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Spectrum  of  doubly-ionised  nitrogen  (N  in), 
L.  J.  Freeman  (Proc.  Roy.  Soe.,  1928,  A,  121,  318 — 
343) . — The  spectrum  was  examined  from  X  8000  to 
X  850.  The  N  m  lines  observed  are  tabulated  and 
their  positions  compared  with  those  found  by 
calculation.  J.  L.  Buchan. 

Structure  of  the  hand  spectrum  of  helium.  V. 
W.  E.  Curtis  and  A.  Harvey  (Proc.  Roy.  Sou,  1928, 
A,  121,  381 — 401 ;  cf.  A.,  1928,  449). — Details  are 
given  of  four  new  bands  and  of  one  of  the  "  ordinary  ” 
orthohelium  family,  The  new  bands  are  :  3D(1 )  — >- 
2P(1)  of  o-He2  near  X  5750  ;  3X  — >  2P  of  p~He2 
near  X  6250  ;  3 Z  ■ — 2 P  of  o-He2,  and  4Z  -  2P  of 
o-He2.  These  last  two  bands  are  very  similar  to 
3 Z  —  2P  of  p~m2  near  X  6300,  which  is  also 
described.  J.  L.  Buchan. 

Hyperfine  structure  in  the  arc  spectrum  of 
caesium  and  nuclear  rotation.  D.  A.  Jackson 
(Proc.  Roy.  Soe.,  1928,  A,  121,  432-^47).— The 
caesium  vapour  was  mixed  with  helium  at  about 
2  mm.  pressure  in  a  discharge  tube  and  excited  by 
external  electrodes.  It  was  necessary  to  warm  the 
tube  in  order  to  obtain  the  caesium  spectrum,  chiefly 
the  Is— 3jp  lines,  and  at  the  same  time  that  due  to 
helium  was  extinguished.  On  raising  the  temperature 
the  yellow,  red,  and  infra-red  lines  of  caesium  develop 
and  those  of  the  principal  series  become  broader  and 
blurred,  their  hyperfine  structure  being  extinguished. 
In  the  principal  series  the  lines  were  close  doublets 
of  equal  intensity.  Tables  of  measurements  are 
given  and  those  lines  found  to  be  simple  are  also 
tabulated.  The  results  are  discussed  and  a  theory  is 
put  forward  to  account  for  the  doublets. 

J.  L,  Buchan. 

Absorption,  bands  in  the  spectrum  of  cadmium 
vapour.  A.  Jablonseh  (Bull.  Acad.  Polonaise, 
1928,  A9  163 — 170). — The  absorption  spectrum  of 
cadmium  vapour  has  been  investigated  with  a  view 
of  finding  the  positions  of  bands  corresponding  with 
the  fluorescence  bands,  and  to  show  that  both  series 
have  the  same  convergence  point.  The  apparatus 
used  is  described.  The  frequency  of  the  bands  is 
plotted  against  the  difference  of  frequency  between 
one  band  and  the  next,  and  it  is  found  on  extrapolating 
the  curve  that  the  point  of  convergence  of  the  bands 
is  at  a  wave-length  of  2561  A.  Assuming  that  this  is 
connected  with  the  dissociation  of  the  cadmium 
molecule,  Cd2,  and  activation  to  the  state  2®Pl  of  one 
of  the  atoms  resulting  from  the  dissociation,  the 
energy  of  dissociation  of  the  cadmium  atom  is  cal¬ 
culated  to  be  I*035±0«031  volts,  a  value  in  good 


agreement  with  that  calculated  by  consideration  of 
the  system  Cdn  (1O23±O*006  volts).  The  absorp¬ 
tion  spectrum  of  cadmium  shows  a  great  predomin¬ 
ance  of  continuous  absorption  over  band  absorption, 
an  observation  which  shows  the  existence  of  meta¬ 
stable  states  of  long  duration.  It  seems  probable 
that  the  only  essential  difference  between  the  molecules 
of  cadmium  (and  mercury)  and  other  diatomic  mole¬ 
cules  {e.g.,  iodine,  selenium,  tellurium,  etc.)  consists 
in  the  existence  of  metastable  states  of  these 
molecules,  A.  J.  Mee. 

Origin  of  the  band  X  2476*3 — 2482*7  in  the 
spectrum  of  mercury.  S.  Pteneowsex  (Bull. 
Acad.  Polonaise,  1928,  A ,  171 — 179). — The  band  of 
wave-lengths  2482-72 — 2476-35  A.  has  been  resolved 
into  rays  which  can  be  arranged  in  a  series  of  seven 
doublets.  In  each  of  the  branches  of  these  doublets 
there  is  an  irregular  ray  .;  the  displacement  occurs  for 
the  same  quantum  number  in  both  branches  and  in 
opposite  directions.  The  moment  of  inertia  of  the 
molecule  emitting  the  light  is  calculated  and  it  is 
concluded  that  the  band  is  due  to  a  mercury  hydride, 
the  hydrogen  having  been  supplied  probably  by  a 
trace  of  water  vapour.  All  photographs  of  spectra 
of  hydrogen  and  mercury  vapour  show  the  presence 
of  the  band,  A.  J.  Mee, 

Wave-lengths  and  Zeeman  effects  in  yttrium 
spectra.  W.  F.  Meggers  (U.S.  Bureau  Stand.  Res 
Paper  No.  12,  1928,  319— 341).— The  wave-lengths 
corresponding  with  approximately  1000  lines  photo¬ 
graphed  in  the  arc  and  spark  spectra  of  yttrium  were 
measured  relative  to  secondary  standards  in  the  iron 
spectrum,  the  values  extending  from  2127-99  A.  in 
the  ultra-violet  to  9494*81  A.  in  the  infra-red.  Four 
classes  of  lines  were  distinguished;  about  500  are 
ascribed  to  neutral  atoms  and  constitute  the  Y I 
spectrum;  240  originate  with  singly-ionised  atoms, 
the  Y n  spectrum;  10  belong  to  doubly-ionised 
atoms,  the  Y  nr  spectrum,  and  most  of  the  remainder 
describe  the  band  spectrum  characteristic  of  molecular 
compounds,  presumably  yttrium  oxide.  Tables  are 
given  of  the  wave-lengths,  line  intensity  estimates, 
wave  numbers,  and  classification.  Measurements  of 
Zeeman  effects  for  220  lines  from  3173  to  6896  A.  are 
included.  N.  M.  Bligh. 

Spectra  of  mercury  at  atmospheric  pressure. 
W.  H.  Chew  and  L.  H.  Dawson  (J.  Opt.  Soe,  Amer., 
1928,  17,  261 — 270). — The  light  emitted  from  a 
mercury  arc  in  quartz  was  photographed  through  a 
quarts  "spectrograph.  As  the  current  through  the 
arc  was  increased  the  lines  of  the  line  spectrum 


ftfUTLSKH  CHEMICAL  ABSTRACTS. — A. 


broadened,  and  tinder  the  influence  of  a  condensed 
discharge  thirteen  lines  were  found  to  be  self -reversed. 
Two  of  these  were  spark  lines  and  eight  were  lines  of 
the  diffuse  sen m,  f  fence  lines  of  the  diffuse  series  are 
the  most  readily  reversed.  The  reversal  of  the  line 
of  wave-length  1942  A.  supports  the  view  of  Carrol, 
Turner,  and  Compton  that  it  is  a  member  of  the  first 
doublet  of  the  principal  series  of  Hg~.  The  con¬ 
tinuous  spectrum  appeared  in  four  discrete  bands 
when  a  high  current  was  passed  through  the  arc. 
Three  of  these  bands  have  intensity  maxima  near  the 
three  spectral  series  limits,  Ce.,  4580,  3320,  and 
2240  A.  A  modification  of  Bohr’s  theory  which 
accounts  for  hands  of  continuous  radiation  by  the 
recombination  of  electrons  with  atomic  or  molecular 
ions  agrees  with  the  observations.  Theoretically,  a 
velocity  distribution  of  the  free  electrons  in  the  arc 
corresponding  with  a  temperature  of  2500°  Abs.  gives 
an  intensity  distribution  of  the  continuous  spectrum  in 
agreement  with  that  observed.  Some  observations 
made  by  Rayleigh  agree  with  the  theory. 

A.  J.  Mee. 

11  Ultimate  rays  n  of  mercury  and  aluminium. 
A.  T.  Williams  {Oompfc.  rend.,  1928,  187,  761 — 
703). — Contrary  to  Croze’s  rule  (A.,  1924,  ii,  1),  the 
ultimate  rays  of  mercury  have  been  found  to  be  2537 
and  1942  A,,  the  latter  being  the  least  refrangible 
of  the  WP  series  of  the  ionised  mercury  atom.  The 
persistence  of  the  resonance  rays  XS3P  of  cadmium, 
zinc,  and  mercury  is  in  direct  relationship  with  the 
value  of  the  difference  23Pt— 2hF\.  The  ultimate 
rays  of  aluminium  are  probably  1862*90,  1854*67 
(252P),  1080*80  (TO),  and  1670*98  (W).  The 
ultimate  rays  corresponding  with  those  of  the  neutral 
atom  of  the  elements  of  the  first  column  of  the 
periodic  table  (2S2P  doublets)  are  the  doublets  of  the 
ionised  and  doubly-ionised  atoms  of  the  elements  in 
the  second  and  third  columns,  respectively.  In  the 
fourth  column  silica  has  as  an  ultimate  ray  a  doublet 
of  a  singly- ionised  atom.  J.  Grant. 

Interpretation  of  the  continuous  spectrum  of 
hydrogen.  Y.  Takahasiii  (Sci.  Rep.  Tohoku  Imp. 
Univ.,  1928,  17,  963—906) .—Theoretical  It  is 
suggested  that  the  continuous  spectrum  of  hydrogen 
is  caused  by  the  collision  with  molecules  of  free 
electrons  having  a  kinetic  energy  intermediate 
between  those  corresponding  with  the  resonance  and 
dissociation  potentials  (cf.  A..  1927,  1004). 

A.  R.  Powell. 

Light-emission  from  atoms.  J.  Kleiber  (Arm 
Physik,  1928,  [iv],  87,  461 — 468). — Starting  from  the 
idea  of  electronic  shells,  it  is  shown  that  the  mechanical 
analogy  of  a  spiral  spring  moving  like  a  pendulum  is 
of  assistance  in  picturing  the  atomic  disturbances 
which  lead  to  emission  of  light .  Each  shell  is  regarded 
as  possessing  a  characteristic  frequency,  equal  to  the 
llvdberg  constant  divided  by  i2,  where  i  is  the  number 
of  the  shell*  R.  A.  Morton. 

Rato  of  decay  in  the  B aimer  series.  J.  Port 
(Ann,  Physik,  1928,  fiv],  87,  581 — 589). — Hydrogen 
canal  ravs  projected  into  a  high  vacuum  through  a 
narrow  sUt  give  out  light  decreasing  in  intensity  along 
the  path  of  the  particles.  The  decrease  corresponds 
accurately  with  an  exponential  law.  No  deviation 


from  this  law  is  recorded  in  the  neighbourhood  of  the 
slit,  so  that  observations  made  by  Wien  and  Stark 
cannot  be  ascribed  to  atomic  properties.  In  opposi¬ 
tion  to  the  requirements  of  the  classical  theory,  the 
rate  of  decay  in  the  Balmer  series  is  independent  of 
wave-length.  R.  A.  Morton. 

Oscillating  discharges  in  hydrogen.  Z.  Bay 
and  W.  Steiner  (Z.  Elektroehem.,  1928,  34,  657— 
662). — The  continuous  hydrogen  spectrum  is  obtained 
on  passing  oscillating  discharges  of  high  frequency 
through  intensively  dried  gas.  The  character  of  the 
spectrum  is  independent  of  the  frequency  (Lawson, 
A.,  1913,  ii,  911).  Suitable  electrodeless  discharge 
tubes  of  quartz  are  described ;  they  afford  useful 
sources  for  light  between  3300  and  i960  A.  (cf.  A., 
1927,  1117).  "  S.  K.  Tweedy. 

Lyman  bands  of  hydrogen.  E.  C.  Kemble  and 
V.  Guillemin,  jun.  (Proc.  Nat.  Acad.  Sci,,  1928, 14, 
7S2 — 787). — The  B — A  bands  of  hydrogen  have  been 
re-examined  to  see  whether  an  interpretation  based 
on  the  two-braneh  hypothesis  might  not  be  more 
desirable  than  the  one  favoured  by  Hori  (A.,  1927, 
1005),  namely,  that  the  Lyman  bands  consist  of 
P,  Q,  and  B  branches.  Frequency  data  are  given 
and  also  the  intensities  of  the  emission  lines,  and  an 
analysis  of  the  data  appears  to  favour  this  alternative 
hypothesis.  M.  S.  Burr. 

Stark  effect  of  helium.  Y.  Is  hi  da  and  G.  Kami- 
jima  (Sei.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
192S,  9,  117 — 140). — Photographs  obtained  using 
transformer  electrical  supply  are  compared  with 
those  obtained  using  battery  suppljr  and  found  to 
be  in  satisfactory  agreement.  Photographs  were 
obtained  for  the  first  time  of  the  lines  para  helium 
6631*89  (2P^3P);  4054-S  (25-45);  6043*6  (25- 
3D),  orthohelium  6068*77  (2p— 3 p)\  4277*1  (2$— 3«1, 
and  their  polarisation  and  deflexion  found.  5380*3 
(25—35)  of  parahelium  at  a  high  electric  field  was 
observed  writh  a  direct-vision  spectroscope.  Results 
are  in  general  agreement  with  the  theoretical  work 
of  Foster  (A.,  1928,  101)  based  on  the  new  quantum 
mechanics,  and  are  considered  to  justify  the  use  of  a 
high  electric  field  with  an  electrical  supply  not  totally 
rectified.  N.  M.  Bltgh. 

Stark  effect  of  lithium.  YT.  Ishida  and  M. 
Fitkushima  (Sci.  Papers  Inst.  Phys.  Chem.  Res. 
Tokyo,  1928,  9,  141 — 150). — Using  a  special  cathode 
the  effect  was  investigated  and  photographed,  and 
was  observed  for  the  first  time  for  the  following  lines  * 
0708*2  (l*-2 p  and  2p~~ls),  6103*77  (2p~3d),  4971-9S 
(2 p — 3s),  and  4273*3  (2 p — 4s).  Further  analogies  of 
line  combinations  with  those  of  orthohelium  are 
noted.  The  inverse  Stark  effect  for  the  ^-component 
of  the  line  4132*4  (2 p — 5/)  was  observed. 

N.  M.  Bligh. 

Structure  of  the  lrS0 — 2/JP1  and  other  lines  in 
the  cadmium  spectrum.  (Frl.)  A.  Schrammen 
(Ann.  Phvsik,  192S,  [iv],  87,  638-— 652).— The  work 
of  Wood  (A.,  1926,  986)  on  the  cadmium  line  at 
2288  A.  (1’50— 2'Pi)  indicated  resolution  into  two 
lines  0*021  A.  apart.  The  data  are,  however,  con¬ 
sistent  with  self-reversal,  and  as  a  result  of  a  close 
investigation  of  the  absorption  and  emission  of  this 
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line,  an  attempt  is  made  to  demonstrate  the  existence 
of  a  satellite  {not  separated)  at  a  distance  dX— 
— 0*35x1 0"3  A.  from  the  main  line.  The  structure 
of  a  few  other  cadmium  lines  is  given :  Wood’s 
resolution  of  the  2537  A.  mercury  lino  into  five 
components  is  confirmed.  E.  A.  Morton. 

Intensities  of  “  forbidden  M  lines  in  a  magnetic 
field.  W.  C.  van  Gkkl  (Z.  Physik,  1928,  51,  51— 
61),— The  intensities  of  the  “  forbidden  ”  lines  in  the 
?Ki-multiplct  of  the  neutral  zinc  atom  have  been 
investigated  with  respect  to  their  dependence  on  a 
magnetic  field  and  the  ratios  of  their  intensities  to 
those  of  the  non-forbidden  lines.  The  results  arc 
in  general  accord  with  the  theory,  but  the  observed 
intensities  are  a  little  higher  than  those  calculated. 
Some  anomalies  exist,  however.  J.  W.  Smith. 

Intensity  calculations  for  the  partial  Paschen- 
Back  effect.  A.  Zwaax  (Z.  Physik,  1928, 51,  62 — 70 ; 
of.  van  Geel,  A.?  1927.  S3), — Mathematical.  The 
matrix  theory  of  Jordan  and  Heisenburg  is  used  to 
calculate  the  intensities  of  the  Zeeman  components 
In  the  (2p— 3d) -multiplet  (x^3300  A,)  of  the  zinc 
iodide  spectrum  in  terms  of  the  strength  of  the 
magnetic  field  applied.  The  intensities  of  the  for¬ 
bidden  lines  2p0— 3d3,  3d3?  and  2/>0  3d2  are 

also  calculated.  The  results  are  compared  with 
those  of  Darwin  {A.,  1927,  707).  J.  W.  Smith. 

Spark  spectrum  of  argon.  31,  T.  L.  de  Bruin 
(Z.  Physik,  51,  108—113;  cf.  A.s  1928,  450).— By 
generating  an.  argon  spark  spectrum  in  a  Gefssler 
tube  at  a  pressure  of  about  2  cm.  a  number  of  new 
lines  have  been  found  and  measured*  These  have 
been  fitted  Into  the  classification  scheme  previously 
developed.  From  the  term  values,  the  ionisation 
potential  of  the  A  n  spectrum  is  evaluated  as  27-7 5± 
O’Qo  volts.  .Adding  to  this  the  Ionisation  potential 
of  the  A  i  atom — 15-69  volts — a  value  of  43-44  volts 
is  obtained  for  the  second  ionisation  potential  of 
argon,  m  fairly  good  agreement  with  the  experi¬ 
mentally  determined  value,  A  table  is  given  of  ISO 
classified  lines  in  the  A  n  spectrum  in  the  wave¬ 
length  range  5300— 3100  A.  J.  W.  Smith. 

Zeeman  effect  in  the  argon  spark  spectrum 
(A  II),  C.  J.  Barker.  T.  L.  be  Ebon.  and  P. 
Zeeman  (Z.  Physik,  1928,  51.  114— 135).— The 
Zeeman  effect  has  been  investigated  with  respect  to 
110  An  lines,  the  results  confirming  de  Bruins 
analysis  of  this  spectrum  (cf.  preceding  abstract).  It 
follows  from  the  Zeeman  effect  that  in  the  spectrum 
of  ionised  argon,  normal  and  abnormal  combinations 
appear ;  in  the  higher  energy  levels  the  combinations 
are  abnormal.  For  one  term  group  the  law  of 
summation  of  the  g-terms  has  been  established. 

J.  W.  Smith, 

Origin  of  the  green  auroral  line.  L,  A,  Sommee 
iXaturwiss..  1928,  16,  219;  Cbem.  Zentr.,  1928,  i, 
2484}. — Experiments  on  the  Zeeman  effect  of  the 
green,  auroral  line  3577*35  A.  ascribe  it  to  neutral 
oxygen  (3PX — lS$) ;  the  excitation  potential  is  2*23 
volts.  A.  A.  Elpbidge, 

Multiplets  in  the  spectra  of  ¥  nr.  R.  C.  Gibbs 
and  H.  E.  White  {Physical  Rev..  1927.  [ill  29,  606— 
607}.— The  triad  of  multiplets  of  V  nx  designated  as 


^2,  3,  4i  5  4,  &  6»  ^  2,  3,  4,  5>  anC*  ^  2»%i)  aiKJ  ^1C 

4F%  4f  s—4Ff%  %  4?  -  multiplet  of  Cr  xv  have  been 
identified.  ’  ’  A.  A,  Eldribge. 

Multiplets  in  the  spectra  of  Cr  III  and  Mn  in, 
R.  C.  Gibbs  and  H,  E.  White  (Physical  Rev,,  1927, 
[ii],  29,  917). — The  multiplet  *F—*G  has  been 
extended  for  four  electron  systems  from  Ti  I  and  V  ii 
to  Cr  m,  and  the  multiplet  6D—*F  for  five  electron 
systems  from  V  i  and  Cr  n  to  Mn  m. 

A,  A,  Eldridoe, 

Absorption  spectra  of  ironf  cobalt,  and  nickel. 
W.  F.  Meggers  and  F.  M,  Walters,  jun.  (Physical 
Rev.,  1927,  [ii],  29,  358 — 359). — Results  of  absorption 
spectra  observations  confirm  the  known  spectral 
structures  for  neutral  and  for  ionised  iron,  cobalt,  and 
nickel ;  many  new  levels  have  been  established. 

A.  A.  Elbbi doe. 

Chemical  valency  and  multiplicity  of  spectra. 
A.  T.  Williams  (Contrib.  EstucL  Cieneias  fisie*  mat. 
La  Plata,  1928,  4,  243—252;  Chcm.  Zentr,,  1928,  ii, 
126). — Except  for  rare  earths,  iron,  cobalt,  and 
Iridium,  the  chemical  valency  r=r4-l,  where  r  is  the 
multiplicity  of  the  spectrum.  The  derivation  of  the 
sign  is  discussed,  and  various  values  for  an  element 
are  ascribed  to  particular  electron,  configurations. 

A.  A.  Eldetboe. 

Effect  of  temperature  on  the  auto-electronic 
discharge.  X.  A.  be  Bruyne  (Proc.  Camb,  Phil. 
Soc.,  1928,  24,  518 — 520). — When  both  thermionic 
and  auto-electronic  emissions  are  present  in  a  dis¬ 
charge  it  is  possible  to  find  the  value  of  the  auto¬ 
emission  by  subtracting  from  the  total  emission 
current  the  value  of  the  thermionic  emission  as 
calculated  by  Sehottky’s  relationship.  This  separ¬ 
ation  of  the  two  emissions  has-  been  earned  out,  and 
it  has  been  found  that .  within  the  limits  of  experimental 
error,  the  auto-emission  is  independent  of  temperature 
up  to  the  highest  cathode  temperature  used  (1944*). 
This  agrees  with  the  theory  of  auto-electronic  emission 
put  forward  by  Fowler  and  Xordheim.  A.  J.  31  EE. 

Determination  of  ionisation  potentials.  S. 
Datta  and  S.  Sen  (Z.  Physik,  1928,  SO,  849 — 860). — 
measurements  have  been  made-  of  tie  current  flowing 
through  a  Bunsen  flame  in  which  metallic  salt  vapours 
mav  be  introduced  an  a  function  of  the  PS>~  between 
two-  platinum  electrodes  under  the  following  con¬ 
ditions  ;  (A)  the  cathode  covered  with  a  thorium 
preparation,  {B)  th orinm -coated  cathode  and  metallic 
salt  vapour  in  flame,  and  (C)  ufleoated  cathode  and 
metallic  salt  vapour  in  flame.  The  difference  between 
the  current  (£}  and  the  sum  of  the  currents  (A )  and 
(€}  when,  plotted  against  the  electrode  P.D.  attains 
maxima  corresponding  with  l  —v  r  and  with  t 
respectively,  where  Vr  denotes  the  resonance 
potential  and  I#  the  ionisation  potential.  Data 
are  given  for  sodium,  potassium,  lithium,  magnesium, 
calcium,  strontium,  barium.,  and  mercury. 

R,  W1  Lost. 

Systematic  variations  of  the  constant  A  in 
thermionic  emission.  L.  A.  DcRribge  (Proc. 
Xafc.  Acad.  Sci..  1928,  14,  788 — 793). — The  data  for 
thermionic  emission  from,  various  metallic  surfaces, 
vis.,  platinum,  tungsten,  thori&ted  tungsten,  potassium . 
and  Hqu id  silver,  gold,  and  copper,  have  been  examined 
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with  the  view  of  testing  the  relationship,  first  observed 
by  Richardson  (Proc.  Roy.  Soc.,  1915,  A,  91,  524)  for 
platinum  and  tungsten,  that,  when  the  work  function 
b  of  a  given  surface,  in  the  equation  I=AT2erb!T>  is 
changed  by  any  method,  e.g.,  heating,  out- gassing, 
coating,  etc.,  the  constant  A  also  changes  in  such  a 
way  that  log  A  is  a  linear  function  of  6.  This  was  con¬ 
firmed  in  all  cases.  All  the  curves  may  be  represented 
by  a  simple  empirical  equation,  logf  Ag+ 

P(6— &0),  where  A0=GO,  p,  the  slope,  is  a  constant 
depending  on  the  nature  of  the  surface,  and  60  has 
the  same  value  for  all  the  more  refractory  metals.  It 
can  be  shown  that  the  observed  variations  of  A 
might  be  ascribed  to  a  small  temperature  variation 
of  the  surface  work  function  6,  which  is  in  agreement 
with  the  conclusion  reached  by  Bridgman  (A.,  1928, 
682}  that,  in  Bushman’s  simple  theory,  a  term  has  been 
neglected  which  is  related  to  the  temperature  deriv¬ 
ative  of  the  work  function.  The  coefficient  of  the 
temperature  change  can  be  obtained  from  measure¬ 
ments  on  the  shift  of  the  photoelectric  threshold  with 
temperature.  The  values  thus  obtained  are  found  to 
be  of  the  right  sign  and  order  of  magnitude. 

M.  S.  Burr. 

Photoelectric  long-wave  limit  of  potassium 
vapour.  R.  C.  Williamson  (Proc.  Nat.  Acad.  Set, 
1928,14, 793 — 790). — The  ionisation  currents ,  obtained 
by  illuminating  a. jet  of  potassium  vapour  with  ultra¬ 
violet  light,  have  been  studied  by  a  method  pre¬ 
viously  described  (Physical  Rev.,  1923,  [ii],  21,  107) 
using  a  monochromator  instead  of  filters,  and  making 
also  some  slight  modifications  in  dimensions  of 
apparatus  etc.  The  results  give  an  approximate 
indication  of  the  relative  ionising  efficiencies  of  the 
different  wave-lengths  of  light.  Ionisation  sets  in 
sharply  near  3027  A.  In  general  the  ionisation 
current  rises  to  a  maximum  at  about  2800  A.,  falls 
to  a  minimum  at  about  2600  A.,  rises  sharply  to  a 
maximum  at  about  2150  A.,  and  drops  again  down  to 
2050  A.  Since  the  spectroscopic  limit  for  the  potass¬ 
ium  atom  is  2856  A.,  ionisation  is  occurring  in  this 
case  at  least  170  A.  above  the  expected  limit,  and 
may  perhaps  be  accounted  for  on  the  basis  of  molecular 
ionisation.  On  this  assumption  the  ionising  potential 
of  the  molecule  would  be  between  4*08  and  3*94 
volts,  corresponding  with  a  limit  between  3027  and 
3131  A.  for  ionisation  without  dissociation.  The 
2610  A.  limit  gives  4*74  volts,  corresponding  with 
ionisation  with  dissociation.  Thus  the  energy  of 
dissociation  of  the  ionised  molecule  is  between  0*66 
and  0*80  volt.  Prom  the  limit  for  atomic  ionisation, 
2856  A.,  corresponding  with  4*32  volts,  the  dissoci¬ 
ation  potential  of  the  neutral  molecule  is  0*42  volt, 
which  is  rather  low  compared  with  the  value  of 
0*61  volt  estimated  by  Carroll!  and  Pringsheim  (A., 
1927, 1018).  The  dissociation  potential  of  the  ionised 
molecule  appears  to  be  larger  than  that  of  the  neutral 
molecule,  and  atomic  ionisation  is  probably  obscured 
by  molecular  ionisation.  M.  S,  Burr. 

Emergent  energy  of  photoelectrons  in  potass¬ 
ium  vapour.  R.  C.  Williamson  (Proc.  Nat.  Acad. 
Sci.,  1928,  14,  796 — 801). — Preliminary  experiments 
are  described  for  determining  the  negative  photo- 
electronic  currents  obtained  when  potassium  vapour 


is  illuminated  by  ultra-violet  light.  Both  total  and 
monochromatic  radiation  have  been  used. 

M.  S,  Burr. 

Generation  of  the  helium  spectrum  by  elec¬ 
trical  excitation.  L.  S.  Ornstein,  H.  C.  Burger, 
and  W.  Kapuscinski  (Z.  Physik,  1928,  51,  34 — 50). — 
The  intensities  of  the  helium  lines  produced  by 
electrical  excitation  have  been  measured  by  a  thermo¬ 
electric  method,  and  their  variation  with  current 
strength  and  with  pressure  has  been  followed.  The 
cross-section  of  the  capillary  of  the  discharge  tube 
was  found  to  exert  a  considerable  influence  on  the 
intensities  of  the  lines  at  constant  pressure  and  current 
density.  The  changes  with  pressure  of  the  ratios 
of  the  intensities  of  the  triplets  and  single  lines  at 
different  current  densities  have  also  been  measured. 
It  is  concluded  that  the  emission  is  not  produced  by 
the  reunion  of  ions  and  electrons,  but  that  atomic 
collision  plays  a  major  role.  In  direct  excitation  by 
electronic  collision,  a  priority  rule  holds  which  is 
analogous  to  the  selection  rule  for  radiation. 

J.  W.  Smith. 

Effect  of  electric  fields  on  the  emission  of 
electrons  from  conductors,  A.  T.  Waterman 
(Proc.  Roy.  Soe.,  1928,  A,  121,  28— 40).— Houston’s 
explanation  (A.,  1928,467)  of  the  extraction  of  electrons 
from  metals  by  intense  electric  fields,  based  on 
Sommerfeld’s  modification  of  the  Lorentz  electron 
theory  of  metals  (A.,  1928,  467),  is  shown  to  be 
inadequate.  Houston’s  work  is  to  be  regarded  as  a 
treatment  of  the  Sehottky  effect  for  very  intense 
fields,  but,  according  to  Sommerfeld’s  theory,  the 
Sehottky  equation  should  be  modified,  and  this 
modification  becomes  significant  at  high  fields.  The 
degree  of  penetration  of  a  surface  electrical  charge 
into  the  body  of  a  conductor  is  worked  out  on  the 
basis  of  the  Sommerfeld  electron  theory. 

L,  L.  Biboumshaw. 

Time  function  of  the  light  emission  of  active 
nitrogen.  A,  Koenig  and  G<  H.  Ejlinkmann  (Z, 
physikal.  Chem.,  1928,  137,  335— 351).— The  total 
illumination  from  active  nitrogen  is  indicative  of  a 
bimoleeular  reaction,  but  little  can  be  said  of  the 
individual  bands  in  the  spectrum.  The  bands  in  the 
p-group  of  the  afterglow  spectrum  at  4310—4300  A. 
and  4040 — 4025  A.  are  not  represented  in  the  arc  dis¬ 
charge  spectrum,  whilst  the  weak  afterglow  band  at 
5050  A,  could  not  be  observed.  The  rate  of  fading  of 
the  band  diminishes  as  the  wave-length  decreases, 
being  about  twice  as  great  for  the  red  bands  as  for 
the  violet.  Bands  of  the  a-group  disappear  with 
very  much  greater  velocity  than  do  those  of  the  (3~ 
groups.  The  reactivity  and  the  intensity  of  the 
afterglow  of  active  nitrogen  do  not  follow  parallel 
courses.  H.  P.  Gillbe. 

New  resonance  series  of  selenium,  B. 
Schmidt  (Bull,  Acad.  Polonaise,  1928,  A}  61 — 68). — 
A  new  series  in  the  resonance  spectrum  of  selenium, 
produced  by  excitation  with  the  magnesium  4481  line, 
has  been  observed  and  measured.  This  band  first 
becomes  visible  at  300°,  attains  a  maximum  intensity 
at  400°,  and  disappears  at  about  500°.  Even  under 
the  most  favourable  conditions  the  intensity  is  very 
low.  The  wave-lengths  of  the  lines  may  be  expressed 
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by^  the  general  formula  1/X=22312— 382m+l*3m2. 
It  is  deduced  that  absorption  of  the  exciting  ray  4481 
corresponds  with  the  passage  from  the  normal  state 
71—14  to  the  excited  state  n'=l.  On  this  supposition 
the  results  are  in  good  agreement  with  former 
observations.  J.  W.  Smith. 

Retarded  luminescence  observed  in  air.  W. 
Bernhardt  (Bull.  Acad.  Polonaise,  1928,  A,  69 — 83). 
—It  has  been  shown  that  the  retarded  luminescence 
of  air  occurs  mainly  in  the  space  occupied  by  the 
positive  columns  and  penetrates  very  little  into  the 
Faraday  dark  space.  Since  the  intensity  of  the  field 
has  been  shown  to  be  very  low  in  the  positive  column, 
it  is  concluded  that  it  is  the  consequent  longer  free 
path  of  the  molecules  which  permits  the  formation  of 
molecules  capable  of  giving  rise  to  this  luminescence. 
New  types  of  retarded  luminescence  have  been 
observed  in  air  under  pressures  varying  from  hun¬ 
dredths  of  a  mm.  to  170  mm.  Below  1  mm.  pressure 
the  luminescence  is  pale  green,  at  1  nun.  darker  green. 
This  luminescence  may  be  propagated  to  distances 
of  80  cm.  and  more.  Above  1  mm.  pressure  the 
colour  is  emerald-green  and  it  is  propagated  only 
about  10  cm.  Using  relatively  high  pressures  (30 — 
40  mm.)  and  a  high-tension  discharge,  a  yellow 
retarded  luminescence  may  be  obtained.  The  time 
of  retardation  of  the  green  luminescence  diminishes 
with  pressure,  varying  from  20  to  0*01  sec.  In  all 
cases  the  spectra  of  the  luminescence  are  of  a  con¬ 
tinuous  nature.  The  temperature  limits  between 
which  the  effect  can  be  obtained  are  —130°  and 
+200°.  J,  W.  Smith. 

Absolute  magnitude  effects  in  stellar  spectra. 
K  A.  Milne  (Nature,  1928, 122,  840— 841). 

Polarisation  of  Compton  scattering  according 
to  Dirac's  new  relativistic  dynamics.  Y. 
Nishina  (Nature,  1928,  122,  843). 

Atomic  moments.  P.  Weiss  and  G.  Foex 
(Compt.  rend.,  1928, 187,  744— 746).— The  published 
values  of  the  atomic  moments  of  iron,  nickel,  cobalt, 
oxygen,  copper,  chromium,  platinum,  palladium,  and 
vanadium  in  various  states  of  combination  but  cor¬ 
rected  for  the  diamagnetism  of  the  atoms  concerned 
are  assembled,  and  their  probable  accuracies  dis¬ 
cussed.  With  the  exception  of  that  of  the  cobaltous 
ion  in.  the  hexagonal,  sulphate  (25*67)  and  of  ferrous 
iron  in  the  ammonium  sulphate  (26*5)  they  are  all 
approximately  whole  numbers  and  multiples  of 
Bohr's  theoretical  magneton  (equal  to  5  experimental 
magnetons).  J.  Grant. 

liberation  of  secondary  electrons  by  electrons 
of  1—30  kilovolts.  E.  Btohmann  (Ann.  Physik, 
1928,  [iv],  87,  509—535). — The  number  s  of  secondary 
electrons  liberated  in  a  1  cm.  path  at  1  mm.  of  mercury 
by  electrons  of  1—30  x  I03  volts  has  been  determined 
to  within  3%  for  air,  argon,  carbon  dioxide,  and 
hydrogen.  Earlier  results  are  confirmed.  At  the 
A  limit  for  argon  (2*9  kilovolts),  5  exhibits  no  sudden 
change.  For  a  few  velocities,  the  total  number  of 
electrons-  8  has  been  measured  directly  and  found  to 
vary  as  the  energy  of  the  primary  electron.  The 
mean  energy  e  necessary  for  the  formation  of  an  ion- 


pair  is  31±3  volts.  The  range  of  the  electrons  has 
been  calculated  from  8}  s ,  and  e.  R.  A,  Morton. 

Polarisation  of  canal-ray  light  in  weak  electric 
fields.  II.  The  accompanying  emission  of 
in  various  arrangements  oi  the  field.  E.  Burr 
(Aim.  Physik,  1928,  [iv],  87,  285—297 ;  ef.  A.,  1928, 
454). — In  homogeneous  fields  parallel  or  at  right 
angles  to  the  canal  rays,  no  influence  is  noticeable 
on  the  polarisation.  If  the  weak  electric  field  is 
directed  at  an  angle  of  45°  to  the  canal  rays,  periodic 
variations  of  the  polarisation  ratio  occur  which  arc 
in  accordance  with  the  theory  of  anharmonic  oscill¬ 
ators.  W.  E.  Downey. 

Influence  of  positive  ions  on  the  electronic 
space  charge  within  a  two-plate  system.  H. 
Cohn  (Ann.  Physik,  1928,  [iv],  87,  543— 568).— In  a 
symmetrical  two-plate  tube,  the  gas  is  ionised  by 
electrons  traversing  the  tube.  The  ions  formed  in 
this  way  tend  to  neutralise  the  space  charge.  The 
magnitude  of  this  effect  varies  as  the  number  of  gas 
molecules,  i.e.,  as  the  pressure,  also  as  the  mass  of  the 
atoms,  and  inversely  as  the  absorption  of  electrons 
by  the  molecules  of  the  gas.  At  very  low  pressures, 
the  voltage  needed  for  neutralisation  exceeds  the 
ionisation  potential,  and  depends  on  the  number  of 
electrons  traversing  the  tube  before  neutralisation. 
The  neutralisation  occurs  independently  of  the  magni¬ 
tude  of  the  cathode  saturation  current.  For  different 
gases  with  the  same  ionising  potential,  the  pressure 
necessary  for  the  neutralisation  effect  at  the  same 
neutralisation  voltage  varies  inversely  as  the  mass  of 
the  gas  atom.  Positive  potassium  ions,  according 
to  their  velocity,  effect  a  more  or  less  marked  decrease 
in  the  space  charge.  Comparison  of  the  results  ,  with 
potassium,  and  argon  ions  shows  that  an  ion-current 
of  about  2  milliamp,  is  necessary  for  neutralisation 
of  the  space  charge  to  follow.  %  R.  A.  Morton. 

Mobility  of  ions  in  air.  IV.  Investigations 
by  two  new  methods.  A.  M.  Tyndall,  L.  H. 
Starr,  and  C.  F.  Powell  (Proe.  Roy.  Soc.,  1928,  A, 
121, 172 — 184). — Details  are  given  of  two  new  methods 
of  mobility  measurement.  The  advantages  of  the 
first  (known  as  the  “  four-gauze  ”  method)  are  that 
the  apparatus  can  be  made  air-tight,  that  there  is  no 
commutator,  that  the  method  has  a  higher  resolving 
power  than  the  older  method  (ef .  Tyndall  and  Grindley, 
A.,  1926,  219),  that  the  time  of  measurement  is 
shorter,  and  that,  within  certain  limits,  the  ions  may 
be  given  any  required  age  before  their  mobility  in 
measured.  The  second  method  (the  "  two-slit 5 
method)  also  has  a  high  resolving  power  and  gives 
ions  of  controlled  age,  but  it  involves  the  use  of  an 
alternating  field  of  the  “  square-wave  ”  type,  pro¬ 
duced  by  a  revolving  commutator,  so  that  the  time 
of  measurement  is  necessarily  long.  Neither  of  the 
methods  gives  absolute  values.  The  rate  of  trans¬ 
formation  of  the  positive  ion  in  air  is  found  to  be 
considerably  higher  by  these  methods  than  in  earlier 
work  (be.  cit.)f  and  there  is  evidence  that  the  trans¬ 
formation  is  a  more  complicated  phenomenon  than 
was  supposed.  In  many  cases  the  ionisation- 
current-frequency  curve  suggests  the  presence,  not 
only  of  initial  and  final  ions,  but  also  of  ions  of  inter¬ 
mediate  mobility.  Moreover,  the  results  for  short- 
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age  (0-016  see.)  positive  ions  in  air  containing  water 
vapour,  unlike  those  for  negative,  are  found  to  be 
variable.  At  long  ages  (0-25  sec.)  the  results  are  more 
definite.  The  positive  ions  in  air  are  found  to  have 
mobilities  distributed  over  a  small  range  with  a  mean 
value  of  about  1*25  cm. /sec.  per  volt/cm.,  independent 
of  the  humidity  of  the  air.  No  evidence  is  obtained 
of  the  presence  of  initial  positive  ions  in  very  dry 
air  or  in  pure  nitrogen.  If  any  arc  formed,  they  must 
nearly  all  transform  in  less  than  1/100  sec.  The 
mobility  of  both  positive  and  negative  ions  in  air 
containing  propyl  alcohol  vapour  is  independent  of 
the  age  of  the  ions  from  1/65  to  2/3  sec. 

L.  L.  Bxrcumshaw. 

Mobility  of  ions  in  air.  V.  Transformation 
of  positive  ions  at  short  ages.  A.  M.  Tyndall, 
G,  C.  Grindlby,  and  P.  A.  Sheppard  (Proe.  Roy.  Soc., 
1928,  A,  121,  185— 194),' — To  investigate  the  possi¬ 
bility  that  the  variable  results  obtained  for  the  rate  of 
transformation  of  short-age  positive  ions  in  air  (of, 
preceding  abstract)  might  be  partly  due  to  products 
of  chemical  action  arising  from  the  a-rays  or  to 
impurities  given  oil  from  the  walls  which  would 
accumulate  in  a  closed  vessel,  the  effect  of  adding 
certain  gases  and  vapours  to  the  air  in  which  positive 
ions  are  formed  has  been  studied  by  an  air-blast 
method.  The  method  is  identical  in  principle  with 
that  used  by  Erlkson  (A.,  1925,  ii,  79),  but  the  brass 
plates  are  much  closer  together,  thereby  reducing 
the  portion  of  the  life  of  the  ion  spent  in  the  measure¬ 
ment  of  the  mobility  to  about  1/1200  sec.  The 
effects  of  using  dry  air,  ozonised  air,  ozonised  oxygen, 
oxides  of  nitrogen,  nitrogen,  and  methyl,  and  propyl 
alcohol  vapours  were  investigated.  A  small  quantity 
of  ozone,  generated  either  by  an  ozoniser  or  by  a  point 
discharge,  produces  a  marked  increase  in  the  rate 
of  transformation,  and  there  is  evidence  that  sufficient 
ozone  may  be  generated  by  a-rays  from  polonium  in 
a  closed  vessel  to  produce  an  appreciable  effect.  If 
the  rate  of  decomposition  of  ozone  is  accelerated  by 
the  presence  of  manganese  dioxide  in  the  ionisation 
chamber,  or  if  a  rapid  air  stream  is  blown  over  the 
polonium  so  that  the  ozone  generated  by  the  a-rays 
is  continuously  removed,  an  increase  in  the  relative 
number  of  initial  ions  is  observed,  due  to  a  decrease 
in  the  rate  of  transformation.  It  is  argued  that  the 
ozone  effect  may  explain  certain  discrepancies 
between  the  results  of  mobility  measurement  made 
by  various  observers  using  different  methods.  The 
rato  of  transformation  is  greatly  retarded  if,  before 
entering  the  air  blast,  the  ions  are  formed  in  the 
presence  of  methyl  or  propyl  alcohol  vapours.  The 
significance  of  the  results  obtained  is  discussed.  It 
is  suggested  that  the  initial  ion  depends  for  its  form¬ 
ation  on  the  presence  of  water  vapour,  and  is  trans¬ 
formed  into  a  final  stable  ion  on  collision  with  an  ozone 
molecule.  The  relatively  slow  rate  of  transformation 
may  perhaps  be  due  to  the  dependence  of  the  change 
on  some  type  of  three-body  collision. 

L.  L.  Biecumshaw. 

Application  of  Ebert's  ion  counter  to  the  deter¬ 
mination  of  the  number  and  mobilities  ol  small 
ions  in  the  atmosphere.  W.  J.  Baranow  and  E  S 
Stschepotjewa  (Phvsikal.  2.,  1928,  29,741—750). — 
For  accurate  determinations  of  the  mobilities  of  ions 


in  the  atmosphere,  it  is  necessary  to  consider  three 
groups  of  ions,  larger,  medium,  and  smaller,  and  to 
determine  the  mean  mobility  in  each  group  by  means 
of  a  special  technique.  R.  A.  Morton. 

Magnetic  moments  of  hydrogen-like  atoms. 
I\  B.  Hdditck  (Nature,  1928, 122,  925). 

Rate  of  emission  of  a-particles  from  radium. 
H.  J.  J.  Braddick  and  H.  M.  Cave  (Proe.  Roy.  Soc., 
1928,  A,  121,  367 — 380). — A  direct  determination  of 
Z ,  the  number  of  a-particles  from  disintegrations 
taking  place  in  1  g.  of  radium  in  1  sec.,  has  been  made 
by  the  “  total  charge  ”  method.  The  apparatus 
and  method  are  described  and  the  average  value  of  Z 
from  a  number  of  determinations  is  given  as  3*68  X 
1010±1%.  Radium- G  was  used  as  the  source.  This 
result  is  discussed  with  regard  to  the  heat  evolved 
by  radium  and  its  products,  and  it  is  concluded  that 
there  is  no  need  to  assume  any  other  form  of  heat 
production  than  those  already  recognised. 

J.  L.  Buchan, 

Internal  conversion  of  y-rays.  II.  (Miss)  B. 
S  whiles  (Proe.  Roy.  Soc.,  1928,  A,  121,  447—456; 
of.  A,,  1927, 1004). — Mathematical.  J.  L.  Buchan. 

Quantum  theory  of  nuclear  disintegration.  G. 
Gamow  (Nature,  1928,  122,  805 — 806). — A  brief 
account  of  investigations  which  have  afforded  a 
quantitative  explanation  of  certain  features  of  natural 
a-ray  disintegration  and  throw  light  on  the  phenomenon 
of  artificial  disintegration.  The  results  support 
Rutherford’s  observations,  in  which  artificial  disin¬ 
tegration  was  not  observed  with  elements  heavier  than 
phosphorus,  but  not  those  of  Petterson  and  Kirsch. 

A.  A.  Eldbidge. 

Loss  in  velocity  of  a-particles  in  passing 
through  metal  foils.  S.  Rosenrlum  (Phvsikal  Z 
1928,  29,  737— 739).— The  author’s  data  on  the 
retardation  suffered  by  a-particles  after  passing 
through  thin  sheets  of  various  metals  are  summarised 
(cf.  A.,  1926,  879 ;  1927,  1120).  Each  metal  is  shown 
to  be  characterised  by  a  constant  K.  The  work  of 
Kohlrausch  (A.,  1928,  455)  allows  K  to  be  calculated 
theoretically,  and  comparison  shows  fairly  close 
agreement  with  experiment  for  the  elements  of  low 
atomic  number,  and  agreement  as  regards  order  for 
elements  of  high  atomic  weight,  R.  A.  Morton. 

Duration  of  excited  sodium  atoms  as  deduced 
from  the  brightness  of  sodium  flames  and  the 
degree  of  dissociation  of  sodium  salts  in  flame. 
B,  Ladenburg  and  R.  Minkowski  (Aim.  Physik 
1928,  [ivj,  87,  297— 306),— Polemical  against  Ornstein 
and  van  der  Held  (A,,  1928,  679).  W.  E,  Downey. 

Nature  of  active  nitrogen,  H.  O.  Kneser  (Ann 
Physik,  1928,  [iv],  87,  717—736,  and  PhysikaL  Z., 
1928,  29,  89o — 896). — Three  mechanisms  have  been 
advanced  to  account  for  the  afterglow  in  active 
nitrogen  :  (a)  metastable  excited  molecules  (ff-11 

volts)  revert  to  the  normal  state  on  impact  with 
neutral  molecules  and  emit  light  (A.,  1924,  ii,  803) ; 
(b)  triple  collisions  between  two  nitrogen  atoms 
and  one  nitrogen  molecule  result  in  the  form¬ 
ation  of  one  activated  molecule  which  then  reverts 
to  the  normal  state  as  in  (a)  (A.,  1926,  8);  (c)  the 
Cario-Kaplan  explanation  (A.,  1928,  683)  combining 
(a)  and  (6).  The  rate  of  decay  of  the  afterglow  has 
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been  calculated  on  the  basis  of  the  alternative 
mechanisms,  and  deactivation  by  the  walls  of  the 
containing  vessel  lias  also  been  considered.  The  rate 
of  decay  has  been  studied  experimentally  by  means 
of  visual  photometry  using  a  Lummer  cube,  and 
varying  the  nature  of  the  wall,  rare  gas  additions, 
and  pressure.  Observations  have  been  made  on  the 
increase  in  brightness  in  the  afterglow  which  results 
from  the  addition  of  inactive  particles  for  triple 
collisions.  The  results  are  definitely  inconsistent 
with  (a),  consistent  with  ( b)f  and  with  certain  assump¬ 
tions  perhaps  consistent  with  (c)  (cf.  also  A.,  1928, 961). 

R.  A,  Morton. 

Attempt  to  polarise  electron  waves  by  reflex¬ 
ion,  C.  J.  Davisson  and  L.  H.  Germer  (Nature, 
1928, 122,  809), 

Possible  role  of  diffusion  by  electrons  in  the 
propagation  of  short  waves.  Ponte  and  Y. 
Rocarb  (Compt.  rend., .  1928,  187,  942—943).— If 
it  is  assumed  that  the  Heaviside  (H)  layer  is  not 
analogous  to  a  perfect  gas,  but  is  made  up  of  small 
groups  of  electrons  forming  “  molecules,”  the  distance 
apart  (d)  of  which  is  of  the  order  of  a  short  wave¬ 
length,  then  the  analogy  of  the  diffusion  of  X-rays 
by  a  crystalline  powder  may  be  applied  to  the  diffusion 
of  wireless  waves  by  the  //-layer  (cf .  Eekersley,  Nature, 
1928, 121,  245).  The  great  variations  in  the  zones  of 
silence  may  then  be  explained  by  relatively  small 
variations  in  d,  or  by  large  variations  in  the  height 
of  the  layer,  a  mean  value  for  which  of  360  km.  is 
obtained.  J.  Grant. 

Wave  theory  of  the  electron.  J.  M.  Whittaker 
(Proc.  Carnb.  Phil.  See.,  1928,  24,  501 — 505).— In 
Darwin’s  method  of  accounting  for  the  “  duplexity 
of  the  atom  without  using  the  spinning  electron 
hypothesis,  the  work  can  be  given  invariance  of  form 
only  by  replacing  the  four  wave  functions  by  sixteen. 
This  complication  is  avoided  by  specifying  the 
electron  wave  as  a  six- vector  analogous  to  the  electro¬ 
magnetic  force  vector,  the  first  three  components 
being  the  components  of  a  space  vector  analogous  to 
the  electric  force,  and  the  last  three  the  components 
of  a  space  vector  analogous  to  the  magnetic  force. 
The  differential  equations  satisfied  by  these  functions 
are  obtained  by  assuming  that  in  a  null  magnetic 
field  they  admit  a  solution  representing  a  plane  wave 
advancing  with  uniform  velocity.  The  theory  leads 
to  the  correct  energy  levels  for  the  fine  structure 
of  the  hydrogen  atom,  and  gives  correct  results  for 
the  free  motion  of  the  electron.  A.  J.  Mee. 

Quantum  theory  of  atomic  nuclei.  G.  Gamow 
(Z.  Physik,  1928,  51,  204— 212).— The  mechanism 
of  the  emission  of  a-particles  is  analysed  by  wave 
mechanics  and  a  theoretical  basis  is  found  for  the 
relationship  between  the  decay  constant  and  the 
energy  of  the  a-particle.  R.  W.  Ltjnt. 

Reason  why  an  elementary  quantum  of  elec¬ 
tricity  cannot  split  up  into  still  smaller  charges. 
W.  Anderson  (Ann.  Physik,  1928,  [iv],  87,  536— 
542). — If  a  particle  of  mass  m0  and  charge  e  “  explodes 
into  nt  equal  parts,  these  must  have  mass  fn0/nx 
and  charge  ef?iv  In  a  vessel  of  finite  volume,  the 
null-point  energy  of  the  gas  must  be  smaller  than 


?n0c-t  where  c  is  the  velocity  of  light.  This  is  con¬ 
ditional  on  the  original  charge  being  greater  than  a 
definite  universal  minimal  charge  Calculation 

shows  that  e,„rf,  is  certainly  greater  than  M4x  10~n 
e.s.u.,  probably  greater  than  M4xl(H°  e.s.u.,  and 
perhaps  even  greater  than  M4xl0*°,  The  last- 
named  limit  gives  a  simple  reason  for  the  stability 
of  electrons  and  protons  with  a  charge  of  4*774  x  10“10 
e.s.u.  R,  A.  Morton. 

Origin  of  magnetism  based  on  the  structure  of 
atoms.  K.  Honda  (Sci.  Rep.  Tohoku,  1928,  17, 
997 — 1009 ) . — See  A.,  1928,  568. 

Is  it  possible  to  test  by  a  direct  experiment  the 
hypothesis  of  a  spinning  electron  ?  L.  Beil- 
lou in  (Proc.  Nat.  Acad.  Sci.,  1928,  14,  755 — 763).* — 
The  possibility  of  determining  by  direct  experiment 
whether  or  not  the  multiplet  structure  of  line  spectra 
is  due  to  rotation  of  the  electron  and  the  influence 
of  the  magnetic  field  on  its  angular  momentum  and 
magnetic  moment  is  discussed  mathematically,  and  a 
former  assumption  (cf,  Compt.  rend.,  1927,  184,  82) 
corrected.  A  form  of  electromagnet  suitable  for 
such  a  purpose  is  described.  M.  S.  Burr. 

Structure  of  the  atom.  P.  J.  von  Visntewski 
(Pliysikal.  Z.,  1928,  29,  716 — 720), — An  attempt  is 
made  to  develop  an  atomic  structure  on  the  sup¬ 
position  that  each  atom  contains  one  electron  in  the 
K  energy  level,  one  in  the  L-level,  and  one  in  one  of  the 
5  If -levels  etc.  J.  W.  Smith. 

Dynamics  of  an  electron.  D.  Meksyn  (Phil. 
Mag,,  1928,  [vii],  8,  977— 991).— The  general  theory 
of  relativity  is  applied  to  the  dynamics  of  an  electron. 

W.  E.  Downey. 

Homopolar  combination  in  excited  hydrogen 
molecules.  E.  A.  Hylleraas  (Z.  Physik,  1928, 
51,  150 — 158). — Mathematical.  With  the  help  of 
wave  mechanics,  calculations  are  made  of  the  reciprocal 
action  between  hydrogen  atoms,  of  which  one  is  in 
the  fundamental  state  and  the  other  in  an  excited 
state.  Of  the  four  solutions  to  the  wave  equation,  two 
apply  to  elastic  reflexion,  and  two  to  molecule  form¬ 
ation.  Of  the  latter,  both  show  symmetry  in  both 
nuclei,  but  the  electrons  are  symmetrical  in  the  one 
case  and  asymmetrical  in  the  other,  corresponding 
with  a  para-  and  an  ortho- term  of  the  hydrogen 
molecule.  In  such  a  state  the  energy  of  dissociation 
is  less  and  the  moment  of  inertia  is  greater  than  in  the 
fundamental  state.  J.  W.  Smith. 

Limitation  of  the  system  of  elements.  W. 
Kossel  (Natunviss.,  1928,  16,  298—299;  Chem. 
Zentr.,  1928,  i,  2689). — A  possible  explanation  of  the 
absence  of  atomic  numbers  greater  than  92  is  based 
on  a  consideration  of  the  relative  importance  of 
electrostatic  and  magnetic  attraction  within  the 
atom.  A.  A.  Eldribge. 

Heat  of  dissociation  of  nitrogen.  R.  T.  Birgb 
(Nature,  1928,  I223  842). — The  author  gives  reasons 
for  considering  that  the  heat  of  dissociation  of  nitrogen 
cannot  well  be  greater  than  9*5  volts  (cf.  Gaviola, 
A.,  1928,  1075,  9*8  volts ;  Birge  and  Spoiler,  A.,  1926, 
993,  11*4  volts).  Other  probable  values  of  heat  of 
dissociation  are:  oxygen  7*0,  carbon  monoxide  11, 
nitric  oxide  7  volts.  A.  A.  Eldribge, 
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[Heat  of  dissociation  of  nitrogen.]  R.  S. 
Mulltken  (Nature,  1928,  122,  842 — 843). — A  con¬ 
sideration  of  the  products  of  dissociation  supports 
the  value  9*5  volts  for  the  heat  of  dissociation  of 
nitrogen  (see  Birge,  preceding  abstract). 

A.  A.  Eldetdob. 

Fluorescence  and  photo-sensitisation  in 
aqueous  solution.  I.  W.  West,  R.  H.  Muller, 
and  E.  Jette  (Proc.  Roy.  Soe.,  1928,  A,  121,  294 — 
298). — A  discussion  of  the  problem. 

tj.  L.  Buchan. 

Fluorescence  and  photo-sensitisation  in 
aqueous  solution,  II.  E,  Jette  and  W.  West 
(Proc.  Roy.  Soc.,  1928,  A,  121,  299—312).— The 
apparatus  used  is  described.  Two  photo-electric 
cells  were  connected  differentially  with  a  standard 
solution  in  front  of  one  and  the  solution  under 
investigation  in  front  of  the  other.  By  this  means 
fluctuations  in  the  intensity  of  the  source  (a  mercury 
lamp)  were  automatically  corrected.  The  effect  of 
various  salts  in  extinguishing  the  fluorescence  of 
different  substances  has  been  studied,  and  the 
results  are  expressed  as  percentage  extinction  of 
the  fluorescence  due  to  the  pure  fluorescent  sub¬ 
stance.  Tables  are  given  showing  the  extinction 
of  the  fluorescence  of  quinine  hydrogen  sulphate  by 
various  salts  and  it  is  concluded  that  the  effect  is 
due  chiefly  to  the  negative  ions.  Silver  ions,  however, 
exert  some  influence.  Non-electrolytes,  such  as 
sucrose  and  carbamide,  were  practically  without 
effect,  whilst  the  influence  of  electrolytes  seemed  to 
bo  decreased  by  a  high  viscosity  of  the  solution. 
When  solutions  of  disodium  fluorescein  were  used 
instead  of  quinine  hydrogen  sulphate  much  the  same 
extinction  effect  was  observed,  but  higher  concen¬ 
trations  of  the  added  salt  were  necessary  to  produce 
the  same  percentage  extinction.  The  amount  of 
added  salt  necessary  to  reduce  the  fluorescence  of 
uranyl  sulphate  to  zero  has  also  been  found.  From 
an  examination  of  these  substances  the  inhibiting 
power  of  various  ions  has  been  shown  to  be  I'> 
ONSf>Br'>Cr>02O4">Ac#>SO4">NO3/>F'.  The 
cause  of  this  effect  is  discussed  and  it  is  pointed 
out  that  the  order  of  the  ions  in  the  above  series 
is  the  same  as  in  that  of  their  deformabilities.  The 
deformability  of  the  silver  ion  is  greater  than  that  of 
other  cations.  It  is  concluded  that  the  energy  of  the 
activated  fluorescent  molecule  is  used  to  deform  the 
inhibiting  ion  with  which  it  collides,  instead  of  being 
given  out  as  light,  J.  L.  Buchan. 

Fluorescence  and  photo-sensitisation  in 
aqueous  solution.  III.  R.  M.  Muller  (Proc 
Roy.  Soc.,  1928,  A,  421,  313—317;  cf.  preceding 
abstract). — The  fluorescence  of  04Jf -uranyl  sulphate 
solution  in  the  presence  of  varying  amounts  of  oxalic 
acid  has  been  measured.  It  has  been  shown  that 
the  greater  the  concentration  of  oxalic  acid  the  less 
is  the  amount  of  light  emitted  and  the  greater  is 
the  amount  of  oxalic  acid  decomposed  photo- 
chemically,  until  the  ratio  H20204/U02  becomes 
unity,  after  which  it  remains  constant.  The  order 
in  which  anions  diminish  the  photolysis  of  oxalic 
acid  is  the  same  as  that  in  which  they  extinguish  the 
nuorcscenco  of  uranyl  salts.  J.  L.  Buchan. 


Depolarisation  of  the  secondary  radiation  in 
the  complex  light  resulting  from  the  molecular 
diffusion  of  monochromatic  light,  J,  Cabannes 
(Compt.  rend.,  1928, 187,  654— 656).— The  depolaris¬ 
ation  of  secondary  radiations  observed  by  Raman  (A., 
1927,  1127 ;  1928,  1075)  has  been  studied  for  benzene 
and  ethyl  ether,  and  the  following  conclusions  arc 
reached :  (1)  If  the  liquid  is  illuminated  with 

different  radiations  N,  N\  .  •  all  the  secondary 
rays  N Nf  — .  with  the  same  diminution  in 
frequency  have  the  same  depolarisation.  (2)  This 
depolarisation  varies  within  wide  limits  according  to 
the  particular  diminution  in  frequency.  The  results 
indicate  that  the  molecules  fall  into  groups,  each  group 
producing  its  own  diminution  in  frequency  and 
depolarisation.  The  groups  probably  represent  mole¬ 
cules  in  different  orientations  relative  to  the  incident 
ray.  W.  Hume-Rothery, 

New  hands  of  mercury  hydride  in  the  ultra¬ 
violet.  H.  Jezewski  (Bull.  Acad.  Polonaise,  1928, 
A ,  143 — 162). — ‘The  existence  of  a  new  series  of  bands 
in  tho  ultra-violet  emitted  when  a  discharge  is  passed 
through  a  mixture  of  hydrogen  and  mercury  vapour 
lias  been  demonstrated.  The  apparatus  used  is 
described,  and  the  conditions  for  appearance  of  the 
bands  are  enumerated.  The  spectrum  is  analysed, 
and  equations  are  given  showing  the  frequency  of  the 
rays  as  a  function  of  the  quantum  number.  From 
the  equations  the  moment  of  inertia  of  the  molecules 
and  the  distance  apart  of  the  nuclei  are  calculated. 
It  is  shown  that  the  use  of  fractional  quantum  numbers 
is  justified.  The  purity  of  the  hydrogen  and  mercury 
used  leaves  no  doubt  that  the  bands  are  emitted 
by  some  combination  of  the  two.  The  moment  of 
inertia  of  the  molecules,  however,  is  smaller  than  that 
of  the  molecules  emitting  Hulth^n’s  bands ;  also  the 
bands  degrade  towards  the  red,  instead  of  towards 
higher  frequencies  as  in  Hulth4nss  case.  These 
observations,  together  with  the  fact  that  the  bands 
are  always  accompanied  by  a  spark  spectrum,  indicate 
that  the  molecules  are  ionised.  This  is  confirmed  by 
an  application  of  LudlofFs  rule.  The  emission  is 
probably  due  to  the  considerably  deformed  molecule 
of  mercury  hydride.  A,  J.  Mee, 

X-Ray  phosphorescent  and  thermophosphor- 
escent  radiations  of  kunzite.  0,  Steelman  and 
A.  F.  Daniel  (J.  Opt.  Soc.  Amor.,  1928,  17,  289— 
293).  The  spectral  distribution  of  phosphorescence 
excited  in  kunzite  crystals  by  X-rays  was  determined. 
There  are  two  emission  bands,  one  weak  and  of  wave¬ 
length  about  0*50  the  other  stronger  and  having  a 
maximum  at  0*65  \i.  The  thermophosphorescence 
was  also  determined.  A  rose-coloured  light  began 
to  be  emitted  at  about  168°,  the  radiation  being 
composed  of  a  broad  orange  band  with  a  maximum 
near  0*64  \ i  and  a  weaker  band  with  a  maximum  near 
0*50  fx.  As  the  temperature  was  raised  the  bands 
gradually  widened  up  to  a  temperature  of  400°,  when 
tho  phosphorescence  suddenly  ceased.  The  colour 
changes  of  kunzite  on  heating  or  on  exposure  to 
ultra-violet  light,  X-rays,  or  radium  radiation  may  be 
explained  on  an  oxidation  and  reduction  hypothesis 
connected  with  the  manganese  contained  in  the 
mineral.  A.  J.  Mee. 
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Scattering  of  light  by  crystals.  G.  Landsberg 
and  L.  Mandelstam  (Z.  Physik,  1928,  50,  769 — 780). 
— The  light  scattered  by  quartz  and  caloite  when 
mercury  arc  light  is  incident  on  these  crystals  has 
been  examined  spectroscopically.  It  has  been  found 
that  each  line  in  the  incident  radiation  appears  in  the 
light  scattered  by  the  crystal  together  with  a  number 
of  satellites  of  greater  and  of  less  frequency.  The 
frequency  difference  between  the  satellite  lines  and 
the  incident  line  for  quartz  correspond  with  the 
ivave-lengths  9*0,  13*5,  21*5,  48,  and  81  jx  and  for 
ealeite  with  9*1  and  34  g.  The  relation  of  these 
wave-lengths  to  known  infra-red  -wave-lengths  is 
discussed.  W.  Lent. 

Delayed  green  fluorescence  of  mercury  vapour. 
S.  Pienkowski  (Bull.  Acad,  Polonaise,  1928,  A, 
241—256,  and  Z.  Physik,  1928,  50,  787— 792).— The 
average  duration  of  the  delay  of  the  fluorescence  of 
mercury  vapour  excited  by  ultra-violet  rays  was 
measured  and  found  to  be  of  the  order  1G~5  sec,  and 
decreased  with  increasing  vapour  density.  The 
intensity  of  the  fluorescence  was  examined  with  the 
aid  of  photo-micrometric  curves,  and  was  shown  to 
increase  from  the  moment  of  excitation  and  to  reach 
a  maximum.  The  rate  of  intensity  rise  and  of  ex¬ 
tinction  increased  with  the  vapour  density.  Evidence 
pointed  to  the  existence  of  an  intermediate  state  of 
the  mercury,  from  which  the  fluorescence  arises  as  a 
molecular  and  not  as  an  atomic  phenomenon, 

N.  M.  Bugs. 

Ultra-violet  fluorescence  of  iodine  bromide. 
A.  Pilippov  (Z.  Physik,  1928,  50,  861— 873),— When 
iodine  bromide  vapour  is  irradiated  with  radiation  of 
shorter  wave-length  than  2009  A.  the  fluorescent 
light  consists  of  a  number  of  bands  between  2750  and 
4900  A,  Arguments  are  advanced  to  show  that  the 
fluorescence  must  arise  from  excited  IBr  molecules. 
The  spectrum  is  modified  by  the  addition  of  nitrogen 
or  helium,  the  structure  of  some  of  the  bands 
being  more  clearly  defined ;  the  spectrum  from  an 
iodine  chloride-nitrogen  mixture  is  similar. 

R.  W.  Litnt. 

Absorption  of  ultra-violet  light  by  the  inversion 
products  of  sucrose.  L.  Kwieoinski  and  L. 
Marchlewski  (Bull.  Acad.  Polonaise,  1928,  A, 
257 — 261). — If  the  inversion  products  of  sucrose  con¬ 
tained  only  dextrose  and  d-Levulose,  only  a  faint 
absorption  band  due  to  the  latter  would  be  expected 
(cf»  A.,  1928,  346).  Absorption  measurements  made 
at  various  stages  of  the  inversion  process  show  that 
other  products  of  unknown  nature  are  formed. 

EL  M,  Elicit. 

Absorption  of  ultra-violet  light  by  the  glucos¬ 
es.  L.  Kwieoinski  and  L.  Marchlewski  (Bull 
Acad.  Polonaise,  1928,  A?  263—269), — p-Glueosan  was 
purified  by  repeated  recrystallisation.  The  absorption 
of  ultra-violet  light  by  the  successively  purer  crystall¬ 
isation  products,  and  by  the  products  recovered  from 
the  mother-liquors,  showed  a  band  weakening  and 
finally  disappearing  in  the  former  ease,  and  stronger 
in  the  latter,  due  to  the  accumulation  of  unknown 
impurities.  An  unpurified  sample  of  a-glucosan 
showed  a  band  the  position  of  which  indicated  that 
impurities,  if  present,  were  not  identical  with  those 


in  p-glueosan.  Results  were  supported  by  molar 
extinction  coefficients,  given  in  all  eases. 

EL  M,  Bligii. 

Absorption  of  ultra-violet  light  by  arabinose, 
maltose,  sucrose,  rafEnose,  and  by  mannitol  and 
dulcitol.  L,  Kwieoinski  and  L,  Marchlewski 
(Bull.  Acad.  Polonaise,  1928,  A,  271 — 28 2;  c f, 
preceding  abstract) . — Highly  purified  specimens  of 
each  of  the  above  carbohydrates  showed  no  selective 
absorption.  Sucrose  required  especially  careful  puri¬ 
fication,  the  extent  of  which  was  determined  with 
certainty  by  measurement  of  extinction  coefficients, 

EL  M.  Bligh. 

Formation  of  phosphorescence  centres  in 
calcium  sulphide.  F.  Bandow  (Ann,  Physik, 
1928,  [iv],  87,  469 — 508). — Preparatory  to  a  more 
accurate  determination  of  the  absolute  energy  output 
from  a  phosphor,  Le,,  the  maximum  number  of 
electrons  separable  from  one  heavy  metal  atom,  it  has 
been  necessary  to  investigate  more  closely  the  role 
of  the  flux.  For  the  three  emissions  CaS-Cuce, 
CaS-Mnsc,  and  OaS-BIoe,  the  maximum  light-sum  with 
ordinary  preparations  considered  with  reference  to  a 
definite  heavy  metal  content  can  be  obtained  only 
when  fluorides  are  added  to  form  a  flux.  Bluoride 
additions  do  not  affect  the  distribution  of  phos¬ 
phorescence  centres  corresponding  with  emissions 
differing  in  duration,  which  is  obtained  with  sodium 
sulphate  or  borax  additions.  The  fluoride  addition 
necessary  for  maximal  effect  varies  directly  as  the 
metal  content.  Secondary  factors  such  as  volatil¬ 
isation  of  metal  etc.  are  not  influenced. 

“  Nursulfidphosphores,”  i.e.,  phosphors  in  which 
the  base  consists  solely  of  calcium  sulphide,  exhibit 
without  addition  of  fluoride  the  maximum  effect, 
which  is  obtained  only  by  adding  fluoride  to  the 
ordinary  phosphors.  The  increase  in  initial  photo¬ 
electric  effect  which  appears  in  mechanically  disturbed 
phosphors  without  irradiation  has  been  studied  in 
relation  to  the  effect  of  various  added  substances  on 
the  formation  of  centres,  but  considerable  difficulties 
are  encountered.  Phosphors  containing  additions  of 
sodium  chloride  are  in  many  respects  abnormal.  In 
phosphors  to  which  calcium  oxide  has  been  added,  the 
light-sum  decreases  regularly  with  increasing  lime 
content,  but  a  rearrangement  of  the  types  of  centres 
occurs. 

Addition  of  fluoride  does  not  cause  the  appearance 
of  new  centres,  but  rather  acts  directly  on  the  atoms 
of  heavy  metal,  apparently  by  changing  the  number 
of  electrons  separable  from  a  single  atom.  It  seems 
possible  that  the  phosphorescence  centre  must  contain 
every  constituent  of  the  phosphor. 

R.  A,  Morton. 

Ultra-violet  luminescence  of  calcium  oxide  and 
calcium  sulphide  excited  by  X-rays.  E.  Rumpi 
(Ami.  Physik,  1928,  [iv],  87,  590— 594).— Under  the 
action  of  X-rays  (Cu-Ka),  calcium  oxide  and  calcium 
sulphide  exhibit  ultra-violet  luminescence,  due 
apparently  to  traces  of  impurity  which  cannot  be 
eliminated.  In  the  ease  of  the  oxide,  the  emission 
shows  a  strong  band  with  a  maximum  near  345 
375  |iu,  and  a  weaker  band  extending  from  280  to 
330  jjuii,  with  a  maximum  near  320 — 330  gp.  Addition 
of  traces  of  copper  or  manganese  excites  another 
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band  near  450  The  emission  from  calcium 
sulphide  is  similar,  but  the  wave-lengths  are  about 
10  |x| i  greater,  and  the  luminescence  is  very  much 
weaker.  The  work  provides  a  test  for  the  presence  of 
appreciable  quantities  of  oxide  in  sulphide  prepar¬ 
ations.  E.  A.  Morton. 

Light  absorption  and  the  nature  of  molecular 
combination  in  gases  and  vapours.  (Miss)  H. 
Sponer  (Z.  Elektroehem,,  1928,  34,  483—489). — 
Atomic  molecules  (e.g«,  non-polar  molecules  like 
hydrogen,  halogens,  and  polar  molecules  like  silver 
halides)  are  dissociated  by  absorption  of  light  Into  a 
normal  and  an  excited  atom.  In  ionic  molecules  this 
dissociation  may  also  be  accompanied  by  dissociation 
into  two  normal  atoms.  8.  K,  Tweedy, 

Fluorescence  and  solid  solution,  (Miss)  M.  K. 
Slattery  (Proc,  Mat,  Acad,  Sci.,  1028, 14,  777—782 ; 
cf  *  A.,  1926,  659).— When  activated  by  traces  of 
uranium,  which  must  be  in  solid  solution  in  the  salts, 
alkali  fluorides  fluoresce  under  excitation  by  ultra¬ 
violet  light  at  the  temperature  of  liquid  air.  A  spec¬ 
trum  of  fine  lines  is  obtained,  the  position  of  these 
being  independent  of  the  amount  of  activator  present. 
The  lines  can  be  arranged  in  four  sets  of  constant 
frequency  separation  with  a  slightly  different  interval 
for  each  set,  the  intervals  being  17*9,  17*6,  17-2,  and 
16*7  units,  respectively.  The  lines  for  fluorescent 
lithium  fluoride  can  be  arranged  in  four  sets  with  the 
same  separation  as  those  of  sodium  fluoride.  Three 
of  the  sets  are  slightly  displaced  from  the  sodium 
fluoride  positions,  but  the  one  with  the  17*2  interval  is 
identical  with  that  of  sodium  fluoride.  The  average 
of  these  frequency  intervals  is  17*6,  the  interval  for 
uranium.  The  meaning  of  constant  frequency 
emission  for  a  solid  is  not  very  clear,  but  the  different 
intervals  are  probably  dependent  on  vibrating 
systems  of  slightly  different  moments  of  inertia.  An 
attempt  was  made  by  the  X-ray  powder  method  to 
determine  whether  the  introduction  of  uranium  into 
the  crystal,  although  in  such  small  quantity — one 
part  in  200  parts  at  the  most — might  not  produce  a 
measurable  change  in  the  crystal  structure  of  the 
solid  solvent  surrounding  it.  Mo  such  change  was 
observed.  This  contradicts  the  view  put  forward  by 
Ewles  (A.,  1926,  455).  The  fluorescence  of  mixtures 
of  sodium  and  lithium  fluorides  when  mixed  with 
uranium  in  the  proportion  of  one  part  of  the  latter 
to  2000  parts  of  the  former  has  been  studied.  There 
is  a  gradual  change  of  colour  of  fluorescence  towards 
the  green  as  the  amount  of  lithium  increases,  and  both 
lithium  and  sodium  lines  are  shifted,  sodium  about 
3  A.  towards  shorter  wave-lengths  and  lithium  to  a 
smaller  extent  in  the  opposite  direction.  The  amount 
of  shift  was  the  same  for  all  mixtures,  contrary  to  what 
was  observed  by  Travnicek  (A.,  1928, 106)  for  calcium- 
strontium  sulphide  mixtures  with  samarium.  Corre¬ 
sponding  changes  in  the  crystal  structure  were  also 
observed  by  X-ray  methods,  and  these,  too,  were 
constant  for  all  mixtures.  Hence  an  increase  in 
crystal  dimensions  causes  an  increase  in  wave-length  of 
fluorescence.  In  order  of  size  of  lattice  lithium  fluoride 
is  2*007  A.,  sodium  fluoride  2*310  A.,  and  potassium 
nuonde  2*664  A.  The  fluorescence  colours  are  green 
yellow,  and  orange,  respectively.  M.  S.  Burr 


Valency.  XI.  Molecular  conductivities  and 
extinction  coefficients  of  derivatives  of  cycla~ 
telluropentane.  F.  L.  Gilbert  and  T.  M.  Lowry 
(J.C.S.,  1928,  2658—2667 ;  cf.  A.,  1928,  349,  1098).— 
The  extinction  coefficients  in  dry  alcohol  and  con¬ 
ductivities  in  water  of  the  dihalides  of  the  three  series 

(i)  C5H1o:TeX«>,  (ii)  C5Hlo:TeX-OH^fCH,VGH2X5 
(iii)  G5H10:TeX-CH2-[CH2]3‘CH2-TeX:C5Hirj  (Morgan 
ana  Burgess,  A.,  1928,  435)  have  been  measured. 
The  following  compounds  have  also  been  prepared 
and  examined  :  monocyclic  base,  C5Hj0Te(OH)2,  and 
the  following  derivatives,  hydroxy-halides, 
G§H10Te(OH)X,  ieiratodide  C5H10TeI4 ;  dicyclic  base, 
(u5H10)3Te2(OH)2  and  derivatives,  bistribromide  and 
bistri-iodide,  (C5H10)3Te2I6.  The  dihalides  of  series 

(ii)  and  (iii)  behave  as  binary  and  ternary  electrolytes, 
respectively,  but  those  of  series  (i)  give  anomalous 
values  due  to  hydrolysis  to  hydroxy-halides.  The 
monocyclic  di-iodide  is  found  to  resemble  a-dimethyl- 
telluronium  di-iodide  rather  than  the  isomeric 
P-di-iodide  in  its  absorption  spectrum  and  its  be¬ 
haviour  towards  iodides  and  alkalis.  This  resemblance 
is  further  borne  out  in  the  conductivity  of  the  mono- 
cyclic  base  and  the  form  of  the  curve  obtained  from 
potentiometric  titration  which  has  also  been  deter¬ 
mined.  The  curve  obtained  by  the  latter  method  for 
the  dicyclic  base  is  anomalous.  R.  N.  Kerb, 


Ultra-violet  bands  of  alkaline-earth  sulphide 
phosphors.  0.  Schellenrerg  (Ann.  Physik, 
1928,  [iv],  87,  677 — 715). — In  the  preparation  of 
phosphors  showing  the  maximum  emission  of  ultra¬ 
violet  light  the  important  factor  is  the  heavy  metal 
content.  Accepting  as  “  normal  ”  the  proportion 
of  heavy  metal  recommended  by  Lenard  and  Klatt 
for  the  preparation  of  phosphors  emitting  visible  light, 
decreasing  the  heavy  metal  content  causes  a  marked 
increase  in  the  intensity  of  the  ultra-violet  bands, 
e.gr.,  for  OaS-Bi  very  good  results  are  obtained  at 
1/1600X.  Conditions  for  preparing  alkaline-earth 
sulphide-iron  phosphors  emitting  ultra-violet  light 
are  described  for  the  first  time,  and  GaS-Zn,  together 
with  sulphide  phosphors  of  bismuth,  lead,  silver,  and 
antimony,  are  also  described  and  studied  with  special 
reference  to  ultra-violet  phosphorescence.  In  con¬ 
formity  with  the  known  shift  of  the  visible  bands  in 
the  direction  of  longer  wave-lengths  for  the  calcium- 
barium-strontium  sulphide  phosphors,  a  similar 
shift  is  recorded  for  the  ultra-violet  bands.  The 
relation  between  temperature  and  emission  has  been 
studied ;  as  regards  the  upper  momentary  state  the 
phosphors  can  be  divided  into  two  classes,  those  in 
which  it  begins  at  70°  and  at  100° ;  as  regards  duration, 
the  phosphors  are  noteworthy  for  the  short  range  of 
temperature  over  which  the  time-emission  extends. 

The  368  pp  band  of  CaS-Pb  is  shown  to  be  con- 
nee  ted  with  the  known  blue  p-band.  At  the  temper¬ 
ature  of  liquid  nitrogen  it  has  been  possible  to  obtain 
resolution  into  fine  bands,  using  calcium  sulphide 
phosphors  {CaS-Pb{J). 

The  long  wave-limit  of  the  excitation-distribution 
for  the  ultra-violet  bands  has  been  fixed  at  280 
for  the  first  band  and  237  jxjx  for  the  remaining  bands. 
A  number  of  new  visible  bands  are  recorded  and  fully 
characterised.  R.  A.  Morton. 
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Vibration  and  rotation  spectra  of  a  molecule 
of  the  type  CH4.  W.  Elbrt  (Z.  Physik,  1928,  51, 
6 — 33). — On  the  assumption  that  the  equilibrium 
arrangement  of  a  molecule  which  is  composed  of  four 
similar  nuclei  and  one  other  is  a  regular  tetrahedron 
with  the  odd  nucleus  at  the  centre,  the  nature  of  the 
vibrational  and  rotational  spectra  of  such  a  molecule 
has  been  deduced.  The  specific  heat  of  methane  has 
also  been  calculated  from  this  supposition. 

J,  W.  Smith. 

Raman  effect  in  the  X-ray  region.  M.  Ponte 
and  Y.  Rocard  (Compt.  rend.,  1928,  187,  828— 
829).— The  work  of  Davis  and  Mitchell  (A.,  1928, 
1168)  shows  that  after  diffusion  by  a  body  the  structure 
of  an  X-ray  is  more  complex  than  that  of  the  incident 
ray,  and  therefore  when  rays  of  high  frequency  are 
used  for  the  production  of  the  Raman  effect  the 
phenomena  fall  in  the  domain  of  X-rays,  and  should 
be  explained  by  a  theory  of  light  quanta  in  place  of 
the  classical  theory.  *  J.  Grant, 

Ultra-violet  absorption  curves  of  tsoeugenol 
and  eugenol.  J.  Sava bd  (Bull  Soc.  ehim.,  1928, 
[iv],  43, 1072— 1075).— The  curves  of  both  substances 
are  similar,  showing  two  bands  and  the  start  of  a 
third  in  the  extreme  ultra-violet;  the  maxima  are 
eugenol  2807,  2288  A.,  iaoeugenol  2925,  2565  A.  The 
first  band  is  attributed  to  the  phenol-phenolic  ether 
grouping  and  the  second  to  the  ethylenic  linking. 
Both  curves  are  similar  to  that  obtained  for  veratrol; 
the  resemblance  is  very  close  for  eugenol,  but  there  is 
a  displacement  towards  the  red,  especially  marked  in 
the  second  band,  for  ssoeugenol.  This  is  attributed  to 
the  ethylenic  linking  in  the  latter  compound  being  in 
the  apposition  in  the  side-chain  and  therefore  con¬ 
jugated  with  the  benzene  nucleus.  R.  1ST.  Kerr. 

Band  spectra  and  flame  phenomena.  K.  I. 
Bonhoefeer  and  F.  Haber  (Z.  physikal.  Chem., 
1928,  137,  263—288). — The  reactions  and  energy 
relationships  existing  in  a  burning  gas  are  discussed 
in  the  light  of  the  flame  spectra,  especially  with 
reference  to  hydrogen,  carbon  monoxide,  and  hydro¬ 
carbons.  H.  F.  Gxllbe, 

Band  spectra  and  electron  terms  of  the 
molecules  Na0f  NaK,  and  Kr  R.  Ritschl  and  D. 
Villars  (Naturwiss.,  1928,  16,  219—220;  Chem. 
Zentr.,  1928,  i,  2484).— The  calculated  isotope  effect 
for  (K39)2  and  (KWK41)  was  observed.  With  Na2 
and  K2,  two  systems  correspond  with  equal  atomic 
excitation  if  the  excited  molecules  dissociate. 

A.  A.  Eldridge. 

Rotation  of  molecules  induced  by  light.  C.  V. 
Raman  and  K.  S.  Krishnan  (Nature,  1928,  122, 
882).— In  agreement  with  the  view  that  the  proba¬ 
bility  of  a  spin  being  induced  in  a  molecule  when  it 
collides  with  a  light  quantum  should  depend  (among 
other  factors)  on  the  degree  of  optical  anisotrop}"  of 
the  molecule,  benzene,  toluene,  and  piperidine  exhibit 
wings  accompanying  mercury  arc  lines  after  scattering, 
whilst  carbon  tetrachloride,  ether,  and  alcohol  do  not.. 
The  effect  is  marked  with  carbon  disulphide. 

A.  A.  Elbetdge* 

Secondary  radiations  observed  in  the 
molecular  diffusion  of  light  by  fluids  (Raman 
effect).  P.  Da  tire  (Oomph  rend.,  1928*  187,  826 


828 ;  ef.  A.,  1928,  813). — If  N  is  the  frequency  of  the 
exciting  ray  and  n  the  characteristic  frequency  of  the 
substance  studied,  then  the  frequencies  of  the  so- 
called  positive  and  negative  rays  situated  sym¬ 
metrically  on  the  short  and  long  wave-length  sides  of 
the  exciting  ray,  respectively,  are  given  by  the 
expressions  (Ar+»)  and  (AT— ■»),  respectively,'  The 
intensities  of  rays  of  opposite  characteristic  fre¬ 
quencies  excited  by  the  mercury  line  4358  A.  have 
been  compared  photometrically,  and  also  those  (Ix 
and  Jp)  of  the  two  secondary  rays  of  the  same  charac¬ 
teristic  frequency  excited  by  two  different  radiations 
(4358  and  5460  A.).  If  Dt  and  D2  are  the  intensities 
of  those  radiations  normally  diffused  by  the  fluid, 
and  &  and  S2  are  those  of  the  corresponding  Raman 
rays,  then  D2jDt:  ;  D1/71=2*5I  and 

>%JSt :  IJIt-SJh  :  1*5*  J.  Grant. 

Secondary  radiations  observed  in  the 
molecular  diffusion  of  light  (Raman  effect).  P. 
Daubs  (Compt.  rend.,  1928,  187,  940— 941).— The 
Raman  spectra  of  phosphorus  tribromide,  carbon, 
silicon,  titanium,  and  tin  tetrachlorides,  and  the 
trichlorides  of  phosphorus,  arsenic,  antimony  (at  100°), 
and  bismuth  (in  hydrochloric  acid)  consist  of  four 
principal  rays  (a,  6,  c,  d ),  the  characteristic  frequencies 
of  which  decrease  regularly  with  the  atomic  weights 
of  the  constituent  elements.  Of  the  negative  rays 
the  a  and  c  rays  were  always  of  equal  intensity,  and 
equal  to  that  of  the  b  rays  for  the  carbon  scries  but 
four  times  as  strong  as  those  of  the  phosphorus  series. 
The  intensities  of  the  d  rays  were  variable  and  usually 
the  weakest.  Positive  rays  were  also  observed, 

J,  Grant. 

Molecular  spectra  in  sunspots.  G,  Piccardi 
(Nature,  1928,  122,  880). — Comparison  of  Gale, 
Monk,  and  Lee’s  measurements  of  the  secondary 
(molecular)  spectrum  of  hydrogen  (A.,  1928,  1166) 
with  observations  on  sunspot  spectra  discloses 
numerous  coincidences  (±0-03  A.)  between  6400  and 
4450  A.  All  the  lines  presumed  to  be  those  of  the 
secondary  spectrum  of  hydrogen  show  no  trace  of  the 
Zeeman  effect.  A.  A.  Eldridge, 

Influence  of  substitution  of  halogens,  alkyl  and 
amino-groups  on  the  colour  and  absorption 
spectra  of  indigotin,  thioindigotin,  and  indi- 
rubin.  J.  Forma  nek  (Chem.  obzor,  1928,  3,  133— 
141  ).< — Introduction  of  chlorine,  and  particularly  of 
bromine,  atoms  into  the  benzene  nucleus  of  indigotin 
displaces  the  absorption  bands  towards  the  red,  to  an 
extent  which  increases  with  the  number  of  halogen 
atoms .  Introduction  of  alkyl  groups  into  the  benzene 
nucleus  of  indigotin  displaces  the  absorption  slightly, 
but  into  the  imino-group  considerably.  Analogous 
observations  with  monoth ioindigot  in ,  thioindigotin, 
and  indirubin  are  described. 

Chemical  Abstracts, 

Ionisation  accompanying  oxidation  of  nitric 
oxide,  A.  Pinkijs  and  L.  Henry  (Bull.  Soc.  ehim. 
Belg.,  1928,  37,  285—303;  cf.  A.,  1918,  ii,  286;  1924, 
ii,  463). — Measurements  of  the  ionisation  accompany¬ 
ing  the  reversible  reaction  2NO— 02  2N02  have 

been  made  in  an  apparatus  in  which  it  is  possible  to 
detect  currents  of  the  order  of  10~15  amp.  At 
temperatures  of  about  100°  the  replacement  of  oxygen 
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in  the  ionisation  chamber  by  a  mixture  of  oxygen  with 
nitric  oxide  or  nitrogen  peroxide  produces  only 
momentary  electric  effects,  which  are  attributed  to 
the  difference  in  dielectric  constant  of  oxygen  and 
nitrogen  peroxide.  In  the  region  of  300°,  however, 
ionisation  currents  of  from  1CH4  to  5x  10~13  amp. 
are  obtained,  whatever  the  sign  of  the  field  applied. 
The  current  intensity  increases  with  the  potential 
applied  and  with  the  proportion  of  oxides  of  nitrogen, 
provided  sufficient  oxygen  is  present  to  bring  about 
the  complete  oxidation  of  the  nitric  oxide.  The  ions 
are  not  of  thermionic  origin,  since  neither  gas 
separately  produces  any  electrical  effect.  The  fact 
that  no  ionisation  can  be  detected  below  100°  may  be 
explained  either  by  supposing  that  it  is  due  solely  to  the 
dissociation  of  the  peroxide  into  nitric  oxide  and 
oxygen,  or  by  assuming  the  presence  on  the  electrodes 
of  an  insulating  adsorbed  layer  of  molecules  of  nitrogen 
peroxide  in  the  form  of  oriented  dipoles,  preventing 
the  discharge  of  ions  by  the  metal  at  low  temperatures 
(ef.  Brewer  and  Daniels,  A.,  1923,  ii,  721 ;  1924,  ii, 
745).  M.  S.  Burr. 

Ionisation  accompanying  the  thermal  decom¬ 
position  of  ozone.  A.  Pinkus  and  R.  Ruyssen 
(Bull.  Soe.  chim.  Belg.,  1928,  37,  304 — 325 ;  of.  A., 
1921,  ii,  368). — By  passing  ozonised  oxygen  through 
an  ionisation  chamber  at  220—240°,  and  combining 
measurements  of  the  ionisation  current  with  analyses 
of  the  gases  entering  and  leaving  the  chamber,  it  is 
shown  that  the  decomposition  of  10~6  to  1(H  g.-mol.  of 
ozone  per  sec.,  in  a  field  of  845  volts  per  cm.,  produces 
currents  of  1(HX  to  1(H2  amp.  The  ionisation  current 
increases  in  direct  proportion  to  the  number  of 
molecules  of  ozone  dissociated  per  sec.  The  current 
intensity  is  independent  of  the  sign  of  the  electric 
field,  indicating  the  formation  of  equivalent  numbers 
of  positive  and  negative  ions  of  similar  mobility.  In  a 
field  of  845  volts  per  cm.  only  about  one  elementary 
charge  reaches  the  electrodes  for  1010  mols.  of  ozone 
decomposed .  The  ionisation  current  increases  rapidly 
with  the  intensity  of  the  electric  field,  but  saturation 
is  not  reached,  even  with  a  potential  gradient  of  3000 
volts  per  cm.  The  results  obtained  are  substantially 
in  agreement  with  those  of  Brewer  and  Daniels  (A. 
1923,  ii,  721;  1924,  ii,  745).  A  theory  of  the 
mechanism  of  the  thermal  dissociation  of  ozone  is 
suggested.  There  are  probably  two  stages  in  the 
process,  viz.,  ionisation  by  collisions  between  mole¬ 
cules  of  ozone,  resulting  in  the  formation  of  positive 
and  negative  ions  which  are  charged  atoms  of  oxygen, 
followed  by  recombination  of  the  ions  with  the 
formation  of  neutral  molecules  of  oxygen. 

M.  S.  Burr  . 

Lattice  constants  of  calcium  oxide  and  calcium 
hydroxide.  E.  Rumpf  (Ann.  Physik,  1928,  [iv], 
87,  595 — 596). — For  calcium  oxide  (sodium  chloride 
lattice  type)  the  constant  is  4«799±0*002  A.,  and  for 
calcium  hydroxide  (hexagonal  lattice  of  the  calcium 
iodide  type),  a=3«582±(M)01  and  c— 4*904±0  008  A, 

R.  A.  Morton. 

Ionisation  potential  of  the  molecule  of  water. 
R.  Grinfeld  (Contrib.  Eatud.  Cieneias  fisie.  mat.  La 
Plata,  1928,  4,  283 — —293 1  Chem,  Zentr.,  1928,  ii, 
125).— A  critical  potential,  corresponding  with  the 


change  (H20)*+e,  was  observed  by  Lenard’s  method 
at  18-0  volts.  A.  A.  Eldridge. 

Electric  moments  of  molecules  and  the  inter- 
molecular  forces.  P.  Debye  (Z.  Elektrochem., 
1928,  34,  450 — 452). — The  molecular  refraction 
method  of  measuring  dipole  moments  eliminates  that 
part  of  the  moment  due  to  orientation  and  measures 
only  the  deformation  polarisation.  Intermolecular 
forces  are  likewise  made  up  of  two  parts.  The  relation 
between  the  dissymmetry  of  compounds,  as  charac¬ 
terised  by  the  dipole  moments,  and  the  constitution 
is  discussed  with  the  aid  of  examples.  The  dielectric 
method  enables  conclusions  to  be  reached  regarding  the 
formulation  of  compounds.  S.  K.  Tweedy. 

Dielectric  constants  of  solutions  of  electrolytes. 
H.  Hellmann  and  H.  Zahn  (Ann.  Physik,  1928, 
[iv],  87,  716).— An  addendum  (cf.  A.,  1928,  1089). 

R.  A.  Morton. 

Application  of  the  resonance  method  to  the 
measurement  of  the  dielectric  constants  of  con¬ 
ducting  liquids.  H.  Kniepkamp  (Z,  Physik,  1928, 
Si,  95 — 107). — The  theory  is  worked  out  for  the 
influence  of  a  non-inductive  capacity  shunt  on  the 
standardisation  of  the  current  and  voltage  resonance 
in  a  vibration  circuit.  It  is  shown  that  current 
resonance  is  dependent  on  the  capacity  shunt,  but  not 
the  voltage  resonance.  Hence  the  latter  measurements 
are  much,  preferable  to  the  former  in  the  determination 
of  dielectric  constants  of  conducting  liquids.  Measure¬ 
ments  made  on  solutions  of  sucrose  and  carbamide 
confirmed  these  predictions,  the  values  obtained  by 
voltage  measurements  being  in  agreement  with  those 
of  previous  workers.  J.  W.  Smith. 

Dielectric  constants  of  aqueous  solutions  of 
methyl- orange,  heiianthin,  and  other  ampho¬ 
lytes.  A.  Thiel  and  E.  Horn  (Z.  anorg.  Chem., 
1928,  176,  403 — 415). — The  variation  of  dielectric 
constant  with  concentration  in  solutions  of  methyl- 
orange,  heiianthin,  o-  and  p-aminobenzoic  acids, 
8-amino-n-  and  a-aminoz so- valeric  acids,  and  giyeyl- 
glycine  has  been  determined.  Contrary  to  the 
observations  of  Blub  (A.,  1923,  ii,  823 ;  1924,  ii,  658), 
the  dielectric  constant  falls  with  increasing  concen¬ 
tration  of  methyl-orange  or  aminobenzoic  acids. 
The  dielectric  constant  of  heiianthin  solutions  does 
not  deviate  to  an  appreciable  extent  from  that  of 
the  solvent  alone,  whether  water  or  solutions  of  acetic 
or  hydrochloric  acid  in  water.  This  may  he  due  to 
the  small  solubility.  The  dielectric  constant  for 
aliphatic  amino-acids  falls  to  a  minimum  with  in¬ 
creasing  concentration,  and  then  rises  to  much  higher 
values  than  for  water  alone.  This  may  be  explained 
by  the  fact  that,  whilst  ordinary  ions  cause  a  lowering 
of  the  dielectric  constant  of  the  solvent,  the  doublet 
ion,  being  really  a  polar  molecule,  causes  an  increase. 
At  higher  concentrations,  the  proportion  of  doublet 
ion  increases  until  its  influence  predominates.  This 
dielectric  behaviour  is  in  agreement  with  both  optical 
and  electrochemical  observations  on  the  presence  of 
the  doublet  ion.  M.  S.  Burr. 

Influence  of  an  electrostatic  field  on  the 
dielectric  constant  of  liquid  crystals.  M.  Jezev- 
ski  (Z.  Physik,  1928,  51,  159—164). — Measurements 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY, 


13 


have  been  made  of  the  dielectric  constant  of  p- 
azGxyplicnetole  and  p-azoxyanisole  in  the  form  of 
liquid  crystals  in  an  electrostatic  field  of  0 — 1000  volts 
per  cm/  A  diminution  in  the  dielectric  constant  was 
found  which  decreased  with  the  intensity  of  the  field 
and  came  asymptotically  to  a  limiting  value, 

J.  I.  Smith, 

Measurement  of  dielectric  constants  in  liquids 
at  high,  electrical  field  strengths.  J,  Malsoh 
(Physical,  Z.,  1928,  29,  770— 777).— A  method  is 
described  for  measuring  dielectric  constants  of 
conducting  liquids  in  very  high  fields  with  an  accuracy 
of  0*06%,  The  principal  source  of  error  is  the  change 
in  conductivity  with  field  strength  described  by 
Wien.  The  data  on  water,  nitrobenzene,  and  alcohol 
show  that  e=£0(l — ctF2),  E  being  the  field  strength. 
This  expression  agrees  with  the  Debye  theory,  and 
from  the  point  of  view  of  the  dipole  theory  the  vari¬ 
ations  arise  partly  from  association  phenomena.  The 
absolute  values  A  s/s  at  250,000  volts/cm.  are  0*7, 
1*0,  and  1*5%,  respectively,  for  water,  nitrobenzene, 
and  alcohol,  so  that  the  effect  varies  inversely  as  the 
dielectric  constant.  The  simple  Debye  theory,  using 
the  Olausius-Mosotti  relation  for  calculating  the 
inn  nr  field  and  neglecting  association  phenomena, 
leads  to  values  considerably  greater  than  those 
observed.  .  R.  A.  Morton. 

Refractometric  researches.  VII.  Deform¬ 
ation  of  ions  and  molecules  and  refractometric 
data,  K,  Fajans  (Z.  Elektrochem.,  1928,  34,  502 — - 
518). — Most  substances  exhibit  a  type  of  chemical 
combination  which  falls  between  the  limits  of  the  ideal 
ionic  and  the  non-polar  combinations,  which  may  be 
explained  by  the  displacement  of  the  electron  orbits 
of  the  anion  towards  the  cation  to  an  extent  controlled 
by  the  polarising  (or  deforming)  action  of  the  latter. 
In  a  molecule  or  lattice,  then,  the  combination  will 
be  further  removed  from  the  ideal  ionic  type  to  the 
non-polar  type  the  smaller  the  cation  and  the  higher 
its  charge,  and  the  more  the  anion  is  capable  of 
deformation.  Further,  under  similar  conditions, 
cations  which  have  not  the  inert  gas  character  {e.g., 
Ag%  Ou**)  will  produce  greater  deformation  than  those 
which  have  the  inert  gas  structure. 

From  these  points  of  view  the  influence  of  the  four 
fundamental  ionic  properties,  viz.,  charge,  size,  and 
structure  of  the  electron  orbits,  and  polarisability,  on 
the  type  of  combination  in  compounds  is  investigated 
with  the  aid  of  previously  published  data  (Wulff, 
following  abstract)  In  almost  all  eases  of  combination 
of  ions  with  ions  or  with  neutral  molecules,  or  even 
combination  of  neutral  molecules  with  each  other, 
deviation  from  the  additive  rule  of  molecular  re- 
fractivity  (Lorentz-Lorenz)  results,  in  agreement 
with  the  above  conclusions.  S.  It,  Tweedy. 

Refractometric  researches.  VI.  Interfero¬ 
metric  method  of  determining  the  refractive 
index  of  crystals.  P.  Wulff  (Z.  Elektrochem., 
1928,  34,  611— 616).— The  crystal  (0*5—10  mm.)  is 
immersed  in  a  liquid,  the  composition  of  which  is 
varied  until  its  refractive  index  equals  that  of  the 
crystal*  The  latter  stage  is  determined  accurately 
by  an  interferometric  method.  Some  values  for 


inorganic  salts  are  recorded  (of.  Fajans,  Kohner,  and 
Geffcken,  A.,  1928,  477).  S*  K*  Tweedy. 

Degree  of  association  in  liquid  dielectrics.  M. 
Wolfke  (PhysikaL  Z.,  1928,  29,  713— 716).— A 
statistical  theory  of  association  in  liquid  dielectrics 
has  been  developed  and  the  degree  of  association 
deduced  as  a  function  of  the  concentration  and 
temperature  of  the  mixture.  The  values  so  calculated 
are  found  to  be  in  good  agreement  with  practical  data. 

J*  W.  Smith. 

Optical  properties  of  arsenic*  II.  E.  Grysz- 
kibwicz-Trochiuowski  and  S.  F.  Sikobski  (Rocz. 
Cheni.,  1928,  8,  405 — 422). — The  refractive  index  of  a 
number  of  derivatives  of  tervalent  arsenic  has  been 
measured.  The  atomic  refraction  of  arsenic  is 
affected  to  the  same  extent  by  combination  with 
chlorine,  hydrogen,  or  aliphatic  radicals.  It  is 
diminished  by  the  substitution  of  fluorine,  cyanogen, 
methoxy-,  or  ethoxy-groups,  and  is  augmented  by 
the  introduction  of  aryl  groups,  bromine,  or  iodine. 

R.  Tkuszkowskj. 

Expression  of  refractive  power,  R.  dr  Malle- 
mann  (Compt.  rend.,  1928,  187,  888—890;  ef.  A,, 
1928,  1310). — From  a  consideration  of  the  molecular 
discontinuities  of  a  substance  in  the  gaseous  and 
liquid  states  the  expression  Jf(ns—  l)jd[l  +  (n2—-  l)/cc] 
is  derived  as  a  first  approximation  for  the  refractive 
power  of  the  gas,  where  d  is  the  density  of  the  liquid 
and  a  a  pure  number  (4-4  according  to  Henriot) 
depending  on  the  nature  and  diameter  of  the  mole¬ 
cules.  The  rotatory  power  is  obtained  when  («a— 1) 
is  replaced  by  the  rotation,  and  in  the  ease  of  isotropic 
substances  two  independent  expressions  are  then 
obtained.  J.  Grant. 

Co-ordinative  combination  and  the  electronic 
theory  of  valency.  N.  V.  Sibgwick  (Z.  Elektro¬ 
chem.,  1928,  34,  445 — 450). — A  general  account  from 
the  point  of  view  of  ,f  effective  atomic  numbers  ” 
dealing  with  the  co-valency  rule,  valency  groups,  and 
the  distinction  between  electro-  and  co- valent  com¬ 
bination.  Recent  work  of  Debye  (this  voL,  12) 
renders  it  likely  that  the  capacity  of  an  acceptor 
to  enter  into  co-ordinative  combination  depends  on 
tho  existence  of  a  dipolo  in  which  it  is  positive. 
Association  in  the  liquid  state  also  is  probably  a 
co-ordination  phenomenon.  S.  K.  Tweedy. 

Stereoisomeric  carbonisation  theory.  D. 
Wielttch  (Z.  Obersehles.  Berg-  u.  Hiittenmannisch, 
Ver,  Katowice,  1928,  Mo.  3,  6  pp. ;  Chem.  Zcntr,, 
1928,  i,  2507).— The  theory  postulates  that  the  mole¬ 
cules  of  carbonised  substances  contain  “  inorganic 
as  well  as  “  organic carbon  linkings.  Graphite 
belongs  to  the  hydroaroma  tie  series.  Carbonisation 
is  not  associated  with  aromatic  structure. 

A.  A.  Eldridqe. 

Theory  of  valency  of  boron,  and  the  con¬ 
stitution  of  the  simplest  boron  hydride.  E. 

Muller  (Z.  anorg.  Chem,,  1928,  176,  205—208). . 

Polemical  against  Wiberg  (cf.  A,,  1928,  936). 

H.  F.  Gillbe. 

Production  and  absorption  of  soft  X-rays  and 
secondary  electrons.  E ,  Rudberg  (Proe.  Roy.  Soe., 
1928,  A,  121,  421—432;  cf.  A,,  1928,  1173).— The 
work  of  several  investigators  is  considered,  and  it  has 
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been  calculated  that  the  number  of  pkotoeleetrons  pro- 
duced  in  a  solid  conductor  by  soft  X-rays  is  of  the 
same  order  of  magnitude  as  the  number  produced 
in  gases  by  the  same  radiation.  Also  the  number  of 
primary  electrons  inside  the  conductor  is  about  ten 
times  the  number  escaping  from  the  surface.  In  the 
case  of  the  production  of  secondary  by  primary 
electrons,  it  is  suggested  that  the  apparent  loss  in 
efficiency  may  be  accounted  for  (1)  by  the  absorption 
of  slow  electrons  by  the  body  in  which  they  are  pro¬ 
duced,  (2)  by  collisions  which  reduce  the  energy  of  the 
escaping  electron,  and  (3)  by  the  fact  that  there  may 
be  slow  electrons  the  energy  of  which  is  not  sufficient 
to  overcome  the  surface  field .  It  is  therefore  concluded 
that  ail  the  energy  of  the  bombarding  electrons  can  be 
converted  into  that  of  secondary  electrons  within  the 
target.  The  source  of  the  secondary  electrons  has 
been  considered  and  it  is  concluded  that  on  the  whole 
the  evidence  points  to  their  origin  as  being  the  free 
electrons  initially  present  in  the  conductor. 

J.  L.  Buchan, 

Reflexion  of  soft  X-rays,  J.  E.  Henderson  and 
12,  R.  Laird  (Proc.  Nat.  Acad.  Sci.,  1928,  14,  773— 
7i7). — A  method  is  described  for  investigating 
reflexion  in  the  region  of  long  wave-length  X-radiation 
using  a  mirror  of  polished  iron  and  also  one  of  optically 
flat  glass.  It  was  found  that  there  is  no  sharply- 
defined  total  reflexion  such  as  occurs  in  the  hard 
X-ray  region,  with  the  possible  exception  of  the 
4000-volt  radiation  reflected  from  glass.  The  results 
may  be  explained  in  the  case  of  glass  by  taking  into 
account  the  adsorption.  In  practice,  the  reflecting 
power  of  iron  appears  to  fall  more  rapidly  with 
increase  of  glancing  angle  than  for  glass.  This  is 
contrary  to  theory,  and  the  results  suggest  the 
presence  of  iron  oxide.  M.  S.  Burr. 

Continuous  X-radiation  from  thin  aluminium 
foil.  H.  Kulenkamrfp  (Ann.  Physik,  1928,  [iv], 
87*  597 — 637). — With  a  massive  anticathode,  the 
properties  of  the  continuous  X-ray  emission  are 
masked  by  velocity  losses  and  diffusion  of  cathode 
particles.  When,  however,  the  anticathode  consists 
of  a  very  thin  strip  of  metal,  e.g.,  aluminium  foil  0*6  g 
thick,  these  disturbing  factors  are  reduced  to  a 
minimum.  An  arrangement  is  described  whereby  the 
X-rays  can  be  studied  over  the  angle  range  22—150° 
with  the  direction  of  the  stream  of  cathode  particles : 
intensity  measurements  are  made  by  means  of 
ionisation,  and  data  involving  wave-length  are 
obtained  by  the  use  of  filters,  as  the  intensity  of  the 
radiation  is  so  low  that  spectrometric  measurements 
arc  precluded .  Control  determinations  with  a  massive 
anticathode  and  a  thin  foil  antieat  bode,  using  definite 
thicknesses  of  aluminium  for  the  purpose  of  intensity 
calibration,  indicate  that  at  90°  and  31  kilowatts  the 
spectral  intensity  distribution  from  foil  follows  the 
relation  tV=  const.  No  marked  differences  occur 
when  the  direction  of  emission  is  varied  between 
90°  and  55°,  but  at  30°  and  140°  the  radiation  is  softer, 
whilst  the  maximum  hardness  occurs  at  about  67° 
A  fair  degree  of  homogeneity  can  be  attained  by  the 
use  of  silver,  tin,  and  zirconium  as  selective  filters,  so 
that  the  voltage-intensity  curve  can  be  followed  in 
relation  to  wave-length.  Over  a  limited  range  of 


voltages  the  intensity  decreases  approximately  as 
1/F.  The  voltage  /intensity  curves  for  different 
angular  settings  of  the  ionisation  chamber  show  that 
over  the  range  27—40  kilovolts  the  intensity  decreases 
slowly  with  increasing  voltages  over  the  range  140 — 
40°,  the  rate  of  decrease  being  least  marked  at  either 
extreme,  whilst  at  22°  the  intensity  is  independent  of 
voltage. 

The  azimuthal  intensity  distribution  has  been 
investigated  over  the  range  22—150°,  both  in  relation 
to  wave-length  and  voltage.  The  greatest  differences 
occur  with  the  limiting  wave-lengths,  and  it  is  prob¬ 
able  that  the  intensities  increase  from  zero  at  0°  to 
a  maximum  near  60—70°  and  slowly  decrease  to  zero 
at  180°.  The  maximum  hardness  occurs  at  73—64° 
depending  only  on  the  electron  velocity  over  the  range 
16*4— ,37*8  kilovolts.  R.  A.  Morton. 

Dependence  of  the  intensity  of  X-ray  spectral 
lines  on  the  tube  voltage,  with  special  reference 
to  the  K  series  of  aluminium.  E.  Lorenz  (Z. 
Physik,  1928,  51,  71— 94).— The  changes  of  the 
intensities  of  X-ray  spectral  lines  with  voltage  were 
investigated  up  to  very  high  potentials,  30—40  times 
the  excitation  potential.  The  shortest  wave-length 

Stielstrahhmg,  J  which  have  been  measured  from 
a  tungsten  anticathode,  are  explained  as  due  to  the 
emission  of  secondary  *  electrons  from  the  point  of 
impact  on  the  anticathode.  From  the  P.D.  between 
the  shortest  wave-lengths  of  the  “  Brennfleckstrahl- 
ung  ”  and  of  the  “  Stielstrahhmg  ”  the  energy  level 
of  the  tungsten  atom  from  which  the  secondary 
electrons  arise  may  be  deduced.  These  measurements 
also  lead  to  the  conclusion  that  the  emission  of  second¬ 
ary  electrons  ceases  when  the  tube  voltage  reaches 
about  40  times  the  excitation  potential  of  the  energy 
level.  This  was  proved  by  measurement  of  the 
intensity-voltage  curve  of  the  K  series  of  aluminium, 
up  to  33  times  the  excitation  potential.  A  maximum 
was  reached  at  about  11  times  the  excitation  potential 
and  then  a  decrease  was  observed.  J.  W,  Smith. 

Intensity  distribution  of  the  general  and 
characteristic  X-radiation  from  molybdenum. 
L.  R.  G.  Trelaar  (Phil  Mag.,  1928,  [vii],  6,  1008— 
1019). — Using  a  Bragg  spectrometer  and  a  Shearer 
tube  fitted  with  a  molybdenum  target,  measurements 
were  made  to  determine  the  intensity  distribution  of 
the  general  radiation  at  various  voltages,  the  corre¬ 
sponding  intensities  of  the  Ka  and  K$  lines,  and  the 
ratio  of  the  homogeneous  to  the  general  radiation. 

W.  E.  Downey. 

Quantitative  study  of  the  reflexion  of  X-rays 
by  sylvine.  R.  W.  James  and  G.  W.  Brindley 
(Proc.  Roy.  Soc.,  1928,  A,  121, 155—171 ;  cf.  A.,  1928, 
112,  225,  462).— An  extension  to  sylvine  of  previous 
work  on  the  intensity  of  reflexion  of  X-rays  from 
rock  salt  (ioc.  clt .).  It  is  found  that, from  the  temper¬ 
ature  of  liquid  air  up  to  about  400°  Abs.,  the  depend¬ 
ence  of  the  intensity  of  reflexion  from  sylvine  on 
temperature  is  in  quantitative  agreement  with  the 
Debye-Waller  formula.  The  decrease  of  intensity  for 
higher  temperatures  is  much  greater  than  that 
indicated  by  the  law.  The  value  of  the  temperature 
factor  found  from  observations  at  the  ordinary 
temperature  and  at  the  temperature  of  liquid  air  is  in 
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good  agreement  with  that  calculated  from  the  elastic 
constants  of  the  crystal  and  also  with  that  calculated 
from  the  Debye-Waller  law.  The  observed  results 
are  compared  with  calculations  from  atomic  models, 

L.  L.  Bircumsmaw. 

Soft  X-ray  levels  of  iron,  cobalt,  nickel,  and 
copper,  0.  W.  Richardson  and  F,  0.  Chalkxtn 
(Proc,  Roy.  Soc.,  1028,  A,  121,  218—236;  cf.  A., 
1928,  692), — In  a  previous  investigation  of  the 
excitation  of  soft  X-rays  from  iron,  cobalt,  nickel,  and 
copper  by  the  photo-electric  method  (toe,  cit.)t  a 
considerable  number  of  discontinuities  which  had  been 
detected  were  attributed  to  transitions  from  pro¬ 
visional  Xt  and  X2  levels  and  a  series  of  Rydberg 
terms.  An  attempt  has  now  been  made  to  arrange 
the  remaining  discontinuities  which  have  been 
observed  into  the  same  scheme.  Experimentally 
observed  breaks  are  attributed  to  transitions  from 
levels  denoted  by  X3  and  X0  to  the  hjn2  terms,  so 
that  there  are  now  four  initial  states  from  which 
jumps  can  be  made  to  the  s<  b  ”  series  of  terms.  The 
values  in  volts  of  all  the  L  and  X  levels  for  the  four 
metals  arc  tabulated,  and  the  values  of  the  square 
roots  are  plotted  as  a  Moseley  diagram  against 
atomic  number.  The  L  levels  are  found  to  fall 
accurately  on  a  straight  line,  in  agreement  with  the 
view  that  this  level  is  unaffected  by  the  external 
atom-building.  The  Xv  X2,  and  X3  levels  are 
practically  the  same  for  each  element,  the  slight 
variations  shown  being  common  to  all  these  levels. 
The  X0  level  shows  a  variation  very  similar  to  the 
shape  of  the  Moseley  diagrams  of  the  L  and  M  levels 
when  they  are  being  completed.  This  may  explain 
the  constancy  of  the  X1}  X2,  and  X3  levels.  If  the 
number  of  electrons  in  the  X0  level  increases  by  unitv 
from  element  to  element  with  increasing  atomic 
number,  the  approximate  constancy  of  the  factor  b 
for  all  the  virtual  orbit  levels  hjn2  would  be  accounted 
for.  Some  of  the  soft  X-ray  level  differences  show  a 
marked  agreement  with  corresponding  X-ray  emission 
transitions.  The  value  of  the  constant  b  corresponds 
in  each  case  with  an  effective  nuclear  charge  of 
13*2e—13*3e.  The  case  for  the  inclusion  of  copper 
in  the  suggested  scheme  is  not  so  definite  as  that  for 
the  other  metals.  The  Ln  nr — >X2  transition  and 
the  X— >X  transitions  are  absent,  and  their  important 
differences  are  found.  It  was  at  first  considered  that 
the  X  levels  were  identical  with  the  M  levels,  but 
evidence  has  since  been,  obtained  that  the  systems  of 
levels  here  described  are  only  parts  of  much  larger 
systems,  so  that  any  association  between  the  X  and 
M  levels  now  appears  to  be  highly  improbable. 

L.  L.  Bircumshaw. 

Measurement  of  the  size  of  crystal  particles  by 
X-rays,  A.  L.  Patterson  (Z.  Krist.,  1928, 66,  637 
650;  Ghem.  Zcntr.,  1928,  i,  2692). 

Crystallographic  optics  of  X-rays.  W.  Ehren- 
BERG,  P.  P,  Ewald,  and  H.  Mark  (Z.  Krist,,  1928,  66, 
547 — 584;  Chem.  Zentr.,  1928,  i,  2692). 

Method  of  increasing  the  accuracy  of  Debye- 
Scherrer  photographs.  A,  E,  van  Arkel  (Z. 
Krist.,  1928,  67,  235—238:  Chem.  Zentr.,  1928,  i, 
2773). — The  higher  order  lines  are  received  in  the 
middle  of  the  film.  A.  A,  Eldridge. 
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Structure  of  topaz  [Al(F,0H)JSi04].  N.  A. 
Alston  and  J.  West  (Proc,  Roy,  Soc,,  1928,  A,  121, 
358 — 367). — The  structure  of  a  topaz  has  been  ex¬ 
amined  and  is  believed  to  be  essentially  the  same  as 
that  of  other  specimens.  It  is  holohedral  in  character. 
The  aluminium  and  silicon  atoms  are  distributed 
through  a  core  of  oxygen  and  fluorine  atoms.  These 
latter  form  a  close-packed  arrangement  of  a  new  type, 
which  is  a  combination  of  the  hexagonal  and  cubic 
forms.  The  unit  cell,  containing  four  molecules,  has 
sides  a  —  4*64(1),  b  -  8*78(3),  c  ==  8-37(8)  A, 

J,  L,  Buchan, 

Rontgenographic  and  chemical  investigations 
of  oxides  of  iron  and  cobalt,  S.  B.  Hendricks 
and  W.  H,  Albrecht  (Ber.,  1928,  61,  [B]t  2153— 
2161), — The  interferences  of  tricobaltic  tetroxkle  are 
distributed  similarly  to  those  of  magnetite,  but  the 
differences  in  the  lattice  dimensions  indicate  closer 
proximity  of  the  atoms  in  the  cobalt  compound. 
The  crystalline  structure  is  identical  in  each  case. 
The  diagram  of  the  ferromagnetic  oxide,  CoO,Fe203J 
prepared  by  the  gradual  addition  of  M -solutions  of 
cobalt  chloride  and  ferric  ammonium  sulphate  to 
boiling  10%  sodium  hydroxide  (cf.  Hilpert,  A.,  1909, 
ii,  672)  is  identical  with  that  of  tricobaltic  tetroxide 
and  magnetite,  The  oxide,  Co203,Fe203,  can  be 
obtained  in  the  homogeneous  state  only  if  potassium 
persulphate  is  present  at  the  moment  of  precipitation 
of  the  lower  oxide  (contrast  Hilpert,  toe.  ciL);  it  is 
paramagnetic.  The  compound  cannot  be  completely 
dehydrated  at  100°,  the  residual  water  being  merely 
adsorbed.  Examination  of  the  magnetic  susceptibility 
of  preparations  oxidised  in  varying  degree  indicates 
an  increase  of  this  property  with  diminishing  content 
of  Co203,2Fe303,  the  value  for  the  homogeneous 
material  being  x— 45-6x  10~c.  The  oxidised  product 
exhibits  the  same  interferences  as  the  oxide,  CoO,Fe203, 
but  the  lines  are  less  defined .  When  the  substance  is 
heated,  the  lines  become  more  distinct  and  completely 
identical  with  those  of  the  lower  oxide  if  the  temper¬ 
ature  has  been  raised  above  250°.  H.  Wren. 

Constitution  of  hydroxides  and  hydrates.  II. 
Complexes  containing  water  of  co-ordination. 
G.  Natta  (Gazzetta,  1928,  58,  619—626;  cf.  A., 
1928,  822). — In  order  to  determine  the  nature  of  the 
water  present  in  crystalline  lattices,  an  X-ray  examin¬ 
ation.  has  been  made  by  the  Lane  and  powder  methods 
of  the  two  complex  cobalt  salts  [Oo^HAgjlg  and 
[Co(NH3)5H20]I3.  Both,  compounds  crystallise  in  the 
cubic  system.  The  unit  cell  contains  four  molecules 
and  has  a  length  10*88  and  10*84  A.,  respectively ; 
^caie  2*83  and  2*81 .  Each  cobalt  atom  is  at  the  centre 
of  an  octahedron  the  vertices  of  which  are  occupied 
by  the  ammonia  and  water  groups,  which  behave  as 
isomorphous  groups.  The  substitution  of  a  molecule 
of  ammonia  by  one  of  water  produces  a  slight  con¬ 
traction  in  the  lattice,  which  otherwise  remains 
unaltered.  O.  J.  Walker. 

Orientation  of  single  crystals  of  zinc.  K. 
Tanaka  (Mem.  Coll.  SeL  Kyoto,  1928, 11,  A,  361 
365). — Commercial  zinc  plates  1*5  ram  thick  were 
rolled  to  20 — 70%  reduction  in  thickness,  and  large 
crystals  grown  by  annealing  at  400  for  1  day.  X-Raj 
examination  allowed  that  in  most  of  these  crystals 
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the  base  of  the  hexagonal  crystal  was  parallel  to  the 
plane  of  fchc  plate.  A  similar  arrangement  was  fount? 
when  the  plates  were  extended  instead  of  being  rolled 
before  annealing.  On  drawing  commercial  zinc  wires 
1*5  mm.  diameter  through  a  0’5-nun.  die  and  then 
annealing,  most  of  the  resulting  crystals  had  their 
[1120]  axes  parallel  to  the  axis  of  the  wire.  A  rather 
random  distribution  was  obtained  after  annealing  a 
wire  extended  for  a  small  percentage  only.  When  a 
circular  zinc  plate  is  melted,  and  then  cooled  gradually 
from  the  circumference,  large  crystals  grow  towards 
the  centre,  and  most  of  them  grow  parallel  to  the 
plane  of  the  base  of  the  hexagonal  crystal. 

W.  Home-Rothery. 

Arrangement  of  micro-crystals  in  compressed 
magnesium  and  aluminium  plates.  S.  Tsiiboi 
(Mem.  Coll.  Sci.  Kyoto, ^  1928,  11,  A,  375—382).— A 
circular  plate  of  magnesium  2*4  mm.  thick  was  com¬ 
pressed  to  a  thickness  of  0*4  mm.,  and  the  arrange¬ 
ment  of  the  micro-crystals  investigated  by  X-ray 
analysis.  Most  of  the  crystals  were  arranged  fibrously 
with  the  principal  axis  of  the  hexagonal  crystal  in  the 
direction,  of  compression,  but  the  arrangement  was 
not  exact.  Aluminium  sheets  of  1*8  mm.  thickness 
were  similarly  reduced  to  0*13  mm.  by  compression, 
both  circular  and  approximately  elliptical  specimens 
being  used.  The  micro-crystals  tended  to  take  up  a 
fibrous  structure  with  the  (110)  planes  parallel  to  the 
surface  of  the  plate,  and  their  [112]  axes  parallel  to 
the  direction  of  flow  of  the  metal.  Consequently, 
with  the  elliptical  specimens  the  arrangement  was 
different  at  the  extremities  of  the  major  and  minor 
axes  owing  to  the  different  directions  of  flow. 

W.  Hume-Rotheky. 

Arrangement  of  micro-crystals  in  bismuth  and 
antimony  deposited  by  electrolysis.  H,  Hibata 
(Mem.  Coll.  SeL  Kyoto,  1928,  11,  A,  429—450). — 
The  arrangement  of  crystals  of  antimony  and  bismuth 
deposited  eleetrolytically  has  been  studied  by  X-ray 
analysis.  The  bismuth  was  deposited  on  a  cathode 
of  sheet  copper,  the  anode  being  bismuth,  and  the 
electrolyte  various  solutions  of  bismuth  hydroxy- 
nitrate  and  hydrochloric  acid  in  water.  The  appar¬ 
ently  non-raetallic  deposits  obtained  under  some  con¬ 
ditions  are  in  reality  small,  irregularly  oriented 
micro-crystals  of  metallic  bismuth,  and  are  not  a 
bismuth  com  pound.  When  the  current  density  and 
concentration  of  the  electrolyte  are  high,  the  crystals 
are  not  deposited  in  a  fibrous  form,  'but  at  lower 
current  densities  and  concentrations  a  perfect  fibrous 
form  is  obtained  in  which  the  crystals  have  their 
[211]  axes  parallel  to  the  fibrous  axis.  At  very  low 
current  densities  and  concentrations,  comparatively 
large  acicular  crystals  are  formed  with  the  [211]  axis 
in  the  direction  of  the  needle,  and  with  most  of  the 
crystals  in  the  same  orientation.  With  antimony 
deposited  from  a  solution  of  the  sulphide  in  aqueous 
sodium  carbonate,  the  apparently  amorphous  deposits 
are  also  really  irregularly  oriented  micro-crystals. 

W.  Hume-Rothery. 

Crystal  structure  of  potassium  sulphate.  F.  P, 
Goeder  (Proc.  Hat.  Acad.  Sci.,  1928, 24,  766 — 771). — 
Crystallographic  data  for  potassium  sulphate  have 
been  obtained  by  the  X-ray  powder  method.  The 
following  lattice  constants  are  given :  ^=5*771, 


60«=  10*064,  and  r0=»7*5l8  A.  These  are  similar  to 
tho  results  of  other  investigators  obtained  by  reflexion 
measurements  on  a  rotating  crystal.  A  quantitative 
three-dimensional  structure  for  tho  potassium  sulphate 
molecule  is  deduced  from  the  geometrical  theory  of 
space-groups  and  is  confirmed  by  experimental  results. 
In  agreement  with  the  observations  of  other  inves¬ 
tigators,  the  S04  ion.  appears  to  be  an  entity  of  tho 
molecule  and  to  maintain  its  tetragonal  structure 
irrespective  of  the  compound  of  which  it  forms  a 
constituent.  11.  S.  Bure. 

Structure  of  crystals  of  heulandite,  P.  Gau- 
beet  (Compt.  rend.,  1928,  187,  829— 831) —The 
sectors  and  bands  in  the  cleavage  planes  of  crystals 
of  heulandite  are  due  to  the  presence  of  foreign 
matter  which  may  produce  various  orientations  of 
the  plane  of  the  optical  axes.  In  almost  every  case 
the  angle  of  the  optical  axes  is  smaller  in  the  sector 
corresponding  with  the  face  a'(101)  than  with  the 
face  p(O01).  Pure  heulandite  contains  hydrated 
silicoaluminatcs  of  sodium ,  potassium,  strontium , 
and  barium  in  solid  solution,  or  forming  mixed 
crystals  with  the  pure  heulandite.  J,  Grant. 

Crystal  structure  of  some  rhombic  formates, 
I.  Nitta  (Sci.  Papers  Inst.  Phys,  Ghem.  Res,  Tokyo, 
1928,  9,  151 — 163). — Using  tho  Lane  photographic 
and  ionisation  spectrometrio  methods,  the  crystal 
structure  of  some  orthorhombic  formates  was  inves¬ 
tigated,  The  dimensions  of  the  unit  cells  arc  as 
follows  :  strontium  formate,  a=6*86,  5=8*72,  c— 
7*24;  strontium  formate  dihydrate,  a=7*30,  6= 
11*99,  c=7*13 ;  barium  formate,  rc=6*78,  5=8*89, 
c=7*68 ;  lead  formate,  a=6*52,  5=8*75,  c=7*4L  In 
the  last  four  salts  the  number  of  molecules  in  the 
unit  cell  was  4,  and  space-group  FA  Lithium  formate 
monohydrate  (4  molecules  in  the  unit  cell,  space- 
group  C%?  or  Ffb  a= 6*49,  5=10*01,  £=4*85 ;  calcium 
formate  (8  molecules  in  the  unit  cell,  space-group 
Vh%  10*10,  6  =  13*38,  c=6*20.  The  accepted  iso¬ 
morphism  of  the  formates  of  strontium,  barium,  and 
lead  was  confirmed.  The  space-group  F25  for  calcium 
formate  is  different  from  VI  assigned  by  Yardley 
(A.,  1925,  ii,  430).  The  former  Ff  contains  F4  as  a 
subgroup.  The  molecules  of  the  formates  of  these 
bivalent  metals  are  all  structurally  asymmetric. 

N.  M.  Bligh. 

Crystal  structure  of  silver  subfluoride.  H. 
Tehee y  and  H.  Diamond  (J.C.S.,  1928,  2820 — 2824). 

Photographs  taken  by  the  powder  method  indicate 
a  hexagonal  unit  cell,  $=2*989,  €=5*710  A,;  one 
molecule  of  Ag2F  per  unit  cell  requires  d  8*78  (found 
8*64).  A  “cadmium  iodide”  structure  is  suggested 
in  which,  fluorine  occupies  the  position  (0,  0,  0)  and 
silver  the  positions  (f ,  §,  p)  and  (§,  j,  p) ;  the  value 
of  u  is  deduced  from,  intensity  considerations  to  be 
0*3.  Such  a  structure  gives  values  for  the  atomic 
diameter  of  silver  with  respect  to  silver  and  with 
respect  to  fluorine  equal  to  the  atomic  diameter  of 
silver  in  the  metallic  state  and  in  normal  combination, 
respectively;  some  support  is  obtained  therefore  for 
the  existence  of  sub-ions.  R,  H.  Kerb. 

Crystal  structure  of  mercury,  copper,  and 
copper  amalgam.  H.  Tebbey  and  C.  M*  Weight 
(Phil.  Mag.,  1928, [vii],6, 1055 — 1069). — The  structures 
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were  determined  by  means  of  a  Shearer  tuba  with  a 
copper  target  and  a  camera  similar  to  that  used  by 
McLennan  and  Wilhelm  for  their  work  on  solid  carbon 
dioxide  and  oxygen.  At  —150%  mercury  was  found 
to  have  a  rhombohedral  structure.  The  mine  for 
the  plane  spacing  of  copper  was  found  to  be  3*603 
0*002  A *  Copper  amalgams  appear  to  be  merely 
mechanical  mixtures  of  the  two  metals  so  long  as  the 
amalgam  is  soft.  When  the  amalgam  sets  a  change 
in  structure  takes  place  and  a  definite  compound 
containing  30 — 35%  Cu  is  formed.  This  compound 
appears  to  possess  a  simple  tetragonal  lattice  with 
axial  ratio  0*64  and  a  composition  G%Hg4. 

W.  K.  Downey* 

X-Ray  spectrography  of  copper  and  some 
brasses,  J.  Loxseau  (Rev,  M<5tM  1028,  25,  572 — 
584).— Lane  spectrograms  for  hard -rolled  copper, 
67  :  33  and  60 : 40  brass,  and  60  : 40  brass  with  lead 
after  varying  periods  of  anneal  at  temperatures  up 
to  the  m,  p.  are  reproduced  and  discussed.  In  copper, 
the  orientation  of  the  (100)  planes  to  the  direction  of 
rolling  determines  the  recrystallisation  and  grain 
growth.  The  appearance  of  separate  spots  on  the 
spectrogram  indicates  that  overheating  occurs  at 
1000°,  but  even  at  1050°  traces  of  the  original  rolling 
structure  can  be  detected,  and  these  disappear  only 
on  melting.  Recrystallisation  of  67  : 33  brass  com¬ 
mences  at  300°,  is  rapid  at  400°,  and  continues  up  to 
500°.  At  600%  reflexion  from  the  (110)  planes  and  at 
700°  from  the  (111)  planes  commences  to  take  place, 
but  no  change  in  the  crystal  structure  is  apparent 
until  875°.  Similar  effects  are  obtained  with  60  : 40 
brass  and ,  as  lead  has  no  effect  on  the  crystal  structure, 
it  does  not  influence  the  character  of  the  spectro¬ 
grams.  The  value  of  X-rays  in  determining  the 
mechanical  and  heat  treatment  which  copper  and 
brass  have  undergone  is  discussed .  A.  R.  Powell. 

Rontgenographic  interpretation  of  the  nature 
of  the  G~~C  linking.  A.  Reis  and  W.  Schxeibeb 
(Z*  physikab  Chem.,  1928,  137,  126— 130).— The 
crystal  structures  of  a  number  of  symmetrical  com¬ 
pounds  laving  the  OO  linking  have  been  correlated 
from  the  stereochemical  point  of  view.  The  only 
space-groupings  so  far  found  for  the  Ct  and  I  crystal 
classes  are  C|  and  F%  wherein  unsymmetrical  mole- 
miles  are  oriented  along  spiral  axes.  In  the  Ds  and 
I)4  classes,  however,  the  only  space-groupings  known 
are  formed  from  the  £72  unit. v  For  all  the  cases  studied 
Weissenberg’s  theory  o!  crvstal.  structure  is  substan¬ 
tiated.  v  H.  F.  Gillbe. 

Banded  structures  in  metal  crystals.  C. 
Elam  (Proc.  Roy.  Soc.,  1928,  A,  121,  237—244)-— 
Crystals  of  aluminium  are  rarely  formed  with  a 
banded  structure  after  treatment  which  would  nor¬ 
mally  produce  it,  although  the  metal  has  the  same 
crystal  structure  (face-centred  cubic)  as  copper,  silver, 
and  gold,  which  form  twins  of  the  spinel  type.  It  is 
found,  however,  that  when  a  large  aluminium  crystal 
is  strained  about  10%  and  heated  until  it  recrystallises, 
the  new  crystals  have  very  straight  boundaries,  and 
some  of  these  take  on  the  typical" banded  structure  of 
twinned  copper.  The  plane  of  composition  can  be 
the* twin  plane,  but  is  not  always  so.  In  one  case, 
iiMfcbich  the  orientation  of  each  part  relative  to  the 


surface  was  determined  by  means  of  X-rays,  the  two 
components  were  united  in  one  plane  by  a  ragged 
boundary,  indistinguishable  from  an  ordinary  crystal 
boundary.  It  is  suggested  that  twins  may  be  more 
common  than  hitherto  supposed,  but  that  they  are 
overlooked  because  they  are  not  united  along  the 
twin  plane.  There  are  also  similar  banded  structures 
which  are  not  of  the  spinel  type  of  twin.  In  one 
example  investigated,  obtained  when  a  crystal  of 
aluminium  in  the  form  of  a  round  bar  was  pulled  in 
tension,  the  plana  of  composition  had  the  indices 
{113},  so  that  the  specimen  as  a  whole  can  be  con¬ 
sidered  as  a  reflexion  twin  about  this  plane.  This 
may  be  described  as  “  mechanical  twinning.53 

In  an  appendix,  6.  I.  Taylor  discusses  the  con¬ 
nexion  between  the  formation  of  “  mechanical  twins  31 
and  the  known  manner  in  which  aluminium  crystals 
are  distorted  under  tensile  stress.  If  the  laws  pre¬ 
viously  discovered  regarding  the  distortion  of  alumin¬ 
ium  crystals  are  applied  to  the  case  of  a  tensile 
specimen  of  which  the  longitudinal  ax  is  lies  in  a 
cubic  crystal  plane  and  close  to  the  normal  to  an 
octahedral  plane,  mechanical  twins  **  of  the  type 
described  above  might  have  been  predicted  as  possible, 
and.  the  orientation  of  the  two  sets  of  crystal  axes 
would  bear  the  same  relationship  to  the  plan©  of 
union  and  the  longitudinal  axis  of  the  specimen  as 
that  actually  found.  L.  L,  RracTOSHAW. 

Change  in  lattice  spacing  at  a  crystal  boundary. 
J.  E.  Lenxarb-Jokes  and  (Miss)  B.  M,  Dknt  (Proc. 
Rov.  Soe.,  192S,  A,  121, 247— 259),— The  recent  work 
of  Davisson  and  Germer  (A.,  1227,  492;  1928,  683) 
on.  the  reflexion  of  electrons  by  a  crystal  of  nickel 
has  directed  attention  to  the  conditions  at  a  crystal 
boundary.  With  the  view  of  explaining  their  results, 
the  change  in  spacing  at  a  (100)  boundary  of  a  crystal 
of  the  sodium  chloride  type  is  considered  theoretically. 
Two  effects  are  anticipated  :  (a)  a  change  of  spacing 
between  planes  at  the  boundary  ;  (b)  a  change  of 
spacing  between  atoms  in  the  surface  layer  itself. 
These  effects  are  considered  separately,  assuming  that 
their  mutual,  action  is  a  correction  of  the  second 
order.  It  is  found  that  the  contraction  of  the  lattice 
at  the  boundary7  is  due  almost  entirely  to  the  polaris¬ 
ation  of  the  surface  layer  and  is  of  the  order  of  5%. 
An  upper  limit  is  found  for  the  decrease  in  the  inter¬ 
atomic  spacing  in  the  surface  layer,  also  of  the  order 
of  5%.  The  surface  tensions  of  a  number  of  crystals 
of  the  sodium  chloride  typo  are  calculated.  The 
general  results  obtained  provide  independent  evidence 
against  the  contraction  theory  of  .Davisson  and 
Germer,  for  they  show  that  the  contraction  is  too 
small  and  localised  to  produce  an  observable  effect 
on  the  reflexion  pattern,  of  an  electron  stream. 

L,  L.  RraoxmsHAW. 

Structure  of  the  bemzene  ring.  K,  Lonsdale 
(Nature,  1928,  122,  810). — Hexamethylhenzene,  tri¬ 
clinic,  contains  1  mol.  in  the  unit  cell.  Variations  in 
reflexion  intensities  prove  the  existence  of  pseudo* 
hexagonal  or  hexagonal  symmetry  in.  the  benzene 
ring,  and  show  that  the  ring  in  h examethylbenzene  is 
almost,  if  not  quite,  flat,  with  distance  between,  the 
centres  of  neighbouring  carbon  atoms  142 — 1*48  A. 

A.  A.  Eldbxdge, 
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Crystal  form  of  magnesium  tungstate.  F. 
Machatschki  (Z.  Krist.,  1928,  67,  163 — 105;  Chem. 
Zentr.,  1928,i, 2591)- — Magnesium  tungstate.  Mg  W04, 
is  monoclinic,  prismatic,  a :  b :  c= 0*8263  :  1  :  0*8703 ; 
p  89°  40'*  A.  A.  Eldridge, 

Structure  of  zirconium  silicide.  H.  Seyfarth 
(Z.  Kristy  1928,  67,  295—328;  Chem.  Zentr.,  1928, 
i,  2775) —Zirconium  silicide,  ZrSi2l  forms  small, 
rhombic  crystals,  d  4*88 ;  it  is  rhombic-bipyramidal, 
a  3*72,  6  14*61,  c  3*67  A.,  with  4  mols.  in  the  unit 
cell  A.  A,  Eldridge,, 

Crystal  structure  of  the  soluble  modification 
of  germanium  dioxide.  W,  Zachariasen  (Z. 
Krist,,  1928,  67,  226—234;  Chem.  Zentr.,  1928, 
i,  2775— 2776).— Water-soluble  germanium  dioxide 
has  a  4*972±0*00§s  c  5*648±0*005  A*  (for  a-quartz, 
4*903  and  5*393,  respectively),  space-group  D\  or  JDS. 

A.  A.  Eldridge. 

Production  of  corrosion  faces  with  precious 
stones.  M.  Seebach  (Dent.  Goldschmiede-Ztg., 
1925,  28,  159—163;  Chem.  Zentr.,  1928,  i,  2795).— 
The  use  of  chemical  reagents  is  described. 

A.  A.  Eldridge. 

Titanium  cyanonitride.  V.  M.  Goldschmidt 
(Nachr.  Ges.  Wiss.  Gottingen,  1927,  390—393 ;  Chem. 
Zentr.,  1928,  i,  2692). — The  crystal  structure  of 

titanium  cyanonitride  ”  is  of  the  sodium  chloride 
type,  with  edge  of  unit  tube  4*243 ±0*002  A.  The 
intensity  data  support  the  view  that  the  substance 
consists  of  mixed  crystals  of  titanium  carbide  and 
nitride.  A.  A.  Eldridge, 

Crystal  structure  of  skutterudite  and  smaltite- 
chloanthite.  I.  Oft  e  dal  (Z.  Krist.,  1928,  66,  517 — 
546;  Chem.  Zentr.,  1928,  i,  2693). — The  edge  of  the 
unit  cube  of  skutterudite  is  8*189±0*002  A.,  and  of 
smaltite  8*240±0*005  A.  The  formula  is  RAsr  The 
space-group  is  Tft.  A.  A.  Eldridge. 

Crystal  structure  of  monoethylammonium 
bromide  and  iodide,  S.  B,  Hendricks  (Z.  Krist. 
1928,  67,  119—130;  Chem.  Zentr.,  1928,  i,  2777).— 
Monoethylammonium  bromide  and  iodide  have  dnin 
8*30  and  8*67  A.,  respectively.  There  are  2  mols.  in 
the  unit  cell ;  the  space-group  is  Ci, 

A.  A.  Eldridge. 

Crystal  structure  of  monomethylammonium 
halides.  S.  B.  Hendricks  (Z.  Krist.,  1928  67 
106—118 ;  Chem.  Zentr.,  1928,  i,  2777). — Monomethyl- 
ammonium  chloride  has  a  4*28,  c  5*13  A.,  with  1  mol. 
in.  the  unit  cell;  the  bromide  has  a  5*09,  c  8*76  A 
and  the  iodide  a  5*11,  c  8*97  A.,  each  with  2  mols.  in 
the  unit  cell.  The  forms  of  ammonium  bromide  and 
iodide  stable  at  high  temperatures  have  the  sodium 
chloride  structure,  whilst  those  stable  at  low  temper¬ 
atures  are  of  the  caesium  chloride  type.  Monomethyl¬ 
ammonium  chloride  possesses  a  modified  ammonium 
chloride  structure  of  the  form  stable  at  the  ordinary 
temperature,  whilst  monomethylammonium  bromide 
and  iodide  crystallise  according  to  the  type  of  ammon¬ 
ium  bromide  stable  at  high  temperatures.  The  dis¬ 
tances  between  the  atoms  have  been  determined. 

A.  A.  Eldridge. 

Crystal  structure  of  tetramethylammonium 
halides.  R.  W.  G.  Wyokoff  (Z.  Krist.,  1928,  67, 


91—105 ;  Chem.  Zentr.,  1928,  i,  2777).— Tetramethyl- 
ammonium  iodide  has  a  74)6,  c  5*75  A- ;  bromide, 
a  7*76,  c  5*53  A- ;  chloride,  a  7*78,  c  5*53  A. ;  space- 
group  Dg,  with  2  mols.  in  the  unit  cell.  The  positions 
of  the  atoms  are  discussed.  A.  A.  Eldridge. 

Theory  of  crystal  growth.  W.  Iyossel  (Nachr. 
Ges.  Wiss.  Gottingen,  1927,  135—143;  Chem.  Zentr., 
1928,  i,  2689). 

Crystal  structure  of  chromite  from  Tiszafa. 
L.  Tokqdy  (Z.  Krist.,  1928,  67,  338— B39;  Chem. 
Zentr.,  1928,  i,  2795— 2796).— The  structure  is  cubic, 
a  8*05  A.;  space-group  Ou  with  8  mols.  in  the  unit 
cell.  A.  A.  Eldridge. 

Test  of  crystals  for  piezoelectricity.  S.  B. 
Elings  and  P.  Terfstra  (Z.  Krist.,  1928,  67,  279— 
284;  Chem.  Zentr.,  1928,  i,  3040) —Positive  results 
were  obtained  with  ;  zinc  blende,  boraclte,  sodium 
bromate,  hexamethylenetetramine,  potassium  lithium 
sulphate,  nepheline,  potassium  bromate,  cinnabar, 
mercuric  cyanide,  potassium  dihydrogen  phosphate 
and.  arsenate,  ammonium  dihydrogen  arsenate,  strych¬ 
nine  sulphate,  melinophane,  wiliemite,  strychnine, 
sodium  santonate,  benzophenone,  cinchonidine,  glut¬ 
amic  acid,  hippuric  acid,  nickel  sulphate  heptahydrate, 
strontium,  barium,  and  lead  formates,  iodic  acid, 
tartar,  tartar  emetic,  lactose,  a-rhamnose,  glucosamine 
hydrochloride,  hsematoxylin  trihydrate,  skolezite,  and 
strontium  hydrogen  tartrate.  Negative  results  were 
obtained  with  :  diamond,  zinc  oxide,  benitoite,  car¬ 
borundum,  lead  molybdate,  sulphur,  and  potassium 
dichromate.  A.  A.  Eldridge. 

Comparative  X-ray  examination  of  lime-soda 
silicates.  B.  Gossner  and F.  Mtjssgnug  (Zentr.  Min. 
Geol.,  1928, A,  129—138 ;  Chem.  Zentr.,  1928,  i,  2796). 
— Gehlenite  has  a  11*11,  c  5*06  A.,  with  4  mols.  in  the 
unit  cell ;  it  is  regarded  as  CaSi04,Al203,  with  iso 
morphous  replacement  of  the  alumina  by  magnesium 
silicate.  Melilite  has  a  11*12,  c  5*09  A.,  with  4  mols. 
of  CaO(0«527CaSiO3,MgSiO3+0*069CaSiO.,FeSiO«+ 
(M64CaSiO3,A]2O3+0*238NaAlSi2O6)  in  the  unit  cell 
Sarkolite  has  a  17*6,  c  15*6  A.,  with  6  mols.  of 
3  CaO + (0 *825Na  AlSi30 8 4~  1  *080Ca  Al2Si20  8+ 
0*057Na2Al2Si2O8)  in  the  unit  cell. 

A.  A.  Eldridge. 

X-Ray  examination  of  o-  and  m-nitroaniline. 
K.  Herrmann  and  M.  Burak  (Z.  Krist.,  1928,  67, 
.189—225 ;  ^  Chem.  Zentr.,  1928,  i,  2778—2779).— 
o-Nitroaniline  has  a  10*09,  b  29*44,  c  8*52  A.,  axial 
ratios  0*3427  :  1  :  0*2894.  The  unit  cell  contains  16 
mols. ;  the  space-group  is  considered  to  be  F|7. 
m-Nitro  aniline  has  a  19*23,  b  6*48,  c  5*06  A. ;  axial 
ratios  2*96/6:1:0*7808.  The  unit  cell  contains  4 
mols. ;  space- group  probably  C% . 

A,  A.  Eldridge. 

Isomorphism  in  cubic  crystals  of  hexammino- 
and  pentammino-aquo-complex  salts.  O.  Mas¬ 
sed  (Norsk  geol.  Tidsskr.,  1928,  10,  92—96;  Chem 
Zentr.,  1928,  i,  3030— 3031).— The  salt 
[Co(NH3)e](C104)3,  which  has  a  structure  similar  to 
that  of  the  corresponding  iodide,  contains  4  mols.  in 
the  unit  cell.  The  six  ammonia  groups  are  equivalent. 
In  [Co(NH3)5H20](C104)3  the  water  and  ammonia 
groups  appear  to  be  crystallographically  equivalent. 
The  salt  [Co(NH3)^H20]I3  is  not  very  stable ;  it  forms 
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optically  isotropic  octahedra,  a  10*81  A.,  and  exhibits 
differences  in  the  positions  of  the  ammonia  and  water 
groups.  The  iodosulphate  has  the  fluorite  structure, 
calcium  being  substituted  by  the  complex  cation  and 
fluorine  by  the  two  anions.  The  action  of  sub¬ 
stituents  on  the  lattice  constant  is  shown  by  the 
following  values  ;  [Co(NH3)G]S04I  10*71, 
[Co(NH3)6]S04Br  10*51,  [Co(NH3)5H20JS04I  10*62, 
[Co(NH3)3H,0]S04Br  1045,  [Co(NH3)6]Se041 10*79  A, 

A,  A.  Eldbidge. 

Comparative  X-ray  studies  of  lime-soda 
silicates.  IV.  Melilite,  gehlenite,  sarkolite,  and 
skapotite.  B.  Goss  neb  and  F.  Mussgntjg  (Zentr. 
Min.  Geol.,  1928,  A,  167—181 ;  Chem.  Zentr,,  1928, 
ii,  7). — Skapolite  and  sarkolite,  which  are  distinct 
both  chemically  and  structurally  from  the  melilite- 
gehlenite  group,  are  structurally  related.  The  unit 
cell  is  a  face-centred  prism  with  edges  17*25,  7*65  A. 
and  17*6,  15*59  A.,  respectively.  Skapolite  contains 
4  mols.  in  the  unit  cell,  and  has  space-group  Cl4h  or 
0% ;  sarkolite  contains  12  mols.,  and  the  space-group 
is  probably  C%  or  0%.  Meliliie  and  gehlenite,  space- 
group  D%u  have  a  tetragonal  prismatic  unit  cell  with 
a  11*1,  e  5*09  A.  and  a  11*12,  c  5*06  A.,  respectively, 
containing  4  mols.  A.  A.  Eldbidge. 

Structure  of  rutile.  L.  Toko  by  (Math.  Therm. 
Ertesito,  1927,  44,  247—254:  Ghem.  Zentr  1928, 
ii,  28).— Rutile  has  «  44923,  c  2*8930  A.,  with  2  mols. 
in  the  unit  cell;  4*51  L  The  shortest  distance 
between  titanium  and  oxygen  atoms  is  2-11  A. 

A.  A.  Eldbidge. 

Occurrence  of  titanium  in  titaniferous  slags. 
C.  W.  Cabstens  (Z.  Krist.,  1928,  67,  260— 27S ;  Chem. 
Zentr.,  1928,  i,  3045). — Titanium  m  slags  may  be 
present  as  titanium -augite.  In  basic  reduced  slags 
the  titanium  may  be  present  as  an  independent 
mineral  which  may  be  black  in  colour,  and  contains 
less  oxygen  than  the  dioxide.  The  extent  of  the 
reduction  depends  on  the  temperature.  In  ultra- 
basic  slags  and  iC  aleement  ’*  clinker,  titanium  mon¬ 
oxide  occurs  as  branched  crystals  of  fulvite .  I  he 
monoxide  obtained  from  the  dioxide  and  titanium 
by  heating  at  1450 — 1500°  in  a  reducing  atmosphere 
belonged  (Brakken)  to  the  cubic  system ;  it  was  ot 
the  sodium  chloride  type,  having  a  4*23o  A.,  «caic. 
5*53,  H  6.  "  A.  A.  Eldbidge. 

Piezoelectric  method  for  determining  crystal 
classification,  W,  Schneider  (Z,  Physik,  19-o, 
51,  263— 267),— An  extension  of  the  technique  ot 
Giebe  and  Seheibe  (ibid.,  1925,  33,  760)  is  desen  bet 
suitable  for  the  detection  of  piezoelectric  properties 
in  crystals.  A  large  number  of  crystals  have  been 
examined  in  this  way.  All  substances  having  a  centre 
of  symmetry  show  no  piezo-effect;  the  following 
substances  show  the  effect :  sucrose,  f^ohydro benzoin, 
lithium  sulphate,  lead  formate,  asparagine,  ammonium 
oxalate,  sodium  chlorate,  rubidium  tartrate,  potass¬ 
ium  bromate,  pcntaerythritol,  succinic  anhydride, 
and  acetamide.  R.  n  . 

Magnetostriction  of  a  single  crystal  of  nickel. 
Y.  Masxyama  (Sci.  Rep.  Tohoku  Imp.  Univ.,  1925, 
17,  945— 961).— The  longitudinal  and  transverse 
effects  of  magnetic  elongation  of  a  single  crysfca 
nickel  ellipsoid  have  been  determined  for  differen 


orientations  and  for  varying  strengths  of  magnetic 
fields.  Contraction  always  takes  place  in  a  longi¬ 
tudinal  direction  and  elongation  in  a  transverse 
direction.  The  contraction  is  greatest  in  the  (100) 
direction  and  least  in  the  (ill)  direction,  the  converse 
being  true  for  the  transverse  elongation.  With  a 
constant  field,  the  variation  of  these  effects  with 
respect  to  the  orientation  of  the  ellipsoid  is  periodic, 
the  period  being  90°,  180°,  and  60°  for  the  planes 
(100),  (110),  and  (111),  respectively. 

A.  R.  Powell. 

Magnetic  susceptibility  of  single  crystals  of 
zinc  and  cadmium.  J.  C.  McLennan,  R.  Ruedy, 
and  (Miss)  E.  Cohen  (Proc.  Roy.  Soc.,  1928,  A, 
121,  9 — 21). — Single  crystals  of  zinc  and  cadmium, 
of  about  0*5  cm.  in  diameter  and  6  cm.  long,  were 
prepared  by  the  method  of  very  slowly  lowering  the 
molten  metal,  contained  in  a  pyrex  mould,  out  of  an 
electric  furnace.  The  glass  moulds  were  of  a  special 
constricted  shape,  designed  to  increase  the  probability 
of  obtaining  a  single  crystal  through  the  whole  length 
of  the  tube.  The  magnetic  susceptibility  xg  (parallel) 
and  Xx  (normal)  to  the  hexagonal  axis  of  each  metal 
was  determined  by  the  Gouy  method,  the  crystal 
being  weighed  in  the  presence  and  absence  of  a  strong 
magnetic  field.  The  values,  in  c.g.s.u.x  KH,  are 
found  to  be  :  cadmium,  X|  =  —  190,  Xjl—  — 145;  zinc, 
Xu  =—261,  Xa=  —  160.  From  these  values,  the  mag¬ 
netic  susceptibilities  of  isotropic  aggregates  of  zinc 
and  cadmium  crystals  arranged  at  random  would  be 
— 0*160  X  HP6  and  — 0*194  xl0~c,  respectively.  An 
attempt  was  made  to  grow  single  crystals  of  mercury 
by  the  same  method,  the  metal  being  lowered  from 
the  ordinary  temperature  into  a  tube  surrounded  by 
liquid  air.  On  rotating  the  solid  mercury  thus  pre¬ 
pared  about  its  vertical  axis,  the  pull  caused  by  the 
magnetic  field  remained  constant,  indicating  either 
that  the  metal,  was  not  in  the  form  of  a  single  crystal, 
or,  more  probably,  that  the  mercury  was  crystallised 
and  in  a  rhombohedral  form.  L.  L.  Bir  cum  SHAW. 

Determination  of  the  piezoelectric  moduli  of 
sodium  ammonium  tartrate.  W.  Man  dell  (Proc. 
Roy.  Soc.,  1928,  A,  121,  130— 140).— The  general 
theory  of  piezoelectricity  as  applied  to  crystals  of 
the  rhombic  system  is  discussed,  and  it  is  shown  that 
in  the  ease  of  sodium  ammonium  tartrate  all  the 
moduli  vanish  excepting  dMf  d2S,  and  dm,  so  that 
excitation  takes  place  only  through  pressures  Yx> 
and  Xv.  To  measure  the  moduli,  rectangular  slabs 
of  the  required  orientations  were  cut  from  the  crystals 
and  placed  vertically  on  hard  rubber  blocks,  similar 
blocks  being  placed  on  the  upper  ends.  Two  copper 
electrodes  were  fixed  on  the  side  faces  of  the  crystal 
slab,  one  electrode  being  connected  to  a  pair  of 
quadrants  of  an  electrometer,  the  other  electrode 
and  the  second  pair  of  quadrants  being  earthed.  It 
was  found  necessary  to  use  specimens  as  large  as 
possible,  and  to  carry  out  the  measurements  under  the 
driest  conditions  obtainable.  The  following  values, 
in  e.g.s.u. x  10~8,  were  found:  d^4=~fo6*0,  d2 — 
— 149*5,  and  dng=~}*28*3.  For  the  piezoelectric 
constants  :  eH=+6*37  x  104,  e25=— 4*11  x  104,  and 
e  ft=4*2*39x  191.  The  values  of  the  moduli  for  the 
potassium  m  It  are  ;  d14 — 1 000  X 1  O'*8,  --  —  1 65  x 
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KH,  and  ^=4354x10-*.  Thus  for  pressures  in 
the  direction  bisecting  the  be  axes,  the  polarisation 
along  the  a  axis  decreases  by  about  95%  on  sub¬ 
stituting  the  ammonium  group.  An  investigation  of 
the  effect  of  temperature  on  the  piezoelectric  response 
showed  that,  between  —17°  and  +30°,  there  was  no 
appreciable  change  for  the  ammonium  salt,  but  on 
raising  the  temperature  above  30°,  the  crystal  gradu¬ 
ally  became  conducting,  the  charges  leaking  away  in 
a  few  minutes.  L.  L,  Bircumshaw, 

Magneto-resistance  effect  in  single  crystals  of 
nickel.  S.  Kaya  (Sci,  Rep.  Tohoku  Imp.  Univ., 
1928,  17,  1 027 —1037) Th e  electrical  resistance  of 
single  crystal  nickel  rods  with  a  rectangular  cross- 
section  has  been  measured  in  magnetic  fields  parallel 
to  and  perpendicular  to  the  direction  of  the  current. 
In  the  case  of  the  longitudinal  effect,  the  resistance 
increases  with  the  orientation  of  the  axis  of  the  rod 
in  the  order  (100),  (110),  and  (111).  In  the  case  of 
the  transverse  effect,  the  resistance  varies  with  the 
direction  of  the  magnetic  field,  the  curves  having  an 
undulating  form,  the  shape  of  which  varies  with  the 
orientation  of  their  longitudinal  axis. 

A.  R.  Powell, 

Magnetism  of  hydrated  zireonia.  3?.  Bourion 
and  (Mlle.)  O.  Huh  (Compt,  rend.,  1928, 187,  886— 
888). — Since  the  specific  susceptibility  of  hydrated 
zireonia  prepared  by  precipitation  from  ammonia  and 
pure  zirconium  tetrachloride  is  a  linear  function  of 
its  water  content  for  more  than  5%  of  water,  this 
substance  is  considered  to  be  a  weakly  paramagnetic 
mixture  of  water  and  the  hypothetical  oxide  Zr02, 
the  susceptibility  of  which,  calculated  by  extrapol¬ 
ation,  is-  of  the  order  04 X  10“7.  Anhydrous  zireonia, 
obtained  by  prolonged  calcination  at  500°,  is  dia¬ 
magnetic,  but  the  results  are  vitiated  by  the  high 
temperatures  required  for  the  removal  of  less  than 
5%  of  water.  J.  Grant. 

Loosening,  electrical  conductivity,  and 
reactivity  of  the  crystal  lattice.  J.  A.  Hedvall 
(Svensk  Kem.  Tidskr,,  1928,  40,  65 — 98 ;  Chem. 
Zentr.,  1928,  i,  2902— 2903).— A  survey  of  the  results 
of  investigations  on  reactions  between  solid  sub¬ 
stances.  A.  A.  Elbridge. 

Enantiotropy  and  monotropy.  II.  N,  Naga- 
sako  (Bull.  Chem.  Soc.  Japan,  1928,  3,  209 — 217). — 
The  dimorphism  of  carbon  and  phosphorus  is  studied. 
By  the  application  of  tho  Nernst  heat  theorem,  the 
affinity  of  transition  can  be  obtained  if  the  specific 
heats  over  a  range  of  temperature  and  the  heat  of 
transition  are  known.  The  method  is  of  value  espe¬ 
cially  in  the  case  of  diamond  and  graphite,  where  it  is 
almost  impossible  to  measure  the  affinity  directly. 
It  is  found  that  from  0°  to  1100°  Abs,  graphite  is 
more  stable  than  diamond,  and  that  tho  dimorphism 
of  the  system  is  truly  monotropic,  and  not  pseudo¬ 
monotropic  as  has  previously  been  supposed.  The 
heat  of  transition  changes  sign  at  850°  Abs.  Above 
this  temperature  diamond  changes  into  graphite  with 
absorption  of  heat.  Por  the  dimorphism  of  phos¬ 
phorus  it  is  found  that  red  phosphorus  is  more  stable 
than  white  from  0°  Abs.  to  the  m,  p.  of  white  phos¬ 
phorus,  the  system  being  truly  mono  tropic.  Where 
this  method  is  difficult  to  apply,  e.g.,  when  a  modific¬ 


ation  exists  over  a  narrow  range  of  temperature  over 
which  the  specific  heats  are  not  known  or  are  difficult 
to  find,  an  approximate  formula  can  be  used  if  the 
m.  p.  and  latent  heats  are  known.  Using  this  method 
it  is  shown  that  the  dimorphisms  of  ethyl  ether,  iodine 
monochloride,  benzophenone,  bromonitrobenzene, 
phthalide,  acetamide,  monochloroacetic  acid,  nitro- 
p-toluidide,  and  erythritol  are  monotropic.  The 
effect  of  pressure  on  the  affinity  of  transition  is  inves¬ 
tigated,  and  it  is  found  that  the  diamond-graphite 
transformation  will  probably  be  enantiotropic  at  high 
pressures,  whilst  the  phosphorus  transition  will  remain 
monotropic.  (Cf.  A.,  1928,  709.)  A.  J.  Mbe. 

Electrical  conductivity  and  optical  absorption 
of  metals.  E,  H.  Hall  (Proc.  Nat.  Acad.  ScL,  1928, 
14,  802—811 ;  cf.  A.,  1928,  825).— Theoretical.  The 
various  hypotheses  as  to  the  relation  of  electrons  in 
metals  to  the  electrical  conductivity  are  discussed. 
It  is  considered  that  the  evidence  is,  on  the  whole, 
in  favour  of  the  view  that  the  electric  current  is 
maintained  in  part  by  free  electrons  sharing  the  energy 
of  heat  agitation,  but  mainly  by  an  interchange  of 
electrons  in  encounters  between  atoms  and  positive 
ions,  the  latter  being,  naturally,  just  as  numerous  as 
the  free  electrons.  M.  S.  Burr. 

Electrical  conductivity  of  metals  as  a  function 
of  pressure  according  to  the  Sommerfeld  electron 
theory.  A.  T.  Waterman  (Phil.  Mag.,  1928  [vii],  6, 
905 — 970). — A  formula  is  developed  for  the  effect  of 
hydrostatic  pressure  on  the  electrical  conductivity  of 
metals.  W.  E.  Downey. 

Variations  in  the  resistivity  of  thin  layers  of 
platinum  as  functions  of  thickness  and  temper¬ 
ature.  A.  Eery  (Compt.  rend.,  1928,  187,  819— 
821;  cf.  A.,  1928,  353). — For  thicknesses  above 
287  mp,  the  resistance  of  films  of  platinum-black 
produced  by  cathodic  sputtering  is  4*19  x  1(H.  Such 
films  are  considered  to  be  composed  of  massive  metal, 
but  differ  from  ordinary  metallic  platinum,  which  may, 
however,  be  produced  by  a  discharge  at  340°.  Prom 
studies  of  the  catalytic  properties  and  changes  in 
resistance  with  temperature  of  these  films,  it  is  con¬ 
cluded  that  there  are  a  large  number  of  forms  of 
platinum  intermediate  in  properties  between  bright 
and  black  platinum.  J.  Grant. 

Electrical  conductivity  of  metals.  R.  Rtjedy 
(Nature,  1928,  122,  882). 

Theoretical  meaning  of  the  relations  between 
electrical  conductivity  and  voltage  and  fre¬ 
quency.  G.  Joos  (Physikal.  Z,,  1928,  29,  755— 
760). — The  theoretical  interpretation  of  the  work  of 
Wien  (cf,  this  voL,  32)  is  considered  in  the  light  of 
the  new  theory  of  electrolytes  developed  by  Debye, 
Huekel,  Onsager,  and  Palkenhagen,  Calculation  of 
approximate  solutions  of  the  Debye -Onsager  differ¬ 
ential  equations  leads  to  relations  between  conduct¬ 
ivity  and  voltage  which  agree  well  with  Wien’s  data. 
The  ionic  forces  require  a  finite  time  before  coming 
into  play,  and  both  for  rapidly  alternating  fields  and 
high  voltages  the  interionic  forces  decrease  or  dis¬ 
appear  entirely.  True  values  for  the  degree  of  dis¬ 
sociation  should  therefore  he  obtainable  in  this  way, 
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since  the  values  obtained  by  the  older  methods  are 
undulv  low  owing  to  the  actions  between  ions. 

R.  A.  Morton. 

Conduction  of  electricity  and  discharge  in 
dielectric  liquids.  A.  Nikuradse  (Physikal.  Z., 
1028,  29,  778 — 781). — An  attempt  has  been  made  to 
elucidate  the  discharge  phenomenon  by  means  of 
current /voltage  relationships  at  low  voltages,  espe¬ 
cially  just  before  the  discharge  occurs.  The  relations 
between  conductivity,  viscosity,  temperature,  pres¬ 
sure,  and  breakdown  voltage  have  been  studied,  and 
ionic  constants  at  spontaneous  ionisation  have  been 
determined  for  highly  purified  transformer  oil.  The 
relation  between  conductivity  and  ionic  constants 
has  been  investigated  for  various  temperatures  and 
pressures.  R,  A.  Morton. 

Thermal  conductivities  of  carbon  monoxide 
and  nitrous  oxide.  EL  Gregory  and  C,  T.  Archer 
(From  Roy.  Soc.,  1928,  A,  121,  285  293;  ef.  A., 
1926,  231). — The  thermal  conductivities  of  nitrous 
oxide  and  carbon  monoxide  have  been  measured  at 
various  pressures  and  the  results  tabulated.  The 
conductivities  have  also  been  measured  at  diffeient 
temperatures  and  the  temperature  coefficient  is  given. 
The  same  apparatus  has  also  been  used  to  determine 
the  thermal  conductivity  of  air.  J.  L.  Buchan* 

Heat  capacity  at  low  temperatures  of  zinc 
oxide  and  of  cadmium  oxide.  R,  W.  fttiLLAR  (J. 
Araer.  Chem.  Soc.,  1928,  50,  2053—2656).  The 
specific  heats  of  the  oxides  are  recorded  between  71 
and  300°  Abs.  (ef.  A.,  1928,  936) ;  the  results  may  be 
represented  by  the  sum  of  Debye  and  E  ms  tern 
function*  over  limited  temperature  ranges.  The  cal¬ 
culated  molar  entropy  and  heat  of  formation  at  ~o 
are  10*28  g,-cal./l°  and  —83,130  g.-cal.  for  zinc  oxide ; 
for  cadmium  oxide,  the  molar  entropy  is  lol/ 
g.-cal, /1°  and  the  freo  energy  of  formation  —o4,~UU 
g.-caL/mol.  S.  K.  Tweedy. 

Absolute  velocity  of  a  water  molecule  emitted 
on  the  dehydration  of  a  crystalline  hydrate.  I  . 
A,  Predvoditelev  (Z.  Physik,  1928,  51,  136 — 149). 

A  method  has  been  developed  for  calculating  t  le 
velocity  of  molecules  emitted  on  the  breakdown  o  a 
solid  material,  and  the  velocity  of  the  water  molecu  es 
emitted  on  the  dehydration  of  the  crystal  hydra  es 
(0(XH)2,2H*0,  Na2S203,5H20,  and  Na2B407>10H2O 
has  been  determined.  The  heats  of  hydration  ca  - 
culated  from  these  velocities  are  in  good  agreemen 
with  the  values  obtained  by  thermochemical  me  ioc  s. 

J.  W.  Smith. 

Thermal  expansion  of  air-sensitive  crystalline 
salts,  W.  Iylemm  (Z.  Elektrochem.,  1928, 

523 — 528). — The  mean  coefficients  of  cubical  expan¬ 
sion,  c £,  between  20°  and  150°,  of  some  metal  halides 
hydroxides  of  lithium,  sodium,  and  potassium,  ant 
some  organic  substances  were  measured  by  a  i  a  o- 
metric  method.  The  results  are  discussed  in  the  light 
of  theoretical  considerations.  Halides  with  ionic 
lattices  have  values  of  «  which  are  smaller  the  lug  icr 
the  charges  on  the  cation,  and  agree  fairly  we  wi  i 
those  calculated.  A  sudden  change  in  a  occurs  on 
passing  from  compounds  of  ionic  to  those  of  molecu  a 
lattices.  The  relationships  between  a  and  the  in.  p. 
and  «  and  the  co-ordination  number  are  discussed. 


The  ratio  between  a  for  the  crystalline  and  molten 
states  lies  within  0*3  and  0*5,  except  for  aluminium 
chloride  and  potassium  hydroxide  (cf.  Biltz  and  Voigt, 
A.,  1923,  ii,  324).  The  expansion  has  practically  no 
influence  on  the  ratio  of  the  molecular  volumes  in 
the  solid  and  liquid  states  (Klemm,  A.,  1926,  669, 
670).  S.  K.  Tweedy. 

Hydroxyl  radical  in  flames.  K.  Tawada  and 
W.  E.  Garner  (Nature,  1928, 122,  879— 880).— The 
maximum  emission  of  radiation  is  not  associated  with 
the  mixture  2H2+02,  which  gives  the  highest  flame 
temperature,  but  with  the  mixture  H2+02,  indicating 
that  the  hydroxyl  radical  may  be  responsible  for  the 
emission  of  part  of  the  radiation  from  the  hydrogen 
flame.  An  explanation  of  the  mechanism  of  the 
reaction,  which  accounts  for  the  observed  radiation- 
composition  curve,  is  offered.  A.  A,  Eldridgil 

Relations  between  physical  constants  of 
liquids.  V,  Perschke  (J.  Russ,  Phys.  Chem.  Soc., 
1928.  SO,  1019— 1035).— The  general  relation  log  X- 
a +6  X  log  (<*—#)  is  derived,  where  X  is  any  physical 
constant  of  a  liquid,  a  and  b  are  constants  for  the 
given  liquid  and  property,  and  and  i  arc  respectively 
the  critical  and  the  given  temperature.  This  equation 
is  verified  for  a  number  of  liquids  for  density,  surface 
tension,  latent  heat  of  vaporisation,  viscosity,  specific 
heat,  refractive  index,  and  conductivity  of  sound. 
Any  number  of  physical  constants  can  be  connected 
by  combining  the  same  number  of  equations  of  the 
above  type  :  thus  for  any  pair  of  constants  X  and 
y  log  X—p+qx  log  Y,  where  p^sajb^t and 
q^bjbr  R.  Truszkow&ki. 

Physical  constants  of  rhenium.  (Frau)  I. 
Noddack  (Z.  Elektrochem.,  1928,  34^  629—631). 
The  wave-lengths  of  the  A-series  of  the  X-ray  spectrum 
are  tabulated.  The  optical  spectrum  contains  more 
than  100  lines;  the  “later”  lines,  especially  the 
triplet  at  3640  A.,  serve  for  detecting  minute  quan¬ 
tities  of  the  element.  The  black  metal  powder 
obtained  by  heating  the  sulphide  in  hydrogen  has 
d  10*4*  metal  which  has  been  fused  on  the  anti- 
cathode  of  an  X-ray  tube  forms  small,  bright  granules 
having  d  about  20.  The  m.  p,  and  b.  p.  are 
probably  higher  than  those  of  tungsten,  and  the  mean 
specific  heat  between  0°  and  20  is  0*0346.  By  heating 
the  disulphide,  ReS2,  in  hydrogen  the  mono&ulpkuie, 
ReS,  is  formed,  and  then,  at  about  1000  ,  metallic 
rhenium.  Using  this  conversion,  the  at,  wt.  is  found 
to  be  188*71  ±0*25,  S,  K*  Tweedy. 

Main  types  of  first-order  chemical  compounds, 
illustrated  by  the  carbides.  A.  yon  Antropoff 
(Z.  Elektrochem.,  1928,  34,  533— 536).— Carbides  are 
divided  into  two  main  groups  :  (a)  carbides  m  winch 
the  two  elements  have  their  normal  valencies 
(“  valency  compounds  ”),  and  (b)  those  in  which  the 
elements  are  combined  in  a  manner  independent  of 
their  valencies  (“  atom  compounds  or  packed 
compounds,”  because  they  have  atomic  lattices  as 
distinct  from  molecular  or  ionic  lattices,  and  because 
there  is  a  packing  effect  in  the  molecule).  Group  (a) 
is  further  divided  :  (i)  polar  compounds  (infusible 
salt-like  carbides  having  ionic  lattices  and  conducting 
electricity  well,  sodium  carbide);  (ii)  non -polar 
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compounds  (non-conducting,  non-metallic  carbides, 
mostly  fluid,  with  molecular  and  pseudo-atomic 
lattices,  e.g.f  carbon  tetrachloride).  Group  (b)  em¬ 
braces  non-polar,  mostly  metallic,  carbides,  which 
exhibit  electrolytic  conduction  and  have  true  atomic 
lattices,  e.g.,  tungsten  carbide.  Diamond  belongs  to 
group  (a),  (ii).  This  classification  is  extended  to 
other  first-order  compounds ;  e.g.s  water  belongs  to 
group  (a),  (ii),  and  sodium  chloride  to  group  (a),  (i). 

S.  K.  Tweedy. 

Metastability  of  the  elements  as  a  result  of 
enaniiotropy  or  monotropy.  XI.  Physico- 
chemical  constants  of  silver  iodide.  I.  E, 
Cohen  and  W.  J.  D.  van  Dorbenrurgh  (Z.  physikal. 
Chem.,  1928,  137,  289— 334}.— The  discrepancies 
among  the  values  given  in  the  literature  for  the 
density  of  silver  iodide  are  too  great  to  be  ascribed  to 
the  presence  of  chemical  impurities,  and  cannot  be 
due  to  the  influence  of  light,  which  produces  a  neg¬ 
ligible  change  of  density  even  after  long  exposure ; 
further,  the  temperature  coefficient  is  relatively  small. 
The  ordinary  chemically  pure  precipitated  material 
consists  of  a  number  of  physical  modifications.  A 
physically  pure  a-silver  iodide  of  df  5 ‘68  is  produced 
by  heating  at  90 — 140°  with  a  concentrated  solution 
of  calcium  chloride  or  by  melting  and  cooling  to  the 
ordinary  temperature.  The  transition  temperature  of 
the  a  p  change  at  1  atm.  pressure  is  145*80° ; 
d]43'8  for  the  a  modification  is  5*6Ss,  and  for  the  g, 
6*0QO,  whilst  the  volume  change  of  the  transition 
a — '5=  0*00945  cm,3/g.  H.  F.  Gillbe. 

Vapour  pressures  and  chemical  constants  of 
silver,  gold,  copper,  lead,  gallium,  and  tin,  P. 
Hahtjeck  (2.  physikal.  Chem.,  1928,  134,  1- — 20). — 
The  vapour  pressures  of  these  metals  have  been 
measured  at  temperatures  near  1000°  and  above 
over  a  pressure  range  of  10"1  to  10“2  mm.  Execx>t 
in  the  case  of  lead,  where  a  boiling  method  was  used, 
the  method  of  Knudsen  has  been  employed.  The 
results  of  other  workers  are  discussed.  The  chemical 
constants  can  be  represented  by  the  equation  jP— 
— 1-59+ log  Mrs+k,  where  k  has  the  value  ±0-39± 
0*36  for  lead,  O*65±0*40  for  silver,  —0*10 ±040  for 
copper,  +0*56±U*40  for  gold,  and  +0*50  or  —0*20 
for  carbon.  The  deviations  from  the  theoretical 
values  are  all  £>ositive  and  approximate  to  0*3  unit. 
A  Trouton  constant  of  22*5  is  obtained  for  the  metals 
of  high  b.  p.  Langmuir’s  method  for  the  measure¬ 
ment  of  small  vapour  pressures  is  discussed,  and 
certain  of  the  data  (A.,  1927,  927)  are  considered  to 
be  erroneous.  L.  S.  Theobald, 

Vapour  pressure  and  chemical  constant  of 
chlorine.  P,  Harteck  {Z.  physikal.  Chem,,  1928, 
134,  21— 25).— An  apparatus  for  the  determination 
of  the  saturation  pressure  of  chlorine  between  pressures 
of  2*6  and  634  mm.  (162*7 — 245*2°  Abs.)  is  described. 
Extrapolation  gives  for  the  b.  p.  at  760  mm.  the 
value  — 33*95°±0*10,  and  the  intersection  of  the 
sublimation  and  vapour-pressure  curves  gives  for  the 
triple  point  the  value  —100 *5° ±0*30  at  a  pressure 
of  9*8  ram.  The  data  agree  well  with  those  of 
previous  workers.  The  chemical  constant  of  diatomic 
chlorine  m  1  *67n±0*7  or  —0*12. 

L.  S.  Theobald. 


Density  of  molten  metals  and  alloys,  Y. 
Ma tsuyama  (Bull.  Inst.  Phys,  Chem,  Res.,  Japan, 
1928,  7,  1054 — 1077). — The  densities  of  tin,  cadmium, 
bismuth,  lead,  zme,  the  binary  alloys  Sn-Cd,  Sn-Bi, 
Bi-Pb,  Zn-Sn,  Bi-Cd,  Cd~Pb,  Cd-Zn,  and  the  ternary 
alloys  Sn-Bi-Cd,  Bi-Cd-Pb,  Snr-Bi-Pb,  Sn-Cd+Pb, 
Sn-Cd-Zn,  Cd-Pb-Zn  were  determined  at  different 
temperatures.  It  was  shown  that  the  expansion 
coefficient  of  a  molten  metal  decreased  slightly  with 
temperature,  and  the  density  of  a  metal  at  its  m.  p« 
obtained  from  this  coefficient  was  In  satisfactory 
agreement  with  the  value  obtained  by  extrapolating 
the  density- temperature  curve. 

In  the  case  of  alloys  it  was  found  that  the  atomic 
volume  of  a  mixture  was  greater  than  the  mean  of 
the  atomic  volumes  of  the  components  by  not  more 
than  1%,  The  maximum  deviation  did  not  occur 
in  mixtures  containing  equal  molar  amounts  of  each 
component,  but  in  mixtures  containing  less  of  the 
component  of  smaller  density.  The  equation  of  van 
Laar  and  Lorenz  for  the  heat  of  mixing  may  hold 
for  the  alloys  Sn-Cd,  Pb-Cd,  Sn-Zn,  Cd-Zn, 

F.  S.  Hawkins, 

Density  of  boric  oxide  glass  and  atomic 
weight  of  boron,  A.  Cousen  and  W,  E.  S,  Turner 
(J.C.S,,  1928,  2654— 2657).— The  density  of  boric 
oxide  glass  prepared  by  fusing  boric  acid  at  1400° 
and  annealing  the  product  thoroughly  has  been 
determined  both  by  the  specific  gravity  bottle  and 
the  flotation  method;  over  the  temperature  range 
18°  to  25°  d=  1*844,  Inadequate  annealing  or 
fusion  of  the  boric  acid  at  too  low  a  temperature  is 
shown  to  give  a  glass  with  a  lower  density;  this 
explains  the  low  value  obtained  by  Briscoe,  Robin¬ 
son,  and  Stephenson  (A.,  1926,  219).  As  the  vari¬ 
ations  obtained  by  these  authors  in  the  density 
results  of  boric  oxide  glass  from  six  different  terrestrial 
sources  can  readily  be  ascribed  to  varying  degrees  of 
strain,  it  is  not  justifiable  to  use  them  as  evidence 
of  variation  in  the  atomic  weight  of  boron. 

».  N,  Kerr. 

Crystallisation  of  mesomorphic  substances  in 
the  magnetic  field.  Obtaining  a  solid  with 
oriented  molecules,  G,  Foex  (Compt.  rend.,  1928, 
187,  822 — 823). — The  molecular  orientation  of  the 
solid  prepared  by  almost  completely  melting  p-azoxy- 
a nisoleph enetole  in  a  magnetic  field  and  allowing  it  to 
cool  has  been  shown  by  the  author's  method  (A., 
1925,  ii,  755)  to  be  the  same  as  that  of  the  oriented 
nematic  phase  produced  as  a  result  of  fusion.  Crystall¬ 
isation  of  the  smectic  phase  of  ethyl  p - az oxy benz oa t e 
in  a  magnetic  field  also  gives  an  anisotropic  solid, 
but  the  diamagnetism  is  stronger  in  the  direction 
of  the  orienting  field  than  perpendicular  to  it. 

J,  Grant. 

Molecular  state  of  liquids.  W.  Kistiakovski 
(Z.  physikal.  Chem.,  1928,  137,  383 — 392). — 
Liquids  are  classified  in  seven  groups :  (1)  Non- 

associated,  (2)  slightly  associated,  (3)  moderately 
associated,  (4)  strongly  associated  but  yielding  normal 
vapours,  (5)  strongly  associated  and  yielding  associ¬ 
ated  vapours,  (6)  electrolytes,  (7)  those  exhibiting 
metallic  conductivity.  Modern  conceptions  of  mole¬ 
cular  structure  have  been  applied  to  the  problem  of 
the  physical  state  of  liquids,  assuming  the  com- 
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pletioii  of  an  eight -electron  shell  to  be  a  hindrance  to 
association  as  it  is  to  chemical  reactivity.  The  ease 
of  association  of  the  elements  is  periodic,  conforming 
to  the  long  periods  of  the  Mendeleev  system.  Mole¬ 
cular  association  in  liquids  is  frequently  caused  by 
the  hydrogen  atom,  but  only  to  a  considerable  extent 
if  the  hydrogen  is  combined  with  oxygen  or  nitrogen. 
The  whole  problem  of  the  association  of  liquids  is 
closely  related  to  the  deformation  of  the  electron 
shells,  H.  R  Gillbe. 

Quantum  theory  of  the  specific  heat  of  hydro¬ 
gen  chloride,  E,  Hutchisson  (Physical  Rev,, 

1927,  [ii],  29,  360 — 361). — The  specific  heat  of  hydro¬ 
chloric  acid  at  various  temperatures  lias  been  recom¬ 
puted  using  new  quantum  theory  a  priori  prob¬ 
abilities.  The  curve  rises  to  a  maximum  above  the 
classical  value  at  about  12°  Abs.  A.  A,  Eldridge, 

Dilatometric  measurements  of  the  expansion 
with  heat  of  crystalline  salts.  W.  Klemm,  W. 
Tilk,  and  S.  vox  Mullenheim  (Z.  anorg.  Chem., 
1928, 176, 1 — 22). — Dilatometric  determinations  have 
been  made  of  the  coefficients  of  expansion  of  a  large 
number  of  inorganic  salts  and  of  some  organic  com¬ 
pounds,  and  in  certain  cases  density  measurements 
have  been  made.  H.  R  Gillbe. 

Oxides  of  ruthenium  and  osmium.  R  Krauss 
and  G.  Schrader  (Z.  anorg.  Chain,  1928,  176,  385 — 
397). — Densities  of  the  dioxides  and  tetroxides  of 
ruthenium  and  osmium  have  been  determined  and 
the  atomic  volume  of  oxygen  at  0°  Abs.  has  been 
calculated  to  be  about  10*7.  According  to  the  work 
of  other  investigators,  crystallised  specimens  of  the 
dioxides  may  be  obtained  in  which  the  atomic  volume 
of  oxygen  is  only  half  this  value.  The  possibility 
of  the  existence  of  two  modifications  of  0s02  and 
HuOo  is  discussed.  M.  S.  Burr. 

Volume  chemistry.  IV.  Mixed  oxygen  com¬ 
pounds.  I.  Carboxyl  group.  R  Wratschico 
(Pharm.  Presso,  1928,  33,  124—126,  138—139,  160; 
Chem.  Zentr.,  1028,  i,  2897). 

Change  in  elastic  properties  on  replacing  the 
potassium  atom  of  sodium  potassium  tartrate 
by  ammonium.  W.  Man  dell  (Proc.  Boy.  Soe,, 

1928,  A,  121,  122—130  ;  cf.  fil'd.,  1927,  A,  116,  623). 
—The  nine  elastic  moduli  and  nine  elastic  constants 
of  crystals  of  sodium  ammonium  tartrate,  prepared 
by  very  slow  cooling  from  28°  of  a  concentrated 
solution  of  the  salt,  have  been  determined  by  the 
method  previously  used  for  sodium  potassium  tartrate 
(he.  ciL).  In  the  bending  and  twisting  experiments, 
the  results  with  the  ammonium  salt  were  much  more 
satisfactory  than  those  with  the  potassium  salt,  the 
deflexions  acquiring  their  maximum  values  almost 
immediately  except  for  the  stretching  experiment  in 
the  direction  of  the  a  axis.  The  ammonium  salt, 
both  for  the  twisting  and  stretching  experiments,  is 
less  elastic  than  the  potassium  salt,  and  the  deform¬ 
ation  magnitudes  are  increased  fairly  uniformly  with 
the  former  salt.  There  is  a  considerable  amount  of 
similarity  between  the  elastic  curves  of  the  two  salts, 
which,  however,  show  some  small  differences,  especi¬ 
ally  in  the  directions  where  tensions  or  pressures 
give  a  maximum  piezoelectric*  response.  The  general 


results  agree  with  what  is  to  be  expected  from  the 
fact  that  the  salts  are  isomorphous,  but  it  is  con¬ 
sidered  remarkable  that  the  simple  chemical  change 
made  in  so  complex  a  molecule  should  diminish  the 
elastic  properties  in  all  directions  of  the  crystal.  A 
comparison  of  the  clastic  properties  of  isomorphous 
crystals  which  have  already  been  determined  indicates 
that,  in  a  salt  of  simple  constitution,  individual  atomic 
forces  exert  a  marked  influence  on  the  elasticity  in 
certain  directions,  whilst  in  more  complex  substances 
the  individual  effects  are  more  or  less  marked  by  the 
large  number  of  other  forces  in  the  molecule. 

L.  L.  Bircumshaw. 

Determination  of  cohesion  temperatures  [of 
powders].  G.  Tammanx  and  A.  Swqrykin  (Z. 
anorg.  Chem.,  1928, 176,  46— 48).— The  temperatures 
at  which  various  powdered  salts,  oxides,  and  silicates 
commence  to  cohere  have  been  determined  by  observ¬ 
ing  the  effect  of  allowing  air  to  impinge  on  the  sub¬ 
stance.  The  quantity  T£/Tff  where  Tg  is  the  cohesion 
temperature  and  Tf  the  m.  p.,  is  for  the  oxides  and 
salts  about  0*52,  and  for  the  silicates  about  0*88. 

EL  R  Gillbe. 

Fused  salts.  III.  W.  Herz  (Z.  Elektrochem., 
1928,  34,  682 — 684). — The  capillary  constants  of 
the  fused  alkali  halides  at  the  in.  p.  and  h.  p,  have 
been  calculated  from  the  equation  «2=2y/</,  using 
the  data  of  Jaeger  (A.,  1918,  ii,  33).  Except  in  the 
case  of  caesium  chloride,  the  values  obtained  obey 
the  law  of  corresponding  states,  the  ratio  a/jaj* 
(where  ae2  is  the  capillary  constant  at  the  m.  p,, 
and  a  2  that  at  the  b,  p.)  having  the  approximate 
value  1*63.  The  formula  connecting  capillary  con¬ 
stant  with  mol.  wt.  given  by  Walden.  Mae2/Tc — C 
(cf.  A.,  1909,  ii,  119,  122),  and  Kistiakowsky, 
Ma9~l*F9—C  (A.,  1906,  ii,  655),  are  calculated 

for  the  fused  salts,  and  the  molecular  state  of  the 
substances  under  investigation  is  discussed  in  the  light 
of  the  results  obtained.  Walden’s  ratio  is  found  to 
increase  with  increasing  atomic  weight  of  anion  or 
cation,  Le.,  the  lighter  ion  lias  the  greater  tendency 
towards  association.  L.  L.  Bircumshaw. 

Viscosity  of  gases  and  vapours.  II,  Mercury, 
cadmium,  and  zinc,  H.  Beaune,  R.  Basch,  and 
W.  Wextzel  (Z,  physikal.  Chem.,  1928,  137,  447— 
457). — The  viscosities  of  vaporised  mercury,  zinc, 
and  cadmium  relative  to  that  of  air  have  been 
measured  by  the  rotating  disc  method  at  tem¬ 
peratures  between  214°  and  677°,  and  at  pressures 
between  16  and  244  mm.  The  values  of  Suther¬ 
land’s  constant  derived  from  these  measurements 
are,  respectively,  942  for  mercury  between  217°  and 
007°,  1053  for  cadmium  between  517°  and  627°,  and 
876  for  zinc  between  607°  and  677°.  Using  these 
values  in  Sutherland’s  equations  the  experimental 
viscosities  agree  with  the  calculated  to  within  1%. 
Over  the  respective  temperature  ranges,  the  thermal 
conductivities,  calculated  from  the  viscosities,  are, 
for  mercury  from  1  *678  X  1<R*  to  2*305  Xl0~3,  for 
cadmium  3*96  x  10~3  to  5-197  X  10“5,  and  for  zinc 
7*158  X  10~5  to  9-275  X 10"5-  The  calculated  diameters 
of  the  atoms  for  mercury,  cadmium,  and  zinc  are, 
respectively,  2*53  x  10~s  cm.,  2*46 xl0~8  cm,,  and 
2-33x10' _a  cm.  These  values,  like  that  for  argon, 
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are  0*8  times  those  derived  from  X-ray  measure¬ 
ments.  These  results  are  discussed  from  the  point 
of  view  of  Debye’s  theory  of  molecular  forces. 

F,  G.  Tryhorn. 

Influence  of  molecular  attraction  forces  on  the 
viscosity  and  heat  conductivity  of  peas  mixtures. 

H.  Schmick  (Physikal,  Z„  1928,  29,  633—640).— 

Earlier  work  (cf.  A.,  1928,  1180)  is  described  together 
with  additional  experiments  on  viscosity.  Hetero- 
polar  compounds  cause  deviations  from  the  simple 
mixture  law  for  both  viscosity  and  thermal  con¬ 
ductivity.  E.  A.  Morton. 

Jaeger’s  method  as  applied  to  the  determin¬ 
ation  of  the  surface  tension  of  mercury.  R.  C. 
Brown  (Phil  Mag.,  1928,  [vii],  6,  1044—1055).— 
Using  Jaeger’s  bubble  method  with  nitrogen  as  the 
gas,  the  surface  tension  of  mercury  was  found  to  be 
472  and  477  dynes /cm.  for  glass  and  platinum  jets, 
respectively,  at  18°  (cf.  Bircumshaw,  A.,  1928,  1084). 

W.  E.  Downey. 

Internal  friction  of  some  gases  and  vapours. 

I.  Air  and  bromine.  H.  Braune,  R.  Basch,  and 
W.  Wentzel  (Z.  physikal.  Chem.,  1928,  137,  176 — 
192). — A  quartz  apparatus  is  described  containing 
a  disc  of  36  mm,  diameter  suspended  by  a  quartz 
fibre  between  two  fixed  discs  of  46  mm.  diameter. 
Measurement  of  the  logarithmic  decrement  of  the 
rotational  vibration  of  the  movable  plates  when 
the  apparatus  is  filled  with  gas  at  a  given  tem¬ 
perature  and  pressure  has  been  employed  to  determine 
the  internal  friction  of  the  gas.  Results  have  been 
obtained  for  air  and  for  bromine  vapour  over  a  wide 
range  of  temperature  and  pressure,  and  are  compared 
with  those  obtained  by  other  observers. 

H*  F.  Gillbe. 

Aluminium-calcium  alloys.  G.  Bozza  and  C. 
Sonnxno  (Giom.  Chim.  Ind.  Appl,  1928,  10,  443 — 
449),— Alloys  containing  up  to  about  5%  of  calcium 
have  been  examined.  Donski’s  equilibrium  diagram 
(A.,  1908,  ii,  278)  requires  slight  modification  in  the 
liquidus  curve  between  the  m.  p.  of  aluminium  and 
the  first  eutectic  point.  The  differences  between 
Donski’s  and  Arndt’s  results  (cf.  B.,  1905,  676)  for 
the  alloys  corresponding  with  the  region  of  partial 
miscibility  in  the  liquid  state  are  explained.  The 
electrical  conductivity  and  the  density  of  the  alloys 
diminish  linearly  with  increasing  calcium  content. 
The  hardness  varies  little,  and  the  brittleness  becomes 
very  marked  as  soon  as  a  small  proportion  of  calcium 
is  present.  The  tensile  strength  is  somewhat  lower 
than  that  of  pure  aluminium.  The  conditions 
of  casting  influence  the  properties  of  the  alloys 
appreciably,  but  their  industrial  application  scarcely 
seems  feasible.  T.  H.  Pope. 

Electrical  resistance  of  some  silver  alloys. 
W.  Schmidt  (Z.  Metallic,  1928,  20,  406— 402).— The 
slope  of  the  curves  which  are  obtained  by  plotting  the 
increase  of  resistance  against  the  atomic  composition 
of  solid  silver  alloys  increases  with  the  nature  of  the 
alloying  element  in  the  order  :  cadmium,  magnesium, 
zinc,  manganese,  aluminium,  tin,  antimony. 

A.  R.  Powell. 

Mixed  crystals  and  alloys.  L.  Vegard  and 
H,  Dale  (Z.  Ttriat.,  1928,  67,  148—162;  Chora. 


Zentr.,  1928,  i,  2573).— The  systems  lead-  nitrate- 
barium  nitrate  and  copper-nickel,  but  not  copper- 
cobalt,  exhibit  complete  miscibility.  The  lattico 
dimensions  show  that  the  additivity  law  holds.  The 
copper  lattice  can  accommodate  up  to  13%  Co  and 
the  cobalt  lattice  up  to  8%  of  copper.  The  cubic 
form  of  the  cobalt  lattice  is  stabilised  by  traces  of 
copper.  Rapidly  cooled  copper-gold  alloys  were  in 
accord  with  the  additivity  law.  No  mixed  crystals 
were  observed  in  the  system  sodium  bromide- 
ammonium  bromide.  A.  A.  Eldridge, 

Application  of  the  Fourier  functions  to  dif¬ 
fusion.  E.  L.  Lederer  (Kolloid-Z.,  1928,  48,  169 — 
173). — Application  of  the  Fourier  functions  has  led 
to  diffusion  coefficients  for  sodium  chloride  and 
sucrose.  The  values  are  in  good  agreement  (although 
somewhat  higher  throughout)  with  those  in  the 
Stefan-Kawalki  tables.  E.  S.  Hedges. 

Optical  striation.  F.  Emioh  (Monatsh.,  1928, 
50,  269- — 283). — An  improved  apparatus  is  described 
for  microscopical  observation  of  the  optical  striation 
which  occurs  when  a  stream  of  one  liquid  flows 
through  a  jet  into  a  second  of  different  refractive 
index.  The  striation  phenomena  are  classified  as 
positive  or  negative  according  as  the  entering  liquid 
is  more  or  less  refractive,  and  as  rising  or  falling 
according  as  it  is  lighter  or  heavier  than  the  second 
liquid.  The  method  is  sensitive  to  a  difference  of 
about  0*6001  in  refractive  index,  and  quantitative 
measurements  of  the  intensity  of  striation  may  be 
made.  The  method  is  applicable  to  testing  the 
purity  of  liquids.  R.  K.  Callow. 

Determination  of  the  solubility  curves  of  mixed 
crystals  at  low  concentrations  and  the  segreg¬ 
ation  of  the  foreign  substance  on  heating.  G. 
Tammann  and  A.  Heinzel  (Z.  anorg.  Chem.,  1928, 
176,  147 — 151). — The  solubility  of  a  metal  which  is 
but  sparingly  soluble  in  another  may  be  determined 
by  microscopical  examination  of  the  residual  film 
left  after  dissolving  a  rolled  sheet  of  the  metal  in 
50%  ammonium  nitrate  solution.  By  this  method 
the  solubility  of  lead  in  cadmium,  at  270°  has  been 
shown  to  be  greater  than  0*1%  and  that  of  copper 
to  be  between  0*05  and  0*1%.  The  changes  in  the 
appearance  of  the  film  after  the  metal  has  been 
heated  above  the  eutectic  temperature  are  described. 

H.  F.  Gillbe. 

Invasion  and  solvation  of  gases  in  water. 
G.  M.  Schwab  and  E.  Berninger  (Z.  physikal. 
Chem.,  1928,  138,  55 — 74).— A  method  is  described 
for  measuring  at  10°  intervals  between  20°  and  80° 
the  solubility  and  “  invasion  coefficients  ”  in  water 
of  oxygen,  hydrogen,  nitrous  oxide,  carbon  dioxide, 
ethylene,  and  acetylene.  With  rising  temperature, 
the  solubilities  of  carbon  dioxide  and  acetylene  pass 
through  minimum  values,  that  of  nitrous  oxide  falls 
abruptly,  and  that  of  ethylene  is  little  influenced. 
The  invasion  coefficients  of  these  gases,  calculated 
from  the  solubility  measurements,  are  approximately 
of  the  same  magnitude  but  possess  different  tem¬ 
perature  coefficients  which  are  attributed  to  differ¬ 
ences  hi  the  water  layers  round  the  gas  molecules. 
Comparison  of  the  hydration  values  for  2CF  and  60° 
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shows  that,  relative  to  other  gases,  carbon  dioxide 
and  acetylene,  which  alone  pass  through  a  minimum 
solubility  with  rise  of  temperature,  have  abnormal 
positive  temperature  coefficients  for  the  hydration 
number.  Taking  into  account  the  influence  of  the 
viscosity  of  water,  it  is  found  that  the  temperature 
coefficients  of  the  hydration  number  of  all  gases 
investigated  are  positive,  and  show  analogy  with  the 
temperature  coefficient  of  solubility  at  higher  tem¬ 
peratures  at  which  the  effect  of  the  dynamic  allotropy 
of  water  disappears.  F.  6.  Tryhorn, 

Solubilities  of  some  inorganic  fluorides  in 
water  at  25°.  R.  H.  Carter  (Ind.  Eng.  Chem., 
1928,  20,  1195). — The  solubilities  of  various  fluorides 
and  the  values  of  these  saturated  solutions  have 
been  determined.  The  solubilities  (g./lOQ  c.e.)  range 
from  sodium  fluoride  4-054  to  calcium  fluoride  0-004. 

C.  Irwin. 

Crystallisation  at  the  surface  of  fused  masses. 
A.  Schttbntrov  and  G.  Lammleen  (Z.  Krisfc.,  1928, 
67,  329—338;  Chem.  Zentr.,  1928,  i,  3027—3028). 
— On  seeding  supercooled  fused  phenyl  salicylate  the 
spherolites  separate,  and  on  continued  rotation  move 
radially  from  the  point  of  seeding.  An  explanation 
is  offered.  A.  A.  Eldridge. 

Influence  of  foreign  substances  in  solution 
on  the  growth  of  crystals.  L.  Khmelbwskaja 
(Naehr.  Don.  Staatsuniv.  Rastow,  1925,  5,  4  pp. ; 
Chem.  Zentr.,  1928,  i,  2770), — A  discussion  of  the 
fact  that  in  presence  of  borax,  alum  solutions  yield 
a  precipitate  of  basic  aluminium  sulphate  and  alumin¬ 
ium  hydroxide,  and  of  the  appearance  of  different 
forms  of  crystals.  A.  A.  Eldridge. 

Adsorption  of  vapour  on  a  quartz  or  glass 
wall.  A.  Smits  (J.C.S.,  1928,  2952 — 2954;  cf. 
McHaffie  and  Lenher,  A.,  1925,  11,  854;  Len- 
lier,  A.,  1926,  898;  1927,  198;  Frazer  and  others, 
A.,  1927,  722). — By  extrapolation  of  the  vapour- 
pressure  data  of  the  author  and  Purcell  it  is  shown 
that  at  379°  and  480  mm.  pressure  ammonium 
bromide  is  adsorbed  by  glass  to  an  extent  which 
corresponds  with  the  formation  of  a  layer  300  mole¬ 
cules  thick.  This  result  is  similar  to  that  obtained 
by  Rinse  (A.,  1928,  829)  for  mercuric  iodide  on  glass 
and  by  Smith  {ibid.,  1087)  for  water  on  platinum 
surfaces.  F.  J.  Wilkins. 

Helium.  Ill,  Behaviour  of  helium  towards 
glass  and  palladium,  and  the  question  of  helium 
compounds.  F.  Paneth  and  K.  Peters  (Z. 
physikal,  Chem.,  1928,  B,  1,  253—269;  cf.  A.,  1928, 
1341). — Glass  is  appreciably  permeable  to  helium  at 
the  ordinary  temperature ;  at  0-5  atm.  pressure 
about  IG'11  c.e./cm.2/hr.  passes  through  glass  of 
thickness  0-5  mm.  At  a  higher  temperature,  the 
rate  is  considerably  higher,  and  since  the  rate  of 
diffusion  of  neon  is  under  the  same  conditions  ex¬ 
tremely  small,  neon-free  helium  may  be  obtained 
with  little  difficulty.  Since,  on  the  other  hand, 
palladium  is  almost  completely  impermeable  to 
helium  at  all  temperatures,  hydrogen  and  helium  may 
be  separated  with  ease.  Unsuccessful  attempts  to 
prepare  helium  compounds  are  described. 

H,  F.  Gillre. 


Heat  of  adsorption  of  oxygen  on  charcoal. 
III.  I).  MgKje  (J.O.S.,  1928,  2870—2889;  cf.  A., 

1927,  1134). — The  heat  of  adsorption  of  small  quanti¬ 
ties  of  oxygen  on  charcoal  has  been  measured  at 
temperatures  up  to  200°.  After  the  adsorption  the 
pressure  of  the  gas  is  so  low  that  the  apparatus 
serves  as  a  vacuum  calorimeter.  A  few  measure¬ 
ments  were  also  made  of  the  adsorption  of  oxygen 
and  nitrogen  and  their  mixtures  on  charcoal.  Pure 
oxygen  or  nitrogen  adsorbed  on  charcoal  cannot  be 
removed  by  pumping  out  at  the  temperature  of 
adsorption.  When  mixtures  of  oxygen  and  nitrogen 
are  admitted  either  to  a  clean  charcoal  surface  or  to 
one  containing  adsorbed  oxygen  or  nitrogen  a  portion 
of  the  gas  can  be  desorbed  by  evacuation.  No  gas, 
however,  can  be  pumped  off  when  nitrogen  is  adsorbed 
on  a  surface  already  containing  adsorbed  oxygen. 
In  agreement  with  the  results  of  Saussure  (Ann. 
Physik,  1814,  47,  113)  it  is  found  that  the  amount 
of  gas  adsorbed  from  a  mixture  of  oxygen  and  nitrogen 
is  greater  than  is  to  be  expected  from  what  is  known 
of  the  separate  adsorptions  of  these  gases. 

F.  J.  Wilkins. 

Electro-capillary  phenomena.  HA  Bole  of 
physical  factors.  W.  Arciszewskf,  E.  Czarneoki, 
W.  Kopaczewski,  and  W.  Sznxiewicz  {Protoplasma, 

1928,  3,  345—356;  Chem.  Zentr.,  1928,  i,  2360— 
2307). — A  study  of  the  influence  of  concentration, 
dialysis,  viscosity,  surface  tension,  and  age  of  solutions 
of  various  colloidal  substances  (dyes  etc.)  on  the 
electrocapillary  penetration  in  filter-paper. 

A.  A.  Eldridge. 

Gelatin  and  copper  sulphate  solutions.  M. 
Chanoz  (Coinpt,  rend.  Soc.  Biol.,  1928,  98,  695 — 
697 ;  Cliem.  Zentr.,  1928,  i,  3078;  cf.  A.,  1928, 
1271). — With  a  gelatin  diaphragm  copper  sulphate 
solution  behaves  as  with  an  animal  membrane.  The 
electrolytic  behaviour  was  studied.  Gelatin  is  coloured 
blue  by  O’OOlA-copper  sulphate  solution,  but  on 
addition  of  acid  the  colour  is  discharged,  or  a  faint 
pink  colour  is  jiroduced.  A.  A.  Eldridge. 

Simple  micro-electrodialysis  apparatus.  E. 
Baer  (Kollold-Z.,  1928,  46,  176— 178).— A  micro- 
electrodialysis  apparatus  is  described,  which  can  be 
made  mainly  from  pieces  of  glass  tubing  in  the 
laboratory  at  a  trifling  cost.  Directions  are  given 
for  the  preparation  of  a  chromate-gelatin  anode  and 
a  parchment  cathode.  The  former  is  made  by 
immersing  crepe-georgette  in  a  freshly -prepared 
potassium  chromate-gelatin  mixture,  washing  out 
the  excess  of  potassium  dichromate  with  water,  and 
removing  the  last  traces  by  electrodialysis.  The 
electrodes  consist  of  platinum  wire  in  the  form  of  a 
flat  spiral,  but  the  cathode  may  be  made  of  silver 
wire  or  silvered  brass  wire.  E.  S.  Hedges. 

Rotatory  dispersion  of  solutions  of  nicotine 
in  the  ultra-violet,  (Mme.)  Milward -Liqxjier 
and  R.  Descamps  (Bull.  Soc.  chim.  Belg.,  1028,  37, 
345 — 350;  cf.  A.,  1927,  827). — The  specific  rotations 
of  aqueous  solutions  of  nicotine  (0*1  g.-mol. /litre) 
containing  increasing  quantities  of  hydrochloric  acid 
have  been  measured  for  wave-lengths  between  5780 
and  2967  A.,  in  continuation  of  previous  measure¬ 
ments  made  in  the  visible  region.  Aqueous  solutions 
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of  nicotine  containing  hydrochloric  acid  up  to  the 
amount  necessary  for  the  complete  neutralisation  of 
one  of  the  basic  groups  behave  as  mixtures  of  two 
optically  active  constituents  having  different  dis¬ 
persions.  These  are  the  undissociated  molecule  of 
the  hydrochloride  and  the  nicotine  cation. 

0.  J.  Walker, 

Specific  beats  of  magnesium  sulphate  solu¬ 
tions  of  various  concentrations  between  16°  and 
100°,  F.  Sirowy  (Mitt.  Kali-Forschungs-Anst., 
1922,  2,  133—141 ;  Chem.  Zentr.,  192S,  if  2701). 

Thermochemistry  and  refractometry  of  strong 
electrolytes.  E.  Lange  (Physikal.  Z.,  1928,  29, 
760 — 770). — Measurements  carried  out  with  a  differ¬ 
ential  calorimeter  accurate  to  I0"6  degree  0.  show 
that  the  heat  of  dilution  in  the  limiting  region  (e.g., 
<0*01  Jf -potassium  chloride  solutions)  is  positive  and 
varies  as  MK  in  accordance  with  the  requirements  of 
the  Debye-Hiiekel  theory.  Above  a  concentration 
of  0*01  ill,  deviations  from  the  simple  theory  are  to 
be  expected  and  do  in  fact  occur,  due  possibly  to 
residual  undissociated  molecules.  For  concentrations 
above  2Ni  the  molecular  refraction  of  strong  elec¬ 
trolytes  varies  with  the  concentration,  and  the  sign 
and  magnitude  of  the  variations  indicate  the  form¬ 
ation  of  ionic  aggregates  without  intermediate  mole¬ 
cules  of  water,  he.,  undissociated  molecules.  Whilst 
these  results  do  not  prove  the  existence  of  imdissoei- 
ated  molecules  of  strong  electrolytes,  a  series  of 
observations  on  heats  of  dilution,  molecular  refraction, 
and  on  the  absorption  spectra  of  nitrates  strongly 
indicate  incomplete  dissociation,  R.  A.  Morton. 

Application  of  the  Fourier  functions  to  sedi¬ 
mentation.  E.  L.  Lederer  (Kolloid-Z.,  1928,  46. 
173 — 1 70). — Calculations  have  been  made  of  the 
number  of  particles  of  colloid  at  various  heights  in 
a  sol  and  at  various  times  before  the  state  of  sedi¬ 
mentation  equilibrium  Is  reached.  The  results  agree 
well  with  the  data  obtained  by  Perrin  and  do  not 
support  the  arguments  of  Burton  and  Bishop  (Proe. 
Roy.  Soc.,  1922,  400,  414).  E.  S.  Hedges. 

Suspensions  of  kaolin.  R.  Debris  ay  and 
Astier  (Compt.  rend.,  1928,  187,  978—980), — -The 
rate  of  settlement  of  water-washed  kaolin,  purified 
by  sedimentation  and  suspended  in  water  or  in  a 
dilute  solution  of  hydrochloric  acid,  or  of  sodium, 
lithium,  or  potassium  hydroxide,  decreases  regularly 
with  an  increase  in  the  pu  value  of  the  solution . 
Phosphate  buffers  and  very  dilute  solutions  of  the 
alkaline-earth  bases  show  exceptional  behaviour. 

J.  Grant. 

Heterogeneity  of  colloidal  solutions  and  sedi¬ 
mentation  in  a  centrifugal  field.  T.  Svedberg 
(Nobel  Prize  Address,  14  pp.), — The  construction  of 
centrifuges  is  described.  Measurement  of  the  rate 
of  sedimentation  and  sedimentation  equilibrium  lead 
independently  to  values  of  the  raoL  wt.  of  substances. 

Chemical  Abstracts. 

Colloidal  gold  solution.  Preparation  of  gold 
solutions  and  their  titration  with  permanent 
hydrogen-ion  concentration  standards.  V, 
Christina  and  C.  S.  Green  (J.  Lab,  Clin,  Med., 
1928,  13,  678 — 681). — In  Zsigmondy's  method,  con¬ 
ductivity  water  and  a  larger  amount  of  alkali  are 


used.  Phenol-red  is  employed  as  indicator,  and  the 
2hi  determined  with  permanent  inorganic  standards. 
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Preparation  of  a  lead  sulphide  hydrosol  and 
its  combination  with  phosphate  ions.  J.  Brooks 
(J.  Physical  Chem.,  1928,  32,  1717— 1724).— A  lead 
sulphide  sol  has  been  prepared  from  a  solution  of 
lead  acetate  and  hydrogen  sulpiride  using  0*5%  of 
gelatin  as  a  protective  agent  with  the  subsequent 
addition  of  sodium  hydrogen  carbonate  to  neutralise 
the  acetic  acid  formed.  The  percentage  transform¬ 
ation  of  lead  salt  into  colloidal  sulphide  depends  on 
the  initial  concentration  of  the  former,  and  above  a 
certain  concentration  the  amount  of  colloid  formed 
decreases  abruptly.  The  results  are  similar  to  those 
obtained  with  lead  selenide  hydrosol  (A.,  1928,  704). 
The  rate  of  combination  of  the  lead  sulphide  particles 
with  phosphate  ions  at  15°,  25°,  and  37*5°  has  been 
measured.  It  is  slow  in  comparison  with  the  rate  of 
diffusion  of  phosphate  ions  to  the  surface  and  is 
independent  of  the  phosphate  concentration.  At 
15s,  the  rate  is  proportional  to  the  surface  of  un¬ 
changed  particle,  but  at  the  higher  temperatures 
aggregation  of  the  particles  causes  a  decrease  in 
reacting  surface  in  addition  to  the  decrease  due  to 
combination.  L.  S.  Theobald. 

Osmotic  pressure  of  egg-albumin.  J.  Mar- 
rack  and  L.  F.  Hewitt  (J.  Physiol.,  1928,  66,  Proc. 
Physiol.  Soc.,  v).— The  osmotic  pressure  of  isoelectric 
egg-albumin  has  been  measured  by  the  use  of  sodium 
chloride  solutions  buffered  with  sodium  acetate  and 
acetic  acid  as  external  fluid.  The  calculated  mol.  wt. 
is  43,000,  B.  A,  Eagles. 

Ultra-microscope  and  colloidal  solutions.  R. 
Zsigmondy  (Nobel  Prize  Address,  12  pp,).— A 
description  of  studies  on  gold  hydrosols  and  of 
observed  relations  between  electric  charge  and 
coagulation.  Chemical  Abstracts. 

Structure  of  colloidal  particles  and  com¬ 
position  of  sols  and  gels.  H.  Frbundlich  (Bcr., 
1928,  61,  [Bl  2219— 2233).— A  lecture.  H.  Wren. 

Constitution  of  micelles.  IV.  Colloidal 
oxides  of  iron  and  aluminium,  R,  Wintgen  and 
O.  ICijHN  (Z.  physikal.  Chem.,  1928,  138,  135—157; 
cf.  A.,  1924,  ii,  156,  534).' — Previous  studies  of  the 
dialysis,  ageing,  electrical  conductance,  migration, 
velocity,  and  ultra-filtration  of  ferric  hydroxide  and 
chromium  oxide  sols  have  been  extended  to  sols  of 
aluminium  oxide.  F.  G.  Tryhorn. 

Alumina  gels.  D.  G.  R.  Rgnnell  (Z.  anorg* 
Chem.,  1928, 176,  416—422). — The  adsorptive  power 
of  different  alumina  gels  for  dyes  is  independent  of 
differences  in  the  other  colloid-chemical  properties 
of  the  gels.  Acid  dyes  are  more  strongly  adsorbed 
than  basic.  Fractional  ultra -filtration  of  the  hydro- 
sols  produced  by  peptisation  with  hydrochloric  acid 
indicates  that  poly-disperse  systems  arc  formed. 
The  particle  size  diminishes  with  increasing  acid 
concentration.  Curves  are  given  showing  the  relation 
between  vapour  pressure  and  water  content  of  the 
gel  during  hydration  and  dehydration.  The  vapour 
pressures  of  the  dehydration  curve  are  lower  than 
those  of  the  hydration  curve*.  M.  S.  Burr. 
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Constitution  and  stable  ©nd-stato  of  hydrogels, 
A.  Simon  (Kolloid-Z..  1928,  46,  191 — 169}, — A 
critical  discussion  of  the  constitution  of  hydrogels, 
with  particular  reference  to  the  state  of  the  aqueous 
phase.  The  water  is  supposed  to  he  bound  partly 
osmotieally  and  partly  chemically,  an  equilibrium 
existing  between  the  two.  Attempts  to  separate 
the  two  forms  are  described.  15.  S.  Hedges. 

Theory  of  charge  alternation  of  colloidal 
particles.  A,  Euckex  (Z.  physikal,  Chem.,  1923, 
B3  1,  375— 378}.— Theoretical.  The  relation  of  the 
stability  of  a  colloidal  solution  to  the  electrolyte 
concentration  is  discussed  on  the  basis  of  Debye’s 
theory  of  electrolytes.  M.  S.  Bohr. 

Dielectric  constant  of  emulsions  of  water  and 
mercury  in  oil.  A.  Pikkaea  (Bull.  Acad.  Polonaise, 
1928,  A,  201— 222).— The  formula)  proposed  for  the 
dielectric  constant  of  a  mixture  express  the  latter 
as  an  additive  function  of  the  dielectric  constants  of 
the  constituents.  The  various  forms  of  this  function, 
in  particular  that  of  Lorenz  and  Loren  tz,  have  been 
tested  by  measurements  on  emulsions  of  water  and 
mercury  in  oil,  with  concentrations  of  the  disperse 
phase  between  0*0002  and  0*005.  The  dielectric 
constants  were  measured  by  the  resonance  method, 
sensitivity  being  increased  by  the  application  of  the 
cathodic  lamp.  The  values  obtained  for  the  emulsions 
are  much  greater  than  the  calculated  values,  and 
depend  to  a  greater  extent  on  the  concentration  and 
dielectric  constant  of  the  disperse  phase  than  is  pro¬ 
vided  for  by  the  formula.  They  also  increase  with 
the  degree  of  dispersion,  and  are  further  shown  to 
depend  on  the  diameter  of  the  particles  of  the  disperse 
phase,  of  which  the  formula  takes  no  account. 

N.  M,  Bltgii. 

Relation  between  the  dielectric  constant  of  an 
emulsion  of  mercury  in  vaseline  and  the  degree 
of  dispersion.  A.  Piekara  (Bull,  Acad.  Polonaise, 
1928,  A,  223—239 ;  cf.  preceding  abstract). — It  is 
suggested  that  the  divergence  between  the  experi¬ 
mental  and  calculated  values  of  the  dielectric  con¬ 
stant  of  emulsions  may  be  due  to  the  secondary 
influence  of  the  movements  of  droplets  constituting 
the  disperse  phase  and  to  surface  charges  on  the 
droplets.  This  was  tested  experimentally  by  measur¬ 
ing  the  dielectric  constant  of  emulsions  of  mercury  in 
vaseline  to  eliminate  such  movements.  No  appreci¬ 
able  effect  due  to  these  secondary  factors  could  be 
detected.  Evidence  was  obtained  for  a  negative 
effect  diminishing  the  dielectric  constant,  which  is 
attributable  to  the  directing  influence  of  the  charged 
particles  on  the  dipoles  of  the  liquid  phase ;  this 
appears  to  increase  with  the  concentration  and  dis¬ 
persion  and  thus  resembles  the  orienting  effect  found 
in  the  case  of  colloidal  solutions.  N,  M,  Bligh. 

Hofmeister  ionic  series  in  the  precipitation  of 
the  hydrophilic  colloids.  K.  Ando  (Nagoya  J. 
Med.  ScL,  1927,  2,  110— 123}—  In  the  precipitation 
of  the  hydrophilic  colloids  the  Hofmeister  series  is 
valid  except  with  the  buffer  salts.  Precipitation 
according  to  valency  occurs,  and  increases  with  the 
distance  of  thej)n  from  the  isoelectric  point.  At  the 
isoelectric  point  the  hydrophilic  colloids  have  a 
minimal  stability  towards  ethyl  alcohol.  On  both 


sides  of  the  point  the  sensitiveness  to  salts  increases 
a bruptly .  Chemical  Abstracts* 

'"-Potential  «vnd  the  lyotropic  series.  D.  R. 
Briggs  (J.  Physical  Chem.,  1928,  32,  1910—1992), 
— The  effect  of  ions  on  the  ^-potential  at  an  inert 
interface  of  cellulose  and  water  has  been  measured 
by  the  streaming-potential  method  recently  described 
(A.,  1928,  713).  The  ions  affect  the  ^-potential  hi 
the  order  of  their  mobilities,  which  are  thus  inverse 
measures  of  the  attraction  between  an  ion  and  its 
dispersion  medium*  The  ^-potential  arises  from  the 
relative  attractions  of  ions  for  the  phases  of  a  system 
in  which  the  ions  are  distributed.  The  effect  of  a 
salt  solution  on  the  ^-potential  is  n  function  of  all 
the  ions  present  in  a  system  to  which  the  interface 
is  accessible,  and  the  potential  varies  with  salt  con¬ 
centration  in  a  manner  similar  to  that  of  the  partial 
molal  free  energy,  the  equation  representing  the 
former  variation  being  In  certain  eases, 

the  change  in  ^-potential  with  ionic  concentration  is 
secondary  in  effect  to  other  free  surface  energy 
changes,  and  is  not,  i>er  $e>  the  determining  factor  in 
the  adsorption  phenomenon,  L.  S,  Theobald. 

Coagulation,  II.  Empirical  equation  for 
gelation  velocity,  K.  Hirota  (J,  Bioehem, 
Japan,  1928,  9,  103 — 115), — Measurements  have 

been  made  of  the  viscosity  of  sols  of  Merck’s  powdered 
gelatin  (2*5 — 5%)  by  the  use  of  a  viscosimeter  in 
which  the  fluid  travels  through  the  capillary  under 
a  constant  pressure.  Results  are  obtained  which 
are  in  harmony  with  the  equation  of  Shop  (A.,  1919, 
it,  498).  The  critical  concentration  of  gelatin  is 
3*8%  when  ao  and  the  rate  of  change  of  the 
constant  with  concentration,  which  is  linear  for 
higher  and  lower  concentrations,  increases  suddenly 
at  this  point.  The  viscosities  of  agar-agar  sols 
change  with  time  similarly  to  those  of  gelatin  sols, 
but  it  lias  not  been  found  possible  to  apply  the  above 
equation  in  this  case.  When  heated  for  some  time  at 
98°  both  gelatin  and  agar  sola  undergo  irreversible 
changes,  W.  O,  Kermack. 

Influence  of  lyopMle  colloids  on  the  stability 
and  electric  charge  of  lyophobe  sols,  W.  K bin¬ 
ders  and  W.  M.  Bendien  (Ree.  trav.  duni.,  1928, 
47,  977— 988),— In  acid  solutions  of  pn  value  lower 
than  that  of  the  isoelectric  solution  colloids  such  as 
gelatin,  casein,  and  sodium  lysalhuminnte,  which,  arc 
nitrogenous,  lyophile,  and  amphoteric  in  character, 
behave  as  salts  with  multivalent  cations  towards  gold 
sola.  From  observation  on  coagulation  and  eata- 
phorcsis  it  was  found  that  very  small  amounts  of 
these  colloids  discharge  and  coagulate  gold  sols. 
The  same  sols  are  charged  positively  amt  rendered 
stable  in  the  presence  of  larger  amounts  of  the  above 
colloids.  A  second  precipitation  zone  occurs  at 
higher  concentrations  in  circumstances  in  which  the 
reagent  is  incompletely  soluble  in  the  solution  of  the 
given  acidity  and,  in  being  precipitated,  carries  with 
it  the  gold  particles.  In  solutions  a  little  less  acid 
than  the  isoelectric  solution  and  in  which  the  gold 
paitieles  retain  their  negative  charges  for  all  con¬ 
centrations  of  the  added  colloid,  the  protective  action 
of  the  latter  becomes  predominant  and  the  sol  remains 
stable  in  spite  of  its  low  electrical  charge.  The  gold 
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number  of  these  colloids  is  markedly  dependent  on 
and  decreases  with  the  p&  value  of  the  solution. 
Noil-amphoteric,  nitrogen-free  colloids  such  as  dextrin, 
gum  arabic,  and  tannin  coagulate  gold  sols  in  both 
acid  and  alkaline  solutions,  but  are  unable  to  reverse 
the  sign  of  the  electric  charge  on  the  particles. 

F.  Q.  Tryhorn. 

Ion  antagonism  in  colloidal  models.  X.  Reg¬ 
ularities  in  ion  antagonism  in  the  coagulation 
of  hydrophilic  sulphur  sols.  II,  Influence  of 
anions  on  the  antagonism  of  cations  in  the 
coagulation  of  hydrophilic  sulphur  sols,  W.  A. 
Dortman  (Kolloid-Z.,  1928,  46,  186—198,  198— 
201). — I.  A  study  of  the  ion  antagonism  encountered 
In  biological  problems  has  been  made  in  a  simpler 
system  by  observing  the  effects  of  pahs  of  electrolytes 
on  hydrophilic  sulphur  sols.  The  strongest  antagon¬ 
istic  effects  were  observed  when  the  hydrogen  ion 
formed  one  of  the  pair,  and  the  lithium  ion  comes 
next  in  importance  in  this  respect.  No  antagonism 
was  observed  between  sodium  and  potassium  ions. 
In  general,  the  more  remote  the  two  ions  in  the  order 
of  coagulation  values  the  greater  is  the  antagonistic 
effect.  In  accordance  with  the  Schulze-Hardy  rule, 
the  degree  of  antagonism  increases  with  rising  valency 
of  the  ions  concerned,  but  quadrivalent  thorium  is 
a  notable  exception.  The  curves  showing  the  depend¬ 
ence  of  the  coagulation  values  of  magnesium  chloride, 
calcium  chloride,  and  sodium  chloride  on  the  amount 
of  hydrochloric  acid  previously  added  to  the  sol  pass 
through  a  maximum  at  an  abscissa!  value  correspond¬ 
ing  with  50%  of  the  coagulation  value  for  hydro¬ 
chloric  acid.  For  the  pair  hydrochloric  acid-alumin¬ 
ium  chloride,  the  maximum  is  displaced  to  the  right, 
but  in  this  case  antagonism  begins  later.  Dilution 
of  the  sol  reduces  the  coagulation  values  of  uni-  and 
multi-valent  cations  and  raises  the  corresponding 
values  of  bivalent  cations.  The  ion  antagonism  is 
less  marked  in  the  dilute  sols.  Reversal  of  charge  of 
the  sol  diminishes  the  degree  of  hydration;  cation 
antagonism  disappears,  and  no  corresponding  anion 
antagonism  is  observed.  The  factors  concerned  in 
determining  these  effects  are  considered  to  be  the 
charge  on  the  particles  and  the  degree  of  hydration. 

II.  The  effect  of  substituting  sulphuric  acid  for 
hydrochloric  acid  in  the  experiments  described  above 
is  to  increase  the  antagonistic  effect  of  the  cations. 
This  increase  was  observed  in  the  pairs  sulphuric 
acid  with  sodium  chloride,  magnesium  chloride,  or 
aluminium  chloride  and  was  particularly  noticeable 
in  the  pair  sulphuric  acid-thorium  nitrate.  The 
effect  is  shown  only  by  substitution  of  the  anion  of 
the  first  member  of  the  pairs,  a  slight  decrease  in 
degree  of  antagonism  being  observed  when  sulphate 
is  substituted  for  chloride  in  the  second  member  of 
the  pairs.  E.  S.  Hedges. 

Spectrophotometric  and  cataphoretic  experi¬ 
ments  on  the  adsorptive  power  of  gelatin  for 
methylene-blue  hydrochloride.  A.  Fodor  and 
K.  Mayer  (Kolloid-Z.,  1928,  46,  201— 207).*— The 
spectrophotometric  and  cataphoretic  methods  of 
measuring  the  adsorption  of  methylene- blue  hydro¬ 
chloride  developed  earlier  by  the  authors  {A.,  1926, 
1091)  have  been  applied  to  gelatin  as  adsorbent. 


Experiments  on  the  direction  of  migration  of  mixtures 
of  gelatin  and  methylene-blue  hydrochloride  in  an 
electric  field  with  addition  of  acid  or  alkali  show  that 
the  dye  migrates  in  the  same  direction  as  the  gelatin. 
With  a  solution  containing  1*6S%  of  gelatin  and 
0-002%  of  methylene-blue  hydrochloride,  both  con¬ 
stituents  migrate  together  to  the  cathode  at  plt  4*6 
and  in  more  strongly  acid  solutions,  whereas  at  plt 
4*9  and  above  migration  occurs  in  the  direction  of 
the  anode.  Gelatin  alone  behaves  in  a  precisely, 
similar  way,  but  it  was  established  that  methylene- 
blue  hydrochloride  alone  always  wanders  to  the 
cathode,  whatever  the  hydrogen- ion  concentration 
of  the  solution.  Experiments  were  also  carried  out 
on  the  velocity  of  diffusion  of  methylene-blue  hydro¬ 
chloride  into  gelatin  gels  containing  added  electrolytes. 
The  presence  of  neutral  salts  scarcely  alters  the  rate 
of  diffusion  from  that  ill  pure,  dialysed  gelatin,  but 
alkalis  and  alkaline  salts  diminish  the  velocity  and 
acids  and  acid  salts  increase  it.  The  formation  of 
rings  was  observed  in  the  diffusion  into  gels  con¬ 
taining  neutral  salts  and  alkalis,  but  not  in  the  gels 
containing  acids.  The  course  of  adsorption  was  also 
followed  by  the  spectrophotometric  method.  The 
amount  of  adsorption  depends  on  the  thickness  of 
the  gelatin  layer  and  it  is  inferred  that  there  is  no 
essential  difference  between  adsorption  by  gelatin 
and  by  animal  charcoal  (of.  Fodor  and  Sch onf eld, 
A.,  1922,  ii,  688).  E.  S.  Hedges. 

Influence  of  adsorbed  silver  and  bromide  ions 
on  light  absorption  by  silver  bromide  hydrosols. 
H.  Fromheez  (Z.  physikal.  Chem.,  1928,  B,  1,  324— 
345). — The  absorption  spectra  of  samples  of  silver 
bromide  hydrosols  of  approximately  equal  particle 
size  and  containing  adsorbed  silver  and  bromine  ions, 
respectively,  have  been  measured  in  an  apparatus 
previously  described  (cf.  ibid 301),  The  sol  con¬ 
taining  adsorbed  silver  ion,  in  contrast  to  bromine 
ion,  allows  increased  absorption  in  the  yellow  and 
green  due  to  a  shift  of  the  absorption  curve  150 — 
200  A.  towards  the  long-wave  region.  This  is  in 
agreement  with  earlier  observations  according  to 
which  the  general  photochemical  sensitivity  of  silver 
bromide,  free  from  any  binding  agent,  is  increased 
by  the  presence  of  adsorbed  silver  ion  and  its  spectral 
sensitivity  is  extended  to  longer  wave-lengths.  In 
order  to  equalise  the  particle  size  of  the  two  sols 
relative  measurements  of  the  degree  of  coagulation 
have  been  made  on  the  basis  of  the  light  scattering 
produced  by  the  particles.  By  measuring  the  rate 
of  coagulation  with  time  and  its  dependence  on  the 
excess  of  silver  or  bromine  ion  in  the  solution  the 
necessary  data  may  be  obtained.  M,  S,  Burr. 

Influence  of  adsorbed  ions  on  the  light  absorp¬ 
tion  and  photochemical  sensitivity  of  silver 
bromide-gelatin  emulsions.  H.  Fromherz  and 
G.  Karagtjhis  (Z.  physikal.  Chem.,  1928,  B,  1,  346 — 
361 ;  cf.  preceding  abstract). — Experiments  carried 
out  with  mirrors  covered  with  an  emulsion  of  silver 
bromide  in  gelatin  washed  with  solutions  of  various 
salts  have  shown  that  the  extinction  curves  for 
adsorbed  silver  or  bromine  ions  are  similar  to  those 
for  hydrosols.  The  extinction  coefficient  of  the 
emulsion  containing  silver  ion  in  comparison  with 
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that  containing  bromine  ion  is  increased  by  about 
17%  in  the  near  ultra-violet  and  blue,  and  by  about 
60 — 70%  in  the  yellow-red,  resulting  in  an  exten¬ 
sion  of  the  absorption  region  by  500  A.  towards  the 
longer- wave  region.  The  t ballons  ion  has  a  similar 
effect  to  the  silver  ion,  but  only  half  as  great.  Experi¬ 
ments  on  the  spectral  and  photochemical  sensitivity 
of  emulsions  with  different  adsorbed  ions  indicate 
that  the  hydroxyl,  sulphite,  and  thallous  ions  extend 
the  sensitivity  towards  the  red,  the  sulphate  and 
chlorate  ions  have  no  influence,  and  the  bromine  ion 
decreases  it.  The  extension  of  sensitivity  towards 
the  red  by  the  thallous  ion  amounts  to  700  A.  These 
results  are  in  agreement  with  corresponding  observ¬ 
ations  on  silver  bromide  sol  alone  and  with  absorption 
measurements.  5b  S,  Bran. 

Theory  of  the  solid-phase  rule.  A.  von 
Buzagh  (Kolloid-Z.,  1928,  46,  178— 185)— In  con¬ 
tinuation  of  previous  work  (A.,  1927,  310),  the 
relation  between  the  amounts  of  colloid  peptised 
and  the  amount  of  the  disperse  phase  present  in  the 
massive  state  is  discussed  and  the  conclusion  is 
readied  that  factors  other  than  adsorption  are  in¬ 
volved  in  the  so-called  solid-phase  rule.  Experi¬ 
ments  conducted  with  suspensions  of  animal  char¬ 
coal,  calcium  carbonate,  barium  sulphate,  zinc  oxide, 
red  lead,  and  mercuric  oxide  in  water  show  that  the 
solid-phase  rule  holds  in  such  coarsely  disperse 
systems  in  the  absence  of  an  additional  peptising 
agent.  The  same  effect  is  also  observed  in  the 
preparation  of  sols  (e.g*>  mastic)  by  the  method  of 
exchange  of  the  dispersion  medium.  The  relative 
amounts  of  dispersed  material  (or  degree  of  peptis- 
ation)  depends,  not  only  on  specific  adsorption,  but 
also  on  the  concentration  of  the  gel  suspension; 
these  factors  determine  whether  or  not  peptisation 
in  the  narrow  sense  takes  place.  It  is  probable  that 
the  variation  of  particle  size  of  the  suspension  with 
the  concentration  also  plays  a  part. 

E,  S.  Hedges. 

Effect  of  the  spatial  position  of  substituent 
groups  on  acidic  strength.  B.  Flukscheim 
(J.C.S.,  1928,  3039—3040). — A  claim  for  priority 
over  the  view’s  of  Hey  (A.,  1928,  1188). 

F.  J.  Wilkins. 

r  Ionisation  of  aromatic  nitro-compounds  in 
liquid  ammonia.  II.  W.  E.  Garner  and  H.  F. 
Gillbe  (J.C.S.,  1928,  2889—2904;  ct  A.,  1926,  ii, 
792},— The  velocity  of  ionisation  of  m-dinitro-com- 
pounds  in  liquid  ammonia  solution  obeys  a  first-order 
la%v,  even  in  eases  where  tho  ionisation  does  not 
proceed  to  completion.  Measurements  of  the  change 
in  conductivity  and  extinction  coefficients  of  these 
solutions  show'  that  at  high  dilution  the  ionic 
concentration  is  proportional  to  the  conductivity. 
It  is  suggested  that  the  ionisation  is  the  result  of 
tw'o  consecutive  reactions,  R(N02)2+2NH3— > 
I^(^02)2,2Nir3t^:R(N02)2“ “  +  (NH3)+*,  the  first  of 
which  governs  the  velocity  of  the  process  and  pro¬ 
ceeds  to  completion.  The  critical  increment  of  tho 
reaction  is  7250  g.-eaL  Vapour-pressure  measure¬ 
ments  give  no  indication  of  the  existence  of  molecular 
complexes  of  the  type  R(N0o)2,:rNHr 

F,  J,  Wilkins. 
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Hydrolysis  of  tin  chloride  and  the  chlorostann- 
ates.  L.  Smith  [with  A.  Peusson]  (Z.  anorg. 
Chem,,  1928,  176,  155 — ISO).— The  concentration  of 
chlorine  ions  and  hydrogen  ions  in  aqueous  stannic 
chloride  solutions  have  been  determined,  the  latter 
by  calorimetric,  potentiometric,  and  polarimetric 
methods.  Conductivity  and  f.-p.  determinations 
have  also  been  carried  out.  In  dilute  solution  the 
hydrogen  and  chlorine  ions  arc  present  in  equal  con¬ 
centrations,  but  for  solutions  of  greater  concentra¬ 
tions  than  0'lM  an  excess  of  chlorine  ions  is  present. 
For  old  solutions  the  f.  p.  and  conductivities  are  in 
good  agreement  with  the  values  calculated  on  the 
assumption  of  the  existence  of  univalent  positive  tin 
complexes,  whereas  for  newly-prepared  solutions  the 
observed  conductivities  for  0*1  — f>-4 Jlf-solut ions  are 
15 — 20%  less  than  the  calculated.  Sodium  salts 
lower  the  hydrogen-ion  concentration  appreciably 
more  than  do  potassium  salts.  The  influence  of  acids 
and  salts  at  concentrations  up  to  about  4 N  has  been 
studied  by  means  of  solubility  measurements  and 
determination  of  partition  coefficients  between  ether 
and  water.  Even  in  V- hydrogen  chloride  solution 
the  true  concentration  of  stannic  chloride  and  of 
chlorostannate  ions  must  be  small ;  complete  inhibi¬ 
tion  of  hydrolysis  does  not  take  place  even  in  presence 
of  4V-acid.  It  is  probable  that  the  stannic  chloride 
and  chlorostannat e-ion  concentrations  arc  of  similar 
magnitude.  The  percentage  hydrolysis  is  influenced 
to  a  very  variable  extent  by  different  chlorides ;  their 
repressive  influence  increases  in  tho  order  ammonium, 
potassium,  barium,  sodium,  magnesium. 

H,  F.  Giixbb, 

Transformation  of  hydrated  ortho-ferric  oxide 
into  hydrated  meta-ferric  oxide.  A.  Krause  (Z, 
anorg.  Chem.,  1928,  176,  398—402;  of,  A.,  1928, 
1202).— When  kept  under  water,  hydrated  ortho- 
ferric  oxide  gradually  changes  into  the  met  a -form,  and 
the  change  is  very  much  accelerated  by  the  presence 
of  hydroxyl,  ions.  At  tho  same  time  the  isoelectric 
point  changes  from  6*2  to  7*7.  The  dried  meta- 
compound  contains  less  water  than  the  ortho-,  is 
brownish-yellow  instead  of  black,  is  more  friable,  and 
adheres  more  firmly  to  glass.  The  met  a -oxide  can 
also  be  readily  peptised  by  either  dilute  acid  or 
ammonia,  whilst  the  ortho -oxide  cannot, 

M.  S.  Burr. 

Decomposition  pressures  of  nitrides.  B. 
Lorenz  and  *T.  Woolcock  (Z.  anorg.  Chem.,  1928, 
176,  289 — 304), — The  different  methods  employed  in 
tho  investigation  of  the  decomposition  pressures  of 
nitrides  are  reviewed,  A  method  is  described  by 
which  tho  formation  of  nitrides  from  the  metal,  or 
carbide,  and  nitrogen  may  be  quantitatively  studied, 
using  a  f<  Kurzschluss  ”  vacuum  furnace.  The  pro¬ 
duct  formed  by  passing  nitrogen  over  zirconium 
carbide  gives  up  some  gas  again  by  heating  above 
1400°,  but  cannot  bo  made  to  reabsorb  nitrogen  at  a 
higher  pressure.  Although  some  nitrogen  is  absorbed 
by  tantalum  and  titanium,  no  reversible  equilibrium 
can  be  obtained.  Between  750°  and  1 800°,  and  at  a 
pressure  of  1  atm,  of  nitrogen  there  k  no  appreciable 
absorption  by  molybdenum.  The  decomposition 
pressures  of  boron  nitride  have  been  observed 
between  1095°  and  2045°.  The  results  are  reversible 
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and  reproducible  and  the  relation  between  log  p  and 
1/T  is  approximately  linear.  The  heat  of  formation 
of  boron  nitride  per  g.-mol.  is  calculated  to  be  28100 
g.-cal.  It  has  been  shown  by  Shukows  method 
(A.,  1910,  ii,  254)  that  the  nitrogen  pressures  in 
equilibrium  with  compounds  of  uranium  and  nitrogen 
increase  continually  with  increasing  nitrogen  content. 
It  is  j)ossiblc  to  obtain  reversible  equilibrium  values, 
but  these  are  not  satisfactorily  reproducible  and  a 
straight  line  is  not  obtained  by  plotting  log  p  against 
1 jT.  The  behaviour  is  similar  to  that  of  chromium 
and  manganese  (Shukov,  loc.  and  may  be  due  to 
the  dissolution  of  nitrogen  or  nitride  in  the  metal. 

M.  S.  Burr. 

System  zinc  oxide-water.  A.  Gutbier  and  H. 
R.  R arfuss -Knock en d  oppel  (Z.  anorg.  Client.,  1928. 
176?  363 — 371). — The  preparation  of  three  different 
samples  of  hydrated  zinc  oxide  is  described  :  A,  the 
crystallised  monohydrate  ZnO,H20 ;  B,  an  amor¬ 
phous  zinc  oxide  hydrate  subjected  to  ageing  and 
having  a  composition  corresponding  with  the  formula 
Zn030*342H20,0*027C02 ;  C,  freshly -prepared  amor¬ 
phous  zinc  oxide  hydrate,  ZnO,0'275HoO,0-005CO2. 
The  vapour  pressure  of  preparation  A  is  not  measur¬ 
able  at  the  ordinary  temperature  but  undergoes  a 
marked  rise  at  73°.  All  but  a  very  small  fraction  of 
the  water,  about  0*06  mol.,  can  be  readily  removed, 
but  the  process  is  not  reversible  at  the  ordinary 
temperature,  even  in  the  presence  of  liquid  water.  This 
and  other  observations  indicate  that  the  crystallised 
monohydrate  is  not  stable  at  the  ordinary  temperature 
(ef.  Roth  and  Chall,  A.,  1928,  593).  Preparation  B 
gives  up  water  less  readily  than  C.  The  ratio  of  the 
adsorptive  power  of  B  to  that  of  C  for  silver  is  31  :  9, 
so  that  ageing  diminishes  the  adsorptive  power.  On 
examination  of  the  X-ray  spectrograms  C  was  found 
to  give  no  interference,  B  showed  broad  diffused 
interference  bands  corresponding  in  position  with 
those  of  zinc  oxide  and  not  with  the  crystallised 
monohydrate,  whilst  A  showed  sharp  interference 
lines,  the  positions  being  different  from  those  of  zinc 
oxide  lines.  It  is  concluded  that  the  ageing  process 
in  the  system  zinc  oxide-water  results  in  the  formation 
of  the  oxide  and  liquid  water,  but  that  there  is  an 
intermediate  stage  consisting  in  the  formation  of  the 
monohydrate.  ~  M.  S.  Burr. 

Fusion  diagram  of  highly  refractory  oxides. 
H.  von  Wartenberg,  H.  Linde,  and  R.  Jung  (Z. 
anorg.  Cliem.,  1928,  176,  349 — 362). — The  construc¬ 
tion  of  a  furnace  made  of  zirconium  oxide  and  heated 
by  the  oxy-hydrogen  or  oxy-eoal  gas  flame  is  described. 
The  furnace  has  been  employed  for  the  study  of  the 
m.-p.  curves  of  the  following  binary  mixtures  of 
refractory  oxides  :  Ca0-Al203  (determined  merely 
as  a  test  of  the  behaviour  of  the  furnace) ;  ZrO*~ 
A1203;  and  CaO-Zr02.  Softening  points  and  m.  p. 
of  aluminium  oxide  mixtures  were  observed  up  to 
20%  of  zirconium  oxide.  From  20%  to  60%,  at  a 
little  above  1900°,  there  was  one  m.  p.  only,  evidently 
the  eutectic.  At  80%  there  was  only  a  softening 
point.  So  much  deformation  took  place  that  no 
m.  p.  could  be  observed.  No  evidence  of  compound 
formation  was  obtained.  The  m.  p.  of  mixtures  of 
calcium  oxide  and  zirconium  oxide  of  high  zirconium 


oxide  content  were  rendered  uncertain  by  the  volatil¬ 
ity  of  calcium  oxide  at  the  temperatures  required  for 
fusion,  but  there  appears  to  be  a  well-defined  eutectic 
at  2230°  with  less  than  60%  zirconium  oxide.  A 
second  eutectic  mixture  with  a  higher  zirconium 
content  is  formed  at  2380°.  Between  these  two  there 
should  be  a  compound,  probably  the  met  a -com  pound 
GaO.ZrOo,  with  69%  of  zirconium  oxide. 

M.  S.  Burr. 

Lithium  chloride  ammonia  complexes.  S.  G. 
Collins  and  F.  K.  Cameron  (J.  Physical  Cliem.,  192S, 
32,  1705 — 1716). — Vapour-pressure  measurements  of 
the  system  lithium  chloride-ammonia  have  been 
made  *  at  0°,  33°,  45-2°,  54*5°,  58*3°,  66*4°,  74*9°, 
and  86*9°,  and  of  the  system  lithium  chlorido- 
ammonia-water  at  25°.  In  the  former  system, 
between  0°  and  66°,  either  the  mono-,  trl-,  or  tetra- 
amminolithium  chloride  may  be  formed,  but  at  66-4° 
the  only  stable  complex  is  the  monoammino-ehloridc. 
Excepting  the  ease  of  this  complex,  the  measurements 
agree  well  with  those  of  Bonnefoi  (A.,  1901,  ii.  653), 
but,  contrary  to  this  worker,  the  existence  of  a  diam- 
mino-complex  could  not  be  established.  In  the  latter 
system,  either  the  monohydrate,  lithium  mono- 
amminoeliloride,  or  triamminochloride  may  be  a 
stable  solid  phase,  but  no  cliammino-complcx  was 
found.  L.  S.  Theobald. 

Phase  rule  investigation  of  cupric  bromide  in 
aqueous  and  hydrobromic  acid  solutions.  S.  R. 
Carter  and  N.  J.  L.  Megson  (J.C.S.,  1928,  2954 — 
2967).— The  solubility  of  cupric  bromide  in  water 
between  0°  and  50°  shows  the  existence  of  two  solid 
phases,  CuBr2,4H20  and  CuBr0.  The  transition 
temperature  is  17*97°  (cf.  Kurnakov  and  Sement- 
schenko,  A.,  1899,  ii,  287). 

The  system  CuBr2-HBr~H20  has  been  investigated 
at  0°  and  25°.  The  results  at  0°  indicate  two  stable 
solid  phases,  CuBr234H20,  and  the  violet  p-CuBr0. 
Up  to  a  concentration  of  59%  of  hydrobromic  acid  the 
stable  solid  phase  is  CuBr2,  which  exists  in  two  forms, 
the  transition  between  a-CuBr2  and  p-CuBr2  occurring 
at  26*0%  hydrobromic  acid.  A  metastable  region 
exists  which  has  a  solid  phase  of  composition  corre¬ 
sponding  with  3CuBr2,2HBr,6H20.  No  evidence  has 
been  obtained  of  the  existence  of  CuBr2,2H20. 

F.  J.  Wilkins. 

Interaction  of  acids  and  neutral  salts  with 
stannic  oxide  and  its  relation  to  electrical  charge. 
B.  N.  Ghosh  (J.C.S.,  1927,  3027—3038) —Solutions 
of  neutral  salts  develop  an  acid  reaction  in  contact 
with  both  a-  and  p-stannie  acids.  The  concentration 
of  the  liberated  hydrogen  ions  varies  with  the  amount 
of  stannic  acid  taken.  The  a-acid  has  a  greater 
number  of  replaceable  hydrogen  ions  than  the  p-acid, 
a  result  which  is  in  accord  with  Mecklenburg’s  view 
that  the  former  has  a  larger  active  surface  than  the 
latter.  The  capacity  of  cations  to  liberate  hydrogen 
ions  is  in  the  order  Mg*'>Ba‘'>Sr‘*>Li*>Na’>K\ 
This  is  in  agreement  with  Mukherjee’s  theory  of  the 
adsorption  of  ions  (Phil.  Mag.,  1922,  [vi],  44?  321), 

In  the  presence  of  acids,  hydrated  stannic  oxide  is 
positively  charged  and*  the  adsorption  of  an  acid  is 
greater  the  smaller  the  positive  charge  on  the  surface. 
The  capacity  of  an  anion  to  diminish  the  positive 
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oharge  of  the  adsorbent  increases  with  the  adsorb- 
ability  of  the  anion.  F.  J.  Wilkins. 

System  ammonium  sulphate-sulphuric  acid- 
ethyl  alcohol.  H.  B.  Dunnicliff,  A,  L.  Agoarwal, 
and  R.  C.  Hgon  (J.  Physical  Chem.,  1928,  32,  1697 — 
1704). — An  investigation  of  this  system  at  18T° 
shows  equilibrium  to  be  established  more  rapidly  than 
in  the  ease  of  the  corresponding  system  with  sodium 
sulphate.  The  solid,  3(XH4)2S04jH2S04j  formed  by 
the  action  of  alcohol  on  ammonium  hydrogen  sulphate 
is  amorphous,  but  the  solid  phases  resulting  from  the 
action  of  alcoholic  sulphuric  acid  on  this  salt  are 
crystalline.  When  the  ratio  of  the  weight  of  ammon¬ 
ium  hydrogen  sulphate  to  that  of  alcohol  is  unity  or 

£  eater  than  unity  the  formation  of  a  compound  of  the 
rmula  2 (NH4 )2S04,H2S04  is  indicated,  but  this  solid 
phase  is  not  formed  when  alcoholic  sulphuric  acids 
react  with  the  ammonium  salt.  Solid  phases  of  the 
composition3(NH4)aS0452H2S04and(HH4)2S04,H2S04 
are  produced  at  various  ranges  of  acid  concentration, 
but  when  the  total  acidity  reaches  80%  or  more,  no 
solid  phase  results  at  — is°  from  the  action  of  the 
alcoholic  acid  on  the  ammonium  salt.  The  phase 
diagram  indicates  that  equilibrium  is  controlled  by 
factors  other  than  the  concentration  of  free  sulphuric 
acid.  L.  S.  Theobald. 

Equilibria  of  sulphides  and  silicates  in  fusions. 
W.  Jander  [with  K.  Rothschild]  (Mefcall-Wirtschaft, 
1928,  7,  5S0— 585;  Chan.  Zentr.,  1923,  i,  2897).— 
By  fusion  of  the  constituents  in  a  graphite  crucible, 
the  contents  being  stirred  with  a  magnesium  rod,  and 
analysis  of  the  cooled  mass,  the  following  reactions 
were  studied:  FeS+PbSiO,  PbS+PeSi03; 
Cu2Si034*FeS  FeSiQa+Ciu§ ;  MSiOa+FeS^=^ 

FcSiO*+NiS ;  FbSiO3+0u„ST  ^  Cn2SiOs+PbS; 
0u2Si03+NIS  ^  NiSiO,+Cu2S;  NiSiOs+PbS  ^ 
PbSiOg+NiS.  With  lack  of  iron  in  the  sulphide 
layer,  larger  amounts  of  the  more  noble  metal  pass 
into  the  silicate  layer.  Except  for  the  lead-copper 
equilibrium  the  values  of  K  obtained  directly  and  by 
calculation  from  two  equations  are  in  accord. 

A.  A.  Elbbidox, 

Systematic  doctrine  of  affinity.  XL' VII.  Re¬ 
lationship  of  mercury  to  certain  metals.  W. 
Biltz  and  F.  Meyer.  XLVIII.  Heats  of  form¬ 
ation  of  uranium  tetrachloride,  trichloride,  and 
trioxide.  W.  Biltz  and  C.  Fenbius.  XLDL 
Relationship s  of  chlorine  and  other  halogens 
with  gold.  W.  Fischer  and  W.  Biltz.  L.  Pneu- 
matolytic  transference  of  gold  by  chlorine.  W . 
Biltz,  W.  Fischer,  and  B.  Jvzk  (Z.  anorg.  Chem., 
1928,  176,  23—45,  49—63,  81—111,  121—142).— 
XLVII.  The  mercury  vapour  tensions  of  gold  amal¬ 
gams  containing  7—25%  of  mercury  have  been 
measured  at  temperatures  from  about  250°  to  350  * 
Several  series  of  mixed  crystals  exist,  together  with 
one  compound,  HgAu4.  The  phase  of  composition 
HgAu3  is  a  saturated  mixed  crystal ;  with  a  mercury 
percentage  greater  than  25  this  phase  exists  in  con¬ 
tact  with  an  immiscible  mercury  phase.  The  amal¬ 
gamation  of  gold  by  liquid  mercury  is  feebly  endo- 
tehrmie,  the  affinity  of  the  process  being  less  than  0*5 
kg.-cal./g,-atom  of  mercury.  Tensimetrie  measure¬ 
ments  with  cerium  amalgams,  which  are  extremely 
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pyrophoric,  indicate  the  existence  of  CeHg4,  which  is 
but  slightly  soluble  in  mercury,  and  does  not  dissolve 
metallic  cerium ;  the  heat  of  formation,  referred  to 
solid  cerium,  is  5*8  kg. -cal. /g* -atom  of  mercury. 
Calorimetric  determinations  yield  for  the  heat  of 
formation  of  Hg5Tl2,  referred  to  liquid  mercury  at 
0°,  2*5  kg.-cal.,  and  for  solid  mercury  at  —39°, 
—0*4  kg.-cal. ;  the  density  of  the  solid  amalgam  at  0° 
is  13*16,  and  of  the  liquid  at  25°,  12*94;  the  zero 
molecular  volume  is  nearly  equal  to  the  sum  of  those 
of  the  components.  The  heats  of  formation  in  kg.- 
caL/g.-atom  of  liquid  mercury  of  the  sodium  amalgams 
arc  NaHg4  1*9,  HaHg2  7*8}Xa«Hg8  5*3,  NaHg  13*2, 
Na3Hg2  11-4,  and  NaaHg  9*3.  The  relative  magni¬ 
tudes  of  the  heats  of  amalgamation  are  in  agreement 
with  the  hypothesis  of  a  relationship  between  the 
stability  of  intermetallic  compounds  and  the  noble¬ 
ness  ”  of  the  components, 

XLVIII,  By  measurement  of  the  heats  of  dissolu¬ 
tion  of  uranium  and  its  tetra-  and  tri-chlorides  in 
hydrogen  chloride  solutions,  the  following  heats  of 
formation  have  been  determined :  U  (solid)  + 
2CL(gas)==UCl4(solid)+251  kg.-cal.,  and  U (solid) + 
3/2Cl2(gas)  =XJCl3(solid)+ 213  kg.-cal.  Uranium  is 
thus,  with  regard  to  chlorine,  a  less  noble  metal  than 
iron,  and  resembles  thorium  closely.  The  heat  of 
formation  of  the  trioxide,  calculated  from  the  heats 
of  dissolution  of  the  chlorides  and  oxide  in  iodine 
trichloride  and  ferric  chloride  solutions,  is  292  kg.-cal. 

XLIX.  The  dissociation  pressures  of  aureus  chloride 
and  bromide  and  auric  chloride  have  been  determined 
at  various  temperatures.  The  heats  of  reaction, 
calculated  from  the  van  st  Hoff  equation,  are  in  close 
agreement  with  those  obtained  by  calorimetric 
measurements.  The  values  in  kg.-cal.  are  2Au  (solid) + 
Cl2(gas) = 2  AuCl(solid) + 1 6*5  (16*8),  AuCl(solid)+ 

CL2(gas) = AuCL(solid)  18*7  (19*9),  2Au(solid)~}~ 

Br2(gas)=2AuBr{soIid)-f  13*7(14*2), and  AuBr{solid)4* 

Br2(gas) = AuBr3(solid)  -f-  (16*9) ;  bracketed  values 
refer  to  calorimetric  values.  These  results  differ 
widely,  for  the  first  and  third  reactions,  from  those  of 
Thomsen,  and  the  discrepancies  cannot  be  ascribed 
to  the  existence  of  different  modifications  of  the 
metal.  The  possibility  of  formation  of  gold  dichloride 
has  been  investigated,  but  no  evidence  has  been 
obtained  for  its  existence  or  for  the  formation  of  double 
salts  between  the  di chloride  and  potassium  chloride. 

L.  The  system  gold-chlorine  has  been  investigated 
at  temperatures  up  to  1250°  at  1  atm,  pressure  of 
chlorine,  and  at  900—1000°  and  up  to  500°  with  vary¬ 
ing  pressures.  At  temperatures  above  475°  the  vapour 
phase  contains  Au2C12  molecules  having  a  heat  of 
sublimation  of  about  — 36  kg.-cal.  in  the  neighbour¬ 
hood  of  900°;  the  heat  of  formation  of  the  double 
molecule  of  aurous  chloride  from  solid  gold  is,  at  this 
temperature,  —22  kg.-cal.  Although  isobars  lead 
to  the  double  formula  for  auric  chloride  at  high  tem¬ 
peratures,  isothermal  measurements  indicate  that 
more  complex  molecules  are  present,  and  the  dis¬ 
crepancies  cannot  be  explained  by  assuming  the 
existence  of  a  dissociation  equilibrium  such  as 
Au4C112  2Au2Clg.  H.  F.  CtIllbb. 

Solubilities  and  transition  points  of  the  ferrous 
chloride  hydrates  in  aqueous  solution.  F, 
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Schxmmel  (Z.  anorg.  Chem.,  1928,  176,  285 — 288). — 
The  system  ferrous  chloride-water  has  been  investig¬ 
ated  between  — 50°  and  +117*5°.  The  di-,  totra-, 
and  hexa-hydrates  exist  in  contact  with  the  solution 
as  stable  phases,  the  transition  temperatures  being 
for  FeCl2,2H,0  ^rFeCL,4H.O,  70*5°,  and  for 
Fed* , 0H2O FeCl2?4H2y ,  12~3°.  The  b.  p.  of  the 
saturated  solution,  which  contains  504%  of  ferrous 
chloride,  is  117*5°.  Considerable  supercooling  may 
take  place  below  the  eutectic  temperature  of  ice  and 
the  dihydrate,  viz.,  —36*5°;  the  eutectic  mixture 
contains  304%  of  ferrous  chloride.  H.  P.  Gillbe. 

Quaternary  system  Na0C204-H2S04-Na2S04 
(or  H2Ca04)-H20  at  25°.  E.  Elod  and  E.  Acker 
(Z.  anorg.  Chem.,  1928,  176,  305 — 324) . — The  above 
system  has  been  examined  at  24*71°d:0*05oJ  and  the 
existence  of  a  new  compound,  acid  sodium  sulphate- 
oxalate  with  the  empirical  formula  Na5H3(S04)2C204, 
has  been  established.  It  is  incongruently  soluble  in 
water  with  the  separation  of  NaHC204,H20.  The 
compound  appears  in  ten  different  crystallographic 
forms  according  to  the  conditions  under  which  it  is 
obtained.  The  range  of  existence  of  the  sulphate- 
oxalate  extends  over  a  sulphuric  acid  concentration 
interval  of  21 — 67%,  and  the  hydrogen  oxalate 
forms  one  of  the  solid  components  in  equilibrium  with 
solutions  varying  in  composition  through  a  wide 
range.  This  means  that,  by. the  action  of  sulphuric 
acid  of  different  concentrations  on  sodium  oxalate  at 
25°,  the  probability  of  the  formation  of  hydrogen 
oxalate  or  sulphate-oxalate  is  very  great.  The 
results  of  the  solubility  determinations  have  been 
plotted  on  Janeeke’s  four-co -ordinate  diagram.  By 
graphical  analysis  of  the  isothermal  course  of  crystall¬ 
isation  on  removing  the  products  formed,  two  real 
crystallisation  end-points  may  be  observed.  At 
one  of  these  Na2S04,10H20,  NaHC204,H203  and 
Na*C204  separate,  whilst  at" the  other  is  formed  the 
stable  salt  pair  Na23O4,I0H3O~NaHO2O4sH2O  with 
congruent  solubility.  There  is  a  third  point  which 
might  be  regarded  as  a  “  virtual  ”  crystallisation  point, 
since  crystallisation  comes  to  an  end  before  this  is 
reached  and  only  a  syrupy  liquid,  consisting  of  strongly 
acid  sodium  sulphate  and  oxalic  acid  dissolved  in  con¬ 
centrated  sulphuric  acid,  is  obtained.  M.  S.  Burr, 

Heat  of  formation  of  cementite.  T,  Watasb 
(ScL  Rep.  Tohoku  Imp.  Univ.,  1928, 17,  1091—1109). 
— The  heat  of  combustion  of  a  mixture  of  sucrose  and 
cementite  obtained  by  the  electrolysis  of  a  steel  con¬ 
taining  2%  G  has  been  determined  and  from  this  the 
heat  of  formation  of  cementite  has  been  calculated 
using  published  data  for  the  heat  of  formation  of 
ferrosoferrie  oxide  and  carbon  dioxide.  The  results 
obtained  were  :  F3C  +302==Fe304+C02+366*3  kg.- 
cal.  at  20°,  whence  3Fe+C=FcsC— 4*8  kg.-cal.  at  20°. 

A.  R.  Powell. 

Heterogeneous  reactions  between  elements. 
I.  Action  of  chlorine  on  copper.  L.  Frommer 
and  M.  Polanyi  (Z.  physikal.  Chem.,  1928,  137, 
201 — 208). — Determinations  of  the  yields  of  cupric 
chloride  obtained  by  the  action  of  chlorine  on  copper 
under  various  conditions  of  temperature  and  pressure 
lead  to  the  value  2  kg.-cal.  as  the  heat  of  activation 
of  the  reaction.  H.  F.  Gillbe. 


Selenium  cells  as  colorimeters.  II.  A.  Mick- 
wrrz  (Z.  anorg.  Chem.,  1928,  176,  271 — 282). — The 
solubility  of  freshlv-prccipitated  lead  sulphide, 
expressed  as  percentage  of  lead,  is  given  by  the 
seienoeolorimetrie  method  as  68  X  IGA  in  good  agree¬ 
ment  with  Weigel's  conduetimetrie  value,  viz., 
74  x  10 A  The  concentration-light  absorption  curves 
exhibit  a  break,  due  probably  to  the  formation  of 
submicroseopie  aggregates  of  lead  sulphide  at  higher 
concentrations.  The  method  yields  more  accurate 
results  than  the  usual  colorimetric  method,  the 
average  error  of  a  determination  being  about  +4*5%. 

H.  F.  Gillbe. 

Electrolytic  conduction  of  crystal  surfaces  and 
the  free  ion  conduction  of  solid  salts,  O.  Blub: 
and  W.  Jost  (Z.  physikal.  Chem.,  1928,  B,  1,  270— 
274). — The  electrolytic  conduction  of  a-silver  iodide 
has  been  shown  to  be  not  markedly  influenced  by  the 
presence  of  interfaces;  the  conclusion  is  therefore 
reached  that  the  presence  of  internal  interfaces  is  not 
the  cause  of  the  conductivity  of  such  salts. 

H.  F.  Gillbe. 

Electrical  conductivity  of  compressed  salt 
mixtures.  P.  Fischer  (Z.  Elektrochem.,  1928, 
34,756—758;  cl  A.,  1920,  478;  1927,23,717).— 
By  means  of  the  method  previously  employed  (loc,  ciL), 
measurements  have  been  made  of  the  conductivities 
of  the  following  ternary  mixtures :  lead,  mercuric, 
and  potassium  iodide ;  lead,  cadmium,  and  potassium 
iodide ;  lead,  cadmium,  and  silver  iodide.  In  many 
cases  the  conductivity  of  the  ternary  mixture  is 
greater  than  that  of  a  binary  mixture  of  any  two  of  the 
components.  Values  obtained  with  direct  current 
and  with  alternating  current  agree  closely.  Measure¬ 
ments  of  the  loss  in  weight  of  the  silver  anode  show 
that  Faraday's  law  holds,  so  that  the  conduction  is 
electrolytic  in  nature.  It  is  suggested  that  the  results 
depend  on  deformations  of  the  crystal  lattices  present. 

L.  L.  Biroumshaw. 

The  Ohm-Fourier  law  of  conduction,  S.  Ray 
(Z.  Elektrochem.,  1928,  34,  753 — 756). — A  paper 
read  before  the  Indian  Science  Convention,  Calcutta, 
in  1919.  Ohm's  law  is  so  modified  that  it  can  be 
treated  by  means  of  Fourier’s  law  and  compared  in 
this  way  with  the  flow  of  heat  through  a  conductor. 
Numerous  relations  are  obtained  and  discussed.  Tho 
author’s  suggestions  have  received  support  from 
subsequent  work.  L.  L,  BracuMSHAw. 

Deviations  from  Ohm's  law  for  electrolytes. 
M.  Wien  (Physikal.  Z.,  1928,  29,  751— 765).— On 
account  of  uncertainties  in  the  measurements  of  the 
relation  between  equivalent  conductivity  and  con¬ 
centration,  the  Debye— Huckel  theory  of  strong 
electrolytes  does  not  compel  assent.  New  observ¬ 
ations  are  necessary  for  rigid  proof.  The  author’s  work 
(cf.  A.,  1928,  244)  on  the  variation  of  conductivity 
with  field  strength  is  summarised.  In  strong  fields 
the  conductivity  increases  with  the  field  strength, 
being  proportional  to  the  square  of  the  field  at  the 
lower  values.  The  proportionality  constant  varies 
approximately  as  the  square  of  the  product  of  the 
valencies  of  the  ions,  and  is  greatest  at  lower  concen¬ 
trations  and  lower  dielectric  constants.  In  very 
strong  fields  the  conductivity  approaches  a  limiting 
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value,  the  more  readily  so  the  lower  the  concentration. 
Within  experimental  error,  this  limiting  value  agrees 
with  the  conductivity  at  infinite  dilution.  When  the 
field  is  at  right  angles  to  the  P.D.  used  for  measuring 
the  conductivity,  no  increase  is  observed.  The  above 
phenomena  require  a  modified  theory  of  electrolytic 
dissociation  for  their  explanation.  R.  A.  Morton. 

Electrode  potential  of  nickel.  Effect  of  oc¬ 
cluded  hydrogen  on  the  electrode  potential  of 
nickel,  K.  Murata  (Bull.  Cliem.  Soc.  Japan,  1928, 
3,  253— 261).— It  was  previously  found  that  nickel 
electrodes  prepared  from  powdered  nickel  oxide  by 
reduction  in  hydrogen  gave  a  reproducible  electrode 
potential  although  they  probably  contained  occluded 
hydrogen  (ef.  A.,  1928,  596).  Prolonged  cathodic 
polarisation  of  the  nickel  electrode  in  dilute  acid  and 
in  an  atmosphere  of  hydrogen  did  not  cause  any 
increase  but  rather  a  slight  decrease  in  the  initial 
E.M.F.  of  the  cell  Ni|NiS04(0-05ilf)|KCl  sat.| 
KCl(0'lA7),Hg2Cl2|Hg.  This  slight  decrease  is 
ascribed  to  the  presence  of  a  trace  of  free  acid  used  in 
the  polarisation  in  the  cell.  Reduced  nickel  powder 
was  not  rendered  less  noble  by  cathodic  polarisation, 
although  previous  authors  have  found  that  metals  of 
the  iron  group  become  less  noble  when  subjected  to 
cathodic  polarisation.  The  occluded  hydrogen  in 
nickel  has  no  effect  on  the  true  electrode  potential. 
Addition  of  a  trace  of  oxygen  to  the  cell  causes  the 
E.M.F,  to  fall  often  by  as  much  as  30  millivolts. 
Subsequent  treatment  with  hydrogen  causes  the 
electrode  to  return  to  its  active  state.  During  the 
measurement  of  the  electrode  potential  of  nickel 
oxygen  must  be  rigorously  excluded. 

H.  Ingleson. 

Anodic  behaviour  of  palladium  in  chloride 
solutions.  F.  Muller  (Z.  Elektroehem.,  1928,  34, 
744 — 752), — It  has  been  shown  (A,,  1928,  713)  that 
the  anomalous  behaviour  of  palladium  when  used  as 
an  indicator  electrode  in  oxidation-reduction  reactions 
is  connected  with  the  presence  of  hydrogen  chloride 
in  the  solutions.  In  solutions  containing  chlorine 
and  hydrogen  ions,  of  not  too  high  pn,  the  electro¬ 
motive  behaviour  of  palladium  is  found  to  be  quite 
different  from  that  of  the  other  metals  of  the  platinum 
group.  By  passing  chlorine  into  the  solution,  or  by 
anodic  polarisation,  the  metal  first  dissolves  quantit¬ 
atively  at  relatively  low  potentials,  but  becomes 
suddenly  passive  on  reaching  a  certain  critical  current 
density.  The  effect  of  increasing  the  concentration 
of  the  added  hydrochloric  acid  is  to  cause  complete 
passivity  to  occur  at  higher  potentials,  and  in  pure  con¬ 
centrated  hydrochloric  acid  the  metal  remains  active 
up  to  very  high  current  densities.  Palladium  differs 
from  other  base  metals,  such  as  iron  and  nickel,  in 
that  it  remains  completely  passive,  like  platinum,  on 
anodic  polarisation  in  solutions  free  from  chloride, 
whereas  iron  and  nickel  in,  e.g,}  sulphuric  acid  are  at 
first  active,  and  become  passive  only  at  higher  current 
densities.  Polarisation  also  renders  a  palladium  anode 
active  in  solutions  containing  bromine  and  chlorine 
ions.  In  the  transition  from  the  active  to  the  passive 
condition,  characteristic  pulsations  sometimes  occur. 
These  are  most  marked  in  the  ease  of  iodide  solutions, 
but  are  also  sometimes  observed  in  chloride  solutions. 


The  observed  phenomena  are  discussed,  and  it  is 
suggested  provisionally  that  they  may  be  ascribed 
to  the  formation  of  a  sparingly  soluble  film  of  un¬ 
known  nature  on  the  surface  of  the  electrode. 

L.  L.  BmcuMSHAW. 

Velocity  coefficient  of  a  homogeneous  Mmole™ 
cular  gas  reaction.  R.  G<  W.  Norrxsh  (Nature, 
1928,  122,  923— 924).— The  thermal  change  2N02= 
2NO+02  affords  by  Hinshel wood's  method  a  value 
of  the  critical  increment  of  33,200,  in  agreement 
with  the  value,  32,000,  derived  from  the  temper¬ 
ature  coefficient.  Thus  further  confirmation  of  the 
theory  of  kinetic  activation  is  afforded. 

A.  A.  Eldiubge. 

Reactions  of  the  third  order.  F.  E,  E.  Germann 
(J.  Physical  Chem.,  1928,  32,  1748 — 1750). — In  the 
case  of  reactions  of  the  type  A+2B  Ri+B$+  .  . 
errors  have  arisen  in  the  derived  mass-law  equations 
through  confusion  in  the  use  of  equivalents  per  litre 
and  mol.  per  litre  as  the  units  of  concentration.  Such 
eases  are  pointed  out  (Getman,  “  Outlines  of  Theore¬ 
tical  Chemistry,"  1927,  433 ;  Taylor,  “  Treatise  on 
Physical  Chemistry,"  1924,  2,  872)  and  corrected 
equations  are  given.  L.  3.  Theobald. 

Calculation  of  theoretical  combustion  temper¬ 
atures.  P.  Drossbach  (Z.  Elektroehem . ,  1928,  34, 
783). — In  a  previous  communication  (A.,  1927,  940), 
certain  data  used  for  the  calculation  of  the  theoretical 
combustion  temperatures  of  carbon  monoxide  and 
hydrogen  were  assumed  to  involve  temperatures 
expressed  as  °C.,  whereas  they  were  expressed  as 
°  Abs.,  and  the  combustion  temperatures  have  there¬ 
fore  been  recalculated.  The  values  now  obtained 
are  :  for  carbon  monoxide,  2640°  (burning  in  oxygen) 
and  2000°  (burning  in  air) ;  for  hydrogen,  3300° 
(oxygen)  and  2250°  (air).  L,  L.  Bircdmshaw. 

Ignition  temperature  of  mixtures  of  hydrogen 
and  air.  M.  Prettre  and  P.  Lajtitte  (Compt. 
rend.,  1928,  187,  763 — 765). — A  modification  of 
Mallard  and  le  Chatelier’s  pyrometric  method  for  the 
determination  of  the  ignition  temperature  of  mixtures 
of  hydrogen  and  air  gave  results  in  agreement  with 
those  obtained  for  hydrogen  and  oxygen  by  Dixon, 
who  used  the  adiabatic  compression  method  (A.,  1926, 
689).  The  temperature-composition  curve  is  linear 
for  10—60%  of  hydrogen,  but  above  the  hydrogen 
content  corresponding  approximately  with  the  upper 
limit  of  inflammability  of  hydrogen-air  mixtures  at 
the  ordinary  temperature  (60—65%),  the  temperature 
rises  very  rapidly.  The  upper  limit  is  90*45%  at 
540°  (ef.  White,  A.,  1925,  ii,  553).  J.  Grant. 

Oxidation  of  hydrocarbons,  Dumanois  and 
Mondain-Monval. — See  R.,  1928,  917. 

Decomposition  of  carbonyl  bromide.  E.  H. 
Reerink  (Rec.  trav.  chim,,  1928,  47,  989 — 999). — 
Measurements  have  been  made  of  the  velocity  of 
decomposition  of  carbonyl  bromide  at  temperatures 
between  147°  and  182°.  The  activation  energy, 
calculated  from  the  temperature  coefficient  of  the 
reaction  velocity,  is  15,000  g.-cal.  The  results  are 
explicable  by  the  assumption  that  a  first-order  wall 
reaction  occurs  vffiieh  is  catalysed  by  a  thin  layer  on 
the  walls  of  the  vessel  of  an  organic  substance,  derived 
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probably  from  tap  grease,  and  rendered  active  by  the 
selective  adsorption  by  it  of  bromine  molecules. 

F.  G.  Tryhorn. 

Monochlor o amine  and  hydrazine.  L  Decom¬ 
position  of  monochloroamine  in  acid  solution. 
M.  Bodenstein  (Z.  physikal,  Chem*»  1928,  137, 
131 — 141). — The  decomposition  of  monochloroamine 
in  a  solution  made  initially  slightly  alkaline  with 
ammonia  has  been  studied  :  the  first  autocatalytic 
stage  ceases  almost  entirely  when  the  reaction  has 
proceeded  about  half-way,  and  the  reaction  then 
recommences  in  a  totally  different  manner,  reaching 
its  end  very  slowly.  Raschig’s  equation  3NH2C1= 
NH^Gl  4>N2 + 2HG1  is  applicable  only  to  the  first  half 
and  to  the  extreme  end  of  the  reaction.  It  is  probable, 
since  in  the  second  stage  of  the  reaction,  hydrogen 
chloride  is  present  in  insufficient  quantity  to  accord 
with  the  equation,  that  monochloroamine  and 
hydrogen  chloride  react  to  form  dichloroamine  and 
nitrogen  trichloride.  In  a  solution  saturated  with 
boric  acid  and  sodium  borate  the  reaction  is  bimole- 
eular.  H.  F.  Gilme. 

Kinetics  of  the  hydrolytic  decomposition  of 
a-bromopropionic  acid.  J.  Zawidzki  and  J.  G. 
Zawibzki  (Z.  physikal.  Cliem.,  1928,  137,  72 — 
106). — The  hydrolysis  of  the  a-bromopropionie  acid 
in  aqueous  solution  at  90°  has  been  studied  by  titra¬ 
tion  of  the  evolved  hydrogen  bromide.  The  velocity 
of  the  reaction  is  governed  by  the  equation,  typical 
of  a  negatively  autocatalytic  reaction,  dxjdi— 
K(a—x)/xt,  where  x  is  the  concentration  of  hydrogen 
bromide  and  a—x  the  instantaneous  concentration  of 
a-bromopropionie  acid.  At  90°,  ^=0*000942,  whilst 
for  the  interval  80—90°  the  temperature  coefficient 
is  2*99.  In  presence  of  a  considerable  quantity  of 
hydrogen  bromide  or  nitric  acid,  the  equation  dxjdt— 
JT(&— #)/(&+x)l,  where  b  is  the  initial  concentration 
of  acid  added,  yields  an  almost  identical  value  for  if, 
whilst  neutral  salts  in  general  produce  not  more  than 
about  4%  increase  of  the  ordinary  constant.  Potass¬ 
ium  sulphate,  on  account  of  the  depression  of  the 
hydrogen-ion  concentration  in  the  solution  pro¬ 
duced  by  the  reaction,  CHMeBr*C02H+I^804 — -> 
CBBleBr'COgK+KHSO^,  causes,  when  present  at 
approximately  equivalent  concentration,  a  six-fold 
increase  of  the  reaction  velocity.  The  enormous 
accelerative  action  of  potassium  chloride  is  ascribed 
to  an  interchange  of  halogen  atoms  between  the  salt 
and  the  a-bromopropionie  acid.  H.  F.  Gielbe, 

Reduction  of  methylene -blue  in  mixtures  of 
kevulose  and  amino-acids.  H.  von  Euler  and  H. 
Johansson  (Svensk  Kem,  Tidskr.,  1928,  40,  263 — 
264). — Reduction  of  methylene-blue  takes  place  more 
rapidly  when  both  lae vulose  and  an  amino-acid,  e.g.> 
alanine  or  glycine,  are  present  than  when  either  of 
these  compounds  is  used  separately.  The  rate  of 
reduction  increases  with  the  pH,  W.  0.  Kermack. 

Saponification  of  menthyl  succinate,  acetate, 
and  isovalerate.  V.  A.  Nekrasowa  (Arch.  Pharm,, 
1928,  266,  595 — 599). — Menthyl  succinate  was  pre¬ 
pared  by  heating  menthol,  succinic  anhydride,  and  a 
trace  of  sulphuric  acid  at  110°  for  30  hrs.  The 
following  data  are  given,  k  being  the  velocity  co¬ 
efficient  for  saponification  with  0*5JV-alcoholie  potass¬ 


ium  hydroxide  at  the  temperature  indicated : 
menthyl  succinate,  m.  p,  62°,  P^100  32S4x  !05; 
menthyl  acetate,  b,  p.  226 — 228°,  d-°  0*926, 
99*65—104*68;  menthyl  isovalerate,  b.  p.  140—146°, 
#5  0*907,  l^im  49*77—50*54.  Menthyl  hydrogen 
succinate  could  not  be  obtained.  S.  Coffey. 

Chlorination  of  anilides.  V.  Significance  of 
velocity  measurements  in  relation  to  the  problem 
of  benzene  substitution.  A.  E,  Brabfield  and 
B.  Jones  (J.C.S.,  1928,  3073—3081;  cf.  A.,  1928, 
628), — The  isothermal  condition  */  1 

(where  represents  the  velocity  coefficient  for  the 
chlorination  of  X*C6H4*OR)  derived  in  a  previous 
paper  has  been  interpreted  as  indicating  the  additivity 
of  the  energies  of  activation  for  the  chlorination  of 
ethers  of  the  type  X*C6H4*OR  by  extending  to  these 
reactions  the  hypothesis  that  the  product  of  the  phase 
and  sterie  factors  is  constant.  Four  other  hypotheses 
are  mentioned  and  expressions  are  derived  from  them 
which  should,  given  sufficiently  accurate  experimental 
data,  be  able  to  bo  differentiated  by  the  change  in  the 
ratio  of  the  velocity  coefficients  with  temperature. 
Some  data  for  anisic  acid  and  p -nitrophenetole  are  con¬ 
sidered,  but  the  experimental  accuracy  is  not  suffi¬ 
cient  to  admit  of  decision  among  the  hypotheses. 
The  problem  of  the  nitration  of  ethers  of  the  type 
p-RO*C6H4*OMe  is  discussed.  H.  Inqleson, 

Kinetics  of  the  reaction  between  calcium  and 
nitrogen.  A.  von  Antrofofe  and  E,  Germann 
(Z.  physikal.  Chem.,  1928,  137,  209 — 237). — The 
reaction  between  pure  crystalline  calcium  and 
nitrogen  at  400 — 440°,  which  is  the  temperature  of 
maximum  velocity,  takes  place  in  three  stages  :  the 
first  is  rapid  and  involves  the  actual  calcium  surface, 
the  second  is  very  slow  and  takes  place  through  a  thin 
and  probably  amorphous  film  of  calcium  nitride, 
whilst  the  third  and  rapid  stage  commences  when  the 
nitride  film  has  reached  a  certain  thickness  and  has 
probably  become  porous  on  account  of  the  formation 
of  a  coarsely  crystalline  structure.  The  incidence  of 
the  reaction  is  retarded  by  the  presence  of  traces  of 
oxygen,  but  once  the  nitride  film  has  formed  the  effect 
vanishes.  Activation  of  the  calcium  surface  is  con¬ 
cerned  with  the  elimination  of  the  slow  second  stage 
and  not  with  the  nitride  content  of  the  metal.  Minute 
quantities  of  lithium,  sodium,  or  potassium  in  the 
calcium  surface  accelerate  the  reaction  only  at  the 
beginning,  probably  by  accelerating  the  crystallisation 
of  the  calcium  nitride  layer.  Since  lithium  readily 
forms  a  nitride  it  must,  to  exert  any  such  catalytic 
influence,  be  in  intimate  contact  with  the  calcium 
surface.  The  activity  of  commercial  calcium  is  due 
to  the  presence  of  sodium  in  minute  enclosures  in  the 
metal;  those  near  the  surface  have  ordinarily  no 
effect,  owing  to  oxidation,  and  the  acceleration  of  the 
reaction  is  therefore  not  apparent  until  the  underlying 
sodium  particles  come  into  play.  Variations  com¬ 
monly  observed  in  the  activity  of  commercial  calcium 
are  thus  due  to  both  the  quantity  of  sodium  present 
and  its  distribution,  and  to  the  degree  of  oxidation 
which  It  has  undergone.  Activation  of  calcium  in 
practice  is  best  produced  by  deposition  of  sodium  on 
the  surface  immediately  before  use. 

H.  F.  Gillbe. 
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Dissolution  velocity  of  cadmium  in  hydrogen 
chloride  solutions.  M.  Centnerszwer  (Z.  physi- 
kal,  Chem.,  1928,  137,  352 — 360). — In  solutions  of 
hydrogen  chloride  of  concentration  greater  than 
62V  cadmium  dissolves  with  measurable  velocity. 
The  process  is  characterised  by  an  induction  period, 
which  diminishes  as  the  acid  concentration  is  increased, 
and  during  which  tho  dissolution  velocity  increases 
rapidly.  If  tho  surface  of  the  cadmium  bo  activated 
by  previous  immersion  in  concentrated  hydrogen 
chloride  solution  tho  induction  period  vanishes. 
Agitation  of  the  acid  produces  noticeable  effects  only 
at  concentrations  above  about  10 N.  The  temper¬ 
ature  coefficient  of  the  reaction  is  approximately  2  for 
10a  rise.  At  the  lower  acid  concentrations  the  pro¬ 
cess  is  almost  entirely  chemical,  diffusion  playing  a 
relatively  small  part,  but  at  higher  concentrations  and 
higher  temperatures  the  latter  becomes  of  increasing 
importance,  as  evidenced  by  the  diminution  of  tho 
temperature  coefficient.  H.  3?.  Gillbe. 

Corrosion  of  iron.  BL  Enb5. — See  B.,  1928,  929. 

Catalytic  preparation  of  copper  sulphate.  E. 
Abel  and  0.  Reduch  (Z.  Elektrochem.,  1928,  34, 
740 — 144). — The  possibilities  of  utilising  the  action 
of  concentrated  sulphuric  acid  on  copper  in  the 
presence  of  oxygen  (air),  using  nitric  oxide  or  intros  - 
ylsulphurio  acid  as  a  catalyst,  for  the  technical 
preparation  of  copper  sulphate  have  been  explored, 
but  tlio  difficulties  attendant  on  the  process  appear 
to  he  insurmountable.  The  most  important  of  theso 
are  the  sensitiveness  of  tho  reaction  between  copper 
and  nitrosylsulphuric  acid  to  the  presence  of  water, 
which  exerts  an  auto- antic ataly t ic  influence,  and  tho 
narrow  temperature  limits  within  which  tho  reaction, 
(which  is  strongly  exothermic)  can  occur.  The  cause 
of  tho  negative  autocatalysis  of  the  reaction  Cu+ 
2HNS05=0uS04+2N0+H2S04  has  been  traced  to 
the  formation  of  an.  inactive  surface  film  of  the  copper 
salt  of  nitrosisulphonic  acid.  This  may  bo  partly 
or  completely  prevented  by  the  addition  of  nitrogen 
peroxide  or  nitric  acid,  but  the  presence  of  excess  of 
the  acid  exerts  a  retarding,  influence  on  the  reaction. 

L.  L.  Birctbishaw. 

N itrit e-nitrate  formation  from  ammonia  and 
oxygen  at  alkaline  surfaces.  IC.  A.  Hofmann 
(Sitzungsber,  Breuss,  Akad.  Wiss.  Berlin,  1928,  26, 
461—465;  ef.  B,,  1927,  600). — A  further  discussion 
of  the  view  previously  put  forward,  that  the  formation 
of  nitrite  from  ammonia  and  air  proceeds  through  the 
intermediate  stage  of  imide.  Silver,  which  activates 
the  above  reaction  at  alkaline  surfaces  at  about  350  , 
does  not  bring  about  an  oxidation  of  ammonia  in 
aqueous  solution  to  nitrite.  Silver,  however,  dis¬ 
solves  appreciably  in  ammonia  solution  in  presence  of 
air  and  forms  ainmino-silver  hydroxide,  Ag(NH3)2OH. 
This  process  ceases  after  several  months,  long  before 
the  saturation  point  of  ammonia  solution  for  silver 
oxide  is  reached,  and  the  final  concentration  is 
dependent  on  the  amount  of  silver  in  contact  with  the 
solution.  O.  J,  Walker. 

Behaviour  of  zinc  oxide  and  zinc  oxide- 
chromium  oxide  catalysts  in  the  decomposition 
and  synthesis  of  methyl  alcohol,  H.  H.  Storch 
(J.  Physical  Chem.,  1928,  32s  1743—1747;  of.  Smith 


and  Hawk,  A.,  192S,  488),— The  catalytic  activity 
of  zinc  oxide,  prepared  in  various  ways,  and  of  zinc 
oxide-chromium  oxide  mixtures  in  the  synthesis  of 
methyl  alcohol  from  hydrogen  and  carbon  monoxide 
(4 : 1)  under  3000  lb,  pressure  at  330°  and  350°  has 
been  investigated.  The  addition  of  chromium  oxide 
increases  tho  activity  of  tho  zinc  oxide  in  the  synthesis, 
but  has  no  effect  on  the  decomposition  of  methyl 
alcohol  (at  1  atm.).  L.  3.  Theobald, 

Synthesis  of  methyl  alcohol.  E,  Audibert  and 
A.  Raineau  ;  also  A,  C,  Field  neb  and  R.  L,  Brown. 
— See  B.,  1928,  920. 

Partial  oxidation  of  methane  and  ethane  in 

resence  of  catalysts.  T,  E.  Layng  and  R* 

oukut. — See  B.,  1928,  920, 

Catalytic  acceleration  of  the  oxidation-reduc¬ 
tion  reaction  between  formic  acid  and  methylene- 
blue.  H.  von  Euler  and  A.  Olander  (Z.  physi- 
kal.  Chem.,  1928,  137,  29- — 44). — The  reaction 
between  methylene-blue  and  formic  acid  in  presence 
of  platinum  sol  has  been  studied  by  measurement  of 
the  time  necessary  for  complete  bleaching  of  the 
solution  to  occur.  The  reaction  velocity,  which  is 
greatest  at  pB  2 — 3,  appears  to  be  determined  by  the 
concentration  of  a  complex  which  is  formed  between 
the  forrnio  acid  and  platinum.  Increase  of  the 
methylene -blue  concentration  causes  a  decrease  of  the 
reaction  velocity,  the  dye  using  up  a  certain  quantity 
of  the  platinum  sol.  Investigation  of  the  influence  on 
tho  velocity  of  the  acidity  and  formic  acid  concentra¬ 
tion  indicates  that  free  formic  acid,  and  not  tho 
formate  ion,  is  concerned  with  the  production  of  tho 
complex  catalyst.  H.  F,  Gillbe. 

Theory  of  molecular  dislocation  applied  to 
homogeneous  catalysis.  J.  Boeseken  (Trans. 
Faraday  Soo.,  1928,  24,  811— 620).— A  summary. 

Action  of  accelerators  and  inhibitors  on  the 
oxidation  of  liquid  hydrocarbons.  T.  E.  Lay  NO 
and  M.  A.  Yoxjker,— See  B.,  1928,  882. 

Keto-enol  isomerism  and  the  mechanism  of 
homogeneous  reactions,  F.  0.  Rice  and  J.  J. 
Sullivan  (Trans,  Faraday  Soe.,  1928,  24,  878—682), 
— Determinations  have  been  made  of  the  rate  of 
change  of  the  tautomeric  forms  of  ethyl  acetoaceiate, 
and  of  the  effects  of  catalysts  on  this  process.  The 
percentage  of  enolie  form  was  measured  after  different 
periods  in  mixtures  which  contained  originally  up  to 
40%  of  the  enolie  tautomeride.  Concentrations  of 
4  X  10~5  mol.  per  litre  of  the  catalysts  piperidine, 
ammonia,  bromine,  pyridine,  and  quinoline  increased 
the  reaction  velocity  by  factors  between  11,400  for 
piperidine  and  17  for  quinoline.  A  unimolecular 
mechanism  is  suggested  for  the  change,  in  which  the 
enolie  form,  or  a  complex  of  this  with  tho  catalyst, 
undergoes  a  change  dependent  on  the  concentration 
and  quite  independent  of  the  time  between  molecular 
collisions.  The  rate  is  determined  by  a  process  occurr¬ 
ing  inside  the  molecule  or  complex,  and  this  in  turn  is 
determined  by  the  number  of  internal  degrees  of 
freedom,  F.  G.  Tryhorn. 

Determination  of  the  catalytic  coefficient  of 
the  hydroxyl  ion  in  the  mutarotation  of  dextrose 
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and  lactose,  T.  M.  Lowry  and  0,  L.  Wilson 
(Trails.  Faraday  Hoc,,  1928,  24,  683— 087),— Careful 
determinations,  in  which  the  possibility  of  contamin¬ 
ation  by  carbon  dioxide  was  excluded,  have  been 
made  of  the  velocity  of  mutarotation  of  lactone, 
dextrose,  and  tetramothylglueose  in  the  presence  of 
hydroxyl  ions,  The  concentrations  of  hydroxyl  ions 
in  the  solutions  were  computed  from  measurements 
of  electrode  potentials  and  on  the  basis  of  the  assump¬ 
tion  that  the  sugar  forms  a  salt  which  is  hydrolysed 
according  to  the  law  of  mass  action.  The  final  values 
of  the  catalytic  coefficients  of  the  hydroxyl  ion  are, 
for  lactose  5000,  for  dextrose  8000,  and  for  tetru- 
rnethylglueoKO  1000.  The  wide  variation  in  these 
values  is  notable  inasmuch  as  the  mutarotation 
velocities  of  these  sugars  in  pure  water  vary  but 
little.  K.  G.  Thyhohn, 

Autoxidtttion  and  anti-oxygenic  action.  Cata¬ 
lytic  properties  of  arsenic  and  its  compounds. 
0<  MooJtKU,  (1  limntAisftK,  and  M.  Badoc he  (Com pi. 
rend.,  1928, 187,  917  921). — rriio  catalytic  properties 

of  arsenic  and  21  of  its  compounds  in  concentrations 
of  I  %  are  shown  to  have  important  positive  or 
negative  effects.  Thus  arsenic  itself*  inhibits  the 
oxidation  of  acraldehyde  for  several  hours  and 
then  accelerates  it,  whilst  for  /-pi none  the  order  is 
reversed.  An  anti-oxygenic  action  is  also  shown 
towards  styrene  and  honzaldehyde.  Arsenic  and  its 
oxygenated  derivatives,  particularly  the  inorganic 
compounds,  have  relatively  low  activities  on  account 
of  their  insolubility,  but  the  activities  of  the  halogen 
derivatives  are  considerably  higher.  *7.  Grant, 

Acid  and  salt  effects  in  catalysed  reactions. 
XVII.  Variation  of  catalytic  activity  of  an  acid 
with  its  concentration,  and  determination  of 
ionisation  constants.  II.  M.  Dawson,  G.  V.  Hall, 
and  A.  Key  (J.O.S.,  1928,  2844—2853;  cf.  A.,  1928, 

717). . The  catalytic  effects  produced  in  the  acetone- 

iodine  reaction  at  25°  by  acetic,  chloroaccfcic,  prop¬ 
ionic,  p-chloropropionio,  succinic,  and  glycollie  acids 
have  been  studied  with  reference  to  the  variation  of 
iho  catalysing  power  with  the  concentration.  The 
connexion  I  a?  tween  reaction  velocity  and  concen¬ 
tration  gives  a  moans  of  determining  the  ionisation 
constant  of  the  acid  as  well  as  tho  catalytic  activity  of 
the  undissocialed  acid.  The  constants  so  derived  are 
in  good  agreement  with  those  derived  from  conduc¬ 
tivity  measurements.  In  general,  the  catalytic 
activity  of  the  lindissoeiatod  acid  increases  with  tho 
ionisation  constant.  The  relation  between  tho 
eatalytically  determined  constant  K  and  the  thermo¬ 
dynamic  constant  Kn  (where  K  K„/P: |:  and  f:\  is  the 
mean  activity  coefficient  of  tho  ions)  is  discussed. 

11.  Inolkson. 

Catalytic  activity  of  hydrogen  ions  in  ethyl 
alcohol,  II.  Goldschmidt  (Trans.  Faraday  Soc., 
1928,  24,  002 — 000). — A  rdsumd  of  evidence  that 
catalytic  effects  arc  duo  to  tho  undissociated  acid 
molecules  as  well  as  to  hydrogen  ions  in  acid  catalysis 
in  ethyl  alcohol  solutions.  P.  G.  Thyhohn. 

Decomposition  of  nitrosotriacetonamine  in 
prosonco  of  hydroxyl  ion.  A.  W.  Good  all  and 
VV.  G.  McC\  Lewis  (Z.  physikal.  Ohein.,  1 928,  137, 
*15  62), —The  velocity  of  decomposition  of  nitroso¬ 


triacetonamine  is  in  dilute  alkali  determined  by  the 
activity  of  the  hydroxyl  ion,  and  in  concentrated 
alkali  by  that  of  the  hydrogen  ion.  At  intermediate 
concentrations  (0*05— 0'52V)  the  decomposition  pro¬ 
cess  consists  of  two  reactions,  having  different  critical 
increments,  of  which  the  one  is  catalysed  by  hydrogen 
ion  and  the  other  by  hydroxyl  ion.  The  mechanisms 
are  represented  by:  (I)  n itrosotriacctonam i ne+  O H ' 
— >  A-f-OH'f  and  (II)  A+H*  —  B-J-H1,  where  A 
represents  a  hypothetical  intermediate  compound  and 
B  the  final  decomposition  products. 

If.  F.  GrLxmE. 

Electrolysis  of  copper  sulphate  solutions 
separated  by  an  animal  membrane.  Chanoz 
(Oompt.  rend.  Hoc.  Biol,,  1928,  98,  39 — 41,  42 — 43; 
Chem.  Zcntr.,  1928,  i,  3078).— With  solutions  less  con¬ 
centrated  than  0*1  AT  polarisation  of  the  membrane 
results  in  a  diminution  of  the  current.  The  form  of  the 
separated  copper  is  described.  A.  A.  Eldjudge. 

Electro-deposition  of  silver  with  special  refer¬ 
ence  to  the  use  of  sodium  cyanide.  E.  B.  Sanigar. 
—See  B„  1928,  897. 

Polymerisation  distance  between  discharged 
ions  in  the  preparation  of  per  sulphates.  O. 
Ess  in  (Z.  Elektrochom.,  1928,  34,  758— 7(50).— In  a 
previous  investigation  of  the  dependence  of  current 
efficiency  on  anodic  current  density  in  the  preparation 
of  ammonium  persulphate  (Essin  and  Krylow,  A., 

1927,  422)  it  was  found  that  the  sulphate  ions  must 
bo  discharged  within  a  certain  distance  of  each  other 
in  order  that  polymerisation  (i.e,,  persulphate  form¬ 
ation)  may  take  place.  Assuming  the  presence  of  a 
layer  of  activated  sulphate  ions  at  the  anode,  the 
“  polymerisation  distance,”  /,  is  given  by  :  /=T6S(e/i/ 
t)1,  where  e  is  the  charge  on  the  electron,  h  the  thick¬ 
ness  of  the  layer,  and  t  the  life  period  of  the  activated 
ions.  This  is  calculated  to  be  of  the  order  of  10-0  cm. 
(cf.  ’Dliar  and  Mukcrji,  A.,  1925,  ii,  809). 

L.  L.  Bircumsuaw. 

Direct  electrolytic  preparation  of  potassium 
permanganate.  G.  Rabin  (Bull.  Soe,  chim.,  1928, 
[iv|,  43,  1174 — 1189).— A  .more  detailed  account  of 
work  already  published  (A.,  1 928,  969).  In  spite  of 
tho  formation  of  potassium  silicate,  the  use  of  an 
electrolyte  of  potassium  hydroxide  alone  is  recom¬ 
mended  on  the  grounds  of  increased  yield  and 
efficiency.  The  temperature  should  not  exceed 
70—75°,  and  compact  anodes  of  silicomanganesc 
(60%  Mn)  are  preferred. 

Determination  of  the  role  of  light  in  thermal 
chemical  reactions.  J.  Perrin  (Compt.  rend., 

1928,  187,  913—910;  cf.  A.,  1927,  527).— It  is  con¬ 
cluded  that  since  one  of  the  preliminary  requirements 
of  all  reactions  sensitive  to  temperature  is  the  endo¬ 
thermic  activation  of  the  ordinary  molecules,  the  part 
played  by  light  as  distinct  from  molecular  agitation 
in  a  purely  thermal  reaction  is  for  each  reactant  equal 
to  the  yield  of  fluorescence  of  this  reactant  under  the 
conditions  concerned.  This  yield  is  defined  as  the 
ratio  of  the  number  of  luminous  deactivations  to  the 
number  of  quanta  absorbed,  and  may  be  measured 
without  changing  the  temperature  or  medium  by  an 
exposure  of  sufficient  intensity  to  the  activating  light 
absorbed  by  the  substance  concerned.  J.  Grant. 
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Energetics,  quantum  action,  and  temperature 
coefficient  of  some  photochemical  reactions 
influenced  by  radiation  of  different  frequency. 
A  K  Bhattacharya  and  N.  R.  Bhar  (Z.  anorg. 
Ghent.,  1928, 176,  372—384;  cf.  A.,  1928,  378),— The 
order  of  reaction,  velocity  coefficient,  temperature 
coefficient,  and  number  of  molecules  reacting  per 
quantum  absorbed  have  been  determined  m  the  dark, 
in  sunlight,  and  in  radiation  of  different  wave¬ 
lengths,  for  the  following  reactions  :  decomposition  of 
sodium  cobaltinitrite  solution  and  potassium  per¬ 
sulphate  solution,  and  reactions  between  the  per¬ 
sulphate  and  iodide  of  potassium,  bromine  and 
methyl  or  ethyl  alcohol,  oxalic  and  chromic  acids, 
acetone  and  iodine  in  presence  of  hydrochloric  acid, 
lactic  acid  and  potassium  permanganate  m  presence 
of  manganese  sulphate,  and  tartaric  acid  and 
potassium  permanganate  in  presence  of  manganese 
sulphate.  All  are  unimolecular  except  that  between 
acetone  and  iodine,  which  is  of  zero  order.  More 
than  one  molecule  always  reacts  for  each  quantum 
absorbed,  so  that  Einstein’s  law  of  photochemical 
equivalence  does  not  hold  in  any  of  these  cases.  Ihe 
reaction  per  quantum  increases  with  rising  tem¬ 
perature  of  the  reactants.  In  sunlight,  the  quantum 
efficiency  is  higher  than  for  any  other  radiation.  It 
also  increases  with  increase  in  frequency  of  the 
radiation  employed.  The  temperature  coefficient  ot 
a  photochemical  reaction  is  always  greater  than  1 
and  less  than  that  of  the  corresponding  thermic 
reaction.  The  greater  the  observed  acceleration  b} 
light  the  smaller  is  the  temperature  coefficient. 

M.  o.  JBURR. 

Action  of  luminous  rays  on  potassium  chloride. 
J.  Risler  and  F.  De  Couemelres  (Compt.  rend. 
1928.  187  944— 945).— In  order  to  produce  an 

impression  on  a  photographic  plate,  films  of  potassium 
chloride  required  the  following  exposures  (m  days) 
to  the  sources  mentioned  :  mfra-red  light  ( 
deseenee  lamp  with  an  ebonite  fil  ~ :  orange-rec 

light  (neon  lamp  with  ruby  filter)  44,  X  3650  A 
(ultra-violet  lamp  with  a  nickel  oxide  filter)  36, 
sunlight  29,  and  un filtered  ultra-violet  light  IS. 
Activation  of  potassium  chloride  by  ultra-violet  light 
plays  an  important  role  in  biological  processes. 

kX-r. 

Photochemical  catalysis.  Reaction  between 
nitric  oxide  and  cyanogen  and  its  mechanism. 
R  G  W.  Norrish  and  F.  F.  P.  Smith  (Trans,  Faraday 
Soe  1928  24,  620 — 629). — Two  reactions,  of  which 
the  former  is  about  six  times  as  extensive  as  the 
latter,  occur  when  mixtures  of  nitric  oxide  am 
cyanogen,  each  at  1  2 — 1/3  atm.  pressure  are  illu¬ 
minated  bv  ultra-violet  light  of  wave-length  360— 
220  uu:  4NO-X+2NO.;  4NOt(CK)*«8X24:-CO^ 
In  the  former  reaction,  cyanogen  acts  as  a  catalyst, 
but  neither  reaction  occurs  m  the  absence  of  a  trace 
of  oxygen,  and  therefore  of  nitrogen  peroxide.  The 
total  reaction  is  auto-catalytic  as  a  result  o  e 
accumulation  of  nitrogen  peroxide  The  existence  o 
a  comparatively  stable  intermediate  compound  is 
indicated  by  a  dark  reaction  occurring  over  several 
davs  and  continuing,  with  fall  of  pressure, 
ultra-violet  illumination  has  ceased.  This  eompoun  ' 
is  believed  to  be  nit  rosy  I  cyanide,  and  is  j>erha]*s  pro¬ 


duced  according  to  the  two  opposed  photo-reactions 

2NO+(CN)*  2NOCN.  Of  these  reactions  the 

former  is  catalysed  or  sensitised  by  nitrogen  peroxide. 
Jointly,  these  reactions  give  rise  to  a  photochemical 
stationary  state  associated  with  considerable  equi¬ 
librium  pressures  (90  mm,)  of  nitrosyl  cyanide.  This 
latter  compound,  being  unstable,  decays  spon¬ 
taneously  in  the  dark  according  to  the  reactions 
2N0CN==N»+  0„-r  (CN)2  and  2N0+02=2N02 
NoOi  These  reactions,  in  combination  with  the 
process  2NO+(CN)»  2NOCN,  give  the  total 
change  represented  by  4N0=N2+2N02.  The  reac¬ 
tion  4NO + (CN )2 = 3No + 2C02  results  as  a  side 
reaction  by  the  combination  of  the  reactions  JNOUJN-f 

NOo  NO+COg+Ng  and  2NO+(CN)a 
2N0CN.  A  precisely  similar  series  of  changes,  which 
can  be  explained  by  an  analogous  mechanism,  has 
been  observed  in  the  system  nitric  oxide-cyanogen 
chloride.  F.  G.  Tbyhorn, 

Photochemistry  of  iron-carbonyl  compounds 
and  the  absolute  absorption  spectrum  of  the 
respiratory  enzyme.  O,  Warburg  (Naturwiss., 
1928,  16,  856 — 861). — The  photochemical  decom¬ 
position  of  iron  carbonyl  with  ultra-violet  irradiation 
agrees  with  the  equation  2Fe(CO)5+ 1  >* 

2C0.  Carbon  monoxide  is  likewise  set  free  by  the 
action  of  light  on  the  haemoglobin  “  carbonyl/*  but 
on  account  of  the  high  velocity  of  the  back  reaction 
the  system  does  not  lend  itself  to  quantitative  work. 
Carbon  monoxide-pyridine-haemm  and  carbon  mon- 
oxide-ferroej'steine  have,  however,  been  studied  m 
detail  and  the  course  of  the  photochemical  change 
follows  the  equations  2FeC04~l/*v  ~!e-r~CO 
and  2Fe(C0)o+lAv  — 2Fe+4CO,  respectively ;  i.e., 
in  both  cases  two  atoms  of  “  carbonyl 19  iron  are  set 
free  per  quantum  absorbed.  The  respiratory  enzyme 
combines  with  1  mol.  of  carbon  monoxide  per  atom 
of  iron,  and  its  properties  can  be  deduced  from  the 
respiration  of  the  living  cell  under  different  con¬ 
ditions.  From  the  changes,  which  occur  on  irradi¬ 
ation  the  absorption  spectrum  of  the  enzyme  has 
been  deduced.  The  curve  for  the  carbon  monoxide- 
enzvnie  is  verv  similar  to  that  of  the  haemin  compound. 

The  absorption  curve  for  the  ferroeysteine-carbon 
monoxide  is  quite  different,  the  maximum  being  at 
490  uu.  and  the  intensity  of  absorption  about  Mr-  times 
as  great,  whilst  the  curve  for  iron  pent acar bony  1  is 
10"4  times  as  great  as  that  of  the  hseram  compound 
and  shows  only  continuous  absorption  between  430 
and  000  un.  The  absorption  spectra,  therefore, 
indicate  not  merely  the  iron-carbonyl  group  as  a 
part  of  the  respiratory  enzyme,  but  also  show  that 
it  is  attached  to  a  haemin-Iike  molecule.  The  chemical 
constitution  of  the  enzyme  is  therefore,  in  essentials, 
now  known.  R.  A.  Morton. 

Photochemical  decomposition  of  glyoxal, 
R.  G.  W.  Xorrish  and  J.  G.  A.  Griffiths 
1928  2829 — 2840). — The  photochemical  decomposi¬ 
tion  of  gaseous  glyoxal  has  been  measured  by  obsem  ing 
the  diminution  in  pressure  during  the  illumination  of 
the  gas  in  a  water-cooled  glass  bulb  with  the  unfilterec 
light  of  a  3000-c.p.  mercury -vapour  lamp,  ihe  light 
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reaching  the  gas  was  probably  in  the  regions  436,  405, 
and  365  \m  and  that  active  in  promoting  the  decom¬ 
position  at  3650  A.  The  pressure-time  curves  con¬ 
form  approximately  to  a  bimolecular  law  with  respect 
to  decomposing  glyoxal.  The  final  pressure  even 
after  prolonged  heating  is  never  exactly  half  the 
initial,  as  would  be  expected  from  the  equation 
SCgHoOg— CO+GgHjOg  - — >  polymerised  product, 
which  reaction  takes  place  to  an  extent  of  about 
98*5%.  A  secondary  reaction,  C2H202= 2CO + H2 , 
probably  occurs  to  a  small  extent.  The  mol.  wt.  of 
the  glyoxal  was  determined  from  its  vapour  density 
as  58*7,  so  that  thermal  dissociation  is  excluded,  A 
white  solid  produced  during  the  decomposition  of  the 
gas  appears  to  be  the  polymeride  of  the  hitherto 
unknown  glycerosone  to  which  it  is  hydrolysed  in 
aqueous  and  acid  solutions.  The  properties  of 
glycerosone  suggest  that  it  exists  in  aqueous  solution 
in  tautomeric  equilibrium  with  an  acidic  hydroxy- 
methylene  form,  the  change  from  neutral  to  acid 
taking  place  slowly  at  the  ordinary  temperature. 

H,  Ingleson, 

Some  properties  of  alkali  metals.  L.  Hack- 
spill  (Heiv.  Ohim.  Acta-,  1928,  11,  1003— 1026).— A 
lecture  delivered  before  the  Swiss  Chemical  Society 
on  Aug.  31,  1028.  R.  N.  Kerb. 

Hydrates  of  beryllium  halides.  V.  Cupr  and 
II.  Salansky  (Z.  anorg.  Chem.,  1028, 176,  241—257), 

Hie  preparation  of  considerable  quantities  of  pure 
beryllium  compounds  is  described.  Beryllium  chlor¬ 
ide  tetrahydrate,  prepared  by  spontaneous  evapor¬ 
ation  of  a  clear  solution  of  the  oxide  in  hydrogen 
chloride  solution,  is  extremely  unstable  in  moist  air, 
hydrogen  chloride  being  readily  evolved.  The  brom¬ 
ide  tetrahydrate,  precipitated  in  the  analogous  manner, 
does  not  lose  hydrogen  bromide  in  moist  air;  the 
corresponding  iodide  could  not  be  prepared  The 
compounds  BeCl2,3H20,Et20  and  BeBr2,3H20,Et20 
are  described,  but  the  analogous  iodide  has  not  been 
prepared,  although  evidence  has  been  obtained  for 
the  existence  of  the  compound  BeI2J2H20,2Et20. 

H.  F,  Gillbe, 

Cadmium  acetylides.  JL  Gjbbaueb  (Z.  anorg. 
Chem.,  1 928,  176,  283 — 284). — Slow  passage  of  puri¬ 
fied  acetylene  through  an  acetone  solution  of  the 
compound  CdCI2,NH2Ph  produces  an  orange,  amor¬ 
phous  precipitate  which  when  washed  with  acetone 
and  dried  at  110°  has  the  composition  CdC2,C2H2,CdL„ 
By  washing  this  substance  with  alcohol  or  water  the 
compound  CdC2,C2H2  is  obtained.  Both  substances 
are  stable  in  the  air,  and  may  be  heated  to  about 
200°  without  decomposition ;  neither  is  explosive. 

H.  F.  Gillbe. 

New  fluoboric  acid.  A.  Travers  and  Mala- 
brake  (Compt.  rend.,  1928,  187,  765 — 767).— The 
curve  of  neutralisation  of  the  mixture  H3B03+4HF 
with  potassium  hydroxide  solution  indicates  that 
boric  acid  reacts  instantaneously  with  hydrofluoric  acid 
to  form  a  new  fluoboric  acid,  the  salt  of  which  is  easily 
decomposed  by  alkali.  Tetrafiuoborie  acid,  HBF4, 
is  formed  slowly,  particularly  in  the  cold,  until 
equilibrium  between  the  two  fluoboric  acids  is  estab¬ 
lished.  The  time  taken  and  the  amount  of  the  latter 
formed  at  equilibrium  increase  with  the  concentration 


of  the  reactants  and  with  the  initial  acidity  of  the 
mixture  (cf.  Abegg,  Fox,  and  Herz,  A.,  1903,  ii,  540). 

J.  Grant. 

Existence  of  a  new  type  of  fluoborate.  A. 
Travers  and  Mal abrade  (Compt.  rend,,  1928,  187, 
891 — 892 ;  cf.  preceding  abstract). — In  the  deter¬ 
mination  of  soluble  or  insoluble  fluorides  of  the  typo 
MBF4  by  Travers’  fluosilieate  method  (A.,  1921,  ii, 
706)  a  preliminary  alkaline  fusion  is  required,  since 
the  reaction  H3B03+3HF+nl£F  BF3,»KF+ 
3H20  increases  the  pa  value  by  destruction  of  the 
acids  present,  and  there  is  no  immediate  precipitation 
of  the  insoluble  potassium  salt  unless  acid  is  added  to 
increase  the  rate  of  formation  of  the  acid  HBF4, 
Fusion  destroys  the  complex  BF4'  ion,  and  on  acidi¬ 
fication  all  the  fluorine  is  converted  into  insoluble 
potassium  fluosilieate,  since  the  fluoborate  produced 
is  less  stable  and  more  soluble  than  KBF4.  Further 
evidence  for  the  existence  of  another  fluoborate  is 
provided  by  the  action  of  boric  acid  on  neutral  con¬ 
centrated  solutions  of  potassium  fluoride,  and  by 
the  work  of  Abegg,  Fox,  and  Herz  (A.,  1903,  ii,  540). 

J.  Grant. 

Measurement  of  bi-  and  quadri-valent  com¬ 
pounds  of  the  rare  earths.  I.  Samarium 
halides.  W.  Klemm  and  J.  Rockstroh  (Z.  anorg. 
Chem.,  1928,  176,  181— 199).— Isotherms  of  the 
system  samarium  trichloride-ammonia  indicate  the 
existence  of  complexes  containing  13,  8,  5,  4,  2|,  2, 
and  1  mols.  of  ammonia  per  mol.  of  trichloride. 
There  is  a  considerable  tendency  to  mixed  crystal 
formation,  especially  above  8  mols.  of  ammonia. 
The  existence  of  SmCl3,9*5NH3  and  SmCl3,lT5NH3 
could  not  be  confirmed,  whilst  the  triammine  definitely 
does  not  exist.  Samarium  dicliloride  forms  complexes 
having  respectively  2  and  8  mols,  of  ammonia,  which 
exhibit  considerable  tendency  to  formation  of  mixed 
crystals.  Reactions  such  as  the  following  take  place 
with  great  ease  :  SmCL»4NH3 — >  Sm(NH,)0I»+H 
and  Sm(NH2)Cl2+2NH3  — >  Sm(NH*)*Cl+NH.CL 
At  temperatures  from  30°  to  100°  a  sublimate  of 
ammonium  chloride  is  formed.  There  is  a  tendency 
for  this  type  of  reaction  to  occur  with  the  trichloride 
at  ammonia  concentrations  from  0  to  1  J/.  The  den¬ 
sities  of  samarium  trichloride,  tri bromide,  dichloride, 
and  dibromide  are  4*3140*01,  5*4040*02,  4*56,  and 
5T7,  respectively ;  the  m.  p.  of  the  trichloride,  pre¬ 
pared  by  the  action  of  chlorine  and  sulphur  chloride 
on  the  oxide,  is  6774*1°,  and  that  of  the  tribromide, 
prepared  by  the  action  of  hydrogen  bromide  on  the 
powdeied  trichloride,  is  62842°.  The  magnetic 
susceptibilities  of  the  trioxide,  tribromide,  and 
dibromide,  referred  to  1  g.,  are  9900  X  1(H,  15600  X 
ID"8,  and  71000  xlO"6,  respectively,  H.  F.  Gillbe. 

Hydrates  and  hydrogels.  XI.  Simplest 
silicic  acids  ;  aluminium  hydroxide.  R.  Wtt.t.. 
statter,  H.  Kraut,  and  IC.  Lobixger  (Bar.,  3928 
[Bl  2280—2293;  cf.  A.,  1926,  36).— Solutions  of 
monosilieie  acid  are  obtained  by  passing  the  vapour 
of  silicon  tetrachloride  into  ice-cold  water  containing 
f i  eshly-preeipitated  silver  oxide,  the  success  of  the 
operation  depending  on  the  maintenance  of  a  suitable 
hydrogen-ion  concentration  in  the  solution  which  is 
thus  attained.  When  the  brown  colour  of  the  silver 
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oxide  has  disappeared,  the  concentration  of  hydro¬ 
chloric  acid  is  adjusted  to  0-01 — OOOSiY  by  further 
addition  of  the  oxide,  the  value  of  pn  (in  presence  of 
silicic  acid)  being  2*5 — 2*8.  The  clear  solution  con¬ 
tains  more  than  80%  of  the  theoretical  quantity  of 
SiOo.  The  dissolved  acid  has  the  mol.  wt.  72 — 75 
and  thus  consists  of  75 — 80%  of  monosilicic  acid,  the 
remainder  being  disilicic  acid;  the  calculations  are 
based  on  the  unfavourable  assumption  that  the  total 
hydrochloric  acid  is  free  and  completely  ionised. 
Solutions  of  disilicic  acid  are  obtained  in  a  similar 
manner  except  that  hydrogen  chloride  is  not  removed 
until  addition  of  the  silicon  tetrachloride  is  complete 
and  the  acidity  of  the  residual  hydrochloric  acid  is 
adjusted  to  0*01— Q*Q01jV  (or  the  acid  is  removed 
quantitatively).  In  solutions  2 — 3  lira,  old,  the 
mol.  wt.  of  the  silicic  acid  (as  Si02)  is  120  *130 
instead  of  120,  indicating  the  presence  either  mainly 
of  disilicic  acid  or  of  a  mixture  of  mono-  and  oligo- 
silicic  acids.  The  ability  of  the  acid  to  pass  rapidly 
and  quantitatively  through  a  fish-bladder  membrane 
favours  the  former  view.  Solutions  of  monosilicic 
acid  after  preservation  for  4 — 6  days  contain  mixtures 
of  tetra-  to  hexa-silieic  acicis ;  the  liexasilicic  stage  is 
only  slowly  passed  during  further  preservation. 
Similar  oligosilieic  acids  are  obtained  slowly  from 
disilicic  acid  solutions  with  0-0 1  i\T -hydrochloric  acid. 
Such  preserved  solutions  with  silicic  acids  of  medium 
mol,  wt.  frequently  do  not  give  the  Mylius  reaction 
for  p -silicic  acids  with  egg-albumin.  The  volatility 
of  silicic  acid  with  water  vapour  when  its  solutions 
are  distilled  under  diminished  pressure  is  confined  to 
the  mono-acid.  Solutions  of  the  silicic  acids  can  be 
titrated  potentiometrically  with  sodium  hydroxide. 
The  graphs  correspond  with  those  of  a  very  weak 
acid  and  the  end-point  is  reached  when  silica  and 
alkali  arc  in  the  ratio  1:1.  A  second  stage  in 
the  neutralisation  cannot  be  recognised  definitely. 
Hydrosols  and  gels  of  silicic  acid  behave  exactly  simi¬ 
larly  to  molecular  solutions  during  titration,  but  the 
strength  of  the  acid  diminishes  somewhat  during 
condensation.  Silicon  dioxide,  on  the  other  hand, 
shows  no  indication  of  the  combination  with  hydroxyl 
ions  during  titration  and  lienee  the  gels  do  not 
behave  as  the  dioxide  with  varying  amounts  of 
adsorbed  water.  For  the  titration,  an  antimony 
electrode  is  particularly  suitable. 

To  oc-aluminium  hydroxide  the  structure  Al(OH)3 
is  assigned,  whereas  the  y  compound  is  regarded  as 
Al20a,3H20.  The  meta-compound  may  be  regarded 
as  [A1,0.„H,0]  or  as  a  polyaluminium  hydroxide, 
[“0~Al(OH)-]a.  The  gels  A  and  B  are  poly¬ 
aluminium  hydroxides,  A  consisting  of  chains  between 
the  range  4AI(0H)3-3H20  and  8A1(0H)3~7H2(X 
and  B  as  their  hydrates  with  higher  water  content 
than  the  simplest  chain  formula  permits. 

H,  Wren, 

Silicophosphoric  acids.  K,  Schwartz  (Z.  anorg. 
Chem.,  1028,  176,  23G — 240), — Silicophosphoric  acid, 
HgSi(P04)4,  prepared  by  heating  silica  with  tlxe 
theoretical  quantity  of  orthophosphorie  acid  at  12o 
until  the  prod  uet  yields  a  clear  solution  with  cold 
water  (about  240 — 300  hrs.},  is  decomposed  by  warm 
water,  acids,  and  alkalis,  silica  being  precipitated. 
The  lack  of  stability  of  the  compound  is  evidenced 


by  conductivity  and  transport  measurements.  The 
dissociation  HgSi(P04)4+2H20  — 4H3P04+Si02  is 
irreversible,  since  the  liberated  silica  immediately 
assumes  the  colloidal  state.  Salts  cannot  be  prepared 
from  the  aqueous  solution,  but  thermal  analysis  of 
the  system  NaoQ~Si0*~P205  indicates  the  existence 
of  the  sodium  salt,  of  m.  p.  961°.  Attempts  to  pro¬ 
duce  the  corresponding  silicoarsenie  acid  or  its  salts 
have  proved  unsuccessful.  H.  F.  Gillbe. 

Peroxides  of  titanium,  2irconiumf  hafnium, 
and  thorium,  B.  Schwartz  and  H.  Gxese  (Z. 
anorg.  Chem.,  1928,  176,  209 — 232). — The  hydrated 
peroxides  of  titanium,  zirconium,  hafnium,  and 
cerium  behave  as  peroxy-ortho-aeids  of  the  general 
formula  M(OOH)(OH)3.  The  formula  of  the  thorium 
compounds  is  Th2O7,4H20.  Zirconium  alone  of  the 
group  forms  a  basic  peroxy-sulphate,  Zr2G6S04,8H20, 
obtained  by  the  action  of  hydrogen  peroxide  on  an 
acid  zirconium  sulphate  solution.  In  contradiction 
to  the  results  of  Malikov  and  Pissarjevski,  potassium 
pertitanate  and  perzireonate,  prepared  by  this  method, 
are  found  to  have  the  formulae  IvjTi0o,6H20  and 
K4Zr08,6H20,  respectively,  and  are  to  be  regarded 
as  salts  of  fcetraperoxy- or th o -acids .  Similar  com¬ 
pounds  of  thorium  and  hafnium  have  not  been  pre¬ 
pared.  The  compound  first  prepared  by  Mazzuehelli 
and  Pautandli  has  the  formula  K2Ti02(S04)2,3H20, 
and  analogous  substances  containing  zirconium  and 
hafnium,  but  not  thorium,  have  now  been  prepared. 
The  reactions  underlying  the  new  method  of  deter¬ 
mining  fluorine,  based  on  the  decolonisation  of  a 
solution  of  K2Ti02(S04)2  by  hydrogen  fluoride,  have 
been  elucidated.  Ammonium  peroxytitanyl  fluoride, 
(NH^TiC^Fg,  has  been  shown  by  conductivity 
measurements  to  yield  on  electrolytic  dissociation  four 
ions,  and  the  production  of  the  complex  ion  Ti02F6"\ 
in  which  the  0*0  linking  occupies  only  one  of  the  six 
co-ordination  valencies,  has  thus  been  established. 
The  substances  discussed  are  to  be  regarded  as  true 
pcr-compounds.  H.  F,  Gillbe. 

Active  nitrogen,  C.  N.  Hinshelwogd  (Nature, 
1928  122  404— 407).— A  summary  and  discussion. 

A.  A.  Eldridge. 

Active  nitrogen.  J.  Kaplan  (Nature,  1928,  122, 
771). — Polemical  (of.  Hinshelwood,  preceding  ab¬ 
stract).  A.  A.  Eldridge. 

[Active  nitrogen.]  0,  N.  Hinshelwood  (Nature, 
1928,  122,  771). — A  reply  to  Kaplan  (preceding 
abstract).  A.  A.  Eldeidge. 

Active  nitrogen.  VI.  Formation  of  iron 
nitride  in  the  iron-nitrogen  arc.  E.  J.  B,  Willey 
(J.C.S.,  1928,  2840—2844;  of.  A,,  1928,  3)-— An  arc 
using  a  current  of  3 — 10  amp.  at  35  volts  struck 
between  iron  electrodes  in  a  quartz  bulb  in  an  atmo¬ 
sphere  of  nitrogen  gave  iron  nitride,  Fe4N2.  hrom 
12  to  15%  of  the  iron  withdrawn  by  aspiration  from 
the  inner  blue  cone  of  the  are  was  present  as  nitride. 
The  proportion  fell  as  the  sampling  point  receded 
from  the  hottest  zone.  By  visual  inspection  of  the 
arc  with  a  spectrometer  it  was  not  possible  to  observe 
the  bands  (in  the  yellow)  characteristic  of  the  nitrogen 
afterglow  spectrum.  It  is  possible  that  the  rate  of 
reaction  of  the  active  nitrogen  with  the  iron  is  so 
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rapid  that  the  quantity  of  the  former  in  the  free  state 
is  small.  It  is  suggested  that  if  the  Rayleigh  nitrogen 
be  the  active  form  in  this  case  it  is  noil-luminous  or 
that  under  the  conditions  of  experiment  another  and 
chemically  more  active  form  of  nitrogen  such  as 
Lowry’s  (J.C.S.,  1912,  101,  1152)  is  produced. 

H,  Ingleson. 

Reaction  between  nitrogen  peroxide  and  sul¬ 
phur  dioxide.  E.  Briner,  G.  H.  Lunge,  and  A. 
van  deb  Wuk  (Helv.  Cliioi,  Acta,  1928,  11,  1125— 
1144).— Reaction  proceeds  between  the  above  two 
substances  in  the  liquid  state  according  to  the 
equation  l*5N204+2S0a=S2N209+N0.  The  pres¬ 
sure  produced  in  the  reaction*  has  been  measured ; 
this  is  gradual  at  first,  but  at  a  certain  point  a  sudden 
considerable  increase  takes  place.  The  substance 
S2N209  is  a  white,  crystalline  solid  with,  the  properties 
of  an  anhydride  of  nitrosylsulphurie  acid.  Whilst  it 
is  stable  at  the  ordinary  temperature,  heat  decom¬ 
poses  it  into  a  solid  S2N07  and  nitric  oxide ;  this 
reaction  appears  to  be  reversible  to  a  certain  extent. 

The  heat  of  formation  of  S2N209  has  been  calculated 
from  its  heat  of  dissolution  in  potassium  hydroxide ; 
2SO,  ltq,  +  l«oN204  liq,-S2N.09  sol.+NO  gas+112 
kg.-eah  The  same  solid  product  is  obtained  by 
interaction  of  the  two  gases,  but  only  very  slowly  at 
the  ordinary  temperature.  Reaction  is  quicker  at 
higher  temperatures,  but  the  product  obtained  has  a 
nitrogen  content  lower  than  that  corresponding  with 
32N209,  The  course  of  the  reaction  has  been  inves¬ 
tigated  by  measuring  the  decrease  in  pressure.  The 
curve  of  pressure  against  time  in  all  cases  becomes 
almost  parallel  to  the  time  axis  at  a  point  which 
corresponds  with  only  part  completion  of  the  reaction. 
This  abnormality  is  further  emphasised  by  the  fact 
that  reaction  does  not  take  place  at  all  between  the 
gases  if  mixed  at  a  sufficiently  low  pressure.  The 
reaction  is  very  much  quicker  in  the  presence  of 
platinised  asbestos  as  catalyst,  but  again  reaction  is 
incomplete,  although  it  proceeds  further  than  without 
catalyst.  The  properties  of  the  substance 
S2N209  are  recorded  and  the  mechanism  of  its  form¬ 
ation  is  briefly  discussed.  R.  N.  Kerr. 

Preparation  of  tantalum  pentabromide.  K  R 
Krishnaswami  (Nature,  1928,  122,  845). — Bromine 
is  distilled  in  an  atmosphere  of  nitrogen  or  argon  on 
to  powdered  tantalum  at  260—300°. 

A.  A.  Eldridge. 

Decomposition  of  tritMonate  solutions,  A. 
Hornig  (Z.  anorg.  Ofaem.,  1928,  176,  423—424). 
— Trithionate  solutions  are  hydrolysed  giving  sulphate, 
thiosulphate,  and  hydrogen  ions.  The  presence  of 
the  thiosulphate  is  difficult  to  detect  in  presence  of 
the  acid  formed.  On  adding  potassium  trithionate, 
however,  to  a  cold  saturated  solution  of  copper 
acetate,  and  leaving  for  a  few  days  in  the  dark,  a 
yellow,  crystalline  compound  separates  out  in  trans¬ 
parent  monoclinic  prisms.  The  composition  corre¬ 
sponds  with  the  formula  K2S203,Cu2S203,2H20. 
Some  long,  thin,  yellow  needles  of  unknown  com¬ 
position  have  also  been  observed.  The  potassium 
cuprous  thiosulphate  is  not  stable  in  air  or  in  boiling 
water,  copper  sulphide  being  formed. 

M.  S.  Burr. 


Reactions  of  hydrogen  chloride  with  the  di¬ 
oxides  of  selenium  and  tellurium  between  0°  and 
170®.  T.  W.  Parker  and  P,  L,  Robinson  (J.C.S., 
1928,  2853— 2857).— By  the  action  of  hydrogen 
chloride  on  selenium  dioxide  two  additive  com¬ 
pounds  are  formed  :  (i)  Se02,4HCl,  a  yellow  solid 
stable  at  0°,  and  (ii)  Se02»2HCl,  a  yellow  liquid, 
stable  up  to  170°  and  able  to  be  distilled  at  this 
temperature  with  some  decomposition  into  its  con¬ 
stituents.  This  liquid  dissolves  hydrogen  chloride  in 
amounts  varying  with  the  temperature.  There  is  no 
evidence  that  tellurium  dioxide  forms  a  definite 
additive  compound  within  the  range  0—150°.  At  0°, 
hydrogen  chloride  is  absorbed  in  varying  amounts  by 
the  dioxide  giving  a  heterogeneous  product  which 
loses  water  continuously  in  a  stream  of  the  gas  as 
the  temperature  is  raised.  H.  Ingleson. 

Molybdic  acid-selenic  acid.  E.  Wendehorst 
(Z.  anorg.  Chain.,  1928,  176,  233— 235).— Treatment 
of  selenic  acid  with  molybdic  acid  on  the  water- bath 
for  several  days,  followed  by  removal  and  evaporation 
to  the  liquid  layer,  yields  a  pure  crystalline  mass  of 
the  composition  MoO^SeOg,  winch  with  a  little 
w'ater  yields  a  hydrate  having  when  dried  at  110° 
the  formula  Mo03,Se02,2H20.  No  other  stable 
hydrate  exists.  The  acid  is  extremely  hygroscopic. 
Titration  with  potassium  hydroxide,  using  phenol- 
phthalein  as  indicator,  show's  it  to  be  tetrabasie. 
Alcohol  and  ordinary  acetone  cause  the  production 
of  a  blue  colour  and  a  precipitate  of  selenium,  w'hereas 
pure  acetone  has  no  such  effect.  Permanganate  does 
not  react  with  the  acid,  but  with  water  the  orange 
colour  due  to  permolybdate  is  produced. 

H.  F,  Gilkbe. 

Deniges’  pbospbo-coeruleo-molybdenum  com¬ 
pound.  G.  Dbnig&s  (Pharm.  Acta  Helv.,  1928,  3, 
52 — 56  ;  Chem.  Zentr.,  1928,  i,  2920). — Polemical  (cf. 
Verda,  A.,  1928,  1104).  A.  A.  Eldridge. 

Deniges1  phospho-cceruleo-molybdenum  com¬ 
pound.  A.  Verda  (Pharm.  Acta  Helv.,  1928,  3, 
56 — 59 ;  Chem.  Zentr.,  1928,  i,  2920). — A  reply  to 
Deniges  (preceding  abstract).  A.  A.  Eldridge. 

Chlorine  fluoride.  O.  Ruff  and  E.  Aschee 
[with  J.  Fischer  and  F.  Laass]  (Z.  anorg.  Chem. 
1928,  176,  258 — 270). — Chlorine  fluoride  has  been 
prepared  by  passing  chlorine  into  a  copper  vessel 
containing  fluorine  and  heated  at  250°,  and  frac¬ 
tionally  condensing  the  product.  The  compound  is 
an  almost  colourless  gas  of  characteristic  odour ;  in 
quartz  vessels  it  becomes  yellower  in  colour,  probably 
on  account  of  the  formation  of  chlorine  monoxide. 
The  white  solid  melts  at  —161  ^0*5°  to  a  yellow 
liquid  of  b.  p.  —103^3°.  The  reaction  is  exo¬ 
thermal,  and  even  in  presence  of  a  large  excess  of 
fluorine  some  free  chlorine  exists.  In  general, 
chlorine  fluoride  reacts  in  a  similar  manner  to  fluorine 
but  exhibits  greater  activity  towards  most  metals. 
A  characteristic  reaction  is  that  with  cellulose,  which 
ignites  in  the  cold,  whereas  with  fluorine  the  reaction 
takes  place  only  on  w'arming.  Glass  is  attacked  at 
the  ordinary  temperature,  the  reaction  being  enor¬ 
mously  accelerated  by  the  presence  of  water  vapour 
or  hydrogen  fluoride.  *  H.  F,  Gillbe. 
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_  New  salts  of  the  tervalent  iodine  cation.  F, 
Fighter  and  S.  Stern  (Helv.  Chim.  Acta,  1928,  11, 
1256— 1264).— The  following  salts  of  the  tervalent 
iodine  cation  have  been  prepared  by  Fouque’s 
method  :  phosphate,  bright  yellow  crystals,  trichloro- 
acetate,  dichloroacetate,  monochloroacetate,  light  yellow 
powders.  The  methanesulphonalc,  light  yellow 
crystals,  has  been  prepared  directly  from  the  acetate. 
Double  salts,  trichloroacetate-iodate  and  monobromo - 
acetaie-iodate ,  have  also  been  obtained.  These 
salts  have  been  shown  to  have  the  required  com¬ 
position  by  analysis  of  the  products  on  decomposition 
with  water.  A  saturated  solution  of  iodine  acetate 
in  acetic  anhydride  was  electrolysed,  using  a  silvered 
platinum  gauze  as  cathode ;  an  amount  of  silver 
iodide  was  deposited  equivalent  to  the  current  passed. 

R.  N.  Kerr. 

Reactions  and  derivatives  of  iron  carbonyl. 
III.  Iron  carbonyls  containing  pyridine.  W. 
Hieber  and  F.  Sonnekalb  [with  G.  Bader]  (Bcr., 
1928,  2421—2427;  cf.  A.,  1928,  511).— The 

direct  action  of  ethylenediamine  on  iron  pentacarbonyl 
affords  the  additive  compound,  Fe(CO)5,  en,  without 
liberation  of  carbon  monoxide.  The  substance  is 
decomposed  by  dilute  acid  into  its  components 
together  with  iron  tetracarbonvl,  ferrous  salt,  and 
very  small  quantities  of  hydrogen  and  carbon  mon¬ 
oxide.  The  substitution  of  carbon  monoxide  by 
ethylenediamine  (loc.  ciL)  depends  therefore  on.  the 
presence  of  pyridine.  The  interaction  of  iron  penta¬ 
carbonyl  with  a  large  excess  of  pyridine  at  80°  is 
accompanied  by  the  maximal  evolution  of  approxim¬ 
ately  3  mols.  of  carbon  monoxide;  in  the  presence 
of  5  mols.  of  the  base  the  disengagement  occurs  more 
rapidly,  whereas  it  is  invariably  very  slow  at  the 
atmospheric  temperature.  Light  accelerates  the 
change,  causing  the  liberation  of  2  mols.  of  carbon 
monoxide  at  the  ordinary  temperature.  The  com¬ 
pound  Fe(CO)5,C5H5N  is  the  primary  product  which 
subsequently  yields  the  substitution  products 
Fe(CO)4>C5HsN  and  Fe(CO)3,2C5H5N,  Substitution 
occurs  only  when  the  liberated  carbon  monoxide  is 
allowed  to  escape.  Decomposition  of  the  compounds 
by  dilute  acids  affords  hydrogen,  carbon  monoxide, 
and  ferrous  salt;  the  proportion  converted  into  the 
ferrous  ion  varies,  the  remainder  of  the  metal  appear¬ 
ing  as  iron  tetraearbonyl.  The  carbon  monoxide  is 
partly  reduced  by  the  nascent  hydrogen,  which  also 
hydrogenates  the  pyridine.  H.  Week. 

Complex  salts.  I.  Preparation  and  pro¬ 
perties  of  some  selenitopentammmecobalt  salts, 
H.  L.  Riley  (J.C.S.,  1928,  2985— 2989),— Ions  pos¬ 
sessing  an  electro  valency  of  two  show  varying 
co-ordination  valencies.  The  carbonate  ion  usually 
occupies  two  positions,  but  sometimes  only  one. 
Those  of  the  sulphate  or  sulphite  type  possess  a 
greater  tendency  to  occupy  one  position  in  the 
complex.  An  explanation  of  this  behaviour  is 
advanced  and  evidence  in  its  favour  is  obtained  from 
the  study  of  the  properties  of  selen  i tope n tammx  ne- 
cobaltic  chloride,  [Co(Se03)(NH3)5]Cl,  occurring  as 
brownish-red  crystals  which  when  dissolved  in  water 
dissociates  as  a  binary  electrolyte  to  the  extent  of 
97%  in  0*lAT-soIutions,  and  selenitopeniammxm- 
cobaltic  selenite,  [Co(Se03)(NH^)5]2Se03J3H20  ( ?), 


which  could  not  be  obtained  in  a  pure  state  owing  to 
its  deliquescent  nature.  H.  Inglesqn. 

Metallic  cyanates.  III.  Ammines  of  the 

simple  cyanates  with  hexamethylenetetramine. 
R.  Hipan  (BuL  Soc.  Stiinte  Cluj,  1928,  4,  29—41 ; 
Chem.  Zentr.,  1928,  1,  2938— 2939).— Compounds  of 
the  general  formula  [X(R^O)2C0H12N4](CNO)2J  where 
X— Co,  Ni,  Mn,  Fe,  Cu,  or  Cd,  have  been  prepared : 
their  stability  and  insolubility  are  greater  than  those 
of  the  simple  cyanates.  The  compounds 
fCu(MeOH)2C6H1olsr4](CNO)i,  and 
[Cu(EtOH)CeHj JJ4]{CNO)2 "were  also  obtained. 

A.  A.  Eldridge. 

Selenocyanoammines.  I.  G.  Spacu  and  R. 
Rifan  (BuL  Soc.  Stiinte  Cluj,  1928,  4,  3—22;  Chem. 
Zentr,,  1928,  i,  2937 — 2938). — Selenocyanoammines 
have  been  prepared  (1)  by  adding  the  required  base 
to  a  metallic  salt  solution,  such  that  no  precipitation 
takes  place,  and  then  precipitating  the  sclenocyano- 
ammine  by  addition  of  alkali  selenoeyanate  solution * 
(2)  by  causing  potassium  selenoeyanate  and  a 
metallic  nitrate  to  react  in  alcoholic  solution,  and 
addition  of  the  required  base  after  filtration  from 
potassium  nitrate.  The  following  metallic  pyridine - 
and  hexamethyleneieiramim-selenocyanaies  are  de¬ 
scribed  :  [X(H2O)4C0H12N4](SeCN)2,  where  Co, 
Ni,  Mn,  Fe,  or  Zn;  [X(C6H5N)4](SeCN)2,  where 
X=Co, Ni, Mn,  Fe,  Zn,  or  Cel;  fNi(C5H5N)r](SeCN)2 , 
[Zn(CsH5N)2](SeCN)2 ;  [Cd(C§H5N)2](SeCN)2. 

A.  A.  Eldridge. 

Sebor’s  method  of  quantitative  spectral 
analysis.  J.  Knob  (Chem.  Obzor,  1926,  1,  253 
256 ;  Chem.  Zentr.,  1928,  ii,  371). — The  method  where¬ 
by  it  is  sought  to  determine  the  concentration  ol 
dyes  by  measurement  of  the  width  of  the  absorption 
bands  is  inexact.  A.  A.  Eldridge. 

Gravimetric  titrations  and  their  application 
to  microchemical  determinations.  B,  Ormont 
(Z.  anal.  Chem.,  1928,  75,  209 — 228). — For  micro- 
volumetric  analysis  more  accurate  results  can  be 
obtained  by  weighing  the  standard  solution  in  the 
burette  before  and  after  titrating  to  the  end-point 
than  by  measuring  the  volume  of  solution  used. 
The  standard  solution  is  prepared  in  such  a  way  that 
it  contains  a  definite  fraction  of  the  equivalent  weight 
of  the  standard  substance  in  1  leg.  of  solution.  A 
suitable  burette  for  use  in  the  work  is  described  and 
illustrated,  and  the  possible  sources  of  error  and  the 
preparation  of  the  solutions  and  indicators  are  dis¬ 
cussed,  Microchemical  gravimetric  titrations  afford 
an  accurate  means  of  determining  quantities  between 
GxlO"4  and  2’6xl(h7  g.  of  hydrogen  chloride  by 
acidimetry  and  7*3  X 1CH — 345x  10“7  g.  of  arsenic 
trioxide  by  iodometry.  A.  R.  Powell. 

Apparatus  for  colorimetric  titration.  E.  B. 
Powers  (Ecology,  1928,  9,  364). 

Chemical  Abstracts. 

Systematic  knowledge  of  indicators.  XIII. 
Solvent  errors.  (1)  Alcohol  error  with  methyl- 
orange  and  related  azo-indicator s .  XIV.  New 
source  of  error  in  colorimetric  measurements  ; 
the  44  light  error  M  of  some  azo-indicators  in 
presence  of  organic  solvents,  A.  Thiel  and 
Spring  km ann  (Z.  anorg.  Chem,,  1928,  176,  64  *9, 


42 


BRITISH  CHEMICAL  ABSTRACTS, — A, 


112 — 120). — XIII.  When  alcohol  is  employed  as 
solvent  in  titrations  with  azo -indicators  two  errors 
are  liable  to  arise,  one  being  purely  optical  and  the 
other  due  to  an  alteration  of  the  acid -sensitivity  of 
the  indicator.  Measurements  have  been  made  of  the 
extinction  coefficients  of  methyl-orange,  methyl  - 
yellow,  monomethyl- orange ,  and  methyl-red  in 
aqueous  solutions  containing  0 — -100%  of  ethyl 
alcohol.  The  pa  of  0*117-  and  0*01]7-solutions  of 
hydrogen  chloride  in  various  mixtures  of  alcohol  and 
water  has  been  determined,  and  the  values  of  the 
half  stages  of  the  four  indicators  in  the  same  mixtures 
have  been  ascertained. 

XIV.  Disubstituted  ^-aminoazobenzene  derivatives 
in  presence  of  methyl  and  ethyl  alcohols  and  acetone 
are  bleached  by  the  action  of  light,  the  process 
reaching  an  equilibrium  but  reverting  in  the  dark  in 
accordance  with  the  law  for  unimolecular  reactions. 
The  equilibrium  is  influenced  by  the  alcohol  con¬ 
centration,  and  is  liable  to  become  a  source  of  error 
in  colorimetric  determinations.  H.  F.  Gillbe. 

Simplified  potentiometrie  analysis.  E. 
MOller  and  H,  Kogibt  (Z,  anal.  Chem.,  1928,  75, 
235 — 239). — Examples  are  given  of  the  results 
obtained  by  the  use  of  the  capillary-wire  electrode. 
From  these  it  is  inferred  that  the  new  electrode  may 
be  used  satisfactorily  in  place  of  the  W-ealomel  elec¬ 
trode  for  all  potentiometrie  titrations, 

A.  R,  Powell, 

Rapid  determination  of  selenium,  E,  Benesoh 
(Ghein.-Ztg.,  1928,  52,  878— 879) .—Selenium  pre¬ 
cipitated  as  element  by  any  of  the  usual  methods  is 
collected,  washed  roughly,  and  dissolved  in  cold 
saturated  sodium  sulphide  solution.  The  red  col¬ 
loidal  solution  reacts  quantitatively  with  potassium 
cyanide  according  to  the  equation  Se+KGN— KSeON. 
I  he  end-point  is  marked  by  the  change  of  colour 
from  red  to  yellow.  S.  I.  Levy. 

Gas-volumetric  determination  of  nitrogen  in 
ammonia,  carbamide,  and  ammonium  salts. 
P.  Risohbieth  (Z,  physikal.-Ghem.  Unterr,,  1928, 
41,  132—133;  Chem.  Zenfcr.,  1928,  i,  2973).— A 
lecture  experiment.  A.  A.  Eldrtdge. 

Determination  of  small  quantities  of  nitrate 
nitrogen.  B.  G.  Simek  (Chem.  Listy,  1928,  22, 
353—357,  473—476), — The  reduction  methods  of 
Devarda  and  of  Ulsch  are  unsuitable  for  the  deter¬ 
mination  of  small  quantities  of  nitrate  nitrogen 
(less  than  2  mg.),  whilst  that  of  Arnd  gives  a  mean  error 
of  only  about  1%  when  duraluminium  is  used  for 
reduction.  The  Gladstone-Tribe  colorimetric  method 
gives  results  on  the  average  10%  below  the  actual 
values.  The  Marx-Trommsdorff  titration  method 
gives  good  agreement  for  quantities  of  nitrogen 
within  the  limits  GT — 0*5  mg.;  this  method  cannot, 
however,  be  applied  in  the  presence  of  sodium 
chloride.  R.  Truszkowskl 

Volumetric  method  of  determining  phosphoric 
acid  in  alkali  and  alkaline-earth  phosphates  and 
m  phosphates  of  iron  and  aluminium.  Drac- 
houssoe  and  Doughy  (Chim.  et  Ind.,  1928,  20, 
823  828). — A  solution  of  a  dihydrogen  phosphate, 
neutral  to  methyl-orange  and  containing  a  sufficiency 
of  calcium  chloride,  is  titrated  with  standard  sodium 


hydroxide  solution  until  neutral  to  phenolphthalein 
in  the  cold  :  2H3P04+3Caa2+6Na0H=Ca3(P04)2+ 
6NaCl + 61I20 .  Acid  phosphates  of  iron  or  aluminium 
which  would  give  precipitates  are  determined  by 
the  difference  between  titrations  with  methyl-orange 
and  phenolphthalein.  Errors  due  to  the  presence  of 
carbon  dioxide  in  the  reagents  are  corrected  by  a 
blank.  If  calcium  chloride  is  being  used  not  more 
than  small  quantities  of  nitrates  are  admissible,  and 
ammonia  must  be  eliminated.  Free  lime  in  dicalcium 
phosphate  may  be  determined  in  the  same  operation. 
Natural  phosphates  always  contain  iron  and  alum¬ 
inium  and  must  be  treated  accordingly.  The 
method  is  sufficiently  accurate  for  all  industrial 
purposes.  C.  Irwin. 

Test  for  arsenic.  DatjvS  (Ann,  Chim.  analyt., 
1928,  [ii],  10,  320 — 321). — The  solution  is  treated 
with  sodium  hydroxide  and  a  piece  of  aluminium 
foil  and  the  gases  evolved  are  brought  into  contact 
with  a  paper  saturated  with  mercuric  chloride  solu¬ 
tion,  A  yellow  stain  on  the  paper  indicates  the 
presence  of  arsenic.  Silver  nitrate  cannot  be  used  in 
the  test  instead  of  mercuric  chloride,  as  hydrogen 
silieide  is  evolved,  and  this  gas,  like  hydrogen  arsen¬ 
ide,  blackens  silver  nitrate  paper.  A.  R.  Powell, 

Use  of  B-hydroxyquinoline  in  silicate  analysis. 
J.  Eobitsghek  — See  B.,  1928,  895, 

Determination  of  carbon  and  hydrogen  in 
organic  substances  by  the  dry  method.  D, 
Batesotot  (Ber„  1928,  61,  [JB],  2336— 2340).— The 
substance  is  burnt  in  air  or  oxygen,  the  contact  agent 
being  platinised  asbestos  held  in  position  by  oxidised 
copper  gauze  plugs  containing  the  same  catalyst. 
The  tube,  which  is  about  50  cm.  long  and  0*8  cm. 
internal  diameter,  is  placed  in  a  small  sheet-iron 
furnace  heated  by  three  Teclu  burners.  A  complete 
combustion  requires  only  0*75 — 1  hr.  BL  Wren. 

Elementary  micro-analysis.  R.  Gotoae  (Bull. 
Soc.  chim.  Belg.,  1928,  37,  335— 344).— A  method  of 
micro-combustion  of  organic  substances  is  described 
which  it  is  claimed  possesses  certain  advantages  over 
the  ordinary  Pregl  method,  particularly  with  regard 
to  rapidity  of  working  and  simplicity  of  technique. 
The  water  and  carbon  dioxide  formed  by  the  com¬ 
bustion  of  the  substance  are  not  absorbed  in  the  usual 
way,  but  are  condensed  in  U -tubes  cooled  by  means 
of  an  alcohol-carbon  dioxide  mixture  and  liquid 
oxygen,  respectively.  These  tubes  are  sealed  up 
after  the  combustion,  and  the  actual  weighing  of  the 
water  and  carbon  dioxide  formed  can  be  postponed  to 
any  convenient  time.  Using  5  mg.  of  a  substance, 
containing,  70%  of  carbon  and  10%  of  hydrogen, 
the  possible  errors  are  i  0*5  %  C  and  ±1*3%  H,  but 
larger  quantities  may  be  conveniently  employed,  with 
a  corresponding  decrease  in  the  possible  error.  The 
method  is  especially  useful  where  small  numbers  of 
combustions  are  made  from  time  to  time. 

O.  J.  Walker. 

Simultaneous  determination  of  silver  and 
cadmium  by  potentiometrie  titration.  E. 
Muller  and  H.  Hbntschel  (Z.  anal.  Chem.,  1928, 
75,  240 — 244). — The  solution  is  first  titrated  with 
0*1  M -potassium  bromide  solution,  using  a  silver 
indicator  electrode  and  an  opposed  E.M*F.  of 
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+0*173  volt  against  the  normal  calomel  electrode, 
then  with  sodium  ferrocyanide,  using  a  platinum 
indicator  electrode  and  an  opposed  E3I.F,  of 
+0*15  volt.  Both  titrations  are  made  at  75°. 

A.  R.  Powell, 

Precipitation  of  zinc  sulphide  from  solutions 
containing  considerable  quantities  of  sodium 
chloride.  L,  Bede  (Ber.,  1928,  61,  [B],  2248 
2251).— The  precipitation  of  zinc  sulphide  from 
neutral  solutions  of  zinc  salts  by  hydrogen  sulphide 
in  presence  of  a  small  quantity  of  sodium  acetate  is 
appreciably  hindered  by  the  addition  of  sodium 
chloride.  In  presence  of  even  very  small  amounts  of 
free  acid,  the  effect  of  sodium  chloride  is  so  consider¬ 
able  that  an  exact  determination  of  zinc  is  not  pos¬ 
sible.  The  deficit  amounts  to  more  than  30%  when 
much  sodium  chloride  is  present.  The  zinc  sulphide, 
precipitated  by  addition,  of  colourless  ^mmonium 
sulphide  to  solutions  of  zinc  salts  and  ammonium 
acetate,  settles  more  rapidly  in  the  presence  than  in 
the  absence  of  sodium,  chloride.  In  these  cases,  also, 
the  separation  of  the  sulphide  is  not  quantitative,  but 
the  effect  of  the  sodium  chloride  is  less  marked  than 
in  add  solution.  H.  Wren. 

Sensitivity  of  methods  of  detection  of  im¬ 
purities  in  cadmium  and  copper.  6,  Tammann, 
A.  Heenzel,  and  F.  Laass  (Z.  anorg.  Chem.,  1928, 
176,  143 — 146). — Microscopical  examination  of  the 
residue  remaining  after  cadmium  containing  0*1 
0*01%  of  lead,  bismuth,  antimony,  or  tin  has  been 
dissolved  in  50%  ammonium  nitrate  solution  demon¬ 
strates  that  this  procedure  forms  a  sensitive  test  for 
the  presence  of  these  metals.  The  limits  at  which, 
antimony,  bismuth,  and.  lead  may  be  determined  in 
copper  by  this  method,  after  dissolving  in  d5% 
ammonium,  persulphate  solution,  is  about  0*1%,  the 
limit  for  gold  being  about  0*01%;  the  presence  of 
cuprous  sulphide,  in.  quantity  corresponding  with 
about  0*001%  of  sulphur,  may  also  be  detected.  In 
general,  the  sensitivity  of  the  microscopical  method  is 
increased  by  first  rolling  the  metal  and  then  heating 
to  above  the  eutectic  temperature,  as  the  phase  rich 
in  the  impurity  aggregates  in  the  interstices  between 
the  crystals,  and  the  foreign  material  remains  after 
dissolution  in  the  form  of  coarse  particles. 

H.  F.  Gillbe. 

Rapid  analysis  of  bronze  and  brass  without 
electrolysis.  H.  Krug.— See  B.,  1928,  930. 

Determination  of  free  aluminium  oxide  in 
silicate  mixtures.  L.  A.  Schmelev,  See  B.,  19-8, 
895. 

Metallic  cyanates.  V.  Separation  of  the 
metals  of  the  third  analytical  group,  R<  Rifan 
(BuL  Soc.  Stiinte  Cluj,  1928,  4,  104—109 ;  Chem. 
Zentr,,  1928,  i,  2974).— The  precipitate  containing 
aluminium,  zinc,  manganese,  chromium,  iron,  nickel, 
and  cobalt  is  dissolved  in  10%  hydrochloric  acid, 
treated  with  a  few  c.e.  of  “  perhydrol,  boiled,  and 
filtered  from  sulphur ;  the  filtrate  is  nearly  neutralised 
with  sodium  carbonate,  again  boiled  with  ammonium 
nitrate  (1 — 2  g.),  and  treated,  with  stirring,  with 
repeated  small  quantities  of  a  2%  potassium  cyana  e 
solution.  Aluminium,  chromium,  and  iron  are  thus 
precipitated;  in  their  usual  separation,  aluminium 


is  again  precipitated  by  means  of  cyanate.  In  the 
separation  of  the  remaining  metals,  zinc  is  precipitated 
by  means  of  pyridine  and  potassium  bromide  as  the 
compound  [Zn(05H5N)2]Brr  A.  A.  Eldridge. 

Gallium.  II.  R.  Fricke  and  K.  Meyring  (Z. 
anorg.  Chem.,  1928,  176,  325—348 ;  cf.  A.,  1925,  ii, 
417). — A  method  of  determining  gallium  quanti¬ 
tatively  as  Gag03  is  described.  A  platinum  crucible 
is  not  suitable  for  this  purpose.  The  electrical  con¬ 
ductivity  and  f.-p.  depression  of  ammoniaeal  gallium 
hydroxide  solutions  have  been  determined,  and  it  is 
concluded  that  the  solubility  of  gallium  hydroxide  in 
ammonia  solutions  is  largely  due  to  the  formation 
of  salts  and  not  of  complex  compounds.  The 
hydrolysis  of  gallium  chloride  and  sodium  g&lliate  has 
been  investigated  by  the  hydrogen  electrode  method. 
The  results  in  the  gallium  chloride  solution  are  com¬ 
plicated  by  the  high  hydration  of  the  gallium  ion,  hut, 
working  in  dilute  solution,  the  first  hydrolytic  con¬ 
stant  of  gallium  trichloride,  [Ga+  *  OH][B> ] /[Ga+ + + ]  =* 
1*4  xl(H,  giving  for  the  third,  basic  dissociation  con¬ 
stant  of  gallium  hydroxide  [Ga* + +][OH')/[Ga++OH)=ss 
4xl0~12.  The  second  hydrolytic  constant,  [Ga+ 
( OH)2][H+ ] /[Ga+ + OH],  is  3*5  xl(H  and  the  corre¬ 
sponding  basic  dissociation  constant  1*6  x  l(Hl.  The 
first  hydrolytic  constant  of  sodium  galliate, 
[GaO2#/OH]tOHf]/[Ga03/^]=3  X  KH,  from  which  the 
third"  acid  dissociation  constant  is  found  to  be 
[Ga03y'/3[H+]/[Ga0//0H]=2  x  1(H2.  Similarly,  the 
second  hydrolytic  constant  and  the  second  acid 
dissociation  constant  are  1*2  xlO-4  and  4*8  X  10“u, 
respectively.  It  is  evident  that  the  acid  and  basic 
properties  of  gallium  hydroxide  are  of  practically  the 
same  order  of  magnitude.  Further,  the  second  dis¬ 
sociation  constant,  whether  basic  or  acidic,  is  only  a 
little  greater  than  the  third,  which  is  to  be  explained  on 
the  basis  of  Bjerrum’s  theory  of  “  Zwitterion  ”  form¬ 
ation  in  ampholytes  (A,,  1923,  i,  444).  M.  S.  Btjrr. 

Influence  of  cobalt  on  the  determination  of 
manganese  in  steel.  I.  Wada  and  S.  Satto. — See 
B.,  1928,  930. 

Sensitivity  of  methods  of  detection  of  small 
quantities  of  impurities  in  iron.  G.  Tammann 
and  W.  Salge  (Z.  anorg.  Chem.,  1928,  176,  152— 
154). — Microscopical  study  of  the  residue  left  after  the 
dissolution  of  iron  in  15%  ammonium  persulphate 
solution  enables  the  presence  of  0*002%  of  sulphur, 
0*05 — 0*02%  of  aluminium,  0*05%  of  antimony, 
0*02%  of  zinc,  or  about  0*01  %  of  silicon  to  be  detected* 

H.  F.  Gillbe. 

Metallic  cyanates.  IV.  Chromium.  Gravi¬ 
metric  determination  of  chromium.  R.  Rifan 
(Bull.  Soc.  Stiinte  Cluj,  1928,  4,  57—61;  Chem. 
Zentr.,  1928,  i,  2973).— men  a  neutral  or  slightly  acid 
solution  of  a  chromium  salt  (0*0002  g.  Cr)  is  boiled 
with  a  2%  solution  of  potassium  cyanate,  granular 
chromium  hydroxide  is  precipitated.  Zinc  and 
manganese,  if  present,  are  kept  in  solution  by  the 
addition  of  an  ammonium  salt,  zinc  being  precipitated 
from  the  filtrate  as  [Zn(C^5N)2](CNO)2  or  the 
corresponding  thiocyanate.  For  the  determination 
of  chromium  (0*04 — 0*05  g.),  the  salt  is  dissolved  in 
200 — 250  c.e.  of  water  and  boiled  until  carbon  dioxide 
is  evolved  with  ammonium  chloride  (2  g.)  and  potassium 


44 


BRITISH  CHEMICAL  ABSTRACTS— A. 


oyanate  (03  g.),  the  precipitate  being  washed,  dried, 
and  ignited  in  the  usual  way.  A.  A.  Eld  ridge. 

Analytical  determination  of  uranium,  thorium, 
and  lead,  as  a  basis  for  age-calculations.  C.  N. 
Fenner  (Ainer.  J.  Sci.,  1928,  [v],  16,  369—381). — 
Detailed  directions  are  given  for  the  determination 
of  uranium,  thorium,  and  lead  in  radioactive  minerals 
such  as  euxenite,  polycrase,  samarskite,  and 
monazite.  C.  W.  Gibby. 

Control  of  a  new  method  for  the  measurement 
of  the  temperature  of  a  gas.  M.  Chopin  (Compt. 
rend.,  1928,  187,  935— 937).— From  350°  to  650°  the 
temperature  of  a  current  of  air  calculated  by  the 
author’s  aerodynamic  method  ( ibid 186,  1832) 
exceeds  that  indicated  by  an  electric  thermo-couple 
placed  6  mm.  away  from  the  orifice  by  2-9°  (mean), 
and  is  3*5°  (mean)  below  that  obtained  when  the 
couple  is  20 — 80  mm.  from  the  orifice.  Successive 
determinations  at  600°  gave  values  differing  by  less 
than  1°.  J.  Grant. 

Automatic  apparatus  for  plt  measurement. 
A.  Lassieur  (Chim.  et  Ind.,  1928,  20,  819—822).— 
The  E.M.F.  to  be  measured  is  made  to  charge  a  con¬ 
denser  which  is  then  discharged  through  a  ballistic 
galvanometer.  The  deflexion  is  a  measure  of  the 
E.M.F.,  further  oscillations  being  damped  out  by 
a  shunt.  The  condenser  armatures  are  then  short- 
circuited.  A  switch  is  described  which  makes  these 
successive  connexions  by  simple  rotation.  If  driven 
by  clockwork,  one  measurement  per  minute  can  be 
made.  The  apparatus  is  sensitive  to  0*0045  volt  or  a 
pR  variation  of  0*07.  C.  Irwin. 

(Apparatus  for]  ultrafiltration .  P.  Dickens 
(Chem.  Fabr.,  1928,  633;  cf.  A,,  1928,  728).— 
Attention  is  directed  to  the  author’s  earlier  public¬ 
ations  describing  the  apparatus.  A  diagram  of  a 
modified  form  is  given.  S.  I.  Levy. 

Toy  balloons  and  filtration.  J.  W.  Garrett 
and  C.  D,  Hurd  (Ind.  Eng.  Chem.,  1928,  20.  1130). — 
An  inflated  rubber  toy  balloon  resting  on  top  of  a 
Buchner  funnel  is  an  aid  in  laboratory  pressure 
filtration.  It  is  put  in  position  when  most  of  the 
solvent  has  been  withdrawn  and  prevents  cracking  of 
the  precipitate.  C.  Irwin. 

Washing  by  decantation,  G.  E.  Marsh  (Ind. 
Eng.  Chem.,  1928,  20,  1241). — A  chart  gives  the 
relationship  between  number  of  washings  by  decant¬ 
ation,  initial  and  final  concentrations  of  impurity, 
and  the  proportion  of  the  volume  occupied  by  the 
settled  precipitate.  C.  Irwin. 

Projection  of  Brownian  movement,  N.  H. 
Black  (J.  Chem.  Education,  1928,  5,  868— 873).— A 
projection  apparatus  for  demonstration  is  described. 

Chemical  Abstracts. 

Apparatus  for  working  with,  exclusion  of  air 
or  in  a  neutral  atmosphere,  P.  Dickens  (Instru¬ 
ments,  1928,  I,  311—312). 

Wing  top  oxygen-gas  burner.  G.  R.  Robert¬ 
son  (Ind.  Eng,  Chem.,  1928,  20,  1240— 1241).— For 
glass  working  with  natural  gas  oxygen  is  both 
necessary  and  safe,  there  being  no  tendency  to  light 
back  to  the  mixing  chamber  owing  to  the  slow  rate  of 


flame  propagation.  The  burner  described  employs 
a  short  horizontal  tube  as  mixing  chamber  with  a 
needle  valve  on  each  side  from  oxygen  and  gas 
supplies.  C.  Irwin. 

Laboratory  humidity  cabinet,  I.  C.  Matthews 
and  A.  M.  Burgess  (Ind.  Eng.  Chem.,  1928,  20, 
1239 — 1240). — The  cabinet  is  designed  to  maintain 
any  temperature  between  27°  and  50°  with  humidity 
at  any  point  between  80%  and  100%.  It  is  of  stone 
with  brass  ducts  and  is  fitted  with  a  circulating  fan 
and  both  water  spray  and  steam  jet.  Wet-  and  dry- 
bulb  thermometers  operate  automatic  controls, 

C.  Irwin. 

Protected  reservoir  and  burette  [for  solutions 
affected  by  oxygen].  B.  Cohen  (Ind.  Eng.  Chem., 
1928,  20,  1238). — The  reservoir  has  an  upper  and 
lower  three-way  cock;  the  latter  connects  with  the 
burette  and  the  supply  of  solution.  The  upper  cock 
connects  with  the  inert  gas  supply  and  with  a  by-pass 
around  the  reservoir  for  flushing  out.  The  reservoir 
is  evacuated  in  order  to  charge  it  with  solution. 

C.  Irwin. 

Titration  vessel  with  side  container  to  avoid 
over-titration.  J.  Lindner  (Chem.-Ztg.,  1928,  52, 
868 — 869). — A  side  container  is  joined  to  the  exterior 
of  an  Erlenmeyer  flask  midway  between  the  base  and 
the  mouth.  By  inclining  the  flask  a  small  portion  of 
the  liquid  may  be  tipped  into  the  side  tube,  and  after 
titrating  the  bulk  of  the  liquid,  the  rest  is  returned 
from  the  side  tube,  which  is  rinsed  out  and  the 
titration  completed.  F.  R.  Ennos. 

Unbreakable  explosion  pipette.  F.  W.  Isles 
(Ind.  Eng.  Chem.,  1928,  20,  1163). — An  explosion 
pipette  consists  of  a  1-in.  tee  with  sparking  plug  in  the 
side  outlet  and  a  7-5-in,  nipple  screwed  into  the 
bottom.  Top  and  bottom  steel  plugs  carry  capillary 
hose  connexions  with  mercury  as  aspirating  fluid. 
The  joints  are  made  with  shellac.  C.  Irwin. 

Simplified  catapboriser.  W.  D,  Horne  (Ind. 
Eng.  Chem.,  1928,  20,  1147). — A  flattened  capillary 
tube  about  8  cm.  long  is  enlarged  at  each  end  in  a 
ground  tapered  tube  in  the  form  of  a  stopper.  These 
are  connected  by  rubber  tubing  to  corks  carrying 
glass  tubes  of  2  mm,  diam.  and  platinum  wires.  The 
glass  tubes  serve  for  filling  and  emptying,  and  the 
platinum  wires  are  only  12  cm.  apart,  thus  enhancing 
the  activity  of  the  colloid  particles.  C.  Irwin. 

Viscosimeter  with  double  set  of  radiators.  E, 
Laszlo  (Chem.-Ztg.,  1928,  52,  869). — A  viscosimeter 
of  the  Engler  type  is  provided  with  two  sets  of 
radiating  vanes,  one  set  being  fixed  to  the  inside  of 
the  outer  heating  bath  and  the  other  to  the  outside 
and  base  of  the  inner  oil  container,  whereby  the 
necessity  for  stirring  is  obviated.  Other  minor 
improvements  are  also  described.  F.  R.  Ennos. 

Universal  siphon.  G.  Beetz  (Chem.-Ztg.,  1928, 
52,  868). — A  glass  siphon  of  the  usual  form  is  pro¬ 
vided  near  the  end  of  the  lower  limb  with  a  tap,  above 
which  is  a  side  tube  also  with  a  tap.  The  siphon  is 
filled  by  closing  the  lower  tap,  opening  that  in  the 
side  tube,  and  blowing  down  a  small  w’ater  pump 
which  is  fixed  temporarily  to  the  side  tube. 

F.  R.  Ennos. 
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Geochemistry. 


Phosphate  content  and  hydrogen-ion  concen¬ 
tration  of  the  surface  water  of  the  English 
Channel  and  southern  North  Sea,  June  IS  2  r 
1928  H.  R.  Seiwell  (Nature,  1928,  122,  9-1— 
922)  —For  the  English  Channel,  the  average  phos¬ 
phate  content  (excluding  abnormal  stations)  was 
8*64  mg.  P205  m.3,  and  the  average  (corr  )  was 

8*03  ‘  corresponding  values  for  the  southern  North 
Sea  were  3*44  and  8*11,  respectively,  and  for  the 
Straits  of  Dover  3*65  and  8*05.  There  appears  to 
have  been  a  greater  photo-synthetic  activity  m  the 
surface  water  of  the  southern  North  Sea  than  m  that 
of  the  English  Channel.  A.  A.  Eldbidge. 

Meteoric  iron  of  Savik,  C.  York,  N.  Green¬ 
land.  0.  B.  Boggilb  (Medd.  Gronland,  1927,  74, 
9—30;  Ohera.  Zentr.,  1928,  n,  32). — The  Savik 
meteorite  (3401*7  kg.)  contains  7*25%  Ni,  but  no 
carbon,  cobalt,  or  copper.  A.  A.  Eldbidge. 

Analysis  of  a  eudialyte  from  Chibina  steppes 
and  its  weathering  products.  G.  P.  Tschkrkik 
(Bull.  Acad.  Sci.,  U.S.S.R,  [Russia]  I.Lo,  ill 
720;  Chem.  Zentr.,  1928,  ii,  28 — 29). — The  eudialyte, 
(l  2*83 — 2*99.  H  5—6,  and  its  weathering  product  con¬ 
tain,  respectively,  Ti02  1*81,  3*04;  Fe203  1*54,  15#87  ; 
MnO  1  43,  2*20;  H20  1*07  3*25;  * 

3*92;  FeO  7*21,  3*85;  NasO  12*97,  5*95;  Cl  0*96, 
0*14  “  A.  A.  Eldbidge. 


Silicates.  A.  Endredy  (Fold.  Kozlony,  1927, 
20—105;  Chem.  Zentr.,  1928,  ii,  29).— An  attempt  to 
elucidate  the  constitution  of  grossulante  and  adradite 
by  “  fractional 55  decomposition  with  hydrochloric 
acid.  A.  A.  Eldbidge. 
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trace.  P205  0*74,  CO*  25*20,  H.,0  26*40  H  O  hygro¬ 
scopic  248%.  It  is  "monoclinic,  a  1*485  (1  l*o53,  y 
1*570.  The  dehydration  curve  indicates  the  tormina 
CaH2(€03)2,2Al(0H)3,H20.  A.  A.  Eldbidge. 

[Heterobrochantite,  neptunite,  rock  salt,  and 
svngenite.l  H.  Buttgenbach  (Ann.  Soc,  Geol. 
Bek.,  1926  49,  164 — 180;  Chem.  Zentr.,  1928,  it 
2796). — Heterobrochantite  (Chile) ,  CuSO>4,Cu(OH)2, 
H  2*5,  d  3*757,  is  rhombic  pyramidal ;  neptunite 
Greenland)  has  a:b:  1*3164  ;  1  :  0*8075, 

64°  22'.  A  scratch -test  distinguishes  between  rock 
salt  and  potassium  salts.  The  optical  constants  o 
syngenite  are  recorded.  A.  A.  Eldbidge. 

Schefferite  and  richterite.  J.  Jakob  (Schweiz. 
Min.  Petr.  Mitt.,  1927,  7,  137 — 139;  Chem.  Zentr 
1928  ii,  30). — The  inanganiferous  pyroxenes  anct 
am  phi  boles  frequently,  sometimes  exclusively,  contain 
ter  valent  manganese.  Schefferite  contains  4*oo  am 
richterite  3*34 — 7*17%  Mn203.  A.  A.  Eldbidge. 

Micas  containing  rubidium  and  caesium,  J. 
Jakob  (Schweiz.  Min,  Petr,  Mitt.,  19*/,  7,  L 
141 ;  Chem.  Zentr.,  1928,  ii,  30), — Lcpidohte  (Nubeb, 
Usakos,  S.W.  Africa)  and  zinnwaldite  (Zmnwald) 
contain,  respectively  :  Si02  48*80,  48*55 ;  Ti02  trace, 
0*0;  A1o03  24*44,  21*79;  Mh,03  1*48.  1*40;  Fe203 
2*34,  0*0;  FeO  0*0,  9*51;  MgO  and  CaO  0*0,  0*0, 
Li20  4*93,  3*73;  Na20  2*15,  0*51;  K20  9*26,  8*29, 
Rb^O  1*73,  149;  Cs^O  0*60,  0*0;  HoO(+)  1-88,  0-83, 
H.O  (-)  0*0,  0*0;  ~F  4*69,  6*07  Tot  1*529,  1*541; 
p  1*651,  1-571 ;  1*573.  A.  A.  Eldbidge. 

Harz  mineral  fields.  IV.  Occurrence  of  pyr- 
rhotine  and  origin  of  antimony,  nickel,  and 
cobalt  in  the  Rammelsberg  minerals.  G,  Fee- 
bold  (Zentr.  Min.  GeoL,  1928,  4,  161 — 167 ,  Chem 
Zentr.,  1928,  1,  3045 — 3046). — Pyrrhotme  was  found 
in  zinc  blende  from  the  seventh  Rammelsberg  level. 
Caleite  contained  inclusions  of  antimonite ;  pyrrhotme 
contained  pentlanditc  and  cobalt  glance.  The  con¬ 
ditions  of  the  association  of  these  minerals  are 
discussed  A.  A.  Eldbidge. 

Mineral  constituents  and  origin  of  a  certain 
kaolin  deposit  near  Spokane,  Washington. 
G  E  Goodspeed  and  A.  A.  Weymouth  (J.  Amer. 
Ceram.  Soc.,  1928,  11,  687 — 695). — In  this  region  the 
rocks,  which  are  at  least  pre-Tertiary,  consist  of 
mefcamorphies  intruded  by  granite  rocks.  The  kaolin 
deposits  are  classified  into  three  types  viz.,  (1 
deposits  of  lacustrine  origin,  (2)  material  transported 
from  the  wash  of  felspathic  rocks,  (3)  a  residual 
deposit.  The  last  type,  in  which  no  trace  of  the 
former  existence  of  felspar  is  apparent,  occurs  m 
dvkes  cutting  a  sandy  material.  In  this  case  the 
usual  conception  of  the  formation  of  kaolin  by  the 
weathering  of  felspathic  rocks  does  not  appear  to  be 
tenable.  It  is  suggested  that  it  may  have  been 
formed  either  (1)  by  effective  endomorphic  action,  the 
whole  of  the  pre-formed  felspar  being  changed  by 
the  volatile  constituents  of  an  intrusion,  or  (2)  by  the 
direct  action  of  a  highly  aqueous  magmatic  solution, 
the  alumina  directly  forming  kaolin  instead  of  the  inter¬ 
mediate  felspar.  The  latter  hypothesis  is  strengthened 
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by  the  absence  of  secondary  silica.  A  list  and 
description  of  the  minerals  found  in  the  sandy  matrix 
and  kaolinitic  dykes  arc  given.  A,  T.  Green, 

Helium  contents  and  ages  of  Japanese  radio¬ 
active  minerals  from  IsMkawa  district.  Y. 
Kano  and  B.  Yamaguchi  (Bull.  Chem.  Soc.  Japan, 
1928,  3,  244 — 262). — The  minerals  xenotime,  samar- 
skite,  monazite,  and  ishikawaitc  (cf.  A.,  1922,  ii, 
861)  have  been  examined  for  their  helium  content  with 
the  following  results  ;  1  g.  of  the  minerals  heated  to 
1000°  yields,  respectively,  0-026,  1*42,  0*246,  and 
1*77  c.c.  of  helium.  The  uranium,  thorium,  and  lead 
contents  of  ishikawaite  were  determined.  Calcul¬ 
ations  based  on  the  helium  and  lead  contents  give 


values  respectively  for  the  age  of  this  mineral  as  72*3 
and  127  million  years.  The  ages  of  the  samarskito 
and  the  monazite  arc  calculated  as  81*2  and  73*9 
million  years.  These  three  minerals  from  Isliikawa 
belong  to  the  same  geological  age,  either  Jurassic  or 
Cretaceous.  H.  Ingleson. 

Radioactive  minerals  from  Divino  de  XJM, 
Brazil.  C.  N.  Renner  (Anier.  J.  ScL,  1928,  [v],  16, 
382 — 391). — A  specimen  of  monazite  from  Divino  de 
Ubaeontained5*091%  Tlx  and  0*0927%  Pb,from  which 
its  age  is  calculated  to  be  3*6  X 108  years.  The  age  of 
samarskite  from  the  same  source  is  3*4x10®  years, 
reckoned  from  its  content  of  10*88%  U,  1*64%  Th, 
and  0*62%  Pb.  0.  W.  Gibby, 
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Higher  hydrocarbons  from  methane.  F.  H. 
Constable  (Nature,  1928,  122,  882). — Carbon  de¬ 
posited  on  china  clay  is  not  capable  of  combining  at 
any  appreciable  speed  with  hydrogen  at  800—1200° 
(cf.  Stanley  and  Nash,  B.,  1929,  7). 

A.  A.  Eldridge. 

Slow  combustion  of  triacontane.  S.  Landa 
(Compt.  rend.,  1928,  187,  948—949). — The  slow 
combustion  of  n-triacontane  yields  aliphatic  acids 
(formic,  butyric,  and  valeric  acids  identified),  alde¬ 
hydes  (hexaldehyde  and  hept aldehyde  identified), 
small  amounts  of  unsaturated  hydrocarbons,  and 
carbon  oxides,  but  no  alcohols  or  ketones.  This  is  in 
agreement  with  the  theory  that  the  last-named 
products  arise  only  from  branched- chain  hydro¬ 
carbons.  G.  A,  C.  Gough. 

Interaction  of  A^-pentenyl  bromide  and  mag¬ 
nesium  ethyl  bromide.  C.  Provost  (Compt.  rend., 
1928,  187,  946—948). — A^-Pentenyl  bromide  reacts 
with  magnesium  ethyl  bromide  to  give  Av-heptene, 
b.  p.  94°,  nn  1*4017,  d22  0*701 ,  which  yields  exclusively 
propionic  and  butyric  acids  in  equimoleeular  pro¬ 
portions  on  oxidation  with  potassium  permanganate, 
and  y-ethyl-Aa-pentene,  b.p.85°,  nn  1*3966,  d22  0*6948, 
which  yields  diethylaeetie  acid  on  oxidation  and  a 
dibromuk,  b.  p.  93*6°/15  mm.,  nu  1*5006,  du  1*5251. 
These  results  are  in  accord  with  the  previously 
published  theory  (A.,  1928,  152)  and  demonstrate 
the  separation  of  A^-pentenyl  ion.  On  treatment  with 
alcoholic  potassium  hydroxide,  the  dibromide  yields 
an  acetylenic  hydrocarbon,  b.  p.  87°,  n22  1*4023, 
J22  0*7272,  which  gives  a  precipitate  with  aqueous  or 
ammoniaeal  silver  nitrate  soluble  in  ether,  alcohol,  or 
an  excess  of  the  hydrocarbon.  G.  A.  C.  Gough. 

Action  of  metallic  tin  on  the  dihalogen  deriv¬ 
atives  of  methane.  K.  A.  Kotscheschkov  (J. 
Russ.  Phys.  Chem.  Soc.,  1928,  60,  1191 — 1197)  — 
See  A.,  1928, 1212. 

Decomposition  of  organic  compounds  at  high 
temperatures  and  pressures.  L.  R.  Herndon 
and  E.  E,  Reid  (J.  Amer.  Chem.  Soc.,  1928, 
50,  3066 — 3073). — 36  Organic  compounds,  mainly 
alcohols,  acids,  and  hydrocarbons,  have  been  heated 
at  constant  volume  in  a  metal  bomb  at  temperatures 


of  300 — 525°  for  periods  of  2 — 48  hrs.  For  details  of 
the  very  complicated  results  the  original  should  be 
consulted.  The  quantities  of  gaseous,  water-soluble, 
and  water-insoluble  products  formed,  the  b.  p.  range 
of  the  last-named,  and  the  reaction  products  which 
have  been  Identified  are  tabulated.  The  composition 
of  the  gaseous  mixture  obtained  from  methyl,  ethyl, 
w-propyl,  isopropyl,  benzyl,  phenyleihyl,  and  fenehyl 
alcohols  is  given.  In  general,  hydroxylie  compounds 
are  dehydrated  and  the  hydrocarbon  residue  is  con¬ 
verted  into  an  unsaturated  product  of  wide  b.  p.  range. 
Aromatic  hydrocarbons  yield  complex  mixtures  of 
polymerisation  and  decomposition  products.  n-Hept- 
ane,  benzene,  toluene,  benzoic  and  stearic  acids, 
benzophenone,  and  phenol  are  only  slightly  decom¬ 
posed  at  400°.  H.  E.  F.  Notton. 

Behaviour  of  alkoxide  solutions  towards  nitric 
oxide.  H.  Wieland  [with  J.  J.  Ohavan  and  F, 
Kxages]  (Ber.,  1928/61,  [JB],  2382—2387;  cf. 
Stechow,  A.,  1924,  i,  1157 ;  Traube,  A.,  1925,  i, 
110).— The  production  of  the  compound 
CH2[N(NO)*ONa]2  by  the  action  of  nitric  oxide  on  a 
solution  of  sodium  ethoxido  in  ethyl,  alcohol  is  not  due 
to  the  production  of  acetone  but  of  acetaldehyde,  and 
sodium  formate  is  formed  instead  of  sodium  acetate 
as  assumed  previously.  The  complete  reaction  is 
expressed;  3EtONa  +6NG  — >•  0Ho [N(N 0 ) * ONaL 4- 
H*C02Na  2Et OH .  The  rate  of  the  complete 
reaction  is  controlled  by  that  of  the  dehydrogenation 
of  ethyl  alcohol,  which  constitutes  the  main  change ; 
the  formation  of  the  sodium  salt  is  a  secondary 
process.  Benzyl  alcohol,  in  presence  of  sodium 
benzyl  oxide,  is  much  more  rapidly  dehydrogenated 
than  ethyl  alcohol,  but  the  benzaklehyde  produced 
cannot  react  further  with  nitric  oxide  with  production 
of  a  salt.  wsoPropyl  alcohol  also  reacts  more  readily 
than  ethyl  alcohol  and  a  sodium  salt  is  formed  from 
the  resultant  acetone.  Methyl  alcohol  does  not  appear 
to  be  affected  by  nitric  oxide.  H.  Wren. 

Preparation  of  as-dihydroxy-n-pentane  (penta- 
methylene  glycol)  and  as-di-iodo-n-pentane.  A. 
Muller  and  E.  Rolz  [with  A.  Ger51  (Monatsh 
1928,  50,  105—108;  cf.  A.,  1928,  43,  270,  734).— 
Using  the  method  previously  described,  ac-dihydroxy- 
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u-pentane  \diphemjlur  ethane  >  m,  p,  174 — 175°  (corr.), 
142 — 143°  (corr.)  on  remolting]  was  prepared  in  40% 
yield  by  reduction  of  ethyl  glutarate.  ae-Dibroino- 
?i-pentanc  was  obtained  in  02%  yield  by  the  action 
of  dry  hydrogen  bromide  and  as-di-iodo-n-pentane  in 
76%  yield  by  the  action  of  red  phosphorus  and  iodine 
on  the  glycol,  R.  K.  Callow. 

Carbohydrates  and  polysaccharides.  XVII. 
Isomeric  methyHdene[methylene]glycer ols .  H, 
Hibbert  and  N,  M.  Carter  (J.  Amer,  Ghent.  See., 
1928,  50,  3120 — 3127), — Eenzoyiation  of  the  mixture 
of  mcthylcneglyccrolsj  prepared  by  an  improved 
method  (cf,  Schulz  and  Tollcns,  A,,  1896,  i,  115 ; 
Nef,  A.,  1905,  i,  3 ;  Peacock,  J.C.S.,  1915,  107,  815), 
and  fractional  crystallisation  of  the  product  yields 
pure  ay-methylencglyccryl  p- benzoate  (I),  m.  p.  72°, 
and  u^-methyleneglyceryl  y -benzoate ,  m.  p.  26?.  The 
latter  is  hydrolysed  by  20%  aqueous  potassium 
hydroxide  to  pure  ap -methyteneglyce rol  (II),  b.  p. 
84 — 85°/ 11  mm.,  df  1-2113,  nfj  1-4*177  (p -nitrobenzoate, 
m.  p.  135°),  the  constitution  of  which  is  proved  by  its 
conversion  by  methyl  iodide  and  silver  oxide  into 
y-methyl-afi-methyleneglyceryl  ether,  b.  p.  147°/7G0  mm., 
nf>  1-4213,  df  1-0788,  which  is  hydrolysed  by  dilute 
hydrochloric  acid  to  a-methyl  glycerol  ether.  The 
benzoate  I  is  similarly  hydrolysed  to  <zy -methylene- 
glycerol  (III),  b.  p.  82711  mm.,  nf  1*4533,  df  1*2256 
(l>nitrobenzoate>  m.  p.  185°),  This  is  methylated  to 
^-methyl- ay -metkyleneglyceryl  ether,  b.  p,  152°/760  mm., 
1*4295,  which  is  hydrolysed  to  p-methyl  glyceryl 
ether  (A.,  1928,  1213)  The  pure  methyleneglycerols 
do  not  isomerise  in  presence  of  alkali  hydroxide,  but 
II  is  largely  converted  by  a  trace  of  hydrogen  chloride 
into  III,  whilst  III  undergoes  .more  complex  changes. 
The  original  mixture  contains  about  60%  of  II  and 
40%  of  III.  H.  E.  P.  Notoon. 

Acetylation  of  diethylene  oxide,  M.  Macleod 
(J.C.S.,  1928,  3092), — From  the  interaction  of  diethyl- 
one  oxide  with  acetic  anhydride  in  the  presence  of 
anhydrous  ferric  chloride  (cf.  Knoeven&gel,  A.,  1914, 
is  163)  small  quantities  of  glycol  diaceiato  and 
$$~diaceloxyeihyl  ether ,  b«  p.  110 — 135°/16-  mm., 
rfU  ld23,  nf  1-4348,  wero  isolated.  A.  I.  Yooel. 

Reactivity  of  atoms  and  groups  in  organic 
compounds.  YIL  Influence  of  solvents  on 
reaction  velocity  ;  adjuvance.  J.  F.  Norris  and 
S.  W.  Prentiss  (J.  Amer.  Chem.  Soc.,  1928,  50, 
3042 — 3048), — The  term  "  adjuvance  ”  is  proposed 
for  that  property  of  liquids  whereby  a  reaction 
proceeds  with  different  velocities  in  different  “  in¬ 
different”  solvents.  Relative  values  for  the  adjuv¬ 
ance  of  some  pure  solvents  in  the  combination  of 
pyridine  and  ethyl  iodide,  as  measured  by  the  bimole- 
eular  velocity  coefficients  for  this  reaction  at  25° 
in  0*2 — 1'037-concentrations,  are :  benzene,  1*00; 
nitrobenzene,  25;  acetone,  12*8;  methyl  alcohol, 
2*5;  ethyl  alcohol,  1-4 ;  w-propyl  alcohol  1*11 ; 
n-butyl  alcohol,  1*11 ;  isopropyl  alcohol,  1*07  ;  sec.- 
butyl  alcohol,  1-00,  and  ferA- butyl  alcohol,  0*93.  The 
results  are  similar  to  those  obtained  by  Mens  eh  utkin 
for  the  reaction  between  trimethvlamine  and  ethyl 
iodide  (cf.  A.,  1888,  901 ;  1890,  1366). 

H.  E.  F.  Notton. 

E 


Alkyl  orthosilicates.  A.  W.  Bearing  and  M  E. 
Reid  (J.  Amer.  Chem.  Sot\,  1928,  50,  3058 — 3062).* — 
The  following  alkyl  orthosilieates  have  been  obtained 
by  adding  silicon  tetrachloride  to  the  appropriate 
alcohols  cooled  below  0°  :  n-hulyl,  b.  p.  160— 1657 
20  nun,,  df  0*9194;  n-amyl,  b.  p.  145 — 15073  mm., 
df  0*8933 ;  n-heptyl,  b.  p,  200 — 215°/3  mm.,  df  0*8968. 
and  n-octyh  b.  p.  240°/3  mm.  (decamp.).  Phenyl ethyl 
and  $-chlorocthyl  orlhosllkates  could  not  be  purified  by 
distillation.  The  latter  gives  with  aniline  hydro¬ 
chloride  amorphous  ( ?)  $-aniUnoeihyl  orthosilkate  and 
similar  products  with  clime  thy  lani  line  and  pyridine. 
Silicon  tetrachloride  with  Isopropyl  alcohol  yields 
propylene  and  isopropyl  chloride ;  it  reacts  very  slowl}" 
with  ethyl  mercaptan,  even  at  200°.  Ethyl  ortho- 
silicate  converts  phtlmlic  and  acetic  anhydrides  and 
sulphuric  and  benzoic  acids  into  the  corresponding 
ethyl  esters,  and  benzene  in  presence  of  aluminium 
chloride  into  hcxacthylbcnzcno.  Silica  gel  free  from 
strong  electrolytes  and  moisture  may  be  prepared  by 
the  action  of  water  and  acetic  acid,  respectively,  on 
ethyl  orthosilicate.  The  product  has  similar  adsorp¬ 
tive  properties  to  ordinary  silica  gel,  but  is  a  slightly 
better  catalyst  for  contact  esterification. 

H.  E.  F.  Notton. 

Formation  of  ally!  alcohol.  Decomposition 
of  glyceryl  formates  by  heat.  R.  Delab y  and  P. 
Dubois  (Compt.  rend.,  1928,  187,  949—951;  of. 
A.,  1928,  1354), — The  glyceryl  monoformate  (1  g.- 
2110L),  obtained  by  esterification,  decomposes  smoothly 
at  235°  to  yield  carbon  oxides  (total  about  22-4  g.), 
hydrogen,  saturated  hj’drocarbons,  and  57%  of  ally! 
alcohol,  partly  as  the  formate.  The  monoformate 
containing  72%  of  the  a- ester  decomposes  suddenly 
below  220°  to  afford  a  4%  yield  of  ally!  alcohol. 
Hence  the  esterification  product  consists  mainly  of  the 
^-formate.  The  «|3-  and  ay-diformates  (1  g.-mol.) 
yield  similarly  carbon  oxides  (about  44-8  g.)  at 
255 — 310°  and  ally!  alcohol  (42*2 — 43*3  and  45—46*8 
g.,  respectively).  The  diformate  obtained  by  esterific¬ 
ation  contains  probably  a  preponderance  of  the 
a (3 -ester.  G.  A.  C.  Gough. 

Univalent  iron,  cobalt,  and  nickel.  IV. 
Action  of  nitric  oxide  on  ferrous  mercaptide. 
W.  Manchot  and  H.  Gall  (Rer.,  1928,  81,  [BJ, 
2393 — 2394 ;  cf.  A.,  1928,  35).— The  production  of 
nitrosylmercaptide,  SEt*NO,  by  the  action  of  nitric 
oxide  "on  ferrous  mereaptido  at  a  low  temperature  or 
in  presence  of  the  gas  diluted  with  nitrogen,  is  estab¬ 
lished  by  its  isolation  (contrast  Reihlen,  A.,  1927, 
951).  H.  Wren. 

Complex  compounds  of  gold  with  mercapt- 
anic  radicals.  II,  Residual  affinities  of  chloro- 
auric  acid.  P.  0.  Ray  and  K.  C-  Bose-Ray  (J. 
Indian  Chun.  Soc.,  1928,  5,  527— 533),— When 
1  ;  4-dithian  is  treated  with  excess  of  aqueous  gold 
chloride  the  compound*  2AuC1,HC1,(C2H4S)2  (I)  and 
2HAuCl4J(C2HlS)o,4H*0  (II)  arc  obtained.  Am¬ 
monia,  pyridine,  and  benzylamino  convert  I  into  the 
substances  AUrCU.GNH*  (explodes  when  heated), 
4AuC1,(CoH4S).,2C3H5N,  and  AuCl,0H.Ph*NH2,  re¬ 
spectively.  If  dithian  is  heated  with  aqueous  gold 
chloride  the  products  formed  are  II  and  the  compound 
AuGl}(C2H4S)*  (III),  Pyridine  converts  III  into  the 
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substance  2AuC1,(C2H4S)2,  but  if  the  reaction  is  carried 
out  in  absence  of  light  the  product  is  AuC1,C5H5N. 
Treatment  of  II  with  potassium  carbonate  (0*5  mol.) 
gives  potassium  chloroa urate  and  the  salt 
KAuCIt,HClJ3(02HiS)2J2H20>  but  with  1  mol.  of  the 
carbonate  the  complex  sail  KAu0l4,3(C2H4S)a,4H2O  is 
produced.  The  action  of  ammonia  on  II  is  to  yield 
the  explosive  compound  Au(NH3)3,l-5H20,  whilst 
pyridine  gives  dithian  sulplione,  and  the  substances 
AuC13,1*5C5H5N,  chars  about  210°,  and  AuCl3,2C5H5N. 

Triethylene  tetrasulphide  and  gold  chloride  afford 
the  substance  AuCi,(C2H4)3S2.  H.  Burton. 

Properties  of  butyrates  and  isobutyrates.  F. 
Kjelsberg  and  A.  Muller  (Dent.  Parfumerieztg., 
1928,  14,  235—236 ;  Chem.  Zentr.,  1928,  i i,  338).— 
i^oButyrates  have  smaller  d  and  n  than  the  corre¬ 
sponding  butyrates ;  differences  in  the  odours  of 
esters  and  in  the  case  of  hydrolysis  of  esters  are 
recorded.  Terpinyl  ? -so butyrate  is  specially  resistant 
to  hydrolysis.  A.  A,  Eldridge. 

Oxidation  of  fats,  nitrogenous  substances, 
and  their  mixtures  with  carbohydrates  by  air, 
and  metabolism  in  normal  health  and  diabetes. 
C.  C.  Palit  and  N.  R.  Dhar  (J.  Physical  Chem.,  1928, 
32,  1663—1680;  ef.  A,,  1926,  822).— Potassium 
stearate  and  oleato  in  the  presenco  of  sodium  hydrogen 
carbonate  or  hydroxide  are  oxidised  by  the  passage  of 
air  through  their  solutions  at  the  ordinary  temperature, 
and  the  amount  of  oxidation  is  increased  by  the 
addition  of  many  of  the  metallic  l^droxides  „  Mixtures 
of  carbohydrates  with  potassium  stearate  or  oleate  are 
also  oxidised  by  this  treatment,  but  in  these  eases  each 
component  is  oxidised  to  a  smaller  extent.  Carbamide, 
hippuric  acid,  and  glycine  arc  also  oxidised  bv  air  in 
the  presence  of  reducing  agents,  and  in  alkaline 
solution  the  last  two  substances  are  oxidised  even  in.  the 
absence  of  a  catalyst.  When  carbohydrates  or  fats 
are  present,  the  extent  of  oxidation  is  decreased.  In 
the  presence  of  carbamide,  the  oxidation  of  the  fat  or 
of  the  carbohydrate  is  also  diminished.  Oxidation, 
in  all  cases,  increases  with  an  increase  in  amount  of 
alkali  present.  Treatment  with  alkali  should  prove 
of  value  in  metabolic  diseases, .  L.  S.  Theobald. 

Phenyls tearic  acid.  C.  M.  de  Milt  (Abstr. 
Theses,  Univ,  Chicago,  Sci.  Ser.,  1925 — 1926,  4, 
123 — 126). — Oleic  acid  and  benzene,  in  presence  of 
aluminium  chloride,  yield  ( ?)  K-phenylstmric  acid, 
b»  p.  250°/4  mm.,  n23  1-4905  (sodium,  potassium,  lead, 
m.  p.  86°,  and  silver  salts ;  methyl  ester,  b.  p.  228°/ 
4  mm.,  n23  1*4840 ;  amide ;  anilide ,  b.  p.  282° /4  mm.). 

Chemical  Abstracts. 

Determination  of  small  amounts  of  lactic  acid. 
E.  Lehnartz  (Z.  physiol.  Chem,,  1928,  179,  1 — 8). — 
A  few  changes  are  recommended  in  the  Hirsch- 
Kauffmann  (A.,  1925,  i,  96)  and  Embden  (A.,  1925, 
i,  719)  modifications  of  the  von  Furth-Charnass 
method  for  the  determination  of  lactic  acid.  The 
eiTor  is  not  more  than  2%.  The  presence  of  tri¬ 
chloroacetic  acid  is  detrimental. 

J.  EL  Birkinshaw. 

Catalytic  studies  on  acetoacetic  ester.  F.  O. 
Rice  and  J.  J.  Sullivan  (J.  Amer.  Chem.  Soc.,  1928, 
50,  3048  3055). — Distillation  of  ethyl  aeetoaeetate 
at  the  ordinary  temperature  and  10~5  mm.  pressure  in 


quartz  or  Pyrex,  but  not  in  soft  glass  vessels,  yields 
fractions  containing  30 — 40%  of  enol,  the  half-life 
period  of  which  is  about  500  hrs.  These  are  approx¬ 
imately  ten  times  as  stable  as  any  previously  obtained. 
The  effects  of  measured  amounts  of  11  catalysts  on  the 
velocity  of  transformation  have  been  determined. 
The  results  are,  in  general,  in  accordance  with  previous 
work  (cf.  Meyer  and  Hopff,  A.,  1921,  i,  391 ;  Rutneau, 
A.,  1924,  i,  939),  but  no  substance  has  been  found 
capable  of  stabilising  the  product,  both  oxalic  acid 
and  phthalic  anhydride  being  accelerators.  Attempts 
to  increase  the  stability  by  removing  traces  of  water 
by  means  of  silica  gel  or  acetyl  chloride  were  un¬ 
successful.  The  temperature  coefficient  of  the  rate  of 
change,  is  4*9  or  6-3,  and  the  heat  of  activation 

31,200  g.-cal.“  H.  E.  F.  Notion. 

Reduction  of  the  secondary  hydroxyl  group  in 
ricinoleic  acid.  F.  Sigmund  and  F,  Haas 
(Monatsh.,  1928,  50,  357' — 368) . — Reduction  of  ethyl 
rieinoleate  by  sodium  and  boiling  amyl  alcohol  yielded 
not  more  than  a  trace  of  the  expected  glycol,  (p-hydr- 
oxvoleyl  alcohol).  The  product  was  essentially  oleyl 
alcohol,  characterised  by  conversion  into  the  acetate 
and  preparation  of  stearyl  alcohol  and  stearyl  acetate 
by  catalytic  reduction  In  presence  of  platinum -black. 
The  reduction  of  the  hydroxyl  group  not  vicinal  to  the 
double  linking  is  anomalous,  but  was  found  also  to 
occur  in  the  reduction  of  riemoleic  acid  or  its  deriv¬ 
atives  by  hydrogen  in  presence  of  Low's  platinum- 
black  (cf.  also  Griin  and  Woldenberg,  A.,  1909,  i, 
284 ;  Griin  and  Czerny,  A.,  1926,  269). 

Commercial  ricinoleic  acid  “was  found  to  contain 
only  85%  of  free  acid,  and  it  was  purified  by  heating 
with  sodium  hydroxide  and  separation  of  the  barium 
salt.  Reduction  of  the  acid  in  acetic  acid  yielded 
stearic  acid,  or  a  mixture  of  ricinoleic  and  stearic 
acids  when  hydrogenation  was  incomplete.  Similarly, 
methyl  rieinoleate  yielded  methyl  stearate  under  ail 
conditions  tried.  The  action  of  acetyl  chloride  on 
methyl  rieinoleate  yielded  the  acetyl  derivative  of 
about  84%  purity,  which  could  not  be  further  purified 
without  repeated  fractionation.  The  hydrogenation 
of  this  crude  acetyl  derivative  yielded  impure  methyl 
X-acet oxyst carat e,  b.  p.  239—244°  (eorr,)/17  mm., 
from  which  X- hydr oxystearie  aeid  was  obtained  by 
hydrolysis.  X-Hydroxystearie  acid  resisted  catalytic 
hydrogenation,  and  in  the  reduction  of  ricinoleic  acid 
the  hydroxyl  group  must,  therefore,  be  reduced  before 
the  double  linking.  R.  K.  Callow. 

Second  form  of  oxalic  acid  ?  A.  E.  Tschit- 
schibabin  (J.  pr.  Chem.,  1928,  [iij,  120,  214 — 220; 
cf.  Oberhauser  and  Hensinger,  A.,  1928,  505). — A 
theoretical  paper  in  which  the  author’s  views  con¬ 
cerning  the  existence  of  a  cis-tram  type  of  isomerism 
of  oxalic  acid  (A.,  1912,  i,  149)  are  reviewed  in  the 
light  of  the  reported  isolation  of  an  acid  isomeric,  but 
not  identical,  with  oxalic  acid  by  Wassilieff  (A.,  1902, 
i,  361)  and  other  data  from  the  literature. 

J.  W.  Baker. 

The  C4-saccharinic  acids.  IV.  Preparation 
ol  §y-dihydroxybutyric  acid.  G.  Leavell  (Abstr. 
Theses,  Univ.  Chicago,  Sei.  Ser,,  1925 — 1926,  4, 
99 — 104). — The  y-lactone  of  ay- dihydroxy  butyric  acid 
is  prepared  in  54%  yield  from  glycerol,  by  way  of  the 
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a. chlorohydrin  a  nd  a-cyanohvdrin.  -Di  hydro  xy- 

butyric  acid  phenylhydraziclc  has  hr  p,  109°,  Re¬ 
duction  of  the  acid  with  sodium  and  alcohol  gave  a 
liquid,  b.  p.  188°,  probably  a^S-tri  hydroxy  butane, 

Chemical  Abstracts. 

Plant  colouring  matters,  X.  Crocetin  and 
lycopin,  P.  Karrer,  A.  Helfenstbin,  and  R. 
WiBMER  (Helv.  Chim.  Acta,  1928, 11,  1201 — 1209).— 
a-Crocetin  (1  mol.)  is  reduced  by  titanous  chloride 
(2*3  mols.)  to  dihydro- at-crocelin  (yrfArimethyl-A^0^ « 
tetradecahezaene-ai-dimrbozylic  acid),  m.  p«  192 — 193° 
after  previous  sintering,  yellow,  which  on  exposure  to 
air  absorbs  oxygen  (16*75%),  and  on  treatment  with 
ozone  gives  malonie  acid.  When  the  reduction  is 
carried  out  with  a  large  excess  of  titanous  chloride 
the  product  is  hezahydro-oL-crocetin,  an  almost 
colourless  oil,  reduced  by  hydrogen  in  presence  of 
platinum- black  and  acetic  acid  to  tetradecahydro- 
a-crocetin.  Colour  reactions  of  these  croce tins  with 
several  reagents  are  given.  Pure  y-eroeetin  (A.,  1928, 
869)  has  ro.  p,  199 — 200°  (uncorr,). 

Phosphorus  penta bromide  converts  dihydrophytol 
(Willstatter  and  Mayer,  A.,  1908,  i,  383)  intoy-qXo-^m- 
methylhcxadecyl  bromide,  b.  p.  185 — 188°/0*6  mm., 
which  when  treated  with  sodium  in  dry  benzene  yields 
a  mixture  of  tetramethylhexadecene,  b.  p,  127°/0*11  mm., 
and  the  hydrocarbon 

(CHMe2*[CH2*CH2*CH2*CHMe]3*CH2*CH2*)2>  b.p.  240— 

242°/0*3  mm.  The  former  compound  resembles 
phytcne  (Willstatter  and  Hocheder,  A.,  1907,  i, 
784),  whilst  the  latter  is  similar  to  perhydrolyeopin, 
C40H8„  df  0*8211,  1*45837  (cf.  A.,  1928,  1016). 

H.  Burton. 

Preparation  of  potassium  and  sodium  tetra- 
bismuth  tartrates.  P.  A.  Kober  (J.  Lab.  Clin. 
Med.,  1927,  12,  962 — 967 ) . — Sodium  and  potassium 
teirabismuth  tartrates,  obtained  from  alkaline  tartrate 
solutions  and  bismuth  hydroxide  at  a  low  temperature, 
are  less  toxic  than  other  bismuth  tartrates.  The 
“  tri bismuth  tartrates  55  are  probably  mixtures  of 
di-  and  tetra-bismuth  tartrates. 

Chemical  Abstracts. 

Sulphopyrotartaric  acids.  III.  H.  J.  Backer 
and  J.  Buining  (Rec.  trav,  chim.,  1928,  47,  1000 — 
1010;  cf.  A.,  1928,  46,  273). — Propane-aap-iri- 
carboxylic  acid  is  converted  by  heating  with  sulphur 
trioxide,  fuming  and  concentrated  sulphuric  acids, 
and  best  with  excess  of  chlorosulphonic  acid  into 
x-sulpho* $-methyUuccinic  acid  (+2H2G),  m.  p.  115— 
120°  (decomp.),  isolated  through  its  barium  salt  (+6  or 
9H20)  [calcium  salt  (+7E20)].  Treatment  of  the 
acid  with  strychnine  gives  the  strychnine  hydrogen  salt 
(+4H20),  which  on  decomposition  with  sodium 
hydroxide  affords  a  neutral  sodium  salt,  [Jf] D  +19°  in 
water  (ter valent  ion  rotation).  The  free  acid  from 
this  has  [M]0  +35°  in  water  (univalent  ion  rotation). 
Racemisation  of  the  acid  or  its  salts  is  not  effected 
by  heating  at  100°,  Ethyl  sodiopropane-aa(3-tri- 
earboxylate  and  ethyl  ehlorosulphonate  afford  ethyl 
x-chloropropane- aa. fi-tricarbozylate,  b.  p.  160 — 168°/ 
20  mm.  The  results  now  and  previously  obtained 
( loc .  ciL)  show  that  the  addition  of  sulphite  to  itaconio, 
mesaeonie,  and  citraconic  acids  does  not  give  the  same 
sulphomethylsuccinic  acid  (cf.  Wieland.  A.,  1871, 
132).  The  acid  described  by  Andreasch  (A.,  1897,  i, 


327)  is  probably  a-sulpho-P-methylsuccinic  acid.  The 
properties  of  the  three  isomeric  sulphomethyl- 
succinic  acids  are  appended.  H.  Burton. 

[X-Ray  examination  of  highly-polymerised 
organic  substances.]  G.  Mie  and  J.  Hengsten- 
berg  (Helv.  Chim.  Acta,  1928,  11,  1052) —Polemical 
against  Ott  (A.,  1928,  465).  H.  Burton. 

Highly-polymerised  compounds.  XI.  [X- 
Ray  examination  of  highly-polymerised  organic 
substances.]  H.  Stau dinger  and  R.  Signer 
(Helv.  Chim.  Acta,  1928,  11,  1047— 1051).— 

A  criticism  of  Ott’s  conclusions  (A.,  1928,  465) 
regarding  the  structure  of  highly-polymerised  poly- 
oxymethylenc  compounds.  Ott’s  conclusions  appear 
to  be  based  on  the  erroneous  assumption  that  the 
elementary  cell  contains  one  molecule.  It  is  suggested 
that  complex  molecules  may  be  larger  than  the  ele¬ 
mentary  cell.  A  determination  of  the  methoxy  1  and 
acetyl  content  of  complex  polyoxymethylene  di¬ 
methyl  ethers  and  acetates,  R0*[CH2*0]h*K,  indicates 
that  n  is  on  the  average  about  50.  The  physical 
properties  of  these  compounds  show  that  n  is  at  least 
20 ;  the  larger  molecules  must,  therefore,  have 
7i  —  about  100.  It  appears  that  these  highly-poly¬ 
merised  substances  are  not  homogeneous,  but  are 
composed  of  molecules  of  varying  length . 

H.  Burton. 

Action  of  metallic  sodium  on  trimethyl- 
acetyl  chloride.  V.  Egorova  (J.  Russ.  Phys. 
Chera.  Soc.,  1928,  60,  1199— 1210).— The  action 
of  metallic  sodium  on  trimethylacetyl  chloride  in 
moist  ether  gave,  instead  of  the  expected  hydroxy- 
ketone,  CMc3*C0’CH(0H)*CMe3,  the  diketone, 
CM63‘CO*CO*CMe3,  b.  p.  165— 168°,  together  with 
some  trimethylaeetic  ester  of  the  hydroxy  ketone, 
m.  p.  37°,  and  a  trace  of  a  polymer ide  of  the  diketone  of 
high  mol.  wt.s  in.  p.  180 — 181°.  The  formation  of  the 
diketone  could  not  be  due  to  oxidation,  as  it  was 
obtained  in  the  absence:  of  air,  and  the  hydroxy  ketone 
could  not  be  oxidised  to  the  dike  tone  under  the  con¬ 
ditions  of  the  experiment.  When  the  diketone  was 
treated  with  sodium,  the  hydroxyketone  was  ob¬ 
tained,  together  with  some  free  trimethylaeetic  acid. 
Under  the  same  conditions,  benzil  yielded  only 
traces  of  benzoin  and  benzoic  acid. 

M.  Zvegintzov. 

Sugars.  J.  Miksio  (Vestnik  Krai.  Ges.  Spol. 
Nauk.,  1926,  CL  II,  18  pp.;  Chem.  Zentr.,  1928,  i, 
2704 — 2705). — The  following  compounds  of  import¬ 
ance  in  sugar  syntheses  are  described  :  rhamnohexon- 
amide ,  m.  p.  194°,  [a]20  -47*26°,  after  2  days 
unchanged,  after  2  hrs,  on  the  water-bath  — 21*48° ; 
rhamnohexonic  acid,  m.  p.  151°  (ammonium  salt ; 
nitrile,  m.  p.  145°,  [«}{?  —23*47°).  Mannokeptono- 
nitrile ,  CH2OH*[CH-OH]5*CN,  m.  p.  121—122°,  [a® 
+31*4  to  +23*11°  (final) ;  mannokeptonamide,  m.  p. 
188—189°  (slow  heating),  200°  (rapid  heating); 
ammonium  mannoheptonate,  m.  p.  154°,  [ajg  +31*31 
to  +7*22°  (final).  x-Penta-acetylglucose,  m.  p,  11 1*5 — 
112°,  [a]f  +101*4°;  tetm-acetyl-d-glmotiolactone ,  m.  p. 
103°,  [a]g  +13*46°.  Acetylation  of  ammonium 
rhamnohexonate  affords  telra-acetylrhamnoh  ezono- 
lactone ,  m.  p.  128*5— 129°,  [a]20  +9*66°.  Hexa- 
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acetyl* fx-rlmmnohexonamide  has  m,  p«  71 — 72°;  penla- 
acetyl-x-rhamnohezonomtriie,  m<  p.  8S — 86°  [«]i? 

+76*43° ;  hepta*acetyl*a*galahepionamids}  m.  p.  125*5 — 
126°,  [a]20  +21*70°  to  +23*86°  (after  24  hrs.)j  kexa* 
acetyl*a*mannoheptononitrile}  m.  p.  124*5—125°,  [a]$ 
+31*45°,  A.  A.  Ebbridge. 

Mechanism  of  oxidation  of  some  carbohydrates 
and  polyhydbic  alcohols  by  hydrogen  peroxide 
with  iron  salts  as  catalyst  in  acid  media.  A.  T, 
Kucshmn  and  J,  Boeseeen  (Rec.  trav.  china.,  1928, 
47, 1011 — 1026), — Oxidation  of  dextrose  (1  mol.)  with 
hydrogen  peroxide  (1  mol.)  in  presence  of  ferrous 
sulphate  and  a  small  amount  of  sulphuric  acid 
proceeds  more  rapidly  at  30°  than  at  0°,  and  glueosone 
is  shown  to  be  an  intermediate  product.  Provided  a 
low  concentration  of  hydrogen  peroxide  is  used, 
auto-decomposition  is  very  small.  With  lsevuloso 
oxidation  proceeds  more  quickly,  the  primary  effect 
(cf.  Wieland  and  Franke,  A.,  1927,  944)  being  much 
greater  than  for  dextrose.  When  lsevulose  is  oxidised 
in  presence  of  ferric  sulphate,  reaction  proceeds  more 
slowly  and  the  primary  effect  disappears ;  at  the  end 
of  the  reaction  ferrous  ions  are  present  in  solution. 
dkArabinose  is  oxidised  more  slowly  than  either 
lasvulose  or  dextrose.  Erythritol  is  oxidised  in 
presence  of  ferrous  sulphate  giving,  in  addition  to 
acid  products,  an  osone  (isolated  as  impure  disemi- 
carbazone ,  m.  p.  224°).  The  primary  effect  (maximum 
at  about  pn  2*2)  is  much  less  in  this  case  than  for  the 
sugars,  and  the  amount  of  hydrogen  peroxide  reacted 
with  at  the  beginning  of  the  reaction  is  approximately 
equal  to  the  amount  of  catalyst  present, 

Dihydroxyacetone  osone  (disemicarbazoney  m.  p. 
221°)  is  oxidised  by  aqueous  ferric  chloride  or  sulphate. 
Increase  of  dilution  causes  a  decrease  in  the  initial 
velocity,  which  is  not  of  the  expected  magnitude  (in 
one  ease  an  increase  was  observed).  This  appears  to 
be  due  to  oxidation  being  effected  by  FeOH"  or 
Fe2(OH)2*"#  ions,  which  are  presumed  to  exist  in 
relatively  larger  quantities  at  greater  dilutions. 
Glueosone  (shown  to  be  formed  by  oxidation  of  dextrose 
and  laevulose  by  copper  acetate)  is  oxidised  by  ferric 
salts  also. 

The  above  experiments  indicate  that  in  the  pro¬ 
duction  of  i-arabinose  from  dextrose,  the  reaction 
proceeds  to  a  great  extent  through  the  intermediates 
glueosone  and  ketoglutonic  acid.  H.  Burton. 

Determination  of  acetone  groups  in  acetone 
[isopropylidene]  sugars,  EL  Elsner  (Ber,,  1928, 
81,  [31  2364— 2367),— The  substance  (50—100  mg.) 
is  placed  in  a  Glaisen  flask,  the  straight  limb  of  which 
carries  a  narrow  tube  through  which  carbon  dioxide  is 
passed.  The  curved  neck  supports  a  tap  funnel, 
which  serves  for  the  introduction  of  dilute  sulphuric 
acid  (4  c.c,  of  acid  in  30  c.c.  of  water)  and  subsequently 
of  80  c.c,  of  water  during  the  course  of  the  distillation. 
The  flask  is  connected  by  rubber  stoppers  to  a  con¬ 
denser  and  receiver  cooled  in  ice.  The  distillate  is 
made  up  to  100  c.c.  and  30  c.c.  of  N -potassium 
hydroxide  are  added.  Simultaneously,  a  comparison 
solution  containing  a  known  weight  of  acetone, 
approximately  equal  to  that  expected,  is  prepared  and 
similarly  treated.  The  solutions  are  preserved  in  a 
closed  flask  for  1 4  hrs.  until  the  ordinary  temperature 


has  been  attained,  after  which  eqiial  quantities  (about 
40  c.c.)  of  0*lAr4odine  are  added  with  brisk  stirring. 
After  exactly  4  min.  the  solutions  are  acidified  with 
about  35  c.c.  of  A-sulphuric  acid  and  excess  of  iodine 
is  titrated  with  (HW-sodium  thiosulphate, 

EL  Wren. 

p-Arabinosan.  H.  Vogeu  (Helv.  Chim.  Acta, 
1928,  11,  1210—1213). — When  g-arabinose  is  heated 
at  160°/ 15  mm,  for  2  hrs,  isomerisation  into  the 
p-form  occurs,  but  after  a  further  2  hrs.  p-1  *arabinosan 
(annexed  formula),  m,  p.  80 — 81°,  [a]D 
+60*5°  in  water,  is  produced.  This 
compound  does  not  exhibit  muta- 
rotation ;  it  reduces  hot  Fehling’s 
solution,  and  is  converted  by  boiling 
with  water  into  arabinose.  When  it  is 
heated  with  a  small  amount  of  zinc  chloride  at  150°/1 5 
mm,  for  1*5  hrs,  diarabinosan,  (CfiH804)2,  m.  p.  153 — 
155°,  [oe]0  +18*9°  in  water,  is  formed. 

H.  Burton. 

Transformations  of  p-pentabenzoyl-ft-glucose. 
EL  H.  Sohlubach,  F.  Trefz,  and  W.  Bauchkn- 
bergeb  (Ber,,  1928,  81,  [J5],  2368—2371;  cf.  A., 
1927,  858). — (3-Pentabenzoyl*&-glucose  is  converted 
by  liquid  hydrogen  chloride  or  hydrogen  bromide  into 
halogenated  derivatives  of  somewhat  varying  specific 
rotation.  With  hydrogen  bromide  in  glacial  acetic 
acid  followed  by  treatment  of  the  mixture  with  water 
and  then  of  the  solid  product  with  silver  carbonate  and 
acetone,  it  gives  tetrabenzoyl-h-glticose,  [a]™  +5*15°  to 
+4*96°  in  chloroform,  +11*9°  to  +3*5°  in  alcohol, 
characterised  by  re-benzoylation  to  (3-pentabenzoyl- 
^-glucose.  The  tetrahenzoyl  compound  is  converted 
by  silver  oxide  and  methyl  iodide  into  (3 4etrabenzoyl~ 
h -methylglucosidey  (+MeOH),  [«]$  —48-6°  in  chloro¬ 
form,  from  which  h -metkylglucos ide ,  [a]20  —16*4°  In 
water,  is  prepared  by  means  of  methyl-alcoholic 
ammonia.  BL  Wren. 


Derivatives  of  the  benzylidenemethylglucos- 
ides.  H.  Ohij  and  K.  Sfenoker  (Ber.,  1928,  61, 
[B],  2387 — 2392).- — Mainly  according  to  the  work  of 
Irvine  and  Scott  (J.C.S.,  1913, 103,  575)  and  Freuden- 
berg,  Toepffer,  and  Andersen,  A.,  1928,  1223),  the  con¬ 
stitution  I  or  II  is  to  be  assigned  to  the  benzylidene- 
methylglucosides. 


(B) 


OMe1 

HQ - ; 

HC-OH  j 
HO-CH  O 

Hg-o— sj 


HQ 
EL.OO — / 


CHPh 


The  methylglucosides  do  not  react  with  acetone  in 
the  presence  of  anhydrous  copper  sulphate,  pro¬ 
duction  of  glucose  dh^opropylidene  ether  occurring 
only  in  the  presence  of  mineral  acid.  The  fl-isomeride 
is  affected  by  much  lower  concentrations  of  acid  than 
the  a-form.  Glucose  diiaopropylidene  ether  in  the 
presence  of  acetone  and  sulphuric  acid  under  defined 
conditions  is  partly  transformed  into  the  mono-ether 
and  a  little  free  dextrose,  but  the  furoid  structure 
remains  intact.  If  benzylidenemethvlglucoside  has 
the  structure  II,  its  partial  conversion  into  glucose 
di isop r opyli dene  ether  or  the  hypothetical  iso* 
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propylidenomothylglucoside  under  these  conditions 
is  to  be  expected,  whereas  this  reaction  cannot  take 
place  if  it  has  the  structure  I,  since  tho  pyranoid 
a-metliylglucosidc  romains  unchanged.  Experiment 
shows  that  benzylidene-a-methylglucosido  is  almost 
quantitatively  converted  into  benzaldohydo  and 
a-raethylglucoside,  thus  establishing  the  constitution  I. 

The  following  now  compounds  aro  described : 
2  :  %MbmzoylA  :  6  -  benzylidene  -  a  -  methyl- d  -  glucosuU, 
m.  p.  148°,  *[a](j  +06*89°  in  chloroform,  from  benzyl- 
idcne-a-mothylglueosidc  and  benzoyl  ehlorido  in 
pyridine,  and  the  corresponding  ^-compound,  m.  p. 
185°,  [&]|  +15*84°  in  chloroform ;  2  :  i-di-pdoluem- 
sulphonyU 4 :  Q-benzylidene-v-methyl-d-glmoside,  m.  p. 
140°,  [a] i,  +66*5°  in  chloroform,  and  the  corresponding 
p -compound,  m.  p.  158°,  [oc]1,?  +64*70°  in  chloroform. 

H.  Wren. 

Formula  of  digi toxin.  A.  Windaus  and  G. 
Stein.— See  this  vol.,  71. 

Constitution  of  solanine.  G.  Zemx^n  and  A. 
Gibecs  (Ber.,  1928,  61,  [B]}  2294— 2300).— Solanine, 
CMH71Ol5N,  [«]0  —69*45°  in  pyridine,  is  converted  by 
sodium  acetate  and  acetic  anhydride  into  trideca- 
acelylsolanine ,  ( ?)C70H97O2gN,  m.  p.  204—206°  after 
softening  at  190°,  [a]20  —34*96°  in  alcohol,  which  is 
hydrolysed  by  hydrobromic  and  acetic  acids  in  presence 
of  chloroform  to  acefcylated  rhamnosidogalaotose  (see 
later)  and  acetylated  solamdmeglucoside,  m.  p.  116— 
120°  (decomp.),  [a]'31  —8*01°  in  alcohol,  yielding  on 
further  hydrolysis  solan idino  and  dextrose  (identified 
as  p-penta-acetylglucoso ) .  The  bromoacetyl  com¬ 
pound  of  rhamnosidoglucose  is  hydrolysed  to  the 
free  biose,  which  could  not  be  caused  to  crystallise.  Its 
nature  is  deduced  from  the  observation  that  it  is  con¬ 
verted  by  iodometric  oxidation  into  a  rhamnosldo- 
galactonic  acid  which  yields  large  amounts  of  methyl- 
furfuraldehyde  when  distilled  with  hydrochloric  acid. 
In  solanine,  therefore,  the  solanidine  residue  is  united 
to  a  trisaccharido ;  the  sequence  of  monoses  ^  is 
dexfcrose-galactose-rhamnose,  the  dextrose  being 
directly  combined  with  the  solanidine.  Analyses  of 
solanidine  hydrochloride  indicate  the  formula 
OggH^ON  for  solanidine,  which  agrees  with  the  com¬ 
position  C44H71OuN  for  solanine.  H.  When. 

Synthesis  of  the  fundamental  substance  of 
inulin.  H.  H,  Schlubach  and  H.  Els  neb  (Ber., 
1928,  61,  [B],  2368— 2363).— Treatment  of  Irevulosc 
with  acetone  and  hydrochloric  acid  (cf.  Irvine  and 
Garrett,  1910,  97,  1282)  yields  a-fructose 

ditsopropylidene  ether  and  a  non-crystalline  syrup. 
The  yields  of  the  latter  are  improved  if  tho  second 
treatment  with  acetone  is  effected  in  tho  presence  of 
anhydrous  copper  sulphate,  whereby  tho  isomerising 
effect  of  the  acid  is  avoided,  and  are  then  at  a  maximum 
when  2%  of  water  is  present  in  the  acetone,  whereas 
with  0—0-5%  of  water  the  diisopropylidene  ether  is 
almost  exclusively  formed.  By  treatment  with 
alcohol  and  ether,  the  syrupy  product  is  caused  to 
solidify;  it  contains  only  a  small  proportion  of  iso* 
propyiidene  derivatives,  which  can  be  removed  by 
further  systematic  treatment  with  alcohol  and  ether. 
The  acetone-free  solid  has  distinct  reducing  power 
even  after  treatment  with  yeast.  It  is  separated  by 
absolute  alcohol  into  a  fructose  anhydride,  OeH10Ofi, 


[«]§  —8*9°  in  water,  and  a  difructose,  O^H22Ou, 
decomp.  198°,  [oe]18  —25*6°  in  water.  Exhaustive 
methylation  of  fructose  anhydride  by  the  method  of 
Haworth  and  Learner  (A.,  1928,  510)  affords  Kexa- 
methyldifructosc  anhydride,  b.  p.  150°/0*I  mm.,  nD 
1*4738,  [«]|,  +31*1°  in  chloroform,  hydrolysed  to  a 
trimethylfruetose,  yielding  a  phcnylosazono  identical 
with  tho  product  obtained  by  Haworth 
and  Learner  from  trimetkylinulin.  The 
synthetic  fructose  anhydride  I  repre- 
,  sents,  therefore,  the  fundamental  sub- 
I  stance  of  inulin.  It  is  considered 
j('H  CH  ■($££  Probable  that  this  substance  passes 


0+U~ 

HO-rn.  , 

OH  u 


through  the  difructose  (see  above)  to 
tho  difruetoso  anhydride  II,  the  molecules  of  which 
are  associated  to  inulin  by  extra -molecular  forces, 

OH*CH*CH{OHW  n  -0H3*(X  n  Jd — CH*CH2*OH 

QH - O^^O-CH^^QH-CH 

CH.-OH  (U.)  “  OH  OH 

H.  Ween. 

Constitution  of  highly  polymerised  substances, 
XIII.  H.  Standing  er  (Ber.,  1928,  61,  [B],  2427— 
2431).— A  theoretical  paper  in  which  the  structure  of 
cellulose  and  caoutchouc  is  discussed  in  tho  light  of  the 
author’s  observations  on  pofyoxymethylcncs.  De¬ 
ductions  as  to  tho  size  of  the  molecule  cannot  be  made 
from  the  size  of  the  elementary  cell,  since  tho  same 
structural  principle  can  be  repeated  in  a  long  molecule 
and  thus  a  molecule  may  extend  through  many 
elementary  cells.  Tho  soluble  polyoxymethylene 
diacetates  and  dimethyl  ethers,  as  well  as  the  insoluble, 
highly  polymerised  poly oxy methylenes,  have  small 
elementar3r  cells.  Tho  most  convincing  evidence  of 
the  highly  polymerised  nature  of  cellulose  lies  in  tho 
assumption  that  it  is  built  on  the  same  principle  as  the 
poly  oxymotliy  lenes .  H.  Ween. 

Cellulose.  Iv.  H.  Meyer  and  H.  Mark  (Ber., 
1928,  61,  [£],  2432— 2436).— A  reply  to  Hess  and 
Trogus  (A.,  1928,  1225).  A  protest  is  raised  against 
the  manner  in.  which  the  authors  have  applied 
rontgenographic  methods  to  the  elucidation  of  the 
cellulose  problem.  H.  Wren. 


Sulphuric  esters  of  carbohydrates.  E. 
Gebauer-Fulneog,  W.  H.  Stevens,  and  E.  Krug 
(Monatsh.,  1928,  50,  324 — 327).— When  cotton  is 
treated  with  chlorosulphonie  acid  in  the  cold  and  kept 
for  24  hrs.,  hygroscopic  crystals  of  chloroglucose 
tetrasulphate  separate  (cf.  Claesson,  A.,  1879,  1033). 
If  tho  reaction  mixture  is  slowly  added  to  acetic 
anhydride,  a -penta -acetyl -d-glueose  may  be  separated 
by  treatment  with  brine  or  sodium  acetate  solution. 
Tho  same  product  is  obtained  from  dextrose  by  the 
same  treatment.  If,  however,  the  reaction  mixture 
from  cotton  or  dextrose  is  added  to  acetyl  chloride  or 
bromide,  fi-acetochloroglucose  is  obtained,  identified 
by  conversion  into  penta-acetyl-df -glucose.  Acetyl 
iodide  is  decomposed  in  this  reaction.  If  the  reaction 
between  cotton  and  chlorosulphonie  acid  is  stopped 
after  2  or  5  hrs.,  small  quantities  of  octa-acetyl- 
eellobiose  or  tetra-acetylglueosc,  respectively,  can  be 
separated.  B.  K.  Callow. 


Compounds  of  hexamethylenetetramine  with 
silver  and  other  metal  salts  and  the  influence 
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of  anionic  volume  on  the  capacity  for  association 
by  the  central  positive  ion,  P.  Ray  and  J. 
Dasgupta  (J,  Indian  Chem.  SoeM  1928,  5,  519 — 525). 
— Complex  compounds  of  hexamethylenetetramine' with 
the  following  silver  salts  are  prepared  in  ammoniaeal 
solution  [in  the  following  formula*  B=s(OH2)RN4]  ; 
3AgCN,R ;  2AgCNO,B  ;  2AgGNS,B ;  AgC104,B ; 
Ag2Cr043 ;  4 Ag2Cr20 7 ,5B ,4H20 ;  Ag2Mo04,2B,2H20 : 
AgoW04,2B,H»0 ;  2Ag2S04,3B,6H20; 

4  Ag2S04>5B,  1 3H20}  and  AgSc04)2B,12H20.  The 
compounds  30uCN,2B  and  3Cd(CN)0.B  have  also  been 
prepared.  The  substances  are  usually  readily  soluble 
in  ammonia  and  are  decomposed  by  mineral  acids, 
yielding  formaldehyde,  and  by  alkali  hydroxides  giving 
the  metal  oxide.  When  heated  they  decompose  with 
charring  and  give  characteristic  amine  odours.  In 
the  above  silver  salt  complexes  increase  in  anionic 
volume  is  accompanied  by  an  increased  capacity  of 
association  of  neutral  molecules  by  the  silver  cation. 
In  the  silver  halide-hexamethylenetetramine  com- 
plexes  the  capacity  of  silver  for  association  diminishes 
in  the  order  F,  I,  Br,  Cl,  an  anomaly  similar  to  that 
observed  by  Ephraim  (A,,  1918,  ii,  313)  for  the  corre¬ 
sponding  ammines.  Since  cadmium  and  silver  have 
almost  the  same  atomic  volume,  the  composition  of 
the  complexes  is  similar,  but  the  results  are  not 
strictly  comparable,  as  cadmium  is  bivalent.  The 
smaller  atomic  volume  of  copper  causes  an  increase  in 
the  associating  power. 

Silver  tellnrate,  borate,  iodate,  phosphate,  arson ite, 
and  arsenate  do  not  form  compounds  with  hexa¬ 
methylenetetramine,  probably  because  of  the  insolu¬ 
bility  of  these  salts,  whilst  silver  sulphite,  benzoate, 
and  salicylate  give  indefinite  crystalline  substances. 

EL  Burton. 

Molecular  compound  between  glycine  an¬ 
hydride  and  silver  nitrate.  T.  Asahina  (Z. 
physiol.  Chain,,  1928,  179,  83 — 87). — A  molecular 

compound ,  N OsAg<"^^^*Q^a|.:>AgN 03 ,  i  incipient 

decomp.  195°,  is  obtained" when  glycine  anhydride  and 
■silver  nitrate  are  mixed  in  concentrated  aqueous 
solution.  J.  H,  Birkinshaw. 


Substituted  butyrolaetams .  S.  S.  G.  Sircar 
(J.  Indian  Chem.  Soc.,  1928,  5,  549 — 554). — Sub¬ 
stituted  glutaric  anhydrides  are  converted  by 
ammonia  and  sodium  hydroxide  into  the  corresponding 
sodium  glutaramates,  which,  after  treatment  with 
potassium  hypobromite  and  subsequent  acidification, 

afford  the  butyrolaetams  HH’CH^ORR^CH^io  in 
15 — 4.5 %  yield.  These  lactams  are  precipitated  from 
aqueous  solution  by  tannic  and  phosphotungstic  acids, 
lead  and  mercuric  acetates,  and  Meyer's  and  Dragen- 
dorff’s  reagents.  With  3  :  5-dinitrobenzoyl  chloride  in 
alkaline  solution  they  give  deep  violet  colorations. 
The  following  are  described :  cyolohexanespixobutyro* 
lactam ,  b.  p.  180 — 1S1°/13  mm,,  m.  p.  98°  {benzoyl 
derivative,  m.  p.  138°;  n i7roso-deri  vative,  m.  p.  82°; 
mer cur  {chloride,  m.  p.  15S — 160°) ;  cyclopew  tanespiro- 
buiyrolaciam ,  b.  p.  164°/16  mm.,  m.  p.  75°  (benzoyl 
derivative,  m.  p.  70 — 71°;  nUroao-derivative,  m.  p. 
51 — 52°;  mercurichloride ,  m.  p.  135°);  j3p-dimethyl- 
butyrolactam,  b,  p.  146 — 147°/12  mm.,  ra.  p.  65 — 66° 
(beiizoyl  derivative,  in.  p.  69° ;  nitroso* derivative,  m.  p. 


45°) ;  $-methyl-$-ethylbutyrolactam,  b.  p.  150 — 152°/13 
mm.,  m.  p.  74 — 75°;  fifi-diethylbutyrolactam,  b.  p, 
163°/12  mm.,  m.  p.  76 — 77°  (mercurichloride,  in.  p. 
130°);  p -ethylbutyrolaciam,  b.  p.  117 — 118°/13  mm., 
and  p  -  me  thy  lb  u  lyroladam ,  b.  p.  116°/lo  mm.  The 
lactam  ring  is  more  stable  to  alkali  than  the  lactone, 
imide,  or  paraconic  acid  rings.  H.  Burton. 

Product  from  8-alanine  ester  of  high  mol.  wt.# 
composed  of  p-alanyl  groups  united  by  linkings 
of  amide  character.  E.  Arberhalben  and  F. 
Reich  (Z.  physiol.  Cliem.,  1928,  178,  169 — 172). — 
P-AIanine  methyl  ester,  when  kept  for  a  few  days, 
yielded  a  white,  amorphous  solid,  insoluble  in  ether, 
decoinp.  310°,  reacting  alkaline  in  aqueous  solution. 
The  ratio  of  amino -nitrogen  to  total  nitrogen  was 
1  :  10,  but  the  mol.  wt.  determined  by  depression  of 
the  f.  p.  of  acetic  acid  corresponded  with  the  con¬ 
densation  of  only  5  molecules.  Hydrolysis  by  boiling 
25%  aqueous  sulphuric  acid  gave  a  quantitative  yield 
of  p- alanine.  R.  K.  Callow. 

Identity  of  the  two  possible  isomeric  methyl 
ethyl  p-methyl-ay-dicyanoglutaconates .  Y. 

Urushibara  (Bull.  Chem.  Soc.  Japan,  1928,  3,  261 — 
265).— Proof  of  the  identity  of  the  sodium  compounds 
obtained  by  either  condensation  (A.,  1928,  1356)  is 
obtained  by  converting  each  specimen  into  the 
crystalline  silver  derivative  by  the  action  of  aqueous 
silver  nitrate  and  examination  of  their  refractive 
indices.  X-Ray  spectra  of  either  specimen  obtained 
by  the  Debye-Scherrer  method  with  the  K%  molyb¬ 
denum  line  are  identical,  the  most  intense  line  corre¬ 
sponding  with  a  lattice  distance  356  A.  Either 
specimen,  or  one  obtained  by  mixed  crystallisation  of 
the  two,  gives  the  same  refractive  indices,  elongation 
occurring  in  the  direction  of  the  optical  elasticity  axis 
X ,  nx  (the  refractive  index  for  the  faster  wave)  being 
equal  to  a,  the  value  of  being  T503±0*001,  and 
the  zone  of  elongation  being  negative.  Similar 
results  were  obtained  with  the  silver  derivative  of 
dimethyl  p-methyl-ay-dicyanoglutaeonate,  whilst  the 
silver  derivative  of  the  diethyl  ester  elongates  in  the 
direction  of  the  optical  elasticity  axis  Z,  the  zone  being 
positive  and  =1*580.  The  results  do  not  decide 
between  the  constitutions 
C(CN)(C02Et):CMe*CNa(CN)'C02Me  and 
C(CN)(C02Me).CMe#CNa(CN)*C02Et,  but  the  fact  that 
the  presence  of  a  (3-methyl  group  causes  no  change  in 
the  course  of  the  condensation  favours  the  mechanism 
given  previously  (loc.  cit.). 

Methyl  ethoxyethylidenecyanoacetate,  m.  p.  76— 
77°,  is  described,  J.  W.  Baker. 

Action  of  multivalent  alcohols  and  phenols  on 
arsenic  compounds,  especially  arsenoacetic  acid. 
B.  Englunb  (Svensk  Kern.  Tidskr.,  1928,  40,  278— 
285 ;  ef.  A.,  1928,  1 364) . — Arsenious  acid  dissolves  in 
warm  ethylene  glycol  and  in  solutions  of  pentaery- 
thritol  in  glacial  acetic  acid  or  pyridine,  but  no 
definite  chemical  compounds  could  be  prepared  from 
these  solutions.  The  action  of  arsenoacetic  acid  on 
some  forty  organic  hydroxy-compounds  has  been 
investigated  by  the  following  method,  which  is  based 
on  the  slight  solubility  of  the  acid  in  glacial  acetic 
acid  and  the  ready  solubility  of  the  compounds 
produced.  A  weighed  quantity  of  the  substance 
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together  with  arsenoacetie  acid  is  introduced  into  a 
glass  tube,  and  a  known  volume  of  acetic  acid 
(containing  about  1  %  of  water)  added.  The  tube  is 
sealed  and  placed  in  a  thermostat  at  25°,  where  it  is 
kept  in  rotation.  After  24  hrs.  2  c.e.  of  the  liquid 
are  withdrawn  and  the  dissolved  arsenic  is  determined 
with  O’OoiV-potassiuin  bromate  solution.  The  extent 
to  which  interaction  has  taken  place  can  be  ascertained 
from  the  formula  L—  (v—vQ)  /SG“  lQOQgjM  V,  in 
which  v  and  vQ  *—  final  and  initial  titration  in  e.c.,  g^ 
weight  of  substance,  V  =  volume  of  acetic  acid,  and 
Jf  —  mol.  wt.  of  substances.  Where  the  compound 
produced  contains  1  mol.  of  hydroxy-compound  to  one 
atom  of  arsenic,  L  has  a  maximum  value  of  1.  If  2 
mols.  of  hydroxy-compound  are  combined  with  one 
atom  of  arsenic,  its  maximum  is  0*5.  The  value  of  L 
is  practically  constant  over  a  wide  range  of  con¬ 
centrations,  but  in  cases  where  L  is  greater  than  04 
it  diminishes  with  increasing  concentration.  A 
marked  effect  takes  place  in  the  case  of  substances 
containing  two  hydroxy- groups  on  adjacent  carbon 
atoms,  compounds  with  a  five-membered  ring  being 
formed,  ocy- Glycols  and  m-  and  p-dihydroxybenzenc 
derivatives  give  a  much  less  marked  effect,  showing 
the  tendency  to  form  six-  and  seven -membered  rings 
to  be  relatively  small.  Stereoisomerides  exhibit  a 
marked  difference  in  reactivity,  and  the  insertion  of 
substituted  groups  in  the  substance  under  investig¬ 
ation  also  has  a  pronounced  effect.  The  equilibrium 
constants  of  a  number  of  these  reactions  have  also 
been  determined,  but  although  the  results  were 
satisfactory  the  method  is  laborious,  and  the  values 
obtained  are  affected  by  factors  which  have  little 
influence  on  the  value  of  L,  The  method  as  described 
is  accordingly  recommended  for  use  in  determining 
the  configuration  of  poly  hydroxy -compounds,  as  it 
requires  only  simple  apparatus,  and  it  is  easy  to  deter¬ 
mine  if  a  reaction  has  taken  place,  L  then  giving  a 
measure  of  its  relative  extent.  H.  F.  Harwood. 

Iron  caeodylate  and  the  determination  of 
eaeodylie  acid.  O.  J.  Noskowa  and  V.  A.  Tjbrk- 
chika  (Arch.  Pharm,,  1928,  286,  599— 602).— Pure 
ferric  caeodylate  was  obtained  by  treating  dialysed 
ferric  hydroxide  with  six  equivalents  of  eaeodylie  acid, 
evaporating  to  dryness  at  50°,  and  extracting 
unchanged  acid  with  chloroform .  Numerous  attempts 
to  prepare  this  compound  in  a  more  direct  way 
afforded  only  basic  salts.  Arsenic  was  determined 
satisfactorily  by  the  method  described  by  Hupp  and 
Siebler  (B,.  1924,  614)  after  conversion  into  arsenic 
trisulphide  and  arsenic  acid.  Cacodylic  acid  is  not 
removed  quantitatively  from  toxicological  specimens 
by  extraction  with  chloroform-alcohol  mixtures. 

S.  Coffey. 

Organic  salts  of  telluric  acid.  F.  R.  Green¬ 
back  (Amer.  J.  Pharm.,  1928,  100,  630— 635).— The 
following  salts  of  telluric  acid  are  described  :  hexa¬ 
methylenetetramine,  (CHo)  8N4  ,H2Tc04,4H20  ^  carb¬ 
amide,  CON2H4JH2TeO4l0‘5H.>O ;  thiocarbamide, 
CSN2H4,4HoTe04 ;  'piperazine , 
O4H10N2,2H2TeO4,4H2O.  The  first  two  salts  arc  soluble 
in  water,  the  others  in  alkali  only.  H.  Burton. 

Nomenclature  of  parent  ring  systems.  A.  M. 
Patterson  (J.  Amer.  Ohera.  Soe.,  1928,  50,  3074- 


3087 ;  of.  A,,  1925,  i,  824). — Existing  systems  of 
nomenclature  are  reviewed  and  the  general  principles 
involved  in  the  framing  of  a  logical  and  compre¬ 
hensive  system  are  discussed.  Additional  methods  of 
naming  the  more  complicated  ring  systems  are  pro¬ 
posed,  for  details  of  which  the  original  should  be 
consulted.  H.  E.  F.  Notton. 

Highly-polymerised  compounds.  XIV.  Con¬ 
stitution  of  dici/cf opentadienes .  H.  Staudinger 
(Annalen,  1928,  467,  73 — 75). — A  theoretical  intro¬ 
duction  (polemical  against  Diels  and  Alder,  A.,  1928, 
1018)  to  the  following  abstract.  J.  W.  Baker. 


Constitution  of  dici/elopentadienes.  F.  Bjsrged 
and  E.  Widmann  (Annalen,  1928,  476,  76—91). — 
Evidence  is  adduced  which  is  considered  to  render 
untenable  the  structures  suggested  by  Diels  and 
Alder  (A.,  1928,  1018)  for  dieyefopentadiene  deriv¬ 
atives,  and  to  confirm  tho  1  :  2-addition  structures 
suggested  by  Staudinger  (A.,  1926,  719).  The  inter¬ 
conversion  of  the  two  isomeric  acids, 

CH» - QH-CH-CCXH  m  x 

CH2-CHa-CH-CH-CHg*C02H  (I)  1  ~W  <dccomP-)» 

and  (II)  m.  p.  133*5°,  obtained  by  the  oxidation  of 
ketotet rahy dr odicycZopenfcadiene  and  dihydxodicyclo - 
pentadiene  glycol  respectively  with  nitric  acid 
(Wieland  and  Bergel,  A.,  1926,  56),  has  been  investig¬ 
ated  by  the  method  of  Hiickel  and  Goth  (A.,  1925, 
i,  402).  Diazomethane  converts  I  into  its  dimethyl 
ester,  m.  p.  72-5 — 73°,  which  hydrolysis  with 
methyl-alcoholic  sodium  methoxide  yields  a  product, 
m.  p.  170°,  from  which  light  petroleum  (b.  p.  90 — 
115°)  extracts  an  acid  identical  with  II,  leaving  an 
acid ,  m.  p.  178°,  the  methyl  ester,  b.  p.  120°/15  mm., 
of  which  yields  only  resinous  acids  by  a  repetition  of 
the  hydrolysis.  When  similarly  treated,  II  (best 
prepared  in  70 — 80%  yield  by  oxidation  of  dihydro- 
dic ydopentad ie lie  with  a  slight  excess  of  potassium 
permanganate  in  acetone)  yields  an  oily  dimethyl 
ester,  b.  p.  134°/ 13  mm.,  which  with  sodium  meth¬ 
oxide  yields  only  an  unidentified  substance,  m.  p.  110°. 
Oxidation  of  ketotetrahydrodici/dopentadiene  with 
potassium  permanganate  in  aqueous-alkaline  sus¬ 
pension,  instead  of  with  nitric  acid,  yields  an  acid, 
in.  p.  232°  (not  identical  with  I  or  II),  the  dimethyl 
ester,  m.  p.  77*5—78°,  of  which  by  hydrolytic  rear¬ 
rangement  yields  the  acid  of  m.  p.  178°.  Mild  hydr¬ 
ation  by  boiling  with  very  dilute  hydrochloric  acid 
converts  tetrahydrodicydopentadiene  dioxide  into  the 
hygroscopic,  syrupy  glycol , 

QH(OH)*CH2*CH‘CH*CHo’CH«OH  Trn  r1  j. 

CH(OH) - -CH-CH - “CH;OH  UI)'  d 

tetrahydrodicyclopentadiene  oxide,  m.  p.  115°  (obtained 
by  oxidation  of  ketotetrahydrodieycfopentadiene  with 
perbenzoic  acid  in  chloroform),  into  the  glycol, 

(W|  0xM„tio„  o[ 

CH(OH) - CH-CH - CO 

these  products  and  their  parent  substances  under 
various  conditions  yields  amorphous  acids  the  com¬ 
position  of  which  agrees  moderately  well  with  that 
of  the  expected  tetracarboxylic  acid.  Catalytic 
reduction  (platinum  oxide  in  chloroform)  of  the  mono- 
and  di-ci/dopentadienebenzoquinones  V  and  VI 
(Diels  a ud  others,  loi\  dL ;  of.  AlhreeM .  A..  1906,  i, 
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674)  yields  the  corresponding  tetrahydro-deriv&tives, 
in.  p.246°  and  251°  [without  decomp ;  Diels  (loc.  tit.) 


CH-CH./CH- 
CH - CH' 


ft 

uHv  /CH 

xfK 

o 


gives  m,  p,  239 — 243°  (decomp,)],  respectively. 
Since  V  readily  undergoes  fission  into  its  components 

0 

e 

CH-C^CH-nil/  '  ■■Ctl'CHd'H./CH  (VM 
CH - CH-CHv  CH-CH* —  CH 


by  heating  above  its  m.  p,  the  formula!  proposed  by 
Diels  are  rejected  and  the  structures  given  above 
suggested,  J.  W.  Baker, 

A-Ray  investigation  of  polymerised  ci/cio- 
pentadienes.  J.  Hengstbkrerg  (Annalen,  1928, 
467,  91 — 94). — Debye-Seherrer  diagrams  of  tri-, 
tetra-,  and  poly-cydopentadienes  have  been  obtained 
and  the  distances  between  the  planes  for  about  9 
lines  are  tabulated.  In  every  case  the  distance 
between  the  strongest  reflecting  planes  is  the  same 
(5*3  A.),  The  largest  values  for  tri-  and  tetra-eycio- 
pentadienes  are  7*7  and  10*5  A.,  respectively,  the 
difference,  2*8  A.,  being  the  size  of  the  cydopentadiene 
ring  without  double  linkings,  whence  the  value 
245  A.  is  obtained  for  each  of  the  other  rings.  By 
sublimation  of  tetraoydopenfcadiene  small  (0*1  mm,) 
laminae  are  obtained  from  which  by  X-ray  and  optical 
examination  it  is  deduced  that  the  crystal  is  ortho¬ 
gonal  and  either  hexagonal  or  pseudohexagonal. 
With  an  assumed  unit  cell  and  the  known  density, 
1*23  g./c.e,,  it  is  found  that  the  unit  cell  contains 
2  molecules.  Thus,  although  the  tri-,  tetra-,  and 
poly-cydopentadienes  have  different  lattices,  the 
molecules  are  all  the  same  size  (2*8  A.)  in  one  direction, 
in  agreement  with  the  structures  suggested  by 
Staudinger.  J.  W.  Baker. 

Chromium  powder  in  organic  synthesis, 
S,  1ST.  Chakra b arty  and  S.  Dott  (J,  Indian  Chem. 
Soc.,  1928,  5,  513 — 518), — A  42%  yield  of  diphenyl- 
methane  is  obtained  when  a  mixture  of  benzene, 
benzyl  chloride,  and  chromium  powder  is  heated  for 
3 — 4  hrs.  The  chromium  powder  can  be  used  in 
typical  Ullmaim  and  Friedei-Oafts  reactions,  but 
only  with  reactive  chloro- compounds.  It  cannot 
be  employed  in  the  Reformat  sky  reaction,  and  it  has 
no  effect  on  bromo-  or  iodo- compounds.  Freshly- 
powdered  chromium  is  more  reactive  than  an  old 
specimen,  but  reactivation  is  effected  to  a  certain 
extent  by  heating  it  in  a  current  of  pure,  dry  hydrogen 
to  a  red  heat,  II,  Burtox. 

Titanium  tetrachloride  in  organic  synthesis* 
G.  L.  Stabxikov  and  L.  J.  Kaschtaxoy  (J.  Russ. 
Phys.  Chem.  Soc,,  1927,  60,  1117— 1 122),— Benzene 
does  not  react  with  titanium  tetrachloride  even  at  the 
b,  p„  but  reacts  with  ethers  and  esters,  both  aliphatic 


and  aromatic.  With  benzyl  ethyl  ether,  diphenyl- 
methane,  m,  p,  25— 26°,  b.  p.  259—261°,  p-dibenzyl- 
benzene,  m,  p.  85 — 86°,  and  m-dibenzylbcnzene,  m.  p, 
58 — 59°,  were  obtained.  Oxidation  with  chromic 
anhydride  yielded  the  corresponding  diketones,  m.  p, 
159*5—160°  and  09°,  Benzyl  chloride  gave  the  same 
products,  the  reactions  going  to  completion  in  both 
cases.  With  benzoyl  chloride  and  subsequent  treatment 
with  alkali,  a  quantitative  yield  of  benzoic  acid  only 
was  obtained,  the  benzene  distilling  over  unchanged. 
If  thiophen  was  added,  however,  a  yield  of  benzo- 
thiophenone,  in.  p.  55 — 56°  (oxime,  in.  p,  90 — 91°), 
was  obtained.  Dmsoamyl  ether  did  not  react,  whilst 
fsoamyl  acetate  and  isoamyl  benzoate  were  hydro¬ 
lysed  to  a  slight  extent.  M.  Zvegixtzov, 

Benzene  theory.  H.  Loewen  (Z.  Elektrochem., 
1928,  34,  760 — 76S). — Theoretical.  It  is  considered 
that  the  most  satisfactory  benzene  model  is  one  in 
which  six  tetrahedra  are  grouped  round  a  point  in  a 
plane,  so  that  the  apices  of  the  tetrahedra  lie  altern¬ 
ately  above  and  below  the  plane.  This  model  will 
not  explain  the  facts  of  enanfciomorphism,  but  in  all 
other  respects  is  held  to  be  in  excellent  agreement 
with  the  physical  and  chemical  properties  of  benzene 
and  the  aromatic  compounds.  L.  L.  Bircumsetaw. 

3  :  4-Dichlor onitrobenzene .  L.  McMaster  and 
A.  G.  Magill  (J,  Amer,  Chem.  Soc.,  1928,  60,  3038— 
3041). — 3  :  4-Diehloronitrobenzene  (cf.  Beilstein  and 
Rurbatow,  A.,  1875,  450)  is  transformed  by  heating 
from  15°  to  25°  from  a  solid,  m.  p.  43°,  to  a  liquid 
modification,  equilibrium  mixtures  of  the  two  forms 
being  present  at  intermediate  temperatures.  It  is 
converted  by  alcoholic  potassium  hydroxide  into 
3  ;  3'  :  4  :  4'-tetraehloroazoxybenzene  and  a  little 
2-ehloro-4-nitrophenol  and  3  :  4-dichloroaniline.  With 
sodium  alkoxides  in  the  boiling  alcohols  it  yields  the 
following  ethers  of  2-chloro-4-nitrophenol ;  ethyl,  m.  p. 
142° ;  iso propyl,  m.  p.  128°,  and  n~butyl9  m.  p.  136°, 
which  have  been  converted  by  reduction,  diazotis- 
ation,  and  coupling  with  p-naphthol  into  red  or 
purple  dyes.  H.  E,  F.  Notton. 

Constitution  of  the  « i-xylenesulphonic  acids. 
J.  Pollak  and  F,  vox  Meissxbr  (Monatsh.,  1928, 
50,  237 — 250). — Previous  work  on  the  m- xylene - 
sulphonie  acids  is  critically  reviewed.  In  combin¬ 
ation  with  the  work  now  described,  the  results  lead 
to  the  conclusion  that  the  disulphonic  acid  (chloride, 
m.  p.  varying  from  128°  to  131° ;  amide,  hi.  p.  248 — 
249°)  obtained  by  direct  sulphonation  of  m- xylene 
is  the  4 :  6-disulphonic  acid,  whilst  the  disulphonic 
acid  with  a  liquid  chloride  (amide,  m.  p.  223—224°) 
which  accompanies  the  former  in  small  quantity  in 
the  preparation  by  certain  indirect  methods  is  the 
2  :  4-disulphonic  acid.  The  recognition  of  the  true 
2  : 4-disulphonic  acid  has  been  obscured  by  its  ready 
transformation  during  the  preparation  of  the  chloride 
into  m- xylene -4  :  6-disulphonyl  chloride. 

The  constitution  of  m- xylene-4  :  6-disulphonic  acid 
obtained  by  Wiseliin  (A.,  1891,  73)  and,  as  the 
chloride,  by  Poliak  and  Lustig  (A.,  1924,  i,  30)  directly 
from  m-xylene,  is  proved  by  its  preparation  from 
6-aintno-m-xylene-4-5ulphonic  acid  by  way  of  the 
diazo-eompound  (Poliak  and  Lustig,  loc.  cit. ;  Hollo  - 
man  and  (Jlioufoer,  A.,  11)24,  i,  1071)  and  also  by 
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the  work  of  Poliak  and  Sehadler  (A.,  1918,  i,  497)  and 
of  Poliak  and  Rudich  (A.,  1923,  i,  27).  It  is  now 
also  confirmed  by  the  formation  of  4  :  G-dibromo-m* 
xylene  in  small  quantity  by  treatment  of  the  acid 
with  bromine  in  aqueous  solution  at  60°,  and  by  the 
failure  to  brominate  the  chloride.  When  m-xvlene- 
4 :  6-disulphonyl  chloride  was  treated  with  bromine 
in  ether  at  the  ordinary  temperature,  the  substance 
was  recovered  unchanged,  accompanied  only  by  a 
little  4 : 6-dibromo*m-xylene-2-siiIphonyl  chloride, 
formed  possibly  by  displacement  and  migration  of 
the  sulphonie  acid  group,  or,  more  probably,  derived 
from  m~ xylene-2-sulphony  1  chloride  present  as  an 
impurity.  Wi&cliin’s  proof  (loc.  ciL)  of  the  consti¬ 
tution  by  conversion  into  2  : 4-dichloro-  and  2  :  4~di« 
hydroxy-w-xylene  is  vitiated  by  the  drastic  nature 
of  the  reactions.  The  preparation  of  the  same  acid 
by  Ffanncnstill  (Diss.,  Lund,  1894)  from  both 
m- xylene- 2-  and  m- xylene-4 -sulphonie  acid  is  to  be 
explained  by  migration  of  the  sulphonie  acid  group 
in  the  former  case.  The  possibility  of  such  a  migra¬ 
tion,  already  demonstrated  by  Moody  (Proc.  C.S., 
1888,  77),  is  now  confirmed  by  the  separation  of 
m-xvlene-4-sulphonamide,  in.  p.  136 — 137°,  as  a  by¬ 
product  in  the  preparation  of  m-xylene-2-sulphon- 
amide,  m.  p.  112—113°,  through  the  chloride,  from 
the  2-sulphonie  acid,  even  when  the  latter  has  been 
regenerated  from  the  purified  amide,  m- Xylene-2- 
sulphonie  acid,  of  the  constitution  of  which  there  is 
no  doubt  (cf.  Moody,  loc .  cii>),  was  prepared  by 
denomination  of  4  :  6-dibromo*m-xylene-2-suIphonie 
acid  (Jacobsen  and  Weinberg,  A.,  1879,  61).  It  was 
also  separated  from  the  mother-liquors  of  the 
4 -sulphonie  acid  prepared  by  sulphonation  of  m- xylene 
by  concentrated  sulphuric  acid  at  the  ordinary  tem¬ 
perature  (Poliak  and  Lustig,  loc .  cii.).  Further, 
PfannenstilPs  liquid  “  2  :  5-disulphonyl  chloride  ” 
(obtained  solid,  m.  p.  85°,  with  difficulty)  must  be 
the  2  : 4 -derivative,  whilst  his  conclusion  that  the 
disulphonic  acid  winch  he  prepared  by  way  of  the 
6  -  a- in  ino- 4- sulphonie  acid  was  a  new  acid  appears  to 
be  erroneous,  since  his  supposed  two  series  of  com¬ 
pounds  correspond  closely  in  their  properties,  and  he 
observed  no  mixed  mu  p.  Wischin’s  preparation  of 
a  disulphonic  acid  by  sulphonation  of  6-bromo-m- 
xylene  and  debromination  was  examined.  6-Bromo- 
m-xy  lene-2  :  4- disulphonic  acid  yielded  6-bromo-m- 
xylene  (characterised  as  the  4-sulphonyl  chloride) 
when  heated  with  hydroehlorie  acid  at  150°,  and, 
therefore,  no  migration  has  occurred  in  the  first 
reaction.  Debromination  yielded  a  material  which 
gave  a  mixture  of  solid  4  :  6-  and  liquid  2  :  4-disulph- 
onyl  chlorides,  -which  were  separated  and  converted 
into  the  amides,  ra-Xylene-2  :  4-disulphonyl  chloride 
was  prepared  in  best  yield  by  treatment  of  sodium 
m-xylenc-2-sulphonate  with  chlorosulphonic  acid  at 
80—90°  for  4  hrs.,  and  elimination  of  the  4  :  6- deriv¬ 
ative  by  crystallisation  from  ether.  Reaction  at 
150°  yielded  the  4  ;  6- derivative  only.  The  2  :  4-di- 
sulphonyl  chloride  yielded  an  amide,  m.  p.  223—224°, 
and  its  constitution  was  proved  by  converting  it 
into  2  :  4-dibroino-w -xylene  by  broinination  of  the 
acid  in  aqueous  solution  at  70 — 80°.  The  occurrence 
of  migration  during  preparation  of  the  chloride  was 
confirmed  by  treating  the  acid  obtained  from  the 


pure  2 : 4-disulphonamide  with  phosphorus  penta- 
chloride.  Fractionation  of  the  product  yielded  the 
4 :  6-disulphonyl  chloride.  R,  K.  Callow. 

So-called  u  liquid  d^tyi'ene.”  R.  Stoermer 
and  H.  Kootz  (Bor.,  1928,  61,  [B]$  2330—2336).— 
Benzy  lace  tone,  b.  p.  235 — 236°,  conveniently  pre¬ 
pared  by  reduction  of  sfcyryl  methyl  ketone  by  hydro¬ 
gen  in  presence  of  palladised  calcium  carbonate,  is 
converted  by  magnesium  phenyl  bromide  into  ay-eft- 
phenyUn-butan-y-ol,  b.  p.  180 — 190°/12  mm.,  con¬ 
verted  by  boiling  20%  sulphuric  acid  into  ay-di¬ 
phenyl- A^-butene,  b.  p.  169— 170°/12  mm.,  dfB 
1*0149  {niirosochloride ,  in.  p.  about  126°  (decomp.)  J. 
The  hydrocarbon  is  transformed  by  ozonisation  into 
acetophenone  and  phenylacetaldehydc ;  with  bromine 
it  vigorously  evolves  hydrogen  bromide,  leaving  only 
non-crystalline  products.  It  is  not  isomerised  by 
exposure  to  the  light  of  a  mercury-vapour  lamp. 

Treatment  of  a  preserved  specimen  of  “  liquid 
distyrene  ”  which  had  yielded  two  di bromides,  in.  p. 
102°  and  129°,  respectively  (Stoermer  and  Thicr,  A,, 
1926,  160),  yielded  acetophenone  and  phenylaeetalde- 
liyde,  showing  that  the  double  linking  had  become 
displaced  from  the  a-  to  the  P-posifcion.  The  sup¬ 
position  that  the  change  is  due  to  traces  of  sulphuric 
acid  not  removed  from  the  product  is  in  harmony 
with  the  observation  that  protracted  treatment  of 
cinnamic  acid  with  boiling,  moderately  dilute  sulph¬ 
uric  acid  gives  a  similar  hydrocarbon  which,  like  the 
preserved  specimen,  does  not  give  a  solid  dibromide, 
but  vigorously  evolves  hydrogen,  bromide  when 
treated  with  bromine.  The  same  isomerisation  is 
observed  when  pure  “  distyrene  ”  (which  yields  a 
crystalline  bromide),  dissolved  in  carbon  disulphide 
containing  a  trace  of  iodine,  is  exposed  to  sunlight. 
The  pure  distyrene  is  transformed  by  ozonisation 
into  benzoic  acid  and  p-phenylpropaldehyde  and  is 
therefore  ay- diphenyl- Aa«  butene.  Careful  bromin- 
ation  of  the  latter  hydrocarbon  affords  a  new  di- 
bromide,  C18H18Br2,  m.  p.  79°,  in  addition  to  the 
dibromides,  m.  p.  102°  and  129°,  described  previously. 
Since  ap-dibromo-ay-diphenylbutane  contains  three 
asymmetric  carbon  atoms,  its  existence  in  four 
racemic  forms  is  to  be  presumed,  but  only  indications 
of  the  fourth  isomcride  are  observed.  The  dibromide, 
m.  p.  102°,  is  separated  by  crystallisation  from  light 
petroleum  (instead  of  alcohol)  into  the  di  bromide, 
m.  p.  129°,  and  a  new  dibromide ,  m.  p.  122°,  so  that 
the  compound  of  m.  p.  102°  should  be  deleted  from 
the  literature.  Debromination  of  the  three  di¬ 
bromides  with  zinc  affords  in  each  case  an  unsaturated 
hydrocarbon  of  constant  b.  p.  which  is  ozonised  to 
benzaldehyde  and  p-phenylpropaldehyde  and  yields 
all  three  dibromides  with  bromine  without  evolution 
of  hydrogen  bromide.  It  appears  that  previous 
investigators  have  invariably  used  a  distyrene  con¬ 
taminated  with  ay-diphenyl-  A^-  butene .  Pure  di- 
styrene  is  colourless  and  non-fluorescent. 

H.  Week. 

Action  of  hydrogen  iodide  on  tetraphenyl- 
butinenediol.  J.  Sal  rind  and  A.  Kruglov  (Ber., 
1928,  61,  [B\,  2306 — 2312 ;  cf.  A.,  1926,  1121).— 
aaBS-Tetraphenyl-A^-butinene-aS-diol  is  converted  by 
hot  aqueous  liydriodic  acid  (IB — 12%)  mainly  into 
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the  corresponding  iodo-oxide,  3-iodo-2  :  2  :  5  :  5-tetra- 
phenyl-2  : 5-dihydrofuran,  m .  p.  139 — 140°,  which 
does  not  contain  a  hydroxyl  group  and  is  oxidised 
by  permanganate  in  acetone  to  benzophenone,  carbon 
dioxide,  and  benzilie  acid.  In  addition,  aa8$-tetra- 
phenyl- A^v-butatriene,  m.  p.  235°,  is  obtained  in 
small  amount ;  the  hydrocarbon  is  the  main  product 
when  the  glycol  or  furan  is  treated  with  a  saturated 
solution  of  hydrogen  iodide  in  water  or  acetic  acid  at 
0°.  It  is  oxidised  to  benzophenone  and  carbon 
dioxide  and  reduced  to  aaSS-tetraphenyl-n- butane 
(cf.  Brand,  A.,  1921,  i,  783).  Under  more  drastic 
conditions,  the  glycol,  furan,  or  hydrocarbon  is  trans¬ 
formed  into  1  :  10  :  10-triphenylbenzofulvene, 

m-  p-  204—2050  (°f-  Brand> 
loc.  ciL),  oxidised  to  benzophenone  and  o- benzoyl- 
benzoic  acid,  and  reduced  in  presence  of  spong}r 
platinum  to  1  -phenyl- 3- diphenylme  thyldihydro- 

indene,  m.  p.  135°  (probably  accompanied  by  a  second 
form ,  m.  p.  107°).  Production  of  the  fulvene  is  fre¬ 
quently  accompanied  by  that  of  aaSS-tetraphenyl- 
A«v- butadiene.  H.  Wren. 

1  -Chloronaphthalene.  III.  Sulphonation.  P. 
Eerreko  and  G.  Bollinger  (Helv.  Chim.  Acta,  1928, 
11,  1144 — 1151). — A  detailed  investigation  has  been 
made  of  the  sulphonation  of  1-chloro naphthalene  by 
concentrated  sulphuric  acid  at  20 — 100°.  1-Chloro- 
naphthalene-4-sulphonic  acid  is  formed  in  all  cases 
with  a  maximum  yield  of  70%  at  56°,  using  2  parts 
of  concentrated  acid  and  a  small  amount  of  sulphuric 
acid  monohydrate.  No  l-chloronaphthalene-5- 
sulphonic  acid  was  isolated  in  any  experiment  (cf. 
Armstrong  and  Wynne,  Proc.  C.S.,  1890,  86),  but  at 
160°  some  l-chloronaphthalene-6-sulphonic  acid  was 
produced.  In  the  experiments  at  20 — 100°  a  small 
amount  of  an  impure,  apparently  new  chloronaphthal- 
enesulphonic  acid  was  isolated  from  the  concentrated 
mother-liquors  as  its  potassium  salt.  With  chloro- 
sulphonic  acid  at  30°  l-chloronaphthalene-4-sulphonyl 
chloride,  m.  p.  94°,  is  obtained  (cf.  Armstrong  and 
Williamson,  ibid.,  1886,  233 ;  1887,  145). 

Numerous  salts  of  1  -chloronaphthaIene-4-  and 
-5-sulphonie  acids  have  been  prepared,  and  the 
solubilities  in  water  at  18°  and  98°  determined  for 
the  sodium,  potassium,  calcium,  barium,  and  lead 
salt.  H.  Burton. 

Electrochemical  oxidation  of  a-methy  In  aphtha- 
lene.  P.  Fighter  and  S.  Herszbein  (Helv.  Chim. 
Acta,  1928, 11,  1264 — 1267). — Oxidation  of  1 -methyl- 
naphthalene  in  presence  of  acetone  and  dilute  sulph¬ 
uric  acid  at  a  lead  anode  at  20°  and  a  current  density 
of  0*018  amp. /cm.2  gives,  in  addition  to  unchanged 
material  (38*7%),  resinous  products  (36*6%)  and 
crystalline  material  (10*5%).  This  last  fraction  when 
crystallised  from  acetone  affords  4  :  4' -dimethyl-1  :  1'- 
dinaphthyl ,  in.  p.  147°,  which  on  nitration  yields  a 
mixture  of  dinitro  -  derivatives  and  on  bromination 
gives  a  di6romo-deri  vat  i  ve ,  m.  p.  243°. 

H.  Burton. 

peri-Dihenzylnaphthalene  and  two  isomerides. 
K.  Dziewonski  and  J.  Moszew  (Bull.  Acad. 
Polonaise,  1928,  A ,  283 — 291). — The  action  of  benzyl 
chloride  on  naphthalene  in  presence  of  zinc  chloride 


at  100 — 120°  gives,  in  addition  to  monobenzyl- 
naphthalenes  (Roux,  A.,  1888,  1305 ;  Dziewonski  and 
Dziecielewski,  A.,  1928,  405),  a  viscous  liquid  from 
which  have  been  isolated  by  fractional  distillation 
1  : 8 - dibenzylnaphthaleiie  (I),  m.  p.  146*5°  (cf. 
Boguski,  A.,  1906,  i,  825),  “  p  ”~dibenzylnaphthalene, 
m.p.  88°  {pier ate,  m.  p.  107°),  and  ay”-dibenzylnaphiha- 
lene%  m.  p.  132°.  Benzyl  chloride  and  1  - benzylnapk  tha- 
lene  in  presence  of  aluminium  chloride  at  100 — 120° 
give  15%  of  I,  oxidised  by  boiling  dilute  nitric  acid 
to  1  :  8-dibenzoylnaphthalene,  m.  p.  189 — 190°  (bis- 
phenylhydrazone ,  m.  p.  270 — 271°).  Nitration  of  I 
in  acetic  acid  solution  at  80 — 90°  with  a  mixture  of 
nitric  acid  (d  1*52)  and  sulphuric  acid  monohydrate 
gives  the  4(  1)-mtro- derivative,  m.  p.  141°,  whilst 
sulphonation  with  clilorosulphonic  acid  in  nitro¬ 
benzene  solution  at  100 — 110°  affords  1  :  &-dibe?izyl- 
naphthalene-4:(  %)-sulphonic  acid  {sodium  salt).  When 
the  initial  reaction  is  carried  out  with  an  excess  of 
naphthalene  in  presence  of  aluminium  chloride  a 
considerable  amount  of  2  : 2'-dinaphthyl  is  obtained. 

H.  Burton. 

Phenyl-a-  and  -  p-acenaphthylmethanes  (5- 
and  p-benzylacenaphthenes).  K.  Dziewonski  and 
K.  Leonhard  (Bull.  Acad.  Polonaise,  1928,  A} 
99 — 110). — Benzyl  chloride  and  aeenaphthene  react 
in  presence  of  molten  zinc  chloride  (cf.  A.,  1904,  i, 
390  ;  1926,  70),  yielding  40%  of  5-benzylacenaphthene 
(I),  m.  p.  110 — 111°,  together  with  some  S-(3  or  4)- 
benzylacenaphthene  (II),  b.  p.  260 — 265°/20  mm.,  m.p. 
45—46°  {dipicrate,  m.  p.  101 — 102°).  Oxidation  of 
I  with  sodium  dichromate  in  boiling  acetic  acid  solu¬ 
tion  gives  d-benzylacenaphtheneqidnone,  m.  p.  170° 
{monophenylhydrazone ,  m.  p.  177 — 178°),  together 
with  5 - benzoylacenaphthenequinone ,  m.  p.  199°,  and 
small  amounts  of  4-benzyl-  and  4-benzoyl-naphthalie 
acids  {methyl  esters,  m,  p.  120 — 121°  and  130°,  re¬ 
spectively).  When  the  oxidation  is  carried  out  first 
at  40 — 50°,  and  then  at  100°,  a  mixture  of  5  :  5'-di- 
benzyl-,  m.  p.  318 — 320°,  and  5  :  5 f -dibenzoyl-di- 
acendione  (annexed  formula),  m,  p.  305°,  is  produced. 

Nitration  of  I  with  30%  nitric 
acid  at  25 — 30°  affords  6-nitro- 
o-benzylacenaphthene,  m.  p.  144°, 
whilst  pyrogenic  decomposition 
gives  6-benzylacenaphthylene,  m.  p. 
104 — 105°.  Oxidation  of  II  with  sodium  dichromate 
in  boiling  acetic  acid  solution  furnishes  a  benzoyl- 
naphthalic  anhydride,  m.  p.  199 — 200°  (phenylhydraz- 
one,  m.  p.  248°). 

4-Benzoylnaphthalic  anhydride  {phenylhydrazone, 
m.  p.  260°)  condenses  with  resorcinol  in  presence  of 
zinc  chloride  at  190°,  forming  4c-benzoylnaphthfluor- 
escem,  m.  p.  160°.  ^-Benzylnaphthalic  anhydride 
phenylhydrazone  has  m.  p.  236°.  H.  Burton. 

Perylene  and  its  derivatives.  XVII.  A.  Zinke, 
A.  Dadieu,  K.  Funke,  and  K.  Pongratz  (Monatsh,, 
1928,  50,  77 — 86). — If  the  products  of  chlorination 
of  perylene,  C20HnCi9  and  C20HcjC17,  previously  de¬ 
scribed  (A.,  1928,  282)  actually  had  those  composi¬ 
tions,  then  reduction  with  amalgamated  zinc  and 
hydrochloric  acid  would  be  expected  to  yield  mono- 
and  tri-chloroperylenes,  respectively,  since  the  nuclear 
halogen  of  3  :  9-diehloroperyIene  is  unaffected  by  this 
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treatment.  Reduction  of  the  product  P«Hn  Cl, 
yielded,  however,  a  product  which  changed  in  com¬ 
position  on  repeated  recrystallisation,  and  was  shown, 
by  examination  of  the  absorption  spectrum,  to  con¬ 
sist  of  a  mixture  of  perylene  and  3  :  9-diehloroperylene, 
and  the  product  C20HUC1D  is,  therefore,  probably  a 
mixture  of  the  compounds  C20H12C110  and  C20H10C16. 
The  product  C20H9C17  yielded  3  :  9 - dichlor opery lone 
when  reduced,  and  is,  similarly,  a  mixture  of  the 
compounds  C^HgCL  and  C2OH10CIf>. 

The  products  of  bromination  of  perylene  (cf.  A., 
1925,  i,  383)  were  further  investigated.  An  attempt 
to  prepare  3  :  10-dieyanoperylene  from  the  impure 
3  :  10-dibromoperylene  was  unsuccessful.  Treatment 
of  the  product  from  the  mother-liquors  of  the  dibromo- 
eompounds  with  cuprous  cyanide  in  quinoline  yielded 
impure  iricya naperyle ne,  converted  into  perylenetri- 
carboxylic  acid  (sodium  and  pyridinium  salts),  the 
silver  salt  of  which  yielded  with  ethyl  iodide  the 
triethyl  ester,  m.  p.  252°  after  sintering.  Analogously 
to  3  : 9-dicyanoperyl ene  (Pongratz,  A..,  1928,  177), 
tricyanoperylene  yielded  with  hot  concentrated  sulph¬ 
uric  acid  deep  red  crystals  of  9  :  IQ-anhydrodicarboxy- 
perylene-^sulphon*  3 -carbox  yli  mide. 

It,  Iv.  Carlow. 

Fluosilicates  of  organic  bases.  C.  A.  Jacobson 
and  H.  A.  H.  Pray  (J.  Amer.  Chem.  Soc.,  1928,  50, 
3055 — 3058). — Aniline  and  fluosilicic  acid  in  alcohol 
yield  aniline  fiuosilicate,  (NH2Ph)2H2SiFq,  which, 
when  heated,  sublimes  and  decomposes  liberating 
silicon  tetrafluoride.  The  characteristically  crystall¬ 
ine  melhylaniline,  odoluidine ,  mdoluidine,  and 
pdoluidine  fluosilicates  are  prepared  similarly. 

H.  E.  E.  Nottgn. 

CMorination  of  anilides.  V.  Significance  of 
velocity  measurements  in  relation  to  the  problem 
of  benzene  substitution.  A.  1,  Rradfield  and 
R,  Jones.— See  this  voh,  34. 

Nitration  of  o-br omoacetanilide .  C.  S.  Gibson 
and  J.  D.  A.  Johnson  (J.C.S.,  1928,  3092—3093).— 
Contrary  to  the  statement  of  Eranzen  and  Engel  (A., 
1921,  i,  713),  it  is  found  that  both  mononitration 
products  of  o-bromoacetanilide  are  soluble  in.  aqueous- 
alcoholic  potassium  hydroxide ;  the  2-bromo-4-nitro- 
acetanilide  is,  however,  more  easily  hydrolysed  and 
2 -bromo -4-nitroaniline  separates  on  keeping.  Treat¬ 
ment  of  the  filtrate  with  glacial  acetic  acid  gave 
2-bromo-6-nitroacetanilide,  from  which.  2-bromo-6- 
nitroaniline,  m.  p.  74 — 75°,  is  obtained  by  hydrolysis 
with  alcoholic  hydrochloric  acid.  2-Rromo-4-nitro- 
aniline  yields  2-hromo-4-nitroaeetanilide,  m.  p.  132 — 
133°,  with  acetyl  chloride  and  acetic  acid  (cf.  Chatt- 
away,  Orton,  and  Evans,  A.,  1901,  i,  23  ;  korner,  Atti 
R.  Accad.  Lincei,  1914,  22,  i,  825).  A.  I.  Vogel. 

Pentanitroaniline.  B.  Elurscheim  and  E.  L, 
Holmes  (J.GS,,  1928,  3041— 3046) —Nitration  of 
3  ;  5-dinitroaniline  or  of  3  :  5« dinitroacet  anilide  with 
a  mixture  of  sulphuric  and  nitric  acids  yields  penta- 
nitroaniline  containing  1  mol.  of  benzene  of  crystallis¬ 
ation,  which  is  lost  on  exposure  in  a  vacuum  at  the 
ordinary  temperature  to  give  pentanitroaniline,  m.  p. 
192°  (decomp.).  The  latter  reacts  with  aqueous 
sodium  acetate  and  acetone  or  with  saturated  sodium 
carbonate  solution  forming  2:4:  fidr in itro~5 -amino- 


resorcinol,  m.  p.  236 — 237°  {decomp.),  which  affords 
2:4:  6-trinitrophloroglucinol,  m.  p.  167°,  with  aque¬ 
ous  potassium  hydroxide,  whilst  methyl  and  ethyl 
alcohol  yield,  respectively,  2:4: 64rmitro-5~amino~ 
resorcinol  dimethyl,  m.  p.  127*5°,  and  diethyl  ether, 
m.  p.  127*25 — 127*75°.  With  aqueous  ammonia 
pentanitroaniline  yields  2:4:  6-trinitro-l  :  3  :  5-tri- 
amino benzene,  m.  p.  above  300°.  A  tetranitrodiacet- 
amidophenol,  C10H17O11N6,  m.  p.  147 — 147*5°,  wras 
produced  on  acetylation  with  acetic  anhydride  and  a 
little  sulphuric  acid.  These  reactions  prove  that  all 
the  nitro-groups  are  in  the  nucleus.  Tetranitroaniline 
is  converted  into  tetraniiroacetaniUde ,  m.  p.  169°,  on 
acetylation  under  similar  conditions.  A.  I.  Vogel. 

Interaction  of  chlorosulphonic  acid  with  sub¬ 
stituted  cyanoacetamides,  K.  G.  Naik  and  M.  B. 
Amin  (J.  Indian  Chem.  Soc.,  1928,  5,  579 — 583). — 
When  eyanoaeetanilide  is  treated  with  chlorosulphonic 
acid  in  presence  of  salieylide-ehloroform  (Anschutz, 
A.,  1893,  i,  121),  eyanoaeetanilide  -  a  oL-disu  Iphonic  acid 
(+4H20),  CN*C(S03H)2*C0*NHPh,  (I),  is  produced, 
Cyanoacel-pdoluidide-  (2H20),  -o doluidide-  (2H20), 
- mdoluidide -  (2H20),  -a ~naphthylamide-  (H20),  -P- 
naphthylamide-  (K%Q),  - benzylamide -  (2H20),  and 
xylidide -  (2H20),  -aoL-disulphome  acids  are  prepared 
similarly.  These  compounds  have  no  definite  m.  p. 
but  char  at  about  260—280°.  Treatment  of  I  with 
bromine  causes  replacement  of  both,  sulphonie  acid 
groups  by  the  halogen.  Oyanoaeetamide  does  not 
react  with  chlorosulphonic  acid,  and  the  rate  of 
sulphonation  of  the  substituted  cyanoacetamides 
appears  to  depend  on  the  electronegative  character 
of  the  groups  attached  to  the  methylene  carbon 
atom.  H.  Burton. 

Absorption  spectra  of  tlxiocarb amides.  Con¬ 
stitution  of  thiocarbamide.  H.  Rivier  and  J. 
Borel  (Helv.  Chim.  Acta,  1928,  11,  1219 — 1228). — 
Absorption  spectra  of  0*1— 0*000 2 J£  aqueous  and 
alcoholic  solutions  of  thiocarbamide,  tri methyl-, 
s-  and  tso-tetramethyl- ,  <s-diphenyldim  ethyl- ,  isodt- 
phenyldimelhyl- ,  b.  p.  175°/0*5  mm.,  in.  p.  30°  (picrate, 
m.  p,  131° ;  from  methyl  iodide  and  methyl thio- 
carbanilide) ,  a-tetraphenyl-,  i^otetraphenyl-thiocarb- 
aniides,  in,  p.  70°  (lit.  185°),  and  and  iso* penta- 
methylthiobiurets  have  been  measured  between  232 
and  580  pg.  The  ^-derivatives  show  more  marked 
absorption  than  the  tso-derivatives,  but  the  curves 
for  thiocarbamide,  trimethyl-  and  fsotetramethyl- 
thiocarbamides  are  almost  identical.  It  is  concluded 
that  thiocarbamide  does  not  contain  the  CIS  group, 
and  Werner’s  internal  salt  formula  is  favoured.  It  is 
possible  that  thiocarbamide  exists  in  a  different  form 
in  solution  from  that  in  the  crystal  (cf.  Demdny  and 
Nitta,  A.,  .1928,  819).  H,  Burton. 

Preparation  and  rearrangement  of  methyl- 
benzhydryldichloroamine.  A.  McN.  Neff  (Abstr. 
Theses  Univ.  Chicago  Sci.  Ser.,  1925— 1926  (1928), 
4,  141 — 149). — Hydrolysis  of  the  product  of  heating 
methylbenzhydryidichloroamine  with  soda-lime  at 
200°  afforded  ammonia,  aniline,  and  benzophenone, 
but  not  methylamine.  Rearrangement  experiments 
carried  out  below'  150°  indicate  that  the  phenyl 
group  is  more  easily  removed  from  the  CMePhr 
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radical  than  the  methyl  group.  An  explanation  is 
offered.  Chemical  Abstracts. 

Preparation,  rearrangement,  and  reduction 
of  p-methylbenzhydrylhydroxylamine,  M.  E. 
Haver  (Abstr,  Theses  U niv,  Chicago  Sci.  Ser.,  1925 — 
1926  (1928),  4,  111— 116).— Methylbenzylhydryl- 
hydroxylamine,  m.  p.  112—113°  (hydrochloride,  m.  p. 
196°;  chloroplatinate,  deeomp.  165°;  benzoyl  deriv¬ 
ative,  m.  p,  183°),  when  heated  with  soda-lime  at 
230—250°,  followed  by  hydrolysis,  affords  benzo- 
phenone  and  methylamine.  It  is  concluded  that 
only  the  methyl  group  migrated,  a  result  which  is  not 
in  accord  with  Neff’s  views  (preceding  abstract). 

Chemical  Abstracts. 

Rearrangement  of  stereoisomeric  hydrazones, 
J,  Xasthopoulos  (Abstr.  Theses  Univ.  Chicago  Sci. 
Ser.,  1925 — 1926  (1928),  4,  195 — 201). — Isomeric 
p-bromobenzophenonehydrazones,  oc,  m.  p.  186—167°, 
p,  m.  p.  102*5—103*5°,  were  separated  by  means  of 
chloroform  and  petroleum.  The  ketazine  was 
obtained  as  by-product.  Isomeric  p-ehlorobenzo- 
phenonehy  drazones ,  «,  m.  p.  154— 155°,  p,  m.  p.  105— 
106°,  were  separated  by  means  of  methyl  alcohol, 
which  dissolves  the  latter.  The  rearrangement  of  the 
four  compounds  when  heated  with  zinc  chloride  was 
studied  quantitatively;  differences  are  due  to  the 
structural  influence  of  the  stereoisomerides.  Two 
reactions  are  involved ;  CRR#‘N<NH2==CR5N4~ 
NH*R';  CRRTN'NH2=CRTN+NH2E. 

Chemical  Abstracts. 

Substitution  products  of  azobenzene.  J. 
Burns,  H.  McCombik,  and  H.  A,  Scarborough 
(J.C.S.,  1928,  2928 — 2936). — Nitration  of  4-methyl- 
azobenzene,  m.  p.  72°  (this  and  all  other  azobenzenes 
described  in  this  paper  were  prepared  by  the  con¬ 
densation  of  nitrosobenzene  with  the  appropriate 
amine),  gives  4* -nUroA-methylazobenzene,  m,  p.  183°; 

3- methyIazobenzeno,  b,  p.  165°/15  mm.,  m,  p.  18°, 
gives  4  :  4* -diniiro-3~metliylazobenzew,  m.  p.  183° ; 
and  2-metliylazobenzene,  b.  p.  180°/20  mm.,  yields 
4  ;  4,-dinitro~2-methylazobenzem,  m.  p.  220°*  Bromin- 
ation  of  4-methylazobenzene  yields  4' -bromo-4-methyl- 
azobenzene,  m.  p.  152°,  and  3-mefchylazobenzene 
affords  4-bromo-3~methylazobenzene,  m.  p.  09°,  but 

2- metbylazobenzene  yields  a  substance,  C^HgNBi^  ( ?), 
m.  p.  210°,  which  is  not  an  azo-derivative.  Nitration, 
chlorination,  and  brominaiion  of  4-chloroazobenzene, 
m.  p.  92°,  yield  respectively  4-chloroA'-niiroazo- 
benzene ,  m.  p.  169°,  4 :  4/-dichloroazobenzene,  m.  p. 
188°  (lit.  184°),  and  4-chloroA' -bromoazobenzene ,  m.  p. 
195°,  whilst  nitration  and  brominaiion  of  3-ehloro- 
azobenzene,  m.  p.  68°,  give  3~chloro-4r-nitroazobenzene3 
m.  p.  129°,  and  Z-chloroA* -bromoazobenzene,  m.  p. 
128°.  4-Methoxyazobenzene,  m.  p.  64°,  when 
chlorinated,  gives  3  :  5-dichloroA-methoxyazobenzene, 
m.  p.  98°,  whilst  regulated  bromination  led  to  3 -bromo- 

4- methoxyazobenzene,  m.  p.  78°,  and  3:4':  54ribromo - 
4-methoxyazobenzene,  m.  p.  130°;  nitration  yielded 
3  :  4r~diniiroA~methoxyazobenzem}  m.  p.  190°.  Chlorin¬ 
ation  of  4-acetamidoazobenzene,  m.  p.  144°,  gave 

3- chbroA~aeeta>midoazobenzene>  m.  p.  134°  (Z-cMoro- 
4~mninoazobenzene,  m,  p.  99*5°),  but  attempts  to 
introduce  other  substituents  into  the  molecule  failed. 
Bromination  of  4-aminoazobenzene  gave  3 : 5-di- 


bromo-4-aminoazobenzene,  m.  p.  168°,  but  iodination 
and  nitration  were  unsuccessful.  The  following  are 
described :  4- bromomeihylazobenzene,  m.  p,  115°, 

4  :  4f~dichloroa>zozy benzene,  m.  p,  157°;  2-6romo-4- 

nitroanisole,  m.  p.  108°;  3  : 5-dichloroA~hydroxyazQ» 
benzene,  in.  p.  116°;  2-chlorobenzidine,  m.  p.  113°; 
3:5 -dibromoazobenzem,  m,  p.  104° ;  3  :  5-dibromo- 
hydrazobenzene,  m,  p.  114°;  2 :  Q-dibromob&nzidme, 
m.  p.  185°.  A.  I.  Vogel. 

Coupling  reactions.  J.  Pollak  and  E.  Gebauer- 
FCiLHEGG  (Monatsh.,  1928,  50,  310— 323). — Previous 
work  on  the  coupling  of  diazonium  compounds  with 
o-substituted  phenols,  particularly  1  -substituted 
(3-napkihols,  is  reviewed. 

[With  W.  Specht  and  It.  Winter.]— Contrary  to 
the  statement  of  Wahl  and  Lantz  (A.,  1923,  i,  209) 
.and  of  Rowe  and  collaborators  (A.,  1926,  625),  the 
coupling  of  diazotised  p-nitroaniline  with  1-bromo- 
or  l-ckloro-p-naphthol  does  not  immediately  produce 
Para-red  by  displacement  of  the  halogen  atom.  The 
substances  formed  are  brown  in  colour  and  contain 
85—90%  of  the  amount  of  halogen  calculated  for  the 
formula  C16H10O3N2X  (X=Br  or  Cl).  The  substances 
may  be  formed  on  cotton  by  the  usual  method,  and 
the  brown  shades  produced  are  stable  except  to 
alkali.  The  substances  are  decomposed  when  re- 
crystallisation  is  attempted,  and  Para-red  is  prob¬ 
ably  separated  ultimately.  Similar  results  are  ob¬ 
tained  with  1  :  6-dibromo-p-naphthol  (on  cotton  only), 
l-bromO“2-hydroxy-3-naplithoic  acid,  and  1-bromo- 
24iydroxy-3-naphthamlide,  m.  p.  164°  (prepared  by 
bromination  of  2-hydroxy- 3-nap hthanilide  in  acetic 
acid).  The  constitution  of  these  products  is  uncer¬ 
tain,  but  it  is  possible  that  both  diazo-oxides  and 
P-naphthaquinone  derivatives  (Rowe,  loc,  cit.)  are 
formed.  1  -Nitro-  (3-naph tkol  yields  an  unstable  pro¬ 
duct  which  decomposes  at  the  ordinary  temperature. 
No  coupling  takes  place  with  nitroso-p-naphthoL 

1- Methyl-p-naphthol  couples  readily  (cf.  Rowe,  loc , 
cil>),  2:2'-  Dihydroxy  -1:1'-  dinaphthylmethane 
couples  slowly  with  diazotised  o-nitroanilinc  on 
cotton,  giving  a  shade  different  from  Para-red.  In 
this  and  other  cases  the  “  abnormal  ”  product  of 
coupling  seems  to  be  stabOised  on  the  fibre. 

[With  R.  Michel  and  P,  Pollak.]— Diazotised 
amines  couple  with  thiol  derivatives  to  form  unstable 
diazo-sulphides,  e.g.,  N 02-CgH4*N;N*3 -R,  exclusively. 
These  substances  lose  their  diazo-nitrogen  completely 
on  attempting  to  recrystallise  them,  but  are  stabilised 
on  the  fibre.  The  diazo-sulphides  obtained  by  coupl¬ 
ing  diazotised  o-nitroaniline,  aniline,  and  sulphanilie 
acid  with  dithioresoreinol,  and  diazotised  jLiiitro- 
aniline  with  2  :  4-dithiolphenol,  4  :  6-ditbioI-m-eresol, 

2- thiolnaphthalene,  and  1  :  5-dithioInaphthalene  are 
described. 

[With  P.  Pollak  and  F.  Becker,]—!  :  5-Dithiol- 
naphthalene,  m.  p.  119°  (Braun  and  Ebert,  A.,  1892, 
1471,  give  103°), ^  is  prepared  by  reduction  of 
naphthalene- 1  : 5-disulphonyl  chloride  by  zinc  dust 
and  sulphuric  acid,  and  separated  by  steam-distill¬ 
ation.  The  acetyl  derivative,  m.  p.  187—189°,  is 
obtained  directly  or  by  heating  the  disulphonyl 
chloride  with  zinc  dust,  acetic  acid,  acetic  anhydride, 
and  sodium  acetate.  The  dibenzoyl  derivative,  m.  p. 
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232°,  and  the  dimethyl  ether ,  m.  p.  150%  are 
described.  R.  IC  Carlow. 

Compounds  of  arylenediamines  [with  zinc 
chloride  etc.].  Imperial  Chem.  Industries  and 
A.  Riley —See  B.?  1928,  888. 

Alkaline  fusion  of  anthracenemonosulphonic 
acids.  P.  Ferrero  and  A,  Conzetxx  (Helv.  Chinn 
Acta,  1928, 11,  1 1 52 — 1 1 59 } . — Anthracene- a-  and  -(5- 
sulphonic  acids  are  obtained  in  85%  yield  by  reducing 
the  anthraquinonesulphonie  acids  with  zinc  dust  and 
ammonia.  a-Anthrol  is  best  obtained  by  fusing  an 
alkali  anthracenesulphonate  with  3  parts  of  potassium 
hydroxide  at  270°  for  3  hrs.  in  a  silver  crucible  (90% 
yield),  or  with  1  part  of  potassium  or  sodium  hydr¬ 
oxides  and  2  parts  of  water  at  230°  or  240°  in.  an 
autoclave  for  7  or  10  hrs.,  respectively.  Optimum 
yields  of  p-anthrol  are  obtained  with  3  parts  of 
potassium  or  sodium  hydroxides  and  3  parts  of  water 
at  270°  or  290°  for  4  or  4-8  hrs.  in  an  autoclave  (95% 
yield),  respectively.  3EL  Burton. 

#  Organic  acids  and  bases  in  non-aqtxeous  solu¬ 
tions,  IV.  Phenols  and  amines.  F.  Holzl 
[with  P,  B.  Fircks  and  M.  Muchitsoh]  (Monatsh., 
1928,  50,  291—309;  cf.  A.,  1926,  1206;  1927,  310, 
558).— The  behaviour  of  (a)  phenol,  (6)  pyroc&techol, 

(c)  resorcinol,  and  (d)  quinol  towards  organic  bases  in 
absolute  alcoholic  solution  has  been  examined  by 
conductivity  measurements  at  25°  as  in  the  previous 
investigations. 

All  compounds  formed  are  largely  dissociated,  by 
the  action  of  the  solvent,  and,  whilst  the  formation 
of  a  compound  is  easily  shown,  the  ratios  of  the 
components  are  frequently  determined  with  diffi¬ 
culty,  The  occurrence  of  maximum  values  of  k  and 
of  fcf+fcp— k«)  (where  k,  and  are, 

respectively,  the  conductivities  of  the  mixture,  phenol, 
base,  and  alcohol)  must  be  interpreted  with  due  regard 
to  the  greater  effect  of  the  more  highly  dissociated 
basic  component  in  repressing  dissociation  of  the 
compound  by  the  solvent,  so  that  maxima  corre¬ 
sponding  with  a  compound  tend  to  be  displaced 
towards  the  basic  side. 

The  compounds  formed  with  ( a ),  (6),  (c),  and  (d) 
are  as  follows  (A=l  mol.  of  phenol,  B=1  mol.  of 
base)  :  ammonia :  with  (a),  A2B;  with  (6),  (c),  and 

(d) ,  AB ;  ethvlamine  :  with  (6),  (c),  and  (d),  AB ; 
diefchylamine :  with  (a),  A2B;  with  (&),  (c),  and  (d), 
AB ;  trimethylamine  :  with  (a),  A2B ;  with  (6),  AB ; 
with  (c)  and  (d)f  A2B;  ethylenediamine  :  with  (a), 
A2B ;  with  (5),  AB ;  with  (c)  and  (d),  A2B ;  benzyl- 
amine  :  with  (a),  (&),  (e),  and  (d),  AB ;  aniline  :  with 

(а) ,  ( b ),  (c),  and  (d),  AB;  p-toluidine  :  with  (&),  none; 
with  (d),  AB  ;  o-  and  m-phenylenediamino  :  with  (a), 

(б) ,  (c)}  and  (d),  none ;  -phenylenedi  amine  :  with 
(a),  none ;  with.  (6),  (e),  and.  (d),  AB.  The  occurrence 
of  other,  more  highly  dissociated,  compounds  may  be 
assumed  in  many  cases.  The  exceptional  behaviour 
of  trimethylamine  with  resorcinol  and  quinol  is 
analogous  to  the  behaviour  with  dicarboxylio  acids. 

R.  K.  Callow. 

Phenol-  and  cresol-sulphonyl  chlorides.  E. 
Riesz,  F.  Berndt,  and  6.  Hitschmann  (Monatsh,, 
1928,  50,  328 — 334). — The  phenol-  and  cresol-sub 


phonyl  chlorides  previously  prepared  (Poliak, 
Geb&uer-Fulncgg,  and  Riesz,  A.,  1926,  514)  have 
been  converted  into  sulphonaniiides  and,  by  the 
action  of  phosphorus  pentachloride  and  a  trace  of 
phosphoryl  chloride  at  120 — 140°,  into  the  corre¬ 
sponding  chlorobenzene-  and  chlorotoluene-sulphonyl 
chlorides,  with  the  exception  of  p-cresoI-3  : 5-disub 
phony]  chloride,  which  reacts  anomalously.  Addi¬ 
tional  proof  of  the  constitution,  of  the  phenol-  and 
eresol-sulphonyl  chlorides  is  thus  obtained,  and,  in 
particular,  the  alternative  formula  for  the  trisub 
phonyl  chlorides,  in  which  the  third  group  is  attached 
to  oxygen,  already  disproved,  by  the  preparation  of 
trithiol  derivatives  (Poliak  and  Riesz,  this  vol.,  60), 
is  finally  ruled  out. 

Phenol-2 ;  4-distilphonyl  chloride  yields  the  -di¬ 
sulphonanilide,  m.  p.  205°,  and  chlorobenzene-2  ;  4- 
disulphonyl  chloride.  Phenol-2  :  4  :  6-trisulphonyl 
chloride  yields  the  irisulphonanilide,  m.  p.  247 and 
chlorohenzene-2  :  4  :  6-trisulphonyl  chloride  (cf. 
Davies  and  Wood,  A,,  1928,  746).  o-Cresol-3  :  5-di- 
sulphonyl  chloride  yields  the  disulphomnilide ,  m.  p. 
154°,  and  2-chlorotoluene-3  :  5-disulphonyl  chloride, 
m.  p.  78°  [disulphonanilide,  m.  p.  183°  (Wynne  and 
Bruce,  J.C.S.,  1898,  73,  731,  give  85s  and  183°)]. 
wt-Cresob4 : 6-disulphonyI  chloride  yields  the  di¬ 
sulphonanilide  i  m.  p.  185°,  and  3-chlorotohtene- 4  :  6- 
disulphonyl  chloride ,  m.  p.  125°.  m-Cresol-2  :  4  :  6- 
trisulphonyl  chloride  yields  the  irisulphonanilide , 
m.  p.  235%  and  B-chloroioluene-2  ;  4  :  §4 risulplwnyl 
chloride,  m.  p.  161°.  Tolylene-3 : 4-sulphonylide- 
6 :  G'-disuIphonyl  chloride  yields,  with  ammonium 
carbonate  and  ammonia,  the  disulphonamide,  de¬ 
comp.  300°,  whilst  when  heated  with  aniline  the 
sulphonylide  ring  is  opened  to  give  m-eresol-4  :  6-db 
sulphonanilido.  p-Crcsol-3  :  5-disulphonyl  chloride 
yields  the  disulphonanilide,  m.  p.  129°  (Anschutz  and 
Ciirten,  A.,  1927,  1183,  give  231°;  cf.  following 
abstract),  and,  with  phosphorus  pentachloride,  (1) 
3:4:  54richlorobenzylidene  chloride,  m.  p.  196°,  which 
isomerised  on  keeping  to  e^opentachlorotoluene,  m.  p. 
218°.  R.  K.  Callow. 

Constitution  of  cresoldisulphonyl  chlorides. 
E.  Riesz  and.  F.  Pilpel  (Monatsh.,  1928,  50,  335 — 
340). — The  constitutions  of  the  cresoldisulphonyl 
chlorides  previously  described  (Poliak,  Gebauer- 
Fulnegg,  and  Riesz,  A.,  1926,  514;  cf.  preceding 
abstract)  have  now  been  verified.  When  o-cresob 
3  : 5-disulphonyl  chloride  is  hydrolysed  by  heating 
with  30%  alcohol  and  heated  with  2AT-nitric  acid, 
3  :  5-dinitro-o-cresol  is  obtained.  m-Cresol-4  :  6-di- 
sulphonyl  chloride  under  the  same  conditions  yields 
2:4:  6-trinitro-m-cresol,  but  nitration  with  fuming 
nitric  acid  gives  2-nitro-m-cre$ol-4 : :  ( >disnlphonyl 
chloride ,  m.  p.  183°  [disulphonanilide,  m.  p.  212— 
215°  (decomp.)],  converted  by  heating  with  hydro¬ 
chloric  acid  at  160°  into  2-nitro-m-cresol,  b.  p.  60— 
68°/0-5  mm.,  m.  p.  36°.  Nitration  in  the  2-position 
is  explicable  only  on  the  assumption  that  the  sul¬ 
phonyl  chloride  groups  are  initially  in  positions  4 
and  6.  p-Cresol-3  :  5-disulphonyl  chloride  yields  on 
hydrolysis  the  disulphonie  acid,  in.  p.  115°  (Anschutz 
and  Cfirten,  A.,  1927,  1183),  converted  by  successive 
treatment  with  acetic  anhydride  and  phosphorus 
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pentachlorido  into  aeetylqp-eresol-3  ;  5-disulphonyl 
chloride,  m,  p,  121°,  and  m.  p.  110°  when  mixed  with 
the  substance  prepared  by  the  method  of  Anschutz 
and  Hodenius  (A.,  1918,  i,  425)  and  Anschutz  and 
Ciirten  (he*  cit.).  The  same  acetate  is  obtained 
directly  from  jp-erasol-3 : 5-disulphonyl  chloride. 
When  heated  with  aniline  it  yields  p-cresol-3  :  5-cli- 
sulphonanilide,  m.  p.  129°  (cf.  preceding  abstract) 
(acetyl  derivative,  m.  p<  105 — 110°).  The  constitution 
of  p-eresol-3 : 5-disulphonyl  chloride  is  sufficient^ 
proved  by  its  conversion  into  3  :  5-dinitro-p- cresol  by 
the  usual  method,  and  the  m.  p.  231°  observed  by 
Anschutz  and  Ciirten  for  the  disulphonanilide  is  un¬ 
explained.  R.  K.  Callow. 

Oxidation  products  of  4  :  4'-dichloro~2  :  2'-di- 
nitrodiphenyl  sulphide  and  disulphide.  E. 

Riesz  [with  A.  Lorenz,  C.  Myschalov,  and  0. 
Strakosch]  (Monatsh.,  1928,  50?  263—268). — Oxid¬ 
ation  of  4  :  4'-diehloro-2  :  2 ^di nitrodiphenyl  sulphide 
(Beils tein  and  Kurbatow,  A.,  1879,  230)  by  fuming 
nitric  acid  at  150°  yielded  the  sutyhoxide,  m.  p.  236°. 
Further  oxidation  of  the  sulphoxide  by  the  same 
method  yielded  the  sulphone,  m.  p.  176°,  identical 
with  the  by-product  of  oxidation  of  4 :  4#-dichloro- 
2  :  2'-dinitrodiphenyl  disulphide  obtained  by  Blanks- 
ma  (A.,  1901,  i,  460).  The  low' m.  p,  of  the  sulphone 
and  its  decomposition  by  alcoholic  alkali  are  anom¬ 
alous.  Treatment  of  the  sulphide  with  chlorine  in 
chloroform  or  acetic  acid  yielded  the  sulphoxide. 
Whilst  treatment  of  the  disulphide  with  chlorine  in 
chloroform  yields  4-ehIoro-2-nitro-l-ehIorothiolbenz- 
ene  (Zincke,  A.,  1918,  i,  537),  in  acetic  acid  4-ehIoro- 
2-nitrophenyIsulphonyl  chloride  (sulphonanilide, 
m.  p.  138° ;  sulphonamide,  m.  p.  164°)  w?as  obtained. 
The  reaction  of  hydrazobenzene  with  the  sulphonyl 
chloride  in  equimolecular  proportions  yielded  benzid¬ 
ine  hydrochloride,  azohenzene,  4- ch loro-2 -nitrobenz- 
enesulphinie  acid,  m.  p.  108°  (lit.  127°),  and  un¬ 
changed  sulphonyl  chloride.  The  intermediate  form¬ 
ation  of  a  compound  of  the  type  3SnR'(SOaR)dSHR' 
is  assumed  in  this  and  the  analogous  reaction  with 
4-ehloro-2-nitro-l-chIorothiolbenzene  (Gebaner-Ful- 
negg  and  Riesz,  A.,  1928,  168).  R.  K,  Callow. 

ci/cioHexanediols.  I.  cis-  and  ira ns-Quinitols . 
Separation  and  properties.  L.  Paler  ay  and  B. 
Rothstedst  (Bull.  Soe.  ehim.,  1928,  [iv],  43,  1122— 
1 131 ). — Separation  of  the  cis-  and  fm^-quinitols  with 
a  mixture  of  acetone  and  butyl  alcohol  gives  unsatis¬ 
factory  results,  but  separation  is  readily  effected  with 
acetone  alone  (cf.  Willstatter  and  Lessing,  A.,  1901, 
i,  265}  using  a  centrifuge,  the  irons- isomeride 
separating  first.  In  acetone  at  16°  the  solubility  of 
the  Jrafls-isomeride  is  1*91  g.  per  100  e.c.,  of  the  as- 
isomeride,  5*61 ;  in  commercial  acetone,  containing 
3%  of  w’ater,  the  corresponding  values  at  17*5°  are 
2*76  and  5*91.  In  either  case  the  ratio  of  the  solubil¬ 
ities  varies  inversely  with  the  temperature  and  accord¬ 
ingly  separation  is  more  efficient  at  low'  temperatures. 
tra?is-Q\\imiol  has  m.  p.  139°  (cf.  Baeyer,  A,, "1894, 
i,  174),  and  its  phenylureihane,  m.  p.  262° ;  m-quinitol 
has  m.  p,  102°  (eis -phenyluretham,  m.  p.  188°). 
Crystallographic  measurements  are  recorded  for  the 
four  compounds.  Mixtures  of  the  quinitols  contain¬ 
ing  0 — 64%  of  the  £ra?w-isomeride  have  m,  p.  between 


99*4°  and  102°,  and  such  mixtures  can  be  approxim¬ 
ately  analysed  by  separation  with  acetone  and  m.-p. 
determinations  on  the  three  fractions,  referred  to  the 
fusion  curve.  In  this  way  quinitol  prepared  by 
Sendcrens  and  Aboulenc’s  method  (A.,  1922,  i,  136) 
at  133°  is  found  to  contain  48 — 50%  of  imm-monwvi&e 
and  53 — 55%  at  200°,  temperature  thus  only  slightly 
affecting  the  proportion  of  imm-momeride*  It  is 
probable  therefore  that  the  quinitol,  m.  p.  102°, 
obtained  by  Sabatier  and  Mailhe  (A.,  1908,  i,  529) 
was  not  the  pure  a  s-isomeride  but  a  mixture  rich  in 
the  tram- form,  R.  Brightman. 

Aromatic  allyl  and  propenyl  compounds.  II. 
Geometrical  isomerism  of  iso safrole.  H.  I. 
Waterman  and  R.  Priester  (Rec.  trav.  chim.,  1928, 
47,  1027 — 1036). — The  <ns(«)-?sosafrole  obtained  by 
the  action  of  alcoholic  potassium  hydroxide  on  safrole 
(Nagai,  A.,  1921,  i,  857 ;  cf.  Hoering  and  Baum,  A., 
1909,  i,  788)  is  shown  to  be  a  mixture  of  safrole  (43%) 
and  trans($ ) - i sosaf  role.  The  safrole  is  determined 
through  its  mereuriaeetatc  compound,  or  the  mixture 
is  analysed  by  the  authors’  iodine  addition  method 
(A.,  1928,  999).  H*  Burton. 

Hy  dr  oxythiophenols .  I,  J.  Pollak  and  E. 
Riesz  (Monatsh.,  1928,  50,  251— 262),— Thiol  deriv¬ 
atives  of  the  three  eresols  and  of  resorcinol  have  been 
prepared  by  reduction  of  the  corresponding  sulphonyl 
chlorides  (A.,  1926,  514,  832). 

[With  R.  Eriks.] — o-Cresol-3  :  5-disulphonyl  chlor¬ 
ide  is  reduced  in  acetone  solution  with  zinc  and  50% 
sulphuric  acid,  and  the  product,  3  :  5-dithiol-o - cresol , 
m.  p.  51°,  separated  by  steam -distillation .  The  tri- 
acetyl  derivative,  an  oil,  is  prepared  by  combined 
reduction  and  acetylation  of  the  disulphonyl  chloride 
by  the  action  of  zinc,  acetic  anhydride,  sodium  acetate, 
and  acetic  acid.  The  iribmzoyl  derivative,  m.  p.  96°, 
and  dipicryl  derivative,  decomp,  on  heating,  were 
also  prepared.  The  latter  yields  a  pheiioxthene  deriv¬ 
ative  with  alcoholic  potassium  hydroxide.  m-Cresol- 
4  :  6 -disulphonyl  chloride  yields,  similarly,  4  :  Q-di- 
thiol-m-cresol,  m.  p.  69°  (derivatives  ;  triacetyl,  m,  p. 
56°;  tribenzoyl ,  m.  p.  120°;  dipicryl ,  decomp,  when 
heated).  In  this  case  treatment  of  the  dipicryl 
derivative  with  alcoholic  potassium  hydroxide  yields 
2  : 4  :  2' :  4'  -  ietranitro  -  7  :  T  -  dimethyldibenzophenox  - 
ihene-%  :  -disulphide  (I),  reduced  by  sodium  sulphide 


and  alkali  to  a  vat  which  dyes  cotton  a  reddish- 
brown.  Cresol- 2  :  4  :  6-trisiilphonyl  chloride  yields 
2:4:  64rithiol~m-cresol,  m.  p.  35—36°  (tetra-aceiyl 
derivative,  m.  p.  76°). 

[With  F.  Pilpel.]  — p  -  Cresol  -3:5-  disulphonyl 
chloride  yields  3  :  o-dithiol-p-cresol,  m.  p.  48°  (deriv¬ 
atives  :  triacetyl ,  m.  p.  98°;  tribenzoyl,  m.  p.  138°; 
dipicryl,  decomp.  109°;  trimethyl  ether,  m.  p.  77° ; 
pheiioxthene  disulphide).  By  condensation  with 
sodium  monochloroacetate,  3  :  5-di (carboxymethyl- 
thiol)-p-cre$ol ,  m.  p.  139°,  was  prepared. 

[With  W.  Frankeurth er. ] — Resorcinol-4 :  6-di- 
sulphonyl  chloride  yields  4  :  6-diihioresorcinol  as  an 
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oil,  sparingly  volatile  in  steam,  isolated  as  the  lead 
salt,  OsH4OoS*iPb  [derivatives  :  tetramethyl  ether, 
m.  p.  83 — 86°  (cf.  A.,  1015,  i,  520) ;  tetra-acetyl,  m.  p, 
136 — 138°;  di(mrhoxy  methyl),  m.  p.  174:  lelracarb- 
ethoxy-,  m.  p.  81°;  dipicryl,  decomp,  on  heating : 


pi lenoxthene  derivative  (II),  decamp,  above  280°). 
Resorcinol-2  :  4  :  6-trisulphonyl  chloride  yields  the 
very  readily  oxidised  2:4:  6 -trithiolresorcinol,  isolated 
as  the  lead  salt,  (G6H302S3)2Pb3  (penta-acetyl  deriv¬ 
ative,  in.  p.  105 — 110°).  R.  K.  Callow. 

Manufacture  of  phenylthioglycollie  acids  con¬ 
taining  halogen  and  alkyl  groups  in  the  nucleus. 
I.  G.  Farbekinb,  A.-G. — See  R.,  1028,  021. 

Mechanism  of  Salkovsky’s  colour  reaction 
with  cholesterol.  V.  J.  Nikolaev  and  S.  A. 
Krastelevskaja  (J.  Russ,  Phys,  Chera.  Soe.,  1928, 
60,  1211—1216). — Cholesterol  in  chloroform  solution 
gives  with  sulphuric  acid  an  orange  or  red  colour, 
depending  on  the  concentration.  When  a  solution 
of  cholesterol  in  dry  chloroform  solution  is  treated 
with  sulphuric  acid  and  evaporated  in  a  vacuum, 
ruby-red  crystals  of  cholesterol  sulphate,  m,  p.  160°. 
are  obtained.  The  m.-p.  diagrams  of  the  system 
cholesterol-sulphuric  acid  also  indicated  the  formation 
of  an  equimolceular  compound,  m.  p.  160°.  The 
colour  reaction  is  duo  to  the  undissociated  red 
cholesterol  sulphate ;  moisture  causes  first  dissociation 
into  colourless  ions,  followed  by  hydrolysis,  with 
fading  of  the  colour,  which  returns  on  drying. 

M.  Zvegintzov. 

Yeast  ergosterol.  III.  F.  Rein  del  (Annalen, 
1928,  468,  131—147).  [With  H.  Wasenegger.]— 
Oxidation  of  a-ergostenol  (A.,  1928,  295)  in  acetic 
acid  solution  at  70°  with  chromic  oxide  gives  a-ergo- 
stenone  (I),  m.  p.  131 — 133°,  [«]0  +38‘8°  in  chloro¬ 
form  [phenylhydrazone,  m.  p.  127 — 128°  (decomp.) ; 
oxime;  ieeiazme,  m.  p.  225°  (dccomp.) ;  benzylidene 
derivative,  m.  p.  162°],  together  with  a  small  amount 
of  a  neutral  compound,  02SH4203,  m.  p.  219 — 221°. 
Catalytic  reduction  of  I  regenerates  a-crgostenol 
[benzoyl  derivative,  m,  p.  118 — 120°  (cf.  A.,  1927, 
241)],  indicating  that  the  ethylenie  linking  in  I  is 
not  «p-  to  the  keto-group.  When  a  chloroform  solu¬ 
tion  of  I  is  treated  with  hydrogen  chloride,  B -ergo- 
slenone,  m.  p.  149—151°,  [a]D  +37*1°  in  chloroform 
(oxime,  m.  p.  214 — 216°),  is  produced.  This  ketone 
does  not  give  a  benzylidene  derivative,  ^suggesting 
that  isomerisation  is  of  the  tvpe  -COCILvCrOH-  — -> 
*COOH*0*CH2*. 

[With  A.  Dktzrl.} — Oxidation  of  allo-x-et gostanol 
in  acetic  acid  solution  at  90°  with  chromic  oxide 
gives,  in  addition  to  alio- a-ergostanone  (34%),  an 
acid ,  C25H44(C02H)2,  m.  p.  217— 219°,  [«]D  +22-8°  in 
chloroform  (26% ;  methyl  ester,  m.  p.  81 — 83°),  which 
when  heated  at  260 — 265°  yields  a  cyclic  ketone, 
C26H440>  m.  p.  125— 126°,  [a]D  -pi07*7o  in  chloro¬ 
form  (oxime,  m.  p.  215—216°).  Catalytic  reduction 
of  alio- a-ergostanone  gives  allo-x-e rgostanol  together 
with  an  isomeric  sterols  m.  p,  206 — 207°,  [a]D  +4*04° 


in  chloroform,  not  precipi table  by  digitonin,  and 
having  no  antirachitic  action  even  when  irradiated. 
The  acetate .  m.  p.  144 — 145°,  of  this  new  sterol  is  not 
identical  with  rrffc-a-crgosianvl  acetate,  m.  p.  144 — 
145°. 

[With  A.  Frohltcil] — When  a  solution  of  ergosterol 
in  hexahydrotoluene  is  shaken  with  potassium  per¬ 
manganate  solution  at  the  ordinary  temperature,  a 
small  amount  of  an  acid,  b.  p.  187°,  resembling 
n -valeric  acid,  and  a  neutral  compound  (II), 
C2fH42l01.40!04  in.  p.  199— 201°,  falD  in 

chloroform  ( diacetate ,  m.  p.  148 — 152 *,  [<x]D  +5*46 
in  chloroform),  are  produced.  This  compound  con¬ 
tains  three  active  hydrogen  atoms,  and  when  its  di- 
p-nitrobenzoaie,  m.  p.  197°  (deeomp.),  is  hydrotysed 
with  5%  alcoholic  potassium  hydroxide  a  compound 
(III),  C2eK40(J18)O3,  m  p  217 — 218°,  is  obtained, 
Catalytic  reduction  of  II  yields  a  compound , 
CoGH14(42>03,  m.  p.  235 — 238°  [ di -p - n itroben zoa te 
m.  p.  242°  (decomp.)],  formed  by  absorption  of 
3  mols.  of  hydrogen  and  subsequent  elimination  of 
water.  When  III  is  reduced  catalytieally  4  mols. 
of  hydrogen  arc  absorbed,  and  a  substance,  m.  p. 
131— 132*,  results. 

Analogous  oxidation  of  crgostcryl  acetate  gives  the 
substance,  (VH4l()tAc,  in,  ]>.  174 — 175°. 

H.  Burton. 

p-Methoxycinnamyl  alcohol.  P.  Kabkeb  (Helv, 
Chim,  Acta,  1928,  11.  1209). — The  alcohol  has  m,  p> 
79—80°  (cf.  A.,  1922,  i,  825),  H.  Burton. 

Thiophenols.  XII.  Triphenylmethane  series. 
K.  Brand  and  H.  Pabst  (4.  pr.  Chem.,  1928,  [ii], 
120  ?  199 — 213). — The  synthesis  of  various  2-methoxy- 
5-chlorotriphenylcarbinols  has  been  effected  and  the 
stability  of  their  salts  compared  with  that  of  the 
corresponding  2-methoxy-,  2-thiol-,  and  their  5-chloro- 
derivatives.  4-Chloro-o-anisidine  is  converted  by  the 
appropriate  Sandmeyer  reaction  into  4-chloro-2- 
bromoanisole  (I),  m.  p.  29 — 30°,  b,  p.  127  130  /12 

mm.,  df  1-6170,  nfl  1*58592  (yield  65%),  and 
4r-chloro-2-cyanoamsole,  m.  p.  99°  (yield  60—70%), 
which  is  hydrolysed  by  dilute  alcoholic  potassium 
hydroxide  to  o-ch loro-2 -met hoxy benzoic  acid,  the 
methyl  ester  (II),  b.  p.  235 — 240°,  of  which  is  also 
obtained  by  the  action  of  methyl  sulphate  on  5-chloro- 
salicylic  acid.  Ry  the  action  of  magnesium  5-chloro- 
o-anisyl  bromide  (from  I)  on  benzophenone  is  obtained 
5 - chloro-2 -methoxytriphenylcarbinol,  in.  p.  124°  (yield 
50 — 60%),  which  is  converted  by  zinc  dust  and 
acetic  acid  or  alcohol  and  anhydrous  hydrogen 
chloride  into  5 - chloro-2-methoxytriphenyhnethane,  m.  p, 
120°.  The  action  of  the  same  Grignard  reagent  on 
ethyl  benzoate  furnishes  5  : 5' -dichloro-2  :  2  -dimeth - 
oxyiriphenylcarb inol ,  m.  p.  190°  (yield  60  70%), 
similarly  reduced  to  5  :  o’ -dichloro-2  :  2  -dimethoxy- 
triphenylmethane ,  in.  p.  144—145°,  whilst  from  II  is 
obtained  5  :  5' :  r/'-trichloro~ 2  :  2' :  2" -irimethoxytn * 
phenykarbmol ,  m.  p.  165°,  converted  into  the  corre¬ 
sponding  methane,  m.  p.  212°.  The  colours  of  these 
carbinols  and  of  the  corresponding  2-methoxy-, 
2-methylthiol,  and  their  5-chloro- derivatives  in  a 
mixture  of  acetic  and  sulphuric  acids  and  in  liquid 
sulphur  dioxide  are  tabulated,  and  the  stability  of 
the  various  carbon ium  sulphates  and  perchlorates  is 
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determined  by  the  method  of  Baoyer  and  Villiger 
(A.,  1902,  i,  769).  Tho  stability  of  the  2-methoxy- 
triphcnylcarboiiium  salts  to  hydrolysis  is  greater, 
but  that  of  the  5*ehIoro-2-mefchoxy-derivatives  is  less, 
than  that  of  the  parent  triphcnylcarbonium  salts. 
In  general  the  introduction  of  a  methoxy-  (and,  to  a 
smaller  extent,  a  methyl  thiol)  group  in  the  2-position 
increases  the  stability,  whilst  the  presence  of  chlorine 
in  the  5-positions  decreases  it  to  a  value  less  than  that 
of  the  unsubstituted  derivatives  themselves,  with  the 
exception  that  the  5  :  5'-diehloro-2  :  2 '-dim  ethoxy  - 
compound  has  the  lowest  and  the  5:5':  5"-trichloro- 
2:2':  2"-triraethox3r-compound  the  greatest  stability 
of  this  group  of  derivatives  (cf.  Brand  and  Groebe, 
A.,  1925,  i,  SOT).  J.  W.  Barer. 

Preparation  of  compounds  of  the  type  of 
malachite-green  and  of  phenolphthalein  by 
means  of  the  Grignard  reaction.  J.  S.  Chamber - 
lair*  and  M.  F.  Dull  (J.  Amer.  Chem.  Soc.,  1928,  50, 
3088— 3092).— Mich lerJs  ketone  and  magnesium  p-di- 
methylaminophenyl  bromide  (cf.  Baeyer  and  Villiger, 
A.,  1903,  i,  811 ;  Sachs  and  Ehrlich,  A.,  1904,  i,  196) 
yield  ppfpfi  -  hexamethyltriaminotriphcnylcarbinol 
(crystal-violet) .  Magnesium  p-earboxyphen^yl  bromide 
was  obtained  in  sufficient  quantity  to  form  with 
Michlcr’s  ketone  a  trace  of  pp'-tetramethyldiam  i  no  - 
p"-carboxyfcriphenylcarbinol  (chrome-green).  Benz- 
oylbenzoic  acid  and  2  mols.  of  magnesium  phenyl 
bromide  afford  diphenvlphthalklo  (cf.  Ostersetzor, 
A.,  1913,  i,  729).  H.  E.  F.  Nottok. 

Constitution  of  isocampholic  acid.  II.  J.  von 
Braun  and  A.  Heymoxs  (Ber.,  1928,  61,  [U],  2276— 
2280). — Tho  constitution  assigned  previously  (A., 
1928,  753)  is  confirmed.  Ethyl  Mocampholate  is 
reduced  by  sodium  and  alcohol  to  8-2  :  2  :  3 -trimethyl- 
oyelo pentylethyl  alcohol, 

b.  p.  109—112°/ 

13  mm . ,  df  0*9046,  nf  1*4591,  from  which  p-2  :  2  :  3 -tri- 
methyhyolopentylethyl  bromide ,  b.  p.  102°/12  mm.,  and 
trimethyl-$- 2  :  2  : 3 - trimethyloyclopentyle-thylammonium 
bromide,  decomp.  277°  (corresponding  chloroplatinate, 
decomp.  244°) ,  are  successively  derived.  The  bromide 
is  transformed  by  silver  oxide  into  the  corresponding 
hydroxide,  converted  by  distillation  after  addition  of 
3—4  mols.  of  potassium  hydroxide  into  a  mixture  of 
dhmthyl-$- 2  :  2  :  Z-irimethyloyclopentylethylamine,  b.p. 
94 — 95°/14  mm.  (picrate,  m.  p.  100—111°;  hydro - 
chloride,  m.  p.  226°),  and  2:2:  Z-irimethylcytilo - 
pentyleihylene,  b.  p.  155— 156°,  df-  0*8024,  nf  1*4439. 
Ozonisation  of  the  hydrocarbon  and  subsequent 
decomposition  of  the  ozonide  with  zinc  dust  and  water 
gives  nonsocampholic  acid  (2:2: 3 -trimethyhyclo  - 
pentanecarboxylic  acid),  b,  p.  about  130°/12  mm., 
{chloride,  b.  p.  about  85°/ 13  mm. ;  ethylamide,  m.  p. 
68 — 69°),  and  2:2:  B-trinmthyhyclopeniane- 1  -aide* 
hyde ,  b.  p.  75— 77°/13  mm,  df  0*9158,  nf,  1*4486 
(semicarbazonc,  m.  p.  188° ;  non-crystalline  oxime), 

H.  Wren. 

o-Sulphinobenzoic  acid.  W.  B.  Price  and  S. 
Smiles  1928,  2858— 2863).— Wh  en  dry 

chlorine  is  passed  into  a  mixture  of  carbon  tetrachloride 
and  o-thiolbenzoic  acid  until  the  latter  is  dissolved, 
an  unstable  dichloride  of  o-sulphino benzoic  acid, 
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'<w*<ca2 m  (L),  m.  p.  62°,  is  formed,  which  when 

decomposed  with  ice  gives  a  70%  yield  of  o-sulphino- 
benzoic  acid,  m,  p.  126°  (ef.  Gattermann,  A.,  1899,  i, 
516;  Davis  and  Smiles,  J.C.S.,  1910,  97,  1290). 
Treatment  of  I  with  p-nitrobenzyl  alcohol  affords 
p - nitrobenzyl  o-carboxybenzen emdphinaie ,  m .  p.  121° ; 
o-carboxypilienyhp-nitrob&nzylsulphone,  m.  p.  226°,  is 
obtained  by  boiling  equimolecular  proportions  of 
potassium  o-sulphinobenzoate  and  p-nitrobenzyl 
bromide.  The  p -nitrobenzyl  ester  of  o-earboxyphenyl- 
p-nitrobenzylsulphone,  m.  p.  190°,  was  produced  with 
2  mols.  of  p-nitrobenzyl  bromide,  and  gave  Z-keto- 
2 -p - nitrophenyl-2  :  3 - dihydrothionaphthen  1  :  1-di¬ 
oxide,  m.  p.  186°,  when  boiled  with  alcoholic  sodium 
hydroxide  followed  by  treatment  with  dilute  sul¬ 
phuric  acid.  The  p -nitrobenzyl  ester  of  m-carboxy- 
phenyl-p-mtrobenzylsulphonc,  prepared  in  a  similar 
manner,  has  m.  p.  203°.  The  interaction  of  ethyl 
chloroacetate  and  potassium  o-sulphinobenzoate  led 
to  3  -  keto  -  2  -  carbethoxy  -2:3-  dihydro  th  ionaphthen 
1  :  1 -dioxide,  identical  with  the  “  anhydro  ,J -deriv¬ 
ative  obtained  by  Feist  (A.,  1926,  74;  ef.  Arndt, 
Kirseh,  and  Nachtwey,  ibid,,  843)  from  the  reaction 
between  fuming  sulphuric  acid  and  ethyl  benzoyl- 
acetate.  The  dichloride  I  reacts  with  solutions  of 
phenols  (2  mols.)  hi  carbon  tetrachloride  or  in  dry 
ether  with  the  formation  of  hydroxy- derivatives  of 
o-earboxydiphenyl  sulphide  in  good  yield ;  thus 
phenol  gave  %carboxy -A* -hydroxy diphenyl  disulphide, 
m.  p.  193°  :  resorcinol  yielded  2-carboxy-2f:  4#-fli- 
hydroxydipkenyl  disulphide,  ni.  p.  190°  [interaction  in 
equimolecular  proportions  gave  b is-2' -carboxyphen yl- 
thiol-2  :  4  - dihydroxybenzene , 

C6Ho(0H)2(S-C6H4,0O2H)2J  m.  p.  272°],  and  p-naph- 
tliol  furnished  o-carboxyphenyl  2 -hydroxy- z-naphthyl 
sulphide ,  m.  p.  237°.  A,  I.  Vogel. 

jj-Cymene.  XI,  p-Cymyl-2-carbithionic  acid, 
A.  S.  Wheeler  and  C,  L.  Thomas  (J.  Amer.  Chem. 
Soc.,  1928,  50,  3106— 3109).— The  Grignard  reagent 
from  2-bromo-p-cymeno  (Bogert  and  Tuttle,  A., 
1916,  i,  601)  yields  with  carbon  disulphide  at 
—  10°  red,  oily  p-cymyl-2-carbithionic  acid  (yellow  zinc 
salt,  in.  p.  92° ;  methyl  ester,  b.  p.  167 — 168°/8  mm. ; 
ethyl  ester,  b.  p.  141 — 142° /3  mm.)  (cf.  Houben,  A., 
1906,  i,  847).  Complex,  amorphous,  yellow  zme, 
m.  p.  196°  (decomp.) i  copper ,  m.  p.  75°  (decomp.), 
mercuric ,  m.  p.  above  300°,  and  cadmium,  m.  p.  125° 
(decomp.),  salts  of  the  type  C1ftH13‘CS2*M*OAc  are 
formed  from  the  acid  and  metallic  acetates.  With 
phenylhydrazine  the  acid  gives  a  colourless  substance, 
m.  p,  112°,  and  with  phosphorus  pcntachloride  a 
liquid,  b.  p.  141°/8  mm.  H.  E.  F.  Notton, 

Liquid  crystals  of  stereoisomeric  cinnamic 
acids,  R,  Stoermer  and  F,  Wodaro-  (Ber.,  1928, 
61,  [JB],  2323 — 2330).— In  extension  of  the  observ¬ 
ation  that  iram~p~ methoxy cinnamic  add  has  liquid- 
crystalline  propertieswhlch  are  not  shared  by  the  corre¬ 
sponding  olio-acid  (Stoermer,  A.,  1911,  i,  295),  it  is 
found  that  the  stable,  linear  forms  of  p-alkoxycinnamic 
acids  give  enantio  tropic  crystalline-liquid  phases  which 
do  not  occur  with  the  angular,  labile  forms.  Extreme 
lengthening  of  the  alkyl  chain  causes  disappearance  of 
this  property,  as  does  also  its  branching.  The  esters, 
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amides,  anisidides,  and  fi-toluidides  of  the  liquid- 
crvstalline  a  lkoxy  cinnamic  acids  do  not  exhibit 
enantiotropie  phases,  but  liquid- crystalline  esters  are 
obtained  by  esterification  with  anisoleazophenol  even 
in  the  case  of  the  labile  acids. 

The  following  substances  are  described :  the 
p -anisidide,  m.  p.  184°,  p -iohddide,  m.  p.  161°,  and 
p -anisoleazophmyl  ester,  ra.  p.  162°  and  about  320°,  of 
p-methoxycinnamic  acid ;  p- anisoleazophenyl  p -meth- 
oxyallocinnamaie,  m.  p.  157*5°  and  301° ;  p-ethoxy- 
benzaldehydesemicarbazone,  m,  p.  202°  { decomp.) ; 
p •ethoxycinnamic  acid,  in.  p.  190°  and  196°  (methyl 
ester,  m.  p.  68 — 69°;  ethyl  ester,  m.  p.  36° ;  amide, 
in.  p.  195°;  p -anisidide,  ra.  p.  179°;  p -ioluidide,  m.  p. 
164° ;  p -amsoleazophenyl  p -ethoxycinnamaie,  m.  p. 
178°  and  about  317° ;  p-eihoxy alloc innamic  acid , 
m.  p.  86°,  its  chloride  (prepared  by  means  of  phosphorus 
pentachloride  in  presence  of  ether)  and  amide,  m.  p. 
118° ;  p -anisoleazophcnyl  p-ethoxyallocinnamate,  m. 
172°  and  about  300°  ;  p-propoxybenzdldehyde ,  b.  p. 
268°,  and  its  semicarbazone,  m.  p.  178—179°  (decomp.); 
p -propoxycinnamic  acid ,  m.  p.  166°  and  182°  (methyl 
ester,  m.  p.  65°;  ethyl  ester,  in.  p.  37° ;  amide ,  m.  p. 
188—189°;  p -anisidide,  in.  p.  161° ;  p-toluidide, 
in.  p.  166—167°);  p-propoxy  alloc innam ic  acid,  m.  p. 
98 — 91°,  and  its  amide,  m.  p.  115° ;  p-butozybenz- 
aldehyde,  b.  p.  285°;  p-n -butoxycinnamic  acid,  m.  p. 
154°  and  185—186°  (methyl  ester,  m.  p,  77° ;  ethyl  ester, 
m.  p.  38° ;  amide,  m.  p.  184° ;  p-anisidide,  in.  p.  148° ; 
p -toluidide,  m.  p.  146—147°) ;  p-anisoleazophenyl 
p-n-hutozyeinnamate ,  m.  p.  177°  and  about  320°; 
p -n-6 uioxyallocinnamic  acid ,  m.  p.  74°  (amide,  m.  p. 
110°;  p -anisidide,  m.  p.  114°;  p-anisoleazophenyl 
ester,  m.  p.  138°  and  about  300°);  p-iso butoxybenz- 
aldehyde,  b.  p.  258° ;  p-isobuioxycinnamic  acid,  m.  p. 
159° ;  p •  benzyloxybenzaldehyde ,  ra.  p.  72°,  which  is  not 
suitable  for  Perkin's  reaction:  methyl  p-benzyloxy- 
chmamate  (from  methyl  p-hydroxyeinnamate,  benzyl 
bromide,  and  potassium  hydroxide)  and  p-benzyloxy- 
cinnamic  acid ,  m.  p.  199°;  p-cetyloxybenzaldehyde, 
in.  p.  19°  (phenylhydrazone ,  m.  p.  89°);  p-celylozy- 
cinnamic  acid,  m.  p.  200 — 202°  (decomp. } :  p-anisole¬ 
azophenyl  benzoate,  ra.  p.  161°  and  173°.  H.  Wren. 

Theory  of  the  Perkin  synthesis.  Mechanism 
of  the  reaction,  P.  Kalnin  (Helv,  Chim.  Acta, 
1928,  11,  977— 1003).— When  a  mixture  of  benz- 
aldehyde  (1  mol.),  acetic  anhydride  (1  mol.),  and 
pyridine  (optimum  0*67  mol.)  is  heated  at  180“  for 
32  hrs.  a  5*4%  yield  of  cinnamic  acid  is  obtained.  If 
the  anhydride  is  replaced  by  sodium  acetate  the 
yield  is  nil.  When  a  stronger  tertiary  base  is  used 
in  place  of  pyridine,  the  yield  increases  with  the 
strength  of  the  base  and  the  maximum  yield  is  obtained 
with  a  smaller  mol.  proportion  of  bases.  Thus, 
benzyldiethyJaraine  gives  6*87%  of  acid,  whilst 
triethylamine  affords  29*27%  using  0*33  mol.  of  base. 
The  action  of  the  base  is  to  cause  enolisation  of  the 
anhydride.  The  mechanism  of  the  Perkin  reaction 
is  explained  in  five  stages  :  (1)  enolisation  of  the 
anhydride  by  sodium  acetate,  (2)  addition  of  benz- 
aldehyde  to  the  enol,  (3)  further  enolisation  of 
the  intermediate  benzoyl  derivative.  (4)  elimination 
of  acetic  acid  from  the  enol  additive  product, 
(5)  rearrangement  of  the  intermediate  compound 


—  CPh:CH*CH(0H)‘0—  to  cinnamic  acid.  The  fol¬ 
lowing  evidence  is  advanced  to  substantiate  the 
mechanism.  (1)  Acetic  anhydride  reacts  in  the  enol 
form  with  sodium,  since  decomposition  of  the  resulting 
product  with  dilute  acetic  acid  gives  appreciable 
amounts  of  acetone.  The  yield  of  unsaturated  acid 
is  greater  with  increased  ability  of  the  anhydride  used 
to  exist  in  enol  form.  Thus,  the  firmly-bound  methyl 
and  phenyl  groups  in  propionic  and  phenylacetic 
anhydrides  activate  the  methylene  hydrogen  atom, 
resulting  finally  in  correspondingly  larger  amounts  of 
condensation  products.  (2)  Small  amounts  of  cinn¬ 
amic  acid  are  obtained  with  sodium  as  condensing 
agent  at  180°,  or  from  benzylideneamline  and  acetic 
anhydride  in  presence  of  potassium  carbonate. 
Addition  to  the  double  linking  occurs  thus  : 
*CH2:C(OH)*+Ph*CHO  — >  CH2Bz*CH(OH)%  be¬ 
cause  of  the  strong  valency  requirement  of  the  phenyl 
group  (cf.  Seheibler  and  Jfriese,  A.,  1925,  i,  1417). 
(3)  Most  benzoyl  derivatives  of  similar  constitution  to 
the  intermediate  exist  in  enol  forms  (K.  H.  Meyer,  A., 
1912,  i,  940).  (4)  When  the  Perkin  reaction  is  carried 
out  in  presence  of  a  relatively  large  amount  of  acetic 
acid  the  yield  of  cinnamic  acid  is  almost  nil.  „ 

When  sodium  or  potassium  acetate  is  repriced  by 
sodium  or  potassium  carbonates,  sodium  or  potassium 
phosphates,  and  potassium  sulphite,  20*4 — 58*9% 
yields  of  cinnamic  acid  are  obtained. 

The  results  of  Meyer  and  Beer  (A.,  1913,  i,  617  ;  cf. 
Michael,  A.,  1901,  I,  358),  and  the  condensation  of 
0«ehlorobenzak3ehyde  with  potassium  acetate  at  240°, 
are  explained  by  assuming  the  intermediate  production 
of  acetic  anhydride  during  the  experiment  (cf. 
Campardou  and  S6on,  A.,  1928,  393).  EL  Burton. 

Preparation  of  dimethyl  phenylethylmalonate. 
T.  W.  Ray  (Abstr.  Theses  Univ.  Chicago  ScL  Ser,, 
1925—1926  (1928),  4,  151— 156).— An  attempt  to 
prepare  dimethyl  phenylethylmalonate  from  propyl  - 
benzene  failed  because  this  on  attempted  a-dibromin- 
ation  afforded  an  unsaturated  compound,  probably 
y-phenyl-A^-propylene.  In  an  attempt  to  prepare 
it  from  phenyl  ethyl  ketone,  treatment  of  this  sub¬ 
stance  with  hydrogen  chloride  and  cyanide  afforded 
methylatropie  acid,  m,  p.  134- — 136°.  Attempted 
preparation  from  benzyl  cyanide  failed  because  methyl 
a-broma-a-phenylbutyrate,  decomp.  95 — 100°/2  mm., 
with  potassium  cyanide  gave  very  little  methyl 
a-cyano-oc-phenylbutyrate  b.  p.  120 — 130°/0*1.  mm. 
Ethyl  a  -  cyano  -  a  -pheny  lbu  tyrate  has  b.  p.  100—140°/ 
0*2  mm.  Chemical  Abstracts. 

Addition  of  halogens  to  unsaturated  acids  and 
esters.  II.  Addition  of  “bromine  chloride  M 
to  phenylpropiolic  acid.  N.  W.  Hanson  and 
T.  0.  James  (J.C.S.,  1928,  2979—2985;  cf.  A.,  1928 
1004). — An  equimoleeular  mixture  of  bromme  and 
chlorine  dissolved  in  carbon  tetrachloride  (  bromine 
chloride  ”  solution)  reacts  in  the  dark  with  phenyl¬ 
propiolic  acid  in  carbon  tetrachloride  solution  at  0°  to 
give  a  mixture  of  two  chlorobromocinnamic  acids 
which  were  separated  by  means  of  light  petroleum 
into  two  forms,  ra.  p.  129°  (plates)  and  112°  (needles), 
respectively.  These  two  forms  are  considered  to  be 
geometrical  isomerides,  since  (a)  exposure  of  a  chloro¬ 
form  solution  of  the  less  fusible  acid  mixed  with  a 
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little  bromine  gave  almost  entirely  the  more  fusible 
acid,  and  (6)  the  more  fusible  form  is  unaffected  by 
such  treatment  (cf,  Roser  and  Haselhoff,  A.,  1888, 
1314 ;  Stoermer  and  Hcymann,  A.,  1913,  i,  618). 
When  the  compound  of  m,  p.  112°  is  treated  with 
cold  concentrated  sulphuric  acid  d-cMoro-Z-bromo- 
1  -keioindene  (I),  m.  p.  105°  [anil ido -derivative,  m.  p. 
170°;  piperidyl  derivative,  m,  p.  117°  (decomp.) ; 
oxime,  m.  p.  194° ;  mixed  m.  p.  with  2-ehloro-3-bromo~ 

1- ketoindene,  m,  p.  105°,  65 — 100°;  the  oxime  of 

2- ehloro-3-bromo-l-ketomdene  has  m.  p.  184°  (de¬ 
comp.)]  cf.  Roser  and  Haselhoff,  loc .  cit.],  is  formed, 
whilst  the  isomeride,  m.  p.  127°,  is  unaffected  by  this 
treatment :  indeed  I  may  be  conveniently  prepared 
from  the  product  of  interaction  of  phenylpropiolic  acid 
and  "  bromine  chloride,”  since  the  indonowas  raadily 
separable  from  the  residual  acid  by  dissolving  in  hot 
light  petroleum.  This  establishes  the  compound  of 
m.  p.  1 12°  as  the  cis-  and  that  of  m.p.  127°  as  the  tram- 
isomeride.  **  Bromine  chloride  ”  reacts  much  more 
rapidly  with  phenylpropiolic  acid  than  cither  bromine 
or  chlorine,  the  reaction  being  of  the  bimoleeular  type 
without  an  inhibition  period  (cf.  A.,  1928, 1004).  The 
action  of  bromine  and  chlorine  dissolved  in  carbon 
tetraduMde  with  the  ctj-forms  of  P-ehloro-a-bromo-, 
ap-dibromo-,  and  aj3-dichloro -cinnamic  acids  was 
studied  in  the  manner  described  by  Williams  and. 
James  (A.,  1928,  412).  With  bromine,  the  amount  of 
halogen  which  disappeared  was  extremely  small  even 
after  several  weeks.  With  chlorine,  ap-diehloro- 
cinnamic  acid  formed  an  additive  product,  a«p §-tetva- 
chloro^-phenylpropionic  acid,  m.  p.  130°;  ap-di- 
bromocinnamic  acid  led  to  some  replacement  of  the 
bromine  hf  chlorine  but  to  no  recognisable  product, 
whilst  p-ehloro-«-bromocinnamic  acid  gave  mainly 
oL$$4richloro*a- bromo- p -ph enylprop i onic  acid,  m.  p. 
127°,  together  with  a  small  quantity  of  aapp-tetra- 
chloro - p -phenylpropionic  acid  (produced  by  partial 
replacement  of  bromine  by  chlorine).  A.  I.  Von  el. 

Reactions  of  nitroso-derivatives  with,  unsatur- 
ated  compounds.  VI.  Catalytic  action  of 
nitroso-derivatives  on  o-nitro-substituted  [aryl]- 
acetylenes  ;  behaviour  of  p -nitr osoanisole .  L 
Alessahbri  (Gazzetta,  1928,  58,  551— 560).— Owing 
to  the  complexity  of  the  reaction  between  nitroso - 
benzene  and  o-nitrophenylacetylene  (A.,  1927,  572), 
the  reactions  of  the  former  with  o-nitrophenylpropiolic 
acid,  which  might  be  expected  to  behave  more  simply, 
have  been  examined.  Since,  however,  this  acid  readily 
loses  carbon  dioxide,  it  gives  the  same  products  as 
does  o-nitrophenylaeetylene,  viz.,  isatin,  AT-hydroxy- 
isatin,  and  a  trace  of  a-isatinoxime  JV-phenyl  ether, 
together  with  azoxybenzene  and  unchanged  acid. 
Ethyl  o-nitrophenylpropiolate  is  converted  by  nitroso  - 
benzene  into  ethyl  isatogenate ;  similar  changes  have 
been  observed  under  the  influence  of  sulphuric  acid 
or  of  pyridine ;  nitroso benzene  (which  remains 
unaltered)  gives  a  greater  yield  than  these,  with  also  a 
colourless  secondary  product,  m,  p.  121°.  Methyl 
o-nitrophenylpropiolate  similarly  isonierises  to  methyl 
isatogenate  and  a  substance,  m.  p.  139°.  These 
colourless  by-products  have  the  same  percentage 
composition  as  the  initial  materials,  and  are  produced 
whether  these  are  treated  with  nitroso  benzene  or 


with  jp-nitrosoanisole ;  it  must  therefore  be  assumed 
that  these  latter  substances  have  only  a  catalytic 
action. 

p-Nitrosoanisole  acts  on  safrole,  ethyl  phenyl- 
propiolate,  or  tolane  in  a  similar  maimer  to  nitroso- 
benzene.  E.  W.  Wignall. 


Ring  fission  in  the  cyclopropane  series.  XIV. 
R.  Stoermer  and  F,  Schenck  [with  H.  Buschmakn] 
(Ber.,  1928,  61,  [B],  2312—2323 ;  cf.  A.,  1928,  174),— 
The  requisite  2-phenyl-3-hydroxybenzylcycfopropane- 
1 -carboxylic  acids  are  obtained  from  y-truxillic  acid  (cf. 
loc.  cit.)  or  from  £-truxillic  acid  through  e-truxillamic 
acid  and  3e-amino-2*-4*-diphenyleydobutane-lc~earb- 
oxylic  acid,  which  is  transformed  by  ethereal  nitrosyl 
bromide  into  the  lactone  116  (R  =  CHPh’OH),  to- 
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gether  with  diphenylbutadiene.  The  lactone  is 
converted  into  the  corresponding  acid,  oxidised  to  the 
ketonic  acid  II  (R=Bz),  m.  p.  174—175°  (semi- 
carbazone ,  m.  p.  194 — 195° ;  methyl  ester,  m.  p.  93°). 
The  ketonic  acid,  like  the  stereoisomeric  acids  I,  II,  and 
III  (loc.  cit.),  is  converted  by  catalytic  hydrogenation 
into  a-phenacyl-p-phenylpropionic  acid. 

The  hydroxy-acid  116  is  converted  by  hydrogen 
chloride  in  cold  ether  into  y -phenyl- <z~%-ch loroben  zyl - 
A&’butenoic  acid,  in.  p.  155 — 156°,  converted  by  sodium 
hydroxide  into  benzaklehyde,  diphenylbutadiene,  and 
regenerated  hydroxy- acid  and  by  aluminium  amalgam 
into  y-phenyl-a-benzyl-A^-butenoic  acid ;  the  methyl 
ester,  m.p.  98 — 99°,  is  described.  Hydrogen  chloride, 
like  hydrogen  bromide,  is  therefore  added  at  the  carbon 
atoms  2  and  3  of  the  cyclop ropane  ring.  Fission  of  the 
ring  by  glacial  acetic  and  sulphuric  acids  occurs  in  a 
precisely  similar  manner,  giving  y-phenyl- a-cc  -acetoxy- 
bemyl-A^-butenoic  acid , 

CHFh ;CH*CH(C02H) *CHPh *  O  Ac .  Since  the  acid  con¬ 
tains  two  asymmetric  carbon  atoms  it  can  exist  in  two 
racemic  modifications  (each  of  which  may  give  two 
cis-tram- isomerides).  The  hydroxy-acids  I  la,  116, 
and  Ilia  give  an  acid,  m.  p.  152 — 152-5°  (methyl 
ester,  m.  p.  87°),  whereas  the  hydroxy-acid  la  yields 
an  isomeric  acid,  m.  p.  152—154°  (methyl  ester,  m.  p. 
92 — 92-5°).  The  methyl  ester  of  the  hydroxy-acid 
la  gives  both  esters  simultaneously.  The  difference 
of  the  two  unsaturated  acids  is  caused  by  the  arrange¬ 
ment  of  the  groups  around  the  asymmetric  carbon 
atoms,  since  it  persists  in  the  products  of  their  hydro¬ 
genation,  the  y-phenyl~cL-K-hydroxybenzyl-n-butyric 
acids  [isomeride  I  (from  acid  of  ra.  p.  152 — 152-5°), 
ra.  p.  112 — 113°  (methyl  ester,  m.  p.  62 — 62-5° ;  non- 
crystalline  acetyl  derivative,  and  its  methyl  ester,  m.p. 
of  50 — 51°) ;  isomeride  II  (from  acid  of  m.p.  152 — 154°), 
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m.  p,  93 — 94*5°  {methyl  ester,  in,  p,  64 — 64*5°;  methyl 
ester  of  acetyl  derivative,  m.  p.  69 — 70°)].  The 
methyl  esters  are  oxidised  to  the  same  methyl  benzoyl - 
y-phenyl-w-buiyraie,  converted  by  hydrolysis  into 
&B-diphenylhuian*x-om3  m,  p.  56 — 57°  (oxime ,  m,  p. 
101 — 102°;  semicarbazone,  m.  p.  126*5 — 127*5°), 
obtained  directly  by  oxidation  of  the  corresponding 
acids.  The  syntheses  of  the  ketone  by  addition  of 
benzaldehyde  to  an  ethereal  solution  of  magnesium 
y-phenyl-»-propyl  bromide  with  subsequent  oxidation 
of  the  u$-diphenylbulan~a-ol,  m.  p.  45 — -46°,  or  directly 
by  addition  of  the  Grignard  reagent  to  fcho  aldehyde, 
Is  recorded.  The  identity  of  the  non- crystalline 
methyl  a-benzoyl-y-phenyl-n-butyrates  from  the 
different  hydroxy-acids  is  further  established  by  the 
conversion  of  each  preparation  by  means  of  semi- 
earbazide  into  3 -phewyl-^-^-phenylethyl-S-pyrazolon e- 
hcarboxylamide ,  m.  p.  131*5 — 132*5°,  The  fission 
of  the  cyclopropane  ring  between  the  carbon  atoms 
2  and  3  in  the  production  of  tho  y-phenyl-a-a'-acetoxy- 
benzyl-A^-butenoic  acids  is  established  by  the  pro¬ 
duction  of  aS- diphenyl  butadiene  and  the  formation 
of  ap-dibenzylidenepropionic  acid  by  the  hydro¬ 
lysis  of  the  methyl  esters.  The  position  of  the 
e-acetyl  group  follows  from  the  conversion  of  the  free 
acetylated  acids  by  boiling  sodium  carbonate  into 
plieiiyli$ocrotonic  acid,  benzaldehyde,  and  acetic  acid. 
The  isomeric  y-phenyl-a-a'-hydroxybenzyl-^-butyrie 
acids  are  transformed  by  75%  sulphuric  acid  into 
l-phcnyl-1  :  2  :  3  :  44etrahydronaphthalene  -2-  carboxylic 
mid,  m.  p.  150—151°, 

Addition  of  formic  acid  takes  places  in  the  same 
manner  as  that  of  acetic  acid.  The  hydroxy -acids 
116  and  11a  give  a  formyl  product,  m.  p,  160°  (methyl 
ester,  m.  p.  96°),  whereas  the  methyl  ester  of  the 
hydroxy-acid  la  yields  mainly  an  isomeric,  methyl  ester, 
m.  p.  93—94°. 

The  results  thus  obtained  appear  to  justify  the 
previous  assumption  that,  after  contraction  of  the 
ring,  the  carboxyl  and  phenyl  groups  remain  on  the 
same  side  of  the  ring  as  in  the  truxillic  and  truxinic 
acids.  H,  Wb eh* 

Condensation  of  chloral  with  anisic  acid,  with 
p-nitroanisole,  and  wi th  2  :  6-dichlor oquinol . 
F.  D.  Chattaway  and  F.  C axjybt  {J.C.S.,  1928, 
2913—2918;  cf.  A.,  1927,  458,  967).— Anisic  acid  con¬ 
denses  with  chloral  in  the  presence  of  a  large  excess  of 
concentrated  sulphuric  acid  at  the  ordinary  temper¬ 
ature,  forming  5-carboxy-2-methoxy~l-$$$4richloro- 
v-hydroxycthylbenzene  (I),  m,  p.  198 — 199°;  if  the  con¬ 
densation  be  prolonged  (8  days)  or  if  dry  hydrogen 
chloride  be  passed  into  a  solution  of  I  in  concentrated 
sulphuric  acid,  5-carboxy-2-mdhoxy-l-<x.$$$4etrachloro- 
zihylbenzene,  m.  p.  247 — 249°,  is  formed,  whereas  if 
I  bo  heated  with  concentrated  sulphuric  acid  4-melA- 
oxymophikalaldekydic  acid ,  m,  p,  244 — 245°  (2  :  4-dt- 
dhlorophenylhydrazone,  m.  p.  303 — 305°  [decomp.]),  is 
obtained.  The  constitution  of  I  was  established  by 
oxidation  with  alkaline  potassium  permanganate  to  a 
mixture  of  o-carboxy-2-methoxyphenylglyoxylic  acid , 
m. p.254 — 255 °  (phenylhydrazone,  m.  p. 231° [decomp.]), 
and  4- methoxyisophthalic  acid ,  m.  p,  275 — 276°. 
p-Nitroanisole  condenses  similarly  with  chloral  in  the 
presence  of  concentrated  sulphuric  acid  at  the  ordinary 


temperature,  giving  5-  mtro-2-meihoxy - 1  -  a  j l$$4etra~ 
chloroeihylbenzene ,  m.  p.  131 — *132°,  which  was  con¬ 
verted  into  a$$4richloro-b-nitro~2-melkoxystyrenef  m.  p. 
94 — 95°,  when  boiled  with  alcoholic  potassium  hydr¬ 
oxide,  and  into  o-nitro-2-methoxybenzoie  acid,  m,  p, 
161°,  when  oxidised  with  potassium  permanganate  in 
acetone  solution.  2 : 6-Diehloroquinol  condenses 
readily  with  2  mols.  of  chloral  in  the  presence  of  a  large 
excess  of  concentrated  sulphuric  acid,  forming 
5  :  7  -diehloro-G*  hydroxy-2  ;  4- 
bistrichloromeihyl  - 1  :  3 -benzdi* 
oxm  (II),  m.  p.  114—115 
which  gave  an  acetyl  derivative, 
m.  p,  179—180°,  and  5  : 7 -dU 
chloro-$~hydroxy-2  :  4  -  bisdi- 
chloromethylene- 1 :  3 -benzdiozin,  m.  p.  137 — 138°,  when 
boiled  with  alcoholic  potassium  hydroxide. 

A.  I.  Vogel. 
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Dependence  of  rotatory  power  on  chemical 
constitution.  XXXIII.  Resolution  of  d£-m-carb- 
oxyphenyl  ethyl  sulphoxide  and  of  d l-m-csrh oxy- 
phenylethylsulphine  -  p  - 1 oluenesulphony limine . 
J.  Holloway,  J.  Kenyok,  and  H.  Phillips  (J.C.S., 
1928,  3060 — 3006). — m-Ethylthiolbenzoic  acid ,  m.  p. 
99 — 100°,  prepared  from  m-thiolbenzoic  acid  and  ethyl 
p-toluenesulphonate,  gave  d \-m-carboxyphenyl  ethyl 
sulphoxide ,  m.  p.  104 — 106°,  when  oxidised  with  nitric 
acid.  The  1  -brucine  salt,  m,  p.  125 — 126°,  [a]301  +69° 
in  chloroform,  was  decomposed  with  aqueous  sodium 
hydroxide  to  d-m -carboxyphenyl  ethyl  sulphoxide, 
m.  p.  71°,  [a]?iu  4*236°  in  chloroform.  A  table  of 
specific  rotator}**  powers  of  this  substance  in  various 
solvents  for  different  wave-lengths  is  given ;  they  are 
all  greater  than  those  of  d-m-carboxyphenyl  methyl 
sulphoxide  (Clarke  and  others.  A.,  1927,  243).  The 
qumidine  salt,  m.  p.  198—199°,  [a]W8i  4102°  in 
chloroform,  when  decomposed  gave  1  -m  -  carboxyphenyl 
ethyl  sulphoxide,  [a] If^  —232°  in  chloroform.  m-Carb- 
oxyphmylethylsulphone ,  m.  p.  162 — 164°,  prepared 
by  oxidation  of  m-methylthiolbcnzoic  acid  or  d-m - 
carboxyphenyl  ethyl  sulphoxide  with  hydrogen  per¬ 
oxide,  and  also  m-carboxyphenyl  ethyl  sulphide  di¬ 
bromide,  m.  p.  102°,  prepared  from  m-ethylthiol- 
benzoic  acid  and  bromine  in  carbon  disulphide 
solution,  are  optically  inactive. 

“  Ghloramine-T ”  and  ra-ethylthiolbenzoic  acid 
react,  yielding  dbm-carboxyphenyletkylsulph ine-p4olu - 
enesulphontjlimine ,  m.  p.  149°,  giving  a  brucine  salt, 
m.  p.  161°,  [a]Sai  —157°  in  ethyl  alcohol ;  decom- 

Fosition  of  the  latter  with  hydrochloric  acid  yielded 
-  m  -  carbozyphenyletkylsulphine  -  p  -  ioluenesulphouyl  - 
imine,  (I)  m.  p.  149 — 150°  [«]&!  —368°  in  ethyl 
alcohol.  The  d  4  rffl-sulphilimine  isolated  from  the 
mother-liquors  of  I  gave  the  pure  &-m-carboxyphenyl~ 
ethylsulphine-pdoluenesidphonylimine,  m .  p.  150 — 
151°,  [«]fjj,  4373°  in  ethyl  alcohol,  through  the 
strychnine  d-salt,  m.  p,  174°  (decomp.),  [a]^  4152 
in  ethyl  alcohol,  and  a  slightly  less  pure  compound, 
m.  p.  149—150°,  [a]gQ  4364°  in  ethyl  alcohol,  through 
the  cinchonidine  salt,  m,  p.  198 — 199°,  [ajf^  450  in 
chloroform.  The  rotatory  dispersion  is  less  complex 
than  that  exhibited  in  the  corresponding  solvents  by 
the  sulphoxide ;  the  sulphilimme  exhibits  simple 
rotatory  dispersion  in  ethyl-alcoholic  solution.  I  he 
l-i-dl-sulphilimine  is  converted  into  a  mixture  of 
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p-toluenesulphonamide,  w-carboxyphenyl  ethyl  sul¬ 
phide,  and  Jl-m-earboxyphenyl  ethyl  sulphoxide  when 
hydrolysed  with  liydroehloric  acid,  whilst  the  dl-sul- 
philimine  gives  p-toluenesulphonamide  and  m-oarb- 
oxyphenyiethylsulphone  with  hydrogen  peroxide. 
These  results  provide  further  evidence  for  the  existence 
of  semipoiar  double  linkings  (ef.  Harrison  and  others, 
A.,  1926,  1031).  A.  1,  Vogel. 

So-called  41  fluoreneoxalic  ester. M  B.  Kuhn 
andE.  Levy  (Ber.s  1928,  61,  [B],  2240— 2248).— Ethyl 
fluoreneoxalate  has  the  enolic  structure  and  hence 
must  be  regarded  as  ethyl  a-hydroxy-fi-diphenyhne- 
acrylate .  Methyl  a-hydroxy-$-diphenyleneacrylaief 
in.  p.  117*5°,  is  prepared  in  65%  yield  by  condensing 
fluorene  with  methyl  oxalate  in  presence  of  methyl- 
alcoholic  potassium  methoxide.  It  is  converted  by 
ozone  into  fluorenone  and  methyl  oxalate  and  by 
hydrogenation  in  presence  of  platinum  oxide  into 
methyl  a-  hydro  xy-  (3  -  dipheny  lenepr  opi  onate.  With 
alkaline  hypoiodite  it  yields  9-iodofluorene.  It 
affords  fluorenone-p-nitrophenylhydrazone,  m.  p.  209°, 
with  p-nitrophenyldiazonium  hydrate.  It  is  con¬ 
verted  by  diazomethane  and  p-nitrobenzoyl  chloride 
into  the  corresponding  methyl  ether,  C17H14Ob,  m.  p. 
60°,  and  p -nitrobenzoate,  Cjl^OgN,  m.  p.  255°.  As 
ketone,  it  is  transformed  by  bromine  in  glacial  acetic 
acid  into  methyl  $-bromo-$-diphenylenepyruvate,  m.  p. 
94*5°.  Methyl  a  -  oximino-  p  -  diphenylenepropionate , 
in.  p,  190°,  is  described.  When  methyl  a-hydroxy-p- 
diphenyleneacrylate  is  titrated  vvitlx  bromine  by 
Meyer’s  method,  results  varying  from  75  to  95%  of 
enol  are  obtained  owing  to  the  unusually  slow  reaction 
between  the  bromoketone  and  hydriodic  acid.  At  the 
end  of  1—2  hrs.  after  addition  of  fbnaphthol  and 
potassium  iodide,  an  enol  content  of  100%  is  indicated 
if  the  crystalline  ester  is  covered  with  bromine 
dissolved  in  glacial  acetic  acid.  If  solutions  of  the 
ester  in  glacial  acetic  acid  are  employed  which  have 
been  preserved  for  about  20  hrs.,  titration,  shows  58*8% 
of  enol.  H.  Wren. 

Syntheses  with  radiant  energy.  II.  Photo¬ 
synthesis  of  a p p-tr  iphenyl-1  actic  acid.  R.  de 
Fazx— See  A.,  1928,  1341. 

Colour  on  the  basis  of  molecular  strain,  VI. 
Effect  of  sulphur  on  colour.  A.  N.  Dey  and  S. 
Dutt  (J.  Indian  Chem.  Soc.,  1928,  S}  639—641).— 
Wien  sulphur  replaces  oxygen  in  a  series  of  dyes  the 
colour  is  deepened,  presumably  because  of  the  greater 
loading  effect  of  the  sulphur  atom.  A  similar  increase 
of  colour  is  to  be  expected  when  carbon  is  replaced  by 
sulphur,  and  to  test  this  hypothesis  a  series  of  dyes 
has  been  prepared  from  thiodiglycollic  acid  analogous 
to  those  obtained  from  glutaric  acid  (Dutt  and  Thorpe, 
A.,  1925,  i,  140;  Dutt,  A.,  1926,  830).  Resorcinol 
condenses  with  thiodiglycollic  acid  in  presence  of  a 
small  amount  of  concentrated  sulphuric  acid  at  150°, 
yielding  resorcinolthiodiglycollein ,  not  melted  at  310°. 
Similar  condensations  using  phloroglueinol,  phenol, 
m-diethylaminophenol,  and  m-phenylenediamine 
afford  phlorogl ucinoUModiglycollein ,  pkenolihiodigly - 
collexn ,  m.  p.  129°,  ieiraeihylth i odighjcollylrhodamin e , 
m.  ^  p,  172 — 173°,  and  2  : 1-di aminotk x odiglycollyl- 
acridine,  m.  p.  241°,  respectively.  These  compounds 


have  deeper  colours  than  the  corresponding  glutaric 
acid  derivatives.  '  H.  Burton. 


Succinic  acid  derivatives  from  aeylphenyl- 
acetonitrile.  G.  Heller,  H.  Herrmann,  and  G. 
Spxelmeyer  (J.  pr.  Chem.,  1928,  [ii],  120,  193 — 198). 
— Oxidation  of  a-acefcylphenylacetonitrile  (anil,  m.  p. 
102 — 103° ;  phenylhydrazone,  m.  p.  114°)  with  sodium 
nitrite  and  acetic  acid  at  0°  for  24  hrs.  yields  «a  - di - 
ocetyl-aa  - d iphenylsuccinodmiirile ,  m.  p.  173 — 174°, 
together  with  isomeric  and  other  substances  which 
could  not  be  purified.  The  same  product  is  obtained 
when  absolute  nitric  acid  diluted  with  2  parts  of  acetic 
acid  at  0°  or  nitric  acid  (d  1*30)  at  the  ordinary  tem¬ 
perature  (accompanied,  in  this  case,  with  30%  of 
jp-nitrobenzoic  acid)  is  used  as  oxidising  agent,  or  by 
the  action  of  iodine  and  sodium  methoxide  on  the 
original  nitrile.  Similarly,  oxidation  of  a- benzoyl - 
phenylaeetonitrile  either  with  nitrous  acid  at  0°,  20% 
hydrogen  peroxide  in  acetic  acid  solution,  or  sodium 
methoxide  and  iodine,  yields  ua -dibenzoyl-w' -di+ 
phenylsuccinodinitrile,  m.  p.  207°,  which  is  converted 
by  treatment  with  concentrated  sulphuric  acid  for 
2  months  into  a* -dibenzoyl-*a! -diphentjlmccinic 
anhydride,  m.  p.  243°.  J.  W.  Baker. 


Mellitic  acid.  E.  Luria  (Quim.  e  Ind.,  1928,  5, 
35—38;  Chem.  Zentr.,  1928,  i,  2501), — The  neutral 
metallic  mellitates  (uranyl,  +12H20 ;  cerium,  +9H20 ; 
cadmium ;  lithium ,  +9H20)  crystallise  with  3^H20, 
where  n=0  to  8,  in  accordance  with  the  tribasicity  of 
the  acid  towards  methyl- orange,  and  other  properties. 
Evaporation  of  a  solution  containing  mellitic  acid  and 
hydrazine  gives  compounds  I  and  (subsequently)  II : 


co^yi* 


d) 


COXh 


(II)  .  r 


A.  A.  Eldridge, 

Manufacture  of  cyclic  ketones  [from  naphthal¬ 
ene  etc.  and  maleic  anhydride].  I.  G.  Farbenind. 
A.-G.— See  B.,  1928,.  887,  922. 


Manufacture  of  compounds  of  the  perylene 
series  [perylenecarhoxylic  acids].  I.  G.  Farben- 
inb.  A.-G.— See  B.,  1928,  921. 


Intermediate  compounds  and  azo  dyes  there¬ 
from  [aminohydroxyarylsulphonecarh  oxylic 
acids].  Brit.  Dyestuffs  Corp,  and  M.  Mendoza. 
—See  B.,  1928,  887,  921. 


Tautomerism  of  o-nitrohenzaldehyde.  II. 
Reply  to  H.  Gilman,  R.  Fothergiil,  and  F.  Arndt. 
I.  Tanasescu  (Bull.  Soc.  chim.,  1928,  [iv],  43,  1117 — • 
1122). — In  reply  to  Gilman  and  Fothergiirs 
criticism  (A.,  1928,  64)  of  the  tlieory  previously 
advanced  (A.,  1928, 178)  to  account  for  the  tautomer- 
ism  of  o-nitrobenzaldehyde,  the  author  points  out 
that  the  hypothesis  is  not  based  exclusively  on  the 
presence  of  a  mobile  hydrogen  atom  and  that  such 
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mobile  hydrogen  atoms  have  been  observed  in  other 
nitro-  and  nitroso-benzene  derivatives.  The  form¬ 
ation  of  unsaturated  hydrocarbons  by  the  action  of 
magnesium  organohalides  is  readily  attributed  to  the 
reducing  powers  of  the  latter  compounds*  With 
magnesium  methyl  iodide  methane  only  was  formed. 
In  reply  to  Arndt  (A.,  1928,  759}  it  is  asserted  that 
photochemical  reasons  render  the  dynamic  equilibrium 
(I)  very  probable  in  the  case  of  o-nitrotriphenyl- 
me thane.  If  the  oxygen  atom  remains  attached  to 
nitrogen  there  results  the  o-quinonoid  derivative  (II) 


J  \Q^) 

v\  H 

(I.) 


/\=NO-OH 

i^EcPh, 

(iL) 


LJcrtyOH 


(Ui] 


already  described  (A.,  1927,  139),  whilst  if  the  oxygen 
atom  comes  within  the  sphere  of  attraction  of  the 
carbon  atom  the  o-nitrosoearbinol  (III)  (loc.  cit.) 
results.  The  fact  that  p-nitrobenzaldehyde  is  slightly 
soluble  in  alkali  is  attributed  to  the  formation  of 
hydrates,  which  is  an  insufficient  explanation  of  the 
much  greater  solubility  of  the  o-isoraeride.  Although 
o-nitroacetophenone  cannot  react  in  a  tautomeric 
form,  the  formation  of  0-methylanihranil  on  reduction 
may  be  preceded  by  the  formation  of  the  intermediate 

phase  C6H4<jS^q>0  : 


in  the  case  of  o-nitrobenz- 


aldehyde  a  corresponding  structure  (OH  for  Me)  gives 
a  ready  interpretation  of  the  reaction  with  aromatic 
hydrocarbons  in  presence  of.  sulphuric  add* 

R.  Brightman. 

ts  Oxidising  ”  action  of  alkalis.  I.  G.  Lock 
(Ber.,  1928,  Si,  [JS],  2234— 2240)*— The  potassium, 
salt  of  salicylaldehyde  reacts  quantitatively  with 
potassium  hydroxide  at  105—110°,  giving  potassium 
salicylate  and  hydrogen.  The  presence  of  moisture  is 
not  necessary,  but  advantageous,  since  it  depresses 
the  temperature  of  reaction  by  facilitating  the  form¬ 
ation  of  an  intimate  mixture.  The  reaction  is  not 
preceded  by  a  Cannizzaro  change,  since  the  potassium, 
compound  of  salicyl  alcohol  does  not  react  with 
potassium  hydroxide  under  these  conditions.  Sodium 
and  lithium  hydroxides  behave  similarly  to  the  potass¬ 
ium.  compound  but  require  a  higher  temperature. 
Barium  hydroxide,  dehydrated  at  120°,  also  effects 
the  change ;  the  absence  of  “  oxidising  action  ft  is  not 
a  specific  property  of  the  alkaline-earth  hydroxides 
but  merely  a  consequence  of  their  use  in  aqueous 
solution.  Sodamide  does  not  react  with  the  potassium 
derivative  of  salicylaldehyde.  The  “  oxidising 
action  of  potassium  hydroxide  cannot  be  ascribed  to 
dissociation  of  water,  since  it  may  occur  at  a  relatively 
low  temperature  and  with  anhydrous  materials.  It 
must  be  regarded  as  a  dehydrogenation  with  replace¬ 
ment  of  the  typical  hydrogen  atom  of  the  aldehydie 
group  by  the  OK  radical.  *  H.  Wren. 


1  : 2-Dialkylci/cIopentane  derivatives.  F.  H. 
Case  and  E.  E,  Reid  (J.  Amer,  Chem*  Soc.,  1928, 50, 
3062— 3065)*— The  2-methyl,  b.  p.  106— 107°/I7  mm. 
(all  b,  p.  corr.)  (semicarbazone,  m.  p.  152 — 153°), 
2-ethyl  (I),  b.  p.  100°/7  mm.,  df  10310  (semicarbazone, 
m*  p.  148—149°),  and  2-isopropyl  derivatives  of  ethyl 
cyclopentanone-2-carboxylate  have  been  obtained  from 


the  sodio-derivative  (of.  Rysselberge,  A.,  1926,  1238} 
and  the  appropriate  alkyl  iodide  in  boiling  benzene  or 
xylene.  The  ester  I  is  hydrolysed  by  dilute  sulphuric 
acid  to  2-ethykydopentanone,  b.  p.  160 — 161°/755 
mm.,  df  0*9260  (cf.  Best  and  Thorpe,  J.C.S.,  1909,  95, 
713)*  This  is  converted  in  poor  yield  by  magnesium 
w-propyl  bromide  into  2-ethyl- 1 -propylcyelopenlmi-  1-oJ, 
b.  p*  115 — 116°/42  mm.,  df  0*8949,  and  by  magnesium 
ethyl  bromide  into  1  :  2-dieihylcyelopentan- 1  - 61,  b*  p. 
101 — 102°/46  ram.,  df  0*9041,  the  iodide  of  which  yields 
with  zinc  dust  mainly  a  1  :  2-dieihylcyclopentene,  b.  p. 
147— 149°/761  mm.,  df  0*8136  (cf.  Kijner,  A.,  1911,  i, 
967)*  H.  E.  F,  Notton* 

Alkylation  of  hydroxymethyleneei/clohexan- 
ones.  H.  K.  Sen  and  K*  Mondal.  (J.  Indian  Chem* 
Soc.,  1928,  5,  609 — 630). — When  the  sodium  salts  of 
hydroxymethylenec?/dohexanones  are  treated  with 
alkyl  iodides  O-ethers  are  not  produced,  but  O-alkyl- 
ation  occurs,  and  after  hydrolysis  of  the  intermediate 
products  (when  isolated)  2-  alkylc  ydohexanones  are 
obtained.  The  intermediate  product  is  a  reducing 
agent  and  is  postulated  as  a  2-alkyIeyclohexanone*2- 
aldehyde.  Thus,  when  2- hydroxy  methylenecyclo- 
hexanone  is  treated  with  sodium  in  benzene  and  then 
heated  at  100°  with  methyl  iodide,  the  resulting 
product  is  a  liquid,  b.  p,  130 — 150°/45  mm.  (slight 
decomp.),  hydrolysed  by  cold,  dilute  sodium  hydroxide 
to  2-methylevclohexanone.  With  sodium  ethoxide  at 
100°  under  pressure,  no  intermediate  is  isolated. 
2 -Methyl- 6- hydroxy  met  hyleneci/clohexanone  gives 
2  :  6-dimethylcyclohexanone  (oxime,  m*  p.  118°;  semi¬ 
carbazone,  m.  p.  193—194°)  in.  benzene  or  ether 
solution,  but  in  presence  of  alcohol  a  small  amount  of 
the  monomethyl  derivative  is  also  formed.  From  the 
requisite  alkylhydroxymethylenecyelohexanones  and 
alkyl  iodides  the  following  substituted  cyclohexanones 
were  prepared  :  2-ethyl- ;  2  :  5-diraethyb  (oxime, 

m.  p*  96°) ;  6- benzyl- 2- methyl-  (impure  semicarbazone, 
m.  p.  140°  after  sintering  at  132°) ;  2  :  3  :  4-trimethyl- 
(, semicarbazone ,  m*  p*  212°)*  3-Methyl- 6-hydroxy- 
methylenecyclohexanone  and  isopropyl  iodide  yield  a 
mixture  of  3-methyleycZohexanone  and  menthone. 
The  action  of  acetyl  chloride  on  the  sodium  salt  of 
hvdroxymethylenecyciohexanone  is  to  form  the  corre¬ 
sponding  O -acetate  (semicarbazone,  m.  p.  182—184°). 
Similarly,  2-  and  4-methyl-6-hydroxymethylenecyc]Q- 
hexanone  benzoates  (semicarbazones,  m,  p*  175°  and 
183 — 184°,  respectively)  are  prepared  using  benzoyl 
chloride.  Alkylation  of  hydroxymethyleneaceto- 
phenone  gives  impure  O- ethers. 

Determinations  of  the  amounts  of  enol  form  present 
in  2-hydroxymethylene-,  2-,  3-,  and  4-methyl-6- 
hydroxymethylene-cvclohexanones,  hydroxymethyl- 
enecamphor,  and  hydroxymethyleneacetotoluone  by 
K.  H*  Meyer’s  titration  method  shows  that  the  per¬ 
centage  of  enol  falls  considerably  when  an  alcoholic 
solution  is  kept  for  some  time.  In  benzene  or  ether 
the  reverse  change  takes  place.  Since  these  hydroxy- 
methylene  derivatives  can  exist  in  the  aldehyde  form 
the  sodium  compounds  are  postulated  as  >CNa«CHO* 

H.  Burton. 

Carbon  rings.  XIII.  Oxidation  of  thirteen- 
to  seventeen-membered  monocyclic  ketones  with 
Caro 's  acid  to  fourteen-  to  eighteen-ring  lactones. 
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L.  Ruzicka  and  M.  Stoll  (Helv,  Chim.  Acta,  1928, 
11,  1159 — 1173).’ — Oxidation  of  exaltone  (cydopenta- 
decanone)  in  light  petroleum  solution  at  30 — 35°  with 
Caro’s  acid  gives  a  mixture  of  cjclopentademnone 
peroxide  (I),  m.  p.  179 — 180°,  %-hydroxypentadecoic 
acid  (II),  m.  p.  82 — 82*5°,  %-hydroxypeniadecoic  acid 
lactone  (ex altolide)  (III),  b.  p.  171— 174°/14  mm.,  m.  p. 
31—32°,  df  0-9383,  «g  14633,  etholide,  4aHGs05,  m.  p. 
75 — 77°,  formed  by  loss  of  1  mol.  of  water  from  2  mols. 
of  II,  and  resinous  products.  If  the  oxidation  is 
carried  out  at  50°  or  65°  no  peroxide  is  produced.  In 
acetic  acid  solution  at  20 — 40°  similar  mixtures  are 
also  formed.  Hydrolysis  of  III  with  cold  5%  sodium 
hydroxide  solution  and  subsequent  oxidation  with 
chromic  oxide  and  acetic  acid  yields  tridecane- a  v-di- 
carboxylic  acid.  Reduction  of  *1  with  zinc  dust  and 
acetic  acid  or  treatment  with  warm  90%  sulphuric 
acid  regenerates  exaltone.  Similar  oxidation  of  cyclo- 
tridecanone  furnishes  the  lactone,  b.  p.  147 — 148°/ 14 
mm.,  m.  p,  25 — 26°,  df  0-9590,  14649,  of  p-hydroxy- 
tridecoic  acid ,  m*  p .  77 — 7 8° .  From  eyeZotetradeeanone 
the  lactone,  b.  p.  164— 165°/ 16  mm.,  m.  p.  27 — 28°, 
df  0-9528,  14644,  of  v-hydroxytetradecoic  acid,  m.  p. 

93 — 95° ,  is  obtained,  o -Hydroxyhexadecoie  acid 
ladone,  b.  p.  18S*/15  mm.,  m.  p.  33—34°,  df  0*9348, 
7if  14644,  from  eyefchexadeeanone,  is  the  pure 
dihydroambrettolide  of  Kerschbaum  (A.,  1927,  541). 
Dihydroeivetone  yields  the  lactone ,  m.  p.  40 — 41°, 
df  0-9231,  ft*)  14615,  of  7t-hydroxyheptadecoic  acid, 
m.  p.  84—85°,  oxidised  further  to  pentadecane-ao-di- 
carboxylic  acid. 

The  lactones  described  show  a  fairly  regular  increase 
of  m.  p.  with  increase  of  carbon  atoms,  but  a  corre¬ 
sponding  decrease  in  the  values  of  d.  The  hydroxy- 
acids  show  an.  alternation  in  the  m.  p.,  the  odd- 
numbered  acids  being  the  more  fusible.  The  lactones 
have  pronounced  odours.  II.  Burton. 

Carbon  rings.  XIV.  Ketones  with  nineteen-, 
twentyone-,  and  twentynine-membered  rings, 
L.  Ruzicka,  M.  Stoll,  and  H.  Schinz  (Helv.  Chim. 
Acta,  1928,  11,  1174—1180). — Distillation  of  the 
thorium  salt  of  odadecane- aG-dicarboxylic  acid ,  m.  p. 
124—125°  (prepared  by  electrolysis  of  ethyl  hydrogen 
nonane- oa-dicarboxylate  and  subsequent  hydrolysis), 
gives  2*5%  of  cyclo nonadecanone,  m.  p.  72°  (semi- 
carhazone,  m.  p.  184°),  oxidised  by  chromic  oxide  and 
acetic  acid  to  liepfcadecane-ap-dicarboxylic  acid. 
From  yttrium  eicosane- au-dicarboxylat e  3-8%  of 
ejelohene icosanone,  b.  p.  176 — 177°/0*3  mm.,  m.  p. 
45 — 46°,  df  0-8746,  nfi  14617  (semicarbazone,  m.  p. 
177—178°),  is  obtained.  The  benzylidene  derivative 
of  this  ketone  is  oxidised  to  nonadec&ne-eev-dicarb- 
oxylic  acid,  cyclo Nonacosa?ione,  m.  p.  45 — 47°,  df 
(supercooled)  0*8802,  «D  1-4702  (semicarbazone,  m.  p. 
152 — 154°),  is  prepared  from  the  yttrium  salt  of 
octacosane- 1  ;  28-diearboxylic  acid,  obtained  by 
electrolysing  methyl  hydrogen  tetradecam- &%*dicarb- 
oxylate ,  m.  p.  65 — 67°.  Methyl  hydrogen  deca?ie-m~ 
dicarboxylaie  has  m.  p.  39 — 41°.  H.  Burton. 

Ion  one.  F.  Hernandez,  J.  Jatfma,  and  L. 
Verderau  (Quim,  e  Ind.?  1927,  4,  301 — 309;  Chem. 
Zentr.,  1928,  i,  1954). — Descriptive.  The  b.-p.  curves 
of  a-  and  p-ionone  between  3  and  19  mm.  are  given. 

A.  A.  Eldridoe. 


Acylation  of  diazomethane.  Formation  of 
chloroacetophenone  from  benzoyl  chloride.  W. 
Bradley  and  G,  Sobavarzenbach  (J.C.S.,  1928, 
2904 — 2912 ;  cf.  Dale  and  Nierenstein,  A.,  1927,  564 ; 
Arndt  and  Eistert,  A.,  1928,  739 ;  Bradley  and  Robin¬ 
son,  A.,  1928,  759,  1009). — The  interaction  between 
an  acid  chloride  (1  mol.)  and  an  ethereal  solution  of 
diazomethane  {2  mols.)  led  primarily  to  a  diazoketone: 
R*COOi+CH,N2=R-CO*CHN2+HCl  (a) ;  CH2N2+ 
HCl=s CH^C1+ No  (b),  small  quantities  of  the  chloro- 
ketone  being  produced  from  the  diazoketone  by  a  side 
reaction:  R*C0-CHN2+HC1=R‘CG-CH2C1+N2  (c). 
Nierenstein ’s  claim  (A.,  1928,  739)  that**  the  chloro- 
ketones  are  obtained  in  good  yield,  e.g,}  co-ehloroaeeio- 
phenono  72%,  by  adding  the  diazomethane  to  the  acid 
chloride  could  not  be  confirmed.  The  course  of  the 
reaction  between  benzoyl  chloride  and  diazorae thane 
under  various  experimental  conditions  is  interpreted 
as*  follows  :  when  benzoyl  chloride  is  in  excess,  (a)  is 
the  primary  reaction  and  (c)  occurs  to  a  small  extent ; 
rapid  mixing  or  mixing  during  25  min,  of  equi~ 
molecular  quantities  in  ether  dried  over  phosphoric 
oxide  or  calcium  chloride  gives  about  50%  of  w-diazo- 
acetophenone  and  10 — 13%  of  ca-chloroacetophenone. 

Phenylacetyl  chloride  and  diazomethane  gave  an 
oily  diazomethyl  ketone,  which  yielded  benzyl  p-niiro - 
benzoyloxymethyl  ketone ,  m.  p.  120°,  when  treated  with 
‘p-nitrobenzoie  acid  in  acetone.  p-Nifcrobenzoyl 
chloride  and  diazomethane  react,  giving  oj-diazo-p- 
nitroacelophenone,  m.  p.  116—117°,  which  was  con¬ 
verted  into  p -niiro-^-aceloxyaceiophenone,  in.  p.  121— 
122°,  when  heated  in  glacial  acetic  acid  solution  (Dale 
and  Nierenstein,  A.,  1927,  564,  describe  p-nifcro-co- 
acetoxyaeetophenone,  m.  p.  132°).  The  interaction 
between  the  chloride  of  o-diaeetylprotoeateehuic  acid, 
m,  p.  48—50°  (Malkin  and  Nierenstein,  A,,  1928,  646, 
give  m.  p.  55°),  and  diazomethane  yielded  m-diazo- 
3 ;  4:-diacetoxyaceio2)heno7iei  m,  p.  76 — 77°,  which 
furnished  w-3  :  44riacetoxyacetophenone,  m.  p.  92 — 
93°,  when  heated  with  glacial,  acetic  acid  at  65—70° 
and  co-chloro-3 : 4-diacetoxyaeetophenone,  m.  p. 
107*5 — 108°,  when  treated  with  hydrogen  chloride  in 
dry  ether  (cf,  Voswdnckel,  A.,  1910,  i,  42,  m.  p.  110°; 
Malkin  and  Nierenstein,  loc.  ciL,  in.  p.  94°),  Cinnam- 
oyl  chloride  and  diazomethane  react  to  give  a  diazo¬ 
compound,  m.  p.  77 — 78°,  which  is  probably  the 
pvrazoiine  related  to  stvryl  diazomethyl  ketone. 

A.  I.  Vogel. 

Aromatic  hydroxymethylene  ketones  and  their 
derivatives.  E.  Denary  (Ber.,  1928,  61,  rR] 
2252—2255;  cf.  A.,  1926,  500;  1927,  573).— Nuclear- 
substituted  hydroxymethylene  ketones  are  converted 
by  ammonium  acetate  and  glacial  acetic  acid  into 
imino-eompounds,  basic  substances  being  produced, 
at  the  most,  in  traces.  p-Bromophenyl  $-hydroxymnyl 
ketone ,  m.  p.  71 — 72°  (copper  salt,  decomp,  about  268°; 
anilide,  m.  p.  178°),  is  prepared  from  ^-bromoaceto- 
phenone,  ethyl  formate,  and  sodium  in  the  presence 
of  ether.  It  is  converted  by  phenylhydrazine  into 
1  -phenyl~5(3 ) -p-bromophenylpyrazole,  m.  p,  127°,  and 
by  ammonium  acetate  and  glacial  acetic  acid  into 
di-B-p-bromobenzoylvinylamine,  C-,?H,502NBr2,  m.  p. 
217°.  p-Chlorophenyl  fi-hydroxyvinyl  ketone,  m.  p. 
48 — 49°,  similarly  yields  an  anilide ,  m.  p.  163 — 164°,  di~ 
P-p -chlorobenzoylmnylamine,  m.  p.  204°,  and  l-phenyl~ 
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5(3)~p -chlorophenylpyrazole,  m.  p.  118°.  m-Nitro - 
phenyl  $ -hydroxy  vinyl  ketone ,  m.  p.  85°,  its  anilide , 
m.  p»  151°  after  darkening,  and  di-fi-m-nitrobenzoyl- 
vinykmine ,  m.  p.  215 — 216°,  are  described.  m-Oyano- 
phenyl  fijiydroxyvinyl  ketone,  m.  p.  103 — 104°,  yields 
di-$-m-cyanobenzoylvinylamine ,  m.  p.  165°.  Di-g-p- 
toluoyhinylamim ,  m.  p.  155—156°,  and  di-p«p- 
methoxybmzoylvinylamine ,  m.  p.  188 — 189°,  are 
prepared  from  p-tolyl  (5-hydroxy1 vinyl  ketone  and 
»-methoxyphenyl  p -hydroxy  vinyl  ketone,  respee- 
tively.  ’  ,  H,  Wren. 

Stereoisomeric  bromoketimines.  H.  D. 
Young  (Abstr.  Theses  Univ.  Chicago  Sci.  Ser.,  1925 — 
1926  (1928),  4,  203— 207).— Of  the  six  bromoketimines 
prepared  :  CER^NH+HOBr-ORR^NBr+H20?  only 
jj-chlorobenzophenonebromoimine  (a-form  m.  p. 
109°,  g-form  m.  p.  85°)  and  p-bromobenzophenone- 
bromoimine  (a-form  m.  p.  104°,  p-form  m,  p.  80°, 
third  form  in.  p.  102—108°)  were  obtained  in  stereo- 
isomeric  forms.  Bromoimines  of  benzophenone, 
m.  p,  41°,  p-methoxybenzophenone,  m.  p.  95°, 
g-naphthophenone,  m.  p.  102°,  and  p-chloro-p- 
wethoxybenzophenone,  m.  p.  77*5°,  are  described. 

Chemical  Abstracts. 

Isomerism  of  styryl  methyl  ketones.  J. 
Pascual  (Anal.  Fis.  Quim.,  1928,  26,  222). — An 
isomeride  of  tsbbenzylidenedeoxybenzoin,  m.  p.  78 — 
79°,  is  obtained  from  p-bromobenzylideneoxybenzoin 
by  treatment  with  potassium  acetate  and  acetic  acid 
and  extraction  with  ether.  The  new  substance, 
which  is  white,  gradually  changes  to  the  yellow 
isomeride  (cf.  A,,  1925,  i,  144).  H.  F.  Gillbe. 

Interaction  of  ethyl  acetoacetate  with  distyryl 
ketones.  IV.  Selective  addition  to  unsym- 
metrical  chlorodistyryl  ketones,  I.  M.  Heilbron 
and  R.  Hill  (J.C.S.,  1928,  2863—2870;  cf,  A„  1927, 
565). — Interaction  of  styryl  methyl  ketone  with 
o-chlorobenzaldehydc  in  the  presence  of  0*01  mol.  of 
aqueous  sodium  hydroxide  led  to  2-chloro-$-hydroxy-$- 
phenylethyl  styryl  ketone ,  m.  p.  79 — 80°,  which  with 
acetic  anhydride  gave  2 -chlorodistyryl  ketone ,  m.  p, 
82—83°;  the  latter  could  be  obtained  directly  by 
increasing  the  alkali  concentration  to  0*03  mol. 
3 -Chlorodistyryl  ketone ,  m.  p.  108 — 109°,  was  similarly 
prepared.  4-Chloro  -  g  -hydroxy- g  -phenylethyl  styryl 
ketone  has  m.  p.  108 — 109°.  Condensation  of  2-chloro- 
styryl  methyl  ketone  with  m-chlorobenzaldehyde  in 
the  presence  of  dry  hydrogen  chloride  at  0°  gave 
2  :  $f -di chlorodistyryl  ketone ,  m.  p.  67—68° ;  2  :  4'-di- 
chlorodistyryl  ketone,  m.  p.  109°,  and  3  : 4' -dichforo- 
distyryl  ketone,  m.  p.  134°  (3 -chlorostyryl  methyl  ketone, 
b,  p.  171°/20  mm.,  m.  p.  28 — 29°,  from  ra-ehlorobenz- 
aldehyde  and  acetone  in  the  presence  of  aqueous 
sodium  hydroxide),  were  prepared  similarly.  All  tho 
above  distyryl  ketones  condense  readily  with  ethyl 
acetoacetate  in  the  presence  of  alcoholic  sodium 
ethoxide.  Thus,  2-chlorodistyryl  ketone  yielded  ethyl 
S-phenyl-5-o-chlorostyryl-&B  -  cyelo  hexen  - 1  -  one -2- carb- 
oxylate,  (I),  in.  p.  137°  [also  obtained  by  warming  ethyl 
(y-  keto-cc-phenyl-e-2-chlorophenyl-As-pentenyl)  acetoacet  - 
ate,  m*  p.  1 12°,  produced  by  condensation  of  the  ketone 
and  ethyl  acetoacetate  in  the  presence  of  piperidine, 
with  alcoholic  sodium  ethoxide],  and  ethyl  %-phenyl- 
5~o~chlorQ$tyryl-&i-eydohezen-l-one-2-carboxylate  ( ?) 


(II),  m,  p,  107°,  both  of  which  gave  o-chlorobenzoie 
acid  when  oxidised  with  potassium  permanganate  in 
acetone  solution.  When  treated  with  sulphuric  and 
acetic  acids  I  afforded  %-phemjl-5-o-chlorostyryl-&B- 
eyelohexen- 1  -  one ,  m .  p,  142°,  whilst  II  gave  3-phsnyl-5-o- 
o-chforo8tyryl-A*-cyclohexen-l-om(  ?},  m,  p.  136—137°, 

4- Chlorodistyryl  ketone  condenses  similarly  to  give 
ethyl  3-phenyl-5-j}<hlorostyrt/l-&B-eyc\ohexen-l-one-2- 
carboxylate,  in.  p,  124 — 125°  (oxidised  to  p-chioro- 
benzoic  acid) .  Ethyl  S-o-chlorophen?jl-5-m-chlmv- 
styryl-&B-cyclohexen- l-one-2-carboxyMe  has  m.  p, 
168—109°  and  yields  m-chlorobenzoie  acid,  and  ethyl 

5- o-cMorophenyl-S-p-chlorostyryl-iS?  -  eyeleteer- 1  -one- 

2 -carboxylate,  m,  p.  143°,  affords  p-chlorobenzoic  acid 
on  oxidation.  3 : 4'~Diehlorodistyryl  ketone  gives 
ethyl  Z-m-chhrophenyl-B-p<hbro8tyryl-LB-cyc\ohexen- 
l-om-2-carboxylate,  m.  p.  122°  (p-chlorobenzoie  acid 
on  oxidation).  The  mechanism  of  the  reaction  is 
discussed  and  an  explanation  of  the  results  based  on 
electronic  conceptions  is  given.  2-Chlorostyryl  methyl 
ketone  condenses  with  m-chlorobenzaldehyde  in  the 
presence  of  aqueous  sodium  hydroxide  with  the 
formation  of  2 : 2'-dichlorodistyryl  ketone,  m.  p. 
124°.  A,  I.  Vogel, 


Phloracetophenone  monomethyl  ether  and  the 
so-called  *  *  hydroxypseonol.  ’  ’  A.  Sonn  (Ber,, 
1928,  61,  [B],  2366 — 2302).— The  constitutions 

assigned  previously  (A.,  1925,  i,  1267)  to  2  : 6-d i- 
hydroxy-4-methoxyacetophenone,  m.  p.  136 — 137°, 
and  4  ;  6-dihydroxy«2-methoxyacetophenone,  m,  p, 
205 — 207°,  are  confirmed.  Both  compounds  are 
converted  by  diazomethane  into  2-hydroxy-4  : 6-di- 
methoxyacetophenone,  which  is  transformed  by  ethyl 
iodide  and  potassium  hydroxide  into  4  :  6-dimethoxy- 
2-ethoxyacetophenone ,  m.  p.  69 — 70°.  This  substance 
is  also  derived  from  the  compound,  m.  p.  136 — 137°,  by 
the  successive  action  of  diazoethane  (giving  2 -hydroxy- 
4-methoxy-6-eihoxyacetophenone,  m,  p.  133 — 134°)  and 
methyl  iodide  and  potassium  hydroxide,  whereas 
the  isomeric  ether,  m.  p.  205 — 207°,  is  transformed 
successively  into  2-hydroxyS-ethoxyA-methoxyaceto - 
phenone,  m.  p,  56 — 57°,  and  2  :  6-dimeihoxyA-ethoxy- 
acetophenone,  m,  p,  81 — 82°.  The  “  hydroxypasonol  ” 
of  Rennie,  Cooke,  and  Finlayson  (J.C.S.,  1920,  117, 
338)  and  of  Finlayson  (B.,  1927,  27)  cannot  be  a  mono¬ 
methyl  ether  of  phloracetophenone,  since  its  m.  p.  is 
too  low  and  the  monoethers  are  not  volatile  with  steam ; 
it  is  probably  the  dimethyl  ether.  H.  Wren. 


Tautomerism  of  phloracetophenone  and  re¬ 
lated  substances.  A.  Sonn  and  K.  Winzer  (Ber., 
1928,  61,  [Bl  2303 — 2306) .—Phloracetophenone,  its 
2-  and  4-monomethyl  ethers,  its  dimethyl  ether,  di- 
and  tri-acetyltriketohexamethylene,  phloroglucinol 
and  its  trimethyl  ether,  resorcinol,  and  dimethyl - 
dihydroresorcinol  have  been  titrated  with  bromine  in 
methyl  alcohol  and  chloroform  according  to  Meyer's 
method.  The  behaviour  of  phloracetophenone  is  best 

expressed  by  the  constitution  TVl^  ■ 

C  M  CO  I  liAo 

Ethyl  4-hydroxy-2  :  6 -diethoxybenzmte,  m.  p.  180 — 
181°,  4-methoxy-2  :  6 -diethoxybenzoic  acid,  m.  p.  166° 
(decomp.)  {methyl  ester,  m.  p.  95°),  and  methyl 
2‘hydroxy A-methoxyS - ethoxybenzoale,  m.  p,  97 — 98°, 
are  described.  H.  Wren. 
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Constitution  ol  a  new  liydroxybenzfluoreiioiie. 
H.  E.  Fierz-Davtd  and  G.  Jaccard  (Helv.  Chim. 
Acta,  1928,11, 1042 — 1047). — Condensation  of  oc-naph- 
thyl  methyl  ether  with  benzoyl  chloride  in  presence 
of  carbon  disulphide  and  aluminium  chloride  gives 
phenyl  a-4-methox37iiaphthyl  ketone,  m.  p,  82—83°, 
which  when  heated  with  6  parts  of  dry  aluminium 
chloride  at  100 — 145°  affords  85%  of  5-hydroxy- 
chrysofluorenone  (I),  m*  p,  305°, 
and  2%  of  2-hydroxybenzanthrone 
(Perkin,  J.C.S.,  1922,  121,  478, 
917).  The  hydroxybenzanthrone 
described  by  Scholl  and  Seer  (A., 
1913,  i,  56)  is  therefore  I.  Zinc 
dust  distillation  of  I  gives  ehryso- 
p,  188°  (cf.  Graebe,  A.,  1905,  i,  83). 
P-Naphthyl  methyl  ether  and  benzoyl  chloride  yield 
mainly  phenyl  a-2-methoxynaphthyl  ketone  (25% 
of  the  methoxyl  group  is  hydrolysed),  which  in  turn 
gives  4-hydroxybenzanthrone.  1  :  5-DimethoxyA  :  8- 
ilibenzoylnaphihahne ,  m.  p.  356— 358°,  does  not  yield 
a  benzanthrone  derivative  when  heated  with 
aluminium  chloride.  H.  Burton. 


IOH 


Derivatives  of  hydr0xyaminomethylantkra» 
quinones  and  dihydroxy dianthraquinonylethyl- 
enes.  H.  be  Diesbach  and  P.  Gtoser  [with  R.  de 
Landerset  and  H.  Lempbn]  (Hclv.  Chim.  Acta,  1928, 
11,  1098 — 1125). — 2-Hydroxyanthraquinone  reacts 
with  A7-methyloltrichloroacetamide  (cf,  Einhorn,  A., 
1906,  i,  245)  in  cold  concentrated  sulphuric  acid, 
yielding  2  -  hydroxy  - 1  -  trichloroacetami domethylanihm  - 
quinone  (I),  m.  p.  215°  (decomp.),  hydrolysed,  by  boiling 
10%  sodium  hydroxide  solution  in  an  atmosphere  of 
hydrogen  to  2-hydroxy -l  :  9 (N)-lBopyrroleanthrme  (II) 
(annexed  formula)  (cf.  Scholl, 
A.,  1927,  675)  (benzoyl  derivative). 
This  compound  is  decomposed  by 
boiling  with  solvents,  and  dis¬ 
solves  in  sulphuric  acid  and 
alkalis  giving  red  solutions.  One 
of  the  methylene  hydrogen  atoms 
is  very  labile  (cf.  Scholl,  loc.  cit.).  When  II  is  boiled 
with  acetic  acid,  preferably  in  absence  of  air,  s-di~ 
(oL-2-hydrozyanthraquino7iyl)ethylene  glycol  (tetrabenzoyl 
derivative  +12H20)  is  formed,  oxidised  to  2 -hydroxy- 
anihraquinone- 1  -carboxylic  acid ,  in.  p.  237°  with  loss 
of  carbon  dioxide.  Oxidation  of  I  or  II  with  gaseous 
oxygen  in  alkaline  solution,  or  with  nitrous  acid  after 
previous  hydrolysis,  gives  B-di-(<x~2-hydroxyanthra- 
quinonyl)ethylem  (III)  (dibenzoyl  derivative  +3H20), 
also  oxidised  to  2-hydroxyanthraquinone- 1  -carboxylic 
acid.  N -Methylolbenzamide  and  N -methylolph thal- 
iraide  yield  similarly  2-hydroxy- 1  benzamidomethyl -, 
m.  p.  250°  (decomp.),  and  2-hydroxy-l-phthaUmido- 
methyl-an th raqui n one  (IV),  m.  p.  265°  (decoinp.), 
respectively.  Accompanying  IV  is  some  2 -hydroxy- 
1  -anthraquinonylmethylphthalam  ic  mid ,  which  loses 
water  at  190°,  forming  IV.  When  IV  is  treated  with 
hot  sodium  hydroxide  solution  and  then  acidified,  the 
phthalate  of  2-hydroxy -l -aminomethylanthraquinoiie  (di¬ 
benzoyl  derivative,  m.  p.  196°)  is  produced,  which  when 
boiled  with  acetic  acid  furnishes  the  acetate .  When 
the  above  phthalate  is  heated  with  acetic  acid  at  170° 
$-di-(cL-2-hyd roxyan thraqu i no myl )eihyhnediam ine  (tetra¬ 


benzoyl  derivative)  is  formed.  This  is  converted  by 
boiling  with  nitrobenzene  into  III.  PHydroxy7- 
anthraquinone  and  the  three  .V-methylol  compounds 
yield  l-hydrozyA4richloroacetamidomethyl m.  p.  197° ; 
a  mixture  of  1  -hydroxy  A-benzamidomethyl-,  m,  p.  208° 
(decomp.),  and  -2  :  4-Si ( benzamidomethyl) - ,  in.  p.  276° 
(decomp.),  and  a  mixture  of  1 -hydroxy -2  :  4 -di{phthal- 
imidomethyl)-,  m.  p.  295°,  and  -2  :  4 -di(pMhalamido- 
meihyl)-an thraquino nes}  m.  p.  about  178°,  respectively. 
PHydroxy-2-methylanthraquinone  affords  l -hydroxy - 

2- methyl-4.-iricMoroaceiamidomethyl-  (V),  m.  p.  239°, 
and  -4-phthalimidomethyl-anthraquinom  (VI),  m.  p, 
285°.  Hydrolysis  of  V  with  10%  sodium  hydroxide 
solution  in  an  atmosphere  of  hydrogen  gives  4 -hydr- 
oxy-3-metkyl-l  ;  9(N)-iso pyrroleanthrone,  more  stable 
than  II  but  oxidised  in  alkaline  solution  byr  gaseous 
oxygen  to  s-di( xA-hydroxy-S-methylanihraqumonyl)- 
ethylene  (VII) .  Hydrolysis  of  VI  affords  thephthalate  of 
1  -hydroxy -2-meihylA-ami  nomethykmthraquino  ne ,  wb  ich 
with  acetic  acid  at  170°  gives  8-di-(a-4z-hydroxy- 

3- meihylanthraqu i nomjl)ethylenediamine,  converted  by 
boiling  nitrobenzene  into  VII.  2-Hydroxy-3-methyl- 
1  -irichloroaceiamidomethyl-  and  - 1  -phtha  l  imidom  ethyl  - 
anthraqni nones  have  in.  p.  227°  and  244°,  respectively. 

2-Hydroxy » 1  -  IricMoroacetamidomethylanthraqumone - 
3-carboxylic  acid,  decomp.  260°  (-1  -pJiihaUmidomeihyl 
derivative,  m.  p.  290°),  is  hydrolysed  by  sodium 
hydroxide  solution  to  an  unstable  acid  (2-hydroxy- 
?«?opyrroleanthrone-3-earboxylie  acid!)  which  readily 
loses  nitrogen,  furnishing  s-di~(a-2-hydroxy-3-carboxy- 
aiithraqumonyl )ethylene  oxide.  Oxidation  of  the  un¬ 
stable  acid  with  nitrous  acid  gives  $-di-(a-2~hydroxy- 
S-carboxyanlhraquinonyl)dhylene,  Both  these  com¬ 
pounds  are  oxidised  by  potassium  permanganate  or 
hydrogen  peroxide  to  2-hydroxyanthraquinone- 1  :  3- 
dicarboxylic  acid,  decorap.  about  250°. 

2:3“  Dihydroxy  -1:4“  di(trichloroacetamidomethyl}- 
anthraquinone ,  m.  p.  253°  [-1  :  4t-di{phthalimido- 
methyl)  derivative,  m,  p.  272°j,  is  converted  by  warm 
10%  sodium  hydroxide  solution  into  $-amino~*$-bi$- 
(a-2  :  3- dihydroxy  *  4  -  ami?iomethylanthraquiiiQiiyl)ethyl 
alcohol  isolated  as  its  dihydrochloride. 

Anthrarufin  reacts  with  V-methylolphthalimide, 
yielding  1  :  5-dihydroxy-&(  % ) -phthalimidomethylanthra- 
quinom,  decomp.  230°,  but  with  N -methyloltrichloro- 
acetamide  1  :  5-dihydroxy -2  :  4  :  6  :  8  -  ietra(trichloro  - 
acetamidomethyl)anthraquinone ,  decomp,  about  275°, 
is  produced.  Similarly,  chrysazin  gives  1  : 8 -di- 
hydroxy  : 4  : 5  :  7 4etra(phthalimidomethyl)-,  -2 :4 :5:7- 
tetra (trichlo roa-ceta midom ethyl ) - ,  decomp.  260°,  and 
-2:4: 54ri(benzamidomethyl)-anthraqmnones,  decomp, 
about  250°,  respectively.  H.  Burton. 

Munjistin.  I.  P,  C.  Mittbr  and  A.  K.  Sen  (J. 
Indian  Chem.  Soc.,  1928,  5,  631 — 638). — Munjistin 
(Stenhouse,  Annalen,  1864,  130,  325 ;  Schunk  and 
Romer,  A.,  1877,  ii,  788),  probably  1 :  3-dihydroxy- 
anthraquinone- 2 -carboxylic  acid,  should  be  formed  by 
oxidation  of  rubiadin  (A.,  1928,  763).  A  further 
attempt  has  been  made  to  prepare  rubiadin  in  order 
to  test  the  above  hypothesis.  When  o-cresol  and 
phth&lie  anhydride  are  condensed  in  presence  of 
aluminium  chloride  (cf.  Bentley  and  others,  J.G.S., 
1907,  91,  1631;  Ullmann,  A.,  1920,  i,  53),  a  mixture 
of  o-S'-hydroxy-S'-methylbenzoylbenzoic  acid,  m.  p. 
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196°,  and  o-4'4iydroxy-3f-methylbenzoylbenzoie  acid 
(I),  m.  p.  223°,  is  obtained.  When  I  is  heated  with 
concentrated  sulphuric  acid  on  the  water-bath, 
%hydrozy~  1  -meihylanthraquinone,  m.  p*  211 — 212° 
(acetyl  derivative,  in.  p.  125°),  is  produced  (of.  Bentley, 
loc.  cit.).  Oxidation  of  this  with  alkaline  potassium 
ferricyanide  gives  an  ill-defined  acid  product.  o-4'- 
Methoxy-3'-methylbenzoylbenzoic  acid,  m.  p.  176°,  is 
converted  by  heating  with  sulphuric  acid  at  155°  into 
a  mixture  of  2-hydro xy-3*methylanthraquinone  (II), 
m.  p.  299°  (acetyl  derivative,  m.  p.  176°),  and  its 
methyl  ether,  m.  p.  184°.  Zinc  dust  distillation  of  II 
affords  2 -methy lanthracene ,  thus  establishing  the 
constitution.  When  II  is  heated  with  potassium 
hydroxide  at  200 — 205°,  3 -methylalizarin,  m,  p. 
245—246°  (acetyl  derivative,  m.  p.  262°),  is  formed,  and 
this  is  oxidised  by  manganese  dioxide  and  concentrated 
sulphuric  acid  to  3-methylpurpurin,  m,  p.  234°  (acetyl 
derivative,  m.  p.  287°).  It  was  not  possible  to  reduce 
3-methylpurpurin  to  rubiadin  by  alkaline,  stannous 
chloride.  Oxidation  of  munjistin  gives  no  definite 
product.  EL  Burton. 

Cannizzaro’s  reaction  in  pinacolin  and  benzil 
transformations .  B.  L.  Vaxzettx  (Atti  II  Cong. 
Naz.  Chira.  Pura  Appl.,  1926,  1298—1301 ;  Chem. 
Zentr.,  1928,  i,  2823— 2824).— A  neutral,  reddish- 
brown  oil  obtained  in  the  preparation  of  veratrilie  acid 
from  veratril  and  potassium  hydroxide  is  believed  to 
be  a  tetramethoxy  anthr  aquinone .  A.  A.  Eldridge. 

Orcein-like  dyes.  IL  F.  Henrich  and  W* 
Herold  (Ber*,  1928,  61,  [B\  2343 — 2349 ;  ef.  A., 
1928,  632) . — p  -  Amino -m-cresol  is  oxidised  b}"  silver 
oxide  in  dry  ether  to  toluquinonemonimine,  m.  p. 
59°,  which  may  be  preserved  for  a  considerable  period, 
particularly  in  the  dark.  Amino-oreinol,  in  ether  or 
benzene,  does  not  appear  to  be  affected  by  silver  oxide. 
6-Amino«5-methoxy-w-cresol  is  readily  transformed 
into  the  corresponding  quinoneimine,  m.  p.  111° 
(hydrochloride t  nitrate,  sulphate ,  pierate),  which  gradu¬ 
ally  gives  a  blue,  indophenol-like  coloration  with 
alkaline  solutions  of  phenol,  immediately  with  those  of 
resorcinol,  oreinol,  or  eresoreinoL  Similarly,  2-aniino- 
o-methoxy-m-cresol  yields  the  corresponding  quinone- 
monimine ,  m.  p.  61°.  The  orcein-like  dye,  obtained 
previously  (foe.  cit,)  by  oxidation  of  an  alcoholic 
solution  of  amino-oreinol  with  air,  can  be  separated 
into  a  part  soluble  and  a  portion  almost  insoluble  in 
alcohol.  The  insoluble  portion  does  not  yield  amino- 
oreinol  when  treated  with  stannous  chloride  and 
hydrochloric  acid,  but  this  is  obtained  from  the  part 
soluble  in  alcohol.  H.  Wren. 

Derivatives  of  dilb enz anthr onyl.  K.  Zahn  and 
P.  Ochwat,  Assrs.  to  Grasselli  Dyestuff  Corf. — * 
See  B.,  1928,  808. 

Manufacture  of  a-anthraquinonyl  ketones. 
I.  G.  Farbenind.  A.-G*— See  B.,  1928,  887. 

Manufacture  of  benzanthrones  and  intermed¬ 
iate  products.  I,  G.  Farbenind.  A.-G. — See  B., 
192S,  922. 

Manufacture  of  derivatives  of  pyr azolanthr one . 
I.  G.  Farbenind.  A.-G. — See  B.,  I92S,  922. 

Formula  of  digitoxin.  A.  Windaus  and  G. 
Stein  (Ber.,  1928,  61,  [B]t  2436— 2440).— New 


analyses  of  digitoxin  and  many  of  its  derivatives 
indicate  the  formula  G4|H64013  for  the  substance  and 
its  hydrolysis  to  I  mol.  of  digitoxigenin, 
and  3  mols.  of  digitoxose.  Digitoxigenin  is  a  simply 
unsaturated,  dihydroxy-lactone  containing  a  system 
of  four  carboeyclic  rings.  One  of  the  two  hydroxyl 
groups  is  secondary  and  readily  acetylated ;  the  other 
is  tertiary  and  is  readuly  eliminated  as  water  by 
combination  with  a  neighbouring  hydrogen  atom. 
The  following  revised  data  are  recorded  (cf.  Cloetta, 
A.,  1921,  i,  39;  Windaus  and  Freese,  A.,  1926,  153) : 
digitoxigenin,  m.  p.  250°,  |>]i?  +  19*lc  in 

methyl  alcohol ;  acetyldigitoxigenin,  C25H30O5,  m.  p* 
217°;  anhydrodigitoxigenin,  '  m.  p.  193°, 

[cc)lf  —4*68°  in  methyl  alcohol ;  tetrahydroanhydro- 
digitoxigenin,  m.  p.  167 — 168°,  [a]1,?  +24*60° 

in  methyl  alcohol ;  tetrahydroanhydrodigitoxigenone, 
C^H^Og,  m.  p.  245°,  [a]1^  +37*3°  in  chloroform, 
converted  by  Clemmensen’s  method  into  the  lactone, 
CnKuQp  m.  p.  185°,  t«]l?  +33*7°  in  chloroform  ;  the 
lactonedicarboxylic  acid,  CmHuOB,  has  m.  p.  296°,  and 
its  dimethyl  ester,  C25H3806,  m.  p.  128°.  Further 
study  of  the  isomerisation  of  digitoxigenin  by  alkali 
hydroxide  considered  in  conjunction  with  the  observ¬ 
ations  of  Jacobs  and  Gustus  (A.,  1928,  1120)  permits 
the  identification  of  the  following  arrangements  : 
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New  or  revised  data  are  given  for  the  following 
compounds :  tsodigitoxigenin,  m.  p.  272°  (acetyl 
derivative,  m.  p.  243°);  digitoxigenone,  m,  p.  200°, 
Wi>  +33*3°  in  chloroform;  tsodigitoxigenone,  m.  p. 
264°,  [«]r)  +  19*5°  in  chloroform.  HL  Wren. 


Amyrins.  I.  Dehydrogenation  of  amyrin. 
O.  Brunner  (Monatsh.,  1928,  50,  284 — 290). — Since 
the  isomerism  of  the  amyrins  probably  disappears  on 
dehydrogenation,  the  investigation  was  carried  out 
with  the  mixture  of  the  two  isomerides.  When  heated 
with  sulphur  a  violent  reaction  took  place  with  foam¬ 
ing  and  carbonisation,  but  dehydrogenation  occurred 
smoothly  by  heating  with  palladised  animal  charcoal 
(cf.  Diels  and  Gadke,  A.,  .1925,  i,  1062)  at  290°  for 
100  hrs.  and  finally  at  320°  for  24  hrs.  The  product 
was  extracted  with  ether  and  fractionated.  The 
fraction  of  b.  p.  120 — 150°/12  mm.  yielded  the  pierate, 
m.  p.  131—132°,  of  an  oily  hydrocarbon  (0,  91*43; 
H,  9*20%;  mol.  wt*  179).  The  fraction  of  b.  p. 
150 — 190°/12  mm.  yielded  the  pierate  of  a  hydro¬ 
carbon,  m.  p.  87°  (0,  90*97;  H,  10*36% ;  moh 
wt.  197).  The  higher- boiling  fractions  yielded  no 
crystalline  compound*  R,  EL  Callow* 

Osmotic  experiments  with  caoutchouc  solu¬ 
tions,  HL  Kroepelin  and  W.  Brumshagen  (Ber., 
1928,  61,  [J5],  2441 — 2443). — Measurements  of  the 
osmotic  pressure  of  benzene  solutions  of  sol  caoutchouc 
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obtained  from  crepe  rubber  extracted  with  acetone  at 
concentrations  of  10 — 20  g.  per  litre  give  results  for  the 
micellar  weight  of  the  same  order  of  magnitude  as  those 
of  Meyer  and  Mark  (A.,  1928,  1252).  H.  Wren, 

Effect  of  silent  electric  discharge  on  caout¬ 
chouc  and  decalin.  P.  Fromandi  (Kolloidehem. 
Beihefte,  1928,  27,  189— 222).— When  the  silent 
electrical  discharge  acts  on  decahydronaphthalene, 
hydrogen  is  eliminated  and  this  process  is  followed  by 
condensation  of  the  resulting  unsaturated  molecules. 
The  exact  course  of  the  reaction  depends  on  the 
atmosphere  in  which  the  experiment  is  conducted ; 
thus,  the  unsaturated  compound  forms  an  ozonide  in 
an  atmosphere  of  oxygen,  and  in  a  nitrogen  atmosphere 
an  entry  of  nitrogen  into  the  molecule  takes  place. 
The  experiments  on  caoutchouc  were  carried  out  in 
decahydronaphthalene  as  solvent.  Natural  caout¬ 
chouc  passes  into  a  cyclic  isomeride  under  the  influence 
of  the  silent  electric  discharge.  Meanwhile,  the 
iodine  value,  viscosity,  softening  point,  and  mol.  wt. 
are  lowered.  Synthetic  isoprene  caoutchouc,  which 
from  its  iodine  value  already  appears  to  have  a  cyclic 
structure,  behaves  similarly,  with  the  exception  that 
in  the  first  stages  of  the  process  the  charge  is  in  the 
reverse  direction.  This  latter  fact  seems  to  suggest 
that  the  physical  and  chemical  properties  of  synthetic 
caoutchouc  may  be  made  to  resemble  those  of  the 
natural  material.  The  effect  of  ultra-violet  light  is  not 
similar  to  that  of  the  silent  electric  discharge  in  the 
above  cases.  E.  S.  Hedges. 

Structure  of  terpin  hydrate.  A.  S.  Ginzberg 
and  M.  S.  Esohmann  (J,  Buss.  Phys.  Chem.  Soe.,  1928, 
60,  1165 — 1171). — It  is  concluded  that  terpin  hydrate 
does  not  possess  the  open-chain  structure  ascribed  to 
it  by  Tiemann.  Oxidation  with  potassium  per¬ 
manganate  yielded  only  acids,  without  any  trace  of 
aldehyde  or  ketone,  such  as  might  have  been,  expected 
had  a  primary  earbinol  group  been  present.  Metallic 
sodium  gave  only  terpin  and  sodium,  hydroxide  in 
equivalent  amounts.  The  determination  of  the 
number  of  hydroxyl  groups  by  the  Tsehugaev- 
Zerevitinov  method  (with  magnesium  alkyl  halides) 
showed  conclusively  that  two  hydroxyl  groups  and  one 
molecule  of  water  of  crystallisation  were  present. 
This  was  further  confirmed  by  the  formation  in  the 
cold  of  $~d iplienylearbam ide  with  phe^dcarbiraide, 
instead  of  a  phenylcarbaraate.  The  absence  of  a 
primary  alcohol  grouping  was  further  demonstrated 
by  the  negative  action  of  benzoyl  chloride,  methyl 
sulphate,  or  Nessler’s  reagent.  Terpin  hydrate, 
accordingly,  is  concluded  to  be,  like  many  tertiary 
alcohols,  a  crystallohydrate.  M.  Zvegintzov. 

Nopinene  ozonide.  G,  Brus  and  G.  Peyres- 
blaijqtjes  (Compt.  rend.,  1928,  187,  984 — 986). — 
When  nopinene  is  ozonised  in  chloroform  solution  at 
9°  and  the  solvent  is  evaporated,  the  ozonide,  CXqH1603, 
is  obtained  as  a  viscous  liquid,  which  slowly  and  partly 
crystallises  at  0°.  This  when  hydrolysed  by  acid  or 
alkali  furnishes  hydrogen  peroxide,  formaldehyde, 
nopinone,  and  a  crystalline  substance,  m.  p.  125 — 126°, 

% 

possibly  the  lactone,  <  \ 


As  the  yield  of  nopinone  (characterised  by  the 
formation  of  a  compound  018H290C13,  m.  p.  145 — 146°, 
by  the  action  of  hydrogen  chloride  in  alcoholic 
solution)  is  50%,  the  present  is  the  best  method  of 
preparation.  Determination  of  the  formaldehyde 
obtained  furnishes  an  accurate  determination  of 


nopinene  (ef.  Dupont  and  Brus,  A.,  1923,  i,  934) ; 
the  sample  used  was  found  to  contain  93%  of  a 


substance  containing  the  OH2 


grouping. 

E.  W.  W  IQ  NALL. 


Configuration  of  iervalent  nitrogen.  M. 
FniREJACQUE  (Compt.  rend.,  1928, 187,  894 — 896). — 
Various  amines  have  been  condensed  with  camphor- 
a -sulphonyl  chloride,  in.  p.  88°  (amide,  m,  p,  143°, 
Msm  hi  water ;  cf.  A.,  1926,  1251),  and  thus  are 
obtained  the  camphorsulphonyl  derivatives  of  aniline, 
m.  p.  124°,  [a]54ei  —42-5°  (alcohol) ;  o-toluidine,  m.  p. 
117°,  [a]5461  —49*5°  (alcohol) ;  p-toluidine,  m.  p.  197°, 
Mmm  —£2*5°  (alcohol) ;  and  ethylaniline,  m.  p, 
89°,  [a]3461  —68°  (benzene).  In  neutral  solvents  these 
derivatives  are  strongly  kevorotatory,  whilst  the 
sulphonie  acid,  its  methyl  ester,  amide,  and  chloride 
are  dextrorotatory,  but  in  alkaline  solution  the  anilides 
are  dextrorotatory,  this  being  explained  by  the  con¬ 
version  of  the  camphor  portion  of  the  molecule  into 
the  enol  form.  The  rotation  of  the  anilides  increases 


proportionately  to  the  amount  of  alcoholic  potassium 
hydroxide  added  until  an  equimoleeular  proportion 
has  been  added  and  then  remains  constant.  All 


attempts  to  isolate  enantiomorphous  forms  of  these 
compounds  of  terv&leni  nitrogen  were  unsuccessful, 
the  rotation  remaining  unchanged  after  fusion  for 
several  hours,  or  after  reprecipitation  by  acids  from 
their  solutions  in  dilute  alkalis.  J.  W.  Baker. 


Compounds  of  camphor  with  amines.  E. 
Romagnolx  ( Annali  Chirn.  AppL,  1928, 18,  465 — 468 ; 
cf.  Saccardi  and  Romagnoli,  A.,  1927,  1196}— 
Gamphor-2-ammodimetkylphenylimpyrazolone5 

CBL-CMe-CH,  /C0\ 

|  GMeJ  "  CMo  NPJi 

CH2-GH“C:N-C - — NMe 

m.  p.  194°,  prepared  from,  pernitrosocamphor  and 
aminoantipyrine,  is  readily  split  into  the  component 
molecules  by  hydrochloric  acid,  and  forms  with 
liydroferroeyanic  acid  an  additive  compound,  charring 
at  about  160°,  T.  H.  Pope. 

Constituents  of  campherol.  M,  Ism  date  (J. 
Pharm.  Soc.  Japan,  1928,  No.  555,  410—415;  cf. 
A.,  1928,  526). — By  repeated  fractional  crystallisation 
from  light  petroleum,  rf-eampherol  is  separated  into 
5-hydroxyeamphor,  m.  p.  217 — 218°,  [ajg  +41*3® 
(acetyl  derivative,  b.  p.  159 — 160°/27  mm.,  [ajfj 
+24*8°;  semicarbazone,  m.  p.  233 — 235°),  and 
3-hydroxycamphor,  m.  p.  193—195°,  [a]t°  +15*2° 
(semicarbazone,  m.  p.  183 — 184°).  K.  IsimruRA. 

Synthesis  of  tetrahydrofurylpropylamine.  R, 
Takamoto  and  T,  Herorashi  (J.  Pharm.  Soc.  Japan, 
1928,  No.  555,  446 — 450). — p-2-Furylacraldoxime  is 
reduced  with  sodium  amalgam  to  y-2-furylpropyl- 
amine,  b.  p.  172*5 — 173°/754  mm.,  34 — 35°/20  mm. 
(platinum  double  salt,  ra.  p.  179—180° ;  picrate, 
m,  p.  165 — 166° ;  picrolonate,  m.  p.  231 — 232°),  which 
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is  converted  by  hydrogen  and  platinum  into  y-2*tetra- 
hydrofurylpropylamine,  b.  p.  186 — 187°/754  mm., 
46 — 47°/20  mm,  (platinum  double  salt,  m.  p.  171 — 
172°;  picrate,  m.  p.  136—137°;  picrolonate,  m.  p. 
176 — 177°),  K,  Ishimura, 

aa-  and  aa'-DIsubstituted-oca' -dihydro*- j3p'- 
benzofurans.  F.  Seidel  (Ber.,  1928,  61,  [7JJ, 
2267—2276). — 2  :  2 -Diphenyl -1  :  2  -  diphenyl  - 1  :  2-di- 
hydroisobenzfuran,  described  by  Guyot  and  Catel  (A., 
1905,  i,  226,  540 ;  1906,  i,  761 ;  1907,  i,  76),  and  o-benz- 
oyldiphenylmethane  are  completely  independent  com¬ 
pounds  which  cannot  be  transformed  into  one  another. 
Plithalide  is  converted  by  magnesium  phenyl  bromide 
in  ether  into  o-hydroxymethyltriphenylcarbinol,  m.  p. 
159°,  transformed  by  boiling  hydrochloric  and  acetic 
acids  into  2  :  2-diphenyl- 1  :  2 - d i by d roisobenz f ur an, 
m.  p.  95°,  which  docs  not  react  with  phenyl-  or 
benzoyl-hydrazine  or  p-nitroanihne  and  is  not  reduced 
by  zinc  and  acetic  acid,  hydrlodic  acid,  tin  and 
hydrochloric  acid,  sodium  amalgam,  or  sodium.  It  is 
oxidised  by  potassium  dichromate  in  acetic  acid  to 
diphenylphth alide,  m.  p.  115 — 116°.  Boiling,  dilute 
nitric  acid  transforms  it  into  the  ether, 

(CA^^O^O,  m.  p.  259—260°,  oxidised  by 

potassium  dichromate  and  acetic  acid  to  diphenyl* 
phthalide  and  converted  by  hydrochloric  acid  and 
ethyl  alcohol  at  135°  into  1-ethoxy -2  :  2-diphenyl- 
1  :  2-dihydroisobenzfuran,  m.  p.  97°.  Addition  of  a 
solution  of  phenylphthalide  in  benzene  to  ethereal 
magnesium  phenyl  bromide  affords  1 -hydroxy- 
1  :  2-diphenyM  :  2-dihydroisobenzfuran,  reduced  by 
sodium  amalgam  and  methyl  alcohol  to  1  :  2-diphenyl- 
1  :  2-dihydrot>obenzfuran,  m,  p.  93— 1 95°,  which  does 
not  react  with  hydrazine  or  2  :  4 - dinitr opheny  1  - 
hydrazine  and  is  oxidised  by  nitric  acid  to  o-dibenzoyl- 
benzene,  m.  p.  148°.  o - Benzoyldiphenylmethane ,  b.  p, 
220— 225715— 17  mm,,  m.  p.  47—50°  ( phenyl - 
hydrazone ,  m.  p.  139°),  prepared  from  o-cyanodiphenyl- 
methane  and  magnesium  phenyl  bromide,  ie  oxidised 
by  nitric  acid  to  o-dibenzoylbenzene.  o-Aminobenzyl 
chloride  hydrochloride  is  converted  by  benzene  in  the 
presence  of  aluminium  chloride  into  o-aminodiphenyl- 
methane  hydrochloride,  m.  p.  180°,  from  which 
o-i ododiphenylmeihane,  b.  p.  175 — 180°/14 — 17  mm., 
is  derived.  H.  When. 

7-Hydroxy-6-methoxycournarm  and  its  glucos- 
ide.  E.  Glaser  [with  M.  Schneck]  (Arch.  Pharm., 
1928,  266,  573 — 582). — Partial  methylation  of 

aesculetin  (7  :  6-dihydroxycoumarin)  with  methyl 
iodide  affords  a-methylaesculetin,  m,  p.  184°  (Tiemann 
and  Will,  A.,  1883,  i,  199),  which  is  shown  to  be 
6-hydroxy~7-methoxycoumarin.  Methyl  sulphate  and 
potassium  hydroxide  in  methyl-alcoholic  solution, 
however,  furnish  7-hydroxy- 6-methoxyeouniarin, 
yellow,  iel  p,  199°,  in  75%  yield,  identical  with 
[i-methylsesculetin,  scapoletin,  gelsemic  acid,  and 
ehrysotropie  acid,  for  which  the  following  colour 
reactions  are  described :  ferric  chloride,  green ; 
potassium  permanganate,  dark  green,  turning  indigo - 
blue  with  dilute  sulphuric  acid ;  boiling  concentrated 
hydrogen  sulphite  solution  followed  by  ferric  chloride, 
blue,  changing  to  red  on  addition  of  ammonia  solution. 


Its  solutions  in  alkali  or  alcohol  fluoresce  more  strongly 
than  those  of  sesculetin.  Condensation  of  aceto- 
bromoglucose  with  g-methylaeseuletm  (7-liydroxy-6- 
methoxyeoumarin)  in  presence  of  alkali  gives 

6- meihoxy-l -cotmmrinyl  tetm-acetylylucoside,  m.  p. 

104 — 105°,  [a]!?  —39°  in  methyl  alcohol.  This  is  a 
p-glucoside  according  to  the  emulsin  test,  and  is 
hydrolysed  by  absolute  methyl-alcoholic  ammonia  to 
S-meihoxy-l -coumarinyl  fi-glucoside,  m.  p.  127 — 128°, 
He  -37-5°  in  water.  The  parent  glueoside  and, 
incidental!}",  also  methyla&culin  give  a  clear  green 
coloration  with  ferric  chloride,  whilst  the  tetra¬ 
acetate  remains  colourless  in  the  cold  but  becomes  red 
on  boiling.  Colour  reactions  with  potassium  per¬ 
manganate  and  nitric  acid  are  similar  in  both  cases. 
The  fluorescence  of  these  substances  in  acid  solution 
has  been  studied  :  mcthvlsesculct  in >  msc  ulctin  > 
methylaesculin.  S.  Coffey. 

New  synthesis  of  coumarin  derivatives.  R. 
Weiss  and  E.  Merksammer  (Monatsh.,  1928,  50, 
115 — 122). — The  reaction  previously  described  (Weiss 
and  Woidich,  A.,  1927,  250),  in  which  resacetophenone 
is  condensed  with  ethyl  ethoxyacetoacetate  by  heating 
with  alcoholic  sodium  ethoxide,  has  been  further 
investigated,  and  the  product  is  now  found  to  be 

1 - hydroxy  :  6-diacctylcoumarm.  The  reaction  affords 
a  now  general  synthesis  of  coumarin  derivatives. 
Proof  of  this  interpretation  is  given  by  the  reaction  of 
resorcinol  with  ethyl  ethoxyacetoacetate  to  yield 

7 - hydroxy -Z-acetylc&umarin,  m.  p.  236°,  identical  with 
the  product  obtained  by  Knoevenagers  method  by 
the  condensation  of  resoreylaldehyde  with  ethyl 
acetoacetate.  It  yields  a  p-bromobenzoyl  derivative, 
m.  p.  212 — 214°,  and  reacts  with  hydrazine  hydrate 
to  give  resorcylaldazine  (-f- H20),  m.  p.  above  300° 
(ef.  Knopfer,  A.,  1909,  i,  188). 

7-Hydroxy-3  :  6-diacetylcoumarin  is  accompanied 
by  a  substance,  CX6H1406,  in,  p.  192 — 197°,  in  small 
amount.  The  substance  previously  described  as 

2- resoreyl- 5 -benzoyl- 1 : 4-pyrone  is  actually  7 -hydroxy- 

3- benzoyl-Q-acetylcoumarm.  The  following  com¬ 

pounds,  prepared  by  the  same  method,  are  described  : 
1  -hydroxy -Z  :  §*diacetyl-5~methylcoumarin,  m.  p.  211— 
212°  (from  orcaeetophenone) ;  7 -hydroxy -§-benzoyl~Z- 
acetylcoumarin,  m,  p,  215—217°  (from  2  :  4-dihydroxy - 
benzophenone) ;  7  :  S-dihydroxy-Z-acetylcoumarm,  m,  p. 
254 — 255°  (from  pyrogallol).  Methyl  methoxy- 
acetoacetate,  also  used  in  these  reactions,  was  obtained 
crystalline,  m.  p.  56 — 58°.  R,  K.  Callow. 

Production  of  thiophen  hy  the  interaction  of 
acetylene  and  carbon  disulphide.  H,  V.  A. 
Briscoe,  J.  B.  Peel,  and  P.  L.  Robinson  (J.C.S., 
1928,  2857 — 2858) —Thiophen  obtained  from  acetyl¬ 
ene  and  sulphur  (cf.  Peel  and  Robinson,  A.,  1928, 
1112)  is  produced  probably  by  a  direct  reaction  of 
acetylene  with  sulphur,  and  not  by  a  secondary 
reaction  between  acetylene  and  carbon  disulphide. 
Thiophen  is  produced  in  quantity  by  the  latter  reaction 
only  when  temperatures  considerably  higher  than 
those  required  with  sulphur  are  used.  Acetylene 
saturated  with  carbon  disulphide  vapour  was  passed 
through  a  tube  packed  with  broken  porous  pot  and 
heated  electrically.  At  350°  a  trace  of  thiophen 
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appeared  ;  at  700°  maximum  formation  occurred,  the 
condensate  containing  10%  by  volume  of  thiophen 
and  10%  of  hydrocarbons.  R.  J.  W.  Le  Fevre. 

Primary  tar  oils  [thiophens],  R,  Wbissgerrer. 
—See  B.s  1928,  917. 

Alkylation  and  acylation  of  thiophen  in  pre¬ 
sence  of  tin  tetrachloride,  6,  Stadkikov  and  I. 
Goldfarb  (Ber.,  1928,  Si,  [B],  2341 — 2342;  ci  A., 
1928, 427). — The  yields  of  acylated  thiophens  obtained 
by  the  action  of  acid  chlorides  on  thiophen  in  presence 
of  tin  tetrachloride  depend  considerably  on  the 
solvent  employed.  The  yield  of  aeetylthiophen 
increases  from  50 — 58%  to  96%  when  petroleum,  b.  p. 
120— 140°,  is  replaced  by  benzene.  Benzoylthiophen 
m.  p.  o5°,  is  prepared  in  92%  yield  in  presence  of 
benzene.  Benzhydryl  ethyl  ether,  thiophen,  and 
stannic  chloride  in  carbon  disulphide  afford,  diphenyl - 
thienjl methane,  m.  p.  65°,  and  dibenzhydrylthiophen , 
m.  p.  85  S5‘5°  (oxidised  by  chromic  acid  to  benzo- 
phenonc).  H.  Wren. 

Thiophenols.  Formation  of  rings  containing: 
sulphur,  d  Finzi  (Atti  II  Cong.  Naz.  Chim.  Pura 
Appl.,  1926,  1312—1314;  Chem.  Zenfcr.,  1928,  i, 
2178). — The  formation  of  thioresoreinol-o-benzoic 
acid,  dithioxanthone,  dithioxanthliydrol,  thio- 
resorcmoldipropionic  acid,  dithiochromanone,  ketodi- 
hydrothiazinethiopropionic  acid,  thioresoremol-3- 
phenylpi opionic  acid,  and  dithioflavanone  is  described. 

A.  A.  Eldridge, 

Derivatives  of  isatin.  A  new  example  of 
isomerism.  N.  J.  Putochin  (J.  Russ.  Phys 
Chem,  Soe.,  1928,  60,  1179— 1190).— The  condens- 
afcion  of  sodio-isatin  with  ethyl  chloroacetate  and 
chloromalonate  and  with  ethylene  di bromide  was 
investigated.  Sodio-isatin  and  ethyl  chloroacetate 
gave  a  good  yield  of  ethyl  isatin-ls -acetate,  m,  p.  114° 
which  could  be  hydrolysed  only  with  extreme  difficulty 
by  aqueous  hydrogen  iodide,  with  partial  reduction, 
m  to  give  a  compound,  in.  p. 
219— 220 of  the  annexed 
formula. 

With  ethyl  chloromalonate, 
BjCHyCOfrH  sodio  -  isatin  yielded  diethyl 
isatin- x\ -malonaie,  m.  p.  82°.  Interaction  of  sodio- 
isatin  with  ethylene  dibromide  was  very  slow  the 
final  products  being  isatin  18-ethyl  bromide,  m.  p. 
130°,  and  ethylenedi-isatm,  in.  p.  190°.  Further 
condensation  of  isatin  A7 -ethyl  bromide  with  ethyl 
sodiomalonate  yielded  a  mixture  of  unidentified 
products  together  with  n-propylaniline.  When 
ethylenedi-isatin  was  distilled  with  lime,  an  oil 
containing  aniline  and  quinoline  was  obtained.  The 
quinoline  was  separated  from  aniline  by  means  of  silver 
nitrate,  which  formed  with  it  a  compound,  m.  p.  128°, 
from  which  the  silver  can  be  removed  by  ammonium 
sulphate.  M.  Zvegintzov. 

Synthesis  of  carboline  derivatives.  G,  Tatsui 
(J.  Pharm.  Soc*  Japan,  1928,  No.  555,  453 — 459)  — 
p- (3-Indolyl)ethylamine  reacts  with  paraldehyde 
yielding  tetrahydroharman ,  m,  p.  179 — 180°  [hydro- 
cnloride,  m.  p.  265°  (decomp.) ;  benzoyl  derivative,  m.  p. 
168 — 169  j,  which  with  ethyl  sodiomalonate  at  110 — 


120°  gives  tetrahydroharmanmalonate ,  m.  p.  134 
135°,  thus  ; 


Tetrahydroharmanmalonic  acid  loses  carbon  dioxide 
at  155°,  giving  amtyUetrahydroharman . 

K.  ISHIMURA. 

Acridone  derivatives.  R.  Weiss  (Monatsh., 
1928,  50,  109  114). — An  account  is  given  of  unsuc¬ 
cessful  attempts  to  synthesise  a  heterocyclic  analogue 
of  trimethylenetriphenylmethane  triketone  (Weiss  and 
Korezyn,  A.,  1925,  i,  560)  derived  from  triphenylamine. 

[With  L.  Katz.] — Z-Nitro-4c-melhylbenzophenone, 
m.  p.  130 — 132°,  wras  prepared  from  2 -nitro-p-toluoyl 
chloride  and  benzene  by  the  Friedel-Crafts  reaction. 
The  3-ammo-derivative,  m.  p.  108 — 110°,  obtained  by 
reduction  with  stannous  chloride,  yielded  with 
o-ehlorobenzoie  acid  by  the  Ullmann  reaction  N-(5'- 
benzoyl-o-tolyl)anihranilic  mid  (+0-5H2O),  m.  p.  190— 
192°  {methyl  ester,  m.  p.  95—100°).  Condensation  of 
o-chlorobenzoic  acid  with  2-amino-p-toluic  acid  hydro¬ 
chloride  yielded  2-methyidiphenylamine-§ :  2*-dicarb- 
oxylic  mid  [N -{5-carboxy-o4olyl)anthranilic  acid],  m.  p. 
257  (decomp.).  Attempts  to  prepare  acridone 
derivatives  from  either  of  these  anthranilic  acids  w  ere 
unsuccessful. 

[With  W.  Handl  and  J.  L.  Melzer.]— Condens¬ 
ation  of  o-iodotoiuene  with  N-o- tolylanthranilic  acid 
yielded  NN  -  di  -  o-tolylanthranilic  mid,  m.  p.  206—209°. 
When  heated  with  concentrated  sulphuric  acid  it 
yielded  ~N-o4olyl-4-methylacridone,  m.  p.  197—199°. 
Similarly,  18-phenyl-18 -o-tolylanthranilic  acid ,  m.  p. 
166—168°,  yielded  a  mixture,  m.  p.  180—195°,  of 
N-o-tolyl-  and  IS-phenylA-meihyl-acridones.  Attempts 
to  oxidise  the  methyl  groups  of  the  anthranilic  acids  or 
to  bring  about  further  ring-closure  in  the  aeridones 
were  unsuccessful.  R.  K.  Callow. 

Pyridine  and  quinoline  derivatives.  III. 
New  synthesis  of  2-aminonieotinie  acid  and  its 
behaviour  with  nitric  acid.  C.  Rath  and  G 
Prange  (Annalen,  1928,  467,  1 — 10).— 2  :  5-Diamino- 
pyridine  (obtained  by  electrolytic  reduction  of 
o-nitro-2-aminopyridine)  is  converted  (yield  50%) 
by  the  Sandmeyer  reaction  into  o-cyano-2-amino- 
pyridine,  b.  p.  240 — 250°/15  mm.,  m.  p.  163—164°, 
w  is  hydrolysed  to  2-aminopyridine-5-carboxylic 
acid  +2H20  (I),  decomp.  312°  [nitrate,  in.  p.  242° 
(decomp.)].  This  is  converted  by  the  action  of  a 
mixture  of  sulphuric  and  nitric  {d  1*35)  acids  not,  as 
Marckw’ald  (A.,  1894,  i,  381)  states,  into  the  nitrate, 
but  mto  2-nit roami nopyr idine-5 - carbox yl ic  acid  (II) 
decomp,  explosively  233°  (sodium  salt),  which  is 
reduced  by  tin  and  hydrochloric  acid  to  I,  and,  also 
contrary  to  Marckwald  (loc,  ciL ),  is  converted  by  10% 
sodium  hydroxide  into  the  disodium  salt  of  3-nitro- 
2-nydroxypyridine-5-carbo$ylic  acid ,  m.  p.  277° 


ORGANIC  CHEMISTRY. 


75 


(decomp.) ;  the  free  acid  is  converted  by  the  action  of 
iodine,  potassium  hydroxide,  and  sodium  hydrogen 
carbonate  at  150 — 160°  into  5-iodo«3-nitro-2-hydroxy- 
pvridine  If  I  is  nitrated  under  Tsehitsehibabm  s 
conditions  (cf.  A.,  1915,  i,  591)  and  the  whole  reaction 
mixture  subsequently  heated  to  100°,  the  main 
product  is  2-hydroxypyridine-5-earboxylie  acid,  con¬ 
verted  by  iodine  and  sodium  hydrogen  carbonate  into 
3  :  5-di-iodo-5-hydroxypyridine.  J.  W,  Baker. 

Dyes  derived  from  qpiinoline-2-aldehyde , 
A,  N.  Dey  and  S.  Butt  (J.  Indian  Chem.  Soe.,  1928, 
5,  535 — 537). — Condensation  of  quinolme-2-aldehyde 
with  dimethylaniline  in  presence  of  zinc  chloride,  and 
subsequent  oxidation  of  the  product  formed  witli 
manganese  or  lead  dioxide,  affords  pp  - ietramethyl - 
diaminodi^ihenyl-fi-quinolinylcarbinol,  ra.  p.  196  198  . 

The  corresponding  tetraethyldiamino-,  in.  p.  144—145°, 
d i benz yldimethyldiamino- ,  m.  p.  172  174  ,  and 

dibe?izyldieJ}iyldiamino -derivatives,  m.  p.  2o2 — 2o4 
are  obtained  from  diethyl-,  bemylmethyl-,  and 
benzylethyl-aniline,  respectively.  If  2-methylquinol- 
ine  tribromide  is  used  instead  of  the  aldehyde  the 
carbinols  can  be  obtained  directly.  The  dyes 
described  are  green  or  blue -green  and  are  devoid  of 
photosensitizing  properties.  H.  Burton. 

Derivatives  of  diketopiperazine.  Synthesis  of 
©-  and  m-tyrosine.  H,  Ueda  (J.  Bioehem.  Japan, 
1928,  8,  397 — 407). — 3  :  6-Di-(o-aeetoxybenzylidene)- 
2  :  5-diketopiperazine,  obtained  by  condensation  of 
glycine  anhydride  with  salicylaldehyde,  was  diacetyl- 
ated  and  reduced  to  o -tyrosine  anhydride.  Condens¬ 
ation  of  glycine  anhydride  with  o-methoxybenz- 
aldehyde  afforded  3  :  6-di.-(o-methoxybenzylidene)- 
2 : 5-diketopiperazine,  or  with  m-hydroxybenzalde- 
hyde,  the  corresponding  ^-compound.  The  latter, 
on  deacetylation  and  reduction,  gave  m- tyrosine 
anhydride.  Reduction  before  hydrolysis  produced 
the  amino-acids.  Chemical  Abstracts. 

Pyrazole  derivatives  of  the  type  of  diketo- 
piperazine.  K.  von  Auwers  and  E.  Cauer  (Ber., 
1928,  61,  [B],  2402 — 24 1 1 ) . — Pyrazolecarboxylie  acids 
generally  lose  carbon  dioxide  when  heated  abo\  e  their 
m,  p.  and  pass  into  the  corresponding  pyrazoles,  but 
in  certain  cases  amorphous  products  of  high  m.  p.  are 
formed  in  greater  or  smaller  amount.  These  sub¬ 
stances  are  also  produced  by  attempts  to  acylate 
certain  pyrazolecarboxylie  acids.  They  are  doubtless 
diketopiperazine  derivatives  of  the  type 

tS  r9  1  1 1  '  ^  Introduction  of  an  acyl 

^n-k-co-u:ch- 

group  into  an  aliphatic  a-amino-aeid  scarcely  affects 
the  behaviour  of  the  compound  when  heated.  If  an 
acid  residue  is  attached  to  one  of  the  nitrogen  atoms 
of  a  pyrazolecarboxylie  acid,  the  tendency  to  lose 
carbon  dioxide  when  heated  may  be  greatly  or  com¬ 
pletely  repressed.  The  approximate  yields  of  diketo¬ 
piperazine  and  aeylpyrazole  obtained  when  the  various 
acids  are  heated  are  given  in  parentheses  :  A  -cai  b- 
ethoxy-4-methylpyrazole-3-earboxylie  acid  (-0  /o, 
80%) ;  j^-o-nitrobenzoyl  -  4  -  methylpyrazole  -  3  -  carb¬ 
oxylic  acid  (60%,  40%) ;  AT-o-nitrobenzoyl-5-methyl- 
pyrazole-3-earboxylic  acid  (90%,  10%);  A-acetyl-a- 
methylpyrazole-3  -carboxylic  acid  (100%,  0 


2^-acetyl-4-bromo-5-methylpyrazole-3-earboxylie  acid 
(100%  0%);  Ar-earbethoxy-4  ;  5-dimethylpyrazole-3- 
carboxylic  acid  (50%,  50%) ;  N -acetyl-4-phenyl- 
pyrazole-3-carboxylic  acid  (100%,  0%).  The  pro¬ 
duction  of  diketopiperazines  by  the  acylation  of 
pyrazolecarboxylie  acid  does  not  depend  greatly  on 
the  mode  of  operation  (heating  with  acyl  chloride  or 
treatment  in  pyridine),  but  the  influence  of  the 
structure  of  the  pyrazole  and  nature  of  the  acyl 
chloride  is  very  marked.  The  yields  of  diketopiper¬ 
azine  and  acyl  derivative  obtained  by  the  two  pro¬ 
cesses  are  given  below  :  pyrazole-3-carboxylic  acid 
and  o-nitrobenzoyl  chloride  (little,  much,  50%,  50%); 
4-methylpyrazole-3-earboxylie  acid  with  ethyl  chloro- 
formate  (0%,  100%),  acetyl  chloride  (0%,  100%, 
0%,  100%)  or  o-nitrobenzoyl  chloride  (0%,  100  y0, 
5%  95%);  5-methylpyrazole- 3 -carboxylic  acid  with 
acetyl  chloride  (5%,  95%,  10%,  90%),  or  o-nitro- 
benzoyl  chloride  (95%,  5%,  100%,  0^,),  4  .  o-di- 
raethylpyrazole-3-earboxylie  acid  with  ethyl  eh  loro- 
formate  ( — ,  80%),  with  acetyl  chloride  (10%,  90%)  or 
o-nitrobenzoyl  chloride  (100%,  0%,  100%,  0}4), 
4-ehloro-5-methylpyrazole-3-carboxylie  acid  with 
o-nitrobenzoyl  chloride  (100%,  0%) ;  4-bromo-o- 
methylpyrazole-3-earboxylie  acid  with  acetyl  chloride 
(10%,  90%)  or  o-nitrobenzoyl  chloride  (f00%,  0 
100%,  0%);  4-phenylpyrazole-3 -carboxylic  acid  with 
acetyl  chloride  (0%  100%)  or  o-nitrobenzoyl  chloride 
(100%,  0%,  100%,  0%);  4-phenylpyrazole-3-earb- 
oxylie  acid  with  o-nitrobenzoyl  chloride  (100  ft.  oy0, 
100%  0%) ;  tetrahydroindazole-3-earboxylic  acid 

with  o-nitrobenzoyl  chloride  (0%,  100%).  Thionyl 
chloride  is  the  most  suitable  acid  chloride  for  the 
transformation  of  pyrazolecarboxylie  acids  into 
diketopiperazines.  Glycine  and  o  -  nitrobcnzoyl 
chloride  react  vigorously  at  135°  without  giving  a 
piperazine  derivative,  but  the  acid  is  not  affected  by 
thionyl  chloride.  Boiling  acetic  anhydride,  which 
converts  a-amino-aeids  into  diketopiperazines,  mainly 
acetylates  pyrazolecarboxylie  acids.  Whereas  esters 
of  a-amino-aeids  are  usually  converted  more  or  less 
readily  into  diketopiperazines  at  the  ordinary 
temperature,  pyrazolecarboxylie  esters  are  stable 
under  these  conditions  but  lose  carbon  dioxide  when 
heated  without  production  of  anhydrised  compounds. 

The  following  compounds  appear  to  be  new  :  JN-o- 
nitrobenzoylpyrazole -3(5)-carboxyli c  acid,  m.  p.  19o 
196° ;  ethyl  Ik-chloroacetyJS-methylpyrazole-Z-carboxyt - 
ate  m.p.  127*5 — 129*5°;  Z-methyl-5-etkylpymzole,b.p . 
118°/12  mm.  (picrate,  m.  p.  137*5—139°;  an  isomeric 
j morale,  m.  p.  126 — 128°,  is  described);  3(5 )-propyl- 
pyrazole,  m.  p.  117°/13  mm.  {picrate,  m.  p.  150  ) , 

diketopiperazine ,  C12H1202N4.  m.  p.  285—286°,  from 
4  :5-dimethylpvrazole-3-earboxyhe  acid  and  o-mtro- 
benzoyl  chloride;  IZ-acstyM-phenytyyrazole-Z-carb- 
oxylic  add,  m.  p.  162*5 — 164*5°  (decomp.). 

Relative  tenacity  of  alkyl  groups  towards 
nitroeren.  K.  von  Auwers  and  W.  Mauss  (Ber., 
1928  61,  [R],  *241 1—2420 ;  cf.  A.,  1925  i,  1100;  1928 
306).— Thermal  decomposition  of  the  iodides  ot 

AW'-dialfeylbenzirainazoles,  (C6H4<^|^^>CH)X, 

requires  somewhat  protracted  heating  at  an  elevated 
temperature  and  yields  a  considerable  proportion  of 
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resinous  matter,  whilst  the  decomposition  products 
are  mixed  with  unchanged  original  material.  The 
compounds  are  therefore  not  so  suitable  as  the 
indazolium  salts  for  the  comparison  of  the  tenacities 
of  alkyl  groups.  Nevertheless  such  tenacity  is  found 
to  increase  in  the  order  methyl,  ethyl,  propyl,  and  to 
diminish  with  benzyl.  With  simple  iminazoles  (cf. 
Sarasin,  A.,  1923,  i,  710),  von  Braun’s  rule  is  followed 
by  the  methylethyl  and  methylpropyl  but  not  by  the 
ethylbutyl  and  propylbutyl  derivatives.  The  ethyl- 
propyl  compound  behaves  unexpectedly  by  yielding 
ethyliminazole.  Somewhat  similar’  irregularities  are 
observed  with  tetra-alkylammonium  salts,  so  that  it 
appears  that  the  thermal  decomposition  of  quaternary 
salts  can  be  applied  to  the  constitution  of  tenacity 
scries  only  in  very  definite  circumstances. 

The  following  compounds  are  described  :  1  :  3 -du 
ethylbenziminazolium  iodide,  m.  p.  225 — 227°,  and  the 
corresponding  picraie,  m,  p.  254—257°;  l-ethylbcnz- 
tmmazole ,  b.  p.  160 — 162°/12  mm.  ( picraie ,  m.  p. 
219°) ;  l-metJiyl-3-ethylbenziminazolium  iodide,  m.  p. 
192—193°;  1  -benzylbenziminazole,  m.  p.  115 — 115*5° 
{piernte  m.  p.  161—163°);  1  -  methyl-  3 -benzijlbenz- 

imma~olium  iodide ,  m.  p.  158° ;  1  :  Z-dipropylbenzimin - 
azolium  iodide,  m,  p.  202—203° ;  1  -propylbenz iminazoU, 
b.  p.  170 — 172°/14  mm.  ( picraie ,  m.  p.  204 — 206°) ; 
l~eihyl-3-propylbemtminazolium  iodide ,  m.  p.  171*5 — 
172  ,  l-benzyl-3-ethylbenziminazolmm  iodide ,  m.  p* 
173*5 — 174*5°;  l-n»butyliminazole,  b.  p.  114 — 116°/12 
mm.  ( picraie ,  m.  p,  79*5 — 81*5°) ;  l~ethyl-3-bntyl~ 
immazoh  um  iodide ;  1  -  propyl  -3-6  idyl  iminazolium 
iodide, 

Triethylpro pylammom um  iodide,  m.  p.  255 — 256° 
decomposes  at  260 — 270°  into  ethyl  iodide  and  diethyl- 
propylamine.  Ethyl  tripropylamm  oni  um  iodide 
affords  propyl  iodide  and  ethyldipropy lamine ,  Di- 
ethyldipropylammonium  iodide,  m.  p.  238 — 240° 
gives  ethyl  and  propyl  iodides  and  diethylpropyi- 
amino  and  ethyldipropylamine,  H.  Wrex. 

Preparation  of  histidine.  F.  Chemnxtitjs 
(Fharm  Zentr.,  1928,  69,  741 — 742). — Ox  blood 
is  hydrolysed  with  boiling  hydrochloric  acid  (d  1T9) 
and  the  product  distilled  in  a  vacuum  at  50°.  The 
syrupy  residue  is  neutralised  with  OTN-sodium 
hydroxide  and  sodium  carbonate  without  allowing  the 
temperature  to  rise,  filtered,  and  heated  with  0-2N- 
sodium  hydroxide  until  all  the  ammonia  is  expelled 
After  filtering  off  small  quantities  of  leucine  and 
tyrosine  which  separate,  histidine  is  precipitated  as 
its  double  mereuriehloride  by  alternate  addition  of  a 
hot  solution  of  mercuric  chloride  and  a  cold  solution  of 
sodium,  carbonate  so  that  the  reaction  mixture  remains 
alkaline.  The  precipitate,  purified  by  repreeipitation 
with  sodium  carbonate  from  its  solution  in  dilute 
hydrochloric  acid,  is  decomposed  by  hydrogen 
sulphide,  and  the  filtrate  concentrated  to  yield 
histidine  hydrochloride,  which  may  be  purified  by 
crystallisation  from  60%  alcohol  or  by  conversion  into 
the  pierate,  JV  W.  Baker. 

Synthesis  of  methyl  2 : 4-dihydroxv]>pnz 
1  :  i O-naphthyridme-^-carboxylate.  G.  Keller 
and  E.  Strang  (Monatsh.,  1928,  50,  144—148).— 
Quinoline-2  :  3-dicarboxylic  acid  (cf.  A.,  1928,  1024) 
was  converted  into  the  anhydride,  m.  p.  223° 


(cf.  Konopnicki  and  Sucharda,  A.,  1928,  73),  by 
heating  with  acetic  anhydride.  Treatment  of  the 
anhydride  with  ammonia  in  benzene  solution  yielded 
the  amorphous  quinoline-2-carboxyla7nide-3-carbozylic 
acid ,  sintering  at  175°,  m.  p,  189—190°,  which,  by  the 
action  of  sodium  hypobromite,  yielded  %-aminoquinol- 
ine-Z-carboxylic  acid,  m.  p.  290—292°  (decomp.),  from 


methyl  2  :  4-dihydroxybenz- 1  :  IQ-naphthyridine-Z-carb- 
oxylate  (annexed  formula),  m.  p.  240°,  gelatinous  from 
alcohol*  R.  K.  Callow. 


Manufacture  of  derivatives  of  pyrazolanthrone 
and  of  vat  dyes.  I.  G.  Farbe nikd  , — See  B.,  1928, 
922,  923. 

Red  quinoline  dye  of  Besthorn.  H.  Wieland, 
O.  Hettche,  and  T»  Hoshtno  (Ber.,  1928  61  fBl 
2371—2381 ;  cf.  A.,  1904,  i,  527;  1905,  i,  612).— The 
dye  obtained  by  Besthorn  by  heating  quinoline-2- 
carboxylic  acid  with  acetic  anhydride  or  from 
quinoline-2-carboxyl  chloride  and  quinoline  is  readily7 
hydrogenated  in  the  presence  of  Adams’  platinum 
catalyst  to  the  compound  C19H180No,  m.  p,  155°,  which 
is  readily  re-converted  into  the  dye.  It  is  isomerised 
by  boiling  methyl-alcoholic  potassium  hydroxide  to 


or  p-form  the  hydro-compound  is  transformed  by 
20%  hydrochloric  acid  at  150°  into  a  mixture  of 
dihydrocarbostyril,  m.  p.  163 — 164°,  1  :  2  :  3  :  4- 
tetrahydroquinolme,  quinoline,  and  1:2:3: 4-tetra- 
hydroquinoline-2-carboxylic  acid  (isolated  as  the 
hydrochloride  dihydrale,  m.  p.  115 — 125°,  decomp, 
-00°),  and  a  yellow  resin  probably  containing  poly¬ 
merised  dihydroquinoline.  The  non-appearance  of 
tetrahydroearbostyril  is  due,  probably,  to  its 
instability.  The  results  are  interpreted  as  giving 
confirmation  to  the  constitution  I  of  the  hydro- 


The  following  observations  are  recorded  as  results 
of  unsuccessful  attempts  to  synthesise  the  hydro- 
derivative.  Quinoline-2-earboxyl  chloride  con¬ 
denses  with  tetrahydroquinoline  to  2 -quinolyl  1 4dm- 
hydroqumolyl  ketone,  m.  p.  115 — 416°  {hydrochloride, 
m.  p.  160 — 162°),  which  could  not  be  hydrogenated  or 
oxidised  directly  to  Besthorn ’s  dye,  1:2:3:  4 -Telra- 
hydroquinoline-2-carboxylic  acid ,  m.  p.  112 — 113° 
{hydrochloride,  m.  p.  115 — 120°  with  loss  of  water  of 
crystallisation,  m.  p.  [anhyd.]  200°  [decomp.] ;  methyl 
ester,  b.  p.  180°/lo  mm,,  and  its  hydrochloride,  m.  p. 
191° ;  niiroso- derivative,  deeomp.  132°),  is  prepared 
by  hydrogenation  of  quinoline-2-carboxylic  acid  in 
glacial  acetic  acid  in  presence  of  Adams’  platinum 
catalyst.  Hydrogenation  of  the  methyl  ester  with 
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palladium-black  affords  methyl  di- 4  :  4*  4etrahydro- 
quinolyl-2 :  2'-dicarboxylate,  m.  p.  175 — 176%  in 
addition  to  the  simple  ester,  but  this  complication  is 
not  observed  when  the  Adams  catalyst  is  employed. 
The  acid  hydrochloride  is  converted  by  ethyl  chloro- 
formate  in  weakly  alkaline  solution  into  l-carbethoxy- 
1:2:3:  44eirahydroqmnoline-2-carboxylic  acid,  m.  p. 
96 — 97°,  converted  by  hot  thionyl  chloride  into  the 
corresponding  anhydride,  m.  p.  155 — 156°.  1 : 2  : 3  : 4- 

Tetrahydroquinoline-2-earboxylic  acid  hydrochloride 
is  transformed  by  acetic  anhydride  in  pyridine  into 
l-aceiyl-l :  2 : 3  : 4 - telrahydroquinoline-2-ca rboxylic acid, 
m.  p.  175 — 176°,  and  by  benzoyl  chloride  and  sodium 
hydroxide  into  1-benzoyl-l  :  2  :  3  :  4 -tetrdhydivquinol- 
ine-2-carboxylic  acid ,  m.  p.  187 — 188°  (decomp.), 
which  with  thionyl  chloride  yields  a  labile  compound 
containing  sulphur  and  ultimately  decomposing  into 
q ui noline- 2-carboxyl  chloride  and  sulphur. 

EL  Ween, 

Triphenylmethane  compounds  with  linked 
benzene  nuclei.  IV.  Preparation  of  an  imino- 
phenyleneacridine  derivative ;  dependence  of 
colour  on  the  nature  of  the  atoms  completing 
the  ring.  R.  Weiss  and  J.  L.  Katz  (Monatsh., 
1928, 50,  225 — 230) . — N -{Bf -A nilino-o4olyl)an ihranilic 
mid ,  m.  p.  190— 193°,  was  obtained  when  o-chloro- 
benzoie  acid  was  heated  with  3-amino-4 -methyl- 
diphenylamine  in  amyl  alcohol  in  presence  of  potass¬ 
ium  carbonate  and  copper  powder.  When  heated  with 
zinc  chloride  in  acetic  acid,  it  yielded  l-anilino-4- 
methylacridone ,  m.  p.  140—160°  {+AcOH  or  +EtOH), 
which  was  converted  by  heating  with 
NH^Tc  phosphoryl  chloride  or  zinc  chloride 
..  \  into  meihyliminophenyleneacridine  (1), 
1  dark  blue  crystals,  m.  p.  above  355°, 
f  yielding  a  blue  solution  in  hydrochloric 
^  acid.  Coeramidonine  derivatives  (in 
which  NH  is  replaced  by  CO)  are 
reddish-brown  and  fluorescent.  In  the 
course  of  attempts  to  synthesise  com¬ 
pounds  of  this  class  by  other  methods,  B-niiro-2- 
methyldiphenylamine-2f -carboxylic  acid,  m.  p.  220 
221°  {methyl  ester,  m.  p.  152—155°),  ivas  prepared 
by  ah  Ullmann  reaction  from  4-nitro-o-toluidine  and 
o-ehlorobenzoie  acid.  Closure  of  the  ring  could  not 
be  effected,  only  amorphous  products  being  obtained. 
When  reduced  by  stannous  chloride,  carbon  dioxide 
was  lost  simultaneously,  yielding  o-amino-2-methyl- 
diphenylamine,  m.  p,  89—91°.  R.  K.  Callow. 

New  synthesis  of  benztriazole  derivatives, 
S.  N.  Chakbaraety  and  S.  Butt  (J.  Indian  Chem. 
Soc.,  1928,  5,  555 — 559). — o-Nitrobenzeneazophenol 
is  reduced  by  alcoholic  ammonium  sulphide  to 
2  -4'  -hydroxyphenyl- 1  :  2  :  3-benztriazole, 

0€H4<^>N*06H4  OH,  m.  p.  231%  oriented  by  oxid¬ 
ation  with  alkaline  potassium  permanganate,  when 
triazoledicarboxylie  acid  (Eladin,  A.,  1893,  i,  375)  is 
produced.  The  following  2-substituted-l  :  2  :  3-benz« 
tri azoles  have  been  prepared :  4* -methoxy phenyl-,  m.  p. 
138°;  2* :  4' -d ihydroxyphenyl- ,  m.  p.  191°;  4* -hydroxy* 
naphthyl-,  m.  p.  201° ;  2* -hydroxy naphthyl-,  m.  p. 
119°;  41 -hydroxy-3* -carboxyphenyU,  m.  p.  300  ; 

4f -hydroxy -3' -carboxy naphthyl-,  m.  p.  189°;  3* -hydr¬ 


oxy-4*  -earboxy  phenyl  - ,  m.  p.  109° ;  2* :  3' :  4*4ri- 

hydroxy-%* -carbozy phenyl- ,  m.  p.  191°;  4* -hydroxy- 
3 '-aldehydophenyl- ,  m.  p.  132°;  V -aminophenyl- ,  m.  p. 
135%  and  4*  -dimethylaminophenyl-,  m.  p,  187°. 
Reduction  of  4-benzeneazo-ra-nitroaniline  gives 
B-amino-2-phenyhl  :  2  :  3-benztriazole,  m.  p,  182°. 
5  -  Amino  -  2-4'-  sulphophenyl  - ,  5  -amino  -2  -naphthyl-, 
m.  p.  169°,  and  o~ami?io-2-$-naphthijl-l  :  2  ;  3-ben  z- 
triazole,  m.  p.  1 14°,  are  prepared  similarly. 

It  is  suggested  that  the  introduction  of  a  group  into 
one  of  the  benzene  nuclei  in  o-nitroazobenzene 
(reduced  normally  to  the  o-ami no-derivative)  causes 
the  two  rings  to  move  nearer  to  each  other  in  space. 
The  intermediate  reduction  product,  o-hydroxyl- 
aminohydrazobenzene,  can  then  eliminate  water, 
and  subsequently  loses  hydrogen  forming  the  benz- 
triazole.  H.  Burton. 

isoOxazole  0-bases  and  salts.  II.  E.  P. 
Kohler  and  N.  K.  Riohtmyer  (J.  Amer.  Chem.  Soc,, 
1928,  50,  3092 — 3106), — Further  evidence  is  adduced 
for  the  structures  previously  ascribed  (A.,  1928,  652) 
to  the  0-  and  an  hydro -bases  derived  from  fully 
substituted  tdooxazolinium  salts.  The  additive  pro¬ 
duct  from  3:4: S-triphenjdisooxazole  and  ethyl 
sulphate  is  converted  by  ferric  chloride  and  hydro¬ 
chloric  acid  into  3:4:  54riphenijl-2-ethylisooxazol- 
inium  ferrichloride,  m.  p.  165 — 167°.  This  is  not 
attacked  by  ozone,  but  with  permanganate  it  gives 
acetaldehyde,  benzoic  acid,  and  benzil.  It  is  reduced 
by  Grignard  reagents  to  ethyl-  ^-benzoyl-  a  ^-diphenyl  - 
vinylamine ,  m.  p.  118 — 119%  the  constitution  of  which 
is  confirmed  by  its  synthesis  from  the  substance 
CPhBzICPh’NICH*  (I)  {loexit.}  and  magnesium  methyl 
iodide.  The  ferrichloride  affords  with  aqueous 
sodium  hydrogen  carbonate  a  solution  of  the  iso- 
oxazolinium  hydroxide,  which  readily  isomerises  to 
the  i£-base  (II),  o -hydroxy -3  :  4  :  54ripkenyl-2-ethyl- 
iso oxazoline,  m.  p.  120°  (decomp.)  with  rapid  heating. 
This  forms  with  methyl  alcohol  B-methoxy-3  :  4  :  o4n- 
phenyl-2-ethylmooxazoiine  (III),  m.  p.  100°,  with  acids, 
the  corresponding  3:4:  5-triphenyl-2*ethybsooxazo 
ini um  salts,  and  with  sodium  in  dry  ether,  a  yellow 
sodio- derivative.  3:4:  o- Triphenyl-2-eikylisooxazol- 

inium  chloride  and  sodium  cyanide  yield  B-cyano- 
3:4:  o4riphenyl-2-ethyliBooxazoline  (IV),  m.  p.  89  , 
“which,  unlike  the  isooxazolinium  salts,  is  oxidisable 
by  ozone. 

When  II,  III,  and  IV  are  heated  above  their  m.  p. 
they  lose  water,  methyl  alcohol,  and  hydrogen 
cyanide,  respectively,  forming  the  ankydro-base, 
CPhBzICPh^NICHMe,  m.  p.  1 12°.  In  presence  of  traces 
of  bases  this  gives  with  methyl  alcohol  yellow 
oxyethijl-$-benzoyl-%$~diphenylvinijlamine,  m.  p.  1411  , 
with  hydrogen  cyanide,  aL-cyanoethyl-$-benzoyl-a$-di- 
phenylvinylamine,  m.  p.  130°,  which  is  hydrolysed  jy 
concentrated  hydrochloric  acid  to  dibenzoy lphcnyl- 
methane  and  alanine,  and  with  magnesium  methyl 
iodide,  yellow  isopropyl-  ^-benzoyl- ap* diphenylvt  nyl- 
amine,  m.  p.  115%  which  yields  isopropylarame  hydro¬ 
chloride  on  hydrolysis.  The  anhydro-base  is  hydro¬ 
lysed  by  traces  of  acid  in  the  air  to  $-benzoyl-x$-di~ 
phenylmnylamine,  m.  p.  162°,  the  ozonide  of  which  is 
hydrolysed  to  benzil  and  benzamide.  On  one  occasion 
a  ( ?  stereo-)isomeric  amine,  m.  p.  208°,  w'as  obtained 
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from  the  base  I.  Both  isomerldes  are  hydrolysed  by 
acid  to  dib enzoylphenylme thane ,  but  the  former  reacts 
with  2  mols.  and  the  latter  with  1  mol.  of  Grignard 
reagent.  The  former  is  also  formed  from  magnesium 
phenyl  bromide  and  either  3:4: 5- triphenyl  i^o- 
oxazole  or  benzoylphenyiacetonitrile  (cf.  Claisen. 
A.,  1926,  406). 

a-Nitrostilbene  and  p-bromophenylnitromethane  in 
methyl  alcohol  are  converted  by  sodium  methoxide 
into  a  mixture  of  isooxazoles,  which  was  ethylated  and 
treated  with  ferric  chloride.  Pure  3  : 4 -diphenyl- 
5-bromophe?iyl-2-ethylisooxazoliniumferrichioride,  m,  p. 
172 — 174°  (greenish-yellow  and  brown  modifications), 
obtained  by  recrystallisation  of  the  product,  was 
identified  by  decomposition  of  the  corresponding 
chloride  at  170°  to  3  ;  4 -diphenyl-B-bromophenyliBO - 
oxmole ,  m.  p.  172—173°.  This  is  ozonised  to  §-be?izil- 
monoxime  p-bromobenzoate ,  m.  p.  145 — 146°,  which  is 
formed  from  p  -  bromobenzoyl  chloride  and  p-benzil- 
monoxime  in  pyridine.  With  alkali,  the  ferriehloride 
yields  5-hydroxy-Z :  4n-diphenyh5-p-bromophenyl-2-ethyl- 
imoxazoline,  m.  p.  105°  (decomp.),  which  is  ozonised  to 
p -bromobenzil,  m.  p.  89—90°,  and  benzoic  acid.  This 
decomposition  establishes  the  constitutions  ascribed 
to  these  phases,  the  tautomeric  open- chain  formulae, 
such  as  CPhBz!CPh*NEt*OH,  being  rendered  improb¬ 
able  by  the  differences  in  colour  between  the  isomeric 
derivatives  of  the  and  anhydro-bases.  p-p-Brorao- 
benzoyl  -  a  p  -d  iphenylvinylamin  e ,  m.  p.  172°,  and  its 
ethylidene  derivative,  m.  p.  102°,  arc  also  described. 

EL  E.  F.  Nottqn. 

Curtins1  decomposition  of  acid  azides.  H. 
LiNDEMAKH  (Helv.  China.  Acta,  1928,  11,  1027— 
1028).— The  author  objects  to  the  term  **  modified 
Curtins  reaction  ”  (Naegeli  and  Stefanovitsch,  A., 
1928,  881)  for  the  preparation  of  azides  from  acid 
chlorides  and  sodium  azide.  Examples  using  this 
method  are  quoted,  namely,  the  formation  of  2-chloro- 
3  :  5-dinitro-p-toluidine,  m.  p.  173°  (from  the  corre¬ 
sponding  toluoyl  chloride  and  sodium  azide,  with 
subsequent  action  of  hot  50%  acetic  acid),  and  the 
conversion  of  indoxazen-  3  -earboxylazide  into  2-amino - 
indoxazen,  m.  p.  110°.  H.  Burton. 

Amin  o  -  3  -  hydroxy  - 1  :  4-benztsooxazines.  G. 
Newbery  and  M.  A.  Phillips  (J.C.S.,  1928,  3046 — 
3050). — The  synthesis  of  three  remaining  amino - 
3-liydroxy-l  :  4-benzf^ooxazines  is  described.  3-Nitro- 

2- aminophenoi,  obtained  by  nitration  of  OAr-diacetyl- 
o-aminophenol,  gave,  with  chloroacetyl  chloride, 

3 - nitro-2-chloroacetamidophenol ,  m.p.  1 53 — 154°.  This, 
when  treated  with  2Ar-sodiuni  hydroxide,  yielded 
5-niiro~2-  hydroxy- 1  :  ^-benzhooxazine,  m.p.  115 — 116°, 
which  by  reduction  with  iron  and  water  led  to 
5-amino-2-hydroxy~l  :  4,-benzhooxazine,  m.  p.  236° 
(hydrochloride ;  acetyl  derivative,  m.p.  255° ;  derived 
triazole ,  m,  p.  204°). 

Reduction  of  2  : 4-dinitrophenoxyaeetie  acid  (iron 
and  dilute  hydrochloric  acid)  gave  6 -amino- 3  -hydroxy  - 
1  :  4-benzkooxazine,  (I),  m.  p.  300°  (decomp.)  [acetyl 
derivative,  m.  p.  298 — 299°  (bath  at  240°)].  4-Nitro- 
2-aminophenol  gave  4:-nitro~2-chlor<mcetamidophenoli 
m.  p.  245°  (decomp.),  which  led  to  %-nitro-2  hydroxy  - 
I  :  i-benzimoxazine ,  m.  p.  233 — 234°.  4-Acetamido- 
phcnoxj'acetic  acid  when  nitrated  formed  2-nilro- 


4 •acetamidophenoxyacetic  acid ,  m.  p.  205 — 206°,  which 
when  treated  with  tin  and  hydrochloric  acid  gave  I. 
5-N  iiro-2-chloroacetamidophenol,  m.  p.  233°  (decomp.), 
yielded  7 -nitro-2 -hydroxy- 1  :  4-benzmooxazine,  m.  p. 
232°,  and  7 -ammo-3 -hydroxy- 1  :  ^-benzimoxazine,  m.  p. 
220°  [hydrochloride,  m.  p.  275 — 278°  (decomp.) ; 
acetyl  derivative,  m.  p.  250°].  De-arsenication  of 
3  :  5-dinitro-4-hydroxyphenylarsinic  acid  gave  2  :  6- 
dinitrophenol,  from  which  6-nitro-2-aminophenol 
(acetyl  derivative,  monohydrate,  m.  p.  102 — 103°, 
anhydrous,  m.  p.  122°)  was  obtained.  %-Nilro- 
2-chloroaceiamidophen ol  had  m.  p.  126°  and  formed, 
successively,  8-nitro  -  3  -  hydroxy  -1:4-  benzisooxazme, 
ra.  p.  255°,  and  8 - amino-2-hydroxy - 1  :  k-benzmooxazine, 
m.  p.  180°  l hydrochloride ,  m.  p.  272°  (decomp.) ; 
acetyl  derivative,  m.  p.  257°].  R.  J.  W.  Le  Fevre. 

Aminobenzthiazoles.  X.  Mobility  of  the 
1  -ammo-3-methyIbenzthiazole  system,  R.  F. 
Hunter  and  E.  R.  Styles  (J.C.S.,  1928,  3019 — 
3027). — The  mobility  of  1  -amino-3-methylbenzthiazolc 
is  established  by  application  of  the  symmetry  test 
(Ingold  and  Piggott,  ibid.,  1922,  121,  2381)  and  also 
the  substitution  test  (ibid.,  1923, 123,  1470).  1-Acet- 
amido-2-methylbenzthiazole,  (I),  m.  p.  258°  [from  stable 
acetyl-o-tolylthiocarbamide  by  conversion  into  a 
tetrabromide ,  m.  p.  140°  (decomp.),  followed  by 
reduction  with  sulphurous  acid],  and  l-imino~2-acetyl - 

2- methyl-l  :  2 -dihydrobenzthiazole,  m.  p.  170°  [obtained 

by  the  action  of  bromine  on  labile  acetyl-o-tolylthio- 
carbamide  (at  higher  temperatures  the  tetrabromide 
derived  from  stable  acetyl-o-tolylthiocarbamide  is 
formed)  to  a  tribromide ,  m.  p.  173°  (decomp.),  and 
treatment  of  this  with  sulphurous  acid  followed  by 
ammonia],  gave  (tautomeric)  1  -amino-3-methylbenz- 
thiazole  when  hydrolysed.  The  compound  I  with 
bromine  gives  a  hexabromide,  m,  p.  255—258°  (de¬ 
comp.).  Bromine  converts  o-tolylthioearbamide  into 
1  -amino-2-methylbenzthiazole  dibromide  hydrobromide, 
m.  p.  129°  (decomp,  and  efferv.),  which  by  treatment 
with  (1)  ethyl  alcohol  gives  5-bromo- l-amino-2-meihyl- 
benzthiazole  hydrobromide,  m.  p.  280—290°  (with 
charring) ;  (2)  sulphurous  acid,  gives  1-amino- 

3 - me  thy  Ibenzthiazole ;  (3)  air,  gives  l-amino-2-methyh 
benzihiazole  hydrobromide ,  m.  p.  220°.  himmo- 
3 -meihylbenzth iazole  tetrabromide  has  m,  p.  302°. 

Methylation  of  1  -amino-3 -methylbenzthiazole  by 
means  of  methyl  iodide  gives  a  mixture  of  1-methyl- 
amino-3-methylbenzthiazole  and  l-imino-2  :  3 -di¬ 
methyl-1  :  2-dihydrobenzthiazole .  These  are  syn¬ 
thesised  as  follows  :  s-o-iolylmethyMhiocarbamide,  m.  p. 
161°,  gives  with  bromine  either  a  tetrabromide ,  m.  p. 
75°  (decomp.), or  a  Iribromide,  m.  p.  113°,  both  of  which 
give  1  -methylamino-2-m ethylbenztMazole,  m.  p.  130° 
(acetyl  derivative,  ra.  p.  133°),  by  reduction  with 
sulphurous  acid :  the  bromo-compound from  as-o-tolyl- 
methylthiocarbamide  yields,  when  treated  wdth  sul¬ 
phurous  acid,  l-imino-2  :  %-dimethyhl  :  2-dihydrobenz- 
th iazole,  m.  p.  86°  (acetyl  derivative,  m,  p.  147°). 
5-Bromo-l-amino-3-methylbenzthiazole  gives  a  di¬ 
bromide  hydrobromide,  m.  p.  above  250°,  leading  to 
5-bromo- 1  -amino-3-niethylbenzthiazole.  The  followr- 
ing  are  prepared  by  the  usual  methods  :  5-bromo» 
1  -ami no-2-methylbenzihiazole,  m.  p.  212°  (dibromide 
hydrobromide,  m.  p,  above  250°) ;  s-o-iolyl-n-propyl- 
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thiocarbamide,  m.  p,  66° ;  1  -n-propylamino-Z-meihyl- 
benzihiazole  tetrabromide,  m,  p.  71°  (efferv.  at  130°) ; 
1  -n-propylamino-3~methylbenzthiazoh,  m.  p.  62°  [hydro¬ 
bromide,  m.  p.  179°  {decomp.) ;  acetyl  derivative,  m.  p. 
61°),  (l)-bromo-l  - n -propylamino - 3 - melhylbenzihiazole 
hydrobromide,  m.  p.  259°;  n-5-bromo-o4olyl-n-propyh 
thiocarbamide,  m.  p.  79° ;  5  -bromo  - 1  -n-propylam  mo  -  3 - 
melhylbenzihiazole,  m.  p.  82° ;  s-o  4olyl-n-heptyllhiocarb - 
amide,  m,  p.  98°  (hexabromide,  m.  p.  53°) ;  1  -n-heptyl- 
amino- 3 -mcthylbenzthiazole,  ra.  p.  57°  (acetyl  deriv¬ 
ative,  m,  p.  73°);  (%) -bromo- l-n-heptylamiino-B’meihyl - 
benzlhiazole  hydrobromide,  m.  p.  220° ;  &-5-brmno~ 
o4olyl-n-heptyUhiocarbamide,  m.  p.  71°,  and  5-bromo- 
l -ji-heptyla?nino~3 -melhylbenzihiazole,  m.  p.  75°. 

R.  J.  W.  Le  Fevee. 

Benzidine  rearrangement  in  heterocyclic 
series.  II.  P.  K.  Rose  and  B.  K.  Sen  (J. 
Indian  Chem.  Soe.,  1928,  5,  643- — 655). — Phenacyl 
bromide  and  1  -o4olylthiosemicarbazide,  m.  p.  163 — 
164°  (from  o-tolylhydrazine,  potassium  thiocyanate, 
and  alcoholic  hydrogen  chloride),  react  in  alcohol, 
forming  2-o -tolylhydrazhioA-phenyltMazole,  m.p.  175 — 
180°  (decomp.;  acetyl  derivative,  m.  p.  152°),  which 
is  oxidised  by  alcoholic  ferric  chloride  to  2-o4oluene- 
azoA-phenyllhiazole,  m.  p.  110°,  and  converted  by 
boiling  dilute  hydrochloric  acid  by  a  benzidine 
rearrangement  (cf.  A.,  1928,  188)  into  2 -amino- 

1- phenyl- o -p-ammo-m4olylthiazole ,  m.  p.  165°  [hydro¬ 
chloride,  m.  p.  197°;  picrate,  m,  p.  227°  (decomp.) ; 
diacetyl  derivative,  m.  p.  182° ;  chloroplatinate,  not 
melted  at  300°].  2-o-TolylhydrazinoA-p4olylthiazale , 
m.  p.  179°  (decomp.;  acetyl  derivative,  m.  p.  160 — 
161° ;  am- derivative,  m.  p.  1.48°),  gives  similarly 
2~aminoA--p4olyl-5-p-amino-ni’tolyUhiazolci  m.p.  181° 
[hydrochloride,  m,  p.  278°  (decomp.) ;  diacetyl  deriv¬ 
ative,  m,  p.  208°;  picrate,  m.  p.  201°  (decomp.) ; 
chloroplatinate],  2-o-TolylA-melhyllhiazole,  m.  p. 
162°  (decomp.  ;  acetyl  derivative,  m.  p.  96°),  affords 

2- aminO‘5-p~amino-m4olylA~7nethyUhiazole,  m.  p.  144° 
[hydrochloride,  m.  p,  261°  (decomp.) ;  picrate ,  m,  p. 
247°  after  decomp,  at  200° ;  diacetyl  derivative,  m.p. 
266°;  chloroplatinate] .  From  1-m  4olyllhiosemicarb- 
azide,  m,  p.  134 — 135°,  and  the  appropriate  haloge.no- 
ketone  there  were  prepared  2-m -tolylhydrazi noA~ 
phenyl-,  m.  p.  188°  (decomp. ;  acetyl  derivative,  m.  p. 
145°)f  A-pdolyL,  m.  p.  191°  (decomp.;  acetyl  deriv¬ 
ative,  m.  p.  121°),  and  A-methyl4hiazole,  m.  p.  135° 
(decomp. ;  acetyl  derivative,  m.  p.  119°),  which  are 
converted  into  2-amino  A-phenyl-5-p-amino-o4olyl-, 
RR  p.  135°  [hydrochloride,  m.  p,  265 — 270°  (deeomp.) ; 
picrate,  m.  p.  215°  (decomp.) ;  diacetyl  derivative, 

235°),  2-aminoA-p4olyl-5-p-amino-o4olyl-,  m.  p. 
175°  [hydrochloride,  m.  p.  247°  (deeomp.) ;  picrate, 
m-  p.  202°  (deeomp.) ;  diacetyl  derivative,  m.  p.  236°], 
and  2-amino-5-p-a?nino-o-tolylA-meihyl4hiazole,  m.  p. 
157°  [hydrochloride,  m.  p.  263°  (deeomp.) ;  picrate, 
m.  p.  212°  (deeomp.) ;  diacetyl  derivative,  m.  p.  236°], 
respectively. 

p-Tolylthiosemicarbazide,  m.  p.  174°  (lit.  150°),  and 
phenacyl  bromide  afford  2-p4oluidino-2-immoA- 
phenyl-2  :  3 -dihydrothiazole,  m.  p.  193°  (deeomp. ; 
acetyl  derivative,  m.  p.  147°),  hydrolysed  by  hydro¬ 
chloric  acid  to  the  corresponding  2-&eto-derivative, 
m,  p.  210 — 211°.  The  analogous  -2-iminoA-meihyl 
derivative,  m.  p.  168 — 169°  (p  4olylthiocarbimide 


derivative,  m.  p.  143°),  affords  the  corresponding 
2-&do-eompound,  m.  p.  177°.  3 -p - Toluid ino-2- imino- 
4-p4olyl-2  :  3 -dihydrotkiazole  (acetyl  derivative,  m.  p. 
155°;  \>tolylthiocarbimide  derivative,  m.  p.  152°)  has 
m,  p.  184°  (deeomp.).  2-Benzeneazo-4-phenyl-,  m.  p. 
117°,  -4-p-tolyl-,  m.  p.  161°,  and  -4-methyl- thiazole, 
m.  p.  120°,  are  prepared  by  oxidising  the  corresponding 
phenylhydrazino-derivatives  (loc.  cit .)  witli  ferric 
chloride. 

The  rearrangements  now  and  previously  described 
support  the  view  that  a  system  of  conjugated  double 
linkings  must  be  present  in  the  heterocyclic  ring 
(Fargher  and  Pyman,  J.C.S.,  1919,  115,  222)  before 
isomerisations  can  occur.  H.  Burton. 

Microchemical  reactions  of  homatr opine.  M, 
Wagenaar  (Pharm.  Weekblad,  1928,  65,  1213— 
1216). — The  crystal  forms  and  optical  properties  of  the 
precipitates  obtained  by  addition  of  gold  chloride, 
pierolonie  acid,  picric  acid,  iodine,  and  bromine 
solutions  are  described.  The  bromine  test  will  detect 
2  mg.  in  20  c.c.  of  solution,  the  iodine  test  5  mg.  in 
25  c.c.  S.  I.  Levy. 

Determination  of  the  absorbing  capacity  of 
the  ergot  alkaloids  in  the  ultra-violet  and  a 
practical  application.  A.  Harmsma  (Pharm.  Week¬ 
blad,  1928,  65,  1114 — 1134). — The  absorption  spectra 
of  ergo  tin,  ergotoxin,  ergotamine,  and  ergot  aminin  have 
been  mapped  for  wave-lengths  from  360  to  260 
The  maximum  in  each  case  is  at  316  \iii.  Quantitative 
spectrum  determinations  of  the  alkaloid  content  of 
Secale  comutum  agreed  well  with  chemical  determin¬ 
ations  carried  out  by  the  Keller-Frommo  method. 
Similar  determinations  on  extracts  prepared  in 
various  ways  also  showed  good  agreement  with  the 
chemical  determinations.  Physiological  methods  of 
examination  are  discussed,  and  some  results  given. 

S.  I.  Levy. 

Synthesis  of  oxydehydrocorydaline.  J.  B. 
Koepfli  and  W.  H.  Perkin,  jun.  (J.CJ3.,  1928, 
2989 — 3000). — A  literature  review  suggests  that 
corydaline  is  preferably  represented  by  II  rather  than 
bv  I  (Dobbie  and  Lauder,  ibid.,  1902,  81,  148). 


The  synthesis  of  oxydehydrocorydaline  described 
supports  this  conclusion,  (J-  V  eratrylcrotonic  acid,  m.  p. 
138 — 140°  (from  ethyl  hromoacetatc  and  zinc  by 
dehydration  of  ethyl  (bveratryl- (3- hydroxy  butyrate 
giving  ethyl  $-veratrylcrotonaie,  b.  p.  195 — 196°/ 
10  mm.),  was  reduced  by  sodium  amalgam  to  $-vera- 
trylbuiyric  acid,  m.  p.  84—85°  (monohydrate,  in.  p. 
60—61°,  with  loss  of  1EUO  at  100°),  which,  when 
treated  with  sulphuric  acid  yielded  5  :  %-dimethozy* 
%-metkyl-l-hydrindone,  m.  p.  90 — 91°  [oxime,  m.  p. 
128—129°;  ison&roso-derivative ,  m.  p.  225 — 226° 
(deeomp.)],  and  when  brominated  in  acetic  acid  gave 
§-bromo-$-veratrylbutyric  acid,  m.  p.  106 — 107°.  This 
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acid  readily  gave  with  sulphuric  acid  4z-bromo-6  : 1-di- 
methoxy-Z-methybl-hydrindone,  m.  p.  82 — 83°,  the 
isonifroso-derivative,  m.  p.  217°  (decomp.),  of  which 
underwent  the  Beckmann  transformation  with  toluene- 
p-sulphonyl  chloride,  giving  6-bromo-2-carboxy- 
3 : 4-dimethoxy-a-phenylpropionitrile.  This  by  hydro¬ 
lysis  led  to  G-bromo-3  :  4-dimethoxy-a«methylhomo~ 
phthalic  acid  (< anhydride ,  m.  p.  128 — 129°).  De- 
bromination  by  sodium  amalgam  gave  3  :  4-dimeth- 
oxv-oc-methylhomophthalic  acid ;  the  anhydride,  m.  p. 
131 — 133°,  of  this  acid  combined  with  p-veratryl- 
ethvlamine  to  give  Ar-p-veratrylethyl-3  :  4-dimethoxy- 
a-methylhomophthalamic  acid,  the  methyl  ester  of 
which  lost  water  when  treated  with  phosphoryl  chloride ' 
giving  6  :  7  :  3' :  4'  -  tetramethoxy  -  9  -  methyl  -  2'-carbo- 
methoxy-3  :  4:-dihydroprotopapaverine,  m.  p.  136 — 137° 
(with  previous  softening),  which  when  heated  elimin¬ 
ated  methyl  alcohol  giving  oxydehydrocorydaline, 
m.  p.  235—236°  (lit.  228—228*5°). 

An  acid,  m.  p.  90 — 95°,  is  described  as  probably  a 
stereoisomeride  of  p-veratrylcrotonie  acid. 

R.  J.  W.  Le  Fevre. 

Constitution  of  laurotetanine.  E.  Spath  and 
F.  Strauhal  (Ber.,  1928,  61,  [B],  2395—2402 ;  cf. 
Greshoff,  A.,  1891,  334;  Filippo,  A.,  1899,  i,  312; 
Gorter,  A.,  1921,  i,  587). — Methylation  of  laurotetanine 
in  alcohol-ether  yields  an  amorphous  product  which 
mainly  retains  the  secondary  character  of  tho  nitrogen 
atom.  It  is  divided  by  treatment  with  acetic  anhydride 
at  the  ordinary  temperature  into  18 -acetyl - laurotetan - 
ine  0 -methyl  ether,  G22H2505N,  m.  p.  188 — 189°,  and  a 
tertiary  base  identical  with  glaucine.  Gorter’s  iso- 
glaucine  (loc.  cit.)  is  therefore  a  mixture  of  lauro¬ 
tetanine  O-methyl  ether  and  glaucine,  and  lauro¬ 
tetanine  must  possess  the  ring  system  of  the  latter 
substance.  Oxidation  of  laurotetanine  affords  4  :  5-di- 
meth  oxybenzene- 1  :  2  :  3  -tricarboxylic  acid,  which 
passes  at  260°  into  carbon  dioxide  and  ra-hemipinic 

anhydride.  The  annexed 
formula  is  therefore  sug¬ 
gested  for  laurotetanine. 
The  presence  of  the 
phenanthrene  nucleus  is 
established  by  transform¬ 
ation  of  the  alkaloid  into 
benzene  - 1  :  2  :  3  :  4-  tetra  - 
carboxylic  acid ;  for  this 
purpose  glaucine  methiodide  is  transformed  into  the 
corresponding  methochloride,  ’which  is  successively 
reduced  by  sodium  amalgam  and  oxidised  by  nitric 
acid.  Laurotetanine  is  converted  by  treatment  with 
diazoethane  and  oxidation  of  the  ethyl  ether  with 
potassium  permanganate  into  4-methoxy«5-eth oxy¬ 
benzene-  1  : 2-dicarboxylic  acid,  identified  as  the 
anhydride  and  ethylimide.  Attempts  to  convert 
laurotetanine  into  corydaldine  wrere  unsuccessful. 
Glaucine  is  not  appreciably  affected  by  treatment  with 
tin  and  hydrochloric  acid  and  laurotetanine  does  not 
suffer  electrolytic  reduction  at  a  lead  cathode ;  it  may 
therefore  be  assumed  that  the  pyridine  nucleus  is 
tetrahydrogenated.  The  accumulated  data  do  not 
permit  a  decision  as  to  the  positions  of  the 
hydroxyl  and  methoxyl  groups  indicated  in  the 
formula, 

1-Keto  -5:6-  dimethoxy  - 1  :  2  :  3  :  4  -  tetrahydroiso- 


quinoline,  m.  p.  154 — 155°,  is  obtained  by  the  action  of 
phosphoric  oxide  in  toluene  on  carbethoxy-$-2  :  3 -di- 
methoxyphenyleihylamine .  H.  Wren. 

Constitution  of  laurotetanine.  G.  Barger  and 
R.  Silberschmidt  (J.C.S.,  1928,  2919 — 2927), — A 
study  of  the  products  obtained  by.  exhaustive  methyl¬ 
ation  (Hofmann)  has  shown  that,  contrary  to  the 
opinions  of  Gorter  (A.,  1921,  i,  587),  the  j\7-methyl 
methyl  ether  of  laurotetanine  (Gorter’s  ssoglaucine) 
and  glaucine  are  identical ;  therefore  laurotetanine 
has  the  constitution  suggested  for  it  independently  by 
Spath  and  Strauhal  (preceding  abstract).  Hydrated 
laurotetanine  (m.  p.  124 — 134° ;  lit.  125°,  134°)  gave, 
by  methylation  writh  diazomethane  followed  by 
addition  of  methyl  iodide,  dimethyl-laurotetanine  meth¬ 
iodide ,  m.  p.  210°.  Treatment  of  this  with  alcoholic 
potassium  hydroxide  and  subsequent  acidification 
gave  dimethyl-laurotetdninemethine  hy  dr  iodide,  m.  p. 
265°.  The  free  methine  was  an  uncrystallisable  oil, 
but  dimethyldaurotetaninemethine  methiodide  (ob¬ 
tained  from  the  components  in  ethereal  solution)  had 
m.  p.  276°.  The  last  compound,  when  heated  with 
methyl-alcoliolic  potassium  hydroxide,  gave  tri- 
methylamine  (isolated  as  the  chloroplatinate)  and 
2:3:5:  $-tetramethoxy-S-vinylphenanthrene,  m.  p. 
142°,  v'hieh  was  oxidised  by  cold  neutral  permanganate 
to  2:3:5:  §-tetramethoxyphenanthrene-$-carboxylic 
acid,  m.  p.  215°. 

Attempts  are  described  to  decide  between  the  two 
formulae  by  exhaustive  methylation  of  laurotetanine 
ethyl  ether  and  comparison  of  the  products  with  two 
synthetic  ethoxytrimethoxyethylphenanthrenes.  Both 
laurotetanine  and  glaucine  gave  a  vinylphenanthrene 
and  phenanthrenecarboxylic  acid;  attempts  to  de- 
carboxylate  the  acid  were  unsuccessful.  2  :  3  :  5  :  6- 
Tetramethoxy-8-ethylphenanthrene  was  therefore  pre¬ 
pared  by  reduction  of  the  vinyl  compound  with 
hydrogen-palladium  chloride-gum  arabic. 

3  :  4 -Dimethoxy ethylbenzene,  b.  p.  110 — 112°/9  mm. 
(obtained  by  the  reduction  of  3  : 4-dimethoxyvinyl- 
benzene  or  of  acetoveratrone,  the  latter  being  the 
better  method),  gave  by  Gattermann’s  reaction 
3  :  4:-dimethoxy-§-ethylbenzaldehyde,  b.  p.  150 — 159°/ 
9  mm.,  in,  p.  28 — 30°  {semicarbazone,  m.  p.  197— 
199°).  Oxidation  by  alkaline  permanganate  gave 
3  :  ^-dimethoxy -G-ethylbenzoic  acid,  m.  p.  138°.  The 
above  aldehyde  condensed  with  hippuric  acid  under 
the  conditions  of  a  Perkin  reaction  to  give  the 
azlactone  of  3  : 4- dimethoxyS-ethylbenzylidenehippuric 
acid,  m.  p.  155°  (hydrolysis  with  dilute  potassium 
hydroxide  gave  the  free  acid,  m.  p.  212°),  which,  by 
boiling  with  30%  potassium  hydroxide  yielded 
3  :  4c-dimethoxy-6-ethylphenylpyruvic  acid,  m.  p.  181°. 
Oxidation  of  this  by  alkaline  hydrogen  peroxide  led  to 
3  :  4 -dimethoxy -%-ethylphenylacetic  acid,  m.  p.  67°,  the 
potassium  salt  of  which  condensed  with  6-nitro- 
3  :  4-dimethoxybenzaldehyde,  giving  a-3  :  4 -dimelh- 
oxy-6-ethylphenyl  -  p  -  6  -  niiro  -3:4-  dimethoxyphenyl - 
acrylic  acid,  m.  p.  208°  (previous  sintering  at  203°), 
wrhich  by  ammoniacal  ferrous  hydroxide  reduction 
gave  the  corresponding  amine,  m.  p.  192°.  This  was 
treated  vrith  nitrous  acid  and  the  resulting  crude 
2:3:5:  6-tetramethoxy-8-ethylphenanthrene-9-carb- 
oxylic  acid  decarboxylated  to  2:3:5:  6-tetrameth- 
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oxy-8-ethylphenanthrene  identical  with  the  corre¬ 
sponding  compound  obtained  from  laurotetanine. 

6 -Niiro  -  3  -  methoxy  -  4  -  ethoxybenmldehyde  (nitro- 
vanillin  ethyl  ether)  has  m.  p.  159—160°.  Improved 
methods  for  the  methylation  of  vanillin  and  gnaiacol 
are  described.  R.  J.  W.  Le  FivRE. 

Morphine  alkaloids.  VI.  Thebaizone  and 
other  products  of  ozonolysis,  H.  Wieland  and 
L.  F.  Small  jAnnalen,  1928,  467,  17— 52).— a-The- 
baizone  { hydriodide ,  in.  p.  185—187°;  hydrochloride), 
obtained  by  the  ozonolysis  of  thebaine  (Psehorr  and 
Einbeck,  A.,  1907,  i,  958),  has  formula  I  if  the  Schopf- 
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Robinson  formula  for  thebaine  (cf.  A.,  1927,  472)  is 
accepted.  It  is  converted  by  bromine  in  dilute  hydro¬ 
chloric  acid,  and  subsequent  treatment  with  alkali, 
into  bromothebaizone,  m.  p.  147°,  the  bromine  probably 
entering  ring  I,  and  by  30%  hydrogen  peroxide  in 
acetic  acid  into  thebaizonedicarboxylic  acid,  m.  p.  189— 
190°  (decomp.),  the  ester  group  being  hydrolysed. 
Hydrolysis  with  cold  0-33 A- barium  hydroxide  yields 
the  aldehyde  acid,  thebaizonic  acid,  decomp.  235°,  but 
concentrated  hydrochloric  add  at  95—98°  gives 
rise  to  the  hydrochloride ,  m.  p.  210°  (decomp.)  (also 
obtained  by  the  action  of  excess  of  iY- hydrochloric  acid 
on  thebaizonic  acid),  of  hydroxydihydrothebaizonic 
mid  (A),  decomp.  230—240°,  the  free  acid  being 
liberated  by  the  action  of  methyl-alcoholic  sodium 
methoxide,  whilst  thallium  hydroxide  yields  a  different 
substance,  decomp,  231 — 235°,  containing  an  additional 
mol.  of  water  and  yielding  a  different  hydrochloride, 
decomp,  260°.  Catalytic  reduction  of  a-thebaizone 
with  platinum  oxide  in  methyl  alcohol  opens  the 
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oxygen  bridge,  leaving  the  8 :  14  double  linking 
unattacked,  and  yields  the  phenolic  derivative  dihydro- 
thebaizone,  m.  p.  140°  (indefinite)  [methiodide,  m.  p. 
239 — 240°  (decomp.) ;  acetyl  derivative  of  methiodide, 
m;  P-  250°  (decomp.)].  Reduction  of  a-thebaizone 
with  aluminium  amalgam  in  moist  ether  (and,  in  poor 
yield,  with  zinc  and  hydrochloric  acid)  yields  deoxy- 
thebaizone  (B),  m.  p.  147°  (decomp.)  { hydrochloride ), 
which  retains  the  oxygen  bridge  but  has  no  aldehvdic 
properties,  and  is  reduced  catalytically  after  hydro¬ 
lysis  with  ^-hydrochloric  acid,  to  dihydrodeoxy - 
thebaizonic  add  (C),  m.  p.  163—165°  (decomp.), 
isolated  as  its  hydrochloride ,  m.  p.  236 — 237°  (decomp.). 
The  Hofmann  degradation  of  the  methiodides  of  these 
various  _  compounds  has  been  investigated.  The 
methiodide,  m,  p.  163°  (decomp.),  of  A  eliminates  only 


methyl  alcohol,  the  product  again  treated  with  methyl 
iodide  yielding  the  original  methiodide ;  a-thebaizone 
methiodide ,  decomp,  256—255°,  yields  de-'N -methyl- 
thebaizonic  acid  (D),  amorphous  [methiodide,  decomp. 
250—255°;  hydrochloride,  m.  p.  270°  (decomp.)] ;  the 
methiodide,  m.  p.  175—177°,  of  dehydrodeoxylh ebaizone 
similarly  yields  de-'N-methyldihydrodeoxythebaizonic 
acid  (E),  m.  p.  195 — 197°  (decomp.)  {methiodide,  m,  p. 
156 — 158°).  When  C  is  heated  with  methyl  iodide 
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at  100°  it  yields  a  substance,  C37H4508N,I,H20,  m.  p. 
217 — 218°  (decomp.),  which  by  decomposition  with 
thallium  hydroxide  and  further  treatment  with  methyl 
iodide  yields  the  simple  methiodide,  m.  p.  167 — 168° 
(decomp.).  By  short  heating  at  200°  a-thebaizone  is 
converted  into  p- thebaizone ,  m.  p.  161°  (probably 
stereisomeric  about  the  8  : 14  double  linking),  which 
yields  the  same  deoxythebaizone  by  reduction  with 
aluminium  amalgam,  but  by  reactions  similar  to  those 
applied  to  the  a-compound  it  yields  hydroxydihydro- 
fi-thebaizonic  acid,  m.  p.  230°  (decomp.)  (hydrochloride, 
decomp.  260°) ;  ethyl  hydrogen  $-thebaizonedicarb- 
oxylate  decomposes  at  220°  (the  ester  group  is  less 
readily  hydrolysed  than  in  the  a-compound).  Ozono¬ 
lysis  of  dihydrothebaine  in  hydrochloric  acid  yields 
isodihydrothebaizonic  acid  (F),  m.  p.  248 — 249° 
(decomp.)  [ hydrochloride ;  methiodide,  m.  p.  179 — 180° 
(decomp.);  reduced  with  hydrogen  and  platinum 
oxide  in  water  to  the  ielrahydro-acid,  m.  p.  230—235° 
(decomp.)],  and  iso dihydrothebaizone,  m.  p.  103—105° 
[methiodide,  m.  p.  147—148°  (decomp.)].  Ozonolysis 
of  chlorooodide  yields  chlorocodizone  (G),  m.  p.  104° 
[hydrochloride,  m.  p.  212°  (decomp.) ;  oily  methiodide], 
which  is  reduced  by  zinc  and  acetic  acid  to  deoxy- 
codizone,  m.  p.  16F  [hydrochloride,  m.  p.  223—224° 
(decomp.)].  The  action  of  hot  methyl-alcoholic 


potassium  hydroxide  on  chlorocodizone  for  15  min, 
yields  anhydrocodizone  (H),  m.  p.  110°.  Longer 
treatment  (1  hr.)  yields  two  nitrogen-free  substances, 
C15H1204,  m.  p.  S8°  and  159°,  for  which  the  structures 
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CHICUCHO 


XTt-Clij-CHO 
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are  suggested,  the  phenol  yielding  a  methyl  ether,  m.  p. 
105 — 108°.  Alcoholic  potassium  acetate  converts 
chlorocodizone  into  a  substance,  CjgHjBOjjN,  m.  p,  189  . 
These  results  are  in  agreement  with  the  Schopf- 
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Robinson  formula  for  thebaine,  similar  revision  being 
necessary  to  Freund’s  formulae  for  phenyldi hydro- 
thebaine  methyl  ether  and  O-methylthebainone, 
neither  of  which  reacts  with  ozone. 


J.  W.  Baker. 

Strychnine  and  brucine,  VII.  Constitution 
of  the  alkaloids  discussed  in  relation  to  the 
hypothesis  that  dinitrostrychol  is  an  iso  quinoline 
derivative.  R.  C,  Fawcett,  W.  H.  Perkin,  jun., 
and  R.  Robinson  (J.C.S.,  1928,  3082— 3092).— Under 
the  conditions  for  the  formation  of  dinitrostrychol  - 
carboxylic  acid  from  strychnine,  methylstrychnine 
gives  another  substance  (or  substances)  with  the 
alternative  formulae  I,  II,  or  III,  whence  it  becomes 
evident  that  the  b  (more  basic)  nitrogen  of  strychnine 
is  not  situated  in  that  portion  of  the  molecule  which  is 
broken  up  during  oxidation,  but  is  actually  the 
heterocyclic  nitrogen  of  dinitrostryeholcarboxylic 
acid. 
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The  logical  consequences  of  this  view  are  discussed, 
and  a  formula,  IV  (where,  however,  the  possibility  of 
bridged  rings  is  left  open),  which  satisfactorily 
explains  the  known  reactions  of  strychnine  is 
advanced.  R.  J.  W.  Le  Fevre. 


Strychnos  alkaloids.  XL VII.  Behaviour  of 
derivatives  of  Hanssen’s  acidf  C19H29OrN9, 
particularly  when  oxidised  by  bromine  or  mer¬ 
curic  oxide,  H.  Leuchs,  K.  Bender,  and  W. 
Wegener  (Ber.,  1928,  61,  [B],  2349—2358;  cf.  A., 
1887,  505;  1922,  i,  1052;  1925,  i,  1314).— The  free 
acid,  C19H2208N2,  obtained  by  the  action  of  bromine 
and  hydrobromic  acid  on  Hanssen’s  acid,  and  its 
sulphate ,  C19H2208No,H2S04,  are  described.  Treat¬ 
ment  of  its  hydrobromide  with  methyl  alcohol  and 
hydrogen  chloride  gives  the  dimethyl  ester,  C12HO608N2, 
m.  p.  225 — 227°  (decomp.)  [anhydrous  nitrate  j,  and 
the  monomethyl  ester  nitrate .  The  monosilver  salt 
has  been  prepared.  The  acid  yields  a  monoxime  and 
monosemicarbazom ,  C20H25OaNs  (nitrate ;  hydro¬ 
chloride),  The  previous  assumption  of  the  presence 
of  two  ketonic  groups  is  rendered  improbable.  The 
original  change  appears  thus  to  consist  of  the  addition 
of  two  hydroxyl  groups  at  the  C=:C  linking  reducible 
by  sodium  amalgam  and  the  conversion  of  the  (non- 
demonstrable)  >CH«OH  group  of  brucine  and 
cacotheline  into  >CO.  The  acid  C19H2o08N2  is 


oxidised  by  yellow  mercuric  oxide  suspended  in  water 
to  the  acid  G19H220gN2,2H20  [hydrobromide  (+3H20) ; 
hydrochloride].  Reduction  of  the  acid  C19H2208N2  by 
sodium  amalgam  affords  the  compound,  C19H2tl08N2, 
isolated  as  the  nitrate  or  hydrobromide ;  the  latter 
substance  is  oxidised  by  mercuric  oxide  to  the  hydro¬ 
bromide,  C19H2209N2,HBr.  The  free,  reduced  Hans- 
sen  acid,  C19H2406N2,  yields  a  silver  salt  from  which 
the  methylbetaine ,  C20H2GOGN2,McOH,  methobromide, 
C20H27OGN2Br,  and  methiodide,  C20H27OGN2I>  are 
obtained.  The  methobromide  is  transformed  by  silver 
carbonate  and  water  into  the  betaine.  The  dihydr- 
azide,  C19H28041SFc,  m.  p.  265 — 268°  (decomp.),  of  the 
acid  C19H2406N2  has  been  prepared.  The  tri- 
hydrated  and  anhydrous  hydrobromides  of  the  acid  are 
described.  The  acid  is  oxidised  by  bromine  to  the 
compound  Ct9H2G0DN2  (hydrobromide ;  nitrate ).  The 
hydrobromide  of  the  acid  C19H2G09N2  is  oxidised  by 
yellow  mercuric  oxide  to  the  substance  C19H2AN2 
(hydrobromide ;  nitrate ;  hydrochloride),  H.  Wren. 

Ilelleborus  group.  VII.  Constituents  of  the 
roots  of  Ilelleborus  niger  and  I/,  viridis  ;  new 
alkaloids  from  U.  viridis .  0.  Keller  [with  W. 

Schobel]  (Arch.  Pharm.,  1928,  266,  545 — 572;  ef. 
A.,  1927,  799). — Previous  investigators  are  not  agreed 
as  to  the  composition  of  the  two  glueosides  helleborin 
and  helleborein.  The  two  substances,  m.  p.  269°  and 
270°,  respectively,  previously  isolated  by  Keller,  are 
identical  with  helleborin,  to  which  the  formula 
C2gH360G  is  now  ascribed.  The  benzene  extract  from 
the  roots  of  H.  viridis  acidified  with  aluminium 
sulphate  solution  affords  helleborin,  1%  of  fat,  brown 
colouring  matters,  resin,  and  a  pungent  oil  volatile 
in  steam,  but  no  alkaloids.  The  latter,  which  are 
present  to  the  extent  of  0*1— 0*2%,  are  obtained  by 
repeating  the  extraction  after  basifying  the  roots  with 
ammonia,  the  following  substances  being  isolated, 
chiefly  by  means  of  their  different  solubilities  in  ether : 
celliamin,  C21H3502N,  readily  soluble,  m!  p.  127 — 131 0 
after  sintering  at  115°;  sprint  Mamin,  c28h45o4n, 
moderately  soluble,  m.  p.  228 — 229°  (methiodide,  m.  p. 
251 — 252° ;  sparingly  soluble  hydrochloride,  m.  p.  287— 
288°) ;  sprintillin,  C25H4103N,  sparingly  soluble,  m.  p. 
141—142°  after  sintering  at  132°  (hydrochloride,  m.  p. 
278 — 279°).  All  the  above  compounds  are  non- 
glucosidic  tertiary  bases,  containing  no  methoxyl 
groups,  but  sprint illamin  has  one  methyl  group 
attached  to  nitrogen.  A  fourth,  very  feebly  basic 
alkaloid,  C25H430GN,  m.  p.  267 — 268°  after  darkening 
at  210°,  is  described.  In  addition  to  the  above  the 
roots  of  H.  viridis  contain  sucrose.  The  roots  of  H, 
niger  are  free  from  alkaloids.  Celliamin,  sprint  illamin, 
and  sprintillin  have  a  characteristic  action  on  the  heart. 

S.  Coffey. 

Unsymmetrical  arseno-compounds  from 
js-arsmoamlino ethyl  alcohol  and  p-arsinoanilino- 
acetamide.  C.  S.  Palmer  and  E.  B.  Kester  (J. 
Amer.  Chem.  Soc.,  1928,  50,  3109 — 3119 ;  ef.  A., 
1924,  i,  109). — Water-soluble,  unsymmetrical  deriv¬ 
atives  of  4-earbamylmethylaminoarsenobenzene  and 
4-fMiydroxyethylaminoarsenobenzene  have  been  pre¬ 
pared  by  reducing  equimolecular  mixtures  of  one  of  the 
above  arsinic  acids  with  another  suitably  substituted 
arsinic  acid  by  means  of  stannous  chloride  or  hypo- 
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phosphorous  acid  and  potassium  iodide  at  5 — 10°,  It 
is  shown  that  reduction  takes  place  first  to  the  two 
symmetrical  arsenobenzenes,  which  then  rearrange. 
The  following  derivatives  of  4f «  p-  hy  droxyet  hy  lami  no  - 
arsenobenzene  are  described :  4-amino-  ( d ihydrockloride ; 
N  -  methyhnesulphoxylic  acid) ;  4  -  hydroxy*  (hydro¬ 
chloride)  ;  3  -  amino  -  4  -  hydroxy-  {dihydrochloride ; 

N -methylenes  ulphoxylic  acid) ;  4-carboxymethylamino - 
(dihydrochloride)  and  4-carboxymethoxy- ;  also  the 
following  derivatives  of  4'-carbamylmefchylamino- 
arsenobenzene :  4-amino  -  [dihydrochloride ;  di~{]$ -methyl - 
enesulphoxylic  acid)] ;  4-hydroxy-  (hydrochloride) ; 

3-amino-4-hydroxy-  (dihydrochloride ; 
sulphoxylic  acid) ;  and  4-carboxymethoxy- .  Equal 
mols.  of  p-arsinoanilinoacetic  acid  and  p-arsino- 
anilinoaeetamide  are  reduced  by  stannous  chloride  to 
4  -  carboxymelhylamino -4*- carbmnylmethylaminmrseno- 
benzene  dihydrochloride  and  by  hypophosphorous  acid 
at  the  ordinary  temperature  to  4 -carboxymethylamino- 
4*  -  mrbamylmethylaminoleira  -  arsenobenzene  dihydro¬ 
chloride.  Other  arsenobenzenes  prepared  include 

4  -  carboxymethylamino  -  4f  -  hydroxy-,  hydrochloride ; 

3- amino-4-hydroxy-4i -carboxymethoxy- ;  3  :  4'-diammo~ 

4-  hydroxy-,  dihydrochloride;  and  4-amino-4'- 
hydroxy-,  hydrochloride ;  but  the  3-amino-4-hydroxy* 
hydrochloride  could  not  be  obtained  in  a  similar  way 
from  a  mixture  of  phenylarsinic  and  3- amino -4- 
hydroxyphenylarsinic  acids,  only  the  symmetrical 
arseno-derivatives  being  formed. 

H.  E.  F.  Notton. 

Pyridine  and  quinoline  derivatives.  IV. 
Pyridine-3-arsinic  acid,  A.  Binz,  0,  Rath,  and 
J.  Gante  (Annalen,  1928, 467, 11— 16).— The  difficulty 
encountered  in  the  preparation  of  pyridine-3-arsinie 
acid  (A.,  1927,  890)  has  been  overcome  by  using 

5  -  ami  no  pyridi  nes  with  a  negative  substituent  in  the 
2-position,  which  is  readily  eliminated  after  conversion 
into  the  arsinie  acid,  2-Chloropyridine- 5- arsinie 
acid  (loc*  dt.)  is  converted  by  heating  with  hydrazine 
hydrate  in  aqueous  solution  for  3*5  hrs,  into  2-hydr- 
azinopyridine-5-arsinic  acid  (I),  not  melting  below 
240°  (p-niirobenzylidene  derivative,  reduced  to 
p -aminobenzylidene  derivative),  which  by  condens¬ 
ation  with  ethyl  acetoacetate  and  heating  the  product 
in  toluene,  yields  l-{2J_-m/ridu^3-methyl-p-pyrazolone- 

5* -arsinie  acid,  I  ]  \x  NAsO.Hj.*  Oxidation 

(CHjCCK 

of  I  with  hydrogen  peroxide  and  5%  hydrochloric  acid 
yields  {10 — 12%)  pyridine-3-arsinic  acid,  m.  p.  112 — 
113°  (copper  salt),  from  which  are  obtained  3 -pyridyl- 
dichlor  oar  sine,  decomp.  137°,  3 -pyridylarsenious  oxide, 
decomp.  187°,  and  3 -pyridylarsine,  decomp.  102°, 
and,  by  reduction  with  hypophosphorous  acid  before 
isolation,  3  :  3 ' -arsenopyridine.  J.  W,  Baker. 

Heterocyclic  arsenic  compounds,  II,  Deriv¬ 
atives  of  1  : 4-benztsooxazine.  G.  Newbery, 
M.  A,  Phillips,  and  R,  W.  E,  Suckings  (J.C.S.,  1928, 
3051 — 3073). — 3-Hydroxy-l :  4-benz\moxazine-6-arsinic 
acM,  m.  p.  245 — 248°  (decomp.)  (calcium,  barium,  and 
magnesium  salts),  was  prepared  from  2-nitro-3-earb- 
ethoxyaminophenylarsinic  acid.  3  -  Acetamido  -  4  - 
hydroxy  phenylarsinic  acid  with  chloroacetlc  acid  gave 
2 -acetamidophenoxyacetic  acid,  m.  p,  above  280* 


(magnesium  salt) ;  2  -  ac etamidophen oxyacetamide- 

4 - arsinie  acid,  m.  p.  236°  (decomp.)  (magnesium  salt), 
was  prepared  similarly,  and  was  reduced  by  sulphurous 
and  hydrochloric  acids  in  presence  of  potassium 
iodide  to  2  -  n  itrophenoxy acetic  acid  4-dichlor  oar  sine. 
Reduction  of  the  corresponding  arsinie  acid  gave 
impure  3-hydroxy  -1:4-  benzisooxazine  -  4  -  diehloro- 
arsine,  which  dissolved  in  sodium  hydroxide  to  give 
3-hydroxy-l  :  4-benzi$oo%azine  6-arsenoxide .  3-Hydr- 
oxy-1  :  4-  benzisoo  xazine  -  6  -  arsinie  acid  was  reduced 
by  hyposulphite  to  3  :  3' -dihydroxy  ~6  ;  6f-arseno- 1  :  4- 
benzmooxazine. 

Nitration  of  3  -  hydroxy  -1:4-  benzisooxazine  -  6- 
arsinic  acid  gave  about  equal  yields  of  5-nitro-3- 
hydroxy- 1  :  4-benz\moxazine-6-arsinic  acid  (calcium, 
barium,  magnesium,  and  monoammonium  salts)  and 
7 -nitro-3-hydroxy-l  :  4-benzmooxazineS-arsinic  acid. 
Ferrous  hydroxide  reduced  the  former  to  5-amino-3- 
hydrozy-l  :  4- benzimoxazine-6-arsinic  add,  m.  p.  above 
300°  [calcium,  barium ,  magnesium,  and  sodium  salts ; 
acetyl  derivative;  corresponding  triazole,  m.  p.  247* 
(decomp.),  and  its  calcium,  barium,  and  magnesium 
salts],  which  underwent  de-arsenication  when  boiled 
with  hydrochloric  acid  to  5-amino-3-hydroxjr- 1  :  4- 
benztsooxazine  hydrochloride,  whilst  the  latter  was 
reduced  by  ferrous  hydroxide  (or  dextrose  and  alkali) 
to  7 -amino-3-kydroxy-l  :  4-benzimoxazine-6-arsinic 
add,  m.  p.  258 — 260°  (decomp.)  ( barium ,  calcium,  and 
magnesium  salts;  acetyl  derivative,  m,  p,  275°; 
urethane ),  de-arsenication  of  which  gave  7-amino«3« 
hydroxy- 1  :  4-benzisooxazine.  3  :  1  -Dihydroxy -\  :  4- 
benzmooxazineS-arsinic  add,  m.  p.  above  300° 
(barium,  calcium,  and  magnesium  salts),  was  obtained 
from  o- amino-2  :  4-dihydroxyphenyIarsinic  acid  by 
chloroaeetyiation  in  alkaline  solution. 

Tho  following  compounds  are  also  described : 

5- nitro-3-hydroxy- 1:4- benzimoxazine -6- arsinie  add, 

3 -nitro-5-chloroaceta mido- 4 -hydroxypkenylarsinic  acid , 
m.  p.  200°  (decomp.)  (magnesium  salt),  B-nitro-3- 
hydroxy- 1  :  4-benzmooxazine-6-arsinic  acid,  decomp. 
320°  (calcium  and  magnesium  salts),  2 :  6-diacet - 
am idophenoxyacetic  acid  4 -arsinie  acid,  m.  p.  212° 
(decomp.)  (magnesium  salt),  8-amino  ~3 -hydroxy :  4-p- 
benzisooxazine-6-arsinic  acid,  m.  p.  above  300*  (barium 
calcium,  and  magnesium  salts),  8-amino-  3-hydroxy  - 
1:4-  benzimoxazine  -  6  -  hydroxychloroarsine  hydro¬ 
chloride,  8-amino -3-  hydroxy  -1:4-  benzimoxazine 

6- arsenoxide  hydrochloride,  8  :  8* -diamino-3  :  3f-di- 
hydroxy- 6  :  $'-arseno-l  :  4-benzmooxaz ine,  8-acetamido- 
3-kydrozy-l  :  4- benzisooxazine-6 -ars inic  acid,  m,  p, 
275 — 280°  (decomp.)  (barium  and  magnesium  salts), 
8  -acetamido-3-hydroxy- 1:4-  benzimoxazine  -6  -d  ichloro- 
arsine  (corresponding  arsenoxide),  8  :  8* -diacefamido* 
3  :  3f -dihydroxy-6  :  6f-arseno- 1  :  4-benzmooxazine, 
3-hydroxy-l  :  4-benz\moxazine-6-arsinic  acid  8-glycine- 
amide  (corresponding  arsenic  acid),  8-glycylamino- 3- 
hydroxy- 1  :  4 -benzimoxazine-6-arsim ic  acid,  8-chloro- 3- 
hydroxy- 1  :  4-benz\moxazine-6-arsinic  acid,  m.  p.  above 
280°  (magnesium  salt),  3-hydroxy -8-methyl- 1  : 4-benz- 
imoxazine-6-arsinic  acid,  3  :  3f -diacetamido-4  :  4* -di- 
hydroxy  -5:5'-  dimethylarsenobenzene ,  3  -  hydroxy  -  8- 
meihyl- 1  :  4-benzisooxazine-6-arsenic  acid,  3:  3' -di- 
hydroxy-8  :  8* -dimethyl-6  :  6f  -arseno- 1  :  4-benzisooxaz- 
ine,  8-$-hydroxyethylamino  -  3  -  hydroxy  -1:4-  benziso- 
oxazine-6-arsinic  acid,  3-hydroxy -8-carboxy-\  :  4-benz- 
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isooxazine-6-arsinic  acid,  3-nitro-4-hydroxy-5-carboxy- 
phenylarsinic  acid  [monohydrate,  m.  p.  282 — 284° 
(decomp.) ;  magnesium,  barium,  and  calcium  salts], 

3- amino-4-hydroxy-5-carboxyphenylar$inic  acid,  m.  p. 

above  300°  {calcium,  barium,  magnesium,  mono-  and 
di-sodium  salts) ,  3 -acetamido  -  4  -  hydroxy  -  5  -  carboxy- 
phenylarsinic  acid,  m.  p.  250—254°  (decomp.) 
{magnesium  and  calcium  salts),  3-hydroxy- 8 - carboxy- 
1  :  4-benzlsooxazme-Q-arsinic  acid,  m.  p.  300 — 305° 
(decomp.),  3-hydroxy-2-methyl- 1  :  4-benzisooxazine- 6 - 
arsinic  acid,  m.  p.  above  300°  {calcium  and  magnesium 
salts),  3 -hydroxy -2-elhyl-l  :  4-be?izisooxazi?ie-6-arsinic 
acid,  m.  p.  above  280°  {magnesium  salt),  8-acetamido- 3- 
hy dr oxy -2-methyl- 1  :  4-benzmooocazine-Q-arsinic  acid, 
decomp.  265°  {magnesium  salt),  S-acetamido-3-hydroxy- 
2-ethyl- 1  :  4-benzisooxazine- %-arsinic  acid,  3 -w-cMoro- 
carbethoxyamino-4-hydroxyphenylarsinic  acid,  m.  p. 
209°  (decomp.)  {magnesium  salt),  2  :  3-dihydro-l  :  4- 
benzisooxazine-8-ars  inic  acid,  m.  p.  above  300° 
{magnesium  salt),  2  :  3-dihydro-l  :  4.-benzi$ooxazine-6- 
arsenoxide,  6  :  &  -arseno-{2  :  3 -dihydro  - 1  :  4-6en2iso- 
oxazine) ,  3-  m  -  chlorocarbethoxyamino  -  5  -  acetami  do-  4- 

hydroxyphenylarsinic  acid,  m.  p.  189°  (decomp.) 
{magnesium  salt),  3  : 3' -di-{$- hyd  r  oxy  ethyl  amin  o)-5  :  5'- 
diacetamido- 4  ;  4* -dxhydroxyarsenobenzene,  3 -hydroxy  - 
1  :  4-benzhooxazine-S-arsinic acid,  m.  p.  298°  (decomp.) 
{magnesium,  calcium,  barium,  and  sodium  salts), 
%-amino-3-hydroxy-\  :  4-benz\sooxazine-8-arsinic  acid, 
m.  p,  above  300°  ( barium ,  calcium,  and  magnesium 
salts),  §-acetamido-3-hydroxy - 1  \  4 -benzisooxazine -8- 
arsinic  acid,  m.  p.  above  300°  {magnesium  salt),  and 
6  :  6'  -diacetamido  -  3  :  3'  -  dihydroxy  -  8  :  8'-arse?io-l  :  4- 
benzisooxazine.  R.  J.  W.  Le  Fevre. 

Heterocyclic  arsenic  compounds.  III.  De¬ 
rivatives  of  4-amino-3-hydroxyphenylarsinic 
acid.  I.  E.  Balaban  (J.C.S.,  1928,  3066—3073).— 
The  preparation  of  the  following  arsenicals  from 

4-  amino- 3-hydro xyphenylarsinic  acid  (cf.  Brit.  J. 
Venereal  Dis.,  1927,  3,  I)  is  described  :  3-hydroxy - 
1  :  4-benzisooxazine-il -arsinic  acid  {calcium,  magnesium, 
and  barium  salts),  8-niiro -3-hydroxy -\  :  4-benzisooxaz- 
ine-1 -arsinic  acid,  decomp.  280°,  6(  ‘i)-nitro-3-hydroxy- 
1  :  4-benzisooxazine-l -arsinic  acid,  decomp.  280°  {mag- 
nesium ,  calcium,  and  barium  salts),  8-amino-3- 
hydroxy- 1  :  4-benz\moxazine-l -arsinic  acid  {hydrate 
0*75H2O ;  barium,  calcium,  and  magnesium  salts), 
8 -acetamido  -  3  -  hydroxy  -1:4- benzisooxazine  -  7  -  ars  inic 
acid  {magnesium  and  calcium  salts),  2-nitro-4-<*-hydr- 
oxyacetamido-3-hydroxyphenylarsinic  acid,  efferv.  210°, 
2-amino-4-v>-hydroxyacetamido -  3  -  hydroxy  phenylarsinic 
acid  {magnesium,  calcium,  and  barium  salts),  4-ta-hydr- 
oxyacetamido-2-acetamido-3-hydroxyphenylarsinic  acid, 
S  -  acetamido  -  3  -  hydroxy  -1:4-  benzisooxazine  -  5  -  arsinic 
acid  {magnesium  and  calcium  salts),  8-amino-3-hydroxy- 
1  :  4-benzisooxazine ,  m.  p.  180°  {hydrochloride,  chars  at 
270°  and  decomp,  about  300°,  efferv. ;  acetyl  deriv¬ 
ative,  m.  p.  257°),  8-amino -3-hydroxy- 1  :  4-6ettnso- 
oxazine-o-arsinic  acid  {hydrate  0*5H2O ;  magnesium, 
calcium,  and  barium  salts),  benzoxazolone-o-arsin  ic 
acid  {magnesium  salt),  §-nitro-4-amino-3-hydroxy- 
phenylarsinic  acid  {hydrate  1H20 ;  calcium  salt), 
§-nitrobenzoxazolone-o-arsinic  acid  {magnesium  and 
barium  salts),  6-aminobenzozazolone-5-arsinic  acid 
{hydrate  1H2Q  ;  barium,  calcium,  and  magnesium  salts), 


§-aceiamidobenzoxazolone-5- arsinic  acid  {magnesium 
and  calcium  salts),  Q-acetamidobenzoxazolone-3-arsinic 
acid  {magnesium,  calcium,  and  barium  salts). 

R.  J.  W.  Le  FirvRE. 

Organo-selenitun  compounds.  M.  Takamatsu 
(J.  Pharm.  Soc.  Japan,  1928,  No.  555,  450-453).— 
Phenol  gives  with  selenious  acid  selenophenol  (di- 
hydroxydiphenyl  selenide),  Se(C6H4*OH)2  (cf. 
Michaelis  and  Kunekell,  A,,  1898,  i,  136),  and 
similarly  phenoxyacetic  acid  gives  diphenoxyaeetic 
acid  selenoxide  (dianisylselenoxide-oxo'-dicarboxylic 
acid),  Se0(C6H4,0*CH^‘C0oH)2,  decomp.  210°. 

K.  Ishimura. 

Mercuration  of  neutral-red  and  its  sulplionic 
acid.  I.  M.  Levine  (Abstr.  Theses  TJniv.  Chicago 
Sci.  Ser„  1925—1926  (1928),  4,  105— 110).— The 
following  compounds  were  prepared  (the  constitutions 
indicated  being  doubtful)  :  2  :  5-Diaeetoxymercuri- 
neutral-red  acetate ;  2  :  5 -diehloromercuri -neutral-red 
chloride  ;  neutral-red-2 -sulphonic  acid  (mercury  salt) ; 
sodium  5-hydroxymercuri-neutral-red-2-sulphonate. 

Chemical  Abstracts. 

Chromium  triphenyl,  chromium  tetraphenyl, 
and  thallium  diethyl.  F.  Hein  and  E.  Markert 
(Ber.,  1928,  61,  [B],  2255—2267  ;  cf.  A.,  1926,  534).— 
Chromium  triphenyl  is  prepared  as  a  brownish-yellow , 
friable  powder  by  the  electrolysis  of  chromium  tri¬ 
phenyl  iodide  dissolved  in  liquid  ammonia  at  a 
platinum  cathode  or  by  mixing  solutions  of  the  iodide 
and  sodium  in  liquid  ammonia.  The  electrolytic 
product  invariably  contains  ammonia  either  adsorbed 
or  chemically  combined.  The  compound  is  unstable, 
readily  losing  diphenyl.  By  suitable  treatment  with 
alcohol  and  water  it  is  converted  quantitatively  into 
chromium  triphenyl  hydroxide.  The  metal  in 
chromium  triphenyl  cannot  normally  be  ter  valent,  since 
it  passes  readily  into  chromium  triphenyl  hydroxide, 
in  which  it  is  quadrivalent.  It  is  assumed  that  the 
operative  valency  electrons  are  derived  from  groups 
other  than  the  usual  and  that  the  4lt  electron 
(“  potassium  electron  cf.  Hund,  A.,  1925,  ii,  912) 
is  not  involved  and  thus  causes  the  similarity  of 
chromium  triphenyl  to  the  alkali  metals  as  shown  by 
its  ready  conversion  into  a  base.  The  same  hypo¬ 
thesis  is  applicable  to  chromium  tetraphenyl  and  its 
transformation  into  chromium  tetraphenyl  hydroxide. 
Electrolysis  of  chromium  pentaphenyl  hydroxide  in 
liquid  ammonia  affords  chromium  tetraphenyl 
identical  with  the  product  derived  from  the  tetra¬ 
phenyl  iodide.  Solutions  of  chromium  tetraphenyl  in 
pyridine  are  stable  when  shielded  from  light  and 
preserved  in  an  atmosphere  of  nitrogen  and  the 
substance  is  unimolecular  at  concentrations  0*062— 
0-086A7,  according  to  the  results  of  East’s  capillary 
method.  The  similarity  of  chromium  tetraphenyl  to 
the  tetra-alkylammonium  radicals,  indicated  by  the 
ready  transition  into  strong  bases,  is  not  paralleled 
by  any  power  of  yielding  amalgams  or  of  formation  of 
blue  solutions  in  liquid  ammonia.  Measurements  of 
the  decomposition  tension  and  the  cathodic  polaris¬ 
ation  potential  of  chromium  tetraphenyl  hydroxide  in 
methyl  alcohol  do  not  indicate  metallic  properties  of 
the  radical.  Chromium  tetraphenyl  is  deposited  on 
the  mercury  as  a  compact  precipitate  which  shows  no 
tendency  to  penetrate  into  the  metal  and  does  not 
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possess  the  characteristic  metallic  conductivity.  The 
cathodic  potential  curve  shows  no  similarity  to  that 
of  metals.  The  ion,  CrPh4',  does  not  therefore  appear 
to  be  formed  during  the  transformation  of  chromium 
tetraphenyl  into  the  corresponding  hydroxide  and  the 
change  is  expressed  :  CrPh4+HOH — >  CrPh4B>OH 
or  CrPh4+H'  — CrPh4H'.  Hydrogen  is  not 
evolved  but  remains  attached  to  the  basic  molecule. 
Superficially,  the  chromium  tetraphenyl  radical  may 
be  regarded  as  a  basic  anhydride  analogous  to 
ammonia,  but  the  properties  of  the  CrPh4  group  are 
not  markedly  influenced  by  the  addition  of  hydrogen 
and  the  reaction  with  water  is  irreversible. 

Electrolysis  of  thallium  diethyl  hydroxide  or  iodide 
in  liquid  ammonia  or  methyl  alcohol  at  platinum  or 
mercury  cathodes  gives  only  thallium  at  tem¬ 
peratures  down  to  —70°.  H.  Week. 

Aspartic  and  glutamic  acids  in  various  pro¬ 
teins,  D.  B.  Jokes  and  0.  Moeller  (J,  Biol.  Chem., 
1928, 79’ 429 — 441 ) , — Figures  are  given  for  the  content 
of  aspartic  and  glutamic  acids  of  various  proteins, 
the  determinations  being  made  by  direct  isolation  of 
the  amino-acids  by  the  method  of  Foreman  (A,,  1914, 
ii,  826)  except  that  barium  salts  were  utilised  instead 
of  calcium  salts.  The  percentages  of  these  acids 
found  were  in  all  eases  greater  than  those  recorded  in 
the  literature,  the  difference  being  especially  marked 
in  the  ease  of  aspartic  acid.  C.  It,  Habikgtok. 

Alkaline  decomposition  of  cystine.  J.  C. 
Andrews  (J,  Biol.  Chem.,  1928,  80,  191 — 210), — 
The  yield  of  sulphide  obtained  on  keeping  cystine 
in  cold  4N-sodium  hydroxide  is  increased  by  the 
presence  of  lead  and  by  exclusion  of  oxygen ;  the  result 
is  due  to  the  fact  that  accumulation  of  sulphide  in 
solution  leads  to  some  reduction  of  the  cystine  to 
cysteine.  The  speed  of  raeemisation  of  cystine  in 
alkaline  solution  is  greater  than  the  speed  of  decom¬ 
position,  although  here  again  fictitiously  large  results 
are  obtained  for  the  change  in  optical  rotation,  owing 
to  formation  of  cysteine.  The  rate  of  liberation  of 
sulphide  from  cystine  depends  on  the  concentration 
of  alkali.  The  speed  of  deamination  of  cystine  is 
greatly  increased  by  the  presence  of  lead,  an  effect 
which  is  apparently  specific  for  this  metal,  since  it 
is  not  exhibited  by  other  metals  (e.p.,  copper  and  zinc) 
which  form  insoluble  sulphides ;  deamination  proceeds 
at  the  same  rate  whatever  be  the  degree  of  raeemis¬ 
ation  of  the  cystine.  0.  R.  Habikgtok. 

Cystine  content  of  proteins.  Y,  Tertttjchi  and 
L.  Okabe  (J,  Biochem.  Japan,  1928,  8,  459—467). — 
A  modification  of  Okuda’s  method  gave  the  following 
results  :  serum-albumin  1*58,  egg-white,  2*01,  serum- 
globulin  1*64,  fibrin  1*48,  beef  0*66,  chicken  0*64, 
salmon  0*58,  edestin  1*13,  legumin  0*90,  gliadin  2*19, 
zein  0*58,  globin  0*61,  gelatin  0*04,  human  hair 
14*26,  horse  hair  11*07,  wool  9*12,  casein  0*33. 

Chemical  Abstracts. 

[Structure  of  silk  fibroin.]  R,  O.  Herzog  (Rer., 
1928,  61,  [R],  243). — The  author’s  treatment  of  silk 
fibroin  with  resorcinol  at  120°  was  limited  to  30  min., 
not  30  hrs.  as  stated  by  Meyer  and  Mark  (A.,  1928, 
1229).  ‘  H.  Wren. 

Carbon  and  hydrogen  determinations  using 
a  metal  tube.  S.  Avery  (Ind.  Eng.  Chem.,  1928, 


20,  1232 — 1234).— A  copper  tube  protected  by  an 
outer  nickel  tube  held  in  place  by  friction  is  suitable 
for  organic  combustions.  The  copper  tube  projects 
beyond  the  nickel  tube,  at  each  end  of  which  water 
jackets  are  soldered  to  protect  the  stoppers.  The 
progress  of  the  combustion  can  be  followed  by  count¬ 
ing  gas  bubbles.  C.  Irwin. 

Elementary  organic  analysis.  A.  Wahl  and 
J.  P.  Sisley  (Bull.  Soc.  chim.,  1928,  [iv]f  43,  1279 — 
1282).— See  A.,  1928,  909. 

Determination  of  nitrogen  in  nitro-com- 
pounds  by  reduction  with  stannous  chloride  and 
subsequent  titration.  G,  Wallerius  (Tekn.  Tids- 
skr,,  1928,  58,  Kemi,  33 — 35;  Chem,  Zen tr.,  1928, 
ii,  372). — Colver  and  Prideaux’s  method  (A.,  1917, 
ii,  340,  512)  is  improved.  The  stannous  chloride 
solution  is  prepared  by  dissolving  130 — 140  g.  of  the 
dihydrate  in  a  mixture  of  200  g.  of  water  and  880  g. 
of  hydrochloric  acid  ( d  1*19),  filtering,  and  keeping  in 
an  atmosphere  of  carbon  dioxide ;  its  titre  falls  0*5% 
per  week.  The  nitro- compound  (0*02  g.-equiv.)  Is 
boiled  under  reflux  for  20  min.  with  20  e.c,  of  the 
A-stannous  chloride  solution,  decomposition  of 
particles  being  avoided  by  the  use  of  asbestos  sheet. 
The  mixture  is  rapidly  cooled,  starch  solution  added, 
and  the  liquid  titrated  with  O-lJWiodine  solution. 
Nitro- compounds  which  are  volatile  in  steam  must 
first  he  sulphonated  by  means  of  fuming  sulphuric  acid. 

A.  A.  Eldridge. 

Volumetric  determination  of  reducing  sugars. 
R.  Biazzo  (Annali  Chim,  Appl.,  1928, 18, 447 — 453). — 
The  difficulty  of  determining  cuprous  oxide  formed  by 
the  action  of  a  small  quantity  of  a  reducing  sugar  on 
Fehling’s  solution  may  he  overcome  by  allowing  the 
oxide  to  react  with  silver  oxide  hi  ammoniaeal  solution 
and  determining  the  amount  of  metallic  silver  pro¬ 
duced.  After  the  sugar  solution  has  been  boiled  for 
2  min,  with  10  c.c.  of  Fehling’s  solution  diluted  to 
50  c.c.  with  water,  the  flask  is  closed  by  a  rubber 
stopper  traversed  by  a  cylindrical  separating  funnel 
charged  with  15  c.c,  of  a  solution  containing  220  g.  of 
ammonium  sulphate  and  300  c.c.  of  concentrated 
ammonia  solution  per  litre.  After  a  short  time,  almost 
the  whole  of  this  solution  is  run  into  the  flask  and  the 
tap  of  the  funnel  is  then  dosed.  The  flask  is  shaken 
until  the  cuprous  oxide  is  completely  dissolved,  and 
10  c.c.  of  3*5%  silver  nitrate  solution  are  introduced  ; 
air  is  then  admitted  to  the  flask,  which  is  left  in  the 
dark  for  some  time.  The  silver  is  then  washed  by 
decantation,  the  filter-paper  being  afterwards  returned 
to  the  flask  and  the  silver  dissolved  in  nitric  acid  and 
determined  by  titration  with  thiocyanate.  Using 
10*84,  21*79,  32*53,  43*62,  and  51*50  mg.  of  invert- 
sugar,  the  above  procedure  gave  11*14,  21*16,  31*93, 
42*33,  and  50*68  mg. 

Methylene-blue  forms  a  convenient  indicator  in  the 
determination  of  reducing  sugars  by  lonescu  and 
VargolicPs  method  (A.,  1921,  ii,  283).  T.  H.  Pope. 

Polarimetric  determination  of  small  amounts 
of  dextrose.  C.  Lundsgaard  and  others. — See 
this  vol„  91. 

Determination  of  aniline  by  Lehmann’s 
method.  A,  V.  Pamfilov  and  V.  E.  Kisseleva. — 
See  R.,  1928,  885, 
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Jaffe's  reaction  for  creatinine.  V.  Isolation 
of  the  red  compound.  I.  Greenwald  (J.  Biol. 
Chem.,  1928,  80,  103—106;  cf.  A.,  1928,  744).— A 
hot  solution  of  picric  acid  (2  mo  Is.)  was  treated  with 
creatinine  (1  mol.)  and,  after  cooling,  with  excess  of 
sodium  hydroxide,  the  solution  was  filtered  and 
poured  into  10  vols.  of  alcohol,  yielding  a  precipitate 
of  a  red  substance,  C4H70N3,C6H307N3,2Na0H.  On 
treatment  with  dilute  acetic  acid  this  yielded  creatin¬ 
ine  picratc,  whilst,  when  dissolved  in  water  in  presence 
of  sodium  picrate,  it  gave  immediately  the  red  colour 
of  Jaffa’s  reaction  equivalent  to  its  content  of 
creatinine.  C.  R.  Haringtor. 

Colorimetric  microdetermination  of  furfur- 
aldehyde.  K.Sumirokura  and  Z.Nakahara  (Trans. 
Totteri  Soe.  Agric.  Sei.,  1928, 1,  158 — 159). — Xylidine 
in  presence  of  acetic  acid  gives  with  furfuraldehyde 
a  red  colour  stronger  and  more  stable  than  the 
corresponding  colour  with  aniline.  The  colour  with 
xylidine  has  the  added  advantage  of  being  specific 
for  furfuraldehyde ,  and  enables  accurate  determin¬ 
ations  of  the  latter  to  be  made  in  aqueous  or  ethereal 
solution.  B.  W.  Andersok. 

Detection  of  colouring  matter  by  separation 
[of  fluid  layers].  J.  J.  Hofman  (Pharm.  Week- 
blacl,  1928,  65,  1190 — 1198). — The  method  consists 
in  adding  5  e.e.  of  the  aqueous  liquid  containing  the 
colouring  matter  to  mixtures  of  (a)  5  c.e.  each  of  ethyl 
and  benzyl  alcohols,  (6)  5  c.e.  each  of  ethyl  and  amyl 
alcohols,  and  (c)  10  e.c.  of  acetone  and  1  e.e.  of  benzene, 
and  then  causing  separation  into  two  layers  by  adding 


5  e.c.  of  water.  Tables  are  given  showing  the  color¬ 
ations  of  the  two  layers  for  a  large  number  of  natural 
and  synthetic  colouring  materials  when  water,  dilute 
hydrochloric  acid,  dilute  sodium  hydroxide  solution, 
and  solutions  of  sodhim  hydrogen  sulphite  and 
hydrogen  peroxide  are  added  to  cause  separation. 
The  method  may  be  used  to  identify  an  unknown 
colouring  material,  and  also  to  detect  the  presence  of 
synthetic  colouring  matter  in  foods,  essences,  etc. 

S.  I.  Levy. 

Detection  of  gallic  acid  and  tannin.  S.  A. 
Celsi  (Rev.  Centr.  Est.  Farm.  Bioquim.,  1928,  16, 
642 — 650  ;  Chem.  Zentr.,  1928,  i,  2850). — Gallic  acid, 
tannin,  etc.,  which  yield  pyrogallol  when  heated, 
are  detected  by  the  production  of  a  cherry-red  colour 
when  a  trace  of  the  latter  in  concentrated  acetic  acid 
is  heated  with  a  few  drops  of  formaldehyde  solution 
and  concentrated  hydrochloric  acid. 

A.  A.  Eldridge. 

Reactions  of  colchicine.  L.  Ekkert  '  (Pharm. 
Zentr.,  1928,  69,  662 — 663). — Colchicine  gives  a  yellow 
colour  with  concentrated  sulphuric  acid  and  when 
heated  the  solution  changes  colour  through  golden- 
yellow,  saffron-yellow,  brownish -red,  blood-red  to 
deep  garnet -red.  A  yellow  colour  is  also  formed  by 
colchicine  and  dilute  sulphuric  acid,  dilute  and  con¬ 
centrated  hydrochloric  acid,  dilute  nitric  acid,  acetic 
acid,  and  hot  phosphoric  and  lactic  acids.  A  mixture 
of  0-01  g.  of  colchicine,  0*003 — 0*005  g.  of  tartaric 
acid,  and  1  c.c.  of  concentrated  sulphuric  acid  on 
heating  becomes  green  and  if  either  salicylic  or  citric 
acid  be  used  instead  of  tartaric  acid  a  garnet-red 
solution  is  formed.  E.  H.  Sharpies. 


Biochemistry. 


Gas  tensions  in  tissues  affected  by  local  tem¬ 
peratures.  H.  C.  Bazett  and  L.  Sribyatta  (Amer. 
J.  Physiol.,  1928,  86,  565 — 577). — Carbon  dioxide 
tension  is  under  normal  conditions  lower  in  the  sub¬ 
cutaneous  tissue  than  in  alveolar  air.  The  high 
oxygen  saturation  of  blood  at  lower  temperatures  is 
dependent  on  a  failure  of  the  tissues  to  utilise  oxygen 
rather  than  on  the  physical  effects  of  temperature  on 
haemoglobin  dissociation.  B.  A.  Eagles. 

Mode  of  combination  of  carbon  dioxide  in 
the  blood.  K.  Hayasi,  Y.  Xisimura,  and  M. 
Okuyama  (J.  Biophysics,  1927,  2,  293 — 303). — 
Samples  of  oxalated  goat’s  blood  have  been  equilibr¬ 
ated  with  carbon  dioxide  at  a  definite  pressure  and  the 
quantities  of  carbon  dioxide  contained  in  the  plasma 
and  in  the  whole  blood  have  been  determined  separ¬ 
ately  as  well  as  the  of  the  whole  blood.  At  the 
same  carbon  dioxide  tension  the  corpuscles  take  up 
more  carbon  dioxide  than  does  the  plasma.  The 
results  arc  at  variance  with  the  view  that  carbon 
dioxide  in  the  plasma  exists  only  as  free  carbon 
dioxide  or  hydrogen  carbonate,  but  suggest  that  a 
part  of  it  exists  in  an  unknown  form, 

W.  O.  Kermack. 

Production  of  carbon  monoxide  by  the  oxid¬ 
ation  of  dextrose  in  alkaline  solution  by  oxygen 


or  air.  Biological  consequences  of  this  reaction. 
M.  Nicloux  (Bull.*  Soc.  Chim.  biol.,  1928,  10,  1135— 
1163). — When  a  solution  of  dextrose  (0*25  g.)  in  OTA7- 
potassium  hydroxide  (50  c.e.)  is  shaken  with  oxygen 
(50  c.c.)  or  an  equivalent  amount  of  air  at  84°,  carbon 
monoxide  (1*62  c.c.)  and  dioxide  (5*13  e.e.)  are  liber¬ 
ated.  Carbon  monoxide  is  not  liberated  in  the  absence 
of  oxygen,  but  an  excess  of  oxygen  tends  to  diminish 
the  amount  formed.  Sodium  and  lithium  hydroxides 
act  in  a  similar  way  and  barium  and  calcium  hydroxides 
and  sodium  carbonate  more  slowly ;  sodium  hydrogen 
carbonate  is  without  action.  Laevulose,  galactose, 
lactose,  and  maltose  behave  similarly  to  dextrose; 
sucrose  yields  carbon  monoxide  only  subsequent  to  its 
inversion  by  the  alkali. 

Carbon  monoxide  is  found  in  the  blood  of  mammals, 
birds,  and  fish ;  dog’s  blood  contains  about  T5  c.c. 
per  litre.  The  amount  present  in  the  blood  is  too 
great  to  be  accounted  for  by  the  small  amount  pos¬ 
sibly  existing  in  the  atmosphere  (Gautier,  A.,  1900, 
ii,  720)  and  it  is  therefore  suggested  that  it  arises  from 
oxidation  of  the  sugars  in  the  blood-stream. 

G.  A.  C.  Gough. 

Correlation  between  oxygen  capacity  and  the 
total  haemoglobin  content.  E.  Bauer,  K. 
Lawrowsky,  and  E.  Skujik  (Z.  ges.  exp.  Med.,  1927, 
58,  586—595;  Chem.  Zentr.,  1928,  i,  3086).— A 
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large  haemoglobin  content  corresponds  in  man  with  a 
small  degree  of  oxygen  saturation. 

A.  A.  Eldridge. 

Hydrogen-ion  equilibrium  in  the  Mood.  III. 
Temperature  effect  on  the  amphoteric  property 
of  oxyhaemoglobin.  S.  Kato  (J.  Biophysics,  1927, 
2,  243 — 249). — When  blood-serum  and  defibrinated 
blood  from  the  same  animal  are  equilibrated  at  18° 
at  a  carbon  dioxide  tension  of  51-6  mm.  the  of 
the  two  fluids  is  6*97.  At  higher  tensions  of  carbon 
dioxide  at  this  temperature  the  pn  of  the  serum  is 
below  that  of  the  defibrinated  blood,  whilst  at  lower 
carbon  dioxide  tensions  the  pJt  of  the  defibrinated 
blood  is  less  than  that  of  the  serum .  The  oxyhemo¬ 
globin  therefore  acts  as  a  buffer  at  any  pn  other  than 
6-97,  which  is  therefore  the  isoelectric  point  of  oxy¬ 
hemoglobin  at  18°.  By  the  use  of  the  same  method 
the  isoelectric  point  of  oxyhemoglobin  is  found  to  be 
6*82  at  25°,  6*75  at  30°,  whilst  at  37°  the  isoelectric 
point  was  hot  attained  at  a  carbon  dioxide  tension  of 
200  mm.  These  results  have  been  confirmed  by 
experiments  on  eataphoresis  of  oxyhemoglobin  at 
various  hydrogen -ion  concentrations.  By  this  method 
the  isoelectric  point  of  oxyhemoglobin  at  37°  was 
found  to  be  6*57.  W.  0.  Kermack. 

Spectrophotometric  studies  on  oxyhaemo- 
globin.  E.  Keve  (Biochem.  Z.,  1928,  201,  439— 
453)  .—Determinations  of  the  extinction  coefficient  e 
and  of  the  constant  A,  where  c  (concentration) =Ae, 
were  carried  out  on  various  samples  of  crystallised 
oxyhemoglobin  from  the  horse  and  dog.  The  ratio 
£5u*g — 533*i/£565*8 — 555*9  ^as  Yalue  1*61  1*62  for 

onee-crystallised  oxyhemoglobin ;  further  crystallis¬ 
ation  lowers  the  value  eventually  to  1*55.  For  once- 

crystallised  horse  oxyhemoglobin  i=41.6 _ 533^=  1T6, 

A565.8 _ — q=l«B8.  In  the  spectrophotometric  deter¬ 

mination  of  the  hemoglobin  content  of  blood,  the 
value  as  determined  from  the  values  for  s  and  A  may 
differ  by  3%.  J.  EL  Birkinshaw. 

Haemochromogen,  M.  L.  Anson  and  A.  E. 
MmsKY  (J.  Gen.  Physiol.,  1928,  12,  273—288).— 
Hsemochromogens  contain  reduced  hem  combined 
with  a  nitrogenous  base,  a  reversible  equilibrium 
existing  between  the  hemochromogen  on  the  one 
hand  and  its  constituents  on  the  other.  One  of  the 
two  compounds  formed  by  reduced  hem  with  cyanide 
is  a  typical  hemochromogen  to  which  the  name 
eyanohemochromogen  has  been  given.  This  com¬ 
pound  probably  contains  one  cyano-group  per  mol. 
of  hem.  The  hemochromogen  formed  from  hemo¬ 
globin  is  a  compound  of  denatured  globin  and  reduced 
hem,  1  mol.  of  denatured  globin  (M  16,700)  being  able 
to  convert  10  mols.  of  reduced  hem  into  hemochrom- 
ogen,  Edestin  and  zein  are  less  efficient  as  bases 
in  the  formation  of  hemochromogen  than  is  denatured 
globin.  W.  O.  Kermack, 

Conversion  of  blood  pigment  into  bile  pigment, 
— F.  Schwerdtel  (Biochem.  Z.,  1928,  201,  435 — 
438;  Cf.  Poliak,  A.,  1928,  1270).— The  substance 
GigH1604N4  was  prepared  in  crystalline  form  from 
quinone  (1  mol.)  and  pyrocatechol  (2  mols.)  by  the 
action  of  ammonia.  It  had  m.  p,  194 — 195°  and  corre¬ 
sponded  in  all  respects  with  the  product  obtained  by 


Poliak  ( loc .  cii.)  from  pyrocatechol  and  hemin. 
Poliak’s  product  is  therefore  not  of  pyrrole  nature. 

J.  H.  Birkinshaw. 

Differentiation  o!  the  labile  iron  of  blood  by 
means  of  its  reaction  with  carbon  monoxide 
and  oxygen.  G.  Barkan  and  E.  Berger  (Arch, 
exp.  Path.  Pharm.,  1928,  136,  278—299;  cf.  A., 
1928,  537). — Saturation  of  blood  with  carbon  mon¬ 
oxide  or  complete  reduction  with  hydrogen  prevents 
the  separation  by  acid  of  65%  of  the  total  labile  iron. 
This  action  is  partly  reversible  in  the  former  case 
and  completely  in  the  latter  by  reoxygenation. 
Application  of  a  distribution  equation  for  the  reaction 
of  this  labile  iron  with  carbon  monoxide  and  oxygen 
yields  a  distribution  constant  one  fourth  to  one  tenth 
of  that  for  haemoglobin.  The  remainder  of  the  labile 
iron  (35%)  can  be  separated  by  acid  after  saturation 
of  blood  with  carbon  monoxide  or  complete  reduction 
with  hydrogen.  Hydrocyanic  acid  is  without  action 
on  the  labile  iron  of  blood.  This  action  of  carbon 
monoxide  on  part  of  the  labile  iron  show’s  itself  in  the 
ease  of  the  blood  of  living  rabbits.  H.  R.  Ing. 

Blood-cell  metabolism.  I.  Effect  of  methyl¬ 
ene-blue  and  other  dyes  on  the  oxygen  consump¬ 
tion  of  mammalian  and  avian  erythrocytes. 
G.  A.  Harrop  and  E.  S.  G.  Barron  (J.  Exp.  Med., 
1928.  48,  207 — 223 )  .—The  respiratory  metabolism  of 
non -nucleated  mammalian  erythrocytes  is  greatly 
increased  by  the  addition  of  methylene-blue  and 
certain  other  dyes ;  the  effect  on  avian  blood  is  less 
marked.  The  role  of  an  oxygen-carrier  is  ascribed 
to  the  dye.  Chemical  Abstracts. 

Permeability  of  membranes.  VI.  Mensur¬ 
ation  of  the  dried  collodion  membrane  (cal¬ 
culation  of  dimensions  and  relations  to  certain 
biological  membranes).  A.  A.  Weech  and  L. 
Michaelis  (J,  Gen.  Physiol.,  1928,  12,  221—230).— 
Measurements  are  given  of  the  area,  thickness,  densit}r, 
and  water  content  of  collodion  membranes  used  in 
experiments  previously  described  (A.,  1927,  727). 
The  results  are  discussed  in  relation  to  the  behaviour 
of  certain  membranes  of  animal  origin  and  in  par¬ 
ticular  to  the  membrane  of  the  red  blood-corpuscle. 

W.  O.  Kermack. 

Colloidal  osmotic  pressure  of  the  blood  fluid,  I. 
Conditions  which  influence  the  colloidal  osmotic 
pressure  of  the  blood-serum.  II.  Restitution 
of  the  blood  fluid  after  haemorrhage,  K.  Hirota 
(J.  Biochem.  Japan,  1928,  9,  71—85,  87—102).— 
I.  When  the  colloidal  osmotic  pressure  of  blood-serum 
is  measured  by  the  use  of  a  collodion  membrane,  the 
results  obtained  depend  on  the  nature  of  the  aqueous 
solution  against  which  the  serum  is  equilibrated,  being 
reduced  with  increasing  concentration  of  the  salts 
in  this  liquid  and  with  increasing  acidity.  When 
isotonic  salt  solutions  are  used,  higher  results  are 
obtained  with  potassium  chloride  and  ammonium 
chloride  and  lower  results  with  disodium  hydrogen 
phosphate,  potassium  sulphate,  magnesium  chloride, 
calcium  chloride,  and  potassium  dihydrogen  phosphate 
than  with  sodium  chloride.  Serum  shows  the  same 
colloidal  osmotic  pressure  as  does  plasma  from  the 
same  blood. 

II.  In  rabbits  bled  up  to  30%  of  their  blood-volume, 
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fluid  passes  into  the  blood-stream  and  at  the  same 
time  the  colloidal  osmotic  pressure  is  almost  but  not 
quite  maintained.  The  liver  plays  an  important  part 
in  regulating  the  process.  The  conditions  favouring 
rapid  restoration  of  the  blood-volume  are  low  blood- 
pressure  and  high  colloidal  osmotic  pressure  in  the 
blood.  The  results  support  Bayliss  and  Starling’s 
theory  of  lymph  production.  W.  O.  Kermack. 

Importance  of  the  membrane  in  the  measure¬ 
ment  of  the  osmotic  pressure  of  plasma-protein. 
A.  Nitschke  (Z.  ges.  exp.  Med.,  1928,  59,  298—302; 
Chem.  Zentr.,  1928,  i,  3099). — The  osmotic  pressure 
of  serum -protein  towards  isotonic  Ringer’s  solution  is 
higher  with  a  collodion  membrane  or  a  parchment 
membrane  coated  internally  with  collodion  than  with 
a  parchment  membrane,  uneoated  or  coated  externally 
with  collodion.  An  explanation  is  offered . 

A.  A.  Eldridge. 

Colorimetric  determination  of  serum-proteins 
by  means  of  phenol  reagent.  EL  Wn  and  S,  M* 
Lihg  (Chinese  J.  Physiol.,  1928,  2,  309— 402).— It 
is  suggested  that  the  standard  for  use  in  Whs  method 
(A.,  1922,  ii,  406)  should  be  made  by  the  addition  of 
50  c.c.  0*1  AT- sodium  carbonate  and  200  c.c.  95% 
alcohol  to  250  c.c.  of  an  approximately  0*5%  solution 
of  dialysed  egg-albumin,  the  actual  concentration  of 
the  protein  being  determined  by  Kieldabl’s  method. 

F.  C.  Hafpold. 

Protein  spreading  as  method  for  determination 
of  serum-albumin  and  -globulin,  E.  Gortbr 
and  F.  Grendel  (Biochem.  Z.,  1928,  201,391—411). — 
The  genera!  principles  of  the  spreading  of  proteins  on 
water  are  discussed.  In  maximum  spreading  (on 
0*  I A -acid  or  -alkali)  the  linked  amino -acids  which 
form,  the  protein  molecule  assume  an  approximately 
horizontal  position.  A  second  maximum  occurs  at 
the  isoelectric  point  due  to  the  free  amino-  and 
carboxyl  groups.  On  0*001A7-aeid  or  alkali  the 
spreading  is  much  less ;  the  cause  of  this  is  uncertain. 

A  method  is  described  for  the  determination  of 
albumin  and  globulin  in  serum,  using  the  principle  of 
spreading  on  0  *  1  Ar -hydrochloric  acid.  The  proteins 
were  separated  by  precipitation  of  the  globulin  with 
half -saturated  ammonium  sulphate.  A  number  of 
determinations  were  made  on  the  sera  of  man  and 
various  animals  and  compared  with  gravimetric  data. 
In  a  micro -method  for  the  determination  of  globulin 
and  albumin,  the  globulin  and  total  protein  are  deter¬ 
mined  and  the  albumin  by  difference. 

J.  H.  Birkihshaw, 

Examination  of  sera  of  mountain-dwellers  by 
electrodialysis.  A.  T6th  (Biochem.  Z.,  1928,  201, 
412 — 423). — Globulin  and  albumin  determinations 
were  made  on  the  sera  of  animals  and  man  living  at 
high  and  low  altitudes.  Bats  showed  a  lower  globulin 
content  at  high  than  at  low  altitude.  In  the  case  of 
the  guinea-pig,  rabbit,  and  man  there  was  no  marked 
difference.  Repeated  removal  of  blood  from  rabbits 
led  to  a  diminution  of  the  globulin  content  of  the 
serum.  J.  H.  Birkixshaw. 

Micro-determination  of  the  ether-soluble 
organic  acids  in  blood.  S.  L.  Orskoy  (Biochem. 
Z..  1928, 201. 22—33). — The  rocking  extraction  method 
of  Widmark,  used  for  urine  (A.,  1928,  96),  is  adapted 


as  a  micro-method  and  is  successfully  applied  to  the 
determination  of  the  organic  acids  of  0*1 — 0*2  c.c.  of 
human  and  rabbit's  blood  and  of  added  benzoic  acid. 

P.  W.  Clutterbuck. 

Cholesterol  ester  content  of  blood-serum  and 
plasma.  Cholesterol  esterase  in  animal  tissues. 
Hypercholesterolemia  of  fasting.  Effect  of  age 
on  cholesterol  of  blood-serum.  R.  E.  Shore  (J. 
Biol.  Chem.,  1928,  80,  125—126,  127—132,  133— 
140,  141 — 148). — Blood-serum  contains  a  higher  pro¬ 
portion  of  cholesterol  in  the  form  of  esters  than  does 
plasma.  An  enzyme  capable  of  hydrolysing  eholesteryl 
esters  is  widely  distributed  throughout  animal  tissues ; 
the  action  of  this  enzyme  probably  accounts  for  the 
low  eholesteryl  ester  content  of  post-mortem  blood. 
The  hypercholesterolemia  of  fasting  is  relieved  equally 
by  the  administration  of  any  one  primary  foodstuff 
or  of  a  mixed  diet ;  exclusive  feeding  with  fat  for  48 
hrs.  causes  no  increase  in  blood- cholesterol.  The 
cholesterol  content  of  the  blood  increases  from  birth 
during  the  early  life  of  the  animal  and  slowly  decreases 
again  in  old  age ;  eholesteryl  esters  are  absent  from 
the  blood  at  birth  and  appear  when  the  increase  in 
total  cholesterol  begins,  C,  R.  Haringtoh. 

Solvent  action  of  normal  and  pathological 
human  serum  on  cholesterol.  M.  Lofer,  A. 
Lemaire,  and  A.  Lesure  (Compt.  rend.  Soc.  Biol., 
1928,  98,  101—103;  Chem.  Zentr.,  1928,  i,  3086). — 
The  solvent  action  of  serum  on  cholesterol  is  not 
dependent  on  the  cholesterol  content,  the  flocculation, 
or  the  cholesterol  skin-reaction,  although  this  is  usually 
negative  when  the  eholesterololysis  is  increased. 

A.  A.  Elbridge. 

Colorimetric  determination  of  lipin-phos- 
phorus  in  blood.  S.  L.  Lejboff  (J.  Biol.  Chem., 
1928,  80,  211— 214).— Blood  is  poured  into  a  mixture 
of  alcohol  and  ether,  an  aliquot  portion  of  the  filtrate 
is  evaporated,  and  the  residue  incinerated  with 
sulphuric  acid  and  hydrogen  peroxide ;  phosphate  is 
then  determined  by  the  author’s  method  (A.,  1928, 
1391).  C.  R.  Habihgtoh. 

Relationship  between  phosphoric  acid  and 
glycolysis  in  Mood.  W.  A.  Engelhardt  and 
A.  E.  Bratjxsteih  (Biochem.  Z.,  1928,  201,  48—65). 
— Two  opposed  and  independent  processes  contribute 
to  the  phosphoric  acid  balance  of  blood  in  vitro,  first, 
a  separation  of  inorganic  phosphorus  from  organic 
compounds,  and  second,  the  processes  directly  related 
to  glycolysis  in  which  phosphoric  acid  becomes  com¬ 
bined,  the  former,  in  distinction  to  the  latter,  being 
insensitive  to  the  action  of  ions  and  to  the  displace¬ 
ment  of  pn*  The  inorganic  phosphorus  content  of 
rabbit’s  defibrinated  blood  does  not  change  on  keeping 
in  a  thermostat  at  37°,  but  increases  considerably  on 
dilution  with  isotonic  saline,  the  increase  being  greater 
the  greater  is  the  dilution.  If  diluted  with  anisotonie 
saline,  the  increase  is  greater  the  more  strongly 
hyper-  or  hypo-tonic  is  the  saline.  Addition  of  a 
series  of  chlorides  showed  that  univalent  cations  do 
not  exert  any  specific  effect  on  the  amount  of  inorganic 
phosphorus  formed,  but  calcium  ions  caused  a  greater 
increase  than  the  univalent  ions.  Dilution  with 
isotonic  solutions  of  salts  of  monobasic  acids  showed 
that  different  anions  cause  different  increases  of 
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inorganic  phosphorus,  the  following  being  arranged  in 
order  of  the  intensity  of  their  action  :  I,  N03,  GNS< 
Br<CI<F.  Erythrocytes  contain  both  the  substrate 
from  which  inorganic  phosphorus  is  derived  and  the 
phosphatase  necessary  to  release  it,  but  serum  con¬ 
tains  only  the  enzyme.  If  in  place  of  whole  blood 
washed  red  cells  or  serum  to  which  has  been  added  a 
boiled  suspension  of  corpuscles  are  used,  a  constant 
increase  of  inorganic  phosphorus  occurs  which  is 
independent  of  dilution  and  of  the  action  of  different 
ions  and  of  displacement  of  The  difference 

between  the  two  sets  of  experiments  is  due  to  the  fact 
that  in  the  latter  glycolysis  cannot  occur.  When 
washed  cells  are  suspended  in  Ringer’s  solution  con¬ 
taining  dextrose,  a  glycolysing  system  is  again  obtained 
and  the  increase  of  inorganic  phosphate  is  greatly 
decreased  in  comparison  with  controls  of  the  same 
cells  in  Ringer’s  solution  without  dextrose,  whilst  the 
effect  of  ions  becomes  similar  to  that  in  whole  blood. 
All  the  factors  which,  with  a  glycolysing  system,  bring 
about  an  increase  of  inorganic  phosphorus  inhibit 
glycolysis  to  the  same  extent.  Addition  of  arsenate 
either  to  whole  blood  or  to  the  cells-dextrose  system 
causes  an  even  greater  increase  of  inorganic  phos¬ 
phorus  than  addition  of  sodium  fluoride  (cf.  A.,  1928, 
1269).  P.  W.  Cluttebbuck. 

Nature  of  the  sugar  combined  with  protein  of 
blood-plasma.  Z.  Dische  (Biochem.  Z.,  1928,  201, 
74 — 86). — The  total  carbohydrate  of  horse  blood- 
plasma  is  about  0*3%,  of  which  0-08 — 0T1%  exists  as 
free  sugar,  and  the  rest,  which  is  combined  with 
protein  (cf.  Glassmann,  A.,  1926,  192,  1169),  consists 
of  about  equal  amounts  of  d-mannose  and  a  non¬ 
fermenting  sugar  resembling  glucosamine.  Mannose 
was  isolated  by  autoclaving  the  dialysed  plasma  with 
3%  sulphuric  acid  at  120°,  precipitating  the  protein 
decomposition  products  with  phospho tungstic  acid, 
and  identifying  as  the  phenylhydrazone . 

P.  W.  Cluttebbuck. 

Total  sugar  of  blood  and  urine.  II.  Hydro- 
lysable  sugar  of  blood.  M.  R.  Everett  and  F. 
Sheppard  (J.  Biol.  Chem.,  1928,  80,  255—268).— 
Hydrolysis  with  sulphuric  acid  does  not  increase  the 
nitrogenous  reducing  substances  in  protein -free  blood- 
filtrates,  nor  does  it  affect  the  reducing  power  of  solu¬ 
tions  of  dextrose ;  technical  errors  are  also  excluded, 
so  that  the  real  existence  of  hydrolysable  sugar 
{A.,  1927,  1102)  is  confirmed.  This  substance  is 
present  also  in  plasma,  but  to  a  smaller  extent  than  in 
corpuscles ;  it  is  not  removed  by  treatment  with 
yeast,  and  it  is  for  the  most  part  resistant  to  alkaline 
hydrolysis.  It  is  present  in  increased  amount  in 
ieucaemic  blood,  and  may  consist,  in  part,  of  glycogen. 

C.  R.  Haring  ton. 

Variations  of  the  results  of  sugar  determin¬ 
ations  in  relation  to  dilution  of  the  blood  after 
the  mercurial  proteinisation  of  blood.  G. 
Font&s  and  L.  Thivolle  (Bull.  Soc.  Cliim.  biol.,  1928, 
10,  1164 — 1178). — The  more  dilute  the  blood  the 
greater  is  the  apparent  sugar  content  after  depro- 
teinisation  by  mercuric  sulphate  or  chloride.  The 
plasma  and,  to  a  greater  extent,  the  corpuscles  are 
both  subject  to  this  effect,  which  is  not  due  to  the 
acidity  of  the  mercuric  salts,  since  deproteinisation 


with  tungstic  acid  gives  figures  for  the  “  immediately 
reducing  ”  sugar  independent  of  dilution.  The  effect 
is  not  produced  after  the  action  of  yeast.  The  facts 
may  be  explained  by  supposing  that  the  mercuric 
salt  combines  with  an  unknown  blood-constituent,  thus 
setting  free  at  certain  dilutions  a  reducing  substance, 
probably  a  carbohydrate.  G.  A.  C.  Gough. 

Oscillations  of  blood-sugar  values  within 
brief  periods  and  the  blood-sugar  curve  on 
uniform  ingestion  of  dextrose.  O.  J.  Nielsen 
(Biochem.  J.,  1928,  22,  1490 — 1498). — A  number  of 
determinations  of  the  blood-sugar  in  fasting  individuals 
at  complete  rest  made  at  intervals  of  1 — 5  min.  for  a 
period  of  \ — 2  hrs.  did  not  divulge  the  previously 
described  oscillations  of  the  blood- sugar  curve.  In 
normal  individuals  an  almost  horizontal  curve  wras 
found,  in  insulin*  and  diet-treated  diabetics  a  rising 
curve,  in  diabetics  treated  with  diet  only  a  falling 
curve,  and  in  a  diet -treated  diabetic  with  advanced 
kidney  insufficiency  a  horizontal  curve.  There  wrere 
no  oscillations  in  the  blood-sugar  in  non-diabetics  after 
ingestion  of  dextrose  or  in  diabetics  at  different  times 
of  the  day  after  ingestion  of  food  or  administration 
of  insulin.  No  uniform  blood-sugar  curves  were 
obtained  on  different  days  after  ingestion  of  the  same 
amount  of  dextrose  with  a  plentiful  and  fairly  uniform 
mixed  diet.  On  the  other  hand,  the  amount  of 
dextrose  eliminated  in  the  urine  in  2  hrs.  was  the  same 
each  day.  In  one  case  uniform  blood -sugar  after 
ingestion  of  dextrose  on  three  different  days  was 
obtained  in  a  patient  receiving  during  this  time  the 
same  amount  of  food,  salts,  and  liquid. 

S.  S.  Zilva. 

Micro-determination  of  the  water-content  of 
blood.  L.  Bracaloni  (Arch.  Farm,  sperim.,  1928, 
46,  115— 118).— Modifications  in  Bang’s  method  are 
suggested.  T.  H.  Pope. 

Ultra-violet  absorption  spectra  of  uric  acid 
and  of  the  ultra-filtrate  of  serum.  F.  C,  Smith 
(Biochem.  J.,  1928,  22,  1499— 1503).— Uric  acid  when 
dissolved  in  wrater  shows  two  sharp  bands  in  the  ultra¬ 
violet  absorption  spectrum  ;  when  dissolved  in  sodium 
carbonate  only  one  band  is  obtained.  The  values  for 
the  concentration  of  uric  acid  in  serum  obtained  from 
the  spectros copical  examination  are  in  very  fair 
agreement  with  those  obtained  by  chemical  methods. 
The  absorption  spectrum  of  uric  acid  present  in  the 
ultra-filtrate  of  blood -serum  is  similar  to  that  of  uric 
acid  dissolved  in  water  or  in  the  buffer  solution  and 
not  to  that  of  the  acid  dissolved  in  carbonate.  A 
blood-filtrate  from  a  pathological  case  showed  marked 
general  absorption.  S.  S.  Zilva. 

Theory  of  blood  coagulation.  E.  Wald- 
schmidt-Leitz,  P.  Stabler,  and  F.  Steigerwtaldt 
(Natunviss.,  1928,  16,  1027).— The  capability  of  a 
substance  to  be  decomposed  by  trypsin-kinase  is 
connected  with  its  power  of  inhibiting  blood-clotting. 
The  conclusion  is  reached  that  blood-clotting  is  a  pro¬ 
teolytic  process  and  thrombin  a  proteolytic  enzyme. 
Of  the  proteolytic  enzymes  examined,  trypsin-kinase 
alone  is  able  to  hasten  blood-clotting.  It  is  probable 
that  thrombin  is  related  to  trypsin-kinase,  if  not 
identical  with  it.  J.  H.  Birkinshaw. 
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Imitation  of  organic  forms  by  means  of 
albumin  and  hydrofluoric  acid.  L.  A.  Herrera 
(Atti  R.  Accad.  Lincei,  1928,  [vi],  8,  15 — 19). — An 
extension  of  previous  work  (cf.  A.,  1928,  913). 

Microscopical  tests  for  glutathione  in  cells. 
P.  Joyet-Lavergne  (Compt.  rend.  Soc.  Biol.,  1928, 
98,  658—660 ;  Chem.  Zentr.,  1928,  i,  2946).— The 
red  colour-reaction  with  sodium  nitroprusside  solution 
given  by  reduced  glutathione  in  fresh  tissue  is  rendered 
more  sensitive  by  placing  the  material  in  a  10% 
sodium  cyanide  or  saturated  aqueous  sodium  sulphite 
solution  for  10  min.  Sodium  sulphate  and  trichloro¬ 
acetic  acid  solutions  exercise  a  similar  effect. 

A.  A.  Eld  ridge. 

Membrane  of  the  egg  of  Valuta  brasiliana  as 
dialyser.  A.  H.  Roffo  and  L.  M.  Correa  (Bol. 
Inst.  Med.  Exp.,  1927,  No.  16,  5  pp. ;  Chem.  Zentr., 
1928,  ii,  364). — The  membrane  of  the  egg  of  Valuta 
brasilm7ia}  a  La  Plata  mollusc,  is  insoluble  in  water, 
but  soluble  in  acetic  acid  and  concentrated  alkalis. 
It  contains  2*45%  of  ash,  traces  of  carbohydrate,  and 
no  lipins.  Its  properties  resemble  those  of  keratin. 
The  membrane  is  suitable  for  ultra-filtration. 

A.  A.  Eldridge. 

Chemistry  of  brain.  II.  Phosphatides  of  the 
normal  human  brain  soluble  in  light  petroleum. 
K.  Singer  and  0.  Deutschrerger.  III.  Phos¬ 
phatides  of  the  brain,  soluble  in  light  petroleum, 
in  progressive  paralysis  and  marasmus.  K. 
Singer  (Bioeliem.  Z.,  1928,  198,  328—339,  340 — 
349). — -II.  The  total  light  petroleum  extract  of  human 
adult  brain  (per  g.  moist  weight)  is  constant,  but  the 
amount  extractable  from  different  slices  varies  irregu¬ 
larly.  The  nitrogen  distribution  of  these  extracts  is 
the  same  as  that  obtained  for  horse  brain  (A.,  1927, 
371)  with  the  exception  of  the  galaetoside-nitrogen, 
which  is  much  smaller.  The  foetal  brain  contains  only 
a  small  amount  of  substance  extractable  by  light 
petroleum,  the  nitrogen  content  of  which,  however, 
is  1*5—2  times  that  of  the  extracts  of  adult  brain.  As 
development  proceeds,  the  total  light  petroleum  extract 
increases  and  the  amount  of  nitrogen,  decreases,  the 
decrease  being  initially  rapid  and  later  more  gradual. 

III.  The  amount  of  the  light  petroleum  extract  of 
brain  in  five  cases  of  progressive  paralysis  is  increased 
and  the  nitrogen  content  is  decreased,  in  comparison 
with  the  normal.  The  choline -nitrogen  is  decreased 
to  one  third  of  the  normal,  the  amino- nitrogen  is 
slightly  decreased,  and  only  traces  of  galaetoside- 
nitrogen  are  detectable.  The  ratio  total  amino- 
nitrogen  :  choline -nitrogen  is  3T  :  1  instead  of  the 
normal  value  1*4:1.  This  decrease  in  lecithin  is 
not,  however,  specific  for  progressive  paralysis. 

P,  W.  Clutterbuck, 

Combination  of  the  protein  of  brain  with 
alkaloids  and  organic  bases.  A.  Petrunkina 
and  M.  Petrunkin  (Biochem.  Z.?  1928,  201,  185— 
1S9). — Alkaloids  (strychnine,  morphine,  cocaine,  and 
quinine)  and  guanidine  combine  with  the  denatured 
protein  of  brain  only  when  the  pn  is  higher  than  4 
(cf.  A.,  1928,  190).  P.  W.  Clutterbuck. 

Physical  chemistry  of  the  epidermis.  H. 
Schade  and  A.  MarchioXINI  (Arch.  Dermat.  Svpln, 
1928,  154,  690—716;  Chem.  Zentr,,  1928,  ii,  71— 


72). — Thepu  of  the  epidermis  is  between  1*78  and  5*17, 
the  average  value  being  3*78;  the  values  vary  at 
different  points.  Perspiration  is  associated  with  an 
increase  of  acidity ;  wounding  or  restricted  evaporation 
is  attended  by  an  alkaline  reaction. 

A.  A.  Eldridge. 

Cholesterol  in  tissues.  E.  N.  Chamberlain  (J. 
Physiol.,  192S,  66,  249 — 261). — Tables  are  given 
showing  the  cholesterol  content  of  the  suprarenals, 
spleen,  brain,  liver,  kidneys,  lungs,  muscle,  and 
blood  in  normal  rabbits.  Cholesterol  injected  intra¬ 
venously  causes  a  large  increase  in  the  cholesterol 
content  of  the  spleen.  It  is  suggested  that  the  spleen 
may  be  concerned  normally  in  maintaining  the  blood- 
cholesterol  at  a  fixed  value  by  continually  removing 
small  excesses.  B.  A.  Eagles. 

Cholesterol  of  protoplasm.  I.  Ox-heart.  G. 
Pfeiffer  (Biochem.  Z.,  1928,  201,  424— 434).— The 
isolation  of  the  total  cholesterol  of  heart  tissue  by 
extraction  with  solvents  was  found  not  to  give  quan¬ 
titative  results.  The  best  method  was  the  hydrolysis 
of  the  tissue  with  2%  sodium  hydroxide  solution 
followed  by  ether  extraction  according  to  Fex*s 
method  (A.,  1920,  i,  697).  The  ether  extract  was 
fractionally  crystallised  after  a  digitonin  precipit¬ 
ation  of  cholesterol  and  oxyeholcsterol.  The  sapon¬ 
ification  of  the  cholesteryl  esters  with  5%  metallic 
sodium  in  absolute  alcohol  required  24 — 30  hrs. 
The  bound  cholesterol  was  34%  of  the  total 
cholesterol.  J,  H.  Birkinshaw. 

Distribution  of  potassium  in  the  animal 
organism.  A.  Leulier,  L.  Velluz,  and  H, 
Griffon  (Compt.  rend.,  1928,  187,  957 — 959). — 
The  potassium  contents,  determined  by  a  modification 
of  the  eobalti nitrite  method,  of  the  small  intestine, 
heart,  and  leg  muscle  of  the  guinea-pig  are  1*84,  2*02, 
and  2*31%,  respectively  (average  for  dry  tissue).  The 
amounts  vary  very  little  from  animal  to  animal . 

G.  A.  C.  Gough. 

Composition  of  the  enamel  of  teeth.  A, 
Bernardi  (Annali  Chini.  AppL,  1928, 18,  454 — 460). — - 
Analyses  of  the  dental  enamel  of  cattle  gave  :  For 
animals  of  2 — 5  years,  (I)  soluble  ash,  99*87  ;  Ca,  32*74 ; 
Mg,  2*50%;  (2)  soluble  ash,  99*87;  Ca,  37*28;  Mg, 
2*42;  P04,  52  44;  01,0*33%.  For  animals  of  7 — 10 
years  or  older,  (1)  soluble  ash,  99*81 ;  Ca,  40*89;  Mg, 
0*40%;  (2)  soluble  ash,  99*63;  Ca,  41*54;  Mg, 
0*89 ;  P04,  52*05 ;  Cl,  0*25%.  In  two  of  a  number  of 
cases  traces  of  fluorine  were  detected. 

T.  H.  Pope. 

Determination  of  silica  in  tissues.  E.  J.  King 
(J.  Biol.  Chem.,  1928,  80,  25— 31).— The  dried  tissue 
is  incinerated  with  nitric  acid  in  presence  of  boric 
acid,  the  ash  is  extracted  with  sodium  hydroxide, 
and  the  solution  almost  neutralised  with  sulphuric 
acid ;  phosphates  are  precipitated  with  magnesia 
mixture,  the  filtrate  is  treated  with  molybdic  add, 
and  the ,  yellow  colour  of  the  silieomolybdic  acid 
formed  is  compared  with  a  picric  acid  standard. 
Figures  are  given  for  the  silica  content  of  various 
tissues.  C.  R.  Harington. 

Is  ozone  a  normal  constituent  of  cod-liver  oil  ? 
J.  A.  be  Loureiro  (Compt.  rend.  Soc.  Biol.,  1928, 
97,  879 — 880;  Chem.  Zentr.,  1928,  ii,  301). — Ozone 
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was  detected  in  all  crude  oils  examined ;  it  is  con¬ 
sidered  to  originate  from  autoxidation,  and  not  to  be 
an  original  constituent.  A.  A.  Eldbidge. 

Arsenic  in  fish.  E.  Sadolin  (Biochem.  Z.,  1928, 
201,  323 — 331),— The  arsenic  of  fish  occurs  principally 
in  the  fat-soluble  compounds.  The  arsenic  com¬ 
pounds  appear  to  be  acidic,  since  they  are  extracted  by 
a  weakly  alkaline  solution  along  with  the  fatty  acids. 

The  concentration  of  arsenic  is  higher  in  the  liver 
of  fish  than  in  muscular  tissue.  The  oil  extracted 
from  tissue  contains  more  arsenic  than  the  tissue  itself. 
The  arsenic  content  of  fish  bears  no  relation  to  their 
oil  content,  J.  H.  Birkinshaw, 

Biochemistry  of  mixed  human  saliva.  I. 
Dextrose  content,  D.  Entin  and  A.  A.  Schmidt 
(Deut.  Monatssehr,  Zahnheilkunde,  1927,  710 — 712; 
Chera.  Zentr.,  1028,  i,  2955). — The  Hagcclorn-Jensen 
method  is  not  applicable  to  saliva.  Dextrose  and 
fermenting  substances  are  absent  from  fasting  mixed 
human  saliva.  The  quantity  of  substances  which 
reduce  thiocyanate  (average  9*7  mg.-%)  is  fairly 
constant  for  the  individual.  A.  A.  Eldridge. 

Chemical  mechanism  of  hydrochloric  acid 
secretion.  I,  Electrolyte  variations  in  human 
gastric  juice.  H.  A.  BulgeH,  C.  M.  Stroud,  and 
M.  L.  Heidemak.  II.  Blood  passing  through 
the  stomach  of  dogs,  H.  A.  Bulger,  I).  Allen, 
and  L.  B.  Harrison  (J.  Clin.  Invest.,  1928,  5,  547— 
560,  561— 571).— Acid  secretion  is  accompanied  by 
little  change  in  the  chlorine  concentration  of  blood, 
although  the  total  base  falls  proportionally  to  the 
increase  in  acid.  The  concentration  of  phosphate  in 
gastric  contents  is  usually  greater  than  in  serum. 
As  blood  flows  through  a  secreting  portion  of  a  dog’s 
stomach,  the  total  base  increases,  whilst  the  chlorine 
is  little  changed.  Chemical  Abstracts. 

Composition  of  human  milk.  M.  Bill  (J. 
Biol  Chem.,  1928,  80,  239— 247).— Figures  are  given 
for  the  composition  of  human  milk  at  various  stages 
of  lactation;  in  general  the  ash  and  protein  content 
decreased  and  the  lactose  and  fat  increased  with  the 
time  after  delivery.  The  vein  me  of  milk  was  increased 
by  increase  in  the  carbohydrate  of  the  diet,  and 
decreased  by  supplementing  the  fat;  in  neither. case 
was  the  composition  of  the  milk  significantly  affected, 

C.  R.  Harixgton, 

Effect  of  heat  on  certain  constituents  of  milk. 
Adult  utilisation  of  heated  milk.  K.  Daum  (Abstr. 
Theses,  Univ.  Chicago,  ScL  Ser.,  1925—1926,  4,  423— 
430),  Chemical  Abstracts. 

Polarimetric  determination  of  small  amounts 
of  dextrose.  C.  Lundsgaard,  C.  N.  J.  Gram,  S.  A. 
Hglboll,  and  E.  Bud  (Biochem.  Z.,  1928,  201,  341— 
352).— A  comprehensive  series  of  polarimetric  deter¬ 
minations  of  dextrose  on  solutions  of  unknown  com¬ 
position  was  carried  out  by  three  observers.  Three 
different  polarimoters  were  used.  The  results  indicate 
that  when  the  amount  of  dextrose  is  small  a  consider¬ 
able  percentage  error  is  encountered.  In  95%  of  the 
cases  this  did  not  exceed  the  absolute  value  of  0*020% 
of  dextrose.  Previous  determinations  of  dextrose  in 
biological  fluids  employing  the  polarimetric  method 
and  conclusions  therefrom  need  confirmation. 

J.  EL  Birkinshaw. 


Optical  activity  of  cerebrospinal  fluids.  C,  N.  J. 
Gram,  O.  J.  Nielsen,  and  E.  Run  (Biochem.  Z., 
1928,  201,  353 — 368), — Polarimetric  determinations 
of  dextrose  in  samples  of  cerebrospinal  fluid  were 
carried  out  under  special  precautions  (see  preceding 
abstract).  The  values  were  consistently  lower  than 
the  figures  obtained  by  copper  reduction.  After 
precipitation  of  proteins  with  lead  acetate  the  polari¬ 
metric  value  coincided  with  the  reduction  value. 
After  partial  removal  of  the  sugar  by  dialysis,  negative 
rotations  were  obtained  which  again  became  positive 
on  precipitation  of  protein.  No  evidence  for  a  “  con¬ 
densation  product of  sugar  and  protein  was  found ; 
the  rotation  observed  is  merely  the  sum  of  the  rotations 
due  to  dextrose  and  protein.  An  increase  in  the  rota¬ 
tion  after  two  days  as  observed  in  some  eases  must 
be  ascribed  to  changes  in  the  protein. 

J.  H.  Birkinshaw. 

Determination  of  hexamethylenetetramine  in 
cerebrospinal  fluid.  E.  Bertel  (Biochem.  Z,, 
1928,  201,  13-14).- — The  acidified  fluid  is  distilled 
in  steam  and  the  formaldehyde  in  the  distillate  is 
determined  by  adding  standard  iodine  and  sodium 
hydroxide,  acidifying  after  30  min.,  and  titrating 
with  standard  thiosulphate.  P.  W.  Clutterbuck. 

Analysis  of  colouring  matter  of  urine.  VI. 

M.  Weiss  (Biochem.  Z.,  1928,  201,  337— 340).— A 

new  spectrometer  is  described  which  may  also  be  used 
as  a  colorimeter.  J.  H.  Birkinshaw. 

Renal  excretion  of  chlorides  and  water.  A,  R. 
Fee  (J.  Pfaarm.  Exp.  Then,  1928,  34,  305—316).— 
Anaesthetics  and  narcotics  inhibit  the  water  diuresis 
following  the  absorption  of  water  from  the  intestine. 
The  physical  theories  of  renal  excretion  are  not  suffi¬ 
cient  to  explain  this  effect.  A  disturbance  of  a 
mechanism  involving  the  pituitary  body  is  indicated. 

R.  A.  Eagles. 

Study  of  physiological  condition  and  function 
by  biological  analysis  of  the  urine.  I.  Diag¬ 
nosis  of  pregnancy.  C.  Funk  and  H.  R.  Olivier 
(J.  Pharm.  Chinn,  1928,  [viii],  8,  449— 453),— A 
method  for  the  diagnosis  of  pregnancy,  based  on  the 
presence  of  folliculin  in  the  urine,  is  described.  The 
results  confirm  those  of  Aschheim  and  Zondek  (Klin. 
Woeh.,  1928,  5,  8).  From  the  sixth  week,  folliculin 
is  detectable  in  quantities  of  30—50  c.c.  of  urine,  but 
in  normal  females  it  cannot  be  detected  in  1400  c.c. 
of  urine.  The  method  appears  to  be  more  specific 
than  that  depending  on  the  demonstration  in  the  urine 
of  the  hormone  of  the  posterior  lobe  of  the  pituitary 
gland.  E.  H.  Shartles, 

Fat  metabolism  of  cancer  patients.  K.  Klaus 
(Biochem.  Z.,  1928,  201,  286— 291).— The  total 
cholesterol  in  the  blood-serum  of  9  women  patients 
was  below  normal;  the  fatty  acids  were  normal  except 
in  advanced  cases.  The  percentage  of  cholesterol  in 
the  unsaponifiable  fraction  varied  around  56% ;  the 
Mpsemic  coefficient  (cholesterol /fatty  acids)  w'as  about 
0-5  J.  H.  Birkinshaw. 

Oxidation  of  fats  etc.  and  metabolism  in 
normal  health  and  diabetes.  C.  C.  Palit  and 

N.  R.  Dhar. — Bee  this  voL,  48. 
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Supposed  effect  of  tumour  extracts  on  glyco¬ 
lysis.  J.  Brooks  and  M.  Jowett  (Biochem.  J\, 
1928,  22,  1413 — 1416), — Saline  extracts  of  malignant 
tumours  have  no  effect  on  the  anaerobic  glycolysis  of 
normal  rat  tissue.  Washing  tissues  with  a  suitable 
Ringer’s  solution  does  not  affect  their  glycolysis  (of. 
Waterman,  A.,  1924,  i,  137  ;  Brit.  J.  Exp.  Path.,  1925, 
8,  300).  S.  S.  Zilva. 

Ammonium  chloride  acidosis  and  diabetic 
acidosis.  F.  Mainzer  and  A,  Joffe  (Z.  ges.  exp. 
Med.,  1928,  59,  492 — 508;  Chem.  Zentr,,  1928,  i, 
3085 — 3086). — Ammonium  chloride  acidosis  is  gener¬ 
ally  followed  by  alkalosis,  conditioned  by  reduction 
of  the  chlorino  content  and  a  retarded  increase  of 
carbon  dioxide.  Abolition  of  diabetic  acidosis  by 
insulin  treatment  is  also  accompanied  by  alkalosis  and 
fall  in  chlorine  content.  A,  A.  Eldridge. 

Gastric  lipase  in  various  stomach  diseases. 
K.  Ando  (Nagaya  J.  Med.  Sci.,  1927,  2,  103-108).— 
The  lipase,  determined  by  Ogawa’s  modification  of 
Miehaelis  and  Rona’s  tribufcyrin  method,  was  not 
decreased  in  hyperacidity  (pu  IT — 1«5,  determined 
by  Miehaelis1  indicator  method)  and  gastric  ulcer 
(pn  1*2),  whilst  in  anacidity,  gastric  cancer,  and  other 
diseases  with  pK  above  normal  it  was  considerably 
lowered.  Cn  emical  Abstracts  , 

Metabolism  in  hepatic  disease.  I.  Carbo¬ 
hydrate  metabolism.  A.  Offenheimer  (Z.  kiln. 
Med.,  1928,  107,  467—475;  Chem,  Zentr.,  1928,  i, 
3087). — The  lactic  acid  value  is  not  higher  (13  mg.-%) 
than  normally  or  in  other  chronic  disease.  Adminis¬ 
tration  of  sugar  does  not  increase  the  blood-lactic 

A.  A.  Eldridge. 

Cholesterol  and  its  esters  in  the  blood  in 
hepatic  disease.  A,  Adler  and  H.  Lemmel  (Deut. 
Arch.  klin.  Med.,  1928,  158,  173—213;  Chem. 
Zentr.,  1928,  ii,  165),— formal  human  blood  contains 
150  200  mg.-%  of  total  cholesterol  (determined 
by  Bloor’s  method),  of  which  50 — 70%  is  present  as 
ester.  When  the  flow  of  bile  to  the  intestine  is 
prevented,  e.g.,  by  tumour  or  calculus,  the  cholesterol 
value  markedly  rises,  except  when  an  inflammatory 
process  is  present.  Values  in  pathological  conditions 
are  recorded.  A.  A.  Eldridge. 

Cutaneous  and  venous  blood-sugar  curves. 
I.  Normal  individuals  after  insulin,  and  with 
liver  disease.  M.  Friedenson,  M.  K,  Rosen¬ 
baum,  E.  J.  Thalheimer,  and  J.  P.  Peters  (J,  Biol. 
Chem.,  1928,  80,  269 — 288), — In  the  post-absorptive 
state  in  normal  individuals  little  difference  was  found 
between  the  cutaneous  (arterial)  and  venous  blood - 
sugar,  although  the  former  was  usually  greater ;  after 
ingestion  of  50  g.  of  dextrose  the  difference  became 
more  marked  at  the  time  of  maximum  hyperglycemia* 
After  a  dose  of  insulin,  in  a  fasting  normal  individual, 
the  difference  generally  remained  positive,  although 
m  one  instance  it  became  negative  during  the  period 
of  recovery.  In  cases  of  hepatic  disease,  the  pro¬ 
nounced  hyperglycsemia  resulting  from  ingestion  of 
50  g.  of  dextrose  was  accompanied  by  a  definitely 
positive  arterio-venous  difference  in  the  blood-sugar. 

C.  R.  Harington. 


Human  insulin  hypoglycsemia .  III.  Be¬ 
haviour  of  the  protein  fractions  of  the  blood, 
the  bilirubin,  blood-concentration,  and  blood- 
coagulation,  particularly  in  hepatic  disease. 
O.  Klein  and  M,  Kment  (Z.  Klin.  Med,,  1928, 
107,  476—487 ;  Chem.  Zentr.,  1928,  i,  3085).— The 
blood  coagulation-time  and  the  bilirubin  value  were 
reduced,  the  total  protein,  the  fibrinogen,  the 
serum-protein,  and  the  blood-concentration  were 
increased.  A,  A.  Eldridge. 

Inflammation  and  condition  of  irritation  and 
stimulation,  I.  Gas  metabolism.  II.  Sugar 
metabolism,  F.  Bricker  (Arch.  exp.  Path.  Pharm., 
1928,  137,  329—338,  339— 342),— Determinations 
have  been  made  of  the  oxygen,  carbon  dioxide,  and 
dextrose  content  of  the  venous  blood  in  the  two  ears 
of  a  rabbit,  one  of  which  had  been  irritated  by  the 
application  of  xylene  or  hot  water,  or  by  mechanical 
stimulation.  W.  O.  Kbrmack. 

Plasma  proteins  in  leprosy.  M.  H.  Neill  and 
M.  M.  Dewar  (U.S.  Pub.  Health  Service  Bull.,  1927, 
No.  168,  1—20). — Normal  values  for  plasma  §re  : 
fibrin,  0*33,  albumin  5*23,  globulin  2*29%;  values 
obtained  in  leprosy  varied  with  the  condition  of  the 
patients,  the  total  protein  being  about  normal,  the 
fibrin  increased,  and  the  albumin :  globulin  ratio 
lowered.  Chemical  Abstracts. 

Lipase  in  the  blood-serum  of  lepers.  M.  H. 
Neill  and  M.  M.  Dewar  (U.S.  Pub.  Health  Service 
Bull.,  1927,  No.  168,  21 — 27). — In  general,  normal 
values  were  obtained ;  low  values  were  associated 
with  acute  exacerbation,  advanced  pulmonary  tuber¬ 
culosis,  and  liver  diseases.  Injection  of  chaulmoogric 
ester  did  not  increase  the  blood-lipase. 

Chemical  Abstracts. 

Toxic  action  of  diastase  and  cell  injury.  K. 
Boshamer  (Klin,  Woeh,,  1928,  7,  978—980;  Chem. 
Zentr.,  1928,  ii,  169).— Cells  of  an  injured  organism 
are  further  injured  by  diastase.  Severe  injury  by 
diastase  in  presence  of  decomposition  products  of  the 
pancreas  indicates  that  it  is  a  cause  of  death  in 
pancreatic  necrosis.  A,  A.  Eldridge. 

Biochemistry  of  scurvy.  A,  Abraham  (Klin. 
Woeh,,  1928,  7,  353—355 ;  Chem.  Zentr.,  1928,  i, 
2960). — Reduced  osmotic  resistance  of  the  red  blood- 
corpuscles,  hypoeholesterolaemia,  reduction  of  serum- 
calcium,  increase  of  serum-potassium,  and  retarded 
increase  of  blood-sugar  after  administration  of 
dextrose  (with  protracted  course  of  the  blood-sugar 
curve)  were  observed.  A.  A.  Eldridge. 

Metabolism  in  scurvy.  II,  Nitrogen  absorp¬ 
tion  and  retention  of  guinea-pigs,  H.  L.  Shipp 
and  S.  S.  Zilva  (Bioohem  J.,  1928,  22,  1449 — *1460). — 
There  are  no  indications  of  a  disturbed  absorption  or 
retention  of  nitrogen  during  the  early  stages  of  the 
development  of  scurvy  in  growing  guinea-pigs.  The 
nitrogen  balance  becomes  negative  only  when  the 
intake  of  food  is  diminished  as  a  consequence  of  the 
disease.  Although  the  results  obtained  were  not 
concordant,  it  is  unlikely  that  the  C/N  ratio  of  the 
urine  of  young  guinea-pigs  is  disturbed  by  the  onset 
of  scurvy.  S.  S.  Zilva, 
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Rickets  in  rats.  ¥111,  Rickets  and  tetany, 
A.  T.  Shohl  and  F.  C,  Bing  (Amer.  X  Physiol, 
1928,  86,  633— 638),— Rachitic  rats  cured  by.  irradi¬ 
ation  or  by  the  addition  of  cod-liver  oil  to  the  diet 
show  a  lessened  irritability,  whilst  those  cured  by  the 
addition  of  phosphate  show  an  increased  irritability 
of  the  ne tiro-muscular  system.  The  rats  cured  of 
rickets  by  the  addition  of  phosphate  exhibited 
definite  symptoms  of  tetany.  B.  A.  Eagles. 

Irradiated  ergosterol  in  parathyroid  tetany. 
J.  (X  Brodgher  (Amer.  J.  Physiol,  1928,  86,  538— 
541).— Irradiated  ergosterol  given  with  milk  to 
parathyroideetomised  dogs  prevents  the  development 
of  violent  tetany.  B.  A.  Eagles, 

Effect  of  irradiation  on  the  blood  chemistry 
in  tuberculosis.  K.  &  Spence  (Brit,  J.  Actinotlier., 
1928,  3,  148 — 149).— The  effect  of  irradiation  with  a 
mercury- vapour  lamp  on  (1)  the  clinical  condition  of 
the  patient  and  (2)  the  calcium,  phosphate,  and 
cholesterol  content  of  the  blood  has  been  studied.  In 
ten  out  of  twelve  cases  irradiation  resulted  in  an 
increase  in  the  cholesterol  content  and  an  improved 
clinical  condition.  F.  C.  Hapfold, 

Lipoid  phosphorus-cholesterol  ratio  before 
and  after  feeding  irradiated  eggs  to  tuberculous 
patients.  D.  F.  McRae  and  T.  Ingvaldsen  (Amer. 
Rev.  Tuberculosis,  1928,  17,  520— 521).— No  changes 
of  the  ratio  in  the  plasma  were  observed. 

Chemical  Abstracts. 

Serum-calcium.  II.  Experimental  tuber¬ 
culosis — intraperitoneal  inoculation.  III.  Ex¬ 
perimental  tuberculosis — subcutaneous  inocul¬ 
ation.  J,  C.  Hoyle  (J.  Pharm.  Exp.  Ther,,  1928, 
34,  259—276,  317— 324).— II.  Rabbits  inoculated 
infraperitoneally  with  bovine  tuberculosis  show  changes 
in  their  serum-calcium  which  vary  with  the  course  of 
the  disease. 

III.  In  rabbits  inoculated  subcutaneously  with 
bovine  tuberculosis  the  serum-calcium  rises  during 
the  formation  of  the  local  lesion.  On  ulceration  of  the 
lesion  it  falls,  later  returning  to  normal  with  im¬ 
provement  in  the  condition  of  the  ulcer.  There  is 
no  fall  in  the  serum-calcium  in  the  final  weeks  of 
the  disease,  as  is  the  case  following  intraperitoneal 
inoculations.  B.  A.  Eagles. 

.  Diffusion  of  oxygen  and  lactic  acid  through 
tissues.  A.  V,  Hill  (Proe,  Roy.  Soe,,  1928,  B, 
10&  39— 96).— Particular  problems  in  diffusion  are 
studied  mathematically,  and  the  results  are  applied  to 
diffusion  processes  in  the  living  organism  and  in 
experimental  physiology  with  particular  reference  to 
the  diffusion  of  oxygen,  lactic  acid,  and  carbon 
dioxide.  W.  0.  KbrmacK. 

Iron  metabolism.  V.  Henriques  and  H. 
Roland  (Biochem.  Z.,  1928,  201,  479— 485).— The 
iron  excreted  in  urine  of  normal  and  of  diseased  men 
in  24  hrs.  amounts  to  0*08 — 0*32  mg, ;  after  daily 
intravenous  injection  of  iron  salts  the  value  may 
increase  to  13*5  mg.  in  the  dog.  The  iron  excretion 
in  bile  is  inconsiderable,  about  0*2  mg.  daily  in  the 
dog.  Daily  intravenous  injection  of  ferrous  lactate 
causes  no  increase.  J.  H.  Birkinshaw, 


Lactic  acid  metabolism  of  the  central  nervous 
system.  I.  H.  J ungmann  (Biochem.  Z.,  1928, 
201,  259—268). — Lactic  acid  was  determined  in  the 
spinal  chord  of  the  frog  and  toad.  The  average 
content  in  the  surviving  marrow  in  salt  solution 
was  0*14% ;  this  is  gradually  given  up  to  the  solution. 
The  lactic  acid  increases  to  some  extent  in  oxygen 
and  considerably  in  nitrogen ;  the  lactic  acid  formed 
in  presence  of  nitrogen  is  not  removed  by  oxygen. 
Stimulation  causes  a  diminution  of  lactic  acid  in 
oxygen,  but  has  no  influence  in  nitrogen, 

J,  H.  Birkinshaw. 

Artificial  elevation  of  lipin  content  of  cen¬ 
tral  nervous  system.  I.  M.  Serejski  (Biochem, 
Z,,  1928,  201,  292— 297).— Brain-liplns,  whether 
derived  from  the  ox  or  dog,  when  administered 
subcutaneously  or  orally  to  dogs,  led  to  an  increase  in 
the  lipin  content  of  the  brain. 

X  H.  Birkinshaw7. 

Liver-glycogen  and  muscle  training.  Y. 
Waxabayashi  (Z.  physiol  Chem.,  1928,  179,  79— 
82). — The  liver-glycogen  of  untrained  rats  determined 
after  moderate  exercise  was  practically  nil.  Trained 
rats  showed  only  a  small  decrease. 

J.  H.  Birkinshaw. 

Inorganic  phosphorus  of  frog  muscle  in  re¬ 
lation  to  lactacidogen  and  phosphagen.  G.  M. 
Bastedo  and  L.  Irving  (Amer.  J.  Physiol.,  1928,  86, 
505— 519),— In  the  contraction  of  isolated  frog 
muscles  phosphagen  is  broken  down  and  acid- soluble 
inorganic  phosphorus  is  liberated.  During  the  period 
in  which  a  muscle  is  approaching  fatigue  there  is  a 
decrease  in  acid-soluble  phosphorus.  This  decrease 
is  due  to  the  production  of  an  acid-stable  compound, 
presumably  “  lactacidogen,”  from  the  liberated 
inorganic  phosphorus.  The  decomposition  of  phos¬ 
phagen  and  synthesis  of  lactacidogen  in  muscle 
are  independent  processes.  The  compounds  may  be 
considered  to  be  in  indirect  relationship,  however, 
since  both  are  in  equilibrium  with  inorganic  phos¬ 
phorus.  B.  A.  Eagles. 

Fission  of  lactacidogen  in  muscular  con¬ 
traction.  G.  Embden  and  H.  Jost  (Z.  physiol. 
Ohem,,  1928,  179,  24—40). — A  method  of  determin¬ 
ation  of  inorganic  phosphoric  acid,  lactacidogen- 
hexose,  and  lactacidogen-phosphoric  acid  is  described. 
A  previous  series  of  determinations  on  the  frog  s 
gastrocnemius  is  repeated,  since  the  earlier  figures 
showing  change  in  inorganic  phosphoric  acid  cannot 
be  used  as  a  measure  of  lactacidogen  hydrolysis  in 
view  of  Lohxnann’s  discovery  of  the  enzymic  con¬ 
version  of  pyro-  into  ortho-phosphoric  acid  in  striped 
muscle.  The  general  conclusion  that  at  the  moment 
of  contraction  a  quickly  reversible  lactacidogen 
hydrolysis  takes  place  in  which  the  orthophosphoric 
acid  greatly  exceeds  the  lactic  add  is  confirmed.  The 
quantity  of  lactacidogen  preformed  in  muscle  is  much 
less  than  was  thought  previously. 

J.  H.  Birkinshaw. 

Creatine-phosphoric  acid  of  muscle.  A.  Pal¬ 
ladia  A.  Ktjdrjavzeva,  and  E.  Savron  (Z.  physiol 
Chem.,  1928, 179,  9— 23).— Poisoning  of  rabbits  with 
phosphorus  and  tetrahydro-p-naphthylamine  pro¬ 
duced  in  general  an  increase  in  the  creatine,  creatine- 
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phosphoric  acid  and  percentage  of  creatine  bound  to 
phosphoric  acid,  and  a  diminution  of  the  lactaeidogen 
of  red  and  white  muscle*  Although  the  changes 
in  red  and  white  muscle  were  mostly  in  the  same 
direction,  the  quantitative  effects  were  diverse  in  the 
two  cases,  J.  H>  Birkinshaw. 

Influence  of  sympathetic  innervation  on  the 
phosphate  and  creatinine  contents  of  striated 
mammalian  muscle.  W.  Schmid  (Biochem.  Z., 
1928,  201,  125 — 147), — The  jaw  muscles  of  white 
rats  on  the  side  from  which  the  sympathetic  influence 
had  been  removed  showed  a  10%  decrease  of  organic 
phosphate  compared  with  the  muscle  of  the  normal 
side,  but  the  creatinine  contents  of  the  two  sides  were 
identical.  P.  W.  Clutterbuck. 

Lactic  acid  and  glycogen  content  of  kidney 
cortex.  J.  T,  Irving  (Biochem.  J.,  1928,  22,  1508 — 
1513), — The  production  of  lactic  acid  in  excised 
kidney  cortex  is  rapid.  The  glycogen  content  under 
the  same  conditions,  on  the  other  hand,  changes  little. 
The  origin  of  the  bulk  of  the  acid  is  unknown.  It  is 
probable  that  the  glycogen  figures  obtained  are 
contributed  to  a  larger  extent  by  substances  other  than 
glycogen.  S.  S.  Zilva. 

41  Acetone  body  fi  formation  and  the  chemical 
affinity  of  oxygen  for  carbohydrate  and  fatty 
acid.  D.  M.  Ervin  (J.  Lab.  Clin*  Med.,  1927,  12, 
1059 — 1065). — An  explanation  is  independent  of  the 
theory  of  dextrose  oxidation. 

Chemical  Abstracts. 

Decomposition  of  acetoacetic  and  p-hydroxy- 
butyric  acids  in  muscle.  I*  Snapper  and  A 
Grunbaum  (Biochem.  Z.,  1928,  201,  464 — 172). — 
When  dog’s  extremities  and  calf’s  tongue  are  perfused 
with  blood  to  which  p- hydroxy  butyric  acid  is  added, 
this  shows  a  decrease  of  45 — 75%  and  13 — 40%, 
respectively,  but  no  oxidation  to  acetoacetic  acid  is 
observed.  About  80%  of  added  acetoacetic  acid 
disappears ;  part  of  this,  18 — 20%  in  dog’s  extremities, 
29  67-5%  in  calf’s  tongue,  is  recovered  from  the 
bone  and  muscle  as  p- hydroxybutyric  acid. 

J,  H,  Birkinshaw, 

Decomposition  of  acetoacetic  acid  and  p-hydr- 
oxyhutyric  acid  in  the  organs  of  the  phloridzin- 
ised  dog.  I.  Snapper,  A,  Grunbaum,  and  C, 
Mendes  be  Leon  (Biochem.  Z.,  192S,  201,  473— 
478), — The  kidneys  and  the  extremities  of  the 
phloridizin- diabetic  dog  are  able  to  break  down 
keto- bodies.  This  activity  seems  to  be  unaffected  by 
phloridsrin- acidosis,  which  therefore  is  characterised 
by  an  increased  production  and  not  by  a  diminished 
breakdown  of  keto-corapounds.  J.  EL  Birkinshaw. 

Regulation  of  metabolism.  X.  Glycogen  in 
adipose  tissue  and  the  possibility  of  conversion 
of  fat  into  carbohydrate.  E.  Wertheimer 
(Pfluger’s  Archiv,  1928,  219,  190—201;  Chem. 
Zentr,,  1928,  ii,  368). — With  dogs,  but  not  with 
rabbits  or  guinea-pigs,  after  hunger  followed  by 
feeding  with  carbohydrate,  glycogen  is  present  in  the 
adipose  tissue.  With  rats,  after  hunger  followed  by 
feeding  with  cooked  rice,  or  white  bread,  milk,  and 
dextrose,  glycogen  is  present  in  the  subcutaneous 
and  abdominal  fat.  On  administration  during  feed¬ 
ing  of  toxic  doses  of  insulin  the  deposition  of  glycogen 


is  small.  The  fat  of  frogs  in  October  and  November 
contains  glycogen.  With  dogs  deficient  in  carbo¬ 
hydrate  by  hunger  and  treatment  with  phloridzin,  after 
cessation  of  acidosis,  a  conversion  of  fat  into  carbo¬ 
hydrate  appears  to  take  place  in  the  liver. 

A.  A.  Eldridge. 

Lactose  metabolism  of  women.  O.  Watkins 
(J.  Biol.  Chem.,  1928,  80,  33 — 66). — Lactose  was 
determined  in  urine  by  preliminary  determination  of 
total  sugar  by  the  method  of  Folin  and  Berglund 
(A.,  1922,  ii,  400),  followed  by  a  similar  determination 
on  a  sample  of  the  urine  previously  subjected  to 
yeast  fermentation.  Normal  men,  and  women  in 
the  intermenstrual  period,  tolerate  10  g.  of  lactose  by 
mouth  without  excretion  of  the  sugar  in  the  urine. 
During  menstruation  the  woman’s  tolerance  for 
lactose  may  be  raised  to  as  much  as  20  g. ;  during 
pregnancy  the  tolerance  is  also  raised,  whilst  in 
lactation  it  is  normal.  In  the  later  stages  of  preg¬ 
nancy  lactose  is  excreted  in  constant  small  amounts ; 
this  excretion  rises  immediately  before  delivery  and 
then  falls  for  a  few  days ;  at  this  point  it  rises  again 
very  markedly  and  then  fluctuates  until,  at  the  end  of 
a  month,  it  becomes  almost  constant  at  a  low  level. 

C.  R.  Haring  ton. 

Variations  in  some  of  the  constituents  of  the 
blood  throughout  the  menstrual  cycle  in  normal 
women*  H.  G.  Close  and  A.  A.  Osman  (Biochem. 
J.,  1928,  22,  1544 — 1547). — In  healthy  adult  females 
there  is  a  slight  decrease  in  the  serum-hvdrogen 
carbonate  and  corresponding  slight  increase  in  the 
serum-chloride  during  the  menstrual  flow.  The 
serum -calcium  and  serum- urea  show  no  significant 
change  at  this  time.  S.  8.  Zilva. 

Arginine  metabolism.  II.  K.  Felix,  H* 
Muller,  and  K.  Dirr  (Z.  physiol.  Chem.,  1928, 
178,  192 — 201). — Of  several  arginine  compounds 
substituted  in  the  a- amino-group,  <La-monobenzoyl- 
arginine  was  the  only  one  resolved  by  arginase. 
Esterification  hindered  but  did  not  prevent  the  action. 
The  d~  a-  monobenzoylarginine  was  prepared  by  a 
Sehotten-Baumann  reaction ;  the  mixture  being 
maintained  at  about  neutrality,  it  decomposes  at 
298°  (uncorr.).  The  hydrochloride  has  [a]g  —8*1°. 
The  optimum  pa  for  arginase  action  on  the  benzoyl 
derivative  is  7.  J,  H,  Birkinshaw. 

Availability  of  ergothioneine  in  supplementing 
diets  deficient  in  histidine.  B.  A.  Eagles  and 
G.  J.  Cox  (J.  Biol.  Chem.,  1928,  80,  249-254).— 
Ergothioneine  is  unable  to  replace  histidine  in  the  diet 
of  rats.  C.  R.  Haring  ton. 

Diet  deficient  in  tyrosine.  H.  D,  Ligktbody 
and  M.  B.  Kenyon  (J.  Biol.  Chem.,  1928,  80,  149 — 
153). — Rats  showed  normal  growth  on  diets  containing 
as  little  as  0*0307%  of  tyrosine,  C.  R.  Harington. 

Animal  calorimetry.  XXXVII.  Specific 
dynamic  action  of  glycine  in  normal  and  adren- 
alectomised  dogs.  F.  Nord  and  H,  J,  Deuel, 
jun.  (J.  Biol.  Chem*,  1928,  80,  115— 124).— After  both 
oral  and  intravenous  administration,  glycine  exercises 
a  specific  dynamic  action  in  adrenalectomised  dogs 
which  is  only  slightly  less  than  that  produced  in 
normal  animals.  C,  R»  Harington. 
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Nutritive  properties  of  gelatin.  E,  W.  Jack* 
son,  B.  E.  Sommer,  and  W.  0,  Rose  (J.  Biol.  Cheiru, 
1928,  SO,  167 — 186). — Diets  containing  gelatin  as  the 
sole  protein  remain  unsatisfactory  for  rats  when 
supplemented  with  tyrosine,  tryptophan,  and  cystine, 
or  even  with  the  11  amino-acids  in  which  gelatin  is 
somewhat  deficient.  The  results  were  not  improved 
by  preliminary  hydrolysis  of  the  protein,  and  are 
therefore  not  to  be  ascribed  to  failure  of  digestion. 
When  gelatin  forms  as  much  as  35%  of  the  diet  it 
seems  to  produce  an  unfavourable  effect  per  se,  since 
nephritis  was  observed  in  many  of  the  animals,  and 
an  inhibition  of  the  growth  of  rats  on  a  easeinogen- 
carbohydrate  diet  was  produced  by  substitution  of 
this  amount  of  gelatin  for  part  of  the  carbohydrate. 

C.  11.  Harington, 

Soya-bean  meal  in  the  human  dietary.  V. 
Ducohesohi  (Arch,  fisiol.,  1928,  25,  428—468; 
Cham.  Zentr.,  1928,  ii,  115). — Experiments  in  vivo 
and  in  vitro  indicate  a  high,  digestive  value. 

A.  A.  Eldridgb. 

Nitrogen,  calcium,  and  phosphorus  meta¬ 
bolism  in  infants  fed  on  soya-bean  11  milk.” 
E.  Tso,  M.  Y ee,  and  T.  Chen  (Chinese  J.  Physiol., 
1928,  2,  409— 414)1— An  infant  fed  for  4 — 5  day 
periods  on  a  daily  ration  of  soya-bean  “  milk  ”  (720  g.), 
sucrose  (72  g.),  and  orange  juice  (4  g.)  showed 
satisfactory  nitrogen  absorption  and  retention. 
The  calcium  and  phosphorus  absorption  appeared  to 
be  inadequate.  The  addition  of  cod-liver  oil  (10 — 
15  g.),  calcium  lactate  (0*6  g.),  and  cabbage  soup 
(100  g.)  greatly  increased  the  calcium  and  phosphorus 
retention  in  a  second  case.  F.  C.  Hapbold. 

Effect  of  variation  of  potassium  and  chlorine 
in  a  wheat  ration.  J.  L.  St.  John  {J.  Agric. 
Res.,  1928,  37,  55— 64).— Rations  containing  added 
potassium  do  not  maintain  partly  grown,  rats.  There 
is  no  evidence  that  potassium  is  capable  of  replacing 
sodium  in  the  ration.  The  addition  of  chlorine  did 
not  affect  this  conclusion.  The  actual  amounts  of 
sodium  and  potassium,  present  seem  to  be  of  more 
importance  than  the  ratio  of  the  two  elements. 

H.  J.  G.  Hines. 

Interpretation  of  nutritional  experiments.  C. 
Newcomb  (Indian  J.  Med.  Res.,  1928,  16,  537— 
543). — The  variability  of  tho  weights  of  rats  under 
experimental  conditions  has  been  examined  statist¬ 
ically  and  coefficients  of  weight  variation  have  been 
obtained.  Tables  are  given  for  finding  the  minimum 
significant  differences  between  the  mean  weight  of 
groups  of  rats.  W.  O.  Kermack. 

Formation  and  fate  of  urea  in  the  dog,  and  the 
relation  between  urea  formation  and  the  reten¬ 
tion  of  amino-acid  substances  and  ammonia 
in  the  liver.  E.  S.  London,  N,  Kotschnev, 
A.  Cholopov,  T,  S.  Abaschidze,  and  A.  K.  Alex- 
andry  (Pfluger’s  Archiv,  1928,  219,  238 — 245; 
Chem.  Zentr.,  1928,  i,  2962 — 2963). — The  continuous 
excretion  of  urea  from  the  liver  into  the  blood-stream 
takes  place  2-5  times  as  rapidly  during  digestion  as 
during  starvation.  Besides  the  kidneys,  the  intestinal 
wall  removes  urea  from  the  blood.  The  pancreas 
produces  smaller  quantities  of  urea.  Its  formation 
in  the  liver  cannot  be  ascribed  simply  to  protein 
H 


derivatives.  The  production  of  urea  is  increased  by 
alanine,  cysteine,  and  ammonium  carbonate,  and 
arrested  by  arginine  and  tyrosine. 

A.  A.  Eldridge* 

Kidney  function.  Relationships  between 
action  of  carbamide,  diuresis,  and  mineral 
metabolism.  R.  E.  Mark  (Arch.  exp.  Path. 
Pharm.,  1928,  137,  143 — 167), — Whereas  in  normal 
animals,  after  administration  of  carbamide,  the  ratio 
of  carbamide  to  potassium  in  the  urine  is  fairly 
constant,  in  renal  insufficiency  (removal  of  one  kidney 
and  partial  suppression  of  the  blood  supply  of  the 
other)  an  increased  excretion  of  potassium  sets  in  1 — 
2  hrs.  after  giving  carbamide,  decreasing  to  small 
values  after  8 — 10  hrs.  Carbamide  fed  to  normal 
animals  causes  an  immediate  diuresis,  but  in  animals 
with  defective  kidney  function  diuresis  is  much 
delayed.  E.  Boyland. 

Excretion  of  choline  in  urine.  P.  Klee  and 
S.  Petropoliades  (Arch.  exp.  Path,  Pharm.,  1928, 
137,  129 — 142). — Choline  is  estimated  physiologically. 
After  acetylation  the  acetylcholine  is  compared  with 
standard  solutions  in  its  effect  on  the  isolated  frog 
heart.  Normal  men  excrete  5 — 50  mg.  of  choline  per 
day.  The  amount  is  increased  by  exercise,  ingestion 
of  lecithin,  by  subcutaneous  or  rectal  administration 
of  choline  chloride,  and  by  tissue- wasting  diseases. 

E.  Boyland. 

Changes  in  the  nuclear  -plasmic  ratio  of  verte¬ 
brate  poikilotherms  during  hunger.  A.  Dmo- 
chowski  (Bioehem.  J.,  1928,  22,  1548 — 1554). — 
In  inanition  the  nuelear-plasmic  ratio  Is  practically 
constant  for  frogs  (Sana  esculenta ).  In  the  case  of 
axolotls  (Ambhjstoma)  it  rises  by  15%  after  §  months 
of  hunger  and  falls  to  15%  below  normal  after  11 
months  of  hunger.  The  ratio  of  trout  after  80  days  of 
hunger  rises  by  30%  for  fry  and  49%  for  2-year* olds. 
This  rise  in  the  nuclear-plasraic  ratio  is  transient, 
values  obtained  for  the  final  stages  of  hunger  being 
subnormal.  A  short  period  of  restitution  does  not 
reduce  the  nuclear-plasraic  ratio  of  trout  to  its 
normal  value,  but  it  does  so  after  a  prolonged  period 
of  restitution.  The  results  obtained  with  trout 
support  the  assumption  of  the  existence  of  reserve 
protein.  Zilya. 

Changes  in  the  nuelear-plasmic  ratio  of  mam¬ 
mals  during  hunger.  A.  Dmochowski  (Bioehem. 

J  1928  22,  1555— 1581).— The  purine-nitrogen  con¬ 
tent  of  rabbit  skeletal  muscle  has  an  average  value 
of  104*6  mg.  per  100  g.,  varying  from  85  to  119  mg. 
The  mean  value  of  the  nuelear-plasmic  ratio  is 
28*55  X  10~3.  The  former  and  latter  values  remain 
constant  throughout  the  duration  of  inanition.  The 
purine -nitrogen  content  of  rabbit  liver  varies  from 
P9-5  mg.  per  100  g.  in  fed  animals  to  162*1  mg.  m 
inanition.  The  mean  nuelear-plasmic  ratio  is 
respectively  50*9  and  484  X  10~3  before  and  after 
starvation.  More  than  50%  of  the  purines  of  muscle- 
tissue  can  bo  extracted  by  water.  Results  similar  to 
the  above  were  obtained  with  muscle  from  which  the 
extranuelear  purine  substances  had  been  removed 
by  extraction  with  water.  S.  S.  Zilva. 

Hunger  and  the  potassium  and  calcium  ion 
content  of  blood-serum,  B.  A.  Schazillo  and 
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D.  C.  Konstantinovskaya  (Bioehem.  Z.,  1928,  201, 
318 — 322). — Hunger  influences  the  ratio  of  potassium 
to  calcium  ions  in  the  blood-serum  of  dogs.  The 
potassium  varies  within  normal  physiological  limits, 
but  the  calcium  decreases  when  symptoms  of  irrit¬ 
ability  and  paralysis  appear.  J.  H,  Birkinshaw. 

Influence  of  active  iron  oxide  (“  siderac  ,r)  on 
metabolism.  A.  A.  Goldbloom  (Z.  ges.  exp.  Med., 
1928,  59,  514 — 530 ;  Chem.  Zentr.,  1928,  i,  2960).™ 
The  urinary  C  :  N  quotient  was  in  general  increased ; 
the  nitrogen  balance  became  more  positive. 

A.  A,  Elbridge. 

Action  of  lachrymal  fluid  on  cholesterolsemia 
and  glycaemia.  D.  Mich  ail  and  P.  Vancka  (Compt. 
rend.  Soc.  Biol.,  1928,  98,  64—65 ;  Chem.  Zentr., 
1928,  i,  3085). — Injection  of  lachrymal  fluid  into 
dogs  causes  a  continuous,  progressive,  and  long- 
continued  hypercholesterolemia,  as  well  as  a  hypo- 
glyeoemia.  A.  A.  Eldridge, 

Aminoaz otoluene ,  aminoazotolueneazo  -  p  - 
naphthol,  and  tolueneazo a cetotolui did e  as  cica¬ 
trising  agents.  E.  Justin -Mueller  (J,  Pharm. 
Chim.,  1928,  fviii],  8,  441— 449).— The  behaviour  of 
these  compounds  in  mineral  oil  suspension  or  solution 
when  shaken  with  water  and  with  ovalbumin  or 
blood-albumin  solutions  has  been  examined.  Emul¬ 
sions  of  varying  degrees  of  stability  are  formed,  and 
from  their  appearance  after  filtering  through  paper  and 
after  keeping  a  method  is  developed  for  testing  the 
cicatrising  power.  The  results  compare  favourably 
with  clinical  experience.  The  action  of  the  sub¬ 
stances  appears  to  be  one  of  peptisation. 

E*  H.  Sharples. 

Relationship  between  chemical  constitution 
and  pharmacological  action  of  local  anaesthetics. 
I-  Novocaine,  tutocaine,  cocaine,  and  psicaine. 
K.  Tominaga  and  I,  Hayashi  (Nagoya  J,  Med.  Sci., 

1927,  2,  6 — 10). — Quantitative  differences  were 

observed  in  the  anaesthetic  action  of  six  stereo- 
isonierides  of  cocaine.  The  four  drugs  show  no 
remarkable  difference  in  physical  properties ; 
pharmacologically,  cocaine  and  psicaine  are  very 
similar,  whilst  tutocaine  is  weaker.  In  toxicity, 
psicaine  is  intermediate  between  tutocaine  and 
novocaine.  Chemical  Abstracts. 

Role  of  calcium  in  narcosis  and  stimulation 
of  decorticated  and  completely  decerebrated 
animals.  H,  Fischer  (Arch.  exp.  Path.  Pharm., 

1928,  138,  169 — -189).— During  sleep  or  narcosis  in 
dogs  intact  or  deprived  of  the  cerebral  cortex  a 
decrease  in  the  calcium  content  of  the  citrated  plasma 
takes  place,  whilst  stimulation  of  the  brain  results 
in  an  increase.  In  the  case  of  completely  decerebrated 
animals  no  alteration  in  the  plasma-calcium  occurs  as 
the  result  of  narcosis  or  stimulation.  The  potassium 
content  of  the  blood-plasma  varies  in  an  opposite 
sense  to  the  calcium  content.  W.  O.  Kermack, 

Fixation  of  suspensoids  [in  the  body]  by 
anaesthetics  and  narcotics.  G.  Spagnol  (Arch 
exp.  Path.  Pharm.,  1928,  137,  250— 256).— Colloidal 
suspensions  of  lead  and  mercury  sulphides  and  many 
dyes  can  be  fixed  in  tissues,  in  which  they  are  not 
usually  precipitated,  by  the  application  of  anaesthetics, 


such  as  chloroform,  or  narcotics,  such  as  the  urethanes, 
to  the  skin.  Only  electro -negatively  charged  colloids 
are  precipitated  in  this  way.  E.  Boyland. 

Action  of  colloidal  sulphur  (sulphosol)  on  the 
blood-sugar  of  experimental  animals  and  of 
man.  G.  Buociardi  (Arch.  Farm,  sperim.,  1928, 
49,  90 — 96,  97—114). — In  the  guinea-pig,  rabbit,  dog, 
and  sheep,  small  doses  of  colloidal  sulphur  produce 
slight  hyperglycemia,  followed  by  slight  hypo¬ 
glycemia.  The  dose  necessary  to  induce  these 
reactions  varies  slightly  in  animals  of  the  same,  and 
widely  in  animals  of  different,  species,  the  order  of 
diminishing  sensitiveness  being  :  sheep,  dog,  rabbit, 
guinea-pig.  When  administered  orally  to  man, 
sulphosol  is  uncertain  in  its  effect  and  may  cause  slight 
increases  or  decreases  in  the  amount  of  the  Wood- 
sugar;  hyperglyeaemia  followed  by  hypoglycemia 
was  not  observed  in  man.  T,  H.  Pope. 

Effect  of  alcohol  and  of  anaesthetics  on  sugar 
utilisation.  W.  E.  Burge  and  D.  J.  Verba  (J. 
Pharm.  Exp.  Ther.,  1928,  34,  299— 303).— Alcohols 
were  introduced  into  sugar  solutions  in  which  gold 
fish  had  been  placed  and  sugar  determinations  were 
carried  out  at  intervals  on  portions  of  the  solutions. 
Methyl  and  ethyl  alcohol  markedly  increased  the  rate 
of  sugar  utilisation,  whilst  chloroform  and  ether 
produced  a  significant  decrease.  B.  A.  Eagles. 

Action  of  alcohol  on  blood-sugar.  J.  Gayrila 
and  T,  Starch ez  (Compt.  rend.  Soc.  Biol.,  1928,  98, 
65—00 ;  Chem.  Zentr.,  1928,  i,  3085).— Alcohol 
slightly  reduces  the  blood-sugar  of  normal  man ;  the 
reduction  in  diabetes  is  thrice  as  great. 

A.  A.  Elbridge. 

Influence  of  ethyl  alcohol  on  the  excretion  of 
purine  substances.  L.  La  Grutta  (Riv.  Patol. 
Sperim.,  1927,  2,  No.  3,  185—196;  Chem.  Zentr,, 
1928,  ii,  71).— Large  doses  of  ethyl,  alcohol  cause  an 
increase  in  the  destruction  of  proteins  and  nucleins, 
and  hence  an  increase  in  the  amount  of  their  decom¬ 
position  products  in  the  urine.  Moderate  and  small 
doses  reduce  the  excretion  of  total  and  purine  nitrogen 
and  of  phosphorus.  Immediately  after  the  ingestion 
of  moderate  or  large  doses  of  alcohol  a  temporary 
disturbance  of  the  ratio  urea-nitrogen  /purine- 
nitrogen  is  observed.  A.  A.  Eldridge. 

Blood-sugar  after  peptone  injection  in  the  dog. 
W,  W.  Branbes  and  J.  P.  Simonds  (Amer.  J,  Physiol., 
1928,  86,  618 — 622). — At  the  height  of  peptone 
shock  the  sugar  content  of  the  blood  from  the  hepatic 
vein  is  increased,  but  there  is  a  hypoglyesemia  in  the 
peripheral  venous  blood.  There  is  an  increased 
glycogenolysis  in  the  liver,  but  so  little  blood  leaves 
the  liver  that  a  hypoglycaemia  of  the  general 
circulation  results,  B.  A,  Eagles. 

Hypoglycemic  action  of  Phaseolus  prepar¬ 
ations.  O.  Gessner  and  K.  Siebert  (Munch,  med. 
Woch.,  192$,  75,  853—855;  Chem.  Zentr.,  1928,  ii, 
169). — The  preparations  caused  a  fall  in  blood-sugar 
on  peroral  administration;  dextrose-  or  adrenaline- 
hyperglycemia  was  reduced  and  abbreviated. 

A,  A.  Elbridge, 

Physiological  effects  of  two  poisons  of  the 
adrenaline  series  :  p-hydr  oxy-(3- (4-hydroxy- 
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phenyI)-iV-methylethylamine,  and  the  corre¬ 
sponding  ketone..  0,  Ehrismann  and  G.  Malofe 
(Arch.  exp.  Path.  Pharm.,  1928,  136,  173—184).— 
The  former  of  these  two  compounds  is  very  similar 
in  its  physiological  effects  to  adrenaline.  The  effects 
of  the  ketone  depend  to  some  extent  on  the  dosage ; 
some  of  them  are  similar  to  those  of  adrenaline,  others 
quite  the  opposite.  Both  substances  are  much  less 
powerful  than  adrenaline.  W.  McCartney. 

Mechanism  of  the  action  of  ephedrine  and 
the  difference  between  the  activities  of  its 
isomerides.  0.  Schaumann  (Arch.  exp.  Path. 
Pharm.,  1928, 138,  208 — 21 8). — Ephedrine  acts  on  the 
blood-pressure  by  rendering  the  vessels  more  sensitive 
to  adrenaline.  Z-Ephedrine  is  very  much  more  active 
than  tf- ephedrine.  W.  0.  Kermack. 

Assays  of  Chinese  ephedrine.  C.  T.  Feng  and 
B.  B.  Read  (Chinese  J.  Physiol.,  1928,  2,  337—344).— 
The  separated  male  and  female  flowers  of  Ephedra 
equisetina  and  E *  sinica  have  been  analysed  for 
ephedrine  and  ^-ephedrine.  The  seasonal  variation 
in  content  has  been  studied.  In  the  flowering  season 
there  is  a  higher  alkaloidal  content  in  the  male  plants 
than  in  the  female  (13—17%  difference),  but  after 
the  fruiting  season  the  two  contents  are  practically 
identical.  The  root,  berries,  and  seeds  of  E.  equisetina 
contain  no  alkaloid,  the  nodes  contain  32%  of  the 
alkaloidal  content  of  the  internodes  and  a  greater 
proportion  of  ^-ephedrine.  Samples  collected  in 
winter  gave  only  53%  of  the  ephedrine  content  of 
mature  samples  collected  in  October. 

F.  C.  Hapfolb, 

Comparative  study  of  ephedrine,  racemic 
ephedrine,  and  ^-ephedrine.  C.  Par  and  B.  E. 
Read  (Chinese  J.  Physiol.,  1928,  2,  435 — 458). — 
The  approximate  ratios  of  the  pressor  actions  of  the 
three  isomerides,  in  doses  of  0*5 — 1*0  mg.  per  kg. 
body-weight,  are  ephedrine  :  ephetonine  :  ^-ephedrine 
as  1  :  0*7  :  0*5.  A  diminished  efficiency  in  the  pressor 
action  of  the  three  isomerides  was  observed  with 
repeated  injection,  but  differences  in  the  maximal  rise 
of  blood-pressure,  following  such  repeated  injections, 
were  not  so  great  where  the  dogs  were  vagotomised 
and  atropinised.  Continued  perfusion  of  the  peri¬ 
pheral  blood  vessels  of  the  toad  with  0*2%  ephedrine- 
Ringer  solution  caused  an  initial  vasoconstriction, 
but  vasodilation  occurs  after  prolonged  perfusion. 
The  isomerides  exerted  a  mutually  immunising  effect 
on  the  pressor  action  and  lowered  one  another  s 
activity ;  e.g.f  the  action  of  i/, -ephedrine  was  abolished 
by  previous  injection  of  ephedrine.  This  immunising 
effect  was  more  strongly  marked  in  the  case  of 
ephedrine  after  previous  injection  of  ^-ephedrine  or 
vice  versa ,  than  in  the  case  of  ephetonine  after  previous 
injection  of  ephedrine.  F.  0.  Hapfold. 

Ephedrine  and  blood-sugar.  I.  I.  Nitzescu 
(Compt.  rend.  Soe.  Biol.,  1928,  98,  55 — 57  Chem, 
Zentr.,  1928,  I,  3085). — Injection  of  ephedrine  into 
dogs  (not  starving)  causes  slight  hyperglycemia,  the 
duration  of  which  is  somewhat  extended  by  simul¬ 
taneous  injection  of  dextrose,  A.  A.  Eldredge. 

Action  of  ergotamine  and  adrenaline  on  the 
residual  nitrogen  content  of  fluid  perfusing 


isolated  organs.  G.  A.  Mednikianz  (Arch.  exp. 
Path.  Pharm.,  1928,  136,  370— 380).— When  isolated 
testicles  of  eats  and  rabbits  are  perfused  by  Ringer- 
Locke's  solution  a  gradual  decline  in  the  residual 
nitrogen  content  occurs.  The  addition  of  adrenaline 
(dilution  1  in  106)  to  the  perfusing  solution  produces  a 
marked  increase  in  the  amount  of  nitrogen.  Ergot¬ 
amine  (dilution  1  in  105)  produces  a  fall  and  the  pre¬ 
vious  action  of  ergotamine  destroys  the  effect  of 
adrenaline.  H.  R.  Ing. 

Influence  of  ergotamine  on  the  blood-sugar. 
Z.  Czezowska  and  J.  Goertz  (Compt.  rend.  Soc. 
Biol.,  1928,  98,  148—150;  Chem.  Zentr.,  1928,  1, 
3085). — In  normal  and  diabetic  man  ergotamine 
considerably  reduces  alimentary  hyperglycemia . 

A.  A.  Eldridge. 

Effect  of  substances  of  the  quinine  group  on 
the  enzymic  functions  of  the  organism.  X. 
Influence  of  quinine  on  the  dynamics  of  protein 
exchange  and  on  oxido-reduetion  processes. 

I.  A.  Smorodincbv  (Biochem.  Z.,  1928,  201,  66— 
73).— Quinine  restricts  the  breakdown  of  protein  and 
the  oxidation  processes  of  the  organism. 

P.  W.  Clutterbuck. 

Influence  of  arsenic  and  antimony  compounds 
on  enzymic  functions  of  the  organism.  V. 
Cause  of  inhibitory  influence  of  arsenites  and 
arsenates  on  salivary  amylase.  I.  A.  Smorodin- 
cev  and  E.  A.  Iwm  (Biochem.  Z.,  1928,  201,  34— 
47). — In  well-buffered  solutions  of  pn  6*8  sodium 
arsenate  has  no  effect  on  the  action  of  salivary 
amylase,  the  previously  observed  inhibition  being  due 
to  change  of  pH>  but  with  arsenites,  in  addition  to 
change  of  pm  the  arsenic  itself  appears  to  take  part 
in  the  inhibition  (cf.  A.,  1927,  792). 

P,  W.  Clutterbuck. 

Action  of  cyanide  on  the  living  cell.  M.  S. 
Resnitschenko  (Biochem.  Z.,  1928,  201,  110 — 
124). — With  very  small  concentrations  of  cyanide  in 
the  first  stages  of  poisoning  respiration  of  eggs  of 
Ascaris  megalocephala  is  increased  due  to  the  alkaline 
nature  of  the  cyanide,  the  specific  respiratory 
inhibition,  due  to  the  cyanide  group  itself,  being 
obtained  later.  P.  W.  Clutterbuck. 

Effect  of  magnesium  sulphate  or  lactose  on 
blood  volume  in  normal,  beri-beri,  and  fasting 
pigeons  0.  W.  Barlow  and  M.  S.  Biskind  (Amer. 

J.  Physiol.,  1928,  86,  594 — 598), — There  is  a  diminu¬ 

tion  of  the  red  cell  count  as  well  as  total  blood-volume 
in  fasting  or  beri-beri  pigeons.  The  anti-angemie 
effect  of  magnesium  sulphate  or  lactose  during  the 
course  of  the  inanition  is  not  due  to  concentration  of 
the  blood  but  to  interference  with  the  destruction 
of  blood.  B.  A.  Eagles. 

Pharmacology  of  lead.  III.  Distribution  of 
lead  between  blood  and  tissue  after  intravenous 
injection.  B,  Behrens  and  Q.  Anton  (Arch.  exp. 
Path.  Pharm.,  1928,  137,  305 — 310 ) , — Lead  chloride 
injected  into  a  jugular  vein  of  a  guinea-pig  rapidly 
disappears  from  the  Hood  until  an  equilibrium  is 
attained  in  which  most  of  the  lead  chloride  is  taken 
up  by  the  tissues,  W.  0.  Kermack. 

Pharmacology  of  lead.  IV.  Mechanism  of 
lead  poisoning  of  fishes.  B.  Behrens  (Arch,  exp. 
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Path.  Pharm.,  1928, 137,  311— 314).— Pish  poisoned 
by  lead  salts  dissolved  in  the  water  in  which  the}' 
are  immersed  show  the  greatest  concentration  of  lead 
in  the  gills,  but  small  quantities  are  also  found  in  the 
other  organs  and  in  the  musculature.  The  toxic 
action  of  the  lead  appears  to  be  exerted  mainly  if 
not  entirely  through  its  presence  in  the  gills. 

W.  0.  Kermac k. 

Diuretic  action  of  organic  mercury  com¬ 
pounds.  B.  voh  Issbkutz  and  F.  von  Vkgh 
(Arch.  exp.  Path.  Pharm.,  1928,  138,  245—255).— 
the  toxicities  and  diuretic  activities  of  certain  organic 
mercury  compounds  have  been  determined  on  rats. 
Diuretic  action  associated  with  low  toxicity  occurs 
with  certain  derivatives  of  camphoric  acid. 

W.  0.  Kermack. 

Histochemical  detection  ol  mercury  in  organs, 
E.  Ohristeller  and  R.  Sammartino  (Z.  ges.  exp. 
Med.,  1928,  80,  11—33;  Chem.  Zentr.,  1928,  i,  2975). 
—Mercury  is  deposited  chiefly  in  the  kidneys,  liver, 
and  lungs.  Small  quantities  are  found  in  the  large 
intestine,  spleen,  pancreas,  heart,  and  central  nervous 
system.  The  distribution  of  mercury  shortly  after 
injection  is  described,  and  details  are  given  of  a 
modification  of  Almkvist's  method  for  its  detection. 

A.  A.  Eldribge. 

Toxicity  of  thallium  sulphate.  J.  0.  Munch 
(J.  Amer.  Pharm.  Assoc.,  1928,  17,  1086—1093). — 
Thallium  is  a  certain,  but  not  a  rapid,  poison  for  rats 
and  it  is  cumulative  in  action.  The  minimum  lethal 
dose  when  fed  to  rats  or  intravenously  injected  into 
rabbits  is  25  mg,  of  thallium  per  kg,  body-weight. 
Previous  work  on  the  toxicity  of  thallium  is  dis¬ 
cussed,  4  E.  H.  Sharpens. 

Formation  from  histidine  by  ultra-violet 
irradiation  of  a  substance  which  lowers  blood- 
pressure  and  stimulates  the  intestine.  F. 
Ellinger  (Arch.  exp.  Path.  Pharm.,  1928,  138, 
129—157). — Histidine  hydrochloride  in  1%  solution 
when  irradiated  with  a  quartz  mercury -vapour  lamp 
yields  small  amounts  of  a  decomposition  product, 
which  is  isolated  by  the  method  used  for  extracting 
histamine.  Within  certain  limits  the  formation  of 
this  product  is  unaffected  by  the  pH  of  its  solutions 
or  by  the  duration  of  the  irradiation,  and  photo- 
catalysts  do  not  accelerate  the  process  of  its  formation. 
Light  of  wave-lengths  297  and  302  pu,  causes  irradiated 
solutions  to  lose  their  activity.  Unirradiated  serum 
from  rabbits,  horses,  or  pigs  and  also  unirradiated 
skin  from  guinea-pigs  contain,  considerable  amounts 
of  histamine-like  substances.  Extracts  of  unirradi- 
ated  guinea-pig  skin  are  never  more  active  than  those 
from  the  irradiated  skin.  W.  McCartney. 

Alterations  in  the  blood  determined  by  X-ray 
therapy.  C.  Starnotti  (Arch.  Farm,  sperim.,  1928, 
46,  49—89). — The  alterations  in  the  blood  produced 
by  X-ray  therapy  are  slight,  particularly  in  relation 
to  those  of  the  secondary  irradiation  to  which  X-ray 
operators  are  subject,  and  consist  in  mild  leucocytosis ; 
with  excessive  treatment,  however,  the  opposite  effect 
may  ^  result.  The  haemoglobin  and  red  corpuscles 
remain  uninfluenced  and  the  physico-chemical  prop¬ 
erties  are  unchanged.  The  results  obtained  with  20 
patients  show  that  these  effects  appear  immediately 


after  the  application  of  the  rays,  but  the  period  after 
which  the  maximum  effect  is  reached,  and  also  the 
duration  of  the  effect,  vary  In  different  cases. 

T.  H.  Pore. 

Viscosity  changes  produced  in  egg-albumin 
by  X-rays.  J.  A.  V.  Faxrbrother  (Brit.  J.  Radiol., 
1928,  [if],  4, 121— 125),— The  viscosity  ol  egg-albumin 
suffers  a  permanent  decrease  (up  to  40%)  by  a  dose 
of  211,500  e  of  Mo-Jl  radiation.  At  the  coagulation 
temperature,  61°,  setting  is  delayed. 

Chemical  Abstracts. 

How  many  respiratory  enzymes  are  there  ? 
O.  Warburg  (Biochera.  Z.,  1928,  201,  486 — 188). — 
For  oxygen  transport  nature  employs  haemoglobin, 
but  all  haemoglobins  are  not  identical  and  other 
means  of  transport,  e.g haemocyanin,  exist.  As  for 
the  transport  of  oxygen,  so  for  respiration,  nature 
makes  use  for  the  greater  part  of  one  mechanism  only. 
Other  enzymes  of  respiration  do  exist,  however. 

J.  H.  Birkinshaw, 

Reduction  of  the  disulphide  group  by  enzyme 
systems.  K,  A,  C.  Elliott  (Biochem.  J.,  1928,  22, 
1410 — 1412). — Neither  dithiodiglycollic  acid  nor  gluta¬ 
thione  is  reduced  by  suceinoxidase  and  succinic  acid. 
Neither  leueomethylene-blue  nor  liypoxanthine  with 
xanthine-oxidase  reduces  the  S*S-group  even  in  the 
presence  of  muscle  residue.  S.  S.  Zelva. 

Preparation  of  succinodehydrogenase  free 
from  fumarase.  N.  Alwall  (Skand.  Arch.  Physiol., 
1928,  54?  1 — 5;  Chem.  Abstr.,  1928,  ii,  60). — The 
fumarase  present  in  succinodehydrogenase  prepared 
from  muscle  is  decomposed  by  heating  the  mixture 
at  50°  for  30  min.  The  activity  of  the  succino¬ 
dehydrogenase  is  thereby  only  weakened. 

A.  A.  Elbridge. 

Enzymic  oxidation  of  oxalic  acid  by  seeds. 
Constitution  of  oxalic  acid.  T.  Thunberg  (Skand, 
Arch.  Physiol,  1928,  64,  6-^16;  Chem.  Zentr.,  1928, 
ii,  31 — 33). — By  the  use  of  powder  and  extracts  of 
seeds  of  Malm  crispa,  Citrus  aurantium  van  dulcis, 
and  Prunus  communis  the  action  of  oxalate  in  increas¬ 
ing  the  ability  to  decolorise  methylene-blue  in  a 
vacuum  was  demonstrated.  The  behaviour  of  potass¬ 
ium  oxalate  as  a  hydrogen  donator,  forming  potassium 
hydrogen  carbonate,  is  discussed.  A.  A.  Elbridge, 

Function  of  peroxidase  systems  and  the 
chemistry  of  the  adrenal  cortex.  New  carbo¬ 
hydrate  derivatives.  A.  Szent-Gyoegyi  (Biochem, 
J.,  1928,  22.  1387 — 1409). — The  isolation  of  a  highly 
reactive  kexuronic  anhydride,  isomeric  with  glycuronie 
anhydride,  m.  p.  175— 189°,  [<x]g  +24°,  from  the 
adrenal  cortex,  from  oranges,  and  from  cabbages  is 
described.  The  method  is  based  on  the  precipitation 
of  the  substance  with  lead  acetate  and  on  the  puri¬ 
fication  by  reprecipitation  with  this  reagent  and  with 
light  petroleum  from  methyl  alcoliol-ether  solution. 
The  hexuronic  acid  is  of  biological  significance.  In  its 
distribution  in  nature  it  is  closely  connected  with 
peroxidase.  Its  oxidation  by  hydrogen  peroxide  in 
the  plant,  which  is  reversible,  is  catalysed  by  per¬ 
oxidase  and  unless  a  sufficiency  of  peroxide  is  added 
the  peroxidase  reaction  may  be  masked  by  its  pres¬ 
ence.  Molecular  oxygen  oxidises  the  acid  irreversibly 
with  the  formation  of  a  new  carboxyl  group.  This 
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autoxidation  is  catalysed  by  copper  but  not  by 
iron  and  manganese.  Cyanide  inhibits  the  oxidation. 
Mild  oxidising  agents  effect  a  reversible  oxidation 
with  loss  of  two  atoms  of  hydrogen.  The  oxidation 
of  the  hexuronic  acid  by  peroxide  and  peroxidase  is 
catalysed  in  plant  juices  by  phenols.  In  the  absence 
of  these  substances  it  is  not  oxidised  by  indophenol- 
oxidase  of  animal  tissue.  Pigment  formation  in  vitro 
can  be  inhibited  by  concentrations  of  1  :  0-00025  of 
the  acid.  It  reduces  hsematin  compounds  slowly. 
Oxidised  hexuronic  acid  is  reduced  by  animal  tissues. 
The  dehydrogenases  of  the  type  of  the  Schardinger 
enzyme  and  the  suecinodehydrase  arc  unable  to  reduce 
the  oxidised  hexuronic  acid.  The  oxidised  substance 
is  reduced  by  the  glutathione  system.  Glutathione 
and  fixed  thiol  groups  strongly  reduce  the  oxidised 
acid.  The  author  suggests  the  following  scheme  of 
oxidation  in  the  plant :  H202+peroxidase  — phenol 
- — >-  hexuronic  acid  — >  other  oxidation  systems. 

S.  S.  Zilva. 

Enzymic  condensation  of  formaldehyde  to 
sugar.  II.  J.  Bodnar  (Biochem.  Z.,  1928,  201, 
281 — 285). — Both  the  pulped  and  the  dried  leaves  of 
TrojJceolum  are  able  to  convert  formaldehyde  but  not 
acetaldehyde  into  sugar.  Boiling  destroys  this  power. 

J.  II.  Birkinshaw. 

Lipases.  I.  Organ-lipases  and  the  inhibition 
of  lipase  action  by  poisons.  K.  Gyotoku  (Proc. 
Imp.  Acad.  Tokyo,  1928,  4,  503 — 504). — Serum-  and 
liver-lipases  are  more  sensitive  to  atoxyl  than  are 
other  lipases.  An  atoxyl-sensitive  lipase  on  puri¬ 
fication  becomes  atoxyl -refractory.  Sodium  fluoride 
has  a  poisonous  action  on  lipases.  A  poisoned  lipase 
cannot  be  regenerated  by  dialysis.  B.  A.  Eagles. 

Lipases.  II.  Determination  of  lipase  in  duod¬ 
enal  contents.  III.  Lipases  and  proteins.  IV. 
Separation  of  lipase  into  two  fractions.  K. 
Gyotoku  and  S.  Terashima  (Proc.  Imp.  Acad. 
Tokyo,  1928,  4,  505,  500—507,  508— 509).— II.  The 
duodenal  contents  are  appropriately  diluted  with  a 
solution  of  equal  parts  of  glycerol  and  1%  ammon¬ 
ium  phosphate.  The  resultant  lipase  solution  is  very 
stable.  The  tributyrin  method  of  Bona  and  Michaelis 
is  used. 

III.  The  lipases  of  biood-serum,  pancreatic  and 
gastric  juices  are  always  found  with  the  proteins 
precipitated  by  60%  saturation  with  ammonium 
sulphate. 

IV.  The  addition  of  quinine  to  gastric  or  pancreatic 

lipases  yields  two  fractions,  each  of  which  alone  is 
inactive,  but  a  mixture  of  the  two  constituents  has  a 
strong  lipolytic  action.  B.  A.  Eagles. 

Bicinus  lipase.  I,  (A)  Hydrolysis  of  esters 
and  of  beeswax.  (B)  Hydrolysis  of  carbo¬ 
hydrates.  A.  Piutti  and  E.  de*  Conno  (Annali 
Chim.  appl.,  1928,  18,  468 — 178). — An  industrial 
preparation  hydrolyses,  not  only  glycerides,  but  also, 
almost  quantitatively,  other  esters,  and  to  some 
extent  sucrose  and  starch.  T.  H.  Pope. 

Biochemical  synthesis  and  hydrolysis  of 
glycerides.  L.  Velluz  (Bull.  Soc.  Chim.  biol., 
1928,  10,  1213— 1226).— The  formation  of  di-  and 


tri-glycerides  by  the  combination  of  the  fatty  acids 
of  olive  oil  and  glycerol  in  the  presence  of  the  enzyme 
in  the  cytoplasm  of  the  castor  bean  (A.,  1928,  328) 
follows  the  law  of  mass  action.  The  enzymic  hydro¬ 
lysis  of  these  esters  is  shown  to  be  a  reaction  similar 
to  those  due  to  heterogeneous  catalysis. 

G.  A.  C.  Gough. 

Influence  of  double  linkings  in  the  biochemical 
synthesis  and  hydrolysis  of  unsaturated  glycer¬ 
ides.  L.  Velluz  (Bull.  Soc.  Chim.  biol.,  1928,  10, 
1227 — 1237). — Reactions  analogous  to  those  described 
in  the  preceding  abstract  in  which  unsaturated  acids 
are  substituted  for  those  from  olive  oil  show  similar 
kinetics.  The  velocities  of  both  synthesis  and  hydro¬ 
lysis  are  inversely  proportional  to  the  iodine  values^ 
of  the  acids.  G.  A,  C.  Gougii. 

Range  of  action  of  the  phosphatases.  C.  Nett- 
berg  and  K.  P.  Jacobsohn  (Biochem.  Z,,  1928,  199, 
498—517). — Derivatives  of  all  the  three  known  forms 
of  phosphoric  acid  undergo  enzymic  hydrolysis,  the 
end-product  being  orthophosphorie  acid.  To  the 
number  of  phosphates  so  far  tested  with  regard  to 
the  effect  of  phosphatases,  monomethyl  phosphate, 
trimethyl  phosphate,  methylpropylcarb inyl  phosphate , 
monocetyl  phosphate,  monocholesteryl  phosphate,  di-o- 
tolyl  pyrophosphate,  di-m.-tolyl  pyrophosphate ,  and  di- 
a-naphthyl  pyrophosphate  are  now  to  be  added.  With 
the  exception  of  trimethyl  phosphate  all  these  sub¬ 
stances  are  hydrolysed  both  by  takaphosphatase  and 
by  animal  phosphatases .  The  extent  of  the  hydrolysis 
was,  in  almost  all  eases,  very  considerable  (up  to 
90%).  The  stereochemical  specificity  of  the  phos¬ 
phatases  has  again  been  confirmed  in  the  case  of 
the  monophosphoric  ester  of  mcthylpropylcarbinol. 
Monocholesteryl  orthophosphate,  m.  p.  187°  (uncorr.), 
is  prepared  from  cholesterol  and  phosphorus  pent- 
oxide.  It  is  purified  by  crystallisation  from  chloro¬ 
form  or  by  precipitation  from  that  solvent  with 
acetone.  It  is  insoluble  in  water  (cf.  Euler  and 
Bernton,  A.,  1927,  1066).  The  tolyl  and  a- naphthyl 
pyrophosphates  were  prepared  by  the  action  of  phos¬ 
phorus  oxychloride  on  the  phenols  in  a  manner  similar 
to  that  described  for  diphenyl  pyrophosphate  (cf. 
Neuberg  and  Wagner,  Biochem.  Z.,  1926,  171,  485). 
The  dipotassium  salt  of  di-o-tolyl  pyrophosphate 
crystallises  in  needles.  It  is  very  hygroscopic,  readily 
soluble  in  water,  slightly  soluble  in  alcohol,  and 
insoluble  in  ether,  acetone,  or  chloroform.  The 
potassium  salt  of  di-m-tolyl  pyrophosphate ,  prepared 
in  the  same  way,  has  very  similar  properties.  Di-a- 
naphthyl  pyrophosphate  is  precipitated  in  the  form  of 
rectangular  plates,  m.  p.  78°,  when  strong  acids  are 
added  to  solutions  of  its  dipotassium  salt,  which  has 
properties  resembling  those  of  the  salts  of  the  tolyl 
pyrophosphates  and  crystallises  in  rhombohedra. 
The  ester  is  soluble  in  ether  and  in  benzene. 

W.  McCartney. 

Phosphatases  of  mammalian  tissues.  II. 
Pyrophosphatase.  H.  D.  Kay  (Biochem.  J.,  1928, 
22,  1446 — 1448). — Pyrophosphatase  is  widely  dis¬ 
tributed  in  mammalian  tissue,  the  distribution  being 
similar  to  that  of  the  orthophosphorie  esterase.  The 
zone  of  optimal  activity  is  between  pu  7*2  and  7*8  as 
against  pn  8*8 — 9*3  for  esterase.  S.  S.  Zilva. 
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Metaphosphatase.  T.  Kitasato  (Biochem.  Z,, 
1028,  201 ,  206—211). — The  author's  yield  (20%)  of 
orthophosphate  (of.  A.,  1928,  1282)  obtained  by  the 
action  of  takaphosphatase  on  sodium  hex  a  met  a- 
phosphate  is  raised  almost  to  100%  by  increasing  the 
enzyme  concentration  and  decreasing  the  amount  of 
8u bstrate.  The  conversion  is  followed  eolorimetrieally 
and  the  orthophosphate  isolated  as  the  ammonium 
magnesium  salt.  F.  W.  Clutterbuck. 

Isoelectric  precipitation  of  pepsin,  II.  F. 
Fencer,  R.  H.  Andrew,  and  A*  W.  Ralston  (J. 
Biol.  Chem.,  1928,  80,  187—190;  cf.  A.,  1927,  793).— 
The  previous  conclusion  is  confirmed  that  the  most 
active  preparations  of  pepsin  are  obtained  by  iso- 
^eleetric  precipitation  at  piC  2*6 ;  in  this  way  an  ash¬ 
free  product  has  been  prepared  containing  C  53*1 5%, 
H  7*20%,  N  1443%,  S  0*88%,  P  043%;  figures  are 
given  for  the  nitrogen  distribution. 

C.  R.  Harington. 

Stereochemical  specificity  of  proteolytic 
enzymes.  E.  Waldschmidt-Leitz  and  H. 
Schlatter  (Nafcurwiss.,  1928,  16,  1026). — Trypsin- 
kinase,  which  splits  off  tyrosine,  hydrolyses  both 
optical  antipodes  of  d/Jeucylglycyl 4- tyrosine  and  of 
dl-bromo?>ohexoylgIycyl~/-tyrosine;  hydrolysis  by 
erepsin,  which  attacks  the  free  amino-group,  takes  an 
asymmetric  course.  This  opens  up  the  possibility  of 
determining  where  the  reaction  of  the  peptide  with 
the  specific  group  of  the  enzyme  molecule  occurs  by 
changing  the  arrangement  of  the  racemic  component 
of  the  molecule.  J.  H.  Birkinshaw, 

Effect  of  the  hydrogen-ion  concentration  on 
the  rate  of  hydrolysis  of  glycylglycine,  glycyl- 
leucine,  glycylalanine,  glyeylasparagine,  glycyl- 
aspartic  acid,  and  biuret  base  by  erepsin.  J.  H. 
Northrop  and  H.  S.  Simms  (J.  Gen.  Physiol.,  1928, 
12,  313 — 328). — 1 The  rates  of  hydrolysis  by  erepsin 
of  the  above  dipeptides  have  been  determined  at 
various  hydrogen- ion  concentrations  and  it  has  been 
found  that  the  dissociation  constants  of  the  substrate 
exercise  a  preponderating  effect .  In  order,  however, 
to  obtain  a  complete  formulation  of  these  results  it 
must  be  assumed  that  erepsin  behaves  like  an  acid 
or  base  with  a  dissociation  constant  of  10~76.  This 
conclusion  is  confirmed  by  measurements  of  the  rate 
of  destruction  of  erepsin  by  heat .  W.  0.  Kermack. 

Proteinase  and  polypeptidase  of  yeast.  W. 
Grassmann  and  H.  Dygkerhoff  (Z.  physiol.  Chem., 
1928,  179,  41 — 78).— Conditions  are  described  for 
preparing  the  polypeptidase  and  proteinase  of  yeast 
by  autolysis  in  presence  of  chloroform.  The  almost 
pure  proteinase  passes  into  solution  chiefly  between 
the  fifteenth  and  the  twenty-fourth  hour  at  pn  4*8 — 5*0. 
It  can  be  purified  by  adsorption  on  alumina.  The 
succeeding  autolysate  contains  polypeptidase  free 
from  proteolytic  action.  Yeast  polypeptidase  is 
completely  inactive  towards  all  proteins,  whether  of 
animal  or  vegetable  origin.  Hydrocyanic  acid  and 
hydrogen  sulphide,  although  inhibitors  of  poly-  and 
di -peptidase,  can  activate  yeast  proteinase.  The 
fresh  proteinase  preparation  is  inactive  until  hydro¬ 
cyanic  acid  is  added.  After  several  days  at  neutral 
reaction  the  preparation  becomes  active  without 
hydrocyanic  acid.  On  keeping  at  pu  5,  the  natural 


activator  is  destroyed  and  the  preparation  is  again 
inactive  without  hydrocyanic  acid. 

The  optimum  pn  for  gelatin  hydrolysis  by  yeast 
proteinase  is  5  0,  for  fibrin  and  edestin  7*0,  for  peptone 
hydrolysis  by  polypeptidase,  7*0.  Yeast  proteinase 
in  its  specific  action  on  gelatin  can  be  completely 
replaced  by  papain-hydrocyanic  acid  but  not  bv 
papain  alone  or  by  pepsin.  J.  H.  Birkinshaw. 

C oproporphyrin  synthesis  by  dried  yeast.  H. 
Fink  and  K.  Weber  (Woch.  Bran.,  1928,  45,  478 — 
480). — By  the  addition  of  dried  yeast  to  highly 
buffered  solutions  of  sucrose  containing  carbamide 
and  mineral  salts,  the  optimum  reaction  for  copro- 
porphyrin  formation  is  found  to  be  pa  4 — 4*5.  The 
authors  express  doubt  as  to  whether  this  is  formed 
by  the  dried  yeast  or  during  development  of  the  living 
cells  contained  in  the  preparation.  F.  E.  Day. 

Enzymic  character  of  co proporphyrin  syn¬ 
thesis  in  yeast.  Cell-free  increase  of  copropor¬ 
phyrin.  R.  M.  Mayer  (Z,  physiol.  Chem.,  1928, 
179,  99 — 116).— The  production  of  coproporphyrin 
by  autolysis  of  yeast  is  inhibited  by  10%  hydro¬ 
cyanic  acid.  When  the  inhibitor  is  removed  after 
15  min.  by  a  current  of  air,  coproporphyrin  Is  again 
formed ;  after  a  longer  period  the  result  is  negative, 
as  the  hydrocyanic  acid  can  no  longer  be  completely 
removed.  Chloroform  and  toluene  also  have  an 
inhibitory  action.  Coproporphyrin  is  formed  by 
cell-free  yeast  juice ;  the  formation  is  inhibited  by 
hydrocyanic  acid  but  not  by  chloroform  or  toluene. 
Coproporphyrin  is  thus  a  true  product  of  enzyme 
action.  Tap-water  produces  a  rapid  disappearance 
of  the  coproporphyrin  fluorescence  of  yeast-cells. 
This  is  due  to  calcium  or  magnesium  hydrogen 
carbonate  in  solution.  J.  H.  Birkinshaw. 

So-called  co-enzyme  of  alcoholic  fermentation. 
A.  J.  Kltjyver  and  A.  P.  Struyk  (Biochem.  Z.,  1928, 
201 ,  212 — 258). — Addition  of  phosphate  to  ultra- 
filtered  moderately  washed  zymase  is  not,  but  of 
ultra-filtrate  is,  able  always  to  bring  about  ferment¬ 
ation.  Addition  of  acetaldehyde  and  phosphate  to 
washed  zymase  is  able  to  bring  about  fermentation 
only  when  sufficient  hoxosephosphate  is  retained. 
By  prolonged  washing,  a  filtrate  residue  is  obtained 
which  cannot  be  reactivated  by  hoxosephosphate, 
but  can  by  boiled  yeast  extract.  Meyerhoff's  co¬ 
enzyme  is  formed  by  heating  a  co-enzyme-free  zymase 
solution  in  presence  of  phosphate  at  100°  for  a  short 
time  and  its  role  is  that  of  inhibiting  the  endotryptase- 
zymase  system,  i.e.,  it  is  probably  identical  with 
Buchner's  antiprotease.  For  cell-free  fermentation 
to  take  place  the  following  are  necessary;  zymase 
and  phosphatase,  a  hydrogen  acceptor,  hexosephos- 
phate,  and  antiprotease.  P.  W.  Clutterbuck. 

Purification  of  co-zymase  from  muscle.  H, 
von  Euler  and  S.  Gard  (Svensk  Kem,  Tidskr.,  1928, 
40,  99—100 ;  Chem.  Zentr.,  1928,  ii,  60).— The 
co-zymase  in  muscle  juice  was  concentrated  by  lead 
and  mercury  precipitation,  but  appeared  to  lack  an 
activator  of  lactic  acid  formation  such  as  is  present 
in  yeast  juice.  A.  A.  Eldridge. 

Formation  of  hexosephosphates  ;  non-fer~ 
mentable  sugars,  M,  Schoen  and  E.  Elion 
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(Compt,  rend.  Soc.  Biol.,  1928,  98,  4 — 7 ;  Chem. 
Zentr.,  1928,  i,  2951). — Zymin  does  not  ferment 
galactose  or  arabinose ;  neither  sugar  affords  hexose- 
phosphate.  The  supposed  connexion  between  fer¬ 
mentation  and  ester -formation  is  thus  supported. 

A.  A.  Eldridge. 

Inactivation  of  invertase  and  raffmase  by  heat. 
J.  M.  Nelson  and  P.  Papadakis  (J.  Biol.  Chem., 
1928,  80,  163—166). — Autolysed  yeast,  when  heated 
at  60°  for  1  hr.,  lost  58%  of  its  power  to  hydrolyse 
sucrose  and  75%  of  its  power  to  hydrolyse  raffinose ; 
this  renders  the  identity  of  invertase  and  raffinaso 
doubtful  (cf.  Willstatter  and  Kuhn,  A.,  1923,  i,  401 ; 
Josephson,  A.,  1924,  i,  919),  C.  R.  Harington. 

Aerobic  and  anaerobic  metabolism  of  cultiv¬ 
ated  yeasts,  F,  Windisch  (Z.  physiol,  Chem., 
1928,  179,  88 — 98). — Yeast  grown  under  anaerobic 
conditions  presents  a  healthier  appearance  and  has  a 
much  higher  fermenting  power  than  yeast  grown  under 
ordinary  conditions  with  access  of  air. 

J,  H.  Birkinshaw. 

Decomposition  of  cellulose  by  aerobic  bacteria. 
R.  J.  Dubos  (J.  Bact.,  1928,  15,  223— 234).— By 
using  strips  of  filter  paper  partly  immersed  in  a 
solution  containing  sodium  nitrate  05,  dipotassium 
hydrogen  phosphate  1*0,  magnesium  sulphate  hepta- 
hydrate  0*5,  potassium  chloride  0*5,  ferrous  sulphate 
heptahy drate  0*01,  water  1000  g.,  kept  at  28°,  pure 
cultures  of  cellulose-decomposing  bacteria-  have  been, 
obtained  as  follows  :  (a)  strict  aerobes,  unable  to 
utilise  any  carbon  compounds  examined  except 
cellulose,  (b)  strict  aerobes  'which  decompose  cellulose 
and  grow  well  on.  starch  agar,  but  not  on  nutrient 
agar,  (e)  facultative  anaerobes,  which  decompose 
cellulose,  and  grow  wrell  in  ordinary  media. 

Chemical  Abstracts. 

Fermentation  of  maltose  by  Bacterium  pul- 
lorum .  P.  R.  Edwards  (J.  Bact.,  1928,  15,  235 — 
243). — B.  pullorum  does  not  attack  duleitol  or  cf -malt¬ 
ose,  hut  may  produce  acid  from  the  products  of 
alkaline  hydrolysis  of  maltose. 

Chemical  Abstracts. 

Carbohydrate  metabolism  of  F.  aeruginosa  (B, 
pyocyaneus),  H.  J.  Sears  and  M,  F.  Gourley  (J. 
Bact ,  1928,  15,  357 — 366). — Production  of  acid  in 
presence  of  a  small  quantity  of  dextrose  was  observed 
when  the  nitrogen  content  of  the  medium  was  low. 
The  organism  can  utilise  various  sugars. 

Chemical  Abstracts. 

Bacterial  metabolism.  Influence  of  phos¬ 
phate  buffer  in  carbohydrate-free  and  in  dex¬ 
trose-containing  media.  C.  F.  Slanetz  and  L.  F. 
Rettger  (J.  Bact,,  1928,  15,  297 — 317). — Compar¬ 
ative  determinations  of  total  protein-,  non-protein-, 
ammonia-,  amino-,  and  polypeptide-nitrogen,  and  of 
biuret  ’were  made.  Chemical  Abstracts. 

Bacterial  destruction  of  acetylmethylcarbinol. 
0.  B.  Williams  and  M,  B.  Morrow  (J.  Bact.,  1928, 
17,  43—48). — Acetylmethylcarbinol  is  destroyed  by 
Aerobacter  aerogenes,  the  green  fluorescent  bacterium, 
and  by  aerobic  spore-formers.  It  probably  serves 
as  a  source  of  carbon.  Chemical  Abstracts. 

Stability  of  carbohydrate  media.  L.  D.  Henry 
and  M.  S.  Marshall  (J,  Lab.  Clin.  Med.,  1927,  12, 


474 — 477). — Unheated  (20%)  filtered  solutions  of 
dextrose,  lactose,  maltose,  sucrose,  mannitol,  and 
lamilose  stored  at  5°  retain  their  specific  properties 
with  regard  to  fermentation  for  at  least  20  months; 
xylose  for  at  least  12  months.  Storage  after  admix¬ 
ture  with  culture  medium  soon  renders  fermentation 
reactions  non-specific.  Chemical  Abstracts. 

Bacterial  oxidations  by  molecular  oxygen.  I. 
Aerobic  oxidation  of  dextrose  and  its  ferment¬ 
ation  products  in  relation  to  the  viability  of  the 
organism.  R.  P.  Cook  and  M.  Stephenson  (Bio- 
chem.  J.,  1928,  22,  1368 — 1386). — B,  coli  is  capable 
of  oxidising  dextrose  and  its  products  of  fermentation 
such  as  lactate,  pyruvate,  acetate,  and  formate,  by 
means  of  molecular  oxygen.  Ethyl  alcohol  and 
acetaldehyde  are  not  oxidised.  These  compounds 
do  not,  however,  act  as  inhibitors  in  concentrations 
of  O'QliY  to  the  oxidation  of  other  substances.  The 
oxidation  of  formate  proceeds  to  completion,  that  of 
dextrose  and  lactate  to  two  thirds,  and  that  of  acetate 
to  three  fourths  of  completion.  When  the  proportion 
of  the  living  cells,  which  varies  originally  from  one 
third  to  one  tenth  of  the  total  number  of  organisms, 
is  reduced  by  exposure  to  ultra-violet  light  to  0*27% 
and  0*021%  of  their  original  number,  the  rate  of 
oxidation  is  only  slightly  affected.  B.  alkali  genes 
oxidises  the  above  substrates  except  dextrose.  B. 
sporogenes,  on  the  other  hand,  does  not  oxidise  any 
of  these  substrates.  S.  8.  Zilva, 

Production  of  gelatinase  by  B.  proteus .  A,  T. 
Merrill  and  W.  M.  Clark  (J.  Bact.,  1928, 15,  267 — 
296). — Synthetic  media  were  employed.  In  the 
absence  of  both  calcium  and  magnesium,  no  gelatinase 
was  found ;  in  presence  of  calcium  alone  the  amount 
was  small,  and  in  that  of  magnesium  alone  only 
moderate.  Gelatinase  was  produced  anaerobically 
when  dextrose  or  small  quantities  of  nitrate  were 
added  to  a  synthetic  lactate  medium. 

Chemical  Abstracts. 

Purification  of  diphtheria  toxin.  G.  Abt  (Ann. 
Inst.  Pasteur,  1928,  42,  1 336—1 365) . — Diphtheria 
toxin  is  adsorbed  by  precipitated  di-  or  tri-calcium 
phosphate.  The  precipitate  is  dissolved  by  the 
addition  of  sodium  citrate  and  citric  acid.  The 
calcium  is  removed  and  the  liquid  dialysed  against 
distilled  wfater.  Expressed  in  terms  of  toxic  units 
per  milligram  of  protein  the  crude  toxin  contained 
only  0*55  unit,  whereas  the  purified  toxin  contained 
22*35  unite.  B.  A.  Eagles. 

Heart  hormone.  IX.  Experiments  with  a 
heart  extract  from  warm-blooded  animals.  L. 
Harerlandt  (Pfliiger’s  Archiv,  1928,  219,  279 — - 
285 ;  Chem.  Zentr.,  1928,  ii,  64), — Experiments  with 
an  extract  of  ox  heart  are  described. 

A.  A.  Eldridge. 

Influence  of  hormones  on  cell  chemistry.  J. 
Wohlgemuth  [with  Klofstock  and  Hayashi]  (Dent, 
med.  Woch.,  1928,  54,  816—817  ;  Chem.  Zentr.,  1928, 
ii,  63). — “  Thyreoglandol,”  <£  ovoglandol,”  *£  testi- 
glandol,”  and  adrenaline  cause  an  increase  in  the 
respiration  of  the  skin  of  the  guinea-pig ;  insulin  and 
hypophysin  decrease  it.  No  influence  on  anaerobic 
glycolysis  was  observed.  Insulin,  thyroxine,  follic- 
ulin,  adrenaline,  and  "  thyreoglandol  ”  stimulate  the 
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production  of  lactic  acid  from  lcevulose  by  the  human 
placenta.  A.  A,  Eldridge, 

Hyphophysin  and  gluconeogenesis.  I.  I. 
Nitzescu  and  M.  Benetato  (Compt.  rend.  Soc.  BioL, 
1028,  98,  58 — 60 ;  Chem.  Zentr.,  1928,  i,  2953).— In 
starring  rabbits  an  extract  of  the  posterior  lobe  of 
the  pituitary  causes  gluconeogenesis  in  the  liver, 
storage  of  glycogen  up  to  2%  taking  place.  Similar 
results  were  obtained  with  adrenaline  and  insulin. 
Muscular  gljmogen  is  mobilised  by  pituitary  extracts. 

A.  A.  Eldridge, 

Extraction  of  the  hormone  of  the  corpora 
lutea.  P.  Gley  (Compt.  rend.  Soc.  Biol.,  1928, 
98,  656 — 657 ;  Chem.  Zentr.,  1928,  i,  2953).— 

Lutcocrinin  ”  is  obtained  from  pig’s  corpora  lutea 
by  soaking  the  minced  material  in  dilute  tartaric 
acid  solution,  toxic  substances  being  precipitated 
with  lead  acetate ;  the  hormone  is  precipitated  with 
copper  hydroxide,  the  precipitate  redissolved  in  acid, 
the  copper  removed  with  hydrogen  sulphide,  and  the 
solution  neutralised.  A.  A.  Eldridge. 

Testing  of  commercial  ovarian  preparations. 
Kochmanx  (Arch.  exp.  Path.  Pharm.,  1928,  137, 
187* — 200). — 1 Tests  were  made  by  noting  the  effect 
on  the  growth  of  the  uterus  and  the  production  of 
oestrus,  but  mainly  by  observing  the  effect  on  meta¬ 
bolism.  Several  preparations  for  injection  increased 
metabolism  to  varying  degrees,  although  some  were 
inactive.  Some  dry  preparations  administered  by 
mouth  were  not  tolerated  very  well  and.  caused 
reduction  in  body-weight  and  in  metabolism. 

E.  Boyland. 

Testing  ovarian  preparations.  P.  Trendelen¬ 
burg  and  H.  Gremels  (Arch,  exp.  Path.  Pharm., 
1928,  137,  201— 202).— Tests  of  the  preparations  for 
injection,  made  by  examination  of  the  effect  on  the 
cestrous  cycle,  gave  results  in  agreement  with  those 
of  Kochmann  (preceding  abstract).  E.  Boyland. 

CEstrus-produeing  hormone  :  its  preparation 
and  standardisation  in  a  water-soluble  form. 
H.  Allan,  F.  Dickens,  E.  C.  Dodds,  and  F.  O. 
Howjtt  (Biochera.  J.,  1928,  22,  1526— 1543).— The 
method  consists  of  the  saponification  of  the  minced 
placenta  with  barium  hydroxide  and  a  series  of  puri¬ 
fications  by  repeated  extraction  with  butyl  alcohol 
and  with  ether  and  by  saponification.  The  active 
material  passes  through  a  porcelain  filter  and  dialyses 
through  parchment.  It  is  stable  to  prolonged  incub¬ 
ation  and  to  short  exposures  to  high  temperatures. 
The  preparation  is  inactive  in  a  single  dose,  but 
produces  oestrus  when  given  in  a  series  of  small 
injections.  A  method  for  the  standardisation  of  the 
product  based  on  a  combination  of  the  multiple  dose 
technique  with  the  statistical  method  (ef.  Coward 
and  Burn,  J.  Physiol.,  1927,  63,  270)  is  described. 
By  this  method  the  weight  of  one  unit  is  calculated 
to  be  0  01  mg.  The  preparation  is  without  effect  on 
blood-pressure  or  respiration  and  no  ill  effects  follow 
when  it  is  injected  daily  for  some  months  into  patients. 

S.  S.  ZmvA, 

Heart-lung-adrenal  preparation.  S.  V.  Anit¬ 
schkow  and  A.  I.  Kusnetzow  (Arch.  exp.  Path. 
Pharm.,  1928,  137,  168— 179),— The  adrenals  are 
included  in  the  circuit  of  the  Starling  heart-lung 


preparation.  Electrical  stimulation  of  the  gland  causes 
a  marked  temporary  increase  in  the  secretion  of  adren¬ 
aline;  treatment  with  nicotine  i>roduces  a  permanent 
increase  in  the  secretion  of  adrenaline. 

E.  Boyland. 

Role  of  lipins  in  the  vegetative  system.  I. 
Antagonistic  influence  of  the  physico-chemical 
state  of  lipin  sols.  K.  Dresel  and  R.  Stern- 
heimer.  IV,  Effect  of  lipins  on  the  blood 
picture  [with  11,  Hirsch].  V.  Effect  of  adrenal¬ 
ine  on  the  serum-lecithin  and  -cholesterol  [with 
F.  Himmelweit]  (Z.  kiln.  Med.,  1928,  407,  739—758, 
796 — 802,  803 — 809;  Chem.  Zentr.,  1928,  ii,  67— 
68). — V.  Injection  of  adrenaline  normally  causes  an 
increase  of  cholesterol  and  a  decrease  of  lecithin  in 
human  blood-serum.  In  certain  pathological  con¬ 
ditions  the  reverse  is  the  case.  A.  A.  Eldridge. 

Absorption  of  calcium  by  the  musculature  of 
the  small  intestine  during  the  action  of  adrenal¬ 
ine.  L»  Jendrassik  and  S.  Donhoffer  (Bioehem, 
Z.,  1928,  201,  199— 205).— The  experiments  of 
Dresel  and  Wollheim  (A.,  1925,  i,  616)  on  calcium 
absorption  by  the  intestine  during  the  action  of 
adrenaline  are  repeated  with  a  large  number  of  rabbits, 
but  no  regularity  of  results  could  be  obtained. 

P.  W.  Clutterbuck. 

Behaviour  of  the  hexosephosphoric  acid  of  the 
blood  towards  adrenaline.'  H.  JLawaczeck  (Deut. 
Arch.  klin.  Med.,  1928, 159,  257—266;  Chem..  Zentr., 
1928,  ii,  67). — Injection  of  1%  adrenaline  solution 
(1  c.c.)  causes  a  fall,  maximal  in  10 — 15  min.,  in  the 
blood  hexosephosphoric  acid ;  normal  values  are 
regained,  and  a  small  rise  is  observed,  in  80  min.  The 
blood-sugar  value  is  maximal  when  the  hexosephos¬ 
phoric  acid  value  has  become  normal.  When  defibrin - 
ated  blood  is  kept  in  vitro ,  the  hexosephosphoric  acid 
in  appreciably  increased  in  60  min.;  the  rise  is  not 
affected  by  addition  of  adrenaline. 

A.  A.  Eldridge. 

Behaviour  of  the  hexosephosphoric  acid  of 
the  blood  towards  insulin.  H.  Lawaczeck 
(Deut.  Arch.  klin.  Med.,  1928, 159,  267—274;  Chem. 
Zentr.,  1928,  ii,  67). — Injection  of  insulin  (30—40 
units)  causes  a  rise  of  blood  hexosephosphoric  acid 
(15  min.)  followed  by  a  fall  (1—1  *5  hrs.)  to  subnormal 
values.  Thus  the  effect  on  the  acid  is  most  marked 
when  that  on  the  blood-sugar  has  just  begun.  Insulin 
in  vitro  had  no  effect.  A.  A.  Eldridge. 

Regulation  of  the  production  of  insulin.  III. 
Action  of  anhydro-sugars  and  sugar  derivatives. 
E.  Grafe  and  F.  Meythaler  (Arch.  exp.  Path. 
Pharm.,  1928,  136,  360—369;  ef.  A.,  1927,  1115; 
1928,  925). — By  use  of  the  technique  previously 
described  (loc*  cit.)  it  is  shown  that  the  production  of 
insulin  is  stimulated  by  sugar  derivatives  which  con¬ 
tain  or  can  give  rise  by  hydrolysis  to  a  reducing 
group,  such  as  hexosans,  glucosamine,  glycuronic 
acid,  dihydroxyaeetone,  and  glyeeraldehyde.  Non¬ 
reducing  sugar  derivatives  such  as  sorbitol  and 
saccharic  acid  do  not  affect  the  production  of  insulin. 

H.  R.  Ing. 

Effect  of  insulin  injected  directly  into  the 
renal  artery  on  the  nitrogen  and  sugar  elimin¬ 
ation  of  the  phloridzlnised  dog.  J.  Goldstein 


BIOCHEMISTRY. 


103 


and  W.  J.  Stephens  (Proc.  Amer.  Physiol  Soc., 
Amer.  J.  Physiol.,  1927,  81,  480). — An  immediate 
decrease  in  the  elimination  of  sugar  and  increase  in 
that  of  nitrogen  was  observed. 

Chemical  Abstracts. 

Optical  activity  of  insulin-muscle-dextrose- 
sodium  chloride  mixtures  and  hydrogen-ion 
concentration.  C.  N.  J.  Gram  and  O.  J.  Nielsen 
( Biochem.  Z.,  1928,  201,  369 — 390). — When  fresh 
muscle  was  introduced  into  a  mixture  of  dextrose, 
salt,  and  water  the  diatysate  showed  in  many  cases  a 
lower  rotatory  power  than  corresponded  with  the 
reducing  power.  In  some  of  these  cases  insulin  was 
also  added  to  the  mixture.  Sometimes  in  presence 
of  insulin  the  difference  disappeared  on  keeping,  the 
two  dextrose  figures  becoming  identical  This  subse¬ 
quent  adjustment  was  observed  only  in  presence  of 
insulin.  The  of  the  mixture,  originally  7*4,  rapidly 
adjusts  itself  to  6  0— 6*2  when  muscle  is  added.  A 
borate  buffer  has  a  disturbing  effect  on  the  rotation 
of  dextrose  owing  to  complex  formation.  The  cause 
of  these  rotation  phenomena  is  obscure. 

J.  H.  Birkinsilaw. 

Anti-insulin  and  external  secretion  of  the 
pancreas.  R.  Meyer-Bisch,  D.  Bock,  and  W. 
Wohlexberg  (Arch.  exp.  Path.  Pharm.,  192S,  136, 
185 — 202 ) . — U1  tra -filtered  human  pancreatic  juice, 
intravenously  administered  to  rabbits,  usually  pro¬ 
duces  a  rise  in  the  amount  of  blood-sugar.  The  juice 
contains  some  substance  toxic  to  these  animals. 
Juice  from  dogs  is  less  toxic  to  rabbits  and  produces 
smaller  increases  of  blood-sugar.  As  a  rule  the 
amount  of  blood-sugar  increases  only  when  the 
animals  under  treatment  have  previously  been  receiv¬ 
ing  acid  food.  In  an  alkaline  medium  the  action  of 
anti-insulin  is  not  only  suppressed,  but  may  even  be 
reversed  as  a  result  of  an  increased  production  of 
insulin.  In  dogs  from  which  the  pancreas  has 
been  removed  pancreatic  juice  has  a  stronger  effect 
than  in  normal  dogs.  The  external  secretion  of 
the  pancreas  produces  in  dogs  an  increase  in 
the  protein  content  of  the  lymph,  a  decrease  in  its 
alkali  reserve,  and  simultaneous  decrease  in  its 
sugar  content.  Anti-insulin  is  produced  in  the  pan¬ 
creas  and  is  present  in  the  pancreatic  juice. 

W.  McCartney. 

Iodine  content  and  action  of  the  thyroid  gland. 
Biological  method  for  evaluation  of  thyroid 
preparations.  H.  Kreitmair  (Z.  ges.  exp.  Med., 
1928,  61,  202—209;  Chem.  Zentr.,  1928,  ii,  368).— 
The  action  of  the  thyroid  hormone  can  best  be 
followed  by  observing  the  loss  of  weight  of  guinea-pigs. 
According  to  this  method  the  biological  action  of 
thyroid  preparations  is  unrelated  to  the  iodine  content. 

A.  A.  Eldridge. 

Separation  of  vitamin  fraction  from  cod-liver 
oil.  J.  EL  Marchs  (J.  Biol  Chem.,  1928,  80,  9 — 
14). — The  oil  is  hydrolysed  with  concentrated  aqueous 
potassium  hydroxide  together  with  a  trace  of  alcohol ; 
the  resulting  soaps  are  treated  with  a  small  amount 
of  water,  and  the  unsaponifiable  matter,  containing 
all  the  vitamins- A  and  -D  of  the  original  oil,  is 
separated  by  extraction  with  ethylene  dichloride. 

C.  R.  Haringtox. 


Cod-liver  oil.  E.  M.  Bailey,  H.  C.  Cannox, 
and  H.  J.  Fisher  (Conn.  Agric.  Exp.  Sta.  Bull,  1928, 
No.  295,  334 — 337). — Drummond’s  colour  test  for 
vitamin- A  agrees  fairly  well  with  standard  U.S. 
Pharmacopoeia  animal  feeding  tests.  Samples  gave 
the  following  colour  values  :  six,  5  or  less ;  nine, 
5 — 10  ;  two,  10 — 20 ;  three,  more  than  20. 

Chemical  Abstracts. 

Determination  of  vitamin-A.  E.  M.  Nelson 
and  D.  B.  Jones  (J.  Biol  Chem.,  1928,  80,  215 — 
226). — The  method  laid  down  in  the  U.S.P.,  X,  for 
the  determination  of  vitamin-A  is  criticised  on  the 
ground  that  account  is  not  taken  of  the  growth- 
promoting  effect  of  vitamin -D.  An  improved  method 
is  suggested  by  which  the  rats  are  kept  on  a  diet 
deficient  in  vitamin- A  until  the  onset  of  xerophth¬ 
almia  ;  the  oil  to  bo  tested  is  then  added  to  the  diet, 
and  its  efficacy  determined  by  the  effect  on  the 
ophthalmia  and  on  the  growth  curve. 

C.  R.  Haringtox. 

Distribution  of  vitamin-A  in  maize.  S.  M. 
Hauge  and  J.  F.  Trost  (J.  Biol  Chem.,  1928,  80, 
107 — 114). — Inheritance  of  vitamin- A  in  a  cross  of  a 
yellow  and  white  maize  followed  exclusively  that  of 
the  yellow  colour  of  the  endosperm,  and,  like  the 
latter,  therefore  shows  Mendelian  characteristics. 

C.  R.  Haringtox. 

Relation  between  antimony  trichloride  reac¬ 
tions  of  vitamin-A  and  of  certain  carotinoids. 
B.  von  Euler,  H.  von  Euler,  and  H.  Hellstrom 
(Svensk  Kem.  Tidskr.,  1928,  40,  256 — 262) . — Carotin 
gives  a  colour  with  antimony  trichloride  similar  to 
that  given  by  materials  containing  vitamin-A.  The 
colour  given  by  carotin  has  been  examined  by  means 
of  the  ph otospec trometer  and  the  Lovibond  tinto¬ 
meter.  The  results  are  similar  to  but  not  identical 
with  those  given  by  vitamin-A .  The  reaction  between 
antimony  trichloride  and  arachis  oil  has  also  been 
examined.  W.  O.  Kermack. 

Fluorescence  of  some  fats  containing  vitamin- 
A.  R.  S.  Morgan  and  K.  MacLennan  (Biochem. 
J.,  1928,  22,  1514 — 1522). — The  unsaponifiable  matter 
from  cod-liver  oil  shows  a  bright  fluorescence  when 
illuminated  by  ultra-violet  light  filtered  practically  free 
from  visible  light.  The  effect  of  the  addition  of  this 
fraction  on  the  fluorescence  of  “  jus  ”  (pure  rendered 
beef  fat)  which  is  already  slightly  fluorescent  and  of 
hardened  coconut  oil  which  is  brightly  fluorescent 
has  been  studied.  The  fluorescence  of  butter  or 
butter-fat  is  yellow,  that  of  margarine  blue.  The 
blue  fluorescence  of  margarine  can  be  modified  by 
varying  the  fat  mixture,  by  addition  of  unsaponifiable 
matter  from  cod-liver  oil  (small  additions  of  which 
increase  the  brightness  and  diminish  the  blueness  of 
the  fluorescence),  and  by  varying  the  nature  of  the 
pigment  present.  A  sample  of  “  oleo  ”  coloured  with 
sufficient  red  palm  oil  to  match  it  with  butter-fat 
and  with  sufficient  unsaponifiable  matter  from  cod- 
liver  oil  to  bring  it  up  to  butter-fat  in  vitamin-A 
potency  matches  butter-fat  exactly  in  fluorescence. 
A  method  is  described  for  the  determination  of  the 
brightness  of  the  fluorescence  of  a  solid  fat,  the  colour 
being  expressed  in  terms  of  three  additive  primaries, 
red,  green,  and  blue.  S.  S.  Zilya. 


104 


BRITISH  CHEMICAL  ABSTRACTS. — A, 


Synthesis  of  vitamin-/?  in  the  rumen  of  the 
cow,  S.  I.  Beckdel,  JH.  B.  Honeywell,  R.  A. 
Butcher,  and  M>  H.  Knutsen  (J.  Biol.  Chem.,  1928, 
80,  231 — 238). — The  contents  of  the  rumen  of  a  cow 
on  a  diet  deficient  in  vitamin-B  were  obtained  by 
fistula,  allowed  to  ferment  for  5  days  at  37°,  and 
extracted  with  alcohol ;  the  extract  was  found  to  be 
rich  in  vitamin-B.  The  predominant  organism  of  the 
flora  of  the  rumen,  Flavobacterium  vitarumen ,  was 
grown  on  media  free  from  vitamin  -J?,  and  the  dried 
bacteria  were  found  to  contain  the  vitamin ;  the 
synthesis  of  vitamin-B  by  this  organism  explains  why 
the  cow  needs  minimal  amounts  only  of  this  vitamin 
in  the  diet.  C.  R,  Harington. 

Dietary  requirements  for  fertility  and  lact¬ 
ation.  XIX.  Does  copper  supplement  vitamin- 
11  for  lactation?  XX.  Differentiation  of  vit¬ 
amin-/?  complex  in  rice-polishings.  B.  Sure 
[with  D.  J.  Walker  and  E.  H.  Stuart]  (J.  Biol. 
Chem..  1928,  80,  289—295,  297— 307).— XIX.  Addi¬ 
tion  of  copper  to  a  vitamin-/?  concentrate  did  not 
reduce  the  amount  of  the  latter  which  was  required 
by  1  acta  ting  rats. 

XX.  The  previously  observed  (A.,  1928,  555) 
inefficiency  of  the  lactating  rat  in  secreting  vitamin -2? 
in  the  milk  extends  to  both  vitamin-B }  and  vitamin-/?2; 
as  determined  by  requirements  for  lactation,  rice- 
polishings  are  relatively  rich  in  -Bl  and  poor  in  -Br 

C.  R.  Harington. 

Antineuritie  vitamin.  II.  Properties  of  the 
1 1  curative  1 1  substance.  J.  L.  Rose  dale  and 
C.  J.  Oliveiro  (Biochem.  J.,  1928,  22, 1362—1367).— 
The  antineuritie  vitamin  of  an  extract  of  rice-polish¬ 
ings  is  destroyed  by  fermentation  and  by  sterilisation. 
It  contains  sucroclastic  and  lipoclastic  but  not  proteo- 
clastic  enzymes.  In  “ dry”  beri-beri  the  pancreas  is 
incapable  of  lipoclastic  and  tryptic  digestion. 

S.  S.  Zilya. 

Effect  of  pit  on  adsorption  of  active  factors  of 
vitamin-1?  by  fuller’s  earth.  W.  D.  Salmon, 
N.  B.  Guerrant,  and  I.  M.  Hays  (J.  Biol.  Chem., 
1928,80, 9L — *101). — Optimal  adsorption  of  vitamin-/?! 
by  fuller's  earth  was  obtained  at  pn  4*0,  the  efficacy 
of  adsorption  decreasing  rapidly  with  increasing 
alkalinity  (which  led  to  simultaneous  inactivation) 
and  more  slowly  with  increasing  acidity.  Adsorption 
of  vitamin -Bo  increases  in  efficiency  up  to  pn  0*08, 
which  was  the  most  acid  reaction  tested.  Over  the 
range  studied  adsorption  of  vitamin-B1  was  more 
complete,  under  the  best  conditions,  than  that  of 
vitamin-!?.,.  C.  R.  Harington. 

Conversion  of  vitamin-/?  into  automatin  by 
activation  through  irradiation.  H.  Zwaarde- 
maker  (Compt.  rend.  Soc.  Biol,,  1928,  98,  183 — 184 ; 
Chem.  Zentr.,  1928,  ii,  166). — By  irradiation  of  auto- 
matinogen,  active  automatin  could  be  obtained  in 
heart  muscle.  Automatm  is  apparently  identical 
with  Demoor’s  active  substance  and  Haberlandt’s 
heart  hormone ;  it  also  has  properties  similar  to  those 
of  d’Eykmann’s  irradiated  vitamin-B. 

A.  A,  Elbrxdge. 

Antiscorbutic  vitamin  in  cabbage  soup*  cab¬ 
bage  puree,  and  turnip  juice.  E.  Tso  (Chinese 


J.  Physiol.,  1928,  2,  403 — 408). — All  three  prepar¬ 
ations  protected  guinea-pigs  from  scurvy  and  also 
promoted  normal  growth.  *  F.  C,  Happold. 

Fluorescence  of  oils  and  fats.  J.  F.  Carrx&re. 
— See  B.#  1929,  26. 

Vitamin  contents  of  Japanese  foodstuffs. 
Siomoda,  Fujimaki,  and  Saiki. — See  B.,  1928,  942. 

Characterisation  of  the  immediate  physi¬ 
ological  action  of  water-soluble  vitamins.  N. 
Bezssonoff  (Bull.  Soc.  Chiin.  biol.,  1928,  10,  1179 — 
1198). — Guinea-pigs  fed  on  a  diet  deficient  in  vit¬ 
amin-0  show,  on  administration  of  vitamin-0,  an 
increase  in  the  bromine  titre  of  the  urine  in  the  case 
of  adult  animals,  a  decrease  in  the  case  of  young 
growing  animals,  and  the  appearance  of  a  blue 
reaction  of  the  urine  with  monomolybdophospho- 
tungstic  acid  (which  is  absent  during  avitaminosis, 
Bezssonoff,  A.,  1926,  722).  Increase  in  weight 
becomes  perceptible  after  48  hrs.  The  bromine  titre 
of  the  urine  is  proportional  to  the  content  of  phenol 
and  p-cresol  and  approximately  to  the  density;  it 
lias  no  relation  to  the  degree  of  pigmentation.  The 
bromine  absorbed  corresponds  approximately  with 
twice  the  amount  of  carbon  in  the  urine. 

G.  A.  C.  Gough. 

Immediate  physiological  effects  of  avitamin- 
osis-C.  N.  Bezssonoff  (Bull.  Soc.  Cfaim,  biol., 
1928,  10,  1199 — 1212). — Avitaminosis-O  causes 

accumulation  of  toxic  phenolic  substances  in  the 
blood  and  consequent  inanition.  G.  A.  C.  Gough. 

Antirachitic  substances.  VIII.  Purified  ergo- 
sterol  and  its  esters.  C.  E.  Bills  and  E.  M. 
Honeywell  (J.  Biol.  Chem.,  1928,  80,  15 — 23). — 
The  crude  sterol  from  yeast  is  dissolved  in  a  mixture 
of  95%  alcohol  (2  parts)  and  benzene  (1  part),  the 
solution  is  cooled  slowly  to  commencing  turbidity  of 
the  mother-liquor,  and  the  crystals  of  ergosterol  are 
collected;  one  more  recrystallisation  from  alcohol- 
benzene  gave  a  product,  in.  p.  166—183°  according 
to  the  degree  of  hydration,  [a]|5  —132°,  [oQ\  —171°, 
the  rotation  of  which  could  not  be  altered  by  conver¬ 
sion  into  an  ester  and  recovery  by  hydrolysis.  Ergo¬ 
sterol  purified  by  the  above  method  yields  an  acetate, 
m.  p.  181°,  [ajg  —SO0;  isobutyrate,  m.  p.  162°  after 
sintering,  [a]|J  —84° ;  isovalerate,  m.  p.  160°  after 
sintering,  [a]**  —82° ;  benzoate,  m.  p.  168°,  [a]§  — 177°  ; 
einnamate,  m.  p.  179°,  [*]f  —22°,  all  rotations  in 
chloroform.  Careful  purification  of  ergosterol  fails 
to  affect  its  speetrographie  properties. 

C.  R.  Harington. 

Vitasterol-i).  II.  Activation  of  ergosterol. 
A.  Jendrassik  and  A.  G.  Kemenyffi  (Biochem.  Z., 
1928,  201,  269 — 280).- — Ergosterol  attained  its  maxi¬ 
mum  antirachitic  activity  after  30  min.  irradiation ; 
after  10  hrs.  the  activity  was  destroyed.  No  un¬ 
changed  ergosterol  then  remained.  A  material  having 
five  times  the  activity  of  the  irradiated  product  was 
obtained  by  fractionation  with  ethyl  alcohol.  The 
unchanged  ergosterol  after  removal  of  the  active 
product  can  be  again  activated  by  irradiation.  The 
intensity  of  the  orange  colour  produced  with  iodine- 
seems  to  give  an  indication  of  the  content  of  vita- 
sterol-D,  J.  H.  Birkinshaw. 
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Biological  inertness  of  irradiated  mycosterols 
other  than  ergosterol.  G,  Rosenheim  and  T.  A, 
Webster  (Biochem.  J.,  1928,  22?  1426—1428). — A 
mycosterol  “  fungisterol  ”  was  isolated  as  the  acetate 
m.  p.  117 — 118°,  —43°,  from  the  mother-liquor 

after  removal  of  crystallisable  ergosterol  from  ergot. 
This  sterol,  and  also  two  other  sterols  from  the 
same  source  were  found  to  be  biologically  inactive 
after  irradiation.  S.  S.  Zilva. 

Chronic  effects  of  irradiated  saponin  and 
irradiated  ergosterol.  H.  Handovsky  (Arch, 
exp.  Path.  Pharm.,  1928,  137,  264— 268).— Adminis¬ 
tration  to  rabbits  of  saponin  irradiated  by  a  mercury 
vapour  lamp  results  in  an  increase  of  the  carbohydrate 
of  their  muscles,  whereas  administration  of  lion- 
irradiated  saponin  causes  a  decrease.  Adminis¬ 
tration  of  irradiated  ergosterol  causes  a  decrease  in 
the  carbohydrate  content  of  the  muscles. 

W.  O.  Kermack. 

Duration  of  effect  of  ultra-violet  irradiation 
of  chickens.  W.  C.  Russell,  0.  N.  Massengale, 
and  0.  H.  Howard  (J.  Biol.  Ohera.,  1928,  80,  155— 
162). — The  calcium  and  phosphorus  concentrations 
in  the  blood  of  chickens  on  a  diet  deficient  in  vita- 
min-D  was  proportional  to  the  time  of  exposure  of 
the  birds  to  ultra-violet  irradiation ;  a  parallelism 
was  observed  between  the  calcium  and  phosphorus 
of  the  blood  and  the  percentage  of  bone-ash.  One 
exposure  of  the  bird  to  ultra-violet  light  of  45  min. 
duration  produced  an  effect  lasting  1  week,  whilst 
longer  single  exposures  up  to  270  min.  were  active 
for  2  weeks.  0.  R.  Harington, 

Yeast  ergosterol.  III.  F.  Reindel. — See  this 
voL,  61. 

11  Hypervitaminosis  1 '  and  11  vitamin  balance. 11 
L.  J.  Harris  and  T.  Moore  (Biochem.  J.,  1028,  22, 
1461 — 1477). — Young  rats  lose  weight  rapidly  and 
die  on  a  synthetic  diet  containing  QT%  of  irradiated 
ergosterol.  An  increase  of  vitamin- J3  in  the  form  of 
marmite  to  four  times  the  normally  adequate  level 
does  not  appreciably  influence  this  decline.  On  the 
other  hand  further  addition  of  vitamin- B  (and  -C), 
through  the  medium  of  wheat-germ  and  orange  juice, 
prevented  the  loss  in  weight  in  two  animals.  Rats 
on  a  diet  containing  15%  of  cod-liver  oil  and  a 
restricted  allowance  of  the  vitamins- JS  do  not  thrive 
as  well  as  animals  on  a  diet  containing  a  similar 
content  of  araehis  oil.  In  the  former  case  normal 
gestation  fails  (cf.  Hartwell,  A.,  1927,  1107;  Sure, 
?&icL,  905).  0*001%  of  irradiated,  non-irradiated,  or 
heated  ergosterol  in  the  diet  makes  no  appreciable 
difference  in  the  condition  of  rats  subsisting  on 
vitamin-R-restrieted  or  vitamin-jB-free  diet.  Massive 
doses  of  vitamin -A  and  -D  concentrate  from  cod-liver 
on  produce,  in  conjunction  with  vitamin- B  deficiency, 
changes  such  as  loss  of  hair  and  severe  skin  lesions. 
I  he  lethal  dose  of  irradiated  ergosterol  becomes  non¬ 
toxic  concurrently  with  the  destruction  of  vitamin- D 
by  over-irradiation .  S.  S.  Zilva. 

Daily  growth  and  oil  content  of  Bax:  seeds, 
A,  C.  Dillman  (J.  Agric.  Res.,  1928,  37,  357— 
•h-).— The  most  rapid  formation  of  the  oil  in  flax 
seeds  begins  about  the  seventh  day  after  flowering 


and  continues  for  a  period  of  15—18  days.  It  reaches 
a  maximum  33  days  after  flowering,  coincident  with 
the  maximum  dry  weight  of  the  seed.  The  bearing 
of  this  on  the  harvesting  of  flax  is  discussed. 

E.  A.  Lunt. 

Chemical  composition  of  the  oil  in  relation  to 
the  morphological  and  physiological  characters 
of  the  plant.  S,  Fachini  and  G.  Dorta  (Giorn. 
Chim,  Ind.  AppL,  1928,  10,  460— 462).— Olive  oils 
from  the  northern  parts  of  Italy  (Lake  Garda,  Liguria) 
contain  only  small  proportions  (2—6%)  of  linoleic 
acid,  whereas  certain  oils  from  Southern  Italy, 
Greece,  and  Northern  Africa  contain  considerable 
quantities,  even  as  much  as  17%,  of  this  acid,  together 
with  a  high  percentage  of  saturated  fatty  acids.  ~  This 
result  appears  to  be  opposite  to  that  found  by  Ivanov 
(A.,  1927,  906)  for  seed  oils.  The  composition  of 
olive  oil  seems  to  be  influenced  by  the  age  and  degree 
of  acclimatisation  of  the  plant. "  The  characteristics 
of  an  oil  depend  largely  on  the  biological  and  morpho¬ 
logical  factors  of  the  plant  furnishing  it. 

T.  H.  Pope. 

Carbon  dioxide  assimilation  of  the  sugar  beet. 
H,  Lundegardii  (Flora,  1928,  [ii],  21,  273—306; 
Chem,  Zentr.,  1928,  ii,  257). — The  dependence  of  the 
assimilation  on  temperature  follows  the  same  regul¬ 
arities  for  different  plants,  but  differences  exist  in  the 
position  of  the  optimum.  The  results  are  considered 
in  relation  to  plant  geography.  A.  A.  Eldridge. 

Evolution  of  carbon  dioxide  and  absorption 
of  oxygen  in  germinating  seeds.  G,  Frietinger 
(Flora,  1927,  [ii],  22,  167—201 ;  Chem.  Zentr.,  1928, 
ii,  160). — No  parallelism  between  carbon  dioxide 
evolution  and  oxygen  assimilation  was  observed, 
although  both  are  greatly  influenced  by  the  medium . 

A.  A.  Eldridge. 

Decomposition  of  hexoses  in  plants.  III. 
Co-zymase  of  plants.  W.  Zaleski  and  E. 
Sciiatalow  A-Z  aleska  j  a  (Biochem*  Z. ,  1928,  201* 
190 — 198). — The  power  of  pea -meal  to  utilise  acet¬ 
aldehyde  is  lost  on  dialysis  but  regained  on  adding 
boiled  extract  of  dried  yeast,  a  co-enzyme  probably 
identical  with  eo- zymase.  The  difference  between 
the  aldehydase  activity  of  non-germinating  and 
germinating  peas  can  be  compensated  for  by  addition 
of  excess  of  co-enzyme  (cf.  A.,  1927, 1226). 

P.  W.  Clutterbuck. 

Catalase  in  relation  to  growth  and  other 
changes  in  plant  tissue.  J.  E.  Knott  (N.Y. 
Agric.  Exp.  Sta.  Mem.,  1927*  No.  106,  63  to.).— The 
catalase  activity  of  spinach  and  celery  leaves  is 
generally  greatest  at  intermediate  ages.  Rise  (10°) 
of  temperature  increased  the  catalase  activity  of 
celery  plants:  the  pn  of  the  plant  juice  could  not  be 
correlated  with  catalase  activity,  which  was  increased 
by  fertilising  with  phosphorus  and  nitrogen. 

Chemical  Abstracts. 

Catalase  reaction  in  pollen.  G,  Lopriore  (Rer, 
deufc.  bofc.  Ges.,  1928,  46,  413 — 423).— In  general  the 
catalase  content  of  the  pollen  from  various  plants 
increases  with  the  increasing  ripeness  of  the  pollen, 

E.  A.  Lunt. 

Sodium  and  potassium  content  of  lentils  and 
peas.  W.  KDster  and  J.  Umbrecht  (Z*  physiol. 
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Clicm.,  192S,  179, 139 — 148). — The  sodium  and  potass¬ 
ium  content  of  the  ash  of  lentils  and  peas  was  deter¬ 
mined.  The  average  value  for  small  lentils  was 
Na*Of  0-782%;  Ko0,  31-95%,  for  cultivated  lentils, 
Na20,  3-06%;  K20,  37-4%.  Peas  had  1*81%  Na20, 
40*35%  K20  in  the  ash.  J.  H.  BnncrasHAiv. 

Physiological  function  of  magnesium  in  plants. 
E,  Caxals  {Bull.  Soe,  Chini.  biol.,  1928,  10,  1260 — 
1270). — The  magnesium  and  calcium  contents  of  the 
ash  from  various  parts  of  a  large  number  of  plants 
show  wide  variations  (Ca  2*2 — 35*5,  Mg  0*8 — 5*7% ; 
Ca  :  Big  0-81 — 32*2).  Except  in  herbaceous  plants, 
the  leaves  contain  more  magnesium  than  the  stems 
and  the  amount  of  calcium  generally  increases  with 
the  age  of  the  tissue.  Dialysis  of  the  juices  of  fungi 
and  potato  shows  that  a  large  proportion  of  the 
magnesium  and  calcium  exists  in  an  inorganic  form, 
probably  as  phosphate.  G.  A.  C.  Gough. 

Effect  of  plasmolysis  on  carbon  dioxide 
assimilation  in  plants.  EL  Walter  (Ber.  deut. 
hot.  Ges.,  1928,  46,  530 — 539). — The  effect  of  plasmo¬ 
lysis  induced  by  immersion  in  sucrose  solutions  of 
varying  concentrations  on  the  capacity  for  carbon 
dioxide  assimilation  has  been  investigated  in  the  case 
of  Ebdm  canadensis*  E.  A.  Luht. 

Determination  of  sulphur  and  phosphorus  in 
vegetable  tissues.  R.  Echeyik  and  A,  Cretin 
(Bull.  Soc.  Chim.  biol.,  1928, 10,  1248— 1259).— After 
oxidation  by  means  of  nitric  acid,  the  sulphur  is 
determined  as  barium  sulphate  and  the  phosphorus 
titrated  with  uranium  acetate  solution. 

G.  A.  C.  Gough. 

¥aierian  root  and  the  formation  of  sucrose. 
EL  Kunz-Krause  (Apoth.-Ztg.,  1928,  43,  484 — 485; 
Ghent ,  Zentr.,  1928,  i,  2733). — Sucrose  was  deposited 
from  ethereal  tincture  of  valerian.  The  occurrence 
of  sucrose  with  certain  mono carboxy -acids  suggests 
a  relationship  between  the  genesis  of  sucrose  and 
the  appearance  of  fatty  acids,  particularly  butyric 
and  valeric.  A.  A.  Eldridge. 

Glucosides  of  digitalis  leaves.  A.  Win  da  us 
(Arch.  exp.  Path.  Pharm.,  1928,  135,  253—258). — 
A  comparative  review  of  the  work  of  Cioetta  (A., 
1926,  755)  and  of  the  author  (A.,  1923,  i,  1107 ;  1924, 
i,  1215;  1925,  i,  1295;  1926,  153;  Nachr.  Ges.  Wiss. 
Gottingen,  1926,  170;  1927,  422)  on  the  chemistry  of 
digitoxin,  gitoxin  (bigitalin),  and  gitalin. 

W.  0.  IVERMACK. 

Glucosides  of  Adorns  vcrnalis.  K.  FrOMherz 
(Munch.  Med.  Woch.,  1928,  75,  S18— 820;  Chem. 
Zentr.,  1928,  ii,  75). — Two  highly  active  digitalis-like 
glucosides  differing  in  degree  of  activity  can  be 
isolated  from  Adonis  v 'emails,  A.  A-  Eldridge. 

Oenanihe  sarmentosa,  F.  J.  Goodrich  andE.Y. 
Lvhn  (J.  Amor,  Pharm.  Assoc.,  1928,  17,  1096— 
1104).— The  dried  leaves  and  stems  of  0.  sarmentosa 
grown  on  the  American  Pacific  coast  contain  0-038% 
of  oil  having  0-9188,  [af  +7-78°,  nf  1-4918,  and 
congealing  at  —12°.  It  is  principally  composed  of 
terpones  and  contains  sulphur  (1*28%)  and  furfur* 
aldehyde.  The  dried  fruit  gives  0*35%  of  oil  (#r$ 
0*9032,  j>]j*  +7-52°,  nfy  14942,  congealing  pt.  -10*5°) 
also  containing  sulphur  (0-91  %)  but  no  furfuraldehvde. 


It  consists  mainly  of  terpenes  and  contains  phellandr- 
ene,  probably  a-pheliandrene;  The  rhizomes  and  roots 
yield  0*1%  of  oil  (on  dried  material)  having  d15’5  0*9304, 
[a] n  + 7 -52°,  1  *4898,  and  containing  f urfuraldehydc 
and  a  small  amount  of  sulphur.  Pectin  is  present  in 
the  rhizome  in  an  amount  equivalent  to  2*36%  of 
pectie  acid  (on  dry  material).  The  dry  material  also 
contains  3-14%  of  reducing  sugars,  starch,  sucrose, 
gums,  and  resins.  Alkaloids  were  not  present  in  any 
part  of  the  plant,  but  small  amounts  of  glucosides 
may  be  present.  The  plant  is  not  toxic  to  guinea-pigs 
or  rats.  E.  EL  Sharples. 

Principle  extracted  from  Sphacele  par vi flora, 
Linn.  V.  Hasenfratz  (Compt.  rend.,  1928,  187, 
903 — 904). — The  white  solid,  m.  p.  105°,  isolated  from 
the  dried  leaves  of  S,  parvifiora,  Bentham  (yield 
3  g./kg.),  by  steam-distillation  and  crystallisation  of 
the  product  from  alcohol,  is  proved  to  be  identical 
with  the  sesquiterpene  alcohol  ledol,  C15H260  (Hjelt, 
A.,  1896,  i,  248),  isolated  from  Ledium  palustre,  Linn. 

J.  W.  Baker. 

Isolation  of  mesaconic  acid  from  cabbage 
leaves.  EL  W.  Boston  (Biochem.  J.,  1928,  22, 
1523—1525). — Mesaconic  acid  is  present  in  the  fraction 
of  the  ether-water  extract  of  leaves  which  is  precipit¬ 
ated  by  alcohol  and  in  the  11  dicarboxylate  ”  fraction 
left  after  precipitation  of  bases  with  pkosphotungstic 
acid.  In  the  former  it  is  liberated  from  its  calcium 
salt  by  dilute  sulphuric  acid  and  extracted  with 
alcohol.  From  the  latter  fraction  after  decomposing 
the  barium  dicarboxylates  it  is  extracted  with  alcohol 
and  purified  partly  by  extraction  with  ether  and  partly 
by  precipitation  as  the  calcium  salt  from  this  alcoholic 
extract.  S.  S.  Zilva. 

Amaryllis.  Marita  (Imp.  Japanese  Inst.  Nutri¬ 
tion  ;  Bull.  soc.  hyg.  aliment.,  1927,  15,  481 — 504, 
524—551). — The  air-dried  plants  contained  :  -water 
80*53,  crude  protein  1*19,  crude  fat  0*23,  crude  fibre 
0-72,  carbohydrates  (as  dextrose)  17*32,  ash,  0*01%. 
“  Sekisanine  ”  C2,1H36N206,  m.  p.  200°  (0*05%),  and 
“  lycorine”  m.  p.  248°  (0*13%),  were 

present.  Chemical  Abstracts. 

Nutritional  chemistry  of  raw  food  sub¬ 
stances.  L  The  banana.  K.  Kondo.  M.  Naka- 
iima,  and  T.  Suzuki.  II.  The  water-melon,  K. 
Kondo  and  T.  Hayashi  (Mem.  Coll.  Agric.  Kyoto, 
1028,  6,  23—53,  55— 72).— I.  The  following  per¬ 
centage  composition  is  given  for  the  edible  portion  of 
the  banana  fruit :  water  70%,  total  nitrogen  0*29%. 
protein  1*83%,  starch  4*69%,  reducing  sugars  12*23%, 
non-reducing  sugar  1*94%,  peetirfs  0*38%,  fibre 
0*34%,  ash  1*04%. 

II.  Analyses  of  the  juice  of  different  varieties  of 
ripe  water-melons  give  the  following  average  results : 
“water  92%,  sugars  6 — 8%,  chiefly  leevulosc,  ash  0*3%, 
nitrogen  0*08%.  E,  A,  Luxt, 

Comparative  plant  chemistry.  XXI,  Chem¬ 
istry  of  latex-bearing  plants.  IV.  J.  Zellner 
(Monatsh.,  1928,  50,  211— 215).— The  dried  latex  of 
Campanula  irachdiutn,  L.,  yielded  a  small  ether- 
soluble  fraction  containing  resin  acids,  but  no  sensible 
quantity  of  fatty  acids.  "  A  wax  alcohol,  m.  p.  87 c, 
was  isolated.  Euphorbone  or  sterols  were  absent. 
The  alcoholic  extract,  evaporated  to  dryness  and 
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crystallised  from  water,  yielded  a  glucoside,  campa- 
nuli?tt  ( ?)  C12H18O0,  m.  p,  210°  (deeomp,),  from  which 
dextrose  and  a  phenolic  substance  were  obtained. 
Acetylation  of  the  glucoside  yielded  an  acetyl  com¬ 
pound,  C24H28G14,  m.  p.  202°,  with  simultaneous  loss 
of  water.  The  mother-liquors  of  the  campanulin 
contained  “  taimoid  ”  substances,  but  no  sugars  or 
alkaloids.  The  aqueous  extract  of  the  dried  latex 
contained  chiefly  inorganic  salts.  The  extract  with 
dilute  alkali  contained  proteins. 

The  dried  latex  of  Lactarius  rufus.  Scop.,  yielded,  on 
extraction  with  light  petroleum,  a  considerable  amount 
of  lactaric  acid.  Only  resinous  substances  could  be 
isolated  from  the  mother-liquors.  The  small  alcohol- 
soluble  fraction  contained  mannitol  and  dextrose. 
The  aqueous  extract  appeared  to  contain  a  weakly 
acidic  carbohydrate  as  a  potassium  compound.  The 
extract  of  the  residue  with  alkali  yielded  proteins  on 
acidification.  The  composition  is  similar  to  that  of 
the  latex  of  H  vellerem  (A.,  1021,  i,  212). 

R.  K.  Callow. 

Plugging  substance  in  the  vessels  of  hops. 
T.  0.  Thrufp  (Ann.  Bot.,  1928,  42,  1027—1028),— 
A  plugging  substance,  insoluble  in  concentrated  acids 
and  incapable  of  ordinary  staining,  has  been,  found 
in  the  yessels  of  hops.  E.  A.  Lunt* 

Water-soluble  protein  in  wheat  seed.  R. 
Herznke  (Biochem.  Z,,  1928,  202,  320— 328).— The 
properties  of  the  carefully  purified  water-soluble 
protein  of  wheat  seeds  (leucosin)  show  that  it  belongs 
to  a  group  of  substances  analogous  to  the  animal 
pseudoglobulins.  W,  McCartney. 

_  Proteins  of  buckwheat  flour.  M.  Hara  (Imp. 
Japanese  Inst.  Nutrition ;  Bull,  soc.  byg.  aliment,, 
1927, 15,  481—504,  524—551). — The  following  values 
are  recorded  (percentages  of  total  nitrogen  within 
parentheses)  ;  amino -nitrogen  0  0525  (849),  humin- 
0*0487  (7-60),  cystine-  0*0117  (1*82),  arginine-  0*1527 
(23*82),  histidine.  0*0158  (2*43),  lysine-  0*0204  (3*19), 
monoamino-  0*2599  (40*53),  non-amino-  0*0874 

(13*63),  total  0*6590  g.  Chemical  Abstracts. 

Protein  content  of  Italian  millet.  Kondo 
(Imp.  Japanese  Inst.  Nutrition ;  Bull.  soc.  hyg. 
aliment.,  1927,  15,  481—504,  524— 551).— The  follow¬ 
ing  values  are  recorded  :  water  13*57,  crude  protein 
1142,  albuminoids  10*36,  fat  5*32,  nitrogen- free 
extract  63*68,  fibre  1*71,  ash  0*87%.  The  protein 
(30  g.)  contained :  total  nitrogen  0*6009 ,  humin-  0*0155 
(2*54%  of  total),  amide-  0*0734  (12*03),  arginine- 
0  9592  (9*71),  cystine-  0*0135  (2*21),  histidine-  0*0720 
(11*81),  lysine-  0*0369  (6*05),  monoamino-  0*3015 
(49*43),  non-amino-  0*0290  g.  (4*76). 

Chemical  Abstracts. 

Prearginine  in  edestin  and  its  resistance  to 
hydrolysis.  H.  S.  Simms  (J,  Gen.  Physiol.,  1928, 
12,  231 — 239). — Titration  data  indicate  that  edestin 
contains  no  free  arginine  but  that  this  amino-acid  is 
present  in  the  form  of  prearginine  (cf.  A.,  1928,  837). 
Partial  hydrolysis  of  edestin  (up  to  18%  of  the  total 
hydrolysis)  by  pepsin  does  not  convert  prearginine 
into  arginine.  The  second  carboxyl  groups  of  glut¬ 
amic  and  aspartic  acids  are  in  part  present  as  amides 
and  50%  are  otherwise  combined,  possibly  as  anhydr¬ 
ides,  whilst  6%  are  free  to  ionise.  Samples  of  edestin 


hydrolysed  to  the  extent  of  5,  14,  or  18%  were 
equally  effective  in  promoting  growth  of  sarcomatous 
fibroblasts.  W.  O.  Iyermack. 

Basic  nitrogen  of  plant  extracts,  H.  B. 
Vickery  (Plant  Physiol.,  1927,  2,  303 — 311). — 
Phosphotungstie  acid  is  an  uncertain  precipitating 
agent  for  the  true  basic  nitrogen  of  plants,  since  it 
may  precipitate  non-basic  nitrogenous  substances  as 
well  as  compounds  of  polypeptide  nature  which  yield 
simple  monoamino-acids  on  hydrolysis.  The  method 
is  satisfactory  with  simple  mixtures. 

Chemical  Abstracts, 

Purine  bases  of  the  seed  and  meal  of  the 
soya  bean,  V.  Ducceschi  (Arch.  ScL  Biol.,  1928, 
12,  181—184;  Chem.  Zentr.,  1928,  i,  3082—3083).— 
The  dry  seed  contains  0491%  and  the  dry  meal 
0*233%  of  purine  bases.  A.  A.  Elbridge. 

Location  and  disappearance  of  alkaloids  in  the 
epidermis  of  the  tobacco  leaf,  J.  Ciiaze  (Compt. 
rend.,  1928,  187,  837 — 839). — The  epidermal  cells  of 
the  tobacco  leaf  present  several  types  in  regard  to 
their  nicotine  content ;  in  one  type,  a  brown  liquid 
containing  alkaloids  is  observed  to  exude.  When 
the  hairs  of  the  leaf  exude  this  liquid  the  nicotine 
content  of  the  cell  at  the  base  of  the  hair  diminishes. 

G.  A,  C.  Gough. 

Origin  of  ethereal  oils  in  plants.  L.  Frances- 
coni  (Riv.  ItaL  Ess.  Profumi,  1928, 10,  2 — 6,  33 — 36 ; 
Chem,  Zentr.,  1928,  1,  2414)— It  .is  supposed  that 
isoamyl  alcohol,  from  the  decomposition  of  protein, 
yields  tsovaleraldeliyde,  whence  tsoeitronellal, 
rhodinal,  and  citronellal  are  produced.  Ciferonellal 
gives  rise  to  geraniol  and  hence  linalool ;  ring-closure 
affords  limonene  or  terpineol.  Ring-closure  of  rhodinal 
gives  rise  to  menthone,  and  of  citronellal  to  Ijopulegol. 
Geraniol  by  ring-closure  and  hydration  gives  a-pinene ; 
linalool  by  ring-closure  and  'wandering  of  a  hydroxyl 
group  gives  terpineol.  A.  A.  Eldridge. 

Potentiometric  determinations  in  the  proto¬ 
plasm  and  cell  sap  of  Nitella .  C.  V.  Taylor  and 
D.  M.  Whitaker  (Protoplasma,  1927,  3,  1—6) —A 
non-polarisable  micro-electrode  is  described  and 
figured.  The  protoplasm  produced  a  potential  of 
+0*093  to  +0*030  volt ;  the  values  are  considered 
to  indicate  the  oxidation-reduction  potential.  The 
pa  of  the  cell  sap  was  5*47—6*16. 

Chemical  Abstracts. 

Composition  of  the  cellular  fluid  of  Valonia 
macrophysa -  R.  Hober  and  J.  Hober  (Pflugcr  s 
Arehiv,  1928,  219,  260—272;  Chem.  Zentr.,  1928,  i, 
2945—2946). — The  cellular  fluid  of  Valonia  macro - 
physa  contains  more  potassium ,  bu t  less  sodium,  calcium , 
magnesium,  and  sulphate  than  the  sea-water ;  the  con¬ 
centrations  of  chloride  are  equal.  A.  A.  Eldridge, 

Influence  of  oxygen  and  carbon  dioxide  on  the 
growth  of  Ophiobolus  graminis.  H,  Fellow’s  (J. 
Agrlc.  Res.,  1928,  37,  349— 355).— The  variation  in 
the  amount  of  growth  obtained  both  on  solid  and  on 
liquid  media  of  the  wheat  fungus,  0.  graminis ,  with 
variation  in  oxygen  and  carbon  dioxide  concentrations 
has  been  observed:  It  is  unlikely  that  the  variations 
in  these  two  gases  as  found  in  arable  soils  are  great 
enough  to  affect  materially  the  growth  of  this 
organism.  E.  A.  Lunt. 
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Importance  of  oxygen  in  the  formation  of 
carbamide  by  fungi.  N.  N.  Ivanov  and  M.  I, 
Smirnova  (Biochem.  Z.}  1928,  201,  1 — 12). — Mush¬ 
rooms  accumulate  carbamide  only  when  in  an  atmo¬ 
sphere  containing  oxygen.  The  role  of  oxygen  in  the 
synthesis  of  carbamide  is  discussed  and  is  regarded  as 
analogous  to  its  role  in  the  synthesis  of  asparagine 
(ef.  A.,  1927,  383).  P.  W.  Clutteebuck. 

Colour  variation  in  the  moulds.  A.  Bloch- 
witz  (Ber.  deut.  bot.  Ges.,  1928,  46,  516 — 524). — 

A  review  is  given  of  the  literature  dealing  with  the 
colour  variations  in  the  vegetative  filaments  and 
conidia  of  the  moulds,  and  of  individual  experiments 
on  Aspergillus  flav us  relating  the  colour  variation  with 
the  jhi  °f  the  medium.  E.  A.  Lent. 

Chemistry  of  the  higher  fungi.  XIX.  Poly- 
pm* us  pinicola,  Fr.  E.  Hartmann  and  J.  Zell- 
NER.  XX.  OniphaUa  Campanella,  Batsch,  Maras- 
tnius  Scorodonius,  Fr.,  Boletus  cavipes,  Opat., 
and  Calocera  viscosti,  Fers.  N.  Froschl  and  J. 
Zellner  (Monatsli.,  1928,  50, 193 — 200,  201 — 210). — 
XIX.  Fractionation  of  the  alcoholic  extract  of 
Pohjporus  pinicola  yielded  a  substance,  m.  p,  140 — 
141°  {acetyl  compound,  m.  p.  67 — 68°),  identical  with 
the  eercbrin  from  Amanita  ?nuscaria  (Zellner,  A.,  1911, 
ii,  425),  trehalose,  and  a  final  fraction.  Extraction  of 
the  final  fraction  with  light  petroleum  yielded,  after 
saponification,  sterols  (0*3— 0*4%  of  the  dry  fungus), 
separated  into  ergosterol  and  fungisterol,  resin,  acetic 
and  butyric  acids,  glycerol, choline,  and  an  acid  fraction 
insoluble  in  water,  from  which  was  separated  a  neutral, 
crystalline  substance ,  m.  p.  195 — 196°  (possibly 
identical  with  a  product  obtained  from  Scleroderma 
aurantium ,  Vaill.,  by  Bamberger  and  Landsiedl ;  A., 
1907,  ii,  45),  an  amorphous  neutral  substance,  m.  p. 
87 — 88°,  a  substance  giving  a  cholesterol  reaction, 
(Cj0HiSO)ft,  m.  p.  142 — 144°,  and  amorphous  resin 
acids.  Extraction  of  the  final  alcohol  fraction  with 
ether  yielded  similar  fractions,  substances ,  m,  p. 
221 — 222°  and  215°,  and  a  substance  of  sterol  character, 
(C4HgO),l5  m.  p.  188°.  Tannins  were  obtained  by 
extraction  of  the  final  alcoholic  fraction  with  water, 
leaving  a  residue  containing  phlobaphens.  The  results 
are  contrasted  with  those  of  the  investigation  of  Pohj¬ 
porus  officinalis  by  Sclimieder  (Diss.,  Erlangen,  1886). 

XX.  Omphalia  Campanella,  examined  by  similar 
methods,  yielded  sterols,  liquid  and  solid  fatty  acids, 
resin,  mannitol,  dextrose,  choline,  phlobaphen,  and 
amorphous  carbohydrates. 

Marasmius  Scorodonius  was  subjected  to  steam  - 
distillation.  The  ethereal  extract  of  the  distillate 
yielded  a  paraffin,  m.  p.  55°,  and  an  oil  with  a  garlic¬ 
like  odour,  ( ?)  (C2H5S)„,  0*2%  of  the  dry  fungus.  The 
aqueous  extract  of  the  fungus  yielded  marasmin, 
m*  P*  242°  after  darkening  at  195°,  a 
neutral  substance  with  reducing  properties,  and  from 
the  mother-liquors  were  obtained  choline  and  dextrose, 
but  neither  mannitol  nor  trehalose.  The  portion  of  the 
aqueous  extract  insoluble  in  alcohol  yielded  a  glucosan. 
From  the  portion  insoluble  in  water  was  obtained  a 
substance  of  cerebrin  character,  m.*p.  133°,  a  mixture 
of  sterols,  and  liquid  and  solid  fatty  acids,  the  last 
containing  palmitic  and  stearic  acids  and  a  higher 
fatty  acid. 


From  Boletus  cavipes,  well-defined  products  were 
isolated  with  difficulty.  The  ethereal  extract  yielded 
sterols,  resin,  and  liquid  fatty  acids,  identified  with 
oleic  acid  and  linoleic  acid  by  oxidation  to  dihydroxy- 
and  tetrahydroxy- stearic  acids,  respectively.  The 
alcoholic  extract  yielded  mannitol  and  a  syrupy 
glucosan.  The  aqueous  extract  contained  poly¬ 
saccharides  of  the  type  of  viseosin. 

The  alcoholic  extract  of  Calocera  viscosa  yielded 
trehalose.  The  light  petroleum  extract  of  the  final 
fraction  from  alcohol  yielded,  after  saponification,  a 
mixture  of  sterols  of  the  usual  type,  in  the  mother- 
liquors  of  which  the  amorphous,  reddish-yellow 
colouring-matter  collected,  and  a  mixture  of  fatty 
acids  in  which  2«$o  valeric,  oleic,  palmitic,  and  stearic 
acids  were  recognised.  The  ethereal  extract  of  the 
final  alcohol  fraction  yielded,  after  separation 
of  resin  acids  and  resin,  calocerol,  m.  p.  255°  (decomp.), 
a  neutral,  stable  substance  for  which  the  formula 
C22Hg808  is  proposed.  With  acetyl  or  benzoyl 
chlorides,  two  substances  of  similar  character,  m.  p. 
128°,  were  formed.  Dextrose  and  choline  were 
separated  from  the  residue  of  the  alcoholic  extract. 
The  aqueous  extract  of  the  fungus  yielded  slimy 
polysaccharides,  probably  present  in  the  fungus  as 
potassium  or  magnesium  compounds, yielding  mannose 
on  hydrolysis.  R.  K,  Callow, 

Alcoholic  fermentation  by  Aspergillus  flavus, 
Brefeld.  J.  L,  Yuill  (Biochem.  J.,  1928,  22, 
1504 — 1507). — A.  flavus  does  not  produce  kojic  acid 
under  conditions  in  which  A.  oryzee  produces  it.  In 
presence  of  chalk  the  former  organism,  unlike  the 
latter,  produces  considerable  quantities  of  ethyl 
alcohol  (equivalent  to  15 — 25%  of  the  sugar  con¬ 
sumed  )  in  the  presence  of  air.  During  the  fermentation 
with  A.  flavus  some  calcium  citrate  is  formed  and  some 
soluble  calcium  salts  precipitable  by  alcohol.  When 
the  mould  forms  spores  the  yield  of  alcohol  is  much 
reduced  and  the  quantity  of  citrate  increased. 

S.  S.  Zilva. 

Conditions  of  the  action  of  asparaginase  from 
Aspergillus  niger.  D.  Bach  (Compt.  rend.,  1928, 
187,  955 — 956). — The  action  of  asparaginase  from 
A .  niger  in  the  conversion  of  asparagine  into  ammonium 
aspartate  occurs  only  on  the  alkaline  side  of  the 
isoelectric  point  of  the  acid  (pu  4*5 — 10)  and  is 
greatest  at  42°  and  pa  8*6.  At  pn  7*6  the  optimum 
temperature  is  31°  and  in  both  cases  the  action  extends 
from  7°  to  70°.  The  reaction  is  never  more  complete 
than  80%,  and  the  destruction  of  the  enzyme,  which 
occurs  in  the  extract  of  the  mould,  is  inhibited  by 
asparagine.  G.  A.  C.  Gough, 

Formation  of  calcium  oxalate  crystals  in 
vegetable  cells  in  ultra-violet  light-  G.  Nadson 
and  E.  Rochline-Gleichgerwicht  (Compt.  rend. 
Soc.  Biol.,  192S,  98,  363—365 ;  Chem.  Zentr.,  1928,  i, 
2949). — Exposure  to  ultra-violet  light  causes  the 
appearance  of  calcium  oxalate  in  Elodea  densa ,  E. 
canadensis,  and  Fiery gophyllum  hepai icmfoliu  m . 

A.  A.  Eldridge. 

Diurnal  variation  of  the  gaseous  constituents 
o£  river  waters.  IV.  R.  W.  Butcher,  F.  T.  K. 
Pentelow,  and  J.  W.  A.  Woodley  (Biochem.  J., 
1928,  22,  1478 — 1489 ;  ef.  A.,  1927,  899;  1928,  1163). 
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— The  effect  of  the  pollution  by  effluents  on  the  dis¬ 
solved  oxygen  of  the  river  Lark  was  less  marked  on 
Jan.  25 — 27th,  1928,  than  in  November,  1927.  The 
diurnal  variation  was  still  evident.  During  February 
16 — 17th,  when  the  effects  of  the  winter  pollution  were 
disappearing,  the  range  of  variation  of  oxygen  content 
was  smaller  than  at  any  other  time  of  the  year,  i.e.t 
66 — 77%  saturation.  The  figures  obtained  in  March 
1928  indicate  the  commencement  of  that  rapid 
increase  of  diatoms  which  occurs  every  spring.  In  the 
case  of  the  river  Itchen  the  oxygen  curves  of  January, 
February,  March,  and  May  show  an  increasing  range 
of  variation  with  the  increase  in  the  hours  of  daylight 
and  with  increase  in  the  number  of  diatoms.  The 
river  Lark  results  are  summarised  for  the  period 
March  1927 — March  1928.  The  factors  affecting  the 
dissolved  oxygen  content  of  river  water  are  discussed. 

S.  S.  Zilva. 

Sunlight  and  chemical  nitrification.  J.  Z6lcin- 
ski  (Pedologie,  1928,  19,  No.  1 — 2;  Chexn.  Zentr., 
1928,  i,  2443). — Nitrification  takes  place  in  sunlight 
in  aqueous  ammonium  salt  solutions  of  humus  sub¬ 
stances;  the  nitrate  disappears  again  in  the  dark. 
The  effect  is  more  pronounced  in  silica  vessels  than 
in  glass.  Nitrification  does  not  take  place  in  colloidal 
solutions.  Natural  humus  undergoes  nitrification 
more  slowly  than  artificial ;  the  presence  of  ignited 
alumina  promotes  the  change.  A.  A.  Eldridge. 

Laboratory  apparatus.  II.  H.  J.  Fuchs  (Bio- 
chem.  Z.,  1928,  201,  332 — 337). — 1.  An  apparatus  is 
described  for  low- temperature  evaporation  in  a 
vacuum.  Only  ground- glass  joints  are  used.  The 
liquid  is  allowed  to  drop  into  the  distillation  flask, 
where  it  is  sprayed  over  the  walls.  The  receiver 
contains  concentrated  sulphuric  acid  and  is  cooled 
in  a  water- bath. 

2.  A  fractional  distillation  apparatus  for  the 
purification  of  liquids  of  low  b.  p.  consists  of  a  double 
rectifier  so  arranged  that  the  heat  for  the  second  stage 
of  evaporation  is  supplied  b}7  the  vapour  of  the  first 
stage.  J.  H.  Biriunshaw. 

New  micro-burette.  E.  M.  P.  Widmark  and 
S.  L.  Orskov  (Biochem.  Z.,  1928,  201,  15— 21).— The 
principle  of  the  instrument  is  based  on  the  displace¬ 
ment  of  a  volume  of  the  titration  fluid  by  mercury 
which  in  turn  is  displaced  as  the  result  of  the  move¬ 
ment  of  a  steel  cylinder  operated  by  means  of  a  micro¬ 
meter  screw,  the  reading  on  the  screw  (calibrated 
against  the  amount  delivered)  thus  giving  the  volume  of 
fluid  used.  The  instrument  has  a  capacity  up  to 
200  mm.3,  it  can  be  connected  directly  with  the  titration 
flask,  air  thus  being  excluded,  and  provision  is  made 
for  easy  washing  (cf.  A.,  1926,  211). 

P.  W.  Clutterbuck. 

Haldane  apparatus  for  small  volumes  of  gas. 
H.  C.  Bazett  (Amer.  J.  Physiol.,  1928,  86,  556—564). 
— A  modified  gas  analyser  is  described  capable  of 
analysing  mixtures  of  carbon  dioxide  and  oxygen  with 
a  neutral  gas  in  any  proportion  in  volumes  up  to 
2‘0  c.c.  The  error  varies  from  ±0-04  to  ±0*2%, 
according  to  the  volume  available.  B,  A.  Eagles. 

Improvements  in  Carpenter's  apparatus  for 
gas  analysis.  F.  Strieck  (Biochem.  Z.,  1928,  202, 
1 — 4). — Two  changes  are  made  which  enable  a  double 


analysis  to  be  carried  out  in  12 — 14  min,  (see  Z.  ges. 
exp.  Med.,  1920,  54,  613).  R.  W.  Clutterbuck. 

Manometric  measurement  of  small  partial 
pressures  of  oxygen.  0.  Warburg  and  F.  Kubo- 
witz  (Biochem.  Z.,  1928,  202,  387— 389).— A  descrip¬ 
tion  of  an  apparatus  for  determining  the  partial 
pressure  of  oxygen  is  given.  The  oxygen  is  absorbed 
by  a  solution  of  ferrous  pyrophosphate.  Partial 
pressures  of  a  few  ten  thousandths  of  an  atmosphere 
may  be  measured.  W.  McCartney. 

Micro-determination  ol  hydrogen  peroxide, 
nitrogenous  compounds,  and  fermentation 
carbon  dioxide.  Paechtner’s  ponderovolumeter. 
P.  Luy  (Biochem.  Z.,  1928,  201,  165— 184).— Paecht- 
ner’s  ponderovolumeter  for  the  determination  of  small 
amounts  of  gas  in  terras  of  pressure  changes  in  a  closed 
space  within  which  the  gas  is  formed  is  successfully 
used  to  follow  the  decomposition  of  hydrogen  peroxide 
by  permanganate,  the  formation  of  nitrogen  by  treat¬ 
ment  of  carbamide  or  ammonium  sulphate  with 
hypobromite,  and  the  production  of  carbon  dioxide 
during  the  fermentation  of  dextrose  by  yeast. 

P.  W.  Clutterbuck. 

Determination  of  -pa  in  cells  and  tissues.  T. 
Peterfi  (Z.  wiss.  Micros.,  1928,  45,  56 — 59;  Chem. 
Zentr.,  1928,  i,  2737). — A  technique  employing 
gelatin  coloured  with  Clark’s  indicators  is  described. 

A.  A.  Eldridge. 

Use  of  tbe  quinhydrone  electrode.  R.  R. 
McKibbin  and  L.  I.  Pugsley  (Canadian  Chem.  Met., 
1928,  12,  283 — 286). — Comparative  pu  determin¬ 
ations  were  made  on  a  number  of  biological  solutions 
with  the  hydrogen  gas  electrode,  the  quinhydrone 
electrode,  and  where  possible  eolorimetrically.  With 
fruit  j  uices  the  quinhydrone  electrode  consistently 
gave  rather  higher  results  than  the  other  and  equili¬ 
brium  was  reached  at  once.  With  milk,  urine,  and 
soil  extracts  agreement  was  close.  With  human 
saliva  the  results  appear  uncertain.  The  use  of  the 
quinhydrone  electrode  with  gold  wire,  which  is 
described  in  detail,  is  very  convenient  with  such  solu¬ 
tions  and  quite  accurate  below  pa  8-0.  C.  Irwin. 

Wash-bottle  for  the  gas  cell,  H.  Schreus  (Bio¬ 
chem.  Z.,  1928,  200,  339). — A  wash-bottle  is  described 
which  permits  rapid  change  of  the  washing  fluid  with¬ 
out  loss  and  without  entrance  of  air  into  the  flask. 

P.  W.  Clutterbuck. 

Apparatus  for  the  micro-determination  of 
carbon  by  the  method  of  Nicloux.  N.  Bezsso- 
noff  (Bull.  Soc.  Chim.  biol.,  1928, 10,  1273 — 1276). — 
Another  method  of  avoiding  the  use  of  a  stopcock  in 
the  apparatus  of  Nicloux  is  described.  This  consists 
of  a  bulb  pipette  filled  with  sulphuric  acid  and  bent 
in  such  a  way  that  the  hydrostatic  pressure  at  the 
capillary  tip  is  small.  The  flow  of  acid  is  regulated  by 
means  of  a  rubber  tube  and  clip.  G.  A.  C.  Gough. 

Micro-determination  of  potassium  in  bio¬ 
logical  media.  A.  Leulier,  L.  Velluz,  and  H. 
Griffon  (Bull.  Soc.  Chim.  biol.,  1928,  10,  1238 — 
1247). — Directions  are  given  for  the  adaptation  of  the 
method  already  described  (A.,  1928,  1205)  to  biological 
substances.  Deproteinisation  is  effected  by  means  of 
trichloroacetic  acid  in  the  cases  of  milk  and  blood 
and  the  resultant  filtrates  are  neutralised  with  lithium 
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carbonate.  Tissue  is  oxidised  either  by  treatment  with 
nitric  acid  and  hydrogen  peroxide  or  by  sulphuric  and 
perchloric  acids.  Ammonia  is  eliminated  in  all 
instances  with  sodium  nitrite  and  acetic  acid. 

6.  A.  C.  Gough. 

Determination  of  small  amounts  of  iodine  in 
organic  products.  II.  G.  Pfeiffer  (Biochem.  Z., 
1928,  201,  298 — 304 ;  cf.  A.,  1928,  928).— Patty  acids 
which  would  otherwise  distil  into  the  receiver  are 
intercepted  by  a  special  condenser  from  which  the 
condensate  can  be  run  off.  They  are  received  in  dilute 
potassium  hydroxide  solution  and  removed  as  calcium 
salts.  J.  H.  Birkinshaw. 

Determination  of  small  amounts  of  iodide  in 
presence  of  much  chloride.  F.  Kjeferle  and 
E.  Erbacher  (Biochem.  Z.,'  1928,  201,  305 — 317). — 
Potentiometric  titration  with  mercuric  perchlorate 
gave  exact  results  and  was  superior  to  titrations  with 
silver  nitrate  and  with  palladium  chloride.  The 
method  could  not  be  applied  to  milk,  for  which  it  was 
originally  intended.  J.  H.  Birkinshaw. 

Micro-titration  of  iodine.  A.  Sturm  (Biochem. 
Z.,  1928,  200,  273 — 279). — Comparative  determin¬ 
ations  of  iodine  by  the  colorimetric  micro -method  of 
Fellenburg  (A.,  1925,  i,  329)  and  by  the  titrimetric 
method  of  Winkler  (A.,  1916,  ii,  109)  showed  that  the 
former  gives  low  results  in  presence  of  moderate 
concentrations  of  salts.  On  the  other  hand,  when 
the  iodine  content  of  the  investigated  solution  is  less 
than  3  y,  the  change  of  colour  of  the  starch  iodide 
in  the  titration  is  delayed.  A  curve  is  given  showing 
the  variation  of  this  delay  with  the  iodine  content  of 
the  solution  (from  1  to  3  y)  and  from  this  the  error 
due  to  the  delay  may  be  corrected.  Very  small 
amounts  of  iodine  cannot  be  determined  by  either 
method  in  presence  of  high  concentrations  of  salts. 

P.  W.  Clutterbuck. 

Methods  for  the  determination  of  fat.  G. 
Rosenfeld  (Biochem.  Z.,  1928,  200,  280 — 288). — A 
large  number  of  determinations  of  fat  in  a  variety 
of  dried  tissues  are  carried  out  by  the  author’s  method, 
boiling  with  alcohol  and  extracting  for  6  hrs.  with 
chloroform  (Centr.  inn.  Med.,  1905,  No.  14),  and  by 
other  methods,  special  attention  being  directed  to 
the  effect  on  the  result  of  choice  of  extraction  solvent, 
the  manner  of  its  use,  and  the  method  of  decomposition 
of  the  tissue.  The  author’s  method  gives  results  30% 
higher  than  that  of  Kumagawa  and  Suto  and  higher 
results  also  than  those  of  Dormeyer,  Liebermann,  and 
Nerking.  Soxhlet  extraction  of  the  dried  ground 
tissue  with  chloroform  removes  more  fat  than  extrac¬ 
tion  with  either  ether  or  light  petroleum.  Carbon 
tetrachloride  extracts  much  less  fat  than  chloroform 
and  the  extract  is  also  very  nitrogenous.  Acetone 
gives  good  extraction.  P,  W.  Clutterbuck. 

Quantitative  extraction  of  cholesterol  and  its 
esters  from  tissues  and  body  fluids.  E,  Muller 
(Z.  Biol.,  1928,  88,  132— 138).— Of  many  methods 
only  a  modification  of  that  of  Fex  (cf.  A.,  1920,  i,  697) 
is  found  to  be  quantitative.  Tissue  in  the  moist 
state  gives  better  extraction  than  that  dried  either 
in  air  or  by  treatment  with  plaster  of  Paris  or  anhy¬ 
drous  sodium  sulphate.  Serum  or  liver  is  treated 
with  2%  sodium  hydroxide  solution  and  the  solution 


is  extracted  with  ether  in  a  continuous  extractor. 
The  extracted  cholesterol  is  precipitated  from  alcoholic 
solution  with  digitonin.  E.  Boyland. 

Micro-determination  of  cholesterol.  Y. 
Horiye  (Biochem.  Z.,  1928,  202,  403-^08).— The 
titrimetric  method  of  Szent-Gyorgyi  (A.,  1923,  ii, 
344)  gives  unsatisfactory  results.  His  gravimetric 
method  is  much  better,  especially  when  the  wash- 
liquor  of  Caminade  (A.,  1923,  ii,  264)  is  used. 

W.  McCartney. 

Colorimetric  determination  of  lactic  acid. 
B.  Mendel  (Biochem.  Z.,  1928,  202,  390;  cf.  A., 
1926,  212). — The  concentration  of  the  sulphuric  acid 
should  be  kept  constant  and  the  colour  allowed  to 
develop  at  25°.  As  little  as  1  g.  of  lactic  acid  can 
then  be  determined.  W.  McCartney. 

Chlorophyll  from  tropical  plants  and  its  deter¬ 
mination  by  means  of  the  spectrograph.  R.  H. 
Dastur  and  N.  A.  Buhariwalla  (Ann.  Rot.,  1928, 
42,  949 — 964). — -A  spectrographie  method  is  described 
by  means  of  which  the  chlorophyll  content  of  single 
leaves  can  be  compared .  This  method  has  been 
applied  to  a  study  of  the  correlation  between  the 
chlorophyll  content  and  the  water  content  of  the 
leaves  of  a  number  of  plants,  E.  A.  Lunt. 

Membranes  for  ultra-filtration,  of  graduated 
fineness  down  to  molecular  sieves.  J.  W. 
McBain  and  S.  S.  Kistler  (J.  Gen.  Physiol.,  1928, 12, 
1 87 — 200) . — Cellophane  has  many  advantages  as  a 
membrane  for  use  in  ultra-filtration.  Its  perme¬ 
ability  may  he  increased  by  allowing  it  to  swell  in 
water,  when  it  becomes  permeable  to  most  substances 
soluble  in  water  but  impermeable  to  all  but  the  finest 
collodial  particles.  Cellophane  may  be  made  perme¬ 
able  to  solvents  not  completely  miscible  with  water  by 
allowing  it  to  swell  in  water,  and  then  replacing  water 
by  other  solvents,  if  necessary  through  one  or  more 
intermediate  solvents,  e,g.}  by  replacing  the  water  first 
with  ethyl  alcohol  and  then  with  amyl  alcohol. 
Cellophane  membranes  may  be  made  impermeable 
to  simple  solute  molecules  by  filtering  through  them  a 
suitable  colloidal  material,  e.g.,  cellulose  dissolved  in 
Schweitzer’s  reagent.  A  method  is  also  given  for  the 
preparation  of  collodion  membranes  of  graded 
permeability,  and  the  properties  of  certain  membranes 
of  animal  origin  are  discussed.  W.  0.  Kermack. 

Technique  of  electrodialysis.  G.  Ettisch  and 
W.  Ewig  (Biochem.  Z.,  1928,  200,  250— 257).— A 
cell  is  described  for  electrodialysis,  usable  with  any 
membrane,  the  middle  chamber  of  which  can  be 
varied  in  size  from  50  to  1  c.e.,  the  being  controlled 
by  an  indicator  paper  method. 

P.  W.  Clutterbuck. 

Electrolysis  in  biochemistry.  A.  W.  Keil  and 
H.  G.  Schieck  (Z.  Biol.,  1928,  88,  153—156).— 
Electrolysis  was  efficacious  in  preparing  hexone  bases 
from  protein  hydrolysates,  as  found  by  Foster  and 
Schmidt  (cf.  A.,  1923,  i,  963),  in  separating  glycocholic 
acid  from  bile,  and  creatinine  from  meat  extract.  Up 
to  80  volts  and  120  amp.  are  used,  sometimes  with 
water-cooling.  Lead  electrodes  in  place  of  carbon, 
and  porcelain  diaphragms,  with  or  without  celluloid, 
in  place  of  gelatin  treated  with  formaldehyde,  give 
better  results.  E.  Boyland. 
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General,  Physical,  and 

Standard  solar  wave-lengths  (3592— 7148  A*)* 

Iv.  Burns,  W.  F.  Meggers,  and  0,  C.  Kiess  (U.S. 
Bur,  Stand.  J.  Res.,  1928, 1,  297—317). — The  Bureau 
of  Standards  and  the  Allegheny  Observatory  have 
co-operated  in  measuring  the  wave-lengths  in  the 
international  system  of  selected  dark  lines  in  the 
solar  spectrum.  In  the  octavo  3592*027—7148*159  A. 
729  lines  have  been  measured,  the  majority  having 
a  probable  error  less  than  1  part  in  4,500,000  parts. 
The  corrections  to  be  applied  to  Rowland’s  table  are 
given.  C.  J.  Smitiiells. 

Speetral  intensities  of  radiation  from  non¬ 
harmonic  and  aperiodic  systems.  B.  Cassbx 
(Proc.  Nat.  Acad.  SeL,  1928, 14,  880 — 882). — Mathe¬ 
matical.  The  matrix  components  of  the  components 
of  acceleration  of  a  general  quantum  dynamic  system 
arc  derived,  from  which  expressions  for  the  spectral 
intensities  and  spatial  distribution  of  radiation  can 
be  obtained.  A.  J.  Mkk. 

Spectrographie  investigation  of  spark  dis¬ 
charge.  U.  Nakaya  and  Y.  Fotioka  (Proc.  Imp. 
Acad.  Tokyo,  1928,  4,  464 — 466). — Four  types  of 
spark  discharge  are  distinguished  and  respectively 
named  three-part  spark,  short-spark,  broken  line 
spark,  and  flame- like  spark  W.  E.  Downey. 

Relationships  of  the  hydrogen  spectra  under 
various  conditions  of  excitation.  I.  The 
spectra  in  the  oscillatory  discharge  and  in  the 
Paschen  hollow  cathode.  Z,  Bay  and  W.  Stein  br 
(Z.  physikal.  Chem.,  1928,  B,  1,  239— 252).— At 
0  05  inm.  pressure  the  Balmer  series,  as  far  as  the 
line,  and  the  complex  line  spectrum  are  strongly 
developed,  but  the  continuous  spectrum  is  relatively 
weak ;  as  the  pressure  increases  up  to  3—7  mm .  the 
continuous  spectrum  increases  in  intensity  at  the 
expense  of  the  other  types.  The  influence  of  current 
density  is  less  characteristic,  an  increase  from  50  to 
500  milliamp.  resulting  in  only  a  strengthening  of  the 
a  lines  of  the  red  Fulcher  bands  and  a  simultaneous 
intensity  change  in  the  blue.  In  the  hollow  cathode 
the  red  Fulcher  bands  and  the  region  5700 — 6000  A. 
are  considerably  weaker  than  in  the  Geissler  tube, 
whereas  the  region  5600 — 5700  A.  and  a  region  in 
the  neighbourhood  of  the  green  Fulcher  bands  between 
5303  and  5434  A.  are  somewhat  stronger.  The  dis¬ 
tribution  of  intensities  differs  throughout  the  spec¬ 
trum  ;  the  Balmer  series  are  of  similar  intensities  in 
the  two  tubes,  but  the  continuous  spectrum  is  appreci¬ 
ably  weaker  in  the  hollow  cathode.  In  the  oscillatory 
discharge  the  whole  green  region  is  weakened  and  the 
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red  Fulcher  bands,  especially  6224  and  6327  A.,  are 
considerably  weakened ;  the  a  lines  in  the  red  are  of 
increased  intensity  relative  to  the  principal  lines,  an 
effect  which  is  noticeable,  although  to  a  smaller  extent, 
on  increase  of  pressure  in  the  ordinary  tube.  Charac¬ 
teristic  of  the  oscillatory  discharge  spectrum  is  the 
strength  of  a  group  of  lines  between  5761  and  5836  A., 
and  also  the  relatively  slight  influence  exerted  by  the 
walls  of  the  discharge  tube  on  the  Balmer  series, 
which  are  prominently  displayed ;  the  continuous 
spectrum  is  somewhat  weakened.  There  is  but  little 
difference  between  the  oscillatory  discharge  spectrum 
in  the  ordinary  tube  and  in  the  hollow  cathode.  The 
significance  of  the  results  is  discussed. 

H.  F.  Girlbe, 

14  Forbidden  M  hydrogen  lines.  A.  Rubinowicz; 
(Physikal.  Z.,  1928,  29,  817 — 823). — A  theoretical 
investigation  of  forbidden  transitions  in  the  simplest 
case,  namely,  the  Lyman  series  of  hydrogen,  using 
the  Schrodinger  methods.  R.  A.  Morton. 

Study  of  the  energy  relations  in  the  helium 
spectrum.  I.  C.  Cornog  (Physical  Rev,,  1928,  [ii], 
32,  746 — 752). — The  relations  between  the  lines  of 
the  helium  spectrum  as  functions  of  the  accelerating 
P.D .  were  investigated,  in  particular  near  the  critical 
points  of  the  gas.  Photographs  of  the  spectrum  pro¬ 
duced  in  an  equipotential  space  using  an  equipotential 
cathode  were  studied  photometrically  to  determine 
the  variation  of  line  intensities  on  passing  the  various 
critical  potentials.  The  54*2  volt  point,  at  which 
double  ionisation  is  first  possible,  is  dealt  with.  Spectra 
were  taken  at  intervals  between  50  and  60  volts,  and 
the  plates  showed  a  marked  intensity  maximum  near 
54*2  volts  for  all  lines  measured.  N.  M.  Bligh, 

Helium  lines  in  stellar  spectra.  0.  Struve 
(Nature,  1928, 122.  995). — Estimates  of  the  intensities 
of  the  absorption  lines  4472  and  4388  A.  for  various 
stars  are  recorded.  Mean  values  are  5*2  and  3*2, 
respectively.  It  is  concluded  that  whilst  the  relative 
abundance"  of  atoms  in  the  mp3  and  mP  levels  is 
subject  to  considerable  variations  in  different  stars, 
the  average  ratio  triplet/singlet  in  stellar  spectra  is 
not  very  different  from  that  observed  in  the  laboratory 
under  normal  pressures.  A.  A.  Eldrtdge. 

Striations  in  high-frequency  discharges  [in 
argon  etc.].  S.  P.  McGallum  and  W.  T.  Perry 
(Nature,  1929, 123,  48—49). 

Structure  of  the  spectrum  of  ionised  argon 
(An).  T.  L.  be  Bruin  (Proc.  K.  Akad.  Wetenseh, 
Amsterdam,  1928,  31,  771 — *779). — See  this  vol.,  3* 
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Zeeman  effect  of  the  spectrum  of  ionised  argon 
(A  ii),  C.  J.  Barker,  T.  L>  bb  Bruin,  and  P.  Zee- 
man  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1928, 

31,  780 — 799), — See  this  vol.,  3, 

New  type  of  low-frequency  low-voltage  dis¬ 
charge  in  a  neon  lamp,  G.  R.  Paranjpe  and  K, 
Sheshadrienoar  (Nature,  1928,  122,  959 — 960). 

Auroral  red  line,  J,  Kaplan  (Proc,  Nat,  Acad. 
SeL,  1928,  14,  882—884)* — The  red  11  line  ”  in  the 
spectrum  of  the  aurora  borealis,  previously  supposed 
to  be  an  unclassified  oxygen  line,  has  been  re-examined 
and  found  to  be  a  band,  belonging  to  the  first  positive 
group  of  nitrogen.  The  green  line  is  probably  the  only 
oxygen  line  in  the  auroral  spectrum.  A.  J.  Mee. 

Quantum  explanation  of  the  auroral  green  line 
based  on  measurements  of  the  Zeeman  effect. 
L,  A.  Sommer  (Z.  Physik,  1928,  51,  451—470).— 
The  magnetic  resolution  of  the  auroral  green  line 
5577*350 ±0*005  A.,  due  to  a  field  of  6080  gauss  pro¬ 
duced  by  a  solenoid  wound  round  the  discharge  tube, 
has  been  measured  by  means  of  a  Fabry-Perot  inter¬ 
ferometer.  The  resolution  corresponds,  within  the 
limits  of  experimental  accuracy,  with  the  normal 
Zeeman  effect.  From  this  it  is  deduced  that  the  line 
belongs  to  the  arc  spectrum  of  oxygen,  being  given 
by  the  combination  2lD2— 2lS0,  where  lD%  and  1SQ 
are  deep-lying  metastable  terms.  The  line  is  thus 
explained  on  the  quantum  theory  as  due  to  a  transi¬ 
tion  of  small  excitation  potential  and  generally  small 
probability.  Analysis  of  the  terms  lD2  and  2S0 
indicates  the  existence  of  a  singlet  system  in  oxygen. 
This  explanation  of  the  green  line  also  accounts  for 
the  existence  of  red  and  violet  oxygen  lines  in  the 
spectra  of  the  aurora  and  of  the  night-sky  radiation, 
these  lines  being  of  the  same  origin  as  the  green  line 
(viz.,  transition  between  deep- lying  metastable  terms). 

E.  B.  Robertson. 

Spark  spectrum  of  sulphur,  S  II,  in  the 
Schumann  region.  P,  Lacrgute  (Compt.  rend., 
1928,  187,  975—976;  cf.  A.,  1928,  1065).— The  new 
lines  1813*86,  1815*75,  1820*37  (?),  1820*81,  and 
1834*76  A.,  forming  part  of  the  multiplet 
are  recorded.  Combinations  between  the  terms  64P 
and  4f4P  or  a~D  were  not  detected,  and  the  line 
1993*37  A.  corresponding  exactly  with  the  notation 
4p4P3  is  an  example  of  an  exception  to  the 
rules  of  selection.  J.  Grant. 

Spectra  of  doubly-ionised  arsenic,  antimony, 
and  bismuth.  R.  J.  Lang  (Physical  Rev.,  1928,  [ii], 

32,  737- — 745). — These  spectra  were  partly  analysed 

by  the  use  of  the  irregular  doublet  law  and  the  Moseley 
law  and  the  published  data  for  the  two  preceding 
elements  of  each  isoelectronic  sequence.  In  As  m 
and  Bi  nr  the  important  terms  from  the  configur¬ 
ations  m2np,  nsznd9  «$*(»+ 1)*  were  located  and, 
except  the  quadruplet  P  terms,  those  from  the  nsup2 
configuration.  (n=4  for  As  m,  5  for  Sb  m,  and  6  for 
Bi  in).  In  As  in  alone  the  -P  term  of  the  npz  con¬ 
figuration  was  found.  The  terms  of  Sb  in  located 
consist  of  some  of  those  for  the  first  three  configur¬ 
ations  only.  N.  M.  Bligh. 

Fine  structure  of  the  sharp  series  triplet, 
23P0s  ls  2—2*Sv  of  optically-excited  mercury  radi¬ 


ation.  E.  H.  Collins  (Physical  Rev.,  1928,  [ii],  32, 
753 — 760). — The  possibility  of  varying  fine-structure 
patterns  by  changing  the  method  of  excitation  was 
investigated.  Measurements  were  made  with  two 
Lummer-Gehrcke  plates,  first  with  mercury  vapour 
only  in  the  resonance  tube,  giving  excitation  by 
absorption  of  4358,  and,  secondly,  with  mercury 
vapour  and  nitrogen  present  at  2—4  mm.  pressure, 
giving  excitation  by  absorption  of  both  4358  and 
4047  A.  For  the  first  condition  of  excitation  the 
wave-length  differences  are  for  5461,  0;  for  4358, 

—  157,  -107,  -20,  0,  +30,  +46,  +183;  for  4047, 

—  116,  —62,  —52,  0.  For  the  second  condition,  for 
5461  they  are  -235,  0;  for  4358,  —107,  —20,  0, 
+30,  +183;  for  4047,  -110,  -62,  -53,  0,  Com¬ 
parisons  under  the  two  conditions  and  also  with  the 
fine  structure  of  the  arc  show  differences  making  it 
evident  that  differences  in  fine  structure  exist  depend¬ 
ing  on  the  method  of  excitation.  N.  M.  Bligh. 

Spectra  of  mercury  above  the  ionisation 
potential.  L.  R.  Maxwell  (Physical  Rev.,  1928, 
[ii],  32,  715 — 720). — Experiments  were  made  to 
separate  the  effects  due  to  direct  impacts  and  to 
recombination,  and  to  determine  which  of  these 
processes  contributes  the  more  to  the  production  of 
the  are  lines.  Positive  ions  were  withdrawn  before 
they  recombined  by  an  electric  field  perpendicular  to 
the  beam  of  electrons  having  velocities  greater  than 
the  ionisation  potential.  Contrary  to  the  previous 
explanation  of  the  complete  arc  spectrum  above  the 
ionisation  potential,  the  intensity  of  the  arc  lines  was 
found  to  be  independent  of  the  electric  field,  indicating 
that  recombination  contributes  very  little  to  the 
formation  of  these  lines.  Hence  in  addition  to  simple 
excitation  the  arc  spectrum  can  be  explained  either 
as  due  to  the  return  to  the  llSQ  state  by  an  electron 
displaced  from  an  inner  energy  level  to  a  virtual 
orbit  while  one  of  the  electrons  of  the  valency  group 
falls  in  to  fill  the  vacated  level,  or  as  due  to  a  special 
type  of  recombination  called  initial  recombination. 
Spark  lines  due  to  singly-  and  doubly-charged  ions 
show  a  variation  of  intensity  along  their  length  such 
that  it  is  possible  to  distinguish  them  from  the  arc 
lines.  It  is  also  possible  to  differentiate  between  the 
lines  of  the  first  and  second  spark  spectra. 

N.  M.  Bligh. 

Determination  of  the  mean  life  for  the  4797  A. 
spark  line  of  doubly-ionised  mercury.  L.  R. 
Maxwell  (Physical  Rev.,  1928,  [ii],  32,  721—726; 
cf.  preceding  abstract). — The  spark  line  4797  A.  due 
to  ions  moving  in  a  particular  direction  through  a 
beam  of  electrons  was  obtained  showing  a  peculiar 
variation  of  intensity.  Calculations  were  made  to 
determine  how  the  intensity  of  the  line  should  vary 
with  respect  to  its  position  across  the  beam  and  for 
different  uniform  and  non-uniform  electron  current 
densities  of  the  beam.  Comparison  with  experiment 
showed  that  the  line  is  produced  at  a  single  electron 
impact^  the  average  life  of  the  excited  state  being 
4x10“”  sec.  The  mean  life  for  the  first  order  spark 
lines  could  not  be  measured,  but  was  estimated  to  be 
less  than  1  x  10~7  sec.  N.  M.  Bligh. 

Wave-length  measurements  in  the  arc  and 
spark  spectra  of  hafnium.  W.  F.  Meggers  (U.S. 
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Bur.  Stand.  J.  lies.,  1928,  1,  151 — 187).— Using 
hafnium  salts  of  the  highest  available  purity,  the  are 
and  spark  spectra  of  hafnium  were  photographed 
with  concave  grating  and  prism  spectrographs.  The 
chief  impurities  encountered  were  niobium,  zircon¬ 
ium,  and  titanium.  Some  1500  lines  between  2155*72 
and  9250*27  A.  have  been  measured  and  ascribed  to 
hafnium.  Comparison  of  these  results  with  the  earlier 
measurements  of  zirconium  spectra  proves  that 
hafnium  was  invariably  present  as  an  unrecognised 
impurity.  It  is  suggested  that  4093*17  A.  is  the 
M  raie  ultimo  ”  for  neutral  hafnium  atoms  and  2773*37 
A.  the  one  for  ionised  atoms.  The  stronger  Hf  n 
lines  are  identified  with  faint  Fraunhofer  lines  in  the 
sun’s  spectrum.  W.  E,  Downey. 

Some  multiplets  of  doubly-ionised  lead,  8, 
Smith  (Proe.  Nat.  Acad.  Sei,,  1928, 14,  878 — 879). — 
The  spectrum  of  doubly-ionised  lead  (Pb  in)  is 
investigated,  and  the  lines  arising  from  combinations 
between  triplet  terms  are  identified.  A.  J.  Mee. 

Broadening  of  spectral  lines  by  self-absorption. 
H.  0*  Burger  and  P,  H.  van  Cittert  (Z.  Physik, 
51,  1928,  638 — 651). — A  relationship  is  deduced 
between,  the  broadening  of  a  line  due  to  self -absorp¬ 
tion  and  the  absorption  coefficient  for  the  line. 
Measurements  of  the  widths  of  some  of  the  strong 
helium  lines  have  been  made  with  a  Fabry— Perot 
interferometer  for  various  values  of  the  discharge 
current,  and  the  widths  of  the  lines  without  absorption 
found  by  extrapolation.  The  broadening  of  the  line 
for  each  value  of  the  discharge  current  is  calculated, 
and  hence  the  absorption  coefficient.  Helium  is 
particularly  suitable  for  the  work  on  account  of  the 
large  u  Doppler- width  ”  of  its  lines  due  to  its  small 
atomic  weight.  For  the  red  line  21P—311>  (6678  A.) 
the  absorption  coefficient  is  very  large,  as  is  indicated 
by  theory,  only  about  0*2%  of  the  light  emitted 
inside  a  discharge  tube  2  mm.  wide  with  a  current  of 
20  milliamp.  emerging.  Measurements  on  the  triplet 
lines  are  rendered  difficult  by  multiplet  structure,  hut 
resolution  can  be  effected  by  cooling  the  discharge 
tube  in  liquid  air.  Most  of  the  work  was,  however, 
carried  out  at  the  ordinary  temperature,  and  no  great 
accuracy  is  claimed.  For  the  triplet  line  5876  A. 
the  ratio  of  the  absorption  coefficients  of  the  com¬ 
ponents  P2— D  and  Px—D  has  been  found  to  be 
about  100  :  50.  E.  B.  Robertson. 

Extinction  law  for  various,  atoms.  H.  Sey- 
earth  (Z,  Exist,,  1928,  67,  422—429;  Chera.  Zentr., 
1928,  ii,  424). — Mathematical.  A.  A.  Eld  ridge. 

Spectrum  of  aluminium  in  the  extreme  ultra¬ 
violet.  E.  Ekefors  (Z.  Physik,  1928,  51,  471 — 
480). — The  spectrum  of  aluminium  in  the  extreme 
ultra-violet  has  been  examined  by  means  of  a  1 -metre 
vacuum  spectrograph.  Lines  due  to  A1  ii  and  A1  in 
have  been  identified  between  480  and  1300  A.  These 
have  been  identified  with  the  lines  predicted  by 
Paschen,  and  from  them  the  values  of  the  terms  6$, 
7«,  6p,  and  Ip  for  Aim  have  been  calculated.  In 
the  Ain  spectrum  the  triplet  3pJt2)3“”6a,  predicted  by 
Paschen,  has  also  been  observed.  *  Observations  have 
been  extended  as  far  as  320  A.,  but  in  this  region 
the  lines  are  too  weak  and  diffuse  to  be  measured 
accurately,  E.  B.  Robertson. 


Interferometer  measurements  of  wave-lengths 
in  the  vacuum  arc  spectra  of  titanium  and  other 
elements.  C.  C.  Kiess  (U.S.  Bur.  Stand.  J.  Res., 
1928,  1,  75 — 90). — More  than  300  lines  have  been 
measured  between  6743  and  2941  A.  for  the  vacuum 
arc  spectrum  of  titanium  by  means  of  a  Fabry-Pcrot 
interferometer.  "  W.  E.  Downey. 

Quantitative  spectroscopic  analysis  of  alloys. 
Sensitivity  of  spectral  lines,  T.  Negresco,— Hee 
this  vol.,  161. 

Efficiency  of  ionisation  in  hydrogen  by  positive- 
ion  impact  at  7000  volts.  R.  W.  Gurney  (Physical 
Rev.,  1928,  [ii],  32,  795 — 798), — If  ionisation  is  not 
accompanied  by  transfer  of  kinetic  energy,  the  method 
used,  in  which  hydrogen  at  low  pressure  is  bom¬ 
barded  with  positive  potassium  ions,  permits  a  com¬ 
parison  of  the  ionising  efficiency  with  that  of  electron 
impact.  It  is  concluded  that  either  the  efficiency  is 
less  than  1/150  of  that  of  50-volt  electrons,  or  that 
ionisation  is  accompanied  by  transfer  of  kinetic 
energy.  N,  M.  Blioh, 

Ionisation  by  collisions  of  the  second  Mud  in 
mixtures  of  oxygen  with  the  rare  gases.  H.  D. 
Smyth  and  E.  C.  G.  Stubckelberg  (Physical  Rev., 
1928,  [ii],  32,  779— 783) —An  extension  of  the  work 
of  Harmvell  (cf.  A.,  1927,  604,  709).  Mixtures  of 
oxygen  with  argon,  neon,  and  helium  and  incidental 
effects  of  water  vapour  were  studied,  and  evidence 
of  the  following  collisions  of  the  second  kind  was 
obtained:  (1)  A* +02 •-•••->•  0»++A.  (2)  A*+H2G-> 
H,0*-h  A  (very  strong).  (3)  HaOf +  02— >  02++H20* 
(4)  Ne++02— >  0++0+Nc,  (5)  He^  +  02 — O  + 
O+He.  The  view  is  confirmed  that  the  ratio  02+/(D 
is  independent  of  the  pressure,  suggesting  that  the  0+ 
is  formed  directly  by  electron  impact  without  the 
need  of  additional  collisions,  in  contrast  to  the  cases 
of  hydrogen  and  nitrogen,  but  the  exact  value  of  the 
first  ionising  potential  is  uncertain.  N.  M.  Blioh. 

Ionisation  potentials  and  grating  energies  of 
atoms  in  the  solid  state.  S.  C,  Biswas  (J.  Indian 
Chem.  Soe.,  1928,  5,  561 — 568), — Following  on  the 
assumption  of  the  existence  in  an  atom  of  a  repulsive 
force  varying  inversely  as  some  power  of  the  distance, 
it  is  deduced  that  the  product  of  the  lattice  energy 
and  the  fourth  root  of  the  compressibility  of  the 
elements  will  be  a  constant  quantity  dependent  on 
the  lattice  type  and  on  the  unknown  exponent  of 
the  repulsive  force.  The  computed  values  of  this 
product  are  approximately  constant  for  elements  in 
groups  Li,  Ib,  IIa,  and  IIb,  with  mean  values  10, 
7*3,  10,  and  10*5,  respectively.  A  method,  based  on 
thermochemical  data,  is  given  for  the  calculation  of 
the  heat  of  hydration  of  gaseous  ions,  which  is 
independent  of  the  concept  of  lattice  energy. 

F.  G.  Tryhorx. 

Ionising  potentials  and  far  ultra-violet  lines 
of  light  atoms.  L.  A.  Turner  (Physical  Rev., 
[ii],  32,  727 — 736). — Theoretical.  An  extension  and 
discussion  of  the  work  of  Millikan  and  Bow’en  (cf. 
A.,  1927,  912,  998).  By  interpolation,  the  ionising 
potentials  of  F  and  F+  are  found  to  be  17*4  and  34*5 
volts.  These  values  improve  the  regularity  of  the 
values  of  (y/J?)J  corresponding  with  the  ionising 
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potentials  of  atoms  of  the  first  short  period.  The 
energy  for  removal  of  a  2s  electron  from  each  of 
many  of  the  atoms  and  ions  of  these  elements  (Ln 
levels  for  an  atom)  is  calculated  by  use  of  the  s2#*-1 — 
sp*  lines.  The  effect  of  removal  of  a  2s  electron  on 
the  subsequent  removal  of  a  2 p  electron  is  found  for 
the  boron,  fluorine,  and  neon  atoms  to  be  an  increase 
of  (v/i2)i  by  about  0*45.  This  is  used  to  predict  the 
•wave-lengths  of  missing  8zp*~1—s2>n  lines  of  0,  N, 
N+,  and  0.  Neiv  identifications  of  the  far  ultra¬ 
violet  lines  of  magnesium  are  proposed  and  the  third 
ionising  potential  is  found  to  be  30*4^1  volts.  A 
pair  of  fluorine  lines  are  tentatively  identified  as  the 
2^2j^P-2s2pmS  lines.  N.  M.  Buck. 

Critical  potentials  of  light  elements  for 
simultaneous  transitions .  B.  B.  Ray  and  R.  0. 
Maj  umber  (Nature,  1929, 123,  49). — The  hypothesis 
of  simultaneous  transitions  (Ray,  A.,  1928,  1296)  is 
supported  by  Moseley  curves  for  elements  from  iron 
to  copper  for  such  transitions  as  231  v  2 Jf„, 

J/2+Jf3,  J/j  x-3L),  (31  2-  .  Tete. 

A.  A.  Eldribge. 

Ionisation  processes  of  iodine  interpreted  by 
the  mass-spectrograph .  T.  R.  Hogness  and  R.  W. 
Harkness  (Physical  Rev.,  1928,  [ii],  32,  784—790), — 
The  relative  numbers  of  the  ions  3t+,  I2+,  and  J3+  were 
measured  as  a  function  of  pressure  from  2  x  10-5  to 
4x10^  mm.  In  the  primary  process  of  electron 
collision  I+  and  I2+  were  both  formed.  I2+  was  also 
formed  in  secondary  collision  from  I  f  by  the  process 
I*+I2 — and  I3+  was  formed  from  J2+  by  the 
process  I2++Lj —  L++L  Evidence  and  argument 
against  other  possibilities  are  given.  The  disappear¬ 
ing  potentials  of  I+  and  were  both  9  3  volts. 
Pressure-intensity  relationships  were  determined  for 
the  ions  I”,  I2“,  and  I<f  which  were  found  to  exist 
in  quantities  comparable  with  those  of  positive  ions. 
I™  is  formed  according  to  — >*  I~-|-L  I2”  and 

are  not  formed  by  collision  with  free  electrons, 
but  as  a  result  of  secondary  collisions  of  I~  and  I,>~, 
respectively,  with  I„  molecules:  I~+I2 — >I2~+I; 
I2“+I2^V+I*  ~  N.  M.  Bijgh, 

Hydrogen  ions  as  the  cause  of  the  occurrence 
of  spectral  selectivity  in  the  photo-electric  effect 
for  potassium,  R,  Suhrmann  (Physikal.  Z.,  1028, 
29,  §11 — 816). — Thoroughly  purified  and  dried  hydro¬ 
gen  brings  about  no  increase  in  photo-electric 
sensitivity  when  introduced  into  a  potassium  cell. 
Using  a  specially  designed  cell,  the  introduction  of 
H+  ions  is  shown  to  effect  an  increase  in  sensitivity 
from  3*6  x  KH  to  about  2x10" 2  Coul./g.-cah  The 
maximum  photo-electric  effect  at  440  y.\i  is  regarded 
as  duo  to  a  very  loose  union  between  potassium  and 
ionised  hydrogen  at  the  metal  surface  only. 

R.  A.  Morton. 

New  photo-electric  effect.  F.  M.  Penning 
(Physica,  1928,  8,  137—140;  Cliera.  Zentr.,  1028,  ii, 
317). — A  lecture  experiment.  The  arc  potential  of  a 
discharge  tube  containing  neon  (20  mm.)  and  argon 
(0*001%)  increases  by  50  volts  when  the  gas  is 
exposed  to  irradiation  from  another  neon  tube,  thus 
confirming  the  theory  of  ionisation  by  metastable 
atoms.  *  A.  A/Elbridge. 


Surface  layers  on  tungsten  and  the  activation 
of  nitrogen  by  electron  impact.  C.  Kenty  and 
L.  A.  Turner  (Physical  Rev.,  1928,  [ii],  32,  799 — 811 ; 
of.  A.,  1927,  913). — Traces  of  oxygen  cause  the  form¬ 
ation  of  a  layer  which  renders  the  tungsten  filament 
insensitive  to  active  nitrogen,  whilst  traces  of  hydrogen 
prevent  formation  of  the  nitrogen  layer  and  remove  it 
if  already  present.  The  amount  of  nitrogen  adsorbed 
was  shown  to  be  of  the  order  of  magnitude  necessary 
to  produce  a  layer  of  single  atoms.  Activation  of  a 
stream  of  nitrogen  reduces  the  thermionic  emission 
from  a  tungsten  filament  in  the  stream,  similarly  to 
the  effect  of  the  active  form  of  nitrogen  produced  in 
an  arc  struck  in  nitrogen.  It  seems  probable  that  the 
activated  form  is  atomic  nitrogen.  N.  M.  Bucgh. 

Effect  of  water  vapour  on  the  mobility  of 
gaseous  ions  in  air.  H.  A.  Erikson  (Physical  Rev., 
1928,  [ii],  32,  791 — 794). — Results  additional  to 
previous  work  (cf.  A.,  1927,  1002)  indicate  that  an 
H20  molecule  gives  up  an  electron  to  the  final  positive 
air  ion  and  thus  forms  an  H20*  ion  of  a  greater  mob¬ 
ility.  It  is  also  shown  that  the  reciprocal  of  the 
mobility  bears  a  linear  relationship  to  the  humidity. 

N.  M.  Bnioir. 

Directions  of  emission  of  photoelectrons.  P. 
Auger  (Compt.  rend.,  1928,  187,  1141— 1142).— The 
author’s  experiments  (A.,  1928,  453)  are  extended  to 
the  Ka  radiation  of  molybdenum  (0*71  A.)  in  hydrogen 
containing  a  trace  of  argon,  and  the  following  values 
(loc.  cit.)  found:  77°,  cos  «  0*169,  p  1*9,  <j  1*32  (or 

1*41  using  the  value  of  the  K- level  of  argon). 

J.  Grant. 

Liberation  of  electrons  by  means  of  X-rays. 
H.  Behnken  (Physikal.  Z.,  1928,  29,  836 — 837). — 
The  number  of  electrons  liberated  from  an  element 
under  the  action  of  homogeneous  X-rays  increases  in 
general  with  increasing  atomic  number, 

R.  A.  Morton. 

Electron  counting  tube.  H.  Geiger  and  W. 
Muller  (Physikal.  Z.,  1928,  29,  839— 841).— A  thin 
wire  evenly  covered  with  a  semi-insulating  layer  is 
placed  axially  in  a  metal  tube.  At  a  suitable  pressure 
of  gas  (e.g.,  air  at  5  cm.  of  mercury)  the  electric  field 
between  wire  and  tube  can  be  so  regulated  that  each 
electron  entering  the  tube  at  any  place  can  be  regis¬ 
tered  by  means  of  a  thread  electrometer.  The 
arrangement  has  the  advantage  of  exposing  an  area 
up  to  100  cm.2  As  examples  of  the  use  of  the 
apparatus  the  measurement  of  potassium  P-radiation 
and  of  cosmic  rays  are  quoted.  R.  A.  Morton. 

Dosage  of  cathode-particles  from  Lenard  high- 
power  tubes.  R.  Thaller  (Physikal.  Z,,  1928, 
29,  841 — 846). — A  convenient  condenser  method  is 
described  for  measuring  the  output  from  high-power 
tubes.  R.  A.  Morton. 

Measurements  on  the  ionisation  of  air  by  means 
of  electron  streams.  W.  Schmitz  (Physikal.  Z., 
1928,  29,  847— 848).— A  new'  apparatus  is  described. 

R.  A.  Morton. 

Mean  life-period  of  ions  in  the  air  above  the 
sea.  V.  F.  Hess  (Physikal.  Z.,  1928,  29,  849—851}. 
— A  preliminary  account  of  recent  measurements  at 
Heligoland  on  the  origin  of  the  ionisation  of  the  air 
above  the  sea.  R.  A.  Morton. 
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Motions  of  electrons  in  ethylene,  J.  BanNON 
andH.  Lu  Brose  (Phil.  Mag.,  1928,  [vii]?6, 817—824).— 
The  velocity  in  the  direction  of  the  electric  force  and 
the  velocity  of  agitation  of  electrons  in  ethylene  are 
both  dependent  only  on  the  ratio  of  the  electric  force 
to  the  gas  pressure.  The  result  is  thus  similar  to 
those  obtained  by  Townsend  and  Bailey  (A.,  1922, 
if,  43)  in  nitrogen  and  hydrogen,  and  Brose  (Phil.  Mag., 
1925,  [vi],  50,  543)  in  oxygen.  Ethylene  undergoes  a 
change,  demonstrated  only  by  an  increase  in  the 
velocities  of  the  electrons,  after  exposure  in  the 
apparatus.  It  is  suggested  that  this  change  is  due  to 
the  action  of  ultra-violet  radiation. 

A.  E.  Mitchell. 

Energy  losses  of  electrons  in  hydrogen.  H. 
Jones  and  R.  Whiddington  (Phil.  Mag.,  1928,  [vii], 
6,  889 — 910). — Measurements  of  the  energy  losses  of 
electrons  in  hydrogen  are  described.  The  most 
probable  effect  of  a  collision  between  a  hydrogen 
molecule  and  an  electron  of  velocity  50  volts  or 
greater  is  the  excitation  of  the  G  state.  The  prob¬ 
ability  of  effective  collision  with  150-volt  electrons 
Is  1—2%.  At  low  velocities  energy  losses  of  8 — 9 
volts  are  observed  and  it  is  suggested  that  these  are 
associated  with  the  dissociation  of  the  molecule  and 
the  excitation  of  the  continuous  spectrum.  The 
direct  stimulation  of  the  BQ  and  other  low- vibrational 
B  states  is  considered  to  be  impossible,  since  no  loss 
of  11*1  volts  was  found.  There  is  no  definite  indic¬ 
ation  that  any  energy  losses  are  due  to  direct  dis¬ 
sociation.  A.  E.  Mitchell. 

Spatial  distribution  of  photoelectrons  pro¬ 
duced  by  X-rays.  E.  J.  Williams,  J.  M.  Nuttall, 
and  H.  S.  Barlow  (Proe,  Roy.  Soc.,  1928,  A,  121, 
fill — 625) . — Previous  work  on  the  longitudinal  asym¬ 
metry  and  dispersion  of  the  photoelectron  distribution 
produced  by  X-rays  is  reviewed,  with  special  reference 
to  the  demands  of  modern  theory.  The  possible 
sources  of  error  in.  the  observation  and  measurement 
of  photoelectron  tracks  are  discussed :  the  wave¬ 
length  of  the  radiation  producing  the  photoelectrons, 
the  method  of  examining  the  photographs,  the  effect 
of  “  choosing  ”  tracks  on  which  measurement  is  made, 
and  the  statistical  errors  arising  from  the  inaccurate 
measurement  of  the  directions  of  individual  photo¬ 
electrons.  The  photo-electric  emission  from  oxygen 
and  nitrogen,  due  to  the  absorption  of  X-rays  of 
wave-lengths  0*54,  0*61,  and  0*71  A.  has  been  studied 
experimentally.  It  is  shown  that  the  observed  dis¬ 
persion  is  adequately  expressed  by  the  cos2  0  law,  and 
that  the  distribution  observed  indicates  a  “  distor¬ 
tion  ”  of  the  symmetrical  cos2  0  curve  corresponding 
with  a  value  of  the  asymmetry  factor  a  of  about  1*4. 

"  L.  L.  BmcxTMSHAW. 

Effect  of  the  image  force  on  the  emission  and 
reflexion  of  electrons  by  metals.  L.  W.  Nokd- 
heim  (Proc.  Roy.  Soc.,  1928,  A,  121,  626— 639).— It 
has  been  shown  (A.,  1928,  452,  681)  that  the  pheno¬ 
mena  of  electron  emission  or  reflexion  by  metals  can 
be  dealt  with  by  calculating  the  emission  or  reflexion 
coefficient  for  the  electrons  at  the  surface  $f  the  metal 
and  integrating  over  all  incident  electrons  accord¬ 
ing  to  SommerfekTs  conductivity  theory;  the  cold 
emission  in  intense  electric  fields  has  been  treated  in 


the  same  way.  The  surface  of  the  metal  is  con¬ 
sidered  as  a  region  of  sudden  variation  of  potential, 
which,  according  to  the  wave  mechanics,  produces  a 
reflexion.  In  the  previous  papers,  R,  the  reflexion 
coefficient,  and  D,  the  emission  coefficient,  have  been 
calculated  for  certain  idealised  linear  forms  of  the 
potential  steps.  In  reality  the  form  of  the  potential 
is  a  smooth  curve,  and  in  the  present  paper  D  and  R 
are  calculated  for  a  field  which  more  nearly  approaches 
actual  conditions.  L.  L.  Bircumsiiaw. 

Diffusion  ol  electrons.  E.  Rupp  (Physikal.  Z., 
1928,  29,  837— 839).— See  A.,  1928,  1068. 

Polarisation  of  light  from  hydrogen  canal  rays 
in  an  electric  field.  A.  Weigl  (Naturwiss.,  1928, 
16,  1042).- — The  polarisation  of  the  light  from  hydro¬ 
gen  canal  rays  in  an  electric  field  of  which  the  lines 
of  force  are  perpendicular  to  the  direction  of  the  rays 
falls  to  zero  as  the  field  strength  is  increased.  For 
an  angle  of  45°  between  field  and  rays,  and  for  a  P.D, 
of  600  volts,  the  originally  elliptically  polarised  light 
becomes  almost  completely  circularly  polarised.  The 
observations  were  made  under  a  pressure  of  04  mm. 
of  mercury.  For  the  higher  pressures  and  voltages 
there  is  linear  polarisation  in  the  direction  of  the 
lines  of  force.  These  results  are  those  which  would 
be  expected  by  Hanle’s  theory,  but  Rupp's  experi¬ 
ments  on  this  theory,  wiiich  can  explain  only  the 
elliptical  polarisation  of  light  in  oblique  fields,  are 
not  in  agreement.  A.  J.  Mee. 

Attempt  to  separate  the  isotopes  of  cadmium. 
A.  A.  Sunier  (Abstr.  Theses  Univ.  Chicago  ScL  Ser., 
1925—1926,  4,  173— 177).— After  13  evaporations  of 
cadmium  in  a  vacuum,  in  each  of  which  half  was 
removed,  no  difference  in  at.  wt.  (densimetric)  was 
observed.  Cheotcal  Abstracts. 

Separation  of  the  isotopes  of  chlorine.  F.  A. 
Jenkins  (Abstr.  Theses  Univ.  Chicago  Sci,  Ser., 
1925—1926,  4,  93— 98),— Fractionation  of  hydrogen 
chloride  by  diffusion  against  air  at  atmospheric  pres¬ 
sure  through  porous  pipe  stems  afforded  a  fraction 
in  which  the  chlorine  had  at.  wt.  35*418,  By  deter¬ 
mination  of  at.  wts.  from  the  densities  of  hydrogen 
chloride  solutions  the  efficiencies  of  diffusion  apparatus 
can  be  compared.  Chemical  Abstracts. 

Isotope  effect  in  the  spectrum  of  chlorine.  A. 
Elliott  (Nature,  1928,  122,  997).— Three  strong 
bands  and  a  fourth  weaker  band  in  the  absorption 
spectrum  of  chlorine  have  been  analysed,  and  the 
rotation  constants  for  the  normal  and  excited  states 
of  the  chlorine  molecule  determined.  The  first  three 
are  due  to  absorption  by  CFCF  molecules,  and  the 
fourth  by  CFO37  molecules.  The  isotopic  band  due 
to  OFOF  has  not  been  observed.  Absolute  values 
of  the  upper  vibration  quantum  numbers  have  been 
calculated.  A,  A.  Eldridge, 

Atomic  weight  of  antimony  from  different 
sources.  K,  R.  Krishnaswami  (J.  Indian  Inst.  Sci., 
1928, 11A,  161 — 172). — An  amplification  of  a  previous 
paper  (A,,  1927,  1120). 

Ionisation  measurements  of  y-rays.  J.  A. 
Chalmers  (Phil.  Mag.,  1928,  [vii],  6,  745— 762).— It 
is  pointed  out  that  the  ionisation  produced  in  a 


116 


BRITISH  CHEMICAL  ABSTRACTS, — A* 


chamber  is  dependent  only  on  primary  y-rays  through 
the  intermediary  of  the  secondary  p-rays  and  may 
not  necessarily  indicate  a  definite  property  of  the 
y-rays.  The  .relative  ionisations  of  the  Ra-B  and 
Ra -G  y-rays  showed  marked  alterations  when  the 
electroscope  lining  was  altered  and  the  y-ray  beam 
kept  the  same.  The  results  are  in  fair  agreement 
with  the  accepted  ideas  on  the  absorption  and  scatter¬ 
ing  of  p-  and  y-rays  and  demonstrate  the  importance 
of  an  “  ionisation  function  M  in  y-ray  measurements. 
It  is  concluded  that  ionisation  meansurements  with 
y-rays  can  give  only  approximate  results  in  the  deter¬ 
mination  of  energy  quantities.  A.  E.  Mitchell. 

Heat  of  p-  and  y-radiation  of  radium.  A. 
Dobabialska  (Roez.  Chem.,  1928,  8,  475 — 485). — 
The  heats  of  (3-  and  of  y-radiation  of  radium  in 
equilibrium  with  its  degradation  products  are  respect¬ 
ively  9  1  and  12*4%  of  the  total  heat  of  radiation. 

R.  Truszkowski. 

y-Rays  and  the  evolution  of  heat  from  radium 
and  mesothorium .  D.  K.  Yovanovitch  (J,  Phys. 
Radium,  1928,  [vi],  9,  297 — 306). — ' The  determination 
of  the  amount  of  mesothorium  in  a  mixture  containing 
it  and  its  disintegration  products  by  comparison  with 
a  radium  standard  involves  a  number  of  errors.  A 
new  calorimetric  method  is  described  for  the  deter¬ 
mination  which  is  not  accompanied  by  these  diffi¬ 
culties.  The  heat  evolved  by  a  preparation  contain¬ 
ing  mesothorium  in  disintegrating  into  radiothorium 
is  measured.  The  micro-calorimeter  used  is  described. 
Mine.  Curie’s  relationship  for  preparations  containing 
radium  and  mesothorium  in  unknown  proportions, 
viz.,  i?=A//,  where  A  is  the  ratio  of  heat  evolved 
by  the  radium  and  mesothorium  preparation  to  that 
evolved  by  a  radium  standard,  and  I  is  the  intensity 
of  the  preparation  measured  in  y-rays  in  proportion 
to  a  radium  standard,  is  verified  experimentally.  The 
ratio  of  mesothorium  to  radium  is  deduced  for  one 
particular  preparation.  A.  J.  Mee, 

Determination  of  the  direction  of  y-rays.  W« 
Koluorstbr  (Naturwiss,,  1928,  16,  1044 — 1045). — 
The  method  makes  use  of  two  Geiger  counters  one 
behind  the  other,  which  will  indicate  when  one  and 
the  same  secondary  electron  traverses  both  counters. 
When  this  coincidence  is  obtained,  the  axis  of  the 
pair  of  counters  gives  the  direction  of  the  electrons 
concerned.  A.  J.  Mee. 

Absorption  measurements  with  secondary 
p-rays.  W,  Bothe  and  W.  Kolhorster  (Natur¬ 
wiss.,  1928,  16,  1045). — The  arrangement  of  two 
Geiger  counters  used  for  the  determination  of  the 
direction  of  y-rays  (cf.  preceding  abstract)  may  also 
be  used  for  measuring  the  absorption  of  p-rays  by 
placing  a  layer  of  absorbing  material  between  the 
counters.  A.  J.  Mee. 

Radioactivity  of  the  lighter  elements.  W.  G. 
Guy  (Abstr.  Theses  Univ.  Chicago  Sei.  Ser.,  1925 — 
1926,  4,  87 — 91): — By  a  method  sensitive  to  0*003  of 
t hep-radiation  from  potassium, the  elements  tantalum, 
tungsten,  lanthanum,  selenium,  arsenic,  tin,  antimony, 
aluminium,  and  mercury,  and  compounds  of  sodium, 
calcium,  barium,  strontium,  carbon,  chlorine,  bromine, 
copper,  iron,  lead,  magnesium,  manganese,  nickel, 


silver,  and  zinc  were  found  to  be  non-radioactive. 
The  activities  of  rubidium  and  potassium  are  in  the 
ratio  1*39  :  L  The  absorption  coefficient  in  alumin¬ 
ium  of  the  p-rays  from  potassium  chloride  under 
saturation  conditions  varies  from  39*6  to  55*4  with 
aluminium  thicknesses  of  0*0135 — 0*0405  cm. ;  for 
rubidium  salts  it  decreases  from  593  to  522  with 
thicknesses  of  0*0017 — 0*0051  cm.  Certain  organic 
compounds  of  potassium  are  anomalous. 

Chemical  Abstracts. 

Thorium  emanation.  J.  Sebor  (Chem.  Listy, 
1928,  22,  521 — 526). — The  value  of  the  disintegration 
constant  for  thorium  emanation  obtained  from 
freshly  prepared  solutions  differs  from  that  for  solu¬ 
tions  which  have  been  kept  for  some  time,  whence  it 
is  concluded  that  the  discrepancies  between  the  values 
obtained  by  different  authors  are  not  due  to  experi¬ 
mental  errors.  The  constant  increases  slightly  with 
the  period  of  accumulation  of  the  emanation. 

R.  Truszkowski. 

Variation  with  state  of  the  optical  properties 
of  potassium  and  caesium,  J.  B.  Natiianson  (J. 
Opt.  Soe.  Amer.,  1928,  17,  343 — 349). — A  glass  cell 
containing  the  alkali  mirror  was  heated  by  means 
of  a  small  electric  oven  enclosing  the  mirror  of  metal, 
and  observations  were  made  at  temperatures  above 
and  below  the  m.  p.  of  the  metals.  When  the  metal 
changed  from  the  solid  to  the  liquid  state,  it  was 
found  that  the  angle  of  azimuth  of  restored  plane 
polarisation,  as  well  as  the  phase  difference  of  the 
components  of  the  light  vector  parallel  and  perpen¬ 
dicular  to  the  plane  of  incidence,  changed  by  only  a 
small  amount.  After  due  allowance  for  the  effects  of 
strains  in  the  glass  cells,  it  was  concluded  that  the 
optical  properties  of  the  liquid  alkali  surface  are 
closely  identical  with  those  of  the  solid  alkali  surface* 

W.  E.  Downey. 

Cosmic  radiation  and  radioactive  disinte¬ 
gration,  L.  R.  Maxwell  (Nature,  1928, 122,  997). 
— Perrin’s  view  that  the  disintegration  of  radioactive 
elements  may  be  due  to  their  absorption  of  cosmic 
radiations  is  probably  incorrect,  since  the  activity  of 
a  source  of  polonium  was  unchanged  when  shielded 
by  being  placed  1150  ft.  below  the  surface  of  the 
earth.  A.  A.  Eldridqe. 

Assignment  of  quantum  numbers  for  electrons 
in  molecules.  II.  Correlation  of  molecular  and 
atomic  electron  states.  R.  S.  Mulliken  (Physical 
Rev.,  1928,  [ii],  32,  761- — 772}.— Revisions  and 
amplifications  are  given  of  various  results  in  a  previous 
paper  (cf.  A.,  1928,  1067).  An  attempt  is  made  to 
determine  the  electronic  states  of  the  atomic  products 
which  would  result  by  dissociation  from  each  of  a 
number  of  molecular  states  previously  dealt  with. 
Some  suggested  new  values  of  the  heats  of  dissoci¬ 
ation  for  the  normal  states  of  certain  molecules  are : 
N2,  9*5;  Ny  7*1;  NO,  7*3;  CO\  8*3;  N0+,  11*2 
volts.  The  alkali  and  hydrogen  halides  are  briefly 
discussed  with  reference  to  their  electronic  states  and 
dissociation  products.  N.  M.  Bligh. 

Proportion  of  energy  radiated  by  incandescent 
solids  in  various  spectral  regions.  L.  L.  Holla- 
bay  (J.  Opt.  Soc.  Amer.,  1928,  17,  329—312).— 
Theoretical.  It  is  shown  that  from  a  table  of  the 
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proportion  of  spectral  energy  omitted  from  a  black- 
body  radiator  at  a  given  temperature  between  wave¬ 
lengths  zero  and  X,  the  proportion  of  energy 
emitted  in  a  given  spectral  region  may  be  computed 
for  a  black-body  radiator  of  any  other  temperature. 
Similarly,  the  energy  emitted  from  the  same  spectral 
region  by  a  non- black- body  radiator  having  colour 
temperature  Tt  may  be  computed  by  multiplying  the 
value  of  (f>l  for  a  black-body  radiator  at  temperature 
Tc  by  a  simple  factor  G,  W.  E.  Downey. 

Hydrogen  chromosphere.  W.  H,  McCrea  (Proe. 
Camb.  Phil.  Soc.,  1928,  24,  506 — 515). — Stratton  has 
found  that  the  intensities  of  the  lines  of  the  Balmer 
series  cannot  be  accounted  for  on  the  assumption  of 
thermodynamic  equilibrium  for  the  hydrogen  in  the 
chromosphere.  The  extent  of  departure  from  thermo¬ 
dynamic  equilibrium  is  calculated,  the  gas  being  sup¬ 
posed  to  be  in  radiative  equilibrium  with  black-body 
radiation  incident  on  it  from  one  side  only,  mechanical 
equilibrium  being  assumed  possible.  It  is  found  that 
this  state  could  scarcely  be  distinguished  from  thermo¬ 
dynamic  equilibrium,  although  it  would  be  character¬ 
istic  of  a  temperature  slightly  lower  than  that  of  the 
incident  radiation.  A.  J.  Mee. 

Group-theory  of  the  reciprocal  action  of  atoms. 
W.  Heitler  (Z.  Physik,  1928,  51,  805 — 816). — 
Theoretical  aspects  of  the  chemical  linking  in  poly¬ 
atomic  molecules  arc  considered.  R.  A.  Morton. 

Vector -framework  of  the  atom  according  to 
quantum  mechanics.  E.  Fites  (Z.  Physik,  1928, 
51,  817 — 827). — Mathematical.  R.  A.  Morton. 

Explanation  of  some  properties  of  spectra  in 
terms  of  the  quantum  mechanics  of  the  spinning 
electron.  J.  von  Neumann  and  E.  Wigner  (Z. 
Physik,  1928,  51,  844 — 858). — A  first  approximation 
has  been  made  to  a  solution  of  the  Schrodinger 
differential  equation,  taking  into  account  the  electron 
spin.  Connexions  with  Land6Js  ^-formula  and  the 
Burger-Dorgelo  summation  rules  have  been  estab¬ 
lished.  R.  A.  Morton. 

Scattering  power  of  a  bare  nucleus  according 
to  wave  mechanics.  G.  Temple  (Proe.  Roy.  Soe., 
1928,  A,  121,  673 — 675). — The  scattering  power  of  a 
nucleus  is  defined  as  the  volume  density  of  electricity 
in  the  scattered  wave  when  the  volume  density  of  the 
incident  wave  is  unity  around  the  nucleus.  The 
investigation  of  the  scattering  of  an  infinite  plane 
wave  by  a  bare  nucleus  (Mott,  ibid,,  A,  118,  542) 
involves  the  behaviour  of  a  power  series  near  its 
circle  of  convergence,  and  Mott's  result  is  now 
obtained  by  a  simpler  and  more  direct  method. 

L.  L.  BmcuMSHAW. 

Wiedemann-Franz  law.  E.  Gruneisbn  (Z. 
pliysikal,  Chem,,  1928,  Bt  1,  379 — 383). — Polemical 
against  Eucken  (A.,  1928,  825).  M.  S.  Burr. 

Evolution  of  the  odd-numbered  elements. 
W.  V.  Howard  (J.  Physical  Chem.,  1928,  32,  1725 — 
1742). — Theoretical.  Certain  peculiarities  in  the 
mass  numbers  of  the  elements  are  pointed  out  and 
rules  similar  to  those  of  Russell  (A.,  1923,  ii,  748) 
are  given  for  relations  between  the  elements  (cf.  also 
Harkins,  A.,  1923,  ii,  479).  The  first  elements  to 
form  were  those  of  even  number  between  carbon  and 


nickel  together  with  hydrogen  and  helium,  after  which 
evolution  continued  in  three  ways  by  the  formation 
of  (i)  the  higher  even-numbered  elements,  (ii)  those  of 
odd  numbers,  and  (iii)  the  elements  between  nitrogen 
and  lithium.  The  lower  isotopes  of  any  element  are 
shown  to  be  less  stable  than  the  higher,  which  fact 
determines  their  abundance.  The  odd-numbered 
elements  formed  by  a  disintegration  process  of  those 
of  even  number  whereby  one  or  both  of  the  lowest 
(less  stable)  isotopes  lost  a  positive  charge  from  the 
nucleus  and  one  electron.  The  formation  of  gold 
from  mercury,  the  disintegration  experiments  of 
Rutherford  and  Chadwick,  the  composition  of  meteor¬ 
ites,  and  the  formation  of  magmas  are  discussed  in 
relation  to  this  hypothesis.  L.  S.  Theobald, 

Transmutation  of  elements.  L.  Thomassen 
(Metalb Wirts,,  1928,  7,  703 — 708 ;  Chem.  Zentr,, 
1928,  ii,  520). — Negative  and  inconclusive  experiments 
designed  to  detect  transmutation  in  an  X-ray  tube 
are  described.  A.  A.  Eldridge, 

Average  life  period  of  an  atom.  J.  H.  J.  Poole 
(Nature,  1928,  122,  960 — 961). — The  life  of  a  terres¬ 
trial  atom  is  at  least  1021  years.  A.  A.  Eldridge. 

Average  life  period  of  an  atom.  H.  Jeffreys 
(Nature,  1929,  123,  87).— A  polemical  note,  (cf. 
Poole,  preceding).  A.  A.  Eldridge. 

Sub-atomic  energy,  A.  S.  Eddington  (Mem. 
Manchester  Phil.  Soc.,  1927—1928,72, 101— 117),— A 

lecture. 

Electrical  conductivity  of  stellar  matter.  S, 
Chapman  (Month.  Not.  Roy.  Astron.  Soc.,  1928,  89, 
54 — 57). 

Viscosity  in  the  stars.  S.  Rosseland  (Month. 
Not.  Roy.  Astron.  Soc.,  1928,  89,  49—53), 

Some  difficulties  in  the  spontaneous  emission 
of  radiation.  L,  Goldstein  (Compt.  rend.,  1928, 
187,1285 — 1286) . — The  incompatibility  which  appears 
to  exist  between  the  two  fundamental  notions  of  the 
stationary  state  (Bohr-Sommerfeld)  and  the  spon¬ 
taneous  change  of  configuration  of  the  atom  is  dis¬ 
cussed  in  the  light  of  the  Broglie-Schrodinger  and 
Dirac  analyses  of  undulatory  mechanics.  It  is  con¬ 
cluded  that  existing  atomic  structures  provide  no  real 
physical  reason  for  the  possibility  of  the  spontaneous 
emission  of  radiation.  J.  Grant. 

Structure  of  diatomic  molecule  spectra  accord¬ 
ing  to  the  quantum  mechanics.  E.  Wigner  and 

E.  E.  Witmer  (Z.  Physik,  1928,  51,  859— 888).— The 
method  of  the  theory  of  groups  has  been  applied  to 
the  deduction  of  the  characteristics  of  a  rotation 
band,  and  to  electron  terms  in  molecules. 

R.  A.  Morton, 

Interpretation  of  spectra  of  molecules.  IV. 

F.  Hund  (Z.  Physik,  1928,  51,  759— 795).— An 

attempt  is  made  to  systematise  molecular  spectra  on 
the  basis  of  electron  terms  for  molecules,  analogous 
to  those  in  use  for  atomic  spectra  (cf.  A.,  1927,  183, 
495,  809).  R.  A.  Morton. 

Visible  radiation  characteristics  of  incandes¬ 
cent  oxides.  (Miss)  M.  L.  Phillips  (Physical  Rev., 
1928,  [ii],  32,  832— 839).— Energy  radiated  in  the 
visible  spectrum  of  various  rare-earth  and  other  oxides 
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and  their  mixtures  when  heated  to  bright  redness 
between  1400°  and  2000°  Abs.  by  cathode-ray  bom¬ 
bardment  and  by  gas-air  and  oxygen-gas  flames  was 
measured  by  an  optical  pyrometrie  method.  In 
general,  linear  relations  were  found  between  the 
logarithm  of  the  reddish-blue  intensity  ratio  and  the 
reciprocal  of  the  brightness  temperature,  and  between 
the  logarithm  of  the  candle  power  emitted  per  unit 
surface  area  and  the  logarithm,  of  the  brightness  tem¬ 
perature.  Different  modes  of  heating  gave  different 
radiation  curves  for  the  same  oxide, 

N.  M.  Bligh, 

Origin  of  the  continuous  spectrum  of  the 
hydrogen  molecule.  J.  G.  Winans  and  E.  G.  G. 
Stbkcxelberg  (Prom  Nat,  Acad.  Set.,  1928,  14, 
867 — 871). — The  Rydberg  denominators  and  their 
differences  for  the  singlet  and  triplet  £-temis  of 
hydrogen  and  helium  are  calculated.  It  is  shown 
that  the  continuous  spectrum  of  hydrogen  extending 
from  the  ultra-violet  into  the  visible  originates  in 
the  transition  from  any  one.  of  the  excited  triplet 
levels  to  the  ground  state  of  the  system  ( 1 2S) . 

A*  J,  Mee. 

Continuous  spectrum  of  hydrogen.  F.  H. 
Newman  (Phil.  Mag.,  1928,  [vii],  6,  807— 811),— The 
continuous  spectrum  of  hydrogen  has  been  excited 
in  the  gas  at  10~3  mm.  pressure  by  passing  an  inter¬ 
mittent  discharge  between  two  iron  electrodes,  one 
of  which  is  maintained  at  a  potential  of  200  volts 
different  from  a  third  electrode.  The  spectrum 
varies  according  to  the  water  vapour  content  of  the 
gas,  but  in  all  cases  only  very  few  of  the  lines  of  the 
Balmer  series  appear,  all  of  which  have  wave-lengths 
above  4102  A.  In  the  presence  of  water  vapour  the 
continuous  spectrum  is  absent,  being  replaced  by 
the  water  bands  and  some  lines  of  the  Balmer  series. 
The  limit  of  the  continuous  spectrum  on  the  red  side 
is  approximately  4690  A.  The  results  indicate  that 
the  continuous  spectrum  arises  from  atomic  excit¬ 
ation  and  not  from  the  aggregation  of  molecules.  By 
analogy  with  Franck’s  explanation  (Aim.  Physik, 
1921,  [iv],  44,  693)  of  the  continuous  spectrum  of 
iodine,  it  is  suggested  that  the  continuous  character 
of  the  spectrum  corresponds  with  the  continuous 
distribution  of  the  initial  kinetic  energy  of  the 
assimilated  electrons.  A.  E.  Mitchell. 

Molecular  spectrum  of  hydrogen  with  wave¬ 
length  determinations  of  3667  lines  between 
>,4861  and  3314  A,  W.  Finkelnburg  (Z.  Physik, 
1928,  52,  27 — 118). — An  extensive  research  into  the 
molecular  spectrum  of  hydrogen  between  the  line 
(4861  A.)  and  the  ultra-violet  end  of  the  spectrum 
(3314  A.).  The  spectrum  was  obtained  by  means  of 
a  large  Rowland’s  concave  grating,  giving  on  the 
photographs  a  dispersion  of  1*98  A.  per  mm.  3667 
Lines  were  investigated  in  the  above  range,  the 
wave-lengths  and  intensities  being  recorded  in  a 
table.  The  calculated  probable  error  in  the  wave¬ 
lengths  is  0-0035  A.  for  the  stronger  lines,  and  almost 
double  this  value  for  the  weaker  ones.  More  than 
2000  lines  have  been  investigated  for  the  first  time ; 
1052  of  the  lines  were  classified  into  three  classes  on 
the  basis  of  the  intensity  differences  of  the  lines  with 
different  conditions  of  excitation,  A.  J,  Mee, 


Band  spectrum  of  chlorine  or  hydrogen 
chloride.  E.  B.  Lubeam  (Nature,  1929,  123,  86 — 
87). — The  band  spectrum  of  chlorine  burning  at  a 
silica  jet  in  hydrogen  has  been  observed.  Hydrogen 
chloride  is  believed  to  be  the  emitter  of  the  bands. 

A.  A.  Eldridge. 

Emission  band  spectrum  of  chlorine.  Y,  Ota 
and  Y.  Uchida  (Japan  J,  Phys.,  1928,  5,  53 — 58). — 
The  emission  spectrum  of  rarefied  chlorine  excited 
by  uncondensed  discharges  was  studied  with  the 
object  of  measuring  more  exactly  the  wave-lengths 
of  band  heads  and  arranging  them  in  new  series 
schemes .  The  wave-lengths  of  58  band  heads  between 
487  and  392  pa  were  measured,  and  the  bands  classi¬ 
fied  into  three  systems,  arranging  each  in  a  two- 
dimensional  scheme  of  vibration  quantum  numbers. 
The  spectrum  radiated  by  electrically  excited  chlorine 
is  quite  different  from  the  ordinary  absorption 
spectrum,  N.  M.  Bbigh. 

Emission  band  spectrum  of  bromine.  Y. 
Uchida  and  Y.  Ota  (Japan  J.  Phys.,  1928,  5,  59— 
66) . — Wave-lengths  of  80  band  heads  were  measured; 
the  band  heads  were  analysed  into  two  systems  of 
two-dimensional  schemes  having  common  final  states. 
The  relation  between  the  emission  and  absorption 
bands  is  discussed.  N.  M.  Bligh. 

New  band  system  of  carbon  monoxide.  R.  K. 
Asundi  (Nature,  1929,  123,  47 — 48). — Bands  were 
observed  at  3893*2,  368T1,  4125-0,  and  4380*3  A. ; 
with  the  exception  of  the  band  at  3681-1  A.,  the  hands 
have  been  analysed.  The  final  state  is  identical  with 
that  of  the  Angstrom  bands.  The  bands  are  prob¬ 
ably  due  to  the  transition  3hS  — >  2bP.  The  new 
system  has  only  one  n"  progression.  Three  of  the 
bands  are  identified  with  those  recorded  by  Duffen- 
daek  and  Fox  {A.,  1928,  6).  A.  A.  Eldridge. 

New  band  system  in  carbon  monoxide.  G. 
Herzbbrg  (Naturwiss.,  1928,  16,  1027 — 1028). — 
Using  the  electrodeless  ring  discharge  with  feeble 
excitation  at  1  mm.  pressure  of  carbon  monoxide, 
the  spectrum  obtained  shows  the  Angstrom  a  bands 
very  intensely,  and  also  a  second  group  of  bands 
resembling,  but  not  identical  with,  the  Angstrom  b 
bands  obtained  with  an  ordinary  discharge  tube 4 
The  new  system  exhibits  a  constant  frequency  differ¬ 
ence  Av=5004  cm,4,  but  the  data  cannot  be  harmon¬ 
ised  with  Birge’s  classification  (A.,  1927,  184)  of  the 
Angstrom  bands.  The  final  state  in  the  new  bands 
is  the  same  as  the  initial  state  in  the  fourth  positive 
group  of  carbon  monoxide.  A  new  electron  state  of 
the  molecule  is  postulated.  R,  A.  Morton. 

Band  spectrum  of  lithium.  K.  Wurm  (Natur¬ 
wiss,,,  1928,  16.  1028). — Lithium  vapour  shows  two 
absorption  band  systems  in  the  visible,  one  in  the  red 
and  the  other  in  the  blue-green.  The  fluorescence 
spectrum  obtained  by  illuminating  the  vapour  at 
600—700°  by  means  of  white  light  is  identical  with 
the  blue-green  absorption  system,  but  is  better 
defined.  The  data  are  expressed  by  means  of  a 
formula  from  which  the  convergence  of  the  levels  for 
the  unexcited  molecule  leads  to  the  value  1*69  volts 
for  the  work  of  dissociation.  R.  A.  Morton. 
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Infra-red  spectra  of  ammonium  salts  in  the 
transition  region,  G.  Hbttner  and  F.  Simon  (Z. 
physikal.  Chem.,  1928,  B}  1,  293 — 300). — An  appar¬ 
atus  for  the  measurement  of  optical  absorption  at 
low  temperatures  is  described.  It  has  been  used  for 
the  examination  of  the  infra-red  absorption  spectrum 
of  ammonium  chloride  at  wave-lengths  2 — 8  p  and 
at  temperatures  between  —160°  and  20°.  The  vari¬ 
ation,  with  temperature,  of  percentage  of  light  trans¬ 
mitted,  or  the  isochromate,  for  particular  wave¬ 
lengths,  and  also  the  transmission  of  different  wave¬ 
lengths  for  the  same  temperature,  have  been  deter¬ 
mined.  The  absorption  band  at  7*1  p  becomes 
sharper  as  the  temperature  falls  and  moves  a  little 
towards  regions  of  longer  wave-length.  The  band  at 
5*6  p  also  becomes  sharper  but  moves  towards  regions 
of  shorter  wave-length.  The  band  at  3*1  p  does  not 
appear  to  undergo  any  change.  Sharp  breaks  are 
found  in  the  isochromate  at  about  “30°.  This 
corresponds  with  a  similar  break  in  the  temperature- 
molecular  heat  curve  of  the  salt  and  is  to  be  ascribed 
to  a  change  in  the  nuclear  vibration  bands  due  to  a 
rearrangement  of  the  ammonium  radical  at  this 
temperature.  The  isochromate  of  ammonium 
-sulphate  for  7*15  p  has  a  break  between  —40°  and 
—50°.  The  specific  heat  in  this  region  has  not  been 
determined.  M.  S.  Burr. 

Near  infra-red  vibration  spectrum  of  the 
carbonates.  H.  BL  Nielsen  (Physical  Rev.,  1928, 
[ii],  32,  773 — 778). — Mathematical.  The  frequencies 
and  intensities  of  the  near  infra-red  absorption 
regions  of  the  carbonate  group  are  investigated 
theoretically,  and  the  results  are  found  to  be  in 
satisfactory  agreement  with  experimental  values. 

N.  M.  B ugh. 

Infra-red  absorption  spectra  of  organic  carbon¬ 
ates.  F.  K.  Bell  (J.  Amer.  Chem.  Soc.,  1928,  50, 
2940 — 2950). — The  absorption  spectra  of  methyl, 
ethyl,  propyl,  butyl,  isobutyl,  isoamyl,  and  phenyl 
carbonates  were  investigated,  the  last-named  being 
in  the  molten  state.  The  absorption  curves  show 
the  same  general  shape,  particularly  between  1  and 
3  p,  and  between  3*6  and  5  p.  Between  8*0  p  and 
12*0  p  characteristic  differences  occur.  A  band 
characteristic  of  the  carbonyl  linking  occurs  at 
5*75  p3  although  intensity  observations  indicate  that 
this  band  may  really  be  two  superposed  bands.  A 
broad  band  at  7*8  p  may  result  from  a  combination 
of  frequencies  characteristic  of  the  carbon-hydrogen 
and  carbonyl  linkings.  The  intensity  of  the  band  at 
3*4  p  increases  with  increasing  mol.  wt.,  but  Bonino’s 
empirical  formula  does  not  hold  (ef.  A,,  1926,  775). 
It  is  suggested  that  the  normal  and  w-esters  are  to 
be  regarded  as  two  distinct  types  of  carbonates. 

S.  K.  Tweedy. 

Characteristic  differentiation  in  the  spectra  of 
saturated  hydrocarbons.  F.  S.  Brackett  (Proe. 
Nat.  Acad.  Sci.s  1928, 14,  857—864).— The  near  infra¬ 
red  spectra  of  saturated  hydrocarbons  have  been 
investigated  and  some  differentiation  has  been  ob¬ 
served.  The  results  can  be  used  for  the  determin¬ 
ation  of  the  relative  binding  forces  exerted  on  the 
hydrogen  atoms  when  attached  to  the  primary, 
secondary,  and  tertiary  carbon  atoms  in  a  hydro¬ 


carbon.  There  is  probably  complete  identity  in  the 
binding  forces  between  the  hydrogen  atoms  and  the 
carbon  atoms  in  benzene,  a  conclusion  which  is  in 
accord  with  the  prevailing  ideas  of  organic  chemistry. 
The  binding  force  in  benzene  is  considerably  greater 
than  that  in  saturated  hydrocarbons.  A.  J.  MbE. 

Diffuse  molecular  spectra.  B,  Rosen  (Z. 
Physik,  1928,  52,  16 — 20). — The  spectrum  of  the 
sulphur  molecule,  S2,  has  been  investigated  between 
the  wave-lengths  3000  and  5000  A.  The  fading  of 
the  bands  cannot  always  be  explained  on  the  assump¬ 
tion  of  inner  collisions.  Sometimes  it  is  due  to  the 
increase  in  effective  cross-section  at  higher  amplitudes 
of  nuclear  oscillation.  The  dissociation  energy  of  the 
sulphur  molecule  agrees  with  that  obtained  from  the 
convergence  limit  of  the  band  series.  In  the  work 
of  Henri  on  the  subject  both  causes  of  fading  of 
bands  were  present,  viz.,  external  collisions  due  to 
higher  nuclear  amplitude  and  inner  collisions. 

A.  J.  Mee. 

Banff  spectra  of  aluminium  hydride.  E. 
Bengtsson  (Z.  Physik,  1928,  51,  889— 894).— The 
aluminium  arc  in  hydrogen  at  atmospheric  pressure 
emits  a  band  system  in  the  visible  (4067 — 4568  A.), 
but  at  low  pressures  new  ultra-violet  bands  make 
their  appearance.  Two  bands  at  2229  and  2254  A 
have  been  studied  closely.  Combination  relations 
and  a  scheme  of  levels  are  applied  to  the  entire  band 
system.  Electron  terms,  the  moment  of  inertia,  and 
the  nuclear  separation  have  been  calculated. 

R.  A.  Morton. 

Ultra-violet  spectra  emitted  by  a  mixture  of 
hydrogen  and  mercury  vapour.  H.  Jezewski  (J. 
Phys.  Radium,  1928,  [vi],  9,  278 — 296) . — Evidence 
has  been  obtained  for  a  new  system  of  ultra-violet 
bauds  in  mercury  hydride.  These  bands  were  analysed 
and  tabulated,  and  equations  have  been  calculated 
giving  the  line  frequencies  as  a  function  of  the  quan¬ 
tum  numbers.  Changes  in  the  distribution  of  inten¬ 
sity  of  the  continuous  spectrum  of  hydrogen,  caused 
by  the  presence  of  metallic  vapours,  were  attributed 
to  the  superposition  of  the  continuous  spectrum  of 
hydrogen  and  the  continuous  spectra  due  to  the 
dissociation  of  metallic  hydrides.  The  high -order 
lines  of  the  mercury  scries  were  investigated. 

N.  M.  Bltgil 

Measurement  of  absorption  spectra  in  the 
visible  and  ultra-violet  regions,  H;  Fromherz  (Z . 
physikal.  Chem.,  1928,  B,  1,  301 — 323). — Calculations 
have  been  made  of  the  optical  requirements  of  an 
apparatus  for  the  photographic  measurement  of  ab¬ 
sorption  spectra  with  a  rotating  sector  (cf.  Scheibe 
and  others,  A.,  1924,  ii,  712)  and  a  reciprocal  light 
track  to  obtain  a  maximum  light  strength.  The 
apparatus  has  been  tested  by  measurements  of  the 
absorption  spectrum  of  potassium  chromate  solution. 
The  results  are  in  good  agreement  with  those  of  other 
investigators.  M.  S.  Burr. 

Hare  earths.  XXX.  Absorption  spectra 
studies.  L.  L.  Quill  and  P.  W.  Selwood  [with 
B.  S.  Hopkins]  (J.  Amer.  Chem.  Soc.,  1928,  50, 
2929 — 2937). — The  absorption  spectra  of  the  nitrates 
of  praseodymium,  neodymium,  samarium,  and  erbium 
are  specifically  influenced  by  the  presence  of  nitric 
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acid.  The  influence  exerted  on  the  absorption  bands 
of  neodymium  nitrate  by  magnesium  nitrate  or  rare- 
earth  nitrates  is  similar  to  the  influence  exerted  by 
nitric  acid  itself ;  hydrochloric  acid  produces  quite  a 
different  effect  on  neodymium  chloride.  The  devi¬ 
ations  from  Beer’s  law  of  neodymium  nitrate  solutions 
somewhat  resemble  the  effect  of  the  addition  of  nitric 
acid.  Delauney’s  work  (A.,  1927,  847)  cannot  be 
confirmed.  Absorption  spectra  are  unsuitable  for  the 
qualitative  analysis  of  mixed  rare-earth  salts,  owing 
to  the  changes  exerted  by  one  salt  on  the  absorption 
spectra  of  another.  These  changes,  however,  are 
quite  distinct  from  those  recorded  by  Harris  and 
Hopkins  during  the  concentration  of  illinium  residues 
(A.,  1926,  780,  810).  S.  K.  Tweedy. 

Variation  of  extinction  coefficient  with  tem¬ 
perature.  B.  K.  Mukerji,  A.  K.  Bhattacharji, 
and  N.  R.  Dear  (J,  Physical  Chem.,  1928,  32,  1834 — ■ 
1840). — Measurements  of  the  extinction  coefficients 
for  the  absorption  of  light  in  the  visible  region  of  the 
spectrum  have  been  made  for  the  following  sections  : 
chromic  acid ;  chromic  acid  and  oxalic  acid  or  quinine 
sulphate  in  excess  of  sulphuric  acid ;  eosin ;  potassium 
permanganate ;  copper  sulphate;  cuprous  chloride 
(in  hydrochloric  acid) ;  iodine  in  potassium  iodide  or 
alcohol ;  iodine  and  potassium  or  ammonium  oxalate 
or  ferrous  sulphate ;  iodine  and  sodium  nitrite  or 
formate  both  in  the  presence  of  sodium,  acetate ;  and 
Rochelle  salt  and  bromine  in  the  presence  of  sodium 
acetate.  The  extinction  coefficient  increases  linearly 
with  a  rise  in  temperature.  This  is  explained  by  a 
diminution  in  the  complexity  of  the  solvates  with  a 
rise  in  temperature.  It  accounts  for  the  increase  in 
quantum  yield  with  temperature  frequently  observed 
in  photochemical  reactions.  L.  3.  Theobald. 

Fluorescence  of  benzene  and  its  infra-red 
absorption.  V.  Posejfal  (Compt.  rend.,  1928, 
187,  1046 — 1048). — Analogies  of  the  Raman  effect 
exist  for  fluorescence  and  phosphorescence  spectra. 
The  fluorescence  spectra  of  benzene  in  the  liquid  or 
vapour  state  lead  to  the  same  infra-red.  absorption 
bands  as  those  of  the  Raman  spectra,  and  the 
calculated  and  experimental  values  are  in  good 
agreement.  J.  Grant. 

Polarisation  of  light  emitted  by  fluorescence. 
P.  Soleillet  (Compt.  rend.,  1928, 187,  976 — 978). — 
An  attempt  is  made  to  express  as  a  function  of  a 
number  of  finite  measurable  quantities  the  change  in 
polarisation  of  fluorescent  light  following  a  change 
in  direction  of  the  exciting  radiation  or  of  the  ray 
studied,  J.  Grant. 

Permanent  luminescence  of  certain  uranium 
salts,  R,  Coustal  (Compfc,  rend.,  1928, 187,  1139 — 
1140). — The  permanent  luminescence  of  uranium 
compounds  is  independent  of  time,  temperature,  and 
the  previous  insolation.  Infra-red  radiation  is  with¬ 
out  effect.  These  results  are  shown  only  by  crystalline 
salts  in  the  solid  state.  The  luminescence  is  most 
intense  when  the  ultra-violet  fluorescence  is  greatest, 
and  if  it  is  assumed  to  be  a  result  of  the  radioactive 
properties  of  the  salt,  then  the  luminous  yield  may 
he  shown  by  calculation  to  be  of  the  order  of  1%. 

J.  Grant. 


Raman  effect  in  aqueous  solutions  and  the 
polarisation  of  the  Raman  lines.  A.  Carrellt,  P. 
Pringsheim,  and  B,  Rosen  (Z.  Physik,  1928,  51, 
511 — 519). — The  Raman  spectra  of  pure  waiter  and 
of  aqueous  solutions  of  nitric  acid,  sodium  nitrate, 
sodium  nitrite,  ammonium  nitrate,  and  ammonia  on 
irradiation  with  a  mercury  arc  have  been  photo¬ 
graphed.  The  connexion  between  the  frequency 
differences  occurring  in  these  spectra  is  discussed, 
and  it  appears  that  even  apparently  optically  inactive 
nuclear  vibrations  come  into  action  in  the  Raman 
effect.  Photographs  taken  with  solutions  of  sodium 
chloride  and  hydrochloric  acid  show,  as  is ,  to  he 
expected,  no  displaced  lines ;  probably  such  lines  are 
produced,  even  in  crystals,  only  by  the  nuclear 
oscillation  of  the  molecule  groups  and  not  by  the 
oscillations  of  the  complete  ionic  lattice  which  are 
detected  by  measurements  on  residual  rays.  The 
polarisation  of  single  lines  in  the  Raman  spectra  of 
toluene,  benzene,  and  carbon  tetrachloride  is  not 
uniform,  but  appears  to  possess  widely  differing 
values  according  to  the  part  of  the  molecular  mechan¬ 
ism  concerned  in  the  scattering. 

E.  B.  Robertson. 

Ultra-violet  Raman  spectrum  of  water.  I.  R. 
Rao  (Nature,  1929,  123,  87),— For  every  bright  line 
in  the  mercury  arc  spectrum  there  is  a  Raman  band 
in  the  spectrum  of  the  light  scattered  by  water. 

A.  A.  Eldbidge, 

Raman  effect  in  X-ray  scattering.  K.  S. 
Krishnan  (Nature,  1928,  1225  961—962). 

Critical  potentials  of  molecular  hydrogen, 
E.  U.  Condon  and  H.  I),  Smyth  (Proc.  Nat.  Acad. 
SeL,  1928,  14,  871— 875).— The  main  experimental 
observations  concerned  with  the  radiation  from 
hydrogen  when  bombarded  by  electrons  of  different 
speeds  are  collected  and  explained  theoretically. 
Curves  showing  the  potential  energy  as  a  function  of 
nuclear  separation  are  drawn  for  five  different  elec¬ 
tronic  states  of  the  hydrogen  molecule.  Below'  11 
volts  the  only  possible  transition  which  can  occur  is 
to  the  l2S  state,  but  the  probability  of  this  is  small. 
Hence  only  a  little  atomic  hydrogen  will  be  produced 
by  electrons  of  this  speed.  A  little  above  11  volts, 
excitation  to  the  2lS  state  is  possible.  Return  from 
this  state  would  give  radiation  which  is  photo- 
electrically  active.  Electrons  of  greater  speeds  can 
(1)  excite  directly  to  the  lzS  state,  hydrogen  atoms 
of  large  kinetic  energy  being  formed,  (2)  excite  to  the 
218  state,  producing  radiation,  or  (3)  excite  to  the 
2ZS  state,  which  would  revert  to  the  1 3$  state,  giving 
off  a  continuous  spectrum  and  forming  atomic 
hydrogen.  Some  or  all  of  these  probably  occur  in 
experiments  in  which  a  critical  potential  of  11*5  volts 
has  been  noted.  For  higher  speeds  the  mechanism 
is  uncertain.  A.  J.  Mee, 

Magnetic  susceptibility  of  ozone.  V.  I.  Vaid- 
yanathan  (Indian  J.  Physics,  1928,  3,  151 — 163), — 
Investigation  was  made  using  a  retorsional  method, 
with  special  attention  to  the  elimination  of  errors 
due  to  temperature  changes  and  current  fluctuations. 
It  is  concluded  from  the  results  of  a  large  number  of 
experiments  that  ozone  is  diamagnetic, 

N.  M.  Bligh. 
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Absence  of  effect  of  an  electric  field  on  the 
magnetic  susceptibilities  of  hydrogen  chloride 
and  nitric  oxide,  L.  M.  Mott-Smith  (Physical 
Rev.,  1928,  [li],  32,  817 — 823). — A  repetition  and 
extension  of  the  work  of  Huber  (ef.  A.,  1926,  1189). 
The  susceptibilities  investigated  both  parallel  and 
perpendicular  to  an  electric  held  of  about  8000 
volts/cm.  were  unchanged  in  every  case.  Classical 
theory  indicates  a  13%  change  in  the  susceptibility 
of  nitric  oxide  measured  along  the  electric  field  and 
due  to  the  magneto-electric  directive  effect.  The 
negative  result  perpendicular  to  the  field  is  in  agree¬ 
ment  with  quantum  mechanics  and  favours  the  new 
quantum  theory.  N.  M.  Bltgh. 

Diamagnetism  and  structure  of  ethylene,  V.  I, 
Vaidyanatuan  (Indian  J.  Physics,  1928,  3,  165 — 
174). — Using  a  torsional  method,  the  magnetic  sus¬ 
ceptibility  of  ethylene  was  investigated,  and  the  gas 
was  found  to  be  diamagnetic  with  a  molecular  sus¬ 
ceptibility  of  15-3  X 106,  in  fair  agreement  with  Pascal's 
additive  law.  A  regularity  in  the  susceptibility  of 
molecular  and  atomic  configurations  is  observed,  and 
it  is  found  that  for  nitrogen,  sulphur,  ethylene,  and 
argon  the  susceptibility  is  a  linear  function  of  the 
number  of  electrons.  The  structure  of  the  ethylene 
molecule  is  discussed  from  the  magnetic  and  chemical 
points  of  view.  N.  M.  Bligil 

Dielectric  cohesion  of  the  rare  gases.  M. 
Curie  and  A.  Lefape  (Compt.  rend.,  1928,  187, 
1283— 1285}.— The  dielectric  cohesions  (a)  of  the  rare 
gases  prepared  by  Lepape’s  method  (A,,  1928,  970) 
and  purified  by  fractionation  over  cooled  coconut 
charcoal  have  been  determined  at  17°  by  a  modific¬ 
ation  of  the  method  of  Bouty  for  various  pressures 
and  electric  fields.  In  the  series  neon  to  xenon  a 
increases,  whilst  the  resonance  and  ionisation  poten¬ 
tials  decrease  with  the  atomic  number.  Helium  is 
an  exception  to  the  rule,  and  the  experimental  values 
for  argon  are  considered  untrustworthy. 

J.  Grant. 

Refractive  indices  of  a  mesomorphic  sub¬ 
stance  in  the  solid  state.  (Mlle.)  J.  Zadoc-Kahn 
(Compt.  rend..,  1928,  187,  1138— 1139).— Measure¬ 
ments  of  the  three  principal  refractive  indices  of  solid 
p-azoxyanisole,  crystallised  from  light  petroleum, 
for  X  0*5893,  0*5780,  and  0*5460,  have  shown  that 
the  birefringence  is  one  of  the  highest  known, 
(ng — np)  being  0*634,  0*649,  and  0*696,  respectively. 
The  prism  method  was  used,  three  prisms  being  cut 
with  a  microtome  and  arranged  so  that  in  the  position 
of  minimum  deviation  each  prism  furnished  two  out 
of  the  three  indices.  J.  Grant. 

Refraction  of  helium  and  argon  and  its  depend¬ 
ence  on  pressures  lower  than  atmospheric.  F, 
Sciiachebl  (PubL  Fac.  Sci  Univ.  Masaryk,  1928, 
No.  98, 1 — 15). — From  measurements  of  the  refraction 
of  helium  and  argon  at  pressures  between  91  and 
760  mm.,  and  at  16°,  it  was  found  that,  for  argon, 
the  influence  of  pressure  on  refraction  was  greater 
than  its  influence  on  the  density  of  the  gas,  with  the 
consequence  that  the  specific  refraction  of  argon,  like 
that  of  polyatomic  gases,  increases  with  pressure. 
No  conclusions  could  be  reached  from  the  results  for 
helium.  The  refraction  of  argon,  at  normal  temper¬ 


ature  and  pressure,  and  for  wave-length  5462*3  A., 
is  (n  —  l)=282*7  x  HH.  The  rate  of  increase  with 
pressure  of  the  specific  refraction  of  oxygen  is  exactly 
twice  that  obtaining  in  the  case  of  argon. 

F.  G.  Tbyhobn. 

Refractivities  of  carbon  monoxide,  nitrogen, 
and  nitrous  oxide,  and  their  dependence  on 
pressures  lower  than  atmospheric.  F. 
Sohacherl  (Publ,  Fae.  Sci.  Univ.  Masaryk,  1928,  No. 
99,  1 — 29). — The  refractivity  of  carbon  monoxide, 
nitrogen,  and  nitrous  oxide  has  been  measured  at  16°, 
and  at  pressures  between  91  and  760  mm.  For 
carbon  monoxide  and  nitrogen  the  relationship  be¬ 
tween  the  displacement  of  the  interference  fringes 
and  the  pressure  is  given  by  dsjdp— #i+Pi2L  whilst 
for  nitrous  oxide  the  same  relationship  is  expressed 
by  d$/dp—Bpc.  For  light  of  wave-length  5462*3  A,* 
the  refractivities,  expressed  as  («  — l)x  10s,  are  for 
carbon  monoxide,  nitrogen,  and  nitrous  oxide,  re¬ 
spectively,  336*89,  302*83,  and  507*79.  For  nitrogen, 
as  for  all  other  gases  previously  measured,  the  value 
of  pP,  where  p=p1/2ax,  in  the  equation  »— 1— A^(l  + 
pp)  is  constant  for  pressures  up  to  1500  mm.  For 
all  gases  so  far  investigated  the  values  of  p  are  greater 
than  those  of  the  coefficient  pp  in  the  equation  p= 
Kp(  1 + Pp2>)  representing  the  relationship  between 
pressure  and  density.  The  specific  refraction  of  these 
gases  therefore  increases  with  pressure,  and  with  the 
exception  of  that  of  carbon  dioxide  and  of  nitrous 
oxide  is  proportional  to  log,,  p.  The  relationship 
between  specific  refraction  and  pressure  cannot  be 
expressed  as  an  additive  function  of  the  atomic  com¬ 
position  of  the  gas,  although  an  additive  relationship 
holds  for  gas  mixtures.  The  pairs  of  isos  teres 
C02,  NgO  and  N,  CO  show  analogous  relationships 
between  pressure  and  their  specific  refraction. 

F.  G,  Tbyhobn. 

Dipole  moments  of  some  methane  and  ethane 
derivatives,  J.  W.  Williams  (Z.  physikaL  Chem., 
1928,  138,  75 — 84).— The  dielectric  constants  and 
densities  at  25°  have  been  measured  of  ethylene 
chloride,  bromide,  iodide,  and  cyanide,  methyl  and 
ethyl  iodide,  ethylene  glycol,  acetonitrile,  propio- 
nitrile,  and  benzonitrile  in  benzene  solution.  The 
effect  on  the  dipole  moment  of  a  molecule  of  the 
introduction  of  a  substituent  group  is  deduced  by 
regarding  the  dipole  moments  of  the  above  compounds 
as  due  to  the  substituent  groups  alone  and  considering 
the  rest  of  the  molecule  as  non-pol&r.  Calculations 
have  been  made  of  the  angular  distortion  produced  in 
the  tetrahedral  symmetry  of  the  carbon  atoms  by  the 
introduction  into  the  molecule  of  a  given  substituent. 

F.  G.  Tbyhobn. 

Optical  properties  of  some  artificial  minerals. 
P.  Gaubert  (Bull.  Soc.  Frang,  Min.,  1927,  50,  504 — 
515;  Chem.  Zentr.,  1928,  ii,  334— 335},— Values  of 
nt>  for  various  artificial  minerals  arc :  MgAl204 
(coloured  red  by  chromium  or  blue  by  cobalt)  1*721 ; 
gahnite,  ZnAUO*  (coloured  red  by  chromium),  1*80; 
corundum,  A1203,  w  T7689,  e  1*7609,  d  3*988 ; 
3Ca3(P04)2,CaClo,  w  1W2,  t  1*637;  3Sr3(P04)2,SrC)2, 
w  1*658,  s  1*664;  3Ba3(As04)23&Cl2J  w  2*14,  e  2*13; 
monetite,  CaHP04  ».  1*623,  %  1*604,  d  2*928  (tri- 
clinic)  ;  rhombic  SrHP04,  na  1*625,  riy  T608 ;  BaHP04> 

1-635,  %  1*617;  irondcucite  1*619,  d  2*59;  potass- 
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ium  silicoberyllate  1*523,  d  2*531 ;  sodium,  silico¬ 
beryllate,  Na6Bc6Si14037,  1*545 — 1*532,  d  2*552 ; 
sodium  silieotitanate,  Na4SI4TI5O20,  na  1*655,  ny  1*623, 
d  2-88.  A.  A,  Eldridge. 

Chemical  constitution  and  rotatory  power. 
M.  Betti  and  G.  B.  Bonino  (Atti  II.  Cong.  Naz. 
Chirn.  pura  AppL,  1926,  1244—1247:  Ohem,  Zenfcr., 
1928,  ii,  523). — When  the  fourth  root  of  the  optical 
rotatory  power  of  the  condensation  products  of 
l-aminobenzyl-g-naphthol  with  benzaldehyde  and  its 
substitution  products  is  plotted  against  the  negative 
logarithm  of  the  dissociation  constant  of  the  acid 
corresponding  with  the  aldehyde,  analogous  structures 
(e.g.,  m-derivatives)  give  values  falling  on  the  same 
curve.  The  results  can  be  used  for  determination 
of  dissociation  constants  of  acids. 

A.  A.  Eldridge. 

Action  of  heat  and  loss  of  water  on  the  optical 
properties  of  heulandite.  P.  Gaubert  (Compt. 
rend,,  1928,  187,  1057— 1059;  cf,  this  voL,  16).— If, 
as  the  author’s  experiments  indicate,  the  rise  of 
temperature  of  heulandite  heated  in  an  inert  liquid 
produces  a  rotation  of  the  plane  of  the  optical  axes 
and  increases  their  divergence,  then  the  gradual  loss 
of  a  half-molecule  of  water  brings  the  axes  together 
again  until  the  crystal  is  uniaxial,  and  then  causes 
them  to  open  out  perpendicular  to  the  original  plane. 
Consequently,  below  the  temperature  (109°)  at  which 
water  is  first  evolved,  the  optical  properties  depend 
on  the  water  content.  Optical  anomalies  indicate  the 
presence  of  sectors  or  banded  structures  without 
changing  the  sense  of  the  phenomena.  J,  Grant, 

Influence  of  solvents  on  rotation  of  optically 
active  compounds.  XXVI.  Optical  activity  of 
malic  acid  in  presence  of  sodium  molybdate. 
T.  S.  Patterson  and  C.  Buchanan  (J.C.S.,  1928, 
3006—3019).— The  rotation  of  malic  acid  in  the 
presence  of  sodium  molybdate  has  been  examined. 
Solutions  were  made  up  containing  a  fixed  amount 
of  the  acid  with  varying  amounts  of  the  salt  and  the 
rotation  was  determined  for  several  colours.  With 
increase  in  the  concentration  of  the  salt  the  rotation 
thrice  becomes  zero  and  shows  two  minima  and  a 
maximum.  The  rotation  of  several  solutions  was 
examined  at  different  temperatures.  It  was  found 
that,  in  general,  the  temperature-rotation  curves  are 
of  the  same  nature  as  those  obtained  with  other 
optically  active  substances  in  various  solvents.  The 
change  in  rotation  with  rise  of  temperature  is,  as 
a  rule,  similar  to  that  obtained  by  decreased  concen¬ 
tration  of  sodium  molybdate.  Similar  experiments 
were  made  with  two  other  concentrations  of  malic 
acid ;  with  dilute  solutions  the  rotation  at  the  second 
minimum  has  a  positive  value,  whilst  with  the  more 
concentrated  solutions  the  minimum  rotation  has  a 
negative  value.  The  rotation  of  the  solid  derivative 
obtained  from  two  molecules  of  malic  acid  and  one 
molecule  of  sodium  molybdate  was  also  examined  for 
six  colours  of  light  at  different  temperatures. 

H.  Inqleson. 

Rotation  dispersion  and  circular  dichroism  of 
caryopbyllene  nitrosite.  S.  Mitchell  (J.C.S., 
1928,  3258— 3260).— The  rotatory  dispersion  of  caryo- 
phyllene  nitrosite  in  benzene  has  been  examined  and 


found  to  show  the  Cotton  effect.  From  measure¬ 
ments  of  the  absorption  spectra,  using  both  right- 
and  left-handed  circularly  polarised  light,  it  has  been 
shown  that  this  substance  exhibits  circular  dichroism. 

J.  L.  Buchan. 

Quantum  theory  of  molecule  formation.  EL 
Lkssheim  (Z,  Physik,  1928,  51,  828 — 841). — A  revised 
theory  is  submitted  showing  closer  agreement  with 
chemical  notions,  in  particular  with  the  position  of 
the  rare  gases  in  the  periodic  table. 

R.  A,  Morton. 

Molecular  structure  and  chemical  linking.  F, 

Hund  (Physikal.  Z.,  1928,  29,  851 — 852). — Prelimin¬ 
ary.  Two-centre  systems  are  considered  using  as 
examples  CN,  LIH,  and  He2  term  schemes. 

R.  A.  Morton* 

Structure  of  water.  S.  Pennycuick  (J.  Physical 
Ohem.,  1928,  32,  1681 — 1696).— Theoretical.  The 
marked  activity  of  the  auxiliary  valency  fields  of 
both  hydrogen  and  oxygen  in  water  provides  a  simple 
explanation  of  many  of  the  unique  properties  of  this 
substance.  The  structure  of  the  water  molecule  is 
best  represented  by  the  tetrahedron  with  the  electrons 
in  pairs  at  the  tetrahedral  corners  (cf.  Huggins,  A., 
1926*  458).  The  resulting  polarity  enables  the  water 
molecules  to  unite  with  other  molecules  solely  by 
means  of  its  own  negative  electron  pairs  and  its 
positive  hydrogen  nuclei. 

The  difference  between  true  association  and  the 
quasi- association  (van  der  Waals,  Proc.  EL  Akad. 
Wetensch.  Amsterdam,  1910,  13,  107)  of  normal 
liquids  is  discussed,  and  in  conformity  with  the  X-ray 
structure  of  ice,  it  is  concluded  that  the  associated 
molecule  in  liquid  water  is  the  molecule  (H20)6  and 
that  water  is  a  mixture  of  relatively  stable  compound 
molecules  of  a  benzene-ring  structure  in  a  normal 
solvent.  The  view  that  water  is  a  mixture  of  (H20)3, 
(31,0)2,  and  H20  molecules  is  untenable. 

Evidence  derived  from  the  effect  of  pressure  on. 
aqueous  systems,  the  maximum  density,  the  latent 
heat,  the  dielectric  constant,  and.  other  properties  of 
water  is  discussed  and  is  shown  to  favour  ring  associ¬ 
ation,  and  the  abnormal  activity  of  the  auxiliary 
fields  of  the  oxygen  and  hydrogen  atoms. 

L,  S.  Theobald. 

Size  of  ions  and  its  influence  on  the  properties 
of  salt-like  compounds.  L.  Pauling  (Z.  Exist., 
1928,  67,  377—404;  Chem,  Zentr.,  1928,  ii,  318).— 
The  forces  operating  between  ions  are  discussed  from 
the  point  of  view  of  quantum  mechanics  and  a  simple 
approximate  expression  is  given  for  these  forces  as  a 
function  of  the  size  of  ions.  The  derivation  of 
interionic  distances  to  a  first  approximation  by 
neglect  of  deviations  from  additivity  is  discussed. 
The  influence  of  radius  relationships  on  physical 
properties  of  the  alkali  halides,  and  on  the  axial  ratios 
of  crystals  of  the  rutile  type  and  of  anatase,  is  dis¬ 
cussed,  together  with  the  question  of  the  relative 
stabilities  of  the  various  crystal  structures, 

A.  A.  Eldridge. 

Constitution  of  the  polythionic  acids,  J.  A. 
Christiansen  (Fork.  Ill  nord.  Kemistmotet,  1928, 
177 — 179). — The  existing  formulae  for  tetra-  and 
penta-thionic  acids  are  criticised.  The  reactions  of 
these  acids  are  best  explained  by  the  assumption 
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that  they  contain  a  six-membered  ring,  and  the 
formulae  I  and  II  are  proposed ;  The  fact  that  the 
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vapour  of  sulphur  trioxide  is  bimolecular  lends  support 
to  these  views.  H.  F.  Harwood. 


Constitution  of  the  boron  hydrides.  F. 
Ephraim  (Helv.  Chim.  Acta,  1928, 11,  1094 — 1097). — 
It  is  shown  that  the  formation  of  the  boron  hydrides 
may  be  explained  satisfactorily  on  the  octet  theory 
of  distribution  of  the  outer  electrons. 

E.  N.  Kerr, 

Effective  cross-section  of  neutral  molecules  of 
gases  with  respect  to  slow  electrons.  C.  Ram* 
sauer  (Physikal.  Z.,  1928,  29,  823 — 830). — A  sum* 
mary  of  recent  work.  R.  A.  Morton, 

Effective  cross-section  and  molecular 
structure,  E.  Rruche  (Physikal.  Z.,  1928,  29. 
831— 834).— A  review  (cf.  A.,  1927,  4,  181,  492,  1011, 
1119;  1928,453).  R.  A.  Morton. 

Share  of  11  reflexion  M  in  the  total  effect  of  the 
action  of  slow  electrons  on  gas  molecules.  R. 
Kollath  (Physikal.  Z.,  1928,  29,  834— 836).— The 
effective  cross-sectional  area  arises  from  three  factors  : 
(a)  reflexion  without  loss  of  velocity,  (b)  absorption , 
temporary  or  permanent,  (c)  velocity  loss,  with  or 
without  deflexion.  In  an  attempt  to  ascertain  the 
relative  importance  of  these  factors  it  is  shown  that 
the  first  rising  portion  of  the  cross-section  curves 
(starting  from  low  velocities)  in  the  argon  group  and 
the  first  maxima  in  the  nitrogen  and  carbon  dioxide 
groups  arise  from  factor  (<?).  With  higher  velocities 
factor  (6)  appears.  In  some  cases  the  curve  con¬ 
necting  cross-sectional  area  with  electron  velocity  in 
volt!  shows  two  maxima ;  the  first  is  always  due  to 
11  vertical 35  reflexion  without  velocity  loss,  but  no 
clear  evidence  is  available  as  to  the  origin  of  the 
second,  or  as  to  the  role  of  factor  (c). 

R.  A.  Morton, 

Determination  of  the  wave-length  of  the  Jibe  line 
of  carbon,  B.  B.  Weatherby  (Physical  Rev.,  1928, 
[It],  32,  707—711). — A  simplified  form  of  vacuum 
spectrometer  with  line  grating  was  used,  connected 
directly  with  the  X-ray  tube,  and  based  on  Compton's 
theory  of  a  line  grating  used  at  grazing  incidence 
with  the  X-rays  striking  within  the  angle  of  total 
reflexion.  The  region  investigated  lay  between  the 
soft  X-rays  and  the  extreme  ultra-violet.  Measure¬ 
ments  made  for  varied  angles  of  incidence  and  dis¬ 
tances  from  grating  to  plate  gave  a  mean  value  of 
45*4  A.  for  the  Ka  carbon  line.  N.  M.  Bligh. 


Total  reflexion  of  Arrays  from  nickel  films  of 
various  thicknesses.  H,  W.  Edwards  (Physical 
Rev.,  1928,  [ii],  32,  712—714). — Measurements  were 
made  of  the  critical  angles  for  nickel  sputtered  films 
of  various  thicknesses.  The  maximum  value  agrees 
with  that  calculated  from  the  Lorentz  dispersion 
formula.  It  is  concluded  that  the  values  decreasing 
to  a  minimum  found  for  thinner  films  are  not  due  to 
abnormal  values  of  the  density  of  nickel  in  these 
films,  but  that  the  phenomenon  of  total  X-ray 


reflexion  requires  an  electron  layer  of  definite  thick¬ 
ness  and  is  not  a  superficial  effect.  Evidence  was 
found  that  the  density  of  silver  films  is  independent 
of  the  method  of  deposition.  N.  M.  Bligh. 

Study  of  physical  purity  by  X-ray  powder 
spectrograms.  II.  N.  H.  Kolkmeijbr  (Z. 
physikal.  Chem.,  1928,  138,  311—312;  cf.  A.,  1928, 
1078)- — Polemical  against  Levi  (A.,  1928,  1079).  The 
fact  that  yellow  and  red  mercuric  oxide  give  the  same 
X-ray  spectrogram  does  not  prove  that  there  is  only 
one  form.  There  may  be  red  and  yellow  oxide  in 
each  in  different  proportions.  M.  S.  Burr. 

Are  characteristic  X-rays  polarised  ?  E.  O. 
Wollan  (Proc.  Nat.  Acad.  Sei.,  1928, 14,  864 — 867). 
— The  polarisation  of  characteristic  X-rays  has  been 
determined  by  a  method  using  integrated  intensity 
measurements.  It  is  found  that  the  K*  lines  of 
molybdenum  are  not  polarised  to  a  greater  extent 
than  1%.  A.  J.  Mee, 

Polarisation  of  characteristic  X-rays.  H, 
Mark  and  K.  Wolf  (Z.  Physik,  1928,  52,  1 — 7).- — 
By  means  of  a  new  photographic  method  it  has  been 
shown  that  there  is  no  polarisation  of  the  character¬ 
istic  X-radiation  from  copper,  within  an  experimental 
error  of  about  1%.  A.  J.  Mee. 

Coloration  of  kunzite  and  hid  deni  te  by  X-rays. 
P.  L.  Bayley  (J.  Opt.  Soc.  Amer.,  1928,  17,  350— 
355). — Kunzite,  a  pale  pink  variety  of  spodumene 
(lithium  aluminium  silicate),  turns  bluish -green  under 
the  action  of  X-rays  and  resembles  hiddenite,  another 
variety  of  spodumene.  Speetrophotometric  examin¬ 
ation  of  irradiated  kunzite  and  hiddenite  from  3000  A. 
to  4*5  g,  shows  that  these  two  green  varieties  have  not 
the  same  absorption  curve  and  are  not  identical. 

W.  E.  Downey. 

Structure  of  the  Compton  shifted  line.  J.  W.  M. 
Dumond  (Proc.  Nat.  Acad.  Sei.,  1928, 14,  875 — 878). 
— Special  apparatus  is  described  for  investigating  the 
structure  of  the  Compton  shifted  line.  The  experi¬ 
mental  curves  are  compared  with  those  calculated 
from  Jauncey’s  theory.  The  agreement  for  scattering 
by  aluminium  is  good,  but  the  experimental  dis¬ 
tribution  for  beryllium  is  wider  than  the  theoretical. 
Two  faint  lines  also  appear  at  wave-lengths  768  and 
777  X.,  the  shift  of  which  is  too  great  for  them,  to  be 
regarded  as  Smekal  transitions,  and  the  lines  do  not 
correspond  with  the  characteristic  fluorescent  radi¬ 
ation  of  any  known  element.  The  possibility  of 
accounting  for  the  extra  breadth  of  the  shifted  line 
by  considerations  of  double  scattering  is  being  inves¬ 
tigated.  A.  J.  Mee. 

K  X-Ray  absorption  edge  of  iron.  G.  A.  Lind¬ 
say  and  H.  R.  Vooriiees  (Phil  Mag.,  1928,  [viij,  8, 
910 — 920). — The  multiple  structure  of  the  X-ray 
absorption  edge  of  iron  has  been  examined  both  for 
the  metal  and  for  compounds.  The  principal  edge 
moves  to  shorter  wave-lengths  with  increase  of 
valency.  With  mechanical  mixtures  of  bi-  and  ter- 
valent  iron  the  absorption  patterns  of  the  two  ions 
are  superimposed.  In  the  case  of  the  compound 
lepidomelane  in  which  both  ions  occur  no  such  super¬ 
position  occurs,  suggesting  that  in  such  compounds 
the  iron  ions  are  all  alike.  The  multiple  structure 
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extends  over  a  wide  range,  the  magnitude  of  which 
is  explained  by  the  ejection  of  electrons  from  the 
outer  orbits  together  with  the  K-electron. 

A.  E.  Mitchell* 

Quantum  efficiency  for  the  action  of  X-rays  on 
silver  bromide,  II.  J.  Eggbrt  and  W.  No  black. 
(Z.  Physik,  1928,  51,  796—804;  ef.  A,,  1927,  841, 
1154). — It  is  shown  for  two  additional  types  of  emul¬ 
sion  that  each  quantum  of  absorbed  X-radiation  sets 
free  about  1000  atoms  of  silver,  all  within  a  single 
grain.  The  quantum  efficiency  in  terras  of  grains 
rendered  developable  is  about  1,  and  for  the  wave¬ 
length  0*5  A.  this  result  is  independent  of  the  type 
of  emulsion.  With  smaller  quanta,  the  number  of 
liberated  silver  atoms  in  each  grain  becomes  less,  so 
that  with  ultra-violet  and  visible  light  more  quanta 
will  be  needed  to  make  the  grain  developable.  With 
harder  X-rays,  the  primary  photoeleetron  may  reach 
a  neighbouring  grain  and  two  or  more  may  be  rendered 
developable  by  each  absorbed  quantum.  The  dis¬ 
crepancy  between  the  data  of  March  (A.,  1928,  492) 
and  the  authors  is  discussed.  R.  A.  Morton. 

Mode  of  formation  of  Neumann  bands.  I* 
Mechanism  of  twinning  in  the  body-centred 
cubic  lattice.  II.  Evidence  that  the  bands  are 
twins.  III.  Movement  from  which  the  twinning 
results.  S.  W.  J.  Smith,  A.  A.  Dee,  and  J,  Young 
(Proc.  Roy.  Soe.,  1928,  A,  121,  477—486,  486—500, 
501 — 514). — I.  Artificial  or  mechanical  twinning  may 
be  regarded  as  the  result  of  a  movement  within  a 
crystal  by  which  the  orientation  of  the  atoms,  in  a 
band  bounded  by  parallel  planes,  becomes  a  mirror 
image  with  respect  to  these  planes  of  that  in  the 
unchanged  matrix  on  either  side.  An  examination 
has  been  made  of  the  atomic  movements  which  can 
occur  under  the  Influence  of  a  transient  shearing  stress 
in  a  single  crystal  possessing  a  body-centred  cubic 
lattice.  It  is  shown  that  the  mirror  image  relation 
can  result  from  each  of  several  different  atomic 
movements  with  respect  to  the  same  twin  plane. 

II.  The  simplest  way  of  testing  whether  the  twin 
relationship  exists  between  the  orientation  in  a  band 
and  that  in  the  neighbouring  matrix  is  to  make  a 
section  of  the  material  perpendicular  to  the  {112} 
plane  to  which  the  band  is  parallel  and  to  compare 
the  pits  produced  simultaneously  on  band  and  matrix 
by  suitable  etching.  In  such  case,  the  etch-pits  in 
the  band  and  those  in  the  matrix,  if  similarly  de¬ 
veloped,  should  be  mirror  images  of  one  another  in 
planes  represented  by  the  traces  of  the  bands.  For 
the  meteorites  examined,  the  most  suitable  etching 
agent  was  found  to  be  a  dilute  solution  of  copper 
ammonium  chloride.  A  number  of  photomicrographs, 
illustrating  the  results  obtained,  are  reproduced. 

III.  Examination  of  the  etching  pits  alone  is  not 
sufficient  to  fix  the  precise  character  of  the  movement 
from  which  the  twinning  results.  For  this  purpose, 
the  extent  and  the  direction  of  the  movement  of  the 
matrix  on  one  side,  with  respect  to  that  on  the  other, 
when  a  band  of  measurable  width  is  formed  must  be 
determined.  Since  all  the  bands  are  not  formed 
simultaneously,  the  tracks  of  some  must  pass  through 
the  matrix  across  the  tracks  of  others  formed  earlier. 
The  displacement  of  the  parts  of  an  earlier  track 


with  respect  to  one  another,  produced  during  the 
formation  of  a  later  band,  can  then  be  used  to  deter¬ 
mine  the  movement  from  which  the  later  band  results. 
A  study  of  the  phenomena  accompanying  the  crossing 
of  one  band  by  another  indicates  that  twinning 
movement  of  the  type  shown  in  Part  I  should  occur 
most  easily.  L.  L.  Eircumshaw, 

Diffraction  of  cathode  rays  by  calcite.  S. 
Mishikawa  and  S.  Kikuchi  (Proc.  Imp.  Acad.  Tokyo, 
1928,  4,  475 — 477). — An  extended  account  of  work 
already  published  (A.,  1928,  1312). 

W.  E.  Downey, 

Diffraction  of  cathode  rays  by  mica,  IV.  S. 
Kikuchi  (Proc.  Imp.  Acad,  Tokyo,  1928,  4, 471 — 474; 
cf.  A.,  1928,  1174). — Using  monochromatic  radiation, 
it  is  found  that  the  net- like  pattern  produced  by  thin 
mica  is  due  to  the  diffraction  by  a  two-dimensional 
lattice,  of  which  the  scattering  centres  are  arranged 
in  an  equilateral  triangle  network. 

W.  E,  Downey. 

Measurement  of  absolute  intensity  of  X-rays. 
M.  Steenbeck  (Ann.  Physik,  1928,  [iv],  87,  811 — 
849). — A  method  is  described  for  the  determination 
of  the  absolute  number  of  quanta  which  pass  in  unit 
time  through  the  area  of  cross-section  of  a  beam  of 
X-rays.  The  number  of  quanta  absorbed  over  a 
given  track  are  counted  as  ions,  the  rays  being  made 
to  pass  perpendicular  to  the  lines  of  force  of  a  homo¬ 
geneous  electric  field,  and  the  resulting  ions  counted 
by  means  of  a  Geiger  counter.  It  is  necessary  to 
ascertain  the  fraction  of  ions  registered  by  the  counter. 
The  ionising  powder  of  a  monochromatic  ray  wras 
measured  and  its  intensity  obtained  in  this  way. 
For  the  formation  of  ionic  doublets  the  necessary 
energies  for  Cu -K*  and  Or -if*  are  practically  the  same, 
and  are  in  agreement  with  other  determinations.  The 
possible  errors  in  the  method  are  discussed. 

A.  J.  Mee. 

X-Ray  studies  in  the  system  lead-thallium. 
F.  Halla  and  R.  Staufer  (Z.  Krist.,  1928,  87,  440 — 
454;  Chem.  Zentr.,  1928,  ii,  319).— The  lattice  para¬ 
meter  of  pure  lead  (using  sodium  chloride  for  com¬ 
parison)  is  4‘924±0*010  A.  The  constant  for  mixed 
crystals  containing  35  at.-%  Pb  (f.e.,  at  maximum 
m.  p.)  is  4*871^0*007  A.  The  cubic  face-centred  unit 
cell  contains  four  molecules.  The  m.  p.  maximum  is 
therefore  not  due  to  compound  formation. 

A.  A.  Elbridge. 

X-Ray  studies  of  the  univalent  metal  per¬ 
chlorates.  W.  Bussem  and  K.  Herrmann  (Z. 
Krist,  1928,  67,  405-408;  Chem.  Zentr.,  1928,  H, 
318). — The  lattice  constants  of  rhombic  bipyramidal 
perchlorates  are :  ammonium :  a  9*22,  b  5*80,  c 
7*42  A*;  potassium;  a  8*85,  b  5*66,  c  7*24  A. ;  rubid¬ 
ium  :  a  9*27,  b  5*81,  c  7  53  A. ;  caesium  a  9*82,  b  6*00, 
e  7*79  A. ;  tellurium  ;  a  9*42,  b  5*88,  c  7*50  A.  The 
unit  cell  contains  four  molecules ;  space-group  FJ*. 

A.  A.  Elbridge. 

X-Ray  studies  on  the  nitrides  of  iron.  G.  Hagg 
(Nature,  1928,  122,  962;  cf.  A.,  1928,  605,  1081).— 
All  preparations  with  maximum  nitrogen  content  give 
the  same  photograms  which  are  ascribed  to  a  new 
phase,  5 1  in  which  the  iron  atoms  form  an  ortho¬ 
rhombic  lattice  having  a  2*758,  b  4*819,  c  4*419  A. 
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•Close  relations  exist  between  the  e  and  \  phases. 
The  latter  is  probably  the  nitride  Fe2N. 

A.  A.  Eldridge. 

Diffraction  of  X-rays  in  liquids  containing* 
heavy  atoms.  J.  A.  Prins  (Nature,  1929, 123,  84)* 
Heavy  atoms  are  introduced  into  a  liquid,  and  their 
mutual  arrangement  is  determined  by  an  X-ray 
spectrographic  method.  Application  to  solutions  of 
iodine  ions  in  water,  and  of  carbon  tetrachloride  and 
methylene  iodide  in  benzene  supported  the  author’s 
theoretical  views,  the  amount  of  scattering  at  small 
angles  being  considerable.  At  higher  concentrations 
of  iodine  ions,  however,  the  effect  was  reversed ;  in 
explanation,  electrostatic  repulsion  of  the  iodine  ions 
is  suggested.  The  method  has  also  been  applied  to 
the  study  of  long-chain  organic  acids. 

A.  A.  Eldridge. 

Energy  levels  of  the  elements  chromium  to 
lanthanum  in  the  X-ray  region.  F.  P,  Mulder 
(Arch.  Nderland.,  1928, 11,  167 — 205 ;  cf.  Coster  and 
Mulder,  A,,  1926,  987). — A  spectrograph  of  the 
Siegbahn  type  was  used,  having  an  analysing  crystal, 
of  gypsum  which,  oscillated  automatically  through  an 
angle  of  1 — 2°,  this  being  necessary  to  eliminate  the 
defects  of  the  crystal.  The  source  of  the  X-rays  was 
a  modified  Siegbahn  tube  with  a  tungsten  anticathode. 
The  substance  to  be  examined  was  placed  in  the  path 
of  the  rays  in  the  form  of  a  screen.  The  absorption 
of  a  few  of  the  substances  was  measured  by  special 
methods  which  are  given.  In  the  Lu  Lii,  and  Lm 
series  the  wave-lengths  of  the  discontinuities  for  a 
number  of  elements  have  been  measured  to  within 
about  2X.  From  these  values,  and  those  found  by 
other  workers,  the  energy  levels  Lu  Ln,  Lmi  Mu 
11  ii,  Miyf  NX,  NUi  N in,  N rv,  Nyf  Ou  and 
0lf|  hi  have  been,  calculated  for  the  elements  from 
chromium  to  lanthanum.  The  probable  sources  of 
error  are  discussed  and  their  magnitudes  indicated. 
Curves  are  given  showing  the  relation  of  Vv/JB  to  the 
atomic  number  for  the  various  Rontgen  terms  and 
explanations  are  given  for  the  breaks  in  these  curves. 
It  is  found  that  the  X-ray  method  gives  lower  values 
for  the  energy  levels  than  does  the  optical  method, 
for  in  the  latter  case  the  atoms  arc  free,  whilst  in  the 
former  they  are  combined  in  a  crystal. 

J.  L.  Buchan. 

Lattice  dimensions  of  spinel  (MgAI204).  E. 
Posniak  (Amer,  J.  SeL,  1928,  [v],  16,  528 — 580). — 
Examination  of  a  sample  of  artificially  prepared  spinel 
by  the  powder  method  showed  the  length  of  the 
edge  of  the  unit  cube  containing  eight  MgAl204  mole¬ 
cules  to  be  8*03±0-01  A.,  whence  =3*628. 

R,  CUTHILL, 

Crystal  structure  of  phosphides  of  bivalent  and 
tervalent  metals.  L.  Passerini  (Gazzetta,  1928, 
58,  655 — 664). — X-Ray  examination  of  the  phosphides 
of  zinc,  cadmium,  and  magnesium  shows  that  these 
compounds  crystallise  in  the  cubic  system  with  a 
non-ionic  structure  of  the  zinc  arsenide  type  (cf.  A., 
1928,  1313),  the  elementary  cell  containing  two 
molecules  of  MgPg.  For  the  three  phosphides  in  the 
above  order  the  values  of  a  are  5-68,  6436,  and  5*92  A., 
and  of  4*678,  5*956,  and  2*162,  respectively. 

The  distances  between  the  metal  and  phosphorus 
atoms  are  Zn— P  2-46,  Cd— P  2*62,  and  Mg— P  2*56  A., 


from  which  the  values  M3,  M3,  and  0*94  A.,  respect¬ 
ively,  are  calculated  for  the  radius  of  the  neutral 
phosphorus  atom.  Aluminium  phosphide  has  a  cubic 
structure  of  the  zinc-blende  type  with  a  unit  cell 
containing  four  molecules  of  AlP;  a =5*42  A.  and 
<Aak,“2*424.  The  distance  A1 — P  is  2*34  A.,  which 
gives  a  value  of  0*91  A.  for  the  radius  of  the  phosphorus 
atom.  0.  J.  Walker, 

Alums  of  organic  bases.  I.  Alums  of  methyl- 
amine.  A.  Quilico  (Gazzetta,  1928,  58,  682 — 690). 
— By  means  of  the  Laue  and  povrder  methods  it  is 
shown  that  the  structure  of  methylammonium  alum, 
NH3MeAl(S04)2,12H20,  is  similar  to  that  of  the  un¬ 
substituted  ammonium  alum.  The  replacement  of 
the  hydrogen  atom  by  a  methyl  group  merely  causes 
a  slight  increase  in  the  length  of  the  unit  cell, 
which  in  both  cases  contains  four  molecules  of 
M'M'"(S04)2f12H20,  from  12-16  to  12*44  A.  The 
corresponding  values  of  dm\c,  are  1*674  and  1*614. 
From  the  increase  in  the  lattice  constant  the  molecular 
volume  of  the  methyl  radical  is  calculated  to  be 
18-67  cm.3  O.  J.  Walker, 

Crystal  structure  of  praseodymium  dioxide. 
P.  Scherrer  and.  J.  Palacios  (Anal.  Fis.  Quim., 
1928,  26,  309—314), — An  X-ray  examination  has  been 
made,  by  the  Debye-Scherrer  method,  of  grey  and 
black  specimens  of  praseodymium  dioxide.  The 
photographs  in  each  case  were  identical.  The  struc¬ 
ture  is  of  the  fluorite  type,  the  side  of  the  unit  cube 
being  5*39  A.  The  unit  cell  contains  4  molecules, 
and  dca]c=7*32  (cf.  Goldschmidt,  Z.  Krist.,  1928,  67, 
Strukturber.,  198).  R.  K.  Callow. 

Crystal  structure  of  OugAl4.  A.  J.  Bradley 
(Phil.  Mag.,  1928,  [viij,  6,  878 — 888), — S-Copper- 
aluminium  containing  16—19%  A1  has  a  cubic  struc¬ 
ture  with  52  atoms  per  unit  cell  comprising  36  copper 
atoms  and  16  aluminium  atoms,  corresponding  with 
the  formula  CugAl4.  The  space-group  is  Tf  with 
eight  sets  of  structurally  equivalent  atoms.  The 
structure  is  essentially  of  the  caesium  chloride  type, 
each  lattice  point  being  replaced  by  a  cluster  of  26 
atoms  with  tetrahedral  symmetry.  The  atomic  co¬ 
ordinates  are  almost  the  same  as  those  in  Cu5Zn8 
(Bradley  and  Th evils,  A.,  1926,  1087). 

A.  E.  Mitchell. 

Crystal  structure  of  zircon.  L,  Vegakd  (Z. 
Krist.,  1928,  67,  482 — 484;  Chera.  Zentr.,  1928,  ii, 
318) . — Polemical  (cf.  Wyekoff  and  Hendricks,  A., 
1928,  821).  A.  A.  Eldridge. 

Isomorphism  between  hexachloro-salts  of 
pyridine  and  cerium,  thorium,  tin,  lead,  and 
quadrivalent  titanium*  V.  Caglioti  (Atti  U 
Cong.  Naz,  Chira.  pura  AppL,  1926,  1182 — 1193; 
Chera.  Zentr.,  1928,  ii,  519—520). 

Crystallographic  investigation  of  some  rare- 
earth  nitrates.  E.  E.  Flint  (Trans.  Inst.  Econ. 
Min.  Met.  Moscow',  1928,  No.  34,  59 — 72). — A  study 
of  the  salts  3Mg(N03)2,2X(N03)3»24H20,  where  X=^ 
Ce,  Nd,  Pr,  or  La.  Chemical  Abstracts. 

Crystal  structure  of  n-monopropylammonium 
halides.  S.  B.  Hendricks  (Z.  Krist.,  1928,  67, 
465—471 ;  Ohem,  Zentr.,  1928,  ii,  321). — The  lengths 
of  the  edges  of  the  tetragonal  unit  cell  (containing 


12G 


BRITISH  CHEMICAL  ABSTRACTS.— A. 


one  molecule)  are  ;  ?i-propy  lammoniu m  chloride  a 
4*48,  c  7*40;  bromide  a  4*57,  c  7*36;  iodide  a  4*85, 
c  7*33  A.  A.  A.  Eldridge. 

Crystal  structure  of  trietbylammonium 
halides.  S.  B,  Hendricks  (Z.  Krist.,  1928,  67, 
472 — 481 ;  Chem.  Zentr.,  1928,  ii,  320) —The  dimen¬ 
sions  of  the  unit  cell  of  the  dihexagonal -pyramidal 
crystals  are :  triethylammonium  chloride  a  8*38, 
c  7*08 ;  bromide  a  8*56,  c  7*49 ;  iodide  a  8*78,  c  7*74  A. 
The  cell  contains  two  molecules.  The  space-group 
is  A.  A.  Eldridge, 

Crystallographic  data  for  u  cardiazol/ r  penta- 
methyleneaminotetrazole,  and  “  dilaudid/1  H. 
Stetnmbtz  (Z.  Krist.,  1928,  67,  434—439;  Chem. 
Zentr,,  1928,  ii,  321). — <c  Cardiazol  ”  (pentamethylene- 
tetr azole),  monoclioic  prismatic,  lias  a  :  b  ;  c— 
1*8171  :  1  :  1*5690,  p  120°  15';  n  1*617,  from  toluene, 
benzene,  or  ether,  Pentamethyleneaminotetrazole, 
monoclinic  prismatic,  has  a  :  b  :  1*6455  :  1  :  2*4725, 

0  95°  23';  n  1*502;  hydrate  (from  water)  monoclinic 
prismatic,  a  :  b  :  c=0*5368  :  1  :  0*5943,  p  95°  52'. 
**  Dilaudid  **  (Knoll  A.-G.),  CnH1903*  rhombic,  has 
a  ;  b  :  c=^0*75(10) :  1  ;  0*49(12).  A.  A.  Eldridge. 

Crystal  structure  of  bixbyite  and  artificial 
manganese  sesquioxide.  W.  Zachartasen  (Z. 
Krist.,  1928,  67,  455— -164;  Chem.  Zentr.,  1928,  ii, 
318—319). — Bixbyite,  hitherto  supposed  to  be 
FEnMnlv03,  and  to  be  isomorphous  with  perowskite, 
has  a  regular  hemihedral  symmetry ;  the  body-centred 
unit  cube  has  a  9*35^0*02  A,  and  contains  sixteen 
molecules  of  FeMnOg.  It  cannot  be  isomorphous  with 
perowskite,  and  no  space-group  corresponding  with 
the  a  boro  formula  is  possible ;  the  difficulty  vanishes 
if  the  formula  (Fe,Mn)203,  space-group  T\  is  assumed ; 
moreover,  relationship  to  sesquioxidcs  is  apparent 
from  the  Lane  diagram.  Artificial  manganese  sesqui¬ 
oxide  has  the  same  structure ;  a  9*41^:0*01  A. 
Metal-oxygen  distances  are  2*08  and  2*10  A., 
respectively.  The  dependence  of  the  structure  type 
(corundum-,  C-,  A-,  and  As203- types)  in  which  sesqni- 
oxides  crystallise  to  the  ion  radii  ratio  E^jEo—f  is 
indicated  by  :  corundum-  0*43  <r<  0*53,  C-  0*53 < 
r<O«S0,  A-  0*80<r<  ?,  A.  A.  Eldridge. 

Structural  relation  between  beryl  and  cor- 
dierite.  B.  Gossneh  (Zentr.  Min.  Geok,  1928,  A, 
204—207 ;  Chem.  Zentr.,  1928,  ii,  531). — Cordierite  has 
a  9*78,  b  17*1,  c  9*33  A.,  with  4  mote,  of  Mg2Si5012,2AL203 
in  the  unit  cell.  The  structure  is  compared  with  that 
of  beryl,  A.  A.  Eldridge, 

Constitution  of  nitrated  cellulose.  F.  D. 
Miles  and  J.  Chain  (Nature,  1929, 123,  82).— X-Ray 
studies  on  nitrated  ramie  afford  little  support  for 
Herzog  and  Naray-Szab6Js  view  (A.,  1928,  48 ;  Naray- 
Szabo  and  Susich,  ibid.,  818)  that  “  nitrocelluloses  ” 
are  mixtures  of  cellulose  trinitrate  and  cellulose.  The 
diagram  of  nitrated  ramie  containing  less  than  7*5%  N 
shows  the  same  spacings  as  that  of  its  denitrated 
product,  but  different  relative  intensities,  and  is  much 
weaker.  The  spacings  remain  constant  with  increas¬ 
ing  degree  of  nitration.  Diffractions  characteristic  of 
the  trinitrate  do  not  appear.  With  7*5 — 10*5%  N 
the  nitrated  material  partly  loses  its  fibre  structure, 
but  the  denitrated  product  is  of  the  same  type  as 


previously.  The  structure  of  the  denitration  product 
from  more  highly  nitrated  ramie  is  indistinguishable 
from  that  of  pure  cellulose,  and  different  from  that 
of  the  other  denitration  products. 

A.  A.  Eldridge. 

Crystallography  of  aliphatic  dicarboxylic 
acids.  W.  A.  Caspari  (J.C.S.,  1928,  3235 — 3141). — 
The  crystal  structures  of  adipic,  pimeiie,  suberic, 
azelaic,  sebacic,  brassy  lie,  and  hexadeeanediearb- 
oxylie  acids  have  been  determined,  the  lengths  of 
the  axes  a}  6,  and  c  of  the  unit  cell  and  the  angle  0 
being  recorded.  In  each  case  a  and  b  are  approxi¬ 
mately  the  same,  whilst  c  is  proportional  to  the 
number  of  carbon  atoms,  there  being  two  series,  one 
for  those  acids  with  an  odd  number  of  carbon  atoms 
and  the  other  for  those  with  an  even  number.  It  is 
concluded  that  all  these  long-chain  aliphatic  com¬ 
pounds  are  built  up  of  two  parallel  chains  of  carbon 
atoms.  Suggested  models  for  these  molecules  are 
given.  J.  L.  Buchan. 

Hall  effect  and  magnetic  induction  in  a  bar  of 
electrolytic  iron.  E,  M.  Pugh  (Physical  Rev.,  1928, 
[ii],  32,  824 — 828). — The  Hall  effect  was  measured 
in  a  bar  of  electrolytic  iron  in  contrast  to  the  usual 
method  of  measuring  it  in  thin  sheets,  and  the 
magnetic  induction  was  also  measured  simultaneously. 
Plotting  tho  Hall  E.M.F.  and  the  permeability 
against  the  magnetic  induction,  the  linear  relation 
is  found  in  each  case  to  break  down  at  maximum 
permeability,  whence  it  is  concluded  that  the  con¬ 
dition  of  the  iron  which  causes  the  break  from  a 
linear  relation  in  the  Hall  effect-  is  the  same  as  that 
which  causes  maximum  permeability.  The  Hall 
coefficient  is  of  the  same  order  of  magnitude  in 
tho  bar  as  in  a  thin  sheet  if  tho  value  of  B  instead  of 
II  is  used  in  the  calculation.  N.  M.  Bligh, 

Magnetic  properties  of  complex  compounds 
and  their  electronic  constitution.  P.  Ray  and  H. 
Bhar  (J.  Indian  Chem.  Soc.,  1928,  5,  497 — 511). — 
The  magnetic  susceptibilities  of  47  complex  com¬ 
pounds,  mostly  containing  iron,  nickel,  or  cobalt, 
have  been  measured.  The  magneton  values  deduced 
from  these  measurements  are  discussed  from  the 
points  of  view  of  Cabrera,  Welo  and  Baudiseh,  and 
of  Bose.  No  one  of  the  theories  of  these  workers 
appears  to  be  uniformly  applicable. 

F.  G.  Tkyhorn. 

Monel  metal,  I.  Electrical  and  thermal 
properties  and  magnetostriction.  A.  Schulze 
(Z.  Metallk  1928,  20?  403— 406),— The  electrical 
resistance,  thermoelectric  power  against  copper, 
coefficient  of  thermal  expansion,  and  magnetostriction 
of  several  samples  of  monel  metal  after  different 
mechanical  treatments  have  been  determined.  Above 
the  Curie  point  (100°)  the  temperature  coefficient 
of  electrical  resistance  falls  to  about  one  fifth  its  value 
at  0 — 100°.  Like  nickel,  monel  metal  undergoes 
contraction  in  a  magnetic  field,  but  the  magneto¬ 
striction  effect  is  much  less  marked,  maximum  con¬ 
traction  occurring  in  a  field  of  20 — 30  gauss.  Work- 
hardened  monel  metal,  however,  does  not  undergo 
magnetostriction,  A.  R.  Powell. 

Monel  metal,  IX  Magnetisation  curves  of 
monel  metal,  A.  Kussmann  (Z.  Metallk.,  1928,  20, 
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406 — 407). — The  intensity  of  magnetisation  of  monel 
metal  in  a  constant  magnetic  field  is  about  twice  as 
great  for  the  allo}~  slowly  cooled  from  600°  as  it  is 
for  the  alloy  quenched  from  600°.  Tor  pure  nickel- 
copper  alloys  of  the  same  composition,  however,  the 
same  results  arc  obtained  in  both  cases.  It  appears, 
therefore,  that  some  of  the  minor  constituents  of 
monel  metal  have  a  greater  solid  solubility  at  600° 
than  at  the  ordinary  temperature.  A.  R.  Powell. 

Role  of  conductivity  electrons  in  ferromagnet¬ 
ism.  J,  Dorfman  and  R.  Jaanus  (Naturwiss., 
1928, 16,  1026). — The  question  whether  the  elementary 
magnet  consists  of  the  electron  bound  to  the  positive 
metallic  ion,  or  the  ci  free  ”  conductivity  electron, 
has  been  investigated.  The  specific  heat  of  the  latter 
in  metallic  nickel  undergoes  a  sudden  change  at  the 
Curie  point,  identical  in  sign  and  magnitude  (per 
electron)  with  the  change  in  specific  heat  of  metallic 
nickel  (per  atom)  measured  calorimetrieally.  The 
conducting  electron  in  metallic  nickel  therefore  acts 
as  the  elementary  magnet.  R.  A.  Morton. 

Electromotive  behaviour  of  single  metal 
crystals.  P.  A.  Anderson  (Nature,  1929, 123.  49). 
— The  primary  cleavage  face  (basal  pinacoid)  of  a 
zinc  crystal  yields  potentials  constant  to  0*0001  volt, 
and  reproducible  to  less  than  0*001  volt.  The 
potential  Is  identical  with  that  of  the  cleetrolytically 
deposited  crystal  conglomerate  within  the  range 
of -variation  of  duplicate  conglomerate  electrodes. 
Measurements  on  artificially  prepared  surfaces  indicate 
a  qualitatively  regular  decrease  of  potential  with 
increase  of  inclination  to  the  primary  cleavage  plane. 

A.  A.  Eldbidge. 

Magnetic  properties  in  relation  to  chemical 
constitution.  T.  M.  Lowry  and  F.  L.  Gilbert 
(Nature,  1929,  123,  85).— A  magnetic  study  of  per- 
valent  salts  (PCi5,  SbCl5,  SbHIe3CL,  SbMe3Br*,, 
SbMe3I2,  a-  and  P-TeMe2Cl*,  TeMe2Br2,  and  TcEt2I2, 
a-TeMcoIg,  and  ee»TeMe*I4)  and  analogous  compounds 
(PC13,  P0C13,  A1C13,  Tci;  Bil3>  Csl3)  and  co-ordination 
compounds,  including  the  lithium,  beryllium,  alum¬ 
inium,  cobalt,  nickel  and  ferric  derivatives  of 
benzoyleamphor  shows  that  all  except  those  con¬ 
taining  a  metal  of  the  transition  series  are  diamagnetic. 
Hence  all  the  electrons  in  these  compounds  to  which 
single-electron  linkings  have  been  assigned  are 
magnetically  paired.  Mercurous  chloride,  mercuric 
chloride,  and  cuprous  iodide  are  diamagnetic,  whilst 
cupric  chloride  is  paramagnetic.  The  mercurous 
salts  contain  bivalent  mercury,  whilst  the  copper  in 
cuprous  salts  is  univalent ;  cupric  sulphide  may,  in 
reality,  be  cuprous  disulphide.  A.  A.  Eldbidge. 

Crystal  structure  and  ferromagnetism,  0. 
VON  A  if  wers  {Physikal.  Z.,  1928,  29,  921—927). 

Electrical  conductivity  [of  metals].  W.  J.  de 
Haas  (J.  Phys,  Radium,  1928,  [vi],  9,  265—277).— 
A  short  critical  discussion  is  given  of  conductivity 
theories,  with  evidence  against  the  theory  of  free 
electrons.  Experiments  are  described  for  the  two 
last-named  of  the  super-conductors  thallium,  indium, 
lead,  mercury,  and  tin  recognised  by  Onnes,  showing 
that  the  electrical  resistances  exhibit  a  hysteresis 
effect  in  a  magnetic  field.  The  effect  was  investigated 


for  various  temperatures.  Sharp  changes  in  t-lie 
resistances  of  these  metals  were  observed,  and  are 
explained  as  being  connected  with  the  formation  of 
metallic  crystals.  For  intense  magnetic  fields  the 
resistance  curve  is  found  to  be  that  of  normal  metals. 
The  super-conductivity  state  may  be  stable  or 
unstable.  N.  M.  Rijgh, 

Thermal  and  electrical  conductivity  of  a  copper 
crystal  at  various  temperatures*  W.  G.  Kanxa- 
ltxik  and  T.  H.  Laby  (Proc.  Roy.  Soc.,  1928,  A,  121, 
640—053). — Whilst  the  thermal  method  for  the 
determination  of  the  thermal  conductivity  of  metals 
is  the  simplest,  the  electrical  method  is  considered 
to  be  better  adapted  for  very  low  temperatures,  i.e.t 
near  20°  Abs,  The  thermal  conductivity  of  a  copper 
crystal  has  been  determined  by  the  thermal  method 
over  the  temperature  range  19°  to  —183°.  The  heat 
losses  have  been  considerably  diminished  by  the  use 
of  a  high  vacuum,  and  eliminated  at  the  ordinary 
temperature  by  a  special  method.  The  thermal 
conductivity  X  is  found  to  be  0*989  g.-cal.  cm.  sec.  deg. 
at  19*4°,  1*054  at  —73*7°,  and  1-131  at  —174*8°.  The 
value  of  X  at  19*4°  is  about  4%  higher  than  that  of 
polyerystal  copper  (in  agreement  with  Schott,  Ber. 
Beat,  physikal  Ges.,  1916,  18,  27),  whilst  the  values 
obtained  at  lower  temperatures  are  considerably 
less  than  Schott's  values.  The  electrical  conductivity, 

of  the  single  crystal  is  found  to  be  the  same  as  that 
of  ordinary  polycrystal  copper.  The  values  obtained 
for  the  Wicdemann-Franz  constant,  X/fcT),  at  90*2° 
and  273*2°  Abs.  are  1*69  and  2*42  X  10~8  watt  ohm 
degr2,  respectively.  L.  L.  jBircusishaw. 

Resistance  of  alloys.  L.  Nordkeih  (Naturwiss., 
1928,  16,  1042 — 1043). — Matthiessen’s  rule  regarding 
the  resistance  of  alloys  is  considered  from  the  point 
of  view  of  the  modern  theory  of  metallic  conduction. 
Resistance  is  due  to  the  distortion  of  the  exact 
periodicity  of  the  metal  lattice.  In  alloys,  even  In 
the  absence  of  irregularity  due  to  heat,  there  are 
irregularities  due  to  the  different  powers  of  single 
lattice  points  for  scattering  the  electrons.  For  very 
low  temperatures  the  resistance  plotted  against  the 
concentration  gives  a  hyperbolic  curve.  For  small 
concentrations  the  relationship  is  linear.  The  results 
obtained  by  calculation  were  tested  practically  with 
silver-gold  alloys  and  the  agreement  is  good, 

A.  J,  Men. 

Allotropic  modifications  of  phosphorus.  A. 
Smits  (Compt,  rend.,  1928,  187,  980 — 982). — The 
results  of  Nicolalev  (A.,  1928,  827)  are  brought  into 
line  with  the  author's  theory  of  allotropy  and  confirm 
his  conclusion  that  phosphorus  consists  of  three 
types  of  molecules,  a2i  and  p,  white  phosphorus 
being  a  mixture  of  the  two  «  types,  the  transition 
point  of  which  is  at  the  ordinary  temperature,  -whilst 
the  a  — >  p  transformation  occurs  appreciably  only  at 
high  temperatures.  J*  Grant. 

Heat  of  fusion  of  s-phenylallylthi ocarbamide . 
V.  P.  Sciiischokin  (Ann.  Inst.  Anal  Phys.  Chem,, 
1928,  4,  183 — 194).— The  specific  heat  of  phenyl- 
allylthiocarbaraide  increases  with  rise  of  temperature 
from  0*307  at  50°  to  0*423  at  99*8°,  and  the  heat  of 
fusion  is  6600±100  g.-cal/mol  R.  Truszkoavski. 
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Relationship  between  surface  tension  and  heat 
of  vaporisation,  H.  Seek  (Z.  Physik,  1928,  52, 
21 — 26). — The  relationship  existing  between  surface 
tension  and  heat  of  vaporisation  is  calculated  on  the 
basis  of  Debye’s  dipole  theory.  The  constant 
obtained  by  dividing  the  molecular  heat  of  vaporisation 
by  the  product  of  the  total  surface  energy  per  sq.  cm. 
and  the  molecular  surface  is  2*71  X  10s,  a  value  in 
approximate  agreement  with  the  experimental  number 
obtained  by  Walden.  The  deviation  of  the  experi¬ 
mental  from  the  calculated  figure  arises  in  the  fact 
that  approximations  are  made  in  the  theory,  and  that 
the  surface  layer  is  not  necessarily  unimoleeular. 

A.  J.  Mee. 

Determination  of  isotherms  at  high  pressures. 
A.  Mtciiels  and  R.  0.  Gibson  (Ann.  Pliysik,  1928, 
[iv],  87,  850 — 876). — A  new  apparatus  for  deter¬ 
mining  isotherms  at  high  pressures  is  fully  described. 
In  particular,  the  isotherms  of  neon  between  0°  and 
100°  at  20—500  atm.  are  determined.  The  accuracy 
is  estimated  to  be  not  greater  than  1  in  2000. 

A,  J.  Mee. 

Application  of  the  rule  of  Dulong  and  Petit 
to  molecules.  D.  H,  An  brews  and  E.  Haworth 
(J.  Amer.  Chem.  Soc.}  1928,  50,  2998— 3002),— The 
heat  capacities  between  100°  and  336°  Abs.  are 
recorded  for  mono-,  di-,  tetra-,  and  hexa-chloro- 
bcnzcnc  and  for  mono-  and  di-bromobenzene.  The 
heat  capacity  per  halogen  atom  in  the  compounds  is 
relatively  independent  of  the  number  of  halogen 
atoms  attached  to  the  ring  and  approaches  the  value 
of  6  g.-eal./l0  at  the  ordinary  temperature,  suggesting 
the  applicability  of  Dulong  and  Petit’s  rule.  Theoreti¬ 
cal  considerations  based  on  the  observed,  frequencies 
of  the  compounds  in  the  infra-red  lend  support  to 
this  suggestion.  The  carbon-halogen  linking  seems 
to  have  the  same  mechanical  strength  in  the  above 
compounds.  S.  K.  Tweedy. 

The  Majorana  thermal  effect.  A.  L.  T.  Moes- 
vrlb  (Chem.  Weckblad,  1928,  25,  702— 703).— The 
fact  that  certain  metals  which  have  been  fused 
or  strongly  heated,  and  then  quenched,  may  remain 
for  long  periods  at  temperatures  slightly  higher  than 
those  of  the  surroundings  is  attributed  to  the  liber¬ 
ation  of  energy  accompanying  slow  transition  from  a 
metastable  to  a  stable  state.  S.  I.  Levy. 

Determination  of  the  pressure  and  density  of 
moist,  saturated  ammonium  bromide  vapour. 
A.  Smits  and  R.  Purcell  (J.C.S.,  1928,  2936—2944). 
— Using  the  densi-tensimeter  (cf.  A.,  1928,  1209)  the 
vapour  pressures  and  vapour  densities  of  moist 
ammonium  bromide  were  determined.  Log  p  was 
found  to  be  a  linear  function  of  1/T,  hence  the  latent 
heat  of  evaporation  between  300°  and  400°  is  inde¬ 
pendent  of  temperature.  Total  dissociation  of  the 
salt  was  observed  in  this  range  of  temperature.  This 
heat  calculated  from  the  experimental  data  is  44,000 
g.-cal.  The  vapour-pressure  equation  is  log* 

—  109S0/T  +  20*8,  The  densi-tensimeter  measure¬ 
ments  were  checked  by  finding  the  pressure  of  the 
saturated  and  unsatu rated  vapour  of  a  weighed 
quantity  of  salt  in  a  known  volume.  The  straight 
lines  formed  by  plotting  logp  against  1/T  did  not 
intersect  but  merged  into  one  another,  indicating 


perceptible  adsorption  of  ammonium  bromide  on  the 
walls  of  the  vessel.  The  work  of  Smith  and  his  co¬ 
workers  (A.,  1914,  ii,  628;  1915,  ii,  86)  is  critically 
examined  and  possible  sources  of  inaccuracy  are 
pointed  out.  H,  Ingleson. 

Determination  of  the  pressure  and  density  of 
moist,  saturated  ammonium  chloride  vapour. 
A.  Smits  and  W.  be  Lange  (J.G.S.,  1928,  2944 — 
2952 ;  cf.  preceding  abstract). — The  heat  of  vaporis¬ 
ation  of  ammonium  chloride  within  the  range  254— 
353°  is  not  a  temperature  function  and  the  density 
determinations  showed  that  dissociation  of  the 
saturated  vapour  is  practically  complete  over  the 
same  range.  The  results  of  Smith  and  his  col¬ 
laborators  indicating  some  60%  dissociation  are 
incorrect.  The  results  of  Rraune  and  Knoke  (A., 
1928,  829)  agree  with  those  of  the  authors.  The 
vapour-pressure  equation  is  2*303  log10  p=~~99Q3/2T+ 
20*5  and  the  heat  of  vaporisation  is  39,600  g.-caL, 
giving  a  sublimation  temperature  of  339*3° 

Unlike  the  bromide,  ammonium  chloride  is  not 
appreciably  adsorbed,  on  the  quartz  and  on  the  glass 
walls  of  the  apparatus.  H.  Ingleson. 

Velocity  of  sound  in  air,  nitrogen,  and  oxygen, 
with  special  reference  to  the  temperature  coeffi¬ 
cients  of  the  molecular  heats.  W.  G.  Shilling 
and  J.  R.  Partington  (Phil.  Mag.,  1928,  [vii],  6, 
920 — 939). — The  velocity  of  sound  in  air,  nitrogen, 
and  oxygen  has  been  determined  by  the  method 
previously  described  (ibicL,  1927,  [vii],  3,  273)  up  to 
1000°.  In  the  ease  of  air  the  temperature  range 
has  been  extended  to  1300°.  The  molecular  heats 
of  the  gases  over  the  temperature  range  have  been 
calculated  and  are  tabulated.  A  criticism  by  Cornish 
and  Eastman  (A.,  1928,  468)  of  the  method  of  deter¬ 
mination  of  the  tube  correction  is  answered  satis¬ 
factorily.  A.  E.  Mitchell. 

Vapour  pressures  in  small  capillaries.  I. 
Water  vapour.  II.  [Toluene.]  J.  L.  Shere- 
shefsky  (J.  Amer.  Chem.  Soe.,  1928,  50,  2966 — 
2980,  2980 — 2985). — I.  The  vapour  pressure  of 
water  in  glass  or  quartz  capillaries  was  measured  by 
exposing  capillaries  containing  ■water  to  the  vapour 
of  dilute  solutions  of  Jen  own  vapour  pressure  and 
measuring  the  rate  of  condensation  or  evaporation  of 
water  in  the  capillary.  The  pressure  at  which  the 
rate  of  evaporation  or  condensation  is  zero,  and  is 
equal  to  the  vapour  pressure  of  the  water  in  the 
capillary,  is  then  obtained  graphically.  The  lowering 
of  vapour  pressure  of  water  is  much  larger  than  that 
calculated  by  Kelvin’s  equation;  the  large  value  is 
probably  to  be  attributed  to  an  increase  in  the  surface 
tension  of  the  liquid  in  the  capillary.  The  abnormally 
great  lowering  observed  in  glass  capillaries  is  due  to 
the  solubility  of  the  glass, 

II.  In  similar  experiments  with  toluene,  results 
are  obtained  which  are  not  in  agreement  with 
the  classical  theory;  this  theory  is  believed  to  be 
incorrect.  v  S.  K.  Tweedy. 

Vapour  density  of  formic  acid.  H.  C.  Rams- 
febgeb  and  C.  W.  Porter  (J.  Amer.  Chem.  Soe., 
1928,  50,  3036 — 3038). — The  recent  measurements  of 
Coolidge  (A.,  1928,  1084)  are  in  agreement  with  the 
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authors’  results  (A*,  1926,  669),  but  not  with  the 
figures  of  earlier  investigators,  whose  measurements 
may  have  been  vitiated  by  traces  of  impurities. 

S.  K.  Tweedy. 

Properties  of  substances  and  mixtures  at  0C 
Abs,  connected  with  change  of  state.  It.  J). 
Kleeman  (J,  Physical  Chem.,  1928,  32,  1841—1855; 
cf.  A..  1927,  1142). — Mathematical.  At  0°  Abs.,  the 
internal  heat  of  evaporation  is  zero,  and  the  three 
possible  physical  interpretations  of  this  result  are 
discussed.  The  form  of  the  equation  of  state  of 
the  vapour  of  a  substance  at  or  near  0°  Abs.  is 
investigated  and  it  is  deduced  that  the  change  in 
molecular  motion  of  a  gas  with  rise  in  temperature 
is  zero  at  this  point.  The  bearing  of  this  result  on 
specific  heat  is  then  considered.  The  properties  of 
the  heat  and  work  of  mixing  substances  in  the  gaseous 
state,  of  the  change  in  free  energy,  and  the  heat  of 
formation  of  gaseous  substances  at  0°  Abs.  are 
developed  together  with  those  of  the  internal  specific 
heat  of  a  vapour  in  contact  with  the  condensed  state. 
Other  theorems  are  developed.  L.  S.  Theobald. 

Determination  of  reaction  affinity  in  systems 
of  solid  salts.  J.  N.  Bronsted  and  W.  T.  Richards 
(J.  Amer.  Chem.  Soc.,  1928,  50,  3028 — 3035).— A 
thermodynamic  method  is  described  for  calculating 
the  free  energy  change  of  reactions  between  solid 
salts,  from  vapour-pressure  measurements  on  solutions 
of  individual  components  of  the  system  saturated 
with  respect  to  one  or  more  of  the  other  components, 
or  to  allied  substances.  From  such  measurements, 
carried  out  in  a  special  tensimeter,  the  vapour  pressure 
of  the  reaction  CuC12,2H«0(^)+2NH4C1(«)^ 
(MCla,2NH4Cl,2H*0($)  is  found  to  be  3560  g.-eal. 

S.  K.  Tweedy. 

Viscosity  constants  and  surface  layers.  J. 
Traube  and  S,  EL  Whang  (Z.  physikal.  Chem., 
1928,  138,  102—122). — The  effect  of  numerous  sub¬ 
stances  of  varying  chemical  character  on  the  vis¬ 
cosity  of  water  lias  been  determined  by  measuring 
the  rate  of  flow  of  water  through  a  capillary  tube 
(inclined  at  differing  angles  to  the  horizontal)  of  which 
the  walls  were  coated  with  a  film  of  the  substance 
under  investigation.  Oleic  acid  and,  in  general,  polar 
substances,  as  ivell  as  capillary- active  water-soluble 
compounds,  such  as  amyl  alcohol,  octyl  alcohol,  and 
amyl  acetate,  increase  greatly  the  rate  of  flow  of 
water.  The  viscosity  constant  is  uninfluenced  by 
films  of  non-polar  substances  such  as  paraffin,  benzene, 
and  carbon  tetrachloride.  Films  of  solid  polar 
substances  such  as  stearic  acid,  lae,  rubber,  and 
benzene  derivatives  act  similarly  to  those  of  liquid 
polar  compounds  in  lowering  the  viscosity  constant 
of  water.  The  theoretical,  biological,  and  technical 
aspects  of  the  phenomenon  are  discussed. 

F.  6.  Tryhorn. 

Fluidity  of  mercury.  E.  C.  Bingham  and  T.  R. 
Thompson  (J.  Amer.  Chem.  Soc.,  1928,  50.  2878 — 
2883). — The  viscosity  of  mercury  measured  in  a 
copper  capillary  is  abnormally  high  (Tamm aim  and 
Hinnuber,  A.,  1927,  304),  particularly  when  the 
copper  tube  is  amalgamated,  and  decreases  with 
increasing  time.  This  is  due,  not  to  a  a  slipping  ” 
effeet,  but  to  dissolution  of  copper  in  the  mercury 


and  subsequent  recrystallisation  on  the  walls  of  the 
capillary,  the  effective  diameter,  and  therefore  the 
“  constant,”  of  the  capillary  being  progressively 
changed  as  a  consequence.  Values  are  recorded  for 
the  viscosity  of  mercury  over  the  temperature  range 
0 — 100°,  measured  in  glass  tubes. 

S.  K.  Tweedy. 

Calculation  of  intermoleeular  forces  of  organic 
compounds.  M.  Dunked  (Z.  physikal.  Chem., 
1928,  138,  42 — 54). — Reasons  are  advanced  for 
considering  the  heat  of  sublimation  of  a  compound  at 
0 °  Abs.  to  be  an  additive  function  of  its  constitution, 
and  to  be  a  measure  of  the  molecular  cohesive  forces. 
As  an  approximation,  an  examination  has  been 
made  of  the  values  of  the  molar  heats  of  evaporation 
(X)  of  numerous  substances  between  0°  and  100°,  and 
it  has  been  shown  that  these  exhibit  additive  relation¬ 
ships  within  fairly  narrow  limits  of  accuracy.  The 
average  increment  in  the  normal  paraffin  and  normal 
monohydrio  alcohol  series  is  980  g.-eal.  per  0H2  group. 
The  introduction  of  an  iso -group  in  these  compounds 
reduces  X  by  460  g.-eaL  The  numerical  alteration 
in  X  has  been  calculated  for  a  number  of  atomic 
groupings  and  substituent  groups ;  values  of  X 
calculated  from,  these  factors  are  in  satisfactory 
agreement  with  experimental  data, 

F,  G.  Tryhorn. 

Diffusion  of  aspherical  particles.  R.  Cans 
(Ann.  Physik,  1928,  [iv],  87,  935— 947).— Mathe¬ 
matical.  Equations  for  the  diffusion  of  oblate  and 
prolate  particles  are  worked  out.  A.  J.  Mee. 

Metallic  diffusion.  A.  E.  van  Arkel  (Metal  I- 
Wirt.,  1928,  7,  056— 657 ;  Chem.  Zentr.,  1928,  ii, 
334).— Determinations  of  the  change  in  electrical 
conductivity  of  a  copper  wire  coated  with  nickel, 
and  of  a  nickel  wire  coated  with  copper,  kept  at  800°, 
gave  a  diffusion  constant  of  5x  10"11. 

A.  A.  Eldridge. 

Determination  of  concentration  gradients  by 
means  of  curved  light  rays.  A  new  method  of 
observation.  O.  Lamm  (Z.  physikal.  Chem.,  1928, 
138,  313 — 331). — The  curvature  of  the  path  of  a 
beam  of  light  as  it  passes  through  a  medium  of  con¬ 
tinuously  changing  refractive  index  can  be  made  the 
basis  of  a  photographic  method  of  determining  con¬ 
centration  gradients.  The  deformation  of  the  image 
of  a  scale  as  seen  through  the  medium  of  varying 
concentration  can  be  determined  by  measurements 
on  the  photograph.  The  theory  of  the  method  is 
discussed  and  the  method  has  been  tested  experi¬ 
mentally  by  a  determination  of  the  diffusion  coefficient 
of  sucrose  in  water  at  20°.  The  value  found ,  0*399, 
is  in  good  agreement  with  the  results  of  other 
investigators.  M.  S,  Burr. 

Suitable  vapour-gas  mixtures  for  experiments 
with  Wilson's  cloud  method.  L.  Meitner  (Z. 
phvsikal.  Chem.,  1928,139,  717 — 721)— An  equation 
is  deduced  showing  that  the  factor  which  determines 
the  expansion  necessary  for  cloud  formation  is  y, 
the  ratio  of  the  specific  heats  of  the  vapour-gas 
mixture.  This  ratio  Is  determined  by  y5  and  y2,  the 
respective  ratios  for  the  gas  and  the  vapour.  If  yl 
and  y2  be  equal,  the  expansion  ratio  is  independent  of 
pressure ;  this  condition  is  nearly  realised  in  a  water 
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vapour-carbon  dioxide  mixture.  With  water  vapour, 
gases  with  high  values  of  y1  such  as  the  inert  gases 
require  the  lowest  expansion  ratios.  Where  water 
vapour  is  not  suitable,  the  use  of  alcohol  vapour  is 
suggested.  R.  N.  Kerr, 

Viscosity  of  binary  liquid  systems.  N.  N. 
Efremov  (Ann.  Inst.  Anal.  PJiys.  Chem.,  1928,  4, 
118 — 159). — For  mixtures  of  ally!  alcohol  and  chloral 
the  viscosity  curves  exhibit  a  maximum  when  equi- 
moleeular  quantities  of  the  constituents  are  present ; 
this  is  attributed  to  the  formation  of  a  compound. 
A  corresponding  maximum  is  also  shown  by  the 
temperature  coefficient  of  the  viscosity.  The  density 
increases  continuously  with  the  chloral  content. 
The  vapour  pressure  passes  through  a  maximum  at 
85 — 95  mol,-%  of  chloral.  The  viscosity  isotherms 
for  the  system  nitrobenzene-?  sobutyl  alcohol  are 
smooth  curves  with  a  minimum  which  is  progressively 
displaced  with  rise  in  temperature  towards  the  axis 
of  the  more  viscous  constituent,  isobutyl  alcohol. 
The  density  curves  are  very  nearly  straight  lines. 
The  curves  representing  the  influence  of  temperature 
on  the  viscosity  arc  also  continuous  curves,  the  shape 
of  which,  however,  depends  on  the  temperature  and 
on  the  content  of  isobutyl  alcohol,  which  has  a  much 
higher  coefficient  than  nitrobenzene. 

R.  Truszkowski. 

Molecular  association.  I.  Connexion  be¬ 
tween  the  vapour  pressures  of  binary  liquid 
mixtures  and  the  polarity  of  the  molecules 
forming  them.  J,  Errera  (Z.  physikal.  Chern., 
1928,  138,  332 — 344). — An  extended  account  of 
work  already  published  (A.,  1928,  1316). 

Molecular  association.  Relations  between  the 
viscosity  of  binary  liquid  mixtures  and  the 
polarity  of  the  molecules  of  the  constituents.  J. 
Errera  (Compfc.  rend,,  1928,  187,  1278 — 1280;  ef. 
A„  1928,  1316).- — When  the  molecules  of  the  two 
components  of  a  binary  liquid  mixture  are  non -polar 
or  are  of  opposite  polarity,  the  viscosity-concentration 
curves  for  a  particular  temperature  are  always 
concave  if  they  are  not  straight  lines.  When  the 
curve  is  convex  the  two  components  are  both  dipolar. 
Evidence  for  the  validity  of  these  rules  is  quoted  and 
certain  anomalies  are  discussed.  J.  Grant. 

Constant-boiling  mixture  of  hydrogen  fluoride 
and  water.  C.  W.  Muehlberger  (J.  Physical 
Chem,,  1928,  32,  1888 — 1889). — The  constant-boiling 
mixture,  d20  1T38,  b.  p.  110*8°/732  ram.,  contains 
38T8±0*10%  of  hydrogen  fluoride  at  735  mm. 
pressure.  Deussen’s  value  for  the  concentration  of 
hydrogen  fluoride  in  the  constant-boiling  mixture 
(A..  1906,  ii,  531)  is  too  high.  L.  S.  Theobald. 

Equilibria  of  certain  binary  systems  con¬ 
taining  2:4: 6-triniiro- »n-xylene.  N,  N.  Efre¬ 
mov  and  A,  M.  Ttciiomirova  (Aim.  Inst,  Anal.  Phys. 
Chem.,  1928,  4,  65 — 91), — Fusion  diagrams  are  given 
for  the  systems  :  2:4:  6- trinit ro-m -xylene-naph¬ 

thalene,  -acenaplit-hene,  -anthracene,  -phenanthrcne, 
-fluorenc,  -2:4:  6-trinit.rocresol,  -m-dinitro benzene, 
-2:4:  6-trinitrotoluene,  -2:4:  6-trinitroresoreinol, 
-picric  acid,  -pieryl  chloride,  -tetryl,  -1:3:  5-trinitro¬ 
benzene .  2:4: 6-Trinitro-wi-xylene  diffei*s  from 


other  trlnitro-eompounds  in  not  forming  definite 
compounds  with  hydrocarbons.  None  of  the  sub¬ 
stances  studied  depresses  the  m.  p,  of  trinitro -?n- 
xylene  to  any  great  extent  unless  added  in  compar¬ 
atively  large  amount.  Solid  solutions  are  formed 
only  in  the  cases  of  trinitrobenzene  and  trinitrotoluene. 
The  properties  of  the  above  mixtures  arc  advantageous 
for  the  filling  of  moulds  with  the  fused  mixtures,  in 
spite  of  the  high  viscosity  and  lack  of  mobility  of  the 
latter.  R,  Truszkowski. 

One  of  Kurnakov's  problems.  N.  V.  Lipin 
(Ann.  Inst.  Anal.  Phys.  Chem.,  1928,  4,  39 — 47). — 
Mathematical,  A  general  expression  is  derived  for 
the  fusion  curves  of  binary  mixtures,  in  the  presence 
or  absence  of  dissociation.  R,  Truszkowski. 

Representation  of  binary  fusion  curves  by  a 
general  expression.  N.  V.  Lipin  (Ann.  Inst.  Anal. 
Phys.  Chem.,  1928,  4,  48 — 58 ;  cf.  preceding  abstract). 
— The  expression  derived  In  the  preceding  paper  is 
given  in  a  simplified  form .  R.  Truszkowski. 

Fusion  curves  in  a  special  co-ordinate  system. 
N.  V.  Lipin  (Ann.  Inst.  Anal,  Phys,  Chem.,  1928, 
4,  59 — 64;  ef.  preceding  abstracts).— By  using  a 
modified  system  of  co-ordinates  the  expressions  derived 
in  the  preceding  papers  are  obtained  in  a  simpler 
form.  R,  Truszkowski. 

Electrical  conductivity  of  binary  liquid  sys¬ 
tems  containing  amines  [or  pyridine]  and  allyl- 
thiocarbimide.  N,  V os krese nskaj a  (Aim.  Inst. 
Anal.  Phys.  Chem.,  1928, 4, 160 — 182). — The  electrical 
conductivity  of  the  systems  allylthiocarbimide- 
dimethylaniline,  -diethylaniline,  -pyridine,  -methyl- 
aniline,  and  -ethylaniline  changes  for  some  time 
after  a  given  mixture  is  prepared,  but  finally  attains  a 
constant  value.  The  first  three  systems,  in  which 
com  pound  formation  does  not  occur,  show  a  maximum 
conductivity  at  a  particular  concentration.  In  the 
case  of  the  secondary  amines,  which  combine  with 
allylthiocarbimide,  two  maxima  are  to  be  found  on 
the  conductivity  curves,  and  a  minimum  which 
corresponds  with  equimolecular  proportions  of  the 
components.  R.  Truszkowski. 

Thermodynamic  potential  curves  of  fused 
mixtures  in  which  compound  formation  occurs* 
A.  B.  Mlodziejoyski  (Ann.  Inst.  Anal.  Phys.  Chem., 
1928,  4,  247—281 ;  cf.  A.,  1920,  25).— Theoretical. 
A  number  of  types  of  curves  of  the  §  function  are 
discussed,  the  geometrical  consideration  of  which 
leads  to  the  conclusion  that  if  a  binary  compound 
does  not  dissociate  into  its  components  in  the  liquid 
phase,  it  must  he  considered  as  an  independent 
component  of  the  system.  R.  Truszkowski, 

Solubility  of  carbon  dioxide  in  water.  K* 
Buck  (Forh.  Ill  nord.  Ivemistmotet,  1928,  184— 
192). — The  absorption  coefficient  of  carbon  dioxide 
has  been  determined  by  two  methods.  In  the  first 
series  of  experiments  carbon  dioxide  and  air  were 
shaken  for  15  min.  with  water  containing  a  few  drops 
of  hydrochloric  acid,  and  the  resulting  aqueous 
solution  and  residual  gas  analysed.  The  quantities 
of  carbon  dioxide  used  were  chosen  so  that  its  partial 
pressure  ranged  from  8x  10~4  to  0*67  x  Kh4  atm.,  and 
the  corrected  mean  value  of  the  coefficient  from  a 
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number  of  experiments  at  20*8°  is  0*83,  or  0*85  if  the 
three  determinations  where  the  concentration  was 
lowest  be  omitted.  In  the  second  series,  carbon 
dioxide  at  atmospheric  pressure  was  passed  through 
distilled  water  for  4-  hr,  at  19*8°,  followed  by  shaking 
of  the  water  with  the  gas  for  15  min.,  and  analysis 
of  residual  gas  and  solution  as  in  the  previous  method. 
The  mean  value  thus  obtained  for  the  absorption 
coefficient  is  0*856.  The  results  agree  fairly  well  with 
those  previously  obtained  by  Bohr,  and  the  higher 
figures  obtained  by  Hantassch  and  Vagfc  are  regarded 
as  incorrect.  H.  F.  Harwood. 

Solubility  of  sodium  benzenesulphonate  in 
water  and  in  solutions  of  sodium  sulphate. 
F.  H.  Rhodes  and  A.  W.  Lewis  (Lid.  Eng.  Chera., 
1928,20, 1366 — 1367). — Measurements  of  the  solubility 
in  water  and  in  solutions  of  sodium  sulphate  con- 
taming  5,  10,  and  15%  Na2S04  were  made  between 
0°  and  105°.  At  0°  the  solubility  of  the  sulphonate 
In  water  is  26*8  g./XOO  g.  of  solution,  rising  to  58*5  g. 
at  105°.  The  solubilities  at  50°  in  pure  water,  and 
in  5,  10,  and  15%  Na2S04  solutions  are,  respectively, 
41*9,  38*6,  34*4,  and  25*8  g.  At  temperatures  below 
66*8°  the  stable  solid  phase  in  contact  with  aqueous 
solutions  is  the  dihydrate  CcH-*S03Na12H20,  whilst 
above  this  temperature  the  anhydrous  salt  is  the 
stable  form.  H.  Ixgleson. 

Solubility  of  mercuric  bromide  in  ethyl  and 
methyl  alcohols.  K.  L.  Malhotra  (J.  Indian 
Chem.  Soc.,  1928,  5,  545 — 547). — The  solubility  of 
mercuric  bromide  lias  been  measured  in  99*73%  and 
87*73%  ethyl  alcohol,  and  in  99*78%  methyl  alcohol 
at  temperatures  between  0°  and  80°.  Needle-shaped 
crystals  of  an  additive  compound,  HgBr2,MeOH, 
are  slowly  deposited  from  a  saturated  solution  of 
mercuric  bromide  in  methyl  alcohol. 

F.  G.  Tkyhorn. 

Solubility.  XI.  Solubilities  of  liquid  stannic 
iodide  in  several  liquid  paraffins.  (Miss)  M.  E, 
Bice  and  J,  H.  Hildebrand  (J.  Amer.  Chem,  Soc., 
1928,  50,  3023—3027). — The  critical  solution  temper¬ 
atures  of  stannic  iodide,  and  the  solubility  of  this 
substance  in  the  neighbourhood  of  these  temperatures, 
were  measured  in  ?i-octanc,  tt-heptane,  n-hexane,  and 
imoctane.  The  order  of  the  critical  temperatures 
is  in  accord  with  the  internal  pressures  of  the  solvents, 
which  increase  for  the  normal  hydrocarbons  in  the 
order  of  increasing  mol.  wt,  n- Octane  has  a  higher 
internal  pressure  than  Mooctane ;  this  difference 
between  a  normal  and  an  isoparaffin  is  probably 
general.  For  symmetrical  binary  systems  of  non¬ 
polar  liquids  (i.e.,  systems  in  which  the  mol.  fraction 
of  each  constituent  is  0*5  at  the  critical  solution 
temperature),  the  mutual  solubility  curves  may  be 
represented  by  log  [(1  —Nl)/N^}=k(l  —2NX){T  as  a 
first  approximation,  where  Nx  is  the  mol.  fraction  of 
component  1  in  one  phase,  and  k  is  a  constant  depend¬ 
ing,  in  part,  on  the  difference  in  internal  pressure  of 
the  two  components.  S-  K.  Tweedy. 

Solubility  relations  for  lactose-sucrose  solu¬ 
tions.  I.  Lactose-sucrose  solubilities  at  low 
temperatures.  P.  N.  Peter  (J.  Physical  Chem., 
1928,  32,  1856 — 1864). — The  solubility  of  lactose  in 
aqueous  sucrose  solutions  and  of  sucrose  in  solutions 


of  lactose  has  been  determined  at  0°  and  at  —3°.  In 
the  former  case,  the  changes  in  solubility  are  inversely 
proportional,  approximately,  to  the  concentration  of 
the  sucrose.  In  saturated  solutions  of  sucrose,  the 
solubility  is  reduced  to  about  one  half  that  in  water. 
Owing  to  the  limited  solubility  of  lactose  at  0°  and 
—3°,  the  solubility  of  sucrose  at  these  temperatures  is 
practically  unaltered  by  the  presence  of  the  former 
sugar.  Concentrated  solutions  of  sucrose  readily 
yield  strongly  supersaturated  solutions  of  lactose, 
but  on  account  of  the  high  viscosity  of  the  solution 
the  latter  may  crystallise  but  slowly.  Viscosity 
and  not  solubility  appears  to  be  the  prime  factor 
controlling  crystallisation.  The  crystallisation  of 
lactose  in  dairy  products  is  discussed  in  the  light  of 
the  above  conclusions.  L.  3.  Theobald. 

Phenylallylthiocarb amide  as  a  solvent.  V.  P. 
SCIUSOHOKIN  (Ann.  Inst.  Anal.  Phys,  Chem.,  1928, 
4,  195 — 224). — The  heat  of  fusion  of  phenylallyl- 
thioearbamide  is  derived  on  the  basis  of  the  Hilde- 
brand-Mortimer  theory  of  concentrated  solutions 
(A.,  1921,  ii,  23;  1922,  ii,  621)  from  measurements 
of  the  temperatures  at  which  crystallisation  takes 
place  from  various  mixtures  containing  different 
proportions  of  this  substance.  Where  no  chemical 
interaction  takes  place,  as  with  aniline,  o-nitroanilme, 
and  diphenylamine,  the  curves  connecting  the 
reciprocal  of  the  saturation  temperature  with  the 
logarithm  of  the  molecular  concentration  of  the 
substance  which  first  crystallises  out  are  rectilinear ; 
in  the  case  of  chloroform,  paraldehyde,  trichloroacetic 
acid,  acetic  anhydride,  acetic  acid,  benzene,  toluene, 
naphthalene,  p-dibroraobenzene,  allylthiocarbimide, 
nitrobenzene,  and  ethyl  and  methyl  alcohols  the 
curves  deviate  more  or  less  from  the  rectilinear, 
indicating  chemical  reaction  between  the  components, 
such  as  combination,  solid  solution,  or  solvatation. 
The  value  calculated  for  the  latent  heat  of  fusion  is 
in  good  agreement  with  that  obtained  experimentally 
(see  this  voL,  127).  R.  Truszkowski, 

Solubility  in  mixed  solvents.  II.  Solubility 
of  a  substance  which  is  miscible  in  all  pro¬ 
portions  with  one  of  the  solvents.  E.  Angelesgu 
(Z.  physikal.  Chem.,  1928,  138,  300— 310).— The 
solubility  of  phenol  in  mixtures  of  water  with  the 
different  dihydroxy  benzenes  in  various  proportions 
has  been  determined.  The  values  obtained  are  in 
good  agreement  with  those  calculated  from  the 
formula  previously  deduced  (A.,  1928,  579),  SC—SQ^ 
KCp,  where  Sc  is  the  solubility  in  100  g.  of  one 
solvent  mixed  with  C  g.  of  the  other,  SQ  the  solubility 
in  100  g.  of  pure  solvent,  and  K  and  p  are  constants. 
This  is  the  limiting  case  of  a  sagged  curve  when  the 
difference  in  solubility  in  the  two  solvents  is  very 
large.  M.  S.  Burr, 

Selective  solvent  action.  VII.  Solubilities  in 
mixed  solvents.  (Miss)  N.  Gregg- Wilson  and  R. 
Wright  (J.C.S.,  1928,  3111 — 3115). — The  solubility 
of  acetonitrile  in  mixed  solvents  has  been  measured 
at  20°.  The  solvents  used  were  water  or  benzene 
with  various  alcohols  and  also  mixtures  of  different 
alcohols.  In  each  case  measurements  were  carried 
out  with  mixtures  containing  various  proportions 
of  the  constituents.  The  solubility  of  phenanthrene 
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in  aqueous  ethyl  alcohol  has  also  been  determined* 
It  is  suggested  that  the  increased  solubility  usually 
noted  with  mixed  solvents  is  duo  to  the  effect  of  the 
different  solvents  on  the  different  radicals  of  the 
solute  molecule*  J.  Jj.  Buchan. 

Solubility  and  dissolution  velocity  of  solid 
substances.  E.  N.  Gabon  (Z.  Elektroehem.,  1928, 
34,  803 — 805;  ef.  Noyes  and  Whitney,  A,,  1897,  ii, 
479;  Nernst,  A.,  1904,  ii,  315). — Mainly  theoretical. 
It  is  deduced  thermodjmamically  (i)  that  the  critical 
increment  in  the  velocity  of  dissolution  is  equal  to  the 
heat  of  dissolu  tion  of  the  dissolving  substance  in  nearly 
saturated  solution  plus  0 -5RT9  and  consequently  is 
dependent  only  on  the  nature  of  the  solute,  and  (ii) 
that  the  velocity  coefficient  is,  at  all  temperatures, 
proportional  to  the  solubility  and  TK  On  the  other 
hand,  it  can  bo  shown  from  the  Noyes-Nernst  diffusion 
theory  (loc.  cit.)  that  the  critical  increment  depends 
entirely  on  the  nature  of  the  solvent  and  is  equal  to 
W +RTf  where  W  is  the  value  obtained  for  the  solvent 
by  JDrucker,  and  that  the  velocity  coefficient  changes 
with  the  fluidity  of  tho  medium.  Solubility  measure¬ 
ments  for  benzoic  acid  at  20°,  30°,  and  40°  support  the 
first  set  of  conclusions.  L.  S.  Theobald. 

Significance  of  lower  and  higher  critical 
solution  temperatures .  Ternary  system  water- 
nicotine-acetone.  P.  Leone  (Atti  II  Cong.  Naz. 
Cliim.  pura  Appl.,  1926,  1209 — 1220;  Chem.  Zentr., 
1928,  ii,  525 — 526). — Acetone  increases  the  mutual 
solubility  of  water  and  nicotine ;  the  two -phase 
system  disappears  at  acetone  concentrations >35 — 
44%.  The  molecular  variations  (Timmermans)  in  the 
critical  solution  temperature  are  for  a  given  ratio 
water  /nicotine  not  constant,  but  increase  somewhat 
with  the  acetone  concentration.  The  molecular 
variations  for  the  lower  critical  solution  temperature 
are  between  100  and  150,  and  for  the  upper  usually 
below  100.  A.  A,  Eldridge. 

Partition  coefficient  in  the  fractional  crystall¬ 
isation  of  radium  barium  bromide  solutions. 
Z«  T.  Walter  with  H.  Schlundt  (J.  Amer.  Chem. 
Soe.,  1928,  50, 3266—3270). — The  partition  of  radium 
between  crystals  and  mother-liquor  is  characterised 
by  a  constant  ratio.  The  fractionation  process  is 
represented  with  equal  approximation  by  the  equations 
of  Doerner  and  Hoskins  and  of  Schlundt,  but  not  by 
the  equation  of  Chlopin  and  Nikitin  (A.,  1927,  1133). 
Tho  results  show'  that  radium  is  moro  efficiently 
concentrated  by  using  tho  bromide  than  by  using 
the  chloride  or  sulphate.  S.  K.  Tweedy. 

Distribution  coefficients  of  ions.  N.  Bjerrum 
(Forh.  Ill  nord.  Kemistmotet,  1928,  92 — 105). — The 
sum  of  the  ionic  distribution  coefficients  for  various 
salts  dissolved  in  alcohol  and  water  respectively  can 
be  calculated  from  the  solubilities  of  the  salts  in  theso 
liquids.  The  distribution  exponent,  P,  may  be  used 
instead  of  tho  distribution  coefficient,  F,  in  expressing 
the  results,  the  relationship  being  P—  log  F«  In 
the  case  of  weak  acids  the  sum  of  the  ionic  distribution 
exponents  can  be  calculated  by  employing  Larsson’sfor- 
mula  P anion ”f~ P ii  log  AHa0  log  .  the 

last  term  can  be  calculated  from  solubility  determin¬ 
ations  of  the  acid  in  the  two  media.  The  values  of  the 


distribution  exponents  of  the  individual  ions  have 
been  calculated  from  electropotential  measurements  : 
the  figures  obtained  range  from  4T  for  potassium  ion 
to  —3*9  for  the  stearate  ion.  The  results  always  show' 
a  tendency  for  the  ions  to  be  concentrated  in  the 
aqueous  rather  than  in  tho  alcoholic  solution,  and 
this  is  ascribed  to  the  high  dielectric  constant  of 
water.  The  theoretical  importance  of  these  ionic 
distribution  coefficients  in  the  study  of  the  properties 
of  solutions  of  electrolytes,  and  the  need  for  further 
experimental  data,  are  emphasised. 

H.  3f.  Harwood. 

Adsorption  [of  gases  at  low  pressures].  W. 
Iyalberer  and  JEL  Mark  (Z.  physikal.  Chem.,  1928, 
139,  151 — 162). — The  adsorption  of  carbon  dioxide 
and  argon  by  silicic  acid  and  of  carbon  dioxide  by 
aluminium  foil  at  various  temperatures  between 
—22°  and  225°  and  mainly  at  very  low  pressures  has 
been  investigated.  When  no  special  outgassing  Is 
carried  out,  the  adsorbing  surface  behaves  uniformly 
and  yields  linear  adsorption  isotherms  at  low  pres¬ 
sures  ;  these  isotherms  pass  through  the  origin  of  the 
co-ordinate  system.  In  the  case  of  carbon  dioxide 
at  0°,  tho  isotherm  at  pressures  less  than  0*2  mm. 
show's  a  rise  from  linearity  which  is  accentuated  by 
heating  the  adsorbent  between  200°  and  300°  in  a 
high  vacuum  and  avoiding  contact  with  air  before 
adsorption  takes  place.  This  treatment  reveals 
in  the  surface  active  centres  which  have  taken  up 
gases  by  contact  with  air  in  tho  usual  conditions. 
Aluminium  foil  is  similarly  activated  and  the  pro¬ 
cesses  of  activation  by  outgassing  and  of  de-activation 
by  contact  with  air  are  reversible.  The  heats  of 
adsorption  of  argon  and  of  carbon  dioxide  by  silicic 
acid  in  the  linear  range  of  the  isotherm  are  2500  and 
6200  g.-e al./moh  respectively,  whilst  in  the  steeper 
range  the  mean  value  for  carbon  dioxide  is  7500  g.- 
cal./mol.  Tho  thickness  of  the  adsorption  layer  of 
carbon  dioxide  on  aluminium  is  of  tho  order  1*5  X 
10-8  cm.  Equations  representing  adsorption  are 
discussed.  L.  S.  Theobald. 

Influence  of  temperature  on  gas  adsorption. 
H.  Zeise  (Z.  physikal.  Chem.,  1928,  138,  289— 
299). — Theoretical.  On  the  basis  of  previous  experi¬ 
mental  data  for  the  adsorption  of  different  gases  by 
char  coal,  the  author  discusses  the  variation  with 
temperature  of  the  coefficients  c1  and  c2  in  Lang¬ 
muir's  adsorption  isotherm  for  gases,  a:=c1c2p/(l+ 
c2p}$  where  %  is  the  weight  of  gas  adsorbed  per  g.  of 
charcoal  and  p  the  pressure.  It  is  shown  that  cx=* 
ax—bjT  and  c^IO^/jP*,  wffiere  av  bl%  a2,  and  are 
constants  for  any  particular  gas.  There  must  there¬ 
fore  be  a  critical  adsorption  temperature  Tf^a1fb1 
above  which  no  pressure,  however  great,  will  bring 
about  adsorption.  Expressions  are  also  obtained  for 
the  dependence  on  temperature  of  the  maximum 

number  of  adsorbed  molecules,  and  of  the  relative 
time  of  attachment  of  adsorbed  molecules. 

M.  S.  Burr. 

Adsorption  of  gaseous  mixtures  of  alcohol  and 
ether  from  air  by  different  silica  gels.  L.  von 
Putnoky  and  G,  von  Szelkky  (Z.  Elektroehem., 
1928,  34,  805 — 812). — The  simultaneous  adsorption 
of  alcohol  and  ether  from  mixtures  of  their  vapours 
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with  air  at  20°  by  various  brands  of  commercial 
silica  gel  and  by  one  prepared  by  hydrolysis  of  silicon 
tetraeliloride  has  been  studied  by  a  new  dynamic 
method  in  which  analysis  of  the  gas  mixtures  has 
been  effected  by  means  of  a  three-chambered  gas 
interferometer.  The  six  gels  were  heated  immediately 
before  use  to  constant  weight  at  200°  under  a 
pressure  of  15 — 20  ram.  The  total  weight  of  alcohol 
and  ether  adsorbed  increases  with  an  increase  in  the 
proportion  of  these  substances  in  the  air  used,  and 
the  ratio  weight  of  alcohol  adsorbed /weight  of  ether 
adsorbed  varies  with,  but  is  always  greater  than,  the 
ratio  weight  of  alcohol/weight  of  ether  in  the  mixture 
before  adsorption.  When  the  latter  is  1  : 2,  the 
former  varies  from  0*56  to  0*66,  according  to  tho 
nature  of  the  gel ;  with  an  initial  ratio  7  :  8,  it  varies 
from  0*94  to  1*1 ;  and  with  ratios  1  :  1  and  4:3, 
more  alcohol  than  ether  is  adsorbed.  At  the  ratio 
7  :  8,  the  ratio  of  the  amounts  of  alcohol  to  ether 
adsorbed  for  a  given  gel  is  practically  unchanged  by 
doubling  or  trebling  the  absolute  amounts  of  these 
substances  in  the  gas  mixture.  Adsorption  data  for 
the  six  gels  are  given.  L.  S.  Theobald. 

Sorption  of  carbon  tetrachloride  at  low 
pressures  by  activated  charcoals,  I.  R.  Chaplin 
(Proc.  Roy.  Soc.,  1928,  A,  121,  344— 358).— The 
sorption  of  carbon  tetrachloride  vapour  by  charcoal 
has  been  investigated  in  the  absence  of  other  gases 
between  0°  and  70°  and  at  pressures  of  1 X  1(H  to 
2*3  x  10"1  mm.  The  pressure  was  measured  by  means 
of  a  Pirani  gauge  calibrated  by  a  method  which  is 
given.  The  apparatus  and  method  are  described 
in  detail ;  the  experimental  results  will  be  given  in  a 
later  paper.  J.  L.  Buchan. 

Adsorption  of  gases  at  heteropolar  crystal 
faces.  S.  EL  de  Boer  (Metall-Wirt.,  1928,  7,  657 ; 
Chem.  Zentr.,  1928,  ii,  334). — The  author’s  mathe¬ 
matical  conceptions  are  supported  by  experiments 
on  the  adsorption  of  iodine  vapour  by  calcium  fluoride. 

A.  A.  Eld  ridge. 

Adsorbing  power  and  vapour  pressure  of 
adsorbed  water  by  acidic,  neutral,  and  alkaline 
earths.  H.  Isobe  (Bull.  Inst.  Phys.  Chem.  Res. 
Tokyo,  1928,  7,  1133— 1159).— The  adsorbing  power 
for  water  vapour  of  earths  from  various  localities  in 
Japan  has  been  measured .  For  the  earth  from  a 
particular  locality,  the  adsorbing  power  is  maximal 
when  the  earth  is  neutral,  and  decreases  if  it  becomes 
either  acid  or  alkaline.  Vapour-pressure  measure¬ 
ments  have  also  been  made  at  a  series  of  temperatures 
on  earths  containing  varying  amounts  of  moisture. 
The  form  of  the  vapour-pressure  isotherms  for  water 
contents  of  2 — 4%  and  4 — 8%  is  different  according 
as  the  earth  is  acid,  alkaline,  or  neutral. 

R.  Ctjthill. 

Adsorption  of  quinine,  oxalate,  and  dextrose 
by  fuller’s  earth  and  charcoal  (norit).  N.  B. 
Guerrant  and  W.  D.  Salmon  (J.  Biol.  Chem.,  1928, 
80,  67 — 89). — Different  samples  of  fuller’s  earth 
vary  both  qualitatively  and  quantitatively  in  their 
adsorptive  capacities.  For  a  given  sample  the  most 
important  determining  factor  is  pH  in  the  case  of 
electrolytes  (quinine  hydrogen  sulphate  and  oxalic 
acid)  and  effective  surface  in  the  ease  of  non¬ 


electrolytes  (dextrose).  Treatment  of  the  earth  with 
acid  diminishes  its  power  of  adsorbing  oxalate  and,  to 
a  smaller  extent,  of  quinine,  whilst  its  adsorptive  capac¬ 
ity  for  dextrose  is  not  affected ;  subsequent  electro- 
dialysis  restores  the  adsorptive  power  for  quinine 
only.  Ignition  of  the  eartli  has  little  effect  on  its 
adsorptive  capacity  for  oxalate  and  for  dextrose, 
and  elcctrodialysis  of  otherwise  untreated  earth 
slightly  reduces  its  power  of  adsorbing  quinine. 
Adsorption  of  quinine  and  of  dextrose  by  t£  norit  ”  is 
affected  by  the  pit  in  a  similar  way ;  oxalic  acid  is 
adsorbed  by  norit  only  in  acid  solution,  in  which, 
however,  the  degree  of  adsorption  is  higher  than  that 
obtained  with  fuller’s  earth  at  any  plt. 

C.  11.  Harington. 

Absorption  of  ions  by  solutions  of  aluminium 
hydroxide  and  vanadium  pentoxide.  D.  N. 
Chakra VARTr  and  N.  R.  Dhar  (J .  Indian  Chem.  Soc., 
1928,  5,  539 — 543). — The  adsorption  of  bromate, 
chloride,  iodatc,  chromate,  ferrocyanide,  and  oxalate 
ions  by  an  aluminium  hydroxide  sol,  prepared  in  the 
cold,  has  been  found  to  decrease  in  magnitude  in  the 
above  order.  The  order  of  decreasing  adsorption  of 
positive  ions  by  a  dialysed  vanadium  pentoxido 
solution  was  found  to  be  :  K,  Al,  Th,  Ba.  The  experi¬ 
mental  results  show  that  with  both  these  sols  a 
univalent  ion  is  adsorbed  in  greater  quantity  than  a 
bivalent  or  tervalent  ion.  F.  G.  Tryiiorn. 

Kinetic  theory  of  absorption.  T.  Peczalski 
(Compt.  rend.,  1928,  187,  1035- — 1037). — The  pheno¬ 
mena  associated  with  the  absorption  of  a  gas  by  a 
porous  substance  and  with  the  action  of  salts  on 
metals  (A.,  1927,  634)  may  be  expressed  in  terms  of 
the  diminution  in  the  mean  path  of  the  molecules  of 
the  adsorbed  substance  when  it  enters  the  pores,  the 
linear  dimensions  of  the  latter  being  smaller  than  the 
mean  path  of  the  molecules  of  the  surrounding  gas. 
Expressions  are  obtained  for  the  pressure  inside  the 
pores,  and  for  the  rise  in  temperature  due  to  the 
adiabatic  compression  it  produces,  and  it  is  shown 
that  those  molecules  which  have  the  greatest  mean 
free  path  are,  as  a  rule,  most  readily  absorbed. 

J.  Grant. 

Lyosorption  in  organic  liquids.  W.  Haller 
(Kolloid-Z.,  1928,  46,  366— 367).— When  a  fine 
suspension  is  allowed  to  settle,  the  volume  of  the 
sediment  attains  a  definite  value  in  time,  but  this 
value  varies  by  more  than  50%  according  to  the 
liquid  employed.  Experiments  with  nine  different 
powders  in  a  number  of  liquids  showed  that  the 
liquid  is  a  more  important  factor  than  the  solid  phase. 
In  all  cases  the  volume  of  the  sediment  was  greatest 
in  carbon  tetrachloride  and  least  in  alcohol  or  acetone. 
The  phenomenon  bears  no  relation  to  the  density  or 
viscosity  of  the  liquid  and  is  not  due  to  an  electric 
P.D.  between  the  solid  and  liquid  phases,  but  appears 
to  be  due  to  retention  of  the  liquid  by  the  solid 
particles,  each  of  which  acquires  a  sheath  of  mole¬ 
cules  of  the  dispersion  medium.  The  phenomenon 
has  been  named  “  lyosorption.”  The  process  can  be 
reversed  by  tightly  packing  the  powder  in  a  tube 
and  measuring  the  rate  of  flow  of  various  liquids 
through  the  tube.  In  those  liquids  showing  lyosorp¬ 
tion  it  is  evident  that  tho  pores  of  the  powdered  mass 
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gradually  increase  in  size.  Such  a  process  is  analogous 
to  swelling  and  it  is  suggested  that  many  cases  of 
swelling  of  gels  can  be  explained  in  terms  of  lyosorp- 
tion.  E.  S.  Hedges. 

Area  of  internal  surface  of  charcoal  as  deter¬ 
mined  by  the  adsorption  of  normal  aliphatic 
alcohols  from  aqueous  solution.  W.  E.  Garner 
and  F.  E.  T.  Kingman  (Trans,  Faraday  Soc.,  1929, 
25,  24 — 29), — The  adsorption  isotherms  of  tt-butyi 
alcohol  in  aqueous  solution  have  been  measured  for 
**  norit **  (ash  content  0*2%  after  purification),  using  a 
Zeiss  interferometer  to  determine  the  concentrations 
of  the  alcohol  solutions  (ef.  Adams,  A.,  1915,  ii,  478). 
The  effect  of  cleaning  the  charcoal  by  evacuation  and 
admitting  air  at  high  temperatures  is  to  increase  the 
adsorption .  In  al  1  cases  there  are  no  obvious  breaks  in 
the  adsorption  isotherms,  which  are  not  of  the  same 
type  as  those  previously  obtained  by  the  surface- 
tension  method  (A.,  1927,  617),  Some  abnormality 
occurs  in  one  or  other  of  the  methods  at  low  con¬ 
centrations.  A  photomicrograph ie  investigation  of 
the  surface  of  the  charcoal  gave  a  value  of  0*18  m.2 
per  g.,  which  is  obviously  a  very  small  proportion  of 
the  total  area  of  the  charcoal.  0.  J.  Walker. 

Thickness  of  adsorbed  vapour  films.  II. 
G-  H.  Latham  (J.  Amer.  Chem.  Soc.,  1.928,  50,  2987— 
2997). — The  adsorption  experiments  of  Frazer, 
Patrick,  and  Smith  (A.,  1927,  722)  are  continued  with 
acetonitrile,  nitrometliane,  and  toluene.  These  sub¬ 
stances  are  strongly  adsorbed  on  glass  surfaces  which 
have  been  treated  with  acid,  the  layers  being  30—60 
mols.  thick ;  they  are  not  adsorbed  at  all,  or  only  in 
unimolecular  layers,  on  fire-polished  glass  surfaces, 
and  such  surfaces  may  be  regarded  as  plane  from  the 
point  of  view  of  adsorption.  Adsorption  experiments 
in  presence  of  silica  gel  indicate  that  treatment  of 
glass  surfaces  with  acid  may  produce  a  thin  layer  of 
silica.  Amalgamated  platinum  surfaces  absorb  water 
strongly,  a  layer  about  30  mols.  thick  being  formed, 
whereas  on  amalgamated  silver  surfaces  the  layer 
never  exceeds  the  thickness  of  one  molecule, 

S.  K.  Tweedy. 

Oxide  films  responsible  for  the  tints  on  heated 
copper.  U,  R.  Evans  (Nature,  1929,  123,  16). — 
Removal  of  metal  by  anodic  treatment  in  potassium 
sulphate  solution  has  permitted  isolation  of  oxide 
films  from  copper ;  the  colours  are  due  to  cuprous 
oxide.  Cupric  oxide,  which  is  formed  under  strongly 
oxidising  conditions,  obscures  the  colours.  Within 
the  interference-colour  range,  the  cuprous  oxide 
films  are  transparent.  Opaque  areas,  due  to  metallic 
copper,  are  observed  in  films  isolated  from  copper 
showing  the  first-order  tinting  colours. 

A.  A.  Eldridge. 

Theoretical  aspects  of  the  Traube-Whang 
phenomenon.  L.  J.  Weber  and  H.  Neugebaubb 
(Z.  phyrikaL  Chem.,  1928,  138,  161—168;  ef. 
Traube  and  Whang,  this  volM  129). — When  a  liquid 
is  flowing  through  a  capillary  tube  on  the  wall  of 
which  is  a  layer  of  a  second  substance,  the  boundary 
conditions  will  be  largely  dependent  on  the  polarity 
of  the  wall  substance.  If  this  is  sufficiently  strongly 
polar,  the  tangential  field  within  the  layer  of  liquid 
adsorbed  on  it  will  be  more  or  less  homogeneous,  so 


that  movement  of  the  liquid  molecules  in  this  layer 
will  be  possible  in  a  direction  parallel  to  the  wall, 
their  mobility  being  dependent  on  the  degree  of 
homogeneity  of  the  field.  Under  these  conditions, 
the  amount  of  liquid  Q  flowing  out  per  second  is 
given  by  the  extended  form  of  Helmholtz's  equation 
Q — (’p—pn){RA-rSBriR2(vl<f>+Rj2)}&fil,  where  p  and 
Pq  are  the  pressures  at  the  two  ends  of  a  capillary  of 
length  l  and  radius  R,  -  is  the  surface  tension  and 
ri  the  viscosity,  <f>  is  the  molecular  surface  of  the 
adsorbed  layer  and  v  the  molecular  volume  of  the 
liquid,  and  B  is  a  constant  given  by  the  equation 
UqzzzKB,  where  vQ  is  the  boundary  velocity,  and  K 
the  average  force  exerted  on  the  molecules  in  the 
adsorbed  layer.  By  means  of  this  expression,  the 
mobility  of  the  molecules  in  the  adsorbed  layer  in  the 
experiments  of  Traube  and  Whang  (loc.  ciL)  may  be 
calculated.  From  similar  considerations,  Stokes’ 
formula  for  the  velocity  i;  of  a  sphere  of  radius  R 
falling  under  the  influence  of  a  force  F  becomes 

F=fawBll+2BniR+&Brtv}&t)lil+SBiilR+SBni>l 

R2<f>).  R.  CUTHILL, 

Diffusion  rings.  G,  Linck  (Chem.  Erde,  1928, 
4,  88 — 94) . — Observation  on  the  diffusion  of  silver 
nitrate  and  potassium  chromate  solutions  in  gelatin 
have  been  made  under  the  microscope. 

L,  J.  Spencer. 

Electro-osmosis  of  mixtures  of  electrolytes. 
A.  Boutaric  and  M.  Doladilhe  (Compt,  rend.,  1928, 
187,  1142 — 1144). — The  rate  of  transport  (v)  of  solu¬ 
tions  of  copper  sulphate  and  nitrate,  which  are  elec- 
tro-osmotieally  opposite,  follows  the  same  laws  for  the 
mixed  as  for  the  pure  solutions,  f.e.,  v  varies  directly 
with  the  current  and  inversely  as  the  concentration. 
No  simple  relation  exists  between  v  and  the  ratio  (s) 
of  the  normalities  of  the  solutions  constituting  the 
mixture,  but  the  composition  corresponding  with 
zero  transport  is  related  to  s  by  a  hyperbolic  expression 
of  the  form  x  x  s8  7 =72*5,  and  if  s=  1,  v  varies  linearly 
as  a  function  of  x.  J.  Grant, 

Diffusion  and  membrane  potentials.  IV. 
Comparison  of  anion  and  cation  effects.  E.  B.  R, 
Pri  beaux  (Trans.  Faraday  Soc.,  1929,  25,  20—23; 
ef.  A.,  1927,  1033). — Previous  measurements  of  the 
potentials  which  are  set  up  at  a  parchment  paper 
membrane  between  solutions  of  the  alkali  salts  of 
organic  acids  of  different  concentrations  have  been 
extended  to  different  types  of  electrolytes  over  one 
concentration  range,  viz.,  OTA  and  0*0  lAr.  Diffusion 
and  membrane  potentials  for  solutions  of  acetic  acid 
and  of  piperidine  are  given.  In  the  case  of  acetic  acid 
the  membrane  causes  only  a  very  slight  increase  in  the 
diffusion  potential,  whilst  with  piperidine  instead  of 
the  expected  diminution  a  slight  increase  was  observed. 
The  nature  of  the  membrane  potential  is  discussed. 

O.  J.  Walker. 

Measurement  of  osmotic  pressure.  R.  V. 
Townend  (J,  Amer.  Chem.  Soc.,  1928,  50,  2958 — 
2966), — An  apparatus  for  measuring  osmotic  pressure 
is  described,  based  on  the  following  principle.  The 
solution  is  placed  in  contact  with  its  vapour,  and  pure 
solvent  at  the  surface  of  a  thin  porous  plate  is  also 
placed  in  contact  with  the  vapour.  The  rate  of 
evaporation  of  pure  solvent  into  the  vapour  is 
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measured  for  varying  downward,  tensions  applied  to 
the  porous  plate.  These  rates  are  plotted  as  a 
function  of  the  applied  tension  and  the  curve  is 
extrapolated  to  zero  rate,  which  corresponds  with  a 
tension  equal  to  the  required  osmotic  pressure.  The 
measurements  are  made  under  air-free  conditions, 

S.  K.  Tweedy, 

Condition  of  iodic,  hydrofluoric,  and  chromic 
acids  and  their  salts  in  aqueous  solutions.  N.  R. 
Diiar  (J,  Indian  Chem.  Soe.,  1028,  5,  558 — 502). — 
Comparison  of  the  data  for  the  electrical  conductance, 
lowering  of  f.  p.,  and  elevation  of  b.  p.  of  solutions  of 
iodic  acid  indicates  that  this  substance  is  partly 
polymerised  in  solution.  The  precipitation  concen¬ 
trations  of  solutions  of  the  acid  and  of  its  salts  for  ferric 
hydroxide  solutions  show  that  the  iodate  ion  exists 
in  the  bivalent  form  I2G6",  Similar  experiments 
with  hydrofluoric  acid  and  with  fluorides  show  that 
these  also  are  associated  in  aqueous  solutions.  The 
second  dissociation  constant  of  chromic  acid  has 
been  determined  from  measurements  of  the  increase 
in  sol  ubility  of  carbon  dioxide  in  solu  tions  of  potassium 
chromate.  The  constant  is  of  the  order  of  5x  KH. 
The  data  for  electrical  conductance  and  coagulating 
power  of  potassium  dichromate  solutions  are  in  agree¬ 
ment  with  the  view  that  this  substance  in  solution 
exists  partly  as  IvHCr04  molecules, 

F.  G.  Tbyhobn. 

Extinction  coefficients  of  mixtures  of  mercuric 
chloride  and  organic  acids  in  the  ultra-violet  as 
experimental  evidence  of  the  formation  of  un¬ 
stable  intermediate  compounds.  III.  J.  C.  Ghosh 
and  T.  L.  K.  Ranoachakya  (J,  Indian  Chera,  Soc., 
1928, 5, 569—578 ;  ef,  Ghosh  and  Mifcra,  A.,  1928,  687). 
— To  verify  the  assumptions  (a)  that  an  equilibrium 
exists  in  solution  between  mercuric  chloride  and  an 
organic  acid  and  an  intermediate  complex  f  ormed  by 
the  loose  combination  of  one  molecule  of  each  reactant  , 
and  (6)  that  a  definite  value  of  molecular  extinction  co¬ 
efficient  for  each  wave-length  characterises  the  inter¬ 
mediate  complex,  measurements  have  been  made 
of  the  molecular  extinction  coefficients  of  solutions  of 
mercuric  chloride  (0*001  M)  containing,  respectively, 
varying  concentrations  of  formic,  acetic,  propionic, 
oxalic,  malonic,  succinic,  glycollic,  lactic,  tartaric, 
and  mandelic  acids.  It  was  found  that  the  value 
of  the  equilibrium  constant  which  characterises  the 
intermediate  compound  (a)  decreases  for  each  succes¬ 
sive  addition  of  a  0H2  group  in  a  homologous  series, 
(6)  increases  roughly  fifteen-fold  on  passing  from  a 
monobasic  to  a  dibasic  acid,  and  (c)  increases  in  the 
case  of  a  monobasic  acid  on  the  introduction  of  a 
terminal  hydroxyl  group.  F.  G.  Tryhokn. 

Colour  of  iodine  solutions,  F.  H.  Getman  (J. 
Araer.  Chem.  Soc.,  1928,  50,  2883— 2890).— Iodine 
solutions  were  investigated  speetrophotometrically 
between  680  and  430  mu,  Violet  solutions  exhibit 
an  almost  constant  absorption  maximum  between 
520  and  540  nm,  whilst  brown  solutions  show  a 
smaller,  less  constant,  intensity  maximum  between 
460  and  480  mu.  Lachman’s  conclusion,  that 
saturated  solvents  (hydrocarbons  and  their  halogen 
derivatives)  produce  violet  solutions,  and  unsaturated 
solvents  (ethyl  alcohol,  acetone,  pyridine,  etc.)  brown 


solutions,  is  confirmed  (A.,  1903,  ii,  283).  Iodine 
solutions  tend  to  change  on  keeping ;  their  colour  and 
stability  on  exposure  to  ultra-violet  radiation  seem  to 
depend  somewhat  on  the  degree  of  saturation  of  the 
solvent.  S.  K.  Tweedy. 

Preparation  of  colloidal  gold  solution.  R.  A. 
Ejlduffe  and  W.  W.  Heksohn  (J.  Lab.  Clin.  Med., 

1927,  12,  810 — 813). — The  method  permits  the 

preparation  of  solutions  requiring  minimal  adjust¬ 
ment  of  reaction,  and  invariably  giving  normal  or 
paretic  curves  with  normal  or  paretic  fluids, 
respectively.  Cn emical  Abstracts  . 

Preparation  of  highly  sensitive  negative  emul¬ 
sions  in  the  laboratory.  K.  Kieser  (Z.  angew. 
Chem.,  1928,  41, 1292 — 1295). — A  bromide  solution  is 
prepared  of  100  g.  of  ammonium  bromide  and  2*5  g>  of 
potassium  iodide  in  1  litre  of  water ;  245  g.  of  silver 
nitrate  are  dissolved  in  500  e.e,  of  water  and  the 
solution  is  treated  with  ammonia  {d  0-91)  until  the 
brown  precipitate  of  silver  oxide  just  redissolves 
(about  250  ex.  of  ammonia  are  required).  In  a  large 
flask  are  placed  20  g.  of  gelatin,  SO  c.c.  of  water,  and 
100  c.c,  of  the  above  bromide  solution  and,  after 
1  hr.,  the  mixture  is  digested  on  the  water- bath  at 
45°  until  a  homogeneous  liquid  is  obtained.  The  whole 
is  transferred  to  a  dark  room  lit  by  a  ruby  lamp  and 
30  c.c.  of  the  silver  solution  are  quickly  added  with 
vigorous  agitation.  After  45  min.  on  the  water-bath 
at  45°  a  further  30  c.c.  of  the  silver  solution  are  added 
as  before  and  heating  is  continued  for  15  min,  with 
frequent  agitation.  The  flask  is  then  cooled  by 
rotation  in  ice  water  so  that  a  thin  layer  of  emulsion  is 
formed  over  the  inside  surface ;  this  is  then  cooled  for 
several  hours  in  an  ice- chamber,  and  washed  for  10 
hrs.  in  a  slow  current  of  ice-cold  water  passed 
through  the  flask.  The  washed  emulsion  is  melted 
at  45°,  treated  with  2  c.c.  of  10%  potassium  bromide 
solution  and  2  c.c.  of  10%  chrome  alum  solution, 
filtered,  and  kept  at  45°  for  1—3  hrs.  to  ripen;  it  is 
then  ready  for  coating  the  plates  or  films  in  the  usual 
way.  *  A.  R.  Powell. 

Electric  moment  of  colloidal  particles  of 
vanadic  anhydride.  J.  Ereeha  (J.  Phys.  Radium, 

1928,  fvi],  9,  307 — 309). — The  electric  moment  of 
colloidal  particles  of  vanadic  anhydride  has  been 
calculated  by  a  method  due  to  Debye  from  a  know¬ 
ledge  of  the  dielectric  constants  of  the  colloidal  solu¬ 
tion  at  low  concentrations.  The  value  found  is 
415  Xl0~18,  which  is  considerably  greater  than  that 
for  molecules  of  substances  such  as  ether  and  water. 
It  appears  that  with  age  not  only  are  long  chains  of 
colloidal  particles  formed  in  the  solution,  but  that 
there  is  also  a  rearrangement  of  atoms  and  molecules 
within  the  colloidal  particles  themselves. 

A.  J.  Mee. 

Effect  of  non-electrolytes  on  the  stability  of 
colloids.  II.  Ferric  hydroxide  sol.  S.  G, 
Chaudhury  and  A.  Ganguli  (J.  Physical  Chem., 
1928,  32,  1872—1874;  cf.  A.,  1928,  1187).— The 
effect  of  methyl  and  ethyl  alcohol,  carbamide,  sucrose, 
glycerol,  and  pyridine  on  the  coagulation  of  a  ferric 
hydroxide  sol  by  potassium  chloride,  sulphate,  and 
ferrieyanide  [  ?]  has  been  studied.  Methyl  and  ethyl 
alcohol  and  pyridine  sensitise  the  sol  irrespective  of 
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the  valency  of  the  precipitating  ions.  Carbamide 
sensitises  the  sol  towards  the  chloride  and  ferricyanide, 
whilst  sucrose  and  glycerol  show  the  same  effect 
towards  the  sulphate  and  ferricyanide. 

L.  S.  Theobald. 

Figures  produced  by  the  desiccation  of  colloidal 
solutions.  P.  Baby  (Rev.  g6n.  Colloid.,  1928,  6, 
209 — 221). — The  deposit  produced  by  evaporating  a 
colloidal  solution  of  ferric  hydroxide  at  50 — 60°  in  a 
porcelain  basin  consists  of  numerous  filaments 
arranged  either  concentrically  or  radially,  the  latter 
form  tending  to  appear  when  the  chloride  content  of 
the  solution  is  high.  Examination  under  the  micro¬ 
scope  has  shown  the  concentric  filaments  to  be  com¬ 
posed  of  a  number  of  fibrils,  having  a  diameter  of 
about  3  g  with  their  centres  about  9  g  apart,  arranged 
arallel  to  each  other  with  their  long  axes  in  the 
irection  of  the  filament.  The  radial  filaments  con¬ 
sist  of  fibrils  oriented  transversely  to  the  filament  and 
thus  apparently  identical  with  the  former  ease.  In 
either  instance,  the  fibrils  are  yellow  and  have  a  com¬ 
position  represented  by  20Fe2O3,Fe2ClG+aq.  and 
are  separated  by  a  gelatinous  reddish-brown  material 
containing  a  higher  percentage  of  chlorine.  The 
proportion  of  fibrillar  matter  to  the  interfibrillar 
cement  is  greater  during  the  initial  stages  of  evapor¬ 
ation.  It  is  believed  that  the  yellow  matter  compos¬ 
ing  the  fibrils  is  pre-existent  in  the  solution  and  is  not 
produced  at  the  moment  of  deposition,  for  solutions  of 
colloidal  ferric  hydroxide  were  observed  to  deposit  a 
similar  substance  when  kept  for  12  or  15  months. 
Similar  structures  produced  by  other  colloids  can  be 
examined  by  evaporating  the  sol  at  50—60°  in  a  small 
beaker  in  which  is  inclined  a  small  microscope  slide. 
Under  these  conditions,  a  periodic  structure  of 
regularly- spaced  lines  of  deposit  is  formed  and  to 
these  preparations  the  term  “  peetograph  ”  has  been 
given.  The  pectographs  of  colloidal  solutions  of 
antimony  sulphide,  arsenious  sulphide,  gold,  tannin, 
sulphur,  molybdenum  sulphide,  Congo-red,  diamond- 
green  P  extra,  and  fuchsin  are  described  and  it  is 
suggested  that  the  method  may  be  utilised  in  the 
determination  of  the  structure  of  different  colloidal 
solutions.  E.  S.  Hedges. 

Electrical  double  layer  of  colloids.  Silver 
iodide  sol.  H.  R.  Kruyt  and  P.  C.  van  der 
Wtlligen  (Z.  physikal.  Chem.,  1928, 139,  53 — 63). — 
The  peptisation  of  silver  iodide,  prepared  from  silver 
nitrate  and  potassium  iodide,  by  various  potassium 
salts  has  been  investigated  in  connexion  with  the 
formation  of  the  electrical  double  layer.  Stable  sols 
are  obtained  by  the  peptising  action  of  the  chloride, 
bromide,  iodide,  cyanide,  and  thiocyanate  of  potassium, 
all  of  which  possess  anions  which,  apparently,  are  able 
to  fit  into  the  space  lattice  of  silver  iodide.  Such 
electrolytes  ran  produce  an  electrical  double  layer. 
On  the  other  hand,  the  nitrate,  sulphate,  carbonate, 
m on ohy drogen  phosphate,  and  dichromate  of  potass¬ 
ium  bring  about  flocculation,  whilst  the  ferricyanide 
occupies  an  intermediate  position.  Cataphoretie 
measurements  of  the  positively-charged  silver  iodide 
sol  show  that  with  dilution  the  positive  charge 
decreases  to  zero  and  then  changes  in  sign,  whilst  the 
stability  of  the  sol  corresponds  with  this  behaviour. 


Dialysis  brings  about  coagulation  of  the  positive  but 
not  of  the  negative  sol.  The  conductivities  of  these 
sols  were  also  measured.  The  connexion  between 
isomorphism  and  peptising  power  supports  the  con¬ 
ception  put  forward  that  the  electrical  double  layer 
is  brought  about  by  lattice  forces.  The  formation 
of  the  negative  charge  of  silver  iodide  in  contact  with 
pure  water  is  still  an  open  question.  The  hydroxyl 
ion,  although  not  fitting  into  the  space  lattice  of  the 
iodide,  appears  to  possess  a  special  facility  for  forming 
the  double  layer.  The  charge  in  pure  water  remains 
below  the  critical  value  and  a  small  concentration  of 
potassium  iodide  (0-005 — 0*01  mol. /litre)  suffices  to 
cause  peptisation,  whereas  with  silver  nitrate  a  much 
higher  concentration  (0*1 — 0*5  mol. /litre)  is  required 
to  reach  the  positive  critical  value  for  peptisation. 

L.  S.  Theobald. 

Critical  potential  in  the  coagulation  of  colloids 
by  electrolytes.  J.  N.  Mukherjee  and  S.  P. 
Raichoudiiuri  (Nature,  1928,  122,  960 — 961). — 
The  nature  and  mode  of  preparation  of  the  colloid 
have  considerable  influence  on  the  cataphoretie  speed 
at  the  coagulating  concentration  of  the  electrolyte. 
Curves  correlating  the  concentration  of  electrolyte 
with  the  cataphoretie  speed  contradict  the  assumption 
that  coagulation  takes  place  at  a  critical  potential. 
A  fall  in  the  cataphoretie  speed  during  the  course  of 
the  coagulation  indicates  some  irreversible  change 
during  aggregation.  A.  A.  Eldridge. 

LyopMlic  colloids.  I.  Agar.  H.  R.  Kruyt 
and  H.  G.  B.  de  Jong  (Kolloidchem.  Beih.,  1928,  28, 
1 — 54). — Methods  of  purification  of  agar  are  detailed. 
For  dilute  agar  sols,  the  relative  increase  in  viscosity 
has  a  definite  value  at  each  temperature  and  decreases 
with  rising  temperature.  The  connexion  between  the 
relative  increase  in  the  viscosity  and  the  concentration 
of  the  sol  is  somewhat  complicated,  the  curve  being 
at  first  slightly  convex  to  the  concentration  axis,  and 
later  slightly  concave.  The  viscosity  of  agar  sols  is 
lowered  by  all  electrolytes  at  small  concentrations. 
Equivalent  concentrations  of  the  chlorides  of 
potassium,  sodium,  lithium,  ammonium,  and  of 
potassium  sulphate,  thiocyanate,  and  ferrocyanide 
produce  a  practically  constant  lowering  of  viscosity. 
A  similar  relation  is  found  in  tho  series  barium  chloride, 
strontium  chloride,  magnesium  sulphate,  and  cadmium 
sulphate,  the  decrease  in  viscosity  being  greater  than 
in  the  former  case.  The  magnitude  of  the  effect 
depends  on  the  valency  of  the  cation,  Cataphoretie 
experiments  show  that  the  agar  sol  is  negatively 
charged ;  the  charge  is  capillary- electric  in  nature. 
The  decrease  in  viscosity  caused  by  hydrochloric 
acid  on  potassium  hydroxide  is  greater  than  that 
caused  by  barium  chloride.  In  accordance  with  the 
strong  adsorption  of  organic  ions,  fuchsin  produces 
a  much  stronger  decrease  in  viscosity  than  potassium 
chloride.  With  high  concentrations  of  electrolytes, 
where  the  electro-viscous  effect  is  absent,  the  relative 
decrease  in  viscosity  is  a  measure  of  the  degree  of 
hydration ;  this  increases  in  the  series  potassium 
sulphate  <  chloride  <  nitrate  <  thiocyanate.  Experi¬ 
ments  have  been  conducted  on  the  salting  out  of  agar 
solutions  by  various  electrolytes  at  high  concentrations 
and  also  on  the  effect  of  adding  alcohol  or  acetone  in 
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presence  and  in  absence  of  electrolytes.  When  the 
charge  on  the  agar  particles  is  removed  by  electrolytes 
in  ’water  as  the  dispersion  medium,  the  sol  still 
remains  stable,  but  when  the  dispersion  medium  Is 
alcohol-water  or  acetone-water  the  sol  is  flocculated 
under  these  conditions.  Alcohol  or  acetone  has  the 
greatest  influence  at  medium  concentrations,  for  which 
the  viscosity  of  their  mixtures  with  water  is  greatest. 
It  would  therefore  seem  that  the  stability  of  agar  sols 
is  due  not  only  to  the  charge  on  the  particles,  but  also 
to  hydration  of  the  particles.  This  factor  is  considered 
to  constitute  the  chief  difference  between  the  suspen- 
soid  and  emulsoid  types  of  colloids.  In  the  suspensoid 
type,  removal  of  the  charge  on  the  particles  causes 
immediate  coagulation  because  the  particles  are 
feebly  hydrated,  if  at  all,  whilst  in  the  emulsoid 
type  the  sol  preserves  its  stability  unless  a  dehydrating 
agent  such  as  alcohol  is  present  simultaneously.  The 
reln*iyais  found  with  agar  are  thus  generalised  to  a 
t}oary.  0£  stability  of  hydrosols  and  are  applied  in 
parsA^ilar  to  sols  of  proteins,  E,  S.  Hedges. 

Jellies  and  gels.  Wo.  Ostwald  (Kolloid-Z,, 
19^8^  46,  248 — 267 ) . — Previous  schemes  for  the 
classification  of  gels  are  reviewed  and  a  new  scheme 
is  proposed,  wffiieh  is  based  on  the  mode  of  production 
of  the  gel.  Different  types  thus  arise  according  to 
whether  the  gel  is  formed  by  falling  of  temperature, 
by  chemical  reaction,  by  coagulation,  swelling, 
fermentation,  or  by  geological  influences.  Allied 
systems  Include  undorcooled  melts  and  solutions, 
slimes,  and  foams.  A  distinction  is  also  made  between 
lyogels,  which  are  rich  in  liquid,  and  xerogels,  which 
are  in  a  relatively  dry  state.  The  process  of  gelatinis- 
ation  is  discussed  together  with  the  existing  experi¬ 
mental  data  in  regard,  to  the  changes  taking  place 
within,  the  gel.  As  a  result,  gels  are  defined  as  systems 
rich  in  liquid,  of  varying  composition  (liquid-liquid, 
liquid-solid,  solid-liquid,  etc.)  and  of  varying  degreo 
of  dispersion,  although  mainly  colloidal,  the  particles 
of  which  either  by  mechanical  growth,  or  through 
other  causes  are  in  such  proximity  to  each  other  that 
the  liquid  exists  mainly  in  the  form  of  lyospheres. 
Theories  of  swelling  are  critically  examined,  and  since 
so  many  factors  have  to  be  considered  in  special  cases 
the  author  concludes  that  no  general  theory  of  swelling 
can  be  given.  E.  S.  Hedges. 

Free  and  bound  liquid  in  gels.  W.  B.  Hardy 
(Kolloid-Z.,  1928,  46,  208— 277).— Published  work  on 
the  ratio  of  free  to  bound  liquid  in  gels  is  discussed 
and  the  problem  is  treated  from  the  point  of  view  of 
adhesion  forces.  The  range  of  attraction  of  the 
particles  is  considered  to  be  of  tho  utmost  importance 
in  colloid -chemical  problems.  As  an  analogy  to  a 
gel  system,  a  system  consisting  of  a  layer  of  lubricating 
material  between  two  metal  plates  is  described. 

E.  S.  Hedges. 

Concentration  differences  of  dissolved  sub¬ 
stances  in  opposition  to  osmotic  pressure  in 
gels.  B.  Auerbach  (Kolloid-Z,,  1928,  46,  321 — 
323). — It  is  shown  that  differences  of  concentration  of 
dissolved  substances  can  be  set  up  at  the  boundary 
of  a  gel  and  water  or  at  the  boundary  of  two  gels 
of  different  concentration.  The  phenomenon  is  of 
importance  in  biological  systems,  where  differences  of 


concentration  are  encountered  which  are  far  removed 
from  those  required  by  osmotic  equilibrium. 

E.  S.  Hedges. 

Jellies  and  gelatinous  precipitates.  P.  P. 
VOH  Weimarn  (Kolloid-Z.,  1928,  46,  356 — 358).— A 
summary  of  the  author's  views  and  previously 
published  experiments  on  the  classification  of  gels, 
the  conditions  of  formation,  the  form  of  the  disperse 
particles,  the  effect  of  mechanical  agitation,  and  the 
relation  of  gelatinous  precipitates  to  floeculent  pre¬ 
cipitates  and  to  gels.  E.  S.  Hedges, 

Cooling  curves  of  gelatinising  systems.  H.  H. 
Fischer  (Kolloid-Z.,  1928,  46,  359— 366).— Cooling 
curves  for  various  soap  solutions  have  been  con¬ 
structed  and  in  each  case  at  the  point  of  setting  a 
break  occurs  in  the  curve,  indicating  evolution  of  heat. 
In  a  note  added  to  the  paper,  A.  Lottermoser  states 
that  he  has  obtained  similar  results  with  soap 
solutions  and  has  observed  the  same  phenomenon  in 
the  cooling  of  gelatin  sols,  E,  S.  Hedges, 

Dependence  of  swelling  on  the  amount  of  solid 
phase,  P.  P,  Kestenbaum  (Kolloid-Z.,  1928,  46, 
367 — 368). — Observations  on  the  swelling  of  different 
quantities  of  gelatin  in  a  constant  volume  of  water 
show  that  small  amounts  of  gelatin  undergo  the 
most  swelling.  At  higher  temperatures  this  effect  is 
enhanced.  Similar  experiments  in  solutions  of 
electrolytes  show  that  these  have  a  great  influence  on 
the  results  and  in  some  cases  a  large  amount  of  gelatin 
may  swell  the  most,  whilst  in  others  a  maximal  or 
minimal  amount  of  gelatin  may  be  observed. 

E.  S.  Hedges. 

Thermal,  mechanical,  and  X-ray  analysis  of 
swelling.  B.  O.  Herzog  and  K,  Weissknbebg 
(Kolloid-Z.,  1928,  46,  277 — 289). — A  theoretical 
paper,  which  considers  the  analysis  of  gels  from  both 
the  energetic  and  material  points  of  view.  The 
energetic  analysis  is  treated  from  the  point  of  view  of 
thermodynamics,  mechanics,  and  molecular  kinetics, 
and  the  material  analysis  includes  the  degree  of 
dispersion,  distribution  of  phases,  volume,  texture,  and 
fine  structure  of  the  particles.  The  processes  of 
gelatinisation  and  swelling  are  discussed  in  the  light 
of  the  views  expressed,  E,  S,  Hedges. 

Thixotropy,  H.  Fkeunblich  (Kolloid-Z.,  1928, 
46,  289 — 299), — A  summary  of  the  author's  and  other 
work  on  thixotropy.  It  is  pointed  out  that  alter¬ 
ation  of  temperature  is  not  the  only  factor  controlling 
the  sol-gel  transformation  and  that  many  gels,  if  not 
all,  can  be  converted  into  the  sol  state  by  sufficient 
mechanical  agitation,  the  sol  setting  to  a  gel  once 
more  when  left  at  rest.  This  is  important  in  consider¬ 
ing  the  structure  of  gels.  Gels  are  considered  to  have 
a  liquid  dispersion  medium,  E.  S»  Hedges, 

Syneresis.  A.  Kuhn  (Kolloid-Z,,  1928,  46, 
299 — 314). — A  critical  examination  is  made  of  a 
considerable  amount  of  published  work  on  syneresis, 
and  the  following  general  conclusions  are  reached. 
Certain  gels  (silicic  acid,  caoutchouc,  etc.)  show 
increased  syneresis  with  rising  concentration,  whilst 
others  (dyes,  starch,  agar,  cellulose  acetate,  etc.) 
behave  in  the  reverse  way*  There  appears  to  be  no 
general  rule  for  the  influence  of  temperature.  The 
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degree  of  syneresis  varies  with  the  dispersion  medium 
and  is  sensitive  to  small  amounts  of  additive  agents  : 
in  general,  the  syneresis  is  greatest  when  the  gel  is  in 
the  least  stable  state.  The  influence  of  pressure  and 
of  surface  and  the  composition  of  the  exuded  liquid 
are  also  discussed.  Syneresis  is  discussed  as  a 
combined  process  of  structural  alterations  and  de- 
solvation.  E.  S.  Hedges. 

Syneresis  and  swelling  of  gelatin.  M.  Kttnitz 
(J.  Gen.  Physiol.,  1928,  12,  289— 312}.— When  solid 
blocks  of  isoelectric  gelatin  gel  containing  less  than 
10%  of  the  protein  are  immersed  in  distilled  water  or 
buffer  solution  at  pn  4*7  they  contract  and  lose  water, 
whilst  if  the  concentration  of  protein  is  more  than  10% 
they  tend  to  imbibe  water  and  swell.  The  loss  of 
water  which  is  finally  suffered  by  a  block  containing 
less  than  10%  of  gelatin  immersed  in  water  is  the 
same  as  that  which  a  similar  block  loses  by  syneresis 
when  this  process  is  induced  by  mechanical  means, 
and  it  is  concluded  that  the  shrinkage  in  water  is 
similar  in  nature  to  syneresis  and  that  this  term 
may  be  conveniently  used  for  the  former  phenomena . 
Gelatin  gels  containing  acid,  alkali,  or  salt  suffer  a 
greater  loss  of  water  than  isoelectric  gelatin  of  the 
same  concentration  after  the  acid,  alkali,  or  salt  has 
been  removed  by  dialysis.  Quantitative  measure¬ 
ments  of  the  loss  of  water  by  dilute  gels  of  various 
gelatin  content  satisfy7  an  expression  similar  to  that 
deduced  by  Northrop  (cl  A.,  1927,  825)  for  the 
swelling  of  more  concentrated  gels.  The  theory  of 
the  swelling  and  contraction  of  gelatin  gels  is  dis¬ 
cussed.  W,  0.  Kermack. 

Birefmciometry  of  plastic  masses.  W.  Stale 
(Ivolloid-Z.,  1928,  46,  345 — 350). — A  lecture  on  the 
characterisation  of  plastic  materials  by  optical 
methods.  E.  S.  Hedges. 

The  bioelectric  model.  E.  Beutner  and  T. 
Kanda  (Z.  physikal.  Chem.,  1928,  139,  107—116).— 
A  survey  of  previous  work  shows  that  the  maximum 
variation  of  j P.D.  obtained  when  various  parts  of 
plants  are  placed  in  contact  with  salt  solutions  of 
varying  concentration  can  be  reproduced  only7  by 
a  few  substances  such  as  salicylaldehyde  or  solutions 
of  fatty  acids  in  cresol  or  similar  substances.  These 
substances,  however,  give  an  E.M.F.  in  the  opposite 
direction  to  the  parts  of  the  plants  which  have  been 
investigated.  On  the  other  hand,  substances  which 
give  an  E.M.F.  in  the  required  direction  do  not  give 
the  necessary  variation  with  concentration.  It  has 
now  been  found  that  collodion  furnishes  a  suitable 
model.  A  collodion  membrane  gives  an  E,M*F, 
of  the  same  order  and  in  the  same  direction  as  an 
apple  when  both  arc  in  contact  with  a  potassium 
chloride  solution  of  the  same  concentration. 

E.  N.  Kerr. 

E.iUF.  in  acid  and  alkaline  plant-tissue. 
K.  Stern  (Z.  physikal.  Chem.,  1928, 139,  224 — 234). — 
The  E*MS.  developed  in  plant-tissue  under  different 
conditions  have  been  investigated.  Mechanical  irrit¬ 
ation  by'  brushing,  or  the  action  of  chemical  substances 
such  as  concentrated  sulphuric  acid,  citric  acid 
(OEY),  and  concentrated  ammonia  solution  gives  rise 
to  an  E.M.F.  of  about  0*01  volt,  and  in  all  cases  the 
side  irritated  is  negative  with  respect  to  that  not 


irritated.  Potassium  chloride  solutions  give  rise  to 
similar  E.M.F.  and  in  arrangements  of  the  type 
dilute  electrolyte)  plant-tissue  |  concentrated  electro¬ 
lyte,  the  side  of  the  tissue  in  contact  with  the 
dilute  electrolyte  is  positive  with  respect  to  the  other 
side.  The  effect  is  practically  reversible  and  is  greater 
with  O-OUV/O-OOLtV  solutions  than  with  O-liY/OOIJY 
solutions.  The  results  are  discussed  in  relation  to 
the  conclusions  of  Haber  and  Klemensievicz  (A.,  1909, 
ii,  785)  on  the  electrical  effects  observed  in  muscle- 
tissue.  „  L.  S.  Theobald. 

Van  der  Waals*  equation  and  the  principles 
of  thermodynamics  :  the  Maxwell-Clausius 
relation  and  Clapeyron’s  formula  deduced  from 
this  equation.  V.  Karpen  (Compfc.  rend.,  1928, 
187,  1039 — 1042). — If  van  der  Waals’  equation  holds 
for  the  liquid  and  vapour  phase  of  a  fluid,  it  may  be 
used  for  the  direct  calculation,  independently  of 
Carnot’s  principle,  of  the  Clapeyron  and  Ma:  W£%\\~ 
Clausius  relationships.  J,  Gr/:  '  ~ 

Rapid  calculation  of  the  degree  of  dissociation. 
Application  to  carbon  dioxide.  P.  Jolibgts  and 
P.  Montagne  (Conipt,  rend.,  1928,  187,  1145 — 
1147). — A  graphic  method  is  described. 

J.  Grant. 

Symmetrical  and  asymmetrical  hydrogen  and 
the  third  law  of  thermodynamics.  Thermal 
equilibrium  and  the  triple  point  pressure.  W.  F. 
Giauque  and  H.  L.  Johnston  (J.  Amer.  Chem.  Soe., 
1928,  50,  3221 — 3228). — The  vapour  pressure  of 
hydrogen  at  the  triple  point  falls  from  5*38  to  5*34  era, 
when  the  hydrogen  has  been  kept  at  the  temperature 
of  liquid  air  for  197  days.  This  may  be  due  to  a 
change  of  the  hydrogen  molecules  from  the  asym¬ 
metric  to  the  symmetric  form  (Heisenberg,  A.,  1927, 
290;  Dennison,  ibid.,  291,  817).  Fowler’s  statistical 
calculation  of  the  entropy  of  hydrogen  containing 
the  tw'o  forms  of  molecules  (A.,  1928, 469)  is  inaccurate ; 
4*39  g.-eaL/I°  must  be  added  to  the  molar  entropy7 
calculated  by  the  usual  methods.  S.  K.  Tweedy. 

Electrolytic  dissociation.  M.  A.  Rabinovttsch 
(Ukraine  Chem.  J.,  1928,  3,  237 — 434). — A  theory  of 
solution  and  electrolytic  dissociation  is  proposed.  It 
is  shown  that  there  is  no  abrupt  transition  from 
electrolytes  to  non-electrolytes,  the  difference  between 
which  is  due  to  the  degree  of  intramolecular  ionisation. 
The  electrolytic  properties  of  solutions  are  due  to  the 
peculiar  molecular  structure  of  the  solvates  formed, 
these  complex  molecules  having  their  chemical 
affinities  satisfied  to  a  greater  extent  than  are  those  of 
the  molecules  of  the  solvent  alone.  Strong  electrolytes 
are  considered  to  be  those  the  molecules  of  which 
exhibit  high  polarity,  and  dissociation  is  greatest  in  a 
highly  polar  solvent.  Dissociation  is  thus  considered 
as  a  phenomenon  having  its  origin  in  the  interaction  of 
molecules.  The  consequences  of  this  point  of  view' 
are  that  it  becomes  unnecessary  to  assume  complete 
dissociation  of  strong  electrolytes,  or  to  consider  the 
solvent  merely  as  a  dielectric  medium.  OstwakTs 
equation  is  not  applicable  to  strong  electrolytes,  the 
solvated  molecules  and  ions  of  which  have  a  marked 
tendency  towards  association,  as  a  result  of  their  high 
polarity.  Anomalous  dissociation  curves,  where  the 
degree  of  dissociation  first  falls  to  a  minimum  with 
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rising  concentration,  and  then  rises  to  a  maximum,  are 
the  result  of  the  simultaneous  action  of  two  opposing 
influences,  solvation,  favoured  at  low  concentrations, 
and  polymerisation,  favoured  at  high  concentrations. 
At  the  minimum,  both  influences  affect  conductivity 
to  an  equal  extent,  whilst  at  the  maximum  dissociation 
of  the  polymerised  solvate  complex  is  practically 
complete.  R,  Truszkowski. 

Ethyl  acetate  equilibrium.  R.  C.  Cantelo  and 
R.  D.  Billinger  (J.  Amer.  Chem.  Soe.,  1928,  50, 
3212 — 3215). — The  esterification  of  acetic  acid  by 
ethyl  alcohol  was  investigated  at  78°  in  presence  of 
the  chloride,  thiocyanate,  and  iodide  of  sodium,  which 
salts  form  a  Iiofmeister  series.  The  equilibrium 
constant,  K  —[ester]  [water] /[acid]  [alcohol]  increases 
with  rising  salt  concentrations,  the  relation  being 
linear  in  the  case  of  sodium  chloride.  The  order  of  the 
effects  of  the  anions  is  not  that  of  a  Hofmeister  series 
{ef.  Schlesingor,  A.,  1926,  1109).  S.  K.  Tweedy. 

Ebullioscopic  determination  of  complexes 
formed  by  mercuric  chloride  and  alkali 
chlorides.  Association  of  mercuric  chloride. 
F.  Boubiok  and  E.  Bouyer  (Ann.  Chim.,  1928,  [x], 
10,  263—355;  of*  A.,  1928,  1185). — The  association 
of  mercuric  chloride  in  aqueous  solution  has  been 
studied  ebullioscopically  for  C  0*175 — 1*75  mol. /litre. 
Whilst  the  authors  agree  with  Linhart  (A.,  1915,  ii, 
99)  that  at  25°  and  40°  the  equilibrium  is  2HgCl2^ 
Hg2Cl4  for  c<0*37  they  consider  that  at  100°  between 
0*5  and  1*75  mols. /litre  it  is  exclusively  3HgCl2 
Hg301n,  although  double  molecules  possibly  exist  when 
o  is  less  than  0*2.  The  density  of  mercuric  chloride 
in  aqueous  solution  at  15°  is  5.  In  the  application  of 
the  ebullioscopic  method  to  the  determination  of 
complexes  formed  with  alkali  chlorides  it  is  necessary 
to  consider  the  concentration  of  both  the  single  and 
the  associated  molecules  of  mercuric  chloride.  The 
maximum  deviation  of  the  rise  in  b.  p.  for  corre¬ 
sponding  solutions  containing  mercuric  chloride  and 
potassium,  ammonium,  or  sodium,  chloride  from  the 
additive  value  for  the  separate  salt  solutions  corre¬ 
sponds  with  0*4  of  mercuric  chloride  and  0*0  of  the 
alkali  chloride,  which  suggests  the  existence  of  a 
mixture  of  the  complexes  M2HgCl4  and  MHgCla 
(M=K,  NH4,  or  Ha),  a  view  which  is  confirmed  by 
other  evidence.  The  values  of  Gn„Cit  X  C25!a/ 
OWmc i4  are  0*0545  for  potassium  and  0*131  for 
sodium  chlorides  (concentrations  calculated  at  15°). 

A  study  of  the  reduction  of  mercuric  chloride  with 
sodium  formate,  a  stoieheiometrieally  termoleeular 
reaction,  confirms  Linhart’s  result  (A.,  1915,  ii,  91) 
that  the  bimolecular  velocity  coefficient  is  constant 
when  a  large  excess  of  sodium  formate  is  used.  A 
similar  result  is  obtained  in  presence  of  an  excess  of 
sodium  acetate,  the  value  of  the  termoleeular  coefficient 
decreasing  as  the  reaction  proceeds.  An  explanation 
is  suggested  in  terms  of  the  complexes  formed  by 
mercuric  chloride  and  sodium  acetate  (and  hence, 
presumably,  with  sodium  formate)  at  100°,  the  most 
probable  composition  being  4HgCl2,5Me*C02Na.  The 
reduction  is  thus  formulated  by  the  bimolecular 
reaction  [4HgCL,5H(Me)«C02Ha]+H^C0,Na^ 
2HgCl+HCl +NaCl + C02+ 5H(Me)*C02Na + 2HgCl2, 
a  constant  bimolecular  coefficient  being  obtained 


with  a  sufficient  excess  of  sodium  formate  or  acetate, 
but  with  insufficient  excess  the  sodium  chloride 
produced  forms  a  stable,  more  difficultly  reducible 
complex  with  the  mercuric  chloride,  thus  causing  the 
bimolecular  coefficient  to  diminish  as  the  reaction 
proceeds.  Mercuric  cyanide  raises  the  b,  p.  normally 
at  all  concentrations  up  to  1*75  mols. /litre  (except  for 
evidence  of  slight  association  at  the  highest  concen¬ 
trations)  and  the  absence  of  hydrolysis  is  shown  to 
be  due  to  its  very  small  ionisation  constant  (10~15). 
By  methods  similar  to  those  employed  above,  the 
formation  of  complexes  between  mercuric  cyanide 
and  alkali  or  alkaline -earth  halides  has  been  studied. 
With  potassium,  sodium,  and  ammonium  chlorides 
and  potassium  iodide  these  are  of  the  type  M'[HgCHX] 
(Mumetal,  X= halogen),  and  with  magnesium, 
calcium,  and  strontium  chlorides  of  the  similar  type 
M^[Hg(GN)2X2],and3with  the  exception  of  the  last  two, 
all  these  complexes  have  been  isolated.  Ho  evidence 
of  any  complex  formation  with  the  double  molecule 
Hg2(CN)4  was  obtained.  Unlike  the  other  alkaline- 
earth  metals,  barium  chloride  forms  the  complex 
Ba[Hg2(CH)4Cl2].  The  value  of  kz=cmc$h  X%x/ 

ir^cNjtx?  is  1*3  for  potassium  chloride  and  0*87  for 
the  bromide  (concentrations  calculated  at  15°).  The 
density  of  mercuric  cyanide  in  aqueous  solution  at 
15°  is  4.  J.  W.  Baker. 

Buffer  studies.  X.  Buffering  of  faeces.  II. 
M.  Kartagenbr  (Hclv.  Ghim.  Acta,  1928,  11,  1084 — 
1094;  cf.  ibid.,  548). — The  hydrogen-ion  concen¬ 
trations  of  sodium  hydroxide  solutions  of  progress¬ 
ively  decreasing  concentrations  have  been  measured 
alone  and  after  shaking  with  secondary  and  tertiary 
calcium  orthophosphates.  On  addition  of  these  salts 
the  pn  is  always  displaced  towards  the  acid  side.  The 
amount  of  displacement  depends  on  the  pR  of  the 
original  solution,  being  smaller  for  the  more  alkaline 
solutions.  The  amount  also  differs  for  the  two  salts ; 
above  an  initial  alkali  concentration  of  0*0025H  the 
displacement  is  greater  with  the  secondary  salt,  but 
below'  that  concentration  the  tertiary  salt  has  the 
greater  effect.  The  amounts  of  calcium  and  phosphate 
ions  in  the  supernatant  liquid  have  been  determined 
analytically  for  one  series.  The  ratio  Ca :  P04 
increases  with  diminishing  alkalinity  and  is  lower  for 
liquids  shaken  with  tertiary  salt  than  for  those  with 
seconda^  salt.  These  results  are  explained  on  the 
hypothesis  that  calcium  hydroxide  is  formed  from  the 
phosphate  in  solution  by  hydrolysis  and  is  adsorbed 
on  the  surface  of  the  solid  phosphate. 

The  effect  of  adding  solid  calcium  phosphate  to  a 
buffer  solution  was  also  investigated.  An  acetic  acid- 
acetate  buffer  was  titrated  electrometrically  with 
acid  and  alkali.  Quantities  of  this  solution  were  then 
shaken  with  tertiary  calcium  phosphate  and  again 
titrated  (a)  with  solid  phase  present  and  (6)  after 
filtering.  The  degree  of  buffering,  measured  by  the 
slope  of  the  titration  curve,  of  the  heterogeneous 
buffer  system  does  not  differ  greatly  from  that  of  the 
original  solution,  but  the  buffer  capacity,  measured  by 
the  amount  of  acid  required  before  a  turning  point  is 
reached  on  the  curve,  is  increased  to  an  extent  depend¬ 
ing  on  the  concentration  of  the  solid  phase.  The 
increase  in  the  buffering  capacity  is  much  less  marked 
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if  the  solid  phase  bo  removed  by  filtration.  The 
composition  of  the  acetato  buffer  was  so  chosen  that 
addition  of  the  phosphate  caused  a  lowering  of  pu, 
but  it  is  emphasised  that,  despite  this,  the  acid  capacity 
of  the  heterogeneous  system  is  raised. 

R.  N.  IVERR. 

Chemical  antagonism  of  ions.  I.  Effect  of 
sodium-magnesium  and  potassium-magnesium 
mixtures  on  the  activity  of  the  oxalic  ion,  C2Or 
II.  Antagonism  between  anions  and  also  be¬ 
tween  cations  and  anions  in  their  effect  on 
oxalate  activity.  EL  S.  Simms  (J.  Gen.  Physiol., 
1928,  12,  241—258,  259— 267).— I.  The  activity^ of 
the  oxalic  ion  has  been  derived  from  conductivity 
measurements  of  magnesium  chloride  and  sodium 
chloride  (or  potassium  chloride).  The  activity  is 
depressed  by  sodium  chloride  but  more  so  by  magnes¬ 
ium  chloride.  When,  however,  sodium  chloride  is 
present  as  well  as  magnesium  chloride  the  depression 
of  the  activity  is  less  than  when  magnesium  chloride 
alone  is  present.  The  following  equation,  which  is 
partly  empirical,  has  been  found  to  fit  the  experi¬ 
mental  observation  :  k—  [(inactivated  C204")/(active 

0,0/')]  X  [(Na+  +  K+  +  2Mg+++/i)/{yMg(C204"P}l 

where  A  is  an  empirical  constant  depending  on  the 
concentration  of  oxalate  ion  and  ytt g  is  the  activity 
of  the  magnesium  ion. 

II.  The  anomalous  effect  of  the  sulphate  ion  on 
the  activity  of  the  oxalate  ion  which  is  exerted  in  a 
direction  opposite  to  that  of  magnesium  ion  is  antagon¬ 
ised  by  sodium  chloride  and  an  equation  similar  in 
form  to  that  given  above  is  also  satisfied  in  this  ease. 
In  solutions  of  magnesium  sulphate  more  dilute  than 
O*03Jf,  the  effect  of  magnesium  predominates  over 
that  of  sulphate,  whilst  in  more  concentrated  solutions 
the  effect  of  the  sulphate  ion  predominates.  In  solu¬ 
tions  containing  both  sodium  sulphate  and  magnesium 
chloride  marked  antagonism  between  the  magnesium 
and  sulphate  ions  is  observed.  As  the  activity  of 
proteins  is  presumably  influenced  in  a  similar  way  by 
inorganic  ions,  biological  antagonism  of  ions  may  be 
related  to  these  phenomena.  W.  0.  Kermaoe. 

Ionic  concentrations  and  activity  coefficients 
of  weak  electrolytes  in  certain  salt  solutions. 
EE.  S.  Harked  and  R.  A.  Robinson  (J.  Araer.  Chem. 
Soc,,  1928,  50,  3157 — 3178). — A  general  method  is 
described  for  measuring  the  activity  coefficients  and 
the  hydrogen-  or  liydroxyI-ion  concentrations  of  weak 
acids  and  hydroxides  in  salt  solutions  of  varying 
concentrations  by  B.M.F*  measurements  on  cells  with 
no  liquid  junction  potentials  and  also  on  cells  with 
negligibly  small  such  potentials.  The  method  was 
applied  to  acetic  acid  by  using  cells  of  the  type 
H2|HCl,M01|AgCl|Ag  and  Ha|  HO  Ae,M01|  AgClj  Ag, 
where  M=K,  Na,  Li,  or  0*5Ba.  With  the  progressive 
addition  of  salt,  the  dissociation  of  the  acid  passes 
through  a  maximum,  whilst  the  ionic  activity  coeffici¬ 
ents  pass  through  a  minimum  (cf.  EEarned,  A.,  1927, 
206).  A  method  of  correcting  the  calculated  results 
for  the  influence  of  the  undissociated  acetic  acid 
molecules  in  the  solution  is  given.  The  above  general 
method  is  also  applied  to  weak  bases,  BOH,  viz., 
ammonia  and  its  methyl  derivatives,  bv  measuring  the 
E.M.F.  of  cells  of  the  type:  HJMOH,MCl(c)| 


MCl(c)|AgCl[Ag  and  H2|BOH,MCl(c)|MCl(c)|AgCljAg, 
M  being  K,  Na,  or  Li,  which,  when  combined,  repre¬ 
sent  a  cell  with  a  negligible  junction  potential.  The 
activity  coefficients  of  ammonia  in  sodium  chloride 
solutions  are  progressively  diminished  as  methyl 
groups  are  introduced  into  the  molecule  or  as  the  salt 
concentration  is  increased.  The  order  of  the  salt 
effects  is  the  same  as  in  the  case  of  acetic  acid.  The 
results  show  that  the  ionic  activity  coefficients  of 
acetic,  mono-  and  di-chloroacetie  acids  (cf.  A.,  1928, 
251)  are  smaller  in  the  solution  of  a  given  concentration 
of  that  salt  which  possesses  the  higher  activity  co¬ 
efficient  in  pure  water.  The  same  is  true  for  ammonia 
and  monomethylamine,  and  probably  also  for  di» 
and  tri-inethylamines.  In  the  presence  of  more  than 
QAM -sodium  chloride,  0*01  Jf -tetramethylammonium 
h3rdroxide  seems  to  be  more  highly  dissociated  than 
sodium  hydroxide.  S.  K.  Tweedy. 

Transformation  of  chromates  into  dichrom¬ 
ates,  E.  Carriers  and  P.  Oastel  (Conipt,  rend., 
1928,  187,  1292— 1294),— The  ionic  equilibrium 
2Cr04"+2IT:^=±:CF2G7//+H2Q  has  been  studied  at 
20°  by  the  conversion  of  barium  chromate  into  barium, 
dichromate  by  the  addition  of  a  measured  amount 
of  hydrochloric  acid,  the  end-point  being  reached  when 
the  solution  becomes  clear.  The  hydrogen-ion  con¬ 
centration  of  the  equilibrium  mixture  was  calculated 
from  the  law  of  mass  action  applied  to  the  ions 
concerned  assuming  complete  dissociation,  and  good 
agreement  was  found  between  the  observed  and 
calculated  values  for  low  concentrations.  The  con¬ 
centration  of  acid  required  decreases  with  temperature, 
and  the  equilibrium  constant  at  18°  is  3  X  10  15. 

J.  Grant. 

Transformations  of  rubidium  halides  by 
pressure.  P,  W,  Bridgman  (Z.  Krist.,  1928,  67, 
363 — 376 ;  Chem.  Zenfcr.,  1928,  ii,  317). — The  con¬ 
version  of  rubidium  chloride,  bromide,  and  iodide  at 
high  pressure  into  a  second  modification  has  been 
studied  by  a  differential  volumetric  method.  Thermo¬ 
dynamic  data  are  tabulated.  A,  A.  Eldridge. 

Vapour  pressures  of  aqueous  solutions  of 
potassium  iodide  and  sodium  bromide  at  25°. 
J.  N.  Pearce,  M,  D.  Taylor,  and  R.  M.  Bartlett 
(J.  Amer.  Chem.  Soc.,  1928,  50,  2951— 2958).— The 
above  vapour  pressures  were  measured  up  to  satur¬ 
ation  by  the  method  previously  described  (Pearce 
and  Snow,  A.,  1927,  302).  The  osmotic  pressures  of 
the  solutions  calculated  by  Eraser’s  formula  deviate 
from  those  obtained  by  Lewis’  expression  above 
O'SJf.  Other  thermodynamic  properties  of  the  solu¬ 
tions  are  calculated  also.  S.  K.  Tweedy. 

Volatility  with  steam  of  water-soluble  organic 
substances.  A.  I.  Virtanen  and  L.  Pulkxi  (J, 
Amer.  Chem.  Soc.,  1928,  50,  3138 — 3151). — If  a  solu¬ 
tion  containing  parts  of  volatile  substance  in  xt 
parts  of  water  is  distilled  and  a  solution  of  y2  parts  of 
substance  in  x2  parts  of  water  is  left,  then,  according 
to  Wiegner  (log  yt~~ log  y2)— .fc(log  log  x2),  where 

k  is  the  distillation  constant  of  the  substance  and 
indicates  its  volatility  in  steam,  supposing  condens¬ 
ation  of  the  steam  to  be  eliminated.  Values  of  k  are 
recorded  for  some  organic  substances  in  water ;  in  a 
homologous  series  k  increases  0*6  for  each  CH2  group 
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in  acids  and  10  for  each  such  group  in  amines,  due  to 
the  degree  of  hydration  regularly  decreasing  as  the  car¬ 
bon  chain  is  lengthened,  A  method  is  given  whereby 
an  aqueous  solution  of  two  volatile  substances  may  be 
analysed  by  a  single  distillation  provided  the  values 
of  k  are  less  than  5.  The  method  may  be  extended  to 
mixtures  of  three  volatile  substances,  two  distillations 
then  being  necessary.  The  presence  of  neutral  salts 
in  the  solution  of  the  volatile  substance  generally 
augments  the  value  of  jfc,  the  anion  having  a  much 
greater  influence  in  this  respect  than  the  cation.  The 
effect  is  due  to  a  diminution  in  the  hydration  of  the 
substance.  S.  K.  Tweedy. 

Iron-zinc  system.  Y.  Ogawa  and  T.  Murakami 
{Tech,  Rep.  Tohoku,  1928,  8,  53— 69).— The  com¬ 
pounds  FeZn7  and  FcZn*  are  formed. 

C.  W.  Gibby. 

System  tungsten-carbon.  K,  Broker  (Z. 
Metallic,  1928,  20,  437 — 441). — Rontgenographic  and 
micrographic  examination  of  the  system  tungsten- 
carbon  shows  the  presence  of  only  two  carbides  at  the 
ordinary  temperature,  namely  W2C  and  WC.  At 
2600°,  however,  the  latter  dissociates,  leaving  a  residue 
of  the  composition  W3G2  which  on  cooling  decomposes 
into  a  cutectoidal  equiraolecular  mixture  of  W2C  and 
WO.  The  lower  carbide  melts  undecomposed  in  an 
atmosphere  with  a  sufficiently  high  partial  pressure  of 
carbon,  but  it  is  decarburised  by  melting  in  hydrogen 
or  in  a  vacuum ;  at  2400°  it  undergoes  a  transform¬ 
ation  into  p-W2C,  On  heating  tungsten  wire  in 
methane-hydrogen  mixtures  carburisation  ensues,  the 
minimum  concentration  of  methane  to  produce  car¬ 
burisation  increasing  with  rise  of  temperature;  at 
this  minimum  concentration  WC  is  the  first  product 
formed  up  to  1900°,  «-W0C  from.  1900°  to  2400°,  and 
P-W*C  above  2400°.  A,  R.  Powell. 

Cryoscopic  studies  of  the  transition  points  of 
compounds  of  organic  solvents  with  salts.  I. 

H.  Osaka  (Bull.  Client.  Soc.  Japan,  1928,  3,  289 — 
297 ;  cf.  A.,  1928,  1095). — The  lowering  of  the  transi¬ 
tion  point  (25*5°)  at  which  the  compound  NaI,3COMc2 
loses  acetone  by  the  dissolution  of  foreign  substances 
has  been  studied  and  the  molecular  depression,  referred 
to  100  g.  of  acetone,  has  been  determined  as  24*0, 
using  as  solutes  naphthalene,  camphor,  benzoic  acid, 
acetanilide,  p-nitroaniline,  phthalic  anhydride,  benzil, 
and  eoumarin.  The  maximum  variation  in  the  con¬ 
stant  so  obtained  was  less  than  5%.  For  the  com¬ 
pound  HgCl2,COMe2J  transition  point  20*7°,  the  same 
mean  value  was  obtained  for  the  molecular  depression 
of  the  transition  point,  but  the  results  were  less  con¬ 
cordant  than  with  the  former  substance. 

F.  G.  Tryiiorn. 

Ammonium  sulphite  and  hydrogen  sulphite, 

I.  Solubility  and  transition  point  of  ammonium 

sulphite.  F«  Ishikawa  and  H.  Murooka  {Bull. 
Inst.  Phys,  Chem.  Res.  Tokyo,  1928,7, 1160—1170).— 
The  solubility  of  ammonium  sulphite  in  water  has 
been  determined  from  the  cryohydric  point  up  to  100°, 
and  some  f.-p.  measurements  have  been  made.  The 
transition  point  of  the  monohydrate  to  the  anhydrous 
salt  is  S0*S°±O*2°.  R.  Cuthill. 

Solution  of  the  ternary  equilibrium  diagram 
a»d  a  contribution  to  the  Al-Cu-Zn  system. 


M.  Samlasumi  and  S,  Matoba  (Tech.  Rep.  Tohoku, 
1928,  8,  71 — 98). — A  general  method  for  the  inter¬ 
pretation  of  ternary  equilibrium  diagrams  based  on  its 
resolution  into  solubility  surfaces  is  described.  By 
this  method  the  results  of  Hanson  and  Gayler  (A., 
1925,  ii,  974)  and  of  Nishimura  (Mem.  Coll.  Eng. 
Kyoto,  1927)  for  the  system  Al-Cu-Zn  are  compared 
with  one  another  and  with  experiments  by  the  authors. 
Hanson  and  Gayler ’s  diagram  is  considered  to  be  the 
more  acceptable.  C.  W.  Gibby. 

System  lead  nitrate-ammonium  nitrate- 
water.  G.  Malquori  (Atti  II  Cong.  Naz.  Chim* 
pur  a  appl,,  192G,  1135 — 1140 ;  Chem.  Zentr.,  1928, 
ii,  517). — Only  lead  nitrate  and  ammonium  nitrate 
exist  as  solid  phases.  The  lead  nitrate  content  of 
solutions  (at  0°,  10°,  and  20°)  is  but  little  affected  by 
large  amounts  of  ammonium  nitrate ;  that  of  the  latter 
is  greatly  influenced  by  the  former. 

A.  A.  Eldridge. 

Physico-chemical  investigation  of  amino- 
acids.  G.  Takahasiu  and  T.  Yaginuma  (Proc. 
Imp.  Acad.  Tokyo,  1928,  4,  561— 564).— Equilibrium 
data  are  recorded  for  the  system  Meucino-HCl-H20 , 
at  15°  and  30°;  specific  rotation  and  rotatory  dispersion 
have  been  determined  at  different  concentrations.  A 
motas table  form  of  Z-leueinc  is  obtained  by  crystallis¬ 
ation  from  hot  alcoholic  hydrogen  chloride. 

S.  J.  Gregg. 

Equilibrium  of  silver  oxide  and  silver  chloride 
with  aqueous  potassium  chloride  and  potassium 
hydroxide.  R.  F.  Newton  (J.  Amor.  Chem.  Soc., 
1928,  50,  3258 — 3261). — The  ratio  of  the  chloride- 
and  hydroxide- ion  concentrations  at  equilibrium  at 
25°  is  independent  of  the  method  of  preparation  of 
the  silver  oxide  and  is  substantially  the  same  as  that 
found  by  Noyes  and  Kohr  (A.,  1903,  ii,  201).  It  has 
the  same  value  in  Q’Ooilf- solution  of  hydroxide  ions 
as  in  OTJX-solution.  5.  K.  Tweedy. 

Synthesis  of  carbamide  from  ammonia, 
carbon  dioxide,  and  water  from  a  physico¬ 
chemical  point  of  view.  E.  Terres  and  H. 
Behrens  (Z.  physikal.  Chem.,  1928, 139, 695 — 716). — 
The  study  of  the  ternary  system  ammonia- carbon 
dioxide-water  (A.,  1921,  ii,  448)  has  been  extended 
to  temperatures  above  60°.  As  considerable  pressure 
was  .developed  at  these  higher  temperatures  the  use 
of  steel  bombs  for  reaction  vessels  was  found  necessary. 
The  equilibrium  conditions  were  determined  at  S0% 
100°,  and  120°  with  both  ammonium  hydrogen 
carbonate  and  carbamate  as  solid  phase  and  ammonia 
solutions  of  gradually  increasing  concentrations  as 
liquid  phase.  The  amounts  of  ammonia  and  carbon 
dioxide  in  the  liquid  phase  were  determined  and  the 
relation  between  them  is  shown  graphically.  The 
isothermals  at  S9°  and  100°  so  obtained  afford  evidence 
of  a  double  salt,  hydrogen  carbonate-carbamate. 
The  formation  of  this  solid  phase  is  also  proved  by 
microscopical  examination.  No  similar  formation  of 
double  salt  is  obtained  at  120°.  The  temperature  at 
which  it  is  no  longer  formed  is  106°,  which  is  also  the 
in,  p.  of  ammonium  hydrogen  carbonate.  Above  this 
temperature  the  solkfphase  consists  only  of  hydrogen 
carbonate  or  carbamate.  Experiments  were  also  made 
at  135*  and,  in  spite  of  experimental  difficulties,  it  is 
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shown  that  at  this  temperature  both  hydrogen 
carbonate  and  carbamate  are  converted  into  carbamide 
and  can  no  longer  exist  as  the  solid  phase.  A  space 
diagram  of  the  ternary  system  is  given.  From  the 
experimental  data  the  solubility  of  ammonium 
hydrogen  carbamate  in  water  over  the  range  of 
temperature  investigated  can  be  deduced.  The  solu¬ 
bility  curve  is  a  straight  line.  K.  N.  Kerr. 

Equilibrium  between  aluminium  carbide  and 
nitrogen  at  high  temperatures.  0.  H.  Prescott, 
jun,,  and  W.  B.  Hincke  (J.  Amer.  Client.  Soc.,  1928, 
50,  3228 — 3237). — The  reaction  4A1N+30=A14C3+ 
2N2  was  studied  between  1774°  and  1909°  Abs.  The 
equilibrium  pressures  are  represented  by  the  equation 
log  f  {mm,)^=I2*772— 27697/7,  whence  the  free 
energy  change  at  1  atm.  is  253,630 — 90*58 T  g.-eal. 
and  the  heat  of  reaction  —253,630  g.-eal.  For  the 
reaction  AL03 + 3C+ AIN  +  3C0  the  free  energy 
change  is  127,065—67*577  g.-cal.  at  1  atm.  and  the 
heat  of  reaction  —127,065  g.-cal,,  in  agreement  with 
the  observations  of  Fraenkel  (A.,  1913,  ii,  509). 

S.  K.  Tweedy. 

«  System  A1  (NO3!3-ENOrHN0rH2O  between 
0°  and  60°,  G.  Malquori  (Gazzetta,  1928,  58, 
781 — 791 ;  cf.  A.,  1928,  1328). — The  solubility  data 
for  the  ternary  systems  which  are  possible  with  the 
above  components  are  completed  by  determining  the 
isotherms  for  the  system  A1  (N 03)3-HN 03-H20  at  0°, 
40°,  and  60°.  These  results  are  combined  to  give  a 
model  which  shows  the  equilibrium  relationships  for 
the  quaternary  system  and  defines  the  conditions  in 
the  Blanc  process  for  the  fractional  crystallisation 
of  potassium  and  aluminium  nitrates  from  solutions 
of  leueite  in  nitric  acid,  O.  J.  Walker. 

Eutectic  surfaces.  W.  Wahl  (Forh.  Ill  nord. 
Kemistmotet,  1928,  180 — 183). — In  four-component 
systems  a  eutectic  surface  results  when  three  of  the 
components  form  mixed  crystals  in  which  the  fourth  is 
insoluble,  the  surface  being  defined  by  the  three  binary 
eutectic  points  and  the  eutectic  lines  of  the  three 
ternary  systems.  A  eutectic  surface  likewise  results 
if  the  four  components  form  mixed  crystals  in  pairs, 
the  pairs  being  mutually  insoluble  in  one  another. 
Systems  of  the  latter  type  are  of  theoretical  import¬ 
ance  in  dealing  with  the  crystallisation  of  the  igneous 
rocks,  and  have  been  hitherto  little  investigated. 
The  author  has  studied  the  system  naphthalene-^- 
naphfchol-azobenzene-sfcilbene,  in  which  the  two 
binary  systems  naphthalene-p-naphthol  and  stilbene- 
azobenzene  form  mixed  crystals  which  are  insoluble  in 
one  another.  The  six  binary  and  four  ternary  systems 
have  been  studied  in  detail,  and  the  form  of  the 
eutectic  surface  has  been  determined.  This  latter 
cuts  one  side  of  the  concentration  tetrahedron  close 
to  the  azobenzene  corner,  and  consequently  lies  very 
obliquely  in  the  tetrahedron.  Eutectic  surfaces  of 
this  type  are  to  be  expected  in  the  systems  involved  in 
the  crystallisation  of  the  igneous  rocks.  One  of  the 
simplest  cases  is  afforded  by  the  meteoric  stones  con¬ 
sisting  of  anorthite  and  a  pyroxene  of  the  enstatite- 
augite  series,  containing  three  isoinorphous  com¬ 
ponents.  The  remaining  igneous  rocks  contain  as  a 
rule  several  series  of  isomorphous  components.  In 
general,  if  the  rocks  crystallise  so  rapidly  that  equili¬ 


brium  is  not  attained,  then  crystallisation  takes  place 
mainly  along  the  paths  leading  to  the  eutectic  surface 
(volcanic  rocks),  but  when  equilibrium  can  be  estab¬ 
lished  the  final  crystallisation  takes  place  along 
eutectic  surfaces  (plutonic  rocks). 

H.  F.  Harwood. 

Heat  capacity  and  entropy  of  barium  br ornate 
from  16°  to  300°  Abs.  Entropy  of  br  ornate  ion. 
B.  S.  Greensfelder  and  W.  M.  Latimer  (J,  Amer. 
Chem.  Soc.,  1928,  50,  3286— 3290).— The  heat 
capacities  of  barium  bromate  monohydrate  were 
measured  between  16*36°  and  295*8S°  Abs.  by  the 
method  previously  described  (A,,  1928,  1096).  The 
absolute  molal  entropy  of  this  salt  at  298*1°  Abs.  was 
calculated  as  80*72  g.-eal./l°,  The  molal  heat  and 
free  energy  of  solution  are  15064  and  7171  g.-eal.  at 
25°,  whence  the  entropy  of  solution  is  26*48  g.-cal./l0, 
and  the  entropy  of  the  bromate  ion  43*6  g.-eal.|l°. 

S.  K*  Tweedy, 

Calorimetric  investigations .  II. b.  Benzoic 

acid  as  a  standard  for  the  calibration  of  bomb 
calorimeters.  P.  E.  Verkade  (Chem.  Weekblad, 
1928,  25,  666—667 ;  cf.  ibid.,  1923,  20,  513;  A.,  1922, 
ii,  740). — A  critical  account  of  the  recent  deter¬ 
minations  of  the  beat  of  combustion  of  benzoic  acid 
by  Roth,  Doepke,  and  Banse  (A.,  192S,  712)  and  by 
Jaeger  and  von  Sfceinwehr  (ibid.,  1096). 

S.  I.  Levy. 

Calorimetric  researches.  XV*  Thermo¬ 
chemical  study  of  ci/eJoparaffins  and  their 

derivatives.  I.  Experimental  data  for  five- 

and  six-membered  cyclic  diols.  P.  E.  Verkade, 
J.  Coops,  jun.,  C.  J.  Maan,  and  (Frau)  A.  Verkade- 
Sakbergen  (Annalcn,  1928,  467,  217 — 239)* — The 
heats  of  combustion  of  several  pairs  of  ci$-  and  trans- 
1  :  2-diols  have  been  determined  by  methods  previ¬ 
ously  described  (A.,  1925,  ii,  490 ;  1926,  893),  the 
values  being  based  on  that  of  benzoic  acid,  6324  g.- 
eal.  15 /g.  (air)  (A.,  1925,  ii,  871).  The  following 
numbers  give  the  moleeular  heats  of  combustion 
(kg. -cab  15°)  at  constant  volume,  Qv>  the  figures  in 
parentheses  being  the  values  at  constant  pressure, 
Qp :  eis-cyetopentane-l  :  2-diol,  b.  p.  79°/l*5  mm., 
695*2  (696*0) ;  £ra?^-c?/dopentane-l  :  2-diol,  setting 
pt.  53*7°  693*3  (694*1);  as- 1 -methjdei/cfcpentane- 
1  : 2-diol,  b,  p.  95°/7  mm.,  846*5  (847*6);  trans-1- 
methylcptopcntane-1  ;  2-diol,  m.  p.  64*8 — 65*6°, 
844*2  (845*3);  c is- 1  -phenylcyriopentane- 1  :  2-diol, 
m.  p.  64*6 — 65*4°,  1412*6  (1414*1);  cts-hvdrindene- 
1: 2-diol,  m.  p.  107*6—107*8°,  1097*5  *  (1098*4); 
labile  cis-hydrindene-l  :  2-diol.,  m.  p.  100*5—101*5°, 
obtained  by  hydrolysis  of  the  cis-l  :  2-diacetate, 
1098*6  (1099*5) ;  traiis-lirdvindene-l  :  2-diol,  m.  p. 
158*6 — 159*6°,  1095*8  (1096*7) ;  cw- 1  :  2  :  3  :  4-tetra- 
hydronaphthalene- 1  :  2-diol,  m.  p.  102*5 — 103*5°, 
1249*6  (1250*8);  trans- 1  :  2  :  3  :  4-tetrahvdronaphth- 
alene-1  :  2-diol,  1248*3  (1249*5) ;  cis- 1  ;  2  :  3  :  4- 

tetra hydronaphthalene-2  :  3-diol,  m.  p.  124*2 — 125°, 
1249*7  (1250*8) ;  tram- 1  :  2  :  3  :  4-tetrahydronaphth- 
alene-2  :  3-diol,  m.  p.  135*5—136°,  1248*4  (1249*5); 
cis-  +  irans-l  :  2  :  3  :  4  -  tetrahvdronaphthalene  -2:3- 
diol,  m.  p.  141— 142*4°,  1247*7  (1248*9);  cis-cycfo- 
hexane- 1  :  2-diol,  m.  p.  98*4—99*2°,  840*4  (841*6); 
Iram-cydohexme- 1  :  2-diol,  m.  p.  103*6 — 104*4°,  841*4 
(842*6) ;  cis- 1 -methyleycfohexane- 1  :  2-diol,  m.  p. 
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67*5 — 68  5°,  991*1  (992-6);  tran*-l  -methylct/cfohexane- 
1  :2-diol,  in.  p.  84—85%  993-6  (995-1);  efe-1 -phenyl- 
eyclohexane-l  ;  2-diol,  m.  p.  95*5—96°,  1561*4  (1563*1) ; 
tram- I  -phenylez/clohexane-l  ;  2-diol,  m>  p.  99 — 99-5°. 
1562*3  (1564*0)! 

The  cis-diols  in  the  cydopentane  and  cyclohexane 
series  have  lower  m.  p.  than  tho  corresponding  tram- 
diols.  Permanganate  oxidation  of  cyclopentenes  and 
cyclohexenes  yields  the  els-compounds,  whilst  the 
irans-fovms  arc  obtained  by  acid  hydrolysis  of  the 
corresponding  oxides.  The  css-derivatives  form 
acetone  compounds  and  with  boric  acid  in  presence  of 
potassium  hydroxide  give  crystalline  complexes.  The 
trans- for  ms  do  not  form  such  derivatives.  A  critical 
discussion  on  the  structure  of  cycloparaffins  is  to  be 
published.  H.  Burton. 

Constitution  and  thermochemistry.  A.  Gos- 
SEhm  and  M.  Gosselin  (Compt.  rend.,  1928,  187, 
1050—1052) .—The  formulae  derived  from  Werner’s 
theory  and  the  theory  of  partial  valency  are  shown  to 
be  in  accord  with  the  additivity  of  the  heats  of  linking 
of  the  atomic  groups.  These  thermal  data  may  be 
obtained  from  the  heats  of  separation  of  simple  binary 
or  ternary  compounds,  and  the  heat  of  formation  of 
the  complex  compound  then  derived  from  its  formula. 
The  heats  of  formation  of  38  organic  and  inorganic 
compounds  have  been  calculated  from  the  values  of  the 
heats  of  atomic  dissociation,  of  the  17  elements  con¬ 
cerned,  and  the  values  obtained  arc  shown  to  be  in 
agreement  with  experimental  results.  J.  Grant. 

Moving  boundary  method  applied  to  the. 
measurement  of  the  absolute  velocity  and  the 
transport  number  of  ions  and  of  the  rate  of 
migration  of  colloidal  particles.  J.  N.  Mukher- 
3 be  (J.  Indian  Chem.  Soe.,  1928,  5,  593 — 607). — 
When  a  homogeneous  solution  Alt  has  two  indicator 
solutions  Bit  and  AR',  of  lower  density,  on  its  sur¬ 
faces  the  ions  A  and  It  will  be  moving  at  the  two 
boundaries  — AR|BR  and  AR'|AR — through  a 
uniform  ionic  environment,  and  if  the  potential 
gradient,  or  the  current  density  and  the  concentration, 
in  the  solution  AR  of  constant  concentration  be  known 
their  transport  numbers  can  be  determined,  because 
although  the  drag  at  the  boundary  may  have  a  dis¬ 
turbing  effect  its  magnitude  will  be  very  small  inside 
the  electrolyte  AR.  The  conditions  at  the  boundary 
will  not  be  governed  by  Ivohlrauseh’s  equations.  In 
this  respect  the  current  density  and  the  transport 
numbers  of  the  anion  in  the  two  layers  are  important 
factors.  It  is  shown  that  even  in  those  eases  in  which 
it  is  possible  to  determine  the  transport  numbers  by 
the  boundary  method  the  movement  of  the  boundary 
does  not  necessarily  give  the  correct  mobilities  of  both 
ions  unless  the  transport  number  of  the  common  ions 
has  the  same  value  in  both  electrolytes.  In  extending 
these  considerations  to  the  determination  of  cafcaphor- 
eti%  velocities  it  would  appear  that  the  theoretical 
basis  of  such  measurements  must  rest  on  securing  a 
uniform  ionic  environment  during  the  movement 
of  the  colloidal  particles.  F.  G.  Tryhobn. 

Theory  of  the  mobilities  of  the  hydrogen  and 
hydroxyl  ions  in  aqueous  solution.  E.  Huce.ee 
W*  Elektroehem.,  1928,  34,  546 — 562). — It  is  assumed 
that  the  reaction  H30+  +H*0=H20+H3Q+  pro¬ 


ceeds,  without  heat  exchange,  with  a  frequency  which 
increases  as  the  temperature  is  raised.  A  model  is 
adopted  for  the  H30+  ion  which  leads  to  a  deduction 
of  the  proportionality  between  mobility  and  field 
strength  (Ohm’s  law),  and  an  expression  is  deduced 
for  tho  velocity  of  tho  HsO+  ions  in  unit  field.  The 
two  terms  of  the  expression  relate  to  the  motion  of 
the  ions  as  a  whole  and  to  the  transference  of  protons 
according  to  the  above  equation,  respectively.  Expres¬ 
sions  are  also  deduced  for  the  mean  life  of  the  H30* 
ion,  which  is  of  the  order  of  3xHHl  sec.  at  the 
ordinary  temperature.  The  theory  applies  equally 
well  to  hydroxyl  ions,  the  assumed  reaction  being 
0H/+H20=H20  +  0H/.  Suggestions  are  offered  for 
testing  the  theory  experimentally.  In  certain  non- 
aqueous  solutions  the  usual  transport  process  may 
be  accompanied  by  another,  anomalous  transport 
process.  3.  K.  Tweedy. 

Incompatibility  between  theories  of  complete 
dissociation  and  migration  data  for  bivalent 
ions.  J,  W.  McBain  and  P.  J.  Van  Ryssbrberge 
(J.  Amor.  Chem.  Soe.,  1928,  50,  3009—3017).— 
Migration  experiments  with  salts  of  cadmium,  mag¬ 
nesium,  lithium,  potassium,  and  calcium  in  0*05$/* 
solution  in  presence  of  a  large  excess  of  anion  indicate 
that  the  excess  of  anion  combines  with  undissociated 
salt  molecules  to  form  complex  ions.  Salts  contain¬ 
ing  multivalent  ions,  therefore,  cannot  be  completely 
dissociated  in  solution  except  at  extreme  dilution 
(Maelmies  and  Cowperthwaite,  A.,  1927,  1031). 

S.  K.  Tweedy. 

Electrical  conductivities  of  uni-univalent  salts 
in  benzonitrile,  A.  R.  Martin  (J.C.S.,  1928, 
3270 — 3293). — The  conductivity  of  solutions  of  certain 
uni-univalent  inorganic  salts  in  benzonitrile  has  been 
determined  using  a  pure  sine  wave  alternating  current 
of  1000  cycles  per  sec.  Tables  are  given  showing  the 
conductivities  of  potassium,  sodium,  and  lithium 
iodides,  lithium  bromide,  and  silver  nitrate  at  various 
concentrations  and  temperatures.  The  viscosity  of 
benzonitrile  over  the  same  temperature  range  has  also 
been  measured  and  it  is  found  that  A0  is  directly 
proportional  to  the  fluidity  of  the  solvent.  The  results 
aro  discussed  from  the  point  of  view  of  the  Debye- 
Hiickel-Onsager  theory,  postulating  incomplete  dis¬ 
sociation  which  conforms  to  the  mass  action  Jaw,  and 
it  is  shown  that  the  variation  of  conductivity  with 
concentration  can  be  satisfactorily  explained  on  this 
basis.  In  very  dilute  solul  ions  dissociation  is  complete 
and  it  is  only  the  coulomb  forces  between  the  ions 
which  determine  their  mobilities.  J.  L.  Buchan. 

Electrical  conductivity  as  a  criterion  of  type 
of  combination.  G.  VON  Hevesy  (Z.  Eiektrochem., 
1928,  34,  463 — 472). — The  question  is  discussed,  in 
the  light  of  previous  work  by  the  author  (cf.  A.,  1926, 
667;  1927,  815;  1928,  112),  from  the  point  of  view 
of  solid  diffusion  and  conductivity  in  the  molten  state. 

S.  K,  Tweedy. 

Dispersion  of  the  conductivity  of  strong 
electrolytes.  P.  Derye  and  H.  Falkenhaqen  (Z. 
Elekfcroehem.,  1928,  34,  562 — 565). — A  short  account 
of  the  above  phenomenon  together  with  the  authors’ 
theory  is  given  (cf.  A.,  1928,  596,  957). 

S.  X,  Tweedy. 


144 


BRITISH  CHEMICAL  ABSTRACTS. — -A, 


System  aluminium  bromide-potassium  brom¬ 
ide  in  benzene.  W.  A.  Plotnikov  and  S.  Jakub- 
son  (Z.  physikaL  Chem,,  1928,  138,  251 — 259). — 
Solutions  of  aluminium  bromide  in  benzene  possess 
only  very  slight  electrical  conductivity,  but  the  con¬ 
ductivity  of  mixed  solutions  of  aluminium  bromide 
and  potassium  bromide  is  considerable.  If  the  amount 
of  potassium  bromide  in  these  latter  solutions  is  kept 
constant,  and  the  amount  either  of  benzene  or  of 
aluminium  bromide  increased,  the  conductivity  falls, 
whilst  if  the  amount  of  potassium  bromide  is  increased 
and  the  amounts  of  benzene  and  aluminium  bromide 
remain  the  same,  the  conductivity  rises.  Benzene 
solutions  of  aluminium  bromide  contain  principally 
Al2Br8  molecules ;  addition  of  potassium  bromide  to 
such  solutions  causes  a  rise  in  the  f.  p.,  from  which 
it  is  concluded  that  further  polymerisation  accom¬ 
panied  by  complex  formation  occurs.  When  the 
mixed  solution  is  electrolysed,  metallic  aluminium 
separates  at  the  cathode,  the  decomposition  tension 
being  1*9  volts.  R,  Cuthill, 

Electrochemistry  of  solutions  of  phosphorus 
pentaehloride  in  bromine.  W.  A.  Plotnikov  and 
S.  Jakubson  (Z.  physikaL  Chem.,  1928,  138,  235 — 
242). — The  specific  conductance  of  solutions  of 
phosphorus  pentaehloride  in  bromine  first  increases 
with  increase  in  the  chloride  concentration,  then 
passes  through  a  maximum,  and  falls  until  the  point  of 
saturation  of  the  solution  is  reached.  A  maximum  is 
present  also  on  the  concentration-molecular  con¬ 
ductivity  curve,  but  is  preceded  by  a  minimum.  This 
anomalous  behaviour  may  be  explained  by  supposing 
that  with  increasing  dilution  ionisable  complexes 
of  the  type  »PCl5,mBr2f  which  are  present  in  con¬ 
centrated  solutions,  break  down  into  the  non-ionised 
components,  and  finally  with  further  dilution  the 
chloride  ionises.  When  the  solution  is  electrolysed 
chlorine  is  liberated  at  the  anode  approximately  in 
accordance  with  Faraday’s  laws,  and  the  current 
passing  is  directly  proportional  to  the  voltage  applied, 

R.  CUTHILL. 

Electrode  potential  of  nickel.  Ill,  Mechan¬ 
ism  of  the  re-activation  of  the  passive  state  of 
nickel.  K.  Murata  (Bull.  Soc.  Chem.  Japan,  1928, 
3,  267—276;  cf.  A.,  1928,  846).— In  a  discussion  of 
previous  experimental  results  the  reactivating  action 
of  hydrogen  on  a  nickel  electrode  which  has  been 
affected  by  oxygen  is  attributed  to  the  catalysing 
action  of  the  nickel  on  the  union  of  hydrogen  and 
oxygen.  In  this  process  the  superficially  oxidised 
nickel  is  reduced.  Thermodynamically  it  is  deduced 
that  the  equilibrium  conditions  in  the  nickel  half-cells 
are  expressed  by  x%i- whence 
it  is  calculated  that  when  the  activity  product  (aKr.  x 
floir)  is  equal  to  the  solubility  product  of  the  nickel- 
ous  hydroxide  the  corresponding  partial  pressure  of 
hydrogen  is  0*22  atm.  This  is  the  critical  pressure 
above  which  equilibrium  can  alone  be  established  and 
below  which  nickel  will  tend  to  go  into  solution 
with  the  precipitation  of  nickelous  hydroxide  until 
Put  rises  to  the  critical  value.  The  changes  with  time 
of  the  B.M.F.  of  cells  prepared  in  an  atmosphere  of 
hydrogen  or  nitrogen  are  explained  by  the  above 
behaviour. 


The  abnormally  low  potentials  obtained  by  some 
previous  workers  are  attributed  to  the  reduction  by 
hydrogen  of  superficially  oxidised  nickel  with  the 
production  of  a  layer  of  extremely  finely-divided  nickel. 
Calculations  have  been  made  of  the  free  energy  changes 
occurring  at  nickel  electrodes  with  the  following 
results  :  Ni(s)-f  02+ H2=Ni(OH)2(s),  AjP2i)8= 

—  112228  g.-cal. ;  Ni  +20H^H2+Ni(s)+2H20, 
AF298=— 26695  g.-cal.  ;  NiQ(s)+H2— Ni(s)+H201, 
AF*98=-6752  g.-cal. ;  Ni(OH)o(s)+H2=Ni(s)  + 
2H*0(1),AF29S=  — 892g.-caL  ;Ni‘*+20H'=Ni(0H)2(s), 
A  -25800  g.-cal. ;  Ni~ +20H'=Ni0(s)+ 

H20(1),  AF298=  -19940  g.-cal;  NiO(s)+H20(l)== 
Ni(OH)*(s),  AFn08=— 5860  g.-cal. 

F,  G,  Tryhorn. 

P.D.  at  the  surface  of  separation  between 
metal  and  air,  (Frl.)  M.  Andauer  (Z.  physikaL 
Chem.,  1928,  138,  357— 368).— By  the  method 
previously  employed  (A.,  1927,  316)  a  large  number  of 
metals  have  been  examined.  Contrary  to  the  earlier 
observations,  the  metal-air  P.D.  is  not  the  same  for 
all  metals  and  cannot  therefore  be  neglected.  It  also 
varies  with  the  amount  of  ionisation  of  the  air. 
Attempts  have  been  made  to  determine  the  absolute 
P.D.  by  heating  the  metal  above  180°  to  remove  any 
film  of  water  at  the  surface.  For  the  same  piece  of 
metal  the  value  obtained  is  reproducible,  but  it  varies 
with  different  samples  of  the  same  metal  and  with  the 
treatment.  Attempts  to  determine  the  absolute 
potential  of  the  decinormal  calomel  electrode  gave  the 
value  —0*26  volt,  which  differs  by  0*83  volt  from  the 
value  previously  found  (he.  cit.).  M.  S.  Burr. 

Effect  of  gases  on  the  electrical  double  layer 
of  aqueous  solutions,  A.  Buhl  (Ann,  Physik, 
1928,  [iv],  87,  877 — 908). — A  new  method  for  investig¬ 
ating  the  double  layer  is  described  which  makes  use 
of  the  measurement  of  the  P.D.  of  the  layer.  It  is 
thus  possible  to  find  the  effect  of  gases  onjhe  layer  by 
a  static  method,  the  surface  being  undisturbed.  It  is 
first  shown  that  when  gaseous  nitrogen,  hydrogen,  or 
oxygen  is  dissolved  in  pure  water  or  in  dilute  solutions 
of  alkali  chlorides  there  is  no  change  in  the  con¬ 
ductivity.  The  gases  form  no  ions,  and  they  do  not 
affect  the  degree  of  dissociation  of  the  water  or  salt 
solutions.  Hence  the  diffusion  potential  at  the  bound¬ 
ary  between  a  solution  containing,  and  one  not 
containing,  dissolved  gas  is  zero.  This  fact  renders 
the  method  possible.  The  apparatus  used  is  described . 
It  was  found  that  the  gas  in.  the  space  above  the  liquid 
had  no  effect  on  the  P.D .  of  the  double  layer  at  the 
surface  of  aqueous  solutions.  The  P.D.  of  the  double 
layer  is,  however,  increased  by  dissolved  gases,  the 
increase  being  dependent  on  the  concentration  of  the 
electrolyte.  The  P.D.  varies  with  the  time  of  absorp¬ 
tion,  finally  reaching  a  steady  value.  An  attempt  is 
made  to  use  these  facts  to  explain  the  nature  of  the 
double  layer.  Gas  absorbed  from  the  space  above  the 
solution  forms  at  first  only  an  electrically  neutral 
u  capillary  layer.”  Gas  dissolved  in  the  liquid  is 
positively  adsorbed  on  the  surface.  A.  J.  Mee. 

MetaUie-non-metallic  electrode  pairs,  B. 
Kamienskx  (Z.  physikaL  Chem.,  1928,  138,  345 — 
348). — Carborundum  forms  an  ideal  inert  electrode 
the  potential  of  which  is  almost  independent  of  the 
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concentration  of  electrolytes  in  the  solution  in  which 
it  is  placed.  Such  an  electrode,  combined  with  a 
metallic  electrode,  should  form  a  suitable  electrode 
pair  for  electrometric  titration.  The  method  of  con¬ 
struction  of  a  suitable  form  of  carborundum  electrode 
is  described.  M.  S.  Burr. 

Electrocapillary  curve  of  mercury,  A.  Frum- 
kin  and  A.  Obrutscheva  (X.  physikal.  Cliem.,  1928, 
138,  246 — 250). — The  method  used  by  Bennewitz  and 
Delijannis  to  determine  the  electrocapillary  curve  of 
mercury  (A.,  1927,  316}  is  defective,  for  there  is  prob¬ 
ably  no  simple  relation  between  the  potential  of 
dropping  mercury  and  that  of  stationary  mercury 
under  the  conditions  of  their  experiments.  If  the  two 
are  placed  in  conducting  communication  and  their 
common  potential  is  measured  with  an  electrometer, 
the  maximum  on  the  electrocapillary  curve  observed 
by  Bennewitz  and  Delijannis  is  absent. 

It.  CUTHILL. 

Explanation  of  the  41  electro-capillary  ”  Bee- 
querel  phenomenon.  H.  Freundlich  and  K. 
Sollner  (X.  physikal.  Chem.,  1928, 138,  349—356). — 
If  a  solution  of  a  metallic  salt  is  separated  by  a  porous 
wall  from  a  solution  which  gives  an  insoluble  precipit¬ 
ate  with  the  metal  ion,  it  is  found  that  separation  of 
metal  takes  place  if  (a)  the  precipitate  behaves  partly 
or  wholly  as  a  metallic  conductor,  or  (b)  the  E.M.F. 
of  the  concentration  chain  between  the  higher  con¬ 
centration  of  the  metal  ions  in  the  metal  salt  solution, 
and  the  very  low  concentration  in  the  other  solution, 
is  greater  than  the  decomposition  potential  leading  to 
the  separation  of  the  metal.  If,  in  place  of  the  sodium 
sulphide  solution  combined  with  a  metal  salt  solution 
which  was  studied  by  Beequerel,  a  sodium  selenide 
solution  is  employed,  separation  of  metal  takes  place 
very  readily  because  the  copper  selenide  is  a  metallic 
conductor.  The  porous  wall  is  not  necessary,  except 
as  a  support  to  the  precipitate.  The  necessity  for  the 
presence  of  an  anodic  depolariser  in  the  case  of  pairs 
such  as  silver  nitrate-potassium  hydroxide,  and 
copper  sulphate-potassium  hydroxide,  studied  by 
Beequerel,  is  to  be  explained  by  a  reduction  of  the 
decomposition  potential  until  requirement  ( b )  is 
fulfilled.  No  copper  separates  from  the  pair  copper 
sulphate-potassium  ferrocyanide  because  there  is  no 
metallic  conduction.  M.  S.  Burr. 

Preparation  of  photo-electric  cells  of  thallium. 
Q*  Major  ana  and  G.  Todesco  (Atti  R.  Accad.  Lincei, 
1928,  [vi],  8,  9 — 14). — -Photo-electric  cells  have  been 
constructed  with  thallium  sulphides  prepared  by 
heating  mixtures  of  thallium  and  sulphur  under 
varying  conditions  and  in  different  atmospheres. 
Various  media  for  the  support  of  the  sulphide  were 
investigated,  the  best  being,  respectively,  Wood's 
metal,  and  an  amalgam  of  equal  parts  of  cadmium, 
zme,  tin,  and  mercury,  which  hardens  after  some 
hours.  Details  are  given  of  the  preparation  and 
performance  of  photo-electric  cells  made  from  these 
materials.  F.  G.  Tryhorn, 

Properties  of  Fournier's  photo-electric  cells. 

(J.  Pliys.  Radium,  1928,  [vi],  9,  310— 
#  — These  cells  make  use  of  a  fine  crystalline  deposit 
of  metallic  sulphides,  the  resistance  of  which  falls 
immediately  it  is  illuminated.  The  cells  differ  in 


properties  from  selenium  cells.  They  can  be  used 
with  light  fluctuating  at  high  frequencies  (above 
audible  frequency).  The  properties  of  these  cells  are 
complex,  and  a  number  of  experiments  are  described 
to  investigate  their  mechanism,  A  theory  giving  a 
simple  explanation  of  dissymmetric  photoconductivity 
is  propounded  and  discussed.  Some  applications  of 
the  cells  are  given.  A.  J,  Mee. 

Electrochemical  polarisation  of  platinum. 
E.  I.  Spitalski  and  V.  V.  Pitscheta  (J.  Russ.  Pliys. 
Chem.  Soe.,  1928,  60,  1351 — 1381). — Rotation  has  no 
influence  on  the  velocity  of  depolarisation  of  platinum 
anodes.  The  depolarisation  potential  P1  obtaining 
while  the  current  is  passing  is  distinguished  from  that 
found  after  the  current  has  ceased  (P2)  l  the  latter 
potential  is  inversely  proportional  to  the  density  of 
current  previously  used.  The  value  of  Px  varies  with 
the  area  of  the  anode.  The  processes  taking  place 
in  the  anode  are  characterised  by  P2  rather  than  by 
Pj.  The  addition  of  chemical  depolarisers,  such  as 
salts  of  iron,  makes  little  difference  to  the  value  of  Pt 
at  currents  stronger  than  0*033  amp./sq.  cm. ;  at  0*005 
amp./sq.  cm.  Px  is,  however,  considerably  smaller 
than  in  the  absence  of  iron.  The  previous  history  of 
the  anodes  affects  the  magnitudes  of  Pt  and  P2 
obtained.  The  above  phenomena  are  explained  on 
the  basis  of  dissolution  in  platinum  of  atomic  and 
molecular  oxygen.  R.  Truszkowski. 

Corrosion  and  residual  current.  I-  Signific¬ 
ance  of  the  residual  current  in  the  dissolution 
of  metals.  II.  Significance  of  the  residual 
current  in  the  deposition  of  metals.  F.  Todt 
(Z.  Elektrochem.,  1928,  34,  586—591,  591—595).— 
I.  The  current  densities  for  pairs  of  metals  in  0*1  W- 
hydrochloric  acid  or  in  standard  acetate  solution 
(p«  4*62)  have  been  measured  (cf.  Centnerszwer  and 
Straumanis,  A.,  1926,  131).  In  general  the  current 
strength  is  proportional  to  the  area  of  the  nobler  metal 
and  approximately  independent  of  that  of  the  other 
metal.  It  is  independent  of  the  overvoltage  and, 
unless  the  internal  resistance  of  the  cell  is  sufficiently 
large,  is  increased  by  agitation  of  the  electrolyte. 
The  diminished  current  density  observed  when  the 
electrolyte  is  heated  and  then  covered  with  a  layer  of 
paraffin  regains  its  original  value  when  the  oil  layer  is 
broken.  The  current  density  observed  when  air  is 
bubbled  through  the  solution  is  increased  if  the  air 
is  replaced  by  oxygen,  and  decreased  if  it  is  replaced  by 
hydrogen.  Addition  of  hydrogen  peroxide  also  pro¬ 
duces  a  large  increase  in  current  strength.  The 
electrochemical  process  involves  excess  dissolution  at 
the  surface  of  the  less  noble  metal ;  the  process  is 
maintained  at  the  other  electrode  by  the  oxygen  which 
diffuses  to  the  surface  of  the  latter.  The  results 
indicate  that  the  process  of  corrosion  involves  a 
residual  current  of  an  intensity  which  depends  on  the 
quantity  of  oxygen  which  diffuses  to  the  metal  surface. 
The  results  of  several  previous  investigations  (e.g.} 
those  of  Liebreich,  A.,  1928,  483)  are  explained  on 
the  basis  of  this  theory. 

II.  The  limited  time  during  which  a  platinum 
electrode  immersed  in  W-cadmium  sulphate  (with  or 
without  acid)  assumes  the  cadmium  potential  is  inves¬ 
tigated.  The  higher  the  current  density  the  smaller  is 
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fche  amount  of  cadmium  necessary  to  produce  the 
cadmium  potential  for  a  given  duration  (ef.  Oberbeck, 
Ann.  Physik,  1887,  31,"  337).  The  phenomenon  is 
adequately  explained  by  means  of  the  above  residual 
current  theory.  The  P.D.  between  platinum  and  a 
latimmi  sheet  to  which  a  small  piece  of  cadmium  has 
een  fused  is  measured  for  three  different  electrolytes 
by  means  of  an  improved  valve  method  in  which  the 
variations  of  the  valves  are  automatically  compensated, 
and  the  range  of  measurement  is  widened  without 
increasing  the  grid  potential.  S.  K.  Tweedy. 

Passivity  of  metals.  W.  J.  Muller  (Z.  Elekfcro- 
cheuL,  1928,  34,  858) —A  correction  (of.  A.,  1928, 
1319).  L.  S.  Theobald. 

Passivity  [of  chromium].  (Frl.)  A,  M.  Hase- 
brink  (Z.  Blektrochem,,  1928,  34,  819—829;  cf. 
Schmidt,  A.,  1923,  ii,  732}.— Chromium  which  has  been 
previously  rendered  passive  by  treatment  with  nitric 
acid  becomes  active  when  heated  in  dry  nitrogen  at 
500°  for  30  min.,  and  retains  this  activity  for  a  definite 
time  when  preserved  in  the  gas,  but  eventually 
becomes  passive  again.  Chromium  which  has  been 
treated  with  hydrochloric  acid  and  allowed  to  become 
passive  by  exposure  to  air  is  also  activated  by  treat¬ 
ment  with  nitrogen  at  500°,  but  remains  passive  for  an 
indefinite  time  in  this  gas  at  the  ordinary  temperature. 
Similar  behaviour  is  shown  by  chromium  which  has 
been  heated  and  kept  in  hydrogen,  the  formation  of 
an  oxygen  layer  in  the  last  case  being  impossible. 
Nitrogen,  hydrogen,  and  carbon  dioxide  in  the  mole¬ 
cular  state  do  not  activate  chromium  which  has  been 
passivated,  and  long  contact  with  these  gases  in  the 
cold  does  not  passivate  chromium  which  has  been 
activated  by  scratching  with  a  diamond.  The  passive 
state  is  brought  about  only  by  oxygen,  and  the  readi¬ 
ness  with  which  different  specimens  of  chromium  are 
activated  or  passivated  depends  on  the  nature  and 
content  of  the  occluded  gases.  These  are  not  the 
cause  of  passivity  or  activity,  but  only  modify  the 
rate  at  which  the  oxygen  layer,  the  true  passivating 
agency,  is  formed.  Iodine  can  also  activate  chrom¬ 
ium,  but,  contrary  to  Hittorf,  it  can  never  render  this 
metal  passive. 

Rubbing  of  the  chromium  with  emery  in  an  indif¬ 
ferent  atmosphere  is  accompanied  by  a  fall  and  then  a 
rise  in  potential  of  the  metal.  Finally,  after  frequent 
rubbing  a  lower  end-value  is  reached  and  this  is 
independent  of  the  nature  of  the  atmosphere  in  which 
the  rubbing  takes  place.  Introduction  of  oxygen  into 
the  electrolyte  raises  the  potential,  which  falls  on. 
rubbing  the  surface,  and  then  quickly  reaches  its 
higher  value.  Prolonged  and  frequent  rubbing  is 
required  to  reduce  the  potential  to  its  original  value. 
Electrolytic  hydrogen  and  oxygen  change  the  potential 
markedly.  The  low  potential  arises  from  the  liydrogen- 
free  layer  of  the  metal  exposed  by  rubbing,  and  the 
large  increase  in  potential  produced  by  the  passage 
of  oxygen  over  the  chromium  supports  the  oxygen - 
layer  theory  of  passivity. 

Sheets  of  iron  behave  differently,  according  to  their 
composition  and  treatment,  in  the  electrolysis  of 
potassium  nitrate  solutions ;  some  are  active  and 
some  are  passive  at  low  current  densities.  Generation 
of  hydrogen  or  oxygen  at  one  side  of  the  sheet  is  accom ¬ 


panied  by  an  apparent  increase  in  electrolysis,  but  it 
is  shown  that  this  is  a  mechanical  effect  of  the  evolved 
gas  which  removes  splinters  of  iron  from  the  surface. 

The  results  disprove  the  surface  tension  theory  of 
Hittorf  and  Schmidt  (loc.  ciL)  and  the  hydrogen  theorv 
of  passivity,  but  support  the  oxygen-layer  theory.  ' 

L.  S.  Theobald. 

Theory  of  passivity.  Ill,  Current  density- 
time  curves  in  cases  of  coating  passivity.  W.  J. 
Muller  and  K.  Konopicky  (Monatsh.,  1928,  50, 
385— 391).— Further  investigation  of  the  current 
density-time  curves  (A.,  1928,  1319)  shows  that  the 
coating  of  such  an  electrode  proceeds  only  to  about 
99%  according  to  the  law  of  surface  deposition  (ibid., 
247).  From  this  point  further  growth  of  the  layer  is 
in  thickness  and  not  in  area.  The  values  of  A  in  the 
formula  t=G+A[— If (i0—i)+2'Zfi0  .log  (i0— i)/i]  do 
not  remain  constant  but  show  a  steady  increase, 
indicating  that  with  considerable  deposition  another 
form  of  coating  process  is  obtained.  For  the  relation 
between  current  density  and  time  in  cases  of  growth 
of  thickness  the  authors  derive  the  formula  t  —  t0== 
jB(l/i3 — l/i02),  where  u)  (all  the 

terms  of  which  with  the  exception  of  are  measur¬ 
able  electrochemical  data).  The  validity  of  this  was 
demonstrated  for  copper  (ibid.,  247),  and  for  lead  in 
sulphuric  acid  at  an  E.M.F,  below  that  necessary  for 
the  formation  of  lead  peroxide,  and  in  part  also  for 
aluminium.  The  values  of  the  active  free  surface 
(Ff)  for  copper  and  lead  are  found  to  be  OSx  10'3 
cm.2  and  093  xKk3  cm.2,  respectively,  agreeing  within 
the  limits  of  experimental  error  with  those  deduced 
theoretically.  H.  Burton. 

Calculation  of  velocity  coefficients.  II. 
A.  L.  T.  Moesveld  and  W.  A.  T.  be  Meester  (Z. 
physikal.  Chem.,  1928,  138,  226 — 234). — The  objec¬ 
tions  raised  by  Wagner  (A.,  1925,  ii,  406)  and  Schmid 
(A.,  1926,  480)  to  the  method  of  determining  velocity 
coefficients  described  previously  (A.,  1923,  ii,  141)  are 
without  foundation.  The  modified  method  proposed 
by  Schmid  is  of  inferior  accuracy.  R.  Cutiull. 

Ignition  of  gas  by  spark  and  its  dependence 
on  the  nature  of  the  spark.  T.  Tkbada  and  K. 
Ytjmoto  (Froc.  Imp.  Acad.  Tokyo,  1928,  4,  467 — 
470). — A  gaseous  mixture  containing  16%  of  carbon 
monoxide  and  84%  of  air  is  more  easily  ignited  by 
means  of  an  inductive  spark  than  by  a  capacity  spark 
of  the  same  energy.  W.  E.  Downey. 

Thermal  decomposition  of  ozone  at  low 
pressures.  E.  H.  Riesenfelb  and  H.  J.  Schu¬ 
macher  (Z.  physikal.  Ckem.,  1928, 138,  268—285).— 
The  thermal  decomposition  of  ozone  mixed  with  oxygen 
has  been  studied  at  85°  and  95°  for  partial  pressures 
of  ozone  varying  from  about  60  to  6  mm.  At  these 
pressures,  the  unimoleeular  reaction  predominates, 
the  bimoleeular  reaction  which  occurs  simultaneously 
at  higher  pressures  (A.,  1928, 24)  being  of  little  account, 
and  the  velocity  coefficients  of  both  reactions  are  not 
appreciably  influenced  by  variations  in  the  partial 
pressure  of  oxygen  or  by  the  presence  of  argon. 
Nitrogen,  however,  and  still  more  carbon  dioxide 
accelerate  the  bimoleeular  reaction.  Alteration  in  the 
ratio  of  the  surface  to  the  volume  of  the  reaction 
vessel  affects  the  reaction  velocity  much  less  than  it 
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would  if  the  unimoiecular  reaction  were  purely  a  wall 
reaction,  so  that  it  seems  that  the  main  reaction  is 
homogeneous,  although  under  ordinary  conditions 
there  appears  to  bo  some  slight  wall  effect  in  addition. 
From  the  facts  that  in  the  experiments  of  Perman  and 
Greaves  (A.,  1908,  ii,  480)  and  of  Griffith  and  MeKeown 
(A,,  1925,  ii,  1 168)  variation  of  the  surface  of  the  vessel 
affected  the  velocity  considerably,  and  also  that  the 
observed  velocities  were  exceptionally  high,  it  appears 
probable  that  these  authors*  results  were  vitiated  by 
the  presence  of  catalysts  in  the  gas  or  in  the  apparatus. 
The  results  of  the  present  experiments  for  the  unimoie¬ 
cular  reaction  may  be  considered  to  supersede  those  of 
Riesenfeld  and  Bohnholtzer  (A,,  1928,  24)  on  account 
of  their  greater  accuracy,  R.  Cuthill. 

Explosion  temperature  of  gas  mixtures  at  vari¬ 
ous  pressures.  A,  B.  Sagttlin  [with  G.  Riabinin, 
Proseurntn,  and  A.  Kowalski]  (Z.  physikaL  Chem., 
1928,  B,  1,  275— 291).— The  relationship  between 
temperature  and  minimum  pressure  pm  at  which  explo¬ 
sion  occurs  has  been,  determined  for  a  number  of 
gaseous  mixtures,  and  in  all  cases  the  relationships 
(ptn/T)—A/T+B  is  valid,  where  A  is  a  character¬ 
istic  of  the  reaction  and  independent  of  the  conditions 
thereof,  and  B  a  constant  which  usually  has  a  minimum 
value  when  about  66%  of  one  compound  is  present, 
increasing  as  the  diameter  of  the  vessel  decreases. 
The  following  values  of  A  have  been  determined  : 
H2+C^  2500,  H2+Br2,  4000,  CS2+02,  4000,  CH*+ 
02, 7000,  C2H*+02, 4200,  C3H8+02>  3800,  C5H12+02, 
2200 ;  for  the  last  three  reactions  A  changes  abruptly 
at  680°  to  a  uniform  value  of  7000,  i.e.,  that  for  methane 
and  oxygen.  The  significance  of  the  results  is 
discussed.  H.  F.  Gillbe. 

Gaseous  explosive  reaction  at  constant  pres¬ 
sure.  Effect  of  inert  gases.  F.  W.  Stevens  (J. 
Amer.  Chem.  Soc.,  1928,  50,  3244 — 3258} —A  more 
detailed  account  of  an  investigation  of  the  kinetic 
effect  of  indifferent  gases  (nitrogen,  helium,  argon, 
carbon  dioxide)  on  the  reaction  200+ 02~ 2C02  (cf. 
A,,  1928,  1331).  The  velocity  of  propagation  of  the 
reaction  zone  is  given  roughly  by  k'pcoip PlV 
where  a  is  the  fraction  of  oxygen  in  the  initial  com¬ 
ponents  of  partial  pressure  p  — pc0,  p  being  the  total 
pressure,  p  is  a  constant  for  a  given  indifferent  gas, 
and  pg  is  the  initial  partial  pressure  of  that  gas. 

S.  K.  Tweedy. 

Striations  in  explosive  flames.  G.  B.  Maxwell 
and  R,  V.  Wheeler  (Nature,  1928,  122,  995).- — The 
frequency  of  striations  in  a  photograph  of  the  flame 
°f  a  3*35%  pentane-air  mixture  at  4  atm.  initial 
pressure  ignited  at  one  end  of  a  horizontal  cylinder 
was  1200  per  see.,  the  value  being  independent  of  the 
composition  and  initial  pressure  of  the  explosive 
mixture,  but  varying  inversely  as  the  length  of  the 
vessel.  Egerton  and  Gates’  view”  that  the  striations 
are  due  to  a  stationary  wave  compounded  of  sound¬ 
waves  reflected  from  the  opposite  end-plates  of  the 
cylinder  is  supported.  The  striated  appearance  of 
the  flame  during  an  explosion  always  preceded  a 
*  knock”  A.  A.  Eldbibge. 

Highly  attenuated  flames.  III.  M.  P6lanyi 
“d  G.  Sohay  (Z.  physikaL  Chem,,  1928,  B5 1,  384).— 
A  correction  (cf .  A,  1928, 1 339),  The  nitrogen  pressure 


at  which  the  sodium  fluorescence  is  reduced  to  half  is 
given  as  20  mm.  instead  of  1*5  mm.  This  does  not 
affect  the  conclusions.  An  error  in  calculation  is  also 
noted.  M.  S.  B TOR. 

Explosions  in  closed  cylinders.  I,  Methane- 
air  explosions  in  a  long  cylinder,  II.  Effect 
of  length  of  the  cylinders,  W.  A.  Kirkby  and 
R.  V.  Wheeler  (J.C.S.,  1928,  3203—3214;  cf.  Wood¬ 
bury  and  others,  J,  Soc,  Automotive  Eng.,  1921,  8, 
209 ;  Morgan,  A.,  1927,  630). * — Methane-air  mixtures 
were  exploded  in  a  cylinder  200  cm.  long  and  10  cm. 
in  diameter  and  records  obtained  of  the  movement  of 
flame  and  the  development  of  pressure.  A  close 
correlation  wras  found  between  pressure  development 
and  flame  movement,  increase  of  pressure  being  always 
accompanied  by  increase  in  the  velocity  of  propagation 
of  the  flame  and  vice  versa .  When  the  position  of  the 
point  of  ignition  wras  varied,  the  maximum  pressure 
was  recorded  with  ignition  at  the  middle  point  of  the 
cylinder.  No  higher  pressure  was  obtained  with  dual 
ignition,  although  a  sustained  period  of  maximum 
pressure  occurred  with  the  two  ignition  points  a 
considerable  distance  apart. 

When  methane-air  mixtures  containing  8—11%  of 
methane  were  ignited  at  one  end  of  the  cylinder  the 
flames  became  strongly  vibratory  towards  the  end  of 
their  travel.  Experiments  on  the  ignition  of  9*5% 
methane-air  mixtures  in  a  cylinder  the  length  of  which 
could  be  varied  showed  that  the  explosion  ceased  to 
become  vibratory  when  the  length  was  less  than 
140  cm.  F.  J.  Wilkins. 

Explosions  in  closed  cylinders.  III.  Move¬ 
ment  of  flame.  O,  C.  be  0.  Ellis  and  R.  V. 
Wheeler  (J.C.S.,  1928,  3215 — 3218 ;  cf.  preceding 
abstract).— In  order  to  study  further  the  manner  of 
movement  of  flame  in  methane-air  mixtures,  “  snap¬ 
shot  ”  photographs  of  the  similar  flames  obtained  by 
the  ignition  of  carbon  monoxide-oxygen  mixtures 
wrere  taken.  The  results  permit  of  an  explanation  of 
the  close  correlation  found  in  the  earlier  wwk  between 
pressure  development  and  flame  movement. 

F.  J.  Wilkins, 

Effect  of  anti-knock  materials  on  the  speed 
of  initial  uniform  movement  of  the  flame  in 
hydrocarbon-air  mixtures.  Y.  Nagai  (Proe.  Imp. 
Acad.  Tokyo,  1928,  4,  525— 528).— The  speed  of #  the 
initial  uniform  movement  of  the  flame  was  determined 
photographically,  using  tubes  26  cm.  in  diameter  and 
108  cm.  long,  the  hydrocarbon  being  obtained  from 
redistilled  petrol  and  its  proportion  in  the  mixture 
varying  between  1*0  and  4*0  mol.-%.  Biethyl 
selenide,  lead  tetramethyl,  and  tin  tetramethyl  were 
used  as  anti-knock  materials,  in  proportions  varying 
from  0*2  to  1*5  mol.-%. 

In  each  case  the  speed  of  the  initial  uniform  move¬ 
ment  decreased  to  a  minimum  value  and  then  remained 
constant  as  the  concentration  of  anti-knock  material 
increased.  The  addition  of  the  anti-knock  material 
is  believed  to  raise  the  calculated  minimum  temper¬ 
ature  at  which  the  flame  can  be  propagated  until  that 
of  the  anti-knock  material  is  reached,  when  the  latter 
itself  burns  and  can  therefore  raise  the  flame  propag¬ 
ation  temperature  of  the  hydrocarbon  no  further. 

S.  J.  Gregg. 


I4S 


BRITISH  CHEMICAL  ABSTRACTS. — A* 


Decomposition  of  persulphates  in  aqueous 
solution,  A.  Kailan  and  E,  Leisek  (Monatsh,, 
1928,  50,  403 — 428;  cf.  Kalian  and  Olbrich,  A.,  1927, 
213).— The  velocity  of  decomposition  of  sodium 
persulphate,  alone  and  with  the  addition  of  sodium 
hydrogen  sulphate,  sodium  sulphate,  nitrate,  or 
hydroxide,  phosphoric  acid,  disodium  hydrogen  and 
trisodium  phosphates,  or  potassium  hydroxide,  and 
of  potassium  persulphate,  alone  and  with  the  addition 
of  potassium  nitrate,  potassium  and  sodium  hydr¬ 
oxides,  has  been  studied  at  99-4°  by  the  method 
previously  described  (/oc.  c?L},  For  numerical  data 
the  original  must  be  consulted,  but  the  results  show 
that  in  the  autodecomposition  of  sodium  persulphate 
the  value  of  the  unimolecular  coefficient  decreases  with 
increasing  original  concentration ;  the  values  found  are 
2—8%  higher  than  those  for  potassium  persulphate 
(cf.  loo .  cik),  Addition  of  neutral  sulphate  causes  a 
larger  decrease  in  the  coefficient  than  admixture  of 
hydrogen  sulphate  (cf*  Green  and  Masson,  J.C.S., 
1910,  97,  2083).  Comparison  of  the  rates  of  decom¬ 
position  of  sodium  and  potassium  persulphates  with 
added  sodium  or  potassium  sulphate  indicates  that 
sodium  ions  retard  the  decomposition  of  the  per¬ 
sulphate  ions  to  a  smaller  extent  than  potassium  ions. 
This  is  verified  by  the  fact  that  increasing  concen¬ 
tration  of  added  sodium  hydroxide  to  sodium  per¬ 
sulphate  causes  an  increase  in  the  velocity  of  decom¬ 
position  (cf*  Levi  and  Migliorini,  A,,  1907,  Ii,  81)  to  a 
greater  extent  than  potassium  hydroxide.  Nitrate 
and  phosphates  accelerate  decomposition.  In  the 
series  of  sodium  persulphate  decompositions  the  agree¬ 
ment  between  the  observed  unimolecular  coefficients 
and  those  calculated  from  an  intrapolation  formula 
expressed  as  a  function  of  the  concentrations  of 
sodium,  nitrate,  hydroxide,  and  phosphate  (HPOd") 
ions,  and  the  difference  between  the  hydrogen-  and 
sulphate-ion  concentrations,  is  fairly  good. 

The  decomposition  of  approximately  0TAf-potass» 
imn  persulphate  solution  in  0-6—  14tf -sulphuric  acid 
at  25°  was  also  examined,  using  the  method  described 
by  Palme  (A.,  1920,  ii,  685).  The  qualitative  detec¬ 
tion  of  Caro's  acid  is  possible  with  0*35Ar-aeid.  In 
2*7  or  14AT-sulphurie  acid  the  amount  of  hydrogen 
peroxide  present  is  1—2  or  6 — 12%  of  the  then 
existing  Caro's  acid*  The  unimolecular  velocity 
coefficient  for  the  decomposition  of  persulphuric 
acid,  with  or  without  formation  of  Caro's  acid,  is 
shown  to  be  a  function  of  the  sulphuric  acid  concen¬ 
tration,  H,  Burton. 

Influence  of  concentrated  electrolytes  on  the 
course  of  chemical  processes.  Potassium  per¬ 
manganate.  M.  Bobtelski  and  D*  Kabbah  (Z, 
anorg.  Cheni,,  1928,  177,  323 — 336), — The  velocity 
of  decolorisation  of  a  solution  of  potassium  perman¬ 
ganate  containing  sulphuric  acid  and  oxalic  acid  in 
presence  of  various  chlorides,  nitrates,  and  sulphates 
has  been  determined.  Chlorides,  especially  of  the 
alkali  metals,  have  a  much  greater  catalytic  influence 
than  have  nitrates  or  sulphates.  For  the  sulphates, 
the  effect  decreases  in  the  order  lithium,  magnesium, 
ammonium,  sodium,  potassium,  the  last  three  func¬ 
tioning  antieatalytieally.  Ammonium  nitrate  is  a 
powerful  catalyst,  sodium  nitrate  has  zero  influence, 


and  potassium  nitrate  retards  the  reaction.  The 
chlorides  are  moderately  sensitive  to  temperature,  the 
sensitiveness  increasing  in  the  order  ammonium, 
potassium,  magnesium,  aluminium,  whereas  the 
influence  of  the  nitrates  varies  but  little  with  tem¬ 
perature,  and  that  of  the  sulphates  to  a  slightly 
greater  degree  than  is  the  case  with  the  nitrates.  The 
temperature  effect  is  maximal  over  the  range  5 — 25°. 
The  salts  exhibiting  the  greatest  temperature  effect 
also  show  the  greatest  variation  in  their  influence 
with  concentration;  ammonium  nitrate  is  in  this 
respect  exceptional.  The  concentration  effect 
decreases  in  the  order  aluminium  chloride,  cadmium 
sulphate,  magnesium  chloride,  zinc  chloride,  zinc 
sulphate,  potassium  chloride,  ammonium  chloride, 
ammonium  nitrate,  sodium  chloride,  ammonium 
phosphate ;  lithium  sulphate,  magnesium  sulphate, 
potassium  sulphate,  ammonium  sulphate,  sodium 
sulphate,  potassium  nitrate,  sodium  nitrate ;  and,  in 
hydrochloric  acid,  calcium  chloride,  strontium  chloride, 
barium  chloride;  the  alkaline-earth  chlorides  come 
between  magnesium  chloride  and  potassium  chloride 
in  the  first  series.  H.  F.  Gillbe, 

Molecular  formula  and  constitution  of  hypo- 
phosphoric  acid.  A.  [Rosenheim  and  H.  Zilg  (Z. 
physikaL  Chem.,  1928, 139,  1 2—20 ) * — Measurements 
of  the  velocity  of  decomposition  of  sodium  hydrogen 
ii3fpophosphate  by  0*5i¥-  and  JV-sulphuric  acid  at 
60°,  and  by  0*5N~  and  0*2527-sulphurie  acid  at  100° 
show  the  reaction  to  be  unimolecular  and  dependent 
on  the  concentration  of  hydrogen  ions.  The  decom¬ 
position  of  hypophosphoric  acid  should  therefore  be 
represented  by  the  equation  H4P206+H20=^ 
H3P03+H3P04,  and  not  by  the  equation  2H^POs+ 
H20  ^H3P03+H3P04.  The  formula,  H4P2G6,  thus 
obtained  for  the  acid  disagrees  with  that  from  the 
alkyl  liypophosphates,  lyPOg  (Rosenheim,  A.,  1910, 
ii,  708),  The  structural  formula  of  hypophosphoric 
acid  is  discussed  and  a  co-ordination  formula  [03P  *  .  . 
PG3]H4  assigned  to  it.  In  a  comparison  of  the  pyro¬ 
phosphates  and  the  liypophosphates  the  new  com- 
powuls,  Na4P«>06,l*5Ho0)  Nao(NH4)2P206?7H2G, 

NH4[OP2OJ,oH2G,  (NH4)2[CuP2O0],4H2O,  and 
Na2[NiP2G6],  12H2G,  are  described.  The  analogy 
between  the  composition  and  properties  of  these  two 
classes  of  salt  is  complete  only  in  a  few  cases,  A 
transition  temperature  at  74*6°  has  been  observed 
between  the  new  hydrate  and  sodium  hypophosphate 
decal^drate.  L,  3.  Theobald. 

Rate  of  oxidation  of  quinol  by  oxygen.  H.  von 
Euler  and  E.  Brunius  {Z.  physikaL  Chem*,  1928, 
139,  615-630).- — A  kinetic  study  of  the  rate  of 
oxidation  of  quinol  in  a  solution  saturated  with 
oxygen.  The  rate  was  measured  by  passing  oxygen 
through  a  0*1 1/ -solution  to  which  a  phosphate  buffer 
solution  had  been  added.  The  benzoquinone  formed 
was  determined  by  titration  with  titanous  chloride. 
At  constant  pressure  of  oxygen  the  rate  of  reaction 
over  the  range  of  pn  investigated  (7*08 — 8*16)  is 
proportional  to  the  square  of  the  concentration  of 
li3Tdroxyl  ions  and  also  to  the  concentration  of  the 
doubly-charged  quinol  ions.  For  a  given  acidity  the 
rate  of  oxidation  is  proportional  to  the  concentration 
of  oxygen ;  reaction  takes  place  in  a  solution  saturated 
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with  oxygen  five  times  as  quickly  as  in  one  saturated 
with  air. 

The  values  of  £[quinol]/[quinol~  ~]  have  been 
calculated  from  the  experimental  results  for  h  and 
previously  known  figures  for  the  dissociation  constant. 
A  good  constant  was  obtained  of  which  the  average 
value  was  5900.  This  gives  a  value  of  reactivity 
independent  of  oxygen  pressure  for  "0C6H40~  of 
rq0 2:  [02]=4*2x  107. 

The  rate  of  oxidation  of  quinol  in  alkali  solution  is 
not  checked  by  addition  of  potassium  cyanide  solution, 
showing  that  no  iron  ions  or  complexes  function  as 
catalysts.  No  evidence  of  the  formation  of  hydrogen 
peroxide  during  the  reaction  was  obtained. 

It  is  shown  that  for  quinhydrone  electrodes  in 
which  there  is  large  excess  of  either  benzoquinone  or 
quinol  there  are  slight  deviations  from  the  usual 
formula  for  the  electrode  potential.  It.  N.  Kerr. 

Velocity  of  hydrolysis  of  methyl  mono-  and  di- 
cMoroacetates.  A.  Skraral  and  M.  Ruckert 
(Monatsh.,  1928,  50,  369 — 384). — The  velocity  of 
hydrolysis  of  methyl  chloroaeetate  by  acid  and  alkali 
in  aqueous  solution  and  by  water  has  been  studied  at 
25°.  The  velocity  coefficient  for  hydrolysis  with 
hydrochloric  acid  (ks)  with  the  minute  as  the  unit  of 
time  is  0*00507 ;  for  ammonia  in  presence  of  ammon¬ 
ium  chloride  (Jca)  8170,  whilst  for  water  (jbw)  two 
values,  1*23  X  10~5  and  1*5  xl(H,  are  deduced,  the 
former  being  considered  the  more  probable.  For 
methyl  dichloroacetate  the  corresponding  values  are 
14*03  X  10'3,  1*7  xlO5  (with  disodium  hydrogen  phos¬ 
phate),  and  9*2  x  10™4.  In  all  the  eases  studied 
hydrolysis  is  much  more  rapid  than  with  methyl, 
ethyl,  or  vinyl  acetates.  H.  Burton. 

Piezo  chemical  studies.  XXIX.  Effect  of 
pressure  on  reaction  velocity.  Part  played  by 
the  medium  in  homogeneous  liquid  systems. 
A.  L.  T.  Moesveld  and  W.  A.  T.  de  Meester  (Z. 
physikal.  Chem.,  1928, 138,  169 — 225 ;  cf.  A.,  1925,  ii, 
283).— In  the  case  of  homogeneous  reactions  occurring 
in  solutions,  the  reaction  velocity  may  be  profoundly 
influenced  by  the  attractions  and  repulsions  existing 
between  solvent  molecules  on  the  one  hand  and  solute 
molecules  on  the  other,  for  such  forces,  by  bringing 
about  deformation  of  the  solute  molecules,  will,  in 
general,  affect  their  reactivity.  It  may  be  that  one 
part  of  the  solute  molecule  exerts  an  attraction  on  the 
solvent  molecules  greater  than  that  exerted  by  the 
other  part,  so  that  with  a  mixed  solvent  partial  local 
separation  of  the  components  is  brought  about,  and  as 
a  result  the  deformation  of  the  solute  molecule  is 
greater  than  is  possible  with  a  simple  solvent.  When 
a  substance  which  is  insoluble  in  a  particular  pure 
solvent  is  brought  into  solution  by  addition  of  a  second 
solvent,  the  deformation  will  be  maximal  when  the 
amount  of  the  latter  is  only  just  sufficient  to  keep  the 
solute  in  solution.  If  the  external  pressure  is  increased, 
effects  due  to  intermolecular  forces  will  be  enhanced, 
owing  to  the  molecules  being  brought  into  closer 
proximity  to  each  other.  It  therefore  seems  probable 
that  if  in  a  mixed  solvent  medium  in  which  a  reaction 
is  taking  place  the  tendency  for  local  differences  in 
concentration  to  be  set  up  can  be  opposed,  e.g,f  by 
increasing  the  velocity  of  the  molecules  by  raising  the 


temperature,  the  effect  of  variations  in  pressure  on  the 
reaction  velocity  will  be  diminished.  On  the  other 
hand,  increase  in  the  concentration  of  a  solute  will 
cause  the  system  to  approach  more  closely  to  hetero¬ 
geneity,  and  the  pressure  coefficient  of  the  reaction 
velocity  ought  therefore  to  rise.  Such  changes  in 
concentration  will  also  occur  in  the  course  of  the 
reaction,  so  that  even  when  the  pressure  remains 
constant  the  deformation,  and  consequently  the 
velocity  coefficient,  will  vary.  Addition  to  the 
system  of  a  foreign  substance  which  causes  partial 
separation  of  the  solvent  mixture  will  also  cause  the 
solute  system  to  approach  the  point  of  separation, 
i.e.,  the  deformation  will  increase.  In  order  to  test 
the  truth  of  these  conclusions,  experiments  have  been 
made  on  the  hydrolysis  by  sodium  hydroxide  of 
Z-bornyl  acetate  dissolved  in  a  31*5%  aqueous  solution 
of  ethyl  alcohol,  .which  contains  just  sufficient  alcohol 
to  keep  the  system  homogeneous.  The  measurements 
were  made  at  17 — 32°,  and  under  pressures  of  1,  500, 
1000,  and  1500  atm.,  the  progress  of  the  reaction  being 
followed  by  conductivity  determinations.  The  pres¬ 
sure  coefficient  of  the  velocity  coefficient  is  positive, 
and,  as  expected,  decreases  with  rise  in  temperature. 
Addition  of  borneol  or  excess  of  the  ester  brings  the 
system  nearer  to  being  heterogeneous,  and  the  pressure 
coefficient  consequently  increases.  Measurements  of 
the  rotatory  power  of  the  ester  in  aqueous-alcoholic 
solutions  indicate  that  the  optical  activity  is  probably 
to  some  extent  dependent  on  the  composition  of  the 
solvent.  R.  Cuthill. 

Decomposition  of  formic  acid  by  sulphuric 
acid,  II,  E.  R.  Schierz  and  H.  T.  Ward  (J. 
Amer.  Chem.  Soc.,  1928,  50,  3240 — 3243 ;  cf.  A., 
1923,  ii,  230). — The  velocity  of  decomposition  of 
formic  acid  by  concentrated  sulphuric  acid  (85 — 97%) 
over  the  temperature  range  15—45°  was  investigated. 
The  critical  increment  is  practically  constant  over 
successive  10°  intervals  for  all  acid  concentrations ,  in 
agreement  with  the  conclusion  that  the  critical  incre¬ 
ment  is  independent  of  temperature  in  isolated 
reactions.  The  temperature  coefficient  diminishes  as 
the  velocity  coefficient  increases.  The  sulphuric  acid 
acts  primarily*  as  a  dehydrating  agent ;  the  velocity 
coefficient  is  a  continuous  function  of  the  percentage 
composition  of  the  acid  (Liehty,  A.,  1907,  ii,  445). 
For  equal  acid  concentrations,  small  quantities  of 
water  have  a  greater  effect  the  higher  is  the  tempera¬ 
ture  of  decomposition.  S.  K.  Tweedy. 

Polymerisation .  I.  Polymerisation  of  styr¬ 
ene.  N.  A.  Milas  (Proe.  Nat.  Acad.  Sci.,  1928,  14, 
844 — 849). — The  rates  of  absorption  of  oxygen  by 
styrene,  styrene  and  per  benzoic  acid,  styrene  and 
anthracene,  and  benzaldehyde  were  measured  at  110°. 
The  oxidation  of  styrene  alone  showed  an  induction 
period  of  10  min.  The  rate  of  oxygen  absorption  is 
increased  by  the  addition  of  perbenzoic  acid,  but  there 
is  a  corresponding  increase  in  the  rate  of  polymeris¬ 
ation,  Anthracene,  which  is  known  to  be  an  excellent 
absorber  of  light  energy,  when  added  to  the  styrene 
caused  the  oxidation  to  proceed  at  a  relatively  high 
rate,  but  completely  inhibited  the  polymerisation. 
The  anthracene  alone,  under  the  experimental  con¬ 
ditions,  was  not  oxidised.  Anthracene  will  also 
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strongly  inhibit  the  oxidation  of  the  benzaldehyde 
formed  by  the  oxidation  of  styrene.  The  reaction 
which  takes  place  when  styrene  is  oxidised  in  presence 
of  anthracene  shows  selective  inhibition.  The 
polymerisation  of  styrene  seems  to  be  effected  by 
energy  which  is  liberated  during  the  formation  and 
subsequent  reaction  of  the  initial  products  of  the 
oxidation  with  unoxidised  styrene  molecules. 

A.  J.  Mee. 

Absorption  velocity  of  gases  by  liquids.  S. 
Hatta  (Tech.  Rep.  Tohoku,  1928,  8,  1 — 25). — 
The  rate  of  absorption  of  carbon  dioxide  by  potassium 
hydroxide  solution,  when  mixed  with  air,  has  been 
investigated.  By  using  two  independent  stirrers  the 
thicknesses  of  the  gas  and  liquid  films  at  the  interface 
could  bo  varied  independently.  The  effects  of  changes 
of  temperature,  alkali  concentration,  and  partial 
pressure  of  carbon  dioxide  were  also  studied.  By 
considering  the  diffusion  velocity  through  the  double 
film,  and  the  velocity  of  the  chemical  reaction, 
equations  are  obtained  which  are  in  good  agreement 
with  the  experimental  results.  C.  W.  Gibby4, 

Velocity  coefficient  of  kinetic  processes  in 
heterogeneous  systems  as  a  function  of  tem¬ 
perature  and  intensity  of  agitation,  W.  Heeler 
(Rocz.  Chem.}  1928,  8,  445 — 474). — Measurements  of 
the  velocity  of  dissolution  of  plates  of  tin  or  cadmium 
in  aqueous  ferric  chloride,  or  of  magnesium  in  aqueous 
ammonium  chloride,  calculated  according  to  the 
equation  K^(2-303v/s .  A£)  log  (a— x1)/{»— x2),  where  v 
is  the  volume  of  solution,  s  the  surface  of  the  plate,  a 
the  initial  concentration  of  the  reaction  solution,  and 
x1  and  x2  are  its  concentrations  at  the  beginning  and 
end  of  an  interval  of  time  At,  show  that  K  is  a  linear 
function  at  constant  temperature  of  the  velocity  of 
revolution  n  of  the  stirrer  and,  at  constant  nt  of  the 
temperature.  It  hence  follows  that  the  temperature 
coefficient  of  these  reactions  is  independent  of  n. 
This  dependence  of  K  on  temperature  follows  from 
Nernst’s  diffusion  theory,  assuming  that  the  thickness 
of  the  adhesion  layer  is  independent  of  temperature 
at  constant  value  of  n.  K  is  given  as  a  simultaneous 
function  of  n  and  t  by  the  expression  K  =  (An + C0)  (t  — 
J),  where  C  and  J  are  parameters  characteristic  of  the 
given  process  without  regard  to  the  apparatus  used, 
whilst  A  depends  on  both  the  process  and  the  apparatus. 
It  is  possible  by  introducing  the  conception  of  a 
“  normal  ”  stirrer  to  eliminate  the  dependence  on 
the  given  apparatus.  Any  value  of  K  is  taken  as 
normal  at  any  given  temperature  for  any  given 
apparatus,  and  the  number  of  revolutions  of  another 
stirrer  in  another  apparatus  necessary  to  obtain  the 
same  value  of  K  is  determined.  The  A  parameter 
can  thus  be  made  independent  of  the  given  apparatus, 
thereby  rendering  comparable  results  obtained  on 
different  apparatus.  R.  Trtjszkowski. 

Hate  of  dissolution  of  zinc  in  sulphuric  acid 
under  pressure.  T.  C.  Poulter  and  G.  E.  Frazer 
(Proc.  Iowa  Acad.  Sci.,  1927,  34,  215,  216).— Whilst 
surface  condition,  size,  and  shape  of  the  pieces  of  zinc 
and  local  concentration  of  the  acid  are  important, 
increase  of  pressure  up  to  6000  atm.  has  little  effect. 

Chemical  Abstracts. 


Catalytic  decomposition  of  hydrogen  peroxide 
in  an  acid  chlorine-chloride  solution.  II.  Inter¬ 
pretation  of  the  rate  measurements  in  con¬ 
centrated  solution.  R.  Livingston  (J.  Amer. 
Ohem.  Soc.,  192S,  50,  3204— 321 1}„ — The  equation  for 
the  velocity  of  the  above  decomposition,  v= 
x[H202][H*][Cl]/rICu  where  /  is  the  activity  coefficient 
and  x  is  a  constant,  is  more  accurately  written 
v=K[R202][W][C\]filcl  X  10ufc,  where  u  is  the  ionic 
strength  and  K ,  k  are  constants.  This  equation  is 
supported  by  the  experimental  results  previously 
obtained  {A.,  1926,  364).  Further  confirmation  is 
obtained  from  determinations  of  the  activity  co¬ 
efficients  of  hydrogen  peroxide  in  solutions  of  sodium 
chloride  and  sulphate  by  means  of  partition  experi¬ 
ments  with  isoamyl  alcohol.  The  activity -rate  theory 
does  not  appear  to  represent  the  facts.  The  results 
obtained  in  this  and  the  analogous  bromine  reaction 
(A.,  1926,  251)  lend  considerable  support  to  the 
validity  of  Bronsted’s  reaction  velocity  theory. 

S.  K.  Tweedy. 

Catalysis  and  processes  of  transformation  of 
colloids.  I,  Catalysis  of  [decomposition  of] 
hydrogen  peroxide  by  ferric  salts,  II,  Mechan¬ 
ism  of  hydrolysis  of  iron  salts  and  the  pro¬ 
perties  of  colloidal  hydrosols.  III.  Colloidal 
hydrogels  of  iron  and  their  transformation* 
E.  I.  Spitalski,  N.  N.  Petin,  and  E.  I.  Burova 
(J.  Russ.  Phys.  Chem.  Soc.,  1928,  60,  1271 — 1289, 
1291—1316,  1317—1332;  cf.  A.,  1925,  ii,  53}— L 
The  catalytic  action  of  ferric  chloride  on  the  decom¬ 
position  of  hydrogen  peroxide  is  studied  in  slightly 
acid,  neutral,  and  slightly  alkaline  solutions.  In  acid 
solutions  a  stable  hydrosol  of  basic  salt  forms,  in 
contrast  to  the  precipitate  which  forms  when  ferrous 
sulphate  is  used.  In  spite  of  this  difference,  the 
reaction  follows  the  same  course  in  both  cases,  viz., 
in  acid  solution  the  velocity  coefficient  increases 
hyperbolieally  with  increasing  pR,  reaches  a  maximum 
at  neutrality,  and  again  falls  as  the  reaction  of  the 
solution  increases  in  alkalinity,  attains  a  minimum 
value  at  a  relative  alkalinity  expressed  by  CNa0n/ 
3CPe  =0-8,  again  rises  to  a  second  maximum  at  C^on/ 
3CFo=1“0,  at  which  pa  an  iron  hydrogel  separates. 
This  hydrogel  is  the  actual  catalyst  in  alkaline 
solution.  It  is  concluded  that  in  solution  the  ferric 
ion  is  the  only  catalyst  able  to  decompose  hydrogen 
peroxide  present,  but  that  the  intermediate  stages  of 
the  reaction  are  not  sufficiently  known  to  allow  of  the 
formation  of  any  theories  as  to  its  mechanism. 

II.  The  specific  catalytic  action  of  ferric  ions  on  the 
decomposition  of  hydrogen  peroxide  affords  the  basis 
of  a  method  for  the  examination  of  the  mechanism  of 
hydrolysis  of  iron  salts  and  of  the  properties  of  colloidal 
hydrosols.  The  catalytic  activity  of  ferric  chloride 
hydrosols  diminishes  rapidly  with  time,  whilst  the 
conductivity  of  such  solutions  remains  approximately 
constant,  and  this  effect  is  the  more  marked  the 
greater  is  the  alkalinity  of  the  medium.  The  gel 
precipitated  from  concentrated  ferric  chloride  solu¬ 
tions  by  the  addition  of  alkali  acts  as  a  powerful 
anticatalyst  if  added  to  hydrogen  peroxide  solutions 
containing  active  ferric  chloride  hydrosol,  although 
these  gels  have  a  chlorine  content  and  a  specific 
electroconductivity  little  different  from  those  of  the 
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hydrosol,  The  above  results  show  that  the  effect  of 
hydrolysis  is  to  lead  to  the  adsorption  of  ferric  ions 
on  the  colloid  formed,  the  velocity  of  this  process 
increasing  with  the  active  surface  of  the  adsorbent, 

III.  The  catalytic  action  of  ferric  salts  on  hydrogen 
peroxide  in  alkaline  solutions  is  due  to  the  formation 
of  ferric  hydroxide,  which  separates  as  a  precipitate. 
These  catalytieally  active  hydrogels  are  irreversibly 
inactivated  with  time,  this  inactivation  being  initiated 
by  alkali.  The  mechanism  of  the  catalysis  of  hydrogen 
peroxide  in  alkaline  solution  consists  in  the  dissolution 
of  the  iron  hydrogels  formed,  to  give  rise  to  homo¬ 
geneously  soluble  iron  compounds,  which  are  inter¬ 
mediate  stages  in  the  reaction.  The  ageing  of  the 
hydrogel  appears  to  be  due  to  the  depressive  influence 
of  alkalis  on  its  dissolution  in  alkaline  solutions  of 
hydrogen  peroxide,  and  this  again  leads  to  the 
dehydration  of  the  hydrogel  particles  to  form  larger 
aggregates  at  the  expense  of  the  smaller  ones.  As  a 
result,  the  active  surface  is  diminished,  and  possibly 
also  the  microcrystalline  structure  of  the  precipitate 
is  changed.  R.  Trtxszkowski. 

Velocity  of  oxidation  of  hydrogen  bromide  by 
chromic  acid  in  presence  of  acids.  M.  Bortel- 
ski  and  A.  Rosenberg  (Z.  anorg.  Chem.,  1928,  177, 
137 — 144). — The  influence  of  a  large  number  of 
metallic  sulphates  on  the  velocity  of  liberation  of 
bromine  from  hydrogen  bromide  by  chromic  acid  in 
presence  of  sulphuric  acid  has  been  studied.  With 
the  exception  of  the  sulphates  of  the  alkali  metals 
and  of  cadmium,  which  retard  the  reaction,  all  the 
salts  investigated  have  a  marked  accelerative  effect 
which  increases  as  the  salt  concentration  increases ; 
with  increase  of  concentration  of  the  salts  which 
retard  the  reaction  the  retardation  increases.  The 
catalytic  influence  of  chromic  sulphate  is  much  greater 
than  that  of  ferric  and  aluminium  sulphates  at  the 
same  concentration.  Manganous  sulphate  also  exerts 
an  abnormally  large  influence,  the  reaction  velocity 
in  presence  of  2N -manganous  sulphate  being  about 
double  that  in  4V-chromie  sulphate  solution.  The 
catalytic  influence  of  bivalent  cations  is  in  general 
much  less  than  that  of  tervalent  cations.  T25W- 
Gadmium  sulphate  reduces  the  oxidation  velocity  to 
less  than  one  tenth  of  its  normal  value. 

H.  F.  Gillbe. 

Catalytic  effects  in  concentrated  salt  mix¬ 
tures.  M.  Bobtelski  and  D.  Kaplan  (Z.  anorg. 
Chem.,  1928,  177,  119—123;  cf.  A.,  1928,  715).— 
The  influence  of  salts  at  high  concentrations  {2* *5 N) 
on  the  velocity  of  decolorisation  of  potassium  per¬ 
manganate  solution  by  oxalic  acid  in  presence  of 
various  inductors  has  been  studied.  The  greater 
influence  is  exerted  by  the  anion,  and  in  general  the 
sulphate  ion  produces  acceleration  and  the  chloride 
ion  retardation,  whilst  the  nitrate  ion  occupies  an 
intermediate  position.  Specific  effects,  however,  are 
found  for  certain  combinations  of  inductor  and  neutral 
salt ;  e.g.}  ammonium  nitrate  enormously  increases  the 
inductive  action  of  potassium  thiocyanate,  but 
reduces  that  of  the  arsenite  ion.  It  is  observed  that 
the  effect  of  strong  reducing  agents  at  low  concen¬ 
trations  is  not  destroyed  by  the  presence  of  oxidising 
agents  at  high  concentrations.  H,  F.  Gillbe. 


Inhibition  of  chemical  reactions.  II.  Mechan¬ 
ism  of  the  inhibition  of  esterification  by  alkaline 
substances.  K.  C.  Bailey  (J.C.S.,  1928,  3256 — 
3258 ;  cf.  A.,  1928,  718), — The  reaction  between  ethyl 
alcohol  and  acetic  acid  is  inhibited  not  only  by 
pyridine  but  also  by  other  alkaline  substances  such 
as  quinoline,  piperidine,  ammonia,  and  sodium 
hydroxide.  It  is  suggested  that  these  act  by  with¬ 
drawing  acetic  acid  from  an  alcohol-acid  complex 
formed  preparatory  to  reaction  on  the  surface  of  the 
containing  vessel.  In  conformity  with  this  theory 
the  inhibiting  action  of  the  organic  bases  was  found 
to  be  the  greater  the  stronger  was  their  basicity. 
Benzyl  chloride  acts  as  a  weak  positive  catalyst ; 
m-eresol,  benzene,  and  chloroform  have  little  effect. 

F.  J.  Wilkins. 

Acid  and  salt  effects  in  catalysed  reactions. 
XVIII.  Dynamics  of  autocatalysed  ester  hydro¬ 
lysis.  H.  M,  Dawson  and  W.  Lowson  (J.C.S., 
1928,  3218—3227;  cf.  A.,  1928,  1101).— Since  the 
autocatalysed  hydrolysis  of  ethyl  acetate,  when 
carried  out  in  glass  vessels,  is  subject  to  considerable 
retardation  owing  to  the  dissolution  of  traces  of  alkali 
from  the  glass  walls,  the  reaction  has  been  studied  in 
fused  silica  flasks.  Up  to  the  point  at  which  the 
reverse  action  can  no  longer  be  neglected,  the  reaction 
may  be  divided  into  two  stages.  In  the  first,  the 
velocity  is  determined  by  the  joint  catalytic  action  of 
the  hydrogen  and  hydroxyl  ions,  and  in  the  second 
by  the  catalytic  action  of  the  hydrogen  ion  only.  The 
equations  derived  on  this  basis  describe  accurately 
the  auto  catalytic  phenomena  observed  as  well  as 
the  retarding  influence  of  small  quantities  of  alkali. 
The  speed  of  the  uncatalysed  reaction  and  the  catalytic 
activity  of  the  water  molecules  are  too  small  to  have 
any  measurable  influence  on  the  course  of  the  reaction. 

F.  J.  Wilkins. 

Reversible  addition  of  ethyl  alcohol  to  p- 
bromobenzonitrile  catalysed  by  sodium,  potass¬ 
ium,  and  lithium  ethoxides.  C.  N,  Meyers  and 
S.  F.  Agree  (J.  Amer.  Chem.  Soc.,  1928,  50,  2916— 
2922). — The  catalytic  activities  of  the  above  cfchoxides 
at  N  j 32  to  N /2048  on  the  above  reaction  were  investig¬ 
ated.  If  both  the  ethoxide  ions  and  non-ionised  eth- 
oxide  molecules  are  catalytieally  active,  the  equation 
vK~-Ki*+Km(l—8)  should  hold  for  any  ethoxide, 
where  I{  is  the  velocity  coefficient  of  the  reaction  when 
the  ethoxide  is  ionised  to  the  extent  a  at  the  concen¬ 
tration  N/v,  v  is  the  dilution,  Ki  is  the  sum  of  the 
velocity  coefficients  for  unit  concentration  of  ethoxide 
ions  in  the  two  opposing  reactions,  and  Km  is  the  sum 
of  the  corresponding  coefficients  for  un-ionised 
ethoxides.  Kt  is  the  same  for  the  three  ethoxides ; 
Km  decreases  in  the  order  sodium,  potassium ,  lithium. 
The  theory  outlined  enables  a  satisfactory  explan¬ 
ation  to  be  given  for  the  fact  that  vK  is  independent 
of  a  for  sodium  ethoxide,  changes  slowly  for  potassium 
ethoxide,  increases  greatly  for  lithium  ethoxide,  and 
becomes  the  same  in  all  cases  at  high  dilution.  Any 
possible  activity  of  the  metal  cations  may  be  dis¬ 
regarded  in  dilute  solution,  but  in  concentrated 
solution  a  salt  effect  is  apparent.  S.  K.  Tweedy. 

Catalysis  in  the  hydration  of  acetic  anhydride. 
M.  Kilpatrick,  jun.  (J.  Amer*  Chem.  Soc.,  1928,  50, 
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2891 — 2902). — The  rate  of  hydration  of  acetic 
anhydride  in  0*01  M  solution  was  measured  dilato- 
metrically  at  0°.  In  pure  water  the  effects  of  the 
H30+,  OH',  and  acetate  ions  are  negligible  over  a  wide 
range.  The  neutral  salt  effect  is  negative  and 
specific.  The  formate  ion,  used  as  a  sodium  formate- 
formic  acid  buffer,  is  a  remarkably  good  catalyst ; 
experiments  with  butyrate  and  propionate  buffers 
indicate  that  in  these  cases,  and  perhaps  also  in  the 
case  of  formate,  an  intermediate  compound  is  formed, 
which  may  be  a  mixed  anhydride.  S.  K.  Tweedy, 

Mechanism  of  the  formation  of  2  :  4-dinitro- 
phenol  from  benzene  and  nitric  acid  in  presence 
of  mercury  salts  as  catalysts.  A.  I.  Zakharov 
(J.  Chem.  Ind.  Moscow,  1927,  4,  960— 964).— When 
the  mercuric  nitrate  catalyst  has  already  been  used 
in  the  oxidation  of  benzene,  the  reaction  is  of  the 
second  order ;  otherwise  its  course  is  complicated, 
since  a  certain  amount  of  acid  is  withdrawn  from  the 
main  reaction  for  the  activation  of  the  catalyst. 
When  dilute  acid  is  used  its  activity  is  directed  towards 
oxidation  and  nitrophenols  are  formed ;  with  acid 
of  comparatively  high  concentration,  nitrobenzene 
results.  The  role  of  the  catalyst  consists  in  the 
nitration  of  the  original  benzene.  The  fact  that  the 
nitrophenols  are  accompanied  by  some  nitrobenzene 
is  ascribed  to  the  intermediate  formation  of  mercury- 
nitrobenzene  compounds.  This  explains  the  enhanced 
activity  of  used  solutions.  From  solutions  of  59 — 
60%  acidity  containing  30%  of  catalyst,  at  35 — 40°, 
the  original  yield  of  40%  of  dinitrophenol  is  succes¬ 
sively  increased  to  50 — 55,  65,  75,  and  80%. 

Chemical  Abstracts. 

Autoxidation  ot  benz  aldehyde.  R,  Kuhn  and 
K  Meyer  (Naturwiss.,  1928,  16,  1028 — 1029). — By 
repeated  vacuum  distillation  in  an  atmosphere  of 
carbon  dioxide,  followed  by  fractional  crystallisation 
under  aseptic  conditions  at  the  temperature  of  liquid 
air,  it  has  been  possible  to  obtain  benzaldehyde  so  pure 
that  it  no  longer  undergoes  autoxidation.  Small 
additions  of  salts  of  heavy  metals  such  as  iron,  copper, 
nickel,  and  manganese  greatly  accelerate  oxidation. 
Ferrous  salts  are  fifteen  times  as  effective  as  ferric  salts. 
The  catalysis  by  ferric  salts  shows  an  induction 
period  followed  by  rapid  oxidation,  and  concomitant 
with  the  increase  in  oxygen  uptake  an  orange-brown 
colour  appears  in  the  aldehyde.  The  colour  appears 
at  once  with  ferrous  salts,  and  the  coloured  product 
appears  to  be  the  intermediate  catalytic  compound. 
The  iron  in  the  hsemin  complex  is  fifty  times  as  active 
as  ferrous  iron,  whilst  phosphate  hsemin  is  quite 
ineffective.  R.  A.  Morton. 

Catalytic  decomposition  of  sodium  hypo¬ 
chlorite  solutions.  II.  Iron  oxide  as  promoter 
in  the  copper  oxide  catalysis  of  sodium  hypo¬ 
chlorite.  J.  R,  Lewis  (J.  Physical  Chem.,  1928, 
32,  1808—1819;  cf.  A.,  1928,  376).— Data  for  the 
promoter  action  of  iron  oxide  on  the  catalytic  decom¬ 
position  of  sodium  hypochlorite  solution  at  35°  by 
copper  oxide  have  been  obtained  by  the  method 
previously  described  (loc.  cit.)>  The  reaction  is  pro¬ 
portional  to  the  concentration  of  the  catalyst.  With 
the  unpromoted  catalyst,  the  values  of  (=; volume  of 
oxygen  evolved /time  in  min.  and  of  kv  the  usual 


unimolecular  coefficient,  decrease  rapidly  after  4 — 5% 
of  the  reaction  has  been  completed.  This  decrease 
is  modified  by  an  increase  in  the  amount  of  the 
promoter  until  constant  values  for  kx  are  obtained. 
When  small  quantities  of  catalyst  are  added  to  an 
excess  of  the  promoter,  the  values  of  k  remain  constant 
whilst  those  of  kx  increase.  An  equiatomic  mixture 
of  copper  and  iron  is  the  most  effective.  The  tem¬ 
perature  coefficient  for  the  unpromoted  reaction  lies 
between  2*1  and  1*2  over  the  range  25 — 45°  and  for 
the  promoted  reaction  it  is  normal  (2*3)  between  25° 
and  35°  but  diminishes  (1*7)  between  35°  and  45°. 
The  function  of  the  promoter  is  to  preserve  the  active 
points  on  the  catalyst  and  the  results  agree  with  the 
view  that  a  catalyst-hypochlorite  complex  is  formed. 
Reproducible  results  were  obtained  only  when  the 
hypochlorite  solution  was  added  to  a  solution  of  a 
mixture  of  ferric  and  copper  chlorides  and  not  when 
the  mixed  oxides  were  prepared  by  precipitation  with 
sodium  hydroxide.  In  this  case,  the  treatment  of  the 
catalyst  before  use  determined  its  activity. 

L.  S.  Theobald. 

Autoxidation  and  antioxygenic  action. 
XXXIII.  Catalytic  properties  of  antimony, 
bismuth,  and  their  derivatives,  and  of  some 
derivatives  of  vanadium.  C.  Moure u,  C.  Du- 
fraisse,  and  M.  Badoche  (Compt.  rend.,  1928,  187, 
1092— 1096).— In  general,  metallic  antimony  and  its 
oxygenated  compounds  (1%)  have  only  a  slight 
catalytic  activity,  whilst  the  halogen  compounds, 
bismuth  and  its  compounds,  with  the  exception  of  the 
trichloride  and  tribromide,  and  vanadium  compounds 
(1%)  are  usually  highly  active.  In  most  cases  very 
small  changes  suffice  to  invert  the  sign  of  catalysis ; 
e.gr.,  bismuth  triphenyl  is  antioxygenic  to  acraldehyde 
and  pro -oxygenic  to  l-pinene,  whilst  two  catalysts  of 
similar  structure  may  act  in  opposite  senses  towards 
the  same  autoxidisable  substance.  J.  Grant. 

Autoxidation  and  antioxygenic  action.  Cata¬ 
lytic  properties  of  silicon,  boron,  and  their 
derivatives.  C.  Moureu,  C.  Dufraisse,  and  P. 
Laplagne  (Compt.  rend.,  1928,  187,  1266—1269; 
cf.  this  vol.,  36).— Both  boron  and  silicon  and  their 
derivatives  show  positive  and  negative  catalytic 
effects  in  concentrations  of  1  %,  and  a  close  resemblance 
exists  between  the  curves  representing  the  opposite 
effects  for  a  particular  substance.  The  catalytic 
properties  of  silica  depend  on  its  purity  and  on  the 
method  of  preparation  employed.  J.  Grant. 

Heterogeneous  catalysis  of  hydrogen  peroxide 
by  copper  compounds.  E.  I.  Spitalski,  N.  N. 
Petin,  and  B.  A.  Konovalova  (J.  Russ.  Phys.  Chem. 
Soe.,  1928,  60,  1237 — 1270). — Copper  ions  have  no 
catalytic  action  on  the  decomposition  of  hydrogen 
peroxide ;  the  catalyst  is  cupric  hydroxide  contained 
in  the  precipitate  forming  in  the  reaction  mixture 
together  with  cupric  peroxide,  which  is  an  inter¬ 
mediate  product.  In  slightly  acid  solution  the 
velocity  coefficient  of  the  reaction  at  first  falls  to  a 
minimum  and  then  rises  to  the  end  of  the  reaction, 
whilst  in  neutral  or  feebly  alkaline  solution  this 
coefficient  rises  to  a  maximum  value  at  completion  of 
the  reaction.  The  absolute  velocity  also  depends  on 
the  reaction  of  the  medium  and  is  much  smaller  in 
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more  concentrated  solutions  of  substrate.  When 
very  concentrated  solutions  of  peroxide  are  used 
(15#),  the  precipitate  obtained  consists  chiefly  of 
cupric  peroxide,  the  velocity  of  decomposition  of 
which  is  comparatively  small ;  it  has  no  catalytic 
action.  In  dilute  peroxide  solutions,  however,  the 
precipitate  contains  at  first  only  active  cupric  hydr¬ 
oxide,  which  then  becomes  partly  converted  into 
peroxide ;  this  process  explains  the  initial  fall  in 
absolute  velocity  observed.  Cupric  peroxide,  being 
unstable,  breaks  up  into  oxygen  and  euprie  hydroxide, 
which  again  acts  catalytieally ;  this  process  corre¬ 
sponds  with  the  increase  in  velocity  which  supervenes 
later.  Active  precipitates  of  cupric  hydroxide 
become  progressively  inactivated  by  the  introduction 
of  fresh  quantities  of  peroxide,  whereby  they  are 
converted  to  an  increasingly  great  extent  into 
peroxide.  The  copper  catalyst  ages  on  keeping,  but 
if  a  reaction  mixture  to  which  an  aged  catalyst  has 
been  added  be  constantly  agitated,  the  velocity 
coefficient  is  then  of  the  same  order  as  that  obtained 
by  using  freshly-precipitated  catalyst. 

It.  Truszkowski. 

Catalytic  processes  in  the  solid  phase.  I. 
Decomposition  of  potassium  permanganate.  S. 
Roginsky  and  E.  Schulz  (Z.  physikal.  Chem.,  1928, 
138,  21— 41),— A  study  has  been  made  of  the  velocity 
of  decomposition  at  various  temperatures  of  solid 
potassium  permanganate  and  ammonium  dichromate, 
and  of  the  effect  on  these  decompositions  of  traces  of 
oxides.  The  decomposition  of  the  pure  substances 
is  autocatalytic,  the  maximum  velocity  being  attained 
after  0*75 — 2  hrs.  from  the  beginning  of  the  reaction. 
The  velocity  of  decomposition  increases  with  decrease 
in  size  of  the  particles  of  the  material  and  in  the 
presence  of  traces  of  the  end-products  of  the  reaction. 
The  decomposition  is  greatly  accelerated  by  the 
presence  of  the  oxides  of  nickel,  cobalt,  manganese, 
iron,  and  copper.  Oxides  of  tungsten,  magnesium, 
titanium,  mercury,  calcium,  uranium,  and  silicon 
appear  to  be  without  effect.  Moderate  catalytic 
activity  is  shown  by  the  oxides  of  silver,  tin,  lead, 
antimony,  chromium,  zinc,  aluminium,  and  cadmium. 
Of  the  oxides  which  are  catalytieally  active  in  the 
decomposition  of  potassium  permanganate  the 
majority  are  of  deep  colour,  electrically  conducting, 
paramagnetic,  and  show  similar  activity  in  catalysing 
the  decomposition  of  potassium  chlorate,  silver  oxide, 
and  mercuric  oxide.  No  relationship  is  apparent 
between  the  crystal  structure  of  these  oxides  and  their 
catalytic  powers.  The  kinetics  of  the  above  decom¬ 
position  are  considered  from  the  point  of  view  of  the 
formation  of  centres  of  decomposition  in  the  surface  of 
individual  crystals,  and  an  equation  is  developed 
which  applies  satisfactorily  to  the  case  of  potassium 
permanganate.  If.  6.  Tryhorn. 

Oxidation  of  mercury  in  presence  of  glowing 
platinum.  A.  J,  Leif  unsky  (Z.  physikal.  Chem., 
1928,  B,  1,  309—374). — In  presence  of  glowing 
platinum  oxygen  reacts  with  mercury  vapour  to 
form  mercuric  oxide.  The  reaction  velocity  increases 
with  rise  of  temperature  of  the  platinum.  It  is  inde¬ 
pendent  of  the  pressure  of  oxygen,  but  decreases  with 
increasing  pressure  of  mercury  vapour.  Glowing 


nickel  has  no  action.  The  results  may  be  explained 
by  the  assumption  that  the  reaction  is  catalytic  and 
that  oxygen  is  activated  by  adsorption  on  the  platin¬ 
um  surface.  No  evidence  of  the  excitation  of 
mercury  atoms  has  been  obtained.  M.  S.  Burr. 

Catalysts  for  the  formation  of  alcohols  from 
carbon  monoxide  and  hydrogen.  II.  Synthesis 
of  methyl  alcohol  with  catalysts  composed  of 
copper  and  zinc,  P.  K.  Feolich,  M.  R.  Fenske, 
P.  S.  Taylor,  and  C.  A.  South wich,  jun.  (Ind.  Eng, 
Chem.,  1928,  20,  1327—1330;  cf.  A.,  1928,  1112).— 
The  synthesis  of  methyl  alcohol  was  carried  out  using 
a  gaseous  mixture  composed  of  70*8%  of  hydrogen, 
26*5%  of  carbon  monoxide,  2*1%  of  nitrogen,  and 
0*6%  of  oxygen,  from  which  water  vapour,  carbon 
dioxide,  and  iron  carbonyl  had  been  removed.  Small 
amounts  of  finely -powdered  catalysts  were  placed, 
after  reduction  with  methyl  alcohol  vapour  at  220°, 
in  a  pressure -resisting  converter.  This  vessel  was 
externally  heated  in  a  lead  bath  and  designed  so  that 
the  gas  mixture  which  passed  through  it  was  heated 
by  counter-current.  At  204  atm.  the  rate  of  the  exit 
gases  corresponded  with  28  litres/hr. /3  c.c.  of  catalyst. 
As  no  pyrometer  was  placed  in  contact  with  the 
catalyst  the  latter  was  placed  in  a  roll  of  copper  gauze 
to  dissipate  the  heat  of  reaction.  The  assumption 
is  made  that  the  temperature  of  the  bath  is  not  more 
than  10°  below  that  of  the  catalyst.  A  comparison 
of  the  efficiencies  of  the  various  oxide  mixtures 
indicates  that  the  activity  slowly  increases  with  rise 
in  percentage  of  zinc  oxide  and,  in  the  neighbourhood 
of  50  moL-%,  very  rapidly,  reaching  a  maximum  at 
about  65  mol.-%.  This  conclusion  is  in  good  agree¬ 
ment  with  that  arrived  at  previously  (ioc.  ciL),  thus 
emphasising  the  suitability  of  the  decomposition 
method  in  catalyst  testing.  All  the  catalysts  employed 
showed  a  slight  but  measurable  decrease  in  activity 
after  8  hrs.5  use.  Although  methyl  formate  was 
produced  in  the  decomposition  of  methyl  alcohol  by 
the  catalysts,  no  methyl  formate  was  detected  in 
the  synthetic  experiments.  H.  Ingleson. 

Catalytic  activity  of  metallised  silica  gels. 
V.  Oxidation  of  ethylene.  L.  H.  Reyerson  and 
L.  E.  Swearingen  (J.  Amer.  Chem.  Soe.,  1928,  50. 
2872—2878;  cf.  A.,  1928,  252,  376).— Silica  gel 
metallised  with  copper,  platinum,  or  palladium  is  very 
active  in  promoting  the  oxidation  of  ethylene.  It 
begins  to  be  effective  at  100°.  Silica  gel  metallised 
with  silver  is  not  so  effective,  but  in  all  cases  no 
intermediate  compounds  can  be  detected.  The 
reaction  rate  is  proportional  to  the  oxygen  concen¬ 
tration  and  inversely  proportional  to  the  ethylene 
concentration.  A  mechanism  is  suggested  for  the 
reaction  which  accounts  for  this.  S.  K.  Tweedy. 

Efficiency  of  different  contact  substances  for 
the  sulphuric  acid  contact  process.  II.  B. 
Neumann  and  E.  Goebel. — See  B.,  1929,  51. 

Theory  of  processes  at  unpolarisable  elec¬ 
trodes.  M.  Valmer  (Z.  physikal.  Chem.,  1928, 139, 
597 — 604). — Electrolytic  precipitation  and  dissolution 
of  metals  in  the  solid  and  liquid  state  are  compared 
on  the  assumption  that  in  the  solid  state  an  adsorption 
layer  is  formed  round  the.  crystals  in  which  the 
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adsorbed  atoms  are  in  a  state  between  the  atomic  and 
ionic.  Polarisation,  attributed  to  this  adsorption 
layer,  has  been  obtained  in  certain  eases  with  zinc 
electrodes  and  zinc  sulphate  as  electrolyte.  No 
polarisation  is  obtained  with  liquid  zinc  amalgam 
electrodes  or  with  two  others  in  which  the  zinc  is 
present  as  small  crystals.  Using  two  other  electrodes 
with  larger  crystals  considerable  polarisation,  both 
anodic  and  cathodic,  is  obtained  with  current  densities 
of  0*25  milliamp.  per  cm.2  R.  N.  Kerr. 

Electrolysis  through  a  crystalline  diaphragm. 
W*  A.  Plotnikov,  M.  Rabinovitsch,  and  P.  R. 
Zyvotinski  (Z.  physikal.  Chem.,  1928,  138,  260 — 
267). — If  in  the  electrolysis  of  an  aqueous  solution 
of  silver  nitrate  the  electrodes  are  contained  in 
separate  vessels  connected  by  a  “  bridge  ”  which  is 
composed  of  a  mixture  of  solid  silver  iodide  with  10% 
of  silver  chloride  and  is  heated  at  150 — 160°,  the 
current  passes  through  this  diaphragm  by  means  of 
the  silver  ions  only,  but  the  amount  of  decomposition 
at  the  electrodes  is  in  accordance  with  Faraday’s  laws, 
whilst  diffusion  between  the  anode  and  cathode 
vessels  is  completely  prevented.  If,  owing  to  photo¬ 
chemical  action,  or  for  other  reasons,  the  bridge 
contains  colloidal  silver,  the  silver  particles  migrate 
towards  the  anode.  R.  Cutiiill. 

Electrolysis  of  sodium  sulphide  solutions. 

W.  R.  Fetzer  (J.  Physical  Chem.,  1928,  32,  1787 — 
1807). — The  electrolysis  of  solutions  of  sodium 
sulphide  [4:  BN)  at  20°  yields,  with  low  current 
densities,  sodium  polysulphide  as  the  only  product ; 
with  higher  current  densities,  sodium  sulphate  and 
dithionate,  but  no  thiosulphate,  are  formed.  With 
sodium  sulphide  or  polysulphide  as  electrolyte  and 
low  current  densities,  the  electrochemical,  equivalent 
of  sulphur  is  16/F,  and  the  electrolysis  of  a  solution 
of  sodium  hydrogen  sulphide  yields  polysulphide  and 
hydrogen  sulphide  in  the  ratio  Na2S2  :  2H2S.  The 
current  required  to  liberate  sulphur  from  solutions  of 
mono-  or  poly-sulphide  increases  to  a  maximum  with 
an  increase  in  concentration  of  polysulphide  and  then 
falls  towards  zero.  With  the  monosulphide,  it 
increases  with  an  increase  in  the  rate  of  rotation  of 
the  anode,  but  with  the  polysulphide  it  remains 
unchanged  over  the  range  220—700  r/p.m.  An 
increase  in  current  required  accompanies  a  rise  in 
temperature.  An  electrolytic  method  for  the 
preparation  of  sodium  hydroxide  free  from  carbonate 
is  described.  L.  S.  Theobald. 

Rate  of  photochemical  combination  of  chlorine 
and  hydrogen  in  glass  capillary  tubes.  D.  L. 
Chapman  and  P.  P.  Griqo  (J.O.S.,  1928,  3233—3235; 
cf.  A.,  1928,  970). — Under  the  same  conditions  of 
illumination  the  rate  of  photochemical  union  of 
hydrogen  and  chlorine  in  capillary  tubes  is  con¬ 
siderably  less  than  in  wider  tubes.  This  result  is 
explained  by  the  hypothesis  that  the  union  of  the 
gases  is  due  to  an  unstable  catalyst  which  is  formed 
by  light  and  is  destroyed  when  it  comes  into  contact 
with  glass.  F,  J.  Wilkins, 

Yield  in  photochemical  reactions  in  [rapidly] 
intermittent  light.  M.  Padoa  and  N.  Vita  (Atti 


II  Cong.  Naz.  Chim.  pura  appl.,  1926,  1256 — 1258; 
Chem,  Zentr.,  1928,  ii,  524). — Experiments  on  the 
autoxidation  of  hydrogen  iodide  in  light  which  had 
passed  through  a  rotating  sectored  screen  showed  that 
the  photochemical  yield  at  first  increased  with  the 
number  of  alternations  (transparent  and  dark)  of  the 
sectors,  and  then  decreased  to  a  constant  value. 
Alternations,  without  dark  sectors,  of  two  or  more 
colours  caused  greater  dependence  of  yield  on  the 
velocity.  Maxima  were  observed. 

A.  A.  Eldridge. 

Influence  of  photographic  reactions  on  the 
Weigert  effect  in  photochloride.  EL  Zocher  and 
K,  Coper  (Z.  physikal.  Chem.,  1928,  139,  263 — 272 ; 
cf.  A.,  1928,  593). — The  anisotropy  of  silver  induced  in 
the  photochloride  by  the  Weigert  effect  is  shown  to 
persist  throughout  many  photographic  reactions. 
Changes  in  concentration  of  the  silver  are  accom¬ 
panied  by  characteristic  variations  in  the  anisotropy, 
which  is  also  strongly  modified  by  photographic 
processes  such  as  washing,  drying,  fixing,  etc.  Aniso¬ 
tropic  gold,  platinum,  and  copper  are  formed  by 
replacement  of  the  silver  when  the  plate  coated  with 
the  anisotropic  silver  chloride  is  submitted  to  the 
action  of  toning  baths  of  suitable  salts  of  these  metals. 
The  results  are  discussed.  L.  S.  Theobald. 

Photochemical  action  of  bromine  on  methyl 
maleate  and  fumarate.  R.  Schmidt  (Z.  physikal. 
Chem.,  1928,  B,  1,  205 — 238). — It  is  assumed  that  the 
photosensitive  reaction  between  bromine  and  methyl 
maleate  depends  on,  the  formation  of  bromine  atoms 
by  the  action  of  light.  The  quantum  yield  of  methyl 
fumarate  varies  with  the  initial  concentrations  of 
ester  and  bromine,  the  intensity  and  wave-length  of 
the  incident  light,  and  the  temperature.  The  experi¬ 
mental  results  are  in  accordance  with  the  equation 
where  is  the  quantum  yield 
when  a  negligible  number  of  bromine  atoms  are 
withdrawn  by  recombination  or  addition  to  the  ester, 
&<f>  is  the  difference  between  and  a  function  of  the 
ester  concentration,  I  is  the  intensity  of  the  incident 
light,  and  k0  and  kt  are  constants.  The  significance 
of  the  variations  of  the  quantum  yield  with  the  wave¬ 
length.  of  the  light  and  the  temperature  is  discussed. 
Study  of  the  addition  of  bromine  to  methyl  fumarate 
affords  values  for  the  quantum  yield  which  are  in 
agreement  with  those  to  be  expected  from  Wach- 
holtz’s  investigation  of  the  ethyl  esters.  The 
theoretical  conception  of  the  identity  of  the  inter¬ 
mediate  stages  of  the  tautomeric  change  of  the  maleic 
ester  and  of  the  addition  of  bromine  to  the  fumarie 
ester  is  supported  by  the  relationship  between  the 
quantum  yield  a0.I-V  and  the  bromine  concen¬ 
tration.  In  aqueous  solution  the  quantum  yield  is 
approximately  the  same  as  in  carbon  tetrachloride 
solution.  H.  F.  Gillbe. 

Changes  in  cellulose  nitrate  when  exposed  to 
light.  V.  Cofman  and  EL  B.  DeVore  (Nature,  1929, 
123,  87). — The  production  of  a  red  colour  when 
celluloid  containing  malachite-green  is  exposed  to 
sunlight  (Rayleigh,  A.,  1928,  1341)  is  apparently  due 
to  the  liberation  of  oxides  of  nitrogen.  The  wave¬ 
length  most  effective  in  the  acid  decomposition  of 
cellulose  nitrate  is  3100  A.  A.  A.  Eldridge. 
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Reaction  of  ketones  with  alcohols  under  the 
influence  of  light,  IV.  Photo-electric  effect  of 
benzophenone.  G.  H,  Yisser  (Ree.  fcrav.  ehim., 
1928,  47,  1037 — 1041). — In  order  to  determine  the 
primary  reaction  in  the  photochemical  oxidation  of 
alcohols  in  presence  of  aromatic  ketones,  the  photo¬ 
electric  emission  of  electrons  from  henzophenone  has 
been  investigated  by  means  of  a  Geiger  ionisation 
chamber.  The  “  threshold  ”  wave-length  necessary 
for  the  emission  of  electrons  is  between  302*5  and 
253*7  myL}  which  agrees  well  with  the  pronounced 
band  at  260  mu  in  the  absorption  spectrum  of  benzo- 
phenone  and  probably  corresponds  with  an  ionisation 
of  the  molecule.  This  is  not  the  spectral  region, 
however,  which  is  active  in  the  photochemical 
oxidation  of  alcohols,  0.  J*  Walker. 

Photochemical  yield  in  the  chlorophyll  assimil¬ 
ation  [of  carbon  dioxide]  with  complex  and 
intermittent  lights.  M.  Palo  a  and  N.  Vita 
(Gazzetta,  1928,  58,  647 — 654). — -Prom  a  study  of 
the  photochemical  action  of  light  on  green  plants,  as 
measured  by  the  amount  of  oxygen  evolved,  it  is 
shown  that  the  sum  of  the  separate  actions  of  red, 
yellow,  and  green  light  is  greater  than  the  action 
of  the  corresponding  amount  of  white  light.  Inter¬ 
mittent  white  light  (cf.  A.,  1927,  528)  also  has  a 
different  effect  from  continuous  light  on  the  photo¬ 
chemical  yield.  At  certain  interruption  frequencies 
maximum  yields  are  obtained,  which  in  some  cases 
are  three  times  as  great  as  the  yield  obtained  by 
using  continuous  illumination.  These  results  are 
compared  with  those  previously  obtained  (A.,  1928, 
1102)  with  other  photochemical  reactions. 

O.  J.  Walker, 

Action  of  ultra-violet  rays  on  the  formation 
of  sugars  and  complex  aldehydes  from  solutions 
of  alkali  and  alkaline-earth  metals  hydrogen 
carbonates  and  of  carbon  dioxide  in  presence  of 
reducing  and  colloidal  catalysts.  G.  Mezzadroli 
and  E.  Varetgb  (Zymologiea,  1928,  3,  165—171; 
cf.  A.,  1928,  255). — Exposure  of  these  hydrogen 
carbonate  solutions  to  ultra-violet  rays  results  in 
increase  of  the  reducing  power  (determined  iodi- 
mefcrically)  of  the  solutions  to  a  maximum,  followed 
by  rapid  decrease.  Under  similar  conditions,  solu¬ 
tions  of  carbon  dioxide  prepared  by  continuous 
passage  of  the  gas  through  water  show  progressive 
increase  in  reducing  properties.  The  presence  of 
colloidal  or  reducing  catalysts  increases,  in  some 
cases  three-  or  four-fold,  the  maximum  reducing 
powers.  The  greatest  yield  of  reducing  substances, 
referred  to  the  carbon  dioxide  reacting,  is  obtained 
with  calcium  hydrogen  carbonate  in  presence  of  finely- 
powdered  magnesium.  T.  H.  Pope. 

Effect  of  ultra-violet  light  on  the  dielectric 
properties  of  crystals.  A.  A.  Aardal  (Proc. 
Iowa  Acad.  ScL,  1927,  34,  276). — Variation  of  the 
dielectric  constant,  phase  angle,  and  resistance  has 
been  observed  when  certain  natural  crystals  are 
exposed  to  ultra-violet  light. 

Chemical  Abstracts. 

Chemical  action  of  X-rays.  P.  Gunther  (Z. 
angew.  Chem.,  1928,  41,  1357 — 1361). — A  review  of 
recent  work.  A.  B.  Powell. 


Reaction  of  excited  mercury  with  oxygen. 
A.  J.  Leifhnsky  and  A.  W,  Saguwn  (Z,  physikal, 
Ohcm.,  1928,  R,  1,  362 — 368). — An  investigation  has 
been  made  of  the  oxidation  of  mercury  vapour  under 
the  influence  of  light  from  the  mercury  arc,  and  also 
by  bombardment  with  electrons  emitted  by  glowing 
platinum  and  accelerated  by  different  voltages.  Only 
the  line  2537  A.  appears  to  ho  photoehemically  active, 
and  the  velocity  of  reaction  increases  with  increasing 
pressure  of  mercury  vapour.  For  any  given  mercury 
pressure  there  is  an  oxygen  pressure  at  which  the 
velocity  is  a  maximum.  This  is  in  agreement  with 
the  conception  of  a  chain  reaction.  The  velocity  of 
reaction  is  not  affected  by  electrons  accelerated  by  a 
field  of  less  than  5  volts,  which  is  the  value  of  the 
first  resonance  potential  of  mercury.  The  results  show 
that,  contrary  to  the  observations  of  Noyes  (J.  Aimer, 
Chem.  Soc. ,  1928, 50,  49),  the  reaction  is  due  to  excited 
mercury  atoms  only,  and  the  primary  formation  of 
ozone  has  not  much  influence.  M.  S.  Burr, 

Formation  of  ozone  by  cathode  rays.  A,  L. 
Marshall  (J.  Amer,  Chem,  Soc.,  1928,  50,  3178 — 
3197). — The  ozonisation  of  oxygon  by  high-velocity 
electrons  is  a  homogeneous  gas  reaction  independent 
of  the  nature  or  extent  of  the  surface  exposed.  The 
energy  of  the  electron  beam  seems  to  diminish 
exponentially  after  penetrating  the  window  of  the 
oxygen  cell ;  half  of  the  ozonisation  occurs  within  a 
short  distance  of  the  window.  For  low  currents  in 
the  cathode-ray  tube  the  logarithm  of  the  rate  of* 
flow  of  the  oxygen  through  the  cell  is  a  linear  function 
of  the  yield  of  ozone  for  a  given  exposure.  The  rate 
of  formation  of  ozone  increases  with  the  pressure, 
although  at  high  pressures  the  yield  is  independent 
of  the  pressure.  The  ozone  is  also  decomposed  by 
the  cathode  rays,  and  eventually  a  steady  state  is 
reached,  independent  of  the  tube  current,  in  which 
one  ozone  molecule  is  contained  in  1700  oxygen 
molecules.  The  attainment  of  a  saturation  current 
observed  in  the  experiments  of  Kruger  and  Uteseh 
(A,,  1926,  136)  could  not  be  confirmed,  so  that 
the  results  of  these  experimenters  are  regarded  as 
doubtful.  S.  K.  Tweedy. 

Combination  of  hydrogen  and  oxygen  under 
the  influence  of  cathode  rays.  A.  L.  Marshall 
(J.  Amer.  Chem.  Soc.,  1928,  50,  3197—3204).— 
Hydrogen  peroxide,  water  vapour,  and  ozone  are 
formed  as  primary  products,  the  rate  of  formation 
of  the  first-named  being  almost  independent  of  the 
hydrogen  and  oxygen  concentrations,  whereas  the 
rates  of  formation  of  the  last-named  vary  very  con¬ 
siderably.  Since,  however,  the  rates  of  formation 
of  ozone  and  of  water  vapour  always  parallel  one 
another  very  closely,  the  same  mechanism  is  prob¬ 
ably  responsible  for  both.  This  conclusion  is  sup¬ 
ported  by  the  fact  that  the  yield  of  peroxide  decreases 
as  the  rate  of  flow  is  diminished,  the  decreases  being 
related  linearly  to  the  accompanying  increases  in  the 
yield  of  water  vapour.  The  gross  rate  of  reaction 
parallels  that  observed  by  Lind  (A.,  1919,  ii,  210)  for 
the  same  reaction  under  the  influence  of  a -particles, 

S.  K,  Tweedy. 

Chemical  effects  of  cathode  rays  on  oxygen, 
air,  nitric  oxide,  and  carbon  dioxide.  W.  F. 
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Busse  and  F.  Daniels  (J.  Amer.  Chem.  Soc.,  1928, 
50,  3271 — 3286). — In  the  ozonisation  of  oxygen, 
which  proceeds  independently  of  the  nature  of  the 
surface  of  the  containing  cell  (cf.  preceding  abstracts), 
for  short  exposures  the  yield  is  a  function  of  the 
voltage  and  current  of  the  cathode-ray  tube,  the 
exposure,  the  distance  between  the  tube  and  the 
reaction  cell,  and  the  source  of  the  oxygen,  but  is 
independent  of  the  time  (within  limits)  during  which 
the  ozone  remains  in  the  reaction  cell  and  of  the 
moisture  content  of  the  oxygen.  Equilibrium  is 
attained  when  about  0*1  mol.-%  of  ozone  is  present. 
One  molecule  is  formed  for  each  ion  pair,  which  is 
not  in  agreement  with  the  results  of  Kruger  and 
Utcsch.  The  M  jC  ratio,  or  the  number  of  molecules 
formed  or  decomposed  per  electron  passing  through 
the  cathode-ray  tube,  is  100  for  the  formation  of 
ozone.  When  air  is  used,  this  efficiency  falls  to 
about  half  the  value,  but  nitrogen  oxides  are  also 
formed  in  varying  yields  (MjO— 13*5 — 16*0).  When 
nitric  oxide  is  exposed,  oxygen,  nitrogen,  and  nitrogen 
dioxide  are  formed ;  M/G  is  230  for  this  decom¬ 
position.  Carbon  dioxide  yields  carbon  monoxide 
and  oxygen  (ozone),  the  MjG  ratio  being  3.  The 
energy  of  the  rays,  determined  ealorimetrieally,  varied 
from  3  to  16  g.-eal,  per  min.  The  chemical  behaviour 
of  high-voltage  electrons  is  essentially  the  same  as 
that  of  a-particles.  S.  K.  Tweedy. 

,  Irradiated  quenching  of  cadmium  resonance 
radiation.  J.  R.  Bates  (Proc.  Nat.  Acad.  Sci., 
1928,  14,  849 — 852). — Cadmium  atoms  in  the  23PX 
state  will  not  activate  hydrogen  atoms  sufficiently 
to  cause  them  to  react  with  ethylene,  whereas  mercury 
atoms  in  the  same  state  of  activation  will  promote 
the  reaction.  Hydrogen  was  found  to  quench 
cadmium  resonance  radiation  just  as  effectively  as 
it  does  that  of  mercury.  Hydrogen  atoms  cannot  be 
formed  by  these  collisions,  but  there  is  an  increase  in 
the  vibrational  energy  of  the  hydrogen  molecule.  It 
proved  difficult  to  study  the  temperature  coefficient 
of  the  reaction  between  cadmium  atoms  in  the  23PX 
state  and  hydrogen  molecules  to  give  hydrogen  atoms 
owing  to  the  large  quenching.  The  work  provides 
some  evidence  for  the  consideration  that  in  the  case 
of  activation  reactions,  the  thermal  activation  of 
reactants  is  not  so  important  as  the  activation  of 
some  catalytic  substance  which  may  be  present. 

A.  J.  Mee. 

Chemical  inertia  of  the  rare  gases,  I.  Action 
of  helium  on  platinum.  H.  Damianovich  (Anal. 
Fis.  Quim.,  1928,  26,  365—371 ;  cf.  A.,  1926,  657).— 
When  a  discharge  from  an  induction  coil  was  passed 
between  platinum  electrodes  in  a  tube  containing 
helium  at  about  3  mm.  pressure  a  deposit  was  formed 
on  the  tube  and  a  diminution  of  pressure  was  observed 
corresponding  with  absorption  of  14 — 34  c.c.  per  g. 
of  platinum  deposited.  The  deposit,  which  was  dark 
grey,  non-metallic,  and  of  characteristic  microscopical 
appearance,  decomposed  at  a  measurable  rate  in  a 
vacuum  between  90°  and  160°  to  yield  helium  and 
metallic  platinum,  and  probably  consisted  of  platinum 
containing  adsorbed  helium  or  mixtures  of  this  with 
definite  compounds  and  excess  of  metal. 

R.  K.  Callow* 


Preparation  of  cuprous  sulphate.  J.  6*  F. 
Drtjce  and  G.  Fowles  (Chem.  News,  1928,  137, 
385 — 386). — Copper  turnings  are  dropped  into  con¬ 
centrated  sulphuric  acid  heated  at  200°  and  when 
the  reaction  has  ceased  the  green  solution  is  decanted 
from  any  anhydrous  cupric  sulphate  through  an 
asbestos  filter  into  a  mixture  of  equal  volumes  of 
anhydrous  alcohol  and  ether  or  into  methyl  alcohol. 
Cuprous  sulphate  separates  in  white  crystals  which 
rapidly  decompose  in  moist  air  into  copper  and  cupric 
sulphate.  A.  R.  Powell. 

Oxidation  of  silver  under  dilute  solutions  of 
ammonia.  K.  A.  Hofmann  and  U.  Hofmann 
(Ber.,  1928,  61,  [£],  2566— 2575).— Silver,  under 
aqueous  solutions  of  non- oxidising  substances  at  the 
ordinary  temperature,  is  much  more  rapidly  oxidised 
by  atmospheric  oxygen  than  is  indicated  by  the 
literature.  Under  pure  water  saturated  with  oxygen 
the  action  on  silver  is  very  slight ;  tins  effect  is  not 
due  to  the  slight  solubility  of  silver  oxide  since  silver 
is  not  noticeably  oxidised  under  dilute  acetic  acid. 
The  oxidisability  of  silver  in  presence  of  dilute 
ammonia  is  of  a  different  order  of  magnitude  from 
that  under  dilute  acid ;  this  is  ascribed  to  the  con¬ 
version  of  the  oxide  into  the  complex  Ag(NH3)2*OH 
and  the  prevention  of  the  reverse  elec trochemic al 
reaction.  The  dissolution  of  silver  in  ammonia  solu¬ 
tions  containing  oxygen  follows  an  unexpected  course, 
since  the  weight  of  metal  dissolved  per  day  depends 
greatly  on  the  volume  of  the  supernatant  liquid  and 
the  process  comes  to  a  conclusion  after  some  months, 
long  before  the  solubility  of  silver  oxide  in  the  ammonia 
has  attained  the  saturation  limit.  A  reverse  action 
leading  to  re-separation  of  silver,  Agj|SS.^=^Agpow(]er, 
is  not  possible  under  the  experimental  conditions. 
The  possibility  that  the  paralysis  of  the  change  is 
due  to  the  formation  of  nitrite  as  in  the  case  of 
copper  is  discounted  by  the  observation  that  the 
production  of  nitrite  is  too  small  to  account  for  the 
effect  and  that  ammonium  nitrite  is  stable  in  ammoni- 
acal  solution  in  presence  of  silver  powder.  Utilisation 
of  the  oxygen  in  other  directions,  such  as  formation 
of  nitrogen  from  ammonia,  is  not  involved,  since  a 
quantity  of  air  preserved  for  months  over  ammoniaeal 
silver  oxide  still  contained  20*6%  of  oxygen.  If  the 
ammonia  solution  is  renewed  after  the  action  has 
come  to  a  pause,  the  silver  is  again  dissolved  but  at 
a  much  slower  rate.  The  restriction  depends  on  the 
compound  Ag(NHo)2*OH  and,  if  this  is  transformed 
into  the  corresponding  salt  by  addition  of  ammonium 
nitrate  or  sulphate,  it  becomes  operative  at  a  much 
higher  concentration  than  in  the  absence  of  such 
addenda.  An  adequate  explanation  of  the  restriction 
is  found  in  the  assumption  of  the  slow  formation  of 
small  amounts  of  silver  fulminate  or  similar  pro¬ 
ducts,  e.g.,  Ag3N  or  Ag2NH,  which  are  gradually  pre¬ 
cipitated  by  evaporation  of  ammoniaeal  silver  oxide 
solutions.  Helped  by  the  surface  action  in  the 
adsorption  layer,  the  amount  of  silver  nitride  can 
finally  become  so  considerable  that  restriction  occurs. 
Hence  inactive  silver  powder  always  appears  darker 
than  the  active  material,  although  foreign  matter  is 
present  in  quantity  which  can  scarcely  be  detected 
analytically.  The  deposit  is  gradually  removed  by 
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the  air  under  aqueous  ammonia,  but  the  process  is 
so  slow  that  the  surface  of  the  silver  powder  remains 
covered  as  a  consequence  of  fresh  deposition  of  silver 
nitride  from  the  solution.  Confirmation  of  this 
hypothesis  is  found  in  the  observation  that  additions 
of  chlorides,  bromides,  and  iodides  facilitate  restriction 
in  increasing  sequence  corresponding  with  the  solu¬ 
bility  of  the  silver  halides  and  that  the  mode  of 
action  of  these  addenda  agrees  with  the  limitation 
caused  by  the  silver  nitride.  H.  Wren. 

Magnesia-graphite  reactions  at  high  temper-” 
atures.  F.  T.  Chesnut. — See  B.,  1929,  16. 

Reduction  of  tricalcium  phosphate  by  carbon, 
K.  D.  Jacob  and  D.  S.  Reynolds. — See  B.,  1929,  16. 

Stereochemistry  of  zinc  and  cadmium.  W. 
Wahl  (Forh .  Ill  nord.  Kemistmotet,  1928,  172 — 176). 
— The  following  complex  salts  of  o-phenylenediamine 
and  o-tolylenediamino  with  the  zinc  and  cadmium 
halides  have  been  prepared :  [Cd(o-phen.)2]Cl2 ; 
[Cd{o-phen.)2]Br2  (two  isomerides);  [Cd(o-tol.)2]Br2 ; 
[Cd(o-tol.)4]Br2 ;  [Zn(o-phen.)2]Br2 ;  [Zn(o-phen.)3]Br2 ; 
[Zn(o-phen.)4]Br2 ;  [Zn(o-tol.)2]Br2 ;  [Zn(o-tol.)3]Br2. 
The  above  salts  are  all  rose -red  in  colour  with  the 
exception  of  one  form  of  the  cadmium  di-o -phenyl  - 
enediamine  bromide  and  of  the  zinc  tetra- o-phenyl¬ 
enediamine  bromide.  They  usually  crystallise  well, 
and  can  frequently  be  recrystallised  from  concentrated 
aqueous  solution,  although  some  decompose  when 
their  solutions  are  heated.  The  solutions  in  alcohol 
are  much  more  stable  and  can  be  advantageously 
employed  in  preparing  the  pure  salts.  Cadmium 
di-o-phenylenediamine  bromide  also  exists  in  a  green 
modification,  crystallising  in  needles ;  the  two  salts 
of  this  type  are  probably  geometrical  isomerides,  the 
green  compound  being  the  trans-iorm .  A  similar  green 
modification  of  zinc  tetra-o-phenylenediamine  bromide 
has  also  been  prepared.  The  two  zinc  triammine 
salts  are  octahedral,  and  correspond  with  the  analog¬ 
ous  cobalt  and  chromium  compounds.  Those  of  the 
above  compounds  which  contain  four  phenylenedi- 
arnine  groups  are  of  special  interest,  as  they  represent 
a  class  of  complex  inorganic  salts  not  hitherto  pre¬ 
pared.  In  these  oetammine  salts  the  eight  valencies 
can  be  visualised  as  directed  from  the  centre  of  a 
cube  towards  the  comers  :  in  those  oetammine  com¬ 
pounds  containing  four  bivalent  groups  united  to  a 
central  atom  two  isomerides  are  possible,  the  two 
zinc  tetra-o-phenylenediamine  salts  being  repre¬ 
sentatives  of  this  class,  and  geometrical  isomerides. 
If  an  asymmetrically  placed  group  be  inserted  in 
the  diamine  ring,  eight  isomerides  are  possible,  and 
the  above  cadmium  tetra-o-tolylenediamine  bromide, 
which  possesses  a  deep  rose- violet  colour,  is  probably 
one  of  the  cts-forms.  Direct  proof  of  the  hexahedral 
structure  of  the  above  compounds  is  difficult  to 
obtain,  but  experimental  evidence  shows  that  they 
cannot  be  diaminophenazine  compounds.  Both  Al¬ 
and  p-phenylenediamine  give  rose-red  complex  salts 
with  the  bromides  of*  zinc  and  cadmium,  the  latter 
having  the  composition  [Zn(p-phen.)]Br2.  A  similar 
compound  has  also  been  prepared  from  p-phenylene- 
diamine  and  copper  sulphate,  the  salt  formed  being 
sparingly  soluble  and  very  stable. 

BL  F.  Harwood. 


Action  of  bromine  on  strontium  oxide  and  its 
hydrates.  H.  B.  Dtjnnicliff,  H.  D.  Suri,  and 
K.  L.  Malhotra  (J.C.S.,  1928,  3106—3111).— 
Bromine  was  used  both  in  the  form  of  vapour  and 
in  the  form  of  its  solution  in  carbon  tetrachloride. 
No  reaction  occurs  with  strontium  oxide.  The  mono- 
hydrate  reacts  incompletely  to  form  strontium  brom¬ 
ide  and  hypobroraite.  Bromine  vapour  converts 
strontium  hydroxide  oetahydrate  quantitatively  into 
a  mixture  of  bromide  and  bromate.  The  same  final 
result  is  obtained  by  using  bromine  in  carbon  tetra¬ 
chloride  solution,  but  it  can  be  shown  in  this  case 
that  in  the  initial  stages  of  the  reaction  hypobromite 
is  formed  which  is  subsequently  decomposed  into 
bromide  and  bromate.  From  the  relative  propor¬ 
tions  of  bromide  and  bromate  in  the  final  product  it 
appears  that  some  bromate  is  formed  by  the  direct 
oxidation  of  hypobromite  by  bromine  (ef.  Dietzel 
and  Schlemmer,  A.,  1925,  ii,  892). 

F.  J.  Wilkins. 

Attempts  to  isolate  new  flu  ob  orates.  A. 
Travers  and  Malaprade  (Compt.  rend.,  1928,  187, 
982 — 984 ;  cf.  this  vol.,  38) — Evidence  is  provided  for 
the  decomposition  by  heat  of  potassium  fluoborate  ac¬ 
cording  to  the  reactions  2KBF4=BF3+BF3,2KF  and 
BF3l 2KF — BF3+  2KF,  which  proceed  simultaneously 
at  about  580°  and  therefore  render  difficult  the  isolation 
of  BF3,2KF.  Three  crystalline  compounds,  for  which 
the  ratios  B/K=l  and  F/K=3  were  found,  were 
isolated  from  the  action  of  varying  proportions  of 
boric  acid  on  a  cold  concentrated  aqueous  solution 
of  potassium  hydrogen  fluoride.  J.  Grant. 

Thermal  decomposition  of  aluminium  oxide, 
hydroxide,  and  nitrate.  N.  Parravano  and  G. 
Malquori  (Atti  II.  Cong.  Naz.  Chim.  pura  appL, 
1926,  1131—1134;  Chem.  Zentr.,  1928,  ii,  529). 
— The  heating  curve  of  aluminium  nitrate  nona- 
hydrate  shows  three  arrests  :  at  73*5°  (fusion  with 
conversion  into  the  hexahydrate),  at  140°  (formation 
of  4A1203,3N203, 14H20 ) ,  and  at  200°  (conversion  into 
AUOg) ;  that  of  the  hexahydrate  at  140°  and  200° ; 
the  tetrahydrate  is  converted  into  the  oxide  at  180°. 
The  hexahydrate  can  be  prepared  by  keeping  the 
nonahydrate  over  phosphorus  pentoxide  in  a  vacuum 
or  by  repeated  treatment  with  hot  100%  nitric  acid ; 
the  tetrahydrate  by  the  action  of  nitrogen  pentoxide 
on  the  hexahydrate  at  the  ordinary  temperature. 
The  curve  for  aluminium  chloride  shows  a  slight 
arrest  at  122°;  conversion  into  the  oxide  takes  place 
at  180°.  The  salt  A12(S04)3,18H20  becomes  anhydrous 
at  about  105°  and  affords  alumina  and  sulphur  tri¬ 
oxide  at  about  760°.  The  thermal  dehydration  of 
technical  alumina  proceeds  differently ;  the  pro¬ 
duction  of  definite  chemical  individuals  is  postulated. 

A.  A.  Eld  ridge. 

Surface  oxidation  of  aluminium,  tungsten, 
and  molybdenum.  L.  C.  Bannister  (J.C.S.,  1928, 
3163— 3166).— A  technique  has  been  developed  for 
the  preparation,  both  chemically  and  electrochemie- 
ally,  of  surface  films  of  oxide  on  aluminium,  tungsten, 
and  molybdenum,  which  vary  gradually  in  thickness. 
The  optical  properties  demonstrate  clearly  that  the 
colours  exhibited  are  set  up  by  interference.  Tables 
are  given  showing  the  variation  of  colour  with  applied 
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voltage,  the  number  of  coulombs  used  for  formation, 
and  the  time  of  oxidation.  Films  have  been  isolated 
from  aluminium  by  volatilising  the  metal  away  in 
hot  gaseous  hydrochloric  acid.  They  consist  mainly 
of  oxide,  with  4%  of  water  and  a  trace  of  occluded 
anion  from  the  electrolyte.  F«  J.  Wilkins. 

Separation  of  pure  yttrium  from  yttrium 
earths.  G,  Canneri  (Atti  R,  Accad.  Lincei,  1928, 
[vi],  8,  164 — 167). — Details  are  given  of  the  separ¬ 
ation  of  yttrium  from  yttrium  earths  by  the  fractional 
crystallisation  of  the  double  carbonates  of  the  elements 
with  sodium.  The  yttrium  so  obtained  is  contamin¬ 
ated  with  a  small  percentage  of  erbium.  A  final 
purification  is  obtained  by  the  fractional  precipitation 
of  the  crystalline  double  ferrocyanides  with  the  alkali 
metals  in  the  presence  of  a  large  excess  of  the  alkali 
metal  salt.  The  presence  of  the  latter  eliminates 
the  production  of  the  gelatinous  precipitates  of  the 
simple  ferrocyanides  of  the  yttrium  elements  and 
allows  of  the  production  of  yttrium  salts  of  high 
purity  after  four  precipitations.  F.  G.  Tryborn. 

Germanium.  I.  Mode  of  treatment  of  germ- 
anite,  preparation  of  pure  germanium  dioxide 
and  of  homogeneous  germanium  tetrachloride. 
II.  Action  of  carbon  tetrachloride  on  german¬ 
ium  dioxide*.  L.  Be  be  and  W»  Russ  (Ber.,  1928, 
61,  [2?],  2451—2459,  2460—2403).™!.  If  arsenic  is 
to  be  removed  completely  from  germanium,  it  is 
important  that  as  thorough  a  separation  of  the  two 
elements  as  is  possible  should  be  effected  in  the 
preliminary  treatment  of  the  germanite.  This  is 
effected  by  treatment  of  the  finely-divided  mineral 
with  a  mixture  of  nitric  acid,  sulphuric  acid,  and 
water  in  the  volume  ratio  50  :  20  :  50  (of.  Keil,  A., 
1926,  589)  whereby  germanium  dioxide,  almost  free 
from  arsenic  and  containing  as  impurities  chiefly 
lead  sulphate  and  gangue,  remains.  The  residue  is 
mixed  with  fuming  hydrochloric  acid  {d  1*19)  and 
distilled  in  an  all -glass  apparatus  in  a  stream  of 
chlorine,  the  condensate  being  collected  in  a  receiver 
charged  with  20%  hydrochloric  acid.  The  lower 
layer  of  germanium  tetrachloride  is  hydrolysed  to 
the  dioxide  by  water*  The  precipitated  dioxide 
contains  small  amounts  of  chlorine  which  cannot  be 
removed  by  decantation  with  cold  or  hot  water  but 
are  evolved  as  hydrogen  chloride  by  distillation  with 
steam,  thus  indicating  the  probable  existence  of 
germanium  oxychloride.  The  germanium  in.  the 
filtrate  is  precipitated  in  the  presence  of  6N-sulphuric 
acid  as  the  disulphide,  which  is  oxidised  to  the  dioxide 
by  a  mixture  of  nitric  acid,  sulphuric  acid,  and  water. 

The  liquid  remaining  after  the  preliminary  treat¬ 
ment  of  the  germanite  (see  above)  is  submitted  to 
electrolysis  between  a  platinum  gauze  anode  and  a 
copper  cathode  until  the  deposit  on  the  latter  becomes 
black  owing  to  arsenic.  The  liquid  is  concentrated 
and  the  germanium  dioxide  which  separates  is  sub¬ 
jected  to  treatment  with  hydrochloric  acid  and  dis¬ 
tillation  in  chlorine  as  before.  The  germanium  dioxide 
so  prepared  is  spectroscopically  pure. 

Germanium  dioxide  is  converted  into  the  tetra¬ 
chloride  by  distillation  with  hydrochloric  acid  in  a 
current  of  hydrogen  chloride  and  condensation  of  the 
distillate  in  a  receiver  cooled  by  a  mixture  of  ice  and 


salt.  The  colourless,  lower  layer  of  germanium  tetra¬ 
chloride  contains  hydrogen  chloride,  which  is  mainly 
removed  by  aspiration  of  dry  air  through  it  at  18° 
followed  by  distillation.  The  product  is  preserved 
over  anhydrous  sodium  carbonate  and  subsequently 
distilled.  It  has  b.  p.  83°/760  mm, 

II.  Nitrogon  charged  with  the  vapour  of  carbon 
tetrachloride  is  passed  over  germanium  dioxide  at 
temperatures  between  500°  and  865°.  Under  con¬ 
stant  conditions  with  respect  to  the  rate  of  passage 
of  the  gas,  the  diminution  in  the  weight  of  the  dioxide 
divided  by  the  duration  of  the  experiment  is  regarded 
as  a  measure  of  the  rate  of  reaction.  The  change 
occurs  with  measurable  velocity  at  500°  and  the  rate 
increases  rapidly  with  rise  of  temperature.  Inter¬ 
mediate  formation  of  germanium  oxychloride  is  not 
observed ;  hexachloroethane,  m.  p.  184 — 187°,  appears 
invariably  to  be  formed.  In  the  behaviour  of  its 
oxide  towards  carbon  tetrachloride,  germanium 
appears  to  be  allied  much  more  closely  to  tin  than 
to  silicon,  H.  Week. 

Constitution  of  sodium  plumbate.  A.  Simon 
(Z,  anorg.  Chem.,  1928,  177,  109— 115).— Since 
sodium  plumbate,  Na2Pb03,3H20  liberates  all  three 
molecules  of  water  simultaneously  at  110°,  and  there 
is  no  evolution  of  oxygon  on  dehydration,  the  salt  is 
derived  from  met&phnnbic  acid  and  does  not  possess 
the  formula  Na2[Pb(OH)6].  This  conclusion  is  sup¬ 
ported  by  the  observation  that  alcohol  does  not 
extract  sodium  hydroxide  from  the  salt.  The 
behaviour  of  the  anhydrous  salt  at  high  temperatures 
(600—800°)  is  described;  at  750°  it  decomposes  into 
sodium  monoxide  and  load  tetroxide,  which  rapidly 
changes  to  red  lead  monoxide.  The  X-ray  spectro¬ 
graph  supports  the  formula  Na«,Pb03,3H*0. 

H.  F.  Ghjl.be. 

Interaction  between  nitrogen  trichloride  and 
nitric  oxide.  Reactions  of  compounds  with  odd 
electrons.  W.  A.  Noyes  (J.  Amen  Chem.  Soc„ 
1928,  50,  2902— 2910).— The  reaction  occurs  in  a 
mixed  chloroform  and  carbon  tetrachloride  solution 
according  to  the  equations  (a)  2NC13=N0+3CL, ; 
(h)  N0C1+N013-N20+2C12;  (c)  NCI3+2N0=N20+ 
NOCl+Clo,  respectively,  according  as  the  tem¬ 
perature  is  0°,  —20°,  or  —80°.  Reaction  (a)  is 
catalysed  by  the  nitric  oxide;  reaction  (6),  which 
is  a  subsidiary  reaction,  and  occurs  slowly  at  —80°, 
is  accompanied  by  the  decomposition  of  one  quarter 
of  the  nitrogen  trichloride  into  nitrous  oxide  and 
chlorine,  and  by  reaction  (a);  reaction  (c)  probably 
occurs  in  two  stages  :  NC13+NG=N0C1+M312,  and 
NC12+N0=N20+C12,  although  the  intermediate 
compound  could  not  be  isolated.  In  light  petroleum 
at  —130°  the  reaction  is  2NCI3+2N0^2N20+3C12. 
The  nitrogen  trichloride  also  reacts  with  the  petroleum 
and  forms  hydrogen  chloride  which  serves  to  catalyse 
a  reaction  like  (6).  An  octet  structure  for  nitrous 
oxide  Is  suggested  in  which  there  is  a  semi-polar 
union  between  the  nitrogen  and  oxygen. 

S.  K.  Tweedy. 

Compound  of  phosphorus  pentachloride  with 
bromine.  W.  A,  Plotnikov  and  S.  Jakubson  (Z. 
physikal.  Chem.,  1928,  138,  243 — 245). — A  reddish- 
brown  compound)  PCl5,5Br2,  m.  p.  25°  (decomp.). 
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separates  from  a  solution  of  phosphorus  penta- 
chloride  and  bromine  in  carbon  disulphide  on  cooling. 

R.  Cu THILL. 

Synthesis  of  hypophosphoric  acid.  T.  Milo- 
bedzki  and  J.  Walczynska  (Rocz.  Chem.,  1928,  8, 
486 — 501). — Tetraethyl  hypophosphate  is  obtained 
by  the  action  of  diethyl  orthophosphoryl  chloride 
on  sodium  diethyl  phosphite,  or  of  diethoxychloro- 
phosphine  on  sodium  diethyl  orthophosphate.  Tetra¬ 
ethyl  hypophosphate  readily  dissociates  to  yield 
diethyl  hydrogen  phosphate  and  metaphosphorie 
acid.  Tetramenthyl  hypophosphite ,  prepared  in  a 
similar  way  to  the  ethyl  ester,  dissociates  with  the 
production  of  menthene  and  free  hypophosphoric 
acid .  R .  Truszko wskt. 

Hydrogen  poly  sulphides.  0.  von  Deines  (Z. 
anorg.  Chem.,  1928,  177,  124 — 128). — On  addition 
of  100  c.c.  of  3zY-hydrogen  chloride  solution  to 
100  c.c.  of  sodium  thiosulphate  solution  a  floeculcnt 
yellow  precipitate  is  formed  which  in  the  course  of 
some  minutes  changes  to  a  yellow  oil,  consisting  of  a 
solution  of  sulphur  in  hydrogen  persulphide.  Pre¬ 
cipitated  “  white  ”  sulphur  actually  consists  of 
hydrogen  persulphide  containing  a  large  quantity 
of  sulphur.  Polysulphides  are  also  formed  by  the 
action  of  acids  on  sodium  hyposulphite  solutions. 

H.  F.  Gillee. 

Sulphurous  acid  and  its  salts.  VI.  [With  E. 
Haufe.]  Autodecomposition  of  aqueous  hydro¬ 
gen  sulphite  solutions.  VII.  [With  E.  Kircheisen.] 
Interaction  of  hydrogen  sulphite  and  hydro¬ 
sulphide.  VIII.  Inter-relationships  of  the  sul¬ 
phur  acids.  F.  Foerster  (Z.  anorg.  Chem.,  1928, 
177,  17 — 41,  42 — 60,  61 — 70). — VI.  The  spontaneous 
decomposition  of  hydrogen  sulphite  solutions,  besides 
being  considerably  accelerated  by  the  presence  of 
selenium,  is  autocatalytie,  the  first  products  being 
sulphate  and  trithionate  ions,  but  not  tetrathionate  : 
4HS03'— >S04//+S306//+2H20.  The  slower  the  re¬ 
action  the  greater  is  the  decomposition  of  the  tri¬ 
thionate  according  to  the  equation 
S04 ' ' ~f  S203 ' ' + 2H * .  The  autocat alv tic  nature  of  the 
main  reaction  is  ascribed  to  the  hydrogen  ion,  of 
which  the  concentration  increases  more  rapidly  than 
is  indicated  by  titration,  using  methyl-orange  as 
indicator,  on  account  of  the  disappearance  of  HS03'. 
The  mechanism  of  the  process  is  as  follows  :  the 
seleno-dithionate  ion,  formed  rapidly  by  the  action 
of  hydrogen  sulphite  solution  on  selenium  or  on 
selenious  acid,  undergoes  the  decomposition,  acceler¬ 
ated  by  the  hydrogen  ion,  SeS.,06"+H20 — >S04"+ 
SeS03"+2H’ ;  in  presence  of  more  hydrogen  sulphite 
a  series  of  reactions  then  takes  place  : 
SeS03"+2H‘^=a=  SeO+SO+H,0 ;  Se0+2HS03' — >- 
SeS206"+H30 ;  S0+2HS03' — ^S3O0"+H2O. 

In  absence  of  selenium  the  hydrogen  sulphite  ion 
decomposes  very  slowly,  according  to  the  equation 
4HSOa' — >2S04"+S203"+2H'+H20 ;  the  resulting 
hydrogen  ions  in  this  case  also  effect  autocatalysis, 
probably  through  the  formation  of  polythionates. 

VII.  On  mixing  solutions  containing  respectively 
2  mols.  of  hydrogen  sulphite  and  1  mol.  of  hydro - 
sulphide,  thiosulphate  is  formed  immediately  and  in 
almost  theoretical  quantity :  2HS'+4HS03' — > 
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3S203'  +3H20;  free  sulphur  and  sulphite  ion  result 
as  by-products  in  equimolecular  quantities.  An 
excess  of  hydrogen  sulphite  causes  the  formation  of 
trithionate  and  sulphite  in  addition  to  thiosulphate, 
but  the  primary  reaction  is  so  rapid  that  the  secondary 
effects  may  be  observed  only  if  the  hydrosulphide 
solution  be  added  to  the  hydrogen  sulphite  solution ; 
if  the  procedure  be  reversed  the  excess  of  hydrogen 
sulphite  remains  unchanged.  The  theory  of  the 
reactions  involved  is  discussed,  it  being  assumed 
that  the  hypothetical  sulphur  monoxide  plays  an 
important  part. 

VIII.  (Of.  Bassett  and  Durrant,  A.,  1927,  843.) 
On  the  assumption  of  the  existence  in  aqueous 
solution  of  the  equilibrium  H2S02^±=  SO+H20 
between  sulphoxylie  acid  and  its  hypothetical  anhydr¬ 
ide,  the  following  equations  are  suggested  to  account 
for  the  formation  of  certain  other  of  the  sulphur  acids : 
(1)  SO+H2S — >-2S+H00,  (2)  2S0+H,0=^S,03''+ 
2H‘,  (3)  SO+2HSO/— >S306"+H20,  and  (4)  SO+ 
HS203' — >S506"+H20-  New  views  on  the  initial 
stage  of  the  Wackenroder  reaction  are  put  forward, 
based  on  the  occurrence  of  the  reaction  H«jS+H2S03 
^So(OH)2+H,0  followed  by  S2<0H)*+H2S03+ 
H20  3H2S02“  and  S2(OH)2+H2S^“2H26+3S. 

Bassett  and  Durrant’s  equation  for  the  formation  of 
trithionic  acid,  viz.,  2H2S203^=  H2S+H2S306,  is 
shown  to  be  improbable,  equation  (3)  being  more  in 
accord  with  the  observed  facts.  H.  F.  Gillbe. 

Decomposition  of  thiosulphate  by  hydrogen 
chloride.  O.  von  Deines  (Z.  anorg.  Chem.,  1928, 
177,  13 — 16). — Sulphoxylie  anhydride  plays  an  im¬ 
portant  part  in  the  decomposition  of  thiosulphate  by 
acids,  and  the  production  of  hydrogen  persulphide 
has  been  established.  H.  F.  Gillbe. 

Determination  of  the  m.  p.  of  mineral  sul¬ 
phides  and  arsenides.  L.  H.  Borgstrom  (Forh. 
Ill  nord.  ICemistmotet,  1928,  169 — 171). — A  know¬ 
ledge  of  the  m.  p.  of  the  ore  minerals  is  of  value  with 
regard  to  the  method  of  origin  of  such  deposits.  A 
number  of  determinations  have  been  carried  out, 
employing  a  modification  of  the  usual  laboratory 
m.-p.  apparatus,  the  mineral  being  heated  in  a  glass 
or  quartz  capillary  tube  immersed  in  a  bath  of  fused 
salts  contained  in  a  platinum  crucible  and  heated 
electrically.  A  Le  Chatelier  thermo-element  is  em¬ 
ployed  to  measure  the  temperature,  and  this  may  be 
inserted  directly  into  the  fused  salts,  no  protective 
tube  being  necessary.  The  most  suitable  salts  for 
the  bath  are  alkali  chlorides,  sulphates,  and  nitrates, 
or  mixtures  of  the  two  former.  An  advantage  of  the 
method  is  the  small  amount  of  mineral  required  for 
a  determination.  The  lowest  m.  p.  are  shown  by 
the  sulphides  of  the  metalloids,  realgar  melting  at 
310°,  orpiment  at  325°,  stibnite  at  546°,  and  bis- 
muthinite  at  718°.  The  sulphides  and  arsenides  of 
the  metals  usually  melt  between  800°  and  1200°, 
but  in  some  cases  decomposition  with  volatilisation 
of  sulphur  or  arsenic  takes  place  below  the  m.  p. 
The  majority  of  the  mineral  sulpharsenides  and 
sulphantimonides  melt  between  400°  and  600°,  but 
the  minerals  of  the  tetrahedrite  group  melt  at  600 — 
700°,  and  some  sulpho-salts  of  bismuth  above  800°. 
The  following  minerals  of  the  above  class  have  low* 


1G0 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


m.  p.  :  dufrenoysite  450°,  stephanite  470°,  and 
pyrargyrite  480°,  and  it  is  suggested  that  these 
minerals  may  be  utilised  as  “  geological  thermo¬ 
meters.”  H.  F«  Harwood. 

Corrosive  action  of  sulphur  monochloride. 
E.  H.  Harvey.— See  B.,  1929,  16. 

Molybdates  and  tungstates.  Binary  systems 
LioMo04-Mo03,  Na.JMo04-Mo03P  KgMoO^MoOg, 
Li2WQ4  W03,  Na,W04-W03,  K2W04-W03, 

LiiMo04~Na2Mo04,  Li2W04-Na2W04l  LLMo04~ 
K^Mo04.  F.  Hoermann  (Z.  anorg.  Chem“,  1928, 
177, 145 — -186). — The  simple  molybdate  and  tungstate 
of  lithium  separate  from  aqueous  solution  and  from 
fusions  as  anhydrous  trigonal  crystals,  whereas  the 
potassium  salts,  which  are  also  anhydrous,  crystallise 
in  the  monoclinic  system ;  the  dihydrated  sodium 
salts  form  rhombic-bipyramid  al  crystals.  Thermal 
analysis  of  the  systems  Li2Mo04-Mo03  and  Na2Mo04~ 
Mo03  indicates  the  existence  of  di-,  tri-,  and  tetra- 
molybdates;  in  the  case  of  potassium  the  tri¬ 
molybdate  alone  is  formed.  The  salts  Li20,2Mo03, 
i^a20,2Mo03,  and  IL,0,3Mo03  crystallise  in  the 
rhombic  system.  The  rhombic  ditungstates  of  lith¬ 
ium  and  sodium  melt  without  decomposition,  and 
arc  probably  isomorphous  with  the  corresponding 
molybdates ;  potassium  ditungstate  does  not  appear 
to  exist.  Te t ratun gst a tes  of  lithium  and  sodium, 
and  tri-  and  tetr a- tungstates  of  potassium,  exist. 
The  following  m.  p.  have  been  determined  : 

LL,0,Mo(X,  705° ;  Li20,2Mo03,  (532°) ; 

LU053Mo03,  (549°) ;  LL0,4Mo03,  (568°) ; 

Na,0,Mo03,  687°;  Na20,2Mo03f  612° ; 

Na90,3Mo63,  (528°);  Na.,0,4Mo03,  (515°); 

KoO,Mo03,  926°;  K,0,3Mo03,  571°; 

Li,0,WCL,  742°;  Li*0,2W03,  745°; 

Li20,4W03,  (800°) ;  Na20,W03,  700° ; 

Na„0,2W63,  738°;  Na„0,4W035  (784°); 

K20,WOn,  921° ;  1voO,3W03,  (660°); 

K20,4W03,  (930°) ;  XiJlo04,3Na2Mo04,  (484°) ; 
Li2W04,3Na2W04,  (511°). 

Figures  in  parentheses  are  ineongruent  m.  p. 

H.  F.  Gillbe. 

Reduction  of  tungsten  by  hydrogen.  Mechan¬ 
ism  of  formation  of  crystals  of  tungsten  of 
different  sizes.  G.  A.  Meierson  (J.  Russ.  Phys. 
Chem.  Soc.,  1928,  60,  1217— 1228).— The  growth  of 
crystals  of  tungsten  does  not  commence  below  1200° 
if  the  powdered  metal  be  heated  in  a  stream  of  dry 
hydrogen.  Should  the  latter  contain  moisture, 
growth  commences  at  1050° ,  and  is  accompanied  by 
loss  in  weight  of  the  sample.  These  effects  are  due 
to  the  formation  of  tungsten  dioxide,  which  is  volatile 
at  1050°.  This,  on  being  reduced,  deposits  tungsten 
on  the  crystals  at  the  further  end  of  the  combustion 
tube.  Similarly,  the  formation  of  large  crystals  of 
tungsten  in  the  reduction  of  tungstic  anhydride  is 
duo  to  the  volatility  of  the  oxides  W03  and  W205, 
which  assumes  measurable  proportions  at  850°  and 
900°,  respectively.  Where  tungsten  is  prepared  by 
the  reduction  of  the  trioxide,  the  magnitude  of  the 
crystals  of  the  latter  has  no  influence  on  that  of  the 
product.  It  is  similarly  possible  to  prepare  large 
crystals  of  dioxide  b}T  slow  reduction  of  trioxide  at 
an  appropriate  temperature.  R.  Truszkowski, 


New  fluorides,  especially  chlorine  fluoride. 
0.  Ruff  [with  J.  Fischer,  F.  Luft,  E.  Ascher, 
F.  Laass,  and  H.  Volkmer]  (Z.  angew.  Chem.,  1928, 
41,  1289 — 1292). — Electrolysis  in  a  copper  vessel  at 
125°  of  fused  ammonium  hydrogen  fluoride  gives  a 
good  yield  of  nitrogen  tri  fluoride  which  may  be 
purified  by  fractional  distillation  at  —160°.  Nitrogen 
trifluoride  is  a  colourless  gas,  condensing  to  a  colour¬ 
less  liquid,  b.  p.  —119°,  f.  p.  —210° ;  it  is  relatively 
stable,  is  not  decomposed  by  an  electric  spark,  but 
yields  a  mixture  of  nitric  oxide  and  nitrogen  peroxide 
when  sparked  with  steam.  Chlorine  fluoride,  C1F, 
is  found  among  the  products  of  the  reaction  of 
slightly  moist  chlorine  and  fluorine ;  it  is  a  colourless 
gas  which  condenses  to  a  faintly  yellow  liquid,  b.  p. 
— 110°,  f.  p.  — 150°.  Some  evidence  of  the  form¬ 
ation  of  oxygen  fluoride  or  of  a  hydroxyfluorine 
compound  has  been  obtained  by  the  fractional 
distillation  of  the  gases  obtained  from  the  interaction 
of  fluorine  and  water  vapour.  A.  R.  Powell. 

Existence  of  an  oxide  of  bromine.  B.  Lewis 
and  H.  J.  Schumacher  (Z.  physikal.  Chem.,  1928, 
138,  462). — Experiments  on  the  kinetics  of  the 
reaction  between  bromine  and  ozone  show  the  pres¬ 
ence  of  some  intermediate  compound,  probably  a 
bromine  oxide.  In  order  to  test  this  view,  an  attempt 
was  made  to  isolate  the  product  by  mixing  a  small 
amount  of  bromine  and  liquid  ozone,  and  allowing 
to  evaporate  in  a  flask.  A  thick  white  deposit  of  a 
substance  thought  to  be  bromine  oxide  was  formed 
on  the  walls  of  the  vessel,  but  owing  to  explosion  it 
could  not  be  kept  under  observation  for  a  sufficient 
length  of  time  to  reach  any  definite  conclusion. 

A.  J.  Mee. 

Ferromagnetic  ferric  oxide.  E.  F.  Herroun 
and  E.  Wilson  (Proc.  Physical  Soc.,  1928,  41,  100 — 
111). — A  review  of  recent  work. 


Reaction  between  sodium  nitroprusside  and 
sulphides.  G.  Scagliarini  and  P.  Pratesi  (Atti 
R.  Accad.  Lincei,  1928,  [vi],  8,  75 — 81).- — Stable, 
homogeneous,  crystalline  compounds  of  the  type 
M3[Fe(CN)  OS]  have  been  obtained  by  the  inter¬ 
action  of  the  sulphides  of  potassium,  sodium,  lithium, 
and  rubidium,  with  sodium  nitroprusside  in  absolute 
methyl  alcohol.  Electro-titrimetrie  evidence  is 
adduced  for  the  view  that  the  reaction  proceeds  in 
two  stages  : 


[Fem(CN)5NnO]"+HS'==  [Fen(<M)5N«<J|  J 
rFe«(CX)5N«n<gHl  OH'—  Fe«(CN)#N™^j|] 


+H,0. 


F.  G.  Tryiiorn. 


New  green  compounds  of  cobalt.  II.  A. 
Bernard i  (Gazzetta,  1928,  58,  743 — 757 ;  cf.  A., 
1927,  636). — When  very  dilute  solutions  of  cobalt ous 
salts  and  sodium  hydroxide  react  in  the  cold,  the 
blue  basic  salts  which  arc  first  precipitated  are 
rapidly  converted  into  green  compounds,  which  are 
stable  both  in  solution  and  in  the  dry  state.  The 
formation  of  these  green  compounds  depends  on  the 
proportions  of  cobaltous  salt  and  sodium  hydroxide 
used.  With  cobaltous  chloride  a  green  compound  is 
formed  only  when  the  mol.  ratio  NaOH  :  CoC12»GH20 
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lies  within  the  limits  0*02 — 0*44.  Cobaltous  sulphate 
and  nitrate  behave  similarly  but  within  still  narrower 
limits.  The  green  compounds  are  not  formed  in 
absence  of  oxygen,  but  appear  when  air  is  bubbled 
through  the  solution,  and  their  formation  is  probably 
dependent  on  the  oxidation  of  the  cobalt  atom  from 
the  bivalent  state  to  a  higher  state.  The  compounds 
are  of  variable  composition,  winch  cannot  be  accounted 
for  on  the  usual  valency  principles,  and  they  are 
considered  to  be  “  adsorption  compounds.” 

0.  J.  Walker. 

Quantitative  spectroscopic  analysis  of  alloys. 
T.  Negresco  (J.  Chinn  Phys.,  1928,  25,  343 — 362; 
cf.  A.,  1928,  601,  929). — The  conditions  for  using 
spark  and  arc  spectra  in  the  quantitative  analysis  of 
binary  alloys  are  described,  and  precautions  as  to 
times  of  exposure,  voltage,  and  development  of  plates 
are  given.  Two  lines,  one  for  each  of  the  metals  of 
the  alloy,  very  close  together  are  selected  and  their 
intensities  compared  either  by  eye  or  by  a  micro- 
photometer.  As  the  proportion  of  one  metal  increases 
relatively  to  the  other,  it  is  found  that  the  line  of 
this  metal  is  first  less  intense  and  finally  becomes 
more  intense  than  the  neighbouring  line  of  the  second 
metal.  Comparison  is  made  with  the  photographs 
recording  the  results  of  a  set  of  standard  alloys, 
whereby  the  percentage  of  the  constituents  is  deter¬ 
mined.  The  accuracy  of  the  method  depends  on 
the  constancy  of  the  physical  conditions  employed 
and  also  on  the  nature  of  the  alloy.  Examples  of 
the  analysis  of  Sn-Bi,  Pb-Bi,  Cu-Si,  Fe-Si,  Cu-Co, 
and  Zn-Cd  alloys  are  given.  J.  J.  Fox. 

Sensitivity  of  spectral  lines.  T.  Megresco  (J. 
Chim.  Phys.,  1928,  25,  363—407 ;  cf.  preceding 
abstract). — The  sensitivity  of  any  spectral  line  in  a 
given  source  of  emission  in  an  alloy  depends  solely 
on  its  intensity  in  the  pure  metal  examined  under 
the  same  conditions.  The  effect  of  diminishing  the 
proportion  of  an  element  in  a  mixture  is  studied  and 
it  is  concluded  that  all  the  spectral  lines  excited  by 
any  particular  method  diminish  in  intensity  and 
finally  disappear,  the  last  line  to  vanish  being  the 
most  intense  of  the  particular  spectrum.  These  last 
lines  are  the  true  “  rales  ultimes,”  a  definition  which 
differs  from  that  given  by  de  Gramont  for  these  lines. 
The  divergence  from  de  Gramont ’s  conclusions  is 
discussed  in  detail  and  sources  of  error  in  the  results 
of  various  observers  are  indicated.  It  is  shown  that 
in  spectra  of  sources  of  emission  excited  by  smaller 
energy,  c.g.,  flames  and  ares,  the  most  sensitive  lines  are 
emitted  by  the  neutral  atom  (are  lines) ;  in  those  of 
sources  excited  by  greater  energy,  e.g*f  spark  spectra, 
the  most  sensitive  lines  are  given  by  ionised  atoms 
(spark  lines).  In  both  eases  the  order  of  sensitivity 
of  the  series  is  sharp,  principal,  diffuse,  Bergman n. 

J.  J.  Fox. 

Apparatus  for  rapid  sedimentation  analysis. 
C.  <L  Van  Niehwenbuhg  and  W.  Schoutens, — See 
B.,  1929,  L 

Wood's  metal  as  cathode  in  electrolysis* 
H.  A.  J.  Pieters  (Chem.  Weekblad,  1928,  25,  706— 
707;  cf.  Pa  week  and  Weiner,  A.,  1928,  143).— The 
determination  is  carried  out  by  finding  the  increase 
in  weight  of  a  washed  and  dried  quantity  of  the  alloy 


after  electrolysis ;  the  alloy  is  kept  liquid  dining 
electrolysis.  The  method  is  most  suitable  for  deter¬ 
mination  of  copper,  cadmium,  zinc,  mercury,  nickel, 
and  cobalt  present  as  sulphates.  S.  I*  Levy. 

Fajans'  method  of  titration.  H*  A.  J.  Pieters 
(Chem.  Weekblad,  1929,  26,  6 — 9). — The  use  of 
colour  change  indicators  in  titrations  in  which  pre¬ 
cipitates  are  obtained  has  been  investigated.  In 
addition  to  the  fluorescein  derivatives  employed  by 
Fajans  for  the  silver  halide  titration,  Victoria- violet, 
chrome-green  G,  bromophenol-blue,  and  bromocrcsol- 
purple  are  found  to  give  satisfactory  results,  both  for 
simple  titrations  and  for  determination  of  chloride 
and  iodide  together.  Titrations  of  lead  salts  with 
soluble  oxalates,  ferroeyanides,  and  phosphates  can 
also  be  effected  by  the  same  method.  Close  study 
of  the  conditions  for  reaction  is  necessary  in  each 
case.  S.  I.  Levy. 

Micro-analysis  and  technical  methods  of 
investigation.  B.  Lucas  and  F.  Grassner  (Mikro- 
ehem.,  1928,  6,  116 — 132). — A  description  of  the 
application  of  micro-analytical  methods  to  technical 
X>roblems  with  special  reference  to  the  determination 
of  sulphur,  halogens,  carbon,  hydrogen,  nitrogen,  and 
phosphorus  in  organic  materials,  electro- analysis,  and 
colorimetric  methods.  J.  S.  Carter. 

Spot  analysis.  W.  P.  Malitzky  (Mikrochem., 
1928,  6,  157— 160).— A  reply  to  Feigl  (A.,  1928,  382). 

J.  S.  Carter. 

Gas  analysis  apparatus.  H.  A*  Bahr  (Chem. 
Fabr.,  1929,  13— 15).— Improvements  in  the  con¬ 
struction  and  manipulation  of  absorption  pipettes 
are  described.  A  rapid  and  accurate  form  of  Orsat 
apparatus,  especially  suited  for  the  analysis  of  gases 
containing  hydrogen  and  methane,  is  described. 

J.  S.  Carter. 

Hydrogen-ion  colorimeter,  R.  B.  EL  Grad- 
wohl  (J.  Lab.  Clin.  Med.,  1927,  12,  694—701).— 
The  illuminating  box  slides  along  a  row  of  glass 
ampoules  containing  the  selected  sterile  buffer  of 
known  p*  value.  Chemical  Abstracts, 

1 1  Salt  error  1 1  of  indicators  in  the  colorimetric 
determination  of  p„.  I.  M.  Kolthofe  (J.  Physical 
Chem.,  1928,  32,  1820— 1833).— A  calculation  of  the 
salt  correction  of  indicators  on  the  basis  of  the 
Debye-Huekel  equation  has  been  attempted.  When 
the  ionic  strength  of  the  solution  is  considerably 
greater  than  that  of  the  ordinary  buffer  solutions, 
the  calculated  values  are  higher  than  the  experi¬ 
mental,  Furthermore,  indicators  of  the  same  type 
vary  considerably.  The  salt  corrections  for  many 
indicators  in  citrate  solutions  and  in  the  presence  of 
neutral  salts  have  been  experimentally  determined 
and  referred  to  the  hydrogen  electrode  at  18°  as 
standard.  The  average  salt  corrections  of  the  various 
phthaicins  at  an  ionic  strength  between  0*1  and 
0*0025  are  tabulated.  The  salt  correction  is  also 
dependent  on  the  properties  of  the  buffer  solution. 
Methyl-orange  and  methyl-red  show  small  salt  errors 
under  different  conditions  and  hence  are  suitable 
indicators  in  the  colorimetric  determination  of  pn. 
Their  behaviour  is  explained  by  their  hybrid  character. 

L*  S.  Theobald. 
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Colorimetric  determination  of  hydrogen-ion 
concentration  in  weakly-buffered  solutions.  E. 
Oemax  (Papier-Fabr.,  1929,  27,  27 — 30). — The 
pH  values  of  unbuffered  solutions  are  accurately 
determined  by  plotting  the  q yu  values  observed  as  a 
function  of  the  number  of  drops  of  solution  of 
indicator  present  and  extrapolating  to  zero  con¬ 
centration  of  indicator.  The  slope  of  the  curve  may 
be  decreased,  and  the  accuracy  of  the  determination 
consequently  increased,  by  using  as  indicator  a 
mixture  of  the  indicator  proper  and  one  of  its  salts. 

J.  S.  Carter. 

Titration  of  strong  acids  combined  with 
ammonia  or  organic  amines.  Titration  of 
ammonium  salts,  amino-salts,  and  amino-acids. 
C.  P.  A.  Kappelmeier  (Rec.  trav.  chim.,  1928,  47, 
1004 — 1071). — The  method  depends  on  the  fact  that 
phenolphthalein  paper  which  has  been  reddened  with 
ammonia  or  with  an  organic  amine  is  rapidly  decolor¬ 
ised  when  warmed  owing  to  the  dissociation  of  the 
compound  of  phenolphthalein  with  the  ammonia  or 
amine,  whereas  the  red  colour  produced  by  dilute 
alkalis  is  stable  for  a  considerable  period.  The  total 
acid  content  of  a  solution  containing  sulphuric  acid 
and  ammonium  sulphate  may  be  determined  by 
titrating  with  dilute  sodium  hydroxide  solution  until 
a  piece  of  phenolphthalein  paper  which  has  been 
dipped  in  the  solution  does  not  lose  its  colour  when 
warmed.  The  method  can  give  results  accurate  to 
within  ±0*3%  of  the  total  acid  content  and  is  illustr¬ 
ated  by  titration  results  for  solutions  of  strong  acids 
containing  ammonia  and  nicotine.  It  may  also  be 
used  for  the  determination  of  the  nitrogen  content 
of  ammonium  or  amino-salts.  0.  J.  Walker. 

Universal  indicator  which  gives  the  spectrum 

colours  for  a  ?%  range  of  3- . -11*5.  H.  W.  van 

Urk  (Pharm.  Weekblad,  1928,  65,  1240—1249).— 
The  indicator  is  prepared  by  dissolving  0*1  g.  of 
methyl-orange,  0*04  g.  of  methyl-red,  0*4  g.  of  bromo- 
thymol-blue,  0*32  g.  of  naphtholphthalein,  0*5  g.  of 
phenolphthalein,  and  1*0  g  of  cresolphthalein  in 
70%  alcohol,  and  diluting  to  100  c.c.  S.  J.  Levy. 

Use  of  potassium  iodate  in  back  titration  for 
the  determination  of  the  hypochlorite  content  of 
solutions.  J.  R.  Lewis  and  It.  F.  Klockow  (J. 
Amer.  Chem.  Soc.,  1928,  50,  3243—3244) .— Hypo- 
chlorite  solutions  may  be  analysed  by  adding  excess 
of  a  suitable  reducing  agent  and  titrating  back  with 
potassium  iodate.  exactly  as  described  for  determin¬ 
ing  hydrogen  peroxide  (Jamieson,  <£  Volumetric  Iodate 
Methods/1  1926).  When  sodium  arsenite  is  used  as 
reducing  agent  small  amounts  of  nitrate  or  chlorate 
may  be  present,  but  chlorates  must  be  absent  when 
sodium  thiosulphate  or  iodide  solutions  are  used. 

S.  K.  Tweedy. 

Detection  of  1  *  chloramine- T,  * 1  and  its  differ¬ 
entiation  from  hypochlorites.  H.  W.  van  Urk 
(Chem.  Weekblad,  1929,  26,  9—10). — Various  colour 
tests  by  means  of  which  “  chloramine-21  ”  may  be 
distinguished  are  described;  the  most  suitable  is  the 
behaviour  towards  reduced  indigo-carmine  solution, 
the  yellow  colour  of  which  is  discharged  by  the 
bleaching  action  of  hypochlorites,  but  changed  to 
blue  by  the  oxidising  action  of  the  chloronmine. 


The  thalleioquinine  reaction  is  not  given  by  the 
chloroamine,  but  is  recommended  as  a  more  delicate 
and  suitable  test  for  hypochlorites  than  the  starch- 
iodide  test.  S.  I.  Levy. 

Sensitive  spot  reaction  for  fluoride,  F.  Pav- 
elka  (Mikrochcm.,  1928,  6,  149 — 151).— The  method 
depends  on  the  fact  that  the  colour  of  a  zirconium 
alizarin  lake  is  destroyed  by  hydrofluoric  acid.  The 
test-papers  are  prepared  by  moistening  filter-paper 
with  a  solution  of  basic  zirconium  chloride  to  which 
an  excess  of  an  alcoholic  solution  of  alizarin  lias  been 
added.  The 'dried  papers  are  moistened  with  a  drop 
of  50%  acetic  acid  and  a  drop  of  the  suspected  solu¬ 
tion  is  added.  In  presence  of  0*01  mg.  of  fluorine  a 
yellow  stain  appears  on  the  originally  red  paper. 
Sulphates,  oxalates,  and  phosphates  interfere.  With 
insoluble  fluorides  the  powdered  material  is  shaken 
with  5  c.c.  of  dilute  hydrochloric  acid  containing 
0*5 — 1*0  g.  of  borax  and  a  drop  of  the  resulting 
mixture  taken  for  the  test.  About  0*06  mg.  of 
calcium  fluoride  may  be  detected  thus.  Alternatively, 
the  fluoride  may  be  treated  with  silica  and  sulphuric 
acid  and  the  moistened  test-paper  held  in  the  vapours. 

J.  S.  Carter. 

D eterminatiom  of  sulphur  in  copper  alloys 
containing  tin.  H.  Leysaht. — See  B.,  1929,  22. 

Volumetric  determination  of  sulphate  ion.  Z. 
Mindalev  (Z.  anal.  Chem.,  1928,  75,  392 — 395). — The 
neutral  sulphate  solution  (10  c.c.)  is  treated  with 
10  c.c.  of  alcohol  and  2 — 3  drops  of  a  cold  saturated 
solution  of  potassium  iodide.  The  solution  is  then 
titrated  with  0*lAr-lead  nitrate  solution  added  slowly 
with  vigorous  agitation  until  a  faint  yellow  colour 
persists.  When  these  conditions  are  rigidly  adhered 
to,  concordant  results  very  slightly  below  the 
theoretical  are  obtained.  A.  R.  Powell. 

Determination  of  selenium  in  sulphuric  acid. 
Z.  Reichinstein. — See  B.,  1929,  15, 

Refractometric  analysis  of  solutions  of  pure 
compounds.  F.  Urban  and  V.  W.  Meloche  (J. 
Amer.  Chem.  Soc.,  1928,  50,  3003— 3009).— Tables 
arc  given  which  enable  the  concentrations  of  solutions 
of  telluric  acid,  selcnious  acid,  and  potassium  ferro- 
cyanide  to  be  determined  from  observations  in  an 
immersion  refractometer.  S.  K.  Tweedy. 

Detection  of  phosphoric  acid  in  minerals  and 
rocks.  H.  Leitmeier  (Mikroehem.,  1928,  6,  144 — 
148). — The  sensitive  phosphomolybdic  acid-benzidine 
reaction  may  be  applied  to  the  detection  of  phosphates 
in  minerals  etc.  A  little  of  the  powdered  material 
on  a  filter-paper  or  a  scratch  on  a  porcelain  plate  is 
treated  in  the  manner  described  (Feigl,  A.,  1928, 
1107).  The  localisation  of  phosphates  in  minerals 
may  be  determined  by  pressing  a  filter -paper  moist¬ 
ened  with  nitric  acid-molybdate  solution  against  a 
section.  This  paper  is  then  brought  into  contact 
with  a  second  paper  moistened  with  benzidine  solution 
and  finally  held  in  ammonia  vapour.  The  blue 
regions  correspond  with  the  positions  of  the  phospliatie 
constituents.  J.  S.  Carter. 

Analysis  of  phosphorite.  A.  V.  Krasnovski 
(J.  Chem.  Incl.  Moscow,  192S,  5,  408— 409).— The 
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insoluble  residue  is  determined  by  boiling  5  g.  with 
50  c.c.  of  aqua  regia.  In  the  determination  of  dis¬ 
solved  silica,  nitric  acid  is  employed.  The  filtrate  is 
diluted  to  a  definite  volume;  a  portion  containing 
<0*1  g.  P205  is  used  for  the  determination  of  phosphate 
by  Woy’s  method  (the  molybdate  precipitate  being 
kept  for  2 — 3  hrs.  in  a  warm  place  and  at  least  12  hrs. 
at  the  ordinary  temperature  before  filtration)  and 
another  for  determining  alumina,  iron,  calcium,  and 
magnesium.  This  portion  is  evaporated  nearly  to 
dryness  and  treated  on  a  water- bath  with  1  g,  pieces 
of  tin  and  a  few  e.e.  of  fuming  nitric  acid  to  eliminate 
phosphoric  with  metas  tannic  acid.  The  iron  and 
alumina  are  determined  together  by  Blum’s  method ; 
the  filtrate  is  diluted  to  300  e.c.,  and  the  calcium  pre¬ 
cipitated  twice  as  oxalate  from  solutions  containing 
acetic  and  hydrochloric  acids,  respectively.  Mag¬ 
nesium  is  determined  by  Schmitz’s  method,  and 
moisture  and  loss  on  ignition  by  the  usual  methods. 
The  determination  of  fluorine  requires  examination. 

Chemical  Abstracts. 

Volumetric  determination  of  arsine.  H. 
Kubina  (Z.  anal.  Chem.,  1929,  76,  39 — 48). — Two 
titrimetrie  methods  for  the  determination  of  arsine 
are  described.  According  to  the  first  method  the  gas 
is  introduced  into  an  evacuated  absorption  vessel 
containing  an  excess  of  a  standard  solution  of  bromate 
and  a  considerable  excess  of  bromide.  After  acidi¬ 
fication  the  contents  are  agitated  and  oxidation  to 
arsenic  acid  occurs.  An  excess  of  a  standard  solution 
of  arsenious  salt  is  added  and  the  back  titration  carried 
out  with  the  bromate  solution.  Each  c.c.  of  01  iY- 
solution  of  bromate  required  during  the  absorption 
corresponds  with  0280  c.c.  of  arsine  at  0°  and  760  mm. 

In  the  second  method  the  absorbing  medium  is  an 
acid  solution  of  iodine  monochloride,  the  iodine 
liberated  according  to  the  equation,  AsH3-f8ICl+ 
4HnO=AsO(J,//+4I2-r8Croi  IH\  being  titrated  with 
a  solution  of  potassium  iodate  in  the  presence  of  a 
cyanide  (Lang,  A.,  1 925,  ii,  713).  Each  c.c.  of 
0*1  Absolution  of  iodate  corresponds  with  0*187  c.c. 
of  arsine  at  0°  and  760  mm.  J.  S.  Carter. 

Decomposition  of  silicates  by  strontium  salts 
for  the  determination  of  alkali  metals.  J. 
Katina  (Chem.  Listy,  1928,  22,  289— 294).— The 
alkali  metal  content  of  silicates  can  be  determined 
with  satisfactory  accuracy  using  a  fusion  mixture 
consisting  of  1  part  of  ammonium  chloride  to  6  parts 
of  strontium  carbonate.  R.  Trtiszkowski  . 

Determination  and  separation  [of  sodium  and 
potassium].  A.  Thitrmer  (Chem.-Ztg.,  1928,  52, 
974 — 975). — Alcohol  (96 — 99%)  is  suitable  for  the 
separation  of  sodium  and  potassium  perchlorates. 
*Sodium  may  be  determined  in  the  filtrate  by  removal 
of  solvent  and  perchloric  acid  at  80°  and  180°, 
respectively.  In  accurate  work  the  resulting  sodium 
perchlorate  may  be  fused  with  sodium  carbonate  and 
potassium  nitrate  and  chloride  determined  volu- 
metrically  or  gravimetrical ly.  If  the  alkali  metals 
are  initially  present  as  sulphates  precipitation  of 
potassium  as  the  salt  KNa2Co(N02)a  should  be 
effected  by  addition  of  excess  of  sodium  cobaltinitrite. 
Sodium  and  potassium  chlorides  are  appreciably 
volatile  at  a  bright  red  heat.  J.  S.  Carter. 


Determination  of  potassium,  L.  Galimberti 
(Atti  II  Cong.  Naz.  Chim.  pura  appl.,  1926,  1396 — 
1397 ;  Chem.  Zentr.,  1928,  ii,  589). — The  method 
depends  on  the  precipitation  of  potassium  sodium 
cobaltinitrite,  reduction  therewith  of  permanganate 
solution,  addition  of  oxalate,  and  titration  of  the 
excess.  It  is  applicable  in  presence  of  considerable 
quantities  of  sodium  chloride  or  magnesium  sulphate. 

A.  A.  Eldridge. 

Indirect  detection  and  determination  of  alkali 
sulphates  in  certain  other  metallic  sulphates, 
A.  Wghlk  (Dansk  Tidsskr.  Farm.,  1928,  2,  315 — 
319). — The  method  obviates  the  necessity  for  using 
hydrogen  sulphide.  The  sulphate  (1  g.)  is  dissolved 
in  water  (150  c.c.)  and  a  slight  excess  of  a  4%  solution 
of  barium  hydroxide  is  added.  The  whole  is  boiled 
for  10  min,,  the  volume  being  kept  constant,  and  then 
filtered.  Phenolphthalein  (0*5  e.c.  of  a  1%  solution) 
is  added  to  the  filtrate,  and  carbon  dioxide  passed  in 
until  the  red  colour  disappears.  The  liquid  is  boiled 
again  until  the  hydrogen  carbonates  are  decomposed 
and  the  red  colour  returns.  After  thorough  cooling 
the  solution  is  filtered,  15  drops  of  methyl-red  are 
added  to  the  filtrate,  and  the  liquid  is  then  titrated 
with  0*1  Ar-acid  until  the  pink  colour  of  methyl -red 
appears.  If  only  a  qualitative  test  is  desired  the 
solution  can  be  titrated  directly,  but  for  quantitative 
purposes  it  must  first  be  evaporated  to  50  c.c.  and 
refiltered  if  necessary.  Blank  determinations  require 
about  0*5 — 0*9  c.c.  of  0*  1  A7- hydrochloric  acid  for  the 
titration,  and  the  method  permits  the  detection  of 
1%  of  alkali  sulphate.  It  is  necessary  that  the 
sulphates  under  examination  should  conform  with 
the  requirements  of  the  pharmacopoeia  as  regards 
freedom  from  chloride,  ammonia,  etc. 

H.  F.  Harwood. 

Nephelometric  determination  of  barium  sul¬ 
phate.  J.  Krepelka  and  A.  Kalina  (Chem.  Listy, 
1928,  22,  545 — 550).— At  concentrations  of  0*3— 
1*0  mg.  Ba  per  litre  the  mean  error  of  nephelometric 
determinations  of  the  sulphate  is  0*5%.  The  sus¬ 
pension  should  not  be  kept  longer  than  30  min.  after 
preparation ;  the  addition  of  glycerol  to  10%  by 
volume  greatly  augments  the  stability  of  these  sus¬ 
pensions.  The  limiting  percentage  concentrations  of 
other  salts  which  may  be  present  without  affecting 
the  accuracy  of  this  method  are :  sodium  0*15, 
hydrogen  0*30,  magnesium  0*003,  zinc  or  cadmium 
0*006,  mercury  0*04,  and  aluminium  chloride  0*002. 
All  these  ions,  with  the  exception  of  magnesium, 
provoke  coagulation  of  the  suspension  at  higher 
concentrations  than  the  above,  leading  to  excessively 
high  results,  whilst  magnesium  has  a  protective 
influence,  so  that  the  results  are  low. 

R.  Truszkowskt, 

Radium  and  geology.  C.  S.  Picgot  (J.  Amer. 
Chem.  Soc.,  1928,  50,  2910— 2916).— A  method  of 
determining  the  radium  content  of  rocks  is  outlined 
very  briefly.  Preliminary  experiments  on  granites 
indicate  that  radium  is  associated  more  with  those 
minerals  of  high  than  with  those  of  low  sp.  gr. ;  it  is 
particularly  associated  with  the  micas.  A  possible 
method  of  determining  directly  the  lead  derived  from 
uranium  by  means  of  the  mass-spectrograph  is  given 
(cf.  Aston,  A.j  1927,  806).  S,  K.  Tweedy. 
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Determination  of  zinc  as  zinc  pyrophosphate 
in  the  presence  of  much  sodium  chloride,.  Le 
Dede  (Ber.,  1928,  61,  [B],  2463 — 2465;  cf.  this  voL, 
43). — The  precipitate  obtained  by  the  addition  of 
ammonium  phosphate  to  a  solution  of  a  zinc  salt  con¬ 
taining  sodium  and  ammonium  chlorides  is  a  mixture 
of  zinc  ammonium  and  zinc  sodium  phosphate ;  the 
proportion  of  the  former  can  be  increased  by  increasing 
the  relative  amount  of  ammonium  chloride,  but, 
contrary  to  Finlay  and  Gumming  (J.C.S.,  1913, 
103,  1004),  homogeneous  zinc  ammonium  phosphate 
can  only  be  thus  precipitated  if  the  solution  contains 
less  than  3%  of  sodium  chloride.  If  this  is  not  the 
case,  the  solution  is  concentrated  until  sodium  chloride 
commences  to  separate,  cooled,  and  saturated  with 
dry  hydrogen  chloride.  The  precipitated  sodium 
chloride  is  removed  and  washed  with  highly  con¬ 
centrated  hydrochloric  acid.  After  removal  of  the 
bulk  of  the  acid  from  the  filtrate  by  evaporation,  the 
zinc  is  precipitated  as  zinc  ammonium  phosphate  in 
the  residue  which  has  been  neutralised  cautiously  by 
ammonia.  H.  Wren. 

Rapid  electrolytic  deposition  of  cadmium  and 
zinc  and  their  separation  by  regulation  of  the 
voltage.  E.  Brennecke  (Z.  anal.  Chem.,  1928,  75, 
321 — 371). — The  deposition  potential  of  zinc  from 
acid  sulphate  solutions  0*L — 0*5J\r  in  free  acid  using 
rotating  coppered  platinum  gauze  cathodes  is  2*7— 
2*8  volts  whilst  that  of  cadmium  is  2*28 — 2*34  volts, 
but  the  deposition  potential  of  zinc  on  cadmium- 
plated  electrodes  under  the  same  conditions  is 
2*92 — 3*0  volts.  The  deposition  of  cadmium  from 
sulphate,  acetate,  or  cyanide  solutions  is  never  com¬ 
plete,  a  fraction  of  a  mg.  always  remaining  in  the 
electrolyte ;  nevertheless  the  results  obtained  for 
cadmium  are  invariably  high  under  the  conditions 
usually  recommended,  owing  to  oxidation  of  the 
surface  of  the  deposit  by  oxidising  agents  in  the  ether 
used  for  washing  prior  to  weighing.  The  use  of 
amalgamated  cathodes  does  not  ensure  complete 
precipitation  of  the  cadmium  nor  does  it  prevent 
oxidation.  Amalgamated  copper  electrodes  cannot 
be  used  for  the  deposition  of  zinc  from  solutions 
containing  ammonium  sulphate  as  ammonium  amal¬ 
gam  is  formed  and  the  cathode  disintegrates,  but  good 
results  are  obtained  by  deposition  from  feebly  acid 
acetate  solutions  using  a  coppered  platinum  cathode. 
For  the  separation  of  cadmium  from  zinc  100  c.c.  of 
the  solution  are  treated  with  10 — 12  c.c.  of  2 N- 
sulphuric  acid  and  electrolysed  at  2*8  volts  for  5 — 10 
min.,  then  at  2*7  volts  for  25 — 35  min.  to  deposit  the 
cadmium ;  the  solution  is  then  neutralised  with 
ammonia,  reacidified  with  acetic  acid,  treated  with 
4  g.  of  sodium  acetate,  and  electrolysed  for  10  min. 
with  1—2  amp.  to  deposit  the  zinc.  The  results  are 
good  by  a  compensation  of  errors  as  the  cadmium 
deposit  contains  traces  of  zinc  and  the  zinc  deposit 
traces  of  cadmium.  A.  It.  Powell. 

Determination  of  lead  by  means  of  8-hydroxy- 
qminoline.  V.  Marsson  and  L.  W.  Haase  (Chem.- 
Ztg.,  1928,  52,  993 — 995). — The  hot  acetate  solution 
of  lead  is  treated  with  30 — 60  c.c.  of  a  hot  solution  of 
8-hydroxyquinoline  (saturated  cold),  then  with  dilute 
ammonia  until  feebly  alkaline,  stirred  vigorously,  and 


set  aside  over-night  in  a  cold  place.  The  precipitate 
is  collected  in  a  porous  filter  crucible,  washed  with 
cold  water,  dried  at  105°,  and  weighed ;  it  contains 
41*85%  Pb.  As  the  solubility  of  the  compound  in 
cold  water  is  about  4*5  mg. /litre  in  the  presence  of 
excess  of  the  precipitant,  the  method  is  unsuitable 
for  the  determination  of  minute  quantities  of  lead, 
e.g.y  in  drinking  water.  For  the  separation  of  copper 
from  lead  the  copper  is  precipitated  by  means  of 
dibromo- 8 -hydroxy quinoline  in  hot  dilute  hydro¬ 
chloric  acid  solution  and  the  lead  from  the  filtrate 
as  described  above.  A.  R.  Powell. 

Colorimetric  determination  of  thallium.  C. 
Stick  (Pharm.  Ztg.,  1929,  74,  27). — For  the  deter¬ 
mination  of  thallium  in  rat-poisons  etc.  about  2  g. 
of  material  are  ashed  and  the  residue  is  dissolved  in 
dilute  sulphuric  acid.  Thallium  is  determined  color i- 
metrically  as  sulphide  in  alkaline  solution. 

J.  S.  Carter. 

New  salts  of  nitr o s opheny lhy dr oxy lamine  and 
their  application  in  microchemical  analysis. 
A.  Martini  (Mikroehem.,  192S,  6,  152— 156).— The 
micro- crystalline  forms  of  the  cuprammonium ,  uranyl , 
calcium }  strontium,  barium,  and  cadmium  salts  of 
nitrosophenylhydroxylamine  (eupferron)  are  described 
and  photomicrographs  are  given.  The  crystal  forms 
of  the  barium  and  uranyl  salts  are  sufficiently  charac¬ 
teristic  for  the  detection  of  these  cations.  The 
calcium,  strontium,  and  cadmium  salts  are,  however, 
very  similar.  Cadmium  should  therefore  be  con¬ 
firmed  by  treatment  with  sodium  bromide  and  brucine 
acetate  (A.,  1927,  953),  and  calcium  confirmed  by 
conversion  into  calcium  selenite,  using  a  saturated 
solution  of  sodium  selenite.  J.  S.  Carter. 

Analysis  of  bauxite  and  refractories  of  high 
alumina  content.  G.  E.  F.  Lundell  and  J.  I. 
Hoffman. — See  B.,  1929,  19. 

Determination  of  manganese  in  the  presence 
of  silica.  C.  Newcomb  (Analyst,  1928,  53,  644— 
645). — If  the  ordinary  procedure  is  followed  in  the 
colorimetric  determination  of  manganese  by  per¬ 
manganate  in  acid  solution  in  presence  of  silica  it  is 
impossible  to  extract  all  the  manganese  as  it  is  ten¬ 
aciously  adsorbed  by  the  silica.  If  the  ash,  fused 
with  alkali  carbonate,  is  dissolved  in  water  and  the 
solution  poured  into  more  than  sufficient  acid  to 
neutralise  it,  a  colloidal  solution  results;  the  adsorp¬ 
tion  then  taking  place  is  not  in  a  form  that  interferes 
with  the  oxidation,  and  a  clear  pink  solution  is  finally 
obtained.  D.  G.  Hewer. 

Detection  of  iron  as  an  impurity  in  reagents 
by  the  thiocyanate  test.  H.  W.  van  Urk  (Chem. 
Weekblad,  1928,  25,  703—704,  704— 706).— The 
delicacy  of  the  test  is  influenced  by  presence  of  salts. 
The  influence  of  sodium  sulphate  has  been  examined ; 
the  test  in  this  case  is  not  more  sensitive  than  the 
sulphide  test,  although  it  can  be  made  sufficiently 
accurate  for  examination  of  the <£  reagent  quality  ”  salt. 
The  presence  of  chlorides  and  nitrates  is  not  harmful. 
The  influence  of  salts  is  shown  to  be  due  to  their  effect 
on  the  hydrogen-ion  concentration  ;  by  adjustment  of 
this,  the  otherwise  strong  effect  of  salts  of  weak  acids 
can  be  completely  eliminated.  S  I.  Levy. 
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Stability  of  ferrous  sulphate  solutions  and 
their  use  in  standardising  permanganate. 
J,  A.  N.  Friend  and  E.  G.  K.  Pritchett  (J.C.S., 
1928,  3227 — 3232). — Addition  of  sulphuric  acid  in 
concentrations  up  to  2 N  greatly  increases  the  resist¬ 
ance  of  ferrous  sulphate  solutions  to  oxidation  in  air ; 
further  increase  in  acid  concentration  has  little  effect. 
If  the  precautions  described  are  taken,  the  results  of 
standardising  permanganate  with  solutions  of  ferrous 
sulphate  prepared  by  dissolving  iron  in  sulphuric 
acid  agree  to  within  0-1%  with  those  obtained  by  the 
oxalate  method.  F.  J.  Wilkins. 

Standard  method  for  examination  of  [alkali] 
ferrocyanides.  H.  Moll  (Chem.  Weekblacl,  1928, 
25,  657—658). — The  method  selected  at  the  April 
conference  at  Berlin  (titration  against  standard  zinc 
sulphate  solution)  is  described  in  detail. 

S.  I.  Levy. 

Determination  oi  molybdenum.  H.  A.  Doer* 
nee  (U.S.  Bur.  Mines.  Inf.  Giro.,  1928,  No.  6079, 
2  pp. ;  also  Bull.,  No.  212). — The  sample  is  dissolved 
in  aqua  regia,  the  solution  evaporated  with  sulphuric 
acid,  and  lead  sulphate  removed ;  calcium  etc.  is 
removed  by  addition  of  ammonia  solution  and 
sodium  carbonate  (3  g.)  and  digestion.  Any  pre¬ 
cipitate  produced  in  the  filtrate  by  tartaric  acid  and 
hydrogen  sulphide  is  removed.  The  alkaline  sulphide 
solution  is  then  acidified  and  molybdenum  disulphide 
collected.  This  is  dissolved  in  aqua  regia,  and  lead 
molybdate  precipitated  in  a  properly  buffered 
solution.  Chemical  Abstracts. 

Determination  of  molybdenum  by  reduction 
of  molybdie  acid  with  zinc,  J.  Kassler  (Z,  anal. 
Chem.,  1928,  75,  457 — 466) . — About  10  g.  of  zinc  in 
the  form  of  coarse  powder  are  added  to  250  c.c.  of 
the  warm  solution  of  molybdie  acid  containing 
30  c.c,  of  1  :  1  sulphuric  acid  and  5  c.c.  of  1  :  1  hydro¬ 
chloric  acid.  If  sufficient  chloride  is  present  addition 
of  hydrochloric  acid  is  unnecessary.  When  reduction 
is  effected  (about  15  min.)  the  whole  is  filtered,  con¬ 
veniently  through  glass  wool  covered  with  a  layer  of 
glass  beads,  and  titrated  with  a  solution  of  potassium 
permanganate.  Precautions  must  be  taken  to 
minimise  oxidation  between  reduction  and  titration. 

To  determine  molybdenum  in  steels  etc.  the  solu¬ 
tion  obtained  after  dissolution  in  hydrochloric  acid, 
oxidation  with  chlorate,  and  removal  of  excess  of 
chlorine  is  neutralised  and  transferred  to  a  litre  flask 
containing  an  excess  of  alkali.  After  dilution  to 
1000  c.c.,  250  c.c.  of  filtered  solution  are  neutralised 
with  1  :  1  sulphuric  acid  and  a  further  30  c.c.  added. 
The  solution  is  boiled  and  a  few  c.c.  of  permanganate 
solution  are  added  to  oxidise  organic  matter  before 
addition  of  zinc.  If  present,  vanadium  must  be 
reduced  by  sodium  sulphite  or  ferrous  salt  before 
precipitation  with  alkali.  Tungsten  and  nitrates 
interfere.  The  determination  of  molybdenum  in 
presence  of  tungsten  will  be  described  shortly. 

J.  S.  Carter. 

#  Analytical  chemistry  of  tungsten.  I.  Berze¬ 
lius1  method  for  determination  of  tungsten  as 
mercurous  tungstate.  ¥.  I.  Spitzin  (J.  Buss. 
Phys,  Chem.  Soc.,  1928,  60. 1229—1235,  and  Z .  anal. 
Chem.,  1928,  75,  433— 440).— The  use  of  mercurous 


nitrate  without  the  addition  of  nitric  acid  gives 
complete  precipitation  of  mercurous  tungstate  from 
neutral  tungstate  solution,  without  the  necessity  of 
any  further  treatment  of  the  precipitate,  such  as 
addition  of  alkali.  Where  precipitation  takes  place 
from  acid  solution  even  the  subsequent  addition  of 
alkali  does  not  bring  about  quantitative  separation  of 
tungsten  trioxide,  owing  probably  to  the  formation  of 
soluble  mercury  metatungstates  and  of  free  tungstic 
acid  under. the  influence  of  the  acidity  of  the  medium. 

B,  Tkuszsowskl 

Analytical  chemistry  of  tungsten.  II.  Quan¬ 
titative  analysis  of  tungsten  compounds  in  the 
dry  way.  Y.  Spitzin  and  L.  Kasciitanov  (J.  Buss. 
Phys.  Chem.  Soc,,  1928,  60,  1333 — 1349,  and  Z.  anal. 
Chem.,  1928,  75,  440 — 457). — Sodium  tungstate  is 
heated  in  a  platinum  boat  at  650 — 700°  in  a  current 
of  pure  dry  hydrogen  for  30  min.,  and  then  at  900° 
for  1  hr. ;  the  tube  is  then  cooled,  and  again  heated 
at  900°  for  a  further  30  rain.  The  residue  in  the  boat 
now  consists  only  of  tungsten.  The  preliminary 
heating  at  650°  is  necessary  in  order  to  avoid  fusion 
of  acid  tungstates,  which  would  interfere  with  their 
further  reduction.  Tho  sodium  content  is  deter¬ 
mined  similarly  by  heating  in  a  current  of  dry  hydrogen 
chloride  at  500—550°  for  2— S  hrs.,  when  the  residue 
consists  of  sodium  chloride,  the  tungsten  having  been 
volatilised  as  oxychloride.  Tungsten  bronzes,  of  the 
general  formula  a;(B20) ,v(W 03),  W02,  where  B  repre¬ 
sents  one  equivalent  of  an  alkali  or  alkaline-earth 
metal,  are  q  uantitatively  converted  into  tungstates  by 
heating  at  400—500° ;  alternatively,  ■when  heated  in  a 
current  of  hydrogen,  chloride  the  dioxide  is  converted 
into  oxychloride  :  3W0*+4Ha=W+2W02C)*+ 

2H20,  the  residual  tungsten,  after  roasting"  and 
volatilisation  in  hydrogen  chloride,  affording  a 
measure  of  that  originally  present.  Metallic  tungsten, 
is  best  analysed  for  oxides  by  heating  in  a  current  of 
dry  hydrogen  chloride,  when  the  oxides  are  converted 
into  volatile  oxychlorides  as  follows :  3Wr*05+ 

10HC1— W+5W02C12+5H20,  with  a  corresponding 
loss  in  weight  of  the  sample.  R.  Truszkowski. 

Zirconium.  IL  Detection  of  potassium  by 
zirconium  sulphate  in  the  presence  of  ammonium 
ions.  B.  D.  Reed  and  J.  B.  Withrow  (J.  Amer. 
Chem.  Soc.,  1928,  50,  2985—2987  ;  cf.  A.,  1928,  858). 
— The  sensitiveness  of  zirconium  sulphate  as  a  reagent 
for  the  detection  of  potassium  is  unimpaired  by  the 
presence  of  ammonium  ions.  S.  II.  Tweedy. 

Determination  of  small  quantities  of  antimony 
in  the  form  of  stibine,  J.  Grant  (Analyst,  1928, 
53,  626 — 632). — A  rapid  electrolytic  method  for 
determining  antimony  in  solutions  containing  up  to 
8  mg,  in  10  c.c.  of  liquid  consists  in  removal  of  the 
antimony  (from  solution  in  0*5iW  hydrochloric  acid) 
as  stibine  by  a  swift  current  of  hydrogen,  which,  as 
a  stream  of  bubbles,  impinges  on  the  point  of  an 
inverted  cone  lead  cathode.  The  stibine  is  thus 
removed  from  the  cell  before  it  decomposes.  The 
actual  apparatus  is  an  improved  form  of  the  elec¬ 
trolytic  Marsh  type.  The  antimony  in  the  deposit  is 
determined  hy  a  colorimetric  method  for  amounts 
from  2  to  0*01  mg.,  and  by  matching  with  standard 
stains  for  smaller  quantities.  Any  arsenic  present  is 
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deposited  with  the  antimony,  but  since  arsenic  is 
sparingly  soluble  in  hydrochloric  acid  the  colori¬ 
metric  method  suggested  need  not  be  modified.  The 
deposit  is  dissolved  in  1  c.c.  of  concentrated  hydro¬ 
chloric  acid,  diluted  with  3  c.c.  of  water  and  1  c.c.  of 
a  clear,  saturated  solution  of  hydrogen  sulphide,  and 
the  colour  matched  against  that  produced  from  a 
known  volume  of  a  dilute  standard  solution  of  tartar 
emetic.  D.  G.  Hewer. 

Determination  of  palladium  by  means  of 
6-nitroquinoline.  S.  0.  Ogburn,  jun.,  and  A.  H. 
Riesmkyer  (J.  Amer.  Chem.  Soe.,  1928,  50,  3018 — 
3022). — Boiling  palladium  chloride  solution  is  pre¬ 
cipitated  with  a  hot,  saturated,  aqueous  solution  of 
6-nitroquinoline.  The  precipitate  is  ignited  in  air  and 
then  in  hydrogen  and,  after  cooling  (preferably  in 
carbon  dioxide),  the  residue  of  palladium  is  weighed. 
Any  other  platinum  metal  may  be  present.  The 
precipitate  is  Pd  (C9H602N2)2 •  S.  K.  Tweedy. 

Electric  arc  in  gases  at  low  pressures.  F.  H. 
Newman  (Phil.  Mag.,  1928,  fvii],  6,  811— 817).— The 
cold  electrode  are  previously  described  (A.,  1926, 
1069)  has  been  modified  by  the  incorporation  of 
water- cooling  of  the  electrodes  and  the  provision  of  a 
large  reservoir  to  minimise  pressure  changes  due  to 
the  liberation  of  gases  from  the  electrodes  and  walls 
of  the  containing  vessel.  The  starting  of  the  arc  is 
facilitated  by  the  initial  electric  discharge  through 
two  effects.  First,  local  heating  of  impurities  in  the 
cathode  surface  gives  rise  to  thermionic  emission  and. 
secondly,  the  gases  are  modified  so  as  to  be  more 
easily  ionised  than  when  in  the  normal  state. 

A.  E.  Mitchell. 

Simple  modifications  of  the  Kohlrausch  bridge 
for  the  p otenti ome trie  measurement  of  alternat¬ 
ing  current  resistance.  E.  Benina  (Annali  Chim. 
Appl.,  1928,  18,  529 — 540) . — Descriptions  arc  given 
of  :  (1)  a  simple  modification  of  the  Kohlrausch 

bridge  which  gives  directly  the  value  of  a  resistance 
as  the  mean  of  two  readings ;  (2)  an  improved 

method  for  elimination  of  the  influence  of  the  contact 
resistances,  and  (3)  an  arrangement  for  compensating 
for  the  capacitance  of  electrolytic  cells. 

T.  H.  Pope. 

Microphotometer  for  comparative  measure¬ 
ments  of  density  on  A'-radiogram  spots.  K.  V. 
Vasilev  (Trans.  Inst.  Econ.  Min.  Met.  Moscow, 
1928,  No.  34,  10 — 19). — Two  similar  microscopes  are 
used  for  the  examination  of  the  film  and  a  photo¬ 
graphic  wedge,  which  is  adjusted  until  the  images 
are  indistinguishable.  The  central  portion  of  the 
image  is  that  of  the  spot :  its  extent  depends  on  the 
silvered  area  in  the  Lummer  cube. 

Chemical  Abstracts. 

Method  of  obtaining  A -radiograms .  K.  V. 
Vasilev  (Trans.  Inst.  Econ.  Min.  Met.  Moscow,  1928, 
No.  34,  45 — 58). — The  specimen  is  mounted  in  a 
circular  hole  in  the  centre  of  the  film.  The  plane  of 
the  film  includes  the  axis  of  the  beam.  The  reflected 
rays  are  recorded  as  radial  streaks  originating  at  the 
centre  of  the  film.  Chemical  Abstracts. 

Microphotometer  for  the  study  of  spectro¬ 
grams.  I.  J.  Gwinn  (Proc.  Iowa  Acad.  Sci.,  1927, 
34,  279). — The  light  is  focussed  by  means  of  a  vertical 


system  of  microscope  lenses  on  to  a  bismuth-silver 
thermocouple.  Measurements  of  length  are  made  with 
a  micrometer  screw.  Chemical  Abstracts. 

Gas  circulating  pump.  G.  Barr  (J.C.S.,  1928, 
3293 — 3295). — A  pump  is  described  for  the  circulation 
of  gas  in  a  closed  system  at  pressures  near  that  of  the 
atmosphere.  F.  J.  Wilkins. 

Apparatus  for  micro-gas  analysis.  C.  H. 
Prescott,  jun.  (J.  Amer.  Chem.  Soc.,  1928,  50, 
3237 — 3240). — An  apparatus  is  described,  designed 
quantitatively  to  analyse  about  0*3  c.c.  of  gas  for 
carbon  dioxide  and  monoxide,  hydrogen,  and  nitrogen, 
all  reagents  being  used  in  solid  form. 

8.  K.  Tweedy. 

Stirrer  for  gas  absorption.  A.  F.  Penning 
(Proc.  Indiana  Acad.  Sci.,  1927,  37,  263 — 264). — Two 
short  tubular  arms  are  sealed  to  a  tubular  shaft  near 
the  end,  the  4-way  junction  being  constricted  and  a 
hole  provided  at  a  convenient  point  in  the  lower  part 
of  the  shaft,  so  that  gas  is  drawn  down  and  mixed 
with  the  liquid.  A  high  speed  of  revolution  is 
necessary.  Chemical  Abstracts. 

Laboratory  devices.  Vacuum  stirrer,  pressure 
alternator,  and  a  gauge  for  measuring  low 
pressure  of  permanent  gases  in  condensable 
vapours.  R.  Iv.  Taylor  (J.  Amer.  Chem.  Soc., 
1928,  50,  2937 — 2940 ) . — The  stirrer  is  used  for  freeing 
liquids  from  dissolved  gases.  By  means  of  the 
pressure  alternator,  which  automatically  applies 
alternately  a  pressure  of  1  atm.  and  a  pressure  less 
than  1  atm.  by  a  desired  amount,  the  liquid  is  con¬ 
tinually  washed  over  a  column  of  beads.  The  gauge 
is  a  modified  form  of  McLeod’s  gauge. 

S.  K.  Tweedy. 

Miscometer.  J.  Houston  (Analyst,  1929,  54, 
30 ;  cf.  B.,  1926,  930). — The  measuring  device  con¬ 
sists  of  a  burette  instead  of  a  hollow  stopper  con¬ 
nected  through  the  top  with  the  air  suction,  and  with 
a  stopcock  at  the  bottom  which  allows  the  samples 
to  be  drawn  in  in  turn.  These  are  mixed  by  turning 
the  stopcock  to  connect  the  burette  with  the  second 
chamber  in  such  a  way  that  air  is  drawn  through  the 
mixture.  By  manipulating  the  top  stopcock  (con¬ 
necting  to  air -suction  and  to  the  second  chamber) 
the  mixed  sample  is  drawn  into  the  second  chamber, 
the  small  burette  opening  out  from  this  fills  up,  and 
the  remainder  of  the  sample  flows  out  from  a  bottom 
outlet  tube  by  gravity.  The  stopcocks  on  each  side 
of  the  measuring  chamber  are  then  closed  and  the 
measured  sample  is  drawn  out  from  the  small  burette. 

D.  G.  Hewer. 

Shaker  for  the  Van  Slyke  blood-gas  apparatus. 
H.  F.  Pierce  (J.  Lab.  Clin.  Med.,  1928,  13,  1048— 
1049). 

Apparatus  for  the  distillation  of  urea-nitrogen . 
L.  C.  Murphy  and  R.  C.  Jenkins  (J.  Lab.  Clin. 
Med.,  1928,  13,  1049—1051). 

Separator  for  continuous  fractional  distillation 
under  reduced  pressure.  R.  Delaby  and  R. 
Charonnat  (Bull  Soc.  chim.,  1928,  [iv],  43,  1287 — 
1288). — The  actual  receiver  is  connected  by  means  of 
a  stopcock  with  a  lower  portion  fitted  with  outlet 
tube  and  stopcock  for  distillate.  This  lower  portion 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


167 


may,  by  suitable  manipulation  of  stopcocks,  be 
isolated,  opened  to  the  air  to  permit  removal  of  liquid, 
and  re-introduced  into  the  evacuated  system  without 
interrupting  the  distillation.  J.  S.  Carter. 

Laboratory  rectifying  column.  M.  J.  Mar¬ 
shall  (I nd.  Eng.  Chem.,  1928, 20, 1379). — The  vapour 
passes  up  a  lagged  column  filled  with  beads  and  out 
through  a  small,  wide  side-tube  connected  with  a 
vertical  condenser.  The  reflux  ratio  can  be  adjusted 
to  any  value  up  to  total  reflux  by  operating  a  small 
stopcock  fitted  in  the  side  tube  close  to  the  column ; 
a  certain  fraction  is  drawn  off  through  the  cock  and 
the  excess  overflows  into  the  fractionation  column. 
Hold-up  of  reflux  liquid  is  avoided. 

E.  EL  Sharples. 

Self-adjusting  burette.  R.  C,  Hockett  (J. 
Chem.  Education,  1928,  5,  1131 — 1132). — The  burette 
is  automatically  filled  to  the  zero  mark  by  means  of 
a  stopcock  in  the  side  arm.  Chemical  Abstracts. 

Rapid  calibration  of  burettes.  Z,  Mindalev 
(Z.  anal.  Chem.,  1928, 15,  390—392). — -Three  burettes 
are  joined  to  one  another  by  means  of  T -pieces  and 
rubber  tubes  below  the  graduation  marks.  The  first 
burette  serves  as  a  reservoir  and  the  second  as  a 
standard  for  calibrating  the  third.  The  volume 
occupied  by  2  e.e.  in  the  second  burette  is  accurately 
ascertained  by  weighing,  and  this  volume  is  marked 
off  in  the  usual  way.  By  repeatedly  transferring 
this  weighed  2  e.e.  of  water  from  the  standard  to  the 
third  burette  the  latter  is  progressi%rely  calibrated 
and  can  then  be  used  as  a  standard  for  calibrating 
any  number  of  burettes  on  the  same  principle. 

A.  R.  Powell. 

Standardised  ground-glass  apparatus.  J. 
Friedrichs  (Chem.  Fabr. ,  1929,  5 — 6). — Apparatus 
with  interchangeable  ground -glass  connexions  includes 
reaction  flasks  for  the  treatment  of  one  liquid  by 
another,  miscible  or  non-miscible,  of  a  solid  by  a 
liquid,  Soxhlet  extractors,  flasks  for  the  generation 
of  gases,  etc.  It  is  possible,  e.g.,  to  perform  an  extrac¬ 
tion  and  distil  off  the  solvent  without  transferring  the 
liquid  from  one  flask  to  another.  C.  Irwin. 

Temperature  regulator  for  Carius  furnaces. 
G.  B.  Heisig  (J.  Amer.  Chem.  Soc.,  1928, 50,  3388).— 
Regulation  of  the  temperature  of  gas- heated  Carius 
furnaces  is  facilitated  by  using  a  thermostatic  control  of 
the  type  fitted  to  gas  cookers.  H.  E.  F.  Motton. 

Drying  oven.  F.  Hahn  (Chem.-Ztg.,  1928,  52, 
975).— A  convenient  form  of  a  small  aluminium 
drying  oven,  which  may  be  supported  by  a  retort 
stand,  is  described.  The  principal  feature  is  that 
the  door  is  not  hinged,  but  leans  against  the  sloping 
front.  N o  jolt  is  then  given  to  the  oven  oil  opening. 

J.  8.  Carter.  ' 

Determination  of  Engler  viscosities.  S.  Erk 
(Chem.  Fabr.,  1928,  715—716,  and  Chem.-Ztg.,  1928, 
52,  995). — An  error  is  introduced  if  the  volume  of 
liquid  is  determined  by  pouring  from  the  flask  and 
draining  for  1  min.,  as  viscous  liquids  will  drain  more 
slowly  than  water.  With  a  liquid  of  121°  Engler 
the  error  is  5*6%,  A  clean,  dry  flask  should  be  used, 
graduated  by  filling.  In  the  case  of  determinations 
at  temperatures  above  atmospheric  the  water-bath 


should  not  be  heated  during  the  determination  to 
counteract  a  fall  in  the  reading  of  the  thermometer 
immersed  in  the  oil  which  is  running  out.  The  tem¬ 
perature  of  the  water-bath  should  be  kept  constant. 

C.  Irwin. 

Turbidimeter.  W.  Ewald  (Instruments,  1928, 
1,  371 — 375). — Two  pencils  of  rays  from  the  same 
source,  which  have  passed  respectively  through  the 
turbid  solution  and  an  adjustable  turbid  wedge,  are 
reflected  on  to  a  divided  field,  equalised,  and  the  scale 
reading  is  recorded.  Chemical  Abstracts. 

[Filtering]  apparatus  with  fused-in  porous 
glass  plates.  G.  F.  Huttig  (Chim.  et  Ind,,  1928, 
20,  1034 — 1038). — Filters  of  25  e.e.  capacity  made 
from  fritted  glass  plates  fused  into  ordinary  laboratory 
glass  were  examined  for  loss  in  weight  through  con¬ 
tact  with  water,  hot  dilute  hydrochloric  acid,  and 
solutions  of  ammonia,  sodium  hydroxide  (hot),  and 
lead  nitrate.  In  no  case  was  the  loss  in  weight  greater 
than  0*3  mg.  except  with  sodium  hydroxide,  when 
4 — 8  mg.  were  lost,  the  amount  depending  on  the 
size  of  pores.  The  rapidity  with  which  precipitates 
can  be  dried  on  these  filters,  the  loss  in  weight  on 
heating  to  400°,  and  the  increase  in  weight  of  a  dried 
filter  by  absorption  of  atmospheric  moisture  were  also 
examined.  In  their  properties  these  filters  compare 
very  favourably  with  the  Gooch  and  Brunek  types.  In 
analytical  work  care  should  be  taken  to  choose  a  filter 
having  pores  smaller  than  the  particles  being  filtered, 
as  otherwise  subsequent  complete  removal  of  the  solid 
from  the  filter  plate  is  difficult.  *  H.  Ingleson, 

Apparatus  for  testing  filtering  and  decoloris¬ 
ing  media.  A.  Linsbauer  and  J.  Va§atko. — See 
B.,  1929,  5. 

Attachment  for  bottles  used  for  storage  of 
standard  solutions.  A.  G.  Lipscomb  (Analyst, 
1928,  53,  645). — In  order  to  prevent  contamination 
by  carbon  dioxide  or  concentration  of  the  solution 
being  stored,  a  glass  jacket,  through  the  top  of  which 
is  sealed  a  tube  expanded  into  three  bulbs,  is  fixed 
through  the  cork  of  the  store  bottle.  The  lowest 
bulb  opens  into  the  jacket,  and  down  the  centre  of 
the  bulbs  is  a  narrower  tube,  sealed  into  the  lower 
end  of  the  jacket  and  passing  into  the  store  bottle, 
and  with  its  upper  end  sealed  through  the  wall  of  the 
centre  bulb  tube  and  opening  into  the  top  of  the 
jacket.  A  suitable  liquid,  such  as  sodium  hydroxide 
solution,  for  that  solution  in  store,  is  poured  down 
the  bulb  tube ;  the  incoming  air  is  thus  freed  from 
carbon  dioxide  and  takes  up  water  vapour  to  the 
correct  extent.  D.  G.  Hewer. 

Micro-determination  of  mol.  wt,  by  the 
ebullioseopic  method.  A.  Rieche  [with  F.  Quer- 
beritz]  (Chem.-Ztg.,  1928,  52;  923— 924).—' The 
advantages  and  disadvantages  of  the  apparatus  of 
Kucharda  and  Bobranski  (A.,  1927,  849)  are  discussed. 
The  use  of  the  authors’  apparatus  (A.,  1926, 1118)  with 
solvents  of  higher  b,  p.  is  described.  F.  It.  Ennos. 

Atomiser  for  flame  coloration.  H.  Emde 
(Chem.-Ztg.,  1928,  52,  1003).— A  simple  device  for 
the  introduction  of  atomised  spray  from  a  salt  solution 
into  the  air  supply  of  a  Bunsen  burner  is  described. 

J.  S.  Carter. 
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Occurrence  of  free  sulphuric  acid  in  ground- 
water.  E.  Schroedter  (Chem.  Erde,  1928,  4, 
70 — 75). —Analyses  of  the  soils  taken  at  various  depths 
on  the  moors  near  Danzig  show  the  presence  of  small 
amounts  of  free  sulphuric  acid.  L.  J.  Spencer. 

Action  of  sulphurous  gases  at  high  temper¬ 
atures  on  basic  glasses  and  rocks  and  a  prob¬ 
able  origin  of  suiphated  thermal  waters.  A, 
Portevin  (Compt.  rend,,  1928,  187,  1148 — 1150). — 
Sulphurous  gases,  even  when  dilute,  attack  basic 
rocks  and  glasses  superficially  at  900°  with  the  form¬ 
ation  of  a  water-soluble  deposit  consisting  principally 
of  sodium  sulphate  with  traces  of  calcium,  potassium, 
ami  magnesium  sulphates.  The  dissolution  of  such 
deposits  in  warm  springs  during  the  early  post- 
volcanic  period  is  a  probable  explanation  of  the  origin 
of  alkaline  suiphated  thermal  waters.  J.  Grant. 

Bearing  of  base  exchange  on  the  genesis  of 
petroleum.  E.  McK.  Taylor  (J.  Inst.  Petroleum 
Tech.,  1928, 14,  825—840). — The  properties  of  sodium 
and  calcium  clays  are  described.  The  pn  values  and 
replaceable  calcium  and  sodium  have  been  deter¬ 
mined  for  samples  of  shale  from  Rumania  and  the 
West  Indies.  Under  the  conditions  imposed  by  a 
sodium  clay  roof,  oils,  fats,  waxes,  and  allied  sub¬ 
stances,  fatty  acids  which  may  have  been  formed  by 
the  previous  decomposition  of  oils  and  fats,  and 
glycerol  are  decomposed  by  bacteria,  glycerol  yielding 
methane.  A  theory  of  the  genesis  of  petroleum 
involving  the  formation  of  sodium  clays  by  base 
exchange,  and  the  subsequent  bacterial  decomposition 
of  contiguous  organic  matter,  is  advanced. 

C.  W.  Gibby. 

Blue  rock  salt,  F.  C.  Guthrie  (Nature,  1929, 
123,  130). — That  blue  rock  salt  has  a  slightly  greater 
energy  content  than  the  colourless  variety  is  shown 
by  the  facts  that  it  glows,  with  loss  of  the  blue  colour, 
when  suddenly  heated  at  350°,  and  that  it  has  a 
slightly  smaller  negative  heat  of  dissolution, 

A.  A.  Eldridoe. 

Asphaltite  from  tbe  Philippine  Islands.  E.  T. 
Hodge  (Philippine  J.  Sci.,  1928,  37,  263— 272).— The 
chemical  and  physical  properties  of  a  sample  of 
asphaltite  from  the  Philippine  Islands  are  described, 
and  show  that  it  lies  between  manjak  and  grahamite. 
Its  genesis  is  discussed.  C.  W.  Gibby. 

Microscopic  characteristics  of  the  oxides  of 
manganese  and  of  the  natural  manganites.  J. 
Okcel  and  S.  Pavlgvitch  (Compt.  rend.,  1928, 187, 
1295 — 1297), — The  optical  characteristics  and  be¬ 
haviour  towards  etching  reagents  of  a  number  of 
anisotropic  and  isotropic  natural  manganites  and 
oxides  of  manganese  are  tabulated.  Neukirchite, 
ebelmenite,  and  brostenite  are  considered  to  be 
mixtures  of  polianite  and  psilomelane,  braunite  also 
being  associated  with  the  last-named.  Vreden- 
burgite  is  a  mixture  of  braunite,  haematite,  and 
polianite.  J.  Grant. 

Minerals  of  the  apatite  group.  G.  Oarobbi 
[with  S.  Restain o]  (Atti  II  Cong.  Naz.  Chim.  pura 
Appl.,  1926,  1156—1181;  Chem.  Zentr.,  1928,  ii, 


531). — A  pyromorphite  from  Braubach  (Nassau) 
contained  lanthanum,  neodymium,  samarium, 
yttrium,  europium,  gadolinium,  dysprosium,  erbium, 
ytterbium,  and  cerium  (rare-earth  oxides  about 
0*05%),  Pyromorphite  from  Leadhills  (Lanarkshire) 
contained  these  elements  (0*02%  of  oxides),  except 
samarium  and  ytterbium ;  Cr203  0*1  (probably  as 
chromate),  MnO  0*001,  CaO  0*16%,  SrO  and  RaO 
traces,  were  also  present,  Mimetite  from  Santa 
Eulalia  (Chihuahua,  Mexico)  contained  Cr203  0*07, 
MnO  0*008,  ZnO  1*37,  CaO  0*29,  BaO  and  SrO 
0*009%,  Cu  none.  Experimental  evidence  for  the 
existence  of  pyromorphites,  vanadinites,  and  mi  met - 
ites  in  which  rare-earth  elements  isomorphously 
replace  lead  has  been  obtained.  A.  A.  Eldridqe. 

Phosgenite  of  Monteponi.  F.  Rodoligo  (Atti 
R.  Aecad.  Lincei,  1928,  [vi],  8,  1 7 1 — 1 7 4) .—Twinned 
crystals  of  phosgenite,  d  6*05,  are  described,  in  one  of 
which,  numerous  regular  pits  occurred.  These  pits 
were  square  in  shape  with  edges  parallel  to  the  angles 
between  the  planes  (001)  and  (111),  and  were  formed 
by  the  facets  of  a  very  obtuse  bipyramid  sometimes 
truncated  and  terminating  in  a  square.  An  analysis 
of  this  phosgenite  gave  PbO  81*73,  Cl  13*06,  C02  7*91, 
Ag  0*01,  less  0  for  Cl  2*99%.  F.  G.  Tkyhorn. 

Betafite  from  Sludimka,  E.  Siberia.  G. 
Tschernik  (Bull.  Soc.  Fran$.  Min.,  1927,  50,  485— 
489;  Chem.  Zentr.,  1928,  ii,  335). — Betafite,  black 
oetahedra,  often  combined  with  dodeeahedra,  d  4*82 — 
4*93,  contained  :  MgO  0*13,  CaO  3*93,  PbO  0*10, 
MnO  0*15,  FeO  1*20,  Fe203  2*25,  A1203  0*24,  ceria 
earths  1*61,  yttria  earths  13*11,  U03  26*37,  Th02  1*30, 
Sn02  0*37,  Ti02  16*51,  Si02  0*59,  Nb205  37*36, 
Ta205  1*46,  H20  2*47%.  A.  A.  Eldridge. 

Laumontite  of  Toggiano.  P.  Gallitelli  (Atti 
R.  Accad.  Lincei,  1928,  [vi],  8,  82— 87}.— Two  types 
of  laumontite  occur  associated  with  the  datolite  of 
Toggiano,  the  one  of  a  rather  fibrous  structure,  with 
a  pearly  lustre,  the  other  granular  and  whitish. 
Goniometrie  analyses  have  been  made  of  these  two 
varieties,  which  contain,  respectively,  Si02  50*78, 
51*43;  AU>3  21*09,  22*30;  BeO  047,  040;  CaO 
12*13,  1247;  H20  15*34,  13*74.  When  heated, 
laumontite  loses  water  continuously,  but  there  is- 
some  evidence  of  an  arrest  point  between  250°  and 
300° ,  leading  to  the  conclusion  that  there  is  probably 
some  difference  in  the  nature  of  the  water  lost  below 
300°  and  that  given  up  at  higher  temperatures. 

F.  G.  Tryhorn. 

Chemical  and  spectrograpMc  investigations 
on  crocoite  from  Tasmania  and  wulfenite  from 
Bleiberg.  G.  Carobbi  (Annali  Chim.  Appl.,  1928, 
18,  485—494). — A  Tasmanian  crocoite  contains  (%)  : 
Ce203  0*003 ;  La203  etc.  0*026 ;  Y203  etc.  0*008 ; 
CaO  0*10 ;  SrO,  BaO  traces,  and  wulfenite  from 
Bleiberg  :  Cr*03  0*47 ;  Fe203,  Alo03,  and  rare  earths 
(less  than  0*001)  0*07  ;  CaO.  BaO~,  SrO  0*34 ;  the  rare- 
earth  metals  include  Ce,  La,  Nd,  Sm,  Y,  Er  (cf.  A., 
1926,  811;  1927,  1164).  T.  H.  Pope. 

Oxidation  products  derived  from  sphalerite 
and  galena.  P.  F.  Boswell  and  R.  Blanchard 
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(Econ.  Geol.,  1927,  22,  419— 453),— Sphalerite  and 
galena  may  dissolve  without  generation  of,  or  attack 
by,  iron-bearing  solutions,  thus  leaving  no  limonite. 

Chemical  Abstracts. 

Fushun  coal  and  its  geological  significance. 
C.  Iwasaki  (Tech.  Rep.  Tohoku,  1928,  8.  99 — 126). 
— Analyses  and  microscopic  sections  of  different  coals 
from  the  Fushun  colliery,  Manchuria,  are  given,  and 
the  geological  significance  of  the  latter  is  discussed. 

C.  W.  Gibby. 

Composition  of  coal— its  rational  analysis. 
W.  Francis  and  R.  V.  Wheeler. — See  B.,  1929,  5. 

Chemical  weathering  in  northern  Norway. 
E.  Blanch,  F.  Giesecke,  and  H.  Keese  (Chem. 
Erde,  1928,  4,  76 — 87). — Analyses  are  given  of  fresh 
and  weathered  rocks  (granite  and  schist)  and  of  the 
covering  soil  on  the  island  of  Hindo  (cf.  A.,  1928,  612). 

L.  J.  Spencer. 

Dolomitisation  in  the  Bryozoa  reefs  of  the 
Zechstein  of  Thuringia.  E.  Kohler  (Chem.  Erde, 
1928,  4,  42 — 64). — Many  (105)  partial  anal}rses  are 
given  of  the  rock  taken  from  different  parts  of  the 
14  coral  ”  reefs  in  the  limestones.  They  show  varying 
amounts  of  magnesia  from  traces  up  to  that  required 
for  pure  dolomite.  L.  J.  Spencer. 

So-called  kaolinisation  of  granite  under  a 
humus  cover  in  the  Black  Forest.  E.  Blanch 
and  H.  Keese  (Chem.  Erde,  1928,  4,  33 — 41). — 
Analyses  of  the  bleached  rock  show  an  increase  in 
silica  and  a  diminution  in  alumina  and  alkalis. 
Kaolin  is  not  formed  from  felspar  under  these 
conditions.  L.  J.  Spencer. 


Composition  of  phonolit©  from  the  Heldburg 
near  Koburg.  H.  Jung  (Chem.  Erde,  1928,  4,  23 — 
26). — A  detailed  chemical  analysis  of  this  rock  differs 
appreciably  from  that  of  Hilger  (1890). 

L.  J.  Spencer. 

Earth  cementation  by  iron  and  manganese  or 
by  alumina  and  lime.  M.  Helbig  (Chem.  Erde, 
1928, 4, 12 — 22).- — Analyses  are  given  of  the  cementing 
material  in  German  pebble  beds  of  recent  origin. 
The  material  is  the  product  of  weathering. 

L.  J.  Spencer. 

South  European  red  earths.  H.  H  arras  so  witz 
(Chem.  Erde,  1928,  4,  1 — 11). — Red  earths  beneath 
the  humus-bearing  soil  of  the  Black  Forest  contain  in 
the  hydrochloric  acid  extract  a  higher  silica /alumina 
ratio,  namely  2*5 — 2*98,  than  those  from  farther 
south.  The  ratio  is  as  low  as  0*17—0*5  in  the  red 
earth  from  Lake  Garda  in  Italy.  The  latter,  like  the 
“  terra  rossa  ”  of  the  Karst  region,  contains  free 
alumina.  The  “  terra  rossa  ”  rests  on  pure  limestones, 
and  the  red  colour  is  not  confined  to  the  Mediterranean 
type  of  weathering.  L.  J.  Spencer. 

Minerals.  V. — VIII.  H.  Collins  (Chem.  News, 
1928,  137,  242—244,  276—278,  338—341,  402—404). 

Presence  of  the  rare-earth  elements  in  the  sun. 
C.  E.  St.  John  and  C.  E.  Moore  (AstroxJiys.  J., 
1928,  68,  93 — 108). — Lanthanum,  cerium,  praseodym¬ 
ium,  neodymium,  samarium,  europium,  gadolinium, 
dysprosium,  erbium,  and  ytterbium,  in  the  ionised 
state,  are  probably  present  in  the  sun. 

A.  .A.  Eldridge. 


Organic  Chemistry. 


Synthesis  of  methane  from  mixtures  of  carbon 
monoxide  and  hydrogen  at  a  nickel  surface. 
H.  A.  Bahr  and  T.  Bahr  (Ber.,  1928,  61,  [R],  2465 — 
2469) . — Observations  are  recorded  of  the  passage  of  a 
mixture  of  carbon  monoxide  and  hydrogen  (1  :  3) 
over  nickel  carbide,  Ni3C,  prepared  at  250°  and 
stabilised  by  preservation  in  nitrogen.  The  first  step 
in  the  production  of  methane  is  the  decomposition  of 
carbon  monoxide  with  production  of  nickel  carbide, 
3Ni  -f  CO — ^Ni3C+0.  As  secondary  changes,  the 
carbide  is  hydrogenated  to  methane  with  re-formation 
of  nickel,  Ni3C+2H2=CH4+3Ni,  and  the  oxygen, 
derived  from  carbon  monoxide,  is  converted  into  water 
or  carbon  dioxide.  As  long  as  nickel  carbide  is 
present,  the  production  of  methane  occurs  chiefly 
according  to  the  equation  2CO -f* 2H0 = CH4 + C 02 , 
which  is  succeeded  by  the  reaction  C0  +  3Ho= 
CH4+H20  in  proportion  as  the  contact  becomes 
decarbonised.  H.  Wren. 

Allyl  transformations  and  additive  compounds 
of  erythrenic  hydrocarbons.  III.  C,  Prevost 
(Ann.  Chim,,  1928,  [x],  10,  356-438).— Mainly 
experimental  details  of  work  already  published  (A., 
1928,  1211).  The  most  probable  stereochemical 
formulae  for  the  various  derivatives  are  deduced  and 
tabulated  together  with  a  large  amount  of  physical 


data,  the  following  of  which  appears  to  be  new  (or 
revised).  Aay-Pentadiene  yields  a  solid  tetrabromide, 
m.  p.  114°  (best  obtained  from  the  Jrems-hydrocarbon ) , 
together  with  a  liquid,  b.  p.  121 — 131°/3  mm.,  df 
2*3195,  n18  1*5915 ;  A^-hexadiene  yields  the  known 
tetrabromide,  m.  p.  185°,  together  with  two  tetra- 
bromides,  m.  p.  108°  and  162°,  and  a  mixture  of  liquid 
tetrabromides,  b.  p.  128 — 133°/3  mm.,  df  2*1990, 
ng  1*5831,  those  having  m.  p.  95 — 97°  ancl  64 — p5° 
(Griner,  A„  1893,  i,  241)  never  being  obtained. 
Py-Dibromo«Aay-pentadiene  (A.,  1926,  496)  has  df 
1*8225,  ng  1*5630;  y$-dibromo-&fo-pentadiene  (not 
quite  pure),  b.  p.  83 — 86°/12  mm.,  df  1*6700,  nf  1*5400, 
with  excess  of  bromine  yields  $y$z4etrabromo-&y- 
hexene ,  m.  p.  112 — 113°;  A«y-pentadi-inene,  b.  p. 
54 — 56s,  df  0*7375,  ng  1*4431,  the  hexa-  and  hepta- 
di-inenes  being  obtained  only  as  their  silver  deriv¬ 
atives;  a-phenyl-&av-pentadi-inme,  m.  p.  22*45°, 
b.  p.  129°/20  mm.,  df  0*9745,  ng  1*6368  (optical 
properties  described),  adds  only  2  mols.  of  bromine, 
yielding  two  tetrabromides,  m.  p.  127—131°  and 
98°,  and  with  aqueous-alcoholic  mercuric  chloride 
yields  the  compound  CPhCi:C(HgCl)-C(OEt):CHMe. 
Aay-Pentadiene  dibromides  have  b.  p.  70°/ll  mm., 
df  1*6992,  ng  1*5247,  and  b.  p.  85— 86°/ll  mm.,  df 
1*7482,  1*5523 ;  the  latter  vield  two  diacetates,  b.  p. 

I12*50/ll  mm.,  df  1*0446,  ng  1*4398  (cf.  A.,  1926,  496), 
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andLb.  p.  104—10^/13  mm.,  df  1-0386,  n*g  1-4365  (the 
latter  being  probably  the  diacetate  of  Ay-pentene- 
<x$-diol).  The  clibromicle  fraction,  b.  p.  87—88°/ 
12  mm.,  on  hydrolysis  yields  three  glycols,  b.  p.  109°/ 
14  mm.,  1-0147,  14633;  b.  p.  127°/14  mm., 

1*0234,  1-4730,  and  b.  p.  93°/14  mm.,  1-0082, 

m90  1-4575.  From  A55-hexadiene  are  obtained  the 
diaeetates,  b.  p.  117 — 1 18°/14  mm,,  df  1-0247,  rif 
1-4460  (65—70%),  and  b.  p.  10(3 — 109°/14  mm.,  df 
1-0210,  1*4390,  (35—30%),  of  trans-Ay-Ae»mc- 

$z-diol?  b.  p.  117 — 118°/1 1  mm.,  df  0*9865,  n\]  1*4660, 
and  A§ -hexene- $y-diol,  b.  p.  99 — 100°/11  mm.,  df 
04)838,  1*4614,  respectively.  B}r  the  action  of  an 

excess  of  finely-powdered  potassium  hydroxide  on  an 
ethereal  solution  of  the  appropriate  glycol  saturated 
with  bromine  the  following  substituted  eryihrene 
oxides  are  obtained  :  I,  b.  p.  146°,  df  1*0813,  ?ijj  1*4382 ; 
IL  b.  p.  about  145° :  a  mixture  of  the  stereoisomer  ides 
of  111,  b.  p.  161°,  df  1-0312,  nf  1*4375;  IV,  b.  p. 
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151°,  df  1*0373,  14350.  These  by  hydration  yield 

erythritols,  metkylerythritol ,  m,  p.  109*5°,  s -dimethyl- 
erythrifol,  m.  p.  172°  (eorr.)  (not  identical  with  the 
isomeride  obtained  by  Wagner,  A.,  1889,  226). 
a£-l>ibromo-A^-hexadiene  (A.,  1927,  337)  yields  a 
mixture,  b.  p.  129 — 131*712  mm.,  df  1  -0700,  nf{  1*4760, 
of  t  he  diaeetates  of  Aar-hcxadicne-s£-d iol  and  AaS-hexa- 
diene-yC-diol,  and  the  diacetate,  in.  p.  25°,  df  1-0762, 
?if  14850  (supercooled),  of  A^-hexadiene-a^-diol. 
Spontaneous  decomposition  of  (3*  -  dibromo  -  (k  -  di¬ 
methyl-  Ar-hexene  (A.,  1927,  748)  36 elds  ( ?)  x-bromo- 
^c-dimethyl- A^-hexadiene,  b.  p.  64 — 67°/3  mm.,  df 
1*2230,  1-5522,  converted  into  the  acetate,  b.  p. 

77 — 79°/3  nun.,  dl*  0-9570,  ng  1*4890,  hydrolysed  to 
fiz-dimethyl-A^-hexadien-x-ol,  b.  p.  77 — 78°/4  mm., 
df  0*9197,  ng  1*5095,  which  is  reduced  eataiytieally  to 
ps-dimet hylhexan- a-ol.  J.  W.  Baker, 


New  tautomeric  phenomena  in  the  allylic 
series.  C.  Prevost  (Compt.  rend.,  1928,  187, 
1052 — 1054). — A°- Pen ten-y-ol  (I)  and  Al-penten-a-ol 
(II)  are  mesomelic  at  the  ordinary  temperature,  but 
towards  360°  some  transformation  of  I  into  II  takes 
place.  A  pseudo-isomeric  bromide  corresponding  with 
1 1  is  formed  from  either  alcohol,  but  the  action  of  phos¬ 
phorus  trichloride  on  I  yields  two  chlorides  correspond¬ 
ing  with  I,  b.  p.  93°,  dn  0*8966,  n23  14224,  and  II, 
b.  p,  109-5°,  d23  0*9095,  a-2 1-4347,  respectively.  These 
are  mesomeric,  becoming  dcsmotropic  above  175°. 
By  the  action  of  sodium  acetate  on  these  chlorides  only 
the  acetate  corresponding  with  II  could  be  isolated, 
but  sodium  ethoxlde  with  either  chloride  yielded 
a  mixture  of  the  mesomeric  y -ethoxy -Aa -pente ne,  b.  p. 
102°,  d23  0-7768,  n23  1*3986,  and  x-ethoxy~A$-pentene, 
b.  p.  123°,  d**3  0*7930,  n 23  1*4099.  Some  conclusions 
with  regard  to  synionism  (cf.  A.,  1926,  131 ;  1927, 
851 ;  1928,  152,  6*14)  are  deduced. 

B.  W.  Anjdersox. 

[Preparation  of  nitro-  and  chloronitro- 
olefines.]  E.  Schmidt  (Ber.,  1928,  61,  [i?j,  2613 ; 
cf,  Schmidt  and  Rutz,  A.,  1928,  1352). — Substitution 


of  the  hydrogen  atom  in  the  system  CICH*N02  bv 
chlorine  with  formation  of  the  system  CIOCbNO* 
causes  a  depression  of  the  exaltation.  H.  Wren. 

Dodecane-xfi-diol  and  linear  true  diacetylenes, 
C13Ho0  and  C20H34,  R.  Lkspibau  (Bull.  Soc.  chim., 
1928,“  [iv],  43,  1189— 1193).— The  action  of  chloro- 
methyl  ether  on  magnesium  pentamethylene  bromide 
gives  a  methyl  ether,  Me*[CH2]5*OMc,  b.  p.  124 — 125°, 
rl19  0*7897,  «D  1*4065,  some  d i meth oxyd odecane , 
b.  p.  I82°/35  mm.,  m.  p.  13 — 14°  (Cliuit,  A.,  1926, 
499)  (a^-clibromododecane,  m.  p,  38*5 — 39°,  and 
d  odecane- cl  iol,  m.  p.  80 — 81°  [acetyl  derivative, 
m.  p.  36-5 — 37*5°],  are  described),  and,  mainly,  the 
dimethyl  ether  of  heptamethylene  glycol,  converted  by 
hydrobromic  acid  into  heptamethylene  bromide, 
b.  p.  124— 125712  mm.,  #°  1-529,  nD  1*065.  The 
magnesium  derivative  of  the  latter  with  a^-dibromo- 
A^-propene  yields  (1)  a  fraction,  b:  p.  90°/13  mm., 
containing  g-bromo-Aa-tt-deeene,  (2)  and  chiefly 
fili-dibromo-Aw-tridecadiene,  b.  p.  180°/16  mm.,  d26 
1-274,  nD  1*497 ;  (3)  (k-dibromo~Aar-eieosadiene,  b.  p. 
249 — 252°/ 11  mm.,  d21 1*120,  ?iB  14915,  and  (4)  a  liquid 
fraction,  b.  p.  300 — 350°/H  111m.  With  alcoholic 
potassium  hydroxide  the  irideeadiene  is  converted  into 
A **-tridecadi-inene9  b.  p.  11 5* 5°/ 12  mm.,  m.  p.  —3°  to 
—2°,  d21  0-8262,  nD  1*454,  and  the  eieosadiene  into  the 
hydrocarbon ,  CH:C*[CH2]X«’C:CH,  ni.  p.  54—56°,  the 
liquid  fraction,  b,  p.  340°/ll  mm.,  affording  a  similar 
(impure)  product,  m.  p,  70 — 75°.  Both  acetylenes 
give  silver  derivatives  (cf.  A.,  1925,  i,  225),  and 
further  support  for  the  true  diacetylene  structure  of 
this  compound  is  afforded  by  the  conversion  of  the 
imdeeadi-inene  obtained  by  the  action  of  alcoholic 
potassium  hydroxide  on  the  reaction  product  of 
epidibromohydrin  on  dimagnesium  pentamethylene 
bromide,  with  magnesium  ethyl  bromide  and  carbon 
dioxide  into  A^-undecadi- inene- xk-dica rboxylic  acid , 
in.  p.  111*5 — 112*5°,  giving  on  hydrogenation  behenolic 
acid,  m.  p.  110*5 — 111*5°.  R,  Brightman. 

Carbohydrates  and  p oly saccharides .  H.  Hib- 
bert.  XVIII.  [With  M,  (4.  Sturrock.]  jj-Nitro- 
benzylidene  glycols  and  glycerols.  XIX.  [With 
N.  M.  Carter.]  Structural,  geometrical,  and 
optical  isomerism  of  p-nitrobenzylideneglye- 
erols  and  their  derivatives.  (J.  Amer,  Chem. 
Soc.,  1928,  50,  3374—3376,  3376— 3388).— XVIII. 
p -iV itrobe nzyl khn e  ethylene  ether,  m.  p.  90*5°,  and 
trimethylene  ether,  m.  p.  111*5°,  are  formed  from 
p-nitrobenzaldehyde  and  the  appropriate  glycol  at 
100°  in  presence  of  a  little  sulphuric  *  acid.  The 
reaction  between  the  aldehyde  and  glycerol  is  favoured 
by  removing  the  resulting  water  under  reduced 
pressure.  The  product  is  separated  by  fractional 
crystallisation  into  nearly  equal  amounts  of  xy-p-niiro- 
benzylideneglycerol  (I),  m.  p.  88°  when  freshly  prepared, 
changing  to  98°,  and  xfi-p-nitrobenzylidetwglycerol  (II), 
b.  p.  177 — 179°/0*3  mm.  {benzoate,  m.  p.  178°). 

XIX.  Although  the  separation  of  the  stereoiso- 
merides  of  I  and  II,  the  presence  of  which  is  indicated 
by  the  change  in  the  m.  p.  of  I,  has  not  been  effected, 
the  four  isomeric  methyl  ethers,  benzoates,  and 
p-nitrobenzoates  theoretically  obtainable  from  I  and 
II  have  been  prepared.  Metliylation  of  I  yields  a 
mixture  from  which  gre}1*,  m.  p.  139°,  and  white, 
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333.  p.  166°,  isomeric  methyl  ccy-j>-nitrobenzylidemglyceryl 
ethers  are  separated.  These  are  both  formed  from 
(3-methyl  glyceryl  ether  and  p-nitrobenzaldehyde  in 
presence  of  sulphuric  acid  at  120°.  a-Metliyl  glyceryl 
ether  and  p-nitrobcnzaldehyde  give  similarly  a 
mixture  of  yellow,  m.  p.  47°,  and  white,  m.  p.  42°, 
geometrically  isomeric  a  -methyl  §y  -p  -  mlrobenzylidene  - 
glyceryl  ethers,  which  were  also  isolated  with  some 
difficulty  from  the  methylation  product  of  II. 
Benzoylation  of  the  freshly -prepared  acetal,  I,  in 
pyridine  affords  yellow  ay-p-nitrobenzylideneghjceryl 
benzoate ,  m.  p.  204°,  but  the  samples  of  m.  p.  98°  yield, 
in  addition,  a  white  isomer  ide,  m.  p.  159°,  A  greenish- 
yellow  ap  -p  -n  itrobeyizylideneglyceryl  benzoate ,  m.  p. 
115°,  apparently  isomeric  with  that  described  above, 
is  prepared  similarly.  Yellow,  m.  p.  208°,  and  white, 
m,  p,  202°,  isomeric  ay-p-nitrobenzylidenegiyceryl 
p-nilrobenzoates,  and  yellow,  m.  p.  117 — 118°,  and 
white,  m.  p.  110°,  isomeric  a$-n-nitrobenzylideneglyceryl 
p -nitrobenzoates  were  isolated  by  manual  separation. 
The  pure  acetals  I  and  II  in  presence  of  a  trace  of 
hydrogen  chloride  at  130°  pass  into  an  equilibrium 
mixture  containing  1  part  of  I  and  5  parts  of  II. 

H.  12.  F.  Notton. 

[Configuration  of  pentaerythritol.  II.  Op¬ 
tically  active  dipyruvic  acid  pentaerythritols . ] 
J,  Kenner  (Ber.,  1928,  81,  [B],  2470— 2471). —In 
connexion  with  the  work  of  Boeseken  and  Felix  (A., 
1928, 1213), it  is  pointed  out  that  chemical  methods  such 
as  those  used  by  the  authors  are  not  suitable  for  the 
examination  of  the  Weissenberg  principle.  H .  We e n  . 

Symmetrical  ethers  of  the  alcohols, 

CBL2X* CH  ( OH )  *  CEL>X'  and  CH^X* CH ( OH ) e OH, 
L.  Blanchard  (Bull.  Soc.  ehem,,  1928,  [iv],  43, 
1 194 — 1 204) . — ay-  Dich  loropropy  1  p-p-toluenesulplion- 
ate,  unlike  the  methyl  sulphonate  (cf.  A.,  1927,  853), 
does  not  react  with  diehlorohydrin  at  140 — 190°. 
With  1  mol.  of  sulphury  1  chloride  the  diehlorohydrin 
gives  65%  of  ay  -  d  ichlorojyropyl  chlorosulphonate,  b.  p. 
113 — 114°/13  mm.,  #°  1*592,  n  1*48325,  decomposed 
above  160°,  yielding  triehloropropane,  probably  from 
the  addition  of  hydrogen  chloride  to  ay -dich loro- 
propylene  first  formed ;  with  4—5  mols.  of  dichloro- 
hydrin  at  130 — 140°,  sulphury!  chloride  affords 
ay-dichloropropyl  p -ether,  b.  p.  141 — 142°/13  mm., 
d15  1*388.  Chlorosulphonic  acid  and  diehlorohydrin 
yield  a y-dichforopropyl  hydrogen  sulphate,  crystalline 
(sodium  salt),  but  when  this  is  heated  with  potass¬ 
ium  cyanide  the  nitrile  is  not  obtained.  a-Chloro- 
y-bmmopropyl  chlorosulphonate  decomposed  on  re-dis¬ 
tillation,  yielding  dich lorobromopropane  and  a-chloro- 
y-bromopropyl  pettier,  b.  p.  175 — 177°/  20  mm., 
dm  1*806  (yield  85%).  Sodium  a-chloro-y-bromopropyl 
sulphate  is  described,  but  the  ehlorosulphates  of 
dibromohydrin  and  chloroiodohydrin  appear  to  be  too 
unstable  to  react  further  with  the  hydrin.  Attempts 
to  obtain  the  corresponding  ethers  by  the  action  of 
sulphnryl  chloride  on  epiehlorohydrin^epimethyline’1 
(y-methoxypropane  ap-oxkle),  and  “  epict byline  ” 
failed.  “  Epiamyline,"  b.  p,  79 — 81°/20  mm.,  at  120 — 
1 30°  gives  a  liquid  of  b.  p.  190 — 220°/20  mm., 
possibly  di(chloroamvline)  ether.  R,  Brightman. 

Influence  of  poles  and  polar  linkings  on 
course  pursued  by  elimination  reactions.  III. 


Decomposition  of  dialkylsulpbones,  G,  W. 
Fenton  and  C.  K.  Ingold  (J.C.S.,  1928,  3127—3130). 
— In  agreement  with  the  theory  that  dialkylsulphones 
should  decompose  similarly  to  quaternary  ammonium 
hydroxides  (Hanhart  and  Ingold,  A.,  1927,  650)  into  an 
olefine  and  an  alkylsulphinic  acid,  it  is  found  that 
diethylsulphone,  m.  p,  71°,  decomposes  in  the  presence 
of  a  concentrated  solution  of  potassium  hydroxide  at 
200°  into  ethylene  and  ethanesulphinie  acid ;  ethyl- 
n-Gctylsulphone,  m.  p.  68°  (prepared  by  oxidation  of 
ethyl  n-octyl  sulphide,  b.  p.  102— 103°/11  mm.,  with 
nitric  acid),  and  potassium  hydroxide  at  200°  gave 
ethylene  and  n-octanesulphinic  acid  (ferric  salt)  but 
no  w-octene  or  ethanesulphinie  acid,  whilst  di-n-oclyb 
sulphone,  m.  p.  76°  (prepared  by  oxidation  of  n -octyl 
sulphide,  b.  p.  180°/10  mm.,  with  nitric  acid,  d  1*49), 
was  unaffected  by  heating  under  reflux  with  90% 
potassium  hydroxide.  A.  I.  Vogel. 

Esters  of  a-bromopropionic  and  a-bromoi.so- 
butyric  acids.  V.  Dehloeeu  (Anal.  Fig.  Quim,, 
1928,  26, 315 — 319). — By  the  action  of  the  bromides  of 
the  acids  on  an  excess  of  the  corresponding  anhydrous 
alcohols,  the  following  esters  have  been  prepared  in 
yields  of  40 — 54%  :  isopropyl  a-bro  m  opr  op  ionale,  b.  p. 
163 — 165° ;  allyl  a-bromopropionate ,  b.  p,  173—177°; 
n- butyl  a-bromoprop ionale,  b.  p.  192—196° ;  n- propyl 
a-bromo\mbiityrale ,  b.  p.  92 — 96°/42  mm. ;  isopropyl 
a-bromomobutyrate,  b.  p.  91 — 94°/55  mm. ;  allyl 
a-bromoimb utyrate ,  b,  p.  90 — 93°/42  mm.  The  esters 
are  oily  liquids,  denser  than  water.  The  allyl  esters 
have  pungent  and  the  others  fruity  odours. 

v  R.  K.  Callow. 

Acids  derived  from  cblorohydrins  with  two 
p-substituents .  E.  Troell  (Ber.,  1928,  61,  [BJ, 
2497 — 2503). — Ethyl  d i me t hy lglyeidate  is  converted 
into  the  corresponding  sodium  salt  and  transformed  by 
the  calculated  amount  of  hydrogen  chloride  into 
pj-ckloro-a-hydroxy-fi-methylbulyric  acid,  m.  p.  80*6— 
81*3°;  attempts  to  prepare  salts  from  it  give  the 
metallic  chloride  and  a  malodorous,  neutral  compound 
wiiic.li  gradually  reacts  with  alkali  hydroxide.  Decom¬ 
position  of  the  acid  in  aqueous,  alkaline  solution  is  not 
a  simple  bi molecular  change,  fi-Ck loro- a-hydroxy- 
p -phenylb utyric  acid ,  m.  p.  82°  (decomp.),  is  analogously 
prepared.  If  benzophenone  is  condensed  with,  ethyl 
monochloroacetate  and  the  product  is  distilled,  an 
ester,  b.  p.  202°/12  mm.,  is  obtained  regarded  by 
Pointet  (A.,  1909.  i,  234)  as  ethyl  dtphemiglycidate, 

P^s>CH*C02Et.  It  must,  however,  be  considered 

as  ethyl  pp -diphenylpyruvate,  since  the  acid  derived 
from  it  forms  a  phenylh ydrazone,  m.  p.  189°  (decomp.) ; 
isomerisation  occurs  during  distillation  of  the  ester. 

H.  Wren. 

Esters  of  a-br omoisov aleric  acid.  V.  Deixlofext 
(Bull.  Soc.  chim.,  1928,  [iv],  43,  1229—1230).— 
Propyl  a  -  b  rom  olsovalera  te ,  b.  p.  I15°/36— 38  mm, 
isopropyl  a-bromoisomlcrate,  b,  p.  104°/33  mm.,  and 
allyl  a-bromoisomlerate,  b.  p.  117—118°,  have  been 
obtained  from  a-bromoisovaleryl  bromide  in  38 — 41% 
yield.  B.  Brightman. 

Mesoxalates  from  nitrogen  tetroxide  and 
esters  of  malonic  acid.  E.  Gilman  and  T.  B. 
Johnson  (J.  Amer.  Chem.  Soc.  1928,  50,  3341 — 
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3348). — Ethyl  malonate  and  nitrogen  tetroxide  in 
presence  of  metallic  sodium  at  0°  yield  90%  of  the 
theoretical  amount  of  ethyl  mesoxalate  (X)  (cf. 
Curtiss,  A.,  1911,  i,  518).  p-Chloroethvl  malonate, 
prepared  by  an  improved  method  (cf.  Bennett.  A., 
1925,  i,  883),  is  similarly  converted  into  greenish -yellow 
3 -chhroethyl  mesoxalate  (II),  b.  p.  148°/3  mm.  (oily 
hydrate) ;  and  fi-bromoethyl  malonate,  b.  p.  153°/1  mm., 
from  ethylene  bromohydrinand  malonic  acid  in  presence 
of  hydrogen  chloride,  is  converted  into  yellow  $-bronio- 
ethyl  mesoxalate,  b.  p,  155°/0*8  mm.  (oily  hydrate). 
The  hydrochloride  of  (3-diethylaminoethyl  alcohol  and 
malonyl  chloride  afford  in  chloroform  $-diethylamino- 
ethyl  malomle  dihydrochloride,  m.  p.  145°  (decomp.), 
from  which  the  free  base  (III),  b.  p.  lG3D/4*5  mm.,  is 
liberated  by  sodium  hydrogen  carbonate.  This  reacts 
violently  with  nitrogen  tetroxide,  yielding  an  unstable 
oil  from  which  none  of  the  desired  mesoxalate  can  be 
separated.  The  pharmacological  effects  of  compounds 
I,  II,  and  III  are  described.  H.  E.  F.  Notton. 


Aconitic  acids.  I.  Stereochemistry  of 
aconitic  acids.  It.  Malachovski  and  M.  Maslov- 
ski  (Ber.,  1928,  61,  [5],  2521 — 2525). — Aconitic  acid 
occurs  in  two  geometrical  isomerides,  the  ordinary 
acid,  m.  p.  194—195°,  being  the  more  stable  trans¬ 
form  (I).  The  cis-acid  (II),  m.  p.  125°,  is  prepared  by 


H  gO,H(2) 

C==Q  “ 

CO,H(I)  CH,*CO„H(3) 

(I.) 


QOoH(i)  gOoH(2) 

c==c 

H  CHo*C02H(3) 
(110  “ 


hydrolysis  of  the  so-called  “  anhydro-acid.”  It  is 
readily  transformed  into  the  Jrems-acicl  when  melted  or 
moderately  warmed  in  aqueous  solution.  It  adds 
bromine  more  readily  than  the  fra?i£-acid.  Its  sodium , 
bari  urn,  and  copper  salts  are  described.  It  is  converted 
by  dehydrating  agents  exclusively  into  the  anhvdro- 
acid,  the  isomeric  hydroxyanhydro-acid  not  being 
produced  even  transitorily.  The  anhydro-aeid  is 
therefore  the  actual  anhydride  of  ci$-aconitic  acid. 
Thorpe’s  “  labile  acid  ”  does  not  appear  to  be  a 
definite  individual.  Hydrolysis  of  the  hydroxy - 
anhydro-aeid,  however  performed,  yields  solely  some¬ 
what  impure  aconitic  acid.  In  most  of  its 

properties,  the  “  labile  ”  acid  differs  but  little  from 
ordinary  aconitic  acid.  The  hydroxyanhydro -acid 
must  be  regarded  as  the  true  anhydride  of  tram- 
aconitic  acid.  The  structure  of  aconitic  acid  is  not 
symmetrical  and  its  a-  and  y-carbon  atoms  are  not 
equivalent.  The  production  of  a  single  m  ethyl  - 
aconitic  acid  by  introduction  of  a  methyl  group  at  the 
a-  or  y-carbon  atom  is  readily  explained  b}'  the  hypo¬ 
thesis  that  a  transformation  into  the  more  stable  form 
occurs  as  a  secondary  process. 

The  following  new  data  are  recorded  :  irans- aconitic 
acid,  m.  p.  194 — 195°  (corr.) ;  the  hydro-acid,  m.  p. 
78 — 78*5°  (corr.)  [also  +0*5C6H61.  ~  H.  Wren. 

Aconitic  acids.  II.  Constitution  and  mode 
of  formation  of  aconitic  anhydrides.  R.  Mala- 
chovski,  M.  Giedroyc,  and  Z.  Jerzmaxovska  (Ber., 
1928, 61,  [B],  2525 — 2538). — Aconitic  acid  is  converted 
by  technical  acetyl  chloride  into  the  so-called 
“  anhydro-aeid,”  in.  p.  7S*5°,  and  by  acetic  anhydride 
or  acetyl  chloride  free  from  phosphorus  trichloride  into 
the  hydroxyanhydro-acid,  m.  p.  135°.  These  com¬ 


pounds  are  the  anhydrides  of  the  cis -  and  tram - 
aconitic  acid  (cf.  preceding  abstract). 

/°\ 
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III  (from  II) 

(V.)  Q-CO-CH 

oh-c:hc-c*co2h 

To  the  ci5-anhydride  the  structure  III  is  readily 
assigned,  since  it  gives  dark  colorations  resembling 
those  of  citraeonie  anhydride  when  mixed  with 
dimethylaniline  or  quinol  in  ether  (cf.  Easterfield  and 
Sell,  J.C.S.,  1892,  61,  1009).  The  decision  between 
IV  and  V  for  the  trans-m\hydride  is  less  easy,  the  main 
reason  which  has  hitherto  led  to  a  preference  for  IV 
being  the  isomerisation  of  the  compound  by  phosphorus 
pentaehloride  to  the  ces-anhydride.  For  the  elucid¬ 
ation  of  the  problem  the  six  possible  monomethyl 
esters  of  the  aconitic  acids  have  been  prepared. 
a- Monomethyl  dihydrogen  cis -aconitate  (in  II,  Me  at  3), 
m.  p.  101 — 102°  (corr.),  is  prepared  by  treating  the  cis- 
anhydride  with  ethereal  diazomethane,  thus  giving 
the  anhydro-e ster,  C7HGOs,  b.  p.  140— 150°/2— 8  mm., 
m.  p.  37 — 38°,  df  1*3318,  m29  1*48350,  which  is  sub¬ 
sequently  hydrolysed.  Treatment  of  the  ciVanhydride 
with  methyl  alcohol  fields  a  mixture  of  y -methyl 
dihydrogen  cis -aconitate  (in  II,  Me  at  1),  m.  p.  126 — 
127°  (corr.)  (characterised  by  conversion  by  acetic 
anhydride  into  the  ester,  m.  p.  102°),  and  (3- methyl 
dihydrogen  cis-aco?iitate  (in  II,  Me  at  2),  m.  p.  102—104° 
(corr. } .  The  trans-osiers  are  prepared  by  isomerisation 
of  the  cis- derivatives  in  direct  sunlight  or  in  the  light 
of  the  quartz  lamp  in  presence  of  bromine,  a- Methyl 
dihydrogen  trans -aconitate  (in  I,  Me  at  3),  m.  p. 
136—137°  (corr.),  $ -methyl  dihydrogen  tmns-aconitale, 
(in  I,  Me  at  2),  m.  p.  141 — 144*5°  (corr.),  and  y -methyl 
dihydrogen  trans  -aconitate  (in  I,  Me  at  1),  m.  p. 
154*5 — 155°  (corr.),  are  described.  As  expected,  the 
a-Jrans-ester  is  not  affected  by  acetic  anhydride, 
whereas  the  y -trans-ester  is  relatively  easily  converted 
into  the  anhydro -ester,  m.  p.  102°.  Unfortunately, 
the  behaviour  of  the  Jrcms-anhydride  towards  methyl 
alcohol  affords  no  clue  to  the  structure,  since  the  sole 
isolable  product  is  the  a-irans-estev  which  can  be 
derived  from  IV  or  V.  The  following  method  is  more 
successful.  The  (3-cjs-ester  is  converted  by  treatment 
with  acetic  acid  and  acetic  anhydride  followed  by 
coupling  with  diazotised  aniline  under  very  precise 
conditions  into  the  compound, 

CO<rgH  tg02^)>C;N.NHPh,  m.  p.  172—172-5°, 
also  obtained  by  methylation  of  the  substance, 

co<0-TO— >C:N,XHPh ’  m‘  p-  207°>  derived 
from  the  trans- anhydride  and  diazotised  aniline.  The 
applicability  of  structure  V  to  the  trans-  an  hydride  is 
confirmed  further  by  the  observation  that  the  $4rans- 
ester  is  converted  by  mild  treatment  with  acetic 
anhydride  into  methyl  6-hydroxy-2-pyroneA-carboxylate 
(trail s-anhydro-ester),  m.  p.  90 — 91°,  which  yields 
methyl  §-methoxy-2-pyroneA-carboxylate%  m.  p.  76*5 — 
78°,  obtained  also  by  the  action  of  diazomethane  in 
acetone  on  the  £raws-anhydride.  An  unstable  tri- 
bromo- derivative  is  obtained  by  the  action  of  bromine 
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on  the  trans-anhydride.  The  relationship  of  the 
aconitic  acids  and  their  anhydrides  is  most  probably 

II  >  ■  ■  -?■  J 

shown  by  the  scheme  :  HI  >  HI  <  V  V 

Quantitative  investigation  of  the  transformation  of 
the  fraws-anhydride  shows  the  process  to  be  parti¬ 
cularly  favoured  by  phosphorus  trichloride.  Pure 
acetyl  chloride  scarcely  affects  transformation,  whereas 
acetic  anhydride  and  in  particular  acetic  acid  have 
a  somewhat  more  pronounced  effect.  The  action  of 
acetyl  chloride  or  acetic  anl^dride  on  trans- aconitic 
acid  proceeds  simultaneously  in  two  directions,  leading 
to  the  cis -  and  £ra?is-anhydrides,  respectively,  the 
production  of  which  occurs  independently  of  the 
temperature  in  the  ratio  4  :  5.  The  practical  yields  are 
displaced  further  towards  the  cts-side  by  secondary 
changes.  H.  Wren. 

OarbazyUo  acids  :  ammonia  analogues  of 
carboxylic  acids.  E.  F.  Cornell  (J.  Amer.  Chem. 
Soc.,  1928,  50,  3311 — 3318). — The  following  reactions 
are  adduced  to  show  that  the  relationship  of  the  acid 
amidines  (carbazylic  acids)  and  nitriles  (acid  anam- 
monides)  to  ammonia  is  similar  to  that  of  the  carboxylic 
acids  and  anhydrides  to  water  (cf.  A.,  1913,  i,  959). 
Salts  of  carbazylic  acids  are  formed  from  metallic 
amides  and  amidines  or  nitriles  in  liquid  ammonia. 
The  following  are  described  :  ptosm, 
CMe(;NH)*NHK,  and  sodium  ammonoacetates ,  iiotass- 
ium ,  sodium,  and  calcium  ammo nopropionaies ;  potass¬ 
ium  and  sodium  ammono-n-buty  rates ,  potassium 
ammono-n-valerate,  ammo noisohexoate ,  ammonopalmU- 
ate ,  ammonosuccinate ,  and  ammono-p-toluate ;  potass¬ 
ium,  sodium,  silver  (cf.  Pinner,  A.,  1878,  491),  calcium, 
cupric,  and  cuprous  ammonobenzoates ,  and  the  com¬ 
pound  NNa(CPhINH)2.  Hydrogen  cyanide  and 
cyanogen  react  anomalously  with  potassamide  in 
liquid  ammonia,  forming  potassium  cyanide,  and 
a  mixture  of  potassium  cyanide  and  potassium 
eyanamide,  respectively.  In  liquid  ammonia  at 
200°,  benzonitrile  yields  with  potassium  hydroxide 
benzamide,  and  with  ammonium  chloride,  a  little 
benzamidine.  Propionitrile  is  similarly  converted 
into  potassium  propionamide  and  propionamidine. 
Pry  distillation  of  a  potassium  carbazylate, 
N'HICR*NHK,  with  potassamide  yields  potassium 
eyanamide,  ammonia,  and  the  hydrocarbon  RH. 
Alkyl  earbazylates  may  be  formed  and  ammonolysed 
by  methods  similar  to  those  employed  for  aquo -esters. 
The  additive  product  from  benzonitrile  and  magnesium 
phenyl  bromide  is  converted  by  liquid  ammonia  into 
henzophenoneimine.  H.  E.  F.  Notton. 

Catalytic  hydrogenation  under  reduced  pres™ 
sure.  II.  Selective  reduction  in  a  vacuum  of 
citral,  geraniol,  and  limonene.  R.  Escourrou 
(Bull.  Soc.  chim.,  1928,  [iv],  43,  1204—1214).— 
^drogenation  at  190°  under  reduced  pressure  in 
presence  of  nickel  of  eitral,  b.  p.  108 — 112°/12  mm., 
wd  1*4S846,  containing  about  90%  of  the  terpinolenic 
form,  affords  inactive  eitronellal,  b.  p.  207 — 208°, 
1*4591  (semicarbazone,  m.  p.  SO — Sl°).  Under 
ordinary  pressure  at  180°  the  same  product  is  obtained, 
but  at  300°  dimethyloctanol,  saturated  hydrocarbons, 
and  a  cyclic  product,  b.  p.  215°  (cf.  Enklaar,  A.,  1908, 


i,  664,  934).  Similarly,  Java  geraniol,  b.  p.  1 14 — 115°/ 
12  mm.,  n)\  1-47628,  dn  0*908,  in  presence  of  platinum 
oxide  at  130°/50  mm.  is  converted  into  r-citronellol, 
b.  p.  214—215°,  107— 108°/12  mm.,  ng  1*4513  (allo- 
phanate,  m.  p.  112-5—113*5°);  at  150°/90  mm.  in 
presence  of  nickel  almost  the  same  product,  b.  p. 
213—215°,  1*45037,  da  0-850  (allophanate,  m.  p. 

Ill — 111*5°),  is  obtained  (cf.  A.,  1 925,  i,  772),  these 
properties  agreeing  with  those  of  natural  citranellol 
and  not  those  of  Barbier  and  Bouveault’s  rhodinol. 
Under  20  mm.,  cMimonene,  b.  p.  175 — 176°,  dH  0*847, 

?  1*4717,  [oc]jj  +116-1°,  containing  about  80%  of 
limonene,  12%  of  terpinolene,  and  8%  probably  of 
a-terpinene,  is  hydrogenated  only  to  the  extent  of 
about  10%,  as  shown  by  the  bromine  value,  the  rota¬ 
tory  power  being  unaltered;  hydrogenation  is  complete 
only  at  1 50 — 200  mm .  Ozonisation  of  the  product  indi¬ 
cates  the  presence  of  88%  of  the  limonene  or  dipentene 
form  and  only  3—4%  of  terpinolene.  These  results, 
which  may  be  attributed  to  partial  isomerisation  of  the 
terpinolene  into  dipentene,  or  into  a-terpinene,  which 
then  undergoes  reduction  and  partial  isomerisation 
to  p-terpinene,  indicate  that  pure  limonene  has  not 
been  obtained  (cf.  Braun  and  Lemke,  A.,  1923,  i,  813). 

11.  BlilGHTMAN. 

“  Normal  11  structure  of  aldoses  and  ketoses. 
H.  Kiliani  (Z.  angew,  Chem.,  1929,  42,  16 — 17). — 
Polemical  (cf.  Leibowitz,  ibid.,  1926,  39,  1147). 

J.  W.  Baker. 

Structure  of  normal  monosaccharides.  V. 
Lyxose.  E.  L.  Hirst  and  J.  A.  B.  Smith  (J.C.S., 
192S,  3147 — 3154).— a-Methyl-lyxoside  when  treated 
with  methyl  iodide  and  silver  oxide  gave  trimethyl- 
methyl-lyxoside ,  b.  p.  about  70°/0*02  mm.,  nD  1-4460, 
HSoi  +10°  in  water,  which  with  6%  aqueous  hydro¬ 
chloric  acid  at  100°  yielded  trimethyl-lyxose ,  b.  p. 
90°/0*05  mm.,  ng  1-4629,  m.  p.  79°,  -22°  in  water. 

Direct  methylation  of  lyxose  with  methyl  sulphate  also 
gave  trimcthylmethyl-lyxoside ,  b.  p.  70°/0*02  mm., 
ng  1*4471,  [«]|5  —6°  in  methyl  alcohol,  containing  some 
of  the  p-isomeride;  hydrolysis  with  6%  aqueous 
hydrochloric  acid  gave  an  S0%  yield  of  trimethyl- 
lyxose,  m.  p.  79°,  [ajg  —22°.  Oxidation  of  trimethyl- 
lyxose  with  bromine  water  yielded  irimethyl-$-lyxono- 
lactone,  b.  p.  105°/0*02  mm.,  n™  1*4620,  [a]JJ  +35*5° 
(initial  value)  and  — 9*3°  (equilibrium  value)  in  water 
( phenylhydraz ide,  m.  p.  180 — 1S1°),  which  by  further 
oxidation  with  nitric  acid  (d  1*42)  and  esterification  of 
the  resultant  product  with  3%  methyl-alcoholic 
hydrogen  chloride  furnished  methyl  trimethoxy- 
glutarate,  b.  p.  about  100°/0*1  mm.,  nf,  1*4353,  [<x]§ 
—39°  in  methyl  alcohol,  [a]20  —31°  in  water,  in 
76%  yield  [corresponding  trimethoxyglutaramide, 
m.  p.  230°  (decomp.),  and  the  methylamide,  m.  p. 
171 — 172°;  in  both  cases  the  yields  were  more  than 
70%].  Trimethylmethyl-lyxoside  on  oxidation  with 
nitric  acid  (d  1*42)  gave  methyl  trimethoxyglutarate, 
nf}  1*4355,  [a]g  —34°  in  water,  which  with  methyl- 
alcoholic  ammonia  furnished  trimethoxyglutaramide, 
m.  p.  230°  (decomp.),  [a]‘3  -49°  in  water,  in  88% 
yield.  From  these  results  the  authors  assign  the 
pyranose  structure  to  a-methyl-lyxoside  and  hence 
also  to  lyxose.  These  conclusions  are  in  disagreement 
with  those  of  Phelps  and  Hudson  (A.,  1926,  501),  who 
assign  a  butylene-oxide  formula  to  a-methyl-lyxoside 
and  its  derivatives.  A.  I.  Vogel. 
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Detection  of  Isevelose  in  presence  of  other 
carbohydrates.  L.  Ekkert  (Pharm.  Zentr.,  1928, 
69,  805 — 806). — A  resume  of  the  reactions  of  lsevulose 
is  given.  Treatment  of  0-01 — 0*03  g.  of  kevulose  with 
3 — 5  drops  of  2 A -potassium  hydroxide  solution 
followed  by  the  addition  of  0-5 — 1*6  g.  of  solid  potass¬ 
ium  or  sodium  hydroxide  results  in  the  formation  of  a 
blood-red  band  round  the  solid  alkali  and  after  several 
minutes  the  whole  liquid  assumes  a  blood -red  colour. 
Other  carbohydrates  similarly  treated  behave  as 
follows  :  arabinosc,  xylose,  maltose,  galactose,  and 
dextrin,  yellow  colour  within  1  min. ;  rhamnose  and 
lactose,  lemon-yellow  within  1  min. ;  dextrose,  yellow 
after  2  min. ;  mannose,  yellow  after  1  min. ;  sucrose 
and  glycogen,  colourless  after  15  min.  A.  I.  Vogel. 

Action  of  trimethylamine  and  other  bases 
on  acetobromocellobiose,  6.  Zempl&n  and  Z. 
Bruckner  (Ber.,  1928,  61,  [2?],  2481 — 2486 ;  cf.  A., 
1928,  741). — Reinvestigation  of  the  action  of  alkali 
hydroxide  on  the  product  derived  from  acetobromo¬ 
cellobiose  and  trimethylamine  { loc .  cit.)  has  shown  the 
base  evolved  to  be  di-  and  not  tri  -methylamine. 
Support  for  the  conception  that  the  new  com¬ 
pound  is  hepta-acetylcellob  ios  idod  imeihylamine  (T), 


in.  p.  198—199°  (decomp.),  [a]D  —10*51°  in  chloro¬ 
form,  is  found  in  the  observation  that  it  is  more  readily 
prepared  from  acetobromocellobiose  and  trimethyl¬ 
amine  in  chloroform  at  the  ordinary  temperature, 
whereby  also  tetramethylammonium  bromide  is 
produced.  The  same  base  (together  with  dimethyl- 
amine  hydrobromide)  is  obtained  from  acetobromo¬ 
cellobiose  and  dimethylamine.  Acetobromocellobiose 
and  triethylamine  yield  only  hepta-aeetyleellobiose 
and  the  mother-liquors  are  free  from  diethylamine. 
The  latter  base  and  acetobromocellobiose  afford 
hexa~aceltflcellobio$en ,  m.  p.  125 — 126°,  [a]20  —19*78° 
in  chloroform  (for  nomenclature  see  Maurer  and 
Malm,  A.,  1927,  751).  Piperidine  and  acetobromo¬ 
cellobiose  give  hepta-aceiylcellobiosidopiperidme , 
C31H45017N,  m.  p.  115 — 120°  (decomp.),  [a]g  —15*28° 
in  chloroform,  which  appears  to  absorb  two  atoms  of 
bromine  in  chloroform  but  permits  the  isolation  only  of 
a  wono&romo-compound,  m.  p.  132 — 133°  (decomp.). 

H.  Wren. 

Glucosides.  I.  Formation  of  glncosides 
from  3:4:  6-triacetylglncose  1  :  2-anhydride. 
W.  J,  Hickinbottom  (J.O.S.,  1928,  3140 — 3147). — 
3:4:  6-Triaeetvlglueose  1  :  2-anhydride  (I)  (cf.  Brigl, 
CH  A.,  1922,  i,  1117),  most  conveniently 
i  CH-^O  prepared  by  the  action  of  dry  ammonia 
|  qh-OAc  011  a  susPonsion  dry,  finely-powdered 
U  nppQ\c  3:4:  6-triacetylglucosyI  chloride  in  dry 
Lqxt  benzene  for  3  hrs.,  reacts  with  ethyl 
OH  *OAr  alcohol  with  the  formation  of  3  :  4  :  6-tri- 
“  c  acetyl-p-ethylglucoside,  m.  p.  121°,  [a]D 
\  *)  +14*4°  in  ethyl  alcohol,  which  with 

methyl  iodide  and  silver  oxide  yielded  a  triacetylmethyl - 


$-eth}/lglucoside,  m.  p.  95 — 96°,  [a]n  +5*0°  jn  alcohol. 
Deacetylation  by  means  of  alcoholic  ammonia, 
followed  by  hydrolysis  with  aqueous  hydrochloric 
acid,  gave  2-methylglucose  (phenylhydrazone ,  m.  p. 
175 — 176°),  which  was  also  prepared  from  3:4:  6-tri- 
acetyl-  p-methylglucose  by  methylation  with  silver 
oxide  and  methyl  iodide  followed  by  deacetylation  and 
hydrolysis.  Methyl  alcohol  and  I  yielded  3:4:  6-tri- 
acetyl  -p-methylglucoside,  m.  p.  95 — 97°,  [a]D  +19°  (cf. 
Brigl,  loc.  cit. ),  which  on  acetylation  in  pyridine 
yielded  tetra -acetyl- p-methylglucoside,  m.  p.  101 — 
103°,  whilst  isopropyl  alcohol  and  I  furnished  3:4:6- 
tria  cetyl -P-tsopropylghicoside,  which  with  acetic 
anhydride  in  pyridine  solution  gave  2:3:4:  b-teira- 
acetyl- $-\sopropylglucoside ,  m,  p.  134 — 135°,  [a]D 
—23*4°  in  alcohol.  The  interaction  between  benzyl 
alcohol  and  I  at  100°  afforded  3:4:  6-triacetylbenzyl- 
glu coside,  which  was  converted  by  alcoholic  ammonia 
into  p-benzvlglncosidc,  m.  p.  119°,  [a]D  -49°;  acetyl¬ 
ation  of  the  latter  yielded  2:3:4:  6-tetra-acetyl- 
p - benzylglu coside ,  m.  p.  98 — 99°,  [«]D  —44°  in  alcohol 
(lit.  m.  p.  96 — 101°,  [a]D  —48°).  When  I  is  heated  with 
menthol  at  90 — 100°  for  30  hrs.  3:4:  6-triacetyl- 
menthylglucoside,  m.  p.  144°  (sintering  at  141°), 
[a]D  —10*6°  in  benzene,  is  formed ;  this  furnished 
p-menthylglucoside  with  aqueous-alcoholic  potassium 
hydroxide  (ef.  Fischer  and  Bergmann,  A.,  1917,  i, 
467).  The  interaction  between  3:4: 6-triacetyl- 
glucose  anhydride  and  phenol  proceeded  less  readily 
than  with  primary  and  seeondarj’’  alcohols ;  combin¬ 
ation  was  effected  in  the  presence  of  excess  of  phenol 
by  heating  at  100°  for  20  hrs.  and  2:3:4:  6-tetra- 
acetyl-a-piienylglucoside,  m.  p.  112°,  [a]D  +162°  in 
alcohol  (lit.  m.  p.  115°,  [a]D  +164*9°  in  benzene),  was 
produced  which  yielded  a ^phenylglucos ide  hydrate , 
m.  p.  155 — 160°,  [a]D  +157°  in  alcohol,  with  alcoholic 
ammonia.  The  results  are  regarded  as  affording 
independent  evidence  for  the  formula  I  originally 
assigned  to  the  triacetylglucose  anhydride  by  Brigl 
(loc.  cit.).  A  comparison  is  made  between  the  chemical 
reactions  of  a-glucosan  (Pictet  and  Castan,  A.,  1920, 
i,  594)  and  3:4:  6-triacetylglucose  anhydride,  and 
doubts  are  cast  on  the  structure  of  the  former. 

A.  I.  Vogel. 

Phloridzin  and  quercitrin.  G.  Zemfl6n,  Z. 
Csuros,  A.  Gerecs,  and  S.  Acs£l  (Ber.,  1928,  61,  [B], 
2486 — 2497). — The  synthesis  of  phloretin  from  purely 
synthetic  materials  is  effected  in  the  following  manner. 
fJ-Phenylpropionie  acid  is  converted  by  heating  with 
lead  thiocyanate  into  p-phenylpropionitrile,  b.  p. 
132 — 135°,  transformed  by  nitric  acid  (d  1*48)  at  5° 
into  $-p-nitrophenylpropiomtrile,  m.  p.  79*5°,  and 
thence  successively  into  ^-p-aminoplienylpropionitriU 
and  p-p -liydroxyplienylpropionitrile.  The  last  com¬ 
pound  is  converted  by  phloroglucinol  and  hydrogen 
chloride  through  the  ketimine  hydrochloride  into 
phloretin,  (OH)3C6H2*CO*CH2*CH2*C6H1'OH.  Un¬ 
successful  attempts  are  recorded  to  condense  p-hydr- 
oxyphenylpropionitrile  with  the  tetra-acetyl  derivative 
of  phlorin  (obtained  from  acetobromoglucose  and 
phloroglucinol)  and  to  synthesise  phloridzin  from 
phloretin  and  acetobromoglucose  under  conditions 
similar  to  those  leading  to  the  isolation  of  tetra - 
aeetylphlorin  or  in  presence  of  quinoline.  Glucoside 
production  from  free  phloretin  is  rendered  difficult  by 
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the  ability  of  acetobromoglucose  to  react  with  three 
different  hydroxyl  groups  and  thus  furnish  a  number 
of  isotnerides.  A  phloretin  derivative  containing  a 
single  hydroxyl  group  is  obtained  by  treating  hepta- 
acetylphloridzin,  [<x]D  —41*33°  in  chloroform,  with 
hydrogen  bromide  and  glacial  acetic  acid  at  the 
atmospheric  temperature,  whereby  acetobromoglucose 
and  triaceiylph loretin , 

OAe*C6H4*CH2*CH2*CO*CfiH2(OH)(OAc)2[l  ;  2  :  4  :  0], 
m.  p.  188 — 189°,  are  produced.  The  compound  last 
mentioned  could  not  be  caused  to  react  with  ace  to- 
bromoglueose,  with  production  of  phloridzin. 

Quercitrin  is  converted  by  acetic  anhydride  and 
sodium  acetate  into  quercitrin  kepta-acetate,  [a]f, 
—165*0°  in  chloroform,  hydrolysed  by  hydrogen 
bromide  in  glacial  acetic  acid  to  ietra-aeetylquereelin 
and  acetobromorhamnose.  The  acetyl  derivative 
reacts  with  acetobromoglucose  in  the  presence  of  silver 
oxide  and  quinoline,  giving  the  acetyl  derivative  of  a 
quercetin  glueoside,  presumably  acetylwquercitrin. 
The  production  of  the  glueoside  is  placed  beyond  doubt, 
but  its  isolation  has  not  been  effected.  H,  Wren. 

Triacetylstareh  and  its  mol.  wt.  Y.  Tsuzuki 
(Bull.  Chem.  Soc.  Japan,  1928,  3,  276— 285).— Treat¬ 
ment  of  starch  (soluble  Merck)  with  excess  of  acetic 
anhydride  at  about  70°  in  presence  of  a  saturated 
aqueous  solution  of  zinc  chloride  gives  a  90%  yield  of 
a  triacetylstareh  (I),  decomp,  slowly  above  270°  after 
sintering  at  258°,  + 170-2°  in  chloroform  (ef.  Pregl, 

A.,  1902,  i,  135 ;  Bergmann  and  Knehe,  A.,  1927,  342). 
Hydrolysis  of  I  with  sodium  eth  oxide  in  toluene  gives 
a  phosphate-free  soluble  starch  re-acetylated  to  I. 
Cryoscopic  determinations  of  the  mol.  wt.  of  I  in 
ethylene  dibromide,  bromoform,  camphor,  acetic  acid, 
and  phenol,  and  ebullioscopie  determinations  in  acetic 
acid,  chloroform,  and  acetone  give  values  ranging  from 
82  to  8050,  but  in  neutral,  solvents  the  value  appears  to 
be  about  5000,  thus  demonstrating  that  the  molecule 
is  at  least  (C6H~05Ae3)ls  (ef.  Pictet,  A.,  1926,  387). 

H.  Burton. 

Constitution  of  flax  cellulose.  G.  W.  Rigby 
(J.  Amor.  Chem.  Soc.,  1928,  50,  3364—3370 ;  cf.  Hess 
and  Measmer,  A,,  1922,  i,  988). — Pure  cellulose, 
isolated  from  flax  fibres  by  the  method  recommended 
for  cotton  cellulose  (B.,  1923, 825),  yields  on  exhaustive 
niethylation  and  hydrolysis  (cf.  Denham,  J.C.S.,  1921, 
119,  77 ;  Irvine,  ibid.,  1923,  123,  518)  only  £y£-tri- 
methylglucose  and  a  little  of  the  dimethyl,  derivative. 
Under  the  conditions  employed  by  Haworth  and  Hirst 
(J.C.S.,  1921,  119,  197)  cellobiose  octa-acetate  is 
obtained  in  equal  yield  from  both  flax  and  cotton 
celluloses.  Graded  aeetolysis  of  flax  cellulose  by 
Irvine's  method  (A.,  1926,  823)  yields  a  mixture  of 
trisaccharide  and  anhydrotrisaccharide  acetates 
identical  with  the  mixture  obtained  by  this  author 
from  cotton  cellulose.  These  and  other  chemical  and 
physical  properties  are  quoted  to  show  the  complete 
identity  of  the  unit  structures  of  flax  and  cotton 
celluloses.  H,  E.  F.  Notton. 

Acetylation  of  beech  wood.  0.  Horn  (Ber., 
1928,  61,  [5],  2542 — 2545). — Treatment  of  beech 
wood  with  acetic  anhydride  containing  0*25%  of 
sulphuric  acid  gives  an  acetylated  wood  (yield  150%) 
possessing  unchanged  woody  structure  and,  apart  from 


its  lighter  colour,  resembling  externally  the  original 
wood .  It  does  not  give  the  customary  colour  reactions 
for  lignin ;  appreciable  amounts  of  substance  cannot 
be  removed  from  it  by  treatment  with  organic  solvents. 
A  single  acetylation  gives  a  product  containing  42*2% 
of  acetyl.  About  90%  of  the  lignin  present  in  the 
original  wood  is  found  in  the  acetylated  product ; 
hemicelluloses  appear  to  be  mainly  removed  during  the 
acetylation,  which  does  not  cause  sensible  alteration  of 
the  methoxyl  content.  Treatment  of  the  acetylated 
wood  alternatively  with  chlorine  and  sodium  sulphite 
followed  by  potassium  permanganate  or  by  Schmidt’s 
chlorine  dioxide  method  leaves  76%  of  nearly  homo¬ 
geneous  cellulose  triacetate.  The  acetylation  of  beech 
wood  is  therefore  precisely  similar  to  that  of  pine  (cf. 
Fuchs,  A.,  1928,  743 ;  Suida  and  Titsch,  ibid.,  1227). 

H,  Wren. 

Influence  ol  poles  and  polar  linkings  on  course 
pursued  by  elimination  reactions.  II.  Mechan¬ 
ism  of  exhaustive  methylation  {continued).  C.  K, 
Ingold  and  G  C.  K  Vass  (J.C.S.,  1928,  3125—3127). 
— Theory  predicts  (Hanhart  and  Ingold,  A.,  1927, 
050)  that  in  the  decomposition  of  quaternary  ammon¬ 
ium  compounds  CHR1R2*CR3R4'‘NiSIe3*OH  — > 
CR1R2:CR3R4+NMe3+ H20  (A)  or 
CHR1R2*CR3R4*N]\Ie2+McOH  (B)  the  suppression  of 
(A)  in  favour  of  (B)  should  (i)  be  governed  by  R*  and 
R2  much,  more  than  by  Rs  and  R4,  (ii)  should  increase 
tending  towards  constancy,  with  increasing  and  R2» 
and  (iii)  should  be  greater  when  R3R2CH-,  or  any  part 
thereof,  is  branched  than  when  the  corresponding 
group  or  part  is  unbranched  but  isomeric.  Prediction 
(ii)  is  here  verified,  the  values  for  percentage  olefine 
(reaction  A)  being  (R2==R3=R4====H) ;  and  R*— Et, 
95%;  Pr»,  84%;  Bu,  79%;  n-amyl,  77%;  n-hexyl, 
76% ;  n-heptyl,  74% ;  n-octyl,  75%,  the  constant 
value  being  75%.  Prediction  (iii)  is  verified  by 
comparison  of  «. -butyl  and  isobutyl,  72%.  The 
results  differ  from  these  previously  described  by 
von  Braun  (A.,  1911,  i,  610).  Benz-n-amylamidc  has 
m.  p.  31 — 32°,  b.  p.  205 — 210°/18  mm.  (cf.  von  Braun 
and  Sobecki,  A.,  1911,  i,  128).  A.  I.  Vogel. 

Reaction  between  sugars  and  amino-acids. 
H.  von  Euler  and  E.  Brtjnius  (Annalen,  1928,  467. 
201 — 216). — Cryoscopic  determinations  on  mixtures  of 
dextrose  and  glycylglycine  in  aqueous  solution  at 
pw  6*0 — 9*2  show  that  condensation  increases  rapidly 
with  increasing  pn.  This  is  contrary  to  the  findings  of 
Waldschmidt-Leitz  and  Rauchalles  (A.,  1928,  672), 
but  is  similar  to  tho  reaction  between  doxtrose  and 
glycine  (A.,  1926,  822).  The  decolorisation  of 

methylene-blue  solution  by  a  mixture  of  dextrose  and 
glycylglycine  at  pn  9*1  is  rather  slower  than  with  a 
mixture  of  dextrose  and  glycine.  This  last  mixture 
decolorises  methylene-blue  still  more  rapidly  at  pn 
10*5  (cf.  A.,  1928,  1118).  A  mixture  of  lsevulose  and 
glycine  begins  to  decolorise  methylene- blue  at  pn 
9*1 ;  at  Pn  10*3  reduction  is  more  rapid. 

H.  Burton. 

Amino-acid  methionine  ;  constitution  and 
synthesis.  G.  Barger  and  F.  P.  Coyne  (Bio- 
ehem.  J.,  1928,  22,  1417— 1425).— The  amino-acid, 
C5HuOaNS,  isolated  by  Mueller  (cf.  A.,  1923,  i,  869, 
963)  is  shown  to  be  y-methyithiol-x-aminobutyric  acid 
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(methionine)  by  the  following  synthesis.  $-Methylthiol- 
propaldehydcdiethylacetal ,  b.  p.  89°/14  mm.,  96°/20 
mm.,  was  prepared  by  passing  methyl  mereaptan  into 
alcoholic  sodium  ethoxide  solution  and  adding  p-chloro- 
propaldehyde  acetal.  Hydrolysis  of  the  acetal  yielded 
B-methylthiolpropaldehyde,  b.  p.  60°/12  mm.,  which 
was  converted  into  x-amino-y-methyllhiolbutyronitrile , 
and  finally  on  boiling  the  nitrile  with  hydrochloric  acid 
a-ammo-y-methylthiolbutyricacid ,  m.  p.  281°  (decomp.), 
was  obtained.  The  oL-naphthylcarbamido-dorivative, 
m.  p.  181 — 182°,  w*as  obtained.  The  thiohydantoin 
and  the  picrolonatc  prepared  from  the  synthetic 
product  were  identical  with  the  corresponding  deriv¬ 
atives  from  natural  methionine. 

The  synthesis  of  methionine  by  Erlenmeyer’s  method 
failed.  The  following  compounds  were  prepared. 
MethylthiolacetaMehydediethylacetal ,  b.  p,  18S — 190°/ 
760  mm. ;  methylthiolacetaldehyde ;  meih yl th iolethyl - 

idenehydanto in ,  SMe*CH2*CHI(^^?  m.  p.  156° 

(from  which  methionine  could  not  be  obtained  by 
reduction) ;  $-methylthiolpropionic  acid,  b.  p.  235 — * 
240°/760  mm. ;  $-methylsulplionepropionic  acid,  b.  p. 
200o/4  mm.  S.  S.  Zilva. 

Specific  action  of  erepsin  and  trypsin-kinase. 
E.  Abderhalden  and  E.  Schwab  (Fermentforsch., 
1928,  10,  179 — 187). — The  carbamide  derivatives,  in 
which  the  free  amino -group  of  the  polypeptide  is 
replaced  by  the  carboxylamide  group,  of  cZZ-leucyl- 
glycine,  glycyl-cZi-' valine,  and  leucylglycylglycine  (pre¬ 
pared  by  the  action  of  ammonia  on  the  corresponding 
carbethoxy-derivative),  are  not  hydrolysed  by  either 
erepsin  or  trypsin-kinase,  but  suffer  fission  when  treated 
with  an  extract  of  pancreas  powder.  Similarly,  the 
phenylurethanes  of  dWeucylglycylglycine  andcZZ-leucyl- 
glycine  are  much  more  readily  hydrolysed  with 
pancreas  extract  than  with  trypsin-kinase.  The 
specific  action  of  erepsin,  trypsin,  and  trypsin-kinase 
on  various  polypeptides  containing  Z-leucine  has  been 
investigated.  Z-Leucylglycyl-Z-leucine,  glyeyl-Z-leucyl- 
glycy  14-leucine,  dl-lcucylglycyl-l-leucylglycine,  m,  p. 
256°,  d\~leucylglycylglycyl-l-leucine,  and  Meucylglycyl- 
Z-leucylglyeyl-Z-leucine  are  all  hydrolysed  by  erepsin 
and  trypsin-kinase,  whilst  glycyl-dldeucylglycine, 
m.  p.  216°  (decomp.),  dl-leucyl-dl-leucylglycylglycine, 
l  -  leucylpentaglycylglycine ,  di  -  (I  -  leucyltriglycyl)  - 1  - 
leucylpentaglycylglycine,  and  tri- (Z-leucyltriglycyl) - 
^leucylpentaglycylglycine  are  attacked  only  by 
erepsin.  I-Leucyltetraglycylglycine  is  hydrolysed  by 
erepsin  and  slowly  by  trypsin-kinase,  but  not  by 
trypsin.  Thus,  seemingly,  trypsin -kinase  has  an 
affinity  for  the  carboxyl  group  of  leucine  which  is 
absent  when  the  glycine  residue  is  at  the  end  of  the 
chain  (but  cf.  Waldschraidt-Leitz  and  others,  A.,  1928, 
446,  and  Abderhalden  and  Fleischmann,  ibid.,  1043). 
Neither  dZ-leucyl-y~aminobutyric  acid  nor  its  phenyl- 
urethane,  ra.  p.  166°,  is  hydrolysed  by  erepsin  or 
trypsin-kinase.  Whilst  glycyl-d-a-aminobutyric  acid 
is  hydrolysed  by  erepsin,  the  corresponding  /-com¬ 
pound  is  unattached.  Chloroacetyl-dhleucylglycine, 
m.  p.  141°,  and  ct-bromoisohezoylglycyl-l-leucylglycine, 
m.  p.  180°,  are  prepared.  J.  W.  Baker. 

Specific  action  of  erepsin  and  trypsin-kinase  ; 
their  behaviour  with  polypeptides  and  their 


derivatives  in  which  B-aminobutyric  acid  re¬ 
places  an  oe-amino-acid,  and  the  action  of 
iV-alkali  on  these  compounds.  E.  Abderhalden 
and  R.  Fleischmann  (Fermentforsch.,  1928,  10, 
195 — 212;  cf.  Abderhalden  and  Koppel,  A.,  1928, 
1042), — The  phenylurethanes  of  di-(d-valyl-4-alanyl). 
Z-cystine,  decomp.  175°,  di-(Z-leucylglycyl)-Z-cystine, 
decomp.  190°,  diglycylglycine,  m.  p.  214™ 216°  (the 
substance,  m.  p.  184°,  described  by  Curtius  and 
Wiistenfeld,  A.,  1904,  i,  833,  as  this  derivative  being 
some  other  compound)  (a-naphthylur  ethane,  decomp. 
225°),  and  tri-  and  tetra-glycylglycine,  both  decomp, 
above  220°,  have  been  prepared,  and  the  effect  of  the 
substitution  of  the  amino-group  on  the  action  of 
erepsin  and  trypsin-kinase  has  been  investigated. 
The  first  two  derivatives  are  not  attacked  by  erepsin 
( Pn  7*8)  at  37°  (although  the  parent  polypeptides  are 
readily  hydrolysed),  but  are  hydrolysed  by  trypsin- 
kinase  (pa  8*3)  at  37°.  All  are  hydrolysed  by  N-sodium 
hydroxide  at  37°.  No  hydrolysis  occurs  if  the  pn 
value  is  increased  from  8*1  to  9*2.  None  is  hydrolysed 
by  erepsin  and  only  tetr agly cy lgly ci n e  phenylur ethane 
is  attacked  by  trypsin-kinase.  By  usual  methods 
tetraglyeylglyeine  is  converted  successively  into 
d-aL-bromoimhexoyltetraglycylglycine ,  deeornp.  above 
220°,  [c+§  +12-21°,  and  1  -  leucylte  traglycylglycine , 
decomp,  above  220°,  [a]tf  +9*41°.  The  latter 
suffers  80%  hydrolysis  in  3  hrs.  with  N- sodium  hydr¬ 
oxide  at  37°,  and  is  attacked  by  trypsin-kinase  but  not 
by  erepsin  (cf.  Abderhalden  and  Schwab,  preceding). 
The  influence  of  the  presence  of  a  (3-  amino  butyric  acid 
group  was  investigated  with  the  following  compounds  : 
r/Z-leucyl-P-aminobutyric  acid  (I)  (phenylur  ethane, 
m.  p,  188°;  benzoyl  derivative,  m.  p.  182°) ;  dl -leucyl- 
dl-leucybfi-aminobutyric  acid  (II),  ra.  p,  240°  (phenyl- 
urethane,  m.  p.  212°)  (prepared  from  dl-a-5ro77miso- 
hexoyhd\-leucyb$-aminobutyric  acid,  ra.  p.  172°) ; 
$-aminobutyryl-d\-leucine  (III),  m.  p.  265 — -268° 
(decomp.)  (prepared  from  $-chlorobutyryl  chloride,  b.  p. 
40 — 41712  mm.,  65 — 67740  mm.,  through  p -chloro- 
butyryl-dl-leucine,  m.  p.  132°) ;  p -aminobutyrylglycine 
(IV),  m.  p.  248°  (from  fi-chlorobutyrylglycine,  m.  p. 
122°) ;  p -aminobutyryldiglycylglycine  (V),  m.  p.  230° 
(decomp.)  (from  p -chlorobutyryldiglycylglycine,  m.  p. 
195°) ;  $-aminobutyryltriglycylglycine  (VI),  decomp. 
249°  (from  p  -  chlorobutyryltriglycylglycine,  m,  p. 
227°) ;  $-aminobutynyl  -  p  -  aminobutyric  acid  (VII) 
(from  $-chlorobutyryl-$-aminobutyric  acid,  m.  p.  142°) ; 
and  p  -  aminobu  tyryl  d-leucyltctraglycylglycine  (VIII) 

(from  ^-chlorobuiyrybbleucylietr  agly  cylgly  cine,  de¬ 
comp,  above  215°).  Neither  I  nor  its  benzoyl 
derivative  is  attacked  by  JV-sodium  hydroxide,  whilst 
the  phenylurethane  suffers  hydrolysis ;  II  is  un¬ 
attacked,  whilst  its  phenylurethane  is  readily  hydro¬ 
lysed  ;  III,  IV,  and  VII  are  not  acted  on,  whilst 
V,  VI,  and  VIII  are  hydrolysed.  None  of  these 
compounds  is  affected  by  erepsin,  but  with  trypsin- 
kinase  VIII  is  hydrolysed,  whilst  V  and  VI  are  not 
attacked.  Trypsin  does  not  act  on  the  amino-group 
but  on  the  carboxyl  group,  so  that  if  the  terminal 
amino-acid  is  not  one  which  occurs  naturally  ( e.g 
a  p -amino-acid)  no  attack  is  possible. 

J.  W.  Baker. 

Hydrolysis  of  polypeptides  and  their  deriv¬ 
atives  with  erepsin,  trypsin-kinase,  and  V-alkali. 
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E.  Abderhalden  and  0.  Herrmann  (Fermentforsch., 
1928,  10,  145 — 158). — The  hydrolysis  of  a  number  of 
synthetic  polypeptides  and  their  derivatives  with 
JV-sodium  hydroxide,  erepsin,  and  trypsin- kinase  has 
been  investigated  quantitatively.  By  usual  methods 
are  obtained  dZ-a-aminobutyrylglycino  (I)  {phenyl- 
urethane,  m.  p.  203°;  o-nitrotoltiene-p-sulphonyl, 
m.  p.  170 — 172°,  p -nilrobenzoyl,  m.  p.  188 — 189°,  and 
m-nitrobenzoyl,  m.  p.  204°,  derivatives) ;  dl-a-bromo - 
propionyl-dl-oi-aminobutyrylglycine,  m,  p.  173° ;  dl- 
alanyl-  dl  -  a-aminobul  yrylglycine  (II),  m.  p.  225° 

{phenylur ethane,  m.  p.  208 — 210°) ;  dl -valylglycine, 
m.  p.  245° ;  dl-<x-bromopropionyl-dl-valylglycme}  m.  p. 
202° ;  dl-alanyl-dl-valylglycine  (III),  m.  p.  248° 

(phenylurethane,  m.  p.  218°;  naphthalene-2-sulphonyl 
derivative,  m.  p.  198°) ;  Z-leueyl-Z-phenylalanine+ 
d-leucyl-d-phenylalanine  (IV),  m.  p.  260°  {phenyl- 
urethane,  m.  p.  183°),  and  Z-leucyl-d-phenylalanine+ 
d-leucyl-Z-phenylalanine  (V),  m.  p.  220°  (cf.  Leuchs 
and  Suzuki,  A.,  1904,  i,  867)  {phenylurethane,  m.  p. 
193°;  o-nitrotoluene-i- sulphonyl  derivative,  m.  p. 
75°);  glycyl-cZZ-phenylalanine  (VI),  m.  p.  260° 

(decomp.)  [phenylurethane ,  m.  p.  208° ;  naphthalene- 
2-sulphonyl,  m.  p.  100°  (decomp.),  and  benzoyl,  m.  p. 
172°,  derivatives] ;  d  1- cc~bromoisovaleryl-d\-phenyl- 
alanine,  m.  p.  135°,  which  by  treatment  with  ammonia 
yields,  not  the  dipcptide,  but  an  unsaturated  substance, 
m.  p.  260°  (decomp.).  By  treatment  in  0-lAf -solution 
with  iV-sodiura  hydroxide  at  37°,  I,  II,  and  III  are 
hydrolysed  more  slowly  than  their  phenylurethanes ; 
IV,  V,  and  VI,  and  the  naphthalene-2-sulphonyl 
derivative  of  the  last  are  not  hydrolysed,  whilst  their 
phenyl  urethanes  and  the  benzoyl  derivative  of  VI 
suffer  hydrolysis.  Thus  in  all  cases  the  phenyl¬ 
urethanes  (this  group  remaining  combined  with  the 
amino-acid  after  fission  of  the  polypeptide)  are  more 
readily  hydrolysed  by  alkali  than  are  the  parent 
substances.  With  erepsin  7*8  at  37°)  fission  of 
the  unsubstituted  polypeptide  occurs  in  each  case, 
but  none  of  the  derivatives  is  attacked.  Conversely, 
with  trypsin-kinaso  the  parents  are  unattacked, 
whilst  the  derivatives  suffer  cnzymolysis  in  each 
case.  J.  W.  Baker. 

Influence  of  the  substitution  of  the  free  ammo- 
group  of  polypeptides  by  various  groups  on 
their  fission  by  iV-alkali,  erepsin,  and  trypsin- 
kinase.  E.  Abderhalden,  E.  Rindtorff,  and 
A.  Schmitz  (Fermentforsch . ,  1928,  10,  213 — 232). — 
dl-Leucylglycine  is  more  readily  attacked  by  iV-sodium 
hydroxide  at  37°  than  is  its  phthaloyl  derivative,  m.  p. 
119 — 120°,  whilst  methyl-eZZ-leucylglycine  is  very 
resistant  to  attack.  The  trichloroacetyl  derivative, 
m.  p,  172 — 173°,  eliminates  trichloroacetic  acid  under 
these  conditions.  Similarly,  methyldiglycylglycine, 
ra.  p.  139 — 140°  (decomp.),  is  slightly  more  resistant  to 
attack  by  N- sodium  hydroxide  than  is  the  parent 
diglycylglycine.  Erepsin  (pR  7*8)  at  37°  attacks 
di-leucylglycine,  but  its  acyl  derivatives  and  methyl - 
diglycylglycine  are  not  affected.  On  the  contrary, 
all  the  derivatives  of  dZ-leucylglycine  with  the  ex¬ 
ception  of  the  methyl  compound  are  hydrolysed  by 
trypsin-kinase  {pn  8*3)  at  37°.  Ethyl  oxalyldi- 
d-glutamate  is  readily  hydrolysed  by  JV-sodium 
hydroxide  at  37°  with  fission  of  oxalic  acid,  whilst 


ethyl  succinyl-d-glutamate  is  hydrolysed  only  very 
slowly.  Neither  derivative  is  hydrolysed  by  erepsin, 
whilst  trypsin-kinase  attacks  the  former  but  not  the 
latter.  From  glycyl -dZ-leueine  are  prepared  its  naph¬ 
thalene -2 -sulphonyl,  m.  p.  123°  (attacked  by  iV-sodium 
hydroxide  only  with  difficulty) ;  phenylurethane, 
m.  p.  177°  (much  more  readily  hydrolysed  by  JV- 
sodium  hydroxide  than  the  parent  dipcptide) ; 
chlorobenzoyl ,  m.  p.  190°,  and  buiyryl,  ra.  p.  182° 
(both  attacked  by  alkali  at  a  velocity  intermediate 
between  that  of  the  phenylurethane  and  the  parent 
polypeptide),  derivatives,  and  oxalylglycyl-dl-leucine 
ethyl  ester,  ra.  p.  163°  (readily  hydrolysed  by  alkali). 
Unlike  the  parent  glycyl -d?Z-leucinc,  all  these  derivatives 
are  unattacked  by  erepsin,  whilst  trypsin-kinase,  which 
has  no  action  on  the  parent  dipeptide,  hydrolyses  them 
all.  From  glycyl-dl-valine,  m.  p.  240°  (decomp.) 
(prepared  from  chloroacetyl-dbvaline,  m.  p.  129*5 — 
130-5°),  are  prepared  its  phenylurethane,  m.  p.  155°, 
dichloroacelyl,  m.  p.  151*5 — 152°,  and  benzoyl,  m.  p. 
135 — 136°,  derivatives,  all  of  which  are  more  readily 
hydrolysed  by  N-sodium  hydroxide  than  is  the  parent 
dipeptide.  The  dichloroacetyl  group  is  rapidly 
eliminated  by  the  action  of  alkali  to  regenerate  the 
parent  dipeptide  and  not  as  dichloroacetylglycine,  m.  p. 
125' — 126°,  which  was  synthesised,  and  is  itself 
rapidly  hydrolysed  by  alkali  at  37°.  The  phenyl¬ 
urethane  is  attacked  by  trypsin-kinase  but  not  by 
erepsin.  These  results  confirm  the  view  that  a  free 
amino -group  is  essential  for  attack  by  erepsin,  whilst 
trypsin -kinase,  which  does  not  attack  the  original 
polypeptide  containing  a  free  amino -group,  is  able  to 
attack  the  derivatives  in  which  this  group  is  substi¬ 
tuted  with  a  biologically  foreign  group  {e.g.,  acyl  but 
not  methyl).  J.  W.  Baker. 

Action  of  AT-alkali,  erepsin,  .  and  trypsin- 
kinase  on  polypeptides  containing1  d-alanine. 
E.  Abderhalden  and  J.  J.  Delgado  y  Mier  (Fer- 
mentforseh.,  1928, 10,  251— 255).— d-Alanyl-d-alanine 
(I)  {phenylurethane,  m.  p.  176°;  naphtha lene-2-sul- 
phonyl  derivative,  m.  p.  158 — 159°)  and  d-alanyl- 
d-alanyl-d-alanine  (II),  m.  p.  245°,  [a]20  — 15*4° 
(prepared  from  d -alanine  anhydride,  m.  p.  297°, 
[a]|J  —28*7°,  through  d - a-bromoisoprop ionyl -d-alany\- 
d -alanine,  m.  p.  148°),  are  both  hydrolysed  by 
jV-sodium  hydroxide  at  37°,  II  more  rapidly  than 
I.  Under  the  same  conditions  the  phenylurethane 
of  I  is  completely  hydrolysed  in  3  hrs.  to  d-alanine 
and  its  phenylurethane,  whilst  its  naphthalene- 
2-sulphonyl  derivative  is  only  slowly  attacked. 
Erepsin  {pR  7*8)  hydrolyses  I  more  rapidly  than  II, 
but  neither  is  attacked  by  trypsin-kinase. 

J.  W.  Baker. 

Action  of  A- alkali,  erepsin,  and  trypsin-kinase 
on  polypeptides  containing  p-alanine.  E.  Abder¬ 
halden  and  F.  Reich  (Fermentforsch.,  1928,  10, 
173 — 178). — Glycyl- P-alaninc,  decomp.  230°  (Miya- 
michi,  Chem.  Zentr.,  1927,  i,  1428),  d\-*-bromoiso- 
hexoyl-$-alanine,  m.  p.  69 — 72°,  and  dl -leucyl- 
p- alanine ,  m.  p.  202—204°  {phenylurethane,  m.  p. 
160—162°),  are  prepared  by  the  usual  methods.  With 
N- sodium  hydroxide  at  37°  glycyl- p-alanine  is  readily 
hydrolysed  and  dl-leucyl-P-alanine  is  almost  unchanged 
after  48  hrs.,  whilst  its  phenylurethane  is  rapidly 
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attacked.  In  every  case  fission  occurs  with  erepsin 
or  trypsin-kinase.  J.  W.  Baker. 

Action  oi  A7-alkalif  erepsin,  and  trypsin-kinase 
on  polypeptides  containing  cll-ot-aminotsovaleric 
acid.  E.  Abderhalden,  P.  Sah,  and  E.  Schwab 
(Fermentforsch.,  1928,  10,  264 — 273). — By  the  usual 
methods  the  following  have  been  prepared  :  dl-valyl- 
glycine  (copper  salt;  phenylureihane,  m.  p.  188 — 190*; 
rmphihalene^stdpkonyl  derivative,  m.  p.  195°) ; 
dLa-bromoisovalerylglycylglycine,  m.  p.  145 — 146°; 
dbvalylglycylglycine,  m.  p.  240°  (copper  salt;  benzoyl, 
m,  p.  155°,  and  naphihatene-2-sulphonyl,  m.  p.  190°, 
derivatives ;  phenylureihane,  m.  p.  216 — 217°) ;  chloro- 
aceiyl-dhvalylglycine,  m.  p.  141°;  glycyl-dl-valyU 
glycine,  m.  p,  239*  (phenylureihane ,  m.  p.  197 — 198°; 
naphthalene-2-sulphonyl  derivative,  m.  p.  148°).  With 
N- sodium  hydroxide  at  37°  only  those  polypeptides  in 
which  the  glycine  component  contains  a  free  amino- 
group  (glycyl-dLvaline,  glycyl-cft-valylglycine)  suffer 
hydrolysis.  All  the  phenylurethanes  are  attacked, 
but,  contrary  to  the  view  previously  held  that  the 
naphthalene -2 -sulphonyl  group  exerted  a  stabilising 
influence  against  alkaline  hydrolysis,  all  these  deriv¬ 
atives  suffer  hydrolysis,  although  in  two  cases  the 
parent  polypeptides  are  unattacked,  di-Valylglycine, 
el-valylglycylglycine,  and  glyeyl-dZ-valylglyeine  are 
all  hydrolysed  by  erepsin,  but  not  by  trypsin-kinase, 
whilst  the  phenylureihane  of  the  second  is  hydrolysed 
by  the  latter  but  not  by  the  former  enzyme. 

J,  W.  Baker. 

Action  of  IV-alkali,  erepsin,  and  trypsin-kinase 
on  dl-ac-dileucyl-df-lysine,  E.  Abderhalden 
and  H.  Sickel  (Fermentforsch.,  1928,  10,  302 — 304). 
— db*£~ Dihucyl-dl-lysine,  an  amorphous  powder,  de- 
comp,  160°,  is  prepared  by  usual  methods  from 
dhoLE-dibromoisohexoyl-dl-lysine.  It  is  rapidly  hydro¬ 
lysed  by  N~ sodium  hydroxide  at  37—40°.  Erepsin 
and  trypsin-kinase  both  hydrolyse  it,  the  latter  more 
readily  than  the  former.  J.  W.  Baker, 

Behaviour  of  aS-di-(dI-leucyl)-d£-ornitbine  and 
its  phenylurethane  with  AT-alkali,  erepsin, 
trypsin-kinase,  pepsin  and  hydrochloric  acid, 
and  arginase,  E.  Abderhalden  and  H.  Sickel 
Fermentforsch.,  1928,  10,  188— 194).— d£-Ornithine 
obtained  by  hydrolysis  of  dl-S- benzoylornithine ; 
Fischer  and  Zemplen,  A,,  1909  i,  303)  condenses  with 
dl-a-bromoisohexoyl  bromide  to  yield  ccS-dt-(dl-a- 
bromomohexoyl)-dhornithine}  m.  p.  126—128°  (together 
with  a  small  amount  of  a  benzoylated  monosubstitufced 
substance,  m*  p.  165°) ,  converted  by  alcoholic  ammonia 
into  <x§-di-(dl4eucyl)-dl-orniihine}  sintering  at 

95°,  decomp.  150°  (phenylureihane,  sintering  98°,  m,  p. 
130°).  The  rate  of  hydrolysis  with  Ar-sodium 
hydroxide  at  37 — 40°  is  greater  for  the  phenylurethanc 
derivative  than  for  the  parent  tripeptide,  but  neither 
suffers  fission  with  erepsin  or  trypsin-kinase,  nor  is 
the  tripeptide  attacked  by  pepsin  in  0TN- hydrochloric 
acid  or  by  arginase.  J.  W.  Baker. 

Accurate  method  for  the  analysis  of  carb¬ 
amide.  (Miss)  M,  Taylor  (J.  Amer,  Chem.  Soc., 
1928,  50,  3261 — 3265). — The  use  of  carbamide  as  a 
reference  substance  in  migration  and  other  experiments 
is  suggested.  An  accurate  method  of  analysis  of 
carbamide  solutions  is  described,  depending  on  the 


hydrolysis  of  the  substance  under  pressure  in  presence 
of  a  small  excess  of  standard  hydrochloric  acid. 

S.  K.  Tweedy. 

High-molecular  condensation  products  of 
carbamide  and  formaldehyde,  H.  Scheibler, 
F.  Trostler,  and  E.  Scholz  (Z,  angew.  Chem.,  1928, 
41,  1305 — 1309). — Carbamide  and  freshly-distilled, 
neutral  formaldehyde  solution  react,  giving  hydroxy- 
mefchy learbam ide  (I),  m.  p.  110°,  which  on  treatment 
with  aqueous  acetic  acid  gives  both  an  insoluble 
substance,  (NH2'C0*NX3H2L2,H20,  and  a  soluble 
product,  {NH<uCO*NICH2)12,AeOft  (cf.  van  Laer,  A,, 
1921,  i,  499).  ”  Treatment  of  I  first  with  acetic  acid  and 
then  with  bromine  affords  the  compound 
(NH2*C0’N;CH2)33f2,  obtained  also  from  the  above 
complexes.  a-Dihydroxymethylcarbamide,  m.  p,  133° 
(ef.  Einhorn  and  Hamburger,  A.,  1908,  i,  141),  is  con¬ 
verted  by  the  acetic  acid-bromine  treatment  into  the 
compound  (II),  (OH,CH2*NH-CO*NICH2)3,Br2,  which 
after  prolonged  action  passes  into  the  substance  (III), 
[CG(NICH2)2]3Br2»  When  formaldehyde  and  carb¬ 
amide  are  condensed  in  presence  of  a  small  amount  of 
ammonia  hydroxymeihylmeihylenecarbamide, 

( OH*CH2*N H* CO *N:CH2)3jH20 ,  is  obtained.  This  is 
converted  by  the  bromine  treatment  into  II. 

The  product  prepared  from  technical  formaldehyde 
and  carbamide  is  hydrolysed  by  20%  hydrochloric  acid 
to  ammonium  chloride,  whilst  prolonged  treatment 
with  hot  acetic  acid  gives,  in  addition  to  formaldehyde 
and  methylamine,  a  water-soluble  substance,  hydro¬ 
lysed  by  phosphoric  acid  to  formaldehyde,  carbon 
dioxide,  ammonium  salts,  and  acetic  acid.  It  is 
converted  by  the  bromine  treatment  into  III,  and 
with  a  mixture  of  acetic  acid  and  anhydride  yields  a 
chloroform  -soluble  substance,  [CO(NICH2)2] ,  Ac20,  con¬ 
vertible  by  bromine  into  III. 

s-Dimethylearbamide  and  formaldehyde  give  hydr¬ 
oxymethyl  derivatives  and  not  condensation  products, 
thus  indicating  that  the  methyleneearbamide  residues 
are  correctly  represented  as  (NH2‘CX>NICH2)  (cf.  van 
Laer,  too,  cit. ;  Dixon,  1918, 113,  238). 

H.  Burton. 

Carbylamiues.  M,  Passerini  (Mem.  R.  Acead. 
Line ei,  1927,  [vi],  2,  377— 398).— A  risumi  of  work 
previously  published  (A.,  1921,  743,  to  1927,  149). 
The  author  discusses  the  reactions  of  carbylamiues  with 
organic  acids,  aldehydes,  and  ketones  in  presence  of 
acids,  hydrates  of  chloro-aldehydes,  phenol  and 
naphthols,  and  pernitroso-derivatives. 

E.  W.  WlONALL, 

Dichloromethylarsine.  E.  V.  Zappi  and  V, 
Deulofeu  (Bull.  Soc.  chim.,  1928,  [iv],  43,  1230 — 
1232). — Dichloromethylarsine,  b.  p.  130—132°,  is 
obtained  in  83%  yield  (53%  after  purification)  by 
decomposing  sodium  cacodylate  with  hydrochloric 
acid  (d  1*19),  filtering,  evaporating,  and  then  distilling 
in  a  current  of  dry  hydrogen  chloride. 

R.  Brightman, 

New  syntheses  of  organic  selenium  com¬ 
pounds.  Q.  Mjngoia  (Gazzetta,  1928,  58,  667 — 
673 ;  cf.  A.,  1927,  134). — The  action  of  acetyl  chloride 
on  magnesium  bromohydroselenide  yields  selenoacetic 
acid,  CH3*COSeH,  which  has  a  penetrating,  irritating 
odour  and  was  obtained  as  ammonium  salt,  but  this  is 
highly  unstable  and  rapidly  undergoes  partial  change 
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into  selenium  and  ammonium  acetate.  With  salts  of 
the  heavy  metals,  this  ammonium  salt  gives  coloured 
precipitates,  which  decompose  to  form  the  corre¬ 
sponding  black  selenides, 

Etkozyselenoformic  acid,  OEt'COSeH,  prepared  by 
the  interaction  of  magnesium  bromohydroselenide 
and  ethyl  ehloroformate,  rapidly  decomposes  into 
its  anhydride,  b,  p,  125 — 127°,  of  nauseating  odour, 
carbon  monoxide,  selenium,  and  alcohol. 

Ethyl  iodide  and  magnesium  bromohydroselenide 
readily  react,  giving  ethylselenomereaptan  and 
magnesium  bromoiodide.  The  action  of  acetaldehyde 
or  benzaldehyde  on  magnesium  bromohydroselenide, 
to  yield  selenoaeetaldehyde ,  m.  p.  136°  (Vanino  and 
Schimicr,  A.,  1915,  i,  117,  gave  139°),  or  seleno- 
benzaldehyde,  m.  p.  203 — 205°  (Vanino  and  Schinner, 
he .  dL)%  is  described.  T.  H.  Pope. 

Valency.  XII.  Isomeric  derivatives  of  di¬ 
ethyl  telluride.  F,  L.  Gilbert  and  T.  M.  Lowry 
(J.C.S.,  1928,  3 179 — 3 1 89 ) . — a-Diethy  ltelluronium  di¬ 
iodide,  m.  p,  57°  {(Kdetraiodide,  m.  p.  98°),  yields  an 
a-base,  which  is  converted  into  a  p-base  ($-di4odide, 
m.  p.  42°,  p -dibromide,  solidifying  at  —12°,  p ~di~ 
chloride ,  in.  p.  —10°),  when,  an  aqueous  solution  is 
evaporated  to  dryness  at  100*715  mm.  in  a  stream  of 
nitrogen.  The  a-  and  p-salts  differ  in  their  behaviour 
towards  alkali ;  with  aqueous  ammonia  the  a-di-iodide 
gives  an  a-monoxyiodide,  [0(TeEt2)2]I2,  m.  P-  104 — 
106°,  whilst  the  P-di -iodide  gives  a  triethyUelluronium 
iodide.  Mercury  diphenyl  and  the  a-di-iodide  react 
in  chloroform  solution  to  give  an  additive  compound, 
(TeEt2I2)2tHgPh2i  m.  p,  94°  ;  mercury  di-p-tolyl  does 
not  react  with  a-dimethyl-  or  a- diethyl-telluronium 
di-iodide.  The  absorption  spectra  of  the  iodides  in 
cyclohexane  exhibit  the  twin  maxima  of  the  u  iodoform 
band  and  the  bromides  exhibit  only  a  step -out. 
Conductivity  measurements  show  that  the  P-base  has 
a  higher  conductivity  than  the  a-base,  whereas 
potentiometrie  titrations  indicate  that  the  p-base  is 
stronger  than  the  a-base  during  the  first  half  of  the 
process  of  neutralisation ;  the  curve  for  the  p-base  is 
inflected  after  half  neutralisation  and  the  two  curves 
cross  (ef.  A.,  1928,  1098),  proving  that  the  p-base  is 
weaker  than  the  a-base  after  half  neutralisation. 

A.  I.  Vogel. 

Side  reactions  in  the  preparation  of  mag¬ 
nesium  alkyl  halides.  H.  Gilman  and  R.  E. 
Fothergill  (J.  Amer.  Chem.  Soe.,  1.928,  50,  3334 — 
3341 ;  ef.  Fuson,  A.,  1926,  604,  1237 ;  Gomberg  and 
Bachmann,  A.,  1927, 245). — The  yields  of  (a)  ethylene, 
hydrogen,  methane,  and  ethane ;  (b)  ethylene, 
hydrogen,  ethane,  and  butane,  and  (c)  a-butylene  and 

butane,  formed  under  varying  conditions  in  the 
preparation  of  (a)  magnesium  methyl  iodide,  (b)  mag¬ 
nesium  ethyl  bromide,  and  (c)  magnesium  n-butyl 
bromide,  have  been  determined.  The  results  are  in 
agreement  with  the  view  that  the  production  of  the 
Grignard  reagent,  MgRX,  is  preceded  by  the  formation 
of  the  free  radical,  R%  from  which  the  by-products, 
R’R,  RH,  and  R(— H)  are  derived.  Similarly,  the 
decomposition  of  magnesium  methyl  iodide  by  means 
of  dilute  sulphuric  acid  yields  in  addition  to  methane 
traces  of  hydrogen,  ethylene,  and  probably  other 
hydrocarbons.  These  side -reactions  constitute  pos¬ 


sible  sources  of  error  in  the  analysis  of  Grignard 
reagents  and  in  the  determination  of  active  hydrogen 
by  the  Zerevitinov  method.  H.  E,  F.  Notton. 

Factors  influencing  yields  of  magnesium 
tort. -butyl  and  Serf. -amyl  chlorides,  and  pre¬ 
paration  of  acids  from  them  and  carbon  dioxide. 
H.  Gilman  and  E.  A.  Zoellner  (Rec.  trav.  ehim., 
1928,  47,  1058 — 1003;  cf.  A.,  1928,  401).— Magnesium 
terL- amyl  chloride  is  best  prepared  bv  the  slow  addition 
of  ferf.-amyl  chloride  (0*1  mol.)  to  finely-divided 
magnesium  (0*1  atom)  and  ether  (0*7  mol.),  with 
stirring,  the  ether  being  maintained  in  ebullition. 
Details  are  also  given  for  the  preparation  of  a«-di~ 
methylpropionie  (55—63%)  and  aa-dimethyl-?i- 
butyric  acids  (about  54%)  from  the  requisite  Grignard 
reagent  and  dry  carbon  dioxide  at  0—8°. 

H.  Burton. 

Chlorination  of  p-cymene.  W.  Quist  (Forh. 
Ill  nord.  Kemistmotet,  1928,  194). — p-Cymene  when 
chlorinated  under  varying  conditions  behaves  essen¬ 
tially  in  the  same  wav  as  simpler  hydrocarbons  under 
similar  treatment.  It  differs,  however,  from  these  in 
that  even  when  treated  with  chlorine  under  the  most 
favourable  conditions  for  obtaining  compounds 
substituted  in  the  side-chain  the  yield  of  these  is  small, 
chlorination  of  the  heated  material  even  in  direct 
sunlight  giving  rise  largely  to  products  substituted 
in  the  carbon  nucleus,  together  with  considerable 
quantities  of  a  viscous  material,  which  is  difficultly  vol¬ 
atile  in  steam.  Chlorination  in  acetic  or  formic  acid 
solution  also  gave  rise  to  nuclear  monosubstitution 
products.  The  complete  conversion  of  p-cymene  into 
the  technically  important  co-chloromethyl  derivative 
would  thus  appear  to  present  considerable  difficulties. 

H.  F.  Harwood. 

Stereoisomerism  of  disulphoxides  and  related 
substances.  III.  Pairs  of  aromatic  disulph¬ 
oxides.  E.  V.  Bell  and  G.  M.  Bennett  (J.C.S., 
1928,  3 1 89 — 3 1 92) . — Oxidation  of  aromatic  disul¬ 
phoxides,  C2H4(SAr)2,  Ar  being  phenyl,  p-tolyl,  and 
benzyl,  and.  C6H4(SR)2,  R  being  methyl  or  benzyl, 
with  25%  hydrogen,  peroxide  in  glacial  acetic  acid 
solution  gave  in  every  case  a  pair  of  diastereoisomeric 
disulphoxides  which  were  separated  by  fractional 
crystallisation,  and  were  differentiated  by  their  m.  p., 
crystalline  forms,  and  solubilities.  Both  forms  give 
the  parent  disulphide  on  reduction,  the  alternative 
structure  of  a  monosulphone  being  thereby  excluded. 
Thus  s ~diphe7iyUhiolethane}  m.  p.  69°  (prepared  by 
condensation  of  thiophene!  with  ethylene  dibromide  in 
the  presence  of  potassium  hydroxide),  gave  an 
a-disulphezide,  m,  p.  166°  (decomp.),  and  a  $~disut~ 
phtizide,  m.  p.  123°  (decomp.);  s-di-p-tolylthiolethane, 
m,  p.  81°,  gave  an  v-disulphoxide,  m.  p.  173 — 174° 
(decomp.),  and  a  fi-disulphozide,  m.  p.  126—127° 
( decomp, ) ;  dibenzylthiolethane  gave  an  a -disulphoxide, 
m.  p,  209°,  and  a  $-di$ulphoxide,  m.  p.  192°  (cf. 
Fromm  and  others,  A.,  1913,  i,  44);  1  :  3-dimethyl- 
thiolbenzene  (mercurichloride,  in,  p.  108°)  gave  an 
a-disulphoxide,  m.  p.  147°,  and  a  p -d is ulphoxide , 
m.  p.  102°  (cf,  Zincke  and  Kruger,  A.,  1913,  i,  44) ; 
1  : 3-dibenzylthiolbenzene  gave  an  a -disulphoxide, 
in.  p.  133°,  and  a  p- disulphozide ,  m.  p.  123°  (cf. 
Zincke  and  Kruger,  loc.  ciL) ;  1  : 4- dimethyl  thiol- 
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benzene  gave  an  a-disulphoxide,  m.  p.  183°  [mercuri- 
ehloride,  in.  p.  216°  (decomp.)],  and  a  p~ disulphozide , 
m,  p,  136°  [mercurichloride,  m.p.  188°  (decomp.)]  (cf. 
Zincke  and  Frohneberg,  A.,  1909,  i,  643).  No 
crystalline  bromide  or  hydrochloride  of  the  disulph- 
oxides  could  be  isolated.  A.  I.  Vogel. 

Effect  of  specific  compound  formation  between 
substrate  and  enzyme  on  the  hydrolysis  of  poly¬ 
peptides.  E.  Abderhalden  and  H.  Brockmann 
{Fer  mentf  orsch 1928,  10,  1 59 — 172) . — Colamine 
( p-hydroxylethy  lamine)  reacts  with  di-a-bromoprop- 
ionyl  bromide  to  yield  dha -bromopropionylcolamine, 
m.  p.  78*5°,  converted  by  ammonia  into  d balanyb 
colamine,  m.  p.  78 — 79°  (best  isolated  through  its 
picrate ,  m.  p.  105 — 108°).  Chloroaeetanilide,  m.  p. 
138°,  is  converted  by  ammonia  into  glycylaniline, 
+2H2Q,  m,  p.  62 — 63°  [picrate,  m,  p.  186°  (decomp.)], 
and  a  substance,  m.  p.  144*5°,  probably 
(NHFh'CO-CH2)2NH,  which  condenses  with  dl-ac- 
bromopropionyi  bromide  to  yield  a  substance ,  m.  p. 
244 — 245°  (uneorr.).  Similarly  arc  obtained  dl-  cc- 
bromopropionylaniline,  m.  p.  101° ;  dl -alanylaniline , 
b.  p.  190 — 1960/15 — 16  mm.  {picrate,  m.  p.  175°),  which 
reacts  with  chloroacetyl  chloride  to  yield  ckloroacelyb 
dbalanylaniline,  m.  p.  156°,  converted  by  ammonia 
into  glycyl-dbalanylaniline,  m.  p.  80°  [picrate ,  m.  p. 
186°  (decomp.)],  and  a  substance ,  m.  p.  207—208°, 
probably  (NHPh*CO*Cmie*NH-CO*CH2)2NH ;  dl- 
akmylglycylaniline,  m.p.  124 — 125°  [picrate,  m.p.  198° 
(decomp.)].  Similarly  from  diphenylamine  is  obtained 
dbalanyldiphenylamme,  m.  p.  86°.  All  these  sub¬ 
stances  with  the  exception  of  the  last  are  attacked  by 
intestinal  erepsin  at  37°  (3%  8*0),  whilst  trypsin  (pR  8*5) 
is  without  action  (cf.  W aldschmid t -Leitz  and  others, 
A.,  1927,  345 ;  Grassmann  and  Dyckerhoff,  A.,  1928, 
672),  With  N-sodium  hydroxide  at  37°,  tfl-alanyl- 
glycine,  dl-alanylglyeylaniline,  glycylaniline,  and 
glycyl-dl-alanylaniline  suffer  hydrolysis.  Erepsin  is 
thus  effective  if  the  substrate  contains  a  free  amino  - 
group,  but  no  free  carboxyl  group,  whilst  in  the 
absence  of  the  latter  trypsin  has  no  action.  All  m.  p. 
are  corrected.  J.  W,  Baker. 

Influence  of  certain  substituent  groups  in  the 
aniline  molecule  on  the  formation  of  carbyl- 
amines.  M.  Passeriki  and  G,  Banti  (Gazzetta, 
1928,  58,  636— 640). — The  presence  in  the  aniline 
molecule  of  the  carboxyl,  hydroxyl,  nitro-,  or  arsinic 
group  prevents  the  formation  of  carbylamine  by 
treatment  with  potassium  hydroxide  and  chloroform,  a 
halogen  atom  limits  such  formation,  whilst  a  ketonic 
group  exhibits  no  hindering  effect.  Thus,  anthranilic 
acid  gives  formylanthramlic  acid ;  p-aminophenoi 
gives  formyl-p-aminophenol ;  p-nitroaniline  remains 
unchanged,  as  does  sodium  p-aminophenylarsinate ; 
p-aminoacetophenone  gives  p-carbylaminmceiophen- 
one ,  b.  p,  80 — 81°/30  mm.,  and  diphenylformamidine ; 
o-bromoaniline  yields  a  small  proportion  of  a  liquid 
having  the  odour  of  carbylamine.  T.  H  Porn. 

Compounds  of  tetryl  with  hydrocarbons. 
N.  N.  Efremov  and  A.  M.  Tichombrova  (Ann.  Inst. 
Anal.  Phys.  Chem.,  1928,  4,  92 — 117), — Fusion  curves 
are  constructed  for  binary  mixtures  of  tetryl  with 
various  other  substances.  Unstable  equimoleeular 
compounds  are  formed  with  naphthalene,  m,  p.  86*4°, 


acenaphthene,  in.  p.  92*4°,  phenanthrene,  m.  p.  73*2°, 
fluorene,  m.  p.  77*5°,  and  retene,  m.  p.  95*2°.  With 
picramide,  2  :  4-dinitroaniline,  picryl  chloride,  2:4:6- 
trinitroanisole,  2:4:  6-trinitro-?n-xylene,  and  camphor 
the  formation  of  compounds  or  solid  solutions  was  not 
observed.  The  addition  of  the  above  substances  to 
tetryl  causes  a  considerable  depression  of  m.  p. 

R,  Truszkowski. 

Degradation  of  quaternary  ammonium  salts, 

l.  T.  S.  Stevens,  E.  M.  Creighton,  A,  B.  Gordon, 
and  M.  MacNicol  (J.GS.,  1928,  3193— 3197).— With 
the  object  of  protecting  a  secondary  amino-group  by 
a  more  easily  removable  radical  than  benzyl,  quater¬ 
nary  phenaeylammonium  salts  have  been  prepared  by 
refluxing  the  base  with  bromoacetophenone  in  benzene 
or  alcohol,  and  isolating  the  resulting  bromide,  or 
converting  it  into  the  iodide.  The  following  are 
described :  Phenacylplmiyldiethylammonium  iodide, 

m.  p,  133° ;  pkenacyl-$-phenylethyldimelhylammonium 
bromide,  m.  p.  191°;  diphemcyldimethylpiperazinium 
dibromide,  m.  p.  222 — 225°  (decomp.) ;  hydro- 
hydrastinine  phenmyliodide,  m,  p.  190°,  These  all 
readily  lose  the  plxenacyl  radical  on  reduction  in 
aqueous  solution  by  sodium  amalgam, 

With  phenacylbenzyldimethylammonium  bromide  (I), 
m,  p.  167 — 168°,  sodium  amalgam  reduction  is 
abnormal ;  a  base,  C17H19ON  (II),  is  formed,  identical 
with  the  product  obtained  by  the  action  of  sodium 
hydroxide.  This  base  is  not  a  product  of  loss 
of  a  methyl  group,  since  its  methobromide  (see 
below)  is  not  identical  with.  I,  but  gives  phenyl 
styryl  ketone  with  hot  alkali.  It  is  shown  by 
synthesis  from  t *-bromo-m-benzylacetopheno?ie  (m.  p. 
57 — 59°;  obtained  by  bromination  of  benzylaeeto- 
phenone  in  carbon  tetrachloride)  and  dimethylamine 
hydrochloride,  in  presence  of  sodium  methoxide, 
to  be  os -dimethylam mo- co -be?izylacetopkenone,  m,  p. 
77 — 790  [picrate,  m.  p.  147 — 149°;  methobromide 
(+0*5EtOH),  m.  p.  195 — -197°].  Reduction  of  I  by 
zinc  and  sulphuric  acid  furnishes  a  crude  base,  of 
which  the  picrate,  m.  p.  173—174°,  is  identified  with 
benzyltrimethylammonium  picrate  (lit.  168—169°). 

E.  W.  WlGNALL. 

Action  of  carbon  disulphide  on  benzidine  in 
presence  of  metallic  oxides.  B.  Cecchietti  and 
U.  Sarti  (Gazzetta,  1928,  58,  758— 760).— The 
preparation  by  Krulla  (A.,  1913,  i,  1174)  of  a  com¬ 
pound  (NHPlrCS*S)2Sn  suggested  that  it  might  be 
possible  to  prepare  a  compound  of  the  type 
(NHR‘CS-)2 ;  actually  such  a  compound, 
(NH2*CGH4*C6H.|*NH*CS*)2,  is  formed  when  benzidine 
is  heated  in  alcoholic  solution  with  carbon  disulphide 
and  stannous  oxide.  The  product  can  be  diazofcised 
and  coupled  with  p-naphthol,  when  the  substance 
(OH*C10H^%CeH4*C6H4*NH*CS-)2,  decomp.  210°,  is 
obtained.  E.  W.  Wignail, 

Action  of  allylthiocarbimide  on  benzidine. 
B.  Cecchietti  and  U.  Barti  (Gazzetta,  1928,  58, 
760 — 763). — When  benzidine  and  excess  of  allylthio¬ 
carbimide  are  heated  together  under  reflux,  a  dark 
product  is  formed  from  which  a  grey  substance, 
(C3H5*NH*CS*NH*C6H4*)2,  m.  p.  243°,  is  obtained  (cf, 
Seliiff,  A.,  1878,  669).  If  the  reaction  mixture 
contains  a  large  excess  of  allylthiocarbimide,  and 
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is  strongly  heated,  a  different  product,  4  :  4*-dithio- 
carbimidodiphenyl,  m.  p.  203°,  is  obtained,  without 
evolution  of  hydrogen  sulphide ;  this  is  identical  with 
the  substance  obtained  by  Jaffe  (A.,  1894,  i,  418)  by 
heating  benzidine  with  thiocarbonyl  chloride  under 
pressure.  E.  W,  Wignall. 

Diphenyl  and  its  derivatives  (and  dinaphthyls). 
Scission  into  optical  antipodes  of  compounds 
without  asymmetric  atoms.  II,  L,  Mascaeelli 
(Gazzetta,  1928,  58,  627 — 630), — When  converted 
into  its  salts  with  various  optically  active  acids, 
2 : 2'-diamino~aa'*dinaphthyl  (cf,  Mascarelli  and 
Brusa,  A.,  1914,  i,  267)  shows  definite  indications  of 
scission  into  two  optical  antipodes,  but  1  :  l'-diamino- 
pp'-dinaphthyl  exhibits  no  such  indications.  This 
behaviour  is  in  accord  with  the  theory,  since  with  the 
aa-disubstituted  derivatives,  rotation  of  the  two 
naphthyl  nuclei  round  their  joining  axis  cannot  be 
hindered  by  the  presence  of  the  two  adjacent  amino* 
groups  (cf.  Mills  and  Elliott,  A.,  1928,  748 ;  Kuhn  and 
Albrecht,  ibid,,  1015).  T,  H,  Pope, 

Reduction  of  nitro-eorapounds  by  aromatic 
ketols.  II.  Some  m~f  and  p-azoxy-eom- 
pounds.  H.  B.  Nisbet  (J.C.S.,  1928,  3121—3124). 
— The  method  previously  described  (A.,  1927,  1063)  is 
successful  in  the  reduction  of  p-nitro-eompounds ; 
with  o*  and  m- nitro-compounds  the  yields  are  inferior, 
owing  to  difficulty  in  isolation  of  the  azoxy- compounds. 
The  following  are  prepared  (benzoin  being  used  for 
each  reduction) :  p-azoxybenzylideneaeetophenone ; 
o*  and  m~isQ)tierides  of  the  latter,  m,  p.  141—142° 
(sintering  at  135°),  and  156—157°,  respectively ; 
2-o*,  2*m*,  and  2 -p-azoxystyryl-3 -methylch romones , 
m,  p.  202°,  275-5°,  and  289°,  respectively ;  o-,  m-, 
and  p-azoxybenzylidene-p-bromoanilines,  m.  p.  299°, 
120°,  and  218°,  respectively ;  m-azoxybenzylidene - 
\>toluidine,  m.  p.  150°  (sintering  at  135°);  ethyl 
p -azoxybenzoale ;  and  2-nitro-3-azozytoluene,  m.  p,  164°. 
2*o*,  2-m-,  and  2-p -Nit  rostyryl  -  3  -  methylchromones, 
in.  p,  161°,  212°,  and  238°,  respectively,  were  prepared 
by  condensation  of  2  :  3-di  methylehromone  with  the 
appropriate  nitrobenzaldehyde  (cf.  Heilbron  and 
others,  J.O.S.,  1923,  123,  2565),  and  m-niirobenzyl- 
idene-p-bromoaniline,  ra.  p.  84°,  by  condensation  of 
m-nitrobenzaldehyde  and  p*bromoaniline. 

It  was  not  found  possible  to  isolate  o-azoxybenzyl- 
iclene-p-toluidine,  m-  or  p-azoxybenzoates,  o«  or 
m -azoxy be nzonitrile,  a-azoxynaphthalene,  or  azoxy- 
benzene  itself,  but  nitrobenzene  was  found  to  give 
with  benzoin,  anisoin,  and  furoin,  30 — 40%,  80%,  and 
90%  yields  of  benzil,  anisil,  and  furil,  respectively. 

E.  W.  WiGNALL. 

Metallic  complexes  [co-ordination  compounds] 
of  o« amino-  and  o-hy  dr  oxyazo -derivatives.  G.  B. 
Crippa  [with  F.  Vigihx,  G.  Levi,  and  A*  Mangano] 
(Gazzetta,  1928,  58,  716 — 726 ;  cf.  Crippa  and 
Venturing  A,,  1927,  1180).— The  following  compounds 
are  described,  all  the  metallic  compounds  being  of  the 
general  type  [X-C10H8-NINR]oM  :  p-acetophenonmzo- 
$-7iaphtholt  m.  p.  180°  {oxime,  m.  p.  234 — 235°; 
phenylhydrazone,  m.  p.  165° ;  semicarbazone,  m.  p.  above 
300°),  giving  a  nickelo- compound,  m.  p.  above  300°,  a 
eapri-compound,  ra.  p.  above  300°,  and  a  cobalto- 
compound  ( ?},  m.  p.  275°.  The  corresponding  methyl 


ether,  m.  p.  134 — 135°  [oxime,  m.  p,  250°;  phenyl- 
hydrazone,  m.  p.  87 — 88°;  semicarbazone,  m.  p.  210°], 
and  ethyl  ether ,  m.  p.  102°  (ozmie,  m.  p.  161 — 162°; 
phenylhydrazone,  m.  p.  64°;  semicarbazone,  m»  p.  190°), 
form  no  such  metallic  compounds,  nor  does  benzene- 
azo-p-naphthol  or  p-phenolazo-p-naphthylamine. 

Niclcelo-  and  cupri -  (and  in  three  cases  cobalto •) 
compounds  of  the  following  are  described  :  ^-phenol* 
azo-p-naphthol,  o-,  m-,  and  p-nitrobenzeneazo-P-naph* 
thol,  o-,  m-f  and  p-nitrobenzeneazo-P-naphthylamine. 
P-Naphtholazobenzene-^-sulphonie  acid  forms  a  nickel 
salt,  C32H220 8N4S2Ni,  and  an  ammonium-cupri - 
derivative,  [OH*C10H6#NrN*C6H4*SO3]2Cu(NH4)2;  with 
cobalt  the  result  is  uncertain.  Potassium  p-naphthyl- 
amineazobenzene-jp-sulphonate  gives  no  positive  result 
with  nickel  or  cobalt,  but  with  copper  forms  an 
ammino-c  derivative, 

[NH2-C10H6-N:N*C6H4*SO3]2Cu(NH3)4K2,  which  when 
heated  in  aqueous  solution  is  converted  into  potassium 
phenyl-ap-naphthotriazole-j3-sulphonate  (cf.  Witt  and 
Schmitt,  A.,  1894,  i,  608). 

The  general  conclusions  are  that  a  ji-hydroxyl  group 
hinders  coordination,  whilst  jp-nitro*  and  p- acetyl 
groups  have  no  such  action ;  the  small  number  of 
cobalt  compounds  is  considered  to  be  due  to  the 
nature  of  the  metal  rather  than  that  of  the  organic 
compounds.  E.  W.  Wignall. 

Action  of  phthalic  anhydride  on  aminoazo- 
derivatives.  G.  B.  CRirrA  and  P.  Galbiberti 
(Gazzetta,  1928,  58,  731 — 738). — In  an  attempt  to 
protect  the  amino-group  of  benzeneazo* P-naph thy  1  * 
amine  by  condensation  with  phthalic  anhydride,  it  was 
found  that  the  latter  decomposes  the  former  substance, 
which  loses  its  benzeneazo-group  and  gives  rise 
to  p*naphthy!phthalimide,  nitrogen  being  evolved. 
p-Acetox^henoneazo-  and  a*  naph  tlialeneazo  -  p-naph  - 
thylamines  also  yield  p-naphthylphthalimide.  a -Naph - 
thylamine  derivatives,  on  the  other  hand,  condense  to 
the  anticipated  phthalimido-derivatives,  from  "which 
the  corresponding  phthalamic  acids  are  obtained  by 
alkaline  hydrolysis  of  the  phthalimide  ring. 

[With  A.  Borboni.]— The  following  are  described  : 
1  -benzenmzo-4-phlhalim  idonaphihale  ne,  m.  p.  219° 
(acid ;  barium  salt) ;  l*o*  and  1-m-tolmneazo-  and 
l-p-bromobenzeneazo-i-phthalimidonaphthalenes ,  m.  p. 
194°,  198°,  and  243°,  respectively;  4-p-aceiophenone- 
azo-tt-naphthylamine,  m.  p.  197°,  and  its  4 -phthal- 
im ido naphthalene  derivative,  m.  p.  249°;  potassium 
4 - phthalimido-a- ivaphthaleneazobenzene *  p  - sulphonate ; 
and  i-a*  and  l-$-7iaphthalenmzoA~phlhaUmidotmph- 
lhaUnes,  m.  p.  211°  and  257°,  respectively. 

E.  W.  Wignall. 

Thiocarbamido-derivatives  in  the  azo  series. 
G.  B,  Crippa  [with  G.  Faini]  (Gazzetta,  1928,  58, 
726 — 731). — p*Aminoazobenzene  and  carbon  disul¬ 
phide  react  in  alcoholic  solution,  giving  s-di-p-benzene- 
azophenylihiocarbamide,  m.  p,  202°,  oxidised  by 
peracetic  acid  to  s-di-p-benzeneazophenylcarbamide, 
m.  p.  270 — 271°,  and  reduced  to  jpp'-diaminodiphenyl* 
thiocarbamide,  which  is  converted  by  carbon  disul¬ 
phide  into  di-j3*phenylenedithiocarbaraide  (cf.  Bolser 
and  Hartshorn,  A.,  1924,  i,  317).  Similarly,  s -di- 
4:~benzenmzonaphihyUhiocarba?nide,  m.  p„  165°,  s -di- 
4-o4olmnmzonaphthylthiocarbamide}  m . p.  160°,  and  the 
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corresponding  m-  and  p -compounds,  m.  p.  172°  and 
185°,  respectively,  are  prepared.  The  p-compound 
when  subjected  to  prolonged  boiling  with  acetic  acid 
furnishes  a  product  free  from  sulphur,  m.  p.  215°. 
o-  Aminoazobenzene  reacts  very  slowly  with  carbon 
disulphide,  yielding  s-di-o-benzenmzophenylthiomrb- 
amide ,  m.  p.lOO°;  similarly,  benzeneazo-0-naphthyl- 
amino  slowly  gives  s -di - 1  - benzeneazo- p - naphthylth io- 
carbamide .  E.  W.  Wignall. 


Mechanism  of  the  formation  of  2  : 4-dinitro- 
phenol  from  benzene  and  nitric  acid  in  presence 
of  mercury  salts  as  catalysts.  A.  I.  Zakharov. 
— See  this  vok,  152. 

Condensation  of  dicMoroacetaliebyde  with 
phenols.  F.  D.  Chattaway  and  A.  A.  Morris 
(J.C.S.,  1928,  3241— 3240).— The  condensation  of 
phenols  with  aldehydes  to  form  a  dioxin  ring 
(annexed  formula)  is  not  confined  to  chloral  (A.,  1928, 
632,  etc.) :  dieh lor oacetaldehyde  re- 
^  acts  even  more  readily.  When  its 
1  A  aleoholate  is  added  slowly  to  a  cooled 
solution  of  p-nitrophenol  in  con¬ 
centrated  sulphuric  acid,  G-niiro-2  :  4- 
bisdichloromethyl-  1, :  Z-benzdioxin  (I), 
m.  p.  113*5°,  is  formed.  This  may  be  converted  by 
alcoholic  potassium  hydroxide  into  6-fti£ro-2(or  4)-efi- 
chloromdhyl  -  4(or  2)  -  chloromethylene  -1:3-  benzdioxin 
(II),  m.  p.  108°  (which  does  not,  in  spite  of  its  apparent 
unsaturation,  form  an  additive  compound  with 
bromine).  If  the  temperature  is  not  controlled, 
5-nitro-2.ethoxymandelic  acid  Is  formed.  The  com¬ 
pound  I  is  reduced  by  iron  and  hydrochloric  acid 
to  6 -amino - 2  :  4 - bisdi cMoromethyl -1:3- benzdioxin, 

m.  p.  108*5 — 109*5°  [hydrochloride,  m.  p.  210° 
(decomp.) ;  acetyl  derivative,  m,  p.  149 — 150° ;  diacetyl 
derivative,  formed  by  the  action  of  boiling  acetic 
anhydride  containing  sulphuric  acid,  m.  p,  145°]. 
2  :  4  -  Bisd  ichloromethyl  - 1  :  3  -  benzdioxin -ft -diazonium 
chloride  was  prepared,  and  converted  into  the  per - 
bromide,  which  decomposed  at  128 — 129°  or  when 
heated  in  acetic  acid,  giving  G-6romo-2  :  4 -bisdichloro- 
methyl-1  :  3-benzdioxin,  m.  p.  91*5°. 

When  phenol  is  dissolved  in  concentrated  sulphuric 
acid  and  treated  with  dichloroaeetaldehyde  aleoholate, 
2  :  4-bisdicMoromeihyl-l  :  Z-henzd iox inS-sulphon ic  acid 
(+H20),  m.  p.  150 — 155°  (decomp.),  is  obtained 
(ammonium  salt  prepared).  The  monohydrated  sul- 
phonic  acid  dissolved  in  concentrated  sulphuric  acid 
and  treated  with  nitric  acid  is  nitrated  to  6  :  S-dinilro- 
2  :  4-bisdichloromethyl-l  :  Z-bmzdioxin,  m.  p.  133*5 — 
134*5°,  also  obtainable  by  nitration  of  the  mononitro¬ 
compound.  The  action  of  alcoholic  potassium  hydr¬ 
oxide  on  the  dinitro-compound  gives  rise  to  6  :  8 -di- 
nitro- 2{or  4)~dichloromethyl-4(or  2  )-chloromethylene- 
1  :  3 -benzdioxin,  m.  p.  144° ;  this  substance,  again,  does 
not  combine  with  bromine.  The  monohydrated 
sulphonic  acid  is  converted,  by  phosphorus  penta- 
chloride  into  the  corresponding  sulphonyl  chloride, 
m.  p,  105 — 106°,  from  which  methyl  and  ethyl  2  :  4 -bis- 
dichloromethyl- 1  :  3-benzdioxin-Q-sulphonates,  m.  p. 
110 — 111*5°  and  148 — 149*5°,  respectively,  and,  with 
ammonia  and  with  aniline,  the  mlphonamide  and 
sulphonanilide,  m.  p.  175*5°  and  166 — 167°,  re¬ 
spectively,  are  obtained.  E.  W.  Wignall. 


Sterlc  hindrance  in  the  behaviour  of  phenyl 
alkyl  ethers  and  derivatives.  L.  0.  Raiford  and 
D.  M.  BmosEL  (Proc.  Iowa  Acad.  SeL,  1927,  34, 
222 — 223). — Bromination  of  phenyl  allyl  ether  in¬ 
volves  both  phenyl  and  allyl  radicals ;  rearrangement 
by  heat,  according  to  Claisen’s  method,  of  the  allyl 
ether  may  cause  loss  of  bromine* 

Chemical  Abstracts* 

Effect  of  substituents  in  the  formation  and 
reactions  of  certain  ethers.  L.  C.  Raiford  and 
G.  Tiiiessen  (Proc.  Iowa  Acad.  Sci,  1927  ,  34, 
220— 221).— The  presence  of  a  nitro-group  in  diphenyl 
ether  interferes  with  the  entrance  of  bromine  to  a 
greater  degree  than  can  be  ascribed  to  stexic  hindrance. 
Various  derivatives  of  Cook’s  tetrabromodiphenyl 
ether  have  been  prepared,  but  its  structure  is  still 
doubtful.  Chemical  Abstracts. 

Mew  derivatives  of  diphenyl.  A.  Akgeletti 
and  D.  Gattx  (Gazzetia,  1928,  58,  630— 635).— The 
author  confirms  Bell  and  Kenyon’s  view  (A.,  1927, 
145)  that  the  compound,  m,  p.  171°,  previously 
obtained  by  him  is  3  : 4/-dinitro-4-hydroxydiphenyl 
and  is  identical  with  that  described  by  Schmidt  and 
Schultz  (A.,  1881,  909)  as  4'-nitro-4-hydroxydiplienyl, 
whilst  that  with  m.  p.  200 — 201°  is  4'-nitro-4-hydroxy« 
diphenyl  (Bell  and  Kenyon,  loc<  ciL).  4 '•Amiw- 
4 -cyanodiphenyl,  m.  p.  157°,  may  be  prepared  from 
diazotised  benzidine,  or  tetrazotised  benzidine  solution 
may  be  mixed  with  benzidine  hydrochloride.  4 -lodo- 
4’ -hydroxy diphenyl,  m.  p.  194°,  is  obtainable  either 
from  4-  iodo-4'  •  am  inod  iphenyl  or  from  4-amino- 
4" -  hydroxydipheny  1.  4 -  Chbro -4'- hydroxydiphenyl, 
m.  p.  146—147° ;  4-bromo-4f -hydroxydiphenyl,  m, 

155= — 156°;  4-chloro-4* -bromodiphenyl,  m.  p.  151 — 
152°,  and  4-chloro-4f  -iododiphenyl,  m.  p.  -147 — 148°, 
were  also  prepared.  T.  H.  Pope. 

Derivatives  of  cholesterol.  R.  L.  Shriner  and 
L.  Ko  (J.  Biol.  Chem.,  1928,  80,  1 — 8).— Cholesterjd 
p-niirobenzoate,  m.  p.  188*3 — 189*8°,  [a]D  —6*48°  in 
chloroform,  gave,  with  hydrogen  and  platinum  oxide 
in  ethyl  acetate,  cholesteryl  p -aminobenzoate,  m.  p. 
237*4— 238* 5°,  [ajg  +3*61°  in  chloroform  (hydro¬ 
chloride,  m.  p.  210 — 211°);  dihydroeholesterol  yielded 
a  benzoate ,  m.  p.  135 — 136*8°,  [«]ft  +21*4°,  p -nitro- 
benzoate ,  m.  p.  156*5—157*7°,  [«Jg  +20*05°,  and 
p -aminobenzoate,  m.  p.  191 — 192°,  [*]§  +26*55° 
(hydrochloride,  m,  p.  182*5 — 184*5°),  all  rotations  being 
taken  in  chloroform.  The  aminobenzoates  and  their 
hydrochlorides  arc  insoluble  in  water  and  therefore 
fail  to  exhibit  antihacmolytic  or  anaesthetic  properties. 

C,  R.  Harxxgton. 

o-Aminobenzyl  alcohol.  A.  Reissert  and  K. 
Cramer  (Ber.,  1928,  61,  [B],  2555— 2566).— o-Amino¬ 
benzyl  alcohol  is  prepared  in  88%  yield  by  the  re¬ 
duction  of  o-nitrobenzyl  alcohol  with  aqueous  sodium 
hydrogen  sulphide.  The  corresponding  diazo-eom- 
pound  decomposes  with  unusual  ease,  giving 
saligenin.  The  diazotised  solution  couples  with 
p-toluidine,  giving  p-toluenedmzo-o-aminobenzyl 
alcohol,  C6H4Me«N;N-NH'C6H4*CH2OH,  m.  p.  108— 
109°,  which  passes  normally  into  p-toluidine-o-azo- 
benzyl  alcohol,  m.  p.  112 — 113°.  Resorcinol  and 
diazotised  o-aminobenzyl  alcohol  afford  resorcinol- 
o-azobenzyl  alcohol,  m.  p.  180—181°  (monohydrate. 
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in.  p.  159 — 160°).  fj - N aph th ol - o-azobenzyl  alcohol , 
m.  p.  185°,  is  converted  by  concentrated  sulphuric 
acid  at  70°  into  the  m Iphoa nhydro- p - naphth ol-o* azo - 
benzyl  alcohol ,  m.  p,  above  300°.  $«Naphthylamim- 
Q-azobtnzyl  alcohol,  ra.  p.  150 — 151°,  and  its  anhydro- 

compound  (I),  m.  p,  161°, 
are  described.  o -Bydr- 

oxymethylbenzeneazo- 2- 
naph thol’3- carboxylic  acid, 
m.  p.  214 — 216°,  and  the 
sulphonic  acid  of  its  anhydride,  C18H3206N2S3  m.  p. 
above  320°,  were  prepared.  Potassium  xanthate  and 
diazotised  o-aminobenzyl  alcohol  give  a  very  explosive 
diazo- compound,  which  passes  into  ethyl  o -hydroxy- 
meihylpkenylxanthaie .  The  last-named  compound 

is  converted  by  boiling  alcoholic  potassium  hydroxide 
into  o-thiol benzyl  alcohol,  which  is  too  unstable  to 
permit  purification  and  is  characterised  as  the  lead 
salt;  the  S -benzoyl  derivative  has  m.  p.  125 — 126°. 
The  mercaptan  is  oxidised  by  ferric  chloride  or 
hydrogen  peroxide  to  di-o-hydroxymethylphenyl  di- 
sulphide,  m.  p.  144°,  in  poor  yield.  Treatment  of 
diazotised  o-aminobenzyl  alcohol  with  sodium  sulphide 
yields  small  amounts  of  di-o-hydroxymethylphenyl 
sulphide,  m.  p.  164°,  but  mainly  saligenin  and  o-thiol- 
benzyl  alcohol.  Under  precisely  defined,  conditions 
di-o-hydroxymethylphenyl  disulphide  is  prepared  in 
fairly  satisfactory  yield  from  the  diazotised  amino- 
alcohol  and  sodium  disulphide.  Treatment  of  the 
disulphide,  preferably  suspended  in  acetic  acid,  witli 
chlorine  affords  6-chloro-2-hydroxymetkylbenzenesul* 
phonyl  chloride,  m.  p.  62°,  readily  hydrolysed  by  alkalis 
but  volatile  unchanged  with  steam  from  a  suspension 
in  60%  sulphuric  acid.  With  ammonia,  the  chloride 

yields  the  compound  C6H3Cl<^g^>NH ,  m,  p.  158° 

(methyl  derivative,  m.  p.  127°),  whereas  with  aniline 
a  normal  anilide,  m.  p.  94°,  is  obtained  which  is  con¬ 
verted  by  warm,  dilute  sodium  hydroxide  into  the 

sulphinide,  C6H3Cl<^>NPh,  m.  p.  151°.  7 -Ghloro- 

benzoicsulph mimide,  m.  p.  153*5°,  is  prepared  by  oxid¬ 
ation  of  the  corresponding  sulphinide  with  nitrous 
acid  or  potassium  dichromate.  The  position  of  the 
chlorine  atom  in  the  sulphonyl  chloride  follows  from 
its  conversion  by  molten  potassium  hydroxide  into 
%*chloro-2 -hydroxy  be nzyl  alcohol,  m.  p.  116°,  whilst 
under  similar  conditions  7-ehlorosaecharin  affords 
3'chlorosalicylic  acid,  m.  p.  170°.  Reduction  of 
o-nitrobenzyl  alcohol  by  Bamberger’s  method  gave  an 
additive  product,  ra.  p,  83 — 84°,  of  hydroxylamino- 
and  azoxybenzyl  alcohol  which  readily  passed  into 
o -azo xy benzyl  alcohol ;  later  attempts  to  repeat  the 
process  vielded  only  o-hydroxylaminobenzvl  alcohol, 
ra.  p,  104  5°.  H.v  Wren. 

p-Tolyl  triphenylmethyl  ether.  P.  Schorigin 
and  J.  Marakov-Semljanski  (Ber.,  1928,  61,  [B], 
2519—2521 ;  ef.  A.,  1928,  59).— Attempts  to  prepare 
the  ether  from  triphenylmethyl  chloride  and  sodium  p- 
tolyloxide  or  from  the  chloride  and  jo-cresol  in  pyridine 
gave  only  the  variety,  ra.  p.  114°.  Indications  of  the 
formation  of  products  of  lower  m,  p.  (ef.  van  Alphen, 
A.,  1927, 660)  are  obtained  only  when  impure  materials 
are  used.  Decomposition  of  _p4olyl  triphenylmethyl 


ether  in  the  presence  of  molten,  anhydrous  zinc  chloride 
affords  mainly  triphenylcarbinol ;  triphenylmethane 
is  produced  only  in  minor  amount.  H,  Wren. 

Condensation  of  benzhydrol  with  phenols  and 
eresols.  P.  Schorigin  (Ber.,  1928,  61,  [J5],  2516 — 
2519 ;  cf.  A.,  1928,  59). — The  action  of  benzhydrol  on 
p-eresol  in  the  presence  of  glacial  acetic  and  sulphuric 
acid  at  100°  affords  2  ;  6-dibenzhydryl-p-cresol,  m.  p. 
189 — 190°.  Under  similar  conditions,  o-eresol  gives 
be nzyhydryl -o-cresol,  ra.  p.  139°,  whereas  phenol  yields 
2:4:  6- tribenzhydr vlphenol,  m.  p.  166°. 

H.  Wren. 

Colour  and  chemical  constitution.  XXIV. 
Complete  investigation  of  the  triphenylcarbinol 
or  11  aniline  ,f  dyes.  J.  Moir  (Trans.  Roy.  Soe.  S. 
Africa,  1928,  17,  51 — 59). — The  absorption  wave¬ 
lengths  of  23  substances  have  been  determined. 
4  : 4'-Dihydroxybenzhydrol  (I)  (cf.  A.,  1923,  ii,  108) 
has  X  539  (also  XX  487,  450 :  wave-lengths  on  which 
comparisons  are  based  are  given  first  in  each  ease); 
assuming  the  factor  for  replacement  of  *OH  by  *NH2  to 
be  1*008,  and  by  «NMe2  to  be  1*058,  the  following 
values  are  calculated  for  benzhydrol  derivatives, 
mostly  in  acid  solution,  and  are  compared  with  the 
observed  values  (in  parentheses)  ;  4-araino -4 '-hydr¬ 
oxy-  (II),  X  543  (alkaline,  X  541 ;  also  XX  552,  492) ; 
4  :  4'-diamino-  (III)  X  548  (half-neutralised,  X  548 ;  also 
XX  580,  495);  4-dtraethylamino-4'-hydroxy-  (IV), 
X  570  (neutral,  X  571 ;  also  X  563) ;  4-amino-4'-di- 
methylamino-  (V),  X  574*5  (half -neutralised  X  574 ;  also 
XX  591,  491) ;  and  4  :  4'-bisdimethylaraino-  (VI),  X  603 
(half-neutralised,  X  603 ;  also  XX  565  and  380), 

In  the  triphenylcarbinol  series  (ef.  A.,  1921,  ii,  6), 
using  the  above  factors,  together  with  the  factor  1*025 
for  replacement  of  central  *H  of  benzhydrol  by  *Ph, 
the  values  for  the  six  products  corresponding  respec¬ 
tively  with  the  six  substances  above  are  :  benzaurin 
(VII),  X  552*5  (553 ;  also  493,  455);  aminofuchsone 
(VIII),  X  556*5  (558 ;  also  564,  499) ;  Doebner’s  violet 
(IX),  X  561*5  (562;  also  582,  497,  380);  dimethyl- 
aminofuchsone  (X),  X  584*5  (neutral,  X  585 ;  also 
530,  500) ;  dimethylaminofuehsomraonium  chloride 
NH2*CGH4*CPh:C6H4:NMeoCl  (XI),  X  589  (590;  also 
410) ;  malachite-green  (XII),  X  618  (618;  also  440). 
The  absorption  of  Ii  compounds  has  thus  been 
accurately  calculated  from  I  by  three  factors. 

In  the  series  of  aurin  and  its  analogues,  absorption 
bands  in  alkali  and  acid  are  obtained,  which  almost 
correspond  with  one  absorption  band  of  the  substances 
I — VI;  thus  :  aurin  (XIII),  alkaline,  X  534  (cf.  I), 
acid,  X  485  (Xj  487),  also  XX  548  and  503 ;  parafuchsine 
(XIV),  neutral  X  543  (cf.  Ill),  acid  X  572  (Xm  580), 
also  X  360;  crystal-violet  (XV),  neutral,  X  596  (ef.  VI), 
also  XX  632  and  417  (see  below').  Prom  the  above  it  is 
deduced  that  the  factor  for  calculating  X  of  a  3-ring 
compound  from  X  of  the  corresponding  2-ring  com¬ 
pound  is  0*99, 

The  following  arc  also  examined  :  aminobenzaurin 
(XVI),  alkaline,  X  555,  acid,  X  495  (cf.  II,  acid,  XX  552 
and  492),  also  X  457 ;  diaminofuehsone  (XVII),  acid, 
X  556  (cf.  II,  X  552),  also  XX  580,  433,  492 ;  dimethyl  - 
aminobenzaurin,  neutral,  X  575  (cf.  IV),  also  XX  548, 
552,  507,  and  497  ;  bisdimethylaminofuchsone  (XIX), 
alkaline,  X  573  (cf.  IV),  also  XX  605,  505,  and  460; 
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dimethylparafuchsine  (XX),  neutral,  X  587  (cf.  V, 
acid,  X  590),  also  XX  455,  549,  and  499;  tetrameth}!- 
parafuehsine  (XXI),  neutral,  X  586  (cf.  V),  also  XX  628, 
460,  and  420 ;  and  dimethyldiaminofuchsone  (XXII), 
neutral,  X  590  (cf.  V),  also  XX  624,  489,  545,  453,  and 
420.  These  resemblances,  with  the  additional  XX 
observed,  are  discussed  on  the  basis  of  the  author's 
theor}r  (J.C.S.,  1921,  119,  1656,  1664),  which  is  now 
modified  by  assuming  that  the  orbits  described  are 
those  of  the  electrons  of  the  central  carbon  atom  only. 

The  colour  change  on  acidification  of  such  a 
substance  as  crystal-violet  (XV)  (X  596,  violet — X 
632,  green)  is  ascribed  to  the  behaviour  of  the 
*CcH4*NHMe2+  group  merely  as  a  loaded  benzene  ring, 
not  competing  for  the  central  electron  (cf.  iodine-green, 
X634;  XII,  X  618;  p-nitro-,  X  646,  p-amino-malachite- 
green,  X  628).  The  effect  of  addition  of  further  acid 
(X  632  — >-  X  417,  yellow)  can  be  considered  as  due  to 
the  behaviour  of  a  second  •C6H4*NMe2+  group  as  a 
loaded  benzene  ring  (cf.  XII,  acid,  X  440;  fuchsone- 
dimethylimonium  chloride,  X  455 ;  tetramethyl- 
fuchsine,  acid,  XX  420  and  460). 

The  behaviour  of  other  of  the  above  substances  is 
discussed ;  the  large  number  of  absorption  bands  of 
XXII  is  to  be  attributed  to  the  large  number  of 
theoretically  possible  quinonoid  forms.  The  author 
suggests,  in  addition  to  his  postulated  “  elliptical  ” 
and  “  trefoil  ”  orbits,  a  third  type,  probably  a  distorted 
circular  orbit,  conditioned  by  the  combinations  *ONa, 
:NHo*OH  and  -ONa,  :NMe2-OH. 

The  products  of  replacement  of  *OH  by  *NH2  and 
*NMe2  in  p -hydroxy benzyl  alcohol  (X  293)  have  XX  335 
and  396,  in  jj-hydroxy benzhvdrol  (X  320)  have  XX  350 
and  400,  and  in  fuchsone  (X  371)  have  XX  425  and  455, 
respectively.  E.  W.  Wignall. 

Naphthenic  acids.  VIII.  Polymethylene  rings 
of  naphthenic  acids  in  Japanese  petroleum, 
IX.  Constitution  of  octanaphthenic  acid  from 
Nishiyama  petroleum.  T.  Kuwata  (J.  Eac.  Eng. 
Tokyo,  1928, 17,  305—310,  311— 317).— VIII.  Certain 
fractions  of  naphthenic  acids  derived  from  petroleum 
from  Nishiyama  (paraffin  base  oil)  and  Kurokawa 
(asphalt  base  oil)  (cf.  A.,  1925,  i,  1271 ;  1923,  i,  464) 
were  reduced  to  the  corresponding  hydrocarbons  and 
the  latter  compared.  A  fraction  containing  undeca- 
and  dodeca-naphthenie  acids  from  Nishivama  oil, 
b.  p.  133— 170°/9  mm.,  df  0-9629,  ri$  1*4649,  was 
converted  into  the  phenyl  ester  by  reaction  of  the  acid 
chloride  with  phenol.  The  ester  was  then  reduced  by 
sodium  and  alcohol  to  the  naphthene  alcohol,  b.  p. 
100— 133°/9  mm.,  df  0-S953,  1*4592.  This  was 

converted  by  the  action  of  phosphorus  and  iodine  into 
the  iodide,  which  was  then  reduced  by  zinc  amalgam 
in  alcohol  to  the  hydrocarbon  (C,  S5-45;  H,  15*04%), 
b.  p.  160— 192°,  df  0*7930,  nf,  1*4336.  When  passed 
over  platinum-black  at  300°  (cf,  Zelinski  and  Pavlov, 
A.,  1923,  i,  767)  the  hydrocarbon  was  practically 
unchanged,  and  cye/ohexane  compounds  therefore 
appear  to  be  absent.  By  similar  methods  a  fraction 
of  naphthenic  acids  (chiefly  tridecanaphthenic  acid) 
from  Kurokawa  petroleum"  b.  p.  168 — 198°/9  mm., 
df  0*9942,  la20  1*4744,  yielded  the  alcohol,  b.  p.  126 — * 
155°/9  mm.,  df  0*9270~  n*  1*4756,  and  a  hydrocarbon 
(C,  S0  G6;  H,  13-67%),  b.  p.  203—243°,  df  0  S425, 


?in  1*4548.  When  passed  over  platinum-black  at  300° 
a  slight  change  in  properties  occurred  and  some  gas  was 
formed,  indicating  the  presence  of  a  small  proportion 
of  c?/cZohexane  compounds. 

IX.  Octanaphthenic  acid,  C8H1402,  b.  p.  231*5 — 
237*5°,  df  0*9417,  f£$  1-4318  (amide,  m.  p.  81*5—83°), 
was  isolated  from  Nishiyama  petroleum  by  repeated 
fractionation  of  the  acid  and  the  methyl  ester.  It  was 
not  identical  with  Aschan’s  octanaphthenic  acid  (A., 
1891,  1452).  Bromination  by  the  Hell-V olhard- 
Zelinski  method  yielded  methyl  a -monobromo-octa- 
naphihenaie ,  b.  p.  95 — 105°/9  mm.,  which  when  heated 
with  dilute  potassium  hydroxide  yielded  a- hydroxy- 
naphthenic  acid,  df  1*023,  nfy  1*4518.  This  was 
oxidised  by  lead  peroxide  to  a  substance  ( ?  methyl 
ci/dopentyl  ketone  or  dimethylcycfopentanone)  (semi- 
carbazone,  m.  p.  89—90°)  of  ketonic  properties,  con¬ 
taining  some  aldehyde,  which  was  oxidised  by  alkaline 
permanganate  to  a  neutral  substance,  m.  p.  80 — 81  °, 
accompanied  by  a  ( ?)  dibasic  acid.  R.  K.  Callow. 

Catalytic  reduction  of  nitriles  and  oximes. 
W.  H.  Hartung  (J.  Amer.  Chem.  Soc.,  1928,  50, 
3370—3374).— Hydrogenation  of  benzonitrile  or  benz- 
aldoxime  in  alcohol  using  palladised  charcoal  yields 
pure  benzylamine  if  at  least  1  mol.  and  3  mols., 
respectively,  of  hydrogen  chloride  are  present  (cf. 
Braun  and  others.  A.,  1923,  i,  1087  ;  Rosenmund  and 
Pfankuch,  A.,  1924,  i,  34) ;  otherwise  secondary  bases 
and  ammonia  are  also  formed.  Mandelonitrile  is 
similarly  reduced  to  (3-phenylethylamine  (52%  of  the 
theoretical),  whilst  its  benzoate  and  acetate  yield 
84*5%  and  74*5%  of  theory,  respectively,  of  the  same 
product.  Attempts  to  avoid  reduction  of  the  hydroxyl 
group  were  unsuccessful.  H.  E.  F.  Notton. 

Isomorphous  replacement  of  a  chlorine  atom 
by  the  hydroxyl  group  in  organic  compounds. 
V,  Villager  (Ber.,  1928,  61,  [B],  2596—2599).— 
2  : 4-Diclilorobenzotrichloride  is  heated  at  70—80° 
with  95%  sulphuric  acid  until  evolution  of  hydrogen 
chloride  eeases,  and  the  solution,  after  removal  of 
dissolved  hydrochloric  acid,  is  treated  with  the 
calculated  quantity  of  50%  nitrating  acid  at  10°. 
2  :  4:-Dichloro-5-nitrobenzoic  acid  thus  produced  has 
m.  p.  161 — 163°  after  purification  through  the 
sparingly  soluble  calcium  salt.  The  acid  is  trans¬ 
formed  by  an  excess  of  sodium  hydroxide  into  2-chloro- 
o-n itroA-hydroxybenzoic  acid,  m.  p.  202—204°,  from 
which  any  unchanged  dichloro-acid  is  removed  by 
purification  through  the  barium  salt.  The  m.  p.  of 
mixtures  of  the  two  acids  lie  approximately  on  a 
straight  line  connecting  the  m.  p.  of  the  individual 
acids,  thus  suggesting  the  formation  of  an  isomorphous 
series.  H.  Wren. 

Esterification  of  aromatic  and  olefinic  nitriles. 
P.  Pfeiffer,  I.  Engelhardt,  and  W.  Alfuss 
(Annalen,  1928, 467, 158 — 190). — A  review  of  previous 
work  (Pfeiffer  and  others,  A.,  1911,  i,  448 ;  1916,  i,  24, 
327 ;  191S,  i,  344 ;  1925,  i,  547)  and  that  now  recorded 
leads  to  the  generalisation  that  a  single  o-substituent 
inhibits  practically  completely  the  conversion  of  an 
aromatic  nitrile  into  a  carbox}rlie  ester  by  heating  it 
with  methyl  or  ethyl  alcohol  and  hydrogen  chloride. 
The  chemical  nature  of  the  substituent  plays  a  minor 
part,  for  the  methyl,  nitro-,  ehloro-,  phenyl,  and  vinyl 
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groups  all  act  in  the  same  way.  The  rule  is  similar  to 
that  which  applies  to  the  formation  of  imino-ethers 
(Pinner,  “  Imidoather  nnd  ihre  Derivate,”  1892). 
Acting  on  the  assumption  that  aromatic  nitriles  may 
be  considered  as  a  special  class  of  olefinic  nitriles,  a 
number  of  a-substituted  cinnamonitriles  were  ex¬ 
amined.  By  starting  with  the  cis*  and  tram- acids, 
converting  these  into  the  amides,  and  dehydrating, 
the  cis *  and  /raras-nitriles  were  prepared.  It  was  then 
found  that  the  irans* compounds  were  in  all  cases 
easily  esterified,  but  that  the  cfa-compounds  were 
esterified  not  at  all  or  only  very  slowly  under  the  usual 
conditions.  This  aecorck  with  the  similarity  of  the 
configurations  of  the  decompounds  and  o-substituted 
aromatic  nitriles.  Ease  or  difficulty  of  esterification 
is,  in  the  absence  of  other  evidence,  indicative  of 
tram-  or  reconfiguration  5  respectively. 

Whilst  4-dimethylaminostilbene,  the  4'-nitro-deriv- 
ative,  and  the  4'-nitro-2'-cyano-derivative,  and  tho 
amide,  acid,  and  esters  corresponding  with  the  last 
are  fluorescent,  transposition  of  the  nitro-  and  cyano- 
groups  yields  a  non-fluorescent  compound  (2'-nitro- 
i-dimethylamino^'-cyanostilbene),  and  tho  corre¬ 
sponding  methyl  and  ethyl  carboxylic  esters  are 
likewise  non-fluorescent. 

The  esterification  of  the  nitriles  was  carried  out  by 
refluxing  with  40  parts  of  anhydrous  alcohol  for  2  hrs. 
while  a  stream  of  hydrogen  chloride  was  passed  in,  and 
the  amount  of  ester  in  the  washed,  product  was  deter¬ 
mined  from  the  percentage  of  nitrogen.  The  following 
data  are  recorded,  the  figures  in  parentheses  denoting 
the  percentage  of  methyl  or  ethyl  esters,  respectively, 
found  in  the  product ;  when  only  one  figure  is  given 
it  refers  to  the  methyl  ester  :  Benzonitrile  (65*4,  35*1)  : 
toluonitriles  :  o*  (0,  0);  m*  (92*1,  58*7) ;  p*  (S3,  80); 
nitro benzo nitriles  :  o*  (0,0);  m-  (87,  45) ;  p-  (both 
high) ;  m -nitro -o-fcoluonitrile  (0) ;  m-nitro-p-toluo- 
nitrile  (high) ;  ch lor obenzonit riles  :  a-  (0,  0) ;  p-  (97, 
67*9);  Q-phemjlbenzonilrile,  b.  p.  176 — 177°/16  mm. 
(prepared  from  o-phenylbenzoie  acid  by  way  of  the 
chloride  and  amide),  (8*4,  5*6) ;  p-phenylbenzonitriie 
(82,  70*4);  naphthonitriles  :  a-  (0,  0);  p-  (77*1,  77); 
4'.nitro-2'-eyano-4-dimethylammostilbenc  (0) ;  cinn- 
amonitrile  (96*2,  85) ;  a-methylcinTUimonitrile,  b.  p. 
120°/14  mm.  (from  oc-methylcinnamie  acid  by  way  of 
the  chloride  and  amide)  (69*8,  36*8).  cis-a -CMoro* 
cinmmoniirile ,  m.  p.  19 — 21°,  b.  p.  128°/16  mm.,  and 
tt&m*a-chloroci?i7iamo?iitrile,  m.  p.  34°,  b.  p.  138 — 
139°/17  mm.,  were  prepared  from  the  corresponding 
acids.  Both  were  esterified  readily,  but  inversion  of 
the  eis-compound  occurred,  for  the  trmis-esteT  was 
formed  in  each  case.  ciVa-Phenylcinnamonifcrile  was 
siot  esterifiable.  trans -n-Phenylcinnamonitrile,  m.  p. 
49 — 51°,  from  the  frawA-acid,  was  esterified  easily 
(39).  From  cis-a-phenyl«m-nitroeinnamie  acid  were 
prepared  the  chloride ,  m.  p.  101°,  amide ,  m.  p.  176°,  and 
nitrile,  m.  p.  133 — 134°,  (0)  (identical  with  the  product 
of  condensation  of  phenvlaeetonitrile  and  m-nitrobenz- 
aldehyde).  From  the  trans-mid  were  prepared  the 
chloride,  m.  p.  93°,  amide,  m.  p.  146°,  and  nitrile,  m.  p. 
96°  (51).  From  ciVa-phenyl-p-nitrocinnamic  acid 
were  prepared  the  chloride ,  m.  p.  88 — 91*5°,  amide, 
m,  p.  208*5— 210°,  and  nitrile ,  m.  p.  121—122°  (0). 
From  the  trans- acid  were  prepared  the  chloride,  m.  p. 
95°,  amide,  m.  p.  183 — 184°,  and  nitrile,  m.  p.  121 — 


122°  (48),  The  cis -  and  £fa^-p-dimethylamino- 
p-nitrophenylcinnamamides  (cf.  A.,  1928,  1132} 

yielded  on  dehydration  the  same  (cts-)nitrile,  m,  p. 
241 — 242°,  which  was  not  esterifiable.  From  di- 
benzylidenepropionic  acid  were  prepared  the  liquid 
chloride,  the  amide,  m,  p»  178—179°,  and  (cis-)m7rife, 
m.  p.  115 — 116°  (0,  0).  (aV)a-Benzenesulphonyl- 
cinnamonitrile  was  not  esterifiable.  From  a-phenyl- 
crotonic  acid  were  prepared  the  amide,  m.  p.  98 — 99°, 
and  the  (eis-)?it7ri7e,  b.  p.  125°/13 — 14  mm.  (9*6,  7*9). 
An  attempt  to  prepare  the  nitrile  by  condensation  of 
phenylaeetonitrile  with  paraldehyde  was  unsuccessful. 
a^-Diphenylpropionitrile  was  readily  esterified  (64, 
high).  4t'-Nitro*4:-dimeihylamino$tilbene-2*carboxylic 
acid,  m.  p.  206°  (decomp.)  {methyl  ester,  m,  p.  158— 
159° ;  ethyl  ester,  m.  p,  139—140°),  was  prepared  by 
hydrolysis  of  the  amide,  m.  p.  242 — 243°  (decamp.), 
obtained  by  condensation  of  p -dimethylarainobenz- 
aldehydc  with  p-nitro-o-toluamidc  in  presence  of 
piperidine.  R.  K.  Callow. 

Pyridine  as  a  catalyst  in  Perkin’s  synthesis 
of  cinnamic  acid.  G,  Bachakach  and  F.  Brogan 
(J.  Amer.  Chem.  Soc.,  #  1928,  50,  3333—3334).— 
Addition  of  8  drops  of  pyridine  to  a  mixture  of  20  g.  of 
benzaldehyde,  30  g.  of  acetic  anhydride,  and  10  g.  of 
sodium  acetate,  refluxed  for  8  hrs.,  increased  the  yield 
of  cinnamic  acid  from  60*7%  of  the  theoretical  to  an 
optimum  value  of  85%.  H.  E.  F.  Mqtton. 

Reactions  of  nitroso-derivatives  with  unsatur¬ 
ated  compounds,  VII.  Mew  isomerides  of 
o-nitrophenylpropiolates  and  isatogenates.  L. 
Alessandhi  (Gazzetta,  1928,  58,  738— 742).— A 
preliminary  note  on  the  properties  of  the  colourless 
isomerides  of  ethyl  and  methyl  o-n  itrophenyl- 
propiolates  and  isatogenates,  previously  described 
(this  vol.,  64).  The  colourless  compound  of  m.  p.  122° 
can  be  obtained  in  considerable  quantity  by  appro¬ 
priate  treatment  of  ethyl  o-nitrophenylpropiolafce, 
which  it  resembles  in  composition  (C11H904N)  and 
mol.  wt.  When  heated,  it  undergoes,  at  about  125°, 
an  exothermic  and  irreversible  change  into  a  further 
yellow  immeride,  m.  p.  150 — 151°.  Methyl  o-nitro- 
phenylpropiolate  similarly  yields  a  colourless  isomeride , 
C10H7O4N,  which  has  two  crystalline  forms,  m.  p. 
139°  and  141°,  respectively,  and  is  converted  by  heat¬ 
ing  into  a  yellow  tsomeride,  which  also  exhibits  two 
forms,  m.  p.  149 — 150°  and  161 — 162°,  respectively. 
The  yellow  substances  may  perhaps  belong  to  the  same 
class  as  those  described  by  Ruggli  (A.,  1919,  i,  221 ; 
A.,  1923,  i,  833).  E.  W.  Wignaix. 

Dietbylaminoethanol  esters  of  diphenyl-2- 
carboxylie  acid  and  derivatives.  F.  Bell  (J.C.S., 
1928,  3247 — 3249). — In  view  of  the  anaesthetic  action 
of  diethylaminoethyl  diphenate  (Roberts  and  Johnson, 
A.,  1925,  i,  816)  some  similar  acids  were  prepared. 
Diphenyl-2-earboxyl  chloride,  b.  p.  163°/10  mm. 
(which  lias  a  strong  tendency  to  pass  into  fluorenone 
on  distillation,  and  with  2-aminodiphenyl  yields 
d iphenyl-2 * carboxy-2* -diphenylylamide ,  m.  p.  194°), 
reacts  with  diethylaminoethyl  alcohol  to  give  diethyl* 
aminoethyl  diphenyl-2-carboxylate,  b.  p.  183°/1  mm., 
of  which  the  hydrochloride,  m.  p.  109 — 110°,  has 
anaesthetic  action.  Similarly,  diphenyl-4-carboxyl 
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chloride  yields  diethylam inoethyl  diphenyl-4- carboxylate 
{hydrochloride,  m.  p.  183°). 

By  the  action  of  thionyl  chloride  on  diphenamic  acid, 
2f -cyanodiphenyl-2-carboxyl  chloride ,  ra.  p.  84°,  is 
obtained,  with  some  diphenimide ;  the  chloride  when 
heated  distils  at  222°/15  mm.,  giving  a  liquid 
containing  only  3%  of  4-cyanofluorenone,  m.  p. 
243 — 244°  (cf.  Borsche  and  Sander,  A.,  1015,  i,  299, 
whose  process  for  preparing  the  compound  from 
phenanthraquinone  monoximc  must  depend  on  the 
formation  of  the  above  acid  chloride).  Diethyl- 
aminoethyl  2' -cyanodiphenyl-2-carboxylate  forms  a 
hydrochloride ,  m.  p.  189°.  E.  W.  Wignall. 

Derivatives  of  2-methylanthracene  obtained 
by  the  action  of  oxalyl  chloride.  D.  Butescu 
(Bull.  Soc.  chirm,  1928,  [iv],  43,  1269—1272).— 
Addition  of  2-methylanthracene  in  carbon  disulphide 
in  presence  of  aluminium  chloride  to  nascent  oxalyl 
chloride  (a  mixture  of  oxalic  acid  and  phosphorus 
pentachloride)  at  the  ordinary  temperature  gives  no 
aeeanthrenequinone  but  about  10%  of  IQ-chloro- 
2-methylanthracene  -9 -carboxylic  acid,  m.  p.  158°, 
oxidised  to  2-methylanthraquinone,  and  2-methyl  - 
anthracene-3  -  carboxylic  acid,  together  with  9  :  10 -di- 
chloro-2-methyla n thracene ,  m.  p.  211°,  which  shows  the 
blue  fluorescence  characteristic  of  9  :  10-substituted 
anthracenes.  Lower  temperatures  thus  promote 
chlorination,  whilst  higher  temperatures  appear  to 
favour  the  introduction  of  the  carboxyl  group  (cf. 
Liebermann  and  others,  A.’  1912,  i,  467). 

R.  Brigiitman. 

Lichen  products.  VI.  Synthesis  of  divaric 
acid.  A.  Sonn  [with  J.  Burkard]  (Ber.,  1928,  61, 
[B],  2479— 2481).— Ethyl  acetoaeetate  and  methyl 
Aa- hexene- a- carboxylate  in  presence  of  alcoholic 
sodium  alkoxide  afford  ethyl  w-propyldih ydroresorcinol - 
carboxylate,  m.  p.  85 — 87°,  which  is  converted 
successively  into  ethyl  dibromo-n-projyylresorc inol- 
carboxylate,  m.  p.  77 — 78°,  and  dibromo-n-propyl- 
resorc inolcarboxylic  acid,  m.  p.  158 — 160°  (decomp.) 
after  softening.  The  dibromo-acid  is  transformed  in 
alkaline  solution  by  hydrogen  in  presence  of  palladised 
calcium  carbonate  into  2  :  4 -dihydroxy- 6- w-propyl- 
benzoic  acid,  identical  with  divaric  acid. 

H.  Wren. 

Action  of  phthaloyl  chloride  on  p-tolyl  methyl 
ether  and  ji-tolyl  methyl  sulphide.  R.  Weiss 
and  W,  Knapp  (Monatsh.,  1928,  50,  392 — 398). — 
Phthaloyl  chloride  reacts  with  p-tolyl  methyl  ether 
in  presence  of  carbon  disulphide  and  aluminium 
chloride,  forming  6'  :  (Yf-di methoxydi - m -tolylphthalide, 
m.  p,  170°,  condensation  occurring  ortho  to  the  meth- 
oxyl  group.  Reduction  of  this  with  sodium  amalgam 
and  alcohol  yields  2' :  2n -dhmthoxy-o’ :  5 " -dimethyl- 
trip)henylmetJiane-2-carboxylic  acid ,  m.  p,  212 — 214°, 
converted  by  oxidation  with  alkaline  potassium 
permanganate  into  2 '  :  2" -dimetJioxytriphenyhnethane- 
2:5':  5" -tricarboxylic  acid,  m.  p.  318° — 320  (slight 
decomp.).  Treatment  of  this  phthalin  with  cold,  con¬ 
centrated  sulphuric  acid  gives  1  \2*-dvmeihoxy-§-phenyl- 
anthrone-4  :  5' -dicarboxylic  acid ,  m.  p.  340°  (decomp.), 
by  way  of  the  corresponding  anthranol.  With  p-tolvl 
methyl  sulphide  condensation  occurs  with  loss  of 
two  methyl  groups  and  a  sulphur  atom  and  2  :  S-di- 


methyl-5 -thioftuoran  (I),  m.  p.  228 — 230°,  results.  This 
is  reduced  by  sodium  amalgam  and  alcohol  to  2  :  B-di- 
meih yl-5- thiohydrofluoranic  acid,  m.  p.  192 — 195° 


(gelatinous  sodium  salt),  convertible  by  treatment  with 
phosphorus  pent  oxide  in  boiling  benzene  into  dimethyl- 
ccerihione  (II),  m.  p.  188 — 190°  (decomp.). 

H.  Burton. 

Condensation  of  phthalic  anhydride  with 
o-dichlorobenzene.  M.  Tanaka  and  N.  Tanaka 
(Bull.  Chem.  Soc.  Japan,  1928, 3, 286— 287).— Phthalic 
anhydride  and  o-dichlorobenzene  condense  in  presence 
of  anhydrous  aluminium  chloride  at  120°,  yielding 
o-3  :  4-dichlorobenzoylbenzoic  acid,  m.  p.  190°,  whilst 
at  150°  2  :  3 -dichloroanthraquinone,  m.  p.  265 — 267°,  is 
produced. 

Phthalic  anhydride  and  o-chlorophenol  react  in 
presence  of  boric  and  concentrated  sulphuric  acids 
at  255°  for  3  hrs.,  giving  purpurin  (cf.  A.,  1927, 
566).  H.  Burton. 

Naphthalic  acid  derivatives.  K.  Dziewonski 
and  A.  Kocwa  [with  O.  Gesckwindovna]  (Bull. 
Acad.  Polonaise,  1928,  A,  405 — 431 ;  cf.  Dziewonski 
and  others,  B,,  1924,  901;  A.,  1926,  70,  279).— 
Compounds  obtained  from  the  sulphonation  products 
of  acenaphthene  and  1  :  8 -naphthalic  acid  and  its 
anhydride  are  described.  4- Sulphonaphthalic  acid 
is  converted  by  alkaline  fusion  into  4 -hydro xy- 
naphthalic  anhydride,  m.  p.  350 — 351°,  which  when 
heated  with  potassium  hydroxide  at  320°  yields 
5-hydroxy-a-naphthoic  acid,  m.  p.  235°  {benzoate, 
m.  p.  241°),  or  with  phosphorus  pentachloride  at 
200°  4-chloronaphthalic  anhydride,  m.  p.  216 — 217° 
{imide,  m.  p.  301 — 302°),  also  obtainable  from  the 
sulphonic  acid  by  similar  means.  4-Bromonaphthaiic 
anhydride,  m.  p.  219 — 220°  (imide,  m.  p.  286°; 
phenylhydrazone,  m.  p.  233 — 224°),  is  prepared  by  the 
action  of  phosphorus  pentabromide  on  4-sulphonaph- 
thalic  acid,  whilst  4 -hydroxy naphthalic  anhydride 
yields  a  bromohydroxy -anhydride,  m.  p.  266 — 267°. 

3-Sulphonaphthalic  acid,  m.  p.  198°  {aniline  salt, 
m,  p.  297° ;  sulphonyl  chloride ,  m.  p.  212 — 213° : 
imide- sulphonamide,  m.  p.  348°),  is  converted  by 
phosphorus  pentachloride  into  B-chlorona  phthalic 
anhydride,  m.  p.  223 — 224°  {imide,  m.  p.  315°),  which 
condenses  with  resorcinol  to  give  a  fluorescein,  m,  p. 
170°.  From  3-hydroxynaphthalic  anhydride  and 
phosphorus  pentabromide  is  obtained  a  bromo- 
hydroxy -anhydride,  m.  p.  284 — 285°  {benzoate,  m.  p. 
252—253°;  imide,  m.  p.  339°). 

2-Sulphonaphthalie  acid  [aniline  salt,  m.  p.  290° 
(decomp.)]  yields  on  alkaline  fusion  2 -hydroxy naph¬ 
thalic  anhydride,  m.  p.  245—246°  {methyl  ether,  m.  p. 
255°;  phenylhydrazone,  m.  p.  238—239°;  imide,  m.  p. 
303 — 304°) ;  the  corresponding  acid  couples  with 
^-nitrodiazobenzene,  with  loss  of  the  1 -carboxyl 
group,  to  give  an  azo-compound  readily  converted  by 
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warm  acids  or  organic  solvents  into  the  peri -naphtha- 

pyridazom  (annexed  for¬ 
mula),  m.  p,  336 — 337° 
(decomp.).  Mere  benzoyl- 
ation  also  removes  the 
1 -carboxyl  group  and 
yields  the  benzoate,  m.  p. 
196— 197°,  of  2-hydrox3r-8-naphthoic  acid,  m.  p.  257° 
(i acetate ,  m.  p.  221 — 222°;  anilide ,  m,  p,  209 — 210°). 
From  2-hydroxynaphthalic  acid  are  prepared  the 
2-cMoro-anhydride ,  m.  p.  246 — 247°  (imide,  m.  p. 
332—333°),  and  the  2-bromo-anhydride,  m.  p.  253 — 
254°  (imide,  m.  p.  318° ;  phenylhydrazone ,  m.  p. 
251—252°).  C.  Hollins. 


Action  of  magnesium  o-tolyl  bromide  on  the 
dilactone  of  benzophenone-2 : 2'-diearboxylic 
acid,  R.  Weiss  and  S.  R.  Kratz  (Monatsh.,  1928, 
50,  429 — • 435), — When  the  dilactone  of  benzophenone- 
2 : 2'«diearboxylie  acid  is  treated  with  magnesium 
o-tolyl  bromide  in  cold  benzene  solution  and  the 
mixture  then  heated  on  the  water- bath,  2 * -o-toluoyl- 
bmzophenone-2-carboxylic  acid  (I),  m.  p.  188 — 192°,  is 
produced.  If  the  reaction  is  performed  throughout  in 
boiling  benzene  there  is  formed  some  2-methylbenzo- 
phenom-2f-phthalide  (II),  m.  p.  170 — 174°,  a  reduction 
product  of  L  Reduction  of  I  with  red  phosphorus  and 
hydriodic  acid  in  boiling  acetic  acid  solution  gives 
2*methyl-2t-philwlidodiphenylcarbinol,  m.  p.  145—147°, 
whilst  oxidation  with  alkaline  potassium  permangan¬ 
ate  yields  the  dilactone  (III)  of  2'-{o-earboxybenzoyl}- 
bcnzophenone-2-carboxylic  acid, 

CO<f5^C^^>C<f5^>CO,  m.  p.  280- 

282°,  formed  also  by  oxidation  of  II  with  chromic 
anhydride  in  boiling  acetic  acid  solution.  Treatment 
of  III  with  excess  of  hydrazine  hydrate  affords 
o-pkenylem-l  :  i  '-di-  (4 -hydroxyphthalazine),  m.  p.  350° ; 
aluminium  chloride  at  200°  converts  III  into  1 -benzoyl- 
antkraq uinone-2' -carboxylic  acid,  whilst  reduction  with 
red  phosphorus  and  hydriodic  acid  in  boiling  acetic 
acid  solution  gives  o-phenylenediphlhalide,  m.  p.  198 — 
200°.  Reduction  of  tins  last  compound  with  sodium 
and  absolute  alcohol  3rields  2* -(o-carbozybenzyl)di- 
phenylmelhane-2-carbozylic  acid,  m.  p.  235 — 237°. 

H.  Burton. 

Rile  acids.  XXII.  M.  Schenck  and  H.  Kirchhof 
(2.  ph3fsiol.  Chera.,  1929,  180,  107—123). — Bilianic 
aeid  monoxime  (A.,  1928,  1134)  undergoes  no 
rearrangement  by  treatment  with  sulphuric  acid,  but 
dehydrodcox3reholic  (a-diketocholanic)  acid  dioxime 
(Schenck,  A.,  1923,  i,  678)  is  converted  into  the 


iso  dioxime  (A),  sintering  at  162°,  decomp.  200 — 202°. 
Dehydroeholic  acid  tsotrioxime  (Schenck,  A.,  1914,  i, 


487)  when  heated  for  1  hr.  with  20%  h3rdrochloric  acid 
slowly  eliminates  1  mol.  of  hydroxylamine,  gelding  a 
qq  ^  substance,  decomp.  205° 

(indefinite),  and  giving  a 
qq  t.t  )u  yellow  colour  with  nitric 

OH2  '  pftjalLjCOjH I  acid  (see  below).  Hence  it 
seems  that  an  oximino- 
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group  attached  to  ring  III 
does  not  undergo  rearrange¬ 
ment,  which  is  restricted  to 
rings  I  and  II.  All  oximes 
and  their  rearrangement 
products  which  contain  an  oximino-group  in  the 
12-position  give  a  green  or  bluish -green  colour  with 
nitric  acid  (d  1*4)  and  this  reaction  is  applied  to 
elucidate  the  structure  of  a  large  number  of  oximes 
and  their  rearrangement  products.  Thus  the  green 
colour  is  obtained  with  dehydrocholic  acid  trioxime 
and  tsotrioxime,  and  with  the  substance 
(obtained  by  the  action  of  hydrochloric  acid  on 
bilianic  acid ssodioxime),  which  is  assigned  the  structure 

B,  fission  of  the  lactam  ring  having  occurred.  Positive 
tests  are  also  obtained  with  p-diketoeholanie  acid 
dioxime  and  its  rearrangement  product  (Borsehe  and 
Wieckhorst,  A.,  1921,  i,  729)  and  with  pseudodeoxy- 
bilianic  acid  oxime,  which  is  therefore  given  structure 

C.  Negative  results  (yellow  or  brown  colour  only)  are 

obtained  with  dehydrodeoxycholic  acid  dioxime, 
deoxybilianic  and  is<xleox3+ilianic  acid  oximes. 
Structural  formulae  for  all  the  above  compounds  are 
suggested.  J,  W.  Baker. 

Monoacyl  derivatives  of  cjuinio  aeid.  III. 
Synthesis  of  4-p-hydroxybenzoylquiaic  acid.  K. 
Josephson  (Annalen,  1928,  467,  287 — 294). — iso- 
Propylidenequinide  is  converted  by  p-aeetoxybenzoyl 
chloride  in  presence  of  p3rridine  and  chloroform  into 
4-p-acetox3rbenzoylt5oprop3Tl id cneq uinide  (I),  m.  p. 
106—167°  (corr.),  [a] flKTtllQW  +11*9°  in  chloroform  (ef. 
Karrer  and  Link,  A.,  1928,  63),  hydrolysed  by  hydro¬ 
chloric  acid  in  acetone  solution  to  4-p -hydroxy* 

benzoylquinic  acid  (an¬ 
nexed  formula), 
198—112°, 

—■9*4°  in  water.  Treat¬ 
ment  of  this  with 
acetone  containing  1% 
of  hydrogen  chloride  affords  4-p-hydroxybcnzoyli*o- 
prop vlidenequ inide,  m.  p.  191 — 192°  (corr. ;  lit.  179  • 
180°),  acetylated  by  acetic  anhydride  in  dry  pyridine 

to  I  v  H.  Burton. 

Fhloricbsm  and  qnercitrin.  G.  Zemplen  and 

others. — See  this  vol.,  174. 


QOHJ-COjH 

HOHCV 

/Vh3 

HjU 

s  JCH  OH 

ClT '0‘CO-C.HvOH 

ni.  p. 
Drills  yellow 


Action  of  acetic  anhydride  on  Sehiff 's  bases. 
M.  Passerini  and  M.  P.  Macentelli  (Gazzetta,  1928, 
58,  641— 646).— To  the  compound  formed  by  the 
action  of  acetyl  chloride  on  ^  benz3dideneaniline, 
Garzarolli-Thurnlackh  (A.,  1899,  i,  881)  ascribed  the 
formula  NPhCl-CHPlrOAe,  but  James  and  Judd 
(J.C.S.,  1914, 105,  1427)  consider  that  the  addition  of 
a  halogen  or  an  acyl  chloride  to  a  Sehiff  s  base  takes 
place  solely  at  the  nitrogen  atom,  bromine  and  benzyl- 
ideneaniline  thus  giving  NPhBr2*CHPh.  I  he  authors 
find  that  benzylideneaniline  (1  mol.)  and  acetic 
anhydride  (1  mol-)  react  to  give  a  compound,  m.  p. 
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127 — 129°,  which  yields  benzaldehyde,  acetanilide, 
and  acetic  acid  on  hydrolysis,  this  behaviour  being 
boat  expressed  by  the  formula  OAc*KPhAc.'CHPh. 
The  compound  OAc*NPhAeICH*C6H4*Cftre,  m.  p. 
89 — 91°,  is  similarly  obtained  from  anisylideneaniline 
and  acetic  anhydride.  The  action  of  acetic  anhydride 
on  the  dianil  derivative  of  2-hydroxv- 1 -naphthyl - 
glyoxal  (cf.  Passer!  ni,  A.,  1924,  i,  1320)  yields 
(1)  the  acetyl  derivative  of  the  latter,  m.  p.  185°, 
and  (2)  a  compound,  CHO’C(.*NPh)-C30H6,OAc  or 
NPh;OH*CO‘Cj9H8-OAc,  m.  p.  155—157°,  which  reacts 
with  phcnylhydrazinc.  T.  H.  Pope. 

Tautomerism  of  o-nitrobenzaldehyde.  III. 
Action  of  dia2ometliane  on  o-nitr  ob enz aldehyde . 
I.  Tanasescu  (Bull.  Soc.  chim.,  1928,  [iv],  43,  1264 — 
1269). — The  reactions  of  “  nitraldin  **  obtained  by 
the  action  of  diazomethane  on  o-nitrobenzaldeliydo 
(Arndt,  A.,  1927.  360;  1928,  752)  are  more  readily 
explained  by  a  dynamic  structure  analogous  to  that 
previously  advanced  for  o~ nitro benzaldehyde  (A., 
1 928,  178 ;  this  voL,  66)  than  by  Arndt’s  o-nitro- 
phenylethvleno  oxide  structure.  The  formation  in 
acid  medium  of  o-nitrosobenzoylcarbinol  and  not  the 
o-nitroglycol ;  of  the  corresponding  acetate,  with  acetic 
anhydride,  and  not  the  diacetylglveol ;  of  the  chloro- 
hydrin,  N02*C6H4*CH(0H)*CH2C1,  and  the  presence 
in  nitraldin  of  a  mobile  hydrogen  atom,  determined  by 
Zcrevitinov’s  method,  are  cited  in  support  of  the 
dynamic  structure.  The  formation  of  methvlene- 
dibcnzi sooxazolone  when  nitraldin  is  boiled  with  formic 
acid  is  attributed  to  the  previous  formation  of 
formaldehyde  and  benzisooxazolone  which  in  the 
nascent  state  react  too  rapidly  to  allow  of  the  isolation 
of  the  latter.  When  the  transformation  is  effected  in 
presence  of  dime  thvldihy  dr  ores  orcinol ,  the  principal 
product  is  methylcnebisdimethyldihydroresorcinol, 
only  a  lit  tie  met  hy  lenedibenztsooxazolone  beingformed. 
Excess  of  formaldehyde  converts  the  latter  into 
A-hydroxv bcnztrooxazolonc.  R.  Brightmax . 

Catalytic  condensation  at  high  temperatures 
of  cyclohexanone  and  cyclohexene.  A.  D. 
Petrov  (Bull  Soc.  cMm,,  1928,  [iv],  43,  1272—1276, 
and  J .  Russ.Phys.  Chem.  Soc.,  1928.60, 1435—1445).“— 
c r/c/oHexanone  when  heated  at  320°/30  atm.  in  presence 
of  alumina  affords  cfclohexylidenect/clohexanooe,  b.  p. 
1 42—1 4o° / 0 ‘  1 5  mm. ,  dicycfohexv lidenee yd ohexanone 7 
b,  p.  214 — 219°/0To  mm.,  and  dodecahydrotriphenyl- 
one,  m.  p.  224—225°,  the  last-named  corresponding 
with  the  formation  of  mesitylene  from  acetone  (cf.  A.. 
1927,  449,  1076,  1172).  In  presence  of  zinc  chloride 
dodecahydrotriphenylene  is  not  obtained,  and  about 
15%  of  the  ketone  is  converted  into  cyclohexane  (cf. 
Kuuze.  A.,  1926,  1143).  cydoKexeno  in  presence  of 
alumina  at  400- — 440°  is  converted  principally  into 
aromatic  hydrocarbons,  b.  p.  75 — 2S0°,  the  fraction 
of  b.  p.  75— Sl°  containing  about  15%  of  benzene. 

R.  Brightmax. 

New  rearrangement  of  oximes.  II.  P.  W. 
Neber  and  A.  Uber  (Annalen,  192S,  467,  52 — 72 ;  cf. 
A.,  1926,  1247). — When  dibenzyiket oxime  is  treated 
with  the  appropriate  sulphonyl  chloride  and  pyridine 
it  is  converted  into  its  he nzenemdphonaie  (I),  m.  p.  75°, 
or  p -toluenesulphonate,  m.  p.  80°.  When  either  salt  is 
heated  with  absolute  alcohol  it  yields  benzylamine 


benzene-  or  p-toluene-sulphonate,  and  ethyl  phenyl- 
acetate.  The  action  of  alcoholic  potassium  ethoxide 
on  I  and  treatment  of  the  product  with  p-toluene- 
sulphonic  acid  gives  rise  to  benzyl  a-aminobenzyi 
ketone  p4olmnesulphonaie ,  m.  p.  198°,  and  the  corre¬ 
sponding  free  base  is  converted  by  heating  with 
absolute  alcohol  into  3  :  Q-diphenyl-2  :  5 -dibenzyl- 
3  :  (j-dihydro-p-diazine,  m.  p.  152°,  the  same  compound 
being  synthesised  from  the  amino-ketone  obtained  by 
reduction  of  oximinodibenzylketoxime.  The  action  of 
alcoholic  ammonia  on  I  yields  no  trace  of  the  dlazine, 
but  the  products  are  (1)  phenylacetamid ino  benzene- 
sulphonate  (II),  (2)  N -benzylphenylacetamidine,  m.  p. 
93°  ( benzenesulphonate ,  m.  p.  127 — *130°),  (3)  benzyl- 
amine  benzenesulphonate,  (4)  phenylaeetamide, 
(5)  ammonium  phenvlacetate  and  benzenesulphonate, 
and,  possibly,  phenylacetonitrile ;  1  and  3  are  formed 

by  the  reactions  CH,Ph-C(N0-S02Ph)-CH2Ph^^ 

change 

PhS03«C(N-CH2Ph)*CH2Ph  —V  NH2-CH2Ph+ 
CH2Ph*C(NH)*NH2,PhS03H  (II),  the  other  products 
arising  by  benzylation  or  hydrolysis  of  II.  Attempts 
to  synthesise  the  N-benzyl  derivative  by  the  action  of 
benzylamine  on  phenylaeetiminoether  yielded  only 
di-(N-benzyl)phenylacetamidine,  m.  p.  100°.  Benzyl- 
acetoneoxime,  m.  p.  85°  (lit.  80°),  is  similarly  converted 
into  its  benzenesulphonate  (III),  m.  p.  80°,  and  p -toluene- 
sulphonate  (IV),  m.  p.  62°,  which  by  treatment  with 
absolute  alcohol  are  converted  into  (3-phenylethyl- 
amine  benzene-  and  p- toluene-sulphonates ,  respectively, 
and  III  is  converted  by  the  action  of  sunlight  for 
14  days  into  an  unidentified  substance,  m.  p.  86 — 88°, 
which  is  isomeric  but  not  identical  with  acetyl- 
3 -phenylet hylamine  benzenesulphonate.  By  treat¬ 
ment  with  alcoholic  potassium  ethoxide  III  is  con¬ 
verted  into  y-amino-3$-diethoxy-8-phenylbulane  iso¬ 
lated  as  its  p -toluenesulphonate,  m.  p.  128°,  which  on 
hydrolysis  yields  a-amino- B -phenylethyl  methyl  ketone, 
in.  p.  175°,  both  compounds  being  readily  converted 
into  3  :  G-dibenzyU2  ;  o -dimethyl-3  :  6-dih?jdro-p~diazine , 
m.  p.  103°.  The  action  of  alcoholic  ammonia  on  IV 
converts  it  into  acetamidine  p-toluenesulphonate, 
p -phenylethylamine,  and  N- ( (3 -phenylethyljacetamidine 
p-toluenesulphonate,  m.  p.  125°,  which  is  not  identical 
with  p  -phenylpropionamid  ine  p-toluenesulphonate, 
m.  p.  160°  {hydrochloride,  m.  p.  174°),  synthesised  for 
comparison.  J.  W.  Baker. 

Synthesis  of  polyphenolic  ketones.  K.  W. 
RosExmrxB  and  H.  Loheert  (Ber.,  1928,  61,  [BJ, 
2601 — 2607 ) . — Simple  pyrocatechol  ketones  are  pre¬ 
pared  (i)  by  dissolving  pyrocatechol  and  aluminium 
chloride  in  nitrobenzene  and  gradually  adding  the 
equivalent  quantity  of  acid  chloride,  (ii)  by  wanning 
the  di-esters  of  pyrocatechol  dissolved  in  nitrobenzene 
with  aluminium  chloride  whereby  one  acyl  group 
wanders  to  the  nucleus  and  the  other  is  eliminated, 
(iu)  by  proceeding  as  in  (ii)  but  adding  a  further  mol. 
of  pyrocatechol.  which  unites  with  eliminated  acyl 
residue.  The  third  method  frequently  gives  the  best 
yields.  The  examples  cited  are :  4-acetyipyroeatechol, 
m.  p.  116°,  from  the  diacetate  or  guaiacyl  acetate; 
chloroacetylpyrocatcchol,  m.  p.  (anhydrous)  173°, 
(hydrated)  120°;  propionylpyrocaiechol,  m.  p.  146c, 
from  pyrocatechol  dipropionaie,  b.  p,  153 — 157°/14mm., 
2S1°/7G0  mm.;  butijrylpyrocatechol ,  m.  p.  146°,  by  all 
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three  methods  (pyrocateckol  dilmtyrate,  b,  p.  305°) ; 
\mvalerylpyromUciiol ,  m.  p.  108°,  ‘from  pyrocateohol 
dimovahrate,  b.  p.  353 — 173°/vac. ;  stmrytpyromtechol, 
m.  p.  70°,  from  pyrocaiechol  distearate,  m,  p.  83 — 85° ; 
benzoylpyrocatechol,  m.  p,  134°,  from  the  dibenzoate. 
Acetylquinol  is  prepared  from  quinol  and  acetyl 
chloride,  quinol  diacctate,  and  quinol  diaeetate+ 
quinol.  Propionylquinol,  m.  p.  92°,  is  similarly 
obtained.  Monoketoncs  of  phloroglucinol  are  pre¬ 
pared  by  allowing  the  phenol  and  aluminium  chloride 
to  react  in  presence  of  nitrobenzene  until  a  complex 
is  formed  and  complete  dissolution  ensues  and  then 
adding  the  acid  chloride  gradually;  butyrylphloro- 
glucinol,  m.  p.  179— 180°,  hexoylphloroglucinol, 
m,  p*  (anhydrous)  120°,  (hydrated)  100°,  and  iso - 
valerylphlorogl uci nol ,  m.  p.  145°,  are  thus  obtained. 
Tribenzoylph loroglucinol,  m.  p.  185°,  is  obtained  from 
the  tribenzoate  and  aluminium  chloride  at  130 — 140°. 

H.  Wren. 

Syntheses  of  polyhydroxy-chalkones  [-phenyl 
styryl  ketones),  -hydrochalkones  [-phenyl 
p-phenylethyl  ketones],  and  -flavanones.  I.  J. 
Shihoba  and  S.  Sato.  II.  Synthesis  of  naringen- 
in  and  sakuranetin,  J.  Shihoda  and  S.  Sato. 
III.  Synthesis  of  hesperetin.  J.  Shihoda  and 
AL  Kawagoyb  (J.  Pharm.  Soe.  Japan,  1928,  48, 
Ho.  558,  109—114,  No.  560,  117—119,  119-120).— 
I.  Polyhydroxy-derivatives  of  phenyl  styryl  and 
phenyl  (3-phcnylethyl  ketones  may  be  prepared  by  the 
condensation  of  einnamoyl  or  p-phenylpropionyl 
chlorides  with  polyhydric  phenols  in  nitrobenzene 
under  the  influence  of  aluminium  chloride  at  the 
ordinary  temperature.  Using  phloroglucinol,  the 
isomeric  fiavanone  derivative  is  the  chief  produet. 

Resorcinol  and  einnamoyl  chloride  yield  2  : 4-di- 
hydroxyphenyl  styryl  ketone,  m.  p.  151°,  identical 
with  the  product  obtained  by  Ellison’s  method  (cf. 
A.,  1927,  880,  w'here  m.  p.  133 — 134°  is  given). 
Resorcinol  and  p-phenylpropionyl  chloride  yield 
2  : 4-dihyclroxyphenyl  p-phenylethyl  ketone  (+HaO), 
ni.  p.  84°,  also  obtained  by  reduction  of  the  styryl 
compound  or  by  the  method  of  Bargellini  and 
Marantonio  (cf.  A.,  190S,  i,  801,  where  m.  p.  88°  is 
given  ).  2  :  4 -Dihfjdroxypkenyl  (B-4 -methoxyphenylelhyl 
ketone,  m.  p.  82 — 83°,  is  prepared  similarly,  either  by 
condensation  or  reduction.  Phloroglucinol  and 
einnamoyl  chloride  yield  2:4: 64rihydroxypkenyl 
styryl  ketone  (I),  m.  p.  189—190°,  5  : 1 -dihydroxy- 
fiavanone  (II),  m.  p.  203 — 204°  (oxime,  m.  p.  263°; 
monomethyl  ether,  m.  p.  101°;  diacetaie,  m.  p.  141 — 142° ; 
triacetate,  m.  p.  115 — 117*5°),  tricimmmoylpMoro- 
gluciml,  m.  p.  147*5°,  and  traces  of  substances,  m.  p. 
243°  and  205°.  I  yields  II  when  fused  or  heated  in 
acetic  acid.  II  is  shown  to  be  a  fiavanone  by  the 
development  of  a  red  colour  wiien  treated  with 
magnesium  and  hydrochloric  acid.  It  is  converted 
into  I  by  the  action  of  alkali.  Phloroglucinol  and 
3-phenylpropionyl  chloride  yield  2:4:  6 -trihydroxy- 
phenyl  3 -phenylethyl  ketone,  m.  p.  120 — 121°,  the 
triacetate  of  which,  m.  p.  76°,  is  also  obtained  by 
reduction  of  2:4:  6-trihydroryphcnyl  styryl  ketone 
triacetate.  Phloroglucinol  and  p-mefchoxyeirmamoyl 
chloride  yield  2:4:  B-trihydroxy phenyl  4 -methoxy- 
styryl  ketone,  m.  p.  176°,  and  5  : 1 -dihydroxy-4* - 
methoxyfiavanone  (is omburanetm),  m.  p.  193—194°. 


The  latter  yields  a  monomethyl  ether  and  an  acetate 
of  the  monomethyl  ether  identical  with  sakuranetin 
monomethyl  ether  and  its  acetate.  2:4: 6-Tri- 
hydroxyphenyl  ^-phenylethyl  ketone,  m,  p.  201 — 202°, 
3'  :  4f  -methyhnedioxy-B  :  7 -dihydroxy fiavanone,  m.  p. 
220°,  and  (1)2:4:  64rihydroxyphenyl  3  ;  4 -methylene- 
dioxysiyryl  ketone,  m.  p.  213°,  are  prepared  similarly. 

II.  p-Carbethoxyoxybenzaldehyde ,  b.  p.  170 — 173°/ 
19 — 20  mm.,  m.  p.  26°,  condenses  with  malonic  acid 
when  heated  in  pyridine  containing  a  little  piperidine 
to  give  p -carbethoxyoxycinnamio  acid,  m.  p.  183°. 
Condensation  of  the  chloride  of  this  acid  with  phloro¬ 
glucinol  by  the  method  described  above  yields  a 
resinous  product  from  which  5:7: 4 '-trihydroxy- 
fiavanone  is  separated  by  solution  in  alcoholic  alkali, 
precipitation  with  carbon  dioxide,  and  treatment  with 
dilute  acetic  acid.  Two  substances,  m.  p,  177s  and 
267 — 268°,  are  also  separated  in  small  quantity.  The 
synthetic  5:7:  4'-trihydroxyflavanone  and  its  deriv¬ 
atives  [oxime  (+H20),  m.  p.  231°;  dimethyl  ether, 
m.  p.  118°)  are  identical  with  naringenin  and  its 
derivatives  (cf.  Asahina  and  Inubuse,  A.,  1928,  1020). 
Methylation  of  5:7:  4'- fcri hydro  xyflavanone  with 
only  one  molecular  proportion  of  diazomethane  yields 
5  :  4'-dihydroxy-7-mefchoxyflavanone,  identical  with, 
sakuranetin  and  yielding  identical  derivatives. 

III.  t.?oVanillin,  prepared  by  demethylation  of 

veratraldehydc  with  hydrobromic  acid,  yields  Q-carb- 
ethoxyisovanillin,  m.  p.  61 — 62°,  which  condenses  with 
malonic  acid  to  give  O-carbethoxyhesperit ic  acid 
(3-carbethoxyoxy-4-methoxycinnamie  acid),  m.  p. 
199°.  Condensation  of  the  chloride  of  this  acid  with 
phloroglueinol  by  the  method  described  above  yields 
a  product  from  which  is  obtained  5:7:  3 '-trihydroxv- 
4'«methoxyflavanone,  m.  p.  227 — 228°,  identical  with 
hesperetin  and  yielding  an  identical  oxime,  m.  p. 
229—230°.  R,  K.  Callow. 

Dynamic  isomerism.  XXVIII.  Absorption 
spectra  of  the  ketonic  and  enolic  forms  of  an 
«- diketone.  T.  M.  Lowry,  H.  Movreu,  and 
C.  A.  H.  AIacConkey  (J.C.3.,  1928,  3167—3179)  ™ 
The  contention  of  Morton  and  Rosney  (A,,  1926,  454) 
that  keto-enol  tautomerides  exhibit  the  same  wave¬ 
lengths  of  maximum  absorption,  disproved  by  Lowry, 
MacConkey,  and  Burgess  (A.,  1928,  766)  for  benzoyl- 
camphor,  is  now  found  to  be  untrue  for  the  isomerides 
of  benzylmet  hylglyoxal .  The  ketonic  form  A 
(Monreu,  A.,  1928, 419)  is  obtained  by  distillation  with 
sodium  carbonate  and  has  m.  p.  17°,  b.  p.  104°/I0  mm. 
It  has  absorption  in  the  yellow,  with  a  maximum 
log  e=l*5  at  4300  A.  in  alcohol,  or  1*8  at  4550  A. 
in  c?/cfohexane. 

The  enolic  form  B,  m.  p.  70°,  b.  p.  134°/10  mm., 
formed  by  addition  of  an  alkali  or  base  to  the  liquid,  is 
the  stable  solid  phase,  and  is  colourless,  with  strong 
absorption  in  the  ultra-violet,  having  maximum 
log  s=4*3  at  3120  A.  in  alcohol,  or  4*7  at  3100  A.  in 
cyclohexane.  The  inequality  in  a  between  the 
isomerides  is  twice  as  great  as  with  benzoylcamphor 
(foe.  ciL),  and  the  intensity  ratio  is  about  600  :  L 

The  absorption  bands  of  B  may  be  compared  with 
those  of  benzylideneacetone  and  henzovlaeetone, 
Benzyiideneaeetone  has  log  z  =4*36  at  2850  A.,  closely 
resembling  benzylideneeamphor  (Lowry  and  French, 
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A.,  1924,  i,  1212).  The  absorption  spectrum  of 
benzoylaeetone  (Balv  and  Deseh,  J.C.S.,  1905,  87, 
766;  Morgan  and  Moss,  ibid.,  1913,  103,  78)  is  now 
found  to  have  two  maxima,  with,  in  alcohol,  logs— 4*15 
at  3100  and  3-66  at  2500  A.,  in  cyclohexane,  4*26  at 
3050  and  3*80  at  2450  A. ;  by  analogy  with  benzoyl- 
camphor  it  is  assumed  that  these  are  due  to  two 
isomerides  formed  in  equilibrium  mixture  when  the 
homogeneous  solid  is  melted  or  dissolved.  The 
various  bands  at  about  3000  A.  in  the  above  compounds 
may  be  considered  to  be  a  general  ketonic  band, 
reinforced  by  conjugation  of  the  carbonyl  double 
linking  with  an  olefinic  double  linking. 

Tho  liquid  form  of  benzylmethpglyoxal  rapidly 
develops  enolic  absorption ;  if,  however,  it  is  examined 
when  freshly  prepared,  it  no  longer  shows  a  maximum 
in  the  ultra-violet,  but  only  a  “step-out,”  log £=2*6 — 
2*8  at  3300 — 2700  A.  This  may  be  compared  with 
similar  behaviour  of  aeetylphenylethylene  oxide,  at 
wave-lengths  less  than  3100  A. ;  this  compound  thus 
resembles  benzyl  acetate  rather  than  acetophenone  in 
absorptive  properties. 

Inter- transformation  of  the  isomerides  in  solution 
was  not  easily  effected,  and  when  an  equilibrium 
mixture  was  obtained  the  ratio  of  its  components 
could  not  be  determined.  The  additive  law  does  not 
appear  to  apply,  and  it  is  possible  that  and  B  may 
combine  together.  It  is,  however,  noteworthy  that 
the  absorption  curves  for  equilibrium  mixtures  show 
a  minimum  rather  than  a  maximum  at  X  2450,  which 
is  characteristic  of  the  labile  form  of  benzoylcamphor ; 
beiizvlmethylglyoxal  thus  does  not  include  a  similar 
form  among  its  tautomerides.  E.  W.  Wignall. 

Theory  of  [the  colour  of]  quinhydr ones .  E. 
Weitz  (Z.  Elektroehem.,  1928,  34,  538 — 546). — The 
colour  of  quinhydrones  is  attributed  to  salt  formation 
between  the  “  functional  groups  ”  of  the  two  com¬ 
ponents  ;  the  functional  groups  can  function  as 
anions  or  cations  and  are  situated  at  the  ends  of  a 
conjugated  chain.  Owing  to  the  low  oxidation  or 
reduction  potential  of  the  components,  the  salts  are 
incompletely  he tero polar,  the  electrons  of  the  cationic 
group  being  only  partly  given  up  to  the  anionic  group, 
and  to  this  is  directly  attributed  the  colour  of  the 
salts.  The  theory  is  extended  to  other  classes  of 
compounds,  e.g t riphenvlme t hane  dyes  and  certain 
coloured  inorganic  salts  containing  colourless  acid 
radicals.  S.  K.  Tweedy. 

Dehydrating  action  of  Japanese  acid  earth  in 
the  anthraquinone  series.  31.  Tanaka  and  S. 
Watanabe  (Bull.  Chem.  Soc.  Japan,  1928,  3,  288— 
289).™ When quinol  is  condensed  with  phthalic  anhydr¬ 
ide  at  260°  in  presence  of  Japanese  acid  earth,  quiniz- 
arin  is  produced.  Pvroeatechol  affords  a  mixture 
of  hystazarin  and  alizarin,  whilst  cc-naphthol  at 
250 — 260°  yields  a  -A  ydroxy  naphthace  nequ  inone ,  m.  p. 
303°.  H.  Burton. 

Indoquinonanthrene  (trams  -  bisanq  -  or 
1:2:5:  6^phthalylanthraquinone) .  K,  Scholl 
and  H.  K.  3Ieyer  (Ber.,  192S.  61,  [B],  2550 — 2555). — 
isoViolanthrone  is  oxidised  by  chromic  acid  in  boiling 
glacial  acetic  acid  to  tmns-bmmxg-diph tkalylanthra - 
quinone  (1)  for  which  the  term"  indoqu  monant  hrene  ” 
is  proposed  to  express  the  similarity  of  the  arrange¬ 


ment  of  the  rings  to  those  of  indanthrene.  It  is  a 
yellow,  crystalline  material  which  sublimes  at  about 
400°  in  a  carbon  dioxide  vacuum  and  dissolves 
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sparingly  in  organic  media.  The  red  vat  produced  by 
sodium  hyposulphite  in  cold  sodium  carbonate 
solution  contains  hexahydroindoqirinonantkrene,  since  it 
readily  yields  a  hejm-p-bromobenzoyl  compound.  The 
hexahydro-derivative  is  converted  by  exposure  to  air 
or  by  treatment  with  boiling  trichlorobenzene  into 
the  bluish- black  quinhydrone  (C^H^Qg+C^H^Qg). 
Indoquinonanthrene  is  converted  by  hydrazine 
hydrate  in  hot  quinoline  into  the  dark  blue  hydro- 
derivative  of  the  di-o-diazine  (II),  which  is  stable 
towards  air,  but  is  readily  oxidised  by  sulphuric  acid 
to  the  di-o-diazine,  subliming  at  460— 480° /20  mm. 
(carbon  dioxide).  H.  Wren. 

Oxidation  of  14  biosterin  ”  [biosterol]  by  ozone. 
Z.  Nakamiya  (Bull.  Inst.  Phys.  Chem.  Res.,  Japan, 
1928,  1,  121 1 — 1243). — The  ozonide  of  biosterol 
was  separated  by  light  petroleum  into  soluble 
(  ?  mono-ozonide)  and  insoluble  ( ?  diozonide)  fractions, 
each  of  which  gave  the  same  products  when  decom¬ 
posed  with  boiling  water.  From  these  products  were 
isolated  acetaldehyde,  formaldehyde,  butaldehyde, 
formic  acid,  acetic  acid,  diacetyl,  an  acidic  substance 
with  properties  resembling  those  of  a  sesquiterpene 
alcohol  derivative,  a  neutral  viscous  substance 
(C  67 — 72%,  H  9 — 10%),  and  an  acidic  viscous 
substance  (C  63 — 65%,  H  8—9%),  these  last  two  being 
the  main  decomposition  products.  J,  W.  Baker. 

Rotenone  and  degradation  products.  G.  31. 
Wright  (J.  Amer.  Chem.  Soc.,  1928,  50.  3355—3360). 
— The  revised  constitutions  proposed  by  Takei  (A., 
1928,  765)  are  independently  confirmed.  Rotenone 
oxime  has  m.  p.  252°,  rotenone  hydrochloride,  m.  p. 
255°  (oxime,  m.  p.  239°),  and  rotenone  hydrobromide, 
m.  p,  190°.  isoRotenone  yields  a  pkenylhydra zone , 
m.  p.  230s,  but  does  not  combine  with  hydrogen 
chloride.  Rotenic  acid  forms  a  methyl  ester,  m.  p. 
39—40°,  and  a  mommlro-deri vat ive ,  in.  p.  1S7C.  and 
is  decarboxylated  at  216 — 225°  to  a  substance , 
C.>.,H*.»0-,  m.  p.  104°.  and  a  phenolic  substance, 

H.  E.  F.  Xotton. 

Action  of  ozone  on  cyci ogeraniolenes.  B. 
Escoinmou  (Bull.  Soc.  ehim.,  1928,  [iv],  43,  1277 — 
1279). — A  recapitulation  of  work  already  published 
(A.,  1926,  123S).  R„  Brightman. 

Camphane-2-carboxylic  acid  and  campbanyl 
ketones.  H.  Rupe  and  H.  Hikschmann  (Helv. 
Chim.  Acta,  192S,  11, 1180 — 1200). — Ethyl  camphane- 
2-carboxylate  (the  acid  is  obtained  in  70 — 80%  yield 
by  the  action  of  carbon  dioxide  on  magnesium  bornyl 
chloride:  cf.  Houben.  A.,  1906,  i,  21)  is  reduced  by 
sodium  and  alcohol  to  2 - camphanylcarb inolt  b.  p. 
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135719  mm.,  m.  p.  87— 88°,  [>R  -27*75°  in  benzene 
(p-nitrobenzoate,  m.  p.  123°),  also  obtained,  by  reducing 
eamphane-2-carboxylamide,  m.  p.  98°  (lit.  138°).  Zinc 
methyl  and  the  acid  chloride  afford  2-camphanyl 
methyl  ketone  (2-acetykamphane)  (I),  b.  p.  108°/ 
13  mm.,  df  0*96186,  [ajg  —54*25°  (semiearbazone, 
m*  p.  216° ;  oxime,  m.  p.  60°),  which  condenses  with 
benzaldehyde  in  presence  of  hydrogen  chloride, 
yielding  2-camphanyl  styryl  ketone,  b.  p.  (cathode 
vacuum)  120— 121°,  m.  p.  46°,  [a]5>  +25*85°  in  benz¬ 
ene.  Reduction  of  this  with  hydrogen  in  presence  of 
nickel  gives  2 -mmphanyl  $*phcnylethyl  ketone ,  b.  p, 
200 — 201°/13  mm.,  m.  p.  36°,  [a]20  — 24*04°  in  benzene. 
2-Camphanyl  2 -nitrostyryl  ketone  has  mu  p,  77 — 78°. 
2 -Camphanyl  ethyl  ketone  (2-propi onylcampkane),  b.  p. 
128— 129713  mm.,  df  0*9549,  OJ#  -55*69°  {semi- 
carbazone ,  m.  p.  186°;  oxime,  m.  p.  97 — 98°),  is  pre¬ 
pared  using  zinc  ethyl,  and  phenyl  2-camphanyl  ketone 
\2-benzoylmmphaite) ,  b.  p.  178 — 180°/11  mm.,  df 
1*0391,  [a]26  +12*13°,  by  the  Friedel-Crafts  reaction. 
Treatment  of  I  with  ethyl  benzoate  in  presence  of 
ether  and  sodamide  gives  2-benmylacetylcamphane , 
m.  p.  61°,  whilst  oxidation  with  sodium  hypobromite 
yields  an  acid,  m.  p.  83—84°,  [a]§  — 12*99°  in  benzene 
1 methyl  ester,  b.  p.  102°/10  mm.,  df  1*0017,  [*]§ 
—28*0°),  isomeric  with  camphane-2-carboxylic  acid, 
ui.  p.  73°,  [a]D  — 3-26°  in  benzene  {methyl  ester,  b.  p. 
104— IO57II  mm.,  df  1*002,  [«J§  —14*61°;  secondary 
hydrazide,  m.  p.  300°).  Both  acids  give  the  same 
p’toluidine  salt,  m.  p.  185—185*5°.  Magnesium  bornyl 
chloride  and  benzaldehyde  appear  to  give  phenyl- 
2-mmphanylcarbiml ,  b.  p.  170 — 175°/14  mm. 

Optical  rotations  of  the  above  compounds  for 
different  wave-lengths  have  been  measured,  and  the 
rotation-dispersions  of  the  acids  and  their  esters  are 
found  to  be  normal  or  nearly  so.  H*  Bubtoix. 

Camphenilane  series.  II.  apoCyclene,  cam- 
phenilene,  and  some  of  their  derivatives.  S, 

■Xaxstkin  and  Z.  Alexakbeov  (Annalen,  1928?  467, 
191 — ^200,  and  J.  Buss.  Phys.  Chem.  Soc.,  1928,  60, 
1535—1544;  cl  A.,  1915,  i,  699;  1924,  i,  1084).— The 
structure  of  at-tsocamphenilone  (I)  has  now  been 
determined  by  preparing  it  from  apocyclene  (II)  (cf. 
Komppa  and  Roschier,  A.,  1922.  i,  1167),  and  examin¬ 
ation  of  the  products  of  fission  of  the  cyclopropane  ring 
in  the  latter  by  hydration  has  shown  that  fission 
probably  takes  place  in  all  three  possible  ways,  for 
fission  of  either  the  C1— C6  or  C2— C*  linkings  must 
}deld  the  alcohols  corresponding  with  camphenilone 
a-?50camphenilone,  and  fission  of  the  C1 — C2 
linking  the  alcohol  corresponding  with  opoeamphor ; 

these  ketones  were  isolated. 


apoCyclene  was  prepared  from  camphenilone- 
uydrazone  by  oxidation  with  mercuric  oxide  in  alcohol. 
Treatment  of  apocyclene  with  acetic  acid  and  50% 
sulphuric  acid  yielded  a  mixture  of  alcohols,  m,  p» 
51 — 60°,  b.  p,  100*5 — 101°/19  mm.  After  oxidation 
of  this  mixture  with  chromic  acid  in  acetic  acid, 
o 


apocamphor  was  separated  by  crystallisation  of  it* 
semiearbazone,  and  yielded  apoeamphoric  acid  when 
oxidised  by  alkaline  permaganate.  After  oxidation  of 
the  mixture  with  concentrated  nitric  acid  and  then 
with  alkaline  permanganate,  camphenilone  and  x~iso~ 
camphenilone,  m»  p.  65 — -66°  (semiearbazone,  m.  p. 
193—194°),  were  separated  by  crystallisation  of  the 
semicarbazones.  ds-apoF enchoeamphor  ic  acid,  de¬ 
rived  from  at-isocamphenilone,  was  separated  from  the 
product  of  the  permanganate  oxidation,  a -iso- 
Camphenilone  was  separated  in  largest  amount,  and 
this  reaction  provides  a  convenient  method  of 
preparation.  Reduction  of  the  ketone  with  sodium 
and  alcohol  yielded  a  mixture  of  the  stereoisomeric 
a-^oeampherillols,  b.  p.  196—198°  (eorr+  When 
treated  with  potassium  and  carbon  disulphide  and 
then  with  methyl  iodide  this  yielded  methyl  adso- 
camphenilylxanthate,  which  decomposed  when  heated  at 
150 — 160°  to  yield  mmphenihm  (III),  m.  p.  27- — 28°, 
b.  p.  131 — 132°.  Oxidation  of  III  with  alkaline 
permanganate  yielded  efs-apofenehoeamphorie  acid. 

R.  K.  Callow. 

Oxidation  of  dipinene.  L.  H.  Briggs  and  W.  F. 
Short  (J.C.S.,  1928,  3118 — 3121). — Application  of  the 
method  of  11  dehydrogenating  disruption  ”  (Ruzicka), 
using  manganese  dioxide  and  sulphuric  acid,  to  a 
dipinene,  b.p.  183 — 184°/15  mm„  df  0*9260,  1*5174, 
produced  by  the  action  of  hydrogen  chloride  and  ferric 
chloride  on  pinene,  led  to  benzoic,  terephfchalic,  and 
fcrimellitie  acids.  This  result  supports  the  suggestion 
that  certain  diterpenes  contain  two  hexagonal  nuclei 
united  through  a  chain  of  one  or  two  carbon  atoms. 

R.  J.  W.  Le  Fevee. 

New  compounds  from  oil  of  turpentine.  H, 
Wienhaus  (Forh.  Ill  nord.  Kemistmotet,  1928, 
211 — 212).— The  presence  of  carene  in  German 
turpentine  oil  has  been  established.  A  diterpene . 
C20H32,  m.  p.  63°,  b.  p.  l7S°/8  mm.,  [cc]0  +214°,  has 
been  isolated  from  Swedish  pine  resin.  On  hydrogen¬ 
ation  in  presence  of  platinum  it  yields  a  monocyclic  (!) 
octahydroditerpene,  C20H1}0,  whilst  when  boiled  with 
formic  acid  it  affords  a  tricyclic  compound,  which  on 
hydrogenation  gives  a  saturated  tetrahydrodikspe ne , 
C20H3g.  Its  ozonide  gives  acetaldehyde  when  boiled 
with  water.  A  sesquiterpene  alcohol,  C15H260. 
regarded  as  tertiary,  has  been  isolated  from  the  same 
source  as  the  previous  compounds ;  when  hydrogenated 
it  gives  a  saturated  dikydro-eompound,  C { 5  ff  2gO .  The 
tsonitroso-compound  of  verbanone  has  been  found  to 
give  a  dioxime,  which  yields  orange  precipitates  with 
nickel  salts ;  by  fusion  with  alkali  the  first -named 
substance  is  converted  into  pinoeamphorie  acid.  The 
unsaturated  ketone  omenfchen-5-one  has  been  pre¬ 
pared  by  boiling  verbanone  with  acids ;  whenhvdrogen- 
ated  it  yields  o-menthan-5-one,  which  forms  a  crystall¬ 
ine  oxime  and  semiearbazone.  The  oxime  is  converted 
by  concentrated  sulphuric  acid  into  an  iso  oxime 
{lactam),  m.  p.  119—120°.  By  the  reduction  of 
o-menthan-5-one  a  new  secondary  alcohol,  o-menthan- 
5-cl,  has  been  obtained.  Reduction  of  the  oxime  to 
verbanvlamine  and  subsequent  suitable  treatment 
yields  dimethylveibanylamine  and  d-pinene.  When 
oxidised  with  potassium  permanganate  the  latter 
gives  pinoeamphorie  acid,  but  it  differs  from  a-pinene 
in  not  giving  solid  compounds  with  nitrosyl  chloride 
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or  bromine.  d-Pinene  boils  at  156— 157°/740*5  mm., 
and  its  df  (0*8708)  and  refractive  index  are  higher 
than  those  of  a-pinene.  Sylvestrene  on  autoxidation 
yields  alcohols  and  ketones,  which  may  be  designated 
as  sylvocarvacrols  and  sylvocarvones ;  on  hydrogen¬ 
ation  of  these  followed  by  oxidation  m-menthanone 
is  obtained.  H.  F.  Harwood. 

,  Tricyclene  group.  G.  Komppa  (Forh.  Ill  nord. 
Kemistmotet,  1928,  209 — 210). — The  constitution  of 
tricyclenic  acid  has  now  been  established  by  its  con¬ 
version  into  tricyclene.  Its  ethyl  ester  was  reduced 
with  sodium  and  alcohol  to  tricyclenol,  m.  p.  110 — - 
111°,  converted  by  phosphorus  pentachloride  into 
the  corresponding  chloride,  an  oil  which  on  reduction 
(sodium  and  alcohol)  gives  a  good  yield  of  tricyclene. 
Tricyclenic  acid  is  not  identical  with  the  teresantalic 
acid  obtained  from  sandalwood  oil  as  Semmler  had 
suggested,  since  this  latter  acid  cannot  be  reduced 
to  tricyclene.  The  author  has  also  prepared  the 
diciWoro-compound  of  tricyclenol,  the  corresponding 
glycol,  and  tricyclenolphenylmethane ,  m.  p.  86°. 

H.  F.  Harwood. 

Pinacolin  rearrangement  of  dicyclic  ditertiary 
glycols.  J.  Palm£n  (Forh.  Ill  nord.  Kemistmotet, 
1928,  195— 208) Contrary  to  the  statement  of 
Semmler  and  Bartels  (1908)  that  camphenilone  is  not 
formed  when  santeneglycol  is  subjected  to  the  pin¬ 
acolin  rearrangement,  it  has  been  shown  that  a  yield 
of  about  5%  of  this  substance  can  be  obtained  by 
treating  santeneglycol  with  concentrated  sulphuric 
acid  below  0° ;  the  simultaneous  production  of  resin 
prevented  following  the  course  of  the  reaction. 
Camphenedimethylglycol  (dihydroxydimethylcam- 
phane)  readily  undergoes  the  pinacolin  rearrangement, 
the  dicyclic  ring  being  ruptured  with  production  of 
a  mixture  of  unsaturated  monocyclic  compounds. 
Attempts  to  prepare  the  corresponding  dihydroxy- 
-diethyl-,  -dibenzyl-,  and  -diphenyl-camphanes  from 
camphorquinone  and  the  appropriate  Grignard  re¬ 
agent  failed  (steric  hindrance  ?),  only  one  of  the 
carbonyl  groups  reacting,  keio-alcohols  being  formed. 
Those  obtained  by  using  magnesium  phenyl  and  mag¬ 
nesium  benzyl  bromide  had  m.  p.  78—80°,  and  b.  p, 
2 12°/ 15  mm.,  respectively.  Treatment  of  santenone 
with  sodamide  and  amyl  nitrite  affords  isonitroso- 
santenone,  converted  by  formaldehyde  into  a  product, 
C0H14O3,  m,  p.  138— 140°,  probably  a  ketosantenone 
/9*OH 

hydrate,  C7H1(»<(  |  *>().  H.  F.  Harwood. 

X>OH 

Constitution  of  cantharidin  B  Decomposition 
reaction  of  cantharidin,  F.  von  Bruchhausen 
and  H.  W.  Bersch  (Arch.  Pharm,,  1928,  266,  697 — 
702). — -Maleic  anhydride  and  furan  condense  in 
benzene  solution  to  form  dehydroproto- 
-~C(XyQ  cantharidin  (annexed  formula),  which 
-CO^  decomposes  again  above  its  m,  p., 
118°,  into  its  original  components  (cf. 
Diels  and  Adler,  A.,  1928,  1018).  Subsequent  treat¬ 
ment  with  hydrogen  and  palladised  charcoal  affords 
protocantharidinic  acid,  m.  p.  117 — 120°  with  loss  of 
water,  the  anhydride  of  which  is  very  stable.  The 
condensation  of  furan  and  dimethylsuccinic  anhydride 
to  form  cantharidin  could  not  be  accomplished,  but 


the  latter  was  broken  down  into  these  components 
when  passed  over  a  dehydrogenating  catalyst  such  as 
palladised  asbestos  at  280°.  This  reaction  confirms 
the  constitution  of  cantharidin  finally  accepted  by 
Gadamer  (cf.  Coffey,  A.,  1923,  i,  695,  1218). 

S.  Coffey. 

isoFlavone  group.  HI.  Synthesis  of  genis- 
tein.  W.  Baker  and  R.  Robinson  (J.C.S.,  1928, 
3115 — 3118). — 5  :  7 -Dihydroxy- 4' - methoxy - 2 - styryl - 
isoflavone  gave,  on  methylation  with  methyl  sulphate 
and  methyl-alcoholic  aqueous  potassium  hydroxide, 
5-hydroxy -7  :  4' -dimethoxy -2-sty rylisoflavone,  m.  p. 
245—246°  (acetyl  derivative,  m.  p.  203—204°),  which 
was  completely  methylated  only  by  methyl  sulphate 
and  sodium  hydroxide  in  acetone,  giving  5:7:4'- 
trimethoxy -2-sty  rylisoflavone,  m.  p.  193°  (similar  treat¬ 
ment  of  5-hydroxy-7  :  4/-dimethoxy-2-styrylmethyl- 
uoflavone  gave  5:7:  4' - trimethoxy -2-sty  ryl- 6  ( ? )  - 
methylisoflavone,  m.  p.  211°).  Oxidation  of  this 
compound  by  potassium  permanganate  in  aqueous 
pyridine  solution  led  to  benzoic  acid  and  5:7:4'- 
trhnethoxyisoflavone -2-  carboxylic  acid,  m.  p.  237° 
(decomp.),  which,  when  heated  above  its  m.  p., 
gave  5:7:  4' -trimethoxyisoflavone  (genistein  trimethyl 
ether),  m.  p.  162— 163 °s  from  which  genistein  was 
obtained  by  demethylation. 

R.  J.  W.  Le  Fevre. 

Chrysanthemin  and  asterin.  R.  Robinson  and 
R.  Willstatter  (Ber.,  1928,  61,  [J5],  2503 — 2504). — 
Further  purification  of  asterin  has  yielded  a  product 
identical  in  all  respects  with  chrysanthemin ;  the 
term  asterin  is  no  longer  necessary,  H.  Wren. 

[Cyanidin.  I.]  R.  Robinson  and  R.  Will¬ 
statter  (Ber.,  1928,  61,  [B],  2504 — 2506).— A 
criticism  of  the  reasons  which  have  led  Malkin  and 
Nierenstein  (A,,  1928,  646)  to  assume  that  cyanidin 
chloride  and  3:5:7  :  3# :  4/-pentahydroxyflavylium 
chloride  differ  from  one  another.  H.  Wren. 

Comparison  of  natural  and  synthetic  cyanidin „ 
R.  Kuhn  and  T.  Wagner- Jauregg  (Ber.,  1928,  61, 
[5],  2506 — 2508) . — Differences  are  not  observable 
between  the  cyanidin  chloride  obtained  by  hydrolysis 
of  cyanin  chloride  from  dahlias  and  3  :  5  :  7  ;  3' :  4'- 
pentahydroxyflavylium  chloride  from  0-benzoyl- 
cyanidin  chloride  by  Robinson’s  method.  Both  pre¬ 
parations  have  the  same  crystalline  form  and  the 
same  colour  in  solutions  of  equal  pK.  Their  colour 
reactions  with  ferric  chloride,  copper  sulphate,  and 
uranyl  nitrate  are  identical  with  regard  to  shade  and 
relative  permanence.  Their  extinction  coefficients 
in  the  ultra-violet  are  identical  within  the  limits  of 
experimental  error.  The  observations  of  Malkin  and 
Nierenstein  (A.,  1928,  646)  are  probably  due  to 
impurities  in  their  synthetic  preparations. 

H.  Wren. 

Grape  pigments.  Ya  Anthocyans  in  Ives 
grapes.  R,  L.  Shriner  and  R.  J.  Anderson  (J. 
Biol.  Chem.,  1928,  80,  743 — 752). — The  pigment  of 
Ives  grapes  (a  strain  of  Vitis  labrusca  admixed  with 
a  little  V .  wstivalis)  was  isolated  as  the  picrate,  and 
converted  into  the  chloride  which  could  not  be 
obtained  crystalline;  the  latter  was  reconverted  into 
picrate  and  fractionated;  the  pigment  regenerated 
from  the  largest  fraction,  when  hydrolysed  with  hydro- 
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chloric  acid,  gave  monomethoxydelphinidin  chloride, 
p-hydroxycinnamie  acid,  and  dextrose.  The  meth- 
oxydelphinidin  yielded  an  a-ietra-acetate,  m.  p.  102 — 
104°,  and  a  $4etra~acelate,  m.  p,  220 — 230°,  both  of 
which,  when  oxidised  with  permanganate,  gave 
syringie  acid.  C.  R.  Haeinqton. 

Interaction  of  piperidine  with  nitro-  and 
halogenonitro-derivatives  of  xanthone  and  di- 
phenylene  oxide.  R.  J,  W.  Le  Fevre  (J.C.S., 
1928,  3249 — 3252). — Both  a-  and  p-dinitroxanthone 
formed  bright  yellow  complexes  with  piperidine  in 
the  cold ;  when  boiled  with  an  excess  of  reagent  the 
former  gave  an  indefinite  product,  whilst  the  latter 
yielded  5  :  5* -dinitro-2* -piperidino-2-hydroxybenzophen- 
one,  m.  p.  155°  {acetyl  derivative,  ra.  p.  253 — 255°), 
which,  when  heated  at  200°,  lost  piperidine  with 
regeneration  of  p-dinitroxanthone.  2:4:5: 1-Teira- 
niiroxantkone,  m.  p.  above  300°,  did  not  react  with 
boiling  piperidine.  Unsuccessful  attempts  to  reveal 
the  orienting  influence  of  oxonium  oxygen  are  de¬ 
scribed.  2  :  7-Dibromo~<L  :  6 -diniiroxanthone  has  m.  p. 
265—266°.  R.  J.  W.  Le  F5svr e. 

Dinaphthylene  dioxide.  I,  A.  Corbeluni  and 
F.  Vietti  (Gazzetta,  1928,  58,  766— 774).— The 
method  of  preparation  of  dinaphthylene  dioxide  (of. 
Pummerer  and  others,  A.,  1926,  1135;  Inouye,  B., 
1926,  596;  Thyll  and  Schmid,  B.,  1927,  470)  is  sim¬ 
plified  and  improved  by  heating  crude  dinaphthyl 
with  copper  oxide  at  300—310°,  with  or  without 
nitrobenzene ;  the  yield  is  84 — 87%.  The  substance 
is  accurately  chlorinated  by  the  method  of  Zinke, 
Pongratz,  and  Funke  (A.,  1925,  i,  384)  to  a  dickloro- 
derivative,  m.  p,  259°,  is  converted  by  bromine  in 
carbon  disulphide  into  a  cMromo-derivative,  m.  p. 
277°,  and  by  excess  of  bromine  into  tetrabromodi- 
mphlhylene  dioxide,  m.  p.  349—351°. 

In  order  to  avoid  the  formation  of  tetranitro-  or 
hexanitro-eompounds  (cf.  Bunzly  and  Decker,  A., 
1905,  i,  884 ;  Inouye,  loc<  ciL ),  nitration  is  effected  in 
carbon  tetrachloride  suspension.  The  resulting  di- 
m£ro«derivative,  029H806lSf2,  can  be  reduced  by  sodium 
hyposulphite  or  by  stannous  chloride,  provided  that 
it  is  first  subdivided  by  dissolving  in  sulphuric  acid 
and  precipitation  by  water ;  the  reduction  product  is 
not  yet  described.  In  presence  of  aluminium  chloride, 
dinaphthylene  dioxide  readily  reacts  with  benzoyl 
chloride  in  carbon  disulphide  solution  to  give  the 
dibenzoyl  derivative,  C20H8O2Bz2,  m.  p.  318*5°,  and 
in  benzene  with  phthalie  anhydride  to  give  the 
aluminium  salt  of  the  acid  C20HQO2*CO«CflH4-CO2H, 
decomp.  350° ;  with  excess  of  phthalie  anhydride  the 
acid  C20H8O2(CO*CcH4*CO2H)2,  decomp,  about  350°, 
is  obtained.  E.  W.  Wxqhall. 

Hydroxy-derivatives  of  tMoxanthon©  dioxide. 
W.  B.  Pride  and  S.  Smiles  (J.C.S.,  1928,  3154 — 
3160). — Effective  methods  of  preparation  of  hydroxy- 
thioxanthone  dioxides  are  described.  Equimolecular 
quantities  of  2-sulphinobenzoie  acid  and  p-benzoquin- 
one  were  condensed  in  aqueous  suspension  giving 
2  :  5-dihydroxydiphenyUulphme-2f -carboxylic  acid, 

P*  235°  (diacetyl  derivative,  m.  p«  188° ;  methyl 
2  :  ^-dimethoxydiphenyhulphone-2* -carboxylate,  m.  p. 
195°;  2  :  5-dimethoxydipk enyUulpkone-2r -carboxylic 

acid,  m.  p,  223°),  which  by  dehydration  in  sulphuric 


acid  passed  into  1  : 4 -dihydroxythioxanthone  dioxide, 
m,  p.  224°  (diacelyl  derivative,  m.  p.  174°).  The 
last  compound,  by  oxidation  with  lead  tetra-acetate, 
yielded  thioxanthone  dioxide  1  :  4 -quinone,  m.  p.  185°, 
Similarly,  2-sulphinobenzoie  acid  with  p-toluquinone 
gave  methyl  2  :  o-dikydroxydiphenyU%dphone-2f  -  carb¬ 
oxylic  acid,  ru.  p.  203°,  and  with  chlorobenzoquinone 
gave  chloro- 2  :  5  -  dihydroxy  d  iphenylsulpk  one- ^-carb¬ 
oxylic  acid,  m.  p.  210°;  both  underwent  dehydration 
yielding  methyl-1  :  ±-dihydroxyih ioxantkone  dioxide, 
m.  p,  175°,  and  chloro-1  :  i-dihydroxytkioxantkone 
dioxide,  m.  p.  230°,  respectively.  2-Sulphinobenzoie 
acid  and  quinizarinquinone  gave  2-quinizarinphenyl- 
8ulphone-2* -carboxylic  acid,  m.  p.  263°,  which  would 
not  undergo  ring  closure,  whilst  1  :  2-naphthaquinone 
gave  an  additive  product,  C17H120GS,H20  (I),  m.  p. 
156°  (decomp.).  Dehydration  of  I  led  to  1:2- 
naphihaquinone  2  '  -carboxyphenyl  sulphoxide  (II), 
m.  p.  236°  (phenylhydrazone,  m.  p.  251° ;  quinoxalim 
[from  o-phenylenediamine],  m.  p.  292—293°);  with 
boiling  acetic  anhydride  II  gave  3  : 4-naphthathio- 
xanthone-1  ;  2-quinone,  m.  p.  244 — 245°. 

The  following  compounds  are  also  described : 
2  ;  4:-dihydroxy-2f -carboxy diphenyl  sulphoxide ,  m.  p. 
204°;  1  :  4 -dimetkoxyihioxantkone  dioxide,  m.  p.  193°; 

2 - hydroxyihioxanihone  dioxide,  m.  p.  259°  (methyl 
ether,  m.  p.  204°) ;  2  :  3-dihydroxythioxanthone  di¬ 
oxide,  m.  p.  203°  (decomp.)  (methyl  ether,  m.  p.  241°). 

R.  J.  W.  Le  FiivitE, 

Carbonylbisaxnino-acids  and  their  transform¬ 
ation  products.  II.  F.  Wessely  and  J.  Mayer 
(Monatsh.,  1928,  50,  439 — 448). — (+)Eikyl  carbonyl - 
b is-  a-amino-$-phenylpropionate  (la), 
C0[NH*CH(C02Et)*0H2Ph]2,  m.  p.  142*5°  (corr.) 
after  sintering  at  141°,  [<x]U  +42*28°  in  alcohol,  pre¬ 
pared  by  the  action  of  carbonyl  chloride  on  (-)ethyl 
a-araino-  p-phenylpropionate,  is  converted  by  heating 
with  hydrochloric  and  acetic  acids  into  (— )a -{5-benzyl- 

3- kydantoin)- %-phenylpropionic  acid  (I la),  m.  p.  205*5°, 
[otjg  —210*7°  in  alcohol.  Similarly,  (-)ethyl  carbonyl - 
b  is-  aL-amino-  $-phenylprop  ionate  (16),  m.  p.  142*5° 
(corr.)  after  sintering  at  141°,  [a]*,  —42*35°  in  alcohol, 
from  (+)ethyl  a- amino- p  -ph eny lpropionate ,  yields 
(+)*-(Q-benzyl-3-kydantoin)-$-phenylpropionic  acid 
(lib),  m.  p.  205*5°,  [oe]g  +211°  in  alcohol.  .  Equi- 
molecular  mixtures  of  la  with  16  and  IIs  with  116 
have  m.  p.  144*5°  (corr.)  and  229*5°,  respectively 
(cf.  Wessely  and  John,  A.,  1928,  530).  Whilst  the 
t-carbonylbisphenylalanines  previously  described 
(loo.  ciL)  are  unaffected  by  heating  with  1  or  2  mols. 
of  W-sodium  hydroxide  solution,  the  corresponding 
esters,  m.  p.  145°  and  141*5°,  respectively,  both  yield 
a  mixture  of  the  two  i-acids  on  hydrolysis  with  2  mols. 
of  alkali.  With  1  mol.  of  alkali  the  former  ester 
gives  a  mixture  of  the  two  isomeric  a- (5- benzyl-3- 
hydantoin)- P-phenylpropionic  acids,  m.  p.  229°  and 
171°,  respectively  (loc.  cit,),  whilst  the  latter  ester 
affords  the  form  of  m.  p.  229°  only.  The  above 
hydantoin  derivative,  m.  p.  171°,  is  converted  Into 
its  isomerlde,  m.  p.  229°,  by  treatment  with  1  mol,  of 
alkali,  and  both  these  compounds  are  hydrolysed  by 
2  mols.  of  alkali,  forming  the  same  mixture  of  t-carb- 
onylbisphenylalanines.  Ethyl  a-(5~benzyl-§-hydantain). 
P -phenylpropionate,  m,  p.  130°  (corr.)  after  sintering 
at  125°,  is  obtained  by  the  action  of  diazoethane  on 
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the  corresponding  acid,  m.  p.  (anhydrous  or  +1-5EL>0) 
171—172°. 

[With  E.  Kemm.] — When  ethyl  carbonylbisamino- 
acetate  is  hydrolysed  wth  methyl-alcoholic  potassium 
hydroxide  solution  a  mixture  of  hydantoin-3-acetic 
acid  and  carbonylbisaminoacetic  acid  is  obtained. 

H.  Burton, 

Electrolytic  reduction  of  cyclic  imides  to 
hydrogenated  cyclic  bases.  E.  Spath  and  F. 
Breuscii  (Monatsh.,  1928,  50,  349 — 356). — Although 
Tafel  (A.,  1900,  i,  557 ;  ibid.,  ii,  5S8)  succeeded  in 
converting  suecinimide  derivatives  only  into  pyrrol- 
idoncs  by  electrolytic  reduction  at  a  lead  cathode, 
further  reduction  to  pyrrolidines  is  now  shown  to 
take  place  with  a-  and  aa'-substituted  derivatives  and 
certain  other  similarly  constituted  compounds. 

The  apparatus  used  was  similar  to  that  described 
by  Tafel.  The  use  of  specially  pure  lead  is  essential. 
The  following  compounds  were  prepared  from  the 
corresponding  imides  in  the  yields  stated  :  3-Methyl  - 
pyrrolidine  (32%)  (cf.  Spath  and  Prokopp,  A.,  1924, 
i,  502) ;  3-phemjlpyrroluUne,  b.  p.  120 — 122°/12  mm. 
(hydrochloride ;  picrate ,  m.  p.  166°)  (40*3%) ;  3:4-rfi*- 
phenylpyrrolidine ,  b.  p.  195 — 200°/14  mm.  (from 
aa- diphenyl  suecinimide,  m.  p.  198°)  (1*2%);  dihydro- 
'Asoindole  (32%) ;  tetrahydroisoquinoline  (15%);  di¬ 
hydroindole  (from  isatin)  (4%) ;  hydrobenzoisoquinol - 
ine,  m.  p.  70°  (from  naplithalimide)  [picrate,  darken¬ 
ing  at  195°,  m.  p.  200°  (decomp.)]  (15%).  The  imides 
of  pyridine-2  :  3-dicarboxylic  acid  and  diphenic  acid 
and  malonamide  could  not  be  reduced  to  the  amines. 
The  formation  of  pyrrolidone  from  suecinimide 
appears  to  take  place  through  y-aminobutyric  acid, 
ring-closuro  first  occurring  on  distillation  in  the 
ordinary  method  of  working  up.  R.  K.  Callow. 

Piperidine  derivatives.  ¥1.  3-Methylpiper- 
idinoalkyl  benzoates.  J.  R.  Thayer  and  S.  M. 
McElvain  (J.  Amer.  Chem.  Soc.,  1928,  50,  3348 — 
3355) . — 3-Methylpiperidine  and  chloroacetone  in  ether 
yield  et-3 -methylpiperidinoacetone,  b.  p.  101 — 102°/1S 
mm.,  the  hydrochloride ,  m.  p.  162— 163°,  of  which  is 
hydrogenated  (platinum)  in  alcohol  to  a-3 -methyl- 
p iperidino - p -propyl  alcohol  hydrochloride,  m,  p,  1S4 — 
185°  (free  base,  b.  p.  98— 100°/ 18  mm.).  This  is 
converted  bv  benzoyl  chloride  into  the  hydrochloride 
(1),  m.  p.  165—166°,  of  a-3 -methylpiperidino~$-propyl 
benzoate.  3-Mothylpiperidine  hydrochloride,  para¬ 
formaldehyde,  and  acetone  in  absolute  alcohol  at 
100°  yield  a~3-methylpiperidinobutan-y-one  hydro¬ 
chloride,  m.  p.  151—152°,  which  is  hydrogenated  and 
benzoylated  to  a-3  -meihylpiperidino-y-benzoyloxy- 
butane  hydrochloride  (II),  m.  p.  178—180°.  Py-Di- 
bromobutane  and  silver  benzoate  (1  mol.)  in  toluene 
yield  impure  $-bromo-y-benzoyloxy  butane  (III),  b.  p. 
140 — 141°/4  mm.  Acetylacetone  is  hydrogenated 
(platinum)  to  pentane- pS-diol,  which  by  successive 
treatment  with  benzoyl  chloride  and  thionyl  chloride 
gives  §-chloro«§-benzoyloxypentane  (IV),  b.  p.  134 — 
135°/2  mm,,  ng  1*5074,  dP  MOOS.  Unstable 
§-chloro-$-methylpentan~§-om  (V),  b.  p.  5tM52°/14 
mm.,  is  obtained  from  diacetone  alcohol  and  thionyl 
chloride  in  dry  ether.  The  products  III,  IV,  and  V 
do  not  yield  tertiary  amines  when  treated  with 
3-methylpiperidine,  but  lose  1  mol,  of  hydrogen 


halide.  The  local  anaesthetic  action  of  I  and  II  is 
much  greater  than  that  of  the  corresponding  deriv¬ 
atives  with  an  unmethylated  alcoholio  residue  (cf. 
A.,  1928,  71,  72),  II  being  closely  similar  in  its  action 
to  cocaine.  H.  E.  F.  Notton. 

Reduction  of  cyclohexanoneisooxime  (a-keto- 
hexamethyleneimine ) .  A.  Muller  and  P.  Bleier 
(Monatsh,,  1928,  50,  399* — 402). — Reduction  of  cyclo- 
hexanone?sooxime,  m.  p.  69*2°  (corr.),  with  sodium 
and  absolute  alcohol  gives  18%  of  hexamethylene- 
iraine  (cf.  Wallach,  A.,  1903,  i,  103;  1906,  i,  175) 
identified  as  the  hydrochloride,  m.  p.  236 — 237°  (corr.), 
and  the  p-toluenesulphonyl  derivative,  m.  p.  76*5° 
(cf.  A.,  1928,  277),  together  with  high -boiling  bases. 
No  ammonia  is  evolved  during  the  reduction  (cf. 
Wallach,  loc.  cit.).  H.  Burton. 

Asymmetric  nitrogen  atom,  LVT.  Rates  of 
transformation  of  stereoisomerides  which 
simultaneously  contain  an  asymmetric  nitrogen 
and  carbon  atom  ;  parallel  to  the  true  auto- 
racemisation  of  “nitrogen-active11  ammonium 
salts.  E.  Wedekind  and  G,  L.  Maiser  (Ber.,  1928, 
61,  [Bl  2471—2479 ;  cf.  A.,  1928,  898).— The  pre¬ 
paration  and  separation  of  the  two  forms  of  Z-menthyl 
2-?  sopropyltetra  hydro  iso  qiii  noli  niiim  iodide  acetate, 

is  effected 

principally  according  to  the  method  of  Wedekind  and 
Ney  (A.,  1909,  i,  514);  the  more  sparingly  soluble 
iodide  (p-iodide)  has  m.  p.  161°,  the  more  freely  soluble 
a-iodide,  m.  p.  146 — 148°.  Transformation  of  the 
a-form  occurs  mainly  in  methyl  and  ethyl  alcohol. 
In  acetone  and  chloroform  the  a-salt  is  stable ;  it  is 
noteworthy  that  active  methylallyltetrahydroquinol- 
inium  iodide  does  not  undergo  autoracemisation  in 
acetone  (loc.  cit.).  The  electrical  conductivity  of 
solutions  of  the  a-salt  in  chloroform  remains  constant 
over  long  periods,  thus  indicating  the  absence  of 
decomposition.  Kinetic  measurements  of  the  rate 
of  transformation  of  the  a-  into  the  p- iodide  at  25° 
in  methyl  alcohol  indicate  a  strictly  unimolecular 
change,  the  mean  velocity  coefficient  being  0*0050. 
The  velocity  is  about  one  tenth  of  that  of  the 
autoracemisation  of  1  -methyl-1  -allyltetrahydroquinol- 
inium  iodide.  The  temperature  coefficient  of  the 
transformation  (2*31)  for  the  interval  25 — 35°  is  only 
slightly  greater  than  that  of  racemisation  of  the 
active  salt. 

The  iodides  have  been  transformed  into  the  corre¬ 
sponding  nitrates  (a-form,  m.  p.  125 — 127°,  [ajg 
—66*0°  in  methyl  alcohol ;  ^-variety,  m.  p.  153— 
155°,  [a]D  —20*3°),  both  of  which  are  optically  stable 
in  all  solvents  investigated.  In  analogy  with  the 
behaviour  of  the  active  1 -methyl- 1-allyl  tetrahydro- 
quinolinium  iodide,  the  presence  of  a  halogen  atom  as 
anion  appears  essential  for  transformation  into  the 
salt  of  higher  m.  p.,  whilst  it  may  also  be  noted  that 
precisely  similar  regularities  are  observed  with  com¬ 
pounds  containing  an  asymmetric  carbon  atom  as  far 
as  autoracemisation  at  the  ordinary  temperature  is 
concerned. 

The  betaines  produced  by  a  type  of  autohydrolysis 
when  menthyl  1  -alkyl tetrahydroquinolinium  iodide 
acetates  are  treated  with  silver  oxide  suffer  auto- 
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racemisation  in  acetone  as  well  as  in  alcohol  but  at 
an  appreciably  slower  rate.  H,  Ween. 

3-Thiol-2-keto-l  :  2-diJiydroqTiijiolm 
oxylic  acid  and  some  qninolone  derivatives. 
C.  Granacher  and  C.  Kounxniotis  (Helv.  Chim. 
Acta,  1928,  II,  1241 — 1252}, — The  compound  pre¬ 
viously  described  as  oxindole-3-a-thiolaeetie  acid  (A., 
1923,  i,  713),  prepared  by  the  action  of  sodium  hydr¬ 
oxide  on  3-rhodanylideneoxindole,  is  now  shown  to 
be  Z4hiol-2-keto-\  :  2 - dihydroquinolim -4-m rboxylic 
acid  (I),  m.  p.  165 — 167°  [(decomp.);  S -benzyl  deriv¬ 
ative,  m.  p.  230°;  8 -carboxymethyl  derivative,  m.  p. 
218 — 221°  (deeomp.)],  reduced  by  Clemmensen’s 
method  to  2-keto-l  ;  2  :  3  :  4-tetrahydroquinoline-4- 
carboxylie  acid,  m.  p.  218 — 219°  (ef,  Aeschlimann, 
A,,  1927,  256).  Similarly,  3-rhodanylidene-N-methyl- 
oxindole  gives  34hiol-2-keta-l  -methyl-l  :2 -dihydro- 
qumoUm-4-mrboxylic  acid,  m.  p.  146 — 150°  (decomp. ; 
^-carboxymethyl  derivative,  m.  p.  210°).  When  1  is 
treated  with  phenylhydrazine  in  boiling  methyl 
_  alcohol,  hydrogen  sulphide  is 
1 1  _  eliminated  and  the  pyrazolone 
derivative  (annexed  formula)  is 
obtained.  Methylation  of  this 
with  methyl  iodide  affords  the 
2-methyl  derivative,  m.  p.  266° 
{2-ethyl  derivative,  m.  p.  256 — 
Further  ethylation  of  these  alkyl  derivatives 
gives  the  corresponding  2-methyl- 1  '-ethyl,  m.  p.  212°, 
and  2  :  V -diethyl,  m.  p.  173—174°,  compounds. 

The  action  of  aniline  on  I  (loc.  ciL)  yields  the 
3-andino-derivative,  hydrolysed  to  2 : 3 -diketo- 
1:2:3:  44etrahydroqiiinolineA-carboxylie  acid,  whilst 
hydro xylamine  gives  the  anhydride  of  Z-oximino-2- 
keto- 1  :  2  :  3  : 4-telrahydroquinoline  -  4  -  carboxylic  acid . 

H.  Burton. 

Pyridmeaiy  limine  s .  II.  Elimination  and 
wandering  of  arylnitrogen  complexes.  W. 
Schneider  and  K.  Weiss  (Ber.,  1928,  61,,  [ B],  2445 — 
2451 ;  cf.  A.,  1924,  i,  1108) , — Confirmatory  evidence 
is  adduced  in  favour  of  the  authors’  formulation  of 
the  dark-coloured,  anhydro-bases  derived  from 
1  -phenylaminopyridinium  compounds  as  pyridine- 
1-phenyli mines.  2:4: 6-Triphenylpyridine,  m,  p. 
138°,  is  obtained  by  the  action  of  carbon  disulphide 
or  phenylthiocarbimide  on  2  :  4  :  B-trrphenylpyridine- 
1  -phenylimine ;  in  a  single  instance  the  compound 
ClsH10NS  was  prepared  by  action  of  the  carbimide. 
deduction  of  2  :  4  :  6-triphenylpyridine-l-phenylimine 
in  methyl  alcohol  in  presence  of  spongy  platinum 
affords  2:4:  6-triphenylpyridine  and  aniline.  Treat¬ 
ment  of  4  :  6-diphenyl-2-methy  lpyridine- 1  -phenyl- 
imine  with  boiling  alcohol  until  the  violet  colour 
disappears  yields  4  :  6-diphenyl-2-o-am inobenzyl- 
pyridine,  m.  p.  144°,  more  conveniently  prepared  by 
gradual  addition  of  sodium  hydroxide  to  a  boiling, 
alcoholic  solution  of  4  :  6-diphenyl-2-methylpyridm~ 
ium  iodide  followed  by  treatment  of  the  solution 
with  zinc  dust.  The  monohydrochloride ,  m.  p.  256°, 
and  picrate ,  C20H20N2,aH3O7N3,  m.  p.  202°,  are 
described.  The  base  can  be  diazotised.  With  methyl 
iodide  it  affords  4  :  6-diphenyl-2-o-?neihylammobenzyl- 
pyridine  methiodide  hydriodide  (+CHC13),  m.  p.  158° 
(deeomp.),  in  which  the  solvent  of  crystallisation  is 


retained  with  remarkable  tenacity.  The  salt  yields 
a  nitroso-derivative.  4  :  6-Diphenyl-2-o-acetamido- 
benzylpyridine,  m.  p,  172°,  and  4 : 6-diphenyl- 2-o- 
benmmidobenzylpyridine,  m.  p.  123°,  are  described. 
The  last-mentioned  compound  is  converted  through 
its  nitroso- derivative,  deeomp.  105 — 110°,  into  an 
indazole  derivative,  C24H17N3,  m.  p.  228°,  thus  estab¬ 
lishing  the  ortho-position  of  the  amino-  to  the  methyl¬ 
ene  group.  H.  Wren, 

Attempt  to  prepare  ^-isoindole.  G.  W. 
Fenton  and  0.  K.  Ingodd  (J.C.S.,  1928,  3295 — 
3297). — o-Xylylene  dibromide  and  p-toluenesulphon- 
amide,  in  the  presence  of  the  alcoholic  sodium  eth- 
oxide,  gave  2-p4oluenesulphonyldihydromoiiidole,  m.  p. 
176°  (corresponding  benzenesulphonyl  derivative,  m.  p. 
140°),  which  by  distillation  with  potassium  hydroxide 
solution  in  an  atmosphere  of  nitrogen  yielded  toluene, 
potassium  sulphite,  and  dihydro tsoindole  [isolated  as 
the  picrate,  m.  p.  196 — 197°  (deeomp.)].  Similarly, 
2-p - tohtenesulphonyl- 1  -methyldihydroi&oindole,  m ,  p. 
93°  (obtained  by  toluenesulphonylation  of  the 
dihydro- base)  gave  toluene,  sulphite,  a  tar,  and 
1  -methyldihydroisoindole.  ^-isolndole  thus  appears 
to  be  less  stable  than  indole,  possibly  because  the 
elements  of  unsaturation  are  more  symmetrically  dis¬ 
tributed  in  the  latter  and  that  aromatic  sextuple 
valency  association  is  peripheral  rather  than  central. 

B.  J,  W.  Le  Fevre. 

Indole  derivatives.  II.  Synthesis  of  indole- 
carboxylic  acids.  S.  Keimatsu  and  S.  Sugasawa 
(J.  Pharm.  Soe.  Japan,  1928,  Ho.  558,  755—761 ;  cl 
A.,  1928,  1030). — Ethyl  p-eyanoethylsodioaeetoaeet- 
ate  and  benzenediazonium  chloride  react  to  give 
ethyl  y-cyano-<x-ketobutyrate  phenylhydrazone ,  m.  p* 
115°,  converted  by  alcoholic  hydrochloric  or  sulphuric 
acid  into  ethyl  indole-Z-acetaie-2-carboxylate  [ethyl 
Z-carbethoxymethylindole-2-carboxylate],  m.  p.  85—86°. 
The  free  acid  decomposes  at  228°,  giving  3-methyl  - 
indole.  Ethyl  indole-Z-propionaie-2-carboxylate,  m.  p. 
95°,  is  similarly  obtained  from  ethyl  S-cyano-n-keto- 
n- valerate  phenylhydrazone,  m.  p.  93°.  The  free  acid, 
m.  p.  195°,  loses  1  mol.  of  carbon  dioxide  at  220 — 
230°,  yielding  indole-Z-propionic  acid ,  m,  p.  134° 
(cf.  Kalb  and  others.  A.,  1926,  1151). 

K.  ISHOflURA. 

Indole  derivatives.  III.  Synthesis  of  3-keto- 
3:4:5:  6-tetrahydro-4-carb oline.  S.  Keimatsu, 
S.  Sugasawa,  and  G.  Kasuya  (J.  Pharm.  Soe.  Japan, 
1928,  No.  558,  762— 766).— Ethyl  S-phfchalimido-sc- 
acetylvalerate  reacts  with  benzenediazonium  chloride 
in  alkaline  alcoholic  solution,  yielding  ethyl  §-phtbal- 
imido-a-ketovalerate  phenylhydrazone,  m.  p.  146°, 
which  is  converted  into  ethyl  3 -^-phthalimidoethylindole- 
2-carboxylate,  m.  p.  195°  (cf.  Manske,  Perkin,  and 
Bobinson,  A.,  1927,  265).  The  latter  compound,  when 
heated  with  alcohol  and  hydrazine  hydrate  and  then 
with  10%  hydrochloric  acid,  yields  3-keto-3  :  4  :  5  ;  G- 
tetrahydro-4-carboline,  m.  p.  188—189°  (cf.  Ashley 
and  Robinson,  A.,  1928,  115),  which  after  heating 
with  alcoholic  potassium  hydroxide  and  neutralis¬ 
ation  with  dilute  sulphuric  and  acetic  acids  gives 
2-§-aminoetliylindole-2-carboxylic  acid ,  m.  p.  256° 
(deeomp.).  It  loses  carbon  dioxide  when  heated 
with  hydrochloric  acid,  yielding  3-p -aminoeihylindoh 
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hydrochloride ,  m.  p.  243°  (decomp.)  ( acetate ,  m.  p. 
136°;  picrate ,  m.  p.  245°).  K,  Ishimura. 

Action  of  mercuric  acetate  on  phenylcinchonic 
acid.  15.  Cecchietti  and  E.  Gobi  (Gazzetta, 
^smggm  1928,  58,  764 — 765). — Phenylcin- 
\  'jr  chonic  acid  (2  mols.)  reacts  in  alcohol 
-v  1  y  ®  with  1  mol.  of  mercuric  acetate  to 
give  a  compound,  C32H20O4N2Hg> 
L  X  probably  the  mercuric  salt,  and 

with  2  mols.  to  give  a  compound, 
C1GH902NHg,  regarded  as  having 
the  annexed  formula.  E.  W.  Wignall. 

Carbazole  derivatives.  I.  F,  Kehrmann  and 
F.  Zweifel  (Helv.  Chiin.  Acta,  1928,  11,  1213 — 
1219) . — Acetylation  of  3-acetamidocarbazoIe,  m.  p. 
217°,  with  excess  of  acetic  anhydride  in  presence  of 
anhydrous  zinc  chloride  affords  a  mixture  of  di-  and 
tri-acetyl  derivatives,  which  when  nitrated  in  acetic 
acid  gives  a  mixture  of  a-,  m.  p.  226°,  and  (5-nitro- 
diacetamidocarbazoles.  Hydrolysis  of  the  a-form 
with  alcoholic  sodium  hydroxide  solution  yields 
2(or  4) -nit r o-3 -acctamidocarbazole,  m.  p.  274°,  hydro¬ 
lysed  by  alcoholic  sulphuric  acid  to  2 (or  4)-nitro- 
3-aminocarbazole,  m.  p.  233°.  2(or  4)  :  3 -Diamino- 
carbazole  (benzil  condensation  product ,  m.  p.  273°) 
is  readily  oxidised  in  air.  When  the  mixture  of  st¬ 
and  p-nitro-derivatives  is  hydrolysed  with  cold 
alcoholic  sodium  hydroxide  4(or  2)-nitro-3-acetamido- 
carbazole,  m.  p.  198°  (free  base,  m.  p.  177°),  goes  into 
solution,  and  is  precipitated  by  water.  The  quin- 
oxaline  derivative  from  benzil  and  3  :  4(or  2) -diamino  - 
carbazole  has  m.  p.  261°.  H.  Burton. 

Biuret  reaction.  I.  Biuret  reaction  of  acid 
imides  of  the  barbituric  acid  type.  M.  M.  Rising 
and  C.  A.  Johnson  (J.  Biol.  Chem.,  1928,  80,  709 — 
722). — The  theory  of  the  biuret  reaction  is  discussed 
in  detail ;  from  the  sodium  or  potassium  salt  of 
diet hylbarbituric  acid  there  were  obtained,  by  treat¬ 
ment  with  cupric  acetate  in  alcohol,  compounds, 
(Na  or  K)2CuC32H48014N8,  which  are  regarded  as 
having  the  structure  (Na  or  K)2Cu(imide)4*?iH20 ;  in 
the  above  two  compounds,  the  water,  being  firmly 
bound,  is  regarded  as  forming  part  of  the  molecular 
complex.  A  similar  structure  is  proposed  for  the 
compounds  prepared  by  Tschugaev  (A.,  1907,  i,  595) 
and  by  Ley  and  Werner  (A.,  1907,  i,  302),  save  that 
in  these  eases  the  water  is  regarded  as  water  of  crystall¬ 
isation.  C.  R.  Harington. 

Determination  and  characterisation  of  allan- 
toin.  R.  Fosse  and  (Mlle.)  V.  Bossuyt  (Compt, 
rend.,  1929, 188,  106 — 109), — Allantoin  is  hydrolysed 
in  acid  media  to  give  glyoxylic  acid  (1  mol.)  and 
carbamide  (2  mols.).  Allantoin  may  be  detected  by 
heating  the  sample,  slightly  acidified  with  hydro¬ 
chloric  acid,  for  1  min.  at  100°  and  adding  1% 
phenylhydrazine  hydrochloride  (4  drops),  followed, 
after  cooling,  by  5%  potassium  ferrieyanide  (2  drops) 
and  concentrated  hydrochloric  acid  (1*5  c.c.).  An 
immediate  red  coloration  indicates  allantoin. 

G.  A.  C.  Gough. 

Alkylation  of  diketopiperazine  and  peptides. 
C.  Granacher,  G.  Wolf,  and  A.  Weidinger  (Helv. 
Chim.  Acta,  1928,  11,  1228 — 1241). — Benzylation  of 
2 : 5 -diketopiperazine  with  benzyl  chloride  and 


sodium  methoxide  gives  1  :  4-dibenzyl-2  :  5-diketo- 
piperazine,  m.  p.  176°  (lit.  170 — 174°),  hydrolysed  by 
concentrated  hydrochloric  acid  to  W-benzylglycine 
hydrochloride,  m.  p.  226°  (lit.  215°).  1  : 4-Z)i~p- 

methoxybenzyl- 2  :  5-dikeiopiperazine,  m.  p.  206°,  is 
obtained  similarly,  dl- Alanine  anhydride  and  benzyl 
chloride  yield  a  mixture  of  two  diastereoisomeric 
NN '  -  di  benzylalanine  anhydrides,  m.  p.  144—145° 
and  89°,  respectively,  both  hydrolysed  by  hydro¬ 
chloric  acid  to  A-benzylalanine,  m,  p.  269 — 270° 
(decomp.)  after  sintering  at  265°.  Similarly,  dMeucine 
anhydride  affords  two  -dibenzyl  derivatives, 
m.  p.  182 — 183°  and  an  oil,  respectively.  Benzylation 
of  li  ipp  ur  e  thy  lam  ide  gives  N -benzylhippurethylamide, 
ni.  p.  119°,  hydrolysed  to  benzoic  acid,  ethylaraine, 
and  JV-benzylglycine,  together  with  M-benzylhippur - 
benzylethylamide,  b.  p.  230 — 240° /I — 2  mm.,  hydro¬ 
lysed  to  benzylethylamine,  benzoic  acid,  and 
A-benzylglycine.  l$~’p-Bromobenzylhippurethylamide 
has  m.  p.  134 — 136°.  H.  Burton. 

Substituted  guanidines.  F.  Bischoff  (J.  Biol. 
Chem.,  1928,  80,  345 — 355). — Piperazine  hydrochlor¬ 
ide  and  cyanide,  when  boiled  in  alcoholic  solution, 
yielded  diguanylp iperazin e  hydrochloride,  m.  p.  above 
310°  [chloroplatinate,  m.  p.  279 — 280°  (decomp.)] ; 
g uanylpiper idine  sulphate,  m.  p.  above  270°  [picrate, 
m.  p.  242—243°  (decomp.)],  was  obtained  from 
piperidine  and  methyl  iso  thiocarbam  ide  sulphate  at 
the  ordinary  temperature.  as-Diguanidino-n-pentane 
(cf.  Ripke,  A.,  1911,  i,  620)  was  conveniently  pre¬ 
pared  from  pentamethylenediamine  hydrochloride  and 
cyanamide  in  boiling  alcohol ;  cS-diguanidino-n- 
octane  sulphate  {chloroplatinate,  m.  p.  214 — 216°, 
picrate,  m.  p.  205 — 206*5°,  chloroaurate,  m.  p.  143— 
144°)  was  obtained  from  octamethylenediaraine  and 
methyl?  soth  iocar  b  am  ide  sulphate.  p-  Guanidinodi- 
methylaniline,  from  p-aminodimethylaniline  hydro¬ 
chloride  and  cyanamide  in  boiling  alcohol,  had  m.  p. 
117 — 122°,  nitrate,  m.  p.  185°,  sulphate,  m.  p.  112 — 
112*5°  ;  diguanylbenzidine  could  not  bo  obtained  pure, 
nor  could  negatively  substituted  aromatic  amines  be 
brought  into  reaction  with  cyanamide  (cf.  Kampf,  A., 
1904,  i,  534).  C.  R.  Harington. 

Hung,  Behrend,  and ,  Pinner’s  reaction.  II. 
G.  Gastaldi  and  Q.  Talu  (Gazzetta,  1928,  58,  664 — 
666), — Whereas  the  quaternary  ammonium  bases 
formed  by  glyoxaline  and  oxypyrazine  compounds 
give,  when  treated  with  alkali  hydroxide,  two  mole¬ 
cules  of  alkyl  amine  (A.,  1928,  1027),  those  formed 
by  oxypyrimidine  derivatives  yield,  under  similar 
conditions,  one  molecule  of  alky  lam  ine  and  one  of 
ammonia.  This  difference  in  behaviour  depends  on 
the  fact  that,  in  the  former  case,  the  alkvl iodides, 
and  in  the  latter  the  hydriodides  undergo  sciss¬ 
ion,  Q-Keto- 1 :  2  :4 -trimethyl-l  :  Q-dihydropyrimidine 

hydriodide,  C0<^^^.q^j^NHI,  m,  p.  215°  (de¬ 
comp.),  is  obtained  by  treating  a  methyl-alcoholic 
solution  of  6-keto«2  : 4-dimethylpyrimidine  with 
potassium  hydroxide  (1  mol.)  and  methyl  iodide 
(4  mols.).  T.  H.  Pope. 

Syntheses  of  heterocyclic  nitrogen  nuclei.  II. 
1:3: 5“Triarylp3nrazole«4»carboxylic  acids  and 
1:3: 5-triarylpyrazoles  from  aldehydehydraz- 
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ones  and  ethyl  benzoylacetaie.  G,  Mxkunxx  and 
S.  D’Urso  (Gazzetta,  1928,  58,  891— 712)*— Ethyl 
benzoylacetaie  reacts  with  aldehydephenylhydrazones 
similarly  to  ethyl  acetoacetate  (A.,  1925,  i,  1175), 
yielding  esters  of  pyrazolecarboxylic  acids,  from 
which  the  corresponding  pyrazoles  are  prepared.  The 
preparation  and  properties .  of  the  following  com¬ 
pounds  are  described  : 

[With  G.  Troia.] — 1  :  3  :  5-Triphenylpyrazole-4- 
carboxylic  acid  (ef.  Seidel,  A.,  1899,  i,  139) ;  ethyl 
ester,  m,  p.  145 — 146*5° ;  1:3:  5-triphenylpyr azole, 
new  m,  p,  140 — 140*5°,  which  was  not  found  to 
crystallise  with  alcohol  (cf.  Knorr  and  Laubmann, 
A.,  1888,  725;  Moureu  and  Brachin,  A.,  1903,  i,  581), 

[With  A.  Carnevale.] — 1  :  §-Biphenyl-3-o-nitro- 
phenylpyrazole  -  4  -  carboxylic  acid)  C22H1604N3,Et0H, 
ra.  p,  232*5— 233*5°  (decomp,);  ethyl  ester,  m.  p, 
115*5 — 117*5°;  1  :  S-diphenyl-Z-o-nitrophenylpyrazole) 
m,  p,  116—117°.  Alkaline  hydrolysis  of  the  ester 
yielded,  besides  the  acid,  a  secondary  product ,  m,  p. 
above  255°. 

[With  G.  Arezzi.] — 1  :  5-Diphenyl-3-m-nitrophenyl~ 
pyrazoleA-mrboxylic  add,  [4  EtOH],  m.  p.  232° 
•(decomp.) ;  ethyl  ester,  m.  p.  126*5 — 127*5° ;  1  :  5-di- 
phenyl-3-m-nitrophenylpyrazole ,  m.  p.  137*5 — 139°. 
The  azowy- derivative,  C44H3006N6,  of  the  acid,  m.  p. 
240 — 247°  (decomp.),  is  formed  by  prolonged  heating 
of  the  ester  with  alcoholic  potassium  hydroxide. 

[With  C.  Vizzini.] — The  corresponding  3-p-nitro- 
phenyl  compounds  have  m.  p. :  add,  248 — 250° ; 
ethyl  ester,  166—167°;  pyrazole ,  153—155°;  and 
azoxy -compound,  285°.  In  the  preparation  of  the 
ester  a  secondary  product ,  m.  p.  142 — 145°,  is 
obtained.  B.  W.  Wignalr. 

Action  of  diazonium  salts  on  6~hydroxy-2  : 5» 
dimethylpyrazme.  III.  G.  Gastaldi  and  E. 
Prtncivarle  (Gazzetta,  1928,  58,  679 — 682).- — The 
behaviour  of  G-hydroxy-2  :  5-dimethylpyrazine  (A., 
1921,  i,  602)  when  treated  with  phenyl-  or  o-  or  p- 
tolyl-diazonium  chloride  is  normal,  the  products 
being  the  corresponding  stable,  yellow  azo-compounds 

o!  the  constitution, Tiie  ease 

with  which  this  occurs  indicates  that  the  pyrazine 
reacts  in  the  lactimic  form,  but  it  is  possible  that, 
in  its  reaction  with  alkyl  halides,  the  first  products 
are  O-ethers,  which  are  afterwards  transformed  into 
the  ^-derivatives  (A.,  1928,  1027).  The  product 
of  the  coupling  of  G-hydroxy-2  :  5-dimethylpyrazine 
with  p-nitrobenzcnediazonium  chloride  has  not  the 
characters  of  the  azo-compounds. 

3~Benzeneazo-§-hydroxy-2  ;  5 - dimethylpyrazinC)  m.  p. 
“08°  (decomp.),  and  its  sodium  salt;  3-p -tolylazo- 
Q-hydroxy-2  :  5-dimethylpyrazine  f  m.  p.  242°  (decomp.), 
and  its  sodium  salt ;  3-o4olylazo-b-hydroxy-2  :  o-di- 
melhylpyrazinC)  m.  p.  221°  (decomp.),  and  its  sodium 
salt  are  described.  T.  H.  Pope. 

Fluorindenes.  X.  Derivatives  of  fluorindene 
and  triphendioxazine.  F.  Kehrmann  and  C. 
Collaud  (Helv.  Chim.  Acta,  1928,  11,  1028—1034). 
— When  a  mixture  of  2  :  3-dihydroxy-6-acetamido- 
naphthaphenazine  (A.,  1925,  i,  1331),  o-aminodi- 
phenylamino  hydrochloride,  and  benzoic  acid  is 
boiled  for  about  3  min.  6 -acelamidophenylnaphtha- 


phenftuorindene  is  obtained.  When  the  diamine  is 
replaced  by  phenyl-1  :  2-naphthylenediamine  and 
4-acetamido-l  :  2-naphthylenediamine  the  products 
formed  are  5-aceiamidophenyldinaphthajluorindene  and 
d iacetamidodinapMhaftuorindem ,  respectively. 

Dihydroxy thymoquinone  and  o-phenylenediamine 
react  under  the  above  conditions  giving  dihydroxy- 
thymophenazine  (I),  decomp,  about  240°  {acetyl 
derivative,  m.  p.  197°),  whilst  with  o-aminophenol 
hydroxythymophenazoxone  (II),  m.  p.  197°  {acetyl 
derivative,  m.  p.  133°),  is  formed. 


When  the  quinone,  o-phenylenediamine,  and  anthrac¬ 
ene  are  boiled  together  the  product  is  thymqfluorindene 
(III).  With  o-aminophenol  hydrochloride  in  presence 
of  benzoic  acid  there  are  formed  II  and  methyli so- 
propyltriphendioxaz ine  (in  III,  NH=0). 

2  :  3-Dihydroxynaphthaphenazine  and  hydro xytso- 
rosindone  react  with  o-aminophenol  yielding  naphtha  - 
phenazineoxazine  and  its  N  -phenyl  derivative, 
respectively.  H.  Burton. 

Carbocyanine  dyes  with  substituents  attached 
to  the  three-carbon  chain.  F.  M.  Hamer  (J.G.S., 
1928,  3160 — 3163). — The  condensation  of  I -methyl¬ 
benzthiazole  ethiodide  and  ethyl  orthoacetate  in  the 
presence  of  pyridine  (or,  with  less  success,  acetic 
anhydride)  gave  3 -methyl- 2  :  2f -diethylthiocarbocyanine 
iodide  (I),  decomp,  about  280°  and  m.  p.  about  290°, 
which,  in  alcoholic  solution,  showed  an  absorption 


band  at  X  5400  A.  with  a  weaker  one  at  X  5100  A. 
In  gelatinobromide  emulsions  the  dye  was  a  powerful 
sensitiser,  showing  maxima  at  X  5900  and  5200  A. 

Similarly,  1  -methylbenzthiazole  methiodide  gave 
2:2':  S4rimethylthiocarbocyanine  iodidey  m.  p.  about 
298°  (decomp.),  with  maximum  absorption  in  alcoholic 
solution  at  x  5400  A,,  and  1 -methylbenzthiazole  allo- 
bromide  yielded  3-methyl- 2  :  2f -diallylthiocarbocyanine 
bromide,  m.  p.  260°  (decomp.),  with  principal  absorp¬ 
tion  maximum  in  alcohol  at  X  5450  A. 

B.  J.  W.  Le  FhvRE. 

Reactions  between  phenanthraquinone  and 
magnesylpyrroles,  Q.  Mingoia  (Gazzetta,  1928, 
58,  673 — 679). — Phenantliraquinone  reacts  similarly 
to  anthraquinone  (A.,  1926,  1158)  with  magnesyl- 
pyrrole,  but  the  dipyrrylphenanthrol  formed  im¬ 
mediately  loses  2H20  from  the  tertiary  alcoholic 
hydroxyl  groups  and  the  iminic  hydrogen  atoms, 
giving  9  ;  IQ-dipyrrolenyldihydrophenanthrene ,  m.  p. 
190°.  With  magnesylmethylketole,  phenanthra¬ 
quinone  reacts  similarly  to  anthraquinone  (cf.  A., 
1927,  158),  giving  9  ;  lQ4etra-{2f -methyl-Z* -indolyl)di- 
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hydrophenanthrene,  m.  p.  154°,  which  forms  a  tetra - 
acetyl  compound,  m.  p.  170°.  T.  H.  Pope. 

Reaction  between  triazoles  and  thiocarb- 
irnides.  P.  Fantl  and  H.  Silbermann  (Annalen, 
1928,  467,  274 — 287 ;  cf.  Fromm  and  others,  A., 
1926,  716;  this  vol.,  199). — 5-Amino-3-methyl- 
1:2:  4 -triazole  reacts  with  p h eny It hioc arbimido  in 
cold  alcoholic  solution  forming  5-amino-Z-meihyl- 
1:2:  4t4riazolyl-2-phenylthiocarbamide  (I),  m.  p.  137°, 
resolidifying  with  m.  p.  197 — 199°  (picrate,  m.  p. 
217°).  When  the  reaction  is  carried  out  in  boiling 
amyl  alcohol  3 -methyl-l  :  2  :  4 4riazolyl-5-phenylthio~ 
carbamide  (II),  m.  p.  197 — 199°,  is  produced.  The 
isomerisation  of  I  to  II  is  analogous  to  the  change 
observed  by  Fromm  (loc.  cit.).  Whilst  the  mol.  wt. 
of  II  in  phenol  is  normal,  that  of  I  is  about  one  half 
of  the  calculated  value.  With  allylthiocarbimide 
3-methyl-l  :  2  :  &4riazolyl-5-allylthiocarbaniide,  m.  p. 
125°,  is  produced  under  either  set  of  conditions. 
Aminoguanidine  hydrogen  carbonate,  obtained  from 
disodium  eyanamide  and  hydrazine  in  presence  of 
sulphuric  acid  and  subsequent  treatment  with 
potassium  hydrogen  carbonate,  is  converted  by 
phenylthiocarbimide  in  alcoholic  solution  into 
5-amino-3-thio-4-phenyl-l  :  2  :  4-triazole,  m,  p.  264° 
(cf.  Arndt  and  others,  A.,  1922,  i,  375)  (benzyl  deriv¬ 
ative,  m.  p.  172°;  dibenzyl  derivative,  m.  p.  137°; 
tribenzoyl  derivative,  m.  p.  138°).  5-Amino-3-methyl- 
thiol-4-phenyl-l  :  2  : 4-triazole  and  phenylthiocarb¬ 
imide  yield  a  compound,  C23H24C22)N8S2,  m.  p.  204°. 
A nili Jioguanidinophenylth iocarbamide,  m.  p.  167°,  is 
identical  with  the  product  from  phenylthiuret  and 
phenylhydrazine  (Fromm  and  Vetter,  A.,  1907,  i, 
982).  Allylthiocarbimide  and  anilinoguanidine  give 
a  mixture  of  anilinoguanidinoallylthiocarbamide  (III), 
m.  p.  128°,  and  a  compound,  CnH12N4S,  m.  p.  204° 
(decomp.),  either  a  triazole  or  a  thiodiazole,  formed 
presumably  from  the  intermediate 
NH2*C(:NH)-NH«NPh-CS*NH-C3H5.  Treatment  of 
III  with  hot  aqueous-alcoholic  alkali  yields  5  -  amino - 
Z-allylamino-2-p)henyl- 1  :  2  :  4 4riazole,  m.  p.  74° 

( 5 -phenylthioca rb i m id e  derivative,  m.  p.  192° ;  5 -allyl¬ 
thiocarbimide  derivative,  m.  p.  120°).  1-Phenyl- 
1:2:  4 - tr iazolyl-5-ph enylthiocarbam ide,  m.  p.  128°, 
2 -phenyl  -  3  -  methyl -1:2:4- triazolyl  -  5 -phenylthiocarb- 
amide,  m.  p.  181°,  and  - 5 -allylthiocarbamide,  m.  p. 
158°,  are  described. 

Acetamidoguanidine  nitrate  is  an  extremely  sensi¬ 
tive  reagent  for  tervalent  iron.  A  deep  violet  color¬ 
ation  is  produced  with  0*01  mg.  and  a  perceptible 
coloration  with  0*001  mg.  The  coloration  is  obtained  in 
presence  of  other  cations,  phosphate,  or  acetate,  but  is 
prevented  by  glycerol  or  tartaric  acid.  H.  Burton. 

Catalytic  hydrogenation  of  haemins  and  por¬ 
phyrins.  R.  Kuhn  and  G.  Seyffert  (Bcr.,  1928, 
61,  [Bl  2509—2516;  cf.  A.,  1927,  784).— Hsemin  can  be 
hydrogenated  in  aqueous-alkaline  or  pyridine  solution 
in  presence  of  various  contacts  in  such  a  manner 
that  addition  ceases  after  absorption  of  1  mol.  of 
hydrogen  (usually  10%  less  than  this  amount). 
Lower  values  indicate  unfavourable  conditions  which 
may  be  due  to  catalyst  or  hasmin.  Under  the  experi¬ 
mental  conditions,  particularly  with  platinum  metals 
deposited  on  carriers,  a  favoured  stage  of  hydrogen¬ 


ation  of  the  haemin  molecule  appears  to  be  attained  with 
the  introduction  of  2  atoms  of  hydrogen.  Speetro- 
scopieal  examination  of  the  hydrogenated  haemin 
solutions  does  not  indicate  the  presence  of  a  consider¬ 
able  proportion  of  mesohsemin,  so  that  the  production 
of  this  compound  accounts  for  only  a  fraction  of 
the  hydrogen  absorbed.  The  main  amount  is  not 
absorbed  by  the  unsaturated  side-chain  of  haemin. 
Mesoporphyrin,  in  which  the  side-chains  are  saturated, 
can  be  hydrogenated  by  the  same  contacts  which 
change  haemin  into  dihydrohsemin.  Mesoporphyrin 
dihydrochloride  in  glacial  acetic  acid  does  not  become 
changed  spectroscopically  and  the  reaction  product 
is  identical  with  the  original  material.  This  is  true 
also  of  mesoporphyrin  dimethyl  ester,  so  that  it  is 
concluded  that  the  adsorbed  hydrogen  is  only  very 
loosely  united  and  is  removed  by  contact  with  atmo¬ 
spheric  oxygen.  In  certain  cases,  dihydro  haemins 
appear  to  behave  analogously.  Formation  of  por¬ 
phyrinogens,  previously  achieved  only  with  sodium 
amalgam  or  with  hydriodic  acid  and  phosphonium 
iodide,  can  be  effected  catalytically  by  use  of  platinum 
oxide  in  glacial  acetic  acid;  the  isolated  products 
from  mesoporphyrin  dihydrochloride  and  mesopor¬ 
phyrin  dimethyl  ester  are  identical  with  the  original 
materials.  Protoporphyrin  dimethyl  ester  is  hydro¬ 
genated  to  a  leuco-compound  with  about  5  mols.  of 
hydrogen  in  presence  of  platinum  oxide  and  the 
product  is  oxidised  to  mesoporphyrin  dimethyl  ester, 
addition  occurring  thus  in  the  side-chain  and  the 
me  thine  bridges.  H.  Wren. 

Addition  of  bromine  to  protoporphyrin  di¬ 
methyl  ester  and  to  its  complex  zinc  salt.  W. 
Kuster  and  A.  Grosse  (Z.  physiol.  Chem.,  1928, 179, 
117 — 138).— The  acetylene  (A)  and  vinyl  (V)  side- 
chains  of  protoporphyrin  dimethyl  ester  may  exist 
as  such  or  may  form  a  conjugated  ring  system, 
CH2:C*CH:CH*.  These  would  give  the  same  product 
after  addition  of  chlorine  and  hydrobromic  acid  only 
if  the  pyrrole  nuclei  attached  are  identical. 

Bromination  of  protoporphyrin  dimethyl  ester  gave 
a  bluish-black  product,  A-(*$-)V-(a$-)tetrabromo- 
protoporphyrin  ester,  C36H3604N4Rr4,  showing  three 
bands  in  the  spectrum  at  590,  565 — 545,  530 — 515  uu. 
On  treatment  with  methyl  alcohol  a  bluish-black, 
crystalline  substance,  A -a-  V-$-dibromo-A-$-  V-oi-di- 
methoxyprotoporphyrin  dimethyl  ester,  showing  bands 
at  620 — 610,  580 — 560,  540—525,  515^90  was 
obtained.  When  the  dibromo-product  was  treated 
with  zinc  acetate  in  methyl  alcohol  the  methyl  was 
replaced  by  zinc  in  the  group  -CHICH'OMe  in  the 
doubled  molecule  (C37H3706N4Br2Zn)2Zn.  Similar 
treatment  of  tetrametnylhsematoporphyrin  gave  the 
salt  C38H4206N4Zn,  absorption  bands,  585 — 570, 
550 — 530  jxa.  Hydrolysis  with  aqueous  sodium  hydr¬ 
oxide  removed  the  two  ester  methyl  groups.  On 
heating  the  complex  zinc  salt  of  tetramethylhsemato- 
porphyrin  with  methyl-alcoholic  zinc  acetate  one 
methyl  ether  group  was  hydrolysed  and  the  methyl 
replaced  by  a  zinc  half  atom  (C37H3906N4Zn)2Zn. 

Oxidation  of  dibromodimethoxyprotoporphyrin 
ester  with  chromic  anhydride  gave  the  imide, 
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tetrabromoprotoporphyxin  dimethyl  ester  gave  bluish- 
black  dibrxmodicyanoprotoporphyrm  ester,  with  bands 
at  610—600,  680—560,  540—530,  515-495 
Hydrolysis  gave  A-a-F-  $-dibromo -A  -  V  -on-dicarb- 
oxymethylprotoporphyrin  dimethyl  ester,  absorption 
bands,  610 — 600,  570—560,  540 — 530,  575 — 490  fxp. 
The  zinc  salt  showed  two  absorption  bands  590 — 570, 
560 — 530  \LyLt  Reduction  with  hydriodic  acid  and  red 
phosphorus  gave  bromomethoxydicarboxyrmthylprolo- 
porphyrin  dimethyl  ester,  absorption  bands  610 — 600, 
570 — 560,  535 — 525,  510 — 485  fxp.  The  complex  zinc 
salt  of  protoporphyrin  dimethyl  ester  was  brominated. 
The  tetrabromo-derivative,  038H38O4N4Br4Zn,  showed 
a 4-banded  spectrum,  580,  570 — 540, 530, 510 — 490 
HycLrobromie  acid  was  removed  by  methyl  alcohol, 
and  the  whole  of  the  bromine  by  boiling  with  secondary 
sodium  phosphate,  giving  a  product,  C34H20O<iN4Zn ; 
spectrum  bands  570—550,  540 — 520  The  complex 

copper  salt  of  protoporphyrin  ester  on  bromination 
gave  a  product,  C3gH3404M4Br4Cu,  with  bands  at 
580,  560—555, 530,  and  510-490  pi* ;  the  chloro-ferric 
salt  gave  a  product ,  03eH3304N4FeClBr4,  a  metallic 
powder.  J.  H.  Berkinshaw. 

Tautomerism  of  some  heterocyclic  compounds 
[oxazolines,  thiazolines].  E.  Fromm  and  It. 
Kapeeeer-Ajdrer  [with  W.  Friedekthal,  L,  Stafg- 
ler,  J.  Edultz,  E.  Bratfmakf,  and  J.  Nussbaum] 
(Annalen,  1928,  467,  240—274). — An  extension  of  the 
work  on  the  tautomerism  of  amino-oxazolines  (A., 
1926,  716).  Aminothiazolines  react  with  thiocarb- 
imides,  yielding  two  series  of  t  hioear  bam  ides  according 
to  the  conditions.  No  tautomerism  is  found  in  either 
the  thiazole,  oxazole,  or  triazole  series,  in  the  first  two 
cases  presumably  because  of  the  aromatic  nature  of 
the  ring  systems.  When  2~ amino- 5-chioromethyl- 
oxazoline  (I)  is  heated  with  ammonium  chloride 
{%  parts)  and  alcohol  in  a  sealed  tube  at  100°,  $-chloro- 

-guanidinoisopropyl  alcohol  hydrochloride,  m.  p.  112° 
(picraie,  m.  p.  147°),  is  obtained.  The  tribenzoyl 
derivative,  m.  p.  178°,  of  the  base  is  identical  with  the 
compound  previously  described  (A.,  1925,  i,  594) 
as  2-amino-5~aminomethyliminazoline  tetrabenzoate. 
When  I  is  heated  with  dilute  ammonia  at  100°  there 
is  formed  2-amino-5-aminomethyloxazoline  (picraie, 
m.  p.  172° ;  chloroplaiinate).  Bcnzenesulphonylation 
of  1  yields  2-imino-Q-  chloromethylozazolinyl- 3- benzene- 
sulphonate,  m.  p.  111°  (2-benzoyl  derivative,  m.  p.  152°), 
hydrolysed  by  cold  dilute  sulphuric  acid  to  5-ckloro- 
mdhyloxazolidonyl-3-benzenesulphmmte,  m.  p.  106°. 
Bcnzenesulphonylation  of  the  reaction  product  from 
disodium  cyanamide  and  monochlorohydrin  gives  the 
inbenzenesulphonyl  derivative,  m.  p.  158°,  of  2-amino- 
5-hydroxymethyloxazoline.  Sodium  cyanamide  and 
propyleneehlor  ohydri  n  react,  forming  2-amino- 
o -methyloxazoline  (dibmzoyl  derivative,  m.  p.  75°), 
which  with  phenylthiocarbimide  gives  2-imino- 
^methylomzolinyl-3-phenyltktocarbamide ,  m.  p.  98°. 
When  this  is  heated  at  its  m.  p.  or  in  alcoholic  solution 
o-methyloxazolinyl-2-phenylthiomrbamide,  m.  p.  152°, 
is  formed,  whilst  dilute  sulphuric  acid  converts  it  into 
%-methyloxazolidonyl-3-phenyUhiocarbamide,  m,  p.  114°. 
Similar  tautomerism  is  exhibited  by  2  -amino-o-benzyl- 
thiolmeihyloxazoline,  m.  p.  92°  (dibmzoyl  derivative, 
m.  p.  112°),  from  I  and  benzylmercaptan,  which  gives 


24mino-D-bmzylihiolmethyloxazolinyl-3-phenyl-,  m,  p. 
89°,  and  -3-allyl-ihiocarbamides,  m.  p.  87°.  These  last 
compounds  are  hydrolysed  to  5-benzylthiolmethyl- 
oxazolidonyl-3-phenyl «,  m,  p.  107°,  and  -3 -allyl4hio- 
carbamide®,  m.  p.  59°,  and  converted  as  above  into 
o-benzylihiolmdhyloxazolinyl-2-phenyl m.  p.  129°,  and 
-2-ally l-thiocarbamides,  m.  p.  100°,  respectively. 

p - T oluenesulph onylation  of  aminothiazoline  (II) 
(Gabriel,  A.,  1889,  870)  (dibenzoyl  derivative,  m.  p. 
182°)  affords  2 -immothiazolinyl  Z-p-toluenesulphmiate , 
m.  p.  143°,  since  on  hydrolysis  ihiazolidonyl  3-p- 
toluenesulphhnate ,  m.  p.  158°,  is  produced.  Phenyl¬ 
thiocarbimide  in  the  cold  converts  II  into  2 -imino- 
thiazoUnyl-3-phenylthiocarbamide  (III),  m.  p.  60°, 
resolidifying  at  80°  with  m.  p.  129°  (picraie,  m.  p.  230°, 
exploding  violently  above  300°),  whilst  in  the  hot 
thiazolinyl-  2-phenylthiocarbamide,  m.  p.  130°,  is 
obtained.  TMazolidonyl-3-phenyUhiocarbamide  has 
m.  p.  103°.  2  - 1  minothiazolinyl-2-allylthioearb  imid e 
(IV),  m.  p.  71°,  resolidifying  at  79°,  giving  thiazolinyl- 
2-allylthiocarbamide,  m.  p.  143°,  yields  on  hydrolysis 
thiazolidonyl-3-allylthiocarbamide,  m.  p.  111°.  Deter¬ 
minations  of  the  mol.  wt.  of  III  and  IV  in  phenol  give 
values  which  are  approximately  one  half  of  the  theor¬ 
etical,  indicating  that  they  are  additive  compounds. 
This  possibility  is  discounted  by  the  formation  of 
thiazolidones  by  hydrolysis  ,  and  also  by  the  observation 
that  diphenylmethylthiocarbamide  gives  a  similar 
low  value.  2-Amino-5-phenyifchiazole  (Hantzsch  and 
Traumann,  A.,  1889,  414)  (benzoyl  derivative,  m.  p. 
124 — 125° ;  benzylidene  derivative,  m.  p.  127° ; 
p -ioluenemlphonyl  derivative,  m.  p.  150°)  does  not 
react  with  phenylthiocarbimide  in  the  cold,  but  In  the 
hot  yields  5-phenylihiazolyl -2-phenylthiocarbamide, 
m.  p.  213°.  2-Amino-o-methylthiazole  (dibenzoyl 
derivative,  m.  p.  110°)  gives  5-methyUhiazolyl- 

2- phmyl m.  p.  172°,  and  -2-allyl-ihiocarbamides,  m.  p. 
178°,  under  all  conditions. 

2-Amino-5-phenyloxazole,  m.  p.  216°  (benzoyl  deriv¬ 
ative,  m.  p.  182°;  acetyl  derivative,  m.  p.  184°),  from 
phenacyl  bromide  and  sodium,  cyanide  (cyanamide?), 
also  yields  Q-pkenyloxazolyl-2-phenylthiocarbamide, 
m.  p,  195°,  as  the  sole  product.  3-Amino-5-anilino- 
1 -phenyl- 1  : 2  :  4-triazole  (A.,  1907,  i,  982)  (mono- 
benzoyl  derivative,  m.  p.  105°)  and  phenylthiocarb¬ 
imide  give  the  corresponding  2-phenylthiocarbamide , 
m,  p.  194°  (3-allyUMocarbamide,  m.  p.  191°).  3-Amino- 
5-anilino-l  :  2  ;  4-triazole,  in.  p.  163°  (ef.  A.,  1922,  i, 
378),  obtained  from  hydrazine  hydrate  and  phenyl- 
^-benzylcyanothiocarbamide  (A.,  1895,  i,  461),  fur¬ 
nishes  the  corresponding  2-phenylthiocarbamide,  m.  p. 
203°  ( 3-allyUkiocarbamide ,  m.  p.  133°).  The  phenyl - 
and  allyl-thiocarbamido-denvatbroB  of  phenylguanazole 
(Pellizzarri,  A.,  1892,  356)  have  m.  p.  252°  and  220°, 
respectively.  3 -Amino- 5-thiol- 1  -phenyl- 1  :  2  :  4-tri¬ 

azole  affords  the  2-phenyUMocarbamide,  m.  p.  264°. 
The  phenylthiocarbamides  from  3-amino- 5-benzyIthiol- , 

3- aramo-5-methylthiol-,  and  5-amino- 3-benzyl  thiol- 
l-phenyl-l  ;  2  :  4-triazoles  (dibenzoyl  derivative,  m.  p. 
125°)  have  m.  p.  188°,  178°,  and  154°,  respectively, 
whilst  the  corresponding  allyUhiocarbamides  have  m,  p. 
129°,  138°,  and  138°,  respectively.  Phenylhydrazine 
reacts  with  dimethyl  cyanamidodithiocarbonate 
(Hantzsch  and  Wolvekamp,  A.,  1904,  i,  718)  forming 
o-amino-2-meihyllhiol-l-phenyl- 1  :  2  :  4 -triazole,  m,  p. 
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105°  (benzoyl  derivative,  m.  p.  118°),  whilst  dibenzyl 
cyanamidodi  th  ioearbonate  and  hydrazine  hydrate 
give  3-amino-4(5 tybenzylthiotriazole,  m.  p,  109° 
(hydrochloride,  m.  p.  100?,;  dibenzoyl  derivative,  m.  p. 
148°).  5-Benzylthioltriazolyl~3~phenyl-  and  -3 -allyl- 
ihiocarbamides  have  m.  p.  155°  and  116°,  respectively. 
The  p -toluenesulphonyl  derivative  of  3-amino-5-methyl- 
thiol- 1-phenyl-l  :  2  :  4 -triazole  (sulphone  derivative, 
m.  p.  304°  not  sharp)  has  m.  p.  142°.  Oxidation  of 
3-amino-5-benzylthiol- 1  -phenyl- 1  :  2  :  4- triazole  with 
potassium  permanganate  in  acetic  acid  solution  gives 
a  substance ,  C30H24NgS<J,  m.  p.  140°. 

Ethylenediamine  and  allylthioearbimide  react 
yielding  <x$-di (allylth iocarbamido) ethane ,  m.  p.  102°, 
which  when  treated  with  bromine  in  cold  chloroform 
solution  affords  otfi-di-  (5-bromornethyl-  2-  thiazolinyl- 

amino)eihane  (annexed 
formula,  X=Br),  m.  p. 
161°.  Moist  silver  oxide 
converts  this  into  the 
glycol  (X=OH),  m.  p. 
108°.  The  corresponding 
dinitrile  and  dicarboxylic  acid  have  m.  p.  118°  and  147°, 
respectively.  *$-Di-(5-methylene-2-thiazolinylamino)- 
ethane,  m.  p.  153°,  is  obtained  by  the  action  of  alcoholic 
potassium  hydroxide  on  the  above  bromo-compound. 
The  1  : 4 -diphenylthiocarbimide  (dibenzyl  derivative, 
m,  p.  102°)  and  1  : 4-diallylthiocarbimtde  (V)  deriv¬ 
atives  of  piperazine  have  m.  p.  263°  and  153°,  respec¬ 
tively.  Treatment  of  V  with  bromine  in  chloroform 
solution  yields  1  :  4-di-(5-bromomethyl-2-thiazolinyl)- 
piperazine,  m.  p.  156°  [di-(5-p-tolylmethyl)  derivative, 
m,  p.  135°],  which  with  alcoholic  potassium  hydroxide 
gives  the  corresponding  di-(o-meihylme)  derivative, 
m.  p.  166°.  Hydrobromie  acid  (d  1*49)  at  100°  under 
pressure  converts  V  into  1 : 4-di-(5-methyl-2-thiazolinyl)- 
piperazine,  m.  p.  280°.  H.  Burton. 

Aldehyde  condensations  with  diphenylisothio- 
hydantoin,  S.  S.  Kingsbury  and  K.  S.  Markley 
(J.  Washington  Acad.  Sci.,  1928,  18.  558 — 561). — 
The  following  condensation  products  have  been 
obtained  from  the  appropriate  aldehydes  by  the 
method  previously  described  (Hann  and  Markley,  A., 
1926,  623) :  5-o-Methoxybenzylidene-,  m.  p.  296 — 297° ; 
5-p-anisyl idenc- ,  m.  p.  199° ;  5-r erairylxdene- ,  m.  p. 
177 — 178°;  5-piper o nylide ne- ,  m.  p.  232°;  5-p-tolyl- 
idenc-f  m.  p.  197 — 198° ;  5-p-hydroxybenzylidene- ,  m.  p. 
above  300° ;  5-o-chlorobenzylidene-,  m.  p.  234 — 235°; 
and  o-m -nitrobenzylidene-,  m.  p.  219 — 220°,  -2  :  3 -di- 
phenylisotk  iohyda  n  tom, 

s-Trinitrobenzaldehyde  and  p-phenylpropaldehyde 
did  not  undergo  the  reaction,  nor  did  ^obutaldehyde  or 
citronellal ;  citral  yielded  5 -citrylidene-2  :  3-diphenyl- 
i&othi ohydantoin ,  m.  p.  230°.  E.  W.  Wignall. 

[Simplified  method  for  the  preparation  of 
substituted  jx-methylb  enzthiazoles  and  their 
tr ansf o rmation  into  new,  heterocyclic  poly- 
methine  dyes.]  R.  Schuloff,  R.  Pollak,  and  E. 
Rfisz  (Ber.,  192S,  61,  [B]t  2538— 2541).— An  account 
of  work  not  yet  completed,  induced  by  the  com¬ 
munication  of  Konig  (A.,  1928,  I3S5). 

(With  M.  Hopmayer.] — 5-Chloro-2-methvlbenz- 
thiazole,  m.  p.  6S°,  is  prepared  by  reducing  4  : 4'-di- 
cliloro-2  :  2'-dinitrodiphenyl  disulphide  with  zinc  dust 


and  hydrochloric  and  acetic  acids,  followed  by  treat¬ 
ment  of  the  zinc  mercaptide  with  acetyl  chloride.  The 
chlorothiazole  is  converted  by  methyl  sulphate  into 
the  methosulphaie,  m.  p.  217°,  which  with  p-dimethyl- 
aminobenzaldehyde  affords  the  polymethine  dye,  m.  p. 
245°.  6-Chloro-2  :  4-dimethylbenzthiazole,  m.  p.  79°, 
is  analogously  prepared  from  the  product  of  the  action 
of  sulphur  chloride  on  o-toluidine  hydrochloride. 
6-Ethoxy-2-methylbenzthiazole,  m.  p.  56°,  gives  an 
eihiodide,  m.  p.  156°,  and  amyliodide,  m.  p.  232°.  The 
ethiodide  condenses  with  anisaldehyde,  o-methoxy- 
benzaldehyde,  and  p-dimethylaminobenzaldehyde, 
giving  polymetliine  dyes,  m.  p.  231°,  231 — 232°,  and 
257°,  respectively ;  with  cinnamaldehyde  and  m-nitro- 
benz aldehyde,  dyes,  m.  p.  219 — 220°  and  211°, 
respectively,  are  obtained.  H.  Wren. 

Microchemical  reactions  of  theobromine.  M. 
Wagenaar  (Pharm.  Weekblad,  1929,  66,  1 — 5). — The 
crystal  forms  and  optical  properties  of  the  precipitates 
obtained  with  the  usual  reagents  are  described.  Iodine 
and  bromine  solutions,  and  potassium  bismuth  and 
potassium  antimony  iodides  all  give  precipitates  with 
solutions  of  1  part  of  theobromine  in  1000  parts,  and 
will  detect  1 — 2  jxg.  (0*001 — 0*002  rag.).  S.  I.  Levy. 

Micro  chemical  reactions  of  caffeine.  M.  Wage¬ 
naar  (Pharm.  Weekblad,  1928,  65,  1334—1339).— 
The  nature  of  the  crystalline  precipitates  obtained 
with  the  common  alkaloid  reagents  is  described.  The 
most  sensitive  test  is  the  salting  out  from  aqueous 
solution  by  addition  of  ammonium  phosphate,  by 
which  caffeine  may  be  detected  at  a  dilution  of 
1  :  5000.  S.  I.  Levy. 

Lupinine.  P.  Karrer,  F.  Canal,  K.  Zohner, 
and  R.  Widmer  (Helv.  China,  Acta,  1928, 11,  1062 — 
1084 ;  cf.  Schopf,  A.,  1928,  1144). — Details  are  given 
for  the  extraction  of  lupinine  (283  g.)  and  sparteine 
sulphate  (255  g.)  from  yellow  lupin  (100  kg.). 
Lupinine  methipdide  (Willstatter  and  Fourneau,  A., 
1902,  i,  557)  when  converted  into  the  meth -hydroxide 
and  then  distilled  yields  methyl-lupinme,  C10H18ONMe, 
b.  p.  140 — 143°/12 — 13  mm.  (this  and  the  compounds 
subsequently  derived  from  it  are  probably  mixtures  of 
isomerides),  reduced  by  hydrogen  and  platinum-black 
to  dihyd romethyl -lupinine ,  b.  p.  136— 141°/12  mm. 
Conversion  of  this  into  the  methiodide  gives  a  solid, 
m.  p.  202 — 203°  (30%),  and  oily  fractions  (63%),  the 
mixture  being  converted  as  above  into  dihydro- 
dimethyl-lupmine,  b.  p.  140 — 145°/11 — 12  mm.,  re¬ 
duced  to  telr ahy dr odimethyl -lupinine  (I),  b.  p.  140 — 
148°/10 — 11  mm.  The  meth-hydroxide  from  this  is 
decomposed  by  distillation  to  a  mixture  of  I  and  a 
mixture  of  unsaturated  alcohols  (II),  b.  p.  86—101°/ 
10 — 11  mm.,  d  0-S38,  <xD  4*0*34°  (0*25  dm.  tube),  of  the 
composition  C10H19-OH,  Oxidation  of  this  with  zinc 
permanganate  gives  the  corresponding  glycols,  further 
oxidised  by  chromic  anhydride  and  sulphuric  acid, 
yielding  small  amounts  of  formic  acid  and  the  lactmie , 
CgHjgOo,  b.  p.  253 — 255°,  probably  (3-hydroxymethyl- 
octoic  acid  lactone,  thus  indicating  that  II  contains 
8- hydroxymethyl- Att- nonene .  Reduction  of  II  to  the 
saturated  alcohols,  b.  p.  95 — 103°/11  mm.,  aD  4-0*39 — 
0*32°  (in  0*25  dm.  tube),  and  treatment  of  these  with 
phosphorus  pentabromide  gives  B-bromomethylnonane 
(in),  b.  p.  100— 102711  mm.,  [«Jj?  -3*01°.  Re- 
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duction  of  III  by  zinc  dust  and  alcohol  containing  a 
trace  of  platinic  chloride  and  finally  with  hydrogen 
and  platinum  affords  B-methylnonanef  b.  p.  54°/12  mm., 
d  0*723,  [a]if  about  —1*3°.  Trimethylamine  converts 
III  into  the  corresponding  quaternary  ammonium 
bromide ,  m,  p.  107 — 170°,  still  optically  active,  but 
E-methylenenonene  (IV),  b.  p.  53 — 54°/l  1  mm.,  obtained 
with  %-dimelhylaminmmthylnonam,  b.  p,  88 — 89°/ 
11  mm.,  by  distillation  of  the  quaternary  ammonium 
hydroxide  is  optically  inactive.  Treatment  of  IV  with 
ozone  gives  formaldehyde  and  n-propyl  n-amyl 
ketone,  b.  p.  76 — 77°/12  mm.  {semicarbazone,  m.  p. 
00 — 61°),  synthesised  from  hexoyl  chloride  and  zinc 
n-propyl  iodide.  The  Beckmann  rearrangement  of 
n-propyl  n-amyl  ketoxime,  b.  p.  119°/15  mm.,  gives 
fi-amylamine  and  butyric  acid.  n-Amyl  iso propyl 
ketone,  b.  p.  82°/ 15  mm.  (semicarbazone,  in.  p.  75°), 
and  methyldiethylamine  picrale ,  m.  p.  168°,  are 
described. 
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Lupinine  is  represented  best  by  (I),  whilst  sparteine 
is  formulated  as  a  condensation  product  of  1  mol.  of 
lupinine  and  1  inoL  of  piperidine.  H.  Burton.  . 


Alkaloids  from  Carney ia  gigantea  (Engelm.). 
Britt,  and  Rose  (Cereas  giganteus,  Engelm.), 
G.  Heyl  (Arch.  Pharm.,  1928,  266,  668— 673).— 1 The 
only  isolable  alkaloid  from  this  cactus  is  carnegme , 
Cl3H1902N,  a  strongly  alkaline  syrup,  the  following 
derivatives  of  which  are  described ;  hydrochloride 
(E20),  m.  p.  207° ;  hydrobromide,  m.  p.  228° ;  double 
salt  with  mercuric  chloride,  C|3H190*N,HgCl2.HCl ; 
chloroaurate ;  chloroplatinate.  Tne  base  contains  two 
methoxyl  groups ;  the  salts,  which  contain  one 
equivalent  of  acid,  are  optically  inactive.  Carnegine 
resembles  lophophorine  in  physiological  action  but 
b  not  identical  with  it.  S.  Coffey. 


Synthesis  of  bases  of  berberine  type  from 
compounds  of  the  type  of  tetrahydropapaverine, 
E,  Spath  and  E.  Kruta  (Monatsh.,  1928,  50,  341— 
348). — All  the  known  natural  alkaloids  of  berberine 
type  contain  aljkyloxy-groups  in  the  positions  3  and  4  in 
the  skeleton  formula  II  (X  or  Y— OMe,  or  XX  or 


YY—OgCHg).  The  hypothesis  has  been  put  forward 
that  such  bases  are  formed  in  the  plant  from  bases  of 
tetrahydropapaverine  type  (I)  by  condensation  with 
formaldehyde  in  the  2-position  to  the  tetrahydro- 
derivative  (II),  which  may  then  be  oxidised  to  the 
quaternary  base.  Attempts  to  carry  out  syntheses 
of  this  nature  have,  however,  always  led  to  derivatives 
of  type  III  bv  closure  in  the  6 -position,  viz.,  tetrahydro- 
+berberine  (XX=02CH2,  Y=OMe)  (Haworth,  Per¬ 


kin,  and  Rankin,  A.,  1924,  i,  1098),  norcoralydine 
(X  and  Y=OMo)  (Pictet  and  Chou,  A.,  1916,  i,  418), 
and  eoralydine  (Pictet  and  Malinowski,  A.,  1913,  i, 
1224).  It  is  now  shown,  however,  that  the  tetra- 
hydroxy-derivative,  tetrahydropapaveroline  (I,  X  and 
Y=OH),  condenses  with  formaldehyde  to  give  bases 
of  types  II  and  III  in  equal  amount.  It  follows, 
therefore,  that  the  original  hypothesis  still  holds  good 
if  it  is  assumed  that  in  the  plant  ring-closure  occurs 
before  alkylation. 

Repetition  of  the  synthesis  of  norcoralydine  as 
described  by  Pictet  and  Chou  (foe.  cil.)  gave  only  46% 
yield  of  the  base,  m.  p.  151*5 — 152-5°  (Pictet  and  Chou 
give  80 — 85%,  m.  p.  157 — 158°).  The  yield  was 
improved  to  69%  by  condensing  tetrahydropapaverine 
in  hydrochloric  acid  with  formaldehyde  (2  mols.)  in  a 
sealed  tube  at  100°.  In  neither  case  could  any  trace 
of  tetrahydropalmatine  be  detected.  Tetrahydro¬ 
papaveroline  was  condensed  with  formaldehyde  under 
similar  conditions  and  the  product  treated  with 
diazomethane.  By  careful  fractionation  of  the  product 
norcoralydine  and  tetrahydropalmatine  were  separ¬ 
ated  in  equal  amounts  and  in  a  total  yield  of  15%,  the 
poorness  of  the  yield  being  attributed  to  the  unsatis¬ 
factory  course  of  the  methylation.  R.  K.  Callow. 

Strychnine  and  brucine.  VIII.  R,  Ciusa 
(Gazzetta,  1928,  58,  774 — 775). — The  preparation  of 
0- acetyl isostry  ch nine  by  Oxford,  Perkin,  and  Robin¬ 
son  (A.,  1927, 1208)  confirms  the  presence  of  a  hydroxyl 
group  in  asostryehnine,  of  which  the  author  has 
prepared  a  benzoyl  derivative  (cf.  A.,  1920,  i,  176). 

E.  W.  WlGNALL. 

Micro-crystallographic  identification  of  yoh¬ 
imbine.  G.  Deniges  (Mikrochem.,  1928,  6,  113 — 
115). — Yohimbine  may  be  identified  by  the  character¬ 
istic  micro-crystalline  structure  of  the  free  base  and 
the  hydrochloride.  Further  confirmation  is  obtained 
by  addition  of  a  drop  of  a  solution  of  silver  nitrate  and 
a  drop  of  a  solution  of  sodium  carbonate  to  a  solution 
of  the  substance  in  a  drop  of  ammonia.  With 
yohimbine  a  yellowish-brown  micro-crystalline  mass 
is  obtained.  J.  3.  Carter. 

Alkaloids  of  Indian  aconites.  II.  ^-Acon¬ 
itine.  T.  M.  Sharp  (J.C.S.,  1928,  3094—3106). 
— Two  reactions  of  aconitine  (cf.  Dunstan.  and 
Carr,  J.C.S.,  1894, 65, 176,  and  later  papers)  arc  applied 
to  + aconitine.  ^-Aconitine,  when  heated  in  a 
sealed  tube  with  methyl  alcohol,  gives  veratroyl- 
methyl-t/i-aconine,  m.  p.  206 — 207°,  [a]D  +29-8°  [hydro¬ 
chloride,  m.  p.  249 — 250°  (decomp.),  [a]0  *—3*41°  (in 
water),  +  0*38°  (in  alcohol) ;  hydrobromide  mono- 
hydrate,  m.  p.  237 — 238°  (efferv.),  [a]D  +2*15°],  which, 
by  acetylation  with  acetic  anhydride,  leads  to  mono - 
acetylveratroylmethyl-i/f-acon ine  perchlorate ,  m.  p.  240 — 
242°,  whilst  with  acetyl  chloride  diaceiylveratroyl- 
methyl-^-aconine ,  m.  p.  160°,  [a]p  +18*43°,  is  obtained. 
Similarly,  tetra-acotyb+aeonine  with  methyl  or  ethyl 
alcohol  gives  only  triacetylmethyl-^-aconine,  m.  p.  280— 
282°,  [a]D  —18*5°,  or  triacetylethyl-ip-aconine,  m.  p. 
171°,  [a]p  —26°.  The  last  compound,  on  hydrolysis, 
gives  ethyl-fjt-aconine,  syrup. 

•^-Aconitine  when  heated  above  its  m.  p.  loses 
acetic  acid,  giving  crystalline  pyro-f-aconitim  (I), 
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m.  p.  132 — 135°,  [a]t>  +175*2°,  which  is  considered  to 
contain  a  bridged  linking,  since  0-aconitine  is  now 
shown  to  contain  two  hydroxyl  groups  [acetylation 
gives  diacetyl-ip-aconitine,  m.  p.  229°  (decomp.), 
[a]D  +24*0°  ;  monoacetyl-ip -aconitine  'perchlorate,  m.  p. 
225 — 22S°  (efferv.) ;  benzoylation  gives  only  mono- 
benzoyl-ip-aconitine  perchlorate ,  m.  p.  236°  (efferv.)], 
and  I  not  to  possess  a  double  linking,  and  also  since 
tetra- acetyl-^- aconine  when  heated  loses  1  mol. 
of  acetic  acid,  giving  triacetylpyro-p-aconine,  m.  p. 
155 — 158°,  [cc]D  +156*4°,  which  by  hydrolysis  fur¬ 
nishes  pyro-xp-aconine,  m.  p.  172°,  [a]D  +227*5°, 
identical  with  the  hydrolysis  product  from  I.  More¬ 
over,  acetylation  of  I  yields  triacetyldemethylpyro- 
ip-aconitine>  m.  p.  228°,  [a]D  5  +28*4°,  giving,  on 
hydrolysis,  a  demethylp yro-ip -aconine  different  from 
the  analogous  product  obtained  from  I  or  its  triacetyl 
derivative. 

The  results  of  Schulze  and  Liebner  (A.,  1917,  i,  470) 
are  discussed.  R.  J.  W.  Le  FhvRE. 

Optical  activity  of  0-morphine.  A.  K.  Balls 
and  W.  A.  Wolff  (J.  Biol.  Chem.,  1928,  80,  403— 
411).— The  optical  activity  of  0-morphine  increases 
with  increasing  concentration  of  the  base  and,  to  a 
smaller  extent,  of  potassium  ions,  but  diminishes  with 
increasing  hydroxyl-ion  concentration ;  curves  are 
given  showing  the  quantitative  relationships  observed, 
which  constitute  the  best  available  means  of  identify¬ 
ing  the  base.  C.  R.  Harington. 

Optically  active  isomerides  of  JV-phenyl-p- 
methylglycineamide-p-arsinic  acid  and  their 
use  in  the  resolution  of  ephedrine.  E.  Four- 
neau  and  V.  Nicolitch  (Bull.  Soc.  chim.,  1928,  [iv], 
43,  1232 — 1264). — a-Bromopropionamide,  m.  p.  120— 
121°  (yield  81*7%  from  a-bromopropionyl  bromide), 
with  p-aminophenylarsinic  acid  gives  iV-phenyl- 
P-methylglycinearaide-p-arsinic  acid  in  74%  yield 
(cf.  Jacobs  and  Heidelberger,  A.,  1920,  i,  108)  (sodium 
salt),  resolved  by  using  quinine  into  the  1-acid,  [ajf 
— 15*83°,  the  quinine  salt  of  which  crystallises  first,  and 
tho  d-acid,  [a]'g  +16*1°.  Attempts  at  resolution  with 
cinchonine  and  strychnine  were  unsuccessful.  Both 
d -  and  l-N  -phenyl- p-me  thy  lglycineamide-p-arsinic 
acid  readily  effect  tho  resolution  of  ephedrine,  the 
J-acid  salt  of  d-ephedrine  and  the  d- acid  salt  of  ?-ephe- 
drine  separating  first  in  the  two  cases. 

p -ai-Bromopropionamidophenylarsinic  acid  is  obtained 
(yield,  70%)  from  a-bromopropionyl  bromide  and 
p-aminophenylarsinic  acid.  p-Nitrophenylacetic  acid, 
m.  p.  149*5°  (yield  65%  on  the  nitrile),  was  converted 
through  the  chloride  into  p-ni trophenyl-a-bromoacetyl 
chloride  or  bromide,  and  thence  into  p-nitrophenyl- 
a-bromoacetamide,  m.  p.  148°  (crude).  The  latter  with 
p-aminophenylarsinic  acid  gave  aa-di-p-nitrophenyl- 
succinamide,  m.  p.  212°,  the  negative  result  being 
probably  due  to  the  proximity  of  two  negative  groups 
to  the  bromine  atom,  since  with  phenyl-a-bromo- 
acetamide  normal  condensation  gives  (yield  56%) 
phenylpkenylglycineamide-p-arsinic  acid.  Attempts  to 
resolve  this  with  quinine  failed.  Propionyl  chloride  on 
bromination  at  80°  affords  only  a-bromopropionyl 
bromide,  b.  p.  153 — 155°,  other  chlorides  behaving 
similarly  with  the  exception  of  twvaleiyl  chloride  and 
phenylacetyl  chloride.  Dieihylacelyl  bromide  has 


b.  p.  153 — 158°,  oL-bromodiethylacetyl  bromide  b.  p. 
98— 100°/25  mm.,  a-bromoisovaleryl  bromide  (from 
isovaleric  acid,  bromine,  and  phosphorus),  b.  p.  90°/ 
10  mm.,  <x-bromoheptoyl  bromide,  b.  p.  135°/45  mm., 
x-bromolauryl  bromide,  b.  p.  180°/45  mm.,  a-bromo- 
p -phenylpropionyl  bromide ,  b.  p.  160°/22  mm.,  phenyl¬ 
acetyl  chloride,  b.  p.  102*3°/17  mm.  (86%  yield,  using 
thionyl  chloride,  97%  with  phosphorus  trichloride), 
and  bromophenylacetyl  bromide,  b.  p.  150°/26  mm. 
(yield  84%).  R.  Brightman. 

Heterocyclic  arsenic  compounds.  IV.  Carb¬ 
amide-derivatives  of  arylarsinic  acids.  R.  W.  E. 
Stickings  (J.C.S.,  1928,  3131 — 3134). — Sodium 

p-arsanilate  reacted  with  an  aqueous  suspension  of 
cyanogen  bromide  to  form  p -carbamidophenylarsinic 
acid.  Similarly,  5-carbamido-2-hydroxyphenylarsinic 
acid  was  prepared  from  5-amino-3-hydroxyphenyl- 
arsinic  acid,  1  -aminobenzoxazole-4-arsinic  acid  from 
3-amino-4-hydroxyphenylarsinic  acid,  2 -aminobenz- 
iminazole-5-arsinic  acid  from  3  : 4-diami  nophenyl  - 
arsinic  acid,  l-amino-6-acetamidobenzoxazoleA-arsmic 
acid  from  3-  amino-  5-aeetamido-4-hydroxyphenyl  - 
arsinic  acid,  and  2  : 4-diketo-l  :  2  :  3  :  4 -tetrdhydro- 
1  :  Z-juinazoline-l -arsinic  acid  from  3-amino-4-carb- 
oxypheny  larsi nic  acid.  R.  J.  W.  Le  Fevre. 

Heterocyclic  arsenic  compounds.  V.  Benz- 
iininazolearsinic  acids.  M.  A.  Phillips  (J.C.S., 
1928,  3134 — 3140). — Tho  following  compounds  are 
described  :  2 -melhyibenz iminazole- 5 (6) -arsinic  acid 
nitrate,  2  :  2 f -dimethyl-5  :  5 r -arsenobenziminazole,  5  :  5'- 
arsenobenziminazole,  2-ethylbenziminazole-5(6)-arsinic 
acid  (calcium  and  magnesium  salts),  2- a -hydroxy- 
ethylbenziminazole-§( 6) -arsinic  acid  (magnesium  salt), 
benziminazole-4(l) -arsinic  acid,  m.  p.  277°  (decomp.) 
(calcium  and  magnesium  salts),  4  : 4' -arsenobenzimin¬ 
azole,  2-methylbenziminazole-4(l)-arsinic  acid,  m.  p. 
280—282°  (magnesium  and  calcium  salts),  2  :  2* -di¬ 
methyl-4  :  4'  -arsenobenziminazole,  2- oL-hydroxyethyl- 
benziminazole-4(l)-arsinic  acid  (magnesium  salt),  2  :  3- 
dihydroxyquinoxaline-§(l)-arsinic  acid,  m.  p.  above 
300°  (mono-  and  di-sodium  salts ;  calcium,  barium,  and 
magnesium  salts),  2  :  3 -dihydroxyquinoxaline-5( 8) - 
arsinic  acid,  m.  p.  above  300°  (calcium,  barium,  and 
magnesium  salts).  R.  J.  W.  Le  FirvRE. 

Action  of  alkyl  cMoroformates  on  stibanilie 
acid.  C.  S.  Hamilton  and  R.  E.  Etzelmiller  (J. 
Amer.  Chem.  Soc.,  1928,  50?  3360— 3363).— The 
following  earbalkoxy-derivatives  have  been  prepared 
from  purified  stibanilie  acid  and  the  appropriate  alkyl 
chloroformate  in  iV  -sodium  carbonate  solution : 
carbomethoxy -,  carbethoxy-,  carbopropoxy-,  carboisa- 
propoxy-,  carbobutoxy carboisobutoxy-,  carbo-$-chloro- 
ethoxy-,  and  carbo-y-chloropropoxy-stibanilic  acids. 
The  last  two  are  converted  by  5%  sodium  hydroxide 
at  70°  into  p-fi-hydrozyethylammophenylstibinic  acid 
and  d-y-hydroxypropylaminophenylstibinic  acid , 
respectively.  The  products  were  analysed  by  a 
modification  of  E wins’  iodometric  method  for  arsenic 
(J.C.S.,  1916, 109,  1356).  H.  E.  F.  Notton. 

Interactions  of  selenium  oxychloride  and 
phenols.  G.  T.  Morgan  and  F.  H.  Burst  all 
(J.C.S.,  1928,  3260 — 3270). — Phenol  and  selenium 
oxychloride  condensed  in  ether  or  chloroform  solu- 
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tion  to  give  tri-4-hydroxytriphenylsdenonium  chloride , 
in.  p.  232°  (decomp.)  [sulphate,  decomp.  269 — 270°; 
bromide ,  decomp.  237°;  nitrate ,  m.  p.  138 — 139° 
(decomp.) ;  chloroplatinaie ,  decomp.  244°;  methyl 
ether  (cf.  Hilditch  and  Smiles,  J.C.S.,  1908,  93,  1384) 
giving  triA-methozytriphenylselenonium  mercuri- 
chloride ,  m.  p.  68—70°],  which,  by  dissolving  in 
aqueous  sodium  hydroxide  and  reprecipitating  by 
carbon  dioxide  yielded  tri-4-hydroxytriphenylselenon- 
ium  oxide,  decomp.  240°;  this,  by  the  action  of 
bromine,  gave  tri  -  3  -  bromolri  -  4  -  hydroxytriphenyl  • 
selenonium  bromide,  m.  p.  251°,  and  tri- 3  : 5-dibromo- 
iri-4-hydroxytriphenylselenonmm  bromide,  decomp. 
261°. 

An  isomeric  trihydroxytriphenylsehnonium  chloride, 
(H0*CgH4)3,SeCl}2H20,  decomp.  125°,  was  also  isolated 
in  the  initial  condensation. 

Selenium  oxychloride  and  o-eresol  similarly  yielded 
friA-hydroxylri-Z-methyltriphenylselenonium  chloride , 
decomp.  231°  (corresponding  nitrate,  decomp.  224°), 
triA-hydroxyiri-Z -melh yl Ir ipJmiyl-se le nonium  oxide,  de¬ 
comp,  236°,  iri-&-twomotri-4-hydro%yLri-Z-methyllri- 
phenylsehnonium  bromide,  decomp.  253°,  and  di- 
4-hydroxijdi-Z-meihyldiphenyl  selenide,  m.  p.  98—99°. 
p- Cresol  led  to  tri-2-hydroxylri-B-methyUriphenyl- 
sdmonmm  chloride ,  decomp.  260—265°,  iri-2-hydroxy- 
iri-5~metkyltriphenyl$elenonium  oxide,  decomp.  160°, 
iri-Z-bromotri-2-hydroxyinS-melhyllripMnyUeUnomum 
bromide,  decomp.  195°,  di-2-hydroxydi-5-methyldi- 
phenyl  selenide,  m.  p.  111°,  and  5-chbroA :  4f-di- 
hjdroxy-Z :  Z'-ditolyl,  m.  p.  129—130°.  Resorcinol 
aiid  selenium  oxychloride  produced  tri* 2  :  4-dihydroxy* 
iripkenylselenonium  chloride,  m.  p.  206°  (with  acetone 
of  crystallisation),  whilst  p-naphthol  and  selenium 
oxychloride  gave  di-2-hydroxydi- 1-napJUhyl  sdenide, 
m«  p*  186°,  From  salicylic  acid  di-4-hydroxydiphenyl 
sdenide  dUZ-carboxylic  mid,  sintering  at  250°  and 
decomp,  272°,  was  obtained. 

The  results  indicate  that  two  types  of  reaction  may 
take  place  :  3R H-OH+SeOCi— >(HO»R)3SeCl+ 
HC14-H20  (e.g.,  phenol,  resorcinol)  or  3RH-OH+ 
SeOCI,  — >  Se (R*  OH)2 + ChR* OH + HC1 + H*0 ,  (e*., 
naphtkol  and  salicylic  acid);  both  may  occur  con¬ 
currently  {e.g.,  o~  and  p-cresols). 

R,  J.  W,  L e  FAvre. 

Formation  of  a  heterocyclic  ring  closed 
through  mercury  atoms.  L.  Yecchiotti  (Gaz- 
zotta,  1928,  58,  712 — 715). — Aniline  2  :  4-dimercuri- 
acetato  (A.,  1914,  i,  1063)  reacts  with  sodium  thio- 
sulphute  similarly  to  o-chloroaniline  (A.,  1925,  i, 
1058),  giving  a  compound ,  [C6H5MHg]I?  deeomp.,I62°, 
ln*  P*  184°,  which  probably  has  one  of  the  two  following 
structures  : 


Mercuri-compounds  from  purine  derivatives. 
}{;ft  [Caffeine.]  L.  Rosenthaler  (Arch.  Pharm., 
1928,  266,  694 — 696;  ef.  A.,  1924,  i,  110). — When  a 
solution  of  caffeine  and  mercuric  acetate  in  dilute 
acetic  acid  is  boiled  for  2  days,  acetoxymercuricaffeine, 


sintering  at  255°,  slight  decomp.  280°,  unmeited  at 
300°,  is  formed.  Potassium  chloride,  bromide,  or 
thioeyanate  solutions  precipitate  the  corresponding 
mercuri -compounds,  but  potassium  iodide  converts 
acetoxymercuricaffeine  into  merouricaffeine, 
(CgH^l^Og^Hg,  equ  p.  above  340°.  The  acetoxy- 
mercuri-derivative  furnishes  sparingly  soluble  com¬ 
pounds  with  tartaric  and  salicylic  acids.  It  is  prob¬ 
able  that  the  mercury  atom  is  attached  to  the  8-carbon 
atom.  S.  Coffey. 

Serological  differentiation  of  steric  isomerides. 
K.  Landsteiner  and  J.  van  ber  Schebr  (J.  Exp. 
Med.,  1928,  48,  315—320).—!-  and  d-Immune  sera, 
obtained  from  I-  and  <£-(p-ammobenzoylamino)- 
phenylacetic  acids,  diazotised  and  coupled  with 
proteins,  are  specific.  The  d!~antigen  reacts  with  both 
sera.  The  d-  and  /-immune  sera  also  differentiate 
between  the  d-  and  /-acids  when  not  combined  with 
proteins.  Chemical  Abstracts. 

Physico-chemical  behaviour,  as  dissolved 
sodium  salts,  of  eleetro-dialytically  purified 
protein  groups  from  pathological  human  blood- 
and  exudate-plasma.  I.  and  II.  K.  Hartl  and 
W.  Starlikger  (Z.  ges.  exp.  Med.,  1928,  60,  289— 
314,  315 — 335;  Chexn.  Zentr.,  1928,  ii,  459 — 460). — 
I.  The  isoelectric  point  of  albumin  is  pn  4*75,  varying 
between  4*95  and  4*38;  for  globulin,  5*14  (5*35 — 
4*95} ;  for  fibrinogen  4*81,  The  specific  viscosities 
are  0*109,  0*160,  0*250,  respectively,  with  marked 
deviations  in  both  directions ;  specific  refractions 
0*00151,  0*00173,  0*00209.  Similar  protein  fractions 
show  marked  differences  in  homogeneity.  Nephelo- 
metry  is  not  suitable  for  the  volumetric  investigation 
of  plasma-protein. 

II.  The  base-combination  diminished  irregularly 
within  the  protein  concentration  1*4—12*3  g,-%  with 
increasing  concentration.  The  base-combining 
power  diminished  with  increasing  concentration  of 
hydroxide,  but  considerable  individual  differences 
were  observed  in  similar  protein  fractions.  Differ¬ 
ences  were  also  observed  in  conductivity ;  hence  the 
differences  exhibited  by  the  proteins  in  pathological 
conditions  are  very  great.  A.  A.  Eldridge. 

Sp e ctr oph ot ometric  method  of  studying  haemo¬ 
globin  and  other  coloured  substances  in  solution. 
G,  E.  Davis  (Proc,  Iowa  Acad.  ScL,  1927,  34,  279— 
280). — The  spectrophotometric  method  for  deter¬ 
mining  haemoglobin  in  blood  is  fairly  accurate. 
Irregularities  in  the  shape  of  the  spectral  transmission 
curve  for  one  of  the  absorption  bands  of  oxyhemo¬ 
globin  were  observed.  Chemical  Abstracts. 

Hydrolysis  of  ovalbumin  by  trypsin  in  relation 
to  the  formation  of  diketopiperazines .  A. 
RlanchetiAbe  (Compt.  rend.,  1928,  188,  112—113; 
cf.  A.,  1927,  269).— Hydrolysis  of  crude  and  denatured- 
ovalbumin  with  trypsin  at  38°  and  f?a  8*5  leads  to  the 
formation  of  about  38%  of  diketopiperazines  in 
about  70  days.  The  reaction  is  more  irregular  in  the 
case  of  the  denatured  protein,  owing  possibly  to 
flocculation.  G.  A.  C.  Gough. 

Mol.  wt.  of  serum-albumin  and  of  serum- 
globulin.  T.  Svedberg  and  B.  Sjogren  (J.  Amer. 
Ghem.  Soc.,  1928,  50,  3318— 3332).— The  partial 
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specific  volumes  (0*748  and  0-745)  and  ultra-violet 
absorption  spectra  of  scrum-albumin  and  serum- 
globulin,  isolated  by  a  rapid  and  simple  procedure 
from  horse  blood,  have  been  determined.  Measure¬ 
ments  by  the  sedimentation  velocity  and  sediment¬ 
ation  equilibrium  methods  (cf.  A.,  1927,  718;  1928, 
783),  using  isoelectric  solutions  in  an  acetate  or 
phosphate  buffer  medium,  show  that  both  proteins 
are  homogeneous  with  regard  to  mol.  wt.  over  a  wide 
range  of  concentration.  The  mol.  wt.  of  the  former, 
67,500±2000,  and  that  of  the  latter,  103,800  ±3000, 
are  both  simple  multiples  of  that  of  egg-albumin  (cf. 
A.,  1928,  533),  and  are  nearly  identical  with  those  of 
haemoglobin  and  phyeocyan,  respectively.  At  con¬ 
centrations  below  0*5%,  serum -albumin  undergoes, 
without  change  in  absorption  spectrum,  a  reversible 
partial  decomposition  into  non-centrifugable  pro¬ 
ducts.  Prolonged  fractionation  of  either  protein 
causes  a  complicated  degradation  and  aggregation  of 
the  molecules,  with  formation  of  increasing  amounts 
of  non-centrifugable  matter.  These  changes  account 
for  the  apparent  heterogeneity  of  both  proteins 
observed  by  previous  workers.  Fractionation  pro¬ 
ducts  such  as  the  eu-  and  pseudo-globulins  probably 
differ  only  in  their  content  of  impurity. 

H.  E.  F.  Notton. 

Determination  of  tryptophan  in  proteins. 
Hate  of  liberation  of  tryptophan  by  enzymes. 
I.  K.  Ragins  (J.  Biol.  Chem.,  1928,  80,  543—550, 
551 — 556). — The  accuracy  of  the  vanillin-hydrochloric 
acid  reaction  for  the  determination  of  tryptophan  in 
protein  hydrolysates  (A.,  1925,  ii,  448)  is  confirmed ; 
whilst  native  proteins  fail  to  give  the  reaction  satis¬ 
factorily,  the  presence  of  some  of  the  tryptophan  in 
peptide  combination  in  the  material  precipitated  by 
mercuric  sulphate  does  not  interfere  with  the  deter¬ 
mination.  For  the  quantitative  precipitation  of 
tryptophan  by  mercuric  sulphate  the  chloride  con¬ 
centration  must  not  exceed  0*3%.  Pepsin  does  not 
liberate  tryptophan  from  proteins,  nor  does  erepsin 
liberate  an  additional  amount  of  this  amino-acid  after 
the  action  of  trypsin ;  tryptophan  is  liberated  by 
trypsin  very  rapidly  from  caseinogen,  less  so  from 
edestin  and  squash -seed  globulin. 

C.  R.  Harington. 

Hydrolysis  of  proteins  by  hydrofluoric  acid. 
E.  Cherbuliez  and  R.  Wahl  (Helv.  Chim.  Acta, 
1928,  II,  1252 — 1255). — Protein  substances  are 
hydrolysed  with  hot  25 — 50%  hydrofluoric  acid  (cf. 
Hugounenq  and  Morel,  A.,  1909,  i,  195,  685)  in  a  lead 
vessel,  and  after  removal  of  fluoride  ions  as  calcium 
fluoride,  the  hydrolysis  products  are  analysed  for 
total  nitrogen.  When  a  comparison  is  made  of  the 
results  with  those  for  hydrochloric  acid  hydrolysis  it 
is  found  that  the  percentage  of  ammonia-nitrogen 
is  higher,  the  result  of  partial  deamination  of  the 
amino-acids  formed.  The  amount  of  humins  formed 
is  relatively  large,  and  it  is  shown  that  under  the 
conditions  of  hydrolysis  about  37%  of  the  sugar  is 
destroyed  in  a  mixture  of  amino-acids  and  dextrose. 
The  method  appears  to  have  no  advantage  over  the 
usual  one.  H.  Burton. 

Loosely-bound  sulphur  in  egg-albumin,  W.  D. 
Treadwell  and  W.  Eppenberger  (Helv.  Chim. 


Acta,  1928,  11,  1035 — 1042). — Hydrolysis  of  a 
1*5%  solution  of  egg-albumin  with  an  equal  volume  of 
OTiV-sodium  hydroxide  solution  at  78°  in  rigid 
absence  of  air  follows  the  course  of  a  bimolecular 
reaction.  Subsequent  determination  of  the  sulphide 
ions  formed,  by  electrometric  titration  with  lead  ions, 
gives  a  limiting  value  of  0*266%,  which  is  about 
one  half  the  value  found  by  Osborne  (A.,  1902,  i, 
250)  and  one  sixth  of  the  total  sulphur  present.  The 
mol.  wt.  of  ovalbumin  is  of  the  order  of  12,000. 

H.  Burton. 

Composition  and  characteristics  of  the  pro¬ 
teins.  S.  P.  L.  Sorensen  (Forh.  III.  nord.  Kemist- 
motet,  1928,72 — 91). — A  review  of  recent  work,  mainly 
1920 — 1920,  on  the  determination  of  the  composition 
and  structure  of  the  proteins.  H.  F.  Harwood. 

Volumetric  determination  of  protein  solutions. 
W.  D.  Treadwell  and  W.  Eppenberger  (Helv. 
Chim.  Acta,  1928,  Ii,  1053 — 1062). — When  protein 
solutions  are  treated  with  excess  of  tannin  the 
resulting  precipitate  adsorbs  colloidal  ferric  ferro- 
cyanide,  causing  decolorisation  of  the  solution,  and 
the  end-point  is  reached  when  a  permanent  blue 
colour  remains  in  the  solution.  During  the  titration 
the  mixture  is  stirred,  but  not  violently  enough  to 
cause  either  disintegration  of  the  precipitate  or 
coagulation  of  the  Prussian-blue.  Addition  of  acid 
or  alkali  causes  marked  diminution  in  the  adsorption 
(when  marked  deviations  from  the  isoelectric  point 
are  obtained),  and  the  addition  of  varying  amounts 
of  neutral  salts  gives  widely  differing  results.  Protein 
solutions  containing  salts  should  be  dialysed  before 
titration.  The  method  needs  very  careful  manipul¬ 
ation.  Gelatin- tannin  precipitates  adsorb  more 
Prussian-blue  than  egg- albumin  precipitates. 

H.  Burton. 

D e termination  of  peptide  and  basic  forms  of 
nitrogen.  C.  O.  Appleman,  W.  E.  Loomis,  T.  G. 
Phillips,  W.  E.  Tottingham,  and  J.  J.  Willaman 
(Plant  Physiol.,  1927,  2,  497 — 501). — A  report  of  a 
Committee  of  the  American  Society  of  Plant  Physio¬ 
logists.  Chemical  Abstracts. 

Sources  of  error  in  organic  micro-elementary 
analysis.  II.  Determination  of  carbon  and 
hydrogen.  F.  Bock  and  K.  Beaucourt  (Mikro- 
chem.,  1928,  6,  133 — 143 ;  cf.  Friedrich,  A.,  1923, 
ii,  788). — A  critical  discussion.  Errors  due  to  the 
presence  of  carbon  and  hydrogen  compounds  in  the 
oxygen  etc.  used  and  impurities  given  off  by  rubber 
connexions  may  be  avoided  by  the  insertion  of  a 
platinised  asbestos  catalyst  followed  by  a  bubbler 
and  absorption  vessel  in  front  of  the  combustion 
tube.  J.  S.  Carter. 

Apparatus  for  the  micro-determination  of 
carbon  by  the  method  of  Nicloux.  M.  Nicloux 
(Bull.  Soc.  Chim.  biol.,  1928,  10,  1271—1272).— 
The  stopcock,  controlling  the  ingress  of  sulphuric 
acid  to  the  apparatus,  is  replaced  by  a  funnel  on  a 
capillary  stem  fitted  with  a  ground-in  plunger  (cf. 
A.,  1927,  436,  996).  G.  A.  C.  Gough. 

Sulpho-chromic  oxidation  of  carbonaceous 
substances.  General  wet  method  of  micro¬ 
determination  of  carbon.  A.  Boivtn  (Compt. 
rend.,  1928,  187,  1076—1078). — The  carbonaceous 
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substance  is  oxidised  in  solution  by  heating  on  a 
water-bath  for  30  min.  with  sulphuric  acid,  potassium 
dichromate,  and  silver  chromate.  The  apparatus 
used  is  that  of  Nicloux  (A.,  1927,  436)  with  the 
modification  that  any  carbon  monoxide  present  is 
burnt  to  tho  dioxide  by  an  electrically  heated 
platinum  filament,  the  necessary  oxygen  being 
supplied  by  decomposition  of  the  chromic  acid. 

B.  W.  Anderson. 

Determination  of  nitrogen,  M.  R.  R,  Sivan 
and  M.  S.  Rajit  (Madras  Agric.  Dept.  Yearbook, 
1926  (1927),  6 — 10). — The  substance  is  heated  with 
concentrated  sulphuric  acid  and  a  platinum  spiral 
as  in  KjeldahPs  method ;  the  cooled  liquid  is 
neutralised  with  sodium  hydroxide,  calcium  is  pre¬ 
cipitated  as  oxalate,  the  diluted  solution  is  filtered 
through  dry  paper,  and  the  ammonia  determined  by 
Nessler’s  method.  Chemical  Abstracts. 

Determination  of  maltose  and  dextrose.  W. 
Braun  and  B.  Bleyer  [with  W,  Eliiardt]  (Z,  anal 
Chcm.,  1929,  76,  1—38).— The  various  existing 
methods  for  the  determination  of  dextrose  and 
maltose  have  been  carefully  investigated  with  special 
reference  to  their  limitations  and  to  inherent  and 
systematic  errors.  Methods  are  given  for  the  deter¬ 
mination  of  dextrose  and  maltose  by  the  reduction  of 
Fehling  s  solution,  the  determination  of  mixtures  of 
dextrose  and  maltose  by  reduction  of  Fehling’s  and 
Barfoed's  solutions,  the  determination  of  mixtures  of 
dextrose,  maltose,  and  dextrin  by  reduction  of 
Fehlmg’s  and  Barfoed’s  solutions,  inversion  and 


reduction  of  Fehling’s  solution,  the  micro-determin¬ 
ation  of  maltose  by  reduction  of  Fehling's  solution, 
and  the  determination  of  dextrose,  maltose,  and  their 
mixtures  by  reduction  of  an  alkaline  solution  of 
iodi ne.  The  necessary  tables  and  full  details  are  given , 
together  with  actual  examples  illustrative  of  the 
calculations  involved.  J.  S.  Carter. 

Determination  of  anthraquinone  in  mixtures 
with  benzanthrone.  P.  I.  Sokolov  and  L.  Gure¬ 
vich  (J.  Chem.  Ind.  Moscow,  1928,  5,  308—309). — 
Sieliseh’s  method  is  untrustworthy.  The  mixture 
(1  g.)  is  boiled  under  reflux  with  glacial  acetic  acid 
(45  c.c.) ;  a  mixture  of  chromium  trioxide  (5  g.), 
glacial  acetic  acid  (5  c.c.),  and  water  (5  c.c.)  is  added 
during  2  hrs.,  the  liquid  boiled  for  a  further  2  hrs., 
then  diluted  with  cold  water  (400  c.c,).  The  benzan- 
throne  is  thus  oxidised  to  anthraquinone- 1 -carboxylic 
acid,  whilst  the  anthraquinone  is  unaffected.  After 
1  hr.  the  precipitate  is  collected,  washed  with  water 
and  then  with  150  c.c.  of  1%  sodium  hydroxide 
solution,  and  treated  at  70°  with  15  c.c.  of  a  10% 
solution  of  sodium  hyposulphite  in  10%  sodium 
hydroxide.  The  red  solution  of  anthraquinone  is 
filtered  through  a  Gooch  crucible,  the  residue  washed 
with  a  1%  sodium  hyposulphite  solution,  and  the 
filtrate  treated  at  70°  with  5  c.c,  of  30%  hydrogen 
peroxide  solution  to  precipitate  the  anthraquinone, 
which  is  collected,  washed  with  water,  dried,  and 
weighed.  If  the  sample  contains  more  than  50 — 
60%  of  anthraquinone,  treatment  with  hyposulphite 
may  be  omitted.  Chemical  Abstracts. 
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Regulation  of  respiration.  XX.  Quin- 
hydrone  electrode  for  determination  of  hydrogen- 
ion  concentration.  R.  Gesell  (Amer.  J.  Physiol., 
1928,  87,  1 — -7). — An  electrode  for  use  with  small 
quantities  of  blood  or  cerebrospinal  fluid  is  described. 

B.  A.  Eagles. 

Regulation  of  respiration,  XXI.  Sodium 
cyanide  and  pn  of  cerebrospinal  fluid.  R. 
Gesell  and  A.  B.  Hertzman  (Amer.  J.  Physiol., 
1928,  87,  8 — 14). — Intravenous  injection  of  sodium 
cyanide  in  the  dog  produces  an  initial  alkalinity  of 
the  cerebrospinal  fluid  followed  during  recovery  by  an 
increasing  acidity.  B.  A.  Eagles. 

Regulation  of  respiration.  XXII.  Alveolar 
oxygen  and  pn  of  cerebrospinal  fluid.  XXIII. 
Haemorrhage  and  pn  of  cerebrospinal  fluid. 
A,  B.  Hertzman  and  R.  Gesell  (Amer.  J.  Physiol., 
1928, 87, 15 — 19, 20 — 23). — XXII.  The  administration 
of  gaseous  mixtures  with  low  oxygen  content  is  accora- 
panied  by  a  decrease  in  the  hydrogen-ion  concentration 
of  the  cerebrospinal  fluid.  Re-administration  of  air 
is  followed  by  an  increased  hydrogen-ion  concen¬ 
tration  exceeding  the  original  level. 

XXIII.  Hemorrhage  produces  no  change  in  the 
hydrogen-ion  concentration  of  the  cerebrospinal 
fluid.  Re-injection  of  the  blood  always  increases  it. 

B.  A.  Eagles. 


Regulation  of  respiration.  XXIV.  Mechanical 
asphyxia  and  pa  of  cerebrospinal  fluid.  R. 
Gesell  and  A.  B.  Hertzman  (Amer.  J.  Physiol., 
1928,  87,  24 — 28), — Mechanical  asphyxia  increases 
the  hydrogen-ion  concentration  of  the  cerebrospinal 
fluid.  B.  A.  Eagles. 

Method  of  oxygenating  blood.  L.  E.  Bayliss, 
A.  R,  Fee,  and  E.  Ogden  (J.  Physiol.,  1928,  66, 
443—448). — An  artificial  “  lung  ”  consisting  of 
alternate  revolving  and  stationary  plates  is  described. 
The  oxygenator  consisting  of  five  pairs  of  plates  has 
an  air  volume  of  600  c.c.  and  when  revolving  at  a 
speed  of  200  r.p.m.  contains  54  c.c.  of  blood  at 
any  moment.  When  running  in  an  atmosphere 
of  oxygen  it  will  introduce  19  c.c.  of  oxygen  per 
minute  into  the  blood  flowing  through  it. 

B.  A.  Eagles. 

Seasonal  variation  of  the  carbon  dioxide 
content  of  the  blood  of  the  snail.  M.  Duval 
(Compt.  rend.,  1929,  188,  104 — 107). — The  carbon 
dioxide  and  sodium  hydrogen  carbonate  contents  of 
the  blood  of  the  snail  are  slightly  lower  during  the 
periods  of  hibernation  and  inactivity.  This  is  in 
contrast  to  the  sodium  chloride  content,  which 
increases  as  the  density  of  the  blood  increases.  The 
mechanism  which  tends  to  oppose  these  variations  is 
unknown.  G.  A.  C.  Gough. 
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Manganese-copper-iron  complex  in  haemo¬ 
globin  formation,  R.  W.  Titus,  H.  W.  Cave,  and 
J.  S,  Hughes  [with  H,  L.  Keil]  (J.  Biol.  Chcm.,  1928, 
SO,  565—570). — The  haemoglobin  formation  of  young 
rats  on  a  diet  of  milk  supplemented  with  iron  was 
accelerated  about  equally  by  addition  of  copper  and 
of  manganese,  and  still  more  by  a  combination  of 
the  two.  C.  R.  Harington. 

Effect  of  proteins  and  vitamins  on  haemo¬ 
globin  production  in  the  rat.  G.  F.  Cartlanb 
and  F.  0,  Koch  (Amer.  J.  Physiol.,  1928,  87,  249— 
261). — Rats  fed  on  diets  containing  10%  of  gluten  or 
18%  of  caseinogon  can  regenerate  their  blood  satis¬ 
factorily  after  severe  haemorrhage.  Vitamins-A  and 
-E  and  probably  -B  are  not  specifically  essential  for 
haemoglobin  formation  in  the  rat.  B.  A.  Eagles. 

Sulphur  content  of  the  haemoglobin  in  the  blood 
of  pure-bred  dogs  and  of  some  other  animals. 
E.  Timar  (Biochem.  Z.,  1928,  202,  365— 379).— The 
sulphur  contents  of  the  haemoglobin  of  the  blood  of 
cats  and  of  cattle  (as  well  as  of  some  horses)  are 
respectively  0*97%  and  0-58%,  and  hence  the  pro¬ 
portions  of  iron  and  sulphur  in  the  blood  arc  expressed 
by  the  ratios  Fe  :  and  Fe  :  S3.  The  value  0*5S% 
is  only  rarely  found  in  the  case  of  the  blood  of  dogs  of 
ordinary  breed,  the  values  usually  found  being 
0*70%,  0*61%,  and  0*50%.  These  three  values  give 
no  simple  relationship  between  iron  and  sulphur,  but, 
as  in  the  ease  of  the  figures  for  cats,  cattle,  and  horses, 
they  confirm  the  findings  of  Valer  (cf.  A.,  1928,  191). 
The  haemoglobin  of  the  blood  of  pure- bred  dogs 
contains  0*57%  S  (corresponding  with  the  ratio 
Fe  :  S3),  and  this  value  is  also  found  in  the  cases  of 
the  ass  and  the  fox.  There  is  0*71%  S  in  haemoglobin 
from  the  goose.  In  haemoglobin  which  contains 
0*58  or  0*97%  S  all  the  sulphur  must  be  present  as 
cysteine  or  evstino.  W.  McCartney. 

New  organic  phosphorus  constituent  of 
erythrocytes.  S.  Posternak  (Compt.  rend.,  1928, 
187,  1165 — 1167). — From  the  so-called  acid-soluble 
fraction  of  the  phosphorus  compounds  from  horse’s 
erythrocytes,  a  substance,  probably  a-ketotrihvdroxy- 
adipic  acid  pS-diphosphate,  [a]  +8*8°  (after  neutralis¬ 
ation  with  ammonia,  +15*04°),  has  been  isolated. 
When  hydrolysed  in  an  autoclave  at  125 — 130°  for 
6 — 7  hrs.  it  gives  a  product  which  reduces  Fehling’s 
solution  more  strongly  than  the  original  substance. 

G.  A.  C.  Gough. 

Phosphoaminolipins  and  sterols  of  Mood- 
serum  and  plasma.  M.  A,  Machebceuf  (Compt. 
rend.,  1929,  188,  109 — 111). — Adjustment  of  the 
Pu  of  blood-serum  or  -plasma  to  3*8  with  0*02A7-sul- 
phurie  acid  after  removal  of  the  globulins  by  the 
addition  of  half-saturated  ammonium  sulphate  gives 
a  precipitate  which  dissolves  in  a  small  volume  of 
water  on  the  addition  of  ammonia  (pn  7*3).  Re¬ 
peated  dissolution  and  precipitation  of  this  product 
gives  a  substance  consisting  of  phosphoaminolipins 
(22*7%),  cholesteryl  esters  (17*7%),  and  proteins, 
(59*1%).  Extraction  of  a  neutral  solution  of  the 
mixture  with  ether  gives  no  lipins,  whilst  addition 
of  alcohol  gives  a  precipitate  which  dissolves  in  excess 
and  slowly  reappears  after  boiling. 

G.  A.  C.  Gough. 


Cholesterol  and  lipoid  phosphorus  of  the 
blood  in  infancy  and  childhood.  M.  B.  Gordon 
and  D,  J.  Cohn  (Amer.  J.  Dis.  Children,  1928,  35, 
193 — 200). — Blood-serum  from  the  umbilical  cord 
at  birth  contains  89  mg.  per  100  e.c.  of  cholesterol  and 
4*1  mg.  per  100  c.c.  of  lipoid  phosphorus;  blood- 
serum  in  the  first  week  affords  similar  values.  The 
cholesterol  content,  which  is  136  mg.  per  100  c.c.  at 
the  end  of  the  first  year,  increases  to  169  mg.  in  the 
sixth  year.  At  the  end  of  the  first  year  the  lipoid 
phosphorus  content  is  5*8 — 6*1  mg.  per  100  c.c., 
remaining  constant  during  the  next  four  years,  and 
reaching  7*8  mg.  in  the  sixth  year. 

Chemical  Abstracts. 

Cholesterol  and  cholesteryl  ester  in  the  blood- 
serum  of  cattle  late  in  pregnancy  and  during  the 
early  lactation  period,  R.  E.  Shore  and  J.  W. 
Gowen  (J,  Exp.  Med.,  1928,  48,  25^-30). — The  total 
cholesterol  and  cholesteryl  ester  of  bovine  serum 
during  the  “  dry  ”  period  of  late  pregnancy'  is  low. 
Following  parturition  the  total  cholesterol  and 
cholesteryl  ester  of  bovine  serum  show  a  still  greater, 
very  transient  decrease  followed  by  a  gradual  rise 
to  reach  a  fairly  constant  level  40 — 50  days  post 
parlum.  This  lactation  level  is  very  much  higher 
than  the  "  dry  ”  level.  Chemical  Abstracts. 

Biometry  of  calcium,  inorganic  phosphorus, 
cholesterol,  and  lipin-phosphorus  in  the  blood 
of  rabbits.  I.  Normal  rabbits.  A.  R.  H  arnes 
(J.  Exp.  Med.,  1928,  48,  549 — 565). — Determinations 
were  made  throughout  the  year  on  eighty  rabbits.  The 
serum  contained  14*5+0*10  to  18*5+0*39  mg.  of 
calcium  and  4*96+0*20  to  6*82+0*20  mg.  of  inorganic 
phosphorus  per  100  c.c, ;  the  whole  blood  contained 
51*1  +1*18  to  83*3+1*34  mg.  of  cholesterol  and 
94*8+1*40  to  168*3+10*18  mg.  of  lecithin  per  100  c.c. 
Correlation  coefficients  are  as  follows :  inorganic 
phosphorus  and  lecithin,  — 0*794+0*088 ;  calcium 
and  cholesterol,  —0*887+0*051 ;  cholesterol  and 
lecithin  0*560+0*164.  Chemical  Abstracts. 

Blood-urobilin.  Determination  in  normal 
human  blood.  M.  A.  Blankenhorn  (J.  Biol. 
Chem.,  1928,  80,  477 — 485). — Blood-serum  is  treated 
with  zinc  acetate  and  alcohol  and  kept  for  24  hrs. 
at  0° ;  the  solution  is  then  cleared  on  the  centrifuge 
and  the  fluorescence  determined  by  comparison  with 
standard  solutions  of  aeriflavine.  The  average  con¬ 
centration  of  urobilin  in  normal  human  blood-serum 
is  0*28  mg.  per  100  c.c.  C.  R.  Harington, 

Physiology  of  ergothioneine.  B.  A.  Eagles 
and  H.  M.  Yaks  (J.  Biol.  Chem.,  1928,  80,  615— 
622). — Out  of  many  samples  of  pig’s  blood  one  was 
encountered  which  yielded  no  ergothioneine ;  trans¬ 
ference  of  these  pigs,  which  had  been  fed  on  garbage, 
to  diets  rich  in  maize  led  to  formation  of  ergothioneine 
in  the  blood.  In  accordance  with  this  observation, 
solutions  prepared  by  hydrolysis  with  sulphuric  acid 
of  egg-albumin,  various  cereal  proteins,  and,  in 
particular,  zein  gave  a  positive  reaction  for  the 
thiolglyoxaline  ring,  indicating  the  probable  presence 
of  thiolhistidine,  whilst  cascinogen  and  gelatin  failed 
to  give  this  reaction.  C.  R.  Harington. 

Blood-chemistry  of  the  albino-rat.  A.  K. 
Anderson  and  H.  E.  Honeywell  (Penn.  Agric. 
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Exp.  Sta.  Bull.,  1927,  No.  213,  7). — Non-protein 
nitrogen  and  urea  values  are  slightly  higher  than 
for  human  blood.  Creatinine,  creatine,  uric  acid, 
chlorides,  and  dextrose  were  also  determined. 

Che Mie ai»  Abstracts. 

Yeast  feeding  and  Mood-constituents  of  bens. 
A.  A.  Hervath  (Amer.  J.  Physiol.,  1928,  87,  208— 
220). — Hens  fed  with  active  yeast  show  an  increase  in 
the  inorganic  phosphorus  and  uric  acid  of  the  plasma. 
Inactive  (heated)  yeast  causes  a  fall  in  the  inorganic 
phosphorus  and  but  a  small  rise  in  the  uric  acid  of  the 
plasma.  The  addition  of  taka-diastase  to  an  inactive 
yeast  ration  makes  it  similar  to  active  yeast  in  so  far 
as  its  effect  on  the  phosphorus  and  uric  acid  of  the 
plasma  is  concerned.  B.  A.  Eagles. 

Serum-proteins  and  complex  ions.  S.  G.  T. 
Bendien  and  L.  W.  Janssen  (Rec.  trav.  chim., 
1928,  47,  1042 — 1057). — A  study  of  the  factors 
involved  in  the  precipitation  of  proteins  by  acidified 
vanadium  salts.  B.  A.  Eagles. 

Micro-determination  of  serum-protein.  E. 
Fried  (Z.  ges.  exp.  Med.,  1928.  60,  515 — 520 ;  Chem, 
Zentr.,  1928,  ii,  700). — Total  protein  is  precipitated 
by  half-saturation  of  0-1  c.c.  of  serum  with  ammonium 
sulphate  and  addition  of  1 — 2  c.c.  of  0-02Ar-acetic  acid, 
and  globulin  by  half-saturation  with  ammonium 
sulphate  after  five-fold  dilution  with  water,  centri- 
fuging,  and  filtering  with  suction  through  asbestos. 

A.  A.  Eldridge. 

Catalase  number  and  index  of  blood  of  newly- 
born  Mttens.  F.  von  Kruger  (Biochem.  Z.,  1928, 
202,  18 — 20). — The  number  of  blood-corpuscles  and 
the  catalase  number  are  considerably  smaller  in 
cats  6  days  to  8  weeks  old  than  in  fully-grown  cats, 
whilst  the  catalase  index  is  the  same. 

P.  W.  Clutterbuck. 

Influence  of  simultaneous  hunger  and  thirst 
on  the  catalase  number  and  index  of  blood.  F. 
vox  Kruger  (Biochem.  Z.,  1928,  202,  21—28).— 
During  simultaneous  thirsting  and  starving,  the 
Hood-corpuscle  number  per  unit  volume  of  blood 
and  the  catalase  number  are  considerably  increased, 
but  the  catalase  index  is  unaltered. 

P.  W.  Clutterbuck. 

Relationship  of  lactic  acid  to  optical  activity 
°f  blood.  S.  L.  Wright,  jun.,  E.  F.  Herr,  and 
J-  R.  Paul  (J.  Biol.  Chem.,  1928,  80,  571—587).— 
The  optical  rotation  of  the  ultra-filtrate  from  blood- 
serum,  both  in  normal  blood  and  in  blood  from 
diabetic  subjects,  was  observed  immediately  after 
shedding,  and  after  the  blood  had  been  incubated 
until  glycolysis  was  complete.  The  initial  dextro¬ 
rotation  was  converted  during  glycolysis  into  a 
Isevorotation  of  a  somewhat  lower  degree ;  the 
phenomenon  has  been  shown  to  be  due  principally  to 
the  accumulation  of  the  kevorotatory  salts  of  d-lactic 
acid.  Some  such  phenomenon  raav  account  for  the 
results  of  Lundsgaard  and  Holboll  (A.,  1925,  i,  1494) 
and  others.  C.  R.  Harinoton. 

Absorption  of  leevulose  by  red  blood-cor¬ 
puscles.  G.  Eisner  and  F.  Lewy  (Biochem.  Z., 
1928,  202,  91 — 98). — Dextrose  is  readily  but  laevulose 
is  little  or  not  at  all  absorbed  by  erythrocytes,  and  the 
latter  sugar  must  therefore  play  a  different  role  in 


metabolism  from  that  of  the  former.  Increased  absorp¬ 
tion  under  insulin  could  not  be  definitely  established. 

P.  W.  Clutterbuck. 

Determination  of  blood-sugar.  T.  L.  Byrd 
(J.  Lab.  Clin,  Med,,  1927,  12,  609— 613).— The 
author’s  micro-modification  of  Folin  and  Wu’s 
method  is  trustworthy ;  further  comparisons  have 
been  made.  Chemical  Abstracts. 

Blood-sugar  determination  and  separation  of 
sugar  with  live  yeast.  A.  L.  Raymond  and  J.  G. 
Blanco  (J.  Biol.  Chem.,  1928,  80,  631). — In  view  of 
the  work  of  Benedict  (A.,  1928,  438)  the  term  “  dis¬ 
appearance  ”  is  substituted  for  “  adsorption  ”  in  the 
authors’  recent  paper  (A.,  1928,  1392). 

C.  R.  Harington. 

Blood-sugar*  M.  Somogyx  and  H.  V.  Kramer 
( J.  Biol.  Chem.,  1928, 80,  733 — 742). — Determinations 
of  true  sugar  in  blood  (i.e.,  the  difference  of  the  total 
and  lion-fermentable  reducing  substances ;  cf.  A., 
1927,  1214)  by  three  independent  methods  gave 
practically  identical  results,  so  that  no  evidence  is 
afforded  of  the  existence  in  blood  of  a  fermentable 
sugar  other  than  dextrose.  C.  R.  Harington, 

Blood-sugar.  E.  R.  Orent  (J.  Lab.  Clin.  Med., 

1927,  12,  433 — 438). — Kramer  and  Gittleman’s 
micro-method  accords  well  with  Folin  and  Wu’s 
method.  Results  obtained  with  dextrose  solutions, 
normal  and  diabetic  human  blood,  and  the  blood  of 
dogs  in  convulsions  following  ligation  of  the  hepatic 
artery  were  compared.  Chemical  Abstracts. 

Colorimetric  resorcinol-hydrochloric  acid 
micro-method  of  blood-sugar  determination, 
B.  Glassmann  and  A.  Zwilling  (Z.  physiol.  Chem., 
1929,  180,  124 — 126). — A  modification  of  the  method 
for  the  determination  of  blood-sugar  (A.,  1926,  192, 
1169)  involving  the  use  of  a  colorimeter  at  the 
ordinary  temperature  is  described.  The  values  so 
obtained  agree,  within  the  experimental  error,  with 
those  obtained  by  the  Hagedorn-J ensen  method. 

J.  W.  Baker. 

Blood  micro-analysis.  I.  Teplov  (Biochem.  Z., 

1928,  202,  14 — 17). — The  micro-burette  usually  used 
in  micro-titrations  is  replaced  by  a  graduated  pipette, 
the  fluid  being  drawn  into  and  expelled  from  this  by 
movement  of  a  screw  working  on  a  rubber  balloon. 

P.  W.  Clutterbuck. 

Muscle-haemoglobin  in  the  fowL  R.  P.  Ken¬ 
nedy  and  G.  H.  Whipple  (Amer.  J.  Physiol.,  1928, 
87,  192 — 195). — Spectrophotometric  analysis  of 

chicken-blood  haemoglobin  is  identical  with  that  of 
dog-blood  haemoglobin.  The  muscle-haemoglobins  of 
the  two  animals  are  also  identical,  B.  A.  Eagles. 

Red  colouring  matter  of  cardiac  and  skeletal 
muscle.  R.  Schonheimer  (Z.  physiol.  Chem.,  1929, 
180,  144 — 148).— Specimens  of  hsemin  isolated 

respectively  from  the  heart-muscle  of  an  ox  and  from 
the  skeletal  muscle  of  a  dog  were  each  converted  into 
the  corresponding  -mesoporphyrin  (by  the  action  of 
hydrogen  iodide  in  acetic  acid),  which  by  com¬ 
parison  of  the  methyl  and  ethyl  esters  are  shown  to 
be  identical  with  each  other  and  with  that  obtained 
from  blood.  J-  W.  Baker. 
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Occurrence  and  decomposition  of  pyrophos™ 
phate  in  cells.  I.  K.  Lohmann  {Biochem.  Z., 
1928,  202,  466 — 493). — Pyrophosphate  is  present  in 
fresh  muscle  to  the  extent  of  about  20%  of  the  total 
acid-solublc  phosphate.  It  can  be  isolated  from  frog, 
rabbit,  and  crab  muscle  as  well  as  from  baker’s  yeast 
by  neutralising  the  trichloroacetic  acid  extract  of  the 
cells  with  barium  hydroxide,  precipitating  barium 
pyrophosphate  in  acetic  acid  solution,  and  converting 
the  barium  salt  by  way  of  the  lead  or  copper  salt  into 
the  sodium  salt.  By  analysis  of  the  latter,  by  pre¬ 
paration  of  roseoeobaltie  pyrophosphate,  and  by 
comparison  of  the  curves  of  velocity  of  hydrolysis 
by  acids  and  of  electro -titration  with  the  corre¬ 
sponding  curves  of  authentic  pyrophosphate,  the 
identity  of  the  biological  material  is  established. 
Quantitatively  the  biological  pyrophosphate  is  deter¬ 
mined  as  the  difference  between*  “  true  ”  inorganic 
phosphate  plus  phosphagen- phosphate  and  the  value 
obtained  after  7  minutes’  further  hydrolysis  by  means 
of  j\T- hydrochloric  acid  at  100°.  The  electrometric 
titration  curve  of  pyrophosphorie  acid  in  the  region 
pB  1*73 — 12*25  has  been  determined.  In  the 
hydrolysis  of  pyro-  to  ortho -phosphoric  acid  dis¬ 
placement  of  the  reaction  towards  the  alkaline 
side  occurs  below  6*8  and  to  the  acid  side  above 
this  value.  W.  McCartney. 

Non-specific  pressor  principle  of  tissues.  J.  B. 
Collip  (J.  Physiol.,  1928,  66,  416— 430).— Fresh 
tissue  is  thoroughly  minced  and  added  to  five  volumes 
of  boiling  water,  the  mixture  is  boiled  for  5  min.,  and 
the  filtrate  is  concentrated  in  a  vacuum  to  one  third 
of  its  volume.  After  removing  fatty  substances 
mechanically  and  by  ether  extraction,  tlio  concen¬ 
tration  is  continued  in  a  vacuum  until  the  extract  is 
syrupy  and  the  concentrate  is  extracted  with  three 
volumes  of  acetone.  The  acetone  layer  contains 
much  of  the  pressor  fraction.  The  residue  is  re¬ 
extracted  several  times.  The  combined  acetone 
extracts  are  concentrated  in  a  vacuum  to  a  syrup 
which  is  again  extracted  with  acetone.  An  aqueous 
or  saline  solution  of  the  final  acetone  extract  after  all 
traces  of  acetone  have  been  removed  is  used  for 
studying  its  effects  after  intravenous  injection.  The 
pressor  effect  is  enhanced  by  small  doses  of  ergot- 
amine,  antagonised  by  cocaine,  and  unaffected  by 
atropine.  The  height  and  duration  of  the  response 
are  directly  related  to  the  size  of  dose.  Small  amounts 
of  the  extract  have  little  or  no  effect  on  isolated 
intestine,  uterus,  or  heart.  B.  A.  Eagles. 

Methionine.  G.  Barger  and  F,  P.  Coyne.— See 
this  vol.,  175. 

Normal  lipin  content  of  organs.  II.  B. 
Reward  (Biochem.  Z.,  1928,  202,  99— 105).— The 
lipin  contents  of  the  acetone-ether  and  alcohol 
extracts  of  the  fresh  and  dried  corpus  luteum,  ovary, 
testis,  thyroid,  suprarenal,  and  pancreas  are  tabul¬ 
ated.  The  genital  glands  are  richest  and  the  thyroid 
and  pancreas  least  rich  in  lipins  (cf.  A.,  1928,  1154). 

P.  W.  Clutterbuck. 

Distribution  of  nnsaturated  fatty  acids  in 
tissues.  Ill*  Vital  organs  of  the  ox.  W.  R. 
Bloor  (J.  Biol.  Ghem.,  1928,  80,  443—454).— 
Figures  are  given  for  the  lipin  distribution  of  the 


liver,  kidney,  pancreas,  lung,  and  brain  of  the  ox. 
Much  variability  was  observed,  not  only  between 
different  organs,  but  also  between  the  same  organ  in 
different  animals ;  the  least  variable  constituent  was 
the  phospholipin  fraction,  which  is  therefore  regarded 
as  fairly  characteristic  of  a  given  organ.  Lecithin 
and  kephalin  were  found  in  equimolecular  amounts. 
The  iodine  values  of  the  lecithin  and  kephalin  fractions 
of  the  various  organs  were  closely  similar,  and  a 
general  resemblance  was  observed  in  the  iodine 
values  of  all  phospholipin  fractions ;  the  unsaturated 
acids  contained  large  amounts  of  arachidonic  acid, 
but  no  trebly  unsaturated  acid.  C.  R.  Harington. 

Highly  tmsaturated  fatty  acid  of  liver-lipins. 
Preparation  of  arachidonic  acid.  J.  B.  Brown 
(J.  Biol.  Chem.,  1928,  80,  455 — 460) . — Crude  liver-fat 
was  hydrolysed,  the  mixed  acids  were  converted  into 
the  methyl  esters,  and  the  latter  distilled.  Bromin- 
ation  of  all  fractions  yielded  almost  exclusively 
methyl  octabroynoarachidonate ,  m.  p.  228—231°,  which, 
when  reduced  with  zinc  dust  in  alcohol,  gave  methyl 
arachidmuzte,  b.  p.  200 — 210° /7  mm. ;  hydrolysis  of 
the  latter  gave  arachidonic  acid  with  the  correct 
iodine  value.  The  work  of  Hartley  (A.,  1909,  ii, 
597)  is  thus  confirmed.  C.  R.  Harington. 

Protoplasm  and  glutathione.  A.  Giro  cd 
(Compt.  rend.  Soc.  Biol.,  1928,  98,  376 — 377 ;  Chem. 
Zentr.,  1928,  i,  2946). — Glutathione  is  always  combined 
with  protoplasm  and  appears  to  be  specially  associated 
with  the  chondriosomes.  A.  A.  Eldridge. 

Composition  of  protoplasm.  V.  W.  Lepesch- 
kin  (Science,  1928,  68,  45 — 48). — Protoplasm  con¬ 
sists  chiefly  of  proteins  and  lipins  probably  in  un¬ 
stable  chemical  combination ;  salts,  and  possibly 
carbohydrates  and  the  decomposition  products  of 
proteins,  are  also  present.  Living  protoplasm  is  a 
hydrophilic  colloid,  the  protein-lipin  compounds 
forming  the  dispersion  medium. 

Chemical  Abstracts. 

Electrical  conductivity  of  protoplasm.  S.  Gel- 
fatj  (Protoplasma,  1928,  4,  192 — 200). — -The  average 
conductivity  of  the  various  specimens  was  equivalent 
to  that  of  O-OoiV-potassium  chloride  solution ;  an 
exception  was  that  of  starfish  eggs,  equivalent  to 
0-25N.  Chemical  Abstracts. 

Structure  of  living  matter  in  the  light  of 
colloid  research.  J.  Sfek  (Kolloid-Z.,  1928,  46, 
314 — 320). — A  lecture  on  the  application  of  the  con¬ 
cepts  of  colloid  chemistry  to  biological  problems. 

E.  S.  Hedges. 

Imitation  of  organic  forms  by  means  of 
albumin  and  mineral  acids.  L.  A.  Herrera 
(Atti  R.  Accad.  Lincei,  1928,  [vi],  8,  460 — 464). — 
Further  experiments  are  described  (see  this  vol.,  90). 

Normal  cerebrospinal  fluid  in  children.  IX 
Stewart  (Arch.  Dis.  Childhood,  1928,  3,  96 — 108). — 
Normal  cerebrospinal  fluid  of  children  contains  15 — 
55  mg.  (lumbar),  12 — 50  mg.  (cisterna  magna), 
5 — 18  mg.  (lateral  ventricles)  of  protein  per  1000  c.c. ; 
the  protein  content  does  not  vary  with  increasing  age. 
The  chloride  content  is  630 — 760  mg.  per  100  c.c.; 
the  sugar  content  is  45 — 66%  of  the  blood-sugar. 

Chemical  Abstracts. 
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Tryptophan  reactions  in  the  cerebrospinal 
fluid.  B.  S.  Walker  and  F.  H.  Sleeper  (J.  Lab. 
Clin.  Med.,  1927,  12,  1048— 1052).— The  amount  of 
tryptophan  in  cerebrospinal  fluid  and  egg-albumin 
varies,  although  not  quantitatively,  with  the  protein 
content.  Chemical  Abstracts. 

Cholesterol  and  cholesteryl  ester  content  of 
bovine  colostrum.  R.  E.  Shope  and  J.  W,  Gowen 
(J.  Exp.  Med.,  1928, 48,  21 — 24). — The  total  amount  of 
cholesterol  found  in  colostrum  and  milk  is  com¬ 
paratively  low.  The  amount  in  colostrum  declines 
at  a  decreasing  rate  as  milk  secretion  develops,  until 
at  48  hrs.  the  cholesterol  is  nearly  the  same  as  that 
found  in  milk  3  or  7  months  after  parturition.  The 
morning  milk  differs  from  the  evening  milk  in  that 
the  cholesterol  present  as  ester  is  greater  in  amount. 

Chemical  Abstracts. 

Lipin  content  of  butter.  B.  Rewald  (Biochem. 
Z.,  1928,  202,  391—393). — The  lipin  (lecithin)  con¬ 
tent  of  butter,  deduced  from  the  phosphorus  content, 
is  1-17 — 1*73%.  Differences  in  different  butters  may 
be  due  to  such  factors  as  the  nature  of  the  fodder 
supplied  to  the  cattle,  the  period  of  lactation,  and  the 
season  of  the  year.  Skim  milk  contains  only  traces  of 
lipins.  W.  McCartney. 

Action  of  heat  on  lipins.  B.  Rewald  (Biochem, 
Z.,  1928,  202,  394—398).” — Although  isolated  lipins 
are  very  readily  decomposed  by  heat  and  by  atmo¬ 
spheric  oxygen,  in  a  natural  condition  and  accom¬ 
panied  by  fats  they  may  be  boiled  or  roasted  without 
undergoing  any  considerable  decomposition. 

W.  McCartney. 

Dextrose  content  of  the  vitreous  humour.  F. 
Ask  (Sart.  acta  ophthalm.,  1928,  5,  23 — 28;  Chem. 
Zentr.,  1928,  i,  3084). — In  pathological  conditions, 
especially  glaucoma,  the  vitreous  humour  contains 
less  dextrose  than  the  aqueous  humour. 

A.  A.  Eldridge. 

Pancreatic  secretion.  R.  Oartjsi  (Folia  Clinica, 
1928,  3,  209 — 255). — An  internal  and  an  external 
pancreatic  secretion  exist,  but  changes  in  the  secre¬ 
tions  are  not  always  accompanied  by  corresponding 
histological  changes.  The  external  secretion  is  com¬ 
posed  of  trypsin,  lipase,  and  amylase.  The  internal 
secretion  is  produced  by  the  islets  of  Langerhans  and 
is  able  to  act  on  carbohydrates.  The  various  methods 
suggested  for  determining  the  enzymes  are  discussed 
and  a  modified  method  for  determining  amylase  is 
given.  T.  H.  Pore. 

Does  a  gastric  lipase  exist  ?  G.  Melli  and 
Radici  (Folia  Clinica,  1928,  3,  169— 190).— The 
authors  conclude  that  the  lipase,  the  existence  of 
which  in  the  gastric  juice  is  affirmed  by  some  and 
denied  by  others,  is  actually  the  lipase  which  occurs 
normally  in  the  gastric  mucosa  and  leaves  this 
accidentally  as  a  result  of  trauma  following  probing. 
The  functions  of  this  lipase  are  probably  limited  to 
the  interior  of  the  individual  cells.  The  stomach 
plays  no  part  in  the  digestion  of  fats. 

T.  H.  Pope. 

Elimination  of  thiocyanate,  a  source  of  error 
m  the  ferric  chloride  test  for  lactic  acid.  L,  A. 
Crandall  (J,  Lab.  Clin.  Med.,  1928,  13,  1046— 
1047). — The  presence  of  potassium  thiocyanate  in 


gastric  contents,  particularly  of  patients  who  smoke, 
affects  the  ferric  chloride  test  for  lactic  acid;  it  is 
removed  by  the  addition  of  saturated  mercuric 
chloride  solution.  Chemical  Abstracts. 

Colorimetric  determination  of  inorganic 
sulphate  in  urine.  B.  S.  Kahn  and  S.  L.  Leiboff 
(J.  Biol.  Chem.,  1928,  80,  623— 629).— The  urine  is 
treated  with  benzidine  hydrochloride  and  the  pre¬ 
cipitate  of  benzidine  sulphate  separated  on  the 
centrifuge  and  diazotised ;  a  standard  solution  of 
ammonium  sulphate  is  treated  similarly.  The  two 
solutions  are  then  treated  with  phenol  and  excess  of 
sodium  hydroxide  and  the  resulting  colours  compared. 

-  C.  R.  Harington. 

Effects  of  sera  from  normal  and  anaemic 
persons  on  growth  of  seedlings.  L.  B.  Upjohn, 
R.  Isaacs,  and  F.  G,  Gustafson  (Arch.  Int.  Med., 
1928,  42,  909 — 915). — Seedlings  of  Lupinus  albns 
grown  in  Shive’s  nutrient  saline  solution  and  con¬ 
taining  serum  from  normal  persons  show  an  average 
rate  of  growth  of  76%  of  the  rate  of  growth  in  Shive’s 
solution  alone.  The  growth  of  seedlings  in  solutions 
containing  serum  from  patients  with  pernicious 
anaemia  did  not  vary  significantly  from  that  in  serum 
taken  from  normal  persons.  B.  A.  Eagles. 

Utilisation  and  rate  of  excretion  of  ingested 
creatine  by  normal  and  arthritic  subjects.  F.  A. 
Cajori,  L.  M.  Wright,  and  E.  Stele  (Arch.  Int. 
Med.,  1928,  42,  901 — 908). — Arthritic  patients  are  m 
efficient  as  normal  subjects  in  their  ability  to  retain 
creatine  administered  orally.  The  rate  of  excretion, 
however,  is  slower  in  the  arthritic  patients,  and  this 
may  be  due  to  a  disturbance  of  peripheral  blood-flow. 

B.  A.  Eagles. 

Atopy  :  blood-calcium  and  gastric  analysis. 
L.  H.  Grief  and  W.  S.  McElroy  (Arch.  Int.  Med., 
1928,  42,  865 — 871). — Patients  in  atopic  conditions 
have  a  normal  blood-calcium  value,  but  frequently 
show  achlorhydria  and  hypoacidity.  B.  A.  Eagles. 

Blood-sugar  of  corpuscles  and  plasma  in 
diabetic  and  alimentary  hyperglycemia.  M. 
Somogyi  (Arch.  Int.  Med.,  1928,  42,  931 — 938). — 
The  distribution  of  blood-sugar  between  corpuscles 
and  plasma  can  be  determined  only  from  true  sugar 
values.  The  relative  sugar  content  of  corpuscles  is 
the  same  in  the  blood  of  diabetics  and  normal  indi¬ 
viduals.  The  distribution  of  sugar  is  unaffected  by 
changes  in  blood-sugar  level  caused  by  ingestion  of 
dextrose.  B.  A.  Eagles, 

Rational  insulin  therapy  based  on  daily  Mood- 
sugar  curves.  A.  Gottschalk  and  A.  Spring  - 
born  (Klin.  Woch.,  1928,  7,  1129—1133;  Chem. 
Zentr.,  1928,  ii,  458). — The  metabolic  picture  is  best 
obtained  clinically  by  means  of  blood-sugar  curves 
extending  over  24  hrs.  A.  A.  Eldridge. 

Salabrose  (tetraglucosan)  in  diabetes.  E. 
Kaufmann  (Z.  ges.  exp.  Med.,  1928,  60,  116 — 132; 
Chem.  Zentr.,  1928,  ii,  367). — Oral  administration  of 
tetraglucosan  is  usually  followed  in  diabetic  and  in 
normal  subjects  by  a  rise  in  the  blood-sugar,  which 
also  follows  intravenous  injection.  With  rabbits, 
tetraglucosan  has  no  effect  on  insulin  hypoglycaemia. 
The  use  of  tetraglucosan  in  diabetes  is  discussed. 
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After  removal  of  dextrose  by  fermentation,  the 
substance  may  be  determined  polarimetrically  or 
colorimetrically  by  reduction  of  picric  acid  to  picramic 
acid.  The  latter"  method  is  unsuitable  for  its  deter¬ 
mination  in  urine.  A.  A.  Eldridge. 

Clinical  calorimetry.  XLIII.  Thresholds  of 
ketosis  in  diabetes,  epilepsy,  and  obesity.  W.  S. 
McClellan,  H,  J,  Spencer,  E.  A.  Talk,  and  E.  F. 
Du  Bois  (J.  Biol.  Chem.,  1928,  80,  639—652).— 
The  threshold  of  ketosis  (i.en  excretion  of  0*1  g.  of 
acetone  in  24  hrs.)  was  reached  in  normal,  diabetic, 
and  epileptic  subjects  when  the  fatty  acid  :  dextrose 
ratio  of  the  food  metabolised,  calculated  by  the 
formula  of  Woodyatt  (Arch.  Int.  Med.,  1921,  28, 
125),  exceeded  1*5;  in  a  case  of  obesity  the  ratio 
could  be  raised  to  2*4  without  producing  ketosis. 

0.  R.  Harxkgton. 

Urinary  C  :  N  and  O  :  N  ratios  in  phloridzin 
diabetes.  A,  R.  Peskin  (Biocliem.  Z,,  1928,  202, 
5 — 13). — In  phloridzinised  dogs  and  rats,  other 
dysoxidisable  substances  than  sugar  are  excreted  in 
increased  amounts  in  the  urine ;  the  substances  are 
rich  in  hydrogen  and  not  identifiable  with  acetone 
compounds  (cf.  A.,  1926, 639,  642). 

P.  W.  Clutterbuck. 

Rile  acids  in  jaundice.  I.  Katayama  (Arch. 
Int,  Med.,  1928,  42,  916— 930) —Calculated  as 
sodium  glycoeholate,  the  bile  acids  of  normal  blood- 
serum  vary  from  5  to  12  mg.  per  100  c.c.  Bile  acids 
are  absent  from  normal  urine.  There  is  a  marked 
increase  in  the  bile  acids  of  the  serum,  accompanied 
by  urinary  excretion  of  bile  acids  in  patients  with 
cholecystitis,  disease  of  the  liver,  catarrhal  jaundice, 
obstructive  jaundice,  cardiac  decompensation,  and 
duodenitis.  Changes  in  concentration  of  bile  acids 
in  the  blood  bear  no  relation  to  variation  of  bilirubin 
in  the  blood.  Bile  acids  appear  in  the  urine  when  the 
blood-serum  value  exceeds  20  mg.  per  100  c.c. 

B.  A.  Eagles. 

Determination  of  bilirubin  in  blood.  H.  F. 
Shattgck,  J.  A.  Killian,  and  M.  Preston  (J.  Lab. 
Clin.  Med.,  1927,  12,  802 — 810), — The  icterus  index 
was  more  trustworthy  than  van  der  Bergh’s  method, 
the  latter  being  unsatisfactory  in  50%  of  the  cases  of 
latent  jaundice.  Chemical  Abstracts. 

Urea  tolerance  test.  S.  E.  King  (Arch,  Int.  Med., 
1928,  42,  877 — 892). — Following  the  ingestion  of 
1  g,  of  urea  per  10  lb.  body-weight  the  blood-urea  of 
normal  individuals  returns  to  its  control  level  in 
14  hrs.  In  the  cases  of  impaired  renal  function 
investigated,  there  remained  after  14  hrs.  an  average 
elevation  above  the  control  level  of  10*3  mg.  of  urea- 
nitrogen  per  100  c.c.  of  blood.  B.  A.  Eagles. 

Chemical  changes  in  dog's  blood  in  experi¬ 
mental  peritonitis.  T.  G.  Orr  and  R.  L.  Haden 
(J.  Exp.  Med.,  1928,  48,  339— 342).— The  changes  in 
chloride,  urea,  and  non-protein  nitrogen  resemble 
those  in  pyloric  and  high  intestinal  obstructions,  but 
there  is  no  alkalosis.  Chemical  Abstracts. 

Intestinal  pn  in  experimental  rickets.  B.  L. 
Oser  (J.  Biol.  Chem,,  1928,  80,  487 — 497). — In 
agreement  with  Shohl  and  Bing  (A.,  1928,  1288)  the 
focal  pR  in  experimental  rickets  in  rats  is  variable. 


and  its  measurement  is  not  a  sound  measure  of  the 
vitamin- JD  content  of  the  diet  (cf.  Jephcott  and 
Bacharach,  A.,  1928,  332) ;  the  relative  alkalinity  of 
the  intestinal  tract  of  rachitic  rats  is  most  marked  in 
the  colon,  and  is  thought  to  be  associated  with  the 
decreased  reabsorption  of  phosphorus  in  these 
animals,  this  reabsorption  taking  place  in  the  normal 
animal  from  the  colon.  C.  R.  Harington. 

Trypsin  secretion  of  infants.  T,  L  UK  Acs 
(Amer.  J.  Dis.  Children,  1926,  31,  235— 240).— In 
infectious  diseases  of  children  the  trypsin  content  of 
the  faeces  is  decreased,  but  in  rickets  it  is  increased. 

Chemical  Abstracts. 

Coagulation  of  the  blood  in  parathyroid  tetany. 
J.  C.  Brougher  (Amer.  J.  Physiol.,  1928,  87,  221 — 
224). — Blood-coagulation  is  delayed  in  parathyroid 
tetany.  One  ounce  of  cod-liver  oil  given  by  stomach 
tube  restores  the  coagulation  time  to  normal  after  a 
period  of  2 — 4  hrs.  B.  A.  Eagles. 

Cholesterol  in  malignant  tumours.  A.  H. 
Roffo  (Prensa  med.  Argentina,  1924,  20  pp. ;  Chem. 
Zentr.,  1928,  ii,  791— 792).— The  dried  substance 
contains  3%  (or  up  to  10%)  of  cholesterol.  The  non- 
tumour  portion  of  rats  contains  more  cholesterol 
than  normal  rats.  On  a  sterol-free  diet  the  chole¬ 
sterol  content  of  the  animals  increased  with  growth 
of  the  tumour,  which  was,  however,  markedly  arrested. 

A.  A.  Elbridge. 

Existence  of  substances  resembling  insulin  in 
benign  and  malignant  human  tumours,  A.  H. 
Roefo  and  L.  M.  Correa  (Rev.  Soc.  Argentina  Biol., 
1927,  3,  68 — 71 ;  Chem.  Zentr.,  1928,  ii,  369). — 
Experiments  on  rat  sarcomata  have  been  extended  to 
human  tumours  with  analogous  results,  but  smaller 
quantities  of  substances  resembling  insulin  have  been 
obtained.  A.  A.  Eldridge. 

Chemical  changes  in  the  body  occurring  as 
the  result  of  vomiting.  A.  F.  Hartmann  and  F,  S. 
Smyth  (Amer.  J,  Dis.  Children,  1926,  32,  1—28), — 
Chloride  is  lost  and  hydrogen  carbonate  retained  in 
compensation ;  non-protein  nitrogen  is  increased  if 
necessary  to  maintain  the  normal  osmotic  pressure. 
Excess  of  non-protein  nitrogen  and  sodium  hydrogen 
carbonate  is  excreted  on  administration  of  sodium 
chloride,  but  the  excretion  of  all  three  substances 
depends  on  the  total  crystalloid  concentration  of  the 
blood.  v  Chemical  Abstracts. 

Chemical  changes  occurring  in  the  body  as  the 
result  of  certain  diseases.  I.  Effects  of  diar¬ 
rhoea,  vomiting,  dehydration.,  and  oliguria  on  the 
acid-base  balance  of  the  plasma  of  infants  'with 
mastoiditis.  A.  F.  Hartmann  (Amer.  J.  Dis. 
Children,  1928,  35,  557— 575).—’ Vomiting  produces  a 
reduction  in  the  hydrogen  chloride  and  base  chloride 
reserve ;  dehydration  an  increase  In  the  blood 
plasma-lactic  acid  and  -protein;  oliguria  an  increase 
in  phosphoric  acid  and  non-protein  nitrogen. 

Chemical  Abstracts. 

Metabolism  of  Eskimos.  P.  Heinrec&er  (J. 
Biol.  Chem.,  1928,  80,  461—475). — As  compared  with 
inhabitants  of  temperate  zones,  Eskimos  have  a 
higher  basal  metabolic  rate;  they  have  increased 
power  of  oxidising  fats  which  enables  them  to  fast 
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without  developing  ketosis ;  during  fasting,  the 
normally  high  sugar  tolerance  is  reduced,  and  the 
respiratory  quotient  falls  to  low  levels  which  indicate 
conversion  of  fat  into  carbohydrate, 

C.  R.  Harington. 

Basal  metabolism  of  Australian  aborigines. 
H.  S.  H.  Wardlaw  and  C.  H.  Horsley  (Austral.  J. 
Exp.  Biol.,  1928,  5,  263—272), 

Influence  of  food  on  longevity.  H,  0.  Sherman 
and  H.  L.  Campbell  (Proc.  Nat.  Acad,  ScL,  1928, 
14,  852 — 855). — Two  sets  of  about  200  rats  were  fed 
on  separate  diets ;  diet  A  consisted  of  -J  dried  whole 
milk,  |  ground  whole  wheat,  2%  of  the  weight  of 
wheat  of  table  salt,  and  distilled  water  ad  lib.  Diet  B 
consisted  of  J  dried  whole  milk,  |  ground  whole 
wheat,  and  salt  and  water  as  in  A.  The  rats  were 
fed  on  these  diets  until  natural  death  occurred,  and 
the  length  of  life  was  noted  in  each  case.  It  was 
found  that  whilst  diet  A  was  adequate,  diet  B  was 
better,  the  rats  fed  on  B  living  approximately  10% 
longer  than  those  fed  on  A,  A.  J.  Mee. 

Influence  of  age  on  the  composition  of  the 
lipin  fraction  in  the  animal  organism.  V,  S. 
Sadikov  and  E.  S.  Golovtschinskaya  (Biochem.  Z., 
1928,  202,  421— 438).— The  amount  of  lipin  fraction 
obtainable  from  cats  when  treated  according  to 
the  process  described  by  Sadikov  and  Sheheglska 
(A.,  1928,  194)  varies  considerably  according  to  the 
age  of  the  animals  and  to  other  circumstances. 
Variations  according  to  age  are  also  found  in  the 
composition  of  the  fraction.  The  possible  nature 
and  causes  of  these  variations  are  discussed. 

W.  McCartney. 

Influence  of  diet  on  muscle-haemoglobin.  G,  H. 
Whipple,  A.  H.  Groth,  and  F.  S.  Robscheit- 
Robbins  (Amer.  J.  Physiol,  1928,  87,  185—191).— 
Pups  of  the  same  litter  were  divided  into  two  groups 
and  after  weaning  were  fed  on  an  adequate  synthetic 
bread  ration  or  on  a  bread  ration  plus  large  amounts 
of  cooked  liver.  After  15 — 20  weeks  on  these  diets 
the  liver -fed  pups  had  concentrations  of  blood-  and 
muscle-haemoglobin  distinctly  greater  than  those  of 
the  bread-fed  controls.  B.  A.  Eagles. 

Respiratory  metabolism  in  infancy  and  child¬ 
hood,  HI.  Glycogen  storage  in  children,  S.  Z. 
Levine,  J.  R.  Wilson,  and  H.  Rivkin  (Amer.  J. 
Bis.  Children,  1926,  31,  496 — 503). — Glycogenesis 
occurred  during  high  carbohydrate  feeding,  and 
glycogenolysis  during  starvation  in  all  cases  (except 
diabetic)  studied.  Chemical  Abstracts. 

Respiratory  quotient  of  the  excess  meta¬ 
bolism  of  exercise.  G.  H.  Best,  K.  Furusaw a, 
and  J.  H.  Ridout  (Proc.  Roy.  Soc.,  1929,  B,  104, 
119 — 151). — The  respiratory  quotient  of  the  excess 
metabolism  of  very  mild  exercise  is  below  unity, 
that  of  moderate  exercise  approximates  to  unity, 
whilst  that  of  very  severe  exercise  may  exceed  unity 
and  reach  values  up  to  1-70.  The  respiratory  quo¬ 
tient  of  the  total  metabolism  for  the  period  of  exercise 
and  recovery  is  below  unity  for  mild  or  moderate 
exercise  but  slightly  exceeds  unity  in  the  case  of  very 
severe  exercise.  W.  O.  Kermack. 


Action  of  exercise  and  work  on  alkali  reserve 
of  blood.  B.  Kravtschinski  (Russ.  J.  Physiol, 
1928, 11,  415 — 432). — The  alkali  reserve  of  54  normal 
individuals  varied  from  47  to  75  vols.-%  of  carbon 
dioxide.  Walking,  running,  or  strenuous  exercise 
lowered  the  alkali  reserve.  The  extent  of  lowering 
depends  more  on  tho  intensity  than  on  the  amount 
of  work  done.  Exercise  produces  no  acidosis  in 
trained  subjects  but  does  so  in  beginners. 

B.  A.  Eagles. 

Free  energy  of  glycogen-lactic  acid  breakdown 
in  muscle.  D.  Burk  (Proc.  Roy.  Soc.,  1929,  B,  104, 
153 — 170). — It  is  calculated  that  the  free  energy  of 
the  anaerobic  reaction,  glycogen — >- lactic  acid,  is 
1 J — 2  times  the  heat  of  reaction.  This  conclusion 
holds  whether  or  not  the  lactic  acid  is  neutralised  by 
buffer  mixtures  such  as  that  present  in  muscle,  in 
the  case  of  aerobic  oxidation  of  glycogen  to  carbon 
dioxide  the  difference  between  free  energy  and  heat 
of  reaction  is  negligible  because  of  the  large  magnitude 
of  the  latter.  W.  O.  Kermack. 

Fate  of  acetoacetic  acid  in  normal  and  diabetic 
dogs  before  and  after  evisceration.  I.  L.  Chai- 
koff  and  S.  Soskin  (Amer.  J.  Physiol.,  1928,  87, 
58 — 72). — Following  its  intravenous  administration 
sodium  acctoacetate  disappears  rapidly  from  the 
blood  of  normal  and  eviscerated -normal  animals.  It 
disappears  at  a  slower  rate  from  the  blobd  of  fasted 
depancreatised  animals,  but  in  eviscerated-diabetic 
animals  the  disappearance  is  as  rapid  as  in  normal 
animals.  Since  the  muscles  of  fasted  depancreatised 
animals  can  utilise  acetoacetic  acid  as  rapidly  as 
normal  muscle,  it  is  argued  that  ketosis  cannot  be 
attributed  to  an  impediment  in  the  normal  path  of 
the  catabolism  of  ketonie  compounds.  It  is  con¬ 
cluded  that  the  appearance  of  excess  of  ketonie 
compounds  in  the  tissue  fluids  of  the  diabetic  animal 
is  due  to  an  increased  rate  of  production  by  the  liver. 

B.  A.  Eagles. 

Clinical  calorimetry.  XLIV.  Changes  in  rate 
of  excretion  of  acetone  substances  during  the  day. 
W.  S.  McClellan  and  V.  Toscani  (J.  Biol  Chem., 
1928,  80,  653 — 658).— Ketosis  was  induced  in  normal 
individuals  by  exclusive  administration  of  meat ; 
the  rate  of  excretion  of  acetone  substances  was  highest 
in  the  late  afternoon  and  night  and  lowest  in  the 
morning,  and  thus  bears  a  relationship  to  the  total 
metabolic  rate.  C.  R.  Harington. 

Behaviour  of  a-ketovalerolactone-y-carboxylic 
acid  in  the  animal  body.  R.  Enger  and  H. 
Si eden to pf  (Ber.  Sachs.  Ges.  Wiss.,  Math-Phys.  Kl, 
1928,  80,  122—126;  Chem.  Zentr.,  1928,  ii,  585).— 
After  intravenous  injection  of  a-ketovalerolactone- 
y-carboxylic  acid  into  dogs,  the  urine  and  blood  did 
not  contain  increased  amounts  of  acetone,  neither 
was  the  blood-sugar  increased.  In  perfused  surviving 
liver  there  was  a  temporary  increase  of  p -hydroxy- 
butyric  acid,  and  (after  30  min.)  an  increase  in 
acetone  formation.  The  nature  of  the  decomposition 
is  discussed.  A,  A.  Eldridge. 

p-Oxidation,  II.  Metabolism  of  phenyl-sub¬ 
stituted  acids  and  of  acetophenone  in  dogs.  A.  J. 
Quick.  III.  Fate  of  y-phenylbutyric  acid  in 
depancreatised  dogs.  J.  E.  Sweet  and  A.  J. 
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Quick.  IV.  Metabolism  of  conjugated  gly- 
curonic  acids.  A.  J.  Quick  (J.  Biol.  Chem.,  1928, 
80,  515 — 525,  527—534,  535— 541).— II.  S-Phenyl- 
valcric  acid  was  conveniently  prepared  by  boiling 
cinnamylideneraalonic  acid  with  hydriodic  acid  and 
phosphorus.  This  acid,  as  also  Aa-  and  As-o-phenyl- 
pentenoic  acids,  were  oxidised  in  the  dog  exclusively 
to  benzoic  acid,  which  was  excreted  in  conjugation 
with  glycuronic  acid  and  glycine  in  the  ratio  of  2  :  1. 
Mandelie  acid  was  excreted  unchanged,  p-phcnyl- 
p -hydroxy  propionic  acid  was  excreted  for  the  most 
part  unchanged,  the  remainder  being  oxidised  to 
benzoic  acid,  whilst  acetophenone  gave  benzoic  acid 
and  phenylmethylcarbinol,  the  latter  being  con¬ 
jugated  with  glycuronic  acid.  Neither  acetophenone 
nor  p-hydroxy-p-phenylpropionic  acid  is  therefore 
a  probable  intermediate  in  the  physiological  oxidation 
of  8 -phenylpropionic  acid. 

III.  The  depancreatised  dog  is  able  to  oxidise 
y-phenylbutyric  acid  to  phenylacefcie  acid ;  it  is 
unlikely,  therefore,  that  the  diabetic  organism  has 
lost  the  power  to  oxidise  butyric  acid, 

IV.  Glycuronic  acid  does  not  relieve  insulin 

bypogiyesemia  in  mice.  Menthyl  glycuronate, 
bomyl  glycuronate,  and  monobenzoylglycuronic  acid 
are  all  partly  oxidised  in  the  dog;  in  the  last  case 
benzoic  acid  appears  in  the  urine ;  in  man  the  con¬ 
version  of  benzoylglycuxonic  acid  into  hippuric  acid 
is  complete.  It  is  thought  that,  in  the  dog,  all 
benzoic  acid  is  first  conjugated  with  glycuronic  acid, 
and  that  a  part  of  the  latter  is  then  converted  into 
hippuric  acid.  C.  R.  Haring  ton. 

Significance  of  plant  sterols  for  animal 
organisms.  R.  Schonheimer  (Z.  physiol.  Chem., 
1029,  180,  1 — 37).  Action  of  sitosterol  [with  D. 
Yuasa.] — Comparative  experiments  of  the  effect  of 
cholesterol  ana  sitosterol  and  other  plant  sterols  on 
various  animals  have  been  carried  out.  Morpho¬ 
logical  examination  of  rabbits  to  the  food  of  which 
have  been  added  similar  quantities  of  cholesterol  and 
sitosterol  respectively  show's  that  the  usual  fatty 
condition  of  the  liver  and  other  organs  is  produced  in 
the  first  case,  but,  contrary  to  von  Gierke,  no  effect 
is  produced  by  sitosterol.  These  results  are  con¬ 
firmed  by  a  chemical  analysis  of  the  brains  and  skins, 
a  large  increase  in  sterol  content  over  that  in  the 
normal  animals  being  found  in  the  former  case  but 
not  in  the  latter.  Similar  results  accrue  from  an 
examination  of  the  blood-serum.  Examination  of 
various  types  of  animals,  herbivorous,  omnivorous, 
and  carnivorous  (rats,  mice,  and  cats),  all  give  similar 
results,  the  increase  in  sterol  content  and  pathological 
effect  on  the  organs  occurring  only  when  cholesterol 
is  added  to  the  food. 

Deposition  of  unchanged  plant  sterols  in 
animal  organisms  ? — In  various  experiments  with 
rabbits  fed  on  sitosterol  the  total  sterol  in  the  animal 
was  isolated  and  converted  into  its  acetate,  and  plant 
sterols  were  sought  for  by  Bohmer’s  method  (Abder- 
halden,  “  Handb.  biol.  Arbeitsmeth.,”  6,  (1),  539). 
In  no  case  was  the  m.  p.  (113 — 114°)  raised  to  116° 
(which  is  caused  by  the  presence  of  only  1  %  of  sitosterol 
in  cholesterol),  and  hence  no  appreciable  deposition 
of  plant  sterol  occurs. 


Presence  of  plant-sterol  esterases  in  animals  ? 
[with  D.  Yuasa.] — Cholesterol  (0-2 — 0-3  g.)  was 
introduced  under  the  skin  of  a  dog  under  aseptic 
conditions  and,  after  11  days,  examination  showed 
that  9*5—11%  had  been  esterified.  In  similar 
experiments  with  plant  sterols  (sito-,  stigma-,  ergo-, 
and  copro-sterols)  no  trace  of  esterification  could  be 
detected,  the  plant  sterol  behaving  purely  as  a  foreign 
substance. 

Sterol  equilibrium  in  rabbits  fed  on  sitosterol. 
— Similar  quantities  of  cholesterol  and  sitosterol  were 
added  to  the  food  of  rabbits  over  the  same  periods 
(with  careful  control  experiments),  the  feeces  collected 
and  examined  every  3  days,  and  the  sterol  content  was 
determined.  When  cholesterol  is  added  to  the  food, 
only  about  50%  of  the  excess  appears  in  the  faeces, 
whilst,  within  the  experimental  error,  the  whole  of 
the  sitosterol  is  excreted.  By  isolation  of  the  sterol 
present  in  the  fodder  and  the  faeces  as  its  digitonide 
and  determination  of  its  optical  rotation,  liberation 
of  the  free  sterol,  and  comparison  of  the  m.  p.  of  its 
acetate  and  benzoate  it  is  shown  that  the  sterols 
present  in  the  fodder  and  in  the  faeces  are  identical 
(cf.  Doree  and  Gardner,  A.,  1908,  ii,  514).  It  is  con¬ 
cluded  that  cholesterol  and  plant  sterols  undergo 
different  metabolic  processes,  the  latter  passing 
through  the  animal  unaltered  and  totally  unabsorbed. 

J.  W.  Baker. 

Relationships  between  cholesterol  metabol¬ 
ism  and  the  production  of  the  bile  acids.  Y. 
Horiye  (Biochem.  Z.,  1928,  202,  409 — 420). — No 
experimental  support  could  be  found  for  the  view 
that  endogenous  cholesterol  is  involved  in  the  produc¬ 
tion  of  bile  acids.  When  a  cholagogue  was  adminis¬ 
tered  orally  to  rats,  the  cholesterol  content  of  their 
livers  increased.  It  is  concluded  that  the  liver  stores 
up  part  of  the  cholesterol  set  free  in  the  organism  by 
the  action  of  the  cholagogue.  W.  McCartney. 

Rile  salt  metabolism.  I.  Control  diets, 
methods,  and  fasting  output.  H.  P.  Smith,  A.  H. 
Groth,  and  G.  H.  Whipple.  II.  Influence  of 
foodstuffs.  H.  P.  Smith  and  G.  H.  Whipple.  III. 
Influence  of  tryptophan,  tyrosine,  and  related 
substances.  IV.  How  much  bile  salt  circulates 
in  the  body  ?  G.  H.  Whipple  and  H.  P.  Smith  (J. 
Biol,  Chem.,  1928,  80,  659—669,  671—684,  685—695, 
697 — 707). — I.  In  dogs  on  a  standard  diet  the  daily 
output  of  bile  salt  is,  on  the  average,  100  mg.  per  kg., 
this  being  secreted  at  a  practically  uniform  rate; 
by  fasting  the  output  may  be  reduced  to  30 — 40  mg. 
per  kg.  per  diem,  this  residual  amount  being  regarded 
as  endogenous  in  origin.  The  bile  salts  were  deter¬ 
mined  by  the  method  of  Foster  and  Hooper  (A.,  1919, 
ii,  376). 

II.  Variations  in  the  diet  of  dogs  with  biliary 
fistula  show  that  increase  of  protein  in  the  diet  causes 
increased  output  of  bile  salts,  whilst  alcoholic  extracts 
of  meat,  yeast,  and  lipins  are  without  any  such  effect. 

III.  Substitution  of  gelatin  for  the  standard  salmon- 
bread  diet  of  the  dogs  caused  a  fall  in  the  secretion 
of  bile  salts ;  supplementation  of  the  gelatin  with 
tyrosine  or  p - hy  dr  oxvpheny  lgly  c ine  was  without 
effect,  but  addition  of  "tryptophan,  and  to  a  smaller 
extent  of  i satin  and  indigo,  gave  increased  output ; 
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the  indole  derivatives  produce  also  increased  outflow  of 
bile,  and,  in  combination  with  a  sugar  diet,  may 
exercise  a  cholagoguc  effect  with  no  simultaneous 
increase  in  the  output  of  bile  salts. 

IV.  Re-feeding  of  the  bile  salt  secreted  by  a  dog 
with  a  biliary  fistula  raises  the  secretion  of  bile  salts 
to  a  steady  level  of  700 — 800  mg.  per  kg.  per  diem  ; 
administration  of  still  more  bile  salt  produces  only  a 
temporary  increase  in  secretion.  This  indicates  that 
the  above  amount  represents  the  bile  salt  normally 
kept  in  circulation  in  the  dog,  additional  amounts 
disappearing  from  the  body  in  a  manner  as  yet 
unexplained.  C.  R.  Haring  ton. 

Metalbolism  of  the  bile.  III.  Enterohepatic 
circulation  of  bile  acids.  C.  H.  Green,  M. 
Aldrich,  and  L.  G,  Rowntree  (J.  Biol.  Chem.,  1928, 
803  753 — 760). — After  oral  administration  of  bile  salts 
to  a  dog  with  a  biliary  fistula  there  is  a  delay  in  the 
excretion  due  to  the  time  taken  for  absorption  from 
the  intestine.  Whilst  in  the  normal  fasting  animal 
no  difference  is  observed  in  the  bile-salt  concentration 
in  different  parts  of  the  circulation,  injection  of  bile 
salts  into  the  duodenum  is  followed  by  an  increase 
in  their  concentration  in  the  portal  blood. 

C.  R.  Harington. 

Compounds  of  lecithin  with  amino-acids.  L. 
Guerci  (Annali  Chira.  Appl.,  1928,  18,  495 — 503).- — 
Treatment  of  lecithin  with  pancreas  extract,  the 
amino-acids  of  vitellin  or  egg-protein,  or  glycine  shows 
that  lecithin  forms  with  amino-acids  colloidal  com- 
pounds  which  are  difficult  to  isolate  and  represent  the 
first  stage  in  the  union  of  lecithin  with  albumins.  It 
is  thought  that  lecithin  acts  as  an  intermediate 
substance  in  the  formation  of  amino-acids  from  fatty 
acids.  T.  H.  Pope. 

Effect  of  protein  hydrolysis  products  on  meta¬ 
bolism.  III.  Specific  dynamic  effects  of  pro¬ 
tein  hydrolysates  and  amino-acids.  I).  Rapport 
and  H.  H.  Beard  (J.  Biol.  Chem.,  1928,  80,  413— 
430). — Glutamic  and  aspartic  acids,  arginine,  *  and 
cystine  had  definite  specific  dynamic  effects,  whilst 
histidine  had  no  such  action.  Up  to  the  present  this 
work  (cf.  also  A.,  1927,  694)  indicates  that  the  specific 
dynamic  effect  of  a  protein  is  a  simple  summation  of 
the  effects  of  its  constituent  amino-acids. 

C.  R.  Harington. 

Behaviour  of  various  protein  degradation  pro¬ 
ducts  in  the  intermediate  region.  N.  Kotschnev 
fPfluger’s  Archiv,  1928,  218,  635—641 ;  Chem. 
Zentr.,  1928,  i,  3087). — Analyses  of  the  portal  blood 
of  dogs  showed  that  amino-acids  and  polypeptides 
uere  resorbed  from  the  intestine.  The  amino-acids 
were  partly  resynthesised  to  polypeptides  in  the  liver 
and  passed  into  the  blood.  The  kidneys  retain 
amino-nitrogen  during  the  resorption.  The  spleen, 
muscle,  and  intestine  participate  in  the  synthesis  of 
polypeptides.  In  hunger,  only  the  spleen  delivers 
polypeptides  to  the  blood.  A.  A.  Eldridge. 

Biological  value  of  yeast-protein  for  the  rat, 
E.  U.  Still  and  F.  C.  Koch  (Amer.  J.  Physiol.,  1928, 
87,  225 — 248). — Young  rats  will  grow  on  diets  con¬ 
taining  yeast  as  the  sole  source  of  protein.  More 
satisfactory  growth  is  obtained  with  caseinogen. 


Compared  with  caseinogen  the  biological  value  of 
dried  raw  yeast-proteins  is  45%.  B.  A.  Eagles. 

Storage  of  protein  by  sucking  pigs.  W.  Wohl- 
bier  (Biochem.  Z.,  1928,  202,  29 — 69).— Sucking 
pigs  excrete,  with  increasing  age,  increasing  amounts 
of  nitrogen,  and  a  smaller  proportion  of  the  protein 
absorbed  is  therefore  stored.  The  nitrogen  stored 
as  protein  in  the  first  4  weeks  was  89T,  84*8,  74*7, 
67*7%  of  that  absorbed.  For  an  increase  in  -weight 
of  100  g.,  0*957  g.  of  nitrogen  was  excreted.  Calorific 
measurements  show  that  for  storage  of  1  kg.,  the  utilis¬ 
ation  in  calories  increases  from  3776  in  the  first  week 
to  5628  in  the  fourth  week.  The  daily  mean  yield  of 
milk  for  the  single  test  of  the  sow  varies  greatly,  e.g., 
from  393  to  721  g.  during  the  first  14  days,  the  total 
yield  for  milk  per  sow  varying  daily  from  4*5  to  4*9  kg. 

P.  W.  Clutterbuck, 

Conditions  for  the  formation  of  carbamide  in 
the  isolated  liver.  III.  P.  P.  Astanin  and  W.  M. 
Rubel  (Biochem,  Z„  1928,  202,  70—74 ;  cf.  A.,  1928. 
669). — Formation  of  carbamide  from  ammonium 
carbonate  in  the  isolated  liver  occurs  only  in  presence 
of  the  perfusing  fluid  and  simultaneously  of  ery¬ 
throcytes  and  serum.  P.  W.  Clutterbuck. 

Origin  and  fate  of  uric  acid  and  resorption  of 
nucleic  acid  in  the  dog.  S.  Rabinovich  (PflugcrV 
Archiv,  1928,  219,  402 — 406  ;  Chem.  Zentr.,  1928,  ii, 
463). 

Origin  and  fate  of  creatine  and  creatinine.  W. 
Mochnatsch  (Pfluger’s  Archiv,  1928,  218,  655— 
660;  Chem.  Zentr.,  1928,  i,  3087). — In  hunger 
creatine  originates  from  the  liver  and  kidneys ;  during 
digestion  only  from  the  liver.  A  large  part  of  the 
creatine  passed  into  the  circulation  is  retained  in  the 
intestinal  wall.  A.  A.  Eldridge. 

Effect  of  fasting  and  of  creatine  feeding  on 
creatine  content  of  rat  tissues.  A.  Chanutin  and 
H.  Silvette  [with  B.  W.  Rawi.es,  jun.]  (J.  Biol. 
Chem.,  1928,  80,  589 — 60S) . — The  creatine  content  of 
the  muscles  and  kidneys  of  white  rats  is  increased  by 
fasting,  other  tissues  not  being  affected.  Feeding 
of  large  amounts  of  creatine,  particularly  after  pro¬ 
longed  fasting,  causes  an  increase  in  the  creatine 
content  of  the  muscles,  and,  to  a  smaller  extent,  in 
that  of  the  liver  and  heart.  The  creatine  content  of 
the  blood  is  little  affected  by  fasting,  but  is  much 
increased  by  feeding  creatine.  The  results  indicate 
that  the  greater  the  rate  of  endogenous  catabolism 
the  greater  is  the  rate  of  both  formation  and  storage 
of  creatine.  C.  R.  Harington. 

Effect  of  dextrose  on  the  metabolism  of 
growing  rats.  W.  Arnoldi  and  S.  Ueno  (Z.  ges. 
exp.  Med.,  1928,  61,  424~~437 ;  Chem.  Zentr.,  1928, 
ii,  464). — Protein  and  fat  were  gradually  replaced 
in  the  diet  by  sugar.  There  was  at  first  increase  in 
weight,  positive  nitrogen-balance,  and  diminished 
urinary  elimination  of  carbon ;  then  (9%  protein , 
35%  fat-cal.)  the  weight  became  stationary  and 
afterwards  (6%,  2%)  fell.  A.  A.  Eldridge. 

Diets  and  dextrose  tolerance.  J.  S.  Sweeney 
(Arch.  Int.  Med.,  1928,  42,  872—876).—' The  ante¬ 
cedent  diet  has  no  significant  influence  on  the  dextrose 
tolerance  curve  in  normal  men.  B.  A.  Eagles. 
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Action  of  intravenous  injection  of  lactic  acid 
on  alkali  reserve  of  blood*  B,  Kravtschinski 
(Russ.  J.  Physiol.,  1928f  11,  433 — 444). — Intravenous 
injection  of  lactic  acid  causes  a  lowering  of  the  alkali 
reserve  from  10  to  40%  of  its  original  value.  The 
degree  of  lowering  depends,  not  only  on  the  amount 
injected,  but  also  on  the  rate  of  injection.  The 
alkali  reserve  returns  to  normal  in  the  course  of 
2 — 4  hr s.  B*  A.  Eagles. 

Secretions  of  digestive  glands  and  blood 
chemistry.  I.  Alkali  reserve  and  chlorides  in 
blood.  S.  I.  Prikladovitzki  and  M.  P.  Brestkin 
{Russ.  J,  PhysioL,  1928,  11,  445 — 489). — Normal 
digestive  activity  causes  a  fluctuation  in  the  alkali 
reserve  depending  on  the  kind  of  food  taken.  Feeding 
with  lean  meat  raises  the  alkali  reserve  in  the  course 
of  the  first  two  hours.  It  gradually  returns  to  its 
initial  value.  It  is  also  raised  by  feeding  white  bread. 
Feeding  with  fat  causes  a  fall  followed  by  a  rise. 
Fluctuations  of  alkali  reserve  in  the  course  of  digestion 
are  generally  accompanied  by  inverse  fluctuations 
of  the  chloride  content  of  the  blood.  B.  A.  Eagles, 

Behaviour  of  the  diastase  in  the  blood,  urine, 
and  faeces  of  the  dog  before  and  after  ligation  of 
the  pancreatic  ducts,  F,  Galli  (Folia  Clinica, 
1928,  3,  120 — 133), — In  dogs  with  the  pancreas 
intact,  the  amount  of  diastase  in  the  blood  is  always 
greater  than  that  in  the  urine,  but  the  maximum  and 
minimum  values  in  the  two  cases  never  correspond. 
Ligation  and  resection  of  the  pancreatic  ducts  always 
cause  very  great  increases  of  the  amounts  of  the 
enzyme  in  the  blood  and  urine,  but  here  again  no 
fixed  relationships  are  observed ;  with  the  blood  this 
increase  persists  a  week  after  the  ligation,  but  the 
diastase  content  of  the  urine  gradually  diminishes. 
The  lack  of  pancreatic  secretion  in  the  intestine  causes 
the  disappearance  from  the  faeces  of  the  amylolytie 
enzyme,  which  is  not  found  in  the  faeces  a  w*eek  after 
the  ligation.  T.  H.  Pore, 

Relation  between  potassium  and  dialysable 
and  undialysable  calcium  in  the  intermediate 
region.  S.  Nedsvedsky  (Pfluger’s  Archiv,  1928, 
218,  847—654 ;  Chem.  Zentr.,  1928,  i,  3087).— 
Experiments  with  angiostomised  dogs  showed  that 
potassium  is  resorbed  in  the  intestine  more  quickly 
than  calcium.  By  passage  through  the  intestinal 
wall  a  considerable  proportion  of  the  calcium  becomes 
undialysable,  but  dialysable  again  after  passage 
through  the  liver.  Calcium  is  but  slightly  excreted 
through  the  kidneys,  whilst  85%  of  the  potassium 
is  eliminated  in  the  urine.  A.  A.  Eldribge, 

Mineral  food  of  agricultural  animals,  II. 
Influence  of  calcium  carbonate  on  the  develop¬ 
ment  of  calves.  J,  Zaykovsky  and  A*  Krasko kut* 
ska  (Biochem.  Z,  1928,  202,  239— 245).— Feeding 
of  calcium  carbonate  to  calves  produces  no  appreciable 
effect  on  their  development.  W.  McCartney. 

Effect  of  X-radiation  on  nitrogen  and  sodium 
chloride  metabolism.  A.  Jugenburg  (Strahlen- 
ther.,  1927,  25,  288—303;  Chem*  Zentr.,  1928,  ii, 
463). — The  nitrogen  content  of  the  blood  is  reduced, 
and  that  of  the  organs  is  increased  or  decreased, 


according  to  the  dose.  The  milk-nitrogen  is  parti¬ 
cularly  increased.  A.  A,  Eldridge. 

Mitogenetic  radiation  of  stimulated  muscle 
and  of  other  tissues,  W.  W.  Siebert  (Biochem.  Z., 
1928,  202,  115—122), — The  rate  of  subdivision  of 
yeast-cells  is  increased  by  the  action  at  a  distance  of 
the  pulp  of  muscle  which  has  recently  been  electrically 
stimulated,  but  is  unaffected  by  pulp  of  resting  muscle 
under  the  same  conditions.  This  effect  is  due  to 
mitogenetic  radiation  from  the  stimulated  muscle. 
The  rays  may  be  deflected  by  a  polished  metal  surface 
and  so  directed  on  to  suitable  cultures,  which  then 
show  increased  subdivision.  Similar  experiments 
with  spleen,  testes,  ovary,  skin,  and  liver  pulps 
showed  these  to  be  devoid  of  radiating  power,  but 
bone  marrow  of  both  rat  and  guinea-pig,  minced 
Jensen  rat  sarcoma,  and  carcinomatous  tissue  always 
showed  activity.  P.  W.  Clutterbuck. 

Cause  of  mitogenetic  radiation.  W,  W.  Sib- 
bert  (Biochem*  Z.,  1928,  202,  123 — 130). — Addition 
of  suitable  amounts  of  lactic  acid  to  resting  muscle 
does  not  cause  it  to  radiate,  but  if  the  muscle  is 
then  kept  in  pure  oxygen  it  becomes  active, 
the  radiation  being  therefore  probably  associated 
with  the  oxidation  of  lactic  acid.  Pulp  of  electrically 
stimulated  muscle  becomes  active  in  atmospheric 
air,  pure  oxygen  being  unnecessary.  Unstimulated 
muscle  treated  with  lactic  acid  and  kept  in  ordinary 
air  can  be  caused  to  radiate  by  addition  of  copper 
salts,  but  not  by  addition  of  peroxidase.  A  similar 
radiation  can  be  detected  with  Warburg's  charcoal 
model  in  which  oxalic  acid  is  oxidised  on.  the  carbon 
surface,  and  in  the  spontaneous  oxidation  of  lie vu lose 
in  phosphate  buffer  (pm  8)  in  presence  of  oxygen  and 
also  in  the  oxidation  of  pyrogallol  to  purpurogallm 
by  peroxidase  and  hydrogen  peroxide.  The  activity 
of  both  the  charcoal  model  and  the  tumour  tissue 
wTas  completely  lost  by  addition  of  0-00002 Wcyantde. 

P.  W.  Clutterbuck. 

Effect  of  hydroxyquinoline  [on  dogs].  G. 
Grabbe  (Arch,  exp,  Pharm.,  1928,  137,  96— 115) — 
Hydroxyquinoline  administered  per  os  is  excreted  by 
the  dog  principally  through  the  kidneys  as  the 
sulphuric  acid  ester.  It  increases  the  nitrogen 
metabolism  of  starving  animals.  E.  A.  Loot. 

Action  of  synthalin.  H*  Staub  (Z.  kiln,  Med,, 
1928,  107,  607 — 658 ;  Chem.  Zentr.,  1928,  ii,  458— 
459), — Intravenous  administration  of  synthalin  causes 
in  fasting  rabbits  a  primary  hyperglycemia  and  a 
slight  secondary  hypoglyeeemia.  Continued  peroral 
administration  also  results  in  no  marked  reduction 
of  blood-sugar.  The  incidence  of  the  toxic  effect  of 
synthalin  is  discussed.  The  liver-  and  muscle- 
glycogen  is  diminished,  and  the  formation  of  lactic 
acid  is  increased.  The  action  of  synthalin  in  no  way 
resembles  that  of  insulin.  A,  A.  Eldridge, 

Synthesis  of  4(or  5 )-glyoxalinylethylmethyl- 
carbinol  and  its  behaviour  towards  polyneuritis 
of  pigeons.  Y.  Sahlashi  (Bull.  Inst.  Phys.  Chem. 
Res.,  Tokyo,  1928,  7,  1191 — 1195). — Administration 
of  £-4(-or  5 - )ghjoxa l i nylethylmetkylcarb i not  [£-4(or  5)« 
glyoxalinylbutan-pol]  temporarily  cured  the  severe 
spastic  form  of  polyneuritis  in  pigeons,  but  the 
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birds  died  7 — 10  days  after  the  first  appearance  of 
spasms.  J.  W.  Baker. 

Has  alcoholic  extract  of  polished  rice  any 
noxious  effect  on  pigeons  ?  Y.  Sahashi,  T. 
Noguchi,  and  N.  Hashimoto  (Bull.  Inst.  Phys.  Chem. 
Res.,  Tokyo,  1928,  7,  1196 — 1201). — Since  a  group  of 
pigeons  fed  on  well-washed  polished  rice  and  McCol¬ 
lum’s  salts  with  the  addition  of  a  large  quantity  of  the 
alcoholic  extract  of  polished  rice  lived  longer  than 
another  group  fed  on  the  same  diet  without  the 
alcoholic  extract,  it  is  concluded  that  the  latter  has 
no  noxious  effect  on  pigeons.  Moreover,  signs  of 
polyneuritis  appeared  even  earlier  in  pigeons  fed  on 
polished  rice  powder  which  had  been  previously 
extracted  with  alcohol  than  in  those  fed  on  the  un¬ 
extracted  rice  powder.  J.  W.  Baker. 

Variations  in  the  cholesterol  content  of  organs 
in  naphthalene  intoxication.  D.  Michail  and  P. 
Vancea  (Compt.  rend.  Soc.  Biol.,  1927,  97,  1097 — 
1100;  Chem.  Zentr.,  1928,  ii,  791). — -During  the  first 
ten  days  the  cholesterol  content  of  most  of  the  organs 
is  increased ;  it  is  unchanged  in  the  lungs,  heart, 
muscles,  and  vitreous  humour,  and  falls  in  the  lens  and 
retina.  In  30  days  it  is  normal,  but  subnormal  in 
the  suprarenals,  spleen,  brain,  lungs,  and  heart.  In 
the  lens  it  diminishes  until  cataract  appears,  with  the 
growth  of  which  it  then  increases. 

A.  A.  Eldridge. 

Toad  poisons.  VI.  Poisonous  constituents 
of  Bufo  bufo  japonicus*  M.  Kotake  (Bull.  Inst. 
Phys.  Chem.  Res.,  Tokyo,  1928,  7,  1244—1248; 
cf.  A.,  1928,  1138). — The  species  of  toad  used  by  the 
author  is  now  known  to  be  Bufo  vulgaris  formosus  and 
Rot  Bufo  bufo  japonicus  as  previously  stated.  Crystals 
of  bufolalin  have  also  been  separated  from  the  alcoholic 
extract  and  converted  into  the  acetyl  derivative, 
bufotaliene ,  and  bufotalom.  J.  W.  Baker. 

Influence  of  calcium  salts  on  snake-venom 
hsemolysis.  S.  Kanisawa  (Acta  Dermatol.,  1927, 
479 — 490 ;  Chem.  Zentr.,  1928,  ii,  460). — In  the  cases 
studied,  haemolysis  was  arrested  by  calcium  chloride 
or  lactate  in  concentrations  >0-025%  and  accelerated 
in  concentrations  <0-01%.  A.  A.  Eldridge. 

Catalase  system  in  animal  tissues  under 
different  physiological  and  pathological  con¬ 
ditions.  II,  Determination  of  catalase  and 
anticatalase  in  the  tissues  of  normal  guinea-pigs 
and  white  rats.  III.  Effect  of  chronic  intoxic¬ 
ation  with  morphine ,  arsenic,  and  alcohol.  E.  D. 
Gagarina  and  V.  D.  Yankovski  (Zhur.  exp.  biol. 
Med.,  1928,  9,  50 — 57,  59 — 67). — II.  Aqueous  extracts 
of  various  organs  partly  lose  their  catalase  activity, 
especially  at  37°,  owing  to  inactivation  by  an  anti- 
catalase  ;  the  inactivation  can  be  prevented  by 
alcohol  (1  in  104). 

III.  Morphine  intoxication  increases  the  catalase 
content  of  tissues,  particularly  liver  and  muscle,  and 
decreases  that  of  the  blood.  The  anticatalase 
diminishes  except  in  the  liver  and  muscles.  Chronic 
arsenic  poisoning  causes  increase  of  both  catalase 
and  anticatalase,  except  in  the  blood,  where  it  is 
decreased.  Chronic  alcohol  poisoning  of  rats  causes 
a  fall  in  the  catalase  and  anticatalase  content  of 


the  liver  and  kidneys,  and  a  rise  in  that  of  the  blood 
and  muscles.  Chemical  Abstracts. 

Determination  of  morphine  in  biological 
material  A.  K.  Balls  and  W.  A.  Wolff  (J.  Biol. 
Chem.,  1928,  80,  379 — 402). — Finely-divided  muscle 
is  extracted  with  alcohol  containing  hydrochloric  acid, 
and  the  extract  is  evaporated,  the  alcohol  being 
replaced  with  water ;  after  removal  of  fat,  the  aqueous 
solution  is  treated  with  phosphoric  acid,  and  then 
adjusted  to  pB  9*0  by  addition  of  potassium  hydroxide; 
the  morphine  is  then  removed  by  continuous  extrac¬ 
tion  with  chloroform  containing  20%  of  alcohol  and  a 
little  hydrochloric  acid ;  the  residue  after  evaporation 
of  the  chloroform  is  again  dissolved  in  phosphate 
solution  at  pa  9*0  and  re -extracted ;  finally,  the 
chloroform  is  evaporated,  the  residue  dissolved  in 
dilute  hydrochloric  acid,  and  the  morphine  determined 
by  precipitation  as  the  silicotungstate.  Urine  is 
adjusted  to  pR  9-0  and  extracted  continuously  with 
chloroform ;  the  chloroform  is  evaporated  and  the 
residue  dissolved  in  phosphate  solution  at  pK  3*0 ; 
extraction  with  chloroform  at  this  stage  removes 
coloured  impurities ;  the  morphine  is  obtained  by 
adjusting  the  reaction  to  pB  9*0  and  repeating  the 
extraction,  and  is  then  determined  as  above.  Modi¬ 
fications  of  the  method  applicable  to  blood  and  feces 
are  also  described.  The  method  cannot  be  used  with 
material  containing  less  than  20  mg.-%  of  morphine ; 
it  avoids  the  two  main  disadvantages  of  existing 
methods,  viz.,  loss  of  morphine  by  adsorption  on 
precipitates  or  by  oxidation.  C.  R.  Harington. 

Physical  and  pharmacological  influences  on 
the  action  of  curare.  III.  Effect  of  calcium, 
barium,  and  magnesium.  IV.  Physostigmine 
and  nicotine.  S.  Hori  (Folia  pharmacol.  japon., 
1928,  4,  259 — 268,  279 — 280 ;  Chem.  Zentr.,  1928,  ii, 
586).  A.  A.  Eldridge. 

Action  of  calcium  ions  on  the  frog’s  heart. 
A.  J.  Clark,  G.  H.  Percival,  and  C.  P.  Stewart 
(J.  Physiol.,  1928,  66,  346-355).— The  effects  pro¬ 
duced  on  the  frog’s  heart  by  variations  in  the  total 
calcium  content  of  the  perfusion  fluid  are  explained 
as  due  to  variations  in  the  concentration  of  calcium 
ions.  The  mechanical  response  of  the  frog’s  heart 
varies  directly  as  the  concentration  of  calcium  ions, 
when  the  latter  falls  below7  a  value  of  0*43  millimolar. 

B.  A.  Eagles. 

Effect  of  sulphur  on  carbohydrate  metabolism. 
E.  Foldes  (Z.  ges.  exp.  Med.,  1928,  60,  571 — 582 : 
Chem.  Zentr.,  1928,  ii,  464). — Absorption  of  sulphur 
(ointment)  through  the  skin  usually  causes  a  diminu¬ 
tion  of  the  blood-sugar.  With  rabbits,  the  suprarenals 
became  enlarged  and  contained  an  increased  quantity 
of  sulphur.  A.  A.  Eldridge. 

Action  of  hydrocyanic  acid  in  frogs.  V. 
Karassik  (Russ.  J.  Physiol.,  1928,  11,  339—350).— 
The  arterial  colour  of  venous  blood  of  frogs  poisoned 
with  hydrocyanic  acid  becomes  darker  w’hen  the  frogs 
are  warmed  and  reappears  on  cooling  them.  There  is 
an  increase  in  the  absorption  of  oxygen  by  the  tissues 
during  the  period  of  "warming.  B.  A.  Eagles. 

Reducing  substances  of  the  blood  in  lead 
poisoning,  A.  Mittlestedt  (Moskovski  med.  zhur,, 
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1927  ,  7,  1 — 4). — No  abnormality  was  observed,  but 
In  the  chronic  stage  the  increase  caused  by  bread 
feeding  was  greater  than  usual. 

On  Absibacis  . 

Photochemical  dissociation  in  intermittent 
irradiation  and  the  absolute  absorption  spec¬ 
trum  of  the  respiratory  enzyme.  0.  Warburg 
and  E.  Negelein  (Biochem.  Z.,  1928,  202,  202 — 
228), — A  method  has  been  described  (cf.  A.,  1927, 
1221;  1928,  537,  549,  851?  1390)  for  the  calculation 
of  tbe  relative  absorption  spectrum  of  the  respiratory 
enzyme  from  the  photochemical  dissociation  of  its 
carbonyl  compound  using  the  stationary  condition 
attained  during  irradiation  of  cells  in  mixtures  of 
carbon  monoxide  and  oxygen.  The  velocity  of 
attaining  this  condition  is  now  determined  and  it  is 
shown  that  the  absolute  absorption  spectrum  may 
be  calculated  therefrom.  The  spectrum  of  the 
carbonyl  compound  of  the  respirator  enzyme  is  that 
of  an  iron-carbonyl  group  attached  to  an  organic 
molecule  which  is  the  same  as  that  carrying  the  iron- 
carbonyl  group  in  carbon  monoxide  -k&min  (tetra- 
pyrrolc  nucleus).  P,  W.  Clutterbuck. 

Enzyme  action.  I.  Amylase  from  Cholam 
{Sorghum  vulgavc).  V.  N.  Pat  war  x>  ha  n  and 
R,  V.  Norris  (J.  Indian  Inst.  Sci.,  1928, 11,  A,  121 — 
133). — Cholam  amylase  prepared  by  making  under 
definite  conditions  an  extract  of  malted  cholam  is  less 
active  in  the  production  of  sugar  from  starch  than  is 
malted  barley  enzyme,  but  for  the  same  amount  of 
sugar  produced  in  the  same  solution  much  more 
starch  Is  liquefied  by  the  cholam  amylase  than  by  the 
barley  amylase.  Sugar  production  and  liquefaction 
reach  a  maximum  at  50 — 55°.  Dialysis  of  cholam 
malt  amylase  results  in  a  decrease  of  its  activity,  but 
the  effect  is  not  so  marked  as  in  the  case  of  amylases 
of  animal  origin.  Sodium  chloride  activates  cholam 
malt  amylase  most  effectively  at  a  concentration  of 
N /5G0,  whilst  other  chlorides  in  equivalent  proportions 
have  an  approximately  equal  action  and  affect  sugar 
production  and  liquefaction  to  the  same  extent. 
Hippuric  acid  accelerates,  whilst  asparagine,  alanine, 
glycine,  and  /-leucine  inhibit  the  action  of  cholam 
malt  amylase.  Maltose  also  has  a  retarding  in¬ 
fluence,  Precipitated  cholam  malt  amylase  shows  a 
peculiar  irregular  variation  in  its  activity  at 
between  4*5  and  5*5,  which  is  exhibited  in  respect 
of  both  its  sugar-producing  and  in  its  liquefying 
power.  When  the  enzyme  is  purified  by  dialysis  no 
such  abnormality  is  found,  both  the  crude  enzyme 
and  the  enzyme  purified  by  dialysis  showing  a 
maximum  activity  between  4*86  and  4*66,  With 
excess  of  substrate  the  rate  of  hydrolysis  is  approxim¬ 
ately  proportional  to  the  amount  of  enzyme  present. 
Although  it  appears  probable  that  the  sugar -producing 
and  liquefying  properties  arc  due  to  different  enzymes 
all  efforts  to  separate  them  have  failed, 

W.  0,  Kkioiack. 

Enzyme  action.  II.  The  nature  of  amylase. 
I).  Nabayanamurti  and  R.  V.  Norris  (J.  Indian 
Inst.  Sci.,  1928,  11,  A,  134— 139).— Electrodialysis 
has  been  applied  to  purify  solutions  of  cholam  malt 
amylase.  The  purified  enzyme  solution  show's  en¬ 
hanced  activity  and  gives  no  protein  tests,  but  a 


marked  Moliseh  reaction.  By  means  of  electro¬ 
osmosis  the  enzyme  has  been  separated  into  a  fraction 
relatively  more  active  in  liquefying,  and  a  second 
relatively  more  active  in  sugar-producing,  the 
former  tending  to  migrate  towards  the  cathode, 

W.  O.  Kermack. 

Influence  of  amino-acids  on  the  action  of 
ptyalin.  J.  T.  Groll  (Pharm.  Weekblad.  1928,  85, 
1315 — 1922). — The  activation  of  various  amylases 
by  amino-acids  observed  by  Sherman  (A.,  1920,  i, 
101 ;  1922,  i,  283)  has  not  been  confirmed  in  the  case 
of  amylase  in  saliva,  S.  I.  Levy. 

Effect  of  polarised  light  on  starch  hydrolysis, 
A.  E.  Navez  and  B.  B.  Rxjbenstein  (J.  Biol.  Chem., 
1928,  80,  503 — 513),— The  hydrolysis  of  starch  by 
diastase  proceeds  more  rapidly  in  the  light  than  in  the 
dark,  but  no  difference  could  be  observed  in  the  effect 
of  ordinary  light  and  of  polarised  light  of  similar 
intensity  and  wave-length  (cf,  Baly  and  Semmens, 
A.,  1925,  i,  12).  C.  R.  Habikgtok. 

Inhibitory  action  of  pancreatic  extract  on 
glycolysis.  I.  Effect  of  inhibitor  on  glycolysis 
of  muscle-tissue  and  extract.  E.  Ronzoni,  J. 
Glaser,  and  1).  P.  Barr,  II.  Effect  of  inhibitor 
on  glycolysis  of  malignant  tumours.  D.  P,  Barr, 
E.  Ronzoni,  and  J.  Glaser  (J,  Biol.  Chem.,  1928,  80, 
309 — 330,  331 — 344). — I.  Fresh  pancreas  is  minced 
and  twice  extracted  with  water  at  0°,  the  extracts  are 
treated  with  2  vols.  of  95%  alcohol  and  filtered,  the 
filtrate  is  freed  from  alcohol  by  evaporation  at  30°, 
cleared  on  the  centrifuge,  and  extracted  with  ether. 
The  aqueous  solution  contains  the  anti -glycolytic 
factor  described  by  Winfield  and  Hopkins  and  others 
(A,,  1916,  i,  189) ;  the  active  substance  is  partly 
precipitated  by  the  above  treatment  with  alcohol, 
but  this  first  fraction  is  largely  contaminated  with 
trypsin.  The  partly  purified  material  is  completely 
precipitated  by  increasing  the  concentration  of 
alcohol  to  90%.  In  agreement  with  Foster  and 
Woodrow  {A.,  1924,  i,  897)  such  an  extract  was  found 
to  inhibit  the  lactic  acid  formation  of  excised  rabbit’s 
muscle  to  the  extent  of  60% ;  the  incompleteness  of 
the  inhibition  was  not  due  to  failure  to  penetrate  the 
muscle-cells,  and,  moreover,  the  inhibition  of  the 
loss  of  carbohydrate  was  practically  complete, 
indicating  the  existence  of  a  non-carbohydrate  source 
of  lactic  acid.  Addition  of  the  pancreatic  inhibitor 
to  muscle  extract  entirely  inhibits  loss  of  carbohydrate 
and  phosphate  and  formation  of  lactic  acid,  whether 
sodium  fluoride  be  present  or  not;  formation  of 
lactic  acid  by  muscle  extract  must  therefore  proceed 
through  a  hexosephosphate,  and  it  is  the  formation 
of  this  ester  which  is  prevented  by  the  pancreatic 
extract. 

II.  The  glycohdic  activity  of  malignant  tumours 
is  reduced  by  mincing  the  tissue,  and  abolished  by 
freezing,  grinding,  or  extraction ;  glycogen  cannot  be 
utilised  in  the  process ;  the  glycolysis  is  not  affected 
by  the  pancreatic  inhibitor,  the  reason  being  that  in 
this  case  intermediate  formation  of  hexosephosphate 
does  not  occur.  0,  R.  Harington. 

Formation  of  lactic  acid  from  glycogen  with 
dried  muscle  and  activators.  H.  von  Euler,  E. 
Brunius,  and  S.  Proffe  (Svensk  Kein.  Tidskr., 
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1928,  40,  100 — 102 ;  Chem.  Zentr..  1928,  ii,  72).— 
The  formation  of  lactic  acid  from  glycogen  by  dried 
muscle  is  greatly  stimulated  by  yeast  juice,  whilst 
a  co-zymase  preparation  effected  only  a  slight 
production  of  lactic  acid.  A.  A.  Eldridge. 

Vegetable  oxidoreductase.  D.  Michlin  (Bio- 
chem.  Z.,  1928,  202,  329— 330).— A  method  of  pre¬ 
paring  highly  purified  preparations  of  potato  oxido- 
reductasc  is  described.  These  preparations  reduce 
nitrates  250  times  as  quickly  as  they  reduce  methylene- 
blue.  In  the  presence  of  potassium  cyanide  methyl¬ 
ene-blue  solutions  remain  coloured  even  after  8  hrs., 
although  the  enzyme  is  also  present.  The  presence 
of  alkali  docs  not  affect  the  reducing  actions  on 
nitrates.  The  differences  between  the  actions  of 
animal  and  vegetable  oxidoreductases  are  discussed. 

W.  McCartney. 

Enzymic  proteolysis.  III.  P.  Rona  and  E. 
Mislowitzer  (Biochem.  Z.,  1928,  202,  453 — 165 ; 
cf.  A.,  1928,  923). — Trypsin  does  not  reduce  the  size 
of  the  particles  in  an  albumin  solution,  but  in  peptic 
hydrolysis  of  albumin  the  particle  size  is  reduced 
approximately  to  the  same  extent  as  in  peptic 
hydrolysis  of  caseinogen.  The  increase  of  amino - 
groups  during  hydrolysis  is  related  to  the  hydrolysis 
of  the  products  containing  the  residual  nitrogen. 
In  the  colloidal  fraction  of  albumin  solution  scarcely 
any  increase  in  the  number  of  amino -groups  occurs, 
but  there  is  an  increase  in  the  number  of  carboxyl 
groups.  W.  McCartney. 

Behaviour  of  pepsin.  F.  Galli  (Folia  Clinica, 
1928,  3,  191 — 208). — Gross’  caseinogen  method  for 
determining  the  peptic  activity  of  gastric  juice  is 
found  unsatisfactory  and  a  new  method,  which 
depends  on  the  liquefaction  of  gelatin  and  gives  more 
certain  and  exact  results,  is  described.  Examination 
of  a  number  of  patients  suffering  from  gastric  troubles 
shows  that,  although  as  a  rule  variation  of  the  pepsin 
content  of  the  gastric  juice  is  accompanied  by  vari¬ 
ation  of  the  content  of  hydrochloric  acid,  there  is 
no  fixed  relationship  between  the  two.  When  the 
free  acid  is  lacking,  pepsin  also  is  usually  absent  but  is 
occasionally  present  in  small  proportion. 

T.  H.  Pope. 

Hydrolytic  action  of  Ricinus  lipase.  II. 
Hydrolysis  of  lecithin.  III.  Hydrolysis  of 
phytin.  A.  Pitmr  and  E.  de’  Conno  (Annali 
China.  Appl.,  1928,  18,  512—519,  520—528;  ^  cf. 
this  vol.,  99). — II.  By  a  stable  emulsion  of  Ricinus 
lipase,  containing  about  38%  of  ricinoleic  acid,  4%  of 
proteins,  and  58%  of  water,  lecithin  is  hydrolysed, 
either  in  aqueous  emulsion  or  in  toluene  solution 
containing  35—10%  of  water,  into  fatty  acids  and 
glycerophosphoric  acid.  The  latter  undergoes  no 
scission,  and  the  realisation  of  such  decomposition  by 
Plunmer  and  Bayliss  (A.,  1906,  i,  325)  is  regarded  as 
due  to  the  presence  of  small  proportions  of  other 
enzymes  (glycerophosphatases)  in  Ricinus  seeds  (cf. 
Grosser  and  Husler,  A.,  1912,  ii,  367).  The  fact  that 
only  about  30%  of  the  lecithin  undergoes  hydrolysis 
is  ascribed  to  inhibition  of  the  enzymic  action  by  the 
glycerophosphoric  acid  formed, 

III.  Ricinus  seeds  rich  in  lipase  contain  also 
enzymes  able  to  hydrolyse  proteins  and  glycero¬ 


phosphates,  together  with  a  small  proportion  of  a 
phytase.  The  last  is  also  present  in  the  industrial 
lipase  preparation  used  in  the  previous  experiments, 
but  the  very  high  lipolytic  activity  of  this  preparation 
exerts  an  inhibiting  influence  on  the  phvtase. 

T.  H.  Pope. 

Uricolysis.  L  K.  Fei ax,  F.  Scheel,  and  W. 
Schuler  (Z.  physiol,  Chem.,  1929,  180,  90 — 106).— 
The  conversion  of  uric  acid  into  allantoin  and  carbon 
dioxide  by  the  action  of  uricase  (in  the  form  of  pow¬ 
dered  pig’s  liver)  at  37 — 38°  (greatly  retarded  action 
below  23°)  has  been  studied  quantitatively.  The 
optimum  condition  for  fission  of  carbon  dioxide 
occurs  sharply  at  9*9,  whilst  for  the  decomposition 
of  the  uric  acid  two  maxima  appear  on  the  curve  at 
Pn  8-9  and  9*9 — 10*0,  respectively.  At  the  former 
only  a  very  small  quantity  of  carbon  dioxide  is 
evolved  (about  20%  of  the  quantity  equivalent  to  the 
uric  acid  when  the  latter  has  been  completely  de¬ 
stroyed,  the  actual  volume  depending  on  the  duration 
of  the  investigation),  but  at  the  second  point,  which 
is  common  to  both  curves,  it  is  always  equivalent  to 
the  uric  acid  destroyed.  Throughout  the  whole 
course  of  the  reaction  (pK  8*6)  1  atom  of  oxygen  is 
absorbed  for  each  mol.  of  uric  acid  decomposed.  If 
the  whole  of  the  uric  acid  is  destroyed  at  the  first 
optimum  point  8-9),  that  is,  with  evolution  of  only 
20 — 30%  of  the  equivalent  quantity  of  carbon 
dioxide,  the  enzyme  then  removed,  and  the  effect  of 
hydrogen-ion  concentration  on  the  evolution  of 
carbon  dioxide  by  introduction  of  a  fresh  sample  of 
liver  investigated,  the  maximum  is  again  found  at 
Pu  9*9  and  the  evolution  of  carbon  dioxide  now  pro¬ 
ceeds  in  the  complete  absence  of  oxygen.  Hence  the 
decomposition  occurs  in  two  stages,  the  first  being  the 
oxidation  of  the  uric  acid  to  an  unknown  intermediate, 
which,  in  the  second  stage,  eliminates  carbon  dioxide. 
Since  uroxanic  acid  (Biltz  and  Robl,  A.,  1920,  i,  883) 
readily  decomposes  into  allantoin  and  carbon 
dioxide,  the  action  of  the  liver  powder  on  the  potassium 
salt  of  this  acid  was  studied  under  similar  conditions, 
but  no  appreciable  quantity  of  carbon  dioxide  was 
evolved.  By  extracting  the  liver  powder  at  p1£  8*9  a 
specimen  relatively  rich  in  the  oxidase  and  relatively 
poor  in  the  decarboxylase  was  isolated. 

J.  W.  Baker. 

Rate  of  multiplication  of  yeast  at  different 
temperatures.  O.  W.  Richards  (J.  Physical 
Chem.,  1928,  32,  1865— 1871).— The  rate  of  multiplic¬ 
ation  of  Saccharomyces  cerevisict  increases  regularly 
with  a  rise  in  temperature  between  4°  and  30°,  except 
for  a  change  in  the  rate  which  occurs  at  9°.  A 
critical  temperature  for  this  particular  strain  of  yeast 
exists  at  30°,  above  which  the  rate  of  growth  decreases 
with  a  rise  in  temperature.  At  30°,  abnormal, 
elongated  cells  are  formed  indicating  that  the  process 
of  bud  formation  is  critically  affected  at  this  tem¬ 
perature,  These  abnormal  cells  are  maintained  in 
number  only  if  the  temperature  is  kept  constant  within 
limits  narrower  than  those  achieved  by  the  usual 
type  of  laboratory  incubator.  The  need  for  precise 
temperature  control  of  yeast  cultures  is  emphasised. 

L.  S.  Theobald. 

Production  of  acids  by  Asperqillus  fumaricus. 
R.  Schreyer  (Biochem.  Z.,  1928,  202,  131—156}.— 
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In  the  course  of  time  the  mould  loses  the  power  of 
forming  fumarie  acid  and  gives  rise  to  citric  and 
gluconic  acids.  Citric  acid  is  obtained  from  sugars 
having  three,  five,  six,  or  twelve  carbon  atoms,  from 
lactose,  glycerol,  and  mannitol.  The  mould 
accumulates  gluconic  acid  in  young  calcium  carbonate 
cultures,  and  the  formation  of  this  acid  is  favoured  by 
increased  oxygen  tension,  accelerated  diffusion,  and 
removal  of  carbon  dioxide.  The  acid  is  obtained  only 
in  small  amount  in  barium  carbonate  cultures.  The 
temperature  for  optimum  growth  is  between  21° 
and  23°,  the  minimum  about  6°  and  the  maximum 
31—32°,  Ammonium  nitrate  is  the  best  source  of 
nitrogen.  P.  W.  Clutterbuck. 

Citric  acid  formation  by  moulds.  III. 
Theories  of  citric  acid  formation  and  the  appear¬ 
ance  of  acetaldehyde  in  the  mould  cultures.  K. 
Bernhauer  and  K.  Schon  (Biochem,  Z.,  1928,  202, 
164 — 179}. — The  greatest  amount  of  acetaldehyde 
obtained  in  presence  of  sodium  sulphite  is  about 
0*6%  of  the  sugar  used.  The  amount  differs  with  the 
different  sources  of  carbon,  lsevulose  and  sucrose 
giving  most,  dextrose  much  less,  and  glycerol  least. 
In  these  experiments,  owing  to  the  alkaline  reaction, 
the  amount  of  citric  acid  formed  is  small,  whilst  using 
“  dimedon  55  in  place  of  sulphite,  the  formation  of 
citric  acid  is  almost  completely  inhibited.  “Dimedon” 
is  attacked  by  Aspergillus  niger  and  is  therefore 
unsuitable  as  a  means  of  removing  aldehyde  during 
its  growth.  It  is  concluded  that  no  relationship 
exists  between  the  processes  resulting  in  the  formation 
respectively  of  aldehyde  and  citric  acid. 

P,  W,  Clutterbuck. 

Penicillitnn  gtaucnm .  Production  of  methyl 
ketones  from  triglycerides  or  fatty  acids  in  the 
metabolism  of  the  mould,  C.  Acklin  and  W. 
Schneider  (Biochem.  Z.,  1928,  202,  246 — 283). — 
The  conditions  of  growth  and  of  nutrition  of  P.  glaucum 
have  been  studied.  The  effects  considered  were 
those  of  different  nutrient  media,  of  different  sources 
of  carbon  and  nitrogen,  of  different  hydrogen-ion 
concentrations  in  buffered  and  unbuffered  solutions, 
of  change  of  jhi  during  the  growth  of  the  organism, 
of  maintenance  of  constant  pn>  and  of  the  presence  of 
iron  (ionic  and  in  complex  form )  as  a  catalyst. 

W.  McCartney. 

Nutrition  of  Polptmna  w  ref  fa,  Ehrenberg 
{Flagella  Chlamydomanadinm ),  and  the  syn¬ 
thetical  power  of  heterotropic  protozoa.  Meso- 
tropic  protozoa.  A.  Lvov  (Compt.  rend.,  1929, 
188,  114 — 116). — The  synthetic  medium  of  Prings- 
heim  (which  contains  sodium  acetate,  glycine, 
potassium  carbonate,  magnesium  sulphate,  and 
dipotassium  hydrogen  phosphate ;  cf.  Beitr.  z. 
aligem.  Bot.,  1921,  2,  88}  for  the  culture  of  Pohjtoma 
uvella  may  be  modified  by  replacing  the  glycine  by  any 
of  a  large  number  of  amino-aeids  or  amines  (glucos¬ 
amine  or  histamine).  Cystine  gives  the  best  results. 
Whilst  this  organism  is  capable  of  obtaining  its  carbon 
and  nitrogen  from  ammonium  acetate  (heterotropic), 
Glaucoma  pyriformis  requires  complex  substances  such 
as  peptones  (mesotropic).  G.  A.  C.  Gough. 

Fermentation  of  dextrose  by  organisms  of  the 
genus  Serratia.  C.  S.  Pederson  and  R,  S.  Breed 


(J.  Bact.,  1928,  IS,  163—185). — Serraiia  maresccns 
produced  acetic,  formic,  succinic,  and  Maetic  acids, 
ethyl  alcohol,  acetylmethylcarbinol,  Py-butylene 
glycol,  carbon  dioxide,  and  a  little  hydrogen.  Similar, 
but  not  identical,  products  were  obtained  from  other 
strains.  Chemical  Abstracts. 

Respiration  and  glycolysis  of  trypanosomes. 
II.  B.  von  Fenyvbssy  and  L.  Reiner  (Biochem. 
Z.,  1928,  202,  75 — 80). — Trypanosomes  decompose 
sugar  partly  by  oxidation  and  partly  by  glycolysis, 
aerobic  and  anaerobic  glycolysis  taking  place  about 
equally.  Hydrocyanic  acid  and  “  germanin  ”  do 
not  affect  the  course  of  glycolysis.  Between  pu  1 
and  8  oxidation  predominates  in  the  more  alkaline 
and  glycolysis  in  the  more  acid  solutions. 

P,  W.  Clutterbuck. 

Determination  of  caseinogen  hydrolysis  by 
Clostridium  hotulinum.  G.  M.  Dack  and  W.  L. 
Wood  (J.  Infect.  Dis.,  1928,  42,  172— 175).— In  a 
medium  containing  peptone  and  caseinogen  the 
toxin  titre  is  related  to  the  caseinogen  hydrolysis. 

Chemical  Abstracts. 

The  Coecacew.  XII.  Action  of  streptococci 
on  caseinogen.  XIII.  Production  of  carbon 
dioxide  by  streptococci.  XVI.  Biochemical 
reactions  produced  by  streptococci.  G.  J.  Mucker 
(New  York  Agric.  Exp.  Sta.  Bull.,  1928,  Nos.  141— 
143).— XII.  Pure  caseinogen  is  not  available  to  the 
streptococci  provided  that  these  are  washed  free  from 
extracellular  enzymes  and  other  impurities,  but  certain 
strains  of  the  organisms,  particularly  those  from  dairy 
products,  utilise  pure  caseinogen  if  large  amounts  of 
unwashed  cells  are  present.  Pyogenic  streptococci 
do  not  produce  growth  under  any  conditions  when 
pure  caseinogen  is  the  only  source  of  nitrogen  fur¬ 
nished.  Many  of  the  organisms  which  will  not  grow 
in  pure  caseinogen  solutions  increase  the  amount  of 
free  amino -nitrogen  when  grown  in  milk. 

XIII.  Of  the  representative  strains  of  streptococci 
studied,  most  produced  small  amounts  of  carbon 
dioxide  from  peptone  and  these  amounts  increased  with 
increased  amounts  of  peptone  in  the  medium,  8. 
kefir  and  5.  cilrovorus  produced  no  carbon  dioxide 
from  peptone  but  formed  relatively  large  amounts 
from  dextrose. 

XIV.  From  the  study  of  358  authentic  strains  of 
streptococci  an  attempt  1ms  been  made  to  classify 
the  organisms  on  the  basis  of  biochemical  behaviour. 
Two  groups  can  be  distinguished  according  to  the 
type  of  lactic  acid  which  they  produce.  One  group 
consists  of  those  strains  which  generally  prefer 
laevulose  to  dextrose,  attack  the  pentoses,  hydrolyse 
lactose  faster  than  acid  is  produced,  form  relatively 
large  amounts  of  volatile  acid,  often  produce  carbon 
dioxide,  and  produce  always  Mac  tic  acid.  The 
strains  of  the  other  group  (which  includes  all  the 
commonly  encountered  types)  produce  d-lactic  acid, 
do  not  hydrolyse  lactose  more  rapidly  than  acid  is 
produced,  and  sometimes  produce  large  amounts  of 
acid  from  certain  sources  of  carbon.  The  acids 
produced  by  the  first  group  are  acetic  acid  and  an 
acid  which  is  possibly  formic  acid ;  those  produced 
by  the  second  group  are  acetic  acid  and  an  acid 
which  is  higher  in  the  series  and  may  be  propionic 
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acid.  Constant  results  were  obtained  in  quantitative 
acid  production  from  sugars  if  conditions  of  growth 
were  controlled.  W.  McCartney. 

Proteolytic  bacteria  of  milk.  III,  Action  on 
caseinogen  and  gelatin.  W.  C.  Frazier  and  P. 
Rupp  (J,  Ract.,  1928,  16,  187 — 196). — Some  of  the 
organisms  decomposed  the  calcium  more  easily 
than  the  sodium  compound  of  caseinogen;  in  one 
case  the  reverse  held.  Increasing  amounts  of 
fermentable  sugar  up  to  0*1%  did  not  in  general 
affect  the  degradation  of  caseinogen, 

Chemical  Abstracts. 

Mechanism  of  oxidative  processes.  XV. 
Nature  of  the  acetic  acid  fermentation.  H. 
Wieland  and  A,  Rertho  (Annalen,  1928,  467,  95 — 
157). — A  series  of  investigations  has  been  carried  out 
on  the  acetic  acid  fermentation  by  Bacterium 
orlmneme ,  the  mechanism  of  which  is  considered  to  be : 

C!H3-CH2-OH  —%■  CH3-CH0+H20 ; 

'°CH3-OH(OH)2  — ^ch3-co2h+h2o 

(cf.  A.,  1913,  i,  1304),  It  was  not  found  possible  to 
separate  the  enzymes  from  the  bacteria,  and  all  experi¬ 
ments  were  carried  out  with  suspensions  of  the 
bacteria  of  known  concentrations,  buffered  to  pn  5-6, 

With  alcohol  as  substrate  the  consumption  of  free 
oxygen  was  strictly  proportional  to  time.  In  presence 
of  0* 00023/- hydrogen  cyanide  the  velocity  fell  to 
16%  of  normal.  Titration  of  the  acetic  acid  formed 
indicated  a  greater  dehydrogenation  of  acetaldehyde 
than  would  be  expected  from  its  concentration 
relative  to  alcohol,  an  effect  which  is  attributed  to  the 
preferential  adsorption  and  reaction  of  aldehyde 
formed  on  the  surface  of  the  same  enzyme  which 
catalyses  the  first  stage  of  the  reaction.  When  benzo- 
quinone  was  used  as  hydrogen-acceptor  in  absence  of 
free  oxygen,  the  dehydrogenation  was  more  rapid, 
but  the  same  linear  relation  with  time  was  found. 
The  bacteria  were  shown  to  be  unaffected  by  quinone 
or  quinol  in  the  concentrations  used.  The  reaction 
was  much  less  sensitive  to  hydrogen  cyanide  than  the 
reaction  with  free  oxygen ;  a  concentration  of 
0011/  first  produced  a  noticeable  retardation.  The 
rate  of  hydrogenation  of  the  quinone  was  only  slightly 
lowered  by  the  presence  of  free  oxygen.  On  the 
other  hand,  the  free  oxygen  began  to  be  consumed 
only  when  the  quinone  was  practically  used  up,  and 
thereafter  was  taken  up  at  the  normal  rate.  It  is 
concluded  that  the  same  enzyme  catalyses  the 
reaction  with  both  quinone  and  free  oxygen.  The 
linear  relation  between  reaction  and  time  shows  that 
adsorption  on  the  enzyme  surface  is  more  rapid  than 
the  chemical  reaction.  Since  quinone  displaces  free 
oxygen  as  hydrogen-acceptor  when  both  are  present, 
quinone  must  be  strongly  adsorbed  and  occupy  the 
surface  of  the  enzyme  to  the  exclusion  of  oxygen, 
ne,?  it  inhibits  the  oxygen  reaction  for  the  same 
reason  as  hydrogen  cyanide,  and  the  reaction  with 
quinone  is  less  retarded  by  hydrogen  cyanide  on 
account  of  this  strong  adsorption  of  quinone.  The 
hypothesis  of  activation  of  both  the  hydrogen  of  the 
substrate  and  of  free  oxygen  is  rejected.  Activation 
of  the  former  alone  is  considered  sufficient.  There 
is  no  reason  wffiy  quinone  should  be  able  to  dispense 


with  an  activation  inhibited  by  hydrogen  cyanide  if 
molecular  oxygen  needs  it.  Using  methylene- blue  as 
hydrogen-acceptor  the  reaction  was  very  slow’  and  its 
course  wm  not  linear.  There  w’as  evidence  of 
retardation  of  the  reaction  by  excess  of  methvlene- 
blue.  The  non-linear  course  of  the  reaction  made 
observation  of  times  of  complete  deeolorisation 
quantitatively  valueless.  Retardation  by  hydrogen 
cyanide  was  first  marked  at  a  concentration  of 
0*013/,  With  methylene-blue  in  presence  of  free 
oxygen  the  latter  was  consumed  at  the  normal  rate, 
whilst  when  sufficient  hydrogen  cyanide  was  added 
normally  to  inhibit  reaction  with  free  oxygen,  free 
oxygen  was  taken  up  at  about  6%  of  the  normal 
rate.  This  rate  was  increased  somewhat  by  increas¬ 
ing  the  amount  of  methylene-blue,  and  wTas  presum¬ 
ably  determined  by  the  rate  of  reaction  of  free 
oxygen  with  leueo -methylene-blue,  which  was  found 
in  separate  experiments  to  be  low*  and  little  affected 
by  hydrogen  cyanide.  It  is  concluded  that  the 
interior  of  the  cell,  as  well  as  its  external  avails,  are 
active  in  the  dehydrogenation  process.  The  methyl¬ 
ene-blue  is  unable  to  penetrate  the  w'all,  and  reacts 
only  on  its  outer  surface,  whilst  molecular  oxygen, 
quinone,  and  hydrogen  cyanide  can  all  diffuse  into 
the  interior  of  the  cell,  where  90%  of  the  action 
takes  place. 

A  parallel  series  of '  experiments  was  carried  out 
with  acetaldehyde  as  substrate.  The  reaction  wras 
little  retarded  by  hydrogen  cyanide,  and  addition 
of  acetaldehyde  restored  the  activity  of  a  mixture, 
containing  alcohol  as  substrate,  poisoned  by  hydrogen 
cyanide.  These  effects  appeared  to  be  due  to  form¬ 
ation  of  C}ranohydrin,  wdiieh  w*as  shown  to  occur 
rapidly.  The  cyanohydrin  itself,  however,  had  a 
minor  retarding  effect.  The  course  of  the  reaction  of 
acetaldehyde  with  free  oxygen,  quinone,  or  methyl¬ 
ene-blue  was  similar  to  the  reaction  of  alcohol, 
although  slower.  Mixtures  of  acetaldehyde  and 
alcohol  consumed  alcohol  at  a  rate  which  was  the 
mean  of  the  rate  of  consumption  by  each  separately. 
The  two  reactions  are,  therefore,  brought  about 
probably  by  the  same  enzyme.  Contrary  to  Neuberg 
and  Windiseh  (A.,  1926,  324),  the  Cannizzaro  reaction 
plays  little  part  in  the  formation  of  acetic  acid  from 
acetaldehyde  (cf .  also  Myrback,  Euler,  and  Sandberg, 
A,,  1928,  924),  Carefully  controlled  experiments 
showed  that  the  rate  of  consumption  of  oxygen  was 
actually  about  forty  times  that  calculated  on  the  basis 
of  dismutation  alone,  the  rate  of  wffiich  wras  also 
measured.  Similar  experiments  with  B.  pasteurianum 
(ef.  Neuberg  and  Molinari,  Natunviss.,  1926,  14, 
756)  showed  that  these  bacteria  brought  about 
dehydrogenation  of  acetaldehyde  at  100  times  the 
rate  of  dismutation. 

Salieylaldehyde  and  o-hydroxybenzyl  alcohol  w’ere 
not  dehydrogenated  by  B.  orleanense*  Dithio- 
glyeollie  acid  or  cystine  did  not  act  as  hydrogen- 
acceptors  in  presence  of  alcohol.  The  dehydrogen¬ 
ation  of  succinic  acid  by  dithioglyeollie  acid  in  presence 
of  minced  liver  previously  reported  (A.,  1924,  i,  1172) 
is  erroneous. 

The  catalase  activity  of  B .  orleanmse  w*as  also 
measured.  Hydrogen  peroxide  w’as  rapidly  decom¬ 
posed  in  a  reaction  apparently  of  high  order,  retarded 
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by  hydrogen  cyanide.  This  retardation  was  parallel 
to  that  of  the  dehydrogenation  of  alcohol,  No  free 
hydrogen  peroxide  could  be  recognised  in  any  of  the 
reaction  mixtures,  whether  containing  hydrogen 
cyanide  or  not,  so  that  the  inhibitory  effect  of  hydro¬ 
gen  cyanide  on  the  dehydrogenase  activity  must  be  of 
the  same  order.  R.  K.  Callow. 

Precipitation  of  magnesium  ammonium 
phosphate  crystals  during  the  growth  of  bacteria 
in  media  containing  nitrogenous  substances. 
8.  A.  Scudder  (J.  Back,  1928,  16,  157 — 101), — * 
Crystals  having  the  composition  MgNH4P04,6H20, 
MgNH401\05,  and  K2Mg2(S04)3  were  isolated  from 
agar  cultures  of  B.  alkaligenes,  M.  catarrhalis,  and 
C,  diphtheria? ;  favourable  factors  are  the  presence 
of  meat  infusion,  peptone,  and  inorganic  phosphate, 
and  a  decrease  in  the  amount  of  sodium  chloride 
and  water.  Chemical  Abstracts. 

Influence  of  radium  on  the  metabolism  of 
bacteria  participating  in  the  nitrogen  cycle,  J. 
Stoklasa  and  J.  Krioka  (Zentr,,  Bakt.  Par.,  1928, 
II,  74,  161—183 ;  Chem.  Zentr.,  1928,  ii,  101).— 
a-Rays  in  the  form  of  air  containing  emanation 
stimulate  the  nitrogen  assimilation  of  Azoiobader 
although  amounts  greater  than  a  certain  limit  retard 
the  assimilation.  Hydrolysis  of  proteins  by  proteolytic 
enzymes  is  not  promoted  by  radium  emanation. 
Denitrification  by  B*  Harilcbii  or  B .  fluorescem 
liquefaciens  is  promoted,  by  growth  stimulation,  by 
weak  doses  of  radium  emanation,  and  inhibited  by 
strong  doses.  The  destruction  of  dextrose  by 
Azoiobaeter  is  also  increased  by  radioactive  air, 
unusually  large  quantities  of  carbon  dioxide,  acetic 
acid,  and  formic  acid  being  produced.  In  protein 
degradation  by  B.  Ilartlebii  the  monoamino-nitrogen 
is  specially  increased  by  a- rays.  Nitrogen  assimil¬ 
ation  is  retarded  in  liquid  medium  by  (3-  and  y-,  or 
by  y-rays,  although  these  rays  stimulate  the  activity 
of  proteolytic  enzymes.  Denitrification  is  also  in¬ 
creased,  In  the  decomposition  of  dextrose  by 
Azoiobader  S-  and  y-rays  cause  greatest  formation 
of  alcohol,  lactic  acid,  and  acetaldehyde;  protein 
degradat  ion  proceeds  with  special  increase  of  amide - 
nitrogen,  A.  A.  Eldridge. 

Influence  of  carbohydrates  on  the  bacterial 
decomposition  of  urea.  M.  Ishikawa  (J.  Infect. 
Bis.,  1928,  43,  67 — 80). — The  decomposition  of  urea 
by  Bacillus  ammmiogems,  B.  aerogencs,  B .  Morgani , 
B.  proieus  vulgaris^  and  Staphylococcus  aureus  is 
accelerated  by  the  presence  of  a  utilisable  carbo¬ 
hydrate.  Symbiosis  of  such  organisms  with  one 
which  does  not  decompose  urea,  in  a  medium  con¬ 
taining  a  carbohydrate  fermentable  only  by  the 
latter,  increases  the  amount  of  ammonia  produced. 

Chemical  Abstracts. 

Biochemical  production  of  fats,  V.  Kulikov 
(Oil  Fat  Ind.  Russia,  1928,  No.  4,  21 — 23 ;  Chem. 
Zentr,,  1928,  ii,  822). — The  bacterial  production  of 
fats  (36%)  consisting  of  palmitin  and  stearin,  and  of 
waxes,  is  described.  A.  A.  Eldridge, 

Growth  of  hmmophilie  bacilli  with  certain  iron 
salts.  J.  M,  Bourn  (J.  Infect.  Dis.,  1927,  41,  294 — 
303). — Successive  cultures  in  veal  infusion  broth 


required  the  presence  of  sodium  aquopentacyano- 
ferroate,  Chemical  Abstracts. 

Oxidation  processes  with  the  iron-containing 
component  of  haemoglobin.  K.  Bingold  (Klin. 
Woch.,  1928,  7,  928—951;  Chem.  Zentr.,  1928,  ii, 
160 — 161). — Pneumococci,  strepto-bacilli,  and  certain 
streptococci,  when  grown  on  a  hasmatin  nutrient 
medium,  decompose  the  hseraatin.  In  hydrogen 
peroxide,  but  not  under  reductive  conditions,  de- 
eolorisation  occurred.  In  the  decomposition  of 
haemoglobin  hsematin  is  not  necessarily  produced, 
but  all  oxidases  produce  a  fermentative  degradation 
to  haematic  acid.  A.  A.  Eldridge. 

Physico-chemical  behaviour  of  bacteria.  A.  E. 
Stearn  and  E.  W.  Stearn  (Univ. Missouri  Stud.,  1928, 
3,  1 — 84). — Bacteria  possess  individual  characteristic 
isoelectric  points  and  ranges.  The  relation  between 
the  pn  of  reaction,  isoelectric  point,  and  retention  of 
anions  and  cations  has  been  investigated.  The  toxic 
action  of  many  bacteriostats,  particularly  dyes,  seems 
to  depend  on  an  ionic  equilibrium.  Experiments  on 
flocculation  by  dyes  indicate  that  the  same  funda¬ 
mental  mechanism  is  effective  as  in  staining  and 
growth  inhibition.  Chemical  Abstracts. 

Microbiological  death  rates.  C.  H.  Werkman 
(Proe.  Iowa  Acad.  SeL,  1927,  34,  85 — 86). — A  study 
of  the  survivor- curves  obtained  by  subjection  of 
Staphylococcus  aureus  to  the  action  of  various  bacteri¬ 
cidal  substances.  The  toxicity  of  monohydrio  alcohols 
increases  with  mol.  wt. ;  introduction  of  hydroxyl 
groups  (e>g.f  propyl  alcohol,  propylene  glycol,  glycerol) 
causes  a  diminution  of  toxicity.  Phenyl  groups 
substituted  in  the  alcohol  molecule  greatly  increase 
the  toxicity,  but  partial  oxidation  diminishes  it. 
Introduction  of  an  amino-group  prolongs  the  induc¬ 
tion  period,  but  does  not  markedly  reduce  toxicity. 
Diminution  of  surface  tension  leads  to  increased 
toxicity.  Chemical  Abstracts. 

Effect  of  metallic  salts  on  the  development  of 
bacteria.  II.  Silver.  P.  H.  Andreses  (Zentr. 
Bakt.  Par.,  1928,  I,  107,  392—397 ;  Chem.  Zentr., 
1928,  ii,  777). — A  suitable  medium  is  described,  and 
the  effect  of  silver  salts  on  Bacillus  coli ,  R.  proteus, 
and  staphylococci  recorded.  A.  A.  Eldridge. 

Distribution  and  stability  of  the  antigenic  pro¬ 
perties  of  diphtheria  toxin.  Role  of  non-specific 
colloids.  P.  S£dalman,  A.  Leulibr,  and  (Mme.) 
Clavel  (Compt.  rend.,  1928,  187,  1297—1299).— 
The  powers  of  immunisation  of  the  supernatant 
liquid  and  of  the  precipitate  produced  at  4*7 
have  been  determined.  The  former  fixes  no  anti¬ 
toxin  when  placed  in  contact  with  it,  and  the 
latter  fixes  only  a  small  amount.  The  precipitate, 
however,  when  dissolved  in  fresh  Martin  broth,  fixes 
almost  as  much  as  the  original  toxin,  and  it  is  sug¬ 
gested  that  the  broth  contains  non-specific  substances 
of  the  protective  colloid  type,  capable  of  conferring 
powers  of  adsorption,  and  analogous  to  Ehrlich’s 
toxones.  J.  Grant. 

Bilirubin  as  a  potential  haemopoetic  hormone. 
F.  Vbrzar  and  A.  Zm  {Klin.  Woch.,  1928,  7,  1031— 
1032;  Chem.  Zentr.,  1928,  ii,  457). 


BIOCHEMISTRY, 


221 


Jnterrenin.  M.  Goldzieher  (Klin.  Woeli.,  1928, 
7,  1124 — 1125 ;  Cliera.  Zentr.,  1928,  ii,  457). — A 
physiologically  active  substance,  interrenin,  which, 
when  injected  intravenously,  reduces  arterial  blood - 
pressure  and  causes  a  decrease  of  blood-lipins,  has 
been  prepared  from  the  suprarenals. 

A.  A.  Eldridge. 

Physiology  of  glands.  L.  Asher.  CXVI.  Res¬ 
piratory  metabolism  during  work  under  normal 
conditions  and  after  adrenaline.  W.  H.  Scheuck- 
zer  (Biochem.  Z.,  1928,  201,  148 — 164). — Further 
experiments  with  Asher’s  respiration  chamber  for 
rats  confirmed  the  results  of  Curtis  (ibid.,  1925,  164, 
97).  Subcutaneous  injection  of  adrenaline  causes 
only  a  trifling  increase  of  metabolism  during  work, 
the  body  temperature  being  decreased.  The  work 
appears  therefore  to  be  performed  more  economically 
under  the  influence  of  adrenaline. 

P.  W.  Cltjtterbuck. 

Seasonal  variations  in  iodine  and  thyroxine 
contents  of  the  thyroid  gland.  E.  C.  Kendall 
and  D.  G.  Simonsen  (J.  Biol.  Chem.,  1928,  80,  357 — 
377). — A  new  method  of  isolating  thyroxine  from 
the  thyroid  gland  is  described  which  consists  of  a 
combination  of  the  authors*  original  sodium  hydroxide 
hydrolysis  (A.,  1915,  i,  600)  with  subsequent  treat¬ 
ment  with  barium  hydroxide  (ef.  Harington,  A., 
1926,  644).  A  seasonal  variation  of  300%  was 
observed  in  the  iodine  content  of  the  glands  employed. 
The  thyroxine  isolated  represented,  on  the  average, 
5%  of  the  total  iodine.  Partly  on  the  basis  of  this 
figure,  and  partly  on  comparison  of  physiological 
activity,  it  is  concluded  that  the  aeid-insoluble 
fraction  of  the  iodine  obtained  after  preliminary 
alkaline  hydrolysis  of  the  thyroid  contains  iodine 
compounds  other  than  thyroxine ;  further,  since  the 
whole  of  the  activity  of  desiccated  thyroid  cannot 
be  accounted  for  by  the  thyroxine  which  can  be 
isolated  from  it,  it  is  thought  that  thyroxine  must 
first  be  converted  into  an  44  active  ”  form,  before  it 
can  exercise  its  specific  physiological  effect. 

C.  R.  Harington. 

Action  of  thyroxine  on  the  glycogen  content  of 
skeletal  muscle  and  of  the  liver  of  guinea-pigs. 
0.  Bosl  (Biochem.  Z.,  1928,  202,  299— 319).— In 
young  and  adult  guinea-pigs  receiving  sufficient  food 
for  maintenance  of  normal  body-weight  subcutaneous 
injections  of  thyroxine  cause  loss  of  weight.  The 
glycogen  content  of  the  skeletal  muscle  undergoes  no 
decrease  under  these  conditions,  but  that  of  the  liver 
diminishes  to  an  extent  which  varies  according  to 
the  individual,  so  that,  in  these  respects,  thyroxine 
behaves  like  thyroid  gland.  The  effect  of  small  doses 
of  thyroxine  on  the  glycogen  of  the  liver  can  be 
compensated  by  supplying  more  food  to  the  animals. 
The  glycogen  content  of  the  skeletal  muscle  of  animals 
treated  with  thyroxine  while  receiving  only  half  of 
the  normal  amount  of  food  is  reduced,  on  the  average, 
more  strongly  than  that  of  controls,  and  under  these 
conditions  the  livers  of  the  animals  receiving  thyroxine 
are  free  from  glycogen.  In  guinea-pigs  receiving 
normal  amounts  of  food  and  stimulated  to  increased 
activity  the  glycogen  content  of  the  skeletal  muscle, 
and  still  more  that  of  the  liver,  is  increased  as  com¬ 
pared  with  that  of  resting  animals.  Control  animals 


stimulated  to  activity  also  show  these  increases  and, 
on  the  average,  to  a  greater  extent. 

W.  McCartney. 

Action  of  thyroxine  on  the  protein,  water,  and 
mineral  metabolism.  A.  Schittenhelm  and  B. 
Eisler  (Z.  ges.  exp.  Med.,  1928,  61,  239 — 277 ; 
Chem.  Zentr.,  1928,  ii,  459). — In  dogs,  thyroxine 
causes  increased  excretion  of  nitrogen  and  water; 
secretion  of  urea  is  increased,  that  of  ammonia  being 
at  first  reduced.  In  man  the  effect  on  tho  protein 
metabolism  is  small ;  ammonia  excretion  is  increased. 
In  myxoedema  the  disturbances  are  counteracted  by 
thyroxine.  A.  A.  Eldridge. 

Carbohydrate  metabolism  of  the  white  mouse 
with  and  without  administration  of  insulin.  IV. 
E.  J.  Lesser  and  R.  Ammon  (Biochem.  Z.,  1928, 
202,  294 — 298). — When  the  mouse  receives  injections 
of  dextrose  alone  part  of  this  is  converted  into  glycogen 
and  part  is  burnt  in  the  organism,  but  when  insulin 
is  injected  immediately  after  the  injection  of  dextrose 
some  glycogen  (originally  present)  disappears,  and 
almost  all  of  the  injected  sugar  disappears  also.  The 
carbohydrate  metabolism  is  thus  greatly  accelerated 
by  insulin  as  a  result  of  the  increased  oxidation  which 
takes  place.  The  disappearance  of  glycogen  may 
occur  only  in  the  later  stages  of  the  action  of  insulin. 

W.  McCartney. 

Blood-sugar  and  respiratory  metabolism 
following  simultaneous  administration  of  dex¬ 
trose  and  insulin.  I.  M.  Rabinowitch  and  E.  V. 
RAzrN  (J.  Biol.  Chem.,  1928,  80,  723— 731).— Observ¬ 
ation  of  the  curves  of  blood-sugar  and  respiratory 
metabolism,  following  simultaneous  administration 
of  dextrose  and  insulin,  indicates  that  the  latter,  in 
normal  individuals,  inhibits  rather  than  increases  the 
rate  of  oxidation  of  sugar.  C.  R.  Harington. 

Examination  of  insulin  for  vitamin-!?.  C.  J. 
Stocky  (Arch.  Int.  Med.,  1928,  42,  780). — Com¬ 
mercial  preparations  of  insulin  contain  neither  the 
antineuritic  nor  the  heat-labile  growth -promoting 
factors  of  vitamin-B.  E.  Boyland. 

Effect  of  ethylene  on  the  vitamin-11  content  of 
celery.  M.  F.  Babb  (Science,  1928,  68,  231). — No 
diminution  of  the  vitamin-B  content  was  observed 
in  ethylene -blanched  celery.  A.  A.  Eldridge. 

Vitamin™!?  content  of  wheaten  bread  baked 
with  varying  amounts  of  yeast.  A.  Scheunert 
and  M.  Schieblich  (Biochem.  Z.,  1928,  202,  380 — 
386). — The  vitamin-B  content  of  wheaten  bread  can 
be  raised  by  increasing  the  amount  of  yeast  used  in 
the  baking.  If  the  increase  amounts  to  3—6  times 
the  usual  quantity,  the  bread  produced  satisfies  the 
vitamin-B  requirements  of  pigeons  and  of  young 
growing  rats.  W,  McCartney . 

Relationship  between  the  ability  to  darken 
photographic  plates  and  the  vitamin-A  content 
of  cod-liver  oil  and  pig's  fat.  L.  S.  Fridericia 
and  S.  V.  Gudj6nsson  (Bibl.  for  Laeger,  1927,  12  pp. ; 
Chem.  Zentr,,  1928,  ii,  782).— No  parallelism  was 
detected.  A.  A.  Eldridge. 

Effect  of  scurvy-producing  diets  and  tyramine 
on  the  blood  of  guinea-pigs.  M.  T.  Hanke  and 
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K.  K.  Koessler  (J.  BioL  Chem,,  1928,  80,  499 — 
502). — No  anaemia  was  produced  in  guinea-pigs  by 
subcutaneous  administration  of  tyramine,  whether 
in  combination  with  a  normal  diet  or  with  one  deficient 
in  vitamins-A  and  -C  (ef.  Iwao,  A.,  1914,  i,  300). 

C.  R,  Harinoton. 

Irradiation  of  sterols  ;  relation  between  irradi¬ 
ated  sterols  and  antirachitic  vitamin.  R.  Fabre 
and  H.  Simonnet  (J.  Pharm.  Ohim.,  1928,  8,  [viii], 
489—508). — A  summary  of  the  present  state  of  know¬ 
ledge  regarding  vitamin -D.  Some  experiments  On 
the  variation  in  absorption  spectrum  of  alcoholic 
solutions  of  ergosterol  after  irradiation  for  varying 
periods  are  described.  #  E.  H.  Sharples. 

Photochemistry  of  vitamin-D.  S.  K.  Kon 
(Rocz.  Chem.,  1928,  8,  502 — 518). — Ergosterol  was 
completely  removed  from  cholesterol  by  repeated 
boiling  in.  acetone  solution  with,  potassium  per¬ 
manganate.  Cholesterol  so  purified  remains  biologic¬ 
ally  inactive  after  irradiation.  The  amount  of 
radiant  energy  necessary  to  produce  a  demonstrable 
amount  of  vitamin-D  from  ergosterol  is  700 — 1000 
ergs  between  256  and  293  \i\Mt  independently  of  the 
wave-length  of  ultra-violet  light  used.  The  efficiency 
of  this  process  is  the  same  w'hen  solid  ergosterol  is 
used,  or  dilute  or  concentrated  alcoholic  solution, 
and  is  the  same  for  ergosteryl  acetate  as  for  the  free 
sterol,  indicating  that  the  hydroxyl  group  does  not 
play  any  part  in  the  formation  of  vitamin-D.  Activ¬ 
ation  does  not  take  place  in  acetone  solution,  as  the 
solvent  has  itself  a  strong  absorption  band  in  the 
same  region  as  ergosterol.  The  formation  of  vitamin- 
D  from  ergosterol  is  probably  a  complicated  process 
with  low  quantum  efficiency"  R.  Trxjszkowski. 

Antirachitic  substances.  IX.  Activation  of 
ergosterol.  C.  E.  Bills,  E.  M.  Honeywell,  and 
W.  M.  Cox,  jun.  (J.  BioL  Chem.,  1928,  80,  557— 
583). — Samples  of  carefully  purified  ergosterol  were 
subjected  to  ultra-violet  irradiation  for  various 
periods  in  alcoholic  solution  and  then  examined  both, 
spectrophotometrically  and  by  biological  test.  The 
maximum  physiological  activity  was  attained  before 
the  absorption  curve  showed  any  significant  alter¬ 
ation  ;  with  increasing  length  of  exposure  the  activity 
decreased  and  the  band  at  248  gp  (ef .  Heilbron  and 
others,  A.,  1927,  381,  1123)  appeared;  the  latter 
band  reached  its  maximum  intensity  coincidently 
with  the  disappearance  of  physiological  activity,  and 
is  associated  therefore  with  "the  destruction  rather 
than  with  the  formation  of  vitarain-B.  The  freer 
the  access  of  oxygen  the  more  rapid  is  the  develop¬ 
ment  and  subsequent  fading  of  the  band  at  248 
such  a  band,  showing  similar  behaviour  on  irradiation, 
is  observed  in  the  spectrum  of  ssoergosterol  (Reindel 
and  others,  A.,  1927,  241).  0.  R.  Harixgton. 

Destruction  of  vitamin-E  in  a  diet  of  natural 
foodstuffs,  J.  Waddell  and  H.  Steenbock  [with 
E.  VAN  Donk]  (J.  BioL  Chem.,  1928,  80,  431 — 442). 
—Incorporation  of  1%  of  ferric  chloride  with  an 


adequate  natural  diet  leads  to  destruction  of  vitamin- 
E,  whilst  vitamin -J  is  not  affected. 

C.  R.  Harington. 

Amino-acid  synthesis  in  plants,  W,  F.  Loeh- 
wing  {Proc.  Iowa  Acad.  Sci.,  1927,  34,  115 — 118). — 
Fruit  formation  robs  the  vegetative  structures  of 
tomato  plants  of  nitrates,  ammonia,  and  amino- 
acids.  Nitrates,  when  absorbed  by  defruited  plants, 
accumulate  at  and  are  reduced  to  nitrites,  ammonia, 
and  amino-acids  in  the  vicinity  of  the  meristem. 
Alkalinity  and  the  presence  of  sugars  appear  indis¬ 
pensable  for  the  reduction,  which  is  not  attributed  to 
enzymes.  Chemical  Abstracts. 

Effect  of  ethylene  on  the  respiration  of  bananas 
during  ripening.  L.  0.  Regeimbal,  G.  A.  Vacua, 
and  R.  B.  Harvey  (Plant  Physiol.,  1927,  2,  357 — 
359). — Ethylene  (1  in  103  of  air)  was  allowed  to  act 
for  15 — 20  min.  at  25°,  aspiration  of  air  free  from 
carbon  dioxide  then  being  resumed.  Electrometric 
determination  of  the  rate  of  production  of  carbon 
dioxide  showed  that  the  rate  of  respiration  quickly 
trebled,  and  then  became  subnormal,  owing  either  to 
increase  of  oxidation  or  to  increase  in  the  permeability 
of  the  membranes.  Treatment  increases  the  activity 
of  the  diastatic  and  respiratory  enzymes.  Treated 
bananas  contain  20 — 25%  more  sugar  (and  corre¬ 
spondingly  less  starch)  than  untreated. 

Chemical  Abstracts. 

Ripening  of  rice  seed  and  chemical  properties 
of  rice  of  the  early-ripening  sub-varieties. 
T.  Tadokoro  (J.  Coll.  Agric.  Hokkaido,  1927,  20, 
333 — 354). — In  ripening,  the  non-protein  nitrogen 
decreases  and  the  diamino-nitrogen,  sodium  chloride- 
soluble  and  ethyl  alcohol-soluble  proteins  of  rice  seed 
increase.  The  oryzanin  increases  in  specific  rotation, 
in  free  ammo-nitrogen,  and  lysine,  but  decreases  in 
arginine  and  ash  until  a  point  is  reached  when  the 
changes  are  reversed.  In.  the  middle  part  of  the 
ripening  period  the  ash  and  phosphorus  decrease, 
the  acetyl  value  of  the  starch  increases,  and  its 
specific  rotation  decreases.  Early- ripening  varieties 
are  richer  in  fat,  non-protein  nitrogen,  and  water- 
soluble  protein  nitrogen,  and  poorer  in.  ash  and 
protein  nitrogen  than  later-ripening  varieties.  The 
oryzanin  of  the  early  varieties  is  lower  in  free  amino- 
nitrogen  than  that  of  the  later  varieties. 

Chemical  Abstracts. 

Action  of  glycerophosphatase  of  plant  seeds 
and  enzymic  synthesis.  A,  Nemec  (Biochem,  Z., 
1928,  202,  229 — 235). — During  the  after-ripening  of 
seeds,  glycerophosphatase  action  is  considerably 
decreased,  and  the  greater  this  decrease  the  greater 
is  the  subsequent  germinating  power.  During  the 
germination  of  maize  and  barley  a  slight  decrease  of 
glycerophosphatase  action  is  obtained  in  the  first 
two  days  followed  by  a  considerable  increase,  whereas 
with  soya  beans  and  peas  there  is  a  continuous  increase 
of  glycerophosphatase  action.  When  the  seed  meal 
is  autolysed  with  added  glycerol  and  phosphate,  the 
amount  of  free  phosphate  decreases,  suggesting 
enzymic  union  of  glycerol  and  phosphate, 

P.  W.  Clutterbtjck. 
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Stellar  spectra  in  the  far  ultra-violet.  S.  Rosse- 
land  (Nature,  1929, 123,  207). 

Ionisation  in  stellar  atmospheres.  I.  General-, 
ised  Saha  formulae,  maximum  intensities,  and 
the  determination  of  the  coefficient  of  opacity. 
E.  A.  Milne  (Month.  Not.  Roy.  Astr.  Soc.,  1.928,  89, 
17—49) .—Mathematical.  V.  E.  Downey. 

Ionisation  in  stellar  atmospheres.  II. 
Absolute  magnitude  effects.  E.  A.  Milne  (Month. 
Not.  Roy.  Astr.  Soc.,  1928,  89,  157— 175). —Formula* 
are  obtained  which  determine  the  variation  with  g} 
at  constant  T,  of  the  number  of  atoms  responsible 
for  the  formation  of  a  given  absorption  line.  The 
behaviour  depends  on  whether  the  coefficient  of 
general  absorption,  k,  is  constant  throughout  the 
stellar  atmosphere  or  is  proportional  at  each  point 
to  the  electron  pressure  P .  The  fact  that  lines  of 
both  neutral  and  ionised  atoms  increase  in  intensity 
from  dwarfs  to  giants  favours  the  adoption  of  koc  P. 
When  kccP  the  mass  of  the  reversing  layer  increases 
with  decreasing  pressure  and  more  than  counter¬ 
balances  the  reduction  in  the  proportion  of  neutral 
atoms  due  to  increased  ionisation.  The  observed 
strengthening  of  the  Balmer  lines  from  dwarfs  to 
giants  now  receives  theoretical  explanation. 

C.  J.  Smithells. 

Theoretical  contours  of  absorption  lines  in 
stellar  atmospheres.  E.  A.  Milne  (Month.  Not. 
Roy.  Astr.  Soc.,  1928,  89,  3 — 17). — Mathematical. 
The  number  of  atoms  per  e.c.  in  a  stellar  atmosphere 
is  calculated  on  the  assumption  of  no  surface  of 
demarcation  between  atmosphere  and  photosphere, 

W.  E.  Downey. 

Relations  between  the  most  intense  radiations 
and  the  highest  chemical  elements  in  the 
luminous  atmosphere  of  the  sun.  H.  Des- 
landbes  (Compt.  rend.,  1929,  188,  20 — 24). — The 
wave-lengths  of  the  ultimate  radiations  of  the  chemical 
elements  in  the  solar  chromosphere  are  tabulated, 
together  with  their  intensities,  heights,  and  series 
notations,  and  the  author’s  conclusion  (ibid.,  1924, 
179,  1066)  that  the  corresponding  frequencies  arc 
approximate  multiples  of  the  same  elementary 
frequency  dx=  1062*5  is  confirmed.  The  light  atoms 
(H,  He,  0)  show  intense  radiations  but  have  high 
excitation  potentials,  and  the  effect  of  the  ionised 
heavy  atoms  (Ca+,  Sr+  Ti+)  is  very  marked  at  great 
heights.  J.  Grant. 

Presence  of  the  absorption  line  J in  the  solar 
spectrum.  S.  B.  Nicholson  and  N.  G.  Perrakis 
(Compt,  rend.,  1929,  188,  41 — 43). — Spectrograms  of 
Q 


Inorganic  Chemistry. 

the  sun  taken  with  three  Mt.  Wilson  plates  show 
that  the  absorption  due  to  helium  is  relatively  strong 
in  the  immediate  neighbourhood  of  the  plate  3326 
(Mt.  Wilson  notation),  and  in  the  interval  separating 
members  of  the  group  3333,  whilst  it  is  very  faint  in 
the  space  occupied  by  the  faint  markings.  The 
presence  of  the  atmospheric  line  (X  5875-603)  renders 
difficult  the  identification  of  the  absorption  line  D3 
(X  5785-620).  J.  Grant. 

Elementary  processes  in  emission  and  absorp¬ 
tion  of  light.  J.  Stark  (Ann.  Physik,  1928,  [iv], 
87,  909 — 926). — An  earlier  theory  given  by  Stark  is 
extended  and  applied  to  a  series  of  experimental 
cases.  In  the  process  of  emission  of  light  three  oper¬ 
ations  may  be  distinguished.  First,  the  electron  in 
its  stationary  state  in  the  atom  is  displaced  from 
equilibrium  and  approaches  indefinitely  close  to  a 
lower  energy  level.  The  time  taken  for  this  may  be 
called  the  “  Verweilzeit.”  Secondly,  a  light  quant  is 
formed  in  the  electronic  field.  The  time  taken  for 
this  process  (“  Umformzeit  ”)  is  independent  of  the 
order  of  magnitude  of  the  period  of  the  light.  Thirdly, 
there  is  a  mutual  action  between  the  electron  and  the 
light  quant  resulting  in  the  emission  of  the  quant  in  a 
definite  direction  with  the  velocity  of  light,  and  fixing 
of  the  electron  in  the  new  energy  level.  The  time 
taken  for  this  process  (“  Ablenkzeit ”)  varies  between 
a  value  of  the  order  of  the  period  and  one  many 
times  this.  The  “  Verweilzeit ”  can  be  estimated 
(e.g.,  for  Hy)  by  examining  the  effect  on  spectra  of 
an  electric  field  acting  on  the  given  atom  for  a  short 
time.  In  a  field  all  energy  levels  are  modified,  transi¬ 
tions  between  a  pair  of  modified  levels  giving  a  Stark 
component  of  the  line  concerned ;  but  if  the  duration 
of  the  electric  field  is  less  than  the  u  Verweilzeit ”  an 
electron  may  start  from  a  modified  and  end  in  an 
unmodified  level,  or  vice  versa.  In  such  circumstances 
components  appear  between  normal  and  Stark  modified 
lines.  The  time  estimated  for  this  operation  for  Hy 
by  this  method  is  10~9  sec.  Consideration  is  given  to 
excitation  by  cathode  rays,  and  the  theory  predicts 
that  the  emission  of  characteristic  frequencies  in 
consequence  of  transfers  of  the  atomic  electron  from 
one  energy  level  to  another  is  accompanied  by  the 
emission  of  a  continuous  spectrum  in  the  infra-red 
or  the  beginning  of  the  visible  spectrum ;  also,  that 
if  the  energy  of  the  impinging  electron  is  less  than 
that  required  to  raise  the  atomic  electron  to  the  next 
higher  level  an  aggregate  of  atoms  will  give  rise  to  a 
continuous  spectrum.  The  theory  provides  an  explan¬ 
ation  of  the  continuous  X-ray  spectrum.  The  theory 
is  applied  to  all  kinds  of  absorption,  including  con- 
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fcinuo m,  selective,  and  photo-electric  absorption,  and 
absorption  due  to  scattering.  A.  J*  Mee. 

Spectral  excitation  by  recombination  in  the 
electric  arc.  (Miss)  J.  M.  Dewey  (Physical  Rev., 
1928,  pi],  32,  918 — 921), —Measurements  of  electron 
velocities  in  arcs  indicate  that  most  of  the  light  in 
the  negative  glow  is  duo  to  the  recombination  of 
positive  ions  and  electrons.  Since  the  velocities  of 
the  positive  ions  are  high,  spectral  lines  emitted  in 
this  way  should  show  Doppler  broadening.  This  was 
measured  photometrically  for  a  hot  cathode  are  in 
helium  in  which  measurements  of  electron  velocities 
were  also  made  and  results  obtained  which  can  be 
explained  by  assuming  all  the  light  in  the  negative 
glow  to  result  from  recombination  of  ions  having  a 
temperature  about  one  tenth  that  of  the  electrons, 

N.  M.  Bligh. 

Optical  behaviour  of  hydrogen  atoms  in  very 
strong  electric  fields.  R.  von  Tkatjbenberg 
(Physikal.  Z.,  1928,  29,  895). — The  effect  of  sudden 
changes  in  field  strengths  up  to  420,000  volt s/cm.  on 
hydrogen  atoms  has  been  studied  by  means  of  Stark’s 
arrangement  of  separated  fields,  and  the  Stark  effect 
measured  in  the  second  order  for  Balmer  lines.  The 
proportionality  with  the  square  of  the  field  strength 
is  confirmed  for  all  components  of  Hy.  The  results 
for  the  middle  component  agree  better  with,  the 
theory  of  Schrddinger  than  that  of  Epstein,  but  con¬ 
siderable  deviations  from  Sehrodinger’s  values  are 
shown  for  the  higher  components.  R.  A.  Morton. 

Theory  of  the  Stark  effect  in  hydrogenic  atoms. 
V.  Rojansky  (Physical  Rev,,  1929,  pi],  33,  1 — 15). — 
Theoretical.  Established  formulas  give  the  relativity 
and  spin  corrections  for  a  hydrogen- type  atom  per¬ 
turbed  by  a  weak  electric  field,  and  the  energy  levels 
without  spin  in  the  case  of  a  strong  field.  Formulae 
are  here  deduced  for  the  energy  levels  in  either  a 
weak  or  a  strong  field,  including  both  the  relativity 
corrections  and  the  Stark  effect.  The  relativity  and 
spin  corrections  for  strong  fields  are  deduced.  The 
methods  used  are  the  matrix  and  'wave  mechanics. 
The  results  are  similar,  except  in  form,  to  those  of 
Schlapp  (of.  A.,  1928,  806)  using  Darwdn-Dirac  wave 
methods.  In  the  now,  as  opposed  to  the  old, 
mechanics  there  is  a  linear  Stark  effect  even  in  weak 
fields,  because  of  the  identity  of  energy  for  the  ns 
and  npi  levels  in  the  absence  of  external  fields.  This 
degeneracy  is  shown  to  account  for  the  2s  level  in 
hydrogen  not  being  metastable.  The  coefficients  are 
found  for  the  development  of  the  parabolic  eigen¬ 
functions  in  terms  of  the  polar  ones,  and  a  set  of 
values  of  these  coefficients  is  tabulated.  Methods  are 
given  for  the  calculation  of  the  relative  intensities  in 
the  Stark  effect  in  terms  of  the  already  available 
theoretical  fine-structure  intensities  In  the  absence  of 
fields.  N.  M.  Blicjh, 

Intensity  measurements  in  the  helium  spec¬ 
trum.  C.  Hodges  and  W.  C.  Michels  (Physical 
Rev,,  1928,  pi],  32,  913— 917).— The  absolute  and 
relative  intensities  of  thirteen  lines  of  the  helium 
spectrum,  extending  through  the  visible  region,  have 
been  measured  by  the  method  developed  by  Ornsiein 
and  Dorgelo  (A.,  1924,  ii,  282)  modified  by  comparing 
each  line  directly  with  the  known  emission  from  a 


tungsten  filament,  operated  under  constant  conditions. 
The  results  for  a  discharge  in  a  capillary  tube,  with 
pressures  from  1-92  to  34*3  mm.,  show  that  the 
absolute  intensities  increase  rapidly  to  a  maximum 
for  pressures  in  the  neighbourhood  of  2 — 1  mm,} 
below'  which  they  tend  to  zero.  The  relative  intensi¬ 
ties  of  the  singlet  system  are  favoured  by  lowered 
pressures,  and  the  higher  members  of  the  triplet 
system  are  favoured  over  the  lower  members.  The 
relative  intensities  within  the  singlet  series  are  little 
affected  by  pressure.  N.  M.  Bligh, 

Influence  of  pressure  and  addition  of  foreign 
gases  on  the  absorption  in  activated  neon. 
L.  Eckstein  (Ann:  Pkysik,  1928,  pv],  87,  1003— 
1034). — The  influence  of  varying  the  pressure  of  gas 
in  the  absorption  tube,  keeping  that  in  the  emission 
tube  constant,  on  the  absorption  of  the  neon  lines 
6402,  6266,  6163,  6143,  6096,  and  5852  A.  has  been 
investigated.  The  intensity  of  the  spectral  lines  was 
measured  by  a  photo-electric  method.  For  all  the 
above  lines,  the  curves  of  absorption  against  gas 
pressure  show'  maxima  at  a  pressure  of  1*2  mm.  fig. 
The  maximum  is  greatest  with  the  line  6402  A.  The 
influence  of  adding  foreign  gases  to  the  absorption 
tube  on.  the  absorption  of  the  lines  6402,  6266,  6163, 
and  6143  A.  has  also  been  investigated.  All  four 
foreign,  gases  used  lowered  the  absorption,  but  whereas 
the  decrease  of  absorption  with  increasing  foreign  gas 
pressure  was  slow  with  helium,  it  was  very  much 
quicker  w  ith  water,  nitrogen,  and  argon. 

R.  N.  Kerb. 

Experimental  proof  of 14  negative  11  dispersion. 
H.  Kopfeemann  and  R.  Ladenburg  (Z.  physikal. 
Chem.,  1928,  139,  375— 385).— By  increasing  the 
current  density  of  a  neon  discharge  up  to  0*1  amp. /cm. 2 
a  rise  in  the  anomalous  dispersion  has  been  found  in 
the  yeilow'-red  s—p  lines  (where  p  and  s  are  the 
higher  and  low'er  energy  levels,  respectively).  This 
signifies  an  increase  of  the  active  atoms  in  the  s 
state.  If,  however,  the  current  density  be  still  further 
raised  a  gradual  decrease  in  the  anomalous  dis¬ 
persion  in  the  different  ss—pk  lines  (&=10,  9,  8,  6, 4,  2) 
with  increasing  current  is  observed.  This  is  as 
expected  from  the  dispersion  formula  of  the  quantum 
theory  on  account  of  the  influence  of  44  negative  ” 
dispersion,  ie.,  due  to  greater  activation  of  atoms  in 
the  pk  state.  This  is  especially  borne  out  by  the 
systematic  decrease  of  the  dispersion  for  the  %  lines 
combined  with  different  pk  levels ;  the  lower  the  p 
level  considered  and  the  more  strongly  it  is  activated 
the  greater  is  the  decrease  of  the  accompanying 
anomalous  dispersion.  R.  N.  Kerb. 

Absorption  of  ultra-violet  light  by  metastable 
atoms.  W.  be  Groot  (Naturwiss.,  1929, 17,  13). — 
Since  the  ionisation  energy  of  the  metastable  atoms 
of  neon  and  argon  is  only  4*9  and  4*2  volts,  respect¬ 
ively,*  corresponding  with  2550  and  2950  A.,  it  is  to 
be  expected  that  there  will  be  a  continuous  absorption 
of  ultra-violet  light  from  these  wave-lengths  up. 
Apparatus  is  described  to  test  this.  Light  from  a 
tungsten  spiral  at  3400°  Abs.  was  passed  through  a 
tube  containing  the  gas  at  5  mm.,  pressure.  The 
spectrum  was  photographed  first  of  all  with  the 
absorption  tube  dark,  and  then  with  a  current  of 
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2  amp.  flowing  through  the  tube.  There  was  no 
absorption  in  the  part  of  the  spectrum  investigated 
either  with  neon  or  with  argon.  On  the  other  hand, 
there  was  strong  absorption  corresponding  with  the 
2s— 2p  lines  in  each  gas  with  50  milliamp.  flowing 
through  the  tube.  A.  J.  Mee. 

Spectrum  of  doubly-ionised  krypton.  D.  P. 
Acharya  (Nature,  1929,  123,  244). — A  number  of 
regularities  have  been  observed,  and  three  sets  of 
terms  are  recorded.  A.  A.  Eldbidge. 

Spectrum  of  doubly-ionised  fluorine  (Fill). 
H.  Dingle  (Proc.  Roy.  Soc.,  1929,  A,  122/144 — 
161;  cf.  Am  1927,  1;  1928,  98).— 1 The  lines  of  the 
spectrum  of  doubly- ionised  fluorine  appear  when 
strongly  condensed  discharges  are  passed  through 
silicon  tetrafluoride  at  very  low  pressure.  More  than 
300  lines,  extending  from  3267  to  2207  A.,  have  been 
measured  and  tabulated.  The  spectrum  has  been 
partly  analysed  into  quadruplet  and  doublet  systems 
of  terms,  which  are  correlated  with  the  terms  to  be 
expected  on  the  Heisenberg-Hund  theory,  and  82 
lines  have  been  classified.  The  resemblance  between 
the  spectrum  and  that  of  singly -ionised  oxygen,  which 
has  the  same  electron  structure  as  doubly-ionised 
fluorine,  confirms  its  assignment  to  F*+.  Most  of 
the  intervals  in  Fm  are  almost  exactly  double  the 
corresponding  intervals  in  0  ir,  but  there  are  a  few 
striking  exceptions  which  are  discussed. 

L.  L.  Bircumskaw. 

Spectrum  of  doubly-ionised  bromine,  S.  C. 
Deb  (Nature,  1929,  123,  244).— The  lines  of  the 
spectrum  of  doubly-ionised  bromine  have  been 
classified,  A.  A.  Eldbidge. 

Absorption  spectra  of  oxygen  and  of  ozone 
in  the  ultra-violet  region.  J.  Dufay  (Compt.  rend., 
1929,  188,  1 62—1 64) .—The  coincidence  of  bands  in 
the  ultra-violet  absorption  spectra  of  ozone  and  of 
compressed  or  liquid  oxygen  may  be  due  to  the 
same  bands,  enlarged  in  the  latter  case  by  the  high 
density  of  the  absorbing  medium.  This  is  supported 
by  the  fact  that  below  2400  A.  the  absorption 
curve  of  ozone  is  continuous  like  that  of  compressed 
oxygen.  J,  Grant, 

Intercombinations  and  new  terms  in  the  spark 
spectrum  of  sulphur  (Six),  L.  Block  and  E. 
Bloch  (Compt.  rend.,  1929,  188,  160—162;  cf.  A., 
1927,  1117;  Gilles,  A.,  1928,  565).— New  multisets 
in  the  S  n  spectrum  of  sulphur  detected  by  the  use 
of  an  oscillating  electrodeless  discharge  are  recorded 
and  include  intercombinations  and  combinations  of 
old  and  new  terms.  A  correction  of  +317*20  must 
be  applied  to  the  doublet  terms  of  Ingram  to  bring 
them  to  the  same  zero  as  the  quadruplet  terms. 

J.  Grant. 

Structure  of  the  third  order  spectrum  of 
sulphur  (S  hi).  J.  Gilles  (Compt.  rend.,  1929, 
188,  63—64;  cf.  A.,  1928,  565).— The  author  has 
tabulated  40  lines  (X  4527*77—3323*97  A.)  and  their 
intensities,  based  on  the  levels  of  multiplicity  corre¬ 
sponding  with  the  electronic  configurations  aMf  a&s, 
and  aAp  of  the  S  in  spectrum.  Eight  multiplets  are 
involved.  J.  Grant, 


Structure  of  the  third  order  spectrum  of 
sulphur  (S  ill).  J.  Gilles  (Compt.  rend,,  1929, 
188,  320 — 321 ;  cf.  preceding  abstract), — Lines  of  the 
4 d  and  5$  terms  of  the  S  in  spectrum  (2998*27—2442*65 
A.),  based  on  the  value  135600  for  4s3i>o.  an^  corre¬ 
sponding  with  the  multiplets  (4$PS—4(fiP)$  (4p3P  — 
4#P),  (4p3D-4 #P),  (4p3P-4#D),  (4p8D-4d9Z))l 
(4p35*“5saP),  and  (4j03P—os3P),  are  tabulated  with 
their  wave-lengths  and  intensities  and  include  the  line 
2665*40  A.,  hitherto  attributed  to  the  S  v  spectrum. 

J.  Grant.  , 

Further  triplets  of  trebly-ionised  arsenic. 
K,  R,  Rao  (Nature,  1929, 123,  244). — Two  additional 
triplets  due  to  As  iv  have  been  found.  The  values 
of  5pP012  are  168010,  167748,  166932. 

A.  A,  Eldbidge. 

Discontinuities  of  the  IC-ahsorption  of  simple 
substances.  V.  Dolejsek  and  K,  Pestrecgv 
(Compt.  rend,,  1929,  188,  164-^-166) . — Determin¬ 
ations  of  the  limits  of  K- absorption  of  elements  of 
atomic  numbers  (N)  12 — 30  in  the  same  chemical 
state  differ  from  the  expression  v/P=a'+6'Ar+ 
where  v/jR  is  the  change  of  the 
frequencies  of  the  if-level  and  the  coefficients  a\ 
br  ,  .  ■  e*  are  calculated  from  the  frequencies  of  the 
rare  gases,  by  amounts  which  vary  periodically  with 
N  and  show  maxima  for  W=12, 21,  and  29  and  minima 
for  IV  =  17  and  25.  J.  Grant. 

Diffraction  of  X-rays  by  ruled  gratings. 
Spectrographic  function  of  X-rays  and  ultra¬ 
violet  rays.  J.  Thibaud  (Ann.  Soc,  Sci.  Bruxelles, 
1928,  B,  48,  ii,  145 — 168). — An  account  of  the  author's 
work  on  the  diffraction  of  X-rays  and  ultra-violet 
rays  (cf.  A.,  1925 — 1928,  numerous  publications), 
showing  the  various  stages  in  the  development  of  the 
grating  method  with  tangential  incidence.  This 
method  is  compared  with  the  rotating-crystal  method, 
and  is  shown  to  be  very  suitable  for  the  investigation 
of  the  region  between  X-rays  and  ultra-violet  rays. 
The  theory  of  the  diffraction  grating  with  tangential 
incidence  is  summarised  and  a  detailed  description  of 
the  improved  form  of  vacuum  spectrograph  with  glass 
grating  is  given  (cf.  A.,  1927,  286).  O,  J,  Walker. 

D-Line  excitation  by  the  green  sodium  hand 
and  the  dissociation  potential  of  sodium  vapour. 
E.  L.  Kinsey  (Proc.  Nat.  Acad.  Sci.,  1929,  15, 
37 — 41). — The  evidence  is  discussed  for  the  dissoci¬ 
ation  of  molecules  into  normal  and  excited  atoms  by 
the  absorption  of  light  in  the  fluorescence  phenomena 
of  sodium  vapour.  The  conditions  under  which  it  is 
possible  to  excite  the  D-lines  by  the  blue-green  band 
of  the  sodium  molecule  w’ere  determined  experi¬ 
mentally.  The  long  and  short  wave-length  limits  of 
the  exciting  band  and  tho  wave-length  of  the  band 
producing  the  maximum  intensity  were  measured. 
The  correspondence  between  tho  intensity  variation 
of  the  D-lines  and  the  blue-green  bands  shows  that 
the  process  is  probably  the  excitation  of  the  atoms 
to  the  2P  levels  by  collisions  of  the  second  kind  with 
excited  molecules,  and  not  by  the  dissociation  of 
the  molecules ;  the  heat  of  dissociation  is  taken  as 
0*85  volt.  N.  M.  Bligh. 

Intensity  relations  in  the  spectra  of  titanium. 
I.  Line  intensities  in  the  stronger  multiplets 
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of  Ti  I  and  Ti  ii.  G.  R.  Harrison  (J.  Opt,  Soc* 
Amor.,  1928,  17,  389 — 416). — The  relative  intensities 
o!  the  lines  in  a  number  of  multiplets  in  the  spectra 
of  Ti  I  and  Tin  have  been  measured.  The  apparatus 
used  is  described  in  detail  and  was  capable  of  separ¬ 
ating  lines  which  were  0*24  A.  apart.  The  sources  of 
error  are  discussed  and  arc  concluded  to  be  less  than 
1%.  Tables  are  given  showing  the  measured  and 
calculated,  intensities  of  these  lines,  36  multiplets 
having  been  examined  in  all.  J.  L.  Buchan. 

*  Ground-terms  in  the  spectrum  of  nickel  II  and 
proposed  standard  wave-lengths  in  the  Schu¬ 
mann  region.  A.  C.  Menzies  (Proc.  Roy.  Soc., 
1929,  A,  122,  134 — 143 ;  cf.  Shenstone,  A.,  1927, 
998). — During  previous  investigations  of  fuse  spectra 
(A.,  1928,  99,  806)  it  has  been  observed  that  this 
source  Is  particularly  suited  to  the  study  of  low-level 
terms,  and  it  is  now  applied  to  the  analysis  of  the 
spectrum  of  Ni  n.  It  was  found  that  if  the  wires 
are  mounted  horizontally  in  the  vacuum  grating 
spectrograph,  and  very  near  the  slit,  the  lines  vary 
greatly  in  length,  in  spite  of  the  astigmatic  action  of 
the  grating,  so  allowing  the  application  of  the  method 
of  long  and  short  lines.  A  number  of  lines,  obviously 
connected  on  account  of  their  length  and  strength, 
were  found  on  analysis  to  belong  to  the  hitherto 
missing  ground- terms  2Da  and  2DZ  of  Ni  n.  Since 
the  combining  middle  terms  are  accurately  known,  a 
determination  of  the  values  of  2D3  and  2]DZ  makes  it 
possible  to  calculate  the  theoretical  values  of  the 
wave-lengths  of  conveniently  spaced  lines,  which  can 
then  be  used  as  standards  in  the  Schumann  region. 
The  lines  extend  from  1317  to  1940  A. 

L.  L.  BrncuMSHAW. 

Reversals  in  the  arc  spectrum  of  nickel. 

A.  0.  Menzies  (Phil.  Mag.,  1928,  [vii),  6,  1210 — 
1216). — An  examination  of  the  fuse  spectra  of  nickel 
in.  air  for  the  ultra-violet  and  in  a  vacuum,  for  the 
Schumann  region  has  been,  made  to  determine  if  the 
ground-term  of  the  Ni  i  spectrum  is  Many 

reversals  have  been  found  in  the  ultra-violet  region, 
but  all  of  these  can  be  accounted  for  from  known 
data.  In  the  Schumann  region  no  lines  attributable 
to  the  arc  could  be  found.  It  is  concluded  that  if  the 
1S§  term  does  exist  it  must  give  rise  to  lines  below 
the  region  examined.  A.  E.  Mitchell. 

Furnace  spectrum  of  beryllium.  R.  F.  Paton 
and  G.  M.  Rassweiler  (Physical  Rev.,  1929,  [ii], 
33,  16—21). — Observations  were  made  from  2150  to 
7000  A.  and  up  to  2500°  Abs,,  in  both  absorption 
and  emission,  using  a  specially  designed  high-temper¬ 
ature  vacuum  furnace.  It  is  confirmed  that  the 
beryllium  line  2348*62  A.  is  the  first  line  of  the 
principal  series  of  singlets  for  the  neutral  atom.  The 
diffuse  and  sharp  series  of  singlets  of  the  element 
were  discovered  and  tabulated.  N.  ML  Bligh. 

Spark  doublets  in  the  K-series.  V.  Dolejsek 
and  (Mlle.)  D.  Engelmannova  (Corapt,  rend.,  1929, 
188,  318 — 320). — The  experiments  previously  de¬ 
scribed  (this  voh,  225)  have  been  extended  to  the 
heavier  elements  (atomic  numbers  23 — 30)  in  the 
same  state  of  valency,  and  the  interval  between  the 
spark  doublets  of  the  it-series  has  been  found  to 
decrease  with  increase  in  atomic  number.  Dauvill- 


ier’s  results  for  copper  (A.,  1922,  ii,  243)  were  con¬ 
firmed,  and  the  mean  value  found  for  the  doublet 
constant  (AVv/Ii)  of  0*0074  is  in  good  agreement 
with  that  already  obtained  (loc.  ciL),  J.  Grant. 

Continuous  spectrum  of  mercury  vapour.  H. 
Volkringer  (CSompt.  rend.,  1929,  188,  321 — 323).— 
The  changes  in  the  continuous  spectrum  of  mercury 
vapour  excited  by  an  eleetrodeless  discharge  in  a  silica 
tube,  the  ends  of  which  may  be  maintained  at  different 
temperatures,  have  been  studied  speetrographieally* 
If  the  whole  tube  is  at  230°  the  relative  intensities  of 
the  several  bands  differ  at  various  points  of  the  tube, 
and  are  dependent  on  the  exciting  field.  The  pro¬ 
duction  of  the  spectrum  probably  involves  association 
of  neutral  and  excited  atoms  rather  than  the  simple 
passage  from  one  atomic  state  to  another, 

J.  Grant. 

Power  relation  of  the  intensities  of  the  lines 
in  the  optical  excitation  of  mercury.  I.  E. 
Ga viola  (Phil.  Mag.,  1928,  [vii],  6,  1 154 — 1167). — 
The  intensities  of  the  different  lines  of  mercury  vapour 
at  the  ordinary  temperature  when  optically  excited 
by  a  water-cooled  mercury  are  have  been  calculated 
as  a  function  of  the  primary  intensities  and  of  the 
position  of  the  emitting  volume  element  in  the  tube. 
The  special  behaviour  of  lines  like  3650  A.  is  then 
explainable  and  the  absorption  laws  for  4358,  3650  A., 
and  similar  lines  are  calculable.  A.  E,  Mitchell, 

Influence  of  foreign  gases  on  the  optical 
excitation  of  mercury.  II.  E.  Gaviola  (Phil. 
Mag.,  1928,  [vii],  6,  1167— 1191).— The  alterations  in 
the  intensities  of  the  lines  in  the  optical  excitation 
of  mercury  vapour  caused  by  the  presence  of  foreign 
gases  arc  explained  on  the  author's  theory  (cf.  pre¬ 
ceding  abstract).  The  examination  of  the  effects  of 
various  gases  on.  the  absorption,  of  the  line  4046  A. 
by  the  metastable  mercury  atoms  has  demonstrated 
the  long  period  of  existence  of  these.  The  metastable 
level  23P0  has  an  existence  of  1CH  see.  when  no 
foreign  gases  are  present;  its  existence  is,  however, 
sensitive  to  their  presence.  In  the  presence  of 
foreign  gases  the  metastable  level  has  a  mean  life  of 
1  /300  sec.,  whilst  under  ideal  conditions  (as  in  stars) 
it  should  increase  to  about  10  sec.  The  result  of 
Foote  (A,,  1927,  999)  that  the  efficiency  of  quenching 
collisions  of  nitrogen  with  excited  atoms  in  the 
resonance  level  is  approximately  1  has  been  confirmed. 
The  number  of  metastable  atoms  excited  by  the 
presence  of  a  few  mm.  of  nitrogen  or  water  vapour  is 
estimated  to  be  about  102  times  the  number  of 
excited  atoms  in  the  resonance  level. 

A.  E.  Mitchell. 

Polarisation  of  canal-ray  light.  III.  Mercury 
positive  rays  of  the  line  2537  A.  E.  Rupr  (Ann. 
Physik,  1929,  [v],  1,  289 — 300). — The  polarisation 
ratio  for  the  line  2537  A.  has  been  studied  for  mercury 
positive  rays.  Polarisation  occurs  in  the  fading  light 
only  when  disturbances  are  allowed  to  occur  at  the 
positive-ray  slit.  By  heating  the  slit  the  polarisation 
vanishes,  so  that  it  must  be  a  secondary  effect.  The 
addition  of  foreign  gases  and  the  application  of 
magnetic  fields  affect  the  polarisation  ratio  for  the 
positive  ray  in  the  same  way  as  they  influence  the 
resonance  fluorescence  of  the  line  2537  A.  The 
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polarisation  disappears  when  the  positive-ray  stream 
is  diffused  by  an  obstacle  in  its  path. 

R.  A.  Morton. 

Heat  spectrum  of  solid  and  liquid  iron.  R. 
Ease  (Physikal.  Z„  1928,  29,  904-907).— Tho 
spectral  energy  distribution  of  the  radiation  emitted 
by  solid  and  liquid  iron  resembles  that  from  a  black 
body,  but  the  absolute  intensity  depends  largely  on 
surface  oxidation.  The  wave-length  of  maximum 
emission  for  smooth  solid  iron  is  shifted  in  the  direc¬ 
tion  of  shorter  wave-lengths  as  the  temperature  rises, 
so  that  Wien's  law  is  obeyed.  The  intensity  E  at  the 
maximum  varies  as  CTQ,  T  being  the  absolute  tem¬ 
perature  and  (7=2890.  Matt,  slag-free  iron  emits 
approximately  “  grey  ”  radiation  approaching  the 
black -body  condition  as  the  temperature  rises.  The 
heat  spectrum  of  liquid  iron  closely  resembles  that  of 
the  smooth  solid  metal  both  as  regards  intensity  and 
spectral  distribution.  R.  A.  Morton. 

Excitation  of  X-ray  spectra  by  means  of 
a -particles.  W.  Eothe  (Physikal.  Z.,  1928,  29, 
891 — 893). — The  weak  X-rays  generated  by  the 
impact  of  a-partieles  on  matter  have  been  studied  by 
means  of  a  very  sensitive  apparatus,  using  argon  in 
the  counter.  The  following  characteristic  radiations 
were  identified  :  X-radiation  :  Mg,  Al,  S,  Ca,  Cr, 
Fe,  Zn;  X-radiation  :  Se,  Mo,  Pd,  Ag,  Sb,  Sn,  Ta, 
Ir,  Au,  Bi;  Jl-radiation  :  Bi.  For  some  elements, 
the  variation  of  the  intensity  of  X-radiation  with  the 
range  of  the  a-particles  was  determined,  and  was  found 
to  be  closely  related  to  the  ionisation  curve  for  the 
inner  atomic  electrons.  The  energy  of  the  a-particles 
(from  polonium)  was  insufficient  for  the  maximum  in 
the  differential  ionisation  to  be  shown  definitely, 
although  the  existence  of  such  a  maximum  can  be 
inferred  for  the  curve  obtained  with  aluminium.  The 
results  do  not  support  Thomson’s  theory  of  ionisation, 
but  are  in  agreement  with  Born’s  treatment  of  the 
quantum  mechanics  of  collision  processes. 

R.  A.  Morton. 

Some  multiplets  of  singly-ionised  thallium. 
S.  Smith  (Proc.  Nat.  Acad.  Sci.,  1928,  14,  951 — 
953). — Some  of  the  lines  arising  from  combinations 
of  singlet  and  of  singlet  and  triplet  terms  of  T1  ii 
were  identified  and  classified,  and  compared  with  the 
lines  predicted  by  an  application  of  the  regular  and 
irregular  X-ray  doublet  laws  to  the  optical  spectra 
of  mercury -like  atoms  and  interpolating  between 
data  for  Hg  i  and  Pb  in.  N.  M.  Bligh. 

Influence  of  the  presence  of  hydrogen  on  the 
Llu  X-ray  absorption  edge  of  palladium.  J.  D. 
Hanawalt  (Proc.  Nat.  Acad.  Sci,,  1928,  14,  953 — 
958). — X-Ray  investigation  shows  that  an  outstand¬ 
ing  distension  of  the  palladium  lattice  exists  due  to 
absorbed  hydrogen  and  corresponding  with  a  com¬ 
pound  Pd2H.  To  decide  whether  the  hydrogen 
atoms,  are  intimately  combined  with  the  palladium 
atoms  the  L1U  absorption  edge  was  studied  using  a 
vacuum  spectrograph .  Hydrogen  was  occluded  in 
the  palladium  in  two  ways.  Evidence  indicates  that 
the  complex  absorption  edge  corresponds  with  the 
superposition  of  two  simple  edges,  one  due  to  Pd 
atoms  alone  and  the  other  due  to  Pd  atoms  combined 
with  H  atoms.  The  compound  PdH  is  indicated, 


but  the  interpretation  of  the  complex  edge  is  in¬ 
conclusive.  N.  M.  Bligh. 

Zeeman  effect  and  term  arrangement  in  the 
spectrum  of  singly  -  ionised  chromium.  E. 
Kromer  (Z.  Physik,  1928,  52,  531— 548).— Data  for 
some  50  lines  are  tabulated,  and  from  the  results 
further  contributions  arc  made  to  the  term  arrange¬ 
ment  in  this  spectrum.  J.  W.  Smith. 

X-Radiation  excited  by  a-particles.  W.  Bothe 
and  H.  Franz  (Z.  Physik,  1928,  52,  466— 484).— The 
excitation  of  the  /i-,  L-,  and  ill-radiation  by  a-rays 
from  polonium  has  been  observed  over  the  wave¬ 
length  range  11 — 10  A.  for  a  number  of  elements. 
The  relationship  between  the  K-  and  A-excitation 
and  the  range  of  the  a-particles  is  given  graphically 
for  some  of  the  elements  and  the  results  are  com¬ 
pared  with  Bragg’s  curve  for  the  dependence  of  the 
ionisation  in  air  on  the  range  of  the  a-particles.  The 
data  obtained  for  the  excitation  limit  are  in  opposition 
to  Thomson’s  theory  of  ionisation  (A.,  1912,  ii,  410), 
but  not  to  Born’s  quantum  theory  of  collision  (A,, 
1926,  1078).  The  yield  of  aluminium  X-radiation 
was  measured  in  an  absolute  manner  by  an  ionisation 
method,  those  of  the  other  characteristic  radiations 
being  then  compared  with  this.  Both  in  the  K-  and 
A-series  a  general  decrease  in  the  yield  was  observed 
as  the  atomic  number  of  the  elements  under  investig¬ 
ation  increased.  From  the  observations  made  it  is 
deduced  that  the  probability  of  ionisation  is  essentially 
smaller  for  an  L  electron  than  for  a  K  electron  with 
equal  energy  of  ionisation.  J.  W.  Smith. 

Precision  measurements  in  the  Jt-series  of 
the  elements  zinc  (30)  to  ruthenium  (44). 
B.  EdlIsn  (Z.  Physik,  1928,  52,  364—371). —Using  a 
precision  tube  spectrometer  of  the  type  employed  by 
Siegbahn  and  by  Larsson,  measurements  have  been 
made  of  the  K  lines  a2,  av  plf  (32  of  the  elements  zinc, 
arsenic,  selenium,  bromine,  rubidium,  strontium, 
yttrium,  zirconium,  niobium,  and  ruthenium.  The 
lines  of  the  last  six  of  these  elements  have  also 
been  measured.  J.  W.  Smith. 

Absolute  X-ray  wave-length  measurements . 
A.  P.  R.  Wadlund  (Physical  Rev.,  1928,  [ii],  32, 
841 — 849). — By  means  of  a  speculum  metal  grating 
ruled  50  lines  to  the  mm.,  the  wave-lengths  of  the 
Kax  line  of  copper,  iron,  and  molybdenum  were 
determined  as  1*5373  ±0*0008,  1*937(6)  ±0-002(3), 
and  0*708(3) ±0*001(1)  A.,  respectively.  Using  the 
Kotx  line  of  copper  tho  following  constants  were 
calculated  :  the  grating  space  of  calcito  3 -0290 ± 
0*0016  A.,  AT=  (6*061  ±0*009)  X 1023,  and  e==(4*774± 
0*007)  x  10~10.  The  sources  of  error  involved  are  dis¬ 
cussed,  the  chief  being  those  due  to  the  settings  on 
the  lines  of  the  diffraction  pattern  and  those  due  to 
the  inexact  setting  of  the  grating.  N.  M.  Bligh. 

Evaporation  at  the  cathode  of  the  mercury  arc. 
J.  von  Issendorf  (Physikal.  Z.,  1928,  29,  857 — 
864). — By  means  of  a  special  type  of  lamp  it  has 
been  possible  to  determine  the  amount  of  mercury 
sputtered  and  vaporised  from  the  cathode  of  the 
mercury  arc,  at  various  temperatures.  The  evapor¬ 
ation  varies  considerably  with  temperature  and  to  a 
small  extent  with  current,  the  whole  cathode  surface 
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being  apparently  involved.  Positive  and  negative 
limiting  values  for  the  vaporisation  in  the  neighbour¬ 
hood  of  the  focal  spot  are  given  and  it  is  shown  that 
the  loss  of  material  from  the  focus  is  vanishingly  small, 
an  actual  gam  being  not  improbable  owing  to  the 
effect  of  streams  of  ion.  This  supports  Compton’s 
assumption  that,  in  considering  the  energy  balance, 
volatilisation  from  the  focus  of  the  mercury  dis¬ 
charge  is  negligible.  The  amount  of  mercury  sput¬ 
tered  from  the  cathode  shows  a  roughly  linear  increase 
with  increasing  current  strength.  The  results  are 
considered  in  relation  to  the  problem  of  the  energy 
balance  at  the  cathode.  R.  A.  Morton. 

Transport  of  matter  in  the  iron  arc.  H. 
Schmick  and  R.  Seelioer  (Physikal.  Z.,  1928,  29, 
864). — In  the  theory  of  the  mechanism  of  the  arc 
cathode,  the  energy  balance  plays  an  important  part 
(cf.  Issendorf,  preceding  abstract).  Investigation  of 
the  loss  of  material  from  the  iron  arc  shows  that  the 
phenomenon  is  complicated,  but  is  definitely  not  pro¬ 
portional  to  the  current  and  varies  primarily  as  the 
degree  of  cooling  of  the  cathode.  In  agreement  with 
Issendorf s  work,  it  W'Ould  appear  that  the  loss  of 
material  is  not  confined  to  the  focal  point,  but  is 
distributed  over  the  whole  neighbouring  area. 

R.  A.  Mokton. 

Geiger  point  counter.  Influence  of  cathode 
material  on  the  sparking  potential.  0.  Klem¬ 
perer  (Physikal  Z.,  1928,  29,  947 — 948). — The 
sparking  potential  in  the  Geiger  account  varies  to 
some  extent  with  the  material  forming  the  “  point  ” 
cathode.  In  carbon  dioxide  the  limiting  voltages 
were  600 — 650,  no  definite  effect  being  traceable  to 
the  nature  of  the  cathode.  In  air,  platinum,  gold, 
silver,  and  copper  behaved  similarly,  but  for  steel 
and  aluminium  the  voltage  V0  was  lower.  In  hydro¬ 
gen,  the  metals  fell  into  a  series,  steel,  however,  being 
anomalous.  The  greatest  differences  in  V0  occurred 
in  argon.  The  results  are  discussed  in  relation  to  the 
mode  of  action  of  the  counter  (cf.  Curtiss,  A.,  1928, 
985).  R.  A.  Morton. 

Calculation  of  the  product  of  the  halogen  ions  by 
means  of  their  ultra-violet  absorption  in  aqueous 
solution.  G.  Soheibe  (Naturwiss.,  1929, 17,  86). 

W.  E.  Downey. 

Properties  of  ionised  gases  in  high-frequency 
fields.  H.  Gutton  (Compt.  rend.,  1929,  188, 
156 — 157  ;  cf.  A.,  1927,  294). — Determinations  of  the 
conductivities  corresponding  with  resonance  of  an 
ionised  gas  for  X  4830,  2528,  1834,  and  1324  pu  show 
that  the  conductivity  and  elastic  force  arc  propor¬ 
tional  to  the  number  of  ions  per  cm.  and  to  number 
of  ions  to  the  power  0*75,  respectively.  The  con¬ 
stitution  of  an  ionised  gas  is  analogous  to  that  of  a 
Lorentz  dielectric  in  "which  the  electrons  are  further 
apart,  and  the  existence  of  an  absorption  band  is  due 
to  resonance  between  the  oscillations  of  the  electrons 
and  of  the  field.  J.  Grant. 

Passage  of  the  electric  current  through  a 
Cooper-Hewitt  mercury  lamp.  S.  Ray  (Z. 
Elektroehem.,  1929,  35,  89 — 93). — Theoretical.  An 
attempt  is  made  to  explain  the  mechanism  of  the 
Copper-Hewitt  mercury  lamp  in  terms  of  a  hypo¬ 
thetical  compound  HgZ,  which  is  assumed  to  be 


formed  in  the  lamp.  The  cause  of  the  cessation  of 
the  current  with,  time,  especially  at  high  voltages,  is 
discussed.  L.  L.  Bircumshaw. 

Nature  of  streamers  in  electric  sparks.  M. 
Miyanishi  (Japan.  J.  Phys.,  1928,  5,  67— 82).— The 
streamers  emanating  from  the  anode  and  cathode  of 
a  spark  have  been  examined  spectrographieally  and 
found  to  consist  of  positively  and  negatively  charged 
particles  respectively.  Their  velocity  and  duration 
of  luminosity  have  also  been  measured. 

J.  L.  Buchan. 

Ionisation  through  electronic  collision.  A. 
von  Hotel  (Ann.  Physik,  1928,  [iv],  87,  1035— 
1086). — A  theoretical  discussion  of  the  ionisation  of 
atoms  by  electronic  collision  on  the  basis  of  classical 
theory  is  given.  An  ionisation  function  representing 
the  probability  of  ionisation  taking  place  through  a 
collision  is  deduced.  Under  certain  limiting  con¬ 
ditions  this  function  for  a  single  atomic  electron 
shows  a  maximum  at  a  collision-electron  speed  corre¬ 
sponding  with  double  the  ionisation  potential  of  the 
atom.  Former  experimental  methods  are  critically 
discussed  and  a  new  one  is  described.  A  stream  of 
electrons  of  homogeneous  velocity  hits  perpen¬ 
dicularly  a  stream  of  atoms ;  the  ions  formed  are 
carried  on  with  the  stream  of  atoms  and  are  separated 
from  the  non-ionised  atoms  by  passage  through  a 
mass  spectrograph.  The  deflected  ray  of  ions  is  then 
collected  on  a  suitable  ion  collector.  Mercury  vapour 
has  been  examined  afresh  by  this  method,  and  the 
existence  of  a  maximum  of  ionisation  yield  for  an 
electronic  speed  in  the  neighbourhood  of  double  the 
ionisation  voltage  of  mercury  is  demonstrated.  The 
measured  collision  yield,  however,  at  this  maximum 
is  8*3%  compared  with  that  predicted  of  15%.  A 
short  description  is  also  given  of  a  high-frequency 
method  suitable  for  the  qualitative  study  of  collision 
ionisation  and  also  for  experiments  with  streams  of 
ions.  R.  N.  Kerr. 

Secondary  electron  emission  produced  by 
positive  caesium  ions.  J.  M.  Hyatt  (Physical 
Rev.,  1928,  [ii],  32,  922 — 928). — Experiments  "were 
made  to  determine  the  number  of  electrons  emitted 
from  a  caesium-covered  grid  and  plate  as  a  function 
of  the  accelerating  potential,  by  positive  caesium  ions 
from  a  tungsten  filament  maintained  at  about  1200 
Abs.  in  the  presence  of  caesium  vapour.  The  number 
of  electrons  emitted  per  positive  ion  "was  found  to 
increase  uniformly  from  0*01  at  100  volts  to  0*15  at 
600  volts.  The  ratio,  positive-ion  current  to  plate/ 
total  emission  current,  was  found  to  be  independent 
of  the  plate  and  grid  potentials  for  plate  potentials 
greater  than  0*2  of  the  grid  potential.  This  ratio, 
0*72,  is  the  same  as  the  ratio,  total  area  of  plate  less 
projected  area  of  grid /total  plate  area.  Assuming 
the  same  distribution  of  electrons  as  positive  ions,  the 
ratio,  plate  current/grid  current,  in  the  type  of  tube 
used  can  be  calculated.  N.  M.  Bligh. 

Critical  photo-electric  potential  of  clean  mer¬ 
cury  and  the  influence  of  gases  and  of  the  cir¬ 
culation  of  the  mercury  on  it.  W.  B,  Hales 
(Physical  Rev.,  1928,  [ii],  32,  950 — 960). — Experi¬ 
ments  were  made  to  test  the  theories  of  photo-electric 
fatigue  after  eliminating  every  possible  source  of 
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contamination  of  the  metal  surface,  using  a  recon¬ 
structed  form  of  the  apparatus  of  Kazda  and  Dunn 
(A.,  1926,  3 ;  1927,  603).  The  long  wave-length  limit 
for  running  mercury  was  found  to  be  2735  and  the 
critical  frequency  for  stationary  mercury  2735±10  A., 
in  agreement  with  Kazda  for  flowing  mercury.  It  is 
now  found  that  a  four-fold  increase  of  photo-current 
is  not  reached  until  80  hrs.  after  turning  off  the  still, 
and  remains  constant  indefinitely  thereafter.  The 
long  wave-length  limit  for  this  maximum  sensitivity 
was  found  to  be  2910  A.  Traces  of  hydrogen, 
helium,  argon,  nitrogen,  and  water  vapour  had  no 
influence  on  the  photo-electric  behaviour  or  on  the 
rate  of  rise  of  sensitivity,  except  for  a  cleansing  effect 
in  reducing  impurity  which  slowly  contaminates  the 
surface.  Oxygen  reduced  the  threshold  value  to 
2555  A.  in  18  hrs.  N.  M.  Blioh. 

Ion-rays.  J.  Kahra  (Ann.  Pliysik,  1929,  [v], 
1,  135 — 156). — In  conformity  with  the  view  of 
Schmidt  (A.,  1924,  ii,  727 ;  1925,  ii,  251 ;  1926,  877) 
that  only  those  ions  capable  of  wandering  in  electro¬ 
lysis  are  emitted  on  heating,  it  is  found  that  at  400° 
lead  bromide,  iodide,  and  fluoride  emit  negative  ions 
only.  Experiments  designed  to  increase  the  emission 
as  a  result  of  irreversible  loosening  of  the  crystal 
lattice  were  unsuccessful.  The  introduction  of  gases 
into  the  salt  converted  the  falling  portion  of  the 
emission  curve  into  a  rising  portion,  the  change  being 
due  to  irreversible  processes.  A  number  of  glasses 
were  found  to  emit  positive  ions  exclusively,  a  separate 
negative  emission  being  observed  only  at  the  highest 
temperatures.  The  data  again  support  Schmidt’s 
theory.  The  increase  in  emission  with  time  arises 
from  loosened  structure  following  irreversible  pro¬ 
cesses.  R.  A.  Morton. 

Change  in  emission  of  ion-rays  with  time. 
0.  Birkenberg  (Ann.  Physik,  1929,  [v],  1,  157 — 
168). — Dissolved  or  fused  salts  heated  on  a  wire  until 
the  emission  becomes  constant  maintain  this  constant 
value  indefinitely  in  a  vacuum  or  in  contact  with  dry 
gases.  In  the  presence  of  water  vapour  the  emission 
from  soluble  salts  is  increased,  whilst  the  emission 
from  salts  insoluble  in  water  is  unaffected.  Salts 
which  have  been  sublimed  in  air  on  to  a  wire  and 
heated  until  the  emission  becomes  constant  revert  to 
the  normal  in  a  vacuum  or  in  contact  with  moist  or 
dry  gases,  whereas  if  the  sublimation  has  been  carried 
out  in  a  vacuum,  reversion  does  not  occur.  The 
phenomena  are  all  explained  on  the  assumption  that 
the  salts  can  occlude  foreign  matter  which  results  in 
the  formation  of  loosened  ions.  R.  A.  Morton. 

Photo-electric  behaviour  of  mercury  during 
the  transition  from  the  liquid  to  the  solid  state 
of  aggregation.  (Fed.)  M.  Grutzmann  (Ann. 
Physik,  1929,  [v],  1,  49— 73).— The  total  photo¬ 
electric  emission  of  mercury  remains  constant  for 
temperatures  on  either  side  of  the  m.  p.,  in  contrast 
with  the  electrical  behaviour  of  mercury  in  other 
respects.  An  electrical  effect  at  the  m.  p.,  and 
independent  of  light,  is  shown  to  occur,  and  it  is 
suggested  that  the  phenomenon  may  be  related 
to  the  liberation  of  mercury  vapour. 

R.  A.  Morton. 


Influence  of  hydrogen  on  the  photo-electric 
electron  emission  of  potassium.  R.  Suhrmann 
and  N.  Theissing  (Z.  Physik,  1928,  52,  453—463).— 
Thoroughly  purified  and  dried  hydrogen  exerts  no 
influence  on  the  photo-electric  sensitivity  of  potassium 
in  bulk.  When  the  latter  was  in  the  form  of  a 
unimolecular  film  on  the  surface  of  platinum-black, 
the  sensitivity  was  considerably  reduced  on  admitting 
hydrogen.  This  effect  diminished,  however,  as  thicker 
films  of  potassium  were  built  up.  Hence  it  is  con¬ 
cluded  that  the  spectral  maximum  of  the  sensitivity 
curve  observed  with  potassium  is  not  attributable  to 
the  action  of  hydrogen  molecules.  J.  W.  Smith. 

Theory  of  photo-electric  action.  H.  Wolff 
(Z.  Physik,  1928,  52,  158 — 160). — The  difference 
between  limiting  energies  required  to  eject  electrons 
from  the  surface  of  two  metals  equals  e  times  the 
contact  P.D.  of  the  metals,  and  lightly  bound  elec¬ 
trons  should  suffer  only  Compton  scattering.  This, 
and  other  inconsistencies,  suggests  that  photo-electric 
emission  is  caused  by  atoms,  raised  to  a  metastable 
state  by  light  absorption,  losing  their  energy  to 
colliding  and  slowly  moving  electrons  of  the  “  elec¬ 
tron-gas,”  which  are  then  ejected  as  photo -electrons. 

A.  B.  D.  Cassie. 

Thermionic  emission  from  clean  platinum. 
L.  A.  DuBridge  (Physical  Rev.,  1928,  [ii],  32, 
961—966;  cf.  A.,  1927, *391 ;  1928,  340).— Owing  to 
previous  inconsistent  results  for  platinum,  a  greater 
precision  and  range  of  temperature  and  currents  has 
been  attempted.  The  thermionic  emission  from 
thoroughly  outgassed  platinum  in  high  vacuum  was 
measured  to  0*5%  over  the  temperature  range  1360 — 
1750°  Abs.  The  values  obtained  for  the  therm¬ 
ionic  constants  of  the  equation  I—AT2e~hlT,  when 
corrected  for  the  Schottky  effect,  are :  6=72820  Abs., 
<£=6*27  volts,  4  =  17000  amp./cm.2deg.2  The  value 
of  the  thermionic  work  function  (f>  is  correct  to  1% 
and  agrees  within  0*5%  with  the  value  of  the  photo¬ 
electric  work  function  previously  obtained.  The 
value  of  A  is  confirmed  to  be  250  times  as  great  as 
the  theoretical  value  of  60*2  amp./em.2deg.2  (cf. 
Bridgman,  A.,  1928,  682).  N.  M.  Bligh, 

Secondary  electron  emission  from  molyb¬ 
denum,  J.  M.  Hyatt  and  H.  A.  Smith  (Physical 
Rev.,  1928,  [ii],  32,  929 — 935). — The  secondary  elec¬ 
tron  emission  from  a  clean  molybdenum  plate  in  a 
simple  three-electrode  tube  was  studied.  The  number 
of  primary  electrons  striking  the  plate  was  calculated 
by  the  positive-ion  calibration  method  (cf.  this  vol., 
228).  The  number  of  secondary  electrons  per  primary 
reaches  a  maximum  of  1*15  at  600  volts  and  then 
decreases  to  TOO  at  2000  volts.  Petry  (A.,  1925, 
ii,  1017)  reported  discontinuities  in  the  secondary 
emission  curve  at  several  accelerating  potentials.  One 
definite  discontinuity  is  now  found  at  13*5  volts ;  the 
others  are  very  small  and  not  reproducible.  The 
emission  increases  about  3%  within  a  few  minutes 
after  heating  if  the  gas  pressure  is  very  low*  and 
then  remains  constant  for  some  time ;  it  decreases 
with  time  when  there  is  more  gas  present.  The 
secondary  emission  appears  to  increase  by  about  4% 
when  the  temperature  of  the  target  is  raised  from  that 
of  normal  operation  to  1600°  Abs.  N.  M.  Bligh, 
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Thermionic  emission  constant  A*  R.  XL 
Fowler  (Proc.  Roy.  Soc.,  1929,  A,  122,  36 — 10). — 
The  relation  between  the  constants  A  and  x  of  the 
thermionic  emission  formula,  recently  recorded  by 
DuBridgo  for  severely  outgassed  platinum  (A.,  1928, 
340),  is  explained  by  the  application  of  Nordheim’s 
theory  of  the  emission  coefficient  of  electrons  from 
metals.  The  necessary  conditions  for  the  proper 
application  of  the  theory  are  formulated.  Apart 
from  the  absolute  value  of  A  in  certain  cases,  the 
theory  gives  a  most  satisfactory  account  of  the  whole 
rango  of  thermionic  emissions  by  clean  surfaces,  or 
surfaces  so  contaminated  that  the  true  work  function 
is  diminished.  Certain  apparent  discrepancies  in 
absolute  magnitude  between  the  observed  and 
theoretical  values  of  A  are  discussed. 

L.  L.  Bircumshaw. 

What  happens  during  an  electron  jump? 
D.  S,  Villabs  (Nature,  1929,  123,  240). — It  is  con¬ 
sidered  that  in  an  electron  “  jump  ”  the  electron  does 
not  suddenly  change  its  position,  but  merely  undergoes 
a  change  in  momentum  and  obeys  a  new  force  law; 
its  behaviour  is  compared  with  that  of  a  vibrating 
molecule  after  absorbing  light.  By  Pauli’s  inter¬ 
pretation  of  Sehrodinger’s  theory  the  electron  orbit 
represents  a  cloud  in  space,  the  centre  of  gravity 
being  the  locus  of  a  Bohr  orbit.  A.  A.  Eldridge. 

Polarisation  of  the  light  emitted  in  electron 
collisions  in  inert  gases.  K.  Steiner  (Z.  Physik, 
1928,  52,  516—530) . — The  degree  of  polarisation  of 
the  light  produced  by  electron  collisions  in  neon,  and 
helium  has  been  investigated  experimentally.  In  the 
case  of  neon,  very  definite  effects  were  observed,  the 
lines  of  some  of  the  spectral  scries  showing  a  tendency 
to  become  polarised  parallel  to  the  electron  beam, 
and  others  at  right  angles  to  it.  Indications  of  a 
similar  effect  have  been  obtained  with  helium. 

J.  W.  Smith. 

Absorption  of  X-rays.  H.  XL  Robinson  and 
C.  L.  Young  (Nature,  1929,  123,  203— 204).— By  a 
method  of  “  magnetic  spectrometry  ”  it  is  shown 
that  the  two  X-elee  irons  of  a  zinc  atom  absorb 
probably  more  (almost  certainly  not  less)  X-radiation 
of  wave-length  0*56  A,  than  the  eight  /^-electrons  of 
tungsten.  Simplifying  assumptions  associated  with 
all  theories  so  far  proposed  may  account  for  the 
deviations  between  experimental  and  theoretical 
values.  A.  A.  Eldridge. 

Some  transient  effects  with  ions  of  low 
mobility.  H.P.  Walmsley  (Mem.  Manchester  Phil. 
Soc.,  1927 — 1928,  72,  29 — 41). — The  mathematical 
theory  of  the  motion  of  ions  of  low  mobility  is  dis¬ 
cussed  and  approximate  equations  are  derived  which 
lead  to  curves  for  the  time  variation  of  the  saturation 
exhibiting  the  same  type  of  distortion  from  the 
normal  as  do  the  author’s  experimental  curves  relat¬ 
ing  to  ions  of  low  mobility.  R.  W.  Lunt. 

Range  of  U-p  articles.  W.  Bothe  (Z.  Physik, 
1928, 51,  613 — 617). — Calculations  based  on  the  energy 
exchanges  which  take  place  when  a  a-particle  collides 
with  a  neutral  molecule  resulting  in  the  liberation  of 
an  //-particle  lead  to  values  of  the  range  of  .//-particles 
in  agreement  with  experiment  if  it  be  assumed  that 
after  collision  the  a-particle  becomes  attached  to  the 


nucleus  of  the  atom  with  which  collision  has  taken 
place.  Such  an  hypothesis  was  suggested  by  Blackett 
in  order  to  account  for  the  apparent  disappearance  of 
a-par tides  after  collision  in  nitrogen.  R.  W.  Lunt. 

Dispersion  electrons  of  lithium.  J.  Har¬ 
greaves  (Proc.  Camb.  Phil.  Soc.,  1929,  25,  75— 
96). — Mathematical.  The  method  of  Hartree  (cf.  A., 
1928,  216)  has  been  used  to  determine  the  number 
of  dispersing  electrons  corresponding  with  the  lines 
of  the  principal  series  of  the  optical  spectrum  of 
lithium,  and  also  to  the  continuous  spectrum  at  the 
head  of  the  series.  W.  E.  Downey. 

Measurement  of  the  life  of  the  metastable 
mercury  atom.  M.  L.  Pool  (Physical  Rev.,  1929, 
[ii],  33,  22 — 26). — An  interrupted  optical  excitation 
method  was  used  for  measuring  the  life  of  the  meta¬ 
stable  23P0  state.  The  line  4047  A.  (23P0— 23&1) 
showed  strong  absorption  when  a  few  ram.  of  nitrogen 
were  introduced  into  the  resonance  tube,  whilst  the 
lines  4077,  4358,  5461,  5770,  and  5790  A.  showed  no 
measurable  absorption.  The  rate  of  decay  of  the 
amount  of  4047  A.  absorbed  with  respect  to  the  delay 
after  excitation  of  the  mercury  vapour  was  taken  as 
the  rate  of  decay  of  the  metastablo  23P0  state.  The 
life  or  half-value  time  of  the  state  varied  markedly 
with  the  pressure  o f  admixed  nitrogen .  The  maximum 
life,  4*2  x  10-4  sec.,  occurred  for  6*8  mm.  of  nitrogen. 
No  absorption  of  4047  A.  was  observed  on  intro¬ 
ducing  hydrogen,  argon,  neon,  or  helium  into  the 
resonance  tube.  N.  M.  Bugh. 

Counting  of  a-partieles  by  WulTs  method. 
(Mlle.)  M.  Desmet  and  (Mile.)  M.  van  Haeberen 
(Ann.  Soe.  Sei.  Bruxelles,  1928,  48,  B,  i,  100 — 113). — 
A  comparison  of  the  improved  ionisation  chamber 
method  of  counting  a-particles  of  Wulf  (PhysikaL  Z. 
1925,  26,  382)  with  the  scintillation  method.  Using 
as  a  constant  source  of  a-par  tides  a  small  sphere  of 
polished  steel  activated  by  means  of  radium  eman¬ 
ation,  the  optical  method  gave  15  particles /min. 
Wulfs  method  gave  values  of  10—13  in  the  most 
favourable  cases  using  dull-pointed  needles,  and  only 
3—5  with  fine-pointed  needles.  Particular  attention 
was  paid  to  the  cleaning  of  the  needles,  shape  of  the 
point,  and  sign  and  magnitude  of  the  voltage  applied. 
Since  the  scintillation  method  almost  certainly  gives 
a  low  result,  Wolf’s  method  is  not  considered  suit¬ 
able  as  an  accurate  quantitative  method. 

0.  J.  Walker. 

Diamagnetism  of  ions  of  the  rare  gas  type. 
H.  Kulenkampff  (Ann.  Physik,  1929,  [v],  I,  192— 
194), — The  value  of  cx  in  the  work  of  Ikenmeyer 
(cf.  this  voL,  247)  can  be  obtained  as  follows :  the 
susceptibility  x=  S^r,2(e2L/6mc2) = Z  Er2e2Ljdmc2,  r, 

being  the  distance  from  the  nucleus  of  the  i-th  elec¬ 
tron,  f2  the  mean  distance  for  all  electrons,  and  Z£ 
the  number  of  electrons.  As  a  first  approximation, 
f2  is  independent  of  ZEsn\d  r2— 0*282  x  10~10= (0*531  x 
10*8  cm.)2,  agreeing  with  ax— 0*532  x  10*8  cm.,  where 
is  the  ground  orbit  of  the  Bohr  hydrogen  atom. 
It  is  then  shown  that  r2=«i2[l  -f  ( 1  /Zj?)  (c2f — e j )  /e  J = 
ai2[l  +  (7’3 5/Ze)]  for  halogen  ions.  For  alkali  ions 
and  alkaline-earth  ions  the  values  3*0  and  4*35, 
respectively,  replace  7*35,  2cx  replacing  ct  in  the 
numerator  in  the  latter  case.  R.  A.  Morton. 
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Motion  of  electrons  in  pentane.  J.  D.  McGee 
and  J.  0.  Jaeger  (Phil.  Mag.,  1928,  [vii],  6,  1107 — * 
1117).— The  method  of  Bailey  (A,,  1925,  ii,  1019)  has 
been  employed  to  investigate  the  motion  of  electrons 
in  pentane  vapour.  The  phenomena  observed  are 
very  similar  to  those  previously  obtained  with 
ethylene.  The  fraction  of  the  energy  lost  in  collision 
rapidly  approaches  a  maximum  as  the  agitation 
velocity  increases  and  then  decreases  rapidly.  It  is 
suggested  that  this  may  be  due  to  the  formation  of 
ions.  The  “  ageing  ”  effect  of  the  gas,  when  left  in 
the  apparatus,  reported  by  Wellish  (Phil.  Trans., 
1909,  A.,  209,  249)  was  absent.  A.  E.  Mitchell, 

Capture  of  electrons  by  molecules.  V.  A. 
Bailey  and  J.  D.  McGee  (Phil.  Mag.,  1928,  [vii],  6, 
1073 — 1089). — The  apparatus  previously  described 
by  Bailey  (A.,  1925,  ii,  1019)  has  been  modified  to 
simplify  the  procedure  of  measurement.  The  measure¬ 
ments  of  Bailey  and  Higgs  (to  be  published  later) 
on  ammonia  have  been  repeated  and  it  is  shown  that 
the  probability  of  attachment  of  an  electron  at  a 
collision  with  a  molecule  may  vary  very  considerably 
with  the  energy  of  the  electron.  This  result  is  in 
disagreement  with  that  of  Loeb  and  others,  who 
consider  the  probability  of  attachment  to  be  a 
characteristic  constant  for  a  gas. 

A.  E.  Mitchell.* 

Electronic  waves  and  electrons.  (Sir)  J.  J. 
Thomson  (Phil.  Mag.,  1928,  [vii],  6,  1254—1281).— 
It  is  shown  that  if  the  structure  of  the  electron  were 
such  that  the  usually  accepted  point  charge,  or 
something  analogous  to  it,  formed  a  nucleus  sur¬ 
rounded  by  a  system  made  up  of  parts  which  can  be 
set  in  motion  by  electric  forces  and  when  in  motion 
produce  the  effects  of  electric  currents,  then  the 
motion  of  the  electron  would,  from  the  ordinary  laws 
of  electro- dynamics ,  give  rise  to  a  train  of  waves,  the 
relationship  between  the  wave-length  of  this  train  and 
the  velocity  of  the  electron  being  exactly  as  indicated 
hy  the  experiments  of  G.  P.  Thomson.  This  sur¬ 
rounding  structure  might  comprise  either  a  dis¬ 
tribution  of  discrete  lines  of  force  or  of  a  number  of 
positively  and  negatively  charged  particles  which 
would  behave  like  free  particles.  The  sphere  sur¬ 
rounding  the  nucleus  will  have  a  definite  period  of 
vibration,  the  frequency  of  which  is  proportional  to 
the  square  root  of  the  number  of  electrified  systems 
per  unit  of  volume.  The  vibrations  form  an  oscillating 
electric  field  in  which  there  is  no  transmission  of 
energy.  Both  the  nucleus  and  the  sphere  can  vibrate, 
and  in  the  steady  state  of  the  electron  the  vibrations 
are  in  resonance.  The  total  energy  of  the  electron 
is  that  due  to  the  charge  on  the  nucleus  plus  that  due 
to  the  oscillating  field,  the  importance  of  which 
conception  is  pointed  out  in  connexion  with  the 
calculation  of  the  size  of  the  electron. 

A.  E.  Mitchell. 

Wave  mechanics  of  rotating  electrons  and  the 
fundamental  equation  of  the  electromagnetic 
field.  J.  Frenkel  (Z.  Physik,  1928,  52,  356—363).- 
Mathematical.  In  continuation  of  a  previous  com¬ 
munication  (A.,  1928,  570)  the  fundamental  equation 
°f  the  wave  mechanics  of  an  electron  is  shown  to  be  a 
generalised  form  of  MaxwelPs  equation  and  the 


corresponding  d’Alembert  equation.  By  modifying 
slightly  the  previous  work,  a  system  of  eight  equations 
is  obtained  which  may  be  combined  into  pairs  yielding 
the  four  equations  of  Dirac’s  theory. 

J.  W,  Smith, 

Anomalous  magnetic  rotation  of  excited 
neon.  II.  N.  Jones  (Nature,  1929,  123,  278}.— 
Erroneous  values  of  the  dispersion  constants  deter¬ 
mined  from  tho  anomalous  magnetic  rotation  in 
excited  neon  (A,,  1928,  1310)  are  replaced  by 
corrected  values.  A.  A.  Eldridge. 

Charge  of  an  electron.  A.  S.  Eddington 
(Proc.  Roy.  Soe.,  1929,  A,  122,  358 — 369). — The  ratio 
of  he  to  e2  is  a  pure  number,  and  although  the  usual 
methods  of  macroscopic  physics  break  up  this  number 
so  that  its  dimensionless  character  appears  curious, 
in  the  wave  theory  of  the  interaction  of  electrons  the 
number  is  kept  intact.  In  the  wave  equation  for  two 
electrons  (or  an  electron  and  a  proton)  e  occurs  in  the 
expression  hcj2ne2  as  the  coefficient  of  certain  terms. 
The  present  investigation  of  the  interaction  of  two 
electrons  is  based  on  the  exclusion  principle  and  the 
Fermi-Dirac  statistics,  and  it  is  not  considered 
necessary  to  postulate  electric  charge.  A  wider 
principle  of  relativity  is  conceived,  which  allows,  in 
addition  to  a  rotation  of  space  and  time,  a  “  rotation  ” 
which  will  interchange  the  identity  of  two  electrons ; 
or  the  two  electrons  become  two  indistinguishable 
entities.  This  treatment  leads  to  an  equation  con¬ 
taining  2t xe2/hc  as  a  coefficient  of  one  term,  which 
according  to  the  theory  must  have  the  value  1/136. 
The  experimentally  determined  value  of  e  gives, 
however,  137T  for  he/ 2-e2.  L.  L.  Bircumshaw. 

Longitudinal  magnetic  actions  on  beams  of 
slow  electrons  (periodic  concentrations  and 
dilatations).  J.  Thibaud  (Compt.  rend.,  1929,  188. 
54 — 56). — The  blue  fluorescence  shown  by  a  beam  of 
electrons  traversing  an  evacuated  cylinder  containing 
a  wire- wound  coil  in  a  high  vacuum  and  at  a  voltage 
below  500  shows  periodic  variations  between  a  thin, 
bright  uniform  thread  of  light  (state  of  concentration) 
and  a  luminous  cone  (state  of  dilatation)  when  varying 
magnetic  fields  are  applied.  The  phenomenon  is 
unaffected  by  the  sense  of  the  field  and  the  type  of 
coil  used  to  generate  it,  and  a  linear  relation  exists 
between  the  spread  of  the  electrons  and  the  field 
strength  producing  concentration  (or  dilatation)  for 
each  successive  phase.  J.  Grant. 

C oncentr ation  and  dilatation  effect  produced 
by  a  longitudinal  magnetic  field  on  a  beam  of 
slow  electrons.  J.  Thibaud  (Compt.  rend.,  1929, 
188,  158—160). 

Diffusion  of  slow-moving  electrons  in  tbe 
inert  gases.  H.  Pose  (Z.  Physik,  1928,  52,  428 — 
447). — The  diffusion  of  electrons  in  an  inert  gas  has 
been  investigated  by  passing  a  beam  of  thermally 
emitted  electrons  through  a  hole  in  the  centre  of  one 
plate,  and  measuring  the  ratio  of  the  number  of 
electrons  striking  an  opposite  parallel  plate  to  the 
number  returning  to  the  plate  through  which  the 
electrons  enter,  both  plates  being  maintained  at  the 
same  potential.  According  to  the  diffusion  theory 
of  Hertz  (Z.  Physik,  1925,  32,  298),  this  ratio  should 
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be  equal  to  4X/3a,  where  a  is  the  distance  between 
the  plates  and  X  the  mean  free  path  of  the  electrons. 
After  correction  for  the  dimensions  of  the  source, 
which  were  necessarily  large  compared  with  the  mean 
free  path  of  the  electrons,  the  values  obtained  for  the 
mean  free  path  in  the  gases  investigated,  viz.,  neon, 
argon,  and  a  mixture  of  neon  and  helium,  were  in 
good  agreement  with  those  obtained  by  direct  measure¬ 
ment.  They  also  showed  very  clearly  the  phenomenon 
observed  by  Eamsauer  (A.,  1921,  ii,  324)  of  the 
strong  dependence  of  the  mean  free  path  in  argon  on 
the  electronic  velocity. 

Measurements  were  also  carried  out  with  an 
electrostatic  field  between  the  two  plates,  the  depend¬ 
ence  of  the  above-named  ratio  on  the  potential  between 
the  plates  being  measured.  In  this  case,  also,  the 
results  were  in  good  agreement  with  the  diffusion 
theory.  The  deviations  observed,  especially  at  high 
electronic  velocity,  are  explainable  on  the  ground 
of  reflexion  at  the  plates.  In  argon  the  deviations 
were  of  the  order  to  be  anticipated  according  to  the 
diffusion  theory  from  the  change  in  the  mean  free 
path  with  electron  velocity.  It  is  concluded  that, 
to  the  degree  of  accuracy  obtainable,  the  motion  of 
slow-moving  electrons  through  the  inert  gases  is 
correctly  expressed  by  the  diffusion  theory. 

J.  W.  Smith. 

Polar  isability  of  an  electron  pencil.  F.  Wole 
(Z.  Physik,  1928,  52,  314 — 317).* — If  an  electron  is  a 
magnetic  dipole  an  electron  pencil  must  come  into  a 
state  of  polarisation  when  it  is  passed  through  a 
magnetic  field.  Experimental  analysis  of  such  a 
pencil  carried  out  by  allowing  it  to  impinge  on  a 
metallic  reflector  with  its  face  at  an  angle  of  45°  to 
the  pencil  and  connected  to  an  electrometer  failed  to 
show  any  such  effect.  J.  W.  Smith. 

Theory  of  electron  scattering  and  excitation 
by  collision.  J.  Holoymark  (Z.  Physik,  1928,  52, 
485 — 495). — Mathematical.  These  phenomena  are 
discussed  from  the  point  of  view  of  wave  mechanics. 

J.  W.  Smith. 

Refractive  index  of  electrons  and  diamagnet¬ 
ism.  L.  Rosenfeld  (Naturwiss.,  1929, 17,  49 — 50). 
— By  further  application  of  the  principles  of  wave 
mechanics  to  the  considerations  of  Be  the  (A.,  1928, 
1303)  a  relationship  is  deduced  connecting  the  dia¬ 
magnetic  susceptibility  of  an  element  with  its  refrac¬ 
tive  index  with  respect  to  electrons.  The  experi¬ 
mentally  observed  susceptibility  can  be  regarded  as 
the  difference  between  a  paramagnetic  component  and 
a  diamagnetic  component.  Since  the  former  can 
also  bo  calculated  from  wave  mechanics,  this  differ¬ 
ence  can  be  deduced  theoretically.  Calculations  have 
been  made  for  six  metals,  and  the  theoretical  figures 
compared  with  practical  data.  In  the  cases  of 
copper,  silver,  gold,  and  lead,  values  of  the  right 
order  of  magnitude  arc  obtained,  but  considerable 
discrepancies  are  found  in  the  cases  of  chromium  and 
aluminium.  J.  W.  Smith. 

Magnetism  and  nuclear  structure.  D ,  Eks- 
kog  (Z.  Physik,  1928, 52,  203—220 ;  cf.  A.,  1928,  343). 
— Both  kinetic  and  potential  terms  of  the  classical 
Hamilton  energy  function  are  modified  w’hen 
electrically-charged  particles,  moving  under  their 


mutual  influence,  are  supposed  possessed  of  magnetic 
doublets.  The  energy  of  emission  of  an  a-particle,  as 
measured  by  Rutherford  and  others,  from  radio¬ 
active  atoms  seems  given  by  this  modified  expression 
for  closed  quantised  orbits.  A  non-magnetic  planet 
moving  in  a  magnetic  field  has  kinetic  modification, 
and  the  maximum  core  charge  suggested  by  con¬ 
siderations  of  stability  of  this  system  is  tw’o  electronic 
units.  Larger  nuclei  ought,  therefore,  to  be  formed 
of  helium  and  smaller  nuclei.  The  positive  energy 
of  this  non-magnetic-planet  system  disagrees  with 
Aston's  results  on  “  packing."  Magnetic -planet 
systems  may  have  negative  energy,  and  a  planet  with 
two  magnetic  units  gives  quantitative  agreement  with 
experiment.  The  decrease  in  energy  is  greater  when 
a  second  single  proton  planet  is  added  to  a  twyo- 
proton  core,  indicating  stability  of  the  helium  group. 
The  magnetic  number  for  the  helium  nucleus  is  2, 
for  an  a-particle  1 ,  indicating  instability  of  binding  for 
an  a-particle.  The  formation  of  more  complex 
nuclei  is  considered.  A.  B.  D.  Cassie. 

Free  and  bound  electrons  in  metals.  R. 
Ruedy  (Physical  Rev.,  1928,  [ii],  32,  974—978).— 
Theoretical.  It  is  found  when  the  theory  of  dis¬ 
persion  in  an  absorbing  medium  is  applied  to  recent 
values  for  the  optical  properties  of  different  metals 
(copper,  gold,  nickel)  that  bound  electrons  exist  inside 
the  metal  comparable  in  number  with  that  of  the  free 
electrons.  N.  M.  Bligh. 

Number  of  recoil  electrons  and  intensity  of 
modified  scattering.  E.  J.  Williams  (Mem. 
Manchester  Phil.  Soc.,  1927—1928,  72,  1 — 16). — 
Scattered  radiation  consists  of  modified  and  un¬ 
modified  radiation ;  the  modified  radiation,  according 
to  the  quantum  theory,  should  be  accompanied  by 
production  of  (3 -rays  or  recoil  electrons.  X-Ray 
properties  of  the  elements  show  a  periodicity,  and  on 
this  basis  the  coefficients  of  modified  scattering  for 
oxygen  and  nitrogen  and  radiation  of  w-ave-length 
0*6  A.  have  been  calculated  from  results  for  carbon 
and  aluminium.  The  values  agree  to  within  the 
experimental  error  (10%)  with  those  determined 
experimentally  from  the  expression  t  XNR/Npf  where 
-  is  the  coefficient  of  photo-electric  absorption,  and 
Nr  and  Np  are  the  numbers  of  recoil  and  photo- 
electrons,  respectively.  This  proves  that  p-rays  are 
produced  distinct  from  the  photo -electrons  and  equal 
numerically  to  the  number  of  modified  quanta 
scattered.  Comparison  of  cm  calculated  from  the 
wrave  mechanics  writh  values  of  TXNp/Np  shows 
discrepancies  of  10%.  The  error  is  greater  in  the 
case  of  carbon.  G.  E.  Wentworth. 

Ninth  report  of  the  German  Commission  on 
atomic  weights.  M.  Bodenstein,  O.  Hahn, 
0.  H6nig schmid,  and  R.  J.  Meyer  (Ber.,  1929,  62, 
[B],  1 — 23). — The  report  is  divided  into  three  sections 
dealing  respectively  with  atomic  weights  determined 
by  physico-chemical  methods,  with  those  dependent 
on  chemical  processes,  and  with  progress  in  the  ques¬ 
tion  of  isotopes  of  non-radioactive  elements.  Under 
their  respective  headings,  detailed  consideration  is 
given  to  neon,  argon ;  potassium,  caesium,  copper, 
silver,  barium,  cerium,  erbium,  titanium,  uranium, 
rhenium ;  neon,  potassium,  zinc,  and  germanium. 
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New  determinations  of  the  ratio  Ag :  O  are  regarded 
as  establishing  the  value  Ag= 107*880  with  an  uncer¬ 
tainty  not  exceeding  ±0*001.  Atomic  weights  on  the 
silver  basis,  in  so  far  as  they  have  been  determined 
with  all  the  refinements  of  the  halogen  process,  have 
been  re-calculated  to  the  adopted  at.  wt.  of  silver 
and  are  now  given  to  so  many  decimal  places  that  the 
last  figure  may  be  regarded  as  accurate  at  any  rate 
to  within  a  feiv  units.  Changes  are  adopted  for  the 
following  elements,  to  which  the  at.  wts.  assigned  are  : 
Ba=  137*36;  Cd-112-41;  C=12*000;  06=140*13, 
Co=58*94;  Dy=162*46;  Er-167*64;  H=l*0078; 
He=4*002;  1=126*93;  Li=6*940;  Ne=20*18;  Ni= 
58*69;  P=31*02;  Pb=207-21 ;  Pt=195*23;  S= 
32*06;  Sm= 150*43 ;  U=238*14;  V=50*95;  Zn= 
65*38;  Zr=91*22.  EL  Wren. 

Numerical  regularities  in  the  atomic  weights 
of  elements.  S.  M.  Lozanic  (Bull.  Acad.  Sci. 
Boheme,  1928,  Reprint,  9  pp.). — Regularities  of  the  type 
a=2m+bf  where  a  is  the  at.  wt.,  m  the  atomic  number, 
and  b  is  0,  1,  2  or  3,  appear  in  the  first  part  of  the 
periodic  table.  As  the  at.  wt.  increases,  regularities 
of  the  same  type  appear  to  persist,  with  high  values 
for  6.  These  considerations  are  regarded  as  sup¬ 
porting  the  view  that  the  at,  wts.  are  whole  numbers. 
The  number  of  isotopes  possessed  by  a  given  element 
is  connected  with  its  place  in  the  table. 

R.  A.  Morton. 

Isotopy  of  lead.  (Mme.)  B.  Perrette-Mon- 
tamat  (Ann.  Physique,  1928,  [x],  10,  349 — 407). — 
The  behaviour  of  two  samples  of  lead,  one  from  galena 
and  having  an  at.  wt.  of  207*2,  the  other  from  pitch¬ 
blende  from  the  Belgian  Congo  and  having  an  at.  wt. 
of  206*14,  has  been  investigated.  The  carefully 
purified  samples  ivere  spectroscopically  examined 
and  the  line  at  4058  A.  was  found  to  vary  by  0*0076± 
0*0008  A.  between  the  two  specimens.  The  ordinary 
lead  had  d  1 1*336±0*0004,  the  pitchblende  lead, 
1 1*278 ±0*0004.  The  nitrates,  crystallised  at  0°,  had 
d  4*536±0*0005,  4*523±0*0005,  respectively.  The 
values  of  ?i6890  for  the  two  nitrates  do  not  vary  by 
more  than  0*00015  from  1*78185  at  10°. 

W.  E.  Downey. 

Is  there  a  stable  radium  isotope  in  barium 
minerals?  O.  Kahn  and  K.  Donat  (Z.  physikal. 
Chem.,  1928,  139,  143 — 150). — Since  calcium, 
strontium,  and  barium,  of  even  atomic  numbers,  occur 
in  large  quantities  and  since  uranium  and  thorium 
occur  in  amounts  comparable  with  those  of  their 
next  lower  homologues  tungsten  and  hafnium,  the 
possibility  of  the  existence  of  a  stable  isotope  of 
radium  is  discussed.  A  concentration  of  the  active 
isotope,  a  stable  element  of  atomic  number  88,  was 
attempted  by  methods  of  radium-fractionation  using 
barium  bromide ;  the  product  was  examined  spectro¬ 
scopically  for  radium  lines,  but  no  such  lines  were 
recognisable.  G.  E.  Wentworth. 

y-Rays  of  radium,  J.  A.  Gray  (Nature,  1929, 
123,  241 — 242). — It  is  concluded  that  the  theory  of 
Cave  and  Gray  (A.,  1927,  1004)  can  be  employed 
in  the  interpretation  of  cosmic-ray  experiments ; 
Dirac’s  theory  of  scattering  is  considered  to  be 
incorrect.  The  results  of  cosmic -ray  experiments 


have  been  examined.  The  author’s  method  for  the 
determination  of  y- ray  wave-lengths  is  outlined. 

A.  A.  Eldridge. 

Measurement  of  the  active  deposit  of  radium 
by  the  penetrating  y-radiation.  (Mme.)  I.  Curie 
(Compt.  rend.,  1929,  188,  64 — 66;  cf.  A.,  1928,  810). 
— The  number  of  millicuries  of  radium -C  in  a  source 
of  radium  (B+C)  in  radioactive  equilibrium  may  be 
determined  from  the  fraction  of  ionisation  (K) 
attributable  to  radium-R.  The  correction  to  be 
applied  is  obtained  from  the  electrometric  measure¬ 
ment  of  the  difference  in  the  ionisation  currents  pro¬ 
duced  in  two  chambers,  in  one  of  which  the  (3-radi¬ 
ation  of  radium-R  is  absorbed  by  a  lead  sheet  27  mm. 
thick.  The  correction  is  applied  by  division  by 
[1— A(l— a)],  where  ct—bBjcC,  B  and  C  being  the 
number  of  atoms  of  radium-R  and  radium- 0,  and  b 
and  c  their  radioactive  constants,  respectively.  At 
equilibrium  (1— a)=0*735.  J.  Grant. 

Quantum  mechanics  of  radioactive  nuclei. 
G.  Gamow  and  F.  G.  Houtermans  (Z.  Physik,  1928, 
52,  496—509). — Mathematical.  From  the  point  of 
view  of  Gamow’s  previous  theory  (this  voL,  7)  the 
disintegration  constant  of  an  a-radiator  is  calculated 
from  the  energy  of  the  a-particle,  the  atomic  number, 
and  the  characteristic  nuclear  radius.  In  each  radio¬ 
active  series  the  observed  rate  of  disintegration  of  the 
emanations  was  assumed  and  hence  the  nuclear 
radius  was  calculated.  Using  these  values  the 
disintegration  constants  of  the  remaining  a-ray 
emitters  in  the  series  could  be  calculated  without  any 
supposition  as  to  the  change  of  potential  in  the 
immediate  neighbourhood  of  the  nucleus.  The 
results  obtained  are  in  approximate  agreement  with 
the  experimental  values.  They  are  also  compared 
with  the  values  calculated  from  the  Geiger-Nuttall 
relation.  A  qualitative  view  of  the  mechanism  of 
radioactive  disintegration  is  also  developed. 

J.  W.  Smith. 

Blue  rock  salt.  K.  Przibram  (Nature,  1929, 
123,  243). — Guthrie’s  observations  (this  vol.,  168) 
confirm  those  of  the  author  (Sitzungsber.  Akad.  Wiss. 
Wien,  1923,  Ila,  132,  261),  whose  recent  principal 
results  concerning  the  coloration  of  salts  are  sum¬ 
marised.  A,  A.  Eldridge. 

Passage  of  a-rays  through  matter.  S.  Rosen- 
bltjm  (Ann.  Physique,  1928,  [x],  10,  408—471). — The 
effect  of  passage  through  matter  on  a-rays  has  been 
examined  by  the  method  of  the  magnetic  field.  The 
total  distance  traversed  by  a-rays  from  thorium- C' 
is  equal  to  36-3RT,  where  K  is  a  constant  characteristic 
of  the  metal  and  is  a  function  of  the  atomic  number  of 
the  metal.  The  power  of  various  metals  in  stopping 
a-rays  is  found  to  be  expressed  by  N/V (AT+4). 

W.  E.  Downey. 

Positive  ion  currents  in  the  positive  column 
of  the  glow-discharge  in  the  noble  gases.  W. 
Uyterhoeven  (Proc.  Nat.  Acad.  Sci.,  1929,  15,  32 — 
37). — Langmuir’s  method  for  the  use  of  collectors  in 
gas  discharge  was  employed  to  study  the  positive 
column  of  the  glow  in  neon,  argon,  and  helium.  The 
positive  ion  current  increased  with  decrease  of  the 
potential  of  the  collector,  and  there  ivas  a  difference 
between  the  measured  and  calculated  values  of  the 
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positive  ion  current  amounting  to  one  half  of  the 
former.  A  number  of  possible  explanations  of  these 
discrepancies  are  summarised  and  discussed. 

N.  M.  Bligh. 

Discharge  of  canal  rays  and  the  influence  of 
metal  walls.  J.  Koenigsberger  (Z,  Phvsik,  1928, 
51,  585 — 569). 

Yield  of  //-particles.  G.  Kirsch  and  H.  Fetters - 
son  (Z,  Physik,  1928,  51,  669 — 695). — Elaborate 
experiments  are  described  by  means  of  which  the 
authors  have  sought  an  explanation  of  the  discrep- 
ancies  in  the  yields  of  //-particles  between  their 
results  and  those  of  Bothe  and  Franz.  It  is  claimed 
that  the  experiments  establish  that  the  scintillation 
counting  method  is  free  from  the  objection  that 
g-particles  may  be  confused  with  JZ-partieles,  and 
counter-objections  are  made  to  the  Geiger  counter 
method.  R.  W.  Lttnt. 

Passage  of  p-rays  through  matter.  C.  E. 
Eddy  (Proe,  Camb.  Phil.  Soc.,  1929,  25,  50 — 61). — 
The  form  of  the  absorption  curves  of  homogeneous 
p-rays  in  aluminium  has  been  investigated  by  means 
of  a  Geiger  counter.  The  main  portion  of  the  curve 
is  linear  with  pronounced  initial  and  final  flattenings. 
Similar  initial  flattenings  were  found  for  copper  and 
silver,  but  not  for  gold.  The  range  of  p-rays  emergent 
at  different  angles  lias  been  determined,  and  it  appears 
that  the  loss  of  range  is  due  to  the  increased  path 
consequent  on  scattering.  Some  evidence  of  the 
angular  distribution  of  plurally  scattered  particles 
was  obtained ;  also  evidence  of  a  most  probable  angle 
of  scattering,  similar  to  that  found  for  a-rays  by 
Geiger.  W.  E.  Downey. 

Light  from  hydrogen  canal  rays.  B,  Dasanna- 
ciiarya  (Ann.  Physik,  1929,  [v],  1,  74 — 92). — A 
simple  deduction  is  given  of  Wien’s  formula  for  the 
intensity  of  the  positive-ray  Balmer  spectrum  of 
hydrogen  for  equilibrium  between  rays  and  pressure 
in  an  observation  space  behind  the  cathode.  A 
correction  factor  applicable  to  earlier  work  by  the 
author  (ibid.,  1925,  [iv],  77,  613)  is  introduced.  A 
new  magnitude  c(}i  the  free  path  of  the  total  dis¬ 
turbance  in  a  collision,  is  introduced  and  values  are 
calculated  for  and  Hy  and  compared  with  those  for 
H*.  It  Is  calculated  that  the  ratio  of  the  intensities 
of  the  hydrogen  lines  is  8-4 — 21*5;  Hs/Hy, 

4—5*8;  and  Hy/H§  2*8 — 3*4,  R,  A.  Morton. 

Refraction  of  material  waves  from  the  point 
of  view  of  special  relativity  theory.  H.  Bauer  (Z 
Physik,  1928,  52,  221—224). 

Transference  of  energy  in  collisions  between 
nuclei.  W,  Kuhn  (Z.  Physik,  1928,  52,  151 — 155). 
— Mathematical, 

Laws  of  scattering  of  canal-rays  in  their 
passage  through  solid  bodies.  C.  Gerthsen 
(Ann.  Physik,  1928,  [iv],  87.  1000— 1002).— The 
units  used  in  calculating  the  most  probable  angle  of 
deflexion  should  not  be  rings  of  a  plane  as  taken  by 
Honima  (A.,  1926,  880),  but  spherical  zones.  On 
correction  of  that  author’s  results  in  this  way  the 
resemblance  obtained  between  these  laws  and  the 
laws  of  scattering  for  a-particles  disappears. 

R.  N.  Kerr, 


Structure  of  the  helium  atom.  J.  Stark 
(Ann.  Physik,  1928,  [iv],  87,  927 — 934). — Consider¬ 
ation  of  the  results  of  experiments  on  the  splitting 
of  helium  lines  in  an  electric  field  enables  a  generalis¬ 
ation  to  be  made  concerning  the  displacement  of 
lines  belonging  to  either  an  ortho  series  of  one  of  the 
groups  2pa  or  2s  or  a  para  series  of  one  of  the  groups 
2P 1  or  28.  Measured  with  reference  to  a  common 
zero,  the  displacement  depends  on  the  product  of  the 
field  strength  at  the  higher  energy  level  of  the  emitting 
electron  inside  the  atom,  and  a  parameter  character¬ 
istic  of  the  atomic  structure,  whether  the  field  is 
applied  externally  or  is  intrinsic.  In  the  case  of  the 
helium  atom  the  parameter  is  opposite  in  sign  for  the 
para  and  ortho  eases.  The  parameter  might  describe 
the  direction  of  rotation  of  the  electron ;  this  would 
then  be  opposite  for  para  and  ortho.  The  work  is  in 
agreement  with  a  structure  proposed  earlier  by  Stark, 
and  with  the  observations  of  Ishida  and  Kamijima 
on  the  splitting  of  helium  lines.  A.  J.  Mee. 

Isobaric  elements,  H.  Herszfinkel  (Naturwiss., 
1929,  17,  50 — 51). — With  reference  to  the  work  of 
Meitner  (ibid.,  1926,  30,  719)  it  is  pointed  out  that  it 
is  uncertain  whether  any  neighbouring  atoms  are 
isobaric  with  caesium,  so  predictions  cannot  be  made 
concerning  its  radioactivity.  In  the  case  of  elements 
of  medium  at.  wfe.  it  is  important  whether  the  isobars 
are  among  the  principal  Isotopes  of  their  respective 
elements.  Isobars  of  bromine  and  iodine  certainly 
exist,  and  although  these  elements  are  practically 
non-radioactive  it  may  be  assumed  that  they  possess 
a  certain  instability  and  may  give  rise  to  a  p-ray 
change.  Such  changes  would  produce  the  inert  gases 
krypton  and  xenon,  which  are  much  more  readily 
detectable  than,  e.g.f  calcium,  which  is  the  product 
of  the  disintegration  of  potassium.  Assuming  the 
radioactivity  of  these  elements  to  be  one  hundredth 
of  that  of  potassium,  it  is  calculated  that  compact 
bromine  and  iodine  minerals  106 — -107  years  old  should 
contain  1CH — ID-0  mg.  of  krypton  or  xenon  per  gram ; 
this  is  quite  a  detectable  amount.  J.  W.  Smith. 

Quantum  theory  of  atomic  disentegration, 
G.  Gamow  (Z,  Physik,  1928,  50,  510 — 515). — From 
the  point  of  view  of  wave  mechanics  it  is  shown  that 
atomic  disintegration,  may  be  brought  about  by 
a-particles  with  an.  energy  lower  than  the  potential 
maximum  of  the  atom  struck.  An  upper  limit  is 
deduced  for  the  amount  of  atomic  disintegration  pro¬ 
duced  in  dependence  on  the  energy  of  the  a-rays  and 
the  nuclear  charge  of  the  scattered  atom.  The 
results  obtained  are  in  good  agreement  with  practical 
data.  J.  W.  Smith. 

Fusibility  and  atomic  number  of  the  elements. 
P.  Vinassa  (Atti  R.  Aeead.  Lincei,  1928,  [vi],  8, 
121 — 425). — The  ratio  of  the  absolute  fusion  temper¬ 
ature  of  helium  to  its  at.  wt.  is  0*5.  Referred  to 
this  coefficient  as  unity  the  analogous  ratios  for  the 
great  majority  of  the  elements  are  integers.  Attempts 
have  been  made  to  correlate  this  regularity  with  the 
electronic  configuration  of  the  elements. 

F.  G.  Tryhorn, 

Electromagnetic  equations  in  the  quantum 
theory.  C.  G.  Darwin  (Nature,  1929,  123,  203). — 
Mathematical.  A.  A.  Eldridge. 
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Nuclear  motions  associated  with  electron 
transitions  in  diatomic  molecules,  E.  U.  Con¬ 
don  (Physical  Rev.,  1928,  [ii],  32,  858 — 872). — 
Theoretical,  A  mechanism  for  the  direct  dissoci¬ 
ation  of  molecules  by  light  absorption  has  been 
proposed  by  Franck  (cf.  A.,  1925,  ii,  1077),  and 
extended  by  Condon  to  the  theory  of  intensity 
distribution  in  band  systems  {cf.  A.,  1927,  89). 
Franck’s  postulate  has  been  derived  from  the  new 
quantum  mechanics,  and  is  hero  described,  and 
discussed  with  reference  to  wave  mechanics.  It 
appears  that  Heisenberg’s  indeterminafcion  principle 
gives  the  clue  to  the  inexactitude  of  the  earlier  method 
of  predicting  electron  transitions  and  intensities  based 
on  Franck’s  postulate,  since  its  strict  application  calls 
for  a  violation  of  the  principle.  The  quantum- 
mechanical  formula  is  applied,  for  the  halogens,  to  the 
continuous  spectrum  accompanying  molecular  dis¬ 
sociation,  and  additional  applications  to  band  systems 
are  made.  The  existence  of  an  entirely  new  type  of 
band  spectrum  due  to  the  wave  nature  of  matter  is 
predicted,  and  the  interpretation  of  Rayleigh’s  mercury 
band  at  2470—2482  A.  (cf.  A.,  1928,  806)  as  of  this 
type  is  suggested.  It  is  shown  that  although  Franck’s 
postulate  is  also  true  for  electron  jumps  in  atoms,  it 
is  of  minor  interest  because  its  inexactitude  is  much 
greater  for  the  electrons  than  for  the  heavy  nuclei. 

N,  M.  Rugh, 

Molecular  constants  of  hydrogen.  H.  H. 
Hyman  and  R.  T.  Birge  (Nature,  1919,  123,  277— 
278). — New  observations  show  that  the  B — A  system 
bands  consist  of  R  and  P  branches  only.  A  complete 
verification  of  the  combination  principle  has  been 
obtained.  For  the  zero  vibrational  level  of  the 
B  state,  it  is  computed  that  19-40  ±0*04,  whence 
1*423(^0*003)  X  KH°  g.cm.2,  a  value  of  the 
moment  of  inertia  which  is  considered  to  be  trust¬ 
worthy.  A.  A.  Eldridge. 

Intensity  measurements  in  the  secondary 
spectrum  of  hydrogen.  II.  W,  Kapuscinski 
and  (Miss)  J.  G.  Eymers  (Proe.  Roy.  Soe.,  1929,  A, 
122,  58 — 68). — An  extension  of  previous  work  (Orn- 
stein,  Kapuscinski,  and  Eymers,  A.,  1928,  078). 
The  intensities  of  1427  lines  in  the  secondary  spectrum 
of  hydrogen  have  been  determined  over  the  region 
3652  to  6441  A.  The  whole  spectrum  was  taken  at  a 
pressure  of  hydrogen  of  about  0*17  mm,,  the  times 
of  exposure  ranging  from  J  min.  to  5  hrs.  It  was 
found  that,  on  taking  several  photographs  on  the  same 
plate,  only  differing  in  time  of  exposure,  the  ratios 
of  the  intensities  of  the  lines  on  each  pair  of  photo¬ 
graphs  were  dependent  on  the  density.  A  correction 
was  made  for  this  phenomenon,  which  is  probably 
due  to  u  developer-effects,”  causing  the  density  curves 
(obtained  by  means  of  continuous  density  marks) 
to  have  a  too  small  inclination  at  high  intensities  and 
a  too  large  inclination  at  lower  intensities. 

L,  L.  Birctimshaw. 

Interpretation  of  the  atmospheric  absorption 
bands  of  oxygen.  R.  S.  Mulliken  (Physical  Rev., 
1928,  [ii],  32,  880 — 887). — Theoretical.  The  atmo¬ 
spheric  oxygen  absorption  bands  can  be  attributed  to 
a  transition  from  the  normal  ZS  to  a  meta¬ 

stable  excited  state  of  02.  This  accounts  for  all  the 


strong  lines  and  explains  missing  lines,  without  con¬ 
flict  with  existing  theory.  Certain  very  weak  series 
are,  however,  not  yet  explained.  Of  the  three  rota¬ 
tional  levels  for  each  value  of  jk  in  the  2S  normal  state, 
the  two  for  which  show  only  a  very  small 

separation,  which  increases  slowly  with  jkt  whilst  the 
third  is  separated  from  the  other  two  by  an  interval 
of  about  two  wave  numbers  which  does  not  change 
with  jk.  The  *S  and  b$f  states  involved  in  the  atmo¬ 
spheric  bands  are  probably  both  due  to  the  same 
electron  configuration  (cf.  A.,  1928,  1067).  If  so,  it 
is  likely  that  a  metastable  XD  state  derived  from  the 
same  configuration  also  exists,  and  that  infra-red 
atmospheric  bands  corresponding  with  the  transition 
should  be  found.  N.  M.  Bligh. 

Infra-red  emission  spectra  of  Bunsen  and 
allied  flames.  C,  R.  Bailey  and  K.  H.  Lih  (Trans. 
Faraday  Soc.,  1929,  25,  29 — 32), — Using  a  rock-salt 
prism  spectrometer  the  emission  spectra  of  the 
Bunsen  and  Mdker  flames  have  been  examined  in  the 
infra-red  (1—7  y)  and  compared  with  those  of  the 
carbon  monoxide,  hydrogen,  and  methane  flames. 
Particular  attention  was  paid  to  constancy  of  atmo¬ 
spheric  temperature  and  of  source  of  radiation.  The 
more  important  maxima  in  the  flame  spectra  are 
tabulated.  The  ratio  of  the  intensities  of  radiation 
from  the  two  most  prominent  bands  at  446  and  2*8  y 
varies  greatly  from  flame  to  flame.  Measurements  of 
the  spectra  from,  known,  mixtures  of  carbon  monoxide 
and  hydrogen  show  that  this  ratio  passes  through  a 
maximum  at  about  10%  of  hydrogen  and  falls  to  zero 
for  the  hydrogen  flame.  0.  J,  Walker. 

Infra-red  emission  spectra  of  separated  cones 
in  methane  and  Bunsen  flames.  C.  R,  Bailey 
and  K,  H.  Lm  (Trans.  Faraday  Soc.,  1929,  25,  32 — 
36). — By  means  of  a  modified  Smithells  separator 
provided  with  a  rock-salt  window  the  emission  spectra 
of  the  inner  and  outer  cones  of  the  methane  and 
Bunsen  flames  have  been  examined  in  the  region 
0*5 — 8  p.  The  radiation  from  the  outer  cone  is  more 
intense  in  spite  of  its  lower  temperature.  There  is 
no  trace  of  emission  from  new-formed  molecules  of 
carbon  monoxide  in  the  inner  cone,  but  the  water- 
vapour  spectrum  is  much  more  prominent  than  in 
the  outer  cone.  A  band  in  the  Bunsen  and  inner 
cone  flames  of  methane  at  3*35  y  is  attributed  to  thermal 
emission  from  heated  methane,  0,  J.  Walker. 

Infra-red  emission  spectra  of  flames  in  nitrous 
oxide.  C.  R.  Bailey  and  K.  H,  Lih  (J.C.3.,  1929, 
51 — 56). — Examination  of  the  infra-red  emission 
spectra  of  flames  of  hydrogen,  carbon  monoxide,  and 
coal  gas  in  nitrous  oxide  supports  the  assumption  that, 
as  far  as  the  end-products  are  concerned,  the  com¬ 
bustible  gas  burns  in  oxygen  furnished  by  the  decom¬ 
position  of  nitrous  oxide.  Hydrogen  presents  anomal¬ 
ous  features  in  that,  whilst  carbon  monoxide  and  coal 
gas  give  the  same  spectra  whether  they  are  mixed  with 
nitrous  oxide  or  burned  directly  in  an  atmosphere  of 
it,  the  spectra  obtained  from  hydrogen  differ  in  the 
two  cases.  Further,  the  spectrum  obtained  by  burn¬ 
ing  hydrogen  directly  in  an  atmosphere  of  nitrous 
oxide  is  different  in  type  from  those  obtained  with 
carbon  monoxide  and  coal  gas.  The  new  spectrum 
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is  attributed  to  some  form  of  stimulation  by  the  burn¬ 
ing  hydrogen  molecules,  F.  J.  Wilkins. 

Absorption  of  ultra-violet  light  by  liquid  carbon 
dioxide,  6.  Hario  (FhysikaL  Z.,  1929, 30, 8 — 20). — 
A  method  has  been  devised  for  the  quantitative  deter¬ 
mination  of  the  absorption  spectra  of  liquefied  gases, 
using  high  pressures  and  temperatures  and  small 
thicknesses  of  liquid.  Carbon  dioxide,  whether  liquid 
or  gaseous,  is  quite  transparent  to  visible  light;  the 
gas  under  ordinary  conditions  shows  no  measurable 
absorption  of  wave-lengths  greater  than  2195  A.,  in 
agreement  with  Kreusier  (Ann.  Physik,  1901,  [iv], 
6,  412).  Liquid  carbon  dioxide,  however,  absorbs  in 
the  region  2195 — 2552  A.  about  103  times  as  strongly 
as  the  gas  at  the  same  pressure.  The  data  are  inter¬ 
preted  by  assuming  the  existence  of  two  kinds  of 
carbon  dioxide  molecules,  differing  widely  in  absorp¬ 
tive  power,  the  “  gas  11  molecules  showing  negligible 
absorption,  whilst  the  molecular  species  present  in  the 
liquid  shows  a  broad  absorption  band  with  a  maximum 
near  2265  A.,  and  a  second  weaker  band  with  maximum 
at  2435  A.  Both  types  of  molecules  can  exist  in 
the  supercritical  state,  the  reversible  transformation 
occurring  at  the  points  where  the  isotherms  and 
isobars  intersect.  The  absorptive  power  of  the  liquid 
remains  about  the  same  at  constant  temperature, 
although  the  pressure  may  vary,  but  near  the  critical 
temperature  a  very  sudden,  but  not  discontinuous, 
change  occurs.  R.  A.  Morton. 

Band  spectrum  of  lanthanum  oxide.  R.  Mecke 
(Naturwiss.,  1929,  17,  86 — 87). — Seven  band  systems 
at  4372,  4418,  5600,  73S0,  7403,  7877,  and  7910  A. 
have  been  observed  and  ascribed  to  lanthanum  oxide. 

W*  E,  Downey. 

Change  in  the  cathode-ray  spectrum  of  nitrogen 
by  cooling  with  liquid  air.  J.  Aaes  (Ann.  Physik, 
1929,  [v],  1,  216— 228).— Investigation  of  bands 
belonging  to  the  second  positive  system  of  N2  and  the 
negative  band  system  of  N2+  shows  that,  under  the 
conditions  obtaining  in  the  work,  the  distribution  of 
line  intensities  depends  solely  on  the  temperature  and 
not  on  pressure  or  on  the  velocity  of  the  cathode  rays. 

R.  A.  Morton. 

Absorption  spectrum  of  vitamin- I).  T.  A. 
Webster  and  R.  B.  Bourdellon  (Nature,  1929,123, 
244). — The  observation  that  irradiation  of  ergosterol 
produces  three  substances  in  succession  is  confirmed ; 
the  first  shows  intense  absorption  at  2500 — 2900  A. 
and  great  antirachitic  power,  the  second  shows  intense 
absorption  at  2400  A,  and  no  antirachitic  power, 
whilst  the  final  product  (or  products)  shows  no  absorp¬ 
tion  and  has  no  antirachitic  power.  Intensity  of 
absorption  of  irradiated  ergosterol  between  2700  and 
2900  A,  is  parallel  with  its  antirachitic  activity ; 
moreover,  further  irradiation  of  such  solutions  with 
exclusion  of  radiation  of  wave-lengths  less  than 
2600  A.  affords  a  product  showing  intense  absorption 
at  2400  A.,  but  no  antirachitic  activity. 

A.  A.  Eldridge. 

Structure  and  activation  of  the  molecules  of 
aliphatic  aldehydes.  I.  Analysis  of  the  spec¬ 
trum  of  the  vapour  of  formaldehyde.  S.  A. 
Schott  (J.  Ckim.  phys.,  1928,  25,  665— 721).— The 
absorption  spectrum  of  formaldehyde  in  the  gaseous 


state  has  been  measured  by  means  of  two  quartz 
spectrographs  of  high  dispersion.  For  a  concentration 
of  vapour  of  60  mg.  per  litre  the  spectrum  consists  of 
35  bands  between  3700  and  2500  A.  The  intensity 
of  these  bands  varies  periodically  throughout  the 
range  of  wave-length.  The  bands  consist  of  large 
numbers  of  fine  lines  arising  from  rotation  of  the 
molecule.  The  structure  of  each  band  in  the  middle 
and  in  the  part  nearest  the  visible  is  very  complicated, 
but  towards  the  ultra-violet  both  the  distribution  and 
intensity  of  the  lines  show  a  distinct  regularity.  The 
band  in  this  part  is  made  up  of  two  series  of  lines  and 
this  double  structure  is  attributed  to  the  molecule  of 
formaldehyde  having  a  rotation  about  two  axes,  the 
first  a  line  joining  the  carbon  and  oxygen  atoms  and 
the  second  a  line  perpendicular  to  this.  The  theo¬ 
retical  formula  for  a  molecule  of  this  type  having  two 
different  moments  of  inertia  has  been  worked  out 
from  the  quantum  theory  and  good  agreement  is 
obtained  between  the  wave-lengths  of  the  lines  calcu¬ 
lated  from  it  and  the  observed  values. 

R.  N.  Kerr. 

Infra-red  arc  spectra.  H.  Auerbach  (Natur¬ 
wiss.,  1929,  17,  84 — 85). — A  group  of  bands  believed 
to  be  due  to  lanthanum  oxide  has  been  observed 
between  7876  and  8638  A.  W.  E.  Downey, 

Absorption  spectra  of  certain  organic  liquids 
in  the  near  infra-red.  J.  W.  Sapfenfield 
(Physical  Rev.,  1929,  [ii],  33,  37 — 47). — Absorption 
spectra  were  studied  from  0-8  to  2*5  t jl  with  an  accuracy 
of  0*002  g  for  nine  alcohols,  six  esters,  two  ethers,  two 
aldehydes,  and  five  other  organic  liquids,  and  the 
bands  tabulated  and  plotted.  The  sources  of  absorp¬ 
tion  and  relative  intensities  of  the  band  heads  are 
discussed.  An  attempt  is  made  to  obtain  a  relation 
between  different  band  heads  of  a  particular  com¬ 
pound.  The  anharmonic  oscillator  and  a  relation 
due  to  Gapon  (cf.  A.,  1927,  1007)  modified  to  vn= 
v0/(?i) I  were  applied  with  moderate  success. 

N.  M.  Buck. 

Combination  frequencies  of  the  infra-red  bands 
of  quartz.  E.  K.  Plyler  (Physical  Rev.,  1929,  [ii], 
33,  48 — 51). — Two  new*  bands  at  2*72  and  3*18  fx  have 
been  found.  By  combining  the  frequencies,  assumed 
to  be  fundamental,  of  bands  at  9, 12*5,  20,  and  26  p, 
six  bands  in  the  region  3—9  p  in  addition  to  the  new 
bands  are  accounted  for.  This  gives  a  total  of  eleven 
absorption  bands,  the  remainder  being  at  2*96,  3*75, 
4*10,  4*35,  and  8*40  |jl,  for  the  ordinary  ray  of  quartz, 
the  frequencies  agreeing,  with  only  small  differences, 
with  the  calculated  values.  N.  M.  Bligh. 

Absorption  spectra  and  fluorescence  of  fats. 
W,  Sproesser. — See  B.s  1929,  10L 

Energies  of  dissociation  of  cadmium  and  zinc 
molecules.  J.  G.  Winans  (Nature,  1929,  123, 
279).— The  difference  in  energy  between  the  limiting 
band  at  2212  A.  and  the  atomic  line  at  2288  A.  gives 
the  value  0*200  volt  for  the  energy  of  dissociation  of 
the  normal  Cd2  molecule.  The  value  for  Zn2  is 
0*246  volt.  A.  A,  Eldridge. 

Diffraction  of  X-rays  by  aqueous  solutions  of 
sucrose,  Imvulose,  and  dextrose.  P.Krishnamurti 
(Indian  J.  Physics,  1928,  3,  209—223 ;  cf.  A.,  1928, 
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1079). — Dilute  solutions  give  an  outer  ring  due  to  the 
water,  and  a  corona  surrounding  the  central  spot,  due 
to  relatively  intense  scattering  at  small  angles,  and 
increasing  in  intensity  with  increasing  solution  con¬ 
centration.  The  corona  is  attributed  to  molecules 
of  the  solute  distributed  at  random  in  the  solvent, 
thus  giving  direct  experimental  verification  of  the 
well-known  analogy  between  the  gaseous  and  dissolved 
states  as  deduced  by  van  Hoff.  At  higher  con¬ 
centrations  the  corona  develops  into  a  halo  on  account 
of  a  diminution  of  the  intensity  of  scattering  at  small 
angles,  and  interpreted  as  due  to  the  molecules  acquir¬ 
ing  a  roughly  uniform  spatial  arrangement.  As  con¬ 
centration  increases  the  halo  develops  into  a  ring  of 
increasing  diameter,  the  pattern  ultimately  resembling 
that  for  the  powder.  The  angular  radius  of  the  disc 
round  the  central  spot  is  a  measure  of  the  average  size 
of  the  dissolved  molecule.  The  influence  of  the 
hydration  of  the  molecules  is  considered. 

N.  M.  Bltgh. 

Continuous  spectrum  of  mercury.  J.  K* 
Robertson,  K.  A.  MacKinnon,  and  W.  H.  Zink 
(J.  Opt.  Soc.  Amer,  1928,  17,  417— 427).— Two 
methods  for  producing  the  continuous  spectrum  are 
described.  In  the  first  a  drop  of  mercury  was  caused 
to  move  to  and  fro  in  an  evacuated  cylindrical  quartz 
tube  which  was  heated  by  a  small  electric  oven. 
The  intensity  of  the  glow  increased  as  the  temper¬ 
ature  was  raised,  reaching  a  maximum  at  about  200° 
and  finally  disappearing  at  red  heat.  Three  character¬ 
istic  bands  were  observed,  two  broad  and  with  maxima 
at  about  4600  and  3340  A.,  respectively,  and  one 
narrow  band  ending  abruptly  at  1942  A.  A  method 
is  also  described  for  producing  the  continuous  spectrum 
by  means  of  an  electrodeless  discharge.  The  appear¬ 
ance  of  the  spectrum  at  various  temperatures  is 
described.  In  general  the  same  three  bands  as  before 
were  found  and  in  some  cases  also  one  at  about 
2650  A.  The  origin  of  the  spectrum  is  discussed  and 
it  is  concluded  that  it  is  molecular. 

J.  L.  Buchan. 

Band  spectra  of  the  alkaline-earth  halides. 
1.  Calcium  fluoride,  strontium  fluoride.  II. 
Barium  fluoride,  magnesium  fluoride.  R.  C. 
Johnson  {Pfoc.  Roy.  Soc.,  1929,  A,  122,  161—188, 
189— 200). — I.  An  extension  of  Mecke’s  work  (A., 
1927,  495).  The  whole  of  the  known  band  spectra 
of  the  fluorides  of  calcium  and  strontium  have  now 
been  completely  analysed  and  ordered  in  regard  to 
thdr  gross  structure.  A  re-measurement  of  about 
250  band-heads  has  been  made  from  first-order  plates 
taken  on  a  21 -foot  Rowland  grating,  and  the  sequences 
have  been  fitted  to  cubic  formulae  by  the  method  of 
least  squares.  A  notable  feature  of  these  spectra  is 
the  existence  of  unusually  prolonged  sequences  in 
which  the  lines  are  packed  close  together.  The 
sequence  An— 0  is  always  dominant,  and 
sometimes  occur  but  are  much  weaker.  This  is 
explained  by  the  fact  that  the  vibration  frequencies 
m  the  initial  and  final  states  of  the  molecule  differ 
very  little.  The  characteristic  “  tail  ”  phenomenon 
exhibited  by  many  of  the  sequences  has  been  shown  to 
accord  with  theoretical  expectations.  In  each  case 
the  molecules  give  rise  to  at  least  three  band  systems, 
one  m  the  ultra-violet,  one  in  the  green,  and  one  in  the 


orange.  The  first  two  groups  are  degraded  to  the 
red  side  and  the  third  to  the  violet.  They  appear  to 
arise  from  the  electronic  transitions  32& — >l2St 
2 2S — >l2Ss  and  22P — >l2S,  respectively.  All  the 
systems  exhibit  minor  doublet  intervals  due  to  the 
presence  of  Q  branches,  and  the  Q  heads  are  always 
stronger  than  the  associated  Pori?  heads.  Several 
exceptional  features  are  observed,  such  as  the  occur¬ 
rence  of  strong  Q  branches  in  2S — >28  transitions, 
and  a  definite  discrepancy  in  (n**)  as  evaluated  from 
2S — >2£  and  2P — >2£  systems.  Applying  the 
methods  of  Birge  and  Sponer  (A.,  1926,  993),  the 
energy  of  dissociation  of  the  CaF  molecule,  evaluated 
from  the  vibrational  structure  of  the  various  electronic 
levels,  has  been  found  to  be  approximately  3*36  volts 
(77460  g.-eal.),  and  that  of  SrF  is  of  the  same  order. 
The  value  found  gives  a  satisfactory  explanation,  in 
the  case  of  CaF,  of  the  sudden  fall  of  intensity  and 
termination  of  the  B±  sequence  with  the  20th  member. 

II.  A  quantum  analysis  has  been  made  of  the  gross 
structure  of  the  band  spectra  of  barium  and  magnesium 
fluorides,  and  for  BaF  new  measurements  have  been 
made  from  first-order  plates  taken  on  a  21 -foot 
Rowland  grating.  In  the  case  of  magnesium  fluoride, 
Datta's  experimental  data  (of.  A.,  1921,  ii,  529)  have 
been  used.  The  familiar  BaF  bands  in  the  green 
region  are  believed  to  represent  two  systems,  arising 

respectively  from  the  electronic  transitions  22S . -> 

13$  and  33D — ?-l3$.  A  number  of  bands  measured 
by  George  (A.,  1913,  ii,  646)  and  attributed  by  him  to 
barium  oxide  have  been  analysed,  and  their  final 
state  has  been  identified  with  that  determined  for 
BaF,  thus  proving  their  fluoride  origin.  This  system 
is  attributed  to  the  transition  22D — >l28t  since  it  is 
found  in  about  the  expected  region  and  has  the  same 
structural  characteristics  as  the  32D— >12S  transition. 
The  suggested  2D— >2S  transitions  are  discussed ; 
they  are  believed  to  be  new  to  band  spectra.  The 
system  22P — >12S,  which  is  so  dominant  in  CaF  and 
SrF,  is  unrecorded  in.  BaF.  It  is  possible  that  the 
22P  level  lies  below  the  2 2D  level  in  the  BaF  molecule. 
The  recorded  emission  bands  for  MgF  constitute  a 
2 *P— >12S  system  in  which  A22P=4S*6v,  The 
vibrational  constants  for  these  two  states  are  given. 
Evidence  of  the  vibrational  isotope  effect  occurs  in 
the  Di  sequence,  and  the  theoretical  value  of  the 
isotope  coefficient,  calculated  on  the  basis  of  two 
isotopes  of  magnesium,  of  masses  24  and  25,  agrees 
satisfactorily  with  the  experimental  value. 

L.  L.  Bircumshaw. 

Band  spectra  associated  with  zinc,  cadmium, 
and  mercury,  J.  M.  Walter  and  S.  Barratt 
(Proc.  Roy.  Soc,,  1929,  A,  122,  201—210;  ef*  A., 
1928, 812)  —With  the  view  of  determining  the  origin  of 
the  extensive  band  systems  ascribed  to  zinc,  cadmium, 
and  mercury  (cf.  Kohler  and  Moore,  A.,  1927,  917),  the 
vapours  of  these  metals  have  been  examined  spectro¬ 
scopically,  using  the  apparatus  previously  described 
(loc .  cit.).  Criteria  are  given  for  true  metal  spectra, 
and  the  non-metallic  origin  of  most  of  the  spectra 
under  investigation  was  proved  by  observing  their 
total  disappearance  on  the  introduction  of  a  trace  of 
sodium  or  potassium  vapour  into  the  absorbing 
column.  This  indicated  that  the  molecules  responsible 
for  the  repressed  bands  contained  electronegative 
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elements,  and  the  impurities  were  identified  by 
increasing  the  quantity  of  each  probable  electro¬ 
negative  element  in  turn  until  every  one  of  the  band 
spectra  had  been  obtained  in  an  enhanced  form.  It 
was  thus  found  that  the  majority  of  the  supposed 
band  spectra  of  zinc  and  cadmium  (with  the  exception 
of  two  weak  and  diffuse  bands,  one  at  2212  A,  for 
cadmium  and  one  at  3050  A.  for  zinc),  and  one  band 
system  previously  attributed  to  iflercury  (3000 — 
2750  A.),  were  probably  oxide  and  chloride  spectra. 
There  is,  however,  no  doubt  that  mercury  vapour 
contains  diatomic  molecules.  The  bromides  of  the 
three  metals  and  the  iodide  of  cadmium  all  yield 
absorption  band  systems  analogous  to  the  chloride 
bands.  L.  L.  Bircumshaw. 

Band  systems  of  the  fluorides  of  beryllium  and 
magnesium.  W.  Jevons  (Proc.  Rov.  Soc.,  1929, 
A,  122,  211 — 227). — Evidence  is  cited  in  support  of 
the  following  interpretation  of  the  band-heads  of  the 
BeP  doublet  system,  those  in  parentheses  being 
missing  :  J?2,  Rv  Q2,  (QJ,  with  a  doublet  separation 
of  the  order  i?2— 3  cm.'1,  rather  than  I?2,  Q2) 
(J^),  Qv  with  a  separation  Q2—Qi= about  35  cm;1, 
as  suggested  by  Mulliken  (cf.  A.,  1926,  8).  With  this 
interpretation  there  is  now  a  steady  increase  of  the 
origin  separations  Av,  with  the  number  of  electrons 
in  the  alkaline-earth  fluoride  molecules  BeF  to  BaF. 
The  spectra  given  by  the  flame  surrounding  the  arc 
between  carbon  poles  fed  with  several  beryllium  salts 
have  been  examined  under  varying  conditions.  With 
the  fluoride,  for  a  few  minutes  after  charging  the  arc  is 
surrounded  by  a  yellow  flame,  showing  the  band 
systems  of  both  BeO  and  BeF,  the  latter  being  specially 
well  developed.  Subsequently  a  bright  blue  flame 
appears,  with  the  visible  BeO  system  strongly  devel¬ 
oped  and  scarcely  a  trace  of  the  BeF  system,  and  the 
region  between  the  CN  X  3590  sequence  and  the 
0  sequence  of  the  BeF  system  is  now  occupied  by  a 
new  set  of  bands  which,  like  the  BeF  bands,  are  also 
degraded  towards  the  red.  Other  beryllium  salts 
tested  give  similar  results,  although  less  satisfactorily. 
The  new  bands  do  not  form  a  number  of  regular 
sequences  such  as  characterise  the  known  band 
systems  of  diatomic  emitters,  but  they  occur  in  separate 
groups  not  wholly  unlike  those  sequences.  The  emit¬ 
ting  molecule  is  considered  to  be  either  an  oxide  or 
a  fluoride  of  beryllium,  possibly  BeO  or  BeF2.  No 
bands  attributable  to  BeCl  and  no  further  bands  of 
BeF  have  been  detected.  The  data  for  the  BeO 
band -system  are  extended  by  the  recognition  of  four 
bands  of  the  hitherto  unrecorded  sequence  n" — n*= 
—2,  of  which  the  strongest  band -head  occurs  between 
the  X  4216  and  4197  heads  of  the  CN  violet  system. 
With  magnesium  fluoride  in  the  carbon  arc  in  air  the 
outer  flame  develops,  in  addition  to  the  MgF  doublet 
system,  a  new  more  refrangible  system  of  three 
sequences  of  bands  degraded  to  the  further  ultra-violet 
from  heads  at  2741*6,  26S9*3,  and  2636-4  A.,  respect¬ 
ively,  the  middle  sequence  being  the  strongest.  The 
heads  appear  single  under  the  dispersion  used.  P- 
head  data  and  n\  n”  values  are  tabulated  for  the  new 
system,  which  is  also  due  to  MgF,  and  may  have  for 
its  final  state  the  initial  state  for  the  doublet  system. 
If  ~P — >2S  is  assumed  for  the  doublet  system,  the 


new  system  may  be  2P~ — >2P,  The  spectrograms  of 
the  new  system  show  no  evidence  of  the  vibrational 
Mg- isotope  effect.  L.  L.  Bircumshaw. 

Structure  of  the  violet  bands  of  silicon  nitride. 
F.  A.  Jenkins  and  H.  de  Laszlo  (Proc.  Roy.  Soc., 
1929,  A,  122,  103—121 ;  cf.  Mulliken,  A.,  1925,  it, 
1020). — The  spectrum  of  the  luminescence  produced 
when  silicon  tetrachloride  vapour  reacts  with  glowing 
active  nitrogen  has  been  investigated,  using  an  instru¬ 
ment  of  high  resolving  power.  The  wave-numbers 
(in  vacuum)  of  the  lines  of  the  ten  strongest  bands 
due  to  the  molecule  containing  the  most  abundant 
isotope,  Si^N,  are  tabulated.  The  line  structure  of 
the  bands  is  in  accord  with  that  to  be  expected  for  a 
2S — >~S  system.  One  line  is  missing  at  the  origin, 
and  the  members  of  each  branch  are  resolved  into 
narrow  doublets  at  higher  rotational  quantum  num¬ 
bers,  The  components  of  these  doublets  are  in  general 
of  equal  intensity.  Several  interesting  perturbations 
occur,  as  in  the  analogous  CN  bands,  which  usually 
take  the  form  of  an  exceptionally  wide  or  narrow 
doublet,  and  faint  satellite  lines  are  often  visible  in 
the  immediate  neighbourhood  of  the  perturbed  line. 
These  irregularities  are  connected  in  every  case  with 
the  initial  electronic  state.  One  of  them  is  of  a  new 
type,  and  suggests  an  intimate  connexion  between 
the  perturbations  and  the  rotational  doubling.  The 
combination  relations  between  P  and  R  lines  are 
applied  to  find  the  term  differences,  from  which  the 
rotational  constants  are  evaluated.  The  moment  of 
inertia  of  the  vibrationless  molecule  is  found  to  be 
38-29  and  37*89  xlO"40  g.cm.2  in  the  initial  and  final 
states,  respectively.  Assuming  this  molecule  to  be 
Si28N,  the  corresponding  internuclear  distances  are 
1*576  and  1*568x10“®  cm.  Accurate  values  are 
obtained  for  the  band  origins,  and  an  equation  is 
derived  from  these,  giving  the  vibrational  energy  in 
the  initial  and  final  states.  The  isotope  effect  is  well 
marked  for  Si^N,  Si29N,  and  Si30N.  From  this  effect 
in  three  bands  of  the  strongest  sequence,  quantitative 
evidence  is  adduced  in  support  of  the  quantum 
mechanics  formulation  for  the  vibrational  energy, 
which  is  developed  in  powers  of  (ft+4)* 

L.  L.  Bircumshaw. 

Excitation  of  solid  bodies  by  slow- speed 
electrons.  S.  Ziemecki  (Bull.  Acad.  Polonaise, 
1928,  A,  367 — 375). — The  cathodo-luminescence  of 
calcium  oxide,  zirconium  oxide,  calcium  sulphide, 
willemite,  and  a  samarium  preparation  has  been 
examined  using  slow-speed  electrons.  The  excitation 
potentials  are  found  to  be  of  the  same  order  as  the 
excitation  potential  of  gases.  W.  E.  Downey. 

Absorption  of  ultra-violet  light  by  the  inversion 
products  of  sucrose.  L.  Kwiecinski  and  L. 
Marchlewskx  (Biochem.  Z.,  1929,  204,  192—196).— 
See  this  vol.,  9. 

Energy  increase  in  elementary  processes.  H. 
Beutler  and  B.  Joseph y  (Z.  physikal.  Cliem.,  1928, 
139, 482 — 496). — A  study  of  energy  exchange  between 
activated  atoms  and  molecules.  The  fluorescence  of 
irradiated  mercury  vapour  to  which  nitrogen  has  been 
added  shows  spectrum  lines  derived  from  atoms 
containing  double  the  energy  of  metastable  mercury 
atoms ;  this  corresponds  with  A*+A*=A**~rA. 
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The  chemiluminescence  produced  in  the  reactions 
Na+HgCl2>  Na+Cl2,  and  K+C12  has  been  studied. 
Mercury  vapour  was  added  and  the  spectrum  obtained 
showed  the  presence  of  mercury  atoms  of  greatly 
increased  energy,  the  amount  being  characteristic 
of  each  reaction.  It  is  shown  that  the  energy  change 
may  be  represented  by  A*+A*+B=B**+2A. 
Evidence  of  the  transfer  of  energy  from  several  mole¬ 
cules  to  a  single  atom  has  also  been  obtained. 

R.  N.  Kerr. 

Alkali  halide  phosphors  containing;  copper. 
A.  M.  MacMahon  (Z.  Fhysik,  1928,  52,  336— 341).  — 
Sodium  chloride  and  potassium  chloride  phosphors 
containing  copper  as  the  active  cation  are  rather 
unstable  when  the  lattice  is  strongly  mechanically 
disturbed  by  high  copper  concentration.  The  excit¬ 
ation  bands  show  a  strong  depression  after  some  time. 
The  influence  of  cooling  on  the  absorption  bands  of 
phosphors  containing  copper  is  generally  similar  to 
that  in  the  ease  of  phosphors  containing  thallium  and 
lead  (cf.  Lorenz,  A.,  1928,  347).  It  was  found,  how¬ 
ever,  that  the  relatively  broad  bands  emitted  by 
phosphors  containing  copper  were  split  up  on  cooling 
into  two  or  three  components.  The  narrowing  of  the 
band  widths  by  cooling  is  not  always  associated  with  a 
rise  in  the  absorption  constant  at  the  maximum.  In 
sodium  chloride  phosphors  the  bands  were  both 
narrower  and  less  intense  on  cooling. 

J.  W.  Smith. 

Structure  of  colouring  matter.  N.  Nyberg 
(Z.  Physik,  1928,  52,  400—419). — A  new  theory  is 
given  of  the  structure  of  pigments,  based  on  Helm¬ 
holtz'  theory  of  light  sensitivity.  Ostwald’s  theory  of 
colour  is  criticised  mathematically. 

J.  W.  Smith. 

Electronic  states  and  band  spectrum  structure 
in  diatomic  molecules.  VII.  2P — and 
2S — transitions.  A  correction.  R.  S. 
MuLLrKEN  (Physical  Rev. ,  1928,  [ii],  32,  997 ;  cf.  A., 
1928,  1166).  N.M.  Bligh. 

Visible  absorption  bands  of  colourless  liquids 
and  their  relation  to  infra-red  bands.  J.  W. 
Ellis  (Physical  Rev.,  1928,  [ii],  32,  906— 912).— The 
absorption  of  ten  representative  organic  liquids, 
hexane,  cyclohexane,  benzene,  toluene,  m-xylene, 
chlorobenzene,  chloroform,  acetone,  ethyl  acetate, 
and  aniline,  was  studied  in  the  visible  spectrum  by 
photographic  means,  with  cell-lengths  up  to  64 
Metres.  The  effect  of  unsaturation  and  substitution 
in  the  molecule  was  examined.  The  near  infra-red 
spectra  of  these  substances  wras  obtained.  A  good 
correlation  of  the  bands  of  the  two  regions  has  been 
secured.  The  bands  of  the  visible  region  seem  to  be 
higher  members  of  series  previously  detected  in  the 
infra-red.  N.  M.  Bligh. 

Infra-red  absorption  spectra  of  the  methyl 
halides.  W.  H.  Bennett  and  C.  F.  Meyer  (Physical 
Rev.,  1928,  [ii],  32,  888 — 905). — The  molecules  are 
considered  as  symmetrical  tops  having  one  low' 
moment  of  inertia.  TVo  types  of  bands  are  expected, 
arising  from  vibration  parallel  to  and  perpendicular 
to  the  axis  of  symmetry,  ||  and  _L  bands,  respectively. 
The  appearance  of  each  type  is  described.  There  are 
seven  bands  for  each  of  the  four  compounds.  The 


twenty-eight  bands  fall  into  seven  series,  A  to  G 
inclusive.  Two  of  the  four  bands  of  series  A  lie 
beyond  the  range  of  observation.  Series  A,  Ct  E, 
and  F  are  made  up  of  bands  of  the  jj  type,  and  series 
B,  Dt  and  G  of  the  ±  type.  The  series  converge  to¬ 
wards  the  known  bands  of  methane  with  decrease  in 
the  atomic  weight  of  the  halogen  in  the  halide.  The 
envelopes  of  the  ||  type  bands  show'  the  existence  of 
P,  Q}  and  R  branches.  With  the  possible  exception 
of  the  chloride,  the  doublet  separations  for  the  various 
bands  of  the  same  compound  appear  to  be  the  same, 
increasing  from  compound  to  compound  with  decreas¬ 
ing  atomic  weight  of  the  halogen  in  the  halide.  The 
methyl  fluoride  A  series  band  has  been  resolved  and 
the  P  and  R  branches  have  been  shown  to  consist  of  a 
single  series  of  lines.  Strong  convergence  in  the 
spacing  is  present.  The  bands  of  the  _L  type  have  all 
been  resolved.  Every  third  line  is  more  intense  than 
the  others.  The  spacing  converges  in  series  B  towards 
low'er  frequencies,  and  in  series  D  and  G  towards 
higher  frequencies.  The  mean  frequency  intervals 
from  band  to  band  of  the  same  compound  show  a 
marked  and  unexplained  variation.  N.  M.  Bligh. 

Red  band  system  of  sodium.  F.  W.  Loomis 
and  S.  W.  Nile,  jun.  (Physical  Rev.,  1928,  [ii],  32, 
873 — 879). — The  red  band  system  of  Na2  is  found  to 
extend  into  the  infra-red,  and  terminates  in  a  fairly 
sharp  edge  at  8150  A.  This  edge,  which  is  not  an 
ordinary  convergence  limit,  can  be  explained  by  an 
unusual  distribution  of  intensities  of  vibrational  transi¬ 
tions  which  can  be  deduced  from  the  Fra  nek- Condon 
theory  of  intensity  distribution,  w'hen  account  is 
taken  of  the  shape  of  the  potential  energy  curves  as 
dissociation  is  approached.  The  same  theory  explains 
a  head  of  the  red  system  in  the  yellow'-green,  the 
reappearance  of  the  orange  cathode-ray  fluorescence 
series  in  the  infra-red,  and  the  observed  asymmetry 
in  the  twro  branches  of  the  Condon  parabola. 

N.  M.  Bligh. 

Fhotosensitised  band  fluorescence  of  OH, 
HgHp  NH,  H20,  and  NH3  molecules.  E.  Gaviola 
and  R.  W.  Wood  (Phil.  Mag.,  1928,  [vii],  6,  1191 — 
1210). — A  more  detailed  study  of  [the  photosensitised 
band  fluorescence  previously  examined  by  Wood  and 
Gaviola  (A.,  1927,  1117,  etc.)  has  been  made.  The 
fluorescence  of  HgH,  OH,  NH,  Hg-H20,  and  Hg-NH, 
molecules  has  been  observed  and  the  conditions  for 
the  exhibition  of  the  various  bands  and  the  most 
probable  chemical  processes  causing  them  have  been 
suggested.  The  concentration  of  OH  and  NH  in  the 
fluorescence  tube  is,  under  the  best  conditions,  of  the 
same  order  as  that  of  excited  mercury  atoms 
(10-5  mm.).  The  dissociation  energy  of  a  water 
molecule  into  H+  and  OH~  is  probably  about  5-2 
volts  and  not  less  than  4-9  volts  as  given  by  Senftle- 
ben  and  Rehren  (cf.  A.,  1926,  768),  whilst  the 
corresponding  dissociation  energy  of  the  nitrogen 
molecule  is  approximately  9*8  volts  and  not  11-4  volts 
as  calculated  by  Sponer  and  Birge.  Collisions  of 
excited  mercury  atoms  in  the  resonance  level  2ZPX 
with  normal  wrater  vapour  molecules  may  lead  to 
three  different  results.  In  most  cases  the  mercury 
atom  is  reduced  to  the  metastable  23P0  level,  in  about 
1  per  10,000  collisions  the  water  molecule  is  disso- 
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dated  to  H+  and  OH“}  and  in  less  than  1  per  1000 
collisions  a  quasi-molecule  Hg~H20  is  formed  which 
emits  the  continuous  band  at  2800  A*  when  dis¬ 
sociating.  Such  collisions  with  nitrogen  molecules 
reduce  the  mercury  atoms  to  the  metastable  state, 
whilst  collisions  of  two  such  mercury  atoms  with 
nitrogen  molecules  may  give  dissociation  of  the 
nitrogen  molecule.  A.  E.  Mitchell. 

Deterioration  of  quartz  mercury-vapour  lamps 
and  the  luminescence  of  fused  quartz.  A*  E. 
Gxllam  and  R.  A.  Morton  (Phil.  Mag.,  1928,  [vii],  6, 
1123 — 1132). — The  factors  operating  in  the  deterior¬ 
ation  of  quartz  mercury- vapour  lamps  are  found  to 
be  a  shortening  of  tho  spectrum  confined  to  the 
extreme  ultra-violet  and  a  non -selective  loss  in  trans¬ 
mission.  The  first  factor  exhibits  itself  in  a  rapid  fall 
in  output  and  preponderates  for  the  first  150 — 200  hrs. 
of  use.  It  is  suggested  that  it  is  due  to  the  formation 
of  silicon  monoxide  vapour  within  the  lamp.  The 
second  factor  manifests  itself  more  slowly,  but  plays 
an  increasingly  important  part  in  the  subsequent 
history.  Its  origin  is  suggested  in  the  gradual  deposi¬ 
tion  of  a  film  of  opaque  elementary  silicon.  No 
exact  connexion  between  this  deterioration  and  the 
luminescence  properties  of  fused  quartz  has  been 
found.  Transparent  fused  quartz  lias  been  shown 
to  exhibit  three  types  of  luminescence :  a  brief  visible 
phosphorescence,  a  phosphorescence  of  long  duration, 
and  a  thermolumineseenee,  the  origin  of  which  is 
attributed  to  traces  of  impurities  in  the  material. 

A,  E.  Mitchell. 

Relation  between  luminosity  and  concentration 
in  luminescent  solid  solutions.  J,  Ewles  (Proc. 
Leeds  Phil.  Soe.,  1929,  1,  341 — 345).— The  relation 
between  the  intensity  of  luminescence  of  a  solid  solu¬ 
tion  of  bismuth  oxide  in  calcium  oxide,  illuminated 
by  a  mercury- vapour  lamp,  and  the  concentration  of 
the  solution  has  been  studied.  On  the  assumption 
that  a  luminescent  solid  solution  consists  of  a  number 
of  active  particles  distributed  in  accordance  with  the 
laws  of  chance  in  a  transparent  lattice,  and  that  the 
luminescent  centre  consists  of  one  atom  of  an  active 
metal  associated  with  a  definite  number  (n)  of  lattice 
points  (this  number  being  characteristic  of  a  given 
band),  the  expression  I —Ace~ntC~\~Bce~ntC+  etc.  is  de¬ 
duced,  where  /—intensity  of  luminescence,  c= Nj M— 
the  atomic  concentration,  and  A  and  B  are  constants 
(cf.  Bruninghaus,  Compt.  rend.,  1909,  149,  1375). 
In  the  example  studied  the  observed  points  lie  closely 
on  the  theoretical  curve  so  plotted  (A=2*34xl0*s 
B=l*58x  10s,  ftj=5012,  0—331)  which  shows  two 
maxima  (at  c  Bi/Ca  0*032233  and  0*02400Q),  The 
range  of  action  of  the  first  centre  extends  across  about 
11  unit  cells  and  of  the  second  across  4 — 5  unit  cells 
each  way.  J.  W.  Baker. 

Phosphorescence  of  fused  quartz.  A.  (X 
Bailey  and  J.  W.  Woodrow  (Phil.  Mag,,  1928,  [vii]. 
6,  1104—1107). — Many  samples  of  fused  quartz  are 
shown  to  possess  the  property  of  phosphorescence, 
emitting  phosphorescent  radiation  when  heated  after 
illumination  by  ultra-violet  light.  Heating  at  a  red 
heat  completely  deactivates  the  material.  Quartz 
crystals  may  be  made  to  exhibit  the  phenomenon 
after  being  heated  slowly  to  1600°,  Similar  phos¬ 


phorescent  activity  is  exhibited  by  pyrex  glass,  caleite, 
and  fluorite,  but  not  by  gypsum. 

A.  E.  Mitchell. 

Phosphorometer  for  the  rapid  measurements 
of  the  intensities  of  phosphorescences.  It. 
Coustal  (Compt.  rend.,  1929,  188,  326 — 327),— The 
intensity  or  decrease  of  phosphorescence  of  the  sub¬ 
stance  to  be  examined  is  matched  by  means  of 
mixtures,  in  known  proportions,  of  varying  amounts 
of  two  zinc  sulphides  from  the  same  batch,  of  which 
one  only  has  been  rendered  phosphorescent.  The 
surface  densities  of  such  mixtures  are  proportional  to 
the  concentrations  of  the  active  sulphide.  The 
intensities  of  phosphorescence  show  the  same  rates  of 
decrease  with  time  and  the  Giintz  formula  was 
confirmed.  J,  Grant, 

Raman  effect  in  quartz.  M.  Czerny  (Natur- 
wiss,,  1929,  17,  12 — 13). — The  transmissibility  of 
quartz  in  the  long-wave  infra-red  has  been  determined 
by  means  of  a  grating  spectrometer,  and  absorption 
was  found  at  38  and  78  a  as  is  required  by  the  Raman 
effect.  There  is  no  anomaly  in  the  transmissibility 
curve  at  48  \x  which  others  appear  to  have  observed. 
There  is  considerable  deviation  between  the  relative 
intensities  of  tho  infra-red  absorption  bands  and  the 
corresponding  Raman  lines.  According  to  Pringsheim 
and  Rosen  the  Raman  lines  corresponding  with  80 
and  48  g  should  be  equally  strong,  and  the  38  u  line 
weaker,  but  it  is  found  that  in  the  infra-red  spectrum 
the  3S  g  band  is  apparently  stronger  than  the  80  g 
band,  whilst  the  48  (x  band  is  so  weak  that  it  is  not 
measurable.  A.  J.  Mee. 

Secondary  radiations  in  the  molecular  diffusion 
of  light  (Raman  effect).  P.  Datjre  (Compt.  rend., 
1929,  188,  61 — 02). — -Solutions  of  antimony  chloride 
in  hydrochloric  acid  show  Raman  spectra,  in  which 
the  lines  spread  out  with  increasing  dilution  so  that 
beyond  the  dilution  of  50%  the  b  band  is  completely 
covered  by  the  a  band,  and  the  spectrum  is  com¬ 
parable  with  that  of  dissolved  bismuth  trichloride. 
Aqueous  solutions  of  magnesium  or  aluminium 
chloride,  of  calcium  bromide,  or  of  liquid  oxygen 
showed  no  Raman  effect,  whilst  liquid  ammonia  and 
methane  gave  wide  bands  and  a  single  fine  line, 
respectively.  J.  Grant. 

Production  of  new  radiations  by  light  scatter¬ 
ing.  .  I.  C,  V.  Raman  and  K.  S.  Krishnak  (Proc, 
Roy.  Soe.,  1929,  A,  122,  23 — 35), — Further  studies 
have  been  made  on  the  radiations  previously  described 
(A.,  1928,  1075).  Spectrograms  are  reproduced  of  the 
scattering  of  monochromatic  light  by  benzene,  tolu¬ 
ene,  and  carbon  tetrachloride.  The  characteristic 
infra-red  frequencies  of  the  molecules,  calculated  from 
the  frequencies  of  the  modified  lines,  are  in  satisfactory 
agreement  with  the  values  obtained  from  direct 
measurements  of  infra-red  absorption.  Whilst  most 
of  the  modified  lines  have  frequencies  lower  than  the 
exciting  line,  there  appear  in  all  three  spectrograms 
(and  particularly  conspicuously  in  that  of  carbon 
tetrachloride)  some  relatively  feeble  lines  of  which  the 
frequencies  exceed  that  of  the  exciting  line  by  an 
infra-red  frequency  of  the  molecule.  It  is  considered 
that  the  existence  of  these  lines  of  enhanced  frequency 
yields  the  first  direct  experimental  proof  of  induced 
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emission  (or  negative  absorption)  of  radiation  by 
molecules.  A  visual  examination  with  a  direct- vision 
spectroscope  of  benzene,  toluene,  and  some  other 
liquids  showed  a  nebulosity  or  continuous  spectrum 
accompanying  the  prominent  lines  in  the  scattered 
spectrum,"  extending  unsymmetrically  on  the  two 
sides  of  the  exciting  line.  Its  origin  is  discussed ;  it  is 
possibly  due  to  a  combination  of  the  rotational  fre¬ 
quencies  of  the  molecule  with  the  frequency  of  the 
incident  radiation.  The  modified  radiations  scattered 
at  00°  exhibit  striking  polarisation,  the  lines  corre¬ 
sponding  with  different  frequency  shifts  being  polar¬ 
ised  to  different  extents.  The  intensity  of  the  weaker 
component  varies  from  almost  zero  to  about  40  or 
50%  of  that  of  the  stronger  line.  The  negative  lines 
(of  enhanced  frequency)  arc  polarised  to  the  same 
extent  as  the  corresponding  positive  lines.  A  tent¬ 
ative  explanation  of  these  results  is  suggested.  The 
usefulness  of  light-scattering  as  a  convenient  and 
accurate  method  of  exploring  molecular  spectra  is 
indicated,  and  some  preliminary  remarks  are  made 
with  regard  to  the  dependence  of  the  intensity  of  the 
modified  radiation  on  the  wave-length  of  the  exciting 
lines.  L.  L.  Bircfmshaw. 

Raman  spectra  for  certain  substances.  M. 
Kbiura  and  Y.  Uciiida  (Japan.  J.  Physics,  1928,  5} 
97 — 101). — The  Raman  spectra  have  been  examined 
for  commercial  xylene,  calcite,  water,  and  salts  of 
neodymium.  Tables  are  given  showing  the  wave¬ 
lengths  of  the  Raman  lines  and  the  calculated  infra¬ 
red  absorption  bands  derived  from  them. 

J.  L.  Buchan. 

Raman  lines  under  high  dispersion.  R.  W. 
Wood  (Phil.  Mag.,  1928,  [vii],  6,  1282—1283).—- 
Previous  work  (A.,  1928,  1306)  has  been  extended  by 
photographing  the  spectra  scattered  by  benzene  and 
carbon  tetrachloride  under  very  high  dispersion. 
Tlie  line  at  4618  A.,  excited  by  the  mercury  line 
4046  A.,  is  shown  to  be  a  strong  line  about  1  A.  wide 
with  a  faint  line  2-5  A.  wide  close  to  it  on  the  violet 
side.  The  wave-lengths  of  the  strongest  Raman 
lines  of  benzene  are  4686*74,  4682*11,  4659*30, 
4618*36,  4554*87,  4525*0,  and  4476*0  A.  It  is  con¬ 
cluded  that  the  high  resolving  powers  employed  arc 
not  necessary  owing  to  the  considerable  width  of  most 
of  the  lines.  The  range  of  frequencies  covered  by  the 
benzene  line  4554*87  A.,  when  translated  into  the 
range  of  the  corresponding  infra-red  absorption  band, 
gives  one  very  much  narrower  than  that  observed  by 
Coblentz  close  to  10  g.  A.  E.  Mitchell. 

Raman  effect  with  hydrogen  chloride  ;  the 
“  missing  line.”  R.  W.  Wood  (Nature,  1929, 123, 
279). — With  hydrogen  chloride  at  100°  and  at  atmo¬ 
spheric  pressure  a  modified  line  of  wave-length 
4581  A.,  presumably  excited  by  the  mercury  line 
4046  A.,  was  observed.  The  frequency  difference 
corresponds  with  the  frequency  in  the  infra-red  which 
would  represent  a  line  at  3*47  g.  The  line  thus  appears 
to  be  the  “  missing  line  ”  corresponding  with  a 
vibration  transition  unaccompanied  by  change  of 
rotation,  which  does  not  appear  in  the  absorption 
spectrum  of  the  gas.  A.  A.  Eldridge. 

Breadth  of  the  spectral  lines  of  the  Raman 
scattered  radiation  of  benzene.  W.  Gerlach 


(Ann.  Physik,  1929,  [v],  1,  301— 308).— The  Raman 
effect  results  in  new  diffuse  lines  and  also  in  a  definite 
broadening  of  some  lines  which  are  scattered  without 
large  change  of  frequency.  This  broadening  occurs 
on  both  the  long-wrave  and  short-wrave  sides  of  the 
lines.  The  breadth  and  structure  of  scattered  lines 
of  both  types  have  been  determined  for  benzene. 
Different  scattering  processes  are  possible,  an  incident 
frequency  v0  giving  a  Raman  line  Av'  and  differences 
diAv/',  Av2"  .  .  .  accounting  for  the  breadths  of 
the  modified  and  “  unmodified  ”  lines.  The  results 
permit  the  breadth  of  an  infra-red  band  to  be  deter¬ 
mined  ;  e.g.,  a  benzene  band  near  3  g  wrould  be  0*2  g 
wide,  in  accordance  with  experience.  Infra-red 
bands  of  benzene  would  appear  not  to  be  made  up  of 
unresolved  neighbouring  similar  bands,  but  rather  to 
be  governed  by  a  central  frequency  increased  or 
decreased  by  a  number  of  secondary  frequencies. 

R.  A.  Morton. 

Raman  effect  with  alcohols.  S.  Venkates- 
waran  and  A.  Karl  (Z.  physikal.  Chem.,  1928,  B,  i, 
466 — 474). — The  radiation  which  is  scattered  when  a 
beam  of  monochromatic  light  is  passed  through 
methyl,  ethyl,  amyl,  or  ally!  alcohol  or  water  has 
been  examined.  The  secondary  spectra  have  the 
usual  characteristics  of  the  Raman  effect  (A.,  1928, 
685),  that  of  allyl  alcohol  consisting  of  lines  only, 
and  that  of  wrater  of  a  band.  Amyl  alcohol  gives  a 
continuous  spectrum,  as  ’well  as  lines,  the  presence 
of  the  former  probably  being  connected  with  the 
relatively  high  viscosity  of  the  liquid.  Prom  the 
difference  in  frequency  between  the  primary  lines  and 
the  lines  to  which  they  give  rise  the  infra-red  frequen¬ 
cies  of  the  molecules  have  been  calculated.  In  the 
scattered  light  the  unmodified  lines,  the  new  lines,  and 
the  continuous  spectrum  are  all  polarised,  but  in 
different  degrees.  R.  Cutiiill, 

Apparently  anomalous  Raman  effect  in  water. 
J.  W.  Ellis  (Nature,  1929,  123,  205— 206).— The 
view*  that  the  band  at  3*0  g  in  the  infra-red  spectrum 
of  w*ater  is  composed  of  an  overtone  of  the  band  at 
6*1  g  and  a  fundamental  of  wmve-length  2*9  g  does  not 
require  that  the  modified  frequency  afforded  by 
Raman  scattering  by  w*ater  molecules,  corresponding 
with  an  infra-red  band  at  2*90  g,  should  be  regarded 
as  anomalous.  The  width  of  the  wrater  band  at  T46  g 
is  800  cm.’1,  a  value  which  is  somewiiat  greater  even 
than  that  of  the  band  at  2*9  g  of  the  Raman  spectrum. 

A.  A.  Eldridge. 

Raman  effect  in  gases.  F.  Rasetti  (Nature, 
1929, 123,  205). — Carbon  monoxide  shows  two  Raman 
lines  at  4432  and  4S10  A.,  respectively,  evidently 
corresponding  with  the  same  quantum  transition, 
excited  by  both  4046  and  4358  A.  of  mercury;  the 
differences  in  frequency  between  the  Raman  lines  and 
the  exciting  lines  correspond  with  an  infra-red  absorp¬ 
tion  band  at  4*64  g.  In  the  Raman  spectrum  of 
carbon  dioxide  no  lines  corresponding  with  the  infra¬ 
red  absorption  bands  at  2*7,  4*25,  and  14*7  g  wrere 
observed ;  twro  doublets,  at  4639,  4616,  and  4289, 
4268  A.,  excited  respectively  by  4358  and  4046  A., 
were,  however,  observed.  The  corresponding  transi¬ 
tions,  1284  and  1392  cm.4,  coincide,  within  the  limits 
of  experimental  error,  with  the  differences  in  fre- 
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quency  between  the  two  components  of  the  double 
band  at  2*7  jx  and  the  band  at  4*25  |x. 

A.  A.  ELD  RIDGE. 

Ionisation  processes  in  methane  interpreted 
by  the  mass  spectrograph.  T.  R,  Hogness  and 
H,  M.  Kvalnes  (Physical  Rev.,  1928,  [ii],  32,  942 — 
945). — The  apparatus  for  ionisation  by  controlled 
electron  impact  and  method  of  analysis  were  those 
of  Hogness  and  Limn  (A.,  1925,  ii,  839).  CH4+  and 
CHa*  are  the  only  ions  formed,  and  from  their  relative 
intensities  under  different  conditions  of  pressure  and 
voltage,  were  both  found  to  be  formed  directly  by 
electron  impact.  The  ionisation  processes  are ; 
CH4=CH4++fi-  (14*5  volts);  CH4^CH3++H+e~ 
(15*5  volts).  Neon  was  used  as  a  calibrating  gas, 
and  the  existence  of  a  third  neon  isotope  of  mass  21,  in 
adddition  to  isotopes  of  mass  20  and  22,  was  definitely 
determined.  N.  M.  Bligii. 

Ionisation  of  carbon  monoxide  by  controlled 
electron  impact,  interpreted  by  the  mass 
spectrograph.  T.  Ii.  Hogness  and  R.  W.  Hark- 
Hess  (Physical  Rev.,  1928,  [ii],  32, 936 — 941). — Ionis¬ 
ation  processes  may  be  accompanied  by  a  dissociation 
of  a  gas  molecule,  cither  simultaneous  with  the  ionis¬ 
ation  by  electron  impact  or  resulting  from  the  secondary 
collision  of  the  ionised  molecule  with  a  neutral  one  as 
illustrated  by  the  ionisation  of  nitrogen.  The  ionis¬ 
ation  of  CO  molecules  by  electrons  of  definite  energy 
was  studied  with  the  mass  spectrograph  (ef.,  this  voL, 
114).  The  variation  of  the  relative  intensities  of  the 
ions  00 f,  C+,  and  0+  with  changes  of  pressure  and 
changes  of  the  electric  fields  leads  to  the  conclusion 
that  the  principal  processes  occurring  are  :  (1)  CQ= 
CO++£r;  (2)  C0=0++C+r“  (3)  CO=C++0+e~; 
(4)  C0+C0+  =  C02+C+.  No  negative  nor  doubly- 
charged  positive  ions  were  found.  Contrary  to  expect¬ 
ation,  the  ionisation  processes  were  found  not  to 
resemble  those  of  nitrogen.  N.  M.  Bligh. 

Dependence  of  dielectric  constant  of  liquid 
helium  on  temperature.  M.  Wolfke  and  W.  H. 
Keesgm  (Proe.  K,  Akad.  Wetensch.  Amsterdam, 
1928,  31,  SCO — 800). — A  discontinuity  in  the  values 
in  the  dielectric  constant  of  liquid  helium  is  found 
at  2*295°  Abs.  The  helium  molecule  probably  does 
not  undergo  any  change  in  internal  structure  at  this 
point.  The  results  are  in  agreement  with  optical 
data.  C.  W.  Gibby. 

Dielectric  constant  of  supercooled  sulphur  and 
of  some  solutions  of  sulphur.  S.  Rosental  (Bull. 
Acad.  Polonaise,  1928,  A,  1, 377 — 395). — The  dielectric 
constant  of  sulphur,  molten  and  supercooled  between 
150°  and  95°,  is  found  to  obey  the  Clausius-Mossotti 
law.  At  the  moment  of  solidification  the  dielectric 
constant  suddenly  increases.  Solutions  of  sulphur 
in  benzene  and  in  carbon  disulphide  also  obey  the 
Clausius-Mossotti  law.  W.  E.  Downey. 

Dielectric  constants  of  methylene  chloride  and 
bromide.  P.  C.  Mahanti  and  D.  N.  Sen-Gcpta 
(J.  Indian  Chem.  Soc.,  1928,  5,  673— 681).— 1 The 
dipole  moments  of  methylene  chloride  and  bromide, 
1*621  and  1*914  xl0~18  c.g.s.u.,  respectively,  have 
been  determined  in  the  vapour  state  by  the  authors’ 
heterodyne  method  (cf.  this  voL,  243).  The  higher 


value  for  the  bromide  is  explained  by  assuming  that 
the  bromine  atoms  are  more  inclined  to  each  other 
than  the  corresponding  chlorine  atoms  :  the  resultant 
moment  in  the  direction  opposite  to  that  developed 
in  the  CH2+  +  ion  is,  therefore,  smaller  for  the  bromide. 
The  bromide  has  a  larger  polarisation  than  the 
chloride  owing  to  less  distortion  in  the  atomic  orbits. 

H.  Burton. 

Anomalous  dispersion,  absorption,  and  Kerr 
effect  in  viscous  dielectrics.  D.  W.  Kitchin  and 
H.  Muller  (Physical  Rev.,  1928,  [ii],  32,  979—987).— 
The  temperature  variation  of  the  dielectric  constant 
and  power  factor  of  castor  oil  and  rosin,  measured 
at  different  frequencies  from  107  to  60  cycles,  shows 
that,  in  accordance  with  Debye’s  theory  of  polar 
molecules,  the  region  of  anomalous  dispersion  shifts 
with  decreasing  temperatures  into  the  long-wave 
radio  region  and  even  down  to  audio  frequencies, 
whilst  its  existence  in  these  regions  explains  the 
complicated  dielectric  behaviour  of  many  insulating 
materials  and  makes  it  possible  to  observe  an  anomal¬ 
ous  behaviour  of  the  Kerr  effect.  As  expected,  the 
regions  of  anomalous  Kerr  effect  and  anomalous 
dispersion  were  found  to  coincide.  The  influence  of 
viscosity  in  solutions  of  rosin  in  different  oils  which 
have  no  polar  molecules  was  found  to  agree  with 
Debye’s  theory.  N.  M.  Bligii. 

Kerr  constant  for  nitrobenzene.  R.  Holler 
(Physikal.  Z.,  1929,  30,  20 — 24). — The  lack  of  agree¬ 
ment  between  the  published  values  for  the  Kerr 
constant  for  nitrobenzene  lias  been  traced  to  instru¬ 
mental  defects  and  impurities.  Nitrobenzene  readily 
absorbs  enough  moisture  from  the  air  to  increase 
greatly  its  conductivity.  A  special  arrangement  for 
filling  the  Kerr  cell  with  dry  liquid  is  described. 
Two  different  methods  lead  to  the  value  R=3*46x 
10"5  at  20°  for  the  line  546  R.  A.  Morton. 

Molecular  refraction  and  non-polar  linking. 
R.  Samuel  (Naturwiss,,  1929,  17,  13 — 14). — In  non¬ 
polar  bound  molecules  there  is  a  negative  and  a 
positive  group  or  atom.  It  is,  therefore,  possible  to 
give  a  group  or  an  atom  a  different  refraction  constant 
according  as  it  is  positive  or  negative,  instead  of  a 
single  mean  value  as  is  usual.  If  this  is  done,  many 
of  the  abnormalities  in  molecular  refraction  data 
vanish,  exaltation  and  depression  disappear,  and  the 
molecular  refraction  of  the  primary,  secondary,  and 
tertiary  amines  can  be  calculated  by  using  one  value 
for  the  atomic  refraction  of  nitrogen  instead  of  three. 
If  this  hypothesis  is  accepted  it  is  possible,  con¬ 
versely,  to  arrive  at  the  structure  of  non-polar 
molecules  from  observations  of  their  molecular 
refraction.  A.  J.  Mee. 

Formula  for  the  optical  rotatory  dispersion  of 
quartz,  I.  Bradshaw  and  G.  H.  Livens  (Proc. 
Roy.  Soc,,  1929,  A,  122,  245 — 250 ;  cf.  Lowry  and 
Goode- Adams,  A.,  1927,  813). — Lowry’s  revised 

formula  for  the  rotatory  dispersion  of  quartz  (loc*  ciL) 
does  not  represent  the  experimental  results  obtained 
by  Duclaux  and  Jean  tot  (A.,  1926,  886),  and  accord¬ 
ingly  a  formula  of  a  different  type  is  suggested.  In 
the  case  of  a  medium  with  three  absorption  bands  at 

s 

*2j  and  Xj,  it  takes  the  form  a  =  E{Ar/(A2— Xr2)+ 

i 
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fir/(X2— V2)2}*  It  is  found  by  trial  that  with 
}  2=001274912,  a,2 =0*01 208,  >^=80,  the  values  of 
the  six  constants  An  Br  can  be  so  chosen  that  the 
discrepancies  between  the  calculated  and  observed 
values  of  a  for  quartz  (including  those  of  Duelaux  and 
Jeantet)  are  practically  within  the  limits  of  experi¬ 
mental  error.  This  formula  provides  an  explanation 
of  the  practically  constant  effect  of  the  infra-red 
band.  On  comparison  with  that  proposed  by  Lowry, 
it  appears  that  the  new  formula  is  in  general  the  more 
satisfactory.  L.  L.  Bxrcumskaw. 

Structure  of  caesium  and  ammonium 
sulphates.  W.  Taylor  and  T.  Bryer  (Mem. 
Manchester  Phil.  Soc.,  1927—1928,  72,  125—137).— 
These  salts  crystallise  in  the  didigonal  equatorial 
class  of  the  orthorhombic  system,  being  pseudo- 
hexagonal,  the  c  axis  the  pseudo-hexagonal  axis. 
A  complete  survey  was  made,  in  the  case  of  ammon¬ 
ium  sulphate,  of  the  relative  intensities  of  X-rays 
reflected  from  planes  of  the  type  (hko),  (hoi),  (old), 
and  the  space-group  Vn  assigned.  This  was  con¬ 
firmed  in  the  case  of  caesium  sulphate,  there  being 
4  mols.  to  the  unit  cell.  The  dimensions  of  the  unit 
cell  previously  given  by  Ogg  and  Hopwood  have 
been  redetermined.  The  structure  of  the  crystals  is 
very  similar,  the  positions  of  the  constituent  atoms 
having  been  allotted  taking  into  consideration  the 
determined  and  calculated  values  of  the  sum  of  the 
scattered  amplitudes.  G.  E.  Wentworth. 

Heats  of  linking  of  C-H  and  N-H  linkings  from 
vibration  spectra.  J.  W.  Ellis  (Physical  Rev., 
1929,  [ii],  33,  27— 36).— Theoretical.  The  frequency 
formula  for  an  anharmonie  vibrator  is  applied  to 
visible  and  near  infra-red  absorption  data  for  several 
molecules,  previously  obtained  (this  vol.,  239),  and 
the  mechanical  frequencies  associated  with  each 
stationary  state  are  evaluated  and  plotted .  Assuming 
that  these  frequencies  originate  in  oscillations  between 
a  hydrogen  atom  and  the  remainder  of  the  molecule, 
the  restoring  force  residing  in  the  G-H  and  N-H 
linkings,  the  heats  of  linking,  i.e.  the  heats  of  dis¬ 
sociation  of  these  linkings  are  calculated,  using  the 
methods  of  the  old  quantum  theory  for  non-polar, 
diatomic  gaseous  molecules.  The  values  obtained 
for  the  C~H  linking  are,  hexane,  97,000  (cf.  92,500, 
obtained  ther moc hemically  for  methane) ;  cyclo- 
hexane,  04,000 ;  benzene,  117,000;  chloroform, 
108,000 ;  aniline,  117,000 ;  aniline  N-H  linking, 
113,000  g. -cal. /mol.  The  last  is  believed  to  agree 
with  101,000  obtained  thermoehemieally  for  an 
ammonia  N-H  linking.  A  possible  explanation  of 
the  doubleness  of  the  absorption  bands  of  several 
substances,  notably  hexane  and  cyclohexane,  is 
sought  in  two  types  of  carbon  valency,  the  doubleness 
indicating  a  slight  inequivalence  in  the  energy  content 
of  two  types  of  C-H  linking  {cf.  Lonsdale,  A.,  1928, 
1079).  N.  M.  Booh. 

Chemical  valency  and  spectral  multiplicity. 
A.  T,  Williams  (J.  Chim.  phys.,  1928,  25,  722— 
72G). — The  valency  V  can  be  connected  with  the 
multiplicity  r  of  the  spectrum  of  an  element  by  the 
relation  P—r-i-i,  the  sign  of  which  depends  on  con¬ 
nexions  between  x,  the  number  of  electrons  in  the 
outermost  sub-group,  N,  the  total  number  of  electrons 


which  can  be  present  in  that  sub-group  according  to 
the  rule  of  Stoner,  and  £,  the  azimuthal  quantum 
number  of  that  sub-group.  The  relationship  holds 
for  all  elements  except  the  rare  earths,  iron,  cobalt, 
and  iridium.  Preliminary  results  are  given  of  the 
application  to  elements  of  variable  valency. 

R.  N.  Kerr. 

Electric  moments  of  methyl  chloride,  ethyl 
chloride,  and  chloroform.  S,  C.  Sircar  (Indian 

J.  Physics,  1928,  3,  197 — 208). — The  permanent 

moments  of  methyl  chloride,  ethyl  chloride,  and 
chloroform  measured  by  the  heterodyne  null  method 
were  1*69  xlCH8,  1*98  xHH8,  and  1*05  Xl0~18, 
respectively,  in  complete  agreement  with  Debye's 
dipole  theory.  Slight  divergences  from  the  values 
deduced  from  optical  data  and  from  the  results  of 
other  investigators  are  attributed  to  the  many  sources 
of  experimental  error.  N.  M.  Bligh. 

Electric  moment  and  its  relation  to  chemical 
constitution.  P>  0.  Makanti  and  D.  N.  S.  Gupta 
(Indian  J.  Physics,  1928,  3,  181 — 196).— The  hetero¬ 
dyne  beat  method  was  used  to  determine  the  per¬ 
manent  dipole  moments  and  polarisability  of  methyl 
iodide,  ethyl  bromide,  and  ethyl  iodide.  The  values 
found  for  the  moments  were  1*31  X  ID"18,  1*78  X 10-18, 
and  1*62  x  10~18,  and  for  the  polarisability  0*005761, 
0*0022,  and  0*007839,  respectively.  Such  organic 
halides  have  gradually  weakening  dipole  moment  with 
increasing  atomic  weight  of  the  halogens.  It  is  sug¬ 
gested  that  the  permanent  dipole  moment  in  com¬ 
pounds  of  this  type  is  due  to  the  deformation  of  the 
electron  orbits  of  carbon  and  halogen  which  give  rise 
to  the  permanent  moment  of  the  molecule,  and  that 
the  polarisability  of  the  molecule  itself  due  to  applied 
field  increases  with  the  increasing  atomic  weight  of 
the  halogen  due  to  weakening  of  the  linking  of  the 
shared  electron.  N.  M.  Bligh. 

Dipole  moments  of  some  aliphatic  ketones, 

K.  L.  Wolf  and  E.  Lederle  (Physikal.  Z.,  1928,  29, 

948 — 950) . — Determinations  carried  out  on  ten  satur¬ 
ated  aliphatic  ketones  show  that  the  dipole  moment 
is  fx=2*75d;0*05  X 10~18,  this  value  being  independent 
of  the  length  and  structure  of  the  side-chain.  The 
carbonyl  group  thus  shows  a  much  greater  dipole 
moment  than  gaseous  carbon  monoxide  (g=0*lG8x 
10~18) .  The  difference  is  ascribed  to  diff  erent  electronic 
structures.  R.  A.  Morton. 

Dipole  moments  of  some  mono-  and  di-sub¬ 
stitute  d  benzene-  derivatives.  P.  Walden  and 
O.  Werner  (Z.  physikal.  Chcm.,  1929,  B,  2, 10—26).— 
The  dipole  moments  of  fiuoro-  and  iodo- benzene, 
o-,  and  p-dibromobenzene,  o-,  m-,  and  p-bromo- 
iodobenzene,  o-,  m-,  and  p-ehlorotolnene,  and  m-, 
and  p-chloronitrobenzene  were  obtained  from  their 
dielectric  constants  in  pure  benzene  solution,  and 
their  molecular  refractions.  There  is  a  variation  in 
the  moment  for  isomeric  compounds,  the  moment  in 
some  cases  increasing,  and  in  others  decreasing  in  value 
from  the  ortho-  to  the  para-compound,  according  to 
the  nature  of  the  substituent.  It  is  to  be  expected 
that  for  compounds  which  have  two  electrically 
equivalent  substituents,  e.g.,  dibromobenzene,  the 
p-isomerMe,  possessing  the  greatest  symmetry,  will 
have  the  smallest  moment,  and  the  value  actually 
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obtained  for  p-dibromobenzene  is  zero.  If  both  sub¬ 
stituents  are  not  electrically  equivalent  but  are 
similar,  there  will  be  a  decrease  in  the  moment  from 
the  o-  to  the  p-isomeride.  This  is  found  to  be  the 
ease  with  bromoiodobenzene  and  ehloronitrobenzenc. 
Since  bromine  and  iodine  are  very  similar,  the  moment 
of  p-bromoiodobenzene  would  be  expected  to  be 
small ;  this  is  so.  The  introduction  of  the  intra¬ 
group  seems  to  cause  an  extraordinary  increase  in 
the  moment.  The  moments  of  a-,  and  p-ehloro- 
mtrobenzene  are  much  greater  than  those  of  the 
corresponding  chlorotoluenes.  If  the  substituents 
have  opposite  electrical  natures,  the  moment  decreases 
from  the  p~  to  the  o-eompoimd.  In  ehlorotoluene  the 
methyl  group  is  positive  and  the  chlorine  negative ; 
it  would  be  expected  that  in  the  p- compound  where 
the  two  groups  are  diametrically  opposite  the  greatest 
moment  would  be  found.  This  was  found  to  be  so. 
The  actual  numerical  values  obtained  for  the  moments 
are  in  good  agreement  with  those  arrived  at  from 
Thomson’s  theory.  The  values  derived  by  Syrian  on 
the  basis  of  the  critical  data  are  also  compared  with 
those  obtained  by  experiment.  A.  J,  Mee. 

Dipole  moments,  association,  and  ultra-violet 
absorption  of  aliphatic  ketones  and  their  solu¬ 
tions.  I.  Influence  of  solvent  and  mechanism 
of  reaction  from  the  point  of  view  of  the  dipole 
theory.  K,  L.  Wolf  (Z,  phyaikal.  Chem.,  1029.  B, 
2,  30— 76).— The  effect  of  various  u  indifferent  ” 
solvents  on  the  structure  and  ease  of  reaction  of  dis¬ 
solved  molecules,  and  the  effect  of  steric  hindrance 
can  be  investigated  by  determinations  of  the  ultra¬ 
violet  absorption,  and  the  molecular  polarisation  of 
solutions.  A  characteristic  homologous  series  of 
ketones  was  used  and  the  relationship  between  these 
properties  and  concentration  and  temperature  was 
determined,  using  solvents  varying  from  neutral 
(dipole-less),  such  as  hexane  and  benzene,  up  to 
strongly  dipolar  liquids.  The  relationship  between 
molecular  refraction,  absorption,  molecular  polaris¬ 
ation,  and  the  forces  depending  on  solution  is  dis¬ 
cussed,  and  various  examples  of  non-ionic  reactions 
which  can  be  explained  by  the  effect  of  the  solvent 
are  given.  The  value  of  the  dipole  moment  of  a 
saturated  aliphatic  ketone  is  independent  of  the 
length  of  the  hydrocarbon  chain,  and  is  equal  to 
2-74  X ItH8.  The  ultra-violet  absorption  of  the  series 
of  ketones  was  investigated,  and  the  bands  were 
found  to  be  displaced  owing  to  the  influence  of  the 
solvent,  the  amount  of  displacement  being  dependent 
on  the  polar  group.  There  is  a  parallelism  between 
the  displacement  of  the  bands  and  the  amount  and 
type  of  association  in  the  ketone  itself.  Both  these 
phenomena,  as  well  as  the  ease  of  formation  of 
sulphite  compounds  and  oximes,  appear  to  be  entirely 
or  mainly  determined  by  the  size  of  the  dipole 
moment  and  the  amount  of  hindrance  of  the  polar 
group  by  indifferent  (electrosymmetric)  0H2  groups. 
The  position  of  the  carbonyl  group  in  the  hydrocarbon 
chain  is  discussed,  A.  J.  Mee. 

Electrical  dipole  moments  of  organic  mole¬ 
cules.  II.  I.  Estermann  (Z.  physikaL  Cliera., 
1928,  B,  i,  422 — 426 ;  cf.  A.,  1928,  1309).— The 
dipole  moments  of  methyl  phthalate  and  tere- 


phthalate  arc  practically  the  same,  but  are  greater  than 
that  of  the  benzoate.  Lengthening  the  side-chain  by 
a  CHU  group  has  no  appreciable  effect.  Compared 
with  benzophenone,  as-diphenylethylenc  has  only  a 
very  small  moment,  so  that  it  appears  that  a  double 
linking  is  not  in  itself  sufficient  to  give  rise  to  a  high 
dipole  moment.  R.  Guthill. 

Relation  between  polarisation  and  association. 
J.  W.  Williams  (Proc.  Nat.  Acad.  Sci.,  1928,  14, 
932 — 936). — A  short  review  of  the  theories  of  associ¬ 
ated  liquids  and  a  criticism  of  the  conclusion  by 
Kolinski  (cf.  A.,  1928,  1181)  that  the  greater  the 
dipole  moment  the  larger  is  the  degree  of  association 
of  the  substance  in  question.  Certain  substances, 
including  phenol  and  benzoic  acid,  which  on  chemical 
evidence  are  associated,  would  show  a  zero  degree  of 
association  according  to  Kolinski’s  treatment.  Other 
factors  in  addition  to  the  presence  of  a  dipole  moment 
influence  the  degree  of  association.  N.  Si.  Bligil 

Application  to  the  allotropic  varieties  of 
phosphorus  of  Smits1  theory.  P.  Jolibois 
(Compt.  rend.,  1929,  IBS,  174— 176).— Polemical 
against  Smits’  theory  (this  vol,,  127 ;  cf.  A.,  1916, 
ii,  317).  The  author  considers  that  there  are  four 
varieties  of  solid  phosphorus,  white,  red,  black,  and 
pyromorphic,  all  of  which  may  coexist  at  the  ordinary 
temperature  and  pressure,  although  only  the  pyro¬ 
morphic  and,  possibly,  the  black  varieties  are  stable. 
Smits’  results  may  be  explained  by  the  slow  trans¬ 
formation  of  one  variety  into  another.  J.  Grant. 

Intensity  measurements  on  X-rays  scattered 
by  crystalline  powders.  J.  Brentang  (PhysikaL 
Z.,  1928,  29,  893). — A  preliminary  account  of  work 
designed  to  yield  quantitative  data  on  the  scattering 
of  X-rays  by  very  finely-divided  crystalline  powders. 
The  importance  of  such  data  is  indicated. 

R.  A.  Morton. 

Constitution  of  hydroxides  and  hydrates.  III. 
Strontium  hydroxide  oetahydrate.  G.  Natta 
(Gazzetta,  1928,  58,  870—882;  cf.  this  vol.,  15).— 
An  X-ray  examination,  by  means  of  the  Laue, 
rota  ting-crystal,  and  powder  methods,  of  strontium 
hydroxide  oetahydrate  was  made  in  order  to  deter¬ 
mine  the  exact  position  of  the  molecules  of  water  of 
crystallisation  in  the  lattice.  The  hydrate  crystallises 
in  the  hexagonal  system,  with  a  unit  cell  containing 
1  molecule  of  Sr(0H)2,8Ho0  (a  6*41,  c  5*807  A., 
rfcaia  1*85),  defined  by  the  following  co-ordinates  : 
Sr  (0,  0,  0),  0  of  hydroxide  (|,  0,  0)  (0,  0),  and  0 

of  water  molecules  (u>  v)  («,  —a,  v)  (—«,  ut  v) 
(— ut  —u,  v)  (u,  u,  — v)  (u,  — ut  —t>)  (— u>  u>  —t>) 
(—«,  —uf  —v)f  where  u  has  a  value  of  0*29—9*30  and 
v  is  0*25.  The  structure  is  also  shown  diagram- 
matieally.  0.  J.  Walker. 

Determination  of  the  orientation  of  crystal 
axes  by  X-rays.  S.  Takeyama  (Mem.  Coll.  Sci. 
Kyoto,  1928,  li,  469 — 479), — In  a  rotating-crystal 
spectrometer  a  V-shaped  frame  of  lead  wires  is 
inserted  between  the  crystal  and  the  photographic 
plate,  and  rotated  with  the  crystal.  From  the 
positions  of  the  shadows  cast  by  the  lead  wires  on 
the  spectral  lines  the  angle  through  which  the  crystal 
must  be  rotated  to  reflect  these  spectral  lines  can  be 
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calculated.  If  X-rays  of  known  wave-length  are  used 
the  orientation  of  the  crystal  axes  can  be  deter¬ 
mined,  The  method  is  suitable  for  thick  crystals,  or 
crystals  on  the  surface  of  thick  specimens.  A  polished 
surface  of  copper  examined  by  this  method  indicated 
a  preferred  orientation  in  which  (111)  or  (100)  planes 
were  nearly  parallel  to  the  surface, 

C.  J.  Smithells. 

Form  of  the  lattice  of  some  monoelinie  com- 
pounds  of  the  magnesium  tungstate  type.  E. 
Broch  (Z.  physikaL  Chem.,  1928,  B,  1,  409—421). — 
X-Ray  examination  shows  ferrous,  manganous,  zinc, 
cobalt,  nickel,  and  magnesium  tungstates  and  also 
wolframite  to  form  an  isoraorphous  series.  The 
lattice  of  magnesium  tungstate  is  of  the  type 

rnr22rm)j}  and  has  the  dimensions  &=4*67,  6=5-06, 

e=4*92  A.,  p#=89°  35',  $—90°  25',  the  unit  cell  con¬ 
taining  2  molecules.  R.  Cu thill. 

Higher  fatty  acids.  III.  X-Ray  measure¬ 
ments.  G.  T.  Morgan  and  E,  Holmes  (J.S.C.I., 

1928,  47,  309— 31  It). — X-Ray  measurements  have 
been  made  on  a  series  of  pure  saturated  fatty  acids, 
C17— C20,  and  on  a  number  of  fractions  of  acids 
obtained  from  hydrogenated  whale  oil,  and  also 
from  arachis  oil.  The  latter  fractions  have  given 
anomalous  results  which  suggest  that  tho  ester- 
distillation  method  of  separation  is  to  be  preferred 
to  the  ordinary  crystallisation  methods.  Normal 
hexacosoie  acid  has  a  main  X-ray  spacing  ^=56*6  A. 
for  the  bimolecular  unit  crystal  cell,  whilst  examin¬ 
ation  of  the  so-called  cl uy time  acid  suggests  that  it  is 
of  much  higher  mol.  wt.  than  hitherto  supposed. 

Bdntgen  diagrams  of  cellulose.  R.  O,  Herzog 
and  W.  Jancke  (Z.  physikaL  Chem.,  1928,  139, 
235 — 262 ) . — From  a  survey  of  previous  work  and 
also  from,  interference  photographs  of  native  and 
mercerised  ramie,  now  reported,  the  following  con¬ 
clusions  are  reached.  The  cellulose  crystals  always 
take  up  positions  with  one  and  the  same  principal 
axis  either  in  the  axis  of  the  fibre  or  for  spiral 
fibres  as  a  tangent  to  the  spiral.  The  spiral  angles 
determined  from  X-ray  diagrams  are,  within  the  limit 
of  experimental  error,  in  agreement  with  those  obtained 
from  data  on  double  refraction,  stria tions,  and  direc¬ 
tions  of  clea-vage.  All  natural  cellulose  gives  the 
diagram,  of  native  cellulose,  but  mercerised  products 
or  those  strongly  dispersed  in  solution  give  that  of 
cellulose  hydrate.  The  difference  between  the  two 
types  of  diagrams  can  be  explained  by  the  existence 
of  two  modifications  of  cellulose  of  which  one  (native 
cellulose)  crystallises  as  far  as  possible  in  a  monoclinic 
and  the  other  (cellulose  hydrate)  in  a  rhombic  system. 
Native  and  mercerised  fibres  give  fibre  diagrams  with 
the  same  identity  periods  in  the  direction  of  the  fibre. 

R,  N.  Iverr. 

Structure  of  the  crystalline  part  of  cellulose. 
H,  H.  Mark  and  K.  H.  Meyer  (Z.  physikaL  Chem., 

1929,  B,  2,  1 15 — 145). — Work  on  the  X-ray  diagrams 
of  cellulose  has  shown  that  it  is  made  up  of  elementary 
cells,  monoclinic  in  form.  An  atomic  model  is  here 
put  forward  for  the  structure  of  cellulose  which  will 
give  values  for  the  intensities  of  the  diagram  in  agree¬ 
ment  with  those  observed.  The  size  and  form  of  the 


cellulose  micelle  are  calculated.  It  has  a  length  of 
about  500  and  a  width  of  about  50  A.  The  mechanisms 
of  reactions  into  which  cellulose  can  enter  are  con¬ 
sidered.  The  mieellary  structure  of  cellulose  leads  to 
two  types  of  reaction,  (a)  the  mieellary  surface  reac¬ 
tion,  and  (b)  the  “  permutoid  ”  reaction.  The  latter 
is  the  more  important.  By  the  use  of  Hudson’s  rule, 
the  rotations  of  various  cellulose  derivatives  are  cal¬ 
culated  and  found  to  agree  with  the  observed  values. 
An  X-ray  method  for  the  comparison  and  identific¬ 
ation  of  cellulose  preparations  is  given  and  the 
question  of  small  structural  elements  of  cellulose  is 
discussed.  (See  A.,  1928,021.)  A.  J.  Mek. 

X-Ray  investigation  of  the  mixed  crystal 
system  BaS04+KMn04,  G,  Wagner  (Z.  physikaL 
Chem.,  1929,  R,  2,  27 — 38). — Barium  sulphate  and 
potassium  permanganate  possess  the  properties  neces¬ 
sary  for  the  formation  of  mixed  crystals.  The  Debye- 
Seherrer  diagrams  were  obtained  for  ten  preparations 
of  varying  permanganate  content.  Comparison  of 
the  lines  obtained  with  those  given  by  barium  sulphate 
and  potassium  permanganate  alone  shows  a  displace¬ 
ment.  By  plotting  the  lattice  space  against  the 
permanganate  content  it  is  shown  that  the  displace¬ 
ment  is  proportional  to  the  latter  within  experimental 
error.  These  facts  are  evidence  for  the  mixed 
crystalline  nature  of  the  barium  sulphate-potassium 
permanganate  system.  A  photograph  of  barium 
sulphate  with  adsorbed  barium  nitrate  gave  no  dis¬ 
placement  of  the  barium  sulphate  lines. 

A.  J.  Mem. 

Nature  of  martensite.  N.  Seljakov  (Nature, 
1929,  123,  204 — 205). — Honda  and  Sekito’s  result 
(A.,  1928,  594;  B.,  1928,  753)  that  the  ratio  (1*07)  of 
the  axes  of  the  lattice  of  tetragonal  martensite  is 
independent  of  the  carbon  content,  is  criticised ;  it  is 
considered  that  the  carbon  content  of  the  surface  layers 
was  the  same  in  all  eases.  The  presence  of  carbon 
atoms  in  the  lattice  will  cause  a  decrease  in  the 
intensity,  but  not  a  broadening,  of  the  spectral  lines. 

A.  A.  Eldrtdge. 

Metallic  filaments.  R.  Schenck,  R.  Fricke, 
and  G.  Brinkmann  (Z.  physikaL  Chem.,  1928,  139, 
32 — 46) . — Artificially-prepared  as  ‘well  as  naturally- 
occurring  metallic  filaments  have  been  investigated 
by  means  of  X-ray  analysis.  The  artificial  trichitcs  of 
silver  were  prepared  by  means  of  the  reaction  between 
silver  sulphate  and  sulphide  and  by  the  reduction  of 
silver  sulphide  with  hydrogen  at  400—500°.  The 
copper  triehites  were  obtained  in  a  similar  manner 
by  reduction  with  hydrogen  at  500 — 600°.  The  silver 
threads  show  only  isolated  interference  spots  and 
those  prepared  by  reduction  are  assumed  to  possess  a 
uniform  crystal  orientation.  When  the  material  is 
heated  at  900°,  this  uniformity  disappears  and  simul¬ 
taneous  enlargement  of  the  grains  takes  place. 
Natural  silver  triehites  show  no  kind  of  orientation. 
With  copper,  the  X-ray  pattern  changes  from  one 
preparation  to  another  and  heating  is  accompanied 
by  re -orientation.  The  mode  of  formation  of  metallic 
triehites  is  discussed  and  the  significance  of  the 
presence  of  sulphide  is  emphasised.  In  all  probability, 
the  former  is  to  be  ascribed  to  an  electrolytic  process 
arising  from  a  short-circuited  thermoelement  between 
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the  metal  and  the  sulphide.  Photographs  and  data 
are  reproduced.  L.  S.  Theobald, 

Crystal  structure  of  anhydrous  silicotungstic 
acid  and  related  compounds,  and  their  probable 
molecular  formulae.  A.  G.  Scroggib  and  G.  L. 
Clark  (Proc.  Nat,  Acad.  Sei.,  1029,  15,  1 — 8), — An 
X-ray  diffraction  analysis  was  made  of  the  crystal 
structure  of  the  anhydrous  acid  obtained  from  the 
hydrated  forms  at  220°,  and  combined  with  chemical 
data  to  deduce  the  molecular  structure.  A  series  of 
modified  aeids  with  7,  8,  and  10  tungsten  atoms  was 
isolated  by  stepwise  addition  of  alkali  to  the  acid. 
The  crystal  form  of  the  acid  was  shown  by  the  X-ray 
examination  to  be  a  body-centred  cube,  with  a  12T6  A. 
This  dimension  applies  to  the  acids  with  8,  10,  and 
12  tungsten  atoms,  and  to  the  modifications  of  the 
latter  which  contain  2  or  8  molecules  of  water,  i.e., 
Si02,12W03,2H20  or  (Si02J2W03,6H20)2H20J  but 
not  to  the  anhydride,  Siu2,12W03.  Fhosphodeei- 
molybdio  acid  similarly  forms  a  body-centred  cube 
with  a  14  31  A.  A  modified  formula  for  the  acid 
(Si02 , 1 2 W 03, 6H20)2H20  or  H4[Si04,W12030(0H)5o] 
and  a  new  spatial  structure  were  deduced  to  correlate 
the  X-ray  and  chemical  data.  N.  M,  Blioh. 

X-Ray  analysis  of  cadmium  arsenide  and 
arsenious  anhydride.  L,  Passerini  (Gazzetta, 
1928,  58,  775 — 781). — Cadmium  arsenide,  examined 
by  the  powder  method,  is  shown  to  have  a  cubic 
structure  with  a  non-ionic  lattice  of  the  zinc  arsenide 
type  (ef,_A.,  1928,  1313).  The  length  of  the  unit  cell 
is  6-29  A.,  ^5.==  6-405  and  the  distance  As~Cd  is 
2*723  A.  Tho  structure  of  the  cubic  modification  of 
arsenious  oxide  determined  by  Bozorth  (A,,  1923,  ii, 
632)  is  confirmed  by  the  powder  method.  The  length 
of  the  unit  cell  containing  16  molecules  of  As203  is 
11*08  A.  (dcal&  ==3*851).  The  distance  As-0  is  cal¬ 
culated  to  be  2*016  A.,  which  gives  a  value  of  0*696  A. 
for  the  radius  of  the  As***  ion,  O.  J,  Walker. 

Form  of  the  central  carbon  atom  in  penta- 
erythritol  tetra-acetate  as  shown  by  X-ray 
crystal  analysis.  (Miss)  I.  E.  Knaggs  (Proc.  Roy. 
Soe,,  1929,  A,  122,  69 — 76). — X-Ray  examination  of 
pcntaerythritol  tetra-acetate  by  taking  rotation, 
oscillation,  and  Laue  photographs,  indicates  that  it 
crystallises  in  the  tetragonal  bipyramidal  class. 
There  are  two  molecules  in  the  unit  cell,  which  has 
a^=lT08,  c=5-47  A.  The  crystals  are  built  on  a 
simple  tetragonal  lattice,  Tt)  and  the  space-group  is 
C*s  l  this  necessitates  each  molecule  having  a  four¬ 
fold  alternating  axis  of  symmetry.  The  conclusions 
reached  by  Gerstackcr,  Moller,  and  Reis  (Z.  Krist,, 
1928,  66,  355),  that  the  space-group  is  C%  and  that 
the  molecules  possess  a  simple  tetragonal  axis  of 
symmetry,  are  criticised.  The  evidence  for  the  space- 
group  Cf&  is  very  slight.  A  probable  structure  is 
suggested,  from  which  it  follows  that  the  symmetry  of 
the  central  carbon  atom  may  be  tetrahedral,  although 
a  slight  departure  from  true  tetrahedral  symmetry  is 
possible.  L.  L.  Bircumshaw. 

Nature  of  interference  lines  in  X-ray  photo¬ 
graphs  of  many  crystalline  materials.  I.  H. 
Moller  and  A,  Reis  (Z.  physikal.  Chera.,  1928,  139, 
425 — 438). — The  influence  exerted  by  the  nature  of 


the  cross-section  of  the  powder  rod  on  the  inter¬ 
ference  lines  obtained  in  X-ray  photographs  taken  by 
the  Debye-Scherrer  method  is  examined  mathematic¬ 
ally  assuming  that  a  parallel  primary  radiation  is 
used.  The  shape,  dimensions,  and  absorption  of  the 
rod  are  considered  and  results  are  given  for  three 
different  shapes — flat  slab,  wedge,  and  cylinder. 
Weakening  of  intensity  of  the  lines  through  increase 
in  the  coarseness  of  the  particles  is  considered. 

R.  N,  Kerr. 

X-Ray  diffraction  of  crystal  powders  and 
liquids  in  relation  to  their  constitution.  P, 
Krishnamurti  (Indian  J.  Physics,  1928,  3,  225— 
240). — Results  for  a  number  of  organic  liquids  con¬ 
firm  those  of  a  previous  investigation  (cf.  A.,  1928, 
691).  Geraniol  and  terpineol  showed  some  differences, 
the  former  giving  a  broader  and  more  diffuse  halo, 
and  a  smaller  inner  ring  dye  to  double  molecular 
spacing,  indicating  the  existence  of  longer  molecules 
than  in  the  case  of  terpineol,  for  which,  also,  the 
halo  was  clearly  defined.  Some  benzene  derivatives 
with  a  long  side-chain  gave  rings  of  about  the  same 
size  as  in  a  long- chain  aliphatic  derivative.  Examin¬ 
ation  in  both  powder  and  liquid  states  was  made  of 
o-  and  m- nitrobenzaldehyde ,  o-nitrophenol,  o-nitro- 
aniline,  and  p-toluidine.  In  both  states  the  o-  and 
m-compounds  showed  two  rings,  the  outer  one  con¬ 
tracted  in  the  case  of  the  liquid,  for  which  both  were 
broader  and  more  diffuse  at  the  edges.  The  outer 
ring  is  explained  generally,  with  supporting  evidence, 
as  being  due  to  the  thickness  of  the  molecule,  and 
the  inner  to  its  length  and  breadth .  The  p- compound 
showed  a  number  of  rings  close  together  in  the  powder, 
joining  up  into  one  broad  ring  in  the  liquid,  when 
only  the  spacing  due  to  the  average  thickness  of  the 
molecules  is  obtained.  N.  M.  Bligh. 

New  type  of  alum,  W.  R.  C.  Curjel  (Nature, 
1929,  123,  206).— The  salt  K2BcF4,A12(SQ4)3,24H20 
crystallises  in  the  cubic  system,  normally  as  Deta¬ 
il  edra,  and  is  a  true  alum ;  the  salt 
K2ZnCl4JAI2(SO4)3,24H20  is  also  an  alum.  Hence 
potassium  sulphate  and  potassium  beryllium  fluoride 
are  truly  isomorphous.  Rubidium  beryllium  fluoride 
is  isomorphous  with  the  potassium  salt. 

A.  A.  Eldridge, 

Influence  of  traces  of  foreign  ions  on  the 
absorption  of  alkali  halide  crystals.  I.  Masla- 
kowez  (Z,  Physik,  1928,  51,  696— 706).— Measure¬ 
ments  of  the  ultra-violet  and  infra-red  absorption  of 
crystals  of  potassium  chloride,  bromide,  and  iodide, 
and  of  sodium  chloride,  containing  traces  of  potassium 
nitrate,  or  nitrite,  show  that  nitrate  and  nitrite  ions 
may  be  introduced  in  the  alkali  halide  grating  forming 
mixed  crystals.  Carbonate  and  sulphate  ions  cannot 
be  introduced  without  producing  very  considerable 
distortion.  R.  W.  Ltint, 

Relationship  between  grain  size  and  magnetic 
properties  in  pure  iron.  G.  J.  Sizoo  (Z.  Physik, 

1928,  51,  557 — 564). 

Experimental  study  of  the  growth  of  2inc 
crystals  by  the  C z ochr alski-Gomp er z  method, 
A.  G.  Hoyem  and  E.  P.  T.  Tyndall  (Physical  Rev., 

1929,  [ii],  33,  81 — 89). — Conditions  for  the  growth  of 
single  zinc  crystals  of  any  desired  orientation  were 
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determined  experimentally.  For  a  constant  rate  of 
growth  and  given  initial  orientation  the  successful 
growth  of  a  single-crystal  rod  10  cm.  or  more  in 
length  was  found  to  depend  on  the  temperature 
gradient  in  the  column  of  liquid  zinc  just  below 
the  growing  crystal.  The  appropriate  temperature 
gradient  is  plotted  as  a  function  of  the  orientation. 
Attempts  to  grow  crystals  outside  the  region  of  suc¬ 
cessful  growth  result  in  changes  to  new  orientations, 

N.  M.  Bligh. 

Phase  rule  and  Euler’s  law.  0,  Rudel  (Z. 
Elektrochem.,  1929,  35,  54). — A  parallelism  exists 
between  the  phase-rule  equation  and  Euler’s  equation 
relating  the  faces,  edges,  and  corners  of  a  crystal,  and 
the  number  of  phases,  degrees  of  freedom,  and  com¬ 
ponents  of  the  former  equation  may  be  identified  with 
the  number  of  faces  (or  corners),  corners  (or  faces), 
and  edges,  respectively,  of  the  latter. 

L.  L.  Bircumshaw. 

Form  and  potential  energy  of  the  isomorphous 
crystals  ruby  (Al2 03)  and  haematite  (Fe203), 
J.  Topping  (Proe.  Roy.  Soc.,  1929,  A,  122,  251—273 ; 
cf.  Topping  and  Chapman,  A.,  1927,  96;  Lcnnard- 
Jones  and  Dent,  ibid.), — To  determine  the  equilibrium 
configuration  of  a  crystal,  as  given  by  the  minimum 
value  of  the  potential  energy  of  the  crystal,  it  is 
necessary  to  calculate  the  electrostatic  potential 
energy  of  an  infinite  array  of  point -charges,  arranged 
according  to  the  crystal  pattern,  and  the  potential 
energy  due  to  the  intrinsic  repulsive  forces  between 
tli©  ions.  From  a  consideration  of  these  forces,  a  very 
good  account  can  be  given  of  the  observed  size  and 
shape  of  the  isomorphous  crystals  ruby  and  haematite, 
the  structures  of  which  involve  three  parameters.  It 
is  indicated  that  theoretically,  in  terms  of  the  electro¬ 
static  and  intrinsic  repulsive  ionic  forces  which  have 
been  considered,  an  exact  hexagonal  close-packed 
arrangement  of  the  oxygen  ions  is  not  compatible  with 
the  observed  size  and  shape  of  the  crystals,  and  that 
there  must  be  some  slight  distortion  from  the  exact 
arrangement.  This  distortion  is  indicated  by  the 
mutual  distances  of  the  ions  of  the  AI203  groups  which 
surround  the  lattice-points — i.e.,  by  the  value  of  the 
distance  2d  between  the  aluminium  ions  and  the  dis¬ 
tance  6<\/3  between  the  oxygen  ions  of  such  an 
A1A  group.  These  results  are  in  good  agreement 
with  experiment  (cf.  Bragg  and  Brown,  A.,  1926,  227). 
It  is  further  found  that,  in  order  that  the  theoretical 
series  of  possible  configurations  of  the  crystal  might 
Include  the  observed  configuration,  it  is  necessary  to 
adopt  a  value  of  fx22=  11*0  for  0~“,  which  is  consider¬ 
ably  lower  than  the  value  17*6  obtained  by  Lennard- 
Jones  and  Dent  (A.,  1926,  888).  Using  this  revised 
value  of  crystalline  sodium  nitrate  has  been 
reconsidered  (cf.  Topping  and  Chapman,  loc.  ciL)  and 
fairly  satisfactory  results  have  been  obtained. 

L.  L.  Bircumshaw. 

Molecular  theory  of  crystals.  K.  Weissenberg 
(Z.  physikal.  Chem.f  1928,  139,  529— 583).— Crystal 
structure  is  discussed  from  the  point  of  view  of  the 
Sehoenflies-Fedoran  symmetry  laws.  It  is  shown 
that  not  only  may  morphological  and  physical 
properties  thus  be  explained,  but  also  the  chemical 
constitution  of  crystals.  From  these  laws  a  new 
hypothesis  is  deduced  which  is  applicable  to  crystals 


in  the  same  manner  as  Avogadro’s  lawr  to  gases  and 
leads  to  a  new  type  of  space- lattice.  A  survey  of 
different  space-lattices  has  been  made  and  examples 
of  the  new  type  are  given.  The  hypothesis  was  tested 
for  459  substances ;  in  401  cases  the  mol.  wt.  of  the 
crystal  unit  calculated  from  this  hypothesis  agrees 
with  that  of  the  simple  chemical  formula  and  in  the 
remainder  it  is  a  simple  multiple  of  that, 

R.  N.  Kerr. 

Quantum  mechanics  of  electrons  in  a  crystal 
lattice,  F.  Bloch  (Z.  Physik,  1928,  52,  555 — 
600). — Mathematical.  The  motion  of  an  electron  in 
a  crystal  lattice  is  discussed  in  relation  to  Fermi’s 
statistics.  An  expression  is  deduced  for  the  com¬ 
ponent  part  of  the  specific  heat  of  crystals  due  to  this 
motion.  It  is  also  shown  that  the  order  of  magnitude 
of  the  electrical  conductivity  of  metals  and  its 
dependence  on  temperature,  as  deduced  from  these 
considerations,  are  in  qualitative  agreement  with 
experimental  observations.  J.  W.  Smith. 

Hall  effect  in  steel-nickel  alloys.  U.  Salerno 
(Rend.  Accad.  Sci.  Fis.  Mat.  Kapoli,  1928,  [iii],  34, 
159 — 165). — The  Hall  effect  is  exhibited  by  steel- 
nickel  alloys  with  the  same  characteristics  as  with 
ferromagnetic  metals,  invar  showing  a  moderately 
high  coefficient  of  rotation.  The  phenomenon  Is 
influenced  to  some  extent  by  the  nature  of  the  secon¬ 
dary  electrodes.  Asymmetry,  which  is  observed  in 
all  the  alloys  examined,  is  especially  marked  in  that 
containing  22%  of  nickel  (the  least  magnetic),  but 
almost  absent  from  the  highly  magnetic  49%  alloy. 
The  contribution  of  steel  to  the  effect  is  greater  than 
that  of  nickel,  the  presence  of  80%  of  winch  is  neces¬ 
sary  to  reverse  the  sign  of  the  effect.  Analogies  are 
shown  between  the  variation  of  the  Hall  effect  and 
those  of  specific  heat,  thermo-electric  power,  elec¬ 
trical  conductivity,  and  electrical  resistance  with  the 
composition  of  the  alloys.  T.  H,  Pope. 

Comparison  of  the  Corbino  and  Hall  effects  in 
silver  and  brass.  K.  K.  Smith  and  H.  M.  O’Bryan 
(Physical  Rev.,  1929,  [ii],  33,  66— 74).— An  improved 
electromagnetic  torque  method  wras  used  to  measure 
the  Corbino  effect,  which  vras  compared  with  the  Hall 
offeet,  in  rectangular  silver  sheets.  To  avoid  mag¬ 
netic  impurities,  navy  brass  "was  used  for  the  sus¬ 
pended  system  and  the  two  effects  were  measured  also 
for  this  metal.  The  values  obtained  for  the  Corbino 
coefficient  c,  the  Hall  coefficient  R,  and  the  resist¬ 
ivity  p,  Avere,  for  silver  5*0  X  10"7,  8*6x  KP4, 

p=rl*72 X 103,  and  for  the  brass  Q«14x  10~7, 

R—  —0-96  x  1(H,  p— 6*7  X  IQ3  e.m.ti.  Probable  causes 
of  the  differences  of  c  for  circular  and  rectangular 
plates  and  in  previous  experiments  are  discussed. 

N.  M.  Bligh, 

Magnetic  susceptibility  of  alkali  and  alkaline- 
earth  halides.  K.  Ikenmeyer  (Ann,  Physik,  1929, 
[v],  1,  169 — 191). — The  diamagnetic  susceptibility  of 
the  halides  of  the  alkali  and  alkaline-earth  metals  in 
aqueous  solution  has  been  determined  by  a  differential 
method  involving  small  rotating  rods  of  material  in 
an  inhomogeneous  field.  Throughout  the  measure¬ 
ments  the  susceptibilities  show  a  linear  variation 
with  respect  to  concentration,  so  that  no  apparent 
reciprocal  action  occurs  betw  een  ions.  The  molecular 
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susceptibility  varies  approximately  linearly  with 
the  sum  of  the  atomic  numbers  of  atoms  in  the 
molecule  Ztm  i.c.f  — Xm==CjZm+c2,  the  constants 
having  the  values,  Cj=0‘803  X 10~6  and  c2=S*30  X  1O~0. 
Using  values  of  Xm  corrected  to  conform  with  this 
relation,  the  ionic  susceptibilities  have  been  calcu¬ 
lated.  The  relation,  ”Xion=c1^+c,2  agrees  well 
with  the  data  if  the  following  values  of  c'2  are  adopted  : 
halogen  ions  6*70,  alkali  ions  TOO,  alkaline-earth 
ions  — 5T0  X 1O"0.  The  value  of  c2  remains  unchanged. 

R,  A.  Morton. 

Chromites  and  ferrites  of  nickel  and  of  cobalt. 
(Mlle.)  S.  Veil  (Compt.  rend.,  1929, 188,  330^332). 
— The  magnetisation  coefficient-composition  curves 
of  mixtures  of  chromic  or  ferric  oxide  with  niekelous 
or  cobaltous  oxide,  prepared  by  calcination  of  the 
precipitate  obtained  on  the  addition  of  sodium 
hydroxide  to  solutions  containing  corresponding 
mixtures  of  the  sulphates,  show  maxima  at  the 
points  corresponding  with  the  formation  of  the 
respective  chromites  and  ferrites.  The  magnetisation 
coefficients  of  the  ferrites  are  more  than  1000  times 
as  great  as  those  of  their  pure  constituents. 

J.  Grant. 

Magnetic  properties  in  relation  to  chemical 
constitution,  L.  C.  Jackson  (Nature,  1929,  123, 
279). — After  allowance  is  made  for  the  diamagnetic 
properties  of  the  sulphur  atoms  in  iron  pyrites,  the 
iron  atom  possesses  a  small  residual  positive  magnetic 
moment,  and  the  susceptibility  is  independent  of  the 
temperature.  These  properties  are  in  agreement 
with  what  would  be  expected  for  a  twofold  co-ordin¬ 
ation  compound  of  ferrous  iron,  but  differ  from  those 
associated  with  simple  ferrous  salts  (cf.  Lowry  and 
Gilbert,  this  vok,  127).  A.  A.  Eldridge. 

Hall  effect  in  galena  and  molybdenite.  C.  W, 
Heaps  (Phil.  Mag,,  192S,  [vii],  6,  1283 — 1286), — A 
specimen  of  galena  from  Missouri  gave  a  Hall  coeffi¬ 
cient  of  —108*3  independent  of  the  orientation  of 
the  crystal,  whilst  another  specimen  of  unknown 
origin  gave  the  value  +4802.  This  great  discrepancy 
in  values  for  the  same  mineral  is  attributed  to  the 
presence  of  different  proportions  of  different  impuri¬ 
ties.  The  average  Hall  coefficient  for  molybdenite 
was  found  to  be  —1907.  The  isothermal  Hall 
coefficient  for  molybdenite  is  about  6%  smaller  than 
the  adiabatic.  In  galena  the  two  coefficients  do  not 
differ  by  more  than  2%.  A.  E.  Mitchell. 

Magnetostriction  of  a  single  iron  crystal.  N. 
Akulov  (Z.  Physik,  1928,  52,  389— 405).— Mathe¬ 
matical.  A  general  formula  is  deduced  for  the 
calculation  of  the  energy  of  expansion  of  the  dipole 
lattice  and  the  electrostriction  and  magnetostriction 
of  any  crystal.  The  curve  for  the  magnetostriction 
of  an  iron  crystal,  calculated  from  this  formula,  is 
compared  with  the  experimental  curve  of  Honda  and 
Mashiyama  (A.,  1927,  299).  The  positions  of  the 
maxima  and  minima  as  well  as  the  period  of  the  effect 
ooincide  exactly  with  the  experimental  data,  whilst 
the  absolute  values  of  the  magnetostriction  calculated 
by  the  formula  are  also  of  the  same  order  as  those 
found  experimentally.  It  is  concluded  that  the  ions 
of  iron  have  no  perceptible  electrical  dipole  moment, 
and  that,  for  the  calculation  of  the  magnetic  coupling 


force,  the  iron  ion  can  be  treated,  as  a  first  approxim¬ 
ation,  as  a  single  magnetic  dipole.  J.  W,  Smith, 

Resistance  and  thermo-electric  phenomena  in 
metal  crystals.  P.  W.  Bridgman  (Proe.  Nat. 
Acad.  Sei,,  1928,  14,  943 — 946). — Some  experimental 
results  are  summarised  briefly.  An  improved  method 
has  been  evolved  for  making  single  metal  crystals  and 
for  measuring  their  thermal  some  results 

being  given.  It  is  concluded  that  the  Kelvin-Voigt 
law  for  thermal  E.M.F.  is  approximate  only.  Some 
theoretical  considerations  arc  briefly  discussed. 

N.  M.  Bligh. 

Pyro-  and  piezo-electricity.  A.  Meissner 
(Naturwiss.,  1929, 17,  25— 31).— The  pyro-  and  piezo¬ 
electric  properties  of  quartz  have  been  studied  in 
detail.  From  the  characteristic  oscillations  excited 
in  a  quartz  disc  it  is  possible  to  calculate  the  dimen¬ 
sions  of  the  unit  cell  in  the  crystal  lattice,  and  the 
structural  dimensions  obtained  macroseopically  agree 
closely  with  those  obtained  from  X-ray  data.  The 
properties  of  quartz  are  connected  with  the  orientation 
of  the  electric  axes  in  the  unit  cell.  At  constant  tem¬ 
perature  the  electric  moment  is  constant,  but  increases 
with  increasing  shifts  in  the  atoms,  i.e.,  with  rise  in 
temperature.  The  pyro -electric  coefficient  has  been 
determined  for  quartz,  sucrose,  tartaric  acid,  sodium 
potassium  tartrate,  tourmaline,  topaz,  zinc  blende, 
pyrites,  and  pentaerythritol.  R.  A.  Morton. 

Slip-bands  produced  when  crystals  of  alumin¬ 
ium  are  stretched.  II.  Extension  at  high 
temperatures.  K.  Yamagucih  and  S,  ToGrNO  (Sci. 
Papers  Inst.  Phys.  Chem,  Res,  Tokyo,  1929,  9, 
277 — 292). — The  deformation  of  single  crystals  of 
aluminium  under  tension,  above  the  recrystallisation 
temperature,  is  studied.  Slip  takes  place  on  the 
same  planes  and  in  the  same  crystal lographic  direc¬ 
tion  as  at  the  ordinary  temperature,  but  does  not 
result  in  increased  hardness.  The  distortion  takes 
place  by  simple  shear  throughout  the  crystal,  and  not 
by  a  succession  of  slips  on  different  planes.  Instead 
of  slip  bands  appearing  on  the  surface,  uneven  wavy 
stripes  having  no  relation  to  the  direction  of  the 
crystal  axes  are  produced.  C.  J.  Smithells. 

Recrystallisation  of  metals.  II.  R.  Karnop 
and  G.  Sachs  (Z.  Physik,  1928,  52,  301—313 ;  cf. 
A.,  1927,  504). — The  influence  of  previous  stretching 
and  annealing  on  the  temperature  of  crystallisation 
and  the  size  of  crystals  formed  in  rods  of  commercial 
aluminium  (99*3%  Al,  0*4%  Fe,  and  0*2%  Si)  has 
been  investigated.  Comparisons  have  also  been 
made  between  the  effects  of  extension,  compression, 
and  a  combination  of  these  two  on  the  recrystallisation . 
The  application  of  a  stress  during  the  recrystallisation 
process  is  found  to  exert  a  marked  effect  on  the 
product.  J.  W.  Smith. 

Molecular  association  and  molar  concen¬ 
tration.  G.  G.  Longinescu  and  G.  Chaborski 
(Bui.  Chim.  pura  Appl.,  1927,  30,  3 — 29;  Chem. 
Zentr,,  1928,  ii,  1175). — The  number  of  g.-mols.  of  a 
liquid  or  solid  contained  in  1  litre  (the  “  molar  con¬ 
centration,”  Gm)  is  determined  for  350  organic  com¬ 
pounds.  In  homologous  series  Gm  diminishes  with 
increasing  mol.  %vt.;  isomerides  have  similar  values. 
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The  values  lie  between  55-5  (water)  and  0*09  (tri¬ 
stearin).  All  organic  liquids  which  are  considered  to 
be  associated  have  Om>10,  whilst  normal  liquids 
have  Gm=l0  (approx,).  The  difference  between 
normal  and  “  associated  ”  liquids  is  not  ascribed  to 
an  association  of  single  molecules,  but  to  an  accumul¬ 
ation  of  single  molecules  in  a  given  volume.  The 
conception  of  molar  concentration  leads  to  an 
explanation  of  cryoscopic  anomalies  and  of  anomalous 
values  of  the  temperature  coefficient  in  Ramsay  and 
Shields*  formula.  A.  A.  Eldridge. 

Relations  betv/een  physical  constants  of 
liquids.  V.  Perschke  (Z.  Elektroehem.,  1929,  35, 
13 — 17). — See  this  vol.,  21. 

Magnetism  of  hydrated  zirconia,  F.  Bourion 
and  (Mlle.)  0.  Hun  (Bull  Soc.  chim.,  1929,  [iv],  45, 
49—60). — A  more  detailed  account  of  work  already 
published  (this  voL,  20). 

Change  in  the  intensity  of  magnetisation  of  an 
iron  wire  on  stretching.  J.  B.  Seth,  C.  Anand, 
and  M.  Dayal  (Z.  Physik,  1928,  52,  382—388).- — 
Application  of  stress  to  a  piece  of  iron  wire  suspended 
in  various  weak  magnetic  fields  caused  a  change  in  the 
intensity  of  its  magnetisation,  which  was  followed  by 
a  ballistic  differential  method.  The  curves  obtained 
for  the  change  with  extension  are  analogous  for 
different  field  strengths  and  arc  similar  in  form  to  the 
stress-strain  curves  for  such  a  wire.  J.  W.  Smith. 

Anomaly  in  the  diamagnetism  of  gases.  H. 
Buchner  (Ann.  Physik,  1929,  [v],  1,  41 — 48). — 
Glaser’s  anomaly  (A.,  1925,  ii,  82,  642)  in  the  diamag¬ 
netism  of  gases  at  low  pressures,  namely,  a  triple 
increase  in  the  susceptibility,  is  ascribed  to  an  error 
in  the  temperature  correction.  R.  A.  Morton. 

Electrical  conductivities  of  dilute  liquid 
amalgams  of  gold  and  copper  at  various  tem¬ 
peratures.  T.  C.  Williams  and  E.  J.  Evans  (Phil. 
Mag.,  1928,  [vii],  6,  1231 — 1253). — The  electrical  con¬ 
ductivities  of  liquid  gold  amalgams  at  concentrations 
up  to  the  saturation  at  1T5°  have  been  determined  at 
11*5°,  100°,  and  300°.  Similar  measurements  have  been 
made  with  copper  amalgams,  the  concentrations 
being  varied  up  to  saturation  at  the  temperature  of 
experiment.  In  both  cases  the  temperature  coeffi¬ 
cient  of  resistivity  is  less  than  that  of  pure  mercury. 
The  ratio  of  the  increase  of  conductivity  relative  to 
mercury  to  the  concentration  has  been  determined  at 
each  temperature  for  each  concentration,  and  at 
infinite  dilution  both  series  of  amalgams  gave  the 
same  values  at  the  same  temperatures.  These  values 
are  equal  to  those  obtained  for  silver  amalgams  by 
Johns  and  Evans  (A.,  1928,  244).  The  results  show 
that,  atom  for  atom,  the  effect  on  the  conductivity  of 
the  different  metals  of  group  1(6)  of  the  periodic 
table  is  the  same.  A.  E.  Mitchell. 

Dissociation  of  pure  mercury.  E.  S.  Keeping 
(Nature,  1928, 122,  728).— Bradley’s  results  (A.,  1928, 
1302)  are  criticised.  Values  of  pfq,  where  p  and  q 
are  the  average  numbers  of  free  electrons  per  atom 
of  the  metal  X  and  mercury,  respectively,  arc  recorded 
for  indium,  magnesium,  thallium,  germanium,  anti¬ 
mony,  yttrium,  cerium,  gallium,  copper,  cadmium, 
and  silver.  A.  A.  Eldridge. 


Tribo-electricity  and  friction.  IV.  Elec¬ 
tricity  due  to  air-blown  particles.  P.  E,  Shaw 
(Proc.  Roy.  Soc.,  1929,  A,  122,  49—58;  of.  A.,  1928, 
467). — An  apparatus  lias  been  devised  for  studying 
the  charges  developed  by  the  impact  of  two  unlike 
metals,  of  two  like  metals,  of  sand  on  sand,  or  ice  on 
ice.  Particles  of  the  materials  are  driven  by  means  of 
a  rapid  stream  of  air  on  to  surfaces  of  one  material 
only,  and  the  charges  arising  on  the  particles,  on  the 
surfaces,  and  on  the  issuing  air  are  measured  separately. 
Copper,  iron,  zinc,  and  brass  are  found  always  to 
receive  charges  of  sign,  and  to  some  degree  of  amount, 
in  accordance  with  the  Volta  effect,  the  photo-electric 
effect,  and  the  thermionic  effect.  But  the  fact  that 
considerable  charges  arise  when  the  particles  and 
surfaces  are  chemically  identical,  as  with  copper/ 
copper,  zinc /zinc,  brass /brass,  sand /sand,  and  ice/iee, 
indicates  that  the  Volta  effect  alone  will  not  account 
for  all  the  charges  developed.  Physical  differences  of 
the  surfaces— i.e.,  strain  differences — are  suggested 
as  contributory  factors  to  tribo-electric  charges.  The 
effect  of  the  cleanliness  of  the  filings  and  of  the 
temperature,  speed,  and  direction  of  the  air  blast  was 
studied.  Fresh,  clean  filings  yield  as  much  as  30% 
more  charge  than  old.  On  reducing  the  speed  of  the 
blast,  the  charges  were  reduced,  whilst  in  some  eases 
they  were  doubled  by  raising  the  temperature  from  18° 
to  58°.  The  use  of  an  oblique  air  blast  also  caused  a 
considerable  increase  in  the  charges.  The  results  for 
sand  and  ice  provide  a  key  to  the  meteorological 
effects  observed  in  electric  sand-  and  snow-storms. 

L.  L.  Bircumsiiaw. 

Dependence  of  the  susceptibilities  of  glasses 
on  temperature.  W.  G erlach  and  N.  Little  (Z. 
Physik,  1928,  52,  464 — 405). — 1 The  magnetic  suscepti¬ 
bility  of  glass  is  dependent  to  a  remarkable  extent  on 
temperature.  All  the  types  of  glass  investigated  had 
a  temperature  coefficient  of  the  same  order  of 
magnitude,  independently  of  the  absolute  value  of  the 
susceptibility.  This  temperature  coefficient  is  ten 
times  the  order  of  magnitude  found  in  the  case  of 
gases.  The  phenomenon  is  attributed  to  the  para¬ 
magnetic  components  present  in  the  glass. 

J.  W.  Smith. 

Electrical  resistance  and  magnetic  permea¬ 
bility  of  iron  wire  at  radio  frequencies.  G.  R. 
Wait,  F.  G.  Brickwedde,  and  E.  L.  Hall  (Physical 
Rev.,  1928,  [ii],  32,  967—973;  cf.  Wait,  A.,  1927, 
505). — Further  efforts  to  detect  a  reported  anomalous 
change  in  the  permeability  of  iron,  and  to  observe  a 
critical  variation  in  the  resistance  of  iron  wire  reported 
by  Mitiaev  (A.,  1926,  10S6),  were  unsuccessful. 

jSL  M.  Bligh. 

Changes  in  the  resistance  of  nickel  wire  with 
stretching.  J.  B.  Seth  and  C.  Anand  (Physikal.  Z., 
1928,  29,  951 — 952). — In  most  cases  metallic  wares 
exhibit  a  steady  increase  of  electrical  resistance  with 
stretching.  Nickel,  however,  shows  at  first  a  decrease 
followed  by  the  customary  increase.  The  minimum 
occurs  when  the  elongation  is  15%  of  that  observed 
just  before  the  ware  breaks,  A  detailed  investigation 
of  the  elongation  process  up  to  the  stage  of  minimum 
resistance  show’s  that  the  change  in  resistance  is  not 
truly  reversible  since  the  curve  obtained  by  plotting 
elongation  against  change  in  resistance  is  looped,  one 
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branch  representing  the  change  as  the  resistance  is 
increased  and  the  other  branch  representing  the 
reverse  process.  The  shape  of  the  loop  depends  not 
only  on  the  number  of  times  the  wire  has  been 
stretched,  but  also  on  the  previous  history  of  the 
specimen.  R.  A.  Morton. 

Measurements  with  the  aid  of  liquid  helium. 
III.  Resistance  of  metals.  Superconductivity 
of  tantalum.  Contribution  to  the  explanation  of 
superconductivity.  Specific  heat  of  gaseous 
helium.  W.  Meissner  (Physikal.  Z.,  1928,  29, 
897 — 904).— The  electrical  resistances  over  the  tem¬ 
perature  range  3  -29 — 273-20°  Abs.  have  been  deter¬ 
mined  for  aluminium,  beryllium,  cobalt,  molybdenum, 
rhodium,  palladium,  tantalum,  tungsten,  iridium, 
antimony,  German  silver,  carbon,  and  various  kinds 
of  iron.  Although  some  elements  exhibit  quite  small 
resistances  when  highly  purified,  the  only  one  among 
those  listed  which  shows  superconductivity  is  tant¬ 
alum,  the  phenomenon  commencing  at  4-30°  Abs. 
Attention  is  directed  to  the  fact  that  all  the  known 
superconductors,  including  tantalum,  occupy  neigh¬ 
bouring  places  in  the  periodic  table.  German  silver, 
like  eonstantan  and  manganin,  shows  little  decrease 
in  resistance  with  fall  in  temperature,  the  value 
at  1*32°  Abs.  being  90%  of  that  at  273-2°  Abs. 
Carbon,  on  the  other  hand,  shows  an  increase  in 
resistance  of  19%  over  the  same  temperature  interval. 

The  superconductivity  of  tin  at  the  temperature  of 
liquid  helium  is  not  eliminated  when  the  metal  is 
enclosed  in  a  tightly-fitting  sheath  of  German  silver, 
from  which  it  is  concluded  that  superconductivity  is 
a  volume-  rather  than  a  surface-effect.  From  other 
experiments  it  is  concluded  that  the  current  is  carried 
by  electrons  distributed  at  random,  the  disappearance 
of  resistance  being  due  to  the  failure  of  the  electrons 
to  give  up  their  energy  to  the  atoms,  i.e.t  to  elastic 
reflexion  of  electrons.  Experiments  on  the  specific 
heat  of  gaseous  helium  show  that  at  5*5°  Abs.  and 
0*75  atm.,  the  molecular  heat  at  constant  volume  is 
1*94,  i.e.,  65%  of  the  normal  classical  value. 

R.  A.  Morton, 

Disturbance  of  the  superconductivity  of 
thallium  by  magnetic  fields.  W.  Tuyn  {Proc.  K. 
Akad,  Wetensch.  Amsterdam,  1928,  31,  687 — 691). — 
The  superconductivity  of  thallium  has  been  measured 
at  temperatures  of  1*82 — 2*21°  Abs.,  in  fields  of  22-3 — 
67*8  gauss.  Hysteresis  is  shown.  C.  W.  Gibby. 

New  superconductors.  W.  J.  de  Haas  (Natur- 
wiss.,  1929,  17,  So — 86) . — Antimony  and  zinc,  and 
bismuth  and  thallium  yield  superconducting  alloys, 
the  latter  metal  in  each  case  being  a  superconductor. 
It  is  now  found  that  the  combination  gold-bismuth 
is  superconducting  although  neither  metal  is  a 
superconductor  per  se.  The  resistance  of  the  alloy 
at  2*2°  Abs.  is  0*7  of  the  resistance  at  the  ordinary 
temperature,  whilst  0*05°  lower  the  alloy  has  no 
resistance.  At  1*5°  Abs.  neither  gold  nor  bismuth  is 
superconducting.  W.  E.  Downey. 

Excitation  of  frictional  electricity  between 
metals  and  non-conductors  in  relation  to  the 
pressure  of  the  surrounding  gas  and  the  out- 
gassing  of  the  metal.  W.  Kluge  (Ann.  Physik, 
1929,  [v],  1,  1 — 39). — An  experimental  technique  is 


described  for  the  quantitative  study  of  static 
electrification  in  a  vacuum.  It  is  shown  that  the 
polarity  of  the  electrification  produced  by  rubbing 
platinum,  gold,  and  palladium  in  a  high  vacuum  is 
reproducible.  The  magnitude  of  the  charge  depends 
on  the  condition  of  the  metallic  surface,  outgassing  by 
heating  to  redness  causing  an  increased  effect.  When 
the  metal  is  allowed  to  take  up  gas  again,  the  original 
phenomena  are  reproduced.  If  platinum  is  heated  to 
whiteness,  friction  against  silk  results  in  a  marked 
positive  polarity  of  the  metal.  This  effect  arises 
from  the  formation  of  a  film  of  “  sputtered  ” 
platinum,  since  a  little  volatilisation  occurs  with  strong 
heating.  The  film  is  readily  polished  away  by  the 
silk,  whereupon  the  normal  negative  polarity  re¬ 
appears  on  the  metallic  surface.  The  influence  of  the 
pressure  of  the  surrounding  air  on  the  sign  and 
magnitude  of  the  electrification  has  been  studied. 

R.  A.  Morton. 

Excitation  of  frictional  electricity.  L.  Wolf 
(Ann.  Physik,  1929,  [v],  1,  260—288). —Frictional 
electricity  arises  largely  from  the  transference  of 
metallic  ions  in  solution  in  the  film  of  water  on  the 
insulator.  Friction  of  an  earthed  metallic  “  needle  ” 
against  a  rotating  plane  surface  of  specially  prepared 
shellac  results,  in  the  absence  of  an  electric  field,  in 
an  equilibrium  between  solution  tension  and  the 
ressure  of  dissolved  ions.  Application  of  an  electric 
eld  sets  up  a  new  equilibrium  characterised  by  a 
smaller  concentration  of  ions  in  the  film,  reversion  to 
the  first  equilibrium  being  possible  by  reducing  the 
field  strength.  The  sign  of  the  frictional  electricity 
can  be  reversed  by  adjusting  the  field  to  neutralise  the 
pressure  of  the  ions.  Artificially  increasing  the  ionic 
concentration  also  reverses  the  sign.  By  increasing 
the  surface  of  contact,  the  amount  of  electricity 
excited  with  constant  capacity  increases  to  a  limiting 
value.  It  is  also  shown  that  the  speed  of  the  moving 
surface  has  no  influence  on  the  quantity  of  electricity 
excited.  R.  A.  Morton, 

Analogous  properties  and  analogous  radio¬ 
meter  curves  of  nitrogen  and  carbon  monoxide, 
and  of  carbon  dioxide  and  nitrous  oxide.  E. 
Bruche  and  W.  Littwin  (Z.  Physik,  1928,  52,  334— 
335;  cf.  this  vol.,  251). — It  has  been  shown  that, 
in  common  with  the  majority  of  the  other  physical 
properties  of  these  pairs  of  gases,  the  radiometer 
curves  of  nitrogen  and  carbon  monoxide  are  almost 
identical,  as  are  those  of  carbon  dioxide  and  nitrous 
oxide.  J.  W.  Smith. 

Dynamic  allotropic  state  of  selenium.  G. 
Briegler  (Naturwiss.,  1929,  17,  51).— A  preliminary 
account  of  experiments  on  the  allotropic  modifications 
of  selenium,  all  of  which  have  been  shown  by  X-ray 
investigations,  to  contain  two  pseudo-components. 
Although  the  absolute  solubilities  of  the  constituents 
are  almost  identical,  they  dissolve  at  different  rates 
in  carbon  disulphide,  and  use  has  been  made  of  this 
property  to  effect  some  separation.  By  spectroscopic 
methods  it  has  been  shown  that  two  forms  of  selenium 
exist  in  equilibrium  in  this  solution,  but  that  the 
equilibrium  changes  with  temperature.  The  results 
are  discussed  in  relation  with  the  observations  of 
previous  investigators.  J.  W.  Smith, 
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Radiometer  question.  E.  Bruche  and  W. 
Littwin  (Z.  Physik,  1928,  52,  318 — 333). — With  an 
improved  form  of  measurement  radiometer,  the 
radiometer  curves  of  twelve  gases  have  been  measured 
under  various  conditions.  In  low-pressure  regions 
the  radiometric  effect  appears  to  be  a  surface  effect, 
independent  of  the  type  of  gas  and  the  geometrical 
relations  of  the  instrument,  being  proportional  only  to 
the  number  of  molecules  in  unit  volume  of  the  gas. 
With  moderate  pressures  the  effect  attains  a  maximum 
in  each  gas  which  in  pressure  and  magnitude  is 
proportional  to  the  free  path  of  the  molecules.  In 
the  regions  of  higher  pressure  it  becomes  an  edge  effect 
which  is  directly  proportional  to  the  square  of  the  free 
path  and  inversely  proportional  to  the  pressure. 

J.  W.  Smith. 

Birefringence  and  dichroism  of  thin  layers  of 
iron  obtained  by  distillation.  M.  Cau  (Compt. 
rend.,  1929,  188,  57 — 58). — The  component  of  the 
vibration  parallel  to  the  axis  is  less  absorbed  than  the 
normal  component  by  the  birefringent,  dichroie  layers 
of  iron  obtained  in  the  axial  zone  in  the  author’s 
experiments  (A.,  1928,  695).  In  the  middle  of  the 
visible  spectrum  the  dispersion  is  normal  for  the 
ellipticity,  and  abnormal  for  the  rotation  of  the 
emergent  vibration.  The  effect,  which  increases  with 
the  thickness  of  the  deposit  and  with  decrease  in 
distance  between  the  wire  and  the  deposition  surface, 
was  also  studied  by  reflexion,  a  rectilinear  incident 
vibration  then  being  transformed  into  an  elliptical 
vibration  having  a  different  azimuth.  J.  Grant. 

Gaseous  state  of  low-boiling  substances.  K. 
Worn  {Z.  physikah  Chem.,  1929,  B,  2,  77—114).— 
The  critical  data  for  the  permanent  gases  and  normal 
substances  are  collected  and  compared.  The  two 
virial  coefficients  which  express  the  deviations  from 
the  ideal  gas  state  when  reduced  with  the  critical  data 
correspond  well  with  each  other  within  the  range 
neon,  nitrogen,  argon,  and  oxygen,  wiiilst  with  normal 
substances  there  is  a  certain  degree  of  correspondence 
above  the  critical  temperature.  This  more  or  less 
close  relationship  holds  in  general  up  to  the  neigh¬ 
bourhood  of  the  critical  volume,  although  at  the 
furthest  extreme  from  the  ideal  gas  state  the  com¬ 
pressibility  of  the  permanent  gases  is  markedly 
greater  than  that  of  normal  substances.  The  depend- 
ence  of  the  van  der  Waals  constant  b  on  temperature 
was  investigated.  The  temperature  coefficient  of  b 
3S  of  the  same  order  of  magnitude  for  all  permanent 
gases  and  decreases  inversely  with  the  critical  tem¬ 
perature  from  helium  to  argon.  The  dependence  of 
the  van  der  Waals  constant  a  on  temperature  is  very 
small  for  all  permanent  gases  above  the  critical 
temperature,  and  diminishes  with  falling  temperature, 
so  that  no  degeneration  effect  will  be  noticed  in  the 
rarefied  gas.  It  is  possible  from  the  value  of  b  to 
calculate  the  packing  density  of  the  molecules  of  the 
liquefied  gases  at  0°  Abs,  For  neon  and  argon  there 
is  the  closest  packing,  and  there  is  a  considerable 
decrease  in  packing  density  from  neon,  through 
hydrogen,  to  helium,  which  can  be  explained  only  by 
the  existence  of  energy  at  0°  Abs.  It  can  be  shown 
that  the  ratio  of  this  energy  at  0°  Abs.  to  the  potential 
energy  of  the  liquid  for  low-boiling  substances  must 


be  large.  For  hydrogen  and  helium,  and  to  a  smaller 
extent  neon,  the  values  of  the  critical  data  are  in¬ 
fluenced  by  the  energy  at  0°  Abs.  By  the  use  of 
“  idealised  ”  critical  data  it  is  possible  to  arrive  at  a 
value  for  the  second  virial  coefficient  -which  shows  a 
good  degree  of  correspondence  for  similar  permanent 
gases.  The  difference  between  the  permanent  gases 
with  the  higher  critical  temperatures  and  normal 
substances  lies  in  the  fact  that  for  the  latter  there  is 
a  somewhat  larger  temperature  effect  on  the  van  der 
Waals  attraction.  Attempts  to  explain  the  van  der 
Waals  attraction  on  the  basis  of  the  old  quantum 
theory  lead  to  large  deviations  from  practice.  In 
particular  the  assumption  that  for  polyatomic 
substances  the  attraction  at  medium  and  low 
temperatures  rested  ultimately  on  the  orientation 
of  the  molecule  is  in  contradiction  with  the  good 
correspondence  between  monatomic  and  diatomic 
substances.  A.  J.  Mee. 

Multiplicative  properties.  M.  Trautz  (Z. 
angew.  Chem.,  1929,  42,  89 — 94). — A  theoretical 
paper  concerned  with  the  physical  properties  of 
gases  and  based  mainly  on  the  results  of  the  author’s 
work  on  the  specific  heats,  friction,  and  thermal 
conductivities  of  gases.  J.  S.  Carter. 

Heat  capacity  of  methyl  alcohol  from  16°  to 
298°  Abs.  and  the  corresponding  entropy  and 
free  energy.  K.  K.  Kelley  (J.  Amer.  Chem.  Soc., 
1929,  51,  180 — 187). — The  method  previously 

described  was  used  (Giauque  and  Wiebe,  A.,  1928, 
228).  Methyl  alcohol  exists  in  two  crystalline  forms 
having  a  transition  point  at  157*4°  Abs.  and  a  heat  of 
transition  of  154*3  g.-caL/mol.  The  heat  of  fusion  of 
the  substance  is  757  g. -cal, /mol.  at  157*22°  Abs. ;  the 
molal  entropy  at  298°  Abs.  is  30*3  g.-cal./l0  and  the 
molal  free  energy  of  formation  —44,000  g.-cal. 

S.  K.  Tweedy. 

Heat  capacities  at  low  temperatures  of 
“ferrous  oxide/'  magnetite,  and  cuprous  and 
cupric  oxides.  R.  W.  Millar  (J.  Amer.  Chem. 
Soc.,  1929,  51,  215 — 222). — The  molal  heat  capacities 
of  “  ferrous  oxide  ”  (83%  FeO ;  16%  Fe304),  mag¬ 
netite,  cuprous  and  cupric  oxides  are  recorded  for  the 
range  70 — 300°  Abs.  Except  in  the  case  of  cuprous 
oxide,  the  specific  heat  curves  exhibit  discontinuities. 
The  smoothed  curves  are  represented  by'  the  sum  of 
Debye  and  Einstein  functions,  whence  the  respective 
molal  entropies  (g.-cal. /1°)  at  25°  are  calculated  to  be 
12*7 ±2;  34*69;  21*7±1 ;  9*75.  S.  K.  Tweedy. 

Heat  capacities  at  low  temperatures  of  the 
oxides  of  tin  and  lead.  R.  W.  Millar  (J.  Amer. 
Chem.  Soc.,  1929,  51,  207— 214)  —The  molal  lieat 
capacities  of  stannous  and  stannic  oxides,  red  lead,  and 
lead  dioxide  are  recorded  for  the  range  70 — 300°  Abs. 
(cf.  Millar,  A.,  1928,  936).  Except  in  the  case  of  red 
lead  the  specific  heats  are  represented  as  the  sum  of 
Debye  and  Einstein  functions,  whence  the  respective 
molal  entropies  at  25°  are  calculated  to  be  (g.-cal. /I °)  : 
13*56,  12*51,  60*53,  and  18*27.  The  molal  free  energies 
(AF)  at  25°  are  -123540,  -147270,  -52010,  and 
the  heats  of  formation  (g.-cal.  evolved)  137800, 
172440,  and  65960,  respectively,  for  the  last  three 
oxides.  The  molal  entropies  (g.-cal. /1°),  free  energies 
(g.-cal,),  and  heats  of  formation  (g.-cal.  evolved)  are, 
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at  25°,  16*41,  — 44S87,  and  51960,  respectively,  for 
yellow  litharge,  and  15*62,  — 45050,  and  52360,  for 
the  red  modification,  S.  K.  Tweedy, 

Absolute  zero  of  temperature  ;  specific  heats 
of  gases  ;  and  deductions  respecting  quanta. 
F.  H.  Loeikg  (Chem.  News,  1928,  137,  370;  1929, 
138,  18—22,  81). — Speculative,  C.  W.  Gibby, 

Specific  heat  of  lead  at  the  temperature  of 
liquid  helium.  W.  H.  Keesom  and  J.  N.  yah  dex 
Ende  (Physikal.  Z.,  1928,  29,  896— 897).— The  work 
of  Keesom  and  Andrews  (A.,  1927,  1131)  has  been 
repeated  using  an  improved  technique.  For  the 
region  10 — 20°  Abs.  the  earlier  data  are  confirmed. 
The  present  work  is  in  agreement  with  the  Debye 
curve  with  0=^88  even  in  the  region  3 — 0*5°  Abs.  to 
which  the  Tz  law  applies,  so  that  discrepancies  in  the 
earlier  work  now  disappear.  At  7°  Abs,  a  marked 
deviation  persists,  but  since  a  similar  deviation  occurs 
when  bismuth  is  studied  instead  of  lead,  the  dis¬ 
crepancy  may  be  clue  to  an  instrumental  defect. 

R.  A.  Morton. 

Supercooled  water.  L.  Hawkes  {Nature,  .1929, 
123,  244).— Water  remains  liquid  at  —9°,  but  when 
suddenly  cooled  to  —12°  or  —17°  it  solidifies  without 
crystallisation.  A.  A.  Eldridge. 

Surface  tension  constants  in  an  homologous 
series  from  the  point  of  view  of  surface  orient¬ 
ation.  K.  W.  Huoteh  and  O.  Maass  (J.  Amer. 
Chem.  Soe.,  1929,  51,  153 — 165), — The  surface 
tensions  (capillary-rise  method)  and  densities  of  some 
fatty  acids  and  of  dicetyl  were  measured  up  to  about 
150°  and,  in  the  cases  of  hexoie  and  propionic  acids, 
down  to  —20°  and  —36°,  respectively.  The  acids 
exhibit  zero  angle  of  contact  with  glass.  The  total 
surface  energy  of  fatty  acids  rapidly  readies  a  series 
constant.  The  series  constant  for  the  paraffins  is 
apparently  reached  much  more  slowly.  These  two 
series  constants  approach  one  another.  The  surface 
orientation  of  pure  liquids,  unlike  that  of  water, 
is  probably  incomplete,  and  it  is  unlikely  that 
abnormally  high  values  of  the  Ramsay  and  Shields 
constant,  ik,  can  be  accurately  interpreted  in  terms 
of  complete  orientation,  A  partial  orientation  may 
be  the  cause  both  of  the  high  values  of  K  and  of  the 
regularities  in  the  series  constants.  The  value  of  K 
for  a  fatty  acid  containing  n  atoms  of  carbon  is  given 
by  x  2*12/3*95.  The  deviations  from  the  normal 
values  both  of  K  and  of  the  parse hor  parallel  one 
another  in  the  ease  of  the  fatty  acids  and  may  be  due 
to  the  same  cause.  8.  K.  Tweedy. 

Determination  of  the  density  of  liquids.  J. 
Grixdley  (J.C.S.,  1928,  3297— 3298).— The  method 
of  Hartley  and  Barrett  (ibid.,  1911,  99,  1072)  lias  been 
modified  in  order  that  the  densities  of  more  expansible 
liquids  may  be  derived  over  a  range  of  temperature. 

P.  J.  Wilkins, 

Density  and  temperature.  VII.  W.  Herz  (Z. 
Elektrochem.,  1928,  34,  857— 85S;  cf.  A.,  1927,  718, 
927). — For  38  substances  of  widely  different  types,  the 
ratios  of  the  density  of  the  liquid  to  the  density  of  the 
saturated  vapour  at  ^Tc  and  at  §  Tc  have  been 
calculated  from  published  data.  In  the  first  case  the 
ratios  are  fairly  concordant  about  an  average  value  of 


10,  being  highest  for  the  alcohols  (methyl  alcohol 
14*86)  and  lowest  for  gases  (argon  6*88).  At  %TCi  the 
ratios  are  larger  and  become  too  divergent  for  a  mean 
value  to  be  given.  The  sequence  also  changes. 

L.  S.  Theobald. 

Approximate  prediction  of  vapour  pressure, 
J,  Chipman  (J.  Physical  Chem.,  1929,  33,  131—135; 
cf.  A.,  1928,  1315). — Relationships  between  the  heat 
of  vaporisation,  AH,  the  apparent  heat  of  vaporis¬ 
ation,  L\  obtained  from  vapour-pressure  data,  and 
the  heat  of  vaporisation  AHK  derived  from  the 
Ivistiakovski  equation  have  been  investigated.  For 
a  given  class  of  liquids,  the  ratio  between  any  two 
of  these  quantities  at  the  b.  p.  is  approximately 
constant.  The  ratio  Lf /AH  Ki  called  the  <f  slope 
factor,”  g,  can  be  estimated  for  most  liquids  from  the 
tables  which  are  given,  and  this  factor  and  the  normal 
b.  p.  suffice  to  establish  an  approximate  vapour 
equation  which  is  given  as  log  Patm.=  log 

(82*07 T6)/T+£ k>g  (82*077$).  A  method  for  correcting 
observed  b.  p.  to  normal  pressure  is  also  indicated. 

L.  S.  Theobald. 

Vapour  pressures  of  related  compounds  and 
the  application  of  Duhring's  rule.  A.  R.  Garb 
and  D.  W.  Morphy  (J.  Amer.  Chem.  Soe,,  1929,  51, 
116 — 121). — The  use  of  Dfihring’s  rule  for  constructing 
vapour-pressure  curves  is  discussed.  The  Diihring 
lines  (the  locus  of  points  obtained  by  plotting  the 
b.  p.  of  a  substance  as  ordinate  against  the  b.  p.  of  a 
reference  substance  at  the  same  pressure)  for  a  family 
of  substances  intersect  in  a  common  point.  Graphs 
are  given  showing  line  families  for  aliphatic  hydro¬ 
carbons,  alcohols,  anilines,  esters,  etc.  In  the  case  of 
organic  acids  the  lines  are  parallel. 

S.  K.  Tweedy. 

New  equation  of  state.  H.  J.  Brennen  (Proc. 
Nat.  Acad,  Sci?  1929,  15,  11— 18).—' Van  cler  Waals’ 
equation  is  criticised,  and  a  parameter  is  shown  to  be 
missing.  The  equation  is  modified  by  substituting 
afVH  for  the  term  a/V2  due  to  the  cohesive  pressure 
of  the  molecules,  and  n  is  regarded  as  the  missing 
third  parameter.  It  is  shown  that  the  reduced 
values  afi  brf  and  n  are  interconnected  by  simple 
relationships,  and  are  definite  single- valued  functions 
of  the  critical  ratio  K.  An  exponential  function  is 
proposed  for  a,  and  it  is  shown  that  two  substances 
will  exactly  obey  the  law  of  corresponding  states  only 
when  they  have  the  same  values  for  both  K  and 
dPr/dTr  at  the  critical  point.  N.  M.  Blioh. 

New  equation  of  state  for  fluids.  II.  Applic¬ 
ation  to  helium,  neon,  argon,  hydrogen,  nitrogen, 
oxygen,  air,  and  methane.  III.  Normal  densities 
and  compressibilities  of  several  gases  at  0°.  J.  A. 
Beattie  and  0.  C.  Rridgeman  (J.  Amer,  Chem.  Soc., 
1928,  50, 3133—3138, 3151— 3157),— II.  The  equation 
of  state  previously  proposed  (A.,  1927,  819)  is  applied 
to  the  above  gases  between  —252°  and  4-400°  and 
up  to  100 — 200  atm.  The  average  deviation  between 
the  observed  pressures  and  those  calculated  from  the 
equation  is  0*18%.  A  method  of  converting  com¬ 
pressibility  results  in  the  form  of  isothermals  into  the 
form  of  isometrics  is  given,  which  smooths  the  results 
with  respect  to  volume.  A  method  of  evaluating  the 
constants  in  the  equation  is  outlined. 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY, 


253 


III,  The  equation  of  state  is  used  to  calculate  the 
compressibility  coefficients  of  the  above  gases  and  of 
carbon  dioxide  at  0°,  and  thence  their  mol.  wt,  The 
results  agree  well  with  the  accepted  values.  The 
agreement  is  also  good  in  the  cases  of  carbon  monoxide 
and  nitrous  oxide  when  the  mol.  wt.  of  these  gases  are 
calculated  using  in  the  equation  the  constants  of  their 
isos  teres,  nitrogen  and  carbon  dioxide,  respectively 
(cf.  Langmuir,  A,,  1919,  ii,  506).  S.  K.  Tweedy. 

AHotropic  modifications  of  phosphorus.  A. 
Smxts  (Compt.  rend.,  1929,  188,  390 — 391 ;  of,  this 
voL,  127).' — The  possible  forms  of  the  vapour  pressure- 
density  curves  of  phosphorus  are  discussed  on  the 
assumption  of  the  existence  of  four  or  three  of  the 
allotropie  modifications  proposed  (cf.  Nicola'iev, 
A.,  1928,  827).  J.  Grant. 

Compressibility  of  thallium,  indium,  and  lead, 
T.  W.  Richards  and  J.  D.  White  (J.  Amer.  Chem, 
Soe.,1928,  50,  3290— 3303).— The  following  com¬ 
pressibilities  (in  megabar"1  x  I06)  are  recorded  for 
pressures  between  100  and  500  megabars  and  at 
24*84° :  toluene,  70-9 ;  lead,  2*40 ;  thallium,  2*83 ; 
indium  ( d  7*296),  2*55 ;  indium  containing  3%  of 
zinc  (d  7*292),  2*51  (the  value  calculated  by  the 
mixture  rule  is  2*52).  Details  for  the  preparation  of 
the  metals  in  the  pure  state  are  given.  The  periodic 
variations  of  thermal  pressure,  internal  pressure,  and 
other  properties  of  the  elements,  as  calculated  by 
Richards9  equation  of  state,  are  discussed  with 
particular  reference  to  the  gallium,  indium,  and 
thallium  group.  These  elements  seem  to  occupy  sub- 
maximum  points  in  the  upward  slope  of  the  periodic 
curves  previously  given  (A.,  1915,  ii,  518). 

S.  K.  Tweedy. 

Compressibility  of  sodium,  barium,  and 
beryllium,  T.  W,  Richards,  L.  R  Hall,  and  B.  J. 
Mair  (J.  Amer.  Chem.  Soc.,  1.928,  50,  3304—3310).— 
The  following  compressibilities  (in  megabar"1  x  10G) 
are  recorded  for  25°  for  the  following  very  pure  metals  : 
barium  (d  3*661)  10*48 ;  beryllium  (d  T85)  0*927.  The 
preliminary  value  of  7*22  is  recorded  for  strontium 
(d  2*737),  whilst  the  value  previously  recorded  for 
sodium  (15*8)  is  confirmed.  Special  methods  of 
weighing  barium  and  strontium,  and  of  measuring 
their  densities  pycnometrically,  are  described. 

S.  K.  Tweedy. 

Tube  correction  in  measurements  of  the 
velocity  of  sound  in  gases.  R.  E.  Cornish  and 
E.  D.  Eastman  (Physical  Rev.,  1929,  [ii],  33,  90 — 
96).— .The  validity  of  the  Helm holtz-Kireh off  equation 
for  the  velocity  change  of  sound  in  a  tube  is  examined, 
and  it  is  concluded  to  be  correct  for  fairly  high  fre¬ 
quencies  and  large  tube  diameters,  but  not  wholly 
satisfactory  for  low  frequencies  and  small  tubes.  An 
approximation  is  deduced  for  the  variation  of  the 
correction  with  temperature.  1ST.  M.  Bligh. 

Internal  friction  of  atomic  hydrogen,  P. 
Harteck  (Z.  physikal.  Chem,,  1928, 139,  98—106)  — 
An  apparatus  is  described  by  which  the  internal 
friction  of  a  mixture  of  atomic  and  molecular  hydrogen 
and  the  concentration  of  atomic  hydrogen  in  the 
mixture  may  be  determined.  Experiments  have  been 
carried  out  at  —80°,  0°,  and  100°  with  mixtures  con¬ 


taining  58 — 67%  of  atomic  hydrogen.  The  values 
found  for  the  internal  friction  of  atomic  relative  to 
that  of  molecular  hydrogen  are  0*925  at  —80°,  0*792 
at  0°,  and  0*775  at  100°.  Prom  these  the  absolute 
value  at  0°  is  calculated  to  be  (690±25)  x  10“7.  The 
temperature  coefficient  of  the  internal  friction  for 
atomic  hydrogen  is  very  small.  The  following  values 
have  been  calculated  for  atomic  hydrogen :  the  free 
path  130  Xl0”7  cm.,  the  active  cross-section  of  the 
atoms  present  in  1  c.e.  under  normal  conditions 
1*36 xlO4  sq.  cm.  R.  1ST.  Kerr. 

Viscosity  and  flow-orientation.  S.  Kyropulos 
(Physikal.  Z.,  1928,  29,  942 — 947). — Viscosity-tem¬ 
perature  curves  have  been  determined  for  several 
saturated  hydrocarbons.  The  curves  show  that  in 
addition  to  the  normal  effect  due  to  change  in  density 
the  breakdown  of  complexes  must  be  an  important 
factor.  The  types  of  complexes  and  the  influence  they 
exert  on  viscosity  arc  discussed.  It  is  shown  that  the 
flow-orientation  of  the  molecules  of  liquids  is  of 
importance  to  lubrication  and  other  stream  processes. 

R.  A.  Morton. 

Variation  with  direction  of  the  capillary 
constant  of  smectic  substances.  R.  Gibrat 
(Compt.  rend.,  1929,  188,  183—185). — Gauss1  theory 
of  capillarity  is  applied  to  smectic  substances,  and 
expressions  are  obtained  for  the  capillary  constant 
which  indicate  the  existence  of  two  minimum  values, 
corresponding  with  planes  passing  through  the  axis 
and  perpendicular  to  it.  J.  Grant. 

Equation  of  state  for  gaseous  mixtures.  I. 
Application  to  mixtures  of  methane  and  nitrogen. 
J.  A.  Beattie  (J,  Amer.  Chem,  Soc.,  1929,  51,  19— 
30). — The  equation  of  state  previously  proposed  (cf. 
A.,  1927,  819)  applies  to  mixtures  of  methane  and 
nitrogen,  those  constants  in  the  equation  containing 
the  dimension  of  density  to  the  first  power  being 
linearly  combined  in  proportion  to  the  relative 
amounts  of  each  gas,  e.g.,  6lti|X— bt(l  ~~x)~\-b2x}  where  m 
is  the  mol.  fraction  of  the  second  constituent,  whilst  the 
A  constant  is  given  by  Amir  *=[V Ax{\  — 

A  general  algebraic  equation  in  thus  obtained  for 
gaseous  mixtures,  and  this  can  be  thrown  into  the 
virial  form  (cf.  A.,  1928,  1315).  S.  K.  Tweedy. 

Pressures  of  gaseous  mixtures,  IL  Helium 
and  hydrogen,  and  their  intermolecular  forces. 
C.  W,  Gibby,  6.  C,  Tanner,  and  I.  Masson  (Proc. 
Roy.  Soe.,  1929,  A,  122,  283 — 304 ;  cf.  Masson  and 
Dolley,  A.,  1923,  ii,  462). — Pull  details  are  given  of 
measurements  of  the  compressibilities,  up  to  125  atm., 
of  helium,  hydrogen,  and  ten  mixtures  of  the  two 
gases  at  25°,  and  of  both  pure  gases  and  an  equi- 
molecular  mixture  at  seven  temperatures  from  25°  to 
175°.  All  the  mixtures  deviate  from  Dalton's  partial 
pressure  law,  in  the  sense  of  yielding  actual  pressures 
higher  than  the  additive  figures.  The  deviation  is  at 
a  maximum  in  equimolecular  mixtures,  where  it 
reaches,  at  25°,  about  4%  of  the  ideally  additive 
pressure.  Within  a  certain  range  of  compositions, 
mixtures  of  the  two  gases  are  more  incompressible 
than  either  constituent.  The  data  may  be  expressed 
by  pv^a-^bp,  and  values  of  a  and  b  are  recorded  for 
each,  gas  and  each  temperature.  Values  of  b  are 
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plotted  against  gas  composition,  and,  applying 
Lennard- Jones5  partial  pressure  equation  (A.,  1927, 
727),  the  measurements  are  shown  to  support  the 
assumption  that  the  intermolecular  forces  in  helium 
and  hydrogen  are  spherically  symmetrical  about  each 
molecule.  The  influence  of  temperature  on  the 
constants  of  the  isotherms  was  studied,  and  the 
results  confirm  Lennard -Jones5  theory  of  superposed 
forces  of  attraction  and  repulsion  around  each 
molecular  centre  in  an  encounter.  The  distance 
indices  of  these  forces  have  been  evaluated  for 
encounters  between  2He,  between  2H2,  and  between 
He  and  H2.  If  the  distance  index  for  the  attractive 
component  is  —5,  then  the  index  for  the  repulsive 
component  is  found  to  be  —10  or  —11  in  all  three 
cases.  The  force  constants  are*  evaluated ;  regarding 
the  constants  for  the  attractive  components  of  force, 
that  between  2He  is  only  about  one  fourth  of  that 
between  2H2,  and  that  between  He  and  H2  is  slightly 
larger  than  the  value  for  2 He.  The  “  cohesion 
energy  n  for  each  type  of  encounter  is  defined  and 
tabulated,  together  with  the  kinetic  diameter  (the 
distance  of  closest  approach)  appropriate  to  various 
temperatures.  The  joint  kinetic  diameter  when  a 
helium  atom  meets  a  hydrogen  molecule  is  practically 
the  average  of  the  respective  kinetic  diameters  when 
each  molecule  meets  its  own  kind. 

L.  L.  Birchmshaw. 

Viscosity  of  mixtures  of  rare  gases.  I,  A. 
Nasini  and  C.  Rossi  (Gazzetta,  1928,  58,  898 — • 
912). — With  the  apparatus  previously  described 
(A.,  1928,  1084)  the  viscosities  of  mixtures  of  helium 
and  krypton  containing  10-21 — 94*54%  Kr  have  been 
measured  at  16—27°  and  at  100°  approx.  A  simple 
device  for  ensuring  intimate  mixture  of  the  small 
quantities  of  gases  used  is  described.  The  viscosity- 
composition  curves  show  a  maximum  viscosity  for 
38%  Kr  at  16°  and  43%  at  100°.  These  are  considered 
to  be  in  fair  agreement  with  the  theoretical  maxima 
at  30  and  35%  Kr,  respectively,  calculated  by  means 
of  Thomsen’s  modification  of  Puluj’s  formula  (ef. 
following  abstract).  In  the  case  of  mixtures  of 
helium  and  neon  no  maximum  is  possible  from  the 
formula,  and  preliminary  measurements  of  the 
viscosities  of  such  mixtures  confirm  this. 

0.  J.  Walker. 

Viscosity  of  gaseous  mixtures.  A.  Nasini  and 
C.  Rossi  (Gazzetta,  1928,  58,  912— 921).— The 
relationship  of  Puluj  connecting  the  viscosity  of  a 
gaseous  mixture  with  those  of  the  constituent  gases  has 
been  critically  examined  with  reference  to  the  explan¬ 
ation  of  the  gradual  disappearance  of  the  maxima  in 
the  viscosity-composition  curves  as  the  temperature 
is  raised.  The  partial  pressure  (x)  of  the  constituent 
with  the  higher  mol,  wt.  (mt)  in  the  mixture  of 
maximum  viscosity  is  given  by  the  expression  derived 
from  Puluj *s  formula  a:~3/(c —  l)— 4/(a—  1),  where 
a=m2jmx  and  c=:(^1/-n2)3/2(m2/m1)3/4  (cf.  Thomsen, 
A.,  1912,  ii,  23).  Since  1>#>0  and  a>l,  the  limits 
of  between  which  a  maximum  is  possible  can  be 
determined.  The  variation  of  with  temperature 
is  discussed.  Using  the  Sutherland  function  con¬ 
necting  temperature  and  viscosity,  the  temperature 
limits  between  which  a  maximum  viscosity  is  possible 
can  be  calculated.  The  maximum  is  restricted  to 


definite  temperature  limits  only  in  the  case  of  certain 
mixtures.  In  other  mixtures  there  is  either  a  maximum 
at  all  temperatures  or  no  maximum  is  possible.  The 
experimental  results  bear  out  these  conclusions. 

0.  J.  Walker. 

Viscosity  of  supersaturated  solutions.  II, 
I.  K.  Taimni  (J.  Physical  Chem.,  1929,  33,  52 — 68; 
cf.  A.,  1928,  578). — The  viscosities  of  supersaturated 
solutions  of  sucrose,  carbamide,  acetamide,  citric  acid, 
and  sodium  thiosulphate  in  water,  of  resorcinol, 
acetamide,  and  urethane  in  ethyl  alcohol,  and  of 
phenanthrene  and  urethane  in  toluene  have  been 
measured  by  means  of  the  apparatus  previously 
employed,  (be.  cit>).  The  most  pronounced  super - 
saturation  occurs  with  the  solvent  of  greatest  associ¬ 
ation.  The  curves  viscosity-concentration,  viscosity- 
temperature,  log  ^-temperature,  and  log  rr concen¬ 
tration  and  data  for  10 — 50°  are  reproduced.  The 
Arrhenius  equation  log  ?)/-%= 00  is  not  applicable 
to  these  solutions,  but  either  of  the  equations  tj— 
mC~^n  or  log  where  0,  <£,  m9  and  n  are 

constants  depending  on  temperature,  can  be  applied. 
The  temperature  coefficients  of  viscosity  for  all 
solutions  increase  with  increasing  concentration  and 
with  a  fall  in  temperature.  Under  certain  conditions, 
relative  viscosity,  concentration,  and  temperature 
can  be  connected  by  an  equation  of  the  type  log  yf= 
k')c3  which,  in  this  instance,  holds  for  solutions 
of  sucrose  in  water.  L.  S.  Theobald. 

Theory  of  concentrated  solutions.  VI. 
Application  of  thermal  analysis  to  the  deter¬ 
mination  of  the  f.-p.  curves  of  binary  mixtures 
of  organic  compounds  of  low  m.  p.  J.  TimtER- 
mans  (Bull.  Soc.  ehim.  Belg.,  1928,  37,  409 — 423). — 
Using  a  thermo-couple  the  f.-p.  curves  of  the  binary 
mixtures  of  benzene  with  n-hexane  and  chloroform, 
cr/ciohexane  with  m  ethy  lcycfch  exane ,  n-  hexane, 
toluene,  carbon  tetrachloride,  and  chloroform,  ethyl¬ 
ene  bromide  with  ethyl,  bromide  and  aniline,  nitrobenz¬ 
ene  with  carbon  disulphide  and  ethyl  acetate,  aniline 
with  carbon  tetrachloride,  toluene,  and  acetone,  carbon 
tetrachloride  with  chloroform,  carbon  disulphide,  and 
acetone,  and  chloroform  with  %«hexane,  toluene,  and 
carbon  disulphide  have  been  investigated.  Additive 
compounds  are  formed  by  chloroform  with  benzene 
and  toluene,  and  by  acetone  with  aniline.  cn/cIoHexane 
has  a  transition  point  at  —91°.  J,  S.  Carter. 

Solutions,  II.  F.-p.  diagrams  and  latent 
beats  of  evaporation  of  binary  mixtures  of  volatile 
liquids.  III.  The  transition  point  of  carbon 
tetrachloride  and  compounds  of  carbon  tetra¬ 
chloride  or  chloroform  with  acetone,  ether,  and 
benzene.  W,  F,  Wyatt  (Trans.  Faraday  Soc.,  1929, 
25,  43—48,  48—63;  cf.  A.,  1928,  10S5).— II.  F.-p. 
curves  have  been  determined  for  the  systems  methyl 
alcohol-chloroform,  ethyl  ether-carbon  tetrachloride, 
ethyl  acetate-carbon  tetrachloride,  and  ethyl 
bromide-benzene.  Cryoscopie  evidence  is  found 
for  the  existence  of  the  compounds  MeOH,CHC!3, 
Efe205CCl4,  eC%2BO),  and  CCl4,2Me*C02Et.  The 
f.-p.  diagrams  are  considered  in  relation  to  the  curves 
for  the  latent  heats  of  vaporisation  of  the  systems. 
The  form  of  the  latent  heat  curves  for  systems  con¬ 
taining  carbon  tetrachloride  indicates  that  compounds 
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of  this  substance  are  not  stable  at  elevated  tem¬ 
peratures.  The  latent  heat  curve  for  the  system 
MeOH-CHClg  shows  two  maxima  and  two  minima. 

III.  The  transition  point  at  about  —48*5°  in  the 
systems  ethyl  alcohol-carbon  tetrachloride,  ethyl 
ether-carbon  tetrachloride,  and  ethyl  acetate-carbon 
tetrachloride  has  been  observed  also  in  mixtures  of 
acetone  and  of  carbon  disulphide  with  carbon  tetra¬ 
chloride.  It  is  inferred  from  this  and  from  the  data 
of  other  workers  that  the  break  is  due  to  the  existence 
of  two  crystalline  modifications  of  carbon  tetrachloride, 
and  it  is  suggested  that  observations  of  this  transition 
point  in  a  binary  mixture  would  be  preferable  to  the 
use  of  the  pure  substance  as  a  fixed  temperature  in 
thermometry.  The  f.-p.  curves  for  the  systems 
benzene-carbon  tetrachloride  and  ethyl  ether-carbon 
tetrachloride  have  been  determined,  and  in  con¬ 
junction  with  curves  for  other  systems  evidence  has 
been  obtained  for  the  existence  of  the  following  com¬ 
pounds  :  C6Hc,2CC14,  stable  only  in  mixtures  contain¬ 
ing  more  than  71%  of  carbon  tetrachloride ;  CgHc,CC14> 
stable  only  in  the  presence  of  more  than  52%  of 
carbon  tetrachloride ;  GOMe2,CCl4,  stable  only  in  the 
presence  of  more  than  61%  of  acetone ;  CHCl3,3Et20, 
unstable  except  in  mixtures  containing  more  than 
84%  of  ether ;  CHCl3,2Et205  more  stable  than  the 
1  :  3-compound,  but  only  in  the  presence  of  more  than 
75%  of  ether ;  CHCl3,Et20,  stable,  m.  p.  —90*5° ; 
and  2CHCl3,Et20,  stable  at  its  m.  p.  —89*5°,  and  in 
excess  of  ether  but  not  in  excess  of  chloroform.  The 
oxygen  compounds  are  accounted  for  by  supposing 
that  a  co-ordinate  linking  is  formed  by  the  oxygen  atom 
of  the  one  substance  donating  a  lone  pair  of  electrons 
to  the  chlorine  atom  of  the  halogen  derivative*  The 
etheric  oxygen  atom  is  seen  to  bo  a  more  powerful 
donator  than  a  ketonic  oxygen  atom  and  the  chlorine 
atoms  of  chloroform  are  more  powerful  acceptors  than 
those  of  carbon  tetrachloride.  With  benzene  as  a 
second  component  it  is  found  that  chloroform  does  not 
combine  with  it,  although  carbon  tetrachloride  is  able 
to  do  so.  F.  6.  Tryhorn. 

Determination  of  vapour  and  liquid  com¬ 
positions  in  binary  systems.  I.  Methyl  alcohol- 
water*  J.  B.  Ferguson  and  W*  S.  Funnell  (J. 
Physical  Chem.,  1929,  33,  1 — 8). — A  description  is 
given  of  a  new  type  of  apparatus  by  means  of  which 
the  composition  of  the  vapour  in  equilibrium  with  a 
binary  liquid  can  be  determined  using  only  a  small 
sample  of  liquid.  Vapour  is  circulated  over  a  weighed 
sample  of  liquid  until  equilibrium  is  obtained,  the 
pressure  is  then  measured,  and  finally  a  known 
volume  of  vapour  is  condensed  and  weighed.  Data 
for  the  system  methyl  alcohol-water  at  39*90°  have 
been  obtained  and  are  critically  examined,  together 
with  those  of  other  investigators,  by  means  of  Miller's 
abacus  (A.,  1925,  ii,  399).  L.  S.  Theobald. 

Vapour  pressures  in  the  systems  ethyl 
phthalate  with  ethyl  alcohol  and  with  methyl 
alcohol.  H.  W.  Foote  and  J.  K.  Dixon  (Amer.  J. 
ScL,  1929,  [v],  17,  146 — 152). — The  vapour  pressure- 
composition  curves  for  these  two  systems  have  been 
determined  at  25°  by  a  static  method.  Both  show 
wide  deviations  from  the  ideal  and  to  approximately 
the  same  extent.  As  ethyl  phthalate  has  a  vapour 


pressure  of  approximately  zero  at  25°,  the  two 
systems  give  the  partial  pressures  of  alcohol  vapour. 

R.  N.  Kerr. 

Binary  azeotropes.  XII.  M.  Lecat  (Ann.  Soc. 
Sci.  Bruxelles,  1928,  B  48,  i,  113 — 126;  cf.  A.,  1928, 
943). — A  further  list  of  binary  organic  mixtures  is 
given  containing  161  positive  and  11  negative 
azeotropes,  27  eutectic  mixtures,  and  a  large  number 
of  euzotropes.  The  mixture  of  phenetole  and 
zsoamyl  ether  constitutes  the  first  established  case  of 
azeotropy  in  which  both  the  components  are  oxides. 

0.  J.  Walker. 

New  application  of  the  differential  ebullio- 
scope.  EL  Swientoslawski  (Compt.  rend.,  1929, 
188,  256 — 258). — The  author's  differential  ebullio- 
scope  (A.,  1927,  642),  in  which  the  b.  p.  of  the  solution 
(T„)  and  pure  solvent  (Tn)  are  obtained  simultaneously 
at  a  given  pressure,  has  been  used  to  distinguish 
between  pure  liquids  and  azeotropic  mixtures.  The 
pressure-temperature  curves  for  these  coincide  when 
Tn=TB>  but  at  other  pressures  maybe  quite  divergent. 
Mixtures  of  alcohol  (32*41%)  and  benzene  were 
studied.  J.  Grant. 

Diffusion  of  hydrogen  in  iron.  E.  G.  Mamin 
(Proc.  Indiana  Acad.  Sci.,  1927,  37,  272 — 276). — 
Experiments  support  the  view  that  hydrogen  liberated 
by  “  pickling 5J  oxide-coated  iron  diffuses  into  the 
metal  in  the  atomic  condition  and  is  liberated  at  the 
surface  as  molecular  hydrogen. 

Chemical  Abstracts. 

Diffusion  in  crystalline  substances.  C. 
Tubandt,  EL  Reinhold,  and  W.  Jost  (Z.  anorg. 
Chem.,  1928,  177,  253 — 285). — A  new  method  is 
described  for  measuring  diffusion  processes  in  solid 
salts.  The  rates  of  diffusion  of  the  cations  in  silver 
sulphide,  chloride,  bromide,  and  iodide,  and  cuprous 
sulphide,  bromide,  and  iodide  have  been  determined. 
For  the  sulphides  and  for  silver  iodide  the  influence  of 
temperature  T  on  the  diffusion  rate  D  is  given  by 
D=AerB!T t  where  A  and  B  are  constants.  For  the 
iodides  D  may  be  calculated  from  the  equation 
D=CTyL,  where  p  is  the  specific  conductivity  and  0  a 
constant.  The  self  diffusion  D0  may  be  calculated 
from  the  observed  diffusion  rates  by  use  of  con¬ 
ductivity  and  transport  data  for  the  pure  salt  and  for 
the  mixed  crystals ;  Z>0=Z)g1(l  — m)/u2(l— -n),  where  n 
and  1—  n  are  the  transport  numbers  and  m  and  1—m 
the  fractional  molar  concentrations  of  the  mobile  ions 
in  the  mixed  crystal.  The  self-diffusion  of  solid  salts 
may  be  calculated  approximately  from  the  con¬ 
ductivity  by  means  of  the  equation  applicable  to 
solutions,  viz.,  D=RTBjN >  where  B  is  the  mobility. 

H.  F.  Gillbb. 

Binary  solutions  of  consolute  liquids.  W.  D. 
Bancroft  and  H.  L.  Davis  (Proc.  Nat.  Acad.  Sci., 
1929,  15,  8 — 10). — A  generalised  form  of  equation 
for  Raoult's  law  is  proposed,  and  this  is  shown  to  give 
satisfactory  results  when  applied  to  ethyl  alcohol  and 
water,  and  to  acetone  and  ethyl  ether.  A  method  is 
described  which  permits  of  the  derivation  of  the 
distribution  of  a  substance  between  two  miscible 
liquids,  and  this  is  applied  to  the  distribution  of 
acetone  between  methyl  alcohol  and  water. 

N,  M.  Bligh. 
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System  o-cresol-methyl  alcohol-water.  G. 
von  Szel6nyi  (Z.  Elektrochem.,  1929,  35,  33 — 37). — 
Measurements  have  been  made  of  the  mutual  solu¬ 
bility  of  o-cresol,  methyl  alcohol,  and  water,  and  a 
series  of  curves  is  constructed  for  ten  mixtures  of 
methyl  alcohol  and  water  (varying  from  0  to  44*3%  of 
methyl  alcohol)  showing  the  effect  of  adding  increasing 
amounts  of  o-cresol  on  the  mutual  miscibility  tem¬ 
peratures.  The  binodal  curves  of  the  system  are  also 
reproduced.  It  is  found  that  the  solubility  of  o-cresol 
in  methyl  alcohol-water  mixtures  decreases  with 
decreasing  concentration  of  alcohol,  and  that  the 
critical  solution  temperature  rises.  A  mixture  of  pure 
o-cresol  (39*5%)  and  water  (60*6%)  has  a  critical  solu¬ 
tion  temperature  of  169*7°.  L.  L.  Bircumshaw. 

Influence  [of  alkali  and  alkaline-earth  halides] 
on  solubility.  W.  Herz  and  E.  Hiebenthal  (Z. 
anorg.  Chem.,  1928, 177,  363— 380).— The  effect  of  the 
halides  of  alkali  and  alkaline-earth  metals  on  the 
solubility  of  potassium  chromate,  potassium  per¬ 
manganate,  phenol,  mercuric  oxide,  potassium  di¬ 
chromate,  iodine,  and  several  organic  acids  was 
determined.  In  the  case  of  the  three  potassium  salts 
the  reverse  effect  was  also  investigated.  The  salts 
were  added  in  varying  concentrations.  In  most  cases 
it  was  possible  to  represent  the  change  in  solubility  by 
a  simple  linear  equation,  but  sometimes  the  relation¬ 
ship  was  logarithmic  in  form.  The  effect  on  the 
solubility  depends  to  a  certain  extent  on  the  at.  wt.  of 
the  added  cation.  A.  J.  Mee. 

Solubility  of  complex  cohalt  and  chromium 
precipitates.  I.  A.  Benratii  [with  K.  Mienes, 
H.  Steinrath,  and  K.  Andreas  (Z.  anorg.  Chem., 
1928,  177,  286 — 302).— The  solubilities  of  hexam- 
mine-,  pen  ta  m  mine-,  tetrarnmine-,  and  diethylene - 
diamine-chromic  and  -cobaltic  complexes  in  solutions 
containing  ammonia  and  in  acid  solutions  which 
contain  a  common  ion  at  varying  concentrations 
have  been  determined  at  25°,  and  the  nature  of  the 
compounds  which  are  stable  in  contact  with  these 
solutions  has  been  established.  II.  F.  Gillbe. 

Distribution  of  ammonia  between  water  and 
chloroform  at  25°.  H.  G.  Dietrich  (J.  Physical 
Chem.,  1929,  33,  95 — 98). — The  distribution  coeffi¬ 
cient  in  the  system  water-ammonia-chloroform  has 
the  value  35*8+0*1  at  25°,  when  expressed  as  the 
ratio  number  of  g.-mol.  ammonia  per  1000  g.  of  water/ 
number  of  g.-mol.  ammonia  per  1000  g.  of  chloroform. 
The  value  varies  with  the  source  of  the  chloroform,  an 
effect  attributed  to  traces  of  impurities  used  to  inhibit 
hydrolysis  of  this  reagent.  An  attempt  to  extend  the 
study  of  this  system  to  zinc  hydroxide  failed  on 
account  of  the  length  of  time  required  to  attain 
equilibrium  and  the  consequent  hydrolysis  of  the 
chloroform.  L.  S.  Theobald. 

Adsorption  from  solution  by  ash-free  adsor¬ 
bent  charcoal.  E.  J.  Miller  (Fifth  Colloid 
Symposium  Monograph,  1927,  55 — 80). — Pure  sugar 
charcoal,  and  other  pure  charcoals,  absorb  acids,  but 
not  inorganic  bases ;  only  the  anion  of  neutral  salts  of 
inorganic  acids  is  adsorbed,  whilst  the  absorption  of 
salts  of  organic  acids  is  partly  hydrolytic  and  partly 
molecular.  By  the  addition  of  certain  impurities  to 
the  charcoals,  adsorption  anomalies  as  recorded  in  the 


literature  could  be  observed.  With  hydroxy-  and 
amino-benzoic  acids  absorption  decreases  in  the 
order  o-,  p-,  m- ;  ehloro-  and  dichloro-acetic  acids  are 
more  strongly  adsorbed  than  acetic,  whilst  glycine  is 
not  adsorbed.  With  butyric,  valeric,  and  hexoic 
acids  the  iso- compounds  are  less  strongly  adsorbed 
than  the  ?i- compounds.  Adsorption  increases  in  the 
order,  ammonium,  trimethylammonium,  triethyl- 
ammonium  hydroxide.  Acids  adsorbed  on  charcoal 
are  incapable  of  inverting  sugar.  The  hydroxyl  ion 
shows  negative  adsorption.  Pure  charcoal  has  no 
isoelectric  point.  Chemical  Abstracts. 

Adsorption  of  certain  vapours  by  charcoal  at 
various  temperatures  up  to  and  above  their 
critical  temperatures.  J.  N.  Pearce  and  C.  M. 
Ivnudson  (Proc.  Iowa  Acad.  Sei.,  1927,  34,  197 — 
212). — The  adsorption  isotherms  for  water  vapour 
differ  from  those  for  ethyl  and  methyl  alcohol, 
ammonia,  and  methylamine,  and  indicate  that  reten¬ 
tion  of  water  is  probably  due  merely  to  capillary 
action.  Freundlich’s  relation  applies,  except  near 
saturation,  to  the  alcohols  and  ammonia,  but  not  to 
water  or  methylamine.  The  applicability  of  other 
relations  is  investigated.  Chemical  Abstracts. 

Adsorption  of  the  fluorine  ion.  B.  Tamamushi 
(Kolloid-Z.,  1929,  47,  58 — 60) . — Comparison  of  the 
adsorption  of  fluorine  ions  and  of  chlorine  ions  by 
pure  sugar  charcoal  from  solutions  of  potassium 
fluoride  and  potassium  chloride  respectively  shows 
that,  in  spite  of  the  greater  hydration  of  the  fluorine 
ion,  it  is  adsorbed  more  strongly  than  the  chlorine  ion. 
This  is  explained  as  a  hydrolytic  adsorption,  the 
solution  becoming  faintly  alkaline,  and  by  a  displace¬ 
ment  of  the  equilibrium  at  the  carbon  surface, 
favouring  complex  formation  in  the  fluoride  solution. 
In  agreement  with  this  view,  sugar  charcoal  adsorbs 
two  to  three  times  as  much  fluorine  ions  as  chlorine 
ions  from  pure  solutions  of  the  corresponding  acids. 

E.  S.  Hedges. 

Application  of  Langmuir's  theory  of  the 
adsorption  of  gases  on  charcoal.  M.  P6laNVI 
(Z.  physikal.  Chem.,  1928,  138,  459 — 462). — A  reply 
to  Zeise’s  criticism  (cf.  A.,  1928,  1182)  of  PolanyFs 
theory.  For  a  number  of  systems  to  which  the 
Langmuir  adsorption  isotherm  is  apparently  applic¬ 
able,  further  observations  suggest  that  the  agreement 
is  fortuitous.  A.  J.  Mee. 

Adsorption  of  gases  and  vapours  by  different 
kinds  of  silica  gels.  E.  Boss  hard  and  E.  Jaag 
(Helv.  Chim.  Acta,  1929,  12,  105 — 1 1 3) . — Thirteen 
silica  gels  have  been  prepared  by  treatment  of  water- 
glass  solutions  of  various  concentrations  with  either 
hydrochloric  or  acetic  acid  or  ferric  chloride.  Differ¬ 
ent  methods  of  drying  and  activation  have  been  used 
for  the  various  gels.  The  adsorption  of  sulphur 
dioxide  and  bromine  vapour  has  been  measured  and 
in  both  cases  this  is  found  to  be  dependent  on  the 
mode  of  preparation  of  the  gel.  Those  produced 
from  the  more  dilute  water-glass  solutions  and  sub¬ 
jected  to  the  slowest  activation  have  the  greatest 
power  of  adsorption  of  sulphur  dioxide.  Adsorption 
of  this  gas  causes  a  dark  brown  coloration  of  the  gel. 
In  the  case  of  bromine  vapour,  adsorption  is  accom¬ 
panied  by  condensation  phenomena.  The  extent  of 
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the  latter  depends  on  the  size  of  the  pores  of  the  gel, 
which  is  determined  by  the  method  of  activation. 
The  size  of  the  particles  of  the  gel  has  no  influence  on 
the  power  of  adsorption  of  either  sulphur  dioxide  or 
bromine.  Tho  heat  produced  on  wetting  the  gel  with 
alcohol  has  been  measured  and  considerable  differences 
have  been  found  amongst  the  different  kinds.  The 
swelling  powers  of  the  gels  have  been  measured  by  the 
method  of  Pavlov  (A.,  1927,  722).  The  weight  of 
finely -powdered  product  obtained  per  c.c.  of  gel  and 
the  resistance  to  pressure  have  also  been  measured. 

E.  N.  Kerr. 

Siloxen  as  adsorbent.  H.  Kautsky  and  G. 
Blinoff  (Z.  physikal.  Chem.,  1928,  139,  497 — 515). — 
The  structure  of  siloxen  is  further  discussed  (cf.  A., 
1926,  924)  and  its  simplicity  compared  with  that  of 
other  adsorbents,  especially  carbon,  is  emphasised. 
Specific  gravity  determinations  support  this  view. 
Siloxen  is  a  good  adsorbent  for  both  gases  and 
dissolved  substances,  although  it  is  less  active  than 
specially-prepared  carbon  adsorbents.  The  addition 
of  alcohols  and  fatty  acids  to  siloxen  during  its 
preparation  brings  about,  in  many  cases,  a  loosening 
of  the  structure  and  this  effect  increases  with  the 
higher  members  of  an  homologous  series.  It  appears 
to  be  connected  with  adsorption  of  the  substance  by 
the  siloxen  to  some  extent,  but  it  also  depends  on  the 
polar  nature  of  the  substance.  Acetone,  which  is 
markedly  adsorbed,  and  ketones  in  general  have  no 
effect,  however,  on  the  physical  structure  of  the  siloxen. 
The  adsorption  isotherms  of  the  first  five  members 
of  the  fatty  acids  in  aqueous  solution  have  been 
determined  and  are  in  good  agreement  with  Traube’s 
rule.  Alcohols,  benzoic  acid,  phenol,  and  phenyl - 
thioearbamide  also  are  adsorbed  and  certain  dyes 
are  decolorised,  but  this  last  effect  may  be  due  to 
reduction.  Aniline  hydrochloride  is  adsorbed  only 
by  oxidised  siloxen ;  hydrolytic  adsorption  occurs, 
the  positive  ions  only  being  fixed.  Compared  with 
other  adsorbents,  the  simple  and  definite  nature  of 
the  surface,  which  can  be  easily  controlled,  makes 
siloxen  especially  suitable  for  the  study  of  adsorption 
phenomena.  L.  S.  Theobald. 

Adsorption  of  carbon  dioxide  by  ferric  hydr¬ 
oxide.  J.  Tillmans,  P.  Hirsch,  and  K.  Schilling 
(Kolloid-Z.,  1929,  47,  98 — 101). — In  connexion  with 
the  question  whether  the  corrosion  of  iron  is  related 
to  an  adsorption  of  carbon  dioxide  by  ferric  hydroxide, 
measurements  have  been  made  of  the  adsorption  of 
carbon  dioxide  (both  in  the  free  state  and  as  hydrogen 
carbonate)  by  precipitated  ferric  hydroxide.  Adsorp- 
tion  was  found  to  occur.  The  freshly-precipitated 
hydroxide  did  not  differ  from  a  preparation  8  days  old, 
but  ferric  hydroxide  precipitated  from  a  hot  solution 
adsorbed  less  than  the  precipitate  formed  in  the  cold. 
When  the  amount  of  sodium  hydrogen  carbonate  was 
kept  constant,  the  amount  of  carbon  dioxide  adsorbed 
increased  with  the  concentration  of  carbon  dioxide  in 
the  solution,  and  when  the  amount  of  carbon  dioxide 
was  kept  constant,  the  carbon  dioxide  adsorbed 
increased  with  the  concentration  of  sodium  hydrogen 
carbonate.  The  adsorption  is  considered  to  be  due 
to  the  formation  of  a  complex  of  the  typo 
Ie(0H)*CO3,xPe(0H)3.  E.  S.  Hedges* 


Adsorption  of  the  alkali  metals  on  a  mercury- 
vacuum  interface.  R.  S.  Bradley  (Phil.  Mag., 

1928,  [viii],  6,  775— 779).— The  results  of  Schmidt 
(A.,  1913,  ii,  190)  and  Oppenheimer  (A.,  1928,  702) 
for  the  surface  tensions  of  alkali  metal  amalgams  are 
used  in  conjunction  with  those  of  Bent  and  Hilde¬ 
brand  (A.,  1928,  130)  for  the  activities  of  the  alkali 
metals  dissolved  in  mercury  to  calculate  the  Gibbs 
surface  excess  T.dojd(log  a2)= constant  where 
a = surface  tension  and  a2= activity  of  the  dissolved 
metal.  The  results  combined  with  those  of  Bragg 
(A.,  1920,  ii,  537)  for  the  atomic  radii  of  the  metals 
indicate  that  the  surface  layer  is  characterised  by 
compounds  of  mercury  with  sodium  and  potassium, 
the  composition  of  which  corresponds  approximately 
with  one  alkali  metal  atom  for  six  mercury  atoms. 
In  caesium  amalgams  no  such  compounds  are  indicated. 

A.  E.  Mitchell. 

Adsorption  of  potassium  chrcmate  on  zinc. 
R.  F.  Reed  and  S.  C.  Horning  (J.  Physical  Chem., 

1929,  33,  136 — 137 ) . — Aqueous  solutions  of  potassium 

chromate  react  with  a  zinc  surface,  depositing  on  it  a 
compound  of  chromium  and  malcing  it  less  active 
towards  methyl-violet.  A  20%  solution  of  potassium 
chromate  yielded  0*003  mg. /cm.2  of  adsorbed  chromate 
on  the  zinc.  Treatment  of  zinc  with  potassium 
chromate  solution  lessens  the  amount  of  moisture 
which  it  can  adsorb.  L.  S.  Theobald. 

Adsorption  of  iodine  on  calcium  fluoride. 
J.  H,  de  Boer  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1928,  31,  906 — 914). — Adsorption  isotherms  for 
iodine  on  calcium  fluoride  have  been  determined. 
A  theoretical  explanation  is  offered.  C.  W.  Gibby. 

Surface  tension  of  solutions.  I.  Influence  of 
salts  on  surface  tension  of  aqueous  solutions  of 
urethane.  The  determinations.  II.  Calcul¬ 
ation  of  surface  tension  from  the  drop-weight. 
III.  Influence  of  salts  on  surface  tension  of 
aqueous  solutions  of  urethane.  Discussion  of 
results.  S.  Palitzsch  (Z.  physikal.  Chem.,  1928, 
138,  379—398,  399—410,  411— 431).— I.  The  drop- 
weight  method  was  used  to  determine  the  influence  of 
salts  on  the  surface  tension  of  aqueous  solutions  of 
urethane.  Twenty-six  salts  of  various  kinds  were 
used,  and  also  hydrochloric  acid.  Tables  are  given 
showing  the  results  of  determinations  on  some  four 
hundred  solutions.  The  accuracy  is  about  1  in  500. 

II.  Modifications  are  made  in  the  methods  of 
Morgan  and  Harkins,  making  them  simpler  and  more 
rapid.  It  is  shown  that  the  calculations  of  Iredale 
are  not  fundamentally  different  from  those  of  Harkins. 
The  radius  of  the  dropping  tube  is  calculated  from  the 
drop-weight  of  water,  and  the  accuracy  of  the  improved 
method  ot  calculation  is  tested  by  determining  the  sur¬ 
face  tension  of  benzene,  for  which  a  value  is  obtained 
in  good  agreement  with  that  found  by  Sugden. 

III.  The  results  obtained  in  section  I  are  re-grouped 
and  discussed.  The  dependence  of  the  influence  of 
salts  on  their  concentration  can  be  investigated  in  two 
ways,  first  by  using  a  solution  with  constant  urethane 
concentration  and  variable  salt  concentration,  and, 
secondly,  by  the  reverse  method  of  using  solutions 
with  variable  urethane  and  constant  salt  concen¬ 
trations.  Curves  are  drawn  for  both  methods.  Those 
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which  are  drawn  for  solutions  containing  the  same 
salt  concentration  but  different  urethane  concentra¬ 
tions  aro  very  similar.  They  cross  the  curve  for  the 
surface  tension  of  salt-free  urethane  solutions.  The 
maximum  lowering  of  the  surface  tension  by  a  given 
quantity  of  a  salt  is  in  a  remarkable  way  characteristic 
for  that  salt.  Salts  can  bo  divided  up  into  two  groups 
according  to  their  influence  on  the  surface  tension, 
in  the  first  group  are  salts  with  bivalent  acid  radicals, 
Tiie  second  contains  salts  with  univalent  acid  radicals. 
The  influence  of  the  first  class  is  more  than  double 
that  of  tho  second .  Phosphates  seem  to  produce  a 
largo  effect,  but  the  salt  which  has  tho  greatest  in¬ 
fluence  is  potassium  ferrocyanide.  A  peculiarity 
was  noted  in  tho  fact  that  different  preparations  of 
potassium  chloride  did  not  give  the  same  results 
although  all  were  chemically  pure,  Tho  interfaeial 
surface  tension  of  solutions  in  equilibrium  with 
urethane  solution  was  determined.  The  action  of 
hydrochloric  acid  was  also  investigated ;  it  differs 
somewhat  from  tho  action  of  salts.  A.  J.  Mee. 

Rate  of  evaporation  through  surface  films. 
It.  Bartlett  and  T.  C.  Poulter  (Proc.  Iowa  Acad. 
Sci,,  1927,  34, 214—215). — Experiments  with  solutions 
of  calcium  and  sodium  chlorides  show  that  tho  rato 
of  evaporation  is  slightly  influenced  by  the  surface 
tension  of  the  liquid.  Chemical  Abstracts. 

Influence  of  adsorbed  films  on  rates  of  evapor¬ 
ation.  It.  P.  Bell  (J.  Physical  Chom.,  1929,  33, 
99 — 117  ;  cf.  A,,  1928,  848). — The  rate  of  evaporation 
of  chlorine  from  solution  in  carbon  tetrachloride  has 
been  measured  at  25°  with  varying  chlorine  concen¬ 
trations  and  velocity  of  air  current ;  the  results  are 
compared  with  various  equations  for  tho  kinetics  of 
evaporation  in  a  current  of  gas.  Measurements  have 
also  been  made  of  tho  reduction  in  the  rate  of  evapor¬ 
ation  which  is  brought  about  by  dissolving  trichloro¬ 
acetic  acid  in  the  carbon  tetrachloride.  The  reduction 
is  attributed  to  surface  adsorption  of  the  acid,  and  it 
would  socra  that  a  saturated  surface  film  of  the  acid 
is  formed  at  concentrations  greater  than  1*4%  by 
weight,  Tho  surface  tension  of  solutions  of  tricliloro- 
acotic  acid  in  carbon  tetrachloride  has  been  determined 
by  tho  drop-weight  method ;  by  the  application  of 
Gibbs’  adsorption  equation  the  lower  limit  of  concen¬ 
tration  for  the  formation  of  a  saturated  film  is  found 
to  bo  1-0 — 1*6%  by  weight,  in  good  agreement  with  tho 
vn luo  given  above.  The  measurement  of  rates  of 
evaporation  is  suggested  as  a  general  method  for  the 
investigation  oi  adsorption  phenomena  in  solutions. 

L.  S.  Theobald. 

Osmosis  of  ternary  liquids.  General  consider¬ 
ations.  VI,  F.  A.  H.  SciIREINEMAKERS  (Proc.  K. 
Akad.  Wetensch.  Amsterdam,  1928,  31,  811 — S22). — 
A  theoretical  discussion  of  the  directions  in  which 
substances  will  diffuse  through  membranes.  The 
effects  have  been  investigated  experimentally  for  the 
system  sodium  dithionat e-barium  dithionate-water, 
with  membranes  of  collodion  and  of  collodion  con¬ 
taining  copper  ferrocyanide  and  for  the  system 
ammonium  chloride-ammonium  succinate-water,  with 
membranes  of  collodion,  pig’s  bladder,  cellophane, 
collodion  containing  copper  ferrocyanide,  and 
parchment.  C.  W.  Gibby. 


Mineral  trees  :  their  formation  and  signifi¬ 
cance.  M.  Copisaeow  (Kolloid-Z.}  1929,  47,  60— 
65). — A  description  is  given  of  arborescent  forms  of 
several  slightly  soluble  inorganic  compounds,  mainly 
salts  of  calcium,  strontium,  barium,  and  cobalt 
The  formation  of  gas  bubbles  is  not  essential  for  the 
production  of  these  structures.  An  analogy  is  drawn 
between  the  production  of  tree  formations  on  the  one 
hand,  and  Liescgang  rings  and  spiral  formations  on  the 
other.  E.  S.  Hedges. 

Liesegang  rings  as  a  periodic  coagulation 
phenomenon.  J.  R.  I.  Hepburn  (J.C.S.,  1929, 
213). — The  formation  of  Liesegang  rings  of  basic 
cupric  carbonate  is  described.  The  theory  of  Henley 
and  Hedges  (A.,  1928,  1323)  concerning  this  pheno¬ 
menon  is  essentially  the  same  as  the  earlier  one  of 
Freundlich.  F.  W.  Wilkins. 

Relation  between  concentration  and  equi¬ 
valent  refractive  power  of  strong  electrolytes  in 
solution.  H.  Kohner  (Z.  physikal.  Chem.,  1928, 
R,  1,  427 — £55). — In  employing  the  mixture  rule  and 
the  Loren tz-Lorenz  formula  to  determine  the  vari¬ 
ation  with  the  concentration  of  the  equivalent  re¬ 
fractive  power  of  a  dissolved  substance,  the  principal 
sources  of  error  lie  in  the  determination  of  the  differ¬ 
ence  between  the  refractive  index  and  tho  density 
of  the  solution  and  solvent.  Tho  refractive  powers 
in  aqueous  solution  of  lithium,  barium,  and  aluminium 
chlorides,  sodium  bromide,  lithium,  sodium,  ammon¬ 
ium,  and  aluminium  sulphates,  and  sodium  and  barium 
chlorates  from  concentrations  of  about  2  g.-equiv./ 
1000  g.  of  water  up  to  saturation  have  been  measured, 
usually  at  25°,  and  prove  in  every  case  to  be  a  linear 
function  of  the  concentration,  increase  in  which 
causes  a  slight  rise  or  slight  fall  in  the  refractive 
power.  For  a  particular  salt,  the  equivalent  dis¬ 
persion  does  not  vary  with  the  concentration.  Ex¬ 
trapolating  the  refractive  powers  to  infinite  dilution, 
it  appears  that  at  this  dilution  the  refractive  powers 
of  electrolytes  are  constituted  additive! y  of  those  of 
their  ions.  The  variation  in  refractive  power  with 
concentration  may  be  explained  by  supposing  that 
with  increasing  concentration  more  and  more  ions  with 
opposite  charges  unite  without  interposition  of  water 
molecules.  R.  On  thill. 

Measurement  of  refraction  of  solutions.  W. 
Geffcken  and  H.  Kohner  (Z.  physikal.  Chem., 
1928,  R,  1,  456—465). — By  fitting  the  Pu  If  rich 
refractometer  with  a  divided  circle  having  finer 
divisions  than  that  usually  supplied,  and  sub¬ 
stituting  a  helium  tube  for  the  sodium  light  and  a 
microscope  with  cross -wires  for  the  reading-lens,  the 
accuracy  of  the  instrument  has  been  very  considerably 
improved.  The  trough  has  also  been  modified  in  such 
a  way  as  to  permit  of  liquid  being  introduced  and 
withdrawn  rapidly  and  without  risk  of  evaporation, 
or  coming  in  contact  with  air.  A  new  form  of 
pykno meter  capable  of  an  accuracy  of  about  0*001%, 
when  20  c.c.  of  liquid  are  used,  is  described. 

R.  Cuthill. 

Relation  between  specific  rotation  and  refrac¬ 
tive  index  of  a  solution.  W.  Perschke  (Z. 
Elektroehem.,  1929,  35,  17 — 18). — Using  Gumprich’s 
data  (Physikal,  Z.,  1923,  24,  434)  for  solutions  of 
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camphor  in  ethyl  alcohol,  camphor  in  benzene,  and 
tartaric  acid  in  water,  it  is  shown  that  the  relation 
between  the  specific  rotatory  power  and  refractive 
index  of  a  solution  may  be  expressed  by  means  of  the 
following  formula,  which  is  independent  of  the  con¬ 
centration  :  log  [a]=a+b  log  n ,  where  a  and  b  are 
coefficients  which  are  approximately  constant  for 
a  given  optically  active  solute  in  a  given  solvent. 

L.  L.  Bircumshaw. 

Rotatory  power  of  tartrates  of  organic  bases  ; 
study  of  strong  electrolytes.  E.  Darmois  (Compt. 
rend.,  1929, 188,  388 — 390). — The  [a]j-coneentration 
curves  of  ammonium  tartrate  and  its  mono-,  di-,  tri-, 
and  tetra-methyl  or  -ethyl  derivatives  follow  the  order 
mentioned,  the  decrease  in  [«]j  being  very  high  for 
tetraethylammonium  tartrate,  whilst  for  benzylamine 
tartrate  there  is  a  considerable  increase.  If  it  is 
assumed  that  the  solutions  contain  only  dissociated 
molecules,  there  is  evidence  that  the  decrease  and 
increase  are  due  respectively  to  dehydration  and 
deformation  of  the  tartrate  ion.  J.  Grant. 

Molecular  structure  in  solution.  IV.  Densi¬ 
ties,  viscosities,  and  electrical  conductivities  of 
aqueous  solutions  of  cobalt  chloride  and  hydro¬ 
chloric  acid  at  different  temperatures.  O.  R. 
Howell  (J.C.S.,  1929,  162— 172).— The  densities, 
viscosities,  and  electrical  conductivities  of  two 
aqueous  solutions,  one  containing  120  g.  of  CoC^ftHLO 
per  litre  with  4A7- hydrochloric  acid  and  the  other 
hydrochloric  acid  alone,  have  been  determined  every 
5°  over  the  temperature  range  0—80°.  The  difference 
curves  are  quite  smooth,  differing  from  those 
previously  obtained  (A.,  1927,  1136)  for  solutions  of 
cobalt  chloride  containing  varying  concentrations  of 
hydrochloric  acid.  Consequently,  the  changes  in¬ 
volved  in  the  two  essentially  similar  colour  changes  are 
fundamentally  different.  It  is  suggested  that  the 
change  in  the  number  of  groups  round  the  cobalt 
atom  takes  place  by  addition  or  subtraction  of  2 
molecules  of  water  to  both  cation  and  anion  on 
cooling  and  heating  respectively.  F.  J.  Wilkins. 

^  Chemical  fogs.  H.  O.  Askew  (Trans.  Proc. 
Sew  Zealand  Inst.,  1928,  59,  165 — 207). 

Unsolved  problems  in  the  molecular-ki ne tic 
behaviour  of  colloidal  suspensions.  E.  O. 
Kraemer  (Fifth  Colloid  Symposium  Monograph, 
1927,  81 — 112). — A  discussion  of  the  limits  of  validity 
of  the  simple  kinetic  theory,  the  causes  of  departure 
from  ideal  relationships,  and  the  extent  to  which  the 
electric  charge  or  volume  of  colloidal  particles  may 
modify  their  behaviour.  Chemical  Abstracts. 

Stability  of  submicrons.  I.  Crystal  dis¬ 
ruption,  crystal  formation,  and  emulsion  form¬ 
ation.  J.  Traube  and  W.  von  Behren  (Z. 
physikal.  Chem.,  1928,  138,  85— 101).— Evidence  is 
adduced  for  the  formation  of  submicrons  in  the  process 
°f  dissolution  of  a  number  of  compounds  among  which 
are  potassium  dichromate,  boric  acid,  aluminium 
citrate,  mercuric  chloride,  and  arsenic  trioxide. 
Complex  salts  of  nickel,  iron,  and  cobalt  are  especially 
prone  to  form  submicrons  during  the  process  of 
dissolution.  Conversely,  the  formation  of  submicrons 
appears  as  an  intermediate  stage  in  the  separation 


from  solution  of  many  crystals,  especially  those  of 
lead  chloride.  The  stages  generally  recognised  in  the 
process  of  dissolution  of  a  crystal  are,  respectively, 
(a)  homogeneous  crystal,  ( b )  aggregate  of  parallel 
pearl-like  cells,  (c)  scission  into  individual  cells,  and 
(d)  scission  of  the  single  cells  into  submicrons.  These 
stages  occur  in  reverse  order  in  the  process  of  crystall¬ 
isation.  Experiments  on  the  emulsification  of 
chloroform  by  means  of  various  peptising  agents 
indicate  that  these  agents  are  capable  of  forming 
submicrons  of  exceptional  stability,  and  the  number 
of  these  increases  with  the  dispersion  of  the  emulsion. 

F  G  Tryhorn 

Colloidal  gold.  H.  Nicol  (J.S.C.I,,  1928,  47, 
343 — 344t). — Pure  red  sols  are  produced  by  adding 
hydrogen  peroxide  or  “  hyperol  ”  in  alcoholic  solution 
to  a  dilute  alkaline  solution  of  a  gold  salt.  Reduction 
by  alcohol  alone  is  possible,  but  is  influenced  by  the 
nature  of  the  container.  Reduction  is  hastened  by 
hydrogen  peroxide,  which  tends  to  form  a  sol  con¬ 
taining  aurous  oxide ;  alcohol  reduces  the  latter  to 
metal.  The  reaction  proceeds  in  the  absence  of 
actinic  light.  The  blue  colour  of  gold  sols  is  due  to 
two  causes  :  (a)  presence  of  oxide,  (b)  presence  of 
aggregates.  The  latter  is  unalterable  if  it  occurs,  as 
when  sodium  peroxide  is  used.  Based  on  the 
principles  studied,  a  method  is  given  for  preparing 
red  sols  of  high  sensitivity. 

Tartaric  acid  method  of  preparing  negatively- 
charged  sols.  II.  Colloidal  nature  of  Fehling’s 
solution.  H.  Dumanski  and  A.  A.  Chaltsev 
(Kolloid-Z,  1920,  47,  121— 131).— Colloid  particles 
can  always  be  detected  in  alkaline  solutions  of  copper 
tartrate.  In  a  solution  containing  1  mol.  of  copper 
hydroxide  to  about  1*5  mols.  of  tartaric  acid  and  not 
more  than  1  mol.  of  sodium  hydroxide,  the  basic  salt 
CuC4H406,Gu(OH)2  is  present.  This  salt  may  also 
be  formed  by  shaking  copper  hydroxide  with  an 
excess  of  copper  tartrate  in  water ;  it  is  decomposed 
by  more  concentrated  alkali  solution.  A  colloidal 
basic  salt,  3CuC4H4Og?5Cu(OH)2,  can  be  produced  by 
mixing  copper  tartrate  with  an  excess  of  copper 
hydroxide  in  water.  When  the  system  is  gently 
warmed,  a  copper  oxide  sol  is  produced,  which  is 
negatively  charged  and  may  be  purified  by  dialysis. 
Concentrated  solutions  of  alkali  cause  coagulation. 
Copper  tartrate  is  considered  to  react  with  sodium 
hydroxide  in  the  same  way  as  any  other  salt,  but  the 
copper  hydroxide  or  basic  salt  remains  in  colloidal 
solution  in  consequence  of  the  protective  effect  of 
organic  hydroxy-compounds  on  negative  sols.  Com¬ 
plex  tartrates  of  copper  and  the  alkali  metals  cannot 
be  prepared,  and  those  the  preparation  of  which  has 
been  claimed  are  said  to  consist  of  mixtures  or  solid 
sols  of  cupric  hydroxide  or  basic  salts  in  sodium 
tartrate  crystals.  Sols  of  cupric  sulphide  and  of 
copper  ferrocyanide  may  readily  be  formed  from 
solutions  of  copper  tartrate  in  sodium  hydroxide. 
The  cupric  oxide  sol  in  alkaline  Fehling’s  solution  is  a 
strong  oxidising  and  catalytic  agent  in  virtue  of  its 
high  degree  of  dispersion,  and  its  colloidal  nature  is 
used  to  explain  the  phenomena  of  ageing,  oxidation 
of  sugars,  formation  of  cuprous  oxide  sols,  and  other 
properties.  E.  S.  Hedges. 
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State  of  copper  and  iron  in  alkaline  solution 
in  presence  of  hydroxylic  organic  substances. 
W.  Bachmank  (Kolloid«Z.,  1929,  47,  49 — 55). — An 
examination  has  been  made  of  the  solutions  formed 
when  sodium  hydroxide  is  slowly  added  to  solutions 
containing  copper  or  iron  salts  in  presence  of  glycol, 
glycerol,  mannitol,  dextrose,  sucrose,  dextrin,  and 
starch.  The  investigation  was  made  by  fractional 
dialysis  using  different  membranes,  ultra  microscopic 
examination,  ultra-filtration,  measurement  of  sensi¬ 
tivity  to  electrolytes,  cataphoresis,  and  electrolysis, 
and  the  conclusion  was  reached  that  the  dissolved 
metal  is  present  partly  as  a  colloid  and  partly  as  a 
orystalloidal  complex,  the  relative  proportions  of  the 
two  states  depending  on  the  conditions.  The  sensi¬ 
tivity  of  such  systems  to  hydrolysis  decreases  with 
increasing  number  of  hydroxyl  groups  in  the  organic 
substance.  E.  S,  Hedges. 

System  colloidal  ferric  hydroxide-hydro- 
chloric  acid-water.  E.  Heymann  (Kolloid-Z., 
1929,  47,  48). — A  preliminary  account  of  a  study  of 
equilibrium  in  aqueous  ferric  chloride  solutions  which 
have  been  allowed  to  age  until  the  content  of  colloidal 
ferric  hydroxide  has  become  constant.  It  is  shown 
that  the  quotient  [HCl]3/[FeCl3]  is  not  constant,  but 
undergoes  a  steady  change  with  a  variation  of  about 
30%,  This  indicates  that  the  active  mass  of  the 
colloidal  ferric  hydroxide  cannot  be  regarded  as 
constant.  The  size  of  the  particles  also  influences  the 
equilibrium,  and  the  chlorine  content  of  the  colloid 
particles  is  greater  when  they  have  been  formed  by 
hydrolysis  than  when  the  system  has  been  prepared  by 
adding  hydrochloric  acid  to  colloidal  ferric  hydroxide. 

E.  S,  Hedges. 

Micellar  state  of  starch.  SI.  Sam  eg  (Kolloid-Z., 
1929,  47,  81 — 82). — The  author  summarises  his  views 
and  shows  that  they  are  not  completely  at  variance 
with  those  of  Malfitano  (of.  A.,  1928,  1186). 

E.  S.  Hedges. 

Structures  of  clear  sodium  oleate  gels  and 
number  of  nuclei  in  these  gels.  R.  Zsigmondy 
(Kolloid-Z.,  1929,  47,  97 — 98). — The  structures  of 
sodium  oleate  gels  obtained  under  different  conditions 
are  discussed.  In  those  clear  gels  that  show  the 
presence  of  nuclei,  the  number  of  nuclei  depends  on 
the  degree  of  supercooling  in  a  similar  way  to  the 
relation  found  with  undercooled  melts. 

E.  S.  Hedges. 

Theory  of  emulsions.  Wa.  Ostwald  (Kolloid- 
Z.,  1929,  47,  131— 132).— The  author’s  41  phase- 
volume  theory  ”  of  emulsions  (A.,  1910,  ii,  194)  can  be 
applied  only  to  the  ideal  case  of  pure,  two-phase, 
unprotected,  strictly  raonodisperse  systems.  The 
application  of  the  theory  to  polydisperse  and  protected 
emulsions  is  due  to  a  misunderstanding  (cf.  Bancroft, 
A.,  1912,  ii,  542).  E.  S.  Hedges. 

Emulsions.  I.  Influence  of  soap  content  of 
both  phases  on  the  [stability  of]  the  emulsion. 
J.  Weichherz  (Kolloid-Z.,  1929,  47,  133 — 130). — 
With  small  amounts  of  soap  as  the  emulsifier,  oil-in¬ 
water  emulsions  are  readily  prepared,  but  stable 
water-in-oil  emulsions  are  formed  only  in  presence  of 
larger  amounts  of  soap.  When  such  a  water-in-oil 
emulsion  is  diluted  with  water  a  phase  reversal  occurs 


at  a  critical  phase-volume  relation,  with  formation  of 
an  oil-in -water  emulsion.  This  critical  phase- volume 
relation  is  not  connected  with  the  phase-volume  theory 
of  Wa.  Ostwald  (A.,  1910,  ii,  194),  for  the  critical  point 
is  a  function  of  the  soap  content.  E.  S.  Hedges. 

Absorption  of  light  in  colloid  systems  as  a 
function  of  the  layer  thickness.  E.  Galvez  (IColl- 
oidchcin.  Beih.,  1929,  28,  148— 154).— Theoretical. 

E.  S.  Hedges. 

Scattering  of  light  in  colloidal  solutions  and 
gels,  I.  Agar  sol  and  gel.  K.  Krishnamurti 
(Proc.  Roy,  Soe.,  1929,  A,  122,  76 — 103). — Previous 
work  is  summarised  and  methods  are  described  for 
measuring  the  relative  intensity  and  degree  of 
depolarisation  of  the  light  scattered  by  agar  sols  and 
gels  over  the  range  10—80°.  In  reference  to  these 
measurements  the  nature  of  gelatinisation  is  dis¬ 
cussed,  Agar  sols  are  considered  as  colloids  having 
as  the  intermicellary  liquid  a  molecular  solution  of 
agar.  On  cooling  to  about  35°,  the  hydration  of  the 
colloid  particles  increases  appreciably  and  the  inter- 
mieellary  solution  becomes  supersaturated.  As  a 
result,  fresh  colloid  particles  are  formed,  and  when 
these  are  sufficiently  numerous,  further  super¬ 
saturation  is  relieved  by  the  condensation  of  the 
dissolved  agar  on  the  particles  already  present  in 
the  sol.  This  brings  about  an  increase  in  the  size  of 
the  particles,  and  tends  to  make  them  more  spherical 
in  shape.  The  phenomenon  of  gel-formation  is 
essentially  due  to  the  union  of  the  hydrated  particles 
enmeshing  the  intermicellary  liquid,  and  it  is  particu¬ 
larly  emphasised  that  the  precipitation  tendency  is 
not  always  the  main  factor  which  is  responsible  for 
gelatinisation.  A  comparison  of  the  light-scattering 
capacity  of  agar  sols  and  gels  at  the  same  temperature 
shows  that  gels  are  distinctly  more  opalescent,  and 
that  with  rise  of  temperature  the  difference  between 
the  sol  and  gel  tends  to  diminish.  This  suggests  that 
the  micelles  present  in  gels  are  bigger  than  those  in 
sols  at  the  same  temperature.  The  intensity  (I)  of 
the  scattered  light  increases  with  the  concentration  of 
the  sols  and  gels.  The  regular  increase  with  concen¬ 
trations  of  the  ratio  of  I  in  the  sol  and  gel  states 
indicates  that  the  micelles  in  the  concentrated  gels 
are  bigger  and  more  numerous  than  in  the  dilute  gels. 
The  intensity  of  the  light  scattered  by  agar  sols 
increases  with  time  at  and  below  35°,  until  finally  a 
constant  value  is  reached,  and  the  lower  the  temper¬ 
ature  the  more  rapid  is  the  change.  The  effect  of 
sudden  cooling  of  agar  sols  on  the  light-scattering 
capacity  of  the  gel  was  investigated,  and  in  all  cases 
gel-formation  was  accompanied  by  a  distinct  increase 
in  the  Tyndall  number.  The  depolarisation  factor  0 
of  the  light  scattered  by  agar  sols  and  gels  was  also 
found  to  vary  with  temperature  and  concentration. 
With  concentrated  sols  (2*0%)  0  increases  regularly 
as  the  temperature  is  lowered  below  33%  whilst  in 
dilute  sols  (0*2%)  0  decreases  with  fall  of  temperature, 
and  with  0*5%  sols  0  decreases  at  first  to  a  minimum 
and  then  rises.  The  light  thrown  by  these  results  on 
the  changes  in  size  and  shape  of  the  gel  particles  is 
discussed.  L.  L,  Bibcumshaw. 

Behaviour  of  cellulose  nitrate  gels  in  polarised 
light.  A.  J.  Phillips  (J.  Physical  Chern.,  1929,  33, 
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118 — 130;  cf.  Tissot,  B.,  1926,  723). — Various 
commercial  cellulose  nitrates  have  been  examined  in 
polarised  light.  The  colours  exhibited  by  samples  of 
varying  nitrogen  content  depend  on  the  degree  of 
dispersion  of  the  cellulose  nitrate,  which,  in  turn,  is 
affected  by  the  percentage  of  water  in  the  nitrating 
bath,  by  the  ratio  of  nitric  to  sulphuric  acids,  the  time 
and  temperature  of  nitration,  viscosity,  reduction 
processes,  ultra-violet  light,  heat,  and  superheated 
water.  The  degree  of  dispersion  effected  by  nitration 
to  a  definite  nitrogen  content  is  a  more  powerful 
factor  in  determining  the  colour  exhibited  with 
polarised  light  than  is  chemical  constitution.  The 
transmitted  light  ranges  from  red  to  blue  as  the  degree 
of  dispersion  decreases.  L.  S.  Theobald. 

Silver  nuclear  sol  and  its  derivatives.  I. 
Action  of  light  on  these  sols.  A.  Galecki  and 
E.  Spyciialski  (Z.  anorg.  Chem.,  1928,  177,  337 — 
344). — The  sensitiveness  to  light  of  a  number  of 
silver  sols  and  derivatives  has  been  measured  in  terms 
of  the  time  required  for  complete  decolorisation  to  be 
produced  under  irradiation  by  a  quartz  mercury  arc 
lamp.  The  sensitiveness  is  greatest  for  those  sols 
which  contain  the  smallest  particles,  and  dilution  of 
the  sols  reduces  the  time  needed  for  decolorisation. 
Irradiation  produces  a  decrease  of  the  viscosity  of  the 
sols,  which,  however,  is  less  for  aged  sols  than  for  those 
recently  prepared.  The  viscosity  of  the  decolorised 
sols,  although  very  small,  is  diminished  by  further 
irradiation.  After  decolorisation  the  conductivity  of 
the  sols  increases,  but  on  further  irradiation  a  con¬ 
siderable  decrease  of  conductivity  ensues ;  parallel 
changes  occur  in  the  optical  properties  of  the  sols.  It 
thus  appears  that  on  prolonged  irradiation  colloidal 
particles  are  again  formed.  H.  F.  Gillbe. 

Dielectric  constants  of  silver  sols  when  diluted 
with  varying  amounts  of  ethyl  alcohol.  G.  D. 
Rock  and  S.  Klosky  (J.  Physical  Chem.,  1929,  33, 
143 — 147)- — The  dielectric  constants  of  silver  sols 
prepared  by  heating  suspensions  of  freshly-prepared 
silver  oxide  in  water  to  boiling,  filtering  hot,  cooling, 
and  reheating  to  80°,  have  been  measured  at  23  ±1° 
in  aqueous  solutions  containing  up  to  41*6%  of  ethyl 
alcohol.  In  agreement  with  Errera  (A.,  1923,  ii,  388), 
the  dielectric  constants  of  the  sols  are  substantially 
equal  to  those  of  the  pure  dispersion  media. 

L.  S.  Theobald. 

Ionic  equilibrium  in  colloidal  solutions.  H.  D. 
Murray  (J.  Physical  Chem.,  1929,  33,  138—142).— 
The  stability  of  sols  as  affected  by  electrolytes  is 
discussed  in  reference  to  the  view  that  the  colloidal 
particle  first  adsorbs  the  electrolyte,  which  is  then 
free  to  dissociate  in  such  a  manner  that  the  ion 
remaining  attached  to  the  particle  is  that  having  the 
same  chemical  nature  as  the  particle  itself. 

L.  S.  Theobald. 

Variations  of  electrical  charge  of  colloidal 
particles.  III.  The  influence  of  non-electro¬ 
lytes  on  the  cataphoretic  speed  of  colloidal 
particles  and  the  adsorption  of  ions  by  colloidal 
particles  as  indicated  by  such  measurements. 
J.  Mukherjee,  S.  Rai-Choudhury,  and  A.  N.  Rao 
(J*  Indian  Chem.  Soc.,  1928,  5,  697—713;  cf.  A., 
1928,  15). — Migration  velocity  measurements,  at  35°, 


have  been  made  with  arsenious  sulphide  sols  in 
presence  of  methyl,  ethyl,  and  taobutyl  alcohols, 
carbamide,  sucrose,  and  acetone.  In  all  cases  the 
rate  of  migration  (sec.  volt/cm.  X  10s)  decreases  with 
added  non-electrolyte,  irrespective  of  an  increase 
(carbamide)  or  decrease  (sucrose)  in  the  dielectric 
constant  of  the  medium.  The  potential  of  the  double 
layer  is  not  determined  by  the  change  in  dielectric 
constant  alone  (cf.  Freundlich,  “  Kapillarchemie,” 
1922,  638),  and  the  expression  Uq/Ic  (where  v0— 
cataphoretic  speed  after  viscosity  correction  and 
Ic= dielectric  constant)  shows  a  steady  decrease  for 
methyl  alcohol,  sucrose,  and  carbamide.  A  tentative 
explanation  of  the  results  is  advanced  depending  on 
the  change  of  density  of  the  charge  and  the  thickness 
of  the  double  layer.  The  effect  of  methyl  and  ethyl 
alcohols  on  arsenious  sulphide  sols  containing  varying 
amounts  of  potassium  chloride  and  hydrochloric  acid 
has  also  been  studied.  With  varying  concentration 
of  potassium  chloride  the  values  for  a  fixed  alcohol 
content  decrease  until  the  electrolyte  concentration  is 
0*02iV,  and  then  increase;  methyl  alcohol  shows  a 
corresponding  minimum  at  about  0*005 A,  and  the 
subsequent  increase  is  much  greater.  These  results 
indicate  that  neither  the  cataphoretic  speed  nor  the 
potential  of  the  double  layer  has  a  critical  value  at  the 
coagulating  concentration.  It  is  suggested  that  the 
cataphoretic  speed  is  proportional  to  the  product  of 
the  surface  density  and  the  thickness  of  the  double 
layer,  the  thickness  depending  on  the  dielectric 
constant.  The  relation  between  the  rate  of  migration 
and  the  adsorption  of  ions  is  also  discussed. 

H.  Burton. 

Variation  of  electrical  charge  of  colloidal 
particles.  IV.  Effect  of  dilution  on  charge  of 
colloidal  particles  in  presence  and  absence  of 
electrolytes.  J,  N.  Mukherjee,  S.  P.  Rai- 
Chaudhuri,  and  A.  S.  Bhattacharyya  (J.  Indian 
Chem.  Soc.,  1928,  5,  735—751). — A  continuation  of 
work  previously  described  (A.,  1928,  15)  on  the 
variation  of  the  charges  on  arsenious  sulphide  sols 
on  dilution.  The  rate  of  migration  diminishes 
steadily  on  dilution  with  water,  but  in  presence  of 
potassium  chloride  the  initial  decrease  is  followed  by 
an  increase  (in  one  case  an  increase  followed  by  a 
decrease  was  observed).  With  ferric  hydroxide  sols 
the  potential  gradient  does  not  remain  constant 
during  cataphoresis  except  when  a  mixture  of  ferric 
chloride  and  hydrochloric  acid  is  used  as  the  upper 
liquid.  Five-fold  dilution  with  water  causes  an 
increase  in  the  rate  of  migration  from  51*5  to  63*1, 
this  value  remaining  nearly  constant  up  to  twenty¬ 
fold  dilution.  Coagulation  of  arsenious  sulphide  sols 
takes  place  at  a  much  higher  cataphoretic  speed  than 
that  of  the  “  pure  ”  sol.  The  results  previously 
obtained  (loc.  cit.)  are  ascribed  to  the  different  method 
of  preparation,  and  to  differences  in  the  composition 
of  the  sol.  The  mechanism  of  coagulation  and  the 
relation  between  cataphoretic  speed  and  adsorption 
of  ions  arc  discussed.  H.  Burton. 

[Electric]  charge  of  carbon.  H.  R,  Kruyt  and 
G.  S.  de  Kadt  (Kolloid-Z.,  1929,  47,  44).— Experi¬ 
ments  on  ash-free  carbon  by  a  cataphoretic  method 
and  by  precipitation  with  electrolytes  have  shown  that 


262 


BRITISH  CHEMICAL  ABSTRACTS » — A. 


the  carbon  particles  have  a  negative  charge  in  water* 
If  the  carbon  is  heated  at  1000°  in  an  atmosphere  of 
carbon  dioxide  or  in  a  vacuum,  the  product  is  positively 
charged  in  water.  The  positive  carbon  acquires  a 
negative  charge,  however,  when  it  is  heated  at  400°  in 
a  stream  of  oxygen.  Whilst  the  positive  carbon  is 
not  able  to  adsorb  sodium  hydroxide,  the  negative 
carbon  has  a  high  binding  capacity  for  alkali.  It  is 
suggested  that  by  treatment  with  oxygen  at  400°  a 
negative  surface  compound  is  produced,  which  gives 
carbonyl  groups  with  water ;  this  superficial  compound 
may  be  decomposed  at  1000°,  leaving  the  carbon  with 
a  positive  charge,  E,  S.  Hedges. 

Elastic  properties  of  acid  and  alkaline  silicic 
acid  and  their  inner  structure*  M.  Kroger  and 
K.  Fischer  (Kolloid-Z.,  1929, 47, 10 — 14). — Measure¬ 
ments  of  the  velocity  of  gelatinisation  of  silicic  acid 
in  relation  to  the  nature  and  hydrogen-ion  concen¬ 
tration  of  the  reacting  acid  are  recorded.  The  more 
rapidly  gelatinisation  occurs,  the  sooner  syneresis 
sets  in*  The  shrinkage  due  to  syneresis  has  been 
measured  and  was  found  to  increase  with  rising 
alkalinity  of  the  gel ;  at  the  neutral  point  a  discon¬ 
tinuity  was  observed*  Measurements  were  also  made 
of  the  plastic  and  elastic  properties  of  the  acid, 
neutral,  and  alkaline  gels.  For  gels  of  the  same 
age,  the  elastic  properties  are  not  very  different*  The 
plastic  properties  increase  in  passing  from  acid  to 
alkaline  gels.  The  results  are  discussed  in  relation  to 
the  inner  structure  of  the  gels,  E.  S.  Hedges* 

Influence  of  mixtures  of  electrolytes  on  the 
viscosity  of  sols  of  gum  arable.  H.  J.  C.  Ten- 
deloo  (Roe.  trav,  chim,,  1929,  48,  23 — 26). — The 
influence  of  mixtures  of  potassium,  barium,  and 
pentammine  eobaitie  chlorides  in  pairs  on  the  viscosity 
of  sols  of  gum  arabic  has  been  determined  at  26°.  A 
comparison  of  the  influence  of  the  separate  electrolytes 
and  their  mixtures  at  equivalent  concentrations  seems 
to  indicate  that  there  is  an  influence  which  is  propor¬ 
tional  to  the  total  amount  of  the  electrolytes  present. 

R.  N.  Kerr. 

Mol.  wt.  of  cellulose.  D.  Macgillavry  (Rec. 
trav.  chim.,  1929,  48,  18 — 22). — A  theoretical  dis¬ 
cussion  of  the  theory  of  Hess  (A.,  1924,  i,  142)  that 
the  rotatory  power  of  a  solution  of  cellulose  in 
Schweitzer’s  reagent  is  due  to  a  complex  formed 
between  copper  and  every  glucose  unit  of  the  cellulose 
molecule.  An  alternative  type  of  intermediate 
complex  with  a  similar  rotatory  power  is  suggested  in 
which  only  a  fraction  of  the  glucose  units  in  the 
molecule  combine  with  copper.  On  the  assumption 
that  each  glucose  unit  reacts  independently  of  the 
rest  of  the  molecule  a  modified  formula  for  the 
equilibrium  is  given.  This  formula  may  not  be 
applied  to  determine  the  mol.  wt,  of  cellulose  as  Hess 
has  done.  The  method  for  calculating  the  equili¬ 
brium  concentration  of  the  intermediate  product  is 
described.  R.  N.  Kerr. 

Velocity  function  of  viscosity  of  disperse 
systems,  G,  W.  S.  Blair  (Kolloid-Z,,  1929,  47, 
76 — SI). — -It  is  shown  on  theoretical  grounds  that  a 
linear  relation  between  the  pressure  acting  on  a 
system  flowing  through  a  capillary  and  the  amount  of 
liquid  flowing  in  unit  time  is  more  probable  than  a 


parabolic  relation.  Two  of  the  examples  quoted  by 
Ostwald  (A.,  1925,  291)  give  tho  same  mean  error,  no 
matter  which  form  of  equation  is  applied. 

E*  S.  Hedges, 

Mathematical  representation  of  the  structure 
region  of  viscosity.  Wo.  Ostwald  (Kolloid-Z,, 
1929,  47,  176 — 187). — The  equation  given  by  Blair 
(ef.  preceding  abstract)  is  applicable  only  to  systems 
showing  little  structure  viscosity  and  breaks  down 
when  applied  to  many  other  cases,  where  structure 
viscosity  is  pronounced*  At  tho  same  time,  the 
possibility  of  applying  Blair’s  equation  to  many 
practical,  technical  needs  is  recognised, 

E.  S.  Hedges. 

Dual  emulsions  with  examples  of  interest  in 
the  spraying  of  trees.  R.  M.  Woodman  (J. 
Physical  Chem.,  1929,  33,  88—94;  cf.  A.,  1926,  676; 
B*,  1926,  139), — Observations  on  dual  systems  at 
the  same  phase-volume  ratio  are  recorded  and  dis¬ 
cussed  in  relation  to  the  preparation  of  spraying 
emulsions.  Shaking  10  c.c.  of  light  petroleum  with 
an  equal  volume  of  0*5%  aqueous  solution  of  potass¬ 
ium  oleate  at  25°  gives  an  emulsion  which  creams 
upwards  and  is  apparently  of  the  oil-in- water  type, 
but  which  actually  is  a  water-in«oil  emulsion  as  shown 
by  the  drop  test*  Re-shaking  and  keeping  gives 
emulsions  of  both  types,  and  finally,  on  further 
keeping  inversion  occurs.  Experiments  with  aqueous 
solutions  of  potassium  oleate  oi  various  concentrations 
and  of  phenol,  cyc/ohexanol,  cresol,  and  methykyefo- 
hex  and  show  that  in  the  ease  of  emulsions  of  the 
type  hydroxyl  compound-in-soap  solution  an  increase 
in  the  concentration  of  the  emulsifier  causes  easier 
emulsification  when  the  phase-volume  is  kept  constant. 
When  this  is  altered,  excess  of  one  phase  tends  to 
make  it  the  stable  one,  especially  when  the  amount 
of  emulsifier  is  low  (cf.  loc.  ciL ),  although  actually 
no  stable  emulsion  of  the  type  soap-in-hydroxyl 
compound  is  obtained.  In  some  cases  where  in¬ 
version  occurs  with  a  change  in  phase- volume  ratio, 
a  critical  value  of  this  ratio  is  obtained  where  both 
types  of  emulsion  are  possible  according  to  the  method 
of  shaking  employed.  Since  an  oil-in-water  emulsion 
is  essential  for  spraying,  these  systems  are  unsuitable 
for  actual  practice  where  a  concentrated  emulsion  is 
often  first  made  and  then  diluted.  Tho  danger 
of  preparing  an  emulsion  of  the  wrong  type  may  be 
avoided  by  first  making  the  emulsion  so  that  the 
phase- volume  ratio  of  aqueous  to  oil  media  is  at 
least  (2 — 4)/l,  when  the  emulsion  of  the  desired  typo 
is  obtained.  In  the  system  cresol-gelatin-water 
(A,,  1926,  676)  previous  wetting  of  the  containing 
vessel  does  not  affect  the  type  of  emulsion  formed, 

L,  S.  Theobald, 

Stability  of  emulsions,  unimole  eular  and 
multimolecular  films,  thickness  of  the  water 
film  on  salt  solutions,  and  spreading  of  liquids, 
W,  D.  Harkins  [with  J.  W.  Morgan,  N.  Berman, 
B.  Guisberg,  and  B,  B.  Freud]  (Fifth  Colloid 
Symposium  Monograph,  1928,  19— 48).— Only  di-p- 
naphthylamine  and  a-di-P-triphenylethyl  give  multi- 
molecular  films  on  water ;  other  substances  do  so  on 
calcium  chloride  solutions.  Mixtures  of  stearic  acid 
and  phenanthrene  give  multimolecular  films ;  the 
film  strength  and  thickness  have  been  investigated. 
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The  stability  of  emulsions  is  determined  from  observ¬ 
ations  on  the  size  distribution  of  the  droplets  at 
intervals.  Chemical  Abstracts. 

Stability  of  submicrons.  Disintegration  and 
formation  of  crystals,  and  formation  of  emul¬ 
sions.  J.  Tbaube  (Kolloid-Z,,  1929,  47,  45-~~~47),— 
When  a  drop  of  saturated  potassium  dichromate 
solution  is  allowed  to  crystallise  on  a  microscope  slide 
and  a  drop  of  water  is  then  placed  in  contact  with  it, 
ulfcramieroseopic  examination  reveals  the  presence  of 
numerous  submicrons.  These  appear  to  be  produced 
by  disintegration  of  the  crystals  of  potassium  di- 
chromate  prior  to  their  dissolution.  The  same 
phenomenon  is  observed  with  most  other  salts  which 
are  not  too  soluble,  particularly  with  mercuric 
chloride,  where  the  submicrons  may  have  a  life- 
period  of  1  or  2  min.  Complex  compounds,  such  as 
potassium  hexanitrocobaltate,  show  the  effect  best. 
The  phenomenon  is  considered  to  be  consistent  with 
Smekal’s  theory  of  “  lattice  blocks  ”  (Z.  techn.  Phys., 
1927,  561;  Naturwiss.,  1922,  799),  according  to  which 
crystals  are  built  up  of  blocks  of  molecular  units 
separated  by  pores  or  canals.  The  “  lattice  blocks  ” 
and  the  submicrons  have  the  same  order  of  magnitude, 
Kb5  mm.  The  precipitation  of  zinc  ammonium 
phosphate  and  of  lead  chloride  by  mixing  solutions  of 
reagents  has  been  followed  under  the  ultramicroscope, 
and  similar  submicrons,  exhibiting  the  Brownian 
movement,  were  observed.  Submicrons  were  also 
observed  in  the  emulsions  formed  by  shaking  chloro¬ 
form  and  water  with  saponin  or  other  peptising  agent. 

E.  S.  Hedges. 

Mechanical  coagulation  as  a  coagulation  at  the 
surface  of  contact.  H.  Freundlich  and  S.  Loeb- 
mann  (Z.  physikal.  Chem.,  1928,  139,  368—374).— 
The  coagulation  by  stirring  of  a  FeO(OIT)  sol,  prepared 
bv  the  oxidation  of  iron  carbonyl  with  hydrogen 
peroxide  has  been  further  investigated.  This 
mechanical  coagulation  has  many  characteristics  in 
common  with  that  of  the  copper  oxide  sol  previously 
investigated  (Freundlich  and  Kroch,  A.,  1927,  18) ;  it 
is  independent  of  the  concentration  of  the  sol  and  of 
the  quantity  of  liquid  stirred,  but  is  proportional  to 
the  square  of  the  rate  of  stirring.  It  differs  in  the 
fact  that  only  a  definite  fraction  of  the  colloidal 
particles  can  be  coagulated  by  stirring.  Coagulation 
is  also  brought  about  by  the  passage  of  a  current  of 
air, .  and  by  shaking  with  quartz  or  with  organic 
liquids  such  as  benzene  and  nitrobenzene,  the  rate 
of  coagulation  increasing  with  a  rise  in  the  dielectric 
constant  of  the  liquid.  When  coagulation  is  suffici¬ 
ently  slow,  as  is  the  case  with  stirring,  coagula  with 
regularly- ordered  particles  result.  Mechanical  co¬ 
agulation  appears  to  be  the  result  of  an  enlargement  of 
the  surface  of  contact,  and  the  present  work  is  discussed 
in  the  light  of  Deutsch’s  (A.,  1928,  1183)  explanation 
of  coagulation  at  an  interface.  L.  S.  Theobald. 

Precipitation  of  gelatin  by  inorganic  colloids. 
R.  Wintgen  and  H.  Engelmann  (Kolloid-Z.,  1929, 
47,  104 — 121). — The  precipitation  of  gelatin  by 
colloidal  aluminium  hydroxide  has  been  studied  on 
the  same  lines  as  a  previous  investigation  by  Wintgen 
and  Lowenthal  (A.,  1924,  ii,  739).  The  previous  work. 
indicated  a  value  of  about  30,000  for  the  equivalent 


aggregate  weight  of  gelatin  when  precipitated  by 
ferric  hydroxide  or  by  chromium  hydroxide,  and  these 
experiments  have  been  repeated  and  the  results 
confirmed.  The  value  agrees  with  that  obtained 
from  measurements  of  osmotic  pressure.  The  ex¬ 
periments  with  colloidal  aluminium  hydroxide  give  a 
value  of  only  19,700  for  the  equivalent  aggregate 
weight  of  gelatin,  but,  since  the  intermicellar  liquid 
was  found  to  contain  basic  aluminium  chloride,  it  is 
believed  that  the  latter  has  a  dispersing  effect  on 
some  of  the  gelatin,  thus  reducing  its  apparent  mol. 
wt.  The  equivalent  aggregate  weight  of  gelatin  is 
greater  at  the  isoelectric  point  and  alters  with  time, 
undergoing  a  fairly  sharp  rise  to  about  220,000, 
followed  by  a  slow  fall  to  about  the  original  value. 
Increasing  quantities  of  alkali  progressively  diminish 
the  equivalent  aggregate  weight  of  gelatin. 

E.  3.  Hedges. 

Effect  of  electrolytes  on  organic  isocolloid 
systems.  L.  Auer  (Kolloid-Z.,  1929,  47,  33—43).— 
In  an  attempt  to  study  the  relation  between  the  effect 
of  gases  on  films  of  fatty  oils  and  the  effect  of  elec¬ 
trolytes  on  aqueous  colloids,  the  influence  of 
electrolytes  on  fatty  oils  has  been  investigated.  The 
metallic  salts  were  dissolved  directly  in  the  fatty  oil 
(which  is  regarded  as  an  isocolloid  system)  at  temper¬ 
atures  between  280°  and  310°.  The  general  effect 
is  the  formation  of  a  more  viscous  liquid,  which  when 
cooled  produces  gels  of  different  degrees  of  rigidity. 
Examination  of  a  large  number  of  salts  with  linseed 
oil  showed  that  both  the  cation  and  the  anion  in¬ 
fluence  the  change,  but  the  cation  is  predominant. 
Increasing  concentration  of  the  electrolyte  causes 
greater  increase  in  viscosity ;  in  a  few  cases  a  lowering 
of  viscosity  is  observed  and  then  the  lowering  is 
greater  for  increasing  concentration  of  the  electrolyte. 
The  nature  and  pressure  of  the  atmosphere  in  which 
the  experiment  is  conducted  and  the  duration  of 
heating  also  affect  the  product.  The  substances 
produced  from  wood  oil,  castor  oil,  linseed  oil,  rape 
oil,  fish  oil,  sunflower  oil,  and  olive  oil  are  described. 

E.  S.  Hedges. 

Unity  in  the  theory  of  colloids.  H.  K.  Kruyt 
(Fifth  Colloid  Symposium  Monograph,  1928,  7 — 18). — 
A  review. 

Gel  pseudomorphs.  M.  Kroger  and  K. 
Fischer  (Kolloid-Z.,  1929,  47,  5 — 11).— A  gel  of 
magnesium  hydroxide  can  be  prepared  by  adding 
water  to  a  3%  solution  of  magnesium  cth oxide  in 
methyl  alcohol.  Such  a  gel  is  not  very  stable  and 
rapidly  undergoes  syneresis,  the  more  readily  the 
higher  is  the  concentration.  The  gel  may  be  stabilised 
by  the  addition  of  glycerol,  glycol,  and  similar  sub¬ 
stances,  but  the  effect  does  not  appear  to  be  connected 
with  the  viscous  nature  of  these  substances,  but  appears 
to  be  a  peptising  effect.  By  using  water,  glycerol, 
and  alcohol  in  the  proportions  5  :  10  :  10,  a  plastic, 
glass-clear  gel  which  is  stable  for  months  can  be 
obtained.  The  increased  stability  is  probably  due 
to  the  fact  that  the  gel  takes  some  minutes  to  form, 
thus  facilitating  complete  mixing  of  the  solutions. 
Small  amounts  of  potassium  hydroxide  increase  the 
rate  of  formation  of  the  gel  and  larger  amounts 
cause  flocculation.  Mixed  gels  containing  about 
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0*2  -magnesium  hydroxide  and  about  6-04JJ- 
hydroxides  of  other  metals  have  been  prepared  and 
their  absorption  of  ultra-violet  light  has  been  studied. 
The  gels  are  very  transparent,  the  beginning  of  con¬ 
tinuous  absorption  varying  between  2200  and  3100  A. 

E.  S.  Hedges. 

Plastic  properties  of  gels,  their  dependence  on 
temperature,  and  the  formation  of  gelatinous 
lenses.  M.  Kroger  and  K.  Fischer  (Kollokl-Z., 
1929,  47,  14 — 19). — A  method  for  measuring  the 
plastic  deformation  of  gels  is  described  and  has  been 
applied  to  the  study  of  gels  of  silicic  acid,  magnesium 
hydroxide,  and  gelatin.  The  plastic  properties 
decrease  with  ‘  falling  temperature  and  also  with 
ageing.  Gels  may  be  obtained  in  the  form  of  a  lens  by 
a  method  which  is  described  in  detail  and  involves  the 
formation  of  a  curvature  by  means  of  a  mercury 
surface.  The  optical  properties  of  some  of  these 
lenses  have  been  investigated  and  good  photographs 
may  be  taken  by  their  means.  E.  S.  Hedges. 

Consistency  and  gel  formation.  H.  Wagner 
(Kolloid-Z.,  1929,  47,  19 — 21). — The  significance  of 
consistency  in  gels  is  discussed  and  the  following  types 
of  systems  are  defined.  Sols  of  low  viscosity  are 
termed  “  liquosols  ”  and  those  of  high  viscosity 
f<  viscoaols.”  Similarly,  gels  are  u  liquogels ”  or 

viscogels,”  according  to  the  viscosity  of  the  sol 
formed  on  melting  the  gel.  Plastic  or  pasty  sub¬ 
stances  are  classified  as  “  plastosols”  and  “  plastogels  n 
or  “  elastosols  14  and  u  elastogels,”  the  latter  being 
characterised  by  higher  elasticity.  E.  S.  Hedges. 

Definite  temperatures  in  gelatinising  systems, 
S,  Tsuda  (Kolloid-Z.,  1929,  47,  28 — 36). — At  high 
temperatures,  gelatin  sols  exhibit  neither  structure 
viscosity  nor  ageing,  but  both  these  phenomena  appear 
at  a  definite  temperature.  For  2 — 8%  sols  the 
critical  temperature  is  33—35°,  agreeing  with  the 
temperature  of  gclatinisation.  The  phenomenon  is 
not  general  for  colloids ;  for  example,  mercury 
sulphosalieylic  acid  has  no  definite  setting  point  up  to 
95°.  Theories  of  the  sol-gel  transformation  are 
discussed.  The  effect  of  addition  of  salts  and  of 
alcohol  is  small,  thus  resembling  the  effect  on  a 
phenol-water  mixture.  Agar  sol  behaves  in  a  similar 
manner  to  gelatin,  and  the  fact  that  the  melting 
temperature  lies  far  above  the  setting  temperature 
indicates  that  an  agar  sol  which  has  been  cooled  and 
again  warmed  does  not  easily  lose  its  structure 
viscosity.  E.  S.  Hedges. 

Mechanism  of  the  swelling  of  gels.  K.  Krish- 
namukti  (Nature,  1929,  123,  242— 243).— The  in¬ 
tensity  of  the  light  scattered  by  gelatin  at  first 
increases  and  then  diminishes  as  swelling  proceeds. 
Imbibition  of  two  kinds  is  probably  concerned  in  the 
swelling :  (a)  the  solvent  is  taken  up  inside  the 

structure  of  the  gel  micelles ;  this  portion,  which  is 
held  firmly,  probably  by  chemical  forces,  increases  the 
volume  of  the  micelles,  and  hence  the  light-scattering 
capacity  of  the  gel;  (6)  the  solvent  remains  in  the 
intermieellary  space,  diluting  the  gel,  and  diminishing 
its  light-scattering  capacity.  A.  A.  Eldridge. 

Electrolyte-free  water-soluble  proteins,  VII. 
Hydration  and  sign  of  charge  of  the  ions  of 
proteins.  W.  Pauli  (Biochem.  Z>,  1928,  202,  337 — 


364), — Viscosity  measurements  were  made  on  solutions 
of  various  proteins  with  the  addition  of  various  acid 
or  basic  substances,  the  hydrogen-ion  concentrations 
being  determined.  A  table  is  given  showing  the 
maximum  “  binding  power  ”  for  positive  and  negative 
groups  of  egg- albumin,  serum-albumin,  haemoglobin, 
glutin,  and  0-globulin.  The  first  two  of  these 
are  predominantly  acid,  the  last  two  predominantly 
alkaline.  Haemoglobin,  on  the  other  hand,  is  an  almost 
ideally  symmetrical  ampholyte.  The  results  lead  to 
the  conclusion  that  at  the  points  of  maximum 
charge  there  is  increase  of  hydration  with  increase  of 
charge  and  greater  hydration  with  respect  to  the  anion 
under  otherwise  equal  conditions.  In  many  cases, 
however,  the  viscosity  increase  gives  place  to  a  decrease 
before  the  point  of  maximum  “  binding”  power  is 
reached,  whilst  in  other  cases  it  increases  almost 
continuously  until  the  point  of  maximum  charge  of  the 
protein  ions  is  practically  attained .  Certain  anomalies 
in  the  hydration  phenomena  are  discussed.  The 
effect  of  the  addition  of  caffeine  on  the  viscosity  of  the 
protein  solutions  is  also  discussed  and  the  substances 
investigated  are  grouped  according  to  their  behaviour 
towards  caffeine.  The  state  of  combination  of  the 
nitrogen  in  haemoglobin  and  in  serum -albumin  has 
been  deduced.  In  the  latter  somewhat*  more  than  two 
thirds,  in  the  former  only  about  one  third  is  present 
as  diamino-nitrogen.  The  possible  significance  of 
these  facts  is  noted.  W.  McCartney. 

Difference  in  osmotic  concentration  between 
yolk  and  white  of  egg.  J.  Straub  [with  M.  J.  J. 
Hoogerduyn]  (Ree.  ferav.  chim,,  1929,  48,  49 — 
82). — The  concentrations  of  the  osmotically  active 
components  of  the  white  and  yolk  have  been  deter¬ 
mined  analytically.  Sodium,  potassium,  and  chlor¬ 
ine  ions  are  divided  unequally  and  apparently  inde¬ 
pendently  between  the  yolk  and  white.  The  partial 
lowerings  of  the  f.  p.  corresponding  with  each  con¬ 
stituent  have  been  calculated.  If  it  is  assumed  that 
the  skin  of  the  live  yolk  is  permeable  to  water,  the 
difference  of  f,  p.  of  the  yolk  and  white  requires,  for 
an  equilibrium  state,  a  difference  of  pressure  of  1*8 
atm.  across  the  skin.  As  the  skin  could  not  with¬ 
stand  such  a  pressure,  it  is  concluded  that  the  yolk 
and  white  cannot  be  in  equilibrium.  Stationary 
states  other  than  equilibrium  ones  can  be  maintained 
only  through  the  continual  performance  of  work. 
That  the  maintenance  of  this  work  is  dependent  on 
the  life  of  the  egg  is  shown  by  experiments  with  eggs 
which  have  been  (a)  preserved,  (6)  frozen  to  —10°, 
and  (c)  poisoned ;  the  difference  of  osmotic  behaviour 
between  the  yolk  and  white  after  such  treatments  is 
much  smaller  than  for  fresh  eggs.  The  role  of  the 
yolk  skin  and  its  permeability  to  water  and  dissolved 
substances  in  the  processes  performing  this  work  are 
discussed.  The  work  necessary  during  24  hrs.  is 
calculated  from  the  gas  laws  to  be  O01  kg.-caL,  and 
it  is  shown  that  this  amount  of  energy  may  easily  be 
acquired  from  oxidation  of  the  dextrose  in  the"  egg 
by  breathing.  The  method  by  which  the  energy  of 
respiration  may  be  used  for  the  performance  of  work 
is  discussed,  R.  N.  Kerr. 

Reversal  of  charge  of  collodion  membranes 
in  solutions  of  alkaloids.  N.  K.  Harkevitsch 
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(Kolloid-Z.,  1929,  47,  101—104). — An  electro-osmotic 
apparatus  is  described.  This  has  been  applied  to  the 
measurement  of  the  charge  on  membranes  in  alkaloid 
solutions.  Collodion  membranes  have  hitherto  been 
found  to  be  uniformly  negatively  charged,  but  a 
reversal  of  charge  is  obtained  in  solutions  of  salts  of 
quinine  and  cocaine,  the  charge  becoming  positive  in 
very  dilute  solutions.  Reversal  of  charge  of  agar 
was  not  found  possible  in  solutions  of  quinine,  but 
cellulose  becomes  positively  charged  in  quinine 
dihydrochloride  solution  containing  about  50  milli- 
mols.  per  litre.  Collodion  membranes  also  show 
reversal  of  charge  in  dilute  solutions  of  the  hydro¬ 
chlorides  of  quinoline,  pyridine,  and  piperidine. 

E.  S.  Hedges. 

Action  of  proteins  on  colloidal  ferric  hydroxide. 
H.  Fheundlich  and  G.  Lindau  (Biochem.  Z.,  1928, 
202.  236) . — Sensitisation  and  protective  action  are 
not  determined  by  capillary-chemical  factors,  but 
are  an  expression  of  a  chemical  reaction  similar  to 
that  suggested  by  Heymann  and  Oppenheimer  for 
albumin-ferric  chloride  mixtures  (cf.  A.,  1928,  1388). 

P.  W.  Clutterbuck. 

Syneresis  and  hydration.  Theory  of  syneresis . 
S.  Liepatov  (Kolloid-Z.,  1929,  47,  21— 28).— By 
adding  various  amounts  of  alcohol  to  a  solution  of 
geranin  in  water,  it  is  possible  to  prepare  a  series  of 
colloidal  solutions  in  which  the  ratio  of  molecularly 

S1*  ersed  to  colloidally  dispersed  phase  is  graded. 

tte  sols  do  not  show  any  change  of  viscosity  with 
time,  but  at  concentrations  above  025%  of  geranin 
a  marked  change  of  viscosity  with  time  is  observed 
and  has  been  used  to  determine  the  degree  of  hydr¬ 
ation  of  the  particles.  Gelatinisation  of  a  sol  is  con¬ 
sidered  to  take  place  when  the  particles  of  disperse 
phase  come  into  such  proximity  that  their  mutually 
attractive  forces  come  into  operation.  Syneresis  is 
considered  to  be  a  continuation  of  this  process,  the 
particles  growing  together  so  as  to  squeeze  out  the 
liquid  between  them.  The  velocities  of  syneresis 
and  of  gelatinisation  increase  with  the  concentration 
of  the  colloid.  Experiments  with  different  con¬ 
centrations  of  geranin  gel  indicate  that  the  final 
stage  of  the  gelatinisation-syneresis  phenomenon  is 
the  production  of  a  hydrate  of  geranin  with  2043 
niols,  of  water.  In  reversible  cmulsoids  the  equi¬ 
librium  between  gel  and  solution  is  regulated  by 
temperature  and  pressure  :  this  fact  differentiates 
reversible  emulsoids  from  irreversible  enmlsoids  and 
suggests  a  similarity  between  reversible  emulsoids 
and  crystal  hydrates.  E.  S.  Hedges. 

Equilibrium  between  methyl  alcohol,  carbon 
monoxide,  and  hydrogen.  D.  F.  Smith  and  B.  F. 
Bu anting  (J.  Amer.  Chem.  Soc.,  1929,  51,  129- — 
139). — A  preliminary  investigation  of  the  above 
reaction  at  304°  and  1  atm.,  using  a  catalyst  of 
zinc  oxide,  pure  or  promoted  with  chromic  acid, 
gives  a  value  5*57  X  10"4  for  the  equilibrium  constant 
[Me0H]/[C0][Ho]2.  The  free  energy  of  the  reaction 
CO  +  2H0  =  McOH  is  given  by  AF  =  —  20857  + 
41-17T.  log  T  -  0-01423T2  -  5442T.  The  fugacities 
of  the  components  are  recorded  graphically  up  to 
400  atm.  for  300°,  350°,  and  400°.  The  results  are 
not  in  accord  with  those  of  Kelley  (B.,  1926,  214) 


but  approach  more  closely  those  of  Christiansen  (A., 
1926,  358).  The  yields  of  methyl  alcohol  obtained  in 
practice  at  high  pressure  compare  favourably  with 
those  calculated  from  the  thermodynamic  data  here 
recorded.  S.  K.  Tweedy. 

Equilibrium  constant  of  the  esterification 
reaction  in  the  gaseous  phase.  W.  Swiento- 
slawski  and  S.  Poznanski  (Rocz.  Chem.,  1928,  8, 
527— 541).— See  A.,  1927,  204. 

Modern  development  of  the  theory  of  solutions 
and  its  significance  in  biology.  I.  E.  Benedi- 
centi  and  G.  B.  Bonino  (Arch.  Sci.  biol.,  1927,  10, 
76—86;  Chem.  Zentr.,  1928,  ii,  1189). — A  discussion. 
Weak  electrolytes  are  probably  completely  dissociated 
in  solution.  A.  A.  Eldridge. 

Influence  of  neutral  salts  on  acid-base  equi¬ 
libria.  VII.  Apparently  anomalous  behaviour 
of  a  mixture  of  a  weak  base  and  its  salt  on 
dilution  and  on  the  addition  of  a  neutral  salt. 
Dissociation  constant  of  pyridine,  pyramidone, 
and  p-phenylenediamine.  I.  M.  Koltiioff  and 
W.  Bosch  (Ree.  trav.  ehim.,  1929,  48,  37 — 48). — 
The  following  dissociation  constants  at  18°  have  been 
determined  by  measuring  the  pR  of  mixtures  of  the 
bases  and  their  chlorides  at  different  dilutions  and 
extrapolating  for  infinite  dilution  :  pyridine  l*4x  10~9, 
pyramidone  6*9  x  10~10,  p-phenylenediainine  1*1  X  10"s, 
3-5  X  10~12.  Extrapolation  for  the  first  two  bases  is 
uncertain,  as  the  dilution  effect  is  less  marked  than 
required  by  the  Debye-Hiickel  equation.  The  influ¬ 
ence  of  adding  the  chlorides  of  potassium,  sodium, 
and  lithium  and  the  bromide,  nitrate,  and  iodide  of 
potassium  on  the  pR  of  mixtures  of  the  bases  and 
their  univalent  salts  and  also  of  a  mixture  of  the 
uni-  and  bi-valent  salts  of  p-phenylenediamine  has 
been  investigated.  The  anion  effect  on  the  value  of 
l°g/i//o  (/i  and  /o  are  the  activity  coefficients  of  the 
basic  ion  and  the  undissociated  base,  respectively)  is 
approximately  the  same  for  the  four  anions  used 
except  with  pyramidone ;  the  pronounced  anion 
effect  with  the  latter  is  attributed  to  the  formation 
of  complex  or  undissociated  salts.  Potassium  chlor¬ 
ide  exerts  approximately  the  same  influence  on  the 
above  expression  as  it  does  in  the  case  of  a  mixture 
of  a  weak  acid  and  its  salt  (A.,  1928,  1325).  The 
cation  effect  decreases  in  the  order  Iv>Na>Li, 
which  is  the  reverse  of  that  observed  in  the  acid 
systems.  In  order  to  account  for  this  anomalous 
behaviour  it  is  suggested  that  sodium  and  lithium 
chlorides  increase  the  ionic  product  of  water. 

R.  N.  Kerr. 

Behaviour  of  hydrogen  peroxide  in  aqueous 
alkali  phosphate  solutions.  S.  Husain  (Z.  anorg. 
Chem.,  1928,  177,  215 — 226). — The  partition  of 
hydrogen  peroxide  between  alkali  phosphate  solu¬ 
tions  and  amyl  alcohol  has  been  measured,  and  the 
f.  p.  of  solutions  containing  phosphate  and  hydrogen 
peroxide  in  the  ratios  1  :  2  and  1  :  4  have  been  deter¬ 
mined.  The  results  show  that  the  tendency  towards 
compound  formation  increases  in  the  order  primary, 
secondary,  pyro- phosphate  and  is  greater  for^the 
potassium  salts  than  for  those  of  sodium.  Even  in 
presence  of  a  considerable  excess  of  hydrogen  per- 
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oxide  the  absolute  quantity  of  compound  formed  is 
relatively  small,  in  confirmation  of  the  observation 
of  previous  workers  that  tho  solid  complexes  are 
largely  broken  down  on  dissolution  in  water. 

BL  F.  Gillbe. 

Dependence  of  the  osmotic  coefficients  on  the 
structure  of  the  ions  of  the  tetra-alkylammonium 
salts.  L.  Ebert  and  J.  Lange  (Z.  physikal,  Chem., 
1928,  139,  584 — 596). — F.-p.  data  are  recorded  for 
aqueous  solutions  of  some  of  the  chlorides,  bromides, 
iodides,  and  nitrates  of  the  tetra-alkylammonium 
bases  over  the  concentration  range  0*05— -1  JLf.  Com¬ 
pared  with  other  inorganic  salts,  these  salts  show  a 
marked  individual  behaviour  and  the  curves  obtained 
by  plotting  concentration  against  the  values  of  1 — 
where  <f>  is  the  osmotic  coefficient,  do  not  fall  into 
groups  as  do  those  for  the  halides  of  an  alkali  metal. 
Tetraethylammonium  iodide  and  tetrapropylainmon- 
ium  iodide  show  the  smallest  lowering  of  the  f.  p., 
and  their  curves  lie  above  that  for  thallium  nitrate. 
The  anomalous  behaviour  of  the  tetra-alkylammon- 
ium  salts  is  discussed.  L.  S.  Theobald. 

Entropy  and  vibration  number  of  elements. 
W.  Hekz  (Z.  anorg.  Chem.,  1928,  177,  116 — 118). — 
The  variation  with  at.  wt.  of  the  entropies  S  and  the 
vibration  numbers  v  of  the  elements  in  each  group 
of  the  periodic  table  is  such  that  for  each  group  the 
quantity  S\/v  remains  approximately  constant. 

H.  F.  Gillbe. 

Solubility.  XII.  Regular  solutions.  J.  H. 
Hildebrand  (J.  Amer.  Chem.  Soc.,  1929,  51,  66 — 
80). —  A  regular  solution  is  defined  as  one  which 
involves  no  entropy  change  when  a  small  amount 
of  one  of  its  components  is  transferred  to  it  from  an 
ideal  solution  of  the  same  composition,  the  total 
volume  remaining  unchanged.  In  such  solutions 
association  and  chemical  effects  arc  absent.  If  a* 
is  the  activity  of  one  component  (mol.  fraction  N2) 
of  a  solution,  then  (i)  ItT  log*  where  b 

is  a  constant  independent  of  temperature,  although 
it  often  tends  to  diminish  with  rising  temperature. 
A  short  discussion  of  this  variation  is  given.  If 
the  system  is  unsym metrical,  then  (ii)  RT  log* 
a2/i^2=6iV12+cAr13+  . . .  (cf.  Heitler,  A.,  1926, 

1006).  The  constancy  of  b  in  equation  (i)  is 
demonstrated  for  solutions  of  sulphur,  iodine,  naph¬ 
thalene,  and  stannic  iodide.  The  equations  are  also 
applied  to  two-phase  liquid  systems.  If  Tc  is  the 
critical  mixing  point,  then  2RTc^b*  The  equations 
are  also  confirmed  by  E.M.F.  measurements  on  molten 
alloy  concentration  cells  (Taylor,  A.,  1924,  ii,  89). 
The  following  topics  are  discussed  with  relation  to 
tho  equation  ;  heat  of  dissolution,  heat  of  mixing, 
volume  change  on  mixing.  A  correction  term  is 
introduced  in  Gibbs*  adsorption  equation,  which 
takes  into  account  the  deviation  from  the  ideal 
solution.  The  solubility  of  stannic  iodide  in  isooctane 
is  0*342  moL-%  at  25°.  S.  K.  Tweedy. 

Decomposition  pressure  of  nitrides.  R. 
Lorenz  and  J.  Woodcock  (Z.  anorg.  Chem.,  1928, 
177,  380). — An  addition  to  a  previous  paper  (cf.  this 
voL,  29).  References  are  given  to  previous  work  on 
the  formation  and  dissociation  of  zirconium  nitride, 

A,  J,  Mee. 


System  iron-water.  G.  Schikorr  (Z.  Elektro- 
ehem.,  1929,  35.  62 — 65). — On  the  assumption  that 
certain  electrochemical  processes  alone  are  involved 
in  the  reaction  between  iron  and  water,  it  is  calculated 
from  electrochemical  data  that  no  further  evolution 
of  hydrogen  should  occur  above  a  limiting  pressure 
of  (very  approximately)  0*25  atm.  It  is  found  by 
experiment,  however,  that  very  much  higher  pressures 
than  this  may  be  reached,  and  it  is  inferred  that  the 
evolution  of  hydrogen  is  duo  to  the  decomposition 
of  water  by  ferrous  hydroxide  (ef,  Traube  and  Lange, 
A.,  1926,  257).  Evidence  is  cited  in  support  of  this 
contention.  L.  L.  Bircumshaw, 

Derivation  of  the  solubility  product  law.  W.  0, 
Vosburgh  (Free.  Iowa  Acad.  Sei.,  1927,  34,  213— 
214). — A  thermodynamic  derivation  of  the  solubility 
product  law  is  based  on  considerations  of  free  energy 
and  activity.  Chemical  Abstracts, 

Equilibria  between  metals  and  salts  in  melts, 
XII.  Displacement  of  the  equilibrium  Cd+ 
PbCl2  Pb-f  CdCl2  by  additions  to  the  metal 

phase.  R,  Lorenz  and  M.  Hering  (Z.  anorg. 
Chem.,  1928,  177,  1—12).— Addition  of  either 
antimony  or  bismuth  to  the  system  Cd+PbOI2 
Pb+CdCL  causes  a  displacement  from  right  to  left 
which  increases  as  the  content  of  added  metal  in¬ 
creases.  Antimony  forms  compounds  with  one  of 
the  components,  viz.,  cadmium,  but  bismuth  does 
not,  and  the  added  metal  is  therefore  considered  as 
increasing  the  “  nobleness  ”  of  cadmium  towards 
lead,  H.  P.  Gillbe. 

Ionic  equilibria.  III.  Equilibrium  between 
cadmium  sulphide  and  dilute  hydrochloric  add. 
M.  Aumeras  (J.  Chim.  phys.,  1928,  25,  727—742; 
cf.  A.,  1927,  312,  1141). — The  method  previously 
described  has  been  applied  to  this  system  with  special 
precautions  against  loss  of  hydrogen  sulphide  by 
evaporation  and  by  atmospheric  oxidation.  On  the 
assumption  that  cadmium  chloride  and  hydrochloric 
acid  are  completely  dissociated  in  dilute  solution,  an 
equation  has  been  deduced  from  mass  law  consider¬ 
ations  representing  the  solubility  of  cadmium  sulph¬ 
ide  in  dilute  hydrochloric  acid  with  which  the  experi¬ 
mental  results  are  in.  good  agreement.  The  second 
dissociation  constant  of  hydrogen  sulphide  at  16° 
has  been  calculated  from  the  results  with  the  addition 
of  published  data  for  the  first  dissociation  constant 
and  for  the  solubility  product  of  cadmium  sulphide ; 
these  give  [H#][Sr#]/[HS']=;0*59x  10“15  and  0*37  X 
10~K  R,  N.  Kerr. 

Application  of  the  law  of  mass  action  to  the 
double  decomposition  of  [solutions  of]  salts. 
Lemarchand  and  (Mme.)  Lemarchand  (Compt. 
rend.,  1929,  188,  254 — 256;  cf.  A.,  1928,  1205).— 
The  equilibrium  constants  for  the  reaction  of  barium 
sulphate  with  hydrochloric  acid  and  with  calcium 
chloride  solutions  at  100°  have  been  calculated  in 
reference  to  the  activities  of  the  reacting  substances, 

J.  Grant, 

Action  of  silica  and  alumina  on  sodium 
sulphate,  (Mlle.)  G,  Marchal  (Compt.  rend., 
1929, 188.  258—260;  cf.  A.,  1926,  924).— The  decom¬ 
position  of  anhydrous  sodium  sulphate  at  temper- 
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atures  up  to  1300°  is  facilitated  by  the  addition  of 
powdered  anhydrous  silica  or  alumina,  particularly 
the  latter.  The  reaction  does  not  proceed  to 
completion.  J.  Grant. 

Gibbs'  theorem  applied  to  heterogeneous 
equilibria.  V.  Polara  (Atti  R.  Accad.  Lincei, 
1928,  [vi],  8,  500 — 505 ) . — Mathematical. 

Saturation  of  sugar-lime  solutions.  III. 
A.  H,  W.  Aten,  P.  J.  H.  van  Ginneken,  and  E. 
Verweij  (Rec,  trav.  chim.,  1929,  48,  93 — 115). — The 
composition  of  the  basic  precipitates  obtained  by  pass¬ 
ing  carbon  dioxide  Into  sugar-lime  solutions  (A.,  1928, 
21)  has  been  determined.  That  of  the  precipitate 
obtained  from  solutions  of  fairly  high  concentration 
0-7  mol.  of  sugar+MA'-OaO)  varies  between 
3sugar,60a0,C02  and  3sugar,6Ca0,2C02  according  to 
the  value  of  E  (the  degree  of  saturation  of  the  solu¬ 
tion)  and  the  concentration  of  sugar.  That  of  the 
precipitate  formed  at  lower  concentrations  {e.\ 0-35 
mol.  of  sugar  + 1  'ON -CaO)  is  3CaO,2sugar  ,aCaC02, 
where  x  lies  between  0*65  and  1*2.  The  solubility 
of  calcium  carbonate  hexahydrate  in  sugar-lime 
solutions  of  varying  concentrations  has  been  deter¬ 
mined.  The  effect  of  raising  the  temperature  to 
90°  has  been  further  investigated  and  the  change  in 
alkalinity  on  solution  of  the  hexahydrate  and  on 
separation  of  the  basic  precipitates  determined. 
Conductivity  measurements  of  carbonated  solutions 
have  been  carried  out;  a  large  decrease  occurs  after 
the  absorption  of  the  carbon  dioxide  whether  a  pre¬ 
cipitate  is  formed  or  not.  This  decrease  is  much 
greater  than  can  be  accounted  for  merely  on  the 
formation  of  undissociated  calcium  carbonate.  It 
appears  that  some  of  the  free  lime  must  be  removed 
from  the  solution.  This  conclusion  is  supported  by 
determination  of  the  hydroxyl-ion  concentration  of 
the  carbonated  solutions.  It  is  assumed  therefore 
that  complexes  formed  between  the  carbonate  and 
hydroxide  of  calcium  are  present  in  solution.  The 
approximate  composition  of  these  complexes  has 
been  calculated  from  the  conductivity  of  the  solu¬ 
tions  during  the  transformation  of  the  basic  pre¬ 
cipitate  into  the  hexahydrate.  It  varies  between 
2CaC03,Ca(0H)2  and  CaC03,2Ca(0H)2.  The  presence 
of  suen  complexes  is  confirmed  by  ultrafiltration 
experiments  on  freshly-carbonated  solutions  and  also 
by  periodic  examination  of  the  solutions  under  the 
ultramicroscope.  R,  N.  Kerb. 

Systems  KCl-FeCl3-H20  and  AlClg-FeClg^O 
between  0  and  60°.  G.  Malquori  (Gazzetta,  1928, 
58,  891—898 ;  cf.  A.,  1928,  20).— The  isotherms  for 
the  system  KCl~Fe013~H20  at  0°,  25°,  35°,  and  60° 
show  that  the  double  chloride  FeCl3,2KCl,H20  is 
stable  at  all  temperatures  and  separates  only  from 
solutions  which  are  rich  in  ferric  chloride.  Data  for 
the  system  AlCl3-FeCl3--H20  at  0°  show  that  the 
two  solids  A1C13,GH2G  and  FeCl3,6H20  may  be  present 
in  the  solid  phase,  but  at  40°  and  60°  there  is  no 
ferric  salt  in  the  solid  phase  even  when  the  co-existing 
solution  contains  45%  of  ferric  chloride. 

0.  J.  Walker. 

Reciprocal  salt  pair  MgS04-2NaN03-H20.  II. 
W.  Schroder  (Z.  anorg.  Chem,,  1928,  177,  71— 
85).-— -Isotherms  of  the  system  BIgS04-Na2S04-H2 0 


show  that  at  75°  astrakanite  alone  is  present.  In 
the  system  Mg(N03)2-*MgS04-H20,  at  high  nitrate 
concentrations,  the  transition  from  hexahydrate  to 
mono  hydrate  invariably  takes  place  through  an 
intermediate  series  of  hydrates ;  at  nitrate  concen¬ 
trations  lower  than  about  50%  no  monohydrate  is 
formed,  but  a  series  of  metastable  hydrates,  of 
relatively  high  stability,  is  produced.  The  influence 
of  temperature  on  the  system  MgS04-2NaN 03-H20 
is  described.  The  space  boundaries  of  the  various 
phases  in  this  system  have  been  calculated,  and  the 
influence  of  temperature  is  described. 

H.  F%  Gillbe. 

Equilibria  between  water  and  the  nitrates  and 
sulphates  of  sodium  [and  potassium]  at  50—90°. 
E.  Corn ec  and  H.  Kro.mbacii  (Caliche,  1928,  10, 
396 — 401). — In  contradiction  to  Hamid's  results  (A., 
1926,  245,  246),  potassium  nitrate  and  sodium  sulph¬ 
ate  are  capable  of  eo -existence  in  contact  with  the 
saturated  solution  at  90°.  On  the  addition  of  a 
solution  of  glased te  to  a  sodium  nitrate  solution  the 
reaction  Na2S04,3K2S04+6NaN03  — >  4Na2S04+ 
6KN03  takes  place,  the  reaction  products  being  partly 
precipitated ;  the  resulting  solution,  saturated  with 
sodium  and  potassium  nitrates  and  sodium  sulphate, 
has  d  T761.  On  further  addition  of  glaserite  a  point 
is  reached  at  which  the  double  salt  co-exists  with  a 
solution,  d  1*724,  saturated  with  sodium  sulphate, 
potassium  nitrate,  and  glaserite.  At  50°  darapskite 
and  potassium  nitrate  can  co-exist,  but  this  is  not 
possible  for  sodium,  nitrate  and  sodium  sulphate ; 
the  reverse  obtains  at  66*5°.  At  temperatures  in 
the  neighbourhood  of  60°  two  types  of  solution  exist, 
one  saturated  with  sodium  nitrate,  sodium  sulphate, 
and  potassium  nitrate,  and  the  other  with  sodium 
and  potassium  nitrates  and  darapskite;  above  60° 
the  first  is  stable  and  the  second  labile,  whilst  below 
60°  these  conditions  are  reversed.  H.  F.  Gillbe. 

Thallous  double  halides.  A.  Beneath  and  G. 
Ammer  (Z.  anorg.  Chem,,  1928,  177,  129 — 136). — 
Heterogeneous  equilibria  at  25°  have  been  deter¬ 
mined  for  three-component  systems  containing  thall- 
ous  chloride  and  ivater,  together  with  cadmium, 
mercuric,  zinc,  magnesium,  calcium,  strontium,  or 
barium  chloride.  The  following  double  chlorides 
have  been  found  to  exist :  CdCL>,TlCl,  HgCl2,TlCl, 
ZnClo,2TlCl,  ZnCl2,3TlCl,  >  and  MgCI2,3TlCl ;  the 
alkaline- earth  metal  chlorides  do  not  form  double 
salts  with  thallous  chloride.  The  salts  CdBr2,TlBr, 
ZnBr0,2TlBr,  and  ZnI2,3TlI  also  exist. 

H.  F.  Gillbe. 

Elimination  of  systematic  errors  occurring 
in  the  earlier  thermochemical  data.  W.  Swien- 
toslawski  (Rec.  trav.  chim.,  1929,  48,  1 — 6). — 
Polemical.  A  reply  to  the  criticism  by  Yerkade 
and  Coops  (A.,  1928,  845)  of  the  authors  previous 
work  (A.,  1920,  ii,  470),  R.  N.  Kerb. 

Calorimetric  researches.  II.  Heat  of  com¬ 
bustion  of  a  proposed  secondary  calorimetric 
standard  :  salicylic  acid.  L.  J.  P.  Keffler  (J* 
Physical  Chem.,  1929,  33,  37—51 ;  cf.  A.,  1927, 
193). — Details  are  given  of  the  determination  of  the 
heat  of  combustion  of  salicylic  acid  which,  as  a  mean 
of  nineteen  combustions  carried  out  adiabatically 
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under  varied  conditions  with  eight  different  samples 
obtained  by  reerystallisation  from  three  different 
preparations  of  the  acid,  lias  the  value  5234*8  g.~ 
cal,16/g.  (in  a  vacuum)*  This  value  holds  for  an 
isothermal  reaction  at  20°  approximately,  and  may 
be  compared  with  6319  g.-cai.15/g,  for  benzoic  acid 
as  standard.  From  an  examination  of  the  results 
of  recent  investigators,  the  value  5235+1  g.-eal,15/g. 
(in  a  vacuum)  is  finally  suggested. 

L.  S.  Theobald. 

Heat  of  formation  of  double  chlorides  of 
cadmium  and  potassium.  P.  Agostini  (Atti  R. 
Aeead*  Lined,  1928,  [vi],  8,  393 — 394). — From 
measurements  of  the  heat  of  precipitation  of  cadmium 
hydroxide  by  potassium  hydroxide  from  solutions  of 
the  double  salts  KCl,CdCl2  and  4KCl,CdCl»  and  from 
solutions  of  cadmium  chloride,  the  heats  of  form* 
ation  of  the  two  double  salts  were  calculated  as 
3*65  and  0*989  kg.-eaL,  respectively. 

P.  G.  Tuyhoux. 

Thermo  chemical  study  in  the  fur  an  series.  P. 
Landbieu,  F.  Baylocq,  and  J.  R.  Johnson  (Bull. 
Soe.  chim.,  1929,  [iv],  45,  36 — 49). — Measurements 
of  the  heats  of  combustion  of  furan,  cthylcnefuran, 
furfurvl  alcohol,  totrahydrofurfuryl  alcohol,  furfur* 
aldehyde,  furoic  acid,  and  furvlacrylic  acid  and  of 
the  corresponding  benzene  compounds  are  recorded. 
The  molecular  heats  of  formation  have  been  calcul¬ 
ated  ;  those  for  the  furan  compounds  are  lower  than 
those  of  the  corresponding  benzene  compounds  by 
a  nearly  constant  amount  of  26*4  g.-cal.  The  mole¬ 
cular  heats  of  combustion  at  constant  pressure  of 
the  furan  compounds  are  likewise  lower  than  those 
of  the  corresponding  benzene  compounds  by  a  mean 
value  of  284  g.-eal,  per  mol.,  the  maximum  variation 
being  0*5%.  The  only  exception  occurs  with  the 
hydrogenated  alcohols,  but  if  allowance  be  made  for 
the  additional  hydrogen  atoms  present  in  the  benzene 
compound  the  corrected  value  is  in  good  agreement 
with  the  above  mean.  14.  X.  Kerb. 

Calculation  of  the  integral  and  differential 
heats  of  solution  and  dilution  of  potassium 
chloride  and  of  the  molecular  heat  of  potassium 
chloride  solutions  at  great  dilution.  E.  Lange 
and  J,  Monheim  (Z.  Elektrochem.,  1929,  35,  29 — 
33).— The  experimental  values  obtained  by  Lange 
and  Leighton  (A.,  1928,  1329)  for  the  heats  of  dilution 
of  dilute  solutions  of  potassium  chloride  have  been 
used  to  calculate  the  integral  and  differential  heats 
of  solution  and  dilution  of  potassium  chloride  at  12*5° 
and  25°,  for  concentrations  ranging  from  0*0007  to 
0*9028  mols./iOO  mols.  of  water.  The  mean  tem¬ 
perature  coefficients  of  these  quantities  have  also 
been  calculated  for  the  temperature  range  12*5 — 25°, 
together  with  the  specific  and  molecular  heats  of  the 
solution  over  the  whole  concentration  range.  At 
great  dilution,  the  specific  heat  is  not  a  linear  function 
of  the  concentration.  L.  L,  Bircumshaw, 

Transport  numbers  of  lithium  chloride  and 
bromide,  and  sodium  iodide  dissolved  in  acetone 
and  alcohol,  W.  Birkenstock  (Z.  phvsikal. 
Chera,,  1928,  138,  432 — 446), — It  has  been  shown 
by  Bruns  and  Thounessca  that  the  conductivity  of 
concentrated  aqueous  solutions  of  cadmium  iodide 


and  alcoholic  solutions  of  cadmium  iodide,  potassium 
iodide,  etc.  is  increased  by  the  addition  of  iodine. 
If  a  slowly  moving  I3  ion  is  formed,  the  dissociation 
must  have  increased  in  order  to  account  for  this 
increase  of  conductivity.  In  order  to  find  out  whether 
complex  aggregates  exist  in  the  solutions,  the  transport 
numbers  of  lithium  chloride  and  bromide  and  sodium 
iodide  in  acetone  and  in  mixtures  of  acetone  and 
methyl  alcohol  were  determined.  Lithium  chloride 
and  bromide  show  strong  association  in  acetone 
solution.  The  complexity  is  greatest  with  lithium 
chloride  and  decreases  through  lithium  bromide  to 
sodium  iodide,  which  is  not,  or,  at  least,  only  a  little, 
associated.  The  type  of  aggregate  formed,  ie., 
whether  it  is  LL>C12J  Li3CL,  etc.,  cannot  be  deter¬ 
mined  by  the  experiments  described.  It  is  very 
probable  that  the  acetone  solution  of  lithium  chloride 
contains  very  large  aggregates  of  the  form  Li„Cl«, 
on  the  one  hand  because  of  the  low  conductivity,  and 
on.  the  other  because  the  great  influence  of  dilution 
on  the  conductivity  of  this  solution  can  be  explained 
only  in  this  way.  The  aggregates  were  in  each  case 
destroyed  by  the  addition  of  methyl  alcohol. 

A.  J.  Mkjb. 

Effect  of  addition  of  iodine  on  the  conductivity 
of  solutions  of  halogen  salts  of  sodium,  lithium, 
and  potassium  in  mixtures  of  alcohol  and 
acetone.  F.  Nies  (Z.  physikal.  Chcm.,  1928,  138, 
447 — 458). — The  addition  of  iodine  to  a  solution  of 
sodium  iodide  in  acetone,  or  in  a  mixture  of  acetone 
and  methyl  alcohol,  increases  the  conductivity.  The 
effect  diminishes  as  the  proportion  of  methyl  alcohol 
is  increased.  The  conductivity  of  a  solution  of 
lithium  bromide  in  acetone  is  also  increased  by  the 
addition  of  iodine.  For  methyl  alcohol  solutions  of 
lithium  chloride  and  potassium  iodide  the  increase 
in  conductivity  is  confined  to  the  more  concentrated 
solutions.  In  acetone  and  in  acetone-methyl  alcohol 
mixtures,  lithium  chloride  behaves  like  sodium  iodide ; 
the  equivalent  conductivity  is  increased  on  adding 
iodine,  the  increase  being  very  much  greater  than 
for  sodium  iodide.  The  iodine  not*  only  affects  the 
complex,  but  also  the  simple  molecules,  and  also 
forms  complex  ions  with  the  other  halogens.  The 
results  of  the  experiments  are  not  compatible  with 
the  theory  of  complete  dissociation.  A.  J,  Mee. 

Effect  of  diffusion  at  a  moving  boundary 
between  two  solutions  of  electrolytes.  D,  A. 
MacIxxes  and  I.  A.  Cowterthwaite  (Proc.  Nat. 
Acad.  SeL,  1929,  15,  18 — 21). — Since  the  method  of 
moving  boundaries  affords  an  accurate  means  for 
determining  the  transference  number  of  an  electrolyte, 
experiments  have  been  made  to  determine  whether 
the  movement  of  the  boundary  is  affected  by  the 
diffusion  of  one  electrolyte  into  the  solution  of  the 
other.  It  was  found  that  the  diffuse  zone  between 
the  two  solutions  moves  at  the  same  rate  as  the 
fully-formed  boundary,  and  that  the  latter  regains 
its  original  sharpness  shortly  after  restarting  the 
current.  The  probable  action  of  the  mechanism 
involved  is  outlined.  Jf.  3L  Bligh. 

Calculation  of  tbe  [electrode]  potentials  of 
potassium  and  sodium,  P.  Drossbach  (Z. 
Elektrochem.,  1929,  35,  95 — 96). — The  values  pre- 
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viously  obtained  for  the  electrode  potentials  of  sodium 
and  potassium  (A.,  1928,  481)  are  higher  than  the 
experimental  values.  It  is  now  found  that  the 
influence  of  concentration  is  considerably  greater 
than  had  been  supposed,  and  on  allowing  for  this 
and  re-calculating,  the  values  e^a=— 2*72  volts  and 
ek=— 2*97  or  —2*96  volts  are  obtained,  in  good 
agreement  with  the  experimental  values  —2*72  and 
—2*92  volts,  respectively.  L.  L.  Bircumshaw. 

Concentration  cells  in  ethyl  alcohol  ;  sodium 
and  potassium  iodides.  G.  F.  Isaacs  and  J,  R, 
Partington  (Trans.  Faraday  Soe.,  1929,  25,  53 — 
59). — The  j E.M.F.  of  the  cells — Ag|AgI,NaI(Oj)| 
NttI(Cj),AgI|Ag,  Ag|AgI,KI(c1)|KI(cz),AgI|Ag|  with 
ethyl  alcohol  as  the  solvent  have  been  measured 
between  0*00 LV  and  0*5iY,  Satisfactory  results  are 
not  obtained  at  higher  or  lower  concentrations,  but 
within  this  range  the  E3LF.  are  adequately  repre¬ 
sented  by  Nernst's  equation  in  the  form  $=2(1  — 
na)RT{F  loge  Xlc1/%2c2}  where  na  is  the  anion  transport 
number  and  X2  are  the  conductances  at  cv  c2, 
respectively.  The  values  of  na  are  constant  except 
at  the  higher  concentrations.  Measurements  of  the 
E.MF,  at  25°  agreed  closely  with  those  calculated 
from  readings  at  the  ordinary  temperature  on  the 
assumption  that  the  E*M.F.  is  proportional  to  the 
absolute  temperature.  F.  G.  Teyixobn. 

Oxide  cells  of  cadmium,  copper,  tin,  and  lead. 
0,  G,  Maier  (J.  Arner.  Chem.  Soe.,  1929,  51, 
194—207 ) . — From  potential  measurements  of  oxide 
electrodes  containing  barium  hydroxide  as  electro¬ 
lyte  against  standard  electrodes  (Maier,  Parks,  and 
Anderson,  A.,  1926,  1210)  the  molar  free  energies 
(g.-cal.)  at  25°  are  calculated  for  cadmium  mon¬ 
oxide  (—55, 064),  cadmium  hydroxide  (—112,178), 
cuprous  oxide  (—34,672),  cupric  oxide  (—30,800), 
stannous  oxido  (—61,332),  and  stannic  oxide 
(-123.000).  The  heats  of  formation  also  are  tabul¬ 
ated,  Those  calculated  from  the  cell  coefficients 
differ  somewhat  from  those  calculated  from  the  free 
energy  and  entropy.  Oxide  electrodes  are  highly 
polarisable  and  very  sensitive  to  traces  of  electro¬ 
negative  impurities.  It  is  not  possible  to  obtain 
permanently  stable  cells  with  such  electrodes. 

S.  K  Tweedy. 

Studies  on  the  periodic  system.  I,  Ionic 
potential  as  a  periodic  function.  II.  Ionic 
potential  and  related  properties,  G.  H.  Cart¬ 
age  (J.  Amer.  Chem.  Soc„  1928,  50,  2855—2863, 
2863— 2S72). — I.  A  periodic  classification  is  put  for¬ 
ward,  based  on  the  conception  of  an  “  ionic  potential  ” 
(=charge/radius).  Hydrogen  occurs  twice  in  the 
system,  as  an  alkali-like  ion  and  a  halogen- like  ion, 
respective^,  although  the  former  resemblance  stops 
short  with  the  valency.  The  triads  of  group  eight 
fall  logically  into  the  scheme,  as  also  do  the  rare 
earths,  and  all  the  valencies  of  multivalent  elements 
are  satisfactorily  provided  for.  The  ions  fall  into 
families  which  are  characterised  by  the  degree  of 
completeness  of  their  outer  electron  shells, 

II.  The  relations  between  ionic  potential,  and 
certain  ionic  properties  are  discussed.  In  aqueous 
solution,  cations  are  basic,  amphoteric,  or  acidic, 
according  as  less  than  2*2,  between  2*2  and 


3*2,  or  greater  than  3*2.  Cations  for  which  $ 
exceeds  2*2  form  volatile  chlorides  which,  in  the 
liquid  state,  are  non-conductors.  Binary  crystals 
increase  in  hardness  as  the  <f>  values  of  their  con¬ 
stituents  increase.  The  heat  of  hydration  of  gaseous 
ions  increases  with  the  value  and  the  heat  of 
solution  of  salts  with  a  common  anion  increases  with 
the  0-valuo  of  the  cation,  except  in  the  case  of 
fluorides,  when  the  reverse  holds.  S,  K.  Tweedy, 

Determination  of  the  activity  of  one  substance 
from  that  of  another  by  a  cell  with  a  liquid 
junction,  R.  F.  Nielsen  and  H,  A.  Liebhafsky 
J,  Amer.  Chem.  Soe.,  1929,  51,  223— 224).— It  is 
contended  that  Schuhmann’s  experiments,  instead  of 
proving  that  the  activity  coefficients  of  hydrochloric 
and  perchloric  acids  are  the  same  at  all  concen¬ 
trations,  show  that  the  hydrogen-ion  activity  in 
hydrochloric  acid  solutions  is  the  same  as  that  in 
perchloric  acid  solutions  of  the  same  molality.  The 
method  used  by  Schuhmann  (c£.  A.,  1924,  ii,  152)  does 
not  afford  evidence  for  equal  mean  activity  coefficients 
in  equimolal  solutions  of  two  electrolytes  with  a 
common  ion,  3.  K.  Tweedy. 

Study  of  complex  formation  by  the  polaro- 
graphie  method.  (Mme.)  N.  Demassieux  and  J. 
Heyrovsky  (Bull,  Soc.  ehim.,  1929,  [iv],  45,  30— 
35;  cf.  A.,  1927,  1159). — Study  of  complex  form¬ 
ation  by  an  electrolytic  method  which  makes  use  of 
the  dropping  mercury  cathode  has  been  extended 
to  the  salts  of  platinum,  mercury,  and  copper. 
Experiments  with  potassium  hexaehloro-  and  hexa- 
bromo-platinates  and  tetrachloro-  and  tetrabromo- 
platinitcs  show  that  the  complexes  in  each  case  are 
dissociated  in  solution.  Dissociation  of  the  tetra- 
cyanoplatinite  ion,  on  the  other  hand,  cannot  be 
detected.  The  metal  can  likewise  not  be  deposited 
from  the  complex  cyanides  of  iron,  zinc,  and  copper, 
but  with  those  of  silver,  gold,  and  cadmium  the 
metal  is  deposited  easily  and  reversibly  at  the  cath¬ 
ode.  The  behaviour  of  mercuric  cyanide  to  which 
potassium  cyanide  has  been  added  is  peculiar ;  a 
sharp -pointed  maximum  is  obtained  on  the  polar¬ 
isation  curve  and  this  is  attributed  to  adsorption  of 
ions  on  the  drops  of  mercury.  The  cyano-,  tartrate-, 
oxalato-,  and  hyposulphito-eomplexes  of  copper  have 
been  examined.  The  eyano-complex  is  not  dissoci¬ 
ated  at  all  in  freshly-prepared  solutions,  but  becomes 
so  partly  on  keeping  or  on  dilution  of  the  solution ;  the 
other  three  complexes  are  all  partly  dissociated.  The 
constant  for  the  oxalato-eomplex  has  been  deter¬ 
mined,  K =[Cu(a04)*"]/[Cu ’]  X  [C2<V12=0*25  x  1013. 

R.  N.  Kerr. 

Current  density-potential  curves  in  the  region 
of  residual  currents  of  various  metals.  W.  J. 
Muller  and  K.  Konopicky  (Z.  Elekirochem.,  1928, 
34,  840 — 849). — The  current  densities  at  increasing 
potentials  have  been  measured  for  copper,  platinum, 
lead,  iron,  nickel,  and  aluminium  in  O*02A-sulphuric 
acid,  without  and  with  the  passage  of  hydrogen 
through  the  electrolyte,  using  zinc  as  the  reference 
electrode.  In  the  case  of  copper,  the  agitation  of 
the  electrolyte  by  the  hydrogen  was  accompanied  by 
an  increase"  in  the  residual  current  from  2x  10~5  to 
13  X  10~5  amp.  In  the  ease  of  all  the  metals  investig- 
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ated,  the  residual  current-  is  strongly  influenced  by 
the  gas  content  of  the  electrolyte.  When  oxygen  is 
completely  removed  by  hydrogen  the  residual  current 
changes  little  and  has  a  value  less  than  10~3  amp.  in 
an  undisturbed  electrolyte,  but  when  the  electrolyte 
is  saturated  with  oxygen  the  residual  current  reaches 
a  constant  value  about  ten  times  as  large.  Air 
produces  a  similar  effect.  The  overvoltage,  deter¬ 
mined  by  breaks  in  the  current-potential  curves,  is 
practically  independent  of  the  oxygon  content  of 
the  electrolyte  with  copper,  lead,  aluminium,  and 
nickel,  but  with  platinum  and  iron  it  is  changed  by 
0*14  and  0*1  volt,  respectively.  The  apparent  specific 
potentials  of  the  electrodes,  defined  as  the  potential 
at  which  the  current  density-potential  curve  cuts 
the  axis  of  zero  current,  are  markedly  influenced  by 
the  presence  of  oxygen  in  the  electrolyte.  The 
respective  displacements  towards  the  positive  side 
are  for  copper  and  iron  0*05  volt,  lead  about  0*08 
volt,  aluminium  0*15  volt,  and  about  0*25  volt  for 
nickel.  They  cannot  be  interpreted  as  passivity 
effects,  for  these  are  essentially  associated  with  higher 
current  densities.  The  hydrogen- overvoltage  curves 
can  be  represented  by  a  formula  of  the  type  estab¬ 
lished  by  Tafel  and  modified  by  Glasstone  (A.,  1925, 
ii,  133).  For  the  metals,  a  formula  of  similar  type 
holds.  L.  S.  Theobald. 

Periodic  phenomena  at  the  anode.  W.  J, 

Muller  (Z.  Elektrochem.,  1928,  34,  850— 852),— 
Polemical.  The  explanation  of  the  periodic  passivity 
of  chromium  and  other  electrodes  in  terms  of  the 
oxygen-film  theory  of  passivity  advanced  by  Strauss 
and  Hinnfiber  (A.,  1928,  1098)  is  adversely  criticised. 
Previous  observations  of  the  author  and  his  co¬ 
workers  (A.,  1928,  713,  1319)  render  it  untenable, 
and  further,  it  is  pointed  out  that  the  observations 
of  Strauss  and  Hionuber  can  be  explained  in  terms 
of  the  metal  transformation  theory  of  passivity. 

L.  S.  TnEOBALD. 

Periodic  phenomena  at  the  anode.  J.  Hinn- 
uber  (Z.  Elektrochem.,  1928,  34,  852 — 853). — A 
reply  to  Muller's  criticism  (preceding  abstract). 

L.  S.  Theobald. 

Experimental  foundations  of  the  passivity 
theory.  W.  J.  Muller  (Z.  Elektrochem.,  1929, 
35,  93—94). — Examination  of  the  current  density- 
potential  curves  for  anodes  exhibiting  active  and 
passive  states,  given  in  a  previous  paper  (cf.  A., 
1928,  135,  713),  shows  that,  although  the  oxygen 
content  has  a  pronounced  influence  on  the  magnitude 
of  the  cathodic  residual  current,  the  presence  of 
dissolved  oxygen  has  no  effect  on  the  anodic  part 
of  the  curve  in  the  residual  current  region.  On  this 
evidence,  Hinnuber’s  theory  of  the  passivating  action 
of  oxygen  dissolved  in  the  electrolyte  on  the  metal 
(A.,  1928,  1098),  which  was  advanced  to  explain  the 
phenomenon  of  periodic  passivity  of  chromium  and 
chromium  alloys,  cannot  bo  accepted.  Various 
theories  of  passivity  are  discussed,  and  it  is  claimed 
that  the  phenomenon  of  anodic  passivity  is  always 
due,  primarily,  to  the  formation  of  a  non-conducting 
film  (salt  or  basic  salt),  and  secondarily,  in  the  case 
of  metals  exhibiting  true  (chemical)  passivity,  to  a 
change  in  the  atoms  of  the  metal  caused  by  the 


high  effective  current  density  resulting  from  the 
deposition.  L.  L.  Bircumshaw, 

Experimental  foundations  of  the  passivity 
theory.  J.  Hinnuber  (Z.  Elektrochem.,  1929,  35, 
95). — In  reply  to  Muller  (cf.  preceding  abstract),  it  is 
emphasised  that  the  author's  investigations  have  been 
concerned  only  with  those  cases  where  no  visible 
protective  layer  is  formed  on  the  passivo  metal 
chromium  and  chromium  alloys).  Reference  is  made 
to  the  fact,  observed  by  Eggert  (A.,  1927,  423),  that 
chromium  remains  active  in  dry  hydrogen  or  nitrogen, 
but  becomes  passive  on  introduction  of  oxygen  or 
exposure  to  the  atmosphere.  E.  L.  Bircumshaw. 

Corrosion,  residual  current,  and  passivity. 
III.  F.  Todt  (Z.  Elektrochem.,  1928,  34,  853— 
857 ;  ef.  this  vol.,  145). —Measurements  of  the 
residual  currents  between  iron  and  platinum,  com¬ 
bined  with  observations  on  the  corrosion  of  the  iron, 
have  been  made  in  various  solutions,  and  it  is  shown 
that  the  current  strength  between  a  noble  and  a 
non- noble  metal  immersed  in  the  same  solution  is  a 
measure  of  the  corrosion  of  the  latter.  The  corrosive 
properties  of  solutions  and  the  corrosion  of  metals 
can  thus  be  directly  indicated  by  a  method  which  is 
quicker  and  simpler  than  the  classic  method  of 
analysis.  Corrosion  and  passivity  are  discussed  in 
relation  to  these  residual  currents, 

L.  S.  Theobald. 

Electrical  behaviour  of  surfaces  of  corroding 
iron,  A.  L.  McAulay  and  S.  H,  Bastow  (J.C.S., 
1929,  85 — 92). — A  study  has  been  made  of  the  change 
of  potential  with  time  when  iron  is  introduced  into 
0‘5iY-pofcassium  sulphate  solution.  It  is  found  that 
iron,  when  corroding,  is  in  a  stable  and  reproducible 
state,  and,  provided  that  the  electrodes  are  first  aged 
by  prolonged  immersion  in  an  electrolyte  and  the  con¬ 
dition.  of  aeration  of  the  electrolyte  is  standardised, 
reproducible  results  can  be  obtained.  Mild  steel 
and  cast  iron  give  results  similar  to  electrolytic  iron, 
but  stainless  steel  shows  a  completely  different 
behaviour.  The  time-potential  curves  show  that 
the  film  present  on  iron  after  exposure  to  air  increases 
its  resistance  to  destruction  by  the  electrolyte  with 
increasing  time  of  exposure  up  to  about  2  hrs.  Anodic 
oxidation  in  alkali  gives  films  more  resistant  to  destruc¬ 
tion  than  exposure  to  air.  In  all  eases,  however, 
prolonged  immersion  in  the  electrolyte  produces  the 
same  final  state,  F.  J.  Wilkins, 

Passivity  of  metals.  II.  Breakdown  of  the 
protective  film  and  the  origin  of  corrosion 
currents,  U.  R.  Evans  (J.C.8.,  1929,  92—110).— 
An  attempt  has  been  made  to  decide  whether  cor¬ 
rosion  is  due  to  the  presence  of  invisible  cavities  in 
a  metal,  the  interiors  of  which,  being  less  accessible 
to  dissolved  oxygen,  become  anodic  towards  the  area 
outside,  or  to  breaks  in  a  protective  film  where  the 
exposed  metal  becomes  anodic  towards  the  sur¬ 
rounding  film-covered  surface.  Breakdown  of  the 
protective  film  on  iron,  steel,  or  aluminium  tends  to 
occur  where  the  surface  has  been  bent  or  cut,  or 
where  rolling  or  easting  defects  occur  at  the  surface. 
The  phenomena  can  be  explained  satisfactorily  only 
by  assuming  that  the  places  of  attack  represent 
weak  points  in  the  invisible  oxide  film.  Sometimes 
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(as  with  zinc)  corrosion  starts  at  the  site  of  pre¬ 
existing  cavities. 

Differential  aeration  currents  are  duo  to  differ¬ 
ences  of  potential  existing  between  (1)  the  places 
where  the  film  is  kept  in  good  repair  by  a  supply  of 
oxygen,  and  (2)  those  where  it  is  not  kept  in  repair. 
An  E.M.F.  of  nearly  0-5  volt  can  be  set  up  merely 
by  differences  in  oxygen  accessibility.  The  E.M.F. 
falls  when  a  corrosion-current  flows.  The  extension 
of  breakdown,  or  the  repair  of  the  film,  can  be  followed 
by  changes  in  P.D.  F.  J.  Wilkins. 

Mechanism  of  corrosion.  U.  R.  Evans  (J.C.S., 
1929,  111 — 129). — The  corrosion  of  half-immersed 
specimens  of  zinc,  aluminium,  iron,  steel,  and  copper 
in  salt  solutions  commences  at  a  limited  number  of 
weak  points,  mainly  along  the  bottom  and  cut  edges, 
but  sometimes  at  defects  occurring  in  the  centre,  or, 
in  special  circumstances,  at  the  water  line.  The 
insoluble  corrosion  products  are  of  four  different 
types  which  depend  on  the  way  in  which  the  anodic 
and  cathodic  products  come  together. 

Under  conditions  of  differential  aeration,  electrolytic 
iron  is  attacked  nearly  as  fast  as  steel,  whilst  potass¬ 
ium  sulphate  and  potassium  chloride  cause  similar 
rates  of  corrosion,  although  the  shapes  of  the  corrod¬ 
ing  areas  are  different.  In  magnesium  sulphate  the 
rate  of  attack  is  slower.  Zinc  is  attacked  more 
quickly  than  iron,  and  aluminium  much  more  slowly. 
The  replacement  of  air  by  oxygen  not  only  increases 
the  rate  of  corrosion,  but  also  restricts  the  corroded 
area  to  strips  running  along  the  bottom  portion  and 
the  two  edges.  Doubling  the  breadth  of  half- 
immersed  specimens  nearly  doubles  the  amount  of 
corrosion,  but  increase  of  the  length  of  the  specimens 
has  much  less  effect.  The  rate  of  corrosion  is  almost 
the  same  in  0*05i¥-  and  OTJjf -potassium  chloride. 

In  the  interpretation  of  the  results  it  is  suggested 
that  the  E.M.F.  of  the  metal|  oxygen  cell,  which 
determines  the  magnitude  of  the  corrosion  current 
and  the  rate  of  corrosion,  is  dependent  on  three 
factors :  (a)  anodic  polarisation,  (6)  cathodic  polar¬ 
isation,  and  (c)  the  fall  of  potential  across  the  liquid. 
Tor  aluminium  (a)  is  the  important  factor,  but  for 
zinc,  iron,  and  steel  (b)  controls  the  rate  of  corrosion. 

E.  J.  Wilkins. 

Ignition  temperature  of  combustible  gaseous 
mixtures.  M.  Prettre  and  P.  Laffitte  (Compt. 
rend,  1929,  188,  397—399;  cf.  this  vol.,  33).— The 
ignition  temperatures  of  mixtures  of  hydrogen  and 
air,  or  hydrogen,  oxygen,  and  carbon  dioxide,  are 
raised  considerably  in  the  presence  of  small  quantities 
of  the  residual  gases  from  a  previous  combustion,  to 
an  extent  which  increases  with  the  initial  pressure 
(1G“4 — 20  mm.  of  mercury)  and  with  the  hydrogen 
content.  The  presence  of  air  has  an  analogous  but 
less  marked  effect.  The  results  explain  the  apparent 
divergence  in  the  results  of  various  workers. 

J.  Grant. 

Effect  of  compression  on  the  explosive  pro¬ 
perties  of  explosive  gas  mixtures.  A.  Haid  and 
A.  Schmidt. — See  R,  1929,  113. 

Ignition  of  mixtures  of  air  with  natural  gas 
and  with  methane  by  induction  coil  sparks. 
E.  G.  Meiter. — See  B,  1929,  S3. 


Flame  movement  in  gaseous  explosive  mix¬ 
tures.  0.  C.  dk  C.  Ellis. — See  B,  1929,  82. 

Experiments  with  carefully  dried  substances. 
D.  McIntosh  (Proc.  Nova  Scotian  Inst.  Sci,  1928, 
17,  142 — 148). — A  mixture  of  carbon  monoxide 
(2  mols.)  and  oxygen  (1  mol.),  kept  for  15  hrs.  in  a 
glass  vessel,  the  lower  part  of  which  was  immersed 
in  carbon  dioxide  and  ether  in  a  Dewar  flask,  failed 
to  explode  when  sparked.  Even  immersion  for 
5  hrs.  in  the  low-temperature  mixture  usually  pre¬ 
vented  an  explosion.  At  —50°  to  —60°,  when  1  mol. 
of  water  is  present  to  40,000  mols.  of  gas,  explosion 
can  take  place. 

Sodium  sulphate,  carefully  dried  in  air,  or  by 
connexion  with  a  tube  containing  liquid  air  or  phos¬ 
phorus  pentoxide,  still  caused  immediate  precipit¬ 
ation  when  introduced  in  minute  fragments  into  a 
supersaturated  solution  of  the  same  salt.  No  pre¬ 
cipitation  occurred,  however,  when  the  salt  had 
previously  been  heated  at  45°  for  1  hr,  indicating 
that  crystallisation  was  due  to  the  deeahydrate. 

Chlorine  failed  to  react  with  mercury  at  —180° 
after  both  had  been  dried  by  suitable  means,  using 
liquid  air.  Below  —65°,  however,  reaction  took 
place.  Freshly-distilled  ammonia  and  hydrogen 
bromide,  carefully  dried  by  means  of  low  tem¬ 
peratures,  reacted  at  once  when  brought  into  con¬ 
tact.  The  vapour  pressure  of  water  must  thus  be 
reduced  below  0*001  mm.  to  prevent  their  interaction. 

Ether,  twice  re- distilled  at  —80°,  boiled  at  its 
normal  temperature.  An  unsuccessful  attempt  was 
made  to  dry  ether  in  a  special  apparatus  of  Pyrex 
glass  by  distillation  at  low  temperature  followed  by 
slow  distillation  through  phosphorus  pentoxide. 

B.  W.  Anderson. 

Kinetics  of  the  decomposition  of  solutions  of 
sodium  hypochlorite.  F.  Giordani  and  E, 
Matthias  (Rend.  Accad.  Sci.  fis.  mat.  Napoli,  1928, 
[iff],  34,  137 — 141). — To  confirm  that  the  decomposi¬ 
tion  of  sodium  hypochlorite  solutions  involves  two 
simultaneous  reactions,  Na0Cl+2HC10 — >NaC103+ 
2HC1,  2NaOCl— >2NaCl+02,  measurements  have 
been  made  of  the  temperature  coefficient  of  the 
velocity  of  decomposition  of  hypochlorite  solutions. 
If  the  decomposition  proceeds  according  to  the  first 
equation  alone  the  velocity  coefficient  should  be  pro¬ 
portional,  not  only  to  the  coefficient  for  this  reaction, 
but  also  to  the  square  of  the  hydrolytic  constant  of 
the  reaction  giving  rise  to  the  hypochlorous  acid,  and 
thus  should  be  abnormally  high.  On  the  other  hand, 
the  temperature  coefficient  of  the  second  reaction 
should  be  normal.  The  velocity  of  decomposition  of 
a  solution  containing  0*3  g. -mol. /litre  of  sodium  hypo¬ 
chlorite  was  increased  6*96  times  by  a  temperature 
rise  of  15°  (31 — 46°),  and  that  of  a  solution  containing 
0*381  g.-mol. /litre  11*96  times  by  the  same  temper¬ 
ature  rise.  At  31°  the  influence  of  the  alkalinity  of 
the  solution  predominated,  but  at  46°  this  effect  was 
negligible.  F.  G.  Try'horn. 

Influence  of  non-electrolytes  on  the  velocity  of 
ionic  reactions.  A.  von  Kiss  and  (Frl.)  L. 
Hatz  (Rec.  trav.  ehim.,  1929,  48,  7 — 17). — The  study 
of  the  reaction  between  iodine  and  persulphate  ions 
(A.,  1928,  1332)  has  been  extended  to  the  influence  of 
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added  non-electrolytes.  Addition  of  methyl  or  ethyl 
alcohol  or  glycerol  lowers  the  speed  of  the  reaction, 
whilst  that  of  sucrose  or  carbamide  increases  it.  No 
simple  relation  was  found  between  the  velocity  and 
the  concentration  of  non-electrolyte ;  log  k  is  not 
linearly  proportional  to  the  concentration,  as  was  the 
ease  for  the  addition  of  electrolytes.  Neutral  salt 
action  in  solutions  to  which  non-electrotytes  have 
been  added  has  also  been  studied.  Addition  of 
potassium  nitrate  or  sulphate,  ammonium  nitrate, 
and  hydrochloric  acid  increases  the  rate  in  an  aqueous 
ethyl  alcohol  solution  to  a  greater  extent  than  in  a 
pure  aqueous  solution,  but  with  the  sulphates  of 
aluminium  and  magnesium  and  lithium  chloride  the 
reverse  is  the  case.  The  effect  of  varying  the  con¬ 
centration  of  salt  in  alcoholic  solution  has  been  deter¬ 
mined  for  lithium  chloride  and  ammonium  nitrate ; 
the  curves  correlating  velocity  and  salt  concentration 
follow  the  same  course  as  in  aqueous  solution,  but 
deviate  more  markedly  from  the  latter  as  the  con¬ 
centration  of  salt  increases.  Variation  of  the  con¬ 
centration  of  the  reacting  components  causes  a  more 
marked  effect  for  solutions  to  which  ethyl  and  methyl 
alcohol  have  been  added  than  for  pure  aqueous  solu¬ 
tions  ;  this  effect  increases  with  the  concentration  of 
non-electrolyte.  Increase  of  the  iodide-ion  concen¬ 
tration,  that  of  the  persulphate  ion  being  kept  con¬ 
stant,  increases  the  rate  of  the  reaction.  The  con¬ 
nexion  between  the  reaction  rate  and  the  physico¬ 
chemical  properties  of  the  solvent,  particularly  the 
dielectric  constant,  is  briefly  discussed  but  no  simple 
relation  is  found.  R.  N.  Kerr. 

Periodic  law.  P.  Pbtrenko-Kritschenko  (J. 
pr.  Chem.,  1929,  [ii],  120,  225 — 237). — Comparative 
reaction  velocity  measurements  for  the  interactions 
of  potassium  hydroxide,  tetramethyl-  and  tetraethyl- 
ammonium  hydroxides,  barium  hydroxide,  thallium 
hydroxide,  sodium  ethoxide,  metallic  silver,  ammonia, 
piperidine,  water,  ethyl  alcohol,  silver  nitrate,  potass¬ 
ium  acetate,  and  potassium  thiocyanate  with  halo- 
geno-  and  halogenonitro-dcrivatives  of  methane  and 
ethane,  the  chlorotoluenes,  and  halogenoacetic  acids 
have  revealed  that  the  strengths  of  the  linkings 
which,  in  each  case,  join  the  methane  carbon  atom 
to  the  first-removed  halogen  atom  vary  periodically 
from  the  mono-,  through  di-,  to  the  tetra-halogcno- 
methancs.  R.  J.  W.  Lb  F&vre. 

Mutarotation  of  galactose.  T.  M.  Lowry  and 
G,  F.  Smith  (J.  Physical  Chem.,  1929,  33,  9—21; 
cf.  Worley  and  Andrews,  A.,  1928,  374). — Data  relat¬ 
ing  to  the  mutarotation  of  galactose  in  water  at  20° 
and  at  0*8°  are  recorded,  and  a  simplified,  graphical 
method  of  analysing  the  complex  mutarotation  curves 
of  a-  and  p-galactose  is  described.  Assuming  that 
only  a-,  (J-,  and  ^-sugars  are  present  in  the  equilibrium 
mixture,  the  percentage  of  a-galactose  is  found  to  be 
approximately  30%  at  20°  and  at  0°.  Solubility 
measurements  of  a-galactose  in  water  at  0°  confirm 
this  to  a  certain  extent  by  giving  an  uncorrected 
proportion  of  37%  of  the  a-sugar  in  the  equilibrium 
mixture  as  against  the  value  6*6%  found  by  Riiber 
and  Minsaas  (A.,  1926,  1228).  L.  S.  Theobald. 

Velocities  of  nitration.  F.  H.  Cohen  (Proc.  K. 
Akad.  Wetensch.  Amsterdam,  1928,  31,  692 — 700). — 


The  velocity  of  nitration  of  benzene  in  acetic  an¬ 
hydride  and  in  glacial  acetic  acid  has  been  inves¬ 
tigated  at  0°,  18°,  25°,  and  40°.  Good  bimolecular 
velocity  coefficients  were  not  obtained  at  the  highest 
and  lowest  temperatures.  Nitrous  acid  catalyses  the 
reaction.  The  possibility  of  nitric  acid  reacting  with 
the  solvent  is  discussed.  In  the  presence  of  concen¬ 
trated  sulphuric  acid  nitric  acid  reacts  vigorously  with 
acetic  anhydride  to  give  tetranitrome thane."  This 
reaction  is  greatly  retarded  by  carbamide.  No 
nitration  takes  place  in  glacial  acetic  acid. 

C.  W.  Gibby. 

Stability  maxima  of  some  organic  sub¬ 
stances.  II.  I.  Bolin  (Z.  anorg.  Chem.,  1928, 
177,  227—252 ;  cf.  A.,  1925,  ii,  411).— The  following 
values  of  the  pH  of  maximum  stability  at  25°  have 
been  determined  :  ethyl  butyrate  5*65,  methyl  benzo¬ 
ate  (80°)  4-0,  ethyl  benzoate  (80°)  4*15,  phenyl  acetate 
4*1,  benzyl  acetate  4*3,  ethyl  phenylacetate  4*9,  ethyl 
acetoacetate  4*4,  ethyl  a-chloropropionate  4*0,  ethyl 
hippurate  4*4,  and  methylaeetanilide  6*0.  Substances 
which  are  hydrolysed  b}^  both  acids  and  alkalis  may 
be  classified  in  two  groups ;  the  members  of  the 
first  group  have  their  maximum  stability  at  less 
than  5,  whilst  those  of  the  second  group,  consisting 
of  secondary  amines  etc.,  are  of  maximum  stability  in 
the  neighbourhood  of  the  neutral  point.  For  esters 
of  the  fatty  acids  the  optimum  pK  is  for  a  weak  acid 
lower  than  for  a  strong  acid ;  for  methyl  esters  the 
optimum  pH  is  somewhat  less  than  for  the  correspond¬ 
ing  ethyl  esters.  Introduction  of  a  phenyl  group 
lowers  the  optimum  pR  and  increases  the  velocity  of 
decomposition  of  the  ester.  H.  F,  Gillbe, 

Analogies  between  physiological  rhythms  and 
the  rhythmical  reactions  in  inorganic  systems. 
R,  S.  Lillie  (Science,  1928,  67, 593— 598).— The  con¬ 
ditions  controlling  a  rhythmic  reaction  between  iron 
and  nitric  acid  are  discussed.  The  rate  of  the  rhythm 
depends  on  the  extent  of  the  active  area,  concen¬ 
tration  of  acid,  temperature,  polarisation,  and  length 
of  the  wire.  Biological  analogies  are  considered. 

A.  A.  Eldridge. 

Kinetics  of  the  combustion  of  carbon  monoxide. 
W.  Finkelstein  and  W.  Maschowetz  (Z.  physikal. 
Chem.,  1928,  138,  369—378).— The  kinetics  of  the 
combustion  of  carbon  monoxide  in  the  presence  of 
glass  is  studied.  The  glass  loses  its  catalytic  activity 
in  the  presence  of  carbon  dioxide.  The  combustion 
is  a  third  order  reaction.  The  mechanism  of  the 
reaction  is  explained  in  terms  of  adsorption.  It 
would  seem  that  reaction  takes  place  between  activated 
oxygen  molecules  adsorbed  on  the  glass  and  carbon 
monoxide  molecules.  Two  molecules  of  carbon  mon¬ 
oxide  must  collide  with  each  molecule  of  oxygen. 
Hence  the  reaction  must  be  of  the  third  order.  The 
adsorption  of  oxygen  on  the  glass  must  be  small,  as 
the  catalytic  effect  is  so  low,  and  is  physical  in  nature. 
On  the  other  hand,  since  in  glass  a  weak  acid  (silica) 
is  combined  with  strong  bases  (sodium  and  calcium 
oxides)  carbon  dioxide  will  be  attracted  to  the  surface 
by  chemical  forces.  The  adsorption  of  carbon  dioxide 
on  the  glass  must  therefore  be  of  a  chemical  nature 
and  practically  irreversible.  The  poisoning  of  the 
glass  surface  by  carbon  dioxide  therefore  depends  on 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY, 


273 


the  stability  of  the  adsorbed  carbon  dioxide  layer  in 
comparison  with  that  of  tho  layers  of  carbon  monoxide 
and  oxygen.  A.  J.  Mee. 

Corrosion  and  rusting  of  alloyed  and  plain 
cast  iron.  P.  Kotzschke  and  E.  Pivovarski. — See 
R,  1929,  97. 

Corrosion  phenomena.  XIII.  Dissolution  of 
metals  with  evolution  of  hydrogen,  41  catalytic  ” 
effect  of  foreign  metals,  and  its  connexion  with 
the  overvoltage  series.  A.  Thiel  and  J.  Eckell 
(Korrosion  u.  Metal lsclmtz,  1928,  4,  121—133,  145 — 
151;  Chem.  Zentr.,  1928,  ii,  1146).— See  A.,  1927, 
1034. 

Activator,  promoter,  or  accelerator  ?  A. 
Mittasch  (Z.  Elektrochem.,  1929s  35,  96— 97).— A 
question  of  nomenclature.  L.  L.  Bircumshaw. 

Acid  catalysis  in  hydrolytic  reactions.  J.  N. 
Bronsted  and  W.  F.  K.  Wynne-Jones  (Trans, 
Faraday  Soc.,  1929,  25,  59 — 76). — The  conception  of 
an  acid  or  base  as  a  substance  with  a  tendency  to 
dissociate  or  associate  protons  leads  to  the  extended 
theory  of  acid  and  basic  catalysis,  which  ascribes 
catalytic  activity  to  acid  or  basic  molecules  in  general 
and  not  solely  to  hydrogen  and  hydroxyl  ions.  It  is 
shown  that  there  is  no  a  priori  reason  for  excluding 
hydrolytic  reactions  from  the  scope  of  this  theory, 
although  there  is  a  possibility  of  the  effects  escaping 
detection.  From  an  analysis  of  the  conditions  obtain¬ 
ing  in  such  reactions  it  is  shown  that  if  in  a  reaction 
catalysed  by  hydrogen  or  hydroxyl  ions  there  is  a 
detectable  but  not  too  large  “  spontaneous  ”  reaction, 
then  the  conditions  are  favourable  for  the  detection 
of  effects  of  acids  and  bases  in  general.  To  verify 
this  effect  measurements  were  made  by  the  dilato- 
metric  method  of  the  acid  catalysis  of  the  hydrolysis 
of  ethyl  orthoformate,  ethyl  orthoacetate,  ethyl  ortho¬ 
propionate,  ethyl  orthocarbonate,  acetal,  and  kctal. 
These  substances  were  chosen  as  being  themselves 
neutral  and  giving  hydrolysis  products  which  also 
are  neutral.  Catalysis  by  acids  other  than  the 
hydrogen  ions  was  undetectable  in  the  hydrolysis  of 
acetal  and  ethyl  orthoformate,  a  circumstance  which 
readers  these  reactions  suitable  for  the  determination 
of  hydrogen-ion  concentration  and  for  the  investig¬ 
ation  of  salt  effects.  Catalytic  effects  due  to  water 
molecules,  m-  and  p-nitrophenol,  caeodylic  and  acetic 
acids,  as  well  as  to  hydrogen  ions  were  observed  in 
the  hydrolysis  of  the  other  substances  investigated. 
The  activities  of  these  catalysts  were  found  to  be 
dependent  on  their  strengths  as  acids.  The  “  spon¬ 
taneous  ”  hydrolysis  of  the  different  substances  em¬ 
ployed  was  measured,  and  found  in  each  case  to  be 
°f  small  velocity  (&J  of  the  order  of  10"7).  Values 
are  given  for  the  dissociation  constants  of  formic, 
acetic,  and  eacodylic  acids,  and  for  m-  and  p-nitro- 
phenol,  calculated  from  the  data  for  the  various 
reactions  in  different  buffer  solutions.  The  results 
afford  definite  evidence  of  the  catalytic  effects  of 
uncharged  acid  molecules,  and  taken  in  conjunction 
with  previous  work  on  the  decomposition  of  nitramide 
and  the  mutarotation  of  dextrose,  support  strongly 
the  extended  acid  and  basic  theory  of  catalysis. 

F.  G.  Tryhobn. 


Inhibitive  action  of  alcohols  on  the  oxidation 
of  sodium  sulphite.  H.  N.  Alyea  and  H.  L.  J. 
Backstrom  (J.  Amer.  Chem.  Soc.,  1929,  51,  90 — 109 ; 
cf.  A.,  1927,  737). — The  thermal  (21°)  and  also  the 
photochemical  oxidation  of  sodium  sulphite  solutions 
in  presence  of  isopropyl,  sec.-butyl,  and  benzyl  alcohols 
was  investigated.  The  oxidation  of  the  sulphite 
induces  an  oxidation  of  the  alcohol  to  an  extent  which 
increases  with  increasing  alcohol  concentration  when 
the  latter  is  low,  but  is  independent  of  the  concen¬ 
tration  when  the  latter  is  high.  When  two  alcohols 
are  present,  the  same  net  amount  of  alcohol  is  oxidised, 
each  one  being  oxidised  in  proportion  to  its  inhibitory 
power.  The  chain  length  of  the  thermal  reaction  is 
equal  to  the  photochemical  quantum  efficiency,  or 
the  induced  oxidation  obeys  the  Einstein  photo¬ 
chemical  equivalence  law ;  in  the  process  of  breaking 
the  reaction  chain  two  molecules  of  alcohol  seem  to 
be  oxidised  instead  of  one  (compare  Cremer,  A.,  1927, 
947).  Copper  sulphate  accelerates  the  thermal  reac¬ 
tion,  but  does  not  alter  the  ratio  of  oxidised  sulphite 
to  oxidised  alcohol.  Quinol  exhibits  anomalous  be¬ 
haviour  as  an  inhibitor,  possibly  because  it  is  directly 
oxidised  and  then  reacts  with  the  sulphite.  Delicate 
colorimetric  methods  of  determining  traces  (0*00005 
mol. /litre)  of  acetone,  methyl  ethyl  ketone,  and  benz- 
aldehyde  are  recorded.  Minute  traces  of  ketones  may 
be  removed  from  lower-boiling  alcohols  by  refluxing 
the  latter  for  several  hours  with  a  very  small  amount 
of  p-nitrophenylhydrazine,  nitrogen  being  simultane¬ 
ously  bubbled  through  the  solution. 

S.  K.  Tweedy. 

Use  of  iodine  and  iron  as  a  chlorine  carrier. 
H.  E.  Fierz-David  (Naturwiss.,  1929,  17,  13). — In 
the  chlorination  of  benzene  derivatives  iodine  together 
with  iron  is  an  extraordinarily  active  catalyst.  By 
the  use  of  1  %  of  iron  and  0*1%  of  iodine,  chlorinations 
which  could  be  effected  in  the  ordinary  way  only 
slowly  and  at  high  temperatures  were  carried  out 
more  rapidly  and  at  lower  temperatures.  The  chlor¬ 
ine  derivatives  obtained  by  this  method  are  purer 
than  those  prepared  with  the  use  of  iron  or  other 
carriers  alone.  Other  combinations  were  tried,  includ¬ 
ing  iodine  together  with  nickel,  antimony,  cobalt, 
bismuth,  tin,  phosphorus,  and  zinc,  but  these  gave  no 
satisfactory  results.  The  catalyst  goes  into  solution 
rapidly,  producing  a  deep  brown  colour. 

A.  J.  Mee. 

Decomposition  of  ammonia  by  iron.  A.  Mit¬ 
tasch,  E.  Kuss,  and  O.  Emert  (Z.  Elektrochem.,  1928, 
34,  829 — 840  ;  cf.  A.,  1928,  605). — The  decomposition 
of  ammonia  by  iron  containing  0*035%  of  carbon 
and  by  iron  containing  before  reduction  potassium 
or  aluminium  oxide  has  been  studied  over  the  range 
100 — 450°  by  a  dynamic  method.  The  catalysts  were 
reduced  in  specially  purified  hydrogen  at  400—480°. 
With  the  freshly -reduced  iron,  decomposition  of  the 
ammonia  could  be  detected  at  200°,  with  the  formation 
of  a  nitride  and  the  evolution  of  hydrogen.  At  350°, 
appreciable  amounts  of  nitrogen  appear,  and  finally, 
at  about  450°,  a  mixture  of  hydrogen  and  nitrogen 
in  stoic heiometri cal  proportions  is  formed.  In  the  case 
of  iron  activated  by  the  addition  of  the  oxides,  the 
formation  of  nitrogen  occurs  first  at  a  lower  temper¬ 
ature,  viz.,  100°,  as  well  as  that  of  the  stoicheiometric 
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mixture.  The  velocity  of  the  ammonia  decomposition 
is  determined  by  that  of  the  formation  of  the  nitrogen 
from  the  intermediate  nitride  which  is  produced,  and 
the  decomposition  is  shown  to  take  place  in  the  stages 
(i)  iron + ammonia = iron  nitride + hydrogen,  and  (ii) 
iron  nitride = iron-f  nitrogen .  The  second  stage  is 
dependent  on  the  temperature  and  on  the  addition 
of  activators  and  it  is  generally  the  slower  reaction, 
but  under  certain  conditions  it  may  become  faster 
than  (i).  Decomposition,  however,  takes  place  exclu¬ 
sively  at  the  metal  independently  of  the  individual 
effects  of  the  added  substances.  At  360°  and  in  the 
range  15 — 600  mm.  pressure,  the  velocity  of  decom¬ 
position  of  the  ammonia  is  independent  of  the  total 
pressure  and  of  the  rate  of  passage  of  the  gas  over 
the  metal. 

Iron  carbide,  and  mixtures  of  iron  with  other  sub¬ 
stances,  especially  the  finely-divided  carbide  obtainable 
by  reduction  of  the  cyanide  (loc.  cit.)9  have  also  been 
investigated  as  catalysts.  In  all  cases,  the  effective 
portion  of  an  iron-containing  catalyst  is  the  metal 
itself.  The  carbide,  both  fine  and  coarse-grained,  is 
not  a  catalyst  for  the  synthesis  or  decomposition  of 
ammonia,  A  method  by  which  the  effective  portion 
of  an  iron-containing  catalyst  for  ammonia  can  be 
determined  is  described  together  with  a  new  gasometer 
for  storage  and  exact  analysis;  the  gasometer  is 
especially  suitable  for  use  with  highly-purified  gases, 

L.  S.  Theobald. 

Copper  catalysts  prepared  from  precipitated 
hydroxide.  I.  Activity  as  a  function  of  the 
temperature  of  precipitation.  P.  K.  Frolicii, 
M.  R.  Fenske,  and  D.  Quiogle  (J.  Amer.  Chem. 
Soe.,  1929,  51,  61 — 65). — The  catalytic  activity  of 
copper  catalysts  prepared  by  reduction  at  200°  of  the 
hydroxide  obtained  on  precipitating  copper  nitrate 
solution  with  ammonia  varies  with  the  temperature 
of  precipitation.  The  reaction  studied  was  the  cata¬ 
lytic  decomposition  of  methyl  alcohol  vapour  at  360° 
(cf.  A.,  1928, 1112) ;  formaldehyde  and  methyl  formate 
are  produced  simultaneously.  A  maximum  activity 
occurs  when  the  hydroxide  is  precipitated  at  22°. 
X-Ray  examination  indicates  that  a  small  particle 
size  of  the  dry  hydroxide  gel  is  associated  with  the 
more  active  catalysts,  A  minimum  particle  size  at 
22°  may  be  produced  as  the  result  of  two  opposing 
factors,  viz.,  the  tendency  for  the  initial  particle  size 
to  decrease  with  falling  temperature  of  precipitation, 
and  the  tendency  for  the  initially  formed  particles  to 
grow  while  the  hydroxide  is  drying  at  110°. 

S.  Iv.  Tweedy. 

Copper  catalysts  prepared  from  precipitated 
hydroxide.  II.  Comparison  of  sodium  hydroxide 
and  ammonia  as  a  precipitating  agent.  P.  K, 
Frolich,  M.  R.  Fenske,  L.  R.  Perry,  and  N.  L. 
Hurd  (J.  Amer.  Chem.  Soe.,  1929,  51,  1ST — 193). — 
When  sodium  hydroxide  is  the  precipitating  agent 
(cf .  preceding  abstract)  the  catalysts  are  much  more 
active,  due  to  promoter  action  of  occluded  sodium 
salts.  Below  313°  the  activity  of  such  catalysts  is 
independent  of  time ;  at  380°  the  catalytic  power  is 
immediately  destroyed.  Thus  fused  occluded  sodium 
salts  appear  to  cover  the  active  patches  of  the  cata¬ 
lysts.  Copper  catalysts  prepared  by  precipitating 
copper  chloride  or  sulphate  with  sodium  hydroxide 


are  practically  inactive.  The  promoted  catalysts 
favour  the  formation  of  methyl  formate  in  the  thermal 
decomposition  of  methyl  alcohol  rather  than  that  of 
formaldehyde.  The  conclusions  are  confirmed  by 
experiments  with  catalysts  containing  known  amounts 
of  sodium  nitrate.  The  results  may  explain  some  of 
the  discordant  observations  recorded  in  the  literature. 

S.  K.  Tweedy. 

Synthesis  of  water  with  a  silver  catalyst.  II. 
Energy  of  activation  and  mechanism.  A.  F. 
Benton  and  J.  C.  Elgin  (J.  Amer.  Chem.  Soe.,  1929, 
51,  7 — 18). — The  synthesis  of  water  in  presence  of  a 
silver  catalyst  was  investigated,  the  adsorption  by 
the  catalyst  of  oxygen  and  of  water  vapour  (in 
presence  of  oxygen)  being  measured  also.  The  oxygen 
adsorption  is  nearly  independent  of  temperature  and 
pressure  (cf.  A.,  1927, 118).  Water  vapour  is  adsorbed 
much  more  strongly  by  a  silver  surface  covered  with 
adsorbed  oxygen  than  by  a  bare  surface.  The  reaction 
rate  is  independent  of  the  oxygen  pressure,  but  pro¬ 
portional  to  the  hydrogen  pressure  and  to  the  fraction 
of  catalyst  surface  free  from  adsorbed  water.  The 
calculated  energy  of  activation  is  16,000  g.-cal.  It  is 
concluded  that  reaction  occurs  at  every  collision  of 
hydrogen  with  “  dry  ”  adsorbed  oxygen  in  which  the 
energy  available  on  collision  exceeds  the  energy  of 
activation.  The  results  are  probably  not  in  disagree¬ 
ment  with  Taylor’s  theory  of  catalyst  surfaces. 

S.  K.  Tweedy. 

[Catalytic]  synthesis  of  methane  from  carbon 
dioxide  and  hydrogen.  M.  Randall  and  F.  W. 
Gerard. — See  B.„  1929,  82. 

[Catalytic]  synthesis  of  higher  hydrocarbons 
from  water-gas  [at  atmospheric  pressure].  II. 
D.  F.  Smith,  C.  O.  Hawk,  and  D.  A.  Reynolds. — 
See  B.,  1929,  82. 

Catalytic  oxidation  of  naphthalene.  T. 
K usama. — See  B,,  1929,  88. 

Effect  of  inhibitors  on  the  acid  dissolution  of 
copper  and  copper  alloys.  H.  O.  Forrest,  J.  K. 
Roberts,  and  B.  E.  Roetheli. — See  B,,  1929,  98. 

Theory  of  chemical  action  in  electrical 
discharge.  S.  C.  Lind  (Science,  1928,  67,  565 — 
569). — An  address  to  the  American  Electrochemical 
Society,  April  26,  192S. 

Formation  of  ozone  in  the  electrical  discharge 
at  pressures  below  3  mm.  J.  K.  Hunt  (J.  Amer. 
Chem.  Soc.,  1929,  51,  30 — 3S). — During  the  first  half 
minute  the  quantity  of  ozone  formed  is  approximately 
proportional  to  the  input  of  electricity,  but  equilibrium 
is  soon  reached.  The  yield  increases  with  increasing 
pressure,  but  at  a  decreasing  rate;  it  is  independent 
of  the  electrode  material  (small  electrodes  were  used ; 
aluminium  gives  abnormally  high  results)  and  increases 
with  increasing  cathode  area.  The  number  of  ion 
pairs  and  of  ozone  molecules  produced  are  both  of 
the  same  order  of  magnitude.  The  following  mechan¬ 
ism  is  suggested:  02=0++0“ ;  0++02=(V ; 

0-+02=03-;  03++<V=203  or  03++0“=202 

and  03~+0*=20r>.  S.  K.  Tweedy. 

Electrolytic  preparation  of  hydroxylamine. 
J.  G.  Stscherbakov  and  D.  M.  Libina  (Z.  Elektro- 
ehem.,  1929,  35,  70 — S3). — Different  methods  of 
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determination  of  the  hydroxylamine  produced  by  the 
electrolytic  reduction  of  nitric  acid  in  sulphuric  acid 
solution  using  a  mercury  cathode  yield  distinctly 
different  results,  and  it  is  concluded  that,  besides 
hydroxylamine,  considerable  quantities  of  a  second 
reducing  agent  arc  formed  by  the  electrolysis.  This 
is  proved  to  bo  a  compound  of  hydroxyl  amine*  so  - 
monosulphonic  acid  with  sulphuric  acid, 
(NH2*0*§03H)2jH2S04.  A  low  nitric  acid  concentra¬ 
tion  favours  the  formation  of  the  ^o-eompound,  which 
liberates  iodine  from  potassium  iodide,  is  oxidised  to 
nitric  acicl  by  titration  with  permanganate  in  the  cold, 
and  is  hydrolysed  by  heating  to  hydroxylamine.  The 
combined  sulphuric  acid  may  be  determined  by  titra¬ 
tion  with  alkali,  using  phenolphthaleim  An  electro¬ 
lyte  containing  the  two  compounds  remains  stable  at 
the  ordinary  temperature  for  an  indefinite  period  of 
time.  An  increase  in  the  sulphuric  and  nitric  acid 
concentrations  up  to  certain  limits  ( 1 5 — 1 6  A-sulphurie 
acid  and  A-nitric  acid)  causes  an  increase  in  the 
current  yield  of  hydroxylamine,  whilst  below  3 — 4A7« 
sulphuric  acid  a  pronounced  decrease  takes  place. 
For  nitric  acid  concentrations  above  N,  considerable 
quantities  of  oxides  of  nitrogen  are  formed.  The 
most  favourable  acid  concentrations,  current  densities, 
and  temperatures  are  given,  with  which  a  mean 
current  yield  of  60—70%  of  hydroxylamine  is  obtain¬ 
able.  Under  certain  conditions  (e.g.,  the  presence  of 
foreign  metals  in  the  electrolyte,  dissolved  from  the 
electrodes),  the  nitric  acid  is  not  reduced  at  the 
mercury  cathode,  but  a  hydrogen  evolution  of  almost 
100%  takes  place.  At  higher  nitric  acid  concentra¬ 
tions,  oxides  of  nitrogen  are  formed.  In  these  cir¬ 
cumstances,  the  cathode  is  found  to  be  covered  with 
a  thin,  scarcely  visible  film,  which  acts  as  a  diaphragm 
and  prevents  reduction.  The  presence  of  the  film 
increases  the  current  yield  of  the  iso*  com  pound.  At 
the  end  of  the  electrolysis,  the  free  nitric  acid  may 
conveniently  be  removed  by  electrolysing  with  a 
copper  cathode,  since  by  this  means  the  nitric  acid 
is  reduced  to  ammonia,  whilst  the  hydroxylamine  and 
Mo-eompound  are  unaffected. 

L.  L.  Bircumshaw. 

Influence  of  current  density  in  the  electrolytic 
preparation  of  sodium  perborate.  F.  Giordani 
and  R,  Intonti  (Rend.  Aeead.  Sei.  fis.  mat.  Napoli, 
1928,  [iii],  34,  30 — 36). — The  yields  of  sodium  per¬ 
forate,  obtained  by  electrolysing  solutions  of  borax 
and  sodium  carbonate  under  conditions  in  which  the 
current  passing  through  the  electrolyte  was  10,  5, 
and  2*5  amp. /litre,  respectively,  have  been  deter¬ 
mined.  Assuming  that  the  perborate  is  formed 
according  to  the  schemes  NaoC03 — >NaC03'+Na\ 
2NaCCy +2F — ^Na2C0Oc,  Na,C206+NaB02+2H20 
y  2NaHCOrfNaBO  H202,  Na2B40-+2Na0H — > 
4NaB02+H20,  it  is  shown  that  the  effective  instan¬ 
taneous  yield  of  perborate  is  given  by  p—2F(V/ 
f)fc(Na,0208)(NaB0o )/p1#  where  pt  is  the  current 
efficiency  in  the  formation  of  sodium  percarbonate, 
V  the  volume  of  the  solution,  and  1  the  current 
•intensity.  F.  G.  Iryhorn, 

Electrolytic  precipitation  of  metals.  K. 
Arndt  (Ber.,  1929,  62,  [£],  80— 84).— Study  of  the 
distribution  of  a  metal  on  a  cathodic  surface  frequently 


gives  wave-like  curves  with  distinct  maxima  and 
minima.  Interposition  of  a  non-conducting  screen  of 
mica  or  celluloid,  pierced  with  a  fine  hole  in  the 
centre,  between  cathode  and  anode  in  the  electrolysis 
of  OtteFs  solution  (150  g.  CuSO^SILO,  50  g.  IL,S04? 
and  50  g.  of  alcohol  per  litre)  causes  the  metal  to  be 
deposited  in  concentric  rings  which  are  more  or  less 
sharply  defined.  All  the  crystals  have  approximately 
the  same  size  (5  u).  It  is  considered  that  the  current 
initially  causes  an  approximately  uniform  distribution 
of  crystal  nuclei  and  that  subsequently  the  particles  in 
unfavourable  positions  pass  into  solution  whilst  metal 
is  deposited  at  the  favourable  positions.  Study  has 
also  been  made  of  the  deposition  of  copper  on  a  silvered 
cathode  without  a  shield  with  a  current  density  so 
small  that  the  individual  crystals  can  be  measured 
and  counted,  OtteFs  solution  being  used.  Increased 
current  density,  cooling,  or  dilution  increases  the 
number  of  copper  crystals,  which  is  lessened  by  warm¬ 
ing  or  decrease  in  current  density.  At  the  ordinary 
temperature  with  8  milliamp.  the  size  is  about  1*5  p., 
with  40  milliamp.  about  0*5  p..  At  0°  the  size  is 
also  approximately  0*5  g,  whereas  at  35°  the  few 
particles  may  attain  5  p.  From  the  warm  bath 
crystals  are  obtained  as  much  as  5  p  long.  Addition 
of  0*1%  of  gelatin  to  the  acid  copper  bath  renders 
the  copper  particles  so  small  that  the}'  cannot  be 
distinguished  under  the  microscope.  A  uniform 
copper  deposit  is  also  obtained  from  a  copper  bath 
containing  potassium  cyanide.  H.  Wren, 

Theory  of  electro-deposition  of  chromium 
from  aqueous  solutions  of  chromic  acid.  E. 
Muller  and  P.  Ekwall  (Z.  Elektroehem,,  1929,  35, 
84 — 89;  cf.  Sehischkin  and  Gernet,  A.,  1928,  4S9). — 
A  microscopical  examination  has  been  made  of  the 
deposits  obtained  under  various  conditions  when  30% 
aqueous  solutions  of  chromic  acid  are  electrolysed, 
using  smooth  platinum  electrodes.  Photomicrographs 
are  reproduced,  showing  the  results  with  very  carefully 
purified  chromic  acid,  free  from  all  traces  of  sulphate, 
with  chromic  acid  0*001,  0*01,  0*05,  and  0-1 N  with 
respect  to  sulphuric  acid,  and.  chromic  acid  free  from 
sulphate  but  containing  tervalent  chromium.  The 
last-named  solution  was  prepared  by  boiling  chromic 
acid  with  hydrogen  peroxide  and  contained  about 
0*13  g.  of  tervalent  chromium  to  1  g.  of  sexa valent 
chromium.  The  results  confirm  Muller’s  previous 
view  (cf.  A.,  1926,  913),  that  a  non-conducting 
diaphragm  of  chromic  chromate  is  formed  at  the 
cathode,  which  hinders  access  of  chromium  ions  but 
is  permeable  to  hydrogen  ions.  At  potentials  lower 
than  —1*1  volt,  deposition  of  metallic  chromium 
begins  to  take  place,  the  first  layer  of  metal  deposited 
forming  an  alloy  with  the  platinum.  In  the  presence 
of  sulphate  ions,  the  chromic  chromate  diaphragm 
is  considered  to  be  mechanically  imperfect  and  may 
be  removed  by  the  gaseous  hydrogen  evolved.  For 
this  reason,  the  presence  of  sulphates  promotes 
deposition  of  chromium  in  a  bright  coherent  form. 
Similar  results  are  obtained  if  sulphate-free  chromic 
acid  containing  tervalent  chromium  is  used.  A  study 
was  made  of  the  eataphoretic  behaviour  of  solid 
chromic  chromate  in  the  colloidal  state,  prepared  by 
adding  excess  of  alcohol  to  a  concentrated  solution 
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of  pure  chromic  acid,  dissolving  the  brown  gel,  which 
formed  after  some  time,  in  water,  and  dialysing  the 
resulting  solution.  The  chromic  chromate  migrates 
to  the  cathode,  and  is  believed  to  be  a  basic  compound 
with  the  composition  Cr2(0H)4Cr04. 

L.  L.  Bircumshaw. 

Electrolytic  oxidation  of  methyl  alcohol  in 
alkaline  solution.  S.  Tanaka  (Z.  Elektrochem., 
1929,  35,  38 — 42). — An  investigation  has  been  made 
of  the  relations  between  anode  potential  and  current 
density  in  the  electrolytic  oxidation  of  methyl  alcohol 
mixed  with  an  equal  volume  of  SiY-sodhira  hydroxide, 
using  as  anode  material  smooth  and  spongy  platinum, 
palladium,  and  rhodium,  smooth  gold,  and  silver. 
The  current-potential  curves  for  the  smooth  metals 
are  all  similar  in  form,  but  differ  from  those  for  the 
spongy  metals,  which  resemble  those  obtained  in  the 
electrolytic  oxidation  of  formaldehyde  in  alkaline 
solution  (cf.  Muller  and  Takegami,  A.,  1928,  1338). 
A  current  rise  is  observed  in  the  low  potential  region, 
followed  by  a  sudden  fall,  after  which  a  second  current 
rise  occurs  in  the  high  potential  region.  In  no  case 
wus  any  evolution  of  gas  observed  on  the  first  rise, 
and  with  the  smooth  metals,  the  current  rise  at  low' 
potentials  whs  absent.  With  rising  temperature,  the 
first  rise  becomes  steeper  and  leads  to  higher  current 
densities.  The  anolyte  was  analysed  for  form¬ 
aldehyde  and  formic  acid.  No  aldehyde  appears  to 
be  produced,  and  it  is  considered  that  the  reaction 
occurring  in  the  low'  potential  region  may  be  repre¬ 
sented  by  GH.jO'+GH'— 4  faradavs=H-CO,H+2H# 
or  CH3d,+30H^4  faradays=H-C02H+2H20.  A 
theory  developed  to  explain  the  observed  phenomena 
is  based  on  the  supposed  adsorption  of  the  alcohol 
anions  on  the  electrode  surface. 

L.  L.  Bircumshaw. 

Regularity  of  the  physical  and  chemical  action 
of  X-rays.  11.  Glocker  (Z.  tech.  Phys.,  1928, 
9,  201 — 207 ;  Chem.  Zentr.,  1928,  ii,  1063).— The  law 
of  photochemical  equivalence  is  not  applicable  to 
X-rays,  since  the  number  of  electrons  liberated  as  a 
secondary  process  far  exceeds  that  of  the  electrons 
primarily  liberated  by  the  absorption  of  the  radiation. 
In  photochemical  reactions  in  solution,  electrons 
liberated  from  all  the  molecules  present,  and  not 
merely  those  of  the  solute,  are  active  in  the  chemical 
change.  A.  A.  Eldridge. 

Photo-expansion  of  chlorine.  W.  H.  Martin, 
A.  F.  W.  Cole,  and  E.  E.  Lent  (J.  Physical  Chem., 
1929,  33,  148 — 153). — Contrary  to  the  observation  of 
Shenstone  (J.C.S.,  1897,  71,  471),  purified  and  dried 
chlorine  still  shown  expansion  when  exposed  to  light. 
Chlorine  fractionated  by  means  of  liquid  air  over 
purified  phosphorus  pentoxide  showed  practically  no 
decrease  in  expansion,  as  compared  with  the  undried 
chlorine,  when  insolated  by  the  light  from  a  carbon 
arc.  Baking-out  the  expansion  bulb  at  425°  under  a 
pressure  of  less  than  0*0001  mm.  of  mercury  for  4 
days  before  admission  of  the  dried  chlorine  had  no 
effect  on  the  photo-expansion.  The  present  experi¬ 
ments  together  with  those  previously  reported  (A., 
1926,  559)  show’  that  dried  chlorine  at  1  atm*,  and  at 
lower  pre.ssures  exhibits  no  abnormal  scattering  nor 
any  fluorescence  which  can  be  detected  visually  or 


photographically.  The  assumption  that  dry  chlorine 
does  not  expand  on  insolation  but  re-radiates  adsorbed 
energy  is  unwarranted.  L.  S.  Theobald. 

Photochemical  union  of  hydrogen  and  chlorine. 
A.  J.  Allmand  and  E.  Beesley  (Nature,  1929,  123, 
164). — The  results  of  a  study  of  the  effect  of  the 
intensity  of  monochromatic  light  are  in  agreement 
with  those  of  (Mrs.)  Chapman,  Kornfeld  and  Steiner, 
and  Marshall.  The  effect  of  wave-length  (A.)  on  the 
quantum  efficiency  is  as  follows  ;  2600,  0T0;  3130, 
0*49;  3650,0-53;  4050,1-00;  4360,0-67;  5460,0-22. 
The  sensitivity  of  the  gas  used  corresponded  with  a 
yield  of  the  order  of  2  x  105  mols.  of  hydrogen  chloride 
per  quantum  of  blue  light  absorbed ;  the  mixture 
showed  no  induction  period,  but  gave  a  marked 
Draper  effect  during  the  first  instants  of  insolation. 
The  relative  temperature  coefficients  (between  19*7° 
and  25°)  of  the  quantum  efficiency  increase  slowly 
with  wave-length  between  3130  and  4360  A.  When 
acting  simultaneously,  two  monochromatic  beams 
gave  a  velocity  equal  to  the  sum  of  their  separate 
effects.  A.  A.  Eldridge. 

Rudde  effect  in  bromine.  E.  Matthews  (Trans. 
Faradav  Soc.,  1929,  25,  41 — 13). — A  slight  expansion 
on  illumination  by  a  100-e.p.  lamp  whs  recorded  for 
mixtures  of  dried  bromine  vapour  and  air  at  temper¬ 
atures  between  20°  and  95° ;  a  smaller  expansion  was 
shown  by  dry  bromine  vapour  in  the  absence  of  air, 
and  a  somewhat  greater  one  in  the  case  of  a  mixture 
of  bromine  vapour  and  air  which  had  not  been  dried 
over  phosphorus  pentoxide.  F.  G.  Tryhorn. 

Further  test  of  the  radiation  hypothesis.  L.  S. 
Kassel  (J.  Amer.  Chem.  Soc.,  1929,  51,  54 — 61). — 
The  decomposition  rate  of  nitrogen  pentoxide,  even 
at  very  low*  pressure,  is  not  increased  by  radiation  of 
wave-length  less  than  5  y;  not  more  than  3%  of 
the  total  thermal  reaction  can  be  caused  exclusively 
by  radiation  of  wave-length  less  than  5  y..  The  region 
between  5  and  10  g  may  be  all-important  if  the  radi¬ 
ation  theory  is  the  true  explanation  (which  is  improb¬ 
able)  of  the  anomalous  nitrogen  pentoxide  decom¬ 
position.  If  the  diameter  for  intrinsic  energy  transfer 
of  the  nitrogen  pentoxide  molecule  is  approximately 
independent  of  the  energy,  and  if  it  is  larger  than  the 
kinetic  theory  diameter  (which  would  supply  an 
explanation  of  the  anomalous  decomposition  rate), 
then  the  thermal  conductivity  of  the  gas  should  be 
abnormally  large.  S.  K.  Tweedy. 

Mechanism  of  the  photochemical  decom¬ 
position  of  nitrogen  pentoxide.  W.  P.  Baxter 
and  R.  C.  Dickinson  (J.  Amer.  Chem.  Soc.,  1929, 
51,  109 — 116). — From  measurements  of  the  relative 
rates  of  decomposition  of  nitrogen  pentoxide  at  0° 
by  radiations  of  wave-lengths  4350,  4050,  and  3660  A., 
and  comparison  with  the  rates  of  decomposition  of 
nitrogen  dioxide,  it  is  concluded  that  the  mechanism 
of  the  pentoxide  decomposition  is  essentially  that 
suggested  by  Norrish  (A.,  1927,  119,  528). 

S.  K.  Tweedy. 

Herschel  effect.  Luppo-Cramer  (Z.  wiss.  Phot., 
1928,  26,  249 — 259). 

Spectral  distribution  of  the  inner  photo¬ 
effect  in  the  silver  halides.  E.  A.  Kirillov  (Z. 
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wise.  Phot.,  1928,  26,  235 — 248). — The  photo-electric 
conductivity  of  granular  layers  of  silver  halides  has 
been  investigated.  New  maxima  in  the  longer  waves 
have  been  found.  In  the  case  of  silver  bromide,  the 
conductivity  was  less  in  the  presence  of  light. 

W.  E.  Downey. 

Photolysis  of  silver  bromide.  E.  Mutter  (Z. 
wiss.  Phot.,  1928,  26,  193 — 234). — The  bromine 
liberated  by  the  photolysis  of  silver  bromide  in  the 
presence  of  water  exists  as  ions.  Nitric  acid  dissolves 
the  photolytic  silver  in  small  degree,  the  degree  of 
regression  being  a  function  of  the  time  and  of  the 
concentration  of  the  solution.  As  a  result  of  second¬ 
ary  reactions,  hydrogen  ions  and  free  oxygen  also 
appear.  This  behaviour  is  explained  by  the  hypo¬ 
thesis  that  the  hydroxyl  ion  behaves  as  an  acceptor. 
The  nitrite  ion  behaves  similarly.  The  quantum 
yield  in  the  presence  of  the  nitrite  ion  is  approximately 
1.  For  equivalent  substances  the  yield  is  only 
about  0*1  owing  to  the  strong  regression.  Thus,  the 
same  amount  of  silver  causes  a  much  stronger  blacken¬ 
ing  in  the  presence  of  nitrite  than  in  that  of  equivalent 
substances,  W.  E.  Downey. 

Photolysis  of  silver  halides  in  the  light  of  the 
quantum  theory  and  the  photo-electric  effect. 
H.  Kieses  (Z.  mss.  Phot.,  1928,  26,  275—287).— 
Theoretical.  Of.  Mutter  (preceding  abstract). 

W.  E.  Downey. 

Sensitometry  of  desensitised  films.  H.  Arens 
and  J.  Eggert  (Z.  wiss.  Phot,,  1928,  26,  111 — 126). — 
Three-dimensional  models  have  been  prepared  showing 
the  relationships  between  the  darkening  D  and  log  i 
and  log  i  for  the  Agfa  u  extra  rapid  ”  plate  and  for 
the  same  plate  wrhen  desensitised  before  exposure  by 
immersion  in  1  /2000  phenosafranine  solution  contain¬ 
ing  2%  of  potassium  bromide.  The  forms  of  surface 
obtained  differ  in  both  position  and  form.  For  the 
desensitised  plate  a  section  parallel  to  the  log  i  axis 
exhibits  maxima,  which  decrease  as  i  decreases ;  at 
low  values  of  i  no  darkening  is  produced.  The 
intensity  plane,  parallel  to  the  log  i  axis,  is  of  the 
normal  form,  which,  however,  remains  unaltered  at 
high  values  of  t .  Although  the  desensitised  plate  has 
a  rather  steeper  intensity  curve,  there  is  no  typical 
difference  in  the  time  curves.  The  Sehwarzsehild 
exponent  n  assumes  anomalous  values  for  the  desensi¬ 
tised  plate ;  over  a  wide  range  n=  0  and  in  the  region 
of  reversal  -—2*3.  No  simple  numerical  expression 
can  be  obtained  for  the  degree  of  desensitisation. 

H.  F.  Gillbe. 

Relation  between  the  photo-electric  and  the 
photographic  effect  in  silver  bromide.  L.  W. 
Sutler  (Proc.  Iowa  Acad.  Sei.,  1927,  34,  277). — 
Ihe^ results  obtained  by  Toy,  Edgerton,  and  Vick  (A., 
1927,  293)  are  confirmed.  *  Chemical  Abstracts. 

Photometric  and  spectrophotometric  studies. 
«I.  Reflexion  spectroscopy.  K.  Sohaum  (Z. 
wiss.  Phot.,  1928, 26, 97 — 110). — A  method  is  described 
for  the  measurement  of  reflexion  spectra,  especially 
opaque  substances.  The  reflexion  spectra  of  a 
number  of  aromatic  azo-compounds  have  been  deter¬ 
mined,  and  in  general  the  curves  obtained  resemble 
those^  of  the  absorption  spectra.  The  influence  of 
irradiation  on  films  of  a  number  of  dyes  has  been 


investigated ;  the  number  of  large  particles  increases, 
Whilst  the  reflexion,  and  to  a  smaller  extent  the 
absorption,  spectra  are  altered;  this  effect  is  depen¬ 
dent  on  the  presence  of  oxygen,  since  it  is  at  a  maxi¬ 
mum  in  pure  oxygen  but  is  not  produced  in  a  vacuum 
or  in  an  atmosphere  of  hydrogen,  and  is  probably 
partly  photochemical  and  partly  physical  in  nature. 
Analogous  effects  on  the  spectra  are  produced  in 
some  cases  by  treatment  of  the  film  with  hydrogen 
peroxide,  whilst  coagulation  of  certain  dye  solutions 
by  electrolytes  results  in  similar  effects. 

H»  F.  Gillbe. 

Influence  of  metallic  magnesium  on  the  form¬ 
ation  of  formaldehyde  and  sugars  by  the  action 
of  ultra-violet  rays  on  calcium  hydrogen  carbon¬ 
ate  solutions.  G.  Mezzadroli  and  E.  Vareton 
(Atti  R,  Acead.  Lincei,  1928,  [vi],  8,  511 — 515). — 
The  power  to  reduce  iodine  solution  acquired  by 
calcium  hydrogen  carbonate  solutions  on  exposure  to 
ultra-violet  rays  (cf.  Mezzadroli  and  Gardano,  A., 
1928,  255)  rises  to  a  maximum  after  30  min.  when 
open  basins,  or  after  1  hr.  when  closed  transparent 
vessels,  arc  used  to  contain  the  liquid,  the  reducing 
power  being  the  higher  in  the  latter  case.  The  total 
amount  of  reducing  substances  formed  is  increased 
by  the  presence  in  the  solutions  of  metallic  magnesium, 
which  also  results  in  the  formation  of  sugars  which 
reduce  Fehling’s  solution  and  form  an  osazone. 

T.  H.  Pope. 

Induction  period  and  after-effect  in  photo¬ 
chemical  reactions.  R.  M.  Purakayastha  (J. 
Indian  Chem.  Soe.,  1928,  5,  721— 732).— The  induc¬ 
tion  period  in  the  photo- bromination  of  cinnamic  acid 
and  stiibene  (A.,  1926,  366;  1928,  172)  is  diminished 
by  any  factor  (e.gr.,  temperature,  intensity  of  light) 
causing  an  increase  in  the  velocity  of  the  reaction. 
During  the  oxidation  of  tartaric  acid  by  bromine 
(A.,  1925,  ii,  1179)  the  induction  period  increases  with 
increased  concentrations  of  tartaric  acid,  and  to  a 
certain  point  with  bromine.  Above  this  concentra¬ 
tion  of  bromine  a  decrease  is  manifested  owing  to 
reaction  being  due  to  free  bromine  molecules. 
a-Hydroxy-p-phenylpropionie  and  mandelie  acids  are 
oxidised  by  bromine  in  the  dark,  the  latter  only 
slowly.  The  reactions  arc  markedly  accelerated  by 
light,  and  then  show  both  induction  periods  and 
after-effects.  When  potassium  bromide  is  added  to 
any  of  the  above  oxidation  reactions  In  a  concentration 
eight  to  ten  times  as  great  as  that  of  the  bromine  the 
induction  period  either  disappears  or  is  reduced  con¬ 
siderably.  The  period  of  gradually  increasing  velocity 
observed  in  these  oxidations  is  not  explained  satis¬ 
factorily  by  Ghosh  and  Basu  (A.,  1928,  970),  and  it  is 
assumed  that  the  bromine  molecules  are  hydrated. 
Whilst  such  molecules  are  active  in  the  dark,  on 
exposure  to  light  they  become  activated,  and  this 
period  of  activation  is,  presumably,  the  induction 
period.  In  presence  of  bromide  ions  only  a  small 
percentage  of  the  hydrated  molecules  exist  as  such 
owing  to  the  change  Br'+Br*  Br3',  and  reaction 
proceeds  normally.  The  after-effect  is  probably  due 
to  the  existence  of  chain-reactions.  H.  Burton. 

Photochemical  studies.  VIII.  Photochemical 
decomposition  of  malonic  acid  both  in  the 
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presence  and  absence  of  uranyl  sulphate.  W.  C. 
Pierce,  A.  Leviton,  and  W.  A.  Noyes,  jun.  (J.  Amer. 
Chem.  Soc.,  1929,  51,  80— 89).—' The  early  stages  of 
the  decomposition  lead  almost  exclusively  to  the 
formation  of  carbon  dioxide  and  acetic  acid,  both  in 
the  presence  and  in  the  absence  of  the  catalyst.  The 
quantum  efficiency  of  the  catalysed  reaction  is  smaller 
than  that  of  the  uncatalysed  reaction  and  is  not 
markedly  influenced  by  the  wave-length.  In  presence 
of  radiation  from  a  mercury  arc  lamp  the  decomposi¬ 
tion  rate  increases  with  addition  of  uranyl  sulphate 
and  approaches  a  practically  constant  value,  whereas 
with  constant  catalyst  concentration  the  rate  of  decom¬ 
position  of  malonic  acid  is  approximately  proportional 
to  the  cube  root  of  the  acid  concentration.  The 
degree  of  ionisation  of  the  acid  seems  to  bo  without 
influence  on  the  rate,  since  the  addition  of  sulphuric 
acid  is  without  effect.  There  is  no  evidence  for  the 
formation  of  a  light-sensitive  complex  molecule,  but 
the  possible  existence  of  such  a  complex  is  not 
eliminated.  The  results  seem  to  indicate  that  there 
are  two  independent  reactions,  due  to  the  light 
absorbed  by  the  catalyst  and  by  the  malonic  acid, 
respectively ;  it  is  possible,  also,  that  with  constant 
malonic  acid  concentration  the  rate  of  the  catalysed 
reaction  is  proportional  to  the  intensity  of  the  light 
absorbed  by  the  catalyst.  The  mechanism  may 
involve  the  deactivation  of  uranyl  sulphate  molecules 
by  collision  with  other  uranyl  sulphate  molecules  or 
with  malonic  acid  molecules.  Below  O-OUf,  uranyl 
sulphate  behaves  towards  phenolphthalein  as  though 
it  were  an  equivalent  amount  of  sulphuric  acid. 

S.  K,  Tweedy. 

Zinc  oxide  and  chlorophyll  as  optical  sen- 
sitisers.  J.  Bo  hi  (Helv.  Chim.  Acta,  1929,  12, 
121 — 153). — An  experimental  investigation  based  on 
the  theoretical  views  of  Baur  (A.,  1928,  1338).  The 
sensitising  action  of  zinc  oxide  on  the  reduction  of 
Prussian  blue  and  of  copper  salts  with  and  without 
the  addition  of  anodic  depolarisers  (dextrose  and 
glycerol)  has  been  examined.  Even  in  the  presence 
of  dextrose  the  reduction  of  Prussian  blue  by  light 
reaches  an  equilibrium  value  of  only  36%.  On  the 
other  hand,  if  an  anodic  depolariser  be  present  cupric 
salts  are  reduced  by  light  to  the  cuprous  state  and 
finally  to  the  metallic  state  and  the  amount  of  reduced 
copper  obtained  is  linearly  proportional  to  the  dur¬ 
ation  of  exposure  to  light.  Without  an  anodic 
depolariser  only  cupric  oxide  is  obtained,  a  fact  which 
is  attributed  to  oxidation  of  cuprous  oxide  formed  at 
first.  By  the  action  of  light  on  electrolytic  gas  in 
the  presenco  of  moist  zinc  oxide,  water  and  hydrogen 
peroxide  have  been  obtained. 

Reduction  of  a  large  number  of  azo-dyes  takes 
place  by  exposure  to  light  in  the  presence  of  chloro¬ 
phyll  in  methyl -alcoholic  solution.  The  chlorophyll 
itself  is  destroyed,  but  this  can  be  prevented  by 
adding  one  of  the  following  anodic  depolarisers  :  oil 
of  turpentine,  piperidine,  phenylhydrazine.  Addition 
of  the  last-named  was  found  to  produce  the  most 
rapid  photolysis.  Some  other  vat,  azine,  and  tri- 
phenylmethane  dyes  have  also  been  studied.  No 
reduction  is  obtained  by  exposure  to  light  in  the 
presenco  of  chlorophyll  alone,  but  by  addition  of 
phenylhydrazine  reduction  takes  place.  Experiments 


have  also  been  carried  out  on  systems  in  which  the 
chlorophyll  is  in  one  liquid  layer,  i.e.,  a  solution  in 
benzeno  or  carbon  tetrachloride,  and  the  dye  is  in 
another  aqueous  layer ;  the  sensitising  action  of 
chlorophyll  in  these  systems  is  reduced. 

R.  N.  Kerr. 

Action  of  light  on  anthracene.  E.  Htbbert. — 
See  B.,  1929,  88. 

Chain  reactions.  M.  Bodenstein  (Sitzungsber. 
Preuss.  Akad.  Wiss.  Berlin,  1928,  490—497). 

Ignition  of  detonating  gas  by  hydrogen  atoms. 
F.  Haber  and  H.  D.  von  Schweinitz  (Sitzungsber. 
Preuss.  Akad.  Wiss.  Berlin,  1928,  499 — 506) . — Accord¬ 
ing  to  Bonhoeffer  and  Haber  (cf.  this  vol.,  11)  the 
mechanism  of  the  burning  of  detonating  gas  is  a 
chain  reaction  of  the  form  (a)  0H+H2==H20+H, 
(b)  2H+02=20H,  so  that  the  addition  of  a  sufficient 
quantity  of  hydrogen  atoms  or  hydroxyl  radicals 
should  bring  about  explosion  at  the  ordinary  temper¬ 
ature.  This  has  been  accomplished  for  hydrogen 
atoms.  A  stream  of  hydrogen  was  fed  into  an  arc, 
a  small  concentration  of  hydrogen  atoms  being  thereby 
produced,  and  their  recombination  prevented  by  rapid 
cooling.  The  stream  of  molecular  and  atomic  (about 
0T%)  hydrogen  was  then  brought  into  contact  with 
oxygen.  A  definite  lag,  varying  in  duration  according 
to  the  strength  of  the  arc  current,  was  observed 
between  switching  on  the  arc  and  the  commencement 
of  the  explosion.  That  the  explosion  was  due  to 
decomposition  products  of  hydrogen  was  established 
by  the  fact  that  no  explosion  occurred  when  hydrogen 
was  replaced  by  argon. 

In  other  experiments  arranged,  e.gr.,  to  eliminate 
the  possibility  that  the  explosion  could  be  due  to 
direct  heating  by  the  arc,  similar  results  were  obtained. 

The  explosion  cannot  be  due  to  the  heat  developed 
by  such  reactions  as  2H+O502=H20+157  kg.-eal., 
for  this  would  require  a  5%  concentration  of  hydrogen 
atoms  in  order  to  produce  the  ignition  temperature 
of  600s,  as  against  the  measured  concentration  of 
0*1%.  S.  J.  Greckl 

Compounds  of  alkali  phosphates  with  hydrogen 
peroxide.  H.  Menzel  and  C.  Gabler  (Z,  anorg. 
Chem.,  1928,  177,  187 — 214). — The  solubilities  have 
been  determined  of  the  salts  Na4P2O7,10H2O,  KH2P04, 
and  Na2HP04,12H20  in  water  from  about  —3°  to 
+25°  and  in  aqueous  hydrogen  peroxide  solutions  of 
various  concentrations  at  0°.  The  formation  of  com¬ 
pounds  between  hydrogen  peroxide  and  the  phosphates 
is  indicated  by  the  rapid  increase  of  solubility  as  the 
hydrogen  peroxide  concentration  increases.  Cryo- 
scopie  measurements  with  phosphate  in  hydrogen 
peroxide  solution,  and  determination  of  the  partition 
coefficients  of  hydrogen  peroxide  between  these  solu¬ 
tions  and  amyl  alcohol,  also  indicate  some  combin¬ 
ation  between  the  hydrogen  peroxide  and  the  dis¬ 
solved  phosphate.  By  evaporation  of  the  solutions 
at  the  ordinary  temperature  in  a  current  of  dry  air 
the  compounds  Na2HP04,2H202,  K2HP04,2*5H202, 
and  KH2P04,1 — T25H202  have  been  isolated ;  the 
sodium  compound,  although  hygroscopic,  is  stable  in 
dry  air,  and  may  be  differentiated  both  microscopically 
and  by  its  X-ray  diagram  from  Na2HP04,2H20 ;  the 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


279 


compound  K2HP04,2*5H202  is  similar  to  the  sodium 
salt.  The  monopotassium  compound  is  considerably 
less  stable,  whilst  the  analogous  sodium  salt  has  not 
been  prepared.  By  precipitation  with  alcohol  an  oily 
substance  is  obtained,  of  approximate  composition 
Na2HP04,2H202,10H20,  which,  however,  on  evapor¬ 
ation  yields  only  Na2HP04,2H202.  The  formulae 
ascribed  to  these  substances  are  supported  by  the 
observations  that  ether  extracts  hydrogen  peroxide 
from  the  salts,  and  that  at  130°  in  a  vacuum  hydrogen 
peroxide  is  evolved,  leaving  the  anhydrous  salts. 
These  compounds  are  thus  to  be  distinguished  from 
the  true  perphosphates  obtained  electrolytically. 

H.  F.  Gillbe. 

Constitution  of  double  salts.  XV.  Ammine 
iodides.  G.  Spaott  and  0.  Voicu  (Bui.  Soc. 
Stiinte  Cluj,  1928,  4,  42—56;  Chem.  Zentr.,  1928,  ii, 
1196). — The  following  compounds  are  described  : 
(NH4)2[ZnI4(C5H5N)2l,  from  zinc  ammonium  iodide 
and  pyridine  in  benzene,  yellow,  decomposed  by  light 
and  air,  and  hydrolysed  by  water ; 
Na2[ZnT4(C6H5*NH2)2],  stable  in  air;  K[PbI3(NH3)3] ; 
[CMI4][Ba(H20)2(C6H5*NH3)2] ;  [HgI3][Cu(C5HBM)4] ; 
[HgI3][Cu(C6H5N)6].  A.  A.  Eldridge. 

Dehydration  of  30dSO4r8H2O.  L.  Coniglio 
(Rend.  Accad.  Sci.  fis.  mat.  Napoli,  1928,  [iii],  34, 
119—122). — The  hydrate  3CdS04,5H20,  formed  from 
3CklS04,8H20  at  41*5°  (cf.  Carpenter  and  Jette, 
A.,  1923,  ii,  292),  exists  over  a  range  of  more  than  70°. 
At  about  120°  the  hydrate  3CdS04,2H20  is  obtained, 
and  at  about  138°  the  hydrate  3CdS04,H20.  This 
last  is  converted  into  the  anhydrous  salt  at  150°. 
The  continued  existence  of  the  termolecular  complex 
3CdS04  in  the  above  hydrates  is  noteworthy. 

E.  W.  WlGNALL. 

Reaction  of  fusible  and  infusible  white  precipit™ 
ates  of  mercury  [mercuriammonium  chlorides]. 
R  Ray  and  P.  Baneeji  (J.  Indian  Chem.  Soc.,  1928, 
5,  715 — 719), — Ammoniacal  hydrogen  peroxide  con¬ 
verts  both  the  infusible  (I)  and  fusible  (II)  white 
precipitates  of  mercury,  HgCl,NH2  and  HgCl2,2NH3, 
respectively  (cf.  Franklin,  A.,  1905,  ii,  581 ;  1907, 
ii,  264),  into  mercury  and  ammonium  chloride. 
Mercuric  oxide  also  gives  mercury  under  the  same 
conditions  and  is  probably  an  intermediate  product. 
Ethyl  mercaptan  reacts  with  I  in  alcoholic  solution, 
yielding  mainly  mercuric  mercaptide  and  smaller 
amounts  of  ethylthiolmercurie  chloride,  ammonium 
chloride,  and  ammonia.  Under  similar  conditions  II 
furnishes  approximately  equal  amounts  of  the  above 
mercaptides,  indicating  that  dissociation  of  II  occurs 
thus:  [Hg(NH3)2Cl2]  HgCl2+2NH3  or 
[HgNH2]Cl+NH4Cl.  When  I  or  II  is  treated  with 
thioearbamide  in  aqueous  or  alcoholic  solution, 
ammonia  is  evolved  and  mercuric  sulphide  and  the 
double  compound  of  mercuric  chloride  and  thio- 
carbamide  are  precipitated.  The  soluble  residue 
contains  ammonium  chloride  and  gives  on  treatment 
with  ammoniacal  silver  nitrate  silver  cyanamide. 
Thiocarbanilide  and  I  give  mercuric  sulphide  and 
diphenylguanidine  hydrochloride,  also  formed 
together  with  ammonium  chloride  from  II.  It  is 
concluded  that  I  reacts  as  the  equilibrium  mixture 
HgCl,NH2— [HglNILlCl.  H.  Burton. 


Boron  hydrides.  XII.  B10HU.  A.  Stock  and 
E.  Pohland  (Ber.,  1929,  62,  [B]t  90—99 ;  cf.  A., 
1926, 1217). — The  initial  material  consisted  of  residues 
of  boron  hydrides  remaining  after  heating  B4H10  and 
from  which  B0H6  and  unchanged  B4H10  had  been 
removed.  The  product  after  4  years  in  a  vacuum 
contained  nothing  volatile  except  B10H14,  a  little 
hydrogen,  and  some  B5H9 ;  the  less  stable  B5H>9 
had  become  decomposed.  The  non-volatile  residue 
in  the  tubes  consisted  of  the  colourless  hydride  con¬ 
taining  12  atoms  of  boron,  and  the  yellow  hydride 
(B  :  H  =  about  5:4)  insoluble  in  carbon  disulphide. 
The  hydride  B5H9  combines  with  ammonia,  giving 
the  compound  B5H9,4NH3,  which  passes  at  200°  into 
hydrogen  and  B3N3H6.  The  hydride  B10H14  is 
separated  from  the  small  amounts  of  accompanying 
volatile  hydrides  by  fractional  condensation.  The 
pure  material  has  m.  p.  99*6 — 99-7°.  The  vapour 
tensions  between  55°  and  156°  are  recorded  and  from 
these  the  b.  p./760  mm.  is  calculated  to  be  about  213°. 
The  values  datm*  tcmP-  0*94,  d"'°  0*92,  and  dim  0*78 
(molten)  are  given.  The  hydride  is  stable  at  the 
ordinary  temperature,  but  decomposes  slowly  at  200°, 
extensively  at  250°,  giving  hydrogen  and  a  non¬ 
volatile,  yellow  material.  Air  and  oxygen  in  the 
absence  of  moisture  do  not  affect  it  at  50 — 60°.  It 
is  insoluble  in  water,  by  which  it  is  quantitatively 
hydrolysed  at  200°  to  boric  acid  and  hydrogen ;  the 
action  occurs  moderately  rapidly  at  100°,  but  very 
slowly  at  the  atmospheric  temperature.  Incomplete 
hydrolysis  with  an  excess  of  water  does  not  appear  to 
yield  any  other  hydride,  but  a  boron  compound  with 
about  the  same  volatility  as  water  appears  to  be 
produced  when  the  hydride  is  in  excess.  Sodium 
hydroxide  dissolves  B10H14  and  the  solution  con¬ 
tinuously  evolves  hydrogen ;  very  stable,  partly 
oxidised  boron  compounds  appear  to  be  produced. 
At  low  temperatures,  B10H44  combines  loosely  with 
about  6NH3,  which  is  evolved  at  the  atmospheric 
temperature.  When  it  is  heated  with  ammonia  a 
complex  change  occurs  accompanied  by  evolution 
of  hydrogen  but  without  production  of  B3N3H6. 
Electrolysis  of  solution  of  B10H14  in  liquid  ammonia 
follows  a  complicated  course,  but  the  electrolyte 
character  of  the  additive  compound  is  established. 
Hydrogen  chloride  does  not  react  with  B10H14  in 
presence  of  aluminium  chloride  at  100°.  Apparently, 
the  treatment  of  B10H14  with  an  excess  of  iodine  leads 
to  two  groups  of  products,  one  of  which  is  soluble  in 
carbon  disulphide  and  contains  mainly  the  di-iodo~ 
compound  B10H12I2,  whereas  the  other  is  insoluble 
in  carbon  disulphide  and  contains  10 — 12  atoms  of 
iodine  in  the  molecule.  The  intermediate  iodides 
are  obviously  unstable.  Boron  tri-iodide  is  not 
produced.  B30H14  forms  rhombic  crystals,  a  :  b  :  c— 
0*6935  :  1  :  0*2728.  Rontgenographic  investigation 
affords  little  evidence  of  the  structure  of  the  molecule. 

H.  Wren. 

He  ter  otri- salts.  V.  Heterotri-b  orates  and 
their  isomorphism  with  other  heterotri-series. 
G.  Canneri  (Gazzetta,  1928,  58,  840—844;  cf.  A., 
1927,  220). — Since  the  radius  of  the  boron  atom  is 
presumably  not  much  different  from  those  of  silicon 
and  phosphorus,  it  seemed  likely  that  boron  might 
be  able  to  replace  these  two  elements  as  the  central 
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atom  in  the  complex  anions  of  silico-  and  phospho- 
tungsto vanadates  of  the  types 
R8[Si(W20-WV20fl)y],«H20  and 
R7[P(W207)x(V20e)r]lnH20>  respectively,  where  x+ 
?/— 6.  By  allowing  solutions  containing  commercial 
boric  acid  and  alkali  tungstates  and  vanadates  to 
crystallise  at  the  ordinary  temperature  small  quanti¬ 
ties  of  alkali  polyborate  separate  at  first.  From 
the  reddish-brown  liquor  which  finally  remains,  small 
amounts  of  large  brown  crystals  separate,  which  show 
the  same  crystallographic  characteristics  as  the 
above-mentioned  silico-  and  phospho-tri-salts.  They 
are  mixed  crystals  containing  silicon  and  phosphorus, 
which  were  originally  present  as  impurities  in  the 
boric  acid,  and  they  are  not  formed  if  the  latter  is 
purified  by  recrystallisation  before  use.  Borotung- 
stovanadates  could  not  be  obtained  in  the  pure  state, 
showing  that  boron  is  apparently  incapable  of  co¬ 
ordinating  the  W207  and  V206  groups  simultaneously. 

0.  J.  Walker. 

Hydrated  aluminium  silicates.  I.  Rehydr¬ 
ation  of  metakaolin  and  synthesis  of  kaolin.  C.  J. 
Van  Niettwenburg  and  H.  A,  J.  Pieters  (Ree.  trav. 
chim.,  1929,  48,  27 — 36). — Metakaolin  (dehydrated 
kaolin)  when  treated  with  steam  under  a  pressure  of 
about  100  atm.  for  2 — 6  days  takes  up  water.  This 
reaction  is  never  wholly  complete,  the  maximum 
amount  of  water  present  after  rehydration  being 
14*5%  (theory  15%).  The  amount  taken  up  is 
dependent  on  the  temperature  of  ignition  of  the 
original  kaolin.  If  this  is  above  850°,  the  faculty  of 
rehydration  is  gradually  lost.  Alumina  takes  up 
water  when  treated  in  a  similar  way  :  the  amount 
taken  up  corresponds  with  the  formula  A1203,H20, 
but  the  product  obtained  is  not  identical  with 
diaspore.  The  water  taken  up  in  this  case  also 
depends  on  the  temperature  of  ignition  of  the  alumina ; 
if  this  be  above  1000°  a  sharp  break  in  the  percentage 
of  water  taken  up  occurs.  Under  the  same  conditions 
amorphous  silica  takes  up  a  quantity  of  water  not 
exceeding  5*3%.  It  is  shown  that  metakaolin  cannot 
be  simply  a  mixture  of  alumina  and  silica,  since  an 
artificial  mixture  of  the  two  oxides  in  the  correct  ratio 
takes  up  only  11%  of  water.  A  product  resembling 
kaolin  has  been  synthesised  by  precipitating  alumina 
and  silica  together  in  the  correct  proportions  and 
treating  the  dried  precipitate  with  steam  for  12  days 
under  a  pressure  of  200 — 260  atm.  The  water 
content  is  low,  9*1%  (theor.  14*0%),  but  the  solu¬ 
bility  in  dilute  hydrochloric  acid  is  of  the  right  order 
and  the  physical  properties  are  in  good  agreement 
with  those  of  kaolin.  R.  X.  Kerr. 

Action  of  aluminium,  ferrous  and  ferric  iron, 
and  manganese  in  base-exchange  reactions. 

O.  C.  Magistad. — See  B.,  1929,  93. 

Higher  oxides  of  some  rare-earth  elements. 
H.  A.  Pagel  and  P.  H.  M.-P.  Brinton  (J.  Amer. 
Chem.  Soe.,  1929,  51,  42—54). — The  composition  of 
air-ignited  praseodymium  oxide  varies  with  the 
conditions  of  ignition  and  especially  of  cooling,  but 
with  any  specific  set  of  conditions  reasonably  con¬ 
cordant  compositions  are  obtained.  By  heating  lower 
oxides  at  370°  for  11*5  hrs.  in  pure  oxygen  under  a 
pressure  of  215  lb,  per  sq.  in.,  praseodymium  dioxide 


of  99*2%  purity  is  obtained.  Higher  purity  could 
never  be  attained.  The  presence  of  eeria  produces 
an  abnormally  high  degree  of  oxidation  of  praseo¬ 
dymium  only  when  the  oxygen  is  under  pressure. 
The  oxide  Pr6Ou  dissociates  above  700°,  but  re¬ 
oxidises  on  cooling  below  400°  (cf.  Prandtl  and 
Huttner,  A.,  1926,  137).  Lanthanum,  neodymium, 
samarium,  gadolinium,  erbium,  and  ytterbium  formed 
no  higher  oxides,  and  it  is  questioned  whether  these 
elements  should  occupy  other  than  the  third  group  of 
the  periodic  table.  A  method  of  adapting  a  balance 
for  weighing  hygroscopic  substances  is  described,  as 
well  as  a  furnace  applicable  for  the  study  of  oxidation 
under  pressure.  S.  K.  Tweedy. 

Silicic  acids.  W.  Dilthey  and  E.  Holterhoff 
(Ber.,  1929,  62,  [£],  24— 31).—' The  difficulty  of 
differentiating  between  combined  and  adsorbed 
water  in  silica  gels  has  led  the  authors  to  attempt  the 
union  of  the  hydroxyl  group  with  the  silicon  atom 
without  the  presence  of  water.  For  this  purpose, 
silicon  tetrachloride  is  allowed  to  react  with  about 
4*5  mols.  of  triphenylcarbinol  in  anhydrous  ether  at 
the  atmospheric  temperature.  The  separated  silicic 
acid  is  washed  with  anhydrous  ether  until  the  solvent 
is  free  from  triphenylmethyl  chloride  as  judged  by  the 
absence  of  halochromism  on  addition  of  concentrated 
sulphuric  acid  and  exposed  to  the  air  for  not  more 
than  A  hr.  The  product  then  contains  29*6 — 26*2% 
of  water  and  hence  cannot  consist  of  orthosilicic  acid 
(H20=37*5%).  Variation  in  the  temperature  of  the 
reaction  between  2°  and  35°  shows  the  proportion  of 
water  to  diminish  somewhat  with  rising  temperature, 
the  extreme  values  being  28*1%  and  26*6%,  with  a 
mean  value  of  about  27*5%.  If  the  proportion  of 
triphenylcarbinol  is  reduced  to  3  mols.,  hydrogen 
chloride  is  evolved  and  a  chlorine-free  silicic  acid  is 
produced  containing  only  a  slightly  smaller  percentage 
of  water,  which,  in  the  most  favourable  ease,  is 
1%  greater  than  that  required  by  metasilicic  acid. 

The  silicic  acids  thus  obtained  continuously  lose 
water  on  exposure  to  air.  Products  dried  until  the 
water  content  is  about  17%  and  then  allowed  to 
re- absorb  moisture  become  constant  in  weight  when 
25%  of  the  latter  is  present.  Subsequent  dehydration 
in  a  vacuum  proceeds  rapidly  and  rehydration  of  a 
product  containing  13%  of  water  leads  to  a  material 
containing  25%.  This  amount  is  1%  in  excess  of 
that  required  for  metasilicic  acid,  but  2%  below  that 
of  the  original  material.  The  water  in  the  hydrates 
is  therefore  regarded  as  constitutional,  but  so  rela¬ 
tively  loosely  combined  that  a  distinction  cannot  be 
made  between  adsorbed  or  united  water  by  desiccation 
in  air  or  in  a  vacuum. 

Replacement  of  ether  as  solvent  by  carbon  disul¬ 
phide,  chloroform,  carbon  tetrachloride,  and  benzene 
with  consequent  possibility  of  operating  at  a  higher 
temperature  shows  that  the  proportion  of  water  in 
the  hydrates  diminishes  as  the  temperature  rises  and 
is  also  reduced  by  the  use  of  3  mols.  instead  of 
4*5  mols.  of  triphenylcarbinol .  The  rules  are  not, 
however,  without  exception,  since  the  nature  of  the 
solvent  is  not  without  influence.  H.  Wren. 

Silicic  acids.  V.  R.  Schwarz  and  H,  Richter 
(Ber.,  1929,  62,  [R],  31—36;  cf.  A.,  1927,  634).- 
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Silicic  acid  gels  are  obtained  by  the  hydrolysis  of  strongly  alkaline  solutions  the  diffusion  coefficient  of 
silicon  tetrachloride  by  water  at  0° ;  the  product  is  the  stannate  radical  is  0*44*  With  increasing  pn  it 
poured  into  much  water  and  repeatedly  washed  with  decreases  and  reaches  0*36  at  pn  11-6.  By  applying 
water  until  free  from  chlorine.  It  is  subsequently  the  usual  diffusion  relationship  D1^/3£1=D2^/M2i 
dried  by  means  of  acetone,  methyl  or  ethyl  alcohol,  where  Dlf  Z>2  are  the  diffusion  coefficients,  M2 
or  liquid  ammonia,  the  temperature  not  being  allowed  are  the  mol.  wts.  of  the  radicals,  to  this  case,  it  is 
to  exceed  2°  during  the  whole  process.  The  products  found  that  the  mob  wt.  of  tho  stannic  acid  radical  in 
obtained  with  the  three  drying  agents  just  named  the  least  strongly  alkaline  solution  (pJE  11*0)  must  be 
contain  approximately  23%  of  water,  corresponding  1*5  times  as  great  as  that  in  the  most  strongly  alkaline 
thus  with  a  polymetasilicic  acid,  [SiG2,H20]*.  The  solution.  The  second  method  of  investigation  used 
probability  that  the  material  is  a  definite  hydrate  was  the  absorption  of  visible  and  ultra-violet  light, 
is  established,  not  only  by  the  stoieheiometric  It  has  been  shown  that  if  with  increasing  hydrogen-ion 
relationship,  but  also  by  its  non-identity  with  the  concentration  there  is  an  association,  then  a  displaee- 
eompound  derived  by  subjecting  gels  from  silicate  ment  of  tho  absorption  band  towards  the  longer  waves 
solutions  to  a  precisely  similar  treatment.  Hydrolysis  will  occur.  On  investigating  solutions  of  alkali 
of  titanium  tetrachloride  at  0°  followed  by  desiccation  stannates  of  which  the  hydrogen- ion  concentration 
of  the  product  with  acetone  yields  a  product  con-  was  varied  by  addition  of  sodium  hydroxide  or  hydro- 
taining  32*4%  of  water,  thus  corresponding  closely  chloric  acid,  it  was  found  that  solutions  which  were 
with  the  hydrate  Ti02,2H20.  made  alkaline  or  were  already  alkaline  by  hydrolysis 

Dehydration  of  silicic  acid  gels  by  liquid  ammonia  gave  no  appreciable  absorption.  On  the  other  hand, 
yields  results  not  greatly  dissimilar  from  those  of  addition  of  acid  caused  at  a  definite  concentration  a 
Biltz  and  Bahlfs  (cf.  A,,  1928,  854),  the  observed  ratio  strong  absorption  in  the  ultra-violet,  at  a  wave-length 
being  Si02  :  H:20  :  NH3  —  6  :  2*95 — 3*5  :  1*7 — 2*14.  of  about  300  gp.  Further  addition  of  acid  caused 
Since  the  gels  originally  contain  potymerised  meta-  no  change  in  the  characteristic  absorption,  but  merely 
silicic  acid,  it  appears  that  the  ammonia  causes  a  made  it  more  intense.  It  is  concluded  that  the  change 
secondary  change,  the  effect  of  which  is  a  dehydration  on  acidifying  a  solution  of  an  alkali  stannate  can 
to  the  di-acid  stage.  scarcely  be  represented  as  the  change  of  a  normal  into 

Hydrates  poorer  in  water  are  obtained  if  the  an  acid  stannate  :  Na2[Sn(OH) 6] + HC1 = 
temperature  is  allowed  to  rise  during  hydrolysis  of  NaH[Sn(OH)3]4NaCl,  but  probably  as  2[Sn(OH)c]"+ 
silicon  tetrachloride ;  at  100°,  the  product  formed  2H*  [Sn2(0H)10t/f+2H2O.  This  reaction  is  eom- 

kis  the  composition  3Si02,2H20.  It  is  remarkable  parable  with  the  conversion  of  a  chromate  into  a 
that  almost  identical  substances  result  from  the  dichromate.  At  attempt  was  made  to  prepare  salts 
ammonia  and  acetone  processes  and  that  the  amount  of  the  second  stannic  acid,  H2Sn2(OH)10,  but  by  the 
of  adsorbed  ammonia  is  unusually  small.  methods  used  only  salts  of  the  lower  acid  were 

H.  Wren.  obtained.  This  is  not  in  contradiction  to  the  physical 
Constitution  of  double  salts.  XVI,  XVII.  results.  A.  J.  Mee. 

Ammine  bromides.  G.  Spacu  and  J.  Dick  (BuL 

Boe. Stiinte  Cluj,  1928,  4,  84 — 103,  110 — 124;  Chem.  Thermal  decomposition  of  ammonia,  with 
Zeatr.,  1928,  ii,  1196 — 1197). — The  following  hex  a-  particular  reference  to  the  existence  of  active 
methylenetetram ine  (//),  pyridine,  and  piperazine  and  inactive  phases  of  ammonia.  W.  H, 
{PI compounds  have  been,  prepared  :  Stringfbllow  (J.G.S.,  1929,  1—8).— An  attempt  has 

[iolf 6][SnBrfi]  (also  +2H20);  [Ni//6][SnBr0]  (also  been  made  to  substantiate  the  evidence  brought 
4»2H20);  [Co//fil[SnBrc]  (also  +4H20);  forward  by  Baly  and  Duncan  (ibid.,  1922,  121,  1008) 

PInH5lHo0][SnBr50H],4H20 ;  [Mn(C5H5N)G][SnBr6] ;  to  demonstrate  the  existence  of  active  and  inactive 
[Co(C5H5X)6][SnBr6] ;  [Ni(C5H5N)0][SnBr5OH] ;  phases  of  ammonia.  Both  synthetic  and  gas-works 
[Ki{C5HGN)  J(SnBr4(OH)2] ;  [MnF3][SnBr6],6H  O;  liquid  ammonia  have  been  used,  but  in  no  case  has 
[Ml\l[SnBrG],8H20 ;  [OoP3][SnBrG],8fiLO ;  any  indication  of  the  phenomenon  been  obtained. 

[MnP4][SnBrG],6H20 ;  [NiP41[SnBr6],8H.O ;  F.  J.  Wilkins. 

tCoPJ[SnBr6],8HnO ;  [MnP8][SnBr6],6H^O ;  Reaction  between  .nitric  oxide  and  hydrogen 

[KiP6][SnBrc],8H20 ;  [CoPJ[BnBr6],8H20.  sulphide.  J.  Pierce  (J.  Physical  Chem.,  1929,  33, 

A.  A.  Elbridge.  22 — 36). — Hydrogen  sulphide  and  nitric  oxide 
Amphoteric  hydrated  oxides,  their  aqueous  interact  to  form  water,  sulphur,  and  nitrogen,  and 
solutions  and  crystalline  compounds.  VII.  the  conditions  of  the  reaction  have  been  investigated 
Effect  on  aqueous  solutions  of  stannates  of  between  28°  and  100°  in  a  modified  Klemene  nrnno- 
change  of  hydrogen-ion  concentration  by  addition  meter.  The  effect  of  the  addition  of  silica  gel,  alone 
of  hydrochloric  acid.  G.  Janber,  F.  Buscir,  and  and  impregnated  with  1%  of  ferric  oxide,  and  of 
I.  Aden  (Z.  anorg.  Chem.,  1928,  177,  345 — 362), —  glass  wool  is  to  accelerate  the  reaction.  No  ammon- 
Two  methods  are  used  to  investigate  the  changes  in  ium  sulphide  or  nitrous  oxide  could  be  detected  in  the 
solutions  of  alkali  stannates  on  increasing  the  products  of  the  reaction  (cf.  Thomson,  Gmelin- 
hydrogen-ion  concentration.  The  first  makes  use  of  Kraut’s  “  Handbuch  ”),  which  is  more  complex  than 
tbe  fact  that  a  knowledge  of  the  diffusion  coefficient  is  represented  by  the  equation  2N O + 2H2S = 2H20 + 
of  the  stannate  radical  will  give  an  approximate  value  2S4~N2,  The  mechanism  proposed  is  that  2  mofs.  of 
for  its  mol.  wt.  The  diffusion  coefficient  was  nitric  oxide  condense  to  1  mol.  of  N202,  which  is 
determined  for  solutions  of  varying  piu  and  a  graph  adsorbed  and  reacts  with  hydrogen  sulphide  to  form 
°f  the  coefficient  against  the  pl{  was  drawn.  In  sulphur,  nitrogen,  and  water.  Finally,  hydrogen 
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sulphide  is  adsorbed  by  the  colloidal  sulphur  on  the 
reacting  surface  and  oriented  so  that  its  hydrogen 
ion  extends  outwards.  The  negative  temperature 
coefficient  found  is  attributed  to  decreased  association 
of  the  nitric  oxide  to  N202  molecules  at  higher  tem¬ 
peratures.  Sulphur,  by  forming  a  mechanically-coated 
surface,  is  the  cause  of  the  inhibitory  effect  observed. 

L.  S.  Theobald. 

Monochloroamine  and  hydrazine.  II.  M. 
Bodenstein  (Z.  physikal.  Chem.,  1928,  139,  397 — 
415 ;  cf.  A.,  1928,  34). — The  formation  of  hydrazine 
from  aqueous  solutions  of  ammonia  and  mono¬ 
chloroamine  and  the  subsequent  decomposition  with 
evolution  of  nitrogen  have  been  studied.  Purification 
of  the  water  used  has  an  effect  similar  to  the  addition 
of  gelatin  in  favouring  increased  yields  of  hydrazine, 
which  increase  with  increasing  purification  of  the 
water.  The  addition  of  very  small  amounts  of  cupric, 
ferrous,  and  cobaltous  ions  decreases  the  amount  of 
hydrazine  formed  in  the  order  given,  copper  having 
the  greatest  effect.  Mannitol  and  gelatin  increase 
the  yields  of  hydrazine  by  counteracting  the  catalytic 
effects  of  the  metallic  ions;  this  is  attributed  to 
adsorption  of  these  ions  by  the  gelatin  or  mannitol. 

[With  Titschack.] — Kinetic  measurements  show 
that  the  reaction  between  ammonia  and  mono¬ 
chloroamine  to  form  hydrazine  is  proportional  to  the 
concentration  of  the  reactants,  that  it  has  a  high 
temperature  coefficient,  and  that  it  is  only  slightly 
catalysed  by  the  copper  ion.  Hydrazine  is  always 
the  first  product  of  the  reaction  between  these  two 
substances ;  the  more  or  less  extensive  decomposition 
which  follows  is  a  dependent  reaction,  and  it  is  this 
second  reaction  which  is  influenced  by  the  various 
catalysts.  The  process  is  represented  by  the  equations 
(i)  NH,C1+NH3=NH2*NHo+HC1,  and  (ii) 
NHo*NH2+2NH2C1 =N2+2NH4C1. 

L.  S.  Theobald. 

Concentrating  hydrazine  hydrate  solutions. 
C.  D.  Hurd  and  C.  W.  Bennett  (J.  Amer.  Chem.  Soe., 
1929,  51,  205—269). — A  solution  containing  a  maxi¬ 
mum  concentration  of  95 — 06%  of  hydrazine  hydrate 
(12%  of  the  original  amount)  remains  when  a  40 — 15% 
solution  (5  parts)  is  heated  with  xylene  (13  parts) 
until  the  latter  has  completely  distilled.  Larger 
yields  of  less  concentrated  solution  are  obtained  by 
using  less  xylene.  Most  of  the  remaining  hydrazine 
may  bo  recovered  from  the  distillate.  Toluene  has  a 
smaller  dehydrating  effect  and  benzene  practically 
none.  Attempts  to  liberate  hj'drazine  from  its 
hydrochloride  by  means  of  sodamide,  calcium  carbide, 
or  aluminium  carbide  were  unsuccessful. 

H.  E.  F.  Notton. 

Action  of  hydrogen  sulphide  on  chromates.  I. 
H.  B.  Dunnicliff  and  C.  I..  Soxi  (J.  Physical  Chem., 
1929,  33,  81 — 87). — The  action  of  hydrogen  sulphide 
on  aqueous  solutions  of  potassium  chromate  at  the 
ordinary  temperature  and  at  85°  has  been  investigated. 
Chromium  hydroxide  contaminated  by  sulphur  is 
precipitated,  leaving  a  yellow,  alkaline  filtrate  con¬ 
taining  potassium  sulphide,  polysulphide,  and  thio¬ 
sulphate  and  colloidal  sulphur.  At  the  ordinary 
temperature  with  a  2%  solution  the  reaction  is  slow 
and  is  exothermic.  The  yellow  crystals  obtained  by 
evaporation  under  reduced  pressure  from  the  filtrate 


resulting  from  the  action  of  hydrogen  sulphide  at  85° 
on  2 — 15%  solutions  gave,  on  analysis,  a  polysulphide 
content  corresponding  with  the  formulas  K2S4.6?— 
K2S6.61.  The  mechanism  of  the  reaction,  which  may 
be  conventionally  represented  by  the  equation 
2H2Cr04+3H,S=2Cr(0H)3+2H20+3S,  is  discussed. 

L.  S.  Theobald. 

Preparation  of  sulphuryl  chloride.  E.  Ter- 
linck. — See  B.,  1929,  128. 

Two  ammonium  molyb dotellura tes .  V.  W. 
Meloche  and  W.  Woodstock  (J.  Amer.  Chem.  Soe., 
1929,  51,  171 — 174). — Ammonium  mono -  and  di- 
molybdotellurates,  3(NH4)20,Te03,6Mo03,7H20  and 
3(NH4)2O,2TeO3,6MoO3J10H2O,  respectively,  are 
obtained  as  clear  white  crystals  by  the  interaction 
in  suitable  proportions  of  telluric  acid,  molybdic  acid, 
and  ammonia  in  aqueous  solution.  The  crystals 
decompose  at  550°,  leaving  a  residue  of  tellurium 
dioxide  admixed  with  a  little  molybdic  oxide.  Excess 
of  ammonia  converts  the  di-salt  into  the  mono- 
compound.  The  compounds  arc  unsuitable  for  the 
colorimetric  determination  of  small  quantities  of 
tellurium.  S.  Iv.  Tweedy. 

Oxidation  with  fluorine.  XI.  Action  of 
fluorine  on  solutions  of  the  salts  of  thallium, 
manganese,  copper,  and  lead.  F.  Fighter  and 
E.  Brunner  (Helv.  Chim.  Acta,  1929, 12,  214 — 221 ; 
cf.  A.,  1927,  741). — Oxidation  of  thallous  sulphate  in 
neutral  solution  by  fluorine  is  only  partial  on  account 
of  the  simultaneous  formation  of  hydrogen  peroxide, 
but  in  moderately  concentrated  sulphuric  acid 
solution  it  is  almost  complete.  From  these  solutions 
crystals  of  the  composition  T1H(S04)2,4H20  have 
been  obtained.  Oxidation  of  thallous  nitrate  even 
in  acid  solution  is  only  partial,  again  due  to  the 
reducing  action  of  hydrogen  peroxide  formed  by  the 
action  of  fluorine  on  nitric  acid.  By  passing  fluorine 
through  a  solution  of  manganous  carbonate  in 
orthophosphoric  acid  which  is  shown  by  analysis  to 
contain  Mn(H2P04)2,  oxidation  takes  place  to  an 
extent  not  exceeding  66%.  The  incomplete  oxidation 
is  again  attributed  to  the  formation  of  hydrogen 
peroxide.  As  permonophosphoric  acid  has  been 
shown  previously  to  be  formed  by  the  action  of 
fluorine  on  orthophosphoric  acid,  this  oxidation  may 
be  explained  on  the  theory  that  the  oxidising  agent  is 
a  peroxide  or  peracid  derived  from  the  anion  such  as 
sulphur  tetroxide  in  the  case  of  sulphates.  It  was 
not  found  possible  to  oxidise  copper  or  lead  salts  by 
means  of  fluorine.  R.  N.  Kerr. 

Univalent  iron,  cobalt,  and  nickel.  L.  Cambi 
(Atti  R.  Aeead.  Lincei,  1928,  [vi],  8,  535—536).— 
A  reply  to  Mane  hot  (A.,  1928,  1344). 

Reactivity  of  iron  vapour  with  molecular 
nitrogen.  A.  Mittasch  and  W.  Frankenburger 
(Z.  physikal.  Chem.,  1928,  139,  386 — 396). — Thin 
wires  of  electrolytic  iron,  previously  melted  and 
drawn  out  in  a  vacuum,  were  vaporised  at  1240— 
1355°  Abs.  by  electrical  heating  in  an  atmosphere  of 
nitrogen  at  pressures  of  the  order  of  0-1  mm.  No 
union  of  the  iron  and  the  nitrogen  could  be  detected 
raanoraetrically,  the  gas  pressure  at  a  given  tem¬ 
perature  remaining  practically  constant  for  several 
hours.  L.  S.  Theobald. 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY, 


283 


Reaction  between  ferric  sulphate  solution  and 
cuprous  sulphide,  L.  Whitby  (J.C.S.,  1929,  60 — 
61). — The  reaction  between  cuprous  sulphide  and 
ferric  sulphate  solution  consists  of  two  stages.  The 
first  may  be  represented  :  Cu2S+Fe2(S04)3=CuS-r 
CuS04+2FeS04.  The  second  consists  of  a  slower 
reaction  between  cupric  sulphide  formed  in  the  first 
stage  and  more  ferric  sulphate,  CuS + Fe2( S 0 4 )3 — 
CuS04 + 2FeS04 + S *  At  the  ordinary  temperature 
the  first  reaction  predominates,  the  second  being 
negligible  except  at  higher  temperatures. 

F.  J.  Welkins. 

Reactions  between  iron,  its  hydroxides,  and 
water.  A,  Sckikorr  (Z,  Elektrochem.,  1929,  35, 
05—70;  cf.  this  voL,  266). — -A  detailed  investigation 
has  been  made  of  the  action  of  air-free  water  and 
ferric  oxide  (or  meta-ferric  hydroxide)  on  iron  filings, 
whereby  hydrogen  is  evolved  and  the  oxide  is 
blackened.  The  black  oxide  is  shown  to  be  mainly 
triferric  tetroxide,  formed  by  reduction  of  the  hydr¬ 
oxide,  whilst  the  evolution  of  hydrogen  is  due  to  the 
decomposition  of  water  by  dissolved  ferrous  hydroxide. 
Metallic  iron  and  the  solid  hydroxide  act  as  catalysts 
for  the  latter  process.  A  series  of  experiments  is 
described  which  indicates  that  the  rate  of  hydrogen 
evolution  (a)  increases  to  a  maximum  value  with 
increase  in  the  amount  of  ferric  hydroxide  sol  present ; 
(h)  is  almost  doubled  by  raising  the  temperature  from 
25°  to  35° ;  and  (e)  is  inversely  proportional,  at  atmo¬ 
spheric  pressure,  to  the  cube  root  of  the  hydrogen 
pressure.  The  action  of  air-free  water  on  compact 
rusted  iron  causes  blackening  of  the  iron,  but  no,  or 
only  an  extremely  slow,  evolution  of  hydrogen. 

L.  L.  Bercumshaw. 

Oxidation  of  cobaltons  sulphate  and  potassium 
cobaltous  oxalate  with  ozone.  E,  Brunner  (Helv. 
CMm,  Acta,  1929,  12,  208 — 213). — By  passing 
ozonised  oxygen  into  a  well- cooled  solution  of 
cobaltous  sulphate  in  sulphuric  acid,  crystals  of 
G>2(S04)3,18H20  have  been  obtained.  This  is  not 
a  practicable  method  for  the  preparation  of  this  salt, 
however,  as  only  small  quantities  may  be  used  in 
each  experiment  and  it  is  necessary  to  pass  the  gas 
for  long  periods.  On  the  other  hand,  oxidation  of 
potassium  cobaltous  oxalate  proceeds  smoothly'  by 
this  means  and  the  method  is  suggested  as  practicable 
for  the  preparation  of  potassium  eobaltioxalate. 

R.  N.  Kerr. 

Cobaltie  monoammine.  C.  Duval  (Compt. 
rend.,  1929, 188, 176). — Sodium  amminocobaltiborate, 
A%[Co(B02)5,NH3],  has  been  prepared  as  a  slightly 
water-soluble,  violet-grey  precipitate  by  heating  10  g. 
°f  triam  minecobaltic  nitrate,  [Co(N03)3,(NH3)3],  with 
'[fig.  of  sodium  metaborate  and  50  e.c.  of  water  at 

for  15  min.  The  solution  is  then  cooled. 

J.  Grant. 

Ruthenium  hy  droxytrichloride ,  ruthenum 
tetrachloride,  and  ruthenium  trichloride.  H. 
Remy  and  A.  Luhrs  (Ber.,  1929,  62,  [jB],  200—209; 
cf.  A.,  1928,  722). — Fresh  solutions  of  ruthenium 
tetroxide  in  concentrated  hydrochloric  acid  contain 
ruthenium  tetrachloride  or  the  corresponding  acid, 
H^[RuC16]  as  shown  by  the  preparation  of  the  alkali 
salts  (Krauss,  A.,  1921,  ii,  514).  When  the  solutions 
are  heated,  the  tetrachloride  becomes  hydrolysed  to 


the  compound  Ru(OH)Cl3,  the  change  proceeding 
slowly  even  in  solutions  saturated  with  hydrogen 
chloride.  In  moderately  dilute  solution,  the  process 
is  arrested  when  one  chlorine  atom  is  replaced  by 
hydroxyl  and  proceeds  beyond  this  stage  only  in 
solutions  containing  much  less  hydrochloric  acid.  In 
addition,  reduction  of  ruthenium  with  evolution  of 
chlorine,  RuC14= RuClg + Cl ,  can  occur,  but,  contrary 
to  previous  observers,  this  action  is  hindered  rather 
than  accelerated  by  rise  in  temperature  unless  a 
current  of  indifferent  gas  is  passed  through  the 
solution.  If  carbon  dioxide  is  passed  until  chlorine 
is  no  longer  evolved,  a  partial  reduction  to  tcrv&lent 
ruthenium  is  observed  unless  the  conditions  for 
hydrolysis  have  been  provided  before  driving  out  the 
chlorine.  Solutions  of  ruthenium  hydroxytrichloride 
do  not  evolve  chlorine  when  treated  with  carbon 
dioxide  and  the  valency  of  the  metal  does  not  alter. 
Solutions  of  ruthenium  trichloride  prepared  according 
to  Krauss  and  Kukenthal  (A.,  1924,  ii,  190,  770) 
contain  quadrivalent  as  well  as  tervalent  ruthenium, 
the  former  frequently  preponderating  considerably. 
Quadrivalent  ruthenium,  is  also  present  in  solutions 
prepared  according  to  Gall  and  Lehmann  (A.,  1927, 
123;  1928,  975).  Evaporation  to  a  syrupy  con¬ 
sistency  with  concentrated  hydrochloric  add  has  little 
influence  on  the  valency  of  ruthenium  unless  repeated 
very  frequently.  A  more  marked  effect  is  produced 
when  the  solutions  are  evaporated  to  dryness,  but,  in 
every  case,  the  process  comes  to  a  conclusion  when 
about  half  of  the  metal  has  passed  into  the  tervalent 
state.  Further  reduction  could  not  be  effected  by 
repeated  evaporation  to  dryness  extending  over  more 
than  a  week.  It  appears  therefore  impossible  to 
obtain  the  pure  trichloride  by  simply  evaporating 
with  hydrochloric  acid  a  product  containing  large 
amounts  of  quadrivalent  ruthenium.  Ruthenium 
tetroxide  reacts  initially  with  concentrated  hydro¬ 
chloric  acid,  yielding  the  product  Ru02C12,  which 
is  rapidly  reduced  further  by  excess  of  acid  to 
ruthenium  tetrachloride.  This  compound  is  unstable 
in  solution,  decomposing  either  into  the  trichloride 
or  into  the  hydroxytrichloride .  Pure  solutions  of  the 
latter  substance  can  be  prepared  readily  and  from 
them  the  “  hydrated  pentaehlororuthenates  ”  now' 
recognised  as  hydroxypentaehlororuthenates. 

EL  Wren. 

Detection  of  active  hydrogen  atoms  with  zinc 
ethyl.  F.  Haurowitz  (Mikroehem.,  1929,  7,  88— 
93). — Zinc  ethyl  dissolves  readily  in  pyridine  with  the 
evolution  of  heat  and  the  formation  of  a  yellow' 
liquid  which  fumes  only  slightly  in  contact  with  air. 
This  solution  forms  a  delicate  test  for  the  presence  of 
active  hydrogen  in  organic  compounds  in  place  of 
magnesium  methyl  iodide  as  recommended  by 
Zerevitinov  (A.,  1907,  ii,  509),  but  the  test  is  not 
quantitative,  as  only  60 — 95%  of  the  active  hydrogen 
forms  ethane.  With  benzoic  acid  about  66%  of  the 
theoretical  yield  of  ethane  is  obtained,  the  remainder 
of  the  benzoic  acid  forming  apparently  a  complex 
compound  with  zinc  benzoate  which  is  unaffected  by 
excess  of  the  zinc  ethyl.  A.  R.  Powell. 

Potentiometric  micro-titrations.  F.  L.  Hahn 
(Z.  anal  Cham,,  1929,  76,  146— 149).— An  amplb 
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fication  of  the  work  of  Zintl  and  Betz  (A.,  1928, 
977).  H.  F.  Gxllbe. 

Pn  measurement  with  the  glass  electrode  and 
vacuum  tube  potentiometer.  L.  W.  Elder,  jun., 
and  W.  H.  Wright  (Proe.  Nat.  Acad.  ScL,  192S,  14, 
936 — 939). — The  utility  of  the  glass  electrode  for 
measurements  lias  been  limited  by  difficulties 
attendant  on  the  necessity  of  employing  a  quadrant 
electrometer.  A  method  is  described  of  using 
instead  a  vacuum  tube  potentiometer.  The  prepar¬ 
ation  of  a  special  glass,  which  was  used  blown  into 
small  bulbs  to  form  the  electrodes,  is  described.  In 
preliminary  experiments  the  apparatus  appeared  to 
give  satisfactory  results.  N.  M.  Bligh. 

Amidosulphonic  acid  as  primary  standard  in 
volumetric  analysis.  K.  Misutsch  (Pharm.  J. 
[Russia],  1928,  310—313;  Chem.  Zentr.,  1928,  ii, 
1129). — Amidosulphonic  acid,  NHo'SOvOH,  and 
hydrochloric  acid  give  identical  results  when  titrated 
with  sodium  hydroxide,  carbonate,  or  borate. 

A.  A.  Eldridoe. 

Precipitation  of  group  II  acids  (chloride  group) 
in  the  presence  of  other  acid  radicals.  L.  J. 
Curtman  and  W.  W.  Plechner  (Chem.  News,  1929, 
138,  06— 67). —The  neutral  solution  is  diluted  to 
50  c.c.  and  1  c.c,  of  0*25A -silver  nitrate  added.  After 
addition  of  5  c.c,  of  concentrated  nitric  acid  the 
solution  is  warmed  and  stirred.  A  precipitate 
indicates  the  presence  of  one  or  more  of  the  following  ; 
chloride,  bromide,  iodide,  cyanide,  thiocyanate, 
ferri cyanide,  ferrocyanide,  sulphide.  J.  S,  Carter. 

Effect  of  sunlight  on  the  determination  of 
chlorine  [in  water]  by  the  o-tolidine  method. 
F.  R.  McCrumb  and  W.  R.  Kenny, — See  B.,  1929, 
114. 

Qualitative  microanalysis .  III.  [Detection 
of  thiocyanate,  fluoride,  and  copper,  two  methods 
ol  distinguishing  between  tap  water  and  distilled 
water,  detection  of  alkali  in  water,  and  a  drop 
reaction  for  ammonia.]  F.  Feigl  [with  G.  Hirsch 
and  I.  Tamciiyna]  (Mikroehem.,  1929,  7,  10 — 20). — 
Addition  of  thiocyanate  to  a  0  liY-iodine  solution 
containing  1*3  g./lGO  c.c,  of  sodium  azide  catalyses 
the  reaction  2NaN34’K=2NaI-f  3N2  and  the  solution 
becomes  decolorised  with  evolution  of  nitrogen ;  as 
little  as  0*03  mg.  of  thiocyanate  is  readily  detected  in 
the  presence  of  most  inorganic  oxyacids  and  the  com¬ 
mon  organic  acids  by  this  test,  but  sulphides  and  thio¬ 
sulphates  interfere  and  must  be  previously  removed 
by  mercuric  chloride.  For  the  detection  of  fluoride 
in  insoluble  substances  the  substance  is  treated  with 
a  hydrochloric  acid  solution  of  the  violet  zirconium 
alizarin  compound  (de  Boer,  A.,  1924,  ii,  705),  which 
becomes  yellow  if  fluorine  is  present.  Traces  of  copper 
in  solution  may  be  detected  by  adding  a  few  drops  of 
dilute  zinc  nitrate  solution  followed  by  a  solution  of 
S  g.  of  mercuric  chloride  and  9  g.  of  ammonium 
thiocyanate  in  100  c.c.  of  water ;  with  0*00075  mg.  of 
copper  per  c.c,  a  violet,  crystalline  precipitate  is 
obtained.  Tap  water  may  be  distinguished  from 
distilled  water  by  the  reddish- violet  colour  it  gives 
on  the  addition  of  a  few  drops  of  a  blue  aramoniacal 
solution  of  2  :  3-dihydroxyanthraquinone  or  by  the 


red,  crystalline  precipitate  it  produces  with  a  solution 
of  the  sodium  salt  of  2:4:5:  7-tctranitro-l  :  8-dI- 
hydroxyanthraquinone ;  both  these  reactions  are  due 
to  the  presence  of  calcium  and  magnesium  in  tap  water. 
Addition  of  a  solution  of  the  compound Hg(CN)2.  AgN03 
to  water  containing  free  alkali  produces  a  turbidity 
due  to  the  formation  of  silver  cyanide.  To  detect 
ammonia  in  a  neutral  or  slightly  acid  solution  1  drop 
of  the  liquid  is  mixed  with  1  drop  of  a  dilute  solution 
of  p-nitrodi azobenzene  in  hydrochloric  acid  on  a  small 
watch-glass  and  a  small  piece  of  quicklime  is  dropped 
into  the  mixture ;  if  ammonia  is  present  a  red  ring 
appears  round  the  lime.  A.  R,  Powell, 

Detection  ol  sulphurous  acid  with  Betten¬ 
dorf's  reagent,  3.  Duxajeva  (Pharm,  J.  [Russia], 
1928,  379;  Chem,  Zentr,,  1928,  ii,  1129). — When 
Bettendorf's  reagent  is  covered  with  a  solution 
containing  sulphite,  reduction  to  sulphide  produces  a 
yellowish  -brown  ring  of  tin  sulphides;  0*06%  of 
sulphite  can  be  detected.  A.  A.  Eldridoe. 

Electrolytic  analysis  of  nitrates.  Apparatus 
for  reduction  with  nascent  hydrogen  in  presence  j 
of  catalysts,  M.  Rabinovitsck  and  A.  S.  Fokin  j 
(Z.  Elcktrochem.,  1929,  35,  18 — 20). — The  nitrate,  in  J 
alkaline  solution,  is  reduced  to  ammonia  by  means  of  1 
nascent  hydrogen,  formed  by  the  decomposition  of 
sodium  amalgam.  Details  are  given  of  the  apparatus, 
consisting  of  a  small  electrolytic  cell  with  a  mercury 
cathode.  The  presence  of  a  catalyst  (tungsten, 
vanadyl  sulphate,  or  chloroplatinic  acid)  is  recom¬ 
mended  to  accelerate  the  decomposition  of  the  alloy, 
which  is  continuously  produced  during  the  electro¬ 
lysis.  The  values  obtained  for  a  series  of  analyses 
of  potassium  nitrate  are  in  satisfactory  agreement 
with  those  found  by  Devarda’s  method. 

L.  L.  Rircumshaw,  s 
Conductometric  titration  of  phosphoric  acid  j 
with  sodium  hydroxide,  (Miss)  J.  C.  Lanzing  ; 
and  L.  J.  van  der  Wolk  (Ree.  trav.  ehim.,  1929,  48,  ( 

S3 — 92). — The  neutralisation  of  phosphoric  acid  by  j 
sodium  hydroxide  has  been  investigated  eondueto*  | 
metrically  at  eight  dilutions  between  0*3  and  0-005A\ 
Comparison  with  the  theoretical  curve  for  the  titra¬ 
tion  of  a  tribasic  acid  shows  that  the  first  break  at  all 
dilutions  agrees  well  with  the  theoretical,  the  second 
is  displaced  to  the  right,  and  the  third  is  not  found 
except  for  the  two  highest  concentrations.  The  first 
branch  of  the  curve  shows  a  minimum  with  0-3A- 
solution,  but  becomes  straight  at  lower  concentrations. 
The  determination  of  phosphoric  acid  conducto¬ 
metrically  should  be  restricted  to  the  first  end-point 
and  the  concentration  of  acid  should  not  be  above 
0-lxY.  R,  N.  Kerr. 

Standards  for  Gutzeit  test  [for  arsenic].  A,  T. 
Henley, — See  B.,  1929,  94. 

Detection  of  the  presence  of  reducing  radicals 
in  the  systematic  analysis  lor  the  acids.  L.  J* 
Curtman  and  W,  W,  Plechner  (Chem.  News,  1929, 
138,  50 — 51).* — To  5  c.e.  of  solution  are  added  0*5  c.c. 
of  3A- sulphuric  acid  and  2  drops  of  OTA-permangan* 
ate.  If  no  bleaching  occurs  the  amount  of  arsenite, 
thiosulphate,  sulphite,  sulphide,  iodide,  bromide, 
thiocyanate,  ferrocyanide,  or  nitrite  present  docs  not 
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exceed  1  mg.  and  the  amount  of  tartrate  or  oxalate 
present  does  not  exceed  10  mg.  If  no  bleaching  occurs 
on  warming,  oxalate  and  tartrate  may  be  assumed  to 
be  absent  and  the  amount  of  cyanide  present  does  not 
exceed  10  mg.  J.  S.  Carter. 

Determination  of  arsenic  in  presence  of  organic 
substances,  halogens,  and  heavy  metals.  E. 
Schuler  and  P.  von  Villecz  (Z.  anal.  Cliem.,  1929, 
76,  81 — 103). — The  substance  is  treated  with  30% 
hydrogen  peroxide  solution  in  presence  of  concen¬ 
trated  sulphuric  acid.  After  reduction  of  the  quin- 
quevalent  arsenic  to  the  tervalent  state  by  hydrazine 
sulphate,  excess  of  which  is  destroyed  by  the  hot 
sulphuric  acid  present,  potassium  bromide  is  added 
and  the  solution  is  titrated  with  01AT-  or  0*01Ar- 
potassium  bromate  solution.  H.  F.  Gjxlbe. 

Determination  of  arsenic.  E.  G.  Mahin  and 
A.  F.  Doyle  (Pfoc.  Indiana  Acad.  Sci.,  1929,  37, 
269 — 272). — In  the  reduction  of  arsenic  to  the 
tervalent  condition  by  means  of  potassium  iodide, 
loss  of  arsenic  as  the  tri-iodide  is  to  be  avoided. 
Limitation  of  the  amount  of  potassium  iodide  employed 
is  desirable.  Chemical  Abstracts. 

Apparatus  for  the  determination  of  carbon 
dioxide,  R.  C.  Wiley  (J.  Amer.  Chem.  Soc.,  1929, 
51,  222 — 223). — A  simple  apparatus  designed  to 
minimise  contamination  with  atmospheric  carbon 
dioxide  is  described.  S.  K.  Tweedy. 

Microchemical  separation  of  barium  and 
calcium.  R.  Strebtnger  (Mikrochem.,  1929,  7, 
100 — 105). — The  microchemical  determination  of 
barium  by  precipitation  with  ammonium  dichromate 
in  ammonium  acetate  solution  followed  by  collection 
of  the  precipitate  in  a  filter  tube  and  weighing  after 
drying  at  140°  yields  slightly  high  results,  but  good 
results  are  obtained  if  the  precipitate  is  dissolved  in 
dilute  nitric  acid,  the  chromic  acid  reduced  with 
alcohol,  and  the  barium  precipitated  with  ammonium 
sulphate.  Calcium  is  determined  in  the  filtrate  from 
the  barium  chromate  by  precipitation  with  ammonium 
oxalate  and  weighing  as  CaC20.,H20  after  drying  at 
110°.  A.  R.  Powell. 

Rapid  determination  of  total  hardness  [of 
water]  by  separate  determination  of  lime  and 
magnesia  hardness.  K.  V.  Luck  and  H.  J.  Meyer. 
—■See  B.,  1929,  114. 

Separation  of  beryllium  from  aluminium,  iron, 
and  copper  by  8«hydroxycpiinoline.  M.  Niessner 
(2.  anal.  Chem.,  1929, 76, 135- — 145). — Since  beryllium 
does  not  form  a  compound  with  8-hydroxyquinolinc, 
this  reagent  may  be  employed  to  obtain  a  rapid  and 
complete  separation  of  beryllium  from  iron,  aluminium, 
and  copper.  H.  F.  Gillbe. 

Determination  of  beryllium  as  pyrophosphate 
and  as  anhydrous  sulphate.  V.  Cupr  (Z.  anal. 
Chem.,  1929,  76,  173— 191).— Direct  precipitation  of 
beryllium  ammonium  phosphate  and  subsequent 
ignition  to  pyrophosphate  yields  untrustworthy 
results.  Beryllium  should  be  precipitated  from 
solutions  containing  ammonium  salts  with  ammonia 
as  hydroxide,  or,  if  the  solution  contains  phosphate, 
as  the  voluminous  phosphate.  If  salts  of  the  alkali 


metals  are  present  beryllium  should  be  reprecipitated. 
Ammonium  phosphate  is  added  and  the  solution 
made  faintly  acid  (methyl -red).  The  solution  is  then 
diluted  and  made  just  alkaline  with  ammonia. 
Washing  is  effected  with  a  1%,  faintly  ammoniacal 
solution  of  ammonium  nitrate.  The  resulting  pyro¬ 
phosphate  is  a  white  powder. 

Beryllium  sulphate  is  completely  dehydrated  at 
400°,  and  if  the  period  of  heating  does  not  exceed 
2—3  hrs.  there  is  no  further  decomposition. 

J.  S.  Carter. 

Precipitation  of  zinc  as  sulphide  from  faintly 
acid  solutions.  J.  Majdel  (Z.  anal.  Chem.,  1929, 
76,  204—212). — Under  the  conditions  described 
previously  (A.,  1928,  859)  quantitative  separation 
from  iron,  aluminium,  chromium,  nickel,  cobalt,  and 
manganese  is  effected.  If  metals  of  the  copper  and 
arsenic  groups  are  present  5 — 7  c.c.  of  1  :  1 -sulphuric 
acid  are  added,  and  the  solution  is  evaporated  until 
fumes  of  sulphur  trioxide  are  evolved.  After  dilution 
to  50  c.e.,  the  hot  solution  is  treated  with  hydrogen 
sulphide  and  the  precipitated  sulphides  are  washed 
with  a  solution  containing  5  c.c.  of  concentrated 
sulphuric  acid  per  100  c.c.,  saturated  with  hydrogen 
sulphide.  The  filtrate  and  washings  arc  boiled  to 
expel  hydrogen  sulphide  and  zinc  is  determined  as 
described.  The  precipitated  zinc  sulphide  should  be 
washed  with  a  1%  solution  of  ammonium  sulphate 
saturated  with  hydrogen  sulphide.  J.  S.  Carter. 

Detection  of  zinc  in  presence  of  manganese, 
nickel,  and  cobalt.  R.  Ripan  (Bui.  Soc.  Stiinte 
Cluj,  1928,  4,  80 — 83 ;  Chem.  Zentr.,  1928,  ii,  1239)  — 
(a)  In  the  absence  of  acids,  e.g.,  thiocyanie,  which 
give  a  precipitate  with  pyridine,  the  solution  is 
treated  with  16%  potassium  iodide  solution  and  excess 
of  pyridine ;  the  compound  [Zn(C5H5N)2]I2  is  pre¬ 
cipitated  quantitatively,  whilst  cobalt,  nickel,  and 
manganese  do  not  react,  (b)  Precipitation  with  10% 
sodium  bromide  solution  and  0*5 — 1  c.c.  of  pyridine 
affords  the  corresponding  bromide ;  0-01  mg.  of  zinc 
can  be  detected.  A.  A.  Eldridge. 

Determination  of  cadmium  in  the  metallic  state 
in  organic  and  inorganic  compounds.  H.  ter 
Meulen  and  (Mlle.)  H.  J.  Ravenswaay  (Rec.  trav. 
ehim.,  1929,  48,  198 — 200). — A  method  for  the 
determination  of  cadmium  similar  to  that  for  mercury 
and  arsenic  (A.,  1926,  490,  492)  is  described.  The 
compound  is  heated  in  a  current  of  hydrogen  and  the 
cadmium  formed  by  reduction  is  distilled  into  a 
quartz  tube  and  weighed.  If  sulphur  or  halogens  arc 
present  in  the  compound  it  must  be  mixed  with 
calcium  carbonate  before  heating  and  it  is  also 
advisable  to  add  to  the  current  of  hydrogen  a  little 
ammonia.  Good  results  have  been  obtained  with 
both  organic  and  inorganic  compounds,  the  error  not 
exceeding  0*1%  in  any  case.  An  attempt  has  been 
made  to  apply  the  same  method  to  the  determination 
of  zinc,  but  the  results  obtained  are  always  too  high, 
owing  to  a  thin  laver  of  oxide  covering  the  metal. 

R.  N.  Kerr. 

Reduction  bead  test  as  a  simple  preliminary 
test.  H.  Brintzinger  (Z.  anal.  Chem.,  1929,  76, 
149 — 150). — The  substance  is  mixed  with  about  three 
times  its  weight  of  a  reducing  flux,  such  as  2  parts  of 


286 


BRITISH  CHEMICAL  ABSTRACTS. — A, 


sodium  oxalate,  2  parts  of  potassium  oxalate,  and 
1 — P5  parts  of  borax,  and  heated  on  magnesia  in  the 
reducing  flame.  Characteristic  metallic  beads  are 
produced  in  many  cases.  H,  F.  Gillbe. 

Gravimetric  determination  of  lead.  I, 
Soluble  salts.  P.  N.  Das-Gupta,  G.  C.  Roy,  and 
K.  M,  Sib  (J.  Indian  Chem,  Soc,,  1928, 5,  657—660),— 
The  precipitation  of  the  complex  Pb50«,3H20 
(Brauner,  J.C.S.,  1894,  65,  394)  by  the  action  of 
alkaline  hydrogen  peroxide  on  lead  nitrate  and 
acetate  is  quantitative  when  the  alkali  used  is 
ammonia.  The  complex  is  unaffected  by  heating  at 
180°,  It  is  insoluble  in  ammonia,  but  soluble  in 
alkali  hydroxides  and  ammonium  salts.  Hydrogen 
peroxide  in  excess  converts  it  into  lead  hydroxide. 
In  presence  of  ammonium  acetate,  ammonium  nitrate, 
sodium  acetate,  and  potassium  nitrate  precipitation 
of  the  complex  is  quantitative  provided  the  concen¬ 
trations  of  the  salts  do  not  exceed  1, 4,  8,  and  log.  per 
100  c.c.  of  solution,  respectively.  The  method  appears 
to  be  most  trustworthy  in  the  determination  of 
relatively  large  amounts  of  lead,  H.  Btjrton. 

Electrolytic  determination  of  small  quantities 
of  lead.  A.  Seiser,  A.  Necxck,  and  H.  Muller  (Z. 
angew.  Chem.,  1929,  42,  96 — 98). — Lead  is  deposited 
on  a  platinum  gauze  anode  as  dioxide.  The  blue 
coloration  obtained  on  placing  the  washed  anode  in  a 
solution  of  tetramethvldiaminodiphenylm ethane  in 
glacial  acetic  acid  is  made  the  basis  of  the  colori¬ 
metric  determination.  The  electrolyte  should  con¬ 
tain  about  1%  of  nitric  acid  and  about  10  mg.  of 
copper.  Iron  docs  not  interfere,  but  the  amount  of 
manganese  or  bismuth  present  should  not  exceed 
0*2 — 0*5  mg.  The  method  is  primarily  intended  for 
the  determination  of  small  amounts  (0*01 — 0*1  mg.) 
of  lead  in  blood  etc.  Directions  are  given  for  the 
pre-treatment  of  the  blood  samples  (cf.  Arch.  Hyg., 
192S,  99,  158).  J.  S.  Carter. 

Hexamethylenetetramine  as  a  microchemical 
reagent.  I.  M.  Kgrenman  ‘(Pharm,  Zentr.,  1929, 
70,  1 — 3), — Mieroehemieal  reactions  with  salts  of 
silver,  lead,  mercury,  cadmium,  bismuth,  tin,  and 
antimony,  and  the  appearances  of  the  precipitates 
obtained,  are  described.  S.  I.  Levy. 

Rapid  electrolytic  determination  and  separ¬ 
ation  of  some  metals  without  mechanical  agit¬ 
ation  of  the  electrolyte.  N.  Vensovitch  (Bull. 
Soc.  chim.  Belg.,  1928,  37,  353 — 376). — Results  are 
given  of  numerous  experiments  on  the  determination 
and  separation  of  metals  by  Sand's  method,  using 
electrodes  of  the  Fischer  type.  The  following 
determinations  and  separations  are  quantitatively 
possible  by  this  method  :  copper  from  acid  and 
ammoniacal  solutions,  silver,  cadmium  ;  copper  from 
zinc,  copper  from  zinc  and  tin,  copper  from  tin,  copper 
from  nickel,  zinc,  and  iron,  copper  from  nickel  and 
zinc,  silver  from  copper ;  the  simultaneous  separation 
and  determination  of  copper  and  silver. 

F.  G.  Tryhorn. 

Detection  and  identification  of  specific 
cations  with  sodium  alizarinsulphonate.  F.  G. 
Gekmuth  and  C.  Mitchell  (Amcr.  J*  Pharm.,  1929, 
101,  46 — 52). — The  reactions  of  sodium  alizarin- 


suiphonate  with  solutions  of  36  different  metallic 
salts  are  described.  Characteristic  precipitates  are 
obtained  with  solutions  of  aluminium,  titanous, 
chromic,  ferric,  uranium,  cupric,  platinic,  bismuth, 
mercuric,  and  t ballons  salts.  The  formation  of  the 
precipitate  is  accelerated  and  made  more  sensitive  by 
the  previous  addition  of  a  small  amount  of  ammonia. 
The  degree  of  sensitivity  of  the  reactions  is  in  the 
above  order,  aluminium  being  the  most  sensitive, 
and  detection  of  the  metals  was  easily  effected  in 
aqueous  solutions  of  concentration  1  in  10°. 

E.  H.  Shartles, 

Electrometric  titration  of  manganese  by  the 
Volhard  method.  B.  F.  Brann  and  M.  H.  Clapp 
(J.  Amer.  Chem.  Soc.,  1929,  51,  3D — 41). — The 
Volhard  method  of  titrating  manganese  may  be 
satisfactorily  carried  out  electrometricallv  at  90®  by 
a  modified  fl  dead  stop  end-point ,f  method  (Foulk 
and  Bowden,  A.,  1926,  927),  a  platinum  cathode  and 
silver  anode  being  used.  The  latter  is  permanently 
depolarised  by  adding  a  trace  of  chloride  ion  to  the 
solution.  *  S.  K.  Tweedy. 

lodometric  determination  of  iron,  E.  C* 
Grey  (J.C.S.,  1929,  35 — 39). — The  causes  of  error  in 
the  iodometrie  titration  of  iron  have  been  traced  to 
the  presence  of  copper,  or  of  iron  as  oxide  or  colloidal 
hydroxide,  and  conditions  affording  accurate  results 
are  defined.  The  occurrence  of  iron  in  these  forms 
can  he  prevented  by  carrying  out  the  titration  in  a 
solution  containing  a  suitable  excess  of  acid.  The 
copper  is  removed  by  dissolving  out  with  ammonia 
solution.  In  the  absence  of  colloidal  ferric  hydroxide 
the  amount  of  copper  present  can  be  determined 
with  fair  accuracy  by  the  rate  of  return  of  the 
blue  colour  after  thiosulphate  titration.  By  means 
of  this  effect  it  is  possible  to  detect  1—2  parts  d 
copper  in  2,000,000  parts  of  water.  F.  J.  Wilkins. 

Determination  and  separation  of  metals  using 
8  -hydroxy  quinoline.  VII,  Determination  of 
iron,  manganese,  nickel,  and  cobalt.  Separ¬ 
ation  of  iron  from  aluminium,  manganese,  and 
alkaline-earth  metals.  Separation  of  man¬ 
ganese  from  nickel,  zinc,  and  alkaline-earth 
metals.  R.  Berg  (Z.  anal.  Chem.,  1929,  76,  191 — 
204). — Iron  and  nickel  arc  precipitated  from  solutions 
containing  acetate  in  presence  of  10 — 20%,  and 
5 — 10%  of  acetic  acid,  respectively,  whereas  manganese 
and  cobalt  are  precipitated  from  neutral  or  faintly 
acid  solutions  only.  This  dependence  of  solubility 
on  acidity  is  made  the  basis  of  the  separation  of  iron 
from  manganese  and  metals  of  the  alkaline-earth 
series,  and  the  separation  of  manganese  from  nickel 
and  zinc,  which  is  precipitated  from  solutions  con¬ 
taining  about  6%  of  acetic  acid.  Manganese  can  be 
separated  from  alkaline-earth  metals,  which  are  not 
precipitated  from  faintly  acid  media.  The  separation 
of  iron  and  aluminium"  is  based  on  the  fact  that  in 
presence  of  tartaric  or  malonic  acid  aluminium  gives 
no  precipitate  with  8-hydroxyquinoline.  The  pre¬ 
cipitates  are  most  conveniently"  evaluated  bromo- 
metrieallv.  With  iron  the  bromination  etc.  is  effected 
in  presence  of  phosphoric  acid.  J,  S.  Carter. 

Diphenylamine  as  indicator  in  the  titration  of 
iron  with  dichromate.  F,  J.  Watson  (Chem. 
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Eng.  Min.  Rev.,  1928,  20,  355 — 357). — Diplienyl- 
amine  may  be  employed  satisfactorily  as  an  internal 
indicator  provided  that  as  the  end-point  is  approached 
time  he  allowed  for  the  colour  changes  to  develop, 
and  that  not  more  than  1  c.c.  of  saturated  mercuric 
chloride  solution  has  been  added  to  oxidise  the  excess 
of  stannous  chloride  used  for  the  reduction.  Since 
the  indicator  change  is  reversible,  the  end-point,  if 
overstepped,  may  be  obtained  by  adding  1  c.c.  of 
standard  ferrous  ammonium  sulphate  solution  and 
re- titrating.  It  is  not  necessary  to  make  an  allowance 
for  the  quantity  of  dichromate  used  to  oxidise  the 
indicator  if  the  first  appearance  of  the  purple  colour 
be  taken  as  the  end-point.  H.  F.  Gillbe. 

Microchemical  mineral  analysis.  [Detection 
of  nickel,  cobalt,  copper,  zinc,  and  cadmium.]  A. 
Martini  (Mikroehem,,  1929,  7,  30 — 32) . — Addition  of 
ammonium  thiocyanate  and  pyridine  to  a  neutral 
cobalt  solution  produces  a  rose-coloured  precipitate 
which  becomes  sky-blue  and  crystalline  on  addition  of 
nitric  acid.  An  ammoniacal  copper  solution  to  which 
ammonium  thiocyanate  has  been  added  yields  with 
pyridine  green  crystals  of  the  compound 
3(C5H5N,HSCN),Cu(NH3)4(SCN)2,  and  with  quinoline 
sulphate  green  monoclinic  crystals  of  the  compound 
3(C9H6N,HSCN),Gu(NH3)4(SCN)2.  Zinc  sulphate 
yields  with  a  dilute  acid  solution  of  aniline  hydro¬ 
chloride  colourless  triclinic  crystals  of  zinc  aniline 
chloride,  CcH5-NH2,HCIJZnCl2.  Ammoniacal  solutions 
of  copper,  nickel,  and  cadmium  salts  yield  with 
ammonium  thiocyanate  and  aniline  characteristic 
crystalline  compounds  of  the  typo 
-(C6H5-im2,HSCN),M(NH3)4(SCN)2 ;  the  copper  com- 
pound  separates  in  green,  triclinic  rosettes,  the  nickel 
compound  in  pale  green,  highly  refracting,  triclinic 
pnsms,  and  the  cadmium  compound  in  monoclinic 
colourless  prisms.  Cobalt  solutions  give  a  rose- 
coloured  crystalline  precipitate  with  ammonium 
thiocyanate  and  aniline.  A.  R.  Powell. 

tt  Ceric  sulphate  as  a  volumetric  oxidising  agent. 

III.  Determination  of  chromium  in  presence 
of  manganese,  iron,  and  vanadium.  IX,  Pre¬ 
paration  and  stability  of  solutions.  H.  H. 
willard  and  P.  Young  (J.  Amer.  Chem.  Soc.,  1929, 
51,  139 — 149,  149— 152).— VIII.  The  chromic  salt 
15  oxidised  by  excess  of  ceric  sulphate  solution, 
then  (i)  the  excess  is  titrated  in  presence  of 
chromic  acid  with  sodium  nitrite  or  sodium  oxalate ; 
(u)  small  excess  of  sodium  nitrite  is  added,  followed 
»y  carbamide,  after  which  the  chromic  acid  is  titrated 
with  standard  ferrous  sulphate ;  or  (iii)  sodium  azide 
25  added,  followed  by  titration  with  standard  ferrous 
sulphate.  Iron  and  large  amounts  of  manganese  may 
be  present ;  if  vanadium  is  present,  the  method  gives 
the  sum  of  the  chromium  and  vanadium,  although 
me  vanadium  may  be  subsequently  determined  with 
the  same  solution.  The  titrations  are  carried  out 
eleetrometrically,  but  in  method  (ii)  an  internal 
indicator,  e.g.}  diphenylamine,  may  be  used. 

IX.  Ceric  sulphate  solution  prepared  from  com¬ 
mercial  hydrated  oxide  usually  suffices  for  volumetric 
work.  Ceric  sulphate  solutions  are  cheap,  and  when 
containing  sulphuric  acid  exhibit  a  constant  normality 
°ver  a  considerable  period  and  are  insensitive  to  the 
ii 


influence  of  light  or  air.  The  normality  of  solutions 
containing  sulphuric  acid  remains  unchanged  after 
boiling  for  an  hour  or  so,  even  if  a  little  nitric  or 
perchloric  acid  is  present,  although  in  presence  of 
large  quantities  of  the  latter  acids  oxygen  is  lost. 

S.  K.  Tweedy. 

Determination  of  vanadium  in  steel.  K. 
Swoboda.— See  B„  1928,  131. 

Micro-titration  of  bismutb.  J.  Straub  (Z. 
anal.  Cliem.,  1929,  76,  108 — 111). — A  convenient 
volume  of  solution  containing  0*1 — 1*0  mg.  of  bismuth 
is  diluted  to  5  e.c.  and  treated  with  small  crystals  of 
potassium  iodide  until  it  becomes  faintly  yellow. 
The  whole  of  the  bismuth  is  then  precipitated  as  basic 
iodide  by  addition  of  5  c.c.  of  water  and  heating  on 
the  water-bath.  The  precipitate,  after  collection  and 
washing  with  alcohol  and  with  water,  is  decomposed 
by  5%  potassium  hydroxide  solution,  and  the  result¬ 
ing  solution,  containing  all  the  iodine  as  potassium 
iodide,  is  rendered  slightly  acid  with  hydrogen 
chloride  solution  and  treated  with  an  excess  of 
bromine  water.  After  decolorisation  by  5%  phenol 
solution  0-1  g.  of  potassium  iodide  is  added  and  the 
liberated  iodine  is  titrated  with  0*005 AT-sodium 
thiosulphate  solution  in  presence  of  starch.  At  the 
end-point  the  colour  of  the  solution  changes  from 
green  to  a  faint  yellow ;  a  pure  blue  is  not  produced 
at  any  stage.  H.  F.  Gillbe. 

Fusion  of  rare  metal  ores.  III.  Determin¬ 
ation  of  tantalum  and  niobium.  G.  W.  S  rails  (J. 
Amer.  Chem.  Soc.?  1929,  51,  122—129;  cf.  R.,  1926, 
282). — Tantaiic  and  niobic  acids  are  insoluble  in  hot 
3Y- hydrochloric  acid ;  if  the  pyrosulphate  fusion  has 
been  carried  out  at  about  650°  the  iron  and  titanium 
are  completely  soluble  in  this  acid.  If  the  fusion 
is  carried  out  for  10 — 15  min.  at  835 — 850°,  only 
the  niobium  is  rendered  soluble  in  fuming  sulphuric 
acid  and  it  is  not  reprecipitated  when  the  cold  acid 
solution  is  poured  into  water  which  is  kept  cooled. 
Methods  based  on  these  results  are  given  for  the 
determination  and  separation  of  niobium  and  tantalum. 
Asbestos  is  not  wholly  resistant  to  the  action  of  hot 
fuming  sulphuric  acid.  S.  K.  Tweedy. 

Potentiometric  determination  of  octavalent 
osmium.  W.  R.  Crowell  and  H.  D.  Kirschman 
(J.  Amer.  Chem.  Soc.,  1929,  51,  175 — 179). — Hydraz¬ 
ine  reduces  octavalent  osmium  to  the  quadrivalent 
state  in  acid  solution,  and  the  reaction  can  be  followed 
potentiometrieally.  Hydrobromic  acid  is  preferably 
used,  the  reaction  probably  being  NoH4,H2S04+ 
H20s05+6HBr=N2+H2S04+H20sBr8+5H20.  The 
bulk  of  the  reaction  is  carried  out  in  sealed  tubes  kept 
at  100°  for  30  min.,  the  end-point  being  determined 
by  subsequent  potentiometric  titration  at  70°.  The 
method,  which  serves  to  determine  10  5  g.-mol.  of 
tetroxide,  is  accurate  to  about  0*2 — 0*3%. 

S.  K.  Tweedy. 

Automatic  pipette.  M.  Hyman  (J.S.C.I.,  1928, 
47,  3G8t). — A  modification  of  an  ordinary  pipette 
which  is  filled  by  suction  as  usual,  but  in  which  the 
level  of  the  liquid  is  brought  automatically  to  the 
graduation  mark,  is  described  and  figured. 

Pneumatic  regulator  for  manipulation  of 
burettes  without  taps.  E.  Schilov  (Z.  anal.  Chem., 
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1929,  76,  21 2 — 216). — The  upper  portion  of  the 
burette  is  connected  to  the  air-space  between  an 
elastic  membrane  and  a  plate,  the  volume  of  which 
can  be  varied  by  means  of  a  screw,  J.  S.  Carter. 

Precision  valve  for  gases  and  liquids,  especially 
liquid  burettes,  and  a  44  tapless  u  burette.  P, 
Fuons  (Z.  anal.  Cliem.,  1929,  76,  166— 173).— The 
arrangement  is  essentially  a  narrow  glass  tube 
terminating  in  a  hook,  over  which  a  piece  of  rubber 
tubing  is  pushed,  so  that  the  open  end  of  the  hook 
is  sealed  by  tho  rubber.  Contact  is  broken  by 
pressing  the  rubber  immediately  above  the  hook. 
The  device  may  conveniently  replace  the  usual  burette 
tap.  J.  S.  Carter. 

Vacuum  tube  potentiometer  for  rapid  E.M.F . 
measurements.  H.  M.  Partridge  (J.  Amer.  Chem, 
Boc.,  1929,  51,  1 — 7). — Tho  Wheatstone  bridge  is 
replaced  by  an  amplifier  employing  in  conjunction  a 
tetrode  and  a  triode  valve.  A  very  stable  balance 
is  obtained.  Calibration  of  the  valves  is  obviated. 
Only  one  adjustment  is  required;  the  device,  which 
virtually  operates  electrostatically.  Is  direct  reading 
and  may  be  used  with  cells  containing  glass  electrodes. 
Pm  values,  reproducible  to  0*02  unit,  may  be  rapidly 
determined  with  the  apparatus.  S.  K.  Tweedy. 

Tantalum  as  a  constructional  material  for 
chemical  apparatus.  F.  Heinrich  and  F. 
Pktzolb. — See  B.,  1929,  99. 

Steam  drying  oven  with  detachable  base. 

H.  J.  S.  Sand  (J.C.S.,  1929,  214). 

F.  J.  Wilkins. 


Evaporation  at  low  temperatures.  E.  Jantzev 
and  H.  Scnauuruss. — See  B.,  1929,  77. 

[Apparatus  for  determining]  heat  of  adsorption 
on  charcoal  of  certain  organic  vapours.  L 
McKinley  and  J.  N.  Pearce  (Ptoc.  Iowa  Acad.  Sri,, 
1027,  34,  216). — Experiments  were  performed  with 
an  apparatus  comprising  a  sensitive  thermo-couplo 
in  a  calorimeter  system  consisting  of  a  known  weight 
of  oil  of  low  specific  heat  in  a  Dewar  flask. 

Chemical  Abstracts. 

Nephelometric  and  colorimetric  measure¬ 
ments  with  a  photo-electric  current.  E.  Ouboni 
(Boll.  Inst.  Sieroterap.  Milan,,  1927,  No.  6,  3  pp>; 
Chem.  Zcntr.,  1928,  ii,  919). — Tho  observations  aro 
made  by  means  of  a  photo-electric  cell. 

A.  A.  Eldkidgb. 

[Apparatus  for]  experimental  structure 
analysis.  A.  Geller  (Schweiz.  Min.  Petr.  Mitt., 
1927,  7,  219  Chem.  Zentr.,  1928,  ii,  964), 

Chemical  reaction  in  the  interferometer 
U-gauge.  C.  Barits  (Proc.  Nat.  Acad.  ScL,  1928, 
14,  939 — 943), — To  determine  how  far  the  course  of  a 
chemical  process  would  be  reproduced  by  the  appar¬ 
atus,  the  absorption  of  atmospheric  oxygen  by 
phosphorus  was  tested.  Pressure  and  temperature 
changes  in  enclosed  volumes  of  air  connected  with 
the  U-gauge,  one  limb  containing  the  phosphorus, 
are  plotted  against  time,  and  the  results  obtained  are 
discussed*  ,  N.  M.  Bligh, 

Nomography.  V,  DC— XII*  0.  Liescjeul— 

See  B.,  1929,  115. 


Geochemistry. 


Ratios  of  zirconium  to  hafnium  and  niobium 
to  tantalum  in  minerals.  G.  vox  He  vest  and  K. 
Wrestles  (Z.  physikal.  Chem.,  1928,  139,  605— 
614).— The  ratio  zirconium  :  hafnium  in  16  minerals 
has  been  investigated  and  found  to  have  the  mean 
value  150  :  L  The  ratio  niobium  ;  tantalum  has  the 
value  1  :  1  approximately.  These  values,  together 
with  the  non-existence  of  a  hafnium  mineral  or  of  a 
mineral  in  which  the  hafnium  content  exceeds  that  of 
zirconium,  are  discussed  and  an  explanation  is 
advanced.  L.  S.  Theobald, 

Chemical  composition  of  the  tectites,  and  in 
particular  of  those  of  Cambodia.  A.  Lacroix 
(Campt.  rend..  1929,  188,  2S4— 288;  ef.  M, 
117). — Chemical  analyses  and  a  number  of  physical 
and  morphological  properties  of  tectites  have  been 
collected,  and  a  relation  has  been  shown  to  exist 
between  density  and  refractive  index.  Cambodia 
glass  melts  m  750 — 1200'L  In  general,  tectites  are 
rich  in  silica  (particularly  free  silica),  and  free  alumina, 
and  contain  alkali  metals,  of  which  the  potassium  is 
always  in  excess  over  the  sodium.  The  lime,  mag¬ 
nesia,  and  iron  contents  are  relatively  high,  but 
phosphoric  acid  is  absent,  whilst  traces  of  manganese 
and  titanium  are  sometimes  found.  Three  chemieo- 
minexatagieal  types  are  distinguished  :  (1)  Darwin 
glass  ( jueenstow uite),  which  is  exceptional  in  that  it 


contains  little  lime  or  alkali  metals.  (2)  Moldavitca. 
(3)  Australites,  billitonites,  and  Cambodia  tectites. 
Explosive  properties  of  tectites  may  be  due  to  bubbles 
of  occluded  hydrogen,  nitrogen,  or  oxides  of  carbon, 
and  these  serve  to  distinguish  them  from  the  obsidians, 
which  may  contain  hydrogen  chloride,  sulphur 
dioxide,  and  sometimes  chlorine.  J.  Grant. 

Chemical  composition  of  liparite.  G.  Carobbi 
(Gazzetta,  1928,  58,  801 — 808). — An  investigation  of 
the  green  mineral  which  along  with  malachite  is 
found  in  lava  incrustations  in  the  Lipaxi  Islands.  It 
is  suggested  that  the  name  41  liparite  ”  should  be 
reserved  for  this  mineral,  which  is  a  hydrated  silicate 
of  copper  with  the  copper  partly  replaced  by  calcium 
and  magnesium.  The  composition  is  SiO*  33*08, 
¥etOs  1-79,  AL03  1-19,  CaO  0-81,  MgO  2*07,  CuO 
35*10,  DUO  (loss  on  drying  over  calcium  chloride) 
9-52,  HoO  (further  loss  on  heating  to  a  high  temper¬ 
ature)  16-98*  C02  traces  (total  100-54).  The  mineral 
is  birefringent  (mean  n  1-51)  and  has  du  2-0S0.  The 
crystal  structure  is  undetermined.  Liparite  appears 
to  be  identical  with  chrysocolla,  and  the  nearest 
formula  n  H2CuSt04»2BU0"  0.  J,  Walker. 

Microscopical  study  of  the  complex  cupro- 
argentiferous  minerals  of  Colquijirea  (Peru).  J* 
Orcel  and  G.  R.  Plaza  (Compfc.  rend.,  1929,  188, 
181 — 183). — Two  types  of  mineral  of  different 
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origin  aro  distinguished  :  (1)  Hypogenic  minerals, 
formed  at  a  depth,  consisting  essentially  of  chalco- 
pyrites,  pyrargyrite,  blonde,  galena,  pyrites,  cnargite, 
paimbasc,  and  oruheecite.  (2)  Supergenic  minerals 
from  the  cementation  zone,  formed  from  the  above 
minerals  by  raetasoraatic  replacement,  and  con¬ 
taining  native  silver,  stroraeyerite,  and  pyrargyrite. 
The  silver  content  is  high  in  the  eupro- argentiferous 
minerals,  less  when  associated  with  lead  and  copper, 
and  variable  when  zinc  also  is  present.  J.  Grant. 

Presence  of  atacamite  in  the  incrustation  of  the 
Vesuvian  lava  of  [the  eruption  of]  1631.  G. 
Cakobri  (Rend.  Accad.  Sci.  fls.  mat.  Napoli,  1928, 
[iii],  34,  78 — 83). — The  green  portion  of  the  incrust¬ 
ation  on  this  lava  consists  essentially  of  atacamite, 
CuCJ2,3Cu(OH)2,  as  was  suggested  by  Scacchi  (Mem. 
Soc.  Itel.  Sci,  1882,  J  iii],  4,  No.  8). 

E.  W,  Wigs  all. 

Klockmannite.  P.  Ramdohr  (Zentr.  Min.  Geol, 
1928,  A,  225—232 ;  Chera.  Zentr,  1028,  ii,  868).— 
Klockraann’s  so-called  umangite  is  a  new  mineral, 
klockmannite,  CuSe.  ^  A.  A.  Eldrldge. 

[Rhomboclase,  szomolnokite,  and  berthierite.] 
J.  Kkknkee  (Zentr.  Min.  Geol,  1928,  A,  265—271 ; 
Chem.  Zentr,  1928,  ii,  1198). — Rhomboclase  from 
Szcrmolnok,  Hungary,  Fe203j4S03f9H20,  has  II  2. 
Szomolnokite,  FcS04,H20,  has  d  3*035,  a  :  6  :  c— 
0-9544  ;  1  :  0*8999,  p  86°  39'  54".  Berthierite  hm  d 
4622.  A.  A.  Elbridge. 

Tikhvinite.  J.  M.  Ansheles  and  N.  J.  Vloda- 
vetz  (Mem.  Soc.  Russo  Min,  1927, 56,  53—60 ;  Chem. 
Zentr,  1928,  ii,  976). — A  new  mineral,  tikhvinite, 
from  the  bauxite  deposits  in  the  Tikhvin  district 
contains  Si02  0*56,  Ti02  0*16,  A1203  31*14,  Pe203  2-25, 
SrO  24*43,  P2Os  18*05,  S04  8*47,  HqO  12*54,  corre- 
•ponding  with  the  formula  2Sr0,3Al20«,Po0-,S0*J6 
or  7H20 ;  it  has  d*  3*32,  H  44,  n  1*62. 

A.  A.  Eldridge. 

Iron  ores  of  South  Africa.  E.  Krenkel  (Natur- 
1929,  17,  57 — 63). — A  rdsumi  of  the  Geological 
Survey  Memoir  (1928,  26,  1 — 264)  by  P.  A.  Wagner. 
Some  of  the  chemical  analyses  of  the  ores  are  quoted. 

L.  J.  Spencer. 

Relations  between  refractivity,  density,  and 
chemical  composition  in  the  granite  group.  H. 
Jox  Phixipsborn  (Ber.  Sachs.  Ges.  Wiss.  nat.-phys. 
KL,  1928,  40,  No.  3,  1—42;  Ghem.  Zentr,  1928,  ii, 


1197). — The  above  relations  are  discussed.  Accurate 
refractivity  and  dispersion  data  were  ascertained. 

A.  A.  Eldrldge, 

Origin  of  Mediterranean  red  earths  (Terra 
rassa).  A.  Reifenbero  (Kolloidchem.  Bcih,  1929, 
28,  55 — 147).— The  Mediterranean  red  earths  are  a 
product  of  the  alternating  rainy  winter  and  dry 
summer  characteristic  of  the  Mediterranean  climate. 
They  aro  produced  only  in  presence  of  limestone  and 
have  an  alkaline  reaction;  they  are  rich  in  soluble 
salts,  poor  in  humus,  and  have  a  high  iron  content. 
The  humus  is  coagulated  by  the  electrolytes  present 
and  is  therefore  incapable  of  protecting  the  iron,  and 
the  most  important  constituents  from  the  colloid- 
chemical  point  of  view  are  silicic  acid,  ferric  oxide, 
and  alumina.  Experiments  have  been  carried  out 
on  the  inter-relations  of  these  three  colloids.  Colloidal 
silicic  acid  peptises  ignited  ferric  oxide,  ferric  hydr¬ 
oxide,  and  also  ferrous  oxide.  The  light  green  sol 
produced  in  the  last  case  oxidises  gradually  in  air 
and  immediately  on  addition  of  hydrogen  peroxide 
to  a  yellow  ferric  hydroxide-silicic  acid  sol.  The 
three  ferric  hydroxide-silicic  acid  sols  formed  by 
these  means  are  essentially  different  in  optical, 
mechanical,  and  electrical  properties  and  behave 
differently  towards  coagulation  by  electrolytes ; 
they  are  regarded  as  artificial  systems  representing 
the  factors  involved  in  the  formation  of  clays.  It  is 
considered  that  in  the  weathering  of  the  earths  the 
colloidal  silicic  acid  formed  by  hydrolysis  protects 
the  iron  and  aluminium  oxides,  probably  by  replace¬ 
ment  of  part  of  the  alkali  in  the  colloidal  micelle  by 
molecules  of  the  sesquioxides.  This  would  explain 
the  alkaline  reaction  of  the  earths.  The  protected 
ferric  oxide  sols  are  relatively  more  stable  and  are 
coagulated  only  by  high  concentrations  of  electrolytes, 

E.  S,  Hedges. 

Geology  and  mineralogy  of  soils.  I.  Study 
of  a  region  characterised  by  diverse  rocks  and 
partly  covered  with  glacial  drift.  11.  Hart  (J. 
Agric.  Sci,  1929, 19,  90 — 105). — Mineralogical  details 
of  the  soils  are  recorded.  The  mineral  contents  of 
the  glacial  soils  and  alluvium  are  very  similar  and 
contain  fresh  ferrosilieates  in  considerable  quantity. 
Soils  on  the  screes  and  hillwash  are  characterised  by 
their  content  of  rock  fragments  and  iron  oxides. 
Drift  soils  contain  potash,  phosphate,  and  lime¬ 
bearing  minerals.  A.  G.  Pollard. 


Organic  Chemistry, 


Oxidation  of  methane  with  nitrogen  peroxide, 
r.  K.  Frolich,  P.  J.  Harrington,  and  A.  H.  Waitt 
(J.  Amer.  Ghem.  Soc,  1928,  50,  3216— 3221).— The 
oxidation  commences  at  430°,  but  the  temperature 
after  the  reaction  starts.  Methyl  alcohol  could 
not  be  detected  in  the  oxidation  products,  but  it  is 
probably  formed  and  immediately  decomposed  into 
carbon  monoxide  and  hydrogen.  Large  amounts  of 
formaldehyde  are  produced ;  its  formation  is  favoured 
°y  a  low  peroxide  concentration,  a  slow  rate  of  flow  of 
tee  reactants,  and  absence  of  reacting  surfaces.  Liquid 
nitrogen  peroxide  seems  capable  of  oxidising  higher 
hydrocarbons  to  acetic  acid.  S.  K.  Tweedy. 


Intermediate  products  of  the  combustion  of 
methane.  E.  H.  Rtesenfeld  and  D.  Gtteiak  (Z. 
physikal.  Ghem,  1928,  139,  169 — 197). — The  com¬ 
bustion  of  methane  in  oxygen  and  of  oxygen  in  excess 
of  methane  at  various  concentrations  at  the  orifices 
of  quartz  capillaries  has  been  investigated.  The 
intermediate  products  detected  were  formaldehyde, 
carbon  monoxide,  hydrogen  peroxide,  and,  in  the 
first  case,  ozone.  In  the  combustion  of  methane  in 
oxygen  the  yields  of  hydrogen  peroxide  and  formalde¬ 
hyde  decrease  with  an  increase  in  the  amount  of 
excess  oxygen,  whilst  that  of  ozone  increases.  When 
oxygen  burns  in  methane,  the  yield  of  hydrogen 
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peroxide  again  diminishes,  whilst  that  of  formaldehyde 
rises  continually  with  an  increasing  excess  of  methane, 
but  ozono  is  not  formed*  Maximal  quantities  arc 
formed  for  (i)  formaldehyde,  with  large  excess  of 
methane  and  the  strongest  cooling  possible,  (ii) 
hydrogen  peroxide,  at  equivalent  quantities  of 
methane  and  oxygen  (1  : 2  mols.)  with  strongest 
cooling,  and  (iii)  ozone,  with  large  excess  of  oxygen 
and  slower  cooling.  Hydrogen  peroxide  does  not 
arise,  as  has  been  previously  assumed,  from  formalde¬ 
hyde  ;  the  formation  of  these  two  products  is  independ¬ 
ent.  When  equivalent  quantities  of  methane  and 
oxygen  are  used,  the  cone  of  the  oxygen  flame  is  more 
than  double  as  high  as  that  of  the  methane  flame, 
which,  however,  is  the  hotter*  The  mechanisms  are 
also  different  in  the  two  eases.  Other  conditions 
being  equal,  substitution  of  the  quartz  capillaries  by 
those  of  copper  or  silver  is  without  influence  on  the 
quantities  of  the  intermediate  products  formed.  The 
mechanism  of  the  formation  of  these  products  is 
concluded  to  be  first  the  decomposition  of  methane 
into  CH2  and  atomic  hydrogen,  which  forms  mainly 
molecular  hydrogen  and  some  hydrogen  peroxide. 
The  CH2  then  burns  partly  to  carbon  monoxide  and 
partly  to  formaldehyde.  The  atomic  oxygen  arising 
from  the  decomposition  of  hydrogen  peroxide  forms 
ozone,  which,  on  slow  cooling,  again  decomposes. 
Finally,  carbon  dioxide  and  water  result  from  the 
further  oxidation  of  these  products. 

L.  S.  Theobald. 

Action  of  aluminium  chloride  on  olefimc 
hydrocarbons.  A.  Szayxa. — See  B.,  1929,  117. 

Ozonisation  of  gaseous  unsaturated  hydro¬ 
carbons*  X.  Ethylene.  II.  Propylene  and  a 
“  cracking  gas.”  E.  Bkiker  and  P.  Schnobf 
(Helv.  Chim.  Acta,  1929, 12,  154—181,  181—186).— 
L  An  apparatus  is  described  for  the  ozonisation  of  a 
gas  either  in  absence  or  in  presence  of  water  or  w  ater 
vapour.  The  liquid  ozonide  from,  ethylene  is  stable 
at  0°,  becomes  a  vitreous  mass  at  —SO0,  and  at  the 
ordinary  temperature  evolves  hydrogen.  The  values 
of  d  and  ?iD  vary  slightly  with  the  ratio  of  ethylene  to 
ozone  used.  Mol.-wt.  determinations  on  the  ozonide 
in  acetic  acid  or  water  give  values  which  are  too  high, 
but  diminish  after  some  time,  owing  to  decomposition. 
The  ozonide  is  soluble  in  wuier  in  all  proportions  and 
such  solutions  decompose  slowly  at  the  ordinary 
temperature  and  more  rapidly  at  05°.  In  each  case 
more  formic  acid  than  formaldehyde  is  produced  and 
hydrogen  is  always  evolved.  This  is  due  to  the 
presence  in  the  ozonide  of  formaldehyde  peroxide, 
shown  to  be  identical  with  dihydroxymethyl  per¬ 
oxide  (Wieland  and  Wingler,  A.,  1923,  i,  650).  The 
production  of  this  is  formulated  CHo*CH2+03+ 
H20-  — >  [OH*OH2*Q]2,  the  w  ater  either  being  present 
because  of  incomplete  drying  or  formed  by  oxidation 
of  some  ethylene.  Decomposition  of  the  peroxide 
occurs  :  [0H*CH2*0]  — >  2CH202+H2,  and  explains 
the  preponderance  of  formic"  acid*  **  The  ozonide 
contains  only  traces  of  hydrogen  peroxide ;  the 
peroxide  cannot  be  formed  by  the  action  of  hydrogen 
peroxide  on  formaldehyde  (ef.  Wieland  and  Wingier, 
toe*  The  free  ozonide  is  isolated  by  vacuum 

distillation  as  a  highly  explosive  liquid,  b*  p.  20°/16 — 


17  mm.  Ozonisation  in  presence  of  winter  gives 
similar  results,  but  if  the  ozonide  is  decomposed  by 
sodium  hydrogen  sulphite  formaldehyde  is  the  chief 
decomposition  product,  and  is  isolated  as  the  additive 
compound.  Addition  of  an  ammomaeal  solution 
of  the  ozonide  to  ammonium  chloride  solution 
gives  hexamethylenetetramine,  a  small  amount  of 
ammonium  formate,  and  oxygen. 

II.  Ozonisation  of  propylene  proceeds  in  much  the 
same  manner  as  of  ethylene.  The  stable  products  are 
formaldehyde,  acetaldehyde,  and  formic  and  acetic 
acids.  The  evolution  of  hydrogen  is  not  so  marked 
as  in  the  case  of  ethylene,  although  peroxides  are 
again  produced.  Ozonisation  of  a  u  cracking  gas  ” 
containing  ethylene  (15%),  propylene  (12%),  butylene 
(8%),  and  other  hydrocarbons  proceeded  similarly  to 
the  above  examples.  H.  Bubtox. 

Electron  displacement  in  carbon  compounds. 
V.  Addition  of  hydrogen  chloride  to  y-ethyl- 
A^-penlene,  H.  J.  Lijoas  (J.  Arner.  Chem.  Soc., 
1929,  51,  248 — 253), — y-Ethyl-A^-pentene  (ef.  Brooks 
and  Humphrey,  A.,  1918,  i,  28G)  and  hydrogen  chloride 
in  glacial  acetic  acid  yield  almost  quantitatively 
y-chloro-y-ethylpentane.  This  is  in  accordance  with 
the  hypothesis  of  electron,  displacement  (cf.  A.,  1926, 
943),  but  contrary  to  that  of  alternating  polarity. 
y-Ethylpentan-p-ol,  obtained  together  with  a  little 
hz-dimethyl-y^-diethyloctaTie-Sz-diol,  m.  p.  100*7  — 
101*2°,  from  y-ethylpentan-|3-one  and  sodium  in 
alcohol,  is  converted  by  concentrated  hydrochloric 
acid  in  presence  of  zinc  chloride  at  the  ordinary 
temperature  into  $-cMoro~y-ethylpentane ,  b.  p.  62’0-~ 
62-5°/50  mm,,  d§  0-8911,  nf,  14295,  y-Ethyl* 
pentan-y-ol  is  similarly  converted  into  y-chforo*y- 
ethylpenkme ,  b.  p.  83 — 83-5°/100  mm.,  n\ f  14311. 
The  product  from  y-efchvl-AP-penfcene  and  hydrogen 
chloride  had  b.  p.  78 — 79°/90  mm.,  0-8951, 
14311.  H.  E.  F,  Nqttqk, 

Action  of  acetylene  on  selenium.  F*  P,  Mazza 
and  L.  Solazzo  (Bend.  Acead.  Sci.  fis.  mat.  Napoli, 
1927,  [iii],  33,  236— 239).— The  action  of  acetylene 
on  selenium  at  250-300°  yields  selenophen,  b,  p, 
207 — 209°  (cf.  Foa,  A,,  1910,  "i,  187),  and  the  selenium 
analogue  of  thionaphthene,  selenomphthene,  C8HeSe, 
m.  p.  53 — 54°,  which  gives  a  sparingly  soluble  picraie* 

T*  H.  Pope. 

[Conjugated)  diacetylenic  hydrocarbons.  V, 
Gbignabd  and  Tcheoufaki  (Compt,  rend.,  1929, 188, 
357—361)  * — The  interaction  of  reagents,  CRiCMgX 
(2  mols.),  and  iodine  (2  atoms)  yields  diacetylenic 
hydrocarbons  through  the  probable  intermediate 
formation  of  the  a-iodoaeetylene  (1  mol. ;  cf.  Grignard 
and  Perrichon,  A.,  1926,"  381).  In  this  way  ^the 
following  are  prepared  :  &%~decadi-inenet  b,  p.  88°/12 
mm.;  A^dodecadi-imne,  b.  p.  103°/8  mm.;  A l*4elra- 
decadi-inene,  b.  p.  118 — 119°/4  mm.;  aS -diphenyl- 
A^y-butadi-inene,  m,  p.  86*5 — S7°;  aS-di-2  ;  4-di« 
methylpheiiyl-Aay-butadi-inene,  m.  p.  145-5 — 146°; 
aZ-diphenyl  \^-hexadi4neney  m.  p.  101°;  aO-diphenvl- 
Ay*-octadi-inene,  m.  p.  118°;  iodoacetylene,  b.  p.  32°; 
<x4odo*Aay€-hexatridnene}  m.  p.  52° ;  d  i-iododiacetylene, 
m.  p.  101 — 105°;  A^-butadi-inene,  b.  p.  8*5 — 9°;  and 
pkmyliTiamlylme,  b.  p.  52°/18  rum,,  df  0-9708,  n* 
1*534.  Hydrolysis  of  the  product  of  the  reaction  of 
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iodine  {1*5  mol.)  and  the  dimagnesium  derivative  of 
acetylene  yields  a  dark-coloured  powder  part  of  which 
sinks  in  ethyl  iodide  but  does  not  scratch  glass. 
This  last-named  product  contains  98%  of  carbon  and 
no  hydrogen ;  it  may  be  a  condensed  form  of 
carbon  (C6).  G.  A.  C.  Gough. 

Action  of  sulphuric  acid,  in  preparing  alkyl 
halides.  R.  McCullough  and  F.  Oortese  (J. 
Amer.  Chem.  Soc.,  1929,  51,  225— 228).— Sulphuric 
acid  acts  both  on  alcohols  and  on  alkyl  halides, 
particularly  isopropyl,  aec.-butyl,  isobutyl,  and  iso- 
amyl  bromides,  forming  unsaturated  products,  the 
polymerides  of  which  form  unstable  coloured  additive 
products  with  acids.  Accordingly,  when  alcohols  arc 
both  distilled  and  washed  with  hydrobromic  acid  alone 
(cf.  Michael  and  others,  A.,  1916,  i,  361 ;  Norris,  ibid,, 
461),  the  products  are  of  greater  purity  and  deteriorate 
much  less  rapidly  on  keeping  than  when  sulphuric  acid 
is  used,  although  the  yields  are  smaller.  Stable 
samples  of  ally!  halides  are  prepared  by  treating  allyl 
alcohol  (1  vol.)  for  several  days  at  the  ordinary  tem¬ 
perature  with  hydrochloric  acid  (d  1*19;  8  vols.), 
hydrobromic  acid  (d  1*4;  7  vols.),  or  hydriodic  acid 
(d  1-7 ;  6  vols.)  and  washing  the  product  with  alkali 
before  distillation.  H.  E.  F.  Notton. 

Action  of  alkyl  chlorides  in  the  Wurtz  reaction. 
H.  F.  Lewis  (Proc.  'Iowa  Acad.  ScL,  1927,  34,  222). — 
The  replacement  of  butyl  bromide  by  chloride  in  the 
preparation  of  octane  gives  yields  up  to  20%  (based  on 
the  chloride),  but  the  reaction  is  difficult  to  control, 
and  a  highly  inflammable  by-product  is  produced. 

Chemical  Abstracts. 

Manufacture  of  aa 8-tr ichlor oe thane .  I.  G. 

Farbenind.  A.-G.— Bee  B.,  1929,  122. 

Molecular  compounds  of  organic  iodides  with 
sulphur.  H.  Rheinboldt  and  K.  Schneider  (J. 
pr.  Chem.,  1929,  [ii],  120,  238 — 248). — A  study  of  the 
phase-diagrams  of  the  binary  systems  organic 
iodide-sulphur  has  been  made.  Iodoform  gave  two 
eutectics  (42%  and  69%  S)  at  85°  and  91°.  Tetra- 
iodoethylene  gave  two  eutectics  (54%  and  68%  S)  at 
95*5°  and  101°.  The  following  mixtures  gave 
eutectics :  ap-di-iodoethane-sulphur,  28%  S  at  65° ; 
di-iodoethylene-sulphur,  29%  S  at  54°;  tri-iodo- 
nitroethylene-sulphur,  35%  S  at  80° ;  di-iodoaeetylene- 
sulphur,  29%  S  at  48°;  p-di-iodobenzene-sulphur, 
oS‘5%  S  at  91° ;  iodoform-antimony  tribroraide, 
63%  SbBr3  at  62° ;  tetrabromoethylene-sulphur, 
13%  S  at  6° ;  diphenyliodinium  tri-iodide-sulphur, 
94%  S  at  117°.  The  following  gave  neither  maxima 
»or  minima :  methylene  iodide-sulphur ;  bromo- 
form-sulphur.  The  compounds  of  sulphur  with 
iodoform  and  tetraiodoethylene  (Anger,  A.,  1908,  i, 
241}  were  isolated.  R.  J.  W.  Le  Fevre. 

Relationship  of  constitution  of  alkyl  halides  to 
the  formation  of  nitroparaffins  and  alkyl  nitrites. 
R«  B.  Reynolds  and  H.  Adkins  (J.  Amer.  Chem.  Soc., 
1929,  51,  279 — 287 ;  cf.  Meyer  and  Stuber,  A.,  1872, 
682,  804;  Neogi  and  others,  1906,  89,  1905; 

1916, 109,  701). — Alkyl  halides  are  treated  with  silver 
nitrite,  first  in  the  cold  and  then  under  reflux,  until  the 
halogen-free  distillate  gives  correct  analyses  for  a 
mixture  of  alkyl  nitrite  and  nitroparaffin.  The  pro¬ 
portion  of  the  latter  is  determined  by  hydrolysing  a 


weighed  sample  with  alcoholic  sodium  hydroxide  and 
analysing  the  residue,  after  removal  of  alcohol,  for 
carbon  by  a  wet  combustion  method.  This  method 
is  not  applicable  to  tert. -alkyl  derivatives,  n- Butyl 
chloride  does  not  react  with  silver  nitrite  under  these 
conditions,  whilst  isoamyl  chloride,  teri -butyl  and 
eyefohexyl  iodides,  and  benzyl  and.  phenylethyl 
bromides  do  not  give  a  simple  mixture  of  Lsomerides. 
The  percentage  yield  and  the  percentage  of  nitro- 
paraffin  in  the  products  from  the  following  bromides 
are  allyl:  74*9,  79*8;  n-propyl :  86*1,  77*4;  iso¬ 
propyl  :  78*5,40*3;  »-butyl :  88*2,  77*9;  wobutyl : 
77*2,57*8;  sec.-huijl :  68*3,30*0;  ferf.-butyl :  60*0, 
48*3 ;  isoamyl :  78*2,  67*5;  n-heptyl :  94*3,  71*0,  and 
sec.-octyl :  824,  34*3;  and  from  the  following 

iodides:  n-propyl:  85*9,  66*9;  isopropyl:  71*7, 
31*8;  w- butyl :  85*1,60*7;  wobutyl  :  74*9,  40*0,  and 
sec. -butyl :  70*0,  31*9.  The  results  show  that,  except 
with  sec.-butyl  bromide,  a  larger  yield  and  a  larger 
proportion  of  nitroparaffin  are  obtained  from  an  alkyl 
bromide  than  from  the  corresponding  chloride  or 
iodide.  Among  isomeric  derivatives,  n-alkyl  halides 
give  a  larger  yield  and  a  larger  proportion  of  nitro¬ 
paraffin  than  do  isoalkyl,  and  terL -  give  more  than 
MC.-alkyl  halides.  The  proportion  of  nitroparaffin 
formed  is  not  greatly  affected  by  the  size  or  unsatur¬ 
ation  of  the  alkyl  radical.  The  reactivity  of  the  alkyl 
halides  increases  in  the  order  :  allyl,  fert. -butyl,  sec.- 
alkyl,  isoalkyl,  n-alkyl-  and  the  iodides  are  more 
reactive  than  the  bromides.  H.  E.  F.  Notton. 

Catalysts  for  the  formation  of  alcohols  from 
carbon  monoxide  and  hydrogen.  II.  Synthesis 
of  methyl  alcohol  with  catalysts  composed  of 
copper  and  zinc.  P.  K.  Frolich  and  others. — See 
this  vol.,  153. 

Determination  of  the  configuration  of  poly¬ 
alcohols  by  means  of  boric  acid.  J,  Boeseken 
(Bull.  Soc.  ehim.  Belg.,  1928,  37,  385 — 402). — A 
lecture.  J.  W.  Baker. 

Cyclic  acetals.  J.  D.  van  Roon  (Rec.  trav. 
ehim.,  1929,  48,  173 — 190;  cf.  Hill,  Hibbert,  and 
others,  A.,  1928,  1114,  1213). — The  separation  of  the 
two  isomeric  ethylideneglycerols  from  the  mixture 
obtained  by  Hill  and  Hibbert ’s  method  (A.,  1924,  i, 
133)  or  by  the  action  of  acetaldehyde  or  paraeetalde- 
hyde  on  glycerol,  is  not  possible  by  careful  fractional 
distillation.  Benzoylation  of  the  mixture  in  quinol¬ 
ine  (Fischer,  Bergmann,  and  Barwind,  A.,  1920,  i,  805) 
gives  ay-ethylideneglyceryl  ^-benzoate,  b.  p.  183°/20 
mra.,  m.  p.  85°,  monoclinic,  also  obtained  by  the  action 
of  paraeetaldehyde  and  hydrogen  bromide  or  chloride 
on  p-benzoylglycerol  ay-clitriphenylmethyl  ether  (Hel- 
ferich  and  Sieber,  A.,  1928,  44),  and  ap-ethylidene- 
glyceryl  y- benzoate,  b.  p.  173°/20  mm.,  df  1*1663, 
riz>  1*5100,  also  prepared  from  paraeetaldehyde  and 
glyceryl  a- benzoate  in  presence  of  1%  of  dry  hydrogen 
chloride.  Both  ethylideneglyceryl  benzoates  yield 
glyceryl  a- benzoate  when  hydrolysed  with  0*52V- 
hydrochloric  acid  in  acetone  solution  (cf.  Fischer,  A., 
1920,  i,  808).  ay-Ethylideneglycerol  (phenyiearb- 
imide  derivative,  m.  p.  134°)  and  a^-ethyiidene- 
glycerol  (phenylcarbimiae  derivative,  m.  p.  129°)  have 
b.  p.  176°  and  187°,  respectively.  Small  amounts  of 
dry  hydrogen  chloride  have  an  equilibration  action  on 
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mixtures  of  the  ethylidenegljcerols,  and  subsequent 
benzoylation  of  mixtures  equilibrated  by  1%  of  dry 
hydrogen  chloride  at  0 — ISO0  shows  that  the  ap-form 
predominates  at  all  temperatures,  and  increases  with 
rise  of  temperature. 

Para  formaldehyde  and  glycerol  react  in  presence  of 
1%  of  dry  hydrogen  chloride  at  130°,  yielding  a  pro¬ 
duct  (50%),  b.  p.  193 — 194°,  which  when  benzoylated 
in  quinoline  affords  ay-metliyleneglyceryl  p -benzoate, 
b.  p.  181720  nun,,  m.  p.  74*0°,  and  aS-methyleno* 
glyceryl  y- benzoate,  b.  p.  173°/20  mm.,  df  1*2011,  ?tjf 
1*5184,  obtained  also  from  glyceryl  a-benzoato  or 
«P-f«opropylidenoglyceryl  y-benzoate  and  formalde¬ 
hyde.  Hydrolysis  "of  these  esters  with  4AT«sodium 
hydroxide  solution  gives  sy-metkyleneglycerol,  b.  p. 
193*8°,  94° /20  mm.,  df  1*220,  nf}  1*4527  (phenylearb- 
imido  derivative,  m,  p.  133°),  and  ap-methylene- 
glycerol,  b.  p.  192*5°,  93720  mm.,  df  1*2008,  n% 
1*4409  (phenylcarbimide  derivative,  in.  p,  72°). 
These  ethers  are  also  affected  by  small  amounts  of  dry 
hydrogen  chloride,  but  appreciable  amounts  of  undis- 
tillable  condensation  products  are  formed. 

H.  Burton. 

Partial  esterification  of  polyhydric  alcohols. 
VII.  Unreliability  of  proofs  of  the  structure  of 
disubstituted  glycerols.  A.  Fairboubke  and 
G.  W.  Cowdrey  (J.CJS.,  1929,  129—135;  cf.  Fair- 
bourne  and  Foster,  A.,  1927,  131). — The  “  <xp  ”-di- 
phth a limidoglycerol  of  Philippi  and  Seka  (A.,  1923,  i, 
1185)  is  identical  with  the  u  ay  M-isomeride  of 
Codec  km  eyer  (A.,  1888,  1294)  and  Gabriel  (A.,  1889, 
480).  The  corresponding  “  and  4<  ay  ,?-di- 

phtbalimido -acetates  and  -benzoates  have  been 
synthesised  and  are  also  identical.  It  is  considered 
that  the  only  absolute  proof  of  ^-structure  is  resolu¬ 
tion,  and  that  this  cannot  be  extended  to  derivatives. 
Diphth alim idoace toxypro-payi c  was  synthesised  by  three 
methods  :  (a)  OHUH2-CHBr*CH2Br 
OAc-CH/CHBr-CH2BrJi^>OAc-CH.>-CHX-CH,X(X= 

plithalimido-group) ;  (b)  CH(OH)(CIL>Cl)2 _ 

CH(OAc)(CB.>C1)2  JEX  CH(OAc)(CILX), ;  (c) 

CH(OH)(CH2X)aA^CH(OAc)(CH2X)2,  all  of  which 
yielded  the  same  product,  ra,  p.  194°.  Specimens  of 
diphthali  mid obcnzoyloxy propane  similarly  synthesised 
by  methods  (a)  and  (c)  were  identical,  m.  p.  194 — 195°. 
ce p -Dibrom oh ydrin  palmilate,  m.  p.  34°,  was  prepared 
by  method  (a),  using  palruityl  ch bride  and  also  by 
(libromination  of  allyl  palmiiaie ,  m.  p.  20 — 25°. 
ay-Di bfom okyd r in  palmiiaie.,  m.  p.  35*5°,  was  similarly 
obtained,  using  method  (a),  and  depressed  the  m.  p.  of 
the  ag-isomeride  to  28°.  Monopalmiiin  di-p-nitro- 
benzoate,  m.  p,  102°,  was  prepared  by  heating  silver 
p-nitrobenzoate  and  either  or  ay-dibromo hydrin 
p&lmitatc.  oey-Dichlorohydrin , $dripkenylmeihyl  ether , 
m.  p.  10S — 109°,  obtained  from  ay-dichloroliydrin  and 
triphenyimothyl  chloride  in  pyridine  solution  is  also 
described.  *  *  C.  W.  Shobbee. 

Additive  compounds  ol  hydrogen  chloride  with 
ethyl  ether  and  acetone.  D.  McIntosh  (Proe. 
Nova  Scotian  Inst.  ScL,  1928.  17,  112 — 113). — The 
existence  of  the  three  ether-hydrogen  chloride  com¬ 
pounds  EuO.HCl,  Et*0,2HCl,  and ‘EUO.oHQ  found 
by  Maass  and  McIntosh  (A.,  1913.  i,  5S4),  two  of  which 


Hirai  (A.,  1928,  908)  was  unable  to  obtain,  was 
confirmed  bvthe  method  of  thermal  analysis.  Crystal!, 
isation  of  the  first  two  compounds  was  induced  by 
inoculation ;  the  last-named  compound  separated  only 
after  cooling  and  prolonged  stirring.  The  existence  of 
the  acetone-hydrogen  chloride  compounds,  COMe2,HCl 
(Hirai,  loc .  oil.)  and  2GOMe2,5HCl  (Archibald  and 
McIntosh,  J.C.S.,  1904,  85,  919),  was  also  confirmed. 

B.  W.  Anderson. 

Isomorphism  in  oxonium  compounds.  D. 
McIntosh  (Proc.  Nova  Scotian  Inst.  Sci,  1928,  17, 

118 — 117). — Relationships  between  the  chemical  con¬ 
stitutions  of  various  oxonium  compounds  were 
investigated  by  determining  winch  compounds  formed 
an  komorphous  series,  the  method  being  to  inoculate 
supercooled  solutions  of  the  various  compounds  with 
compounds  of  supposedly  similar  nature.  Systems 
examined  were  :  ethyl  other  with  hydrogen  chloride, 
bromide,  and  iodide ;  ethyl  alcohol,  acetone,  and  ethyl 
acetate  with  hydrogen  bromide;  ethyl  ether,  ethyl 
alcohol,  ethyl  acetate,  and  acetone  with,  chlorine  and 
bromine;  and  methyl  ether  with  hydrogen  bromide 
and  iodide.  Supercooled  ethyl  ether-hydrogen 
chloride  is  precipitated  at  once  by  its  own  crystals  and 
by  the  corresponding  hydrobromide,  and,  more 
slowly,  by  the  hydriodide,  but  not  by  the  corre¬ 
sponding  salts  of  methyl  ether,  by  acetone-hydro¬ 
bromide,  or  by  ether-chlorine.  The  compound 
Et20,2HCl  is  precipitated  by  its  own  crystals  and  by  j 

Et20,2HBr,  but  not  by  etker-kydriodide,  whilst  f 

EtoO,5HCl  is  unaffected  by  any  oxonium  compound. 

The  oxonium-chloride  compounds  are  precipitated 
by  the  corresponding  bromides,  not  by  other  halogen 
compounds.  Thus  compounds  of  each  class  made 
with  the  same  organic  substances  are  isomorphous, 
whilst  corresponding  compounds  with  closely  related 
organic  substances  are  not,  B.  W.  Anderson.  j 

Carbohydrates  and  polysaccharides.  XX 
p-Methyl  glyceryl  ether,  BL  Hibbert,  M.  3* 
Whklen,  and  N.  M.  Carter  (J.  Amor.  Chem.  Soc., 
1929,  51,  302 — 300). — The  and  p-methyl  glyceryl 
ethers,  important  for  the  identification  of  glycerides, 
are  most  conveniently  characterised  as  the  p-nitro- 
benzylidene  acetals  (cf.  this  voL,  47,  170),  a-Mcthyl 
glyceryl  ether  also  gives  a  di-p-nitrobmzoaie,  m.  p. 
108°,  and  a  diphenyl  urethane,  m.  p.  118—119°,  ami 
p- methyl  glyceryl  ether  a  di-p-nilrobenzoaie,  in.  p. 
155°,  and  a  d iphe nylu re thane,  m.  p.  102°. 

H.  E.  F.  Notton, 

Alkyl  peroxides.  II.  Methyl  ethyl  peroxide 
and  refractometric  investigations  on  alkyl  per¬ 
oxides.  A.  Rieche  [with  F,  Hrrz]  (Ber.,  1929,  62, 

[B],  218— ; 225:  cf.  A.#  192S,  734},— Methyl  ethyl  per¬ 
oxide  m  obtained  only  in  traces  by  the  action  of 
dkzometkane  on  ethyl  hydroperoxide,  readily  by 
means  of  methyl  sulphate.  It  has  b.  p,  40°/740  mm., 
d\(  0*8337,  nxf  1*35987 ;  the  vapour  density  is  normal, 
like  the  other  alkyl  peroxides,  it  is  only  a  feeble 
oxidising  agent,  liberating  iodine  from"  acidified 
potassium  iodide  only  slowly  and  in  traces.  There  is 
therefore  a  fundamental  difference  between  the  alkyl 
peroxides  and  hydrogen  peroxide  or  ethyl  hydro¬ 
peroxide,  which  liberate  iodine  quantitatively.  The 
peroxidie  oxygen  can  be  determined  by  titanium  trb 
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chloride.  In  stability  and  other  properties  methyl 
ethyl  peroxide  is  Intermediate  between  the  dimethyl 
and  diethyl  compounds.  For  dimethyl  peroxide  the 
constants  d*  0*868, f.  p.  — 100°  to  — 105°,  are  recorded. 
Diethyl  peroxide,  d 17  0*8266,  m.  p.  about  —70°,  from 
hydrogen  peroxide,  ethyl  sulphate,  and  potassium 
hydroxide,  has  b,  p.  64°/740  mm.;  fractions  collected 
close  to  the  true  b.  p.  contain  considerable  quantities 
of  ether.  Refractometric  determinations  on  di- 
method,  methyl  ethyl,  and  diethyl  peroxides  show 
that  the  peroxidic  oxygen  cannot  be  present  in  purely 
ether-like  linking.  The  refractions  and  dispersions  of 
the  compounds  differ  by  definite  amounts  from  the 
Tallies  calculated  for  ethereal  oxygen.  The  formul¬ 
ation  R*OOR  expresses  badly  the  union  of  per¬ 
oxidic  oxygen  In  alkyl  peroxides  and  the  structure 
RO:OR  is  preferred.  Decomposition  into  radicals 
with  univalent  oxygen  is  excluded,  since  all  alkyl  per¬ 
oxides  have  normal  vapour  densities.  BL  When. 

fsoPropyl  and  n-propyl  sulphates.  R.  Levail- 
lakt  (Compt.  rend.,  1929,  18B,  261 — 263). — 

Anhydrous  isopropyl  alcohol  is  added  slowly  to 
sulphuryl  chloride  in  carbon  tetrachloride  at  0°,  the 
whole  is  washed  with  ice-water,  and  the  lower  layer 
is  distilled  in  a  vacuum  below  90°,  giving  in  34%  yield 
isopropyl  sulphate,  b,  p.  78 — 80°/3*7  mm.,  d%  1*118, 
iif  1*409,  The  preparation  of  phenyl  isopropyl  ether, 
b.  p,  63 — 65° /1 1  mm.,  0*959,  n\;&  1*4983,  and  of 
phenyl  n-propyl  ether,  b,  p.  81°/17  mm.,  dj  0*969, 
if  1*503,  is  described.  n-Propyl  sulphite,  b.  p, 
82°/ 15  mm.,  d%  1*042,  n\ ]  1*426,  is  oxidised  to  the 
sulphate  by  permanganate.  C.  Hollins. 

p-Hydroxyethyl  allyl  sulphide  and  its  deriv¬ 
atives.  S.  M.  Scheblin  and  Y.  Y.  Yasilevski  (J. 
Bass.  Phys.  Chem.  Boc.,  1928,  60,  1629 — 1632). — 
Treatment  of  allyl  mereaptide  with  ethylene  ehloro- 
bvdrin  yields  ^hydroxyethyl  allyl  sulphide,  b.  p. 
90— 92°/12  mm.,  d$  1*0325,  which  with  phosphorus 
trichloride  gives  $~cMoroethyl  allyl  sulphide,  b.  p. 
68°/12  mm.,  dM  1*0768,  and  with  acetic  anhydride  the 
corresponding  acetate,  b.  p.  9o°/12  mm.,  1*0469. 

M.  ZvEGrNTZOV. 

Stereoisomerism  of  disulphoxides  and  related 
substances.  IV.  Di~  and  tri-sulphoxides  of  tri- 
methylene  trisulphide.  E.  Y.  Bell  and  G.  M. 
Brcnett  (J.O.S.,  1929,  15— 19).— Hydrogen  per¬ 
oxide  in  acetone  yields  trimethylene  trisulphide 
monoxide,  m.  p.  187°,  converted  by  further  treatment 
with  hydrogen  peroxide  in  glacial  acetic  acid  into  a 
mixture  of  mdrimethylene  trisulphide  dioxide,  decomp. 
220 — 280°  ( labile  form,  square  plates,  extinction  angle 
16°;  stable  form,  monochntc  prisms,  extinction  angle 
35°),  and  p-trimethylene  trisulphide  dioxide,  deeomp. 
200— 215°,  pointed  needles,  extinction  angle  32°  (cl 
Himberg,  A.,  1913,  i,  81S).  The  ^-dioxide  when 
further  oxidised  yields  a  single  a-trimethylene  tri- 
sulphoxide,  decomp.  230 — 280°  (cf.  Hinsberg,  A., 
1912,  i,  546 ;  1914,  i,  797),  and  the  p-dioxide  similarly 
yields  this  a-trioxide  together  with  $4rimethylene  iri- 
wlphoxidc,  decorap.  220 — 260'",  extinction  angle  32°. 
The  above  oxides  all  yield  trimethviene  trisulphide 
when  gently  reduced,  and  the  solubilities  of  the  stable 
^-dioxide,  the  p-dioxide,  and  the  isomeric  trioxides  in 
water  at  25°  are  recorded. 


The  isomeric  form  of  trimethylene  trisulphide 
reported  by  Hinsberg  has  been  examined ;  trimethylene 
trisulphide  was  heated  with  hydriodic  acid  (d  1*7)  at 
100°,  and  a  substance,  m,  p.  247°  (decomp.),  isolated. 
It  is  reconverted  into  the  ordinary*  trisulphide,  m.  p. 
216°,  by  crystallisation,  and  its  composition  differs 
slightly  from  that  of  [CH2S]n.  C.  W.  Shofpee. 

Oxidation  of  unsaturated  compounds.  I. 
Oxidation  of  crotonic  and  isocrotonic  acids,  of 
y-isocrotonolactone ,  and  of  maleic  anhydride. 
G.  Braun  (J,  Amer.  Chem.  Soc.,  1929,  51,  228 — 248). 
— Crotonic  and  iwerotome  acids  arc  oxidised  by 
per  benzoic  acid  in  chloroform  in  presence  of  water, 
yielding  63%  of  the  theoretical  of  dherythro-  (I),  m.  p, 
81*5®,  and  dl-h hreo-  (II),  m,  p.  74 — -75°,  -ap-diliydroxy- 
butyric  adds,  respectively'  (cf.  Melikoif,  A.,  1888, 
1056;  Milas  and  Terry,  A.,  1925,  i,  780).  The  same 
products  are  formed  in  aqueous  solution.  Crotonic 
acid  is  oxidised  by  potassium  and  barium  chlorates  in 
presence  of  osmie  acid  to  II  (80%  and  38%  yields, 
respectively)  together  with  about  20%  of  a  chloro- 
hydroxybuiyric  acid ,  m.  p.  76°.  The  formation  of  the 
latter  indicates  that,  contrary*  to  the  statement  of 
Hofmann  (A.,  1913,  ii,  609),  hypochlorous  acid  is 
formed  during  chlorate  oxidations.  Addition  of 
hypochlorous  acid  also  occurs  when  barium  crotonate 
is  oxidised  with  chlorate  in  neutral  solution,  but  it  is 
reduced  to  a  minimum  when  crotonic  and  tmemionm 
acids  are  oxidised  by  adding  silver  chlorate  during 
some  weeks  to  an  aqueous  solution  at  0°  (82%  yields 
of  II  and  I,  respectively).  The  prefixes  assigned  to 
the  acids  I  and  II  indicate  their  relationship  to 
crythronic  and  threonic  acids,  assuming  the  usually 
accepted  structure  for  crotonic  acid  and  the  occurrence 
of  da-addition  in  chlorate  oxidations  (cf.  Glattfeld  and 
Woodruff,  A.,  1927,  1054).  Oxidations  of  y~iso~ 
erotonolaetone  (Lespieau,  A.,  1905,  i,  566)  with  silver, 
barium,  or  alkali  chlorates  give  good  yields  of  ery- 
thronolactone,  but  no  ch loro-derivative .  Maleic 
anhydride  is  also  oxidised  without  chlorination  by 
barium  chlorate  to  90%  and  by  silver  chlorate  to  70% 
of  mesotartarie  acid.  H.  E.  F.  Norton. 

Determination  of  higher  unsaturated  fatty 
acids.  H.  H,  Eschek  (Helv.  Chim.  Acta,  1929, 12, 
27 — 49). — Saturated,  unsaturated,  and  brominated 
fatty  acids  are  converted  by  an  excess  of  thioayl 
chloride  into  the  corresponding  acid  chlorides  and 
then  treated  with  excess  of  p -aminoazobenzene  in  an 
indifferent  solvent.  After  removal  of  solvent  and 
excess  of  base  by  washing  with  aqueous-alcoholic 
hydrochloric  acid,  the  resulting  anilide  is  dried.  The 
yields  are  from  87*5  to  98%.  For  full  details  of  the 
method  the  original  must  be  consulted.  A  scheme  for 
the  analysis  of  a  fat  is  appended  which  gives  the  usual 
constants  from  the  same  specimen. 

Condensation  products  of  p-aminoazobenzene  with 
the  following  acids  are  described  :  palmitic,  in.  p. 
121*5 — 122*5°;  stearic,  m.  p.  123 — 124°;  oleic ,  m.  p. 
93 — 94°;  daidic,  m.  p.  111*5 — 112*5°;  oleic  acid 
dibromide,  m.  p*  90 — 91*5°;  daidic  acid  dibromide, 
m.  p.  131—132®;  limbic  acid  tetrabromide,  m.  p. 
137 — 138°,  and  limlenic  acid  kexabromide ,  m.  p.  193 — 
194°.  The  compound  from  oleic  acid  dibromide  and 
aminoazo-p-xylene  has  m.  p.  155°.  H.  Burton. 
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Attempt  to  remove  hydrogen  from  higher  fatty 
acids.  T.  Suzuki  and  T.  Kurita  (SuppL  Sci.  Papers 
Inst.  Pliys.  CJiem.  Res.  Tokyo,  1928,  9,  5—6).— 
Attempts  to  dehydrogenate  palmitic,  stearic,  and  oleic 
acids  and  their  esters  under  diminished  pressure  (10 — 
0*1  mm.)  and  at  temperatures  ranging  from  atmospheric 
to  300°,  in  the  presence  of  various  catalysts,  were 
unsuccessful.  A.  I.  Vogel. 

Pityrol.  VI.  Distillation  of  palmitic  acid.  S. 
Shoyama  (Mem.  Coll.  Sci.  Kyoto,  1928,  11,  533— 
542). — Dry  sodium  palmitate  was  distilled  from  a 
Fischer  retort  at  380—540°,  and  yielded  tar  70%,  coke 
24%,  and  gas  6%.  The  gas  contained  carbon  monoxide 
11*8%,  carbon  dioxide  12*2%,  ethylene  1*7%, 
paraffins  and  hydrogen  27-4%.  Fractionation  of  the 
part  of  the  tar  volatile  with  steam  revealed  the 
presence  of  the  paraffins  from  C0H20  to  Cj3H28j 
confirmed  by  their  physical  constants  “and  analysis. 
Olefinic  hydrocarbons  in  the  same  portion  of  the  tar 
were  separated  by  means  of  liquid  sulphur  dioxide,  and 
fractionated ;  the  series  from  C7H14  to  C13H26  were 
identified.  From  the  non-volatile  portion  of  the  tar, 
consisting  mainly  of  unsaturated  h}*droearbons  C15, 
C19,  C20,  Cjq,  palmitone  was  isolated ;  CI4H30,  C18H38, 
and  C20H42  were  also  identified  in  this  portion. 

B.  W.  Anderson. 

Conversion  of  higher  fatty  acids  into  barium 
salts.  H.  H.  Escher  (Helv.  Chim.  Acta,  1929,  12, 
103 — 105).' — Solutions  of  higher  fatty  acids  in  methyl 
or  ethyl  alcohol,  ether,  chloroform,  carbon  tetra¬ 
chloride,  or  dichloroe thane  can  be  conveniently 
titrated  with  a  solution  (about  2N)  of  barium  hydr¬ 
oxide  in  methyl  alcohol.  The  resulting  barium  salt 
is  usually  precipitated  in  a  pure  condition. 

H.  Burton. 

Distillation  of  higher  unsaturated  fatty  acids. 
H.  H.  Escher  (Helv.  Chim.  Acta,  1929, 12,  99—102). 
—Oleic  and  similar  acids  arc  much  more  sensitive  to 
heat  (up  to  150c)  than  is  usually  supposed.  This 
sensitivity  is  more  apparent  in  the  oleic  than  in  the 
elaidic  series.  Distillation  of  the  acids  is  best  carried 
out  in  a  high  vacuum  and  even  then  only  an  apparent 
purification  occurs.  Even  with  one  distillation 
through  a  glass  column  partial  rearrangement  is 
unavoidable,  H.  Burton. 

Pityrol.  VII,  Distillation  of  oleic  acid.  H. 
Ogata  (Mem.  Coll.  Sci,  Kyoto,  1928, 11,  543 — 547). — ♦ 
Sodium  oleate,  when  distilled  from  a  Fischer  retort  at 
390 — 550°,  yielded  tar  65%,  coke  17%,  and  gas  18%. 
More  than  S0%  of  the  tar  consisted  of  unsaturatcd 
hydrocarbons.  By  repeated  distillation  the  part 
of  the  tar  volatile  with  steam  was  divided  into  18 
fractions,  examination  of  which  showed  the  presence 
of  a  series  of  olefines  from  C-Hw  to  C16H32.  Similarly 
the  non-volatile  portion,  after  separation  of  10%  of 
unchanged  sodium  oleate,  was  found  to  contain  the 
olefines  from  C14H2S  to  C18H36.  B.  W.  Anderson. 

So-called  14  arachidic  acid  M  and  other  acids  of 
high  mol.  wt.  from  arachis  oil.  D.  Holde,  W. 
Bleyberg,  and  I.  Rabinowitsch  (Ber.,  1929,  62, 
[B]t  111 — 1S3 ;  cf.  Ehrenstein  and  Stuewer,  A.,  1923, 
i,  1057 ;  Cohen,  B.,  1926,  98). — The  technical  fatty 
acids  from  arachis  oil  were  worked  up  by  a  combination 


of  distillation  in  a  high  vacuum,  crystallisation  of  the 
acids  and  their  esters,  and  fractional  precipitation  of 
tho  lithium  salts  (cf.  Holde  and  Godbolc,  A.,  1926, 
268, 498).  The  presence  of  ?udoeosoie  acid,  C22Ku02V 
doubted  by  Cohen  (loc.  ciL),  is  placed  beyond  doubt. 
The  acid  is  shown  by  the  mixed  m.  p.  method  to  be 
n-  instead  of  iso-behenie  acid  (cf.  Ehrenstein  and 
Stuewer,  loc.  ciL).  In  addition,  small  quantities  of 
an  acid,  O2SH4202,  m.  p.  69—70°,  mol.  wt.  323—324, 
were  separated  which  appears  homogeneous,  since  the 
m.  p.  remains  constant  after  lithium  precipitation  and 
repeated  crystallisation ;  further  characterisation 
appears,  however,  to  be  required,  since  the  in.  p.  is 
considerably  lower  than  that  recorded  by  Levcne  and 
Taylor  (A.,  1924,  i,  827)  for  the  synthetic  acid. 
?i-Eieosoie  acid,  detected  by  Cohen  in  arachis  oil,  was 
absent  or  present  only  in  traces  in  the  “  crude  arachidic 
acid  ”  of  m,  p.  73°,  but  is  probably  contained  in  the 
separated  lower  acids.  The  acid  C20H52O2,  m.  p.  79°, 
isolated  by  Holde  and  Godbole  (loc.  cit.)  from  Indian 
arachis  oil,  was  isolated  from  the  fraction  of  highest 
mol.  wt.  The  m.  p,,  78 — 78*8°,  agrees  closely  with 
that  recorded  previously,  but  tho  mol.  wt.,  381 — 384, 
corresponds  more  closely  with  C25H5p02  than  with 
C2GH5202.  Although  fractional  precipitation  with 
lithium  acetate  did  not  lead  to  recognisable  separation, 
cautious  distillation  in  a  high  vacuum  gave  a  residue 
which,  after  crystallisation  from  acetone,  had  m.  p. 
81 — 82*4°,  mol.  wt.  390.  It  appears  therefore  that  the 
lithium  method  alone  does  not  afford  certain  evidence 
of  homogeneity  with  very  sparingly  soluble  fatty  acids 
of  high  mol.  wt. 

Tetracosoic  acid,  m.  p.  83 — 84°  (presumably  the 
tt-acid),  has  been  isolated  from  the  portions  of  lowest 
b.  p.  of  tho  free  acids  of  beeswax.  H.  Wren. 

Constitution  of  clupanodonic  acid.  M.  Tsuji- 
moto  (Bull.  Chcm.  Soc.  Japan,  1928,  3,  299 — 307).—* 
Clupanodonic  acid,  C22H3402,  was  isolated  from 
Japanese  sardine  oil  by  the  author’s  lithium-salt- 
acetone  method  (cf.  Armstrong  and  Hilditch,  A.,  1925, 
i,  778;  McGregor  and  Beal,  A.,  1927,  145)  and  had 
df.  0*9410,  7i iJ  T5057,  neutralisation  value  170*7, 
iodine  value  388*5.  Ozonolysis  of  the  acid  followed  by 
decomposition  of  the  ozonide  with  wrater  afforded 
acetaldehyde,  propaldehyde,  carbon  dioxide,  and  a 
comparatively  large  amount  of  succinic  acid,  but  no 
azelaic  acid  (cf.  Armstrong  and  Hilditch),  wiiereas  amyl 
clupanodonate  (saponification  value  139*5)  similarly 
treated  furnished  a  product  insoluble  in  -water  which 
gave  a  49%  yield  of  succinic  acid  on  hydrolysis.  The 
latter  fact  is  regarded  as  evidence  for  the  first  ethylenic 
linking  being  situated  between  the  fourth  and  fifth 
carbon  atoms ;  acetaldehyde  and  carbon  dioxide  are 
considered  to  be  secondary  decomposition  products  of 
malon- aldehyde  or  -semialdehyde.  The  absence  of 
glyoxal  or  glyoxylic  acid  and  of  oxalic  acid  from  the 
decomposition  products  together  with  the  constancy 
of  the  iodine  value  after  reduction  with  sodium  and 
alcohol  point  to  the  absence  of  conjugated  double 
linkings.  The  following  two  formulae  for  the  acid 
are  provisionally  suggested  : 

Et-{CH:CH-[CH,]4-[CH:CH*CHo],-CHi>*CO,H, 
Et*{CH:CH*[CIL>]2}<,«[CH;CH*CHolo*CHL>,CH;CH* 
[CH4,*C(XH.  “  “  A.L  Vogel. 
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Oxidation  of  lignoceric  acid.  F.  A.  Taylor  and 
P.  A.  Levene  (J.  Biol.  Chcm.,  1928,  80,  609—613).— 
Repetition  of  the  work  of  Meyer  and  others  (A.,  1913, 
i,  1151)  and  of  Levene  and  Taylor  (A.,  1922,  i,  714) 
has  given  a-bromolignoceric  acid,  m.  p.  69*5 — 70-5°, 
a-hydroxylignoeeric  acid,  m.  p.  94—95°,  and  iso- 
tricosoic  acid,  m.  p.  76*5—77-0°. 

G  R,  Harington. 

Sodium  salts  of  co-hydroxy-butyric,  -valeric, 
and  -hexoic  acids.  C.  S.  Marvel  and  E.  R.  Birk- 
heimer  (J.  Amer.  Chem.  Soc.,  1929,  51,  260 — 262). — 
Details  are  given  of  the  conversion  of  y-phenoxy- 
butyronitrile  into  y- phenoxy butyric  acid,  y-bromo- 
butyric  acid,  y-butyrolactone,  and  sodium  y-hydroxy- 
bufcyrate,  of  8-valerolactone  into,  sodium  8-hydroxy- 
valcrate,  and  of  s-bromohexoic  acid  into  a  mixture  of 
s-hexolactone  and  a  polymeric  product,  both  of  which 
are  hydrolysed  by  alkali  to  sodium  s-hydroxyhexoate. 

H.  E.  F.  Notton. 

Formation  of  methyl  sodiochloromalonate  and 
its  reaction  with  iodine.  Stability  of  halogeno- 
ethanes.  A.  Eccles  (Proc.  Leeds  Phil.  Soc.,  1929, 
1,  356 — 359). — The  lability  of  halogen  atoms  in 
halogeno-ethanes  is  discussed  on  the  basis  of  the 
relative  displaceability  of  the  unshared  electrons  in  the 
four  halogen  atoms  (I>Br>Gl>F;  cf.  Ingold  and 
others,  A.,  1928,  164, 402).  In  the  hexahalogenoethane 
molecule  two  opposing  factors  are  in  operation : 
(1)  the  intrinsic  tendency  of  the  halogen  atom  to 
assume  anionic  condition,  and  (2)  the  eationising  effect 
of  the  halogen  atoms  on  each  other.  On  heating,  the 
amplitude  of  the  oscillations  of  the  shared  electrons 
increases  with  resulting  extremes  of  negative  and 
positive  polarisation,  so  that  in  molecules  above  a 
certain  critical  energy  separation  of  negative  and 
positive  ions  occurs  with  thermal  decomposition  into 
the  corresponding  tetrahalogenoethylene  and  free 
halogen.  Attachment  of  a  powerful  electron  sink  such 
as  the  carbom eth oxy-grou p  (Cooper  and  Ingold,  A., 

1927,  558)  to  a  carbon  atom  bearing  an  atom  of  strong 
anionic  tendency  (halogens)  will  cause  an  increase  in 
the  amplitude  of  oscillation  of  the  carbon-halogen 
shared  electrons  and  a  correspondingly  increased 
tendency  towards  elimination  of  halogen.  In  agree¬ 
ment  with  this  view  the  action  of  iodine  on  methyl 
ckkrosodiomalo?mte  yields  only  methyl  ethylenetetra- 
carboxylate  (identical  with  a  specimen  prepared  by  the 
action  of  iodine  on  methyl  disodioethanetetracarb- 
oxylate),  the  intermediate  methyl  ap-dichloroethane- 
tetracarboxylate  produced  momentarily  eliminating 
chlorine  with  the  formation  of  the  unsaturated 
compound  (cf.  Bischoff  and  Each,  A.,  1885,  244). 

J.  W.  Baker. 

Reaction  of  alkali  molybdates  with  malic  and 
tartaric  esters.  E.  Darmois  (Bull.  Soc.  chim., 

1928,  [iv],  43,  1214— 1229;  cf.  A.,  1926,  457).— 
Further  evidence  is  adduced  in  support  of  the  two- 
stage  hydrolysis  of  ethyl  malate.  Although  molyb- 
dotartrates  have  not  been  actually  isolated,  measure¬ 
ments  of  the  mutarotation  of  mixtures  of  tartaric  esters 
and  molybdates  indicate  that  such  substances  exist 
and  that  hydrolysis  of  the  esters  occurs  in  two  stages. 

J.  S.  Carter. 

Influence  of  the  solvent  on  the  optical  rotation 
°f  ethyl  tartrate.  T.  J.  Hebert  and  J.  N.  Pearce 


(Proc.  Iowa  Acad.  Sei.,  1927,  34,  218 — 219). — Values 
of  [a]  depend  on  the  composition  of  the  solvent  (ethyl 
alcohol,  methyl  alcohol,  benzene,  and  toluene,  and 
binary  mixtures  thereof),  on  the  concentration  of  ester, 
and  on  the  temperature.  Chemical  Abstracts. 

Replacement  of  hydroxyl  group  in  hydroxy- 
acid  esters  by  chlorine  with  phosphoryl  chloride 
and  pyridine.  (Steric  course  of  substitution. ) 
T.  Wagner-Jauregg  (Helv.  Chim.  Acta,  1929,  12, 
61 — 63). — Methyl  l{— )-malate  is  converted  by  treat¬ 
ment  with  phosphoryl  chloride  in  cold  pyridine  into 
methyl  d( + ) -chlor  osuccinate,  b.  p.  106—107710 — 
11  mm.,  [cc]fj  +36*6°.  Similarly,  methyl  (+)-mandel- 
ate  gives  methyl  (— )-phenylchloroacetatc,  b.  p. 
130— 131°(corr.)/15*5— 16  mm.,  [a]ff  ^62-2°.  Methyl 
v-phenylchloroacetate  has  b.  p.  129 — 130°(corr.)/ 
13 — 15  mm.  Partial  racemisation  occurs  during  the 
formation  of  methyl  (— )-phenylchloroacetate.  Sub¬ 
stitution  is  of  the  same  order  as  with  phosphorus  penta- 
chlorido  (cf.  A.,  1928,  506).  H.  Burton. 

Keto-lactol  tautomerism.  I.  Ring-chain 
tautomerism  in  a- carboxy-y-acetyl-p p-dimethyl- 
butyric  acid  and  a  synthesis  of  y-acetyl-f^-di- 
methylbutyric  acid.  M.  Qudrat-i-Khuda  (J.C.S., 
1929,  201 — 209). — Evidence  is  adduced  to  show  that 
both  the  forms  I  and  II  are  necessary  to  explain  all 
reactions  of  a-carboxy-y-acctyl-pp-dimethylbutyric 
acid. 


n  /OH2*COMe 
1  ACs  '  CH(C02H)2 


(I.) 


M^a^o 


ir  p^CH  ~CMe-OH^n 

iue2ix^cH(co2H)*CO^>u 

(II.) 


(in.) 


Condensation  of  mesityl  oxide  and  cy  a  noacetamide 
with  sodium  ethoxide  yields  6-hydroxy~2-kelo-3’Cyano- 
4:4:  6-lrimethylpiperidine ,  m.  p.  272°  (decomp.),  also 
obtained  by  synthesis  from  mesityl  oxide  and  ethyl 
cyanoacetate,  which  condense  to  give  ethyl  cn-cyano- 
y-acetyl-fi$-dimethylb utyrate,  b.  p.  160°/16  mm.,  df3 
1*03705,  Tifj'*  1  *44652  (semicarbazone,  m.  p.  166*5°), 
yielding  with  aqueous  ammonia  8 -am mo- $ -hydroxy- 
x-cyano- ^-dimethylhexoamide  [ trihydrate ,  m.  p.  87° 
(decomp.)],  which  is  converted  by  alcoholic  sodium 
ethoxide  into  the  above  trimethylpiperidine.  It  is 
dehydrated  by  phosphoryl  chloride  to  2-keto-3-cyano- 
4:4:  64 rimethyl-2  :  3  :  4  :  odetrahydropyridine,  m.  p. 
253°,  but  is  unaffected  by  dilute  sodium  hydroxide ; 
hydrolysis  with  concentrated  potassium  hydroxide 
yields  only  a  -  car  boxy -y  -  acetyl-  (3  (1  -  dimethylb  u  tyr  ic  acid, 
m.  p.  95°  (semicarbazo?ie,  m.  p.  177°) ;  the  ethyl  ester, 
b.  p.  153°/12  mm.,  df~  1*03921,  »fj-  1*4413  (semt- 
carbazone,  m.  p.  76°),  is  converted  by  alcoholic  sodium 
ethoxide  into  ethyl  5  :  5-dimethyl-5  :  6-dihydro- 
resoreinol-4-earboxylate.  When  hydrolysed  with  con¬ 
centrated  hydrochloric  acid,  the  above  trimethyl¬ 
piperidine  yields  the  dilactone  of  a-carboxy-y-acetvl- 
pp-dimethylbutyrie  acid,  m.  p.  137°,  also  obtained  by 
hydrolysis  writh  concentrated  hydrochloric  acid  of  ethyl 
a-eyano-y-aeetyl-pp-dimethylbutyrate  or  of  the  tetra- 
hydropyridino  described  above  (cf.  Vorlander  and 
Gartner,  A.,  1899,  i,  259).  The  dilaetone  is  converted 
by  hot  dilute  sodium  hydroxide  into  a-carboxy- 
y-aeetyl-PP-dimethylbutyric  acid;  at  200°  it  loses 
carbon  dioxide,  giving  the  unsaturated  lactone  (III). 
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Oxidation  of  a-carboxy-y-acetyl-pp-dimethylbutyric 
acid  with  sodium  hypobromite  gives  a-carboxy- 
P P- dimethylglut aric  acid,  m.  p.  173°  (decomp.)  (ef. 
lit.),  which  passes  into  pp-dimethylglutaric  acid  when 
heated.  It  decomposes  at  130 — 140°,  yielding  a 
mixture  of  the  dilactone  and  y-acetyl-PP-dimethyl- 
butyric  acid  (cf.  Bredt,  A.,  1898,  i,  264),  b.  p.  162°/ 
25  mm.,  df 8  1-03646,  n\ f*  1-44652  [semicarbazone, 
m.  p.  172°  (decomp.) :  cf.  Vorlander  and  Gartner,  he. 
ci  A],  in  relative  quantities  which  suggest  that  the  parent 
acid  is  a  mixture  of  the  forms  I  and  II  in  the  ratio  of 
about  3:1.  Ethyl  y-acetyl- p p-dimethylbutyrate,  b.  p. 
112°/17  mm.,  ds^  0*96248,  nB*  143047  (semicarb¬ 
azone,  m.  p.  114°),  is  obtained  directly  from  the  acid 
and  has  also  been  synthesised  as  follows  :  pp-dimethyl- 
glutarie  anhydride  is  converted  by  absolute  alcohol 
into  ethyl  hydrogen  pp -dimeihylglutarale,  b.  p.  164°/ 
16  mm.,  d\  1  1*05774,  1*4403,  which  with  thionyl 

chloride  yields  the  corresponding  chloride,  b.  p. 
117716  mm. ;  this  with  zinc  methyl  iodide  in  benzene 
yields  the  ester,  which,  after  purification  through  the 
semicarbazone,  m.  p.  114°,  has  b.  p.  113°/18  mm.,  df* 
0-96323,  nfd*  1-43067.  The  synthetic  ester  is  com¬ 
pletely  converted  by  alcoholic  sodium  ethoxide  into 
dimethyldihydroresorcinol  and  is  hydrolysed  to 
the  y-acetyl- pp-dimethylbutyric  acid,  b.  p.  162°/ 
25  mm.  [semicarbazone,  m.  p.  172°  (decomp.)], 
described  above.  Thus  the  free  acid  appears  to 
possess  the  normal  ketonic  structure  I.  On  the  other 
hand,  the  acid  reacts  with  acetyl  chloride  at  the 
ordinary  temperature  in  the  lac  tonic  form  (II), 
yielding  the  lactone  (III),  b.  p.  82°/10  ram,,  df2 
0-98658,  nfr  1*45573  (cf.  Bredt,  loc.  ciL ),  which  is 
re-converted  into  the  keto-acid  by  alcoholic  potassium 
hydroxide.  Reduction  of  y-acetyl- pp-dimetliylbutyric 
acid  with  sodium  and  alcohol  yields  pp $4rimetkyl- 
valeroladone,  b.  p.  120°/18  mm.,  df  0*98039, 
147743.  C.  W,  SnoppEE. 

Dimethyldihydroresorcinol  as  reagent  for 
aldehyde,  and  carbon  assimilation.  D.  Vor¬ 
lander  (Z.  angew.  Chem.,  1929,  42,  46 — 47.  P. 
Mayer  (ibid,  48).  C.  Neuberg  (ibid.,  48), — A  question 
of  priority,  C.  Hollins. 

Condensation  products  of  formaldehyde  and 
urea.  Pollopas,  Ltd.,  E.  C.  C.  Baly,  and  E.  J. 
Baly.— See  B.,  1929,  138. 

Oxygen-compound  formation  with  acetalde¬ 
hyde  at  low  temperature.  D.  LeB.  Cooper  (Proc. 
Nova  Scotian  Inst.  Sci.,  1928,  17,  140— 141).— When 
oxygen  was  bubbled  through  a  mixture  of  acet  aldehyde 
and  manganese  acetate  at  the  low  temperature  of  a 
carbon  dioxide-ether  bath,  the  solution  became  dark 
pink,  possibly  owing  to  the  formation  of  some  complex, 
but  no  peroxide  stable  at  the  ordinary  temperature 
was  formed.  Absorption  reached  a  maximum  after  a 
few  hours,  which  probably  represented  the  solubility 
of  oxygen  in  the  mixture.  By  warming  to  the 
ordinary  temperature,  some  oxidation  of  the  acet¬ 
aldehyde  to  acetic  acid  occurs.  B.  W.  Anderson. 

Preparation  of  aldehydes  and  ketones  by 
degradation  of  quaternary  ammonium  bases. 
J.  yon  Brack  and  W.  Teuffert  [and,  in  part,  G. 
Manz]  (Bor..  1929,  62,  [il],  235 — 241 ;  cf.  von  Braun 


and  Heymons,  this  vol.,  62). — Dihydrocitronellol, 
df  0*835,  [a]]?  +3-85°,  prepared  by  hydrogenation  of 
d-eitronellol  in  the  presence  of  platinum,  is  con¬ 
verted  into  plfdimethyloetyl  bromide,  which,  with 
trimethylamine  in  benzene  at  100°,  affords  the 
quaternary  bromide,  C10H12*NMe3Br,  m.  p.  255°. 
Treatment  of  this  with  silver  oxide  followed  by  addition 
of  potassium  hydroxide  to  the  concentrated  solution 
and  distillation  under  atmospheric  pressure  yields 
dimethyl-yq-dimcthyloctylamine, 
CHMes>«[CHJyCHMcICHJ.*HMe,,}  b.  p.  95-98713 
mm.,  5?  0-7757,  n S  14302;  [«]g“-4-79°  (methiodide, 
m.  p.  243°),  and  yn\-dimethyl-Aa-octene ,  b.  p.  45 — 46°/I3 
mm.,  164°/atm.,  df  0*7321,  rif>  14176,  [«R?  ^12-38°. 
The  hydrocarbon  ig  converted  by  ozonisation  in 
chloroform  and  subsequent  decomposition  of  the 
ozonide  into  iso  nonaldehyde, 

CHMeo-tCHs^-CHMe-CHO,  b.  p.  72—74715  mm., 
185—1867752  mm.,  df  0*819,  »g  1-4203,  [a]5  ^9*1°, 
which  reacts  very  slowly  with  hydroxylamine  and 
semicarbazide,  but  is  very  easily  oxidised  to  as-di- 
methylheptoic  add ,  b.  p.  127 — 130°/13  ram.,  if 
0-8975,  n]?  14287,  [«]g  -14*1°. 

Ethyl  ethylmalonate  is  transformed  by  sodium  and 
n- octyl  bromide  in  presence  of  ether  into  ethyl  ethyl 
n-octylmalonate,  b.  p.  171 — 180°/13  mm.  The  corre¬ 
sponding  acid,  m.  p.  72°,  loses  carbon  dioxide  with 
formation  of  eihyloctylacelic  acid ,  b.  p.  186°/12  mm. 
Ethyl  cthyloctylacetate ,  b.  p.  135 — 137°/12  mm.,  is 
reduced  by  sodium  and  alcohol  to  (B  -  ethyl-  §-octylethyl 
alcohol,  b.  p.  135 — 137°/12  mm.,  which  is  converted 
successively  into  $-ethyl-$-octylethyl  bromide,  b.  p. 
135 — 137712  mm.,  and  the  quaternary  bromide, 
GgHj^CHEt-CHg-NMe.Br,  m.  p.  225—227°.  The 
salt  is  transformed  in  the  usual  manner  into  a  mixture 
of  dimethyl-$-ethyl-$-octylethylamine, 
C8H17*GHEt*CH2*mie2,  b.  p.  124°/13  mm.,  df  0*7913 
(picrate),  and  m-ethyloctylethylene,  b.  p.  91 — 93°/ll 
mm.,  df  0*7703.  The  hydrocarbon  is  converted 
through  its  ozonide  into  ethyl  octyl  ketone,  which, 
after  purification  through  its  semicarbazone,  m.  p. 
91—92°,  has  b.  p.  112°/12  mm.,  m.  p.  12*5°.  Its 
odour  is  considerably  less  pronounced  than  that  of 
methyl  nonyl  ketone.  The  non-crystalline  oxime  has 
b.  p.  about  146713  mm» 

Ethyl  sodiomalonate  and  y-phenylpropyl  bromide 
afford  ethyl  y -pheny  lpr  opylmalonat e ,  b.  p.  202°/ll 

mm, ,  and  small  amounts  of  ethyl  di-y-phenylpropyl 
malonate,  b.  p.  about  230°/l  mm.  With  p -phenyl- 
ethyl  bromide,  ethyl  y-phenylpropylmalonate  gives 
ethyl  p -phenyl ethyl -y-ph en ylpropylmaloncUe,  b.  p.  215 — 
217°/1  mm.  The  corresponding  acid,  m.  p.  124°, 
decomposes  into  p  -phenylethyly-phenylpropylacetic 

add ,  b.  p.  263 — 26o°/18  mm.,  the  ethyl  ester,  b.  p. 

about  253 — 255718  mm.,  of  which  is  reduced  by 
sodium  and  alcohol  to  -phenylethyl-$-yr -phenyl 

propylethyl  alcohol,  b.  p.  242 — 245°/13  mm.  The 
corresponding  bromide,  which  has  almost  exactly  the 
same  b.  p.,  is  transformed  into  the  extremely  hygro¬ 
scopic  quaternary  bromide  (I),  which  yields  dl 
GH2Ph*CH2*CH2*CH(CH2-CH2Ph)-CH>-NMe3Br,  (1), 
methyl  -  p  -  p  -  pkenylethyl  -  p  -  y  -  phenylpropyldhylam ine, 
b.  p,  about  200°/0*7  mm.  (picrate,  m.  p.  109°),  and 
as-p -phenylethyl-y-phmylpropyleihylene,  b.  p.  199 — 
20OO/14  mm.,  df  0*915,  n\J  1*5517.  Ozonisation  of  the 
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hydrocarbon  followed  by  treatment  of  the  product 
with  zinc  dust  gives  ^-phenylethyl  y-phenylpropyl 
ketone,  b.  p.  213 — 215°/11  mm,,  m.  p.  31°  after 
softening  at  30°  (non-crystalline  semicar bazone), 

H.  Ween. 

Catalytic  reduction  of  geraniol  and  citronellal 
by  means  of  nickel.  K.  Suzuki  (Bull.  Inst.  Phys. 
Chem.  Res.  Tokyo,  1929,  8,  3—4).— The  first  molecule 
of  hydrogen  was  attached  much  more  rapidly  to 
citronellal  than  to  geraniol.  At  this  stage  the  product 
was,  in  both  cases,  citroncllol  with  some  dihydro- 
citronellol.  The  second  molecule  of  hydrogen  was 
introduced  much  more  slowly  in  each  case. 

B.  W.  Anderson. 

a-Bromo-  and  a-hydroxy-aldehydes.  II. 
Bromination  of  valer aldehyde.  R.  Dworzak  and 
A.  Enenkel  (Monatsh.,  1928,  50,  449 — 458). — 
Catalytic  dehydrogenation  of  a  sample  of  amyl 
alcohol,  [a]D  —2-47°  (whence  42%  of  a-methylbutyl 
alcohol),  with  a  brass  catalyst  (details  to  be  published 
later)  gives  a  mixture  of  valeraldehydes,  b.  p.  90 — 92°, 
[a]D  +0*35°.  This  is  polymerised  by  treatment  with 
concentrated  sulphuric  acid  into  paravaleraldehyde, 
b.  p.  122 — 124°/10  mm.,  which  on  bromination  at 
—10  to  —5°  and  subsequent  treatment  with  alcohol 
(cf.  A.,  1927,  1055)  affords  a-bromo-x-melhylbutalde - 
Jiyde  ethylacdal ,  b.  p.  83°/10  mm.,  d\l  1-20,  [a]D 
+0*12°,  and  aa-dibromo-  (3 -m cthylb uialdehyde  ethyl- 
acetal,  b.  p.  121°/10  mm,,  d\l  1*37°.  The  former  acetal 
is  hydrolysed  by  boiling  with  water  to  the  correspond¬ 
ing  hydroxy -aldehyde,  b.  p.  about  120°/high  vacuum, 
which  with  p-nitrophenylhydrazine  gives  a  homo¬ 
geneous,  dark  red  precipitate,  H.  Burton. 

a-Bromo-  and  a-hydroxy- aldehydes.  III. 
Crystalline  lactaldehyde  and  its  behaviour 
towards  dilute  aqueous  alkalis.  R.  Dwobzak 
and  W.  Prodinger  (Monatsh.,  1928,  50,  459—^75). — 
Crystalline,  dimeric  a-hydroxypropaldehj'de  (I) 
[p-nitrophenylhydrazone,  m.  p.  126*5°  (corr.)],  has 
been  obtained  in  35%  yield  by  the  hydrolysis  of 
a-bromopropaldehyde  ethylaeetal,  b.  p.  69°/9  mm. 
(A.,  1927,  1055),  with  water  and  prolonged  extraction 
with  ether  of  the  resulting  solution  after  neutralis¬ 
ation  and  saturation  with  sodium  sulphate.  The 
residue  from  this  is  distilled  in  a  vacuum,  when  a 
mixture  of  I  and  unimoleeular  lactaldehyde  is 
obtained.  Cryoscopic  determinations  of  I  in  aqueous 
solution  show  that  after  keeping  for  24  hrs.  the 
solution  contains  the  unimoleeular  aldehyde  only. 
When  I  is  treated  with  1  %  sodium  hydroxide  solution 
during  several  days  oxidation  occurs :  this  is 
minimised  by  working  in  an  atmosphere  of  nitrogen. 
With  4%  sodium  hydroxide  solution  for  o  daj's  a 
eh lorof or m-soluble  syrup  is  obtained  which  appears 
to  be  a  condensation  product  of  3  mols.  of  lactaldchydo 
with  loss  of  1  mol.  of  water.  The  product  reduces 
Fehling’s  solution  slightly  in  the  cold.  Lactaldehyde 
is  oxidised  by  aqueous  copper  acetate  to  pyruv- 
aldehyde.  ~  H.  Burton. 

Inosinic  acid.  IV.  Rihophosphoric  acid. 

P-  A.  Levexe  and  T.  Mori  (J.  Biol.  Chem.,  1929,  Si, 
215 — 219). — Ribophosphoric  acid  undergoes  lactone 
formation  slowly,  indicating  the  formation  of  an 
aSdactone  and  the  attachment  of  the  phosphoric  acid 


residue  in  the  e-position ;  the  suggestion  of  Robinson 
(A.,  1927,  960,  1225)  is  therefore  not  accepted. 

C.  R.  Habxngton. 

Precipitation  of  carbohydrates  and  glucosides 
by  alkaloid  precipitants.  L.  Rose  nt  haler 
(Pharm.  Acta  Helv.,  1928,  3,  93 — 96 ;  Chem.  Zentr., 
1928,  ii,  374). — Under  the  conditions  employed,  potato, 
wheat,  maize,  rice,  barley,  arrowroot,  and  sago 
starches  gave  with  bromine  and  hydrobromic  acid, 
silicotungstic  acid,  and  phosphomolybdic  acid  more 
or  less  precipitate,  and  with  tannin  a  turbidity. 
Aloin,  convallamarin,  digitalin,  gitalin,  and  stroph- 
anthin  gave  a  positive  test  with  silicotungstic  and 
phosphomolybdic  acids;  Gypsophila  saponin  reacted 
similarly,  but  was  not  precipitated  by  tannin  or  by 
bromine  and  hydrobromic  acid.  Thus  precipitation 
of  carbohydrates  and  glucosides  can  occur  if  the 
basicity  due  to  the  bridge  oxygen  atom  is  not  too 
much  weakened  by  hj'droxyl  or  other  acid  groups. 

A.  A.  Eld  ridge. 

Influence  of  sugars  on  the  stability  of  hydrogen 
sulphite  solutions.  E.  Hagglund  (Ber.,  1929,  62, 
[B],  84 — 90). — The  action  of  dextrose  on  the  stability 
of  sodium  hydrogen  sulphite  solutions  at  135°  has 
been  investigated.  About  4 — 5  hrs.  after  the 
maximal  temperature  has  been  attained,  the  sulphur 
dioxide  content  suddenly  diminishes  and  the  amount 
of  sulphuric  acid  increases  rapidly.  At  this  period,  a 
rapid  increase  in  the  amount  of  loosely  combined  ” 
sulphurous  acid  is  observed  but  this  subsequently 
diminishes  greatly.  At  this  stage,  considerable 
amounts  of  dit  bionic  and,  possibly,  polythionic  acids 
arc  present  which  are  transition  products  in  the  con¬ 
version  of  sulphurous  into  sulphuric  acid.  Under 
similar  conditions  in  the  absence  of  dextrose  the 
sulphur  dioxide  content  diminishes  at  a  slower  rate 
and  the  amount  of  sulphuric  acid  increases  very 
slowly.  The  sugar  content,  as  judged  by  the 
behaviour  towards  Folding's  solution,  diminishes 
considerably,  probably  owing  to  oxidation.  In¬ 
stability  of  the  hydrogen  sulphite  solutions  increases 
with  increasing  sulphite  concentration  exactly  as 
would  be  expected  with  solutions  free  from  sugar. 
The  catalytic  effect  of  mannose,  xylose,  and  arabinoso 
is  approximate^  the  same  as  that  of  dextrose, 
wbereas  laavulose  is  less,  but  distinctly,  effective. 
The  acceleration  of  the  decomposition  of  sulphite  by 
sugars  depends  on  the  reactive  carbonyl  group  of  the 
latter.  It  is  certain  that  the  production  of  sulphuric 
acid  is  not  due  to  reduction  of  the  sugar  by  sulphur 
dioxide.  The  catalytic  effect  is  due  in  the  main  to  the 
facilitated  formation  of  such  intermediate  products 
of  the  sulphito  reaction,  particularly  thiosulphate 
ions,  which  cause  and  accelerate  the  decomposition. 

H.  Wrest. 

Oxidative  decomposition  of  sugar.  I.  Action 
of  u  chloramine -T  ”  on  dextrose.  K.  Bernhauer 
and  K.  Schon  (Bioehem.  Z.,  1928,  202,  159—163).— 
The  oxidation  of  dextrose  (1  mol.)  using  sodium 
p-toluenesulphonehloroamide  by  eight  equivalents  of 
oxygen  giving  rise  to  2  mols  of  acetic  acid  and  2 
mols.  of  carbon  dioxide  (Bleyer  and  Braun,  A.,  1927, 
341)  could  not  be  quantitatively  confirmed.  Acetic 
acid  cannot  be  detected  and  considerable  amounts 
of  formic  acid  are  obtained.  Gluconic  acid  is  not 
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formed  initially,  since  this  substance  is  not  attacked  by 
“  chloramine- 2V*  P.  W.  Clutterbuck. 

Oxidation  of  dextrose  in  alkaline  solution  with 
formation  of  carbon  monoxide,  M.  Nicloux 
(Co nipt,  rend,  Soe,  Biol.,  1928,  99,  226—228 ;  Chem. 
Zentr,,  1928,  ii,  1077).— The  consumption  of  oxygen 
and  the  yield  of  carbon  monoxide  are  maximal  at  85°, 
Lajvulose,  lactose,  galactose,  and  maltose,  but  not 
sucrose  until  inverted,  are  similarly  attacked.  The 
effect  of  various  salts  is  examined, 

A.  A.  Eldridge. 

Colorimetric  determination  of  dextrose,  A.  B. 
Schachkbldian  (J.  Russ.  Phys.  Chem.  Soc.,  1928, 
60,  1517—1520). — The  method  is  based  on  the  red 
coloration,  due  to  the  formation  of  picraraie  acid, 
which  is  developed  when  a  solution  of  dextrose  is 
treated  with  picric  acid  in  the  presence  of  alkali.  The 
intensity  of  the  colour  depends  on  the  concentration 
of  dextrose,  and  can  be  compared  with  a  standard 
scale.  Bisaccharides  do  not  give  the  reaction,  whilst 
lgevo-hexoses  produce  a  more  intense  colour.  If 
chlorine  ions  are  present,  the  coloration  is  fainter, 
and  a  special  solution  containing  chlorides  must  be 
used  as  a  standard  of  comparison. 

M.  Zvegintzov. 

Hexosediphosphate.  P.  A.  Leyene  and  A.  L. 
Raymond  (J.  Biol.  Chem,,  1928,  80,  033 — 638). — 
Hydrolysis  of  the  methylglueoside  of  hexosediphos- 
phate  (cf.  Morgan,  A.,  1927,  749)  at  100°  with  0*1  Y- 
hydrochlorie  acid,  consisted  of  initial  rapid  rupture  of 
the  glueosidic  linking  followed  by  much  slower 
liberation  of  1  mol.  of  phosphoric  acid ;  the  hexosedi- 
phosphate  is  therefore  a  derivative,  and  the  stable 
monophosphate  of  Neuberg  (A.,  1913,  i,  423)  is 
^-tevulosephosphate.  0.  R.  Harington. 

PityroL  VIIL  Distillation  of  sucrose.  Y. 

Hidaka  (Mem.  Coll.  ScL  Kyoto,  1928, 11,  549 — 551). 
—Pure  sucrose  when  distilled  from  an  iron  retort  at 
240—610°  gave  a  distillate  consisting  of  water  75%, 
neutral  portion  4*5%,  acidic  substance  1*5%,  and 
humus  8*5% .  F  tirfuraldehyde,  methylfurfuralde- 
hyde,  and  hydroxymethylfurfuraldehyde  were 
identified  as  the  neutral  constituents,  and  formic  and 
Icevulie  acids  in  the  acidic  portion. 

B.  W,  Anderson. 

Constitution  of  daphnin.  F.  Wessely  and  I. 
Sturm  (Ber.,  1920,  62,  [B],  115— 119).— The  gluco- 
daphnetin  obtained  by  Leone  (A.,  1925,  i,  1283)  from 
P-aeetobromoglueose  and  7  : 8-dihydroxyeoumarin  is 
considered  to  have  the  glucose  residue  substituted  in 
the  8-  rather  than  in  the  7-hydroxyl  group  of  7  :  8-di¬ 
hydroxycoumarin,  Until  direct  comparison  can  be 
made,  the  identity  of  this  synthetic  with  the  natural 
glueoside  is  not  regarded  as  established  and  the 
present  work  refers  to  the  synthetic  material.  Tefcra- 
acetyldaplmin,  m.  p.  217°,  [cc]g  —31*64°  in  methyl 
alcohol,  and  daphnin,  m.  p.  216 — 217°,  [a]17  +29*36° 
in  methyl  alcohol,  are  prepared  by  Leone's  method. 
Treatment  of  tetra-acetyldaphnin  with  diazomethane 
followed  by  hydrolysis  of  the  product  affords 
8-hydroxy-l  •methoxycoumarin,  m.  p.  175°  (corr.) 
after  slight  previous  softening,  which  is  similarly 
prepared  from  daphnin,  BJIydmxy-l-ethoxycouniarm, 
m,  p.  145  (corr.)  after  slight  softening,  is  obtained 


analogously.  Treatment  of  S-hydroxy-7 -methoxy- 
eouraarin  with  diazoethane  in  absolute  alcohol  gives 
an  80 — 90%  yield  of  7 -methozy-S-ethoxycoumarm,  m,  p. 
85*5°  (corr.)  [S-methoxy-7-ethoxycoumarin  has  m.  p. 
80 *5°  (corr.)],  which  is  converted  by  successive  treat¬ 
ment  with  sodium  methoxide  and  ethyl  alcohol  and 
with  ethyl  iodide  into  4-methoxy-2 : 3-diethoxy- 
cinnamic  ester,  hydrolysed  to  4*methozy-2  :  Z-dieihozy- 
cinnwmic  acid,  m.  p.  157—158°.  Oxidation  of  the 
acid  by  permanganate  yields  4-methoxy-2  :  3  -diethoxy* 
benzoic  acid,  identical  with  the  acid,  m.  p.  75°  (corr.) 
after  softening,  obtained  by  treatment  of  methyl 
4-methylpyrogallolearboxylate  with  ethereal  diazo- 
ethanc  and  hydrolysis  of  the  product.  H.  Wren, 

Constitution  and  properties  of  fraxin.  F. 
Wessely  and  E.  Bemmer  (Ber.,  1929,  62,  [R],  120— 
126), — Fraxin,  obtained  by  extraction  of  the  young 
bark  of  Fraxinus  excelsior  with  boiling  water,  pre¬ 
cipitation  of  the  extract  with  lead  acetate,  decom¬ 
position  of  the  precipitate  by  hydrogen  sulphide,  and 
crystallisation  of  the  glueoside  from  alcohol,  forms 
pale  yellow,  hydrated  crystals,  m.  p.  205°  (corr.) 
when  slowly  heated.  It  is  readily  hydrolysed  by  hot, 
dilute  sulphuric  acid  to  fraxetin  and  dextrose  and 
belongs  to  the  8-series,  since  it  is  attacked  by  emulsin. 
Since  the  constitution  of  fraxetin  has  been  elucidated 
(Wessely  and  Bemmer,  A,,  1928,  893)  the  possible 
positions  of  the  glueose  residue  and  the  methyl  group 
in  the  6:7:  8 - 1 rihydroxycou marin  structure  of 
fraxin  are  S  :  6  or  7  :  6 ;  the  decision  in  favour  of  the 
former  is  reached  as  follows.  Fraxin  is  converted  by 
successive  treatment  with  ethereal  diazomethane  and 
hydrolysis  into  S-hydroxy-S  :  7 -dimethoxycoumarin, 
m.  p.  195°  (corr. ;  decomp.),  which  with  diazoefchane 
affords  6  :  7 - dimethoxy-S-etiioxycoumarin,  m.  p.  108*5° 
(corr.).  By  a  similar  series  of  changes  fraxin  is  con¬ 
verted  into  8  -  hydroxyl  -  imlhoxy-1  -  e  thazyeo  umarin, 
m.  p.  153 — 154°  (corr. ;  decorap.),  and  6  :  8-dimethoxy* 
7  -ethoxy coumar  in,  m.  p.  82°  (corr,).  Dimethyl- 
daphnetin  is  oxidised  by  potassium  persulphate  in 
alkaline  solution  in  the  presence  of  ferrous  sulphate  to 
a  hydroxy  dime  thoxycoumarin  (cf.  Bargellini,  A,, 
1916,  i,  490)  which  must  be  6-hydroxy-7  :  8-climethoxy- 
eoumarin,  since  it  is  methylated  by  diazomethane  to 
6:7:  8-trimethoxycoumarin,  m.  p.  103—104°  (corr.), 
identical  with  dimethylfraxetin,  Diethyldaphnetin , 
b.  p.  160°/0*2  mm.,  m.  p.  67 — 78°  (corr,),  prepared  by 
treating  daphnetin  with  diazoethane,  is  oxidised  to 
6-hydroxy-l  :  8 -die th ox ycouniarm,  b.  p.  170a/0*2— 0*4 
mm.,  m.  p.  149 — 150°  (corr.),  which  is  methylated  to 
G-methoxy-7  : 8-die  thoxycoumarin,  m.  p.  80—81° 
(corr.),  identical  with  diethylfraxetin  (A.,  1928,  893), 
Oxidation  of  7-mefchoxy-S-efchoxycoumarm  affords 
%-kydroxy-l~nmiJwxy-8-et}wxyooumarmi  m.  p.  156 — 
157°  (corr.),  methylated  to  6  :  7 -dimethoxy-8-ethoxy- 
coumarin,  m.  p.  108*5°  (corr.),  identical  with  the 
compound  obtained  from  fraxin.  H>  Wren. 

Sesamin.  J.  Boeseken  and  W.  B.  Cohen 
(Biochem.  Z.,  1928,  201,  454 — 163). — Sesamin ,  m.  p. 
122*5°,  [at]1*?  +68*0°  in  chloroform,  is  shown  to  have  the 
composition  C20H18O6.  It  is  not  reduced  at  250° /100 
atm.  by  hydrogen,  and  on  oxidation  no  intermediate 
stages  could  be  detected.  The  six  oxygen  atoms  are 
held  in  ether  linkings,  and  it  contains  the  methylene- 
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dioxy-group  attached  to  a  benzene  nucleus.  Nitration 
with  a  mixture  of  nitric  and  acetic  acids  yields 
dinitrosesamin,  C20H1GO10N2,  m.  p.  235 — 245°  (tin  salt 
of  reduction  product,  C20H220GN2Cl6Sn,  has  [«]g 
+600°),  4-nitro-l  :  2-methylenedioxybenzene,  and  a 
little  nitropiperonal  (cf.  Salwav,  J.C.S.,  1909,  95? 
1163). 

The  action  of  magnesium  ethyl  iodide  on  sesamin 
gives  a  product  with  two  ethyl  groups,  showing  that 
sesamin  has  two  methylenedioxy-groups.  Alcoholic 
hydrogen  chloride  produces  an  isomer  ule,  m.  p.  95 — 
983  [«]{?  +86*6°  (in  chloroform),  probably  by  a  kind 
of  Walden  inversion.  Acetic  acid  in  presence  of 
sulphuric  acid  at  60°  gives  a  third  isomeride  of 
sesamin,  m.  p.  118 — 120°,  [a]f  +73-3°,  The  following 
constitution  is  suggested  : 

I - O  I 

ch,o,:c6h3-ch-ch2-ch-ch-ch„‘Gh-cch3:o2ch2 

I - o - 1  '  (1:2:4) 

J.  H.  BlRKINSIJAW. 

Solanine.  G.  Oddo  (Ber.,  1929,  62,  [B]$  267— 
271 ;  of.  Oddo  and  others,  A,,  1905,  i,  455;  1906,  i, 
527,  980;  1911,  i,  671 ;  Colombano,  A.,  1908,  i,  99; 
1912,  i,  798).— In  their  criticisms  of  the  work  of 
Oddo  and  co-workers,  Zempl4n  and  Gerecs  (this  voL, 
51)  have  overlooked  the  established  difference  between 
the  glucosides  extracted  from  Solunum  sodommum 
(with  which  Oddo  has  worked)  and  8.  tuberosum 
(investigated  by  Colombano).  Zempidn  has  used  a 
technical  variety  of  solanine  of  unknown  origin,  but 
usually  derived  from  S.  tuberosum.  H.  Wren. 

Methyl  salicylate  glucoside  of  Gmdtheria 
procumbens,  L.f  identical  with  monotropin.  M. 
Bridel  and  (Mile.)  S.  Grillon  (Bull  Soc.  Chim. 
bioL,  1928, 10,  1326— 1335).— See  A.,  1928,  1224. 

Formulae  of  Digitalis  glucosides.  II.  A. 
Wixbaus  (Nachr.  Ges.  Wiss.  Gottingen,  1927,  422 — 
426;  Chem.  Zentr.,  1928,  ii,  669 — 670) . — The  formula 
previously  ascribed  to  digitaligenin  is 
replaced  by  the  formula  C^H^Og,  which  is  supported 
by  the  fact  that  oxidation  of  hexahydrodigitaligenin 
affords  a  dicarboxylic  add,  C^H^Og,  m.  p.  286 — 287° 
(dimethyl  ester,  m.  p.  174°),  but  this  conclusion  is 
rendered  uncertain  by  the  observation  that  pure 
digitaligenin  on  oxidation  yields  no  toxigeno.no,  but  a 
product,  CnJi2B0Zi  m.  p.  197°.  A.  A.  Eldridge. 

Carbohydrates.  ¥11.  Starch  acetate.  P. 
Brigl  and  B.  Schinle  (Ber.,  1929,  62,  [JB],  99 — 103). 
'-Bice  starch,  swollen  with  hot  water,  precipitated  by 
alcohol,  and  dried  with  alcohol  and  ether,  is  heated 
with  pyridine  and  acetic  anhydride  at  80°  until  a 
transparent  jelly  is  produced  which  yields  starch  tri¬ 
acetate,  +1 62*40 °  in  chloroform.  The  product 
is  soluble  in  chloroform,  s-tetrachloroethane,  and 
glacial  acetic  acid,  giving  solutions  which  are  very 
viscous  even  when  dilute.  Hydrolysis  with  alcoholic 
potassium  hydroxide  yields  starch  which  appears  more 
freely  soluble  in  water  than  the  original  material,  but 
gives  the  blue  coloration  with  iodine  and  normal 
hydrolysis  by  diastase.  The  acetate  has  a  high  mol. 
wk,  since  it  does  not  appreciably  increase  the  b.  p.  of 
chloroform.  The  constant  cannot  be  determined  by 
Bast's  method.  In  glacial  acetic  acid  the  acetate 


does  not  suffer  dialysis  under  conditions  whereby  the 
acetates  of  dextrose,  sucrose,  and  maltose  readily  pass 
through  the  membrane. 

Repetition  of  the  w'ork  of  Eriese  and  Smith  (A., 
1928,  1225)  on  rice  and  potato  starch  affords  a  starch 
acetate  which,  contrary  to  these  authors,  is  soluble  in 
chloroform  or  glacial  acetic  acid,  yielding  colloidal 
solutions  which  slowiy  pass  through  a  Jena  glass  filter, 
size  <7.  Intensive  desiccation  appears  to  render  the 
acetate  less  soluble. 

Many  of  the  conclusions  of  Peiser  (A.,  1927,  753) 
with  regard  to  the  composition  of  starch  acetate  and 
the  constitution  of  starch  are  invalid,  since  acetylation 
by  acetic  anhydride  in  presence  of  sulphuric  acid 
yields  a  partly  changed  product  in  which  free 
reducing  groups  are  present.  H.  Wren. 

Disruption  of  the  corn  [maize]  starch  granule 
and  its  relation  to  the  constituent  amyl  os  es. 
T.  C.  Taylor  and  C.  O.  Beckmann  (J.  Amer.  Chem. 
Soc.,  1929,  51,  294 — 302). — The  discrepancies  in  the 
values  obtained  by  previous  workers  for  the  propor¬ 
tions  of  a-  and  3 -a  my  lose  in  starch  (cf.  Sherman  and 
Baker,  A.,  1916,  i,  767 ;  Ling  and  Nanji,  J.C.S.,  1923, 
123,  2666)  are  due  to  the  fact  that  starch  pastes 
prepared  with  boiling  water  at  1  or  2  atm.  pressure 
contain,  even  after  passage  through  a  ball  mill  or 
homogeniser,  a  large  proportion  of  swollen  but 
unruptured  granules.  The  high  viscosity  of  the  paste 
is  mainly  due  to  the  presence  of  these  gelatinised 
particles.  When  dry  maize  starch  is  ground  in  a 
quartz  ball  mill  the  viscosity  and  apparent  a-amylose 
content  of  1%  pastes  prepared  from  it  gradually 
decrease  until,  when  unbroken  granules  can  no  longer 
be  detected  microscopically,  these  values  are  identical 
with  those  previously  obtained  for  a  1  %  paste  in 
which  the  granules  had  been  ruptured  by  chemical 
means  (cf.  B.,  1926,  717).  This  proves  that  the  latter 
treatment  does  not  alter  the  relative  proportions  of  st¬ 
and  p-amylose  in  the  product.  The  viscosity  of  a 
paste  from  untreated  starch  is  approximately  equal 
to  that  of  a  p-amylose  solution  of  ten  times  the 
concentration.  H,  E.  F.  Notion . 

Allylcellulose.  I.  Sakurada  (J.  Soc.  Chem. 
Ind.  Japan,  1928,  31,  638— 642).— By  treating  tissue 
paper  with  40—50%  sodium  hydroxide  solution  and 
allyl  bromide,  the  higher  cellulose  all yl  ethers  (fcri- 
and  di-ether  of  C8  unit)  were  directly  obtained.  The 
halogen-absorbing  pow-er  of  the  resulting  ether  was 
concordant  with  the  result  of  elementary  analysis, 
and  the  double  linking  remained  intact  by  etheri¬ 
fication.  The  tetrabromide  of  cellulose  diaflyl  ether 
was  isolated  almost  pure.  The  higher  allyl  ether  is 
partly  soluble  in  alcohol,  benzene,  and  carbon  tetra¬ 
chloride,  but  its  solubility  is  not  so  great  as  expected. 

Y.  Tomoda. 

Manufacture  of  mixed  acid  esters  of  cellulose 
or  esters  of  cellulose  ethers.  I.  G.  I  arbenind. 
A.-G. — Sec  B.,  1929,  126. 

Action  of  fatty  acids  on  cellulose.  C.  J.  Malm 
and  H.  T.  Clarke  (J.  Amer.  Chem.  Soc.,  1929,  51, 
27 4 — 27 8 ) .—Prolonged  refiuxing  of  native  cellulose 
with  acetic  acid  effects  esterification  up  to  a  limit 
(B—*l%  Ac)  which  is  independent  of  the  source  and 
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molecular  complexity  (cuprammonium  viscosity)  of 
the  fibre,  and  corresponds  with  the  formula 
C24H3902oAc.  The  same  product  is  obtained  more 
rapidly  at  higher  temperatures*  The  corresponding 
propionate  and  butyrate  are  obtained  similarly. 
Cellulose  which  has  been  mercerised  or  regenerated 
from  its  nitrate,  from  viscose,  from  cupraramoniiim 
solution,  or  from  a  solution  of  its  acetate  yields  on 
similar  treatment  acetates  of  the  limiting  composition 
C0H9O^Ac  (21 — 22%  Ac).  These  differ  from  cellulose 
in  their  capacity  to  retain  basic  dyes.  Cellulose 
regenerated  from  cellulose  acetate  which  has  retained 
its  original  fibrous  structure  is  estcrified  to  a  much 
smaller  extent  (about  10*8%  Ac),  These  results  are 
regarded  as  evidence  that  native  cellulose  has  the  unit 
molecule  H.  E.  F.  Nottoh 

Cellulose  xanthamides.  T.  Nakashbia  (J.  Soc. 
Chem,  Ind.  Japan,  1928,  31,  629— 633) .—Cellulose 
xanthamides  were  obtained  by  the  interaction  of 
sodium  cellulose  xanthoacetic  acid  and  ammonia  or 
amines.  Y.  Tomoda. 

Influence  of  poles  and  polar  linkings  on  tauto- 
merism  in  the  simple  three-carbon  system*  I. 
Prototropy  and  anionotropy  in  trialkylpropenyl- 
ammonium  derivatives.  C.  K*  Ingord  and  E. 
Bothstbin  (J.C.S.,  1929,  8 — 14). — Prototropic  and 
anionotropic  changes  are  recorded  in  the  system 
C*CIC,  the  facilitating  group  being  the  trialkyl- 
ammonium  ion.  Biethyl-y-ckloroallylamine,  b.  p. 
55°/9  mm.  (hydrochloride,  m.  p.  221° ;  picrate,  m.  p. 
7SD),  obtained  in  57%  yield  from  y-ehloroallyl  chloride 
and  diethylamine,  when  treated  with  ozone  yields 
hydrochloric  acid,  carbon  monoxide,  and  probably 
diethylarainoacetaldehyde ;  with  ethyl  iodide  it 
yields  triethyl-y-cldoroallylaminmium  iodide,  m*  p, 
210°  {picrate,  m.  p,  125°),  also  prepared  directly  from 
y-chloroallyl  chloride  and  triethylamine  through  the 
quaternary  hydroxide.  These  salts  do  not  react  witli 
triethylamine  at  100°.  When  triethyl-y-ehloroallyl- 
ammonium  chloride  or  iodide  is  warmed  with  alcoholic 
sodium  othoxide  and  the  product  treated  with  picric 
acid  trietkyLm-etJioxyallylammonium  picrate,  m.  p. 
122—123°,  is  obtained;  the  corresponding  acetate 
when  treated  with  ozone  and  then  with  picric  add 
yields  formaldehyde  and  trkihylethoxyaldehydomethyl- 
ammonium  picrate ,  m.  p.  110—111°,  hydrolysed  by 
hydrochloric  acid  to  tnethylhydroxyaldehydo)mlhyl- 
ammonmm  picrate,  m*  p.  195 — 196° ;  triethyl- a- 
ethoxyallylammomum  chloride  when  warmed  with 
concentrated  hydrochloric  acid  yields  Methyl-  a- 
hydroxyalhjlammomum  chloride,  oily  (picrate,  m.  p. 
145°;  chloroplalinale),  and  the  corresponding  acetate 
when  treated  with  ozone  and  then  with  picric  add 
gives  the  preceding  hydroxyaldehydo-picrafce,  m.  p, 
195—196°. 

y-Chloroallyl  chloride  with  alcoholic  trimethylamine 
yields  trimethyl -y-chloroallyla mmoni um  chloride,  m.  p, 
193°  (picrate,  m,  p,  141°),  which  with  ozone  gives 
hydrochloric  add,  carbon  monoxide,  and  betaine; 
neither  the  chloride  nor  the  picrate  reacts  with 
diethyl-  or  triethyl-amine  at  109°,  The  chloride  is 
converted  into  trimethyl  -  a  -  ethoxyallylammomum 
picrate,  m.  p.  111—112%  and  the  acetate  of  this  base 
yields  formaldehyde  and  tri  meth yleih oxya ! dehydo- 


methylammonium  picrate,  m.  p.  168°,  hydrolysed  to  tri- 
Tnethylhydroxyaldehydomethylammonium  picrate,  m,  p. 
182 — 184°.  Trimethyl .  a  -  ethoxyallylammoniiim 

chloride  when  treated  with  warm  hydrochloric  acid 
yields  non-crystalline  trirmthyl-tx-hydroxyallylammon- 
ium  chloride  (picrate,  m.  p,  149°) ,  and  the  acetate  of 
the  latter  base  gives  the  preceding  hydroxyaldehydo- 
picrafce,  m.  p.  182 — -184°, 

The  ease  of  hydrolysis  by  acids  of  the  ethoxy-com¬ 
pounds  described  above  (which  resemble  esters  rather 
than  ethers)  suggests  that  this  effect,  as  also  failure  to 
replace  the  ethoxy-group  by  bromine,  is  due  to  the 
electron-affinity  of  the  *KB3e  group. 

C.  W*  Shopper. 

Diaminobutanes.  E.  Steaok  and  H.  Fanselow 
(Z.  physiol.  Chem.,  1929,  180,  153— 160).— Various 
diaminobutanes  have  been  prepared  and  characterised 
by  the  preparation  of  their  m-nitrobenzoyl  derivatives. 
Pufcreseine  (a$-diaminobutane)  yields  a  m-nitrobenzoyl 
derivative,  m.  p.  240°;  py-diaminobutane  yields  two 
m-nitrobenzoyl  derivatives,  m.  p.  238°  (soluble  in 
methyl  alcohol)  and  320°  (insoluble) ;  ay-diamino- 
butane  m-nitrobenzoyl  derivative,  m*  p.  199°.  a(J-Di- 
aminobutane  (m-nitrobenzoyl  derivative,  m.  p.  197°) 
could  not  be  obtained  by  DemjanofFs  method  (A., 
1907,  i,  174)  and  is  best  prepared  by  the  action  of 
saturated  alcoholic  ammonia  on  propaldehycle  cyano¬ 
hydrin  for  3  hrs,  at  100°  and  reduction  of  the  amino- 
nitrile  with  sodium  and  alcohol,  or,  in  small  yield,  by 
the  action  of  saturated  methyl-alcoholic  ammonia  for 
24  hrs.  at  100°  on  ap-dibromobutane.  ay-Diamino- 
P-methylpropane  (Johnson  and  Joyce,  A*,  1916,  i,  755) 
{m-nitrobenzoyl  derivative,  m.  p.  182°)  is  obtained  by 
similar  reduction  of  methylmalononitrile.  ap-Di- 
amino-p-methylpropane  (not  obtained  by  Sidorenko’s 
method.  A.,  1907,  i,  270)  is  prepared  by  reduction  of 
a-amino^obutyronitrile  and  yields  two  m-nitro¬ 
benzoyl  derivatives,  m.  p.  145°  and  174°,  the  former 
being  converted  into  the  latter  by  heating  with 
alcohol*  J*  W.  Baker. 

Reaction  between  carbon  disulphide  and  some 
diamines  and  guanidines.  E*  Steack  (Z.  physiol. 
Chem*,  1929,  180,  198- — 211).— When  an  alcoholic 
solution  of  tetramethylenediamine  is  treated  with 
carbon  disulphide  B-amin obutyldithi ocarbamic  acid, 
NH21CH21,-NH‘CS.Hj  m.  p.  173°  (all  m*  p.  are  uncorr, ; 
decomp.),  is  obtained  (cf.  von  Braun  and  Lemke,  A*, 
1923,  i,  6).  When  an  alcoholic  suspension  of  this  is 
heated  at  100°  hjxlrogen  sulphide  is  eliminated  and 
tdramethylencthiocarbamide,  NH*[CHJt*NHf  m.  p. 

L _ CSUJ 

177%  results.  Pentaraethylenediaraine  and  carbon 
disulphide  afford  e -aminoamyldithiocarbam  ic  acid  (cad¬ 
mium,  barium,  and  silver  salts). 

Ethyl -^-thiocarbamide  hvdrobromide  reacts  with 
tri-,  tetra-,  and  penta-methyienediaraines  in  alcoholic 
solution,  forming  oc-amino-y-guanidinopropane  hydro- 
bromide,  m.  p.  116°  (sulphate,  ra,  p.  265°),  and  a y-di- 
guanidinopropam,  m.  p.  135°  (hydrobromide,  m*  p.  218° ; 
sulphate,  in .  p.  270°  after  sintering  at  260°) ;  aB-di- 
guanidinobutane  hydrobromide,  m.  p.  212°,  after 
sintering  at  205°  [sulphate,  m*  p,  297°  (lit.  291°)] 
(el  Kiesel.  A*,  1922,  i,  531);  a-anmio-t -guan id ino- 
pentane  hydrobromide,  m.  p,  105°  (sulphate,  m.  p.  284°), 
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and  o^-diguanidinopentane,  m.  p.  173°  (decomp. ; 
hydrobromide,  m.  p.  217°  after  sintering  at  212° ; 
sulphate ,  m.  p.  317°),  respectively.  Guanidine  reacts 
with  carbon  disulphide  in  alcoholic  solution  at  100° 
yielding  guanidine  trithiocarbonate , 
CS[SH,NH2*C(:NH)-NH23?,  m.  p.  133—135°  after 
sintering  at  125°,  also  obtained  from  guanidine  sulphate 
and  sodium  trithiocarbonate.  The  production  of  this 
salt  demonstrates  the  following  changes :  CSo+ 
2H20=C02+2H2S ;  OS2+H2S=CS(SH)2.  The  above 
trithiocarbonate  is  decomposed  by  dilute  acids, 
including  carbonic  acid,  into  hydrogen  sulphide,  and 
when  it  is  treated  with  aqueous  lead  acetate  lead 
trithiocarbonate  is  obtained.  The  trithiocarbonates 
obtained  from  methyl-  and  ethyl-guanidines,  ay-di- 
guanidinopropane,  a3-diguanidinobutane,  and  ae-di- 
guanidinopentane  have  m.  p.  153°,  165°,  95°  (decomp.), 
193°  (decomp.),  and  190°  (decomp.),  respectively. 
a-Amino-S-guanidinobutane  (agmatine)  and  a- amino- 
c-guanidinopentane  react  with  carbon  disulphide 
forming  the  corresponding  dithiocarbamates,  m.  p. 
210°  (decomp.)  after  sintering  at  200°  and  201°, 
respectively.  These  compounds  are  postulated  as 
internal  salts  CS*NH*[GH2yiSTH*C(:NH-)'NH2— HS. 

_ _ _ _ 1 

The  compound  previously  abstracted  as 

Ci2H22N4S3  (Wredc,  8 track,  and  Hettche,  A.,  1928, 
511),  and  the  compound  (loc,  cit.)  are 

postulated  as  [CH2<(^|^2>N-CH2-CH2-]2  and 

.NII-[CH2]3-istH-CH2-CH2 
HNIC<(  I  I,  respectively. 

\NH-CS-SH  J2 

H.  Burton. 

Glutaric  series.  C.  Ravenna  and  11.  Nuccorini 
(Gazzetta,  1928,  58,  853 — 864). — The  formation  of  a 
dipeptide  of  aspartic  acid  from  asparagine  (A.,  1920, 
i,  150)  has  no  analogy  in  the  glutaric  series.  Beetroot 
glutamine,  m.  p.  178 — 1S6°,  according  to'  conditions 
of  preparation,  when  boiled  with  water  for  10  days 
lost  ammonia,  but  yielded  glutamic  acid,  with 
pyrrolidonecarboxylic  acid,  which  substances  also 
formed  some  labile  compounds  of  undefined  character. 
Ammonium  hydroxyglutamate  was  prepared  by  pre¬ 
cipitation  from  an  ethereal  solution  of  the  acid.  It 
converted  when  heated  into  the  diamide,  m.  p. 
131 — 182°  (decomp.),  of  glutamic  acid,  which  on 
further  heating  at  its  m.  p.  lost  a  molecule  of  water, 
furnishing  the  unimoleeular  lactone  amide , 
r  <)" - } 

KH^CO*CH*CH2-CH,*CO,  m.  p.  87—89°. 

E.  W.  WlGNALL. 

Ammonium  creatinine  picrate.  I.  Greenward 
(J.  Biol.  Chem.,  1929, 81, 7 3 — 7 5 ) . — Addition  of  excess 
of  picric  acid  to  a  concentrated  ammoniacal  solution 
°f  creatinine  yields  ammonium  creatinine  picrate,  m.  p. 
241°,  which,  on  successive  recrystallisations  from 
water,  dissociates,  yielding  eventually  creatinine 
picrate ;  the  ammonium  creatinine  picrate  may  be 
utilised  for  the  recovery  of  creatinine  from  ammoniacal 
mother-liquors  containing  the  latter. 

C.  R.  Harington. 

Structure  and  rate  of  hydrolysis  of  peptides. 
R  A.  Lbvene,  L.  W.  Bass,  and  R.  E.  Steiger  (J.  Biol. 
1929,  81,  221— 230).— The  hydrolysis  of 


dipeptides  by  erepsin  followed  the  course  of  a  uni- 
molecular  reaction,  the  reaction  constant  being  of  the 
same  order  of  magnitude  with  all  those  peptides  which 
were  attacked  by  the  enzyme  except  the  alanyl 
peptides,  which  gave  anomalous  results.  The  hydro¬ 
lysis  of  glycylglycine  was  retarded  by  the  presence  of 
free  glycine ;  tho  action  of  the  enzyme  was  confined  to 
peptides  containing  the  naturally  occurring  optical 
modification  of  the  amino-acids ;  glycyl-dUsovaline 
was  not  attacked.  Ohloroaceiyl-l-valine  had  m.  p. 
112 — 113°,  [a]25  —15°  in  alcohol,  and  yielded  glycyl- 
1-valine,  [a]3*  +20-3°  in  water.  C.  R.  Harington. 

Polypeptide  iV-carboxylic  acids.  F.  Wessely, 
E.  Kemm,  and  J.  Mayer  (Z,  physiol.  Chem.,  1929, 180, 
64 — 74) . — Hydrolysis  of  either  methyl  (or  ethyl) 
alanylglycine- Ar -car  boxy  late  or  methyl  glyeylalanine- 
i¥-carboxylate  yields  the  same  product,  carbonyl - 
glycinealanine  (I;  R'=H,  R"=Me),  m.  p.  182° 
{methyl  ester,  m.  p.  106°).  Similarly,  a  repetition  of 
Leuchs  and  Sander's  work  (A.,  1925,  i,  1248)  shows  that 
the  product  of  hydrolysis  of  (unpurified)  ethyl  earbo- 
methoxyglycyl-p-aminobutyrate  or  of  carbomethoxy- 
P-aminobutyrylglycine  ethyl  ester  is  not  an  JV-carb- 
oxylic  acid,  but  is  the  diethyl  ester,  m.  p.  103 — 104°,  of 
earbonylglycine-P-aminobutyrie  acid  (I;  R'=H, 

CHR'^CHMe’Ciy.  These  changes  are  explained 
by  the  scheme 

NH(CQ2Me)*CHR'(R")*CO’NH*CHR"(R')*C02H — > 

NH - QHR'(R'#) _ ^ 

^(ORW'jwyco^B.yco  * 

C0<^N H»CH1V »  and  suPPort  the  view  (A., 

1928,  623)  that  the  dibasic  acids  obtained  by  hydro¬ 
lysis  of  the  carbalkoxy-peptides  are  not  peptide- 
i¥- carboxylic  acids  but  carbonylbisamino-acids. 
Similarly,  hydrolysis  of  the  carho7nethoxy-dcTivB,tivei 
m.  p.  179*5°,  of  phenylalaninephenylalanino  yields  two 
acids,  m.  p.  203°  and  176°,  respectively,  both  of  which 
yield  ethyl  esters,  m.  p.  142 — 143°  and  138°,  which  are 
identical  with  the  corresponding  esters  of  carbonyl- 
bisphenylalanine  (m.  p.  145°  and  14T5°),  identification 
being  complicated  in  this  ease  by  optical  isomerism. 

J.  W.  Baker. 

Aminoacetals  and  aminoaldehydes  containing 
three  carbon  atoms.  R.  Vokt  (Bull.  Soc.  chim., 

1929,  [iv],  45,  61 — 69). — y-ChloropropaldehjMe  di- 
methylacetal  (A.,  1927,  1172)  reacts  readily  with 
amines  at  100°,  affording  with  1  mol.  of  tertiary 
amines  the  hydrochloride  of  tho  aminoacetal,  and  with 
primary  and  secondary  amines  (2  mols.)  the  free 
aminoacetal  and  the  amine  h}Tdroehloride  and  some 
tertiary  amide  NR[CH2*CHvCH(OMe)2]2.  Con¬ 
centrated  hydrochloric  acid  converts  the  amino¬ 
acetals  into  the  corresponding  aminoaldehydes, 
obtained  in  crystalline  monomeric  and  non-crystalline 
polymeric  forms,  the  latter  possessing  no  reducing 
properties  and  reacting  slowly  to  give  the  same  semi- 
carbazones  as  the  crystalline  form.  Tho  amino¬ 
aldehydes  are  non-toxic  and  possess  no  physiological 
activity.  The  following  are  described :  y-methyl- 
amino p ropaldehyde d imethylacetal,  b.  p.  164*5°/760  mm. 
(yield  S0%)  {hydrochloride),  and  y-methyliminodi- 
propaldehyde  tetramethylacctal,  b.  p.  130°/20  mm., 
dw  0*9759;  y-e  thy  lam  inopro paldehyde  dhnethylacetal 
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(yield  70%),  b.p.  177*37760  nun.,  #°  0*9095  (%dro- 
chloride),  and  y-elhyliminodipropaMehyde  teiramethyl- 
aceial  (yield  10%),  k  p.  133720  mm.,  <*»  0*9608. 
y*Prop ylaminopropaldehyde  dimdhylacdal  (yield  60%), 
k  p.  195*5°/760  mm.,  d20  0-9002  (hydrochloride)  t  and 
y  -  propyliminodipropaldehyde  tetrameth ylaceial  (yield 
9%),  b,  p,  140°/20  mm.,  dP  0-9483 ;  y-diethylamino- 
propaldekyde  dimeikylacetal  (yield  95%),  b.  p.  194-2°/ 
760  mm,,  d20  0*8846  (hydrochloride) ;  y-dipropyl- 
aminopropaldehyde  dimeikylacetal  (yield  82%),  b.  p. 
223*47760  mm.,  #°  0*8715  (hydrochloride) ;  y -methyl* 
aminopropaldehyde  hydrochloride  {acetmem i carbazone , 
C7H1G03N4,  m.  p.  300°) ;  y-elhylmn inoprojmldehyde 
hydrochloride  (se?nicarbaw?iet  C8H1803H,  m.  p.  301*5°) 
(of.  Wolil  and  Losanitsch,  A.,  1906,  i,  107) ;  y-propyl- 
aminopropaldehyde  hydrochloride  (semicarbazone, 
CtH^Oj|N4,  m,  p. 303)7  and  y-d  iethylami  nop  ropa  Idehyde 
hydrochloride  (semi ca rbazone,  C10H  OaN4,  m.p.  309-5°, 
chloroaurate ,  decomp.  at  100°).  ~~R.  Bkightman. 

Reaction  for  carbamide.  F.  Fisaki  (Annali 
Chim,  AppL,  1928,  18.  555— 556).— This  reaction 
depends  on  the  conversion  of  carbamide  into  hydrazine 
by  hypochlorite  or  hypobromite  in  alkaline  solution. 
The  hypobromite  solution  is  added  dropwise  to  an 
alkaline  carbamide  solution,  total  oxidation  of  the 
carbamide  being  avoided;  1  drop  of  hypobromite 
solution  suffices  for  0002 — 0*003  g.  of  carbamide. 
Slight  excess  of  5%  mercuric  chloride  solution  is  then 
added  and  the  liquid  filtered.  On  addition  to  the 
filtrate  of  4  c,e.  of  50%  potassium  hydroxide  solution, 
reduction  of  the  mercury  compound  to  mercury  soon 
occurs  and  may  bo  accelerated  by  heating.  The 
reaction  is  not  given  by  ammonium  salts,  ureines,  or 
ureides.  T.  H,  Pope. 

lodometric  determination  of  tMoseraicarb- 
azide.  A.  Gaffhe  (J.  Pharm.  Chim.,  1.929,  [viii],  9, 
114—23).— In  presence  of  sodium  hydrogen  carbonate. 
Iodine  and  thiosemiearbazidc  require  contact  for 
8  hrs.  for  complete  reaction  to  occur.  After  acidific¬ 
ation,  which  decomposes  the  cyanogen  iodide  formed, 
10  atoms  of  iodine  are  found  to  react  with  1  mol.  of 
thiosemicarbazide.  In  presence  of  sodium  hydroxide, 
only  30  min.  contact  is  necessary  and  12  atoms  of 
iodine  are  absorbed  by  1  mol.  of  thiosemiearbazidc. 

E.  H.  Sharfles. 

Pseudohalogens.  III.  The  pseudohalogen 
tricyaaomethyl  and  the  mixed,  halogen  tri- 
cyanomethyl  bromide.  L.  Birckexbach  and  K. 
Huttxek  (Ber,,  1929,  62,  £B],  153—163 ;  ef,  A,,  1926, 
30).— The  validity  of  the  previous  hypothesis  that  the 
halogen  character  of  an  atomic  complex  is  attributable 
to  the  presence  of  an  outer  ring  of  seven  electrons  is 
further  established  by  experiments  with  the  tri- 
cya nomethyl  group.  With  regard  to  the  nomen¬ 
clature  of  compounds  such  as  Br*C(GN)3,  K>C(CX)3. 
the  terminology  bromotricyanomethane  is  considered 
unsatisfactory,  since  the  union  of  the  two  parts  is  not 
aliphatic  as  in  bromomethane  and  the  terms  tri- 
cyanomethyl  bromide/"  potassium  tricyanomethyl- 
ide,”  etc.  are  adopted, 

Malonomfcrile  and  cyanogen  bromide  are  added 
successively  to  a  solution  of  sodium,  ethoxide  in 
absolute  alcohol  and  the  sodium,  tricyanomethylide  is 
transformed  into  the  corresponding  silver  salt,  the 


yield  being  about  90%,  Treatment  of  a  suspension  of 
an  excess  of  silver  tricyanomethylide  in  anhydrous 
ether  with  bromine  at  —10°  gives  tricyanomethyl 
bromide ,  colourless  rhombic  crystals,  in.  p.  72° 
(decomp.)  after  becoming  yellowish-red  at  68°.  The 
compound  is  very  sensitive  to  moisture,  A  crystal 
first  reddens  and  then  bleaches  moist  blue  litmus 
paper.  Iodine  is  liberated  from  alcoholic  ammonium 
iodide  and  aqueous  potassium  iodide,  Br*C(CA!')3+ 
2KI=K*C(CN)3+*kBr4-I,  ^reaction  in  the  latter  ease 
proceeding  more  rapidly  than  hydrolysis  and  being 
quantitative.  With  aqueous  potassium  bromide 
bromine  is  liberated.  Aqueous  sulphurous  acid 
dissolves  tricyanomethyl  bromide  with  reduction  to 
CH(CN)3  and  hydrogen  bromido ;  the  bromide  ion  can 
be  titrated  potentiometrieally  with  0*  1  Af-silver  nitrate, 
thus  giving  a  ready  method  of  determining  bromine 
in  the  compound,  Tricyanomethyl  bromide  and 
aqueous  potassium  cyanide  afford  potassium  tri¬ 
cyanomethylide  and  cyanogen  bromide;  evidence  of 
the  production  of  tetraeyanomethane  is  not  produced. 
Water  slowly  dissolves  tricyanomethyl  bromide,  the 
solution  becoming  first  yellow,  then  colourless,  and 
again  yellow ;  hypobromite  is  initially  produced, 
followed  by  cyanogen  bromide.  Aqueous  alkali 
hydroxide  rapidly  dissolves  tricyanomethyl  bromide, 

1  mol.  of  which  neutralises  2  mols.  of  alkali  ;  the 
oxidising  power  of  the  solution  diminishes  rapidly. 
Almost  the  whole  of  the  bromine  Is  transformed  into 
bromide,  the  hypobromite  being  consumed.  From 
silver  iodide  suspended  in  ether  or  benzene  tri¬ 
cyanomethyl  bromide  liberates  iodine,  a  complex 
equilibrium  being  established.  Silver  selenocyanide 
in  benzene  liberates  bromine.  Dry  ethylene  appears 
to  react  with  tricyanomethyl  bromide  in  the  molar 
ratio  1:1,  giving  a  red,  presumably  polymerised, 
compound  of  unknown  structure.  The  decomposition 
tension  of  potassium  tricyanomethylide  in  0*1  Ab¬ 
solution  is  2*08  volts,  whereas  for  bromine  under  similar 
conditions  the  value  is  1  *68  volts.  In  absolute  alcoholic 
solution  the  value  is  1*38  volts.  Tricyanomethyl  is 
therefore  more  electronegative  than  bromine  and  is 
placed  next  to  chlorine  in  the  affinity  series  of  the 
halogens. 

Treatment  of  iodine  chloride  with  potassium  cyanide 
gives  potassium  chloride  and  cyanogen  iodide ; 
occasionally  iodine  is  liberated  in  small  amount. 

H.  Wees. 

Formation  of  cyanogen  by  oxidation  of  hydro¬ 
cyanic  acid,  B,  Rigca  and  F,  Perrone  (Annali 
Chim.  AppL,  1928, 18,  550 — 555), — Experiments  with 
hydrocyanic  acid,  potassium  cyanide,  and  ferro-  and 
fern-cyanides  show  that,  in  a  medium  rendered  acid 
with  sulphuric  acid,  hydrocyanic  acid  is  oxidised,  in 
nearly  all  cases,  to  cyanogen  by  sodium  persulphate, 
hydrogen  peroxide,  potassium  permanganate,  potass¬ 
ium  dichromate,  and  manganese,  lead,  and  tin 
dioxides ;  the  proportions  of  the  latter  vary  widely 
with  the  experimental  conditions  and  with  the  nature 
of  the  oxidising  agent  (cf.  Bellueci  and  Rieca,  A., 
1924,  ii,  672,  791 ;  A.,  1926,  489).  T.  H.  Pope. 

Carbimides.  VI.  Condensations  of  methyl- 
carbimide  with,  cyanaxmde  under  the  influence  of 
triethylphosphine .  K.  K.  Slotta  and  R.  Tsche- 
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souk  (Ber,,  1929,  62,  [B],  137— 145;  cf.  A.,  1927, 
346,  548,  578). — Cyanamide  reacts  with  methyl- 
carbimide  in  anhydrous  ether  in  the  presence  of  tri- 
ethviphosphinc,  giving  dimethylmrbamyhyarmmuhy 
(Nto Ie€0)Jf-CN,  decomp,  124°,  in  80%  yield.  The 
compound  is  decomposed  by  ethereal  diazom  ethane 
with  production  of  J8-cyano~]$W-dwwthylmrbamide, 
m,  p.  114°,  in  small  amount.  In  methyl-alcoholic 
suspension,  it  is  converted  by  hydrogen  sulphide  at 
the  atmospheric  temperature  into  N -cyano-N' -methyl* 
carbamide ,  decomp.  122°  (silver  salt),  whereas  if  the 
solution  is  subsequently  boiled  and  the  passage  of 
hydrogen  sulphide  is  continued  m^*meihyllhiobiurett 
M3Ie’CO#NH*CS*NH2,  decomp.  198°,  is  produced. 
Dim  ethyl  car  bam  ylcyanamide  is  transformed  by 
ammonia  into  W -gwanyl- N -methylcarbamide,  decomp. 
105°  (silver  salt),  and  by  sodium  azide  and  dilute 
acetic  acid  into  4 -Itf^-methylureido-l  :  2  :  3  :  5~tetraz~ 

ole,  I  ln>C  •NH<X>NHMe,  decomp,  above  300° 


after  softening  at  265°,  converted  by  boiling  water 
into  methylcarbimide  and  O-ami no tetr azole,  m.  p. 
203°,  In  all  these  changes  the  primary  action  is 
decomposition  into  eyanomethylearbamide  (which 
undergoes  further  change)  and  methylcarbimide. 
The  latter  compound  is  identified  in  the  action  of 
hydrazine  hydrate  on  dimethylcarbamylcyanamide, 
whereby  N W-dimethylmrbamylhydrazim,  decomp. 
270°,  is  produced.  When  dime  thy  learbamylcyan- 
amide  is  treated  with  boiling  ethyl  acetate,  it  de¬ 
composes  Into  methylcarbimide  and  xV-eyano-j^- 
methylcarbaraide,  which  polymerises  normally  to 
X8f-dhmih  ylmrbamyi-N-cyanog  w  n  idine , 
ITOIe<;0*N(asl«C(m)^H*CO‘NHiMe,  m.  p.  280— 
285°  (decomp.)  after  softening  at  190°.  The  last 
substance  is  transformed  by  boiling  water  into 
%methjlcarbamybNf- cyanog uanuline ,  decomp.  320 — 
325°,  and  by  boiling  hydrochloric  acid  or  sodium 
hydroxide  into  N -metkylamtnelin, 


5QI<qNH)’.NH>C:NH*  decomP*  242—245°.  If, 
however,  dimethylcarbamylcyanamide  is  boiled  with 
ethyl  acetate  containing  a  little  triethylphosphine, 
abnormal  polymerisation  of  eyanomethylearbamide 
occurs  with  production,  of  6-rmthylmrba myl-o-metkyl- 

mmelin,  ^<ca^£fc>C:N’C0-NIDre>  decomp. 

290°  (dimelyl  derivative,  m.  p.  214°).  The  compound 
is  transformed  by  boiling  30%  potassium  hydroxide 
into  jy-methylcyanuric  acid,  m,  p.  288°,  and  by  short 
treatment  with  2iV-sodium  hydroxide  into  ammonia 
and  Q^nmtliyUarbamylS-methylamTneUde  (I),  gradual  de- 


NH<^.j^>C:N-CO*NHMe,  (I.) 


comp,  above  300°.  Treatment  of  6-methylcarbamyi- 
5-methylammeIin  with  concentrated  sulphuric  acid  at 
80 — 100°  followed  by  addition  of  perchloric  acid  to  the 


^Me-CON 

xh,-c — KH-g  m 

“:NH~CO*IGIo 


diluted  solution  yields  a  substance >  decomp.  250",  from 
whieh  boiling  sodium  carbonate  solution  liberates  the 
dicyclic  isomeride  of  6-  meth  vicarbamyl-5-raethyl- 
ammelin  (H),  decomp.  320°.  "  H.  Wren. 

x 


Tertiary  phosphines  containing  the  n-butyl 
radical,  W.  C.  Davies  and  W.  J.  Jones  (J.G.S., 
1929,  33 — 35), — By  the  action  of  magnesium  ?i-butyl 
bromide  on  phosphorus  trichloride,  phenyldichloro- 
phosphine,  and  p-tolyldichlorophosphine,  the  corre¬ 
sponding  tertiary  phosphines  are  obtained.  They 
are  colourless  liquids,  uni  molecular  in  freezing  benzene 
and  stable  in  air.  The  following  are  described  : 
tri-n- butylphosphim ,  b,  p.  149-5°/50  mm.,  df  0*8118 
(carbon  disulphide  addilim  compound,  m,  p,  65*5°) ; 
nwthyltri~n~b^ylpho$ph<m%im  iodide ,  m.  p.  133*5°; 
ethytiri-  n-butylphmpho  mum  iodide ,  m.  p.  153°  j  phenyl - 
dUn-huiylphosphine ,  b.  p.  184*5 — 185*5°/50  mm.,  df 
0*9115  (mercuric  chloride  compound,  m.  p.  160*5°); 
phenylmethyldkn-butylphosplmnium  iodide ,  m.  p.  168°  ; 
phenyhthyldi -n -6 uiylphosphoniwm  iodide ,  m.  p.  147°; 
p -tolyldi-n - butylphosphine ,  b.  p.  197°/50  mm.,  df 
0*9076  (mercuric  chloride  compound,  m.  p.  112°) ; 
p  -  toh/lmethyldi  -  n  -  bvfyl/phosphonium  iodide ,  m.  p. 
130*5°. 

Tri-n-butylphasphine  oxide,  b.  p,  300°,  is  prepared  by 
the  action  of  magnesium  « -butyl  bromide  on  phos¬ 
phor  yi  chloride,  or  by  boiling  tri-n-bufcylphosphine 
in  a  current  of  air,  and  by  oxidising  it  with  warm 
40%  nitric  acid.  C,  W.  Shopper. 

Tetraethylphosphonium  nitrite.  P.  0.  Ray 
and  N.  Ray  (J.  Indian  Chem.  Soc.,  1928,  5,  733 — 
734).— When  tetraethylphosphonium  iodide  is  treated 
with  silver  nitrite  a  poor  yield  of  tetraetkylpkosphmmm. 
nitrile  is  obtained  owning  to  the  formation  of  an  in¬ 
soluble  double  salt  of  silver  iodide  and  the  original 
iodide.  The  most  convenient  method  of  preparation  is 
to  treat  tetraethylphosphonium  sulphate  with  barium 
nitrite  and  evaporate  the  resulting  aqueous  solution  in 
a  vacuum  over  sulphuric  add.  H.  Burton. 

p -Substituted  alkylarsinic  acids  and  their 
derivatives.  I.  S,  M.  Scherlin  and  G.  J. 
Epstein  (J.  Russ.  Phys.  Chem.  See.,  1928,  60, 
1487— 1492).— See  A.,  1928,  123L 

Factors  affecting  starting  of  Grignard 
reagents.  H.  Gilman  and  R.  J.  Vanderwal  (Bee. 
trav.  chim.,  1929,  48,  160 — 162). — A  study  has  been 
made  of  the  effect  of  (a)  moisture,  (b)  addition  of 
rubber,  powdered  glass,  mercury,  small  amounts  of 
decomposed  Grignard  reagents,  and  magnesium 
bromide  efcherate,  (e)  presence  of  dry  nitrogen,  carbon 
dioxide,  hydrogen  chloride,  carbon  dioxide-free  air, 
and  oxygen,  (d)  solvents,  and  (e)  temperature  on  the 
time  necessary  for  a  mixture  of  magnesium  (0*5  gj, 
butyl  bromide  (2  e.e,)s  and  dry  ether  (5  c.e*}  to  give 
the  positive  colour  test  previously  described  (A.,  1925, 
ii,  1011 ;  1928,  160).  Magnesium  bromide  etherate  is 
a  positive  catalyst;  water,  oxygen,  carbon  dioxide, 
hydrogen  chloride,  benzene,  light  petroleum,  and  the 
outside  surface  of  new  rubber  stoppers  are  all  negative 
catalysts ;  at  low  temperatures  the  action  is  delayed. 
The  other  substances  have  no  appreciable  action. 

H.  Burton. 

Qualitative  colour  test  for  reactive  organo- 
metallic  compounds.  H.  Gilman  and  L.  L.  Heck 
(Ree.  trav.  chim.,  1929,  48,  193 — 197). — The  colour 
test  previously  described  (A.,  1925,  ii,  1011 ;  1928, 
160)  is  more  sensitive  when  a  hot,  saturated  solution 
of  Michler’s  ketone  in  benzene  is  used.  Positive 
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results  can  be  obtained  for  low  concentrations  of  the 
Grignard  reagent  by  using  5 — 10  c.c.  The  minimal 
concentration  for  a  positive  test  varies  from  0-01  to 
0*05  Af  for  14  typical  Grignard  reagents. 

H,  Burton. 

Preparation  of  magnesium  allyl  bromide.  H. 
Gilman  and  J.  H.  McGlomphy  (Bull.  Soc.  chim.,  1928, 
[iv],  43,  1322— 1328).— Yields  of  90—95%  of  mag¬ 
nesium  allyl  bromide  are  obtained  by  Gilman  and 
McCracken’s  method  (A.,  1924,  i,  23 ;  1927,  SG5),  using 
0*5  mol.  of  allyl  bromide,  3  atoms  of  finely-divided 
magnesium  (cf.  Gilman  and  Zoellner,  A.,  1928,  401, 
S75),  and  7*5  mols.  of  ether.  By  filtering  off  the  excess 
of  magnesium  yields  of  90*5%  of  8-phenyl- Aa-buteno 
are  obtained  by  treatment  with  benzyl  chloride;  in 
presence  of  excess  of  magnesium  the  yield  is  reduced 
by  formation  of  magnesium  benzyl  chloride  and  subse¬ 
quent  decomposition  to  dibenzyl.  Benzophenono 
similarly  affords  74*9%  of  diphcnylallylcarbinol,  and 
acetophenone  80*2%  of  phcnylmethylaUylcarbinol. 
Carbon  dioxide,  however,  gives  only  21*7%  of  vinyl- 
acetic  acid,  oily  non-acid  products  being  formed  in 
considerable  amount.  R.  Brightman. 

Reaction  between  organomagnesium  halides 
and  some  salts.  H.  Gilman  and  J.  E.  Kirby  (Rec. 
trav.  chim.,  1929,  48,  155 — 159). — The  action  of 
cuprous  cyanide  on  magnesium  phenyl  bromide  in 
ether,  benzene,  and  toluene  gives  0*5,  04,  and  100%  of 
diphenyl,  respectively.  Silver  and  nickel  cyanides, 
silver  cyanate,  cuprous  and  silver  thiocyanates,  silver 
carbonate,  chromate,  phosphate,  and  citrate  afford 
varying  amounts  (traces  to  90%)  of  diphenyl.  Mer¬ 
curic  cyanide  produces  mercuric  phenyl  bromide. 
Silver  cyanide  converts  magnesium  benzyl  chloride 
into  di benzyl,  whilst  mercuric  acetate  gives  49%  of 
mercuric  benzyl  chloride.  No  addition  of  the  Grignard 
reagent  to  any  group  attached  to  a  metal  takes  place. 

H.  Burton. 

Preparation  of  mercury  difsobutyl  by  the 
reaction  of  FranMand  and  Duppa.  H.  F,  Lewis 
and  E.  Chamberlin  (J.  Amer.  Ohem.  Soc,,  1929,  51, 
291—294;  cf.  J.C.S.,  1S63,  16,  415).— The  following 
optimum  procedure  has  been  developed  for  this 
reaction  :  sodium  (2  mols.)  in  the  form  of  0*25% 
amalgam  is  added  to  a  mixture  of  isobutvl  iodide 
(1  mol.)  and  ethyl  acetate  (0*5  mol.)  or  acetone  (1  mol.), 
which  is  kept  at  0 — 5°.  Water  is  then  added  and  the 
product  extracted  with  ether  and  distilled  (yield, 
0*282  mol.).  Other  carbonyl  compounds  such  as 
t«ova  lcraldchyde  and  acetic  anhydride  also  act  as 
catalysts.  i.soButyl  bromide  yields  only  traces  of 
mercury  d  i  iso  butyl  when  substituted  for  the  iodide. 
The  by-products  consist  mainly  of  diwobntyl, 

H.  E.  F.  No  it  on. 

Organic  mercury  bases  and  their  salts.  K.  H. 
Slotta  and  K.  R.  Jacobi  (J.  pr.  Chem.,  1929,  [ii], 
120,  249 — 300). — Interaction  of  ethereal  solutions  of 
the  appropriate  magnesium  alkyl  bromide  with 
mercuric  bromide  gave  the  mercuric  alkyl  bromides  : 
methyl ,  m.  p.  172°;  ethyl,  m.  p.  198°  (lit.  193*5°), 
n-propyl,  m.  p.  140°,  n-bufyl,  m.  p.  136°,  n-amyl, 
m.  p.  127°,  »- hexyl,  m.  p.  127*5°,  n-heptyl,  m.  p. 
118*5°,  and  n -cetyl,  m.  p.  101*5°.  Treatment  of  the 
foregoing  compounds  with  methyl-alcoholic  potassium 


liydroxide  followed  by  the  corresponding  halogen  acid 
gave  :  mercuric  methyl  chloride,  m.  p.  167°,  and 
iodide,  m.  p.  152°  (lit.  145°),  mercuric  ethyl  chloride, 
m.  p.  192°,  and  iodide ,  m.  p.  186°,  mercuric  n-propyl 
chloride,  m.  p.  147°,  and  iodide,  m.  p.  113°,  mercuric 
n-butyl  chloride,  m.  p.  130°,  and  iodide,  m.  p.  117°, 
mercuric  n-amyl  chloride,  m.  p.  110°,  and  iodide,  m,  p. 
110°,  mercuric  n-hexyl  chloride ,  m.  p.  125°,  and  iodide, 
m.  p.  110°,  mercuric  n-heplyl  chloride ,  m,  p.  119*5°,  and 
iodide,  m.  p.  103°,  mercuric  n -cetyl  chloride ,  ni.  p.  102°, 
and  iodide ,  m.  p.  82°. 

The  following  mercuric  alkyl  hydroxides  were 
obtained  from  the  corresponding  bromides :  methyl, 
m.  p.  137°;  ethyl,  m.  p,  37°;  n-propyl,  m.  p.  78°; 
n-butyl,  m.  p.  68°;  n-amyl,  m.  p.  50°;  n-hexyl}  m.  p, 
54*5° ;  n-heptyl,  m.  p.  54° ;  n-cetyl,  m,  p.  78° ;  phenyl, 
sinters  at  195°,  froths  at  200°  (chloride,  m.  p.  271°; 
bromide,  m.  p.  280° ;  iodide,  m.p.  269°);  a -naphlhjl, 
sinters  at  228°  (chloride,  m.  p.  193° ;  bromide,  m.  p. 
201° ;  iodide,  m.  p.  219°), 

Neutralisation  of  these  mercuric  n-alkyl  hydroxides 
in  methyl-alcoholic  solution  with  anhydrous  hydro¬ 
cyanic  acid  followed  by  absorption  of  the  water  and 
methyl  alcohol  by  calcium  chloride  under  reduced 
pressure  gave  the  mercuric  alkyl  cyanides :  methyl, 
m.  p.  93°;  ethyl,  m.  p.  77°;  n-propyl,  m.  p.  28°; 
n-butyl,  m.  p.  42°;  n-amyl,  m.  p.  39° ;  n-hexyl,  m.  p. 
38° ;  and  n-heptyl,  in.  p.  53°. 

In  a  similar  manner  acetic  acid  gave  mercuric  alkyl 
acetates  :  methyl,  m.  p.  101°;  ethyl,  m.  p.  54°; 
n-propyl,  m.  p.  57°;  n-butyl ,  m.  p.  56° ;  n-amyl,  m.  p. 
52°;  n-hexyl,  m.  p.  50° ;  and  n-Jiejdyl,  m.  p.  45°; 
nitric  acid  gave  the  mercuric  alkyl  nitrates  ;  methyl, 
decomp.  108°  after  softening  at  100°,  becoming  green 
at  135° ;  ethyl ;  n-propyl,  m.  p.  75°;  n-butyl,  m.  p,  75°; 
n-amyl,  m.  p.  78°;  n-hexyl,  m.  p.  75°;  and  n-heptyl, 
m.  p.  66° ;  whilst  analogous  use  of  sulphuric  acid  led 
to  the  mercuric  alkyl  sulphate  :  methyl,  decomp. 
255°;  ethyl,  deeomp,  199°;  n-propyl,  decomp.  196°; 
n -butyl,  m.  p.  181°,  decomp.  183°;  n-amyl,  decomp. 
188° ;  n-hexyl,  m.  p.  173°,  decomp.  174°,  and  n-heptyl, 
m.  p.  180°  (deeomp.). 

Tables  and  curves  are  included  to  show  (1)  solu¬ 
bilities  of  mercuric  n-alkyl  halides  in  ethyl  alcohol  at 
18°  and  78°,  in  chloroform  at  18°,  and  in  water  at  100°, 
(2)  m.  p.  of  mercuric  n- alkyl  halides,  (3)  changes  iu 
molecular  conductivity  of  mercury  n-alkyl  bases  with 
increase  of  alkyl  radical,  and  (4)  in.  p.  of  mercuric 
n-alkyl  cyanides.  R.  J.  W.  Le  Fbvre. 

Properties  of  conjugated  compounds.  VI. 
D ibromination  products  of  cyclic  butadienes. 
E.  H.  Farmer  and  W.  D.  Scott  (J.C.S.,  1929,  172— 
180). — &l:3-e?/ritoHexadiene,  b.  p.  80°,  df  0*8421, 
nD  1*4760,  on  bromination  in  chloroform,  or  pre¬ 
ferably  n-hexane,  below  —15°,  and  immediate 
removal  of  the  solvent  in  a  vacuum  yields  :  (a)  1  :  2 *di* 
bromo-&3-cyclohexem,  m.  p.  68°,  easily  oxidised  by 
neutral  potassium  permanganate  in  aqueous  acetone 
at  0°  to  1  :  2-dibromo-3  :  4-dihydroxycycIohexane,  m.  p. 
96 — 98°,  which  yields  succinic  acid  on  further  oxid¬ 
ation  ;  (6)  a  stereoisomeric  1  : 2-dibromo-A3-cyclo- 

hexene,  liquid,  yielding  an  isomeric  1  ;  2-dibronw- 
3  :  4-di h ydroxycyclohexane ,  oily,  and  succinic  acid. 
Both  these  1  ;  2-dibromidea  pass  readily  into  1  : 4-di- 


ORGANIC  CHEMISTRY. 


305 


bromo-A2-ci/cfohexene,  b.  p.  1 10 — 1 20*72  mm.,  m,  p, 
108°  (ef.  Crossley  and  Haas,  J.C.S.,  1903,  83 r  498; 
1904,  85, 1403 ;  Zelinski  and  Gorsky,  A.,  1908,  i,  019), 
which  is  converted  into  succinic  acid  by  hot  aqueous 
chromic  acid.  This  1  :  4-dibromide  is  the  sole  product 
of  bromination  if  there  is  prolonged  delay  in  working 
up  the  reaction  mixture,  or  if  heat  is  used  in  the 
removal  of  the  solvent.  The  possibility  of  reversing 
the  1  :  2  — 1  ;  4-change  could  not  be  gauged  owing 
to  the  decomposition  of  the  1  : 4-dibromide  when 
maintained  at  100°.  The  proportion  in  which  the 
original  bromides  appear  varies  little  with  the  nature 
of  the  solvent  or  the  degree  of  dilution. 

cydbPen  t  ad iene ,  b.  p.  42°,  was  prepared  from  the 
dimeride,  some  specimens  of  which  had  m.  p.  19°  and 
others  m.  p.  32°  (ef,  Sfcaudinger  and  llheiner,  A.,  1924, 
i,  274;  Wieland  and  Bergel,  A.,  1926,  56);  both 
modifications  have  the  same  b.  p.,  56°/ 13  mm., 
and  yield  cyclop entadiene  on  depolymerisation.  On 
bromination  with  a  slight  deficiency  of  bromine  in 
n-hexanc  at  —15°,  it  yields :  (a)  lram-1 : 4-dibromo- 
A2-cyclopentene,  m.  p.  45 — 46°  (cf.  Thiele,  A.,  1901,  i, 
181),  oxidised  by  neutral  permanganate  in  aqueous 
acetone  to  trans-1  :  4-dibromo-2  :  S-dikydroxycyclo- 
pentane ,  m.  p.  75°  (yield  52%),  further  oxidised  by  cold 
aqueous  chromic  acid  to  r-aa'-dibromoglutarie  acid, 
m.  p.  142°  (yield  85% ;  cf.  Thiele,  loc ,  ciL) ;  ( b )  cis - 
1 : 4-dibromo-A2«c?/€?0pentene,  b.  p.  72°/5  mm., 
82°/15  mm,,  dm  1*9198  (cf.  Thiele,  loc.  cit,)%  in  small 
quantity,  converted  by  neutral  permanganate  into 
eis-1 :  *L-dibromo-2  :  3-dihydrozyeyclopentane,  m.  p, 
76°  (mixed  m.  p,  with  trans-glycol  about  45°),  yielding 
m&o-aa'-dibron) oglutarie  acid,  m.  p.  170°  (cf.  Thiele, 
he,  ciL),  by  further  oxidation  with  cold  aqueous 
chromic  acid ;  (c)  1  ;  2 -dibromo  -  A3  -  ey  clopercf ,  dm 
1*8867,  yielding  with  neutral  permanganate  a  syrupy 
dibromoglycol  from  which  none  of  the  isomeric  1  :  4-di- 
bromoglycols  could  be  separated,  and  this  on  oxid¬ 
ation  with  aqueous  chromic  acid  gave  a  syrupy 
dibromo-acid  together  wi  th  a  trace  of  meso-aa'-dibromo- 
glutaric  acid .  The  syrupy  acid  on  treatment  with  zinc 
and  acetic  acid  yields  gluiaconie  acid ;  both  the  aa'-di- 
bromoglutarie  acids  yield  glutaric  acid  on  debromin- 
ation  with  zinc  and  acetic  acid  (cf.  Thiele,  loc.  cit.). 
The  1  :  2-dibromide  is  converted  (with  decomposition) 
by  distillation  into  the  solid  1  : 4-form  to  a  small 
extent,  but  mainly  yields  the  liquid  1  :  4-form.  In 
hexane  solution,  with  increasing  dilution  theproportion 
of  solid  1  :  4- dibromide  formed  falls  steadily ;  the 
effect  of  substituting  chloroform  for  hexane  is  to  reduce 
largely  the  proportion  of  solid  1  : 4-form,  and  to 
increase  the  total  proportion  of  1  :  4-dibromide  in  the 
product.  0.  W.  SiroPRBE. 

Manufacture  of  o-  and  p-xylenes.  I.  G.  Far- 
benind.  A.-G. — See  B.,  1929,  123. 

Alkyl  esters  of  aromatic  sulphonie  acids  as 
alkylating  agents.  W.  M.  Rodionov  [with  Rosian- 
xov  and  (Mlbes.)  Vvedenskaja,  Viaskov,  Veder¬ 
nikov,  Federov,  and  Todrkowskaja]  (Bull.  Soo. 
chim.,  1929,  [iv],  45,  109— 121). — The  action  of 
ammonia  on  the  arylsulplionyl  esters  previously 
described  (A.,  1926,  532)  gives  alkylamines  in  low 
yields,  especially  of  ethylamine,  methyl  p-toluene- 
sulphonate  giving  30%  of  methylamine.  Hydroxy- 


aldehydes  arc  readily  alkylated  with  these  reagents, 
monohydroxy-aldehydes  giving  higher  yields  than 
the  dihydroxy-aldehydes.  Phenyltriniethylammonium 
p-toluenesulphonate  in  methyl  alcohol  with  sodium 
methoxide,  after  removal  of  sodium  p-toluenesul- 
phonate,  when  heated  at  120°  with  vanillin,  yields 
88%  of  veratraldchyde,  and  with  protocatechualdehyde 
58*3%.  Salicylaldehydc  yields  72%  of  anisaldehyde, 
the  m-  and  p  -methoxya ldehydes  being  similarly 
obtained  in  88%  and  70%  yields,  respectively. 
Aliphatic  alcohols  did  not  react  (cf.  Schopf,  A.,  1927, 
472)  and  with  hydrazine,  methyl  p-toluenesulphonate 
reacts  violently.  HydraMine  bmzenemcihylsulphonate , 
m,  p.  218°  (yield  quantitative),  is  converted  quantit¬ 
atively  into  methylhydrastine  with  1  %  sodium 
hydroxide.  Narceine  and  methyl  p-toluenesulphonate 
when  treated  successively  with  potassium  iodide  and 
hydroxide  yield  narceonic  midi  m,  p.  207—208°. 
Ally!  p-toluenesulphonate  and  aqueous  potassium 
thiocyanate  give  about  40 — 43%  of  allylthioearb- 
imide. 

Methyl  ^-naphthalenesulphonate,  m.  p,  56°  (yield 
82%),  and  methyl  a-w aphthalenesutphonate,  m.  p.  72 — 
73°  (yield  68 — 70%),  arc  readily  converted  by  dimethyl- 
aniline  into  the  compounds,  p-  and 

a  -  naphihylphenyUrimethylammonium  sulpkonate,  m.  p. 
206—208°  and  161°,  respectively.  The  corresponding 
ethyl  «-  and  p- naphihahnesulphonates  (yield  65 — 66%) 
and  their  compounds  with  dimethvlaniline  are  oils, 
I-Phenyl-3-methyl*5-pyrazolone  and  methyl  naphtha- 
lenesulphonate  give  a  similar  oily  additive  product. 
All  four  sulphonates  are  effective  alkylating  agents. 
The  compound  derived  from  ethyl  a-naphthalene- 
sulphonate  and  dimethylaniline  converts  phenol 
into  phenetole  (88%),  but  not  anisole.  Morphine 
yields  75%  of  codeine.  Naphthalene- 1  : 5-disulphonyl 
chloride  with  methyl  alcohol  and  sodium  hydroxide  is 
converted  into  methyl  I  :  o-naphihalemdisulphonate, 
m.  p.  205°,  which  with  dimethylaniline  gives  the 
additive  compound ,  m.  p.  262°  (yield  70%),  which 
converts  morphine  into  codeine  in  73 — 74%  yield. 
Phenyl benzy ldime thy lammonium  chloride,  analogous 
to  these  ammonium  sulphonates,  acts  exclusively  as  a 
benzylating  agent,  converting  morphine  into  peronine 
(yield  50%),  The  alkyl  p-toluenesulphinates  cannot 
be  used  as  alkylating  agents  and  give  no  quaternary 
compounds  with  tertiary  bases,  R.  Brightman. 

Highly  polymerised  compounds.  XIY.  Poly¬ 
styrene,  a  model  of  caoutchouc.  BL  Staudinger, 
M.  Brunner,  Iv.  Frey,  P.  Garbsch,  R.  Signer,  and 
S.  Wehrxj  (Ber,,  1929,  62,  [J3],  241—263;  cf.  this 
vol,  51). — Caoutchouc  and  polystyrene  (formerly 
“  metastyrene  ”)  must  possess  a  similar  structure, 
since  both  hydrocarbons  yield  very  viscous,  colloidal 
solutions  in  organic  media.  Investigation  of  the 
former  compound  is  rendered  difficult  by  its  ready 
auto-oxidation,  the  uncertainty  of  the  removal  of 
impurities  from  the  natural  material  without  alteration 
of  the  structure  of  the  product,  and  the  incomplete 
identity  of  natural  and  synthetic  caoutchoucs. 
Polystyrene  represents  a  pure  hydrocarbon  in  which 
the  colloidal  character  cannot  depend  on  impurities. 
The  large  molecules  can  be  formed  only  by  the  linking 
of  individual  molecules  to  long  chains ;  since  the  chains 
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are  saturated,  their  union  by  normal  valencies  to  three- 
dimensional  molecules  is  excluded.  The  union  occurs 
symmetrically,  *  *  *  CHPh-CH2-CHPh*CH2  •  •  -  .  Themole- 
ctiles  are  not  anto-oxidisable.  Contrary  to  the  views 
of  Stobbe  (A.,  1910,  i,  235:  1915,  i,  660),  the  poly¬ 
styrenes  are  mixtures  of  molecules  of  similar  structure 
but  varying  length  of  chain.  Styrene  polymerises 
very  slowly  in  the  cold,  increasingly  rapidly  as  the 
temperature  rises  to  250° ;  above  300°,  depoly - 
mermtion  occurs.  The  product  obtained  without  the 
aid  of  heat  is  a  very  viscous,  glassy  mass  which  can 
scarcely  be  pulverised.  It  swells  with  organic  solvents 
in  which  it  dissolves  very  slowly.  Its  solubility  is 
small,  2%  solutions  being  very  viscous.  Polystyrenes 
prepared  at  higher  temperatures  are  glasses  which 
increase  in  brittleness  with  rise  of  temperature  of 
preparation.  At  240°,  a  readily  powdered  product  is 
obtained.  The  solubility  increases  with  rise  of 
temperature  of  preparation,  the  easily-powdered 
products  dissolving  freely  in  ether  without  previous 
swelling.  Cryoseopie  determinations  in  benzene  show 
that  the  mean  mol.  wt.  of  polystyrene  mixtures 
diminishes  with  rise  of  temperature  of  preparation. 
The  values  8000—10,000  have  an  accuracy  of  about 
15%,  whereas  higher  values  aro  estimated  and  those 
above  15,000  cannot  be  determined.  The  relatively 
simpler  products  which  do  not  exhibit  characteristic 
colloidal  properties  are  termed  “  hemicolloids,” 
whereas  those  which  swell  and  yield  highly  viscous 
solutions  arc  designated  “  eucolloids.”  Hemicolloids 
similar  to  the  mixtures  obtained  at  240°  are  also 
prepared  by  the  polymerisation  of  styrene  in  dilute 
solution  under  the  influence  of  tin  tetrachloride  and 
other  halides.  The  product,  mean  mol.  wt.  3000 — 
4000,  can  be  separated  by  suitable  treatment  with 
solvents  into  fractions,  the  most  soluble  of  which  have 
the  lowest  mol. wt.  and  temperature  of  liquefaction  and 
give  the  least  viscous  solutions.  In  comparison  with 
the  paraffins,  the  free  solubility  of  polystyrenes,  mol. 
wt.  3000 — 10,000,  in  benzene  or  chloroform  is  very 
striking,  but  is  attributed  to  their  amorphous  nature. 
Polymerisation  of  styrene  at  atmospheric  temper¬ 
ature  leads  to  very  large  molecules  of  estimated  mean 
mol.  wt.  10,000 — 200,000.  It  is  assumed  that  these 
*'  macromolecules  ”  are  identical  with  the  primary, 
colloidal  particles.  The  large  intermoleeular  forces 
of  such  macroiholeeulcs  explain  the  sparing  solubility, 
swelling  power,  and  high  viscosity  in  solution  of  the 
eucolloidal  polystyrenes.  When  heated  at  temperatures 
up  to  240°  in  an  atmosphere  of  carbon  dioxide,  the 
complex  pol styrenes  are  transformed  into  products 
giving  solutions  in  benzene  which  have  greatly 
diminished  viscosity  (7]  370 — 1*8).  Solutions  of 
eucolloidal  polystyrene  diminish  in  viscosity  as  the 
temperature  is  raised :  since  the  process  is  irrevers¬ 
ible,  a  degradation  of  the  molecules  must  be  assumed. 
The  less  viscous  solutions  of  hemieolloidal  polystyrenes 
do  not  show  any  change  in  viscosity,  since  their 
molecules  are  relatively  stable.  The  viscosity  in¬ 
creases  proportionally  with  the  concentration,  showing 
the  single  molecules  to  be  mobile  in  solution.  With 
polystyrenes  of  mean  mol.  wt.  10,000  and  more  the 
increase  of  viscosity  is  more  than  proportional  to  the 
concentration.  With  increase  in  mol.  wt.,  solubility 
in  the  polystyrenes  gradually  gives  place  to  swelling, 


showing  that  there  is  probably  no  essential  difference 
between  the  two  processes.  In  the  former,  the  smaller 
molecules  become  detached,  solvatised,  and  dissolved. 
In  the  latter,  the  solvent  first  penetrates  between  the 
molecules  and  the  single  molecules  only  pass  into 
solution  when  the  process  of  solvatisation  is  complete. 
Swelling  is  therefore  an  intermoleeular,  not  an 
intermicellarv  phenomenon  (except  with  regard  to 
substances  like  cellulose).  Since  polystyrenes  which 
swell  have  a  mean  mol.  wt.  of  about  100,000,  it  must 
be  assumed  that  other  complex  compounds  such  as 
caoutchouc,  albumin,  cellulose  derivatives,  and 
starch,  winch  also  show'  this  property,  have  very  large 
molecules ;  substances  of  mol.  wt.  3000 — 15,000  do 
not  swell.  The  tenacity  of  hemieolloidal  polystyrenes, 
mol. wt.  3000 — 10,000,  is  very  slight,  but  increases  with 
increasing  mol.  wt.  The  marked  tenacity  of  eucoll¬ 
oidal  polystyrenes  must  therefore  be  connected  with 
the  presence  of  very  long  molecules  which  are 
irregularly  oriented,  since  the  effect  is  the  same  in  all 
directions.  Polymerisation  of  styrene  cannot  occur 
in  such  a  manner  as  to  leave  two  terminal  ter  valent 
carbon  atoms,  for  indications  of  their  presence  are  not 
obtained  in  the  relatively  simple  hemicolloids  and 
the  intermediate  production  of  derivatives  of  a -methyl¬ 
styrene  is  improbable,  since  it  is  less  readily  poly¬ 
merised  than  styrene.  The  additive  products  formed 
under  the  influence  of  stannic  chloride  are  formulated 
CHPh-OH8iCHPh-CH9VCHPh-gHo  {x  =  30—100) 

1 - Sn014 - J 

and  may  be  expected  to  be  decomposed  by  water 
giving  products  with  two  terminal  hydroxy-groups, 
the  presence  of  which  would  not  be  easily  detected  in 
such  large  molecules.  If,  however,  decomposition  is 
effected  by  hydrogen  chloride,  methyl  alcohol,  or 
acetic  acid,  the  presence  of  the  readily  characterised 
residues  cannot  be  established.  The  terminal 
valencies,  therefore,  probably  satisfy  one  another  with 
production  of  manv-membered  rings.  This  accounts 
for  their  lack  of  ability  to  crystallise,  since  the  mole¬ 
cules  cannot  arrange  themselves  in  a  lattice.  As 
eucolloidal  polystyrene  is  the  terminal  member  of  a 
polymeric-homologous  series,  so  is  caoutchouc  the 
ultimate  product  of  a  polymeric-homologous  series 
of  polyprenes  with  a  very  high  mean  mol.  wt. 
Pummerer’s  view*  that  it  is  formed  by  association  of 
a  basal  molecule,  (C5H8)8,  is  improbable.  Meyer’s 
view  that  caoutchouc  is  composed  of  micelles  formed 
by  the  union  of  main  valency  chains  of  50 — 100 
isoprene  groups  is  untenable  in  this  form,  since 
polystyrene  chains  of  50 — 100  units  form  hemi- 
colloidal  substances.  Eucolloidal  polystyrenes  prob¬ 
ably  consist  of  about  1000  basal  molecules  united  in  a 
long  chain  by  normal  eo- valencies,  and  the  molecules 
of  caoutchouc  are  of  a  similar  order  of  magnitude.  The 
macromoleeules  are  identical  with  the  primary  colloidal 
particles.  The  size  of  the  latter  in  benzene  solution 
has  been  shown  to  be  about  200,000  and  this  is 
regarded  as  a  determination  of  mean  mol.  wt. 

H.  Wren. 

Highly  polymerised  compounds.  XV.  Reduc¬ 
tion  of  polystyrene.  H.  Staudinger,  E.  Geiger, 
and  E.  Huber  (Ber.,  1929,  62,  (£},  263—267 ;  cf. 
preceding  abstract). — Polystyrene  is  reduced  in  the 
presence  of  nickel  at  2703  (under  the  same  conditions 
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as  caoutchouc)  to  kexdkydro pohjsi yrern*  The  primary 
action  is  a  degradation  of  the  larger  to  smaller  mole¬ 
cules  which  are  sufficiently  active  to  permit  reduction. 
At  the  ordinary  temperature  polystyrene  is  not 
reduced  in  presence  of  platinum,  whereas  styrene 
affords  ethylcycfchexane,  Hcxahydropolystyreno  is  a 
colourless  powder  which  is  not  attacked  by  concen¬ 
trated  sulphuric  acid  and  does  not  give  a  coloration 
with  tetramiromefchane.  It  decomposes  at  350 — 400°, 
giving  a  little  hexahydrostyrene,  but  mainly  di«,  iri-» 
and  tetra-meric  hydrocarbons,  whereas  polystyrene  at 
300°  gives  styrene  with  a  little  distyrene.  Cracldng  of 
hexahydropolystyrene  is  analogous  to  that  of  hydro¬ 
caoutchouc,  Determinations  in  benzene  show  hexa- 
iiydropolystyrene  to  be  a  hemicolloid  of  mean  moL  wt. 
3000—4000.  It  can  be  separated  into  more  and  less 
soluble  portions  distinguished  by  mol.  wt.  and 
viscosity.  The  reduction  of  polystyrene  to  hexa¬ 
hydropolystyrene  is  considered  to  place  beyond 
doubt  that  in  polystyrene  the  individual,  molecules  are 
united  in  a  long  chain  by  normal  co-valencies. 

H.  Wren. 

Compounds  of  antimony  trichloride  and 
stannic  chloride  with  unsaturated  hydrocarbons. 
H.  von  Euler  and  H.  Hellst&om  (Svensk  Kem. 
Tidskr.,  1929,  41,  11—15;  c£.  A.,  1928,  1405).— 
Mainly  a  discussion  of  the  colour  reactions  of  com¬ 
pounds  of  the  carotin  type  with  metallic  chlorides. 
The  coloured  solution  obtained  by  mixing  I  e.e.  of  a 
20%  chloroform  solution  of  stilbeno  with  0T  e.e.  of  a 
20%  stannic  chloride  solution  shows  an  absorption 
band  at  535—495  \m  (max.  515  uu)  and  at  405  pg.  The 
95%  alcoholic  extract  of  cod-liver  oil  (lipoid  fraction) 
gives  the  colour  reaction  with  antimony  trichloride 
twice  as  intensely  as  the  original  oil,  the  latter  showing 
correspondingly  diminished  absorption.  Diergostoryl 
phosphate  gives  a  characteristic  colour  with  antimony 
chloride  (A.,  1928, 1406)  and  with  stannic  chloride,  the 
latter  being  intensely  red  with  a  green  fluorescence, 
with  an  absorption  band  at  434  pu.  On  dilution  the 
colour  changes  to  violet  and  then  green  (band  at 
620—640  wl)  and, finally  a  new’  band  at  505 — 485  pp 
appears.  J.  W.  Baker, 

Diphenyl  and  its  derivatives.  HI.  Stereo¬ 
isomerism  of  monophenylnaphthalene  and  di- 
naphthyl  derivatives.  IV.  Considerations  on 
the  great  number  of  optical  antipodes  without 
asymmetric  atoms  which  can  be  derived  [from 
diphenyl],  L.  Mascarelli  (Gazzetta,  1928,  58, 
791 — S00,  865 — 869 ;  cf.  this  vol.,  181). — Theoretical. 
Assuming  that  a-  and  jB-phenylnaphthalenes  ma3r  be 
regarded  respectively  as  2  :  3-  and  3  :  4-disubstituted 
diphenyls,  the  nature  of  the  further  substitution 
necessary  to  impede  free  rotation  of  the  phenyl  group 
and  thus  give  rise  to  stereoisomerism  is  discussed, 
together  with  the  similar  conditions  for  stereoiso¬ 
merism  in  a*-,  pm  and  afi-dinaphthyls. 

E.  W.  Wignall. 

Symmetry  of  naphthalene.  K.  Lonsdale 
(Proc.  Leeds  Phil.  Soe.,  1929,  1,  346 — 348). — A 
naphthalene  molecule  which,  in  agreement  with 
X-ray  investigations  (Bragg,  A.,  1922,  ii,  128),  has  a 
centre  of  symmetry  only  and  accounts  satisfactorily 
for  the  observed  differences  in  the  absorption  spectra 


of  the  ten  dichloronaphthalenes  (de  Laszlo,  A.,  1928, 
51.4)  can  be  built  up  on  the  author's  assumption  (A., 
1928,  1079)  of  an  anisotropic  carbon  atom  having  two 
A  and  two  B  valencies.  Such  a  molecule  may  have 
either  a  double  linking  in  the  9 :  10-position,  or  a 
centric  configuration.  In  this  molecule  all  the  four 
oppositions  are  identical,  p2=p6,  p3=@-,  but 

J.  W.  Baker. 

Hydrogenation  of  fluorene  under  pressure  with 
nickel  or  osmium  as  catalysts,  together  with 
traces  of  cerium  and  thorium  oxides.  V.  S. 
Sadiicov  and  A.  K,  Michaelov  (J.  Buss.  Phvs,  Chem. 
Soc>,  1928,  60,  1567 — 1573). — See  A.,  1928,  1235. 

Pyrogenic  dissociation  of  condensed  ring 
systems.  N.  A.  Orlov  (J.  Russ.  Phys.  Chem.  Soe., 
1928,  60,  1447 — 1458). — Tetrahydrophenanthrene 

when  treated  with  hydrogen  at  450— 470°/70 — 170 
atm.  with  an  iron  oxide  catalyst  gave  a  mixture  of 
phenanthrene,  tetrahydronaphthalene  and  its  homo¬ 
logues,  and  benzene  and  its  homologues.  Similar 
products,  together  with  free  carbon,  we  re  obtained 
by  heating  tetrahydrophenanthrene  with  aluminium 
chloride  at  atmospheric  pressure.  Berginisation  of 
retene  gave  small  quantities  of  benzene  hydrocarbons, 
naphthalene  and  its  homologues,  and  methylphen- 
anthrene.  Coal-tar  oil,  under  the  same  conditions, 
yielded  a  mixture  of  benzene  and  naphthalene  hydro¬ 
carbons,  together  with  some  phenanthrene  deriv¬ 
atives,  Anthracene  and  aluminium  chloride  gave 
free  carbon,  hydrogenated  products  of  anthracene, 
naphthalene,  and  its  homologues.  Eluorene,  on 
berginisation,  yielded  much  benzene,  toluene,  and 
higher  homologues,  together  with  unchanged  fluorene 
and  its  hydrogenated  products.  It  is  concluded  that 
the  condensed  nuclei  hydrocarbons  are  first  hydro¬ 
genated  to  the  tetrahvdro- derivatives,  which  are 
thus  broken  by  the  further  action  of  hydrogen  to 
alkyl  derivatives  of  naphthalene  and  benzene.  The 
presence  of  a  catalyst,  such  as  aluminium  chloride, 
causes  the  reactions  to  take  place  at  atmospheric 
pressure,  the  hydrogen  being  formed  by  the  complete 
dehydrogenation  of  part  of  the  hydrocarbons,  with 
separation  of  free  carbon.  It  is  suggested  that  the 
formation  of  naphthalene  and  its  derivatives  in  high- 
temperature  coal  tar  is  due  to  the  cracking  in  the 
presence  of  hydrogen  of  the  primary  tars  formed, 
which  always  contain  the  tetrahydro- derivatives  of  the 
condensed  nuclei  hydrocarbons.  M.  Zvecuntzov, 

Benzopolymethylene  compounds.  XV.  Com¬ 
position,  constitution,  and  synthesis  of  fluor¬ 
anthene.  J.  von  Braun  and  E.  Anton  (Ber.,  1929, 
62,  [B],  145—151;  cf.  A.,  1920,  1139;  1927,  066).— 
The  conception  of  fluoranthene  as  a  derivative  of 
indene  is  not  in  harmony  with  the  authors*  experi¬ 
ments  on  the  stability  of  ring  systems. 
Since,  however,  the  presence  of  an 
additional  carbon  atom  to  the  molecule 
of  fluoranthene  or  its  quinone  makes 
little  difference  in  the  analytical  results, 
the  possibility  is  suggested  that  it  Ls 
actually  a  naphthalene  derivative  (I) ; 
this  is  shown  to  be  the  case  by  direct 
synthesis. 

[With  H.  Wagner.] — Ethyl  dibenzofulvenecarb- 
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oxylate,  from  fluorenone,  zinc,  and  ethyl  bromo- 
acetate,  is  very  readily  hydrogenated  in  the  presence 
of  nickel  under  pressure  at  230°  to  ethyl  9-fluorenyl- 
acctate,  b,  p.  193 — 194°/12  mm.,  from  which  9- 
fluorenylacetic  acid,  b.p.  218 — 220°/ll  mm.,  is  derived. 
9  *  Fluor  enyt  acetyl  chloride,  b.p.  194 — 19G°/13  mm.,  from 
the  acid  and  thionyl  chloride,  does  not  react  with 
aluminium  chloride  in  light  petroleum  at  60°.  Ethyl 
fluorenylacetate  is  reduced  by  Ladenburg’s  method  to 
fluorene  and  p-9 -fluorenyletkyl  alcohol,  b.  p>  190 — 
1 9i>°/13  mm.,  hut  the  conversion  of  the  alcohol  through 
the  corresponding  bromide  and  cyanide  into  fluorenyl- 
propionic  acid  does  not  occur  readily.  The  sodio- 
derivative  of  ethyl  O-fluorenccarboxjdate  is  smoothly 
converted  by  ethyl  jLehloropropionate  into  the 
ester,  C12Hs>C(C02Et)-€H2-CH2-C02Et,  b.  p.  247°/14 
mm.,  which  is  almost  quantitatively  hydrolysed  and 
cleearboxvlated  to  P-9- ftuoreny  lpropionie  acid.  The 
acid  is  transformed  by  thionyl  chloride  into  the  corre¬ 
sponding  chloride,  b.  p,  180 — 1S5°/0*S  mm,,  m.  p. 
5S — 59°,  which,  when  heated  with  aluminium  chloride 
in  light  petroleum,  affords  4-keto-l  :  2  :  3  :  4 -ietra- 
hyd rojiuoran then e,  m.  p.  98°  (semicarhazone,  m.  p. 
250 — 251°:  oxime,  m.  p.  170 — 171°).  Reduction  of 
the  ketone  by  Clemmensen’s  method  yields  1  :  2  :  3  :  4- 
ietrahydrojluoranthem ,  b.  p.  155°/0*7  mm.,  m.  p.  69°, 
dehydrogenated  by  lead  oxide  to  fluoranthene  (9  :  10- 
be n i. oac enap h  t  h  e  ne ) ,  m.  p.  110s.  H.  Week. 

Preparation  of  perylene.  CL  Marschalk  (Bulk 
Soe.  chim..  1928,  [iv],  43,  1388— 1402).— When  2  :  2'- 
dinaphthol  is  heated  with  zinc,  zinc  chloride,  or  a 
mixture  of  these  or  with  ferric  chloride  or  aluminium 
chloride,  yields  of  2 — 12%  of  perylene  are  obtained, 
p-dinaphthvlene  oxide  being  the  main  product.  With 
phosphoryl  chloride  and  zinc  at  100 — 200°  some 
phosphine  is  evolved  and  an  intermediate  product 
is  obtained  which  is  insoluble  in.  toluene,  contains  no 
chlorine,  and  is  decomposed  by  potassium  hydroxide 
into  2  :  2 "-dinaphthol  and  phosphate.  On  distillation 
in  presence  of  a  little  lime  it  affords  perylene  in  yields 
up  to  46*5%.  The  action  of  1  mol.  of  phosphoryl 
chloride  on  1  mol.  of  2  : 2' -dinaphthol  yields  2  :  2'-di- 
naphthol  chloropliosphate,  {C20H1202)1P0C1,  2  mob. 
of  hydrogen  chloride  being  evolved,  from  which  the 
corresponding  sodium  phosphate  and  hydrogen  phos¬ 
phate,  (C^H1202)*P0*0H,  are  obtained  by  hydrolysis 
with  dilute  sodium  carbonate;  the  cyclic  structure 
of  these  products  is  indicated  by  their  stability  towards 
boiling  sodium  hydroxide  solution.  When  heated 
alone  the  dinaphthol  chloropliosphate  yields  12%  of 
perylene.  but  on  distilling  with  zinc  and  zinc  chloride 
after  previous  heating  at  270s  for  1.4—2  hrs.,  yields 
of  46 — 55%  of  perylene  are  obtained.  Similarly  ."when 
heated  with  zinc  and  zinc  chloride  the  hydrogen  phos¬ 
phate  gives  21%  of  perylene,  only  traces  being  formed 
on  hearing  alone.  With  aluminium  chloride  in  carbon 
tetrachloride,  but  not  in  nitrobenzene  (cf.  Scholl.  A., 
1922,  L  336)  at  the  ordinary  temperature  or  when 
heated  at  100°  in  absence  of  solvent,  the  sodium  di¬ 
naphthol  phosphate  yields  1  :  1 2-dihydroxypery lene 
phosphate  fef.  Zineke* and  Deng g.  A."  1922,'  i,  1013), 
converted  by  alkaline  fusion  into  1  :  12-di  hydroxy - 
perylene..  \V  ith  phosphorus  trichloride  2 : 2'-di- 
naphthol  gives  a  similar  condensation  product. 


OopHjoOJPOlg,  which  is  converted  by  sodium  carbonate 
into  a  chlorine-free  phosphate,  and  with  zinc  and 
zinc  chloride  affords  33%  of  perylene. 

R.  Brightmak, 

Relationship  between  constitution  and  taste 
among  some  derivatives  of  carbamide.  H, 
Thate  (Re c.  trav.  chim..  1929,  48,  116—120). — The 
following  substituted  carbamide*  are  obtained  by  the 
action  of  potassium  cyanate  on  the  requisite  aniline 
hydrochloride;  phenyl-,  K-phenyl-ot-mothyl-,  <w-tolyl*, 
m.  p.  176°  {lit.  158°  and  180°),  oc - pdohjl *&~mdhyl * ,  in.  p. 
103°.  a  -  PhenyU  a  -  methyl  - ,  m,  p.  150°,  and  a-p-Jofyi- 
x-meihyi~biurel$f  m.  p.  167°,  are  formed  as  by-products 
with  tlie  corresponding  earbamides.  Whilst  phenyl, 
carbamide  is  bitter,  the  remainder  are  swxet,  showing 
that  substitution  of  the  imido- hydrogen  atom  by  a 
methyl  group  has  a  sweetening  influence  (cf.  Lorang, 
A.,  1928,  285).  H.  Burton. 

Existence  of  dihydro-  and  octahydro-p-indole. 
E.  Eerber  (Ber.,  1920,  62,  [BJ,  183—195). — Repeti¬ 
tion  of  the  w?ork  of  von  Braun  and  Gavrilov  (A., 
1912,  i,  497)  fails  to  confirm  the  production  of  dihydro* 
p-indole.  P-Phenylethyl  chloride,  b.  p.  96°/23  nun., 
conveniently  prepared  by  heating  p-phenylethyl 
alcohol  saturated  with  hydrogen  chloride  in  scaled 
tubes  at  140 — 160°,  is  converted  by  nitric  acid  (cf  1*5) 
at  — 15°  intd  a  mixture  of  p-p-nitrophenylethyl 
chloride,  m.  p.  48 — 49°,  p-o-nitrophenylethyl  chloride, 
and  small  amounts  of  2 ‘A-dinitroph e n y l ethyl  chloride, 
m.  p.  136°.  The  p-n it ro-compound  -  is  reduced  by 
stannous  chloride  and  hydrochloric  acid  to  p-p-amino- 
phenylethyl  chloride  hydrochloride,  m.  p.  209 — 210°, 
clecomp.  about  212°  (corresponding  chlorosiannate  and 
ehloroplatinate,  m.  p.  192—193°  after  blackening). 
Contrary  to  von  Braun  {loc.  cit.),  the  slow  distillation 
of  an  ethereal  solution  of  the  base  leaves  the  compound 
almost  quantitatively  unchanged,  as  does  protracted 
treatment  with  boiling  ethyl  alcohol.  When  heated 
at  100 — 115°,  the  base  affords  products  of  high  mol. 
wt.  formed  by  externa!  condensation.  The  liquid 
products  obtained  by  nitration ,  of  g-phenylethyl 
chloride  and  consisting  largely  of  the  o-nitro-compound 
(see  above)  are  reduced  to  p-o-aminophenylethyl 
chloride  hydrochloride,  m.  p.  205° ;  the  corresponding 
free  base  passes  when  its  ethereal,  solution  is  distilled 
(more  simply  when  the  base  is  distilled  with  steam) 
into  o-dihydroindole.  b.  p.  228 — 230°  [nitroso-deriv- 
ative,  m.  p.  SI — 82°:  pier  ate,  m.  p.  172°;  hydro- 
chloride,  m.  p.  219°  (subL);  benzeneml phonyl  com¬ 
pound,  m.  p.  130 — 132s]. 

P-Phenylethyl  acetate  is  converted  by  treatment 
with  nitric  acid  (d  1*5)  at  —15°  to  —12°  and  subse¬ 
quent  hydrolysis  of  the  product  with  methyl-alcoholic 
hydrogen  chloride  into  p-p-nitrophenylethyl  alcohol, 
m.  p.  60—61°  (benzoate,  m.  p,  105*5°) ,  the  constitution 
of  which  is  confirmed  by  its  formation  from  p-p-nitro- 
phenyiethyl  chloride.  The  alcohol  is  reduced  by  zinc 
dust  in  presence  of  calcium  chloride  to  p-p-amino- 
phenylethyl  alcohol,  m.  p.  108°  (dibenzoyl  derivative, 
CgH^bXBz^,  m.  p.  186° ;  hydrochloride ,  m.  p.  163°), 
converted  by  nitrous  acid  in  presence  of  aqueous 
copper  sulphate  at  90°  into  P-p~hydroxyphenylethyl 
alcohol,  m.  p.  92 — 93°  (di benzoyl  derivative,  m.  p. 
111%  in  65%  yield.  The  phytochemical  conversion 
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of  p-aminophenylethyl  alcohol  into  the  correspond* 
mg  phenol  could  not  be  effected. 

Hydrogenation  of  p-amino«  or  p-nitro-phenylethyl 
chloride  by  Skita’s  method  in  strongly  acid  solution 
affords  $~p*aminmyc\ohexyhihyl  chloride ,  b,  p,  about 
136 1 0332,  i  -5036  [non-crystalline  hydrochloride 
and  picrale*  cMoroplatinate ,  m.  p.  231°  (decomp.  )j, 
with  small  amounts  of  ah-di-p-aminocydokexyl-n- 
buiam ,  b,  p.  about  3127720  mm,  (deeomp.),  df  0*9774, 
ng  I  *5077  (hydrochloride,  m,  p,  207°),  and  tertiary  base* 
Intramolecular  condensation  to  a  perhydro-p -indole 
could  not  be  effected.  At  180 — 200°  the  compound  is 
converted  into  a  suljslance ,  CMH45NS  [ picrate ,  m.  p, 
(indef.)  143° ;  pdoluenes ulphonyl  derivative,  m.  p. 
143*  {indef.,  decomp.)],  which  appears  to  be  a  second¬ 
ary  amine.  Hydrogenation  of  p-p-aminophenylethyl 
alcohol  hydrochloride  affords  fi-p-aminocyclokezyl- 
iihyl  alcohol,  m,  p.  77 — 85° ,  probably  a  mixture  of 
cm-  and  tron^-isomerides;  the  non-crystalline  picrale 
and  hydrochloride  are  described.  H,  Week. 

Sulphonic  acids  of  6-cMoro-o-toluidine.  I.  G. 
Farbehini).  A.-G. — See  B,,  1929,  123. 

Compomids  of  the  higher  oxy-aeids  of  the 
halogens  with  benzidine.  A,  E.  Kbetov  (J,  Russ. 
Phya.  Chem,  Soc.,  1928,  60,  1427— 1433).— Chloric 
acid  and  benzidine  in  alcoholic  solution  give  two 
compounds  with  1  and  2  mols,  of  the  acid  to  1  mol.  of 
benzidine,  respectively.  Bromic  acid  yields  only  one 
compound,  with  2  mols.  of  the  acid.  Both  the  benz¬ 
idine  chlorate  and  the  bromate  can  be  titrated  quan¬ 
titatively  with  phenolphthalein  as  indicator,  and 
explode  on  rapid  heating.  The  iodate  can  be  obtained 
by  treating  iodic  acid  with  benzidine  in  acetic  or 
hydrochloric  acid  solutions,  and  the  reaction  can  be 
employed  for  the  quantitative  precipitation  of  iodic 
acid.  All  the  salts  are  colourless,  but  darken  on 
keeping.  Perchloric  acid  and  benzidine  in  equimole- 
cular  proportions  in  alcoholic  solution  give  a  blue 
mil,  whilst  if  an  excess  of  perchloric  acid  is  present, 
a  white  salt  is  obtained.  M.  Zvegintzov. 

Bis-semidine  inversion  in  aromatic  dihydrazo- 
compounds.  B,  C.  Guha  and  H.  K,  Banerjee  (J. 
Indian  Inst.  SeL,  1928,11  A,  231 — 239). — The  semid- 
ine  inversion  of  several  aromatic  di  hy  drazo-com- 
pounds  has  been  studied  and  the  resulting  diamines 
hare  been  diazotised  and  coupled  with  various  amines 
and  phenols.  s-Diphenylthioearbohydrazide,  pre¬ 
pared  in  greatly  improved  yield  by  heating  phenyl - 
hydrazine  phenyldithiocarbazmate  at  80°  for  3—4 
Jurs,,  is  converted  by  3%  hydrochloric  acid  at  GO- 
650  Into  diaminodiphenyltkiocarba m ide  (which  could 
not  be  isolated  either  as  the  free  base  or  its  hydro¬ 
chloride),  giving  a  bisdiazo-eompound  which  couples 
with  the  appropriate  second  component  to  yield 
tkioca rbamidobisbenzenmzo- $*napk Ihol  (sodium  salt), 
m.  p.  131 — 132°,  -dimetkylaniline,  m.  p.  164— 166°, 

- resorcinol ,  m.  p.  158°  (explosively),  and  reacts 
with  phenylthioearbiraide,  phenylcarbimide,  and 
formaldehyde  to  yield,  respectively,  dipkenylthiocarb- 
am  idod  iphenylikiocarbamide , 

CS{XH‘CfH4*NH*CS*NHPh)2,  m.  p.  182—183°,  di - 
phenylcarbamidodiphenyUhiocarbamide,  m.  p.  238 — 
240°,  and  dimdhylenmminodiphenylthiocarbamide ,  not 
melting  below*  300°.  Similarly,  inversion  of  diphenyl- 


carbohydrazide  (Skinner  and  Ruhrmann,  A.,  1888, 
274)  yields  diaminodiphenylcarbamide  (unstable) 
which  is  not  identical  with  the  pp'-  or  (stable)  oo'-di- 
amino-com pound,  since  it  diazotises  and  couples  to 
yield  carbarn idob isben zen earn- (B -naphtkol  (sodium  salt, 
m.  p>  131 — 132°),  - dimelhylaniline ,  in.  p.  160 — 161°, 
-resorcinol,  m.  p.  157°  (decomp.) ;  and  yields  diphenyl- 
carbarn idodiphenylca rbam ide,  m.  p.  236 — 238°,  and 
dimethyleneaminodiphenijlcarbamide,  not  melting  at 
300°,  whilst  the  pp'-diaminodiphenylearbamide 
couples  with  (B-naphthol  to  give  an  azo  dye,  m.  p. 
263°,  and  reacts  with  ph enylth i ocarbimide  to  yield 
a  diphenylth ioca rbamidod iphenylcarbamide,  different 
from  those  obtained  from  the  inversion  compound. 
Reduction  of  pp'-dinitrodiphenyJthiocarbamide  does 
not  yield  the  corresponding  pp'-diamino-dcrivative, 
since  this  seems  to  lose  1  moL  of  hydrogen  sulphide,  the 
product  being  p-amimphenyl~p-phenylenegm?iidimf 

CgH4<^>C:N-C6H4-NH2,  m.  p.  295°  (dccomp.) 

(isolated  as  its  hydrochloride),  identical  with  the 
product  obtained  by  the  loss  of  ammonia  from  the 
base  obtained  by  hydrolysis  of  pp* -diace tamidodi- 
phenylthioearbamide  (obtained  by  beating  acetyl-p- 
phenylenediamine  with  carbon  disulphide).  By  the 
usual  methods  it  is  converted  into  the  sodium  salt 
of  p-phenyleneguanidinobenzenmzo-$-naphihol  and 
phenyllhi oca rba m idoph e nyl-p -jdi tnyl eneyua n Mine,  both 
m.  p.  above  300°.  J.  W.  Baker. 

Azo-triarylmethaiie  and  azo-pyronine  dye¬ 
stuffs  (meta  series),  R,  N.  Sen'  and  B.  Ghosh. — 
See  B.,  1929,  89, 

Formats  and  mixed  carbonic  esters.  S, 
Sabetay  and  P.  Schvixg  (Bull.  Hoc.  chim.,  1928, 
[iv],  43,  1 34 1 — 1 345). — Chloroinethy l  ethers,  obtained 
by  saturating  an  alcoholic  suspension  of  trioxymethyl- 
ene  with  hydrogen,  chloride,  with  sodium  derivatives 
of  alcohols  or  phenols  in  ether,  alcohol,  or  in  benzene 
afford  mixed  formals.  In  some  eases,  e,g.,  benzyl 
alcohol  and  p-phenylethyl  ehloroni ethyl  ether,  heating 
without  sodium  or  solvent  is  sufficient.  %-Pkenyl- 
tihyl  chloromeihyl  ether  has  h.  p.  119 — 121*5716  mm., 
n\*  1*5227 ;  $-phenylethyl  cyanomdhyl  ether,  b,  p.  96— 
98°/15  mm.,  wf  1*5416,  dn  1*067  ;  benzyl  chloromethyl 
ether,  b.  p.  102 — 102*5°/14*o  mm.,  d%  1*5270  (cf.  Hill 
and  Keach,  A.,  1926,  271),  and  dicydokexylformal, 
b.  p.  139— 140°/14  mm,  dil  0*9741,  nf  14702.  The 
following  fi -phenylethyl  methylene  ethers, 
CH«Ph*CH2*0*CH2*0R.  are  described ;  methyl,  b.  p. 
102—103713  mm.5  »g  1*4951,  im  1*O02;  ethyl,  b.  p. 
113 — 113*5714  mm.,  »|}  1*4846,  dn  0*9757 ;  acetyl, 
b,  p.  136 — 137°/13  mm.,  1*4950;  iso  butyl,  b.  p. 
131—132714  mm.,  riD  14793,  dn  0*9504;  phenyl, 
b.  p.  181—182714  nun,,  dn  1*074,  nf,  1*5501 ;  o 4olyl, 
b.  p.  190°/14  mm.,  »»  1*5472,  d?1  1*061,  m-4 -xyhjl, 
b.  p.  203— 204°/ 17  mm.,  dn  1*045;  a-naphihyl,  b.  p. 
213 — 21572  nun. ;  benzyl,  b.  p.  192 — 194°/14  mm., 
d*  1*012,  nf>  1*5436;  guaiacyl,  b.  p.  207°/12  mm., 
ng  1*5502;  linolyl ,  b.  p.  198 — 199°/15mm.,  1*5120. 

Phenyl-y-phenylpropyl  methylene  ether  has  b.  p.  166°/ 
2  mm.,  dl*  1*059,  tiff  1*5451;  phenyl  benzyl  methylene 
ether,  b.  p.  172s/ 14  mm.,  dn  1*090,  71%  1*5560;  benzyl 
methyl  methylene  ether ,  b.  p.  95 — 97°/16  mm.,  nf, 
14941,  d20  1*013.  ^-Phenylethyl  chloroformate  and 
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phenol  in  chloroform  in  presence  of  pyridine  afford 
phenyl  &-phenyletkyl  carbonate  *  m,  p.  89°,  b.  p.  203°/ 
15  mm.  a-Phenylpropyl  ethyl  carbonate,  b.  p.  131 — — 
133*714  mm.,  nf,  14858,  is  similarly  prepared  from 
a-pheiiyl-n-propyl  alcohol.  fl*Phenylcthyl  bromide, 
phenol,  and  potassium  hydroxide  in  presence  of  copper 
at  160°  yield  phenyl  p-phenylethyl  ether,  b.  p.  102 — 
163p/14  mm.,  dn  1*054,  1*5706  (of.  Schorigin,  A., 

1925,  i,  1404).  R.  Brightmax. 


+0*25MeOH,  m.  p.  83°],  and  by  moderated  oxidation 
into  the  non-crystallinc  mlphoxide,  C12Hi0OS,  The 
compound,  m.  p.  225°,  is  regarded  as  (  ?)  iso plmioxthin 
mlphone,  O12H8OJ3,0*5H2(X  Since  the  usual  struct¬ 
ural  and  spatial  formula*  are  inadequate  for  the  full 
explanation  of  the  observed  isomerism,  recourse  is 
had  to  the  atomic  formulae  of  sulphur  containing 
two  valency  centres,  thus  leading  to  the  following 
expressions  : 


Nitration  of  methane-  and  ethane-sulphon-p- 
phenetidides.  F.  Reverdin  (Helv.  Chim.  Acta, 
1929,  12,  1 13 — 121). — Methaiiesnlphonyl  chloride 
reacts  with  an  aqueous  suspension  of  p-phenctidine 
in  presence  of  sodium  carbonate,  forming  methane- 
s u Iphon-p-phenetidi de,  ra.  p.  127°  ( acetyl  derivative, 
nu  p.  112°),  which  is  nitrated  in  hot  alcoholic  solution 
by  nitric  acid  (d  1485)  to  3- nitro-4-m ethanesu Iph on- 
amidopheneiole ,  m.  p.  100°.  This  is  hydrolysed  by 
cold  concentrated  sulphuric  acid  to  2-nitro-p-phenet- 
idiixe.  Similar  nitration  with  nitric  acid,  d  14,  gives 
3  :  o-diniiro-4-mctha nesulph onam idophen dole,  m.  p. 
176—177°,  When  nitration  is  effected  by  cold  nitric 
acid  (d  I  *52)  alone  a  small  amount  of  2  :  3  :  o-trinitro- 
4-metha  nes  ulphonamidophemioh,  m.  p.  235°  (not 
sharp,  crystallographic  data  given),  is  obtained. 
Corresponding  nitrations  of  4 -eihanesidphonamido- 
phenetote,  m.  p.  83°  (acetyl  derivative,  m.  p.  Sl°), 
yield  3 -nitro-,  m.  p.  91 — 92°,  3  :  5 -dinitro-,  m.  p,  182°, 
and  2:3:  odriniiroA-dhanesulphommidopheneiole , 
m.  p.  229°,  respectively*  2 : 5- Din itro-4-elhane- 
sulph onamidophmdole,  m.  p.  166 — 167°,  is  obtained 
by  the  action  of  nitric  add  (d  1*52)  at  —5°  to  2°. 

H.  Btjbtox, 

isoFhenyl  sulphide  and  its  derivatives,  O. 
Hinsbkkg  (Rer,,  1929,  62,  [B],  127 — 135). — Phenyl 
sulphide  reacts  moderately  violently  with  hot  70% 
perchloric  acid  containing  a  little  glacial  acetic  acid, 
yielding  the  basic  perchlorate  of  ssodiphenylsulphon- 
Knn  hydroxide,  (C12H10S)2jHC1O4,H2O,  which  usually 
contains  a  small  proportion  of  more  highly  oxygen¬ 
ated  and  chlorinated  compounds.  It  is  converted  by 
potassium  iodide  in  presence  of  methyl  alcohol  into 
the  basic  hydr iodide ,  (€l2H10S)2I*H2O ;  the  elder o- 
plaiimte,  G48H4602S4Clf. PtT,  is  described.  The  basic 
perchlorate  is  converted  by  methyl -alcoholic  potass¬ 
ium  hydroxide  into  the  amor¬ 
phous  Isodiphenyls  u  Iphon  i  imi  hydr¬ 
oxide  (I),  which  is  unusually  stable 
towards  reducing  agents.  The 
base  decomposes  when  heated  at  280 — 350°,  giving 
a  yellow  oil  oxidised  by  hydrogen  peroxide  to  a 
substance,  m,  p.  225°  (see  later),  mainly  diphenyl 
sulph  one,  m.  p.  127°,  and  wphenyl  sulphone;  it 
consists  therefore  mainly  of  diphenyl  sulphide*  Dis¬ 
tillation  of  the  basic  bydriodkle  proceeds  similarly. 
The  sulphonium  base  is  converted  by  potassium 
hydroxide  in  boiling  methyl  alcohol  into  imphmyl 
sulphide ,  b.  p.  300 — 340° /atm os.  pressure  (partial 
decomp'),  which  is  isomcrised  to  diphenyl  sulphide 
when  repeatedly  distilled  and  transformed,  apparently 
smoothly,  by  perchloric  acid  into  x^odiphenylsulphon- 
ium  perchlorate.  The  isosulplude  is  transformed  by 
an  excess  of  hydrogen  peroxide  into  the  corresponding 
sulphone,  P}i*S02*Ph,0*5H20,  m,  p,  81°  [also  ( ! ) 
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H.  Wren. 


Halogen  derivatives  of  p-naplithol  unsub- 
stituted  in  position  1.  C.  Marscjelalk  (Bull.  Soc. 
china.,  1928,  [iv],  43,  1361—1367). — Halogen  deriv¬ 
atives  of  p -naphthol  with  the  1 -position  uiisub- 
stituted  are  obtained  by  elimination  of  the  a-ainino- 
group  from  1 -amino -2-naphthol  derivatives.  Thus, 
3-bromo-l-mtroso-p-naphthol  (Brommo,  A.,  1888, 
490)  is  converted  by  sodium  hyposulphite  at  30 — 35° 
into  3-bromo-l-amino-$-naphihdl,  which  yields  an 
insoluble  diazo-oxide ,  reduced  by  sodium  stannito  to 
3  -bromo- ^naphthol,  m.  p.  84 — 85°.  3-Chloro-l- 
nitroso«p-naphthol  (Zineko  and  Schmunck,  A.,  1890, 
1146),  obtained  by  the  action  of  sulphury!  chloride 
on  nitroso-p-naplithol  in  tetrad  iloroethane,  and 
3 : 4-diehloro-l-niiroso-p«naphthol  similarly  yield 
3 -ch loro- 1  -amino-$-naphthol,  3  -  c/i to ro naph t halene- 1  :  2- 
diazo-oxide,  3-chloro  -  p  -  naphthol,  3:4-  dichloro  - 1  - 
amino  -  p  -  naphthol,  3:4- dichloronaph  th  alene  - 1  :  2  ~  di¬ 
azo-oxide,  and  3  :  4-dichloro-  P-naplithol  (cf.  B.,  1920, 
869).  The  last-named  is  reconverted  into  3  : 4  -  di¬ 
chloro -1 -nit  roso- (3 -naphthol  by  nitrons  acid, 

R.  B  EIGHTH  AN. 

Naphthalene  series.  I.  Mechanism  of  the 
reaction  of  naphthol  derivatives  with  hydrogen 
sulphite,  N.  N.  VoROSireov  [with  A.  6.  Kassatin] 
(Ber,,  1929,  62,  [I?],  57 — 68). — Previous  investigations 
of  the  interaction  of  hydrogen  sulphites  with  phenols 
have  usually  involved  such  drastic  treatment  that  no 
guarantee  is  afforded  of  the  isolation  of  primary 
products  (cf.  Buchcrcr,  A.,  1904,  i,  309;  1905,  i,  48; 
Fuchs  and  Pirak,  A.,  1927,  53 ;  Vorosheov,  A,,  1917, 
i,  300).  An  instance  of  reaction  under  mild  con¬ 
ditions  is  now  recorded.  p-Naphthol  is  treated  with 
sulphuric  acid  (d  1*84)  at  a  temperature  which  is 
finally  raised  to  42 — 45°  and  the  product  is  diluted 
with  ice  and  neutralised  by  chalk.  The  solution  of 
calcium  salts  is  saturated  with  sodium  chloride,  which 
causes  an  immediate  separation  of  a  mixture  of  sodium 
p-naplithol- 1-  and  -6-sulphonates,  whereas  the  -S-sul- 
phonatc  separates  more  slowly.  The  mixed  salts  are 
treated  with  boiling  96%  alcohol  in  which  the  -6-sul- 
phonate  is  insoluble,  whereas  the  -1-sulphonate  dis¬ 
solves.  Addition  of  50%  sodium  hydroxide  to  the 
alcoholic  solution  causes  the  precipitation  of  the  di¬ 
sodium  salt  of  p -naphthol- 1 -sulphomo  acid.  Satur¬ 
ation  of  a  cold,  aqueous  solution  of  the  salt  with 
sulphur  dioxide  causes  the  precipitation  of  the 
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additive  compound ,  CiaH8OJ32Na,  for  which  the  sul¬ 
phurous  ester  formula  suggested  by  Bueherer  for  analo¬ 
gous  cases  is  shown  to  be  untenable.  The  hydrogen 
sulphite  compound  decomposes  into  its  components 
in  aqueous  solution  in  a  degree  which  increases  with 
increasing  dilution.  Decomposition  increases  rapidly 
under  the  influence  of  hydroxyl  ions  even  in  the 
presence  of  alkalis  as  weak  as  sodium  hydrogen 
carbonate.  Addition  of  hydrogen  ions  increases  the 
stability  of  the  hydrogen  sulphite  compound  in  aqueous 
solution,  even  minimal  quantities  of  acid  retarding 
the  decomposition.  The  graphs  representing  the 
equilibria  of  the  hydrogen  sulphite  compound  under 
the  influence  of  dilution  and  on  addition  of  hydroxyl 
and  hydrogen  ions  are  closely  analogous  to  those  of 
the  similarly  constituted  compounds  from  benzene- 
azo-p-naphthol.  Since,  further,  a  series  of  analogies 
in  chemical  character  between  the  hydrogen  sulphite 
compounds  of  azonaphthol  dyes  and  the  colourless 
naphthol  derivatives  has  been  established  (Voroyhcov, 
Joe.  cit.)  it  appears  that  in  both  cases  the  reactive 
hydroxyl  group  is  particularly  important  for  the  pro¬ 
duction  of  hydrogen  sulphite  compounds.  ’  Treatment 
of  saturated  solutions  of  the  hydrogen  sulphite  com¬ 
pound  of  the  sodium  salt  of  pMiaph  fchol  - 1  -sulphonie 
acid  with  the  chlorides  of  barium,  copper,  zinc,  or 
mercury  gives  crystalline  precipitates  of  new  salts ; 
in  dilute  solution,  the  sulphites  of  the  heavy  metals 
are  precipitated.  The  barium ,  Ct0H8O7S2Ba,  and 
the  corresponding  copper  salt  have  been  analysed. 

H.  When, 

Naphthalene  series.  II.  Action  of  sodium 
hydrogen  sulphite  on  nitrosonaphthols ,  N.  N. 
Voroshcov  and  S.  W.  Bogdanov  (Ber.,  1029,  62, 
P],  68 — 80). — 1 -Nitroso- p-naphthol  unites  with 

sodium  hydrogen  sulphite  giving  the  additive  com¬ 
pound,  C10H8OrjNSNa,  thus  excluding  Bucherer’s 
ester  formula  and  indicating  the  structure  I  or  II. 

*C*N(OH)*S03Na  -CIN-GH 

*0*011  *C(0H)*0*S03Na 

ad  m 

The  properties  of  the  compound  agree  with  those 

recorded  in  the  literature  except  that  it  does  not 

appear  to  be  decomposed  into  its  components  by 
add,  but  converted  into  a  brown  compound  soluble 
in  alkali  (ef,  G.P.  82007).  Since  the  action  of  sodium 
hydrogen  sulphite  on  the  methyl  ether  of  1-nitroso- 
P-naphthol,  OIC10H0IN*OMc,  gives  an  additive  pro- 
duct,  CpH10O5NiSNa,  which  is  closely  analogous  in 
properties  to  that  derived  from  1-nitroso-p-iiaphthol, 
ifc  may  be  assumed  that  the  last  compound  reacts 
hi  the  quinoneoxime  form.  Addition  of  sodium 
hydrogen  sulphite  to  a  solution  of  sodium  1-nitroso- 
P-naphthol-6-sulphonate  followed  by  sodium  hydr¬ 
oxide  gives  the  pale  green  disodium  salt  of  nitroso - 
naphtholsulphonic  acid ;  the  isolation  of  the  hydrogen 
sulphite  compound  is  difficult  on  account  of  its  ready 
solubility,  but  its  additive  nature  is  placed  beyond 
doubt  by  examination  of  the  corresponding  barium 
compound.  Treatment  of  the  mixture  of  4-  and 
2-nitroso-a-naphthols  with  sodium  hydrogen  sulphite 
shows  that  only  the  4-nitroso-compound  is  able  to 
form  an  unstable  hydrogen  sulphite  compound  which 
has  not  been  obtained  homogeneous*  A  ready 


means  of  separating  these  nitrosonaphthols  from  one 
another  is  thus  afforded.  Isolation  of  the  4-deriv¬ 
ative  from  its  hydrogen  sulphite  compound,  after 
separation  of  the  insoluble  2-nitroso-a-naphthol,  is 
effected  by  addition  of  alkali  hydroxide  and  subse¬ 
quently  of  acid.  Only  those  nitrosonaphthols  react 
with  hydrogen  sulphite  which  resemble  in  structure 
the  similarly  active  azo-compounds.  The  passive 
behaviour  of  2-nitro80-a-n&phthol  finds  its  counter¬ 
part  in  that  of  the  similarly  constituted  azo-substance. 
Ability  to  add  hydrogen  sulphite  is  found  in  those 
azo-,  nitroso-,  and  sulphonie  acid  derivatives  of 
naphthols  in  which  these  groups  occupy  the  position  1, 
whilst  the  hydroxyl  group  is  in  the  position  2  or  4. 
Naphthol  derivatives  in  which  the  azo-,  nitroso-,  or 
sulphonie  acid  groups  are  in  position  2  and  the 
hydroxyl  group  in  position  1  do  not  add  hydrogen 
sulphite.  The  hydrogen  sulphite  compounds  of  the 
azo-compounds  must  therefore  possess  the  same 
structure  as  those  of  the  nitroso- derivatives  and, 
since  the  ketone  hydrogen  sulphite  formula  has  been 
established  for  the  former,  it  must  also  be  applied 
to  the  latter.  The  hydrogen  sulphite  compound  of 
I-nitroso-p-naphthol,  therefore,  has  the  constitution 
II.  H*  Wren, 

Nitroarylsulphuric  acids  and  their  reduction 
products.  G.  N,  Bukkhabdt  and  H.  Wood  (J.C.S., 
1929,  14 1 — 162). — The  preparation  of  arylsulphuric 
acids  from  o-,  m-,  and  p-nitrophcnol#  and  1:4-  and 
1  :  2-mtronaphthols  is  described  (cf.  Burk  hard  t  and 
Lap  worth,  A,,  1926,  511).  The  arylsulphuric  acids 
arc  prepared  by  addition  of  the  appropriate  phenol 
to  a  mixture  of  ehlorosulphonic  acid  and  dimethyl- 
aniline ;  the  following  potassium  salts  were  prepare*! : 
potassium  o-nitrophenyl  sulphate,  p-nitrophenyl  sul¬ 
phate,  1  -7iilro*2~naphthyl  sulphate,  and  4-nitro-l- 
naphthyl  sulphate .  Reduction  of  these  by  warm 
ferrous  sulphate  solution  in  the  presence  of  pre¬ 
cipitated  calcium  carbonate  or  barium  carbonate 
gives  the  corresponding  amino-compounds.  The 
following  are  described  :  potassium  o •aminophenyl 
sulphate,  potassium  p-aminophcmjl  sulphate  (acids 
precipitate  from  aqueous  solution  the  corresponding 
hydrogen  p -aminophenyl  sulphate ),  potassium  p -benzyl  - 
ideneaminophenyl  sulphate,  C13fcf10O4NBK,0*5H2O, 
potassium  p -acetamidophenyl  sulphate,  potassium 
1  -ammo-2-naphthyl  sulphate,  C10H8O4NSK,0-5H2O ; 
potassium  4-amino -1 -naphthyl  sulphate;  hydrogen 
4-amino- 1  -  naphthyl  sulphate .  The  potassium  amino- 
aryl  sulphates  are  ail  hydrolysed  less  readily  by 
mineral  acid  than  is  potassium  phenyl  sulphate  itself. 
By  diazotisation  and  coupling  are  obtained  :  from 
hydrogen  p- aminophenyl  sulphate  and  resorcinol, 
potassium  dihydroxybenzeneazophenyl  sulphate, 
C12Hd06N2SK,1‘5H20  ;  from  the  same  base  and 
potassium  p-napkthoxide  potassium  2 •hydroxynaphih - 
aleneazophenyl  sulphate,  C1cH110&N2BK,0*dH20  ; 
from  potassium  o-aminophenylsulphate  and  potass¬ 
ium  p-naphthoxide  o-hydroxybenzeneazo-p-naphthol. 

Alkaline  reduction  of  potassium  o-nitrophenyl 
sulphate  (either  zinc  dust  and  potassium  hydroxide 
solution  or  sodium  amalgam  and  water)  gives  potass¬ 
ium  azobenzene  2  :  2f -disulpkatc, 

(KO*SO2*O*CaH4*N:)2,0  5H2O  and  potassium  kydrazo- 
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benzene  2 : 2'-disulphate.  The  last-named  compound, 
by  treatment  with  hydrogen  chloride,  yields  4  : 4'* 
diaminodiphenyle ne  dihydrogen  3  :  -disulphate, 
C12H1oN2(S04H)2j2‘5H20  (potassium  salt),  which,  by 
hydrolysis  gives  3  : 3'-dihydroxybenzidine  identical 
with  the  dem  ethylation  product  of  dianisidine. 

Diacetyl~3  :  3  '-d ihydroxybenzid ine, 
m.  p.  292°  (decomp.),  is  de¬ 
hydrated  by  heating  at  300°, 
giving  the  dianhydro-deri'vative 
(annexed  formula},  m,  p.  164 — 165°.  4-Hydroxy- 

naphtlialeneazo-g-naphthol  has  m.  p.  236°  (lit.  228— 
229°).  K,  J.  W.  Lb  F£vre, 


Synthesis  of  meso-alkyl  and  n*eso-aryl  anthra¬ 
cene  derivatives.  V.  E.  de  B.  Barnett  and  N.  F. 
Goodway  (J.C.8.,  1929,  20— 23).— 1  :  5-Dichloro- 9- 
benzhydrylanfhrone,  m.  p,  191°  (prepared  by  boiling 
1  ;  5-dichloroanthrone  with  benzhydryl  chloride  and 
aqueous  potassium  hydroxide),  gave,  by  reduction 
with  either  zinc  dust  and  alcoholic  potassium 
hydroxide  or  zinc  dust  and  hydrogen  chloride  in 
acetic  acid,  1  :  5-dichloroanthracene.  Interaction,  in 
ethereal  solutions,  with  Grignard  compounds  gave 
(in  low  yield)  the  corresponding  crystalline  dihydro* 
anthranols  in  the  eases  where  halides  of  Et,  Pr®,  Pri3, 
Bu,  and  isoamyl  were  employed.  Higher  yields 

were  obtained  from  magnesium  methyl,  benzyl,  and 
phenyl  halides.  These  di hydroant brands  undergo 
facile  transannul&r  loss  of  benzhydrol  rather  than 
water  with  resultant  formation  of  the  corresponding 
1  : 5-dichloro-9-&lkylanthracene. 

The  following  m.  p.  of  10-substituted  1  :  o -di- 
ch loro ~d'be nzkyd ryld ihydroa nth ra n ols  are  given  : 
10 -methyl,  160° :  ethyl,  140° ;  propyl ,  185° ;  isopropyl, 
170° ;  n -butyl,  182°;  \mbulyl,  212°;  iso amyl,  193° ; 
benzyl,  206° ;  phenyl ,  259°.  The  last  compound  under¬ 
went  change  in  boiling  xylene  solution  to  an  isomeric 
compound ,  m,  p.  271°;  both  isomerides  lose  benz¬ 
hydrol  with  formation  of  1  : 5-dichloro-9-phenyl- 
anthraccne.  The  isomerism  may  be  duo  to  a  non- 
coplanar  arrangement  of  the  anthracene  ring  system 
such  as  suggested  by  Schlenk  (A.,  1928,  1031), 

R.  J.  W.  Le  Fevre. 

Cholesterol.  V,  E.  Montig nie  (Bull.  Soc. 
chim.,  1928,  |iv],  43.  1403 — 1405). — When  treated 
with  an  acetic  acid  solution  of  mercuric  oxide,  chol¬ 
esterol  yields  a-hvdroxycholcstenol,  m.  p.  180°  (Mauth- 
ner  and  Suida,  A.,  1896,  i,  425),  and  resinous  products. 
Only  the  acetate  is  obtained  when  cholesterol  is 
heated  with  10  mo  Is.  of  acetic  anhydride  at  150°; 
with  1  mol.  of  camphoric  acid  at  190 — 200°,  cholesteryl 
campkorate ,  GgH,4(C02C27H45)2,  m.  p.  133 — 134°,  is 
obtained.  Perchloric  acid  at  100°  acts  as  a  dehydrat¬ 
ing  agent,  giving  p-e holes terylene,  in,  p.  193°,  and 
a-cholestcrylenc,  m.  p.  79 — 80°  (ef.  A.,  1927,  556,  969), 

R,  Brightman. 

Specific  colour  reaction  for  ergosterol  and  its 
transformation  products,  E.  P,  Hattssler  and  E. 
Brauchu  (Helv.  Chim.  Acta,  1929,  12,  187 — 193). — 
The  Tortelii  and  JafTe  colour  reaction  (A.,  1914,  ii, 
822)  appears  to  be  specific  for  ergosterol  and  its 
derivatives.  A  positive  reaction  can  be  obtained  with 
1 —1*5  mg.  even  in  presence  of  cholesterol  or  phyto- 
steroL  Zymosterol  (Maclean,  A.,  1928,  329)  after 


further  purification  from  ether,  or  removal  of  admixed 
ergosterol  by  irradiation,  has  m.  p.  105 — 107°,  [a]f 
+44*0°  in  chloroform.  It  also  gives  the  above  colour 
reaction,  but  not  so  strongly  as  ergosterol,  indicating 
that  it  might  be  an  isomeride  or  a  rearrangement 
product.  Definite  positive  reactions  are  given  by 
taoe rgosteryl  acetate,  dehy dr oergosterol ,  and  dehydro- 
ergosteryl  acetate.  From  one  attempt  to  prepare 
tsoergosteryl  acetate  a  substance,  m.  p.  132 — 134°, 
[ocj20  —170*9°  in  chloroform,  was  obtained.  This 
depresses  the  m*  p.  (133 — 135°)  of  tsoergosteryl 
acetate,  and  gives  a  positive  colour  reaction.  Irradi¬ 
ation  of  a  solution  of  ergosterol  in  olive  oil  for  3*5  hrs, 
causes  a  50%  diminution  in  the  intensity  of  the  colour ; 
the  decrease  in  colour  of  an  irradiated  benzene 
solution  is  of  the  same  order  after  4  hrs.,  but  after 
16  hrs.  the  original  intensity  is  almost  reached. 
Positive  reactions  were  also  given  by  the  lipoid  from 
calf's  bone-marrow,  two  specimens  of  linseed  oil, 
poppy-seed  and  ehaulmoogra  oils,  and  the  ether 
extract  from  Meconium, 

The  reaction  is  not  given  by  cholesterol  from  various 
sources,  or  *  its  derivatives,  phytosterol,  plant  and 
animal  lipoids,  olive,  cotton-seed,  sesamd,  nut, 
walnut,  peach,  sweet  almond,  soya -bean,  castor, 
croton,  hydnocarpus,  and  rapeseed  oils,  the  sterols 
from  gallstones,  cholic,  glyeoeholic,  and  taurocholic 
acids,  and  the  bile  acids  from  ox,  pig,  and  human 
bile.  Bu  Burton. 

Norcarane.  F.  Ebel,  R.  Brunner,  and  P. 
Mangelli  (Helv.  Chim.  Acta,  1929,  12,  19 — 26),— 
When  cyclohexene  is  treated  at  88°  with  ethyl  diazo¬ 
acetate  in  presence  of  copper  bronze  53%  of  ethyl 

fiorcaraneearboxylate,  C4H $<Cq jj>>CH*C02E  t,  b.  p. 


109 — 110°/18  mm.,  is  obtained.  This  is  hydrolysed 
by  alcoholic  potassium  hydroxide  to  nor  car  ant- 
carboxylic  acid ,  m,  p.  97°,  the  barium  salt  of  which 
when  distilled  with  barium  and  zinc  oxides  yields  a 
mixture,  b.  p.  Ill — 112°,  of  norcarane ,  b.  p.  110°,  and 
an  unsaturated  hydrocarbon  (about  35%),  separable 
by  treatment  with  benzoyl  peroxide.  H.  Burton. 

Products  of  the  auto-condensation  of  ethyl 
hexahydroanthranilate  and  ethyl  A4-tetrahydro- 
anthranilate.  F.  P.  Mazza  [with  M.  Ferrajolo] 
(Rend.  Accad.  Sci.  fis.  mat.  Napoli,  1927,  [iii],  33, 
229 — 236). — Gradual  auto-condensation  of  ethyl  hexa- 
hydTOunt\\mnilQ.teyiQldshemhydroanthranilicdipeptide 

*  ,  . ,  CH2*CH2-CH*CO*NH*CH*CHyQH2  _  „ 
anhydride,  5h2-CH2-CH-NH-CO-OH-CH2*CH,’  1 

300 — 305°  (decomp,),  which  forms  a  diacetyl  deriv¬ 
ative,  m.  p.  210 — 211°,  and  is  hydrolysed  by  aqueous 
potassium  hydroxide  to  the  dipeptide, 

decomp,  about  250° ;  this  gives  a  copper  salt  (~r2H>0) 
and  an  ethyl  ester,  m,  p.  102°.  A *~Tetrahydro- 
anthranilic  dipeptide  anhydride ,  m.  p.  about  280°,  the 
dipeptide,  in .  p.  270°,  and  its  ethyl  ester,  m.  p.  106— 
108°,  were  also  prepared.  T.  H.  Pope. 


Salts  of  aromatic  nitriles.  II.  Potassio- 
pheny  lace  ton!  trile.  M.  M.  Rising,  I.  E.  Musk  at, 
and  E.  W.  Lowe  (J.  Amer.  Chem.  Soc.,  1929,  51, 
262 — 265;  cf.  A.,  1928,  881). — Sodiophenylaceto- 
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nitrile  has  been  previously  described  (Upson  and 
Thompson,  A.,  1022,  i,  343),  Potassium  powder  and 
phenylaeetonitrile  in  dry  ether  in  an  atmosphere  of 
nitrogen  yield  yellow  polamiophenylaceionitrile »  which, 
like  the  sodio- derivative,  reacts  in  tautomeric  forms. 

H.  E.  E,  Notton. 

Action  of  phthalic  anhydride  on  triainino- 
resorcinol.  M.  Covello  [with  P.  L.  Sgatola] 
(Rend.  Acead.  Sci.  fis.  mat.  Napoli,  1927,  [iii],  33, 
240 — 243) . — Triphthalyhtyphnamine , 

::>x- 1  C6H(OH)2[l  :  3],  m.  p.  above  300°, 

prepared  by  heating  triaminoresorcinol  hydrochloride 
with  phthalic  anhydride  in  an  atmosphere  of  carbon 
dioxide,  gives,  when  treated  with  aqueous  potassium 
hydroxide,  styphnaminolr iphihal ic  acid, 

(C02H*C0H4-CO •NH*)3C8H( OH )2,  m.  p.  235°,  which 
forms  a  silver  salt,  an  acetyl  derivative,  m.  p.  above 
300°,  and  a  benzoyl  derivative,  m.  p.  275°,  and  yields 
phthalimide  when  oxidised  by  nitric  acid. 

T.  H.  Pope. 

Resolution  of  di-thyroxine.  C.  R.  Harxngton 
(Biochem.  J,,  1928, 22, 1429 — 1435). — -Formyl* 3  :  5-di- 
iodoihyrmiine  (the  term  thyronine  is  used  for  de-iodo- 
thyroxine),  m.  p.  207°,  is  prepared  by  treating  the 
racemic  di-iodo thyronine  with  formic  acid.  The 
racemic  formyl  derivative  was  boiled  with  l-phenyl- 
ethylaminc  and  on  cooling  an  optically  impure  salt 
separated,  but  the  mother- liquor  yielded  fairly  pure 
formyl-LS :  B-di-iodothyronine,  C24H2|03NoI2,  ni.  p. 
214°  (clecomp.),  [&]fm  +27*8°.  This  was  converted 
by  hydrobromic  acid  into  1-3 : B-di-iodothyronine, 
m.  p.  256°  (decomp.),  [a]fjm  — 1*3°,  from  which  ^-thyr¬ 
oxine,  hr  p.  235 — 236°,  [a]Jhi  —3*2°,  was  obtained  by 
I  odi  nation  (cf.  Haring  ton  and  Barger,  A.,  1927,  358). 
The  preparation  of  d-thyroxine,  m.  p.  237°  (decomp.), 
M««i  +2*97°,  was  carried  out  on  similar  lines.  The 
&«-phenylethylamine  salt  of  the  racemic  formyl, 
derivative  of  di-iodothyronine,  m.  p.  187 — 188°, 
Mmi  —21*9°,  was  converted  into  formyl* d-3  :  5 -di- 
Motkyronine,  m.  p.  210°,  “**26*9°,  from  which 

d-3 :  o-didodolhyronine,  m.  p.  256°  (decomp.),  [*]fm 
+1*15°,  was  obtained  and  the  latter  was  iodinated. 

hTyrosine  on  iodination  in  ammonia  yielded 
3 ;  5-di-iodotyrosine,  [a]^sl  +2*6°.  I -Tyrosine  does 
not  suffer  racemisation  when  reduced.  1-Thyroxine 
fe  about  three  times  as  active  physiologically  as  its 
J-iseineride.  "  S.  S.  Zilva. 

^  Derivatives  of  thyroxine.  J.  N.  Ashley  and 
C.  R.  Harington  (Biochem.  J.,  1928,  22,  1436 — 
1445). — Glycyl-  and  dZ-alany  1-thyroxine  liave  been 
prepared  (a)  by  condensing  chloroacetyl  chloride  and 
*-bromopropionyl  chloride  respectively  with  the 
methyl  ester  of  3  :  5 - d i-iod o t hyro nine  followed  by 
hydrolysis  of  the  ester  group  and  iodination,  and 
(b)  by  condensing  the  acid  chlorides  with  thyroxine 
methyl  ester  followed  by  hydrolysis  of  the  ester  group 
and  treatment  with  ammonia.  3  :  o- Di-iodothyronine 
methyl  ester  hydrochloride ,  m.  p.  230°  (decomp.),  is 
prepared  by  treating  the  amino-acid  in  methyl  alcohol 
’with  dry  hydrogen  chloride.  From  this  compound 
the  methyl  ester,  Ci*KlsQ4NJ,:  m.  p.  174—175%  is 
obtained  by  neutralisation  with  sodium  hydroxide. 
By  condensing  the  ester  with  chloroacetyl  chloride  in 


anisole,  chloroacetyl’ 3  :  o-di-iodolhyronine  methyl  ester, 
m.  p.  160°,  was  prepared,  which  by  hydrolysis  with 
sodium  hydroxide  yielded  chloroacetyl’ 3  :  B’di-iodo* 
thyronine,  m.  p.  166 — 168°.  The  latter  compound 
when  treated  with  ammonia  gave  glycyl- 3  :  B-di-iodo* 
thyronine,  C17H1605N2L>  (not  melted  definitely  below 
290°),  which  on  iodination  yielded  glycylthyroxine , 
0i7Hi405N2I4.  The  following  were  the  stages  in  the 
attempted  synthesis  of  the  alanyl  derivative. 
a-BromopropionyU 3  :  5 -di-iodolhyron i ne  methyl  ester, 
C10H18O5NBrI2,  m.  p.  101 — 162%  prepared  in  the 
same  way  as  the  corresponding  chloroacetyl  compound, 
by  hydrolysis  gave  a  -  bromoprop  tonyl*  3  :  o-didodo- 
thyronine,  m.  p,  194 — 195°,  which  on  treatment  with 
ammonia  gave  dl-cdanyl-Z  :  5-di- iodothyron hie,  m.  p. 
207°.  The  iodination  of  the  d/-alanyl  derivative  was 
not  successful. 

The  second  method  of  synthesis  was  carried  out  as 
follows.  Thyroxine  methyl  ester  hydrochloride,  m.  p. 
221*5°  (decomp.),  obtained  by  treating  thyroxine  in 
methyl  alcohol  with  dry  hydrogen  chloride,  on  hydro¬ 
lysis  gave  thyroxine  methyl  ester,  m.  p,  156° ;  this  was 
condensed  with  chloroacetyl  chloride  in  anisole, 
giving  chloroacetylthyroxine  methyl  ester,  m.  p.  159 — 
160°,  and,  by  hydrolysis,  chloroacetylthyroxine ,  m.  p. 
201 — 202°  (decomp.).  Glycylthyroxine ,  m.  p.  188 — 
190°  (decomp.),  identical  with  the  product  obtained 
by  the  first  method,  was  prepared  by  heating  the  last 
with  ammonia.  Similarly,  in  the  synthesis  of  the 
alanyl  derivative  the  following  compounds  were 
prepared :  a-bromopropiofiyUkyrozine  methyl  ester, 
m.  p,  199 — 201°  (decomp.);  <x-bromoprop ionylthyr- 
oxine,  in,  p.  193 — 194°  (decomp.);  alanylihyroxine, 
m.  p.  195 — 200°  (decomp.). 

IS’Laclyllhyr oxine,  m.  p.  199 — 200°  (decomp.),  was 
prepared  by  treating  with  sodium  hydroxide  N -acetyl- 
taciyllhyroxine  methyl  ester,  021H290-NI4,  obtained 
from  aeetyl-lactyl  chloride  and  thyroxine  methyl  ester, 
in  anisole. 

The  following  amines  were  prepared :  by  heating 
3  :  5- di-iodo  thyronine  with  diphonylamine  in  a  current 
of  dry  hydrogen,  3  :  B-di-iodothyronamine  (I),  m.  p. 
I 

HO<^^-0-/^C  (I). 

243 — 245°  (hydrochloride,  m.  p.  285 — 290°),  and 
thyroxamine,  C141IU02NI4,  m.  p.  207°  (decomp.) 

( chloroacetate ,  CieH1404NCl,  m.  \).  152°),  by  similar 
decarboxylation  of  thyroxine,  as  in  the  preceding 
preparation. 

Glycyl-,  cft-alanyl-,  and  AMactyl-thyroxine  are  not 
more  soluble  in  water  than  thyroxine  and  con¬ 
sequently  do  not  possess  a  higher  therapeutic  value 
than  the  parent  compound,  8.  S,  Zilva. 

Synthesis  of  esters  of  ay-dicyano-p-henzyl- 
glutaeonie  acid.  Y.  Urushibara  (Bull.  Chem, 
Soc,  Japan,  1928,  3,  3 1 6— 320)  —  Phenylacetyl 

chloride  condenses  with  ethyl  sodiocyanoacetate  in 
benzene  solution  with  the  formation  of  ethyl  a-cyano- 
y-plienylaeetoaeetate,  which  on  ethylation  with  ethyl 
iodide  afforded  ethyl  a-cyano-fhethoxy-y-phenyl- 
crotonate  (cf.  Smith  and  Thorpe,  1907,  91, 

1905).  The  condensation  of  the  latter  with  ethyl 
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sodiocyanoacetate  in  ethyl-alcoholic  solution  gave  the 
tnonohydrale  of  diethyl  ay-dicyano-fi-benzylglutaconoie, 
C02Et*C(CN');C(CH2Ph)*uH(CN)‘C02Efc,  m.  p.  131°, 
whilst  methyl  sodiocyanoacetate  yielded  the 
hydrate  of  methyl  ethyl  ay-dicyaiio^-beiizylgluiaconaU, 
imp.  about  115°,  Anisomeride  of  the  last-named,  in.  p. 
about  115°,  was  produced  by  the  condensation  of 
methyl  a-eyano-p-ethoxy-y-phenylcrofconatc  and  ethyl 
sodiocyanoacetate.  In  the  above  monohydrates,  it  is 
supposed  that  a  cyan o -group  is  hydrated  to  a  earb- 
anivl  group.  A.  I.  Vogel. 

Fhenylsuccixuc  acid  series.  IX,  Resolution 
of  r-diphenylsuecm-*-  and  -p-naphthylamic 
acids  into  their  optical  antipodes.  X.  Raeemis- 
ation  phenomena  observed  during  the  action  of 
water  '  and  bases  on  optically  active  diphenyl- 
succinic  anhydrides.  H.  Week  and  E.  Weight 
(J.C.S.,  1929,  136—138,  138— 141).— IX.  r-Diphmyl- 
$ u ccin-x- naphtli ylamie  acid,  m.  p.  217 — 219°  (decomp,) 
(obtained  by  interaction  of  equivalent  quantities  of 
r-diphenylsuccinic  anhydride  and  a-naphthylamine), 
was  resolved  into  its  optical  antipodes  by  quinine  in 
alcoholic  solution,  the  salt  of  the  d-aeid  being  the  more 
sparingly  sol  able.  a-Biphmylsucdn  -  a t-naphtkylamic 
acid  has  m.  p.  206 — 207°,  [a]1,?  +205*8°  in  acetone. 
1  -D iphenylsucc in- a- » aph tk yla  rn ic  acid ,  m.  p.  206 — 207°, 
[>]J  —206 *6°  in  acetone,  was  separated  by  means  of 
cinchonidine  in  alcohol  from  the  crude  2-acid  obtained 
during  resolution  of  the  r-acid  by  quinine,  a -IX- 
phenylmcc in- x-naphth iL  ra.  p.  145°,  [a]¥J  +139*2°  in 
acetone,  fa]1,;  + 123*3°  in  chloroform  (prepared 

by  action  of  3%  ethyl -alcoholic  hydrogen  chloride  on 
the  corresponding  acid),  was  readily  raeemised  by 
alkali. 

a  -  B  i  phenyls  ucci  n  -  $-naphthylamic  acid,  m.  p.  188°, 
+380*9°  in  acetone,  was  obtained  by  resolution 
of  the  corresponding  r -acid,  m.  p.  201 — 202°,  by 
quinine  in  alcoholic  solution.  *~DiphenyUuccin~ 
fi-naphthil,  mu  p,  178—179°,  [a]j>  +104*9°  in  acetone, 
is  described. 

The  marked  diminution  in  specific  rotation  oc¬ 
casioned  by  conversion  of  the  acids  into  the  corre¬ 
sponding  substituted  iniides  and  the  irregularity  of 
influence  of  aryl  groups  ( (3-naphthyl,  phenyl,  p-tolyl, 
a- naphthyl)  on  the  specific  rotations  of  the  substituted 
cliphenylsuccinamic  acids  and  diphenykuccinimidcs 
are  pointed  out. 

X.  The  conversion  of  the  active  diphcnylsuccinic 
anhydrides  into  the  corresponding  substituted  amic 
acids  by  aniline,  p-tohiidine,  a-  or  8-naphthylamine  in 
cold  benzene  solution  was  not  accompanied  by  any 
marked  racemisation.  The  optical  activity  of  the 
diphcnylsuccinic  acids  which  resulted  from  the  action 
of  water  on  the  active  anhydrides  was  found  to  be 
greatly  influenced  by  the  presence  of  a  mutual 
solvent ;  thus  from  aqueous  acetic  acid,  aqueous 
ether,  aqueous  acetone,  and  aqueous  pyridine,  acids 
were  derived  with  the  respective  specific  rotations 
—364-7°  (from  2-anhydride),  +232*7°,  +110*7°,  and 
+22*4°  (from  d- anhydride)  whereas  the  homogeneous 
acids  had  [<x]D  +383°.  The  partly  raeemised  products 
always  contained  some  roegodiphenyisuccin ic  acid. 
This  was  true  also  for  the  mixtures  derived  from 
r-diphenylsuccinic  acid,  although,  in  certain  cases,  the 


proportion  of  me&o- acid  obtained  from  the  r -anhydride 
greatly  exceeded  that  derived  from  the  active  anhydr¬ 
ides  under  identical  conditions.  The  authors  con¬ 
sider,  therefore,  that  even  in  dilute  solution  the 
r -compound  does  not  behave  as  a  simple  mixture  of 
d-  a nd  {-forms,  hBiphenylsuccin- $-naphihylamic  acid, 
m.  }>.  188 — 188*5°,  [ot]lrTa  —388*2°,  is  described. 

R,  J.  W.  Lb  mkvBE. 

Synthesis  of  iso opianic  acid.  S.  X.  Chakra- 
yaeti  and  W.  H.  Peek m,  jun.  (J.C.S.,  1929,  193— 
196). — 5-Nitro-2  ;  3-dimethoxy cinnamic  acid  ( methyl 
ester,  m,  p.  154 — 155°)  is  obtained  either  by 
nitrating  2  : 3-dimethoxycmnamic  acid  or  by  con¬ 
densing  malonic  acid  and  o-nitro-2  :  3 -dim ethoxy, 
benzakleliyde  in  the  presence  of  piperidine.  It  is 
smoothly  reduced  by  ferrous  sulphate  and  ammonia 
to  o-amino- 2  ;  3-dimethoxycinnamic  acid ,  m.  p.  233® 
(decomp.),  wliioli  is  converted  through  the  diazo- 
compound  into  o-cyam-2  :  3-dimethoxycinnamic  acid, 
m.  p.  251°.  The  cyano-acid  is  oxidised  by  potassium 
permanganate  in  presence  of  benzene  to  5-cyano* 2  ;  3* 
dimethoxybenzaldehyde,  m,  p.  135°,  which  when  heated 
with  hydrochloric  acid  is  converted  into  wopiamo 
acid.  R.  J.  W.  Lb  Fevmb, 

Aldehydes  from  acetylenic  carhinols.  IV. 
3  -  Methyl  -  B  -  i«opropylci/efohexylideneacetalde- 
hyde.  H.  Rupe  and  A.  Gassmann  (Helv.  Chim.  Acta, 
1929,  12,  193 — 204). — 1 The  action  of  acetylene  on 
d-menthone  in  presence  of  benzene  and  soclainicle 
yields  3  -  methyl  -  6  -  isopropyl  - 1  -  ethinylcyolohexmi - 1  -d, 
b.  p.  101*5—102*5712*5  min.,  df  0*9257,  [«]g  +5*08" 
{silver  derivative),  which  when  heated  with  5  parts 
of  71%  formic  acid  changes  to  3 -methyl- 6 -isopropyl* 
cy clo/i exylideneacetatdehyde  (I),  b.  p.  Ill0/ 12*5  mm.r 
df  0*9115,  [cx]5  +82*9°  (semicarbazone,  ni.  p.  146— 
147°),  the  oxime,  m.  p.  101°,  [a]f?  +103*09°  in  benzene, 
of  which  is  hydrolysed  by  aqueous  oxalic  acid,  form¬ 
ing  menthone.  Magnesium  ethyl  bromide  converts  I 
into  a  mixture  of  3 -methyl- Q-mopropyleyelohexylethyl- 
carbinol ,  b.  p.  125°/ 12  mm.,  and  a -3 -methyl -isopropyl* 
oyolohexylidene-^-buiem,  G10H5gICH«CffiCHMe,  b.  p. 
99°/12  mm.  Oxidation  of  I  with  alkaline  potassium 
permanganate  yields  p-methyladipic  and  S-iaobutyryl* 
p-methyl-n-valeric  acids  {semicar  bazone,  m.  p.  152°), 
whilst  reduction  with  hydrogen  and  a  nickel  catalyst 
gives  Z-methylS-mopropyfoYelohexylacetaldehyde,  b.  p. 
106— 107712  mm.,  df  0*9032,  146111,  Of 

—51*28°,  purified  through  its  semicarhamm ,  decomp. 
222°  {oxime,  m.  p.  102°,  [*]ft  +34*11  together  with 
the  corresponding  alcohol.  EL  Rtotox. 

Arylidene  2  :  4-diphenylsemicarbazones  from 
aldehydephenylhydrazones  and  phenylcarb- 
imide.  G.  ILrNtmxi  and  S.  D’Ueso  [witli  S. 
Guqlxelmiko,  P.  Salakitro,  D,  Tokkisi,  and  31. 
Vasta]  (Gazzetta,  1928,  58,  808 — 820}.— The  inter¬ 
action  of  benzaldehydephcnylhydrazone  and  phenyl- 
carbimide  to  give  benzaldehvde-2 ;  4-diphenylsemi- 
carbazone,  GHPh:X*NPh«CO*NHPh  (cf.  Busch  and 
Walter,  A.,  1903,  i,  522),  proceeds  readily  in  benzene 
solution.  In  hot  solution,  the  semiearbazone  (new 
m.  p.  174 — 175°)  and  some  s~dipheuylcarbamide  arc 
obtained ;  in  the  cold  the  former  is  produced  more 
slowly,  but  in  better  yield,  together  with  two  yellow 
secondary  products,  one,  a  mixture,  having  m.  p. 
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175—188°,  and  the  other  m.  p.  104 — 196°,  The 
semiear bazono  is  readily  reduced  to  g-diphenylcarb- 
amide,  with  a  substance ,  m,  116 — 118° ;  when 

treated  with  phenylhydrazine  it  yields  benzaldehyde- 
phenylhytlrazone  and  other  products. 

o-  and  M-Nitrobenzaldehydephenylhydrazones  do 
not  react  satisfactorily  in  benzene;  with  phenyl  - 
carbimidc  alone  the  corresponding  semicarbmones  arc 
formed,  m.  p.  190 — 192°  (decomp.)  and  206 — 208° 
(deeomp.),  respectively,  identified  by  reduction  to 
the  carbamides.  The  p-isomeride  reacts  very  slowly 
in  benzene,  and  more  rapidly  without  solvent,  giving 
the  corresponding  semicarbazone,  m.  p.  199 — 201°; 
piperonalphenylhydrazone  gives,  in  cold  benzene, 
fiperomd- 2  :  <k-diphenyUemicarbazonc ,  m.  p.  169 — 
169*5°  (decomp.).  E.  W.  Wignalu. 

Action  of  bromine  on  some  hydrazones.  IL 
R.  Cius a  and  P.  Mega  (Gazzetta,  1928,  58,  831 — 
840). — The  compound  described  by  Ciusa  and  Vec- 
chiotti  (A.,  1916,  i,  437)  as  p-bromobenzaldehyde- 
2 : 4-dibromophenylhydrazone  is  found  to  be  a-hromo- 
benzaldehyde- 2  :  4* dibromophenylhydrmom ,  since  its 
aliphatic  bromine  atom  will  react  with  aniline,  or 
can  be  determined  by  titration  after  boiling  with 
sodium  acetate  in  alcohol ;  the  formation  of  p-bromo- 
bemoic  acid  during  oxidation  must  be  attributed 
to  bromination  during  the  oxidation  process,  since 
benzoic  acid  is  also  formed.  Similarly,  anisaidehyde 
gives  rise  to  to  -  brom  oanisaldehyd-e-2  :  4-dibromophenyl  - 
hjdrazone,  m.  p.  135%  and  benzaldehyde - ni  tro - 
phenylhydrazone  to  benzaldehyde-2-bromoA-nitro- 
pkntjlkydmzone ,  m.  p.  171°;  in  each  of  these  com¬ 
pounds  the  bromine  may  be  determined  as  above, 
tie  second  giving,  with  sodium  acetate  and  acetic 
add,  the  O-acetyl  derivative  of  18-benzoyl-W -2~bromo- 
4-m t rophenylhydrazi m „  The  benzoyl  group  of  the 
kst  compound  may  be  removed  by  boiling  with 
hydrochloric  acid  and  alcohol,  giving  rise  to  2 -br&mo- 
t'niirophenylhydrazim ,  m.  p.  143°  (benzaldehyde- 2* 
bromoA  -  ni  tro ph  enylhydrazone,  m.  p.  166°).  tn-Nitro- 
benzaldehyde-p'-mtrophenylhydrazone  is  brominated 
lQ<a'brQmo-m-niirobenzaMehyde-2-bromoA-nitrophenyh 
hydmzone,  m.  p.  212 — 213°,  from  which  the  above 
hydrazine  may  again  be  prepared.  Finally*,  the  same 
hydrazine  is  synthesised  by  brorainating  the  benzoyl 
derivative  of  |?-nitroaniline,  hydrolysing  the  product, 
aid  diazotising  and  reducing  the  2-bromo-4-nitro- 
aniline  thus  obtained.  E.  W.  Wigkall. 

Trichloro-  and  tetrabrorao-nitrobenzalde- 
hydes,  hexachloro-  and  octabromo-indigotins. 
C.  van  be  Bunt  (Bee.  trav.  ehim.,  1929,  48,  121 — 
W6).— 3  :  4  :  o-Tribromocinnamic  acid,  m.  p.  216 — 
216%  and  its  2-?iiffu-derivative,  m.  p.  264 — 265°  (de¬ 
comp.),  are  obtained  from  the  corresponding  benz- 
aldehydes  by  the  Perkin  reaction.  Treatment  of 
both  these  acids  with  warm  absolute  nitric  acid 
yields  3:4:  o4ribromo-2<a-dinitrostyrme.  m.  p.  228 — 
230°  (decomp.),  which  could  not  be  reduced  success- 
Mly  to  tribromoindole  (c£.  van  der  Lee,  A.,  1920, 
179).  When  3:4:  5-tribromobenzaldehyde  is  treated 
with  a  mixture  of  absolute  nitric  and  concentrated 
sulphuric  acids  at  100°,  3:4:  54ribromo-2  :  6-dinitro - 
benzoic  acid ,  ra,  p.  245 — 248°  (decomp.),  is  obtained. 
When  crystallised  from  boiling  alcohol  this  acid  elimin¬ 


ates  carbon  dioxide,  yielding  4:5:  6-tribromo-l  : 3- 
dinitrobenzene.  ChJorination  of  p-aminobenzalde- 
hyde  hydrochloride  in  75%  acetic  acid  solution  gives 
3  :  d-dichloroA-aminobmzaldehyde ,  in.  p.  144D  [phenyl - 
hydrazom,  m.  p.  156 — 157°;  p-nitrophenylhydrazone, 
m.  p.  288 — 289°  (decamp.) ;  semimrbazone,  m.  p. 
248 — 250°  (decorap.) ;  semioxamazone,  m.  p.  260— 
270° ;  azine,  m.  p.  285 — 280°],  chlorinated  further 
to  2:4: 6-triehloroanilme,  and  converted  by  the 
Sandmeyer  reaction  into  3:4:  SdricMorobenmldehyde , 
m.  p.  90 — 91°  {jjhenythydrazone ,  m.  p.  147°;  p-nitro- 
phenyl  hydra  zone,  ra.  p.  342°  (decomp, ) ;  semimrbazom} 
m.  p.  252 — 254°,  resolidifying  with  m.  p.  284°; 
semioxamazone ,  in.  p.  297 — 298°  (decomp.) ;  azine, 
m.  p.  289 — 289*5°].  Nitration  of  this  with  cold 
absolute  nitric  acid  yields  3:4: Q4ricMoro-2-nitro- 
benzaldehyde  (I),  ra.  p.  118*5 — 119°  [phenylhydrazone , 
yellow  and  red,  m.  p.  229°  (deeomp.),  modifications; 
p-n it rophenylhydrazom,  m.  p.  293—294°  (decomp.) ; 
semimrbazone,  ra.  p.  278 — 279°  (decomp,);  semi¬ 
oxamazone ,  m,  p.  303 — 304°  (decomp.);  azine,  m.  p. 
287 — 288°  (decomp.)],  oxidised  by  alkaline  potassium 
perm  anganat  e  to  3:4:5-  Irichloro  -  2  -  nitrobenzoic 
acid,  m.  p.  181 — 181*5°,  and  converted  by  absolute 
nitric  and  concentrated  sulphuric  acids  into  3:4:5- 
irichloro- 2  :  §-dinilrobenzoic  acid,  m.  p.  219 — 221*5°. 
This  acid  also  eliminates  carbon  dioxide  in  boiling 
alcoholic  solution,  forming  4:5:  6- trieh loro-1  :  3-di¬ 
nitrobenzene.  3:4:  5-Triehlorobenzoic  acid  has  m.  p. 
210 — 210*5°  (lit.  203°). 

Nitration  of  2:3:4: 5 -tctrabromobenzaldehyde 
with  a  mixture  of  absolute  nitric  and  concentrated 
sulphuric  acids  at  50 — 60°  affords  3:4:5:  (S4etra- 
bromo - 2 -nitrobenza Idehyde  (II),  m.  p,  225—227°  (de¬ 
comp.)  after  previous  darkening  and  sintering,  whilst 
oxidation  with  potassium  permanganate  gives 
2:3:4:  5 - tet rabromobenzo ic  acid,  ra,  p.  234°  (slight 
decomp.).  This  last  compound  is  nitrated  to 
3:4:5:  6 - ietrabromo-2 - n iirobenzoie  mid }  m.  p.  238— 
240°  (decomp.),  which  does  not  lose  carbon  dioxide 
when  its  alcoholic  solution  is  boiled.  2  :  4-Dichloro- 
3  :  5-dibromobe nzaldehyde,  m.  p.  110—111%  prepared 
by  the  Sandmeyer  reaction  from  the  2-ehloro«4-ammo- 
eompound,  is  nitrated  to  4  :  §-dichloro~ 3  :  5-dibromo- 
2 -nitmbenzaldehyde  (III),  mu  p,  198 — 199°. 

Conversion  of  the  halogeno-2-nitrobenzaldehydes 
into  the  polvhalogeiiated  indigo  tins  is  effected 
by  warming  with  acetone  and  sodium  hydroxide 
solution.  Thus,  5  :  5' :  0  :  6' :  7  : 1’  -hexachloro-, 
4 : 4' :  5  :  5' :  6  :  6' :  7  :  7'-oefcabromo-,  and  4 : 4' :  6 : 6'- 
tetmchloro-S  :  5' :  7  :  7 f4etrabromo-i ndigot ins  are  ob¬ 
tained  from  I,  II,  and  III,  respectively. 

H.  Burton. 

Products  with,  an  odour  of  musk  and  carbon 
rings  containing  a  large  number  of  linkings.  L. 
Buzicka  (Bull.  Soe.  ehim.,  1928,  [iv],  43,  1145— 
1173). — >A  lecture  surveying  recent  work  on  tho 
constitution  of  rauscone  and  civctone,  and  the  syn¬ 
thesis  and  behaviour  of  carbon  ring  systems  con¬ 
taining  a  large  number  of  linkings  (cf.  A.,  1926,  614, 
015,  726,  727,  1142;  1927,  1189;  1928,  642,  887). 
In  further  elucidation  of  the  constitution  of  museone, 
it  is  shown  that  neither  the  d-p-methyltridecane-ocv- 
diearboxylie  acid,  m.  p.  69%  obtained  by  condensation 
with  benzaldehyde  and  treatment  of  the  benzylidene- 
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muscone  with  ozone  and  chromic  acid  nor  its  methyl, 
ether  can  be  racemised,  and  the  inactivity  of  the 
mixture  of  two  acids,  CuMmOif  obtained  by  oxidation 
of  muscone  is  consequently  due  to  mutual  compens¬ 
ation  of  the  two  adds.  Muscone  is  thus  regarded 
as  /-2-methyicj/c/opentadecanone  (cl  A.,  1926,  1143). 
dl-2 -MeihyUridecane-xv-dicarboxylic  mid  obtained  by 
synthesis  has  m.  p.  76*  ( anilide ,  m.  p.  133°),  but 
shows  no  depression  of  in.  p.  when  mixed  with, 
the  degradation  product  of  muscone.  The  molten 
acid  on  solidifying  has  m.  p.  10°  lower.  Oxidation 
of  exalt  one  with  persulphurie  acid  affords  the  lactone 
of  o-hydroxypentadecoic  acid  (exaltolide). 

R.  RrIGHTMAN. 

3  :  S-Diphenylei/doliexenone,  A.  D.  Petbov  (J. 
Russ,  Phys.  Chem.  Soe.,  1928,  60  1441—1445).— 
The  reactions  of  3 ;  o-diphenylcvc/ohexenone  w  ith 
hydrogenating  and  dehydrogenating  agents  have 
been  investigated.  By  hydrogenating  the  ketone  at 
240*750  atm.  in  presence  of  nickel  oxide  as  catalyst, 

1  : 3-dieydohexyk ydbhexane  was  obtained  in  two 
Isomeric  forms,  m.  p,  86°  and  b.  p.  202114  mm., 
respectively.  By  heating  the  ketone  at  300°  in 
presence  of  platinised  charcoal,  3  : 5-diphenylphenol, 
in.  p.  SS — 92  \  was  obtained,  whilst  reduction  with 
absolute  alcohol  and  metallic  sodium  gave  a  50%  yield 
of  3 : o-diphenvlcyr/ohexanol,  m.  p.  127°,  easily 
oxidised  to  3  :  5-dipheny  k r/c/ohexanone,  m,  p.  139 — 
140--  M.  ZvE OIXTZOV. 

Use  of  zirconium  tetrachloride  in  organic 

synthesis.  P.  Kkishxamcbti  (J.  Madras  Univ., 
11128,  [Reprint],  5  pages) . — Zirconium  tetrachloride 
may  be  usee!  in  place  of  aluminium  chloride  in 
condensations  involving  (a)  elimination  of  hydrogen 
chloride  (preparation  of  acetophenone,  benzophenone, 
anisaldehyde,  and  diphenylmethane),  (6)  elimination 
of  water  (phenolphthaiein),  (c)  elimination  of  alkyl 
halide  (demethyiation  of  anisole),  and  (d)  con¬ 
densations  of  phenylcarbimide  with  benzene  and 
its  derivatives.  It.  is  more  easy  to  handle  and 
more  readilv  preserved  than  the  older  reagent. 

J.  W-  Baker. 

Reduction  of  phenyl  naphthyl  ketones  by  the 
binary  system,  magnesinm-magnesinm  iodide. 
W.  E.  Rachmaxx  and  R.  V.  Shaxkhasd  (J,  Amer. 
Chem.  Soc.,  1929, 51,  306— 309).— Phenyl  ^-naphthyl 
ketone  Is  reduced  by  the  above  system  to  an  equili¬ 
brium  mixture (I) of  the  green  I-efyl^CPh{C10H-)*OMgI, 
and  its  dimer «fe,  which  is  converted  by  water  into 
jL^-diphenybxZ-di-x-rmph&hyleihylene  glycol  (II),  m.  p. 
220°  (decomp.).  When  heated  with,  acetyl,  chloride 
this  is  almost  quantitatively  converted  into  benzoyl- 
pkenyldi-x-napkihylmeikam,  m.  p.  216—217°,  the 
naphthyl  group  wandering  in  preference  to  the  phenyl 
The  second  2  S-diphenyl  2  3~di~  2-naphthy  le  t  hylene 
glycol,  m.  p.  15S~  {Cohen,  A.,  1919,  i,  124.  210),  may 
be  transformed  into  II  by  treatment  with  a  Grignani 
reagent,  when  the  radical  formed  by  dissociation  of 
the  resulting  iodomagnesium  glycoloxide  changes  into 
I  and  is  then  decomposed  by  water.  The  second 
isomeride  is  converted  by  acetyl  chloride  into  a 
substance,  C^H^G,  m.  p.  232%  which  Is  also  formed 
from  phenyl  2-naphthyl  ketone,  zinc,  and  acetyl 
chloride  and,  unlike  most  pinaeolms,  is  only  slightly 


attacked  by  boiling  alcoholic  potassium  hydroxide. 
Phenyl  p-naphthyl  ketone  is  reduced  by  the  binary 
system,  or  by  zinc  and  acetic  acid  to  x§~diphenyl»%$- 
di-$-naphihyhthylem  glycol,  m.  p.  175°,  which  under¬ 
goes  naphthyl  w  andering  in  presence  of  acetyl  chloride, 
giving  benzoylphenyldi- ^-naphthylmethane,  m.  p.  181 — - 
182°.  H.  E,  P.  Notton. 

Organic  compounds  of  sulphur,  XI.  Com¬ 
parison  of  the  tendency  of  polymeric  thioketones 
towards  dissociation  with  that  of  the  corre¬ 
sponding  compounds  of  the  ethane  series.  A. 
Schonbebg  (Ber.,  1929,  62,  [B],  195 — 199;  ef.  A., 
1928,  896,  1375). — Replacement  of  the  phenyl  groups 
of  hexaphenylefchano  by  hydrogen  or  methyl  causes 
a  stabilisation  of  the  ethane  linking ;  the  same  effect 
is  observed  when  the  phenyl  groups  of  the  hypo¬ 
thetical  hexaphenyltrithian  are  substituted  by  hydro¬ 
gen  or  methyl  In  both  series  the  effect  of  hydrogen 
is  more  marked  than  that  of  methyl  If  two  phenyl 
groups  of  triphenylmethyl  are  replaced  by  the  sub¬ 
stituted  methylene  residue,  radicals  arc  obtained 
which  cannot  exist  “  free  ” ;  this  is  also  the  case 
with  thioketones.  Complete  or  partial  replacement 
of  the  phenyl  groups  of  hexaphenylethane  by  the 

radicals,  jp-0Me-CGH4-,  Ph-C6H4-  CcH1<°>CfH), 

o-OMe-CsH0  NMe2*C6H4-,  C6H4<®>C6H4,  leads  to 

compounds  with  a  tendency  towards  dissociation 
similar  to  or  greater  than  that  of  hexaphenylethane 
itself.  As  expected,  replacement  of  the  phenyl 
groups  of  t  hiobenzophenone  by  these  radicals  leads 
to  compounds  which,  like  t hiobenzophenone,  do  not 
tend  to  polymerise.  In  the  ethane  series,  the  sub¬ 
stituted  vinyl  group  behaves  similarly  to  the  phenyl 
group ;  this  is  also  the  ease  with  thioketones.  If 
one  or  two  phenyl  groups  of  thiobenzophenone  are 
replaced  by  substituted  vinyl  groups,  thioketones 
are  produced  which  do  not  tend  to  polymerise.  On 
the  other  hand,  attempts  to  convert  cydohexmom 
into  the  corresponding  thioketone  give  trithioeydo- 
hexanone,  which  does  not  become  depolvmerised 
when  heated-  The  close  analogy  can  be  explained 
only  by  the  hypothesis  that  the  dissociation  of 
ethanes  and  polymeric  thioketones  is  produced  and 
regulated  by  the  same  causes.  H.  Ween. 

Benzomanilanilide  and  henzoin-p-tolil-p- 
toluidide  as  ammono-benzoin  acetals,  H.  H. 

Strain  (J.  Amer.  Chem.  Soc.,  1929,  51,  269—273).— 
The  formulation  of  these  compounds  as  ammono* 
acetals  of  benzoin  (ef.  A..  I92S,  1134)  is  in  accordance 
with,  the  following  reactions.  Benzomanilanilide  is 
hydrolysed  by  boiling  alcoholic  hydrochloric  acid  to 
benzoinanllide  and  aniline,  and  benzoin -p~toliI 
/>- toluidide  to  benzom-p-toluidide  and  p-toluidine. 
They  are  nitrised  by  iodine  in  liquid  ammonia,  or  in 
benzene  by  a  current  of  air,  to  the  ammono-benzils, 
benzildiaml  and  benzildlp-tolil  Ammonolysis  by 
liquid  ammonia  at  130°  for  10  hrs.  affords  a  small 
yield  of  tetraphenylpyrazine,  m.  p.  252°.  The 
mechanism  proposed* by  Bischler  (A..  1893.  i7  519)  for 
the  formation  of  2  :  3 - diphen  viindole  from  benzoin  and 
aniline  is  confirmed,  by  the  almost  quantitative 
conversion  of  benzomanilanilide  into  this  compound  in 
benzene  in  presence  of  hydrogen  chloride  at- 180 — 200°- 
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Benzoin-p-tohl-p-toluidide  similarly  yields  2  : 3-di- 
phenyl-5-methylindole.  H,  E.  F,  Notton. 

Persistence  of  optical  activity  during  elimin¬ 
ation  of  water  from  optically  active  glycols*  II. 
Production  of  optically  active  ketones  by  semi- 
pinaeoiinic  transformation .  R.  Roger  and  A. 
McKenzie  (Rer.,  1920,  62,  [iij,  272— 284).— Ethyl 
/-mandelate  is  converted  by  magnesium  benzyl 
chloride  into  d-2- hydroxy -2 -phenyl -l  :  l-dibenzyl- 
dhanol,  m,  p,  136 — 137°,  [*]\j  +80*3°  in  ethyl 
alcohol,  (%lfi  +62  3°  in  chloroform,  [a]f  +96*8°  in 
acetone.  The  glycol  is  converted  by  concentrated 
sulphuric  acid  into  r-ay-diphenyl«y-benzylaeetone, 
m.  p.  14  5 — 15  o° ;  this  product  is  also  obtained  when 
the  action  is  effected  by  boiling,  dilute  sulphuric  acid, 
but  is  then  accompanied  by  d -&y-diphenyl~y-bmzyl- 
acdom,  m.  p.  11 — 78°,  [a]^  +-08°  in  benzene,  [a]^ 
+202°  in  chloroform  (among  other  values),  and 
1  -pheny  1-2-benzy lindene,  in.  p.  100 — 102°,  which 
appears  to  become  isoraerised  to  a  product,  m.  p. 
95—96°,  when  crystallised  repeatedly  from  ethyl 
alcohol.  The  optically  active  ketone  is  racemised  by 
concentrated  sulphuric  acid  or  by  alcoholic  potassium 
hydroxide;  the  latter  change  appears  to  be  uni- 
molecular.  d-Methyldeoxy benzoin  is  likewise  racem¬ 
ised  by  concentrated  sulphuric  acid.  The  first  phase 
of  the  elimination  of  water  from  the  d-glyeol  appears 
to  consist  of  a  semipina colime  transformation  yielding 
thed-ketone  which,  after  transitory  production  of  the 
sulphuric  ester  of  the  corresponding  substituted  vinyl 
a leohol,  passes  into  the  optically  inactive  ketone .  The 
observation  that  triphenylaeetaldehyde  is  converted 
by  acids  into  phenyldcoxybenzoin  suggests  the 
possibility  that  aldehydes  are  intermediate  products 
in  the  transformation  of  glycols  to  ketones  in  acid 
media  (cl  Danilov  and  Venus-Danilova,  A.,  1927, 460 ; 
Tiffeneau  and  Orekhov,  A.,  1926,  171,  172).  In  the 
present  instance  and  that  recorded  by  McKenzie  and 
Bennler  (A.,  1927,  243),  the  intermediate  formation 
of  the  corresponding  aldehyde  is  impossible,  since  the 
compound  would  be  optically  inactive  owing  to  the 
absence  of  an  asymmetric  carbon  atom  and  thus  could 
not  give  rise  to  an  optically  active  ketone.  The 
preservation  of  optical  activity  during  the  formation 
of  the  d-ketone  has  its  parallel  in  the  elimination  of  the 
aimno-group  from  optically  active  amino -alcohols  (el 
McKenzie,  Roger,  and  Wills,  A.,  1926,  610).  It  is 
suggested  that  ill  this  transformation  an  electric  charge 
plays  the  part  of  a  group,  so  that  the  dissymmetry  of 
the  molecule  remains  undisturbed. 

/-Benzoin  is  transformed  by  magnesium  benzyl 
chloride  into  l-benzylhydrobmzoin  ( 1- ^-hydroxy- «{3-d*- 
phenyl-v-benzyletkanol),  m.  p.  183 — 184-5°, 

—61°  in  chloroform,  [a]^— 22°  in  acetone  (among 
other  values),  which  is  converted  by  protracted  action 
of  boiling  acetyl  chloride  into  2  :  3-diphenylindene, 
m.  p.  176 — 177°,  isomerised  by  alcoholic  potassium 
hydroxide  to  1  : 2-diphenylindene,  m.  p,  197—108°; 
the  last-mentioned  compound  is  not  affected  by  the 
protracted  action  of  boiling  acetyl  chloride. 

H.  Wren. 

Elimination  of  the  amino-group  from  tertiary 
amino-alcohols.  ¥.  Semipinaeolinic  de-anim¬ 
ation  and  Walden  inversion.  A.  McKenzie  and 


A,  K.  Mills  (Rer.,  1929?  62,  [jBJ,  284—288;  cf.  A., 
1927,  457). — Ethyl  l -pheny  la  in  i  noacetate  hydro¬ 

chloride  is  converted  by  magnesium  benzyl  chloride 
into  d~@- amino- $-phenyh aa- dibenzijhikanol , 
(CHaPli)aC(OH)-CHPh»NH2>  m.  p.  144— 145°,  [scfij 
+59*2°  in  chloroform,  which  is  transformed  by 
sodium  nitrite  in  dilute  acetic  acid  solution  into  a 
mixture  of  d-ay«diphenyl-y-benzylaeetone,  m.  p, 
77*5—78°,  [a]j?  +283°  in  benzene,  and  d+« hydroxy- 
{3-diphcnyl-aoc-dibcnzylethanol,  m.  p.  136 — 137°,  [a]1,? 
+  81°  in  ethyl  alcohol,  identical  with  the  product 
obtained  by  Roger  and  McKenzie  (preceding  abstract). 
A  further  instance  in  favour  of  the  semipinaeolinic 
transformation  and  against  the  intermediateproduction 
of  an  aldehyde  is  afforded,  since  phenyldibcnzyl- 
aeetaklehyde  could  not  yield  an  optically  active 
ketone.  "  H.  Wren. 

Elimination  of  the  amino-group  from  tertiary 
amino  -  alcohols .  VI.  Action  of  nitrous  acid  on 
the  amino-alcohols  from  l-phenylaminoacetio 
acid,  A.  McKenzie  and  (Miss)  M.  S,  Lesslie  (Bor., 
1929,  62,  [Bl  288 — 295 ;  cf.  A.,  1927,  457).— Ethyl 
/-mandelate  is  converted  by  a  slight  excess  of  magnes¬ 
ium  ethyl  bromide  into  l- H -hydroxy- $-phenyl-ax-di- 
eihylelkanol ,  in.  p.  48 — 48*5°,  [xjB  —26°  in  ethyl 
alcohol,  [a]D  —32°  in  acetone.  From  ethyl  Z-phcnyl- 
aminoaeetate  hydrochloride  and  magnesium  ethyl 
bromide,  1  -$-amino- p -p/* enijl-xoc-dic thyleth an ol  hydro¬ 
chloride,  m.  p.  225 — 226°,  [a]1,;  —28*7°  in  water,  [a]]? 
— 17°  in  ethyl  alcohol,  is  derived.  The  amino-alcohol 
is  converted  by  nitrous  acid  into  a  mixture  of  r-p-hydr- 
oxy-p-phenyl-aa-dicthylcthanol,  m.  p.  88 — 89°,  and  a 
substance  which  is  dextrorotatory  In  ethyl  alcohol; 
the  optical  activity  cannot  be  ascribed  to  the  ketone, 
Et*CO*CHPhEt,  formed  by  semipinaeolinic  deamin¬ 
ation,  since  it  persists  unchanged  after  addition  of 
alcoholic  potassium  hydroxide. 

Ethyl  r-phenylaminoaeetate  hydrochloride  is  trans¬ 
formed  by  magnesium  methyl  iodide  into  r-$-amino- 
$-phenyl-QLVL-di meih ylethanol,  m.  p.  82*5 — 83*5°  {hydro¬ 
chloride,  m.  p.  173—175°),  from  which  methyl 
a-phenylethyl  ketone  is  obtained  by  means  of  nitrous 
acid.  The  dissimilar  course  of  the  change  in  the  eases 
of  the  dimethyl  and  diethyl  derivatives  is  attributed  to 
the  superior  saturating  capacity  of  the  methyl  group, 
which  causes  a  less  firm  union  of  hydroxyl  to  carbon 
in  the  methyl  compound.  Somewhat  unexpectedly, 
r-  $-amino- (3  -phen  yl  -xa-di-n-p  rojiylethanol  hydrochloride, 
m.  p.  210 — 212°  (from  ethyl  r-phenylaminoaeetate 
hydrochloride  and  magnesium  « -propyl  bromide),  is 
converted  by  nitrous  add  into  r- 3-hydroxy- p-phenyl- 
aa-di-w-propylethanol,  m.  p.  100—102°.  Ethyl 
d- mandelate  and  magnesium  »-propyl  bromide  afford 
d- ^-hydroxy- ^-phenyl- % x-di-n-propyleihanol,  m.  p.  67 — 
68°,  [a]D  +26*4°  in  ethyl  alcohol.  hfi-Amino- 
$-phenyl-  %&-di-Yi-propyUtha  nol,  m.  p.  120 — 121°,  [a][f 
—93*4°  in  ethyl  alcohol  (from  ethyl  f-phenylamino- 
acetatc  hydrochloride  and  magnesium  # -propyl 
bromide),  is  transformed  by  nitrous  acid  into  a 
mixture  of  r-andd-g-hydroxy-fLphenyl-aa-di-n-propyl- 
ethanol ;  the  presence  of  the  corresponding  optically 
active  ketone  is  excluded,  since  the  activity  of  the 
product  remains  unchanged  after  treatment  with 
alcoholic  potassium  hydroxide.  H,  Wren. 
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Phenylindene  series,  I.  3  : 3-Diphenyl- 
hydrindone.  C.  Mottreu,  C.  Dttfraisse,  and  P.  M. 
Dean  (Bull.  Soc.  chirm,  1928,  [iv],  43,  1367—1371).— 
PPp-Triphenylpropionie  acid,  m.  p.  179 — 180°,  ob¬ 
tained  in  76%  yield  by  condensing  triphenylcarbixiol 
with  malonic  acid  in  prcsenco  of  acetic  anhydride  at 
170—180°  (cf.  Posse,  A.,  1907,  i,  784),  is  converted 
into  3  :  3 -diphenylhijdrindone,  m.  p.  129 — 130°  (oxime, 
m.  p.  155—156°),  when  warmed  with  sulphuric  acid 
below  70°.  R,  Brightmax. 

Phenylindene  series.  II.  Conversion  of 
3  : 3 -dipheny  Ihy  dr  ind  one  into  2  : 3-diphenyl- 
indone.  C.  Moureu,  C.  Dufraisse,  and  P.  Bayeocq 
(Bull  Soc*  chirn,,  1928,  [iv],  43,  1371— 1380).— To 
obtain  confirmation  of  the  structure  advanced  for 
rubrene  (A.,  1928,  53,  594,  028,  996,  1127)  the 
synthesis  of  the  isomeric  hydrocarbons  I  and  II  from 
3  :  3 - diphcny  lhy  drind one  lias  been  attempted.  The 
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action  of  phosphorus  pent&bromide  on  3  :  3 -diphenyl- 
hydrindone  or  on  its  monobromo- derivative,  m.  p. 
154—155°,  gives  a  rf?6romo- derivative,  m.  p.  205°, 


C6H.pCPlvCBr2CO,  in  which  the  methylene  hydrogen 
atoms  are  substituted,  and  accordingly  the  acetylene, 

C8H|*CPlvC5C,  cannot  be  obtained  by  the  usual 
methods.  Phosphorus  tri bromide  converts  the  di- 
bromo-keione  into  a  substance ,  m.  p.  143—144°, 
neither  the  tetrabromide  -CBr2’CBr2~~,  nor  the 
dibromide,  -CBrICBr-,  being  obtained.  When  heated 
at  200°,  3  :  3-diphenyUiydrindone,  and  its  mono-  and 
dibromo-derivatives  are  converted  into  2  :  3-diphenyl- 
indone  (yield  75%  with  the  monobromo -ketone),  the 
yield  being  improved  in  presence  of  sulphur  with 
unsubstituted  and  of  iron  with  the  di bromo -ketone ,  a 
transformation  which  throws  doubt  on  the  structure 
of  3  :  3-diphenyihydrindone.  Amyl  nitrite  and  sodium 
ethoxide  in  alcohol  convert  the  latter  into  an  oximino- 
derivative,  m.  p.  220°,  which  with  acetic  add  and 
nitrosyl  sulphate  (cf.  Bouveault  and  Locquin,  A., 
1904,  i,  847)  affords  a  substance  (N  7*98%),  m.  p. 

164— 165°  (decomp.),  and  not  the  expected  diketone, 
pp $~TripJienylpropionyl  chloride,  m.  p.  120°,  in  presence 
of  aluminium  chloride  in  carbon  disulphide  at  50°  is 
converted  into  3  :  3-diphenylhydrindene.  The  yields 
of  2  :  3-diphenylindene  claimed  by  Orekhov  (A., 1920, 
i.  235)  on  heating  the  dibromide  (m,  p.  154 — 155°; 
cf.  Stobbe  and  Niedenzu,  A.,  1902,  i,  103)  of  benzyl - 
idenedeoxybenzoin  were  not  obtained. 

R.  Brightmax, 

Phenylindene  series.  III.  Derivatives  of 
2  :  3-diphenylindone.  C.  Moureu,  C.  Dufraisse, 
and  M.  Badoche  (Bull.  Soc.  chim.,  1928,  [iv],  43, 
1381 — 138S), — With  phosphorus  pentachloride  at 

165— 170°  2  :  3-diphenylindone  gives  (yield  81%)  a 
dichloro* derivative,  C23Hl4GCL»,  m.  p.  132—133°,  from 
which  with  copper  in  benzene  or  magnesium  in  ether 
2  :  3-diphenylindone  is  regenerated.  Alcoholic  potass¬ 
ium  hydroxide  removes  only  half  of  the  chlorine, 


yielding  a  substance,  m.  p.  14S— 160°.  Sodium  in  ether 
yields  a  substance,  C21Hlc02,  in.  p,  127—128°,  identical 
with  that  obtained,  together  with  a  substance, 
O21H10O,  m.  p.  87—88°  (cf.  Schlenk  and  Bcrgmann, 
A.,  1928,  1031),  by  the  action  of  sodium  on  2  :  3-di¬ 
phenylindone.  The  former,  C21Hlfi02,  with  phos¬ 
phorus  pentoxide  or  zinc  chloride  loses  1  mol.  of  water 
and  is  re-converted  into  2  :  3-diphenylindone,  but  its 
structure  is  undetermined.  The  second  compound  is 
also  obtained  by  the  action  of  iron  and  acetic  acid  on 
2  :  3-diphenylindone  or  its  dichloro -derivative,  and  is 
possibly  stereoisomeric  with  Schlenk  and  Bergmann’s 
compound.  When  heated  with  lead  oxide  it  is 
converted  into  2  :  3-diphenylindone. 

It,  Brightmax. 

DipMbalmiidobenzogtunones.  M.  Coveeeo 
[with  S,  Palma]  (Rend.  Accad.  Sci.  fis.  mat.  Napoli, 

1928,  [in],  34,  149-151),— 2  : 3-,  2:5-,  and  2  : 6-Df- 
phtkalimidoquinols,  m.  p.  250 — 300°  (decomp,),  obtained 
by  condensation  of  the  corresponding  diaminoouinols 
with  phthalic  anhydride,  yield,  when  oxidised  with 
nitric  acid  (d  T4) :  2:3-,  m.  p.  320°;  2  :  5-,  m.  p. 
305°,  and  2  :  0 -diphihalimidobenzaqmnone,  m.  p.  277°. 

T.  H,  Pope. 

Dehydration  of  o-benzoylbenzoic  acid.  A.  H* 
Geeason  and  G,  Dougherty  (J.  Amer.  Chem.  Soc., 

1929,  51,  310 — 315). — Maxi3r  substances,  all  of  which 
are  inferior  to  sulphuric  acid,  have  been  tried  as 
catalysts  in  the  condensation  of  benzoylbenzoic  acid  to 
antliraquinone.  In  presence  of  96%  sulphuric  acid 
(6 — 40  parts)  the  reaction  is  unimolecular  at  65—85° 
and  kt+wjki  is  greater  than  3.  Using  86 — 96% 
sulphuric  acid,  the  reaction  velocity  is  proportional  to 
the  initial  concentration  of  the  acid.  Methyl,  ethyl, 
and  isopropyl  o-benzoylbenzoates  are  converted  into 
anthraquinone  by  sulphuric  acid  with  approximately 
equal  ease,  the  yield  being  slightly  lower  than  from  the 
free  acid..  Esters  of  the  higher  alcohols  give  poor 
yields.  The  acetate  of  enolic  benzoylbenzoic  acid 
condenses  as  readily  as  does  the  free  acid  itself. 
These  results  are  explained  by  assuming  that  all  the 
above  compounds  are  rapidly  transformed  by  sulphuric 
acid  into  the  hydrogen  sulphate  of  enolic  benzoyl- 
benzoic  acid,  which  then  passes  with  measurable 
velocity  into  a  sulphuric  acid  additive  product  of 
antliraquinone.  The  smaller  reaction  velocity 
observed  with  the  esters  is  due  to  the  action  of  the 
alcohols  on  part  of  the  sulphuric  acid, 

H.  E.  F.  Nottox. 

Anthracene  derivatives.  III.  Derivatives  of 
2-methylanthraquinone  and  anthr aflavone .  P. 
Ruggei  and  E.  Merz  (Helv.  Chim.  Acta,  1929,  12. 
71 — 99 ) . — Bromination  of  l-iodo-2-mefchylanthra- 
quinone  in  nitrobenzene  solution  at  160—170°  gives 
1  - iodo -2 -dibromomethylanth raq u inone,  m,  p.  210°.  The 
crude  bromination  product  can  be  freed  from  the 
monobromomethyl  derivative  by  warming  with 
pyridine,  when  some  1 dodo-2-anth raqu ino nylmethyl - 
pyridinium  bromide  is  formed.  Similarly,  the  crude 
bromination  product  of  1  -nitro  -2  -m  e  thylant  hra- 
quinone  affords  1  -nitro-2 -a  nthraqu  ino  nylmethylpyridin  - 
ium  bromide,  m.  p.  262—269°  (decomp.),  together  with 
the  unaffected  2-dibromomethyl  derivative.  When 
5:6:7  :  S  -  te traehloro  -  2  -  dibromomethylant  hraq uin- 
one  is  treated  with  copper  powder  (Naturkupfer  C)  in 


ORGANIC  CHEMISTRY, 


319 


boiling  nitrobenzene  solution,  s -cK-(5  :  6  :  7  :  8-ietra- 
ckloro-2-antkraquinonyl)ethylene ,  m.  p.  above  300°,  is 
obtained ;  no  1  :  1  '-dianthraquinonyl  derivative  is 
formed  by  elimination  of  chlorine.  4-Bromo- 
l-amino-2-methylanthraquinone  is  converted  by  the 
usual  method  into  1  -bromo-S-methylanthraquinone  (I), 
m.  p.  199 — 200°,  which  when  treated  with  ^-toluene- 
sulphonamide  in  presence  of  amyl  alcohol,  anhydrous 
sodium  acetate,  and  a  trace  of  copper  acetate  yields 
1  -p-toluenesulphonamido- 3 - methylanihraquinone ,  m.  p. 
232 — 233°.  This  is  hydrolysed  by  warm  concen¬ 
trated  sulphuric  acid  to  1  -amino-3 -methylanihra¬ 
quinone,  m.  p.  193°.  Treatment  of  I  with  32-toluidine 
and  anhydrous  potassium  acetate  affords  1-p -toluidino- 
3 -methylanihraquinone ,  m.  p.  174 — 175°,  whilst  inter¬ 
action  with  sodium  sulphide  in  80%  alcoholic  solution 
and  atmospheric  oxidation  of  the  resulting  violet 
solution  yields  3  :  3' -dimethyl-1  :  V -dianthraquinonyl 
disulphide.  This  is  oxidised  by  concentrated  nitric 
acid,  giving  8-methylanthraquinonc- 1  -sulphonic  acid 
+2H20  (potassium  salt),  which  when  treated  with 
hydrochloric  acid  and  sodium  chlorate  affords 
1  -chloro-8 -methylanihraquinone  (II),  m.  p.  186—188°. 
When  I  is  treated  with  copper  powder  in  boiling 
nitrobenzene  solution,  3  :  3' -dimethyl-1  :  T -dianthra¬ 
quinonyl,  m.  p.  354—355°,  is  produced.  When  a 
solution  of  this  last  compound  in  concentrated 
sulphuric  acid  is  treated  with  copper  powder  at  55°, 
3  :  3 '-dimethylhelianthrone  (3  :  3'- 
dimethyhnesobenzdianthrone)  (an¬ 
nexed  formula),  not  melted  at 
300°,  is  obtained.  Bromination 
of  I  in  nitrobenzene  solution  at 
150—160°  gives  l-bromo-3-di- 
bromometkylanthraquinone ,  m.  p.  214 — 215°,  which 
when  treated  with  copper  powder  furnishes  4  : 4'-di- 
anihrajlavone , 


K=CH- 
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m.  p.  above  300°.  Similar  bromination  of  II  yields 

1- chloro-3 -dibromomethylanihraquinone ,  m.  p.  223— 
224°,  which  with  copper  powder  yields  s-di-(4,-chloro- 

2- anthraquinonyl)ethylene>  m.  p.  above  300°. 
Treatment  of  4-bromo-2-methylanthraquinone- 

1- diazonium  sulphate  with  potassium  thiocyanate 
gives  1  :  4c-dithiocyano-2-methylanthraquinone  (III), 
m.  p.  250—251°,  which  is  converted  by  hot  aqueous- 
alcoholic  potassium  hydroxide  solution  into  1  :  4-di¬ 
thiol- 2 -methylanthraquin  one,  isolated  as  the  diethyl 
ether,  m.  p.  195—205°  (dibenzyl  ether).  Oxidation  of 
III  with  boiling  concentrated  nitric  acid  affords 

2- methylanthraquinone - 1  :  4 -disulphonic  acid ,  +3HzO 
(potassium  salt),  converted  by  treatment  with 
hydrochloric  acid  and  sodium  chlorate  into  1  :  4-eK- 
chloro-2-methylan thraquinone ,  m.  p.  185 — 186°.  This 
on  bromination  yields  1  ;  &-dichloro-2-dibrommnethyl- 
anihraquinone,  m.  p.  180 — 181°,  whilst  treatment  with 
jp-toluenesulphonamide  in  presence  of  amyl  alcohol, 
anhydrous  sodium  acetate,  and  a  trace  of  copper 
acetate  gives  1  : 4t-di-p-toluenesulphonamido-2-methyl- 
anthraquinone,  m,  p.  206 — 207°.  Hydrolysis  of  this 


with  hot  concentrated  sulphuric  acid  affords  1  : 4-di- 
amino-2-methylanthraquinone,  m.  p.  246 — 248°. 

H.  Burton. 

Inductive  method  for  study  of  natural  pro¬ 
ducts.  I.  Naturally  occurring  anthraquinone 
derivatives.  P.  C.  Mitter  and  H.  Biswas  (J. 
Indian  Chem.  Soc«,  1928,  5,  769—778), — Examination 
of  the  naturally  occurring  substituted  anthraquinones 
shows  empirically  that  not  more  than  four  groups 
are  present  in  the  benzene  rings.  Not  more  than 
three  of  these  groups  are  hydroxyl  and  only  one  is 
methyl,  hydroxymethyl,  or  carboxyl.  Two  of  the 
substituents  occupy  a-positions  and  two  (includ¬ 
ing  methyl,  hydroxymethyl,  or  carboxyl)  occupy 
^-positions.  If  both  (3-substituents  are  in  one  ring 
then  the  other  groups  are  in  the  same  nucleus,  but  if 
they  are  in  different  rings  the  a-substituents  are 
arranged  symmetrically.  Four  fundamental  tjqies  of 
anthraquinone  derivatives  are  postulated,  viz., 
1:2:  3-trihydroxy-  (chayroot),  1:2:  4-trihydroxy-3- 
methyl-  (madder),  1:3:  8- trihydroxy- 6 -methyl - 
(emodin),  and  1:2:  5 -  trihydroxy-  6-methyl-  (morind- 
one).  The  products  actually  isolated  from  different 
plants  conform,  except  in  one  or  two  doubtful  eases, 
to  the  above  types.  The  alizarin  grouping  occurs  in 
three  of  the  types. 

1  :  5-Dimethoxy-6-methylanthraquinone ,  m,  p.  176 — 
177°,  is  demethylated  by  heating  with  a  saturated 
solution  of  hydrogen  chloride  in  acetic  acid  at  190— 
200°,  to  1  :  5  -  dihydroxy- 6  -methylanthraquinone ,  m.  p. 
190°  (diacetyl  derivative,  m.  p.  230°),  which  resembles 
morindadiol  (Oesterle  and  Tisza,  A.,  1908,  ii,  527)  in 
its  colour  reactions.  Condensation  of  hemipinic 
anhydride  with  toluene  in  presence  of  aluminium 
chloride  and  treatment  of  the  resulting  2-p-toluoyl- 
benzoic  acid  derivative  with  boric  and  fuming 
sulphuric  acids  on  the  water-bath  yields  l -hydroxy -2- 
methozy-b-methylanthraquinone ,  m.  p.  200°  (acetyl 
derivative,  m.  p.  170°).  This  is  demethylated  by 
heating  with  aluminium  chloride  at  220°  to  8-methyl- 
alizarin,  m.  p.  220°  (acetyl  derivative,  m.  p.  190°). 

H.  Burton. 

Reduction  products  of  hydroxy  anthraquinone  s . 
X.  R.  W.  Hardacre  and  A.  6.  Perkin  (J.C.S., 
1929,  180— 193).— The  dihydroxy  helia  nthrone  (I) 
obtained  from  3-hydroxyanthranol  by  gentle  oxid¬ 
ation  gives,  after  acetylation  followed  by  halogenation 
in  pyridine  solution,  3  :  3'-di-iodo-2  :  2' -diacetoxy- 
helianthrone,  m.  p.  268—270°  (decomp.),  or  3  :  3'-di- 
bromo-2  :  2/-diacetoxyhelianthrone.  Monoiododi- 
hydroxyhelianthrone  (Haller  and  Perkin,  A.,  1924,  i, 
301 ;  Perkin  and  Yoda,  A.,  1925, 
i,  1160)  cannot  have  an  8'-iodine 
atom  (as  previously  supposed) 
because  exposure  of  3-iodo- 
2 : 2/-diacetoxyhelianthrone  in 
benzene  solutions  to  sunlight  caused  formation  of 
iododiacetoxynaphtkadianthrone ,  m.  p.  above  340°, 
without  elimination  of  iodine. 

Treatment  of  2- hydroxy  anthraquinone  with  bromine 
and  sodium  hydroxide  solution  gives  l-bromo-2-acet- 
oxy anthraquinone,  m.  p.  182 — 183°,  and  l-bromo-2- 
hydroxyanthraquinone ,  m.  p.  185 — 187°  (methyl  ether , 
m.  p.  247°);  the  benzoyl  derivative  of  the  last  com¬ 
pound,  m.  p.  229 — 230°,  yields,  when  heated  in 
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naphthalene  solution  with  copper  powder,  2  :  2'-di- 
hydroxy-1  :  l'-dianthraqiiinonyl  (similar  treatment 
of  l-chloro-2-benzoyloxyanthraquinone,  m.  p.  228 — 
230°,  gave  smaller  yields),  identical  with  the  chromic 
acid  oxidation  product  from  dihydroxyhelianthrone 
(I),  which  is  therefore  the  2  : 2 "-compound. 

The  action  of  excess  of  sodium  hypobromite  on 

2- hydroxyanthraquinone  gives  1  :  3-dibromo-2-hydr- 
oxyanthraquinone,  m.  p.  216 — 217°  (acetyl  derivative, 
m.  p.  195°;  methyl  ether,  m.  p.  226 — 227°),  mild  fusion 
of  which  with  40%  sodium  hydroxide  in  an  autoclave 
gives  3-bromoalizarin. 

2  :  2'-Dihvdroxv-I  :  1  '-dianthraquinonyl  by  reduc¬ 
tion  with  boiling  aqueous  ammonia  and  zinc  dust  gives, 
after  acetylation,  3 :  d-diacetoxy anthracene,  m.  p. 
157 — 158°,  and  tetr a- acetyl-2  :  2'-  dihydroxy -l  :  Y-di- 
anthranalyl,  m.  p.  267—268°,  which  by  chromic  acid- 
acetic  acid  oxidation  gives  2  :  2'-diacetoxy-l  :  l'-di- 
anthraquinonyL  2  :  2’ -Dihydroxy-l  :  1  '-dianthranomjl 
has  m.  p.  about  290°  (blackening  at  270°).  Reduc¬ 
tion  of  l-ehloro-2-hydroxyanthraquinone  by  sulphuric 
acid  and  aluminium  powder  gives  chlorodiacetozy- 
antkracene,  m.  p.  167—168°,  and  chlorohydroxy- 
anthranol,  m.  p.  230°.  Similarly  Z-iodo-2-hydroxy- 
anthraquinone,  m.  p.  278 — 279°  (acetyl  derivative, 
m.  p.  224—225°;  methyl  ether ,  m.  p,  228 — 229°) 
(prepared  by  direct  iodination  in  pyridine  solution), 
gives  only  2-iodo-Z-hydroxyanthranol,  m.  p.  239 — 240° 
(diacetyl  derivative,  m.  p,  196°),  which  with  ammonia 
and  a  trace  of  copper  under  pressure  yields  3 -amino-2- 
hydroxyanthraquinone  ( ?),  decomp,  above  300°. 

3-  1 odo-2-benzoyloxyanthraqu inone,  m.  p.  185°,  when 
boiled  in  naphthalene  solution  with  copper  powder, 
gives  3  :  3' -diacetoxy-2  :  2* -dianthraquinonyl,  m.  p. 
31o  . 

Oxidation  of  the  diacetyl  derivative  of  2-iodo-3- 
hvdroxyan t h rano l  by  ferric  chloride  in  acetic  acid 
solution  gives  2  :  2'-di-iodo~Z  :  3 * -dihydroxydianthrone , 
m.  p.  267 — 268°  [previous  darkening  at  255° ;  diacetyl 
derivative,  m.  p,  227 — 228°,  darkening  at  215°;  tetra- 
acetyl  derivative,  m.  p.  293 — 295°  (the  following  com¬ 
pounds  with  solvents  were  isolated :  acetone, 
C36H*,40sI„2CnH(.0,  m.  p.  200 — 220°;  alcohol, 
03 eH„4 0 eI> . C2H fiO) ] ,  Oxidation  of  2  :  2'-di-iodo- 
3  : 3'-dihydroxvdianthrone  by  alkaline  potassium 
ferrievanide  gives,  after  acetylation,  2  : 2'-di-iodo- 
3  :  3'-diacetoxydianfchraquinone,  whilst  similar  treat¬ 
ment  using  alkaline  potassium  persulphate  gives 
3  :  lY-di-iodo-2  :  2' -diacetoxyhel  i  an  throne,  m.  p.  268 — 
270°.  Acetylanthrapurpurinanthranol  is  oxidised 
by  ferric  chloride  in  acetic  acid  solution  to 
3  :  4  :  6  :  3" :  4' :  S' -heza-acetoxydianthrone ,  m.  p.  250 — 
251°,  accompanied  by  a  blue  compound  containing 
combined  iron.  Exposure  of  solutions  of  3  : 4  :  6  :  9- 
tetra-acetoxyanthracene  in  acetic  acid  to  sunlight 
results  in  slow  formation  of  3  :  4  :  6  :  9  :  3'  :  4' :  6'  :  9'- 
ociu-acetozydianthranol,  m.  p.  239 — 240°.  The  fcetra- 
acetyl  derivative  of  3  : 3'-dihydroxydianthranol 
crystallises  with  benzene  and  chloroform  of  crystals 

m.  p.  la> — lii°i 

CanH..tii  ^  t;nci3  m.  p.  161°.  R.  J.  W.  Le  Fevre. 

Anthraquinone-1  :  5-dicarboxylic  acid  and 
certain  simple  and  mixed  anthraquinonecarb- 
oxylic  anhydrides.  R.  Scholl,  S.  Hass,  and  K.  BL 


Meyer  [with  W.  Winkler,  C.  Seer,  O.  Disciikn- 
dorfer,  S.  Bbxsstmdji,  and  W.  Mkssk]  (Rcr.,  1920, 
62,  [J3],  107 — 415). — 1  :  5-Dichloroanthraquinoue  is 
converted  by  treatment  with  p-toluenesulphonnmidc, 
potassium  carbonate,  and  copper  acetate  in  nitro¬ 
benzene  into  1  :  5-di-p-toluencsidpkonamidoanthm - 
quinone,  m.  p.  310 — 311°,  transformed  by  concentrated 
sulphuric  acid  at  50—60°  into  1  : 5-diaminoanthra- 
quinone,  m.  p.  318 — 319°  (corr.).  The  diamine,  which 
must  be  homogeneous,  is  diazotised  in  concentrated 
sulphuric  acid  and  the  crystalline  bisdiazonium 
sulphate  is  transformed  in  the  usual  manner  into 
1  :  5-dicyanoanihraquinone,  m.  p.  about  390°  (decomp.) 
after  darkening  at  370°.  Hydrolysis  of  the  dinitrile 
with  sulphuric  acid  or,  preferably,  with  sodium 
hydroxide  affords  anthraquinone-1  :  5-dicarboxylic  acid, 
which  gradually  becomes  red  above  300°  but  does  not 
melt  below  390°.  Purification  of  the  crude  acid  is 
most  simply  effected  by  boiling  with  nitric  acid  (d  1* 35), 
which  attacks  and  dissolves  only  the  impurities.  The 
potassium ,  calcium ,  and  pyridinium  salts  are  described. 
The  acid  is  transformed  by  phosphorus  pentachloridc 
and  phosphoryl  chloride  into  anthraquinone-1  :  541- 
carboxyl  chloride ,  ra.  p.  260 — 263°  (decomp.),  from 
which  methyl  anthraquinone-1  :  5-dicarbozylate,  ra,  p. 
236°,  is  derived.  An  alternative  method  for  the 
preparation  of  anthraquinone-1  :  5-dicarboxylic  acid 
consists  in  diazotising  5-aminoanthraquinone- 1  -carb¬ 
oxylic  acid  in  sulphuric  acid  and  converting  the 
greenish-yellow  diazonium  sulphate  into  5-cyanoanthra- 
qu  inone- 1  -carboxylic  acid,  which  is  hydrolysed  with 
20%  sodium  hydroxide.  1  :  5-Di-iodoantkraquinone, 
m.  p.  308 — 309°,  is  incidentally  described. 

Anthraquinone-1  : 5-dicarboxylic  acid  is  trans¬ 
formed  by  boiling  acetic  anhydride  into  acetic 
anthraqu inone- 1  :  5-dicarboxylic  anhydride, 
C14H602(C0*0Ac)2,  m.  p.  about  202°,  with  incipient 
decomposition  into  acetic  anhydride  and  anthra- 
quinone- 1  :  5-dicarboxylic  anhydride,  m.  p.  about  336° ; 
the  last  substance  is  too  sparingly  soluble  to  permit 
determinations  of  its  mol.  wi.  The  mixed  and  simple 
anhydrides  are  converted  by  heating  with  sodium 
hyposulphite  in  water  or  acetic  acid  into  the 
red  anthraquinol-1  : 5-dicarboxylic  dilactone  (to  be 
described  later).  Similarly,  anthraquinone-1 -carb¬ 
oxylic  acid  and  acetic  anhydride  afford  acetic  anthra¬ 
quinone-1 -carboxylic  anhydride ,  m.  p.  188—190°,  which 
decomposes  at  about  220°  into  acetic  anhydride  and 
anthraquinone- 1  -carboxylic  anhydride ,  m.  p.  285 — 287°. 
Acetic  2-methylanthraquinone- 1  -carboxylic  anhydride , 
m.  p.  173°,  and  2  -methylanthraqu  inone- 1  -  carboxyl  ic 
anhydride ,  m.  p.  268*5°  (decomp.),  are  described.  The 
simple  and  mixed  anhydrides  give  olive-green  solutions 
when  treated  with  sodium  amalgam  in  absolute 
alcohol.  The  simple  structure  is  assumed  for  the 
mixed  anhydrides,  but  the  ultimate  decision  between 
this  and  a  hvdroxvlaetone  constitution  can  be  made 
only  on  spectroscopic  evidence.  H.  Wren. 

Oxidation  of  anthracene  by  nitrogen  oxides. 
M.  A.  Ilinski,  B.  V.  Maksorov,  and  N.  V.  Elagin.— 
See  B.#  1929,  88. 

Anthra quinone  solutions  in  sulphuric  acid. 
P.  I.  Sokolov  and  V.  P.  Dreying. — See  B.,  1929, 
88. 
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Manufacture  of  monobenzoyldiaminoanthra- 
quinones.  I.  G.  Farbenind.  A.-G. — See  B»,  1929, 
123. 

Manufacture  of  vat  [benzanthrone]  dyes.  I.  G. 
Farbenind.  A.-G.— -See  B.,  1929,  124. 

Cerebronic  acid.  VI.  P.  A.  Lbvene  and  F.  A. 
Taylor  (J  Biol  Chem,,  1928,  805  227—230).— 
Repetition  of  the  authors’  previous  work  (A.,  1922,  i, 
714)  confirms  the  fact  that  the  main  product  of  oxid¬ 
ation  of  cerebronic  acid  with  permanganate  in 
acetone  is  lignoceric  acid ;  the  conclusions  of  Klenk 
(A.,  1928,  868)  are  therefore  not  accepted. 

C.  R»  Hartngton. 

Cerebronic  acid.  E.  Klenk  (Z.  physiol.  Chem., 
1928,  479,  312—319 ;  cl  A.,  1928,  8f>8).— Treatment 
of  cerebronic  acid  with  hydriodic  acid  dissolved  in 
acetic  acid  gave  lignoceric  acid,  thus  confirming  the 
constitution  of  cerebronic  acid  as  a-hydroxvlignoceric 
acid.  The  probable  derivation  of  the  lipins  from  the 
sugars  is  discussed.  J.  H.  Birktnshaw. 

Cerebrosides.  VIII.  Galactosido-sphingosine , 
the  partial  fission  product  of  the  cerebroside .  E . 
Klenk  and  R.  Harle  (Z.  physiol  Chem.,  1928,  478, 
221 — 238), — The  preparation  of  psychosine  sulphate, 
Hi>  ”16-6°  (A.,  1926,  749),  from  (a)  the  first  acetone- 
extracted  cerebroside  fractions  (A.,  1927,  691)  and 
(6)  the  light  petroleum-extracted  nervone  fraction  (A., 
1926, 1 124)  in  yields  of  77 — 85%  and  65 — 73%,  respec¬ 
tively  (allowing  for  the  recovery  of  unchanged  starting 
material),  is  described,  and  hence  is  obtained  the  free 
crystalline  base,  m.  p.  indefinite  215°,  decomp.  233° 
(phosphate ;  picrate),  Catalytic  reduction  of  psychos- 
ine  sulphate  with  hydrogen  and  palladium  gives  a 
94%  yield  of  dihydmpsychosine ,  m.  p.  215°,  decomp. 
240°,  which  by  exhaustive  methylation  gives  the 
substance,  C2fiH50O3  N ( OMe) 5  (oily  picrate  and  chloro¬ 
platinate),  of  methoxyl  content  20*7%  (theory, 
26*77%) ;  16%  sulphuric  acid  at  100°  converts  this 
into  a  substance, 

^i4^20'CH(OAIe)*CH(OH)'CH2-NAIe3,H.,SO4,O*5H.,O, 
which  loses  its  water  of  crystallisation  at  135°  and 
then  has  m.  p.  284°  ( chloroplatinate ,  decomp.  215°). 
The  same  substance  is  obtained  by  similar  methylation 
of  dihydrosphingosine  (Levene  and  Jacobs,  A.,  1912, 

575,  the  method  being  modified),  the  resulting 
quaternary  iodide,  m.  p.  255°  (decomp.),  being  con¬ 
verted  into  the  same  chloroplatinate  (the  carbon 
content  of  the  specimen  obtained  from  either  source 
m  1%  high,  for  which,  at  present,  no  explanation  can 
be  given).  By  analogy  with  the  methylation  of 
choline  (Schmidt,  A.,  1905,  i,  23)  it  is  assumed  that  it 
m  the  hydroxyl  group  on  the  p-carbon  to  the  nitrogen 
m  sphingosine  which  remains  unmethylated.  These 
show  that  psychosine  is  a  galaetosidosphing- 

oaine, 

c12e,5-ch:ch-ch(oh)*ch(ch.-nh.?)*o* 

CH*[CH*0H]3-CH-CH,-0H, 
L__0 _ I 

(of.  Rosenheim’s  formula  for  kerasine,  A.,  1916,  i,  493) 
and  exclude  the  alternative  structures  suggested  by 
Thierfeider  (A.,  1914,  i,  339).  J.  W.  Baker. 

Isoprene  and  caoutchouc.  XIII.  Constitution 
of  caoutchouc.  H.  Staubxnger,  M.  Asano,  H.  F. 


Bondy,  and  R.  Signer  (Ber.,  1928,  61,  [B],  2575 — 
2595). — The  rival  views  of  Pummerer  and  Staudinger 
on  the  constitution  of  caoutchouc  are  discussed  in 
detail.  Pummerer’s  evidence  for  his  conception  is 
deemed  inadequate  and  caoutchouc  is  regarded  as 
composed  of  macro-molecules  of  polymeric- homologous 
polyprenes.  The  following  criticisms  are  made. 
Crystallisation  of  a  compound  is  not  evidence  that  it  is 
homogeneous  and  of  low  mol.  wt.,  since  the  mixture  of 
polymeric-homologous  polymethvlenes  crystallises  by 
parallel  arrangement  of  chains  in  the  same  manner  as 
the  uniform  polyoxymethylene  diacetates  of  low  mol 
wt.  The  existence  of  a  hydrocaoutchouc,  (C5HI0)8, 
distillable  without  decomposition  is  called  into 
question ;  distillation  of  hydrocaoutchouc,  mean 
mol.  wt.  3000 — 5000,  causes  cracking  with  production 
of  a  mixture  of  unsaturated  hydrocarbons.  Re¬ 
examination  of  the  determination  of  the  mol.  wt.  of 
caoutchouc  in  menthol  shows  the  process  to  be  very 
difficult.  Determinations  can  be  effected  only  when 
crystallisation  after  addition  of  the  substance  occurs 
at  approximately  the  same  rate  as  in  the  pure  solvent 
and  the  external  temperature  is  maintained  constant. 
Addition  of  caoutchouc,  however,  retards  crystall¬ 
isation  in  an  unusual  degree.  Very  varying  de¬ 
pressions  are  observed  and  widely  different  values  for 
the  mol  wt.  of  caoutchouc  are  found  according  to  the 
experimental  conditions.  Similar  observations  are 
recorded  in  determining  the  mol  wt.  of  a  cyclo - 
caoutchouc  for  which  the  datum  mol  wt,=85Q0  in 
benzene  is  in  accordance  with  other  properties ;  in 
menthol  the  value  150  is  found. 

East’s  method  is  found  suitable  for  determining  the 
mol  wt.  of  complex,  stable  hydrocarbons  and  their 
mixtures.  Its  application  to  caoutchouc  gives  results 
similar  to  those  recorded  by  Pummerer.  At  the  high 
temperature  involved,  slight  decompositions  occur, 
probably  due  to  impurities  containing  oxygen. 
cycfoCaoutchoucs  give  considerably  lower  values  in 
camphor  than  in  benzene.  Pummerer’s  view  that 
menthol  and  camphor  are  particularly  suitable 
solvents  for  caoutchouc  does  not  meet  acceptance. 

The  product  derived  by  the  action  of  nitroso- 
benzene  on  caoutchouc  is  not  uniform  but  a  mixture 
of  polymeric-homologous  substances. 

Rontgenographic  investigation  cannot  establish  the 
existence  of  a  small  parent  molecule.  The  small 
elementary  cell  does  not  permit  conclusions  with 
regard  to  the  size  of  the  molecule  of  highly-polymerised 
compounds.  The  molecule  may  be  much  greater  than 
the  elementary  cell  H.  Wren. 

Isoprene  and  caoutchouc.  XIV.  H.  Staudin¬ 
ger  and  H.  F.  Bonby  (Annalen,  1929,  468,  1—57).— 
An  investigation  of  the  degradation  of  caoutchouc 
and  guttapercha  under  the  influence  of  heat.  The 
materials  used  were  (a)  crude  caoutchouc  containing 
about  5%  of  protein,  (6)  pure  caoutchouc,  obtained 
by  Pum  merer ’s  method  (A.,  1927, 1193),  and  ( c )  gutta¬ 
percha,  obtained  from  a  leaf  guttapercha,  the  solution 
of  which  in  carbon  tetrachloride  was  centrifuged  free 
from  impurities,  filtered,  and  precipitated  with  methyl 
alcohol  The  viscosity  of  a  benzene  or  toluene  solu¬ 
tion  of  guttapercha  was  not  affected  by  boiling,  but 
xylene  or  tetrahydro naphthalene  solutions  of  this 
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substance,  as  well  as  all  four  solutions  of  crude  and 
pure  caoutchouc,  underwent  appreciable  change  of 
viscosity,  this  change  being  the  greater  the  higher  is  the 
b.  p.  of  the  solution.  It  follows  that  the  caoutchouc 
undergoes  degradation  at  fairly  low  temperatures, 
whereas  guttapercha  withstands  higher  temperatures. 
Degradation  of  caoutchouc  in  boiling  xylene  produces 
gummy  products,  mol.  wt.  about  4200,  whilst  gutta¬ 
percha  gives  powdery  products  (mol.  wt.  about 
2500).  Both  products  are  regarded  as  being  lower 
members  of  the  two  different  series  of  which  caout¬ 
chouc  and  guttapercha  respectively  are  complex 
members  (evidence :  both  products  contain  one 
ethylenic  linking  per  isoprene  unit).  At  the  higher 
temperature  of  boiling  tetrahydronapht h alene,  further 
degradation  does  not  occur,  although  cyelisation  of 
the  open-chain  residues  takes  place  to  some  extent. 
It  is  only  at  temperatures  above  300°  that  caoutchouc 
and  guttapercha  decompose  to  give  identical  products. 
The  degradation  of  crude  caoutchouc  appears  to  be 
inhibited  to  some  extent  by  the  presence  of  the 
protein  at  temperatures  up  to  142°,  but  at  higher 
temperatures  it  follows  a  course  similar  to  that 
observed  with  pure  caoutchouc.  The  interpretation 
of  the  results  is,  however,  doubtful,  owing  to  the 
uncertain  function  of  the  protein. 

[With  E.  Geiger.] — The  pvrogenic  decomposition 
of  guttapercha  begins  at  285 — 290°  at  11  mm., 
becomes  vigorous  at  300—315°,  and  then  slackens 
(e£.  the  analogous  decomposition  of  caoutchouc,  A., 
1926,  841).  The  product  of  such  heating  is  a  poly- 
cvclo guttapercha,  (C5H8)*,  mol.  wt.  (benzene  at  f.  p.) 
1950,  reduced  by  hydrogen  in  presence  of  nickel  at 
275 — 285° /95  atm.  to  a  hydropolycyclogu liapercha, 
(C.2*H42)*,  mol.  wt.  1930,  nft  1*5238. 

The  cyelisation  of  caoutchouc  and  guttapercha  by 
hydrogen  chloride  in  the  above  solvents  was  studied. 
Crude  caoutchouc  in  boiling  tetrahydronaphthalene 
gave  a  eyelo caoutchouc  (mol.  wt.  2500),  liquefying 
at  about  123°,  whilst  guttapercha  gave  a  cvclo gutta¬ 
percha  indistinguishable  from  the  caoutchouc  product. 
At  lower  temperatures,  however,  caoutchouc  and 
guttapercha  gave  different  cyelisation  products.  The 
cyclo caoutchoucs  obtained  in  boiling  xylene  and  tolu¬ 
ene  have  mol.  wt.  4000 — 12,900  and  14,000,  re¬ 
spectively.  The  cyclo guitaperchm  obtained  in  boiling 
xylene,  toluene,  and  benzene  have  mol.  wt.  2600 — 
8100,  10,000,  and  about  8500,  respectively.  Cyelis¬ 
ation  of  caoutchouc  and  guttapercha  in  toluene  solu¬ 
tion  at  20°  gave  different  products  with  very  high 
mol.  wts. 

The  heat-degradation  products  of  caoutchouc  and 
guttapercha  are  hemicolloids,  mixtures  of  poly- 
prenes  with  an  average  mol.  wt,  of  10,000,  which  are 
relatively  stable.  This  explains  (1)  the  considerable 
solubility  of  the  products,  (2)  the  fact  that  the  raol. 
wt.  does  not  vary  with  concentration  (as  it  would 
if  the  products  had  associated  molecules  merely),  and 
(3)  the  fact  that  the  viscosity  of  solutions  of  the 

groducts  is  roughly  proportional  to  the  concentration. 

aoutchouc,  on  the  other  hand,  is  a  eueolloid,  con¬ 
sisting  of  a  mixture  of  polyprenes  having  an  average 
mol.  wt.  of  100,000.  Even  slight  temperature 
elevation  causes  degradation.  The  macro-molecule 
is  the  colloid  particle. 


The  conclusions  of  Pummerer  (be.  ciL,  and  B.,  1928, 
793)  are  criticised  on  the  grounds  that  at  the  m,  p. 
of  camphor  caoutchouc  undergoes  considerable  de¬ 
gradation.  Further,  had  caoutchouc  the  formula 
(CsHB)g,  the  heat-degradation  products  could  he 
explained  only  as  being  due  to  polymerisation  or  con¬ 
densation.  The  present  authors  agree  with  Meyer 
and  Mark  (A.,  1928,  1252)  as  regards  the  suggestion 
that  the  isoprene  molecules  in  caoutchouc  are  united 
with  co- valencies,  but  differ  from  them  in  the  con¬ 
ception  of  the  colloid  characters  of  caoutchouc,  which 
is  not  regarded  as  a  micelle.  The  structures  of 
caoutchouc  and  guttapercha  are  discussed.  The 
former  contains  about  1000  isoprene  residues  co¬ 
valently  united  and  may  be  a  Jratks-compound,  The 
molecule  of  guttapercha  is  smaller  (about  300 — 500 
isoprene  residues),  is  more  symmetrical,  and  is 
possibly  a  ch~ compound.  E.  E.  Turner. 

Menthone  series.  VI.  Crystallisation  of 
menthylamines  with  optically  active  bases.  J. 
Read,  C.  C.  Steele,  and  P.  G.  Carter  (J.C.S.,  1929, 
23 — 32 ;  cf.  A.,  1927,  772,  1080).^-Menthylamine 
and  dZ-neomenthylamine  are  resolved  by  fractionally 
crystallising  the  hydrogen  d-tarfcrates,  the  less  soluble 
diastereotsomerides  yielding  d- me nthyl amine  and 
J-neomenthylamine,  respectively.  No  resolution  was 
obtained  when  df-fsomenthylamine  was  similarly 
treated.  d-Menthol  is  conveniently  prepared  by 
treating  d-menthylamine  with  nitrous  acid.  The 
resolution  of  the  three  bases  was  also  attempted  with 
the  d( or  l)-a-bromocamphor-i?-sulphonatcs,  the  d(or 
l) -camphor-  10-sulphonates,  and  the  normal  cf -tartrates, 
but  complete  resolution  was  not  achieved.  The  ob¬ 
served  molecular  rotatory  powers  in  dilute  aqueous 
solution  of  the  optically  pure  salts  are  in  agreement 
with  the  calculated  values  except  for  the  a-bromo- 
camphor-7r-sulphonates ,  the  discrepancy  being  attri¬ 
buted  to  dynamic  isomerism  of  the  acid.  When  the 
salts  of  the  three  bases  with  d-a-bromocamphor-*- 
sulphonic  acid  or  with  d-eamphor-  10-suiphomc  acid 
are  fractionally  crystallised,  the  rotatory  powers  of 
successive  fractions  oscillate  irregularly,  thus  pre¬ 
venting  complete  resolution  of  the  base.  The  follow¬ 
ing  are  described  (rotations  in  water  unless  otherwise 
stated)  :  Derivatives  of  f-menthylamine  :  f-x-bromo- 
camphor---sulphonate,  m.  p.  183—184°,  [a]D  —74*7°; 
d-a-bromocamphor-TT-sulphonate,  m.  p,  225°,  [x]p 
+44*4°;  1  -camphor- 1 0-sulphomie>  [a]D  -—28*9°;  d« 
tartrate,  [a]D  —24*6°,  and  hydrogen  d-tartrate,  [a]& 
—8*0°;  d -menthylamine  hydrogen  d -tartrate,  m.  p. 
168°,  [x)D  +37*1°,  [x]M6l  +39*1°,  the  derived  d- 
menthylamine  had  [x]D  +36*6°;  salicylidene-d- 
menthylamine,  m.  p.  56- — 57°,  [x]i>  +118°  in  chloro¬ 
form,  exhibits  phototropic  properties.  Derivatives 
of  d-Tieomenthylamine :  d-a-bromocamphor«~-sul- 
phonate,  m.  p.  166*5°,  [x]D  +70*8°;  hx-bromocamphor- 
x-sulpkonate,  m.  p.  171°,  [a]D  —49*3° ;  I-camphor-10- 
sulphonate,  m.  p.  152°,  [a]D  +0°;  d-camphor-10- 
sulphonate,  m.  p.  180°,  [a]D  +24*0° ;  d-tartrate,  m.  p. 
180°,  [a]D  +25*0°,  and  hydrogen  d-tartrate,  m.  p- 
179°,  [a]0  +27*4° ;  f-neamenthylamine  hydrogen  d- 
tartrate,  m.  p.  188°  [a]D  +0°,  resultant  i-iwomenthyl- 
amine  hydrochloride,  [a]D  —20*2°;  salicylidene+neo- 
menthylamine,  m.  p»  99°,  [x]D  —31*3°  in  chloroform. 
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Derivatives  of  d-isomenthylamine  :  d-a-bromocam- 
phar-Tz-sulphonate ,  [M]D  +396°  to  +295°;  J-a-bromo- 
camphor-rc-sulphonate,  m.  p.  206°  (deeomp.),  [lf]D 
—201°  to  —249° ;  d-camplior-10-sulphonate,  m.  p. 
180°,  [a]D  +24*6°;  Z-eamphor-  10-sulphonate,  m.  p. 
188°,  [«]D  ±0°;  d-tartrate,  m.  p.  204°,  [oc]D  +32*9°, 
and  hydrogen  rf-tartrate.  m.  p.  190°,  [i¥]d  +98°. 
Evaporation  of  aqueous  solutions  of  l-menthylamine 
hydrochloride,  salts  of  d-camphor-10-sulphonic  acid 
with  d-neo-  and  dl-neo- me nt hylamines ,  the  normal 
d-tartrate  of  d-n<eomenthylamine  and  the  normal  and 
hydrogen  i-tartrates  of  dl-neommthylamine  was 
accompanied  by  no  change  in  rotatory  power,  whilst 
for  the  salts  of  d-a-bromocamphorsulphonic  acid  with 
d-neo-  and  dl-neo- menthylamine  a  decrease  in  mole¬ 
cular  rotation  was  observed.  »  A.  I.  Vogel. 

[Products  of  the  addition  of  chlorine  and 
bromine  to  pinene  and  their  de-chlorination.  ] 
I.  L.  Kondakov  (Ber.,  1929,  62,  [1?],  151—152 ;  cf. 
A.,  1928,  526). — A  reply  to  Aschan  (A.,  1928,  296, 
893).  H.  Ween. 

Ozonisation  of  nopinene  and  sabinene.  H. 
Schmidt  (Z.  angew.  Chem.,  1929,  42,  126—127).— 
By  the  ozonisation  of  nopinene  and  subsequent  de¬ 
composition  with  steam,  nopinone  was  obtained  as 
the  chief  product,  which  after  purification  by  means 
of  the  semicarbazone  had  b.  p.  209°,  d20  0*977,  [a] 
+18*20°.  In  addition,  smaller  quantities  of  pinonic 
acid  and  pinonaldehyde  were  formed ;  the  latter,  which 
has  [a]  — 13*8°,  is  probably  isomeric  with  the  compound, 
[a]  +15°,  obtained  by  Harries  from  pinene. 

Sabinene  by  similar  treatment  yields  sabinaketone, 
b.  p.  217—219°,  d 20  0*957,  [a]  -23°.  F.  R.  Ennos. 

Transformation  of  pinocarveol  and  sabinol. 
H.  Schmidt  (Ber.,  1929,  62,  [B],  103— 107).— When 
pinocarveol,  b.  p.  206— 208°/756  mm.,  d2Q  0*973, 
aD  —52°,  is  heated  with  aluminium  isopropoxide,  a 
vigorous  reaction  occurs  at  about  170°,  whereby 
pinocaraphone,  b.  p.  207°/756  mm.,  dm  0*9572,  ocD 
+14*20°,  is  produced.  The  semicarbazone,  m.  p. 
223°,  aD  +5*20°  in  alcohol,  non- cr}^ tall ine  oxime , 
«d  +38°,  and  the  dibromide,  C10H14OBr2,  m.  p.  65 — 
96°,  are  described.  Increase  in  the  duration  of 
heating  and  the  action  of  the  catalyst  diminishes  the 
proportion  of  alcoholic  components  in  the  crude 
product,  but  increases  the  amount  of  resin.  Sodium 
and  pinocarveol  react  vigorously  at  170°,  giving  a 
product,  b.  p.  207—211°/756  mm.,  d20  0*955,  a*  +3*8°, 
which  affords  a  semicarbazone,  m.  p.  215°.  Sabinol 
and  aluminium  wopropoxide  at  about  160°  yield  a 
product  which,  after  treatment  with  boric  acid  to 
remove  alcohols,  yields  two  fractions :  (i)  b.  p.  198 — 
204°,  d2®  0*912,  +-32°,  (ii)  b.  p.  204—208°,  d20  0*920, 

%  +2.  The  latter  affords  a  semicarbazone,  m.  p. 
206°,  regarded  as  derived  from  isothujone.  The 
crude  semicarbazone,  m.  p.  128 — 131°,  of  the  first 
fraction  is  hydrolysed  to  tan  acetone,  b.  p.  199 — 202°, 
d20  0*914,  aD  +36*4°.  Similar  products  are  derived 
from  sabinol  and  sodium  at  160°.  Tanacetone,  when 
heated,  is  readily  acted  on  by  sodium,  giving  iso- 
thujone  and  is  therefore  probably  the  primary  product 
of  the  action  of  sodium  or  aluminium  isopropox ide 
on  sabinol.  The  ring- unsaturated  terpene  alcohols 
verbenol  and  earveol,  which  also  contain  the  hydroxyl 


group  in  proximity  to  the  double  linking,  are  not 
isomerised  to  saturated  ketones  under  the  influence 
of  aluminium  alkoxide.  The  hemicyclic  unsaturated 
pinocarveol  and  sabinol  appear  to  be  particularly 
unstable  compounds.  H.  Wren. 

[Essential  oil  and  alcohol  from]  Cmnphorosma 
MonspeUacmn  from  S.  Cesarea  (Lecce).  F.  P. 
Mazza  and  G.  Sfagnolo  (Rend.  Accad.  ScL  fis.  mat. 
Napoli,  1928,  [iii],  34,  51 — 54). — The  observation  by 
Cassan  (Thesis,  Montpellier,  1901),  that  treatment 
of  this  plant  with  steam  furnishes  a  yellow  essential 
oil  smelling  of  bitter  almonds  and  containing  nitrogen 
(the  only  essential  oil  stated  to  contain  this  element), 
is  not  confirmed.  The  steam  distillate  obtained  by 
the  authors  is  colourless,  contains  only  traces  of 
essential  oil,  and  has  not  the  above  odour.  By 
extraction  with  boiling  benzene  the  plant  gives  a 
brown  product ;  this  when  distilled  in  steam  furnishes 
a  volatile  yellow  oil,  decomp,  on  heating,  which  con¬ 
tains  no  trace  of  nitrogen.  Hydrolysis  of  the  dis¬ 
tillation  residue  by  potassium  hydroxide  furnishes 
an  alcohol,  camphor osmol,  C14H2602,  m.  p.  74 — 75°, 
which  may  be  identical  with  an  alcohol  of  the  same 
formula,  viz.,  glutanol,  m.  p.  76°,  obtained  by  Euler 
(A.,  1908,  i,  40) ;  it  yields  a  diacetyl  derivative,  m.  p. 
80°.  No  other  products  were  characterised. 

E.  W.  Wignall. 

Derivatives  of  Bz-tetrahydrocoumarone.  F. 
Ebel,  F.  Huber,  and  A.  Brunner  (Helv.  Chiin. 
Acta,  1929, 12,  16 — 19). — 2-Chlorocyc/ohexanone  con¬ 
densed  with  ethyl  sodioacetoacetate  yields  ethyl  cyclo- 
hexanonylacetoacetate,  b.  p.  110 — 113°/1*5  mm.,  which 
on  keeping  for  some  time  passes  mainly  into  the  enol 
form,  b,  p.  119 — 122°/1*5  mm.  Hydrolysis  of  this 
ester  with  an  excess  of  2*5%  alcoholic  potassium 
hydroxide  solution  gives  3%  of  2-acetonylQyc\ohcxan- 
one,  b.  p.  112°/vae.,  which  condenses  with  phenyl  - 
hydrazine  to  form  the  diazine  (I),  m.  p.  87°.  When 
hydrolysis  is  effected  with  15%  hydrochloric  acid 


ethyl  l-methyl-3  :  4  :  5  :  d-tetrahydrocoumarone-2-carb- 
oxylate  (II),  b.  p.  134°/vac.  (free  acid ,  m.  p.  156°, 
deeomp.  159°),  is  obtained,  whilst  with  15%  sulphuric 
acid  there  are  formed,  in  addition  to  II,  small  amounts 
of  acetonylcvcfohexanone  and  a  substance,  m.  p.  93° 
(probably  II  with  C02Et=H).  H.  Burton. 

So-called  14  o-pp-dimethylacroylphenol  99  of  S. 
Skraup.  K.  von  Atfwers  and  W.  Mattss  (Ber., 
1928,  61.  [B],  2545 — 2549). — Examination  of  the 
compound,  m.  p.  88°,  obtained  by  Skraup  and  Beng 
(A.,  1927,  560)  by  heating  phenyl  pp-dimethylaerylate 
and  regarded  by  them  as  o-p3-dimethylacroylphenol, 
shows  it  to  be  2 : 2-dimethyl  A-chromanone.  Direct 
comparison  shows  that  its  properties  differ  entirely 
from  those  of  o-pp-dimethylacroyl-p-eresol.  Skraup’s 
compound  is  converted  by  bromine  in  carbon  di¬ 
sulphide  into  3  :  Z-dibromo-2  :  2-dimethylA-chroman- 
one,  m.  p.  95 — 96°;  with  p-nitrophenylhydrazine  it 
affords  2  :  2-dimeihylchromanone-p-nitrophenylhydr- 
azone ,  m.  p.  193 — 194°.  Skraup’s  observation  that 
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his  compound  is  converted  by  alcoholic  potassium 
hydroxide  into  o*hydroxyacetophenone  does  not 
establish  its  phenolic  nature,  since  2:2:  6-t-rimethyl- 
chromanone  affords  o-aeeto-p-eresol  under  these  condi¬ 
tions,  Attempts  to  synthesise  the  compound,  m,  p. 
S8°,  were  unsuccessful  owing  to  the  instability  of  the 
required  bromo isovaleric  acid  and  its  derivatives; 
ethyl  fi-bromoisovalerate,  b.  p.  78 — 80°/16  mm.,  is 
incidentally  described.  H,  Week. 

Organometallic  derivatives.  W,  Biphenyl- 
isoehromans*  A.  GarcIa  Banijs  [with  L.  Medrano 
and  M.  Diaz  Roldan]  (Anal.  Fis.  Quim.,  1928,  26, 
372 — 398), — A  further  study  has  been  made  of  the 
reaction  which  occurs  when  magnesium  benzyl 
chloride  is  added  to  benzaldehyde,  and  of  the  mechan¬ 
ism  by  which  di  phenyl  isochro  man  (I)  is  formed  (cf, 
A.,  1913,  i,  50;  1922,  i,  734;  1924,  i,  ISO). 


(I.) 


O 


Hrhfi 
CHFh 


CDHPfrOH 
CHo’CHPh'OH 


m 


Diphenyl isoehroman  was  unaffected  by  potassium- 
sodium  alloy.  Whilst  vigorous  treatment  with  acetic 
anhydride  and  a  little  sulphuric  acid  yielded  diphenyl- 
indene,  gentle  treatment  yielded  a  diacetate ,  in,  p, 
117 — 118°,  which  gave  on  hydrolysis  “  diphenylteo- 
ch  roman  hydrate'*  m,  p.  114—115°,  to  which  the  con¬ 
stitution  II  is  assigned.  The  new  compounds  de¬ 
veloped  the  same  green  colour  as  diphenyKsoehroman 
with  sulphuric  acid.  Oxidation  of  the  hydrate  by 
permanganate  in  acetone  solution  yielded  benzoic  and 
o-  benzo  vibe nzoic  acids  and  2 - benzovlbenzi  1 .  The 
hydrate  has  been  previously  assumed  to  be  the  parent 
substance  of  diphenyl  ism  hr  ora  an,  and  this  is  sup¬ 
ported  by  its  conversion  into  the  latter  when  distilled 
with  a  small  quantity  of  magnesium  chloride  and 
acetate.  When  heated  with  50%  sulphuric  acid  it 
yielded  two  substances  ( ?  phenyl-2  •stilbenylcarbinols), 
m.  p.  108—110°.  Two  forms  of  diphenyl wchroman, 
m.  p.  110 — 111°,  similar  in  all  properties  except 
crystalline  form,  and.  regarded  as  stereoisomerides, 
were  isolated  by  fractional  crystallisation  from  a 
mixture  of  benzene  and  light  petroleum  both  from 
the  product  obtained  by  distillation  of  the  hydrate 
and  from  the  fraction  of  m.  p.  00—100°  obtained 
from  the  product  of  reaction  of  magnesium  benzyl 
chloride  and  benzaldehyde.  The  new  p -form  also 
yielded  an  unstable  crystalline  modification,  the 
y~form,  m.  p.  136—137°. 

Attempts  were  made  to  demonstrate  the  presence 
of  w  diphenyKsoehroman  hydrate  ”  in  the  reaction 
mixture  obtained  from  magnesium  benzyl  chloride 
and  benzaldehyde.  No  crystalline  compound  could 
be  obtained  by  treatment  of  the  hydrolysed  reaction 
mixture  with  acetic  anhydride.  Acylation  of  the 
reaction  mixture  before  hydrolysis  was  also  tried. 
In  this  way  treatment  with  acetic  anhydride  or  benzoyl 
chloride  yielded  «p-diphenylethyl  acetate,  b.  p,  202 — 
205°/ 10  mm.,  and  x$-diphenylethyl  benzoate,  ra.  p.  70°, 
respectively,  but  no  derivative  of  “  diphenylfco- 
chroman  hydrate  ”  could  be  isolated.  Similar  treat¬ 
ment  of  the  reaction  product  from  magnesium  benzyl 
chloride  and  anisaldehyde  yielded  p -pkenyhx-p-anisyl- 
ethyl  acetate,  m.  p.  SI — 82°,  which  gave  p-methoxv- 
stilbene  when  hydrolysed  by  sulphuric  acid,  and 
$~phenyh&-p-anisyhthtjl  alcohol ,  m,  p.  60— 61°,  when 


hydrolysed  by  dilute  sodium  hydroxide,  «p-l)iphcnyl- 
ethyl  alcohol  yielded  the  urethane ,  m,  p.  94 — 95°, 
with  phenylcarbimide,  but  P-phenyl-a-p-anisylethyl 
alcohol  was  decomposed  with  the  formation  of  an 
isomeride  of  p-methoxystilbene,  m.  p.  135 — 136°. 

R.  K.  Callow. 

Action  of  calcium  hydride  on  diphenylene 
oxide.  W.  Fuchs  (Ber.,  1928,  61,  [B]t  2599- 
2600). — Diphenylene  oxide  is  converted  into  diphenyl 
by  passage  over  calcium  hydride  at  450°  in  an  atmo¬ 
sphere  of  hydrogen.  H.  Wren, 

Constitution  of  hydrangenol  and  phyilodulcin, 
Y.  Asaiixna  and  J,  Asano  (Ber.,  1929,  62,  {B\, 
171—177;  cf.  Asahina  and  others,  J,  Pharm.  Soc. 
Japan,  1909,  No.  330;  1916,  No.  406 ;  Maniwa,  A., 
1924,  i,  1090). — 2-Methoxybenzil  is  converted  by 
hydrobromie  and  glacial  acetic  acids  into  2-kydroxy- 
benzil,  m,  p.  74°,  which  is  isomerised  by  alkali  hydr¬ 
oxide  to  the  amorphous  2-hydroxybenzilic  acid,  yielding 
with  acetic  anhydride  the  crystalline  acetozybenzilo- 

lactone,  0<^|J^>CPh*OAc,  m.  p.  115°  (more  readily 

prepared  by  the  action  of  bromine  and  potassium 
acetate  on  2- hydroxy  diphenylaeetolae  tone).  2-Hydr- 
oxybenzilic  acid  and  the  acetylated  lactone  give  a  dark 
violet  coloration  with  concentrated  sulphuric  acid, 
whereas  the  supposedly  corresponding  natural  pro¬ 
ducts  give  colourless  solutions.  Similarly,  2  :  4'-di* 
methoxybenzil  is  converted  successively  into  2  : 
hydroxybenzil,  m.  p.  164°,  2  :  4f-dikydrozybenzi li c  acid, 
and  the  corresponding  acetylated  lactone,  GlgH140gJ 
m.  p,  215°,  which  give  the  characteristic  benzine  acid 
colour  with  sulphuric  acid.  Also,  isophyllodulcin  is 
readily  monomethylated,  whereas  the  second  hydroxyl 
group  is  more  resistant ;  the  monomelhyl  ether \ 
Ci5H10O3(OMe)2,  m.  p.  115°  (oxidised  by  permanganate 
in  alkaline  solution  to  veratric  acid ;  monoacetaie f 
m.  p.  141°),  gives  a  reddish- violet  colour  with  ferric 
chloride,  indicating  the  presence  of  a  hydroxyl  group 
in  the  ortho- position  to  the  carbonyl.  The  consti¬ 
tutions  assigned  previously  to  hydrangenol  and 
phyilodulcin  are  incompatible  with  these  observations. 

Treatment  of  nsophyllodulein  in  aqueous  alcohol 
with  sodium  amalgam  in  the  presence  of  hydrochloric 
acid  affords  deoxy p hy  1  lod uleic  acid,  m.  p,  158°, 
converted  by  methyl  sulphate  and  alkali  hydroxide 
into  the  corresponding  monomethyl  ether,  m.  p.  133°, 
obtained  also  by  reduction  of  tsophylloduicin  mono- 
methyl  ether.  This,  when  oxidised  by  permanganate, 
affords  J3-  2  :  3-dimethoxyphenylpropionic  acid,  m,  p. 
96—97°,  in  good  yield.  The  constitutions  I,  II,  and 
III  are  therefore  assigned  respectively  to  deoxy* 
phyllodulcic  acid  monomethyl  ether,  phyilodulcin, 
and  iso  phyilodulcin : 


ORGANIC  CHEMISTRY, 


325 


Benzylpht  halide  and  3-phenylhydrotsocoumarin  are 
reduced  by  sodium  amalgam  in  faintly  acid,  aqueous 
alcohol  to  ajB-diphenylethane-o-carboxylic  acid  and 
when  heated  with  alkali  are  transformed  through 
stilbene-o-carboxylic  acid  to  o-toluic  and  benzoic  acids. 
The  production  of  these  acids  from  Mophyllodulcin 
and  molten  potassium  hydroxide  is  therefore  readily 
understood.  It  is  highly  probable  that  the  hydrang- 
enols  are  demethoxyphyllodulcins.  H.  Wren. 

Synthesis  of  naringenin  and  phloretin.  K.  W. 
Rosenmund  and  M.  Rosenmund  (Rer.,  1928,  61, 
[B}$  2608—2612;  cf.  this  vol.,  188).— Addition  of 
benzoyl  chloride  to  a  solution  of  phloroglucinol  and 
aluminium  chloride  in  nitrobenzene  gives  benzoyl- 
phloroglucinol,  m.  p.  165°.  The  applicability  of  the 
method  is  established  by  the  preparation  of  phenyl- 
acetylphloroglucinol,  m.  p.  164—166°,  anisylphloro- 
glucinol,  m.  p.  177 — 178°,  (3  -phenylprop  ionylph  loro  - 
glucinol,  m.  p.  137—138°,  and  p-ethylcarbonatobenzoyl- 
phloroglucinol ,  m.  p.  172°.  The  additive  compound 
of  phloroglucinol  and  aluminium  chloride  in  nitro¬ 
benzene  is  transformed  by  cinnamyl  chloride  at  a 
temperature  not  exceeding  20°  into  much  resinous 
matter,  a  compound,  C15HI204,  m.  p.  202°,  giving  the 
reactions  of  a  flavanone,  and  a  substance,  m.  p.  210°. 
Under  similar  conditions,  raethylearbonatocoumaryl 
chloride  affords  2:4:  G -trihydroxy phenyl  4' -methyl- 
carbonatostyryl  ketone,  m.  p.  166°,  and  5  : 1 -dihydroxy - 
¥ -melhylcarbonatojlavanone  (methylcarbonatonaring- 
enin),  m.  p.  183 — 184°.  Treatment  of  the  last- 
named  substance  with  ammonia  yields  naringenin, 
m,  p.  247°  (cf.  Asahina  and  Inubuse,  A.,  1928,  1020), 
further  characterised  by  transformation  into  its 
dimethyl  ether,  m.  p.  115—116°.  Contrary  to 
Asahina  (loc.  cit.)s  naringenin  is  reduced  by  hydrogen 
in  presence  of  palladium  to  phloretin  (P-^-hydroxy- 
pheny  1  pr opiony lphlorogl uci n ol ) .  H.  Wren. 

.  isoFlavone  group.  IV.  Synthesis  of  2-methyl- 
irigenol.  W.  Baker  and  R.  Robinson  (J.C.S., 
1929,  152 — 161). — 4  :  6-Dinitroguaiacol,  m.  p.  HO¬ 
ISTS0,  prepared  by  the  action  of  nitrous  fumes  on 
guaiacol  in  ethereal  solution,  was  converted  by 
methyl  sulphate  and  potassium  carbonate  in  xylene 
solution  at  120°  into  3  :  5(4  :  6 ) - dini tro vera trole , 
rl  p,  99 — 100°.  The  latter  was  successively  converted 
into  3  :  5(4  :  6) -diaminoveratrole,  m.  p.  106°,  and 
4  *  5-dimethoxyresorcinol  (I)  (monohydrate,  m.  p.  74° ; 
anhydrous,  m.  p.  115°)  by  the  method  of  Chapman  and 
others  (A.,  1928,  183).  Reduction  of  3:4: 5-tri- 
methoxy benzoyl  chloride  in  boiling  xylene  solution  in 
the  presence  of  palladised  barium  sulphate  gave 
3:4:  5-trimethoxybenzaldehyde,  m.  p.  74 — 75°,  con¬ 
verted  by  hippuric  acid  in  presence  of  anhydrous 
sodium  sulphate  and  acetic  anhydride  at  100°  into 
the  azlactone.  Alkaline  hydrolysis  of  the  latter  gave 
3:4: 5-trimethoxyphenylpyruvic  acid  (II)  (quin- 
oxaline  derivative,  m.  p.  196 — 197°) ;  acetic  anhydride 
at  100°  converted  the  oxime  of  II  into  3:4:  5 -tri- 
nieihoxyphenylacetonitrile,  m.  p.  77°  (III)  (corre¬ 
sponding  amide,  m.  p.  121°).  Saturation  with  hydrogen 
chloride  of  a  cold  ethereal  solution  of  III  and  4  :  5-cli- 
methoxyresoreinol  in  the  presence  of  anhydrous  zinc 
chloride,  followed  by  decomposition  of  the  resulting 
ketimine  with  dilute  hydrochloric  acid,  furnished 
2  :  §-dihydroxy-Z  :  4 -dimethoxyphenyl  3:4:  5-trimeth- 


oxybenzyl  ketone,  m.  p.  162°  (IV).  The  constitution  of 
this  ketone  follows  from  its  conversion  by  anhydrous 
sodium  acetate  and  acetic  anhydride  at  180°  into 
the  acetyl  derivative,  m.  p.  232—233°,  of  5-hydr¬ 
oxy -6  :  7  :  3'  :  4?  :  5'  - pentamethoxy-2-methylisoflavone 
(2-methylirigenin  7  : 3' -dimethyl  ether)  (V),  m.  p. 
179—180°,  a  chromone  which  has  the  properties  of 
a  5-  and  not  of  a  7 -hydroxy-derivative .  Excess  of 
methyl  sulphate  and  methyl-alcoholic  potassium 
hydroxide  converted  (V)  into  5  :  6  :  7  :  3/ :  4"  :  5f-hexa - 
methoxy-2-methylhoflavone  (2-methylirigenin  trimethyl 
ether),  m.  p.  166°  ;  decomposition  of  the  latter  with 
concentrated  alkali  at  180°  yielded  antiarol  (3:4:5- 
trimethoxyphenol),  m.  p.  147°,  and  3:4: 5-tri- 
methoxyphenylacetic  acid,  m.  p.  120°,  thus  establish¬ 
ing  the  direction  of  ring  closure.  Demethylation  of 
V  with  excess  of  hydriodic  acid  at  130°  afforded 
5:6:7  :  3'  :  4'  :  5'  -  hexahydroxy  -  2  -  methylisoflavone 
(2-methylirigenol)  (VI),  m.  p.  325°  (decomp.),  which 
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closely  resembles  irigenol  (A.,  1928,  646)  in  chemical 
and  dyeing  properties.  When  VI  is  methylated  with 
methyl  sulphate  in  an  atmosphere  of  hydrogen  its 
hexamethyl  ether,  m.  p.  166°,  identical  with  the 
methyl  ether  of  5-hydroxy-G  :  7  :  3' :  4' :  5'-penta- 
methoxy-2-methyhsoflavone,  is  obtained. 

When  IV  is  heated  with  cinnamic  anhydride  and 
sodium  cinnamate  and  the  product  is  hydrolysed 
with  alcoholic  potassium  hydroxide,  5  -  hydroxy- 
6  :  7  ;  3'  :  4'  :  5f-pentamethoxy -2-sty  rylisojlavone,  m.  p. 
270°,  is  produced ;  its  methyl  ether,  m.  p.  214—215°, 
obtained  in  acetone  solution  with  methyl  sulphate  and 
aqueous  potassium  hydroxide,  did  not  yield  a  sub¬ 
stituted  i*aof!avone-2-carboxylic  acid  when  oxidised 
in  pyridine  solution  with  potassium  permanganate. 
Iridamide  (3-hydroxy -4:  :  o -dimethoxyphenylacetamide), 
in.  p.  113°,  from  ammonia  and  methyl  iridate,  could 
not  be  dehydrated  to  the  nitrile. 

The  reactivity  of  some  phenolic  ethers  is  discussed 
with  especial  reference  to  the  Hoesch  reaction.  Phenyl- 
acetonitrile  condenses  with  resorcinol  monomethyl 
ether  under  the  conditions  of  the  Hoesch  synthesis  to 
give  a  mixture  of  2-hydroxy-4-methoxyphenyl  benzyl 
ketone,  m.  p.  90°,  and  4-hydroxy-2-methoxyphenyl 
benzyl  ketone,  ra.  p.  68°,  respectively  insoluble  and 
soluble  in  1%  sodium  hydroxide;  the  orientation  of 
the  first  follows  from  its  conversion  into  7-methoxy- 
2-methyhsoflavone,  m.  p.  135*5°,  by  acetic  anhydride 
and  sodium  acetate  at  180°.  Phenylaeetoniirile 
condenses  similarly  with  orcinol  monomethyl  ether 
to  produce  4 -hydroxy -2-methoxy-Q>-melhylphenyl  benzyl 
ketone,  m.  p.  88°,  together  with  some  2 -hydroxy - 
4-niethoxy-Q-methylphenyl  benzyl  ketone,  m.  p.  110° 
(needles) ;  the  conversion  of  the  latter  into  1-meihoxy- 
2  :  o-dimethyllsoflavone,  m.  p.  165°,  by  sodium  acetate 
and  acetic  anhydride  establishes  its  constitution. 

A.  I.  Vogel. 

Anth  oxanthins .  VIII.  Synthesis  of  morin 
and  of  5:7:2':  4'-tetrahydroxyflavone .  R. 
Robinson  and  K.  Venkatabaman  (J.C.S.,  1929, 
61 — 67). — When  w-methoxyphloracetophenone,  2  :  4- 
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dimethoxybenzoic  anhydride,  and  sodium  2  : 4-di¬ 
me  thoxybenzoate  are  heated  together  at  180 — 185° 
and  the  product  is  hydrolysed  with  alcoholic  potassium 
hydroxide,  morin  3:2':  4?4rimetkyl  ether  (I),  m.  p. 
132°,  is  formed.  Methyl  sulphate  (4  mols.)  and 
aqueous  potassium  hydroxide  convert  the  latter  into 
the  pentamethyl  ether,  m.  p.  1515 — 157°,  identical  with 
morin  pentamethyl  ether,  Demethylation  of  I  gave 
a  pale  yellow  compound,  C1&H10O-,H2O,  m.  p.  236— 
288°,  identical  with  the  compound,  m.  p,  290° 
(deeomp.),  synthesised  by  Kostanecki  and  others 
(A.,  1906,  i,  301)  which  exhibited  all  the  reactions  of 
natural  morin  [of,  Bablieh  and  Perkin,  J.C.S.,  1896, 
69,  792 ;  m.  p.  of  natural  morin  about  300°  (deeomp*)]. 
Condensation  of  phloraeetophenone,  2  : 4-dimethoxy- 
benzoic  anhydride,  and  sodium  2 : 4-dimethoxy- 
benzoate  at  ISO' — 185°  followed  by  hydrolysis  of  the 
product  gave  5  :  7 -dihydroxy-2* :  4* -dimeihoxyflavone , 
O1?H14Oe,0*5H2O,  in,  p.  258—259°.  Demethylation 
of  this  substance  gave  5:7:2':  4' 4etrahydroxyjlauone, 
m.  p,  332—335°  (decomp,),  not  identical  with  loto- 
flavin  as  suggested  by  Dunstan  and  Henry  (Phil. 
Trans,,  1901, 194,  515). 

2  :  4> Dimethoxy benzoic  anhydride  is  not  formed 
when  the  acid  is  heated  with  acetic  anhydride,  but 
is  obtained  by  treating  the  acid  with  thionyl  chloride 
in  ethereal  pyridine.  A.  I.  Vogel, 

Anthoxanthins,  IX.  Syringe  tin.  T,  Heap 
and  E.  Robinson  (J.C.S.,  1929,  67— 73).— When 
05 -benzoy loxyphlorace tophenonc  (1  mol.)  is  heated  at 
180—185°  with  sodium  0-trimcthylgallate  (1*5  mols.) 
and  3:4:  5-trimefchoxybenzoie  anhydride  (7  mols. ; 
prepared  by  treatment  of  O-trimethylgallic  acid  with 
thionyl  chloride  at  0°  in  the  presence  of  dry  ether  and 
pyridine)  and  the  product  is  hydrolysed  with  alcoholic 
potassium  hydroxide,  myricetin  3' :  4' :  5* 4rimethyl 
ether,  m.  p.  290—293°,  is  obtained;  this  forms  an 
04rmcetyl  derivative  with  acetic  anhydride  and 
pyridine  and  a  monomethylmyriceimsulphonic  acid  (not 
melted  at  330°)  with  fuming  sulphuric  acid.  Benzoyl  - 
ation  of  syringie  acid  afforded  O-benzoylsyringic  acid , 
m,  p.  229 — 232°  (chloride,  m,  p.  116-5 — 118°),  the 
anhydride,  m.  p>  200 — 228°  (impure),  of  which  did  not 
give  satisfactory  results  in  an  attempted  synthesis  of 
galangin.  However,  by  heating  a  mixture  of  O -benzyl- 
syringie  anhydride,  m,  p.  112 — 113°  (7  mols. ;  prepared 
by  treating  the  acid  in  dry  ether-pyridine  suspension 
with  thionyl  chloride  at  0°),  sodium  benzylsyringate 
(1*5  mols.},  and  co-benzoyloxyphloracetophenone, 
(1  mol.)  at  ISO — 185°  and  hydrolysing  the  product  with 
alcoholic  potassium  hydroxide  syringetin  4f-benzyl 
ether,  m.  p,  240—241°  (triacetyl  derivative,  m.  p. 
191—194°),  was  obtained.  This  was  converted  by 
boiling  hydrochloric  acid  and  alcohol  into  syringetin 
(5:7: 4f4rihydroxy-Sf  :  Sr -dimethoxyflavonol)  (II),  m.  p. 
288 — 289°  (tetra-acetyl  derivative,  m,  p.  224 — 226°), 
which  with  methyl  sulphate  and  potassium  hydroxide 
furnished  myrieetin  hexamethyi  ether,  m.  p.  159 — 160° 
(lit.  154—156°),  A.  I.  Vogel. 

Anthoxanthins .  X,  Synthesis  of  gossypetin 
and  of  quercetagetin.  W.  Baker,  R.  Nodzu,  and 
R.  Robinson  (J.O.S.,  1929,  74— 84).— 1  :  2  :  3-ZYi- 
benzyloxybenzen e ,  m.  p.  70°,  prepared  by  the  benzyl- 
ation  of  pyrogallol  in  the  presence  of  anhydrous 


potassium  carbonate  and  acetone  in  an  atmosphere 
of  hydrogen,  was  converted  by  nitric  acid  (d  1*19)  first 
into  5-nitro-l  :  2  :  3 4ribenzyloxybenzme,  m.  p.  139°, 
and  then  into  2  :  %-dibenzyloxy-^benzoquinone,  m.  p. 
201 — 202°;  the  latter  was  reduced  by  zinc  dust  and 
alcoholic  sulphuric  acid  to  2 : 6-dibenzyloxyquinol, 
m.  p.  116 — 117°,  methylation  of  which  with  methyl 
sulphate,  sodium  hydroxide,  and  alcohol  in  an  atmo¬ 
sphere  of  hydrogen  gave  2  :  6-dibenzyloxy-i  :  4 -di- 
methoxybenzene ,  m.  p.  82 — 83°.  Hydrolysis  of  this 
ether  with  hydrochloric  and  acetic  acids  at  65—70° 
afforded  2  :  5 -dimethoxy  resorcinol  (hydrated  form, 
C8H10O4,2H2O,  m,  p.  61 — 62°,  anhydrous  form,  m.  p. 
86 — 88°),  together  with  a  small  quantity  of  a  substance, 
ra.  p.  180°.  Saturation  of  a  solution  of  anhydrous 

2  :  5-dimethoxyresorcinol  and  of  methoxyacetonitrile 
in  dry  ether  with  hydrogen  chloride,  followed  by 
decomposition  of  the  resulting  ketimine  hydrochloride 
with  water,  gave  2  : 4-dihydroxy -<&  :  3  :  6 -irimethoxy- 
acetophenone,  m.  p.  150 — 151°.  This  was  heated  with 
potassium  veratrate  and  veratric  anhydride  at 
175 — 180°  and  the  resulting  product  was  hydrolysed 
with  alcoholic  potassium  hydroxide,  when  there  was 
obtained  7  -  hydroxy  -  3  :  5  :  8  :  3' :  4*  -pentamethoxy  - 
flavone  ( Q-peniamelhylgossypelin),  m.  p.  253 — 254° ; 
demethylation  of  the  latter  with  hydriodic  acid 
followed  by  treatment  with  sulphurous  acid  gave 

3  :  5  :  7  :  8  :  3' :  4f-hexahydroxyftavone  (I),  m.  p.  310— 
314°,  the  identity  of  which  with  natural  gossypetin, 
m.  p.  311 — 313°,  was  established  by  the  m.  p.,  by 
conversion  (acetic  anhydride  and  pyridine)  into  the 
0-hexa-aeetyl  derivative,  m.  p.  229—230°,  and  into 
3  :  5 : 7  ;  8 : 3' ;  4/-hexamethoxyflavone  ( 0- hexamethyi- 
gossypetin),  by  certain  characteristic  reactions,  and  by 
the  dyeing  properties.  These  results  are  irreconcilable 
with  those  of  Nierenstein  (A.,  1917,  i,  149),  who 
describes  the  synthesis  of  I  and  states  that  it  is 
identical  with  hydroxyquercetin  derived  from  quer- 
cetone  and  is  different  from  gossypetin  and  from 
quercetagetin.  For  the  synthesis  of  quercetagetin, 
2:6- dihydroxy  -  to  :  3  :  4-  trimethoxyaeetophenone 
(Chapman  and  others,  A.,  1928,  183)  was  heated  with 
veratric  anhydride  and  sodium  veratrate  at  180 — 190° 
and  the  resulting  resin  was  treated  with  warm  dilute 
sodium  carbonate  solution  followed  by  hydrolysis  with 
alcoholic  potassium  hydroxide,  when  5  -hydroxy- 
3  :  6  :  7  :  3' :  4'  -  pentamethoxyflavone  (Q-pentamethyl- 
quercetagetin),  m.  p.  159—160°,  was  obtained.  Be- 
methylation  of  the  latter  with  hydriodic  acid  afforded 
3  :  5  :  6  :  7  :  3'  :  4' -hexahy dr oxyflavone,  m.  p.  about 
316°  (decomp.)  (hydrate,  C15H10O8.2H2O,  from  50% 
acetic  acid),  the  identity  of  which  with  natural 
quercetagetin  was  established  by  conversion  into  the 
hexa-acetyl  derivative,  m.  p.  210°,  by  certain  colour 
reactions,  and  by  the  dyeing  properties.  Confirmation 
of  the  view  that  gossypetin  and  quercetagetin  are 
derivatives  of  the  same  1:3:4: 5-tetrahydroxy- 
benzene  is  provided  by  the  fact  that  both  2  :  5-di- 
methoxy-  and  4 : 5-dimethoxy-resorcinol  yield  the 
same  1:2:3:  5-tetramethoxy  benzene,  m.  p.  45 — 46°, 
when  treated  with  methyl  sulphate  and  sodium 
hydroxide  in  aqueous  acetone  solution. 

A.  I.  Vogel. 

TMochromondiols.  F.  Arndt  and  B.  Eistert 
(Ber.,  1929,  62,  [B],  36—44;  of.  Arndt,  A., 
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1926,  177). — 2  :  2 - Dichloro - 6 - methylthiocliromonol, 

C0H3Me<^gJal  ,  m.  p.  138 — 139°  (decamp.)  (cf. 

A.,  1925,  i,  1312),  is  prepared  by  the  action,  of  sulphury! 
chloride  on  6-methyIthiochromonol  at  the  ordinary 
temperature  and  finally  at  100° ;  2  ;  2-dichlorothio- 
chromonol ,  m.  p,  91—92°  (decomp*),  is  prepared 
similarly  under  milder  conditions.  Decomposition  of 
the  methyl  compound  with  boiling  water  yields 
5  -  methylthionaphthenquinone  and  6  -  methylthio  - 

ckromondiol,  C6H3Me<f^P,CJJJ  m.  p.  224°  (decomp.) 

after  softening  at  205°  when  rapidly  heated  (diacetate, 
m.  p*  176°),  whereas  the  simpler  compound  affords 
ihiochromondiol ,  m.  p.  210°  (decomp, )  after  softening 
at  190°  (diacetate,  m.  p.  174°),  and  thionaphthen- 
quinone*  m.  p.  120 — 121°.  The  diol  is  transformed  by 
ethereal  diazomethane  into  2-meihoxy-&-methvUhio- 

chromonol,  C6H3Me<^^n^^  m.  p.  157°,  soluble 

in  warm  2AT- sodium  hydroxide  with  production  of 
a  yellow  sodium  salt  and  smaller  amounts  of  2  :  3-di- 
methoxy-6-methylthiochromom,  m.  p.  120°  (more  readily 
prepared  from  the  2-metkoxy-compound  and  an  excess 
of  ethereal  diazomethane).  Treatment  of  the  dimethyl 
ether  with  boiling  hydrochloric  acid  or  of  the  diol  with 
methyl  sulphate  and  alkali  hydroxide  affords  2-kydr- 
oxy-3-meihoxy-6~metkyUhiochromone,  m.  p,  125—126° 
(■ monohydrate ,  in.  p.  106—107°),  readily  soluble  in 
ammonia  or  sodium  carbonate  to  colourless  solutions. 
The  compound  is  readily  converted  by  diazomethane 
into  a  mixture  of  2 : 3-dimethoxy-6-methylthio- 
chromone,  in.  p.  120°,  and  a  substance,  Ci2Hi203S, 
in.  p*  52—53°,  which  does  not  react  with  ketonie 
reagents  or  bromine,  is  slowly  soluble  in  boiling 
2H-aIkali  hydroxide,  and  appears  to  yield  an  exceed¬ 
ingly  unstable  hydrochloride.  The  substance,  together 
with  2  :  3-dimethoxy-6-methylthiochromone,  is  also 
derived  by  the  action  of  an  excess  of  ethereal  diazo- 
in ethane  on  the  free  diol. 

The  following  method  is  adopted  for  the  preparation 
of  chromonols  (cf.  Arndt  and  Kallner,  A.,  1924,  i,  411). 
Chromanone  dissolved  in  amyl  alcohol  is  treated 
successively  with  a  solution  of  potassium  in  the  same 
alcohol  and  amyl  nitrite,  where  by  oximinochromanone, 
m.p.  155°  (decomp. )  (potassium  salt), is  produced,  which 
is  converted  by  boiling  2N -hydrochloric  acid  into 
chromonol  (3-hydroxy- 1  :  4-benzopyrone),  m.  p.  181°. 
6-Metliylehromanonesimilarly  yields  oximvnoS-methyl- 
chromanone,  m.  p.  162°  (decomp. )  (potassium  salt), 
and  (y-methylchrcnnonol,  m.  p.  175°.  treatment  of  the 
chromonols  with  sulphury!  chloride  affords  2-chtoro* 
chromonol,  m.  p.  208°,  and  2-chloro-B-methylchromonol, 
m.  p.  192°.  H,  When. 

Synthesis  of  isonaphthathioxin.  A,  Cohen  and 
S.  Smiles  (J.C.S.,  1929,  209—213).- — 1 -Bromonaph- 
ihalene-2-sulphinic  acid,  m*  p.  146°,  was  prepared  in 
60%  yield  either  by  the  interaction  of  alkaline  sodium 
sulphite  and  l-bromonaphthalene-2-sulphonyl  chloride, 
m.  p.  93—94°  (prepared  from  p-naphthylamine- 
2-sulphonic  acid  through  the  diazo  reaction  and  treat¬ 
ing  the  resulting  bromosulphonic  acid  with  phosphorus 
pentaehloride),  or  from  1-bromo-p-naphthylamine  by 
diazotisation  and  subsequent  treatment  with  copper 


and  sulphur  dioxide,  and  yielded  di- 1  -bromonaphthyl 
2-disulphide,  m.  p.  161°,  with  sulphur  dioxide 
and  hydriodic  acid  in  alcoholic  solution.  l-Bromo- 
2 -hydroxydinaphihyl  2  :  V -sulphide  (I),  m,  p.  154°  or 
135 — 136°  (acetyl  derivative,  m.  p.  116—117°),  was 
obtained  by  brominating  2 ' -hydroxy  din  aph  t  hy  1 
2  ;  1 '-sulphide  in  acetic  acid  solution  or  by  heating 
1  -  bromonaph thalene-2-sulphinic  acid  and  g-naphthol 
at  95—100°.  Heating  of  the  sodium  derivative  of 
I  with  copper  acetate  at  160—170°/!  mm.  gave  a 
50%  yield  of  aj3pV«naphthathioxin,  m.  p.  154°, 
identical  with  the  substance  obtained  by  dehydrating 
p-naphthol  1 -sulphide  (Mauthner,  A.,  1906,  i,  447)  or 
w-P-naphthol  (J.C.S.,  1913,  103,  347,  909)  or  by 
treating  dehydro-  S-naphthol  sulphide  with  acetyl 
iodide  (J.C.S.,  1914,  105,  1741).  A.  I.  Vogel. 

Action  of  ammonia  and  amines  on  diphenyl- 
b enzylpy r onone .  J.  Scbettle  (J.  Russ.  Phys. 
Chem.  Hoc.,  1928,  60,  1521— 1533).— The  compounds 
formed  by  the  action  of  ammonia,  methyl-,  ethyl-, 
triethyl-,  and  propyl- amine,  and  of  aniline  on  3  ;  5-di- 
phenyl-2-benzylpyron-2-one  were  investigated*  The 
compounds  are  somewhat  unstable,  ammonia  or  the 
corresponding  amine  being  evolved  on  heating.  Since 
the  pyronone  has  distinctly  acidic  properties,  the 
compounds  are  concluded  to  belong  to  the  type  of 
ammonium  salts.  With  ammonia,  diphenylbenzyl- 
pyronone  gave  a  compound,  m.  p.  190 — 191°,  which 
decomposed  on  prolonged  heating  below  the  m.  p., 
giving  ammonia  and  the  original  pyronone.  If 
heated  rapidly  a  partial  conversion  into  the  corre¬ 
sponding  pyridonone  took  place.  With  methylamine,  a 
compound,  m.  p.  180—182°,  decomposed  by  heat  was 
obtained.  E thylamine,  triethy famine,  propylamine, 
and  aniline  gave  compounds  of  m.  p.  180—188°,  122— 
123°,  186—190°,  and  100—120°,  respectively.  The  last 
two  products  are  highly  unstable,  decomposing  below 
the  m.  p.  Hone  of  these  compounds  gave  the  corre¬ 
sponding  pyridonone  derivative.  M.  Zvegintzov. 

By-products  of  the  hydrogenation  of  quinoline 
under  pressure  in  presence  of  osmium  and 
cerium  oxides  as  catalysts.  V.  S.  Babikov  and 
A.  K,  Michailov  (J.  Russ.  Phys.  Chem.  Soe.,  1928, 
60,  1557 — 1566). — When  quinoline  is  hydrogenated 
by  Ipatiev’s  method  in  presence  of  varying  amounts 
of  osmium  and  cerium  dioxides,  the  properties  of  the 
resulting  liquid  mixtures  depend  both  on  the 
amounts  and  on  the  proportions  in  which  the  two 
catalysts  are  present.  With  cerium  oxide,  tetra- 
hydroqumoline  is  formed  almost  exclusively.  With 
osmium  oxide,  higher  reduction  products,  up  to 
decahydroquinoline,  together  with  condensation  pro¬ 
ducts  of  hexahydroquinoline  and  alkylated  deriv¬ 
atives  due  to  the  partial  deeom position  of  the  ring 
compounds,  are  obtained.  If  both  osmium  and 
cerium  oxides  are  present,  both  condensation  of 
hydrogenated  quinoline  derivatives  and  fission  of  the 
rings  with  formation  of  piperidine  compounds,  and 
secondary  reactions,  resulting  in  alkyiamine  deriv¬ 
atives,  occur.  Complex  secondary  reactions  are 
especially  prominent  if  the  hydrogenation  is  carried 
on  intermittently.  Since  the  primary  products  of 
hydrogenation  are  very  reactive,  they  must  be 
removed  as  soon  as  formed.  M.  Zvegintzov. 
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Phenylisatogen.  M.  Bakunin  and  T.  Vitale 
(Rend.  Accad.  Sci.  fis.  mat.  Napoli,  1027,  [iii],  33, 
270 — 278). — The  red  compound,  m.  p.  186 — 187°, 
obtained  together  with  phenyl-o-nitroeinnamic  acid 
when  o-ni trobenzaldehy d e  is  treated  with  sodium 
phenylaeetate  and  acetic  anhydride  (Bakunin  and 
Parlati,  A.,  1906,  i,  664)  is  now  found  to  be  phenyl- 

CO 

isatogen  (2-phenylindolone- 1  -oxide),  C6H4<^Q^CPh, 

and  appears  to  be  identical  with  the  compound 
obtained  by  oxidising  3-t£onitroso-2-phenylindole  with 
acetic  acid  and  chromic  anhydride  (Angeli  and 
Angelico,  A.,  1904,  i,  526).  Treatment  of  phenyl¬ 
isatogen  with  hydroxylamine  hydrochloride  yields 
almost  exclusively  C-  and  JV-oximes,  but  in  presence 
of  alcoholic  sodium  hydroxide  the  reaction  gives 
3-nitroso-2-phenylindole,  m.  p.  258°  (cf.  Mohlau,  A., 
1883,  342 ;  Fischer  and  Schmidt,  A.,  1888,  698).  The 
action  of  alcoholic  sodium  hydroxide  solution  on 
phenylisatogen,  partly  dissolved  and  partly  sus¬ 
pended  in  alcohol,  yields  a  compound,  m.  p.  209 — 
210°,  which  is  probably  identical  with  the  compound 
obtained  by  Pinner  (A.,  1894,  i,  385)  by  boiling 
diphenyltetr azide  with  alcoholic  potassium  hydroxide 
and  subsequently  treating  with  dilute  hydrochloric 
acid  and  with  Bamberger  and  Szol&yskfs  benzylidene- 
benzhydrazide  (A.,  1901,  i,  84).  The  action  of 
concentrated  nitric  acid  on  a  chloroform  solution  of 
phenylisatogen  in  presence  of  a  trace  of  sulphuric  acid 
or  ferric  chloride  or  phosphoric  anhydride  yields 
l-{or  3-  or  3'-  or  4:'-)nitrophemjlisatogen}  m.  p.  220°. 

T.  H.  Pope. 

Syntheses  with  diazomethane.  VI.  Reaction 
of  ketones  and  aldehydes  with  diazomethane. 
F,  Arndt,  B.  Eistert,  and  W.  Ender  (Ber.,  1929,  62, 
[B],44 — 56 ;  cf.  A.,  1928,  739). — p-Nitrobenzaldehyde 
is  converted  by  ethereal  diazomethane  into  a  mixture 
of  p-nitroacetophenone,  in.  p.  80°,  p-xiitrophenyl- 
acetone,  m.  p.  62°,  and  p-n itrophenylethylene  oxide, 
m.  p.  84—85°,  which  adds  hydrogen  chloride,  benzoyl 
chloride,  and  acetic  anhydride  without  giving  crystall¬ 
ine  compounds.  Addition  of  methyl  alcohol  to  the 
reactants  increases  the  yield  of  mtrophenylaeetone 
without  affecting  that  of  the  other  products.  Since 
nitrophenylacetones  are  obtained  by  the  prolonged 
action  of  ethereal  diazomethane  on  o-  or  p-nitroaceto- 
phenone,  the  authors  adopt  Meerwein’s  interpretation 
of  the  change  (A.,  1928,  1217)  and  accept  the  possi¬ 
bility  of  radical  migration.  The  results,  considered  in 
connexion  with  those  of  Mosettig  (A.,  1928,  887),  show 
that  the  reaction  between  the  aldehydic  group  and 
diazomethane  may  be  accelerated  by  catalysts  but  is 
not  altered  in  its  qualitative  results.  Aldehydes  of 
the  type  of  chloral  with  “  negative  carbonyl 33  afford 
ethylene  oxides  and  thereby  the  reaction  is  concluded, 
whereas  those  like  benzaldehyde  yield  methyl  ketones. 
The  influence  of  catalysts  is  felt  in  its  effect  only  on  the 
further  interaction  of  the  methyl  ketone  with  diazo¬ 
methane.  Thus  piperonal  without  catalyst  yields 
mainly  aeetylpiperone,  whereas  in  the  presence  of 
much  methyl  alcohol  it  affords  piperonylaeetone  and 
other  products. 

Ethyl  ketomalonate  adds  ethereal  diazomethane 
in  exothermic  action  without  evolution  of  nitrogen, 
which  occurs  only  when  the  solvent  is  evaporated ;  its 


hydrate  immediately  evolves  nitrogen  briskly.  In 
both  cases,  the  main  product  of  the  change  is  ethyl  as- 

ethylene  oxide  dicarboxylate,  O— ^>C(C02Et)2, 


127 — 128°/16  mm.,  characterised  by  conversion  into 
the  corresponding  cklorohydrin,  08H1306C1,  b.  p.  132 — 
133°/15  mm.,  and  glycoldiacetaie,  b.  p.  152 — 156°/ 
11  mm. 

Repetition  of  the  work  of  Biltz  and  Paefczold  (A., 
1923,  i,  1233)  has  led  to  a  different  interpretation  of 
the  action  of  diazomethane  on  alloxan.  Instead  of 
5  :  6-methylenedioxy-l  :  3-dimethyluracil,  the  prim¬ 
ary  product,  m.  p.  176°,  is  regarded  as  the  ethylene 

oxide ,  l,  >  which  is  transformed 

by  hydrogen  chloride  into  S-hydrozy-S-chloromethyl- 
1  ;  3 - d imelhylbarb ituric  acid  (benzyl  derivative,  m.  p. 
173 — 174°)  and  by  acetic  anhydride  in  the  presence  of 
ferric  chloride  into  5~aceioxy~f>~acetozymethyl~ 1  ; 3 -cK« 
methylbarbituric  acid,  m.  p.  97°. 

As  expected,  the  ketonic  group  in  position  3  in 
isatiii  reacts  with  diazomethane,  giving  the  inter- 

mediate  product,  which  gives 

rise  to  the  ethylene  oxide,  m.  p. 

175°,  or  passes  through  2  :  3-diketo-l  :  2  ;  3  : 4-tetra- 
hydroquinoline  into  2 : 3-dihydroxyquinoline  (cf. 
Heller  and  others.  A.,  1919,  i,  283;  1926,  620);  in 
addition,  further  methylation  of  dihydroxyquinoline 
occurs  to  a  greater  or  smaller  extent.  The  ethylene 
oxide  is  transformed  by  hydrochloric  acid  into  2  : 3 *di~ 
hydroxy -Z'Chloromeihylindoline,  m.  p.  182 — 183°  (de¬ 
comp.),  which  does  not  yield  an  immediate  precipitate 
of  silver  chloride  when  treated  with  silver  nitrate 
in  aqueous-alcoholic  solution.  3-Hydroxy carbostyril, 
m.  p.  257 — 258°,  is  converted  by  short  treatment  with 
1  mol.  of  benzoyl  chloride  in  boiling  pyridine  into 
%-henzoyloxy carbostyril,  m.  p.  286 — 287°,  readily 
hydrolysed  by  alkali  hydroxide.  With  excess  of 
benzoyl  chloride  the  dibenzoyl  derivative,  m.  p,  45 — 
46°,  is  produced,  hydrolysed  by  2N- alkali  hydroxide  to 
the  2 -monobenzoyl  compound,  but  by  concentrated 
hydrochloric  acid  to  the  3 -benzoyl  derivative ;  3-aeet- 
oxycarbostyril.  has  m.  p.  211°.  3-Metkoxycarbosiyril, 
m.  p.  (anhydrous)  194°,  is  obtained  by  the  action  of 
diazomethane  on  isatin  or  on  hydroxy  carbostyril ;  the 
sodium  salt  and  the  benzoyl  derivative,  m.  p.  130 — 131 
are  described.  In  absence  of  water,  3-hydroxyearbo- 
styril  is  converted  by  diazomethane  solely  into  the 
3-monomethyl  ether,  which  is  not  further  attacked. 
In  presence  of  water,  the  latter  substance  is  slowty 
transformed  into  non-crystalline  2  :  Z-dimethoxy- 
quinoline  (compound  with  mercuric  chloride  and 
hydrochloric  acid).  When  preserved,  the  dimethoxy- 
compound  becomes  isomerised  to  S-methozy- 1  -methyl- 
carbostyril ,  m.  p.  70 — 71°.  H.  Wren. 


Subsidiary  valency  forces  of  pyrrole  nitrogen. 
O.  Schmitz-Dumoxt  (Ber.,  1929, 62,  [5],  226—234).— 
The  co-ordinative  valency  of  pyrrole  compounds,  with 
the  exception  of  tripyrrole,  is  equal  to  the  number  of 
nitrogen  atoms  which  they  contain.  The  additive 
capacity  of  pyrrole  nitrogen  is  greatly  influenced  by 
substituents  and  constitution.  The  additive  com- 
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pounds  of  pyrroles  and  tin  tetrahalides  are  prepared 
by  mixing  the  components  in  an  indifferent  solvent 
and  either  removing  the  latter  and  excess  of  tin  tetra¬ 
chloride  by  evacuation  or  by  filtering  the  product  in 
absence  of  moisture.  Pyrrole  and  tin  tetrachloride 
give  the  pale  yellow  compound,  SnCl4,2C4H5N,  from 
which  pyrrole  cannot  be  regenerated ;  it  is  therefore 
regarded  as  derived  from  dipyrrole.  Attempts  to 
isolate  the  latter  compound  failed,  but  it  appears 
relatively  strongly  basic,  since  it  is  not  displaced  from 
its  additive  compound  by  pyridine,  a  process  which 
takes  place  quantitatively  with  all  the  other  com¬ 
pounds  Investigated,  giving  the  dipyridine  compound 
of  the  tin  tetrahalide.  The  basic  properties  of 
pyrrole  are  strengthened  by  its  polymerisation,  since 
tripyrrole  yields  the  compounds  SnCl4,(C4H5N)3  and 
SnBr4,2(C4H5N)3.  Introduction  of  methyl  groups  so 
increases  the  additive  capacity  of  pyrrole  that  2  :  4-di- 
methylpyrrole  without  polymerisation  yields  the 
crystalline  substance,  SnCl4,2C4H3Me2N,  from  which 
the  pyrrole  component  can  be  quantitatively  regener¬ 
ated  .  Replacement  of  the  I- hydrogen  atom  by  methyl 
has  little  effect,  since  1 -methylpyrrole  and  tin  tetra¬ 
chloride  do  not  give  a  compound  from  which  the 
pyrrole  can  be  obtained.  ap-Di-WAr'-2  :  S-dimeth}7!- 
pyrrylethane  gives  a  compound,  2SnCl45C14H20N2,  for 
which  a  structure  is  suggested  which  avoids  the 
unusual  co-ordination  number  5  for  tin.  2 -Acetyl- 
pyrrole  affords  the  compounds  SnCl4 , 2 C4H4  AcN  and 
SnBr4,2C4H4AcN,  and,  since  2  : 5-diacetylpyrrole 
yields  the  substances  SnCl4,C4H3Ac2N  and 
SnBr4,2C4H3Ac2N,  it  is  assumed  that  the  subsidiary 
valency  linking  is  essentially  localised  at  the  nitrogen 
atom.  Di-3-carbethoxy-2  : 4-dimethylpyrrylmethene 
yields  a  compound, 

SnCl4,C4HMe2N(C02Et)*CH:C4Me2N*C02Et,  in  which 
the  nitrogen  atoms  appear  precisely  equivalent,  thus 
suggesting  that  the  imino-hydrogen  atom  is  not 
definitely  attached  to  either  nitrogen  atom.  The 
compound  obtained  by  Tsehelincev  (A.,  1917,  i,  91,  93) 
does  not  add  tin  tetrachloride,  whereas  that  obtained 
from  cyclohexanone  (A.,  1917,  i,  412)  gives  the 
/CeHI0x 

compound  C4H3N<— SnCl4-^C4H3N,  whilst  the  substance 
\CflH10/ 

obtained  with  tin  tetrabromide  has  the  unusual  com¬ 
position  C20H26N2[SnBr5H,C20H26N2]2.  H.  Wren. 

Formation  of  2-aminopyridine.  G.  Roller 
and  H.  Ruppersberg  (Monatsh.,  1928,  50,  436 — 
438). — When  2-chloropyridine  is  heated  at  200°  with 
pyridine  an  appreciable  amount  of  2-aminopyridine 
( chloroauraie ,  m.  p.  231 — 232°)  is  formed,  probably 
through  the  intermediate  N  -  2  -pyri  dy  lpyridi  n  ium 
chloride.  A  small  quantity  of  the  aminopyridine  is 
produced  also  from  2-chloro-  and  3-methvl-pyridine 
at  200°.  H.  Burton. 

Manufacture  of  2diydroxypyridine-5-carb- 
oxylic  acid,  C.  Rath. — See  B,,  1929,  149. 

5-  and  8-Aminogumolines.  R.  P.  Rikshoorn 
(Rec.  trav.  chim.,  1929, 48,  147 — 154). — When  5-nitro- 
quinoline  is  reduced  with  a  mixture  of  stannous 
chloride  and  hydrochloric  acid  the  impure  5-amino- 
derivative  is  obtained,  but  8-nitroquinoline  affords 
8-ammoquInolme,  6-chloro-8-aminoquinoline?  and  a 


small  quantity  of  3(  t)-chloro-8-aminoquinoline,  m.  p. 
85°.  These  halogenated  derivatives  are  formed 
presumably  through  the  intermediate  hydroxylamine 
(cf.  Blanksma,  A.,  1906,  i,  345).  An  excess  of  a 
powerful  reducing  agent  causes  hydrogenation  of  the 
pyridine  nucleus,  and  optimum  yields  (75%)  of  the 
5-  and  8 -amino- compounds  are  best  obtained  with  iron 
powder  and  50%  acetic  acid.  H.  Burton. 

Manufacture  of  8-hydroxyqpuinoline  and  deriv¬ 
atives  thereof.  I.  G.  Farbenind.  A.-G. — See  B., 
1929,  149. 

Manufacture  of  ethers  of  6  :  8-dihydroxyquinol- 
ine.  I.  G.  Farbenind.  A.-G. — See  B.,  1929,  149, 

Action  of  magnesium  [alkyl]  compounds  on 
anhydrides  of  asymmetric  polycarboxylic  acids  : 
action  of  magnesium  ethyl  iodide  on  cinchomer- 
onic  anhydride.  F.  P.  Mazza  [with  0.  Fici]  (Rend. 
Accad.  Sci.  fis.  mat.  Napoli,  1928,  [iii],  34,  59—65).— 
The  action  of  magnesium  ethyl  iodide  on  cinchomeronic 
anhydride  in  ether,  followed  by  treatment  with 
sulphuric  acid,  gives  two  diethylcinchomeronides, 
CO 

C5H3N<q^>0,  viz.,  2  -  ^hydroxy -a-elhylpmpyl- 

pyridine-3 -carboxylic  acid  lactone,  b.  p.  132 — 133°/60 
ram.,  hydrolysed  to  diethyl  ketone  and  tsonicotinie  acid, 
and  3-  a- hydroxy  -  a  -  ethylpropylpyridine  -  2  -  carboxylic 
acid  lactone,  b.  p.  165 — 166°/60  mm.,  hydrolysed  to 
diethyl  ketone  and  nicotinic  acid.  E.  W.  Wignall. 

Preparation  of  quinaldinyl  chloride  and  ethyl 
qfuinaldinylacetoacetate.  D.  L.  Hammick  and 
W.  P.  Dickinson  (J.C.S.,  1929,  214 — 215). — Contrary 
to  the  statement  of  Besthorn  and  Ibele  (A.,  1905,  i, 
612)  and  in  agreement  with  that  of  Meyer  (A.,  1905, 
i,  155,  666 ;  cl.  Besthorn,  A.,  1908,  i,  681),  it  is  found 
that  only  quinaldinyl  chloride  of  in,  p.  175 — 176°  is 
obtained  by  the  action  of  thionyl  chloride  (redistilled 
over  quinaldinic  acid)  on  the  acid.  The  acid  chloride, 
m.  p.  97°,  is,  however,  obtained  by  the  action  of 
phosphorus  pentachloride  on  the  acid  or  on  ethyl 
quinaldinate,  ra.  p.  36°,  in  light  petroleum  solution 
(b.  p.  100 — 120°).  Only  hydrochloric  and  quinaldinic 
acids  are  obtained  when  the  acid  chlorides  of  high  and 
low  m.  p.  are  treated  with  water.  Ethyl  2 -methylquinol - 
mylacetoaceiate,  m.  p,  61°  [copper  derivative,  m.  p.  178° 
(decomp.)],  is  formed  from  quinaldinyl  chloride  and 
ethyl  sodioacetoacetate  in  benzene.  Dry  ammonia  in 
ether  or  a  mixture  of  ammonia  and  ammonium 
chloride  at  50°  and  ethyl  quinaldinylacetoacetate  yield 
only  quinaldinamide  and  no  ethyl  quinaldinvlacetate. 

A.  I.  Vogel. 

Derivatives  of  quinoneacridone .  B.  B.  Schar- 
ytn  and  D.  I.  Galperin  (J.  Russ.  Phys.  Chem.  Soc., 
1928,  60,  1423 — 1499). — The  formation  of  the  deriv¬ 
atives  of  quinoneacridone  was  investigated  with  the 
view  of  preparing  vat  dyes  of  the  type  R'(NHR)2, 
where  R  is  an  anthraquinone  and  R'  a  quinone¬ 
acridone  derivative.  Crystalline  quinoneacridone 
can  readily  be  obtained  by  hydrolysing  the  sulphate. 
The  monochloro-  and  monobromo-derivatives  can  be 
obtained  only  with  great  difficulty,  by  the  direct 
halogenation  of  quinoneacridone  dissolved  in  phos- 
phoryl  chloride.  Tetrabromoquinoneaeridone  .  was 
synthesised  from  p-benzoquinone  and  dibromo- 
anthranilic  acid  by  way  of  telrabromoquinoneanthranilic 
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add ,  m.  p.  269°,  which,  when  heated  at  200°  for  3  hrs. 
in  sulphuric  acid,  gave  dark  red  telrabromoqu i none- 
mridone .  Sodium  hydrogen  sulphite  reduces  it  to  the 
di-  and  teira-hydro-derivativm.  By  reducing  dinitro- 
quinoneacridone,  the  deep  violet  diamino-compou nd 
can  be  obtained;  it  gives  coloured  reduction  and 
sulphonation  products,  and  when  diazotised  and 
coupled  with  p-naphthol  yields  a  violet  dye.  If  the 
diamiuo-eompound  is  benzovlated  in  nitrobenzene 
solution,  a  brown  dibenzoyl  derivative  is  obtained, 
whilst  hydrolysis  of  the  diazonium  compound  yielded 
a  dark  red  dihydroxyquinoneacridone,  All  these 
derivatives  can  be  reduced  with  sodium  hydrogen 
sulphite,  but  since  the  reduction  products  are  all 
insoluble,  they  cannot  be  used  as  vat  dyes.  If,  how¬ 
ever,  the  di*  and  tetra-bromo-derivatives  are  heated 
for  20  hrs,  with  p-aminoanthraquinone  in  nitrobenzene 
solution  in  the  presence  of  alkali,  dianthraquinonyl - 
and  teira-anthraquinomjl-diaminoquinoneacridone  are 
obtained,  which  are  dark  brown  vat  dyes  suitable  for 
cotton.  M.  Zvegintzov. 

Derivatives  of  hydantoin-3-aceiic  acid.  R. 
LocQurN  and  V.  Cherchez  (Compt.  rend.,  1929, 188, 
177 — 179;  cf.  A.,  1928,  744).- — Treatment  of  ethyl 
aminomalonate,  either  in  the  form  of  the  sodium 
derivative  or  in  the  presence  of  pyridine,  with 
carbonyl  chloride  yields  ethyl  carbonyldiaminomalonate , 
ra.  p.  167°,  which  gives  carbonyldiacetie  acid ,  m.  p. 
208°  (efferv.),  when  heated  at  100°  with  4%  sodium 
hydroxide  and  hydantoin-3 -acetic  acid,  m.  p.  195 — 
1 96°,  when  refluxed  with  10%  hydrochloric  acid.  The 
3-acetic  acid,  when  heated  with  thionyl  chloride, 
affords  a  chloride,  which  in  turn  yields  amides  with 
aniline,  ethyl  aminomalonate,  ethyl  aminoacefcate,  and 
3-me thy  1-5-isopropyl pyrazol inc,  m.  p.  215°,  172 — 
173°,  168°,  and  185°,  respectively.  The  interaction 
of  aqueous  ammonia  and  ethyl  hydantoin- 3-acetate 
yields  carbonyldiacetamide,  decomp,  about  240°,  and 
hydanioin-3-acetamide,  ra.  p.  225 — 220°  (cf.  Granacher 
and  Landolt,  A.,  1928,  74;  Fischer,  A.,  1901,  i,  192 ; 
1902,  i,  350).  G,  A.  C.  Gough. 

Hydantoins.  XLVII.  Folypeptidehydantoins 
from  2-thiohydantoin-3-acetic  acid*  A.  G.  Ren¬ 
frew  and  T.  B.  Johnson  (J.  Amer.  Chem.  Soc.,  1929, 
51,  254 — 259). — 2 -Thiohydantoin-3 -acetic  acid  (A., 
1925,  i,  583)  and  p-anisaldohyde  in  glacial  acetic  acid 
in  presence  of  sodium  acetato  yield  24hio-5-p-anisyl- 
idemJhydantoin-3-acetic  acid}  m.  p.  280—282°.  This 
is  desulphurised  by  chloroacetic  acid  to  5-jp-anisyl- 
idene hydantoin- 3 -acetic  acid  (cf.  Granacher,  A.,  1928, 
74),  which  may  also  be  obtained  from  hvdantoin-3- 
acetie  acid  and  p-anisaldehyde.  2-Thio-5-salicyl* 
idenehydanioin-3-acetic  acid,  ra.  p.  253 — 254°  (decomp.), 
prepared  similarly,  is  desulphurised  to  5-mlicylidene- 
hydan toin-3-acet ic  acid,  ra.  p.  273 — 274°  (decomp.) 
(ethyl  ester,  ra.  p.  164°),  which  is  reduced  byhydriodie 
acid  to  5~o4iydroxybe?izylhyda?itoin*3~acet ic  acid,  ra.  p. 
189 — 1 90°.  2-Thio~5-p  iperonyl  idcnehydantoin-3 -acetic 
acid ,  ra.  p.  291°  (decomp.),  is  desulphurised  to 
5 -piper onyl ide nehyda nto in -3 -acetic  acid,  m.  p.  275— 
276°,  the  constitution  of  which  is  established  by  the 
formation  of  its  ethyl  ester,  m.  p.  159 — 160°,  from  ethyl 
ehloroacetate  and  the  sodio- derivative  of  piperonyl- 
idenehydantoin.  H.  E.  F.  Notton. 


Direct  substitution  on  the  nitrogen  of  5  :  5-di- 
alkylb arbituric  acids,  A.  W,  Dox  and  E.  G. 
Jones  (J.  Amer,  Chem.  Soc.,  1929,  51,  316-318).—- 
When  5  :  5-dialkylbarbiturie  acids  (1  mol.)  are  refluxed 
with  W-sodium  hydroxide  (1  mol.)  and  benzyl  chloride 
or  allyl  bromide  (1  mol.)  the  product  contains  mainly 
the  trialkyl  derivative  with  some  unchanged  material 
and  tetra -alkyl  derivative,  and  occasionally  a  little 
aeetyldialkylcarbamide.  In  this  way  the  following 
barbituric  acids  have  been  prepared  :  1  -bemyl-o  :  5-di~ 
ethyl-,  m.  p.  127° ;  1  -benzyl-5  :  5-diallyl-,  ra.  p.  118°; 
1  -benzyl-o-ethyl-o-isoamyl-,  m.  p,  90°;  5 •pftenyl-b 

benzyl-5-ethyl-,  m.  p.  118°;  l -benzyl-o-seo, -butyl-5- 
allyl-,  ra.  p.  90—91°;  5  :  5-diethyl-l-allyl-,  m.  p.  75°; 
1:5:  5-triallyl-,  m,  p.  68—69°  ;  5  :  5-dipropyl-l-aUyl, 
m,  p,  73° ;  and  5  :  5-diproptd- 1  :  3 -diattyl-,  in,  p.  62— 
63°,  H.  E.  F.  Notton, 

Colour  on  basis  of  molecular  strain.  V,  Ab¬ 
sorption  spectra  and  dissociation  constants  of 
organic  salts  of  violuric  acid.  N.  Ghatak  and 
S.  Dutt  (J.  Indian  Chem.  Soc.,  1928,  5,  665—672).—* 
Although  solid  violuric  acid  is  almost  colourless,  its 
aqueous  solution  is  pink  (Donnan  and  Schneider, 
J.C.S.,  1909,  95,  956 ;  Morton  and  Tipping,  ibid,,  1925, 
427,  2514).  This  is  ascribed  to  the  change 

*CO*C:M*OH(solid)  —  *C(0H);C-N:0  (solution) ;  the 
highly  strained  nitroso-group  is  thus  responsible  for 
colour  formation.  The  coloured  alkali  salts  are  also 
regarded  as  nitroso-compounds ;  the  intensity  of 
colour  is  greater  with  increasing  basic  strength  of 
alkali  (cf.  Hantzsch,  A.,  1909,  i,  331),  This  relation¬ 
ship  is  also  true  for  the  organic  salts  of  violuric  acid 
which  have  been  examined.  The  absorption  maxima 
and  dissociation  constants  of  AT /1 28  aqueous  solutions 
of  the  following  salts  are  recorded :  ammonium* 
methylamine,  dimefchylamine,  trimethylamine,  ethyl - 
amine,  diethylamine,  n  -propylamine,  n-  butyl  amine, 
aniline,  o-,  m-,  and  p -ioluidine,  p-  and  o -phenylene- 
diamine,  a-  and  $-naphthylaminc,  pyridine,  piperidine, 
quinoline,  a-picoline,  nicotine,  morphine,  brucine, 
strychnine,  cinchonine,  quinine,  and  cocaine .  The 
colours  of  the  salts  vary  from  orange  to  violet,  whilst 
the  aqueous  solutions  range  from  pale  pink  to  violet- 
red.  The  above  salts  decompose  when  heated  to 
about  85°,  or  when  exposed  to  air  for  a  long  time. 

H.  Burton. 

Reaction  between  guanidine  and  esters  of 
amino-acids.  III.  E.  Abderiialoen  and  H. 
Sickel  (Z.  physiol.  Chem.,  1929, 180,  75 — 89 ;  cf.  A., 
1928,  511,  623) . — aa'-Diaminosuberie  arid  is  converted 
(contrary  to  the  statement  of  Neuberg  and  Neimann, 
A.,  1905,  i,  687)  by  10  parts  of  methyl  alcohol  and 
anhydrous  hydrogen  chloride  into  the  methyl  ester 
dihydrochloride ,  decorap.  270°  (the  difficulty  in  esterific¬ 
ation  being  the  insolubility  of  the  acid  dihydro¬ 
chloride  in  alcohol),  which  reacts  with  guanidine  at  0° 
in  the  expected  manner,  the  isolated  compound,  m.  p* 
305°  (decomp.),  being  assigned  the  salt  structure, 

(-[CH2]2-OTM>C:NH)a*CH^THa)(COaH)-[CH2]1* 

CJO-NH 

>c:nh. 

‘CH-NH 

Guanidine  similarly  condenses  with  methyl  dl-a.- 
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amino-S-benzamidovalerate  [hydrochloride,  m,  p.  128 — 
130°  (corr.)]  to  yield  the  corresponding  cyanidine 
derivative  [2-amino-5-kelo-4~y-benzamidopropyl-4  :  5- 
diliydroglyoxaline ],  m.  p.  198°  (corr.)  [ picraie ,  decomp. 
220°  (corr.)],  which  by  debenzoylation  with  hydro¬ 
chloric  acid  yields  24minoA-y-aminopropyl-5-glyoxal- 
idone  [isolated  as  its  dipicrate,  m.  p.  230°  (decomp.) 
(corr.)] ;  this  is  hydrolysed  by  N- sodium  hydroxide 
at  the  ordinary  temperature  to  yield  § -amino- a- 
guanidinovaleric  acid  (tamrginine)  (picraie),  which  is 
not  attacked  by  arginase.  a$-Dimethyl-,  iV- methyl-, 
and  lY-isoamyl-guanidine  react  only  to  a  very  small 
extent  with  glycine  ester,  no  condensation  product 
being  isolated,  whilst  iV-a-naphthyl-  and  A- acetyl  - 
guanidine  do  not  react.  Guanidine  condenses  with 
ethyl  hippurate  at  the  ordinary  temperature  to  yield 
hippurylguanidine  (picraie,  decomp,  above  320°)  and 
with  acetylglycine  to  yield  the  guanidonium  salt, 
m.  p.  217—218°.  J.  W.  Baker. 

A-Substituted  derivatives  of  piperazine  and 
ethylenediamine.  I.  Preparation  of  iV-mono- 
substituted  derivatives.  T.  S.  Moore,  M.  Boyle, 
and  V.  M.  Thorn  (J.C.S.,  1929,  39— 51).— Interaction 
of  piperazine  with  substances  capable  of  attacking  the 
imino-groups  usually  gives  the  JV-disubstituted  deriv¬ 
atives.  If  the  interaction  takes  place  in  two  stages, 
the  velocity  of  the  reaction  in  the  second  stage  would 
therefore  appear  to  be  much  greater  than  that  in  the 
first  stage.  Theoretical  considerations,  based  on  the 
relative  values  of  the  primary  and  secondary  dissoci¬ 
ation  constants  of  a  diacid  base  and  the  ionic  product 
of  water,  lead  to  the  conclusion  that  the  possibility  of 
survival  of  a  monosubstituted  derivative  is  greatest 
in  weakly  acid  solution,  a  result  confirmed  by  experi¬ 
ment.  Thus  piperazine  (3  mols.)  reacts  with  ethyl 
chloroformate  (2  mols.)  at  pn  2*8 — 4*6  (constant)  to 
give  ethyl  piperazine-1 -carboxylaie  (I),  b.  p.  116 — 117°/ 
12  mm.  and  237°/760  mm.,  and  ethyl  piperazine- 1  :  4- 
dicarboxylate  in  yields  of  70%  and  12%,  respectively. 
Under  similar  conditions,  benzoyl  chloride  gives  a 
22%  yield  of  1  -benzoylpiperazine,  m.  p.  64°,  whilst  no 
monotoluenes ulphonyl  compound  could  be  isolated 
with  p-toluenesulphonyl  chloride  owing  to  the  slowness 
of  the  reaction.  Carbon  dioxide  and  I  form  an 
additive  compound,  whilst  carbon  disulphide  and  I 
give  the  additive  compound,  2C4H9N2*C00Et,CS2, 
m.  p.  148°  (decomp.).  Benzoylation  of  I  in  the 
cold  affords  ethyl  4-benzoylpiperazine-l -carboxylate, 
m.  p.  82°  (shaking  of  the  latter  with  cold  0*1JY- 
sodium  hydroxide  gave  chiefly  sodium  benzoate  and  a 
poor  yield  of  IV-benzoylpiperazine),  whilst  treatment 
with  p-toluenesulphonyl  chloride  in  weakly  alkaline 
solution  afforded  ethyl  4-p-ioluenesulphonylpiperazine- 
l~carboxylate,  m.  p.  121°,  which  yielded  N-p -toluene- 
sujphonylpiperazi ne ,  m.  p.  110°  [additive  compound 
with  carbon  dioxide,  2C1 1H1602N2SJC02,  m.  p.  107° 
(decomp.) ;  additive  product  with  carbon  disulphide, 
2C11H1602N2S}CS2j  m.  p.  171°].  Interaction  of  I  with 
ethyl  iodide  in  alcoholic  solution  gave  an  inseparable 
mixture  of  a  quaternary  iodide  and  ethylpiperazine-1  - 
carboxylate,  whilst  interaction  of  I  with  excess  of 
ethyl  p-toluenesulphonate  in  dry  alcohol  at  100°  in 
presence  of  sodium  carbonate  gave  a  70 — 75%  yield  of 
ethyl  4-ethylpiperazine-l -carboxylate,  b.  p.  I36°/28  mm. 


The  latter  was  converted  by  boiling  concentrated 
hydrochloric  acid  into  1  -ethylpiperazine  dihydrochloride, 
which  when  heated  with  dry  slaked  lime  gave  l -ethyl- 
piperazine,  b.  p.  155—158°  (chloroplatinate  ;  chloro- 
aurate  ;  additive  compound  with  carbon  disulphide, 
C6H14N2,CS2).  When  I  is  heated  with  ethylene 
chlorohydrin  and  anhydrous  sodium  carbonate  at 
1 10°,  ethyl  4-$-hydroxyethylpiperazine-l  -carboxylate, 
b.  p.  184°/17  mm.,  is  formed ;  this  is  hydrolysed  by 
concentrated  hydrochloric  acid,  giving  l -^-hydroxy  - 
cikylpiperazine  dihydroch loride  (chloroplatinate  ;  chloro- 
aurale).  Ethyl  chloroacetate  and  anhydrous  sodium 
carbonate  convert  I  into  ethyl  4-carbethoxy piperazine » 
acetate,  b.  p.  183°/18  mm.,  hydrolysed  by  alkali  or 
(better)  hydrochloric  acid,  to  piperazinoacelic  acid 
dihydrochloride.  Treatment  of  the  latter  with  silver 
carbonate  gave  piperazinoacelic  acid  (+H20),  m.  p. 
279°  (decomp.).  Ethyl  4-carbeihoxypiperazino ^prop¬ 
ionate,  b.  p.  198°/22  mm.,  and  ethyl  4-carbethoxy- 
piperazino-y-buiyrate,  m.  p.  207°/21  mm.,  were 
similarly  prepared  from  ethyl  p-iodopropionate  and 
ethyl  y-chlorobutyrate,  respectively.  Further  treat¬ 
ment  of  these  two  esters  gave  piperazino-$-propionic 
acid  dihydrochloride,  piperazino-$-propionic  acid,  m.  p. 
215°  (decomp.),  the  chloroplatinate  of  piperazino- 
butyric  acid  dihydrochloride,  and  piperazino-y-butyric 
acid,  m.  p.  235°  (decomp.). 

Ethylenediamine  and  ethyl  chloroacetate  (pn  con¬ 
trolled  by  bromocresol -green)  react  to  give  carbethoxy- 
ethylenediamine,  b.  p.  135°/20  mm.,  which  yields 
ethylenecarbamide  when  heated  or  wrhen  treated 
during  several  days  with  dilute  aqueous  “  soda  ”  and 
gives  an  additive  compound  with  carbon  dioxide,  m.  p. 
102 — 103°,  which  is  best  prepared  by  passing  carbon 
dioxide  into  an  ethereal  solution.  The  following 
are  described  ;  N  -  benzoyl -N  * -carbethoxy  ethylenediamine , 
m.  p.  130° ;  JS-'p-loluenesulphonyl-W-carbethoxyethyl - 
evediamine,  m.  p.  66°;  N-p -toluenesulphonylethylene- 
diamine,  m.  p.  121° ;  ethyl  N'-  ca rbethoxye thylened i - 
amino -N -acetate  (decomposes  on  distillation  and  affords 
the  hydrochloride  of  p-aminoethvlgljxine  on  hydro¬ 
lysis)  ;  $-aminoethylglycine,  ra.  p.  144°. 

A.  I.  Vogel. 

Quinoxalines  from  camphorqninone  and 
aromatic  o-diamines.  A.  Heckendorn  (Helv. 
Chim.  Acta,  1929,  12,  50 — 60). — Gamphanoquin- 
oxalines  have  been  prepared  from  eamphorquinone 
(1  mol.)  and  the  following  1  : 2-diamines  (1  mol.) : 
o-phenylenediamine,  m.  p.  74°  (cf.  Singh  and  Mazum- 
der,  J.C.S.,  1919,  115,  574) ;  o-tolylenediamine,  m.  p. 
50°;  4-chloro-o-phenylenediamine,  m.  p.  98°  after 
previous  softening ;  4-nitro -o-phenylenediamine,  m.  p. 
149°  [the  quinoxaline  derivative  is  reduced  by  stannous 
chloride  and  hydrochloric  acid  to  the  corresponding 
ammo-derivative,  m.  p.  135°  (picraie,  m.  p.  216°; 
acetyl  derivative,  m.  p.  118°)] ;  3  :  4  :  o-iriami nobenzo ic 
acid,  m.  p.  128 — 130°  (decomp.)  [picraie,  m.  p.  203° 
(decomp.) ;  acetyl  derivative,  m.  p.  279°  (decomp.)] ; 
1  :  2-naphthylenediamine,  m.  p.  85 — 86°;  2:3 -di~ 

aminoanihraquinone ,  m.  p.  211°.  1:2:3:  4-Tetra- 

aminobenzene  condenses  with  eamphorquinone  yield¬ 
ing  a  mixture  of  d iam inocamphanoquinoxaline,  m.  p. 
153 — 154°  (picraie,  m.  p.  175°),  and  d  icamphanoqu  in  - 
oxaline,  m,  p.  245°.  From  1:2:4:  5-tetra-amino- 
benzene  and  1  mol.  of  the  quinone  a  diaminocamphano- 
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quinoxaline ,  m.  p.  165°  after  softening  at  130 — 140* 
(picrate,  m.  p.  176°  after  softening),  is  obtained.  This 
furnishes  three  types  of  salts  with  sulphuric  acid* 
namely,  mono-  (orange),  di~  (permanganate-red),  and 
tii-  (colourless).  With  2  mols,  of  camphorquinone  a 
dkamphanoquinomline,  m.  p.  333 — 335°,  results. 

H.  Burton. 

Syntheses  of  heterocyclic  nitrogen  nuclei, 
III.  Triaryl  derivatives  of  1  :  2  :  4-triazole  from 
arylidene  [aromatic  aldehyde]  2  : 4-diphenyl- 
semicarbazones.  G.  Minunni  and  S.  D’Urso 
[with  S.  Guoliklmino,  P.  Salanitro,  I>.  Toerisi,  and 
M,  Vasta]  (Gazzetta,  1928,  58,  820 — 831 ;  cf.  this 
voL,  196). — 1  :  3  :  4-Triphenyl-l  :  2  :  4  :  5-triazolone 

(now  in.  p.  221*5 — 222°)  is  readily  obtained  by 
oxidising  benzaldehyde-2  ;  4-diphenylsemicarbazone 
with  amyl  nitrite  in  benzene  solution  (cf.  Busch  and 
Walter,  A.,  1903,  i,  522  ;  Minunni,  A.,  1927,  1073). 
o  -  Kitrobenzaldehydediphenylsemicarbazone  reacts 
less  readily,  but  with  excess  of  amyl  nitrite,  in  absence  * 
of  solvent,  1  :  4~diphenyl~3-o-7iitrophenyl-l  :  2  :  4  :  5- 
triazolone ,  m.  p,  135—137°  (decomp.),  is  formed. 
Under  similar  conditions  the  to-  and  p-compounds  are 
oxidised  to  the  3-m-  and  3-p -nitrophenyUriazolones, 
m.  p.  199 — 200°  {decomp. )  and  193 — 194°,  respectively. 
The  o-mtrophenylfcriazolono  is  reduced  by  zinc  and 
acetic  acid  to  1 :  i-diphcnyl~3- o-aminojyhenyl-l  :  2  : 4  ;  5- 
triazolom ,  m.  p.  192*5 — 193*5°  (decomp.),  with  a 
secondary  product,  ra.  p.  244—247° ;  similar  treatment 
of  the  p- compound  gives  a  substance,  ra.  p.  235—238°, 
which  is  not  the  p-aminophenvl  derivative,  since  it 
contains  14*16 — 14*28%  N.  The  piperonal  semi- 
carbazone  gives  rise  to  1  : 4-diphenyl*Z-piperonyl- 
1:2:4:  5-lriazolonet  m.  p.  169 — 170°. 

E.  W.  Wignall. 

Synthesis  of  oetaethylporphin.  H.  Fischer 
and  R,  Baumler  (Annalen,  1929,  468,  58 — 98). — 
Reductive  condensation  (using  zinc  dust  and  acetic 
acid)  of  the  isonitroso- derivative  of  ethyl  propiono- 
acetate  with  acetylaeetone  produces  ethyl  3 -acetyl* 
2~methyl~4~ethylpyrrole~B*€arboxylate,  m.  p.  115°,  con¬ 
verted  by  the  Wolff-Kishner  method  into  2 -methyl- 
3  : 4-diethylpyrrole  (I),  b.  p.  104 — 105°/13  mra.  or 
202— 203°/760  mm.,  d11  0*90996,  T49S79  ( picrate , 

m.  p,  101°).  Hydrolysis  of  the  above  ester  affords  the 
a  chi,  m,  p.  208°,  and  this  when  heated  passes  into 
3~aceiyl~2~ methyl A~ethylpyrrole  (II),  m.  p.  129°,  b.  p. 
2S0 — 290°.  Since  ethyl  propionoaeetate  is  not 
readily  obtainable  by  Willst&tter’s  method  (A.,  1914, 
i,  286)  I  was  synthesised  by  the  Wolff-Kishner  method 
from  II,  obtained  by  the  Friedel-Crafts  reaction  from 
2-methyI-4~ethylpyrrole,  the  latter  being  obtained 
from  ethyl  5-propionyl-2-methyl-4-ethylpyrrole-3- 
carboxylate  by  means  of  sulphuric  acid.  Both 
methods  of  synthesis  were  abandoned  in  favour  of  the 
following  :  Reductive  condensation  of  the  tsonitroso- 
derivative  of  dipropionylmethane  with  acetylaeetone 
gives  Z-acetyLo~propionyl-2-7nethyh4-etkylpyrrole,  m.  p. 
137°,  converted  by  diluted  sulphuric  acid  at  above  70° 
into  2~metliyl-4-ethylpyrrole,  but  by  the  same  reagent 
at  65 — 70°  into  II.  The  latter  (II)  affords  5-6romo-3- 
acetyl-2-methyl-4~ethylpyrroh,  m.  p,  149°,  when  treated 
in  glacial  acetic  acid  with  1  mol,  of  bromine;  in  hot 
acetic  acid,  the  requisite  bromine  gives  rise  to  3  :  5- 
d ibromo-2-m eihyh4-et hylpyrrole,  m,  p.  161°,  which 


withstands  further  attempts  at  bromination ;  4  mols. 

of  bromine  convert  II 
into  the  perbromide 
Br2  (III),  not  melting  at 
260°.  This  substance 
does  not  brominate 
acetone,  so  that  the  bromine  is  unusually  non-reactive, 
and  cannot  be  converted  into  the  parent  base,  or  into 
a  porphyrin,  or  into  a  copper  salt.  Proof  that  in  the 
formation  of  III  an  acetyl  group  is  eliminated  is  given 
by  the  fact  that  oxidation  of  III  with  chromic 
anhydride  in  warm  glacial  acetic  acid  affords  bromo- 
ethylmaleimide,  m.  p,  128°. 

Excess  of  bromine  converts  2  : 4-dimethyipyrrole- 
5-aldehyde  into  the  methane  obtained  by  brominating 
2  : 4-dimethylpyrrole  (Fischer  and  Seheyer,  A.,  1924, 
i,  80),  but  ethyl  2  : 4-diraethylpyrrole-5-aldehyde~3- 
earboxylate  under  similar  conditions  merely  gives  the 
hydrobromide  of  the  methane  derived  from  ethyl 

2  :  4-dimethylpyrrolc-3-carboxylate.  Ethyl  2  :  4-di- 
mcthylpyrroIe-3- earboxylate  shows  a  marked  tendency 
to  pass  into  methenes.  Thus  it  condenses  with 
ethyl  3-methyl-4-ethylpyrrole-5-aldehyde-2-carboxyh 
ate,  the  aldehyde  group  of  the  latter  being  eliminated 
in  the  process. 

Boiling  aqueous  formaldehyde,  in  absence  of  hydro¬ 
chloric  acid,  converts  II  into  bw-(3-acetyl-2-m6lhylA- 
ethyl~5-pyrryl)methane}  m.  p.  259°,  a  fact  which 
demonstrates  the  great  reactivity  of  II  as  compared 
with  that  of  lower  homologues.  Bromination  of  the 
methane  gives  (3-bromo-2-methyl-4-ethyl-5-pyrryl)- 
(3'-bromo-  4'-  ethyl -  2'-  bromomethyl  -  5'-  pyrrolenyl)  - 
methene  hydrobromide,  convertible  with  difficulty 
into  a  porphyrin. 

Stepwise  bromination  of  ethyl  3-acefcyl-2-methyl-4« 
ethylpyrrole-5-earboxylate  gives,  first,  ethyl  Z-acetyl-4- 
ethyl-2-bromomeihylpyrrole-5-mrboxylate  (impure,  m.  p. 
120°,  converted  by  warm  dilute  alcohol  into  ethyl 

3  -  acetyl- 4  -  ethyl  -  2-hydrozymethylpyrrole  -  5  -  earboxylate, 
m.  p.  .101°)  and,  secondly,  into  ethyl  Z~bromo-4-ethyl*2- 
bromomethylpyrr ole -5 -earboxylate,  ra.  p.  170°,  The 
latter  is  the  product  of  excess  bromination  of  the  above 
ester  and  also  results  by  the  excess  bromination  of 
ethyl  2-methyl-4-ethylpyrro!e-5-earboxvlate.  The 
stepwise  bromination  of  the  latter  produces,  inter¬ 
mediately,  ethyl  Z-bromo-2-7nethyl-4-ethylpyrrole-5~ 
earboxylate ,  m.  p,  124°,  The  fact  that  the  acetyl 
radical  resists  replacement  by  bromine  appears  to 
explain  why  in  the  conversion  of  II  into  III  only  one 
acetyl  group  is  lost.  This  conversion  appears  to 
involve  :  (1)  5-bromination,  (2)  bromination  in  the 
2 -methyl  group,  and  (3)  displacement  of  the  3-acetyl 
group  by  a  bromine  atom  (giving  possibly  a  per¬ 
bromide).  The  resulting  substance  is  exceedingly 
reactive,  and  condenses  with  unchanged  5-bromo- 
derivative  to  give  III,  This  explanation  accords  with 
the  facts  regarding  the  bromination  of  ethyl  2  : 4-di- 
methylpyrrole-3-carboxylate.  In  this  case,  bromine 
in  ether  produces  ethyl  5~bromo-2  :  4-dimethylpyrrole-Z - 
earboxylate,  m,  p.  96°  (decomp.),  whilst  further  bromin¬ 
ation  (in  acetic  acid)  gives  (o-bromo~3-carbethoxy-4- 
methyl  -5-pyrryl)(Zf*  carbethoxy  -  2'  ;  4'-  dimethylpyrrol  - 
mylymethem  hydrobromide,  not  melting  at  260°  (free 
methene  has  m.  p.  153°). 

The  above  ethyl  3-aeetyl-4-ethyl-2-bromomethyl- 
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pyrrole-5-earboxylate  reacts  with  boiling  methyl 
alcohol  to  give  the  corresponding  2-methoxymethyl 
compound,  and  not  bis-{2-carbethoxy-4-acetyl-Z-et1iyl- 
5-pyrryl)methane ,  m.  p.  115°,  which  results  when  the 
bromomethyl  compound  is  heated  with  aqueous 
formaldehyde.  2-Methyl-3  :  4-diethylpyrrole  (I),  the 
physiological  action  of  which  (on  rats  and  mice)  has 
been  studied  (it  is  a  weak  poison),  is  convertible  (1) 
into  a  well-defined  picrate,  (2)  into  well-defined, 
although  unstable,  azo-dyes,  and  (3),  by  Gattermann's 
hydrogen  cyanide  method,  into  2-methyl-Z  :  4 -diethyl- 
pyrrole-5-aMehyde,  m.  p.  74°  {copper  acetate  additive 
compound  of  the  intermediately  formed  aldimine 
hydrochloride  is  described).  This  aldehyde  is  trans¬ 
formed  by  sodium  nitrite  and  diluted  sulphuric  acid 
into  the  monoxime  of  diethylmaleimide,  m.  p.  194°, 
and  by  nitric  acid  into  diethylmaleimide,  which  is  not 
an  oil  as  stated  by  Kiister  (A.,  1908,  i,  303),  but  melts 
at  68°  (crystallographic  data  by  Steinmetz).  Repeti¬ 
tion  of  Raster's  synthesis  of  the  imide  gave  an  identical 
solid  product. 

2-Methyl-3  :  4-diethylpyrrole  is  readily  brominated 
in  acetic  acid,  giving  the  well-defined  per  bromide  hydro- 
bromide,  m.  p.  132°,  converted  by  benzene-light  petro¬ 
leum  crystallisation  into  the  hydrobromide,  m.  p. 
194°,  of  [o-bromo-Z  :  4-diethyl-2-pyrryl){2' -methyl-3' :  4'- 
diethyl-o,-pyrrolenyl)methene,  m.  p.  97°,  obtained  by 
treating  the  perbromide  hydrobromide  with  alcoholic 
ammonia.  The  methene,  or  either  of  the  salts,  is  con¬ 
verted  into  octaethylporph in,  m.  p.  318°  [hydrochloride, 
m.  p.  318°),  either  by  fusion,  or  by  concentrated  sulph¬ 
uric  acid,  or  by  boiling  formic  or  acetic  acid,  or  best, 
either  by  the  action  of  hydrogen  bromide  in  glacial 
acetic  acid  under  pressure,  or  by  succinic  acid  fusion 
(35%  yield  in  the  last  ease).  Treatment  of  the  last- 
named  perbromide  hydrobromide  or  of  the  hydro - 
bromide  with  zinc  dust  and  glacial  acetic  acid  produces 
octaetkylporphyrinogen,  m.  p.  184°,  passing  slowly  if 
pure,  but  rapidly  if  impure,  into  octaethylporphin 
(m.  p.  322°  ?)  by  aerial  oxidation.  The  mechanism  of 
the  synthesis  of  the  porphyrinogen  is  regarded  as 
involving  first  of  all  the  formation  of  5-bromo-2'- 
methyl-3  :  4  :  3'  :  4'-tetraethyl-2  :  5'«dipyrrylmethane, 
since  the  picrate  of  I  was  isolated  from  the  product 
containing  the  porphyrinogen. 

Octaethylporphin  is  spectroscopically  identical  with 
*tioporphyrin  (data  tabulated).  In  hydrochloric 
acid  the  porphin  shows  the  same  spectrum  as  setio- 
porphyrin ;  after  some  time  another  spectrum  is 
observed  and  a  hydrochloride  separates. 

Iron  is  readily  introduced  into  octaethylporphin  in 
good  yield.  All  three  hcemins  of  the  formula 
C36H44NFeX,  where  X—  Cl,  Br,  or  I,  are  obtainable  in 
v  ell-defined  forms.  They  are  spectroscopically 
different  in  pyridine  solution,  in  which  additive  com¬ 
pound  formation  probably  takes  place.  The  copper 
salt,  C38H14N4Cu,  in  described  (spectroscopic  data 
given).  The  phyllin  is  well  defined  (m.  p.  not  below 
400°)  and  forms  a  copper  salt. 

Octaethylporphin  is  oxidised  by  oxygen  to  diethyl- 
maleimide,  forms  a  tetrabromo- compound,  and  is 
oxidised  by  lead  dioxide  in  chloroform  and  glacial 
acetic  acid  to  the  yellow  octaethylxanthoporph inogen . 
The  latter  contains  a,*H20,  difficult  to  remove,  and 
decomposes  at  274°. 


Octaethylporphin  was  also  synthesised  as  follows  : 
Magnesium  ethyl  bromide,  followed  by  ethyl  cb loro- 
formate,  converts  I  into  ethyl  2-methyl-3  : 4-diethyl- 
pyrrole-5-carboxylate.  The  latter,  with  bromine  in 
absolute  ether,  passes  into  a  bromo-compound  which, 
when  boiled  with  methyl  alcohol  and  then  submitted 
to  hydrolysis,  affords  3:4:3':  4:' -tetraethyl-2  :  2'-di- 
pyrryhnethane-b  :  5f -dicar boxylic  acid,  m.  p.  186°. 
When  air  is  passed  through  a  formic  acid  solution  of 
this  substance  at  40°,  octaethylporphin,  m.  p.  326°,  is 
produced.  Bromination  of  the  same  acid  in  glacial 
acetic  acid  affords  {o-bromo- 3  :  4 - dieth yl - 2 -pyrryl ) - 
(5'-6rowo-3'  :  4* -  diethyl  -  2‘ -pyrrolenyl)melhene  hydro  - 
bromide,  decomp.  206°. 

Condensation  of  I  with  formic  acid  in  presence  of 
hydrochloric,  hydrobromic,  or  perchloric  acid  gives 
either  the  hydrochloride,  or  the  hydrobromide,  m.  p. 
202°,  or  the  perchlorate,  m.  p.  173°,  of  the  expected 
methene,  m.  p.  92°  {copper  salt,  C3gH54N4Cu,  m.  p, 
176°).  Bromination  of  the  methene  at  100°  in  glacial 
acetic  acid  gives  (3  : 4-diethyl-5-bromomethyl-2- 
pyrryl)  (3'  :  4'-diethyl-5'-bromo methyl  -  2'  -  pyrrolenvl)- 
methene,  which  when  submitted  to  succinic  acid  fusion 
with  the  above  methene,  m.  p.  92°,  gives  octaethyl¬ 
porphin. 

Ethyl  2  : 4-dimethylpyrrole-5-carboxylate  reacts 
with  tsoYoXeiyl  chloride  in  presence  of  aluminium 
chloride  to  give  ethyl  Z-imvaleryl-2  :  4-dimethylpyrrole- 
5-carboxylate,  m.  p.  99°.  E.  E.  Turner. 

Synthesis  of  hseraatoporphyrin,  protopor¬ 
phyrin,  and  hasmin.  H.  Fischer  and  K.  Zeile 
(Annalen,  1929,  468.  98—1 16). —Although  deutero- 
porphyrin  cannot  be  condensed  with  acetic  anhydride 
in  presence  of  aluminium  or  stannic  chloride,  deutero- 
hmmin  is  converted  into  the  CC-diacetyl  derivative 
when  it  is  treated  with  acetic  anhydride  and  stannic 
chloride  at  the  ordinary  temperature  (cf.  Stadnikov 
and  Rakovski,  A.,  1928,  427).  A  poor  yield  of  the 
diacetyl  derivative  is  obtained  when  aluminium 
chloride  is  used,  but  in  both  cases  removal  of  iron 
from  the  product  (using  hydrogen  bromide  and 
glacial  acetic  acid  at  40°),  followed  by  esterification, 
gives  the  methyl  ester,  m.  p.  234°,  of  diacetyldeutero - 
porphyrin  (I),  The  latter  forms  a  soluble  ammonium 
salt,  a  sparingly  soluble  potassium  salt,  and  a  still  more 
sparingly  soluble  sodium  salt. 


The  methyl  ester  is  converted  by  a  solution  of  iron  in 
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glacial  acetic  acid,  in  presence  of  sodium  chloride  and 
hydrochloric  acid,  into  the  complex  iron  salt, 
C36H30O8iStFeCl,  m.  p,  229°,  and  by  copper  acetate  in 
presence  of  pyridine  and  acetic  acid  into  the  complex 
copper  salt,  C36H3608N4CuJ  m,  p,  230°, 

When  an  absolute  alcoholic  potassium  hydroxide 
solution  of  diacetyldeuteroporphyrin  is  boiled, 
hasmatoporphyrin  is  formed.  Its  hydrochloride  is 
crystallographically  (Steinmetz)  and  spectroscopically 
identical  with  natural  hrcmatoporphyrin  hydrochloride. 
At  105°  in  a  high  vacuum,  the  free  hsematoporphyrin 
passes  almost  quantitatively  into  protoporphyrin,  the 
methyl  ester  of  which  melts  at  228°.  Both  substances 
are  identical  with  the  products  derived  from  blood. 

The  synthetic  hsematoporphyrm  hydrochloride  Is 
converted  by  hydrogen  iodide  in  glaeial  acetic  acid 
{Fischer  and  Kogl,  A.,  1924,  i,  1130)  into  mesopor¬ 
phyrin,  the  sparingly  soluble  sodium  salt  of  which 
reacts  with  methyl-alcoholic  hydrogen  chloride  to 
give  mesoporphyrin  dimethyl  ester,  m.  p.  210°, 
identical  with  an  authentic  specimen.  From  the 
synthetic  protoporphyrin,  h&min,  4FeCl , 

has  been  prepared  (cf.  Fischer  and  Piitzer,  A.,  1928, 
854).  The  product  is  crystallographically  and  spectro¬ 
scopically  identical  with  natural  lucmin.  At  the 
moment  the  authors  regard  II  as  the  most  satisfactory 
formula  for  hasmin.  E.  E.  Turner. 

Porphyrins  and  their  metallic  salts.  F. 
Haurowitz  and  K.  Zirm  (Ber.,  1929,  62,  [B%  163 — 
170). — The  lack  of  constancy  in  the  results  of  deter¬ 
mination  of  active-  hydrogen  in  blood  pigment  deriv¬ 
atives  {cl  Fischer,  A.,  1928,  630;  1927,  1099;  1928, 
903)  by  Zerevitinov’s  method  is  attributed  to  change 
in  concentration  of  the  Grignard  reagent  which 
rapidly  loses  strength  if  exposed  to  oxygen.  This  is 
usually  unimportant,  since  the  majority  of  organic 
compounds  evolve  methane  quantitatively  provided 
that  the  reagent  is  at  least  08AT.  Compounds  con¬ 
taining  water  of  crystallisation  require  a  l*5A-reagent 
if  both  hydrogen  atoms  are  to  react  quantitatively. 
The  porphyrins  appear  to  behave  similarly  to  hydrated 
compounds,  containing  hydrogen  atoms  which  react 
only  with  the  concentrated  reagent.  With  a  dilute 
solution  chlorohsomin  indicates  2—3  active  hydrogen 
atoms,  whereas  3—6  are  found  with  the  concentrated 
solution.  This  cannot  be  due  to  the  presence  of 
solvent.  Pyrroles,  malonie  ester,  flu  ore  ne,  and  indene 
do  not  behave  dissimilarly  towards  dilute  and  con¬ 
centrated  reagent  and  this  behaviour  of  blood  pig¬ 
ments  is  ascribed  to  the  hydrogen  atoms  of  methine 
groups.  Determinations  of  active  hydrogen  in  blood 
pigments  are  comparable  with  one  another  only  if 
effected  with  a  reagent  of  the  same  composition,  and 
since  the  latter  does  not  depend  solely  on  normality 
it  is  advisable  to  use  the  same  Grignard  solution  for 
all  the  substances  under  investigation  and  to  complete 
the  determinations  as  rapidly  as  possible. 

Transition  from  the  chloro-  to  the  hydroxy- 
hcemins  docs  not  cause  an  increase  in  the  number  of 
active  hydrogen  atoms.  Acidic  properties  cannot 
therefore  be  attributed  to  the  FeOH  group  and  the 
formation  of  tripotassium  salts  of  hydroxyhsemin 
cannot  be  ascribed  to  the  transition  of  FeOH  to  FeOK ; 
the  third  acidic  group  is  possibly  the  NH  group  of  a 


pyrrole  ring.  The  number  of  active  hydrogen  atoms 
of  porphyrins  is  diminished  at  most  by  one  equivalent 
by  the  formation  of  complex  metallic  compounds  with 
Cu,  Zn,  or  FeCh  (The  experiments  are  made  with 
the  dimethyl  ester  of  mesoporphyrin,)  These  complex 
derivatives  are  therefore  not  formed  analogously  to 
potassium  pyrrole  by  simple  salt  production  involving 
two  pyrrole  hydrogen  atoms.  The  organic  porphin 
skeleton  suffers  marked  alteration  by  union  with 
metals. 

The  Fed  compound  of  mesoporphyrin  ester  con¬ 
tains  the  same  number  of  active  hydrogen  atoms  as 
the  zinc  or  copper  salt,  suggesting  that  the  residue  is 
bivalent  and  the  iron  atom  tervalent.  Porphyrins  do 
not,  however,  in  general  form  hsemins  with  ferric  salts 
unless  a  reducing  agent  is  present.  The  possibility 
that  ferrous  passes  into  ferric  iron  by  reducing  the 
solvent  appears  unlikely,  since  no  evidence  could  be 
obtained  of  the  reduction  of  water  to  hydrogen  or  of 
valeric  acid  to  the  aldehyde  or  alcohol.  Elimination 
of  iron  from  haamns  by  acid  occurs  in  the  ferric  form 
without  production  of  ferrous  iron.  The  apparent 
contradiction  is  not  fully  explained,  H.  Wren. 

1:3:  4-Oxdiazines.  Ill,  J.  van  Alphen  (Ree. 
trav,  chirn.  1929,  48,  1 63 — 1 72). — a-Bromopropionyl 
bromide  reacts  with  P-acetylphenylhydrazine  in 
benzene  solution  forming  $-acettfl-K-{*'-bromoprop- 
ionyl)phcnylhydrazinef  which  when  treated  with 
anhydrous  potassium  carbonate  in  acetone  yields 
A  2-  5  -  fe£o-  4  -pkmyl»2  :  (t-dimetkyl- 1  :  3  :  4t-oxdiazinef 
b.  p.  165— 170°/15  mm,,  nn  1*5583,  The  following 
substituted  5-keto-l  :  3  :  4-oxdiazines  are  obtained 
similarly  from  the  appropriate  a-halogenoacyl  halide 
and  fS-aeylphenylhydrazme :  4?-phenyl~2*metkyl~ft-eihyI-i 
h.  p.  146 — 148*712  mm.,  nm  1*5512;  4»phenyl~2 :6 :6* 
trimethyl b.  p.  150— 153°/15  mm.,  m|f  1-5423 ;  4:6:6- 
tripkenyl-2-methyl- ,  m.  p.  136°,  isolated  directly  from 
p  -  aeety  lpheny  lhydra  zine  and  diphenylehloroacetyl 
chloride ;  2:4:  6-triphenyl-,  m.  p.  141° ;  2  :  4  :  6  :  6- 
ietraphenyl m.  p.  151°,  from  3-benzoylphenylhydr- 
azine  and  diphenylehloroacetyl  chloride;  4 -phenyl- 
2 -p-phenyletkyl-,  m.  p.  79°,  hydrolysed  by  aqueous- 
alcoholic  sulphuric  acid  to  p -ph eny lpropio npheny  1- 
hydrazide ;  4~phenyl-2-8iyryl-,  m.  p.  128°,  from 
cinnamphenyl  hy drazide  and  chloroacetyl  chloride. 
The  action  of  10%  aqueous-alcoholic  sulphuric  acid 
on  the  above  and  previously  described  oxdlazines  (A,, 
1928,  780,  13S6)  shows  that  fission  of  the  oxdiazine 
ring  is  partly  inhibited  with  three  methyl  groups  in 
the  2  and  6  positions,,  and  completely  stopped  by  one 
phenyl  or  styryl  group  in  position  2. 

A2«5-Keto-2  :  4  ;  0  -  triphenyl  - 1  :  3  :  4 -oxdiazine  is 
soluble  in  boiling  aqueous-alcoholic  sodium  hydroxide, 
reacting  in  its  enol  form.  This  modification  appears 
to  be  fairly  stable,  since  the  freshly-precipitated  solid 
from  ail  alkaline  solution  forms  a  chloroform-soluble 
copper  salt,  whereas  the  original  compound  does  not. 
B-Benzoyl-cc-phenykMoroacetylphenylhvdrazinehm  m  ,p. 
136°,  not  sharp.  H.  Burton. 

Dioximes.  LI.  G.  Ponzio  and  II.  Milo  nr 
(Gazzetta,  1928, 58,  844 — 853). — On  the  basis  that  the 
components  of  solid  solutions  resemble  one  another  in 
molecular  structure,  the  structure  of  dioxime  per¬ 
oxides  is  deduced  from  eryoscopie  data,  formation  of 
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solid  solutions  being  indicated  by  elevation  of 
apparent  mol.  wt,  The  two  structures  in  question  are 
McC— CAj'  (J)  d  MeC— -CAr  (n)  (  f  A  1928 
CCN-ON  v  N-OON  ' 

888).  Compounds  of  type  I,  oxadiazole  IV-oxides, 
would  be  expected  to  form  solid  solutions  with  the 
oxadiazoles  themselves,  and  actually  it  is  found  that 
3-phenyl-,  3-p-bromophenyI-,  and  3-p-anisyl-4-methyl- 
I  :  2  :  5- oxadiazole- 5- oxides  show  elevation  of 
apparent  mol.  wt.  in  3-p-anisyl-4-methyl-l  :  2  :  5- 
oxadiazole.  The  last  is  therefore  used  as  a  test  sub¬ 
stance,  and  it  is  found  that  bromo-  and  nitro-anisyl- 
methyloxadiazole  oxides,  m.  p.  109°  and  88°,  respec¬ 
tively,  show  increased  mol.  wt.,  and  thus  probably 
have  similar  structures,  i,e,,  are  IV- oxides,  whilst  the 
corresponding  compounds  of  m.  p.  115 — 116°  and 
112°  have  normal  mol.  wt.,  and  are  thus  probably 
described  correctly  as  bromo-  and  nitro-anisyl- 
glyoxime  peroxides.  Determinations  of  the  apparent 
mol.  wt.  of  the  test  substance  in  oxadiazole  oxides,  and 
of  the  compounds  of  m.  p.  109°  and  88°  in  bromo-  and 
nUro-anisylmethyloxadiazoles,  respectively,  have  also 
been  made.  *  E.  W.  Wignall. 


Oxidation,  II.  Action  of  ferric  chloride  and 
hydrogen  peroxide  on  s-  and  as  -  d  i  sub  sti  tuted 
thiocarbamides  and  synthesis  of  thiodiazoles. 
T.  Chakravarti  and  S.  Db  (J.  Indian.  Chem.  Soc., 
1928,  5,  661 — 684). — Oxidation  of  diarylthiocarb- 
amides  with  hydrogen  peroxide  proceeds  thus ; 
XHR«C(NR)*3H  — >  [NHR*C(ISTE)*S-L  — > 

nr-c:nr 

|  >S  (I).  The  following  substituted  1:3:4- 

ne-c:ne 

thiodiazoles  were  obtained  from  the  requisite  a-diaryl- 
thiocarbamide  :  2  :  o - dipkenylimmo - 3  :  4 -diphenyl- 

(I,  R=Ph),  m.  p.  228—230° ;  2  :  S-di-p-iolylimino- 
S :  i-di~p4olyl~,  m.  p.  201°;  2  :  5-di-o4olylimino~ 3  :  4- 
-tohjl-,  m.  p.  249*;  2  :  o -d i-m~xylyl imi no -3  :  4 -<££- 
®'%ylyl-f  m.  p.  247° ;  2  :  5~di-a-naphthylimino-3  :  4-ii« 
pkthyl-,  m.  p.  285°,  and  2  :  S-di-fi-naphthylimino- 
3 : 4 ~di~$«naphthyl~f  m.  p.  288°  after  sintering  at  268°. 
From  the  necessary  as-disubstituted  thiocarbamides 
2 :  %'di(phenylmeihylamino}- ,  m.  p.  94°,  2  :  5-cft- 

(pfonylethylamino)-,  m,  p.  107 — 109°,  and  2  :  5-di- 
Wpkenylamino) - 1  :  3  :  4 ’thiodiazoles,  m,  p.  155°,  were 
prepared.  H.  Burton. 

3-Chlorotropan.  The  non-existence  of  the 
bellairopine  of  Hesse.  M.  Polo  no  vs  ki  and  M. 
Polonovski  (Compt.  rend.,  1928,  188,  179—181).— 
Bellatropine,  the  hydrolytic  product  obtained  by 
treating  belladonine  with  hydrochloric  acid  at  140° 
and  considered  by  Hesse  to  be  an  isomeride  of  tropine, 
18  actually  3-cklorotropan ,  b.  p.  163 — 165°  (partial 
uecomp.)  ( hydrochloride ,  m,  p.  234° ;  picrate,  m.  p. 

“—217°).  The  methiodide ,  m.  p.  306°,  affords 
tropan  methiodide  when  treated  with  zinc  dust  and 
hydrochloric  acid.  3- Oh  loro  tropan  yields  a  crystalline 
oxide  (, hydrochloride ,  m.  p.  210° ;  picrate ,  m,  p. 
chloroplalinate ,  m.  p,  252°;  ckloroaurate ,  m*  p. 
168°  after  darkening  and  softening  at  150°).  The  use 
of  hydrobromic  acid  in  the  hydrolysis  leads  to  the 
formation  of  3-bromotropan.  Belladonine  yields 
partly  polymerised  a  tropic  acid,  tropine,  and 
tropidine  when  hydrolysed  with  alcoholic  potassium 


hydroxide  or  2%  sulphuric  acid.  [Throughout  the 
paper  the  authors  write  the  formulae  of  3-ehlorofcropan 
and  its  derivatives  as  containing  an  atom  of  oxygen.  1 

G.  A.  C.  Gough, 

Amine  oxides  o!  hydrastine  and  narcotine- 
M.  Polonovski  and  M.  Polonovski  (Compt.  rend., 
1929,  188,  341 — 343). — Hydrastine  is  converted  by  an 
acetic  acid  solution  of  30%  hydrogen  peroxide  into 
hydrastine  oxide,  [a]D  +88°  in  3%  chloroform  solution 
{hydrochloride,  m.  p.  about  125°,  [*]D  +160°  in  12% 
aqueous  solution;  picrate ,  m.  p.  1289).  The  oxide 
behaves  like  an  amine  oxide  in  most  respects,  although 
it  slowly  passes  into  a  yellow  substance, 
C20H1867NMe,  m.  p.  189°  {hydrochloride,  m.  p.  196°), 
which  behaves  differently.  Similarly,  narco  tine 
affords  narcoline  oxide ,  [a]D  +135°  in  chloroform 
{hydrochloride,  m.  p.  193°,  [a]j>  +100°;  picrate,  m.  p. 
130°;  chloroplalinate ,  m.  p.  175*),  changing  into  a 
substance ,  m.  p.  228—229°,  identical  with  that  obtained 
by  Drummond  and  McMillan  (A.,  1926,  1263)  except 
that  it  is  optically  inactive.  G.  A.  C.  Gough. 

Synthesis  of  3  : 1 0-dimethoxy tetrahydr oproto- 
berberine.  S.  N.  Chakravarti  and  W.  H.  Perkin, 
jun.  (J.C.S.,  1929,  196—201 ;  ef,  A.,  1927,  1096).— 
m-Methoxybenzoic  acid,  m.  p.  109 — 110°  (methyl 
ester,  b.  p.  121 — 124°/10  mm.),  was  obtained  in  90% 
yield  by  oxidising  m-methoxybenzaldehydc  with 
potassium  permanganate  in  aqueous  acetone  solution  . 
It  condenses  with  formaldehyde  in  the  presence  of 
hydrochloric  acid  or,  better,  of  the  latter  together  with 
glacial  acetic  acid  to  give  4-methoxyphthalide,  m.  p. 
120°.  This  is  converted  by  manganese  dioxide  and 
sulphuric  acid  or  alkaline  potassium  permanganate  into 
4-rnethoxyphthalic  acid,  m.  p.  168 — 170°  (decomp.), 
and  not  into  the  expected  4-methoxyphtbalaldehydie 
acid  which  was  required  for  the  synthesis  of  4-methoxy- 
ph  thalideear  boxy  lie  acid.  The  latter  was,  however, 
prepared  by  condensing  methyl  4 -met  boxy  benzoate 
with  chloral  hydrate  in  presence  of  a  large  excess  of 
sulphuric  acid.  The  4- methoxytrieh  loro  m  ethyl  - 

phthalide,  OMe*CfH3<^^#Q^  so  obtained  m  p 

135°,  was  hydrolysed  by  aqueous  sodium  hydroxide 
to  4-methoxyphthalideearboxylic  acid,  m.  p,  170°. 
Condensation  of  the  acid  chloride  of  the  latter  with 
p-m-mefchoxyphenylethylamine  in  benzene  solution 
gave  ^-metkoxyphthalidecarboxy-fi-m-metkoxyphenyl- 
ethyiarnide,  m.  p.  129°,  which  when  heated  with  phos¬ 
phorus  oxychloride  followed  by  decomposition  with 
ice  yielded  a  basic  substance ,  the  reduction  of  which 
with  zinc  dust  and  glacial  acetic  acid  in  the  presence  of 


copper  sulphate  furnished  3  :  IQ-dimttkoxypmtoberh- 
erine,  m,  p,  180°.  Electrolytic  reduction  of  the 
latter  in  presence  of  alcohol  and  concentrated  sulphuric 
acid  furnished  3  :  IQ-dimelhoxyteirahydroprotoberberim 
(I),  m.  p.  139°.  A.  I.  Vogel. 

Dehydrogenation  of  yohimbine.  F.  Mendlik 
and  J.  P.  Wibaut  (Rec.  trav.  chim.,  1929,  48,  191 — 
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— Ddmtrogenatioo  of  yohimbine  with  powdered 
selenium  as  3tM> — 310"  (ei.  Diels.  A..  1928.  51) 
gives  a  colourless  txmpox*d*  Cls.HltX^  m.  p.  -I- — 
213“  feorr.K  soluble  is  dilute  adds  with  a  bine 
diKweseeuee.  and  giving  various  alk&Ioidal  preclpif- 
alios  xrartkws*  together  with  a  smhs^amm^  m.  p.  326*. 
yellow,  not  obtained  pure,  which  dissolves  in  aleohcd 
with  a  Muish-gfeea  incres^cesee.  H.  Bcrtox. 

Pissaons  with  osciie  m  the  morphine  series. 
K.  SrSTSS  [Bor,.  IMS,  62.  [B].  3&--31S;  cf.  W»~ 
Uni  SmA  this  toJL  811 — r-lletea®  is  eon- 
vcfted  by  short  tnfcMJE&at  with  3®%  hvdregea.  per- 
rodde  into  add.  decorap.  i^S— 

2  111*  IM—  IM'f:  the  presence  el  wo  eartaxyl 

iCt»uw  is  established  by  pc^entScHS&etro?  iliraticsEss. 
t^re  m&MfJ/$£rtiUi3  .%^3^oeiS&ra(£i ^  inn,  p.  242"  fdiKoaap.}- 
is  described. 

Ckodihydax.^Mr>e  hydreeMcrife  (cf.  Speyer  ud 
Pof^  Aj  1M&,  -SS2|  is  touas&irarf  by  esrsosstem  m 
ssqTKwsas  ^tfftatSra  mat©  sbsj&tJ  jcSroxviaSie  friheanvS- 
bvdr^yATif'-,  eu  p.  auui  dihydrsCXCifexsS  m 


(ttoonpbnas  gfoc^itiyimimniz.  asd  m  miir^odmic. 
j$£Kwmm.  2*4"'  8fai§ariy„  <giag  wn& yldkiiy&tnro cgyttHme 
4kr.  ittfiL?  -abc  iris  tiil^drvioci&ml  ibekS  egibri  ushraocwtlfittss  *: 

*£b- 

(orsEpoaes  as  iJTSh  CMotcmcej^ 
iffihvteiefciifime  'Sissatead  in  a 
mrmire  erf  sailed  rfsdb&L  sEinsr 
aclinic  add.  azii  ^lardbOrfae  -amd 
tlS  VT*i,rrH?t L'TTTf b"V  revy.gnngBiTir phi 

iuroo 

ns.  |n.  298 — 2KC*  (fj&pnnsjju)  'jjicr- 
Dmnmii  ^hydr&tad)  .Brimming  rat 
f&uhyflrjjttfi.-dw.fniiji.  fTW'V]  5’1  im ;Uf*f ftii r nil fi 

frfiiraan  at  adrsrds  'ctikmuLtl  tfckrmmmmi  ammMmaii  tatE. 
plk  iecfiiUTi.  2fir  .  — M~*08c  in  -wmor  h2hd  rmim&- 

htfArair. \„  OlilfiTiiffifayifc'ansdfiifle  im  rfndiidil  e.acs 

xainimr  Ttornlilnme  acid  ns  w.rmissd  im  ofcttarntiibytir*}- 
'Oodinal  -and  snmkyj  ri+iixylaxe.  vmieni&s  iin  iormir 
*uoifl  solution  ;rt  yiisiis  didiiraditectradkiniml. 
oct difey tiroandsinnue  5b  acazin  ;urii0  Riiinfimi  mid 
ililmbroiBnnihnte  in  iunxzir  add  Adieu  os&axx^mfl  yiele 
Tesjneujirvnly  a  ■mdMt&nrj..  teaigft.  :2fCi\t 
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codeine  (IT),  m.  p,  170*5°,  [ajj?  +24*4°  in  abneduto 
alcohol,  in  93%  yield.  If  the  reaction  is  allowed  to 
proceed  at  45 — 50°,  y- ozod ihyd rocodeine  (V)p'm.  p. 
173x  [zjp  —8-2°  in  alcohol,  is  produced.  The 
S-compooed  is  transformed  into  the  y-derivativo  by 
alcoholic  sodium  ethoxide  at  50°.  H.  Wrkx. 

Syn&Bsi s  of  aromatic  arsenic  compounds 
containiiig  iodine.  A.  D.  Macitlltjh. — See  B., 

W2B,  im. 

Orgazu>-2iitirnoxiy  compounds.  III.  S.  C, 

Xitcm^i  tfJ,  IMian  Cfaesi,  Soc.,  1928,  5,  753 — 757).— 
ChrbaiuMe  and  p-amioophenyLstibinie  acid  react  in 
hmBmz  aqueous  suspension  to  give  “  ureastibamine  ” 
^B&ahmachari,  Indian  J.  Med.  Res..  1922,  10,  508; 
1924, 12,  423|,  proved  to  be  ammonium  4 -carbarn ido* 
p^syisrifosate  {mdirnm  and  potassium  salts)  by  its 
fjoni  cyanic  and  p-aminophenyktihinic 
S*CS2S  aromonia,  H.  BlIRTOK. 

Ai^mpt  to  prepare  mercury  compounds  of 
feiph^ylmiethsne  dyes.  F.  R.  Greekbaoi  (Amer, 
X  ""I %sje3..  101.  34 — 46). — Mercnration  of 

Iril^uol-cr^esa,  Bzaladbite^green,  gentian-violet,  night- 
with  mercuric  chloride  gave 
m  asi  di-sepcuxy  compounds  which 

si mass.*  m»Gfls.ble  m  ak&hol  aod  water.  Alkali - 
^atalib  dssDcsrary  mmpommds  were  obtained  by 
snemciO’arisQ.  of  tie  prodacts  of  benzo- 

sracMoin^a  «iad  .uni  b«so2C£doL 

E.  H.  Sharper*. 

Aramalac-  ■r-  f  mniaminr  teHttrium. 

f!  ?.  Mi«*  -Hnid  SL  (ReaL  Aosd.  Set 

ns.  smi^.  Xii-jdii  I7CS  a  .  34.  54 — 59), — 

3L  p,  215"  (.sgluLh 
=sndn  .  os  c.inaaasi  ^cczi  -ezi  eLcaa  aoi 

Biua;Ft3i*td  6,-Tta^i'jwir  bde  Thr'  mrtii'd  td  Efopi 
lA,  Ldh  2l.  84 j  i-3r  tate  p^izzatiize:  rf  f*-nisffsafl 
t^iIxnTjat  nut  jarififfrcuiry.  icflnalddfe  ra 

jiriijiij"* J  sy tilt: rtiw £jcn "beTn'iitZL azi2 

:ni  jiJVillii  lQl.TTrrTTTICl  TP  JET  I  L^rT  ll&T^.  r  lii«  iffltC 

noi  z  viif  wuuithil  -muf  An-if  hydr^iid^ 

biifi  faJtwitftd  wTiiii 

v*in  ,1  /it f '  if7i*p}fiTUife  1  r  bciA,  sa_  p.  I^=, 

3W  h^VTn|niH«i  viim,  prrAV-MB  ~p-.ivt  fssai 
i-l.-ydr--  ririf  but  rn’-bcm  iriai  .jcjyfrisL?  il: 

-ir-uj+ijt'-d  icm'UEnfiKm.i,  _  ztl,  it-.  2W/' 

bitoT  i«afnu7L  Miff -I  i.ffJI%/7  i'tEvjrivT  By 

ui-iD  ^‘frt  Tbr  ^orrffsrpniiiiiic  nfiTtzzzrn  ?cc=rr.'iuj2 
rftbsiewrsisnfl  Wi£»i.  A..  2N"r±.  i  442>  rii&  twis  irncs^-'?  — - 
tu.  riftlit  t. r p ]S ir-i fm  f ig rirfn,  TO  tZ  itlraffc  rti?  toiriy  '"'-t 

■  tmflrfifnL  Mr  »tmaiiqntwP^Fl .  ~£.  W  WJlTVAUU 

Itoud— prrrtHm  aumprrizifs.  TxL  Csisages  — 

rf  imrs 

trtiHiBi.  xsrifh  onbBdt  p^wflar^  €L  S.  SoaREB® 

A.  CiLiiiiQif)  (Ardh.  iSdi.  4ikHn  llflfS,  i3L  23.2— 2!Ifc 
Cliiem.  .Equht..  2928,  Hi,  I29H — 11:92)), — The  rfsdtrir^ 
« oeccuiuotivrtw  .imd  -tg^^&arsisii  .sdb oitacc? 

are  Hnamurttui  dvr  ucidMcm  rf  <izh&>  jifwwier. 

A.  A.  SiuriErr'i-®- 

Aoriuii  m  nimhoao.  . — innvsrirk  *ol.  — 

cazarysis.  ±L  A.  aEktritenB  wL,  201, 

4*10): — IlhmnB  d.5 14^28,  3145*:; 

suiiutioiw:  an  wore*  aasad  fe:  tzbe  ;&xCuiuff  itf 

antumttca.  IHhat  ff)kon  ^iixsMmed  3u>  ^uidnnoc  ^ 
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inhibition  (hr  ru&rbtm  monoxide  m  4ue  *o  Ms  havkig 

used  Impure  J.  J£. 

infaibfejon  <of  ierrocygteiae  catalysis  by  carbon 

monnride.  C.  C&zw.m  {Bxohlm&.  2u,  1928.  201, 

4H0).— ©Lxim 8  sfoalure  (A.,  M6S.  11®}  to  obtain 
iniiiiiitioB  of  foiwy^taine  ^sataHysIs  Is  doe  to  Ms  haring 
used  rfihe  ratio  caAon  monoxide  to  ^xyge©  Cife/pcJ 
uppheahle  to  Unworn,  This  Is  -unsuitsWe  for  fesro- 
•rayjine.  Jl  H_.  Esrasaiw. 

Mioro-Dtimas  apparatus-  J31  Omdo  {Bulk  Inst. 
Hbm  Ohtmi.  Stes,  Tokyo*  12L9..  8,  —Improvements 
in  Dulmkrk  mimQ-mmhQi  for  nitrogen.  detetrmalioa 
«EO»dtiimnliod  :  )  by  pairing  mmhmx  dio sde  through 

robe  pruhe&tecl  combug&os  tube  wMle  stall  red  hot,  to 
«vcud<uouluriGtn  jcf  a2x*  and  ft}  by  use  of  a  three- wav 
cock  liutvom  tis*  esAou  dioxide  gmemtor  and  the 
tbublde  counter.  *  B,  W.  Ascjessos. 

Dcd^xmaluoii  of  iodine  (h^dogpen)  la  organic 
jeaatarisl  X  Bchwaibg-lb  \€h£m.~Z%-*  1929*  53, 
w“~41&b — F*or  i  be  determination  <4  small  amounts  of 
iodine  m  crgmnie  material  a  weighed  amount  (up  to 
acwerd  grains}  of  the  dried  rob&saaoe  is  burnt  in  a 
panmhua  nr  mdktJ  boat  in  a  stream  of  oxvgeo  in  a 
wideeambustMi  tube.  The  vapours  pass  oxer  heated 
platinised  asbestos  and  through  wash-bottles  con¬ 
taining  y«y  diirf®  potassium  carbonate.  The  hmi 
&ud  tube  are  finally  washed  out,  the  extract  is  com 
uiued  w5*h  the  potassium  ciartosste,  the  whole 
empor&ia d,  and.  iodine  detanaiced  by  an  appropriate 
oaetiiod.  Examples  are  given  of  the  determination  of 
audiat  In  thyroid  extract,  milk*  urine,  and  soil. 

B.  Eh  Callow. 

l^iOTo-determinatioii  of  iodine  in  organic 
apriiBE.  J-  F.  Eeeth  (diem.  Weekblad.  1929,  26, 
—The  author  claims  a  method  similar  to 
nisi  .of  Sdbaaibold  (preceding  abstract)  but  arrived  at 
mdqpendenily.  The  material  is  burned  In  oxygen 
sad  tm  gases  are  drawn  through  alkaline  solutions, 
^4ih  are  added  to  the  ash.  "  S.  I.  Lett. 

^termination  of  stxLplmr  in  organic  com¬ 
pounds.  L  MLvree;  {Bull.  Soe.  cMm„  1928,  fiv], 
43,  J#£* — 1488). — The  organic  substance  is  burnt  in 
^cmrtz.  pyrex,  or  Jena  glass  combustion  tube 
«a.X  18^-20  mm.)*  the  forward  end  of  which  is 
•***  over  at  right  angles,  constricted  slightly,  and 
<ET£Ws^out.  Moist  oxygen  is  admitted  through  a 
^W4n  side  tube  at  the  opposite  end  and  the  com- 
wastage  boat  can  be  pushed  forward  into  the  heated 
zmm  by  means  of  a  nickel  rod.  The  combustion 
JPmiKte  are  swept  into  water  containing  2%  of 
dissolved  oxygen,  and  the  sulphuric  acid  is  determined 
y  titration  or.  in  presence  of  halogen,  phosphorus, 
-s&ogm*  or  arsenic,  by  gravimetric  methods, 
hexogen  can  be  determined  in  the  same  w}  using  a 
solution  of  equal  parts  of  sodium  carbonate  and 
sulphite  as  absorbent.  B.  Beiohtm.vno 
*JScrocheiiiical  detection  of  glycerol,  ethylene. 
Vw  *f -mannitol.  H  Alher  fAGkrocheiu., 

i!!^#7p.r^ 7^ — The  seitsifiviiv  of  flic  following  J 
tor  the  detection  of  glycerol,  giyvol.  and  mannitol 
1143  ***&  determined  and  the  conditions  for  carrying 
out  mieroehemieallv  have  been  standardised  : 


Fischer  and  Tafels  hvpobromite  method  and  its 
various  modifications  (A.f  I  BBS*  358),  Glaser  and 
MoravskTs  formic  acid  method  (A.,  1890,  20),  and 
Rose  8  tom  acid  method  (Biss.,  Erlangen,  1902). 

A  R.  Powell. 

MfoixHd£terrox  nation  of  the  acetyl  value.  F. 
Pbbgl  .and  A.  Soltys  (Mikrochem.,  1929.  7,  1 — 9). — 
The  substance  (3 — 5  mg.},  preferably  compressed  into 
a  pastille*  is  Introduced  into  a  small  pear-shaped  flask* 
the  bulb  of  which  is  then  filled  with  dry  glass  beads. 
The  flask  is  connected  by  means  of  a  ride  tube  at  the 
top  of  the  bulb  to  a  purifying  and  drying  apparatus 
for  air,  and  by  means  of  a  side  tube  in  the  neck  with  a 
U  tube  packed  with  glass  beads  moistened  with  a 
saturated  solution  of  potassium  dihydrogen  phosphate 
to  absorb  any  sulphur  dioxide.  The  other  limb  of  the 
U-tube  is  connected  by  a  silver  tube  and  condenser  to 
the  absorption  flask  containing  standard  sodium 
hydroxide-  The  flask  is  heated  in  a  water-bath  for 
20 — 10  min.  while  I  ex.  of  a  25%  solution  of  toluene- 
p-sulpfaonic  acid  is  introduced  by  means  of  a  dropping 
funnel.  The  flask  is  then  cooled  and  a  slow'  current  of 
purified  air  is  drawn  through  it  by  attaching  the  ride 
tabs  of  the  absorption  flask  to  a  vacuum,  pump 
capable  of  exhausting  the  apparatus  to  15  mm. 
pressure.  After  10  min.,  1  ex.  of  water  is  allowed  to 
drop  into  the  decomposition  flask  and  the  air  current 
continued  for  another  10  min.  without  interrupting 
the  suction.  The  U-tube  is  then  immersed  in  hot 
water  and  the  suction  continued  for  a  further  10  min. 
to  ensure  that  all  the  acetic  acid  distils  into  the 
absorption  flask.  The  solution  in  the  latter  is  finally 
titrated  with  hydrochloric  acid,  using  a  slight  excess 
which  is  determined  by  titration  with  0  0lAr~  sodium 
hydroxide.  ~  A-  R-  Powbll. 

Microchemical  determination  of  hydrocyanic 
acid  by  the  Brunswik  reaction.  W.  P.  Mautzky 
and  M.  T.  Koslovsky  (Mlkrochem.,  1929,  7,  94 — 
99). — The  sensitivity  of  the  Brunswik  reaction  is 
increased  by  the  use  of  a  silver  nitrate  solution 
acidified  with  nitric  acid.  The  material  to  be  tested 
is  placed  in  a  small  tube  together  with  a  few  drops  of 
a  saturated  solution  of  oxalic  acid  and  2—3  drops  of 
potassium  permanganate  solution  if  sulphides  are 
present ;  the  tube  is  covered  with  a  watch-glass  to 
the  bottom  of  w  hich  is  attached  a  small  drop  of  the 
silver  nitrate  solution  coloured  with  methylene-blue. 
If  cyanides  are  present  a  turbidity  due  to  silver 
cyanide  appears  in  a  few  minutes ;  under  the  micro¬ 
scope  blue  needles  are  seen.  The  sensitivity  of  the 
test  is  6xKH  g.  of  hydrogen  cyanide, 

A.  R.  POWELL. 

Microchemical  determination  of  the  methyl- 
imino-group.  P.  Haas  (Mikrochem.,  1929,  7,  69 — 
S7). — A  number  of  tests  of  PregFs  method  for  the 
micro-determination  of  the  methyl! m Ino-group  using 
various  alkaloids  showed  that  low  results  are  almost 
invariably  obtained,  especially  when  the  substance 
contains  more  than  one  *XMe  group.  The  errors 
seem  to  be  due  to  the  difficulty  of  removing  the  whole 
of  the  INMe  from  the  substance  and  to  the  incomplete 
absorption  of  the  hydrogen  iodide  by  the  red  phos¬ 
phorus  suspension  even  when  two  or  three  absorption 
vessels  are  used,  A.  R,  Powell, 
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Haemoglobin.  III.  Equilibrium  between 
oxygen  and  haemoglobin  in  relation  to  changing 
pn .  R.  M.  Ferry  and  A.  A.  Green  (J.  Biol.  Ghem., 
1929,  81,  175 — 203). — Horse-blood  corpuscles  diluted 
with  1*5%  sodium  chloride  at  2°  were  run  through  a 
Sharpies  centrifuge,  the  concentrated  cell  suspension 
was  added  to  distilled  water  and  the  solution  again 
centrifuged,  the  mother  diquor  was  stirred  and 
adjusted  to  about  pn  6*6  by  addition  of  phosphate 
or  dilute  hydrochloric  acid,  and  the  haemoglobin  was 
recrystallised  by  dissolving  in  dilute  potassium 
hydroxide  and  readjustment  to  pn  6*6.  Oxygen 
dissociation  curves  for  the  haemoglobin  thus  prepared 
were  determined  at  varying  pn  in  solutions  buffered 
with  phosphate  or  borate.  The  affinity  of  haemo¬ 
globin  for  oxygen  passed  through  a  minimum  at  pn 
6*55.  The  combination  of  haemoglobin  with  oxygen 
does  not  follow  the  simple  mass  law  unless  haemoglobin 
be  regarded  as  acting  as  a  mixture  of  substances. 
Mathematical  consideration  of  the  results  leads  to  the 
development  of  an  empirical  equation  expressing  the 
equilibrium,  and  to  a  theoretical  expression  for 
the  change  of  the  dissociation  curve  with  pn,  based  on 
the  theory  of  intermediate  compound  formation  (cf. 
Adair,  A.,  1925,  i,  849).  C.  R.  Harington. 

Structure  of  the  haemoglobin  molecule,  I. 
Nitrogen  distribution  in  the  hemoglobin  mole¬ 
cule  of  horse's  blood.  II.  Nitrogen  distri™ 
button  in  the  globin  molecule  of  horse  hsemo- 
glohin.  A.  Poliakov  {Biochem.  Z.,  1929,  204, 
88 — 96,  97 — 105). — I,  After  repeated  crystallisations 
of  horse  hsemoglobin  elementary  analyses  and  deter¬ 
minations  of  nitrogen  in  the  various  fractions  obtained 
after  hydrolysis  were  made.  The  content  of  arginine 
is  6*25%,  histidine  13*78%,  cystine  1*2%,  and 
lysine  5*76%. 

II.  Globin  was  prepared  by  adding  an  aqueous 
solution  of  pure  hsemoglobin  to  alcohol  containing 
hydrochloric  acid,  precipitation  by  ether,  washing 
with  alcohol,  and  precipitating  the  aqueous  solution 
with  alcohol  and  ether.  A  globin  hydrochloride  was 
obtained.  Analysis  showed  arginine  6*1%,  histidine 
13*25%,  cystine  1*2%,  lysine  6*2%. 

J.  H.  Birkinshaw. 

F ormation  of  hsematin  from  carboxy-  and 
oxy^hsemoglobin  by  dilute  acids.  W.  Lintzel 
and  T.  Radeff  (Biochem.  Z.,  1928,  203,  212 — 217).— 
When  oxy-  and  carboxy- haemoglobin  solutions  of  the 
same  molar  concentration  are  treated  with  dilute 
acids  the  amount  of  hsematin  formed  is  5 — 10%  less 
for  oxy-  than  for  earboxy- hsemoglobin,  whilst  iron 
in  an  ionised  form  appears  in  the  solution  from  the 
former  but  not  from  the  latter.  Oxy  haemoglobin, 
therefore,  appears  to  undergo  partial  decomposition 
by  the  acid  treatment.  P.  W.  Clutterbuck. 

Synthesis  of  hsematoporphyrin,  protopor¬ 
phyrin,  and  hsemin.  H.  Fischer  and  K.  Zeile. — 
See  this  vol.,  333. 

Relation  of  proteins  and  lipims  of  blood-serum 
to  osmotic  pressure.  E.  H.  Fishberg  (J.  Biol 


Ghem.,  1929,  81,  205 — 214). — The  relationship  be¬ 
tween  the  protein  concentration  and  the  (colloid) 
osmotic  pressure  of  blood-serum  is  expressed  by 
p  and  v  being  the  reciprocals  of  the  osmotic 
pressure  and  of  the  protein  concentration,  and  a 
a  constant  specific  for  an  individual  serum.  In 
lipcemic  blood  the  osmotic  pressure  per  g.  of  protein 
is  greater  than  in  normal  blood  diluted  to  a  similar 
content  of  protein ;  this  indicates  that  the  lipins 
exercise  an  osmotic  pressure,  and  that  the  develop¬ 
ment  of  lipsemia  in  haemorrhage  and  in  nephrosis 
represents  an  attempt  to  compensate,  as  regards  the 
osmotic  pressure,  for  the  loss  of  protein. 

G.  R.  Harington. 

Viscosity  of  blood-serum  as  a  function  of 
temperature.  P.  L.  du  Nouy  (J.  Gen.  Physiol., 
1929,  12,  363—377). — The  viscosity  of  serum  at 
various  temperatures  was  determined  by  the  rotating  - 
drum  method.  Heating  decreases  the  viscosity  until 
the  critical  temperature,  55°,  is  reached ;  above  this 
the  viscosity  rises  rapidly,  and  heating  above  57° 
for  short  periods  causes  a  permanent  increase  in 
viscosity.  This  effect  is  due  to  the  change  in 
hydration  of  the  protein.  E.  Boyland. 

pu  of  arterial  and  venous  blood.  A.  Lumt&re, 
(Mme.)  R.  H.  Grange,  and  R.  Malaval  (Compt. 
rend.,  1929,  188,  364 — 367). — Determination  of  the 
Pn  of  arterial  and  venous  blood-serum  of  the  dog  by 
means  of  the  hydrogen  electrode  and  with  precautions 
against  the  displacement  of  part  of  the  carbon  dioxide 
by  atmospheric  oxygen,  gives  7*78  and  7*43  as  the 
respective  average  values.  When  the  serum,  the 
plasma,  or  the  whole  blood  is  placed  in  a  vacuum,  the 
pa  values  rise  towards  8  and  consequent  heating  of 
these  liquids  at  56°  causes  a  further  rise  to  pn  8*4. 

G.  A.  C.  Gough. 

Physiological  ontogeny.  A.  Chicken  embryos. 
XIV,  Hydrogen-ion  concentration  of  the  blood 
of  chicken  embryos  as  a  function  of  time.  A.  E. 
Cohn  and  A.  E.  Mirsky  (J.  Gen.  Physiol.,  1929,  12, 
463 — 468). — The  pn  of  the  blood  of  8 — 20-day  chicken 
embryos  was  determined  with  a  glass  electrode.  At 
8  days  the  p>n  of  the  reduced  blood  was  6*92 ;  at  20 
days,  7*22,  whilst  the  blood  of  normal  adults  is  7*30. 
There  was  a  tendency  for  the  pn  to  remain  at  about 
7*15  between  the  10th  and  14th  days.  The  change 
in  pn  seems  to  follow  the  same  course  as  the  oxygen 
consumption  (cf.  Murray,  A.,  1925,  i,  1353),  so  that 
the  change  in  pu  probably  follows  the  change  in 
metabolism.  E.  Boyland. 

[pn  of  blood.]  J.  Holl6  and  E.  Weiss  (Bull. 
Soc.  Chim.  biol.,  1928,  10,  1372— 1375).— A  reply  to 
criticisms  by  Big  wood  (A.,  1928,  564)  of  the  author's 
method  for  the  determination  of  the  pn  of  blood. 

G.  A.  C.  Gough. 

[pa  of  blood.]  E.  J.  Big  wood  (Bull.  Soc.  Chim. 
biol.,  1928,  10,  1376— 1377).— Whilst  no  objection 
is  made  to  the  method  of  Hollo  and  Weiss  (preceding 
abstract),  it  is  doubtful  whether  their  method  is  more 
accurate  than  those  of  Cullen  and  Hastings. 

G.  A,  C.  Gough. 
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Behaviour  of  ethyl  iodide  in  the  body.  I. 
Starr  and  C.  J.  Gamble  (Amer.  J.  Physiol.,  1928,  87, 
474 — 485). — Ethyl  iodide  is  constantly  present  in  the 
venous  blood  of  men  or  dogs  inhaling  it  and  exerts 
pressure  against  gases  in  contact  with  it. 

B.  A.  Eagles. 

Absorption  of  ethyl  chloride  by  blood,  serum, 
and  water.  M.  Niclottx  and  L.  Scotti-Foglxeni 
(Compfc.  rend.  Soe.  Biol.,  1928,  98,  229—232 ;  Chem. 
Zentr.,  1928,  ii,  682} —The  solubility  of  ethyl  chloride 
in  pig  or  ox  blood  is  greater  than  in  the  corresponding 
serum,  and  greater  still  than  in  water. 

>  A.  A.  Eldridge. 

Role  of  the  blood  in  transmineralisation.  C, 
Oehme  and  P.  Torok  (Dent.  Arch.  kiln.  Med.,  1928, 
160,  233—248;  Chem.  Zentr.,  1928,  ii,  1114). 

Determination  of  calcium  in  blood.  J.  H. 
Roe  and  B.  S.  Kahn  (J.  Biol.  Chem.,  1929,  81,  1 — 
8). — A  modification  of  the  authors’  method  (A,,  1926, 
763)  is  described,  calcium,  being  precipitated  as 
phosphate  and  the  phosphorus  in  the  precipitate 
determined  by  the  method  of  Fiske  and  Subbarov 
(A.,  1926,  443).  C.  R.  Harimgton. 

Micro-determination  of  free  phosphate  in 
blood.  E.  Jorpes  and  H.  Magnusson  (Acta  Paed. 
1927,  7,  No.  1 — 2,  14  pp. ;  Chem.  Zentr.,  1928,  ii, 
92o — 926 )  .—The  phosphate  in  blood  deproteinised 
by  means  of  trichloroacetic  acid  is  precipitated  as 
pnosphomolybdate  and  collected  on  a  micro -filter. 
Organic  non-lipoid  phosphorus  in  adults  amounted 
to  0*25  0*35  mg.%  (4 — 9%  of  the  total  non-lecithin 
phosphorus),  and  the  phosphorus  as  free  phosphate 
to  3*44  mg.%.  A.  A.  Eld  ridge. 

Is  there  an  iodine  value  of  the  blood  dependent 
on  the  thyroid  gland  ?  F.  Blum  (Schweiz,  med, 
Woch.,  1927,  57,  No.  34,  14  pp. ;  Chem.  Zentr., 
8,  n,  1111). — The  thyroid  gland  does  not  pass 
iodine  into  the  blood.  Fellenberg’s  method  for  the 
determination  of  iodine  is  not  suitable  for  blood. 

A.  A.  Eldridge. 

Peptide-nitrogen  of  blood.  R,  Martens  (Bull. 
Soe.  Claim,  bioL,  1928,  10,  1336— 1371).— Peptide- 
nitrogen  is  determined  as  the  difference  between  the 
amino-nitrogen  content  after  hydrolysis  and  elimin¬ 
ation  of  ammonia  and  the  original  amino-nitrogen 
content  of  the  filtrate  from  deproteinisation  with 
20%  trichloroacetic  acid,  the  method  of  Foiin  being 
used  (A.,  1922,  ii,  536,  540).  The  trichloroacetic  acid 
solution  does  not  effect  complete  precipitation  of 
leueylglycine,  glycine,  or  proteoses.  Blood  from 
pathological  cases  is  examined.  G.  A.  C*  Gough. 

Amide-nitrogen  of  blood.  IL  Determin¬ 
ation,  III.  Muscular  exercise ;  role  of  am¬ 
monia  in  neutralisation  of  lactic  acid.  S.  Bliss 
B  Chem.,  1929,  81,  129—135,  137— 158),— 
II.  The  proteins  of  blood  are  precipitated  with 
tungstic  acid,  the  precipitate  is  hydrolysed  by  heating 
at  100°  with  -sulphuric  acid,  and  the  ammonia 
liberated  determined  in  the  usual  way.  The  amide- 
nitrogen  of  blood  determined  in  this  manner  amounts 
normally  to  134—144  mg,  per  100  c.c. 

III.  A  dog  is  able  to  tolerate  an  amount  of  ammon¬ 
ium  carbonate  administered  intra-arterially  which,  if 
given  intravenously,  causes  toxic  symptoms;  after 


the  intra-arterial  administration  an  increase  in  the 
amide-nitrogen  of  the  venous  blood  is  observed,  which, 
m  dogs  with  normal  kidneys,  is  of  short  duration  only. 
After  muscular  exercise  the  amide-nitrogen  of  the 
arterial  blood  is  diminished  and  that  of  the  venous 
blood  increased ;  this  is  accounted  for  in  part  by  the 
increased  excretion  of  ammonia,  and  in  part  on  the 
view  that  ammonia,  derived  from  the  amide-nitrogen 
of  the  blood,  is  utilised  in  the  neutralisation  of  lactic 
acid  formed  during  exercise.  C.  R.  Harington. 

Hypobromite  method  for  the  determination 
of  small  quantities  of  ammonia,  particularly 
of  residual  nitrogen  in  blood.  W,  Engelhardt 
and  M.  Ljubimova-Krbmlbva  (J.  exp.  Biol  Med. 
[Moscow],  1927,  No.  16,  26  pp. ;  Chem.  Zentr., 
1928,  n,  1241),— The  iodometric  hypobromite  method 
is  combined  with  the  micro-Kjeld&hl  method  for  the 
determination  of  residual  nitrogen  in  blood. 

A.  A.  Eldridge. 

Distribution  of  uric  acid  in  blood,  and  cause 
of  errors  in  the  determination  of  blood-uric  acid. 
R.  Vladesco  (Compfc.  rend.  Soc.  BioL,  1928  98 
462—464;  Chem.  Zentr.,  1928,  ii,  682). — The  deter¬ 
mination  of  uric  acid  in  whole  blood  is  more  exact 
than  that  in  serum  ;  it  must  be  preceded  by  complete 
haemolysis  of  the  red  cells.  Tungstic  acid  is  preferred 
as  a  clarifying  agent  to  trichloroacetic  acid. 

A.  A.  Eldridge. 

Jblood-sugar  regulation  in  mammals.  I. 
Action  of  cold  and  hunger  on  blood-sugar.  B. 

Kisch,  A.  Simons,  and  P.  Weyl  (Biochem.  Z.,  1929, 
204,  179 — 101). — Temperatures  around  0°  caused  no 
marked  increase  in  the  blood-sugar  of  dogs  and  rabbits 
m  the  open  air.  When  the  animals  were  placed 
m  an  ice-box  for  5 — 11  hrs.  dogs  showed  an  initial 
increase  m  blood-sugar  of  10—30%  followed  by  a 
decrease  to  below  normal.  Fasting  rabbits  showed 
a  small  decrease ;  when  freshly  fed  there  was  a 
transient  hyperglycemia  as  with  dogs.  At  23 — 26° 
the  blood-sugar  regained  its  normal  value.  Fasting 
caused  only  a  slight  fall  in  the  blood-sugar. 

J.  H.  Birkinshaw. 

Blooa-catalase.  H.  Bischoff  (Arch.  Kinder- 
heilk.,  1927,  82,  189 — 198;  Chem.  Zentr.,  1928,  ii, 
1113). — The  catalase  content  of  the  blood  of  children 
does  not  differ  greatly  from  that  of  adults,  but  varies 
according  to  the  point  of  extraction  of  the  sample. 
The  value  is  unchanged  in  infection  or  irradiation. 

A.  A.  Eldridge. 

Interfacial  adsorption  as  a  factor  in  the  clott¬ 
ing  of  blood-plasma.  J.  M.  Johlin  (J.  Biol 
Chem.,  1929,  81,  99—113). — The  blood-plasma  of 
fisnes,  which  can  normally  be  kept  indefinitely 
without  clotting,  can  be  induced  to  clot  by  emulsific¬ 
ation  with  air,  ether,  or  chloroform  (but  not  with 
paraffin),  or  by  treatment  with  barium  sulphate, 
kaolin,  or  powdered  glass ;  ether-extracted  plasma 
will  cause  normal  plasma  to  clot,  whilst  the  ethereal 
extract  contains  a  substance  which  antagonises  the 
accelerating  effect  of  kephalin  on  clotting.  The 
phenomena  are  regarded  as  being  due  to  the  adsorp¬ 
tion  of  an  antiprothrombin  at  the  interface  of  the 
plasma  with  the  various  substances  mentioned. 

C.  R.  Harington. 
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Haemolysis,  K.  0.  Sen,  A.  C.  Bay,  and  1ST.  N. 
Mitra  (Nature,  1929,  123,  242}. — Both  acceleration 
and  retardation  of  haemolysis  in  presence  of  normal 
serum  can  readily  be  obtained  in  taurocholate  and 
oleate  haemolysis  by  varying  concentrations  of  the 
reacting  substances.  Similar  curves  are  obtained 
when  the  serum  is  replaced  by  a  dilute  solution  of 
sodium  hydroxide.  Acceleration  with  saponin  has 
not  been  observed.  A.  A.  Eldbidge. 

Haemolysis.  HI.  Photochemical  transform¬ 
ation  of  lecithin  in  the  presence  of  haematopor- 
phyrin.  R.  Fabre  and  H.  Simmonet  (Bull.  Soc. 
Chim.  biol,  1928, 10,  1306 — 1325). — Irradiation  of  an 
alcoholic  solution  of  lecithin  and  lisematoporphyiin  by 
the  light  of  a  mercury- vapour  lamp  leads  to  the 
formation  of  a  substance  which,  when  dissolved  in 
normal  saline,  exerts  a  powerful  haemolytic  action  on 
the  red  blood-corpuscles  of  the  dog  (of.  Fahre,  A., 
1926,  750),  The  haemolytic  agent  is  not  altered  by 
dialysis  or  by  boiling  in  an  isotonic  solution  for  1  hr. ; 
it  is  insoluble  in  ether  but  partly  soluble  in  acetone 
and  in  alcohol  It  is  unaffected  by  0*lAT-hydro- 
chloric  acid,  but  treatment  with  0dA7«sodium 
hydroxide  increases  its  activity  nearly  tenfold, 

G.  A.  C.  Gough. 

Time-dilution  curves  in  haemolytic  systems, 
K.  0.  Sen  and  N.  N,  Mitra  (J.  Indian  Client.  Soe., 
1928,  5,  683—695;  cf.  MacLean  and  Hutchinson,  A., 
1909,  ii,  816;  Ponder,  A.,  1922,  i,  292;  1923,  i, 
975 ;  1920,  761;  1927,  585).— The  time-dilution 

curves  for  the  haemolysis  of  sheep’s  erythrocytes  by 
hydrochloric  acid,  sodium  hydroxide,  potassium 
oleate,  and  saponin  are  all  normal,  the  time  of  hemo¬ 
lysis  decreasing  with  increasing  concentration  of 
added  substance.  With  sodium  taurocholate  marked 
abnormality  is  observed  over  the  range  of  concen¬ 
trations  studied  (approx.  1  in  50 — 16,000),  but  at  low 
concentrations  (below  I  in  1400)  using  small  amounts 
of  erythrocytes  the  curve  is  normal  The  differences 
in  results  obtained  by  various  workers  (foe,  cit.)  are 
probably  due  to  the  concentrations  of  the  hsemolytic 
systems.  Sodium  hydroxide  retards  the  haemolytic 
action  of  saponin,  and  inhibits  completely  that  of 
sodium  taurocholate  over  the  range  of  concentrations 
examined.  With  potassium  oleate  and  sodium 
hydroxide  an  acceleration  is  found  for  low  oleate 
concentration ;  at  higher  oleate  concentration 
inhibition  takes  place.  With  the  same  concentration 
of  oleate  haemolysis  always  takes  place  first  in  presence 
of  alkali,  H.  Burton, 

Immuno-chemical  investigations  on  globin 
and  globin  derivatives.  L.  Hektoen  and  IC. 
Schulhof  (Biochem,  Z.,  1929,  204,  125), — A  reply  to 
Ottensooser  and  Strauss  (A.,  1928,  540). 

Relation  of  lipins  to  proteins  and  immunity. 
S.  Belfanti  (Z.  Immunitats.,  1928,  56,  449 — 463; 
Cham.  Zentv.,  1928,  ii,  1116). — The  haemolytic  action 
of  animal  poisons  on  addition  of  lecithin  is  due  to 
lecithinaso  whereby  lysocifchin  is  produced.  A  corre¬ 
sponding  lipin  has  been  isolated  from  the  pancreas. 
Egg-yolk  contains  two  proteins,  one  coagnlable  ana 
the  other  soluble ;  with  these  is  associated  a  large  part 
of  the  lecithin,  together  with  lysocithin,  which  may  be 
extracted  with  alcohol  The  soluble  portion  of  egg- 


vitellin  detoxicates  lysocithin.  Wasp-  and  hornet- 
poisons  decompose  lysocithin.  A.  A.  Eldribge. 

R61e  of  lipins  in  immunisation.  V,  Brazil 
and  J.  Vellard  (Z.  Immunitats.,  1928,  56,  191 — 
208 ;  Chem.  Zentr.,  1028,  ii,  1116). — Animals  could 
be  immunised  against  animal  and  bacterial  poisons 
with  lipins  prepared  from  serum  and  liver. 

A.  A.  Eldridge. 

Concentration  of  sera  containing  anti-bodies 
by  physico-chemical  methods.  (Electrodialysis 
and  adsorption. )  M,  Exsler  and  M.  Spiegel- Adolf 
(Biochem,  Z.,  1929,  204,  28 — 45).- — The  use  of 
electrodialysis  in  the  concentration  of  serum  agglutin¬ 
ating  typhoid  bacilli  had  no  special  advantages 
over  half  saturation  with  ammonium  sulphate.  A 
method  depending  on  repeated  precipitation  of  the 
active  component  by  means  of  aluminium  hydroxide 
and  subsequent  elution  by  O’OliV-sodium  hydroxide 
is  described.  It  was  applied  to  typhoid- agglutinating 
serum  of  the  horse,  to  hsemanti toxic  sera  of  the  horse, 
rabbit,  and  goat,  and  to  diphtheria-antitoxic  serum 
of  the  horse.  By  this  method  the  protein  content  of 
the  agglutinating  serum  was  reduced  to  one  sixth  of 
its  original  volume  without  serious  loss  of  agglutinin. 
In  the  case  of  antitoxic  sera,  only  a  single  treatment 
could  be  applied  and  the  protein  content  of  the  product 
corresponded  with  the  original  albumin  content. 

J.  H.  Birionshaw, 

Proteins  in  egg-wMts  and  their  relationship 
to  the  blood-proteins  of  the  hen  as  determined 
by  the  precipitin  reaction.  L.  Hektoen  and 
A.  G.  Cole  (J.  Infect.  Bis.,  1928,  42,  1—24).— 
Ovalbumin,  ovomucin,  and  ovomucoid  may  be  com¬ 
pletely  separated  from  ovoglobulin  and  eonalbumin. 
Antisera  against  ovalbumin,  ovoglobulin,  ovomucin, 
and  ovomucoid  gave  no  reactions  when  tested  with 
solutions  of  fibrinogen,  euglobulin,  or  albumin  pre¬ 
pared  from  the  blood-plasma.  An  antiserum  against 
the  whole  egg-white  reacts  with  the  blood-albumin 
only ;  the  reaction  is  due  to  eonalbumin,  which  is, 
probably,  chemically  identical  with  blood-albumin. 

Chemical  Abstracts. 

Agglutination  and  colloidal  reactions.  F.  W. 
jMulsow  (Proc.  Iowa  Acad.  Scl,  1927,  34,  85).— 
The  agglutination  reaction  appears  to  be  dependent 
on  changes  in  surface  tension  and  other  colloidal 
properties.  Alkalis  have  a  stronger  inhibiting  action 
than  acids.  The  effect  of  sodium  or  potassium 
hydroxide  is  much  greater  than  that  of  ammonia, 
whilst  strong  and  weak  acids  have  an  equal  inhibiting 
action.  Certain  colloidal  solutions,  saponin,  bile, 
and  bile  salts  also  have  an  inhibiting  effect. 

Chemical  Abstracts. 

Haem  and  tissue-iron.  M.  L.  Anson  and  A.  E. 
Mirsxy  (J.  Gen.  Physiol,  1929,  12,  401—405).— 
The  hsem  of  muscle  and  of  yeast  is  estimated  as 
pvridine-hannoehromogen,  by  spectroscopical  examin¬ 
ation  of  the  band,  corrected  for  the  absorption  by 
other  pigments.  Both  yeast  and  muscle  appear  to 
contain  about  40%  of  their  total  iron  combined  as 
hsem.  E.  Bqyland. 

Occurrence  of  lead  in  hen's  eggs.  W.  B.  S. 
Bishop  (Med.  J.  Austral,  1928,  1,  480 — 488). — The 
wet  material  (100  g.)  contained  the  following  amounts 
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of  lead  :  shell  CM— 1*6  mg,,  yolk  0*2 — 1*0  mg.,  white 
012 — 0*48  mg.  Chemical  Abstracts. 

Occurrence  of  molybdenum  in  lien's  eggs. 

W.  R.  Mankin  (Med.  J.  Austral.,  1928,  2,  87).— 
Egg-white  contains  0*01  mg.  of  molybdenum  in 
100  g.  A  modification  of  Koppel’s  method  was 

employed.  Chemical  Abstracts. 

Connexion  of  ropiness  and  structure  in  egg- 
white.  J.  Jocmais  (Bioohem.  Z.,  1928,  203,  142 — 
146) —The  ropiness  of  egg-albumin  depends  on  the 
presence  of  substances  which  readily  form  filaments. 
When  an  albuminous  rope  is  coagulated  or  when  the 
albumin  is  dropped  into  boiling  water  a  fibrillar 
coagulum  is  obtained,  but  when  the  albumin  is 
whipped  into  a  froth  and  allowed  to  reliquefy  ropiness 
is  lost  and  a  fibrillar  coagulum  is  no  longer  obtained. 

P.  W.  Cl/tTTTERB TICK . 

Copper  content  of  normal  and  pathological 
organs.  I.  Method.  II.  Copper  content  of 
normal  and  hmmoehromatose  liver,  gallstones, 
and  whole  blood,  R.  Schonheimer  and  F. 
OsHifliA  (Z.  physiol.  Ghem.,  1929,  180,  249 — 258). — I. 
The  solution  obtained  by  heating  5—10  g.  of  the 
organ  with  concentrated  nitric  and  sulphuric  acids  is 
treated  with  hydrogen  sulphide,  and  subsequently 
with  a  few  drops  of  bromine  water,  when  the  precipit¬ 
ated  sulphur  carries  down  the  copper  sulphide  with 
it.  This  mixture  is  then  washed  free  from  iron, 
incinerated  with  a  small  amount  of  Neumann's 
reagent,  and  subsequently  treated  with  ammonium 
thiocyanate  and  pyridine  (cf.  Fleming,  A.,  1924,  ii, 
502).  The  coloured  complex  is  dissolved  in  chloro¬ 
form  and  determined  microcolorimetrically.  The 
method  is  sensitive  within  the  following  limits  of 
error  :  for  0*01  mg,  5%,  for  0*008  mg.  8%. 

II.  The  copper  content  of  normal  liver  is  1*09— 
3*92  mg.  per  kg.  (extreme  values  for  17  varying 
specimens),  whilst  lisemochroraatose  liver  contains 
98*6 — 63*29  mg.  (extreme  values  for  16  cases).  There 
is  also  a  large  increase  in  the  amount  of  iron.  Pig¬ 
mented  gallstones  contain  varying  amounts  (0*0159 — 
0*206%),  and  blood  has  a  content  of  1*13 — 1*44  mg. 
per  kg.  in  the  three  eases  examined.  H.  Burton. 

Cerebronic  acid,  P.  A.  Levene  and  F.  A, 
Taylor.  Also  E.  Klenk. — See  this  voL,  321. 

Succinic  acid  as  a  product  of  decomposition 
of  organs,  L.  van  Italian  and  A.  J.  Steenhatfer 
(Pharm.  Weekblad,  1929,  66,  14— 15).— The  acid  has 
been  identified  in  the  ethereal  extracts  of  acid  aqueous 
solutions  obtained  by  treatment  of  partly  decomposed 
organs,  and  is  regarded  as  a  normal  decomposition 
product.  S.  I.  Levy. 

Determination  of  the  carbohydrates  in  animal 
organs  and  in  Mood  by  characteristic  colour 
reactions.  I.  Colour  reactions  of  the  carbo¬ 
hydrates  and  their  use  in  the  microchemical 
determination  of  different  sugars  in  dilute  solu¬ 
tion,  Z.  Dische  (Mikrochem.,  1929,  7,  33—68). — 
The  solution  (1  vol.)  is  mixed  with  0*1  voL  of  10%  a- 
naphthol  solution  and  8  vols,  of  concentrated  sulphuric 
acid  without  cooling — a  brown  colour  indicates 
glyeuronic  acid  and  a  red  colour  giveollaldehyde  or  a 
sugar.  In  the  latter  case  a  further  portion  of  the 


solution  (1  vol.)  is  heated  with  9  vols,  of  a  mixture  of 
8  vols.  of  concentrated  sulphuric  acid  and  1  vol,  of 
water  for  3  min.  in  a, water- bath,  cooled,  and  treated 
with  0*2  c.c.  of  a  5%  a-naphthol  solution — a  brown 
colour  develops  in  10  min.  if  glyeoilaldehyde  or  a 
triose  is  present  and  a  red  colour  in  other  cases.  If  a 
red  colour  is  obtained,  a  third  portion  of  the  original 
solution  (2  vols.)  is  heated  for  30  min.  in  a  water- 
bath  with  4  vols.  of  a  mixture  of  100  vols.  of  con¬ 
centrated  hydrochloric  acid,  80  vols.  of  glacial  acetic 
acid,  and  20  vols,  of  a  10%  alcoholic  solution  of 
diphenylamine ;  pentoses  give  a  brown,  liexoses  a 
blue,  and  carbohydrates  or  thymonueleic  acid  a 
violet-red  colour.  To  distinguish  between  glycoll- 
aldehyde  and  trioses  the  solution  (1  vol.)  is  mixed 
with  0*1  vol,  of  a  10%  a-naphthol  solution  and  4  vols. 
of  concentrated  sulphuric  acid  without  cooling ; 
glyeoilaldehyde  gives  a  greenish -blue  and  the  trioses 
a  red  colour.  The  presence  of  the  latter  may  be 
confirmed  by  mixing  I  vol.  of  the  sugar  solution  with 
4  vols.  of  sulphuric  acid,  cooling,  and  adding  0*1  vol. 
of  a  10%  a-naphtliol  solution;  a  green  colour  indicates 
trioses.  If  the  hexose  test  is  positive  1  vol.  of  the 
original  solution  is  mixed  with  0*1  c.c.  of  a  2% 
alcoholic  solution  of  a-naphthol  and  9  vols.  of  75 
vol.-%  sulphuric  acid ;  a  blue  colour  indicates  lsevulose 
or  hexosediphosphorie  acid  and  a  red  colour  aldoses. 
On  dilution  with  water  the  red  solution  becomes 
colourless  and  a  red  precipitate  is  formed,  but  the 
blue  solution  is  stable.  The  aldoses  are  differentiated 
by  repeating  the  diphenylamine  test  previously 
mentioned  but  heating  only  for  1*5  min. ;  galactose 
produces  a  violet,  mannose  a  brown,  and  dextrose 
a  blue  solution.  To  distinguish  kcvulose  from  hexose- 
diphospliorie  acid  the  diphenylamine  test  is  repeated 
with  only  a  3  min.  heating ;  the  acid  gives  a  violet 
and  kevulose  a  brown  colour.  All  the  above  tests 
serve  to  detect  the  respective  compounds  when  they 
are  present  alone  in  a  solution,  but  it  is  possible  to 
use  the  tests  for  the  approximate  determination  of 
hevulose,  mannose,  and  galactose  in  the  presence  of 
dextrose  by  indirect  analysis.  A.  Ii,  Powell. 

Micro-determination  of  glycogen  in  the  liver. 
EL  Bierry  and  B.  Goxtzon  (Compt,  rend.  Soc,  Bioh 
1928,  99,  186—188;  Ghem.  Zentr.,  1928,  ii,  1132). — 
The  liver  is  treated  in  an  autoclave  at  120°  for  30 
min.  with  35%  potassium  carbonate  solution ;  an 
excess  of  hydrochloric  acid  is  then  added  and  the 
heating  at  120°  for  30  min.  repeated.  After  neutralis¬ 
ation  and  removal  of  protein  with  mercuric  nitrate 
the  dextrose  is  determined  by  a  micro-method. 

A.  A.  Elbrjbge. 

Plasmalogen.  I.  Properties  of  plasmalogen 
and  preparation  and  nature  of  plasmal.  E. 
Feulgen,  K.  Imbauser,  and  M,  Behrens  (Z. 
physiol.  Chem.,  1929,  180,  161— 179).— Ox  brain 
contains  about  ten  times  as  much  phosphatide  as 
horse  flesh,  and  this  can  be  precipitated  from  ethereal 
solutions  by  acetone,  or  from  alcoholic  solution  by 
alcoholic  cadmium  chloride  solution.  This  precipitate 
contains  the  plasmalogen  (ef.  Feulgen  and  Volt, 
Pfluger’s  Arehiv,  1924,  206,  404),  Treatment  of 
plasmalogen  emulsion  (foe.  cat)  with  dilute  acids  or 
mercuric  chloride  and  precipitation  with  acetone  gives 
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plasmal,  When  the  emulsion  is  made  alkaline  with 
sodium  hydroxide  solution  and  then  extracted  with 
ether  both  plasmalogen  and  phosphatides  go  into 
solution,  but  after  alkaline  hydrolysis  plasmalogen  is 
not  extracted.  Acidification  of  the  soap  produced 
and  subsequent  extraction  gives  plasmal  and  fatty 
acids.  Whereas  plasmal  is  a  powerful  reducing  agent 
plasmalogen  does  not  contain  a  free  aldehyde  group. 
So  far  plasmalogen  has  only  been  obtained  associated 
with  phosphatides.  Distillation  of  the  emulsion 
from  10  kg.  of  horse  flesh  after  treatment  with 
mercuric  chloride,  with  steam  in  an  atmosphere  of 
carbon  dioxide  gives  crude  plasmal,  which  when 
treated  with  thiosemicarbazide  yields  1 — 2  g.  of 
plasmalthiosemiearbazone,  sinters  at  105°,  melts  at 
106°,  and  becomes  clear  at  107 — 107-5°.  This  m,  p. 
is  unaltered  by  repeated  crystallisation  from  alcohol. 
Analysis  indicates  that  it  is  essentially  a  mixture  of 
stearaldehydethiosemicarbazone  (10%)  and  palmit- 
aldehydethiosemicarbazone  (90%).  The  m.  p.  of 
such  a  mixture  does  not  depress  the  m.  p.  of  plasma  1- 
thiosemicarbazone,  nor  do  the  colour  reactions 
(A,,  1927,  369)  of  the  two  differ.  EL  Burton. 

Occurrence  of  methylguanidine  in  animal 
organism,  I.  Detection  of  methylguanidine  in 
dog's  muscle,  I.  A.  Smorodtncev  and  A.  N. 
Alova  (Z.  physiol.  Chem.,  1929,  180,  192—197),— 
Methylguanidine  picrate  has  been  isolated  from  the 
aqueous  muscle  extract  either  by  direct  precipitation 
with  picric  acid  solution,  or  by  precipitation  of  the 
extract  with  mercuric  chloride  and  sodium  acetate, 
and  after  removing  mercury  from  this  precipitate  treat¬ 
ment  of  the  residue  with  meth}!  and  ethyl  alcohols, 
platinum  chloride,  and  finally  picric  acid.  The  yield 
of  methylguanidine  by  this  last  method  is  0*0134%. 

H.  Burton. 

Relation  between  cystine  yield  and  total  sul¬ 
phur  in  wool.  C.  Rimington  (Biochem.  J.,  1929, 
23,  41 — 46), — The  whole  of  the  sulphur  of  wool  is 
liberated  as  cystine  when  the  protein  is  hydrolysed  by 
acid.  The  cystine  determinations  were  carried  out 
by  the  Sullivan  and  by  the  Folin  and  Looney  methods 
in  each  case.  S.  S.  Zilya. 

Enzymes  in  the  fluid  of  ovarian  cysts.  I, 
Amylase.  T.  Tachibana  (J.  Kinki  Gynaecol.  Soc,, 
1927, 10,  1—14;  Chem.  Zentr.,  1928,  ii,  1221). 

Analysis  of  the  liquid  from  a  splenic  cyst.  S. 
Grillon  (Bull.  Soc.  Chim.  bid.,  1928,  10,  1382). — 
The  liquid,  d  1*124,  contained  24*27%  of  solid  matter, 
which,  when  incinerated,  gave  52*41%  of  an  ash 
containing  0*431%  Cl,  5*9%  P205,  and  6*59%  CaC03. 
The  cholesterol,  protein,  carbamide,  and  fat  contents 
were  0*1,  8*25,  0*043,  and  2*28%,  respectively. 

G,  A.  C.  Gough. 

Membrane  studies  with  the  human  amnion. 
H.  Runge  and  H.  Schmidt  (Biochem.  Z.,  1928,  203, 
394 — 399). — When  sacks  made  of  the  amnion  of  a 
freshly-born  placenta  and  containing  methylene- 
blue-Tyrode  solution  are  placed  in  Tvrode  solution 
at  37°,  in  some  eases  the  epithelial  and  in  others  the 
connective- tissue  side  being  in  contact  with  the 
outer  fluid,  it  is  found  by  colorimetric  examination 
of  the  outer  fluid  at  intervals  that  diffusion  is  always 
greater  when  the  dye  is  in  contact  with  the  epithelial 


side.  Similar  results  are  obtained  with  patent-blue, 
the  direction  of  diffusion  being  unaffected  by  the 
presence  of  cyanide  or  mercuric  chloride.  Similar 
results  are  also  obtained  with  Congo-red  and  cyanol 
at  37°  and  2°.  P.  W.  Clutterbuck. 

Histochemistry  of  the  insect  skeleton.  W, 
Kuhnelt  (Zool.  Anzeiger,  1928,  75,  111 — 113; 
Chem.  Zentr.,  1928,  ii,  1109—1110). 

Staining  of  elastic  tissue.  R.  W.  French 
(Stain  Tech,,  1929,  4,  11— 12).— The  addition  of 
dextrin  to  crystal-violet  and  basic  fuchsin  is  advant¬ 
ageous  in  staining  elastic  tissue  by  Weigert’s  method. 

H.  W.  Dudley. 

Staining  of  glial  cells.  R.  Altschul  (Atti  R. 
Accad.  Lincei,  1928,  [vi],  8,  594 — 595). — By  mordant¬ 
ing  nervous  tissue  with  a  solution  containing  2  e.c. 
of  hydrobromic  acid  and  2  g.  of  ammonium  bromide 
to  100  c.c.  of  water,  staining  with  either  methyl- 
violet  or  Victoria-blue,  and  differentiating  with 
xylene-aniline  oil,  the  glial  cells  are  revealed  more 
certainly  and  more  simply  than  by  Weigert’s  process. 

T,  H.  Pope. 

Differentiation  of  safranine  in  cytology,  ft. 
Haynes  (Stain  Tech.,  1929,  4,  27 — 28), — An  acid 
d}re,  such  as  “  light  green  SF  yellowish,”  is  preferable 
to  hydrochloric  acid  for  the  differentiation  of  safranine. 

H.  W,  Dudley. 

Colloid  chemistry  of  cerebrospinal  fluid.  J. 
Kiss  (Deufc.  Z.  Nervenheilkunde,  1927,  98,  227 — 272; 
Chem.  Zentr.,  1928,  ii,  1229 — 1230). — Cerebrospinal 
fluid  is  best  studied  by  means  of  gold  sol. 

A.  A.  Eldridge. 

Digestive  enzymes  in  stomach  juices  of  snails. 
E.  Graetz  (Z.  physiol.  Chem.,  1929, 180,  305 — 307),— 
The  stomach  juices  from  Helix  pomatia,  Limax 
maximuSy  L.  fiavus ,  Agriolimaz  agreslis,  and  Arion 
empericorum  all  cause  fission  of  Witte’s  peptone  at 
pn  7 — g  and  37°.  Caseinogen  and  fibroin  are  also 
digested  by  H.  ponialia.  The  action  of  the  juices  on 
fats  is  also  manifested,  more  particularly  with  the 
lower  neutral  fats.  Sucrose,  maltose,  raffinose,  and 
arbutin  are  also  hydrolysed,  H.  Burton. 

Protease  content  of  pylorus  secretion.  0. 
Kestner,  R.  Willstatter,  and  E.  Bamann  (Z, 
physiol.  Chem.,  1929, 180,  187 — 191).- — The  secretion 
gives  a  slight  reaction  for  pepsin  and  trypsin,  and  a 
somewhat  greater  one  for  erepsin.  After  removal  of 
leucocytes  by  centrifuging  the  secretion  has  no  proteo¬ 
lytic  action.  H.  Burton. 

Studies  in  milk  secretion  based  on  the  vari¬ 
ations  and  yields  of  butter  fat  and  milk  produced 
at  morning  and  evening  milkings.  S.  Bartlett 
(J.  Agric.  Sei.,  1929, 19,  36 — 47), — Numerous  milking 
records  are  presented  and  examined.  Lower  yields 
of  milk  and  fat  in  morning  milkings  were  general,  but 
most  notable  in  heifers  and  in  heavy-milking,  small- 
uddered  cows.  The  possibility  of  the  reabsorption 
of  milk  in  these  cases  is  discussed.  The  summer 
stimulus  to  milk  secretion,  usual  in  May  and  June, 
is  more  effective  in  the  evening  milk  than  in  the 
morning.  A.  G.  Pollard. 

Clarification  and  decolorisation  of  urine. 
Fischer  and  Horkeimer  (Pharm.  Ztg.,  1929,  74, 
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45 — 46). — Adsorption  of  sugar  may  be  avoided  by 
using  only  a  small  proportion  of  animal  charcoal 
(0*7  g.  for  25  c.c.)  or  by  shaking  with  freshly-ignited 
kieselguhr,  S.  I.  Levy. 

Graph  for  urine  analysis.  J.  D£cade  (Bull. 
Soc.  Chim.  bioL,  1928, 10,  1383 — 1384), — In  the  graph 
described  the  acidity  and  normal  total ,  nitrogen, 
carbamide,  uric  acid,  phosphorus  pent  oxide,  and 
sodium  chloride  contents  are  multiplied  by  a  suitable 
factor  so  that  each  possesses  an  equal  numerical  value. 
Thus,  when  analyses  of  pathological  and  normal 
urine  arc  compared  graphically,  the  deviations  from 
the  normal  may  be  easily  read.  G,  A.  C.  Gough. 

Ammonia  coefficient  of  urine  and  its  de¬ 
pendence  on  various  sources  of  nitrogen.  M. 
Polonovski  and  P.  Boulanger  (Compt.  rend.  Soc. 
Biol,  1028,  99,  233—235;  Chem.  Zentr.,  1028,  ii, 
1117).— The  urinary  ammonia  is  independent  of  the 
pE  and  of  the  nitrogen  excretion.  The  alkali  reserve 
and  the  acid  content  of  the  food,  particularly  the 
sulphur  and  phosphorus  content  of  the  proteins,  are, 
however,  concerned.  A.  A.  Eldbidge. 

Analysis  of  the  acid-base  equilibrium  in  the 
urine.  F.  Main  7/e  r  and  A.  Joffe  (Bioehem.  Z., 
1928,  203,  50— 87).— The  quotients  “  alkali -sparing 
tendency  ”  measured  by  the  ratio  100[NH3+titrat- 
able  acid— hydrogen  carbonate] /total  nitrogen  and 
the  "  alkali-sparing  effect/'  measured  by  the  ratio 
100[NH3+  titratable  acid— hydrogen  carbonate]  /total 
base,  are  introduced  and  their  theoretical  importance 
is  explained.  The  “  base-sparing  effect  ”  permits  the 
quantitative  comparison  of  urines  of  the  same 
titratable  acidity  but  of  different  The  practical 
importance  of  the  quotients  for  an  analysis  of  acid- 
base  equilibrium  is  illustrated  in  a  series  of  experi¬ 
ments  on  the  effect  of  administration  of  ammonium 
chloride  and  hydrogen  carbonate.  The  determin¬ 
ation  of  titratable  acidity  is  critically  examined.  The 
simultaneous  variation  of  the  excretion  of  ammonia 
and  carbon  dioxide— fixed  as  hydrogen  carbonate — 
makes  possible  the  regulation  of  acid-base  equilibrium 
by  the  kidney  irrespective  of  the  material  excretion 
requirement  and  it  is  therefore  unjustifiable  to  regard 
increased  ammonia  and  acid  excretion  as  indicating 
acidosis ;  it  is  rather  the  symbol  of  the  alkali-sparing 
tendency  of  the  organism.  A  method  for  determin¬ 
ation  of  the  fixed  carbon  dioxide  of  urine  is  laid  down 
and  the  influence  of  the  concentration  of  the  urine 
on  the  solubility  of  carbon  dioxide  and  its  apparent 
dissociation  constant  discussed.  Preliminary  balance 
experiments  indicate  that  a  considerable  amount  of 
unknown  organic  bases  is  present  in  urine. 

P.  W.  Clutterbuck. 

Bile  pigments  in  urine,  C.  Kuhn  (J,  Pharra. 
Chim.,  1928,  [viii],  8,  546 — 549). — The  following 
method  for  the  detection  of  bilirubin  is  described. 
2  C.c,  of  a  phosphoric  acid  (d  1*71)  diluted  with  20  c.c. 
of  water  arc  added  to  a  mixture  of  20  c.c.  of  the  urine, 
2  c.c.  of  a  mixture  of  2  vols.  of  5%  aqueous  copper 
sulphate  (crystals)  solution,  and  1  voL  of  ammonia 
solution  (d  0*924),  and,  immediately  after  mixing, 
6  drops  of  toluene  are  added  and  the  mixture  m 
vigorously  shaken.  After  a  time  biliverdin,  formed  by 
the  action  of  the  alkaline  copper  solution  on  bilirubin 


and  liberated  in  the  free  state  on  acidification,  rises  to 
the  surface ;  3*4  c.c.  of  95%  alcohol  aro  then  carefully 
added.  If  the  bile  pigments  are  present  in  appreciable 
quantity  a  green  zone  is  rapidly  formed  at  the  boundary 
of  the  two  liquids,  and  the  alcohol  is  quickly  coloured 
green,  most  of  the  biliverdin  dissolving.  If  bile 
pigments  are  absent  the  alcohol  remains  colourless  or 
assumes  a  faint  rose  or  greyish-blue  colour.  The 
presence  of  protein,  dextrose,  indoxyl,  uric  acid,  or 
urobilin  does  not  interfere.  E.  H.  Sharples. 

Detection  of  bile  pigment  in  urine.  L.  van 
Itallie  (Pharm.  Weekblad,  1929,  66,  13 — 14).— 
The  pigment  is  adsorbed  on  filter-paper  or  tale,  and, 
after  washing  with  water,  removed  again  in  acid 
alcohol  solution ;  treatment  of  the  solution  with  an 
oxidising  agent  gives  the  characteristic  green  color¬ 
ation.  S.  1.  Levy. 

Uric  acid  elimination  and  diuresis.  11.  Goif- 
fon  (Compt.  rend.  Soc.  BioL,  1928,  98,  941 — 943; 
Chem.  Zentr.,  1928,  ii,  1229). — The  uric  acid  concen¬ 
tration  of  the  urine  of  an  individual  is  constant, 

A.  A.  Eldridge. 

Uric  acid  in  organic  fluids.  K.  Menascx  (Folia 
clin.  chim.  micros.,  1927,  2,  No.  5,  12  pp. ;  Chem. 
Zentr.,  1928,  ii,  1229). 

Concentration  of  acid  and  base  in  blood-serum 
in  normal  pregnancy.  H.  C.  Oard  and  J.  P. 
Peters  (J,  Biol.  Chem.,  1929,  81,  9 — 27). — During 
pregnancy  there  is  a  reduction  of  about  5%  in  the 
total  base  concentration  in  the  blood-serum  which  is 
accounted  for  by  disappearance  of  sodium ;  at  the 
same  time,  there  is  equivalent  reduction  in  the  total 
anions,  due  principally  to  diminution  in  the  hydrogen 
carbonate  and  organic  acid,  and,  to  a  smaller  extent, 
in  the  protein.  There  is  thus  no  true  acidosis  in 
normal  pregnancy.  C.  R.  Habington. 

Physical  chemistry  of  cerebrospinal  fluid  and 
serum  diagnosis.  Lange's  gold  sol  reaction. 
G.  Ettisch  and  O.  Einstein  (Bioehem.  Z.?  1928,  203, 
389 — 393). — Many  of  the  reactions  obtained  by  Lange 
(Z.  Chemother.,  1913,  1,  44)  with  cerebrospinal  fluid 
and  gold  sol,  claimed  to  be  characteristic  of  patho¬ 
logical  conditions,  may  be  obtained  merely  by  alter¬ 
ation  of  the  pn  of  the  gold  sol  added.  Thus  the 
reaction  with  normal  fluid  may  be  made  to  approx¬ 
imate  to  that  of  fluid  in  progressive  paralysis  by 
acidifying  the  sol,  and  the  reaction  of  a  fluid  in 
paralysis  may  be  converted  into  normal  by  making 
the  sol  alkaline.  P.  W.  Clutterbuck. 

Metabolism  of  under-nourished  children.  III. 
Urinary  nitrogen  ;  creatinine.  C.  C.  Wang,  M. 
Frank,  R.  Kern,  and  B.  B.  Hays  (Amer.  J.  Dis. 
Children,  1926,  32,  360 — 366). — Creatinine-nitrogen 
increased  with  increasing  weight  and  age;  creatine 
was  always  present ;  ammonia  and  total  nitrogen 
were  fairly  constant.  The  creatinine  coefficient  was 
5*5 — 9*5 ;  creatinine  excretion  was  constant  in 
individuals.  Chemical  Abstracts. 

Deposition  of  sulphur  in  the  skin  after  extirp¬ 
ation  of  the  adrenals.  M.  Loeper,  J.  Decourt, 
and  A.  Lesube  (Compt.  rend.  Soc.  BioL,  1928,  98, 
1098—1099;  Chem.  Zentr.,  1928,  ii,  1231). 
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Saponin  haemolysis  in  ansemic  blood.  H.  D, 
Kesten  and  T.  F.  Zucker  (Amer.  J.  Physiol,  1928, 
87,  274 — 279).— Red  blood-cells  from  persons  with 
severe  secondary  anaemia  are  liEemolysed  more  slowly 
by  saponin  than  are  those  from  normal  individuals. 

B.  A.  Eagles. 

Saponin  haemolysis  of  reticulocyte-containing 
blood.  T.  F.. Zucker  and  H.  D.  Kesten  (Amer.  J. 
Physiol,  1928,  87,  280 — 287). — The  curve  of  saponin 
haemolysis  of  a  reticulocyte-containing  blood  shows  a 
rate  of  haemolysis  which  at  first  is  faster  and  later 
slower  than  that  of  normal  blood.  B.  A.  Eagles. 

Splenic  substance  in  Gaucher's  disease.  H. 
Becker  (Kim,  Woch.,  1928,  7,  758:  Cfaeiin  Zentr.. 
1928.  in  679). — After  death  from  Gaucher's  disease 
investigation  of  the  spleen  showed  that  a  mixture  of 
cerebron  and  kerasin  was  concerned. 

A.  A.  Eldridge. 

Splenic  substance  in  Gaucher's  disease.  E. 

Epstein*  and  H.  Li eb  (Ivlin.  Woch.,  1928,  7,  1085; 
Chera.  Zentr;,.  1928,  ii  679).— Examination  of  the 
spleen  in  Gaucher's  disease  has  never  revealed  the 
presence  of  eerebcon  (phrenoem)  as  well  as  kerasin 
(cl  preceding  abstract)..*  A.  A.  Eldbxdgz. 

Reaction  for  diagnosis  of  cancer.  A.  H.  Roefo 
(Z.  Krebeforsch..  23,  89 — 98;  Ghem.  Zentr.  T 

1928,  iL  1018}-.. — The  serum  (2  cx.)  is  coloured  red 
oa  addition  of  a  neutral-red  solution  (0*1%.  5  drops). 

A.  A-  Elbriikje. 

Activation  of  proteolysis  in  animal  organs  and 
its  significance  in  the  metabolism  of  malignant 
teaselers-  £.  Wjjxbsc.smiot-Lmt2,  I.  J.  Bek.  and 
J,  Kxhiy  1929,  17,  So). — Proteolytic 

enzymes  such  as  Bergohathepeirt  are  accompanied  by 
an.  activator  which  extends  the  specificity  of  the 
ensyaie.  The  activator  of  the  protease  of  the 
spleen  tnay  be  replaced  by  hydrocyanic  acid  or  by 
hydrogen  rffitide,  As  these  latter  substances  check 
cell  respiration  there  appears  to  he-  a  connexion 
becweea  arrest  of  cel  respiration  and  increased 
proteolysis^  This  conrsex&DS  may  he  extended  to 
tumours.  W.  El-  Bowisi. 

Protein  SaJbolrsm  oh  normal  r>rm  rnalisTLsnt 
fa  rifr*x  F.  Per  r  rm  and  L  vosr  .  eshx 
.  ZL  ELLS..  203,.  22'— 49% — -Sea  sarcoma 

vfiiniTtfs  reuaiiiv  liquefy  she  clue  of  hem  plasma-  the 
beikmr  conversed  from  the  yei  nre  the-  sol 
ansi  the  fibrin  nenwock  being  ^iiseobretL 
The  amvjimti'  ct  tihe  ssiulfer  decomptishfiojo:  priwhziits, 
ECU  pr^cipitaBIe-  by  nmgstate:.  dies  nets  mirceiise.,  The 
hquefaetfiocti  5s  aa  enzymic  process-  The  acrica  of  the 
ensymiC'  svsfceni  mi  a  mcdhini  of  pliisma  iuui  embryonic 
cxsnuctj  proceeds  so-  slowly  idf  at  alii  sikutt  fa  cannot  be- 
fibcectKnL  here  suftstiimoes  presents  ni  small!  xoiount  in 
ncrtnaJ:  tnsenes*.  and  wl  very  much  greeter  a mount  m 
susccmik,,  are'  able-  no-  mifiwa tie  ttfis-  enaymeL  This 
aefen.ucr  id'  heat -stab  Ik-  ;md  t*o*  some-  extend  idtru- 
*f!heraBUf:.  Acnirniikun,  S?  there  iired  By  die-  hydrcgnin 
aetfttacse-  amS  Itotace  runs.,  bet  ik  irmihnied  F:y  esriimirn.. 
Iliik  ifildnisihsik  ik  nut  sp  edEfe  car  tike  suareomxu  ceLL 

Pi  WL  CnrrnrrtRBrxrsL 

r  retain:  rmetahodszn  hr  eystuimrim.  Wb  Etosso^ 
irfcuiiissu.  JL,  B92LL  23:  118— Hfc*d — ‘ ’Em:  eymixi inc 


patient  oxidised  cystine  to  inorganic  milphnio  norm¬ 
ally.  The  amount  of  the  cystine  in  the  urine  appeared 
to  bear  a  relation  to  the  protein  comm  mod.  The 
administration  of  sodium  hydrogen  carbonate  but 
not  of  disodium  hydrogen  phosphate  was  accom¬ 
panied  by  a  marked  disturbance  of  the  sulphur 
fractions  of  the  urine.  The  excretion  of  cystine  was. 
not  affected  to  any  extent  hy  cither  of  these  com¬ 
pounds.  Tyrosine,  leucine,  putrescino,  and  cadaver- 
ine  were  not  found  in  the  urine.  8.  S.  Zi.lv a. 

Connexion  between  sodium  chloride  elimin¬ 
ation  and  insulin  administration  in  diabetes, 
ML  Tinker  and  A.  Saidenbkro  (Russ.  Ivlin.,  1927,  S. 
223—235;  Chern.  Zentr. ,  1928,  ii,  1229).— In  diabetes 
there  is  sodium  chloride  insufficiency,  but  retention 
of  sodium  chloride  in  the  tissues  is  prevented  by 
polyuria ;  excess  of  administered  salt  is  retained,  but 
the  smaller  the  concentration  of  sugar  in  the  urine, 
the  greater  is  then  the  sodium  chloride  concentration. 
On  administration  of  insulin  the  diminished  urinary 
excretion  of  sugar  is  paralleled  by  an  increase  in  the 
sodium  chloride  concentration,  but  the  water  retention 
leads  to  sodium  chloride  retention  in  the  tissues. 
The  sodium  chloride  concentration  in  the  blood  is 
increased.  A.  A,  Eldridge. 

Protein  and  energy  economy  in  pancreatic 
diabetes  of  dogs-  E.  Exdeklex,  H.  Glatzel,  and 
IT  (Arch.  exp.  Path.  Pharm,,  1929,  139,  20 — 31).— 
The  protein  metabolism  of  depancreatised  dogs  is 
raised  2S — 68%  the  basal  metabolism  is  3 — 28% 

above  normal!  B.  A.  Eagles. 

Amino-acid  content  of  the  blood  in  leucaemia. 
E.  WmcmzAxy  (Munch,  xned.  Woch.,  1928,  75, 
1115—1116;  Chem.  Zentr.,  1928,  ii,  907}.— The 
amino-acid  contest  of  the  plasma  and  erythrocytes 
is  normal,  whilst  that  of  the  leucocytes  and  whole 
blood  is  him,  if  the  leueseinia  is  accompanied  by  a 
high  leucocyte  count.  A.  A.  Eldridge. 

Metabolism  of  salts  in  nephritis.  I.  G.  L. 
Boro.  A.  ML  GouErr^^rY,  and  I.  F.  Maclachulx.  33. 
G-  L.  Boyd-  and  A.  ML  Courtney.  III.  G.  L. 
Boyd.  A.  ML  Cocrtstbt.  and  L  F.  Maclackan 
(Amer.  J.  Dfe.  Children.  1926,  32,  29—39,  192—199; 
1927.  34..  2  IS — 233). — 1 The  blood-phospha  te  (of 

children.)  was  esuadi y  increased,  and  blood -calcium 
decreased,  the  calcium  balance  being  independent  of 
the  b  toed -calcium.  The  relation  between  calcium 
&ndi  phosphate  m  liiseossed.  Plasma-potassium  was 
wmrm^bL  hut:  magnesium  was  low",  and  there 

was  iiszmJIy  retentBDo  of  sulphate.  Sodium  and 
cfalorifa  were  determhaed  in  the  food,  fxeces.  urine, 
ami  pliissirui* :  blzh  values  are  usually  obtained  in  the 
'pbmi  except  in  chremic  azotsexme  nephritis. 

Chemical  Abstracts. 

Alhw-jutzmria  in  the  mechanisiii  of  detoxific- 
atfiam  EL  A^dieevss^  W.  A.  Tioms.  and  W.  F. 
Wsma  (Arch..  Inc.  Med.*  1929.  43.  139 — 143). — 
The  orisuf  of  aephmic  patients  contains,  besides  the 
normal  bktod-protemss.  a  relatively  non-toxic  peptone 
comhrmMi  wish  or  adsorbed  by  serum-proteins  and 
alar  a  hhiiily  toxic  bLood-protein  so  highly  dispersed 
32  solufeHDm  as  to  readily  through  -a  collodion 

mamlmxxi.  B!  A.  Eagles. 


-T?swa«j*  pfemal  exgd- 

atesn  fi.  W®cw  (J-  life*  IfoK*  41  r  4S7 — 

47np — Ute  aetimty  rrf  fir^T^aftea  asnd  jStttfjHote&gs  of 
gihncaC  <CTvm«*  >«  a  r»a$gfc  of  f%  v&tets  was 
SmrfitifL  0«tt£OLjL  AkWISACES. 

TRsewsy  of  tejsttrsg'  fa  exji^rfrr^alai  rickets, 
1?..  Whust'OT^  (*L  Cftem,.  I9tfr  M;r  S5 — 72). — • 
Sheliteir  sate,-  wfceri  ^arwJ  for  ^4 — ?M  fersL,  show 
osftanirt  conTtpfew®b  whilst  ntin&sl  similarly 

tasatedt  show*  no  ti^fa  tfcrft  **  ko  marked 

but  m  siigttt  in  tbe  calcium 

Ot.  nlift-  nfaorfo  &rj#l  a  marked  rise  In  tfee  inorganic 
jjlhmpfi&te,  £Sto  teller  being  apparently  derived  from 
tissue  tresMossxj  |cC  Carlim.  A..  1924, 
%  $Au)\,  C,  B.  Haeesgtosx 

feotfsrie  bfood-pkasphate.  E.  3£  Koch  and 
5L  HL  CfiJUPr  (Amer,  J.  Bis.  CMMreti,  1927, 34,  187 — 
'1b  imls  on  a  rachitic  diet  the  inorganic  blood- 
afatpfet#  is  lowered.;  for  mature,  but  not  young, 
fcmmstlk  the  value  is  raised,  by  irradiation,  whilst 
adtfismtft  of  cod-liver  oO  raises  the  value  in  both 
msm.  Kfim-irradiated  cholesterol  produces  normal 
T3uiimr  but  does  not  prevent  rickets. 

Chemical  Abstracts, 

Crsatme-phosphoric  acid  content  of  white  and 
rsd  rrmscla  in  experimental  scurvy  and  poly- 
-neuritis.  A,  Palladia  and  S.  Epelbaum  (Biochem. 
Z~  Wj?j,  2G4,  140 — 149). — The  creatine-phosphoric 
3£g£  In  .guinea-pigs  suffering  from  scurvy  was  below 
tsamalr  especially  In  red  muscle,  and  the  lactacidogen 
tos  atora  normal.  In  the  heart -muscle  creatine- 
isospboric  acid  was  absent  and  lactacidogen  was 
cramiihed.  In  chronic  polyneuritis  of  pigeons  similar 
«3ect»  were  observed  to  those  for  scurvy,  but 
acute  polyneuritis  creatine-phosphoric  acid  was 
-rtes  ed  and  lactacidogen  was  diminished. 

J.  H,  BmKESSHAW. 

Variations  o!  the  potassium  :  calcium  quotient 
23.  the  lymph  in  experimental  sepsis..  W.  F. 
Peterses,  G.  Melees,  and  E.  F.  Muller  (Z.  ges. 
*xp.  MecL,  1928,  60.  336—354;  Chera.  Zentr.,  1928, 

it  790). 

Experimental  uremia  and  chloride  content  of 
the  cortex.  F.  Leovey  and  E.  KERREL-FEOxxtJS 
^  exp.  Path.  Pharm.,  1929,  138,  373—378).— 
Babbits  suffering  from  sodium  chloride  starvation 
i&ow  a  smaller  decrease  of  chloride  in  the  grey  sub¬ 
stance  of  the  brain  than  in  the  white  or  in  the  other 
organs.  Conversely,  if  excess  of  sodium  chloride  is 
administered  to  a  rabbit  after  ligation  of  the  ureters, 
the  largest  increase  of  chloride  is  found  in  the  grey 
substance.  IV.  0.  Ivermack. 

Parenteral  absorption  of  colloids.  I.  M. 
Jacoby  (Biochem.  Z.,  1928,  203.  278— 279).— Intro¬ 
ductory  to  work  not  yet  published. 

P,  IV.  CmJTTEEBUCK. 

Carbon  dioxide  from  the  unsevered  vagus 
ox  the  snake.  G.  H,  Parker  (J.  Gen.  Physiol., 
1929,  12,  419 — 425). — 1 The  nerve  produced  0*0017— 
0  0032  mg.  of  carbon  dioxide  per  g.  per  min.  Separ¬ 
ation  of  the  nerve  from  the  brain  and  heart  produced 
no  appreciable  change  in  the  carbon  dioxide  output. 

E.  Boylakik 


Metabolism  or  two  breeds  of  pigs.  T.  Disoh* 
TCHy  («J .  Agrsc,  8cL>,  1929. 49,  140-——  1 84)  •CflJofime'tjic 
invesrigatioos  of  the  metabolic  changes  in  Middle- 
White  and  .Berkshire  pigs  are  recorded.  Internal  and 
external  thermal  changes  during  fasting  catabolism 
are  examined.  The  bearing  of  the  experimental 
results  on  the  energy  relationships  of  an  animal 
during  experiment  and  on  the  computation  of  main¬ 
tenance  rations  is  discussed.  A,  G,  Pollakd. 

Spleen  and  calcium  metabolism.  F,  P.  Uxder- 
hill  and  E.  G.  Cross  {J,  Biol.  Chern.,  1929,  81,  163 — 
165). — In  rabbits  no  alteration  in  the  calcium  meta¬ 
bolism  was  produced  by  splenectomy  or  by  injection 
of  jxucleoprotera  prepared  from  the  spleen. 

C.  R.  Habixgtox. 

Factors  influencing  calcium  balance.  I.  In¬ 
fluence  of  potential  alkalinity  on  the  utilisation 
of  supplementary  calcium  lactate  in  the  mature 
rat.  V.  V.  Cole,  J.  H.  Speer,  and  F.  W.  Heyl  (J. 
Amer.  Pharm.  Assoc.,  1929,  18,  36 — 42).— To  main¬ 
tain  calcium  balance,  adult  rats  fed  on  an  acidotic, 
calcium -deficient  diet  required  a  dally  addition  of 
4 — 5  mg.  of  calcium  lactate,  and  with  calcium  carb¬ 
onate  the  rat  came  into  calcium  balance  at  about 
the  same  level.  Calcium  carbonate  was  probably 
entire  1}*  dissolved  at  this  level  and  it  gave  a  much 
better  utilisation  of  the  phosphorus  than  was  secured 
with  calcium  lactate.  Small  additions  of  alkaline 
citrate  to  calcium  lactate  increased  the  percentage 
utilisation  of  both  calcium  and  phosphorus ;  larger 
additions  caused  a  greater,  although  not  proportional, 
increase.  Alkalinity  probably  had  a  favourable 
influence  on  the  magnesium  balances. 

E.  H.  Shaetles. 

Factors  influencing  the  excretion  of  calcium. 
B.  Hamilton  and  M.  Moriarty  (Amer.  J.  Bis. 
Children,  1928,  36,  450— 462).— The  amount  of 
calcium  excreted  by  breast-fed  infants  depends  only 
on  the  amount  of  calcium,  magnesium,  sodium,  and 
potassium  in  the  milk.  Increase  in  pn  of  the  (naturally 
buffered)  intestinal  contents  may  favour  the  formation 
of  calcium  soaps  and  phosphate.  Addition  of  alkali 
or  acid  to  the  milk  respectively  increases  or  decreases 
the  proportion  of  calcium  excreted. 

Chemical  Abstracts. 

Creatine  and  creatinine  excretion  in  women. 
P.  Hodgson  and  H.  B.  Lewis  (Amer.  J.  Physiol, 
1928,  87,  288 — 292). — In  women  with  physical 
development  greater  than  that  of  the  ordinary  woman, 
creatinine  coefficients  of  the  same  order  of  magnitude 
as  those  of  men  were  observed.  Creatine  was  present 
in  93%  of  the  urines  analysed,  indicating  that  ereatin- 
tiria  in  women  is  probably  not  related  to  the  difference 
in  muscular  development  between  men  and  women, 

B.  A.  Eagles. 

Influence  of  hunger  on  the  creatine  content 
of  muscle  and  on  the  creatine  and  creatinine 
excretion  of  cats.  A.  Palladia  and  S.  Efelbaum 
(Biochem.  Z.,  1929,  204,  150 — 164). — Fasting  eats 
show  creatine  present  in  the  mine  at  the  fourth  to 
sixth  day  and  continually  increasing;  creatinine 
gradually  falls  so  that  the  two  curves  cross.  The 
sum  of  creatine-  and  creatinine-nitrogen  increases 
throughout.  The  creatine  content  of  the  muscles 
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increases  during  fasting  up  to  the  third  fasting  period 
and  then  diminishes,  J.  H.  Bxbxikshaw. 

Have  histidine  and  arginine  any  influence  on 
purine  synthesis  in  the  growing  h mrni  organ¬ 
ism  ?  P.  Gyorgy  and  S.  J.  Than  kha  usee  (Z. 
physiol,  Chem.,  1929,  180,  286 — 304), — Addition  of 
histidine  and  arginine  to  the  ordinary  milk  diet  of 
babies  of  4 — 8  months  had  no  effect  on  uric  acid  or 
creatinine  excretion.  Addition  of  histidine  to  a 
synthetic  diet  consisting  of  caseinogen  hydrolysate 
freed  from  histidine  and  arginine  had  no  noticeable 
effect  on  the  purine  or  other  constituents  of  the 
urine.  There  is  no  evidence  of  any  direct  relation 
between  histidine  administered  and  the  purine  meta¬ 
bolism.  J.  EL  Riekixshaw, 

Cholesterol  metabolism.  H.  Beemeb  and  F. 
Hetneb  (Klin.  Woeh..  1928,  7,  14T0;  Chem.  Zentr., 
1928,  ii,  1121). — After  injection  of  cholesterol  (1—2  g.j 
no  marked  increase  of  the  bile  cholesterol  or  bile  acid 
was  observed  in  dogs  with  biliary  fistula,  but  after 
intravenous  injection  of  cholesterol  into  normal  dogs 
the  faecal  cholesterol  was  increased* 

A.  A.  Elbridge. 

Animal  calorimetry.  XXXVIII.  Specific 
dynamic  action  of  meat  in  hypophysectomised 
dogs.  O,  H.  Gaeblbr  {J.  BIoL  Chem.,  1929,  81, 
43 — 47). — The  specific  dynamic  effect  of  protein  in 
dogs  was  not  altered  by  removal  of  the  pituitary 
gland ;  the  magnitude  of  the  specific  dynamic  effect 
does  not  run  parallel  with  changes  in  the  amino- acid 
nitrogen  of  the  blood.  C,  R.  Haiiisgton. 

Physiology  of  the  liver.  XVI.  Respiratory 
quotient  and  basal  metabolic  rate  following  re¬ 
moval  of  the  liver  and  injection  of  dextrose* 
F.  (1  Manx  and  W.  M.  Boothby  (Amer.  J.  Physiol, , 
1928,  87,  48fi — 496). — The  total  amount  of  heat  pro¬ 
duced  in  dogs  is  not  directly  affected  by  the  total 
lorn  of  hepatic  tissue.  The  respiratory  quotient 
increases  immediately  after  removal  of  the  liver. 
Dextrose  has  a  greater  specific  dynamic  action  In  the 
dehepatised  animal  than  in  the  normal  one. 

B.  A.  Eagles. 

Physiology  of  the  liver.  XVH.  Specific 
dynamic  action  after  removal  of  liver.  0*  XL 
Wnmiw,  J,  L.  Bollman,  and  F.  C.  Mans'  (Amer. 
J.  Physiol.,  1928.  87,  497—509). — Intravenous  injec¬ 
tion  of  alanine  or  glycine  into  hepatectomised  animals 
fails  to  raise  the  level  of  the  consumption  of  oxygen 
but  elevates  the  respiratory  quotient.  It  is  suggested 
that  the  specific  dynamic  action  of  amino-acids  is 
not  the  result  of  direct  stimulation  brought  about  by 
the  presence  of  unchanged  amino-acids  in  the  tissues, 

*  "  B.  A.  Eagles. 

Significance  of  adenylic  acid  for  muscle 
function,  n.  Deamination  of  adenylic  acid  by 
minced  muscle  and  ammonia  formation  on 
muscle  contraction.  G,  Bmrdek,  C.  Riebeltng, 
and  G.  E.  Seeter.  HI.  Ammonia  formation  in 
muscular  work  under  various  conditions*  G. 
Emrbek  and  H.  Wassermeyer.  IV*  Fission  and 
resynthesis  of  the  ammonia-producing  substance 
in  muscle  activity.  G.  Emebe^e  M.  Cabstessex, 
and  H.  Schumacher.  V.  Source  of  the  ammonia 
formed  on  contraction,  G.  Emrdex  and  H. 


Wassermeyer  (Z.  physiol.  Chem,,  1928,  179,  149— 
160,  161—185,  186—225,  226— 237).— II.  The  form¬ 
ation  of  ammonia  by  fresh  minced  muscle  on  keeping 
is  considerably  increased  In  presence  of  adenylic 
add,  but  not  of  urea.  More  than  80%  of  the  amino- 
group  of  the  adenylic  acid  added  may  appear  as 
ammonia.  Electrical  stimulation  of  frog’s  muscle 
even  for  1  sec.  leads  to  an  increase  in  the  ammonia 
content.  After  prolonged  stimulation  the  ammonia 
figure  may  be  nine  times  its  original  value, 

III.  Bana  esculent#,  has  in  May  a  higher  content  of 
ammonia-forming  substance  in  the  muscle  than  in 
winter  or  summer.  Prolonged  jumping  causes  a  con¬ 
siderable  increase  in  the  ammonia  content  of  the 
gastrocnemius.  A  similar  effect  is  produced  by 
electrical  stimulation.  After  resting,  especially  In 
the  dark,  the  ammonia  decreases.  In  the  autumn 
R.  temporaria  maintained  at  26—27°  showed  effects 
similar  to  those  observed  in  J?.  esculent#  in  May. 
Phosphorus  poisoning  likewise  caused  an  increase  in 
the  ammonia  content  of  the  muscle.  The  ratio  of 
lactic  acid  to  ammonia  showed  wide  variations, 

IV.  The  formation  of  free  ammonia  on  the  con¬ 
traction  of  isolated  frog?s  muscle  (gastrocnemius)  is 
a  reversible  change.  The  recombination  of  the 
ammonia  eliminated  is  most  easily  demonstrated  in 
spring  and  summer  frogs.  In  winter  the  reversibility 
is  greater,  so  that  it  is  difficult  to  show  the  initial 
increase  in  the  ammonia  under  electrical  stimulation 
except  when  this  is  so  prolonged  as  to  damage  the 
muscle- tissue,  thus  interfering  with  the  resynthesis. 
If  the  number  of  stimuli  per  sec*  is  doubled  or  quad¬ 
rupled,  however,  the  resynthesis  can  be  demonstrated ; 
the  ammonia  shows  a  definite  increase,  the  intervals 
being  now  too  short  for  complete  re-animation . 

I  .  Extracts  from  the  hind-limb  muscle  of  the  frog 
and  from  the  biceps  femoris  of  the  rabbit  were 
investigated.  The  nitrogen  in  the  copper-lime  pre¬ 
cipitate  together  with  that  of  the  ammonia  originally 
present  in  the  extract  was  found  to  be  equal  to  five 
times  the  nitrogen  of  the  ammonia  obtained  after 
complete  deamination  by  2%  sodium  hydrogen 
carbonate  solution.  It  is  concluded  that  adenosine- 
phosphoric  aeM  and  probably  adenosine  are  the  sole 
sources  of  the  ammonia  formed  bv  muscle  activity. 

J.H.  Bhikenshaw. 

Enzymic  deamination  in  muscle,  G.  Schmidt 
fZ,  physiol.  €hem.,  1928,  179,  243 — 282). — Adenylic 
acid  from  muscle  and  adenosine  are  easily  deaminated 
by  muscle  juice  from  the  rabbit,  but  adenine,  guanine, 
guanosine,  and  guanosinephosphorie  add  are  un¬ 
affected.  The  ammonia  production  is  due  to  two 
different  deaminases,  one  specific  for  adenylic  acid, 
the  other  for  adenosine.  A  highly  active  muscle 
extract  of  adenylic  acid  deaminase  was  prepared  by 
adsorption  on  aluminium  hydroxide,  from  which  it 
could  be  eluted  by  sodium  phosphate  solution.  The 
adenosine  deaminase  remains  in  solution  during  the 
adsorption  process.  The  optimum  p&  for  the  adenylic 
acid  enzyme  is  5*9, 

Adenylic  add  from  muscle  differs  chemically  from 
that  of  yeast,  since  the  latter  is  unattacked  by  the 
muscle  enzyme.  The  inosinic  acid  obtained  by 
enzymic  deamination  of  muscle-adenylic  add  was 
isolated.  J.  H.  bVxuunshavt. 
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Action  of  ions  on  the  ageing  of  muscle  press- 
juice,  and  the  influence  of  hydrogen-ion  concen¬ 
tration.  H.  Wassermeyer  (Z.  physiol.  Chem.,  1928, 
179,  283— 311) —Muscle  juice  in  comparison  with 
minced  muscle  shows  a  much  smaller  “  ageing  ”  effect 
as  measured  by  loss  of  power  to  synthesise  complex 
phosphoric  acids.  The  artificial  production  of  4i  age¬ 
ing  ”  by  the  addition  of  various  substances  to  rabbits' 
muscle  juice  was  examined.  Sodium  hydrogen 
carbonate,  sodium  hydroxide,  and  ammonia  increase 
the  rate  of  ageing.  All  these  substances  increase  the 
pn  of  muscle  juice  which  is  normally  low,  but  carbon 
dioxide  has  a  similar  ageing  effect  although  lowering 
the  pE  value.  J.  H.  Birkinshaw. 

Lactacidogen  in  denervated  muscle.  L.  be 
Caro  (Boll.  Soe.  ItaL  Biol,  sper.,  1927,  2,  642—646; 
Chem,  Zentr.,  1928,  ii,  784). — Denervated  muscle 
contains  less  lactacidogen  and  free  calcium  ions  than 
normal  muscle.  The  results  accord  with  the  known 
smaller  content  of  lactic  acid  and  greater  content  of 
glycogen.  A.  A.  Eldridge. 

Presence  and  exchange  of  pyrophosphate  in 
cells.  II.  Amount  of  readily  hydrolysable 
phosphorus  compounds  in  animal  and  plant 
cells.  III.  Physiological  behaviour  of  pyro¬ 
phosphate.  K.  Lohmann  (Bioehem.  Z.,  1928,  203, 
164 — 171,  172 — 207). — II.  Yeasts  and  striated  muscle 
of  vertebrates  and  invertebrates  have  the  highest 
pyrophosphate  content,  muscles  containing  0*4 — 
0*9  mg.,  and  yeast  1*6 — 1*8  mg.  P205  per  g.  moist  wt. 
In  frogs  and  rabbits,  the  pyrophosphate  content  of 
the  heart  and  smooth  muscle,  liver,  kidney,  spleen, 
testicles,  brain,  and  red  blood-cells  is  smaller,  corre¬ 
sponding  with  the  smaller  acid-soluble  P205  content, 
and  amounts  to  0*1 — 0*4  mg.  P2Os  per  g.  moist  wt. 
With  the  roots  of  pea  seedlings,  9%  of  the  total  acid- 
soluble  phosphate  is  present  as  pyrophosphate. 
Three  kinds  of  bacteria  gave  similar  figures  and  it 
appears  therefore  that  all  cells  which  can  utilise 
carbohydrate  possess  readily  hydrolysable  phosphorus 
compounds. 

01.  The  pyrophosphate  content  of  the  intact  frog’s 
auisele  remains  unchanged  while  resting  for  20  hrs. 
ln  oxygen  and  also  during  moderate  stimulation,  but 
^hen  the  stimulation  is  prolonged,  hydrolysis  of 
pyrophosphate  and  formation  of  orthophosphate 
occur.  In  heat  and  chloroform  rigor,  almost  all  the 
pyrophosphate  is  hydrolysed.  Pyrophosphate  does 
n°t  diffuse  out  of  muscle  into  Ringer’s  solution,  but 
is  probably  present  in  the  cell  and  in  the  extract 
as  a  (protein)  adsorption  complex.  The  pyrophos- 
pfi&te  of  frog’s  muscle-pulp  or  of  the  hydrogen 
carbonate-potassium  chloride  extract  is  completely 
hydrolysed  during  autolysis  at  40°,  about  75%  of 
the  orthophosphate  arising  during  such  autolysis 
being jhus  formed  from  pyrophosphate.  The  remain- 
lnS  25%  (t.e.,  0*2 — 0*3  mg.  P205  per  g.  moist  wt.  of 
jrogs  muscle)  arises  only  in  part  from  Embden’s 
lactacidogen.  Enzymic  hydrolysis  of  pyrophosphate 
is  inhibited  by  orthophosphate.  Respiration  and 
the  degradation  of  carbohydrates  by  the  cell  are 
independent  of  the  pyrophosphate  fraction.  The 
hydrolysis  of  pyrophosphate  existing  in  fresh  muscle 
pulp  is  accelerated  by  0*53/-  and  by  0*01— 0*00331- 


potassium  fluoride,  but  is  inhibited  by 
concentrations  {0*1  If),  whereas  hydrolysis  of  *5 
pyrophosphate  is  always  inhibited  by 
Pyrophosphate  administered  by  the  mouth  is 
in  the  urine  as  orthophosphate' 

P.  W.  CLrnrssrcs. 

Extraction  of  pyrophosphate  containing  tree 
from  muscle.  O.  Meyerhof  and  EL  Lohxunn 
(Bioehem.  Z.,  1928.  203.  20S—  211).— Same  of  i.: 
iron  contained  in  muscle  is  but  loosely  combined  szi : 
may  be  removed  along  with  pyrophosphate  by  treat¬ 
ment  with  a  solution  of  mercuric  chloride  in  hydro¬ 
chloric  acid.  It  could  not  be  decided,  however, 
whether  the  iron  was  combined  with  the  pyrophosphate 
in  the  cell.  P,  W.  CLrrrERBrcs. 

Muscle-lactic  acid  in  decapsulated  rats.  P. 
Mazzocco  (Compt,  rend.  Boe.  Biol,.  1928.  99.  174 — 
176;  Chem.  Zentr.,  1928.  ii.  1121).— After  tetanic 
ation  the  muscle- lactic  acid  is  somewhat  greater  in 
decapsulated  than  in  normal  rats. 

A.  A.  Eldridge. 

Metabolism  of  carbohydrates  in  normal  con¬ 
ditions  and  in  starvation.  G.  Mofriquand  and 
A.  Leulier  (Compt.  rend.  Soc.  Biol.,  1928.  98,  111 0 — 
1113 ;  Chem.  Zentr.,  1928,  ii,  1230— 1231 ).— With 
normal  rabbits  the  liver-glycogen  varies  from  0*14  to 
12*86%  ;  values  for  muscle  are  0*07 — 1*52%.  Starv¬ 
ation  values  are  0*16 — 1*34  and  0*10 — 0*48,  respect¬ 
ively.  The  blood-sugar  of  normal  guinea-pigs  is 
0*93 — 1*50,  and  is  reduced  in  starvation  to  0*85 — T38. 

A.  A.  Eldridge, 

Metabolism  of  laevulose  ;  determination  in 
Mood  and  urine.  R.  C.  Corley  (J.  Biol.  Chem., 
1929,  81,  81 — 98). — Laevulose  may  be  determined  in 
aqueous  solution,  diluted  urine,  and  protein-free 
blood-filtrates  by  heating  with  hydrochloric  acid  and 
diphenylamine,  followed  by  treatment  of  the  solution 
with  phenol  and  alcohol ;  the  resulting  blue  colour  is 
compared  with  that  obtained  by  similar  treatment  of 
a  standard  solution  of  laevulose.  The  error  of  the 
method  is  ±5%.  After  oral  administration  to  rabbits 
of  6 — 7  g.  per  kg.  of  laevulose,  small  amounts  of  the 
latter  appear  in  the  blood ;  after  intravenous  injection 
of  2  g.  per  kg.  the  excess  laevulose  disappears  from 
the  blood  within  90  min.  Hepatic  poisons  had  little 
effect  on  the  metabolism  of  laevulose ;  the  latter 
exercises  a  protective  effect  against  overdosage  with 
insulin,  although  its  rate  of  disappearance  from  the 
blood  is  not  affected  by  the  presence  of  excess  of 
insulin.  ~  C.  R.  Haring  ton. 

Physico-chemical  theory  of  the  cause  of  sweet 
and  bitter  taste.  N.  W.  Taylor  (Protopiasma, 
1928,  4,  1—17;  Chem.  Zentr.,  1928,  ii,  901).— A 
discussion.  A.  A.  Eldridge. 

Distribution  in  the  organism  of  oil  injected  in 
the  arterial  system.  L.  Binet  and  R.  Fabrk  (J. 
Pharm.  Chim.,  1929,  [viiij,  9,  16— 19).— Distribution 
of  the  oil  was  followed  bv  examination  of  solvent 
extracts  of  the  organs  with  Wood’s  light  (X=3650  A.) 
after  injectionof  olive  oil  containing0*01%  of  diphenyl- 
anthracene.  Extracts  of  the  lungs,  heart,  skeletal 
muscle,  liver,  kidney,  and  spleen  of  a  rabbit  were 
examined.  Visual  examination  with  Wood’s  light 
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showed  that  the  lung  extract  contained  most  of  the 
diphenylanthracene.  Photographic  examination  was 
necessary  to  compare  the  remaining  extracts  and, 
after  the  lungs,  the  muscle,  followed  by  the  liver  and 
kidneys,  showed  the  strongest  deposition.  Injection 
of  aqueous  suspensions  of  diphenylanthracene  gave 
extracts  from  the  organs  which  were  only  very  faintly 
fluorescent.  E.  H.  Sharples. 

Explanation  of  oligodynamic  action.  H. 
Freundlich  and  Iv.  Sollner  (Bioehem.  Z.,  I92S, 
203,  3 — 13). — When  40  sq.  cm.  of  pure  silver  foil 
are  kept  in  100  c.c.  of  tap- water  or  distilled  water 
for  3  days,  2xI0"5  g.  of  silver  per  litre  is  dissolved 
and  can  be  determined  by  Haber’s  method  (A.,  1926, 
699).  Algae  brought  into  such  solutions  adsorb  most 
of  the  dissolved  silver,  the  algae  suffering  oligo¬ 
dynamic  injury.  The  silver  adsorbed  in  1  g.  of  dry 
algm  amounts  to  5x  10"5  g.  The  silver  is  present  in 
these  solutions  as  silver  ions,  and  the  poisonous 
action  on  algce  may  be  imitated  by  a  solution  of  silver 
nitrate  containing  the  same  concentration  of  silver 
ions.  The  fact  that  a  glass  surface  which  has  been 
brought  into  contact  with  a  silver  solution  retains  its 
oligodynamic  activity  after  washing  is  confirmed  and 
depends  on  the  adsorption  of  the  silver  by  the  glass, 
the  silver  penetrating  deeply  into  its  structure.  When 
dilute  solutions  of  silver  nitrate  are  evaporated  in 
glass  vessels,  the  silver  is  almost  completely  adsorbed 
by  the  glass  and  may  bo  recovered  therefrom  after 
careful  washing  away  of  all  traces  of  the  solution. 

P.  W.  Clutterbuck. 

Neutralisation  of  the  oligodynamic  power  of 
copper  by  solutions  of  electrolytes.  Application 
to  mineral  waters.  P,  L.  Violle  and  A.  Giberton 
(Compt.  rend.,  1929,188,409 — 111). — The  property  of 
distilled  water  of  becoming  toxic  to  fish)  when 
placed  in  contact  with  a  copper  surface  for  a  few  hours 
at  the  ordinary  temperature  is  due  to  copper  in  the 
colloidal  state,  and  the  antitoxic  effect  of  certain 
mineral  waters  is  due  to  its  precipitation  by  the  ions 
of  the  dissolved  salts.  The  antitoxic  properties  cf 
anions  increase  with  the  valency,  whilst  cations  are 
usually"  toxic  and  only  calcium  has  a  protecting 
effect.  J.  Grant. 

Chemical  nature  of  allergic  substances.  L.  F. 
Loeb  (Bioehem.  Z.,  1928,  203,  226—23 6). —Guinea- 
pigs  are  sensitised  specifically  against  an  aqueous 
extract  of  goose-feathers.  The  extract  contains 
CM  mg./c.c.  of  total  nitrogen,  about  half  of  which  is 
colloidally  dispersed  and  precipitable  by  colloidal 
ferric  hydroxide  and  gives  reducing,  sulphosalicylic 
acid,  ninhydrin,  and  Molisch  reactions.  The  colloid¬ 
ally  dispersed  nitrogenous  substance  may  be  pre¬ 
cipitated  by  alcohol  and  then  contains  only  a  trace  of 
reducing  substance  and  gives  a  positive  sulphosalicylic 
acid  reaction,  a  negative  ninhydrin,  and  a  doubtful 
Molisch  reaction.  Specific  sensitisation  is  similarly 
obtained  with  this  alcohol  precipitate,  but  not  with 
the  filtrate,  which  contains  only  molecular  dispersed 
nitrogen  and  considerable  amounts  of  reducing  sub¬ 
stance  and  gives  positive  ninhydrin  and  Molisch 
reactions.  Guinea-pigs  are  similarly  sensitised  against 
aqueous  extracts  of  pollen  of  the  ordinary  pine 
(Pinus  sylrestris)  and  against  the  alcoholic  precipitate 


thereof,  the  latter  containing  only  the  colloidally 
dispersed  nitrogen  and  no  reducing  substance, 

P.  W.  Clutterbuck. 

Value  of  dextrose  in  maintaining  acid-base 
equilibrium  of  the  blood  in  pregnant  animals. 
II.  Effect  of  period  of  chloroform  anaesthesia 
in  pregnant  animals  :  lack  of  protection  con¬ 
ferred  by  dextrose.  W.  be  B.  MacNider  (J. 
Pharm.  Exp.  Ther.,  1929,  35,  31 — IS). — The  degree 
of  protection  afforded  by  the  administration  of  a 
solution  of  dextrose  to  pregnant  dogs  against  the  toxic 
effects  which  follow  periods  of  ether  anaesthesia  was 
greatest  in  young  clogs  in  the  early  stages  of  pregnancy. 
No  protection  is  afforded  when  chloroform  is  sub¬ 
stituted  for  ether  as  the  anaesthetic.  The  toxic  action 
of  the  chloroform  is  revealed  in  a  decrease  in  the 
reserve  alkali  of  the  blood,  in  the  elimination  of 
phenolsulphonephthalein,  and  in  urine  formation; 
albumin,  casts,  and  acctoacetic  acid  also  appear  in 
the  urine.  F.  C.  Happold. 

Fixation  of  colloids  caused  by  chloroform. 
G.  Spagnol  (Atti  R.  Accad.  Lincei,  1928,  [vi],  8, 
515).— If  colloidal  mercuric  sulphide  (0*15  g.)  is 
injected  into  the  ear  vein  of  a  rabbit  and  at  the 
same  time  chloroform  is  applied  to  the  side  of  the 
animal  by  means  of  a  pad  of  cotton-wool,  the  sub¬ 
cutaneous  tissue  beneath  the  chloroformed  spot 
shows  a  distinct  black  deposit  of  the  sulphide  when 
the  rabbit  is  killed  (after  2  hrs.  or  8  days).  A  similar 
result  is  observed  when  trypan-blue  (0*001  g.)  is 
injected  into  the  jugular  vein  of  a  guinea-pig, 

T.  H.  Pope. 

Ethylbsoamylbarbituric  acid  (amytal)  as 
anaesthetic  for  cats.  M.  G.  Mulxnos  (J.  Pharm. 
Exp.  Ther.,  1928,  34, 425 — 435). — Subcutaneous  doses 
of  0*1  g.  of  amytal  per  kg.  body-weight  give  a  safe 
anaesthesia  with  quiet  induction.  This  anaesthetic 
does  not  affect  the  blood-sugar  or  interfere  with  the 
effect  of  insulin.  E.  Boyland. 

Binding  power  of  serum  for  alkaloids,  and 
the  inhibition  of  this  effect  by  homologous 
alcohols.  Theory  of  narcosis.  R.  Beutner  and 
E.  Hyden  (J.  Pharm.  Exp.  Ther.,  1929,  35,  25— 
30). — The  relative  amounts  of  the  alcohols  of  the 
series  propyl  to  octyl  alcohol  which  will  set  free  a 
trace  of  the  bound  pilocarpine  in  mixtures  of  cattle- 
serum  with  pilocarpine  have  been  determined.  It  is 
suggested  that  the  action  is  one  of  adsorptive  replace¬ 
ment.  The  activity  of  hexyl  alcohol  represents  a 
maximum  in  this  series.  Since  the  narcotic  power 
of  these  alcohols  increases  continuously  with  the 
length  of  the  carbon  chain,  it  is  suggested  that  these 
results  support  a  theory  of  narcosis  based  on  lipoid 
solubility  rather  than  Traubc’s  theory  of  surface 
action.  F.  C.  Happold. 

Occurrence  of  caffeine  in  human  milk  after 
ingestion  of  coffee.  E.  Schilf  and  R.  Wohinz 
(Klin.  Woch.,  1928,  7,  1186;  Chem.  Zenfcr.,  1928,  ii, 
634). — Of  the  ingested  caffeine,  1%  was  found  in  the 
milk.  A,  A.  Eldbxdge. 

Influence  of  choline  on  blood-sugar,  F.  P* 
Underhill  and  J.  Petrelli  (J.  Biol.  Chem.,  1929, 
81,  159 — 162). — Subcutaneous  injection  of  sub-lethal 
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closes  of  choline  causes  in  rabbits  (but  not  in  dogs) 
marked  hyperglycemia  but  no  glycosuria. 

C.  R.  Harington. 

Changes  in  blood-dextrose  in  rabbits  after 
intravenous  injections  of  histamine.  M.  L. 
Menten  and  H.  M.  Keugh  (J.  Infect.  Dis.,  1928,  43, 
117 — 120). — Experiments  with  normal  and  immunised 
rabbits  are  described.  Chemical  Abstracts. 

Influence  of  ergotamine  on  blood-sugar  con¬ 
centration.  L.  Rio 6  and  L.  Veszelszky  (Arch, 
exp.  Path.  Pharm.,  1029,  139,  10 — 13). — Small  doses 
of  ergotamine  (0*5 — 1*5  mg.  per  kg.)  in  rabbits  pro¬ 
duce  a  hvpoglycsemia ;  larger  amounts  (2*0 — 2*5  rag. 
per  kg.)  cause  a  hyperglycemia.  B.  A.  Eagles. 

Influence  of  ergotamine  on  the  blood-sugar 
of  animals  and  man.  M,  Bufano  and  A,  Masini 
(Riforma  Med.,  1927,  43,  No.  38,  21  pp. ;  Chem. 
Zentr.,  1928,  ii,  008). — Administration  of  ergotamine 
causes  a  fall  in  the  blood-sugar  which  is  ascribed  to 
diminished  glycogenolysis  in  the  liver. 

A.  A.  Eldridge. 

Reduction  processes  in  muscle  under  the 
action  of  guanidine.  L.  Califano  and  M.  d'Alise 
(Riv.  Pat.  sper.,  1927,  2,  288 — 293 ;  Chem.  Zentr., 
3928,  ii,  1121). — The  muscular  oxidation  processes  of 
Bujo  are  increased  by  guanidine. 

A.  A.  Eldridge. 

Effect  of  hydrazine,  hydroxylamine,  and 
aminoguanidine  on  the  excretion  of  uric  acid. 
N.  Nielsen  and  G.  E.  Widmark  (Upsala  Lakarefor. 
forh.,  1927,  [ii],  33,  327—333;  Chem.  Zentr.,  1928,  ii, 
1229).— The  uric  acid  excreted  by  normal  rats  was 
7—8  mg.  per  kg.  per  day;  the  administration  of 
hydrazine,  hydroxylamine,  or  aminoguanidine  did  not 
cause  increased  elimination  of  uric  acid. 

A.  A.  Eldridge. 

Effects  of  drugs  on  secretion  of  uric  acid  in 
the  fowl.  0.  S.  Gibbs  (J.  Pharm.  Exp.  Ther.,  1929, 
35,  49—62). — The  immediate  response  of  the  blood- 
uric  acid  content  and  the  uric  acid  output  to  pro¬ 
cedures  which  change  the  renal  activity  renders  the 
fowl  especially  suitable  for  studies  of  renal  function. 
Clamping  of  the  ureters  leads  to  a  rise  in  the  blood - 
uric  acid  concentration  ;  there  does  not,  however, 
appear  to  be  any  storage  of  uric  acid  by  the  kidneys. 
The  effects  of  atropine,  pilocarpine,  physostigmine, 
adrenaline,  pituitrin,  atophan,  hexamine,  and  uric 
acid  were  studied,  but  no  changes  suggestive  of 
nervous  control  other  than  vascular  effects  were 
observed.  Uric  acid  stimulated  its  own  excretion, 
pituitrin  caused  a  decrease  in  the  urinary  water 
secreted,  and  atophan  of  the  uric  acid. 

F.  C.  Harpold. 

Action  of  certain  heterocyclic  compounds  on 
the  autonomic  nervous  system.  R.  Hunt  and 
E.  R.  Renshaw  (J.  Pharm.  Exp.  Ther. ,  1929,  35, 

— 98). — The  muscarine-  and  nicotine-like  actions 
of  certain  compounds  on  the  circulation  have  been 
studied.  1-Carboxymethylpyridinium  bromide  gave  a 
weak  muscarine  effect,  the  action  was  more  marked 
with  methyl  nieotinate  and  1  -acetoxyethyl- 1  -inethyl- 
piperidinium  iodide  and  it  became  intense  with 
1  -carbe  thoxy  met hy lpy r id i n iu m  bromide  and  3-earbo- 
roethoxy-l-methylpyridinium  iodide.  In  all  cases 


there  was  an  absence  of  nicotine-like  action.  1-Acet- 
oxymethylpyridinium  chloride  had  a  weak  nicotine- 
like  stimulating  action,  and  methyl  1-methyltetra- 
hydronicotinate  and  3-carbomethoxy-l -methyl- 1  -ethyl 
piperidinium  bromide  gave  an  even  more  definite 
action  in  addition  to  an  active  muscarine  effect. 
1  -Carbethoxymethyl-2-methylpyridinium  bromide  had 
a  brief,  weak,  paralysing,  nicotine-like  action.  l-Carh- 
ethoxymethylpiperidinium  bromide,  l-methyl-2-pyrid- 
one,  1  -ethyl-2 -pyridone  hydrobroraide,  and  1  -diefchyl- 
pyrrolidinium  bromide  were  devoid  of  muscarine  or 
nicotine  actions.  The  muscarine-like  actions  of 
1  -carbethoxymethyl- 1  -methylpiperidinium  iodide  and 
1  -carbethoxymethyl- 1  -ethylpiperidinium  bromide  were 
not  very  pronounced  but  were  more  marked  after 
the  administration  of  large  doses  of  nicotine,  although 
neither  salt  had  a  marked  nicotine-like  stimulating 
action.  A’-Dimethylhexamethyleneammonium  brom¬ 
ide  had  no  muscarine-like  action.  Other  effects  are 
noted  and  the  relationship  between  chemical  con¬ 
stitution  and  pharmacological  action  is  discussed. 

F.  C.  Harp  old. 

Comparative  studies  of  ephedrine,  r-ephedrine, 
and  0-ephedrine.  II.  Comparative  toxicity. 
C.  Pak  and  B.  E.  Read.  III.  Effects  on  the 
nasal  mucous  membranes.  T.  King  and  C.  Pak 
(Chinese  J.  Physiol,  1929,  3,  81—92,  95— 108).— H. 
In  rabbits,  frogs,  rats,  and  dogs  ephedrine  is  definitely 
more  toxic  than  r-ephedrine  (ephetonine)  and  the 
latter  is  more  toxic  than  ^-ephedrine. 

III.  Ephedrine,  r-ephedrine,  and  ^-ephedrine  cause 
shrinkage  of  the  nasal  mucous  membrane,  the  activity 
being  greatest  with  the  first  compound  and  smallest 
with  the  last.  W.  0.  Kermack. 

Biochemical  properties  of  pyridine  and  quinol¬ 
ine  derivatives-  A.  Rinz  and  C.  Rath  (Biochem. 
Z.,  1928,  203,  218 — 222). — The  chemotherapeutic 
action  of  a  number  of  derivatives  of  pyridine  and 
quinoline  containing  arsenic  and  iodine  (A.,  1927, 
580,  890)  is  investigated  with  the  view  of  establishing 
a  relationship  between  chemical  constitution  and 
biological  activity.  The  dose  of  2-hydroxypyridine- 
5-arsinic  acid  just  tolerated  by  a  mouse  is  30  times 
as  great  as  that  of  atoxyl  and  2*66  times  that  of 
tryparsamide.  Rabbits  tolerate  1  g./kg.  body- 
weight,  the  arsenic  content  of  which  is  75  times  the 
normal  toxic  dose  of  arsenic.  The  curative  dose  of 
this  acid  for  mice  which  had  been  infected  with 
trypanosomes  was  1*2  mg. /g.  body-weight.  5-Iodo- 
2-hydroxypyridine  has  no  action  on  animals  infected 
with  trypanosomes,  but  a  decidedly  beneficial  action 
in  staphylococcal  and  streptococcal  infections.  2- 
Aminopyridine-5-arsinic  acid  behaves  similarly  to  the 
corresponding  hydroxy-derivative.  Pyridine- 3 -arsinie 
acid  causes  only  a  transient  decrease  of  the  number 
of  trypanosomes.  2-Halogenopyridine-5-arsinic  acids 
are  more  toxic  and  have  less  action  on  trypanosomes, 
but  when  the  halogen  is  in  the  ortho- position  to  a 
hydroxy-group,  e.g.,  in  3- ch  loro -2 -hydroxy  pyridine- 
5-arsinic  acid,  the  action  on  trypanosomes  is  retained 
and  increases  with  increasing  weight  of  the  halogen. 
Chemotherapeutic  action  appears  therefore  to  depend 
on  the  presence  adjacent  to  nitrogen  of  a  group  which 
permits  tautomerism.  Similarly,  whereas  unsubsti- 
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tuted  quinolinearsinie  acids  have  no  chemotherapeutic 
action,  the  corresponding  2 -hydroxy-  (carbostyryl)  . 
derivatives  are  strongly  parasitotropic. 

P,  W.  Clutters  gck. 

Tobacco  smoking.  II.  A.  Wl  NT  erst  e  i  n  and 
E.  Akosnon  (Z.  Kyg.  Infekt.-Krankh.,  1928,  108, 
530 — 553 ;  Chem.  Zentr.,  1928,  ii,  689 — 690). — The 
main  current  from  a  cigarette  carries  about  25%  of 
the  nicotine  into  the  mouth,  at  least  50%  passing 
into  the  air;  from  a  cigar  60%  reaches  the  mouth. 
The  main  current  from  cigarettes  of  light  tobaccos 
contains  markedly  less  nicotine  than  that  from  dark 
tobaccos.  A,  A.  Eld  ridge. 

Pharmacology  of  pyridylpyrroles  and  deriv¬ 
atives  of  2-aminopyridine.  E.  Dingemanse  and 
J.  P.  Wibact  (Arch.  exp.  Path.  Pharm.,  1929,  138, 
379;  cf.  A.,  1928,  919). — A  question  of  priority. 

W.  O.  Keruack. 

Chemical  changes  in  muscle  produced  by 
drugs.  H.  N.  Ets  (Amer.  J.  Physiol.,  1928, 87, 399 — 
405) —Pilocarpine  produces  a  decrease  and  atropine 
an  increase  in  the  sodium,  potassium,  calcium,  and 
magnesium  content  of  trichloroacetic  acid  extracts  of 
the  small  intestine.  Adrenaline  produces  an  increase 
in  the  sodium  and  calcium  and  a  decrease  in  the 
potassium  and  magnesium.  B.  A.  Eagles. 

Relationship  between  chemical  constitution 
and  physiological  action.  II,  Miotic  activity 
of  urethanes  derived  from  the  isomeric  hydroxy- 
bensyldimethylamines.  E.  Stedman  (Biochem. 
J.,  1929,  23,  17 — 24). — The  following  urethanes  were 
prepared  :  methyl  urethane  of  m -hydroxybenzyldimethyl- 
amine,  m.  p.  86°  {hydrochloride,  m.  p.  175°;  meth- 
iodide,  m.  p.  162°) ;  ethylurethane  of  m-hydroxybenzyl- 
dime  thy  famine,  an  oil  {hydrochloride,  m.  p.  156° :  meih- 
iodide,  m.  p.  155 — 156°) ;  phenyl  urethane  of  m-hydroxy- 
benzyldimethylamine,  m.  p.  93°  ( hydrochloride ,  ra.  p. 
175°) ;  methyluretha  tie  of  p -hydroxybenzyld  i  methyl - 
amine,  ra,  p.  72°  [hydrochloride,  m.  p.  180° ; 
meth  iodide,  m .  p.  1  SB°  (decomp.) ;  methochl&ride,  m.  p. 
about  110°) ;  ethylurethane  of  p-hydroxybenz yld  i  methyl  - 
amine  {hydrochloride,  m.  p.  165° ;  meih  iodide,  ra.  p. 
1S6°) ;  phenyl  urethane  of  p -hydroxyhenzyldimethyl- 
amine,  m.  p.  126°  {hydrochloride,  ra.  p.  182°) ;  methyl - 
urethane  of  o-hyd roxybenzyldimeihyla  mine ,  m.  p.  76° 
(hygroscopic  hydrochloride;  mefhiodide,  m.  p.  175°) ; 
ethylurethane  of  o-kydroxybenzyldi meih ylam ine  (meth- 
iodide,  m.  p.  149°) ;  phenyl  urethane  of  o-hydroxybenzyU 
dimethy famine,  ra.  p.  90°  (metkiodide,  m.  p.  171°) ; 
methyl  urethane  of  choline  iodide,  m.  p.  174° ;  methyl- 
urethane  of  trap  ine,  m,  p.  126°  ( hydrochloride *  m.  p. 
263°). 

Miotic  activity  was  confined  to  the  met hylure thanes 
of  the  isomeric  hydroxy benzyldimethvlamines,  the 
urethanes  of  choline  iodide  and  tropine  "being  inactive 
in  2%  solutions.  The  activities  of  the  methyl - 
urethanes  of  the  isomeric  hydroxybenzy Idimet hyl  - 
amines  are  in  the  order  o>p>m.  Conversion  of  the 
tertiary  basic  group  into  the  quaternary  ammonium 
group  increased  the  activity  of  the  ck  diminished  that 
of  the  m~,  and  abolished  that  of  the  p-compound. 

S.  S.  Zilva. 

Bio-assay  of  aconite  and  its  preparations,  I. 
Lethal  dose  of  aconitine  to  rats.  J.  C.  Munch 


and  G.  S.  Gittinger  (J.  Amer.  Pharm.  Assoc,,  1929, 

18.  17 — 24). — The  fatal  dose  of  aconitine  (killing  2 
out  of  3  animals),  when  injected  subcutaneously  into 
white  rats  by  the  U.S.P.  method,  is  0*175  mg, /kg. 

Wild  rats  are  equally  or  somewhat  less  susceptible. 
Injected  intraperitoncally  the  fatal  dose  is  0*10  mg./kg. 
Variations  in  susceptibility  of  individual  rats  are  large 
and  a  number  of  test  animals  must  bo  used. 

E.  H,  Biiauvlks* 

Adsorption  of  poisons  by  adsorbing*  kiesel- 
guhr,  and  kaolin.  Y.  Takahaszii  (Okayama  Ig. 
Zasshi,  1927,  39,  1123—1132;  Chem.  Zentr,,  1928, 
ii,  970). — The  poisonous  action  on  excised  rabbit's 
intestine  of  strychnine,  cocaine  (strongly  absorbed), 
adrenaline,  strophanthin,  or  pilocarpine  (absorbed 
with  difficulty)  is  inhibited  by  adsorption  from  the 
nutrient  solution  or  from  the  tissue  by  the  above 
substances,  in  order  of  decreasing  effect.  Animal 
charcoal  is  more  effective.  A,  A.  Eldridoe. 

Adsorptive  effect  of  barium  sulphate  on  in¬ 
testinal  toxins.  I.  Spadolini  (Boll,  Hoc,  Ital,  Biol, 
Sper.,  1927,  2,  597 — 601 ;  Chem.  Zentr.,  1928,  ii, 
1002), 

Action  of  magnesium  salts  on  blood-sugar, 

S.  Lang  and  L.  Riad  (Arch.  exp.  Path,  Pharm,, 

1929,  139,  l — 9). — Subcutaneous  injection  of  small 
quantitiesof  magnesium  salts  (0*0025 — 0*1  g. of  magnes¬ 
ium  chloride  and  0*0025 — 0*005  g.  of  the  sulphate 
per  kg.)  in  rabbits  produces  a  decrease  in  the  blood- 
sugar  concentration ;  larger  doses  result  in  an  increase. 
Ergotamine  increases  the  blood-sugar- raising  action 
of  magnesium  salts.  B.  A,  Eagles. 

Action  of  chlorates,  in  particular  potassium 
chlorate,  on  blood  in  animals.  J.  L,  Ulrich 
and  V.  A.  Shternov  (J.  Pharm,  Exp.  Ther.,  1928> 

34,  391 — 406). — Toxic  doses  of  chlorates  were  given 
orally  and  intraperi toneally .  Potassium  chlorate, 
which  converts  haemoglobin  into  methaemoglobm  in 
vitro,  does  not  always  do  so  in  vivo ,  Magnesium  and 
calcium  chlorates  are  both  toxic  and  produce  no 
methasmoglobin  in  vivo.  Definite  doses  of  sodium 
chlorate  (6 — 8  g.  per  kg,  body-weight)  invariably 
produced  met  haemoglobin.  Such  doses  were  toxic  in 

45  min.  E.  Boyland,  « 

Comparative  [toxic]  action  of  hypertonic  solu-  ; 
tions  of  chlorates  and  chlorides  of  potassium,  I 
sodium,  calcium,  and  magnesium.  J.  L.  Ulrich 
and  V.  A.  Shternov  (J.  Pharm.  Exp.  Ther.,  1929, 

35,  1 — 15). — Hypertonic  solutions  of  the  above  salts 
were  administered  either  intraperitoneally  or  orally  to 
rabbits,  guinea-pigs,  cats,  and  albino  rats.  Approx¬ 
imately  isotonic  solutions  were  also  occasionally 
injected  intravenously.  The  average  lethal  doses  of 
these  salts  for  rats  were  determined  for  the  two 
methods  of  administration.  The  chlorides  were  gram 
for  gram  more  toxic  than  the  chlorates,  but  if  the 
average  lethal  doses  were  expressed  on  a  molecular 
basis  and  administered  intraperitoneally  the  chlorates 
of  sodium  and  calcium  were  more  toxic  than  the 
chlorides,  i.e.,  a  greater  number  of  chloride  molecules 
were  required  to  produce  death.  This  was  also  true 
with  orally  administered  magnesium  salts.  The 
toxicity  of  the  chlorates  decreased  in  the  order 
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calcium,  magnesium,  potassium,  and  sodium,  Irre¬ 
spective  of  the  method  of  administration;  when 
injected  in  traperi toneal ly  the  chlorides  decreased  in 
toxicity  in  the  order  magnesium,  calcium,  potassium, 
and  sodium,  but  administered  orally  the  decrease 
followed  the  order  potassium,  magnesium,  calcium, 
and  sodium.  The  effect  of  these  salts  on  the  heart 
and  respiration  has  been  studied  and  the  general 
symptoms  are  described  and  discussed.  The  salts 
were  toxic  only  in  large  doses;  their  toxicity  is 
ascribed  to  the  cations  rather  than  to  the  common 
chloride  and  chlorate  anions.  F.  C.  Happold. 

Influence  of  calcium  on  the  fauna  of  peaty 
waters.  I.  A.  Smorodincev  and  A.  N.  Adova 
(Bull  Soc.  Chim.  biol.,  1928,10,  1208— 1305).— Water 
from  Car  ex  swamps  (average  pK  7*728,  average 
calcium  content  per  litre,  46*83  rag.)  contains  large 
numbers  of  the  larvae  of  Anopheles,  whilst  water  from 
sphagnum  swamps  (average  pn  5*04,  average  calcium 
content  per  litre,  10*61  mg.)  is  invariably  devoid  of 
these  lame.  Examination  of  other  peaty  waters 
shows  that  low'  calcium  contents  generally  accompany 
low  ipjj  and  small  number  of  larva. 

G.  A.  C.  Gough. 

Pharmacology  of  bismuth  salts.  V.  Distri¬ 
bution  of  bismuth  in  tissues.  C.  S.  Leonard. 
VL  Permeability  of  the  placenta  to  bismuth. 
0.  S.  Leonard  and  E,  B.  Love.  VII.  Concen¬ 
tration  of  bismuth  in  the  blood  of  dogs  after 
intramuscular  injection  of  bismuth  antiluetics. 
€.  S.  Leonard  and  A.  F.  Seibert  (J.  Pharm.  Exp. 
Ther.s  1928,  34,  333—346,  347—354,  355—364).— 
V,  Lethal  and  sub- lethal  doses  of  soluble  bismuth 
salts  were  injected  intramuscularly  Into  rabbits  and  the 
bismuth  present  in  different  organs  was  determined  by 
the  method  previously  described  (A.,  1926,  975).  The 
average  order  of  fixation  was ;  kidney  (highest), 
spleen,  adrenals,  liver,  lung,  brain,  and  heart.  Twenty- 
four  hrs.  after  injection  of  the  bismuth  compound 
blood  contained  0-0035  mg.  bismuth  per  e.c.,  whilst 
bile  contained  0*03  mg.  per  c.c.  The  significance  of 
this  in  the  bismuth  treatment  of  neuro-syphilis  is 
discussed. 

VL  Intramuscular  injection  of  dipotassium  bismuth 
tartrate  and  sodium  bismuth  tartrate  in  rabbits  and 
cats  produced  no  trace  of  bismuth  in  foetal  organs, 
unless  the  lethal  dose  were  exceeded,  when  appreciable 
amounts  were  found  in  the  foetal  kidneys.  The 
placenta,  however,  always  contained  bismuth. 

VII.  The  bismuth  content  of  blood  and  urine  of 
dogs  was  determined  after  injection  of  40 — 50  mg.  Bi 
(as  dipotassium  bismuth  tartrate)  per  kg.  body- 
weight.  The  urine  always  had  a  higher  concentra¬ 
tion  of  bismuth  than  the  blood.  With  massage  of 
the  injection  site,  bismuth  was  found  in  the  blood 
-  hrs.  after  injection ;  without  massage  this  took  24 
The  maximum  concentration  in  the  blood  of 
9*001 — 0*003  mg.  per  c.c.  is  maintained  for  48  hrs. 
after  the  injection,  after  which  it  declines,  although 
bismuth  is  detectable  in  the  blood  for  some  weeks. 

E.  Rowland. 

Liposoluble  bismuth,  compounds.  C.  Levaditi 
(Arm.  Inst.  Pasteur,  1928,  42,  1489— 1535)— The 
tolerated  dose  of  basic  bismuth  a-carbethoxy-P- 
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methylnonoate  in  the  rabbit  after  Intramuscular 
injection  is  0*023  g.  of  bismuth  per  kg.  body-weight. 
Its  therapeutic  efficiency  in  rabbits  infected  with 
B'pirockmiu  cuniculi  depends  on  its  rapid  resorption, 
the  creation  of  a  local  bismuth  depot,  and  its  gradual 
assimilation,  B.  A.  Eagres. 

Adsorption  of  dyes  by  the  serum  in  lead 
poisoning.  A.  Seitz  {Klin.  Woch.,  1928,  7,  1234— 
1235;  Chem.Zentr.,  1928,  ii,  1 1 15 — 1 116) . — Inhibition 
by  serum  of  the  diffusion  of  dyes  is  less  marked  in 
lead  poisoning.  A.  A.  Eedridge. 

Marked  action  of  organic  compounds  of  lead 
on  experimental  carcinoma  in  mice.  E.  Krause 
(Ber,,  1929,  62,  [B],  135 — 137). — The  following  com¬ 
pounds  have  been  used  ;  lead  tri-n-propyl  fluoride, 
triiAobufcyl  bromide,  trineamj!  bromide,  lead  tricyclo- 
iiexyi  and  its  iodide,  lead  triphenyleyefohexyl,  lead 
tetraphenyl,  triphenyl,  triphenyl  bromide,  triphenyl 
fluoride,  diphenyl  dibromide,  tin  tetraphenyl,  tri¬ 
phenyl,  triphenyl  bromide,  and  triphenyl  ti-propyl. 
The  toxicity  of  organo- metallic  compounds  depends 
to  a  greater  extent  on  constitutive  influences  than  on 
solubility  in  water,  which  is  possessed  to  a  sensible 
degree  only  by  lead  tri-n-propyl  fluoride.  The  latter 
compound  is  particularly  effective  against  carcinoma. 
Lead  trii^obutyl  bromide  and  lead  tetraphenyl  are 
very  useful  and  lead  tricydohcxyl  is  relatively  active. 
The  other  compounds  are  less  useful  and  the  tin 
derivatives  are  unsuitable.  H.  Wren. 

Influence  of  heavy  metals  on  the  basal  meta¬ 
bolism  of  guinea-pigs.  G.  Sostbero  and  M. 
Steuber  (Bioehem.  Z.,  1928,  203,  385 — 388). — Injec¬ 
tion  of  Ringer’s  solution  and  of  “  electroferrol  ”  had 
no  effect  on  basal  metabolism  but'  of  “  collargol  ” 
caused  a  12%  and  of  “  solganol  ”  (a  gold  preparation) 
a  20%  increase.  P.  W.  Clutterbuck. 

Behaviour  of  the  blood-sugar  values  after  oral 
administration  of  yeast.  A.  Bickel  and  G.  Nig- 
mann  (Bioehem.  Z.,  1928,  203,  421— 428).— Oral 
administration  of  5  g.  of  dried  yeast  in  100  c.c.  of  water 
to  normal  dogs  which  had  been  starved  for  24  hrs. 
caused  a  considerable  decrease  of  blood-sugar  4—6 
hrs.  after  administration.  P.  W.  Clutterbuck. 

Effect  of  oral  administration  of  yeast  on 
carbon-  and  oxidation-quotients  of  urine.  P. 
Hoffmann  (Bioehem.  Z.,  1929,  204,  208—214).— 
Dried  yeast  orally  administered  to  rabbits  decreases 
the  carbon  and  oxidation  quotients  of  the  urine  when 
these  have  been  artificially  raised  by  feeding  dextrose. 
The  action  is  very  similar  to  that  of  insulin. 

J.  H.  Berkinshaw. 

Concentration  of  the  [respiratory]  enzyme- 
iron  in  the  cell.*  O.  Warburg  and  F.  Kubowitz 
(Bioehem.  Z.,  1928, 203, 95— 98).— 1  g.  of  baker’s  yeast 
(dry  substance)  contains  less  than  4X  10~7  g.  of  iron 
combined  as  the  respiratory  enzyme.  Since  1  g.  of 
baker’s  yeast  (dry  weight)  contains  about  10-4  g.  of 
iron,  less  than  1/250  of  the  iron  is  present  as  iron  of 
the  respiratory  enzyme,  P.  W.  Clutterbuck. 

Bioluminescence.  VI.  Mechanism  of  lumin¬ 
escence  in  Ctfpridina :  luciferin  and  luciferase. 
S.  Kanda  (Sci.  Papers  Inst.  Phys.  Chem.  Res.,  Tokyo, 
1929,  9,  265 — 269). — When  equal  volumes  of  an 
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aqueous  solution  of  lueiferase  and  a  methyl-alcoholic 
solution  of  lueiferin  are  mixed  in  the  dark  no  lumines¬ 
cence  is  observed,  but  if  distilled  water  is  then  added 
slowly  luminescence  becomes  just  perceptible  in  pres¬ 
ence  of  about  60%  of  water  and  40%  of  methyl 
alcohol.  When  further  water  is  added  the  intensity 
of  luminescence  reaches  a  maximum  and  then  gradu¬ 
ally  decreases.  A  theory  is  suggested  to  explain  these 
phenomena.  W.  O.  Kermack. 

Separation  of  the  enzymes  of  barley  malt. 
III.  Amylase  and  maltase.  H.  Pringsheim  and 
E.  Thilo  (Biochem.  Z.,  1928,  203,  99— 102).— When 
malt  is  kept  for  3  days  at  the  ordinary  temperature 
with  87%  glycerol,  the  extract  freed  from  glycerol 
by  dialysis  contains  a  highly  active  amylase,  but  is 
free  from  maltase.  The  residue  containing  maltase  is 
not,  however,  completely  freed  from  amylase  by  such 
extraction.  Extraction  with  glycol  effects  a  similar 
separation,  but  the  maltase  activity  is  considerably 
decreased  (ef.  A.,  1926,  202,  976). 

P.  W.  Clutterbuck. 

Complement  of  the  amylases.  VII.  J.  Bondi 
(Biochem.  Z.,  1928,  203,  88— 94).— Egg-albumin 
digested  with  pepsin  has  only  a  slight,  but  digested 
with  trypsin  a  greater,  complement  action,  whilst 
albumin  digested  first  with  pepsin  and  then  with 
trypsin  has  a  still  greater  action.  It  is  suggested 
that  the  activator  contained  in  yeast  complement  is 
formed  from  the  yeast-protein  by  the  proteolytic 
enzymes  of  the  yeast  (c£.  A.,  1928,  1280). 

P.  W.  Clutterbuck. 

Enzymes  and  light.  XIII.  L.  Pincussen. 
Action  of  light  on  takadiastase  in  presence  of 
sensitisers,  Y.  Kambayaski  (Biochem.  Z.,  1928, 
203,  ^  334 — 342). — The  variation  of  the  extent  of 
inactivation  of  takadiastase  on  irradiation  with  ultra¬ 
violet  light  with  changes  of  pn  and  of  purity  and 
dilution  of  enzyme  is  investigated  in  presence  and 
absence  of  the  sensitisers  eosin.  sodium  anthraqumone- 
disulphonate.  and  sodium  diehloroanthraeenedisulph- 
onate.  With  a  concentration  of  0*01%  of  sensitiser, 
the  action  of  light  is  no  greater  than  in  its  absence. 
The  degree  of  inactivation  decreases  with  increasing 
concentration  of  sensitiser  but  to  different  extents 
with  the  three  substances.  The  action  of  light  on 
takadiastase  purified  by  adsorption  on  aluminium 
hydroxide  and  eluted  with  phosphate  is  considerably 
greater  than  on  the  untreated  enzyme,  16 — 22%  of 
the  untreated  and  36—48%  of  the  purified  enzyme 
being  destroyed.  Dilute  enzyme  solutions  are  more 
strongly  inactivated  than  concentrated.  Inj ury  of  the 
purified  enzyme  by  light  is  never  greater  and  often 
less  in  presence  than  in  absence  of  sensitisers  (cf.  A., 
1926,  432,  757 ;  1928,  795).  P.  W.  Clutterbuck. 

Specificity  of  enzymic  fission  of  maltose.  R. 
Wkidenhagen  (Z.  Ver.  deut.  Zucker-Ind.,  1928,  788 — 
795). — Leibowitz  has  assumed  the  existence  of  two 
types  of  maltase,  viz.,  glueosido-maltase  present  in 
yeast,  and  glueo-maltase  present  in  barley  and  in 
takadiastase,  the  latter  type  being  incapable  of 
hydrolysing  a-metlivlglucoside  or  maltosazone  (cf. 
A„  1925,  184;  1926.  322).  This  view  is  not  shared 
by  the  author,  who  found  that  a-methvlglucoside  is 
readily  hydrolysed  by  barley  maltase  if  sufficiently 


concentrated  enzyme  solutions  are  used.  The  fact 
that  maltase  in  different  materials  may  exert  its 
maximum  activity  at  different  pn  values  docs  not 
disprove  the  identity  of  the  enzyme  in  tho  different 
materials,  since  the  effect  of  activating  and  inhibiting 
substances  has  to  be  considered.  J.  H.  Lane. 

Enzymic  fission  of  sucrose.  II.  R.  Weiden- 
hagen  (Z.  Ver.  deut.  Zucker-Ind.,  1928,  781 — 787; 
see  also  A.,  1928,  1157,  1281).— Of  the  two  sucrose- 
splitting  enzymes  in  yeast,  viz.,  a-glucosidaso  and 
3-A-fruetosidase,  the  former  is  present  in  much  smaller 
amount  than  the  latter  and  is  inactive  at  pn  4*7,  the 
optimum  reaction  for  fructosidase.  Their  behaviour 
towards  raffinose  affords  a  means  of  distinguishing 
them,  since  a-glucosidase  has  no  action,  whilst  tho 
fructosidase  produces  melibiose  and  laovulosc.  Melez- 
itose,  a  glucosidofructosidoglucose  in  which  the  fruefc- 
osidoglucose  portion  of  the  molecule  is  supposed  to 
have  the  constitution  of  sucrose,  is  not  attacked  by 
fructosidase,  but  is  completely  hydrolysed  to  hexoses 
by  a-glueosidase ;  hence  it  appears  to  be  a-glucosido- 
(3-A-fruetosido-a-glueoside.  (  J.  H,  Lane. 

Liberation  of  invert ase  from  yeast.  R.  Will- 
statter  and  W.  Grassmann  (Biochem.  Z.,  1928, 203, 

308 — 312). — Yeast  is  treated  with  ethyl  acetate  and 
digested  with  pepsin  or  trypsin  and  the  invertasc 
finally  liberated  into  aqueous  solution  from  the  residue 
by  treatment  with  malt  diastase  or  papain.  Activ¬ 
ation  of  papain  by  hydrogen  cyanide  accelerates  the 
liberation  of  invertase  (cf.  A.,  1921,  i,  823). 

P.  W.  Clutterbuck.  j 

Formation  of  acetaldehyde  from  pyruvic  acid 
in  the  autolysis  of  red  and  white  muscle,  A. 
Utbyski  (Biochem.  Z.,  1929,  204,  81— 87).— In  the 
autolysis  of  white  muscle  of  the  rabbit,  cock,  and 
hen,  smaller  amounts  of  acetaldehyde  are  formed 
than  in  the  red  muscle  and  in  the  breast  muscle  of 
the  pigeon.  Only  red  muscle  and  the  breast  muscle 
of  the  pigeon  can  convert  sodium  pyruvate  into 
acetaldehyde.  J.  H.  Birkinshaw, 

Titration  method  for  lipase.  L.  G6zony,  J. 
Gsell,  and  F.  Hoffenreich  (Biochem.  Z.,  1929,  204, 

126 — 139). — Mono-  or  tri-butyrin  is  added  to  serum  j 
in  a  number  of  known  dilutions,  and  caseinogen  dis-  | 
solved  in  sodium  hydroxide  and  brought  to  pm  5*6  is  j 
then  added ;  the  free  acid  liberated  by  the  serum  - 
lipase  precipitates  the  caseinogen.  The  dilution  at  I 
which  turbidity  just  ceases  is  observed.  A  compar¬ 
ative  series  of  lipase  determinations  in  various  animal 
sera  is  given  and  the  effect  of  various  substances  on 
lipase  action  is  studied.  J.  H.  Birkinshaw. 

Stereochemical  specificity  of  liver-  and  pan¬ 
creas-lipase.  H.  H.  Weber  and  R.  Ammon  (Bio¬ 
chem.  Z.,  1929,  204,  197 — 207). — The  dissociation 
constant  of  the  compound  of  liver-lipase  with  methyl 
cLmandelate  is  KH"75  and  with  the  Lmandelate  10~2'9* 

The  ratio  of  the  hydrolysis  constants  is  1  :  1*75.  The 
dissociation  constants  of  the  corresponding  compounds 
of  pancreas-lipase  are  equal  and  have  the  value  10"18* 

The  ratio  of  the  hydrolysis  constants  is  1  :  1*7  in 
favour  of  the  Lester.  The  optical  decomposition 
specificities  peculiar  to  the  two  lipases  agree  quan¬ 
titatively  in  spite  of  the  opposite  nature  of  their 
optical  total  specificity,  J.  H.  Birkinshaw. 
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Hydrolysis  of  ethyl  lactate  by  liver-esterase. 
P,  Bona  and  R.  Itelsohn-Schechter  (Riochem.  Z., 
1928,  203,  293 — 297). — Of  the  ethyl  esters  of  d-,  1-, 
and  dZ-lactic  acid,  the  esterase  of  pig’s  liver  hydrolyses 
the  d-ester  most  readily.  P.  W.  Chutterbuck. 

Activation  of  Hicinus  lipase  by  acids.  S. 
Mbkai  (J.  Soc.  Chem.  Ind.  Japan,  1928,  31,  759 — 
765). — There  is  a  magnesium  compound  in  castor 
seeds  which  inhibits  the  activity  of  lipase,  and  acids 
used  for  the  activation  of  lipase  dissolve  and  remove 
this  compound.  The  activated  lipase,  which  had  been 
previously  treated  with  0*052^- sulphuric  acid,  showed 
nearly  the  same  activity  from  pH  3-5  to  6*8. 

Y.  Tomoda. 

An  enzyme  [effecting  hydrolysis  of  allantoin]. 
B,  Fosse  and  A.  Brunei*  (Compt.  rend.,  1929,  188, 
426 — 428). — A  new  enzyme,  allantoinase ,  which  hydro¬ 
lyses  allantoin  to  allantoic  acid,  is  found  in  the  seeds 
of  many  leguminous  plants.  G.  A.  C.  Gough. 

Enzymic  proteolysis.  IV.  E.  MrsLowiTZER 
.  (Biochem.  Z,,  1928,  203,  323 — 333). — The  amino- 
groups  liberated  during  hydrolysis  of  the  CONH 
groups  of  protein  belong  to  the  lower  degradation 
products  and  the  carboxyl  groups  to  the  colloidal 
residue.  In  the  initial  hydrolysis  of  caseinogen  (cf. 
A.,  1928,  923,  1401)  the  amino-groups  present  in  the 
colloidal  fraction  show-  scarcely  any  change,  whilst 
the  carboxyl  groups  increase  considerably. 

P.  W.  Clutterbuck. 

Specific  action  of  proteolytic  enzymes  and  its 
significance  in  determining  the  structure  of 
proteins.  E.  Waldscidodt-Leitz  (Collegium, 
1928,  543 — 554). — Clupeine,  salmine,  and  scombrine 
are  strongly  hydrolysed  by  trypsin-kinase,  and  moder¬ 
ately  by  trypsin  and  papai n-hy droeyanie  acid,  but  not 
by  erepsin,  pepsin,  and  papain.  Histone,  caseinogen, 
fibrin,  gelatin,  gliadin,  and  albumin  are  not  hydro¬ 
lysed  by  erepsin  or  trypsin,  but  are  moderately  hydro¬ 
lysed  by  trypsin-kinase,  pepsin,  or  papain,  and,  except 
albumin,  are  strongly  hydrolysed  by  papain-hydro¬ 
cyanic  acid.  Globulin  is  hydrolysed  by  trypsin-kinase 
and  pepsin.  Silk  fibroin  and  keratin  are  not  hydro - 
lysed  by  any  of  these  enzymes.  Synthetic  dipeptides, 
derived  from  amino-acids  occurring  in  proteins,  e.g., 
gtycyl-  and  leucyl -glycine,  glycyltyrosine,  and  histidyl- 
glycine,  are  hydrolysable  by  erepsin  only,  except  in 
certain  instances,  e.g phenylalanylarginine  and  glut- 
amyltyrosine,  which  are  hydrolysable  by  trypsin  and 
trypsin-kinase  also.  Mere  lengthening  of  the  peptide 
chain  does  not  induce  hydrolysis.  The  introduction 
of  a  tyrosine  molecule  renders  tri-,  tetra-,  and  penta- 
pep  tides  capable  of  hydrolysis  by  trypsin  and  trypsin - 
kinase,  respectively.  Leucyl triglycyl tyrosine  is  not 
split  by  erepsin,  which  shows  that  the  modes  of  action 
°f  erepsin  and  trypsin  are  different.  The  trypsin 
eliminates  tyrosine  from  the  carboxyl  group,  whereas 
erepsin  eliminates  the  amino-aeids  carrying  free 
amino-groups  and  then  proceeds  to  the  complete 
hydrolysis  of  the  peptide.  These  observations  explain 
the  effects  of  fractional  hydrolysis.  Leucylglyeyl- 
tyrosine  would  give  a  hydrolytic  ratio  1  :  1  with 
trypsin  followed  by  erepsin,  whereas  leucyltriglycyl- 
tyrosine  would  show  1:3.  The  action  of  yeast  poly¬ 
peptidase  and  yeast  erepsin  depends  on  the  length  of 


the  peptide  chain,  independent  of  its  composition. 
Dipeptides  are  attacked  by  yeast  erepsin  only,  and 
tri-  and  higher  peptides  by  polypeptidase  only. 
Yeast  erepsin  requires  the  close  proximity  of  both  a 
free  amino-group  and  a  free  carboxyl  group ;  the 
polypeptidase  requires  a  free  amino-group  without 
the  close  proximity  of  the  carboxyl  group.  A  certain 
electronegative  property  is  required  in  trypsin  sub¬ 
strates.  Dipeptides,  which  are  specific  erepsin  sub¬ 
strates,  can  be  converted  into  specific  pancreatic 
trypsin  substrates  by  introducing  acyl  groups. 

D.  WOODROFFE. 

Specific  action  of  erepsin,  trypsin,  and  trypsin- 
kinase.  Effect  of  the  addition  of  a-  and  8-amino- 
acids,  amines,  etc.  to  the  substrate-enzyme 
mixture.  E.  Abderiialden,  E.  Rindtorff,  and 
A.  Schmitz  (Fermentforsch.,  1928,  10,  233 — 250 ;  cf. 
Abderhalden  and  Gigon,  A.,  1907,  ii,  892). — That  the 
action  of  erepsin,  trypsin,  and  trypsin-kinase  on 
various  polypeptides  is  not  affected  in  the  same 
manner  by  the  addition  of  various  amino-acids  or 
amines  is  shown  by  a  study  of  the  hydrolysis  of 
dZ-leueylglycine,  glycyl-JMeucine  and  its  phenyl- 
urethane,  dZ-a-aminobutyrylglyeine,  and  benzoyWI- 
leucylglyeine  by  these  enzymes  at  various  concen¬ 
trations,  with  or  without  the  addition  of  a  large 
number  of  amino-acids.  The  hydrolysis  of  dZ-leucyl- 
glyeine  by  erepsin  (pn  7*8)  for  20  hrs.  at  37°  is  slightly 
increased  by  the  addition  of  p-aminobutyric  acid,  whilst 
/-leucine,  glycine,  /-valine,  /-alanine,  p-alanine,  d- alan¬ 
ine,  sarcosine,  /-phenylalanine,  and  hippuric  acid  have 
a  retarding  effect  which  increases  in  the  order  given. 
A  small  retarding  action  is  also  observed  by  addition 
of  a-  and  p-naphthylamine,  p-toluidine,  and  colamine, 
which  again  increases  in  the  order  given.  On  the 
other  hand,  with  trypsin-kinase  (pn  8*3)  at  37°  for 
20  hrs.  the  retarding  action  on  the  hydrolysis  of 
benzoyl-dZ-leucylglyeine  increases  in  the  order,  d-alan- 
ine,  hippuric  acid,  sarcosine,  /-phenylalanine,  /-leucine, 
glycine,  /-alanine,  and  p-aminobutyric  acid ;  and  in 
the  second  series,  in  the  order,  colamine,  a-  and 
P-naphthylamine,  and  p-toluidine.  Similarly  for  the 
hydrolysis  of  glycyl-dZ-leueine  by  erepsin  for  30  hrs. 
the  retarding  effect  increases  in  the  order  glycine, 
P-aminobutyric  acid,  /-leucine,  d*  and  /-valine,  sarcos¬ 
ine,  benzoyl-c/Z-alanine,  d-alanine,  /-alanine,  P-alanine, 
hippuric  acid,  and  /-phenylalanine ;  and  in  the  second 
series,  in  the  order  colamine,  p-naphthylamine,  carb¬ 
amide,  p-toluidine,  and  a  -  napht  hy  lamine .  The  corre¬ 
sponding  order  for  the  hydrolysis  of  the  phenyl - 
urethane  of  glycyl-dZ-leueine  with  trypsin-kinase  for 
30  hrs.  is  sarcosine,  /-valine,  /-leucine,  P-aminobutyrie 
acid,  p-alanine,  /-alanine,  benzoyl-e/Z-alanine,  phenyl¬ 
alanine,  glycine,  and  hippuric  acid  ;  and  in  the  second 
series,  a-  and  p-naphthylamine,  p-toluidine,  carb¬ 
amide,  and  colamine.  The  hydrolysis  of  dZ- a-amino- 
butyrylglycino  by  erepsin  is  similarly  retarded  in  the 
order  /-leucine,  glycine,  d- alanine,  /-alanine,  sarcosine, 
/-phenylalanine,  hippuric  acid,  the  last  two  having  a 
very  large  effect.  The  interaction  of  the  enzyme- 
complex  with  the  original  substrate  (polypeptide)  and 
its  fission  products  (amino-acids)  is  discussed,  and  on 
the  basis  of  the  above  results  it  is  concluded  that 
neither  the  free  amino -group  nor  the  carboxyl  group 
of  itself  is  responsible  for  the  specific  action  of  the 
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enzyme,  but  that  this  depends  in  a  complicated 
manner  on  the  whole  structure  of  the  substrate  and 
its  fission  products.  J.  W.  Baker, 

Proteases  of  gastric  mucosa.  R.  Willstatter 
and  E.  Bamann  (Z.  physioL  Ohem.,  1928, 180,  127— 
143). — A  glycerol  extract  of  the  gastric  mucosa  of  the 
pig  or  dog  contains  kathepsin,  a  protease  having  its 
optimum  activity  at  pa  4.  Erepsin  is  also  present. 

B.  A.  Eagles. 

Enzymic  synthesis  of  protein.  P.  Rona  and 
H.  A.  Oelkkrs  (Biocliem.  Z.,  192S,  203,  298—307). — 
The  formation  of  sparingly  soluble  products  by  the 
action  of  pepsin  and  trypsin  on  the  concentrated 
aqueous  solution  of  protein  decomposition  products 
at  a  suitable  as  reported  by  Wasteneys  and 
Borsook  (A.,  1925,  i,  97,  102,  472,  865)  is  confirmed 
and  the  conclusion  of  the  latter  that  this  represents 
synthesis  of  protein,  previously  contested  (Rona  and 
Chrometzka,  A.,  1927, 1220),  is  now  regarded  as  proved 
correct  in  the  case  of  peptic  digestion,  since  the  process 
is  accompanied  by  a  decrease  of  amino -nitrogen  and 
carbonyl  groups,  but  the  authors'  view  that  these 
products  are  the  result  of  further  hydrolysis  is  main¬ 
tained  in  the  case  of  tryptic  digestion,  there  being  a 
further  increase  in  ami  no- nitrogen  and  carbonyl 
groups  during  the  formation  of  the  products.  The 
less  soluble  products  obtained  during  the  action  of 
pepsin,  on  digestion  again  with  pepsin  under  optimal 
conditions  again  break  down  with  the  formation  of 
free  carbonyl  groups  and  an  increase  in  amino- 
nitrogen.  P.  W.  Clutterbuck. 

First  phases  of  the  chemistry  of  the  dissimil¬ 
ation  of  the  hexoses.  II.  A.  J.  Kluyver  and 
A.  P.  Struyk  (Proe.  K.  Akad.  Wetensch.  Amsterdam, 
1928,  31,  882 — S93 ;  cf.  A.,  1928,  39S).— When  dex¬ 
trose  is  fermented  by  maceration  juice  from  yeast 
under  certain  conditions  the  amount  of  hexosemono- 
phosphoric  acid  formed  may  exceed  that  of  the 
hexosediphosphoric  acid.  The  smaller  the  concen¬ 
tration  of  maceration  juice  used  to  ferment  a  mixture 
of  dextrose  and  disodium  hydrogen  phosphate  the 
larger  is  the  ratio  of  hexosemonophosphoric  acid  to 
hexosediphosphoric  acid.  The  ratio  between  the 
number  of  molecules  of  carbon  dioxide  and  of  hexose¬ 
diphosphoric  acid  formed  is  frequently  greater  than  2. 
Various  theories  of  alcoholic  fermentation  are  dis¬ 
cussed.  W.  0.  IvERMACK. 

Biochemical  conversion  of  dihydroxyacetone 
into  hexose  by  fermentation  and  the  velocity 
of  fermentation  of  dihydroxyacetone  in  relation 
to  its  heat  of  combustion.  I.  C.  Neuberg  and 
M.  Kobel  (Biocliem.  Z.,  1928,  203,  452— 462).— The 
velocity  of  fermentation  of  dihydroxyacetone  by  fresh 
Saccharomyces  Ludwigii  is  never  greater  than  the 
velocity  with  dextrose.  From  the  energy  content 
(heat  of  combustion)  of  dihydroxyacetone,  which  is 
higher  than  that  of  dextrose,  it  follows  that  dihydroxy¬ 
acetone  is  fermented,  not  as  such,  but  after  con¬ 
densation  to  hexose.  This  is  confirmed  by  the  isola¬ 
tion  as  products  of  fermentation  of  hexosemono-  and 
he xosedi- phosphoric  acid.  Using  dried  S.  Ludwigii 
to  which  co-enzyme  of  bottom  yeast  had  been  added, 
the  chief  product  is  optically  active  hexosemono- 
phosphate  [aD  of  the  barium  salt  in  two  preparations 


+  37*7°  (c=2-63),  +13*8°  (c— 1-7)]  consisting. of  a  little 
of  Neubcrg’s  and  a  large  amount  of  Robison's  ester 
together  with  decreasing  amounts  of  hexosediphos- 
phate.  P.  W.  Clutterbuck. 

Mechanism  of  the  fermentation  of  dihydroxy¬ 
acetone.  K,  Iwasaki  (Biochem.  Z.,  1928,  203, 
237 — 266). — Fermentation  of  dihydroxyacetone  by 
Saccharomyces  Ludwigii ,  using  either  the  living  yeast 
or  the  maceration  extract,  leads  to  the  conclusion 
that  fermentation  depends  on  the  condensation  of 
dihydroxyacetone  to  hexose,  direct  fermentation  of 
the  trioso  not  taking  place.  With  living  yeast,  tho 
maximal  rate  of  fermentation  of  040%  dextrose 
solution  is  not  increased  by  adding  dihydroxyacetone, 
but  with  lower  concentrations  of  sugar  the  rate 
becomes  maximal,  but  never  exceeds  it  on  adding 
dihydroxyacetone.  The  oxidation  quotient  for  the 
fermentation  of  dihydroxyacetone  is  at  first  low,  but 
eventually  increases  to  the  same  value  as  for  the 
fermentation  of  sugar.  The  calorimetricaliy  deter¬ 
mined  heat  of  fermentation  of  dihydroxyacetone  is 
70 — 80  g.-cal.  per  g.  higher  than  for  dextrose.  The 
activity  of  maceration  juice  from  freshly-prepared 
dry  yeast  in  fermenting  dihydroxyacetone  corresponds 
with  that  of  the  living  yeast  from  which  the  dry  yeast 
is  prepared.  When  by  storage  its  activity  decreases, 
the  original  activity  is  restored  by  mixing  with 
dried  yeast  before  macerating.  The  velocity  of  fer¬ 
mentation  of  dihydroxyacetone  by  extract  is  30 — 40% 
of  that  of  sugar  in  the  phosphate  period.  Inorganic 
phosphate  becomes  esterified  and  the  esters  examined 
after  80  min.  consisted  of  80%  of  hexosediphosphate 
and  20%  of  Robison’s  h exosemonophosphate .  The 
rate  of  fermentation  of  dihydroxyacetone  is  limited  by 
the  rate  of  condensation  of  triose  to  hexose. 

P,  W.  Clutterbuck. 

Desmolytic  formation  of  methylglyoxal  by  the 
enzymes  of  yeast.  C.  Neuberg  and  M.  Kobel 
(Biochem.  Z.,  1928,  203,  463 — 468). — By  keeping 
magnesium  hexosediphosphate  for  3  days  with  an 
enzyme  solution  (prepared  by  suspending  for  2  days 
at  37°  dried  yeast  in  distilled  water,  adding  toluene, 
shaking  occasionally,  and  centrifuging)  and  removing 
the  protein  with  trichloroacetic  acid,  a  clear  solution 
was  obtained  containing  considerable  amounts  of 
methylglyoxal,  characterised  as  the  2  : 4-dinitro- 
phenylosazone.  P.  W.  Clutterbuck. 

B  acteriological  conductivity  culture  cell  and 
some  of  its  applications.  L.  B.  Parsons,  E.  T. 
Drake,  and  W.  S.  Sturges  (J.  Artier.  Chem.  Soc., 
1929,  51,  166 — 171). — A  conductivity  cell  which  can 
also  be  used  as  a  growth  vessel  is  described.  The  cell 
is  used  to  investigate  the  effect  of  environment  factors 
(e.0.,  temperature,  oxygen  pressure)  on  the  bio¬ 
chemical  activity  or  growth  of  ammonia-producing 
anaerobes,  the  conductivity  change  being  used  to 
measure  the  ammonia  production.  Other  possible 
applications  are  suggested.  S.  K.  Tweedy. 

Biological  reactions  on  the  concentration  of 
gels.  S.  PrAt  (Kolloid-Z.,  1929,  47,  36-38).— 
When  micro-organisms  are  grown  in  agar,  the  forms 
developed  vary  with  the  concentration  of  the  gel. 

E.  S.  Hedges. 
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Microbiology  of  aqueous  solutions.  K.  0. 
Berthelsen  (Pharm.  Zenir.,  1929,  70,  37 — 14). — A 
study  of  the  types  of  growth  colonies  found  in  simple 
aqueous  solutions  of  a  large  number  of  inorganic  salts 
and  of  the  commoner  alkaloids.  B.  A.  Eagles. 

Relation  of  the  growth  of  certain  micro¬ 
organisms  to  the  composition  of  the  medium. 
IV.  Addition  of  mannitol.  V.  Reader  {Biochem. 
J.,  1929,  23,  61 — 07). — The  anomalous  results  ob¬ 
tained  by  Orr-Ewing  and  Reader  (A.,  1928,  556) 
with  Streptothrix  corallinus  when  crude  aqueous  ex¬ 
tracts  of  yeast  were  added  to  the  medium  can  be 
artificially  reproduced  by  adding  mannitol  to  the 
purer  extracts.  The  increased  weight  of  bacteria 
grown  in  the  presence  of  mannitol  is  not  due  to 
increased  fat  production.  Tho  amount  of  growth  is 
independent  of  the  concentration  of  the  mannitol. 
Dulcitol,  sorbitol,  glycerol,  or  inositol  could  not  replace 
mannitol  in  this  respect.  S.  S.  ZilVa. 

Metabolism  of  the  Bacillus  abortus-melitensis 
group.  II.  Nitrogen.  III.  Dextrose  utilis¬ 
ation.  J.  G.  McAtiPifffi  and  (X  A.  Slanbtz  (j. 
Infect.  Dis.,  1928,  42,  66 — 71,  73 — 78). — Differences 
in  sugar  and  nitrogen  metabolism  are  employed  for 
the  differentiation  of  human  and  porcine  from  bovine 
B.  abortus  and  from  B.  mditensis. 

Chemical  Abstracts. 

Gas  production  by  bacterial  symbiosis  with 
special  reference  to  the  influence  of  nitrogenous 
substances.  M.  Ishikawa  (J.  Infect.  Dis.,  1927, 
41,  238 — 256). — Non-pro teoly tic  bacteria  cannot  pro¬ 
duce  gas  from  carbohydrates  and  formates  in  media 
containing  only  complex  nitrogenous  substances  unless 
proteolytic  bacteria  or  simple  nitrogenous  substances 
are  present.  Probably  the  simple  nitrogenous  com¬ 
pounds  increase  the  activity  or  production  of  form- 
iasc,  which  is  considered  to  be  responsible  for  the 
production  of  gas.  Chemical  Abstracts, 

Influence  of  anions  and  cations  on  the  viability 
of  Bacillus  coll.  C.  H.  Boissevain  and  E.  Webb 
(J.  Lab.  Clin.  Med.,  1928, 13,  1027—1035). 

Chemical*  Abstracts. 

Reduction  potential,  energy  exchange,  and 
cell  growth.  Experiments  with  B,  coli,  J.  H. 
Quastel  and  W.  R.  Wooldridge  (Biochem.  J.,  1929, 
23,  113 — 137).— Succinate  inhibits  anaerobic  growth 
of  B.  coli  in  a  lactate-formate  medium.  Cysteine  (or 
thiol  compounds)  also  inhibits  growth.  Formate  at 
relatively  low  concentrations  increases  the  rate  of 
proliferation  of  the  organism.  Rate  of  growth  of 
B.  coli  is  not  dependent  on  the  oxidation  or  reduc¬ 
tion  intensity  of  its  environment  (cf.  Quastel  and 
Stephenson,  A.,  1926,  1177).  S.  S.  Zilva. 

Resting  bacteria.  J.  H.  Quastel  (Bull.  Soc. 
Chim.  biol.,  1928,  10,  1282— 1292),— A  discussion  of 
work  already  published  (A.,  1926,  434,  868;  1927, 
280,  1113*  1928,  797).  G.  A.  C.  Gough. 

Lactic  acid  fermentation.  A.  I.  Virtanen 
(Forh,  III  nord.  Kemistmotet,  1928,  217 — 226). — A 
r&mml  of  recent  work  on  the  lactic  acid  fermentation 
of  sugar.  H.  F.  Harwood. 

Precipitation  of  organic  iron  compounds  by 
bacteria.  I.  M,  Lews  (Zentr.  Bakt.  Par.,  II,  1928, 


75,  45 — 52 ;  Chem.  Zentr.,  1928,  ii,  677). — -When 
grown  on  a  medium  containing  certain  iron  salts  and 
tap,  spring,  or  river  water,  various  bacteria  caused 
precipitation  of  iron,  the  effect  depending  to  some 
extent  on  the  amount  of  phosphorus  present. 

A.  A.  Eld  ridge. 

Nitrogen-fixing  bacteria  of  the  genus  llhiza- 
bium.  R,  H.  Walter  (Iowa  Agric.  Exp.  Sfca.  Res. 
Bull.,  1928, 113,  371 — 406). — Legume  bacteria  attack 
monosaccharides  with  a  greater  production  of  acid 
than  in  the  case  of  di-  or  tri- saccharides,  dulcitol, 
inositol,  or  dextrin.  Agglutination  and  gelatin  lique¬ 
faction  were  studied.  Chemical  Abstracts. 

Bacteria.  XXIV.  Timothy-grass  bacillus. 
R.  D.  Coghill  and  O.  D.  Bird  (J.  Biol.  Chem.,  1929, 
81,  115 — 122) . — Dried  Timothy-grass  bacilli  (Myco¬ 
bacterium  phlei)  when  extracted  with  ether  and  chloro¬ 
form  yielded  2*72%  of  fat;  after  hydrolysis  of  the 
residue  with  hydrochloric  acid  a  further  14*9%  of  fat 
could  be  extracted.  The  dried  organisms,  after  de¬ 
fatting  with  ether,  were  extracted  successively  with 
water  and  0*5%  sodium  hydroxide ;  the  water  removed 
12; — 15%  of  the  total  nitrogen,  and  yielded  a  protein 
and  a  carbohydrate  fraction,  the  latter  containing 
reducing  sugars.  The  alkaline  extract  contained 
about  16%  of  the  total  nitrogen,  of  which  about  6% 
was  represented  by  a  second  protein;  the  insoluble 
residue  contained  about  00%  of  the  nitrogen,  the 
remainder  having  been  lost  as  ammonia.  This  organ¬ 
ism  therefore,  although  biologically  similar  to  the 
tubercle  bacillus,  differs  markedly  from  the  latter  in 
chemical  composition  (A.,  1926,  1277). 

C.  R.  Harington. 

Pneumococcal  haemolysin.  L.  Cotoni  and  N. 
Cham brin  (Ami.  Inst.  Pasteur,  1928, 42, 1536 — 1572). 
— Media  containing  dextrose  are  favourable  to  the 
production  of  pneumococcal  haemolysins.  Cultures 
grown  on  media  containing  animal  sera  are  entirely 
lacking  in  haemolytic  activity.  B.  A.  Eagles. 

Oxidations  by  Bacterium  xylinuin,  II.  Form¬ 
ation  of  gluconic  and  5-ketogluconic  acids  [from 
dextrose].  K.  Bernhauer  and  K.  Schoh  (Z. 
physiol.  Chem.,  1929,  180,  232 — 240). — A  bacter¬ 
ium  resembling  B.  xylinum  (cf.  A.,  1928,  1285}  can 
convert  dextrose,  in  acid  solution,  into  gluconic  acid. 
The  change  proceeds  best  in  presence  of  0*02A-butyric 
acid  when  79%  of  the  acid  is  obtained  after  23  days. 
Formic  and  acetic  acids  are  not  so  suitable.  The 
conversion  takes  place  also  in  presence  of  calcium 
carbonate.  When  the  reaction  mixture  is  slightly 
alkaline  (pK  8)  5-ketoglueonic  acid  is  obtained,  but 
the  yield  diminishes  from  64  to  about  40%,  when  36% 
of  the  experiments  were  infected  with  Aspergillus 
niger,  Tins  mould  contamination  is  prevented  by 
addition  of  0*00GiY- butyric  acid.  H.  Burtoh. 

Formation  of  acid  by  species  of  Penicillimn 
(Link).  T.  Chrzaszcz  and  D.  Tinkov  (Biochem. 
Z.,  1929,  204,  106 — 124). — The  titratable  acidity, 
citric  and  oxalic  acids,  and  acids  having  soluble 
calcium  salts  were  determined  for  42  species  of 
Penicillium ,  All  species  produced  acid.  Citric  acid 
is  a  normal  product  of  metabolism  and  is  produced 
in  considerable  amount  by  some  species ;  oxalic  acid 
is  formed  only  by  a  few  species  and  is  not  regarded 
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as  a  stage  in  the  normal  oxidation  process.  The  acid 
(or  acids)  with  soluble  calcium  salt  appears  regularly. 
Some  species  form  fatty  substances,  possibly  esters, 

J.  H.  Riekdcshaw. 

Resins  of  Aspergillus  niger*  C.  Ponxuxox 
(Compt.  rend.,  1929,  188,  413 — 115). — -The  alcoholic 
extract  of  the  mycelium  o i  A.  niger  yields  resins  when 
freed  from  fats  \v  dilution  with  water  to  a  concen¬ 
tration  of  70%  followed  by  filtration.  The  resins 
may  also  be  isolated  by  virtue  of  their  solubility  In 
sodium  carbonate  or  by  the  difference  between  the 
solubility  of  the  magnesium  resmat es  and  the  magnes¬ 
ium  soaps  arising  front  the  hydrolysis  of  the  fats. 
The  resin  Is  soluble  in  ether,  light  petroleum,  and 
concentrated  solutions  of  chloral  hydrate. 

(X  2k.  0-  OotTGJBT. 

Bisinlectaiits  for  preserving  the  amylase  soiti- 
don  of  Aspergillus  K-  Oshdea  bl.  8oc. 

Chem.  lad.  Japan,  IDffsA  31.750 — 7535 — -The  foEowing 
antiseptics  wen  proved  to-  be  statable  fur  preserving' 
the  amylase  sohmmxi :  erase!  (Ohio —  lysol 

{CN5 —  pfceoei  |H4 — T5%h  tfevmol  {Wfe— 

phenel-r-cresof  #1"  .  —  9-2%  L 

Y.  Tohoba. 

Grouped  organisms,  Action  of  alkaloids  on 

J.  A.  Ttoxlis  (Comply 
rand .  1929.  1SSL  IA> — I§7]« — The  tee  of 
of  greepe  of  these  organisms  in  dilate  solutions  of 
vmaews  is  sosiei£m«e  greater  and  semetkaes 

smulkr  than  thus  of  the  Irdrrifuji  organisms,  In 

n»a» . v  eases  a  ^oncexi^j^Jbwion,  ±2>  scl.  At 

wtacri  the  groups  possess  a  greater  done  of  survivals 
Ikscraase  La.  ®<s  generally  increases  the  soenerny  and 
the  adu&sfea  of  qmwi  were&se*  the  t«a5cfty  in  some 

G„  A.  Cl  ir&rCS- 

BocseriridaF  action  of  sedixort  ricfroleite. 
A.  |  ■  Bk'L.  lids.  1SL  208— SK^i. 

EUcteriridxl  preperdes  of  the  acyl  am  alkyi 
d^rsmiffves.  el  resorcinol  RL  Hamtcl  i  JL  Infect.. 

I928v,  43.  53— 4A\ — The  fcooterwaael  propertnEs 
of  aEbd-  emi  attjf-rsscraiaoi!  depend  gei  the  compeer- 
tdcn  «£  the  axecronn :  the  inhibitory  power  of  organic 
mararmi  horfases  drain  wlmmii-  tc»  .«<«niyI-rfscrEinuL 
^feere*  idsaisfectsntr  rower  bio  dasapceiireiL  The  fcuo- 
f^nbb'SsE  cuwsr  is  grasrair  as  3,T£  thaw  -is  2A5  At  43fh 
aircyii-  Jcai  cocyAtiisirr^ihi:!  arf  hin^srachhij^  in  o»pmous 
schmritL,.  By  Icoreasmg:  sic  sofuhiiSsy,,  o*id£ri*m  of 
stafhnn  iracccmtaa  sh^y  nerriees  she  icteric  ahil 
maibni  of  iuayi  «ii  Higher  dbrnassna?,.  JLgc5  (few* 
jai  ms  efi  rcsccdmrfi  i^iffnrsytb  tic  wae: nsyft-Ji  an*  mcra 
pciMua  as  3C1*  Irian  at  f'h* ::  tilky  ar“-  inidiiinirire  m*  s 
steadied  ccptsar  rassrors'  as  :|fhr  fill  fie-xrlA 
iiif  oytk.  mi£  \na^s^scrahr£  m  su^ciaLisy  rm  ^hbmtar- 
sIto’  to*  c&sertrmi.  <Ce :namJL 

luhian^dyninshr  actsrrhry 

|*  y**» I 

*  .Lff  hmJk&  rn  V-^fVlKo  4 

irm.  i.  JL  Bi3^rn0Oi3nir  md  A.  5k  i  Arrb 

S;a  iiclu  life,  *S2,  4M  H — IICHc:  Ouim.,  S*n?sr  aFA 
i;,  IISI  e — :Sh«"  airtj&racfy  on  At  morciiriu  a:  the 
:t«nB^tnnjr  cow«r  JiminiHiL  w±h  ncrfasimr 
.’c  icumrni  (dhuraaa  t %i>  mhi  sdhausm,  Moum  m 

ititmrnt  iismkxm  ihco;.  whurf  aihaiu  amnlier-ac 
■;£  5*.  dkmmnvid  ^mr  ti»  mm& 


a  straight  line  is  obtained  except  for  very  high  sodium 
chloride  concentrations.  A.  A.  Eldhidge. 

Bactericidal  action  of  nitr oso-comp ounds . 
E.  A.  Coop  EE  and  R.  R.  H,vines  (Biochem.  J.,  19211 
23,  10 — 16). — The  hydrochloride  and  mothiodido  of 
nitrosoanilmes  are  weaker  germicides  than  the  bases 
from  which  they  are  derived.  Nitrosophonol,  nitroso- 
aniline,  and  nitrosodimethylaniline  have  little  or 
no  action  on  amino-acids  and  proteins,  but  react 
gradually  with  nucleic  acid,  forming  a  dark  green, 
insoluble  product-  The  nitroso-eom  pounds  are 
readily  absorbed  by  lecithin.  The  nifcroso-compounds, 
therefore,  most  probably  owe  their  slow  germicidal 
action  and  marked  inhibitory  power  to  their  gradual 
chemical  interaction  with  the  nuclear  constituents  o! 
the  cell-  S.  3.  Zilya. 


Chemical  action  of  qruinones  on  proteins  and, 
amino-acids.  EL  E.  A.  Coopeb  and  R.  B.  Haines 
{Biochem.  X,  1929,  23,  4 — 9). — Saline  constituents 
of  Ringer’s  solution  accelerate  considerably  the 
reaction  between  benzoqumone  and  glycine,  but 
have  only  a  slight  effect  with  toluquinone.  Renzo- 
quinojae  loses  mneh  of  its  germicidal  activity  on  form¬ 
ing  an  additive  mmpotmd  with  anthranilic  acid.  The 
temperature  coeEcknt  of  disinfection  in  the  case  of 
qmmnes  is  6  or  even  higher ;  on  the  other  hand,  the 
coefficient  for  the  chemical  action,  on  glycine  is  normal 
f±  fee  19").  In  the  case  of  phenol  the  temperature 
ece^cieat  for  garmioidal  action  is  approximately  3 
and  agrees  more  closely  with  the  coefficient  for  the 
process  m  protem-eoagala tion  by  phenol.  The 
vtdoersy  of  coagulation  by  mmresol  is  only  very 
silghtfy  mcreasai  by  rma  in  temperature,  as  Is  also 
t hit  ®£  its  bactericidal  action.  It  is  suggested  that 
th&  numa  facto  r  m  the  gemiieidal  action  of  the  quinones 
is  the  mteraetxon  with  the  aiiiiao-acids,  bat  another 
factor  bamdimiencal  in  she  action  of  oxidising  dis- 
mfectarLtis  is  eperasmg  stmoltaneonsly. 

T hn  cfeemimi I  reactivity  ratio  benzoquinone/tol u- 
qumone  wish  the  nxtrogeiious  constituents  of  urines 
b?  highest  m  g^posmis  p^)%  intermediate  in  value 
with  Atmweiiw  {2! .  anal  lowest’  in  nephritis,  jaundice, 
ami  hmmmtnxkt  d4f.  S.  S.  Zelva. 
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of  ziiQZLt^i3X^nBtlc  X-rays  of  long 
Qcai±atz78  action  cm  micro- 
F.  H-hi'chick.  (Compt.  rend.,  1929, 
— X-Rays  ol  4  and  S  A.,  emitted  from 


she'  dlviar  calshcihe  of  a  CooIBd®  tube  through  a  silver 
wmrfk  w  5  uhflfA  ami  a  cellophane  sheet  5)  thick, 
pcBsess-  a  hiE!sari:iiIal  action  on  B.  p‘«co^iJte»r.  Ie 
the  cwmstrnhre  experiments  the  technique  ol 
ctoOiiwisg  abstract)  is  used.  Mathe- 
mwrikaE  inws&griJifen  shows  that>  whm  light  of  4  A. 
a*  uaadL  aa-  nmmumn  is  sufficient  to  kill  one  organism 
aaif  rib*  mnn.:er  cffsnzrvtvmg  orranxsms  is  an  eanonent- 
nil  cf  riie-  time  of  rrracEatiom  With  light 

*5£  i'iw  feien  4  iiuama  are  required  and  the  marhe- 


ziismi ai  os  mere  complex,. 

it.  A.  C\  GarGH- 

Anx  ceI  X-ra:v^  of  wave-length  on  micro- 

♦nrxxrm5zz&.  Ssimssicsf  cf  the  mortality  cf  the 
IrrtB  frirssiff.  bacteria.  A.  Laexssaaxffi  *  Co  nipt, 
njsii.,  — .■ — An  Appropriate  amount 

a  cufaare  c£  Fk.  suspended  in  water,  is 
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'iwciiir  rxm  ma  &\va£uvto  ?d  gplzzm  m  a 

Stenhiiidls  .w  rJnuc  a  &M  *tf  Ifi>  cscl.  ^ca««r  wtiisins 
[fill* fijuinesiu..  A  nsrcrlbur  &£  SdWte  &fj£  fern  iku^katied 
ihr  X-4HESSE  (wraniwS^  ^fcKissr^l  <©ff  fctOTx  sEtassiiy, 
tike  Millies  miofeiteiL  «Dri  sibe  saefesisi  ttdteks  in 
riiu*  iirru  iuixut  &  fiktfiit  mz?j%msm I  wife  tibtuae  sa  c«irol 
triitiiiuB  it  it  fca&z  *»db  fostffcmaa  possesses 

x-tsamtn^ziiii&..irMsh1tiS  &  atefesa  return  mhmnmn 
rif  fnumrto.  m-  dmzmpvi  fej  fee  raathe- 

miifatai:  MiraihccDttL'tr  depends  cn  fers  aaraapfapn. 

G.  A.  C-  forem 

Hr'iixn.^xEsj  oxrves  cascrfer^:  fea  a  e-ion  of 
J5rfrr*t  ex:  fc^cteria.  |Mmsl|  PT  Cceie  *Coxnpt. 
mmd.  H?2!r.  188,  3© — 3Q4r, — The  of 

xurres  BriJennog  the  time  «£  iraillstixe.  to  fee  prob- 
aJMi&y  off  s?minral  cf  baxteris  Iby  X  -rays 

.in?'  sriwxu  t»e  'ps%€itdmz  ®hsz sess$. 

G  A  C.  Oocefl. 

Sanrinsu  rrsefeods  for  Isactaria,  and  yeasts. 

Ml  E.  Mi^jutal  (Stain  Teds-  1S2&,  4r  21— 25} — 
$x  <irrfer  to  stain  fee  Eagella  of  bacteria 

itmwtftr  caoftsfe  mgmmsms  20 — 24.  Ins,.  old  must  be 
■law!  lOtey  sfeoold  be  tras^fecsxd  to  sterile  water, 
•uni!  ifeur  W  mm~  droplets  should  be  evaporated  on 
affiflafi.  3£fc®e  sbould  then  be  treated  for  2—1  min. 
trim  fee  totfcwrag  mordant  :  59  c-c.  of  10 — 20% 
tntmkt.'utily  III — 15  ex.  of  5%  feme  chloride,  5  ex.  of 
’CirfxiSxcLife  flZieiil-Xielsen),  6 — S  ex.  of  3%  hydrogen 
aHETitsuSe-  The  slides  should  be  washed  and  then 
uSiWAf  for  2 — 3  min.  with  a  mixture  of  10  c.e.  of 
ifumrmuai  acholic  baste  fuchsm.  5  ex.  of  a  solution 
g£  aanihae  {1  port }  in  95%  alcohol  (3  parts).  30  ex.  of 
usurer.  1  ex.  of  4%  acetic  acid,  after  which 
"fcr  feouM  he  washed  wife  water.  Gutstein  s 
aedtecs  of  staining  bacteria  and  yeasts  are  satis- 
swflccr.  Hi  W.  Dudley. 

^  LocSer’s  methylene-blue.  EL  J.  Conn  (Stain 
TadL.  1929.  4,  27). — Instead  of  using  Loeffler's 
Ecife  for  making  up  methylene-blue  for  use  as  a 
*aaa  m-  is  recommended  that  an  alcoholic  solution 
:£  lift*  dye  dinted  wife  water  be  used. 

H.  W.  Dudley. 

Szrrmltaneous  determination  of  the  adrenaline 
^€ratioiif  sugar  content,  and  coagulation  trine 
cf  tea  Mood  in  non-fasted,  non-anaesthetised 
■™j£s  alter  haemorrhage.  S.  Satto,  B.  Kamei, 
B-  Tachi  (Tohoku  J.  Exp.  Med..  1928, 11,  205 — 
-E=i  Chemical  Abstracts. 

S%nidcance  of  the  augmented  adrenaline 
secretion  after  haemorrhage  in  dogs  in  the 
simultaneous  occurrence  of  hypeiglvcsemia.  H. 
AJwai  and  S.  Saito  (Tohoku  J.  Exp.  Med.,  1928,  11, 
J  €—217).  Chemical  Abstracts. 

Influence  of  adrenaline  and  insulin  on  distri¬ 
bution  of  glycogen.  X.  R.  Blatherwick  and  M. 
8ahyus-  (J.  Biol.  Cherou,  1929,  81,  123— 127).— The 
collusion  of  Cori  and  Cori  (A.,  1928,  1286)  that 
adrenaline  causes  increased  deposition  of  glycogen  in 
the  liver  is  confirmed  by  experiments  on  rabbits. 

C.  R.  Harixgton. 

Action  of  insulin  in  normal  young  rabbits, 
51 W.  Goldblatt  (Biocbem.  J.,  1929,  23.  83— 98).— 
^oang  rabbits  6 — 10  weeks  old  of  the  same  litter 
when  starved  for  24  hrs.  show  a  very*  satisfactory 


uniformity  in  their  liver-giyc^m  (average  of  wrt 
animals  w^  50  mg.  per  Ever).  On  searins  sseh 
stovrf  animals  wife  insulin  a  rise  in  liver-gly^gm 
invariably'  occurs  (average  for  twelve  animats 
237  mg.  per  liver).  An  increased  liver-  and  a  con¬ 
siderable  muscle-glycogen  content  is  observed  even 
in  animals  dying  in  hvpoglvcaemic  eonvulsons. 
Adrenaline,  whilst  reheiing  hypoglyca:mia.  does  not 
interfere  with  the  action  of  insulin  in  increasing  liver- 
glycogen.  On  the  other  hand,  in  eontinuoni  deep 
anesthesia  insulin  fails  to  bring  about  this  Increase, 
light  ether  anaesthesia  relieves  hypoglycemic  con- 
vulsions.  Hvpoglvcaemic  animals  are  very  sus¬ 
ceptible  to  s%cWi8  poisoning  Continuous  strych¬ 
nine  convulsions  can  prevent  the  typical  action  of 
insulin  in  promoting  an  increased  glycogen  content  of 
the  liver.  In  fed  animals  insulin  does  not  bring 
about  an  increase  in  liver-glycogen  and  the  animal 
goes  into  hypoglycaeraic  convulsions  with  large 
quantities  of  glycogen  in  the  liver.  Muscle-glycogen 
is  definitely  lowered.  It  is  suggested  that  the 
immediate  effect  of  insulin  is  to  inhibit  the  release  of. 
liver-glycogen.  S.  3.  Zilya. 

Glycogen  content  of  the  liver  and  muscle  of 
rabbits  ;  comparison  of  insulin  and  decamethyl- 
enedigiianidine  fsynthalin).  P.  Rubixo,  J.  A. 
Collazo,  and  B.  Varela -Fuextes  (Compt.  rend. 
Soc.  Biol.,  1928,  99,  178— ISO;  Chem.  Zentr.,  1928, 
II,  1113).— Insulin,  but  not  synthalin,  stimulates  not 
only  the  utilisation  of  dextrose  in  the  tissue,  but 
also  the  synthetic  process  leading  to  the  formation  of 
dextrose.  A.  A.  Eldridge. 

Insulin.  III.  Standardisation  of  insulin.  K. 
Freudenbehg  and  W.  Dirscherl.  IV.  Action  of 
pepsin  on  insulin  and  its  acetyl  derivative.  W. 
Dirscherl  (Z.  physiol.  Chem.,  1929,  180,  212 — 216, 
217 — 231). — III.  The  standard  used  by  the  authors 
is  the  amount  of  insulin  necessary  to  reduce  the 
blood-sugar  of  a  2-kg,  rabbit  from  an  initial  value  of 
0*1%  to  0*045%.  This  unit  is  equivalent  to  1*8 
standard  units.  Abel's  crystalline  insulin  is  found  to 
contain  26  standard  units/mg.  (cf.  du  Vigneaud  and 
others,  A.,  1928,  1160). 

IV.  The  action  of  pepsin  on  insulin,  “  regenerated  ” 
insulin,  and  aeetylinsulin  (A.,  1928, 675)  at  different  pn 
values  and  temperatures  has  been  examined.  The 
results  show  that  the  inactivation  of  insulin  is  com¬ 
parable  to  the  pepsin  digest  of  a  protein  and  optimum 
activity  is  at  pn  1*8  and  45°.  A  suspension  of  acetyl - 
insulin  was  only  slightly  affected  after  3  hrs.  The 
aeetylinsulin  obtained  by  Jensen  and  Gelling  (A., 
1928,  1160)  probably  differs  from  the  author's,  since  a 
different  method  of  preparation  was  emploj^ed. 

[With  H.  Eyer.}— Formol  titration  of  the  pepsin 
digest  of  insulin  shows  an  increase  in  the  amino - 
nitrogen.  Aeetylinsulin  shows  only  a  slight  increase 
after  24  hrs.  H.  Burton. 

Insulin  content  of  the  pancreas  following  in¬ 
toxication  of  rabbits  with  paratyphoid- B  filtrate 
and  dysentery  bacilli.  M.  L.  Menten  and  H.  M. 
Krtjgh  (J.  Infect,  Dis„  1928,  43,  121—125). 

Insulin-like  plant  extracts.  III.  Phaseolin. 
E.  Kaufman n  (Z.  ges.  exp.  Med.,  1928,  60,  285 — 28 8 ; 
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Chem.  Zentr.,  1928,  ii,  674), — The  insulin-! ike  effect 
of  pkaseolin  oil  the  blood-sugar  is  recorded ;  the 
activo  principles  of  such  substances  may  bo  biogenic 
amines.  A.  A.  Eldridge. 

Denaturation  of  insulin  protein  by  concen¬ 
trated  sulphuric  acid.  F.  Bisciioff  and  M. 
Sahyuh  (J.  Biol.  Chem.,  1929,  81,  167—173).— 
Various  preparations  of  insulin  were  dissolved  in  ice- 
cold  sulphuric  acid,  or  in  a  mixture  of  the  latter  with 
acetic  acid,  and  the  solution  was  poured  on  to  ice; 
the  product  was  acid- insoluble  and  retained  half 
the  physiological  activity  of  the  original  material. 
Addition  of  nitrite  to  the  sulphuric  acid  reduced 
the  activity  to  one  third,  and  addition  of  formaldehyde 
abolished  it  entirely,  whilst  cyanide  and  methyl 
sulphate  had  no  effect.  The  denaturation  by  sulphuric 
acid  is  irreversible.  C,  B.  Harington. 

Hyperglycemia  following  injection  of  secretin. 
H,  Herman  (Rev.  fmnq.  Endocrinol.,  1920,  4,  381— 
415;  Chem.  Zentr.,  1928,  ii,  1115). — The  hyper¬ 
glycemia  following  intravenous  administration  of 
Bay  Mss  and  Starling’s  secretin  is  due  to  the  presence  of 
impurities  which  depress  the  blood -pressure  and 
cause  the  adrenals  to  produce  adrenaline. 

A.  A.  Eldridge. 

Sexual  hormone  in  the  urine  of  males.  S. 
Loews,  H.  E.  Voss,  F.  Lange,  and  A.  Wahner 
(Klin.  Woebu,  1928,  7,  1376—1377 ;  Chem.  Zentr., 
1928,  ii,  1111  — 1 1 12). — Testicular  hormone  is  present 
in  the  urine  of  males,  although  it  does  not  respond 
to  the  Allen-Doisy  test.  Testicular  and  ovarian 
hormones  can  be  separated  by  fractionation. 

A.  A.  Eldridge. 

Sexual  hormone  in  Wood.  E.  Fels  (Arch. 
Gynakol.,  1927,  130,  606—625;  Chem.  Zentr,,  1928, 
ii,  1111). — From  the  sixth  month  of  pregnancy  the 
serum  contains  much  ovarian  hormone ;  the  hormone 
of  the  anterior  lobe  of  the  pituitary  is  not  then  found. 

A.  A.  Eldridge. 

Hormones  and  tissue  respiration.  I.  Func¬ 
tion  of  the  thyroid  gland.  M.  Maeda  (Folia 
Endocrinol.,  1928,  3,  No.  4r  2  pp. ;  Chem.  Zentr., 
1928,  ii,  1111). — By  feeding  of  thyroid  to  rabbits  the 
oxygen  consumption  of  thyroid  tissue  is  reduced, 
whilst  in  the  spleen,  pancreas,  sexual  glands,  and 
liver  it  is  increased.  The  respiratory  quotient  in  the 
liver  is  unchanged,  but  in  the  kidneys  it  is  increased. 
After  removal  of  the  thyroid  gland  the  oxygen  con¬ 
sumption  of  the  suprarenals  is  increased,  but  that 
in  other  organs  is  reduced.  The  respiratory  quotient 
falls  in  the  liver  and  remains  unchanged  (the  oxygen 
and  carbon  dioxide  both  diminishing)  m  the  kidneys. 

A.  A.  Eldridge. 

Thyroid  hormone  regulating  cerebral  excit¬ 
ability*  (Mlle.)  G.  Fuchs,  J.  Renter,  D. 
Santenoise,  and  P.  Vare  (Compt.  rend.,  1929,  188, 
419 — 421). — The  thyroid  gland,  taken,  from  a  dog 
in  which  the  vagus  nerve  has  been  excited  by  eserine, 
yields  an  extract  winch,  when  injected  into  the  brain 
of  a  second  dog,  considerably  lowers  the  chronaxia  of 
the  sigmoid  convolution  of  the  brain.  It  is  suggested 
that  the  extract  contains  a  hormone  which  regulates 
the  excitability  of  this  part  of  the  brain. 

G.  A*  0*  Gough. 


Resolution  of  dfl-thyroxine.  C.  ft.  Harington, 
— See  this  vol.,  313. 

Derivatives  of  thyroxine.  J.  N.  Ashley  and 
0.  R.  Harington. — See  this  vol.,  313. 

Vitamin  content  of  honey.  E„  Hoyle  (Bio- 
chem.  J.,  1929,  23,  54 — 60). — A  fresh  English  comb 
honey  and  a  West  Indian  honey  were  found  to  contain 
no  appreciable  quantities  of  vitamins- A,  -2L,  -&>,  •<?, 
and  -i).  S.  S.  Zilva. 

Vitamin-/!  action  of  lipoehromes.  B.  vox 
Euler,  H.  von  Euler,  and  H.  Hellstrom  (Bioehcm. 
Z.,  1928,  203,  370 — 384). — The  vitamnwl  colour 
reaction  (antimony  chloride  and  chloroform)  is  given 
by  pure  carotin  and  lycopin.  The  spectra  of  the 
blue  solutions  so  obtained  and  the  displacement  of 
the  absorption  maxima  by  fat  are  determined  spectre* 
photometrically.  Carotin  in  daily  doses  of  less  than 
0  005  rag.  causes  an  increase  in  the  weight  of  young 
rats,  the  action  being  similar  to  the  growth-promoting 
characteristic  of  vitamin-/!.  The  antimony  reaction 
of  blood-serum  and  of  butter  runs  parallel  with  their 
carotin  content.  P.  W.  Clutterbuck. 

Vitamins.  L.  S.  Foglceni  (Arch.  FisioL,  1928, 
26,  83 — 153;  Chem.  Zentr.,  1928,  ii,  1118). — In 
absence  of  air,  vitamins-^,  -2?,  and  -C  withstand 
exposure  to  120—134°  without  loss  of  activity. 
Vitarain-R  consists  of  two  components  which  separ¬ 
ately  have  only  a  small  and  transient  action ;  one 
gives  Folin’s  reaction,  is  non-volatile,  and  has  no 
effect  on  yeast  growth,  whilst  the  other  gives  FoliiTs 
reaction,  is  largely  volatile  between  120°  and  134°, 
and  stimulates  the  development  of  yeast.  Similarly, 
vitamin-C  appears  to  consist  of  two  substances ;  one 
is  non-volatile,  gives  Bezssonoff’s  test,  and  alone  has 
a  healing  effect  on  acute,  but  not  chronic,  scurvy, 
whilst  the  other  is  volatile,  fails  to  respond  to 
Bezssonoff’s  test,  and  has  no  antiscorbutic  action. 
In  both  cases  the  substances  together  exert  a  strong 
effect.  When  a  solution  containing  vitamin *0  is 
made  slightly  alkaline  with  sodium  hydroxide,  and 
heated,  the  vitamin  is  rapidly  inactivated. 

A.  A.  Eldridge. 

Homogeneity  of  vitamin-B.  E.  Schmitz  and 
E.  George  (Bioehem.  Z.,  1929,  204,  165—478).— 
By  feeding  sunflower  seeds  along  with  polished  rice  to 
pigeons  an  attempt  was  made  to  induce  the  ncuritic 
symptoms  unaccompanied  by  secondary  phenomena 
such  as  loss  in  weight.  This  was  found  to  be  impossi¬ 
ble.  When  the  ration  of  seeds  was  sufficiently  reduced 
all  the  symptoms  of  77-avitaminosis  appeared  simul¬ 
taneously.  The  work  of  di  Mattei  (Arch.  FisioL, 
1927,  25,  56)  is  therefore  not  confirmed. 

J.  H.  Birkinshaw% 

Attempt  to  separate  the  antineuritic  vitamin 
with  fuller’s  earth.  L.  Randoin  and  It.  Lecoq 
(Compt.  rend.  Soe.  Biol.,  1928,  99,  148 — 150;  Chem. 
Zentr.,  1928,  ii,  1119). — In  aqueous  medium  fuller's 
earth  extracts  from  yeast  almost  all  the  antineuritic 
vitamin,  together  with  a  certain  quantity  of  vitamins 
essential  for  nutrition.  Fuller’s  earth  "activated  in 
alcoholic  medium  contains  almost  exclusively  anti¬ 
neuritic  vitamin.  A.  A.  Eldridge. 
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Effect  of  desiccation  on  the  antiscorbutic 
principle.  P.  Lavtalle  (Bull.  Soc.  Cliim.  biol., 
1928, 10,  1293 — 1297). — A  diet  of  bread,  meat,  water, 
and  salts,  heated  at  130°  for  45  min.,  resulted  in  the 
development  of  scurvy  in  a  dog  in  9 — 10  months, 
whilst  a  similar  animal  fed  on  malted  biscuit  powder, 
milk,  and  sugar  dried  under  reduced  pressure  resisted 
scurvy  for  at  least  18  months.  A  freshly-weaned  dog, 
fed  on  the  last-named  diet,  resisted  scurvy  for  16 
months.  G.  A.  G.  Gough. 

Experimental  rickets.  XXVIII.  Does  vit¬ 
amin-/)  pass  into  the  milk  ?  E.  V.  McCollum, 
N.  Sboionds,  J.  E.  Becker,  and  P.  G.  Shipley 
(Amor.  J.  Dis.  Children,  1927,  33,  23Q—24.3).— 
Experiments  with  rats  suggest  that  vitainin-D  passes 
into  the  milk  when  cod-liver  oil  is  fed  to  the  mother, 
but  the  amount  is  considerable  only  when  the  oil  is 
administered  during  pregnancy  as  well  as  during 
lactation.  Chemical  Abstracts. 

Vitamin  content  of  olive  oil  irradiated  with 
ultra-violet  rays.  G.  Rigobello  (Rev.  sud-amer. 
endoerinol.,  1928,  11,  456 — 466). — The  bone  calcific¬ 
ation  of  rats  receiving  irradiated  olive  oil  was  almost 
normal,  and  25%  greater  than  that  of  the  controls; 
young  rats  exhibit  increased,  although  abnormal, 
bone  growth.  Increase  in  weight  and  alleviation  of 
severe  avitaminosis  were  observed.  The  effect  is  not 
regarded  as  being  truly  antirachitic. 

Chemical  Abstracts. 

Action  of  the  cholesterol  of  cod-liver  oil  on 
the  photographic  plate.  L.  Hugounenq  and  E. 
Couture  (Compt.  rend.,  1929,  188,  349 — 350). — 
Cholesterol  obtained  from  cod-liver  oil,  when  allowed 
to  rest  directly  on  the  sensitive  coating  of  a  photo¬ 
graphic  plate  or  placed  above  it  on  a  quartz  plate 
for  3 — 15  days,  produces  a  latent  image  which  gives 
rise  to  dark  markings  on  development ;  these  effects 
are  not  produced  by  cholesterol  from  ox  brain  or 
gallstones  nor  are  they  produced  if  a  glass  plate  is 
interposed  between  the  cholesterol  and  the  sensitive 
Am.  G.  A.  C.  Gough. 

Antirachitic  potency  of  ergosterol  irradiated 
by  ultra-violet  light  and  by  exposure  to  cathode 
rays.  A.  Knudson  and  C.  N.  Moore  (J.  Biol. 
Chem.,  1929,  81,  49 — 64). — The  highest  degree  of 
antirachitic  potency  was  induced  in  ergosterol  by 
ultra-violet  irradiation  for  15  sec.  to  3  min. ;  exposure 
to  cathode  rays  rendered  ergosterol  antirachitic, 
although  the  highest  activity  was  1  /25  of  that  obtain- 
able  with  ultra-violet  irradiation.  The  material 
exposed  to  cathode  rays  showed  a  similar  ultra-violet 
absorption  spectrum  to  that  irradiated  with  ultra - 
violet  light.  C.  R.  Harington. 

Spectrographic  determination  of  the  activ- 
ation  of  ergosterol  by  ultra-violet  light.  G. 
Idqer  (Compt.  rend.,  1929,  188,  206— 208).— The 
maximum  absorption  of  light  of  wave-length  2537  A. 
during  the  irradiation  of  ergosterol  does  not  corre- 
spond  with  the  maximum  antirachitic  activity. 
Under  standardised  conditions,  however,  this  may  be 
determined  from  the  absorption  by  an  empirical 

G.  A.  C.  Gough. 


Comparative  value  of  biological  and  physical 
determinations  of  the  [antirachitic  activity  of] 
irradiated  ergosterol,  R.  Fabre  and  H.  Sim- 
oh  net  (Compt.  rend.,  1929,  188,  424 — 426). — 
Ergosterol,  irradiated  in  an  inert  atmosphere  for 
20  min.,  is  sufficient  to  prevent  avitaminosis  in  rats 
in  doses  of  0*001  mg.  per  100  g.  body-weight.  The 
fraction  of  this  preparation  capable  of  precipitation 
by  digitonin  is  almost  as  great  as  that  of  the  original 
sterol.  Longer  irradiation  gives  a  product  which  is 
not  entirely  crystalline,  but,  although  the  fractions 
show  different  absorption  spectra,  they  possess 
approximately  the  samo  activity. 

G,  A.  C.  Gough. 

Specific  colour  reaction  for  ergosterol.  O. 
Rosenheim  (Biochem.  J.,  1929,  23,  47— 53) —Both 
chloral  hydrate  and  trichloroacetic  acid  give  a 
characteristic  blue  colour  reaction  with  ergosterol, 
whilst  all  the  other  naturally  occurring  sterols 
investigated  when  purified  from  ergosterol  remain 
colourless  under  the  same  conditions.  Anhydrous 
chloral  is  non-reactive.  The  production  of  an 
immediate  red  colour  with  either  of  these  reagents  is 
specific  for  tho  A1*2  (or  A11:13)  linking  of  the  sterol 
ring.  *  S.  S.  Zilva. 

Toxic  action  of  milk  and  other  substances 
exposed  to  ultra-violet  radiation.  P.  Hey her 
and  E.  Walkhoff  (Munch,  mcd.  Woch.,  1928,  75, 
1071—1073;  Chem.  Zentr.,  1928,  ii,  009—910).— 
Ultra-violet  irradiation  gives  rise  to  no  antirachitic 
vitamin,  but  to  a  toxic  substance  winch  causes 
calcium  deposition  in  rachitic  bones,  and  in  organs 
(heart,  kidneys),  together  with  pathological  symptoms. 
The  toxic  effect  is  more  marked  if  the  diet  of  the 
animal  is  poor  in  vitamins,  and  is  greatest  in  pregnancy. 
The  vitamin-0  content  of  milk  is  reduced  propor¬ 
tionally  to  the  oxygen  present,  and  to  the  duration 
and  intensity  of  irradiation  by  ultra-violet  light, 

A,  A.  Eldkidge. 

Presence  of  an  ozonide  in  the  vitamin-rich 
fraction  of  cod-liver  oil.  J.  A.  be  Loureiro 
(Compt.  rend.  Soc.  Biol.,  1928,  97,  878 — 879 ;  Chem. 
Zentr.,  1928,  ii,  685), — The  unsaponifiable  fraction  of 
cod -liver  oil  gives  with  petroleum  a  precipitate.  This 
insolubility  is  characteristic  of  ozonides. 

A.  A.  Elbredge. 

Diet  and  reproduction.  III.  G.  Gruns,  K.  be 
Haan,  and  J.  A.  van  dee  Loeff  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1928,  31,  721 — 732). — The 
addition  of  serum-albumin  to  a  diet  poor  in  repro¬ 
ductive  vitamins  results  in  a  marked  improvement 
in  tho  milk  secretion,  which  has  previously  (Sure,  A., 
1926,  981)  been  shown  to  be  dependent  on  a  factor 
associated  with  that  necessary  for  fertility  but  more 
readily  destroyed  by  heat.  It  is  not  clear  whether 
tho  albumin  itself  or  a  small  quantity  of  some 
associated  compound  is  responsible  for  the  improve¬ 
ment  in  lactation.  Various  experiments  are  described 
demonstrating  the  effect  of  diet  on  reproduction. 

W.  O.  Kermack. 

Changes  in  the  chlorophyll  of  a  green  alga. 
A  pERKIER  (Compt.  rend.,  1929,  188,  339 — 341). — 
Cultivation  of  a  unicellular  alga  in  media  composed 
of  gelatin,  inorganic  salts,  and  organic  substances 


300 


BRITISH  CHEMICAL  ABSTRACTS  * — A* 


shows  that  chlorophyll  Is  formed  in  the  absence  of 
light  and  that  growth  is  rapid  in  the  presence  of 
ethyl  or  methyl  alcohol,  but  slower  in  the  presence 
of  glycerol,  mannitol,  or  arabinose.  In  the  absence 
of  nitrogenous  organic  matter,  the  chlorophyll  is 
gradually  replaced  by  an  orange-red  substance 
(greenish -white  in  the  absence  of  light). 

G.  A.  C.  Gough. 

Natural  colour  preserved  in  sectioned  green 
plant  tissue.  E,  A.  Jirouch  {Stain  Tech,,  1929, 
4,  17 — 19). — The  tissue  is  fixed  in  Keefe's  solution 
{Science,  1926,  64,  331),  frozen  in  a  20%  gum  arabic 
solution,  sectioned,  and  finally  mounted  in  glycerol 
jelly.  H.  W.  Dudley. 

Forcing  [of  plants]  by  warm  baths.  III.  K. 
Bokksch  (Biochem.  Z.,  1928,  202,  180— 201).— The 
fermentative  processes  of  hazel  catkins  are  followed 
in  terms  of  the  alcohol  and  acetaldehyde  liberated 
and  the  oxygen  utilised.  By  placing  the  buds  in 
luke-warm  water,  the  amount-  of  oxygen  they  can 
obtain  becomes  .insufficient  for  their  needs  and 
metabolic  products  of  anaerobic  respiration  (alcohol 
and  aldehyde)  accumulate.  The  oxygen  utilisation 
of  the  buds  19  hrs.  after  treatment  is  still  only  one 
half  that  of  the  controls,  whilst  42  hrs.  afterwards  it 
has  attained  the  control,  value  and  after  a  further 
2  days  it  has  become  greater  than  the  control.  It 
seems  probable  that  some  causal  relationship  exists 
between  the  injury  to  respiration  and  the  forcing  of 
the  buds.  P.  W.  Clutteebuck, 

Influence  of  radiations  on  the  germination  of 
seeds  and  the  growth  of  plants*  G.  Mezzadroli 
and  JE.  Vaketox  (Zvmologica,  1928,  3,  172 — 173). — 
The  presence  of  an  oscillating  circuit  increases  the 
percentage  gemination  of  seeds  by  25 — 50%.  This 
influence  continues,  usually  to  the  third  or  fifth  day 
after  germination,  the  plants  showing  double  the 
aerial  development  of  those  not  treated  in  this  way. 
The  waves  used  {0*5* — 2  metres  in  length)  appear  to 
be  without  further  effect  on  the  plants,  since  by  the 
twelfth  or  fifteenth  day  both  the  treated  and  the 
untreated  plants  show  the  same  aerial  growth. 

T.  H,  Pope. 

Dynamics  of  the  waxy  gene  in  maize.  11* 
Nature  of  waxy  starch,  R.  A.  Brink  (Biochem. 
J.3  192S,  22,  1349 — 1361). — The  waxy  and  non -waxy 
maize  starches  contain  nearly  equal  proportions  of 
at-  and  p-amylose  (amyio  pectin  and  amylose)  if 
determined  by  the  Ling  and  Nanji  method  (J.C.S., 
1923,  123,  2666).  Both  starches  on  hydrolysis  with 
malt  amylase  vteid  mainly  maltose  together  with 
traces  of  dextrose  associated  with  dextrine  us  materials. 
The  common  maize  starch,  is  converted  to  maltose  in 
this  way  more  rapidly  than  is  waxy  starch*  Inter¬ 
mediate  products  of  a  lower  specific  rotatory  power 
appear  during  the  conversion  of  waxy  starch  than 
during  the  hydrolysis  of  common  maize  star  eh.  The 
pure  -starch  of  the  latter  origin  contains  more  than 
twelve  times  as  much  organic  phosphorus  as  does  waxy 
starch.  This  difference  in  the  organic  phosphorus 
content  is  nob  due  to  a  deficiency  of  this  element  in 
the  endosperm  tissue.  The  total  phosphorus  content 
of  waxy  and  common  endosperm  meal  is  nearly  the 
same.  S.  3,  Zilva. 


Relationship  of  tetra-araban  to  tetragalactur- 
onic  acid,  the  chief  complex  of  pectin.  F,  Ehr¬ 
lich  and  F.  Schubert  (Biochem,  Z.,  1928,  203,  343— 
350). — Further  examination  of  the  crude  araban 
obtained  from  hydropectin  of  beet  by  treatment  with 
alcohol  (A.,  1926, 441)  shows  that  it  can  bo  precipitated 
from  solution  as  a  white  amorphous  powder,  the 
elementary  analysis  and  mol.  wt.  determinations  of 
which  indicate  that  it  is  tetra-araban  or  tetra- 
anhydrotetra~ara binose,  C20H32Oia,  |a]{?  —123°,  and 
yields  l-arabinose  on  hydrolysis  with  mineral  acids, 
The  substance  under  aseptic  conditions  is  very 
slowly  but  almost  completely  hydrolysed  to  l-arabiuose 
by  takadiastase.  The  fact  that  tetragalacturonic 
acid,  must  lose  4  mols.  of  carbon  dioxide  to 

give  a  compound  of  the  same  empirical  formula  as 
tetra-araban  and  the  close  spatial  similarity  of  rf-gtih 
acturonic  acid  and  l-arabinose  make  it  probable  that 
the  tetra-araban  component  of  pectin  is  formed  from 
ietragalactiiFome  acid  by  loss,  as  a  result  of  enzymic 
processes,  of  the  four  free  carbonyl  groups, 

P.  W,  Clutterbucic, 

Iodine  liberator  from  Laminaria.  T.  Dillox 
(Nature,  1929,  123,  161 — 162), — An  aqueous  extract 
of  the  fresh  fronds  of  Laminaria ,  when  acidified, 
liberates  iodine  from  potassium  iodide.  Preliminary 
experiments  suggest  that  the  agent  is  a  dialysablo 
organic  substance.  A.  A.  Eldridge. 

Favourable  action  of  potassium  iodide  on  the 
volatilisation  of  iodine  [in  sea-weeds]*  R 
Dangeard  (Compt.  rend.,  1928,  187,  1156 — 1158). 
— Sea-water  containing  0*1%  of  potassium  iodide 
greatly  increases  the  evolution  of  iodine  from  certain 
sea-weeds  (e.g.,  Laminaria  flezicaulis),  whilst  it  is 
without  effect  on  other  species  (e.g.,  Fucus  plat  year  pus) 

G,  A.  C.  Gough. 

High-  and  low-frequency  measurements  with 
Laminaria.  L.  R.  Bunks  (Science,  1928,  68, 
235 ) . — Os  ter  h  o  ut  fs  view  that  the  observed  change  of 
resistance  is  actually  a  change  in  the  permeability  of 
protoplasm  to  ions  is  supported  by  the  author's 
experiments.  A.  A.  Eldridge. 

Osmotic  pressure  of  cell-sap  of  plants.  H. 
Walter  (Ber.  deut.  bot.  Ges.,  1928,  46,  539 — 549). 
— The  osmotic  pressure  of  the  cell-sap  from  the 
leaves  of  certain  plants  has  been  determined  and 
comparisons  have  been  made  of  the  living  sap  and 
the  sap  from  plants  killed  in  various  ways. 

E.  A.  Lukt, 

Cell-sap  of  Valonia  and  Halicystis.  W.  C. 
Cooper,  jun.,  and  L.  R.  Blinks  (Science,  1928,  68, 
164 — 165) Determinations  of  potassium  are  recorded. 

Chemical  Abstracts. 

Penetration  of  strong  electrolytes  [into  plant 
cells].  W.  C.  Cooper,  jun.,  M.  J.  Dorcas,  and 
W.  J.  V.  Osterhout  (J.  Gen.  Physiol.,  1929,  42, 
427 — 433). — The  addition  of  ammonium  chloride 
to  sea-water  causes  Valonia  cells  to  float,  because  the 
very  permeable  salt-  reduces  the  specific  gravity  of 
the  sap.  Caesium  chloride  causes  flotation  because 
it  raises  the  specific  gravity  of  the  water  but  does  not 
penetrate  the  cell- wall.  Strong  electrolytes  penetrate 
very  slowly.  Potassium  is  absorbed  much  moro 
rapidly  than  sodium.  Lithium,  rubidium,  bromides. 
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bromates,  iodides,  iodates,  and  selenites  are  able  to 
penetrate,  but  most  of  the  complex  anions  and  the 
heavy  metals  are  unable  to  penetrate  the  cell-wall. 

E.  Boyland. 

Spectrophotometric  studies  of  penetration. 
V.  Resemblances  between  the  living  cell  and 
an  artificial  system  in  absorbing  methylene-blne 
and.  tr imethylthionin e „  M.  Irwin  (J.  Gen.  Physiol 
1029,  12,  407— 413) —The  partition  coefficients  of 
methylene-blue  and  azure-B  between  water,  chloro¬ 
form,  and  sap  as  determined  by  spectroscopic  methods 
are  compared  with  the  penetration  of  these  dyes  in 
cells.  The  layer  of  protoplasm  of  Valonia  at  pK  9*5 
behaves  like  a  layer  of  chloroform  in  absorption  of 
these  dyes,  but  the  sap  of  Nitdla  dissolves  more 
azure-B  from  chloroform  than  it  does  from  protoplasm. 

E.  Boyland. 

Permeability  test  with  radioactive  indicators. 
K.  Lamc-Hobo vttz  (Nature,  1929,  123,  277).— By 
the  use  of  thorium -B  as  radioactive  indicator,  it  is 
shown  that  lead  ions  do  not  enter  the  sap  of  living 
cells  of  Valonia  macrophysa  even  if  the  cells  are  kept 
for  several  months  in  lead  nitrate  solution ;  lead 
ions,  however,  readily  enter  the  sap  of  dead  cells. 
Radium  emanation  quickly  becomes  evenly  dis¬ 
tributed  between  the  sap  of  living  cells  and  the 
surrounding  sea-water.  A.  A.  Eldkidoe. 

E.M.F.  in  plants  arising  on  contact  with 
potassium  chloride  solutions  of  different  con¬ 
centrations.  K.  Stern  and  E.  Bunning  {Bio- 
chem.  Z.,  1928,  203,  400 — 108). — The  current  of 
injury  found  with  NiteUa  by  Osterhout  and  Harris 
M  Oen.  Physiol.,  1928,  11,  673 ;  12,  167)  to  be 
positive  when  the  cell  is  in  contact  with  concentrated 
solutions  and  negative  with  dilute  solutions,  is  found 
with  a  variety  of  leaves  always  to  be  negative  whether 
the  solution  is  of  higher  or  lower  concentration  than 
that  of  the  cell  sap.  P.  W,  Clutterbuck. 

Permeability.  Viscosity  and  interfacial  sur¬ 
face  tension.  J.  Tratfre  and  S.  H.  Whang  (Bio- 
chem.  Z.,  1928,  203,  363 — 369). — The  velocity  of 
flow  through  a  capillary  of  aqueous  solutions  of 
surface-active  materials  increases  inversely  with  the 
surface  tension,  and  the  permeability  and  therefore 
the  absorption  of  a  fluid  are  dependent  on  its  surface 
activity.  The  velocity  of  flow  of  water  in  a  glass 
tube  provided  with  a  membrane  layer  of  cholesterol 
or  lecithin  is  increased,  but  with  a  layer  of  gelatin, 
albumin,  or  peptone  is  scarcely  altered  in  comparison 
with  the  velocity  without  these  layers.  In  plants 
a  decrease  of  surface  activity  causes  therefore  an 
increased  movement  of  sap  and  so  may  result  in 
accelerated  growth.  P.  W.  Clutterbxjck. 

Formation  of  plant  membranes,  K.  Hess 

(Biochem.  Z.,  1928,  203,  409—420). 

P.  W.  Clhtterbuck. 

Preparation  of  lipins  from  organs  containing 
chlorophyll.  B.  Reward  (Biochem.  Z.,  1928, 
202,  399—402). — By  means  of  a  process  involving 
extraction  with  cold  acetone,  lipins,  free  from  chloro¬ 
phyll,  can  be  obtained  from  vegetables. 

W.  McCartney. 

.  Nature  of  tbe  unsap onifiable  fraction  of  the 
bpoid  matter  extracted  from  green  leaves.  E. 


Crenshaw  and  I.  Smkdley-Maclean  (Biochem.  J., 
1929,  23,  107 — 109). — Crystals  containing  about  5% 
of  oxygen,  m.  p.  72—75°,  separate  from  the  hot 
alcoholic  solution  of  the  imsaponifiable  matter  from 
cabbage  leaves  after  the  removal  of  the  sterols. 
Hentriacontane  is  also  present  in  this  fraction. 
Similar  treatment  of  the  unsaponifiable  matter  from 
spinach  yielded  only  hentriacontane. 

S.  S.  ZlLVA. 

Constancy  of  the  essential  oil  of  seedlings  of 
aniseed  fruit.  N,  V.  Ivanov  and  V.  F.  Grigorq- 
jeva  (Biochem.  Z.,  1928,  202,  284 — £93). — In  seed¬ 
lings  of  aniseed  fruit  during  germination  in  the  dark 
for  20  days  the  essential  oil  remains  unchanged  both 
in  amount  and  in  composition.  No  physiological 
explanation  for  the  presence  of  the  oil  has  so  far  been 
found.  W.  McCartney. 

Composition  of  the  root  of  Geimi  urbamtm,  L. 
J.  Cheymol  (Schweiz.  Apoth.-Ztg.,  1928,  68,  283— 
284;  Chem.  Zentr.,  1928,  ii,  457). — The  glucoside 
geoside,  m.  p.  146—147°,  [a]D  “53-80°  in  water,  on 
acid  hydrolysis  affords  eugenoi,  dextrose,  and  l-arabin- 
ose ;  hydrolysis  by  gease  affords  eugenoi  and  vician- 
ose;  by  emuMn,  eugenoi,  dextrose,  and  arabinose. 
Gease  is  present  in  the  root  as  an  insoluble  compound, 
e.0.,  with  tannin.  Dry  gease  is  decomposed  above 
98°;  in  aqueous  solution,  above  75°.  It  is  inactiv¬ 
ated  by  sulphuric  or  acetic  acid.  The  action  of 
gease  on  geoside  is  not  specific. 

A.  A.  Eldridge. 

Glutamine  and  allantoin  in  beetroot.  C. 
Ravenna  and  R.  Nuccorini  (Annali  Chim.  AppL, 
1928,  18,  509 — 512).— The  aqueous  extract  of  the 
roots  is  treated  with  a  slight  excess  of  basic  lead 
acetate,  to  the  filtrate  is  added  a  small  excess  of 
mercuric  nitrate,  and  the  precipitate,  suspended  in 
water,  is  decomposed  with  hydrogen  sulphide.  The 
filtrate,  freed  from  hydrogen  sulphide  by  distillation 
in  a  vacuum,  is  neutralised  with  ammonia  and  con¬ 
centrated  to  a  syrup  under  diminished  pressure. 
Sufficient  alcohol  is  then  added  to  cause  separation 
of  a  syrup,  which  is  redissolved  by  addition  of  a  few' 
drops  of  writer.  On  keeping,  the  liquid  deposits 
crystalline  glutamine. 

As  the  growth  of  the  beet  proceeds,  the  percentage 
of  glutamine  present  increases  from  0  035  (June)  to 
0*112  (October).  If  the  beets  are  stored  during  the 
winter  and  planted  again  at  the  beginning  of  spring, 
the  glutamine  gradually  disappears,  its  place  being 
taken  by  allantoin,  which  itself  disappears  later. 

T.  H.  Pope. 

Total  alkaloids  of  Datura  fastuosa,  L.,  and 
Datura  albaf  Nees,  from  the  Philippines. 
J.  M.  Mar  anon  (Philippine  J.  Sci.,  1928,  37,  251— 
260). — The  total  alkaloid  content  of  different  parts 
of  Datura  fastuosa  and  D.  alba,  collected  at  Manila 
at  different  times  of  the  year,  has  been  determined. 
D.  fastuosa  contains  more  alkaloids  in  its  leaves, 
seeds,  fruits,  and  roots  than  does  D.  alba ;  the  latter 
contains  a  higher  percentage  than  the  former  in 
its  flowers.  As  the  fruit  ripens  there  is  a  migration 
of  alkaloids  from  the  pericarp  to  the  seeds.  Apart 
from  the  seeds,  the  younger  portions  of  different 
parts  of  the  plants  contain  more  alkaloid  than  the 
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more  mature  portions.  The  possible  mode  of  form¬ 
ation  of  alkaloids  in  plants  is  discussed. 

C.  W.  Gib  by. 

Hydrocyanic  acid  in  Lotus.  P.  Guerin  (Compt. 
rend.,  1928,  187,  1158 — 1160). — Mainly  qualitative 
investigations  show  that  a  largo  number  of  the  plants 
of  this  genus  contain  hydrocyanic  acid.  The  leaves 
and  the  growing  cotyledons  contain  most  of  this 
constituent.  The  hydrocyanic  acid  of  L.  mrniculatm 
(0*02%  in  the  fresh  plant)  is  probably  insufficient  to 
injure  cattle.  G.  A.  0.  Gough. 

Physiology  of  apples.  X.  Chemical  changes 
in  stored  apples.  F.  Haynes  and  H.  K.  Archbold 
(Ann.  Bot>,  1928,  42,  905— 1017).— Methods  of 
determining  the  principal  chemical  constituents  of 
the  apple  are  described.  The  properties  which  favour 
keeping  are  found  to  be :  low  nitrogen  and  high 
sucrose  contents  and  probably  a  large  amount  of 
cell-wall  material.  Exhaustion  of  sucrose  and  acid 
is  coincident  with  the  death  of  the  apple,  and  it  is 
therefore  suggested  that  acid  metabolism  may  be 
an  essential  part  of  the  respiratory  cycle  of  this  fruit. 

E.  A.  Lunt. 

Composition  of  the  juices  of  some  American 
apples.  J.  S.  Caldwell  (Fruit  Prod.  J.  Amer. 
Vinegar  Inch,  1928,  8,  14 — 18). — Climatic  conditions 
(luring  development  and  maturity  produce  consistent 
and  sustained  effects  on  the  composition  of  apples; 
Analytical  data  for  various  varieties  arc  recorded . 

Chemical  Abstracts. 

Boron  compounds  in  fruits  and  vegetable 
products.  A.  S.  Dodd  (Analyst,  1929,  54,  15 — 22). 
— The  proportion  of  boric  acid  present  in  currants 
and  raisins  was  small  but  over  100  parts  per  million; 
in.  miscellaneous  dried,  fruits  it  varied  from  40  parts 
per  million  in  prunes  to  300  in  apricots  and  peaches, 
enough  being  present  to  make  it  necessary  to  allow 
for  the  presence  of  boron  in  jams,  tarts,  etc.  In  fresh 
fruits  boron  compounds  were  small,  from  31  to  62 
in  I0$,  but  calculated  on  the  dried  fruits  boric  acid 
varied  from  240  to  1090  in  10G.  The  prepared  dried 
acid  fruits  lose  boric  acid  as  the  drying  process  is 
carried  out  without  the  presence  of  an  alkaline  fixing 
agent.  D.  G.  Hewer. 

Boric  acid  in  oranges.  J.  T.  Dunn  and  H.  C.  L. 
Blgxam  (Analyst,  1929,  54,  28— 29).— Three  Cali¬ 
fornian,  three  South  African,  and  one  West  Indian 
samples  of  oranges  were  examined  for  the  presence 
of  boric  acid  in  the  rind  and  pulp.  In  every  ease  it 
was  present  in  quantities  comparable  with  that  found 
as  a  natural  constituent  of  a  large  number  of  vegetable 
substances,  and  no  evidence  of  addition  was  adduced. 

D.  G.  Hewer. 

Zinc  content  of  vegetable  foods.  G.  Bertrand 
and  B.  Benzon  (Compt.  rend.,  1928,  187,  1098 — 
1101), — The  zinc  content  of  a  wide  variety  of  fruits 
and  vegetables  is  of  the  order  of  1 — 3  mg.  per  kg.  of 
the  fresh  material.  In  general,  the  amount  of  zino 
increases  with  the  chlorophyll  content.  Garlic  and 
onion  bulbs,  millet,  maize,  lentil,  and  similar  grains 
contain  10—50  mg,  per  kg.  Polished  rice  contains 


about  2  mg,,  whilst  the  husks  give  values  as  high  as 
30  mg,  per  kg.  G.  A.  C.  Gougil 

Biology  of  metals.  I,  Localisation  of  lead 
by  growing  roots,  II.  Betardative  influence 
of  lead  on  root  growth.  F.  S.  Hammett  (Proto- 
plasma,  1928, 4, 183 — 186, 187 — 191). — Lead  absorbed 
by  growing  roots  of  Allium  cepa„  Phaseolus  vulgaris, 
and  Zm  mats  from  solutions  of  the  nitrate  was 
deposited  in  the  regions  of  growth  by  cell  division  as 
a  compound.  Lead  (10~5  to  5  X  1(H)  retards  the 
root  growth  of  seedlings.  Chemical  Abstracts. 

Effect  of  hydrogen-ion  concentration  on  the 
fixation  image  of  various  salts  of  chromium 
[in  plants].  C.  Zirkle  (Protoplasma,  1928,  4, 
201 — 227). — Experiments  with  root  tips  of  Zm  man 
are  described.  It  is  assumed  that  the  fixation  con¬ 
sists  of  a  double  decomposition  in.  which  the  cation 
of  the  fixative  unites  with  certain  elements  of  the 
cell  and  the  anion  with  others,  followed  by  reduction 
of  part  of  the  chromate  to  a  chromium  salt,  the 
chromium  then  being  combined  with  the  tissue  both 
as  anion  and  as  cation.  Chemical  Abstracts. 

Chlorosis  of  fruit  trees.  II.  Composition  of 
leaves  r  bark,  and  wood  of  shoots  in  cases  of 
lime-induced  chlorosis.  HI.  Chlorosis  of 
plums  due  to  potassium  deficiency.  T.  Wallace 
(J.  Pomology,  1928,  7,  172—183,  184— 198).— Xte 
leaves  and  bark  of  chlorotic  shoots  in  the  apple,  pear, 
plum,  and  raspberry  exhibit  a  high  percentage  of 
ash  in  the  dry  matter,  and  low  calcium  and  high 
potassium  contents  in  the  ash  itself.  In  the  wood  of 
chlorotic  shoots  the  changes  in  the  calcium  and 
potassium  contents  do  not  obtain. 

III.  A  chlorosis  of  plum  trees  due  to  deficiency  of 
potassium  is  described  in  which  the  chlorotic  leaves 
show  a  low  ash  content,  and  high  iron,  calcium, 
magnesium,  and  phosphorus,  and  low  potassium 
contents  in  the  ash.  The  conditions  in  which  this 
disease  is  observed  suggest  water-logging  as  a  passible 
cause.  E.  A.  Lust. 

Micro-determination  of  carbon.  M.  Ficlobx* 
— See  this  vo!.,  204. 

Determination  of  iodine.  J.  Schwaibold  ;  also 
J.  F.  Keith. — See  this  vol.,  337. 

Dehydration  apparatus.  W,  D.  Courtney 
(Science,  1928,  67,  653— 654).— An  apparatus  for 
biological  use  is  described.  A.  A.  Eldridge. 

Use  of  Hildebrand  hydrogen  electrode  in 
biological  solutions.  B.  E.  Cornish  (J.  Araer. 
Chem.  Soc.,  1928,  50,  3310— 3311).— The  Hilde¬ 
brand  hydrogen  electrode  (A.,  1913,  ii,  721)  may  be 
brought  rapidly  to  equilibrium  in  those  biological 
solutions  in  which  it  normally  attains  equilibrium 
only  very  slowly  by  repeated  saturation  with  hydro¬ 
gen,  which  is  attained  by  squeezing  a  rubber  bulb 
inserted  in  the  hydrogen  lead,  so  that  the  solution 
level  is  forced  entirely  below  the  platinum  a  few 
times.  *  S.  K.  Tweedy. 
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General,  Physical,  and 

Perturbation  theory  in  quantum  mechanics. 

A.  EL  Wilson  (Proc,  Roy.  Soc.,  1929,  A,  122,  589— 
598) . — Mathematical .  It  is  shown  that,  although 
the  series  of  perturbations  does  not  in  general  con¬ 
verge,  yet  it  usually  possesses  the  same  asymptotic 
character  as  in  the  classical  theory,  and  its  use  can 
therefore  be  justified.  The  investigation  is  limited 
to  systems  possessing  only  discrete  spectra,  and  the 
method  does  not  seem  adequate  to  deal  with  systems 
with  continuous  spectra.  L.  L.  BracmiSHAW. 

Assignation,  especially  of  multiple!  terms  to 
series  limits.  F.  Hund  (Z.  Physik,  1928,  52,  601 — 
609). — A  discussion  of  the  theory  of  multiplet  series. 

E.  B.  ROBEllTSOK. 

Light  scattering  and  the  hydrogen  spectrum, 

H.  S.  Allen  (Nature,  1929,  123,  127), — An  examin¬ 
ation  of  the  secondarjr  spectrum  of  hydrogen  suggests 
that  many  of  the  lines  arise  by  light  scattering,  as 
described  by  Raman  and  Krishnan  (this  vol,  240), 
The  lines  of  the  Balmer  series  are  emitted  by  atoms 
of  hydrogen,  and  the  neighbouring  molecules  are 
subjected  to  bombardment  by  light  quanta  of  corre¬ 
sponding  frequency,  A.  A,  Eldridge. 

Spectral  phenomena  of  spark  discharges, 

W.  Clarkson  (Phil.  Mag.,  1929,  [vii],  7,  322 — 331). — 

A  general  account  of  the  electrical  and  optical  pro¬ 
perties  of  spark  discharges  is  given  and  the  phenomena 
are  discussed  on  the  basis  of  the  dynamic  principles 
previously  laid  down  (ibid.}  1927,  [vii],  4,  849  etc.). 
The  observed  phenomena  are  in  good  agreement  with 
the  theoretical  deductions.  The  variation  of  the  arc 
and  spark  lines  of  helium  with  the  initial  condenser 
voltage  is  discussed  and  a  double  maximum  in  the 
are  intensities  is  attributed  to  a  duplication  of  Hashes. 
The  subsequent  reduction  of  spark  intensities  is 
attributed  to  the  diversion  of  energy  to  other  spectra 
derived  from  the  activated  state  of  the  gas.  With 
suitable  corrections  for  these  effects,  the  resulting 
intensity  curve  is  in  good  agreement  with  the  theory. 

A.  E.  Mitchell. 

Absorption  in  excited  helium.  J.  C.  McLen¬ 
nan,  R.  Rueuy,  and  E.  Allin  (Trans.  Roy.  Soc. 
Canada,  1928,  [in],  22,  III,  273 — 277).— The  amount 
of  light  absorbed  when  light  from  a  discharge  tube 
containing  helium  is  passed  through  a  weakly  excited 
column  of  the  gas  has  been  determined  quantitatively. 
The  percentage  absorption  is  measured  for  the  wave¬ 
lengths  6678,  5876,  5016,  3889  A.  It  is  pointed  out 
that  the  amount  of  absorption  observed  is  a  lower 
limit  necessary  for  producing  distinct  reversals  in  the 
apparatus  used.  A.  J.  Mee, 

b  b  363 


Inorganic  Chemistry. 

Band  spectrum  of  helium.  W,  Weizel  (Z. 
Physik,  1928,  51,  328 — 340). — Three  new  bands  are 
reported  at  4720,  4400,  and  4140  A. ;  one  of  these 
has  been  identified  as  the  2fp—4f$  band  of  the  para- 
system.  It  is  thought  the  available  evidence  can  be 
construed  to  show  that  the  helium  molecule  arises 
from  the  combination  of  two  excited  metastable 
helium  atoms,  and  not  from  one  normal  and  one 
excited  atom,  R.  W.  Lunt, 

New  bands  in  the  helium  spectrum,  W. 
Weizel  (Z.  Physik,  1928,  52,  175 — 196). — Nine  new 
bands  in  the  He2  spectrum  between  3785  and  4470  A. 
have  been  discovered  and  examined  with  a  grating 
spectrograph.  They  are  partly  higher  members  of 
series  already  known,  and  exhibit  to  a  marked  degree 
anomalies  which  occur  to  a  slight  extent  in  bands 
already  investigated.  It  appears  that  the  band 
spectrum  of  helium  gives  the  electronic  terms  required 
by  Hund’s  theory  of  molecular  spectra  (A.,  1927, 
183,  495,  801,  809).  The  doubling  of  the  rotational 
terms  of  the  -  and  A  levels  is  explained  by  the 
uncoupling  of  the  rotational  impulse  of  the  electron 
from  the  axis,  owing  to  rotation,  and  this  uncoupling 
explains  also  the  anomalies  of  many  of  the  terms. 
He2  is  as  yet  the  only  case  in  which  this  kind  of 
uncoupling  is  observed,  and  the  onty  band  spectrum 
in  which  all  the  terms  predicted  by  theory  are  found 
by  experiment.  E.  B.  Robertson. 

Helium  bands.  V.  Fujioxa  (Z,  Physik,  1928, 
52,  657—667). — The  difference  in  the  relative  in¬ 
tensities  of  the  helium  bands  when  excited  (a)  in  the 
gas  at  a  pressure  of  2*5  cm.  by  a  condensed  discharge 
at  20,000  volts  and  (6)  in  the  gas  at  8  mm.  pressure 
by  a  direct  discharge  at  500  volts  has  been  investigated. 
In  the  bands  at  4650  and  4540  A.  the  intensity 
maximum  is  found  to  lie  in  regions  of  higher  rotational 
quantum  number  in  the  condensed  than  in  the  direct 
discharge.  The  band  at  4540  A.  is  relatively  much 
stronger  in  the  latter  than  in  the  former,  although  in 
both,  cases  the  absolute  intensity  of  the  band  at 
4650  A.  is  much  the  greater.  A  table  is  given  of  the 
relative  intensities  of  a  number  of  ortho-  and  par- 
helium  bands  in  the  direct  and  condensed  discharges, 
referred  to  4650  A.  as  standard. 

The  bands  at  4950  and  5350  A.,  which  are  relatively 
stronger  in  the  negative  glow  of  the  direct  discharge, 
have  been  analysed  under  a  dispersion  of  8  A. /mm., 
and  their  origin  is  discussed.  E.  B.  Robertson. 

Triplets  of  helium,  J.  A.  Gaunt  (Proc,  Roy. 
Soc,  1929,  A,  122,  513—532,  and  Phil.  Trans,  1929, 


BRITISH  CHEMICAL  ABSTRACTS. — A, 


364 


A,  228,  151 — 196). — Heisenberg's  calculation  (A., 
1927,  5),  based  on  Schrodinger’s  equation,  of  the 
triplet  separations  of  helium  is  open  to  a  number  of 
objections,  the  chief  being  that  the  radius  of  the  inner 
orbit  is  neglected  in  comparison  with  that  of  the 
outer,  even  when  the  principal  quantum  number  of 
the  latter  is  only  2.  The  theory  of  an  atom  with  two 
electrons  is  now  developed  on  the  basis  of  Dirac's 
^-number  theory  (cf.  A.,  1928,  344,  456),  as  inter¬ 
preted  in  terms  of  wave-mechanics  by  Darwin  (ibid., 
570).  The  main  differences  between  the  present 
method  and  that  of  Heisenberg  are  that  (1)  part  of  the 
spin  effect  is  included  from  the  start  in  Dirac’s 
equation,  whereas  Heisenberg  first  applies  the  per¬ 
turbation  by  the  electrostatic  interaction  of  the 
electrons  with  a  complete  neglect  of  spin,  and  then 
superposes  the  much  smaller  spin  perturbation,  and 
(2)  the  spin  energies  are  calculated  in  a  straight¬ 
forward  manner  by  means  of  integrals  involving  the 
wave-functions,  and  are  not  taken  from  a  model  built 
up  of  processing  vectors.  The  method  of  calculation 
for  a  helium  atom  with  one  excited  electron  is 
outlined  and  the  resulting  triplet  separations  are 
given.  A  perturbation  theory  is  developed  for 
nearly  degenerate  systems.  The  spin  energy  terms 
used  are  practically  the  same  as  Heisenberg’s,  witli 
the  omission  of  those  which  are  already  accounted  for 
in  Dirac’s  equation.  It  is  shown,  however,  that  this 
energy  not  only  corresponds  with  classical  theory, 
hut  also  arises  naturally  from  Dirac’s  theory.  A 
simple  formula  is  obtained  for  the  mutual  potential 
energy  of  two  electrons.  L.  L.  Birctjmshaw. 

Effect  of  combined  electric  and  magnetic 
fields  on  the  helium  spectrum.  J.  S.  Poster 
(Proc,  Roy.  Soe,,  1929,  A,  122,  599 — 603). — A  study 
has  been  made  of  the  effect  of  simultaneous  parallel 
electric  and  magnetic  fields  on  certain  of  the  more 
intense  helium  lines.  The  light  was  analysed  with  a 
prism  spectrograph  of  high  dispersion  (cf.  A.,  1924, 
ii,  323).  Photographs  are  recorded  showing  the 
perpendicular  components  of  the  parhelium  group 
2P—5Q  (4388  A.)  in  an  electric  field  of  63,000  volts/ 
cm.  and  a  magnetic  field  of  1650  gauss,  and  of  the 
parallel  and  perpendicular  components  of  the  ortho- 
helium  group  (4471  A.),  taken  when  fields  of 

60,000  volts /cm,  and  2250  gauss  were  applied  to  the 
source.  The  expected  combined  effect  lias  been 
found  for  all  principal  and  sharp  series  lines  which 
appeared  on  the  plates  (4713,  5015,  4438  A.),  and  for 
the  components  of  the  diffuse  lines  which  are  resolved. 
The  magnetic  separation  is  independent  of  the  magni¬ 
tude  of  the  Stark  effect.  Certain  Stark  components 
which  were  known  to  vanish  in  moderate  fields  now 
reappear  under  the  action  of  stronger  fields,  as 
predicted  in  the  quantum  mechanical  explanation  of 
the  Stark  effect  for  helium.  L.  L.  Bmc umshaw. 

Effect  of  electric  and  magnetic  fields  on  the 
helium  spectrum.  J.  S.  Roster  (Nature,  1929, 
123,  414). — Many  lines  which  are  not  ordinary  Stark 
components  havo  been  observed ;  they  show  no 
decided  polarisation  and  are  well-defined .  A  magnetic 
field  of  15,000  gauss  perpendicular  to  an  electric  field 
of  0—15,000  volts  per  cm.  was  employed. 

A.  A.  Eldridcse* 


Anomalous  17-values  in  the  spectrum  of  ionised 
argon  (A  ix).  C.  J.  Barker  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1928,  31,  1041 — 1045). — 
Theoretical.  It  is  found  that  for  the  Zeeman  effect 
in  the  spectrum  of  simply  ionised  argon  (cf.  this  vol,, 
3)  the  ^-values  of  many  terras  differ  from  the  Landd 
(7-formula,  The  values  belonging  to  four  different 
coupling  schemes  for  the  terms  arising  from  the 
coupling  of  the  4 p  and  5 s  electron  are  calculated  and 
compared  with  those  found  experimentally, 

N.  M.  Bligil 

Zeeman  effect  in  the  argon  spark  spectrum 
(A  ii).  0.  J.  Barker,  T.  L.  de  Bruin,  and  P. 
Zeeman  {Z.  Physik,  1928,  52,  299 — 300). — In  the 
authors’  previous  work  on  this  subject  (this  vol.,  3), 
in  which  measurements  were  made  on  the  grating 
photographs  by  means  of  a  comparator,  there  was 
apparently  a  slight  discrepancy  in  the  law  of  summ¬ 
ation  of  the  0-terms  for  terms  of  the  4 p  electron  with 
J555 1.  The  work  has  been  checked,  using  a  photo¬ 
electric  photometer,  and  the  discrepancies  appear  to 
have  been  due  to  errors  in  the  optical  method,  too 
high  results  having  been  obtained  for  the  widths  of 
very  close  doublets,  13.  B.  Robertson. 

Structure  of  induction  spectra  of  rare  gases. 
A.  T.  Williams  (Univ,  nae.  La  Plata,  estud.  eien,, 
1928,  No.  82,  253 — 281). — The  induction  method  of 
excitation  facilitates  the  separation  of  different  orders 
of  the  spectra  of  an  element.  The  spectra  of  argon, 
Jcrypton,  and  xenon  were  examined.  Two  new  lines, 
3354  A.,  3(l£3—6p8)  and  3355  A.,  4(153— 6j?g)  in  the 
argon  spectrum  are  classified  with  Meissner’s  terras. 

Chemical  Abstracts. 

Intensities  of  the  light  of  the  oxygen  green  line 
in  the  night  sky,  J.  C.  McLennan,  J.  H.  McLeod, 
and  H.  J.  C.  Ireton  (Trans.  Roy.  Soe.  Canada,  1928, 
[iii],  22,  III,  397 — 412). — In  order  to  obtain  some 
information  on  the  origin  of  the  excitation  of  the 
lion-polar  aurora  and  on  the  composition  and  physical 
state  of  the  upper  atmosphere,  some  experiments  were 
made  to  determine  whether  the  intensity  of  the 
oxygen  green  line  varied  during  a  single  night.  The 
apparatus  is  fully  described.  There  was  no  regular 
diminution  in  intensity  Immediately  after  sunset,  but 
it  reached  a  maximum  about  an  hour  after  midnight, 
and  then  diminished  until  sunrise.  Measurements  on 
the  total  intensity  of  the  green  line  radiation  for  a  series 
of  successive  moonless  nights  showed  large  variations. 
The  origin  of  the  maximum  value  attained  about 
midnight  is  associated  with  solar  radiation.  It  may 
be  that  when  oxygen  in  the  upper  atmosphere  is 
irradiated  with  light  of  very  short  wave-length  it 
passes  into  the  atomic  state  from  which  spontaneous 
transitions  take  place,  giving  rise  to  the  green  line. 
Light  of  longer  wave-length  may  inhibit  the  process 
and  prevent  the  accumulation  of  oxygen  in  the  atomic 
state.  In  order  to  explain  the  time  of  maximum 
intensity,  it  is  possible  that  the  upper  atmosphere 
may  be  irradiated  at  night  with  solar  light  refracted 
or  scattered  laterally  into  it  from  beams  that  are 
projected  over  the  earth  and  graze  its  surface.  The 
ratio  of  the  energ3r  of  scattered  solar  light  waves  of 
wave-length  less  than  2070  A.  to  that  of  those  longer 
than  2500  A.  would,  in  the  region  of  very  low  pressure, 
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increase  after  sunset  up  to  midnight  and  then  decrease. 
If  this  view  is  true  the  upper  atmosphere  must  always 
be  glowing  more  or  less  feebly  with  a  faint  green  light. 

A.  J.  Mee. 

Arc  spectrum  of  nitrogen  in  the  extreme  ultra¬ 
violet.  K.  T.  Compton  and  J.  C.  Boyce  (Physical 
Rev.,  1929,  [ii],  33,  145 — 153). — Lines  in  the  arc 
spectrum  of  nitrogen  excited  by  controlled  electron 
impact  were  photographed  in  a  vacuum  spectrograph 
in  the  region  from  500  to  1200  A.  These  lines,  to¬ 
gether  with  all  other  available  data,  are  tabulated  and 
used  for  a  fairly  complete  analysis  of  the  spectrum, 
in  good  agreement  with  the  predictions  of  the  Hund 
theory.  A  Grotrian  diagram  of  the  nitrogen  atom  is 
constructed.  The  ionisation  potential  is  14*48  volts, 
and  the  mefcastable  levels  %D  and  2P  have  energies 
corresponding  with  2*37  and  3-56  volts,  respectively, 
in  good  agreement  with  the  predictions  of  Kaplan 
and  Carlo  from  a  study  of  active  nitrogen  (cf.  A., 
1928,  683).  N.  M.  Bltgh. 

Excitation  of  the  aurora  green  line  in  active 
nitrogen.  J,  Kaplan  (Physical  Rev.,  1929,  [ii], 
33,  154 — 156;  ef.  A.,  1928,  566). — The  auroral  green, 
line  has  been,  excited  in  the  nitrogen  afterglow  when 
oxygen  was  present  in  the  discharge  in  which  the 
active  nitrogen  was  produced  and  observed.  The 
interpretation  of  the  phenomenon  is  based  on  Kaplan 
and  Carious  explanation  of  active  nitrogen  (cf.  pre¬ 
ceding  abstract).  N.  M.  Bligh, 

Are  spectrum  of  chlorine.  K.  Majttmdar 

(Mature,  1929,  123,  131). — Lines  which  Laporte  (A., 

1928,  805)  ascribed  to  the  transition  4 M%  (N  — No) 
are  attributed  to  4i¥2  —  02),  and  the  ionisation 
potential  of  chlorine  is  estimated  to  be  about  13 
volts.  A.  A.  Eldridge. 

Analysis  of  first  spark  spectrum  of  sulphur. 
D.  K.  Bhattacharyya  (Proc.  Roy.  Soc,,  1929,  A, 
122,  416—429;  ef.  Ingram,  A.,  1928,  1068).— Saha's 
extension  of  the  irregular  doublet  law,  which  shows 
that,  knowing  the  spectra  of  two  elements  in  any 
group  of  successive  elements  which  are  reduced  by 
electric  discharge  to  the  same  electronic  constitution, 
then  the  spectra  of  the  remaining  elements  can.  be 
predicted  (cf.  A.,  1928,  209),  has  been  successfully 
applied  to  the  analysis  of  the  first  spark  spectrum  of 
sulphur,  and  59  lines  are  classified.  In.  an  attempt  to 
identify  the  doublet  spectrum  of  S  n,  84  lines  have 
been  measured  in  the  region  5712— 7715  A.,  a  pure 
sulphur  tube  of  Wood  type  being  employed.  With 
two  exceptions,  none  of  the  lines  agrees  with  those 
previously  found  by  Bungartz  (A.,  1925,  ii,  609), 
who  apparently  used  a  lower  excitation  and  did  not 
get  lines  of  Sir.  An  interesting  band  spectrum  of 
sulphur  was  observed  in  the  near  infra-red,  extending 
from  7574  to  7057  A.,  the  bands  having  a  close 
resemblance  to  the  A,  «,  a  >  a"  bands  of  oxygen. 

L.  L.  Bircumshaw. 

Polarisation  of  resonance  radiation  and  the 
breadth  of  spectral  lines.  A.  Ellett  (Proe.  Iowa 
Acad.  Sci.,  1927,  34,  283). — Observations  on  the 
polarisation  of  the  ZUine  resonance  radiation  of 
sodium  indicate  that  the  transition  probabilities  for 
the  various  components  of  the  Zeeman  pattern  are 
substantially  in  agreement  with  the  predictions  of 


the  summation  rule.  The  distribution  of  energy  in 
the  exciting  line  is  due  practically  entirely  to  the 
Doppler  effect.  Chemical.  Abstracts. 

Magneto-optical  determination  of  the  intensity 
of  the  first  two  members  of  the  principal  series 
of  potassium  and  the  vapour  pressure  of  potass¬ 
ium.  J.  Weller  (Ann,  Physik,  1929,  [v],  1,  361 — 
399). — See  A,,  1928,  1067.  The  ratio  of  the  first  to 
the  second  member  (temp.  253—296°)  is  now  given  as 
98*5 :  14-5%,  and  the  formula  for  the  vapour 
pressure  as  log  ^““—20,590/4*5717^  10*133  or 
—21, 100/4*571 7*+ 10*37  according  to  the  method 
used. 

Beryllium  spectrum  in  the  region  X  3367 — 
1964  A.  S.  N.  Bose  and  S.  K.  Mukheejee  (Phil. 
Mag.,  1929,  [vii],  7,  197— 200).— The  lines  of  beryll¬ 
ium  at  2351,  2175,  2126,  2056,  and  2033  A.,  reported 
as  singlets  by  Bowen  and  Millikan  (A.,  1926,  985),  are 
shown  to  be  doublets  of  approximate  wave-number 
difference  2*6.  These  are  probably  triplets  due  to  the 
triplet  P-terms,  but  it  was  impossible  to  separate  the 
P2  and  P3  lines.  The  earlier  results  of  Rowland  and 
Tatnall  and  of  Glaser  (A.,  1922,  ii,  675)  have  been 
verified.  Four  new  lines,  a  doublet  at  3019,  a 
triplet  at  2986,  and  singlets  at  3110  and  2738  A.,  have 
been  discovered.  By  feeding  a  large  quantity  of  the 
metal  or  its  salt  into  an  arc  the  lines  at  3321,  2651, 
2494,  and  2175  A.  have  been  obtained  in  reversal, 
indicating  the  common  origin  of  the  lines  in  the 
p-level  as  classified  by  Bowen  and  Millikan.  The 
vacuum  spark  spectrum  comprises  ten  bands  degraded 
towards  the  red.  The  measurements  of  the  edges 
vary  over  the  range  2474*2—2189*0  A. 

A.  E.  Mitchell. 

Transition  probabilities  in  the  Ca  II  spec¬ 
trum,  A,  Zwann  (Nafcurwiss.,  1929, 17,  121—122), 
—If/  denotes  the  strength  of  a  spectral  line  expressed 
as  a  ratio  of  the  dispersion  or  absorption  of  the  line  to 
the  dispersion  or  absorption  of  an  elastic  and  isotropic 
electron,  vibrating  with  the  same  frequency  and 
defined  according  to  the  classical  theory,  then  /  for 
the  two  components  of  the  calcium  line  22&~~22P 
together  equals  1*08  and  for  the  three  components  of 
the  line  32I)— 22F  together,  equals  0*09.  The  corre¬ 
sponding  values  of  Einstein’s  A  are  1*55  X 108  and 
1*3x10’,  respectively.  W.  E.  Downey. 

Fine  structure  of  the  principal  series  of  caesium 
and  rubidium.  A,  Filippov  and  E.  Gross  (Natur- 
wiss.,  1929,  17,  121). — The  caesium  lines  4593  and 
4555  A.  have  been  examined  in  absorption  by  means 
of  an  echelon  grating  of  30  plates.  Each  line  shows 
two  components.  The  rubidium  emission  lines  at 
4215  and  4201  A.  also  show  two  components  each. 

W.  E.  Downey.  , 

First  spark  spectrum  of  mercury,  Hg  ii.  F. 
Pasohen  (Sitzungsber.  JPreuss.  Akad.  Wiss.  Berlin, 
1928,  536 — 546). — An  apparatus  is  described  for 
investigating  the  first  spark  spectrum  of  mercury, 
Hg  u.  The  wave-lengths  of  a  large  number  of  lines 
are  given  and  a  term  table  is  drawn  up.  The  spectrum 
is  discussed.  A.  J.  Mee. 

Second  spark  spectrum  of  mercury,  Hg*  m. 
J.  C.  McLennan,  A,  B.  McLay,  and  M.  F.  Crawford 
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(Trans.  Roy.  Soc.  Canada,  1928,  [iii],  22,  III,  247— 
251). — The  extreme  ultra-violet  spectrum  of  a  mercury 
spark  in  hydrogen  has  been  reinvestigated,  wave¬ 
length  measurements  being  made  in  the  range  1935 — 
1350  A.  A  zinc-aluminium  spark  was  used  as  a 
comparison  spectrum .  The  spectrum  of  an  alternat¬ 
ing  discharge  through  mercury  vapour  in  a  vacuum 
wFas  also  studied.  By  the  use  of  an  inductance  in 
series  with  the  discharge  the  number  of  lines  between 
1750  and  700  A.  was  reduced  considerably.  The 
lines  classified  in  this  region  appeared  in  the  lower 
excitation  discharge  spectrum,  so  that  they  probably 
belong  to  the  Hg++  spectrum  and  not  to  any  more 
highly  ionised  mercury  spectrum .  In  the  analysis 
Carroll's  wave-lengths  are  used  below  1350  A.  There 
is  similarity  between  the  Au  11  and  Hg  in  spectra. 

A.  J.  Mee. 

First  spark  spectrum  of  thallium,  T1  n.  J.  C. 
McLennan,  A.  B.  McLay,  and  M.  F.  Crawford 
(Trans.  Roy.  Soc.  Canada,  1928,  [iii],  22,  III,  241 — 
245). — The  spectrum  of  the  thallium  spark  has  been 
investigated  and  analysed,  aluminium  and  zinc  spark 
spectra  being  used  as  standards.  A  table  giving 
frequency,  intensity,  and  term  combination  of  each 
line  is  drawn  up.  The  intensities  of  all  the  classified 
lines  are  in  good  agreement  with  theory.  A  compari¬ 
son  of  the  3P  and  3D  intervals  of  Ga  rr,  In  n,  T1  n, 
and  Hg  i  is  made,  and  indicates  points  of  similarity 
between  these  spectra.  The  relative  positions  of 
the  singlet  and  triplet  term  systems  of  Tl  n  agree  well 
with  those  of  the  corresponding  systems  of  Zn  I,  Cd  i, 
and  Hgi.  A.  J.  Mee. 

Wave-length  measurements  in  the  vacuum 
spark  spectrum  of  lead  from  2200  to  5000  A. 
S.  Smith  (Trans.  Roy.  Soc.  Canada,  1928,  [iii],  22, 
III,  331 — 335), — The  work  of  Carroll  on  wave-lengths 
of  the  vacuum  spark  spectrum  of  lead  up  to  1936  A. 
is  extended  to  5000  A.  A  table  of  wave-lengths  is 
given.  (Cf.  A.,  1926,  214.)  A.  J.  Mee. 

Black  body  [radiation]  at  the  m.  p.  of  pallad¬ 
ium  by  the  tube  method.  G.  Ribaud  and  S. 
Nikitine  (Compt.  rend.,  1929,  188,  618 — 620). — 
Measurements  on  an  electrically-heated  palladium 
tube,  80  x  1*5  mm.,  by  0*5  mm.  thickness,  and  with  a 
cavity  0*3  mm.,  give  constant  values  for  the  filament 
current  when  the  mechanical  tension  of  the  tube  is 
below  2*5  g. /mm. 2 ;  at  higher  tensions  the  temperature 
of  rupture  is  lowered  sharply  8°,  and  the  phenomenon 
is  attributed  to  an  allotropic  transformation  of 
palladium  8°  below  its  m .  p .  The  tube  method  gives  an 
excellent  pyrometric  bench  mark,  since  the  temper¬ 
ature  can  be  followed  closely  to  the  fusion  point. 

R.  Brightman. 

Intensities  of  some  Fe*  multiplets  in  the  arc 
and  chromosphere  spectra.  W.  Clarkson  (Phil. 
Mag.,  1929,  [vii],  7,  9S — 105). — Intensity  measure¬ 
ments  of  the  24F—  2F'  and  24$1— 24D  multiplets  for 
ionised  iron,  the  iron  arc,  and  the  chromosphere  have 
been  examined.  In  all  cases  there  are  wide  divergences 
from  the  theoretical  intensities  of  individual  lines. 
In  each  multiplet  there  is  one  line  4520  and  4549  A., 
which  is  abnormal  relative  to  the  others.  Ionised 
iron  is  similar  to  ionised  nickel  and  cobalt  in  that  the 
multiplet  summation  rules  apply  only  when  extended 


to  cover  the  total  series  of  both  multiplets.  The 
total  summation  rule  shows  the  iron  arc  spectrum  to 
be  free  from  self-absorption  whilst  it  demonstrates 
the  self -reversal  of  the  solar  spectrum, 

A.  E.  Mitchell. 

Predicted  lines  of  Cr  II  in  the  spectra  of  the 
sun  and  of  a  PerseL  T.  Dunham,  jun.,  and  C.  E. 
Moore  (Astrophys.  J.,  1928,  68,  37 — 41). 

Influence  of  a  hydrogen  atmosphere  on  the 
arc  spectra  of  certain  metals.  H.  Crew  (Phil. 
Mag.,  1929,  [vii],  7,  312 — 316). — Many  of  the  effects 
of  a  hydrogen  atmosphere  on  arc  spectra  previously 
observed  (A.,  1901,  ii,  81)  are  attributed  to  pole 
effects  in  the  apparatus  employed.  A  new  apparatus 
eliminating  pole  effects  has  been  devised  and  by  its 
use  many  of  the  effects  previously  observed  have 
disappeared.  Some  notable  results  attendant  on  the 
change  of  atmosphere  round  an  arc  from  air  to  hydrogen 
are  recorded  in  the  arc  spectra  of  magnesium,  zinc, 
aluminium,  cadmium,  and  carbon.  The  general  effects 
are  the  broadening  of  certain  reversals,  the  reduc¬ 
tion  in  intensity  of  most  of  the  lines,  particularly 
triplets,  the  reduction  in  intensity  of  lines  due  to 
impurities  in  magnesium  and  zinc,  and  the  enhance¬ 
ment  of  such  lines  in  the  spectra  of  aluminium, 
cadmium,  and  carbon.  A.  E.  Mitchell. 

JT-Radiation  of  the  lightest  elements.  M. 
Sodermann  (Z.  Physik,  1929,  52,  795 — 807). — By 
using  an  optical  glass  grating  with  220  lines  per  ram., 
the  wave-lengths  of  the  if -series  X-ray  spectral  lines 
of  the  elements  from  beryllium  to  aluminium  have 
been  measured.  The  results  obtained  are  compared 
with  those  of  previous  investigators. 

J.  W.  Smith. 

Absorption  spectra  of  the  vapours  of  tin, 
silver,  and  manganese  between  5500  and  2140  A. 
R.  G.  Loyarte  and  A.  T.  Williams  (Physikal.  Z,, 
1929,  30,  68 — 75). — The  absorption  spectra  of  tin, 
silver,  and  manganese  vapours  have  been  obtained 
at  temperatures  between  1200°  and  2200°.  For  tin 
and  manganese  the  results  of  Zumstein  (A.,  1926,  107, 
453)  and  of  McLennan,  Young,  and  McLay  (A.,  1925, 
ii,  454)  are  confirmed.  Lines  corresponding  with  the 
ionised  atom  have  been  observed  in  the  spectrum  of 
silver.  The  results  are  in  agreement  with  Hand's 
theory  as  to  the  relation  between  the  deeper  atomic 
levels  and  absorption  spectra.  The  equation  N'/N= 
e-E!RT}  X'  being  the  number  of  excited  atoms,  N  the 
total  number  of  atoms,  has  been  applied  to  the  data 
on  tin  with  satisfactory  results.  R.  A.  Morton. 

Series  of  the  arc  spectrum  of  tin.  A.  T. 
Williams  and  F.  Charola  (J.  Phys.  Radium,  1928, 
[vii],  9,  377 — 385). — A  number  of  hitherto  unclassified 
terms  in  the  are  spectrum  of  tin  have  been  investigated 
and  identified  and  origins  are  assigned  to  them.  A 
table  is  given  in  which  all  the  known  terms  are 
summarised,  and  this  is  illustrated  by  a  Grotrian 
diagram.  It  is  shown  that  the  structure  of  the 
spectrum  is  in  accord  with  the  theory  of  Hund. 

J.  L.  Buchan. 

Intercombinations  in  the  arc  spectrum  of 
carbon.  D.  S.  Jog  (Nature,  1929,  123,  31 8). —In  a 
heavy  arc  spectrum  of  Acheson  graphite  in  the  region 
2000  A.  the  following  inter-eombination  lines  wTere 
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identified  :  51313,  1D2—*Pl  (2 L2^ — L2M  ;  51356, 
iD2-3P2  (2 Lz< — L2Mj)  ;  39862,  (2L2« — 

Pglfj),  whence  3P1™-1jSo=20474,  corresponding  with 
X  4884*2  A.,  which  was  not  observed  in  the  coronal 
spectrum.  A.  A.  Elbridge, 

Relative  intensities  of  the  Stark  effect  com¬ 
ponents  of  the  [Balmer]  H $  and  Hy  lines.  H. 
Hark  and  R.  Wierl  (Z.  Physik,  1929,  53,  526 — 
541). — -A  more  detailed  account  of  work  already 
published  (A.,  1928,  1168). 

Critical  potential  of  the  Geiger  point  counter. 
0.  Klemperer  (Z.  Physik,  1928,  51,  341 — 349;  cf. 
Geiger  and  Klemperer,  ibid.,  49,  753). — For  all  dimen¬ 
sions  of  the  counter  and  gas  pressures  the  initial 
potential  at  which  the  current  in  the  point  counter 
increases  from  10“13  to  10“10  amp,  is  dependent  on 
only  two  constants  :  the  number  of  positive  ions 
required  to  liberate  an  electron  from  a  metal  surface 
and  the  range  of  the  electrons.  It  was  the  same  for 
air,  hydrogen,  and  carbon  dioxide.  Variations  from 
this  condition  appear  only  at  very  high  ionic  velocities. 

J.  W.  Smith. 

Ionisation  potentials  of  the  rare-earth  elements 
in  relation  to  their  position  in  the  periodic 
system.  L.  Rolla  and  G.  Piccardi  (Phil  Mag., 
1929,  [vii],  7,  286 — 301). — A  method  for  the  deter¬ 
mination  of  the  ionisation  potential  of  a  metal, 
based  on  the  measurement  of  the  current  flowing 
between  two  electrodes  in  a  gas  flame  in  which  a 
salt  of  the  metal  is  being  volatilised,  has  been  devel¬ 
oped  and  shown  to  yield  results  in  agreement  with 
those  calculated  from  spectroscopic  data.  The 
method  is  applied  to  determinations  of  the  ionisation 
potentials  of  the  rare-earth  metals,  which  are  shown 
to  lie  between  5*49  volts  for  lanthanum  and  7*06 
volts  for  yttrium.  Comparison  with  the  other 
elements  places  the  rare-earth  metals  at  the  end  of  the 
fifth  period  of  the  periodic  system,  a  result  in  general 
agreement  with  their  chemical  properties.  With  the 
exception  of  cerium  the  ionisation  potentials  increase 
regularly  with  increasing  atomic  number.  Gadolin¬ 
ium  exhibits  no  special  peculiarities,  indicating  that 
such  peculiarities  must  have  their  origin  in  the  inner 
zones  of  the  atomic  structure.  The  results  indicate 
.that,  with  the  possible  exception  of  cerium,  the 
external  electronic  shell  is  the  same  for  all  the  rare 
elements.  The  ionisation  potential  of  cerium,  6*91 
volts,  is  attributed  to  the  less  basic  character  of  this 
element.  A.  E.  Mitchell. 

Photo-electric  effect  at  low  temperatures.  J.  C. 
McLennan,  L.  A.  Matiieson,  and  C.  D.  Niven 
(Trans.  Roy.  Soc.  Canada,  1928,  [iii],  22,  III,  279— 
287). — When  a  potassium  photo-cell  is  cooled  to  liquid 
air  temperatures  the  emission  for  all  wave-lengths 
of  incident  light  is  decreased,  that  for  longer  wave¬ 
lengths  being  affected  most.  The  measurements  have 
been  extended  with  potassium  down  to  the  temper¬ 
ature  of  liquid  hydrogen  (—252°),  and  the  current  is 
still  found  to  decrease.  The  results  are  discussed.  It  is 
possible  that  an  electrical  double  layer  at  the  surface 
of  the  potassium  is  responsible  to  a  large  extent  for 
the  change.  The  temperature  variation  of  the 
threshold  frequency  may  be  related  to  the  Thomson 


coefficient  in  metallic  conduction.  Also  a  change  in 
the  absorption  coefficient  with  temperature  may  be 
partly  responsible  for  the  change  in  emission,  but  this 
cannot  be  the  sole  cause.  A.  J.  Mee. 

Influence  of  adsorbed  gas  on  the  photo¬ 
electric  sensitivity  of  coconut  charcoal.  O.  von 
Atjwers  (Z.  Physik,  1928,  51,  618— 637).— The 
photo-electric  sensitivity  of  coconut  charcoal  to 
mercury  arc  light  has  been  determined  in  relation  to 
the  nature  of  the  adsorbed  gas;  the  effects  due  to 
hydrogen,  nitrogen,  and  air  have  been  examined. 
Only  small  differences  are  found  between  these  gases. 
The  sensitivity  of  the  charcoal  surface  diminishes  as 
the  adsorbed  gas  is  removed,  and  its  value  in  the 
presence  of  adsorbed  gas  is  approximately  independ¬ 
ent  of  the  pressure  of  the  gas.  R.  W.  Ltjnt. 

Oscillations  in  ionised  gases.  L.  Tonics  and 
I.  Langmuir  (Physical  Rev.,  1929,  [ii],  33,  195 — 210). 
— Langmuir’s  theory  of  electronic  and  ionic  oscillations 
in  an  ionised  gas  is  developed,  and  experimental 
investigation  is  made  over  a  frequency  range  of 
1 — 1000  megacycles.  The  very  rapid  electronic 
oscillations  leave  the  heavier  positive  ions  unaffected, 
whilst  the  ionic  oscillations  are  so  slow  that  the  electron 
density  has  its  equilibrium  value  at  all  times.  They 
vary  in  type  according  to  wave-length,  from  the  shorter 
ones  similar  to  the  electron  vibrations  to  the  longer 
ones  similar  to  sound  waves,  an  approximate  transition 
range  being  established.  N.  M.  Bligh. 

Characteristic  oscillation  of  free  electrons  in  a 
constant  magnetic  field.  S.  Benner  (Naturwiss., 
1929,  17,  120 — 121). — The  theory  of  Appleton  and 
Barnett  (Electrician,  1925,  94,  398)  has  been  experi¬ 
mentally  proved.  W.  E.  Downey. 

Influence  of  the  level  of  origin  of  the  photo- 
electrons  on  the  distribution  in  space  of  their 
initial  directions.  P.  Auger  (Compt.  rend.,  1929, 
188,  447 — 550;  cf.  A.,  1926,  1188). — Electrons  from 
the  Jf- level  behave  as  if  they  possess  no  motion  before 
their  photo-electric  expulsion,  whilst  those  from  the 
jD-lcvel  show  a  considerable  supplementary  disper¬ 
sion,  appreciable  even  for  low  values  of  this  level, 
which  indicates  the  existence  of  electronic  motion  in 
the  atom  itself  before  excitation.  J.  Grant. 

Diffraction  of  electrons  by  crystalline  powders. 
Electronic  analysis.  M.  Ponte  (Compt.  rend., 
1929, 188,  244 — 246). — A  stream  of  electrons  produces 
diffraction  phenomena  with  crystalline  powders 
analogous  to  those  of  X-rays.  It  is  shown  that  in 
the  ease  of  zinc  oxide,  with  the  ordinary  X-ray 
apparatus  for  crystal  analysis,  electronic  analysis 
gives  results  in  a  short  time  with  the  expenditure  of 
little  energy,  and  having  a  maximum  deviation  from 
Broglie’s  law  of  2%.  J.  Grant. 

Motion  of  slow  electrons  in  the  rare  gases. 
F.  von  Korosy  (Z.  Physik,  1928,  51,  420—428). — 
The  work  of  Ramsauer  and  Meyer  is  considered  from 
the  point  of  view  that  the  maximum  effective  target 
area  is  to  be  anticipated  for  that  electron  velocity 
which  is  equal  to  the  orbital  velocity  of  the  electrons 
in  the  outermost  shell.  Approximate  calculations  of 
the  orbital  velocities  are  given  which  agree  satisfac¬ 
torily  with  the  observed  maxima.  R.  W.  Lunt. 


368 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


Groups  of  electrons  in  the  Geissler  discharge. 
K.  G.  Emeleus  and  W.  L,  Brown  (Phil.  Mag.,  1020, 
[vii],  7,  17 — 31). — The  previous  work  of  Emeleus 
(A.,  1927,  293)  and  of  Emeleus  and  Harris  (A,,  1927, 
490)  has  been  extended.  Measurements  of  the  collec¬ 
tor  characteristics  in  the  Geissler  discharge  from  a 
cold  cathode  in  argon,  neon,  hydrogen,  and  oxygen 
at  about  01  cm.,  under  conditions  approximating  to 
the  normal  cathode  potential  drop,  have  been  made. 
The  results  indicate  that  in  the  negative  glow  and  in 
the  Faraday  dark  space  there  is  a  group  of  fast 
electrons  with  approximately  Maxwellian  velocity 
distributions  and  an  average  energy  of  about  25 
volts.  The  initial  production  of  these  is  attributed 
to  the  passage  of  electrons  into  the  negative  glow 
from  the  cathode  dark  space  and  persistence  by  reason 
of  a  process  the  re  verso  of  ionisation  by  collision. 
The  persistence  of  two  groups  of  slow  electrons  in  the 
discharge  is  attributed  to  an  effect  of  the  Ramsauer 
minimum  of  the  free  paths  of  electrons. 

A,  E.  Mitchell. 

Three-dimensional  motion  of  an  electron  in 
the  field  of  a  non-neutral  atom.  M.  A.  Higab 
(Phil.  Mag.,  1929,  [vii],  7,  31— 52).— Mathematical. 

A.  E.  Mitchell. 

Radiometer  effect  of  positive  ions.  C,  T. 
Knife  and  W.  S.  Stein  (Phil.  Mag,,  1929,  [vii],  7, 
70— 79).— The  effects  of  a  stream  of  positive  ions  on 
an  aluminium  vane  0T  mm.  thick  in  residual  air  at 
0-0003  mm.  have  been  investigated.  There  is  defin¬ 
itely  both  a  radiometer  and  a  mechanical  effect,  the 
energy  loss  in  the  apparatus  being  accounted  for 
approximately  as  residual  air  effect  4%,  mechanical 
effect  68%,  and  radiometer  effect  28%.  At  a  pressure 
of  0*009  mm.  the  distribution  is  roughly  residual  air 
effect  32%,  mechanical  effect  39%,  and  radiometer 
effect  28%.  A.  E.  Mitchell. 

Electronic  charge  e.  R.  T.  Birge  (Nature,  1929, 
123,  318). — The  evaluation  of  e  is  discussed. 

A,  A.  Eldbidge. 

Internal  energy  of  electron  evaporation  in  the 
electron  emission  of  silver,  J.  M.  Adams  (Z. 
Physik,  1929,  52,  882).— It  is  pointed  out  that  the 
result  obtained  by  Rosenfeld  and  Witmer  (A.,  1928, 
936),  who  calculated  from  the  energy  of  evaporation 
of  electrons  from  a  silver  surface  that  the  number  of 
valency  electrons  of  this  element  was  3,  is  quite 
possible,  since  several  examples  are  available  of  silver 
in  a  bivalent  or  torvalent  state.  J.  W.  Smith. 

Electron  scattering  in  helium.  E.  G.  Dymond 
and  E.  E.  Watson  (Proc.  Roy.  Soe.,  1929,  A,  122, 
571—582 ;  cf .  Dymond,  A.,  1927,  392).— The  velocity 
distribution  and  angular  distribution  of  electrons  from 
a  tungsten  filament  scattered  by  single  collisions  in 
helium  have  been  measured,  using  an  apparatus  very 
similar  to  that  previously  employed.  With  the  object 
of  reducing  stray  effects  due  to  electrons  being  scat¬ 
tered  by  the  walls  of  the  collision  chamber,  this  was 
lined  with  thin  aluminium  sheet  at  all  points  where 
the  main  electron  beam  might  strike.  The  gas  pres¬ 
sure  varied  from  0*QS  to  0*12  mm.  of  mercury.  Curves 
are  reproduced  showing  the  velocity  distribution  of 
electrons  scattered  through  10°  for  initial  velocities 
of  102,  226,  and  386  volts.  For  each  curve,  besides 


the  peak  corresponding  with  elastic  collisions,  two 
others  appear,  due  to  excitation  and  ionisation  of  the 
atom,  respectively.  That  due  to  excitation  reaches 
its  maximum  value  at  21 — 22  volts,  indicating  that 
the  excitation  of  the  triplet  system,  requiring  19*8 
volts,  is  very  small  at  these  high  velocities.  The 
effect  of  ionisation  is  at  a  maximum  relative  to  that 
of  excitation  in  the  neighbourhood  of  200  volts.  It 
was  found  previously  (loc.cU<)  that  the  curve  did  not 
drop  after  the  ionisation  point,  but  even  tended 
to  rise.  It  is  now  found  that  the  continuous  loss  of 
energy  in  the  curves  is  much  smaller,  and  is  substanti¬ 
ally  the  same,  relative  to  the  loss  due  to  excitation, 
at  382  as  at  226  volts.  There  seems  to  be  no  reason 
why  it  should  not  be  attributed  to  the  normal  pro¬ 
cesses  of  ionisation.  The  scattering  curves  of  both 
elastic  and  inelastic  collisions  (energy  loss  21  volts) 
for  an  initial  velocity  of  210  volts  are  also  reproduced. 
At  large  angles,  many  more  elastically  reflected  elec¬ 
trons  occur  than  inelastically  reflected  electrons,  but 
for  smaller  angles  they  approximate  in  number,  and 
for  higher  initial  velocities  (400  volts)  the  inelastic 
group  may  considerably  exceed  the  elastic  group  for 
5°  angle  of  scattering.  The  reasons  for  the  discrep¬ 
ancies  between  the  present  results  and  those  found  in 
previous  work  are  discussed.  The  peaks  in  the 
curves  relating  scattered  intensity  with  angle  of 
scattering  were  most  probably  due  to  reflexion  at 
the  glass  walls.  L.  L.  Bircumshaw. 

Probability  of  excitation  by  electron  impact 
in  neon.  R.  d’E.  Atkinson  (Proc.  Roy.  Soe.,  1929, 
A.,  122,  430— 442).— 1 The  recent  data  of  Townsend 
and  McCallum  (A.,  1928,  567)  allow  an  estimate  to  be 
made  of  the  “  average  of  the  sum  of  all  probabilities  ” 
of  the  excitation  of  a  quantum  jump  by  electron 
impact  in  the  case  of  neon.  From  the  point  of  view 
of  the  quantum  theory,  a  method  is  developed  of 
analysing  the  results  obtained  by  the  Townsend 
type  of  experiment,  in  which  currents  of  the  form 
i  =  itf?*  are  found  on  varying  the  distance  x  between 
two  parallel  plates  in  a  gas  at  comparatively  high 
pressures.  By  assuming  the  first  critical  potential 
and  the  ionisation  potential  to  be  already  known, 
the  mean  probability  that  at  potentials  in  the  range 
between  them  a  collision,  if  it  occurs,  will  be  inelastic 
can  be  approximately  evaluated.  The  chief  uncer¬ 
tainty  is  due  to  the  difficulty  of  calculating  the  total 
number  of  collisions  that  occur,  since  the  Hertz 
formula,  vdx  =  3a?/X2  .  log  afx  .  dx,  rests  on  two 
assumptions,  neither  of  which  is  fulfilled  in  the  present 
case  (Z.  Physik,  1925,  32,  305).  It  is  calculated  that 
the  average  value  of  the  sum  of  all  excitation  prob¬ 
abilities  is  about  5%  in  neon,  and  evidence  is  adduced 
in  support  of  this  figure.  The  relation  between  the 
Townsend  theory  of  ionisation  by  collision  and  the 
general  scheme  provided  by  the  quantum  theory  is 
discussed.  It  is  shown  that  some  modification  is 
required  in  the  definition  of  the  quantity  a  (on  which 
the  Townsend  collision  formula  rests)  as  “  the  average 
number  of  new  ions  produced  per  ion  per  cm.  in  the 
direction  of  the  field.”  The  measured  a  of  the  curves 
and  the  “  average  number  of  ions  per  ion  per  cm/’ 
would  be  identical  only  on  the  assumption  that  the 
probability  of  ionisation  is  independent  of  the  distance 
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travelled  since  the  last  ionisation,  u,,  of  the  energy 
of  the  electron.  L,  L.  Bxecumshaw. 

Diffraction  of  electrons  at  ruled  gratings. 
B.  L.  Worsnop  (Nature,  1929,  123,  164 — 165). 

Eddington's  hypothesis  and  the  electronic 
charge.  E.  Backlin  (Nature,  1929,  123,  409— 
410). — The  distribution  of  individual  values  of  the 
electronic  charge,  ef  obtained  by  Millikan,  Wadlund, 
and  the  author,  respectively,  is  examined,  and  the 
probable  error  is  estimated.  It  is  not  possible  to 
decide  whether  136  or  137  is  the  better  value  for 
Eddington's  relation  hc/2re2  (this  vol.,  231). 

A,  A.  Eldridgjl 

Angular  distribution  of  Compton  recoil  elec¬ 
trons.  D.  Skobeltzyn  (Nature,  1929,  123,  411 — 
412). 

Attachment  of  electrons  to  the  molecules  HC1 
and  NH3.  V.  A.  Bailey  and  A.  J.  Higgs  (Phil. 
Mag.,  1929,  [vii],  7,  277— 286).— The  method  of 
Bailey  (A.,  1925,  ii,  1019)  has  been  extended  to  an 
examination  of  electron,  attachment  in  hydrogen 
chloride  and  in  ammonia.  The  probability  of  attach¬ 
ment  is  shown  to  be  proportional  to  the  electric 
moment  of  the  molecule  (ef.  this  voL,  231). 

A.  E.  Mitchell. 

Efficiency  of  electron  impact  leading  to  reson¬ 
ance  in  helium.  G.  Glockler  (Physical  Rev., 
1929,  [ii],  33,  175—188;  cf.  A.,  1926,  552).— The 
efficiency  of  resonance  impact  between  electrons 
and  helium  atoms  was  studied  as  a  function  of  the 
energies  of  the  impinging  electrons.  The  transition 
investigated  is  lhS  — >  2^8  leading  from  normal  para- 
helium  to  metastable  orthohelium,  from  19*77  to 
20*55  volts.  The  efficiency  of  inelastic  electronic 
impacts  rises  to  a  maximum  estimated  to  be  0*002  at 
0*18  volt  beyond  the  resonance  potential  of  19*77 
volts  and  then,  decreases.  The  measurements  were 
carried  out  by  comparing  the  velocity  distribution  of 
the  electrons  leaving  an  equipotential  surface,  with 
the  drop  in  current  as  observed  in  the  inelastic 
impact  method  of  Franck,  and  by  comparing  the 
velocity  distribution  of  the  electrons  with  the  distribu¬ 
tion  of  the  positive  current  caused  by  them  in  a 
Lenard  experiment.  Both  types  of  measurement 
gave  similar  results.  N.  M.  Bligh. 

Mobility  of  positive  ions  in  flames.  H.  E. 
Santa  (Physical  Rev.,  1929,  [ii],  33?  211—216).— 
The  mobility  of  positive  ions  of  potassium,  rubidium, 
and  csesium  in  the  Bunsen  flame  was  calculated  from 
measured  values  of  the  current  density,  cathode  drop 
of  potential,  and  the  thickness  of  the  layer  at  the 
cathode  in  which  the  potential  varies  rapidly.  The 
excess  of  ionisation  over  recombination  in  the  layer 
was  assumed  to  be  proportional  to  (1  —  x/wx)mt  where 
x  is  the  distance  from  the  cathode,  the  thickness 
of  the  layer  at  the  cathode,  and  mis  a  constant.  The 
calculated  mobility  depends  on  the  value  assumed 
for  m,  and  is  1*8  when  m  =  2  and  1*07  cm. /sec.  per 
volt/cm.  when  m=  3,  and  is  known  from  other 
investigations  to  be  approximately  1  cm. /sec.  per 
volt /cm.  The  mobility  is  found  to  be  the  same  for 
salts  of  the  three  metals,  and  is  independent  of  the 
concentration  of  the  salt,  but  a  small  increase  with 
electric  intensity  is  indicated.  N.  M«  Bligh. 


Ion  mobilities  using:  the  Erikson  method  on 
gases  of  controlled  purity.  J.  J.  Mahoney  (Physi¬ 
cal  Rev.,  1929,  [ii],  33,  217 — 228). — The  change  of 
mobility  with  the  age  of  the  ion  was  investigated 
using  a  form  of  Erikson's  apparatus  modified  to  allow 
a  better  control  of  the  purity  of  the  gas,  and  to  extend 
the  measurements  to  mixtures  of  known  constitution. 
No  ageing  effect  was  found  in  carefully  and  moderately 
dried  air,  and  mobilities  were  normal.  Ordinary  and 
moist  air  showed  an  ageing  effect.  The  effects  of 
various  percentages  of  added  ammonia,  hydrogen 
chloride,  and  acetylene  were  investigated.  The 
results  obtained  are  compared  with  those  of  Erikson, 
and  theoretical  explanations  are  suggested  (cf, 
Erikson,  A.,  1026,  989;  1927,  1002). 

N.  M.  Bligh. 

Emission  of  electrons  from  metals,  F.  Bother 
and  E.  Munder  (Physikal.  Z.,  1929,  30,  65 — 68), — 
Millikan  and  Eyring  (A.,  1926,  219)  found  the  pulling- 
out  of  electrons  from  a  thoriated  tungsten  cathode  by 
intense  electric  fields  to  be  independent  of  temper¬ 
ature,  and  Gossling  (A.,  1926,  448)  found  the  temper¬ 
ature  effect  up  to  1700°  Abs.  on  electron  emission 
to  be  negligibly  small.  Gossling,  in  contrast  to 
Millikan  and  Eyring,  observed  sudden  changes  in  the 
characteristic  curves  for  the  discharge.  According 
to  Schottky’s  theory  (Z.  Physik,  1923,  14,  80),  the 
relation  between  log  i  (i  being  the  current)  and  the 
root  of  the  voltage  gradient  (volt /cm. )i  should  be 
linear,  but  Millikan  and  Eyring  did  not  obtain  such 
results .  Repetition  of  the  work  shows  that  log  i  is  pro¬ 
portional  to  the  square  root  of  the  field  strength  rather 
than  to  the  reciprocal  of  the  field  strength  (cf.  Fowler 
and  Nordheim,  A.,  1928,  681).  The  origin  of  the 
experimental  discrepancies  is  discussed  and  the 
validity  of  Schottky’s  theory  is  accepted. 

R.  A.  Morton. 

Emission,  of  electrons  from  a  metallic  surface 
by  slow  positive  ions.  O.  Klemperer  (Z.  Physik, 
1928,  52,  650— 656).— Difficulties  of  direct  measure¬ 
ment  render  it  necessary  to  calculate  the  probability 
of  emission  of  an  electron  by  a  slow  positive  ion  from 
a  metallic  surface  from  known  data.  This  is  done  in 
two  fundamentally  different  ways :  (i)  from  known 
current  potentials  of  the  Townsend  discharge ;  (ii) 
from  the  minimum  spark  potential  and  the  energy 
associated  with  the  formation  of  an  ion  pair. 

G.  E.  Wentworth. 

Isotope  of  oxygen,  mass  18.  W.  F,  Giauquk 
and  H.  L.  Johnston  (Nature,  1929,  123,  318).— 
The  weak  doublets  of  the  atmospheric  absorption 
bands  of  oxygen  originate  from  a  molecule  consisting 
of  an  oxygen  atom  of  mass  18  combined  with  one 
of  mass  16.  The  average  and  maximum  deviations 
of  observed  minus  calculated  separations  of  the 
isotopic  doublets  are,  respectively,  —0*05  and 
—0*13  cm.4  The  data  show  that  the  normal  state  of 
the  oxygen  molecule  has  one  half  unit  of  vibration, 
in  agreement  with  the  wave-mechanics  theory. 

A.  A.  Eluridgk, 

Fundamental  at.  wts.  VII.  At.  wt.  of  potass¬ 
ium.  II.  Analysis  of  potassium  bromide.  O. 
Honigschmid  and  J.  Goubeau  (Z.  anorg.  Chem., 
1928,  177,  102* — 108). — The  most  probable  value  for 
the  at.  wt.  of  potassium,  derived  from  the  ratios 
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potassium  bromide :  silver  and  potassium  brom¬ 
ide  :  silver  bromide  is  39-104+0*0020,  identical  with 
that  obtained  by  analysis  of  the  chloride.  The  reason 
for  the  discrepancy  between  this  value  and  that  of 
Richards  (39*095)  has  not  been  explained, 

H,  F.  Gxllbe. 

Fundamental  at,  wts.  VIII.  At.  wts.  of  silver 
and,  barium.  Analysis  of  barium  perchlorate, 
0.  Honigschmid  and  R.  Sachtleben  (Z.  anorg. 
Chem.,  1929,  178,  1—32;  cf.  A.,  1927,  808).— The 
ratio  Ba(C104)2  :  BaCl2  has  been  determined  by  heating 
carefully  purified  and  dried  barium  perchlorate  in  a 
current  of  hydrogen  chloride  at  '550°.  The  barium 
chloride  obtained  was  then  titrated  gravimetrieally 
with  silver  nitrate  and  from  the  results  the  ratio 
Ag  :  40  calculated.  The  mean  of  five  determinations 
gave  the  value  of  107*880^:0*001  for  the  at.  wt.  of 
silver.  The  at,  wt.  of  barium  was  calculated 
from  the  ratios  Ba(C104)2 :  BaCl2>  Ba(C104)2  ‘  2Ag, 
and  BaCl2 :  2Ag.  The  mean  value  found  as  the 
result  of  five  determinations  of  each  ratio  was  137*355. 

A.  R.  Powell, 

At,  wt.  of  copper  from  the  Lake  Superior 
region  and  from  [Chuquicamata]  Chile.  T.  W. 
Richards  and  A,  W.  Phillips  (J.  Amer.  Chem. 
Soc,,  1929,  51,  400— 410).— Cupric  chloride  was 
analysed,  the  copper  being  determined  electrolytically 
and  the  chloride  by  nephelometric  titration  against 
pure  silver  (cf.  Richards,  Proc.  Amer.  Acad.  Arts  Sci., 
1890,  25:s  195).  The  at.  wt.  of  copper  was  found  to 
be  03*557  (Ag  =  107*880),  independent  of  the  geo¬ 
graphical  origin  of  the  metal.  S.  K.  Tweedy. 

At,  wt.  of  cerium.  Analysis  of  cerium  tri- 
chloride.  0,  Honigschmid  and  H.  Holch  (Z. 
anorg,  Chem,,  1928,  177,  91—101). — The  most 
probable  value  of  the  at.  wt.  of  cerium,  derived  from 
the  ratios  CeCl3  :  3Ag  and  CeGL, :  3AgCl,  is  140*125  d: 
0*007,  the  at.  wt.  of  silver  and  chlorine  being  taken 
as  107-8S0  and  35*457,  respectively. 

H,  F,  Gillbe. 

Mass-spectrum  of  uranium-lead  and  the  at. 
wt.  of  protoactiuium,  1\  W,  Aston  (Nature, 
1929,  123,  313). — The  mass-spectrum  of  lead  tefcra- 
methyl  prepared  from  uranium-lead  (from  broggerite) 
includes  lines  corresponding  with  isotopes  of  at.  wt, 
206  (arbitrary  intensity  100),  207  (intensity  10*7 ±3) 
and  208  (intensity  4*5±2).  There  is  no  indication  of 
isotopes  of  at,  wt.  203  or  205.  These  values  corre¬ 
spond  with  the  percentages  86*8,  9*3,  and  3  9  which, 
with  a  packing  fraction  of  0*8  X  10"4,  give  a  mean 
at,  wt.  of  206*19,  The  line  207  is  not  due  to  ordinary 
lead,  radium,  or  thorium ;  it  is  concluded  that  it  is 
the  end  product  of  the  disintegration  of  actinium. 
Extrapolation  of  the  packing  fraction  curve  then 
gives  the  value  231*08  for  the  at,  wt.  of  protoactinium, 

A,  A.  Eldeidge. 

Relative  velocities  of  the  a-particles  emitted 
by  certain  radioactive  elements,  G.  0,  Lawrence 
(Proc.  Roy.  Soc.,  1929,  A5  122,  543 — 551). — A  direct 
comparison  has  been  made  of  the  velocities  of  the 
a-particles  emitted  from  thorium-0  and  -O'  and 
radium-F  with  those  from  radium-C'.  The  apparatus 
employed  is  similar  to  that  described  by  Briggs  (A., 
1927,  392 ;  192S,  569),  a  combined  source,  consisting 


of  the  two  radioactive  elements  to  be  compared, 
being  used.  The  ratio  of  the  radii  of  curvature  of 
the  paths  of  the  a-particles,  measured  in  the  usual 
way,  is  equal  to  the  ratio  of  the  velocities  of  the 
particles  (after  applying  a  small  correction  for  the 
increase  in  mass  at  high  velocities).  In  this  way,  the 
ratios  are  found  to  be  Ra-F  :  Th-C  :  Ra-C' :  Th-C"  = 
0*8277  :  0*8885  :  1*000  :  1*0679,  with  a  probable  error 
of  0-05%.  Using  Briggs’  value  of  the  velocity  of 
radium -C'  a-particles,  1*923  X  109  cm. /sec.  (loc.  ciL), 
the  others  are  calculated  to  be  :  thorium-<7,  1*709, 
thorium- (7' ,  2*054,  and  radium-F,  1*592  xlO9  cm. /sec, 

L.  L.  BractmsHAw. 

Ranges  of  (3-rays,  B.  W.  Sargent  (Trans,  Roy. 
Soc.  Canada,  1928,  [in],  22,  III,  179— 191).— The  abso¬ 
lute  ranges  of  |3-rays  have  been  obtained  by  using  the 
data  of  various  workers  on  the  loss  of  energy  of  the 
rays  on  passing  through  metal  foils.  Curves  are 
given  from  which  the  ranges  of  rays  with  energies 
from  25,000  to  1,363,000  equivalent  volts  can  be 
readily  obtained.  The  values  derived  are  somewhat 
greater  than  the  usually  accepted  effective  ranges, 
but  it  is  considered  that  they  are  correct  to  within 
10%.  In  the  determination  of  relative  ranges  the 
intensity  of  a  (3 -ray  beam  is  measured  by  ionisation, 
and  in  the  theory  it  is  assumed  that  the  quantity  of  the 
rays  is  unaltered  for  all  substances  for  the  same  depth 
of  penetration.  There  is  some  doubt  whether  this 
assumption  holds  for  the  (3-rays  from  radium-F.  The 
rays  appear  to  be  hardened  by  their  passage  through 
substances.  true  secondary  P-radiation  could  not 
have  this  property.  Since  the  p-rays  from  radium-F 
are  thus  modified  it  is  necessary  to  revise  previous 
estimates  of  the  relative  ranges  in  different  substances. 
A  repetition  of  the  experiments  shows  that  for  the 
p-rays  of  radium-F  the  ratio  of  the  stopping  power 
of  an  atom  to  its  atomic  number  Z  decreases  slowly 
with  increasing  Z.  Previous  results  have  shown  that 
generally  the  mass  range  of  P-rays  in  different  elements 
is  nearly  proportional  to  A  / Z ,  where  A  is  the  at.  wt. 
Hence  it  follows  that  the  stopping  power  of  any  atom 
for  p-rays  is  proportional  to  its  atomic  number. 

A,  J.  Mee. 

Spatial  distribution  of  the  y-radiation  of 
radium  in  slightly  dispersive  media  M.  Brtoait 
(Ann.  Physique,  1929,  [x],  11,  5— 140).— Compton’s 
theory  of  scattering  is  reviewed  and  considered,  in 
relation  to  y -radiation,  A  comparison  of  the  absorp¬ 
tion  of  scattered  and  primary  y-radiation  by  certain 
media  was  made,  using  methods  of  absolute  and 
comparative  absorption  for  the  determination  of  the 
quality  of  the  radiation.  The  intensity  of  the 
y-radiation  was  determined  experimentally  through 
the  ionisation  effect.  For  this  purpose  an  improved 
type  of  ionisation  apparatus  was  designed,  and 
adapted  to  the  study  of  dispersive  media.  The 
intensity  of  the  current  in  the  ionisation  chamber 
due  to  the  radiation  is  proportional  to  the  product 
of  the  intensity  of  the  exciting  radiation  and  the 
absorption  coefficient  of  the  chamber  boundary. 
The  sensitivity  of  such  a  chamber  is  a  function  of 
the  atomic  number  of  the  element  forming  the 
boundary  wall  and  of  the  wave-length.  The  energy 
emitted  per  sec.  in  the  form  of  y-rays  by  1  g.  of 
radium  was  calculated.  The  difference  in  the 
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qualities  of  the  two  radiations  was  shown,  and  the 
effect  produced  at  different  depths  on  a  mass  of 
water  was  evaluated.  The  pseudo-transparency  of 
the  dispersive  media  is  due  to  the  selectivity  of  the 
ionisation  chamber  for  primary  and  scattered  radi¬ 
ation.  The  selectivity  being  a  function  of  the  atomic 
number,  the  difference  between  the  ionisation  currents 
due  to  the  respective  radiations  increases  with 
increase  of  atomic  number.  The  methods  employed 
are  important  for  their  adaptability  to  radio-therapy ; 
they  can  be  extended  to  the  study  of  the  spatial 
distribution  of  X-rays.  The  results  obtained  were 
applied  to  deduce  certain  modifications  in  Millikan’s 
measurements  on  cosmic  rays,  1ST.  M.  Bligh, 

Long-range  cc-particles  from  radium-O.  K. 
Philipp  and  K>  Donat  (Z.  Physik,  1929,  52,  759— 
766). — The  long-range  oc-partieles  from  radium-0 
have  been  investigated  by  Wilson’s  cloud  method, 
and  new  data  concerning  their  range  and  the  fre¬ 
quency  of  their  appearance  obtained.  Wilson’s 
apparatus  was  so  adapted  that  stereoscopic  photo¬ 
graphs  could  be  taken  on  a  cinematographic  film. 
Out  of  3000  exposures,  221  long-range  cc-particles 
were  observed ;  the  ranges  of  these  particles  indicated 
two  velocity  groups  with  ranges  of  9*2  and  1T0  cm., 
respectively.  A  few  particles  were  observed  with  a 
path  even  longer  than  11  cm.  To  every  30°  normal 
a-partieles  there  were  29  with  a  range  of  9-2  cm., 
4  of  1  TO  cm.,  and  0*5  with  a  range  greater  than  this. 
The  data  confirm  the  results  of  Rutherford  and 
Chadwick  (A.,  1924,  ii,  814).  J.  W.  Smith. 

Ranges  of  the  long-range  a-particles  from 
thorium-0  and  radium- C,  using  an  expansion 
chamber.  R.  R.  Nimmo  and  N.  Feather  (Proc. 
Roy.  Soc.?  1929,  A,  122,  668— 687).— The  relative 
advantages  of  the  scintillation  and  expansion  chamber 
methods  for  measuring  the  ranges  of  long-range 
particles  are  discussed,  and  a  detailed  description  is 
given  of  experiments  made  to  determine  accurately 
the  ranges  of  the  long-range  a-particles  from  thorium -G 
and  radium-O,  using  a  special  form  of  Wilson  expansion 
apparatus.  Two  different  arrangements  are  used, 
specially  designed  to  furnish  as  few  protons  as  possible 
within  the  interval  of  range  in  which  long-range 
particles  were  expected — i.e.,  between  7  and  15  cm. 
for  radium -O'  and  8*6  and  15  cm.  for  thorium-O'. 
In  one  arrangement,  the  radioactive  source  was 
surrounded  by  a  gas  (carbon  dioxide  or  oxygen)  to 
avoid  the  production  of  disintegration  protons.  The 
results  indicate  that  thorium-0  gives  out  two  groups 
of  a-particles  with  extrapolated  ionisation  ranges  of 
IT 70  and  9*90  cm.,  respectively.  A  few  tracks  were 
found,  also  thought  to  be  due  to  a-particles  emitted 
by  the  source,  of  which  the  range  was  greater  than 
12*5  cm.  The  ratio  of  the  numbers  of  particles  in 
the  9*9  and  11*7  cm.  groups  is  found  to  be  1  :  5*1, 
which  differs  considerably  from  the  value  1  ;  2*8 
obtained  by  Meitner  and  Freitag  (A.,  1926, 772).  The 
conclusions  for  radium- 0  are  less  definite.  There  is 
certainly  a  group  of  a-particles  having  an  extrapolated 
ionisation  range  of  9*16  cm.  in  standard  air,  but 
besides  these  particles  there  are  others  with  ranges 
between  7*5  and  12*5  cm.  No  absolute  decision  can 
be  made  as  to  whether  these  particles  are  emitted  in 


groups  of  constant  velocity,  but  there  is  strong 
evidence  for  additional  groups  at  8*1  and  11*0  cm. 
with  a  doubtful  group  at  about  10  cm.  The  results 
make  it  quite  clear  that  radium-C  does  not  emit  only 
two  groups  of  long-range  a-particles  of  9*3  and  11*3 
cm.  range,  as  has  hitherto  been  supposed  on  the 
evidence  of  scintillation  experiments  (cf.  Rutherford 
and  Chadwick,  A.,  1924,  ii,  814). 

L.  L.  Bircumshaw, 

Separation  and  preparation  of  radium-D, 
radium-D,  and  polonium  (radium-F).  O. 
Erbachbr  and  K.  Pkilipf  (Z.  Physik,  1928,  51, 
309 — 320). — Methods  of  determination  of  radium-D 
and  -E  and  polonium  are  described,  in  which  the 
milligram  radium  equivalent  of  a  radium-D  prepar¬ 
ation  is  determined  by  means  of  a  (3-ray  electroscope. 
This  preparation  is  then  compared  with  a  mixture 
of  radium-D  and  -D,  which  is  itself  compared  with 
polonium  in  an  a-rav  apparatus  depending  on  the 
ionisation  produced  by  the  a-rays  between  the  plates 
of  a  condenser  at  2000 — 4000  volts. 

The  preparation  of  pure  radium-D  and  E  and 
polonium  is  described ;  the  first  is  produced  by 
the  electrolysis  of  an  acid  solution  of  radium-D  with 
a  current  of  3  X  10  4  amp.,  pure  radium-D  separating 
out  at  the  anode  under  those  conditions.  Pure 
radium-D  is  deposited  from  an  acid  solution  of  the 
impure  substance  on  to  nickel  foil  on  keeping,  and 
pure  polonium  is  similarly,  but  more  slowly,  deposited 
on  silver  foil.  Tables  of  experimental  results  are 
given,  showing  that  a  degree  of  purity  of  95%  and 
upwards  is  readily  obtained,  D.  W.  Bandey. 

Behaviour  of  the  radio-active  deposit  during 
the  operations  used  for  the  removal  of  emanation 
from  water.  H,  Herszfinkiel  (Rocz.  Chem.,  1928, 
8,  519 — 526). — The  shaking  out  from  radioactive 
mineral  waters  of  the  radioactive  deposit  together 
with  the  emanation  observed  by  Hammer  and 
Vohsen  (A.,  1913,  ii,  622)  is  only  apparent ;  this 
phenomenon  is  duo  to  the  Lenard  effect,  as  well  as  to 
adsorption  of  the  deposit  on  the  walls  of  the  vessel  in 
which  the  solution  is  shaken.  A  similar  effect  is 
obtained  by  boiling  the  solutions  or  by  aerating  them. 

R.  Truszkowski. 

Temperature  coefficient  of  y-ray  absorption. 
L.  Bastings  (Phil.  Mag.,  1929,  [vii],  7,  337—345).— 
Measurements  have  been  made  on  the  absorption  of 
y  rays  by  lead,  tin  (solid  and  liquid),  iron,  and 
aluminium  at  various  temperatures.  Within  the 
limits  of  experimental  error  the  temperature  co¬ 
efficient  of  the  atomic  absorption  of  y-rays  is  in  close 
numerical  agreement  with  the  coefficient  of  linear 
expansion  of  the  metal.  This  suggests  that  the 
atomic  absorption  is  probably  a  function  of  the 
distance  between  the  atoms  of  the  absorber  and 
not  of  the  atomic  target,  as  might  have  been  expected. 

A.  E.  Mitchell. 

Two  simple  methods  of  purifying  radium 
emanation.  W.  6.  Moran  (Phil.  Mag.,  1929,  [vii], 
7,  399 — 404). — In  the  first  method  oxygen  and 
hydrogen  are  ignited  by  means  of  a  hot  copper  oxide 
filament  which  serves  also  to  oxidise  any  excess  of 
hydrogen.  In  the  second  method  the  oxygen  and 
hydrogen  are  ignited  by  an  electric  spark  and  any 
excess  of  hydrogen  is  removed  by  diffusion  through  a 
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heated  palladium  tube.  In  both  methods  potassium 
hydroxide  solution  is  employed  to  remove  carbon 
dioxide.  The  apparatus  is  described  in  detail.  The 
methods  are  applicable  particularly  to  the  preparation 
of  specimens  for  therapeutic  purposes,  and  since  con¬ 
centrations  of  the  order  of  125  millicuries  per  mm.3 
are  obtained  it  is  not  considered  necessary  to  remove 
water  vapour.  A.  E.  Mitchell. 

Waves  associated  with  p-rays  and  the  relation 
between  free  electrons  and  their  waves.  G.  P. 
Thomson  (Phil.  Mag.,  1929,  [vii],  7,  405—417). — 
A  mathematical  analysis,  on  the  basis  of  do  Broglie’s 
theory  of  wave  mechanics,  of  P-ray  emission  is  made 
and  it  is  shown  that  the  variation  in  speed  of  the 
electrons  in  the  continuous  (bray  spectrum  may  bo 
regarded  as  due  to  the  dispersion  of  a  short-wave 
group  associated  with  each  ray.  The  mean  velocity 
is  of  the  order  of  that  to  be  expected  if  the  group  had 
the  form  of  an  error  function  of  sufficient  spread  to 
give  the  observed  velocity  range.  The  velocity  of  an 
electron  associated  with  a  given  wave  is  considered 
and  is  shown  to  be  capable  of  variation  even  in  force- 
free  space,  a  result  which  offers  an  explanation  of  the 
results  of  Ellis  and  Wooster  (A.,  1927,  393)  on  the 
heat  generated  in  the  disintegration  of  radium -E. 

A.  E.  Mitchell. 

Ultra-violet  radiation  of  substances  subjected 
to  y~rays*  L,  Mallet  (Compt.  rend.,  1929,  188, 
445 — 447 ;  ef.  A.,  1926,  885). — A  new  quartz  spectro¬ 
graph  is  described  which  has  a  high  luminosity  and 
may  be  used  to  analyse  the  very  feeble  ultra-violet 
radiations  emitted  by  liquids  subjected  to  y-rays.  In 
general,  pure  liquids  (e.g water)  emit  such  radiations 
when  subjected  to  high-frequency  y-rays,  and  the 
continuous  spectrum  of  the  radiations  may  extend 
from  the  visible  to  the  extreme  ultra-violet  region  and 
is  limited  only  by  the  absorptive  power  of  the  substance 
concerned.  J.  Grant. 

“  Packing  fractions  M  of  the  atoms  and  their 
interpretation.  A.  C.  Burton  (Trans.  Roy.  Soc. 
Canada,  1928,  [Si],  22,  III,  379— 395).— The  work  of 
Aston  on  4 4  packing  fractions,”  defined  by  him  as  the 
divergence  of  a  given  atom  from  the  whole-number 
rule  divided  by  its  mass  number,  is  discussed.  To 
find  the  deviation,  the  actual  mass  found  should  be 
subtracted  from  (1*00778  X  mass  number)  instead  of 
from  the  nearest  whole  number,  1*00778  being  the 
mass  of  the  hydrogen  atom,  t.e.,  of  one  proton  and 
one  electron,  the  two  being  so  far  apart  that  there  will 
be  a  negligible  loss  due  to  packing.  It  is  enunciated 
that  if  it  is  found  that  in  any  two  cases  the  addition 
of  the  same  quantity  to  the  nucleus  in  passing  from 
one  atom  to  the  next  produces  the  same  extra  loss  in 
mass,  it  can  be  concluded  that  the  addition  has 
probably  been  made  in  the  same  way,  and  this  is 
used  in  interpreting  the  results.  It  is  believed  that 
when  more  accurate  data  are  available,  the  application 
of  this  method  will  give  rise  to  a  quantitative  scheme 
of  nucleus  building.  A  graph  is  drawn  of  the  total 
loss  in  mass  due  to  packing  against  the  mass  number 
for  the  first  twenty  elements.  The  packing  is  not 
very  different  in  the  different  elements,  i.e.,  the 
whole-number  rule  is  not  very  far  from  accurate. 
Atoms  of  the  type  mass =4#  are  at  maxima  in  the 


curve,  i.e.,  packing  is  peculiarly  close  for  these  ele¬ 
ments.  If  the  nuclei  are  made  up  of  assemblages  of 
helium  nuclei,  the  packing  effect  per  a-partiele  can 
bo  calculated.  The  loss  in  mass  due  to  packing  of 
proton  and  electron  in  a  single  a-particle  is  0*0290, 
The  theory  of  packing  developed  gives  evidence  for 
the  existence  of  neutrons  (Rutherford),  and  the  pack¬ 
ing  loss  due  to  a  loosely  added  neutron  is  calculated 
to  be  between  0*008  and  0*007.  A  graph  of  the  pack¬ 
ing  per  a-particle  against  the  number  of  a-particles 
in  the  core  is  plotted.  Starting  at  the  packing  loss 
of  a  single  a-particle  the  loss  at  first  increases,  due  to 
the  packing  effect  of  the  a-particle  on  its  neighbours 
in  the  core.  The  loss  reaches  a  maximum  in  the 
region  of  mass  60  or  70,  where  there  is  a  maximum 
stability  of  the  nuclei  of  elements.  The  packing 
effect  then  decreases.  The  nuclei  of  the  lighter 
elements  where  there  is  an  extra  proton  or  electron 
in  the  nucleus  are  more  difficult  to  investigate,  but 
some  attempt  is  made  to  apply  the  above  principles 
to  them .  A.  J.  Mee. 

Significance  of  the  “packing  fraction.”  M. 
Franson  (J.  Physical  Ghern.,  1929,  33,  296—300).— 
Previous  views  of  other  authors  are  summarised  and 
the  possible  significance  of  the  packing  fraction  in 
determining  the  evolution  and  abundance  of  the 
elements  is  discussed.  L.  S.  Theobald. 

Absorption  of  penetrating  radiation.  L.  H. 
Gray  (Proe.  Roy.  Soc.,  1929,  A,  122, .  847—668).— 
Assuming  that  penetrating  radiation  is  an  ultra «y~ 
radiation,  its  absorption  in  the  atmosphere  is 
investigated  from  the  theoretical  point  of  view% 
and  an  attempt  is  made  to  establish  a  quantitative 
correlation  between  the  ionisation  produced  in  an 
electroscope  by  penetrating  radiation  and  the  scatter¬ 
ing  absorption  coefficient  of  the  radiation.  The 
extent  to  which  the  surrounding  medium  may  in¬ 
fluence  directly  the  ionisation  produced  in  an  electro¬ 
scope  by  changing  the  number  and  velocity  distribu¬ 
tion  of  the  ionising  particles  is  considered  in  detail. 
Assuming  that  a  (3-particle  traversing  a  solid  medium 
loses  the  same  amount  of  energy  in  travelling  a 
distance  Aa;  short  compared  with  its  range  as  it 
would  do  in  traversing  pdx  of  air,  where  p  is  a 
proportionality  factor  independent  of  the  velocity  of 
the  particle,  it  is  calculated  that,  for  a  small  air  cavity 
in  an  extended  solid  medium  traversed  by  penetrating 
radiation  in  any  arbitrary  manner,  the  variations  in 
intensity  of  the  radiation  in  distances  comparable 
with  the  dimensions  of  the  cavity  being  negligible,  the 
energy  lost  per  unit  volume  by  p-particles  in  the  cavity 
is  I/p  times  the  energy  lost  by  y- rays  per  unit  volume 
of  the  solid.  The  relative  magnitudes  of  the  ionisation 
produced  by  primary  and  scattered  radiations  at  any 
point  are  calculated  by  approximate  methods,  and 
depth-ionisation  curves  are  reproduced,  computed 
both  on  the  basis  of  the  Compton  scattering  formulae 
and  on  that  of  the  new  scattering  formulas  proposed 
by  Klein  and  Nishina  (Nature,  1928, 1223  398).  The 
relation  between  the  apparent  absorption  coefficient 
of  a  homogeneous  isotropic  radiation  and  the  true 
scattering  coefficient  of  the  primary  radiation  is 
discussed  in  the  light  of  the  results  obtained.  The 
validity  of  the  Klein-Nishina  formulae  is  considered. 
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The  points  of  contact  of  theory  and  experiment  are 
studied  for  the  formulae  of  Dirac,  Compton,  and  Klein 
and  Nishina,  and  conclusions  are  reached  which  are 
favourable  to  the  new  formulas. 

L.  L.  BlRCUMSHAW. 

Velocity  of  cadmium  atoms  regularly  reflected 
from  a  rock  salt  crystal.  A.  Ellett  and  EL  F. 
Olson  (Science,  1928,  68,  89). — The  velocities  of 
cadmium  atoms  constituting  a  beam  reflected  (at  an 
angle  to  the  normal  equal  to  that  of  the  incident 
beam)  from  a  cleavage  face  of  rock  salt  arc  very 
nearly  equal ;  between  200°  and  500°  the  velocity  is 
independent  of  the  temperature  of  the  crystal.  The 
results  obtained  for  various  angles  are  shown  to  be  in 
accord  with  de  Broglie’s  equation  X— hjMV  for  the 
wave-length  of  a  phase  wave  associated  with  a  particle 
of  mass  M  and  velocity  V,  and  with  Davisson  and 
Germer’s  form  of  Bragg’s  law.  A.  A.  Eldridge. 

Polarisation  of  Compton  scattering  according 
to  Dirac’s  new  relativistic  dynamics.  Y. 
Mishina  (Nature,  1929,  123,  349).— A  correction  (cf. 
this  voh,  5),  A.  A.  Eldridge. 

Penetrating'  radiation.  II.  J.  Clay  (Proe, 
K.  Akad.  Wetensch.  Amsterdam,  1928,  31,  1091 — 
1097 ;  cf.  A.,  1928,  509).— An  accurate  determination 
of  the  capacity  of  the  electrometers  has  shown  that  the 
values  previously  used  were  incorrect.  A  redetermin¬ 
ation  has  been  made  of  the  residual  ionisation  and  of 
the  constants  of  the  penetrating  radiation.  The 
origin  of  the  latter  is  discussed,  and  its  intensity  is 
shown  to  decrease  as  the  equator  is  approached. 

N.  M.  Bligh. 

More  elementary  treatment  of  the  hydrogen 
atom  in  wave  mechanics  generalised  for  the 
moving  nucleus.  J.  K.  L.  Macdonald  (Trans. 
Boy.  Soc.  Canada,  1928,  [hi],  22,  III,  417—422).— 
Mathematical.  The  problem  of  the  hydrogen  atom 
is  solved  by  wave  mechanics  in  a  more  elementary 
and  familiar  way,  the  motion  of  the  nucleus  and  of  the 
atom  as  a  whole  being  considered.  A.  J.  Mee. 

Chemical  combination  as  an  electrostatic 
phenomenon,  A.  E.  van  Arkel  and  J.  H.  de 
Boer  (Ohem,  Weekblad,  1929,  28?  66— 69).— A 
summary  of  the  present  conception  of  atomic  struc¬ 
ture  is  given.  S.  I.  Levy. 

Sommerf eld’s  electronic  theory  of  metals  and 
the  mean  free  path  of  electrons.  L.  Brillouin 
(Compt.  rend,,  1929,  188,  242—244). — It  is  shown 
that  in  the  calculation  of  the  mean  free  path  of  elec¬ 
trons  from  Sommerfeld’s  application  of  Fermi 
statistics  to  the  case  of  free  electrons  in  metals  (A., 
1928,  467),  the  results  for  light  and  electrons  cannot 
be  similar,  since  the  former  is  subject  to  Bose-Einstcin 
statistics.  A  modified  calculation  is  suggested  (cf. 
Houston,  loc.  cit).  J.  Grant, 

Regularities  in  the  table  of  the  elements*  D. 
Stromholm  (Z.  anorg.  Chem.,  1928,  177,  303—312, 
and  Phil.  Mag.,  1929  [vii],  7,  691— 705).— The  per¬ 
centage  electron  content  of  the  atomic  nucleus  in¬ 
creases  rapidly  with  increase  of  at.  wt. ;  this  increase 
occurs  in  five  stages,  of  which  the  second  commences 
at  scandium,  the  third  at  gadolinium  or  germanium, 
the  fourth  at  indium,  and  the  fifth  probably  at 


hafnium.  The  significance  of  these  stages  is  discussed, 
particularly  as  regards  formation  and  disintegration 
of  the  elements.  II.  F,  Gillbe. 

Statistical  periodic  table.  H.  H.  Stephenson 
(Ohem.  News,  1929,  138,  129— 130).— The  author 
has  arranged  the  elements  in  order  of  atomic  number, 
calculated  the  percentage  increase  of  at.  wt.  of  each 
element  over  that  of  its  predecessor,  and  arranged 
the  resulting  numbers  in  columns  of  six.  The  table 
is  said  to  be  “  statistically  periodic  ”  and  to  exhibit 
chemical  relationships.  A.  A.  Eldridge. 

Relations  between  doublets  of  stripped  atoms 
in  five  periods  of  the  periodic  table.  R.  C,  Gibbs 
and  H.  E,  White  (Physical  Rev.,  1929,  [ii],  33,  157 — 
162). — The  periods  considered  are  Li — O,  Na — Cl, 
K — Mn,  Rb — Zr,  and  Cs — Pr.  Combining  the  available 
data  for  the  one -electron  system,  certain  regularities 
between  the  successive  elements  in  each  period  and 
between  corresponding  elements  in  successive  periods 
are  found  by  tho  application  of  the  regular  and 
irregular  doublet  laws.  That  the  latter  is  closely 
followed  for  all  five  periods  is  shown  by  a  graph  giving 
the  linear  progression  of  frequency  with  atomic 
number  for  transitions  involving  no  change  in  the 
total  quantum  number.  The  term  values  of  any 
sequence  when  plotted  on  a  Moseley  diagram  show 
very  nearly  a  straight-line  relation.  Previous 
identifications  of  the  principal  doublet  of  cerium  are 
corrected.  Evidence  indicates  that  the  unexcited 
state  of  cerium  involves  a  5d  rather  than  a  4/  electron. 
New  data  are  given  for  vanadium,  chromium,  and 
lanthanum.  N.  M.  Bligh. 

Origin  of  actinium  and  the  age  of  the  earth. 
(Sir)  E.  Rutherford  (Nature,  1929,  123,  313 — 
314). — It  is  supposed,  that  the  new  lead  isotope 
“  actino-uranium  ”  (Aston,  this  voL,  370)  is  of  mass 
235,  and  that  it  undergoes  first  an  a-  and  then 
a  P-ray  transformation  into  protoactinium.  The 
P-ray  substance  is  probably  uranium-  Y,  whence  the 
successive  transformations  follow  the  order  «pap 
instead  of  «ppa,  as  in  the  main,  uranium  series.  From 
the  half-value  period  (4*5  xXO9  years)  of  transform¬ 
ation  of  uranium  it  is  computed  that  the  period  of 
actino-uranium  is  4*  2  X  10s  years.  If  it  is  supposed  that 
the  production  of  uranium  in  the  earth  ceased  as  soon 
as  the  earth  separated  from  the  sun,  the  earth  cannot 
be  older  than  3*4  x  109  years.  If  the  age  of  the  sun  is 
of  the  order  7  X 1012  years,  uranium  and  similar 
elements  were  being  formed  in  the  sun  4x10°  years 
ago,  and  the  process  still  continues. 

A.  A.  Eldridge. 

Scattering  of  radiation  by  free  electrons 
according  to  Dirac’s  new  relativistic  quantum 
mechanics.  0.  Klein  and  Y.  Nishina  (Z.  Physik, 
1929,  52,  853 — 868). — Mathematical,  Using  the 
principles  of  Dime’s  theory  the  intensity  of  the 
Compton  scattered  radiation  is  calculated. 

J,  W.  Smith, 

Stability  of  the  silver  atom.  J.  Kaplan  (Z. 
Physik,  1929,  52,  883 ;  cf.  Adams,  this  vol.,  368).— It 
is  suggested  that  although  the  shell  of  the  4^-elec- 
trons  in  silver  is  quite  stable  in  almost  all  chemical 
reactions,  this  may  not  be  so  stable  with  respect  to 
electrical  conductivity  and  that  some  of  them  may 
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enter  into  this  process.  It  is  suggested  that  the 
appearance  of  tervalent  silver  mentioned  by  Adams 
indicates  that  the  4<£-electrons  are  not  equally  stable. 

J,  W.  Smith. 

Ionisation  and  chemical  combination  of  gases. 
A.  be  Hemptinne  (Bull.  Acad.  roy.  Belg.,  1928,  [v], 
14,  450 — 454). — An  experiment  is  described  to  in¬ 
vestigate  the  relationship  between  ionisation  and 
chemical  reaction  for  mixtures  of  hydrogen  and 
oxygen  and  of  hydrogen  and  nitrogen.  The  ratio  of 
the  total  number  of  ions  formed  to  the  number  of 
combined  molecules  is  calculated,  and  from  the  result 
it  is  shown  that  there  is  an  intimate  relationship 
between  the  amount  of  combination  and  the  number 
of  ions  present.  For  the  combination  of  hydrogen 
and  nitrogen  the  ratio  of  ions  to  molecules  combining 
varies  only  from  15  to  20,  whilst  the  current  through 
the  gas  is  ten  times  as  great  in  the  second  ease  as  in  the 
first.  A.  J.  Mee. 

Quantum  mechanics  and  radioactive  disinte¬ 
gration.  R,  W.  Gurney  and  E.  U.  Condon 
(Physical  Rev.,  1929,  [ii],  33, 127* — 140). — Theoretical. 
The  statistical  nature  of  the  new  quantum  mechanics 
renders  it  very  suitable  for  the  treatment  of  radio¬ 
active  decay.  The  method  of  wave  mechanics  is 
employed  and  a  simple  deduction  of  the  disintegration 
constant  is  made.  It  is  shown  qualitatively  that 
the  nucleus  can  disintegrate  without  the  absorption 
of  energy,  a  result  opposed  to  classical  theory.  The 
equivalent  of  the  Geiger-Nuttall  relation  between 
the  rate  of  disintegration  and  the  energy  of  the 
emitted  a-particlc  is  deduced  quantitatively.  The 
law  of  force  between  the  emitted  oc-parfcicle  and  the 
rest  of  the  nucleus  is  shown  to  be  substantially  the 
same  in  all  atoms.  The  quantum  mechanical  assump¬ 
tion  that  particles  can  pass  through  regions  where 
their  total  energy  would  classically  be  less  than  their 
total  energy  affords  an  explanation  of  the  experiments 
of  Rutherford  and  Chadwick  (eL  A.,  1925,  ii,  1109). 

N.  M.  Bligh. 

Transmutation  of  elements.  L.  Thomassen 
(Physical  Rev.,  1929,  [ii],  33,  229 — 238). — If  trans¬ 
mutation  is  possible  it  might  take  place  in  an  X-ray 
tube,  where  it  could  be  detected  in  the  X-ray  spectrum. 
No  lines  other  than  those  due  to  tungsten  were  found 
before  or  after  working  an  X-ray  tube  with  a  tungsten 
target  for  SO  hrs,  No  transmutation  of  lead  to 
mercury  could  be  detected  when  the  experiments  of 
Smits  and  Karssen  (cf.  A.,  1926,  106)  with  the  lead 
are  were  duplicated.  Their  experiments  on  a  high- 
potential  discharge  between  platinum  electrodes  in 
carbon  disulphide  (ef.  A.,  1927,  87)  were  repeated,  as 
a  trace  of  mercury  in  the  residue  from  the  electrodes 
is  regarded  as  an  impurity.  N.  M,  Bligh. 

Space  required  by  atoms  (ions)  in  crystals 
and  the  character  of  the  lithosphere.  V.  M. 
Goldschmidt  (Neues  Jahrb.  Min.,  1928,  A,  57, 
1119 — 1130 ;  Chem,  Zenfcr.,  1928,  ii,  887—868).— 
A  discussion.  The  influence  of  ionic  size  on  molecular 
volume  is  examined ;  the  density  of  space  occupation 
of  a  compound  AX  of  the  sodium  chloride  type  is 
greatest  when  MA  :  jRx=0-41,  and  least  when 
Oxygen  is  the  only  important  anion  of  the  lithosphere ; 
the  whole  lithosphere  is  regarded  as  an  oxygen¬ 


packing.  The  maximum  density  for  spherical  oxygen 
ions  is  2*03,  this  value  being  modified  by  the  cations. 

A.  A.  Eldridge. 

Low-voltage  sparks  as  spectroscopic  sources. 
A.  OccinALiNi  (Atti  R.  Accad.  Lincei,  1928,  [vi],  8, 
389 — 393). — Low- voltage  sparks  suitable  as  spectro¬ 
scopic  sources  may  bo  obtained  by  using  a  cathode  of 
incandescent  carbon,  forming  part  of  an  auxiliary  arc, 
and  a  cold  anode,  A  condenser  of  some  microfarads 
capacity  serves  to  store  energy  from  the  direct  current 
source  in  the  intervals  of  the  sparks.  Details  are 
given  of  an  electrolytic  rectifier  suitable  for  obtaining 
the  necessary  direct  current.  F.  G.  Tryhorn. 

Use  of  the  under-water  spark  with  the  Hilger 
sector  photometer  in  ultra-violet  spectrophoto¬ 
metry.  H.  J.  McNicholas  (Bur.  Stand.  J,  Res., 

1928,  1,  939 — 949). — Means  for  operating  high- 

voltage  under-water  spark  to  produce  a  uniform 
continuous  spectrum  for  quantitative  speetrophoto- 
metric  measurements  are  described.  Spark  terminals 
of  tungsten  are  enclosed  in  an  ebonite  box,  through 
which  a  stream  of  distilled  water  is  circulated. 
External  adjustments  are  provided  for  the  length  of 
the  spark  gap  (about  16  mm.)  and  its  position  relative 
to  the  axis  of  the  optical  system.  Methods  of  avoiding 
the  wave-length  dispersion  in.  the  Hilger  sector 
photometer,  and  thus  permitting  the  use  of  a  shorter 
spark,  are  discussed.  C.  J.  Smithells. 

Elimination  of  stray  radiations  in  an  infra¬ 
red  spectrometer.  J.  Lecomte  (Compt.  rend., 

1929,  188,  622—625). — The  proportion  d  (d<  1)  of 

stray  radiation  passing  into  the  instrument  at  each 
point  of  the  spectrum  beyond  10  p  is  determined  by 
the  transparent  -  shutter  method,  and  the  gross 
transmission  of  the  substance  is  then  determined  by 
the  usual  opaque-shutter  method.  The  true  trans¬ 
mission  of  the  radiation  above  10  p  is  given  by  the 
formula  T^{T'—d)j(  1 — d),  where  T*  is  the  gross 
transmission  of  the  radiation  in  the  presence  and 
absence  of  the  absorbent.  The  true  absorption  is 
given  by  1  —7.  The  variation  of  d  with  wave-length 
is  usually  a  straight  line.  R.  Brichtman. 

Absorption  vessel  for  variable  thicknesses  of 
liquid.  C.  Leiss  (Z.  Physik,  1928,  52,  748 — 749). — 
A  new  form  of  absorption  vessel,  is  described,  the 
distance  between  the  windows  of  which  can  fee  set 
to  within  0*05  mm.  All  possibility  of  contamination 
by  metal,  grease,  etc,  is  avoided,  the  liquid  coming  into 
contact  with  glass  only.  E.  B,  Robertson. 

Vacuum  spark-gap,  C,  Leiss  (Z.  Physik,  1928, 
52,  750 — 751). — A  vacuum  spark-gap  is  described 
which  can  be  either  attached  to  a  vacuum  spectro¬ 
graph  or  placed  on  a  stand  directly  in  front  of  the 
slit.  E.  R.  Robertson. 

Experimental  test  of  the  combination  principle 
lor  band  spectra.  E.  Bengtsson  and  E.  Hulthen 
(Z.  Physik,  1028,  52,  275— 279).— The  A1H  band 
spectrum  has  been  examined  with  a  large  concave 
grating  (dispersion  2*4  A. /mm.)  and,  in  addition  to 
the  band  systems  XP — and  1S' — >x8  already 
known,  a  new  system  given  by  xSf — >XP  has  been 
discovered  and  measured.  This  is  therefore  a  case 
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in  which  all  three  transitions  between  three  electronic 
terms  are  realised,  and  the  measurements  confirm 
Kronig’s  combination  principle  (that  transitions  take 
place  only  between  primed  and  unprimed  terms), 

E.  B.  Robertson. 

Spectrum  of  H2  :  bauds  analogous  to  the 
orthohelium  line  spectrum.  0.  W.  Richardson 
and  K.  Das  (Proe.  Roy.  Soc.,  1929,  A,  122,  688 — 
718). — A  summary  is  given  of  Richardson’s  previous 
work  on  the  structure  in  the  secondary  hydrogen 
spectrum  (A.,  1926,  873 ;  1927,  1).  An  examination 
of  the  wave-length  tables  of  Gale,  Monk,  and  Lee 
(A.,  1928,  1166)  confirms  the  series  of  systems  of  Q 
branches  recorded,  and  the  combinations  are  found  to 
be  exact  to  the  accuracy  of  the  new  data.  This 
applies  to  the  bands  which  involve  the  electron 
transitions  3— >2  (a),  4— >2  (fi),  and  5— >2  (y),  but  the 
weak  bands  involving  the  6— >2  (S)  and  higher  transi¬ 
tions  require  reconsideration.  By  using  the  more 
exact  final  vibration  intervals  thus  obtained  it  has 
been  possible  to  identify  the  P  and  R  branches 
accompanying  the  Q  branches  previously  studied. 
There  are  found  to  be  only  three  branches,  P\  Q}  and 
R\  the  initial  levels  for  the  Pf  and  R'  branches  being 
different  from  those  for  the  Q  branches.  There  is  a 
final  level  in  the  Rf  branches  lower  than  any  present 
in  the  Q  branches.  The  lines  of  the  P',  Q,  and  Rf 
branches  of  the  Ha  bands  are  tabulated,  using  the 
wave-numbers  and  intensities  of  Gale,  Monk,  and 
Lee.  The  bad  agreement  given  by  the  older  infra¬ 
red  data  for  the  Q  branches  has  entirely  disappeared. 
The  existence  of  all  the  states,  both  initial  and  final, 
with  vibration  numbers  between  0  and  7  is  securely 
established,  and  there  is  some  evidence  for  the 
occurrence  of  n'—S  and  9  and  n"= 8.  The  usual 
expression  for  the  vibrational  energy  which  includes 
only  terms  as  high  as  ft2  is  shown  to  be  inadequate, 
but  the  function  can  be  completely  expressed  by 
adding  terms  in  n2  and  n4.  The  Q  branches  of 
the  band  system  are  also  tabulated.  The  existence 
of  the  levels  up  to  ft' — 5  and  ft"= 5  is  now  certain. 
The  P'  and  R'  branches,  extremely  weak  except  for 
the  0— >0  bands,  have  very  similar  properties  to  those 
of  the  corresponding  Ha  bands.  There  is  the  same 
alternation  of  intensity  of  the  lines,  and  the  maximum 
strength  lies  on  or  close  to  the  diagonal  sequence. 
The  analysis  has  been  extended  to  include  the  rota¬ 
tional  structure  of  the  band  systems.  The  lines  of 
the  bands  are  single,  and  conclusive  evidence  is 
adduced  that  the  bands  are  2S—mP.  The  system 
of  bands  (25—3$)  in  the  red  and  infra-red  having  the 
same  final  states  as  the  Ha>  &  8lc,  bands  is  also  dis¬ 
cussed,  and  the  lines,  with  the  final  and  initial  vibration 
and  rotational  term  differences,  are  tabulated.  These 
bands  are  characterised  by  the  presence  of  P  and  R 
branches  of  about  equal  intensity  and  by  the  absence 
of  Q  branches.  L.  L.  Bircumshaw. 

Fulcher  bands  of  hydrogen,  I.  Sandeman 
(Nature,  1929,  423,  410 — 411).— The  terms  of  the 
bands  fit  the  form  1)— c2},  provided  j  is 

given  integral  values,  but  a  correction  term  in  the 
fourth  power  of  j  or  jk  is  present.  The  tentative 
formula  F(j)— SX„#(j+l)— a2}”,  ft— 1,  2  .  .  .  is 
adopted.  For  the  hydrogen  bands  only  the  first 


two  terms  need  be  taken  into  account.  The  constants 
of  the  Fulcher  null  band  0a0  are  evaluated. 

A.  A,  Eldridge, 

Existence  of  metastable  molecules  in  active 
nitrogen.  J,  Kaplan  (Physical  Rev.,  1929,  [ii],  33, 
189 — 194;  of.  this  vol.,  365). — The  only  basis  for  the 
existence  of  metastable  nitrogen  molecules  has  been 
that  they  afforded  an  explanation  of  the  nitrogen 
afterglow.  Experimental  evidence  of  their  exist¬ 
ence  is  found  in  the  excitation  of  the  fourth  positive 
group  of  bands  of  the  nitrogen  molecule  by  a  mild 
discharge  simultaneously  with  the  quenching  of  the 
afterglow.  The  main  spectroscopic  characteristics 
of  a  condensed  discharge  have  been  reproduced  simply 
by  introducing  active  nitrogen  into  a  Aveak  discharge. 
The  relation  of  these  phenomena  to  the  structure  of 
the  nitrogen  molecule  is  discussed.  N  M.  Bligh. 

Band  spectrum  of  chlorine  or  hydrogen 
chloride.  E.  B.  Ludlam  (Nature,  1929,  423,  414). 
— The  bands  previously  recorded  (this  vol.,  118) 
were  caused  by  the  presence  of  traces  of  sulphur. 

A.  A.  Eldridge. 

Band  absorption  spectrum  of  iodine  in  an 
extreme  ultra-violet  region.  M.  Kimura  and  M. 
Miyanishi  (Sci.  Papers  Inst.  Phys.  Chem.  Res. 
Tokyo,  1929,  10,  33 — 42). — Oldenburg  (A.,  1923,  ii, 
708)  has  shown  that  iodine  emits  equally-spaced 
resonance  lines  in  the  region  1860 — 2173  A.  when 
exposed  to  monochromatic  light  in  the  region  1900  A. 
The  absorption  thus  disclosed  has  now  been  studied 
in  detail,  the  iodine  vapour  being  at  35—120°  with 
vapour  pressures  corresponding  with  35—60°.  At 
35°,  the  absorption  extended  from  1950  to  2064  A., 
and  as  the  temperature  was  slowly  raised  to  120°,  the 
bands  in  the  above  region  gradually  disappeared  and 
new  bands  with  wider  spacing  progressively  appeared 
until  at  120°  the  spectrum  extended  from  2066  to 
2145  A.  The  bands  were  usually  most  intense  in  the 
middle  of  the  spectrum.  The  interval  210  cm.4 
appears  in  several  series,  and  attention  is  directed  to 
the  agreement  between  this  constant  and  the  intervals 
between  levels  for  iodine  molecules  in  the  normal 
state,  and  also  the  intervals  of  the  resonance  lines 
recorded  by  Oldenburg.  The  formula  v =52800 -|- 
78?i'— ft'2— 210ft  em.4  expresses  approximately  the 
wave  numbers  of  the  observed  band  edges. 

R.  A.  Morton. 

Diffuse  bands  and  predissociation  of  iodine 
monochloride,  G.  E.  Gibson  and  O.  K.  Rice 
(Nature,  1929,  123,  347 — 348). — Evidence  that  the 
convergence  limit  of  the  group  of  bands  (I*),  of  which 
Gibson  and  Ramsperger  observed  the  members 
17446  and  17570  cm4,  corresponds  with  dissociation 
of  iodine  monochloride  into  normal  chlorine  and 
excited  iodine  atoms  has  been  obtained.  A  second 
continuum  probably  corresponds  with  the  same  pro¬ 
cess.  The  band  17446  cm."1  clearly  shows  fine 
structure,  but  the  next  following  bands  are  diffuse. 
The  effect  is  probably  of  the  same  nature  as  Henri’s 
“  predissociation.”  The  diffuseness  is  probably  due  to 
interaction  between  the  Cl*  band  group  continuum  and 
the  discrete  states  of  group  I*.  A.  A.  Eldridge. 

Spectra  excited  by  active  nitrogen.  J.  H. 
Findlay  (Trans.  Roy.  Soc.  Canada,  1928,  [iii],  22, 
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III,  341 — 352),— A  comparison  was  made  of  the 
spectrum  of  the  exciting  discharge  when  the  nitrogen 
afterglow  was  present  and  when  it  was  absent.  The 
differences  between  the  two  are,  in  the  first  place, 
the  presence  of  the  first  positive  nitrogen  bands  in  the 
spectrum  of  the  discharge  with  no  afterglow  and  the 
absence  of  them  from  the  glow-producing  discharge, 
and,  in  the  second  place,  a  more  intense  spectrum  in 
the  latter  case.  The  main  problem  attacked  was  the 
excitation  of  spark  lines  of  elements  with  low  ionisation 
potentials,  e.g.>  calcium,  strontium,  and  barium,  by 
means  of  active  nitrogen.  Although  sodium  and 
potassium  lines  were  present  in  the  afterglow  spectrum 
no  calcium  lines  were  present.  This  is  probably  due 
to  the  formation  of  stable  calcium  nitride.  The  work 
of  Ruark  and  of  Okubo  and  Hamada  on  the  excitation 
of  the  mercury  spectrum  by  active  nitrogen  was 
repeated.  The  results  agree  with  those  of  the  latter 
authors,  viz.,  the  highest  level  of  excitation  was  the 
4aD  level,  corresponding  with  an  excitation  potential 
of  9*51  volts.  The  temperature  to  which  mercury 
had  to  be  heated  in  order  to  produce  the  blue  glow  of 
mercury  in  the  tube  was  found,  and  hence  the  vapour 
pressure  of  the  mercury.  The  relative  concentrations 
of  mercury  vapour  and  active  nitrogen  would  not 
preclude  the  possibility  of  chemiluminescence  being 
the  origin  of  spectra  excited  by  active  nitrogen.  It 
was  not  found  possible  to  excite  the  spectrum  of 
indium  by  active  nitrogen  in  spite  of  its  low  ionisation 
potential  (5*76  volts).  This  may  be  due  to  the  fact 
that  it  does  not  combine  with  nitrogen.  A.  J.  Mee. 

Ultra-violet  absorption  spectrum  of  nitrogen 
peroxide,  M.  Lambrey  (Compt.  rend.,  1929,  188, 
261 — 252). — The  wave-lengths  of  the  apparent 
absorption  maxima  of  the  N02  molecule  and  the 
intensities  of  the  lines  are  tabulated  for  2083 — 
4009  A.,  with  an  accuracy  of  1  A.  Liquid  nitrogen 
dioxide  at  —20°  (1  mm.  layer)  shows  a  single  spectrum 
with  intense  absorption  for  wave- lengths  below  3975 A., 
whilst  the  gas  shows  two  spectra.  That  due  to  N204 
has  two  large  structureless  bands  at  about  3400  and 
2400  A.,  whilst  the  bands  due  to  N02  are  complex  in 
structure  and  extend  from  the  yellow  to  2900  A.,  and 
from  2490  A.  to  the  limit  of  the  spectrum.  The 
absorption  coefficient  is  a  minimum  at  about  3020  A., 
but  is  never  zero.  J.  Grant, 

Quantum  analysis  of  the  beryllium  oxide 
bands.  (Miss)  J.  E.  Rosenthal  and  F.  A.  Jenkins 
(Physical  Rev.,  1929,  [ii],  33,  163— 168).— New 
measurements  of  the  lines  in  six  bands  of  the  visible 
BeO  system  are  reported.  Each  band  has  P  and 
R  branches  of  almost  equal  intensity,  and  the  agree¬ 
ment  among  the  bands  of  the  combination  relations 
between  the  two  branches  is  shown  graphically.  The 
rotational  terms  are  investigated  by  the  combination 
principle.  An  equation  is  deduced  for  the  null  lines. 
Some  of  the  principal  molecular  constants  are  evaluated 
from  rotational  term-differences,  using  the  new 
quantum  mechanics,  N.  M.  Bligh. 

Ultra-violet  spectrum  of  magnesium  hydride. 
I-  Band  at  2430  A.  R.  W.  B,  Pearse  (Proc.  Roy. 
Soc.,  1929,  A,  122,  442—155;  cf.  Watson  and 
Rudnick,  A.,  1926,  657;  1927,  395).— Basides  the 
well-known  visible  (a)  band  system  in  the  spectrum 


of  MgH,  two  others  (p  and  y)  are  found  in  the  ultra¬ 
violet.  The  P-system  is  represented  by  a  strong 
band  at  2430  A.,  whilst  the  y-system  covers  the  range 
5500 — 2430  A.  The  2430  A.  band  has  been  measured 
and  found  to  resemble  the  0,0  band  5211  A.  of  the 
a-system  in  possessing  P,  Q>  and  R  branches,  of  which 
the  Q  are  much  the  strongest.  Each  is  composed  of 
lines  which  are  apparently  single,  but  are  probably 
double.  The  doubling  appears  to  be  similar  to  that 
of  the  5211  A.  band  in  decreasing  rapidly  in  separation 
with  increasing  m,  but  to  be  on  a  smaller  scale.  A 
curious  feature  of  the  band  is  the  rapid  decline  of 
€  intensity  in  the  P  and  R  branches  after  passing  the 
maximum  value.  A  comparison  of  the  combination 
differences  relating  to  the  final  and  initial  states  of 
the  2430  and  5211  A.  bands  indicates  that  the  final 
level  of  the  2430  A.  band  is  the  same  as  that  of  the 
5211  A.  band,  and  that  the  initial  state  is  of  the  same 
type  as  that  of  the  a-system,  2P.  The  a-system  is 
the  MgH  analogue  of  the  “  D  ”  lines  of  Na,  the 
“  comparable  atom,”  whilst  the  p- system  corresponds 
with  the  second  member  of  the  2P — series  of  Na. 
The  2430  A.  band  is  the  0,0  band  of  the  p -system. 
The  Q-heads  of  three  neighbouring  bands  of  the  same 
system  have  been  detected  and  measured  under  low 
dispersion,  and  values  of  the  initial  and  final 
vibrational  quantum  numbers  n\  n"  assigned. 

L.  L.  BmeuMSHAw. 

Complexity  of  the  J£p'  line  of  X-ray  spectra, 
V.  Dolejsek  and  H.  Filcakova  (Nature,  1929,  123, 
412 — 413). — A  study  of  various  manganese  com¬ 
pounds  has  not  revealed  any  relationship  between 
the  state  of  chemical  combination  and  the  breadth 
or  displacement  of  the  line  K$*.  The  intensity  ratio 
Xp*  :  Xp'  is  greater  for  oxides  than  for  the  free 
elements.  For  the  elements  of  atomic  number  24 — 27 
the  width  of  the  line  K$'  increases  with  decrease  of 
atomic  number ;  in  the  lower  elements  the  line  is  com¬ 
posed  of  two  unresolved  doublet  lines  which  in  the 
higher  elements  are  superimposed.  The  two  lines 
cannot  botli  be  due  to  the  transition  — 

K — > if m-  A.  A.  Eldridge. 

Absorption  of  X-rays  from  0*63  to  2  A.  I. 
Rackhurst  (Phil.  Mag.,  1929,  [vii],  7,  353 — 373). — 
An  X-ray  tube  suitable  for  absorption  measurements 
with  homogeneous  radiation  in  the  region  of  1  A. 
is  described.  The  results  of  absorption  measurements 
on  silver,  aluminium,  platinum,  gold,  and  copper  for 
wave-lengths  0*63 — 2  A.  are  given.  The  relationship 
between  absorption  and  wave-length  was  found  to 
conform  approximately  to  the  law  recently  found 
by  Jonsson  (Uppsala  Univ.,  Arsshrift,  1928).  The 
X-absorption  jump  for  copper  and  the  ^-absorption 
jumps  for  gold  and  platinum  have  been  measured 
and  the  values  are  found  to  be  in  closer  agreement 
with  Jonsson’s  theory  than  with  others. 

A.  E.  Mitchell. 

Fluorescence  of  mercury  vapour  under  low 
excitation.  [Lord]  Rayleigh  (Nature,  1929, 123, 
127). — When  the  exciting  source  consists  of  radiation 
from  which  wave-lengths<3360  A.  have  been  cut  off, 
fine  structure  in  the  band  at  wave-length  3130 — 
3650  A.  can  still  not  be  observed. 

A.  A.  Eldridge. 
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Absorption  spectra  and  molecular  structure 
of  the  dihalogen  derivatives  of  benzene,  J* 
Errera  and  V.  Henri  (J.  Phys.  Radium,  1928, 
[vii],  9,  205—224,  249— 264).— The  ultra-violet 
absorption  spectra  of  some  dihalogen  derivatives  of 
benzene,  in  the  vapour  state,  have  been  investigated 
up  to  400°  and  at  pressures  of  from  10  to  100  mm. 
The  source  of  illumination  was  a  high-frequency 
condensed  spark  between  electrodes  of  copper  or 
aluminium  under  water  and  an  iron  spark  was  used 
for  comparison.  The  minimum  concentration  of 
vapour  necessary  for  the  production  0f  each  band 
was  found  to  within  5 — 10%,  and  the  bands  were 
thereby  classified  according  to  their  intensities. 
The  absorption  spectra  of  dichloro-  and  dibromo- 
benzene  contain  many  bands  and  fine  lines  in  the 
ultra-violet  between  2850  and  2500  A,,  whilst  the 
three  di-iodobenzenos  give  continuous  spectra  from 
about  3000  to  3100  A.,  the  absorption  becoming  more 
intense  towards  the  ultra-violet.  The  dichloro-  and 
dibromo -benzenes  give  spectra  similar  to  all  the  mono- 
and  di- derivatives  of  benzene,  which  are  also  charac¬ 
teristic  of  all  aromatic  substances,  there  being  two 
regions,  corresponding  with  two  states  of  electronic 
activation.  In  the  first  of  these  regions  are  five  or 
six  groups  of  bands,  at  intervals  of  80 — 60  A.  corre¬ 
sponding  with  atomic  vibrations.  Between  the 
principal  groups  are  secondary  and  tertiary  groups. 
At  very  low  pressures  only  the  groups  nearest  to  the 
red  are  obtained,  more  bands  appearing  as  the 
pressure  is  raised.  There  is  also  a  second  region  of 
continuous  absorption  beginning  at  about  2350  A. 
From  these  bands  the  energies  of  dissociation  of 
dichloro-  and  dibromo-benzene  are  deduced  to  be  at 
least  124,000  g.-cal./mol.,  whilst  for  the  di-iodo- 
derivative  it  is  about  95,000  g.-cal./mol.  The 
difference  in  moment  of  inertia  between  the  activated 
and  unactivated  molecule  has  been  calculated  from 
the  rotation  spectra. 

A  formula  is  given  showing  the  distribution  of 
bands  in  the  absorption  spectrum  of  ^)-di chloro¬ 
benzene.  The  spectrum,  like  those  of  the  o-  and 
771-derivatives,  is  composed  of  doublets,  but  in  this 
case  the  separation  is  more  feeble,  also  the  distribution 
of  bands  corresponds  with  three,  not  with  two,  intra¬ 
molecular  vibration  frequencies.  The  formula  for 
p-dibromobenzene  is  also  given.  Its  absorption 
spectrum  is  very  similar  to  that  of  the  p-dichloro- 
derivafcive,  but  the  vibration  frequencies  are  less 
pronounced. 

These  spectra  are  discussed  from  the  point  of  view 
of  molecular  structure.  From  the  data  obtained, 
the  energies  of  activation  and  of  dissociation  of  these 
molecules  have  been  calculated.  Both  the  dichloro- 
and  dibromo-derivatives  show  two  states  of  activ¬ 
ation,  the  second  state  corresponding  with  dissociation 
of  the  molecule,  whilst  the  di-iodo-derivative  shows 
only  one,  its  energy  being  less  than  for  the  others. 
This  is  due  to  the  di-iodo-derivatives  being  more 
labile  so  that  they  dissociate  at  the  first  stage  of 
activation.  By  comparison  with  benzene  it  is  shown 
that  the  introduction  of  chlorine  into  this  molecule 
progressively  displaces  the  spectrum  towards  the 
red  and  lowers  the  energy  of  activation.  By  analogy 
with  atomic  spectra  it  is  concluded  that  these  deriv¬ 


atives  possess  an  electron  which  is  less  firmly  held 
than  the  others,  and  it  is  this  electron  which,  under 
the  influence  of  ultra-violet  light,  produces  doublets 
by  moving  to  an  orbit  of  a  higher  energy  level. 

J.  L.  Buchan. 

Theory  of  sensitised  fluorescence*  A.  Carelli 
(Atti  R.  Accad.  Lincei,  1928,  [vi],  8,  495— 500).— A 
mathematical  treatment  based  on  ivave  mechanics. 

F.  G.  Tryhorn. 

Fluorescence  excited  in  oxygen  and  nitrogen 
by  ultra-violet  light  of  short  wave-length.  J.  C. 
McLennan,  R.  Ruedy,  and  F.  H.  Clements  (Trans. 
Roy.  Soc.  Canada,  1928,  [iii],  22,  III,  253 — 255). — 
The  question  whether  ultra-violet  light  of  short 
wave-length  (1100  A.)  from  a  spark  gives  rise  to  any 
fluorescence  in  the  surrounding  air  is  studied  experi¬ 
mentally.  The  light  source  was  placed  in  the  gas 
itself.  Spectrograms  were  taken  and  it  was  found 
that  the  most  intense  bands  of  the  first  negative 
system  and  of  the  second  positive  system  of  nitrogen 
were  present.  Atomic  oxygen  lines  also  appeared, 
but  no  lines  of  molecular  oxygen.  This  demonstrates 
the  great  stability  of  the  nitrogen  atom,  and  the  fact 
that  the  oxygen  molecule  readily  breaks  down  into 
atoms  under  the  influence  of  light  of  short  wave¬ 
length.  There  was  no  trace  of  the  green  auroral  line 
.  of  oxygen,  X  5577  A.,  the  absence  of  which  is  explained 
by  the  fact  that  at  the  comparatively  high  pressures 
used  collisions  of  the  second  land  would  be  so  numerous 
that  atoms  in  the  metastable  state  would  lose  their 
energy  through  these  collisions  instead  of  by  the 
spontaneous  emission  of  radiation.  A  method  of 
obtaining  light  of  the  wave-length  5577  A.  (oxygen 
auroral  green  line)  is  suggested.  The  pressure  used 
must  make  collisions  of  the  second  kind  very  infre¬ 
quent,  and  the  gas  must  be  irradiated  with  light  of 
wave-lengths  slightly  longer  than  those  which  would 
cause  nitrogen  molecules  to  emit  any  light  of  their 
second,  and  possibly  of  their  first,  positive  band 
system.  A.  J.  Mee„ 

Luminous  discharge  in  gases  at  low  pressure. 
H.  Pettersson  (Nature,  1929,  123,  346). — By  the 
use  of  oscillations  of  frequency  108  cycles  per  sec.,  a 
luminous  discharge  was  maintained  in  tubes  only 
5  mm.  wide  under  extremely  low  pressure.  The 
gas  showed  a  faint  blue  luminosity ;  the  silica  tube 
showed  a  strong  fluorescence  in  the  blue  or  blue- 
green,  although  some  tubes  showed  a  brilliant  fluor¬ 
escence  in  the  red.  Thermo-luminescence  and  after¬ 
glow  of  the  silica  were  also  observed.  Under  the 
influence  of  the  ultra-violet  light  of  very  short  wave¬ 
length  generated  by  the  discharge,  the  silica  appears 
to  decompose,  releasing  oxygen.  The  spectrum  from 
the  white  light  of  the  self-generated  gas  represents 
the  band  spectrum  of  ozone,  with  some  lines  of 
elementary  oxygen  superimposed. 

A.  A.  Eldrxdge. 

Origin  of  the  luminescent  light  of  phosphorus. 
A.  Petrikaln  (Z.  Physik,  1928,  51,  395 — 409;  cf. 
A.,  1924,  ii,  289;  Emeleus  and  Purcell,  A.,  1927, 
497 ) . — Investigations  have  been  carried  out  on  the 
emission  and  absorption  spectra  of  phosphorus 
pentoxide  and  phosphorus  trioxide.  On  electronic 
excitation  of  phosphorus  pentoxide  in  the  gaseous 
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phase  the  spectrum  of  oxygen  only  is  produced.  The 
pentoxide  vapour  shows  no  absorption  in  the  quartz 
ultra-violet  region ;  its  emission  spectrum  appears 
to  lie  in  the  Schumann  region.  On  the  other  hand, 
phosphorus  trioxide  vapour  on  electronic  excitation 
shows  a  band  spectrum  which  is  completely  identical 
with  the  phosphorus  luminescence  spectrum.  The 
trioxide  gives  a  continuous  spectrum  in  the  visible 
region  and  a  band  spectrum  built  up  of  two  band 
systems,  A  and  B,  of  which  the  former,  the  longer- 
wave  system,  has  been  partly  analysed  and  the  latter 
completely  analysed  and  classified.  It  is  concluded 
that  the  continuous  spectrum  is  to  be  attributed  to 
solid  phosphorus  pentoxide.  The  conditions  of 
excitation  of  the  phosphorus  trioxide  in  the  oxidation 
of  phosphorus  are  discussed.  J.  W.  Smith. 

Luminescence  associated  with,  electrolysis. 
R.  T.  Dxjfford  (J.  Opt.  Soc.  Amer.,  1929,18, 17 — 28). 
— Investigations  of  the  luminescence  frequently 
found  during  electrolysis,  its  extent,  brightness, 
efficiency,  and  the  influence  on  the  last  two  of  voltage 
changes,  concentration,  nature  of  the  solution  and 
impurities,  have  been  carried  out.  The  brightness 
and  efficiency  at  first  increase  with  the  applied 
voltage  and  subsequently  decrease ;  the  effects  of 
differences  in  concentration  are  relatively  small,  and 
are  comparable  for  chemically  similar  solutions. 
Impurities  generally  have  a  small  effect  on  the 
brightness  and  efficiency.  The  chief  solutions  studied 
were  sodium  hydrogen  carbonate  and  phosphates, 
and  ethereal  solutions  of  Grignard  reagents. 

N.  M.  Rligh. 

Nitrogen  afterglow.  J.  C.  McLennan,  R. 
Ruedy,  and  J.  M.  Anderson  (Trans.  Roy.  Soc. 
Canada,  1928,  [iii],  22,  III,  303 — 321). — To  discover 
how  far  chemiluminescence  may  contribute  to  the 
excitation  of  spectra  by  active  nitrogen,  the  afterglow 
was  allowed  to  act  on  an  inert  gas.  If  spectral  lines 
are  observed  when  these  gases  are  mixed  with 
activated  nitrogen  they  must  be  due  to  direct  excit¬ 
ation  by  the  afterglow  itself.  If  the  availablo  energy 
of  active  nitrogen  is  about  11*5  volts,  as  predicted 
from  its  spectrum,  practically  the  whole  spectrum 
of  xenon  should  be  excited  in  the  afterglow,  since  the 
lowest  excitation  potential  of  xenon  is  8-3  volts. 
Also  several  lower  levels  of  krypton  should  be  excited. 
It  was  found,  however,  that  xenon  when  mixed  with 
active  nitrogen  was  not  excited.  The  lines  emitted 
by  metallic  vapours  when  acted  on  by  active  nitrogen 
are  probably  not  due  to  the  simple  transfer  to  the 
metal  atoms  of  the  heat  of  recombination  of  nitrogen 
atoms  produced  by  the  discharge.  Chemilumin¬ 
escence  probably  plays  a  part  when  the  spectra  of 
foreign  substances  are  excited.  The  result  obtained 
with  xenon  is  in  agreement  with  evidence  derived 
from  a  study  of  the  decay  of  the  nitrogen  afterglow 
at  different  pressures.  If  it  is  assumed  that  a  simple 
transfer  of  energy  is  responsible  for  the  afterglow 
itself,  the  kinetics  of  the  process  do  not  agree  with 
experiments.  The  effect  of  inert  gases  on  the  after¬ 
glow  was  studied  and  it  was  found  that  they  all  modify 
it  in  the  same  way,  apart  from  minor  details.  The 
emission  starts  from  the  tenth ,  ninth,  eighth,  or 
seventh  level,  instead  of  from  the  eleventh  level,  as 


the  amount  of  inert  gas  present  is  increased.  The 
effect  is  probably  due  to  pressure,  since  it  is  the 
same  for  all  the  gases.  The  bands  observed  can  be 
accounted  for  on  the  theory  of  intensity  distribution  in 
a  band  system  which  is  applied  to  the  first  positive 
bands.  A.  J.  Mee. 

Raman  effect  in  quartz.  M.  Czerny  (Z.  Physik, 
1929,  53,  317 — 325). — A  more  detailed  account  of 
work  already  published  (this  vol.,  240). 

Secondary  radiations  in  light  diffused  by 
quartz.  J.  Oabannes  (Compt.  rend.,  1929,  188, 
249 — 250). — An  attempt  is  made  to  verify  the  author’s 
hypothesis  that  the  action  of  light  on  a  molecule 
depends  on  its  orientation,  by  the  study  of  the  Daure 
diffusion  spectra  and  the  polarisation  of  the  secondary 
radiations  produced  by  quartz  crystals  in  which  the 
molecules  are  oriented  in  a  small  number  of  fixed 
directions.  The  Daure  spectra  always  comprise  the 
same  radiations,  whatever  the  orientation  of  the 
crystal.  J.  Grant. 

Theory  of  light  scattering  in  liquids.  C.  V. 
Raman  (Phil.  Mag.,  1929,  [vii],  7,  160 — 161). — A 
reply  to  comments  by  Rocard  on  the  work  of 
Raman  and  Krishnan  (A.,  1928,  461). 

A.  E.  Mitchell. 

Raman  spectra  of  scattered  radiation.  W.  W. 
Coblentz  (Phil.  Mag.,  1929,  [vii],  7,  203—204). — The 
calculated  infra-red  absorption  bands  of  calcite  and 
benzene  (Wood,  A.,  1928,  1306)  are  shown  to  be  in 
very  good  agreement  with  the  observations  of  Cob¬ 
lentz  and  Nyswander  and  to  afford  a  striking  con¬ 
firmation  of  Raman’s  discovery  of  the  relation 
between  infra-red  bands  and  the  frequency  change  of 
the  scattered  light.  A.  E.  Mitchell. 

Raman  lines  from  gaseous  hydrogen  chloride. 
R.  W.  Wood  (Nature,  1929, 123,  166).— The  modified 
lines  of  gaseous  hydrogen  chloride  at  atmospheric 
pressure  corresponding  with  the  vibration-rotation 
absorption  band  at  346  jx  have  been  observed. 

A.  A.  Eldridge. 

Raman  effect  with  liquid  oxygen  and  with 
liquid  nitrogen.  J.  C.  McLennan  and  J.  H. 
McLeod  (Trans.  Roy.  Soc.  Canada,  1928,  [iii],  22, 
III,  413 — 416). — An  attempt  was  made  to  see  if  the 
Raman  effect  could  be  obtained  with  liquid  oxygen 
or  nitrogen.  At  least  six  Raman  lines  were  found. 
The  primary  vibration  frequencies  appear  to  be 
involved  in  the  production  of  four  of  these  lines,  the 
other  two  being  produced  by  absorptions  correspond¬ 
ing  with  the  frequencies  of  the  second  vibration  states 
of  the  elements.  These  would  appear  to  be  the  first 
examples  of  homopolar  molecules  having  the  power 
to  absorb  light  having  frequencies  equal  to  those  of 
fundamental  vibrations  of  their  nuclei.  A.  J.  Mee. 

Raman  effect  with  liquid  oxygen,  nitrogen, 
and  hydrogen.  J.  C.  McLennan  and  J.  H.  McLeod 
(Nature,  1929,  123,  160). — The  spectrum  of  the 
scattered  light  contained  the  following  lines  not 
included  in  that  of  the  irradiating  light  from  a 
mercury  arc  :  liquid  oxygen,  4317*7,  4674*3,  5026*5 
A. ;  liquid  nitrogen,  4468*9,  4849*3,  4980*3  A. ;  liquid 
hydrogen,  4426*6,  4473*1,  4863*5  A.  Mean  vibration 
frequencies  involved  in  the  Raman  effect  with  oxygen 
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and  nitrogen,  respectively,  are  1551*5  cm:1  and 
2328*5  cm.'1,  suggesting  that  primary,  vibration  fre¬ 
quencies  are  involved  in  the  production  of  four  of  the 
lines,  the  other  two  lines  being  produced  by  absorp¬ 
tions  corresponding  with  the  frequencies  of  the  second 
vibration  states  of  the  two  elements.  The  Raman 

effects  with  hydrogen  are  due  to  0 - >  2  and  1 - >  3 

rotational  transitions  and  a  0 - >*  1  vibrational  trans¬ 

ition  for  hydrogen  molecules  in  the  zero  vibrational 
state.  Thus  it  is  shown  that  Raman  effects  can  be 
obtained  with  homopolar  molecules,  that  part  of  the 
energy  of  light  quanta  can  be  taken  up  directly  as 
rotational  energy,  the  balances  appearing  as  quanta 
degraded  in  frequency,  and  that  two -quantum  rota¬ 
tional  transitions  can  be  demonstrated  in  connexion 
with  light-scattering  phenomena.  In  accord  with 
Dennison’s  view,  liquid  hydrogen  contains  some 
molecules  in  the  zero  vibrational  and  zero  rotational 
states,  and  others  in  the  zero  vibrational  and  first 
rotational  states,  the  proportion  being  about  1:2. 

A.  A.  Eldridge. 

Raman  and  infra-red  spectra  of  carbon  di¬ 
oxide.  C.  R.  Bailey  (Nature,  1929,  123,  410). — 
A  study  of  the  concordance  observed  by  Rasetti 
{this  vol.,  241)  shows  that  there]  is  a  close  con¬ 
nexion  between  the  deduced  values  and  the  observed 
spectrum.  The  wave-number  differences  between 
the  band  centres  in  the  double  doublets  and  those  in 
the  “  undoubted  ”  bands  are  of  the  same  order  as  the 
deduced  frequencies,  whilst  with  the  double  doublets 
themselves  the  agreement  is  exact ;  moreover,  the 
frequency  difference  between  the  undoubted  bands  is 
a  simple  fraction  of  one  of  these  frequencies.  These 
facts  are  considered  in  relation  to  the  results  of  Bailey 
and  Lih  (A.,  1928,  687)  for  the  emission  spectrum, 
which  can  be  represented  in  a  simple  manner. 

A.  A.  Eldridge. 

Incoherent  scattering.  R.  M.  Danger  (Nature, 
1929,  123,  345) . — The  observations  of  Raman  and 
Krishnan  and  others  are  accounted  for  much  more 
successfully  by  the  correspondence  principle  of  Kramer 
and  Heisenberg  and  by  Schrodinger’s  wave  mechanics 
than  by  Smekal’s  theory.  A.  A.  Eldridge. 

Apparent  Mie  effect  and  its  possible  role  in 
atmospheric  optics.  G.  I.  Pokrovski  (Z.  Physik, 
1929,  53,  67 — 71). — The  interference  of  light  scat¬ 
tered  from  various  centres  is  discussed.  It  is  shown 
that  under  fixed  conditions  the  greater  portion  of  the 
light  is  only  slightly  deviated  from  the  initial  direction. 
The  theoretical  deductions  are  confirmed  by  com¬ 
parison  with  the  atmospheric  light  scattering  and 
other  observations.  J.  W.  Smith. 

Influence  of  temperature  on  the  absorption 
[of  light]  by  tourmaline.  P.  Le  Roux  (J.  Phys. 
Radium,  1928,  [vii],  9,  365—376 ;  cf.  A.,  1928,  934). — 
By  means  of  the  apparatus  previously  described, 
measurements  have  been  made  on  the  absorption  by 
tourmaline  of  the  mercury  arc  lines  5790 — 3655  A. 
at  various  temperatures.  Two  sections  of  tourm¬ 
aline  were  cut  from  the  same  crystal,  parallel  and 
perpendicular,  respectively,  to  the  crystal  axis.  From 
the  ordinary  temperature  up  to  about  250°  the 
absorption  is  a  linear  function  of  the  temperature 
and  reversible.  The  slope  of  the  straight  lines 
cc 


obtained  in  this  way  decreases  with  increase  in  the 
wave-length,  and  depends  also  on  the  directions  of 
vibration  and  propagation  of  the  light.  Measure¬ 
ments  carried  out  up  to  658°  show  that  above  a  cer¬ 
tain  temperature  (between  250°  and  327°)  the  absorp¬ 
tion  ceases  to  be  reversible.  For  these  higher  tem¬ 
peratures  the  tourmaline  acquires  a  definite  state 
depending  on  the  temperature  to  which  it  has  been 
heated.  0.  J.  Walker. 

Simultaneous  energy  transfers  by  collision 
and  radiation.  O.  Oldenberg  (Z.  Physik,  1928, 
51,  605 — 612). — Arguments  are  advanced  to  show 
that  evidence  for  the  transfer  of  energy  to  a  chemically 
inactive  molecule  by  simultaneous  collision  and 
absorption  of  radiation  in  an  atmosphere  of  excited 
molecules  might  be  sought  in  the  fluorescence  of 
mercury  vapour  when  mixed  with  helium.  Experi¬ 
ment  shows  that  under  such  conditions  a  continuum 
exists  in  the  neighbourhood  of  the  resonance  line 
2537  A.  extending  in  the  direction  of  lower  fre¬ 
quencies.  This  is  regarded  as  affording  the  necessary 
evidence.  R.  W.  Lunt. 

Dissociation  of  hydrogen  by  collisions  of  the 
second  kind.  J.  Kaplan  (Nature,  1929, 123,  162 — 
163). — As  an  alternative  interpretation  of  Cario  and 
Franck’s  experiment  on  the  dissociation  of  molecular 
hydrogen  in  a  mixture  of  hydrogen  and  excited 
mercury  atoms  in  the  2 3PX  state,  it  is  suggested  that 
the  result  of  a  collision  between  an  excited  mercury 
atom  and  a  normal  hydrogen  molecule  is  the  excit¬ 
ation  of  the  molecule  from  the  lbS  to  the  new  13S 
level,  an  unstable  state,  followed  by  immediate  dis¬ 
sociation.  The  probability  of  such  a  transition  is 
considered.  A.  A.  Eldridge. 

Change  that  a  gaseous  molecule  may  undergo 
between  successive  collisions.  R.  D.  Kleeman 
(Phil.  Mag.,  1929,  [vii],  7,  53—63). — It  is  shown  that 
the  function  5  in  the  equation  pv=%MJRT  (cf.  A., 
1928,  955)  decreases  as  v  increases.  This  is  inter¬ 
preted  as  signifying  a  decrease  in  the  average  velocity 
of  translation  of  the  molecules  with  an  increase  of  v. 
It  is  concluded  that  the  velocity  of  a  molecule  gradu¬ 
ally  decreases  after  a  collision  and  that  the  subsequent 
collision  increases  it  again  to  its  initial  value,  whence 
the  average  velocity  of  the  molecules  will  decrease 
with  increase  of  volume.  A.  E.  Mitchell. 

Ionisation  by  slow  electron  impact  of  ammonia 
and  hydrogen  sulphide.  J.  H.  Bartlett,  jun. 
(Physical  Rev.,  1929,  [it],  33,  169— 174).— Positive- 
ray  analysis  showed  the  occurrence,  in  the  case  of 
ammonia,  of  three  principal  types  of  ion  at  m/e=15, 
16,  and  17,  respectively,  and  interpreted  as  having 
the  compositions  (NH)+,  (NH2)+,  and  (NH3)4',  with 
ionisation  potentials  of  11*2±1*5,  12*0±l-5,  and 
11*2^1-5  vol ts ,  respectively .  In  the  case  of  hydrogen 
sulphide,  three  principal  types  of  ions  occurred  at 
m/e— 32,  33,  and  34,  and  are  interpreted  as  having 
the  compositions  (S)+,  (HS)+,  and  (H2S)+,  with 
ionisation  potentials  of  approximately  10*4,  16*9,  and 
15-8  volts,  respectively.  The  mechanism  of  ionis¬ 
ation  is  discussed  for  the  two  substances. 

N.  M.  Bligh. 

Dielectric  anisotropy  of  liquid  crystals  in  a 
magnetic  field.  M.  Jezevski  (Z.  Physik,  1928, 
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52,  268 — 274). — Using  an  improved  form  of  resonance 
method  the  dielectric  constants  of  p -azoxyanisole  and 
p-azoxyphenetole  in  the  nematic  phase  have  been 
determined  with  the  substances  in  a  magnetic  field 
using  condensers  of  different  forms  and  different 
plate  spacings.  It  was  shown  that  a  magnetic  field 
parallel  to  the  electric  lines  of  force  in  the  condenser 
caused  a  decrease  in  the  dielectric  constant  and  a 
magnetic  field  at  right  angles  to  them  an  increase. 
The  negative  results  previously  obtained  with  a  per¬ 
pendicular  field  are  explained  on  the  grounds  that 
with  the  condenser  plates  close  together  the  orient¬ 
ation  action  of  the  walls  was  considerable,  whilst  with 
more  widely  spaced  plates  the  edge  effect  was  quite 
large.  J.  W>  Smith. 

Dielectric  properties  of  liquid  crystals  in 
simultaneous  magnetic  and  electrostatic  fields. 
M,  Jezevski  (Z.  Physik,  1929,  52,  878—881 ;  of. 
A.,  1927,  92 ;  this  vol.,  12). — The  influence  of  the 
simultaneous  application  of  magnetic  and  electro¬ 
static  fields  on  the  capacity  of  a  condenser  filled  with 
p-azoxyanisolc  and  p-azoxyphenetole  has  been  inves¬ 
tigated,  both  with  the  fields  parallel  and  at  right 
angles.  An  electrostatic  field  of  less  than  about 
400  volts  per  cm.  caused  no  appreciable  change  in 
the  capacity  of  a  condenser  in  a  magnetic  field  of 
4000  gauss,  although  such  an  electrostatic  field  alone 
produced  a  considerable  diminution  in  the  capacity. 
A  stronger  electrostatic  field  parallel  to  the  magnetic 
field  caused  an  increase  in  the  dielectric  constant, 
whereas  when  the  fields  were  at  right  angles  a  diminu¬ 
tion  occurred.  J.  W.  Smith. 

Change  of  the  dielectric  constants  of  air  and 
carbon  dioxide  with  wave-length  in  the  range 
600 — 60  metres.  (Frl.)  M.  Forr6  (Z.  Physik, 
1928,  51,  374 — 377). — Both  air  and  carbon  dioxide 
show  a  slight  increase  in  dielectric  constant  with 
increasing  frequency  over  the  wave-length  range 
000 — 60  metres.  J.  W.  Smith. 

Variation  of  dielectric  constants  of  gases  and 
vapours  with  temperature.  II.  Ethyl  ether, 
methyl  ether,  ethylene  oxide,  and  acetone.  H.  A. 
Stuart  (Z,  Physik,  1928,  51,  490 — 510). — A  descrip¬ 
tion  is  given  of  the  apparatus  with  which  the  tem¬ 
perature  variation  of  the  dielectric  constant  of 
methyl  and  ethyl  ethers,  ethylene  oxide,  and  acetone 
in  the  temperature  range  20 — 180°  was  measured  in 
the  gaseous  state.  The  electrical  measurements  were 
earned  out  with  the  apparatus  x>reviously  described 
{A.,  1928, 460).  A  Spindler-Hoger  standard  air  con¬ 
denser  calibrated  at  the  P.T.R.  was  used  as  a  capacity 
standard.  Accurate  values  of  the  vapour  densities 
of  the  compounds  have  been  determined.  The 
electric  moments  are :  ethyl  ether  l*14x  10~18, 
methyl  ether  1*29  xlO"18,  ethylene  oxide  1-88  Xl0~18, 
acetone  2*84  X  10~18.  The  electric  moment  of  the 
water  molecule  is  calculated  from  the  results  of  Zalm 
as  l*79xKH8.  The  results  are  compared  with  those 
of  other  authors  and  the  molecular  models  of  methyl 
and  ethyl  ethers  discussed,  together  with  the  con¬ 
nexion  between  the  electrical  distribution  of  the 
charge  of  the  molecules,  association,  and  the  van  der 
Waals  constant.  G.  E.  Wentworth, 


Dielectric  constants  of  liquid  hydrogen 
fluoride.  K.  Fredenhagen  and  J.  Dahmlos  (Z. 
anorg,  Chern.,  1929,  178,  272—274). — The  dielectric 
constant  of  hydrogen  fluoride  decreases  from  174*8  at 
—  73°  to  83*6  at  0°,  Hydrogen  fluoride  therefore 
belongs,  like  water  and  hydrogen  cyanide,  to  the 
group  of  solvents  which  have  an  abnormally  high 
dielectric  constant.  A.  R.  Powell. 

Dielectric  constants  and  absorption  indices 
of  several  alcohols  for  short  electric  waves. 
S.  Mizushima  (Proc.  Imp.  Acad.  Tokyo,  .1929,  5, 
15 — 10). — Dielectric  constants  and  absorption  indices 
of  methyl,  propyl,  isobutyl,  and  amyl  alcohols  are 
given  together  with  those  of  glycerol  for  a  wave¬ 
length  of  about  60  cm.  over  a  range  of  temperatures. 
Comparison  with  earlier  measurements  (A.,  1928, 
934)  indicates  the  existence  of  anomalous  dispersion. 
Calculation  of  the  molecular  radii  from  the  Debye 
theory  gives  the  following  values  :  methyl  1  *7  x  10~8, 
propyl  2*3  X  10~8,  isobufcyl  2*3  x  10~8,  and  amyl  alcohol 
2*5  X  I0_s  cm.  These  values  accord  well  with  those 
obtained  from  critical  data,  F.  J,  Wilkins. 

Dielectric  constants  of  some  organic  solvents. 

Y.  Matsuike  (Proa.  Imp.  Acad.  Tokyo,  1929,  5, 
29 — 31). — The  dielectric  constants  of  benzene,  toluene, 
carbon  disulphide,  carbon  tetrachloride,  ethyl,  ether, 
and  chloroform  have  been  measured  at  various 
temperatures  between  their  b.  p.  and  f.  p.  with  a 
probable  error  of  about  0*2%.  F.  J.  Wilkins. 

Electric  moment  of  primary  alcohols.  P.  N. 
Ghosh  (Nature,  1929,  123,  413 — 414). — Since  the 
primary  alcohols  have  practically  the  same  dipole 
moment,  it  is  inferred  that  the  dipole  moment  is  due 
to  the  polarisation  of  the  oxygen  atom  by  the  hydrogen 
atom  on  one  hand  and  by  the  carbon  atom  on  the 
other.  Hence  the  binding  forces  acting  on  the 
carbon  atom  reacting  with  the  oxygen  are  the  same 
whether  the  chain  is  long  or  short,  open  or  closed. 
iso  Alcohols  give  differing  values.  A.  A.  Eldridge, 

Refraction  of  beams  of  molecules,  I.  L  Rari 
(Nature,  1929,  123,  163 — 164). — The  refraction  of 
beams  of  molecules  in  magnetic  or  electric  fields  is 
considered  in  analogy  to  optical  refraction. 

A.  A.  Eldridge. 

Refraetivity  of  gaseous  compounds.  G»  W. 
Brindley  (Nature,  1929,  123,  165). — If  (g— 1)R  is 
the  refraetivity  of  the  substance  R  in  the  gaseous 
state,  under  normal  conditions  as  defined  by  Cuthbert- 
son,  where  p  is  the  refractive  index,  then  (u—  l)nct— 

‘7  Cl*  !)c3i>  (f*  DlSr,*  (g— ~  1  )eei* 

1  — 1  )nrj,  (|A — l)e«,=  :>(|x —  l)Ps.  The  fractions 

are  closely  related  to  the  number  of  loosely  bound 
electrons.  In  general,  such  simple  relations  do  not 
appear  to  hold.  A.  A.  Eldridge, 

Stability  and  molecular  volume  of  organic 
groups  in  molecular  compounds.  E>  Hertel 
[with  E.  Rissel  and  F.  Riedel]  (Z.  anorg.  Chem., 
1929,  178,  202 — 212). — Freshly-precipitated  nickel 
cyanide  reacts  with  ammonia,  primary  aliphatic 
amines,  dimethyiamine,  and  trimetnylamine,  yielding 
co-ordination  complexes  containing  1  mol.  of  ammonia 
or  amine.  Anhydrous  nickel  cyanide  obtained  by 
heating  any  of  the  above  compounds  to  constant 
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weight  reacts  with  the  evolution  of  heat  with  the 
anhydrous  amines  mentioned  above  and  with  aniline 
to  form  complexes  containing  2  mols.  of  the  amine. 
The  mol.  vol.  of  the  primary  amines  in  the  complexes 
containing  1  mol.  of  amine  is  always  greater  than  its 
zero  volume  (cf.  Lorenz,  A.,  1916,  ii,  311),  the  differ¬ 
ence  increasing  with  the  length  of  the  carbon  chain ; 
the  zero  volume  increases  by  about  15  c.c.  for  every 
methylene  group  in  the  chain.  The  logarithm  of  the 
vapour  pressure  of  these  compounds  is  directly  pro¬ 
portional  to  the  reciprocal  of  the  temperature  and  the 
stability  of  the  primary  amine  complexes  decreases 
with  increasing  mol.  wt.  of  the  amine.  On  the  other 
hand,  the  benzylamine  compound, 

Ni (CN)o, CH0Ph'lSrH[2 ,  is  less  stable  than  the  co-plienyh 
ethylamine  compound,  Ni(CN)2,CH0PhUH2*NH2.  This 
may  be  explained  on  the  assumption  that  in  the  latter 
ease  the  nickel  atom  is  eo-ordinatively  quadrivalent, 
the  third  co-ordination  valency  being  attached  to  the 
amino-group  and  the  fourth  to  the  phenyl  nucleus. 
The  correctness  of  this  view  is  borne  out  by  the  fact 
that  a  second  group,  e.g.}  H20  or  NMe3,  may  be 
introduced  easily  into  the  benzylamine  compound, 
whereas  this  cannot  be  done  in  the  case  of  the 
w-phenylethylamine  compound.  A.  R.  Powell. 

Molecular  diameters  in  gas  reactions.  R.  C. 
Tolman,  D.  M.  Yost,  and  R.  G.  Dickinson  (Science, 

1928,  67,  241).— Previous  conclusions  (A.,  1927,  604) 

are  not  greatly  affected  by  the  discovery  of  a 
numerical  error.  A.  A.  Eldridge. 

Derivation  of  grating  forces,  grating  energies, 
ionic  dimensions,  and  compressibilities  of 
simple  salts  by  wave  mechanics.  H.  Brock  (Z. 
Physik,  1928,  51,  707 — 727). — Mathematical. 

R.  W.  Lunt. 

Liquid  drops  on  the  same  liquid  surface.  J. 
Seth,  C.  Anand,  and  L.  D.  Mahajan  (Phil.  Mag., 

1929,  [vii],  7,  247—253). — Drops  of  liquid  on  the 
surface  of  the  same  liquid  are  divided  into  two  classes. 
Primary  drops  arise  from  the  introduction  of  liquid 
from  an  external  source  and  represent  the  portions 
which  do  not  mix  immediately  with  the  main  body 
of  the  liquid.  Secondary  drops  are  those  which  arise 
from  the  splashing  of  liquid  from  the  main  body. 
Various  methods  for  the  production  of  such  drops  are 
described.  The  formation  of  primary  drops  appears 
to  be  easiest  with  a  liquid  having  a  surface  tension 
20 — 80  dynes /cm.,  a  viscosity  up  to  0-25  c.g.s.  unit, 
and  a  density  about  unity.  For  the  production  of 
secondary  drops  best  results  are  obtained  with  different 
liquids,  depending  on  the  method  of  production.  The 
best  primary  drop  formation  with  a  phenol  solution 
was  obtained  with  a  concentration  of  30  %  and  with  a 
Boys  soap  solution  at  a  concentration  of  15%. 
Both  these  solutions  exhibit  a  sudden  small  rise  in 
surface  tension  at  the  concentrations  given. 

A.  E.  Mitchell. 

Superficial  properties  of  mercury.  E.  Perucca 
(Phil.  Mag.,  1929,  [vii],  7,  418— 419}.— Previous  work 
by  the  author  (Atti  Accad.  Sci.  Torino,  1921,  57,  81, 
etc.)  offered  experimental  support  of  the  deductions  of 
Oliphant  and  of  Bireumshaw  that  in  the  surface  of 
liquid  mercury  there  is  a  superficial  molecular  or 
atomic  orientation.  A.  E.  Mitchell. 


Surface  tension  of  liquid  sulphur  dioxide. 
V.  M.  Stowe  (J.  Amer,  Chem.  Soc.,  1929,  51,  410— 
415). — The  surface  tensions  (capillary- tube  method) 
and  densities  of  liquid  sulphur  dioxide  are  recorded 
for  the  range  —79°  to  50°.  Between  —20°  and  50° 
the  equation  y  (dynes /cm.) =0*06 1534(1 57 *5— l)1'2 
holds  to  within  5%;  the  results  indicate  that  the 
liquid  is  practically  unassociated  over  this  temper¬ 
ature  range.  Sulphur  dioxide  comes  betiveen  chloro¬ 
form  and  benzene  in  Hildebrand's  solubility  table. 

S.  K,  Tweedy. 

Surface  tension  of  insulating  liquids  under 
the  influence  of  an  electric  field.  M.  J.  Bicker- 
man  (J.  Phys.  Radium,  1928,  [vii],  9,  386—389). — 
Theoretical.  It  has  been  calculated  that  the  lowering 
of  the  surface  tension  of  a  liquid,  produced  by  an 
electric  field  normal  to  its  surface,  is  given  by  —Ay — 
where  Ay  is  the  change  in  surface  tension, 
§  the  thickness  of  the  surface  layer,  E  the  field  strength 
(measured  in  the  air),  and  e  the  specific  inductive 
capacity  of  the  liquid.  It  is  pointed  out  that  even 
for  high  values  of  E,  Ay  will  be  very  small.  .  It  is 
suggested  that  those  authors  who  have  failed  to  detect 
any  alteration  in  the  surface  tension  due  to  the 
influence  of  an  electric  field  were  not  using  sufficiently 
delicate  methods.  J.  L.  Buciian. 

Interpretation  of  X-ray  crystal  photographs. 
I.  Use  of  photographic  grids.  W.  H.  George 
(Phil.  Mag.,  1929,  [vii],  7,  373— 384).— The  photo¬ 
graphic  plate  or  film  is  supported  in  the  X-ray 
camera  entirely  by  geometric  constraints.  A  printing 
frame  similarly  fitted  with  geometric  constraints  is 
employed,  with  a  light  exposure,  to  obtain  on  the 
X-ray  photograph  an  image  of  some  network  suitable 
for  the  interpretation  of  the  particular  type  of  X-ray 
photograph.  A  single  calibration  photograph  serves 
to  fix  accurately  the  geometric  constraints  of  the 
printing  frame  and  any  subsequent  X-ray  photograph 
contains  both  the  photograph  required  and  an 
accurately  alined  reference  grid.  Various  applic¬ 
ations  to  X-ray  and  other  types  of  research  are 
discussed.  A.  E.  Mitchell. 

Adsorption  and  crystal  form.  C.  H.  Saylor 
(Fifth  Colloid  Symposium  Monograph,  1927,  49— 
54). — A  general  discussion  of  the  effect  on  the  crystal 
form  of  substances  which  crystallise  in  more  than  one 
modification  or  habit  produced  by  adsorption  of  ions 
on  certain  faces  or  habits.  Chemical  Abstracts. 

Spiral  markings  on  carborundum  crystals. 
A.  W.  0.  Menzies  and  C.  A.  Sloat  (Nature,  1929, 
123,  348 — 349). — A  photograph  and  a  description  of 
spiral  markings  on  the  smooth  hexagonal,  basal 
pinakoid,  surfaces  of  carborundum  crystals  are  given. 

A.  A.  Eldridge. 

Isomorphous  mixtures  in  the  calcite  group. 
G.  Bilibin  (Mem.  Soc.  Russe  Min.,  1927,  56,  3 — 36; 
Chem.  Zentr.,  1928,  ii,  975). 

Atomic  spacing  in  gypsum  crystals.  J.  Nagy 
(Z.  Physik,  1928,  51,  410 — 412). — The  distances 
between  corresponding  planes  in  gypsum  crystals 
from  different  sources  are  not  quite  constant,  the 
greatest  differences  observed  being  about  2*5  per 
mille.  J.  W.  Smith. 
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Systematic  arrangement  of  neptunite  and 
babingtonite.  B,  Gossner  and  F.  Mussgnug 
(Zentr.  Min.  Geol.,  1928,  A,  274 — 281 ;  Chem.  Zentr., 
1928,  ii,  1198). — Neptunite  has  a  16*54,  b  12*64, 
c  10*04  A.,  p=115°  38',  with  8  mols.  in  the  unit  cell ; 
the  space-group  may  be  C'ih  or  C^;  the  formula 
FeNa2Si206,Si2Ti06  is  suggested.  Babingtonite,  the 
formula  of  which  is  preferably  written CaFe3io06, Si 0o, 
has  a  7-54,  b  12-43,  c  6-73  A.,  a  93°  48',  (3  86°  9',  y 
112°  22';  the  axial  ratio  is  computed  to  be  a  :  b  :  c= 
0*607  :  1  :  0*541.  A.  A.  Eldridge. 

Crystal  structure  of  solid  mercury,  M.  Wolf 
(Z.  Physik,  1929,  53,  72 — 79). — A  thermostatic  X-ray 
spectrograph  is  described,  by  means  of  which  investig¬ 
ations  of  crystal  structure  may  be  carried  out  at  various 
temperatures.  With  this  apparatus  the  crystal 
structure  of  mercury  at  —80°  has  been  investigated 
and  a  simple  rhombohedral  structure  found,  in  agree¬ 
ment  with  the  observations  of  McKeehan  and  Cioffi 
(A.,  1923,  ii,  864)  and  Terrey  and  Wright  (this  voL, 
16).  It  was  found  that  the  preparation  obtained  from 
small  drops  of  mercury  (mean  diameter  10  (x)  per¬ 
sisted  in  a  supercooled  state  even  at  — 80°  and  was 
very  difficult  to  crystallise  out.  J.  W.  Smith. 

Physical  purity  and  p o wder-rontgenogr a m . 
N.  H.  Kolkmeijer  (Proc.  K.  Akad.  Wetenseh. 
Amsterdam,  1928,  31,  1028 — 1029). — Polemical 

against  Levi  (cf.  A.,  1928,  1079)  concerning  the 
crystallographic  identity  of  the  two  forms  of  mercuric 
oxide.  N.  M.  Bltgh. 

X-Ray  levels  of  the  rare  earths,  and  the  devia¬ 
tions  from  Moseley’s  laws.  G.  Piccardi  (Atti 
R.  Acead.  Lincei,  1928,  [vi],  8,  414 — 418) — The 
regularities  in  the  X-ray  levels  of  the  elements  of  the 
rare  earths  have  been  made  the  basis  of  a  comparison 
of  the  corresponding  levels  of  other  elements  of  the 
periodic  system.  Using  the  values  of  the  X-ray  levels 
of  the  rare  earths  as  the  basis  of  the  calculation  of  the 
constants  in  Moseley’s  law,  the  deviations  of  the 
levels  for  other  atoms  from  the  values  obtained  from 
this  law  have  been  plotted  against  atomic  number. 
The  irregular  curves  so  obtained  present  certain 
regularities  on  analysis.  The  deviations  for  elements 
before  the  rare  earths  decrease  (from  positive  to  nega¬ 
tive)  on  passing  from  the  K  level  through  the  levels 
Lv  L2}  i3>  etc.,  to  the  0  level.  For  elements  after 
the  rare  earths  the  corresponding  deviations  are  all 
positive,  but  do  not  exhibit  the  same  regularities. 
Within  a  given  set  of  X-ray  levels  a  certain  regularity 
is  shown  :  for  example,  the  deviations  for  the  L 
series  increase  in  the  order  L3,  L2,  Lv  But  whereas 
the  curves  for  different  sets  of  X-ray  levels  for  the 
earlier  elements  are  separated,  for  the  heavier  elements 
considerable  overlapping  occurs  among  the  curves 
for  the  different  series.  The  deviations  for  all  levels 
are  of  the  same  order  of  magnitude,  reaching  maximum 
values  of  about  4  in  the  case  of  the  lighter  elements, 
when  the  levels  are  expressed  as  where  v 

is  the  frequency  and  R  the  Rydberg  constant. 

F.  G.  Tryhorn. 

Influence  of  X-rays  on  the  structure  of  bismuth 
and  tellurium.  Ill,  E.  Adinolfi  (Atti  R.  Accad. 
Lincei,  1928,  [vi],  8,  381 — 388). — The  specific  heat  of 
bismuth  is  increased  by  about  14%  and  that  of 


tellurium  by  about  8%  by  the  exposure  of  these 
metals  to  X-rays.  This  result  is  attributed  to  a 
change  of  structure  of  the  metals.  Indications  of 
this  change  were  obtained  in  the  case  of  bismuth  by 
measuring  the  changes  of  resistance  during  solidific¬ 
ation  of  spirals  of  bismuth  before  and  after  exposure 
to  X-rays.  F.  G.  Tryhorn. 

Crystal  structure  of  nickel.  L.  Mazza  and  A.  G. 
Nasini  (Phil.  Mag.,  1929,  [vii],  7,  301— 311).— X-Ray 
examination  of  nickel  produced  by  electrolytic  deposi¬ 
tion,  separation  from  the  carbonyl,  and  by  reduction 
of  the  oxide  has  shown  the  metal  to  be  crystallised 
in  face-centred  cubes,  the  mean  value  for  the  edge 
of  the  elementary  cell  being  3*514±0*002  A.,  in 
close  agreement  with  those  of  Wever  (B.,  1922, 
359a),  McKeehan  (Physical  Rev.,  1923,  21,  402), 
and  of  Lange  (A.,  1923,  ii,  402).  No  confirmation 
of  Hull’s  observation  (Physical  Rev.,  1919,  14, 
540)  of  the  existence  of  body-centred  cubes  was 
obtained.  Annealed  eold-drawn  nickel  shows  no 
reerystallisation  up  to  940°.  Characteristic  recrys¬ 
tallisation  structures  are  obtained  by  annealing  at 
1000°  and  above.  Prolonged  annealing  at  1200° 
gives  a  reerystallisation  into  irregularly  oriented 
coarse  grains.  Quenching  produces  no  changes  in 
the  nickel  lattice.  A.  E.  Mitchell. 

Direct  determination  of  Thomson  coefficients 
in  single-crystal  zinc  rods.  L.  A.  Ware  (Proe. 
Iowa  Acad.  Sci.,  1927,  34,  2S2). 

Chemical  Abstracts. 

Crystal  structure  of  rhenium.  V.  M.  Gold¬ 
schmidt  (Naturwiss.,  1929, 17,  134 — 135). — Using  the 
Debye-Scherrer  method  it  was  found  that  rhenium 
has  a  hexagonal  close-packed  structure,  a  -  2*7524- 
0*001 ,  c  =  4*448^0*002  A.  The  crystalline  structure  of 
rhenium  resembles  that  of  osmium,  whilst  tungsten, 
the  element  immediately  preceding  rhenium  in  the 
periodic  table,  has  a  body-centred  cubic  structure. 
The  atomic  radius  of  rhenium  is  calculated  from  the 
mean  distance  between  the  atoms  in  the  crystal. 
It  lies  between  those  of  tungsten  and  osmium,  being 
1*371  A,  From  the  lattice  constants  and  the  at.  wt., 
the  density  of  rhenium  can  be  calculated.  The 
specimen  used,  which  contained  0*3%  of  molybdenum, 
gave  21*33.  After  making  a  small  correction  for  the 
molybdenum  the  density  of  the  pure  element  is  found 
to  be  21*40^-0*06.  This  lies  between  the  values  for 
tungsten  and  osmium,  and  is  in  agreement  with  the 
value  obtained  by  other  methods.  A.  J.  Mee. 

Determination  by  X-rays  of  density  and  axial 
ratio  of  hexagonal  silver  iodide.  N.  H.  Kolk¬ 
meijer,  W.  J.  D.  van  Dobbenburgh,  and  H.  A. 
Boekenoogen  (Proc.  K.  Akad.  Wetenseh.  Amster¬ 
dam,  1928,  31,  1014 — 1027). — X-Ray  investigations 
were  made  of  a  specimen  of  silver  iodide  of  d  5*68, 
supposed  to  be  physically  and  chemically  pure. 
Powder  photographs  were  made  of  this  specimen, 
and  also  of  one  of  d  5*49,  and  evidence  of  cubic  struc¬ 
ture  for  the  former  and  hexagonal  structure  for  the 
latter  specimen  was  obtained.  By  spectrographic 
means  it  is  concluded  that  this  evidence  as  to  structure 
is  correct,  and  the  axial  ratio  is  determined  as 
1*633(4).  N.M.  Bligh. 
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Reflexion  of  soft  X-rays.  S.  D.  Gehman 
(Physical  Rev.,  1929,  [ii],  33,  141 — 144). — The  rela¬ 
tion  between  the  wave-length  of  soft  X-rays  and  the 
reflecting  power  of  a  metal  mirror  was  investigated ; 
the  latter  was  measured  by  a  photo-electric  method, 
as  a  function  of  the  voltage  for  a  given  angle  of  incid¬ 
ence  and  as  a  function  of  the  angle  for  a  given  voltage. 
Mirrors  of  aluminium,  carbon,  and  platinum  were 
employed.  The  reflecting  power-plate  voltage  curves 
for  the  light  elements  aluminium  and  carbon  show  a 
maximum  related  to  a  critical  potential. 

N.  M.  Bligh. 

Soft  X-rays  from  crystal  faces.  0.  W.  Richard¬ 
son  and  U.  Andrewes  (Nature,  1929,  123,  344). — 
An  attempt  to  extend  earlier  experiments  (A.,  1928, 
692)  to  diamond  failed  on  account  of  the  immeasur¬ 
ably  high  resistance  of  the  material.  With  graphite, 
however,  between  70  and  320  volts  17  discontinuities 
have  been  observed,  each  agreeing  with  a  value,  or 
with  the  mean  of  two  values  a  few  volts  apart, 
previously  found  with  carbon.  Fifteen  discontinui¬ 
ties  observed  with  the  carbon  target  were  absent 
with  the  graphite  target,  i.e.}  the  number  of  discon¬ 
tinuities  from  a  single  crystal  surface  is  smaller  than 
from  a  polycrystalline  surface.  A.  A.  Eldridge. 

Soft  X-rays  from  a  single-nickel  crystal.  S.  R. 
Rao  (Nature,  1929,  123,  344 — 345).— The  results 
(cf.  preceding  abstract)  suggest  that  if  an  ideal  costal 
surface  were  employed  inflexions  would  appear  at 
63*8,  72*2,  106*2,  and  116-0  volts.  The  former  two 
values  can  be  associated  with  transitions  from  the 
ilfn.xn  level  in  the  nickel  atom,  and  the  latter  two 
with  transitions  from  the  Mj  level.  Surface  alter¬ 
ation  of  the  non-crystalline  metallic  target  on  electronic 
bombardment  may  account  for  the  large  number  of 
inflexions  which  have  been  reported. 

A.  A.  Eldridge. 

X-Ray  examination  of  some  salts  of  the  fatty 
acids.  S.  H.  Piper  (J.C.S.,  1929,  234— 239).— The 
spacing  between  the  crystal  planes  in  the  potassium 
salts  of  the  fatty  acids  from  formic  up  to  lignoceric 
acid  has  been  measured.  Since  salts  of  long-chain 
compounds  of  this  type  crystallise  with  these  planes 
separated  by  the  lengths  of  two  molecules  placed  end 
to  end  with  like  groups  in  contact,  the  spacing 
measured  may  be  regarded  as  twice  the  effective 
length  of  the  molecule.  The  spacing  increases 
linearly  with  increase  in  the  number  of  carbon  atoms 
for  the  normal  potassium  salts.  A  similar  linear 
increase  in  spacing,  but  with  a  lower  rate  of  increase,  is 
shown  by  the  potassium  hydrogen  salts  of  these  acids. 
The  chain  in  this  type  of  salt  cannot  be  accounted 
for  by  a  normal  tetrahedral  angle  of  109°  28'  between 
the  lines  joining  the  centres  of  successive  carbon 
atoms.  A  minimum  angle  of  1110  46'  is  required. 

F.  G.  Tryhorn. 

X-Ray  contributions  to  the  problem  of  poly™ 
merisation.  G.  L.  Clark  (Ind.  Eng.  Chem,,  1929, 
21,  12S— 133).— The  X-ray  method  of  investigating 
crystal  structure  is  discussed  and  its  application  in 
the  study  of  polymerised  substances  such  as  rubber, 
cellulose,  proteins,  and  resins  is  explained  in  outline. 
The  observation  that  the  unit  cell  of  these  substances 
is  very  much  smaller  than  would  be  anticipated  on 


physico-chemical  grounds  and  contains  only  a  few 
simple  chemical  molecules  is  discussed. 

H.  Ingleson. 

Deformation  of  fibrous  materials.  R.  0, 
Herzog  and  W.  Jancke  (Z.  Physik,  1929,  52,  755 — 
758). — By  taking  X-ray  diagrams  both  parallel  and 
at  right  angles  to  the  direction  of  stress,  it  has  been 
shown  that  both  mercerised  cellulose  and  natural  silk 
on  rolling  or  pressing  yield  a  structure  of  the  aniso¬ 
tropic  class  IV.  J.  W.  Smith. 

Supermolecular  state  of  polymerised  sub¬ 
stances  in  relation  to  thin  films  and  interfaces. 
S.  E.  Sheppard,  A.  H.  Nietz,  and  R.  L.  Keenan 
(Ind.  Eng.  Chem.,  1929,  21,  126 — 127). — A  discussion 
of  the  theories  of  the  molecular  constitution  of  rubber, 
cellulose,  and  proteins  advanced  by  Hess  and  Pring- 
shoim  and  by  Staudinger.  H.  Ingleson. 

Separation  of  the  Faraday  effect  into  two 
phenomena  of  different  origin.  Diamagnetic 
and  paramagnetic  rotatory  polarisation.  Law 
of  magnetisation  of  a  crystal.  Bohr's  magneton. 
J.  Becquerel  and  W.  J .  i>e  Haas  (J»  Phys.  Radium, 
1928,  [vii],  9,  346 — 356,  and  Z.  Physik,  1928,  52, 
678 — 694). — In  order  to  obtain  evidence  for  the 
view  that  the  large  magnetic  rotatory  power  of 
certain  minerals  which  contain  rare-earth  elements 
is  of  paramagnetic  origin,  the  variation  of  the  rotatory 
power  of  tysonite  with  the  intensity  of  the  magnetic 
field  has  been  investigated.  At  very  low  temperatures 
it  is  to  be  expected  that  the  rotation  will  cease  to 
be  proportional  to  the  field.  Experiments  made  at 
the  low  temperatures  obtainable  by  means  of  liquid 
helium  show  that  this  is  the  ease.  The  following 
hyperbolic  tangent  relation  is  found  to  hold  between 
the  paramagnetic  rotation  p  and  the  field  H  :  p= 
P^tanh (T.^H/ET).  is  the  saturation  magnetisation 

per  g.-mol.  and  has  almost  exactly  the  value  of  the 
Bohr  magneton.  This  expression  is  derived  from 
the  theoretical  views  of  Lenz  and  of  Ehrenfest  con¬ 
cerning  the  magnetisation  of  a  crystal  along  its 
principal  axis,  on  the  assumption  that  the  magnotic 
rotation  is  proportional  to  the  magnetising  effect 
producing  it,  which  appears  probable.  The  existence 
of  paramagnetic  rotatory  polarisation  is  therefore 
proved.  0.  J.  Walker. 

Piezo-electric  amorphous  and  crystalline  sub¬ 
stances  in  an  electric  field.  A.  V.  Schubnikov 
and  B.  K,  Brunovski  (Bull.  Acad.  Sci.  U.R.S.S.,  1928, 
367 — 374). — Experimental  results  are  given  which 
indicate  that  every  dielectric,  wdien  placed  in  an 
electric  field,  owing  to  orientation  of  its  molecules  or 
other  structural  units,  becomes  more  or  less  markedly 
piezo -electric.  When  such  dielectric  is  subjected 
to  shock,  it  assumes  a  stato  of  vibration,  that  is,  of 
periodic  compression  and  expansion,  the  result  being 
the  establishment  of  an  internal  subsidiary  electric 
field,  which  changes  its  direction  during  the  vibration 
and  so  alternately  strengthens  and  "weakens  the 
original  electric  field.  T.  II.  Pope. 

Highffrequency  hysteresis  loss  in  steels.  W, 
Neumann  (Z.  Physik,  1928,  51,  355 — 373). — Data 
are  given  for  the  hysteresis  loss  and  remanenee  of  two 
varieties  of  Swedish  bar  steel  and  of  an  iron  alloy 
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containing  50%  Ni  at  500,  1500,  and  2550  cycles  per 
sec.  B,  W.  Lunt, 

Electrical  conductivity  in  relation  with 
mechanical  .stress  in  rock  salt.  Z.  Gyulai  and 
1).  Hartly  (Z.  Physik,  1928,  51,  378— 387).— The 
conductivity  of  rock  salt  suddenly  compressed 
between  one  pair  of  crystal  faces  increases  and  then, 
the  compi'ession  remaining  constant,  decreases  to  the 
initial  value  in  approximately  20  min.  The  crystal 
is  then  in  a  hardened  state,  and  considerable  increase 
in  mechanical  stress  is  required  to  produce  a  further 
increase  in  conductivity.  Crystals  of  various  thick¬ 
ness  were  examined  in  the  stress  range  20 — 200 
kg. /cm. 2  R.  W.  Lunt. 

Hall  effect  and  other  properties  of  the  copper™ 
antimony  series  of  alloys.  E,  Stephens  and  E.  J. 
Evans  (Phil.  Mag.,  1929,  [vii],  7,  161— 176).— The 
temperature  coefficient  of  resistance,  thermo-electric 
power,  Hall  effect,  specific  heat,  and  density  of  fully 
annealed  copper-antimony  alloys  have  been  measured. 
Singular  points  corresponding  with  both  Cu2Sb  and 
Cu3Sb  were  obtained  in  each  of  the  curves  showing 
the  relation  between  all  these  constants  and  the 
concentration  of  one  metal  in  the  alloy.  No  evidence 
of  the  formation  of  Cu2Sb  and  Cu3Sb  was  obtained 
from  the  change  of  the  temperature  coefficient  of  the 
resistance  with  the  antimony  concentration.  The 
electrical  properties  of  Cu3Sb  were  strongly  modified 
by  annealing,  whilst  those  of  Cu2Sb  remained 
practically  unchanged.  A.  E.  Mitchell. 

Magnetic  susceptibilities  of  some  amalgams 
and  binary  alloys.  W.  G,  Davies  and  E.  S.  Keep¬ 
ing  (Phil.  Mag.,  1929,  [vii],  7,  145 — 153). — The 
relative  magnetic  susceptibilities  of  dilute  amalgams 
of  gold,  tin,  indium,  and  gallium  with  respect  to  that 
of  mercury  have  been  determined.  The  diamagnetic 
susceptibility  of  the  amalgams  increases  as  the  con¬ 
centration  of  the  solute  metal  increases.  The  atomic 
effect  of  the  dissolved  metal  on  the  susceptibility 
of  mercury  is  greatest  in  the  case  of  indium.  Similar 
measurements  have  been  made  with  copper-magnesium 
and  copper-antimony  alloys.  In  the  first  scries  the 
susceptibility-composition  curve  shows  maxima  corre¬ 
sponding  with  eutectics  and  minima  corresponding 
with  compounds  indicated  by  the  equilibrium  diagram. 
In  the  second  series  of  alloys  annealing  increases  the 
susceptibility,  particularly  over  the  region  20 — 60% 
Cm  Maxima  on  the  susceptibility-composition  curve 
again  correspond  with  eutectics,  but  the  only  com¬ 
pound  definitely  indicated  for  the  unannealed  alloy  is 
Cu5Sb2  and  for  the  annealed  alloy  Cu2Sb  corresponding 
with  the  change  of  phase  to  be  expected,  from  the 
equilibrium  diagram,  on  annealing,  A.  E .  Mitchell. 

Conductivity  and  cold-working.  M.  Masisua 
and  G.  Sachs  (Z.  Physik,  1928.  51,  321 — 327). — 
Experiments  are  described  dealing  with  the  depend¬ 
ence  of  the  electrical  resistance  of  brass  on  the 
extension  of  the  crystals,  the  degree  of  hardening  of 
the  metal,  annealing,  and  temperature.  Curves  are 
given  showing  the  relation  between  the  resistance,  the 
tensile  strength,  and  compressibility.  The  temper¬ 
ature  coefficient  of  the  conductivity  of  the  metal  is 
shown  to  be  independent  of  mechanical  strains. 

D.  W.  Bandey. 


Magnetostriction.  L.  W.  McKeehan  (Z.  Physik, 
1928,  52,  752 — 754). — Polemical  against  Schulze  (A., 
1928, 1314).  G.  E.  Wentworth. 

Initial  conductivity  of  gypsum  and  rock  salt. 
N.  A.  Salessky  (Z.  Physik,  1928,  52,  695—707).— 
The  initial  conductivities  of  gypsum  and  rock  salt 
were  observed  at  intervals  of  0-01 — 0*06  sec.  after 
the  application  of  potential,  and  the  impossibility 
of  extrapolation  was  demonstrated.  Ohm’s  law  is 
obeyed  by  both  substances.  The  applicability  of 
the  superposition  principle,  and  the  errors  due  to  a 
previous  passage  of  current,  were  confirmed.  The 
temperature  variation  of  the  initial  conductivity 
of  gypsum  is  probably  represented  by  an  exponential 
function ;  that  of  rock  salt,  however,  depends  oil  the 
time  period  at  which  the  measurements  -were  made. 

G.  E.  Wentworth. 

Initial  current  in  quartz.  A.  D.  Goldhammer 
(Z.  Physik,  1928,  52,  708 — 725). — A  photographic 
method  is  used  for  the  study  of  the  initial  current 
in  two  types  of  quartz.  The  dependence  on  time  of  the 
initial  current  in  the  first  4  to  17  X  10~2  sec.  is  given 
by  i  —  al~n,  where  the  letters  have  their  usual  signifi¬ 
cance.  The  potential-current  graph  is  not  a  straight 
line ;  it  changes  its  sign  with  alteration  in  the  time 
period.  The  superposition  principle  is  inapplicable, 
the  reason  being  that  passage  of  current  diminishes 
the  conductivity  in  the  direction  of  the  current  and 
increases  it  in  the  opposite  direction.  If  the  crystal 
is  earthed  for  some  time  the  unipolarity  changes  sign. 

G.  E.  Wentworth. 

Recrystallisation  of  aluminium.  II.  A.  E. 
van  Aricel  and  M.  G.  van  Bruggen  (Z.  Physik,  1928, 
51,  520 — 533). — Strong  deformation  of  a  crystalline 
body  such  as  aluminium  produces  very  small  crystals 
which  act  as  a  nucleus  for  recrystallisation.  These 
small  nuclei  are  formed  by  the  stresses  acting  within 
the  lattice.  The  second  crystallisation  is  not  only 
proportional  to  the  amount  of  cold  working  but, 
in  contradistinction  to  the  idea  of  recrystallisation  by 
cold  turning,  is  largely  dependent  on  the  initial  state 
of  the  material.  The  surface  recrystallisation  of 
pure  aluminium  is  much  greater  than  in  technical 
aluminium.  Numerous  etchings  are  shown  and  the 
results  are  compared  with  those  of  Smithells  in  the 
recrystallisation  of  pure  tungsten. 

G.  E.  Wentworth. 

Recrystallisation  of  single  aluminium  crystals. 
I.  The  orientation  of  crystals  produced  by  cold 
turning,  the  deformation  being  small.  W.  G. 
Burgers  and  J.  C.  M.  Basart  (Z,  Physik,  1928,  51, 
545 — 556). — An  attempt  is  made  to  elucidate  the 
problem  of  the  orientation  of  crystals  produced  by 
the  cold  turning  of  aluminium  when  the  deformation 
is  relatively  small  (10 — 15%  extension).  These 
crystals  appear  to  be  connected  on  the  average  with 
the  position  of  the  mother  crystal,  but  they  are 
widely  scattered,  although  the  mother  crystal  must 
exert  some  influence.  Experimental  results  show 
that  the  direction  of  deformation  has  a  small  influence, 
but  the  scattering  is  so  large  as  to  make  any  method 
of  estimation  difficult.  G,  E.  Wentworth. 

Measurements  of  ultrasonic  velocities  in 
liquids.  B.  W.  Boyle,  J,  F.  Lehmann,  and  S.  C. 
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Morgan  (Trans.  Roy.  Soc.  Canada,  1928,  [iii],  22, 
III,  371 — 378). — The  determination  of  the  velocity 
of  ultrasonic  waves  in  liquids  by  modifications  of  the 
method  of  stationary  waves  is  described.  Methods 
are  also  given  for  use  when  a  moderate  quantity  of 
liquid  is  available.  The  change  of  velocity  in  sodium 
chloride  solution  with  small  changes  of  concentration 
at  a  constant  temporature  of  17°  was  investigated. 
The  velocity  was  found  to  increase  slightly  as  the 
concentration  is  increased.  Experiments  were  also 
carried  out  to  measure  the  change  in  velocity  with 
change  n  temperature  from  0°  to  20°  in  water  and 
in  sodium  chloride  solution .  In  both  cases  the 
velocity  increases  with  rise  of  temperature. 

A.  J.  Mee. 

Electromotive  potential  and  electrokinetic 
potential  of  graphite  [and  other  elements].  N. 
Thon  (Corapt.  rend.,  1929,  188,  253— 254).— A 
relation  between  the  electromotive  (</>)  and  electro- 
kinetic  (£)  potentials  analogous  to  that  found  for 
gold  (A,,  1928,  953)  has  been  established  for  graphite, 
but  in  this  case  $  becomes  more  positive  with  an 
increase  in  the  concentration  of  the  electrolyte,  whilst 
which  is  negative,  decreases  in  value.  This 
explains  the  action  of  graphite  as  a  “  borrowing 
electrode  ”  and  its  electromotive  behaviour  as  the 
metal  of  the  ions  in  the  solution.  Platinum,  silver, 
mercury,  and  copper  behave  similarly  to  gold. 

J.  Grant. 

Theory  of  electrical  rectification.  R.  di  L. 
Kjionig  (Nature,  1929, 123,  314). 

Superconductors.  W.  J.  de  Haas  (Nature, 
1929,  123,  130 — 131) . — Combinations  of  non-super - 
conducting  with  superconducting  metals  (copper, 
silver,  or  antimony  with  tin ;  bismuth  with  thallium) 
have  been  studied.  Combinations  of  antimony  (but 
not  copper)  with  tin  and  of  bismuth  with  thallium 
become  superconductors.  Although  neither  gold  nor 
bismuth  is  a  superconductor  at  T5°  Abs.,  their  eutectic 
alloy  is  a  superconductor.  A.  A.  Eldiiidge. 

Measurement  of  the  thermo-electric  Thomson 
effect  down  to  the  temperature  of  liquid  hydro¬ 
gen.  G.  Borelitts,  W.  H,  Keesom,  and  C.  H. 
Johansson  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1928,  31,  1046— 1058) —In  view  of  its  bearing  on  the 
electron  theory  of  metals  the  temperature  dependence 
of  the  Thomson  effect  below  the  temperature  of  liquid 
air  was  investigated,  using  wires  of  copper  and  silver 
alloyed  with  small  quantities  of  gold,  and  also  pure 
copper  wire.  The  alloys  were  used  for  the  lowest 
temperatures  to  minimise  errors  due  to  the  variation 
of  heat  conductivity  of  pure  metals  with  temperature ; 
steps  were  also  taken  to  avoid  errors  due  to  the  Peltier 
effect.  The  specific  heat -conductivity  was  measured 
and  plotted  against  temperature.  The  measurements 
and  calculations  of  the  Thomson  effect  for  a  number 
of  temperatures  are  tabulated  and  plotted.  The 
thermo-electromotive  forces  of  couples  formed  by  the 
wires  investigated  and  also  with  lead  were  measured 
for  various  temperatures,  tabulated,  and  thence 
calculated  per  degree.  N.  M.  Bligh. 

Theory  of  Heusler  alloys.  O.  yon  Auwers  and 
H.  Weinnolbt  (Z.  Phvsik,  1928,  51,  754 — 756). — 
Polemical.  "  R.  W.  Lunt. 


Theory  of  Heusler  alloys.  A.  Kussman  and  B* 
Scharnow  (Z.  Phys  ik,  1928,  51,  757—758).— 
Polemical.  R,  W.  Lunt. 

Birefringence  and  dichroism  of  thin  layers 
of  iron  obtained  by  distillation.  M.  Cau 
(Compt.  rend.,  1929,  188,  246 — 249). — The  formula* 
hitherto  obtained  by  the  author  (this  voL,  251) 
arc  valid  only  to  a  first  approximation.  Exact 
formula*  are  deduced  representing  the  effect  on 
a  rectilinear  vibration  of  simultaneous  rectilinear 
birefringence  and  dichroism  having  tho  same  principal 
directions.  Formula*  valid  to  a  second  approxim¬ 
ation  are  then  obtained,  and  a  good  agreement  is  shown 
to  exist  between  the  observed  and  calculated  results. 

J,  Grant. 

Platinum  thermometer  temperature  scale* 
F.  E.  Hoare  (Phil.  Mag.,  1929,  [vii],  7,  384—386).— 
A  simplified  method  for  finding  the  correction,  to  a 
platinum  thermometer,  for  any  value  of  the  difference 
coefficient  in  the  equation  X  =  (£-—  100)2  is 

given.  At  temperatures  as  high  as  1200°  the  cor¬ 
rection  is  shown  to  give  temperatures  accurate  to  0T°. 

A.  E.  Mitchell. 

Thermal  conductivity  of  solid  and  liquid 
sulphur.  G.  W.  G.  Kaye  and  W.  E.  Higgins  (Proc. 
Roy.  Soc.,  1929,  A3 122,  633 — 646). — An  investigation 
has  been  made  of  the  thermal  conductivity  of  solid 
and  liquid  sulphur  over  the  temperature  range  20— 
210°,  a  region  embracing  the  transition  point  from 
rhombic  to  monoclinic  sulphur  (95°),  the  “  natural  ” 
m.  p.  of  monoclinic  sulphur  (115°),  and  the  change 
point  of  liquid  sulphur  (160°).  In  the  case  of  solid 
sulphur,  measurements  were  made  on  the  rhombic 
and  monoclinic  varieties,  each  in  the  form  of  crystalline 
aggregates,  and  on  the  plastic  modification.  The 
progressive  change  in  thermal  conductivity  was 
followed  during  the  slow  transition  at  the  ordinary 
temperature  from  the  unstable  plastic  to  the  stable 
rhombic  form,  and  -the  influence  of  temperature  on 
the  rate  of  transformation  was  studied.  The  experi¬ 
ments  demonstrate  the  effect  of  the  previous  thermal 
history  on  the  velocities  of  the  various  transform¬ 
ations.  The  measurements  were  made  by  means  of  a 
“  plate  ”  method  similar  to  that  previously  described 
(A.,  1928,  114),  using  a  small  temperature  drop, 
usually  from  3°  to  5°,  across  the  test  specimen.  For 
tho  measurements  on  solid  sulphur,  it  was  necessary 
to  employ  glycerin  films  between  the  test  layer  and 
the  surfaces  of  the  hot  and  cold  blocks.  The  following 
values  were  obtained  :  rhombic  aggregate,  0*00065 
(20°),  0*00061  (40°),  0*00058  (60°),  0*00055  (80°), 
0*00054  (95°,  change  point) ;  monoclinic  aggregate, 
0*00037—0*00040  (100°) ;  liquid,  0*00031  (115°,  m.  p.), 
0*00031  (120°),  0*00032  (140°),  0*00033  (160°),  0*00033 
(165°),  0*00034  (170°,  change-point  region  160—170°), 
0*00036  (190°),  0-00037  (210°);  plastic,  0*0002  (20°). 

L.  L.  Bercumskaw. 

Thermal  conductivity  of  lead  and  of  single- 
and  poly««crystal  sine.  C.  C.  Bibwell  and  E.  J. 
Lewis  (Physical  Rev.,  1929,  [n],  33,  249—251).™ 
Determinations  were  made  over  the  range  —250°  to 
100°,  using  an  adaptation  of  tho  Forbes  bar  method 
(cf.  Bidwell,  A,,  1926,  1087).  The  thermal  conduct¬ 
ivity  increases  as  the  temperature  is  lowered,  hut 
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shows  no  great  increase  at  very  low  temperatures  as 
was  found  for  lithium.  Conductivity  is  about  18% 
better  for  single-  than  for  poly-crystal  zinc,  and  is 
about  7%  poorer  for  a  sample  case  in  air  than  for  one 
prepared  in  a  vacuum.  N.  M.  Bligh. 

General  formulae  for  calculating  the  atomic 
or  molecular  heat  and  the  specific  heat  of  ele¬ 
ments  in  the  solid  state.  J.  Maydel  (Z.  anorg. 
Chern.,  1929,  178,  113 — 145). — The  true  atomic 
heat  (a)  of  ai^  clement  at  any  temperature  (£)  is  given 
by  the  equation  a/(£+|3),  where  (3  and  y  are 

constant  parameters  for  that  element  and  a  is  a 
constant  for  all  elements  and  equals  939*8.  The 
values  of  p  and  y  for  all  the  elements  have  been  calcul¬ 
ated  and  are  shown  to  be  periodic  functions  of  the 
atomic  number ;  when  their  values  are  plotted  against 
one  another  for  all  the  elements  two  intersecting  curves 
are  obtained,  both  of  which  are  hyperbolas  identical 
with  the  curve  for  y.  given  by  the  above  equation. 
The  elements  may  therefore  be  divided  into  two  classes 
according  to  the  line  on  which  the  point  represented 
by  their  (3  and  a  values  falls.  For  class  I  the  equation 
to  the  curve  is  &=Bl—a{y—G1),  and  for  class  II 
yzzzG+aKft+B).  Hence  the  constants  Gx  and  Bx  and 
G  and  B  aro  the  origins  of  a  system  of  co-ordinate  axes 
which  are  asymptotic  to  the  curves  for  class  II  and 
class  I,  respectively.  The  calculated  values  for  these 
constants  are  6=6*05  kg.-cal.,  B= 0°,  Gx=—  0*242 
kg. -cal.,  and  Bl=492*3°.  Hence  for  elements  of  class 
II  the  atomic  heat  at  0°  is  6*05  kg.-cal.,  which  agrees 
with  the  value  according  to  Dulong  and  Petit’s  law. 
To  this  class  belong  the  elements  of  group  0,  the 
four  elements  which  succeed  and  the  three  elements 
which  precede  each  of  these  in  atomic  number,  but 
there  are  several  exceptions;  all  the  other  elements 
belong  to  the  first  class  except  iodine  and  mercury, 
the  p  ,y  points  of  which  apparently  do  not  fall  on  either 
curve.  The  atomic  heat  of  elements  of  the  first  class 
may  be  calculated  from  the  equation  uj= 0-242+ 
a(£+2p““492*3)/(£+p)(492*3— (3).  As  every  element 
has  its  own  value  for  (3,  there  is  obviously  no  temper¬ 
ature  at  which  the  second  expression  on  the  right- 
hand  side  becomes  zero  or  the  same  for  all  elements 
of  this  class,  and  hence  these  elements  show  more  or 
less  deviation  from  Dulong  and  Petit’s  law  according 
as  to  whether  their  p ,y  points  lie  remote  from  or 
near  to  the  intersection  of  the  two  curves.  Equations 
are  given  for  calculating  the  true  and  mean  specific 
heats  of  the  elements  of  both  classes,  the  mean  atomic 
heat,  and  the  heat  required  to  raise  I  g.-atom  from  t± 
to  and  the  effect  of  allotropic  transformations  on 
the  atomic  heat  is  discussed.  Tables  are  given  show¬ 
ing  the  values  of  p  and  y  for  all  the  elements,  and  the 
atomic  heats  at  various  temperatures  calculated  from 
these  values  are  compared  with  those  obtained  experi¬ 
mentally  by  various  authors ;  in  general,  the  agree¬ 
ment  between  calculated  and  observed  values  is  very 
good.  A.  R.  Powell. 

Specific  heat  of  tungsten  between  90°  and 
260CT  Abs,  C.  Zwikker  (Z.  Physik,  1928,  52, 
668 — 677). — The  inconsistency  in  the  published  values 
of  the  specific  heat  of  tungsten  has  led  the  author  to  a 
redetermination  over  a  wide  temperature  range.  A 
description  of  the  experimental  method  is  given  for 


the  high- temperature  determinations,  for  which  Op 
increases  linearly  with  rising  temperature,  whilst  C* 
falls,  remaining  below  8  g.-cal.  per  g.-atom. 

G.  E.  Wentworth. 

Specific  heat  of  molybdenum  from  250°  to 
—40°,  D.  Cooper  and  G.  O.  Langstroth  (Physical 
Rev.,  1929,  [ii],33, 243 — 248). — Existing  data  for  the 
specific  heat  of  molybdenum  being  untrustworthy, 
experiments  were  made  with  a  slightly  modified 
Richards  adiabatic  calorimeter,  by  which  values 
from  high  temperatures  could  be  obtained.  Values 
accurate  to  about  1%  are  given  for  the  range  —30°  to 
300°  by  the  equation  (7p=0*0593+0*0000I3(27+40)- 
0*0265/(7T+40)1'06.  Stem’s  equation  is  linear  (cf.  A., 

1928,  1083)  and  agrees  with  the  values  given  between 

50°  and  300°.  Below  50°  the  curve  shows  a  decided 
bend.  N.  M.  Bligh. 

Specific  heat  of  manganese  phosphide.  B.  G. 
Whitmore  (Phil.  Mag.,  1929,  [vii],  7,  125 — 129). — 
The  specific  heat  of  manganese  phosphide  shows  an 
increase  at  16°.  This  is  of  the  order  required  by  the 
Weiss  theory  of  ferromagnetism,  but  the  temperature 
is  just  below  the  magnetic  critical  temperature  at 
which,  according  to  the  theory,  the  phenomenon 
should  occur.  A.  E.  Mitchell. 

Specific  heats  of  acetone,  methyl,  ethyl,  and 
u-propyl  alcohols  at  low  temperatures.  S. 
Mitsukuri  and  K.  Kara  (Proc.  Imp.  Acad,  Tokyo, 

1929,  5,  27 — 28). — The  specific  heats  of  acetone, 

methyl,  ethyl,  and  n-propyl  alcohols  have  been 
measured  over  the  temperature  range  170—270° 
Abs.  F.  J.  Wilkins. 

Heats  of  fusion  and  specific  heats  of  calcium 
and  magnesium.  E.  Zalesinski  and  R.  Zulinski 
(Bull.  Acad.  Polonaise,  1928,  A,  479 — *505). — The 
specific  heats  of  calcium  (99*13%  Ca)  and  of  magnes¬ 
ium  (98*68%  Mg)  over  a  range  of  temperature  have 
been  determined  in  a  silver-plated  brass  calorimeter 
furnished  with  a  lid  of  iron,  the  only  metal  that  does 
not  react  with  calcium  and  magnesium  at  high 
temperatures.  The  mean  specific  heats  found  were  : 

(a)  Calcium,  between  20°  and  304°,  0*1610;  20— 

504°,  0*1764;  22—520°,  0*1768;  20—697°,  0*1887; 
21—755°,  0*1927 ;  22—785°,  0*1901 ;  22  —  785°, 

0-1724;  22—802°,  0*1724;  810—930°  (liquid), 

0*2670.  The  lower  values  were  obtained  when  the 
specimen  was  first  heated  at  about  800°  and  the 
specific  heats  determined  on  cooling  and  are  due  to 
the  presence  of  two  allotropic  modifications  of  calcium. 

(b)  Magnesium,  between  22°  and  625°,  0*2823 ;  650— 

775°  (liquid),  0*2880.  The  heats  of  fusion  were  also 
determined  in  an  electrically  heated  silica  vacuum 
oven  in  an  atmosphere  of  argon,  the  heat  of  fusion 
being  calculated  from  the  duration  of  crystallisation 
by  Tammann’s  formula ;  the  transition  point  of  the 
two  forms  of  calcium  was  about  800°.  The  results 
obtained  were :  (a)  from  duration  of  crystallisation ; 
calcium,  74*0  g.-cal./g.,  heat  of  transition,  5*75  g.- 
cal./g. ;  magnesium,  46*0  g.-cal./g. ;  (6)  ealorimetric- 
ally  :  calcium  78*5  g.-cal./g.,  magnesium,  55*5  g.- 
cal./g.  A.  I.  Vogel. 

M.p,~pressure  curves.  F.  Simon  and  G. 
Glatzel  (Z.  anorg.  Chem.,  1929,  178,  309 — 316). — 
Tamtuann’s  equation  (“  Aggregatzustande,”  Leipzig, 
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1922)  connecting  the  m.  p.  of  a  substance  with  the 
pressure  is  shown  to  give  results  for  high  pressures 
which  are  much  too  low ;  the  p-T  curve  bends  back¬ 
wards.  A  much  more  accurate  expression,  derived 
from  van  der  Waals’  vapour- pressure  equation,  is  the 
following,;  log  (a-fp)=c  log  7+6,  where  a,  6,  and  c 
are  constants,  the  values  of  which  have  been  calcul¬ 
ated  for  19  substances.  Using  these  constants,  the 
deviations  of  the  calculated  values  of  the  m.  p.  for 
pressures  up  to  12,000  atm.  from  the  observed  values 
arc  less  than  5%.  A.  R.  Powell. 

Melting  curve  of  hydrogen  to  245  kg. /cm.2 
W.  van  Gulik  and  W.  H.  Keesom  (Proc.  K.  Akod. 
Wetensch.  Amsterdam,  1928,  31,  1059 — 1060;  cf. 
A.,  1927,  301). — Continuing  previous  work,  the  curve 
is  examined  over  the  range  of  pressure  94—237  atm., 
corresponding  with  a  temperature  range  16*31 — 
20*34°  Abs.,  and  gives  results  which  combine  with 
the  previous  ones  for  a  smooth  curve. 

N.  M.  Bltgii, 

Densities  of  »-propyl  and  isobutyl  alcohols  at 
low  temperatures.  S.  Mitsukuri  and  Y.  Kitano 
(Proc.  Imp.  Acad.  Tokyo,  1929,  5,  21 — 22). — The 
densities  of  R-propyl  and  isobutyl  alcohols  have  been 
measured  over  a  range  of  about  —10°  to  —110°.  The 
results  may  be  expressed  by  the  formulae,  D=G*8193  — 
0*00006749^  +0-00000135D2  and  D^O-8169- 
0*0007055i+0*000000684^,  respectively. 

F.  J.  Wilkins. 

Vapour  pressures  at  low  temperatures.  N, 
von  Kolosov  ski  (J.  Russ.  Phys.  Chem.  Soe.,  1928, 
60,  1403 — 1416). — It  is  shown  that  even  at  temper¬ 
atures  above  the  absolute  zero  the  vapour  pressure  of 
a  substance  must  be  infinitesimally  small  and  prac¬ 
tically  zero ;  also  that  at  those  temperatures  any 
change  in  the  temperature  of  the  walls  of  the  contain¬ 
ing  vessel  will  have  no  effect  on  the  slight  vapour 
pressure.  Hence  it  is  concluded  that  there  can  be  no 
equation  for  the  vapour-pressure  curve,  say,  in  the 
form  logc  p—A—BfT—G  loge  T+DT.  The  criticism 
by  Golitsehueh  (this  voL,  398)  is  answered. 

A.  Freiman. 

Lowering  of  the  vapour  pressure  of  liquid 
argon  by  active  substances.  G.  F.  Huttig  and 
R,  Juza  (Z.  anorg,  Chem.,  1928,  177,  313—322).— 
Active  calcium,  nickel  sulphide,  and  powdered  cass.it- 
erite  do  not  influence  the  vapour  pressure  of  liquid 
argon.  The  depressions  produced  by  various  propor¬ 
tions  of  active  carbon,  active  silica,  antimony  trioxide, 
and  stannic  acid  have  been  measured  at  temperatures 
in  the  neighbourhood  of  85°  Abs.  The  system  silica- 
argon  closely  resembles  the  systems  silica-water- 
ethyl  alcohol  and  -benzene ;  the  other  systems 
investigated  exhibit  more  or  less  graded  differences 
from  that  containing  siliea,  but  nevertheless  the 
cause  of  the  depression  of  vapour  pressure  by  active 
carbon  does  not  appear  to  be  the  same  as  in  the  case 
of  silica.  H,  F.  Gillbe. 

Vapour  density  and  pressure  of  ammonium 
iodide.  R.  H.  Purcell  and  W.  x>!  Lange  (J.C.S., 
1929,  275 — 279). — A  static  method  has  been  used  for 
the  redetermination  of  the  vapour  pressure  and  vapour 
density  of  ammonium  iodide  at  temperatures  between 
299*1°  and  426°.  The  results  agree  with  those  obtained 


by  the  isoteniseope  method.  Ammonium  iodide  is 
completely  dissociated  at  all  temperatures  up  to 
400°.  F.  G.  Tryhorn. 

Vapour-pressure  chart  for  hydrocarbons. 
H.  R.  Coats  and  G.  G.  Brown  (Dept.  Eng.  Res.  Univ. 
Michigan,  1928,  No.  2,  1 — 17). — A  new  method  of 
constructing  vapour-pressure  graphs  is  described,  and 
curves  are  given  for  propane,  isobutane,  butane, 
dimethylbutane,  pentane,  diisopropyl,  dimethyl- 
pentane,  hexane,  liexamethylene,  benzene,  dimethyl- 
hexane,  and  heptane  from  —150°  to  280°.  The 
accuracy  claimed  for  the  chart  is  +0*5°  in  most  cases. 

C.  W.  Gieby. 

Interpretation  of  the  linear  isotherms  derived 
from  the  Wiedemann-Franz-Lorenz  law  of  con¬ 
ductivity.  E.  Gruneisen  (Z.  Physik,  1928,  51, 
052—668). 

Van  der  Waals*  equation  and  thermodynamics. 
J.  E.  Versoiiaffelt  (Compt.  rend.,  1929, 188,  312— 
313). — A  criticism  of  Karpen’s  deductions  (this  voL, 
138).  J.  Grant. 

Equations  of  state  and  thermodynamics.  V. 
Karpen  (Compt.  rend.,  1929,  188,  496 — 498). — 
Polemical  against  Versehaffelt  (preceding  abstract). 

J.  Grant. 

Viscosities  of  ethyl,  n-propyl,  and  isobutyl 
alcohols  at  low  temperatures.  S.  Mitsukuri  and 
T.  Tonomura  (Proc.  Imp.  Acad.  Tokyo,  1929,  5, 
23 — 26). — The  viscosities  of  ethyl,  ?i«propyl,  and 
isobutyl  alcohols  have  been  measured  over  the 
temperature  range  of  0°  to  —100°.  The  results  may 
may  be  expressed  by  an  equation  of  the  form  log  ?)= 
~~A+R/(T— O),  where  A,  B,  and  G  are  constants. 

F.  J.  Wilkins. 

Tube  correction  in  measurements  of  the 
velocity  of  sound  in  gases,  R,  E.  Cornish  and 
E.  D.  Eastman  (Physical  Rev.,  1929,  [ii],  33,  258— 
259;  cf.  this  voL,  253).— A  reply  to  Shilling  and 
Partihgton  (this  vol.,  128).  N.  M.  Bligh. 

Thermal  diffusion  of  rare  constituents  in  gas 
mixtures.  S.  Chapman  (Phil.  Blag.,  1929,  [vii],  7, 
1—16). — A  mathematical  examination  of  the  effects 
and  magnitude  of  the  results  of  thermal  diffusion  in 
gases  and  the  changes  in  concentration  to  be  expected 
therefrom.  A.  E.  Mitchell, 

Molecular  association.  II.  Relation  between 
the  viscosity  of  binary  liquid  mixtures  and  the 
polarity  of  the  constituent  molecules.  J,  Errera 
(Z.  physikal.  Chem,,  1929,  140,  273 — -280;  cl.  A., 
1928,  1316). — The  viscosity-concentration  curves  are 
considered  with  reference  to  the  polarity  of  the  mole¬ 
cules.  The  curves  are  found  to  be  concave  to  the 
concentration  axis  if  the  molecules  of  one  or  both 
components  are  non-polar  and  convex  if  the  molecules 
of  both  components  are  dipolar.  Gases  dissolved  in 
liquids  also  follow  this  rule,  A  theoretical  inter¬ 
pretation  of  this  regularity  is  given.  R,  N.  Kerr. 

Viscosity  formula  for  binary  mixtures,  T. 
Ishikawa  (Bulb  Chem.  Soc.  Japan,  1929, 4,  5—15),— 
A  formula  is  given  for  the  viscosity  r(  of  a  binary 
mixtures  4  ( 1  )  4- 

where  a  t  ami  a*  are  the  degrees  of  association  in  the 
two  liquids  of  viscosity  tj*  and  Zm  is  the  molar 
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fraction  of  the  second  liquid,  and  and  k2  are 
constants.  G.  W.  Gibby. 

Hardness  and  magnetic  properties  of  iron- 
copper  alloys  and  their  relation  to  the  equili¬ 
brium.  A.  Kussmann  and  B.  Scharnoy  (Z.  anorg. 
Chem.,  1929,  178,  317 — 324). — Alloys  of  iron  with 
05  and  1  %  Cu  which  is  retained  in  solid  solution 
show  no  change  in  the  hardness  or  coercivity  after 
quenching.  Addition  of  more  copper  increases  the 
hardness  and  decreases  the  coercivity  after  quenching 
from  above  the  A3  point,  shoving  that  the  solubility 
of  copper  in  iron  is  greater  at  high  temperatures 
than  at  the  ordinary  temperature.  Quenching  from 
above  the  A2  point  but  below  the  A3  point  causes 
no  sudden  change  in  the  hardness  or  coercivity, 
contrary  to  the  results  obtained  by  Ishihara  (B.,  1922, 
941a).  A.  II.  Powell. 

Influence  of  rate  of  cooling  on  the  structure 
of  eutectics.  G.  Tamm  an  n  and  A.  A.  Botschwar 
(Z.  anorg.  Chem.,  1929,  178,  325—328). — Very  slow 
cooling  of  the  lead-bismuth  eutectic  alloy  from  just 
above  to  just  below  the  m.  p.  results  in  considerable 
segregation,  the  upper  part  of  the  alloy  being  enriched 
in  bismuth,  the  excess  of  which  beyond  the  eutectic 
composition  crystallises  in  large  cubes,  and  the  lower 
part  in  lead,  the  excess  of  which  crystallises  in  long 
dendrites  in  a  ground  mass  of  fine-grained  eutectic. 
In  the  middle  portion  of  the  ingot  both  dendrites 
and  cubes  are  found  together  in  the  eutectic  ground 
mass.  Similar  results  arc  obtained  by  slowly  cooling 
eutectic  alloys  of  bismuth-tin,  bismuth-cadmium, 
and  lead-autimony.  On  overheating  the  eutectic 
iron-carbon  alloy  and  then  cooling  it  slowly  through 
the  m.  p.  large  graphite  needles  separate,  especially 
at  the  top  and  round  the  sides  of  the  ingot. 

A.  R.  Powell. 

Crystal  form  in  the  formation  of  solid  solu¬ 
tions.  III.  Thermal  analysis  of  the  systems 
MnCl2-CoCl2,  CdCl2-CoCl2  and  MgCl2-CoCl2. 
A.  Ferrari  and  A.  Inganni  (Atti  R,  Accad.  Lincei, 
1928,  [vi],  8,  238 — 243). — These  three  systems  show 
complete  series  of  solid  solutions  of  which  the  m.  p. 
are  in  all  eases  intermediate  between  those  of  the 
pure  components  and  show  neither  maxima  nor 
minima.  *  F.  G.  Tryhorn. 

Equilibrium  between  two  liquid  phases.  V. 
System  aniline-propionic  acid-water.  VI. 
System  o-toluidine-propionic  acid-water.  E. 
Angelescu  (Bui.  Soe.  China.  Romania,  1928,  10, 
160—169, 183—191 ;  cf.  A.,  1927, 1030).— V,  Measure¬ 
ments  of  the  solubility  of  aniline  in  aqueous  solutions 
of  propionic  acid  of  various  concentrations  give  no 
indication  of  the  existence  of  lower  critical  points,  so 
that  the  existence  of  such  points  in  the  system 
aniline-acetic  acid-water  (A.,  1925,  ii,  854)  cannot  be 
attributed  solely  to  hydrolysis  of  the  amine  salt.  The 
binodal  curves  for  the  ternary  system  at  0°  and  20° 
have  also  been  determined.  The  ratio  of  the  con¬ 
centration  of  acid  in  the  aqueous  phase  to  that  in 
the  other  conjugate  at  20°  first  decreases  with  increas¬ 
ing  concentration,  then  passes  through  a  minimum, 
and  ultimately  rises  again,  tending  to  the  value  1  as 
the  critical  point  is  approached.  The  effect  of  lactic, 
acetic,  and  propionic  acids  in  increasing  the  miscibility 


and  depressing  the  critical  solution  temperature 
diminishes  in  this  order,  as  does  also  the  dissociation 
constant. 

VI.  Similar  determinations  have  been  made  with 
the  system  o-toluidine-propionic  acid-water.  Hero, 
however,  there  is  evidence  that  at  low  temperatures 
closed  solubility  curves  would  be  obtained,  and  it  is 
therefore  suggested  that  even  the  binary  system 
possesses  a  lower  critical  point,  and  that  the  acid 
raises  the  critical  solution  temperature  very  con¬ 
siderably.  The  effect  of  proxaionic  acid  on  the  upper 
critical  solution  temperature  is  greater  than  that  of 
acetic  acid,  the  molecular  depression  increasing  with 
increasing  concentration  in  each  case. 

R.  CUTHILL. 

Solubility  of  magnesium  hydroxide  at  high 
temperatures.  A.  Travers  and  Nouvel  (Compt. 
rend.,  1929, 188,  499—501 ;  cf.  Gjaklbaeck,  A.,  1925, 
ii,  653). — The  solubility  of  magnesium  hydroxide 
determined  by  electrometric  or  colorimetric  titration 
(using  phenol-red  as  indicator)  in  the  absence  of 
carbon  dioxide  decreases  with  time,  and  approximately 
linearly  with  temperature.  It  is  not  appreciable  at 
178°  and  is  increased  by  salts  such  as  sodium  chloride 
or  sulphate.  Such  determinations  should  be  carried 
out  in  copper  or  paraffined  glass  vessels.  J.  Grant. 

Solubility  of  calcium  hydroxide.  L.  B.  Miller 
and  J.  C.  Witt  (J.  Physical  Chem.,  1929,  33,  285 — 
289).— The  ’solubility  of  calcium  hydroxide  in  water 
at  30°  has  been  determined,  the  approach  to  equi¬ 
librium  being  followed  by  means  of  measurements  of 
the  conductance  of  the  solutions.  Mean  values  for 
calcium  oxide  jirepared  by  ignition  of  Iceland  spar 
and  by  ignition  of  the  carbonate  precipitated  from 
solutions  of  the  nitrate  by  ammonium  carbonate  are 
IT 99  and  IT 97  g.  of  calcium  oxide  per  1000  c.c.  of 
saturated  solution,  respectively.  L.  S.  Theobald. 

Solubility  of  calcium  sulphate  from  0°  to  200°. 
E.  P.  Partridge  and  A.  H.  White  (J.  Amer.  Chem. 
Soc.,  1929,  51,  360— 370).— The  solubilities  of 
anhydrite  and  heniihydrate  are  recorded  for  the  range 
100 — 200°.  The  values  for  anhydrite  agree  with 
those  found  by  Melcher  and  the  heniihydrate  values 
agree  with  those  previously  recorded  for  “  soluble 
anhydrite  ”  (e.g.>  Hall,  Robb,  and  Coleman,  B.,  1926, 
391).  The  “  soluble  anhydrite  ”  curve  above  100°  is 
merely  a  continuation  of  the  heniihydrate  curve 
below  100°,  thus  suj>porting  the  view  that  the  crystal 
structures  of  these  two  compounds  are  identical  (cf. 
Jung,  A.,  1925,  ii,  367).  A  provisional  diagram  is 
given  for  the  calcium  sulphate-water  equilibrium 
which  indicates  that  gypsum  is  converted  into 
anhydrite  at  38 — 39°  and  into  hemihydrate  at  98°. 
Hemihydrate  is  metastable  in  the  approximate  range 
90 — 130°,  showing  decreasing  stability  with  falling 
temperature  below  90°  and  with  rising  temperature 
above  130°.  S.  K.  Tweedy. 

Distribution  law.  I.  Ideal  distribution  law 
expressed  in  molar  fractions.  II.  Distribution 
law  for  condensed  systems.  R.  Lorenz  (Z.  anorg. 
Chem.,  1929,  178,  346—352,  366— 370).— I.  If  molar 
fractions  are  substituted  for  volume  concentrations, 
the  distribution  law  is  readily  established  by  the 
method  of  thermodynamic  potential  without  any 
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assumption  other  than  the  validity  of  an  equation 
of  state  for  “  ideal ”  solutions. 

II.  Using  the  same  method,  an  equation  for  the 
distribution  ratio  for  “  condensed  ”  systems  may  be 
derived,  R,  Cuthill. 

Partition  coefficient  of  infinitely  soluble  sub¬ 
stances,  S.  G.  Mokruschin  (J,  Russ.  Phys.  Chem. 
Soc. j  1928,  60,  1633 — 1639). — Perschke  (ci  A.,  1926, 
345)  showed  that  for  infinitely  soluble  substances  the 
partition  coefficient  between  two  immiscible  solvents 
should  be  unity.  Partition  coefficients  calculated 
from  the  data  of  different  workers  prove  them  to 
vary  between  0;5  and  2*1 .  These  values  are  explained 
by  the  use  of  the  kinetic  theory,  Langmuir’s  concep¬ 
tion  of  molecules  as  “  dipoles,”  Langmuir’s  “  principle 
of  independent  surface  action,”  and  lastly  Langmuir’s 
idea  of  molecules  reacting  only  when  certain  definite 
parts  of  their  surfaces  come  close  together.  Devi¬ 
ations  from  the  values  of  0-5,  1,  or  2  are  explained 
by  introducing  a  fresh  conception  of  the  reactivity  of 
molecules  being  confined  to  strictly  limited  parts  of 
their  surface,  a  so-called  “  polypolar  ”  structure  for 
molecules ;  influences  on  the  part  of  the  solute  mole¬ 
cules  on  the  mutual  miscibility  of  the  two  solvents 
are  also  assumed,  and  finally  changes  in  the  state  of 
the  solute  molecule  itself,  e.y.,  dissociation,  association, 
solvation,  etc.  A.  Freiman. 

Adsorption  of  iodine,  bromine,  and  some 
halogen  salts  by  carbon  from  different  organic 
liquids.  J.  Totvidic  (Rev.  gen.  Colloid.,  1929,  7, 
14 — 24).— A  general  introduction  to  tho  research. 
Contrary  to  the  results  of  Davis  (J.C.S.,  1907,  91, 
1666),  the  adsorption  of  iodine  by  activated,  carbon 
from  organic  liquids  is  complete  after  30  min. 

R.  N.  Kerr. 

Adsorption.  W.  Kalberer  and  H.  Mark  (Z. 
physikal.  Chem.,  1928, 139,  151 — 162). — The  simplest 
formula  deduced  for  the  adsorption  of  a  gas  on  a 
solid  assumes  that  the  phase  concentration  and  the 
adsorption  potential  are  independent  of  the  surface 
density  of  film,  and  that  the  energy  of  polyatomic 
molecules  which  arc  adsorbed  is  represented  by  the 
same  equations  as  in  the  gaseous  state.  The  adsorp¬ 
tion  isotherms  for  argon  on  a  given  silicic  acid  were 
compared  with  those  of  the  triatom ic  carbon  dioxide 
on  the  same  acid.  Both  gases  give  straight  lines 
passing  through  the  origin.  There  is  no  essential 
difference  in  behaviour.  Other  silicic  acids  show 
steep  slopes  for  small  increases  in  the  film  density, 
finally  becoming  straight  lines.  The  heat  of  adsorp¬ 
tion  over  the  linear  part  of  the  curve  is  for  argon 
2500  g.-cal.  and  for  carbon  dioxide  6200  g.-cal. 
Similar  relationships  are  found  for  the  adsorption  of 
carbon  dioxide  on  aluminium  and  other  foils;  the 
adsorption  isotherms  for  many  temperatures  are  given 
and  the  thickness  of  the  adsorbed  layer  appears  to  bo 
of  the  order  of  magnitude  1*5  X  10~s  cm. 

G.  E.  Wentworth. 

Adsorption  phenomena  in  solutions.  XVII. 
Modifications  of  active  carbon.  M.  Dubinin  (Z. 
physikal.  Chem.,  1929, 140,  81— 88) —Sugar  charcoal 
activated  at  550°  adsorbs  inorganic  acids  from 
aqueous  solution  to  an  extent  which  increases  with 
the  basicity  of  the  acid,  whilst  the  adsorption  of 


organic  acids  forms  a  series  conforming  to  Traube’s 
rule ;  activation  of  the  charcoal  at  800°  results  in  the 
complete  reversal  of  these  series.  The  difference  is 
ascribed  to  the  formation  of  a  surface  layer  of 
amorphous  carbon  on  the  one  hand  and  of  crystalline 
carbon  on  the  other.  In  the  absence  of  carbon 
dioxide  neither  modification  is  capable  of  adsorbing 
alkalis.  By  careful  ignition  of  wood  charcoal  an 
active  carbon  is  obtained  which  corresponds  closely 
with  the  crystalline  modification.  H.  F.  Gillbe. 

Adsorption  of  acetic  and  propionic  acids  in 
presence  of  salts  with  a  common  anion.  E. 
Anoelbscit  and  V.  N.  Cgmanesou  (Bui.  Soc.  Cliira. 
Romania,  1928,  10,  170 — 182). — The  amounts  of 
acetic  or  propionic  acid  adsorbed  by  charcoal  from 
aqueous  solutions  containing  the  corresponding 
sodium  or  potassium  salt  arc  somewhat  less  than  when 
the  salt  is  absent,  but  in  both  cases  the  Freund  lieh 
isotherm  is  applicable.  It  is  also  possible  to  repre¬ 
sent  the  distribution  of  acetic  acid  between  benzene 
and  water  by  an  equation  of  the  same  form  as  the 
adsorption  isotherm,  the  result  of  adding  potassium 
acetate  being  to  displace  the  equilibrium  in  favour  of 
the  aqueous  phase,  whilst  addition  of  sodium  chloride 
lias  the  opposite  effect.  Hence  it  may  be  concluded 
that  the  effect  of  the  acetate  on  the  adsorption  is  duo 
to  its  increasing  the  tendency  of  the  acid  to  dissolve 
in  the  water,  whereas  sodium  chloride,  acting  in  the 
reverse  direction,  promotes  tho  adsorption  (of,  Wieg- 
ner,  Magasanik,  and  Virtanen,  A.,  1921,  ii,  244). 

R.  Cuthill. 

Adsorption.  XXII.  Adsorption  of  alkali  and 
of  cupric  salts  in  the  precipitation  of  cupric 
hydroxide.  M.  R.  Mehrotra  and  N.  R.  Dhar  (J. 
Physical  Chem.,  1929,  33,  216 — 225). — The  factors 
affecting  the  gravimetric  determination  of  copper 
by  precipitation  with  sodium  and  potassium  hydr¬ 
oxides  have  been  investigated.  Both  hydroxides  are 
adsorbed  to  a  marked  extent  by  the  copper  oxide 
precipitated  from  solutions  of  copper  chloride  and 
sulphate.  The  amount  adsorbed  is  greater  with  the 
chloride  than  with  the  sulphate,  and  sodium  hydroxide 
is  adsorbed  in  larger  quantities  than  potassium 
hydroxide.  Adsorption  quickly  reaches  a  saturation 
limit.  Copper  can  be  precipitated  completely  from 
cupric  salts  by  an  amount  of  alkali  slightly  less  than 
the  equivalent  amount,  and,  in  the  case  of  copper 
sulphate,  the  weight  of  copper  oxide  obtained  on 
ignition  is  too  groat  owing  to  adsorption  of  copper 
sulphate.  With  excess  of  alkali,  however,  the  weight 
of  oxide  obtained  approaches  the  theoretical  value. 
Cupric  and  sulphate  ions  are  adsorbed  by  the  hydr¬ 
oxide  in  equivalent  quantities ;  cupric  chloride  is  also 
adsorbed,  but  volatilises  on  ignition.  The  existence 
of  the  basic  salt  3Cu(OH)2,CuSOd  is  supported. 

L.  S.  Theobald. 

Gas-solid  equilibria.  II.  Pressure-concen¬ 
tration  equilibria  between  benzene  and  (a)  ferric 
oxide  gel,  {h)  silica  gel,  directly  determined 
under  isothermal  conditions.  B.  Lambert  and 
A.  M.  Clare  (Proc.  Roy.  Soc.,  1929,  A,  122,  497— 
512;  cf.  A.,  1928,  131). — The  equilibrium  of  the 
system  ferric  oxide  gel-ben  zone  has  been  examined  at 
40°,  50°,  and  60°  in  a  special  form  of  apparatus  and 
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isothermals  representing  the  pressure-concentration 
equilibria  are  given.  Equilibrium  pressures  of  benzene 
are  plotted  against  concentration  in  grams  of  benzene 
per  gram  of  gel.  The  adsorption  and  desorption 
isothermals  are  definitely  coincident  over  the  lower 
ranges  of  benzene  concentration,  but  show  great 
divergence,  with  the  production  of  a  hysteresis  region, 
at  intermediate  concentrations,  and  become  again 
coincident  over  the  very  steep  portions  of  the  curve 
obtained  when  the  benzene  concentrations  approach 
the  saturation  value  of  the  gel.  The  time  taken  for 
the  establishment  of  equilibrium  was  about  4  hr.  over 
the  coincidence  ranges,  but  much  longer  (about  2  hrs.) 
over  the  intermediate  range.  Experiments  were  made 
at  40°  to  study  the  effect  of  interruptions  in  the 
“  smooth  ”  addition  or  withdrawal  of  benzene,  and 
the  effect  on  an  established  equilibrium  of  temporary 
alterations  in  the  temperature  of  the  system.  It  is 
shown  that  there  arc  ranges  of  concentration — 
lower  and  higher — over  which  the  pressure-concen¬ 
tration  relations  are  reproducible  and  reversible,  and 
also  that  intermediate  ranges  occur  (the  limits  of 
which  vary  with  the  temperature)  for  which  these 
relations  are  not  reversible.  In  the  latter  circum¬ 
stances  results  are  reproducible  only  if  the  system  is 
maintained  at  its  constant  temperature  and  the 
benzene  “  smoothly  ”  added  or  withdrawn.  The 
results  obtained  with  the  system  silica  gel-benzene  at 
15*25°,  40°,  50°,  and  70°  are,  on  the  contrary,  repro¬ 
ducible  and  reversible  over  the  whole  concentration 
range,  from  zero  to  saturation.  Temporary  cooling 
or  heating  of  the  system  is  without  effect  on  the 
equilibrium  pressure.  Interruption  of  the  “  smooth  ” 
addition  or  withdrawal  of  benzene  was  also  found  to 
have  no  influence  on  the  equilibrium  state. 

L.  L.  Bircumshaw. 

Adsorption  on  the  surface  of  binary  liquid 
mixtures.  R.  S.  Bradley  (Phil.  Mag.,  1929,  [vii], 
7,  142 — 145). — Previous  considerations  of  surface 
phenomena  in  liquids  have  paid  undue  attention  to 
the  adsorption  of  one  constituent  without  considering 
at  the  same  time  changes  in  the  surface  concentration 
of  the  other.  Schofield  and  Rideal’s  (A.,  1925,  ii, 
960)  expression  for  the  surface  concentration  of 
alcohol  in  alcohol-water  mixtures  da/(—ETd  log  ax)f 
where  a  is  the  surface  tension  of  the  mixtures  and  ax 
the  activity  of  the  alcohol,  is  in  reality  not  a  measure 
of  the  surface  concentration  of  the  alcohol,  but 
ri--r2iY1/x\72,  where  Tx  and  r2  are  the  Gibbs  surface 
excesses  and  Nx  and  iv2  the  mol. -fractions  of  alcohol 
and  wrater,  respectively.  Tx  and  r2  have  been 
evaluated  by  means  of  FrumkiiTs  potential  at  the 
surface  (A.,  1925,  ii,  109)  and  each  surface  concen¬ 
tration  is  shown  to  exhibit  a  maximum.  From  these 
figures  the  sectional  area  of  oriented  alcohol  is  shown 
to  be  25*6  A.  A.  E.  Mitchell. 

Adsorption  at  a  water  surface.  I.  B.  W. 
Currie  and  T.  Alty  (Proc.  Roy.  Soc.,  1929,  A,  122, 
622 — 633 :  cf.  Alty,  A.,  1926,  1096).— Measurements 
have  been  made  of  the  velocity  of  air  bubbles  of  various 
diameters  in  wrater  and  in  sodium  chloride  solution, 
the  bubble  being  introduced  into  a  cylindrical  silica 
cell  with  platinum  end-pieees  which  served  as  elec¬ 
trodes.  From  the  velocity  under  a  known  potential 


gradient,  the  total  charge  on  the  bubble,  E,  is  derived 
from  the  formula  XE—ftTrrpv.  The  results  indicate 
that  all  bubbles,  if  they  are  not  too  small,  have  a 
charge  which  is  independent  of  the  radius  and  depends 
only  on  the  rate  of  absorption ;  below  a  certain  critical 
diameter,  E  ceases  to  bo  constant  and  decreases 
rapidly  as  the  radius  is  still  further  decreased.  The 
higher  the  rate  of  absorption  the  greater  is  E.  The 
time  taken  for  the  surface  to  attain  equilibrium  is 
surprisingly  long,  being  about  2000  sec.  in  the  case 
of  dilute  sodium  chloride  solution.  In  very  pure 
water  (k=0-7x!G“6  ohm1),  howrever,  there  is  no 
appreciable  charging  period.  E  is  found  to  be 
5*4  XlO*4  e.s.u.,  the  critical  radius  in  this  case  being 
0  033  cm.  The  colour  of  the  light  used  to  illuminate 
the  bubble  appears  to  have  no  influence  on  the 
results.  L.  L.  Bircumshawl 

Adsorption  of  ions  and  the  physical  character 
of  precipitates.  H.  B.  Weiser  and  G/  E.  Cunning¬ 
ham  (J.  Physical  Chem.,  1929,  33,  301— 316).— The 
influence  of  the  adsorption  of  ions  on  the  physical 
character  of  a  precipitate  has  been  investigated  for 
the  case  of  a  sulphur  sol  coagulated  by  the  addition 
of  certain  chlorides.  The  sulphur  sol  was  prepared 
by  passing  hydrogen  sulphide  and  sulphur  dioxide 
simultaneously  into  a  saturated  aqueous  solution  of 
the  latter,  and  approximate  uniformity  of  particle  size 
wras  obtained  by  coagulation  with  sodium  chloride, 
re-peptisation  with  wrater,  and  dialysis  through 
cellophane  membranes.  The  physical  character  of 
the  sol  varies  almost  continuously  from  gelatinous  and 
reversible  to  plastic  and  irreversible  when  coagulated 
by  a  lyotropic  series  of  ions  from  lithium  to  caesium 
and  from  magnesium  to  barium.  Coagulation  with  a 
highly- hydrated,  weakly-adsorbed  ion,  such  as  those 
of  lithium  and  sodium,  yields  a  reversible,  gelatinous 
precipitate  composed  of  individual  micelles  separated 
by  a  film  of  adsorbed  water.  Ions  wfliich  are  less 
hydrated  and  strongly  adsorbed,  e.g.,  those  of  barium, 
potassium,  and  caesium,  yield  plastic,  irreversible 
precipitates.  The  rate  of  precipitation  does  not 
determine  the  character  of  the  precipitate.  Ultra- 
microscopic  examination  showrs  that  replacement  of  a 
highly-hydrated  ion  from  a  gelatinous  sulphur  clump 
by  one  less  hydrated  and  more  strongly  adsorbed  is 
accompanied  by  a  marked  shrinkage  due  to  loss  of 
adsorbed  water  and  coalescence  of  the  particles,  and 
ultramicroscopic  convection  currents  become  visible. 
When  the  sulphur  sol  is  neutralised  in  the  cell  of  a 
eardioid  ultramicroscope  so  that  the  particles  do  not 
collide,  the  precipitation  is  reversible  only  when  the 
adsorbed  ion  can  be  removed  by  washing.  It  is 
inferred  that  reversibility  can  be  obtained  in  any  sol 
when  the  conditions  are  such  that  coalescence  is 
prevented  by  the  intervention  of  a  film  of  adsorbed 
solvent  or  by  elimination  of  the  opportunity  to 
collide,  provided  that  the  adsorbed  precipitating  ion 
can  be  removed  by  washing.  Further,  the  size  and 
shape  of  a  sulphur  clump  depend  on  the  number  and 
manner  of  chance  collisions  during  the  precipitation 
process.  Von  Weimar  n’s  law  of  corresponding  states 
for  precipitation  is  discussed  and  shown  to  be  often 
inapplicable  and  of  little  value  in  the  prediction  of 
the  form  of  a  precipitate.  L.  S.  Theobald. 
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Adsorption  isotherms.  A.  Boutario  (Compt. 
rend.,  1929,  188,  450—452). — The  adsorption  iso¬ 
therms  of  J.  Perrin  and  of  Freundlich  are  compared 
after  mathematical  transformation  with  the  sym¬ 
metrical  generalised  form  dyjyn—K .  dcjcn,  where  y 
is  the  concentration  of  the  adsorbed  substance  in  the 
adsorbing  material,  c  the  concentration  in  the  medium, 
K  a  constant,  and  n  is  1  and  2,  respectively. 

J.  Grant. 

Equilibrium  of  heterogeneous  systems  includ¬ 
ing  electrolytes.  III.  Effect  of  an  electric  field 
on  the  adsorption  of  organic  molecules,  and 
the  interpretation  of  electrocapillary  curves. 
J,  A.  V.  Butler  (Proc.  Roy.  Soc.,  1929,  A,  122, 
399 — 416 ;  cf.  A.,  1927,  112). — Starting  with  the 
electrostatic  theorem,  that  the  work  done  by  an 
element  of  dielectric  of  volume  dv,  when  it  is  moved 
from  a  place  where  the  electric  field  is  E  to  a  place 
where  it  is  0,  is  w—dv)PdE,  where  P  is  the  polaris¬ 
ation  per  unit  volume  corresponding  with  the  field 
strength  E,  an  expression  is  derived  for  the  variation 
of  the  amount  of  substance  adsorbed  from  solution 
with  the  P.D.  at  the  interface.  This  is  given  by 
r-zTQe~aV**bYy  where  F  is  the  excess  amount  of  the 
substance  adsorbed,  F0  is  the  amount  adsorbed  when 
F=0,  V  is  the  P.D.  at  the  interface,  and  a  and  b  are 
constants.  It  is  also  shown  that  Ay=Ay0  ./(F), 
where  Ay  is  the  depression  of  the  surface  tension 
produced  by  the  substance  and  Ay0  is  the  depression 
produced  when  F=0.  The  variation  with  the  P.D. 
of  the  surface  tension  lowering  produced  by  a  number 
of  organic  substances  at  a  mercury-aqueous  solution 
interface  has  been  determined.  The  values  of  the 
constants  a  and  b,  which  have  been  calculated  for 
numerous  compounds,  are  discussed,  and  the  main 
features  of  the  electrocapillary  curves  of  solutions 
containing  organic  substances,  determined  by  Gouy, 
are  interpreted.  From  a  consideration  of  the  effect 
of  orientation  at  the  interface,  it  is  shown  that  the 
maximum  of  adsorption  should  occur  when  the  P.D. 
between  the  mercury  and  the  solution  is  zero.  The 
maxima  of  the  adsorption  curves  should  all  occur  at 
the  same  value  of  F.  It  is  found,  however,  that 
whilst  in  nearly  all  cases  these  curves  are  of  the  same 
general  form,  the  maximum  is  often  displaced,  some¬ 
times  considerably,  to  the  right  or  left  of  the  maximum 
of  the  primitive  solution.  Reasons  for  this  are 
adduced.  L.  L.  Bircumskaw. 

Effect  of  the  addition  of  protein  on  the  surface 
tension  of  a  sodium  glycocholate  solution.  R. 
Sugino  (J.  Biochem.  Japan,  1928,  9,  353—381).— 
It  is  only  at  p,E  values  at  which  the  protein  exists  as 
cation  that  it  affects  the  surface  activity  of  sodium 
glycocholate  solutions,  probably  as  a  result  of 
stoicheiometric  combination.  An  explanation  is 
offered  for  the  fact  that  the  addition  of  protein  to  a 
dilute  glycocholate  solution  increases  the  surface 
tension,  whilst  that  to  a  more  concentrated  solution 
diminishes  it.  Chemical  Abstracts. 

Orientation  of  organic  compounds  by  cylindri- 
cal  glass  surfaces  and  superficial  orientation  of 
glass.  Applications.  J.  J.  Trtllat  (Compt.  rend., 
1929,  488,  555— 556).— The  author’s  X-ray  spectro- 
graphic  method  (A.,  1928,  938)  is  extended  to  deposits 


on  a  glass  cylinder  of  layers  of  palmitic  acid  less  than 
0*01  mm.  thick  deposited  from  light  petroleum  solu¬ 
tion.  Anisotropic  orientation  was  found  in  the 
direction  of  the  radius  of  the  cylinder,  corresponding 
with  reflexion  from  planes  35*6  A.  apart,  containing 
two  fatty  acid  molecules.  In  the  other  directions 
the  orientation  was  isotropic.  The  surface  of  the 
glass  itself  also  showed  anisotropic  orientation  with 
an  intermolecular  spacing  of  3*3  A.  J.  Grant. 

Floating  mercury  on  water.  N.  K.  Adam 
(Nature,  1929,  123,  413). — Finely-divided  mercury 
may  float  on  water,  even  when  the  surface  tension  is 
reduced  to  about  46  dynes  per  cm.  by  the  addition 
of  a  drop  of  oleic  acid.  Since  the  tensions  of  clean 
mercury  against  air  and  against  water  differ  by  more 
than  the  surface  tension  of  clean  water,  it  would  be 
impossible  for  clean  mercury  to  float  on  clean  water. 
Treatment  of  the  mercury  with  sulphuric  and  chromic 
acids  had  apparently  reduced  the  mercury-air  tension 
by  100 — 200  dynes  per  cm.  A.  A.  Eldridge. 

Residual  thermoelectricity  of  a  mercury 
filament.  T.  Tstjtsui  (Sci.  Papers  Inst.  Phys. 
Chem.  Res.  Tokyo,  1929,  10,  19 — 32). — Preliminary 
experiments  on  the  effects  of  heating  portions  of 
capillary  tubes  containing  filaments  of  mercury  show7 
that  very  small  but  measurable  E.M.F.  may  thereby 
be  set  up  which  vary  in  magnitude  with  the  nature 
of  the  glass-mercury  interface.  Although  the  cause 
of  these  thermoelectric  effects  could  not  be  elucidated, 
it  is  suggested  that  they  may  be  due  to  the  pro¬ 
duction  of  a  state  of  strain  through  the  unequal  expan¬ 
sion  of  the  mercury  and  the  glass  surfaces. 

PI.  T.  S.  Britton. 

Velocity  of  dissolution  of  comminuted  solids. 
I.  W.  Jacek  (Rocz.  Chem,  1929,  9,  19-40).— The 
process  of  dissolution  is  supposed  to  consists  of  twyo 
processes  :  one  that  of  penetration  of  atoms,  ions,  or 
molecules  of  the  solid  into  the  solvent,  and  the  other 
of  deposition  of  solute  on  the  surface  of  the  solid. 
The  velocity  of  the  former  process  is,  in  the  simplest 
case,  constant,  whilst  that  of  the  second  is  propor¬ 
tional  to  the  concentration  of  solute  at  the  given 
moment.  An  expression,  —drjdt=(P  jAizr2) .  (p  — 

a3-f  r3),  is  derived  for  the  velocity  of  dissolution 
of  solids,  where  a  is  the  radius  of  a  sphere  the  mass 
of  which  is  the  same  as  that  of  the  solid  at  the  begin¬ 
ning,  r  that  of  the  undissolved  solid  after  time  t,  a1 
that  of  a  sphere  corresponding  with  the  mass  of  solute 
present  in  a  saturated  solution,  p  the  thickness  of  a 
layer  of  solid  dissolved  in  unit  time,  and  P  the  total 
surface  of  the  solid.  In  the  case  of  crystalline  solids, 
p  is,  as  a  result  of  their  anisotropy,  a  variable  quantity, 
and  a  mean  value  has  to  be  taken.  Values  calculated 
from  the  above  expression  are  in  good  agreement 
with  those  found  experimentally  for  cubes  of  sodium 
chloride  in  water.  R.  Truszkowski. 

Reciprocal  action  of  ions  in  diffusion  pro¬ 
cesses,  W.  S.  Butkewitsch  and  W.  W.  But- 
kewitsch  (Biochem.  Z.,  1929,  204,  303—321).— 
From  consideration  of  Dorman’s  theory  of  membrane 
equilibrium,  it  is  showm  that  the  rate  of  diffusion  of 
the  ions  of  an  electrolyte  should  be  altered  by  changes 
in  the  amount  of  undissociated  electrolyte  present ; 
experimental  proof  is  given  in  support  of  this  view. 
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The  rate  of  diffusion  of  potassium  nitrate  through  a 
collodion  membrane  increases  with  the  initial  con¬ 
centration.  The  increase  is  in  direct  proportion  to 
the  increase  in  the  relative  quantity  of  undissociated 
molecules  as  determined  by  conductivity  measure¬ 
ments.  The  rates  of  diffusion  of  nitric  acid  and 
potassium  and  sodium  nitrates  at  equal  concen¬ 
trations  differ  considerably,  but  the  ratio  of  the 
change  of  diffusibility  with  the  concentration  to  the 
change  in  the  number  of  undissociated  molecules  is 
the  same  for  these  three  electrolytes.  The  value  of 
the  above  ratio  is  much  smaller  for  calcium  nitrate, 
due  probably  to  the  presence  of  the  bivalent  cation. 
The  effect  of  adding  acid  and  alkali  on  the  diffusion 
of  ammonium  nitrate  has  been  investigated.  The 
ions  diffuse  in  equivalent  quantities  at  3,  but  if 
the  acidity  falls  below  this  value  the  rate  of  diffusion 
of  the  nitrate  ion  decreases  and  that  of  the  ammonium 
ion  increases.  The  rates  of  diffusion  of  the  phosphate 
ion  from  solutions  of  the  acid  and  of  the  three  sodium 
salts  have  been  determined.  The  highest  value  is 
obtained  from  the  free  acid  and  the  lowest  from  the 
normal  salt.  R.  N.  Kerr. 

Osmosis  of  ternary  liquids,  VII— VIII. 
F.  A.  H.  Schreinemakers  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1928,  31,  923—930 ;  1929,  32,  23—31).— 
Theoretical.  A  discussion  of  the  relations  between 
the  influence  of  the  membrane  and  the  composition 
of  the  liquids  on  the  diffusion  type  in  osmosis,  and  of 
the  nature  of  the  isotonic  and  isentonie  IF-curves  in 
different  species  of  osmotic  equilibria. 

F.  G.  Tryhorn. 

Permeability  of  dry  collodion  membranes. 
II.  J.  H.  Northrop  (J.  Gen.  Physiol.,  1929,  12, 
435—401 ;  ef.  A.,  1928,  359).— The  permeability  of 
gases  and  dissolved  solids  with  reference  to  dry 
collodion  membranes  indicates  that  the  penetration 
is  largely  due  to  dissolution  in  the  collodion,  rather 
than  to  diffusion  through  the  pores.  The  rate  of 
penetration  does  not  decrease  regularly  with  increase 
in  mol.  wt. ;  hydrogen  and  carbon  dioxide  diffuse  at 
the  same  rate  whether  the  membrane  is  dry,  wet,  or 
immersed  in  water.  At  low  concentrations,  carbon 
dioxide,  acetic  acid,  and  phenol  dissolve  reversibly 
in  collodion.  Determination  of  the  pore  size  from 
the  rate  of  penetration  of  water  gives  a  figure  a 
hundred  times  as  great  as  that  determined  by  a 
vapour-pressure  method.  E,  Boyland. 

Permeability  of  membranes.  VII.  Conduc¬ 
tivity  of  electrolytes  within  the  membrane. 
A.  A.  Greek,  A.  A.  Weech,  and  L.  Michaelis. 
VIII.  Behaviour  of  dried  collodion  membrane 
towards  bivalent  cations.  A.  A.  Weech  and  L. 
Michaelis  (J.  Gen.  Physiol.,  1929,  12,  473 — 185, 
487-493;  cf.  this  vol.s  87).— VII.  The  electrical 
resistance  of  dried  collodion  membranes  in  concen¬ 
trated  electrolyte  solutions  varies  with  the  concen¬ 
tration  of  electrolyte,  but  on  dilution  a  limiting  value 
is  reached,  which  is  probably  due  to  the  membrane 
itself  rather  than  the  electrolyte.  Different  electro¬ 
lytes  give  markedly  different  values,  hydrochloric 
acid  conducting  much  better  than  potassium  chloride, 
which  in  turn  has  a  higher  conductivity  than  sodium 
chloride.  Lithium  chloride  has  a  still  lower  con¬ 


ductivity.  These  differences  in  conductivity  of  the 
alkali  salts  follow  the  electrolyte  content  of  the 
membrane,  but  the  high  conductivity  of  hydrochloric 
acid  is  due  to  the  high  mobility  of  its  ions  within  the 
membrane.  Thus  there  are  two  factors  concerned  in 
the  phenomenon. 

VIII.  The  potential  drop  across  a  collodion  mem¬ 
brane  in  calcium  chloride  solution  is  the  same  as  that 
in  a  concentration  chain.  The  resistance  of  this 
membrane  is  very  high  and  the  transport  numbers  of 
calcium  and  chloride  ion  are  both  about  0*5.  These 
results  are  explained  by  the  fact  that  very  little 
calcium  chloride  penetrates  into  the  membrane ;  the 
total  electrolyte  content  of  a  membrane  in  equilibrium 
with  a  solution  of  calcium  chloride  was  only  20%  of 
that  observed  with  a  solution  of  lithium  chloride. 

E.  Boyland. 

Real  concentration  of  solutions.  M.  Levalit- 
Ezerski  (J.  Russ.  Phys.  Client.  Soe.,  1928,  60,  1391 — 
1398). — Raoult’s  simple  relation  is  replaced  by  the 
expression  (p—  p')jp=^ Kin/(N-\-in),  where* = A,  obs ./ 
A £  calc.  If  E  is  the  molecular  depression  of  f.  p.  or 
elevation  of  b.  p.,  then  Af  calc.  ~En.  By 

substitution  and  transformation,  expressions  are  ob¬ 
tained  for  the  “  real  concentration  ”  of  a  solution, 
and  for  A,  obs.  Using  Tammann’s  data,  values  for 
A*  and  n  are  calculated  and  compared  for  sodium 
chloride,  potassium  chloride,  bromide,  iodide,  nitrate, 
and  chlorate,  and  for  barium  chloride. 

A.  Freeman. 

Synthesis  and  properties  of  colloidal  alumin¬ 
ium  and  magnesium  hydroxides.  I.  A.  Jakov¬ 
lev  (J.  Russ.  Phys.  Chem.  Soe.,  1928,  60,  1551 — 
1555).— To  carefully  washed  mercury  protected  from 
the  action  of  carbon  dioxide,  air,  and  other  gases  was 
added  a  weighed  quantity  of  aluminium  or  magnesium 
free  from  oxide  and  then  distilled  water  (pK  6*98). 
Sols  were  formed  in  the  course  of  6 — 12  hrs.  A 
greater  degree  of  dispersion  of  the  aluminium  sols  is 
attained  by  peptisation  with  aluminium  chloride. 
Experiments  on  the  absorption  of  sodium  d-tartrate 
from  aqueous  solution  show  that  the  aluminium  sols 
have  a  smaller  absorbing  power  than  the  sols  prepared 
from  aluminium  chloride  and  ammonium  carbonate. 

A.  Freeman. 

Colloidal  solutions  of  alumina  and  chromium 
oxide  and  their  desiccation.  P.  Baby  and  J.  V. 
Rubio  (Compt.  rend.,  1929,  188,  625— 626).— The 
oxide  obtained  by  drying  colloidal  aluminium  oxide 
or  chromium  oxide  at  60°  is  not  homogeneous,  and  as 
in  the  case  of  the  iron  oxide  (A.,  1928,  1186)  consists 
of  two  products,  one  more  or  less  opaque  tending  to 
form  more  or  less  parallel  with  the  liquid  margin 
and  the  other  a  homogeneous  gel.  The  differences 
observed  in  the  three  eases  are  probably  due  to 
differences  in  the  relative  amounts  of  the  two  pro¬ 
ducts,  and  it  is  suggested  that  colloidal  solutions  of 
these  oxides  consist  of  a  suspension  of  slightly 
hydrated  oxide  stabilised  by  a  hydrate  swelled  with 
water,  capable  of  giving  gels  on  evaporation  and 
behaving  as  a  hvdrophile.  R.  Brigiitman. 

Structure  of  colloids.  A.  Lumi&re  (Rev.  g£n. 
Colloid.,  1929,  7,  1 — 8). — Ivruyt’s  theory  of  colloids 
is  not  applicable  to  lyophile  sols.  The  latter  cannot 
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be  regarded  merely  as  hydrated  lyophobe  sols.  The 
author’s  theory  that  colloids  are  divisible  into  two 
classes,  in  one  of  which  the  particles  are  molecular 
and  in  the  other  micellar,  is  more  in  accord  with  the 
facts.  R.  N.  Kerr. 

Colloidal  structure  in  the  solid  state,  J. 
Duclaux  (Rev.  g6n.  Colloid.,  1929,  7,  9 — 14). — The 
variation  of  the  structure  of  cellulose  nitrate  obtained 
from  different  solvents  and  by  addition  of  various 
substances  has  been  studied.  Evaporation  from  an 
anhydrous  solvent  gives  a  product  of  the  well-known 
“  compact  ”  form ;  the  density  of  the  flakes  obtained 
varies  with  the  solvent  employed.  A  very  porous 
product  is  obtained  by  evaporation,  of  ordinary 
collodion  to  which  antipyrine  has  been  added.  A 
product  of  a  new  structure  is  obtained  by  evaporation 
of  an  alcohol-ether  solution  of  cellulose  nitrate  to 
which  cinnamic  acid  has  been  added.  The  name 
“  cellular  M  is  suggested  for  this  new  structure,  which 
is  characterised  by  slow  desiccation  in  air  and  in  this 
way  resembles  certain  living  tissues.  The  incom¬ 
pletely  dried  flakes  are  soft  and  plastic.  Addition 
of  carbamide  or  urethane  also  produces  this  structure, 
but  to  a  less  marked  degree.  R.  1ST.  Kerr. 

Flocculation  of  gold  hydros  ols.  Botjtaric  and 
(Mlle.)  M.  Dorm  (Bull.  Soc.  ehim.,  1929,  [iv],  45, 
28 — 29). — Flocculation  of  gold  sols  is  accompanied 
by  a  change  of  colour.  The  opacity  in  the  red  attains 
a  maximum  and  then  diminishes.  By  addition  of 
small  quantities  of  electrolyte  all  the  gold  is  not 
precipitated ;  the  amount  precipitated  increases  with 
the  concentration  of  electrolyte  used  and  a  certain 
minimum  amount  of  electrolyte  is  necessary  for  com¬ 
plete  precipitation.  Further  examples  of  periodic 
precipitation  (A.,  1927,  309)  have  been  obtained  by 
treatment  of  gold  sols  with  aluminium,  ferric,  and 
thorium  chlorides.  R.  N.  Kerr. 

Coagulation  by  electrolytes  of  non-spherical 
colloidal  particles.  I.  Rapid  perikinetic  co¬ 
agulation,  II.  Slow  perikinetic  coagulation. 
GL  Wiegner  and  0.  E.  Marshall  (Z.  physikal.  Chem., 
1929,  140,  1—38,  39— 63).— I.  Ultramicroscopieal 
study  of  the  coagulation  by  electrolytes  of  vanadium 
pent  oxide  and  of  benzopurpurin  sols,  in  which  the 
particles  are  non-spherical,  indicates  that  this  type 
of  sol  coagulates  more  rapidly  than  do  sols  having 
spherical  particles.  Benzopurpurin  sols  with  approx¬ 
imately  spherical  particles  exhibit  the  normal  rate  of 
coagulation  calculated  by  SmoluchowskL  The  ab¬ 
normal  rate  of  coagulation  of  the  non-spherical  sol 
particles  is  independent  of  the  chemical  natures  of 
the  colloid  and  of  the  coagulant,  and  increases  as 
the  ratio  length/breadth  of  the  particles  increases; 
the  initial  velocity  increases  also  with  the  initial 
number  of  particles  present.  Coagulation  of  the  first 
aggregates  produced  proceeds  more  slowly  than  does 
that  of  the  single  particles,  and  the  rate  diminishes 
as  the  aggregates  increase  in  size  until,  when  the 
process  is  nearing  completion,  the  rate  becomes  the 
same  as  that  for  spherical  sol  particles.  The  rate  of 
coagulation  of  the  aggregates  is  influenced  to  a  con¬ 
siderable  degree  by  shaking,  and  the  same  holds,  to 
a  smaller  extent,  for  the  single  particles. 

IX.  The  slow  coagulation  of  benzopurpurin  sol, 


containing  approximately  spherical  particles,  follows 
Smoluehowski’s  law,  and  the  rate  is  less  influenced 
by  shaking  than  in  the  case  of  rapid  coagulation. 
The  initial  rate  of  the  slow  coagulation  of  sols  having 
non-spherical  particles,  e.g.,  vanadium  pentoxide,  may 
be  greater  than  the  rate  of  rapid  coagulation  of  the 
spherical  type,  but  the  velocity  decreases  as  the 
process  approaches  completion.  The  transition  from 
rapid  to  slow  coagulation  at  low  concentrations  of 
electrolyte  is  such  that  the  retardation  of  the  coagul¬ 
ation  is  greater  for  the  non-spherical  than  for  the 
spherical  type.  For  a  vanadium  pentoxide  sol  having 
particles  from  2  to  9  in  length  the  relation  between 
the  number  of  particles  remaining  after  a  certain 
time  and  the  concentration  of  coagulant  is  similar  to 
that  observed  for  lyophobic  sols  of  the  spherical 
type.  A  quantitative  ultramicroscopieal  study  has 
been  made  of  the  ageing  and  the  slow  and  rapid 
coagulation  of  the  non-spherical  type  of  benzopurpurin 
sol  in  presence  of  various  concentrations  of  electrolyte. 
The  greater  the  aggregation  velocity  during  the 
coagulation  and  the  more  nearly  the  particles  approach 
the  spherical  form,  the  more  nearly  does  the  course 
of  the  coagulation  agree  with  that  calculated  by 
SmoluchowskL  H.  F.  Gillbb. 

Effect  of  non-electrolytes  on  the  coagulation 
of  colloids .  III.  Copper  ferrocyanide  sol.  S.  G. 
Chaudhury  and  N.  P.  Chatterjee  (J.  Physical 
Chem.,  1929,  33,  244—249;  c£.  this  vol.,  135)— The 
effect  of  the  addition  of  methyl  or  ethyl  alcohol, 
carbamide,  sucrose,  gelatin,  and  acetic  acid  on  the 
coagulating  concentrations  of  hydrochloric,  sulphuric, 
and  citric  acids,  and  of  potassium,  barium,  and 
aluminium  chloride  for  copper  ferrocyanide  sol,  pre¬ 
pared  from  copper  sulphate  and  potassium  ferro- 
eyanide,  has  been  investigated.  As  in  the  case  of 
ferric  hydroxide  sol  (loc<  ciL)f  but  contrary  to  the 
finding  of  Mukherjee  and  others  with  arsenious  oxide 
sol,  methyl  and  ethyl  alcohols  have  a  uniform  effect  in 
sensitising  the  copper  ferrocyanide  sol  against  the 
electrolytes  examined.  Gelatin  also  has  a  similar 
effect  except  in  the  ease  of  barium  and  aluminium 
chlorides,  but  with  the  other  non- electrolytes  examined 
the  effects  are  specific,  the  valency  of  the  coagulating 
ion  giving  no  clue  to  the  expected  behaviour.  This 
specific  action  is  discussed,  and  it  is  emphasised  that 
other  changes,  as  well  as  changes  in  adsorbability  and 
original  charge,  must  be  considered  in  the  inter¬ 
pretation  of  coagulation  phenomena. 

L.  S.  Theobald, 

Kinetics  of  the  coagulation  of  gold  sols. 
11  Thermo-senescence  effect  M  exhibited  at  elev¬ 
ated  temperatures .  (Miss)  A,  E.  Davies  (J. 
Physical  Chem.,  1929,  33,  274— 284).— The  effect  of 
maintaining  a  gold  sol  at  a  temperature  of  80°  for 
4 — 6  hrs.  has  been  investigated,  using  barium  chloride 
as  coagulant.  The  change  in  behaviour  brough t  about 
by  such  treatment  is  termed  “  thermo -senescence.’ 5 
The  sol  was  prepared  by  dialysis  of  the  ruby-red  sols 
obtained  by  boiling  an  aqueous  solution  containing 
gold  chloride,  potassum  carbonate,  and  acetone,  and 
the  extent  of  coagulation  for  a  coagulation  time  of 
20  sec.  was  measured  colorimetrically.  The  pro¬ 
nounced  thermo-senescence  at  80°  is  made  up  of  (i)  a 
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primary  effect  which  consists  of  a  fall  in  the  Smolu- 
chowski  coefficient  p,  with  an  increase  in  ageing 
period  of  the  sol,  to  a  minimum  after  3  hrs.,  and 
(ii)  a  secondary  effect,  which  shows  itself  by  a  subse¬ 
quent  rise  in  the  value  of  (3  and  practically  disappears 
when  evaporation  is  minimised.  The  primary  effect 
is  irreversible,  and  its  nature  is  discussed.  The  ratio 
fW/fW  varies  between  To  and  3-3  for  different  sols, 
but  would  be  2*9  if  the  temperature  effect  was  due 
to  viscosity  alone ;  this  discrepancy  is  discussed.  It 
is  pointed  out  that  variability  in  behaviour  due  to 
thermo-senescence  should  be  eliminated  before  inves¬ 
tigating  colloidal  systems  at  the  ordinary  temperature, 
a  desideratum  which  is  made  possible  by  the  irrevers¬ 
ibility  of  the  primary  effect  mentioned  above. 

L.  S.  Theobald. 

Protective  action  of  silicic  acid  sols  and  of  tin 
hydroxide  on  silver  sols.  A.  V.  Dumanski  and 
P.  A.  Scherschnev  (J.  Russ.  Phys.  Cliem.  Soc.,  192S, 
60, 1593 — 1600). — Alkaline  solutions  of  the  protecting 
sols  were  mixed  with  a  few  drops  of  40%  form¬ 
aldehyde  solution  and  the  desired  quantity  of  silver 
nitrate  solution  (dilution  1  :  5000)  was  then  added. 
Differences  in  the  colour  of  the  protected  and  non¬ 
protected  silver  sols  have  been  investigated  by  means 
of  the  spectral  photometer.  The  curves  obtained  by 
plotting  the  percentage  adsorption  against  the  wave¬ 
length  are  very  similar  in  character,  both  showing  a 
maximum  in  the  violet,  although  for  the  protected 
sol  the  maximum  is  farther  in  the  violet,  and  both 
curves  slope  toward  the  red.  A.  Freiman. 

Action  of  ionising  radiations  on  colloids.  J.  A. 
Crowtiier  (Phil.  Mag.,  1929,  [vii],  7,  86 — 98). — Pre¬ 
vious  work  of  Crowther  and  Fairbrother  lias  been 
extended  by  an  investigation  of  the  effects  of  X-rays 
and  p-rays  on  ceric  hydroxide  sol  and  a  Bredig 
copper  sol.  In  both  cases  there  is  a  constant  ratio 
between  the  quantity  of  X-radiation  and  p-radiation 
required  to  produce  a  given  amount  of  coagulation, 
an  exposure  of  1  hr.  to  p-rays  being  equivalent  to  a 
dose  of  0-4  m.e.  of  X-radiation.  Within  the  limits  of 
the  experimental  error  these  two  doses  are  found  to 
represent  the  same  relative  energy.  It  is  therefore 
suggested  that  the  coagulation  is  due  to  the  ionising 
effect  which  the  two  types  of  radiation  possess  in 
common,  followed  by  the  discharge  of  the  colloidal 
particles  as  previously  suggested  by  Crowther  and 
Fairbrother.  (Cf,  A.,  1921,  935  ;  1928, 1091.) 

A.  E.  Mitciieix. 

Cellulose  nitrate  diffusion  experiments.  R.  0. 
Herzog  and  D.  Kruger  (J.  Physical  Chem.,  1929, 
33,  179 — 189). — Diffusion  data  for  various  commercial 
cellulose  nitrates  in  acetone  and  in  methyl  ethyl 
ketone  as  solvents  are  recorded  for  solutions  in  which 
the  h eterodispersity  of  the  solution  may  be  dis¬ 
regarded.  When  referred  to  the  diff  usion  coefficient  in 
water  at  20°,  the  values  of  these  diffusion  coefficients 
lie  between  0*015  and  0*021.  Other  experiments  show 
that  the  diffusion  coefficient  depends  on  the  raw 
material  employed  and  on  the  conditions  of  nitration, 
and  in  the  majority  of  cases  Pick’s  law  is  not  followed. 
This  is  attributed  to  heterodispersity  and  to  a  dis- 
aggregation  of  the  larger  particles  of  cellulose  nitrate 
during  diffusion.  L.  S,  Theobald. 


Effect  of  temperature  on  viscosity  and  ease 
of  precipitation  of  sols  of  cellulose  acetate  and 
rubber,  G.  S.  Whitby  and  W.  Gallay  (Trans.  Roy. 
Soc.  Canada,  1929,  [iii],  23,  III,  1 — 6). — Experimental 
results  are  given  for  the  relative  viscosity  (i.e.t  the 
viscosity  referred  to  the  viscosity  of  the  pure  solvent 
at  the  same  temperature)  and  the  percentage  volume 
occupied  by  the  disperse  phase  (calculated  from 
Hatschek’s  equation  for  the  viscosity  of  emulsoids) 
of  a  rubber  sol  in  benzene  and  of  sols  of  cellulose 
acetate  in  phenylethyl  alcohol,  benzyl  alcohol, 
acetone,  and  eyefchexanone.  The  rubber  sol  showed 
only  a  small  change  in  relative  viscosity  with  change 
of  temperature.  The  measurements  with  cellulose 
acetate  were  carried  out  on  sols  of  different  concen¬ 
trations  and  it  was  found  that,  for  sols  with  a  relative 
viscosity  of  4  or  less,  temperature  had  a  comparatively 
small  effect  on  the  viscosity  relative  to  the  viscosity 
of  the  solvent  at  the  same  temperature.  With  sols 
of  greater  relative  viscosity,  the  effect  of  temperature 
was  more  considerable.  This  conclusion  is  in  accord 
with  some  data  recorded  by  Mardles  (J.C.S.,  1923, 
123,  1951)  for  sols  in  triaeetin  and  in  benzyl  alcohol. 
The  viscosity  of  the  sols  is  most  markedly  affected 
by  temperature  when  the  volume  occupied  by  the 
disperse  phase  (cellulose  acetate + bound  solvent)  is 
high,  and  especially  when  it  is  equal  to  or  higher 
than  the  volume  corresponding  with  close  packing  of 
the  micelles.  The  ease  of  precipitation  of  sols  of 
cellulose  acetate  by  the  addition  of  a  non-solvent  is 
affected  by  temperature  to  a  much  greater  extent 
than  is  the  relative  viscosity,  and  the  higher  the 
concentration  (and  therefore  the  smaller  the  pro¬ 
portion  of  unbound  solvent)  the  smaller  is  the  volume 
of  precipitant  required  to  produce  separation.  It  is 
concluded  that  precipitation  by  a  non-swelling  agent 
is  not  a  trustworthy  method  of  comparing  the  degree  of 
solvation  at  different  temperatures. 

E.  S.  Hedges. 

Influence  of  proteins  on  the  solubility  of  spar¬ 
ingly  soluble  calcium  salts.  The  carbonic  acid 
compounds  of  proteins.  W.  Pauli  and  T. 
Stenzinger  (Biochem.  Z.,  1929,  205,  71—103).— 
The  solubility  of  calcium  sulphate  increases  in  the 
presence  of  ser  u  m  -  alb  u  mi  n ,  pseudoglobulin,  and 
haemoglobin  (the  effect  increases  in  this  order).  This 
depends  on  an  equivalent  inactivation  of  calcium 
and  sulphate  ions  determinable  by  the  decrease  in 
conductivity,  multivalent  ions  being  formed  with  the 
protein.  The  absorption  of  calcium  by  the  proteins 
on  shaking  with  calcium  carbonate  as  solid  phase 
must  be  regarded  as  the  result  of  the  formation  of 
calcium  proteinate,  calcium  carbonate  in  saturated 
aqueous  solution  being  66%  hydrolysed.  The  effect 
is  accompanied  by  increased  conductivity,  strong 
anodic  migration,  and  decreased  coagulability  by  heat 
and  alcohol.  P.  W.  Clutterbuck. 

Mutual  influencing  of  the  solubilities  of  pro¬ 
teins.  G.  Ettisoh,  W.  Ewig,  and  H.  Sachsse  (Bio¬ 
chem.  Z.,  1928,  203,  147 — 158). — Part  of  the  protein 
precipitated  by  one  third  saturation  of  serum  with 
ammonium  sulphate  goes  again  into  solution  by 
washing  with  the  same  medium.  This  effect  depends 
only  in  part  on  changes  of  concentration  of  electro- 
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lytes,  The  protein  remaining  in  solution  must,  there¬ 
fore,  by  its  presence  cause  a  portion  of  protein  to 
precipitate  which  in  its  absence  redissolves.  The 
redissolution  may  be  avoided  by  washing  with 
sulphate  containing  protein.  This  influence  of  pro¬ 
tein  increases  with  its  concentration  and  depends  on 
the  nature  of  the  protein,  serum -albumin  being 
especially  active,  P.  W.  Clutterbuck. 

Equilibrium  of  halogen  ions.  I.  Combin¬ 
ation  of  egg-albumin  with  halogen  ions.  K.  Ito 
(J,  Bioehem.  Japan,  1928,  9,  17 — 43), — The  halogen- 
ion  activity  in  potassium,  sodium,  or  lithium  chloride, 
and  in  sodium  bromide  or  iodide,  as  measured  with 
the  silver  halide  electrode,  diminishes  on  addition  of 
egg-albumin.  The  effect  is  attributed  to  adsorption 
of  the  halogen  ions.  Chemical  Abstracts, 

Mechanism  of  the  specific  action  of  ions  on 
proteins.  Degree  of  activity  of  different  myogen 
salts.  P.  Rona  and  H.  H.  Weber  (Bioehem.  Z., 
1928,  203,  429 — 451). — The  distribution  of  diffusible 
ions  between  an  inner  protein-containing  and  an 
outer  protein-free  solution  follows  the  Donnan  law 
providing  the  "  activity  ?l  of  the  ions  is  taken  into 
account.  It  is  possible  therefore  to  measure  the 
relative  activity  of  different  salts  with  the  same 
protein.  The  activity  of  myogen  salts  decreases 
rapidly  from  myogen  phosphate,  chloride,  bromide, 
nitrate,  thiocyanate,  to  sulphate.  The  osmotic  press¬ 
ure  runs  parallel  with  the  activity.  The  specific  action 
of  anions  increases  in  the  same  order  as  the  activity  of 
their  myogen  salts  decreases.  The  viscosity  of  the 
myogen  in  solution  is  smaller  the  smaller  is  the  activity 
of  the  myogen  salt.  The  specific  action  of  anions  with 
myogen  depends  on  the  activity  of  the  salts  which 
they  form  with  this  protein.  P.  W.  Clutterbuck. 

Mutual  influencing  [of  flocculation]  of  chol¬ 
esterol  and  cholesteryl  ester  in  colloidal  solution. 
It,  Stern  (Bioehem.  Z.,  1928,  203,  313 — 322), — 
Further  experiments  (of.  A.,  1920,  576 ;  1927,  1025) 
are  described  on  the  flocculation  of  cholesterol  and 
cholesteryl  ester  sols  in  acetate  and  tartrate  buffers 
with  addition  of  serum-  and  egg-albumin,  at  varying 
Pi |.  Cholesterol  sol  is  much  more  sensitive  to  change 
of  pi i  than  cholesteryl  ester  sol,  flocculation  occurring 
at  pa  4*7 — 5,  whereas  with  the  ester  sol  there  is  no 
flocculation  at  pH  3  after  24  lirs.  Small  amounts  of 
serum-albumin  and  of  crystallised  egg-albumin  sensi¬ 
tise  both  sols.  Cholesteryl  ester  sol  is  able  to  inhibit 
the  flocculation  of  cholesterol  sol,  the  protective  action 
being  readily  shown  by  plotting  the  flocculation  pH 
(decreasing)  against  the  quotient  ester  concentra¬ 
tion  4*  cholesterol  concentration,  when  a  rapidly  rising 
curve  is  obtained.  P.  W.  Clutterbuck. 

Independence  ol  protein  hydration  and  protein 
ionisation.  H.  EL  Weber  and  D.  Nachmannsohn 
(Bioehem.  Z„  1929,  204,  215— 252).— The  non-solvent 
space  of  ionised  and  electro-neutral  protein  is  found 
to  be  independent  of  the  degree  of  ionisation,  the 
value  for  albumin  being  1  e.e.  per  g.  and  for  globulin 
1*3  e.e.  per  g.  Measurements  of  osmotic  pressure  and 
viscosity  show  that  these  depend  on  the  degree  of 
ionisation.*  One  g.  of  albumin  has  a  viscosity  volume 
increasing  from  2*0  e.e.  at  isoelectric  point  to  about 
15  c.c.  at  the  acid-swelling  maximum. 


The  change  in  the  total  volume  gives  a  measure  of 
the  dependence  of  the  forces  of  hydration  on  protein 
ionisation.  In  the  ionisation  of  various  proteins  and 
amino-acids  there  is  no  contraction  but  an  increase 
in  total  volume.  The  value  of  the  equivalent  expan¬ 
sion  when  Ionised  by  acids  is  7—9  c.c.  and  by  alkalis 
18 — 22  c.c.  according  to  the  nature  of  the  ampholyte. 
The  difference  between  protein  and  amino-acid  is 
scarcely  greater  than  between  individual  proteins. 
Deionisation,  whether  by  acid  or  alkali,  leads  to  a 
total  increase  in  volume  of  22  c.c. 

All  the  measurements  point  to  virtual  independence 
of  protein  hydration  and  protein  ionisation. 

J.  BL  Birkinshaw. 

Reactions  between  colloids.  I,  Dyes  and 
proteins.  W.  Pauli  and  E.  Weiss  (Bioehem.  Z., 
1928,  203,  103 — 141), — The  preparation  by  electro¬ 
dialysis  of  pure  Congo-blue  sol  from  Congo-red  is 
described.  This  sol  can  be  kept  unchanged  only  in 
Jena  glass  vessels,  and  its  is  determined  by  con¬ 
ductivity  titration  and  not  by  use  of  the  gas  cell. 
The  titratable  hydrogen  ions  are  completely  dis¬ 
sociated  only  in  dilute  solution.  The  conductivity 
temperature  coefficient  of  the  blue  sol  is  higher  than 
for  a  typical  electrolyte  ;  at  higher  temperatures  the 
colour  becomes  red,  but  returns  to  blue  on  cooling. 
Precipitation  of  the  sol  by  a  number  of  weak  organic 
acids  and  by  electrolytes  is  described.  Filter-paper 
coloured  blue  by  the  sol  becomes  red  on  drying. 
Congorubin  blue  sol  behaves  similarly,  but  in  aqueous 
solution  there  is  always  an  equilibrium  between  red 
and  blue  phases,  dilution  favouring  displacement  to 
the  blue.  The  precipitation  of  these  sols  with  egg- 
and  serum-albumin,  glutin,  pseudoglobulin,  stannic 
acid,  aluminium  hydroxide  sols,  and  a  number  of 
negative  colloids,  e.g.,  neutral  sodium  caseinate, 
starch,  silicic  acid,  colloidal  gold,  are  quantitatively 
investigated.  The  concentration  of  protein  just  pre¬ 
cipitated  by  Congo-blue  sol  decreases  in  the  following 
order  :  egg-albumin,  serum-albumin,  glutin,  pseudo- 
globulin.  The  presence  of  carbon  dioxide  in  these 
experiments  causes  an  increase  of  the  free  positive 
charges  in  the  protein  solution,  and  also  an  increase 
of  sensitivity  to  precipitation.  These  reactions,  there¬ 
fore,  permit  the  differentiation  of  the  proteins,  and  the 
precipitation  in  presence  of  carbon  dioxide  is  perhaps 
the  most  sensitive  protein  reaction.  The  highly 
sensitive  colour  change  of  the  blue  sol  detects  minute 
amounts  of  alkali,  of  glass  (except  Jena),  and 
filter  paper,  and  after  slight  bacterial  decomposition. 

P.  W.  Clutterbuck. 

Hydrodynamics  and  the  kinetic  theory  of 
gases.  Y.  Rocarb  (Compt.  rend,,  1929, 188,  553 — 
554). — The  limits  of  validity  of  classical  hydro¬ 
dynamics  (e.g.,  from  the  point  of  Stokes*  law)  are 
discussed.  It  is  assumed  that  if  a  fluid  is  defined  as 
obeying  Maxwell’s  rule  for  the  distribution  of 
molecular  velocities,  then  a  gas  or  liquid  is  no  longer 
a  fluid  in  the  neighbourhood  of  the  walls  of  the 
containing  vessel  where  its  pressure  is  dependent  on 
the  orientation  of  the  surface.  J.  Grant. 

Constant  of  mass  action.  R.  F,  Goldstein 
(Phil.  Mag.,  1929,  [vii],  7,  205— 208).— In  his  treat¬ 
ment  of  the  constant  of  inass  action  Kleeman  (A., 
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1928,  239)  has  not  considered  the  decrease  in  free 
energy  in  the  dissociation  of  his  “  sepro-stable  ” 
molecules,  this  being  independent  of  the  path  chosen 
for  a  given  initial  and  final  state.  When  this  is  done 
the  expression  for  the  mass  action  constant  reduces 
to  the  usual  van  ’t  Hoff  form.  Furthermore,  the 
kinetic  evidence  adduced  in  support  of  ICleeman’s 
new  constant  of  mass  action  is  substantially  the 
deduction  of  the  mass  action  law  on  the  kinetic 
theory,  and  the  correction  factor  introduced  is  not  a 
correction  to  the  velocity  of  reaction,  but  is  the 
activity  coefficient  of  the  concentration  term. 

A.  E.  Mitchell. 

Constant  of  mass  action,  R,  D.  Kleemak 
(Phil.  Mag.,  1929,  [vii],  7,  206— 208).— A  reply  to 
Goldstein  (cf.  preceding  abstract).  In  the  usual 
van  ’t  Hoff  cycle,  it  is  generally  supposed  that  no 
change  in  the  partial  pressure  of  the  molecules  in  a 
reservoir  takes  place  when  a  small  fraction  is  removed 
and  that  this  holds  for  the  pressure  in  the  cylinder 
used  for  removing  them  independently  of  dissoci¬ 
ation.  Hence  the  free  energy  remains  constant  and 
does  not  decrease,  as  claimed  by  Goldstein.  A  fresh 
deduction  of  the  mass  action  constant  is  made  by 
equating  to  zero  the  external  work  done  during  the 
cycle*  It  is  shown  that  the  factor  introduced  in  the 
kinetic  deduction  of  the  new  mass  action  constant  is 
not  the  activity  coefficient  of  the  concentration  term. 

A.  E.  Mitchell. 

Relation  between  stationary  state  and  equili¬ 
brium,  E.  Baur  (Z.  physikal.  Chem.,  1929,  140, 
194 — 198) . — Theoretical.  The  breaks  in  the  A ~k 
curves  found  in  certain  equilibrium  reactions  (see 
A.,  1928,  1329)  are  not  in  disagreement  with  the 
equation  connecting  the  equilibrium  constant  with 
the  velocity  coefficients.  R.  N.  Kerr. 

Optical  measurement  of  small  degrees  of 
dissociation  of  the  vapours  of  metallic  salts* 
I.  Wyneken  (Z.  physikal.  Chem.,  1929, 140,  78 — 80; 
cf.  A.,  1928,  1093). — An  incorrect  value  for  the  heat  of 
reaction  was  employed  in  the  original  paper ;  sub¬ 
stitution  of  the  correct  figure  causes  the  observed 
degree  of  dissociation  to  differ  widely  from  the 
theoretical,  but  the  discrepancy  is  attributed  to 
traces  of  mercurous  chloride  in  the  mercuric  chloride 
used.  H.  F.  Gillbe. 

Calculation  of  the  water-gas  equilibrium  by 
means  of  the  exact  form  of  Nernst's  heat  equa¬ 
tion.  E.  Maurer,  and  W.  Bischof  (Z.  anorg.  Chem., 

1929,  178,  371 — 380).— From  existing  specific  heat 

data,  the  relation  between  the  heat  effect  in  the 
formation  of  water-gas  and  the  temperature  has  been 
calculated.  By  application  of  the  method  of  least 
squares  to  the  resulting  expression,  the  coefficients 
for  the  Nernst  heat  equation  have  then  been  derived. 
The  values  for  Kp  obtained  from  the  equation  are  in 
good  agreement  with  the  published  experimental 
figures.  R.  Cuiblll. 

Thermal  decomposition  of  water  vapour  into 
hydrogen  and  free  hydroxyl.  K.  F.  BonhOEFFEr 
and  EL  Reichardt  (Z.  physikal.  Chem.,  1928,  139, 
75 — 97). — Spectroscopic  evidence  for  the  thermal 
dissociation  of  water  vapour  into  hydrogen  and  free 
hydroxyl  has  been  obtained  at  temperatures  above 


1300°.  The  dissociation  constant  of  the  reaction  has 
been  calculated  in  the  following  way.  A  consider¬ 
ation  of  the  reaction  4OH=2H2O+O2+IE0  shows 
that  can  be  expressed  as  a  simple  function  of 
vx(v2  provided  that  z  is  small,  where  z  denotes  p0Ul 
v  denotes  the  ratio  (2pJTs0+^oiI)/(pHao+2p0a-f^OH)J 
and  the  suffixes  correspond  with  temperatures  Tx 
and  T2.  The  hydroxyl  absorption  of  three  oxygen- 
rich  mixtures  of  water  vapour  and  oxygen  was  deter¬ 
mined  at  1590°  (211)>  and  three  corresponding  tem¬ 
peratures,  were  then  found  at  which  the  absorp¬ 
tions  observed  were  respectively  equal  to  that  of  a 
mixture  weak  in  oxygen.  Hence  three  values  of 
zxjz2  are  obtained ;  and,  provided  z  is  small,  &x/&2 — 
where  kx  and  k2  are  the  equilibrium  constants 
of  the  reaction  40H=2H20+02-r  JF0  and  T0) 
respectively.  W?  may  therefore  be  calculated  from 
the  equation  :  !F^=(4*571T1jP2  log  Jc1/k2)/(T1—T2). 

The  mean  of  the  three  values  for  WT  is  146,000 
g.-eal.,  corresponding  with  TF0=  142,000  g.-eal.  Hence 
it  follows  that  H2+2OH=2H2O+!70,  where  UQ— 
128,000  g.-cal.  The  dissociation  constant  of  this 
reaction  is  then  given  by  :  log  K0H=  —  D0/4*5717,+ 
%CPq  log  77/l*986+(l/4-571)Sp(l/212)d775J‘S(7prdjr+S?*, 
where  the  symbols  have  their  usual  connotation. 
The  chemical  constants  were  calculated  from  the 
Sackur-Tetrode  equation,  the  moments  of  inertia 
being  derived  from  spectroscopic  data :  l,i=2iOR— 
ilTl  —  =  —  0*82  +  3*36  —  0*53  =  +  2*01.  Classical 

values  for  diatomic  molecules  were  assumed  for  Cp , 
terms  ;  and  the  CpT  terms  were  calculated  from  (v/ 
T)=R(hv/kT)2ehv  l)2,  in  which  to  v  the 

following  values  were  assigned  for  hydrogen,  oxygen, 
and  hydroxyl,  respectively  :  5000,  3600,  and  5100. 
The  hydroxyl  value  was  obtained  by  adopting  that 
corresponding  with  the  vibrational  energy  in  the  OH 
band  spectrum,  v=3570  cm.'1  The  values  of  Xon  so 
calculated  differ  but  slightly  from  the  accepted  values 
of  K  for  the  reaction  2H2 + 02 = 2H20 .  The  most 
intense  absorption  in  the  experiments  recorded  corre¬ 
sponds  with  a  partial  pressure  of  hydroxyl  of  8  mm. 
at  1600°.  R.  W.  Lunt. 

Ebullioscopic  determination  of  equilibrium 
constants.  W.  Swientoslawski,  Z.  Rlaszkowska, 
and  E.  J6zefowicz  (Rocz.  Chem.,  1929,  9,  1 — 18). — 
Two  mixtures  are  prepared  containing  ethyl  alcohol, 
acetic  acid,  ethyl  acetate,  and  water  in  such  propor¬ 
tions  that  in  one  mixture  the  reaction  is  one  of 
hydrolysis,  whilst  in  the  other  it  is  one  of  esterific¬ 
ation,  and  the  mixtures  are  kept  at  boiling  temperature 
in  an  atmosphere  of  nitrogen,  until  the  b.  p.  of  the 
two  mixtures  are  identical  (76*32°),  indicating  that 
equilibrium  has  been  attained.  Knowing  the  tem¬ 
perature  coefficient  of  vapour  pressure  of  such  equi- 
molecular  systems  (27*21),  and  the  latent  heat  of 
vaporisation  (8*76  kg.-eal./mol.),  the  equilibrium 
constant  is  derived  from  the  b.  p.,  and  is  found  to  be 
3*76  for  the  above  system.  R.  Truskowski. 

Ebullioscopic  measurements  on  resorcinol 
in  lithium  chloride  solutions.  F.  Botjrion  and 
E.  Rouyer  (Compt.  rend.,  1929,  188,  626 — 628; 
cf.  A.,  1928,  477). — In  lithium  chloride  solutions 
resorcinol  exists  only  as  single  or  triple  molecules ; 
the  equilibria  observed  in  water  or  in  potassium  or 
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sodium  chloride  solution  between  single  and  double 
molecules  have  not  been  observed  in  lithium  chloride 
solutions  even  at  low  temperatures.  The  ebullioscopic 
constant  increases  with  the  concentration  of  the 
lithium  chloride  solution  and,  at  constant  alkali 
chloride  concentration,  decreases  with  the  at.  wt,, 
whilst  the  equilibrium  constant  increases.  In  the 
series  1  *225 Jf -lithium  chloride-water,  for  concentra¬ 
tions  of  resorcinol  greater  than  l*75i¥  equilibrium 
appears  to  exist  between  single  and  quadruple 
molecules.  These  results  are  reconciled  with  earlier 
observations  indicating  that  solutions  of  resorcinol 
in  alkali  chlorides  have  the  properties  of  ideal 
solutions  (A.,  1927,  515)  by  assuming  hydration 
of  the  alkali  salt,  the  degree  of  hydration  varying 
with  the  ionic  activity  of  the  salt.  R.  Brightman. 

Influence  of  sucrose  on  the  dissociation  con¬ 
stant  of  weak  acids  in  aqueous  solution.  I.  M. 
Kolthoff  (Bee.  trav.  chim.,  1929,  48,  220—226). — 
The  influence  of  sucrose  on  the  Pn  values  of  a  series 
of  buffer  solutions  has  been  determined,  and  has  been 
found  to  be  slight,  confirming  the  inference  that  the 
addition  of  sucrose  up  to  a  concentration  of  1  *5 M  is 
practically  without  effect  on  the  dissociation  con¬ 
stants  of  acetic  and  citric  acids.  Prom  measure¬ 
ments  of  the  conductance  of  aqueous  solutions  of 
succinic,  tartaric,  acetic,  and  salicylic  acids,  and  of 
similar  solutions  containing  20%  of  sucrose,  it  would 
seem  that  the  dissociation  constants  of  these  acids 
may  be  regarded  as  unaltered  by  the  presence  of  the 
sucrose  if  the  concentration  of  the  acid  is  expressed  as 
the  molal  fraction  with  regard  to  the  free  water,  and 
a  hydration,  number  of  eight  is  accepted  for  sucrose 
in  20%  solution.  F.  G.  Tryhorn. 

Dissociation  constants  of  adenosinephospkoric 
acid  of  muscle  and  of  inosinic  acid.  JEL  Wasser- 
meyer  (Z.  physiol.  Chem,,  1928, 179,  238— 242).— By 
electrometric  titration  the  following  dissociation  con¬ 
stants  were  obtained  :  for  adenosinephosphorie  acid  : 
pK  1=3*8,  p  K2=6*2 ;  for  inosinic  acid  pi£1=2*4, 
6*5.  J.  H.  Birkinshaw. 

Dissociation  constants  of  amino-acids.  P.  L. 
Kirk  and  C.  L.  A.  Schmidt  (J.  Biol.  Chem.,  1929.  81, 
237— 248).— Valine  has  JTa  2*40 X ID"10,  K\  2*09  X 
KH2;  d-uoleueine,  K\  2*09  xlO10,  JTb  2*29  xlCH2; 
norleucine  Kfa  1  *72  x  10~10,  K\  2*46  x  10~12 ;  glutamic 
acid  K\  5-62x10-*  and  2*19  xlO-10,  K\  1*55 Xl0~12; 
p -hydroxy glutamic  acid  K\  5*82  X  HH  and  2*76  X 
10-10,  K\  2*12  xlO"12;  serine  K\  7*08  xlO"10, 
K\  1*62 xlO-12;  oxyproline  K\  1*86  xl0~10,  K\ 
8*32  XlO-13.  Introduction  of  a  hydroxyl  group  into 
an  ammo-acid  thus  increases  the  acid  dissociation 
constant.  The  isoelectric  points  of  glutamic  and 
P-hydroxyglutam ic  acids  Ho  at  pu  3*22  and  3*28, 
respectively ;  the  other  amino-acids  show  an  extended 
isoelectric  zone.  C.  E.  Harington. 

Dissociation  constants  of  ornithine*  W. 
Schmidt,  P.  L.  Kirk,  and  G.  L,  A.  Schmidt  (J.  Biol. 
Chem.,  1929,  81,  249 — 250). — Ornithine  has  K\ 
l*74x  KH1,  K\  4*46 x  10~6,  K'h%  8*70xl0~13;  the 
isoelectric  point  is  at  pn  9*7.  C.  R.  Harington. 

Mutual  displacement  of  benzoic  acid  and 
salicylic  acid  from  their  compounds  with 


phenylenediamine.  G.  K.  Glinin  (J.  Buss.  Phys. 
Chem.  Soc.,  1928,  605  1641— 1653).— The  nature  of 
the  systems  formed  by  benzoic  acid  with  salicylic  acid, 
by  benzoic  acid  with  the  compound  of  salicylic  acid 
with  m-phenylenediamine,  by  salicylic  acid  with  the 
compound  of  benzoic  acid  with  m-phenylenediamine, 
and  lastly  by  the  two  compounds  with  each  other  was 
investigated  by  the  method  of  thermal  analysis.  The 
results  of  Krcraann,  Weber,  and  Zechner  (A.,  1926, 
393)  for  the  systems  salicylic  aeid~-m~phenylene- 
diamine  and  benzoic  acid-m-phenylenediamine  have 
been  recalculated  so  as  to  be  expressed  in  the  same 
terms  as  the  author’s  other  results  and  the  thermal 
diagrams  for  these  systems  have  been  drawn.  A 
rectangular  diagram  has  been  constructed,  each 
comer  of  the  diagram  representing  salicylic  acid  or 
benzoic  acid  or  the  compound  of  either  acid  with 
m-phenylenediamine.  The  fields  occupied  on  the 
diagram  by  the  four  components  differ  both  in  size 
and  character ,  that  for  the  compound  of  salicylic  acid 
with  m-phenylenediamine  is  the  largest  and  that  for 
the  other  compound  the  smallest.  One  of  the  two 
diagonals  represents  a  stable  section  and  the  other  a 
metastable  section.  The  stable  section  is  represented 
by  the  section  of  the  binary  system  benzoic  acid- 
compound  of  salicylic  acid  with  m-phenylenediamine. 
On  this  section  there  is  practically  no  indication  of  any 
replacement  of  the  salicylic  acid  by  the  benzoic  acid 
from  its  compound  with  m-phenylenediamine.  The 
section  of  the  binary  system  salicylic  acid— compound  of 
benzoic  acid  with  m-phenylenediamine  represents  the 
metastable  section,  and  on  it  are  clear  indications  of 
the  salicylic  acid  displacing  the  benzoic  acid  from 
the  compound  of  the  latter  with  m-phenylenediamine 
to  a  large  extent.  A*  Freeman. 

Electrolytic  solution  forces  and  the  condition 
of  electrolytic  ions.  IV.  Calculation  and  com¬ 
parison  of  the  energies  of  solution  and  solvation. 
Are  electrolytic  ions  solvated  gas  ions  ?  K. 
Fredenhagen  (Z.  physikal.  Chem.,  1929,  140, 
65 — 77). — The  electrolytic  solution  energy  and  the 
solvation  energy  associated  with  the  production  of 
electrolytic  ions  from  gaseous  ions  have  been  calcu¬ 
lated  for  a  number  of  uni-  and  bi- valent  elements  by 

regarding  the  solvation  energy  (solute  ion - gaseous 

ion)  as  the  sum.  of  the  solution  energy  (solute  ion  — X 
gaseous  atom)  and  the  ionisation  energy  (gaseous 
atom  - — >  gaseous  ion).  The  solution  energy,  which 
involves  specific  interaction  between  solvent  and 
solute,  is  smaller  than  the  energies  of  solvation  and 
ionisation.  The  partition  coefficients  of  the  ions 
between  the  gaseous  and  liquid  phases  differ  widely 
from  the  theoretical  values  based  on  the  dielectric 
constants  of  the  media ;  from  this  and  other  observ¬ 
ations  the  conclusion  is  reached  that  electrolytic 
dissociation  is  not  a  simple  process  of  electrostatic 
partition  of  charged  particles  between  two  media 
having  different  dielectric  constants, 

H.  F.  Gillbe. 

Ionic  radius  and  osmotic  activity.  G.  B. 
Boning  and  V.  Vaglio  (Gazzetta,  1929, 59, 49—56).— 
The  conception  of  deformability  of  ions  is  applied  to 
the  Bebye-Huekel  theory,  and  the  following  expres¬ 
sion  is  derived  connecting  the  deformability,  d,  the 
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"  osmotic  ”  radius,  a,  and  the  effective  radius,  r,  of 
an  ion  in  0-1  Absolution  :  a^0Sz[(r/d)  x  1016+ 

4*67]  x  1(H,  where  z  is  the  valency  of  the  ion.  Using 
the  ionic  deform  abilities  given  by  Born  {A.,  1924,  ii, 
434)  and  the  effective  radii  by  Grimm  and  Wolff 
(A.,  1926,  664),  the  values  of  a  for  the  alkali  and 
alkaline-earth  metal  ions  in  solutions  of  the  chlorides 
have  been  calculated.  These  values  can  be  used  to 
calculate  the  depression  of  the  f.  p.  in  solutions  of 
these  chlorides,  and  the  agreement  with  the  experi¬ 
mental  results  recorded  in  the  literature  is  good.  It 
is  therefore  possible  to  calculate  the  osmotic  properties 
of  dilute  solutions  from  physical  constants  of  the  ions 
without  the  introduction  of  an  empirical  constant 
depending  on  the  nature  of  the  ion. 

0.  J.  Walker. 

Generalisation  of  the  third  law  of  thermo¬ 
dynamics,  J.  G.  Golitsciiuch  (J.  Buss.  Phys. 
Chem.  Soc.5 1928,  60, 1 399 — 1401 ) .* — Polemical  against 
Kolosovski  {ibid,,  1927,  59,  741),  A.  Freiman. 

Eqiiilibriiim  of  a  liquid  with  its  vapour  and 
the  connexion  with  the  thermodynamic  poten¬ 
tial  J.  W.  Dekker  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1928,  31,  973 — 977).  —  Boltzmann’s 
condition  vuer<m*\,lkT  for  the  equilibrium  between 
liquid  and  vapour  requires  that  the  value  of 
2zP0t—ET.\og  vb  shall  be  the  same  for  the  two 
phases.  It  is  shown  that  the  latter  expression  should 
be  sp0t—(dspot/dv)v—IlT .  log  vbf  where  vb  is  per 
g.-mol.  the  space  available  for  a  last  molecule  centre 
among  the  molecules  already  present,  z  the  potential 
energy  of  one  molecule  in  relation  to  the  others,  and 
kT  is  twice  the  mean  kinetic  energy  per  degree  of 
freedom.  F.  G.  Tryhorn. 

Heat  capacities  in  aqueous  salt  solutions,  M. 
Randall  and  F.  D.  Rossini  (J.  Amer.  Chem.  Soc., 
1929,  51,  323 — 345) .—The  precision  of  the  differential 
method  of  measuring  apparent  molal  heat  capacities 
of  salts  in  solution  previously  recorded  (A.,  1927,  208) 
has  been  improved  and  the  method  used  to  carry  out 
measurements  at  25°  on  the  chloride,  bromide,  iodide, 
nitrate,  and  sulphate  of  sodium  and  potassium  in 
solutions  up  to  0*6,  1,  1*5,  or  2*5  molal.  The  partial 
molal  heat  capacities  of  the  solute  (which  rise  to 
remarkably  high  values  as  the  concentration  of  the 
solution  increases),  the  partial  molal  heat  capacities 
of  the  water,  and  the  specific  heats  of  the  solutions 
are  calculated  from  the  results.  The  partial  molal 
heat  capacity  of  the  potassium  ion  is  more  negative 
than  that  of  sodium  ion ;  the  negativity  increases  for 
the  anions  in  the  order  nitrate,  chloride,  bromide, 
iodide,  sulphate.  An  equation  is  derived,  on  the 
basis  of  the  Debye-Huckel  theory,  for  the  partial 
molal  heat  capacity  of  the  solute,  to  which  the  experi¬ 
mental  results  for  dilute  solutions  conform  very  well. 
A  review  of  previously  published  data  show’s  that  in 
any  given  group  of  elements  the  partial  molal  heat 
capacity  at  infinite  dilution  becomes  more  negative 
as  the  atomic  number  increases,  and  becomes  more 
negative  in  any  given  period  of  elements  as  the  ion 
charge  increases.  The  hydrogen  ion  does  not  fall  in 
the  regular  order  of  the  univalent  positive  ions, 
perhaps  because  of  the  formation  of  the  oxonium 
ion,  HsO+.  The  results  are  discussed  with  reference 


to  hydration  of  ions  and  the  temperature  coefficient 
of  the  heat  of  dissolution  of  a  strong  electrolyte  in  a 
large  amount  of  water.  3.  K.  Tweedy. 

Activities  of  molten  alloys  of  thallium  with 
tin  and  with  lead.  J.  H.  Hildebrand  and  J,  N. 
Sharma  {J.  Amer.  Chem.  8oc.,  1929,  51,  462 — 471). — 
The  E.M.F,  of  cells  of  the  type  Tl| fused  mass  contain¬ 
ing  3  parts  LiCl  and  2  parts  KClj  alloy  were  measured 
at  352°,  414°,  and  478°.  The  activity  coefficients,  av 
of  thallium  in  the  tin  alloys  are  given  by  log  a1/Ar1— 
(1*0763— 0*00I01T)ATo,  where  Nx  is  the  mol. -fraction  of 
thallium .  Other  thermodynamic  quantities  are  cal¬ 
culated.  The  calculated  heats  of  transfer  of  thallium 
from  an  ideal  solution  to  a  tin  solution  of  the  same 
mol. -fraction  do  not  agree  with  the  free  energies  calcu¬ 
lated  for  the  same  process.  The  solution,  therefore,  is 
regular  with  respect  to  composition  changes,  but  not 
with  respect  to  temperature  changes.  The  alloys 
exhibit  a  slight  positive  deviation  from  Raoult’s  law'. 
Similar  experiments  were  carried  out  on  the  thallium- 
lead  system,  which,  although  it  does  not  deviate  much 
from  Raoult’s  law,  exhibits  complications  attributable 
to  the  presence  of  PbTl2.  S.  K.  Tweedy. 

Heat  of  combustion  and  dissolution  of  dibydr- 
oxyacetone.  M.  Kobel  and  W.  A.  Roth  (Biochem. 
Z.,  1928,  203,  159 — 163) —The  heat  of  combustion  of 
freshly  prepared  dihydroxyacetone  is  343*1  g.-cal.  per 
mol.,  that  of  two  molecules  being  12*2 — 16*0  g.-cal. 
greater  than  that  of  the  hexoses.  The  heat  of  dissolu¬ 
tion  is  3*98  g.-cal.  per  mol.  P.  W.  Clutterbuck. 

System  magnesium-zinc.  W.  Hume-Rothery 
and  E.  0.  Rounsefell  (Inst.  Metals,  March,  1929, 
advance  copy,  20  pp.). — The  equilibrium  diagram  of 
the  system  magnesium-zinc  has  been  investigated  by 
thermal  and  microscopical  methods  in  the  range  0—70 
at.-%  magnesium.  The  solubility  of  magnesium  in 
solid  zinc  increases  from  about  0*15  at.-%  at  200°  to 
0*3  at.-%  at  364°,  which  is  the  temperature  of  the 
Zn-MgZn5  eutectic.  The  compound  MgZn5  dis¬ 
covered  by  Chadwick  (B.,  1928,  268)  is  confirmed,  but 
the  solid  solution  in  this  compound  which  was  claimed 
by  Chadwick  is  shown  not  to  exist ;  the  compound  is 
formed  at  381°  by  a  periteetic  reaction  between 
MgZn2  and  liquid.  The  compound  MgZn2  melts  at 
590°,  but  does  not  form  solid  solutions.  A  new  com¬ 
pound,  MgZn,  which  is  also  of  fixed  composition,  is 
formed  at  354°  by  a  periteetic  reaction  between 
MgZn2  and  liquid.  The  compounds  MgZn  and 
MgZn2  are  distinguished  by  etching  with  Benedicks’ 
reagent,  which  stains  MgZn  brown.  The  equilibrium 
diagrams  of  the  systems  magnesium-cadmium  and 
magnesium-zinc  are  compared,  and  the  wide  range 
of  solid  solutions  in  the  former  is  shown  to  coincide 
with  approximately  equal  atomic  volumes.  In 
elektron  metal  and  similar  alloys,  any  zinc  which  is 
present  in  excess  of  that  in  solid  solution  in  mag¬ 
nesium  exists  as  the  new  compound  MgZn  and  not, 
as  previously  supposed,  as  MgZn2. 

W.  Htjme-Rothery. 

Constitution  of  the  cadmiitm-rich  alloys  of  the 
system  cadmium-gold.  P,  J.  Durrant  (Inst. 
Metals,  March,  1929,  advance  copy,  33  pp.). — The 
system  cadmium-gold  has  been  investigated  in  the 
range  0 — 48  at.-%  gold  by  thermal  and  microscopical 
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analysis.  From  pure  cadmium  the  liquidus  falls  to 
a  eutectic  point  at  7*95  at.-%  (309°),  rises  to  a  flat 
maximum  at  28*6  (500°),  and  then  falls  to  a  second 
eutectic  at  30*0  (496°).  From  this  point  the  liquidus 
continues  to  rise  with  a  break  at  540°,  corresponding 
with  a  peritectic  reaction  at  which  a  solid  solution 
denoted  III  is  formed.  At  309°  the  solubility  of  gold 
in  cadmium  is  3*5  at.-%,  but  falls  to  2*1  at  240°. 
The  maximum  at  500°  corresponds  with  a  solid  solu¬ 
tion  denoted  II,  the  solubility  limits  of  which  have 
been  determined.  The  solid  solution  III  was  not 
detected  by  Saldau  (J.  Inst.  Metals,  1923,  30,  351); 
it  extends  from  32*5  to  40  at.-%  Au,  and  undergoes 
two  transformations  into  forms  denoted  III'  and  III". 
The  solubility  limits  diminish  with  falling  temperature, 
until  at  200°  the  range  of  solid  solutions  extends  only 
from  37*5  to  38*5  at.-%  Au.  There  is  no  evidence  of 
the  existence  of  a  compound  AuCd3  at  the  liquidus, 
but  there  may  be  compounds  Au20d6  and  Au2Cd3, 
both  being  much  dissociated  at  higher  temperatures. 

W.  Htjme-Rothery. 

Silver-copper  eutectic.  J.  A.  A.  Leroux  and  E. 
Ratjb  (Z.  anorg.  Ohem.,  1929,  178,  257— 271).— The 
formation  of  primary  silver-  and  copper-rich  mixed 
crystals  simultaneously  with  eutectic  in  the  cooling 
of  silver-copper  alloys  containing  68—75%  Ag  is  not 
always  due  to  supercooling,  nor  is  it  caused  by  separ¬ 
ation  of  two  liquid  phases  in  the  molten  alloy.  The 
true  explanation  appears  to  lie  in  the  greater  rate  of 
crystallisation  of  the  copper-rich  crystals  as  compared 
with  the  silver-rich  crystals.  This  is  especially 
marked  in  alloys  which  deviate  by  a  few  per  cent, 
from  the  eutectic  composition,  the  silver-rich  alloys 
having  a  great  tendency  towards  supercooling,  whereas 
the  copper-rich  alloys  have  no  such  tendency.  For 
these  reasons  the  determination  of  the  true  eutectic 
composition  is  a  matter  of  great  difficulty  and  no 
trustworthy  results  have  yet  been  obtained.  The 
mierostrueture  of  eutectiferous  alloys  of  this  system 
has  been  studied  both  before  and  after  homogenisation. 
In  the  cast  alloys  the  eutectic  colony  is  identical  with 
the  crystal  grain,  or  several  colonies  may  coalesce  to 
form  a  grain  the  shape  of  which  is  therefore  always 
dependent  on  the  configuration  of  the  colony ;  this  in 
turn  depends  on  the  greater  rate  of  growth  of  the 
copper-rich  solution.  The  whole  mechanism  of  the 
crystallisation  of  these  alloys  is  therefore  determined 
by  the  behaviour  of  this  phase  and  is  only  relatively 
slightly  affected  by  the  properties  of  the  silver-rich 
phase.  A.  R.  Powell. 

Equilibria  in  the  systems  cobalt-sulphur- 
oxygen  and  nickel-sulphur-oxygen.  R.  Schenck 
and  E.  Ratjb  (Z.  anorg.  Chem.,  1929, 178,  225 — 251). 
— Cobalt  powder  obtained  by  reduction  of  the  formate 
with  hydrogen  reacts  readily  with  sulphur  dioxide 
yielding  cobalt  sulphide  and  oxide,  and  the  reaction 
is  irreversible,  at  least  below  1050°.  The  reaction 
Co304+4Co“4CoO+CoS  proceeds  to  completion  at 
525°  and  is  also  irreversible,  but  the  reaction 
3CoS04+CoS  4Co0+4S02  is  reversible  provided 
that  the  solid  reactants  are  in  an  extremely  fine  state 
of  subdivision.  The  decomposition  of  cobalt  sulphate 
by  heat  first  becomes  appreciable  at  about  900°  and 
is  complete  after  prolonged  heating  at  970°.  Nickel 


reacts  rapidly  with  sulphur  dioxide  at  550°,  but 
equilibrium  is  established  only  after  many  days, 
complete  conversion  into  nickel  oxide  and  mono¬ 
sulphide  being  effected.  The  equilibrium  is  uni- 
variant,  as  there  are  three  solid  phases,  but  by  removing 
part  of  the  sulphur  dioxide  one  of  these  disappears 
and  the  equilibrium  becomes  bivariant.  From  a 
consideration  of  the  equilibrium  diagram  and  from 
measurements  of  the  sulphur  dioxide  pressure  the 
three  phases  appear  to  be  nickel  oxide,  nickel  sulphide, 
and  the  y  solid  solution ;  with  low  pressures  of  sulphur 
dioxide  the  nickel  sulphide  phase  disappears.  The 
reverse  reaction  with  the  formation  of  niekel  from 
nickel  oxide  and  sulphide  proceeds  only  as  far  as  the 
solid  solution  phase  below  the  m.  p.  (about  1400°) ; 
bundles  of  fine  hair  crystals  of  this  phase,  or  possibly 
of  Ni3S2,  can  be  seen  throughout  the  reacting  mass  in 
the  early  stages  of  this  reaction.  The  sulphate 
reactions  in  the  case  of  nickel  are  similar  to  those 
with  cobalt,  except  that  the  temperature  at  which 
the  gas  pressure  reaches  1  atm.  is  475°  instead  of  525°. 
The  heats  of  formation  of  cobalt  and  nickel  sulphates 
have  been  calculated  from  the  data  obtained  in 
this  investigation  as  228,800  and  232,000  g.-cal., 
respectively.  A.  R.  Powell. 

Equilibria  in  the  system  calcium-sulphur- 
oxygen.  I.  R.  Schenok  and  K.  Jordan  (Z.  anorg. 
Chem.,  1929, 178,  389 — 399). — The  reaction  of  calcium 
oxide  with  sulphur  dioxide  at  high  temperatures  may 
be  represented  by  the  equations  4Ca0+4S02= 
3CaS04+CaS,  and  CaS04+S2  CaS+2302.  The 
gas  pressures  corresponding  with  the  univariant 
equilibrium  calcium  oxide-calcium  sulphate-calcium 
sulphide-gas  (sulphur  dioxide+sulphur  vapour)  are  : 
27  mm.  at  850°,  34  mm.  at  900°,  and  46*5  mm.  at 
950°.  R.  Cuthill. 

Two  correlated  space  models  for  representing 

the  equilibria  in  the  system  iron . carbon-oxygen . 

E.  Janecke  (Z.  anorg.  Chem.,  1929,  178,  73 — 96). — 
The  equilibria  in  the  iron-carbon-oxygen  system  may 
be  represented  by  two  space  models,  one  showing  the 
relation  between  temperature  and  composition  with¬ 
out  reference  to  the  gas  pressure  and  the  other  the 
relation  between  the  temperature  and  pressure  with 
respect  to  the  composition  of  the  gas  phase  in  equi¬ 
librium  with  the  solid  phase.  The  former  model  is  a 
triangular  prism  and  the  latter  a  rectangular  prism. 
In  the  construction  of  both  models  the  invariant  and 
univariant  equilibria  in  the  system  are  of  considerable 
importance,  especially  the  invariant  point  at  which 
ferrous  oxide  first  appears  in  the  solid  phase  and  the 
invariant  equilibria  at  the  temperatures  at  which 
martensite  appears  for  the  first  time  in  the  solid 
phase.  In  the  first  ease  the  constituents  present  are 
iron,  ferrous  oxide,  ferrosoferric  oxide,  and  gas  with 
carbon  or  cementite  (metastable),  and  in  the  second 
case  martensite,  iron,  ferrous  oxide,  and  gas  with 
carbon  or  cementite.  With  cementite  the  equilibrium 
is  metastable  and  occurs  at  a  relatively  low  tem¬ 
perature.  The  construction  of  the  models  is  shown 
by  diagrams  and  the  equilibria  in  various  sections 
are  discussed  fully.  A.  R.  Powell. 

Two  forms  of  crystalline  beryllium  hydroxide, 
and  the  system  Be0-Na20-H20,  R.  Fricke  and 
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H.  Humme  (Z.  anorg.  Chem,  1929, 178,  400 — 410). — 
If  the  crystalline  variety  of  beryllium  hydroxide 
which  is  obtained  by  heating  the  precipitated  amorph¬ 
ous  hydroxide  with  an  aqueous  solution  of  ammonia 
is  left  in  contact  with  a  20 — 35%  aqueous  solution  of 
sodium  hydroxide  at  30°,  the  crystalline  form  slowly 
changes,  and  ultimately  becomes  identical  with  that 
of  the  hydroxide  prepared  by  slow  hydrolysis  of  an 
alkali  heryllate  solution.  The  solubility  of  the  stable 
form  in  the  hydroxide  solution  increases  with  the 
sodium  hydroxide  concentration  until  the  concentra¬ 
tion  of  alkali  hydroxide  is  about  35% ;  at  this  point 
the  solubility  curve  shows  a  discontinuous  maximum, 
owing  to  the  solid  phase  undergoing  transformation 
into  monosodium  beryllate,  Be0,Na0H5H20.  The 
solubility  increases  with  rise  in  temperature. 

R.  Cu THILL. 

Ammonium  sulphite  and  hydrogen  sulphite. 
II*  System  ammonium  sulphite -ammonium 
sulphate-water.  F,  Ishikawa  and  H.  Murooka 
(Bull.  Inst.  Phys.  Chem,  Res.  Tokyo,  1929,  8, 
75 — 88 ;  cf.  this  voL,  141). — The  solubility  of  ammon¬ 
ium  sulphate  in  water  (per  100  c.c.  of  solution)  between 
the  cryohydric  point  (—18-5°)  and  b.  p.  (108*5°)  is 
given  by  the  expression  (41*22+0*09^).  The  system 
ammonium  sulphite-ammonium  sulphate-water  has 
been  studied  in  detail  at  15°  and  30°.  Between  the 
cryohydric  point  (—21  *5°)  and  100°  there  is  no  evidence 
of  the  formation  of  compounds  or  solid  solutions, 

J.  Grant. 

Equilibrium  between  water,  sodium  nitrate, 
and  sodium  chloride.  A.  Chretien  and  E.  Cornec 
(Compt.  rend.,  1929,  188,  628—631). — The  equi¬ 
librium  diagram  is  analogous  to  that  for  the  system 
water-potassium  chloride-sodium  chloride.  A  warm 
saturated  solution  of  the  two  salts  deposits  only  the 
nitrate.  The  transition  temperature,  NaCl+2H20 
NaCl,2H20,  is  lowered  by  successive  additions 
of  nitrate  from  0*2°  to  —5*85°,  at  which  point  the 
saturated  solution  is  in  equilibrium  with  N&C1, 
NaCl,2H20,  and  NaN03,  The  ternary  eutectic 
point,  —24*3°,  is  in  equilibrium  with  ice,  NaCl,2H20, 
and  NaN03.  R.  Brightman. 

System  mercuric  iodide-potassium  iodide- 
acetone.  (Mlle.)  M.  Pernot  (Compt.  rend.,  1929, 
188,  635— 637).— The  compound  Me2CO,4KI,4HgI2 
is  obtained  by  isothermal  evaporation  at  34°.  When 
the  crystallisation  is  effected  by  cooling,  the  compound 
HgI2,2KI  and  four  supposedly  isomeric  compounds 
Me2CO,4KI,HgI2  are  said  to  be  formed  (cf.  A., 
1926,  695).  The  compound,  2HgI,3KI,  found  at  56°, 
is  not  obtained  at  34°.  R.  Brightman. 

Equilibria  between  molten  metals  and  salts. 
Displacement  of  the  equilibrium  in  the  reaction 
Cd  +  PbCl2  Pb  +  CdCl2  by  additions  to 
(XIII)  the  salt  phase  and  (XIV)  both  phases 
simultaneously.  R.  Lorenz  and  M.  Bering  (Z. 
anorg.  Chem,  1929,  178,  33—39,  40—48;  cf.  this 
voL,  266). — XIII.  Addition  of  the  eutectic  sodium- 
potassium  chloride  mixture  to  the  salt  phase  in  the 
reaction  Cd+PbCl2  Pb+CdCl2  displaces  the 

equilibrium  from  left  to  right,  f.e,  lead  becomes  more 
noble  with  respect  to  cadmium. 

XIV.  Simultaneous  addition  of  antimony  to  the 


metal  phase  in  equimolecular  proportion  to  the  salt 
added  to  the  salt  phase  first  displaces  the  equilibrium 
from  left  to  right,  but  larger  additions  have  the  reverse 
effect.  At  the  same  time  the  displaced  isotherms 
approach  more  closely  to  those  corresponding  with 
the  ideal  mass  action  law.  A,  R.  Powell. 

Equilibria  between  metals  and  salts  in  the 
molten  state.  XV.  Displacement  of  the  equi¬ 
valence  point  in  the  equilibrium  Cd  +  PbCl2 
Pb  +  CdCl2.  R.  Lorenz  and  M.  Bering  (Z.  anorg. 
Chem,  1929"  178,  337 — 345;  cf.  preceding  abstract). 
— The  effect  of  the  simultaneous  addition  of  an  equi¬ 
molecular  mixture  of  sodium  and  potassium  chlorides 
to  the  salt  phase  and  antimony  or  bismuth  to  the 
metal  phase  has  been  investigated.  With  increase  in 
the  amount  of  substance  added  the  displacement  of 
the  equilibrium  tends  to  a  limiting  value.  When 
both  salts  and  a  metal  have  been  added,  addition  of 
more  salts  has  a  greater  effect  than  the  addition  of  an 
equimolecular  amount  of  metal.  From  the  data 
obtained,  it  is  possible  to  calculate  the  amounts  of 
metal  and  salts  which  must  be  added  for  the  net  dis¬ 
placement  to  be  zero.  R.  Cuthill. 

Reduction  of  fused  silicates  by  carbon  mon¬ 
oxide.  Copper  silicates.  B.  Bogitch  (Compt. 
rend,  1929,  188,  633 — 635). — In  presence  of  an 
atmosphere  containing  more  than  2%  of  carbon 
monoxide  at  1350—1400°  fused  blue  copper  silicate 
(stable  in  an  oxidising  atmosphere)  is  partly  reduced 
to  metallic  copper,  reduction  being  almost  complete 
when  the  proportion  of  carbon  monoxide  exceeds 
25%.  Simultaneously  with  this  reduction,  the  blue 
silicate  is  converted  successively  into  other  silicates 
as  the  proportion  of  carbon  monoxide  is  increased  : 
2*5 — 4%  green,  9%  white,  10*5 — 12*5%  opaque 
brick-red,  20—22*5%  transparent  blood-red. 

R.  Brightman. 

Quaternary  system  lead  acetate-lead  chloride- 
acetic  acid-water  at  25°.  K.  Sandved  (J.C.S, 
1929,  337—344;  cf.  A,  1928,  131).— The  systems 
lead  acetate-lead  chloride-water  and  lead  chloride- 
acetic  acid-water  have  been  studied  at  25°,  and  the 
former  also  at  35°.  In  combination  with  the  data 
for  the  system  lead  acetate-acetic  acid-water  the 
results  are  applied  to  the  quaternary  system.  In  the 
first  system  two  invariant  points  occur  at  1*46% 
PbCl2?  37*43%  Pb(OAc)2,  and  4*4S%  PbCl2,  21*25% 
Pb(OAe)2,  respectively.  The  solubility  of  lead 
acetate  in  pure  water  at  25°  is  35*53%,  and  that  of 
lead  chloride  1*06%.  At  35°  the  invariant  points 
occur  at  2*17%  PbCl2,  49*53%  Pb(OAe)2,  and  7*72% 
PbCl2,  31*90%  Pb(OAc)2,  respectively.  The  solu¬ 
bilities  of  lead  acetate  and  of  lead  chloride  are  47*40 
and  1*30%,  respectively.  The  study  of  the  quater¬ 
nary  system  shows  the  existence  of  the  compounds 
PbCl-OAe,Pb(OAe)2,0*5HOAc  and  (PbCl*OAc)2,HOAc. 

F.  G.  Tryhorn. 

System  NaN03-Na2S04-MgCl2-H90  in  the 
neighbourhood  of  0°,  10%  25%  75%“  and  100°. 
G.  Leembach  and  A.  Pfeiffenberger  (Caliche,  1929, 
10,  447 — 468). — A  detailed  study  has  been  made  of 
the  system  at  0°,  10°,  and  25°,  and  the  results  have 
been  compared  with  those  of  other  observers. 

H.  F.  Gillbe. 
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Chemical  equilibria  between  solid  salts*  0, 
Tubandt  and  H.  Reinhold  (Z.  pkysikal.  Chem.,  1929, 
140,  291 — 308). — Interaction  in  pairs  between  the 
solid  sulphides,  selenides,  tellurides,  and  halides  of 
silver  and  of  univalent  copper  leads  to  a  definite  state 
of  equilibrium.  The  diffusion  which  takes  place 
when  the  solids  are  brought  into  contact  can  be  fol¬ 
lowed  by  the  change  in  weight  and  the  equilibrium 
composition  derived.  It  is  shown  that  the  law  of 
mass  action  is  applicable  to  the  reactions  Ag2S+ 
2CuI  Cu28+2AgI  and  Ag2S+Cu2So  Cu28+ 
Ag2Se.  The  equilibrium  constants  have  been  deter¬ 
mined  at  more  than  one  temperature  and  the  heats 
of  reaction  have  been  calculated.  The  values  found, 
12*7  and  8*77  kg. -cal.,  respectively,  are  in  good  agree¬ 
ment  with  values  calculated  by  other  methods.  The 
difference  in  mechanism  between  these  reactions  and 
ordinary  diffusion  in  solid  salts  is  discussed, 

R.  N.  Kerr. 

Hydrocarbons  as  solvents.  I.  Conductivity 
of  binary  salts  in  ethylene  chloride.  P.  Walden 
and  G.  Busch  (Z.  pkysikal.  Chem,,  1929,  140,  89 — 
123).— The  conductivities  of  the  following  salts  have 
been  determined  at  25°  at  dilutions  up  to  400,000 
litres :  tetraethylammonium  chloride,  perchlorate, 
and  iodide,  tetramethylammonium  picrate,  tetra- 
propylammonium  picrate,  perchlorate,  and  iodide, 
tetraisoamylammonium  picrate  and  perchlorate,  tri- 
etkylammonium  picrate  and  chloride,  diethylammon- 
ium  picrate  and  chloride,  tripropylammonium  picrate, 
dipropylammonium  picrate,  monopropylammonium 
picrate,  and,  at  0°,  25°,  and  50°,  tetraethylammonium 
picrate.  The  densities  of  the  solvent  and  salts  have 
also  been  determined.  The  Kohlrauseh-Debye- 
Hiiekel  square-root  law  is  valid  for  ethylene  chloride 
solutions  at  high  dilutions.  The  nature  of  the  salt 
has  a  well-defined  influence  on  the  value  of  the  con¬ 
ductivity  and  on  the  classical  degree  of*  ionisation  a. 
The  tetra-alkylated  ammonium  salts  behave  as  strong 
electrolytes,  in  contradistinction  to  the  corresponding 
mono-,  di-,  and  tri-alkylated  compounds,  the  degree 
of  ionisation  of  the  strong  electrolytes  diminishing  in 
the  order  N(C5Hn)4,  NPr4,  NEt4,  NMe4.  The  causes 
of  the  difference  of  behaviour  of  the  two  classes  are 
considered,  and  the  relationships  between  the  free 
bases  in  aqueous  solution  and  their  picrates  in  the 
fused  state  are  discussed.  Kohlrausch’s  law  of  the 
additivity  of  conductivities  is  completely  valid  for 
ethylene  chloride  solutions.  The  Walden  constant 
has  for  tetraethylammonium  picrate  in  ethylene 
chloride  solution  from  0°  to  50°  the  value  0*563,  in 
agreement  wdth  the  value  for  wrater,  methyl  alcohol, 
ethyl  alcohol,  and  acetone  solutions.  The  individual 
ionic  mobilities  have  been  calculated. 

H.  F.  Gillbe. 

Conductivity  of  solutions  of  some  aliphatic 
organic  acids  in  water  and  ethyl  alcohol.  H. 
Hunt  and  H.  T.  Briscoe  (J.  Physical  Chem.,  1929, 
33,  190 — 199). — The  specific  conductances  of  the  fatty 
acids  from  acetic  to  valeric  acid  and  of  their  substi¬ 
tuted  derivatives,  chiefly  halogen,  have  been  deter¬ 
mined  in  water  and  in  ethyl  alcohol  at  30°.  In  all 
cases  the  molecular  conductance  in  alcohol  is  much 
less  than  that  in  wrater,  and  the  rate  of  increase  for 
successive  dilutions  is  approximately  twice  as  great 


in  alcohol  as  in  water.  The  order  of  conductance  in 
the  two  solvents  is  not  the  same,  e.g.,  acetic  acid  is 
the  15th  in  the  alcohol  series  and  8th  in  the  water 
series,  whilst  p -bromopropionic  acid  is  the  poorest 
conductor  in  alcoholic  solution,  but  stands  above 
eight  other  acids  in  the  water  series.  With  the  excep¬ 
tion  of  isovaleric  acid  in  water  and  hexoic  acid  in 
alcohol,  the  molecular  conductance  decreases  with  an 
increase  in  the  number  of  carbon  atoms  for  an  homo¬ 
logous  series.  In  alcohol,  the  iso-acids  have  a  lower 
conductance  than  the  corresponding  normal  acids,  but 
in  vTater  the  iso -acid  may  have  a  higher  or  low-er 
conductance  than  the  normal  acid.  The  data  do  not 
show  agreement  in  all  cases  with  the  Stark-Lewis 
theory  of  the  effect  of  substituent  groupings.  The 
curves  obtained  by  plotting  the  logarithm  of  the 
volume  against  conductance  are^  in  agreement  with 
the  mass  action  law'  at  high  dilutions. 

L.  S.  Theobald. 

High  mobility  of  hydrogen  and  hydroxyl  ions 
in  aqueous  solutions.  M.  3.  Skanavi- Grigorieva 
(J.  Russ.  Phys.  Chem.  Soe.,  1928,  60,  1459 — 1475).* — 
In  order  to  ascertain  the  cause  of  the  high  mobility 
of  the  hydrogen  and  hydroxyl  ions  in  aqueous  solu¬ 
tions  the  molecular  conductivities,  viscosities,  and 
densities  of  aqueous  solutions  of  potassium  chloride, 
hydrochloric  acid,  and  sodium  hydroxide  containing 
different  amounts  (10,  20,  40,  and  50%)  of  glycerol 
have  been  determined.  The  percentage  changes  in 
the  molecular  conductivities  when  compared  with  the 
changes  in  viscosity  are  found  to  be  nearly  the  same 
for  all  three  electrolytes.  From  this  it  is  inferred 
that  the  high  mobility  of  the  hydrogen  and  hydroxyl 
ion  is  not  due  to  the  Grotthus-Danneel  effect. 

A.  Freiman. 

Influence  of  a  high-potential  direct  current 
on  the  conductivity  of  an  electrolyte.  J.  A.  H. 
Leech-Porter  and  T.  Alty  (Phil.  Mag.,  1929,  [vii], 
7,  153 — 159). — Direct-current  potentials  up  to  600 
volts  have  been  applied  to  very  dilute  solutions  of 
electrolytes  in  the  measurement  of  their  conductivities 
and  have  been  shown  to  cause  large  variations  in  the 
conductivities  in  certain  narrow  ranges  of  concen¬ 
trations.  The  effect  is  most  marked  in  the  case  of 
hydrogen  chloride  solutions  when  the  specific  con¬ 
ductivity  is  about  2x  10-4  ohm-1,  when  the  con¬ 
ductivity  can  vary  as  much  as  600%.  The  results 
are  explained  on  the  view  that  the  high  potential 
causes  a  segregation  of  the  ions  towards  the  elec¬ 
trodes,  where  they  remain  until  on  reversing  the 
potential  each  of  the  segregations  moves  across  to 
the  opposite  electrode  as  a  unit.  Rough  measure¬ 
ments  of  the  velocity  of  this  unit  give  a  value  of 
74x  10~5  em./sec./volt/em.  for  the  mobility  of  the 
chlorine  ion.  This  is  in  fair  agreement  with  the 
accepted  value  of  68  X  10~5,  and  indicates  the  possible 
application  of  the  phenomenon  in  the  determination 
of  ionic  mobilities.  A.  E.  Mitchell. 

Voltage  effect  in  electrolytic  conductance  with 
very  high  fields.  M.  Wien  (Ann.  Physik,  1929,  [v], 
1 , 400—416). — The  limiting  value  for  the  voltage  effect 
(A.,  1928,  244;  this  vol.,  32)  for  various  electrolytes 
is  in  harmony  with  the  concentration  effect,  and  also 
shows  close  agreement  with  the  values  given  by  the 
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Debye-Onsager  theory  provided  the  valencies  of  the 
ions  are  small.  With  ions  of  higher  valency,  the 
theoretical  values  are  lower  than  those  obtained  from 
the  limiting  voltage  effect  and  the  concentration  effect. 
According  to  Debye  and  Falkenliagen,  the  influence 
of  ionic  forces  should  become  vanishingly  small  with 
sufficiently  strong  fields.  When  association  occurs, 
the  limiting  voltage  effect  should  fall  more  markedly 
than  the  concentration  effect.  Inasmuch  as  the  two 
phenomena  run  parallel,  even  with  solutions  con¬ 
taining  ions  of  high  valency,  association  can  scarcely 
occur  in  the  very  dilute  solutions  of  strong  electrolytes 
which  have  been  studied.  R.  A.  Morton. 

Potential  of  the  nickel  electrode.  M.  M.  Haring 
and  E.  6.  V.  Bosons  (J.  Physical  Chem.,  1929,  33, 
161 — 178). — Measurements  at  25^0*5°  of  the  E.M.F. 
of  cells  of  the  type  Ni|NiS04|Hg2S04|  Hg,  using  nickel 
and  nickel  sulphate  prepared  in  various  ways  and 
from  different  sources,  gave  a  mean  value  for  E0 
equal  to  0-852  volt,  and  using  the  value  of  Lewis  and 
Randall  for  the  electrode  Hg|HgoS04IS04",  this 
gives  for  the  standard  potential  of  nickel  at  25°  the 
value  “-0*231^0*002  volt.  Nickel  prepared  by 
electrolysis  at  high  current  densities  is  the  most 
satisfactory  for  this  type  of  work.  Owing  to  hydro¬ 
lysis  of  the  nickel  chloride,  cells  of  the  type  M| 
NiCI2(0*05  molal)|Hg2Cl2|Hg  could  not  be  used.  The 
necessity  for  excluding  oxygen  and  hydrogen  in  such 
measurements  is  re-emphasised.  Previous  data  are 
summarised  and  discussed.  L.  S.  Theobald. 

P.D.  of  dilute  solutions.  II.  M.  Planck 
(Sitzungsber.  Prcuss.  Akad.  Wiss.  Berlin,  1929,  9—11 ; 
cf.  A.,  1928,  481). — A  formula  applicable  to  simplified 
systems  is  deduced  for  tlio  previously  observed 
difference  between  the  values  found  by  Henderson 
and  by  the  author  for  the  diffusion  potential  between 
two  dilute  solutions  of  different  electrolytes.  An 
experimental  arrangement  is  suggested  which,  accord¬ 
ing  to  this  formula,  is  suitable  for  testing  the  two 
theoretical  values  for  the  potential.  R.  N.  Kerr. 

Dialuric  acid-alloxan  equilibrium,  G.  M. 
Richardson  and  R.  K.  Cannan  (Biochem.  J.,  1929, 
23,  68 — 77). — Equilibrium  potentials  for  the  reversible 
oxidation-reduction  system  dialuric  acid-alloxan 
have  been  determined  for  the  pa  range  1 — 6  and 
related  to  the  equilibrium  potentials  of  alloxantin 
observed  by  Biilmann  and  Lund  (A.,  1923,  ii,  605). 
Above  pn  6  approximate  equilibrium  potentials  have 
been  derived  from  tho  range  plt  6 — 12  on  the  assump¬ 
tion  that  over  this  range  there  is  a  slow  isomeric 
change  of  alloxan  to  alloxanic  acid.  The  first  acidic 
constants  of  dialuric  acid  (/£'=l*48x  10~3)  and  of 
alloxan  (A't=G*31xlO~8)  have  been  determined.  A 
value  has  also  been  found  for  the  second  acidic  con¬ 
stant  of  alloxan  (J£'a=l'0xl(Ho).  The  association 
constant  of  alloxantin  (A =39)  has  also  been  derived. 
Observations  have  also  been  made  on  the  connexion 
between  and  the  rates  of  the  isomeric  change  of 
alloxan  and  of  the  autoxidation  of  dialuric  acid. 

S.  S.  ZlLVA. 

11  Natural  "  P.D.  at  the  boundary,,  cell-electro¬ 
lyte.  G.  Ettisoh  (Z.  physikal.  Chem.,  1928,  139, 
516 — 528) . — Measurements  made  on  Amoeba  (err kola 
in  a  coll  of  the  type  Hg,HgCl,0*lAT-KCl|  buffer  soln.| 


am  oeba  |  Hg,HgCl fi-lN -KC L  show  that  such  a  cell 
assumes  a  state  of  minimum  free  energy.  The  E.M.F, 
measured  is  zero,  but  by  altering  the  concentration  of 
the  buffer  solution  during  the  measurement,  by  intro¬ 
ducing  a  small  crystal  of  sodium  chloride,  a  temporary 
E.M.F.  is  produced.  In  a  very  short  time  the  reading 
recedes  to  the  null-point  again.  At  the  boundary 
cell-electrolyte  some  phase  boundary  force  must 
appear,  the  so-called  “  natural  ”  P.D.,  the  living 
amoeba  setting  up  a  state  of  equilibrium  which  is  very 
quickly  adjusted  when  disturbed  by  variation  in 
concentration.  G.  E.  Wentworth. 

Nature  of  Kucera?s  electrocapillary  curve 
anomalies,  K.  Teige  {Chem.  Listy,  1929,  23,  54 — ■ 
58). — The  maxima  shown  by  Kueera  (Ann.  Phys., 
1903,  II,  568)  to  occur  in  electrocapillary  curves  arc 
due  to  the  displacement  of  non-electrolytes  by 
electrolytes  from  the  surface  of  the  cathode,  within 
certain  limits  of  E.M.F.  R.  Truszkowski. 

Hydrogen  overvoltage  of  alloys.  M.  G.  Raeder 
and  D.  Efjestad  (Z.  physikal.  Chem.,  1929,  140 , 
124 — 132). — The  hydrogen  overvoltage  of  alloy 
cathodes  has  been  studied  by  reference  to  potential- 
current  density  curves.  Previous  results  (A.,  1928, 
597)  have  been  confirmed.  Mixed  crystal  formation 
sometimes  has  but  little  influence  on  the  overvoltage 
curve  ( mercury-cadmium ) ,  but  in  other  cases  a  peaked 
curve  is  produced  (tin-lead,  copper-tin,  silver-zinc). 
A  sharp  drop  in  the  overvoltage  has  not  so  far  been 
observed.  Formation  of  eutectics  or  of  compounds 
has  no  marked  influence  on  the  curve. 

H.  F.  Gillbe. 

Theory  of  passivity.  IV.  Dependence  of 
specific  passivating  time  for  iron  on  the  concen¬ 
tration  and  nature  of  electrolytes.  W.  J.  Muller 
and  O.  Lowy  (Monatsh.,  1929,  51,  73 — 85). — Tho 
relation  between  initial  current  strength  and  passiv¬ 
ation  time  has  been  studied  with  sulphuric  acid  over 
the  range  Ar/16 — IZN.  The  results  confirm  the 
validity  of  the  formula  log  tp=log  B-\-n  log  (t0/F0) 
(cf.,  A.,  1928,  714),  where  B  is  the  specific  passivation 
time  when  the  current  density  is  unity.  Small  acid 
concentrations  give  small  specific  passivating  times. 
A  maximum  is  reached  at  2Ar,  and  above  this  con¬ 
centration  there  is  a  fall  in  the  time.  In  Ar-sulphuric 
acid  the  passivation  time  increases  with  rise  of 
temperature  over  the  range  (20—60°)  studied.  With 
varying  amounts  of  ferrous  and  ferric  sulphates  in 
Ar- sulphuric  acid  the  values  of  n  remain  constant,  but 
those  of  B  decrease  with  increasing  concentration  of 
added  salts.  A  rise  of  temperature  is  in  this  case 
associated  with  an  increase  in  the  value  of  B,  but  with 
saturated  solutions  of  ferrous  sulphate  in  A7-sulphuric 
acid  the  values  at  20°  and  40°  are  the  same.  The 
results  confirm  the  theory  that  the  first  stage  of  tho 
passivation  of  iron  consists  in  the  deposition  of  a  salt 
layer  (cf.  A.,  1928,  247,  714).  H.  Burton. 

Theory  of  physico-chemical  periodicity.  N. 
VON  Raschevsky  (Z.  Physik,  1928,  52,  372—381).— 
Theoretical  arguments  are  put  forward  indicating 
that  when  a  sequence  of  reactions  occurs  which  gives 
rise  to  a  heterogeneous,  cell-like  structure  it  may  occur 
in  a  periodic  manner.  J.  W.  Smith. 
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Velocity  of  combination  of  hydrogen  atoms,  Z. 
Bay  and  W.  Steiner  (Z.  physikal.  Cliem.,  1029, 

B,  2,  146 — 147). — Atomic  hydrogen  was  obtained 

by  the  usual  method,  and  the  amount  of  combination 
determined  by  means  of  diffusion  columns.  It  was 
found  that  if  the  concentration  of  atomic  hydrogen 
were  plotted  against  time,  at  low  pressures  a  straight 
line  was  obtained,  whilst  at  higher  pressures  curves 
were  found.  From  the  experiments  at  higher  press¬ 
ures  (0*2  mm.),  for  a  concentration  of  35%  of  hydro¬ 
gen  atoms,  the  mean  life  (half-value  period)  was  about 
1  sec.  This  agrees  with  Bonhoeffer’s  value  obtained 
by  chemical  methods.  The  half-value  period  obtained 
is  the  value  expected  on  the  assumption  that  there 
are  triple  collisions.  A.  J.  Mee. 

Mechanism  of  the  homogeneous  combination 
of  hydrogen  and  oxygen.  H.  W.  Thompson  and 

C.  N.  Hinsheiavood  (Proc.  Roy.  Soc.,  1929,  A,  122, 
610 — 621). — The  chain  theory  of  chemical  reaction  in 
gases  is  briefly  reviewed,  and  it  is  shown  that  the 
velocity  of  a  chain  reaction  can  be  expressed  by  the 
formula  v=F(c) j{f(c3s)  -\-A  (1  —  a)},  where  F(c)  is  a 
function  of  the  concentrations  of  the  reacting  sub¬ 
stances,  to  which  the  number  chains  starting  in  unit 
time  is  proportional ;  f(c,s)  is  another  function  of  the 
concentrations,  governing  the  rate  of  breaking  of  the 
chains ;  A  is  a  constant  in  reactions  where  only  one 
kind  of  molecule  is  involved,  but  is  a  function  of  the 
concentration  in  reactions  between  two  lands  of 
molecules ;  and  a  is  a  fraction  measuring  the  average 
number  of  activated  molecules  produced  in  each  act 
of  transformation.  Two  types  of  chain  reaction  are 
possible,  one  leading  to  a  “  stationary  ”  condition 
(identified  with  slow  reaction)  and  the  other  where 
this  condition  is  impossible  (explosive  reaction).  The 
combination  of  hydrogen  and  oxygen  between  500° 
and  600°  has  previously  been  shown  to  be  a  chain 
reaction,  the  rate  increasing  rapidly  with  the  pressure 
(cf.  A.,  1928,  483,  960).  It  is  now  found  that,  as  the 
pressure  is  decreased,  the  chains  become  “  non¬ 
stationary  ”  and  the  reaction  explosive  over  a  certain 
region  of  falling  pressure,  after  which,  with  still 
further  falling  pressure,  the  reaction  again  becomes 
slow.  A  detailed  investigation  of  the  upper  and 
lower  pressure  limits  of  the  explosive  region  shows 
that,  with  regard  to  the  upper  critical  pressure, 
(a)  at  a  given  temperature  it  is  slightly  lowered  by  an 
increase  in  the  ratio  of  the  H2/02  mixture ;  (6)  it  is 
somewhat  lowered  by  the  presence  of  argon ;  (c)  at 
any  temperature  over  a  wide  range  it  is  almost,  if 
not  quite,  independent  of  the  nature  and  extent  of 
the  surface  of  the  reaction  vessel ;  it  diminishes 
rapidly  as  the  temperature  falls.  The  temperature 
at  which  ignition  ceases  completely  will  obviously 
be  that  at  which  the  upper  and  lower  pressure  limits 
coincide.  In  an  unpacked  silica  bulb  this  is  about 
450°,  from  which  it  is  deduced  that  the  lower  limit 
will  be  approximately  8  mm.  The  theory  of  these 
phenomena  is  discussed,  and  a  hypothesis  of  two 
simultaneously  operating  mechanisms  is  advanced. 
At  high  pressures  the  chains  are  initiated  by  the  ter- 
molecular  process  2H2+G2=2H20,  but  at  low 
pressures  it  is  assumed  that  the  termolecular  process 
is  to  a  large  extent  superseded  by  a  chain  of  bimole- 


cular  process,  B2+G2=H2G2,  H202+H2~2H20,  etc. 
For  a  given  condition  of  temperature  and  pressure 
there  will  be  a  small  stationary  concentration  of 
hydrogen  peroxide  in  the  gas,  regulated  by  the 
thermal  equilibrium  H2+02^=H202.  This  concen¬ 
tration  will  increase  with  pressure,  and  the  upper  and 
lower  pressure  limits  will  correspond  with  two  limiting 
concentrations  of  hydrogen  peroxide.  This  hypothesis 
accounts  for  the  facts  concerning  the  critical  pressure 
limits,  and  also  suggests  an  explanation  of  the  influence 
of  traces  of  nitrogen  peroxide  on  the  reaction. 

L.  L.  Bircumsiiaw. 

Spark  ignition  of  hydrogen-air  mixture.  K. 
Yumoto  (Bull.  Inst.  Phys.  Chem.  Res.  Tokyo,  1929, 
8,  131 — 142). — Variations  in  the  nature  of  the  spark 
used  for  the  ignition  of  a  mixture  of  air  and  5*5%  of 
hydrogen  indicate  that  the  flame  formed  in  a  static 
electric  field  between  parallel  plate  electrodes  is 
attracted  to  the  metallic  cathode  of  the  field,  a  con¬ 
siderable  amount  of  heat  then  being  lost  by  conduc¬ 
tion  so  that  the  flame  is  eventually  extinguished. 
Whether  the  flame  is  extinguished  or  further  pro¬ 
pagated,  in  the  absence  of  a  static  field  it  is  always 
propagated  initially  towards  the  cathode  of  the 
ignition  spark  gap.  J.  Grant. 

Firedamp  explosions  within  closed  vessels  ; 

pressure  piling. M  C.  S.  W.  Grice  and  R.  V. 
Wheeler. — See  B.,  1929,  193. 

Inflammation  of  mixtures  of  olefines  and  air 
in  a  closed  spherical  vessel.  G.  B.  Maxwell  and 
R.  V.  Wheeler  (J.C.S.,  1929,  245— 251).— Experi¬ 
ments  parallel  to  those  already  described  (A.,  1927, 
1036)  on  the  inflammation  of  mixtures  of  the  paraffins 
and  air  have  been  made  with  ethylene,  propylene,  and 
butylene.  The  results  for  the  olefines  are  similar  to 
those  obtained  with  the  paraffins.  There  is  a  marked 
“  displacement  ”  of  the  observed  maximum  pressure 
mixture,  from  the  theoretical  for  complete  combus¬ 
tion,  towards  excess  of  hydrocarbon.  This  displace¬ 
ment  is  attributed  to  dissociation.  The  amounts  of 
“  lost  pressure  ”  are  higher  than  with  the  paraffins. 
In  accord  with  the  results  of  the  experiments  with 
paraffins,  a  close  correspondence  between  observed 
values  for  maximum  speed  mixtures  and  calculated 
values  for  the  maximum  temperature  mixtures  was 
found,  indicating  that  flame  temperature  is  the  con¬ 
trolling  factor  in  determining  the  mean  rate  of 
development  of  pressure.  F.  J.  Wilkins. 

Active  nitrogen,  V  (amended).  Decay  of  the 
nitrogen  after-glow.  E.  J.  B.  Willey  (J.C.S., 
1929,  228—231 ;  cf.  A.,  1928,  961).— An  arithmetical 
error  in  an  earlier  paper  is  corrected  and  its  influence 
on  the  theoretical  discussion  contained  in  it  pointed 
out.  It  is  now  suggested  that  the  decay  process  is 
of  the  third  instead  of  the  fifth  order.  The  analysis 
is  complicated  by  the  existence  of  a  surface  action. 

F.  J.  Wilkins. 

Explosion  regions  of  some  gas  and  vapour 
mixtures  in  which  carbon  monoxide  is  the  only 
or  principal  inilaxmnaJble  gas,  J.  H.  A.  P. 
Langen  van  der  Valk  (Rec.  trav.  chim,,  1929, 
48,  201 — 219 ;  cf.  A.,  1925,  ii,  874). — Under  certain 
experimental  conditions  the  upper  and  lower  explosion 
limits  of  carbon  monoxide  in  air  were  72-75  and  15-35%, 
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respectively.  The  effect  of  saturating  the  carbon 
monoxide  at  14°  with  the  vapours  of  various  organic 
liquids  has  been  determined.  The  explosion  limits 
were  brought  closer  together  by  trichloroethylene . 
For  dichloroethylene  and  air  the  explosion  limits  were 
3*25%  and  15%.  The  lower  limit  decreases  linearly 
with  admixture  of  carbon  monoxide,  but  the  upper 
limit  is  little  affected.  Admixture  of  perchloro- 
cthylene,  tetrach lor oe thane,  or  pentachloroethane 
brings  closer  together  the  explosion  limits  of  carbon 
monoxide-air  mixtures.  The  presence  of  little  more 
than  1%  of  carbon  tetrachloride  vapour  completely 
inhibits  the  explosion  of  carbon  monoxide-air  mix¬ 
tures.  For  mixtures  containing  3%  and  2%  of 
chloroform  vapour  the  explosion  limits  were,  respect¬ 
ively,  25*5 — 38*5%,  and  22*5 — 45*5%.  Of  methylene 
dichloride  20%  was  necessary  to  inhibit  explosion, 
the  limits  separating  to  13*15  and  35*45%  for  mixtures 
containing  10%  of  this  substance.  Methyl  chloride, 
of  which  the  explosion  limits  in  air  are  16*3  and 
24*4%,  widens  the  limits  of  explosion  of  carbon 
monoxide-air  mixtures.  The  investigation  was  ex¬ 
tended  to  the  quaternary  system  carbon  monoxide- 
air-methane-chloroform  ,  and  an  unsuccessful  search 
was  made  for  a  closed  explosion  region  in  the  system 
methylene  dichloride-methylene  dibromide-oxygen- 
nitrogen.  F.  G.  Tryhorn. 

Decomposition  of  nitrous  oxide  in  the  silent 
electric  discharge,  II.  S.  S.  Joshi  (Trans.  Fara¬ 
day  Soc.,  1929,  25,  108—117;  ef.  A.,  1927,  635).— 
In  a  previous  paper  (cf.  A.,  1927,  212)  an  equation 
was  derived  for  the  velocity  of  a  chemical  reaction  in 
the  silent  electric  discharge.  In  order  to  test  the 
applicability  of  this  equation  to  the  initial  stages  of 
the  decomposition  of  nitrous  oxide  the  percentage 
decomposition  of  nitrous  oxide  (0)  has  been  deter¬ 
mined  under  different  conditions  of  gas  pressure, 
applied  potential,  and  duration  of  exposure.  It  is 
found  that  0  decreases  with  increase  of  initial  pressure 
and  increases  with  increase  of  potential  applied  to 
the  ozoniser.  The  diminution  of  log  0  with  respect 
to  the  pressure  is  linear,  as  required  by  the  velocity 
equation.  From  this  equation  the  critical  energy  for 
the  decomposition  of  nitrous  oxide  by  an  ionic  collision 
is  calculated,  and  the  values  from  several  experiments 
with  different  reaction  vessels  and  applied  voltage 
and  a  wide  range  of  time  intervals  all  lie  between 
0*7  and  1*0  volt.  This  value  corresponds  with  the 
partial  decomposition  of  nitrous  oxide  into  the  per¬ 
oxide  and  nitrogen,  and  is  smaller  than  the  value  of 
the  critical  energy  of  the  reaction  in  which  nitrous 
oxide  changes  completely  into  nitrogen  and  oxygen. 

O.  J.  Walker. 

Decomposition  of  nitrous  oxide  in  the  silent 
electric  discharge.  III.  Variation  of  the  cur¬ 
rent  and  power  during  the  reaction.  S.  S.  Joshi 
(Trans.  Faraday  Soc.,  1929,  25,  118—128;  cf.  pre¬ 
ceding  abstract). — The  decomposition  of  nitrous  oxide 
has  been  examined  with  particular  reference  to  the 
composition  of  the  gaseous  mixture  at  different  stages 
of  the  reaction  in  order  to  determine  to  what  extent 
the  substances  characteristic  of  the  intermediate  and 
final  stages  are  responsible  for  the  changes  in  the 
power  and  current,  which  were  previously  found  to 


occur  during  the  course  of  the  reaction  (cf.  A.,  1927, 
G35).  These  changes  have  been  confirmed  by  more 
exact  measurements  of  the  power  consumed  in  the 
ozoniser.  The  results  are  in  good  agreement  with  the 
mechanism  of  the  reaction  previously  suggested.  The 
first  stage  consists  of  the  conversion  of  nitrous  oxide 
into  nitrogen  peroxide  and  nitrogen.  During  this 
stage  both  the  current  and  the  power  consumed  in  the 
ozoniser  diminish  from  large  initial  values  to  a 
minimum  at  approximately  the  same  time  that  the 
proportion  of  the  peroxide  reaches  a  maximum.  The 
decomposition  of  the  peroxide  into  nitrogen  and 
oxygen  is  the  main  reaction  in  the  intermediate  and 
final  stages.  During  the  intermediate  stage  the  values 
of  the  current,  of  the  power  consumed,  and  of  the 
reaction  rate  are  relatively  low  and  practically  con¬ 
stant.  In  the  final  stage,  which  is  characterised  by 
a  sudden  increase  of  pressure,  the  reaction  becomes 
more  rapid,  and  during  this  period  the  current  and 
power  increase  appreciably  up  to  a  constant  value 
corresponding  with  the  completion  of  the  decompos¬ 
ition.  0.  J.  Walker. 

Interference  of  characteristic  vibrations  as 
cause  of  energy  fluctuations  and  chemical 
changes.  M.  P6lanyi  and  E.  Wigner  (Z.  physikal. 
Chem.,  1928, 139,  439— 452).— The  velocity  coefficient 
of  unimolecular  reactions  in  solution  and  in  the 
gaseous  state  contains  in  addition  to  an  exponential 
term  a  quantity  which  is  always  of  about  the  same 
order  of  magnitude,  1014.  In  order  to  explain  this, 
it  is  suggested  that  the  atoms  in  molecules  fluctuate 
about  equilibrium  positions  and  therefore  give  riso 
to  characteristic  vibrations.  If,  by  interference,  the 
amplitude  for  a  certain  band  increases  beyond  a 
critical  amount  chemical  change  occurs.  The  express¬ 
ion  for  the  velocity  coefficient  is  ve~~@iR1\  where  v  is 
the  frequency  of  atomic  vibrations.  Calculations  are 
given  showing  that  this  frequency  is  of  approximately 
the  required  order  of  magnitude,  5x  1012 — 5x  1013 
seer1  R.  N.  Kerr. 

Oxidation  by  air  of  stannous  chloride  in 
sulphuric  acid  solution,  and  the  dissolution 
velocity  of  oxygen  in  sulphuric  acid  solutions. 
S.  Miyamoto  (Sci.  Papers  Inst.  Phys.  Chem.  Res. 
Tokyo,  1929,  10,  7 — 17,  and  Bull.  Chem.  Soc.  Japan, 
1929,  4,  48 — 56). — The  rate  of  oxidation  of  stannous 
chloride  in  sulphuric  acid  solutions  by  the  passage 
through  them  of  air  at  a  definite  speed  at  20°,  30°,  and 
40°,  when  calculated  as  a  zero-order  reaction,  increased 
slowly  as  the  acid  concentration  was  increased  up 
to  0*8 N,  after  which  it  assumed  a  constant  rate. 
Calculations  from  the  data  obtained  of  the  volumes 
of  oxygen  dissolved  per  min.  revealed  that  they  were 
nearly  the  same  as  those  utilised  in  the  oxidation  in 
hydrochloric  acid  solutions  under  the  same  conditions. 
Temperature  had  a  negligible  effect  when  the  con¬ 
centration  of  sulphuric  acid  was  greater  than  0*8I\7. 

H.  T.  S.  Britton. 

Influence  of  the  polarity  of  the  solvent  on  the 
velocity  of  a  reaction.  R.  N.  Kerr  (J.C.S.,  1929, 
239 — 242).— The  reaction  between  allyl  bromide  and 
pyridine  has  been  studied  in  a  series  of  disubstituted 
benzene  derivatives.  The  results  for  chlorobenzene 
and  the  dichlorobenzenes,  anisole,  and  the  tolyl  methyl 
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ethers  may  be  interpreted  on  the  basis  of  variations 
in  the  electric  moments  of  the  solvent  molecules.  In 
other  cases,  such  as  the  nitrobenzenes,  variations  occur 
in  the  reaction  velocities  which  cannot  be  explained 
only  in  terms  of  the  influence  of  the  dipole  moment  of 
the  solvent  molecules.  E.  J.  Wilkins. 

Kinetics  of  the  hydrolysis  of  certain  glucosides. 
II.  Trehalose,  a-methylglucoside,  and  tetra- 
methyl-a-methylglueoside.  E.  A.  Moelwyn- 
Hughes  (Trans.  Faraday  Soc.,  1929,  25,  81 — 92 ;  cf. 
A.,  1928,  374). — The  rates  of  hydrolysis  of  the  above 
three  substances  by  means  of  A7- hydrochloric  acid 
have  been  determined  polarimetrically  at  two  tem¬ 
peratures  and  the  corresponding  critical  increments 
calculated.  The  critical  increments  furnish  a  more 
trustworthy  guide  in  the  comparison  of  structural 
stability  than  the  velocity  coefficients,  which  are  only 
of  qualitative  value,  since  the  ratio  of  velocity 
coefficients  varies  with  the  temperature  except  in 
particular  cases.  The  lability  of  sucrose  towards 
acids  cannot  be  associated  with  the  grouping 
-0‘C‘OOO-  and  is  more  probably  due  to  the  y-fruct- 
ose  half.  Evidence  is  advanced  for  the  view  that 
the  process  of  mutarotation  does  not  involve  the 
rupture  of  the  oxide  ring.  It  is  attempted  to  recon¬ 
cile  the  data  for  glucoside  hydrolysis  with  Hinshel- 
wood’s  velocity  equation  (A.,  1927,  26)  based  on  a 
collision  theory  of  unimolecular  reactions.  The  idea 
that  internal  degrees  of  freedom  of  the  “  hydrolyst  ” 
molecule  can  contribute  to  the  energy  of  activation 
can  be  used  as  a  means  of  differentiating  between 
enzymic  and  non- enzymic  hydrolyses.  It  is  sug¬ 
gested  that  the  function  of  an  enzyme  is  to  allow  a 
greater  number  of  internal  degrees  of  freedom  to 
come  into  play  in  the  process  of  activation  than  is 
possible  in  its  absence.  0.  J.  Walker. 

Atmospheric  oxidation,  or  dealkylation,  of 
aqueous  solutions  of  methylene-blue.  W.  C. 
Holmes  and  E.  F.  Snyder  (Stain  Tech.,  1929,  4, 
7 — 10).- — At  about  25°  dilute  solutions  of  methylene- 
blue  are  stable  below  pa  9*5.  Oxidation  begins 
between  pn  9*5  and  9-8  and  increases  with  increasing 
alkalinity.  Below  pa  11  the  rate  is  slow  and  the 
amount  of  oxidation  limited,  but  at  pn  12  oxidation 
is  rapid  and  complete  in  a  few  days. 

Trimethylthionine  is  less  stable  than  methylene  - 
blue  to  atmospheric  oxidation.  H.  W.  Dudley. 

Steric  hindrance.  S.  C,  J.  Olivier  (Rec.  trav. 
chim.,  1929,  48,  227 — 236). — Hydrolysis  velocity  co¬ 
efficients  for  a  number  of  halogen-substituted  benzoyl 
and  benzjd  chlorides  were  determined.  The  observed 
rates  of  hydrolysis  of  o«,  ra-,  and  p-bromo-,  2  :  6-, 
2:4-,  and  3  ;  5-dibromo-benzoyl  chlorides  were  (benz¬ 
oyl  chloride— 1)  1*35,  1*69,  0*92,  0*0112,  2*19,  13*5, 
respectively,  showing  the  considerable  steric  hin¬ 
drance  effect  operative  with  the  2  :  6 -compound. 
The  author  considers  that  in  the  case  of  hydrolysis 
of  acid  chlorides  the  reaction  measured  is  addition 
of  water  :  C1R*C:0+H20 — >ClR-C(OH)?.  No  steric 
effects  were  observed  in  similar  experiments  with 
corresponding  halogenated  benzyl  chlorides,  for  which 
the  figures  were  (benzyl  chloride— 1)  0*280,  0*202, 
0*51,  0*120,  0*207,  0*070,  respectively.  Reaction 


velocities  were  determined  in  50  vol.-%  acetone- 
water  mixtures.  R.  J.  W.  Le  Fevre. 

Rate  of  oxidation  of  porcelain  and  ball  clays. 
H.  M.  Kraner  and  E.  H.  Fritz. — See  B.,  1929,  208, 

Corrosion  of  steel  at  high  temperatures,  L. 
Losana  and  G.  Reggiani. — See  B.,  1929,  210, 

Action  of  atomic  hydrogen  on  hydrocarbons. 
H.  von  Wartenberg  and  G.  Schultze  (Z.  physikal. 
Chem.,  1929,  B,  2,  1 — 9). — A  method  is  described 
for  measuring  the  heat  evolved  when  methane,  ethane, 
ethylene,  and  acetylene  respectively  are  mixed  with 
atomic  hydrogen.  The  products  of  the  reactions  were 
also  investigated.  Methane  remained  practically  un¬ 
changed,  but  brought  about  a  little  catalytic  com¬ 
bination  of  the  hydrogen  atoms  to  form  molecules. 
Acetylene  and  ethane  were  also  unaffected,  but 
brought  about  some  catalytic  combination  of  the 
atoms.  Ethylene  was  converted  into  ethane  and  also 
catalysed  the  combination  of  hydrogen  atoms, 
obviously  through  the  action  of  the  ethane  formed. 
Some  acetylene  was  also  produced.  An  attempt  is 
made  to  explain  the  catalytic  activity  of  acetylene 
and  ethane.  Probably  the  reaction  is  represented 
by  the  equations :  C2H6+H=02H5+H2 ;  C2H5+H= 
C2H6.  “  A.  J.  Mee. 

[Oxidative  catalytic  activity  of  iron,]  H. 
Handovsky  (Biochem.  Z.,  1928,  202,  157 — 158). — 
The  author’s  theory  of  the  mechanism  of  the  oxidative 
catalytic  action  of  iron  (A.,  1928,  718)  is  maintained 
against  Warburg’s  criticisms  (ibid.,  1195). 

P.  W.  Clutterbuck. 

Action  of  carbon  monoxide  and  hydrogen 
cyanide  on  catalysis  by  hsematin,  H.  A.  Krebs 
(Biochem.  Z.,  1929,  204,  322—342). — 'Experiments 
on  the  catalytic  oxidation  of  cysteine  to  cystine  by 
hsematin  and  by  some  of  its  derivatives  show  that 
the  compound  of  hsematin  with  pyridine  is  par¬ 
ticularly  active.  At  20°  an  amount  of  this  compound 
equivalent  to  1  mg.  of  iron  transfers  100,000  c.c.  of 
oxygen  per  hr.  to  cysteine,  the  ter  valent  iron  of  the 
hasmatin  compound  being  first  reduced  in  the  process 
to  the  bivalent  iron  of  pyridine-hsemochromogen  and 
then  reoxidised  by  molecular  oxygen.  The  ter  valent 
iron  of  pyridine-hsematin  does  not  react  with  the 
thiol  group  of  cysteine.  Carbon  monoxide  and  hydro¬ 
cyanic  acid  (but  not  hydrogen  sulphide)  check  the 
oxidation  process.  Carbon  monoxide  combines  in  the 
dark  with  the  bivalent  iron  of  the  hsemochromogen 
and  so  interferes  with  the  reaction  between  the  iron 
and  oxygen,  but  on  illumination  the  carbon  monoxide- 
haemochromogen  compound  is  dissociated  and  the 
catalytic  process  proceeds  as  before.  Hydrocyanic 
acid,  on  the  other  hand,  reacts  with  the  tervalent 
iron  of  the  pyridine -hoema tin  compound.  The  reac¬ 
tions  of  the  htemin  compounds  are  also  the  charac¬ 
teristic  reactions  of  the  respiratory  enzyme. 

W.  McCartney. 

Biological  oxidation-reduction  systems.  II. 
Reducing  effect  of  cysteine  induced  by  free 
metals.  L.  Miohaelis  and  E.  S.  G.  Barron  (J, 
Biol.  Chem.,  1929,  81,  29 — 40). — Mercury,  platinum, 
especially  in  the  form  of  platinum-black,  and  gold 
deposited  on  platinum  accelerate  the  uptake  of  oxygen 
by  a  solution  of  cysteine,  the  effect  being  maximal 
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at  2hi  12'S.  Salts  of  tho  above  metals  have  no  such 
effect ;  cyanides  have  no  influence  in  the  case  of 
mercury,  but  inhibit  the  effect  of  platinum.  Mer¬ 
cury  and  platinum  also  accelerate  the  reduction  of 
methylene- blue  by  cysteine.  Silver  has  no  effect  on 
either  reaction  whether  in  the  metallic  state  or  as  a 
salt.  C.  R.  Harington. 

Action  of  heavy  metals  on  the  autoxidation  of 
alkali  sulphides  and  of  hydrogen  sulphide, 
H.  A.  Krebs  (Biochem.  Z.,  1929,  204,  343 — 346). — 
The  rate  of  oxidation  of  alkali  sulphide  is  enormously 
increased  by  tho  presence  of  minute  quantities  of 
heavy  metals.  Manganese  and  nickel  are  the  most 
active  metals ;  the  presence  of  the  former  in  amounts 
of  tho  order  10"9  g.  or  of  the  latter  in  amounts  of  the 
order  10~8  g.  doubles  the  velocity  of  oxidation.  Solu¬ 
tions  of  hydrogen  sulphide  require  much  greater 
amounts  (10,000 — 100,000  times)  of  heavy  metals  to 
produce  tho  same  results.  For  aqueous  solutions  of 
hydrogen  sulphide  nickel  is  the  most  active  catalyst ; 
for  solutions  of  hydrogen  sulphide  in  N -hydrochloric 
acid  a  mixture  of  manganese  and  iron.  The  so-called 
autoxidation  of  solutions  of  sulphides  is  probably 
due  to  the  presence  of  traces  of  heavy  metals. 

W.  McCartney. 

Thermal  decomposition  of  methane.  T. 
Kusana  and  Y.  Uno.— See  B„  1929,  193. 

Catalysts  for  the  formation  of  alcohols  from 
carbon  monoxide  and  hydrogen.  III.  Ar-Ray 
examination  of  methyl  alcohol  catalysts  com¬ 
posed  of  copper  and  zinc.  P.  K.  Frolich,  R.  L. 
Davidson,  and  M.  R.  Fenske  (Ind.  Eng,  Chcm., 
1929,  21,  109—111;  cf.  A.,  1928,  1112;  this  vol., 
153). — Zinc  oxide  is  partly  reducible  at  200—220°  in 
a  stream  of  methyl  alcohol  vapour  particularly  when 
in  admixture  with  copper  oxide.  The  exothermic 
reduction  of  the  latter  oxide  may  furnish  tho  necessary 
energy  for  the  partial  reduction  of  the  zinc  oxide. 
An  attempt  has  been  made  to  ascertain  by  X-ray 
examination  if  the  zinc  oxide  is  reduced  to  the 
metallic  state.  It  has  not  been  possible  to  prove  the 
presence  of  metallic  zinc,  although  there  are  indic¬ 
ations  that  it  is  present.  The  complete  series  of 
zinc  oxide-copper  catalysts  studied  (from  pure  zinc 
oxide  to  pure  copper)  all  possess  the  characteristic 
crystal  structure  of  the  two  components.  The  cell 
unit  sizes  of  both  copper  and  zinc  oxide  arc  markedly 
influenced  by  the  presence  of  the  other  constituent. 
The  selective  activity  of  these  catalysts  appears  to 
be  related  in  some  way  to  the  distances  separating 
the  atoms  of  their  constituents.  H.  Ingleson. 

Catalysis  by  metals  of  the  platinum  group, 
(x.  R.  Levi  (Atfci  R.  Acead.  Lineei,  1928,  [vi],  8, 
409 — 414 ;  cf.  A.,  1926,  305). — From  measurements 
of  the  decomposition  of  hydrogen  peroxide  by  pre¬ 
parations  of  pure  platinum,  and  of  platinum  con¬ 
taining  10%  respectively  of  palladium,  osmium, 
ruthenium,  iridium,  and  rhodium,  supported  in  each 
case  on  an  inert  base,  it  has  been  found  that  the 
catalytic  activity  of  the  platinum  is  lowered  by  the 
presence  of  the  other  metals,  except  in  the  case  of 
osmium.  The  inhibiting  effects  of  these  metals  were 
in  the  order  rhodium,  palladium,  and  iridium. 
Ruthenium  was  almost  without  effect,  whilst  the 


presence  of  10%  of  osmium  roughly  doubled  the 
catalytic  activity  of  the  platinum.  Except  in  this 
last  case,  the  results  are  analogous  to  those  obtained 
with  the  same  catalysts  in  the  formation  of  sulphur 
trioxide.  F.  G,  Tryhorn. 

Formation  of  hydrazine  from  ammonia  by 
electrical  discharges.  G.  Bredig,  A,  Koenig, 
and  O.  H.  Wagner  (Z.  physikal.  Ohem.,  1928,  139, 
211 — 223). — Ammonia  is  decomposed  partly  into 
hydrazine  at  pressures  of  the  order  of  100  mm.  by 
an  ozoniser  discharge  excited  by  alternating  poten¬ 
tials  of  frequency  50,  and  by  streaming  the  gas  through 
a  high-tension  cooled  arc  excited  by  continuous  or 
alternating  potentials.  By  using  streaming  velocities 
of  the  order  of  400  mg.  per  min.  a  yield  of  hydrazine 
corresponding  with  about  I  g.  per  kw.-hr.  may  be 
obtained.  R.  W.  Lunt. 

Quantitative  electrolytic  reduction.  II.  Re¬ 
duction  of  nitric  acid.  E.  Nietz  (J.  pr.  ehem., 
1929,  [ii],  121,  27 — 55). — The  various  errors  involved 
in  the  quantitative  electrolytic  reduction  of  a  nitrate 
to  ammonia  have  been  studied  in  detail.  With  a 
spongy  copper  cathode,  which  is  the  most  efficient 
for  this  reduction,  the  main  causes  of  error  are : 
(1)  the  evolution  of  a  small  amount  of  nitrogen, 
probably  as  oxides  of  nitrogen  formed  by  anodic 
oxidation,  a  source  of  error  which  it  was  not  found 
possible  to  remove  either  by  cooling,  by  use  of  a 
gauze  anode,  or  by  using  a  soluble  anode ;  (2)  dis¬ 
solution  of  traces  of  copper  from  the  cathode  during 
the  reduction  and  subsequent  washing.  This  source 
of  error  is  almost  eliminated  by  neutralising  the 
reduced  solution  before  stopping  the  current.  Another 
important  source  of  error,  which,  however,  is  negligible 
when  the  reduction  proceeds  normally,  is  the  form¬ 
ation  of  hydroxy lamine,  since  this  is  not  reduced 
under  the  conditions  of  current  density  employed, 
but  requires  a  much  higher  current  density  which 
causes  a  greater  evolution  of  hydrogen,  and  is  oxidised 
at  the  anode  to  nitrate.  Incomplete  reduction  of 
tho  nitrate  to  ammonia  from  this  cause  arises  if 
the  cathode  surface  is  not  completely  spongy,  or  if 
the  path  of  the  current  is  not  symmetrical,  since  the 
cathode  current  density  is  then  not  uniform  and  a 
greater  evolution  of  hydrogen  occurs.  Such  is  the 
case  if  the  distance  between  the  cell-wall  and  the 
cathode  is  too  small.  Rotation  of  the  anode  has  no 
effect,  since  efficient  mixing  is  brought  about  by  the 
oxygen  evolved  at  the  anode.  The  degree  of  acidity 
is  also  unimportant,  providing  it  is  not  reduced  to  a 
value  approaching  the  theoretical  quantity.  Measure¬ 
ments  of  the  electrode  potentials  show  that  the  course 
of  the  reduction  is  conditioned  by  a  large  increase  in 
the  depolarisation  of  the  spongy  copper  electrode 
due  to  the  catalytic  action  of  the  copper  surface. 
The  depolarising  effect  of  the  nitrate  ions  occurs  only 
above  a  certain  minimal  concentration,  which  is 
smaller  for  a  spongy  copper  cathode  than  for  one  of 
polished  copper.  A  considerable  quantity  of  hydroxyl- 
amine  is  produced  if  the  cathode  potential  goes  beyond 
a  certain  negative  value  which  varies  with  the  other 
electrolysis  conditions.  J.  W.  Baker. 

Quantitative  electrolytic  reduction.  I,  Re¬ 
duction  of  tervalent  to  bivalent  iron.  E.  Nietz 
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(J.  pr.  Chem.,  1929,  [ii],  121,  1—26). — The  various 
sources  of  error  in  the  quantitative  electrolytic  reduc¬ 
tion  of  tervalent  iron  have  been  studied.  When 
either  a  porous  pot  or  a  collodion  diaphragm  is  used 
a  small  quantity  of  iron  always  diffuses  back  against 
the  current  into  the  anode  compartment,  the  quantity 
not  being  appreciably  influenced  by  the  period  of 
electrolysis,  the  current  strength,  or  the  temperature. 
This  back  diffusion  is  not  prevented  by  an  increase  in 
hydrostatic  pressure  in  the  anode  compartment.  If 
the  same  pot  diaphragm  is  repeatedly  used  with  only 
air  drying  intermediately,  the  quantity  of  iron  in 
the  anode  compartment  gradually  decreases  until 
finally  no  colour  can  be  obtained  with  potassium 
thiocyanate,  since  a  quantity  of  iron  approximately 
proportional  to  the  period  of  electrolysis  and  the 
original  concentration  of  iron  gets  back  through  the 
cell-wall  by  an  interchange-absorption  ”  mechanism. 
The  reduction  is  never  quite  complete  owing  to  the 
diffusion  of  persulphate  ions  through  the  diaphragm 
into  the  cathode  department.  The  influence  of 
various  factors  on  the  optimum  period  of  reduction 
was  investigated.  When  the  quantity  of  iron  is 
varied  from  0T  to  0  3  g.  the  optimum  reduction 
period  changes  from  30—40  to  80 — 90  min.,  after 
which  further  electrolysis  causes  a  small  decrease  in 
the  amount  of  ferrous  iron,  due  either  to  absorption 
by  the  diaphragm  or  to  an  increased  amount  of  per¬ 
sulphate  consequent  on  the  increased  concentration 
of  sulphate  ions  in  the  anode  compartment.  The 
optimum  concentration  of  acid  is  5—10%  of  free 
sulphuric  acid.  Rise  of  temperature  to  96°  or  use  of 
a  rotating  anode  shortens  the  period  of  reduction. 
The  current  strength  must  not  fall  below  1  amp. 
These  results  were  tested  in  the  quantitative  electro¬ 
lytic  reduction  of  iron  using  a  diaphragm  and  station¬ 
ary  platinum  electrodes,  by  Hostetter’s  method 
(A.,  1913,  ii,  1078)  and  Allen’s  methods  (A.,  1914, 
ii,  581)  using  a  closed  cell  with  a  soluble  (amalgamated 
zinc)  anode  and  a  rotating  copper  cathode,  and  the 
errors  of  the  various  methods  compared. 

J.  W.  Baker. 

Electrolysis  of  cyanogen  halides.  R.  H,  Clark 
and  H.  R.  L.  Streight  (Trans.  Roy.  Soc.  Canada, 

1928,  [iii],  22,  III,  323 — 329). — An  attempt  was  made 
to  isolate  and  identify  the  products  of  electrolysis  of 
the  cyanogen  halides  employing  various  solvents,  in 
the  hope  of  obtaining  definite  proof  of  the  deposition 
of  halogen  on  the  cathode.  In  all  cases,  however,  it 
was  found  that  the  halogen  travels  to  the  anode  with 
the  exception  of  iodine  from  iodoeyanogen  in  pyridine, 
which  goes  to  the  cathode.  It  would  appear  that 

Hh  —  —  + 

iodoeyanogen  acts  as  an  eleetromeride  TON  TON. 
The  iodine  reacts  negatively  in  electrolysis  in  most 
solvents,  but  positively  in  pyridine  solution. 

A.  J.  Mee. 

Effect  of  different  electrolytes  in  the  electro- 
deposition  of  copper.  A.  Juliard  and  J.  Lebrut. 
— See  B.,  1929,  177, 

Electrolysis  of  nickel.  B.  Bogitch. — See  B., 

1929,  213. 

Measurement  of  the  strength  of  sunlight. 
H.  H.  Bagnall  (Analyst,  1929,  54,  101 — 103). — 


Solutions  of  potassium  iodide  are  acidified  with 
sulphuric  acid  and  exposed  to  the  action  of  the  light 
in  presence  of  air.  The  amount  of  iodine  liberated  is 
a  measure  of  the  chemical  activity  of  the  light  received. 
Tables  illustrating  the  seasonal  variations  in  the 
activity  of  the  sunlight  are  given.  J,  S.  Carter. 

X-Ray  photolysis  of  hydrogen  peroxide.  O. 
Risse  (Z.  physikal.  Ohem,,  1929,  140,  133 — 157). — 
The  conditions  governing  the  X-ray  photolysis  of 
aqueous  hydrogen  peroxide  solutions  have  been  studied 
over  the  concentration  range  0*001 — 0*2511.  At  very 
low  concentrations  the  quantity  decomposed  bears 
a  linear  relationship  to  the  product  It,  where  /  is  the 
intensity  of  the  incident  rays  and  t  the  time  of  expo¬ 
sure  ;  the  decomposition  velocity  is  practically  inde¬ 
pendent  of  the  concentration,  whilst  at  the  higher 
concentrations,  and  down  to  about  0*0 6M,  the  process 
conforms  tolerably  well  to  the  law  for  unimolecular 
reactions.  Since  the  observed  values  do  not  satisfy 
the  equation  for  second-  or  third -order  reactions  a 
complex  process  is  postulated.  Investigation  of  the 
action  of  X-rays  on  conductivity  water  shows  that 
dissolved  oxygen  is  converted  quantitatively  into 
hydrogen  peroxide  and  that  even  in  absence  of  dis¬ 
solved  oxygen  the  conductivity  and  acidity  increase. 
Irradiation  of  conductivity  water  by  a  quartz-mercury 
lamp  results  in  a  greater  increase  of  acidity,  but  no 
hydrogen  peroxide  is  produced  unless  a  photocatalyst 
such  as  zinc  oxide  is  present.  Activation  of  the  oxygen 
is  thus  a  necessary  condition  for  the  production  of 
hydrogen  peroxide  from  water  and  oxygen.  During 
the  decomposition  of  hydrogen  peroxide  by  X-rays 
an  inflammable  gas  is  produced  in  quantity  equal  to 
about  1*5—2%  of  the  volume  of  oxygen  liberated. 
The  temperature  coefficient  of  the  reaction  in  about 
M /600 -solution  is  unity  at  temperatures  from  2°  to 
50°.  Strong  acids  and  alkalis  retard  the  decomposi¬ 
tion.  From  energy  considerations  it  is  demonstrated 
that  the  energy  necessary  for  the  complete  decom¬ 
position  of  one  molecule  of  hydrogen  peroxide,  which 
in  M /600-solution  is  70  kg.-eal.,  decreases  with 
increase  of  the  hydrogen  peroxide  concentration. 

H.  F.  Gillbe. 

Action  of  light  and  X-rays  on  ammonium 
thiocyanate.  C.  G.  Patten  and  H.  D.  Smith 
(Trans.  Roy.  Soc.  Canada,  1928,  [iii],  22,  III,  221 — 
224). — When  a  concentrated  aqueous  solution  of 
ammonium  thiocyanate  is  exposed  to  sunlight  for 
1  min.  it  turns  bright  red,  but  the  colour  disappears 
in  the  dark  after  2  min.  This  is  not  due  either  to 
the  formation  of  sub -microscopic  particles  of  sulphur, 
or  to  the  dissociation  of  the  salt  into  ammonia  and 
thiocyanic  acid,  as  has  been  supposed,  but-  to  the 
fact  that  minute  traces  of  iron  in  the  salt  are  oxidised 
by  a  photo-reaction  and  then  form  the  red  ferric 
thiocyanate,  the  process  being  reversed  in  the  dark. 
The  wave-lengths  effective  in  this  reaction  extend 
from  the  middle  of  the  visible  spectrum  well  into  the 
ultra-violet,  X-Rays  are  equally  effective  as  sun¬ 
light.  The  importance  of  this  photo-reaction  with 
iron  in  the  explanation  of  the  coloration  and  change 
in  optical  transparency  produced  in  many  glasses  by 
X-rays  and  intense  sources  of  ultra-violet  light  is 
being  investigated.  A,  J.  Mee. 


408 


BRITISH  CHEMICAL  ABSTRACTS. — A* 


Action  of  X-rays  on  ferrous  sulphate  solutions. 
H.  Fricke  and  S.  Morse  (Phil.  Mag.,  1929,  [vii],  7, 
129 — 141). — The  action  of  different  X-ray  doses  on 
0-01 — 4x  10"si¥-solutions  of  ferrous  sulphate  in  OS N- 
sulphuric  acid  saturated  with  air  has  been  inves¬ 
tigated.  With  0-008781f-,  0 *000337.17-,  and  0*00117- 
solutions  the  rate  of  decomposition  is  linear  up  to 
the  same  X-ray  dosage.  For  increased  dosages  the 
decomposition  is  still  linear,  but  the  rate  is  halved. 
With  a  0*000040617 -solution  the  rate  of  decomposi¬ 
tion  has  a  linear  relationship  to  the  X-ray  dosage 
until  decomposition  is  practically  complete.  With 
increased  doses  the  concentration  of  ferrous  sulphate 
is  gradually  restored  to  an  equilibrium  value  about 
50%  of  the  initial  one.  In  the  first  cases  the  change 
in  the  rate  of  decomposition  is  shown  to  take  place 
at  the  point  where  all  the  dissolved  oxygen  in  the 
solutions  has  been  used  up.  It  is  concluded  that  in 
the  later  stages  of  the  decomposition  the  transform¬ 
ation  of  the  ferrous  ions  is  a  secondary  effect  due  to 
activated  water  molecules  produced  by  secondary 
X-ray  electrons.  The  apparent  reversal  of  the  reac¬ 
tion  in  the  last  case  is  attributed  to  the  presence  in 
the  solution  of  a  reducing  substance  (perhaps  hydrogen 
peroxide)  which  would  interfere  with  the  analysis, 
which  was  carried  out  by  an  oxidation-reduction 
potential  method.  A.  E.  Mitchell. 

Production  of  colour  in  glass  and  in  gems  by 
X-rays  and  radium  rays.  M.  C.  Reiniiard  and 
B,  F.  Schreiner. — See  B.,  1929,  208. 

Lattice  energies  and  photochemical  decom¬ 
position  of  the  silver  halides.  S.  E.  Sheppard 
and  W.  Vanselow  (J.  Physical  Chem.,  1929,  33, 
250 — 273). — Theoretical.  The  energy  changes  accom¬ 
panying  the  decomposition  of  the  silver  halides  are 
discussed  in  relation  to  the  lattice  energies  of  the 
crystals  concerned.  The  lattice  energies  of  silver 
chloride,  bromide,  and  iodide  are  first  evaluated  using 
the  thermochemical  cycle  of  Born  (A.,  1920,  is,  156) 
after  a  consideration  from  the  results  of  previous 
investigators  of  the  best  values  for  the  terms  to  be 
taken.  By  this  method  the  lattice  energies  have  the 
values  212,  205,  and  201*5  kg. -cal.,  respectively,  as 
compared  with  the  values  184,  178,  and  150  calculated 
from  the  electrostatic  theory.  It  follows  that  the 
quantum  required  to  overcome  electron  affinity  is 
greater  than  that  actually  found  by  experiment  to  be 
necessary.  The  relation  of  lattice  energy  to  photo¬ 
chemical  change  is  discussed  in  the  light  of  these 
results  and  of  other  evidence,  and  it  appears  that 
lattice  loosening  and  electron  liberation  and  transfer 
are  closely  connected  with  any  photochemical  change 
in  solids.  A  discussion  of  lattice  disorientation  and 
of  ionic  deformation  in  the  light  of  the  work  of  von 
Hevesy  and  Fajans,  respectively,  leads  to  the  con¬ 
clusion  that  both  photochemical  and  photo-electric 
effects  take  place  primarily  in  such  disoriented  parts 
of  the  lattice  that  the  initial  work  can  be  supplied 
by  the  quanta  available,  a  view  which  receives  sup¬ 
port  from  the  fact  that  photochemical  decomposition 
commences  locally  on  the  surface  Of  crystals.  The 
preliminary  overcoming  of  lattice  energy  which  is 
necessary  before  absorbed  radiation  can  loosen  an 
electron  is  analogous  to  energy  of  activation  in 


chemical  reactions,  and  it  is  concluded  that  the 
photochemical  decomposition  of  the  silver  halides  can 
be  regarded  as  a  typical  case  of  heterogeneous  catalysis 
at  an  interface.  Internal  disorientation  and  photo¬ 
conductance,  photo-electric  effects,  and  orientation  at 
interfaces  are  also  discussed.  L.  S.  Theobald. 

Intermediate  regressions,  Luppo-Cramer  (Z. 
wiss.  Phot.,  1929,  26,  295 — 299). — If  a  negative  which 
has  been  treated  with  a  sodium  nitrite  solution  is 
exposed  under  the  Eder-Heeht  scale  under  conditions 
which  would  cause  solarisation  in  an  untreated  plate, 
solarisation  is  hindered  except  under  the  red  strip. 
Since  the  ordinary  Hersehel  effect  cannot  be  obtained 
with  this  red  filter,  it  is  suggested  that  the  red  rays 
exert  a  protective  influence  on  the  silver  halide,  pre¬ 
venting  blackening  when  the  silver  nuclei  are  nascent, 
as  in  the  present  experiments,  but  not  when,  owing 
to  previous  exposure,  they  have  become  larger  and 
less  reactive.  R.  Cuthill. 

Limiting  short  wave-length  for  the  Hersehel 
effect.  E.  Mauz  (Z.  wiss.  Phot.,  1929,  26,  289 — 
294). — On  exposure  to  yellowish  -  orange  light  of 
“  Satrox  ”  paper  which  has  previously  been  blackened 
by  exposure  to  white  light,  the  blackening  at  first 
diminishes,  the  Hersehel  effect  appears,  but  later 
increases  again.  In  explanation  it  is  suggested  that 
one  part  of  the  orange  light  causes  bleaching,  and 
the  other  part  blackening,  and  that  when  the  time 
of  exposure  is  increased  beyond  a  certain  point  the 
blackening  effect  predominates.  By  photographing 
a  spectrum  on  paper  previously  exposed  to  white 
light,  it  is  found  that  light  of  wave-length  shorter 
than  about  600  m^  will  not  cause  the  Hersehel  effect. 

R.  CUTHILL. 

Photo-decomposition  of  ethyl  iodide.  T.  Ire- 
dale  (J.  Physical  Chem.,  1929,  33,  290 — 295). — 
Measurements  of  the  photo-decomposition  of  ethyl 
iodide  at  the  ordinary  temperature  by  light  of  the 
region  365  yui  from  a  quartz-mercury  vapour  lamp 
indicate  that  this  is  a  simple  process  (ef.  Job  and 
Emsehwiller,  A.,  1924,  i,  929)  in  which  one  quantum 
effects  the  detachment  of  an  atom  of  iodine  from 
one  molecule  of  the  iodide.  Preliminary  experiments 
indicate  that,  contrary  to  Stobbe  and  Schmitt  (A., 
1921,  ii,  76),  oxygen  is  not  necessary  for  the  decom¬ 
position.  L.  S.  Theobald. 

Photosynthesis  of  naturally  occurring  com¬ 
pounds.  IV.  Temperature  coefficient  of  the 
photosynthesis  of  carbohydrates  from  carbonic 
acid.  E.  C.  C.  Baly  and  N.  R.  Hood  (Proe.  Roy. 
Soc.,  1929,  A,  122,  393—398;  cf.  A„  1927,  1040, 
1041). — Nickel  carbonate,  free  from  every  trace  of 
adsorbed  salts,  may  be  prepared  by  the  electrolysis 
of  pure  conductivity  water,  saturated  with  carbon 
dioxide,  with  nickel  electrodes.  The  carbonate  is 
dried  at  100°,  heated  at  140°  for  30  min.,  passed 
through  a  100-mesh  sieve,  and  activated  by  exposure 
to  light.  Nickel  carbonate  thus  prepared  gives  very 
constant  yields  of  carbohydrates  if  the  temperature, 
light  intensity,  and  relation  between  volume  of  water 
and  weight  of  powder  are  kept  constant.  If  the 
yield  of  carbohydrates  (weight  of  photosynthesised 
organic  matter  soluble  in  absolute  methyl  alcohol) 
obtained  with  50  g.  of  the  carbonate  suspended  in 
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1500  c.e,  of  water  is  plotted  against  the  temperature, 
the  relation  is  found  to  be  a  linear  one  between  5° 
and  31°  (maximum  yield,  0*0733  g.),  after  which 
there  is  a  rapid  decrease  in  yield.  The  values  of  the 
temperature  coefficient  for  10°  are  in  good  agreement 
with  those  found  by  Warburg  with  the  unicellular 
alga  Chlorella  under  constant  illumination  (Bioehem. 
Z.,  1919, 100, 258),  The  close  analogy  shown  between 
the  photosynthetic  process  in  vitro  and  in  vivo  is 
discussed,  with  special  reference  to  the  work  of 
Matthaei  on  the  assimilation  of  carbon  dioxide  at 
various  temperatures  (Phil.  Trans.,  1905,  B,  197,  47), 
and  to  the  fact  that  the  process,  both  in  the  living 
leaf  and  in  the  laboratory,  has  an  upper  and  a  lower 
temperature  limit.  The  results  recorded  support  the 
view  previously  expressed  (loc.  ciL)t  that  the  complete 
activation  of  the  carbonic  acid  takes  place  in  two 
stages,  i.e.,  partial  activation  by  adsorption  on  the 
surface  of  the  catalyst  and  a  further  activation  by 
the  action  of  visible  light  on  the  adsorbed  layer. 

L.  L.  BmcuMSHAw. 

Photochemical  decomposition  of  benzalde- 
hyde.  A.  db  Hebiptxnne  (Ann.  Soc,  Sci  Bruxelles, 
1928,  48,  B,  98— 100)— It  is  concluded  that  the 
photolysis  of  benzaldehyde  by  light  of  wave-lengths 
less  than  2600  A.,  which  was  previously  observed 
(A.,  1928,  720),  takes  place  as  follows  :  C6H5*CHO= 
C6H-+H4"CO,  the  hydrogen  then  reacting  with  the 
phenyl  group  to  form  benzene.  The  energy  necessary 
for  this  decomposition  is  calculated  to  be  115,780 
g.-eaL>  corresponding  with  light  of  wave-length 
2461  A.  This  is  the  wave-length  at  which  the  total 
absorption  band  of  the  benzaldehyde  spectrum  begins. 
For  benzaldehyde  there  is  a  complete  parallelism 
between  the  appearance  of  total  absorption  and  the 
possibility  of  photochemical  decomposition . 

0.  J.  Walker. 

Photochemical  decomposition  of  benzaldehyde 
vapour,  A.  be  Hemptinne  (J.  Phys.  Radium, 
1928,  [vi],  9,  357 — 364 ;  cf.  preceding  abstract). — 
The  decomposition  by  ultra-violet  light  of  benzalde¬ 
hyde  vapour  at  0*2  mm.  has  been  investigated.  Only 
those  wave-lengths  corresponding  with  the  “  total 
absorption  ”  portions  of  the  benzaldehyde  spectrum 
are  effective  in  the  photochemical  decomposition. 
With  rise  of  temperature  the  intensities  of  the  bands 
gradually  decrease  until  at  200°  a  continuous  spectrum 
results,  which  in  turn  disappears  at  400°.  Below 
this  temperature  the  photolysis  is  reversible.  Be¬ 
tween  400°  and  500°  benzaldehyde  begins  to  decom¬ 
pose  thermally  and  irreversibly.  The  decrease  in 
the  light  energy  necessary  for  decomposition  at  the 
higher  temperatures  is  of  the  same  order  of  magnitude 
as  the  increase  in  the  vibration  energy  of  the  benz¬ 
aldehyde  molecule,  as  calculated  from  the  variation 
of  the  specific  heat  with  the  temperature.  The 
theory  of  absorption  spectra  and  photochemical 
decomposition  is  discussed.  O,  J.  Walker, 

Relations  between  the  photochemical  reactivity 
and  the  fluorescence  of  organic  compounds. 
Qualitative  fundamental  law.  GL  Kogel  (Z. 
wiss.  Phot.,  1929,  26,  311— 319).— Theoretical.  From 
the  fact  that  by  opening  the  rings  of  fluorescent 
closed-chain  compounds  and  introducing  unsaturated 


groups  at  the  point  of  fission,  if  such  groups  are  not 
already  present  there,  compounds  which  are  very 
sensitive  to  light  are  obtained,  it  is  concluded  that 
fluorescence  is  a  criterion  of  photochemical  activity. 
If,  however,  owing  to  structural  or  physical  conditions 
reaction  is  not  possible,  the  fluorescence  represents 
only  potential  activity.  The  principal  groups  giving 
rise  to  photochemical  sensitivity  are :  *0HI0H% 

•elm*,  >  c:0,  *NG2,  ‘NOUN,  and  :N:N.  Substituents 
for  the  hydrogen  atoms  in  the  benzene  ring  will 
enhance  the  fluorescence  or  promote  chemical  action 
according  as  they  oppose  or  facilitate,  respectively, 
the  opening  of  the  ring.  The  groups  Me  and  OMe 
and  the  halogens  increase  the  reactivity  of  the 
sensitive  groups,  whilst  the  nitro-group  has  the 
opposite  effect.  R.  Guthxll. 

Physico-chemical  investigations  of  irradiated 
proteins.  V.  Changes  in  serum-albumin  pro¬ 
duced  by  radium  rays  and  their  relation  to 
coagulation  by  heat  and  light.  A.  Fernau  and 
M.  Spiegel-Adolf  (Bioehem.  Z.,  1929,  204,  14—27). 
— Freshly  electrodialysed  serum-albumin  kept  under 
toluene  loses  its  power  of  coagulation  by  exposure  to 
radium  owing  to  the  formation  of  traces  of  ammonia. 
To  prevent  visible  changes  under  radium  irradiation, 
small  amounts  of  acid  or  alkali  are  effective.  Even 
when  visible  changes  are  prevented  by  hydrochloric 
acid  there  is  almost  complete  denaturation.  The 
period  of  coagulation  is  practically  independent  of  the 
concentration  of  the  serum-albumin.  Coagulation 
is  prevented  by  high  concentrations  of  neutral  salts* 
Radium  coagulates  are  not  rendered  soluble  by  the 
action  of  alkali.  Hydrogen  peroxide  coagulates  show 
properties  similar  to  those  produced  by  radium. 

J.  H.  Birkinshaw. 

Reaction  of  monatomic  hydrogen  with  hydro¬ 
carbons.  K.  F.  Bonhoeffer  and  P.  H artec k  (Z. 
physikal,  Chera.,  1928,  139,  64 — 74), — When  hydro¬ 
carbon  vapours,  methane  excepted,  are  allowed  to 
mix  with  a  stream  of  monatomic  hydrogen  a  greenish - 
blue  light,  resembling  that  of  the  inner  cone  of  a 
Bunsen  flame,  is  emitted.  The  products  of  reaction 
have  been  examined  for  the  following  substances  : 
ethane,  pentane,  ethylene,  acetylene,  and  benzene. 
No  change  takes  place  in  the  case  of  methane,  but  the 
evidence  indicates  that  this  gas  facilitates  the  recom¬ 
bination  of  monatomic  hydrogen  according  to  the 
equations  ;  CH4+H==OH3+H2,  GH3+H=CH.. 

Ethane  gives  small  quantities  of  ethylene  and  acetyl¬ 
ene  and  some  methane,  but  is  mostly  unchanged.  Pent¬ 
ane  gives  the  same  products  as  ethane  with  propane 
in  addition.  Ethylene  yields  acetylene,  but  acetylene, 
although  giving  a  strong  light  emission,  gives  only 
traces  of  ethane  and  ethylene  and  remains  practically 
unchanged.  In  the  case  of  benzene  the  ring  is  broken, 
and  methane,  together  with  some  ethylene  and 
acetylene,  is  formed.  The  results  therefore  show  that 
monatomic  hydrogen  may  hydrogenate  and  dehydro¬ 
genate  hydrocarbons,  and  may  rupture  very  stable 
rings,  R.  W.  Lunt. 

Formation  of  acid  lithium  aluminate.  IX 
Prociv  (J.  Czechoslov.  Chem.  Comm.,  1929,  1,  95 — 
103), — The  solution  obtained  by  the  dissolution  of 
aluminium  amalgam  in  aqueous  lithium  hydroxide 
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which  exhibits  <f  supersaiuration  ”  (cf.  Alien  and 
Rogers,  A.,  1900,  ii,  727)  has  been  investigated  by 
conductance  and  endoscopic  methods  and  it  is  con¬ 
cluded  that  the  aluminium  in  the  solution  exists 
mainly  as  the  normal  aluminate,  Al(OH)4',  before 
spontaneous  precipitation.  The  solubility  of  acid 
lithium  aluminate,  Li[Al2(0H)7]32H20  or 
Li2Al407,llH20,  deduced  from  the  conductance 
measurements  is  1*2  x  IQ"4  and  3*3  X  10~4  g.-equiv.  per 
litre  at  25°  and  80°,  respectively.  Tlio  separation 
of  the  acid  lithium  aluminate  takes  place  according 
to  the  equation,  2A1(0H)/=^=A12(0H)?/X  OIT,  the 
mass  action  constant  of  which  is  about  1 X 104.  A 
method  for  the  determination  of  lithium  based  on  its 
precipitation  as  the  acid  aluminate  in  sodium  or 
potassium  hydroxide  solutions  is  described. 

A.  I.  Vogel. 

Combination  of  alkali  metals  with  carbon.  II. 
K,  Fredehhageh  and  H.  Stick  (Z.  anorg.  Chem., 
1929,  178,  353 — 365). — The  investigation  previously 
described  (A.,  1927,  218)  has  been  continued  with 
improved  apparatus.  When  heated  at  400°  in 
potassium  vapour  at  a  given  pressure,  both  graphite 
and  lampblack  take  up  the  same  amount  of  metal, 
but  with  lampblack  equilibrium  is  reached  only  after 
a  considerable  time.  A  curve  constructed  with  the 
pressures  of  vapour  as  abscissae  and  the  amounts  of 
metal  taken  up  as  ordinates  consists  of  two  almost 
vertical  portions  separated  by  a  short  flatter  part ; 
with  further  increase  in  pressure,  the  second  and 
longer  steep  section  is  ultimately  succeeded  b y  a  part 
which  slopes  much  less.  There  is  no  evidence  of  the 
formation  of  K2C23  and  the  most  satisfactory  explan¬ 
ation  of  the  form  of  the  curve  seems  to  be  that  adsorp¬ 
tion  occurs  in  two  stages.  Neither  sodium  nor 
potassium  reacts  with  diamond  at  500°. 

R.  CUTHXLL. 

Displacement  of  copper  from  neutral  and 
acidic  copper  sulphate  solutions  by  hydrogen 
under  pressure.  V.  Ipatiev  and  V.  Ipatiev,  jun. 
(Ber.,  1929,  62,  [B],  386—390). — The  experiments  are 
performed  in  an  Ipatiev  high-pressure  autoclave 
containing  the  solution  in  a  glass  tube.  Under  all 
conditions  cuprous  and  cupric  salt  and  metallic  copper 
are  present  at  the  close  of  the  experiment.  Copper 
cannot  be  displaced  without  the  simultaneous  presence 
of  cuprous  and  cupric  ions  in  the  solution,  the  latter 
frequently  in  very  small  amount.  Precipitation  of 
copper  is  never  quantitative,  a  portion  of  the  metal 
remaining  ionised  in  solution  no  matter  how  long 
the  experiment  is  continued.  It  appears  that  the 
following  reactions  proceed  simultaneously :  2CuS04-f 
Ho=Cu2S04+H2S04  ;  Cu2S04+H2=2Cu+H2S04  ; 

CuS04+Cu=Cu2S04.  With  increasing  acidity  of 
the  solution,  the  conditions  become  more  favourable 
for  a  high  concentration  of  cuprous  ions;  in  some 
cases,  this  increase  is  effected  at  the  expense  of  the 
precipitated  copper.  At  a  constant  pressure  of 
hydrogen,  the  influence  of  added  acid  becomes  less 
marked  with  increasing  concentration  of  the  copper 
sulphate  solution,  H.  Wren, 

Reaction  of  cupric  salts  with  thiosulphate. 
J.  Hanus  and  V.  Hovorka  (J.  Czeclioslov.  Ghem. 
Corum.,  1929,  1,  65 — 82). — A  re-investigation  of  the 


reaction  between  cupric  salts  and  sodium  thiosulphate 
in  aqueous  solution  over  a  wide  variety  of  conditions 
has  been  made.  The  resultant  precipitate  was 
analysed  as  follows  :  sulphur,  by  extraction  with 
nitrobenzene  at  100°;  cuprous  sulphide,  by  treat¬ 
ment  with  silver  sulphate  solution  which  converts 
the  cuprous  sulphide  into  cupric  sulphate,  silver 
sulphate,  and  an  equivalent  quantity  of  silver  (cf. 
Posnjak,  A.,  1915,  ii,  24),  the  last-named  being 
removed  by  dissolution  in  6%  ferric  nitrate  solution 
at  about  80°  and  the  silver  determined  by  Volhard’s 
method.  The  precipitate  consisted  of  a  mixture  of 
cuprous  and  cupric  sulphides  and  free  sulphur  in 
varying  proportions,  the  composition  depending  on 
the  duration  of  boiling,  the  amount  of  thiosulphate, 
and  the  acidity  of  the  solution.  The  maximum 
amount  of  cuprous  sulphide  in  the  precipitate  was 
obtained  from  solutions  in  which  the  ratio  was  1  g.- 
at.  of  copper  to  2*5 — 3  mols.  of  thiosulphate.  Further 
increase  of  the  thiosulphate  content  resulted  in  a 
decrease  of  the  amount  of  cuprous  sulphide  until 
with  a  very  large  excess  (1  :  15 — 30)  the  precipitate 
consisted  largely  of  cupric  sulphide  and  free  sulphur. 
The  composition  of  the  precipitate  formed  in  acid 
solutions  according  to  the  analytical  methods  of 
Carnot  (A.,  1886,  ii,  580)  and  Girard  (Ann.  Glum, 
anal.,  1899,  4,  382)  (copper :  thiosulphate  about 
1  :  4—5)  was  8%  Cu2S  +  92%  OuS. 

A.  I.  Vogel. 

Constitution  of  silver  subfluoride.  C.  del 
Fresno  (Anal.  Fis.  Quim.,  1928,  26,  407 — 416). — 
See  A.,  1928,  694. 

Action  of  water  on  calcium  aluminates.  L.  S. 
Wells.— See  B.,  1929,  173. 

Carbon  sulphidoselenide,  H.  V.  A.  Briscoe, 
J.  B.  Peel,  and  P.  L.  Robinson  (J.C.S.,  1929,  56 — 
60).— Carbon  sulphidoselenide  (cf.  Stock  and  Will- 
froth,  A.,  1914,  ii,  200),  a  yellow  oil,  b.  p.  83*90— 
83*95°/749*2  mm.,  has  been  prepared  by  treating!  errous 
selenide  with  carbon  disulphide  vapour  at  650°,  and 
repeatedly  fractionating  the  product.  The  mol.  wt., 
determined  by  vapour  density  and  by  cryoscopic 
measurement,  is  normal.  Thesurface tension  y =40-44 
dynes/cm.2  at  20°,  hence  the  molecular  paraehor  is 
156-4.  If  the  constitution  3-C-Se  be  assumed  for 
the  sulphidoselenide,  the  atomic  paraehor  of  selenium 
is  58*7  (cf.  Briscoe  and  Peel,  A.,  192S,  1021). 

Carbon  sulphidoselenide  is  reduced  by  zinc  and 
hydrochloric  acid  to  hydrogen  sulphide  and  hydrogen 
selenide.  It  reacts  with  ammonia,  but  the  products 
are  ill-defined.  With  phenylhydrazine  in  alcoholic 
solution  it  yields  the  compound  (NHPh*NH2)2,CSSe, 
m.  p.  98°,  which  is  unstable  and  decomposes  when 
kept;  under  similar  conditions  aniline  yields  a  com¬ 
pound,  (NHPh)4CSSe,  m.  p.  164°,  which  is  somewhat 
more  stable  in  air.  C.  W.  Shoppee. 

[Silicic  acids.]  H.  Staudinoer  (Ber.,  1929,  62, 
[B],  442). — The  conception  of  the  relationship 
between  fibrous  structure  and  molecular  size,  attri¬ 
buted  by  Oil  they  and  Holterhoff  (this  vol.,  280)  to 
Meyer,  has  been  enunciated  previously  by  the  author. 

II.  Wren. 

Reactions  between  colloidal  silica  and  lime. 
P,  Jolibois  and  L.  Chassevent  (Compt.  rend.,  1929, 
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188,  452 — 454). — It  is  concluded  from  electrometric 
determinations  of  the  amounts  of  lime  present  in  the 
precipitate  produced  in  solutions  containing  various 
concentrations  of  lime  and  silica  mixed  at  30°  that 
the  reactions  are  due  to  (1)  coagulation  of  silica  by 
lime,  (2)  fixation  of  lime  by  silica  to  form  a  hydrated 
calcium  silicate,  and  (3)  adsorption  of  lime  which  may 
continue  for  several  months  in  concentrated  solutions, 

J.  Grant. 

Action  of  silica,  alumina,  and  kaolin  on 
barium  sulphate.  (Mlle.)  G.  Marchal  (Compt. 
rend.,  1928,  188,  399—402). — Earlier  experiments 
(this  voL,  266)  have  been  extended  to  various  mixtures 
of  barium  sulphate  and  silica,  alumina,  or  dehydrated 
kaolin  heated  at  1300°,  and  have  resulted  in  each  case 
in  a  reaction  which  is  rapid  at  first  and  then  very  slow. 
They  indicate  an  advantage  in  replacing  barium 
carbonate  by  the  sulphate  in  certain  manufactures, 
e.g.}  of  glass.  J.  Grant. 

Dissolution  of  metals  in  fused  salts.  II.  W. 
Eitel  and  B.  Lange  (Z.  anorg.  Chem.,  1929,  178, 
108 — 112 ;  ef.  A.,  1928, 700). — From  thermodynamical 
considerations  based  on  the  work  of  Lorenz  and 
Adler  (A.,  1928,  945),  and  from  their  own  experi¬ 
ments,  the  authors  show  that  the  dissolution  of  lead 
and  cadmium  in  their  respective  fused  chlorides  is  a 
chemical  process  involving  the  formation  of  a  lower 
chloride.  The  reaction  is  reversible,  the  metal  being 
precipitated  in  a  highly  dispersed,  colloidal  form  when 
the  fused  mass  solidifies.  A.  R.  Powell. 

Acid  phosphates  of  thorium.  J.  D’Ans  and 
W.  Dawihl  (Z.  anorg.  Chem.,  1929,  178,  252—256). 
—Addition  of  thorium  phosphate  to  a  40%  solution 
of  phosphoric  acid  results  in  the  slow  crystallisation 
of  the  compound  Th(HP04)(H2P04)2,2H20.  From 
solutions  of  thorium  hydrogen  phosphate  in  sulphuric 
and  phosphoric  acids  crystalline  compounds  having 
the  composition  Th(S04)(HP04),4H20  and 
Th2S04,(H2P04)6,8H20  have  been  obtained. 

A.  R,  Powell. 

Reaction  mechanism  in  the  sulphuric  acid 
contact  process  and  the  action  of  promoters. 
B.  Neumann. — See  R.,  1929,  205. 

Mitrosylsulphuric  acid,  II.  C.  W.  H.  Jones, 
W.  J.  Price,  and  H.  W.  Webb  (J.C.S.,  1929,  312 — 
315;  cf.  A.,  1926,  811). — Attempts  to  synthesise 
dinitrosyl  sulphate,  S02(0#N0)2,  have  been  unsuc¬ 
cessful,  The  methods  of  preparation  of  nitrosyl- 
sulphuric  anhydride  suggest  that  it  has  the  structure 
0*N0-S02-0-S02»0-N0.  When  heated  it  suffers 
partial  decomposition  to  form  the  substance, 
2(2S03,N203).S03.  F.  J.  Wilkins. 

Metallic  chromates.  S.  H.  C.  Briggs  (J.C.S., 
1929,  242—245;  cf.  Britton,  A.,  1926,  247).— The 
author  has  confirmed  the  existence  of  a  normal  zinc 
chromate  (cf.  Schulze,  A.,  1896,  ii,  24;  Briggs,  A., 
1908,  ii,  113),  and  has  isolated  the  following  com- 
pounds  :  9Zr02,5Cr03,12H20 ;  3Al,03,2Gr03,CH20 ; 

2Fe203,4Cr03,H20 ;  3Sb02,2Cr03 ;  2Sb203,Cr203 ; 

3Bi203,2Cr203.  Sodium  chromate  with  a  large 
excess  of  a  very*  concentrated  solution  of  the 
corresponding  dichromate  gives  the  normal 
chromates  of  copper,  cobalt,  and  cadmium  in  the 


hydrated  forms  CuCr04,2H20,  CoCr04,2H20,  and 
Cd0rO4,HgO.  Corresponding  zinc  and  nickel  com¬ 
pounds  could  not  be  prepared,  F.  J.  Wilkins, 

Preparation  and  electrical  conductivity  of  pure 
hydrogen  fluoride.  K.  Fredenhagen  and  G. 
Cadenbach  (Z.  anorg.  Chem.,  1929, 178,  289—299). — 
When  potassium  hydrogen  fluoride  is  heated,  one 
third  of  its  content  of  hydrogen  fluoride  is  evolved 
slowly  with  rising  temperatme  up  to  504°,  at  which 
the  remainder  is  steadily  evolved.  For  the  prepar¬ 
ation  of  pure  hydrogen  fluoride  not  only  must  the  salt 
used  be  perfectly  anhydrous  but  all  traces  of  moisture 
must  be  rigorously  excluded  from  the  apparatus  and 
the  first  distillate  should  be  redistilled  very  slowly. 
Working  in  this  way  hydrogen  fluoride  with  a  specific 
electrical  conductivity  of  only  14x  10  °  has  been 
obtained.  Although  this  value  is  about  0*0005  of  that 
usually  accepted  it  is  believed  still  to  be  much  too  high 
owing  to  the  presence  of  minute  traces  of  water. 

A.  R.  Powell. 

Bromine  chloride.  S.  Barratt  and  0.  P.  Stein 
(Proc.  Roy.  Soc.,  1929,  A,  122,  582— 588).— The  fact, 
first  observed  by  Balard  (Ann.  Chim.  Phys.,  1826, 
32,  371),  that  a  marked  diminution  takes  place  in  the 
colour  of  bromine  on  mixing  with  chlorine,  is  a  strong 
argument  in  favour  of  the  formation  of  a  compound 
between  the  halogens,  more  transparent  than  bromine 
in  the  visible  region  of  the  spectrum.  The  results 
of  speetrophotometric  observations  on  the  colour 
charges  on  mixing  carbon  tetrachloride  solutions  of 
bromine  and  chlorine  can  he  accounted  for  quantita¬ 
tively  on  the  basis  of  the  formation  of  a  compound 
BrCl,  and  that  in  equimoleeular  mixtures  this  com¬ 
pound  is  formed  to  the  extent  of  approximately  50%. 
The  conclusions  are  based  on  the  assumption  that 
the  intensity  of  the  bromine  absorption  band  in  the 
visible  forms  a  measure,  in  the  mixtures,  of  the 
amount  of  bromine  left  uncombined  with  the  chlorine. 
It  was  found  to  be  impossible  to  measure  the  chlorine 
left  in  the  free  state  by  similar  observations  on  the 
ultra-violet  bands,  owing  to  the  overlapping  of  the 
various  spectra  concerned.  The  formation  of  a 
chemical  compound  is  further  indicated  by  the 
appearance  of  a  new  ultra-violet  absorption  band, 
with  the  maximum  at  3700  A.,  peculiar  to  the  mix¬ 
tures,  and  by  the  fact  that  in  carbon  tetrachloride 
solutions  an  appreciable  timedag  is  detected  in  the 
colour  charge.  The  formula  suggested  agrees  with 
the  observation  that  the  volume  change  on  mixing 
chlorine  and  bromine  in  the  gaseous  state,  if  existent, 
is  very  small.  L.  L.  Bircumshaw. 

Action  of  bromine  on  phosphorus  trichloride. 

T.  Mieobedzki  and  S,  Krakowiecki  (Roez.  Chem., 
1928,  8,  563—567). — Crystalline  phosphorus  tetra- 
chlorobromide  is  produced  by  the  action  of  bromine 
on  phosphorus  trichloride,  or  of  bromine  with  phos¬ 
phorus  pentabromide  on  phosphorus  pentachloride. 
The  compound  PCl3Br2  could  not  be  prepared.  A 
number  of  crystalline  products  of  the  general  type 
PCl2Br„  and  PCl3Br„,  where  n  is  2 — 10,  are  obtained 
by  ~the  action  of  bromine  vapour  on  phosphorus 
trichloride  vapour.  R.  Truszkowski. 

Oxygen  compounds  of  rhenium.  I.  Noddack 
and  W.  Noddack  (Naturwisa.,  1929,  17,  93 — 94). — 
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White  rhenium  peroxide,  Re208,  is  obtained  as  a 
“ snow”  by  heating  the  metal  or  lower  oxides  in  a 
stream  of  oxygen  below  150°.  It  melts  near  150°  and  is 
rapidly  converted  into  a  yellow  oxide.  The  peroxide 
is  readily  soluble,  the  aqueous  solution  being  very 
weakly  acid.  Hitherto  the  oxide  has  been  regarded 
as  Re207,  but  this  view  is  mistaken,  not  only  because 
the  analysis  corresponds  with  Re/0=l/4,  but  also 
because  the  substance  reacts  as  a  peroxide. 

The  yellow  oxide  obtained  in  hexagonal  plates  as 
a  result  of  the  interaction  of  rhenium  and  oxygen 
above  150°  melts  to  a  yellow  liquid  at  200°  and  boils 
at  450°,  distilling  without  decomposition  in  an 
atmosphere  of  oxygen  or  nitrogen.  The  oxide  is 
Re207  and  not  Re03  as  was  thought  earlier ;  it 
deliquesces  in  air  and  the  aqueous  solution  is  colour¬ 
less  and  strongly  acid.  The  following  salts  have  been 
prepared  as  wdiite  crystals  and  their  solubilities 
determined :  NH4Re04,  NaRe04,  and  Ea(Re04)2. 
By  heating  the  two  salts  first  named  in  a  current  of 
hydrogen  at  400°,  rhenium  dioxide  is  formed  as  a 
black  solid.  When  the  dioxide  is  dissolved  in  dilute 
nitric  acid,  the  solution  is  at  first  bright  orange,  but 
when  heated  or  kept  becomes  colourless.  If  the 
yellow7  solution  is  treated  with  sodium  hydroxide  the 
colour  persists  and  by  adding  calcium  or  barium 
hydroxide  a  yellow7  precipitate  is  formed  which  is 
stable  only  for  a  brief  period  even  in  alkaline  media. 
The  barium  salt  analyses  to  BaReOd  (rhenate). 
The  yellow7  solution  first  obtained  therefore  contains 
ReOa,  wdiich  is  oxidised  to  Re207  by  keeping  or 
heating.  By  the  action  of  sulphur  dioxide  on  dry 
Re207  or  Re2Os,  blue  and  violet  oxides  of  variable 
composition  are  formed.  When  sulphur  dioxide  is 
led  into  a  sulphuric  acid  solution  of  the  heptoxide, 
a  deep  violet  colour  appears.  The  blue  oxide  corre¬ 
sponds  approximately  wfith  Re308,  and  the  violet  and 
blue  oxides  are  compounds  of  Re02  with  Re03  or 
Re207.  The  black  oxide,  Re02,  results  after  sodium 
per-rhenate  has  been  fused  in  hydrogen.  It  is  readily 
reduced  to  the  metal  at  800°.  R.  A.  Morton. 

Oxidation  of  iron  in  water  by  the  action  of 
oxygen  and  carbon  dioxide.  N.  M.  Gavrilov, 
S,  K.  Mel,  and  P.  K.  Mel.- — See  B.,  1929,  210. 

Corroding  action  of  solutions  of  various 
chlorides  on  cast  iron  and  lead.  B.  It.  Pershke 
and  G.  I.  Chuearov. — See  B.,  1929,  210. 

[Iron  carbonyls  containing  pyridine.]  W. 
Hieber  and  F.  Sonnekalb  (Ber.,  1929,  62,  [B]>  422 ; 
cf.  A.,  1928,  oil ;  this  vol.,  41). — The  method 
described  for  the  preparation  of  iron  carbonyls  con¬ 
taining  pyridine  should  be  deleted  from  the  literature. 
Further  investigation  of  the  system  iron  carbonyl- 
pyridine  has  shown  that  oxidised  products  are  formed 
which,  when  treated  with  acid,  evolve  carbon  dioxide 
in  addition  to  carbon  monoxide  and  h}rdrogen. 

H.  Wren. 

Action  of  mercury  salts  on  iron  pentacarbonyl. 
II.  H.  Hock  and  H.  Stuhlmann  (Ber.,  1929,  62, 
[Bl  431—437,  cf.  A,  1928,  1344).— Iron  penta¬ 
carbonyl  reacts  with  a  solution  of  1  mol.  of  mercuric 
sulphate  in  about  10%  sulphuric  acid,  giving  carbon 
dioxide,  sulphuric  acid,  and  a  compound,  Fe(CO)4Hg, 
designated  c‘  mercury  iron  tetraearbonyl”  When 


heated  at  about  150°,  it  decomposes  quantitatively 
into  mercury,  iron,  and  carbon  monoxide.  The 
compound  is  also  derived  from  iron  pentacarbonyl 
and  mercurous  sulphate,  metallic  mercury  being 
precipitated.  It  does  not  give  a  precipitate  of 
mercury  sulphide  when  its  solution  in  dilute  sulphuric 
acid  is  treated  with  hydrogen  sulphide.  When  treated 
with  iodine  in  ether,  pyridine,  or  carbon  disulphide, 
it  gives  mercuric  iodide  and  the  compound  Fe(CO)4I2. 
A  similar  change  is  effected  by  bromine  in  light 
petroleum,  but  is  accompanied  by  partial  decom¬ 
position  of  the  compound  Fe(CO)4Br2.  The  analogous 
change  with  chlorine  is  best  effected  by  passing  the 
dry  gas  over  the  substance.  Iron  tetraearbonyl  does 
not  appear  to  be  produced  by  the  interaction  of 
mercury  iron  tetraearbonyl  and  the  substance 
Fe(CO)4I2.  Hydrogen  peroxide  and  potassium  per¬ 
manganate  in  acetone  readily  attack  mercury  iron 
tetraearbonyl,  whereas  it  is  indifferent  towards  boiling 
pyridine.  Iron  pentacarbonyl  and  cupric  chloride 
in  acetone  give  a  transitory  reddish -yellow7  precipitate 
and,  ultimately,  cuprous  chloride,  ferrous  chloride, 
and  carbon  monoxide ;  a  precisely  analogous  change 
occurs  with  mercury  iron  tetraearbonjd.  When 
mercury  iron  tetraearbonyl  is  shaken  with  a  feebly 
acid,  aqueous  solution  of  mercuric  sulphate  or  when 
the  pentacarbonyl  is  treated  with  an  excess  of 
mercuric  sulphate,  the  compound  Fe(C0)4Hg,HgS04 
separates  in  rhombic  crystals.  It  is  rapidly  decom¬ 
posed  by  boiling  water  into  ferrous  sulphate,  mercury, 
and  carbon  monoxide  and  transformed  by  iron 
pentacarbonyl  into  mercury  iron  tetraearbonyl. 
Prolonged  agitation  of  mercury  iron  tetraearbonyl  with 
a  solution  of  mercuric  bromide  in  methyl  alcohol 
gives  the  compound  Fe(CO)4Hg,HgBr3 ;  the  substance 
Fe(CO)4Hg,HgI2  is  analogously  prepared,  whereas 
mercuric  chloride  in  aqueous  solution  yields  the  com¬ 
pound  Fe(CO)4Hg,HgCl2.  In  contrast  with  the 
substance  Fe(C0)4Hg,HgS04,  these  compounds,  when 
suspended  in  water,  do  not  react  with  hydrogen 
sulphide.  Iron  pentacarbonyl  and  mercuric  acetate 
afford  mercury  iron  tetraearbonyl  and  the  additive 
oompound  Fe(CO)4Hg,Hg(OAe)2.  H.  Wren. 

Univalent  iron,  cobalt,  and  nickel,  and  nitroso- 
sulpho-salts.  L.  Cambi  (Gazzetta,  1929,  59,  56 — 
59). — A  reply  to  Manchot’s  criticism  (A.,  1928,  1344) 
of  the  author’s  previous  work.  The  formation  of 
hyponitrite  in  the  decomposition  of  Roussin  salts  by 
silver  nitrate  cannot  be  due  to  the  reduction  of  the 
silver  salt,  since  a  similar  reaction  occurs  with  silver 
salts  in  general.  The  largest  yields  of  hyponitrite 
are  obtained  using  silver  perchlorate.  The  reactions 
between  metallic  mereaptides  and  nitrie  oxide  are 
discussed.  O.  J.  Walker. 

Quantitative  analysis  with  the  spectrograph. 
C.  C.  Nitckxe  (Ind.  Eng.  Chem.  [Anal.],  1929,  1, 
1 — 7). — The  spectrum  of  the  sample  is  compared  with 
a  graded  series  of  standards  photographed  under 
similar  conditions.  Determinations  usually  agree 
within  10%.  The  choice  of  lines  for  comparison 
depends  only  on  the  concentration,  the  weakest  lines 
that  are  clearly  defined  being  selected.  Magnesium 
and  some  other  metals  can  be  detected  at  a  concen¬ 
tration  of  less  than  1  in  10°,  but  arsenic  at 
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1  in  10*.  It  is  essential  that  the  standards  shall  have 
nearly  the  same  composition  as  the  sample,  so  that  a 
considerable  number  of  standards  is  needed.  An 
arc  between  carbon  electrodes  is  preferred  as  a  source 
of  light,  but  the  impurities  in  the  carbon  must  be 
known.  The  sample  should  be  obtained  from  a 
solution,  as  20 — 50  mg,  only  are  required  and  uni¬ 
formity  cannot  be  certain  if  it  is  prepared  direct  from 
the  solid.  A  drop  of  solution  is  placed  in  a  cavity  of 
the  lower  arc  carbon.  d  Irwin. 

Quantitative  emission  spectrum  analysis,  I, 
Principles  of  quantitative  spectrum  analysis, 
H.  Thurnwald  and  G.  F.  Hutttg  (Z.  anal,  Chem., 
1929,  78,  260—272). — A  lecture.  A,  R.  Powell. 

Micro-electroanalysis.  R.  Keller  (Naturwiss., 
1929,  17,  100 — 103). — A  general  account  is  given  of 
the  application  of  micro-electrical  methods  to  physio¬ 
logical  problems  with  inhomogeneous  materials, 
special  reference  Ibeing  made  to  the  transport  of  sugar 
in  the  organism.  R.  A.  Morton, 

Derivation  of  reference  values  for  the  calomel 
electrode  used  in  pn  determinations .  D.  H. 
Cameron  (J.  Amer.  Leather  Chem.  Assoc.,  1929,  24, 
80— 87).— Assuming  that  a  hypothetical  normal 
hydrogen  electrode  has  zero  potential  at  25°,  that 
0*1  ^-hydrochloric  acid  at  25°  contains  0*0816  g.-mol. 
per  litre  of  free  hydrogen  ions,  and  that  for  the 
temperature  range  15—30°  the  hydrogen-ion  con¬ 
centration  of  0*IJ7~hydrocliloric  acid  remains  constant, 
the  author  has  derived  a  series  of  reference  values  for 
the  saturated  potassium  chloride-calomel  half  cell 
for  each  degree  from  15°  to  30°,  The  reference  value 
of  the  calomel  electrode  is  equal  to  its  true  value  at 
a  particular  temperature  minus  the  true  value  of  a 
hypothetical  normal  hydrogen  electrode  at  that 
temperature.  The  true  temperature  coefficient  of 
the  saturated  potassium  chloride-calomel  electrode  is 
less  than  that  of  the  0TAr potassium  chloride-calomel 
electrode,  but  the  change  in  reference  value  of  the 
latter  is  less  than  for  the  saturated. 

D.  WOOBROFFE. 

Simplified  methods  of  potentiometric  and 
conductometric  analysis  and  their  industrial 
application.  T,  Callan  and  S.  Horrobin. — See 
B>,  1929,  154. 

Simple  reference  electrode  for  potentiometric 
titrations.  H.  H.  Willard  and  A.  W.  Boldyreff 
(J.  Amer.  Chem.  Soc.,  1929,  51,  471—474). — A 
platinum  wire  is  sealed  in  the  lengthened  tip  of  the 
burette.  Such  an  electrode  exhibits  constant  poten¬ 
tial  in  oxidation-reduction,  neutralisation,  and 
precipitation  reactions.  S.  K.  Tweedy. 

[Colorimetric]  determination  of  hydrogen-ion 
concentration  of  salt  solutions.  A,  Neumann 
(Pharm.-Ztg,,  1929,  74,  278—280). 

Universal  indicator  giving  spectrum  colours 
for  the  jhi  range  2—12.  H.  W.  van  Urk  (Pharm. 
Weekblad,  1929,  86,  157—162;  cf.  this  vol,  162).— 
A  modified  indicator  mixture,  giving  sharper  colour 
changes  than  that  formerly  proposed,  is  suggested. 

8.  I.Levy. 

Possible  indicators  to  determine  the  jhi  of 
alkaline  solutions.  F.  R.  McCrumb  and  W.  R. 


Kenny  (Ind.  Eng,  Chem.  [Anal],  1929, 1,  44—46).— 
Most  of  the  dyes  sold  for  the  purpose  of  plt  studies 
over  the  range  10*0 — 14*0  are  unsatisfactory.  About 
five  can  be  used  for  hydrogen-ion  work :  a-naphthol- 
benzein,  which  is,  however,  low  in  tinctorial  power ; 
Clayton-yellow,  alizarin-yellow  GR  and  R  (the  last 
gives  misleading  lemon-yellow  shades  in  solutions 
containing  lime) ;  tropseolin  O,  which  gives  quite 
marked  readings  but  has  been  reputed  to  have  rather 
a  large  salt  error ;  and  azo-blue,  which  gives  good 
colour  changes  in  the  pa  range  10*0 — 11*0  but  is  not 
entirely  satisfactory  above  or  below.  None  of  these, 
however,  is  as  satisfactory  in  this  range  as  the 
sulphonphthaleins  of  Clark  and  Lubs,  and  of  Cohen  at 
lower  ranges.  D.  G.  Hewer. 

Colorimetric  hydrogen-ion  determination . 
D.  H.  Cameron  (J.  Amer.  Leather  Chem.  Assoc., 
1929,  24,  76 — 80). — To  25  e.e,  of  the  solution  in  a 
50  e.e.  Nessler  tube  1*6  cm.  in  diam.  1  c.c.  of  a  suitable 
indicator  solution  (0*004%  or  0*008%)  followed  by 
distilled  water  to  50  c.c.  is  added.  25  c.c.  of  a 
solution  containing  0*  lilf -potassium  hydrogen  phthal- 
ate,  potassium  dihydrogen  phosphate,  or  boric  acid 
for  pn  values  4—8,  6 — 8,  or  8 — 10,  respectively,  are 
pipetted  into  a  similar  Nessler  glass,  1  c.c,  of  the 
same  indicator  solution  is  added,  and  0*21^- sodium 
hydroxide  added  from  a  burette  until  the  colour 
produced  matches  that  in  the  first  glass.  The  volume 
of  buffer  solution  is  made  up  to  50  c.c.  before  the 
final  comparison  of  the  colour  is  made.  The  pn  value 
is  obtained  from  the  composition  of  the  buffer 
mixture  in  the  second  tube  (cf.  W.  M,  Clark,  “  Deter¬ 
mination  of  Hydrogen  Ions/5  1922). 

D.  Woodroffe. 

Oxidation-reduction  indicators.  J.  Gillis 
(Natuurwetensch.  Tijds.,  1929,  11,  15 — 20). — A  short 
account  of  the  commoner  oxidation-reduction  indi¬ 
cators,  with  special  reference  to  the  transition  range 
potentials.  Curves  are  given  for  electrometric  titra¬ 
tion  of  ferrous  chloride  in  acid  buffered  solution  by 
means  of  potassium  dichromate,  and  of  zinc  by 
potassium  ferrocyanide  containing  a  trace  of  ferri- 
cyanide.  S.  I.  Livy. 

Detection  of  bromide  and  iodide.  E.  Murmann 
(Oesterr.  Chem.-Ztg.,  1929,  32,  36— 37).— The 

solution  is  treated  with  0*1  g.  of  ammonium,  per¬ 
sulphate  or  potassium  permanganate  and  a  current 
of  air  is  passed  through  the  liquid,  the  issuing  gases 
passing  along  a  narrow- bore  delivery  tube.  To  test 
for  bromine  a  piece  of  cotton  wool  soaked  in  fluorescein 
is  placed  at  the  end  of  this  tube ;  a  red  colour  appears 
with  as  little  as  1x10  6  g.  of  bromine.  Iodine  is 
tested  for  in  a  similar  manner  using  cotton  wool 
soaked  in  a  solution  of  starch  in  50%  glycerol ;  the 
sensitivity  is  the  same  as  that  of  the  bromine  test. 

A.  R.  Powell. 

Determination  of  traces  of  iodine.  II.  Iodine 
in  vegetables.  J.  F.  McClendon  and  R.  E. 
Remington  (J.  Amer.  Chem.  Soc,,  1929,  51,  394 — 
399). — A  modification  of  the  method  previously 
described  (A.,  1928,  607).  The  vegetables  are 

moulded  into  rods,  which  are  fed  into  a  strongly 
heated  silica  tube  through  which  oxygen  is  passing, 
the  feeding  being  regulated  so  that  combustion 
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proceeds  without  the  separation  of  carbon  and  tarry 
matter.  After  washing,  the  oxygen  is  passed  to  a 
Cottrell  precipitator.  The  ashing  may  also  be  carried 
out  in  boats,  or  by  prolonged  heating  below  450° 
in  an  open  dish.  The  ash  must  not  be  allowed  to 
fuse  and  calcium  lactate  and  sodium  carbonate  must 
be  added  if  the  vegetable  yields  an  acid  ash. 

S.  K.  Tweedy. 

Micro-determination  of  iodine  in  organic 
materials.  J.  F.  Beith  (Bee.  trav.  chlm.,  1929, 
48,  254 — 262). — Details  are  given  of  a  simplified 
combustion  method  for  the  determination  of  minute 
amounts  of  iodine  in  organic  substances.  The 
apparatus  is  much  simpler  than  that  hitherto 
employed,  and  the  accuracy  of  the  determination  is 
increased  by  the  adoption  of  a  colorimetric  method 
which  renders  possible  the  use  of  less  material  than  is 
usually  necessary.  F.  G.  Tryhorn. 

Critical  examination  of  the  determination  of 
nitrous  oxide  by  gasometric  methods,  H. 
Menzel  and  W.  Kretzschmar  (Z.  angow.  Chem., 
1929,  42, 148 — -156), — -Nitrous  oxide  from  the  thermal 
decomposition  of  ammonium  nitrate  was  carefully 
purified  by  chemical  means,  then  by  fractional 
distillation  after  liquefaction,  and  four  methods 
of  determining  it  in  gas  mixtures  were  thoroughly 
tested.  In  Winkler’s  method  involving  thermal 
decomposition  on  the  surface  of  a  glowing  platinum 
spiral  results  correct  to  ±0*2  c.c.  were  obtained  for 
nitrous  oxide  in  gas  mixtures  containing  less  than 
10%  N,0  ;  with  higher  percentages  nitrogen  peroxide 
is  formed  and  reacts  with  the  mercury  in  the  gas 
apparatus.  Explosion  with  hydrogen-oxygen  mix¬ 
tures  gives  fair  results  when  the  gas  mixture  contains 
less  than  5%  N20.  Explosion  with  a  limited  supply 
of  moist  hydrogen  (Bunsen)  or  reduction  by  hydrogen 
in  a  heated  quartz  capillary  tube  containing  a  platinum 
spiral  gives  results  accurate  to  ±0*1  c.e.  with  mix¬ 
tures  containing  0*4 — 100%  N20.  Oxygen  can  be 
determined  in  mixtures  containing  nitrous  oxide  by 
absorption  with  slightly  damp  phosphorus  over 
mercury,  and  nitrous  oxide  in  the  residual  gas  is  then 
determined  by  either  of  the  last-named  methods. 

A.  B.  Powell. 

Dimethyl-a-naphthylamine  for  determination 
of  nitrite  ion,  F.  G.  Germuth  (Ind.  Eng,  Chem. 
[Anal.],  1929,  i,  28 — 29). — Dimethyl-a-naphthylamine 
can  be  advantageously  used  in  place  of  a-naphthyl- 
amine  in  nitrite  determinations.  Whilst  with  the 
latter  the  colour  begins  to  fade  in  about  30  min.,  with 
the  former  it  is  unchanged  for  60  days.  Permanent 
standards  can  be  prepared,  obviating  the  use  of 
fuchsin.  The  dimethyl  derivative  is  also  less  affected 
by  hydrogen  sulphide.  C.  Irwin. 

Acidimetry  of  phosphorous  acid  in  presence  of 
indicators.  T.  Mjlobedzki  and  K.  Boratynski 
(Bocz.  Chem.,  1928,  8,  554— 562).— Pure  phos¬ 
phorous  acid  is  prepared  by  the  action  of  concentrated 
hydrochloric  acid  on  phosphorus  trichloride ;  the 
product,  480  g.  of  which  can  be  dissolved  at  20°  in 
100  g.  of  water,  is  obtained  free  from  hydrogen 
chloride  after  five  recrystallisations .  The  neutralis¬ 
ation  of  the  first  hydrogen  atom  using  sodium 
hydroxide  solution  is  best  indicated  using  bromo- 


phenol-blue,  whilst  a-naphtholphthalein  is  most 
suitable  for  the  second  hydrogen  atom. 

R.  Truszkowski. 

Sensitive  test  for  silicic  acid,  F.  Oberhauser 
and  J,  Schormtjller  (Z.  anorg.  Chem.,  1929,  178, 
381 — 388). — As  little  as  1  part  in  10°  of  silicon  in  a 
solution  of  a  silicate  may  be  detected  by  the  blue 
colour  produced  by  adding  an  excess  of  a  neutral 
10%  solution  of  ammonium  molybdate,  acidifying 
slightly,  and  then  adding  in  the  cold  a  stannite 
solution,  freshly  prepared  by  adding  a  large  excess  of 
sodium  hydroxide  to  stannous  chloride  solution.  The 
silicon  forms  with  the  molybdic  acid  a  heteropoly-acid 
(cf.  Parmentier,  A.,  1882,  702),  which  is  reduced  by 
the  stannite  to  a  blue  lower  oxide  of  molybdenum. 
Silicon  as  fluosilicie  acid  also  gives  the  reaction. 
Arsenates  and  phosphates,  if  present  in  large  amount, 
interfere.  B.  Cothill. 

Apparatus  for  the  determination  of  silica  in 
steel  and  iron  by  the  chlorine  method,  P. 
Dickens. — See  B.,  1929,  210. 

Determination  of  cyanides  and  basic  cyanides 
of  mercury.  A.  Ionesco-Matiu  and  (Mlle.)  A. 
Carale  (Bui.  Soc.  Chim.  Romania,  1928,  10,  127 — 
130).— See  A.,  1928,  1230. 

Colorimetric  determination  of  carbon  di¬ 
sulphide  in  gas.  G.  G.  Desy. — See  B.,  1929,  194. 

Determination  and  separation  of  rare  metals 
from  other  metals,  XII.  Separation  of  lithium 
from  potassium,  sodium,  and  magnesium,  L. 
Moser  and  K.  Schtjtt  (Monatsh.,  1929, 51,  23—42). — 
A  detailed  investigation  of  the  various  methods  for  the 
quantitative  separation  of  lithium  from  sodium, potass¬ 
ium,  and  magnesium  is  described.  Two  main  sources 
of  error  are  (1)  the  hygroscopic  nature  of  lithium 
chloride,  (2)  the  small  amounts  of  organic  solvents 
which  remain  adhering  to  the  walls  of  the  vessels. 
The  first  is  avoided  by  drying  the  lithium  chloride 
at  120—150°  and  storing  over  concentrated  sulphuric 
acid  (Winkler’s  contention  [A.,  1913,  ii,  877]  that 
lithium  chloride  is  unaltered  by  heating  at  180°  is 
confirmed)  and  the  second  by  the  use  of  mechanical 
filtration  and  washing  in  a  specially  designed  appar¬ 
atus  which  is  described.  The  following  methods  for 
the  quantitative  separation  of  lithium  from  sodium 
and  potassium  are  found  to  be  untrustworthy ;  Gintl 
(Polyt.  J.,  1881,  240,  83),  Richard  (A.,  1905,  ii,  653; 
this  method  is  completely  worthless),  Murmann 
(A.,  1911,  ii,  334),  Kahlenberg  and  Krauskopf  (A., 
1908,  ii,  777),  and  Smith  and  Boss  (A.,  1925,  ii,  601). 
Very  satisfactory  results  are  obtained  by  slight 
modification  of  Winkler’s  method  (loc.  cit.).  By 
improved  drying  of  the  isobutyl  alcohol  by  repeated 
refluxing  with  barium  oxide  the  correction  for  the 
solubility  of  sodium  and  potassium  chlorides,  when 
three  10  c.c.  extractions  with  this  solvent  are  used,  is 
reduced  to  —0*5  mg.  of  mixed  sulphates,  and  by  use 
of  mechanical  filtration  extremely  accurate  results 
both  for  lithium  and  sodium  ± potassium  are  obtained. 
Berzelius’  method  (Jahresber.,- 1842,  21,  142)  for  the 
separation  of  lithium  from  magnesium  is  vitiated  by 
the  fact  that  magnesium  chloride  cannot  be  completely 
converted  into  the  oxide  by  heating  with  yellow 
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mercuric  oxide.  Even  less  complete  conversion 
occurs  with  the  sulphate,  bromide,  or  iodide.  In 
Gooch  and  Eddy's  method  (A.,  1908,  ii,  632),  although 
magnesium  is  quantitatively  precipitated  by  addition 
of  an  alcoholic  ammonium  carbonate  solution,  some 
lithium  is  always  adsorbed  by  the  precipitated 
magnesium  ammonium  carbonate.  Satisfactory 
results  are  obtained  by  Berg's  method  (A.,  1927,  639), 
the  precipitated  Mg(C0H C0N)2,2H20  being  almost 
free  from  ^  lithium  by  spectroscopic  examination. 
On  the  basis  of  the  above  results  lithium  is  quantita¬ 
tively  separated  from  sodium,  potassium,  and 
magnesium  by  first  precipitating  the  magnesium 
with  8-hydroxyquinoline,  and  separation  of  the 
lithium  from  sodium  and  potassium  in  the  filtrate  by 
means  of  isobutyl  alcohol.  J.  W.  Baker. 

Spectroscopic  determination  of  small  quan¬ 
tities  of  strontium,  barium,  and  caesium  in 
minerals,  rocks,  mineral  waters,  etc.  F.  Zam- 
bonini  and  V.  Oaglioti  (Atti  R,  Accad.  Lincei,  1928, 
[vi],  8,  268— 273).— A  spectroscopic  method  is 
described  by  which  small  traces  of  elements  (strontium, 
barium,  caesium)  in  minerals  and  waters  may  be  deter¬ 
mined  with  a  degree  of  accuracy  much  higher  than  is 
usually  obtained.  Absolute  originality  is  not  claimed, 
but  the  method  has  been  used  with  considerable  success 
by  the  authors,  results  from  this  and  other  methods 
agreeing  well.  Dealing  separately  with  solutions  of 
the  alkaline  earths,  the  effect  of  dilution  and  addition 
of  comparatively  large  quantities  of  the  other  alkaline- 
earth  salts  on  the  intensity  of  characteristic  lines  is 
shown,  with  considerable  data.  For  the  determination 
of  barium  and  strontium  the  solution  must  contain 
no  free  acid.  G.  E.  Wentworth. 

Decomposition  of  barium  sulphate  by  solu¬ 
tions  of  sodium  carbonate.  E.  Wolesensky  (Lid. 
Eng.  Chem.  [Anal.],  1929, 1,  29— 31).— If  precipitated 
barium  sulphate  isboiled  for  lhr.  with  fourteen  times  its 
equivalent  of  sodium  carbonate  solution,  at  least  99% 
of  the  sulphate  is  brought  into  solution.  Natural 
barium  sulphate  requires  boiling  for  2  lixs.  The  pro¬ 
cedure  can  therefore  be  substituted  for  alkali  fusion 
in  the  determination  of  sulphur  in  rubber  compounds 
in  conjunction  with  the  acid  oxidation  method. 

C.  Irwin. 

New  metallic  complexes  [co-ordination  com¬ 
pounds]  of  niirosophenylhydroxylamine  and 
their  application  in  microchemical  analysis.  A. 
Martini  (Anal.  Asoc.  Quim.  Argentina,  1928,  16, 
117 — 124),— See  this  vol,,  164. 

Determination  and  separation  of  rare  metals 
from  other  metals.  XIII.  Gravimetric 
analysis  of  vanadium  and  two  new  methods  for 
its  determination.  L.  Moser  and  0.  Brandl. 
XIV.  Separation  of  beryllium  from  the  alkaline- 
earth  metals  and  the  metals  of  the  ammonium 
sulphide  and  arsenic  groups.  L.  Moser  and  F. 
List  (Monatsh.,  1929,  51,  169—180,  181—189).— 
XIII.  Previous  methods  for  the  detection  and 
determination  of  vanadium  are  reviewed.  The  error 
in  the  determination  as  silver  pyrovanadate  is  large. 
When  alkali  vanadates  are  treated  with  sodium  acetate 
and  a  small  amount  of  ammonia  (to  neutralise  the 
liberated  acetic  acid),  and  then  with  silver  nitrate. 


silver  orthovanadate  is  precipitated  quantitatively. 
When  an  alkali  vanadate  is  treated  with  lead  nitrate 
solution  the  salt  Pb2VG017  is  first  formed.  This  is 
converted  by  lead  nitrate  into  lead  pyrovanadate 
provided  the  hydrogen- ion  concentration  of  the 
solution  is  lowered  by  the  addition  of  potassium 
bromide  and  bromate.  The  method  is  useful,  but  not 
so  accurate  as  the  silver  orthovanadate  precipitation. 
The  method  for  the  determination  of  vanadium  with 
mercurous  nitrate  is  improved  by  precipitating  in 
presence  of  hydrogen  peroxide.  This  gives  a  mixture 
of  insoluble  mercurous  pyro-  and  ortho- vanadates, 
whilst  in  its  absence  the  essential  product  is  the 
soluble  mercurous  hexa  vanadate,  Hg4V6017. 

XIV.  Beryllium  is  separated  from  calcium,  stron¬ 
tium,  or  magnesium  by  precipitation  as  hydroxide 
with  ammonium  nitrite  (A.,  1928,  146).  Since  the 
nitrite  invariably  contains  sulphate  it  is  impracticable 
to  use  the  same  method  for  separating  beryllium  from 
barium.  The  barium  is  first  precipitated  as  sulphate 
and  the  beryllium  obtained  from  the  filtrate  by  the 
action  of  tannic  acid  (loc.  ciL).  Separation  from  zinc 
is  effected  by  precipitating  the  zinc  as  sulphide  in 
presence  of  sulphosalicylic  acid  and  subsequent 
nitrite  treatment.  Cadmium  is  removed  as  sulphide 
in  sulphuric  acid  solution,  and  the  beryllium  obtained 
with  tannin.  The  nitrite  method  can  be  used  in 
the  first  place,  with  subsequent  determination  of 
cadmium.  Nickel  is  separated  with  dimethylglyoxime 
from  an  ammoniacal  solution  in  presence  of  either 
tartaric  or  sulphosalicylic  acid.  After  removal  of 
this  last  acid  as  fcribromophenol,  precipitation  with 
tannin  is  employed.  It  is  more  convenient  to 
separate  the  beryllium  by  the  nitrite  method  and 
determine  the  nickel  in  the  filtrate  with  dimethyl- 
glyoxime.  Separation  from  cobalt  and  manganese 
can  be  accomplished  by  the  nitrite  method,  or 
manganese  is  precipitated  as  the  dioxide  with  ammon¬ 
ium  persulphate  and  sulphuric  acid,  and  the  beryllium 
subsequently  with  tannin.  The  nitrite  method  is 
also  used  to  separate  beryllium  from  thallium  (which 
is  then  determined  as  chromate  [cf.  A.,  1927,  436] 
provided  neutralisation  is  effected  with  sodium 
carbonate).  Arsenic  is  removed  either  as  sulphide 
or  volatile  chloride  (cf.  A.,  1922,  ii,  315) ;  antimony 
as  sulphide.  The  beryllium  is  then  precipitated  with 
tannin.  To  separate  beryllium  and  tin,  the  latter  is 
precipitated  from  a  hot  solution  in  concentrated 
hydrochloric  acid  by  treatment  with  10%  tannin 
solution,  solid  ammonium  acetate,  and  solid  ammonium 
nitrate.  The  resulting  tin-tannic  acid  complex  is 
incinerated  and  the  tin  weighed  as  oxide.  After 
neutralisation  of  the  filtrate  with  ammonia  the 
beryllium  is  precipitated  with  tannin.  The  precipit¬ 
ation  of  tungsten  with  tannin  in  presence  of  acetic 
acid  (A.,  1928,  145)  is  incomplete ;  if  the  filtrate  is 
warmed  with  a  15%  antipyrine  solution  the  remainder 
of  the  tungsten  is  precipitated  with  the  tannin. 

H.  Burton. 

Applications  of  recent  analytical  methods, 
J.  X  Fox  (J.  Oil  and  Col.  Chem,  Assoc.,  1929,  12, 
3g — 45), — The  use  of  8 -hydroxy quinoline  as  an 
analytical  reagent  is  illustrated  by  its  application  to 
the  determination  of  magnesium  and  its  separation 
from  aluminium,  and  to  the  titration  of  the  acid 
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radical  of  salts  of  aluminum,  zinc,  etc.  The  determin¬ 
ation  of  metals,  e.g.,  cobalt,  copper,  zinc,  etc.,  by- 
forming  their  pyridine-thiocyanate  complexes,  accord¬ 
ing  to  Spaeu’s  method,  is  discussed.  The  potentio- 
metric  titration  method  is  briefly  described  and  the 
results  of  four  typical  titrations  are  tabulated. 

S.  S.  Woolf. 

Titration  of  thallous  salts  with  permanganate 
in  hydrochloric  acid  solutions,  A.  Jilek  and  J. 
Lukas  (J.  Czeclioslov.  Chem.  Comm.,  1929,  1,  82 — 
94). — The  empirical  nature  of  the  volumetric  determin¬ 
ation  of  thallium  in  hydrochloric  acid  solutions  by 
titration  with  potassium  permanganate,  which  is  due 
largely  to  the  hydrolysis  of  the  thallic  chloride 
produced,  has  been  overcome  by  the  addition  of 
potassium  chloride,  when  a  double  salt,  probably 
3KC1,T1C13,  is  formed,  The  latter  is  not  hydrolysed 
in  strongly  acid  (hydrochloric)  solutions. 

A.  I.  Vogel. 

Detection  and  determination  of  mercury  as 
the  complex  ammonium  iodide  compound. 
E.  H.  Vooelenzahg  (Pharm.  Weekblad,  1929,  66, 
65 — 67). — A  colorimetric  method  is  based  on  the 
Nessler  reaction,  by  interaction  between  the  mercury 
salt,  an  iodide,  and  ammonium  chloride  in  alkaline 
solution.  The  molecular  concentration  of  iodide 
must  be  between  3  and  16  times  that  of  the  mercury 
salt;  preliminary  determination  of  the  amount  of 
iodide  required  is  therefore  necessary.  The  solution 
must  be  at  least  0*0217  in  respect  of  alkali  hydroxide ; 
theproportion  of  ammonium  salt  added  has  no  influence. 
The  test  will  detect  about  2-2  mg.  of  mercury  per 
litre,  and  is  suitable  for  concentrations  up  to  50  mg. 
per  litre.  S.  I.  Levy. 

Rapid  determination  of  mercury.  G.  Space 
and  J.  Dick  (Z.  anal.  Chem.,  1929,  76,  273—277).— 
The  solution  (150  c.c.)  containing  not  more  than 
0*3  g.  of  mercury  is  treated  with  2  g.  of  powdered 
ammonium  dichromate  and,  when  that  has  dissolved, 
with  1  c.c.  of  pyridine.  After  stirring  for  10  min.  the 
mercury  is  completely  precipitated  as  the  compound 
HgCr207,2C5H5N,  a  coarsely  crystalline,  orange 
precipitate  which  filters  readily  on  a  porous  porcelain 
crucible ;  it  is  washed  first  with  water  containing 
dichromate  and  pyridine,  then  with  80%  alcohol,  and 
finally  with  absolute  alcohol  containing  a  trace  of 
pyridine,  dried  in  a  vacuum  desiccator,  and  weighed. 
It  contains  34-90%  Hg.  Ammonium  chloride  must 
be  removed  by  evaporation  with  nitric  acid. 

A.  It.  Powell. 

Potentiometric  titration  of  gallium.  S.  Ato 
(Sei.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1929,  10, 

1 — 5). — The  formula,  Ga4[Fe(CN)6]3,  assigned  by 
Kirschman  and  Ramsey  (A.,  1928,  861)  to  the  pre¬ 
cipitate  obtained  in  the  potentiometric  titration  of 
gallium  in  slightly  acid  solutions  with  potassium 
ferroc3-anide  has  been  confirmed  when  the  con¬ 
centration  of  hydrochloric  acid  in  1%  gallium  chloride 
solution  was  between  0*005iV  and  0*0025iV\  For 
other  acid  concentrations  the  gallium  contents  of  the 
precipitates  were  slightly  lower  than  that  demanded 
by  the  formula.  The  concentration  of  acid  had, 
moreover,  a  marked  effect  on  the  change  in  potential 
at  the  end-point ;  in  concentrations  lower  than 


6’6005jV  the  end-point  could  not  be  accurately 
detected.  Concentrations  of  hydrochloric  acid  be¬ 
tween  0*0527  and  0*002 5 AT  enabled  satisfactory 
titrations  to  be  made.  H,  T.  S.  Britton. 

Comparative  colorimetric  investigations.  R. 
Wasmuht  (Z.  angew.  Chem.,  1929,  42,  133 — 134). — 
Determination  of  iron  as  ferrocyanide  with  a  dipping 
colorimeter  gave  results  in  good  agreement  with  the 
titration  method  of  Zimmer mann  and  Reinhardt.  For 
the  colorimetric  determination  of  manganese  using 
potassium  permanganate  as  standard,  lead  peroxide 
is  more  satisfactory  as  the  oxidising  agent  than 
ammonium  persulphate,  since  the  colour  given  by  the 
latter  inclines  to  a  rose  shade  and  can  be  matched 
with  the  purplish  tint  of  the  permanganate  only  by 
the  use  of  a  compensating  colorimeter. 

F.  R.  Ennos. 

Volumetric  determination  of  sodium  and 
potassium  ferro cyanides ,  using  zinc  sulphate 
solution.  Azot  Chemical  Factory,  Jawobzno 
(Przemysl  Chem.,  1929,  13,  65 — 66). — Ferrocyanide 
solutions  are  titrated  with  0 -227-zinc  sulphate  solution, 
the  end-point  being  ascertained  by  observing  when 
drops  of  the  solution  fail  to  give  a  blue  coloration  on 
ash-free  filter-paper  wetted  with  ferrous  ammonium 
sulphate.  The  equivalent  value  of  the  zinc  sulphate 
solution  has  previously  to  be  determined  separately 
for  sodium  and  for  potassium  f err ocy ankles, 

R.  Truszkowski. 

Diphenylamine  as  oxidation-reduction  indi¬ 
cator  for  indirect  titration  of  cobalt.  J.  Gillis 
and  V.  CuvELEER  (Natuurwetensch.  Tijds.,  1929, 11, 
20 — 24). — The  method  of  Willard  and  Hall  (A.,  1922, 
ii,  875)  has  been  modified,  after  examination  by 
potentiometric  methods,  to  permit  of  the  use  of 
diphenylamine  as  internal  indicator.  The  alkaline 
solution,  after  oxidation  by  means  of  sodium  per¬ 
borate,  and  removal  of  the  excess  by  boiling,  is  re¬ 
duced  by  a  known  excess  of  stannous  chloride,  and 
this  excess,  together  with  the  ferrous  salt  formed 
from  any  iron  present,  is  determined  by  means  of 
potassium  dichromate  in  presence  of  the  indicator. 
The  parallel  potentiometric  titrations  show  that  the 
minimum  quantity  of  indicator  must  be  used,  and 
must  be  added  only  towards  the  end  of  the  titration, 
and  a  small  correction  must  be  made.  With  these 
precautions,  accurate  results  are  obtained  in  the 
presence  of  nickel,  and  of  considerable  proportions  of 
iron.  8,  I.  Levy. 

Volumetric  determination  of  cobalt.  G.  A. 
Barbieei  (Atti  R.  Accad.  Lincei,  1928,  [vi],  8,  405 — 
408) —In  the  green  liquids  which  result  from  the 
decomposition  of  eobaltinitrites  by  means  of  hot 
sodium  hydrogen  carbonate.  (A,,  1928,  973),  all  the 
nitro-groups  of  the  original  cobaltinitroso-complex 
are  present  as  alkali  nitrite,  whilst  the  tervalent 
cobalt  exists  as  cobalticarbonate,  to  which  the  green 
colour  is  due.  When  the  green  liquid  is  added  to 
permanganate  solution  acidified  with  sulphuric  acid, 
the  nitrous  acid  is  oxidised  quantitatively  in  the  cold 
to  nitric  acid  and  the  tervalent  cobalt  is  reduced  to 
the  bivalent  form,  eleven  equivalents  of  the  per¬ 
manganate  oxygen  being  consumed  for  each  molecule 
of  the  cobaltinitrite.  This  reaction  forms  the  basis 
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of  volumetric  determinations  of  potassium  (Ind. 
saccarifera  ital.,  1928,  21,  387)  and  of  cobalt,  the 
details  of  the  procedure  in  the  latter  case  being  now 
described.  T.  H.  Pope. 

Reactions  of  molybdates,  nitrophosphomolyb- 
dates,  tungstates,  and  phospho tungstates.  T. 
Caspar  y  Arnal  (Anal.  Pis.  Quint.,  1928,  26,  435— 
445). — The  precipitation  reactions  are  given  in 
tabular  form  of  solutions  of  sodium  molybdate, 
ammonium  molybdate,  sodium  nitrophosphomolybd- 
ate,  sodium  tungstate,  and  sodium  phosphotungstate 
with  lithium,  sodium,  ammonium,  potassium,  euprie, 
rubidium,  silver,  caesium,  beryllium,  magnesium, 
calcium,  zinc,  strontium,  cadmium,  barium,  mercurous, 
mercuric,  aluminium,  thallium,  lead,  thorium,  bis¬ 
muth,  uranyl,  manganous,  ferric,  nickel,  and  cobalt 
salts  in  aqueous  solution  and,  in  some  cases,  in 
aqueous-alcoholic  solution.  The  results  are  discussed, 
particularly  from  the  point  of  view  of  the  possibility 
of  separation  of  metals  by  the  use  of  these  reagents. 

R.  K.  Callow. 

Gravimetric  micro -determination  of  molyb¬ 
denum.  J.  B.  Niederl  and  (Mss)  E.  P.  Silbert 
(J.  Amer.  Chem.  Soc.,  1929,  51,  376— 377).— Pregl’s 
method  for  the  micro-determination  of  metals  in 
organic  substances  may  be  used  in  principle  for  the 
gravimetric  micro  -determination  of  molybdenum  as 
trioxide  in  substances  containing  no  other  non¬ 
combustible  or  non-volatile  constituents. 

S.  K.  Tweedy. 

Potentiometric  determination  of  titanium  in 
the  presence  of  other  metals,  especially  iron. 
H.  Brtntzinger  and  W.  Schjeferdecker  (Z.  anal. 
Chem.,  1929,  76,  277 — 2S0). — The  solution  is  treated 
with  20  g.  of  calcium  chloride  crystals  (or  12  g,  of 
sodium  chloride)  and  10 — 20  c.c.  of  concentrated 
hydrochloric  acid,  diluted  to  100  c.c.,  and  titrated  in 
an  atmosphere  of  carbon  dioxide  at  90°  with  chromous 
chloride.  Ferric  chloride  is  reduced  first,  then 
cupric  to  cuprous  chloride,  and  finally  titanic  to 
titanous  chloride,  the  end-point  being  marked  in  all 
cases  by  an  appreciable  potential  fall. 

A.  R.  Powell. 

Determination  of  traces  of  antimony  in  copper 
and  its  alloys.  S.  G.  Clarke  and  B.  S.  Evans. — 
See  B.,  1929,  175. 

Solubility  of  Reinsch  antimony  films  in  water. 
S.  G.  Clarke  (Analyst,  1929,  54,  99— 101).— If 
washing  of  the  film  with  water  is  unduly  prolonged 
appreciable  amounts  of  antimony  are  removed,  the 
solubility  being  due  to  the  presence  of  dissolved 
oxygen.  Ordinary  distilled  water  may  safely  be  used 
provided  the  washing  occupies  a  few  seconds  only. 

J.  S.  Carter. 

Determination  of  the  platinum  metals  in  ores 
and  concentrates.  H.  R.  Adam. — See  B.,  1929, 
212. 

Methods  and  apparatus  used  in  the  cryogenic 
laboratory.  XX.  High-vacuum  pump.  W. 
Gaede  and  W,  H.  Keesom  (Proc.  K.  Akad.  Wetenseli. 
Amsterdam,  1928,  31,  985 — 988). — Details  are  given 
of  a  mercury  diffusion  pump  with  an  exhausting 
capacity  at  0*15  mm.  pressure  of  130  litres/sec.  for  air, 
and  420  litres/sec.  for  helium.  F.  G.  Tryhorn. 


Gas  density  balance.  A.  Stock  (Z.  physikal. 
Chem.,  1928,  139,  47 — 52). — An  improved  form  of 
density  balance  is  described  in  which  the  beam  con¬ 
taining  a  small  piece  of  soft  non  is  controlled  by  means 
of  an  external  electromagnet.  An  ammeter  may  then 
be  conveniently  calibrated  to  read  gas  densities. 

R.  W.  Lunt. 

Determination  of  refractive  indices  of 
materials,  especially  of  fused  mixtures,  used  in 
the  Becke  immersion  method.  A.  Goossens 
(Natuurwetensch.  Tijds.,  1929,  11,  1 — 5). — The 
method  of  the  Duke  of  Chaulnes,  in  which  the  ap¬ 
parent  depth  of  a  layer  of  liquid  of  known  refractive 
index,  and  that  of  a  layer  of  the  liquid  to  be  examined, 
of  the  same  thickness,  are  determined  by  means  of  a 
vertically  moving  microscope,  is  modified  for  measure¬ 
ments  with  transparent  solids.  S.  I.  Levy. 

Extraction  apparatus.  S.  J.  GasperIk  (Chem. 
Listy,  1929,  23,  58 — 59). — A  modification  of  Soxhlet’s 
extraction  apparatus  is  described. 

R.  Truszkowski. 

Continuous  laboratory  extractor  for  liquids. 
A.  W.  Francis  (Ind.  Eng.  Chem.  [Anal.],  1929,  1, 
15) —The  sample  is  drawn  into  a  pipette  bulb  packed 
with  glass  beads  and  the  condensed  vapour  of  the 
extracting  liquid  allowed  to  bubble  up  or  down 
according  as  it  is  lighter  or  heavier  than  the  sample. 

C.  Irwin. 

Extraction  apparatus  for  liquids.  II.  J. 
Friedrichs  (Chem.  Fabi\,  1929,  90 — 91 ;  cf.  A., 
1928,  389). — The  comparative  rates  of  extraction  of 
0*0lAT-aqueous  benzoic  acid  by  chloroform,  carbon 
disulphide,  and  carbon  tetrachloride  in  various  types 
of  extractor  were  determined.  A  glass  spiral  to 
prevent  the  extracting  liquid  taking  the  shortest  path, 
or  a  condenser  with  serrated  edges,  was  less  efficient 
than  a  distributor  consisting  of  fine  hollow  points 
dipping  into  the  solution,  and  this  in  turn  less  than  the 
porous  glass  frits  designed  by  the  author. 

C,  Irwin. 

Micro-extraction  method.  J.  B.  Niederl  (J. 
Amer.  Chem.  Soc.,  1929,  51,  474 — 475). — One  drop 
of  the  liquid  and  one  drop  of  extraction  medium  are 
repeatedly  centrifuged  in  a  sealed  capillary  tube  so 
that  the  layer  of  higher  density  is  forced  through  the 
layer  of  lower  density.  The  tube  is  then  separated 
under  a  microscope  at  the  boundary  of  the  two 
liquids.  S.  K.  Tweedy. 

Haughton-  Hanson  thermostat.  Method  of 
fine  adjustment.  P.  J.  Durrant  (Inst.  Metals, 
March,  1929,  advance  copy,  4  pp.).— In  a  method  by 
which  the  temperature  of  the  Haughton-Hanson 
thermostat  can  be  adjusted  to  within  0*1°  over  a 
range  of  5°,  the  "  cold  bulb  ”  is  placed  in  a  small 
toluene  thermostat,  and  the  temperature  of  this  is 
controlled  by  a  movable  wire  'in  a  mercury  U-tube. 
The  temperature  of  the  thermostat  depends  on  that 
of  the  “  cold  bulb,”  which  in  turn  depends  on  the 
level  of  the  wire.  Preliminary  experiments  enable  a 
scale  to  be  drawn  by  the  side  of  the  wire. 

W.  Hume-Rothery. 

Apparatus  for  vapour  -  pressure  determin¬ 
ations.  O.  A.  Pickett  (Ind.  Eng.  Chem.  [Anal.], 
1929,  1,  36—38). — Ramsay  and  Young’s  vapour- 
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pressure  apparatus  is  modified  by  the  insertion  of  a 
reflux  condenser  after  the  boiling  tube.  A  mercury 
thermometer  is  used  for  approximate  readings  and  a 
platinum  resistance  thermometer  for  precision,  each 
being  fitted  -with  a  cotton  wick.  By  the  use  of  differ¬ 
ent  bath-liquids  data  over  the  temperature  range 
10 — 220°  can  be  obtained  in  2 — 4  hrs.  with  an  accuracy 
of  0*5%.  C.  Irwin. 

Pressure  regulator  for  vacuum  distillations. 
H.  L.  Cox  (Ind.  Eng.  Chcm.  [Anal.],  1929, 1,  7—8).— 
A  elosed-arm  mercury  manometer  contains  an  adjust¬ 
able  contact  in  the  open  side  and  a  fixed  contact  in  the 
top  of  the  same  side.  These  are  connected  in  series 
to  a  battery  and  a  relay  operating  the  motor  vacuum 
pump.  Any  desired  pressure  between  2  mm.  and 
atmosphere  can  be  maintained  to  within  0T  mm. 

C.  Irwin. 

Sublimation  mercury  still.  K.  Hickman  (J, 
Opt.  Soe.  Amer.,  1929,  18,  62 — 68). — An  improved 
type  of  electrically  heated  glass  still  is  described.  A 
number  of  units  can  be  worked  in  series,  condensed 
mercury  which  ordinarily  falls  back  into  the  mother  - 
liquor  being  passed  on  to  the  next  still.  The  still 
works  automatically,  and  an  advantage  claimed  is  that 
the  need  for  frequent  chemical  treatment  of  the  mercury 
before  distillation  is  avoided.  N.  M.  Bligh. 

Automatic  mercury  still.  F.  L.  Robeson  (J. 
Opt.  Soc.  Amer.,  1929,  18,  72 — 74). — An  easily  con¬ 
structed  glass  still  is  described  employing  two  baro¬ 
metric  columns  to  maintain  the  vacuum.  The  still 
starts  and  stops  automatically,  and  needs  little 
attention.  The  power  required  is  90  watts  for  an 
output  of  100  g./hr.  of  mercury.  N.  M.  Bligh. 

Still  for  liquids  of  high  b,  p.  K.  Hickman  (J. 
Opt.  Soe.  Amer.,  1929,  18,  69 — 71). — The  apparatus 
is  in  the  form  of  an  alembic,  and  works  on  the  principle 
that  distillation  can  take  place  rapidly  under  very  low 
pressures  if  the  evaporating  and  condensing  surfaces 
are  large  and  close  together.  It  is  intended  for 
liquids  that  oxidise  or  decompose  when  distilled  in  air. 

N.  M.  Bligit. 

Distilling  apparatus  for  the  chemical  engineer¬ 
ing  laboratory.  W.  L.  Beuschlein  (Ind.  Eng. 
Chem.  [Anal,],  1929,1,43 — 44). — An  apparatus  which 
combines  the  batch  and  continuous- type  fraction¬ 
ating  equipment,  and  gives  constant  conditions,  con¬ 
sists  of  a  30- gallon  still,  plate  column,  and  condenser 
of  the  usual  type,  with  thermometers  in  the  hand-hole 
covers  of  each  plate,  and  in  the  vapour  of  the  kettle. 
Piping  from  condenser  to  kettle  converts  into  a 
continuous  process,  and  the  condensate  passes  through 
two  Venturi  meters  (one  for  the  reflux  and  one  for  the 
net  output),  of  the  two-liquid  multiplying  type.  The 
reflux  ratio  is  obtained  and  regulated  by  a  valve, 
an  open  vent  eliminating  siphoning.  In  operation 
the  condensate  composition  is  built  up  by  returning  all 
as  reflux  to  the  kettle,  after  which  a  portion  is  allowed 
to  flow  continuously  through  the  sight  gravity  jar 
into  the  kettle,  and  readings  of  the  Venturi  mano¬ 
meters,  kettle  thermometer,  and  condensate  hydro¬ 
meter  are  taken.  By  directing  a  fraction  of  the 
condensate  through  a  cock  to  the  storage  vessel,  con¬ 
centration  may  be  changed  and  a  new  set  of  conditions 
established.  J).  II.  Hewer. 


Application  of  the  vacuum  tube  in  the  falling- 
ball  method  [of  determining  viscosity]  for  dark- 
coloured  solutions.  E.  M.  Symmes  and  E.  A. 
Lantz  (Ind.  Eng.  Chem.  [Anal.],  1929,  1,  35 — 36). — 
A  steel  ball  is  used  and  the  coils  of  an  oscillating 
circuit  are  wound  in  two  slots  corresponding  with  the 
graduation  marks  of  the  viscosity  tube.  The  change 
in  note  due  to  the  change  in  frequency  of  the  oscill¬ 
ations  marks  the  passage  of  the  ball  through  the 
coils,  C.  Irwin. 

Brine  circulator  for  cooling  condensers,  H.  T. 
Gerry  (J.  Amer.  Chem.  Soc.,  1929,  51,  475). — An 
easily  constructed  laboratory  adaptation  of  the  air¬ 
lift  pumps  used  in  sulphuric  plants  is  described. 

S.  K,  Tweedy. 

Colorimeter  for  determination  of  hydrogen- 
ion  concentration.  J.  J,  Beaver  (J.  Opt.  Soc. 
Amer.,  1929,  18,  41 — 49). — The  apparatus  described 
avoids  the  use  of  standardised  buffer  solutions.  It  lias 
an  additional  cup  and  plunger  and  the  total  depth  of 
liquid  in  the  light  path  is  kept  constant  irrespective  of 
what  this  depth  or  the  ratio  of  the  depths  of  liquid  in 
the  two  cups  may  be.  The  method  is  rapid  and 
accurate,  and  it  can  be  used  for  coloured  or  turbid 
solutions  if  the  colour  is  not  too  deep.  The  apparatus 
can  easily  be  adapted  for  use  as  an  ordinary  colori¬ 
meter.  N.  M.  Bligii. 

Suction  as  a  filtering  aid.  G.  L.  Hockenyos 
(Chemist  Analyst,  192S,  17,  No.  4,  18). — A  pressure 
regulator,  consisting  of  a  tube  containing  a  variable 
amount  of  water,  and  fitted  with  a  stopper  carrying  a 
tube  to  the  suction  flask  and  another  tube  from  the 
water  upwards  into  the  air,  is  recommended. 

Chemical  Abstracts. 

Porous  filter  crucibles.  S.  Gericke  (Chem.- 
Ztg.,  1929,  53,  119). — Porous  filter  crucibles  have  a 
limited  application  only.  Untrustworthy  results  are 
obtained  when  such  crucibles  are  used  in  the  deter¬ 
mination  of  phosphoric  acid  as  magnesium  pyro¬ 
phosphate  or  as  phosphomolybdate,  and  the  deter¬ 
mination  of  nickel  as  the  dimethylglyoxime  compound. 
Calcium  oxalate  and  barium  sulphate  pass  through 
most  porous  crucibles  and  filtration  of  gelatinous 
precipitates  is  slow.  J.  S.  Carter. 

Ebullioscopic  apparatus  for  high-pressure 
researches.  W.  S wie ntosl aws ki  (Compt.  rend., 
1929,  188,  392 — 395). — The  author’s  differential 
ebullioscope  (this  vol.,  255)  may  be  adapted  for 
work  at  pressures  up  to  25  atm.  by  the  use  of 
compressed  nitrogen,  the  apparatus  being  placed  in 
gas-tight,  steel  protecting  vessels.  Electrical  heat¬ 
ing  and  temperature-measuring  devices  arc  used, 
and  the  pressure  is  determined  from  the  b.  p.  of  water, 
which  is  used  as  a  control,  or  from  the  amount  of 
nitrogen  in  a  tube  attached  to  the  source  of  pressure 
and  maintained  at  a  constant  temperature  (cf. 
following  abstract).  J.  Grant. 

Modification  of  |  Swientoslawski’s]  ebullio¬ 
scope  lor  high  pressures.  A.  Zmaczynski  (Compt. 
rend.,  1929, 188,  395 — 396 ;  cf.  preceding  abstract). — 
A  reservoir  supplied  with  a  siphon  is  connected  to  the 
portion  of  the  apparatus  containing  the  boiling  liquid 
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and  serves  to  maintain  a  constant  liquid  level  over 
wide  ranges  of  pressure,  and  to  compensate  for  the 
effect  of  thermal  dilatation.  J.  Grant. 

Stirrer  from  [motor-car]  windscreen  wiper* 
A.  V,  Motsinger  (Ind*  Eng.  Chem.,  1929,  21,  192). — 
A  suction-operated  windscreen  wiper  with  a  piece  of 
wire  attached  is  used  as  a  stirrer,  C.  Irwin, 


Collapsing  temperatures  of  various  kinds  of 
laboratory  glass  tubing*  A.  W.  Laubengayer 
{Ind.  Eng.  Chem.,  1929,  21,  174). — The  collapsing 
temperatures  of  glass  tubing  with  a  diameter  of 
13  mm.  wore  found  to  range  from  700°  for  soft  soda- 
lime  glass  to  860°  for  Jena  or  Bohemian  combustion 
tubing.  Evacuated  tubes  collapse  at  temperatures 
50 — 150°  lower.  C.  Irwin. 


Geochemistry. 


Influence  of  temperature  on  the  composition 
of  the  upper  layers  of  the  atmosphere,  Helge- 
Petersen  (Physikal.  Z.,  1928,  29,  879—884).— 
The  hypothesis  of  a  stationary  streaming  state  as 
against  that  of  a  static  diffusional  equilibrium  pro¬ 
vides  a  plausible  explanation  of  the  absence  of 
helium  at  great  heights,  e.g.,  at  200  km.,  as  evidenced 
by  the  lack  of  helium  lines  in  the  northern  light 
spectrum.  R.  A.  Morton. 

Amount  of  ozone  in  the  earth's  atmosphere 
and  its  relation  to  other  geophysical  conditions. 
HI,  G,  M.  B.  Dobson,  D.  N.  Harrison,  and  J. 
Lawrence  (Proc,  Roy.  Soc.,  1929,  A,  122,  456 — 
486;  of.  A.,  1926,  493;  1927,  439). — Observations 
have  been  made  at  seven  stations  in  N.-W.  Europe  and 
the  accuracy  of  the  measurements  is  discussed.  A 
study  of  the  monthly  means  of  the  ozone  values  shows 
that  the  autumn  minimum  value  is  roughly  the  same 
for  all  stations,  whereas  the  spring  maximum  is  much 
greater  at  the  northern  stations.  The  results  suggest 
that  in  the  Arctic  the  ozone  values  are  high  in  spring, 
but  relatively  low  in  the  late  summer.  The  tendency 
for  days  with  much  ozone  to  be  associated  with 
magnetically  disturbed  conditions  is  again  indicated. 
The  distribution  of  ozone  in  typical  cyclones  and 
anticyclones  is  discussed  at  length,  and  a  series  of 
maps  is  constructed  to  show  the  changes  in  the  ozone 
distribution  for  typical  pressure  distributions.  The 
1927  observations  entirely  confirm  the  close  connexion 
between  the  amount  of  ozone  and  the  pressure  dis¬ 
tribution  observed  previously.  The  measurements 
give  evidence  that  the  great  polar  and  tropical  air 
currents  extend  to  a  great  height  and  bring  their  own 
stratosphere  with  them.  The  amount  of  ozone 
appears  to  be  uninfluenced  by  pressure  surges  or 
Bohn  conditions.  The  results  of  the  present  observ¬ 
ations  make  it  almost  certain  that  the  chief  cause  of  the 
formation  of  atmospheric  ozone  is  not  the  action  of 
the  sun's  ultra-violet  radiation  of  wave-length  about 
1800  A,,  as  hitherto  supposed,  hut  that,  on  the  con¬ 
trary,  the  effect  of  sunlight  is  mainly  to  decompose  the 
ozone  already  present.  L,  L.  Bircumshaw. 

Altitude  of  the  ozone  layer*  J.  C.  McLennan, 
R.  Ruedy,  and  V.  Krotkov  (Trans.  Roy.  Soc. 
Canada,  192S,  [iii],  22,  III,  293 — 301). — An  account  of 
attempts  to  determine  the  height  of  the  ozone  layer 
over  Toronto  is  given,  A  series  of  spectrograms  of  the 
zenith  of  a  clear  sky  were  taken,  and  the  intensities 
of  the  Huggins  bands  (absorption  bands  in  the  ultra¬ 
violet  due  to  ozone)  were  determined  by  means  of  a 
idiotonnerometcr.  The  observations  are  employed 
to  determine  the  height  of  the  ozone  layer.  Values 


varying  from  47*55  to  57  km,  are  obtained  for  different 
days  and  times.  The  average  of  the  results  is  slightly 
higher  than  that  of  those  previously  obtained  by 
Cabannes  and  Dufay.  The  thickness  of  the  ozone 
layer  is  only  3  mm.  on  the  average.  A,  J.  M EE. 

Measurements  of  ozone  in  the  higher  atmo¬ 
sphere  in  1928.  H.  Btxisson  (Compt.  rend.,  1929, 
188,  647 — 648),— Diurnal  determinations  of  ozone 
in  the  higher  atmosphere  during  1928  by  the  method 
previously  described  (A,,  1928, 611)  have  confirmed  the 
observations  made  in  1927,  the  maximum  (spring), 
3*75  mm.,  and  minimum  (autumn),  2  25  mm.,  being 
slightly  less  pronounced.  The  irregular  variations  are 
strongest  at  the  beginning  and  end  of  the  year  and 
disappear  in  summer.  The  measurements  are  in 
agreement  with  those  made  at  Arosa  (Switzerland)  at 
1800  m.  and  for  the  period  January  to  October  the 
figures  at  each  station  are  0*16  mm.  lower  than  those 
of  1927.  R.  Brightman. 

y-Bays  of  potassium,  A.  Salmony  (Chem.-Ztg., 
1929,  53,  137). — Radiations  from  potassium  are 
believed  to  be  responsible  for  the  radioactivity  of 
certain  mineral  deposits  and  to  play  an  essential  part 
in  the  re-activation,  under  the  influence  of  radiation 
from  radioactive  substances,  of  hearts  removed  from 
the  body,  J.  S.  Carter* 

Dolomitisation  of  Palaeozoic  limestones  in 
Manitoba,  D.  J.  Birse  (Trans*  Roy.  Soc*  Canada, 

1928,  [iii],  22,  IV,  215— 221).— The  fossiliferous 
limestone  presents  a  mottled  appearance  with  darker 
dendritic  forms  in  a  lighter  ground.  It  has  been 
thought  that  these  forms  are  of  fucoidal  origin.  They 
can  be  etched  out  with  dilute  acids,  and  analyses  of 
the  dark  and  light  portions  show  that  the  former  are 
richer  in  magnesium  carbonate.  The  forms  are  there¬ 
fore  due  to  a  selective  dolomitisation  of  the  limestone. 

L.  J,  Spencer* 

Keweenawan  sill-rocks  of  Sudbury  and  Cobalt, 
Ontario.  T.  C.  Phemister  (Trans.  Roy,  Soc. 
Canada,  1928,  [iii],  22,  IV,  121— 197).— Detailed 
petrographieal  descriptions  are  given  of  the  quartz- 
diabase  occurring  as  large  intrusive  sills  in  rocks  of 
Keweenawan  age  in  these  two  mining  areas.  The 
quartz  forms  a  micrographic  intergrowth  with  an  acid 
plagioelase,  and  as  this  increases  in  amount  the  rock 
grades  into  a  micropegmatite.  Analyses  are  given 
of  the  rocks  and  of  the  constituent  pyroxenes. 

L.  J.  Spencer. 

Cyamite  as  found  in  Western  North  Carolina. 

A.  H*  Fessler  and  W.  J*  McCaughey. — See  B 

1929,  209, 
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BRITISH  CHEMICAL  ABSTRACTS.— A. 


Approximate  gallium  content  ol  green  kaolin 
from  Tanokami.  Existence  ol  gallium  in  the 
solar  chromosphere.  S.  Iimori  (Suppl.  to  Sci. 
Papers  Inst.  Phys.  Chem.  Res.,  1929,  10,  No.  8,  1— 
4 ;  cf.  A.,  1928,  42). — Spectrograpkical  examination 
suggests  that  the  gallium  content  of  the  green  kaolin 
from  Tanokami  is  of  the  order  0-0004 — 0-004%.  It 
is  suggested  that  certain  of  the  solar  lines  are  those  of 
gallium.  J.  S.  Carter. 

Pink  kaolinl  and  ruthenium  as  a  minor  con¬ 
stituent  of  the  Tanokami  kaolins.  S.  Iimori  and 
J.  Yoshimura  {Bull.  Chem.  Soc.  Japan.,  1929,  4,  1 — 
5). — An  analysis  is  given  of  a  pink  kaolin  from  Tano¬ 
kami.  From  measurements  of  the  X-ray  absorption 
spectrum  it  is  considered  that  the  pink  colour  is  due 
to  the  presence  of  rhodium  or  ruthenium  as  a  minor 
constituent.  C.  W.  Gibby. 

Prochlorite  from  Monte  Rosso  di  Verra  (Monte 
Rosa  group).  T.  Carpanese  (Atti  R,  Accad.  Lincei, 
1929,  [vi],  9,  77 — 83). — Analysis  of  this  mineral  gave  : 
H20  1313;  Si02  29-20;  A1203  21-32;  Fe203  1*55; 
FeO  3-41 ;  MgO,  31-89 ;  total  100-50%.  Dehydration 
on  heating  follows  a  course  closely  resembling  that 
observed  with  pennine  from  Zermatt  and  with 
clinochlore  from  Val  Devero,  the  existence  of  a  hydrate 
containing  about  5%  of  water  and  stable  at  about 
550 — 700°  being  indicated.  Re -absorption  of  atmo¬ 
spheric  moisture  by  the  anhydrous  mineral  proceeds 
rapidly  at  first  and  then  gradually  ceases.  Optical 
transformation  occurs  when  the  prochlorite  is  heated, 
the  optic  axial  angle  diminishing  to  zero  and  then 
becoming  negative ;  later,  the  crystals  become 
biaxial,  still  remaining  negative  but  with  the  plane 
of  the  optic  axis  perpendicular  to  its  original  position. 
Comparison  of  the  dehydration  and  re- absorption 
curves  for  the  “  noble  ”  variety  of  serpentine  and 
for  antigorite  indicates  a  sharp  chemico-physical 
distinction  between  these  two  minerals. 

T.  H.  Pope. 

Baryta  in  the  Jurassic  and  cretaceous  deposits 
of  the  TschuvaschM  Republic,  L.  M.  Mikopolski 
(Bull.  Acad.  Sci.  U.R.S.S.,  1928,  425— 441).— the 
different  forms  of  baryta,  which  appears  in  these 
deposits  both  as  concretion  and  as  separate  crystals  of 
varying  habit,  arc  described.  T.  H.  Pope. 

Structure  of  leucite  and  of  complex  kaolinates. 
M.  Dominikiewicz  (Rocz.  Chem.,  1928,  8,  542 — 
553). — Structural  formulas  derived  for  leucite,  anda- 
lusite,  sillimanite,  topaz,  and  beryl  are  shown  to  be 
in  accordance  with  many  of  the  observed  properties 
of  these  minerals,  R.  Truszkowsex 


Chemical  and  mineralogical  composition  of 
red  and  green  eocene  schistous  clay  of  the 
Eastern  Carpathians,  A.  Gawel  (Bull.  Acad. 
Polanaise,  1928,  A,  523 — 537). — Chemical  analyses 
are  recorded  of  the  portion  of  slate  clay  soluble  in 
hydrochloric  acid  and  these  are  expressed  by  the 
general  formula 

4Si02,(Al203+Fe.>03)>(Fe0?Mg0,Ca0,K20JNa20). 
The  red  clay  is  characterised  by  the  absence  of 
combined  ferric  oxide  but  contains  free  ferric  oxide, 
to  which  the  colour  is  due,  whilst  in  the  green  clay  the 
iron  oxide  is  combined  with  silica.  A.  I.  Vogel. 

Relation  between  the  increase  in  the  magnetic 
susceptibility  of  certain  rocks  when  heated  and 
the  modifications  induced  in  certain  of  their 
mineral  constituents.  A.  Michel-Levy  and  G. 
Grenet  (Compt.  rend.,  1929,  188,  640 — 642).- — 
The  increase  in  magnetic  susceptibility  of  live 
specimens  of  rhyolite,  containing  varying  amounts  of 
biotite,  chlorite,  and  titanite,  a  specimen  of  dacite  and 
one  of  andesilabradorite  produced  by  heating  at 
700°  is  connected  with  the  dehydration  of  the  chlorite 
surrounding  titanite  crystals  and  the  formation  of 
magnetite  or  tit anomagnetite .  R.  Brightman. 

Calcareous  soils  of  Bavaria.  H.  Nikxas,  R. 
PURCHKATJER,  and  H.  POSCHENRIEDER  (Z.  PflailZ. 
Diing.,  1929, 13A,  39 — 53). — The  general  classification 
of  these  calcareous  soils  is  discussed  from  the  point  of 
view  of  chalk  content  and  pa  value.  Generally, 
poverty  in  phosphate  is  characteristic,  but  easily- 
soluble  potash  is  present  in  satisfactory  amounts. 
The  growth  of  Azotobacter  is  not  as  satisfactory  as  the 
reaction  and  nutritive  value  would  indicate.  The 
catalytic  power  of  these  soils  is  also  described. 

A.  G.  Pollard. 

Weathering  of  sandstone,  limestone,  and 
basalt  in  red-earth  areas.  A.  Reifenberg  (Z. 
Pflanz.  Diing.,  1929,  13 A,  53 — 66). — The  chemical 
and  physical  processes  involved  in  the  formation  of 
some  Palestine  soils  are  examined  and  discussed.  The 
soils  are  classified  and  their  characteristic  properties 
enumerated.  A.  G.  Pollard. 

Etna  and  its  lavas.  A.  Rittmann  (Naturwiss., 
1929,  17,  94 — 100). — A  general  account  of  volcanic 
eruptions  from  Mfc.  Etna  is  given,  together  with 
chemical  analyses  of  the  lava  of  different  periods  of 
activity.  The  composition  varies  within  fairly 
narrow  limits.  The  geological  interpretation  of  the 
changes  is  discussed.  R.  A.  Morton. 

Constitution  and  classification  of  coal.  A.  C. 
Field  nee. — See  B.,  1929,  155. 


Organic  Chemistry. 


Purification  of  methyl  fluoride.  Quantitative 
gas  analysis  by  high-dispersion  infra-red 
spectroscopy.  W.  H.  Bennett  (J.  Amer.  Chem. 
Soc.,  1929,  51,  377 — 381). — Pure  methyl  fluoride  may 
be  prepared  by  heating  2  parts  of  anhydrous  potass¬ 
ium  fluoride  with  5  parts  of  potassium  methyl  sulphate 


at  140 — 200°,  passing  the  gas  successively  through 
concentrated  sulphuric  acid  (to  remove  methyl 
ether),  concentrated  potassium  hydroxide  solution, 
soda-lime,  and  calcium  chloride,  and  filial^  con¬ 
densing  in  liquid  air.  This  gas  is  free  from  methyl 
ether  and  ethylene.  The  quantitative  analysis  of 
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methyl  fluoride  for  these  two  impurities  by  high- 
dispersion  measurements  of  the  infra-red  spectra  of 
the  gas  is  described.  S.  K.  Tweedy. 

Catalytic  activity  of  aluminium  chloride.  G. 
Dougherty  (J.  Amer.  Chem.  Soc,,  1929,  51,  576— 
580). — The  author's  view  that  the  catalytic  activity 
of  aluminium  chloride  is  due  to  the  formation  of 
ionogenic  additive  products  is  confirmed  by  the 
observation  that  the  halogens  in  mixtures  of  halogcno- 
paraffins  are  readily  interchangeable  in  presence  of  a 
little  aluminium  chloride  (ef.  Walker,  J.C.S.,  1904, 105, 
1082).  Thus,  in  equimolecular  proportions,  methyl 
iodide  and  ethyl  bromide  give  methyl  bromide  and 
ethyl  iodide,  ethylene  bromide  and  ethyl  iodide  give 
ethyl  bromide  (70%  of  theory),  ethyl  bromide  and 
chloroform  at  the  ordinary  temperature  give  35%  of 
dichlorobromomethane,  and  ethylene  chloride  and 
bromide  give  an  equilibrium  mixture  containing 
50%  of  ethylene  ehlorobromide.  The  same  mixture 
is  obtained  from  ethylene  ehlorobromide 

EL  E.  F.  Notton. 

Reactivity  of  carbinols.  Walden  inversion. 
P.  A.  Levene  and  A.  Rothen  (J.  Biol.  Chem.,  1929, 
81,  359—368). — The  velocity  of  substitution  of  Br 
for  OH  on  heating  a  number  of  carbinols  under 
standard  conditions  with  hydrogen  bromide  was 
observed.  The  greatest  difference  was  found  between 
the  rapidly  reacting  mixed  aliphatic-aromatic  car¬ 
binols  and  the  slowly  reacting  aliphatic  compounds. 
In  the  aliphatic  series,  the  normal  primary  alcohols 
reacted  more  rapidly  than  those  with  branched  chains, 
and  the  primary  alcohols  as  a  whole  more  rapidly 
than  the  secondary ;  methylcycZohexylcarbinol  re¬ 
acted  much  more  slowly  than  any  other  compound 
studied.  The  unexpected  fact  that  Walden  inversion 
takes  place  principally  in  the  mixed  aliphatic- 
aromatic  series  in  spite  of  the  high  speed  of  sub¬ 
stitution  may  be  accounted  for  by  the  great  mobility 
of  the  groups  in  these  compounds. 

C.  R.  Harington. 

Synthesis  of  methyl  alcohol,  E.  Audibert. — 
See  B.,  1929,  162. 

Derivatives  of  aliphatic  glycols.  G.  M.  Ben¬ 
nett  and  F.  Heathcoat  (J.C.S.,  1929,  268 — 274). — 
Treatment  of  glycol  monomefchyl  ether,  in  dimethyl- 
aniline  solution,  with  thionyl  chloride  conveniently 
gave  methyl  p-chloroethyl  ether,  b.  p.  90*5°/747  mm., 
df  1*031.  An  attempt  to  repeat  Foran’s  preparation 
of  bromodiethyl  ether  gave  vinyl  bromide  as  the 
only  isolable  product. 

The  reaction  of  sulphur  monochloride  on  tri-, 
tetra-,  and  penta-methylene  glycols  has  been  exam¬ 
ined.  y-Chloropropyl  3  :  5 -dinitrobenzoate  has  m.  p. 
77°.  Trimethylene  glycol,  by  the  successive  inter¬ 
action  of  acetic  anhydride  and  sulphur  chloride,  gives 
y-chloropropyl  acetate,  b.  p.  66°/ 14  mm.,  in  good 
yield.  Treatment  of  the  last  substance  with  propyl 
mercaptan  and  aqueous-alcoholic  sodium  hydroxide 
leads  to  y-hydroxydipropyl  sulphide,  b.  p.  112°/16 
mm.,  df  (vac.)  0*9794,  nf  1*47789  (phenylur ethane, 
p.  36°).  p-  Hydroxy  ethyl  butyl  sulphide  yields 
the  isomeric  phenylur  ethane,  m.  p.  44*5°. 

Tetrametliylene  glycol  (corresponding  di-&-na})hthyh 
urethane  has  in,  p.  198°)  gave,  by  treatment  with 


sulphur  chloride,  crude  8-chlorobutyl  alcohol,  b.  p.  86°/ 
15  mm.  (decomp.),  from  which  the  oi-naphthylur  ethane, 
m.  p.  66°,  was  isolated.  8-Chlorobutyl  acetate,  b.  p. 
87°/17  mm.,  df  (vac.)  1*0803,  rif  1*43811,  was  obtained 
either  by  heating  tetrametliylene  glycol  with  sulphur 
chloride  and  acetylating  the  product  or  by  the  inter¬ 
action  of  the  glycol  and  acetyl  chloride  under  pressure; 
S-Chlorobutyl  acetate  reacted  with  ethyl  mercaptan 
in  methyl- alcoholic-aqueous  solution,  giving  ethyl 
8-hydroxybutyl  sulphide,  b.  p.  120°/19  mm.,  df  (vac.) 
0*9794,  rif  1*48118  (jjhenylurethane,  m.  p.  37°); 
similar  use  of  thiophcnol  led  to  phenyl  8 -hydroxy butyl 
sulphide,  m.  p.  24°  ( phemylurethane ,  m.  p.  68*5°). 

Pentamethylene  glycol  (corresponding  diphenyl- 
urethane  and  di -oL-naphthylur  ethane,  m.  p.  174°  and 
147°,  respectively)  interacted  with  sulphur  chloride 
to  give  crude  e-chloroamyl  alcohol,  b.  p.  114°/16  mm. 
(a-naphthylur ethane,  m.  p.  92°).  z-Chloroamyl  acetate, 
b.  p.  103718  mm.,  df  (vac.)  1*0648,  ri*>  1-43791,  was 
converted  by  methyl  mercaptan  and  methyl-alcoholic- 
aqueous  potassium  hydroxide  into  methyl  z-hydroxy- 
amyl  sulphide ,  b.  p.  121°/16  mm.,  df  (vac.)  0*9846, 
nf  1*488185  (phenylur ethane,  m.  p.  43*5°).  Phenyl 
z - hydroxyamyl  sulphide  has  m.  p.  31*5°  (phenyl- 
urethane,  m.  p.  59°). 

Attention  is  directed  to  the  general  fact  that  an 
alternation  of  m.  p.  occurs  in  the  diurethanes  when 
the  lengthening  chain  is  terminated  by  large  polar 
groups,  whilst  the  m.  p.  fall  with  but  slight  alternation 
if  the  highly  polar  group  is  at  one  end  only. 

R.  J.  W.  Le  Fevre. 

Action  between  copper  salts  and  glycerol. 
B.  K.  Vaidya  (Nature,  1929, 123,  414). — When  copper 
salts,  except  cupric  chloride,  are  heated  with  glycerol 
at  150—200°,  metallic  copper  and  free  acid  (which 
may  undergo  further  decomposition)  aro  produced, 
together  with  ethyl  alcohol,  acraldehyde,  carbon  di¬ 
oxide,  methane,  and  small  quantities  of  carbon  mon¬ 
oxide  and  hydrogen.  Cupric  chloride  yields  cuprous 
chloride  quantitatively.  Glycol,  erythritol,  and  man¬ 
nitol  give  analogous  results.  Probably  the  decom¬ 
position  is  catalysed  by  the  copper,  which  is  pure  and 
finely  divided.  A.  A.  Erdridge. 


Diacetylenic  heterocyclic  compound.  Les- 
meau  (Compt.  rend.,  1929,  188,  502— 563).— By 
condensation  of  dichloromethyl  ether  with  mag¬ 


nesium  acetylide  the  compound  O^cjj^csGCH2^® 


is  formed,  m.  p.  (with  deflagration)  180°.  When 
heated  slowly,  it  turns  yellow,  shrinks,  and  does  not 
melt  or  deflagrate  below  200°.  It  forms  a  precipitate 
with  mercuric  chloride,  and  absorbs  4  atoms  of 
bromine  from  an  ethereal  solution. 

B.  W.  Anderson. 


Cyclic  acetals.  I.  R.  Dworzak  and  T.  M, 
Lasch  (Monatsh.,  1929,  51,  59 — 72). — The  formation 
of  cyclic  acetals  by  the  interaction  of  a  series  of 
glycols  with  various  aliphatic  aldehydes  is  investig¬ 
ated.  Contrary  to  experience  in  the  case  of  cyclic 
benzylidene  derivatives,  the  yields  obtained  are 
approximately  the  same  whether  the  mixture  is 
heated  with  concentrated  hydrochloric  acid  in  a 
sealed  tube  or  condensed  at  6°  by  the  action  of 
anhydrous  hydrogen  chloride.  Contrary  to  Hibbert 
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and  Timm's  experience  (A.,  1924,  i,  710),  the  yield  of 
cyclic  acetal  increases  with  increasing  mol.  wt.  of  the 
aldehyde  used.  Acetals  could  be  obtained  only  with 
a|3-  and  ay-glycols  (yielding  five-  and  six-membered 
rings)  (cf.  Franke  and  Gigerl,  A.,  1928,  759)  and  no 
definitely  characterised,  halogen-free  compound  could 
be  isolated  from  the  product  of  the  action  of  isobnt- 
aldehyde  with  pentane- a&-,  octane-aO-,  nonane- ai-, 
and  dccane-a«-diols.  By  the  above  methods  from 
the  appropriate  glycol  and  aldehyde  arc  obtained  the 
cyclic  methylene  derivatives  of  (3 -methyl- (3-ethylprop- 
ane-ay-diol,  b.  p.  150 — 152°  (yield  30%) ;  (3(3-di- 

methy lpropane- ay-diol  (30%)  (cf.  Apel  and  Tollens, 
A.,  1896,  i,  115) :  the  cyclic  ethylidene  derivatives  of 
P-methyl-P-ethylpropane-ay-diol,  b.  p.  356 — 160° 
(30%)  :  the  cyclic  isobulylidene  derivatives  of  pp-di- 
methylpropane- ay-diol,  b.  p.  159 — 161°  (67%) ;  (3- 
methylpentane- ay-diol,  b.  p.  G9 — 70°/12  mm.  (69%) ; 
butane-ay-diol,  b.  p.  42*5 — 43°/10  mm.  (63%) ;  p&-di- 
methylpentane- pS-diol,  b.  p.  67 — 73°/21  mm.  (25%); 
Py-dimethylbutane- py-diol  (pinacol),  b.  p.  59°/13  mm. 
(68%) ;  and  yS-dimethylhexane-yS-diol,  b.  p.  81— 
83°/10  mm.  (66%)  :  and  the  cyclic  hepiylidene  deriv¬ 
ative  of  BB-dimethylpropanc- ay-diol,  b.  p.  234 — 239° 
(78%).  J.  W.  Baker. 

Esters  of  phosphoric  acid.  I.  Phosphates  of 
cetyl  alcohol,  cholesterol,  chloroethyl  alcohol, 
and  ethylene  glycol.  II.  Action  of  ethyl  meta¬ 
phosphate  on  alcohols,  ammonia,  and  some 
amino-compounds.  R.  H.  A.  Plimmer  and 
W.  J.  N.  Burch  (J.C.S.,  1929,  279—291,  292—300). 
—I*  The  interaction  of  phosphoryl  chloride  and  cetyl 
alcohol  in  chloroform  gave  barium  monocelyl  phos¬ 
phate  monohydrate  (from  which  monocetyl  dihydrogen 
phosphate  was  isolated),  calcium  monocetyl  phosjihaie, 
and  dicelylphosphoryl  chloride  (hydrolysis  of  which 
yielded  barium  dicetyl  phosphate  and  dicetyl  hydrogen 
phosphate,  softening  at  46°).  The  action  of  1  mol. 
of  phosphoryl  chloride  on  1  mol.  of  cetyl  alcohol  at 
100°  gave  eetene  as  the  only  isolable  product.  Tri¬ 
cetyl  phosphate  was  obtained  by  the  interaction  of 
cetyl  alcohol  and  phosphorus  pentaehloride  and  by 
boiling  excess  of  cetyl  alcohol  with  phosphoric  oxide 
in  presence  of  ether.  It  gave  sodium  dicetyl  phos¬ 
phate  when  boiled  with  aqueous  sodium  hydroxide. 

The  interaction  of  phosphoryl  chloride  and  chol¬ 
esterol  in  chloroform  solution  gave  bar  mm  mono - 
cholesteryl  phosphate  tetrahydrate  (from  which  mono- 
cholesieryl  dihydrogen  phosphate  and  its  lead ,  silver, 
capper ,  and  sodium  salts  were  obtained)  and  barium 
dicholcsteryl  phosphate  (whence  dicholesteryl  hydrogen 
phosphate  was  prepared).  Tricholesteryl  phosphate 
was  obtained  by  treatment  of  cholesterol  with  phos¬ 
phorus  pentaehloride. 

Analogous  reactions  with  phosphoryl  chloride  and 
ethylene  ehloroliydrin  led  to  tri-$-chloroethyl  phos¬ 
phate ,  b.  p.  I40°/40  mm.,  d  1*39,  barium  (3-hydroxy- 
ethyl  phosphate,  and  barium  di- $-hydroxyethyl  phos¬ 
phate  dihydrate.  The  interaction  of  ethylene  cliloro- 
hy drill  and  phosphoryl  chloride  in  cold  pyridine 
resulted  in  good  yields  of  barium  chloroethyl  phos¬ 
phate  monohydrate ;  the  corresponding  brucine  salt 
|  C2aH.604N„(C2H4Cl)H2P04,4H.0]  was  converted 
into  barium  [3-hydroxy  ethyl  phosphate.  Barium 


chloroethyl  phosphate  was  also  obtained  by  the 
action  of  ethyl  metaphosphate  on  ethylene  ehloro¬ 
liydrin.  Treatment  of  a  saturated  aqueous  solution 
of  trisodium  phosphate  with  ethylene  ehloroliydrin 
resulted  in  the  isolation  of  disodium  (3 -hydroxyeihyl 
phosphate  hexahydrate ,  m.  p.  61°.  A  very  soluble 
salt,  probably  sodium  ethylene  pihosphate, 
C2H402:P0*0Na,  was  formed  by  the  action  of  phos¬ 
phoryl  chloride  on  the  disodium  derivative  of  ethylene 
glycol 

The  various  esters  of  phosphoric  acid  were  com¬ 
pletely  hydrolysed  by  dilute  acids.  The  mono-  and 
di- esters  of  the  aliphatic  alcohols  with  phosphoric 
acid  were  not  hydrolysed,  and  the  triester  was 
hydrolysed  to  the  diester,  by  dilute  alkali.  The 
mono-,  di-,  and  tri-phenyl  phosphates  were  com¬ 
pletely  hydrolysed  by  dilute  alkali.  Sodium  dicetyl 
phosphate  is  also  described. 

II.  Ethyl  metaphosphate  and  absolute  ethyl 
alcohol  interacted  in  chloroform  solution  to  give 
barium  ethyl  phosphate  monohydrate  and  barium  di¬ 
ethyl  phosphate.  ^-Propyl  alcohol  and  ethyl  meta¬ 
phosphate  similarly  gave  barium  ethyl  phosphate, 
barium  di-n-propyl  phosphate ,  and  barium  dipropyl 
pyrophosphate  (whence  barium  propyl  phosphate  was 
obtained).  Cetyl  alcohol  and  ethyl  metaphosphate 
yielded  barium  mono-  and  di-cetyl  phosphates  with 
barium  mono-  and  di -ethyl  phosphates.  Phenol  and 
ethyl  metaphosphate  formed  barium  ethyl  phosphate, 
barium  phenyl  phosphate ,  barium  diethyl  phosphate, 
and  barium  diphenyl  phosphate  tetrahydrate.  Similar 
treatment  of  cholesterol  with  ethyl  metaphosphate 
gave  barium  ethyl  phosphate  and  barium  cholesteryl 
phosphate  tetrahydrate,  cholesteryl  ethyl  ether,  b.  p. 
237°/20  mm.,  being  also  formed.  Passage  of  an¬ 
hydrous  ammonia  through  a  chloroform  solution  of 
ethyl  metaphosphate  gave  ammonium  ethyl  hydrogen 
phosphate  identical  with  the  product  obtained  directly 
from  ethyl  alcohol  and  phosphoric  oxide.  Diammon¬ 
ium  ethyl  phosphate  and  ammonium  diethyl  phosphate 
were  prepared  by  the  action  of  ammonium  sulphate 
on  barium  ethyl  phosphate  and  barium  diethyl  phos¬ 
phate,  respectively. 

The  product  of  the  interaction  of  ethyl  metaphos¬ 
phate  and  hydrazine  (Strecker  and  Heuser,  Ber., 
1924,  57,  1364)  is  hydrazine  ethyl  dihydrogen  phos¬ 
phate,  which  reacted  with  copper  sulphate  to  give 
hydrazine  copper  sulphate  and  copper  ethyl  phosphate. 
Similarly,  ethyl  metaphosphate  formed  with  phenyl- 
hydrazine,  alanine,  and  guanidine,  respectively, 
phenyl  hydrazine  ethyl  dihydrogen  phosphate,  alanine 
ethyl  pyrophosphate  (which  formed  alanine  ethyl 
dihydrogen  phosphate  on  treatment  with  water),  and 
guanidine  diethyl  pyrophosphate ;  in  no  case  were  any 
compounds  isolated  in  which  nitrogen  is  directly 
linked  to  phosphorus. 

The  use  of  ethyl  metaphosphate  for  the  preparation 
of  phosphoric  esters  has  no  advantage  over  the 
alcohol-phosphoric  oxide  reaction. 

R.  J.  W.  Le  FijVRE. 

Silver  salts  of  esters  of  hexosemonoplios- 
pbtoric  acids.  F.  Weinman n  (Bloehem.  Z.,  1929, 
204,  493 — 494). — The  silver  salt  of  Neuberg’s  hexose- 
monophosphorie  ester,  obtained  in  81%  yield  from 
the  barium  salt,  is  a  faintly  yellow  powder  easily 
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soluble  in  cold  water' and,  when  prepared  from  satis¬ 
factory  material,  stable  towards  light.  Its  solution 
soon  gives  a  silver  mirror  when  heated.  The  silver 
salt  of  Robison’s  ester  is,  in  solution,  more  sensitive 
than,  but  otherwise  very  similar  to,  the  salt  of  the 
isomeric  ester.  W.  McCartney. 

Hexosemonophosphate  (Robison).  P.  A. 
Levene  and  A.  L.  Raymond  (J.  Biol.  Chem.,  1929, 
81,  279 — 283). — The  rate  of  hydrolysis  by  OTA- 
hydrochloric  acid  of  the  methyl  glucoside  of  the 
hexosemonophosphate  of  Robison  (A.,  1923,  i,  86) 
indicates  that  the  latter  has  the  structure  of  a  y- 
lactone ;  the  phosj)horic  acid  residue  must  therefore  be 
attached  to  the  e-carbon  atom.  C.  R.  Harington. 

B-Hydroxyetliyl  allyl  sulphide  and  its  deriv¬ 
atives.  S.  M.  Scherlin  and  V.  V.  Vasilevski  (J\  pr. 
Chem.,  1929,  [ii],  121,  173— 176).— See  this  vol.,  293. 

Refractometric  determination  of  formic  acid 
in  the  presence  of  acetic  acid.  J.  Burin  (Chem. 
Listy,  1929,  23,  26—26;  cf.  ibid.,  1920,  14,  6,  45).— 
Objections  raised  against  this  method  by  St’astny  are 
shown  to  be  unfounded,  fairly  accurate  results  (0*2  g. 
of  formic  acid  per  100  c.e.)  being  attained  provided  that 
no  substances  other  than  the  above  acids  and  water 
are  present  in  the  solution.  R.  Truszkowski. 

Thorium  formates.  H.  Reihlen  and  M. 
Debus  (Z.  anorg.  Chem.,  1929,  178,  157 — 176). — 
The  compound  [Th3(HC02)G(0H)5]SCN,7H20  ob¬ 
tained  by  Weinland  and  Stark  (A.,  1926,  498)  by  the 
action  of  potassium  thiocj^anate  on  thorium  formate 
is  now  shown  to  be  potassium  Ji exaf o rmiato - oxyteira - 
hydroxythioc  yanaiotrithoriate , 

K[SCN ( 0H)40 (HC02) 6Th3] ,7H20 .  In  a  vacuum  it 
loses  7H20  rapidly  and  a  further  2H*0  after  being 
heated  for  24  hrs.  at  61°,  being  converted  into  the 
tnoxy- comp ound ,  [Th3(HC02)G03SCN]K.  When  thor¬ 
ium  formate  is  added  to  a  half-saturated  solution 
of  potassium  thiocyanate  until  it  ceases  to  dissolve, 
the  compound 

3K[SCN(0H)40(HC02)GTh3],2K4(SCN)2(0H)o0, 

‘  (HCO2)GTh3],30H*O 
crystallises  on  cooling  to  0°.  The  following  com¬ 
pounds  have  been  obtained  in  a  similar  manner  from 
thorium  formate  and  solutions  of  alkali  nitrate, 
chlorate,  or  perchlorate : 

Na[Th3(HCO2)0O(OH)4NO3],10-6H2O; 
Na[C103(0H)J0(HC02)6Th3],13H20 ; 

Na[Th3(HC02)r0(0H)4C104],9H20 ; 
Na[N03(0H)40(HC02)6Th3],[N03(0H^5(HC02)fiThs], 

2lHo0 ; 

2K[NO3(OH)4O(HCO2)0Th3]>[NO3(OH).(HCO2)sTh3], 

30H2O ; 

K[ClO3(OH)4O(HCO2)0Th3]J2[(OH)2O(HCO2)6Th3]J 

29-5H20. 

Dissolution  of  thorium  hydroxide  in  formic  acid 
yields  crystals  of  thorium  formate ;  as  this  compound 
is  not  an  electrolyte  it  should  be  formulated  as 
[Th3(HC02)12]J9H20 ;  when  treated  with  pure  formic 
acid  on  the  water- bath  the  hydrate  with  3*5H20  is 
obtained,  but  with  water  under  the  same  conditions 
hydrolysis  ensues  with  separation  of  the  complex 
[Th3(HC02)6(0H)6],4H20.  Interaction  of  aqueous 
solutions  of  thorium  nitrate  and  sodium  formate 
affords  two  basic  formates  which  are  most  satisfac¬ 


torily  formulated  as  [Th3(HC02)1Q(0H)2],7H20  and 
[Th3(HC02)9( OH)3],  10II2O .  Electrical  conductivity 
measurements  of  solutions  of  the  neutral  formate 
[Th3(HC02)12],9H20  show  that  the  conductivity 
increases  very  rapidly  with  rise  of  temperature ;  this 
is  ascribed  to  decomposition  of  the  complex  with  the 
formation  of  the  complex  formate 
[(H20)3Th(HC02)3Th(HC02)3Th(H20)3](HC02)s. 

A.  R.  Powell. 

Products  of  partial  hydrogenation  of  higher 
monoethylenic  esters,  T.  P.  Hilditch  and  N.  L. 
Vidyarthi  (Proe.  Roy.  Soc.,  1929,  A,  122,  552 — 
563). — Methyl  oleate,  palmitoleate,  and  erucate  were 
treated  with  hydrogen  at  114 — 220°  in  the  presence 
of  nickel  mounted  on  kieselguhr  (15%  Ni),  the  con¬ 
centration  of  metallic  nickel  present  with  respect  to 
the  ester  being  about  0*5%,  until  their  iodine  values 
were  reduced  by  about  30%.  The  products  of  hydro¬ 
genation  were  examined  by  oxidation  with  potassium 
permanganate  in  hot  acetone  solution,  with  form¬ 
ation  of  free  monoearboxylic  acids  and  monomethyl 
ethers  of  dicarboxylic  acids,  together  with  neutral 
(non-oxidised)  material  of  negligible  iodine  value. 
The  evidence  afforded  by  the  identification  of  the 
dicarboxylic  acids  (and  to  a  smaller  extent  of  the 
monoearboxylic  acids)  indicates  that  the  isomeric 
acids  produced  during  hydrogenation  consist  in  each 
case  of  a  mixture  of  acids  in  which  the  ethylenic 
linking  is  adjacent  to  the  position  occupied  in  the 
original  compound,  and  that  these  acids,  together 
with  the  original  position  isomeride,  are  almost 
certainly  present  in  both  cis-  and  trans-forms  in  the 
hydrogenated  products.  The  proportion  of  a-so- acids 
formed  appears  to  vary  with  the  length  of  the  carbon 
chain.  The  present  results  are  in  full  accord  with 
the  view  previously  expressed  by  Armstrong  and 
Hilditch  (A.,  1925,  i,  355).  L.  L.  Bircumshaw, 

Products  of  partial  hydrogenation  of  some 
higher  poly  ethylenic  esters,  T.  P.  Hilditch  and 
N.  L.  Vidyarthi  (Proc.  Roy.  Soc.,  1929,  A,  122, 
563 — 570  ;  cf.  preceding  abstract). — In  the  case  of 
higher  polyethylenic  esters  the  conclusions  to  be 
reached  from  the  acids  isolated  as  scission  products 
from  the  oxidised  esters  are  complicated  by  the  facts 
that  (a)  the  hydrogenation  process  is  selective,  not 
only  as  regards  the  degree  of  unsaturation  present, 
but  also  to  a  considerable  extent  in  that  each  ethylenic 
linking  is  not  equally  attacked,  and  (6)  isomerisation 
occurs,  as  previously  described  (be.  cii ,),  although 
to  a  smaller  degree.  The  utility  and  limitations  of  the 
procedure  are  illustrated  by  a  description  of  experi¬ 
ments  with  methyl  linoleate  (from  soya-bean  and 
cotton-seed  oil)  and  ethyl  linolenate  (from  linseed 
oil).  It  can  be  deduced  with  certainty  that  the  un¬ 
saturation  in  linoleic  acid  is  in  the  A1-  and  A^-positions, 
whilst  in  linolenic  acid  the  positions  of  the  A1  and 
Ap  linkings  can  be  fixed,  but  it  can  only  be  indicated 
that  the  third  double  linking  lies  beyond  the  fourteenth 
carbon  atom  of  the  chain.  L.  L.  Bircumshaw. 

eo-Hydroxyaliphatic  acids  ;  synthesis  of 
saMnic  acid.  W.  H.  Lycan  and  R.  Adams  (J. 
Amer.  Chem.  Soc.,  1929,  51,  625 — 629). — o Hydroxy- 
aliphatic  acids  are  conveniently  prepared  through 
their  methyl  esters,  which  are  formed  quantitatively 
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by  hydrogenating  6>-aldehydo-esters  (ef.  A,,  1926, 
712)  in  presence  of  platinum  and  ferrous  sulphate. 
The  following  are  described  :  Q-hydroxynowic  acid, 
m,  p,  53 — -54°  {methyl  ester,  b,  p,  137 — 139°/3  mm,. 
dm  0*9588,  ?ix>  1*4438,  and  its  phenylureihane,  m.  p. 
53 — 54° ),  which  gives  at  220 — 230°  a  (?)  dimeric 
intermoleeiilar  ester,  in.  p.  64 — 66° ;  i-hydroxydecoic 
acid,  m.  p.  75 — 76°  {methyl  ester,  b.  p.  145 — 147 °/3 
mm.,  dm  0*9618,  nD  1*4471,  and  its  phenylur  ethane, 
m.  p,  54 — 55°) ;  K-hydroxyundecoic  acid,  in.  p.  65*5 — 
66°  {methyl  ester,  b.  p.  156 — 159°/3  mm.,  dm  0*9542, 

1*4493,  and  its  phenylureihane,  m.  p.  64*5 — 65*5°) ; 
X-hydroxydodeeoic  acid,  in.  p.  83 — 84°  {methyl  ester, 
b.  p.  164 — 166°/3  mm.,  m.  p.  34—35°,  and  its  phenyl - 
urethane,  m.  p.  64 — 65°),  which  is  identical  with 
naturally  occurring  sabinic  acid  (Bougault,  A.,  1909, 
i,  82 ;  cf.  Sinaonsen  and  others,  A.,  1928,  1355),  and 
fi-hydroxytridecoic  acid,  m.  p.  77 — 78°  {methyl  ester, 
b.  p.  170 — 173°,  m.  p.  40*5 — 41*5°,  and  its  phenyl- 
urethane,  m.  p.  73*5 — 74°)  (cf.  Rnzicka  and  Stoll,  this 
voh,  68).  Methyl  hydrogen  decane-XK-dicarboxylaie, 
m.  p.  51*5—52°,  is  a  by-product  in  the  preparation 
of  methyl  K-aklehydoundecoate  {semicarbazone,  m.  p. 
90—92°).  H.  E.  F.  Notton. 

Hydrogen  peroxide  as  an  oxidising  agent  in 
acid  solution.  IX.  Oxidation  of  keto-aeids. 
W.  H,  Hatcher  and  A.  C.  Hill  (Trans.  Roy.  Soc. 
Canada,  1928,  [iii],  22,  III,  211— 220),— The  methods 
of  analysis  of  pyruvic  acid  arc  studied  and  compared. 
Oxidation  by  means  of  alkaline  hydrogen  peroxide  or 
acid  permanganate  is  preferred.  The  oxidation  of 
pyruvic  and  mesoxalie  acids  by  acid  permanganate 
was  investigated  with  special  reference  to  the  effect 
of  concentration  of  mineral  acid.  The  oxidation  of 
these  acids  with  aqueous  hydrogen  peroxide  was  also 
investigated,  the  effects  of  temperature,  concentration, 
alkali,  and  added  mineral  acid  being  given.  In  the 
case  of  pyruvic  acid,  the  formation  of  a  complex 
CH3*C0*C02H,H202  is  assumed.  This  breaks  down 
rapidly  to  give  acetic  and  carbonic  acids.  With 
mesoxalie  acid  there  is  formed  a  complex, 
00(0G2H)2.2H202>  which  decomposes  into  carbonic 
acid,  Mesoxalie  acid  is  about  one  fifth  as  reactive 
towards  hydrogen  peroxide  as  pyruvic  acid. 

A.  J.  Mee. 

Configurative  relationship  of  fi-hydroxy-  and 
p-chlorobutyric  acids,  and  of  g-hydroxybutyric 
acid  with  methylpropylcarbinol.  P.  A.  Leyene 
and  H.  L.  Hauler  (J,  Biol,  Chem.,  1929,  425 — 433). 
— 1  -ka‘Penicn-§-ol,  [«]$  —6*1°  in  ether  (hydrogen 
phthalatc ,  [a]1]'}  — 4°  in  ether;  a  -  n  aph  ihylcarba  mate,  m.  p. 
47—49°,  [ajg  +1*37°  in  alcohol),  gave  with  phosphorus 
pentachloride  &-$-chloro~&a-pentene,  b.  p.  95 — 97°, 
[cc]f  +11*1°  in  ether;  with  ozone  the  latter  yielded 
d-p -chlorobulyric  acid ,  b.  p,  67 — 70°/0*35  mm.,  [a]f 
+11*5°  in  ether,  [«]f  +21*5°  in  water  {sodium  salt, 
[«]d  +15*7°  in  water).  When  reduced  with  hydrogen 
and  palladium,  ^Aa-penten-p-ol  gave  ?-pentan-$-ol, 
and  when  oxidised  with  ozone  it  yielded  2- p- hydroxy- 
butyric  acid;  the  configurative  relationship  of  the 
two  last-mentioned  compounds  is  thus  confirmed  (cf. 
A.,  1927,  591)  and  hydroxybutyric  acid  is  con- 
figuratively  related  to  d-8-chlorobutyric  acid, 

0,  R,  HaBINOTON. 


Hydrates  of  calcium  oxalate.  W.  F.  Jak6b  and 
E,  Luczak  (Rocz,  Chem.,  1929, 9, 41 — 48),— y-Calcium 
oxalate,  CaC204,3H2G,  is  precipitated  in  rhombic 
plates  or  prisms  on  the  gradual  addition  at  0°  of  1% 
ammonium  oxalate  to  0*007 M- calcium  nitrate  or 
chloride  solutions  containing  0*06 liV- normal  sodium 
citrate.  This  modification  is  unstable  at  the  ordinary 
temperature,  and  is  rapidly  converted  into  the  mono¬ 
hydrate  at  40°.  The  P-oxalate,  erroneously  supposed 
by  Souchay  and  Lenfsen  (Annalen,  1856,  100,  308) 
to  possess  3  mols,  of  water  of  crystallisation,  has  in 
reality  only  2*25H20.  It  is  prepared  by  the  addition 
at  40—50°  of  1%  ammonium  oxalate  to  a  0*024Jf- 
solution  of  calcium  salt  containing  normal  sodium 
citrate  (0*Q61J£),  The  crystals  thus  obtained  arc 
flattened  oetahedra,  which  lose  0*2oH20  at  80°,  but 
regain  this  when  kept  at  the  ordinary  temperature. 
Above  100°  a  further  molecule  of  water  is  irreversibly 
lost,  the  stable  monohydrate  being  obtained. 

R.  Truszxowskl 

Ferric  oxalate  and  ferric  oxalate  perchlorate. 
R.  Weixland  and  K.  Rein  (Z.  anorg.  Chem.,  1929, 
178,  219—224), — On  keeping  a  solution  of  ferric 
nitrate  enneahydrate  and  oxalic  acid  in  concentrated 
nitric  acid  in  a  desiccator  over  concentrated  sulphuric 
acid  a  canary-yellow  powder,  Fe2(C204)3,5H2G,  Is 
obtained.  The  compound  dissolves  slowly  in  water, 
but  the  solution  gives  no  reaction  for  oxalic  acid ;  it 
therefore  appears  to  be  a  ferric  salt  of  a  femoxalic 
acid.  When  a  solution  of  ferric  chloride  and  oxalic 
acid  in  perchloric  acid  is  evaporated  on  the  water- 
bath  a  light  green,  microcrystalline,  hygroscopic 
compound,  Fe3C204(C204H2)2(Gl04)5,14H20,  separates. 
A  solution  of  the  compound  in  water  gives  reactions 
for  perchloric  but  not  for  oxalic  acid. 

A.  R.  Powell. 

Mixed  oxalato-fluoro-  etc.  -anions  of  tervalent 
chromium,  iron,  antimony,  and  bismuth.  R. 
Weinland  and  W,  H Abner  (Z.  anorg.  Chem.,  1929, 
178,  275 — 288).— Evaporation  of  a  solution  of  chromic 
nitrate,  oxalic  acid,  and  pyridine  over  sulphuric  acid 
yields  dark  reddish-violet  leaflets  of  pyridine  tri- 
oxalaloirinitratodichromiate , 


[Cr2(C20J)n(N0:j)3(H=0):i]n3,(C;H5N),.  Under  the 
same  conditions  quinoline  yields  quinoline  trioxalaio- 
mtratodichrmniaie,  [Cr2(C20453N03(H20)4]H,(0pH7N)4. 
From  a  solution  of  chromic  acid,  oxalic  acid,  and 
pyridine  hydrofluoride  on  evaporation  minute  satin- 
green  crystals  of  pyridine  dioxalatotrifluorodichromiaie, 
[Cr2{C204)2F3]H,(C-H5N)2,7H20,  are  obtained,  where¬ 
as  from  a  solution  of  chromic  fluoride,  oxalic  acid, 
and  pyridine  pyridine  dioxalatopentafluorodichromiate , 
[Cr2{ C204 ) 2F5]H3 s (CgH 5N) ,5H20 ,  crystallises  as  a  light 
green,  microerystalline  powder.  Addition  of  pyridine 
to  a  solution  of  ferric  hydroxide  in  hydrofluoric  and 
oxalic  acids  yields  pyridine  oxalatodifluorodiaquo- 
ferriate ,  [Fc(C204)F2(H20)2]H,C5H5N,  as  a  white, 
crystalline  powder.  Under  the  same  conditions 
antimony  oxide  affords  pyridine  oxalaiodifiuoro- 
antimomate,  [Sb(C*04)F2]H,C5H5N,  in  large,  rect¬ 
angular  columns.  Antimony  and  bismuth  trichlor¬ 
ides  yield  with  oxalic  acid  and  pyridine  large  well- 
defined  crystals  of  the  complex  compounds 
Sb4(C2O4)5Cl12H10(CsH5N)a  and 
~  ~  H9(C5H5N)4j10H2O.  a.  R.  Powell. 


Bi3(C2O4)4Cl10. 
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Autoracemisation.  R.  Kuhn  and  T.  Wagner- 
Jauregg  (Naturwiss.,  1929,  17,  103 — 104). — The 
autoracemisation  of  ethyl  bromosuccinate  is  due  to 
traces  of  hydrogen  bromide  which  can  be  eliminated 
almost  completely  by  repeated  distillation  in  a  high 
vacuum.  The  pure  ester  is  very  stable  and  the 
raeemisation  constants  in  different  solvents  do  not 
apply.  Not  only  does  hydrobromic  acid  catalyse 
the  raeemisation  in  aqueous  solution,  but  other 
bromides  act  similarly.  The  efficiency  of  a  given 
catalyst  varies  enormously  with  the  solvent,  the 
merest  trace  of  potassium  bromide  exerting  a  marked 
effect  in  acetone  solutions,  whereas  in  methyl  alcohol 
the  same  effect  is  obtainable  only  when  the  bromide 
concentration  is  0*5 — 1*0 N.  Animal  charcoal,  silver 
and  lead  bromides,  lead  oxide,  and  anhydrous  copper 
sulphate  strongly  inhibit  the  raeemisation,  possibly 
through  adsorption  or  combination  with  the  catalyst. 
Chlorides  and  iodides  in  general  catalyse  the  racemis- 
ation  in  acetone,  but  zinc  bromide  is  exceptional  in 
that  it  strongly  inhibits  the  action  of  other  bromides. 

The  raeemisation  of  (+)-nitrodiphenic  acid  in 
cyclohexanone  is  much  more  rapid  in  glass  than  in 
quartz  vessels,  indicating  apparently  the  catalytic 
activity  of  traces  of  alkali.  R.  A.  Morton. 

Cleavage  of  ethyl  aS-dibromoadipate  by- 
secondary  amines.  R.  C.  Fuson  and  R.  L. 
Bradley  (J.  Amer.  Chem.  Soc.,  1929,  51,  599^602). 
—Further  evidence  for  the  mechanism  previously 
proposed  for  this  reaction  (A.,  1928,  738)  is  afforded 
by  the  observation  that,  contrary  to  the  results  of 
von  Braun  (A.,  1926,  1128;  cf.  A.,  1928,  1115),  ethyl 
meso-dibromoadipate  yields  with  di-?i- propylamine 
ethyl  p-dipropylaminopropionate  and  with  piperidine 
75%  of  the  theoretical  of  ethyl  fi-piperidinopropionate, 
h.  p.  114 — 116°/22  mm.,  dP  0*927  {methiodide,  m.  p. 
100—102°),  and  only  a  little  ethyl  aS- dipiper  idino- 
adipate.  H.  E.  F.  Notton. 

Transformations  of  propino-ay-dicarb oxylic 
acid.  F.  Makulec,  R.  Maeachowski,  and  L. 
Manitius  (Rocz.  Chem.,  1928,  8,  576 — 582). — 
Methyl  gluiinate,  b.  p.  101  °/6  mm.,  is  prepared  by  the 
action  of  methyl  sulphate  on  glutinic  acid.  Glutinic 
acid  reacts  with  acetic  anhydride  to  form  4- a cetyl  - 
4  :  6-dihydroxypyrone ;  with  hydrogen  bromide  it 
yields  cis- $-bromoglutaconic  acid ,  m.  p,  140*5°,  the 
anhydride,  m.  p.  148 — 149°,  of  which  is  prepared  by 
the  action  of  acetic  anhydride.  Direct  bromination 
of  glutinic  acid  yields  cis- $y-dibromoglutaconic  acid, 
m.  p.  132°  {anhydride,  m.  p.  93 — 96°),  and  eis-a(3y4n- 
bromoglutaconic  acid,  m.  p.  151°. 

R.  Truszkowski. 

Conjugated  unsaturated  compounds.  VII. 
Determination  of  side-chains  [methyl  groups] 
in  bixin  and  crocetin.  R.  Kuhn,  A.  Winter- 
stein,  and  L.  Karlovitz  (Helv.  Chim.  Acta,  1929, 
12,  64 — 71).— The  oxidation  number  (number  of 
atoms  of  oxygen  necessary  to  oxidise  an  nnsaturated 
acid  to  carbon  dioxide  and  any  stable  acid,  such  as 
acetic)  has  been  determined  for  crotonic  and  sorbic 
acids,  by  oxidation  with  alkaline  potassium  per¬ 
manganate.  The  best  values,  4*91  for  crotonic,  9*75 
for  sorbic  (theory  5  and  10,  respectively),  are  obtained 
by  treating  the  acid  with  0*4iY-permanganate  acidi¬ 


fied  with  phosphoric  acid  on  the  water-bath,  cooling, 
making  alkaline  with  2-Y-sodium  carbonate  solution, 
and  then  heating  for  30  min.  at  90°.  Application  of 
the  method  to  bixin  and  crocetin  gives  values  of 
approximately  45  and  33,  respectively,  which  are  in 
agreement  with  those  necessary  for  yirjXo-tetramethyl- 
octadecanonaene-aa-di carboxylic  acid  and  y^X-tri- 
methyltetradecaheptaene  -  a£  -  dicarboxylic  acid,  re¬ 
spectively  (Kuhn  and  others,  Ivarrer  and  Salomon, 
A,,  1928,  869).  Determination  of  the  acetic  acid 
produced  during  the  oxidation  shows  that  4  mols. 
are  obtained  from  bixin  and  3  mols.  from  crocetin, 
thus  affording  further  confirmation  of  the  above 
formulae.  The  paper  also  contains  an  analysis  of 
Rinkes’  results  (A.,  1917,  i,  660 ;  1928,  1377)  on  the 
oxidation  of  methylbixin.  H.  Burton. 

Ultra-violet  spectroscopic  investigation  of 
p-ketogluconic  acid.  P.  Niederiioee  (Z.  physiol. 
Chem.,  1929,  181,  83 — 87). — The  ultra-violet  absorp¬ 
tion  spectrum  of  p-ketogluconic  acid,  m.  p.  152°, 
[a]f)  —70°,  shows  no  selective  absorption  and  hence 
favours  the  oxy-ring  form  (Ohle  and  Berend,  A., 
1927,  647)  rather  than  the  open-chain  keto-form 
which  contains  two  adjacent  chromophorie  groups. 
In  alkaline  solution,  however,  selective  absorption 
occurs,  a  maximum  at  2750  A.  (s  60*2)  being  observed, 
the  intensity  of  which  depends  on  the  concentration 
of  the  solution,  temperature,  and  the  proportion  of 
alkali,  and  is  assumed  to  be  due  to  the  py-dienol 
form.  After  a  time  the  alkaline  solution  becomes 
yellow,  this  colour  being  destroyed  by  addition  of 
acids  and  reappearing  on  shaking.  The  absorption 
spectrum  of  the  potassium  salt  in  0*2 N~ hydrochloric 
acid  does  not  differ  appreciably  from  that  of  the  free 
acid  in  aqueous  solution.  J.  W.  Baker. 

Synthesis  of  I- 2:3:4: 6-tetramethyl-S-glucono- 
lactone  and  of  1-2  :  3  :  4  :  6  -tetramethyl-8-mann- 
onolactone  from  1-2:3: 5  -trimethylarabo- 
furanose.  W.  N.  Haworth  and  S.  Peat  (J.C.S., 
1929,  350 — 357). — An  improved  method  of  ascent 
from  pentose  to  hexose  is  described ;  e.g.,  2:3:  4-tri- 
methylarabopyranose,  dissolved  in  aqueous  potass¬ 
ium  cyanide,  was  treated  with  methyl  chloroformate ; 
the  product  contained  both  trimethylcarbomethoxy- 
mannono-  and  -glueono - ni triles .  Similar  treatment 
of  l- 2:3:  5-trimethylarabofuranose  led  to  the  two 
lactones  (see  title)  of  trimethylhexonie  acid  (III). 


H  OH 


QN 

9H-0-C02Me 
H-Q-OMe 
MeOC-H 
H04>H 
0H2*0Me 
.  (II.) 


QO.H 
QH  OH 
H-C-OMe 
MeO-Q-H 
HO-Q-H 
CH2*OMe 
(III.) 


Hydrolysis  of  the  mixture  (II)  of  /-3  : 4  :  6-trimethyl- 
2-carbomethoxy-glucono-  and  -mannono- nitriles  was 
effected  by  the  action  of  ethereal  hydrogen  chloride 
and  gave  L2- carbomcthoxy-3  :  4  :  §-trimethylmannonic 
acid  (III),  m.  p.  155°,  a  syrup.  Treatment  of  the 
latter  after  removal  of  the  earbomethoxy-residue  by 
digestion  with  aqueous  barium  hydroxide  and  with 
phenylhydrazine  gave  a  mixture  of  phenylhydrazides , 
m,  p.  Ill — 127°,  resolved  into  the  pkenylhy dr  azide, 
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m.  p.  137 — 139°,  of  trimethy  lmannoni c  acid,  and  the 
phenylhydrazide,  m.  p.  125°,  of  trimethylgluconic 
acid.  Acid  hydrolysis  of  the  former  phenylhydrazide 
afforded  1-3:4:  0 - trimethyl- §-man?ionolactone,  m.  p. 
06 — 97°  (constant),  [a]n  — 112*8°,  whilst  hydrolysis 
of  the  latter  gave  Z-3  :  4  :  6-trimethyl-S-gluconolactone. 
A  fourth  methyl  group  was  introduced  into  this  pair 
of  lactones  by  Purdie’s  method ;  the  products  yielded 
the  phenylliydrazides  of  1-2  :  3  :  4  :  6-tetramethyl-mann - 
onic  and  -gluconic  acids,  m.  p.  183 — 184°,  [a]1,?  +22° 
(in  chloroform),  and  m.  p.  115°,  [a]^  —50°  (in 
ethyl  alcohol),  respectively,  identical  in  all  properties 
except  optical  rotation  with  the  enantiomorphous 
compounds.  Further,  1-2  :  3  : 4  :  §-tetramethyl-§-man7i- 
onolactone  (from  the  corresponding  phenylhydrazide) 
had  [a]l?  —150°  (initially) — >-—58°  (150  hrs.), 
whilst  a  specimen  of  the  d-lactone  from  d-2  :  3  :  4  :  6- 
tetramethyl-d-mannose  gave  [a  I1/*  +150° — ->+63° 
(150  hrs.). 

The  constitution  of  trimethy larabof ur anose ,  I, 
having  been  definitely  settled  previously,  these 
syntheses  confirm  tho  conclusions  previously  stated 
in  the  constitutional  studies  of  y -  and  normal  sugars 
inasmuch  as  it  is  shown  that  these  stand  in  relation 
to  one  another  as  five-atom  ring  compounds  to  six- 
atom  ring  compounds.  The  furanose  type  has  thus 
been  transformed  into  the  pyranose  type  by  a  pro¬ 
cedure  winch  admits  only  of  the  formation  of  a  six- 
membered  ring.  It.  J.  W,  Le  FJivre. 

Conversion  of  tetrametliyl-y-  and  -S-glucono- 
lactones  into  corresponding  mannonolactones 
and  of  trimethyl-y-  and  -S-xylonolactones  into 
corresponding  lyxonolactones.  W.  N.  Haworth 
and  C.  W.  Long  (J.C.S.,  1929,  345— 350).— Supple¬ 
mentary  evidence  to  that  previously  adduced  for  the 
existence  of  two  types  of  ring  structure  among  sugars 
is  given  together  with  a  correlation  of  a  number  of 
methylated  lactones  which  have  already  been  studied 
in  their  relation  to  the  constitution  of  sugars.  Epi- 
merisation  was  accomplished  in  all  cases  by  heating 
with  dilute  aqueous  pyridine.  It  is  suggested  that 
epimerisation  might  proceed  through  an  enolic  lactone 
intermediate  form  rather  than  through  an  enolic  acid 
(or  salt),  since  the  lactone  which  is  less  easily  hydro¬ 
lysed  by  water  is  found  to  be  the  one  which  pre¬ 
dominates  in  the  epimerie  mixture. 

I.  Crystalline  2:3:5:  6-tetramethyl-y-glucono- 
lactone  gave,  after  digestion  with  aqueous  pyridine, 
2:3:5:  6-tetramethyl-y-mannonolactone,  m.  p.  109° 
(recognised  also  as  the  phenylhydrazide,  m.  p.  167°), 
together  with  2:3:5: 6-tetramethylgluconic  acid 
(isolated  as  the  phenylhydrazide,  m.  p.  134 — -136°). 

II.  [With  E.  H.  Goodyear.]  Similar  procedure  in 
tho  ease  of  2:3:5:  6-tetramethyl-y-mannonolactone 
led  to  a  30%  formation  of  2:3:5:  6-tetramethyl- 
y-glueonolactonc. 

III.  2:3:4:  6-Tetrametliyl-S-glueonolactone  epi- 
merised  to  give,  after  treatment  with  phenylhvdraz- 
ine,  the  phenylhydrazide  of  2:3:4:  6-tetramethyl- 
mannonic  acid  (90%  conversion),  m.  p.  184 — 1S5°, 
together  with  the  phenylhydrazide  of  2  :  3  :  4  :  6- 
tetramethylgluconic  acid,  m.  p,  115°. 

IV.  2  :  3  :  4  :  6  -  Tetramethvl  -  3  -  mannonolaetone 
yielded  the  phenylhydrazides  of  2:3:4:  6-tetra- 


methylmannonic  and  2:3:4:  6-tetramethylgluconie 
acids  (conversion  S%). 

V.  The  conversion  of  2:3:  4-trimethyl-S-xylono- 
lactone  led  abnormally  to  a  03%  yield  of  furan- 
car  boxy  lie  acid  together  with  the  phenylhydrazide  of 
2:3: 4-trimethyl  -  lyxonie  acid  (which  was  not 
identical  with  the  phenylhydrazide  of  2:3: 4-tri- 
me thy  1  -S- xy Ion ic  acid,  m.  p.  137 — 138*5°). 

VI.  2:3: 5-Trimethyl-y-xyIonolactone  and  hot 

aqueous  pyridine  led  to  the  phenylhydrazide ,  m.  p. 
142°,  of  2:3:  5 - trimethyl -y - lyxonolac tone  (conver¬ 
sion  60%).  R.  J.  W.  Le  Fevre. 

Selenocyanopropionic  acid.  I.  A.  Fredga 
(J.  pr.  Chem.,  1929,  [ii],  121,  56— 69).— Potassium 
selenocyanate  reacts  smoothly  with  potassium 
a-bromopropionate  in  aqueous  solution  at  the 
ordinary  temperature  to  give  a  50 — 60%  yield  of 
the  potassium  salt,  from  which  a-selenocyanoprop- 
ionic  acid,  m.  p.  69 — 70°,  k  2*31  X 10~3,  is  obtained 
(cf.  Simon,  A.,  1905,  i,  866).  By  fractional  crystallis¬ 
ation  of  the  strychnine  salt  is  obtained  an  active  acid, 
[a]D  +19°,  but  the  acid  regenerated  from  the  quinine 
salt  is  inactive.  Starting  with  d  -  a-  bromopropionie 
acid  was  obtained  potassium  d-selenocyanopropionatc, 
[a]0  +65°,  which  is  probably  pure.  When  the  in¬ 
active  acid  (which  need  not  be  isolated)  is  heated 
with  concentrated  hydrochloric  acid  at  80—90°  it  is 
converted  into  diselcnodi-a-propionic  acul  (I),  which 
is  isolated  in  two  interconvertible  forms,  in.  p.  70*5— 
72*5°  ( ?  meso),  and  m.  p.  107—108°  (1  racemic), 
a -Selenocyanopropionic  acid  is  stable  in  neutral 
solution,  blit  with  concentrated  alkalis  it  is  decom¬ 
posed  with  separation  of  selenium,  the  main  product 
being  I.  In  acid  solution  it  is  smoothly  decomposed 
in  accordance  with  the  scheme  2RSeCN =RSe — |- 
(CN+,  2RSe-=RSc-SeR,  2(CN)-=(CN)2  (R== 

CHMe-COoH).  The  reaction  is  followed  polarimetrie- 
ally  and  with  iV-hydroehlorie  acid  gives  a  constant, 
unimolecular  velocity  coefficient  (9*37  X  10~5  min.-1), 
only  the  first  of  the  above  reactions  proceeding  with 
a  measurable  velocity.  ^-Selenocyanopropionic  acid, 
m.  p.  58°,  k  1*40  X 1CH  {potassium  salt),  is  similarly 
prepared  from  P-chloropropionic  acid.  A  method  for 
the  accurate  determination  of  selenium  is  described. 

J.  W.  Baker. 

Carbohydrates  and  polysaccharides.  XXI. 
Tendencies  of  saturated  and  unsaturated  alde¬ 
hydes  towards  acetal  formation.  H.  Kibbert, 
E.  O.  Hottghtox,  and  K.  A.  Taylor  (J.  Amer.  Chem. 
Soc.,  1929,  51,  611 — 614). — Aa-Unsaturated  alde¬ 
hydes  show  very  little  tendency  to  form  cyclic  acetals 
with  ethylene  glycol  in  presence  of  a  trace  of  dilute 
sulphuric  or  phosphoric  acid.  Thus,  einnamaldehyde 
and  crotonaldehyde  give  negligible  yields  of  the 
corresponding  acetals  and  a-methy  1  -  P- ethy lacral de - 
hyde  gives  10%  of  the  theoretical  yield  of  impure 
ethylene  ct-methyl-$-eihylacrylidene  ether,  b.  p.  170 — 
174°/12  mm.  a-Chlorocinnamaldehyde,  however, 
gives  22%  of  ethylene  oi-cUorocinnamylidme  ether, 
m.  p.  69 — 70°,  and  a-chlorocrotonaldehyde,  22%  of 
ethylene  a-chlorocroionylidene  ether,  b.  p.  76 — SO0/ 
14  mm.  Py-Dichloro-y-phenvlpropaldehyde  gives 
37%  of  ethylene  $y-dichloro-y-phenylpropylidene  ether, 
b.  p,  164— 106°/8  mm.,  and  Py-dichlorobutaldehyde, 
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50%  of  ethylene  $y-dichlorobutylidene  ether,  b.  p.  100 — 
105°/13— 15  mra.  H.  E.  F.  Notton, 


Structure  of  the  higher  carbohydrates.  M. 
Bergmann  (Z.  physikal.  Chem.,  1928,  139,  692— 
694). — The  mechanism  of  the  reduction  of  (B- hydroxy- 
propaldehyde  and  its  acetyl  derivative  in  relation  to 
the  structure  of  carbohydrates  is  discussed. 

L.  S.  Theobald. 

Parachor  and  chemical  constitution.  X. 
Singlet  linkings  in  chelated  co-ordination  com¬ 
pounds.  S.  Sugdkn  (J.C.S.,  1929,  316— 330).— Of 
the  two  possible  formulae  (I  and  II)  for  chelated 
metallic  derivatives  of  p-diketones  I  is  preferred 
from  a  consideration  of  atomic  neutralities.  Measure¬ 
ments  of  the  paraehors  of  these  substances  support 
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this  preference,  since  in  every  case  the  parachor 
anomaly  associated  with  the  presence  in  a  compound  of 
a  singlet  linking  or  linkings  is  found.  Surface  tensions 
were  determined  by  the  method  of  maximum  bubble 
pressure.  Paraehors  for  six-membered  chelate  ring 
compounds  were  as  follows  :  ethyl  thalloacetoaeetate, 
[P] =332*2 ;  dimethyl  thallium  benzoylacctonate, 

|  P] =523*7  ;  beryllium  acetylaeetonate,  [P]— 4704; 
beryllium  propionylacetonate,  [P]= 539*0 ;  aluminium 
acetylacetonate  [P] =680*5 ;  aluminium  propionyl¬ 
acetonate,  [P] =788*0.  Prom  the  values  obtained 
in  the  cases  of  thallous  ethoxide,  formate,  acetate, 
and  nitrate,  mercury  diphenyl,  lead  tetraethyl,  basic 
beryllium  propionate,  and  boron  acetylaceton©  di¬ 
fluoride  (177*3,  150-3,  183*5,  177*3,  448*7,  456*6,  9854, 
and  300*6,  respectively)  new  atomic  paraehors  (viz., 
thallium,  65*5 ;  mercury,  68*7  ;  lead,  76*2 ;  beryllium, 
38;  aluminium,  39)  have  been  extracted.  Metallic 
mercury  had  [P]=69*4.  In  the  cases  of  beryllium 
and  aluminium  duplet  formulation  of  chelate  deriv¬ 
atives  leads  to  an  inadmissable  negative  parachor. 
The  formula  ATTAlBrJ"'  is  excluded  for  aluminium 
bromide ;  the  figure  found,  457*6,  agrees  better  with 

(III).  The  following  sub- 

stances  are  evidently  open-chain  and  not  chelate 
rings  :  ace tylaeetone,  [P]= 2454;  propionylacetone, 
[P]— 279*7  ;  benzoylaeefcone,  [P]  =382*4;  and  stannic 
bisacetylacetone  dichloride,  (C5H*(X)oSnCl23  [P]= 
fll7*2.  E.  J.  W.  Le  PfivRE. 


Degradation  of  /.-arabinose.  V.  Dettlofeu  and 
R.  J*  Selva  (J.C.S.,  1929,  225— 227).— Tetra-acefcyl- 
arabononitrile,  m.  p.  119— 120°,  by  treatment  with 
a  solution  of  sodium  in  methyl  alcohol,  gives  a  syrup 
containing  erythrose  and  inorganic  salts.  A  purer, 
nearly  ashless,  and  dextrorotatorj^  product  is  obtained 
by  the  action  of  barium  hydroxide  and  silver  carbon¬ 
ate  on  arabononitrile.  Oxidation  of  the  syrup 
isolated  in  the  former  experiment  leads  to  a  mixture 
of  calcium  oxalate  and  meso tartrate, 

R.  J.  W«  Le  PivRB, 

Acetone  [isopropylidene]  sugars.  XVI. 
AAltromethylose,  chinovose,  and  dig  itoxose. 


*  System  of  the  methylpentoses  K.  Freudek- 
berg  and  K.  Raschig  (Ber.,  1929,  62,  [U],  373 — 383; 
cf.  A.,  1927,  858). — Di?sopropyIidenegalactose~5~iodo- 
hydrin  is  converted  by  sodium  raethoxide  in  methyl 
alcohol  at  125 — 130°  into  the 
unsaturated  compound  (I),  b.  p. 
Il’CO^  -  133°/15  nnn,  m.  p.  86°,  [aft 

OOH  (i.)  —128°  in  5-tetrachloroethane, 

M— v  which  is  hydrogenated  in  pres- 

0*Q*H  ^>0Me*  enee  of  spongy  platinum  to  a 
CFO--7  mixture  of  ditsopropylidene- 

CEL  methylpentoses,  b.  p.  128°/13 

mm.,  [af°  —60*6  in  substance,  from  which  d-fucose 
is  isolated  after  hydrolysis.  The  separation  of  the 
mixed  methylpentoses  is  best  effected  by  removal  of 
the  greater  part  of  the  d-fucose  as  the  sparingly 
soluble  p-tolmnemityhonylhydmzone,  m.  p.  175°,  [a]}; 
+17*1°  in  pyridine  (l^ttcoae-’p-iohimemdphonylhydr- 
azone,  m.  p,  174°,  [a]g  —17*0°  in  pyridine,  is  de¬ 
scribed),  after  which  i-altromethyloso  is  isolated  as 
the  p - bronxophenylhydrazone ,  m.  p.  178°  (converted 
in  boiling  amyl  alcohol  into  an  isomeride,  m.  p.  155w), 
The  new  sugar  is  lsevorotatory,  but  has  not  been 
obtained  crystalline.  It  gives  a  phenylosazmie ,  m.  p. 
185°,  [a]D  about  +75°  in  pyridine-alcohol  (2  :  3  vols.), 
a  p -bromophenylosazone,  m.  p.  203°,  and  a  freely- 
soluble  phenylhydrazone,  m.  p.  132°,  [a]D  about  —1° 
in  pyridine. 

Chinovose,  the  sugar  component  of  a-  and  p- 
chinovin,  has  been  considered  identical  with  alio* 
or  altro-methylose,  but  this  view  is  irreconcilable 
with  the  m.  p.  of  the  respective  phenylosazones. 
P-Chinovin  has  therefore  been  converted  into  u  ethyl- 
chino  voside, 51  b.  p.  136°/1  mm.,  fafif  +106°  in  alcohol, 
which  on  hydrolysis  is  found  to  give  exclusively 
d-epirhamnose,  identified  by  mixed  m.  p.  and 
mutarotation  as  osazone  and  p-bromophenylosazone. 
The  name  14  chinovose  ”  should  therefore  be  deleted 
from  the  literature. 

Windaus  and  Schwarte  (Nadir.  Ges.  Wiss.  Got¬ 
tingen,  1926)*  have  obtained  from  the  anhydride  of 
digitoxose  a  methylpentose  to  which  they  assign  the 
structure  of  Z-altrome  thy  lose.  The  crystalline  sugar 
does  not  induce  solidification  in  the  syrupy  Laltro- 
metlivlose  and  the  compounds  differ  in  optical 
activity.  Tho  p-bromophenylosazones  are  closely 
similar  to  one  another  in  m,  p.  (and  mixed  m*  p.), 
but  their  specific  rotations  are  of  opposite  sign.  The 
sugar  cannot  therefore  be  either  I-altro-  or  Z-allo- 
methylose  and  the  configuration  of  digitoxose  is  ren¬ 
dered  quite  uncertain. 

For  the  systematic  nomenclature  of  the  methyl¬ 
pentoses,  it  is  proposed  to  follow  Votocok’s  plan  of 
suffixing  the  term  “  methylose  ”  to  the  root  syllable 
of  the  corresponding  hexose,  thus  “  manno-methyl- 
ose,”  whilst  retaining  the  terms  **  rhamnose,  fueose, 
epirhamnose,  epifueose.”  The  expression  “  iso- 
rhamnose  ”  should  be  abandoned  in  favour  of  epi- 
rhamnose.  The  name  44  rhodeose  ”  for  the  antipode 
of  natural  Z-fucose  is  superfluous,  as  are  all  names 
dependent  on  it. 

Three  of  the  natural  methylpentoses  may  be  derived 
by  disproportionation  in  the  plant  of  two  natural 
hexitois ;  sorbitol  (<f -epirhamnose)  and  dulcitol 
(rf-fucosc  and  f-fucose).  For  natural  Lrhamnose  an 
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explanation  from  natural  mannitol  is  insufficient.  A 
common  explanation  for  the  conversion  of  dextrose 
into  the  niethylpentoses  may  be  found  in  the  fission 
of  inositol  and,  possibly,  qnercitoL  H.  Wren. 

Photosynthesis  of  naturally  occurring:  com¬ 
pounds.  IV.  Temperature  coefficient  of  the 
photosynthesis  of  carbohydrates  from  carbonic 
acid.  E«  C.  C.  Baly  and  N.  R.  Hood. — See  this 
yoI.,  408. 

Acetylation  of  carbohydrates  with  acetic  an¬ 
hydride  and  alkali  thiocyanates.  Y.  Tsuzuki 
(Bull.  Ckem.  Soc.  Japan,  1929,  4,  21—23). — Starch 
is  readily  acetylated  by  acetic  anhydride  in  presence 
of  lithium,  sodium,  or  calcium  thiocyanate,  and 
lithium  or  sodium  iodide,  but  the  product  differs 
from  that  previously  described  (this  voL,  175)  since 
it  disperses  only  slowly  in  organic  media,  forming 
highly  viscous  solutions.  Hydrolysis  of  tho  acetyl 
derivative  regenerates  a  product  similar  to  the 
original  starch.  Acetylation  of  dextrose  and  galact¬ 
ose  with  acetic  anhydride  and  dry  sodium  thio¬ 
cyanate  yields  P-penta-acetylglucosc,  [a]\*  +4*4°  in 
acetic  acid,  and  (3-penta-acetylgalactose,  [a]IJ  +25*5° 
in  chloroform,  respectively.  Similar  results  are 
obtained  using  potassium  thiocyanate. 

H.  Burton. 

Influence  of  hydrogen  sulphite  solutions  on 
sugars  at  higher  temperatures.  E,  Hagglund 
(Ber.,  1929,  62,  [ B ],  437—440;  cf.  this  voL,  297). — 
The  possibility  that  dextrose  is  converted  by  sodium 
hydrogen  sulphite  solutions  into  non-  or  fully- 
reducing  polymeric  sugars  is  excluded,  since  the 
solutions  when  heated  with  hydrochloric  acid  directly 
or  after  fermentation  do  not  exhibit  an  increase  in 
reducing  power.  The  presence  of  sorbitol  in  the 
solutions  could  not  be  established,  but  cZ-gluconic 
acid  is  produced.  The  hydrogen  sulphite  ion  thus 
oxidises  the  sugar  to  the  aldonic  acid,  whereby  the 
thiosulphate  ion  is  produced.  The  rate  of  reaction 
therefore  increases  with  the  concentration  of  hydrogen 
sulphite  ion  and  sugar  as  previously  established 
{loc.  cit.).  H.  Wren. 

Quantitative  determination  of  acetone  groups. 
A.  Grun  (Ber.,  1929,  62,  [B],  473— 474).— The 
application  of  the  method  described  by  Eisner  (this 
voL,  50)  to  uopropylidene  sugars  has  been  indicated 
previously  by  the  author  (Grun  and  Limpacher,  A., 
1926,  632).  H.  Wren. 

Constitution  of  I-glucosan  [p-glucosan],  K, 
Josephson  (Ber.,  1929,  62,  [B],  313—316;  cf. 
Pictet,  A.,  1920,  i,  819 ;  Irvine  and  Oldham,  J.C.S., 
1921,  119,  1744 ;  Karrer  and  Smirnov,  A.,  1921,  i, 
766). — 6-Triphenylmethyl-P-methylglucoside,  m.  p. 
about  105 — 110°,  or,  after  solidification,  m.  p.  about 
148°  (corr.)  (cf.  Helferich,  A.,  1924,  i,  500),  is  con¬ 
verted  by  benzoyl  chloride  in  cold  pyridine  into 
2:3:  4  -  tribenzoyl-§4riphenylmelhyl  -  p  -  meihylglucoside 
(+ IMeOH),  m.  p.  99—101°.  The  product  is  very 
rapidly  transformed  by  hydrogen  bromide  in  glacial 
acetic  acid  in  the  presence  of  chloroform  at  0°  into 
2  :  3  : 4:4ribenzoyl"$-?nethylglucoside,  transformed  by 
acetic  anhydride  in  pyridine  at  the  atmospheric 
temperature  into  6 -acetyl -2  :  3  ;  4-tribenzoyl-p- 


methylglucoside,  m.  p.  150°  (corr.),  [a]^syellow  —6*9° 
in  chloroform,  identical  with  the  product  obtained 
by  Bergmann  and  Koch  (see  below)  from  p-glucosan. 
Provided  that  an  unknown  change  in  the  position  of 
groups  does  not  occur  when  p-glucosan  is  used  as 
initial  material,  the  presence  of  a  1  :  6-oxygen  bridge 
is  confirmed.  H.  Wren. 

Acyl  derivatives  of  glucose  and  p -methyl- 
glucoside  from  l-glucosan  [B -glue  os  an].  K. 
Josephson  (Ber.,  1929,  62,  [13],  317 — 321 ;  cf.  pre¬ 
ceding  abstract). — Attempts  to  remove  only  the 
6 -acyl  group  of  6-acetyl- 2  :  3  :  4- tribenzoyl -p-methyi- 
glucoside  (cf.  Bergmann  and  Koch,  following  abstract) 
by  means  of  1  mol.  or  a  slight  excess  of  alkali  show 
that  the  process  cannot  be  carried  out  in  this  sense 
but  that  about  half  the  original  material  is  recovered 
unchanged  whereas  the  remainder  is  hydrolysed  to 
products  from  which  a  dibenzoyl-fi-methylglucoside, 
m.  p.  167*5— 168*5°  (corr.),  has  been  obtained 
crystalline.  The  product  is  converted  by  acetic 
anhydride  in  pyridine  into  diacetyldibenzoyl-$~methyl- 
glucoside ,  m.  p.  166°,  and  by  benzoyl  chloride  in 
pyridine  into  tetrabenzoyl- P-methy lglucoside,  m.  p. 
160 — 161°  (cf.  Fischer  and  Helferich,  A.,  1911,  i, 
802).  Tribenzoy  1- p-glucosan  is  converted  by  succes¬ 
sive  treatment  with  hydrogen  bromide  in  glacial 
acetic  acid  and  silver  benzoate  into  6-acetyl-l  :  2:3:4- 
tetrabenzoylglucose,  m.  p.  183—184°  (corr.),  hydrolysed 
by  mild  treatment  with  aqueous  sulphuric  acid  in 
the  presence  of  acetone  to  a  substance  regarded  as 
2:3:  4 -tribenzoylghccose,  m.  p.  189—191°  (corr.),  on 
the  assumption  that  acyl  migration  has  not  taken 
place  during  the  change.  It  is  converted  by  acetic 
anhydride  and  pyridine  into  diacetyltribenzoylglucos e, 
m.  p.  178 — 183°  after  softening  at  about  167°,  which 
does  not  appear  uniform.  H.  Wren. 

Preparation  of  mixed  acetylated  sugars.  M. 
Bergmann  and  F.  K.  V.  Koch  (Ber.,  1929,  62,  [B], 
311 — 313 ;  cf.  Ohle  and  Spencker,  A.,  1926,  1126). 
— Tribenzoyl-P-glucosan,  m.  p.  201 — 202°  (corr.), 
dissolved  in  chloroform,  is  converted  by  a  saturated 
solution  of  hydrogen  bromide  in  glacial  acetic  acid 
into  acetyltribenzoylglucose  bromohydrin  (I ;  R— 
Br),  converted  by  methyl  alcohol  and 
silver  carbonate  into  §-acetyl-2  :  3  :  4- 
tribenzoyl-$-methylglueoside  (I ;  R= 
OMe),  m.  p.  150—151°  (corr.),  [a]J; 
-—5*15°  in  s-tetrachloroethane,  [oc]D 
—6*5°  in  chloroform.  With  silver 
acetate  the  bromohydrin  affords 
1  :  6  -  diacetyl  -  2  :  3  :  4  -  iribenzoylgluc  - 
ose  (I;  R=OAc),  m.  p.  172—173° 
(corr.),  [a]u  -{-24*75°  in  s-tetrachloroe thane. 

H.  Wren.  ^ 

New,  unsaturated  anhydro-sugars.  II.  K. 
Maurer  (Ber.,  1929,  62,  [B],  332—338;  cf.  A.,  1927, 
751). — The  action  of  diethylamine  on  acetobromo- 
glucose  in  the  presence  of  benzene  under  somewhat 
modified  conditions  affords  tetra-acetylglucoseen  (I), 
m.  p.  65 — 66°,  [a ]'{J  —20*71°  in  ethyl  alcohol,  in  51% 
yield  (for  nomenclature  cf.  Helferich  and  Himmen, 
A.,  1928,  1221).  The  constitution  of  the  compound 
is  established  by  its  conversion  into  glucosazone  by 
the  restricted  action  of  phenylhydrazine  in  boiling 
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50%  acetic  acid  (whereby  the  loosening  effect  of  the 
double  linking  on  the  acetyl  groups  is  remarkable) 

p— CH  - “-QH-OH 

1  C-OAc  OH-OOAo 

(I.)  6  CH*OAc  0 .  CH-OAc  (ii.) 

1  CH*OAc  CH*OAc 

L_  CH  I - OH 

CH2*OAc  CH2-OAc 

and  by  its  oxidation  by  potassium  permanganate  to 
potassium  triacetylarabonate ,  m,  p,  214 — 215°,  hydro¬ 
lysed  to  potassium  d-arabonate,  which  yields  the 
phenylhydrazide  of  d-arabonic  acid,  m,  p,  214°.  The 
products  obtained  by  hydrolysis  of  the  tetra-acetyl- 
anhydro -sugar  with  methyl-alcoholic  ammonia  and 
sodium  methoxide  contain,  respectively,  nitrogen 
and  sodium;  1  mol.  of  the  sugar  neutralises  5  mols. 
of  sodium  hydroxide.  The  compound  cannot  be 
hydrogenated  eatalytically  or  caused  to  add  water 
at  the  double  linking.  It  adds  2  atoms  of  halogen 
without  giving  crystalline  products,  since  halogen 
hydride  is  subsequently  eliminated.  Successive  treat¬ 
ment  of  the  compound  in  anhydrous  ether  with 
chlorine  until  the  colour  of  the  gas  just  persists 
followed  by  silver  carbonate  and  water  gives  a  partly 
acetylated  hydrate  (II),  m.  p.  116—118°,  [a]g  +14-2° 
to  +54*45°  in  5  days  in  water,  and  a  strongly  halogen- 
ated  syrup  which  retains  chlorine  very  firmly.  The 
hydrate  reduces  cold  Fehling’s  solution  and  decolorises 
permanganate,  but  not  bromine  water.  It  does  not 
react  with  phenylhydrazine  in  acetic  acid,  but,  after 
pre-treatment  with  alkali,  it  affords  glucosazone. 
Acetylation  of  the  hydrate  gives  a  crystalline  sub¬ 
stance  of  unknown  constitution  in  the  production 
of  which  acetyl  groups  are  removed.  Protracted 
chlorination  of  the  anhydro-sugar  gives  a  crystalline 
product  apparently  containing  3  atoms  of  halogen 
per  sugar  complex ;  these  are  so  firmly  retained  that 
their  removal  or  exchange  with  the  usual  reagents 
has  not  been  found  possible.  If  the  tetra-acetyl- 
anhydro-sugar  is  warmed  with  aqueous  sodium  pyro¬ 
phosphate  solution,  the  amount  of  inorganic  phosphate 
remaining  in  the  solution  diminishes  with  increasing 
amount  of  the  sugar.  Dextrose  and  tetra-acetyl- 
glucose  do  not  produce  this  effect.  H.  Wren. 

Preparation  of  a-  and  p-methylglucoside, 
I.  S.  Patterson  and  J.  Robertson  (J.G.S.,  1929, 
300— 302),— When  a  solution  of  pure  anhydrous 
dextrose  in  twice  its  weight  of  dry  methyl  alcohol 
containing  3%  of  hydrogen  chloride  is  boiled  for 
4*5  hrs.  or  longer  at  the  ordinary  pressure,  a-  (42*6%) 
and  fi-methylglucoside  (2*5%)  are  obtained.  If,  after 
removal  of  a-methylglueoside,  boiling  be  continued 
with  further  addition  of  hydrogen  chloride,  a-methyl- 
glucoside  is  produced  at  the  expense  of  (3 -methyl - 
glucoside;  a  total  yield  of  75%  may  be  obtained. 

R.  J.  W.  Le  PivEE, 

Structure  of  S~ (para )glucochloralose.  H,  W. 
Coles,  L.  D.  Goodhue,  and  R.  M.  Hixon  (J.  Amer. 
Chem,  Soe.,  1929,  51,  519— 524).— The  constitution 
of  this  compound  is  discussed,  a  formula  of  the  cyclic 
acetal  type  being  preferred  to  those  proposed  by 
Kctet  and  Reichel  (A.,  1923,  i,  755)  and  by  Hanriot 
and  Kling  (A.,  1913,  i,  593).  Its  conversion  into  two 
dichloralglucoses  and  its  reduction  and  subsequent 


hydrolysis  to  dextrose  and  dichloroacetaldehyde  are 
confirmed.  With  methyl  sulphate  and  solid  sodium 
hydroxide  at  60°  it  yields  trimetkylparackloralose ,  m.  p. 
109—110°  (optically  inactive),  which  cannot  be  further 
methylated,  but  yields  a  monoacetyl  derivative  (to 
be  described  later)  and  reacts  with  magnesium  methyl 
iodide.  Ohloral-yz^-trimethylglucose ,  m.  p.  120°, 
—29*01°  in  chloroform,  from  ys+trimethylglucoae 
and  chloral,  does  not  contain  an  active  hydrogen  atom, 
Trimethylparachloralose  is  reduced  by  aluminium 
amalgam  to  dichloroacetaldehydetrimethylglucose,  m .  p, 
68°,  which  yields  dichloroacetaldehyde  when  hydro¬ 
lysed  with  A7-hydroehloric  acid,  and  by  sodium 
amalgam  and  water  to  chloroacetaldehydetrimethyl- 
glucose,  b.  p.  155 — 160°/4  mm.,  which,  like  the 
preceding  compound,  requires  such  concentrated  acid 
for  its  hydrolysis  that  the  methylated  sugar  obtained 
is  rendered  unidentifiable.  H.  E.  P.  If  otto  N. 

Carbohydrates.  ¥1.  Derivatives  of  1 -amino- 
glucose.  P.  Brigl  and  H.  Ejspeler  (Z.  physiol. 
Chem.,  1929, 180,  38 — 63). — Acetylation  of  1-amino* 
glucose  (Ling  and  Nanji,  J.C.S.,  1922,  121,  1682) 
with  pyridine  and  acetic  anhydride  yields  a  mixture 
of  pe,nta-ace£yl- 1  -aminoglucose,  m.  p.  159—160°  (de¬ 
comp.),  [a]  +16°  (converted  by  the  action  of  methyl- 
alcoholic  ammonia  at  the  ordinary  temperature  into 
a -18-acetylglucosidylamine,  decomp.  257°,  [a]  —23+°), 
and  octa-acetyl-a-diglucosidylamine,  m.  p.  216—217° 
(decomp.),  [a]  +87°  (also  obtained  by  acetylation, 
without  isolation,  of  a-diglucosidyiamine,  'which  is 
obtained  by  the  action  of  anhydrous  dextrose  on 
1 -aminoglucose  in  pyridine  at  75—80°).  Deacetyl¬ 
ation  of  the  latter  product  with  methyl-alcoholic 
ammonia  yields  a-diglucosidylamine,  decomp.  167— 
168°,  initial  [a]  +85*1°,  not  identical  with  the  com¬ 
pound  obtained  by  Sjollema  (A.,  1899,  i,  732),  the 
latter  being  $-diglucosidylamine,  decomp.  122—123° 
(loc.  cit.,  m.  p.  132 — -134°),  initial  [a]  —20°,  which  by 
acetylation  yields  $-octa~acetyldiglucosidylami?ie,  sin¬ 
tering  at  135 — *140°,  clearing  at  190—192°,  partial 
conversion  into  the  a -form  taking  place,  [a]  +7*6°. 
Under  appropriate  experimental  conditions  either 
the  oc-  or  (3-octa-acetate  can  be  obtained  from  both 
forms  of  the  parent  amine  (which  exhibits  mutarot- 
ation)  and  they  exhibit  mutarotation,  especially  in 
the  presence  of  acids  (equilibrium  66%  a-oeta-acefcafce). 
Acetylation  of  either  the  a-  or  (3-oeta-acetate  or  of 
penta-aeetyl- 1  -aminoglucose  with  acetic  anhydride 
and  zinc  chloride  yields  !$-acelylocta-acetyldiqlucosidyl~ 
amine ,  m.  p.  192°,  [a]  —9*2°.  By  the  action  of 
nitrous  gases  on  an  ethereal  solution  of  the  a-oeta- 
aeetate  is  obtained  the  niirosoamine,  m.  p.  204 — 205° 
(decomp.),  [a]  +80*4°,  which  is  reconverted  into  its 
parent  by  hot  alcohol,  and  by  hydrolysis  with  methyl- 
alcoholic  ammonia  at  the  ordinary  temperature 
yields  a-diglu cos idyln iirosoamine,  which  could  not  be 
obtained  crystalline  but  was  reacetylated  to  the  octa- 
acetylnitrosoamine,  or  converted  by  the  Schott  en— 
Baumann  reaction  into  a-octabenzoyldiglucosidyl - 
nitrosoamine,  m.  p.  202—203°  (decomp.),  [a]  +81T°. 
By  heating  with  acetic  anhydride  and  zinc  chloride 
this  yields  l-acetyl-2  :  3  : 4  :  6-lelrabenzoylglucose, 
m.  p.  159—160°,  [a]  +78*9°,  whilst  the  corresponding 
octa-acetyl  derivative  yields  penta-acetylglucose. 
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The  corresponding  fi-octa-acetyldiglucosidylnitroso- 
amine ,  m.  p.  218 — 220°  (decomp.),  [«]  +12-5°,  is 
obtained  similarly  from  the  £-oeta-acetate,  or  by  the 
action  of  sodium  nitrite  on  an  acetic  acid  solution 
of  the  a-octa-acetate,  which  is  partly  converted  into 
the  fbform  during  the  reaction.  The  supposed  hepta- 
benzoyl  derivative  of  1-aminoglucose,  m.  p.  91°, 
obtained  by  Schinuek  (A,,  1923,  i,  1062)  is  shown  to 
be  a  mixture  from  which  a  substance,  m.  p.  180—182°, 
[a]  +16*7°,  not  a  heptabenzoate,  can  be  isolated. 

J.  W.  Baker. 

Constitution  of  nodakenin,  a  new  glucoside 
from  Peuccdanum  deeursivmnt  Maxim.  I.  J. 
Arima  (Bull,  Chem.  Soc.  Japan,  1929,  4,  16 — 20). — 
Mainly  an  account  of  work  already  reviewed  (A., 
1927,  599).  The  following  appears  to  be  new. 
Nitration  of  nodakenetin  (loc.  cit.)  with  warm  nitric 
acid  (d  1*2)  gives  a  m7ro-derivative,  m.  p.  206—207°, 
whilst  fusion  with  potassium  hydroxide  and  a  small 
amount  of  water  at  190—200°  affords  resorcinol, 
acetic  acid,  and  a  phenolic  substance,  G8H804,  m.  p. 
258—260°.  When  nodakenetin  is  heated  with  aque¬ 
ous-alcoholic  potassium  hydroxide  iso nodakeneiic  acid . 
C14H1605,  m.  p.  205—206°  (decomp.)  { silver  salt),  is 
obtained.  This  is  methylated  by  diazomethane, 
forming  dimethylisonodakenetic  acid,  m.  p.  65 — 67°. 
It  is  concluded  that  nodakenetin  contains  a 
*OC6H4*OCO*  (1  :  3)  grouping.  H.  Burton. 

Constitution  of  carthamin.  I.  (Miss)  C. 
Ktjroda  (Proc.  Imp.  Acad.  Tokyo,  1929,  5,  32 — 33; 
cf.  J.C.S.,  1910,  97,  1415) When  crude  carthamin 
is  treated  with  cold  dilute  hydrochloric  acid,  dried, 
and  crystallised  from  dilute  methyl  alcohol,  iso- 
carthamin ,  C21H20O10,  is  obtained  as  the  dihydrate, 
yellow  needles,  m.  p.  228°,  losing  1H20  at  60°  in  a 
vacuum  and  2H20  at  100°  in  a  vacuum.  It  is 
unstable  and  when  exposed  to  air  passes  into  a  red, 
amorphous  powder.  ^soCarthamin  is  isomeric  with, 
and  is  converted  into,  carthamin  (red  needles)  when 
treated  with  pyridine ;  carthamin  and  isocar thamin 
are  glucosides ;  hydrolysis  with  dilute  mineral  acid 
yields  1  mol.  of  dextrose.  C.  W.  Shopper. 

Lignin  and  cellulose.  IX.  Cellulose.  K. 
Freudenberg  (Ber.,  1929,  62,  [fl],  383—386;  cf. 
A.,  1928,  1227).— The  synthesis  of  triinethylglucose 
anhydride  (Freudenberg  and  Braun,  A.,  1928,  399) 
is  disproof  of  the  hypothesis  of  Hess  that  cellulose  is 
composed  of  monomeric  glucose  anhydride  units, 
since  the  compound  should  be  identical  with  the  tri- 
methylcellulose  of  his  conception,  whereas  it  shows 
completely  different  properties.  It  is  considered  that 
cellulose  can  be  represented  by  a  formula  based  on 
ecllobiose  linkings  and  that  the  usual  doctrine  of 
valency  is  adequate.  Hess’  more  recent  conception 
of  ecllobiosan  as  unit  of  cellulose  (cf.  A.,  1928,  1225) 
is  based  mainly  on  the  isolation  of  a  biosan  hexa- 
acetate  by  tho  cautious  acetolysis  of  cellulose.  Pre¬ 
parations  which  have  been  precipitated  with  methyl 
alcohol  give  analytical  values  generally  according 
with  those  required  by  a  biosan  hexa-acetate.  After 
dissolution  in  acetone,  precipitation  with  water,  and 
careful  desiccation,  the  percentage  of  acetyl  is  uni¬ 
formly  greater  (45*8  instead  of  44*8%)  than  that 
expected .  The  product  is  therefore  not  a  biosan  but 


a  polysaccharide  with  a  mean  chain  length  of  10 — 
16  members.  This  view  is  confirmed  by  its  reducing 
power  towards  Fekling’s  solution  if  tho  comparative 
reducing  powers  of  cellobiose  and  dextrose  are  used 
as  bases  of  comparison.  The  biosan  cannot  be 
regarded  as  the  unit  of  cellulose  and,  contrary  to 
Hess  (loc.  cit .),  the  yield  of  cellobiose  is  thoroughly 
significant  in  judging  the  constitution  of  cellulose. 

Lignin,  like  cellulose,  is  built  of  main  valency 
chains.  H.  Wren. 

AllylceHuloses.  I.  Sakurada  (Bull.  Inst.  Phys* 
Chem.  Res.  Tokyo,  1929,  8, 114 — 117). — By  the  action 
of  allyl  bromide  on  cotton  cellulose  suspended  in 
40 — 50%  sodium  hydroxide,  di-  and  tri-allylcelluloses 
were  prepared.  The  addition  of  bromine  showed 
that  the  double  linking  remained  intact.  Diallyl- 
cellulose  tetrabromide  was  obtained  practically  pure. 
Highly  alkylated  products  were  partly  soluble  in 
organic  solvents.  The  purified  ether  was  unchanged 
when  heated  at  210°.  R.  K.  Callow. 

CelluloseglycoMic  acid.  I.  Sakurada  (Bull. 
Inst.  Phys.  Chem.  Res.  Tokyo,  1929,  8,  96—102). — 
It  was  found  that  celluloseglycollic  acid  was  best 
prepared  by  soaking  cellulose  in  20%  sodium  hydr¬ 
oxide  solution  and  then  treating  with  concentrated 
cold  sodium  monoehloroacetate  solution.  In  this 
way  a  sodium  salt  was  obtained  which  was  soluble 
in  water  but  precipitated  by  alcohol  or  acetone. 
Mineral  acids  precipitated  the  free  acid  in  a  finely- 
divided  form  which  was  flocculated  by  alcohol.  The 
analysis  of  the  products  by  electrometric  and  con¬ 
ductometric  titration,  titration  of  the  acid  with 
sodium  hydroxide,  and  determination  of  ash  indicated 
that  no  more  than  one  glycollic  acid  residue  per 
CeH10Os  unit  could  be  introduced.  The  cellulose¬ 
glycollic  acid  was  not  hydrolysed  by  heating  with 
acid  or  alkali.  Barium,  zinc,  silver.,  and  copper  salts 
were  prepared.  The  acid  was  readily  dyed  by  basic 
dyes.  The  sodium  salt  was  miscible  with  viscose. 

R.  K.  Callow. 

CeUulosexaiiilioacetic  acid.  T.  Nakashima 
(Bull.  Inst.  Phys.  Chem.  Res.  Tokyo,  1929,  8,  103 — 
108;  cf.  Lilienfeld,  B.?  1925,  913).— When  viscose, 
after  purification  by  treatment  with  acetic  acid,  was 
treated  with  sodium  chloroacetate,  sodium  cellulose- 
xanthoacetate  separated  slowly  as  a  jelly  and  was 
precipitated  by  alcohol  or  salt  solution.  Addition 
of  dilute  sulphuric  acid  to  the  aqueous  solution  pre¬ 
cipitated  cellulosexanthoacetic  acid,  which  was 
stable  at  105°,  but  decomposed  slowly  in  alkaline  solu¬ 
tion.  In  contrast  to  cellulose  xanthate,  brief  boiling 
with  dilute  sulphuric  acid  caused  no  decomposition. 
Analysis  of  the  products  obtained  by  the  action  of 
varying  amounts  of  sodium  chloroacetate  was  based 
on  the  determination  of  sulphur  in  the  portions 
decomposable  and  non- decomposable  in  this  way, 
total  sulphur,  and  sodium,  and  the  proportion  of 
xanthoacetic  acid  formed  was  found  to  increase 
with  the  amount  of  sodium  chloroacetate  used. 
A  product  the  composition  of  whicli  approximated  to 
CrHJcJ0980*CS“SsCH2“C0^Na  was  obtained  when  2 
mols.  of  chloroacetate  were  used.  R.  K.  Callow. 

CeUuIosexanthamides  [thiourethanes].  T. 
Nakashima  (Bull.  Inst.  Phys.  Chem.  Res.  Tokyo, 
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1929,  8,  109—113 ;  cf.  Lilienfeld,  B.,  1925,  913, 
955,  985). — The  reaction  of  ammonia  or  primary  or 
secondary  amines  with  solutions  of  sodium  cellulose- 
xanthoaeetate  (cf.  preceding  abstract)  slowly  yielded 
gelatinous  products  tho  composition  of  which  ap¬ 
proximated  to  C32H1909*(>CS*NRR'.  Cellulosethio- 
ure thane  was  insoluble  in  water  or  tho  usual  solvents. 
It  dissolved  in  alkali  hydroxide  solution  to  give  a 
viscous  solution  which  decomposed  slowly,  regenerat¬ 
ing  cellulose.  It  was  stable  to  dilute  mineral  acids 
and  was  unchanged  by  heating  at  105°  {cf.  this  vol., 
300).  R.  K.  Callow. 

Primary  amines  from  Grigmard  reagents  and 
cMoroamiiie.  II.  6.  BL  Coleman  and  0.  B. 
Yager  (J.  Amer.  Chem.  Soc.,  1929,  51,  567—569). — 
The  yields  of  primary  amines  and  ammonia  obtained 
as  previously  described  (A.,  1928,  622)  from  chloro- 
amine  and  a  slight  excess  of  the  Grignard  reagents 
from  isopropyl,  sec.-butyl,  diethylmethyl,  tert. -butyl, 
and  terL- amyl  chlorides,  bromides,  and  iodides  are 
tabulated.  They  are  similar  to  those  obtained  with 
primary  alkyl  halides.  Benz-tert.-amylamide  has 
m.  p.  93—94°.  H.  E.  F.  Notton. 

Complex-chemical  behaviour  of  lithium.  I. 
System  lithium  halide-mono-,  di-,  and  tri- 
methylamine.  A.  Simon  and  R.  Glauner  (Z. 
anorg.  Chem.,  1929,  178,  177 — 201). — -Lithium 

halides,  dehydrated  at  170°  in  a  vacuum  and  loosened 
by  treatment  with  liquid  ammonia  at  —80°  followed 
by  removal  of  the  ammonia  in  a  vacuum,  react  with 
mono-,  di-,  and  tri-methylamine  to  form  series  of 
additive  compounds.  Thermal  analysis  of  the  vari¬ 
ous  systems  shows  the  existence  of  the  following  com¬ 
pounds  (decomposition  temperature  in  parentheses) : 
lithium  chloride  with  1(16°),  2(0°),  3  (  —  19°),  and 

4  (^47°)  mols.  of  monomethylamine,  1  (3°),  2  (  —  15°), 
and  3  (—36°)  mols.  of  dimethylamine  and  1  (—15°) 
and  2  (—41°)  mols.  of  trimethylamine ;  lithium 
bromide  with  1  (63°),  2  (35°),  3  (28°),  4  (-32°),  and 

5  (—57°)  mols.  of  monomethylamine,  0-5  (59°),  1  (44°), 

2  (30°),  3  (  —  18°),  4  (-30°),  and  5  (-57°)  of  dimethyl- 
amine,  and  1  (23°)  and  2  (—15°)  mols.  of  trimethyl¬ 
amine;  lithium  iodide  with  0*25(200°),  0*5  (180°), 
1  (100°),  2  (40°),  3  ( —3°),  and  3-5  ( -55°)  mols.  of  mono¬ 
methylamine,  0-5  (140°),  1  (90°), T5  (51°),  2  (20°),  3  (5°), 
and  5  (—72°)  of  dimethylamine  and  1  (67°),  1*5  (30°), 
and  2  { — 16°)  of  trimethylamine.  The  valency  isobars 
and  thermochemistry  of  the  various  systems  are 
discussed.  A.  R.  Powell. 

Catalytic  racemisation  of  amino-acids  and 
peptides.  M,  Bergmann  and  L.  Zekvas  (Biochem. 
Z.,  1928,  203,  280—292). — When  optically  active 
amino-acids  are  treated  in  •  an  anhydrous  medium 
(acetic  acid)  with  1  mol.  of  acetic  anhydride,  an 
almost  quantitative  yield  of  an  optically  active  mono¬ 
acetyl  derivative  is  obtained,  whereas  with  a  small 
excess  of  anhydride  the  acetyl  derivative  is  completely 
racemised,  the  anhydride  acting  catalytically,  and 
with  a  large  excess  of  anhydride  it  is  also  dehydrated, 
yielding  an  azlactone.  Monoacetyl-d-arginine  may 
be  heated  at  100°  in  acetic  acid  solution  for  an  hour 
without  decrease  of  rotation,  but  if  a  little  acetic 
anhydride  is  added  to  the  cold  solution,  complete 
racemisation  rapidly  occurs.  The  derivatives  of  1-tyros¬ 


ine,  cZ-glutamic  add,  and  l-histidine  behave  similarly. 
Racemisation  is  similarly  obtained  if  the  acetyl 
group  is  replaced  by  the  benzoyl  group.  If,  how¬ 
ever,  the  acetyl  derivative  is  esterified,  the  an¬ 
hydride  is  no  longer  able  to  racemise.  Diketopiper- 
azine  compounds  of  optically  active  amino -acids  also 
are  not  racemised  by  acetic  anhydride.  d-tsoValine  is 
not  racemised,  Glycyl-Meucine  and  d-phenylalanyl-Z- 
tyrosine  are  readily  racemised.  A  slower  racemis¬ 
ation  occurs  when  benzoic  anhydride  re  laces  acetic 
anhydride.  P.  W.  Clutterbtjck. 

Separation  of  hexone  bases  by  electrolysis, 
T.  Noguchi  (Bull.  Inst.  Phys.  Chem.  Res.  Tokyo, 
1929,  8,  152— 155).— By  electrolysis  in  a  three-com¬ 
partment  cell  with  suitable  membranes  under  certain 
conditions  (cf.  Bull.  Agile.  Chem.  Soc.  Japan,  1926, 
2,  60),  arginine,  lysine,  and  histidine  were  isolated  in 
the  cathode  compartment  from  the  hydrolytic  pro¬ 
ducts  of  casein  and  ox-blood  without  the  adjustment 
of  the  reaction  of  the  centre  compartment  found 
necessary  by  Foster  and  Schmidt  (A.,  1923,  i,  963). 

R.  K.  Callow. 

Ultra-violet  absorption  spectra  of  certain 
aromatic  ammo-acids,  and  of  the  serum-pro¬ 
teins.  F.  C,  Smith  (Proc.  Roy.  Soc.,  1929,  B,  104, 
198 — 205). — Spectrophotometric  examination  of  the 
ultra-violet  absorption  of  tyrosine  shows  the  presence 
of  new  bands  at  XX  2240*0  and  1940  A.  as  well  as  the 
known  one  at  X  2750*0  A.  In  the  case  of  tryptophan 
the  known  bands  at  XX  2790*0  and  2180*0  A.  were 
observed,  whilst  in  the  case  of  phenylalanine  only  a 
single  simple  absorption  band  was  detected.  The 
absorption  of  highly-purified  serum -globulin  and 
serum -albumin  from  horse  and  human  sera  has  also 
been  examined  without  disclosing  any  differences. 

W.  O.  Kermaok. 

Synthesis  of  [calcium]  cyanamide  by  combin¬ 
ation  of  carbon  and  calcium  nitride.  Kadlec- 
Fleck  (Compt.  rend.,  1929,  188,  561 — 563). — When 
1  part  of  calcium  cyanide  finely  powdered  and  well 
mixed  with  5  parts  of  Acheson  graphite  was  heated  in 
soft  steel  tubes  at  800—1100°  the  amount  of  nitrogen 
transformed  according  to  the  equation  Ca3N2+5C= 
CaCN2+2CaC2  was  found  to  increase  from  33  "to  91% 
with  rise  in  temperature  for  a  heating  period  of  3  hrs. 
Above  1000°  small  amounts  of  calcium  cyanide  were 
formed.  J.  Grant. 

Mechanism  of  the  reaction  between  organo- 
magnesium  compounds  and  IViV-disubstituted 
crotonamides.  N.  Maxim  (Bui.  Soc.  Chim. 
Romania,  1928,  10,  97 — 115).— -Crotondiethylamide, 
b.  p.  113°/23  mm.,  224 — 225°/756  mm.,  is  obtained  in 
95%  yield  by  treatment  of  crotonyl  chloride,  b.  p. 
124 — 125°,  with  diethylamine  in  benzene.  With 
magnesium  ethyl  bromide  it  yields  quantitatively 
$ -methylvaler diethylamide >  b.  p.  123°/28  mm.,  224°/ 
760  mm.;  with  magnesium  phenyl  bromide  are  formed 
diphenyl  and  fi-phenylbutyrdiethylamide,  b.  p.  1S4 °/ 
23  mm.,  also  obtained  from  p-phenylbutyryl  chloride 
and  diethylamine.  Neither  amide  could  be  hydrolysed 
to  the  corresponding  acid,  Croto?idipkenylamidet 
m,  p.  113 — 114°,  prepared  from  crotonyl  chloride  and 
diphenylamine,  when  treated  with  magnesium  ethyl 
bromide  yields  exclusively  $-methyhahrdiphenylamide, 
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in.  p.  55 — 56°,  b.  p.  270 — 280°/78  mm.,  hydrolysed  by 
alcoholic  potassium  hydroxide  to  P-methyl  valeric  acid. 
With  magnesium  phenyl  bromide  the  diphenylamide 
.gives  quantitatively  $-phcnylbutyrdiphmylamide ,  m.  p. 
76°,  b.  p.  267°/18  mm.,  also  obtained  from  diphenyl- 
amine  and  g-phenylbutyryl  chloride  ;  hydrolysis  with 
alcoholic  potassium  hydroxide  regenerates  p -phenyl- 
butyric  acid.  These  results  are  considered  to  exemplify 

I  :  4-addition  in  agreement  with  the  Thiele  theory. 

C.  W.  Shopper. 

Imide  and  amide  chlorides  of  non-aromatic 
acids.  III.  J.  von  Braun  and  A.  Heymons  (Ber., 
1929,  62,  [B],  409—413;  cf.  A.,  1927,  231,  547).— 
Camphojmethylimide  chloride, 

is  converted  by  distillation 

under  atmospheric  pressure  into  c amph ol  onitr i  le , 
m.  p.  70°;  a  similar  behaviour  is  shown  by  the 
corresponding  ethylimide  chloride  (obtained  from 
mmpholethylamide ,  b.  p.  160°/20  mm.,  m.  p,  88°)  and 
iso amylimide  chloride  (derived  from  campholhoamyl- 
amide,  b.  p.  about  150°/1  mm.,  m.  p.  42—43°).  The 
gradual  transition  in  behaviour  by  transition  from 
the  non-aromatic  to  the  aromatic  series  is  thus 
established. 

Somewhat  unexpectedly,  trichloroacetdiethylamide, 
b.  p.  10S — 112°/12  mm.,  and  campholdiethylamide, 
b.  p,  140— 145°/12  nun.,  m.  p.  29—30°,  are  unaffected 
by  phosphorus  pentachloride  in  the  presence  of 
benzene  or  chloroform.  Chloroaceidiethylamide ,  b.  p. 
112— 113° 1 10  mm.,  with  phosphorus  pentachloride 
gives  products  winch  decompose  when  distilled, 
n-Butyrdiethylamide,  b.  p.  92°/12  mm.,  is  transformed 
when  similarly  treated  into  the  amidochloride,  which 
loses  hydrogen  chloride  when  distilled,  yielding 
the  compound  ( ?)  CHEt!CCl*NEt2,  b.  p.  100—107°/ 
13  mm,  a-Methylbutyrdiethylamide ,  b.  p.  84—86°/ 

II  mm.,  is  converted  by  the  action  of  phosphorus 
pentachloride  followed  by  distillation  of  the  product 
into  a  mixture  of  the  compound  CMeEtICCbNEto, 
b.  p.  76 — S5°/13  mm,  (slowly  decomposed  by  water), 
and  aL-methylbutyrdiethylamide  chloride,  instantaneously 
hydrolysed  by  water  to  the  original  amide  and 
transformed  by  aniline  in  chloroform  into  the  amidine, 
CHMeEt*C(INPh)*NEt0  (non-crystalline  picrate  and 
hydrochloride ;  chloroplatinate ,  decomp.  124 — 127%). 

Aliphatic  and  fatty- aromatic  imide  chlorides  (or 
bromides),  in  the  form  arising  by  displacement  of 
hydrogen,  add  chlorine  or  bromine :  R'CHvCCKNR' 
— *  R’CHICCl-NHR'  — >  R*CHBrOT(Br)*NHR' 
— >  R-CHBr-CCi:NR,(+R-CHBr*CBr:3m,)  + 
HBr(+HCl).  Iodine  does  not  behave  similarly,  so 
that  a-iodo-acids  cannot  be  prepared  in  this  manner. 
If  the  acid  residue  contains  an  unsaturated  linking, 
this  can  also  be  saturated ;  by  using  a  suitable 
proportion  of  phosphorus  pentachloride.  it  is  possible 
to  achieve  the  production  of  the  imide  chloride,  the 
exhaustive  chlorination  of  the  a-carbon  atom,  and 
the  addition  of  chlorine  to  the  double  linking  in 
a  single  operation.  Thus  A '-undecenoethylamide, 
CH2ICHdCH2]8*GO*NHEt,  m.  p.  35°,  is  transformed 
by  5*2  mols.  of  phosphorus  pentachloride  and  subse¬ 
quent  treatment  with  water  into  cuxiK-tetrachloro- 
undecodhylamide,  b,  p.  about  180°/0*2  mm. 

H.  Wren. 


Organic  catalysts.  Ill*  Formation  of  ox- 
amide  from  dicyanogen  in  presence  of  alde¬ 
hydes.  W.  Langenbeck  (Annalen,  1929,  469s  16— 
25), — The  production  of  oxamide  from  cyanogen  by 
the  action  of  water  in  presence  of  acetaldehyde  and 
propaldebyde  at  the  ordinary  temperature,  followed 
by  heating,  is  duo  to  the  aldehyde  reacting  in  its 
enolic  form.  Acetaldehyde  in  presence  of  dilute 
-acetic  acid,  formaldehyde,  benzaldehyde,  chloral 
hydrate,  and  dextrose  does  not  promote  the  change. 
When  a  mixture  of  acetaldehyde,  cyanogen,  and  water 
is  allowed  to  remain  at  15°  for  some  days,  and  then 
evaporated  at  30°/15 — 17  mm,,  the  intermediate 
product,  NH2-C0-C(:HH)-0-CH:CH2jH20,  m.  p,  150° 
(decomp.)  on  rapid  heating,  is  produced.  This  is 
decomposed  by  warming  with  dilute  acid  into  oxamide, 
oxalic  acid,  and  acetaldehyde,  whilst  decomposition 
with  a  few  drops  of  Oll^-sodium  hydroxide  causes 
immediate  production  of  acetaldehyde  and  oxamide. 
When  heated  at  150°  in  a  vacuum  the  above  inter¬ 
mediate  yields  oxamide.  BL  Burton. 

Hy  dr  azide  of  u-dihydroxystearic  acid  ;  s-bis- 
dihydroxyheptadecylcarbamide,  C.  Bernstein 
and  F.  Ulzer  (Wiss.  Mitt.  Osterr.  Heilsmittelstelle, 
1928,  xi — xiv;  Chem.  Zentr.,  1928,  ii,  1317).- — 
ik~  Dihydroxy  stearic  hydrazide  has  m.  p.  164°  [hydro¬ 
chloride,  m.  p.  194—195°  (decomp.) ;  benzylidene 
derivative,  m.  p,  143—144° ;  piper onylidene  derivative, 
m.  p.  153*5 — 154*5°].  s- Bis -i>c-dihydrozy  stearic 
hydrazide.  from  the  monohydrazide  and  iodine  in 
alcohol,  has  m.  p.  202—204°.  ik- Dihydroxy  stearic 
azide,  from  the  hydrazine  hydrochloride  and  nitrogen 
tri oxide,  m.  p.  168 — 173°,  when  boiled  with  water 
affords  s -bis-iK-dihydroxyh eptadecylcarbamide,  m.  p. 
187°.  A.  A.  Eldridge. 

Complex  metallic  cyanides.  II.  H.  Reihlen 
and  U.  von  Rummer  (Annalen,  1929,  469,  30—44). — 
Further  support  is  deduced  in  favour  of  the  poly¬ 
nuclear  structure  of  complex  metallic  cyanides  (cf. 
Reihlen  and  Zimmermann,  A.,  1927,  233).  The 
complex  salts,  [Fe(CN)6Pb(H20)2]Tl(Cs)  and 
[Co(CN)6Pb(H20)2]Tl(Cs),  are  obtained  by  the  action 
of  1  mol.  of  thallium  and  caesium  nitrates  on  1  mol. 
of  the  complexes  FePb2(CN)6N03,5*5H20  (I)  and 
CoPbo(CN)0N03,5H20  (II).  These  salts  have 
relatively  high  solubilities  and  at  v  =  100  litres  per 
mol.  the  molecular  conductivity  is  only  about  60% 
of  that  of  potassium  ferricyanide.  Further  dilution 
causes  an  anomalous  increase  in  the  conductivity, 
presumably  because  of  further  dissociation  of  the 
complex  ion  into  [Fe(CN)6] - and  Pb++.  The  com¬ 

pounds  I  and  II  are  formulated  with  homopolar 
linkings  in  the  complex.  The  salt 
[(R03)2Pb2Fe(CN)6]K  could  not  be  obtained  in  the 
solid  form,  but  the  solubilities  of  potassium  nitrate  and 
I  in  presence  of  one  another  are  much  greater  than  for 
each  salt  alone.  The  salts  FePbK(CN)6,3BLQ  and 
Fe2(CN)6,2H2Q  are  also  described.  H.  Burton. 

Electrolysis  of  organo metallic  compounds. 
W.  H.  Rodebush  and  J.  M.  Peterson  (J.  Amer. 
Chem.  Soc.,  1929,  51,  638—639). — Electrolysis  of 
magnesium  ethyl  bromide  in  ether  with  platinum 
electrodes  (cf.  Gaddum  and  French,  A.,  1927,  756) 
gives  a  crystalline  adherent  deposit  of  magnesium  at 
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the  cathode.  Pure  zinc  diethyl  is  non-conducting, 
but  in  ether  it  is  electrolysed  and  zinc  is  deposited  at 
the  cathode.  H.  E.  F.  Notton. 

Thermal  decomposition  of  sodium  ethyl. 
W.  H.  Carotkers  and  D,  D.  Coffman  ( J.  Amer.  Chem. 
Soc.,  1929,  51,  588 — 593). — Sodium  ethyl  is  quantit¬ 
atively  formed  from  mercury  diethyl  and  sodium  in  a 
vacuum  at  the  ordinary  temperature.  The  product, 
containing  sodium  and  mercury,  decomposes  rapidly 
at  90 — 100°  into  sodium  hydride  and  a  mixture  of 
ethylene  (85%)  and  ethane  (15%),  and  slowly  at  the 
ordinary  temperature,  yielding  ethylene  (about  30%) 
and  ethane  (70%).  The  quantitative  results  indicate 
that  the  ethane  is  formed  during  the  decomposition  of 
the  sodium  ethyl  through  C2H4Na2  and  C2H2Na4  into 
sodium  carbide.  No  indication  of  a  preliminary  dis¬ 
sociation  into  sodium  and  the  ethyl  radical  was  found 
(cf.  Schorigin,  A.,  1910,  i,  547).  H.  E.  F.  Notton. 

Organ  ©magnesium  halides.  H.  Gilman  and 
J.  M.  Peterson  (Rec.  trav.  chirm,  1929,  48,  247 — 
250). — Magnesium  ethyl  bromide  underwent  no 
decomposition  at  100°  or  150°.  At  200°  the  average 
percentage  decomposition  was  6*7,  at  300°,  14*3  (times 
of  heating  1  hr.).  Heating  at  300°  for  2  hrs.  caused 
17*8%  decomposition.  A  boiling  eymene  solution 
underwent  no  change  during  45  min.  It  was  stable 
to  sunlight  and  to  rays  from  a  mercury  arc  lamp. 

The  interactions  of  the  following  substances  with 
magnesium  ethyl  bromide  were  examined  :  boiling 
diphenylmethane  (no  reaction),  boiling  triphenyl- 
methane  (2%  reaction),  triphenylchloromethane  (100% 
reaction),  sodium  hydrogen  carbonate  (no  reaction), 
di-a-hydroxybenzyl-p-tolylarsine  (no  reaction),  tri- 
phenylphosphine  oxide  (10%  reaction),  phenyl  allyl 
ether  (5%  reaction),  nitrous  oxide  (no  reaction), 
as-diphenylethylene  (no  reaction). 

R.  J.  W.  Le  FjjTVRE. 

Zinc  alkyls  ;  preparation  and  use  in  synthesis 
of  hydrocarbons,  C.  R.  Noller  (J.  Amer.  Cliem. 
Soe.,  1929,  51,  594 — 599). — Zinc  diethyl,  di-n-propyl, 
di-n-buiyl,  b.  p.  81— 82°/9  mm.,  and  dnsoamyl  have 
been  prepared  in  high  yield  (cf.  Lachman,  A.,  1900, 
i,  542)  (a)  by  using  an  alloy  of  zinc  with  5 — 8%  of 
copper,  (6)  by  using  a  suitable  mixture  of  alkyl 
bromide  and  iodide  instead  of  pure  iodide,  and  (c)  by 
vacuum-distilling  the  product,  sec. -Alkyl  halides, 
cijclohexyl  bromide,  and  ethyl  sulphate  yield  mainly 
hydrocarbons.  In  hydrocarbon  solvents  the  zinc 
alkyls  do  not  inflame  spontaneously  and,  when 
warmed  with  Jerk-butyl  and  -amyl  chlorides  yield 
24 — 51%  of  theory  of  tetra-alkylmethanes.  In  this 
way  pp-dimethylbutane,  pp-dimethylpentane,  pp -di- 
melhylhexane,  b.  p.  106—107°,  df  0*6967,  n$  T3931 ; 
pps-trimethylhexane,  yy-dimethylpentane,  yy-di- 
methylhexane,  and  yy-d imethylheptane ,  b.  p.  137— 
138°,  df  0*7304,  1*4095,  are  prepared. 

H.  E.  F.  Notton. 

P -Substituted  alkylarsinic  acids  and  their 
derivatives.  I.  p  -Substituted  ethylarsiuic 
acids.  S  M.  Scherlin  and  G.  I.  Epstein  (J.  Russ. 
Phys.  Chem.  Soc.,  1928,  60,  1487— 1492).— See  A., 
1928,  1231.  A.  Freiman. 

Alkylation  of  octacyanotimgstic  acid,  F. 
Holzl  (Monatsh.,  1929,  51,  1—22;  cf.  A.,  1928,  279). 


— When  potassium  octacya notungstate  (Olsson,  A., 
1914,  i,  944)  is  treated  in  dilute  sulphuric  acid  solution 
with  silver  nitrate  it  yields,  in  addition  to  the  normal 
salt  Ag4[W(CN)*],  the  acid  products  Ag2H2[W(CN)8] 
and  Ag3H[W(CN)8],  Methylation  of  these  yields  a  series 
of  complex  salts  of  quadri-and  quinque- valent  tungsten 
by  replacement  of  silver  by  a  methyl  group,  some  of 
the  earbylamino-groups  co-ordinating  a  molecule  of 
water  or  alcohol  to  form  the  grouping  C(OH)*NHMe. 
Alkylation  of  all  eight  cyano-groups  is  not  possible, 
only  acidic  or  neutral  complexes  being  obtained  and 
never  a  salt  containing  tungsten  in  a  complex  cation. 
When  the  precipitated  silver  octacyanotungstate  is 
treated  with  methyl  iodide  in  the  dark  for  8  days  and 
the  ether- washed  and  dried  solid  residue  is  extracted 
with  anhydrous  methyl  alcohol,  the  solution  by  evapor¬ 
ation  yields  a  compound  [  W (CN)  6{  C(  OMe)-NHMe  }2]  H2 
(I),  which  reacts  acidic  in  aqueous  solution,  neutral  in 
alcoholic  solution,  yields  carbylamine  by  treatment 
with  alkali,  and  with  methyl-alcoholic  silver  nitrate 
gives  a  yellow  precipitate.  This  latter  compound  is 
also  obtained  by  the  action  of  methyl-alcoholic  silver 
nitrate  on  the  methyl-alcoholic  solution  of  the  product 
obtained  when  the  original  action  of  methyl  iodide  is 
extended  for  28  days,  and  is  assigned  the  structure 
[(CN)4(CNMe)  { C(  OMe)*NHMe}  W  (CN)2W  {  C(OMe)* 
NHMe } ( CNMe) ( CN)4]  Ag2,  formed  by  elimination  of  a 
molecule  of  alcohol  from  I  and  the  union  of  two 
complexes  by  a  doubly  co-ordinated  cyano- bridge. 
The  residue,  insoluble  in  methyl  alcohol,  after 
extraction  of  I  is  extracted  with  water  and  evapor¬ 
ation  of  the  golden-yellow  solution  in  a  vacuum  yields 
a  brown,  hygroscopic  powder  which  after  drying  over 
phosphoric  oxide  has  a  composition  corresponding 
with  the  compound 

[(CN)4(CNMe)2{C(OH)-NBQIe}W(CN)W{C(OH)-NHMe} 
(CNMe)2(CN)4]OH  (II),  and  in  agreement  with  this 
it  is  found  to  titrate  as  a  monobasic  acid.  When 
dried  over  sulphuric  acid  one  additional  molecule  of 
water  remains.  The  residue,  insoluble  in  methyl 
alcohol  and  water,  from  the  extraction  of  I  and  II 
dissolves  in  dilute  hydrochloric  acid  with  separation 
of  silver  iodide.  Complete  evaporation  of  this  solution 
in  a  vacuum  and  extraction  of  the  crystalline  residue 
with  methyl  alcohol  yields  the  compound 
[(CN)5{C(NHMe)*0'}2W(CN)W{C(NHMe)*0/}3(CN)4)H5" 
(III)  (silver  salt).  The  residue  from  the  extraction 
of  III  is  almost  completely  soluble  in  water. 
Concentration  of  the  aqueous  solution,  which  has  an 
acid  reaction  and  yields  carbylamine  with  alkalis, 
yields  the  compound 

[(CN)JC(OH)-NHMe}2W(CN)2W{C(OH)-NEMe}2(CN)4] 
containing  a  double  co-ordinated  cyano-bridge.  The 
evidence  on  which  these  structures  are  based  is  dis¬ 
cussed.  J.  W.  Baker. 

New  type  of  complex  platinum  compounds. 
Ter-  and  quin  que- valent  platinum.  P.  C.  Ray 
and  K.  C.  B.  Ray  (Z.  anorg.  Chem.,  1929,  178, 
329 — 336)  .—Prolonged  heating  on  the  water-bath  of  a 
mixture  of  ehloroplatinic  acid  and  dibenzyl  sulphide 
affords  the  compound  PtCl(CH2Ph,S)2  as  a  chocolate- 
coloured  powder  soluble  in  chloroform  and  benzene. 
Ebullioscopic  determination  of  the  mol.  wt.  in  the 
former  gives  a  value  corresponding  with  five  times  and 
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cryoscopic  determination  in  the  latter  a  value  corre¬ 
sponding  with  seven  times  the  above  formula.  Treat¬ 
ment  of  the  chloromercaptide  Et2S2*BtCl  (Ray,  J.C.S., 
1923,  123, 134)  with  ammonia  at  0°  yields  the  orange- 
yellow  compound  Pt3Cl*2Et2S2l2NH3,6H20,  with 
piperidine  the  compound  Pt3Cl’2Et2S2,C6H11N,  with 
boiling  anhydrous  diethylajnine  the  compound 
Pt6Cl-4Et2S2,2NHEt2,  with  boiling  benzylamine  the 
compound  Pt5Cl*4Et2S2,CH«,Ph*NH„  with  aniline  at 
100°  the  compound  Pt5Cl*4Et2S2,PhNH2,  with  hot 
ethylenediamine  the  compound  Pt6CMEt2S?,2  en,  with 
alcoholic  methylamine  the  compound 
Pt5C14Et2S2,2NH2Me,  with  cold  toluidine  the  com¬ 
pound  Pt6Cl*4Et2S?,C7H7*NH2,  with  warm  hydrazine 
hydrate  the  compound  Pt5Cl*4Et2S2,4N2H4 ,  with 
propylamine  the  compound  Pt7Cl*5Et2S2,2NH2Pr, 
with  phenylhydrazine  the  compound 
Pt9Cl*7Et2S2,2NHPh*NH2,  and  with  50%  ethylamine 
the  compound  Pt13Ch  1 0Et2S2,2NH2Et,8H2O .  A 
second  piperidine  compound,  Pt6Cl,4Et2S2,C5H11N, 
has  also  been  prepared.  The  constitution  of  these 
compounds  is  discussed  on  the  assumption  that  the 
quinquevalent  platinum  atom  in  the  chloromercaptide 
becomes  tervalent  and  that  the  diethyl  sulphide 
radical  behaves  like  an  unsaturatcd  compound  with 
four  latent  valencies.  A,  R.  Powell. 

p-Bromoethylenic  benzenes  and  their  mag¬ 
nesium  organ  o-derivatives.  I,  R.  Q  UK  LET  (Bull. 
Soc,  chim.,  1929,  [iv],  45,  75—97 ;  cf.  A.,  1927, 452).— 
The  mono-  and  di-magnesium  derivative  of  p-dibromo- 
benzene  (A.,  1927,  890)  with  allyl  bromide  gives  a 
mixture,  b.  p.  95 — 96°/12  mm.,  of  p-bromoallylbenzene, 
b.  p.  90°/12  mm.,  222—2237730  mm.,  d f  1-324, 
1*559,  p-diallylbenzene,  and  unchanged  p-dibromo- 
benzene.  The  first-named  is  isolated  by  treating 
the  mixture  with  bromine,  distilling  off  the  p -bromo- 
$y~dibromoprop ylbenzene  (yield  60%),  b.  p.  178 — 480°/ 
11  mm.,  dP  1*950,  1*622,  and  treating  this  with  zinc 

dust  and  acetic  acid  (yield  60%),  Potassium  hydr¬ 
oxide  in  amyl  alcohol  isomerises  p-  bromoallylbenzene 
to  p-bromopropenylbenzene  (yield  75%),  m.  p.  35°, 
b.  p.  110°/12  mm.,  df  1*332,  1*590  {p-bromobenzene- 

-propylene  oxide,  yield  80%,  has  b.  p.  123 — 124°/ 

11  mm,,  d\l  1*426,  1*570),  and  perbenzoic  acid  in 

chloroform  affords  <x.-p-bromophenyl-$y-propylene  oxide , 
b.  p.  132710  mm.,  d 10 1*430,  rc’,5  1*570.  Similarly  from 
magnesium,  ^j-bromobenzyl  chloride  and  allyl  bromide 
there  are  derived  p-bromo-y$-dibromobutylbenzene,  b.  p. 
190 — 191712  nun,,  d%  1*859,  n %  1*610,  p -bromo- 

-butenylbenzene,  b.  p.  113°/14  mm.,  d\  1*275,  nn 
1*553,  and  the  corresponding  oxide ,  b.  p.  140 — 141°/ 
10  mm.  ^-Bromophenylmefckylearbinol,  b.  p.  130°/ 

12  mm.,  d\  1*464,  ng  1*574  (phenylurethane,  m.  p.  103 — 

104°),  yield  95%  from  33-bromobenzaldehyde,  45 — 
50%  from  acetaldehyde  and  magnesium  p-dibromo- 
benzene  bromide,  with  phosphoric  acid  gives  improved 
yields  of  p-bromostyrene,  b.  p.  87 — 88°/12  mm.,  dl* 
1*401,  n\y  1*599  (cf.  Ziegler  and  Tiemann,  A.,  1923, 
i,  30).  Similarly,  p-bromophenvlethylcarbinol,  b.  p. 
140— 141713  mm.,  d\*  1*405,  1*561  (phenylur ethane, 

m.  p.  102°),  yield  90%  from  j?-bromobenzaldehyde, 
with  phosphoric  oxide  gives  80%  and  with  potassium 
hydrogen  sulphate  only  60%  of  jp-bromopropenyl- 
benzene.  p-Bromophenylpropylcarb inol,  b.  p.  147®/ 


11  nun.,  tfj1  1*339,  n\\  1*558  (phenylurethane,  m.  p.  83°), 
yield,  48%  from  p-dibromobenzcne  and  90%  from 
3?-bromobenzaldehyde,  with  potassium  hydrogon 
sulphate  gives  85%  of  p-bromo-A*-butcnylbcnze7ie,  m.  p. 
30°,  h,  p.  I26—I27714  mm.,  dP  1*282,  wj}  1*580, 
phosphoric  oxide  giving  unsatisfactory  results, 
apparently  due  to  isomerisation  to  a  product  of  lower 
b.  p.  p~Bromo-K$-dibromobutylbenzc7ie  has  m.  p.  78°, 
a-p-bromojihenyl-afi- butylene  oxide,  b.  p.  138°/12  mm., 
dj5 1*362,  n\,  1*557.  p-Bromo-  Aa-butonylbenzeno  gives 
a  magnesium  derivative  which  is  decomposed  normally 
into  &a-hutenylbcnzene ,  b.  p.  80°/12  mm.  (aj^dibromo- 
butylbcnzene  has  m.  p.  70°).  The  ethylenic  derivatives 
with  an  ap-double  linking  are  characterised  by  a  higher 
m.  p.  and  b.  p.  than  the  corresponding  Py-dcrivativcs, 
and  by  greater  density  and  refractivity  for  light. 
^-Bromobenzaldchyde  is  obtained  in  50%  yield  from 
p-bromobenzyl  alcohol  by  Sommelct’s  reaction. 

R.  Briohtmah. 

Highly  polymerised  compounds.  XVI.  Poly¬ 
merisation  of  a-methylstyrene .  H.  Staudinger 
and  P.  Breusch  (Ber.,  1929,  62,  [. B ],  442-456 ;  cf. 
this  vol.,  305,  306). — a-Methylstyrene  is  very  violently 
polymerised  by  tin  tetrachloride,  yielding,  in  addition 
to  Tiffeneau’s  dimeride,  more  complex,  saturated 
compounds  in  small  amount.  Attempts  to  moderate 
the  violence  of  the  reaction  by  use  of  solvents  cause 
essentially  the  formation  of  only  the  dimeride.  Since 
the  tendency  towards  polymerisation  of  a-methyl¬ 
styrene  is  much  less  than  that  of  styrene  (loc.  cit.) 
shorter  chains  are  produced  and  ring  closure  takes 
place  wdien  only  a  few*  molecules  have  become  attached 
to  one  another.  A  polymeric  homologous  series  of 
polymethylstyrenes  therefore  results,  extending  from 
dimeric  to  octamerie  members.  The  presence  of  rings 
is  established  by  the  saturated  nature  of  the  products 
and  the  absence  of  other  residues  as  terminal  groups. 
The  differences  in  properties  between  the  individual 
members  are  sufficient  to  enable  the  separation  of  the 
simpler  members  by  distillation  in  a  vacuum  and  of 
the  more  complex  substances  by  fractional  dissolution 
and  precipitation.  As  expected,  the  b.  p.  rises  with 
increasing  mol.  wrt.,  whereas  the  solubility  diminishes 
greatly.  The  viscosity  in  benzene  solution  increases 
more  rapidly  than  required  by  proportionality  of  mol, 
wt.,  so  that  it  appears  that  with  polymeric  homologous 
compounds  evidence  as  to  the  degree  of  polymerisation 
may  be  obtained  by  comparison  of  the  viscosities  of 
equally  concentrated  solutions  (with  respect  to  the 
unit  molecule).  Density  and  refractive  index  increase 
with  degree  of  polymerisation.  The  molecular  re¬ 
fraction  of  all  polymerides  agrees  with  that  calculated 
for  the  saturated  rings,  showing  that  the  mode  of  union 
of  the  unit  molecule  is  the  same.  The  dimeride  and 
tetrameride  have  been  obtained  crystalline,  whereas 
the  other  polymethylstyrenes  are  amorphous.  The 
pentameride  to  octameride  are  white  powders  re¬ 
sembling  externally  the  hemi-colloidal  polystyrenes. 
Their  temperature  of  liquefaction  increases  with  the 
degree  of  polymerisation  and  is  a  criterion  of  the  latter. 
With  individual  compounds  mixtures  of  different 
polymerides  soften  far  below  the  softening  point  of 
their  components.  The  m.  p.  of  the  dimeride  and 
tetrameride  are  far  above  the  softening  interval  of  the 
(undercooled)  materials ;  the  molecules  in  the  crystall- 
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ine  product  are  more  firmly  united  by  lattice  forces 
than  in  the  amorphous  substance.  Consequently,  the 
density  is  greater. 

It  is  remarkable  that  dimeric  methylstyrene  is  a 
homogeneous  compound,  since  four  modifications  are 
theoretically  possible.  Polymerisation  proceeds  there¬ 
fore  only  in  one  direction,  as  observed  with  cyclo- 
pentadiene.  Whether  the  more  complex  polymethyl¬ 
styrenes  are  uniform  or  mixtures  of  isomerides  cannot 
be  established. 

The  presence  of  poly-membered  rings  in  the  poly¬ 
methylstyrenes  is  firmly  established,  since  the  dimeride 
is  already  known  and  the  similar  constitution  of  the 
higher  members  is  based  on  refractometric  evidence. 
It  is  probable  that  cucolloidal  polystyrene  and 
caoutchouc  are  formed  of  extraordinarily  large  rings. 
This  has  a  great  effect  on  physical  properties,  since 
substances  composed  of  thread  molecules,  such  as 
guttapercha  and  cellulose,  behave  quite  differently. 
Colloidal  properties  are  not  shown  by  the  simpler 
members  of  the  styrene  scries  and  appear  only  when 
their  degree  of  polymerisation  is  great.  Pummerer’s 
conception  of  caoutchouc  as  an  octameride  of  isoprene 
appears  incorrect. 

Dehydration  of  phenyldimethylcarbinol  to  a-methyi- 
styrene  is  most  conveniently  effected  by  boiling  acetic 
anhydride.  The  following  polymerides  are  described  : 
dimeride  (1  :  3 -diphenyl -1  :  3-dimethylcyclobutane), 
b.  p.  H8 — I20°/0T  mm.,  m.  p.  52°,  softening  temper¬ 
ature  —32°  to  —24°,  dM  (undereooled)  1-1183,  n $ 
1*5633 ;  trimeride  [1:3:  5-trimethyl- 1  :  3  :  54riphcnyl- 
cyclo hexane],  b.  p.  172 — 178°/0T  mm.,  softening 
temperature,  —3°  to  +9°,  dm  1-0455,  nf>  1*58429; 
tetrameride  [1:3:5: 1 -ietraphenyl-1  :  3  :  5  : 1-tetra- 
melhylcyclooctane],  b.  p.  208—21 2°/0*l  mm.,  m.  p. 
127—129°,  softening  temperature,  38—48°,  d20 

(amorphous)  1-0594 ;  dM  (crystalline)  1-1452;  ri® 
1-5934 ;  pentanieride  [1  :  3  :  5  :  7  :  9 -pentaphenyl- 
1  :  3  :  5  :  7  :  9 -pentamethylcyclodecane] ,  b.  p.  240 — 244° 
(slight  decomp. )/0-l  mm.,  softening  temperature, 
60 — 68°,  dr°  1*0624,  nf>  1-5960 ;  kexameride, 
[1:3:5:7:9:11-  hexaphenyl  -1:3:5:7:9:11- 
hexamethylcyclododecane] ,  b.  p.  275 — 285°  (partial 
decomp. )/0-l  mm., softening  temperature,  98 — 108°,  d20 
1*0657 ;  nf,  1-6050  ;  Jiepiameride  [1:3:5:7:9:11:13- 
heptaphenyl-l  :3:5:7:9:11: 1 3-heptamelhylcyclotelra- 
decane],  b.  p.  312 — 316°  (partial  decomp. )/0-l  mm., 
softening  temperature,  125 — 1 33°, d"  1-0671,  rift  1-6010; 
octameride  [1  :  3  :  5  :  7  :  9  :  11  :  13  :  15  -  octaphenyl  - 
1  :  3  :  5  :  7  :  9  :  11  :  13  :  1 5 -octamelhylcyclohexadecane], 
b.  p.  345—360°  (decomp. )/0*l  mm.,  softening  temper¬ 
ature,  165—172°,  dm  1-0684,  nf,  1-6120. 

The  polymerisation  of  a-methylstyrene  by  undiluted 
boron  trichloride  and  titanium  tetrachloride,  by 
Florida  earth,  and  by  heating  in  an  atmosphere  of 
nitrogen  at  250°  is  described ;  polymerisation  does  not 
occur  at  180°  or  under  the  influence  of  ultra-violet 
light.  All  the  polymerides  are  unsaturated.  The 
following  arc  described  :  unsaturated  dimeric  a -methyl¬ 
styrene,  b.  p.  117— 120°/l-0  mm.,  eP  0-9889,  nf}  1-5677 
(non-crystalline  dibromide) ;  the  trimeride,  a  viscous 
resin  probably  not  homogeneous.  H.  Wren. 

Polynuclear,  aromatic  hydrocarbons  and  their 
derivatives.  I.  Dibenzanthracene  and  its 


qninones.  E.  Clar  (Ber.,  1929,  62,  [B],  350— 
359). — The  action  of  a-naphthoyl  chloride  on 
p-methylnaphthalene  in  the  presence  of  aluminium 
chloride  and  carbon,  disulphide  affords  2 -methyl-l  :  1'- 
dinaphthyl  ketone,  m.  p.  140 — 141°,  in  about  90% 
yield.  When  heated  at  its  b.  p.,  the  ketone  loses 
water  and  gives  1:2:7:  8 -dibenzanthracene  (I),  m.  p. 


280—261°  (picrate,  m.  p.  212°),  oxidised  by  chromic 
acid  in  boiling  glacial  acetic  acid  to  1:2:7:  S-di- 
benzanthraquinone,  m.  p.  243 — 244°.  Similarly,  (B- 
naphthoyl  chloride  and  (3-methylnaphthalene  afford 
successively  2 -methyl-1  :  2f -dinaphthyl  ketone,  m.  p. 
170 — 171°,  1:2:5:  6- dibenzanthracene  (II),  m.  p. 
262°  (picrate,  m.  p.  214°),  and  1:2:5:  6-dibenz- 
anthraquinone,  m.  p.  244 — 245°  (cf.  Weitzenbock  and 
Klingler,  A.,  1918,  i,  494).  The  hydrocarbons  and 
their  derivatives  show  unusually  close  resemblance 
to  one  another  in  their  physical  properties,  but  are 
differentiated  by  their  behaviour  towards  ultra-violet 
light.  The  1:2:7:  8-dibenzanthracene  prepared  by 
Homer  (J.C.S.,  1910,  97,  1148)  from  naphthalene  and 
<s-tetrabromoe thane  differs  widely  from  that  de¬ 
scribed  by  the  author.  Re-examination  of  the  pro¬ 
duct  obtained  by  Honig  by  the  action  of  concentrated 
sulphuric  and  anhydrous  oxalic  acid  on  a-naphthol 
and  regarded  as  1  :  2  :  7  :  8-dibcnzanthraquinone  dis¬ 
closes  the  presence  of  only  one  carbonyl  group ; 
although  it  does  not  appear  identical  with  the  com¬ 
pound  so  described  in  the  literature,  it  is  considered 
to  be  1:2:7:  8-dibenzxanthone,  m.  297°  (de¬ 
comp.),  and  to  bo  converted  by  magnesium  phenyl 
bromide  into  9  -  phenyl  - 1  :  2  :  7  :  8  -  dibenzxanthol 
(  +  1C6H5N),  m.  p.  195°  after  incipient  decomp.  175°. 

The  product  prepared  by  the  action  of  o-toluyl 
chloride  on  phenanthrene  in  presence  of  aluminium 
chloride  is  not  homogeneous,  containing  mainly 
o-tolyl  9-phenanthryl  ketone  mixed  with  isomerides. 
If  the  mixture  of  ketones  is  heated,  the  main  and 
most  soluble  product  is  1:2:3:  4-dibenza7ithracene, 
m.  p.  196 — 197°  (picrate,  m.  p.  207°),  the  structure 
of  which  appears  confirmed  by  its  oxidation  (even 
with  an  excess  of  reagent)  to  1  :  2  :  3  :  4:-dibenzanlhra- 
quinone  (9  :  1 0 -phthaloylphenanthrene) ,  m.  p.  179°, 
whereas  the  isomerides  of  higher  m.  p.  yield  di- 
quinones  under  like  conditions.  The  phthaloyl- 
phenanthrene  obtained  by  the  action  of  phosphoric 
oxide  on  o-phenanthroylbenzoic  acid  is  a  mixture  of 
isomerides  in  which  the  9  :  10-derivative  probably 
predominates.  H.  Wren. 

DecaBydroqmnoline  and  its  derivatives.  V. 
Synthesis  of  trans-o-dimethylammopropylci/clo- 
hexane.  S.  Fujjse  (Bull.  Inst.  Phys.  Chem.  Res. 
Tokyo,  1929,  8,  2). — By  reduction  of  2-propylcycfc- 
hexanoneoximo,  followed  by  methylation,  tram- 2- 
dimethylaminopropylcycfohexane  is  obtained.  De¬ 
hydration  of  2-propylcyc/ohexanol  yields  A1-?i-propyI- 
cyclohexene.  B.  W.  Anderson. 


436 


BRITISH  CHEflUCAL  ABSTRACTS, . -A* 


Nitration  of  substituted  anilines,  E,  R» 
Riegel,  H,  W,  Post,  and  E,  E.  Reid  (J,  Amor. 
Chem,  Soo.,  1929,  SI,  505 — 508), — In  order  to  com¬ 
pare  the  protective  action  of  substituents,  14  deriv¬ 
atives  of  aniline  containing  hydroxyl,  carboxyl, 
sulphonic  acid,  and  nitro-groups  have  been  nitrated 
at  about  0°  with  sulphuric  and  nitric  acids,  using  a 
standard  procedure.  The  percentage  of  nitroamine 
isolated  in  each  case  is  tabulated.  Aniline  itself 
gives  a  mixture  of  dinitro-derivatives,  o- Amino- 
phenols  are  usually  completely  oxidised  by  the 
reagent  unless  a  sulphonic  group  is  also  present  in  the 
nucleus.  p-Aminophenols  and  m~  or  p-sulpho-  or 
-earboxy-anilines  are  more  stable.  H.  E.  F.  Notion. 

Introduction  of  the  thiocyano-group  into 
organic  compounds.  H.  P.  Kaufman n  (Ber., 
1929,  62,  [B],  390—391 ;  cf.  A.,  1926,  392).— Acetic  or 
formic  acid,  as  solvent,  may  be  replaced  by  methyl 
alcohol,  acetone,  methyl  or  ethyl  acetate.  Methyl 
alcohol,  saturated  with  the  corresponding  alkali 
halide  as  a  protection  against  halogenation,  is  par¬ 
ticularly  suitable.  Thus  p-thiocyanoaniline,  m.  p. 
97°,  is  prepared  in  97%  yield  by  the  addition  of 
bromine  in  methyl  alcohol  saturated  with  sodium 
bromide  to  a  methyl-alcoholic  solution  of  aniline 
and  sodium  thiocyanate.  BL  Ween. 

Monoarylguanidines .  I.  a-Phenylgnanidine . 
G.  B.  L.  Smith  (J.  Amer.  Chem.  Soc.,  1929,  51, 
476— 479).— The  sulphate  of  methylisothiocarbamide 
(cf.  Phillips  and  Clarke,  A.,  1923,  i,  903)  yields  with 
aniline  a  mixture  of  aniline  and  a-phenylguanidine 
sulphates,  from  which  the  latter  may  be  precipitated 
as  carbonate,  m.  p.  138 — 140°,  after  liberating  the 
bases  in  aqueous  solution.  The  optical  properties 
of  a-phenylguanidine  and  of  its  sulphate,  m.  p.  205°, 
hydrochloride,  nitrate,  pierate,  and  chloroplatinate  (cf. 
Kampf,  A.,  1904,  i,  534)  are  described. 

H.  E.  F,  Notton. 

Structure  of  organic  molecular  compounds, 
G,  M.  Bennett  and  G.  H.  Willis  (J.C.S.,  1929,  256— 
268).— The  theory  of  the  union  of  organic  molecules 
by  residual  valency  of  a  whole  molecule  or  group  is 
examined  and  rejected  in  favour  of  union  through 
definite  localised  covalent  linkings  (cf.  Lowry,  Chem. 
and  Ind.,  1924,  218).  The  existence  of  organic 
molecular  compounds  in  solution,  often  with  occur¬ 
rence  of  visible  colour,  supports  the  authors’  theory, 
which  also  accounts  for  the  general  occurrence  of  a 
simple  molecular  ratio  between  the  components  of  a 
complex.  It  is  shown  that  the  formation  of  the 
equimolecular  compound  of  trinitrobenzene  and 
quinoline  (Sudborough  and  Beard,  J.C.S.,  1910,  97, 
773)  rather  than  a  complex  [3CcH3(NO2)3,C10H7N]  is 
to  be  anticipated.  Union  of  polynitro- compounds  and 
bases  is  considered  to  occur  through  a  nitro-group 
(acceptor)  and  the  basic  nitrogen  atom  (donor)  to 
yield  complexes  of  type  I,  which  if  R3=H  may  pass 
into  form  II  (cf.  Brewin  and  Turner,  A.,  1928,  402). 
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Examination  of  the  o-,  m-,  and  p-nitrobenzyldialkvl- 
aznines  supports  the  mode  of  formulation  I  proposed ; 


the  o-nitro*isomerides  should  exhibit  intramolecular 
co-ordination  and  should  therefore  possess  lower  b.  p, 
than,  and  differ  in  solubility  from,  their  respective 
m-  and  p-isomerides  in  which  any  co-ordination  must 
be  intermolecular  (cf.  Sidgwick  and  Callow,  A,,  1924, 
i,  506).  The  o-,  m-,  and  p-nitrobenzyldimethylaminm 
were  prepared  from  the  respective  nitro benzyl  chlorides 
in  50 — 60%  yield,  using  hexamethylenetetramine  (of* 
A.,  1926,  i  132),  and  also  by  means  of  dimethylamine 
hydrochloride  and  alkali  in  alcoholic  solution  ;  their 
b.  p.  determined  (a)  in  the  ordinary  way,  and  (6)  by 
the  method  of  Smith  and  Menzies  (A.,  1910,  ii,  687), 
are  as  follows  (order  <?-,  m-}  p-)  :  (a)  133°/16  mm,, 
144°/16  mm.,  146°/16  mm.;  (b)  116 — 117°/I1  mm,, 
130— 132o/10  mm.,  131 — 133°/10  mm. ;  o-nitrobenzyl- 
dimethylamine  (hydrochloride,  m.  p.  215°;  pierate , 
m.  p.  143°)  possesses  a  more  intense  yellow’  colour 
than  either  the  m-isomeride  (pierate,  m.  p.  217°)  or 
the  p-isomeride  (pierate,  m.  p.  149°).  The  0-,  m-,  and 
p-nitrobenzyldiethylamines  were  prepared  by  the 
action  of  excess  of  diethylamine  on  the  appropriate 
nitrobenzyl  chlorides  in  70—85%  yield.  The  b.  p. 
of  the  isomerides  are  :  (a)  144°/13  mm.,  158°/13  mm., 
100713  mm. ;  ( b )  124—127710  mm.,  139—142710 
mm.,  146 — 148° /10  mm. ;  the  o-isomeride  is  dis¬ 
tinguished  by  its  more  intense  yellow  colour,  and  the 
p-isomeride  yields  a  pierate,  m,  p.  151°  (lit.  m.p.  161°)* 
The  solubility  of  naphthalene  in  the  nifcrobenzyldi- 
ethylamines,  and  of  the  three  nitroamines  in  tri¬ 
methylene  glycol  were  determined  and  in  each  case 
the  o-isomeride  differs  to  a  small  but  definite  extent 
from  the  m-  and  p-isomerides,  which  afford  almost 
identical  results. 

Complexes  between  polynitro-compounds  and 
hydrocarbons  result  from  an  ethylenic  linking,  which 

in  the  polarised  form  -6h-CH-,  provides  one  co¬ 
valency  ;  the  benzene  nucleus  provides  one  co¬ 
valency  only.  Increased  stability  occurs  when 
several  nitro-groups  are  present,  and  it  is  shown 
that  any  group  attracting  electrons  should  stabilise 
these  complexes.  Thus  methyl  5 -nitrmsoph  thalate 
forms  with  a-naphthylamine  the  compound 
[C6H3(N02)(C02Me)2,CloH?*NH2],  m.  p.  82°,  and 
5-nitrobenzene- 1  : 3-disulphonyl  chloride,  m.  p,  97— 
98°,  forms  compounds  with  mesitylene,  m.  p.  68—70°, 
anisole,  m.  p,  55 — 60°,  and  naphthalene,  m.  p.  102— 
103°,  in  the  molecular  ratio  1:1, 

Compounds  of  picric  acid  with  bases  and  hydro¬ 
carbons  are  discussed,  and  an  explanation  of  the  red 
and  yellow  forms  of  various  pierates  is  suggested ; 
sdrichloroaniline  pierate ,  m.  p.  80—83°,  forms  deep 
red  needles  (cf.  %  :  4-dichloroaniline  pierate,  which  is 
yellow). 

Two  compounds  of  benzoquinone  with  bases  are 
described :  a  green  compound  with  pp'-tetramethyl- 
diaminodiphenylearbmol  [C6H402J2Ci?H2?0N2],  m.  p. 
169—170°,  and  withpp'-tetramethylaiaminodiphenyh 
methane  a  purple  compound  [CfiH402,2Ci7H22N2]J 
m.  p.  71°.  The  halochromic  effects  displayed  by 
quinones  in  the  presence  of  sulphuric  acid  are  due 
to  complexes  in  which  the  quinone  functions  as  the 
donor-molecule.  Evidence  in  support  of  Pfeiffer’s 
suggestion  (A.,  1925,  i,  262)  that  the  development  of 
colour  is  connected  with  the  appearance  of  positive 
unsaturation  on  a  carbon  atom  owing  to  co-ordin- 
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ation  has  been  obtained  by  a  study  of  the  halochromic 
effects  produced  by  sulphuric  acid  with  a  series  of 
substituted  styrylquinoxalines.  The  preparation  of 
%-$tyryl-2-methylquinoxaline,  m.  p.  137°,  is  described. 

Other  types  of  complex  formation  are  discussed, 
and  many  illustrative  examples  are  given. 

C.  W.  Shoppee, 

Modified  Curtins  reaction.  II,  C.  Naegeli 
(Helv.  Chim,  Acta,  1929,  12,  205—207 ;  cf.  A.,  1928, 
881). — -A  reply  to  Lindemann  (this  vol.,  78). 

H.  Burton. 

Action  of  methyl  p-toluenesulphonate  on 
a-naphthylamine.  V.  M.  Rodionov  and  W.  E. 
Vvedenskij  (Bull.  Soc.  ehim.,  1929,  [iv],  45,  121 — 
124 ;  cf.  A.,  1926,  532).— When  a-naphthylamine.  (1 
mol.)  is  heated  with  1  mol.  of  methyl  p-toluenesulphon- 
ate  at  155—160°  for  5  hrs.,  42%  of  dimethyl-a- 
naphthylamine  is  obtained,  together  with  5%  of 
aa-dinaphthylamine,  24%  of  a-naphthylamine,  re¬ 
covered  as  sulphate,  and  23%  of  m ethyl- a-naphthyl¬ 
amine,  separated  as  its  acetyl  derivative ;  with  2  rnols. 
of  ester  a  90 — 97%  yield  of  dimethyl- a-naphthyl- 
arnine,  b,  p.  268 — 274°,  is  obtained,  a  -Naphthyl- 
metkylammonium  p -toluenesulphonate,  m,  p.  163 — 
164°,  is  obtained  by  heating  methyl  a-naphthylamine 
with  p-toluenesulphonic  acid  in  alcohol  at  50°. 
« -  Naphthyltrimethylammonium  p  -  toluenesulphonate , 
m.  p.  82—83°,  obtained  by  heating  dimethyl-a- 
naphthylamine  with  the  ester  at  153 — 160°,  with 
potassium  iodide  yields  the  corresponding  iodide, 
iQ.  p.  163—164°,  and  is  an  excellent  alkylating  agent 
for  phenols,  especially  aminophenols,  at  higher  tem¬ 
peratures  than  are  possible  with  phenyltrimethyl- 
ammonium  p-toluenesulphonate.  R.  Brightman. 

Methylated  nit r onaphf hy laniines .  V.  Vesely 
and  A,  Vojtech  (J.  Czechoslov.  Chem,  Comm.,  1929, 

l,  104 — 118). — Methylation  of  3 -nitro- a-naphthyl¬ 
amine  with  methyl  sulphate  at  160°  affords  3 -nitro- 
a  -naphthyldimethylamine,  m.  p.  64 — 65°  (pi-crate , 

m.  p.  188—189°),  and  4-nitro-p-naphthylamine  under 
similar  conditions  gives  4 -nitro-$-naphthyldimethyl- 
amine ,  m.  p.  65°  (pier ate,  m.  p,  194 — 196°).  4-Nitro- 
a-naphthylamine  and  methyl  sulphate  at  118°  yield 
a  mixture  of  4 -nitro-x-naphthylmethylamine,  m.  p. 
184—185°,  and  ^-nitro-a-imphthyldimethylarnine,  m.  p, 
65 — 66°,  the  latter  in  poor  yield.  2-Nitro-a-naphfchyl- 
anjine  cannot  be  methylated  with  methyl  sulphate; 
treatment  of  1  :  2-dinitronaphthalene  with  dimethyl- 
amine  and  alcohol  gives  2 -nitro- cL-naphthyldimeihyl- 
amine ,  b.  p.<  182— 184°/ 14  mm.  (oriented  by  con¬ 
version  into  2-nitro-a-naphthol,  m.  p.  127 — 128°, 
with  alkali).  Methyl  sulphate  with  5-nitro-a- 
naphthylamine  gives  5-nitro- a  -  ?iaphthyldime  thyla  mine, 
b.  p.  194— 196°/14  mm.  (picrate,  m.  p.  165—166°),  at 
145°;  with  8-nitro- a-naphthylamine,  8-nitro- a- 
napktkylmethylamine ,  m.  p.  81°,  at  140° ;  with  5-nitro- 
P-naphthylamine,  5 -nitro~$-naphthyldimethylamine, 
m.  p.  74°  (picrate ,  m.  p.  176—177°),  at  160°;  with 
8-nitro-P-naphthylamine,  8 -nitro-$-naphthyldimethyl- 
(mine,  m.  p.  77°  ( picrate ,  m.  p.  174 — 476°),  at  135°; 
with  6 -nitro - P-naph fchylamine,  a  mixture  of  b-niiro- 
P- naphthylmethylamine ,  m.  p.  185 — 186°  (picrate,  m.  p. 
138—140°;  acetyl  derivative,  m,  p.  186—187°),  and 
Q-nitro-fi-naphthyldhnethylamine,  m.  p.  164°  (picrate, 


m.  p.  158 — 160°)  at  150°.  Nitration  of  (3-naphthyl- 
dimethylamine  with  86%  nitric  acid  in  glacial  acetic 
acid  solution  gives  a  dinttro-Gom-pound,  m.  p,  157 — 
158°,  whilst  nitration  with  fuming  nitric  acid  and 
concentrated  sulphuric  acid  yields  a  eutectic  mixture, 
m.  p.  52°,  of  two  mononitro -compounds .  Further 
nitration, of  the  eutectic  mixture  with  86%  nitric 
acid  in  glacial  acetic  acid  solution  affords  an  easily 
separable  mixture  of  a  dinitro-compound,  m.  p.  110°, 
identical  with  the  product  obtained  by  the  nitration 
of  5-nitro-p-naphtliyldimethylamme,  i.e»,  1  :  5-dinitro- 
p-naphthyldimethylamine,  together  with  an  isomeric 
dinitro-compound,  m.  p.  176—177°,  identical  with  the 
compound  obtained  by  nitration  of  8-nitro- p-naphthyl- 
dimethylamine,  i.e.,  1  :  8-dinitro-p-naphthyldimethyl- 
amine.  Nitration  of  a-naphthyldimethylamine  with 
nitric  acid  (d  1-525)  in  glacial  acetic  acid  solution  gives 
2 : 4-dinitro-P-naphthyldimethylamine,  m.  p.  88°, 
and  a  substance,  m.  p.  127 — 128° ;  nitration  with 
fuming  nitric  acid  and  concentrated  sulphuric  acid 
yields  a  dinitronaphthyldimethylamine ,  m.  p.  137— 
138°,  5-nitro- a-naphthyldimethylamine,  b.  p.  192 — ■ 
195°/14  mm.  (picrate,  m.  p.  162—164°),  and  a  small 
quantity  of  a  mononitro-eompound  ( picrate ,  m.  p.  73°). 

A.  I.  Vogel. 

Stereoisomerism  of  diphenyl  compounds.  II. 
Resolution  of  3  : 3'~diammodimesityL  W.  W. 
Moyer  and  R.  Adams  (J.  Amer.  Chem.  Soc.,  1929, 
51,  630— 639) —Further  evidence  for  the  mechanical 
theory  of  the  stereoisomerism  of  diphenyl  compounds 
(cf.  A.,  1928,  1234)  is  afforded  by  the  resolution  of  a 
derivative  in  which  the  2-,  6-,  2'-,  and  6'-substituents 
are  identical.  Dimesityl  is  more  conveniently  pre¬ 
pared  from  magnesium  mesityl  bromide  and  cupric 
chloride  (cf.  Sakellarioa  and  Kyrimis,  A.,  1924,  i, 
381)  than  by  Ullmann’s  method  (A.,  1904,  i,  725). 
It  is  converted  by  nitric  acid  (d  1*50)  into  tetranitro- 
dimesityl ,  m.  p.  270 — 271°,  which  is  reduced  by 
alcoholic  ammonium  sulphide  to  a  mixture  of  nitro  - 
amines  and  by  zinc  with  hydrochloric  and  acetic 
acids  to  tetra-aminodimesityl,  m.  p.  above  360°  (hydro¬ 
chloride).  Dimesityl  gives  with  bromine  in  carbon 
tetrachloride  3  :  3' -dibromodimesityl,  m.  p,  112 — 113°, 
and  with  acetyl  nitrate  a  dinitro-  derivative,  m.  p. 
162-5— 163*5°,  which  is  not  further  nitrated  by  this 
reagent  and  is,  therefore,  probably  the  3  :  3 '-deriv¬ 
ative.  It  is  reduced  by  zinc  and  acid  to  dl-3  :  3 f-di- 
a minodimes ityl ,  m.  p.  206—207°  (diacetyl  derivative, 
m.  p.  303 — 304°),  wrhich  is  readily  separated  through 
the  d  -  camphor su  Ipho  nate ,  m.  p.  186—188°  (indef.) 
(also  +H20,  m.  p.  175—187°),  [«J 5  +16*3°,  into 
d-3  :  3 ' -diaminodim esityl,  m.  p.  203*5 — 204*5°,  [a 
+42*3°  (diacetyl  derivative,  m.  p.  312 — 313°,  shrinking 
from  307°,  [a]g  +30*8°),  and  the  I -form,  m.  p.  203— 
204°,  [a]D  —41*5°  (diacetyl  derivative,  m.  p.  311— 
313°,  [«]d  —30*4°).  The  active  amine  is  only  slightly 
racemised  by  boiling  with  hydrochloric  acid  or 
alcoholic  potassium  hydroxide.  The  diazonium  salt 
from  nitroaminomesitylene  (Kuster  and  Stall  berg,  A., 
1894,  i,  278)  yields  with  potassium  iodide  iodonitro - 
mesitylene ,  m.  p.  96—97°,  which  does  not  give  3  :  3'- 
dinitrodimesityl  when  heated  with  copper  powder. 

H.  E.  F.  Notton, 

NitrophenyMuorenylainines.  C.  Anastasi  and 
L.  GuGLiALMEiiLi  (Anal.  Asoc.  Quim.  Argentina, 


438 


BRITISH  CHEMICAL  'ABSTRACTS. — A. 


1928,  16,  125 — 133). — 2  :  4:-Dinitrophenyl-2~ftuorenyL 
amine ,  m.  p,  217°,  is  obtained  in  56%  yield  by  boiling 
a  solution  of  2 : 4-dinitroehlorobenzene  and  2-fluor- 
enylamine  in  absolute  alcohol  with  anhydrous  sodium 
acetate  for  10  hrs.  A  preliminary  account  is  given 
of  the  reduction  of  this  compound  by  iron  and  acetic 
acid  and  by  ammonium  sulphide  to  the  ( 1)diamino- 
and  ( tynUroamino- derivatives,  respectively,  and  its 
nitration  to  the  { $)tetranitro-comipoim&,  m.  p.  230° 
(decomp.),  which  has  the  properties  of  a  4-acid, 

R,  K.  Callow. 

Manufacture  of  [new]  substituted  guanidines. 
1,  G.  Fahbehind.  A.-G. — See  B.,  1929,  163. 

Hexa-arainobenzene.  B.  Fuxrscheim  and  E.  L. 
Holmes  (J.C.S.,  1929,  330— 337).— Hem-amino- 

benzene  has  been  prepared  by  reduction  of  2:4:6- 
trinitro-1  :  3  :  5-triaminobenzene  with  phenylhydr- 
azine  (cl  Waltlier,  A.,  1896,  i,  642);  an  attempt 
to  employ  stannous  chloride  in  dry  pyridine  was 
unsuccessful.  The  base,  in.  p.  247* — 248°  in  hydrogen, 
forms  light  brown  octahedra,  the  colour  being  due 
to  surface  oxidation,  and  is  completely  soluble  in 
cold  water;  it  may  be  crystallised  from  phenyl- 
hydrazine  but  is  insoluble  in  all  other  media.  Both 
the  solid  and  the  aqueous  solution  yield  black  oxid¬ 
ation  products  when  kept  in  the  air.  The  hem- 
acetyl  derivative,  m.  p,  356 — 357°,  iripicrate ,  no  m,  p,, 
and  the  teirahydrockloride,  no  m.  p.,  are  described ; 
the  last  when  treated  with  cold  50%  aqueous  potass¬ 
ium  hydroxide  yields  a  base  (acetyl  derivative,  m.  p. 
above  385°). 

An  attempt  to  reduce  2:4:  Q-trinitro- 1  -amino-3  :  5- 
dianilinobenzene ,  m,  p.  264°  (decomp.)  (obtained  from 
pentanifcroaniline  and  aniline  in  acetone  solution), 
with  phenylhydrazine  failed,  but  from  2:4:  6-tri- 
nitro-1  :  3-  di  ami  no  b  enzene  was  obtained  penia-amino- 
be?izene>  m.  p.  228°  in  hydrogen,  soluble  in  water 
with  instantaneous  decomposition  and  insoluble  in 
organic  solvents. 

The  stability  of  all  known  polyamino-derivatives 
of  benzene,  its  homologues,  and  of  anisole  is  discussed 
and  it  appears  that  (a)  vicinally  substituted  com¬ 
pounds  are  more  stable  than  their  isomerides,  and 
(6)  vicinal  as  well  as  non- vicinal  compounds  become 
less  stable  as  the  number  of  amino-groups  increases. 
The  superior  stability  of  hexa-aminobenzene  as  com¬ 
pared  with  penta-arainobenzene  is  accounted  for  on 
the  theory  of  affinity  demand.  C.  W.  Shofpee. 

Double  salts  of  benzenediazonium  iodide  with 
mercuric  iodide  and  the  formation  of  diphenyl- 
iodonium  salts  by  their  decomposition.  A.  N. 
Nesmejanov  (Z.  anorg.  Chem>,  1929,  178,  300 — 
SOS). — A  methyl-alcoholic  solution  of  benzenediazon¬ 
ium  chloride  at  —10°  yields  a  yellow,  crystalline 
precipitate  of  benzenediazonium  iri- iodomermriate, 
U6H5N2HgIa,  m.  p.  63 — 64°  (decomp.),  on  addition 
of  the  requisite  potassium  and  mercuric  iodides  in 
methyl-alcoholic  solution.  With  a  further  quantity 
of  potassium  iodide  in  aqueous  solution  this  compound 
yields  the  corresponding  tetraiodomermrmte, 
(C6H5N.,)2HgI4,  m.  p.  59*5 — 60°  (decomp.),  as  a 
canary-yellow  powder.  Both  salts  decompose  when 
kept  afc^  the  ordinary  temperature  chiefly  with  the 
production  of  iodobenzene  and  mercuric  iodide,  but 


the  first  gives  also  a  10%  and  the  second  a  3%  yield 
of  diphenyliodonmm  iri-iodomerewnate, [(CQH5)2I3HgI5j 
light  yellow  crystals,  m.  p.  171*5°.  The  same  sub* 
stance  is  obtained  by  heating  diphenyliodonium 
iodide,  mercuric  iodide,  and  acetone  in  a  sealed  tube 
at  100°.  A.  R.  Powell. 

Manufacture  of  new  a.zo-dyes  and  intermediate 
products  [2-anilino-8-hydroxy- 6-naphthoic  aryl- 
amides].  I.  G.  Farbenmd.  A.-G. — See  B,,  1929, 
165. 

Manufacture  of  AT-co-aminoalkylamiiio- 
naphthoic  acids,  I.  G.  Farbenind.  A.-G. — See 
B.,  1929,  200. 

Influence  of  colloids  on  precipitation  of  salts. 
R.  Dickihsoh  (J.C.S.,  1929,  358— 359).— The  solu¬ 
bility  of  lead  sozoiodolate  (2 ;  6-di-iodophenol- 4- 
sulphonate)  in  water  is  0*512  g.  per  100  c.c.  of  solution. 
When  the  compound  is  prepared  from  lead  acetate 
and  sodium  sozoiodolate  in  presence  of  2%  of  gunt 
acacia  precipitation  of  more  than  half  of  the  expected 
amount  of  lead  salt  is  prevented  :  the  solubility  of 
lead  sozoiodolate  in  2%  gum  acacia  solution  is  1*116  g. 
per  100  c.c.  of  solution.  Gelatin  gives  a  white  rubber¬ 
like  precipitate  with  sodium  sozoiodolate. 

A.  I.  Vogel, 

3  :  5-Dichlorophenetidine.  G.  Bargellinx  and 
P.  Leone  (Atti  R.  Accad.  Lined,  1928,  [vi],  8,  399— 
404).- — The  compound,  m.  p,  46°,  b.  p.  about  275°, 
obtained  by  Jaeger  (A,,  1875,  1260)  by  passing  hydro¬ 
gen  chloride  into  an  alcoholic  solution  of  nitroso- 
phenol  may  be  either  3  :  5-  or  2  :  6-dichlorophenet- 
idine,  but  the  latter  has  been  prepared  in  another 
way  (following  abstract)  and  is  found  different. 
Treatment  of  3  :  5-dichlorophenetidine  with  hydriodic 
acid  gives  the  dichloroaminophenol  obtained  by  pass¬ 
ing  hydrogen  chloride  through  an  ethereal  solution  of 
nitrosophenol  (Jaeger,  loc .  ciL),  so  that  this  is  3  : 5- 
dichloro-4-aminophenol.  Oxidation  of  the  latter 
with  dichromate  and  sulphuric  acid  yields  3  :  5-di- 
ehlorobenzoquinone  (cf.  Weselsky,  Ber.,  1870,  3,  646). 
3 : 5-Dichlorophenetidine  does  not  condense  with 
aromatic  aldehydes,  carbon  disulphide,  phenylthio- 
carbimide,  potassium  thiocyanate,  etc.,  but  forms  an 
acetyl  derivative  (3  :  5 -dichlorophenacetin),  m.  p.  129— 
131°,  a  diacetyl  derivative,  m.  p.  86 — 88°,  and  a  benzoyl 
compound,  m.  p.  188°,  and  condenses  with  phthalle 
anhydride  to  give  the  compound, 

193 — 194°,  and  with  succinic  anhydride  to  give  a 
compound,  m.  p»  137°.  On  diazotisation  and  treat¬ 
ment  with  alkaline  8-naphthol  solution,  it  gives  the 
azo-compound,  C18H1402Ni>Cl2,  m.  p.  120°. 

T.  H.  Pope. 

2  :  6-Dichlorophenetidine.  G.  Bargellini  (Atti 
R.  Accad.  Lincei,  1928,  [vi],  8,  505—511;  of.  pre¬ 
ceding  abstract). — 2  :  6-Dichloro-4-aminophenol  con¬ 
denses  with  carbon  disulphide  to  give  3  :  5  :  3' ;  5'~ 
tetrachloro  -4:4'-  dihydroxydiphenylthiocarbamide, 
softening  at  200°,  m.  p.  210°  (decomp.);  with 
phenylthiocarbimide ,  s-3  :  5-  dichloro  - 4  -  hydroxydi - 
phenylthiocarbamide,  m.  p.  138 — 140° ;  with  1-chloro- 
2  :  4-dinitrobenzenc,  3  :  5-dicbloro-2'  :  4'-dinitro-4- 
hydroxydiphenylamine,  m.  p.  208—210° ;  it  also  gives 
a  piperonylidene,  m.  p.  151 — 153°,  and  a  benzylidene 
derivative,  m.  p.  99 — 101°.  Treatment  of  the  last- 
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named  compound  with  alcoholic  potassium  hydroxide 
and  ethyl  iodide  yields  2  :  (5-dich lorophe netidine,  m.  p. 
105 — 107°,  which  forms  an  acetyl,  m.  p.  176 — 178°, 
a  $-naphtholazo -,  m.  p.  171 — 173°,  and  a  piperonyU 
idem  derivative,  m.  p.  133 — 135°,  and  condenses  with 

1- chloro-2  :  4-dinitrobenzene  to  give  3  :  5-didiloro- 
2' :  4' -dinitroA-ethoxydiphenylamine,  m.  p.  160 — 162°. 

T.  H.  Pope. 

Condensation  products  of  dextrose  and  p- 
phenetidine.  II,  M.  Amadori  (Atti  R.  Accad. 
Lincei,  1929,  [vi],  9,  68 — 73). — The  compound,  m.  p. 
118°  (A.,  1926,  60),  has  [a]$  —84°  in  fresh  aqueous 
solution,  this  value  gradually  diminishing  and  the 
compound  decomposing;  in  alcoholic  solution  [«jJJ 
also  falls  from  —88°  to  —91°  to  the  constant  value 
—35°.  For  the  more  stable  compound  m.  p.  155° 
{now  given  as  115°)  the  value  of  [ocj-g  in  methyl  alcohol 
is  initially  —50°  and  falls  slowly  to  —25°.  Evidently 
«-  and  p -forms  of  these  compounds  exist  and  the 
presence  of  alkali  in  the  solutions  hastens  the  attain¬ 
ment  of  equilibrium.  The  conclusion  is  reached  that 
the  condensation  of  a  primary  aromatic  amine  with 
dextrose  gives  rise  to  (I)  a  glueosidic  compound, 
resulting  from  the  reaction  of  one  of  the  aminic 
hydrogen  atoms  with  the  glueosidic  hydroxyl  of 
the  dextrose,  and  (2)  a  basic  compound,  formed 
by  the  reaction  of  two  aminic  hydrogen  atoms 
with  the  ketonic  oxygen  of  the  aldehyde  group  or 
of  the  lactonic  linking  of  the  dextrose. 

T.  H.  Pope. 

Bepiaceability  of  methoxy-group  in  4  :  6-di- 
nitro™TO“tolyl  methyl  ether*  J.  G.  Kerkhof  (Ree. 
trav.  ehim.,  1929,  48,  251 — 253). — In  support  of  de 
Capeller’s  (A.,  1928,  631)  claim  that  the  dinitro- 
methoxy  toluene  isolated  in  the  nitration  of  5-methyl- 

2- tert.-butvlanisole  (Barbier,  A.,  1928,  280)  is 

4  :  G-dimtro-m-tolyl  methyl  ether  its  interactions  with 
the  following  reagents  are  described  :  boiling  alcoholic 
ammonia,  which  gave  4  :  6-dinitro-m-toluidine,  m,  p, 
195° ;  alcoholic  methylamine  under  pressure,  whieli 
furnished  4  :  G-dinitro-N-methyl-m-toluidme ;  boiling 
alcoholic  hydrazine  hydrate,  giving  4  :  6-dinitro-m- 
tolylhydrazine.  R.  J.  W.  Le  Fevre; 

2-Siibstituied  derivatives  of  2,*“cres°l-  M. 
Copisaeow  (J.C.S.,  1929,  251 — 253).— An  improved 
preparation  of  2-nitro-p-cresol,  m.  p.  76 — 77°  (yield 
19%),  by  nitration  of  ;p-tolyl  carbonate  is  described 
(cf.  Holloman  and  Hoeflake,  A.,  1917,  i,  133) ;  methyl- 
ation  with  methyl  sulphate  and  anhydrous  sodium 
carbonate  in  toluene  at  110°  gives  a  77%  yield  of 
2-nitro-jp-tolyl  meth}7!  ether  {cf.  Knecht,  A.,  1882, 
908),  also  obtained  directly  from  2~mt?o-p-tolyl 
carbonate  (yield  60%) ;  the  ethyl  ether  may  be  pre¬ 
pared  similarly.  2-Amino-p-creso) ,  m.  p.  157 — 159°, 
is  obtained  in  79%  yield  by  simultaneous  reduction 
and  hydrolysis  of  2-nitro-p-tolyl  carbonate  with  iron 
filings  and  acid,  or  preferably  with  sodium  sulphide 
(cf.  Knecht,  A.,  1882,  728;  Wallach,  A.,  1883,  329; 
Maasen,  A.,  1884,  1145) ;  2-nitro-p-tolyl  methyl  ether 
on  reduction  with  iron  filings  and  acetic  acid  at  95 — 
98°  gives  a  78 — 82%  yield  of  2-amino-p-tolyl  methyl 
ether  (cf.  Knecht,  loc .  cit .).  The  preparation  of 
;p-tolyl  chloroformate  in  78 — 80%  yield  is  also 
described.  0.  W.  Skoppee. 


Oxidation  of  tribromoresorcinol.  T.  L.  Davies 
and  J.  W.  Hill  (J.  Amor.  Chem.  Soc.,  1929,  51, 
493 — 504). — Tribromoresorcinol  (cf.  Bcnedikt,  A., 
1883,  984),  quantitatively  prepared  from  resorcinol 
and  bromine  in  chloroform,  has  been  oxidised  in 
benzene  with  aqueous  chromic  acid.  In  addition  to 
bromine  and  carbon  dioxide,  a  product  (I)  (33 — 37% 
yield)  is  obtained  which  contains  about  60%  of 
“  rhodobromoresoquinone  ”  (II), 
rn^CBro-CO^p.p/C(OH):CBr^rn  , 
C0<-CBr=CH^>C,C<^CH==^CBr^>C0,  red’  m’ 


215—220°  (also  +CJI0)  +Et20,  and  +0-25  mol. 
CS2).  This  is  identified  by  reduction  with  sulphur 
dioxide  in  aqueous  alcohol  to  tetrabromodiresoreinol 
(III),  by  bromination  in  glacial  acetic  acid  to  tri- 
bromoresoquinone  (IV)  (cf.  Zincke  and  Schwabe,  A., 
1909,  i,  241),  and  by  iodometric  determination  of  its 
oxidising  power.  Rhodobromoresoquinone  is  formed 
from  IV  and  a  mixture  of  bromine  and  benzene, 
reduction  being  brought  about  by  hydrogen  bromide. 
Its  benzene  additive  product  slowly  decomposes  at 
320°  into  a  colourless  polymeride  or  isomer  id  e  of  II, 
m.  p.  228 — 229°,  which  cannot  be  brominated  and 
has  only  half  the  oxidising  power  of  II.  The  product 
I  also  contains  a  trace  of  IV  and  about  9%  of  colour- 


CH*CBr  1 

less  ielrabromoresoquinone, 

m.  p.  227 — 228°  (decomp.),  which  decomposes  in 
boiling  glacial  acetic  acid  into  bromine  and  IV,  and 
is  quantitatively  reduced  to  III  by  hydriodic  acid. 
It  is  formed  by  brominating  either  II  or  IV.  These 
results  show  that  the  oxidation  of  tribrom oresorc in ol 
probably  ^yields  first  the  monocyclic  radical  of  di- 


pro  Da  bly  j  Idas  first  the  monocyclic  r; 

liromm^-.-Mcpiinanii,  j  j ] < '( i 

tlitrt  hrominatetl  to  the  misturo  I. 


which 


H.  E.  F.  Notton. 

Orientation  in  the  benzene  ring.  Bromin¬ 
ation  of  2-aminoresorcinol  dimethyl  ether.  A.  A. 
Levine  and  H.  Linford  (J.  Amer.  Chem.  Soc.,  1929, 
54,  524—527). — Attempts  to  brominate  the  free 
amine  were  unsuccessful.  It  is  readily  aeetylated  by 
acetic  anhydride  in  glacial  acetic  acid  at  the  ordinary 
temperature.  The  acetyl  derivative  gives  in  this 
solvent  with  1  mol.  of  bromine  4-6romo- 2-ace 
resorcinol  dimethyl  ether  (I),  in.  p.  161 — 162°,  with 
2  mols.  at  the  ordinary  temperature,  dibromo-2-accl- 
amidoresorcinol  dimethyl  ether,  m.  p.  213 — 214°,  and 
at  100°,  an  isomeric  tMromo- derivative,  m,  p.  187 — 
188°.  Hydrolysis  of  I  with  22Vr-alcoholic  potassium 
hydroxide  gives  4t-bromo-2-aminore8orcinol  dimethyl 
ether,  m.  p.  67 — 68°,  which  is  also  formed  by  reducing 
4-bromo-2-nitroresorcinol  dimethyl  ether  (KaufTmann 
and  Franck,  A.,  1907,  i,  1092)  with  tin  and  hydro¬ 
chloric  acid.  H.  E.  F.  Notton. 


Chloro-  and  bromo-derivatives  of  2  : 4-di¬ 
hydroxy  diphenylmethane  and  their  germicidal 
action.  E.  Klarmann  and  J.  von  Wowern  (J. 
Amer.  Chem.  Soc.,  1929,  51,  605 — 610). — 4 '-Chloro- 
2  :  A-dihydroxybenzophenom,  m.  p.  155°,  from  p-chloro- 
benzonitrile  and  resorcinol  in  presence  of  zinc  chloride, 
is  reduced  by  amalgamated  zinc  and  hydrochloric 
acid  to  4*~chloro-2  : 4- dihydroxydiphenylmethane ,  b.  p. 
200—22 5°/5  mm.,  in.  p.  80*4°,  which  is  also  formed 
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from  p-clilorobenzyl  chloride  and  resorcinol  in  nitro¬ 
benzene  in  presence  of  aluminium  chloride.  4'- Bromo- 
2  :  4~dihydroxybenzophenone}  m.  p.  169°,  and  4'-&romo- 
2  : 4  dthydroxydipkenylmethmie,  m.  p.  96°,  are  pre¬ 
pared  similarly.  5-0/eloro-,  xn.  p.  122%  and  5-6romo-3 
in.  p.  1224%  derivatives  are  obtained  by  cautious 
addition  of  sulphuryl  chloride  and  bromine  (1  mol.), 
respectively,  to  2  :  4-  dihydroxy diphenylme thane  in 
ether.  5-CVdoro-,  xn,  p.  136*7°,  and  5-6r<wm-,  m.  p. 
152*1°,  -2  : 4-dihydroxydiphenylefhanes  are  prepared 
similarly.  The  halogen  derivatives  are  much  more 
strongly  bactericidal  than  the  parent  phenols,  but 
the  former  undergo  a  proportionately  greater  reduc¬ 
tion  in  efficiency  in  presence  of  gelatin  and  peptone. 
The  4'  - halogenophenols  are  more  active  than  the 
corresponding  5-derivatives,  EL  E.  F.  Norton. 

Molecular  compounds  from  aromatic  iodo- 
compounds,  P.  Pfeiffer,  H.  Schmitz,  and  T. 
Inoue  {J.  pr.  Chem.,  1929,  fii],  121,  70 — 84). — 
Several  iodo-derivatives  of  diphenyl  and  stilbene 
have  been  prepared  and  the  possibility  of  compound 
formation  with  metallic  salts,  aromatic  bases,  and 
ketones  has  been  investigated.  By  the  usual  methods 
the  following  are  prepared  from  the  corresponding 
amino-compounds  :  4-iododiphenyl,  in.  p.  112°  [ iodo - 
chloride,  in,  p.  102°  (decomp.) ;  todoso-eomponnd, 
m.  p.  225—230°  (not  pure)];  4 : 4'-di4odo-,  in.  p. 
109 — 110%  4  : 4'-diehloro«,  in.  p.  58 — 58* 5°,  and 
4  : 4'-dibromo-,  xn.  p.  71%  -3  :  3'-ditolyl  (lit,  gives 
a,  p.  99 — 100°,  51°,  and  58 — 59°,  respectively) ; 
4  :  4 *»di-iodo-*\  :  -dimeihoxy  diphenyl,  in.  p.  181*5 — 
183°  [iodochloride,  m.  p.  109—110°  (decomp.)]; 
4  :  4 '-di-todo-d  :  3 f -dinitrodiphenylt  m.  p.  246 — 247° ; 
4~iodo&tilbenet  in.  p.  152° ;  4-iodo-%nitrostilbene, 
m.  p.  110°;  44<xfo-2~nitro-4' -nwtkoxystilbeiie,  m.  p. 
100—100*5°.  By  thermal  analysis  it  is  shown  that 
no  compounds  are  formed  by  these  iodine  derivatives 
with  mercuric  chloride  or  iodide,  silver  nitrate, 
piperonylideneaeetophenone,  dipiperonylideneaeetone, 
sarcosine  anhydride,  a-naphthol,  menthol,  «-naphthyl- 
amine,  or  s- trinitrobenzene.  Only  in  the  ease  of 
dianisylideneacetono  (2  mols.)  and  4-iododiphenyl 
(1  mol.)  is  a  compound  formed.  J.  W,  Baker. 

Action  of  aromatic  aldehydes  on  phenols.  O, 
Hinsberg  (Ber.,  1929,  62,  [JB],  418 — 421).— Com¬ 
pounds  provisionally  regarded  as  derivatives  of 
9  : 10~diphenyl-9  :  1 0-dihydr oanthraeene  are  obtained 
when  equivalent  quantities  of  an  aromatic  aldehyde 
and  phenol  are  heated  with  glacial  acetic  and  con¬ 
centrated  hydrochloric  acids  under  pressure.  Thus 
benzaldehyde  and  phenol  at  100°  afford,  after  treat¬ 
ment  of  the  product  with  acetic  anhydride  and  a 
little  zinc  dust,  2  :  7(~f  2  :  6)-diaeetoxy-9 : 10-diphenyl- 
9  ;  10-dihydroanthraeene,  m.  p.  above  202°,  hydro¬ 
lysed  ^  to  2:  7(+2  :  6)- dihydroxy-9  : 10-diphenyl- 
9  : 10-dihydroanthracene,  which  darkens  and  softens 
at  about  250°.  Oxidation  of  the  diacetoxydihydro- 
eompound  with  potassium  dichromate  and  glacial 
acetic  acid  yields  2  :  7(-f  2  :  6)-diacetoxy-9  :  10-di- 
phenylanthracene,  m.  p.  215 — 235°,  which  is  hydro¬ 
lysed  by  alkali  hydroxide  to  2  :  7(+ 2  :  6)-dihydroxy- 
9  : 10-diphenylanthraeene  hydrate,  C2ftH20O3,  derived 
from  benzaurin.  The  hydrate  crystallises  with  1  mol. 
of  water,  which  is  removed  at  120°,  but  the  removal 


of  a  second  molecule  of  water,  which  should  lead  to 
dihydroxydiphenylanthracene,  could  not  be  effected. 
p-Crcsol  and  p-nitrobenzaldehyde  yield  4  :  5(+4  :  S)« 
dihydroxy  - 9  :  10-  di-p-  nitrophenyl- 1  :  8(  + 1  :  5) -di¬ 
methyl-9  :  10-dihydroanthracene,  m.  p.  above  270°. 

H.  Wren. 

Oxidation  of  cholesterol  with  chromic  acid, 
S.  Mjnovici  and  M.  Vanghelovici  (Bull.  Soc.  Chim. 
Romania,  1928,  10,  91 — 96). — The  substance  ob¬ 
tained  by  Mauthner  and  Suida  (A.,  1896,  i,  425)  by 
hydrolysis  of  the  product  of  oxidation  of  cholesteryl 
acetate  with  chromic  acid  has  now  been  obtained 
from  cholesterol  by  oxidation  with  elrromlc  acid  in 
glacial  acetic  acid;  it  has  m.  p.  216—217°  (decomp.), 
empirical  formula  C27H4403,  The  structure  I  is 
suggested.  Cholesteryl  chloride,  similarly  oxidised, 
yielded  a  neutral  ketorne  substance,  027H45OC1,  m.  p. 
137°  (p -nitrophenylhydrazone,  in.  p.  200°),  isomeric 
with  that  obtained  by  Windaus  (A.,  1904,  i,  1010) 
and  that  obtained  by  Mauthner  (ibid.,  49).  The  exp¬ 
and  tram- forms  of  II  and  III  are  possible  structures 
for  these  isomerides. 


in.  bu  co 

[OhJ&i^Sg 


C.  W.  Shopfee. 

Cholesterol  and  its  relations  with  the  terpenes. 
E.  Monttgnie  (Bull.  Soc,  chim.,  1929,  fiv],  45,  97 — 
100). — The  terpenic  structure  for  cholesterol  suggested 
by  Steinle  and  Kahlenberg  (A.,  1926,  633)  rests  on 
inconclusive  evidence,  since  certain  unsaturated  fatty 
acids  give  similar  colour  reactions  with  antimony 
pentaehloride  and  the  terpenes  themselves  do  not 
give  Liebermann’s  reaction.  Cholesterol  is  converted 
by  sulphuric  and  acetic  acids  into  fbcholesterylene ; 
terpenes  yield  an  isomerisation  or  a  hydration  product 
with  this  reagent.  Formic  acid,  which  converts 
cholesterol  into  its  formate,  produces  isomerisation 
with  certain  terpenes,  and  similarly  with  phthalic 
anhydride  at  220°,  which  converts  sesquiterpene 
alcohols  into  the  hydrocarbons,  cholesterol  affords 
its  phthalate,  m.  p.  157°.  The  sterols  are  accordingly 
regarded  as  constituting  a  distinct  type  of  compound 
and  not  as  belonging  to  the  terpeno  group.  The 
formation  of  chrysene  and  homologous  hydrocarbons 
by  distilling  cholesterol  is  attributed  to  the  con¬ 
densation  of  the  indene  rings  from  two  molecules  of 
cholesterol.  R.  Brightman. 


Reactions  of  cholesterol.  E,  Base  (Bioehem. 
Z.,  1929,  204,  474), — Cholesterol  gives  a  yellowish- 
brown  coloration  with  a  solution  of  benzidine  in 
glacial  acetic  acid  and  an  intensely  rod  coloration  with 
a  faintly  pink  solution  of  rosaniline  in  chloroform. 
Both  tests  are  parallel  to  those  of  Salkowski  and 
Liebermann.  W.  McCartney. 


Preparation  of  styrene  (with  a  note  on  the 
detection  and  identification  of  p-phenylethyl 
alcohol).  S,  Sabetay  (Bull.  Soc.  chim.,  1929,  [iv], 
46,  69 — 75). — p-Phenylethyl  alcohol  when  distilled 
with  dry  potassium  hydroxide  is  converted  quantit¬ 
atively  into  styrene,  b,  p.  52 — 53° /2S  mm.,  143°/760 
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mm.,  1-5440,  dn°  0*9038.,  p-p-Tolylethyl  alcohol 
is  similarly  converted  into  ^-methylstyrene ,  b.  p, 
170 — 173°  (dibromide,  m.  p.  45°).  P-2-Naphthyl- 
ethyl  alcohol  behaves  similarly,  but  y-phenylpropyl 
alcohol  and  phenylethylcarbinol  are  not  dehydrated 
under  these  conditions.  Phenyimethylcarbinol  is 
partly  decomposed  but  affords  no  styrene.  The 
reaction  is  regarded  as  characteristic  of  the  group 
’CrH4'CH2-CH2*OH  and  is  attributed  to  the  influence 
of  the  phenyl  group  on  the  mobility  of  the  neighbour¬ 
ing  hydrogen  atom.  The  reaction  can  be  applied  to 
the  detection  or  approximate  determination  of 
P-phenylethyl  alcohol  in  mixtures,  e.g.,  with  rhodinol 
or  geraniol,  the  styrene  formed  being  converted  into 
dibromide.  R.  Brtghtman. 

Comparison  of  the  stability  of  isomerides 
according  to  their  absorption  spectra.  Allyl 
and  tsoallyl  derivatives  of  the  benzene  series. 
(Mme.)  Ram  art- Lucas  and  (Mlle.)  Amagat  (Compt. 
rend.,  1929,  188,  638—640). — The  tsoallyl  deriv¬ 
atives  of  the  benzene  series  have  the  ascending  branch 
of  their  ultra-violet  absorption  curves  nearer  the 
visible  than  those  of  the  allyl  isomerides  and  there¬ 
fore  conform  to  the  rules  suggested  by  Ramart- 
Lucas  (A.,  1928,  1000),  the  latter  being  transformed 
into  the  former  by  heat.  It  is  shown  that  whilst 
-phenyl-?*.- propyl  alcohol  gives  allylbenzene  on  de- 
t  ydration  with  thionyl  chloride,  it  will  also  give  the 
iso-compound  when  dehydrated  at  a  sufficiently  high 
temperature.  The  following  are  prepared  by  reduc¬ 
tion  of  the  corresponding  amides  :  y-anisyl- n-propyl 
alcohol,  b.  p.  160°/15  min,,  m.  p.  26° ;  and  y-piperonyl- 
n -propyl  alcohol ,  b.  p.  180°/13  mm.  J.  Grant. 

Ephedrine  and  structurally  similar  com¬ 
pounds.  I.  Synthesis  of  ephedrine.  R.  H.  F. 
Manske  and  T.  B,  Johnson  (J.  Amer.  Chem.  Soc., 
1929,  51 ,  580 — 582 ) . — a-Phenylpropane-  a(3  -  dione, 

prepared  from  propiophenone  and  nitrogen  peroxide, 
yields  with  anhydrous  methylamine  in  light  petroleum 
unstable  fi-methylimino-K-phenylpropan-ix-oiie,  which  is 
hydrogenated  (platinum)  in  alcohol  to  dL ephedrine 
and  (contrast  other  syntheses,  A.,  1920,  i,  875;  1921, 
i>  45)  only  a  little  0-ephedrine.  H.  E.  F.  Notton. 

Ultra-violet  absorption  of  p-aminobenzoic 
esters  in  water  solution.  E.  R.  Riegel  and  K.  W. 
Buchwald  (J.  Amer.  Chem.  Soc.,  1929,  51,  4S4 — 
492). — 'Ultra-violet  absorption  spectra  (to  2100  A.) 
are  recorded  for  aqueous  solutions  of  [a)  p-amino- 
benzoic  acid  and  the  following  p- ami nobenzoates  : 
methyl,  ethyl,  propyl,  butyl,  y-di-n-butylamino- 
propyl  and  its  sulphate  (butyn),  P-diethylamino- 
ethyl  and  its  hydrochloride  (procaine),  y-cfimethyl- 
amino-  a  fb  d  im  ethylpropy  1  and  its  hydrochloride 
(tutocaine) ;  also  p-hydroxybenzoic  acid;  (b)  p- di- 
methylaminobenzoic  acid,  aniline  and  its  hydro¬ 
chloride,  benzoic  acid,  a-methyl-a-dimethylamino- 
methylpropyl  benzoate  hydrochloride  (stovaine), 
aa-bisdimethylaminomethylpropyl  benzoate  hydro¬ 
chloride  (alypine),  cocaine  sulphate,  and  benzene. 
The  compounds  in  group  (a)  all  show  an  intense 
absorption  band  which  is  of  the  same  order  of  per¬ 
sistence  as  that  previously  found  for  substances  of 
p-quinonoid  structure  (A.,  1926,  734).  It  is  there¬ 
fore  suggested  that  these  exist  in  solution  mainly 


in  the  form  NH!CflH4IC(OH)*OR,  and  this  is  con¬ 
firmed  by  the  observation  that  compounds  which 
cannot  isomerise  in  this  way  such  as  those  in  group 
(6)  exhibit  only  a  weak  selective  absorption.  Nitro- 
and  nitroamino-guanidine  in  water  show  an  intense 
band,  but  guanidine  carbonate  has  no  selective 
absorption  in  this  region.  H.  E.  F.  Notton. 

gulphonphthaleins,  W.  C.  Harden  and  N.  L. 
Drake  (J,  Amer.  Chem.  Soc.,  1929,  51,  562 — 566). — 
The  following  have  been  prepared  by  heating  together 
a  phenol  and  a  tetrahalogeno-o-sulphobenzoic  an¬ 
hydride,  alone,  or  in  presence  of  stannic  chloride  at 
120 — 140°  :  phenoltetrachlorosulphonphthalein  (tetra- 
6  romo- derivative),  phenoltelrabromosulphonphthalem 
(tetrabromo  -  derivative),  o  -  cresoltetrachlorosulphon- 
phthalein  (dibromo- derivative),  o-cresollelrabromo- 
sulphonplitkalein  (dibromo- derivative),  and  o-c resol- 
te t raiodosulphonph thafcin  (dibromo- derivative).  The 
colour  changes  and  useful  pB  ranges  of  the  products 
are  tabulated.  They  are,  in  general,  similar  to  those 
of  the  corresponding  non-halogenated  products. 

H.  E.  F.  Notton. 

Quinonoid  tautomerism.  Chlorination  of  p- 
nitrophenylacetonitrile.  V.  Nekrassov  and  A.  V. 
Sokolov  (Ber.,  1929,  62,  [B],  463— 466).— p-Nifcro- 
pheny laceton i trile  is  converted  by  chlorine  at  120° 
in  bright  daylight  into  dichloro-ip-nitrophenylaceto- 
nitrile ,  NO.-CfiH4-CCl2-CN,  b.  p.  149— 149-5°/0*6  mm., 
d-0  1-4465,  n~°  1*5710,  hydrolysed  by  a  boiling  mixture 
of  concentrated  hydrochloric  acid  and  ether  to  di- 
cMoro-p-nitrophenylaeeiic  acid,  m.  p.  171—172°  (slight 
decomp.).  Oxidation  of  the  nitrile  by  alkaline  per¬ 
manganate  or  hydrolysis  of  it  by  hydrobromic  or 
sulphuric  acid  affords  p-nitrobenzoic  acid.  Alcoholic 
solutions  of  the  nitrile  are  coloured  intensely  per¬ 
manganate-red  by  alkali  and  slowly  become  yellow 
when  preserved.  The  colour  disappears  when  the 
solutions  are  acidified  but  returns  after  addition  of 
excess  of  alkali.  Since  a  quinonoid  or  an  imide 
structure  cannot  be  attributed  to  the  coloured  salts, 
the  constitution  of  the  salt-like  derivatives  of  the 
nitrophenylacetonitriles  and  analogous  compounds 
cannot  be  regarded  as  established.  H.  Wren. 

Nitrilotricarboxylic  acids.  G.  L.  Stadnikov 
and  N.  G.  Titov  (J.  Russ.  Fhys.  Chem.  Soc.,  1928, 
60,  1501 — 1503). — The  behaviour  of  a-phenyl-aV'- 
dime  thy  Ini  trilotriacetic  acid  (I)  and  the  anhydride  of 

phenyl- a Va'V'-fcefcramethylniirllotriacefcic  acid  (II) 
in  the  presence  of  concentrated  hydrochloric  add  at 
160°  was  investigated,  to  determine  their  stability. 
The  acids  were  readily  decomposed  first  to  a-phenyl- 
a'-methyliminodiacetic  (III)  and  a-pheny  1-a' a' -di - 
methyliminodiacetic  (IV),  and  then  finally  to  amino- 
phenylacetic  acid.  M.  Zvegintzov. 

Synthesis  of  [2-]phenylindones  from  cimaxno- 
nitriles.  P.  Pfeiffer,  H.  Behr,  H.  Kubler,  and 
H.  Rioting  (J.  pr.  Chem.,  1929,  [ii],  121, 85— 96).— The 
formation  of  2-pheny  find  one  derivatives  by  the  action 
of  sulphuric  acid  on  phenylcinnamoni trile  (Pfeiffer 
and  others,  this  voL,  184)  has  been  extended  to 
substituted  derivatives  of  the  general  type 
(p)R1-C6H4*CHIC(CN)-C6H4*R2(p).  Only  the  cw- com¬ 
pound,  the  cyano-group  of  which  is  not  hydrolysed 
by  alcoholic  hydrogen  chloride,  yields  the  indene 
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derivative  and  then  only  when  R«  =H  or,  with  less 
case,  Cl,  but  not  when  R^MeO,  NMe2,  or  N02. 
Thus  from  the  appropriate  phenylcinnamonitrile  are 
obtained  2-p -niirophemjlindone,  m.  p.  156 — 157° 
(R1=H,  R2~N02) ;  Q-chloro-2-'p-nUrophenylindo?ie, 
m.  p.  195°,  together  with  p-chloro-a-p-7iitrophenyl- 
cinnamamide ,  m.  p.  230°  (R1=C1,  R2=N02) ;  2-p- 
carboxylamidophenylmdone,  m.  p.  198°,  from  a-p -di- 
cyanostilbene,  m.  p.  146—147°  (obtained  by  condens¬ 
ation  of  p-cyanophenylacetonitrile  with  benzalde- 
hyde),  which  is  converted  by  methyl-alcoholic  hydro¬ 
gen  chloride  into  methyl  a-cyanoslilbe7ie-j)-carboxylate , 
m.  p.  146—147°  (ethyl  ester,  m.  p.  133—134°).  On 
the  other  hand,  a  :  4 - d icyaii o-4'-meth oxyst i Ibene,  m.  p. 
161 — 162°  (R1=MeO,  R2=CN),  obtained  by  con¬ 
densation  of  anisaldehyde  with  p-cyanophenylaeeto- 
nitrile,  yields  no  indone  derivative,  but  is  hydrolysed 
to  methyl  a-cyano-^'-methoxystilbeneA-carboxylate, 
m.  p.  158°,  Similarly,  a :  4-dieyano-4'-dimethyl- 
aminostilbene  is  converted  by  sulphuric  acid  into  the 
corresponding  diamide,  in.  p.  268°,  which  is  hydro¬ 
lysed  by  boiling  10%  sodium  hydroxide  to  a -carboxyl- 
amidoA* - d im eihyla minost ilbe ne-4-ca rboxylic  acid,  m.  p. 
264°  (sodium  and  barium  salts ;  methyl ,  m.  p.  217°, 
and  ethyl,  m.  p.  185°,  esters).  J.  W.  Baker. 

Mechanism  of  the  reaction  between  organo- 
magnesium  compounds  and  ^-substituted 
cinnamanilides.  N/  Maxim  and  N.  Ioanid  (Rul. 
Soc.  Chim.  Romania,  1928,  10,  116 — 126;  cf.  A., 
1928,  1004).— To  distinguish  between  1  :  2-  and  1  :  4- 
addition  of  magnesium  alkyl  halides  to  ^-substituted 
cinnamanilides,  CHPh.CH*  C(  I O ) *NR Ph ,  decomposi- 

4  3  2  1 

tion  of  the  organo-metallic  complex  has  been  effected 
with  acetyl  chloride ;  in  the  former  case  a  ketone- 
anilide,  yielding  by  hydrolysis  a  saturated  ketonic 
acid,  should  result,  whereas  the  product  obtained 
is  an  unsaturated  acetoxy-anilide,  hydrolysed  to 
a  saturated  acid,  conforming  to  1  : 4-addition, 
a  -  Phenylmethylamino  -  a  -  acetoxy  -  yy-  diphenyl- &a-pr  op  - 
ylene,  in.  p.  154°,  is  obtained  when  the  complex 
formed  by  magnesium  phenyl  bromide  and  A7-methyl- 
cinnamanilide  is  treated  with  ethereal  acetyl  chloride ; 
from  the  appropriate  A7-substituted  cinnamanilides 
are  obtained  similarly  :  a-phenyk  thylamino- oi-aceioxy- 
yy-diphenyU  - propylene ,  in.  p.  138°,  and  cc-diphenyl- 
amino-a-acetoxy-yy-diphenyl-Aa-propylene,  m.  p.  148°. 
These  acetoxy-compounds  by  hydrolysis  with  alcoholic 
potassium  hydroxide  yield  respectively  pp-diphenyl- 
propionmethylaniiide,  b.  p.  26I°/13  mm.,  pp-di- 
phenylpropionethylaniiide,  b.  p.  278°/25  mm.,  and 
pp-diphenylpropionic  acid.  The  foregoing  anilides 
are  further  hydrolysed  by  40%  hydrobromic  acid  to 
PP-diphenylpropionic  acid.  C.  W.  Shoppee. 

Hydrogenation  of  3-lactones.  C  Mannich  and 
A.  Butz  (Ber.,  1929,  62,  [B],  461—463;  cf.  this  vol., 
443). — Hydrogenation  of  the  lactone  of  8-hydroxv- 
pS-diphenyl-Av-pentenoic  acid  in  acetone  in  presence 
of  palladised  charcoal  proceeds  without  noticeable 
break  until  2  mols.  of  hydrogen  have  been  absorbed 
and  yields  p3 -diphenyl-n-valeric  acid,  m.  p.  109 — 110°, 
also  obtained  in  moderate  yield  by  reduction  of 
y- benzoyl- p-phenylbutyric  acid  by  amalgamated  zinc 
and  concentrated  hydrochloric  acid.  If  hydrogen¬ 


ation  is  interrupted  after  1  mol.  of  hydrogen  has 
been  absorbed,  the  product  contains  initial  and  fully 
hydrogenated  substances  together  with  the  lactone  of 
8 -hydroxy-  $8-diph  enyl -n-valeri c  acid,  m.  p.  117°. 
Similarly,  the  lactone  of  8-hydroxy-8-phenyl-p- 
methylenedioxyphenyl-  Av-pentenoic  acid  affords 
§-phenyl-$-methylenedioxyphenyl~n-valeric  acid,  m.  p. 
138 — 139°  (derived  also  from  y-benzoyl-p-methylene- 
dioxyphenylbutyric  acid),  and  the  lactone  of  B-hijdroxy- 
B-phenyl-$-methylenedioxyphenyl-n-valeric  acid,  m.  p, 
132—133°.  The  reduction  does  not  appear  general, 
since  the  lactone  of  a-hydroxy-  p-phenyl-n- valeric  acid 
is  not  hydrogenated  in  the  presence  of  palladium ;  the 
presence  of  a  phenyl  group  in  the  8-position  appears 
to  be  the  determining  factor.  H.  Wren. 

Constituents  of  kawa  root.  VIII.  Kawaic 
acid.  W.  Borsche  and  W.  Peitzsch  (Ber.,  1929, 
62,  [B],  368—373;  cf.  Borsche  and  Roth,  A.,  1921, 
i,  862;  Murayama  and  others,  A.,  1922,  i,  265). — 
Improved  methods  of  treatment  of  kawa  resin  have 
yielded  kawaic  acid,  m.  p.  186°  (decomp.),  to  which 
the  composition  C14H1403  instead  of  C13H1203  is  now 
ascribed.  The  acid  is  distinguished  from  methystic 
acid  by  the  absence  of  the  methylenedioxy-group. 
Its  stability  towards  alkali  and  ready  conversion  by 
acid  into  methyl  alcohol  and  y-cinnamylideneaceto- 
acetic  acid  (or  carbon  dioxide  and  cinnamylidene- 
acetone)  show  it  to  be  p -methoxy-^-phenyl-  Aav«- 
heptatrienoic  acid,  and  this  conception  is  confirmed  by 
the  partial  demethylation  of  its  methyl  ester  to  methyl 
y - cinnamy lideneacetoaeetate .  Towards  catalytic  re¬ 
duction,  kawaic  acid  behaves  similarly  to  methystic 
acid  in  that  only  two  of  its  three  ethylenic  linkings 
are  readily  saturated.  Tetrahydrokawaic  acid 
( p-methoxy- ^-phenyl - Aa- heptenoic  acid),  m.  p.  109— 
110°,  is  smoothly  decarboxylated  when  distilled  under 
reduced  pressure  to  P-methoxy- £-pheny  1- Aa-hexene, 
b.  p.  136 — 138°/16  mm.  (converted  by  protracted 
boiling  with  alcoholic  semicarbazide  into  the  semi- 
carbazone  of  £>-phe7iylhexan~$-one,  m.  p.  141 — 142°), 
and  decomposed  by  dilute  acids  into  methyl  alcohol, 
carbon  dioxide,  and  £-phenylhexan-p-one.  It  is  very 
slowly  reduced  to  p-methoxy-C-phenylheptoie  acid. 
Synthesis  of  tetrahydrokawaic  acid  is  effected  by  the 
action  of  a  large  excess  of  diazomethane  on  methyl 
p-keto-C-phenylheptoate  followed  by  hydrolysis  of 
that  portion  of  the  product  which  is  insoluble  in 
alkali. 

It  appears  probable  that  kawaic  acid  does  not 
exist  pre-formed  in  kawa  resin,  but  as  a  doubly  un¬ 
saturated  lactone  “  kawain.”  H.  Wren. 

Catalytic  hydrogenation  of  different  types  of 
unsaturated  compounds.  IV.  Hydrogenation 
of  conjugated  systems  :  pip  eric  acid.  S.  V. 
Lebedev  and  A.  O.  Yakubchik  (J.C.S.,  1929,  220 — 
225). — The  catalytic  hydrogenation  of  piperic  acid  as 
the  potassium  salt  in  aqueous  solution  with  colloidal 
palladium  (cf.  Paal,  A.,  1912,  i,  703)  has  been  re¬ 
investigated,  and  found  to  conform  to  type  II  of  the 
authors"  classification  (cf.  A.,  1928,  613).  Hydrogen¬ 
ation  proceeds  similarly  in  alcoholic  solution  in  the 
presence  of  platinum-black,  and  in  both  cases  it  is 
shown  that  dihydropiperic  acids  are  formed  prior 
to  the  tetrahydro-acid.  Thus,  using  the  former 
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method,  the  product  of  50%  hydrogenation  contains 
34*3%  of  unchanged  piperic  acid,  314%  of  dihydro- 
and  34*3%  of  tetrahydro-acid  }  with  the  latter  method 
the  corresponding  figures  are  26-3%,  47*4%,  and 
26*3%.  The  position  of  the  “  critical  point,”  i.e ., 
the  point  at  which  all  piperic  acid  is  exhausted, 
depends  on  the  catalyst  used  and  occurs  at  75 — 76% 
of  the  hydrogen  absorption  in  alcohol  with  platinum- 
black,  and  at  68 — 70%  in  water  with  palladium. 
The  shapes  of  the  hydrogenation  curves,  which  are 
strikingly  different  beyond  the  critical  point,  and 
their  interpretation  are  discussed. 

C.  W.  Shoppee. 

Molecular  compounds  of  bile  acids  with  fatty 
acids  and  alcohols,  I.  DeoxychoMc  and  apo- 
cholic  acids.  H,  Rheinboldt  [with  E.  Flume  and 
0.  Konig]  (Z.  physiol.  Chem.,  1929,  480,  180 — 186). 
— Complex  molecular  compounds  have  been  prepared 
from  the  following  substances  and  deoxyeholic  acid, 
the  number  of  mols.  of  the  latter  per  1  mol.  of  the 
former  being  given  in  parentheses  :  palmitic  acid  (8), 
m,  p.  184—185°;  stearic  acid  (8),  m.  p.  186 — 187°; 
cetyl  alcohol  (8),  m.  p.  185 — 186°,  and  from  the  same 
substances  and  apocholic  acid :  palmitic  acid  (8), 
m.  p.  184—185°;  stearic  acid  (8),  m.  p.  185 — 186°; 
cetyl  alcohol  (8),  m.  p.  182*5°.  H.  Burton. 

Constituents  of  kawa  root.  ¥11.  ^-Methy- 
sticin.  W.  Borsche  and  W.  Peitzsch  (Bcr.,  1929, 
62,  [B],  360—367;  cf.  A.,  1927,  1192;  Winzheimer, 
A.,  1908,  i,  805) ^-Methysticin  is  dihydromethy- 
sticin  containing  methysticin,  since  the  volume  of 
hydrogen  used  in  its  catalytic  hydrogenation  is  only 
a  fraction  of  that  required  to  convert  an  equal  weight 
of  methysticin  into  homogeneous  dihydromethy- 
sticin.  This  conception  of  the  change  is  in  accord¬ 
ance  with  the  evidence  of  optical  activity  and  with 
the  observation  that  the  methyl  ester  of  “  +methystic 
acid,”  obtained  by  the  action  of  sodium  methoxido 
on  ^-methysticin,  is  separable  by  ether  into  methyl 
dihydromethystate,  in.  p.  50 — 51°,  and  methyl 
methystate,  m.  p.  162- — 163°.  ^-Methysticin  can  be 
prepared  artificially  by  crystallising  a  mixture  of 
methysticin  and  its  dihydro-compound  from  methyl 
alcohol.  The  mixed  crystals  thus  obtained  cannot 
be  separated  smoothly  into  their  components  by 
repeated  crystallisation  and,  since  both  compoimds 
are  found  in  kawa  root,  it  is  doubtful  if  homogeneous 
methysticin  has  ever  been  isolated. 

Catalytic  reduction  of  methysticin  proceeds  in 
three  distinct  phases  with  very  differing  rapidities. 
Dihydromethysticin,  m.  p.  117 — 118°,  [a]*1  +20*57° 
in  methyl  alcohol,  is  the  initial  product.  It  is  con¬ 
verted  by  sodium  methoxide  or  A -potassium  hydr¬ 
oxide  into  the  optically  inactive  dihydromethystic 
acid  (ft-methoxy-^-methylenedioxyphenyl-A^-hepta- 
dienoic  acid),  m.  p.  146 — 147°  (decomp.)  [methyl 
ester,  m.  p.  50 — 51°],  transformed  by  boding  A-sul- 
phuric  acid  into  dihydromethysticono  (methyl 
8-methylenedioxyphenyl-Aa-butenyl  ketone),  b.  p. 
196 — 198°/14  mm.  [2  :  ^-dinitrophenylhxjdrazone,  m.  p* 
147 — 148°;  methysticone-2  ;  4- dinitrophenylhydrazone 
has  m.  p.  236 — 237°  (decomp.)].  The  quantitative 
conversion  of  methysticin  into  its  dihydro-derivative 
appears  impossible,  since  tetrahydromethystic  acid 
G  G 


is  always  produced  even  when  only  1  mol.  of  hydrogen 
is  used.  The  acid  is  more  readily  prepared  by  reduc¬ 
tion  of  methystic  acid.  It  is  converted  by  distillation 
under  diminished  pressure  into  carbon  dioxide  and 
fi-methoxif-? -methylenediozyphenyl-  &a -hexene,  b.  p. 
176 — 177°/14  mm.,  transformed  by  warm,  dilute 
mineral  acids  into  tetrahydromethysticono  identified 
as  the  2  :  4 •dinitrophenylhydrazone,  m.  p.  129 — 130°. 
Catalytic  reduction  of  the  tetrahydro-aeid  to  hexa- 
hydromelhystic  acid  [$-methoxy-‘C-methylencdioxy- 
phenylhcploic  acid]f  m.  p.  66 — 67°,  is  unexpectedly 
difficult.  H.  Wren. 

Electrolytic  reduction  of  the  imides  of  cyclic 
acids.  K.  N.  Menon  and  J.  L.  Simonsen  (J.C.S., 
1929,  302 — 305). — A  preliminary  account  of  work 
directed  to  the  synthesis  of  cyclic  1  -carboxy-2-acetie 
acids  (cf.  this  vol.,  52)  by  electrolytic  reduction  of 
cyclic  dicarboxylamides  in  acid  solution  at  0 — 5°  (cf. 
Tafel  and  Eckstein,  A.,  1902,  i,  43).  The  imides 
were  prepared  by  treatment  of  the  anhydrides  with 
dry  ammonia  at  180°.  Caronimide,  m.  p.  120°,  on 
reduction  gave  a  5%  yield  of  4  :  4c-dimethyl-2-piper- 
idone ,  liquid  {benzoyl  derivative,  m.  p.  114° ;  phospho- 
molybdate ;  pkospholungstale ) ,  with  fission  of  the  cyclo¬ 
propane  ring  (cf.  Iyer  and  Simonsen,  A.,  1926,  1042; 
Harihan,  Menon,  and  Simonsen,  A.,  1928,  395). 
oyeloBulane-l  :  2-dicarboxyl imide,  m.  p.  121°,  yielded 
15%  of  the  y -lactam  of  2-aminomethylcyc\obutane- 1  - 
carboxylic  acid,  m.  p.  127—128°  {nitroso- derivative, 
liquid ;  phosphomolybdate ;  phosphotungstate) ;  cyclo- 
pentane-l  :  2 - dicarboxylim ide ,  m.  p.  90°,  gave  a  25% 
yield  of  the  y -lactam  of  2-aminomethylcyclopentane-l- 
carboxylic  acid,  m.  p.  83°  (p -nitrohenzoate,  m.  p.  123°; 
ni troso- derivative,  liquid),  which  was  unaffected  by 
10%  baryta  at  180°.  Conversion  into  the  nitroso- 
derivatives  followed  by  treatment  with  warm  10% 
sodium  hydroxide  yielded  the  sodium  salts  of  2-hydr- 
oxymethylcyclahutane- 1 -carboxylic  acid,  and  2-hydroxy  • 
methylcyclopentane- 1  -carboxylic  acid,  respectively, 
isolated  as  the  corresponding  y- lactones. 

C.  W.  Shoppee. 

Crystalline  anhydrides  of  mono  substituted 
malonic  acids.  C.  Man  nigh  and  A.  Butz  (Ber., 
1929,  62,  [B],  456 — 460). — ft -Benzoyl- a- phenylethyl- 
malonic  acid  is  converted  by  thionyl  chloride  in 
benzene  at  70°  into  ft- benzoyl - u-phenylethylmalonic 

anhydride,  CH2Bz*CHPh-CH<§g>0,  m.  p.  153— 

154°,  slowly  converted  by  water  or  sodium  carbonate, 
rapidly  by  sodium  hydroxide,  into  the  acid.  With 
ethyl  alcohol  and  ammonia  respectively  it  affords 
ethyl  hydrogen  fi-benzoyl-cc-phenyletkylmalonate,  m.  p. 
122°  (obtained  also  by  semi- hydrolysis  of  the  di-estcr) 
and  fi-benzoyl-ct-phenylelhylmalonamic  acid,  m .  p.  151° 
(decomp.)  {ammonium  salt).  The  anhydride  decom¬ 
poses  at  175 — 205°/vacuum  into  carbon  dioxide  and 
the  lactone  of  3-hydroxy-ftS-diphenyl-Av-pentenoic 
acid,  m.  p.  88 — 89°,  converted  into  methyl  y-bonzoyl- 
ft-phenylbutyrate,  m.  p.  94°,  and  y-benzoyl-ft-phenyl- 
butyramide,  in.  p.  159°.  Piperonylideneacetophcnone 
and  ethyl  malonate  afford  ethyl  fi-benzoyl-v-methyl- 
enedioxyphenylethylmalonale,  m.  p.  94°,  hydrolysed 
to  $-benzoyl-*-methylenedioxyphenylelhylmalonic  acid, 
m.  p.  159°  (decomp.)  {potassium  hydrogen  salt),  which 
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is  transformed  by  thionyl  chloride  into  $-benzoyl- 
a-mdhyhnedioxyphenyldhyhmlonic  anhydride,  in.  p. 
192°  (decomp.).  0  -Benzoyl-  a-  mcthylenedioxy phenyl- 
ethylmalonamic  acid ,  m.  p.  145°  (ammonium  salt), 
and  the  lactone  of  o -hydroxy -$-phenyl-$-methylenedioxy - 
phenyl -Av-pentenoic  acid,  m.  p.  94°,  arc  described. 
The  lactone  is  also  prepared  by  boiling  y-benzoyl-$- 
methyleyiediozyphenylbutyric  acid ,  m.  p.  154 — 155°, 
with  acetic  anhydride.  y-Benzoyl-$-methylenedioxy- 
phenylbutyramide,  m.  p.  156°,  is  described.  S-Acetyl- 
a-phenylethylmalonic  acid  yields  the  corresponding 
anhydride ,  m.  p.  129°,  from  which  ethyl  hydrogen 
fi-acetyl-ct-phenylethylmalonate,  m.  p.  106°,  and  the 
lactone  of  S- hydroxy- (3 -phenyl* A v- hex enoic  acid,  b.  p. 
167°/12  mm.,  are  derived.  H.  Wren. 

CMorination  of  pMhalic  acid  in  alkaline  solu¬ 
tion.  E.  E.  Ayling  (J.C.S.,  1929,  253—256).— 
Chlorination  of  phthalic  acid  in  alkaline  solution  (cf. 
Auerbach,  Chem.-Ztg.,  1880,  4,  407 ;  see  also  A., 
1894,  i,  289;  1913,  i,  269;  J.C.S.,  1921,  119,  1788) 
proceeds  most  satisfactorily  with  3  mols.  excess  of 
potassium  hydroxide,  yielding  mainly  4-chloro- 
phthalic  acid  together  with  some  4  :  5-dichlorophthalic 
acid.  The  mixed  acids  are  readily  separated  by  con¬ 
version  into  the  methyl  esters  and  fractional  dis¬ 
tillation  ;  methyl  4-chlorophthalate,  b.  p.  186 — 187°/ 
32  mm.,  m.  p.  38°  (cf.  lit.),  yields  on  hydrolysis 
4-chlorophthalic  acid,  m.  p.  151°  (cf.  von  Braun,  A.*, 
1924,  i,  48,  m.  p.  157c),  converted  by  acetyl  chloride 
into  4-chlorophthalic  anhydride,  m.  p.  97°.  A 
neutral  phthalate  solution  reacts  with  chlorine  but 
not  with  hypochlorite  (cf.  A.,  1913,  i,  269)  and  the 
reaction  is  regarded  as  direct  chlorination  of  the 
phthalate,  the  excess  of  alkali  yielding  alkali  chloride 
which  assists  isolation  of  the  chlorinated  products 
by  salting  out.  With  sodium  hydroxide  a  much 
larger  proportion  of  dichloro-acid  is  formed,  which 
is  attributed  to  the  smaller  solubility  of  potassium 
hydrogen  4-chlorophthalate  than  the  sodium  hydrogen 
salt,  and  is  considered  to  support  the  above  view  of 
the  reaction  mechanism.  C.  W.  Shopped. 

Napbthalic  acid  derivatives.  K.  Dzxewonskt, 
O.  G  eschwin  d  own  a  ,  and  L.  Schimmer  (Bull.  Acad. 
Polonaise,  1928,  A,  507 — 522). — 4-Bromonaphthalic 
anhydride,  m.  p.  221 — 222°,  with  methyl  sulphate 
and  aqueous  sodium  hydroxide  furnishes  methyl 
4- bromonaphthalate ,  m.  p.  102 — 103°;  when  treated 
with  hydrazine  sulphate  in  glacial  acetic  acid  in  the 
presence  of  sodium  acetate  at  100°  it  yields  4-6mmo- 

naphthalaminoim ide,  CiaH5Br<^^>N-NH2,  m.  p. 

217°;  nitration  with  nitric  acid  (d  1*52)  and  sulph¬ 
uric  acid  affords  a  d in itroA-bromo na ph that ic  an¬ 
hydride,  m,  p.  234 — 235° :  fusion  with  potassium 
hydroxide  at  225 — 230°  yields,  contrary  to  the 
literature,  3-hydroxynaphthalic  anhydride,  m.  p. 
279 — 280®  (characterised  as  4-beozeneazo-3-hydroxy- 
naphthalie  anhydride),  the  wandering  of  the  hydroxyl 
group  being  explained  by  the  initial  addition  of  the 
elements  of  water  in  the  3-position,  followed  by 
substitution  of  the  bromine  in  the  4-position  by 
hydroxyl  and  subsequent  elimination  of  water. 
JSulphonation  of  4-bromonaphthalic  anhydride  with 
fuming  sulphuric  add  (25%  S03)  gives  4-6romo-3- 


s u Iphonaph thalic  anhydride  [sodium  salt;  barium 
salt;  aniline  salt,  m.  p.  270° ;  sulphonyl  chloride  (I), 
m.  p.  183 — 184°;  &-bro7no-3-amidosulphonylnaphthal- 
imide,  m.  p.  338°,  by  the  action  of  concentrated 
aqueous  ammonia  on  I  at  100°],  4-Chloronaphthalic 
anhydride,  m.  p.  216 — 217°,  with  fuming  sulphuric 
acid  (25%  S03)  gives  4:-cJiloro-3-sulphonaphthalic 
anhydride  (sodium  salt;  barium  salt;  aniline  salt, 
m.  p.  257° ;  sulphonyl  chloride,  m.  p.  180 — 181°; 
4-cMoro-  3-a midosxdphonylnaphihalimide,  m.  p.  318°). 
3  :  4-Disulphonaph thalic  acid  (barium  salt)  is  prepared 
by  the  direct  sulphonation  of  naphthalic  acid  with 
fuming  sulphuric  acid  (d  1*9)  or  by  the  action  of 
oleum  (25%  S03)  on  the  3-sulphonic  acid.  The  an¬ 
hydride  forms  a  sodium  aniline  salt,  m.  p.  above  360°, 
and  a  disulphonyl  chloride,  m.  p.  192°  (decomp.), 
giving  3  : 4:-diamidosxdphonylnaplithalimide,  m.  p. 
above  350°.  The  sodium  salt  of  the  disulphonaphth- 
alic  acid  when  fused  with  excess  of  potassium  hydr¬ 
oxide  at  180°  furnished  3  :  4 -dihydroxynaphthalic  an¬ 
hydride  (II),  m.  p.  330°,  identical  with  the  product 
obtained  at  240 — -260°  from  4-bromo-  and  at  140 — 
180°  from  4-chloro-3-suIphonaph thalic  acid  by  fusion 
with  potassium  hydroxide.  The  following  derivatives 
of  II  are  described:  dimethyl  ether ,  m.  p.  280°: 
diacetyl  derivative,  m.  p.  260° ;  .dibenzoyl  derivative, 
m.  p.  235—236°;  monophcnylliydrazone,  m.  p.  252°; 
dinitro- derivative,  m.  p.  272°  (decomp.),  by  the 
action  of  nitric  acid  (d  148)  and  glacial  acetic  acid 
at  40° ;  3  :  <l-dihyd roxyn aphthalph enylimide ,  m.  p. 

363°.  A.  I.  Vogel. 

Diphenie  acid  series.  III.  H.  W,  Under¬ 
wood,  jun.,  and  L.  A.  Clough  (J.  Amer.  Chem.  Soc., 
1929,  51,  583 — 587). — Methyl,  methyl  hydrogen, 
ethyl,  and  ethyl  hydrogen  diphenates  do  not  react 
with  acetic  anhydride  in  glacial  acetic  acid  at  145°. 
Diphenamic  acid  is  converted  by  this  mixture  into 
diphenimide  and  a  little  2  -  eya  nod  iphenyl-  2 '  -  carboxyl  ic 
acid,  m,  p.  168°,  and  diphenamide  into  2  :  2 '-dicyano* 
diphenyl ,  m.  p.  172°.  4  : 4/-Dibromodiphenic  acid, 

unlike  the  4  :  4'- dini tr o-  derivative ,  readily  forms  an 
anhydride.  This  indicates  that  anhydride  formation 
is  comiected  with  the  op- directing  power  of  the  sub¬ 
stituents.  In  reply  to  Adkins’  criticisms  (A.,  1924, 
i,  1198)  it  is  showm  that  condensation  of  diphenie 
anhydride  and  resorcinol  at  135°  or  175°  yields  a 
mixture  of  products  (ef.  A.,  1924,  i,  176).  The  m.  p. 
of  resorcinoldiphenein  is  178 — 179°,  changing  to 
247 — 249°  on  keeping  or  heating. 

H.  E.  E.  Notton. 

Derivatives  of  ci/ciobutanol.  L.  Blanchard 
(Compt.  rend.,  1929,  188,  503 — 504). — Condensation 
of  ay-dibromoisopropyl  amyl  ether  with  ethyl  di- 
sodiomalonate  yields  ethyl  3-am yloxycyclobutane- 1  : 1- 
dicarboxylate,  b.  p.  175°/12  mm.,  d12  1*011,  1*44361. 

giving  by  hydrolysis  Z-amyloxyoyclobutane- 1  :  1-di- 
car  boxylic  acid  (copper  salt).  The  acid  loses  1  mol. 
of  carbon  dioxide  at  155°,  yielding  S-amylozycyclo- 
b utane- 1  -carboxylic  acid,  b.  p.  164 — 166°/10  mm., 
d12  1*003,  iijy  145112  (silver  salt). 

B.  W.  Anderson. 

Syringic  acid  and  derivatives.  M*  T.  Bogert 
and  B.  B.  Coyne  (J.  Amer.  Chem.  Soc.,  1929,  51, 
569 — 576). — Improved  preparations  of  trimethyl- 
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gallic  (3:4:  5-trimethoxybenzoic)  acid,  syringic  acid 
(4-hydroxy-3  :  5-diinethoxybenzoic  acid  ;  cf.  A.,  1919, 
i,  483),  methyl  syringate,  and  acetylsyringic  acid 
(methyl  ester)  are  described.  The  last  is  nitrated  in 
acetic  anhydride  by  fuming  nitric  acid  at  — 5°  to 
nitroacetylsyringic  acid,  m.  p.  190°  (decomp.)  [methyl 
ester,  m.  p.  107*5°  (corr.)],  which  is  hydrolysed  by 
boiling  5%  hydrochloric  acid  to  nitrosyringic  acid , 
m.  p.  218°,  softening  at  213°.  This  gives  a  methyl 
ester,  m.  p.  210°,  but  the  preparation  of  the  ester  of 
m.  p.  68*3°  (A.,  1916,  i,  140)  could  not  be  repeated. 
Nitrosyringic  acid  is  reduced  by  stannous  chloride 
and  hydrochloric  acid  at  45°  to  aminosyringic  acid, 
m.  p.  169°  (decomp,)  (hydrochloride,  m .  p.  185°; 
chbroslannate),  and  by  tin  and  boiling  hydrochloric 
acid  or  by  ferrous  hydroxide  to  3-amino- 2  :  0 -di- 
methoxyphenol  hydrochloride ,  m,  p.  198°  (benzoyl  de¬ 
rivative,  m.  p.  158*3°).  Methyl  aminosyringate,  m.  p. 
126*5°  (hydrochloride,  m.  p.  217°,  darkening  from 
192°),  gives  on  diazotisation  and  treatment  with 
cuprous  oxide  methyl  syringate.  When  kept  with 
acetic  anhydride  and  sodium  acetate,  aminosyringic 
acid  yields  the  diacetyl  derivative,  m.  p.  169°,  of 
aminosyringic  lactam,  which  is  hydrolysed  by  hot 
water  to  acetamidoacetyUyringic  acid,  m.  p.  193° 
(methyl  ester,  m.  p.  154°;  cf.  loc.  ciL ).  Methylene- 
aminosyringic  acid,  m.  p.  195°  (decomp.),  from  amino¬ 
syringic  acid  and  formaldehyde  in  dilute  hydrochloric 
acid,  could  not  be  converted  into  an  indigotin 
derivative.  H.  E.  F.  Notton. 

6-JECydroxypiperonylic  acid  and  allied  com- 
pounds.  M.  T.  Bogert  and  F.  R.  Elder  (J.  Amer. 
Chem.  Soc.,  1929,  51,  532— 539).— The  oxime  of 
6-nitropiperonal  (diethyhirethane,  m.  p.  207—208°) 
has  been  reduced  to  6-aminopiperonal oxime,  ra.  p. 
182—183°  (ef.  Haber,  A.,  1891,  704),  which  is  con¬ 
verted  by  acetic  anhydride  and  sodium  acetate  into 
6- aee t  amido  pipery loni trile  and  on  further  action  into 
%-diacctam  idopiperylon  itr  He,  m.  p.  140 — 147°.  6- 
Nitropiperonal  has  been  converted  into  6- ami  no - 
piperonal  by  the  method  of  Billiot  and  Krcit- 
mann  (A.,  1913,  i,  1355)  and  also  by  direct  reduction 
with  ferrous  sulphate  and  ammonia.  C-Acetamido- 
piperonal  is  oxidised  by  neutral  permanganate  to 
6 -acetamidopiperonylic  acid ,  m.  p.  124 — 125°.  The 
diazonium  salt  from  methyl  6-aminopiperonylatc  (ef. 
Oertly  and  Pictet,  A,,  1910,  i,  485)  (acetyl  derivative, 
HR  p.  183—184°)  is  converted  by  boiling  aqueous 
copper  sulphate  into  methyl  6-hydroxyp iperonylate , 
m,  p,  99—100°  (acetyl  derivative,  m.  p.  97 — 98°), 
which  is  hydrolysed  by  5%  potassium  hydroxide  to 
6 -hydroxy piper onylic  acid,  m.  p.  211 — 212°  (acetyl 
derivative,  m.  p.  155*5 — 156*5°,  which  is  prepared 
and  purified  with  difficulty).  H.  E.  F.  Notton. 

Indicators.  XV.  PhenolpMhalein  and  some 
of  its  homolognes.  A.  Thiel  and  L.  Jungfer  (Z. 
anorg.  Chem.,  1929,  478,  49 — 72;  cf.  this  vol.,  41). 
— Determinations  have  been  made  of  the  absorption 
maxima  in  the  visible  region  of  the  spectrum,  the 
extinction  in  the  ultra-violet,  and  of  the  pa  at  which 
the  colour  change  and  subsequent  bleaching  with 
excess  of  alkali  takes  place  for  phenolphthalein  and 
sortie  of  its  homologues  and  derivatives.  The  asym¬ 
metric  o-  or  m-substituted  (with  respect  to  the 


central  carbon  atom  of  the  side-chain)  ^-xylenol- 
phthaleins  are  by  far  the  most  stable  of  these  com¬ 
pounds  towards  alkalis.  The  mechanism  of  the 
bleaching  action  of  excess  of  alkali  on  the  phthaleins 
has  been  examined ;  the  results  indicate  that  the 
decolonisation  is  due  to  a  splitting  of  the  lactone 
ring  and  the  entrance  of  a  hydroxyl  ion  into  the 
molecule  to  form  a  earbinolearboxylic  acid.  An 
intermediate  absorption  of  water  into  the  molecule 
docs  not  take  place.  A  rise  in  the  temperature  of 
the  solution  displaces  the  equilibrium  from  the  acid 
or  from  the  alkaline  colourless  stage  towards  the 
intermediate  coloured  stage.  The  following  new 
compounds  have  been  prepared :  phenol-m-cresol- 
phthalein  from  p-hydroxy benzoyl- o-benzoie  acid  and 
m-cresol ;  m - cresolphthalem,  m.  p.  145°,  from  phthalyl 
chloride  and  m-cresol ;  and  p -xylenolphthalein,  m.  p. 
276°,  from  p-xylenol  and  phthalie  anhydride.  Con¬ 
densation  of  m-cresol  ancr  phthalie  anhydride  with 
tin  tetrachloride  yields  2'  :  2" -dimethylfluoran,  m.  p. 
200 — 207°,  in  colourless  crystals.  A.  R.  Powell. 

Synthesis  of  ei/ctobutane  acids.  I.  Norpinic 
acid.  C.  A.  Kerr  (J.  Amer.  Chem.  Soc.,  1929,  51, 
614 — 619). — Attempts  to  prepare  cydobutane  deriv¬ 
atives  from  methylene  iodide  and  ethyl  ay-dibromo- 
app-trimethylglutaratc  or  ethyl  p P- dimethylpr opane- 
aayY-tetraearboxylate  were  unsuccessful.  The  sodio- 
derivative  of  ay-dicyano-pp-dimethylglutarimide  (cf. 
Kon  and  Thorpe,  J.C.S.,  1919,  115,  686)  is  converted 
by  methylene  iodide  in  methyl  alcohol  into  dicyano- 
norpinimide  (1  :  3-dicyano-2  :  2-dimethylcycfobutane- 
1  :  3-dicarboxylimide),  m.  p.  305 — 306°  (silver  salt). 
This  is  hydrolysed  by  acids  with  ring  fission  and  by 
2%  sodium  hydroxide  to  a  mixture  of  s-dicyano- 
norpinic  acid  (1  :  3-dieyano-2  :  2- dimethy lcydob u tanc - 
1  :  3-diearboxylie  acid),  m.  p.  225—226°  (methyl  ester, 
m.  p.  139 — 140°),  and  s -dicarbamylnorpinic  acid,  m.  p. 
190°.  This  is  further  hydrolysed  by  boiling  water  to 
ammonium  dihydrogen  l-carbamyl-2  :  2 - d i?n ethyloy c  1  o- 
butasie- 1  :  3  :  34ricarboxylate  (freo  acid  ?),  and  by 
aqueous  sodium  hydroxide  to  2 : 2-dimethyloyclo- 
butane-1  :  1  :  3  :  3 -tetracarboxylic  acid,  m.  p.  200° 
(silver  salt ;  methyl  ester,  b.  p.  100°/25  mm.),  which  is 
also  obtained  from  the  s-dic37ano-derivative.  It  is 
decarboxylated  at  200 — 205°  to  trans- norpinic  acid 
(cf.  Perkin  and  Simonsen,  J.C.S.,  1909,  95,  1176). 

H.  E.  F.  Notton. 

Synthesis  of  truxinic  and  truxillic  acids.  F. 
Bach^r  (J.  pr.  Chem.,  1929,  [ii],  120,  301—338; 
cf.  A.,  1928,  521).— Attempts  have  been  made, 
generally  without  success,  to  synthesise  truxinic  and 
truxillic  acids  by  direct  methods.  Thus,  attempted 
condensation  of  s  til  bene  di  bromide  and  ethyl  di- 
potassioethane-aayy-tetracarboxylate  yields  stilbene ; 
benzil  and  ethyl  dibromosuccinate  in  presence  of 
zinc  afford  hydrobenzoin;  ethyl  disodio-p-phenyl- 
propane- cca  pB-tetracarboxy  late  and  benzylidene 
chloride  give  ethyl  benzylidenemalonate.  When 
methyl  benzylidenemalonate  is  reduced  with  alumin¬ 
ium  amalgam  in  methyl  alcohol  about  20%  of  the 
two  forms  of  methyl  0y-diphenylbutane-aa8&-tetra- 
carboxylate,  m.  p.  163 — 164°  and  167 — 168°,  re¬ 
spectively,  are  obtained  (cf.  loc.  ciL).  The  previously 
described  (loc.  ciL)  dimethyl  dihydrogen  3 : 4-di- 
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phenylei/cZobutane- 1  :  1  :  2  :  2-tetracarboxylate,  m.  p, 
203 — 205°,  after  elimination  of  carbon  dioxide  at 
210°  affords,  in  addition  to  methyl  £-truxinaie,  a 
small  amount  of  methyl  S-tnmnate,  in.  p.  75- — 76°. 
Thus,  two  of  the  three  theoretically  possible  truxinatea 
are  obtained  from  the  r-diphenylbutanetetracarboxyl- 
ato.  The  above  methyl  ester,  in.  p.  167 — 168°,  is  not 
convertible  into  a  cydobntane  derivative,  but  on 
hydrolysis  and  elimination  of  carbon  dioxide  it  yields 
the  high-melting  (meso)  form  of  gy-diphenvladipic 
acid,  thus  demonstrating  that  the  original  ester  is 
probably  the  meso- form,  and  that  ring  formation  is 
not  possible  unless  there  is  a  swinging  of  the  spatial 
configuration. 

Addition  of  potassium  to  methyl  benzylidenc- 
malonate  in  toluene  solution  in  an  atmosphere  of 
hydrogen,  and  decomposition  of  the  resulting  product 
with  hydrochloric  acid  gives,  in  addition  to  oily 
products,  some  methyl  Py-diphcnylbutane-aa&btetra- 
carboxylate,  m,  p.  165—167°.  The  intermediate 
potassium  derivative  does  not  appear  to  bo  identical 
with  that  derived  from  the  ester  and  potassium 
alkoxide.  Condensation  of  benzil  with  ethyl  cyano- 
aeetate  in  presence  of  a  small  amount  of  piperidine 
or  diethylamine  gives  ethyl  desylidenecyanoa ceiate  (I), 
CPhBz;C{CN)*C02Et,  m.  p.  141°  [methyl  ester  (II\ 
m.  p.  125° J,  also  formed  from  benzil  and  ethyl  bromo- 
cyanoacetate  in  presence  of  zinc  and  benzene.  When 
a  relatively  large  amount  of  base  is  used  in  the  above 
condensation  by-products  are  obtained,  one  of  which 
is  probably  ethyl  aa -dicyano-$-benzoyl-$-ph enyl- 
glntarate,  m.  p.  172°.  Hydrolysis  of  I  and  II  with 
alcoholic  potassium  hydroxide  affords  desylidene- 
cyanoacetic  acid  (III),  m.  p.  135°,  whilst  reduction 
with  hydrogen  in  presence  of  alcohol  and  palladised 
barium  sulphate  affords  ethyl  (IV)  and  methyl  a-cycmo- 
$~benzoyh{i-pli enylpropionxites,  m.  p.  83°  and  118°, 
respectively.  Similar  reduction  of  the  sodium  salt 
of  III  in  aqueous  solution  gives  &-tyano-$-bmizoyl-$- 
phenylpropionic  acid,  m.  p.  190°  (decomp.).  When 
bromodeoxybenzoin  is  condensed  with  ethyl  sodio- 
cyanoacetate  IV  results.  When  IV  is  dissolved  in 
piperidine  or  diethylamine  a  substance ,  m,  p,  150°, 
having  the  same  composition  as  the  original  ester, 
is  obtained.  The  analogous  compound  from  the 
corresponding  methyl  ester  has  m.  p.  152°. 

When  ethyl  disodioethane-  a«g (3-tetracarboxylate 
is  treated  with  benzoyl,  chloride  in.  presence  of  toluene 
ethyl  a §~dibenzoyMlwn e-  aa  p  p -ietracarboxylaie,  m.  p. 
91°,  results.  Attempts  to  reduce  tins  compound 
caused  elimination  of  the  benzoyl  groups.  Treat¬ 
ment  of  both  forms  of  ocS-dihydroxy-a§-dipheny]- 
butane  with  phosphorus  pentabromide  gives  a  single 
aS-dibromo-  al-diphenylbutane,  m.  p,  139°.  This  is 
converted  by  treatment  with  potassium  iodide  in 
acetone  into  the  corresponding  di-iodo- derivative, 
m.  p.  140°.  When  an  acetone  solution  of  the  dibromo- 
derivative  is  treated  with  zinc  dust  either  in  absence 
or  presence  of  potassium  iodide  1  : 2-diphenylcycfc- 
butane(  1)  is  formed.  H.  Burton. 

Photochemical  decomposition  of  benzalde- 
hyde.  A,  he  Hembtinne .—See  this  voL,  409. 

Colour  and  constitution*  IV.  Absorption 
spectra  of  nitrophenylhydrazones  in  alcohol  and 


in  alcoholic  potassium  hydroxide.  H.  H.  Hgdg- 
son  and  K.  E.  Cooper  (J.C.S.,  1929,  231 — 234).— 
The  suggestion  of  Chatt&way  and  Clemo  (ibid,,  1923, 
123,  3041),  that  the  intense  coloration  developed  by 
p-nitrophenylhydrazones  in  the  presence  of  hydroxyl 
ions  is  due  to  conversion  into  a  quinonoid  ion,  has 
been  utilised  to  investigate  the  influence  of  a  series  of 
substituents  R  in  the  benz  aldehyde  nucleus  on  the 
colour  of  the  ion.  It  is  assumed  that  the  greater 
the  incipient  ionisation  of  the  molecule  due  to  the 
substituent  R  the  less  will  be  the  energy  required  to 
produce  the  quinonoid  ion  and  the  lower  the  fre¬ 
quency  of  the  light  absorbed  by  the  ion.  The  wave¬ 
length  of  the  head  of  the  absorption  band  in  alcoholic 
potassium  hydroxide  decreases  through  the  sequence 
R— NMe3®,  Cl,  OMe,  NMe2,  Me,  Oe,  which  is  also  the 
serial  order  for  the  decreasing  effect  of  these  groups 
on  ease  of  ionisation. 

In  absence  of  alkali  the  effect  is  in  the  order 
NMe2 >  OH = OMe>  Cl =Me > NMe^® ,  the  frequency 
absorbed  increasing  through  the  series.  Minimum  and 
maximum  restraint  of  the  electronic  structure  by  the 
NMe2  and  NMe^8  groups,  respectively,  Is  thus  accom¬ 
panied  by  absorption  of  minimum  and  maximum 
frequency. 

The  following  are  described ;  benzaHehyde~p4ri- 
metJiylammmimm  iodide,  in.  p.  152°;  benzaldehyde- p- 
t rimethylammonimn  chloride  p-nitrophenylhydrazone, 
m.  p.  196° ;  p-hydroxybenzaldehyde-p-nitropJienyl- 
hydrazone,  m,  p.  262°.  C.  W.  Shopper. 

Carbohydrates  and  polysaccharides.  XXII. 
Isomeric  cinnamylideneglycer ols .  H.  Hibbert 
and  M.  S.  Whelen  (J,  Amer.  Chem.  Soc.,  1929,  51, 
620 — 625). — Cinnamaldehyde  and  glycerol,  yield  in 
presence  of  a  little  sulphuric  acid  at  100°  a  mixture 
of  ay-cinnamylideneglycerol,  m,  p.  121°  (ef.  Peacock, 
1915,  107,  816),  and  oily  *$-cinnamyUdene~ 
glycerol.  These  appear  to  be  interconvertible  on 
keeping  and  are  identified  by  the  very  ready  hydro¬ 
lysis  of  their  methyl  ethers,  m.  p.  79 — 80°,  and  b.  p. 
164 — 165°,  nf,  1  5455,  .respectively,  by  boiling  dilute 
acid  to  p-  and  a-methyl  glyceryl  ethers. 

H.  E.  F.  Notion. 

Hadromal,  lignin,  and  coniferaldebyde  ;  pre¬ 
paration  and  identification.  Higher  alkali  con» 
densates  of  acetaldehyde.  H,  **  Pauly  and  K. 
Feuerstein  (Ber.,  1929,  62,  [2J],  297— 311).— The 
main  difficulty  in  the  preparation  of  coniferaldebyde 
lies  in  the  condensation  of  3~methoxy-4-methoxy~ 
methoxybenzaldehyde  with  acetaldehyde  (cf.  Pauly 
and  Wascher,  A.,  1923,  i,  342);  the  necessary  con¬ 
ditions  are  now  described  in  greater  detail.  Pure 
coniferaldebyde  forms  sulphur-yellow  crystals,  b.  p. 
157°/2-5  mm.,  m.  p.  82*5°,  df'c  1*1562,  1*63973, 

nm  1*65635,  whereas  vanillin  crystallises  in  colour¬ 
less,  monoclinic  crystals,  b.  j>.  1.31°/2*7  mm.,  m.  p. 
82*5°,  d™1  1*1772,  1*56398,  1*57294,  n*  1*59748. 

The  differentiating  behaviour  of  vanillin  and  eoni- 
feraldehyde  towaiSs  a  long  series  of  reagents  is  de¬ 
scribed  in  detail.  3-Methoxy-4-mefchoxymethoxy- 
cinnamaldehyde  is  reduced  in  a  fermenting  mixture 
of  sugar,  ammonium  phosphate,  water,  and  yeast 
at  36°  to  %-meihoxyA-meihoortymethaxyciniMifnyl  alcohol > 
b.  p.  166 — 168°/2*5  mm.  (phmylurethane,  m,  p.  86°), 
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whereas  under  similar  conditions  coniferaldehyde 
affords  non-crystalline  coniferyl  alcohol  (ammonium 
salt;  phmylur  ethane,  in.  p.  108°).  Coniferaldehyde 
is  converted  by  a  solution  of  phloroglucinol  in  5iV~ 
hydrochloric  acid  into  the  dark  carmine-red  powder, 
C22H2p08,  m.  p.  not  below  300°.  With  benzidine 
in  boiling  methyl  alcohol,  coniferaldehyde  yields  di- 
4rhydroxy-3-meflioxycinnamylidenebenzidine , 
[•C6H4-N:CH;CH:CH'C6H3(OMe)-OH]2,  m.  p.  216° 
(dihydrochloride),  whereas  vanillin  gives  diA-hydroxy- 
%-melhoxybemylidenebenzidine ,  m.  p.  225-5°  (dihydro- 
chloride ).  A  method  for  the  detection  of  very  small 
amounts  of  coniferaldehyde  in  the  presence  of  much 
vanillin  is  based  on  the  widely- differing  solubilities 
of  the  respective  benzidine  derivatives  in  boiling 
benzene. 

Repetition  of  the  work  of  Hoffmeister  (A.,  1927, 
1189)  leads  to  the  conclusion  that  hadromal  does  not 
contain  even  traces  of  coniferaldehyde,  but  consists 
mainly  of  vanillin  mixed  with  wood  gum,  tannin 
(oak),  pyrocatechol  (pine),  and  minute  amounts  of 
other  phenolic  compounds.  The  m.  p.  after  admix¬ 
ture  with  an  equal  quantity  of  vanillin  is  82°,  whilst 
with  an  equal  amount  of  coniferaldehyde  depressions 
of  20—24°  are  observed.  The  m.  p.  86°  recorded 
by  Hoffmeister  is  higher  than  that  of  vanillin  or 
coniferaldehyde.  Further,  the  ability  of  hadromal 
to  add  2  atoms  of  iodine  is  not  shared  by  coniferalde¬ 
hyde  or  its  parent  cinnamaldehyde.  Hoffmeister ’s 
process  for  the  synthesis  of  coniferaldehyde  by  the 
condensation  of  vanillin  with  acetaldehyde  in  the 
presence  of  sodium  hydroxide  gives  unchanged  vanillin 
to  the  extent  of  at  least  97%.  The  isolation  of  coni¬ 
feraldehyde  as  described  would  require  condensation 
to  have  proceeded  with  at  least  97%  yield. 

Repetition  of  the  work  of  Klason  (A.,  1928,  277) 
shows  that  methoxymethylvanillin  does  not  react 
quantitatively  with  acetaldehyde  in  dilute  alkaline 
solution,  but  confirms  the  production  of  a  substance 
with  the  properties  and  approximate  composition  of 
the  supposed  p-naphthylamine  salt  of  coniferalde- 
hydesulphonic  acid.  This,  however,  is  not  derived 
from  intermediately-formed  coniferaldehyde ,  but  from 
two  previously  unknown  substances  formed  by  the 
autocondensation  of  acetaldehyde.  Klason’s  com¬ 
pound  cannot  be  derived  from  coniferaldehyde  and 
aqueous  sulphurous  acid.  Polymerisation  of  coni- 
feraldehyde  to  Klason fs  “  paraconiferaldehyde  ”  does 
not  appear  to  have  taken  place  after  preservation 
during  2  years,  in  the  course  of  which  vanillin  is 
slowly  produced. 

The  gradual  addition  of  potassium  hydroxide  to 
an  aqueous  solution  of  acetaldehyde  at  66—68° 
affords  aldehyde  resin,  an  aldehyde,  C8H1202,  b.  p. 
72 — 74°/14  mm.,  176 — 178°/atmos.  pressure,  df'2 
0-9767,  1-4967  (semicarbazone,  m.  p.  195°),  and 

an  aldehyde,  C10H14O2>  b.  p.  116—120712  mm.,  df 
ls035,  nfic  1-5447  (semicarbazone,  m.  p.  133°). 

H.  Wren. 

Organic  compounds  of  sulphur,  XII.  Form™ 
ation  of  mercaptols  by  the  action  of  aliphatic 
diaso- compounds  on  disulphides.  A.  Schon- 
berg,  o.  Schtjtz,  and  J.  Peter  (Ber.,  1929,  62,  [5], 
440—441 ;  cf.  this  voL,  316). — Diphenyl  disulphide 
is  converted  by  diphenyldiazomefchane  in  boiling 


anhydrous  benzene  in  an  atmosphere  of  carbon 
dioxide  and  absence  of  light  into  diphenylthioldi- 
phenylmethane,  m.  p.  138°,  which  decomposes  at 
280°  with  production  of  thiobenzophenone. 

H.  Wren.  • 

Synthesis  of  methyl  ketones  from  p-tert.-h utyl- 
toluene  and  fi-cymene  by  the  Friedel-Cralts 
reaction.  A.  Lacourt  (Bulk  Soc.  chim.  Belg.,  1929, 
38,  1 — 24).— The  reaction  between  p-tert. -butyl- 
toluene,  b.  p.  192— 193°/760  mm.,  1-49187,  d£ 
0-8614,  and  dry,  finelv-powdered  aluminium  chloride 
under  reduced  pressure  has  been  studied  at  20—35°. 
The  following  products  were  isolated  :  tsobutane,  b.  p. 

—  11°,  toluene,  teri.-butyltoluone,  a  liquid,  0lsRUt  b.  p. 

245—249o/760  mm.,  d\U  0-9069,  1-5164,  probably 

2  :  4-dibutyltoluene,  a  fraction  b.  p.  120 — 160°/6  mm., 
n\]  1-5460,  not  definitely  identified,  and  a  fraction  b.  p. 
160—17074  mm.,  1-5852,  which  contained  a 
considerable  proportion  of  2:4: 5- tributyltolu ene, 
giving  by  oxidation  with  chromic  and  acetic  acids 
terephthalic  acid,  with  alkaline  permanganate  at  100° 
a  toluenetriearboxylic  acid  (?),  m.  p.  about  290°,  and 
with  concentrated  aqueous  permanganate,  pyro- 
mellitic  acid.  The  reaction  between  p»cymene,  b.  p. 
176-2—177*2°,  1-49083,  d%  0-8583,  and  powdered 

aluminium  chloride  was  similarly  studied ;  no  gas  was 
evolved  during  10  days’  contact  at  the  ordinary 
temperature,  and  after  decomposition  of  the  reaction 
product  with  ice,  benzene,  toluene,  xylene,  p-cymene, 
and  dusopropyltoluene  were  isolated.  These  experi¬ 
ments  explain  why  a  homogeneous  product  is  not 
always  obtained  in  the  Friedcl-Graffcs  reaction,  and  it 
is  concluded  that  the  most  favourable  conditions  for 
the  elimination  of  secondary  products  are  low  temper¬ 
ature  and  carrying  out  the  reaction  as  rapidly  as 
possible.  Equimolecular  mixtures  of  aluminium 
chloride,  £er£.-butyltoluene,  and  acetyl  chloride  under 
the  above  conditions  give  m>butane,  b.  p.  —13-5°  to 

—  10°,  p-acetyltoluene,  b.  p.  97 — 101°/10  mm., 
0-9943,  d°0  1-0100,  ril?  1-530  (oxime,  m.  p.  87*5—88°) ; 
acetyl-p-ferk-butyltoluene,  b.  p,  131 — 134°/10  mm. 
(semicarbazone,  m.  p.  189-8 — 190°;  oxime,  m.  p. 
121*8 — 122°),  and  products  of  high  b.  p.  which  were 
not  identified  with  certainty.  The  reaction  between 
an  equimolecular  mixture  of  aluminium  chloride, 
p-cymene,  and  acetyl  chloride  under  similar  conditions 
gives  p-aeetyltoluene,  b.  p.  97°/12  mm.,  1*0160,  n\f 
1*5350,  unchanged  p-cymene,  an  intermediate  ketonic 
fraction,  b.  p.  126 — 132-5716  mm.,  nlB  1-5228,  acetyl- 
p-cymene,  b.  .p,  132*5 — 137-4°/16  mm.,  a  fraction  of 
b.  p.  138 — 145°/16  mm.,  nJJ  1-512,  and  a  brown,  viscous 
residue.  The  best  yields  of  ketone,  in  which  the 
by-products  are  reduced  to  a  minimum,  are  obtained 
by  adding  an  equimolecular  mixture  of  the  hydro- 
carbon  and  acetyl  chloride  to  aluminium  chloride  in 
carbon  disulphide  at  — 10°  to  —15°,  Pure  acetyl- 

-butyltoluene  has  b.  p.  133-2 — 135°/12mm.,  m.  p. 
-1°  to  -3°,  d%  0*9757,  0-9615,  rig  1-52071,  whilst 

pure  acetyl-p-cymene  has  b.  p.  124*2 — 125-2°/12  mm., 
aj  0*9864,  ffg  0*9654,  ng  1*51849  (semicarbazone,  m.  p. 
147° ;  oxime,  m.  p.  91 — 92*5°).  Oxidation  of  the 
former  with  nitric  acid  ( d  1-15)  gave  toluene-2  :  4-di- 
carboxylic  acid,  m.  p.  332°,  whilst  oxidation  of  the 
latter  indicated  that  the  keto-group  is  ortho  to  methyl, 

A.  I,  Vogel. 
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Interpretation  of  rearrangements  of  pinacols 
and  tertiary  amino-alcohols  from  the  electron 
theory  of  valency.  M.  Migita  (Bull  Cliera.  Soe. 
Japan,  1928,  3,  308 — 316). — An  electronic  inter¬ 
pretation  of  the  rearrangement  of  pinacols  to  ketones 
is  offered.  Since  the  change  does  not  take  place  in 
neutral  or  alkaline  solution  it  is  assumed  that  the  acid 
behaves  both  as  a  catalyst  and  a  dehydrating  agent. 
The  order  of  “  electro- negativity  ”  of  the  groups  which 
determines  their  wandering  is  taken  as  otO10H7> 
p  -  MeO*CfiH4  >  o,p- McC6H4  >  Ph  >  Me  >  Et,Pr  >  CH,Ph 
(Kharasch  and  Marker,  A.,  1927,  165).  A  similar 
interpretation  is  given  of  the  semipinacolinic  deamin¬ 
ation  of  tertiary  amino- alcohols  such  as  y-  ami  no - 
py-diphenyh>upropyl  alcohol,  and  of  the  normal 
displacement  of  the  amino-group  in  y- amino  -  aay-  tri- 
phenylpropyl  alcohol.  The  behaviour  of  y-amino- 
ay- diphenyl-  (5-  benzyl  isopropyl  alcohol  towards  nitrous 
acid  is  not  in  harmony  with  the  electronic  inter¬ 
pretation.  A.  I.  Vogel. 

Relative  affinity  capacities  of  various  radicals 
in  the  transformation  of  trisub  stituted  ethylene 
oxides.  (Mlle.)  J.  Levy  and  A.  Tabaet  (Compt. 
rend.,  1929, 188,  402—404 ;  cf.  A.,  1926,  383,  313). — 
In  addition  to  previous  results  the  following  trans¬ 
formations  of  ethylene  oxides  by  heat  are  recorded ; 
no  experimental  details  are  given,  a- Phenyl- p-efchyl- 
Aa- butylene  oxide  gives  a-pTienyl-a-ethylbutaldehyde 
and  a-phenyl-w-propyl  ethyl  ketone ;  oc-phenyl- 
p-methyl- A°-butylene  oxide  gives  a-phenyl-a-methyl- 
butaldehyde  and  a-phenyl-w-propyl  methyl  ketone 
(migration  of  an  ethyl  group) ;  a- phenyl- p -methyl- 
A«-w-ainylene  oxide  gives  a-phenyl-a-methylvaler- 
aldchyde  and  a-phenylethyl  w-propyl  ketone  (migra¬ 
tion  of  a  methyl  group) ;  a-pheny  1- p  -benzyl-  Aa-prop- 
ylene  oxide,  a  p  -  diplieny  le  fchy  1  methyl  ketone ; 
a-phenyl-P- benzyl- Aa-n- butylene  oxide,  ap- diphenyl- 
ethyl  ethyl  ketone ;  a-phenyl-P-benzyl-Aa-?i-amylene 
oxide,  ap-diphenylethyl  ?i-propyl  ketone.  In  the 
three  last  examples  the  migration  of  a  benzyl  group  is 
involved.  G.  A.  C.  Gough. 

Additive  properties  of  diacetylenic  hydro¬ 
carbons.  V.  Grignard  and  Tch&oufaki  (Compt. 
rend.,  1929,  188,  527—530). — When  an  aqueous- 
alcoholic  solution  of  Aaz-aS-di-4-m-xylylbutadi-inene  is 
agitated  with  oxygen,  4-m -xylyl  4-m -xylylmethyl- 
acetylenyl  ketone ,  m.  p.  125°,  is  formed,  which  yields  an 
ozonide  decomposing  in  carbon  tetrachloride  solution 
to  give  in  turn  4-m-xylylacetic  acid,  m.  p.  106°,  and 
4-m -xylylglyoxylic  acid ,  m.  p.  75°  (-j-H20,  in.  p. 
53' — 54°)  (sodium  hydrogen  sulphite  compound  de¬ 
scribed).  It  is  suggested  that  aS- addition  precedes 
the  formation  of  the  above  ketone.  Agitation  of 
A^-decadi-inene  with  a  40%  acetic  acid  solution  of 
concentrated  sulphuric  acid  yields  deca-^-dione, 
m.  p,  147°.  Tetradeca-A°?-di-inene  yields  similarly 
teiradeca-XP-dione,  m.  p.  237°,  which  affords  the 
additive  compound,  C16H14HgoCl4. 

G.  A.  C.  Gough. 

Is  2  :  3-diphenylmdone  resolvable  into  optically 
active  antipodes  ?  J.  Meisenheimer  and  W. 
Theilacker  (Annalen,  1929,  469,  26— 30).— The 
authors  have  been  unable  to  repeat  Schlenk ,  Bergmann, 
and  Muller’s  resolution  of  2  :  3-diphenylindone  (A., 


1928,  1035).  The  small  rotation  observed  by  these 
authors  is  probably  due  to  impurity.  2V~Diplienyl- 
indenylidenebornylamide  has  m.  p.  126°,  [a]g  +232° 
in  chloroform  (cf.  loc.  cit\ ).  H.  Burton. 

ms-AIkylanthracenes  and  “  trans  annular 
tantomerism. 5  f  V.  E.  de  B.  Barnett  and  N.  F. 
Goodway  (Ber.,  1929,  62,  \B\,  423—431 ;  cf.  A.,  1927. 
140 ;  1928,  52). — 1  :  5-Dichloro-9-bromo-9-phenvl- 

anthrone  is  converted  by  methyl  or  ethyl  alcohol  in 
presence  of  calcium  carbonate  into  1  : 5-dichloro- 
9-methoxy-9-phenylanihrone,  m.  p.  213°,  or  1  :  o-di- 
chloro-9 -ethoxy- 9-phenylanthrone,  m.  p.  150°.  With 
magnesium  methyl  iodide  the  methoxy-compound 
affords  1  :  5-dichloro-9-hydroxy-  19-methoxy- 1  0-phenyJ- 

9 - methyl-9  :  10 -dihydroanthracene,  m.  p.  215°,  converted 

by  boiling  methyl  alcohol  containing  hydrochloric  acid 
into  a  colourless  substance,  (C22H1802Cl2)2,Me0H,  m.  p. 
191°  (also  +CH3*CO*CH3).  1  :  5-Dichbro-9-hydroxy- 

1 0 -  etli oxy- 1 0 -phenyl-9-mcthyl- 9  :  10 -dihydroanthracene, 
m.  p.  205°,  is  described.  Treatment  of  the  methoxy- 
compound  with  methyl  alcohol  and  hydrochloric  acid 
at  100°  or  of  the  moth  oxy-  or  ethoxy-derivative  with 
boiling  ethyl  alcohol  and  hydrochloric  acid  affords 
respectively  1  :  5-dichloro- 1 0 -phenyl- 9 -methoxymethyl- 

anthracene,  CfiH.C!l<^jiHjL‘QMc)>CfiHaCl,  m.  p.  154°, 

and  1  :  5-dichloro- 1 9 -phenyl-9- ethoxy m ethylanthrace n e , 
m.  p.  124°.  The  possibility  of  transannular  migration 
of  alkoxy-groups  is  thus  established. 

1  : 5-Dicliloro-9-bromoanthrone  is  converted  by 
benzyl  alcohol  in  the  presence  of  calcium  carbonate 
into  1  :  5 - di ch loro-9 -benzyloxyanthr one,  m.  p.  157°; 
1 : 5-dichloro-9-benzyloxymethylanthracene,  m.  p.  118°,  is 
prepared  similarly  from  1  :  5- dichloro-9-bromora ethyl- 
anthracene.  Treatment  of  1  :  5  -  dichloro  -  9  -  etlioxy- 
(or  benzyloxy-  )anthrone  with  ethereal  magnesium 
benzyl  chloride  causes  de-alkylation  and  the  oils  thus 
produced  when  dissolved  in  glacial  acetic  acid  and 
treated  with  concentrated  hydrochloric  acid  at  the 
ordinary  temperature  yield  1:5:  lQ-trichloro-9-hydr- 
oxy-9-benzyl-9  :  10  -  dihydroanthracene,  m.  p.  135° 
(decomp.),  identified  by  conversion  into  1  :  5 -dichloro- 
9-hydroxy- 1  Q-pijieridino  -  9  -  benzyl  -  9  :  1 0  -  dihydroanthr¬ 
acene  (+XMeOH  or  1CH3*C0*CH3),  m.  p.  169°,  also 
prepared  from  1  :  5 -dichloro- 9- piperidinoanthrone  and 
magnesium  benzyl  chloride.  (In  a  single  instance, 
1  :  5 -dichloro -9- ethoxy anthrone  was  converted  into 
a  colourless  substance,  m.  p.  144°,  probably  1  :  5-di¬ 
chloro-  1 0-ethoxy-  9-benzylidene- 9  :  10 -dihydroanthracene 
but  differing  from  the  product  derived  from  ethyl 
alcohol,  calcium  carbonate,  and  diehlorobromobenzvl- 
anthracene.)  Magnesium  methyl  iodide  and  1  :  5-di- 
chloro-9-benzyloxyanthrone  yield  1  : 5-dichloro- 
anthrone.  The  trichioro-compound  (see  above)  is 
transformed  by  methyl  alcohol  in  the  presence  of 
calcium  carbonate  into  1  :  5-dich loro- 9 -hydroxy- 10- 
methoxy-9-benzyl-9  :  10 -dihydroanthracene,  m.  p.  144°, 
and  by  aqueous  acetone  and  calcium  carbonate 
into  1  :  5-dichloro-9-benzyl-9  :  10 -dikydroanthraquinol, 
m.  p.  172°.  1  :  5-Dichloro-lO-piperidino-9-benzylidenc- 

9  :  10 -dihydroanthracene,  m.  p.  194°,  is  described. 

H.  Wren. 

Tautomerism  of  a-diketones.  Two  tauto¬ 
meric  forms  of  phenylbensylglyoxal  and  phenyl- 
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anisylglyoxaL  H.  Moxjreu  (Gompt.  rend.,  1929, 
188,  504 — 506).— The  form  of  phenylanisylgly  oxal , 
m,  p.  70°  (A  a),  when  heated  slowly  above  its  m.  p. 
recrystallises  as  its  isomeride,  m.  p.  82°  (-dp).  These 
keto-enolie  A  forms  are  transformed  by  distillation 
under  pressures  of  about  1  mm.  into  a  true  ketonie 
isomeride,  m.  p.  23—24°  (B),  extracted  from  the 
resultant  liquid  by  crystallisation  at  low  temperature. 
The  corresponding  A  forms  of  phenylbenzylglyoxal 
(cf.  A.,  1928,  180)  are  similarly  transformed  into  a 
3-isomeride,  in.  p.  35—36°.  The  action  of  heat 
partly  changes  the  B  forms  into  the  A  forms.  These 
transformations  are  markedly  affected  by  alkaline 
catalysts  (e.g.,  ordinary  glass).  B.  W.  Anderson. 

Structure  of  dihydroxybenzanthrone  obtained 
from  the  condensation  of  alizarin  with  glycerol 
and  sulphuric  acid  (G.P.  187,495).  J.  Turski 
and  J.  Grynwasser  (Rocz.  Ghem.,  1929,  9,  78—82).— 
2 :  3-Dihydroxyphenyl  a-naphthyl  ketone,  m.  p.  118° 
(diaeetyl  derivative,  m.  p.  135°),  prepared  by  the  action 
of  a-naphthoyl  chloride  on  pyrocatechol,  yields  when 
fused  with  aluminium  chloride  5 : 6-dihydroxydi- 
hydro-1  :  9-benzanthrone,  which  on  oxidation  gives 
5  :  Q-dihydroxy-l  :  9-benzanlhrone,  m.  p.  185°  {diacetyl 
derivative,  m.  p.  109°).  Phenyl  2 : 3-dihydroxy- 
a-naphthyl  ketone,  m.  p.  179°,  prepared  by  the  Friedel- 
Crafts  reaction  from  dihydroxynaphthalene  and 
benzoyl  chloride,  is  in  a  similar  way  to  the  above  con¬ 
verted  into  3  : 4-dihydroxy -1 : 9-benzanthrone,  m.  p.  285°. 
If  Scholl’s  reaction  is  substituted  for  that  of  Friedel 
and  Crafts  in  the  above  condensation,  the  product 
is  2  :  3-dibenzoyloxynaphthalene,  m.  p.  235°,  which  can 
bo  further  condensed  to  Bz-2  :  3-dihydroxy-l  :  9 -benz- 
mithrom,  m,  p.  192°  {dibenzoyl  derivative,  decomp. 
320°).  A  comparison  of  these  benzanthrones  with  the 
product  obtained  by  the  method  described  in  G.P. 
187,495  shows  that  the  latter  is  5 : 6-dihydroxy- 
1 :  9-benzanthrone.  R.  Trusxkowsex 

Manufacture  of  anthraquinone  derivatives 
[1  ~o- earboxyphenylanthraquinone].  I.  G. 
Fabbehikd.  A.-G.— See  B.,  1929,  164. 

Manufacture  of  aminated  sulphur-containing 
benzanthrone  derivatives.  I.  G.  Farbenihd. 
A.-G.— See  B.,  1929,  164. 

Phytochemistry.  V.  «HoBetulin,  O.  Bis- 
ohendoefeb  and  O.  Polar  (Monatsh.,  1929,  51, 
43—58;  ef.  A.,  1927,  249) . — Oxidation  of  a/lobetulin 
formate  with  chromic  and  acetic  acids  yields  directly 
crystalline  oxy&llabetulin  fonnate,  m.  p.  347—348° 
(decomp.),  [a]g  +57*6°  in  chloroform.  Similarly, 
aHobetulin  acetate  is  oxidised  either  by  chromic  acid 
(of.  Schulze  and  Pieroh,  A.,  1922,  i,  ,1045)  or  nitric 
add  (d  1*52)  at  —5°  to  oxyaHobetulin  acetate,  [a’Jlf 
+63°  in  chloroform.  Oxyu/fobetulin,  m.  p.  360° 
(decomp.),  [«]§  +47°  in  pyridine,  is  obtained  b}" 
hydrolysis  of  either  ester  and  has  the  composition 
C30H4§O3  and  not  that  assigned  by  Schulze  and  Pieroh 
(loc.  at).  Oxidation  of  allobetulin  (I)  with  a  mixture 
of  nitric  acid  {d  1*52)  and  acetic  acid  at  0°  yields  the 
dibasic  oxysMobetulinic  mid  (III),  m,  p.  283 — 284° 
(decomp.),  [a])8  +57°  in  pyridine  (dimethyl  ester,  m.  p. 
230 — 231°,  [a]£s  +48*7° ;  diethyl  ester,  m.  p.  191—193°, 
[«]S  +53°).  The  same  acid  is  obtained  by  oxidation 


of  aZ/obetulone  (II)  m.  p,  239—241°  (Schultze  and 
Pieroh,  loc.  tit.,  give  230—231°),  writh  nitric  acid 
(d  1*52)  at  —5°,  or  of  oxyul/obetulin  (IV)  with  nitric 
(d  1*50)  and  acetic  acids  at  —5°.  These  reactions  are 
represented  by  the  partial  formulas, 

(I.)  '  J 

(toj  ,  1  ay;i ,  '  1 

two  hydrogen  atoms  in  the  residue  in  I  and  II  being 
replaced  by  oxygen.  The  acid  III  when  heated  with 
acetic  anhydride  yields  an  anhydride ,  m.  p.  290—292° 
(decomp.),  [a+f  +86°  in.  pyridine,  and  by  distillation 
in  an.  atmosphere  of  carbon  dioxide  above  300°  yields 
a  ketone,  C20H44G3,  m.  p.  340—342°  (decomp.),  [oc]|J 
+ 153*5°  in  pyridine  [oxime,  m.p.  304 — 300°  (decomp.)  j. 
The  acid  III  is  therefore  most  probably  an  azelaic  acid 
and  the  ring  which  is  opened  in  Its  formation  a  six- 
membered  one  (less  probably  a  seven*  or  an  eight- 
membered  ring).  Since  this  ketone  is  unchanged  by 
treatment  with  nitric  acid  under  normal  oxidation 
conditions  it  is  improbable  that  there  is  another 
methylene  group  next  to  the  -CO*CH2-  grouping  in 
ullobetulone.  Reduction  of  the  "latter  by  Clem* 
mensen’g  method  gives  a  substance,  C30H50O,  m.  p. 
232—233°,  [cc]g  +45°,  in  which  the  carbonyl  group  has 
been  reduced  to  a  methylene  group.  The  action  of 
less  concentrated  nitric  acid  on  allobetulono  (above) 
yields  a  substance C30H44O?M2,  m.  p,  223—224° 
(decomp.),  which  is  probably  dimtro-oxyaffobetulone. 
Bibromoullobetulone  (V)  (Dischendorfer  and  Grill- 
mayer,  A.,  1927,  59)  on  prolonged  heating  with 
hydroxylamino  yields  a  bromine-free  dioxime  (VI), 
m.  ;p.  194—196°  (decomp.),  [«]jS  +77*7°  in  pyridine, 
which  is  oxidised  by  sodium  nitrite  in  acetic  acid  to  the 
furoxan  (VII),  m.  p.  258—261°  (decomp.),  and  con¬ 
denses  with  o-phenylenediamino  to  yield  a  phenazine 
(VIII),  in.  p.  269—273°  (decomp.).  Hence  (V)  is  an 
oca+dibromo-eompound. 

K<8Br,  ->  R<g;>C.U) 

(V.)  ■  (vrn.) 

(V.)  _  (VI.)  R<S2§-*  B<gf>0  (VII.) 
(R=C28H4eO) 

In  agreement  with  this  view,  oxidation  of  dlbromo- 
aWobetulone  with  nitric  (d  1*52)  and  acetic  acids  at— 5° 
yields,  not  a  brominated  oxyolfobetulinic  acid,  but 
(xatdibromo-oxyallobetulone,  C30H44O3B:r2,  m.  p.  300— 
310°  (decomp.).  J.  W.  Baker. 

Indian  turpentine  from  Finns  longifolia,  Hoxb. 
V,  Oxidation  of  fI-A3~carene  with  Beckmann's 
chromic  acid  mixture.  C.  S.  Gibson  and  J.  L. 
Simonsen  (J.C.S.,  1929,  305—3 1 1 Treatment  of 
d«A3*earene  (1  part)  with  Beckmann’s  reagent  (20 
parts;  cf.  Henry  and  Paget,  A.,  1928,  295)  afforded 
l-trans-c&ronic  acid,  m.  p.  201—202°,  [a]^  —12*3°  in 
alcohol  (the  optical  purity  could  not  be  increased  by 
crystallising  the  strychnine  salt;  compare  Ruzieka 
and  Staudinger,  A.,  1924,  i,  510),  and  terpenylic  acid, 
m.  p.  57°,  rising  after  dehydration  over  sulphuric  acid 
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to  90°  (ethyl  ester,  m.  p.  37 — 38°),  in  relatively  large 
yield,  together  with  small  quantities  of  homo  ter  penyl 
methyl  ketone,  m.  p.  42 — 43°,  [ago  +55-7°  in  water 
[semicarbazone,  m.  p.  195 — 196°  (decomp.),  [«]^ 
4-49*9°  in  alcohol],  terebic  acid,  m.  p.  173 — 174°, 
cw-caronic  acid,  m.  p.  174°,  and  dimethyl malonic  acid, 
m.  p.  188 — 190°.  The  large  yield  of  Z-2ran$-caronic 
acid  is  regarded  as  resulting  from  either  the  inter¬ 
mediate  cis- keto-acid  or  cis-homoearonic  acid,  the 
Jraws-configuration  of  either  the  one  or  the  other  of 
these  acids  being  more  stable  under  the  experimental 
conditions ;  d-A3-carene  has  a  cts-configuration.  The 
isolation  of  d-homoterpenyl  methyl  ketone  confirms 
the  constitution  of  the  hydrocarbon  and  eliminates  the 
possibility  of  the  ethylenic  group  occupying  the 
Apposition.  When  d-A3-carene  (10  parts),  acetic  acid 
(25  parts),  and  50%  sulphuric  acid  (1  part)  are  heated 
together  at  60°,  the  main  product  is  a  diterpene, 
C2oH32,  b.  p.  175°/10  mm.,  0-9309,  1-5168, 

[ajw6l  +5-69° ;  a  small  quantity  of  a  monocyclic 
terpene,  b.  p.  174 — 176°/755  mm.,  0*8500,  n\ J 
1*4750,  [a]^,  —6*5°  (hydrochloride,  b.  p.  about  115°/ 
15  mm.),  together  with  a  trace  of  Z-borneol,  m.  p. 
204 — 205°,  [a]*5,u  —26*9°  ( p - ni trob enz oyl  derivative, 
m.  p.  136 — 137°),  the  latter  being  probably  due  to  the 
presence  of  a  little  pinene  or  eamphene  in  the  d-A3- 
carene,  are  also  formed.  A.  I.  Vogel. 

Irreversible  catalysis  of  unsaturated  cyclic 
hydrocarbons.  VI.  Contact  transformations 
of  nopinene,  terpinene,  and  terpinolene.  N.  D. 
Zelinski  and  R.  J.  Levina  (Ber.,  1929,  62,  [B]t  339 — 
343;  cf.  A.,  1927,  670).— Nopinene,  b.  p.  163*5— 
165*5°/742  mm.,  ng'5  1*4766,  is  hydrogenated  in  the 
presence  of  palladised  charcoal  at  170—175°  to 
dihydronopinene,  b.  p.  167 — 167*5°/737  mm.,  df 
0*8521,  nJJ  1*4628,  the  hydrocarbon  thus  yielding  a 
single  product  in  contrast  with  pinene.  The  latter 
compound  in  presence  of  nickel  at  155 — 158°  gives 
dihydro  -  a  -pinen  e ,  b.  p.  168*5°/748  mm.,  df  0*8392, 
1*4541,  whereas  hydrogenation  in  presence  of 
palladium  at  195°  and  158°  affords  dihydropinenes 
with  the  respective  constants,  b.  p.  169 — 170°/768 
mm.,  df'5  0*8453,  1*4577,  and  b.  p.  169*5°  (corr.), 

df 5  0*8351,  n\y*  1*4531.  When  passed  over  palladised 
asbestos  at  190°,  nopinene  is  converted  into  p-cymene 
and  dihydropinene,  b.  p.  166 — 168°/752  mm.,  df 
0*8447,  df  0*8470,  1*4554;  analogously,  a-pinene 

gives  cymene  and  dihydropinene,  df  0*8467,  1*4589. 

It  is  probable,  therefore,  that  nopinene  is  initially 
isomerised  to  a-pinene.  Terpineue,  b.  p.  178*5 — 
180*5°/740  mm.,  65*5 — 68°/14  mm.,  df  0*855,  ?if 
1*4783,  is  converted  in  presence  of  palladised  asbestos 
at  190°  into  p-cymene  and  menthane,  b.  p.  168*5 — 
169*5°/745  mm.,  1*4452,  whilst  the  same  products 
are  similarly  derived  from  terpinolene,  b.  p.  75°/14 
mm.,  df  0*8628,  1*4802,  at  160— 170°/40  mm.  The 

differing  positions  of  the  two  double  linkings,  within 
or  outside  the  nucleus,  in  monocyclic  terpene  hydro¬ 
carbons  appear  without  influence  on  the  final  products 
of  their  contact  transformations. 

Palladised  charcoal  may  he  used  in  place  of 
palladised  asbestos  in  contact  transformations,  but 
the  former  adsorbs  an  appreciable  proportion  of  the 
molecules  and  protects  them  from  contact  with  the 


active  surface  of  the  catalyst,  thus  rendering  repeated 
treatment  necessary.  H.  Wren. 

Individuality  of  fiumulene.  A.  C.  Chapman 
(J.C.S.,  1929,  359—360;  cf.  A.,  1928,  646).— A  reply 
to  Deussen  (A.,  1928,  1378).  The  author  maintains 
that  clove  oil  and  also  hop  oil  contain  “  humulene/ 9  a 
hydrocarbon  which  is  not  identical  with  caryophyllene, 
although  the  two  hydrocarbons  are  closely  related 
and  may  undergo  intramolecular  change  in  certain 
reactions,  the  one  being  transformed  into  the  other. 

A.  I.  Vogel. 

Sylvestrenes  and  carenes.  J.  L.  Kondakov 
(Perfumerie  Mod.,  1927,  3 — 15). — A  polemical  dis¬ 
cussion  (mainly  against  W.  H.  Perkin  and  Wallach) 
of  the  generic  relationships  of  these  terpenes. 

J,  W.  Baker. 

Syntheses  and  degradations  in  tetrahydrodi- 
phenylene  oxide  series.  P.  Ebel  (Helv.  Chim. 
Acta,  1929,  12,  3— 16).— Chlorination  of  cycfohexanol 
in  presence  of  water  and  calcium  carbonate  affords 

2- chlorocycfchexanone,  b.  p.  84 — 85°,  which  reacts 
with  sodium  phenoxide  in  light  petroleum,  yielding 
cydbhexanolone  phenyl-laotolide,  m.  p.  64*5°  (osazone, 
m.  p.  152 — 153°)  (cf.  Kotz  and  others,  A.,  1913,  i,  1201). 
When  the  reaction  is  carried  out  in  phenol  at  120°,  50% 
of  the  theoretical  yield  of  1:2:3;  4-tetrahydro- 
diphenylene  oxide  (I)  (cf.  Honigsehmid,  A.,  1901,  i, 
700)  is  obtained.  Nitration  of  I  by  a  33%  solution  of 
concentrated  nitric  acid  in  acetic  acid  gives  a  mono- 
Tu7ro-derivafcive,  m.  p.  120*5°.  Hydrogenation  of  I 
with  hydrogen  and  a  platinum-palladium  catalyst 
affords  a  hexahydrodiphenylene  oxide,  b.  p.  137°/10 
mm.,  identical  with  that  described  by  von  Braun  (A., 
1923,  i,  103),  whilst  dehydrogenation  with  sulphur  at 
200 — 260°  yields  diphenylene  oxide.  When  a  solution 
of  I  in  carbon  tetrachloride  containing  small  amounts 
of  acetic  acid  and  bromine  is  treated  with  ozone, 

3 - salicoyl valeric  acid  is  obtained,  demonstrating  that 
I  is  definitely  the  1:2:3:  4-tetrahydro-derivative. 
§-Salicoylvalerolactone  peroxide  has  m.  p.  191° 
(decomp.).  3-3  :  o-Dibromosalicoylvaleric  acid ,  m.  p. 
128*4°,  is  oxidised  by  hot  nitric  acid,  yielding  adipic 
acid,  and  by  bromine  water  at  90°  giving  an  acid,  m.  p. 
88 — 89°,  and  a  substance,  m.  p.  175 — 180°,  both 
containing  bromine. 

2-Chloroc?/cZohexanone  and  sodium  o-methoxy- 
phenoxide  react  in  toluene  giving  cyclo hexanolone 
o -methoxyphenyl - lactolide ,  m.  p.  67*5°  [osazone{  ?),  m.  p. 
159°],  which  when  treated  with  concentrated  sulphuric 
acid  in  the  cold  affords  8-methoxy-l  :  2  :  3  :  4c-teira- 
hydrodiphenylene  oxide,  m.  p.  39*5°.  With  sodium 
p-naphthoxide  cy cl ohexanokme  ^-naphthyl- lactolide, 
m.  p.  135°,  is  produced ;  this  yields  letrahydro- 
phenylenenaphthylene  oxide,  m.  p.  60°  (picrate,  m,  p. 
145°).  H.  Burton. 

Furan  compounds  derived  from  sugars,  II. 
Acetyl  derivative  of  hydroxymethylfurfuralde- 
hyde.  J.  Karas hima  (Z.  physiol.  Chem.,  1929, 180, 
241 — 248). — Acetylation  of  o-hydroxymethylfurfur- 
aldehyde  with  acetic  anhydride  in  presence  of 
anhydrous  sodium  acetate  gives  the  corresponding 
acetyl  derivative  (I)  (Fenton  and  Gostling,  J.C.S., 
1901,  79,  807),  which  is  oxidised  by  copper,  silver,  and 
mercuric  oxides  to  hydroxymet hylpy romucic  acid, 
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and  by  alkaline  potassium  permanganate  to  muconic 
and  oxalic  acids.  Condensation  of  I  with  acetic 
anhydride  and  sodium  acetate  at  160—170°  gives 
acetoxyfu rfuryliden eac etic  acid ,  m.  p.  134°,  hydrolysed 
by  barium  hydroxide  solution  to  hydroxyfurfuryl - 
ideneacetic  acid ,  m.  p.  139°,  Administration  of  I  to 
the  dog,  rabbit,  or  hen  leads  to  the  excretion  in  the 
urine  of  considerable  amounts  (49*7—73*3%)  of 
hydro xymethylpyromucic  acid  (cf.  A.,  1927,  1107). 

H.  Burton, 

a[  3]  -Phenylc  oumarins .  G.  Bargeluni  and 
(Stgna.)  L.  Monti  (Atti  E.  Accad.  Lincei,  1928,  [vi],  8, 
395—399 ;  cf.  A.,  1927,  883),— 3~p -Anisylcoumarin, 
prepared  by  the  condensation  of  salicylaldehyde  and 
sodium  p-methoxyphenylacetate  in  presence  of  acetic 
anhydride,  has  m.  p.  142 — 144°;  3-(3' :  4  * -methylene- 
dioxyphenyl)coumarin,  m.  p.  170—172°,  is  obtained 
similarly  from  methylenedioxyphenylacetic  acid. 
7  -  Hydroxy -3-  (3' :  4'- methylenedioxy)  phenylcoumarin, 
m.  p.  238—239°,  obtained  as  acetyl  derivative,  m.  p. 
191—192°,  from  resorcylaldehyde  and  methylene¬ 
dioxyphenylacetic  acid,  forms  a  methyl  ether ,  m.  p. 
195 — -196°.  5  :  7-Dihydroxy-3-(3' :  A! -methylenedioxy) - 

phenylcoumarin ,  decomp,  from  260°,  obtained  as 
diacetyl  derivative,  m.  p.  198 — -199°,  from  pbloro- 
glucinaldehyde  and  methylenedioxyphenylacetic  acid, 
forms  a  methyl  ether ,  m.  p.  about  170°, 

T.  H.  Pope. 

Grape  pigments.  II,  Antho cyans  in  Clinton 
grapes,  R.  J.  Anderson  and  F.  P.  Nabenhauer. 
III.  Anthocyans  in  Seibel  grapes,  R,  J.  Ander¬ 
son  (FLY.  Agric.  Exp.  Sta.,  Tech.  Bull,  146,  July, 
1928,  21  pp,).— See  A.,  1924,  i,  1152,  1390. 

Derivatives  of  4  ;  5  :  6  :  7-tetrahydroindole.  I. 
C.  I).  Nenitzrsgu.  II.  Derivatives  of  4-keto- 
3:6:  6-trimethyl  -  4  :  5  :  6  :  7  -  tetrahydroindole. 
C.  D.  Nenitzescu  and  V.  Scobtzeanu.  III.  Poly¬ 
nuclear  derivatives  of  4~keto«3  :  6  :  6-trimethyl- 
4:5:6:  7-tetrahydr omdole .  C.  D.  Nenitzesou 
(Bui.  Soc.  Chim.  Romania,  1928,  10,  131—133, 
134 — 140, 141— 148).— I.  Ethyl  sodioacetoacetate  and 
2-bromoq/ Tohexanone  condense  in  alcoholic  solution 
to  yield  a  product  containing  ethyl  eye lohexa nonyl- 
acetoacetaie,  which  is  converted  into  ethyl  2 -methyl- 
4:5:6:  7 4etrahydroindole-Z-carboxylate,  m.  p.  132°, 
when  treated  with  ammonium  acetate  in  boiling 
glacial  acetic  acid. 

II.  Condensation  of  ethyl  a-aminoacetoacetate  and 
cycfchexane-1  :  3-dione  furnishes  ethyl  4-kelo-d  :  6  :  6- 
trimethyl- 4  :  5  :  6  :  7-tetrahydroindole-2-carbozylatef 
m.  p.  171°,  oxidised  by  warm  nitric  acid  (d  1*40)  to 
an  alkali-soluble  substance,  C13H17OeN3,  m.  p.  193° 
(decomp.),  and  hydrolysed  by  aqueous-alcoholic 
potassium  hydroxide  to  4-keto-3  :  6  :  &4rimethyl - 
4:5:6: 7 -ietrahydroindole-2-carboxylic  acid .  The  latter 
melts  at  253°,  giving  carbon  dioxide  and  4-keto-3  : 6  :  6- 
trimethyl- 4  :  5  :  6  :  1 -tetrahydroindole ,  m.  p.  162°. 
When  the  above  indolecarboxylic  ester  is  treated  with 
bromine  in  glacial  acetic  acid  or  in  chloroform,  an 
orange-red  compound ,  [CI4H1903N,Br2.5],  m.  p.  132°, 
is  obtained  which  loses  bromine  in  a  vacuum  or  in 
aqueous  solution  to  regenerate  the  parent  ester ;  in 
boiling  glacial  acetic  acid,  the  compound  gives 
hydrogen  bromide  and  a  compound,  m,  p.  202° 


(decomp,),  whilst  in  boiling  alcoholic  solution  a  second 
colourless  compound,  m.  p.  208°,  is  obtained. 

III.  4~Keto«3  :  6  :  @-trimethyl-4  :  5  :  6  :  7- tetra¬ 
hydroindole  and  formaldehyde  afford  bis-(4-kelo- 
3:6:  Q-trimeihyl- 4 :  5  :  6  : 7 - Mrahydroindyl ) methane  (I), 
m.  p.  267°,  whilst  benzaldehyde  gives  two  substances, 
m.  p,  172°  and  254° ;  it  couples  with  benzenediazoniuna 


chloride,  giving  2-benzeneazo-i-keto-3  :  6  :  6 -trimethyl- 
4:5:6: 7 -tetrahydroindole,  m.  p.  224°  (decomp,). 
The  substance  I  could  not  be  converted  into  II  by 
treatment  with  formic  acid  in  the  presence  of  hydro¬ 
chloric  or  perchloric  acid.  4-Keto-3  :  6  :  6-trimethyl- 
4:5:6: 7 -tetrahydroindole  condensed  with  ethyl 
orthoformate  yields  tri-(4-keto-3  :  6  :  6-trimethyU 
4:5:6:  7 -tetrahydroindyl)methane,  m.  p.  284°, 
readily  converted  by  dissolution  in  hydrochloric  acid 
(d  1*19)  into  2-(4-fe£o-3 :  6 :  Q-trimethyl- 4  :  5  :  6  :  l-tetra- 
hydro indyl ) - 2 -  ( 4~ 3  :  6  :  G-trimethyl-4: :  5  :  6  : l-tetra- 
hydroindohnyl)mcthene  hydrochloride  (II),  m.  p.  264°. 
To  investigate  the  effect  of  the  4-keto-group  on 
the  ease  of  conversion  of  the  pyrrole  form  into  the 
pyrroiene  form  (occurring  in  II),  4-keto-3  :  6  : 6-tri- 
methyl-4  :  5  :  6  :  7 -tetrahydroindole  was  converted 
by  hydrazine  followed  by  sodium  methoxide  at  150— 
160°  into  3:6:  §4rimethyl-4c :  5  :  6  :  7  -tetrahydroindole, 
m.  p.  63°  [ picrate ,  m,  jp.  140°  (decomp.)];  owing  to 
the  ease  with  which  this  substance  oxidises,  attempts 
to  obtain  a  product  by  condensation  with  formic  acid 
gave  inconclusive  results.  In  the  Wolff-Kislmer 
process  described  above,  the  azine  of  4-&elo-3  :  6  :  6- 
trimethyl-4: :  5  :  6  : 1 -tetrahydroindole,  m.  p,  above 
300°,  was  also  obtained.  C.  W.  Shopped. 


Isatide  or  Isatinpinacol.  G.  Heleer  and  H. 
Lauth  (Ber.,  1929,  62,  [5],  343— 350).— Exact  com¬ 
parison  of  the  properties  of  disulphoisatide  (cf.  Wahl 
and  F6ric4an,  A.,  1927,  470)  and  isatide  discloses  so 
many  differences  that  the  substances  cannot  possess 
similar  structures  and  hence  the  constitution 


KH<2^>G(OH)-]2  (cf.  Kohn,  A.,  1912,  i,  800; 
1916,1, 607 ;  Hantzsch ,  A. ,  1921 ,  i,  598)  cannot  be  ascribed 


to  isatide.  The  constitution 


C6H4<jg>CO 


+ 


C6H4<2g?]>C-OHorNH<CG^5>CO<g|:g5||« 


is  suggested.  During  acetylation  of  isatide,  a  trans¬ 
formation  into  the  pinaeol  form  probably  occurs  and 
the  compound  is  therefore  regarded  with  some  reserve 
as  tetra-acefcylisatinpmacol. 

Tetra-aeetylisatinpinacol  (tetra-acetylisatide)  is 
converted  by  glacial  acetic  and  hydrochloric  acids  at 
50 — >60°  or  by  phenylhydrazine  (together  with  isatin- 
phenylhydrazone)  into  diacetylisatinpinacol,  m.  p. 
about  317°  after  darkening  at  280°.  Complete 
de-acetylation  of  the  diacetyl  compound  is  effected  by 
85—96%  sulphuric  acid,  acetic  acid,  and  hydrochloric 
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acid  or,  preferably,  acetic  and  phosphoric  acids  at 
125°,  but  the  product,  decomp,  about  265—270°,  is 
not  homogeneous,  and,  when  re-acetylated,  gives  the 
tetra-acetyl  compound  in  moderate  yield.  Isatide 
and  90%  sulphuric  acid  appear  also  to  yield  isatin- 
pinacol.  Dioxindole  does  not  become  coloured  by 
pyridine-barium  hydroxide  in  the  absence  of  oxygen, 
whereas  isatide  yields  a  violet  coloration.  N- Di- 
acctylisatide  gives  a  steel-blue  colour,  permanent  for 
2  days.  Hantzsch’s  assumption  of  radical  formation 
is  thus  rendered  improbable  and  cannot  be  con¬ 
sidered,  since  the  de-acetylated  compound  and  di- 
sulphoisatide  do  not  yield  a  coloration.  W-Dibenzoyl- 
isatide  yields  a  very  intense  bluish-violet,  but  more 
transitory  colour.  Acetyldioxindole  gives  no  reaction. 
Since  JV-phenyldloxindole  and  the  corresponding 
isatide  give  a  similar  blue  colour  with  alkali,  it  is 
probable  that  the  action  is  due  to  the 
~NH*C(OH)IC(OH)~  group.  Prolonged  treatment  of 
JV-benzoylisatin  or  j\T~dibenzoylisatide  with  phenyl- 
hydrazine  yields  “  iso-N -benzoylisatinosazone” 
C27H21ON5,  pale  yellow  crystals,  m.  p.  211 — 212°, 
converted  by  bromine  in  hot,  glacial  acetic  acid  into  a 
substance ,  m.  p.  266°.  Similarly,  W-acetylisatin  and 
N -diace tylisatide  afford  "  iso-18 -acetylisatinosazone” 
m.  p.  about  130°  (also  +lCOMe2);  if  the  duration  of  the 
action  is  curtailed  N -acetylisatin-3 -phenylhydrazone 
can  be  isolated. 

o-Benzoyldioxindolc,  m.  p.  134°,  is  prepared  by 
converting  dioxindole  by  means  of  alcoholic  potassium 
hydroxide  into  its  potassium  salt,  which  is  treated 
with  benzoyl  chloride.  0- Acetyldioxindole,  m.  p.  127°, 
is  obtained  similarly  or  from  dioxindole  and  a  slight 
excess  of  acetic  anhydride  in  presence  of  a  little  con¬ 
centrated  sulphuric  acid.  The  attachment  of  the  acyl 
groups  to  the  oxygen  is  established  by  the  conversion 
of  both  substances  into  isa  tin-3 -phenylhydrazone. 

H.  Wren. 

A7-Arylisatins  and  isomeric  aeridinemeso- 
carboxylic  acids,  J.  Martinet  and  A.  Dansettk 
(Bull.  Soc.  chim.,  1929,  [iv],  45,  101— 109).— When 
AT-phenyl-p-naphthylamine  and  ethyl  mesoxalate  are 
fused  at  150°,  or  when  the  acetic  acid  solution  of  the 
mixture  is  boiled,  there  is  formed  ethyl  1  -phenyl-4: :  5- 
ben  zod  iox  indole  -  3  -  carboxylate,  m.  p.  171°  ( ?  181°) 
[ethyl  1  -hydroxy -2 -kelo - 3 -phenyl -l  :  2-dihydro-$-?iaphth - 
indole- 1  -carboxylate]  {acetyl  derivative,  m,  p.  177°) 
converted  by  potassium  hydroxide  in  the  absence 
of  air  into  1 -hydroxy -2- Jceto-3-phenyl-l  :  2-dihydro-$- 
naphthindole ,  m.  p.  96 — 102°  (acetyl  derivative,  m.  p. 
150°),  by  2%  sodium  or  potassium  hydroxide  in 
15  min.  into  1 -phenyl- p-naphthoisatin  (1  :  2-diketo- 
3-phenyl- 1 : 2-dihydro- p-naphthindole)  (Stolle,  A.,  1923, 
i,  1125),  m.  p.  227°  (phenylhydrazone,  m.  p.  195°),  and 
by  10%  potassium  hydroxide  into  $-naphtJiacridine-l2- 
carboxylic  acid ,  m.  p.  above  300°  (decomp.)  ( potassium , 
coppery  barium,  and  had  salts),  yielding  naphthacridine, 
m.  p.  131°  (Ullmann  and  Baezner,  A.,  1902,  i,  694), 
when  distilled  alone  or  with  soda-lime.  The  isatin 
and  naphthacridinecarboxylic  acid  are  obtained  in 
yields  of  96—97%,  2  -anilinonaphthalene- 1  -gly oxylic 
acid  being  probably  an  intermediate  stage  (cf. 
Friedlander and Kunz,  A.,  1922,  i,  765 ;  StolM,  foe.  eft.), 
since  potassium  2  -anilinonaphthalene- 1  -glyoxylate 
(+3H20)  is  obtained  by  the  action  of  30%  potassium 


hydroxide  on  1 -phenyl- P-napkthoisa  tin.  Reduction 
with  sodium  hyposulphite  in  alcohol  converts  the 
isatin  into  the  above  hydroxy-compound,  m.  p.  95 — 
102°,  the  acetyl  derivative  being  obtained  (yield  65 — 
94%)  by  reduction  in  presence  of  acetic  anhydride. 

R.  Brigktman. 

Subsidiary  valency  forces  of  indole  nitrogen. 
O.  Schmitz-Dumont  and  E.  Motzrus  (Ber.,  1929, 
62,  [J5],  466 — 473 ;  cf.  this  vol.,  328).— Indole  differs 
from  pyrrole  in  its  behaviour  towards  stannic  chloride, 
since  it  yields  a  normal  additive  compound, 
(C8H7N)2,SnCl4,  m.  p.  153°  (decomp.)  after  softening 
at  133°,  from  which  the  indole  may  be  almost  quan¬ 
titatively  regenerated ;  the  product  is  coloured  blue 
by  the  presence  of  an  impurity  which  can  be  removed 
by  treatment  writh  nitrobenzene.  .  Indole  does  not 
yield  a  stable  compound  with  stannic  bromide,  but 
with  titanium  tetrachloride  and  aluminium  bromide 
gives  the  substances  (C8H7N)2,TiCl4  and  C8H7N,AlBr3> 
m.  p.  140°  after  darkening  at  130°.  The  dark  violet 
colour  of  the  titanium  product  is  attributed  to  the 
particular  valency  of  the  metal  in  the  compound ; 
a  reduction  to  the  tervalent  stage  does  not  enter  into 
the  question.  Polymerisation  enhances  the  additive 
capacity  of  indole  nitrogen,  since  tri-indole  gives 
the  compounds  (C8H7N)3,SnCl4,  m.  p.  166 — 168°, 
2(C8H7N)3,SnCl4,  m.  p.  about  150°  after  softening  at 
130°,  2(C8H7N)3,SnBr4,  m.  p.  120—133°  (decomp.), 
2(CgH7N)3,TiCl4,  and  (C8H7N)3,AlBr3.  Introduction 
of  the  methyl  group  in  position  1  depresses  rather  than 
enhances  the  additive  power,  since  1-methylindole  does 
not  give  a  normal  product  with  stannic  chloride,  but 
with  aluminium  bromide  affords  the  substance 
C8H6MeN,AiBr3,  from  which  the  base  is  regenerated 
unchanged.  2-Methylindole  unexpectedly  yields  the 
compounds  C9H8N,SnCl3,  m.  p.  149°,  and 
2C9HsN,HSnCl5,  m.  p.  207°,  from  each  of  which  the 
base  is  smoothly  regenerated.  Di-2-methylindyl- 
niethene  with  stannic  chloride  gives  the  compound  I, 
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m.  p.  201°,  but  could  not  be  caused  to  react  with 
stannic  bromide.  Di-2-methylindyldimethylmethane 
gives  an  additive  product  (1:1)  with  stannic  chloride 
from  which  the  initial  material  cannot  be  regenerated. 

H.  Wren. 

Manufacture  of  1  :  8 -naphthoxyp enthi ophen. 
I.  6.  Farbentnd.— See  B.,  1929,  200. 

Derivatives  of  5«ammoipuinolm  R.  P.  Diks- 
hoorn  (Rec.  trav.  chim.,  1929,  48,  237—246). — 
5-Aminoquinoline  and  ethylcarbimide,  wfhen  heated 
in  ethereal  solution  at  100°,  formed  l$-5-qui?iolyl - 
N f -ethylcarbamide,  m.  p.  219 — 220°  (resolidification 
occurred  at  220—260°  with  sublimation  and  remelting 
at  300° ;  these  phenomena  are  ascribed  to  fission  by 
heat :  C9H6N-NH2+Et*NCO^=C9H6N-NH-CO*NHEt 
^=±=C9H6N“NCO+NH2Et ;  s-di-5-quinolylcarbaraide 
and  3-diethylcarbamide  are  then  formed). 

5-Aminoquinoline  reacted  with  methyl  and  ethyl 
chloroformates  in  acetic  acid-sodium  acetate  solution 
to  give  methyl  quinoline-5-carbamate ,  m.  p.  134°,  and 
ethyl  quinoline-5-carbamate ,  m,  p.  137°.  5-Amino- 
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quinoline  and  potassium  cyanate  in  dilute  acetic  acid 
solution  formed  5 - quinolylcarbmnide ,  m.  p.  280°  after 
changing  somewhat  at  224°,  together  with  a  biuret 
derivative ,  C9H6N*NH-CO*NH-CO-NH23  m.  p.  305°. 

Absolute  nitric  acid  converted  the  above  quinolyl- 
ethylcarbamide  into  lH-7iitro-W-8-niiro-5~quinolyl-N- 
dhylcarbamide ,  m.  p.  173°  (decomp.),  which,  when 
heated  with  alcoholic  ammonia  or  with  water,  gave 
8-mtro-5-aminoquinoline,  m.  p.  280°,  and  ethyl- 
iiitroamine.  Nitration  with  absolute  nitric  acid  and 
sulphuric  acid  and  treatment  of  the  product  with 
aqueous  ammonia  led  to  6  :  8 -dinitro-o-aminoquinoline, 
in.  p.  273 — 277°  (decomp.). 

Nitration  of  methyl  quinoline-5-carbamate  with 
absolute  nitric  acid  gave  small  yields  of  methyl  8-nitro- 
quinoline-5- carbamate,  m.  p.  180°  (decomposition 
with  sulphuric  acid  gave  8 -nitro - 5 -amino quinoline ) , 
accompanied  by  methyl  6  :  &-dinitroquinoline-5 -carb¬ 
amate,  m.  p.  195°  (decomp.)  (sulphuric  acid  decom¬ 
position  led  to  6  :  8 -dinitro -5 - aminoquinolme,  m.  p. 
273°).  Similar  treatment  of  ethylquinoline-5- carb¬ 
amate  gave  ethyl  8-nitroquinoline-5-carbamate ,  m.  p. 
156°,  mixed-acid  nitration  giving  ethyl  6  :  8  dinitro- 
quinolyl-5-carbamaie,  m,  p.  180—183°  (decomp.). 

Ei.  J.  W.  Le  Fevrb. 

A -Ammoalkylation  of  amines.  [Preparation  of 
8-{p- hydroxy- 1 '  -y-piperidylpropylamino )  quinol¬ 
ine.} — I.  G-.  Farbenind. — See  B.,  1929,  164, 

Carbazole.  T.  V.  Aristov  (J.  Chem.  Ind. 
Moscow,  1928,  5,  721). — In  purification  of  carbazole 
with  sulphuric  acid,  partial  sulphonation  appears  to 
take  place.  Chemical  Abstracts. 

Identification  of  alkylbarbitnric  acids.  E. 
Lyons  and  A.  W.  Dox  (J.  Amer,  Chem.  Soc.,  1929, 
51,  288— 291).— The  following  compounds  have  been 
prepared  by  heating  barbituric  acids  with  p-nitro- 
bemyl  chloride  or  bromide  in  aqueous  alcohol  in 
presence  of  sodium  carbonate :  1  :  3-Di-p-nitro- 

benzyl- 5  :  5-diethyl-,  in.  p.  192°,  -5- -ethyl-5 -isopropyl-, 
m.  p.  160°,  -5  :  5 -diallyl-,  in.  p.  190°,  -5-ethyl-5-butyl-, 
m.  p.  146°,  -5 -ethyl-5-imamyl- ,  m.  p.  138°,  -5-butyl- 
5-ailyl m.  p.  169°,  -5-ethyl- 5-amyl-,  in.  p.  131°; 
5-phenyl-l  :3-di-p-nitrobenzyl-5-ethyl-,  m.  p.  182° ; 
1-p -nitrobenzyl-5  :  5 -diethyl-,  m.  p.  192°,  -3 -methyl- 
5 :  o-dieihyl m.  p.  104°,  -3:5:  5-triethyl m.  p.  69°; 
3“phenyl-l-j)-mtrobenzyl-5 : 5-dieihyl-,  m.  p.  133° ; 
3 : 5-di-j)-nitrobenzyl-l-methyl-5-hexyl-,  m.  p.  139°; 
1:3:  5 -tri-p -nitrobenzyl-5-impropyl- ,  m.  p.  187°, 
-5-butyl-,  m.  p.  180°;  1  :  3 -diphenyl-5 -p-nitrobenzyl- 

5 -ethyl-,  m.  p.  218°;  1:3:5:  5-tetra-p-nitrobenzyl - 

(not  melting) ;  and  a  poly-p-nitrobenzyl-barbituric  acid , 
m.  p.  264°  (265°?). 

The  original  contains  several  apparent  misprints. 

E.  E.  Turner. 

IV- Alkyl-  and  -aryl™  4  :  5  :  6  :  7-tetrahydreind- 
azoles.  K.  von  Auwers,  J.  Conrad,  A.  Ernecke, 
and  B.  Ottens  (Annalen,  1929,  469,  57 — 82). — A 
continuation  of  the  indazole  syntheses  previously 
described  (A.,  1924,  i,  325;  1925,  i,  1181).  Condens¬ 
ation  of  substituted  ethyl  cycfohexanone-2-oxalates 
with  alkyl-  and  aryl -hydrazines  affords  a  mixture  of 
l-  and  2-alkvl-  or  -ary] -4  :  5  :  6  :  7-tetrahydroindazole- 
3-carboxylates.  When  hydrazine  is  used  tetrahydro- 
indazole-3-earboxylates  result.  Subsequent  alkyl¬ 


ation  of  these  affords  mixtures  of  the  1-  and  2- 
derivatives.  Elimination  of  carbon  dioxide  from  the 
alkylated  indazolecarboxylic  acids  gives  the  corre¬ 
sponding  indazoles.  Ethyl  cycfohesanone  -  2  -  oxalate 
and  methylhydrazine  acetate  react  in  presence  of 
alcohol  and  dilute  sodium  hydroxide  solution,  giving 
a  mixture  of  esters  which  after  hydrolysis  with 
alcoholic  sodium  hydroxide  solution  affords  2-methyl- 
and  l -methyl- 4  :  5  :  6  : 1-tetrdhydroindazole-Z-carboxylic 
acids,  m.  p.  205 — 206°  and  207*5 — 208*5°,  respectively. 
These  acids  are  separated  by  partial  esterification 
with  3%  methyl-alcoholic  hydrochloric  acid  :  the 
former  is  unaffected,  and  the  methyl  ester  formed 
from  the  latter  is  then  rehydrolysed.  Thermal  de¬ 
composition  of  the  acids  yields  2-methyl-  and  l -methyl  - 
4:5:6:  7 -tetrahydroindazole,  b.  p.  109 — 110°/11  min. 
{pier ate,  m.  p.  141 — 142°),  respectively.  Ethyl  tetra- 
hydroindazole-3-carboxylate ,  m.  p.  106—107°,  is  ethyl¬ 
ated  by  ethyl  bromide  and  sodium  ethoxide,  affording 
after  the  above  treatment  2-ethyl-,  m,  p.  148—149°, 
and  1  -ethyl-tetrahydroindazole~3  -  carboxylic  acids ,  m.  p. 
183—186°  (methyl  ester,  m.  p.  108 — 109°).  The 
picrates  of  2-  and  1  -ethyltetrahydroindazole,  m.  p. 
103—104°  and  150 — 151°,  respectively,  have  been 
described  previously  (A.,  1924,  i,  328)  as  the  1-  and 
2-derivatives,  respectively.  2-Benzyl-,  m.  p.  187 — 
187*5°,  and  1  -benzyl- tetrahy  dr oi?idazole-3 -carboxylic 
acid ,  m.  p.  157*5 — 158*5°  (methyl  ester,  m.  p.  69 — 70°), 
are  obtained  similarly.  The  corresponding  indazole 
picrates  have  m.  p.  132—133°  and  128 — 129°,  re¬ 
spectively.  Ethyl  4-methylcydohexanone -2 -oxalate 
and  hydrazine  hydrate  afford  ethyl  5-methyl- 4 ;  5  :  6 : 7- 
teirahydroindazole - 3 - carboxylate  (I),  b.  p.  208—210°/ 
14  mm.,  m.  p.  110-111°  (free  acid ,  m.  p.  274°), 
whilst  condensation  with  methylhydrazine  in  presence 
of  acetic  acid  gives  after  hydrolysis  2  :  5-dimethyl - 
tetrahy  dr  o  indazole-3-carboxylic  acid ,  m.  p.  195—195*5°, 
as  the  chief  product.  If  the  condensation  with 
methylhydrazine  is  effected  in  sulphuric  acid  at  0° 
1  :  5-dimethyltetrahydroindazole  -  3  -  carboxylic  acid,  m.  p. 
185—186°  (methyl  ester,  m.  p.  114—115°),  is  the 
main  product.  Methylation  of  I  with  methyl  iodide 
and  alkali  gives  about  equal  quantities  of  the 
1 :  5-  and  2  : 5 -derivatives.  1 : 5 -Dimethyltetrahydroind- 
azole  (picrate,  m.  p.  155°)  has  b.  p.  115 — 116°/12  mm. 
Ethylation  of  I  gives  o-meihyl -  2-ethyl- ,  m.  p.  184 — 

1 85°,  and  5-methyl - 1  -elkyl-tetrahydroindazole-3-carb  - 
oxylic  acids,  in.  p.  147*5 — 149*5°  (methyl  ester,  m.  p, 
44*5 — 45*5°).  The  m.  p.  of  the  corresponding 
indazole  picrates  (A.,  1925,  i,  1183)  should  be  inter¬ 
changed,  Benzylation  of  I  gives  40%  of  2 -benzyl- 
5 -methyl-,  m.  p.  186 — 187%  and  60%  of  1-benzyl- 
5 -methyl- tetrahy  dr  o  indazole-3-carboxylic  acids,  m.  p, 
142*5 — 143*5°  ('i methyl  ester,  m,  p.  98 — 99°),  which 
when  decarboxylated  yield  2-benzyl-5-methyl- 
{ picrates ,  m.  p.  115 — 116°  and  135 — 136°),  and 
I-benzyl-5-methyl-teirahydroindazoles,  b.  p.  191—192°/ 
12  mm.  [picrate,  m.  p.  128—129°  (cf.  loc.  ciL)].  Con¬ 
densation  of  the  above  oxalate  with  phenylhydrazine 
gives  80%  of  ethyl  I -phenyl-5 -methylA  :  5  :  6  : 1-tetra- 
hydroindazole-3-carboxylate,  m.  p.  128 — 129°  (methyl 
ester,  m.  p.  119—120°;  free  acid ,  m.  p.  196*5—198*5°), 
together  with  20%  of  2-phenyl-5-methyl-4:  :5:6:7- 
ietrahy dr oindazole-3 -carboxylic  acid,  m.  p,  202 — 203°. 

Ethyl  6-methyIcycfohexanone-2-oxalate  and  hydr- 
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azine  hydrate  afford  43%  of  ethyl  1 -methyl-4; :  5  :  6  :  7- 
tetrakydroindazole-3-carboxylate,  b,  p.  182°/1 1  mm., 
m.  p.  87 — 88°  (free  acid,  m.  p.  212 — 214°),  which  with 
methyl  iodido  and  sodium  mothoxide  yields  approxim¬ 
ately  equal  amounts  of  2  : 1 -dimethyl-,  m.  p.  128— 
130°,  and  1  : 1 -dimeihyl-tetrahydrohidazole-Z-carboooylic 
acids,  m.  p.  169*5 — 170*5°  {methyl  ester,  b.  p,  185 — 
187°/11  mm.).  1  :  7  -  Dimethylietrahydroindazole 

( picrate ,  m.  p.  155*5°)  has  h.  p.  Ill — 112°/11  mm. 
Ethylation  gives  about  equal  amounts  of  7 -methyl- 
2 -ethyl-,  m.  p.  43 — 49°,  and  7 -methyl- l-ethyl-tetra- 
hydroindazole-Z-carbozylic  acids ,  m.  p.  (+H20)  94°, 
(anhydrous)  127*5 — 128*5°  {methyl  ester,  b.  p.  182 — 
183°/10  mm.,  dfc  1*0899,  '  1*50485).  1-Methyl- 

I  - ethyltetrahydroindazole  {picrate,  m.  p.  136 — 137°) 
has  b.  p.  Ill — 111*5°/10  mm.  Benzylafcion  gives 
80  %  of  1  - benzyl-1  -?nethyltetrahydroindazole-Z-carb  - 
oxylic  mid ,  m.  p.  (+H20)  119 — 121°  {methyl  ester, 
b.  p.  242— 246°/ll  mm.),  together  with  20%  of  the 
2-benzyl  derivative,  m.  p.  154 — 154*5°.  1-  and  2- 
Benzyl-7 -methyltetrahydroindazoles,  b.  p.  188 — 191°/ 

II  mm.  and  189— 190°/12  mm..,  respectively,  are 
obtained  in  the  usual  way.  Condensation  of  the 
above  oxalate  with  phenylhydrazine  in  presence  of 
hydrochloric  or  acetic  acid  yields  65%  of  1-phenyl- 
7  -  methyltetrahydroindazole-  3 -carboxylic  acid,  m,  p, 
177—178°  (methyl  ester,  b.  p,  238 — 240°/ 12  mm.), 
and  35%  of  the  2 -phenyl-mid,  m.  p.  180—181°, 

Methylation  of  ethyl  4  :  Q-dimethyl-4 * :  5  :  6  :  7-tetra- 
hydroindazoU-Z-mrboxylate ,  b.  p.  197°/12  mm.  (methyl 
ester,  b.  p.  197°/12  mm.,  m,  p.  90—91°;  free  acid, 
ra.  p.  269 — 270°),  affords  83%  of  1:4:  %-iriim(hyl- 
ietrahydroindazole-^-carboxylic  acid,  m.  p.  176-177° 
(methyl  ester,  m.  p.  73—75°),  together  with  17%  of 
the  2:4:  6 -trimethyl  derivative,  m.  p.  179—180°. 
The  picrates  of  1:4:6-  and  2:4:  6-trimethyltctra- 
hydroindazoles,  m,  p.  175—176*5°  .and  145—146°, 
respectively,  have  been  previously  described  (loc.  cit.) 
as  the  2:4:6-  and  1:4:  6-derivatives.  4  :  6 -Di- 
methyl  1  -ethyltetrahydroindazole-Z-mrboxylic  mid ,  m.  p. 
141—141*5°  (methyl  ester,  b.  p.  188 — 189°/11  mm., 
in,  p,  64*5 — 65*5°),  gives  4  :  6-dimethyl-l-ethyltetra- 
hydxoindazole,  b.  p,  126°/11  mm.  [picrate,  m ,  p. 
137 — 138°,  previously  named  2-picrate  { loc .  cit.)], 
and  4 : 6-dimethyl-2-ethyltetrakydroindazole-3-carboxylic 
acid ,  m.  p.  145—146*5°,  yields  the  corresponding 
indazole  [ picrate ,  m.  p.  117—118°,  previously  termed 
the  1-picrate  (loc.  cit.)].  2-Benzyl-4 :  6 -dimethyl-, 
m.  p.  159*5 — 160*5°,  and  l -benzyl-4: :  6 -dimethyl-tetra- 
hydro indazole-3-carbozylic  acids,  m.  p.  137 — 138° 
(methyl  ester,  b,  p.  242 — 243°/ll  mm.,  m.  p.  112 — 
113°),  are  also  described.  1 -Phenyl-4  :  6-dimethyl- 
tetrahydroindazole  [perchlorate,  m.  p.  183 — 184°  (ef. 
loc.  cii.}]  is  obtained  from  the  corresponding  3 -carb¬ 
oxylic  acid ,  m.  p.  192*5 — 193*5°  (methyl  ester,  b.  p. 
240°/ll  mm.,  m.  p.  87 — 88° ):  2-Phenyl-4; :  Q-di- 
methyltetrahyd  roindazole-  3  -  carboxylic  acid  has  m.  p. 
223°  (decomp.).  Spectrochomical  data  for  14  sub¬ 
stituted  tetrahydroindazoles  are  given. 

BL  Burton. 

Synthesis  and  fission  of  quaternary  tefra- 
hydroinda  zolium  salts.  K.  von  Auwers,  J. 
Conrad,  and  A.  Ernecee  (Annalen,  1929.  469,  82— 
92). — The  following  substituted  4:5:6: 7 -tetrahydro- 
t  ndmolium  iodides  have  been  prepared  from  the 


requisite  indazole  and  alkyl  or  aralkyl  iodide  at  100°  : 

1  :  2-dibenzyl-,  m.  p,  153°;  l-benzyl-2-ethyl-,  m.  p. 
125 — 127°;  1:2:  5-trimethyl m.  p.  137*5°  (bromide, 
an  oil);  1  :  S-dimethyl-2-ethyl-,  m.  p.  84°;  2:5 -di* 
methyl-l-ethyl-,  m.  p.  67 — 69°;  a-methyl-l  :  2-diethyl-, 
m.  p,  115 — 117°;  2-benzyl-l  :  o-dimethyl-,  m.  p.  139— 
140°;  l-benzyl-2 : 5-dimethyl-,  m.  p.  175 — 176°; 
2-benzyl-6-methyl-\-eihyl-,  m.  p.  167—168°;  l-benzyl- 
5-methyl-2-ethyl-,  in.  p.  142 — 144° ;  1  :  2  :  7-trimethyl 
in,  p.  121- — 123°;  7 -methyl-1 :  2-diethyl-,  an  oil ;  2-benzyl- 
1  ;  7 -dimethyl-,  m.  p.  175°;  l -benzyl-2  :  7 -dimethyl-; 
1:2:4:  6-tetramethyl-,  m.  p.  155° ;  1:4:  6 -irimethyU 
2 -ethyl-,  an  oil ;  2:4:  6-trimethyl- i-ethyl-,  m.  p.  116— 
118° ;  2-benzyl-l  :  4  :  6 -trimethyl-,  an  oil,  and  l-benzyl- 
2:4:  6-trimethyl-,  in,  p,  119*5 — 120*5°.  The  com* 
pounds  previously  described  as  1-benzyl-l-ethyl-  and 
2-benzyl-2-ethyl-tetrahydroindazolium  iodides  (A*, 
1924,  i,  329)  are  the  l-benzyl-2-ethyl-  and  2-benzyl- 
1-ethyl  derivatives,  respectively.  The  methiodide  of 
7-methyl-2-ethyltetrahydraindazole,  m.  p.  102—103° 
(loc.  cii.),  is  the  quaternary  2 : 7-dimethyl- 1 -ethyl 
salt.  The  methiodide,  m.  p.  175°,  from  2-benzyl- 
7-methyltetrahydroindazole  (toe.  cit.)  is  also  obtained 
from  1  : 7-dimethyltetrabydroindazole  and  benzyl 
iodide,  and  is,  therefore,  2-benzyl-l  :  7-dimethyl- 
tetrahydroindazolium  iodide.  Fission  of  the  above 
salts  is  accomplished,  by  heating  in  a  vacuum  above 
the  m,  p.  and  converting  the  bases  formed  into  the 
picrates.  With  the  1  :  2-dimethyl,  1  : 2-diethyl,  and 

1  : 2-dibenzyl  derivatives  approximately  equal 
amounts  of  the  1-  and  2-allcyltetrahydroindazoles  are 
produced  ;  occasionally  an  excess  of  the  2-derivative 
results.  When  dissimilar  groups  are  attached  to  the 
1-  and  2-positions  the  one  with  the  least  affinity 
demand  (e.g.,  benzyl)  is  eliminated,  in  agreement 
with  the  results  previously  obtained  (cf.  A.,  1926, 
847),  In  some  of  the  decompositions  a  partial 
wandering  of  an  alkyl  group  occurs.  Thus,  1 -benzyl- 

2  :  7 -dimethyltetrahy droindazolium  iodide  affords  in 
addition  to  2  : 7-dimethyItetrahydroindazole  a  small 
amount  of  the  1  :  7 -dimethyl  derivative.  1:4:  6-Tri- 
methyl-2-ethyltetrahydroindazolIum  iodide  gives 
1:4:  6-trimethyl-,  4  :  6-dimethyl- 1 -ethyl-,  and  4  :  6- 
dimethyl-2-ethyl-tetrahydroindazoIes  in  the  ratio  of 
2:1:3.  Similarly,  2:4: 6-trimethyl- 1-ethyltetra- 
hydroindazolium  iodide :  yields  1:4: 6-trimethyl-, 
4  :  6-dimethyl-l-ethyl-,  and  2:4:  6-trimethyl-tetra- 
hydroindazol.es  in  the  proportion  3:3:1. 

H.  Burton. 

Acridine,  III.  Hydrogenation  of  acridine 
with  sodium  amalgam.  K.  Lehmstedt  and  H. 
Hundertma re  (Ber.,  1929,  62,  [. B ],  414 — 418;  cf. 
A.,  1927,  776;  1928,  1259).— Acridine  is  reduced  by 
sodium  and  alcohol  to  a  mixture  of  9  :  10-dihydro- 
acridine  (acridan)  and  "  insoluble  hydroacridine.1' 
The  former  compound  readily  yields  additive  pro¬ 
ducts,  C13H11N,AgN03;  C13HuN,HgCl2 ; 
(C13HnN2)2,EtONa,  m.  p.  170°;  with  acridine  hydro¬ 
chloride  in  alcohol  it  affords  the  quinhy drone-like 
compound,  CvHuN,ClsH#N1HCaf  1-5^0,  immediately 
decomposed  into  its  components  by  water  or  ether. 
Analyses  of  “  insoluble  hydroacridine  ”  indicate  the 
composition  C^H^ONg,  the  sodium  amalgam  thus 
appearing  to  operate  as  oxygen  carrier.  The  com¬ 
pound  is  somewhat  unstable  and  decomposes  when 
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heated  or  continuously  warmed  with  concentrated 
sulphuric  acid  into  dihydroacridme ,  acridine,  and 

water.  The  constitution  is  sug¬ 

gested.  t4  Insoluble  hydroaeridine  5?  loses  water  when 
dissolved  in  boiling  pyridine  and  becomes  trans¬ 
formed  into  the  non-basie  9  :  9'  :  10  :  10 ' -tetrahydro- 
10  : 10' -diacridyl,  m.  p.  220°  when  placed  in  a  bath 
predicated  to  205°  or  m.  p.  208—210°  (decomp.) 
after  softening  when  more  slowly  heated.  It  decom¬ 
poses  when  heated  into  acridine  and  di hydroacridine, 
but  does  not  suffer  fission  when  warmed  with  sul¬ 
phuric  acid,  which  causes  production  of  a  new  base, 
not  yet  examined  completely.  H.  Wren. 

Porphyrins.  XVIII.  Porphyrin  formation 
from  p-hsemin.  W.  KIister  and  W.  von  Degen- 
eeld.  XIX.  Porphyrin  fission  of  substituted 
hsemins  and  constitution  of  hsemin.  W.  Kuster 
and  K.  Schlayer  (Z.  physiol.  Ohem.,  1929,  180, 
269 — 269,  270— 285).— XVIII.  The  crude  hromin 
from  the  blood  of  a  horse  inoculated  with  erysipelas 
culture  has  been  examined.  The  chloroform -insolu¬ 
ble  portion  is  soluble  in  5%  sodium  hydroxide  solu¬ 
tion  and  is  therefore  not  an  ester.  By  the  action  of 
diazomethane  only  one  methyl  group  is  introduced 
into  the  double  molecule,  and  treatment  of  a  pyridine 
solution  with  alcoholic  hydrochloric  acid  gives  a 
monoethylhsemin,  (C36H3304N4ClPe)2.  The  chloro¬ 
form-soluble  part  is  a  monoethylhsemin,  partly 
methylated  by  diazomethane.  Porphyrin  fission  of 
the  crude  hsemin  by  treatment  with  hydrogen  bromide 
and  acetic  acid  and  finally  water  affords,  in  addition 
to  unchanged  hsemin,  hmmatoporphyrin  and  an 
insoluble  product,  probably  a  $-bromo-aax  -dihydroxy- 
mesoporphyrin,  C34H3706N4Br  ( copper ,  zinc,  and 
hydroxy  iron  salts),  formed  by  initial  addition  of  2 
mole,  of  hydrogen  bromide  to  the  acetylene  residue 
and  1  mol.  of  hydrogen  bromide  to  the  vinyl  group. 
This  new  porphyrin  is  methylated  with  diazomethane 
in  chloroform  suspension,  yielding  a  dimethyl  ester; 
it  forms  a  dihydrochloride ,  completely  hydrolysed  by 
water  at  the  ordinary  temperature.  The  bromine  is 
removed  by  successive  treatment  with  hot  5% 
sodium  hydroxide  solution.  When  decomposed  with 
hydrobromic  and  acetic  acids  and  the  residue,  after 
removal  of  acid  under  reduced  pressure,  treated  with 
methyl  alcohol  at  60°  a  small  amount  of  bromodi- 
methoxyporphyrin  dimethyl  ester, 
obtained. 

XIX.  Treatment  of  d ich loro- or- dimethyl (chloro) - 
haem  in  with  a  very  large  excess  of  boiling  methyl 
alcohol  gives  a  soluble  ch loromeihoxydimeHiylh cemin 
(I),  C37H3705N4Cl2Fe,  together  with  10%  of  an  insolu¬ 
ble  substance  (II),  C36H3304N4Cl2Fe,  apparently 

formed  by  elimination  of  hydrogen  chloride.  Treat¬ 
ment  of  I  with  a  mixture  of  hydrobromic  and  acetic 
acids  and  then  with  methyl  alcohol  affords  chloro - 
hamatoporphyrin  dimethyl  ether  (Kuster  and 
Fleischmann,  A.,  1928,  657)  [complex  zinc,  copper^ 
and  iron  chloride  salts;  dimethyl  ester,  m.  p.  112° 
after  sintering  at  63°  (complex  iron  chloride  salt, 
m,  p.  177°  after  sintering  at  131°)],  together  with  a 
bromine-containing  product,  which  after  the  action 
of  hydrobromic  and  acetic  acids  and  methyl  alcohol 


gives  ehlorobromodimethoxymesoporphyrin  together 
with  the  monomethoxy-ether  and  a 44  hajmin.”  When 
the  residue  from  the  hydrobromic-acetic  acid  treat¬ 
ment  of  I  is  treated  with  water  or  1%  hydrobromic 
acid  a  soluble  chlorobromo-derivative  (containing  no 
methoxyl}  and  an  insoluble  chlorobromo-compound 
are  obtained.  Treatment  of  the  latter  with  disodium 
hydrogen  phosphate  eliminates  bromine,  yielding  a 
ch  lor  oh  cemaioporphyrin,  C^^O^Cl  [dimethyl  ester 
(complex  zinc,  copper,  and  iron  chloride  salts)].  When 
a  pyridine  solution  of  I  is  treated  with  dilute  hydro¬ 
chloric  acid  there  appears  to  be  formed  (spectrum) 
a  dichlorodimethylhminin.  Some  change  occurs  in 
pyridine  solution,  since  fission  of  the  resulting  product 
with  hydrobromic  and  acetic  acids  gives  a  chlorobromo- 
diraethoxymesoporphyrin.  Fission  of  II  gave  impure 
chloro brom  od  i  methoxy mesoporphyrin  and  the  hydro¬ 
bromide  of  a  substance  containing  iron.  Oxidation 
of  ehlorohmmatoporphyrin  dimethyl  ether  with 
chromic  anhydride  and  30%  sulphuric  acid  yields 
methyl(chloromcthoxy)ethylmaleinimicle,  m.  p.  65°. 
The  formation  of  ehlorohcem  atoporphyrin  di¬ 
methyl  ether  from  I  indicates  that  fission  occurs 
thus  :  -CH(OMe)-CH:C*CH2Cl  — y  -CH2BrCH2Br+ 
•CH(OMe)*CH2Cl,  with  subsequent  elimination  of 
hydrogen  bromide  from  the  dibrominated  residue 
and  replacement  of  bromine  by  methoxyl,  viz., 
•CHICHBr  — >  -CHICH'OMe.  H.  Burton. 

Protoporphyrin.  A.  Hamsik  (Z.  physiol.  Chem., 
1929,  180,  308— 318).— When  a-hydroxyhsemin  (A., 
1928,  1148}  is  treated  with  iron  powder  in  presence 
of  formic  acid  (cf.  Fischer  and  Piitzer,  A.,  1926,  854) 
protoporphyrin  is  formed  together  with  by-products. 
Treatment  with  acetic,  formic,  or  alcoholic  hydro¬ 
chloric  acid  and  hydrazine  hydrate,  or  hydrochloric 
acid  and  stannous  chloride  in  acetone,  gives  varying 
amounts  of  protoporphyrin.  Aqueous  or  acetic  acid 
solutions  of  stannous  chloride  and  hydrochloric  acid 
are  unsuitable.  Similar  experiments  carried  out  with 
P-  and  0 -hydroxy  haemins  and  or- ehloroh  semin  do  not 
give  such  satisfactory  results.  Protoporphyrin  is 
affected  by  treatment  with  dilute  hydrochloric  acid 
in  acetone  or  hot  acetic  acid,  the  colour  of  the  solution 
becoming  reddish-brown.  With  reducing  agents, 
except  formic  acid  and  hydrazine  hydrate,  there  is 
also  a  colour  change.  The  complex  protoporphyrin 
tin  salt  previously  described  (A.,  1926,  1265)  is 
altered  by  dilute  hydrochloric  acid,  giving  a.  substance 
soluble  in  formic  acid  to  a  greenish-blue  solution. 

H.  Burton. 

Derivatives  of  2  :  S-diphenyloxazdle.  S. 
Minovich,  C.  D.  Nenitzesog,  and  B.  Angelesou 
(Bui.  Soc.  Chim.  Romania,  1928,  10,  149 — 159). — 
Synthesis  of  2  :  5-diphenyloxazoles  by  condensation 
of  aromatic  aldehydecyanohydrins  with  aromatic 
aldehydes  in  the  presence  of  dry  hydrogen  chloride 
(cf,  Fischer,  A.,  1896,  i,  262 ;  Minoviei,  A.,  1896,  i, 
703;  Ingham,  A.,  1927,  459)  has  been  extended  to 
various  substituted  aldehydes  and  aldehydecyano¬ 
hydrins.  From  benzaldehydecyanohydrin  and  p- 
nitrobenzaldehyde  a  considerable  quantity  of  p -nitro- 
benzylidmemandelamide,  m.  p.  168°,  is  obtained,  and 
with  p-anisaldehydecyanohydrin  and  p-nitrobenz- 
aldehyde  the  sole  product  is  p-nitrobenzylidene-p* 
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methoxymandelamide ,  m.  p.  168°.  The  basicity  of 
these  oxazoles  is  largely  diminished  by  the  presence 
of  negative  substituents  in  the  two  phenyl  groups ; 
thus  the  hydrochlorides  of  phenyloxazoles  can  be 
recrystallised  from  absolute  alcohol,  whilst  those  of 
nitrophenyloxazoles  lose  hydrogen  chloride.  The 
following  substances  have  already  been  obtained  by 
Lister  and  Robinson  (J.C.S.,  1912, 101,  1297)  using  a 
method  other  than  that  given  above ;  the  m.  p.  in 
parentheses  are  theirs.  5 -Phenyl -2-^-toiyloxaz  ole, 
m.  p.  74°  (77°)  l hydrochloride ,  m.  p.  100 — 161°  (de¬ 
comp.)]  ;  5-phenyl-2-o-chlorophenyloxazole,  m.  p. 
83°  (80 — 81°) ;  5-phenyl -2 -o-nitrophenyloxazole,  m.  p. 
123°  (125°);  5-phenyl-2-m-nifcrophenyloxazole,  m.  p. 
154—155°  (149°) ;  5-phenyl-2-p-nitrophenyloxazole, 
in.  p.  208°  (202 — 204°).  The  following  are  described  : 
2 -'phenyl- 5-p- tolyloxazole,  m.  p.  81°  [i hydrochloride , 
m.  p.  180°  (decomp.)] ;  2-p-ani8yl-5-p-tolyloxazole, 
m.  p.  88°;  5 -phe7iyl-2-pipero nyloxazole ,  m.  j>.  116 — 
117°  [* hydrochloride ,  m.  p.  193°  (decomp.)];  5 -phenyl- 
2-m-chlorophenyhxazole,  m.  p.  107° ;  5-p-am«?/Z-2-p- 
iolyloxazole ,  m.  p.  90°  [hydrochloride,  in.  p.  179°  (de¬ 
comp.)];  5-p-anisyl-2-piperonyloxazole,  m.  p.  145° ; 
2-o-7iitrophenyl-5-p-methozyphenyloxazole,  m.  p.  116° ; 
2-m~7iitrophcnyl-5-'p-?nelhozyphenyloxazole)  m.  p.  103°; 
2 - o - chlo ro})h eiiyl-5-p -inethoxyph enyloxa zoic ,  in.  p.  108° 
(hydrochloride,  in.  p.  127°) ;  2-m-cAZorop/m«?/Z-5-p- 
anisybxazole,  m.  p.  123°  [hydrochloride,  in.  p.  162° 
(decomp.)];  2-phenyl-o-p-nitrophenyloxazole,  in.  p. 
187°  (cf.  Minovici,  loc.  cit .),  which  is  also  obtained  by 
nitration  of  2  :  5-diphenyloxazole,  and  yields  p-nitro- 
benzoic  acid  when  oxidised.  C.  W.  Shopper. 

o-Benzidine  rearrangement  of  4-phenyUhydr- 
azino-5™plienyl-3  -methylisooxazole .  G.  Wittio, 
H.  Kleiner,  and  J.  Conrad  (Annalen,  1929,  469, 
1—16).— Reduction  of  4-benzeneazo-5-phenyl-3- 
methyl  fsooxazolc  (A.,  1928,  779)  either  electrolytic  ally 
or  with  aluminium  powder  and  a  small  amount  of 
sodium  hydroxide  solution  in  alcoholic  solution 
a  fiords  4 -ph  enylhydraz  mo -5-phenyl -3  - methylisooxazole , 
m.  p.  136°  (decomp.).  When  this  is  warmed  with 

-hydrochloric  acid  there  is  formed  a  mixture  of 
5-anil  mo  -  5  -phe  ntjl  -  3  *  methyl  mooxazol-A-one  (I),  m.  p. 
130°  (decomp.),  and  5  -phe7vyl-5  -  o-aminophenyl-3- 
methtjlhooxazole-4-hetimine  (II),  m.  p.  179 — 180° 
(decomp. ;  benzylideiie  derivative,  m.  p.  195*5 — 196°; 
acetyl  derivative,  m.  p.  254°;  cldorostannate,  m.  p. 
127°).  Thermal  decomposition  of  I  at  130°  gives 
carbon  monoxide  and  benzanilide,  whilst  acid  or 
alkaline  hydrolysis  affords  benzoic  acid  and  aniline. 
The  compound  is  unaffected  by  potassium  perman¬ 
ganate  or  by  hydroxylamine.  Bromination  of  I  in 
acetic  acid  solution  yields  benz-2  :  4 - dibr omoa nilide , 
in.  p.  139*5°,  and  magnesium  phenyl  bromide  converts 
it  into  4:-hydroxy-5-anili7io-4: :  5 - d iph C7iyl - 3 miethylmo - 
oxazoline,  m.  p.  173*5°  (slight  decomp.).  Hydrolysis 
of  this  last  compound  with  AT-acetic  acid  in  acetone 
gives  an  oxime ,  C16H1503N,  m,  p.  179—180°  (decomp.), 
converted  by  further  hydrolysis  with  2iV-sulphuric 
acid  into  benzil.  Magnesium  methyl  iodide  and  I 
yield  4  -  hydroxy- 5-anili7io~5  -phenyl -3  :  4:-dimethylim- 
oxazoline,  m,  p.  201°  (slight  decomp.),  hydrolysed  by 
2iV-sulphuric  acid,  forming  aniline  and  y-niiroso-$- 
benzoylbutan-$-ol,  m.  p.  145°.  Bromination  of  II  in 


dry  chloroform  yields  the  hydrobromide,  m.  p.  172*5° 
(decomp.),  of  5-phenyl-5-p-bromo-o-a7ninophenyl-3 - 
methylisooxazoleA-kethnine,  m.  p.  175°,  whilst  hydro* 
lysis  with  30%  potassium  hydroxide  solution  gives 
2-am  mo  -  3 -hydroxy -3 -plmiylindole,  in.  p.  204°  (de¬ 
comp.),  also  formed  by  the  action  of  an  excess  of 
magnesium  inethyl  iodide  on  II.  When  this  indole 
derivative  is  fused  with  alkali  hydroxide  o-amino- 
benzoplienone  and  hydrogen  cyanide  are  produced. 
Treatment  of  II  with  boiling  dilute  acetic  acid  affords 
2  :  3- dihydroxy-3 -plienylindole,  m.  p.  209—210°  (N- 
acetyl  derivative,  m.  p.  140 — 140*5°).  H.  Burton. 

Fission  of  the  benztsooxazole  ring.  H.  Linde- 
mann  and  H.  Cissee  (Annalen,  1929,  469,  44 — 57).— 
Methyl  6-nitrobenz*$0oxazole-3-carboxylate  (Borsche, 
A.,  1912,  i,  652),  when  heated  -with  slightly  diluted 
sulphuric  acid  at  100°,  gives  5-7iitrobenz\mozazole-3- 
carboxylic  acid  (I),  m.  p.  189—190°  with  elimination 
of  carbon  dioxide.  Alkaline  hydrolysis  affords  an 
acid  (II),  CgH40sN2,H20,  in.  p.  167—168°  (cf.  Borsche, 
loc.  cit.),  which  when  dried  in  a  vacuum  over  phos¬ 
phorus  i)enfcoxide  loses  water  and  gives  I.  Treat¬ 
ment  of  I  with  water  affords  II,  indicating  simple 
hydration,  4-Nitro-2-hydroxyphenylglyoximic  acid 
(Borsche,  loc .  cit.)  is  probably  II. 

Treatment  of  an  alcoholic  solution  of  methyl 
6-nitrobenzisooxazole-3-carboxylafce  with  hydrazine 
hydrate  affords  the  corresponding  hydrazide,  m.  p. 
170°  (acetyl  derivative,  m.  p,  213 — 214°),  converted 
by  nitrous  acid  into  the  corresponding  azide ,  m.  p. 
135°  (decomp.).  Decomposition  of  this  with  acetic 
acid  affords  di-(5-7iiirobenzmooxazole-3)-carbamide,  m.p. 
342°,  whilst  with  acetic  anhydride  and  a  small 
amount  of  concentrated  sulphuric  acid  Q-nitro- 3- 
acetamido-,  m.  p.  230°  (not  sharp),  and  6-nitro-3-di- 
aceiamido-beiizmooxazoles,  m.  p.  133°,  arc  produced. 
When  either  of  these  acetyl  derivatives  is  warmed 
with  2W-sodium  hydroxide  solution  3Ar -nitro-2r - 
hydroxy ph enyl -5-methyl-l  :  2  :  4 -oxdiazole,  m.  p.  124° 
(acetyl  derivative,  m.  p.  162°),  results,  thus  demon¬ 
strating  fission  of  the  Mooxazole  ring  and  subsequent 
reaction  between  the  oximino-  and  acetamido-group- 
ings.  Hydrolysis  of  the  acetyl  derivatives  with 
fairly  concentrated  sulphuric  acid  gives  C)-7iitro-3- 
ammobenzimoxazole,  m.  p.  234°,  converted  by  treat¬ 
ment  with  nitrous  acid  into  5-7iitro-3 - hydroxybe7iziso- 
oxazole,  m.  p.  85 — 88°  (decomp.).  Treatment  of  this 
last  compound  with  acetic  acid  or  the  above  amino- 
derivative  with  nitrous  acid  in  presence  of  acetic  acid 
gives  4  -  nitro  -  2-  hydroxybeiizacetylhydroxamic  acid, 
(N02)(0H)C6H3-C(:N-0Ac)*0H,  m.  p.  184°  resolidi¬ 
fying  with  m.  p.  241°,  hydrolysed  by  10%  sodium 
hydroxide  solution  to  the  corresponding  hydroxamic 
acid,  m.  p.  214°.  When  either  of  these  acids  is  heated 
with  methyl-alcoholic  potassium  hydroxide  solution 
§-nitrobenzozazol-2-one,  m.  p.  241°,  results. 

Fission  of  the  benzisooxazole  ring  is  explained  by 
postulating  the  addition  of  1  mol.  of  water  : 

•?=<?«  _  -R - RR  . 

■C-O-N  -CH-ON-OH  •C'OH  N-OH 

If  the  group  R  has  no  depressant  action  (e.g., 
OH,  NHAc)  on  the  conjugated  system  fission  occurs, 
but  when  R  depresses  the  conjugation  (e.g.,  alkyl, 
NH2)  fission  is  inhibited.  H,  Burton. 
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Opium  alkaloids.  X.  Syntheses  of  dl-apo- 
morphine  dimethyl  ether.  E,  Spath  and  0. 
Hromatka  (Ber.,  1929,  62,  [I?],  325— 332).— 2JSfitro- 
homoveratric  acid  is  converted  by  phosphorus  penta¬ 
chloride  into  the  non-crystalline  chloride  and  thence 
by  p-phenylethylamine  in  aqueous-alkaline  solution 
according  to  the  method  of  Kay  and  Pictet  (J.C.S., 
1913,  103,  947)  into  nitrohomoveratryl-P-phenyl- 
ethylamide,  in.  p.  79°  (lit.  m.  p.  98°) ;  preferably, 
the  acid  is  treated  successively  with  thionyl  chloride 
and  an  excess  of  p-phenylethylamino  in  benzene, 
whereby  the  amide,  m.  p.  79°,  is  obtained,  although 
in  a  single  instance  the  product  had  m.  p,  118°  after 
softening  at  116°.  Treatment  of  either  amide  with 
phosphoric  oxide  in  boiling  xylene  or,  preferably, 
toluene  yields  a  mixture  of  1  : 2'-nitro-*3* :  4'~cfo‘- 
methoxybenzyl- 3  ;  4:-dihydroimqui?wline,  m,  p.  129° 
(vac.),  and  a  non-basie  compound,  C,9H1804N2,  m,  p. 
124 — 126°,  probably  identical  with  that  described  by 
Kay  and  Pictet  ( loc ,  cit.).  The  dihydro-base  is  trans¬ 
formed  through  the  meikiodide ,  m,  p.  203°  (decomp.), 
into  the  methockloride.  Reduction  of  the  latter  com¬ 
pound  with  tin  and  hydrochloric  acid  followed  by 
treatment  with  nitrous  acid  and  copper  powder  gives 
dl-apo morphine  dimethyl  ether*  Since  this  product 
is  not  readily  obtainable  from  natural  sources,  it  is 
transformed  by  boiling  benzoyl  chloride  into  the 

benzoyl  compound  (I), 
•NMeBz  m.  p.  164-5 — 165°.  The 
same  treatment  of  l-apo~ 
morphine  dimethyl  ether 
yields  this  compound, 
since  the  nitrogen  ring 
is  ruptured  at  the  posi¬ 
tion  of  the  asymmetric 
carbon  atom  and  an  optically  inactive  compound  is 
thus  produced. 

Complete  methylation  of  I-ajpomorphine  to  non- 
crystalline  l-apom  orphine  dimethyl  ether  is  effected 
by  prolonged  treatment  of  a  solution  of  the  base  in 
methyl  alcohol  with  an  excess  of  ethereal  diazo¬ 
methane  ;  the  hydrogen  d -tartrate,  m.  p.  177—178° 
(vac.,  decomp.),  is  described. 

Attempts  to  racemise  1-opomorphine  dimethyl 
ether  by  protracted  heating  of  the  base,  by  the  action 
of  alcoholic  iodine  and  subsequent  hydrogenation,  or 
by  oxidation  with  mercuric  acetate  were  unsuccessful, 

H.  Wren. 

Synthesis  of  dl-upomorphine  dimethyl  ether. 
H.  Avenarius  and  R.  Pschorr  [and,  in  part,  H. 
Herz]  (Ber.,  1929,  62,  [£],  321—325;  cf.  Pschorr, 
A.,  1906,  i,  878;  1907,  i,  635).— tnc-2-Nitro vanillin 
methyl  ether  is  condensed  with  hippurie  acid  in  the 
presence  of  sodium  acetate  and  acetic  anhydride  to 

2-nitro-a-benzamido-  3  :  4  -  dimethoxycinnamolactone 
(+lEtOH),  m.  p.  169°,  converted  by  sodium  hydr¬ 
oxide  or  75%  acetic  acid  into  2-mtro~x-benzamido- 
3 : 4:-dimethoxycinnamic  acid,  decomp.  215°  (ethyl 
ester,  m.  p.  149°).  The  lactone  is  transformed  by 
aqueous-alcoholic  hydrochloric  acid  at  100°  into 
2-nitro-3  : 4 -dimeihoxyphenylpyrumc  acid,  m.  p.  172° 
(ethyl  ester,  in.  p.  109°,  and  its  oxime,  m.  p.  108°). 
The  oxime  of  the  acid,  m.  p*  156—157°,  is  converted 
at  150 — 160°  into  2-niiro-3  :  4-dimetkoxyphenylaceto- 
nitrile,  m.  p.  66°. 


P-Phenylethylamine  is  transformed  by  anhydrous 
formic  acid  at  150 — 180°  into  its  formyl  derivative, 
h.  p.  210 — 214°/35  mm.,  which,  when  treated  suc¬ 
cessively  with  potassium  and  methyl  iodide,  affords 
18-formyl'N-ntethyl-$"phenyleihylami?ie>  The  latter 
compound  is  isomerised  by  thionyl  chloride  in  boiling 
toluene  to  1  -hydroxy -2-methybl  :  2  :  3  :  4c4elrahydro- 
iso  quinoline,  m.  p.  110 — 111°.  Condensation  of 
molecular  quantities  of  2-nitro«3 : 4-dimethoxy- 
phenylacetonitrile  with  1  -hydroxy-2-mcfchyltetra- 
hydroikoquinoline  in  presence  of  sodium  ethoxide 
followed  by  successive  hydrolysis  of  the  eyano-group 
and  elimination  of  carbon  dioxide  by  boiling  hydro¬ 
chloric  acid  and  reduction  by  tin  foil  yields  1  ;  2'- 
amino- 3' :  4/ -dimetkoxybenzyl-2-methyU  1  : 2  : 3  : 4 4elra- 
hydromoquinoline  (dihydrochloride,  m.  p.  198 — 199°). 
Treatment  of  the  dihydrochloride  with  sodium  nitrite 
and  copper  powder  and  of  the  product  with  methyl 
iodide  affords  the  methiodide  of  apomorphine  di¬ 
methyl  ether,  m.  p.  195°,  identical  with  the  product 
derived  from  natural  sources.  H.  Wren. 

Strychnos  alkaloids.  XL VIII.  Fission  of  the 
oxime  of  brucinonic  acid  by  alkali.  BL  Leuchs 
(Ber.,  1929,  62,  [B],  407— 409).— The  oxime  of 
brucinonic  acid  is  converted  by  the  prolonged  action 
of  V- alkali  hydroxide  mainly  into  a  compound, 
C2iH2105N3,  m.  p.  295—300°  (deeomp.)  after  changing 
at  280  5  which  yields  an  acetyl  derivative,  C^H^O^Ng, 
decomp.  240°  after  darkening  at  225°.  In  addition, 
an  isomeride,  m.  p.  250—258°  (decomp.),  is  obtained, 
whilst  about  50%  of  the  acid  is  recovered  unchanged, 

H.  Wren. 

Action  of  magnesium  phenyl  bromide  on 
phosphorus  pentachloride.  J.  H.  Kolitowska 
(Rocz.  Chem,,  1928,  8,  568— 575) —The  products  of 
the  action  of  magnesium  phenyl  bromide  on  phos¬ 
phorus  pentachloride  are  diphenyl,  triphenylphos- 
phine,  triphenyldihydroxyphosphine,  phosphorus  ietra- 
phenyl  bromide ,  PBrPh4,2H20,  m.  p.  288—288°,  and 
a  crystalline  complex,  PhMgBr,MgBr2,MgCl2,4Et20. 
The  double  compound  formed  between  fcriphenyl- 
phosphino  has  the  composition  (PPh3)2,HgGl2,  and 
not  PPh3,HgCl2,  as  stated  by  Michaelis  and  Soden 
(A.,  1885,  i,  1134).  R.  Truszeowsei. 

Derivatives  of  mono-  and  di-aminohydroxy- 
phenylarsinic  acids.  B.  G.  Fisher  and  G.  W. 
Raiziss  (J.  Araer.  Chem.  Soe.,  1929,  51,  527 — 532).— 

3- Acetamido-4-hydroxyphenyIarsinic  acid  gives  lith¬ 
ium  (+2HgO),  calcium  (4-2H20),  barium ,  and 
strontium  salts.  3-Nitro-4-hydroxyphenylarsinie  acid 
is  brominated  in  methyl  alcohol  in  presence  of  iron 
to  S-bromo-S-nitroA-hydrozyphenylarsinic  acid,  de¬ 
comp.  280°,  which  is  reduced  by  sodiuin  hyposulphite 
to  o-bromo-S-aminoA-hydroxyphenylarsinic  acid  (N- 
acetyl derivative,  decomp.  267—270°).  3  :  5-Diamino- 

4- hydroxyphenyIarsinic  acid  (cf.  A.,  1921,  i,  370)  is 
readily  acylated  to  3  :  5 - dif  ormaniido- ,  decomp.  200° ; 
3 : 5-diacetamido-,  darkens  at  235—240°  (toxicity 
relatively  low),  3  : 5-dipropionamido- ,  m.  p.  197— 
198°;  3  :  5-dibutyramido-,  m.  p.  177°,  and  3  :  5-di~ 
chloroacetamido m.  p.  210 — 211°  (deeomp,),  A-hydr- 
oztmhenylarsinic  acids  (corresponding  sodium  salts). 

H.  E.  F.  Notton. 
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Derivatives  of  tri-p-tolylsilicane.  A,  R.  Steehe 
and  F.  S.  Kipping  (J.C.S.,  1929,  357— 358),— The 
fraction  b,  p.  250 — 300°  isolated  from  the  crude 
product  of  the  interaction  of  silicon  tetrachloride  and 
magnesium  p-tolyl  bromide  when  kept  for  several 
weeks  yields  tri-p-tolylsilicyl  chloride,  m,  p.  115— 
116°,  slowly  decomposed  by  cold  water  and  con¬ 
verted  by  dilute  ammonia  in  aqueous  acetone  into 
iri-p-iolylsilicol,  m,  p.  90 — 100°,  When  an  alcoholic 
solution  of  the  silieol  containing  a  little  aqueous 
sodium  hydroxide  is  evaporated  at  100°  and  the 
residue  is  then  heated  tri-p-tolylsilicyl  oxide,  m.  p. 
223—224°,  is  produced.  A.  L  Vogel. 

Mercuration  of  resorcinol  and  alkylresor- 
cinols.  R.  B.  Sandin  (J.  Amer.  Chem.  Boo.,  1929, 
51,  479 — 483) Ethylresorcinol  (1  mol.)  and  mercuric 
acetate  (2  mois.)  in  ethyl  alcohol  give  quantitatively 
yellow  aceioxymercurianhydromercuriethylresorcinol 
( !  annexed  formula),  which  darkens  at  180°.  This  is 
QP[  converted  by  dilute  hydrochloric  acid  into 
2  ;  Q-dicMoromercuriA-elhylrcsorcinol ,  de¬ 
comp.  207 — 209°,  and  by  carbon  dioxide 
in  alkaline  solution  into  dark  brown 
[  ig-  o Ac  hydrozymerciirianhydromerciiriethylresorc- 
°  inol.  The  phenol  gives  with  0-5  mol.  of 
mercuric  acetate  in  hot  acetic  acid  8 (2) -acetoxy mercuric 
ethylresorcinol,  m.  p.  163—164°  (decomp.),  which  is 
converted  by  aqueous  sodium  chloride  into  0(2 )-ddoro- 
mermricihylresorcinol,  m.  p.  145—146°  (corn).  Hexyl- 
resorcinol  (A.,  1926,  838)  affords  similarly  yellow 
acetoxf/mercurianhydromerctirihexylresorcinol  (darkens 
at  200°),  2  :  §-dichloromercuriAdiexylre$orcinol,  m.  p. 
137 — 138°,  and  6(2)  -aceioxymercurihexylresorcinol, 
m.  p.  177—178°  (decomp.).  Resorcinol  (cf.  Dimroth, 
A.,  1902,  i,  849;  Leys,  A.,  1905,  i,  433)  yields  with 
mercuric  acetate  (3  mols.)  in  alcohol  yellow  diacetoxy- 
mercuriankydromercuriresorcinol  (darkens  at  210°). 

H.  E.  F.  Notton. 

Replacement  of  carboxyl  by  mercury  in  3-sub~ 
stituted  phthalie  acids.  I,  F.  C.  Whitmore  and 
P.  J.  Ctjlhane  (J.  Amer.  Chem.  Soc.,  1928,  51,  602 — 
605). — The  mercuration  of  3-substituted  phthalie  acids 
has  been  examined  in  order  to  show  that  in  the 
formation  of  the  inner  anhydride  of  o-hydroxy- 
mercuribenzoie  acid  from  mercuric  acetate  and 
phthalie  acid  (Pesei,  A.,  1901,  i,  576)  the  mercury 
displaces  a  carboxyl  group  and  not  an  o-hydrogen 
atom.  Prolonged  refluxing  of  sodium  3-nitrophthalate 
with  aqueous  mercuric  acetate  gives  the  anhydride  of 
3 »nitro-2-hydrozymercuribenzoic  acid ,  which  is  not 
attacked  by  fuming  nitric  acid,  but  yields  with  boil¬ 
ing  hydrochloric  acid  m-nitrobenzoic  acid  and 
with  halogens  the  2-halogeno-3-nitrobenzoic  acid. 
3-Bromo-  and  3-chloro-phthalic  acids  also  give 
gelatinous  mercuration  products  which  are  hydrolysed 
by  hydrochloric  acid  to  3-bromo-  and  3-ebloro-benzoic 
aeids.  H.  E.  F.  Notton. 

Mol.  wt.  of  haemocyanin  of  Limulus  Poly** 
phemus.  T.  Svedberg  and  F.  F.  Heyroth  ( J.  Amer. 
Chem.  Soc.,  1929, 51, 539 — 550). — The  protein  (I)  has  a 
partial  specific  vol.  of  0*735  at  20°  and  a  mol.  wt.  of 
2*04  x  !08  by  the  sedimentation  velocity  method  in 
0*98%  solution  in  phosphate  buffer  at  pR  6*63.  This 
is  about  one  third  of  tnat  of  Helix  hsemocyanin  (II) 


at  pK  5*62  (cf.  following  abstract).  At  concentrations 
of  0*65 — 0*03%  a  progressive  disintegration  occurs 
with  formation  of  increasing  amounts  of  non-ccntrifug- 
able  matter.  The  change  is  largely,  if  not  quantit¬ 
atively,  reversed  when  the  protein  is  reprecipitated 
by  dialysis.  The  decomposition  is  also  shown  by 
sedimentation  equilibrium  measurements  and  by  the 
fact  that  the  dilute  solutions  do  not  obey  Beer's  law. 
The  absorption  spectra  of  I  and  II  near  the  iso¬ 
electric  point  are  similar,  but  the  spectrum  of  II  k 
more  intense  throughout.  In  the  visible  region  the 
curve  for  I  approaches  more  nearly  to  that  of  the 
acid  degradation  product  of  II.  The  molecules  of  I, 
unlike  those  of  II,  deviate  considerably  from  the 
spherical  shape.  H,  E,  F.  Notton. 

Hydrogen-ion  activity  and  the  stability  of  the 
haemocyanin  of  Helix  pornatia.  T.  Svedbehg  and 
F.  F.  Heyroth  (J.  Amer.  Chem.  Soc.,  1929,  51,  550— 
561) .—The  mol.  wt.  by  the  sedimentation  velocity 
method  of  Helix  hsemoeyanin  (cf.  A.,  1928,  783)  in 
0-089%  solutions  in  dilute  acetate  and  phosphate 
buffers  is  5*0  X  106  between  pu  4*5  and  pK  7*4,  As 
these  limits  are  approached  the  molecules  become 
hydrated  and  then  break  down  into  heterogeneous 
products.  These  are  also  the  limits  beyond  which 
Helix  serum  increases  rapidly  in  viscosity  (cf.  Sted- 
man.  A.,  1927,  689).  At  pn  3*9,  particles  of  two 
different  sizes  are  present  together  with  matter 
which  is  precipitated  only  by  high-speed  centrifuging, 
whilst  solutions  more  alkaline  than  pu  7*4  contain 
in  addition  still  smaller  particles.  The  first  rapid 
decomposition  which  occurs  in  a  solution  of  pm  3*4  is 
mainly  reversed  by  neutralisation,  but  when  the 
solution  is  kept  a  further  irreversible  splitting  occurs. 

H.  E.  F.  Notton, 

Correlation  between  total  nitrogen  of  bases 
and  arginine-nitrogen  and  between  total  nitrogen 
of  bases  and  lysine-nitrogen  of  various  proteins. 
R.  K,  L armour  (Trans.  Roy.  Soc.  Canada,  1928,  [iii], 
22,  V,  349 — 363). — A  statistical  examination  of 
214  results  obtained  by  different  authors  of  the  total 
basic  nitrogen  and  arginine-nitrogen  values  for  different 
proteins  gives  a  coefficient  of  correlation  +0*794  + 
0*017.  The  coefficient  between  total  basic  nitrogen 
and  the  deviation  of  arginine- nitrogen  from  the  mean 
is  +0*211  +0*044.  Considering  213  cases  the  co¬ 
efficient  of  correlation  between  total  basic  nitrogen 
and  lysine-nitrogen  was  found  to  be  +0*548+0*032, 
and  between  total  basic  nitrogen  and  the  deviation  of 
lysine  from  the  mean,  +0*03+0*046.  It  is  sug¬ 
gested  that  these  results  support  Kossefs  hypothesis 
that  arginine  is  the  nucleus  of  the  protein  molecule. 

F.  C.  Haffold. 

Nitrogen  distribution  of  gelatin.  F,  3,  Daft 
(Biochem.  J.,  1929,  23,  1 49 — 1 60) . — Certain  modifi¬ 
cations  of  the  method  of  analysis  of  proteins  are 
advocated.  Preliminary  treatment  of  gelatin  with 
acid  or  alkali  has  no  effect  on  the  percentage  of  non¬ 
amino- nitrogen  and  of  basic  nitrogen.  S,  S.  Zelva. 

Fractionation  of  gelatin.  M.  Kttnitz  and  J.  H. 
Northrop  (J.  Gen.  Physiol.,  1929,  12,  379-390).— 
When  gelatin  is  repeatedly  washed  with  water  at 
pB  4*7  and  23°  a  residue  which  is  insoluble  in  water 
even  at  80°,  and  a  soluble  fraction  result.  The 
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insoluble  fraction  contains  some  soluble  protein,  does 
not  swell  in  water,  but  swells  in  acid  and  in  alkali. 
Alkaline  gels  of  the  insoluble  fraction  shrink  more  in 
acid  than  clo  similar  gels  of  normal  gelatin.  As  the 
two  fractions  cannot  be  converted  back  into  gelatin 
it  is  assumed  that  they  are  bound  together  in  the 
micellae.  Partial  hydrolysis  of  gelatin  at  90°  yields 
a  similar,  although  probably  not  identical,  insoluble 
substance.  E.  Boyland. 

Absorption  of  ultra-violet  light  by  some  pro¬ 
teins.  L,  Marghlewski  and  J,  Wierzuchowska 
(Bulb  Acad.  Polonaise,  1928,  A,  471 — 478).— The 
absorption  spectra  of  some  proteins,  in  neutral 
aqueous  solution  unless  otherwise  stated,  have  been 
measured.  Ovalbumin  gives  a  band  between  3109 
and  2415  A.,  serum-albumin  a  band  at  2960  and  2411 
A.,  egg-globulin  a  band  at  2975  and  2417  A.,  serum- 
globulin  a  band  at  3071  and  2434  A.,  easeinogen  in 
0*Q2N-sodium  hydroxide  a  band  at  3176  and  2628  A., 
vitellin  in  0*04A-sodium  hydroxide  a  band  at  3441  and 
2645  A.,  whilst  the  nucleoprotein  of  the  liver  in 
OvlN-sodium  hydroxide  gives  a  faint  band  at  3212  and 
2295  A.  which  is  quite  different  from  those  given  by 
the  above  proteins.  It  is  concluded  that  albumins, 
globulins,  easeinogen,  and  vitellin  behave  similarly 
towards  ultra-violet  light  and  that  the  absorption 
spectra  can  be  used  to  distinguish  albumins  and 
globulins  from  pliosphoproteins.  A.  I.  Vogel. 

New  combination  of  sulphsemoglobin.  A.  D. 
Volta  (Arch.  Ital.  Biol.,  1926,  77,  6  pp. ;  Chem. 
Zentr.,  1928,  ii,  1467 — 1468). — 1 Treatment  of  blood 
with  freshly-prepared  ammonium  sulphide  solution 
saturated  with  hydroxylamine  hydrochloride  or 
sulphate  affords  an  olive-green  coloration,  due  to 
"  chlorohaeraoglobin.”  Addition  of  pyridine  changes 
the  green  colour  to  brick-red,  and  the  hsemochromogen 
spectrum  may  then  be  observed.  Spectrographic 
measurements  are  recorded.  A,  A.  Elbridge. 

Denaturation  of  proteins.  VII,  Denatur- 
ation  versus  coagulation.  H.  Wtr  (Chinese  J. 
Physiol.,  1929,  3, 1—6).— After  flocculation,  denatured 
egg-albumin  differs  from  coagulated  egg-albumin  in  its 
solubility  in  acids,  alkalis,  or  in  concentrated  carbamide 
solution.  Denatured  egg-albumin  differs  from  the 
native  protein  in  not  being  coagulated  by  alcohol  or 
by  shaking.  Therefore,  probably,  denaturation  is  not 
a  step  in  the  coagulation  of  protein  but  the  essential 
step  in  denaturation  is  hydrolytic  fission,  whilst  in 
coagulation  it  is  molecular  condensation. 

W.  0.  Kbrnack. 

Denaturation  of  proteins.  IX.  Liberation  of 
non-protein  substances  on  denaturation  _  and 
coagulation  of  proteins,  H.  Wix  and  T.  T.  Chen 
(Chinese  J.  Physiol,  1929,  3,  75— 79).— Highly 
purified  egg-albumin  was  heated  at  100°  for  15  min. 
with  various  quantities  of  acid  or  alkali.  The  cooled 
and  neutralised  solutions  were  filtered  from  protein 
which  had  been  coagulated  or  denatured  and 
flocculated.  Any  conalbumin  precipitated  by  further 
heating  for  15  min,  was  removed  by  filtration.  The 
filtrates  were  tested  by  the  phenol  reagent  and  sodium 
carbonate;  at  the  isoelectric  point  there  was  no 
liberation  of  chromogenie  substances  on  heating,  but 
HE 


on  either  side  of  this  point  there  is  some  liberation, 
much  more  on  the  alkaline  than  on  the  acid  side. 

W,  O.  Kermack. 

Denaturation  of  proteins.  V.  Denaturation 
by  acid.  H.  K.  Gubin  (Biochem.  J.,  1929,  23,  25 — 
30). — Determination  of  the  velocity  coefficients  at 
different  temperatures  and  for  varying  values  of  pK 
of  the  denaturation  shows  that  the  critical  increment 
for  oxyhemoglobin  is  12,000  g.-cal.  and  for  egg- 
albumin  36,000 — 48,000  g.-cal,  i.e,,  lower  values  than 
those  obtained  by  heat -denaturation.  Formaldehyde 
diminishes  the  pn  range  over  which  precipitation  of 
denatured  protein  occurs.  S.  S.  Zilva, 

Protein  denaturation.  I.  Denaturation  by 
alcohol  M.  Spiegel- Adolf  (Biochem.  Z.,  1929, 
204,  1 — 13). — In  contrast  to  serum-albumin,  pseudo- 
globulin  when  precipitated  by  heat  only  partly 
regains  its  water-solubility  on  treatment  with  alkali. 
Even  using  high  alcohol  concentrations  (88%)  for 
long  periods  (6  weeks)  only  about  60 — 70%  of  serum- 
albumin  remains  insoluble ;  by  treatment  with  alkali 
and  electrodialysis  it  regains  its  water-solubility 
and  typical  properties.  Under  similar  conditions 
egg-albumin  remains  practically  insoluble  ;  pseudo- 
globulin  occupies  an  intermediate  position.  The 
presence  of  acid  increases  and  of  neutral  salt  diminishes, 
the  proportion  of  the  alcohol  precipitate  of  serum- 
albumin,  which  becomes  soluble  when  treated  with 
alkali.  J.  H.  Birkinshaw. 

Capsule  for  incinerating  [organic  materials]. 
Konig  (Chem.-Ztg.,  1929,  43,  130). — The  ordinary 
small  porcelain  capsule  is  provided  with  an  outside 
flange  so  as  to  permit  the  operator  to  grip  it  with  the 
crucible  tongs  without  danger  of  touching  the  contents 
of  the  capsule.  A.  R*  Powell. 

Device  for  carbon  and  hydrogen  analysis  of 
volatile,  explosive,  and  easily  carbonisable 
organic  liquids.  M.  G.  Sevag  (Ind.  Eng.  Chem. 
[Anal],  1929,  i,  16—17), — -The  usual  capillary  bulb 
is  replaced  by  a  pyrex  or  silica  tube  packed  with 
kieselguhr  held  in  position  by  asbestos  pads.  The 
ends  are  closed  by  glass  or  rubber  stoppers  during 
weighing,  and  the  liquid  is  dropped  on  the  kieselguhr 
by  removing  one  pad.  No  appreciable  loss  of  even  a 
volatile  liquid  occurs  in  handling  and  the  combustion 
proceeds  without  either  explosion  or  incomplete 
burning  of  the  carbon  content.  C.  Irwin. 

Quantitative  gas  analysis.  W.  H.  Bennett. — 
See  this  vol,  420. 

Micro-determination  of  iodine,  J.  E.  Reith. 
— See  this  vol,  414, 

Volumetric  determination  of  dextrose,  O.  A, 
Amick  (Chemist- Analyst,  1928,  17,  No.  4,  10—11).— 
The  dextrose  solution  (10  c.c.)  and  6N-sodium 
hydroxide  solution,  are  added  to  boiling  2N- copper 
sulphate  solution  (30  c.c.)  and  water  (50  c.c.) ;  carbon¬ 
ate  must  be  absent.  The  mixture  is  heated  on  the 
water- bath  for  15  min.,  then  cooled  to  the  ordinary 
temperature,  Phosphomolybdate  solution  (50  c.c. ; 
100  g.  of  Na2Mo04  in  500  c.c,  of  water,  75  c.c.  of  85% 
phosphoric  acid,  275  c.c.  of  concentrated  sulphuric 
acid,  and  water  to  1750  c.c.)  is  added,  and  the  tervalent 
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molybdenum  is  titrated  with  permanganate  similarly 
standardised  with  dextrose. 

Chemical  Abstracts. 

Determination  of  formaldehyde.  F,  Leppich 
(Z.  anal.  Chem.,  1929,  76,  241 — 254). — The  method  is 
based  on  the  principle  that  formaldehyde  reacts  with 
potassium  cyanide  to  form  the  potassium  compound 
of  hydroxyacetonitrile  which  is  stable  in  boiling  20% 
tartaric  acid  solution,  whereas  the  excess  of  potassium 
oyanido  is  thereby  decomposed.  Tho  reaction  is 
carried  out  in  a  distillation  flask  provided  with  a  side 
tube  which  passes  down  to  the  bottom  and  connected 
through  a  reflux  condenser  to  an  absorption  flask 
containing  50  c.c,  of  60%  potassium  hydroxide 
solution ;  a  measured  volume  of  025AT-potassium 
cyanide  solution  is  placed  in  the  distillation  flask  and 
the  formaldehyde  is  added  slowly  with  agitation. 
After  5  min.  a  40%  solution  of  tartaric  acid  is  added  in 
quantity  sufficient  to  give  a  20%  solution  of  the  acid 
in  the  flask.  The  liquid  is  boiled  for  1 — 2  hrs.,  while 
a  rapid  current  of  air  is  passed  through  the  apparatus 
to  expel  excess  of  hydrogen  cyanide.  The  contents 
of  the  absorption  flask  are  rinsed  into  a  beaker, 
diluted  to  200  c.c.,  treated  with  a  little  potassium 
iodide,  and  titrated  with  silver  nitrate,  about  0*5  c.c. 
of  ammonia  being  added  towards  the  end  of  the 
titration.  Acetone  causes  the  results  to  be  slightly 


high  and  acetaldehyde  reacts  quantitatively  with 
cyanide  in  the  same  way  as  formaldehyde,  so  that  the 
sum  of  both  aldehydes  may  be  obtained  by  this 
method.  Formaldehyde  may  then  be  determined  in 
a  separate  sample  by  Romijn’s  method  (A.,  1897, 
ii,  166).  *  A.  R.  Powell. 

Applications  of  the  nitrile  method.  I.  Fix¬ 
ation  of  hydrocyanic  acid  by  protein,  determin¬ 
ation  of  formaldehyde  in  presence  of  pure  pro¬ 
teins,  and  quantitative  relationship  between 
formaldehyde  and  protein.  F.  Lippich  (Z.  anal. 
Chem.,  1929,  76,  255 — 260 ;  cf.  preceding  abstract}.— 
In  the  determination  of  formaldehyde  by  the  nitrile 
method  the  presence  of  proteins  in  the  solution  causes 
only  a  very  slight  error  due  to  irreversible  combination 
of  the  cyanide  with  protein,  but  moro  serious  errors 
are  introduced  by  combination  of  the  formaldehyde 
with  the  protein  molecule,  especially  in  the  cases  of 
gelatin  and  casein.  A.  R.  Powell. 

Micro-chemistry  [detection]  of  theophylline. 
M.  Wagenaar  (Pharm.  Weekblad,  1929,  66,  131 — 
133). — The  most  suitable  reactions  are  those  with 
mercuric  chloride,  iodine,  and  bromine,  which  will 
detect  5  mg.  at  a  concentration  of  1  in  1000.  Potass¬ 
ium  antimony  iodide  will  detect  1  mg.  at  the  same 
concentration.  S.  I.  Levy. 
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Seasonal  influence  on  the  respiratory  com™ 
bustion  of  the  dog*.  F.  Maignon  and  A.  Painvin 
(Compt.  rend.,  1929, 188,  57 3 — 57 5) . — The  amount  of 
oxygen  used  in  respiration  by  a  fasting  dog  shows 
maxima  in  the  spring  and  the  autumn ;  on  a  meat  diet 
the  effect  is  similar  but  less  pronounced. 

G.  A.  C.  Gough. 

Carbon  dioxide  capacity  of  human  body. 
E.  F.,  Adolph,  F.  I).  Nance,  and  M«  S.  Seqxing 
(Amer.  J.  Physiol,  1929,  87,  532 — 541). — When  the 
human  body  is  saturated  or  desaturated  to  a  new 
level  of  carbon  dioxide  tension,  carbon  dioxide  is 
retained  or  given  up  by  the  body  amounting  to 
between  40  and  700  c.c.  for  each  mm.  change  in 
alveolar  carbon  dioxide  tension.  R.  A.  Eagles. 

Gas  tension  at  skin  surface  of  man.  J.  A. 
Campbell  (J.  Physiol,  1929,  67,  Proc.  Physiol  Soc., 
viii — ix). — The  carbon  dioxide  tension  at  the  skin 
surface  is  about  40  mm.  mercury,  resembling  that  in 
the  alveolar  air.  The  skin  is  permeable  outwards  or 
inwards  to  carbon  dioxide,  but  impermeable  outwards 
to  oxygen.  It  is  slightly  permeable  inwards  to 
oxygen  at  higher  pressures.  B.  A.  Eagles. 

Hydrogen  in  tissues.  J.  A.  Campbell  (J. 
Physiol,  1929,  67,  Proc.  Physiol  Soc.,  vi — vii). — Ten¬ 
sions  of  hydrogen,  carbon  dioxide,  and  oxygen  in  the 
gut  and  peritoneal  cavity  were  determined.  The 
gases  in  the  gut  differed  in  composition  from  gases 
in  the  peritoneal  cavity,  carbon  dioxide  and  hydrogen 
being  present  at  much  greater  tension  in  the  gut, 
whilst  oxygen  was  at  much  lower  tension  than  in  the 
peritoneal  cavity.  B.  A.  Eagles. 


Carbon  dioxide  in  venous  blood.  I.  Effect 
of  oxygenation  and  critical  oxygen  tension. 
M.  C.  G.  Israels  and  F.  W.  Lamb  (J.  Physiol,  1929, 
67,  49 — 61). — Attention  is  directed  to  the  effect  of 
insufficient  oxygenation  of  the  lung  blood  in  re¬ 
breathing  experiments  for  determining  the  carbon 
dioxide  content  of  the  mixed  venous  blood.  A 
method  for  carrying  out  rebreathing  experiments 
without  a  rapid  lowering  of  the  oxygen  tension  in  the 
rebreathing  bag  is  described.  B.  A.  Eagles. 

Blood-cell  metabolism.  III.  Effect  of 
methylene-blue  on  oxygen  consumption  of  eggs 
of  sea  urchin  and  starfish  ;  mechanism  of  the 
action  of  methylene -blue.  E.  S.  G.  Barron  (J. 
Biol  Chem.,  1929,  81,  445 — 457). — The  oxygen  con¬ 
sumption  of  the  eggs  of  the  sea  urchin  and  starfish  is 
increased  by  the  presence  of  methylene- blue ;  the 
action  of  the  dye  is  inhibited  by  narcotics  (urethane 
derivatives),  but  is  not  affected  by  cyanides,  which 
indicates  that  it  is  concerned  with  the  anaerobic 
metabolism  of  the  cells.  In  agreement  with  this,  the 
effect  of  methylene-blue  on  the  oxygen  consumption 
of  mammalian  red  blood-corpuscles  is  considerable 
and  on  avian  blood-corpuscles  negligible.  The  role 
of  methylene-blue  is  that  of  a  reversible  hydrogen 
acceptor.  C.  R.  Harington. 

Effect  of  removal  of  liver  on  alkali  reserve  and 
lactic  acid  content  of  blood.  L.  G.  Kilborn,  S. 
Soskin,  and  J.  C.  Thomas  (Trans.  Roy.  Soc.  Canada, 
1928,  [iii],  22,  V,  159 — 161). — There  is  a  close  relation¬ 
ship  between  the  rise  in  the  lactic  acid  content  and  the 
fall  in  carbon  dioxide  capacity  of  the  blood.  After 
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removal  of  the  kidneys  there  was  a  small  initial  rise 
in  lactic  acid  accompanied  by  a  fall  in  the  carbon 
dioxide  capacity ;  these  values  then  remained  fairly 
constant.  After  evisceration  or  hepatectomy,  the 
lactic  acid  content  of  the  blood  increased  considerably 
with  a  corresponding  decrease  in  the  carbon  dioxide 
capacity.  It  is  suggested  that  the  respiratory 
quotient  is  of  doubtful  value  as  an  index  of  the  type 
of  metabolism  proceeding  in  such  preparations. 

F.  C.  Hafpold. 

Detection  of  specific  blood,  A.  D.  Volta 
(Arch.  Ital.  Biol.,  1928,  79,  4  pp. ;  Chem,  Zentr., 
1928,  ii,  1468). — The  “  chlorohaemoglobin  ”  reaction 
is  applied  to  the  blood  of  various  animal  species. 

A.  A.  Eldridge. 

Spectrographic  study  of  the  14  chlorohaemo- 
glob  ins  ”  in  the  Mood  of  various  animals.  A.  D. 
Volta  and  E.  Viterbi  (Arch.  Ital.  Biol.,  1928,  79, 
4  pp. ;  Chem,  Zentr.,  1928,  ii,  1468). 

Diffusion  of  hemoglobin.  R.  E.  Liesegang 
and  0.  Mastbatjm  (Biochem,  Z.,  1929,  205,  451 — 
456) . — Hemoglobin  diffuses  into  a  gelatin  gel  much 
more  readily  than  would  be  expected  from  the  size 
of  the  molecule.  J.  H,  Birkinshaw. 

Oxidase  in  the  blood-leucocytes  and  the 
stability  of  the  enzyme  in  various  types  of 
leucocytes.  J.  B.  Goldman  (Zhur.  exp.  Biol.  Med,, 
1928,  9,  552—558). — All  myelocytes  and  monocytes 
give  a  positive  oxidase  reaction ;  basophiles  are 
generally  negative.  The  stability  of  the  enzyme  is 
greatest  in  eosinophiles,  intermediate  in  neutrophiles, 
and  least  in  monocytes.  Chemical  Abstracts. 

Seasonal  variation  in  calcium  content  of  the 
blood-serum  of  the  young  white  rat.  A.  T. 
Cameron  [with  K.  R.  Turner]  (Trans.  Roy.  Soc. 
Canada,  1928,  (in) ,  22,  V,  135 — 144). — A  constant 
serum-calcium  content  is  found  throughout  the  year 
in  the  adult  rat,  irrespective  of  sex.  The  younger  the 
rat  the  more  susceptible  it  appears  to  be  to  influences 
which  depress  the  serum -calcium  content,  and  in 
animals  of  weight  varying  between  30  and  50  g.  a 
normal  figure  was  maintained  only  during  the  height 
of  summer.  This  seasonal  variation  is  possibly  con¬ 
trolled  by  the  effect  of  the  solar  ultra-violet  radiation 
on  the  rats’  food.  F.  C.  Hafpold. 

Rotatory  power  of  serum  as  a  function  of 
temperature.  P.  L.  Du  Nouy  (Compt.  rend.,  1929, 
188,  660 — 662).— The  Irnvo- rotation  of  normal  horse 
serum  is  constant  between  0°  and  50°  at  [a]Hg  yeuow 
—49°.  Slight  variations  are  produced  by  heating 
for  10  min.  at  50 — 55°,  whilst  above  55°  "there  is  a 
progressive  increase  which  is  rapid  above  59°  and 
increases  with  the  duration  of  heating.  The  results 
are  correlated  with  the  changes  in  viscosity  with 
temperature  (A.,  1926,  423),  and  with  the  probable 
changes  in  molecular  structure  of  the  protein  con¬ 
stituents  associated  with  the  suppression  of  the 
“  complementary  power  ”  of  the  serum. 

J.  Grant. 

Serum-albumin  ;  crystallisation  in  the  absence 
°f  ions.  M.  Piettre  (Compt.  rend.,  1929,  188, 
463 — 465). — After  separation  of  serum-globulin  (A., 
1928,  912),  the  serum-albumin  is  purified  by  four 
H  H* 


precipitations  with  acetone.  It  then  gives  a  solution 
of  about  pR  6'5  and  contains  no  ionic  impurities. 
When  an  aqueous  solution  is  evaporated  in  a  vacuum 
over  sulphuric  acid,  a  gummy  mass  is  obtained  which 
becomes  crystalline  (long  prisms,  softening  with 
decomp,  at  225 — 230°)  when  subjected  to  a  series  of 
sudden  shocks.  This  preparation  causes  no  immediate 
anaphylaxis  in  goats  or  dogs.  G.  A.  C.  Gough. 

Decomposition  of  adrenaline  by  serum.  M. 
Chikano  and  M.  Kominami  (Biochem.  Z.}  1929,  205, 
176 — 179). — The  decomposition  of  adrenaline  in  serum 
is  followed  by  the  chemical  (iodic  acid  method ;  cf.  this 
vol.,  474)  and  the  biological  methods.  The  decom¬ 
position  curves  proceed  almost  identically  for  the  first 
48  hrs.  and  then  the  rate  becomes  somewhat  less  as 
determined  by  the  chemical  than  by  the  biological 
method.  Adrenaline  in  phosphate  buffer  solution  of  the 
same  pn  as  blood  is  decomposed  with  almost  the  same 
velocity  as  in  serum,  but  the  velocity  is  considerably 
less  in  Ringer-Locke  solution. 

P.  W.  Clutterbuck. 

Choline  content  of  blood  at  different  points  in 
the  circulation.  M.  Maxim  and  C.  Vasiliu  (Bull. 
Soc.  Chirm  biol.,  1929,  11,  70— 73).— The  choline 
contents  of  the  blood  of  a  normal  dog  in  the  abdominal 
aorta,  the  inferior  vena  cava,  the  portal  vein,  and  the 
hepatic  vein  are  21,  25,  32*1,  and  18-1  mg.  per  litre, 
respectively.  It  is  suggested  that  the  liver  is  con¬ 
cerned  in  these  variations.  G.  A.  G.  Gough. 

Separation  and  determination  of  constituents 
of  blood  by  means  of  selective  adsorption.  B. 
Sjollema  and  A.  Emmerie  (Biochem.  Z.,  1929,  204, 
275 — 285).— Constituents  of  blood  such  as  ergothion- 
eine  and  glutathione  can  be  separated  and  deter¬ 
mined  in  the  same  blood  filtrate  by  the  use  of  two 
adsorbents  which  are  free  from  sulphur,  nitrogen,  and 
phosphorus,  the  sulphur  content  of  the  filtrate  before 
and  after  adsorption  having  been  found.  Similarly, 
from  determinations  of  nitrogen,  phosphorus,  and 
reducing  power  the  concentration  of  other  con¬ 
stituents  of  blood  can  be  deduced.  The  adsorbents 
are  a  sugar  charcoal  and  aluminium  hydroxide, 
prepared  according  to  directions  given. 

W.  McCartney. 

Amide-nitrogen  of  blood.  IV.  S.  Bliss  (J. 
Biol.  Chem.,  1929,  81,  405 — 406). — Amide-nitrogen 
of  blood  (this  vol.,  339)  is  better  expressed  as  mg.  per 
100  g.  of  blood-protein,  rather  than  as  mg.  per  100  e.c. 

C.  R.  Harington, 

Ultrafiltration  for  removal  of  protein  in  the 
determination  of  amino-*  and  residual  nitrogen 
in  blood.  B.  A.  Wilenski  (Biochem.  Z.,  1929,  204, 
433 — 438).— By  means  of  a  simple  ultrafiltering 
apparatus  which  is  easily  prepared  and  cleaned, 
proteins  can  be  removed  at  a  satisfactory  rate  from 
biological  fluids.  Determinations  of  amino-  and 
residual  nitrogen  in  the  ultrafiltrates  show  that  this 
ultrafiltration  method  gives  more  constant  and  more 
satisfactory  results  than  do  precipitation  methods. 

W.  McCartney. 

Deproteinisation  of  blood  for  determination  of 
total  non-protein  nitrogen  and  the  index  of 
polypeptidemia,  P.  Cristol  (Bull.  Soc.  Chim. 
biol.,  1929,  11,  92 — 110). — Non-  protein-nitrogen  is 
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determined  in  the  filtrate  from  deproteinisation  with 
20%  trichloroacetic  acid.  The  difference  between 
this  value  and  that  of  the  filtrate  after  treatment 
with  0*6A-phosphotungstic  acid  is  shown  to  be  due 
probably  to  polypeptides.  The  consequent  poly¬ 
peptide-nitrogen  is  termed  the  “  index  of  poly¬ 
peptidemia  ”  and  the  value  of  this  index  in  various 
pathological  states  is  determined. 

G.  A.  C.  Gough. 

Characterisation  of  the  proteins  of  blood , 
muscles,  and  internal  organs  of  rabbits  and 
chickens  by  means  of  colour  reactions.  M.  A. 
Rakuzin  and  T.  A.  Genre  (Zhur.  exp.  Biol.  Med., 

1928,  9,  225 — 229).  Chemical  Abstracts. 

Blood-sugar.  0.  Foun  (J.  Biol.  Chem,,  1929, 
81,  377 — 379). — The  conclusions  of  Somogyi  and 
Kramer  {this  vol.,  207)  are  criticised. 

C.  B.  Harington. 

Ferricyanide  method  for  determination  of 
blood-sugar.  0.  Folin  (J,  BioL  Chem.,  1929,  81, 
231—236). — Further  technical  details  are  given  in 
connexion  with  the  author’s  recent  method  for  the 
determination  of  blood-sugar  (A.,  1928,  786) ;  it  is 
important  that  toluene  be  not  used  as  a  preservative 
for  the  tungstic  acid  solution,  especially  if  the  latter 
be  exposed  to  light ;  gum  ghatti  is  recommended  in 
place  of  gum  arabic  as  a  protective  colloid  for  the 
ferric  phosphate  solution.  C.  B,  Harington. 

Determination  of  reducing  sugars  in  blood  and 
urine.  J.  A.  Hawkins  and  D.  D.  Van  Slyke  (J. 
Biol.  Chem.,  1929,  81,  459 — 167), — The  rate  of 
decolorisation  of  an  alkaline  solution  of  potassium 
ferricyanide  on  heating  with  a  solution  containing 
reducing  sugars  bears,  within  wide  limits,  a  definite 
relationship  to  the  concentration  of  the  latter.  On 
this  fact  is  based  a  rapid  method  for  the  determination 
of  reducing  sugars  in  urine,  or  in  protein-free  blood 
filtrates,  with  an  error  of  ±5%. 

C.  B.  Harington. 

Blood-sugar  regulation  in  mammals*  II. 
Effect  of  fasting  on  alimentary  hyperglycemia. 
B.  Kisch,  A  Simons,  and  P.  Weyl  (Biochem.  Z., 

1929,  205,  349—359 ;  cf.  this  vol.,  339).— The  feeding 
of  oats  or  dextrose  to  fasting  rabbits  produces  only 
a  slight  hyperglycsemia  which  is  perhaps  more 
marked  after  16  hrs.’  than  9  days’  fast.  Dextrose 
administered  to  the  fasting  dog  produces  marked 
reaction,  hyperglycsemia  followed  by  hypoglyesemia, 
which  is  strong  after  1 — 34  days’  "fast,  weak  after 
16  hrs.,  and  negligible  after  74 — 10 J  days. 

J.  H.  Birkxnshaw. 

Daily  variations  of  blood-sugar  values  in  man. 
L.  M.  Krasnjanskij  (Biochem.  Z.,  1929,  205,  180 — 
185). — Curves  show  the  variations  on  a  normal  diet 
and  during  starvation,  P.  W.  Clutterbuck. 

Alimentary  blood-sugar  curves.  IV.  Sucrose 
in  blood.  V,  Lsevulose  in  blood.  W.  W,  Oppel 
(Biochem.  Z.,  1929,  205,  31—46,  47— 62).— IV,  After 
enteral  administration  of  sucrose  (2 — 4  g./kg.) 
dextrose  and  Icevulose,  but  not  sucrose,  could  be 
detected  in  the  blood.  Injection  of  sucrose  directly 
into  the  jejunum,  however,  causes  sucrose  to 
appear  in  the  blood  and  the  intestine  is  therefore 
permeable  to  it.  After  intravenous  injection  of 


sucrose  a  regular  curve  is  obtained  showing  its  dis¬ 
appearance.  Sucrose  must  remain  therefore  suffi. 
ciently  long  in  the  intestinal  tract  for  the  action  of 
invertase  to  be  completed. 

V. — -Lsevulose,  after  enteral  administration  to 
rabbits,  can  be  detected  in  the  blood,  its  appearance  in 
the  peripheral  circulation  depending  on  the  amount 
administered.  With  a  dose  of  2—3*5  g./kg.,  the  first 
traces  of  lsevulose  are  detected  in  the  blood  within 
5  min.  of  administration ;  the  maximal  increase  in 
blood-kevulose  is  8 — 10  mg./lOO  c.c.  of  blood,  and  the 
sugar  disappears  in  2-5 — 3  hrs.  After  intravenous 
injection  of  0*2 — 0*4  g.  of  lsevulose,  the  sugar  disappears 
from  the  blood  in  30—60  min.,  part  being  retained  by 
the  liver  and  part  appearing  in  the  circulation. 

P.  W.  Clutterbuck. 

Imitation  of  organic  forms  by  means  of 
albumin.  L,  A.  Herrera  (Atti  R.  Accad.  Lineei, 
1928,  [vi],  8,  637 — 639). — Further  details  are 

recorded  (cf.  this  vol,,  208). 

Low  cholesterol  content  of  fatty  substances  of 
the  chrysalides  of  Lepidoptera,  A.  Courtois 
(Compt.  rend.,  1929,  188,  666 — 668). — The  ratio 
unsaponifiable  matter /total  fatty  acids  for  the  fatty 
substances  of  the  chrysalides  of  the  Lepidoptera  is  of 
the  same  order  as  that  for  the  invertebrates,  but  for 
those  species  of  the  former  studied  (Attacus  Pernyi, 
Sphinx  Ligustrij  and  Saturnia  Pyri)  the  cholesterol 
content  of  the  unsaponifiable  matter  is  so  small  that 
the  lipocytic  coefficient  (100  X  cholesterol /fatty  acids) 
is  less  than  one  tenth  of  the  smallest  value  recorded 
for  the  animal  series.  J.  Grant. 

Isolation  of  methyUiydantom  from  extract  of 
ox  testes.  J.  P.  Collip  and  R.  Sandin  (Trans.  Roy. 
Soc.  Canada,  1928,  [iii],  22,  V,  185— 186).— A 
crystalline  substance  isolated  from  an  extract  of  ox 
testes  has  been  shown  to  be  p-methylhydantoin. 

F.  6.  Happold. 

Non-specific  pressor  substance.  J.  P.  Collip 
(Trans.  Boy.  Soc.  Canada,  1928,  [iii],  22,  V,  181 — 
184;  see  also  this  vol.,  20S). — A  highly  potent  pressor 
substance  can  be  extracted  from  skeletal  muscle, 
liver,  kidney,  spleen,  ovary,  testes,  stomach,  intestine, 
whole  foetus,  and  several  commercial  preparations  of 
both  pepsin  and  pancreatin,  by  boiling  the  minced 
tissue  with  neutral  or  acidulated  water.  The  active 
substance  is  freed  from  inorganic  matter  and  much  of 
the  depressor  substances  by  repeated  extraction  with 
acetone.  Further  methods  of  purification  of  the 
pressor  substance  and  its  stability  to  such  treatment 
as  exposure  to  acetic  anhydride,  heating  with  acid 
and  alkali,  etc,  are  described.  Gynergen  in  doses  of 
0*5  mg.  produces  marked  enhancement  of  the  pressor 
action,  with  nicotine  the  action  is  slight,  with  atropine 
no  effect  is  apparent,  and  with  cocaine  a  marked,  but 
transient  antagonism  is  observed.  The  pressor  extract 
obtained  from  the  prostate  glands  of  oxen  is  not 
antagonised  by  cocaine.  F.  C.  Happold, 

Determination  of  adrenaline  in  human 
adrenals  after  death.  M.  Paget  and  P.  Loheac 
(Compt.  rend,  Soc.  BioL,  1928,  98,  1421—1423; 
Chem.  Zentr.,  1928,  ii,  1346) —The  finely-divided 
material  is  ground  with  three  times  its  weight  of 
anhydrous  sodium  sulphate  and  5 — -10  c.c.  of  “  4/10 
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sulphuric  acid;  after  5  min,  the  mixture  is  diluted 
with  water,  frequently  shaken  during  15  min,,  and 
filtered.  An  aliquot  part  of  the  filtrate  is  treated  with 
sodium  acetate  and  a  little  mercuric  chloride,  when 
a  red  colour  is  produced  (maximum  in  45  min.)  and 
compared  with  that  produced  by  a  solution  of 
adrenal ine,  A.  A.  Eldridge. 

Existence  of  adrenaline,  free  and  otherwise,  in 
human  adrenals  after  death.  Langeron,  M. 
Paget,  and  P.  Loheao  (Compt.  rend.  Soc.  Biol,, 
1928,  98, 1424 — 1426 ;  Ohem.  Zentr.,  1928,  ii,  1346).— 
On  incipient  decomposition  the  adrenaline  rapidly 
disappears  (cf.  preceding  abstract). 

A.  A.  Eldridge, 

Preparation  of  chondroitin- sulphuric  acid, 
E.  Jorpes  (Biochem.  Z.,  1929,  204,  354 — 380).— 
Tracheal  cartilage  from  cattle  after  being  treated  with 
alcohol,  dried  in  air,  and  ground  was  extracted  for 
8 — 10  hrs.  at  0—3°  with  2%  sodium  hydroxide 
solution.  The  extract  was  made  faintly  add  with 
acetic  acid,  filtered,  and  the  filtrate  treated  with 
kaolin  to  remove  protein.  The  filtrate  then  gave  no 
biuret  reaction  and  alcohol  precipitated  biuret-free 
calcium  sodium  salt  of  the  acid.  The  yield  of  sub¬ 
stance  (4*5%  S)  was  50—80  g.  from  1  kg.  of  cartilage. 
This  substance  was  shaken  with  cold  10%  sodium 
chloride  solution  for  12  hrs,,  1*0— 1*5%  acetic  acid  was 
added,  the  liquid  was  filtered,  and  the  filtrate  treated 
with  kaolin.  After  further  filtration  the  product  was 
precipitated  with  alcohol.  A  further  quantity  was 
obtained  from  the  original  powder  by  a  slightly 
modified  treatment.  The  method  gives  a  purer 
product  than  previously  used,  methods. 

W.  McCartney. 

Tissue  calcification.  N,  W.  Taylor  and  C, 
She  abb  (J.  Biol.  Ohem.,  1929,  81,  479—493).— 
Determination  of  the  refractive  index  of  bone, 
dentine,  and  dental  enamel  indicates  that  the  in¬ 
organic  basis  of  these  materials  is  of  the  apatite  type ; 
this  conclusion  is  supported  by  X-ray  diffraction 
photographs  of  various  samples  of  normal  and 
pathological  bone  powders.  0.  R.  Harington, 

Characteristic  colour  reaction  of  thymus- 
nucleic  acid.  Z.  Disohe  (Biochem.  Z.,  1929,  204, 
43  — 432) . — When  a  0*25%  solution  of  thymus  - 
nucleic  acid  containing  0*5%  of  hydrochloric  acid 
is  heated  at  100°  for  5  min.  with  0*1— 0*2  e.e,  of  a  1% 
alcoholic  solution  of  indole  an  intense  orange  colour 
develops  and,  on  cooling,  the  liquid  becomes  turbid. 
If  the  turbid  liquid  is  shaken  with  chloroform  this 
remains  colourless,  but  thick  red  flocks  appear  at 
the  interface.  If  less  than  0*5%  of  hydrochloric 
acid  is  present  heating  must  be  continued  longer 
and  the  colour  produced  is  reddish-brown.  Sugars 
and  aliphatic  aldehydes  give  the  test,  although  often 
•only  when  present  in  high  concentrations,  and  in  the 
case  of  these  substances  the  colours  can  be  com¬ 
pletely  extracted  with  chloroform.  It  is  concluded 
that  the  reaction  is  due  to  the  carbohydrate  com¬ 
ponent  of  the  nucleic  acid.  W.  McCartney. 

Pentosenucleic  acids  in  the  animal  organism  ; 
pancreas-nucleic  acids.  E.  Jorpes  (VeroffentL 
Chem.  Abt.  Karol.  Inst.  Stockholm,  1928,  253 — 573; 
Ohem.  Zentr.,  1928,  ii,  1343). — Fresh  pancreas  con¬ 


tains  about  0*0437%  of  free  phosphate-phosphorus 
and  0*1267%  of  lipin -phosphorus.  Fresh  (ox)  pan¬ 
creas  contains  0-223%  of  nucleic  acid-phosphorus, 
corresponding  values  being  :  liver  0*104,  spleen  0*145, 
parotid  0*107,  mucous  membrane  of  fundus  ventriculi 
0*088%.  When  heated  for  2*5  hrs.  on  the  water- 
bath  with  5%  sulphuric  acid,  the  phosphorus  in 
purine-nucleotides  is  quantitatively  removed,  whilst 
only  a  portion  is  removed  from  pyrimidine-nucleotides. 
Half  of  the  thymus -nucleic  acid-phosphorus  is  remov¬ 
able  by  acid  hydrolysis.  The  nucleic  acid-phos¬ 
phorus  of  the  thymus  amounting  to  0*441%,  the 
pentosenucleic  acids,  reckoned  as  pentosetetranucleot- 
ide,  constitute  14*2%  of  the  total  nucleic  acid- 
phosphorus.  In  the  pancreas,  with  a  pentose  con¬ 
tent  of  0*445%,  pentosenucleic  acids  form  the  major 
portion.  About  half  of  the  pancreas-nucleic  acid 
undergoes  fission  by  acid  hydrolysis;  hence  the 
pentosenucleic  acids  of  the  animal  organism  are  con¬ 
sidered  to  have  a  tetranueleotide  character.  Ho 
differences  between  carnivorous  and  herbivorous 
animals  were  observed.  The  nature  of  the  pancreas - 
nucleic  acids  is  discussed,  and  analytical  methods  are 
described.  A.  A.  Eldbidge. 

Analysis  of  the  liver  of  Raja  clavata.  O. 
Flgssner  and  F.  Kutsgher  (Z.  Biol.,  1929,  88, 
390— 394).— The  following  substances  have  been 
isolated  :  adenine,  choline,  neosine,  histidine,  acanfch- 
ine,  lactic  and  n-valerie  acids.  E.  A.  Litny. 

Alleged  presence  of  carotin  in  pig's  liver. 
L.  S.  Palmer  (Amer.  J.  Physiol.,  1929,  87,  553— 
557).— Pig's  liver  contains  a  minute  quantity  of  un- 
saponifiable  pigment  soluble  in  light  petroleum  which 
resembles  carotin,  in  solubility  and  adsorption  proper¬ 
ties  and  gives  some  colour  reactions,  but  not  others, 
given  by  carotinoids.  Its  spectroscopic  properties 
are  both  qualitatively  and  quantitatively  unlike  those 
of  carotin  and  therefore  the  liver  pigment  cannot  be 
carotin.  B.  A.  Eagles. 

Micro-determination  of  total  creatinine  in 
muscle.  S,  Ochoa  and  J.  6,  Yaldecasas  (J.  Biol. 
Ohem.,  1929,  81,  351— 357).— Muscle  is  autoclaved 
for  25  min.  at  125°  with  0*2xY-hydrochlorie  acid,  the 
solution  is  treated  with  picric  acid  and  filtered,  and 
the  filtrate  made  alkaline  with  sodium  hydroxide; 
the  resulting  colour  is  compared  with  that  obtained 
from  a  known  amount  of  creatinine.  The  method  is 
applicable  to  5 — 100  mg.  of  muscle  with  an  error  of 
±2%.  ‘  0.  Pv.  Harington. 

Hydrogen-ion  concentration  of  isolated  uterus. 
P.  T.  Kerridge  and  F.  R.  Winton  (J.  Physiol., 
1929,  67,  66— 76).— The  effect  of  the  of  a  solution 
on  the  tone  of  a  uterus  cannot  be  attributed  to  the 
sign  or  magnitude  of  the  difference  of  between 
the  muscle  and  the  solution.  The  hydrogen-ion  con¬ 
centration  of  an  isolated  uterus  is  greater  than  that 
of  the  uterus  in  situ .  This  acid  formation  is  largely 
irreversible  and  takes  place  during  excision  and 
before  immersion  in  saline  solutions. 

B.  A.  Eagles, 

Body  fluids  of  elasmobranchs.  H,  W.  Smith 
[with  J.  T.  Baker  and  H.  Silvette]  (J.  Biol.  Chem., 
1929,  81,  407—419). — Figures  are  given  for  the  con- 
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eentrations  of  carbamide  and  of  inorganic  salts  in 
the  blood,  cerebrospinal  fluid,  and  pericardial  and 
perivisceral  fluids  of  various  elasmobranchs.  As 
found  by  previous  workers,  carbamide  is  present 
throughout  in  very  large  amount.  Whilst  the  cerebro¬ 
spinal  fluid  is  practically  an  ultrafiltrate  of  the  blood- 
plasma,  differences  between  the  composition  of  the 
latter  and  of  the  pericardial  and  peritoneal  fluids 
indicate  a  probable  excretory  function  of  the  peri¬ 
cardial  and  peritoneal  membranes. 

C.  R.  Harington. 

Nitrogenous  constituents  of  the  urine  of  the 
goosefish  (Lophius  piscatorius)  ;  presence  of 
trimethylamine  oxide.  A.  Grqllman  (J.  Biol. 
Chem.,  1929,  81,  267—278). — The  urine  of  the  goose¬ 
fish  contains  but  little  ammonia,  carbamide,  or  uric 
acid;  the  nitrogen  is  present  chiefly  in  the  form  of 
amino-acids,  creatine,  creatinine,  and  trimethylamine 
oxide.  The  urine  of  specimens  kept  in  an  aquarium 
contained  less  nitrogen  and  more  salts  (especially 
magnesium  salts  and  chlorides)  than  that  of  specimens 
freshly  caught.  C,  R.  Harington. 

Determination  of  hippuric  acid  in  urine.  A. 
vox  Beznak  (Biochem.  Z.,  1929,  205,  409 — 413).— 
The  total  ethereal  extract  of  the  urine  is  dissolved  in 
10  o.c.  of  water,  1  c.e.  of  sulphuric  acid  is  added, 
and  the  mixture  autoclaved  for  3  hrs.  at  2k  kg,/cm.2 
The  amino-nitrogen  of  the  hydrolysate  determined 
by  Van  Slyke’s  method  gives  the  hippuric  acid 
originally  present.  J.  H.  Birkinshaw. 

Preparation  of  urea  from  urine.  S.  Kanne- 
GiETKii  (Pharm.  Weekblad,  1929,  66,  129 — 131). — 
The  urine  is  shaken  with  2—3%  by  weight  of  “  nor  it,” 
filtered,  evaporated  to  one  sixth  of  its  original  volume, 
cooled,  and  treated  with  nitric  acid.  Pure  urea 
nitrate  is  obtained  directly.  The  base  is  obtained 
by  treatment  with  barium  carbonate  and  extraction 
with  alcohol.  S.  I.  Levy. 

Uric  acid  and  its  determination  in  blood  and 
urine.  Fischer  (Suddeut.  Apoth.-Ztg.,  1928,  68, 
448 — 450 ;  Chem.  Zentr.,  1928,  ii,  1468). — -A  dis¬ 
cussion,  particularly  of  the  degradation  of  nucleo- 
proteins.  A.  A.  Eldkibge. 

Does  the  oxidation  quotient  of  dextrose-free 
urine  change  on  keeping  owing  to  decom¬ 
position?  L,  Cells  kin  and  G.  Nigmann  (Biochem. 
Z.,  1929,  205,  473 — ISO). — Rabbit’s  or  human  urine 
kept  for  24  hrs.  at  the  ordinary  temperature  undergoes 
no  change  in  oxidation  quotient. 

J.  EL  Birkinshaw. 

Application  of  Grossfeld’s  method  for  the 
determination  of  fat  to  faces.  W,  Heufke 
(Arch.  V  erdauimgskrankh . ,  1927, 41, 329 — 335 ;  Chem. 
Zentr.,  1928,  ii,  1469). — By  weighing  the  residue  from 
an  aliquot  part  of  the  filtered  solution  of  fat  in 
solvent,  sufficiently  good  accord  with  results  obtained 
by  Soxhlet’s  method  can  be  obtained. 

A,  A.  Eldridge. 

Lipin  excretion.  V.  Partition  of  fecal  lipins 
with  reference  to  bacteria.  W.  M.  Sperry  (J. 
Biol.  Chem.,  1929,  81,  299— 319).— The  feces  of 
dogs  on  a  lipin-free  diet  were  suspended  in  dilute 
hydrochloric  acid,  and  separated  by  fractional  centri¬ 


fuging  into  bacteria,  non-bacterial  solids,  and  soluble 
substances.  On  the  average,  40%  of  the  total  lipins 
were  present  in  the  bacteria,  the  greater  part  of  the 
remainder  being  contained  in  the  non-bacterial  solids. 
Under  these  conditions,  therefore,  the  lipins  arc 
associated  entirely  with  the  formed  elements.  Extrac¬ 
tion  and  fractionation  of  the  lipins  revealed  ho 
significant  difference  between  those  of  the  bacteria 
and  those  of  the  non-bacterial  residue ;  it  is  therefore 
possible  that  they  represent  a  secretion  into  the 
intestine  which  is  adsorbed  on  the  formed  elements  of 
the  feces.  C.  R.  Harington. 

Blood  regeneration  in  severe  anaemia.  XV. 
Liver  fractions  and  potent  factors.  W.  M, 
Sperry,  C.  A.  Elden,  F.  S.  Robscheit-Robbins, 
and  G.  H.  Whipple  (J.  Biol.  Chem.,  1929,  81,  251— 
265). — The  increased  formation  of  haemoglobin  in 
dogs  suffering  from  simple  anaemia  (as  the  result  of 
haemorrhage)  which  is  obtained  by  administration 
of  liver  is  observed  also  on  administration  of  extracts 
of  liver  prepared  by  a  variety  of  methods  ( e.g ., 
extraction  with  alcoholic  hydrochloric  or  aqueous 
sulphuric  acid,  enzymic  digestion  or  autolysis  of  the 
liver,  and  extraction  with  alkali).  The  acid  extracts 
are  the  most  potent,  containing  more  than  50%  of 
the  activity  of  the  original  liver ;  of  the  digests,  the 
peptic  hydrolysate  is  the  most  active.  The  activity 
of  all  fractions  is  in  part  due  to  salts,  particularly 
those  of  iron;  in  general  the  therapeutic  effect  is 
complex.  The  purified  extract,  shown  by  Cohn  and 
others  (A.,  1928,  790)  to  be  effective  in  relieving 
human  pernicious  anaemia,  represents  10—20%  of 
the  activity  of  the  original  liver  with  respect  to  the 
simple  experimental  anaemia  in  dogs. 

C.  R.  Harington. 

Circulation  during  hyperaemia  following 
anaemia.  A.  Jarisch  and  F.  Gaisbock  (Arch.  exp. 
Path.  Pharm.,  1929,  139,  159 — 178). — From  experi¬ 
ments  determining  the  effect  on  the  circulation  and 
respiratory  exchange  of  tying  off  the  limbs  and  free¬ 
ing  them  again  it  appears  that  in  man  the  circulation 
through  the  extremities  amounts  to  28  c.c.  per  kg. 
per  min.  and  that  resting  human  skeletal  muscle 
requires  between  0*8  and  1*0  c.c.  of  oxygen  per  g. 
per  hr.  W.  O.  Rermack. 

Cytolysis  in  cancer.  HI.  N.  Waterman,  L.  De 
Kromme,  and  J.  F.  Lemmens  (Biochem.  Z.,  1929, 
205,  1 — 20). — In  cancer  a  spontaneous  but  small 
amount  of  lysis  occurs  which  can  be  artificially 
increased.  In  the  disintegration  of  pure  cancer  cells 
in  suspensions,  substances  are  formed  which  make 
fresh  cells  resistant  to  lysis  and  agglutination.  A 
lytic  substance  may  be  extracted  from  all  normal 
organs  and  from  serum,  the  best  yield  being  obtained 
from  lymph  glands,  spleen,  and  thymus.  It  is  com¬ 
bined  with  lipoprotein,  is  not  identifiable  with  any 
simple  known  enzyme  system,  and  is  both  activated 
and  destroyed  by  exposure  to  X-radiation,  the  radi¬ 
ation  effect  being  greater  with  the  impure  than  with 
the  purified  preparation  (cf.  A.,  1927,  1215 ;  1928r 
86).  P.  W.  Clutterbuck. 

Is  aerobic  glycolysis  specific  for  tumours? 
O.  Warburg  (Biochem.  Z.,  1929,  204,  482 — 483). — 
Aerobic  glycolysis  is  not  specific  for  tumours.  When 
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normal  cells  undergo  aerobic  glycolysis,  they  die, 
whereas  cells  of  tumours  undergoing  glycolysis  live 
and  grow  without  limit  while  using  the  chemical 
energy  of  the  glycolysis.  The  classification  of  body- 
tissues  according  to  the  magnitude  of  their  respiration 
should  be  abandoned.  The  two  kinds  of  disturbance 
to  respiration  which  can  be  produced  artificially  in 
normal  cells  occur  naturally  in  tumours. 

W.  McCartney. 

Carbohydrate  exchange  in  tumours  and 
normal  tissue  and  its  relation  to  the  lactic  acid 
economy  of  the  body.  C.  Fakrig  (Z.  Krebsforsch., 
1927,  25,  146—228;  Chem.  Zentr.,  1928,  ii,  1357).— 
Noorden  and  Embdenis  postulated  carbohydrate 
cycle  is  supported.  In  cancer  a  high  lactic  acid 
value  is  found  only  in  pathological  conditions  of  the 
liver.  The  content  of  glycogen,  lower  carbohydrates, 
and  buffers  in  myoma,  sarcoma,  and  carcinoma  does 
not  differ  markedly  from  that  in  normal  tissue. 

A.  A.  Eldridge. 

Catalase  of  malignant  tissue.  M.  It.  Lewis  and 
H.  Cossman  {Amer.  J.  Physiol.,  1929,  87,  584—593). 
— The  infectious  tumour  of  the  chicken  contains  only 
a  feeble  catalase,  in  this  respect  being  like  the  muscle. 
The  tumour  virus,  however,  is  inactivated  by  hydrogen 
peroxide.  B.  A.  Eagles. 

Differentiation  between  normal  and  patho¬ 
logical  sera  ;  ease  of  oxidation  of  sera.  R. 
Douris,  C.  Mondain,  and  M.  Plessis  (Compt.  rend., 
1929, 188,  587 — 588). — The  reducing  capacity  of  sera 
is  determined  empirically  by  oxidation  by  the  method 
of  Cordebard  (A.,  1928,  661)  followed  by  back- 
titration  with  ferrous  ammonium  sulphate.  The 
average  values  are  found  to  increase  in  the  order  : 
cancerous,  syphilitic,  and  normal  serum. 

G.  A.  C.  Gough. 

Metabolism  of  sulphur.  XIV.  Cystinuria, 
H.  R.  Lewis  and  S.  A.  Lough  (J.  Biol.  Chem.,  1929, 
81,  285 — 297). — The  excretion  of  cystine  by  a  cystin- 
uric  was  independent  of  the  amount  of  cystine  in  the 
diet;  administration  of  a  high  protein-low  cystine 
diet,  however,  led  to  increased  excretion  of  cystine. 
Cystine,  administered  as  such,  was  completely 
oxidised  to  the  extent  of  2 — 3  g.  per  day.  The 
cystine  excreted  is  therefore  regarded  as  being 
principally  of  endogenous  origin. 

C.  R.  Harington. 

Blood-sugar  during  the  night  and  morning  [in 
diabetics].  H.  Lange  and  J.  Schloss  (Arch.  exp. 
Path.  Pharm.,  1929,  139,  274— 289).— The  blood- 
sugar  of  diabetics  has  been  followed  at  short  inter¬ 
vals  during  the  night  and  morning  hours.  A  marked 
rise  in  the  curve  occurs  in  the  early  morning,  beginning 
between  3  a*m.  and  5  a.m.  The  theoretical  and 
clinical  significance  of  this  observation  is  discussed. 

W.  0.  Kermack. 

Significance  of  cholesterol  in  the  formation  of 
gall-stones,  S.  Hansen  (Acta  chir.  Scand.,  1927, 
87,  483— 542;  Chem.  Zentr.,  1928,  ii,  1352).— A 
critical  discussion.  A.  A.  Eldridge. 

[Cause  of]  the  Mfflon  reaction  given  by  urine 
in  mental  disease.  E.  Scheiner  (Biochem.  Z., 
1929,  204,  361— 370).— Normal  urine  contains  small 
quantities  of  a  substance,  m.  p.  40°,  b.  p.  70°,  which 


is  present  in  much  larger  amounts  in  the  urine  of 
mentally  diseased  persons.  The  substance  gives  a 
strong  reaction  with  Millon's  reagent  and  is  found  in 
the  “  histidine  ”  fraction  of  the  urine.  Its  properties 
resemble  those  of  the  glyoxalinc  derivatives.  It  can 
be  adsorbed  on  charcoal  and  quantitatively  recovered 
with  acetone.  W.  McCartney. 

Composition  of  tissues  in  avitaminosis- A  : 
phosphorus,  lipoid  extract,  and  cholesterol.  M. 
Javillier,  S.  Rousseau,  and  L.  ILmerique  (Compt. 
rend.,  1929,  188,  580— 582).— The  course  of  avit- 
aminosis-A  in  rats  does  not  lead  to  any  appreciable 
alteration  in  the  nucleoprotein-phosphorus  content 
of  separate  organs.  In  general  the  ratios  cholesterol/ 
lipoid  extract  and  cholesterol  /fatty  acids  increase 
and  the  ratio  cholesterol  /lecithin  decreases.  The 
lipin  content  of  the  skin,  liver,  and  the  muscle  falls ; 
that  of  the  spleen,  kidney,  lungs,  and  heart  remains 
almost  constant,  and  that  of  the  brain  and  bone 
increases.  With  the  exception  of  the  skin,  the 
cholesterol  content  of  all  the  organs  falls. 

G.  A.  C.  Gough. 

Total  proteins  (serixm-albumm  and  serum- 
globulin)  of  the  serum  of  scorbutic  guinea-pigs. 
Presence  of  albumin  and  haemoglobin  in  urine 
in  the  final  pathological  state.  A.  Michaux 
(Compt.  rend.,  1929,  188,  582 — -584). — The  albumin 
and  globulin  content  of  the  serum  of  scorbutic  guinea- 
pigs  shows  a  slight  temporary  decrease  at  the  begin¬ 
ning  of  the  avitaminosis.  After  a  certain  period  the 
urine  decreases  greatly  in  volume  and  shows  the 
presence  of  small  amounts  of  protein,  including 
haemoglobin.  G.  A.  C.  Gough. 

Tissue  respiration.  V.  Utilisation  of  protein 
in  tissue  respiration.  K.  Singer  and  0.  Poppel- 
mann  (Biochem.  Z.,  1929,  205,  63 — 70). — In  a  variety 
of  animals,  viz,,  mouse,  cat,  rabbit,  clog,  man,  cow, 
and  ox,  the  amounts  of  protein  utilised  as  determined 
in  the  intact  animal  by  the  nitrogen  excretion  and  in 
the  respiration  of  surviving  tissue  by  the  formation  of 
ammonia  are  compared.  In  each  case  the  nitrogen 
excreted  or  formed  varies  within  narrow  limits  and 
is  independent  of  the  kind  and  size  of  animal  and  of 
the  intensity  of  the  animaPs  metabolism.  In  the 
dog  no  definite  difference  could  be  established  between 
the  protein  utilisation  of  living  and  surviving  tissue, 
but  in  the  larger  animals  the  protein  utilised  in  tissue 
respiration  was  much  greater  than  in  the  intact 
animal.  P.  W.  Clutterbuck. 

Role  of  free  oxygen  in  [egg]  development.  L. 
Rapkine  (Compt.  rend.,  1929,  188,  650— 652).— The 
development  of  fertile  sea-urchin  eggs  in  air-free  sea¬ 
water  at  20°  is  inhibited  if  methylene-blue  is  absent. 
Molecular  oxygen  can  therefore  act  as  an  acceptor  of 
hydrogen  provided  by  donators.  Since  the  ru  of 
the  cellular  medium  remains  constant,  the  principal 
role  of  oxygen  is  to  ensure  a  definite  cellular  potential, 
and  it  may  therefore  substitute  any  other  acceptor. 

J.  Grant. 

Water  evaporated  during  work.  J.  A,  Camp¬ 
bell  and  T.  C.  Angus  (J.  Physiol.,  1929,  67,  Proc. 
Physiol.  Soc.,  x — xi). — A  study  of  the  total  water 
evaporated  in  subjects  during  work  under  various 
atmospheric  conditions.  B.  A.  Eagles. 
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Metabolism  in  athletes.  0.  Flossier  and  F. 
Kutscher  (Z.  Biol.,  1928,  88,  382 — 389). — The  urine 
from  athletes  has  been  examined  and  the  following 
substances  have  been  detected  :  hippuric  acid,  lactic 
acid,  adenine,  mefchylguanidine ,  y-butyrobetaine,  and 
choline.  The  lactic  acid,  adenine,  and  methylguan- 
idine  contents  decrease  after  exercise,  whilst  the 
appearance  of  phenylalanine  and  y-butyrobetaine  is 
noted.  E.  A,  Hunt, 

Metabolism  of  the  retina  of  the  frog  and 
determination  of  Meyerhof  quotients  at  different 
temperatures.  F.  Kubowitz  (Biochem.  Z.,  1929, 
204,  475 — 478). — At  temperatures  above  35°  the 
frog  retina  behaves  similarly  to  the  retina  of  warm¬ 
blooded  animals.  Within  tho  range  of  temperatures 
which  do  not  injure  the  cells  the  Meyerhof  quotient 
(which  is  independent  of  the  action  of  respiration 
on  the  fermentation)  increases  with  rise  of  temper¬ 
ature.  W.  McCartney. 

Metabolism  of  the  retina  of  the  fish  at  different 
temperatures.  M.  Nakaskema  (Biochem.  Z.,  1929, 
204,  479 — 481 ;  cf.  preceding  abstract). — The  fish 
retina  behaves  like  that  of  the  frog,  but  at  37°  the 
respiration  of  the  former  is  not  small.  It  is  con¬ 
cluded  that,  according  to  tho  species  of  animal,  the 
same  kind  of  injury  to  the  retina  produces  aerobic 
glycolysis  by  arresting  either  respiration  or  the 
Pasteur  reaction.  W.  McCartney. 

Utilisation  of  sulphur  by  animals.  H.  R. 
Marston  and  T.  B.  Robertson  (Council  Sci.  Res., 
Australia,  1928,  Bull.  39,  5 — 51). — A  review  of 
the  literature  dealing  with  sulphur  metabolism,  com¬ 
piled  with  the  object  of  laying  a  foundation  for 
research  into  the  problem  of  the  economic  importance 
of  sulphur  in  wool  production.  B.  A.  Eagles. 

Pliosphagen  [in  muscle].  W.  Duliere  (Compt. 
rend.  Soc.  Biol.,  1928,  98,  1252 — 1254 ;  Chem.  Zentr., 
192S,  ii,  1351). — Rigor  is  not  associated  with  the 
presence  of  phosphagen ;  it  may  disappear  while 
the  phosphagen  is  intact.  Phosphagen  disappears 
in  the  course  of  rigor  or  exertion.  Addition  of 
dextrose  to  the  Ringer  solution  does  not  affect  the 
phosphagen  content  of  the  muscle. 

A.  A.  Eldridge. 

Muscle-phosphorus.  II.  Acid  hydrolysis  of 
lactacidogen,  H.  A,  Davenport  and  J.  Sacks  (J. 
Biol.  Chem.,  1929,  81,  469—477). — Fresh  resting 
muscle  was  rapidly  extracted  with  trichloroacetic 
acid  solution  and  the  extract  hydrolysed  with  Ar-sulph- 
uric  acid  at  100° ;  there  resulted  a  rapid  liberation  of 
phosphoric  acid  during  the  first  hour,  followed  by  a 
prolonged  and  very  much  slower  hydrolysis.  The 
phosphoric  acid  rapidly  liberated  corresponds  with 
that  set  free  on  incubation  of  the  muscle  extract, 
and  represents  a  part  of  the  lactacidogen  (I);  the 
portion  hydrolysable  with  difficulty  (designated 
lactacidogen  II)  corresponds  with  the  ester  examined 
by  Lohmann  (A.,  1928,  1054);  the  suggestion  of 
Lohmann  that  the  first  acid-labile  portion  is  pyro¬ 
phosphate  could  not  be  confirmed.  Brief  stimulation 
of  muscle  resulted  in  a  rise  in  lactacidogen  II  and  in 
little  or  no  change  in  lactacidogen  I. 

C.  R.  Habington. 


Determination  of  digestibility  of  protein  by 
Bergeim’s  method.  W.  D.  Gallup  (J.  Biol.  Chem., 
1929,  81,  321 — 324). — Silica  has  been  successfully 
substituted  for  the  ferric  oxide  employed  by  Bergeim 
(A,,  1926,  1170).  C.  R.  Habington. 

Oxidation  of  glutamic  acid  in  the  animal  body. 
A.  von  Beznak  (Biochem.  Z.,  1929,  205,  420 — 132). 
— (3-Phenylglutamic  acid  given  subcutaneously  to 
dogs  and  rabbits  increases  the  hippuric  acid  excretion. 
It  is  concluded  that  glutamic  acid  is  oxidised  in  the 
animal  body,  not  only  at  the  a-carbon,  but  also  at 
the  (3-carbon  atom.  y-Phenylglutamic  acid  is  lethal 
to  dogs  and  rabbits  in  doses  of  0*5  g./kg.  body-weight. 

J.  H.  Birkinshaw, 

Relation  of  various  organs  to  cholesterol,  fat, 
and  lecithins.  S.  V.  Nedsvedsky  and  A.  K. 
Alexandry  (Pfliiger’s  Arckiv,  1928,  219,  619 — 625 ; 
Chem.  Zentr.,  1928,  ii,  1459). — In  fasting  dogs  the 
adrenals  synthesise  and  deliver  8  mg.  of  cholesterol 
to  100  c.c.  of  perfusing  blood.  The  other  organs 
neither  take  up  cholesterol  from  the  blood  nor  give 
it  up.  During  digestion  all  the  organs  except  the 
kidneys  accumulate  cholesterol.  The  lecithin  con¬ 
tent  of  arterial  blood  (2*6  mg.  per  100  c.c.)  remains 
unchanged  after  feeding.  Of  venous  blood  that  of 
the  hepatic  vein  contains  most  lecithin  (0*10—0*28 

A.  A.  Eldridge. 

Resorption.  II.  Significance  of  bile  acids  for 
fat  resorption,  F.  Verzar  and  A.  Kuthy.  III. 
Acceleration  of  resorption  by  yeast  extract.  E. 
von  Kokas  and  G.  Gal  (Biochem.  Z.,  1929,  205, 
369 — 379,  380 — 387). — II.  Palmitic,  stearic,  and  oleic 
acids  when  finely  emulsified  in  water  give,  in  presence 
of  sodium  taurocholate  and  glycoeholate,  clear, 
diffusible,  molecular-disperse  solutions  which  are 
stable  at  acid  reactions  down  to  pa  6*2.  The  function 
of  the  complex  bile  acids  in  fat  resorption  is  therefore 
to  render  soluble  the  fatty  acids  at  the  slightly  acid 
reaction  of  the  intestine. 

III.  The  effect  of  yeast  extract  (Harris  powder) 
on  the  resorption  of  dextrose  and  peptone  in  the 
stomach  and  intestine  of  the  rat  was  studied.  The 
average  resorption  of  dextrose  was  increased  from 
37*3%  to  46*8%  and  of  peptone  from  31*5%  to  57*6% 
in  presence  of  the  extract.  J.  H.  Birkinshaw. 

Basal  metabolism  and  specific  dynamic  action 
after  extirpation  of  adrenals  in  rats.  A.  von 
Arvay  (Biochem.  Z.,  1929,  205,  441— 448).— Extirp¬ 
ation  of  both  adrenals  of  rats  leads  to  a  fall  (max. 
—26%)  in  the  basal  metabolism  to  a  minimum  at  the 
sixth  day,  followed  by  a  rise  to  the  normal  value  at 
about  the  twentieth  day  in  the  survivors.  The 
specific  dynamic  action  reaches  its  minimum  (about 
half  normal)  at  the  third  day  and  attains  the  normal 
value  at  the  same  time  as  the  basal  metabolism. 

J.  H.  Birkinshaw. 

Behaviour  of  blood-sugar  in  experimental 
adrenal  insufficiency.  H.  Lange  and  E.  Gross- 
hann  (Biochem.  Z.,  1929,  205,  306 — 317). — Fasting 
cats  deprived  of  one  adrenal  show  no  diminution  in 
blood-sugar.  Removal  of  both  adrenals  reduces  the 
blood-sugar  to  about  one  quarter  of  its  original  value. 
The  convulsions  ensuing  can  be  cured  by  intravenous 
dextrose  injections.  J.  H.  Birkinshaw. 
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Effect  of  electrolytes  on  sugar  metabolism. 
I.  Abeltn  (Bioehem.  Z.,  1929,  205,  457-466;  cf. 
A.,  1927,  276,  897). — The  addition  of  phosphate, 
sodium  hydrogen  carbonate,  or  natural  Carlsbad  salt 
to  a  sucrose  diet  produces  in  rats  a  fall  in  the  amount 
of  glycogen  deposited  in  the  liver  and  in  the  respir¬ 
atory  quotient.  A  relationship  is  suggested  between 
this  phenomenon  and  the  strong  ketogenic  action  of 
sodium  hydrogen  carbonate  and  other  alkaline  salts. 

J.  H.  BmKIHSHAW. 

Physiology  of  surviving  mammalian  hearts. 

V.  Sugar  consumption  of  the  surviving  hearts 
of  normal  cats.  G.  Ambrus  (Bioehem.  Z.,  1929, 
204,  467— 473). —The  sugar  consumption  of  the 
surviving  hearts  is  greater  than  previously  stated 
by  other  workers.  The  original  view  that  the  con¬ 
sumption  is  greatest  in  the  earliest  period  of  survival 
should,  for  various  reasons,  be  modified  and  the 
second  period  should  be  regarded  as  that  of  greatest 
consumption.  Small  hearts  consume  relatively  more 
sugar  than  large  ones  and  results  should  be  expressed 
in  such  a  way  as  to  allow  for  this  and  other  facts. 

W.  McCartney. 

Physiology  of  surviving  mammalian  hearts. 

VI.  Sugar  utilisation  of  the  hearts  of  normal  and 
thyroidectomised  cats  after  administration  of 
thyroxine.  G.  Ambrus  (Bioehem.  Z.,  1929,  205, 
194 — 213 ;  cf.  preceding  abstract).- — The  sugar  utilis¬ 
ation  of  surviving  hearts  of  thyroidectomised  cats  is 
considerably  smaller  than  that,  of  the  hearts  of  normal 
animals,  the  decrease  being  the  greater  the  sooner 
the  experiment  is  carried  out  after  extirpation.  The 
hearts  of  normal  and  of  thyroidectomised  cats  to 
which  thyroxine  has  previously  been  administered 
use  more  sugar  than  the  hearts  of  corresponding 
animals  not  receiving  such  treatment, 

P.  W.  GlUTTERBUOK. 

Influence  of  food  on  regulation  of  blood-sugar. 
E,  Geiger  and  H.  Kropf  (Arch.  exp.  Path.  Pharm., 
1929, 139,  290— 301 ).— The  sugar  tolerance  of  rabbits 
as  shown  by  the  blood-sugar  curves  obtained  after 
giving  dextrose  by  mouth  is  increased  by  feeding  on 
oats  or  administration  of  alkali,  but  is  decreased 
after  feeding  on  green  food  or  administration  of  acid. 
These  results  render  doubtful  the  validity  of  the 
method  of  Staub  (Z.  klin.  Med.,  1922,  93,  123;  1926, 
104,  587)  for  ascertaining  the  efficiency  of  the  insulin 
apparatus  in  the  human  subject. 

W.  O.  Kermack. 

Utilisation  of  pentoses  in  the  animal  organism. 
P.  Thomas,  A.  Gradinescu,  and  (Mlle.)  R.  Imas 
(Oompt.  rend.,  1929,  188,  664— 666).— The  propor¬ 
tions  of  glycogen  fixed  in  the  liver  and  muscles  of  the 
male  frog  after  ingestion  of  4%  solutions  of  certain 
pentoses  have  been  determined  by  Pfiuger’s  method. 
Assuming  1  mol.  of  pentose  provides  1  mol.  of  lactic 
acid,  which  is  subsequently  transformed  into  glycogen, 
then  the  maximum  possible  yield  of  glycogen  is  54%. 
Actually  51*24%  of  glycogen  was  formed  from  xylose 
and  54*90%  from  arabinose.  J.  Grant. 

Hepatic  glycogen  formation  from  cl«  and 
i-laetie  acid.  C.  F,  Cori  and  G.  T.  Cori  (J.  BioL 
Chem.,  1929,  81,  389-403).— The  glycogen  content 
of  the  liver  of  24-hr.  fasting  rats  shows  marked 


increase  after  oral  or  subcutaneous  administration 
of  sodium  d-lactate,  a  less  pronounced  effect  after 
sodium  r-laefcate,  and  no  change  after  sodium  Z-lactate ; 
this  confirms  the  recent  suggestion  (A.,  1928,  1286) 
that  adrenaline  stimulates  the  transformation  of 
muscle-glycogen  into  liver-glycogen  through  the  stage 
of  lactic  acid,  C.  R.  Harington. 

Muscle-glycogen  in  mammals.  M,  E,  McKay 
(Trans.  Roy.  Soc.  Canada,  1928,  [iii],  22,  Y,  329 — 
333). — The  fall  in  glycogen  content  of  the  sartorius, 
gracilis,  and  gastrocnemius  muscles  of  the  rabbit 
and  dog  has  been  studied.  With  the  intact  muscle 
this  fall  is  not  rapid ;  it  is  greatest  in  the  sartorius 
and  least  in  the  gastrocnemius.  Decapitate  and 
decerebrate  cats  and  cats  the  spinal  cord  of  which  was 
severed  between  the  seventh  cervical  and  first  dorsal 
vertebrae  were  stimulated  for  periods  of  1 — 30  min. 
There  was  little  evidence  of  the  restoration  of  glycogen 
to  the  muscles  following  a  period  for  recovery  of  1  or 
2  hrs.  F.  C,  Happold. 

Removal  of  glycogen  from  living  muscle.  V. 
J.  M,  Hershey  and  M.  D.  Ore  (Trans.  Roy.  Soc. 
Canada,  1928,  [iii],  22,  Y,  151— 157).— The  effect  of 
starvation,  starvation  and  muscular  exercise,  severe 
exercise  accompanied  by  cold,  severe  exercise  and 
induced  prolonged  shivering  on  the  liver-  and  muscle- 
glycogen  of  rats  has  been  studied.  None  of  these 
processes  removed  all  the  glycogen.  There  Is  a  more 
thorough  removal  of  glycogen  when  strychnine  is 
injected  due  to  the  combined  muscular  convulsions 
and  respiratory  embarrassment;  the  removal  is  not, 
however,  complete.  F.  C.  Happold. 

Haemopoietic  action  of  bilirubin  and  other 
haemoglobin  derivatives.  F.  Veezar  and  A.  Zm 
(Bioehem.  Z.,  1929,  205,  388— 401),— Bilirubin  and 
hemibilirubin,  and  also  haemoglobin  and  hsematin 
(which  give  rise  to  bilirubin  in  the  body),  fed  to 
rabbits  nave  a  hemopoietic  action,  but  biliver  din 
has  a  much  weaker  action.  Lower  degradation  pro¬ 
ducts  of  bilirubin,  as  the  porphyrins  and  bilirubinie 
acid,  are  without  action.  Bilirubin  in  largo  doses 
has  a  haemolytic  action  in  common  with  haemopoietic 
extracts  of  spleen  and  bone-marrow  and  with  bile. 
Bilirubin  Is  active  even  after  removal  of  the  spleen. 
It  Is  suggested  that  the  bilirubin  and  related  products 
arising  from  the  decomposition  of  the  blood  act  as 
physiological  stimulants  for  tho  formation  of  red 
blood-corpuscles.  J.  H.  Birkinshaw. 

Haemopoietic  action  of  various  organs.  A. 
Zm  (Bioehem.  Z.,  1929,  205,  402— 408).— Bone- 
marrow,  spleen,  and  lymph  glands  fed  to  rabbits  have 
a  variable  haemopoietic  or  haemolytic  action  in  con¬ 
trast  to  lung  and  muscle,  which  are  inactive.  All 
hsemopoietically  active  organs  belong  to  the  reticulo¬ 
endothelial  apparatus  and  breakdown  products  of 
haemoglobin  may  be  present  in  the  extracts. 

J.  H.  Birkinshaw. 

Pharmacological  synergism  of  stereoiso- 
merides,  D.  I.  Macht  (Proc.  Nat.  Acad.  Sci.,  1929, 
15,  63 — 70). — Synergism  is  the  term  applied  to  the 
phenomenon  exhibited  by  two  or  more  drugs  in 
which  the  pharmacodynamic  effect  of  the  mixture  is 
not  a  simple  summation  of  the  effects  of  the  com- 
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ponenfcs.  A  study  was  made  of  the  effects  of  a 
number  of  stereoisomerides  on  certain  animals  and 
plants.  Timed  observations  showed  in  general  that 
the  toxic  and  pharmacological  effects  of  the  d~,  l~> 
and  racemic  forms  varied  considerably,  and  that  a 
(immixture  exhibited  a  definite  synergism. 

N.  M.  Bligh. 

Physiological  action  of  derivatives  of  salicylic 
acid.  I.  K.  Kase.  IL  K.  Kase  and  K.  8eke 
(Biocheru.  Z.§  1929,  205,  21—26,  27 — 30). — L  The 
methyl  esters  and  the  amides  of  o-  and  ^-hydroxy- 
benzoic  acids  are  more  toxic  than  the  corresponding 
free  acids  and  their  action  resembles  more  closely 
that  of  the  corresponding  phenols. 

II.  The  non-poisonous  character  of  the  hydroxy- 
benzoic  acids  depends  on  the  presence  of  a  free 
carboxyl  group.  P.  W.  Clutterbu ck  . 

Toxic  effects  of  amines.  A.  R.  Johnston  (J. 
Infect.  Bis.,  1928,  42,  473- — 484). — The  toxic  effects 
of  pyridine,  quinoline,  fuchsin,  jp-phenylenediamme, 
and  amines  generally  are  described.  No  relationship 
exists  between  the  number  of  amino-groups  in  the 
molecule  and  its  toxicity.  Chemical  Abstracts. 

Effects  of  derivatives  of  betaineamide  and  of 
choline  ethers  on  the  autonomic  nervous  system. 
R.  Hunt  and  R.  R.  Renshaw  (J.  Pharm.  Exp. 
Ther.,  1929,  35,  99— 128).— The  effect  on  the  blood 
pressure  of  the  anaesthetised  or  decerebrated  cat  of  a 
large  number  of  derivatives  of  betaine  of  the  general 
formula  NMe3X*CO*NHR,  (R  =  an  aliphatic  or 
aromatic  radical  and  X=C1  or  Br)  as  well  as  of  several 
derivatives  of  choline  and  homocholine,  has  been 
studied.  The  muscarine-like  action  and  the  nicotine 
stimulating  action  are  influenced  by  the  substituents, 
the  phenyl  group  in  particular  decreasing  the  muscar¬ 
ine  action  and  increasing  the  nicotine  stimulating 
action.  W.  O.  Ivermack. 

Action  of  choline  on  gaseous  metabolism.  H. 

Tangl  (Arch.  exp.  Path.  Pharm.,  1929,  439,  220— 
226). — Subcutaneous  injection  of  choline  into  fasting 
rats  increases  the  metabolism,  the  maximum  effect 
occurring  2 — 6  hrs.  after  administration. 

W.  0.  Kbrmack. 

Guanidine  structure  and  hypoglycaemia.  E. 

Bisohoef,  M.  Sahyun,  and  M,  L.  Long  (J.  Biol. 
Chem.,  1929,  84  ,  325 — 349). — A  number  of  guanidine 
derivatives  have  been  studied  with  respect  to  their 
hypoglycemic  activity  and  their  toxic  effect  on  the 
liver  and  kidney,  the  latter  being  measured  by 
changes  in  the  carbamide-  and  amino-acid-nitrogen 
of  the  blood.  In  the  aliphatic  and  alieyelic  series, 
the  toxicity  towards  the  kidney  appears  to  be  char¬ 
acteristic  of  the  guanidine  group,  whilst  hepatic 
injury  is  produced  by  those  derivatives  which  cause 
hypoglycemia,  and  in  a  parallel  degree.  Aliphatic 
guanidine  derivatives  containing  cyano-,  carbonyl, 
carboxyl,  or  hydroxyl  groups  are  devoid  of  toxicity 
and  of  hypoglycsemic  activity ;  acvlation  reduces 
the  toxicity  of  guanidine.  Aromatic  guanidine  deriv¬ 
atives  exercise  a  toxic  effect  distinct  from  that  of  the 
aliphatic  compounds;  some  of  them  have  also  a 
hypoglyeamiie  action.  The  diguanidinopolymethyl 
ones  (homologues  of  synthalin)  show  a  higher  degree 
of  hypoglycemic  activity  than  other  derivatives,  the 


activity  increasing  with  the  length  of  the  carbon 
chain.  Of  the  compounds  studied  so  far,  gnanyL 
piperidine  is  unique  in  showing  a  definitely  greater 
hypoglycemic  than  toxic  action,  and  in  producing  a 
rapid  hypoglycemia  (preceding  depletion  ^  of  the 
glycogen  stores)  in  which  respect  its  action  simulates 
that  of  insulin.  0.  R.  Harington, 

Substances  producing  hypoglycsemia.  I, 
Syntheses  of  guanidine  derivatives.  T.  Kumagai, 
S.  Kawai,  Y.  Shikinami,  and  T.  Hosono  (Sci. 
Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1929,  9,  271— 
275). — Hexamethylenedignanidine,  octamethylenedi- 
guanidine,  and  decamethylenediguanidine  (,f  synth¬ 
alin  ”)  are  approximately  equally  effective  in  pro¬ 
ducing  hypoglycemia  in  rabbits.  Octamethylene- 
diguanidine  is  slightly  more  active  than  the  other 
two  compounds.  The  following  compounds  are 
described,  the  guanidine  derivatives  being  produced 
by  the  condensation  of  5-methyl-^-thiocarbamide 
with  the  appropriate  amine ;  p  -3-  indolyleihylgtmib 
idine  hydriodide,  m.  p.  141 — 142°;  penkimethylene- 
diguanidine  mlphate,  decomp.  330° ;  hexamethylene- 
diguanidine  hydrochloride ,  m.  p,  179—180° ;  dibenzoyl 
octamethylenediamine ,  m.  p.  169*5° ;  odamethylene - 
diamine  hydrochloride,  m.  p.  284°  (decomp.) ;  octa- 
methylenediguanidine  hydrochloride,  m.  p.  176*5: 
decamefhylenediamine  hydrochloride,  m.  p.  309- — 310°, 
and  decamethylenediguanidine  hydrochloride,  m.  p, 
193°.  W.  O.  Kermaok. 

Distribution  of  quinine  in  the  blood.  0.  S. 
Gibbs  (Proc.  Nova  Scotian  Inst.  Sci.,  1928,  17, 
114 — 115). — Blood  containing  quinine  was  separated 
by  centrifuging  into  a  serum  layer  and  a  blood-cell 
layer.  The  quinine  was  found  to  be  equally  dis¬ 
tributed  between  the  two  layers.  When  the  blood 
is  hsemolysed  before  being  centrifuged,  the  lower 
layer,  containing  the  “  ghosts  ”  of  cells,  has  6 — 40% 
more  quinine,  owing  probably  to  adsorption  on  the 
cells.  A  modification  of  Ramsden  and  Lapkin’s 
method  for  the  determination  of  quinine  gave  unsatis¬ 
factory  results  (cf.  King  and  Acton,  A.,  1921,  i,  474). 

B.  W.  Anderson. 

Action  of  vapours  of  ethyl  and  methyl  alcohols, 
ether,  and  chloroform,  and  of  illuminating  gas 
on  leucocytes.  (Signa.)  (X  Forti  (Atti  R.  Acead. 
Lined,  1928,  [vi],  8,  700 — 705). — The  amoeboid 
activity  of  the  leucocytes  of  toad’s  blood  is  paralysed 
in  a  few  minutes  by  the  vapour  emitted  by  small 
quantities  of  ethyl  or  methyl  alcohol,  ether,  or  chloro¬ 
form.  Illuminating  gas  (40 — 50%  of  carbon  mon¬ 
oxide)  produces  first  increased,  and  later  gradually 
diminishing  movement  of  the  leucocytes,  complete 
arrest  setting  in  only  after  8  or  9  bis.  According 
to  the  duration  of  the  action,  these  effects  may  be 
either  permanent  or  transitory.  T.  H.  Pope. 

Combined  narcosis.  I.  Ether  and  chloro¬ 
form.  II.  Nitrous  oxide  and  ether.  III. 
Acetylene  and  ether.  L.  Lender  (Arch.  exp.  Path. 
Pharm.,  1929,  139,  179—200,  201—210,  211—219). 
— I,  When  white  mice  are  anaesthetised  by  mixtures 
of  chloroform  and  ether  the  speed  of  narcotisation 
increases,  whilst,  relatively  to  the  dose  necessary  for 
light  narcosis,  the  narcotic  range  (ef.  A.,  1928,  920) 
decreases,  as  the  proportion  of  ether  in  the  mixture 
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m  increased.  The  secondary  toxic  action  of  the 
anaesthetic  also  decreases  with  increase  in  the  pro¬ 
portion  of  ether. 

II.  With  mixtures  of  nitrous  oxide  and  other  the 
anesthetic  action  is  nob  additive,  but  with  addition 
of  nitrous  oxide  to  the  mixture  the  total  anaesthetic 
effect  tends  to  decrease.  The  narcotic  ranges  of  the 
mixtures  investigated  were  approximately  the  some 
os  that  of  pure  ether, 

III.  The  relative  narcotic  range  of  mixtures  of 
acetylene  and  ether  is  approximately  independent 
of  the  proportion  of  the  two  anesthetics.  The 
anesthetic  effect  of  such  mixtures  is  an  additive 
function  of  the  constituents,  W.  O,  Kermack. 

Relative  physiological  properties  of  certain 
5  :  5-dialkyl-  and  1 -aryl-5  :  5-dialkylbarbituric 
acids.  A.  M.  Hjort  and  A.  W.  Box  (J.  Pharm. 
Exp.  Ther,,  1929,  35,  155 — 164). — The  anesthetic 
action  on  mice  has  been  studied.  In  the  case  of 
5 : 5-diethylbarbituric  acid  the  introduction  of  a 
1-aryl  group  does  not  improve  hypnotic  properties, 
but  in  the  cases  of  5-etliyl-5-?i-propyl-  S-ethyl-S-n- 
butyl-,  5  -  ethyl  -5-isohu  ty  1- ,  and  5-ethyl -5- t^oamyl- 
barbituric  acids,  the  presence  of  a  1-aryl  group  decreases 
the  toxicity  of  the  compound  and  hence  improves 
it  m  a  hypnotic.  Neither  1  :  3-diphenyl-5-ethyl- 
barbituric  acid  nor  the  p-ethoxyplienylmonourcide 
of  cthyl-n-butylnialonio  acid  has  anaesthetic  action. 
The  following  barbituric  acids  have  been  prepared  : 
l-p-lolyl-5  :  5-diethyl-t  m.  p.  152—153°;  1-p -anisyl- 
5  : 5-diethyl-,  m.  p.  120—127°;  1-p -ethoxy phenyl  - 

♦5:5 -diethyl*,  m.  p.  152—153°;  1-p -chlorophenyl- 
5  :  o-diethyl-,  m.  p.  135 — *136° ;  l-p-bromophenyl- 
8  :  5-diethyl-,  m.  p.  186° ;  I-phe?iyl-5-ethyl-5-propyl- , 
m.  p.  152 — 153°;  l-phenyl-5-ethyl-5-isobutyl-,  m.  p. 
149° ;  l-phenyl-5-ethyl-5-n-butyl-,  gummy ;  l-phenyl-5- 
ethyl-5-imamyl-,  m.  p,  130°;  1:3 -diphenyl-5-elhyl-, 
m.  p.  145s;  also  the  p- ethoxy ph enylmon o ureide  of 
dhyl-n-but ylmalonie  acid ,  m.  p.  124—125°. 

W.  0.  Kermack, 

11  Noctal  ”  and  44  pernocton.”  III.  Behaviour 
‘in  the  organism,  IV.  Determination  of  the 
activity  of  similar  barbituric  acids.  V. 
Influence  of  the  structure  of  the  alkyl  group  on 
the  activity.  I\  Boedecker  and  H.  Ludwig 
(Arch.  exp.  Path.  Pharm.,  1.929, 139*  353 — 356,  357 — 
360,  361 — 372).— III.  5-  ^oPropyl-5-aeetonyl  bar  bit- 

uric  acid  and  D-tsopropyl-S-carboxymethylbarbiturie 
acid,  into  which  “  noctal  ”  (5 -isopropyl-5 -P-bromoaUyl- 
barbituric  acid)  is  presumably  converted  in  the 
animal  organism,  are  without  toxic  action.  The 
corresponding  sec. -butyl  compounds  derived  from 

pemoeton  ”  {5-sec. -butyl-5-p-bromoallylbarbituric 

acid)  are  likewise  inactive. 

IV.  The  following  compounds  are  all  strong 
hypnotics  :  54$0propyi-5-y-bromoallyl- ,  5-isopropvl- 
5-P-ehloroallyl-,  5-isopropyl-5-Py-dibromoallyl-,  5-di- 
(P-bromoallyl)-,  and  5  :  5-di(chloroallyl) -barbituric 
acids. 

V.  Of  the  following  barbituric  acids  :  5-a-methyl- 
butyl-5-aIlyl-,  o-a-metliylbutyl-P-bromoaUyl-,  5-sec.- 
butyl-5-allyi-,  5-see. -butyl-5- p-ehloroallyl-,  5-a-phenyl- 
propyl-o-allyl-,  B-t^opropyl-o-P-bromoallyh,  5-iso- 
^ropyl-5-3-chloroalIyl-,  5  -a-ethy  Ipr  opy  1-  5  -  g-  bromo- 


allyl-,  and  O-dimethylpropyl-S-P-bromoallyl-,  those 
containing  an  asymmetric  carbon  atom  are  par¬ 
ticularly  potent  hypnotics.  The  physiological  and 
pharmacological  actions  of  “  pernocton  ”  have  been 
investigated.  W.  O.  Ivekmack. 

44  Avertin.”  A.  Welsch  (Arch.  exp.  Path. 
Plmrm.,  1929,  139.  302 — 312), — After  administration 
of  “  aver  tin  **  the  bromine  of  the  compound  is 
quantitatively  excreted  in  the  urine  within  48  hrs. 
The  urine  gives  Arnold's  reaction  (with  sodium  nitro- 
prusside  and  alkali)  much  more  markedly  than  does 
normal  urine  and  it  contains  a  substance  which 
inhibits  the  reduction  of  Fehling’s  solution.  Prom 
the  urine  after  precipitation  with  lead  acetate  a 
barium  salt  was  obtained  which  was  apparently  an 
impure  mixture  of  the  barium  salts  of  cystine  and  of 
“  avertin  ”-glycuronie  acid  from  which  this  latter 
acid  was  isolated.  W,  O.  Kermack. 

Use  of  magnesium  as  an  aid  in  anaesthesia. 
I.  Neuwirth  and  G.  B.  Wallace  (J.  Pharm.  Exp. 
Ther.,  1929,  35,  171 — 187). — Administration  of  mag¬ 
nesium  sulphate  or  lactate  to  dogs  by  mouth  or  per 
rectum  does  not  raise  the  magnesium  content  of  the 
serum  to  the  level  at  which  analgesic  action  is  pro¬ 
duced,  viz,,  5  mg.  per  100  c.c.  This  level  is  reached 
by  the  administration  subcutaneously  of  0*25  g.  of 
magnesium  sulphate  per  kg.  body- weight.  Profound 
anaesthesia  occurs  when  the  serum-magnesium  is 
20  mg.  or  more  per  100  c.e.  It  is  considered  unlikely 
that  magnesium  salts  are  of  use  in  colonic  anaesthesia 
mixtures  or  in  obstetrical  analgesia  when  employed  in 
the  usual  doses.  W.  0.  Kermack. 

Action  of  large  amounts  of  iron,  II.  Action 
on  blood,  growth,  fertility,  and  lactation.  K. 
Waltner  (Biochem.  Z.,  1929,  205,  467—472;  ef.‘ 
ibid.,  1927,  188,  38). — Bats  receiving  an  addition  of 
2%  of  reduced  iron  to  a  complete  diet  show  no 
change  in  the  blood,  but  with  a  rachitic  diet  anosmia 
develops.  The  iron  also  delays  growth  at  the  age 
susceptible  to  rickets.  The  lessened  fertility  and 
secretion  of  milk  produced  by  the  reduced  iron  are 
cured  by  vitamin-D.  J.  H.  Biretxshaw. 

1  Physiological]  action  of  sulphur.  L.  Pix- 
cussen  and  E.  Gorxxtzkaja  (Z.  klin.  Med.,  1928, 
108,  369—377;  Chem.  Zentr.,  1928,  ii,  1347).— 
After  application  of  sulphur  the  blood -sugar,  -diastase, 
and  -catalase  are  unchanged,  but  the  tributyrin 
esterase  is  diminished.  A.  A.  Eldridge. 

Toxicology  of  bismuth,  II,  Distribution  in 
the  organism  after  injection  of  aqueous  solutions 
of  bismuth  compounds.  R.  PabRe  and  M.  Picox 
(J,  Pharm.  Chim.,  1928,  [viii],  9,  97—112;  cf.  A., 
1928,  1280).* — A  study  of  the  distribution  of  bismuth 
in  the  tissues  after  intravenous  injections  of  aqueous 
solutions  of  bismuth  cacodylate,  “  bismuth  campho- 
carbonate,”  and  ammoniacal  bismuth  citrate. 

B.  A.  Eagles. 

Excretion  of  bismuth  from  the  human  organ¬ 
ism.  W.  Exgelhardt  (Arch.  Dermat.  Syphilis, 
1928.  156,  1—42;  Chem.  Zentr,,  1928,  ii,  1461).— 
Considerable  quantities  of  bismuth  are  excreted  in 
the  faeces  and  urine  during  treatment  of  syphilis  by 
bismuth  preparations.  Up  to  50%  is  so  excreted, 
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most  rapid  excretion  taking  place  after  intravenous 
injection.  Oil  suspensions  are  irregularly  excreted. 

A.  A.  Eldridge. 

Electrolytic  determination  of  lead  in  urine.  T. 
Cooksey  and  S.  G.  Walton  (Analyst,  1929,  54, 
97 — 99). — The  urine  is  made  acid  with  acetic  acid 
and  lead  deposited  elcctrolytically.  The  deposit  is 
dissolved  in  nitric  acid  and  converted  into  chloride, 
and  lead  is  determined  by  comparing  the  turbidity 
resulting  on  addition  of  a  solution  of  potassium 
metabisulphite  against  a  standard.  The  lead  con¬ 
tent  of  normal  urine  varies  between  0*02  and  0  05 
mg. /litre ;  mean,  0*04.  J,  S.  Carter. 

Resistance  of  the  nematodef  Anguillula  aceti, 
EhrenJberg,  to  various  protoplasmic  poisons. 
J.  BelehrAdek  and  V.  Necasova  (Bull.  Soc.  Chim. 
biol.,  1929,  11,  65—69 ;  cf.  A.,  1928,  1279).— 
Anguillula  aceti  resists  the  action  of  2*5%  aluminium 
chloride  and  2%  barium  chloride  solutions  for  consider¬ 
able  periods.  The  times  of  survival  to  potassium 
cyanide,  mercuric  chloride,  and  cupric  chloride  are 
greater  than  those  of  Cypris  and  Tubifex.  The  resist¬ 
ance  is  probably  connected  with  the  constitution  of 
the  epidermal  tissue.  G.  A.  C.  Gough. 

Strontium  thioacetate  as  an  antidote  in 
poisoning  by  mercuric  chloride.  C.  C.  Haskell 
and  J.  C.  Forbes  (J.  Pharm.  Exp.  Ther.,  1929,  35, 
147 — 153). — Dogs  poisoned  by  mercuric  chloride 
administered  either  orally  or  intravenously  were 
apparently  not  benefited  by  the  administration  of 
strontium  thioacetate.  W.  0.  Kekmack, 

Effect  of  X-rays  on  the  process  of  enzyme 
formation  in  the  isolated  pancreas.  A.  I. 
Bogayeyskx  and  B.  Goldstein  (Zhur.  exp.  Biol. 
Med.,  1928,  9,  328 — 334) . — Stimulation  of  the  gland 
cells  by  the  action  of  X-rays  on  the  perfused  pancreas 
yields  a  fluid  containing  a  greater  concentration  of 
amylase  and  lipase.  An  excessive  dose  diminishes 
the  activity.  Chemical  Abstracts. 

Absolute  absorption  spectrum  of  the  respir¬ 
atory  enzyme.  Photochemical  dissociation  of 
iron  pentacarbonyl.  0.  Warburg  and  E.  Nege- 
lein  {Biochem.  Z.,  1929,  204,  495— 499).— Certain 
results  communicated  in  former  papers  (cf.  A.,  1928, 
549,  851, 1390 ;  this  voL,  216)  require  to  be  multiplied 
by  the  factor  2*2.  The  photochemical  dissociation 
of  iron  pentacarbonyl  has  been  reinvestigated  and  it 
has  been  found  that  one  molecule  of  carbon  monoxide 
per  quantum  of  light  is  split  off.  W.  McCartney. 

Cytochrome  and  respiratory  enzymes.  D. 
Keilin  (Proc.  Roy.  Soc.,  1929,  B,  104,  206—252). 
— Yeast  cells  contain  a  powerful  indophenol- oxidase 
system  which  is  easily  revealed  by  the  oxidation  of 
p-phenylenedi amine .  The  oxidase  is  thermolabile, 
being  irreversibly  destroyed  .by  boiling  or  heating 
to  70°,  is  strongly  inhibited  by  potassium  cyanide 
and  hydrogen  sulphide  but  not  by  sodium  pyro¬ 
phosphate.  This  oxidase  system  is  inhibited  by  the 
reducing  systems  of  the  cells  and  so  is  active  only  in 
presence  of  various  narcotics  such  as  urethane  or 
after  the  cells  have  been  warmed  for  14  hrs.  at  52° 
or  cooled  to— 2°.  Dried  yeast  and  zymin  give  only 
feeble  reactions.  The  oxidase  system  is  inhibited 


by  carbon  monoxide,  which  appears  to  form  an 
inactive  compound  with  it.  This  compound  is,  how¬ 
ever,  readily  destroyed  by  oxygen  and  by  light. 
Quantitative  measurements  by  means  of  a  Barcroft 
manometer  demonstrate  that  the  amount  of  carbon 
monoxide  combined  with  the  yeast  oxidase  is  pro¬ 
portional  to  the  partial  pressure  of  the  carbon  mon¬ 
oxide  and  that  the  oxidase  molecule  has  much  greater 
affinity  for  oxygen  than  for  carbon  monoxide.  The 
oxidase  activity  of  yeast-cells  and  the  total  respiratory 
activity  are  with  a  few  exceptions  similarly  affected 
by  reagents.  An  oxidase  system  with  properties 
similar  to  but  not  identical  with  that  found  in  yeast 
is  present  in  a  preparation  of  washed  heart-muscle. 
The  properties  of  polyphenol- oxidase  from  potato 
have  also  been  investigated.  This  enzyme  can  be 
obtained  as  a  clear  solution  unlike  the  former  two, 
which  it  has  not  so  far  been  possible  to  separate 
from  cellular  material.  It  is  considered  that  the 
indophenol- oxidase  plays  an  important  role  in  cell 
metabolism.  The  properties  of  the  components  of 
living  cells  which  are  derivatives  of  hcematin  are 
described.  Cytochrome  is  composed  of  three  hcematin 
compounds,  a1,  bl ,  and  c1,  and  an  unbound  haematin 
compound  similar  to  the  protohaematin  of  haemo¬ 
globin,  of  “which  the  components  a1  and  c1  are  not, 
whilst  the  other  two  are  autoxidisable.  It  appears 
that  the  factors,  e.g potassium  cyanide,  propionitrile, 
hydrogen  sulphide,  carbon  monoxide,  drying  the  cells, 
treating  them  with  alcohol  or  acetone,  which  inhibit 
the  activity  of  indophenol  also  inhibit  the  oxidation 
of  cytochrome,  whilst  the.  factors,  e.g.,  narcotics  or 
warming  to  52°,  which  have  little  effect  on  the  activity 
of  indophenol  -  oxidase  do  not  inhibit  the  oxidation 
of  cytochrome.  It  is  concluded  that  cytochrome  is 
oxidised  by  the  indophenol-oxidase.  Cytochrome  in 
the  living  cell  is  reduced  in  presence  of  dehydrases  by 
the  hydrogen  donators  present,  which  are  themselves 
oxidised.  Cytochrome  is  thus  considered  to  act  as 
an  oxygen  carrier  in  the  oxidation  of  the  cell  metabol¬ 
ites,  being  alternately  oxidised  through  the  action  of 
the  oxidase  and  reduced  through  the  action  of  the 
dehydrase.  Some  other  possible  functions  of  intra¬ 
cellular  hsematin  compounds  are  discussed  as  well  as 
the  nature  of  the  oxidase.  W.  O.  Kermack. 

Dextrose-oxidase.  II.  D.  Muller  (Biochem. 
Z.,  1929,  205,  111 — 143). — In  the  press  juice  and  in 
the  alcohol,  alcohol-ether,  and  acetone  precipitates 
of  the  press  juice  of  Aspergillus  niger  an  enzyme  is 
present  which  can  oxidise  dextrose  to  gluconic  acid, 
atmospheric  oxygen  being  absorbed.  The  enzyme 
oxidises  mannose  and  galactose  less  readily,  but  does 
not  attack  loevulose,  xylose,  arabinose,  calcium 
gluconate,  dihydroxyacetone,  glycerol,  and  acet¬ 
aldehyde.  The  oxidase  does  not  act  in  an  atmosphere 
of  hydrogen.  Its  pa  optimum  is  5*5 — 6*5  and  its 
action  increases  from  0  to  30°,  inactivation  occurring 
at  73°.  Its  action  is  not  assisted  by  phosphate  or 
insulin.  The  activity  of  the  oxidase  rapidly  decreases 
on  keeping.  The  enzyme  is  also  present  in  the  press 
juice  of  Penicittium  glaucum. 

P.  W.  Clutterbuck. 

Action  of  ptyalin  on  starch.  I.  J.  R.  Broeze 
(Biochem.  Z.,  1929,  204,  286 — 302). — The  decom- 
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position  of  starch  by  pfcyalin  has  been  followed  by 
means  of  viscosity  measurements.  The  velocity  of 
enzymic  hydrolysis  was  proportional  to  the  concen¬ 
tration  of  the  enzyme.  The  enzyme  was  not  reduced 
in  activity  by  its  action  on  the  starch.  The  temper¬ 
ature  coefficient  of  the  velocity  of  the  reaction  at 
20 — 30°  was  2.  No  regeneration  of  the  heated  enzyme 
could  be  observed.  Evidence  is  given  for  supposing 
that  the  flocculation  of  the  starch  and  the  checking 
of  the  reaction  which  occur  during  the  process  are 
due,  respectively,  to  the  existence  of  sensitive  spots 
on  the  starch  particles  and  to  tho  enveloping  action 
of  some  of  the  particles,  when  swelling,  on  others. 

W.  McCartney. 

Action  of  fluorescent  dyes  in  the  dark  on 
diastase.  6.  Claus  (Biochem,  Z,,  1929,  204,  456— 
466).— Diastase  from  germinating  roots  grown  from 
seeds  treated  with  eosin  is  more  active  than  that 
from  normally  grown  roots.  The  dyes  of  the  fluor¬ 
escein  series  and  phenosaf ranine  added  to  starch - 
diastase  solution  accelerate  tho  decomposition  of  the 
starch,  the  magnitude  of  acceleration  varying  accord¬ 
ing  to  the  dye  used  and  being  greatest  with  pheno- 
safranine  and  eosin  and  least  with  phloxin  and 
erythrosin.  The  acceleration  of  decomposition  occurs 
only  at  $%  values  removed  from  the  optimum  for  the 
action  of  diastase,  but  it  exceeds  considerably  that 
produced  at  the  most  favourable  pa  without  addition 
of  eosin.  Diastases  of  different  origins  may,  in 
consequence  of  the  presence  of  impurities,  produce 
different  effects  and  malt  diastase  should  always  be 
employed.  The  action  of  diastase  from  saliva  can 
also  be  stimulated  by  the  dyes,  although  negative 
results  were  obtained  with  extract  of  Aspergillus 
oryzm,  W.  McCartney. 

Determination  of  catalase  in  barley-malt, 
if.  0.  Charmanbarian  (Biochem.  Z.5  1929,  204, 
389— 396).— On  continued  extraction  the  catalase  of 
malt  from  barley  loses  some  of  its  power  to  decompose 
hydrogen  peroxide,  but  the  length  of  the  period  of 
extraction  does  not  influence  the  reaction  of  the* 
medium  and  hence  factors  which  might  affect  the 
activity  of  the  catalase  are  not  introduced.  Un¬ 
extracted  barley-malt  always  decomposes  more 
hydrogen  peroxide  than  do  extracts  and  it  is  con¬ 
cluded  that  the  variations  which  occur  in  the  power 
of  the  catalase  are  chiefly  due  to  the  degree  of  its 
dispersion  in  the  medium.  W.  McCartney. 

Action  of  proteolytic  enzymes  on  the  benzoyl 
and  phthalyl  derivatives  of  polypeptides.  I. 
Action  of  intestinal  erepsin  and  of  yeast  prot¬ 
ease  on  phthalylglyeylglycme  and  phthalyldi- 
glycylglycine.  II.  Action  of  tissue  proteases 
on  benzoyl-  and  phthalyl-glycylglycino.  III. 
Action  of  pancreatic  proteases  on  benzoyl-  and 
phthalyl-glycylgiycine.  S.  Utzino  (J.  Biochem. 
Japan,  1928,  9,  453 — 463). — I.  Yeast  protease  attacks 
both  compounds,  but  intestinal  erepsin  hydrolyses 
only  the  latter. 

II.  Phthalylglyeine  and  phthalylglycylglyelne  were 
not  hydrolysed.  Maceration  juice  hydrolyses  glycyl- 
glycine  and  leueylglyeine ;  pig-kidney  maceration 
juice  hydrolyses  benzoylglycine,  benzoylglyeylglycine, 
and  glycylglyeine.  Benzoyl-  and  phthalyl-glyeyl- 


glycine  are  not  hydrolysed  by  beef  muscle  or  pig- 
Hver  press  juice,  rabbit-muscle  or  -liver  maceration 
juice,  or  rabbit-liver  pulp. 

HI.  The  compounds  are  hydrolysed  by  panereatin, 
pig-pancreas  pulp,  pancreas  press- juice,  and  glycerol 
extracts  of  dry  pancreas  preparations,  and  by  the 
trypsin  fraction  which  hydrolyses  edestin  but  not 
glycylglyeine .  Chemical  Abstracts . 

Effect  of  alkaloids  on  an  alcoholic  extract  of 
fibrin  peptone  (peptic  digest).  M.  A.  Bakuzin 
and  T.  A.  Genre  (Zhur.  exp., Biol.  Med.,  1928,  9, 
221 — 223). — Strychnine,  brucine,  quinine,  codeine, 
morphine,  or  theobromine  removes  tyrosine  from 
the  extract.  The  action  of  the  alkaloid  is  similar  to 
that  of  enzymes,  and  it  is  suggested  that  alkaloids 
are  crystalline  toxins.  Some  alkaloids  of  high  mol. 
wb.  are  considered  to  be  colloidal, 

Chemical  Abstracts. 

Stereochemical  action  of  animal  phosphatase. 
A.  Qualm  (Biochem.  Z.,  1929,  205,  320—324).— 
Phosphatase  from  the  liver  and  from  the  kidney  of 
the  rabbit,  like  mould  phosphatase,  first  sets  free 
i-borneol  from,  salts  of  cfl-borneolphosphorie  acid. 

J,  H.  Birkinshaw. 

Sulphatase.  X.  F.  Weinmann  (Biochem.  Z., 
1929,  205,  214 — 218). — The  preparation  of  potassium 
3-methylcvcfohexylphenyl  sulphate  and  its  hydrolysis 
by  takasulphatase  are  described,  the  hydrolysis  being 
practically  complete.  P.  W.  Clutterbuck. 

Significance  of  some  auxo-sub stances  in  the 
urease  reaction,  M.  Kitagawa  (J.  Biochem. 
Japan,  1928,  9,  347 — 352). — Urease  free  from  auxo- 
substance  retains  its  activity  provided  that  the 
inhibitor  is  completely  removed  from  the  system. 
Since  the  addition  of  an  auxo -substance  causes  the 
formation  of  an  undissociable  compound  with  the 
inhibitor  and  liberates  free  active  urease,  the  activity 
is  determined  by  the  relative  amounts  of  auxo- 
substance  and  inhibitor  in  the  system. 

Chemical  Abstracts. 

Systematic  study  of  some  Torulcc.  F.  C. 
Harrison  (Trans.  Boy.  Soc.  Canada,  1928,  [ili],  22, 
V,  187—225). 

Plant  phosphatides.  VIII.  Phosphatides  of 
yeast.  V,  Graee  (Biochem.  Z.,  1929,  205,  256— 
258). — Pure  cultures  of  yeast  are  subject  to  autolysis 
at  28—30°  for  36  hrs.  and  dialysed  against  distilled 
water .  The  dialysate  contained  considerable  amounts 
of  phosphatide  but  no  protein, 

P.  W.  Clutterbuck. 

Relation  between  the  production  of  lactic  acid 
and  the  growth  of  yeast,  E.  Aubel  (Compt.  rend., 
1029,  188,  578 — 580). — The  hypothesis  that  the 
energy  absorbed  in  the  growth  of  yeast  arises  from 
the  conversion  of  dextrose  into  lactic  acid  (A.,  1926, 
1277)  is  shown  to  be  untenable,  since  the  amount 
of  the  last-named  product  appears  to  possess  no 
relation  to  the  amount  of  growth. 

G.  A.  C.  Gough. 

8poralatio.il  of  yeast,  H,  Stantial  (Trans.  Boy. 
Soc.  Canada,  1928,  [ill],  22,  III,  257 — 261). — Experi¬ 
ments  to  determine  the  conditions  of  sporulation  of 
yeast  are  discussed.  Whether  yeast  will  form  spores 
or  not  depends  on  the  presence  or  absence  of  some 
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constituent  of  wort,  fruit  juices,  lettuce,  etc.  The 
juice  of  grape-fruit  gave  the  best  results. 

A.  J.  Mee, 

Persistence  of  acclimatisation  to  fluoride, 
after  sporulation  of  yeast,  EL  Stantial  (Trans, 
Roy.  Soc.  Canada,  1928,  [iii],  22,  III,  263—265).— 
Experiments  aro  described  which  prove  that  yeast 
from  “  fluorido  spores/*  i,e,y  yeast  formed  by  the 
germination  in  liuoride-froe  wort  of  spores  which  had 
been  formed  in  the  absence  of  fluorido  from  acclim¬ 
atised  yeast,  is  much  more  tolerant  of  fluoride  than  is 
yeast  formed  in  parallel  experiments  from  unacclim¬ 
atised  yeast.  A.  J.  Mee. 

Isolation  and  identification  of  bios  I  ;  its 
absorption  by  and  recovery  from  yeast,  E,  V. 
Eastcott  (Trans.  Roy.  Soc.  Canada,  1928,  [III],  22, 
HI,  267), — Pure  bios  I  has  been  obtained  from  tea- 
dust  and  shown  to  bo  identical  with  inactive  inositol. 
The  amount  of  inositol  taken  up  by  yeast  is  1*2  X 
10  13  g,  per  cell.  A.  J,  Mee. 

Chemical  derivatives  of  bios  II.  E.  M. 
Sr AR.ni ho  (Trans.  Roy.  Soc,  Canada,  1928,  [iii],  22, 
111,  271). — Rios  II  may  bo  purified  by  conversion 
into  some  derivative  which  can  itself  be  raoro  easily 
purified,  and  then  treating  this  with  alkali.  Acylation 
seems  the  most  promising  method.  The  product  of 
this  treatment  is  without  effect  on  the  rate  of  repro¬ 
duction  of  yeast  until  u  activated  ”  by  sodium 
hydroxide.  A.  J,  Mee. 

Giant  yeast  cells.  M.  Holt  (Trans.  Roy.  Soc. 
Canada,  1928,  [iii],  22,  III,  269— 270).— Yeast  left 
to  bud  in  a  solution  of  sugar  and  salts  to  which  certain 
amino-acids  have  been  added  gives  rise  to  abnormally 
largo  cells.  The  substances  capable  of  promoting 
this  growth  arc  aspartic  acid,  glutamic  acid,  glycine, 
and  alanine.  This  reaction  may  be  peculiar  to 
certain  races  of  yeast.  A.  J.  Mee. 

Extraction  and  purification  of  co-zymase  from 
yeast.  K.  MyrbAck  (Svensk  Kem.  Tidskr.,  1929, 
41,  3—8;  of.  A.,  1924,  i,  91S;  1927,  993;  1928, 
1284). — Brewer’s  yeast  is  washed  in  running  water 
until  the  effluent  is  almost  colourless,  filtered,  and 
pressed.  The  powdered  material  is  stirred  with  4 
vols.  of  water  at  80°  for  10  inin.,  and  the  solution 
filtered  hot,  whereby  an  average  extraction  of  60% 
of  the  total  co-zymase  is  obtained.  For  further 
purification  the  extract  is  evaporated  in  a  vacuum 
and  dialysed,  the  co-zymase  passing  through  the 
collodion  membrane.  After  removal  of  inactive 
impurities  from  the  dialysate  by  precipitation  with 
neutral  lead  acetate,  the  co-zymase  can  be  precipi¬ 
tated  by  the  addition  of  lead  acetate  and  sodium 
hydroxide  to  the  filtrate,  but  as  an  excess  of  either 
reagent  prevents  complete  precipitation  it  is  difficult 
to  obtain  a  good  yield.  A  better  method  is  to  pre¬ 
cipitate  the  excess  of  lead  with  hydrogen  sulphide, 
and  remove  the  latter  from  the  filtrate  by  a  current 
of  air.  An  excess  of  mercuric  acetate  is  added,  the 
precipitate  separated  by  centrifuging  after  keeping 
tor  2  hrs.,  suspended  in  water,  and  treated  with 
hydrogen  sulphide.  The  filtrate  after  removal  of 
hydrogen  sulphide  contains  90%  of  the  co-zymase 
originally  present.  The  purity  of  the  product  can 


be  determined  by  the  method  of  Euler  and  Myrbaek 
(A.,  1924,  2,  918).  Attempts  to  separate  co-zymase, 
in.  view  of  the  marked  pentose  reactions  it  exhibits, 
by  precipitation  with  a  mixture  of  copper  sulphate 
and  calcium  hydroxide  were  not  successful. 

H.  E.  Harwood. 

Regulated  enzymic  dismutation  by  the  keto- 
aldehyde  mutase  of  U.  subtilis.  A,  Gualdi  (Bio- 
ehem  Z.,  1929,  205,  318— 319) —Dismutation  of 
phenylglyoxal  hydrate  by  B.  subtilis  gives  a  preponder¬ 
ance  (84%)  of  d~m andelic  acid.  J.  H.  RmmsHAW. 

Question  of  the  identity  of  mutase  and  keto- 
aldehyde  mutase.  0.  Neuberg  and  M.  Kobel  (Z, 
physikal.  Cliem.,  1928,  139,  631—646). — A  kinetic 
study  of  the  dismutation  of  acetaldehyde  and  methyl- 
glyoxal  by  the  action  of  various  bacteria.  Experi¬ 
ments  with  freshly-prepared  suspensions  of  bacteria 
were  carried  out  at  37°  with  solutions  0*0  LM]  0*0241, 
G-04M  for  methylglyoxal  and  0*02Jf,  0*O4J£,  0  0SJI 
for  acetaldehyde.  The  course  of  the  reaction  was 
followed  by  determining  the  amount  of  unchanged 
substance  by  titration,  using  the  hydroxy lamine 
sulphate  method  for  acetaldehyde  and  the  iodo- 
metrie  method  for  methylglyoxal.  Two  series  of 
experiments  were  carried  out ;  to  the  first  only  the 
bacterial  suspension  was  added  but  to  the  second 
calcium  carbonate  was  also  added  in  order  to  maintain 
a  constant  pu  throughout  the  reaction.  With  B. 
Pasteurianum  and  B.  ascendens  transformation  of  both 
substances  follows  the  same  course ;  it  is  also  the 
same  with  these  two  bacteria  whether  the  solution  is 
acid  or  neutral.  On  the  other  hand  with  B.  Ddbrucki 
the  dismutation  of  methylglyoxal  proceeds  much 
more  quickly  than  that  of  acetaldehyde,  whether  in 
neutral  or  acid  solution.  The  same  difference  is 
found  with  B.  lactis  aerogenes,  but  not  to  such  a 
marked  extent.  Using  yeast  the  change  of  both 
substances  proceeds  at  nearly  the  same  rate  in  dilute 
solution,  but  in  more  concentrated  solutions  methyl¬ 
glyoxal  is  transformed  more  quickly  than  acetaldehyde. 

R.  N.  Kerr. 

Characterisation  of  the  group  of  Aspergillus 
niger.  II.  Importance  of  acid  substrates  for 
the  characterisation  and  growth  of  the  mould. 
K.  Rebxhatjer  (Biochem.  Z.,  1929,  205,  240—244).— 
A.  niger  is  very  sensitive  to  acids  and  only  small 
amounts  are  formed  unless  some  means  for  its  neutral¬ 
isation,  e.g.,  calcium  carbonate,  is  present.  The 
mould  is  differently  resistant  to  different  acids. 
Successive  sowing  of  spores  on  acid  substrates  increases 
the  acid-forming  power.  P.  W.  Clutterbuck. 

Formation  of  citric  and  oxalic  acids  by  Asper¬ 
gillus  niger.  S.  Kostytschev  and  V.  Tsches- 
xokov  (Planta.  Arch,  wiss.  Bot.,  1927,  4,  1SI — 200; 
Chem.  Zenfer.,  1928,  ii,  1452). — Formation  of  citric 
acid  is  favoured  by  acidity,  and  of  oxalic  acid  by 
alkalinity,  of  the  medium.  In  young  cultures  citric 
acid  is  not  formed  so  long  as  nitrogen  is  utilised  from 
the  nutrient  solution.  Citric  acid  is  considered  to  he 
necessary  for  the  synthesis  of  amino-acids. 

A.  A.  Eldridge. 

Fermentative  hydrolysis  of  asparagine  by  the 
mycelium  of  Aspergillus  niger .  D.  Bach  (Bulk 
Soc.  Cliim.  biol.,  1929,  11,  119 — 145). — A  more 
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detailed  account  of  work  already  published  (this  vol., 
108}, 

Formation  of  diastase  by  Aspergillus  oryzm. 
G.  L.  Pukkb  (Bee.  trav.  bot.,  1927,  24,  583—630 ; 
Chem.  Zentr.,  1928,  ii,  1444). — On  buffered  solutions 
(0*5%  of  potassium  monohydrogen  phosphate)  A. 
oryzm  forms  large  quantities  of  diastase ;  the  chemical 
composition  of  the  nutrient  solution  is  without 
influence.  On  unbuffered  solutions  the  mould  grows 
less  readily,  forms  more  acid  and  scarcely  any  diastase ; 
aerobic  respiration  takes  place.  The  acid  is  appar¬ 
ently  oxalic,  which  may  inactivate  the  enzyme  by 
chemical  union.  A.  A.  Eldridge. 

Chemical  constituents  of  the  spores  of  Asper¬ 
gillus  m'tjzw .  M.  Su mi  (Bioehem.  Z.,  1929,  204, 
412— 413)  —The  sterol  isolated  from  the  spores 
(cf.  A.,  1928,  927)  is  now  found  to  be  ergosteroL 

W.  McCartney. 

Penicilllmn  glaucum.  Production  of  methyl 
ketones  from  triglycerides  or  fatty  acids  in  the 
metabolism  of  the  mould.  II,  O.  Acklin  (Bio- 
ehem.  Z.,  1929,  204,  253— 274) —The  normal  fatty 
acids  (except  butyric  and  valeric  acids)  are  decom¬ 
posed  by  P.  glaucum  in  such  a  way  that  corresponding 
methyl  ketones  are  formed,  (S-Hydroxy-aeids  are 
not  formed  as  intermediate  stages  in  the  process  and 
evidence  is  given  for  supposing  that  keto-acids  are 
first  produced.  These,  if  stable,  are  converted 
directly  or  indirectly  into  methyl  ketones  (or  even, 
finally,  into  secondary  alcohols  by  reduction);  if 
unstable,  they  are  converted  first  into  (3 -hydroxy - 
acids,  then  into  carbon  dioxide  and  water.  Quantita¬ 
tive  experiments  on  the  decomposition  by  P,  glaucum 
of  hexoic  acid  (or  of  trihexoin)  show  that  the  course 
of  the  process  depends  greatly  on  the  concentration 
of  the  acid  (or  glyceride)  and.  of  the  nutrient  medium 
a$  well  as  on  the  pn  of  the  system,  the  production  of 
methyl  propyl  ketone  being  most  favoured  by  low 
concentrations  of  the  acid  (or  glyceride),  high  con¬ 
centration  of  the  medium,  and  pn  on  the  alkaline 
side.  Hssmin  has  no  catalytic  effect  on  the  formation 
of  the  ketone.  In  general,  it  is  concluded  that  both 
qualitatively  and  quantitatively  the  course  of  the 
decomposition  of  normal  fatty  acids  to  methyl 
ketones  by  P.  glaucum  depends  on  the  lengths  of  the 
carbon  chains  of  the  acids  concerned. 

W.  McCartney. 

Dissimilation  of  salts  of  fatty  acids  and  carbo¬ 
hydrates  by  thermophilic  bacteria.  C.  Cooehaas 
(Zentr.  Bakt.  Par.,  1928,  II,  75,  161—170;  Chem. 
Zentr.,  1928,  ii,  1342— 1343).— A  mixture  of  am¬ 
monium  chloride  (1  g.),  potassium  raonohydrogen 
phosphate  (1  g.),  magnesium  sulphate  (0*5  g.),  and 
calcium  acetate  (10  g.  per  litre),  inoculated  with  mud 
and  kept  at  63°,  exhibited  fermentation  in  5 — 14 
days,  yielding  50 — 60  c.c.  of  a  mixture  (2  :  1  vols.)  of 
methane  and  carbon  dioxide  per  hr.  The  reaction 
was:  0aC4H6O4+H2O  «  20H4+C02+Ca003.  With 
calcium  formate,  2CaC2H204-CH4+CO,+2CaC03, 
94*4%  of  the  theoretical  quantity  of  methane  being 
obtained,^  together  with  small  amounts  of  hydrogen. 
Calcium  isobutyrate,  oxalate,  lactate,  and  gluconate 
were  readily,  propionate  more  slowly,  and  butyrate 
Tery  slowly,  fermented.  When  sucrose,  in  an 


inorganic  nutrient  medium,  was  inoculated  with 
canal  mud,  the  gas  produced  consisted  of  carbon 
dioxide  and  hydrogen.  Inoculation  with  acetate- 
fermenting  bacteria,  however,  produced  the  ferment¬ 
ation  C12H220114“B[20==  6C02+ 6CH4,  the  process 
gradually  reverting  to  the  hydrogen  fermentation. 
Cellulose,  inoculated  with  feces,  at  60°  gives  varying 
proportions  of  methane  and  hydrogen.  Cabbage 
waste  yields  thus  more  methane  at  60°  than  at  26°. 

A.  A.  Eldridge. 

Bacterimn  gluconieum,  occurring  in  M  Kom- 
bucha  tf  (Japanese  or  Indian  tea  fungus).  S. 
Hermann  (Bioehem.  Z.,  1929,  205,  297—305;  cf. 
A.,  1928,  330). — jB.  gluconicum  is  a  Gram  -negative 
non-sporing  organism  with  ovoid  cells  0-8/G-6  p.  Its 
physiological  behaviour  on  various  sugars  is  given; 
in  its  reactions  it  closely  resembles  B.  xylinum.  On 
dextrose  it  gives  a  transitory  Selivanov  reaction  for 
keto-groups.  J.  H.  Birkinshaw. 

Cellulose  as  source  of  energy  for  nitrogen- 
fixing  micro-organisms.  P.  Tuorila  (Zentr. 
Bakt.  Par.,  1928,  II,  75,  178—182;  Chem.  Zentr., 
1928,  ii,  1340). — With  a  mixture  of  cellulose  (5  g,), 
calcium  carbonate  (0*2  g.),  potassium  monohydrogen 
phosphate  (150  c.c,  of  0*075%  solution),  garden  soil 
(0*5  g.),  and  varying  quantities  of  ammonium  chloride 
kept  for  30  days  at  31°,  the  micro-organisms 
assimilated  considerable  quantities  (up  to  IS  mg.) 
of  atmospheric  nitrogen  only  when  the  concentration 
of  ammonium  chloride  was  small,  or  zero.  The  chief 
source  of  energy  was  the  degradation  products  of 
cellulose.  In  a  culture  containing  cellulose  and 
mannitol  the  latter  was  the  sole  source  of  energy  for 
a  pure  culture  of  Azotobacler.  Mixed  cultures  of 
soil  bacteria  and  Azotobacter  with  cellulose  as  principal 
nutrient  fix  much  nitrogen ;  apparently  certain 
bacteria  decompose  the  cellulose  and  others, 
Azotobacler,  utilise  the  products.  A,  A.  Eldridge. 

Fixation  of  atmospheric  nitrogen  by  Azoio- 
barter.  O.  Meyerhof  and  D.  Burk  (Z,  physikaL 
Chem.,  1928,  139,  117— 142).— The  growth  and 
respiration  of  A.  chroococcum  under  varying  experi¬ 
mental  conditions  have  been  studied  in  liquid  cultures 
for  short  periods  of  time  at  28°.  A  deficiency  of 
calcium  or  phosphate  in  the  culture  medium  is 
accompanied  by  decreased  respiration.  The  optimum 
pR  of  the  solution  lies  at  6*8 — 7*6.  Respiration  in 
the  presence  of  dextrose,  fevulose,  galactose,  and 
mannitol  is  ten  to  fifteen  times  as  great  as  in  solutions 
free  from  carbohydrate,  is  almost  independent  of 
concentration  between.  0*1  and  5%,  but  is  reduced 
considerably  at  a  concentration  of  10%.  It  is 
retarded  by  even  small  amounts  of  ammonium 
sulphate,  narcotics,  and  potassium  cyanide.  The 
effect  of  potassium  cyanide  is  less  marked  in  pure 
oxygen  than  in  air.  Respiration  measured  with 
respect  to  unit  dry  weight  falls  rapidly  with  an 
increase  in  age  of  the  culture,  whilst  the  rate  of 
growth  decreases  after  the  first  24  hrs.,  which  is 
attributed  to  aggregation  of  the  bacteria.  Under 
average  conditions  the  increase  in  number  of  bacteria, 
the  increase  in  dry  weight,  and  that  of  nitrogen  fixed 
run  parallel.  Maximum  respiration  occurs  at  15 — 20% 
of  oxygen  and  outside  these  limits  falls  rapidly.  In 
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pure  oxygen  it  is  one  third  to  one  half  that  in  air,  but 
on  the  other  hand  is  independent,  for  short  periods 
of  time,  of  the  presence  of  nitrogen ;  in  mixtures  of 
oxygen  and  hydrogen  it  equals  that  in  oxygen- 
nitrogen  mixtures.  In  the  absence  of  ammonium 
salts,  the  increase  in  respiration,  taken  as  a  measure 
of  growth,  is  dependent  on  the  nitrogen  content. 
In  oxygen-hydrogen  mixtures  this  increase  is  nil  during 
the  first  6  hrs,,  with  5%  of  nitrogen  it  becomes  notice¬ 
able,  and  with  20%  is  approximately  as  large  as  in  air. 
The  oxygen  concentration  has  an  important  effect 
on  the  nitrogen  fixation  and  on  the  ratio  nitrogen 
fixed/oxygen  used.  Maximum  fixation  and  growth 
occur  with  4 — 5%  of  oxygen,  but  the  ratio  increases 
continuously  with  decreasing  pressure  of  oxygen.  The 
assimilation  of  ammonia  in  a  nitrogen-free  atmosphere 
also  increases  with  decreasing  oxygen  pressure,  but 
the  ratio  nitrogen  assimilated /oxygen  used  is 
practically  unaltered.  L.  S.  Theobald. 

Diphtheria  toxin.  A,  Locke  and  E.  R.  Main 
(J.  Infect.  Dis.,  1928,  43,  41 — 59). — Toxin  is  not 
accumulated  in  cultures  in  the  absence  of  a  definite 
growth  momentum,  of  a  concomitant  growth  in¬ 
hibition,  and  of  buffers,  e.g.t  proteoses.  Toxin 
preparations  were  of  lipoprotein  character  and  con¬ 
tained  no  carbohydrate.  Antigenicity,  antitoxin¬ 
binding  power,  and  toxicity  of  bacterial  toxins  may 
be  manifestations  of  their  combining  avidity. 

Chemical  Abstracts, 

Action  of  hzemotoxins  on  oxygenated  and 
reduced  blood,  I.  Bacillus  Welchii  toxin. 

G.  B.  Reed,  J.  H.  Orb,  and  W.  A.  Campbell  (J, 

Infect.  Dis.,  1927,  41,  434 — 438) . — Atmospheric 
oxidation  of  B,  Welchii  toxin  causes  considerable 
loss  of  hasmotoxic  action.  A  higher  concentration 
of  the  toxin  is  required  for  haemolysis  of  oxygenated 
red  cell  suspensions  than  for  that  of  reduced  red  cell 
emulsions.  Chemical  Abstracts, 

Determination  o!  indole  in  bacterial  cultures. 

H.  B.  Pierce  and  R.  B.  Kilborn  (J.  Biol.  Chexm, 
1929,  81,  381 — 387). — Indole  can  bo  successfully 
determined  in  bacterial  cultures  by  a  slight  modific¬ 
ation  of  the  method  employed  by  Bergeim  (A.,  1918, 
ii,  23)  for  faeces.  Added  indole  can  be  recovered 
from  water  and  from  bacterial  cultures  in  peptone- 
water  to  the  extent  of  95%  and  91%,  respectively. 

C.  R.  Harington. 

Pneumin.  A  respiratory  autacoid  from  the 
adrenal  cortex.  S.  Vincent  and  J.  H.  Thompson 
(J.  Physiol.,  1929,  67,  Proc.  Physiol.  Soe.,  iii — iv). — 
Extirpation  of  both  adrenals  or  ligation  of  the  total 
blood  supply  to  them  causes  rapid  death  in  decerebrate 
cats  due  to  cessation  of  respiration.  It  is  concluded 
that  a  substance,  for  which  the  name  pnetmin  is 
proposed,  essential  for  the  normal  movements  of 
respiration,  is  secreted  by  the  adrenal  cortex  and 
passes  into  the  veins  by  way  of  the  lymphatics, 

B.  A.  Eagles. 

Attempt  to  concentrate  the  active  principle  of 
the  adrenal  cortex.  A.  T.  Cameron  and  F.  D. 
White  (Trans,  Roy.  Soc.  Canada,  1928,  [iii],  22,  V, 
145 — 149). — An  active  fraction,  capable  of  accelerating 
growth,  is  obtained  when  the  fresh  whole  adrenal 
gland  of  the  ox  is  extracted  with  0  *  1 V- hydrochloric 


acid,  concentrated  to  dryness,  and  extracted  with 
95%  alcohol.  The  fraction  precipitated  by  80% 
alcohol  and  not  by  60%  and  that  precipitated  by 
90%  but  not  by  80%  show  a  definite  increase  in 
growth  -promoting  value ;  this  increase,  it  is  suggested, 
is  due  to  a  removal  of  adrenaline,  which  has  an 
antagonising  action.  Concentration  of  the  active 
factor  has  been  effected  by  extracting  with  methyl 
alcohol.  The  antagonising  action  of  adrenaline  is 
removed  by  simple  oxidation.  F.  C.  Happold. 

Action  of  adrenaline  on  the  creatine-phog- 
phonic  acid  content  of  muscles.  O.  Feinschmidt 
and  D.  Ferbmann  (Biochem.  Z.,  1929,  205,  325 — 
328). — Injection  of  adrenaline  into  the  breast-muscle 
of  the  pigeon  causes  an  increase  in  inorganic  phos¬ 
phorus  which  is  not  accounted  for  by  the  increased 
creatine -phosphoric  acid  hydrolysis.  There  is  also 
an  increase  in  the  phosphorus  compounds  which 
yield  phosphoric  acid  after  hydrolysis  for  2  hrs.  with 
2%  sodium  hydrogen  carbonate  solution  and  a 
decrease  in  the  residual  phosphoric  acid.  The  higher 
lactic  acid  content  is  not  directly  related  to  the 
augmented  creatine -phosphoric  acid  hydrolysis. 

J,  H.  Birkinskaw. 

Influence  of  adrenaline  in  gluconeogenesis. 
E.  Wertheimer  (Arch.  exp.  Path.  Pharm.,  1929, 
139,  378— 380).— Polemical  against  Geiger  and 

Schmidt  (cf.  A.,  1928, 1160).  W.  O.  Kermack. 

Influence  of  amino-acids  and  their  derivatives 
on  adrenaline  hyperglycemia.  M.  Cbjkano  (Bio¬ 
chem.  Z.,  1929,  205,  154 — 165). — Tyrosino  has  no 
effect  on  the  blood-sugar  level,  but  increases  3—4  hrs. 
after  subcutaneous  injection  into  rabbits  the  hyper- 
glycsemia  caused  by  adrenaline.  Tryptophan  causes 
a  slight  hyperglycemia  and  increases  adrenaline 
hyperglyeaemia.  Dihydroxyphenylalanine  causes  con¬ 
siderable  hyperglyeaemia.  Leucine  and  histidine 
inhibit  hyperglyeaemia  by  adrenaline.  Phenyl¬ 
alanine,  glutamic  acid,  and  glycine  have  no  action  on 
the  blood -sugar  level,  p -Hydro  xyphenylpyruvie  acid 
increases  adrenaline  hyperglyeaemia,  but  p-hydroxy- 
phenyl-lactic  acid  does  not.  Pyrocatechol  causes 
considerable  hyperglyeaemia  but  protoeatechuic  and 
anthranilic  acids  have  no  effect. 

P.  W.  Cltjtterbuck. 

Antagonism  between  adrenaline  and  ergot- 
amine.  U.  von  Euler  (Arch.  exp.  Path.  Pharm., 
1929,  139,  373 — 377). — In  exceedingly  small  con¬ 
centrations  (1  in  1012)  ergotamine  tartrate  and 
ergotoxin  phosphate  increase  cell  oxidation  as 
measured  by  the  methylene- blue  technique.  The 
rise  in  cell  oxidation  caused  by  adrenaline  (1  in  1012)  is 
prevented  by  ergotamine  in  similar  concentration. 

W.  0.  Kermack. 

Micro-determination  of  adrenaline,  and  its 
application  in  the  investigation  of  intermediate 
metabolism.  M.  Chckano  (Biochem.  Z.,  1929, 
205,  166 — 175). — Adrenaline  can  readily  be  deter¬ 
mined  in  aqueous  solutions  by  adding  iodic  acid 
and  determining  the  excess  of  the  acid  by  titration 
with  thiosulphate  in  acid  solution  after  addition  of 
potassium  iodide.  With  normal  rabbit’s  serum, 
blank  determinations  gave  a  value  for  the  substances 
present  which  react  with  iodic  acid,  and  when  known 
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amounts  of  adrenaline  were  then  added  to  serum  the 
difference  in  value  corresponded  very  closely  with 
the  amount  added.  With  fresh  defibrinated  rabbits' 
blood,  however,  and  with  suspensions  of  washed 
corpuscles,  the  blank  value  was  about  five  times  as 
large  as  for  serum  and  the  percentage  of  adrenalino 
found  by  analysis  was  only  56 — 32%  of  that  added, 
the  value  decreasing  with  decreasing  amount  of 
adrenaline  added.  The  substances  reacting  with 
iodic  acid  are  therefore  present  chiefly  in  the  cor¬ 
puscles  and  include  the  so-called  adrenaline-like 
substances,  urea  and  uric  acid,  and  some  end  and 
intermediate  products  of  protein  metabolism. 

P.  W.  Clutterrtjck, 

Hormone  of  heart  motion.  X,  Experiments 
with  warm-blooded  animals.  L.  Haberlandt 
(Pfliigeris  Archiv,  1928,  220,  203—211 :  Chem.  Zentr., 
1928,  ii,  1345). 

Influence  on  the  heart  ol  a  substance  present 
in  heart  muscle  and  other  tissues,  A.  N.  Drury 
and  A.  Szent-Gyorgyi  (J.  Physiol.,  1929,  67,  Proe. 
Physiol.  Soc.,  xiv— xv). — A  crystalline  stibsiance} 
in.  p.  190—200°  (decomp.),  which  when  injected 
intravenously  in  the  frog,  dog,  rabbit,  or  cat  produces 
a  transient  sinus  braehyeardia  and  in  the  guinea-pig  a 
transient  high-grade  heart  block,  has  been  isolated 
from  heart  muscle.  It  is  probably  a  derivative  of 
nucleic  acid.  Elementary  analyses  and  calculation 
of  the  residue  as  metaphosphorie  add  gives  the  formula 
C16H21012N8jHP03.  B.  A.  Eagles. 

Effect  of  insulin  on  distribution  of  non-protein- 
nitrogen  of  blood.  S.  E.  Kerb  and  V.  H.  Km- 
komam  (J.  Biol.  Chem.,  1929,  81,  421—424).— 
Administration  of  insulin  to  dogs  causes  a  preliminary 
fall  in  the  carbamide  and  increase  in  the  amino- 
acids  of  the  blood,  these  changes  being  reversed  as 
the  hypoglycaemia  increases  (cf.  Luck  and  others, 
•A.,  1928,  676,  1058).  C.  R.  ILarington. 

Glycogenic  function  of  skeletal  muscle  in 
dehepatised  dog  and  role  of  insulin.  J.  Marko¬ 
witz,  F.  C.  Mann,  and  J.  L.  Bollman  (Amer.  J. 
Physiol.,  1929,  87,  566— 583).— In  a  dehepatised  dog, 
administration  of  dextrose  (1  g.  per  kg.  body-weight 
per  hr.)  for  several  hours  leads  to  a  definite  rise  in 
muscle-glycogen.  This  rise  in  the  glycogen  content 
of  muscle  cannot  be  demonstrated  in  dehepatised 
and  depanereatised  dogs.  Administration  of  large 
doses  of  insulin  to  such  dogs  may  produce  a  rise  in 
muscle-glycogen.  Unless  relatively  enormous  doses 
of  insulin  are  injected  into  dehepatised  dogs  which 
have  received  several  administrations  of  dextrose, 
no  hypoglycsemic  effect  can  be  demonstrated.  It  is 
suggested  that  the  liver  possibly  plays  a  major  part 
in  the  action  of  insulin  in  the  intact  animal.. 

B.  A.  Eagles. 

Behaviour  of  insulin  on  irradiation  with  X-, 
radium,  and  ultra-violet  rays.  D,  den  Hoed, 
S«  E.  de  Jongh,  and  A.  E.  J.  Peek  (Bioehem.  Z.?  1929, 
205,  144 — 153). — In  the  absence  of  air  insulin  is 
stable  to  radium,  and  ultra-violet  irradiation,  but 
in  presence  of  air,  whereas  X-rays  have  no  effect, 
radium,  and  still  more  so  ultra-violet,  irradiation 
destroys  it  gradually.  P.  W.  Clutterbuck. 


(Estrus-producing  hormone  in  bile.  M.  A, 
Gsell-Busse  (Arch.  exp.  Path.  Pharm.,  1929,  139, 
328 — 340). — Certain  commercial  samples  of  purified 
bile  salts  contain  the  oestrus-producing  hormone,  but 
this  is  probably  present  as  an  adsorbed  impurity. 
Ether  extracts  of  the  bile  of  various  animals  including 
man  contain  the  hormone,  the  activity  being  parti¬ 
cularly  great  in  the  extracts  of  human  bile,  especially 
that  of  females.  Extracts  of  the  bile  of  patients 
suffering  from  various  diseases  have  reduced  activity 
or  none  at  all.  No  hormone  could  be  extracted  from 
0-5  kg.  of  fresh  liver.  Meconium  is  particularly 
rich  in  the  hormone.  W.  O.  Kermack, 

Effect  of  parathyroid  hormone  on  the  structure 
of  bone.  C.  G.  Lambie,  W.  0.  Kermack,  and  W.  F. 
Harvey  (Nature,  1929,  123,  348). — Administration 
of  parathyroid  hormone  to  rats  appears  to  cause  a 
change  in  the  form  in.  which  calcium,  exists  in  the 
bones.  A.  A.  Eldridge. 

Action  of  secretin  on  gaseous  metabolism.  H. 
Tangl  and  E.  Than  (Arch.  exp.  Path.  Pharm.,  1929, 
139,  226 — 230).— Subcutaneous  injection  of  secretin 
into  fasting  rats  decreases  the  rate  of  consumption  of 
oxygen  and  thus  raises  the  respiratory  quotient. 

W.  O.  Kermack. 

Effect  ol  minimal  doses  of  thyroxine  on  gaseous 
metabolism  in  invertebrates.  B.  Romeis  and  J. 
Wust  (Naturwiss.,  1929,  17,  104 — 105). — In  contrast 
with  its  action  on  vertebrates,  thyroxine  appears  to 
be  without  influence  on  the  morphology  of  inverte¬ 
brates.  The  respiration  of  butterfly  pupae  (Papilio 
podalirim)  has  now  been  studied,  definite  concen¬ 
trations  of  thyroxine  in  solutions  isotonic  with  the 
lymph  being  injected.  Relatively  concentrated  solu¬ 
tions  caused  a  30 — 50%  increase  in  oxygen  consump¬ 
tion.  Witli  much  more  dilute  solutions  the  gas 
consumption  remained  at  first  unchanged,  but  after 
the  fourth  or  fifth  day  following  the  injection  a  sudden 
increase  occurred  to  as  much  as  30 — 40  times  the 
normal  value.  The  high  rate  was  maintained  for 
1 — 2  days  and  then  rapidly  fell  to  even  below  the 
normal  value  in  1—2  days.  Further  dilution  merely 
delayed  the  appearance  of  the  sudden  increase  without 
affecting  the  order  or  magnitude  of  the  change.  The 
effect  was  obtained  with  2xlChu  g.  of  thyroxine  on 
pupae  weighing  0*8  g.  In  spite  of  the  great  change  in 
gaseous  metabolism  no  shortening  of  the  period  of 
metamorphosis  was  noticed.  Apparently,  therefore, 
the  primary  action  of  thyroxine  is  on  the  respiration 
process,  whilst  the  normal  morphological  effect  is 
connected  with  secondary  factors  absent  in  this  case. 

R.  A.  Morton. 

Effect  of  thyroxine  on  the  metabolism  of 
surviving  tissue.  K.  J.  Anselmino,  O.  Eichler, 
and  H.  Schlossmann  (Bioehem.  Z.,  1929,  205,  481— 
488). — The  respiration  of  sections  of  the  surviving 
liver,  spleen,  and  kidney  of  rats  is  unaffected  by 
previous  subcutaneous  injection  of  thyroxine  into  the 
animals.  The  anaerobic  glycolysis  of  these  organs  is 
increased  only  in  the  case  of  the  kidney.  The  thyroid 
hormone  affects  principally  the  anaerobic  phase  of 
metabolism.  J*  H.  Berkinshaw. 

Incretion  and  avitaminosis,  X.  Action  of 
thyroxine  and  pituitary  extract  on  basal  metabol- 
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ism  and  specific  dynamic  action  alter  thyroid 
extirpation  and  in  avitaminosis,  A.  yon  Abvay 
(Biochem.  Z.,  1929,  205,  433 — 440),— There  is  strong 
similarity  in  the  decrease  in  basal  metabolism, 
specific  dynamic  action,  and  action  of  thyroxine  in 
thyroidectomised  rats  and  in  rats  deprived  of  vitamin- 
A  and  Thyroxine  restores  the  basal  metabolism 
and  specific  dynamic  action  to  normal  in  both  cases, 
pituitary  extract  is  without  effect.  Extirpation  of 
the  hypertrophied  adrenals  in  avitaminosis  leads  to 
death  of  the  animal,  J.  H,  Birxinshaw. 

Action  of  vitamins  and  surface  activity,  I, 
Vitamin-free  substances  which  have  surface 
activity  in  avitaminosis  in  guinea-pigs.  N.  E. 
Schefilevskaja  (Biochem.  Z.,  I929?  204,  371 — 388), 
— Phenolphthalein,  alcohol,  magnesium  sulphate,  and 
(except  in  solutions  of  the  order  of  0*015%)  sodium 
oleato  have  no  prophylactic  or  therapeutic  effect  in 
experimental  scurvy  in  guinea-pigs,  Consequently 
the  views  of  Halm  (cf.  A.,  1925,  ii,  664)  concerning 
the  vitamin-like  action  of  substances  having  high 
surface  activity  are  not  confirmed  as  far  as  substances 
not  used  as  food  are  concerned.  W.  McCartney. 

Experimental  hypervitaminosis  in  rats  caused 
by  large  doses  of  irradiated  ergosteroL  J.  A. 
Collazo,  P.  Rubino,  and  B.  Varela  (Biochem.  Z., 
1929,  204,  347— 353),— A  daily  dose  of  5  mg.  of  the 
vitamin-D  preparation  “  vigantol ”  per  animal  pro¬ 
duces  hypervitaminosis  and  eventually  death  in  rats, 
and  hence  excess  as  well  as  lack  of  vitamin  may  have 
pathological  results.  W.  McCartney, 

Oxidative  capacity  and  peroxidic-oxygen  con¬ 
tent  of  cod-liver  oil  :  influence  of  ultra-violet 
light  _  P.  Delore  (Bull,  Soe.  Chim.  biol.,  1929,  11, 
74— 91).— Olive,  linseed,  and  especially  cod-liver  oil 
gain  weight  owing  to  absorption  of  oxygen  on  exposure 
to  air  in  tho  absence  of  light.  Possibly  some  volatile 
substances  are  lost  in  the  process.  Preliminary 
irradiation  of  the  oils  by  ultra-violet  light  enhances 
the  rate  of  autoxidation  up  to  a  limit  beyond  which 
it  is  decreased.  In  these  experiments  and  in  com¬ 
parison  with  other  oils,  cod-liver  oil.  behaves  as  if  it 
had  been  already  irradiated.  The  autoxidation  is 
accompanied  by  a  decrease  in  the  iodine  value  and 
increases  in  the  viscosity  and  refractive  index.  The 
peroxidic-oxygen  content  of  the  oils,  determined  by 
the  liberation  of  iodine  from  potassium  iodide  acidified 
with  acetic  acid,  shows  a  relation  to  the  time  of 
irradiation  similar  to  that  of  the  increase  in  weight. 

6.  A.  C.  Gough, 

Experimental  blacktongue  and  the  black- 
tongue  preventive  in  yeast.  J,  Golbberger, 
G.  A.  Wheeler,  R,  D,  Lillie,  and  L.  M.  Rogers 
(UJ3.  Public  Health  Service,  1928,  Reprint  No.  1216, 
1 — 38), — Experiments  indicate  that  blacktongue  in 
dogs  is  due  to  a  dietary  deficiency  capable  of  correction 
by  a  preventive  present  in  yeast.  This  preventive, 
which  can  be  distinguished  from  the  antineuritic 
factor,  shows  considerable  heat- resistance,  and  is 
probably  identical  with  the  anti-pellagra  vitamin. 

E.  A.  Lent. 

Velocity  of  absorption  of  ions  by  plants.  M. 
von  Wrangell  (Z.  physikah  Chem.,  1928, 139,  351 — ► 
Mi), — The  velocity  of  absorption  of  the  phosphate 


and  ammonium  ions  by  plants,  especially  maize,  has 
been  measured  colorimetrically  in  nutrient  solutions 
of  various  concentrations  and  composition.  From 
very  dilute  solutions  (0*1  mg, /litre),  the  absorption 
of  the  phosphate  ion  is  slow,  but  that  of  ammonia  is 
much  quicker  and  is  complete  in  0*5 — 2  hrs.  The 
optimum  concentrations  for  absorption  lie  between 
0*001  and  0*01  g. /litre.  During  short  time-intervals, 
the  absorption  is  independent  of  the  usual  growth 
factors  such  as  light,  and  the  nutrient  ions  potassium, 
nitrate,  etc.,  but  the  absorption  of  phosphate  is 
increased  by  the  presence  of  calcium.  Temperature 
has  a  significant  influence  on  salt  absorption,  which 
appears  to  be  primarily  a  physico-chemical  and  not  a 
physiological  process.  The  velocity  is  not  governed 
apparently  by  the  diffusion  of  the  ions  or  by  Henry?s 
or  the  Fechner-Weber  law  and  is  best  interpreted  as 
an  adsorption  process.  L.  S.  Theobald. 

The  pn  of  the  cell  sap  of  flowers.  B.  H.  Buxton 
and  F.  V.  Darbishire  (J,  Roy.  Hort.  Soe.,  1929,  54, 
203—213). — Colorimetric  determinations  have  been 
made  of  the  variation  with  time  of  the  of  aqueous 
solutions  of  dried  petals  from  various  flowers. 

E.  A.  Lunt. 

Origin  of  chlorophyll  and  its  relation  to  blood 
pigments.  K.  Noack  (Naturwiss.,  1929,  17,  104). 
—The  magnesium  of  protochlorophyll  can  be  removed 
by  means  of  acid  and  re-introduced  through  the  Grig- 
nard  reaction.  The  magnesium-free  compound  is  a 
red  dye  practically  identical  with  phylloerythrin  (bill- 
purpurin)  as  regards  absorption  spectrum.  Phyllo¬ 
erythrin,  obtained  from  the  bile  of  herbivorous 
animals,  has  been  converted  into  a  green  pigment  as  a 
result  of  the  introduction  of  magnesium  and  the 
material  possesses  almost  the  same  absorption  maxima 
as  protoe hlorophyll.  One  or  more  carboxyl  groups 
can  be  set  free  in  phylloerythrin,  lactone  or  lactam 
groups  being  probably  present  initially.  By  reduction 
in  acid  solution  phseophytins  (the  magnesium-free 
derivatives  of  chlorophyll  a  and  b)  are  readily  con¬ 
verted  into  magnesium-free  protochlorophyll  deriv¬ 
atives,  without  hydrolysis  of  the  ester  groups  in  the 
phaeophytin,  Hydrolysis  of  the  reduction  products 
yields  substances  which  can  be  identified  spectro¬ 
scopically  with  phylloerythrin  derivatives.  The  acids 
undergo  photo- oxidation  to  form  .green  substances. 
Thus  a  simple  reduction  forms  a  bridge  between  blood 
and  leaf  pigments.  Further,  it  would  appear  that  in 
the  animal,  phylloerythrin  is  a  reduction  product  of 
chlorophyll,  and  that  in  the  plant  the  last  step  in  the 
synthesis  of  chlorophyll  is  a  photo-oxidation.  An 
explanation  is  also  provided  for  the  role  of  iron  in  the 
formation  of  chlorophyll,  since  minimal  quantities  of 
the  metal  are  known  to  catalyse  the  photo- oxidation 
of  iiuorescent  colouring  matters,  R,  A.  Morton, 

Determination  of  small  quantities  of  starch 
in  vegetable  tissue.  E.  J,  B.  Bish  (Biochem.  J., 
1929,  23,  31 — 34). — The  dried  powdered  tissue  is 
extracted  with  absolute  alcohol  to  remove  sugars, 
chlorophyll,  and  some  proteins.  It  is  then  hydrolysed 
with  takadiastase  and  the  remaining  proteins, 
tannins,  and  mucilages  are  removed  by  either  lead 
acetate  or  mercury  salts.  The  copper-reducing 
power  of  the  hydrolysed  starch  is  compared  with  the 
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reducing  power  of  known  quantities  of  a  carefully 
purified  starch  preparation.  S.  S.  Zilva. 

Physiology  of  the  organic  acids  in  green 
plants.  III.  Rheum  hybridum  hort,  W.  Ruh- 
land  and  K.  Wetzel  (Planta,  Arch,  wiss,  Bot.,  1927, 
E,  3,  765—769;  Chem.  Zentr.,  1928,  ii,  1222— 
1223). — Of  the  nitrogen  in  resting  rhizomes,  two 
thirds  is  soluble.  Considerable  synthesis  of  protein 
takes  place  in  the  stalks  of  young  leaves,  amino-acids 
being  supplied  from  the  rhizome.  Old  stems  contain 
much  ammonia-nitrogen .  In  deficiency  of  carbo¬ 
hydrate  or  of  light  there  is  increase  of  ammonia 
formation.  The  rhizome  contains  about  0*90%  of 
oxalic  acid  and  0-73%  of  succinic  and  malic  acids, 
the  latter  diminishing  with  development  of  the  aerial 
organs.  Young  stems  contain  little  oxalic  acid.  In 
growing  stems  vigorous  deamination  produces 
ammonia,  which  is  removed  by  acid  formation ; 
succinic  and  malic  acids  appear  first,  and  diminish 
in  quantity  as  oxalic  acid  is  produced, 

A.  A.  Eldridge. 

f- Asparagine  in  the  fresh  flowers  of  ZJlex 
europcens.  M.  Bridel  (Bull.  Soc.  Chim.  biol., 
1928,  10,  1378—1379). — ^-Asparagine  (7*7  g.  from 
25  kg.  of  fresh  flowers)  is  obtained  from  the  mother- 
liquor  from  the  preparation  of  ulexoside  (A.,  1926, 
1183).  G.  A .  C.  Gough. 

Alkaloids  of  Corydalis  ambigua  (Yen-Hu-So). 
II.  Corydalis,  F.  G.  Chou  and  T.  Q.  Chou 
(Chinese  J.  Physiol.,  1929,  3,  69 — 74). — In  addition  to 
the  five  alkaloids  (corydalis  A ,  or  corydaline,  corydalis 
B,  C\  D,  and  E)  previously  isolated  from  the  tubers 
of  G.  ambigua  (A.,  1928,  927)  there  have  now  been 
isolated  three  more  alkaloids,  corydalis  F,  C^EL^O^In , 
in.  p.  237°  [a]25  —250°  in  chloroform  (hydrobromide, 
m.  p.  222° ;  hydrochloride,  m.  p.  234°),  corydalis  G, 
m.  p.  237°,  [a]25  +300°  in  chloroform,  possibly 
identical  with  corypalmine  isolated  by  Spath,  Mosettig, 
and  Trothandl  (cf.  A.,  1923,  i,  593)  from  C.  luberosa, 
and  corydalis  H,  obtained  as  bromide,  m.  p.  235°, 
optically  inactive.  Corydalis  F  and  O  are  phenolic. 
Corydahs  H  when  treated  with  barium  hydroxide  and 
extracted  with  chloroform  yields  a  base,  m.  p.  153° 
(hydrobromide,  m.  p.  228°).  Two  sulphates  of  corydalis 
B  are  described,  one  acid,  m.  p.  238°,  and  one  neutral, 
m.  p.  220°.  W.  O.  Kermacic. 

Alkaloids  of  Bocconia  frutcscens,  L.  E.  B. 
Miller  (J.  Amer.  Pliarra.  Assoc.,  1929, 18, 12 — 14). — 
The  leaves  of  B.  frutescens,  L.,  contain  at  least  four 
alkaloids,  y-homochelidonine,  m.  p.  168 — 169°,  proto- 
pinc,  in.  p.  206 — 207°,  a  third,  probably  (3-horao- 
chelidonine,  m.  p.  159 — 160°,  and  probably  ehel- 
erythrine.  The  bark  of  the  large  plants  is  rich  in 
alkaloids  and  on  account  of  the  large  leaves  and  their 
high  alkaloidal  content  the  plant  is  probably  the  best 
known  source  of  protopine.  E.  H.  Sharples. 

Jute  seeds  (Corchorus  capsular  is),  II.  Com™ 
position  of  corchorus  oil.  1ST.  K.  Sen  (J.  Indian 
Chem.  Soc.,  1928.  5,  759 — 767). — Extraction  of  jute 
seeds  with  light  petroleum  gives  14*73%  of  an  oil 
which  after  purification  with  alkali  has  the  following 
constants :  d2B  0*923,  n20’7  1*4615,  solidifying  pt. 
—20°,  iodine  value  102*6,  saponification  value  184*6, 
acid  value  1*5,  acetyl  value  27*3,  Beichert-Meissl  value 


0*16.  The  oil  contains  a  small  amount  of  unsapon- 
ifiable  matter,  probably  a  mixture  of  sterols,  small 
quantities  of  palmitic,  stearic,  and  “crude  arachidic  ” 
acids,  triolein  (39*18%),  and  trilinolein  (44*63%). 
The  refined  oil  is  suitable  as  a  food  and  burns 
satisfactorily.  H.  Burton. 

Hind  of  California  oranges.  M.  B.  Matlack 
(J.  Amer.  Pharm.  Assoc.,  1929,  18,  24 — 31). — The 
following  substances  have  been  identified  in  the  fat 
from  the  rind  of  sweet  oranges :  oleic,  linoleic,linolenic, 
stearic,  and  palmitic  acids,  sitosterol,  a  sterol,  m.  p. 
150°  (acetyl  derivative,  m.  p.  113*5 — 114°),  probably 
identical  with  paraphytosterol,  a  phytosterohn,  m.  p. 
280°  (benzoyl  derivative,  m.  p.  198° ;  acetyl  deriv¬ 
ative,  m.  p.  164 — 164*5°),  which  is  probably  sitosterol- 
d-glucosidc,  eeryl  alcohol,  and  small  amounts  of  resin 
and  carotinoid  colouring  matter.  E.  H.  Sharples. 

Mineral  constituents  of  cranberries.  F.  W. 
Morse  (J.  BioL  Chem.,  1929,  81,  77—79 ;  cf.  A., 
1928,  1407). — Figures  are  given  for  the  constituents 
of  the  ash  of  cranberries  grown  on  Cape  Cod. 

C.  B.  Harington. 

Action  of  thorium-X  on  the  content  of  active 
principles  in  certain  medicinal  plants.  Aver- 
senq,  Jaloustre,  and  Maurin  (Compt.  rend.,  1929, 
188,  345 — 347). — Tho  alkaloid  contents  of  the  root 
and  the  stems  of  the  pomegranate  and  the  leaves  and 
the  seeds  of  Datura  stramonium  increase  when  the 
plant  is  treated  with  aqueous  suspensions  of  thorium -X. 
Similar  increases  in  the  fat  contents  of  the  seeds  of 
the  castor- oil  plant  and  the  total  anthraquinone 
derivatives  of  the  stem  of  French  rhubarb  arc  observed. 
The  treatment  leads  to  a  decrease  in  the  allylthio- 
carbimide  content  of  seeds  of  black  mustard. 

G.  A.  C.  Gough. 

Conversion  of  starch  granules  into  calcium 
oxalate  crystals  in  plant  cells  by  ultra-violet 
light.  G.  Nadson  and  E.  Bochline  (Compt.  rend. 
Soc.  Biol.,  1928,  99,  131—133;  Chem.  Zentr.,  1928, 
ii,  1108). — Ultra-violet  light  stimulates  oxidation 
processes  in  the  cell ;  thus  oxalic  acid  is  produced 
from  starch,  sugar  being  an  intermediate  stage. 

A.  A.  Eldridge. 

Characterisation  of  the  anthocyanins  and 
anthocyanidins  by  means  of  their  colour  reac¬ 
tions  in  alkaline  solutions.  A.  Bobertson  and 
B.  Robinson  (Biochem.  J.,  1929,  23,  35 — 40).— The 
examination  of  the  colour  reactions  of  apigeninidin 
chloride,  pelargonidin  chloride,  cyanidin  chloride, 
5-o-benzoylcyanidin  chloride,  peonidin  chloride, 
malvidin  chloride,  cyanin  chloride,  and  malvin 
chloride  in  a  range  of  buffer  solutions  has  shown  that 
this  method  is  by  far  the  most  trustworthy  for  purposes 
of  comparison  and  characterisation.  Various  proper¬ 
ties  such  as  ^-base  formation  and  colour  base  pre¬ 
cipitation,  ease  of  oxidation  are  incidentally  revealed  in 
this  examination.  Fear  and  Nierenstein’s  observation 
(A.,  1928,  646)  that  cyanidin  chloride  from  cyanin 
behaves  differently  from  synthetic  3:5:7  :  3' :  4'- 
pen tahy droxyf) a vylium  chloride  is  not  confirmed. 

S.  S.  ZlLVA. 

Action  of  certain  substances  on  the  zoospores 
of  Ps eudoperonospora  hutnuli  (Miy  et  Takah), 
Wils.  W.  Goodwin,  E.  S.  Salmon,  and  W.  M.  Ware 


478 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


(J,  Agric.  ScL,  1929,  19,  185— 200).— Zoospores  of 
Pseudoperomspora  humuli  and  Phyioplithora  infestans 
are  extremely  susceptible  to  the  action  of  dilute 
solutions  of  soap  or  saponin.  In  solutions  containing 
0*1%  of  soft  soap  disintegration  occurs  within  60  sec. 
Glycerol,  iodine,  bromine,  and  aluminum-lime  mixtures 
also  killed  the  spores  rapidly.  A.  G.  Pollard. 

Sodium  nitrate  and  development  of  chlorosis 
in  rice.  W.  H.  Metzger  and  G.  Janssen  (J.  Agric. 
Res.,  1928,  37,  589—602), — Rice  plants  become 
chlorotic  when  they  suffer  from  a  lack  of  available 
nitrogen,  particularly  ammonia,  in  the  early  stages  of 
growth.  R,  A,  Eagles, 

Biochemistry  of  dry-rot  in  wood.  G.  C. 
Barton-Wrigkt  and  J.  G.  Boswell  (Biochem.  J., 
1929,  23,  110 — 114). — A  comparison,  of  analytical 
data  of  sound  spruce  and  spruce  decayed  by  the 
action  of  the  fungus  Mendius  lachrymans*  There  is  a 
removal  in  the  latter  of  galactan,  mannan,  and 
cellulose  fractions.  The  hemicelluloses  and  lignin  are 
not  affected  by  the  fungus.  S.  S.  Zilva. 

Behaviour  of  lignins  in  the  natural  disinte¬ 
gration  of  plants.  F.  Fischer  and  R.  Lieske 
(  Biochem.  Z.,  1928,  203,  351 — 362). — In  the  natural 
disintegration  of  plants  (decayed  pinewood,  ferns, 
etc.)  the  hydrolysable  constituents  are  first  decom¬ 
posed  and  the  lignin  substances  concentrated.  The 
microscopic  structure  of  the  wood  is  not  destroyed 
during  the  decomposition  of  the  cellulose.  During 
natural  disintegration  the  pa  does  not  diminish  as  far 
as  in  experiments  with  pure  cultures  of  moulds,  the 
acid  formed  initially  being  removed  naturally  either 
by  washing  or  by  the  action  of  micro-organisms. 
Bacteria  sensitive  to  acid  can  therefore  take  part  in 
the  disintegration,  P,  W.  Clutterbuck. 

Double  staining  of  mitochondria  and  bacteria 
in  plant  tissues.  J,  Dufrenoy  (Stain  Tech,,  1929, 
4,  13 — 15). — A  favourable  report  on  the  use  of 
Milovidov’s  technique  (Conipt.  rend.  Soe.  BioL, 
1928,  98,  555).  H.  W.  Dudley. 

Jena  filter  plates  of  porous  glass  in  biological 
analysis,  E.  Cattelain  (J.  Pharm.  Chim.,  1928, 

|  viii],  8,  549 — 550,  and  Bull.  Soe.  Chim.  biol,,  1928, 
10,  1385 — 1386). — Jena  porous  glass  filter  crucibles 
can  replace  Gooch  crucibles  in  biological  analysis. 

E.  H.  Sharples. 

General  apparatus  for  micro-analysis.  I. 
Ashing  in  a  sealed  system.  E.'Tschotp  (Biochem. 
Z.,  1928,  203,  267 — 277). — An  apparatus  is  described 
in  which  organic  substances  may  be  ashed  in  a  closed 
space  and  without  using  large  amounts  of  sulphuric 
acid  and  the  inorganic  content  determined, 

P.  W.  Clutterbuck. 

Modification  of  the  Northrop-Kunitz  micro- 
cataphoresis  cell.  H.  A.  Abramson  (J.  Gen 
Physiol.,  1929,  12,  469 — 472). — -The  original  cell 
(ibid*,  1925,  7,  729)  is  made  more  compact;  agar 
reversible  electrodes  and  the  lowest  possible  B  31  F 
are  used.  E.  Boyland. 

Application  of  the  method  of  Hagedom  and 
Jensen  to  the  determination  of  larger  quantities 
of  reducing  sugars.  C.  S.  Hanes  (Biochem.  J., 


1929,  23,  99 — 106). — The  method  has  been  extended 
to  permit  the  determination  of  about  ten  times  the 
amount  of  reducing  sugar.  Standardisation  data  are 
iven  for  dextrose  and  maltose.  The  amounts  of 
issolvcd  oxygen  in  sugar  solutions  do  not  affect 
the  reducing  values  found  by  this  method. 

S.  S,  Zilva. 

Microscopical  differentiation  of  neutral  and 
hydrolysed  fat,  W.  Heotke  (Arch,  Verdauungs- 
krankh.,  1927,  40,  357—364;  Chem.  Zentr.,  1928,  li, 
1018). — Tho  material,  e.g.,  faeces,  is  treated  while 
hot  with  cupric  nitrate  and  mixed  on  the  slide  with 
alcoholic  dimetliylaminoazobenzene ;  green  copper 
soaps  are  formed,  the  neutral  fat  being  coloured 
yellow,  A.  A,  Eldridge. 

Salicylates.  XVII.  Phosphoric  acid  distill¬ 
ation  method  of  determining  salicylic  and 
salicyluric  acids.  G.  0,  Johnson  (J.  Pharm.  Exp. 
Ther.?  1928,  34,  437 — 444). — 1 The  Thoburn-Hanzlik 
method  of  phosphoric  acid  distillation  (A.,  1916,  ii,  58) 
gave  88%  of  salicylic  acid  from  salicyluric  acid, 
whilst  the  Holmes  method  (A.,  1926,  90)  gave  a 
much  lower  recovery.  The  results  of  determinations 
in  urine  after  administration  of  salicylic  acid  indicate 
that  some  salicylic  acid  is  decomposed  in  the  body. 

E.  Boyland. 

Determination  of  tryptophan  by  means  of 
p-dimethylaminobenzaldehyde .  W.  J.  Boyd 
(Biochem.  J.,  1929,  23,  78 — 82). — Errors  can  arise 
in  the  determination  of  tryptophan  in  proteins  by 
May  and  Rose's  method  (A.,  1923,  i,  160)  through 
unequal  illumination  of  the  reacting  mixture  and 
through  the  presence  of  reducing  substances  such  as 
hydrogen  sulphide  or  aldehydes.  In  carrying  out  the 
test  3  drops  of  0*5%  sodium  nitrite  solution  should 
be  added  to  the  reaction  mixture  after  24  hrs,* 
incubation  at  36°  and  3  days  at  the  ordinary  temper¬ 
ature  and  again  after  a  further  3  days,  the  colorimetric 
comparison  being  made  next  day  or  later.  By  this 
modification  higher  values  are  obtained  for  cod- 
muscle  protein  and  edestin.  S.  S.  Zilva. 

Occurrence  of  iodine  and  fluorine  in  the 
organism.  I.  A.  Mayrhofer  and  A.  Wasitzky 
(Biochem.  Z.,  1929,  204,  62 — 77). — A  review  is  given 
of  the  principal  methods  for  the  determination  of 
iodine  and  fluorine  in  organic  matter.  The  method 
recommended  consists  in  ashing  the  substance  with 
sodium  hydroxide.  The  residue  is  then  ground  up 
with  90%  alcohol  which  dissolves  the  sodium  iodide. 
The  iodine  in  the  alcohol  may  be  determined  volu- 
metrically  after  oxidation  to  iodate  and  liberation  of 
iodine  by  addition  of  potassium  iodide  and  acidific¬ 
ation.  The  iodine-free  residue  is  dissolved  in  acetic 
acid  and  the  fluorine  precipitated  with  lanthanum 
acetate.  Hydrogen  fluoride  set  free  by  sulphuric  acid 
is  allowed  to  etch  glass  and  determined  by  the  loss  of 
weight  of  the  glass  thus  treated. 

J.  H.  Bikrinshaw.  ^ 

Determination  of  organic  arsinic  acids.  E* 
Urbschat  (Biochem.  Z.,  1928,  203,  223 — 225). — A 
method  is  described  for  the  nephelometric  determin¬ 
ation  of  2-hydroxypyridine-5-arsinie  acid  and  used 
for  its  determination  in  the  urine  of  animals  to  which 
it  had  been  administered.  P.  W,  Clutterbuck. 
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Monochromatic  light  filters.  II  Use  of 
Goldberg's  spectr odens ograph.  E.  Elvegarb, 
W,  Staube,  and  F.  Weioert  (Z.  physikal.  Chem., 
1929,  B,  2,  149—160;  ef.  Weigert  and  Staude,  A., 
1928, 40).— The  principle  of  autoeollimation  is  applied 
to  the  method  of  producing  a  strong  beam  of  mono¬ 
chromatic  light  described  previously.  The  purity  of 
the  light  was  tested  by  means  of  Goldberg’s  “  spectro- 
densograph,”  the  spectral  intensity  curve  of  the  light 
source  being  determined.  The  method  of  using  the 
instrument  for  this  purpose  is  described. 

A.  J.  Mee. 

Para-  and  ortho-hydrogen.  K.  F,  Bonhoeffer 
and  P.  Harteck  (Naturwiss.,  1929, 17, 182).— Accord¬ 
ing  to  Heisenberg’s  theory,  two  modifications  of 
molecular  hydrogen  should  occur.  ’Dennison  con¬ 
cludes  that  ordinary  hydrogen  contains  para-  and 
ortho -hydrogen  in  the  ratio  1:3.  Heat  conductivity 
measurements  at  low  pressures  show  that  the  trans¬ 
formation  is  incomplete  at  the  end  of  a  year,  but  at 
high  pressures  (350  atm.)  in  metal  vessels  at  the 
temperature  of  liquid  air  practically  the  theoretical 
quantity  of  paraliydrogen  can  be  obtained  in  a  week. 
At  the  ordinary  temperature  paraliydrogen  is  a  gas 
which  is  fairly  stable  for  a  week  in  glass  vessels. 
At  100  atm.  it  slowly  reverts  to  ordinary  hydrogen  in 
metal  vessels,  but  in  the  presence  of  platinised  asbestos 
the  change  occurs  at  once.  Adsorption  on  charcoal 
at  the  temperature  of  liquid  air  gives  practically  pure 
parahydrogen.  After  one  day,  liquid  hydrogen,  con¬ 
tains  about  10%  of  the  equilibrium  quantity  of  para¬ 
hydrogen.  Freshly-solidified  hydrogen  contains  para¬ 
hydrogen  in  the  proportion  1:3.  R.  A.  Morton. 

Perturbations  in  the  band  spectrum  of  helium. 
G.  H.  Dieke  (Nature,  1929, 123, 446 — 447), — Ivronig  s 
theory  of  perturbations  in  band  spectra  (A.,  1928, 
1067}  is  illustrated  by  the  band  spectrum  of  helium. 

A.  A,  Elbribge. 

Stark  effect  of  helium  2P-~6/>  line  by  quantum 
mechanics.  Y.  Fujioka  (Sci.  Papers  Inst.  Phys. 
Chem.  Res.  Tokyo,  1929.  10,  99 — 106). — The  theo¬ 
retical  displacements  and  intensities  due  to  the  Stark 
effect  on  the  2P— 6D  line  have  been  calculated.  The 
effect  has  been  examined  experimentally  and  found 
to  be  in  fair  agreement  with  the  predictions. 

W.  E.  Downey, 

Simple  relations  between  the  most  intense 
radiations  and  the  highest  chemical  elements  in 
the  luminous  atmosphere  of  the  sun.  H. 
Deslanbres  (Compt.  rend..  1929, 188,  669 — 673), — 
Further  examples  are  provided  of  the  rule  proposed 
ii  4' 


by  the  author  (this  voL,  223),  21  elements,  of  which 
10  have  atomic  numbers  higher  than  20,  now  being 
included.  Apparent  exceptions  may  be  explained, 
e.g.}  by  the  effect  on  the  observed  line  spectra  of 
hydrogen  or  helium  in  the  chromosphere.  Differences 
between  the  intensities  of  the  lines  of  the  same 
elements  in  the  chromosphere  and  those  obtained  in 
the  laboratory  are  also  discussed.  J.  Grant. 

Absorption  measurements  in  the  caesium 
principal  series.  Widening  due  to  vapour 
pressure.  F.  Waebeb  (Z,  Physik,  1929,  S3,  459 — 
482). — The  intensities  of  the  5th  to  14th  members  of 
the  principal  series  of  caesium  and  the  widening  due 
to  vapour  pressures  of  10—32  mm.  were  determined. 
There  is  an  appreciable  asymmetry  in  the  absorption 
edges  for  the  lower  members  of  the  series.  This 
disappears  gradually  with  the  higher  members.  The 
widening  of  the  lines  is  approximately  proportional 
to  the  square  root  of  the  vapour  density.  The  half¬ 
value  widening  increases  with  the  higher  members  of 
the  series,  ultimately  becoming  constant.  The  half¬ 
value  widening  of  the  stronger  components  is  con¬ 
siderably  larger  than  that  of  the  weaker.  The  ratio 
of  intensities  of  the  components  was  determined  for 
the  5th  and  6th  doublets.  The  total  absorption  and 
the  number  of  resonators  per  atom  were  determined 
for  the  5th  to  14th  members  of  the  series,  inclusive. 
The  apparatus  is  described  and  a  table  of  vapour 
pressures  of  caesium,  from  6*65  mm.  at  355*5°  to 
760  mm.  at  670°  is  given.  A,  J,  Mee. 

Series  in  the  As  VI  spectrum.  P.  Pattarhi- 
r  ami  ah  and  A.  S.  Rao  (Z.  Physik,  1929,  53,  587— 
591). — The  As  vi  spectrum  has  been  investigated  in 
the  usual  way.  It  is  found  that  the  singlet  and 
triplet  P,  D,  and  S  terms  of  the  order  are  strongly 
combined  with  the  azD  and  alD  terms  of  the  d?8  order, 
in  agreement  with  Hund’s  theory.  A,  J.  Mee. 

Effect  of  resistance  on  spark  spectra.  0. 
Occhialini  (Atti  R.  Accad,  Lined,  [vi],  8,  579 — 584}. 
— A  continuation  of  the  author’s  work  to  perfect  a 
method  of  quantitative  spectroscopic  analysis  (this 
voL,  374).  Using  apparatus  described  previously,  the 
effect  of  variable  resistance,  in  the  discharge  circuit, 
on  the  spark  spectrum  of  lead  is  demonstrated. 

G.  E.  Wentworth. 

Arc  spectrum  of  samarium.  Measurements 
at  normal  pressure  between  3100  and  2750  X, 
S,  Pina  be  Rubies  (Compt.  rend.,  1929,  188,  780— 
781). — The  lines  and  their  intensities  are  tabulated 
together  with  those  ascribed  to  impurities. 

J.  Grant. 
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Measurement  of  the  relative  intensities  of  two 
emission  lines  (IS— 3P  and  2S—3JP)  from  sodium 
atoms,  arising  from  the  same  initial  state,  as 
regards  the  ratio  of  the  corresponding  transition 
probabilities.  C.  Weiss  (Ann.  Physik,  1929,  [v], 
1,  565 — 612). — The  intensity  of  an  emission  line 
arising  from  the  spontaneous  transition  of  an  atom 
from  a  state  &  to  a  state  i  is  given  by  J v* * — N v** , 
Nk  being  the  number  of  atoms  in  the  state  k}  h 
Planck’s  constant,  and  the  frequency  of  the  line, 
whilst  aki  is  the  transition  probability.  Bohr  has 
shown  that  the  transition  from  3P  to  2S  (for  sodium 
atom)  should  occur  much  more  frequently  than  that 
from  3jP  to  18 .  Detailed  experiments  on  the  inten¬ 
sities  of  the  lines  3302*6  and  22070  A.  have  shown 
that  the  ratio  25  with  a  maximum 

error  of  50%  and  a  mean  error  of  ±15%.  An  exact 
determination  of  was  not  possible,  but  it  is 

certainly  smaller  than  R.  A.  Morton. 

Singlets  and  triplets  in  the  spectra  of  two- 
electron  systems.  W.  V.  Houston  (Physical  Rev., 
1929,  [ii],  33,  297 — 304). — Theoretical.  The  Darwin- 
Pauli  treatment  of  the  electron  is  applied  to  the 
Schrodinger  equation  for  a  two-electron  system,  with 
the  restriction  that  one  electron  must  be  in  an  5-orbit. 
The  results  show  that  the  division  into  singlets  and 
triplets  is  justified  only  as  a  limiting  case.  Express¬ 
ions  are  derived  winch  give  the  position  of  the  levels, 
the  Zeeman  effect,  and  the  intensities  of  the  lines 
when  the  division  into  singlet  and  triplet  cannot 
strictly  be  made,  and  also  give  the  observed  facts  of 
several  spectra.  N.  M«  Bligh. 

Stark  effect  for  the  diffuse  lines  of  silver  and 
lithium.  R.  H.  Snyder  (Physical  Rev.,  1929,  [ii], 
33,  354 — 360). — The  Stark  effects  on  the  62D 

and  62Z>  groups  of  silver  lines  were  studied 

experimentally  by  the  Lo  Surdo  method.  In  the 
former  group  the  violet  ^-component  was  split  into 
two  branches,  the  stronger  outer  one  being  designated 
the  2D3  branch  and  the  weak  inner  one  the  F  branch. 
The  red  5- component  had  only  one,  the  2Z>2  branch. 
Both  the  violet  and  red  ^-components  showed  only 
one  branch,  the  ~Z>3  violet  and  2D2  red  branch.  In 
the  second  group  the  violet  5-component  was  also 
split  into  a  strong  inner  F  branch  and  a  weak  outer 
G  branch .  The  single  red  5-component  was  designated 
the  2B2  branch.  Both  the  violet  and  red  had  only  a 
single  branch,  the  violet  F  and  the  red  2D2  branch  (cf . 
Fujioka  and  Nakamura,  A.,  1928,  2).  The  lithium 
line  4602*51  A.  was  resolved  into  three  a-  and  three 
^-components  in  an  electric  field,  with  the  violet  side 
having  a  stronger  outer  and  a  weaker  inner  com¬ 
ponent  for  the  p- vibration,  and  a  weaker  outer  and 
a  stronger  inner  component  for  the  5- vibration.  The 
line  4132*93  A.  was  resolved  into  three  5-  and  three 
2>-components.  N.  M.  Bligh. 

Tables  of  theoretical  Zeeman  effects.  C.  0. 
Keiss  and  W.  F.  Meggers  (Bur.  Stand.  J.  Res., 
1928,  1,  641 — 684). — The  splitting  of  spectrum  lines 
into  components,  when  the  source  is  in  a  magnetic 
field,  furnishes  theoretically  an  absolute  identification 
of  the  terms  involved  in  the  production  of  the  lines. 
The  Zeeman  effects  of  various  term  combinations 
have  been  computed  on  the  basis  of  Lande’s  work, 


and  are  presented  in  tables  giving  results  for  terms 
from  8  to  I  in  the  doublet,  quadruplet,  sextet,  and 
octet  systems,  in  the  triplet,  quintuplet,  and  septet 
systems,  and  in  the  doublet-quadruplet,  quadruplet- 
sextet,  sextet-octet,  singlet-triplet,  triplet-quintuplet, 
and  quintuplet-septet  intersystems. 

C.  J.  Smithells. 

Excitation  of  sodium  by  ionised  mercury 
vapour.  H.  W.  Webb  and  S.  G.  Wang  (Physical 
Rev.,  1929,  [ii],  33,  329— 340),— The  method  used 
allowed  a  comparison  of  the  spectrum  produced  by 
excited  mercury  atoms  with  that  due  to  the  ions. 
The  former  showed  marked  resonance  and  the  latter 
also  showed  excitation  corresponding  with  the  excit¬ 
ation  energy  of  the  metastable  mercury  atom.  Theo¬ 
retical  explanations  are  proposed.  Data  from  photo- 
micrometric  measurements  on  typical  spectrograms 
and  from  the  behaviour  of  mercury  and  sodium  lines 
with  varying  amounts  of  sodium  vapour  present  are 
fully  tabulated.  The  spectrum  excited  by  ionised 
mercury  resembled  the  chemiluminescence  spectrum 
resulting  from  mixing  sodium  and  mercuric  chloride 
vapours.  The  spark  line  of  mercury  3984  A.,  not  pre¬ 
viously  found  in  the  luminous  mercury  stream,  was 
found  when  sodium  was  present.  N.  M.  Bligh, 

Persistence  of  A  2537  in  mercury  at  low 
pressures.  H.  W.  Webb  and  (Miss)  H.  A,  Messen¬ 
ger  (Physical  Rev.,  1929,  [ii],  33,  319— 328).— The 
persistence  of  this  line  excited  by  electron  impact 
was  measured  for  vapour  pressures  corresponding  with 
the  temperature  range  78°  to  —19°  (cf.  Zemansky,  A., 
1927,  491),  using  an  alternating-potential  method 
(cf.  A.,  1927,  85).  Between  78°  and  17°  the  persist¬ 
ence  varied  inversely  as  the  first  power  of  the  press¬ 
ure,  and  was  much  too  small  to  be  explained  as 
depending  on  the  life  of  the  metastable  atoms]  it 
approached  a  limiting  value  of  the  order  of  10'?  sec. 
as  the  pressure  was  lowered.  The  life  of  1849  A,  was 
found  to  be  less  than  3  X  1O~0  sec.  A  radiation  process 
probably  associated  with  the  7T  break  in  the  critical 
potential  curves  had  a  life  of  1/470,000  sec.,  wMeh  is 
suggested  as  the  life  of  an  infra-red  transition  to  the 
6*7  volt  level,  followed  by  the  radiation  of  1849  A- 
A  process  associated  with  an  excitation  potential 
between  5  and  6  volts  had  a  life  of  about  1/120,000 
sec.  N.  M.  Bligh. 

Transition  of  excited  23P1  mercury  atoms  to 
the  metastable  state  23P0.  H.  Klumb  and  P. 
Prjngsheim  (Z.  Physik,  1929,  52,  610 — 626). — Data 
are  given  for  the  absorption  of  the  line  4047  A.  in 
mercury  vapour  as  a  function  of  the  partial  pressure 
of  added  gas  and  the  effects  produced  by  helium-neon 
mixture,  argon,  nitrogen,  carbon  monoxide  and  di¬ 
oxide,  and  water  vapour  have  been  examined.  The 
results  are  discussed  in  relation  to  the  authors’  theory 
and  to  that  of  Foote  (A.,  1927,  999).  All  the  above 
gases  facilitate  the  transition  2 *Pl — >2 3F0  ;  nitrogen, 
however,  has  an  abnormally  great  influence. 

R,  W.  Lust. 

Excitation  of  mercury  vapour  by  the  resonance 
line.  (Lord)  Rayleigh  (Nature,  1929,  123,  488, 
569). — Experiments  show  that  with  a  blast  of  mer¬ 
cury  vapour  the  source  of  re-emitted  radiation  of 
wave-length  2537  A.  can  be  observed  separated  in 
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space  from  the  source  of  the  continuous  bands  which 
are  of  molecular  origin.  It  appears  that  the  interval 
between  excitation  and  emission  may  be  considerably 
greater  than  10~7  sec.  As  the  temperature  of  the 
mercury  vapour  is  progressively  raised,  and  a  rapid 
stream  of  vapour  is  generated,  the  secondary  source, 
originally  symmetrical  on  either  side  of  the  primary 
beam,  elongates  on,  and  is  finally  wholly  on,  the 
down-stream  side.  A.  A.  Eldridge. 

Energies  of  dissociation  of  cadmium  and  zinc 
molecules  from  an  interpretation  of  their  band 
spectra.  J.  G.  Winans  (Phil.  Mag.,  1929,  [vii],  7, 
555 — 565). — New  observations  have  been  made  on 
the  absorption  spectrum  in  cadmium  vapour.  At 
low  pressure  the  cadmium  resonance  line  at  2288  A. 
appears  as  a  narrow  absorption  line  which  broadens 
symmetrically  to  the  limits  2207 — 2800  A.  with  in¬ 
creasing  pressure.  At  pressures  above  130  mm.  a 
set  of  broad  and  diffuse  flutings  over  the  range 
2650 — 2780  A.  develop  on  this  band.  The  bands  at 
2212  and  21141.  appear  at  a  pressure  of  7  mm.,  the 
former  broadening  slightly  towards  longer  wave¬ 
lengths  and  the  latter  increasing  symmetrically  with 
increasing  pressure.  The  electrodeless  discharge  in 
cadmium  vapour  exhibits  a  continuous  spectrum  with 
maxima  at  2288,  2980,  3000,  and  4400  A.  The  band 
at  2212  A.  does  not  appear.  The  absorption  band 
2207—2800  A.  is  attributed  to  the  absorption  of 
light  by  the  collision  of  two  atoms  to  produce  a 
stable  excited  molecule.  The  energy  of  dissociation 
of  the  cadmium  molecule  calculated  from  the  main 
absorption  band  is  0*200  volt.  Similar  measurements 
on  the  absorption  spectrum  of  zinc  vapour  lead  to  the 
value  of  0*246  volt  for  the  energy  of  dissociation  of 
the  zinc  molecule.  The  dissociation  energies  of  cad¬ 
mium,  zinc,  and  mercury  molecules  are  shown  to  be 
proportional  to  their  atomic  heats  of  fusion.  The 
flutings  observed  in  the  main  absorption  band  of 
cadmium  are  attributed  to  the  absorption  of  light  by 
colliding  atoms  to  form  an  excited  molecule  and  the 
subsequent  emission  of  this  light  when  the  excited 
molecule  returns  to  the  normal  state.  The  fluctu¬ 
ations  of  intensity  arising  from  this  are  shown  by  the 
flutings  in  the  spectrum.  A.  E.  Mitchell, 

Flutings  in  the  absorption  spectrum  of  a 
mixture  of  mercury  and  cadmium  vapours. 
J.  G.  Winans  (Phil.  Mag.,  1929,  [vii],  7,  565—566 ; 
cf.  preceding  abstract). — The  absorption  spectrum  of 
a  mixture  of  cadmium  and  mercury  vapour  behaves 
similarly  to  that  of  pure  cadmium  vapour  under 
changes  in  pressure.  A  new  set  of  flutings  extending 
from  2488*6  to  2406*8  A.  appears.  These  are  not 
present  in  the  spectrum  of  pure  cadmium  or  pure 
mercury  vapour  and  are  attributed  to  HgCd  molecules. 

A.  E.  Mitchell. 

Resonance  as  a  result  ol  collisions  and  its 
bearing  on  fluorescence  and  chemiluminescence . 
H.  Beutler  and  R.  Joseph y  (Z.  Physik,  1929, 
53,  747—765;  cf.  A.,  1928,  459) . — Irradiation  of  a 
sodium-mercury  vapour  mixture  by  the  mercury  line 
2537  A.  causes  resonance  of  the  sodium  atoms  by 
collisions  with  mercury  atoms  excited  to  the  transition 
23Pa  —  lx8Q.  The  resonance .  of  the  sodium  atoms 
results  in  the  transition  12&— 7a$.  Admixture  of 


nitrogen  causes  a  rearrangement  of  23P1  state  of  the 
mercury  atoms  to  the  23P0  state,  with  a  consequent 
change  in  the  resonance  transition  of  the  sodium 
atoms  to  l2S—52St  in  agreement  with  the  23P0— lh80 
transition  of  the  mercury  atoms.  Similar  resonance 
effects  are  observed  in  the  chemiluminescence  of  dilute 
gas  reactions.  W.  E.  Downey. 

Second  spark  spectrum  of  potassium,  K  in. 
T.  L.  be  Bruin  (Z.  Physik,  1929,  53,  658—664).— 
Making  use  of  the  chlorine  arc  spectrum.  Cl  I,  and  the 
first  argon  spark  spectrum,  A  n,  and  with  the  aid  of 
the  law  of  irregular  and  regular  doublets,  the  principal 
terms  in  the  second  spark  spectrum  of  potassium, 
K  m,  are  identified.  A  doublet  and  quadruplet 
system  are  found.  A.  J.  Mee. 

Spectrum  of  ionised  rubidium.  R.  Maj umber 
(Naturwiss.,  1929,  12,  198— 199).— By  comparison  of 
the  spectra  of  the  group  Ge+  to  Sr+  the  lines  in  the 
spectrum  of  Rb*  hare  been  classified. 

R.  1ST.  Kerr. 

Spark  producer  as  atomiser  of  salt  solutions 
for  flame  spectra  and  the  photography  of  their 
spark  spectra.  W.  Hirschel  (Chem.-Ztg.,  1929, 
53,  218— 219).— See  A.,  1928,  449. 

Anomalous  terms  in  the  spectrum  of  doubly- 
ionised  lead.  S.  Smith  (Nature,  1929, 123,  566). — 
In  an  analysis  of  the  spectrum  of  doubly-ionised 
lead,  Fb  in,  combinations  involving  the  anomalous 
terms  arising  from  the  state  of  the  doubly-ionised 
atom  of  lead  when  both  the  two  remaining  valency 
electrons  occupy  6p  orbits  ivere  found ;  these  are : 
995^75, 1165  05  A.  4004-16,  3925-23  A. 

1439-42,  3832-83  A.  (G1/*,- QlD2  and 
respectively).  In  the  first  sparky  spec¬ 
trum  of  thallium,  T1  n,  the  lines  63P32 — and 
GkPj—G1.^  have  been  found.  A.  A.  Eldridge. 

Recombination  spectra  of  ions  and  electrons 
in  caesium  and  helium.  F.  L.  Mohler  and  C. 
Roeckner  (Bur.  Stand.  J.  Res.,  1919,  2,  489 — *500). — 
Spectrophotometer  measurements  of  intensity  dis¬ 
tribution  were  made  in  connexion  with  probe  wire 
measurements  of  electrical  conditions.  Intensity  de¬ 
pends  on  the  ion  concentration  independent  of  dis¬ 
charge  current  and  voltage.  Measurements  of  intens¬ 
ity  distribution  in  the  2 P  band  of  caesium  and  electron 
velocity  distribution  were  made  under  a  variety  of 
discharge  conditions.  Photographs  and  approximate 
intensity  measurements  on  continuous  bands  of  helium 
show  a  strong*  band  beyond  23P  and  fainter  bands 
beyond  23£,  2 bP,  and  2hS.  The  caesium  afterglow  is 
characterised  by  a  more  rapid  decrease  in  intensity 
of  the  continuous  bands  with  decreasing  wave-length. 

W.  E.  Downey. 

Corona  discharge  in  neon.  F.  M.  Penning 
(Phil.  Mag.,  1929,  [vii],  7,  632^633).— Experiments 
similar  to  those  of  Huxley  (A.,  1928,  567)  are  described 
in  which  it  was  found  that  with  pure  neon  the  starting 
potential  for  the  negative  discharge  (wire  cathode 
and  cylinder  anode)  was  less  than  that  for  the  positive 
discharge.  This  result  is  in  opposition  to  those  of 
Huxley.  Small  quantities  of  argon  give  a  reproduc¬ 
tion  of  Huxley’s  results.  It  is  concluded  that  Hux¬ 
ley’s  results  offer  no  evidence  against  the  theory  that 
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electrons  can  be  set  free  from  the  cathode  by  the 
action  of  positive  ions.  A.  E.  Mitchell. 

High-frecjuency  discharges  in  helium  and  neon. 
R.  L.  Hag mah  (Phil.  Mag.,  1929,  [vii],  7,  586—596).— 
In  cylindrical  discharge  tubes  of  constant  diameter 
and  with  a  constant  oscillation  frequency,  at  each 
distance  between  the  electrodes  there  is  a  certain 
pressure  at  which  the  starting  potential  is  a  minimum. 
The  potential  at  this  minimum  increases  with  the 
distance  between  the  electrodes.  With  tubes  of 
different  diameters  it  was  found  that  the  starting 
potential  decreases  with  increasing  diameter.  Over 
the  wave-length  range  of  40 — 640  metres  the  starting 
potentials  increase  with  the  wave-length  for  pressures 
up  to  G  mm.,  above  which  the  potential  is  approxim¬ 
ately  constant  for  all  wave-lengths.  With  each  gas 
there  is  a  certain  pressure  at  which  the  potential 
required  to  maintain  the  discharge  is  a  minimum. 
With  increasing  pressure  the  maintenance  potential 
increases  almost  directly  proportionally  to  the  increase 
of  pressure.  The  maintenance  potentials  vary  con¬ 
siderably  with  the  wave-lengths,  indicating  that  the 
potential  comprises  two  parts,  (1)  the  potential  fall 
in  the  main  column  of  the  gas  which  is  under  uniform 
electric  force  which  is  independent  of  the  wave-length, 
and  (2)  the  potential  drop  at  the  electrodes  which  is 
independent  of  the  length  of  the  discharge  and  roughly 
proportional  to  the  wave-length.  All  the  discharge 
phenomena  in  helium  and  neon  are  highly  sensitive 
to  impurities  in  the  gases.  A.  E.  Mitchell. 

High-frequency  discharges  in  gases.  J,  S. 
Townsend  and  W.  Nethercot  (Phil.  Mag.,  1929, 
[vii],  7,  600 — GIG). — Methods  for  the  determination 
of  the  relationship  between  the  current  and  the  E.M .F. 
in  high-frequency  discharges  are  described.  Experi¬ 
ments  have  been  made  with  high-frequency  and  con¬ 
tinuous-current  discharges  in  nitrogen.  The  results 
are  in  agreement  with  the  theory  of  Townsend  (Compt. 
mid.,  1928, 186,  55).  ‘  A.  E.  Mitchell. 

High-frequency  discharge  in  gases.  B.  C. 
Mukherjee  and  A.  K,  Chattebji  (Nature,  1929, 123. 
005). — The  striations  obtained  with  internal  and 
external  electrodes  differ,  the  former,  except  at  low 
pressures,  having  a  comb-like  appearance.  As  the 
pressure  is  lowered,  the  thickness  of  the  striae  increases : 
the  glow  extends  beyond  the  electrodes,  and  striations 
are  also  observed  in  this  region.  The  same  glow 
discharge  can  be  obtained  with  only  one  external 
electrode.  A.  A.  Eldridge. 

Direct  transition  from  the  independent  to  the 
dependent  conduction  of  electricity  in  strongly 
ionised  gases  at  high  pressures.  R.  Thaller 
(Physikal.  Z.,  1929, 30, 59 — 61), — The  normal  current- 
voltage  characteristic  curve  of  a  gas  ionised  by  means 
of  X-rays,  (3-  and  ot-rays,  or  ultra-violet  light  shows 

(a)  an  increase  of  current  proportional  to  the  voltage, 

(b)  at  higher  voltage  the  current  increases  more  slowly 
and  reaches  a  saturation  value  maintained  until  the 
saturation  voltage  has  been  exceeded  several  times 
over,  when  (c)  a  very  sudden  increase  in  current 
makes  its  appearance.  An  arrangement  is  described 
■whereby  the  transition  from  the  stage  where  Ohm’s 
law  is  obeyed  (a)  to  the  third  stage  (c)  occurs  without 


the  appearance  of  the  saturation  stage  (b)  (cf.  this 
vol;,  114).  R.  A.  Morton. 

Thermionic  emission  of  copper  tubes  filled 
with  salts.  T.  Pecsalski  and  J.  Ohichockx 
(Compt.  rend.,  1929,  188.  699 — 701). — The  positive 
thermionic  current  obtained  from  a  copper  tube  filled 
with  nickel,  chromium,  or  calcium  chloride  and  heated 
electrically  at  a  pressure  of  lCh6  mm.  increases  with 
time  more  rapidly  than  the  negative  emission  and 
exists  even  when  the  tube  is  at  zero  potential.  The 
phenomena  are  most  marked  with  nickel  salts. 

J.  Grant. 

Photo-electric  effect  with  change  of  state  of 
the  cathode.  A.  Goetz  (Z,  Pliysik,  1929,  53,  494 — 
525). — In  order  to  examine  the  change  in  the  photo¬ 
electric  effect  caused  by  change  of  state  of  the  cathode, 
and  to  see  whether  the  change  is  analogous  to  that 
in  the  thermionic  emission,  the  photo-electric  effect 
with  molten  tin  and  two  of  its  allofcropes  has  been 
investigated.  The  metal  tin  alone  possesses  the  pro¬ 
perties  required  of  an  element  for  this  work.  An 
apparatus  is  described  by  means  of  which  both  the 
thermal  progress  of  the  phase  change  and  the  electric 
effect  can  be  observed  simultaneously.  The  photo¬ 
electric  emission  was  measured  by  a  Hoffmann 
electrometer  of  extreme  sensitiveness.  The  temper¬ 
ature  range  used  was  50 — 550°,  and  the  wave-length 
range  2300 — 2900  A.  Within  these  ranges  the  photo¬ 
electric  emission  is  independent  of  the  temperature 
for  the  three  phases  examined,  provided  there  is  no 
change  in  the  phase.  The  three  phases  have  different 
wave-length  limits,  the  emission  energy  increasing 
with  decreasing  energy  content  of  the  metal.  A  change 
in  phase  alters  the  intensity  of  the  emission.  The 
wave-length  limits  are  :  for  liquid  tin  2925  ±10,  for 
hexagonal  (y)  tin  2820±10.  for  tetragonal  ((3)  tin 
2740±10  A.  The  transition  point  from  y-  to  p-tin 
determined  by  this  method  is  200 ±2°,  but  the  velocity 
of  transition  is  very  small.  The  emission  for  short 
wave-lengths  follows  an  exponential  law,  involving 
two  constants,  from  one  of  which  the  capacity  of  the 
surface  for  optical  absorption  and  the  photo-electric 
quantum  equivalent  can  be  found.  It  is  probable 
that  the  quantum  equivalent  changes  with  the  phase, 
the  modification  with  the  denser  packing  (/.e.,  (3-tin) 
having  a  larger  equivalent  than  that  with  the  less 
dense  packing  (i.e..  y-tin).  There  is  a  parallelism 
between  thermionic  and  photo-electric  phenomena  for 
the  three  phases,  A.  J.  Mee. 

Photo-electric  emission  and  thermionic 
emission.  E.  H.  Hall  (Proe.  Nat,  Acad,  ScL,  1929. 
15,  126 — 127). — It  is  shown  that  it  does  not  follow 
from  the  experiments  of  Du  Bridge  on  platinum  (cf. 
A.,  1928,  .340)  and  of  Warner  on  tungsten  (cf.  A., 
1927,  391)  that  the  amount  of  work  required  to 
overcome  resisting  forces  is  the  same  for  an  electron 
taken  from  the  free  state  within  to  the  free  state 
outside  the  metal  as  for  an  electron  taken  by  photo¬ 
electric  action  out  of  the  metal.  The  values,  of  the 
constants  in  the  thermionic  emission  formula  are 
discussed.  N,  M.  Bligh. 

Temperature  dependence  of  electron  emission 
tinder  high  fields.  W.  V.  Houston  (Physical  Rev., 
1929,  [ii],  33;  361— 363).— Theoretical.  N.  M,  Bligh, 
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Photo-electric  effect  and  the  continuous 
X-spectrum.  E.  Sevin  (Compt,  rend.,  1929,  188, 
911 — 912;  cf.  Decombe,  ibid.,  1927,  185,  1265). — 
The  photo-electric  law  and  the  maximum  frequency 
of  the  continuous  X- spectrum  resulting  from  the  law 
of  Duane  and  Hunt  are  deduced  from  the  author's 
theory  of  light  {ibid.,  1929,  188,  290).  J.  Grant. 

Photo-electric  effect  of  ultra-violet  rays  on 
gases.  R.  Dantinne  and  P.  Lenaerts  (Arch.  Sci. 
Phys.  Nat.,  1929,  [v],  11,  5— 14).— The  photo-electric 
action  of  ultra-violet  rays  on  gases  depends  on  the 
nature  of  the  gas,  the  frequency  of  the  light,  and 
probably  to  a  considerable  degree  on  the  pressure. 
It  is  a  volume  effect  in  contradistinction  to  the  photo¬ 
electric  effect  on  solids,  which  is  a  surface  effect. 
The  characteristics  of  the  photo-electric  effect  with 
solids  lead  to  the  view  that  it  is  the  adsorbed  gas 
and  not  the  solid  which  furnishes  the  photo- electrons. 
This  view  implies  a  parallelism  between  the  relative 
intensities  of  the  effects  with  different  gases  and  the 
relative  intensities  of  the  effects  brought  about  by 
the  same  radiation  on  a  metallic  surface  surrounded 
by  the  same  gases.  A  special  apparatus  has  been 
constructed  for  measuring  the  photo-electric  effect 
caused  by  the  light  from  an  aluminium  spark  on 
oxygen,  air,  carbon  dioxide,  and  sulphur  dioxide. 
The  relative  values  of  the  ionisations  produced  in  the 
different  gases  agree  well  with  the  data  for  the  photo¬ 
electric  effect  at  a  metallic  surface  in  the  same  gases. 
The  active  element  (for  the  frequencies  used)  appears 
to  be  oxygen.  R.  A.  Morton. 

Form  and  structure  of  sparks.  V-  Long 
sparks  in  different  gases.  T.  Terada,  XJ. 
Nakaya,  and  R.  Yamamoto  (Sci.  Papers  Inst.  Phys. 
Chem.  Res.  Tokyo,  1929,  10,  43—68). — The  sparking 
potential  in  sulphur  dioxide  at  normal  pressure  is 
three  times  that  in  air.  Long  sparks  in  acetylene 
and  in  carbon  dioxide  have  an  afterglow  of  1CH  sec. 
duration.  W.  E.  Downey. 

Average  * 1  forward  * f  momentum  of  photo- 
electrons.  E.  J.  Williams  (Nature,  1929,  123, 
565—566). 

Astrophysical  estimate  of  the  ionisation 
potential  of  vanadium.  A.  V.  Douglas  (Nature, 
1929,  123,  606—607 ;  cf.  A.,  1928,  682).— Prom 
periodic  intensity  changes  the  value  of  the  ionisation 
potential  of  vanadium  is  estimated  to  be  6*74  volts, 
in  agreement  with  Russell’s  value  from  spectroscopic 
data  of  6*76  (Astrophys.  J.,  1927). 

A.  A.  Eldridge. 

Polarisation  of  electron  waves.  E.  Rupp  (Z. 
Physik,  1929,  53,  548—552 ;  cf.  Davisson  and  Germer, 
this  vob,  7). — A  beam  of  electrons  was  twice  reflected 
from  the  surface  of  a  copper  crystal.  The  number 
of  electrons  reflected  showed  no  selective  reflexion 
maxima  depending  on  the  rotation  of  the  two  reflectors 
about  the  axis  of  the  beam.  A  homogeneous  external 
magnetic  field  has  no  effect  on  the  reflexion.  A 
selective  maximum  was  obtained  for  electrons  of 
velocity  150  volts  when  reflected  from  the  {111}  face 
of  copper,  which  might  be  attributed  to  polarisation, 
but  the  angle  of  the  beam  with  the  reflector  for  this 
was  small  (12°)  and  there  are  many  experimental 


difficulties  involved  in  finding  out  whether  it  is  a 
case  of  real  polarisation.  A.  J.  Mee. 

Effects  of  an  homologous  series  of  amines  on 
the  mobilities  of  ions  in  hydrogen  gas.  L.  B. 
Loeb  and  K.  Dyk  (Proc.  Nat.  Acad.  Sci.,  1929,  15, 
146—156;  cf.  A,,  1928,  932,  809,  609). — Following  a 
study  of  the  effect  of  ammonia  (cf.  A,,  1927,  181), 
that  of  the  amines  was  investigated,  as  the  size  of 
the  molecule  could  be  varied  without  markedly 
changing  the  electro-chemical  properties  of  the  gas. 
The  reciprocal  mobility  for  positive  and  negative  ions 
is  plotted  against  the  percentage  of  amine  present, 
and  compared  with  Blanc’s  law.  For  pure  methvl- 
amine,  the  mobilities  in  the  amine  were  somewhat 
less  than  in  ammonia ;  for  methylamine  and  hydro¬ 
gen  mixtures  the  negative  ion  showed  a  marked 
departure  from  Blanc’s  law  for  small  percentages 
of  amine ;  for  mixtures  of  propylamine  and  hydro¬ 
gen  the  smallest  trace  of  amine  reduced  the  mobility ; 
for  methylamine-hydrogen-ammonia  mixtures  the 
mobilities  were  decreased  slightly  more  by  the 
ammonia  in  accordance  with  Blanc’s  law.  Theoretical 
explanations  are  given.  N.  M.  Blioh. 

Ionisation  of  gases  by  positive  ions.  R.  M. 
Sutton  (Physical  Rev.,  1929,  [ii],  33,  364 — 372).— 
Using  a  simple  tube,  positive  potassium  ions  were 
driven  by  controllable  accelerating  potentials  up  to 
750  volts  into  neon  and  argon.  Curves  are  given 
showing  the  variation  of  ionisation  with  pressure  over 
a  range  of  0*05- — 1  mm.,  and  the  number  of  new  ions 
formed  per  positive  ion  per  cm.  path  reduced  to  1  mm. 
pressure.  The  efficiency  of  the  effect  is  less  than  for 
electron  bombardment,  and  had  not  reached  a  maxi¬ 
mum  at  750  volts.  The  pressure  range  showing 
ionisation  effect  is  higher  than  expected  from  kinetic 
theory,  and  indicates  the  presence  of  long  mean  free 
paths  for  the  positive  ions  (cf.  Kennard,  A.,  192S, 
453;  Durbin,  ibid.,  103).  N.  M.  Bligh. 

Nature  of  the  ions  in  air.  H.  A.  Erikson 
(Physical  Rev.,  1929,  [ii],  33,  403 — 411 ;  cf.  A.,  1927, 
1002 ;  this  vol.,  114). — The  transference  of  an  electron 
from  an  H20  molecule  to  the  final  positive  air  ion  is 
further  studied  and  results  are  given  showing  the 
production  and  ageing  of  the  initial  positive  ion  in 
dried  air  and  nitrogen.  When  the  final  positive  air 
ion  of  mobility  1*36  is  passed  into  moist  air  the  final 
ions  disappear  and  a  swifter  1*87  ion  appears ;  these 
in  turn  change  back  into  a  1*36  ion.  This  is  inter¬ 
preted  as  due  to  a  neutral  H20  molecule  giving  up  an 
electron  to  the  final  1*36  two-molecule  positive  ion, 
thus  giving  a  one-molecule  positive  ion  having  a 
higher  mobility.  This  H20+  ion  ages  by  attaching 
itself  to  another  molecule  forming  a  slower  T36  ion. 
The  initial  and  final  positive  ions  are  considered  to 
be  one  and  two  molecules  large,  respectively. 

N.  M.  Bligh. 

Formation  of  monatomic  hydrogen  by 
collisions  with  slowly  moving  electrons,  K.  E. 
Borsch  and  EL  Kallmann  (Z.  Physik,  1929,  53, 
80 — 91 ). — Experiments  are  described  in  which  elec¬ 
trons  of  energy  from  7  to  16  volts  are  allowed  to 
collide  with  hydrogen  molecules;  the  blackening  of 
lead  chloride  in  the  hydrogen  stream  was  used  as  an 
index  of  the  formation  of  monatomic  hydrogen.  In 
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accordance  with  theory  and  tile  earlier  experiments 
of  Hughes  and  Skellett  {A.,  1927,  811),  appreciable 
dissociation  takes  place  only  above  the  first  resonance 
potential,  10-8  volts,  and  increases  greatly  when  the 
potential  is  16  volts  corresponding  with  ionisation. 
Evidence  has  been  obtained  that  with  7-volt;  electrons 
a  small  formation  of  monatomic  hydrogen  occurs, 
probably  due  to  absorption  of  the  electron  energy  as 
nuclear  vibrational  energy,  since  the  dissociation 
energy  corresponds  with  4*3  volts.  Under  such  con¬ 
ditions  not  more  than  1  in  4x  105  collisions  results  in 
dissociation.  Experiments  are  also  described  which 
establish  that  monatomic  hydrogen  is  also  formed 
by  a  secondary  process  in  which  hydrogen  ions  react. 

R.  W.  Ltot.  : 

Electron-  and  ion-streams  in  gases  at  low 
pressures.  G.  Spiwaic  (Z.  Physik,  1929,  53,  805 — 
839 ) . — Mathematical .  W.  E.  Downey. 

Electronic  charge  e.  J.  H.  J.  Poole  (Nature, 
1929,  123,  530). — The  possibility  that  a  new  value 
of  tc  should  be  used  in  obtaining  the  value  of  hcj 2ne2 
is  suggested  (cf.  Birge,  tins  voL,  368 ;  Backlin,  ibid,, 
369).  A.  A.  Eldridge. 

Electromagnetic  field  of  an  electron.  The 
electron  as  a  gravitational  phenomenon.  D. 
Meksyn  (Phil.  Mag.,  1929,  [vii],  7,  425 — 433). — 
Mathematical.  An  electron  is  assumed  to  represent 
the  same  entity  as  a  neutral  mass  in  which  the  matter 
or  energy  is  spread  throughout  the  space  instead  of 
being  located  in  a  small  region.  The  electron  is  thus 
a  gravitational  field  of  potential  mjr It  is  shown 
that  there  are  no  stresses  in  such  a  field. 

A.  E.  Mitchell. 

Phenomena  of  projected  electrons.  T.  J.  I. 
Bromwich  (Phil.  Mag.,  1929,  [vii],  7,  470 — 476). — A 
definite  statement  of  the  deductions  from  the  author’s 
previous  treatment  {ibid.,  1928,  [vii],  5,  636)  of  the 
Einstein  theory  of  relativity  is  given, 

A,  E.  Mitchell. 

Thermodynamical  properties  of  the  electron 
and  atomic  theory.  11.  D.  Kleeman  (Phil.  Mag., 
1929,  [vii],  7,  493 — 504 ;  cf.  this  voL,  379). — The 
equation  of  state  of  electron  gas  is  shown  to  be 
pv—BTZ,  where  £  is  less  than  unity  and  decreases 
as  v  increases.  This  result  combined  with  kinetic 
deductions  is  used  to  show  that  the  velocity  of  an 
electron  in  an  electron  gas  gradually  decreases  between 
two  consecutive  collisions  and  increases  during  a 
collision,  whilst  the  internal  energy  of  an  electron 
under  the  same  conditions  increases  between  con¬ 
secutive  collisions  and  decreases  during  collisions. 
Since  these  changes  can  be  achieved  only  by  changes 
in  the  electric  fields  of  the  colliding  electrons,  it  is 
concluded  that  decreases  in  internal  energy  must 
result  in  radiation  into  space.  These  results  are 
employed  in  the  discussion  of  the  formation  of  atoms. 

A.  E.  Mitchell. 

Vapour-pressure  separation  of  isotopes  by 
fractional  distillation.  I.  Distillation  experi¬ 
ments  with  carbon  tetrachloride.  H.  G.  Grimm 
(2.  physikal.  Chem.,  1929,  B,  2,  181— 199).— In  the 
hope  of  separating  two  different  carbon  tetrachlorides 
containing  the  two  isotopes  of  chlorine,  the  pure  liquid 
wras  subjected  to  extensive  fractional  distillation. 


The  densities  of  the  fractions  were  found,  and  were 
shown  not  to  differ  within  the  experimental  error  of 
2x  10~5.  Using  this  estimated  error  it  is  possible  to 
calculate  the  upper  limit  for  the  density  difference 
between  the  compounds  containing  neighbouring 
isotopes.  Using  an  empirical  formula  due  to  F.  D. 
Brown,  it  is  shown  that  the  difference  in  b.  p.  between 
the  two  forms  of  carbon  tetrachloride  differing  in 
mol.  wt.  by  two  units  cannot  exceed  1 0~3°,  and  the 
vapour  pressures  cannot  differ  by  more  than  (M)3  mm. 
Calculations  using  this  value  point  to  the  existence 
of  energy  at  0°  Abs.  A.  J.  Mee. 

Vapour-pressure  separation  of  isotopes  by 
fractional  distillation.  II.  Experiments  in  the 
fractionation  of  chlorine  on  the  large  scale. 
H.  G.  Grimm  and  L.  Braun  (Z.  physikal.  Chem., 
1929,  B,  2,  200— 206).— When  60,000  kg.  of  chlorine 
were  fractionally  distilled,  the  fractions  converted 
into  ammonium  chloride,  and  the  densities  of  the 
saturated  solutions  of  the  salt  determined,  the  results 
were  the  same  for  all  the  fractions  within  the  experi¬ 
mental  error.  Any  possible  at.  wt.  difference  of  the 
fractions  must  be  smaller  than  0-002%  of  the  at.  wt. 
of  chlorine.  A.  J.  Mee. 

Constitution  of  oxygen.  F.  W.  Aston  (Nature, 
1929,  123,  488 — 489) . — There  is  no  evidence  that 
oxygen  is  other  than  a  simple  element  (cf.  Giauque 
and  Johnston,  this  voL,  369).  Faint  lines  which 
might  be  ascribed  to  the  existence  of  O18  are  capable 
of  other  interpretations.  A.  A.  Eldridge. 

Separation  of  isotopes.  J.  N.  Bronsted  and  G. 
Hevesy  (Phil.  Mag.,  1929,  [vii],  7,  631—632).- 
Exception  is  taken  to  the  view  expressed  by  Harkins 
and  Mortimer  (A.,  1928,  1301)  that  the  mercury  used 
by  Bronsted  and  Hevesy  in  their  work  on  the  separ¬ 
ation  of  the  isotopes  of  mercury  was  impure.  An 
outline  of  the  methods  used  to  establish  the  purity 
of  their  material  is  given.  A.  E.  Mitchell. 

Quantum  theory  of  radioactive  disintegration. 
G.  Gamow  (Z.  Physik,  1929,  53,  601— 604).— Mathe¬ 
matical.  Earlier  work  on  the  solution  of  the  wave 
equations  (cf.  this  vol.,  7)  is  further  discussed  in 
connexion  with  the  views  of  Lane.  A,  J.  Mee. 

Adsorption  of  radium  emanation.  A.  Beckee 
and  K.  H.  Stehberg-er  (Ann.  Physik,  1929,  [v],  1, 
529 — 555) . — The  adsorption  of  emanation  by  carbon 
and  silica  gel  has  been  investigated  by  a  static  method. 
Adsorption  on  solids,  like  absorption  by  liquids,  is 
characterised  by  the  appearance  of  stationary  equi¬ 
librium  states  determined  solely  by  the  concentration 
ratio  of  emanation  in  the  solid  or  liquid  and  in  the 
surroundings,  this  ratio  depending  on  the  temperature. 
The  law  governing  adsorption  of  ordinary  gases  is 
thus  confirmed  at  partial  pressures  of  a  very  low 
order.  The  equilibrium  distribution  of  emanation  is 
independent  of  the  nature  and  pressure  of  the  accom¬ 
panying  gas,  of  the  amount  of  adsorbing  solid,  of  the 
volume  of  the  container,  and  of  the  partial  pressure 
of  emanation ;  it  depends  solely  on  the  adsorbing 
material  and  the  temperature.  The  adsorption  co¬ 
efficient  has  been  measured  over  the  temperature 
range  — 80°  to  100°,  and  the  validity  of  the  thermo¬ 
dynamic  equation  for  the  reaction  isochore  is  demon- 
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strated.  The  specimen  of  carbon  exhibited  a  high 
absolute  value  for  the  adsorption  coefficient  which 
varied  greatly  with  temperature.  The  silica  gel  was 
less  effective,  since  the  adsorption  coefficient  at  the 
temperature  of  solid  carbon  dioxide  was  equal  only 
to  that  of  carbon  at  the  ordinary  temperature.  The 
reason  for  the  difference  between  the  two  substances 
is  not  clear. 

The  dynamic  method  of  investigating  the  adsorp¬ 
tion  of  emanation  in  a  gas  stream  is  attended  by 
special  difficulties,  but  quantitative  data  can  be 
obtained  if  due  precautions  are  taken. 

R.  A.  Morton. 

Straggling  of  a-particles  from  polonium  in 
passing  through  gases.  H.  Eyring  (Physical 
Rev.,  1929,  [ii],  33,  386—388;  cf.  A.,  1928,  4}.— 
The  straggling  coefficients  in  the  gases  ethylene,  air, 
nitrous  oxide,  carbon  dioxide,  methyl  iodide,  ethyl 
bromide,  and  ethyl  iodide  have  been  determined  from 
the  ends  of  the  Bragg  ionisation  curve.  The  average 
values  are  found  to  be  greater  than  those  calculated 
theoretically,  except  in  the  case  of  methyl  iodide. 

N.  M.  Bligh. 

Volatilisation  of  polonium.  P.  BonIst-Mattry 
(Ann.  Physique,  1929,  [x],  11,  253 — 341). — The  con¬ 
cept  of  temperature  of  vaporisation  as  applied  to  the 
radio-elements  is  examined  critically'  and  abandoned. 
A  method  is  described  of  investigating  the  distribution 
in  space  of  the  active  atoms  vaporised,  and  Lambert’s 
law  of  cosines  is  verified.  A  detailed  study  is  made 
by  an  improved  experimental  method  of  the  vaporis¬ 
ation  of  polonium  deposited  electrochemically  or  by 
condensation  on  platinum  or  nickel.  Curves  are  given 
showing  the  quantity  of  polonium  vaporised  as  a 
function  of  time  at  a  number  of  different  temperatures. 
The  quantity  vaporised  is  independent  of  the  time, 
and  is  a  simple  function  of  the  temperature.  A 
reverse  phenomenon  is  indicated,  and  is  presumed  to 
be  a  thermal  diffusion  tending  to  cause  polonium  to 
penetrate  into  the  surface  on  which  it  is  deposited. 
The  removal  of  a  polonium  atom  from  platinum 
requires  more  energy  than  its  removal  from  nickel. 
Results  from  condensed  polonium  are  less  regular 
than  from  samples  deposited  electrochemically. 

N.  M.  Bligh. 

Counting  of  scintillations  produced  by  oc-par- 
ticles.  I.  II.  Determination  of  the  efficiency 
of  transformation  of  the  kinetic  energy  of  a-par¬ 
ticles  into  radiant  energy.  III.  Practical 
applications.  J.  Chariton  and  C.  A.  Lea  (Proc. 
Roy.  Soc.,  1929,  A,  122,  304—319,  320—334,  335— 
352). — I.  A  systematic  investigation  has  been  made 
of  the  factors  involved  in  the  scintillation  method  of 
counting  a-particles  and  of  its  limitations.  An  appar¬ 
atus  is  described  for  producing  regular  point  flashes 
of  light  of  known  spectral  constitution,  the  conditions 
under  which  scintillations  are  observed  being  imitated 
as  closely  as  possible. 

II.  A  determination  of  the  luminous  efficiency  of 
the  process  of  scintillation  formation  necessitates  the 
measurement  of  the  candle-power  of  a  zinc  sulphide 
screen  when  bombarded  by  a  known  number  of 
a-particles  of  known  energy.  To  obtain  the  spectral 
distribution,  spectrograms  were  taken  of  various  zinc 
sulphides  when  bombarded  by  a-particles,  using  an 


a-ray  tube  filled  with  radon  which  could  be  covered 
with  different  preparations  of  zinc  sulphide.  The 
numbers  and  energies  of  the  a-particles  producing 
the  radiation  could  not  be  determined  with  precision, 
owing  to  irregularities  of  the  glass  walls  of  the  tube. 
The  brightness  of  the  a-ray  tube  was  therefore  com¬ 
pared  with  that  of  a  plane  screen  of  the  same  zinc 
sulphide  bombarded  by  a  known  number  of  a-particles 
of  known  energy.  Since  the  spectral  distributions 
of  the  light  were  the  same  in  both  cases,  the  intensities 
could  be  compared  by  comparing  the  blackening  pro¬ 
duced  in  a  photographic  plate  illuminated  directly 
by  light  from  the  two  sources.  The  values  obtained 
for  the  radiant  and  luminous  efficiencies  of  various 
zinc  sulphides  when  bombarded  by  a-particles  arc 
surprisingly  high — viz.,  about  25  and  12%,  respect¬ 
ively — whilst  the  value  obtained  by  Marsden  for  the 
radiant  efficiency  wras  1*5%.  The  high  values,  how¬ 
ever,  are  in  agreement  with  those  calculated  from 
data  for  radioactive  luminous  paints. 

III.  An  investigation  of  the  influence  of  the  numer¬ 
ical  aperture  of  the  microscope  employed  on  the 
results  of  counting  showed  that,  “when  scintillations 
produced  by  a-particles  of  2*7  cm.  range  are  observed 
with  a  microscope  of  magnification  50  and  of  variable 
numerical  aperture,  the  scintillations  become  invisible 
when  the  numerical  aperture  is  reduced  below"  0*08. 
For  this  value  of  the  numerical  aperture  the  energy 
entering  the  eye  from  a  single  scintillation  evaluated 
as  green  light  (>>=0*505  g)  is  290  quanta.  Scintill¬ 
ations  observed  with  the  eye  placed  at  varying  dis¬ 
tances  from  the  screen  become  invisible  when  the  eye 
receives  less  than  30  quanta  per  scintillation.  The 
velocity  of  the  slowest  a-particles  capable  of  producing 
a  scintillation  observable  in  a  microscope  of  mag¬ 
nification  50  and  numerical  aperture  0*45  was  found 
to  be  2*7  x  108  cm. /sec.  The  energy  entering  the  eye 
from  such  a  scintillation,  using  the  value  previously 
obtained  for  the  efficiency  of  the  zinc  sulphide  em¬ 
ployed,  is  300  quanta  of  green  light  (x=0*505  g). 

The  experimental  results  obtained  in  the  three  parts 
of  the  paper  are  interpreted  and  discussed.  It  is 
considered  that  the  explanation  of  the  fact  that  a 
smaller  fraction  of  the  light  from  a  scintillation  pro¬ 
duces  a  visual  sensation  when  the  eye  is  unaided 
than  when  a  microscope  is  used  lies  in  the  optical 
properties  of  zinc  sulphide  crystals.  If  the  “  size  99 
of  a  scintillation  is  the  same  as  that  of  a  crystal  of 
zinc  sulphide,  then  the  dimensions  of  the  retinal 
image  will  be  greatly  increased  when  a  microscope  is 
used.  The  mechanism  of  the  scintillation  process  is 
discussed,  with  special  reference  to  the  high  values 
obtained  for  the  radiant  efficiencies. 

L.  L,  Bircumshaw. 

y-Radiation  of  radioactive  elements.  E. 
Ckalfin  (Z.  Physik,  1929,  53,  1 30 — 1 33 ) . — Polemical . 

Quantum  mechanics  and  radioactivity*  II. 
J.  Kodak  (Z.  Physik,  1929,  53,  134—137). 

Course  of  the  a-change.  D.  Enskog  (Z. 
Physik,  1929,  53,  639 — 645). — The  assumption  that 
through  a  quantum  switch  there  is  a  decrease  in  the 
number  of  magnetons  from  the  two  which  the 
a-partiele  is  supposed  to  possess  in  the  normal  state, 
to  one,  is  further  examined.  The  calculations  show 
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that  the  quantum  switch  for  fast  rays  occurs  with  an 
increase  in  energy,  and  for  the  slower  rays  with  a 
decrease.  The  calculated  velocity  range  for  rays  of 
the  former  type  agrees  with  observed  values. 

A.  J,  Mee. 

Ionisation  method  for  the  examination  of 
corpuscular  rays  and  its  application  to  the 
detection  of  atomic  particles.  A.  Wegerich  (Z. 
Physik,  1929,  53,  729—746). — The  construction  of 
an  ionisation  cell  filled  with  helium-neon  mixture  is 
described.  The  cell  is  used  to  examine  corpuscular 
rays,  in  particular  the  atomic  particles  resulting  from 
the  bombardment  of  certain  elements  with  a-particles. 
In  the  direction  130—150°  with  respect  to  tho  direc¬ 
tion  of  the  a-particlcs,  H-particles  were  emitted  from 
carbon,  aluminium,  iron,  copper,  and  zinc. 

W.  E.  Downey. 

Range  of  fluctuations  of  cc-rays.  P.  Preisler 
(Z.  Physik,  1929,  53,  857 — 886). — The  fluctuations  in 
range  of  a-partieles  from  thorium -C"  in  air,  mica,  and 
bismuth  have  been  measured,  W.  E.  Downey. 

Internal  absorption  of  y-rays.  J.  A.  Gray  and 
A.  J.  O’Leary  (Nature,  1929,  123,  568). — A  previous 
estimate  (A.,  1925,  ii,  84)  of  tho  internal  absorption 
of  the  y-rays  of  radium-D  and  the  fraction  of  the 
atoms  emitting  y-rays  is  revised.  Of  43  atoms  dis¬ 
integrating,  24  emit  y-rays,  and  of  these  24  y-rays, 
19  suffer  internal  absorption.  Less  than  one  atom 
of  radium-/?  in  25,000  atoms  emits  a  p-ray  of  energy 
2x10*  volts.  A.  A.  Eldridge. 

Successive  ^-transformations.  G.  GaMow 
(Nature,  1929, 123,  606). — The  paradox  that,  although 
tho  probability  of  emission  increases  enormously  with 
the  energy,  the  slowest  a-partieles  are  the  first  to 
be  emitted,  is  explained  if  it  is  assumed  that  all 
tho  a-partieles  are  originally  in  the  same  quantum 
state,  "  A.  A,  Eldridge. 

Duration  of  elementary  light  emission.  J. 
Stark  (Ann.  Physik,  1929,  [v],  1,  323 — 340). — The 
oscillation  period  is  defined  as  the  time  occupied  in 
the  transition  between  a  higher  and  a  lower  equi¬ 
librium  position  of  an  atomic  electron  with  respect 
to  the  atomic  ion.  For  the  lino  Hyj  Traubenberg 
and  Gebauer  (A,,  1927,  1002)  obtained  an  experi¬ 
mental  value  of  10 9  sec.  The  author’s  views  (cf. 
this  voL,  223)  now  indicate  a  theoretical  value  of 
10“ 13  sec.  The  experimental  work  on  the  lumines¬ 
cence  of  canal  rays  has  therefore  been  repeated  under 
improved  conditions.  It  is  shown  that  the  effect  of 
an  electric  field  on  the  lines  Ha,  Hg,  and  Hy  arising 
from  particles  moving  at  about  7  X 10T  cm.  seer1,  is 
restricted  to  the  first  0*1  mm.,  from  which  result  it 
is  concluded  that  the  emission  process  for  the  three 
lines,  and  therefore  the  time  occupied  in  the  transi¬ 
tions  between  equilibrium  positions,  must  be  less  than 
10~10  see.  A  suggestion  is  made  that  the  discrepancy 
between  this  result  and  the  work  of  Traubenberg 
and  Gebauer  (which  can  be  confirmed  if  glass  tubes 
are  used  instead  of  fused  quartz  tubes)  arises  from 
an  electric  field  between  the  cathode  and  the  wall  of 
the  tube.  The  earlier  observations  on  the  time  factor 
in  light  emission  from  canal  rays  are  reconsidered 
and  it  is  concluded  that  the  moving  atoms  are  charac¬ 


terised  by  outer  electrons  distributed  over  a  series  of 
energy  levels.  R.  A.  Morton. 

Structure  of  the  solar  chromosphere.  L. 
D’Azambuja  (Compt.  rend.,  1929,  188,  773—775).— 
The  granular  structure  of  the  monochromatic  solar 
spectrographs  has  been  examined  by  simultaneous 
photography  of  the  two  couples  of  lines  Ca  4227 — 
Fe  4384  and  Ca  4227 — Fe  4202,  but  no  appreciable 
difference  in  the  form  and  distribution  of  the  grains 
was  detected,  and  the  difference  between  the  heights 
of  the  two  iron  rays  (1200  and  700  km.,  respectively) 
is  apparently  too  small  to  affect  them.  A  similar 
granulation  was  observed  for  the  Ha  ray,  which  occurs 
at  a  higher  level.  J.  Grant. 

Energy  transference  in  nuclear  collisions,  W, 
Kuhn  (Z.  Physik,  1928,  52,  151— 157).— In  the  colli¬ 
sion  between  an  a-partiele  and  an  atomic  nucleus 
only  a  fraction  of  the  energy  is  transferred  to  the 
latter.  The  energy  required  for  the  disruption  of  the 
nucleus  is  considered  a  measure  of  the  nuclear  stability. 
The  astrophysical  significance  of  this  is  discussed  with 
reference  to  the  elements  occurring  under  the  con¬ 
ditions  which  exist  in  the  fixed  stars. 

G.  E.  Wentworth. 

Efficiency  of  quenching  collisions  and  the 
radius  of  the  excited  mercury  atom,  E.  Gavtola 
(Physical  Rev.,  1929,  [ii],  33, 309 — 318). — The  assump¬ 
tion  of  Foote  (cf.  A.,  1927,  999)  that  every  collision 
of  a  foreign  gas  molecule  with  an  excited  mercury 
atom  is  efficient  in  quenching  the  resonance  radiation 
is  discussed  critically.  A  new  calculation  of  the 
efficiency  of  collisions  leads  to  the  value  unity  for 
carbon  monoxide,  hydrogen,  and  perhaps  oxygen,  and 
less  than  unity  for  water  vapour,  nitrogen,  argon,  and 
helium.  The  radius  of  the  excited  mercury  atom  is 
calculated  using  an  improved  value  for  the  amount 
of  resonance  radiation  re-absorbed  in  the  resonance 
vessel  and  found  to  be  2*91  xlCH3  cm.,  or  1*62  times 
as  large  as  for  the  normal  atom,  for  the  case  of  hydro¬ 
gen,  and  5*5  Xl(H  cm.  or  three  times  the  normal  for 
the  case  of  carbon  monoxide.  Actually  carbon 
monoxide  has  a  greater  quenching  efficiency  than 
hydrogen.  N.  M.  Bligh. 

Evaporation  of  thorium  from  tungsten.  (Miss) 
M.  R.  Andrews  (Physical  Rev.,  1929,  [ii],  33,  454— 
45g), — The  rate  of  evaporation  from  pure  and  from 
carbonised  tungsten,  of  thorium  deposited  by  evapor¬ 
ation  either  from  thoriated  filaments  or  from  metallic 
thorium  was  measured  between  2000°  and  2500°  Abs. 
Evaporation  from  both  surfaces  was  found  to  vary 
directly  with  the  fraction  covered,  and  was  more 
rapid  from  pure  than  from  carbonised  tungsten,  the 
respective  heats  of  evaporation  being  calculated  as 
177,000  and  202,000  g. -cal. /g. -atom. 

N.  M.  Bligh. 

P olarisation  of  the  Compton  scattering  accord¬ 
ing  to  the  Dirac  theory.  Y.  Nishina  (Z,  Physik, 
1929,  52,  869 — S7 7). — Mathematical. 

R.  W.  Lent, 

Nuclear  levels  and  artificial  disintegration. 
R.  W.  Gurney  (Nature,  1929,  123,  565).— Attention 
is  directed  to  the  possibility  of  resonance  phenomena 
if  the  solutions  of  the  Schrodinger  equation  which  for 
certain  ranges  of  energy  give  ^-functions  the  amplitude 
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of  which  inside  the  nucleus  is  large  compared  with 
that  outside,  are  taken  into  account. 

A.  A.  Eldridqe* 

Boundary  of  the  solar  chromosphere.  W.  BL 
McCrea  (Nature,  1929,  123,  527—528), 

Quantum  mechanics  of  energy  transfers 
between  atoms,  H.  Kallmann  and  F.  London 
<Z.  physikal.  Chem.,  1929,  B,  2,  207— 243).— The 
transfer  of  excitation  energy  between  atoms  can  be 
interpreted  as  a  resonance  phenomenon.  The  amounts 
of  energy  that  an  atom  can  take  up  or  lose  are  not 
optically  “  sharp,0  but  distributed  over  a  range.  A 
resonance  curve  could  be  drawn  to  express  the  prob¬ 
ability  of  transfer  of  each  given  energy.  This  is 
analogous  to  the  shortened  life  period  of  an  oscillator 
(and  consequent  broadening  of  a  zone  of  anomalous 
dispersion)  when  the  radiation  forcing  it  is  intense. 
The  sharpness  of  resonance  between  an  atomic 
“  resonator  ”  and  a  light  wave  will  depend  on  the 
strength  of  the  atomic  field;  the  stronger  the  field 
the  broader  is  the  resonance.  Quantum  mechanics  is 
applied  to  such  a  resonance,  and  the  modification  of 
stationary  states  when  two  atoms  approach  adia- 
batically  is  calculated.  Consideration  is  given  to  the 
elementary  processes  involved  and  to  the  kinetics  in 
the  case  of  an  excited  gas.  The  effective  cross-section 
for  collisions  in  which  energy  transfer  takes  place 
depends  on  the  sharpness  of  resonance.  The  limiting 
case  of  sharp  resonance  is  considered  separately,  and 
the  effect  of  velocity  of  the  gas  atoms  discussed. 
The  effective  cross-section  for  a  transfer  corresponding 
with  a  <£  permitted  transition  ”  is  very  great.  These 
ideas  are  applied  to  some  special  cases  of  collisions 
of  the  second  kind  :  (I)  the  production  of  the  ultra¬ 
violet  bands  observed  by  Lyman  in  hydrogen  mixed 
with  argon,  (2)  the  calculation  of  intensities  of  the 
sodium  lines  produced  in  a  mixture  of  sodium  atoms 
with  mercury  atoms  excited  to  the  23P0  and  23Pt 
states,  (3)  resonance  by  the  switch  23P1 — in 
mercury  itself,  and  (4)  the  quenching  of  fluorescence 
of  sodium  vapour  by  nitrogen  and  hydrogen.  Further 
application  is  made  in  the  case  where  a  transfer  of 
excitation  energy  occurs  in  one  atom  only,  and  to 
the  various  ways  in  which  the  degree  of  polarisation 
of  resonance  radiation  can  be  influenced.  The  simple 
formulae  will  explain  the  excitation  of  the  two  D 
lines  by  the  radiation  of  one,  and  the  results  of  iodine 
vapour  resonance  experiments.  The  possibilities  of 
energy  transfer  in  chemical  reactions,  particularly 
catalytic  reactions  and  the  dissociation  of  hydrogen 
molecules  by  excited  mercury  atoms,  are  discussed. 
The  broadening  of  spectral  lines  by  collisions  is 
examined  in  the  light  of  the  supposed  transfer 
mechanism.  A.  J.  Mee. 

Quantum  laws  and  the  uncertainty  principle 
of  Heisenberg.  G,  N.  Lewis  and  J.  B.  Mayer 
(Proc,  Nat.  Acad.  Sei.,  1929,  15,  127—139).— 
Mathematical. 

Doubling  of  X-ray  and  optical  terms  through 
electronic  rotation,  and  the  intensity  of  the 
caesium  lines.  G.  Gentile  and  E.  Majorana 
(Atti  R.  Accad.  lined,  1928,  [vi],  8,  229 — 233). — 
Theoretical.  It  is  shown  that  the  potential  of  Fermi 
hot  only  allows  of  the  satisfactory  a  priori  determin¬ 


ation  of  the  energy  levels  of  the  heavy  atoms,  but 
also  gives  derived  values  of  great  accuracy,  consider¬ 
ing  the  statistical  nature  of  this  theory  of  the  atom, 
for  the  doubling  of  the  X-ray  and  optical  terms. 

F.  G.  Tryhorn. 

Theory  of  electron  emission  of  metals.  L. 
Nordheim  (Physikal.  Z.,  1929,  30,  177 — 196). — A 
review. 

Transmutation  of  the  lighter  elements  in  stars. 
R.  d’E.  Atkinson  and  F.  G.  Hodtermans  (Nature, 
1929, 123,  567—568). 

Beryllium  and  helium.  (Lord)  Rayleigh 
(Nature,  1929,  123,  607). — Since  beryl  contains 
helium  but  no  appreciable  quantities  of  radioactive 
substances  (A.,  1908,  ii,  649),  the  isotope  Be8  may  have 
existed  and  have  broken  up  as  suggested  by  Atkinson 
and  Houtermans  (preceding),  A.  A.  Eldridge. 

Distribution  of  electrons  in  atoms.  L.  M. 
Alexander  (Phil.  Mag.,  1929,  [vii],  7,  517— 522).— It 
is  assumed  that  the  electronic  relationships  between 
sublevels  of  a  group  are  similar  to  the  relationships 
postulated  by  Bohr  for  the  principal  groups.  The 
suggestion  of  Stoner  (A.,  1925,  ii,  85)  that  the  number 
of  electrons  in  an  atom  associated  with  each  sublevel 
is  equal  to  double  the  inner  quantum  number,  is  dis¬ 
carded.  A  classification  of  the  electron  distribution 
in  the  X,  L>  M ,  N,  0,  and  P  levels  of  thirty  atoms 
with  atomic  numbers  from  1  to  85  is  given. 

A.  E.  Mitchell. 

New  regularities  in  the  series  of  the  elementary 
ionic  radii.  A.  M.  Berkenheim  (Z.  physikal. 
Chem.,  1929,  141,  35—40;  cf.  A.,  1928,  1191). — 
The  ionic  radii  of  the  elements  in  any  horizontal  row 
of  the  periodic  table  can  be  arranged  as  an  arithmetical 
series  with  a  constant  difference  which  is  different  for 
each  series.  Taking  the  radius  of  the  positive  carbon 
ion  as  unity,  the  radii  of  the  positive  and  negative 
ions  can  be  arranged  in  regular  series  of  simple 
numbers ;  e.g.,  the  ions  C4'+++,  B’f++>  Be++,  Li*  have 
radii  represented  by  the  numbers  1,  2,  3,  4;  the  ions 
C+  +  +  *?  Si++++,  Ti++++ ,  Zr++++,  Ce*+++  have  the 
radii  1,  2|,  4,  5|,  63? ,  and  the  neon  atom  with  the 
negative  ions  F~  and  O”  form  the  series  10,  9&, 
8i.  The  absolute  values  of  the  ionic  radii  calculated 
by  this  method  agree  well  with  the  values  of  Gold¬ 
schmidt.  0.  J,  Walker. 

Optical  experiments  with  perylene  and  its 
derivatives.  II.  Visible  absorption  spectra  of 
some  di-derivatives.  A.  D  adieu  (Z.  physikal. 
Chem.,  1929,  B,  2,  253—261;  cf.  A.,  1928,  1071).— 
The  absorption  spectra  of  the  following  di-derivatives 
have  been  investigated  :  3  :  9-dipropionyl-,  3  :  9-di- 
butyryl-,  3  :  9-di-o-toluoyl-,  3  :  9-dianisoyl-,  3  ;  IQ-di- 
nitro-,  and  3  :  10-diamino -perylene,  perylene-3  :  10- 
and  -1  :  12-quinonc.  The  influence  of  the  sub¬ 
stituents  is  to  displace,  widen,  and  alter  the  intensity 
of  the  bands.  The  results  are  discussed  on  the  basis 
of  the  electronic  theory.  A,  J.  Mee. 

Absorption  spectra  of  pyrrole  and  its  deriv¬ 
atives.  IV.  Ethyl  and  methyl  esters  of 
l-anilino-2~phenyl-5-methylpyrrole-4-carboxylic 
acid,  V.  Certain  pyrr olecarb oxylic  acids  and 
their  ethyl  esters.  VI.  Ethyl  2 : 5-dimethyl- 
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pyrrole-3  :  4-dicarboxylate  and  2  :  4-dimethyl- 
pyrrole -3  :  5- dicarboxylate.  VII.  Ethyl 

l~phenyl«2  :  5«dimethyIpyrrole»3  :  4-dicarboxyl- 
ate  and  i-anilino-2-phenyl-5-methylpyrrole- 
carboxylate.  VIII.  Ethyl  2:5:2  bis- 
pyrrole-3  :  4  :  3"  :  4'-tetracarboxylate.  G.  Kor- 
schttn  and  (Mme.)  C.  Roll  (Bull.  Soc.  chim.,  1928, 
[iv],  43, 1075 — 1085). — IV.  The  absorption  spectra  of 
these  two  esters  are  nearly  identical,  each  consisting 
of  a  single  band,  the  intensity  of  which  is  a  little 
stronger  for  the  ethyl  than  for  the  methyl  ester. 
The  methyl  ester  was  prepared  from  methyl  plienacyl- 
acetoacetate  (from  methyl  acetoacetate  and  phenacyl 
bromide)  and  phenylhydrazine,  the  monohydrazide, 
m.  p.  113°  (indef.),  being  obtained  as  an  intermediate. 

V.  The  absorption  spectra  of  the  following  have 
been  examined :  1:2: 5-trimethylpyrrole-3  :  4-dicarb- 
oxylic  acid  and  its  monoetliyl  ester,  mono-  and  di¬ 
ethyl  esters  of  1 -phenyl-2  :  5-dimethylpyrrole-3  :  4- 
dicar  boxy  lie  acid,  l-anilino-2-phenyl-5-methylpyrrole- 
4-carboxylic  acid,  the  diethyl  and  3 -monoethyl 
esters  of  2  :  4-dimethylpyrrole~3  :  5-diearboxyhe  acid, 
l-carbamido-2  :  5-dimethylpyrrole-3 -carboxylic  acid 
and  its  ethyl  ester.  The  general  conclusion  is  reached 
that  the  effect  of  the  replacement  of  a  carbetlioxyl 
by  a  carboxyl  group  depends  on  intramolecular 
compound  formation.  If  the  latter  does  not  occur, 
the  nature  of  the  curve  is  unaltered.  Where  complex 
formation  is  probable  between  the  nuclear  pyrrole 
nitrogen  atom  and  the  carboxyl  group,  a  displace¬ 
ment  of  the  curve  towards  the  red  and  an  increase 
in  the  intensity  of  the  absorption  occur.  On  the 
other  hand,  if  the  complex  is  formed  between  the 
nitrogen  atom  of  a  substituent  in  position  1  and  the 
carboxyl  group,  displacement  towards  the  ultra-violet 
and  a  decrease  in  the  intensity  are  produced.  When 
the  saturation  of  a  substituent  in  position  1  is 
increased,  in  addition  to  the  displacement  to  the 
ultra-violet  previously  noted  (A.,  1925,  ii,  258),  a 
decrease  in  intensity  occurs. 

VI.  The  curves  for  these  two  ethyl  esters  are  nearly 
coincident,  the  intensity  of  the  asymmetric  ester  being 
a  little  stronger  than  that  of  the  symmetrical  one. 

VII.  Replacement  of  a  methyl  group  in  position  1 
by  a  phenyl  group  lias  very  little  effect  on  the  absorp¬ 
tion  curve,  but  when  a  methyl  group  attached  to  a 
nuclear  carbon  atom  is  replaced  by  phenyl  displace¬ 
ment  towards  the  red  occurs. 

VIII.  A  displacement  towards  the  ultra-violet  is 

noticed  when  the  absorption  spectrum  of  this  ester  is 
compared  with  that  of  the  ester  of  2  : 5-dimethyl- 
pyrrole-3  : 4-dicarboxylie  acid.  Tw?o  feeble  absorp¬ 
tion  bands  can  be  distinguished  in  the  curve  for  the 
bispyrrole  derivative.  R.  N.  Kerr. 

Absorption  spectrum  of  fluorspar.  S.  VAX  der 
Ltxgen  (Z.  Physik,  1929,  53,  581 — 586). — The  absorp¬ 
tion  spectra  of  various  specimens  of  fluorspar  were 
investigated  by  means  of  a  Hilger  infra-red  spectro¬ 
meter,  The  different  specimens  gave  different  spectra, 
but  some  general  features  are  to  be  noted.  In  order 
to  discover  whether  the  presence  of  any  gas  was  the 
cause  of  the  colour  of  some  fluorspars,  some  broken 
mineral  was  placed  in  a  dried  evacuated  tube.  The 
emission  spectrum  of  the  gas  in  the  tube  was  found  to 


give  only  a  trace  of  the  strong  ultra-violet  hydrogen 
band  and  the  carbon  monoxide  lines.  A.  J.  Mee, 

Polarised  fluorescence.  (Pel.)  E.  Hakenbeck 
(Ann.  Physik,  1929,  [v],  1, 457—496).— The  absorptive 
properties  and  the  polarised  fluorescence  of  sodium 
fluorescein  (uranine)  in  glycerol  or  aqueous  glycerol 
have  been  studied.  A  formula  lias  been  deduced  and 
confirmed  experimentally  for  the  degree  of  polarisation 
as  a  function  of  the  direction  of  vibration  of  the 
incident  light.  Values  for  the  molecular  radius, 
correct  as  regards  order  of  magnitude,  have  been 
obtained  from  the  degree  of  polarisation  as  a  function 
of  the  viscosity  of  the  solvent,  using  Perrin’s  formula. 
The  hitherto  accepted  mechanism  of  the  fluorescence 
does  not  suffice  for  the  explanation  of  the  observ¬ 
ations.  The  mean  constants  for  the  quasi-elasfcic 
forces  have  been  determined  approximately  from 
refractive  indices.  Beer’s  law  is  not  obeyed. 

R,  A.  Morton. 

Ultra-violet  absorption  spectra  of  o-,  *n~,  and 
p- cresol.  J.  Savard  (Compt.  rend.,  1929,  188, 
782 — 783). — The  energy  of  electronic  activation  of 
the  eresols  decreases  in  the  order,  o-,  m-,  p-,  the  o- 
and  m-eompounds  having  tw7o  states  of  activation 
and  the  p-  only  one.  The  results  are  compared  with 
those  for  the  dihalogen  compounds  of  benzene,  to 
which  they  are  similar,  and  with  those  for  benzene, 
toluene,  and  phenol.  It  is  shown  that  the  molecular 
deformability  calculated  from  the  frequencies  in  the 
active  and  normal  states  is  increased  by  the  intro¬ 
duction  of  a  methyl  group  into  the  benzene  nucleus, 
and  that  when  tw7o  substituents  are  present  the 
deformability  is  least  for  the  ^-compound. 

J.  Grant. 

Transformation  spectrum  of  the  ruby.  E.  L. 
Nichols  and  H.  L.  Howes  (Proc.  Nat.  Acad.  Sci., 
1929,  15,  139 — 146). — The  spectrum  of  an  incan¬ 
descent  ruby  heated  in  a  hydrogen  flame  w7as  found 
to  have  superimposed  upon  the  general  radiation  21 
narrow-  emission  bands  termed  transformation  bands, 
and  visible  for  a  temperature  range,  600 — 775°,  which 
corresponds  with  profound  changes  in  the  absorption 
of  light  by  the  ruby.  The  wave  numbers  of  the  bands 
and  also  of  the  absorption  and  fluorescence  bands  are 
tabulated  and  shown  to  occur  in  sets  having  a  constant 
frequency  interval  of  36*7.  The  phenomena  are 
analogous  to  those  observed  in  the  incandescence  of 
solids  containing  various  rare  earths  as  activators. 

N.  M.  Blioh. 

Molecular  spectrum  of  ammonia.  I.  Two 
types  of  infra-red  vibration  bands,  G.  A. 
Stinchcomb  and  E.  F.  Barker  (Physical  Rev.,  1929, 
[ii],  33,  305 — 308). — The  infra-red  spectrum  of 
ammonia  (cf.  Robertson  and  Fox,  A,,  1928,  1073)  was 
studied,  and  the  absorption  bands  at  3*0  and  1*9  p 
were  examined,  using  ruled  gratings,  and  their  fine 
structures  shown  to  be  of  different  character.  The  3  p 
band  is  associated  with  a  vibration  of  the  electric 
moment  parallel  to  the  symmetry  axis  of  the  molecule, 
yielding  one  zero  branch  and  a  simple  rotation  series. 
The  vibration  giving  rise  to  the  1*9  p  band  is  normal 
to  the  symmetry  axis.  The  band  probably  corre¬ 
sponds  with  one  of  the  four  fundamental  frequencies. 

N.  M.  Bligb. 
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Zeeman  effect  in  the  Angstrdm  carbon 
monoxide  bands.  II.  F.  H.  Crawford  {Physical 
Rev.,  1929,  [ii],  33,  341— 353).— A  continuation,  with 
improved  experimental  methods,  of  previous  work 
(cf.  A.,  1927,  1119).  Observations  of  the  Zeeman 
effect  were  extended  from  the  bands  at  5610,  5198, 
and  4835  to  include  4511  and  4394  A.  For  fields 
from  18,000  to  36,000  gauss  the  widths  of  the  Zeeman 
patterns  were  proportional  to  the  field  strengths. 
The  weighted  average  of  the  pattern  widths  for  M 
(the  ordinal  number  of  the  line  in  a  branch) =1  is 
97*7%  Avn,  and  M=2}  66*3%  Av„,  where  Av„  is  the 
normal  Lorentz  triplet  half  width.  The  new  quantum 
mechanics  predicts  100%  Avn  and  66*7%  Avn  for  these 
widths,  respectively,  as  against  88*9%  and  64%  on 
the  old  quantum  theory.  Thirteen  out  of  eighteen 
patterns  predicted  for  the  first  two  lines  of  the  P,  Q, 
and  E  branches  were  resolved  and  measured  in  agree¬ 
ment  with  theory.  Intensity  asymmetries  were  found 
to  behave  qualitatively,  but  not  quantitatively,  in 
accordance  with  Kronig’s  treatment  (cf.  A.,  1928, 
340).  Three,  and  possibly  four,  new  bands  of  the 
Angstrom  group  were  observed.  N.  M,  Bligh. 

Enlargement  and  displacement  of  spectral 
lines  by  molecular  diffusion.  J.  Cabannes  and 
P.  Salvaire  (Compt.  rend.,  1929,  188,  907 — 908 ;  cf. 
A.,  1928,  812). — The  displacements  obtained  by  the 
lateral  diffusion  of  the  mercury  line  4358  A.  with 
alcohols,  acetic  acid,  cyclohexane,  benzene,  and  phos¬ 
phorus  tribromide  and  studied  by  means  of  a  Perot- 
Fabry  interferometer,  are  of  the  order  of  0*05  A.  in 
the  direction  of  the  red,  and  are  accompanied  by  an 
enlargement  of  the  radiation  due  to  fluctuations  in 
density  of  less  than  0*1  A.  These  phenomena,  which 
are  comparable  with  the  Compton  effect,  are  not  to 
be  confused  with  the  Raman  effect  {loc.  cit.)» 

J,  Grant. 

Study  of  the  absorption  of  a  sample  of  blue 
rock  salt,  P,  Leroux  (Compt.  rend.,  1929,  188, 
904—907). — The  absorption  coefficient  { K )  at  18°  of 
a  cleavage  plane  about  0*1  cm,  thick  of  blue  salt 
from  Stassfurt  increases  with  the  wave-length  of  the 
source  (3655 — 5790  A.),  but  is  decreased  for  each 
wave-length  after  heating  at  220—250°  and  cooling 
to  18°.  The  absorption  minimum  is  displaced  towards 
the  higher  wave-lengths,  and  the  salt  appears  colour¬ 
less.  A  colourless  sample  showed  effects  of  the  same 
order  except  that  above  4358  A.  K  was  less  both  before 
and  after  heating  than  for  the  blue  salt.  J.  Grant. 

Influence  of  boric  acid  on  the  phosphorescence 
of  zinc  sulphides  prepared  by  the  explosion 
method.  F.  Pbevet  (Compt.  rend.,  1929,  188, 
903 — 904) . — Boric  acid  decreases  the  violence  of  the 
explosive  reaction  of  zinc  and  sulphur,  but  to  a 
smaller  extent  than  other  substances  (this  vol.,  524), 
and  the  resulting  sulphide  increases  in  hardness  and 
stability  with  the  amount  used.  Between  5  and  20% 
of  boric  acid  produces  an  increased  intensity  of  phos¬ 
phorescence,  the  actual  optimum  depending  on  the 
size  of  the  grains,  whilst  the  permanence  of  the 
phosphorescence  is  slightly  higher  than  that  of  the 
best  commercial  products.  J.  Grant, 

Use  of  crystalline  quartz  for  spectrograpbic 
work.  J.  W.  Ellis  (J.  Opt.  Soc.  Amer.,  1929,  18, 


82— 88).— In  the  study  of  the  infra-red  absorption  of 
a  solution  of  benzophenone  in  chloroform,  using  a  cell 
having  quartz  end-plates,  spurious  effects  in  the 
absorption  record  were  observed.  These  were  found 
to  be  due  to  a  polarisation  phenomenon  in  the  quartz 
plate  and  to  a  slight  departure  from  parallelism 
between  the  optic  axis  and  surfaces  of  the  plate. 
The  errors  due  to  these  causes  and  practical  methods 
for  their  elimination  are  discussed.  N.  M,  Bligh, 

Structure  and  activation  of  the  molecules  of 
aliphatic  aldehydes.  II.  Formaldehyde,  acet¬ 
aldehyde,  prop  aldehyde,  and  chloral.  S.  A. 
Schou  (J.  Chim,  phys.,  1929,  26,  1—43 ;  cf.  this  vol., 
236). — From  its  moments  of  inertia  the  formaldehyde 
molecule  is  concluded  to  be  Y-shaped,  the  distances 
C— O,  C-H,  and  H— H  having  the  values  1*09  X  KH, 
1*3x10“®,  and  1*3  x  108  cm.,  respectively.  The 
normal  molecule  probably  possesses  4  valency  elec¬ 
trons  and  is  in  the  state  3p*P0,lt2;  it  has  the  funda¬ 
mental  frequencies  1572*3  and  441  cm.-1,  the  former 
of  which  corresponds  with  the  vibration  of  the  carbon 
and  oxygen  atoms  and  the  latter  with  the  vibration 
of  the  hydrogen  atoms.  On  activation,  the  molecule 
passes  into  the  state  4s3P0, 1>2  and  the  vibration 
frequencies  fall  to  1231*3  and  398  cm.-1,  showing  that 
the  distances  between  the  atoms  have  increased.  The 
limit  for  the  predissociation  of  the  molecule  is  at 
2670  A.  at  the  ordinary  temperature,  but  at  higher 
temperatures  is  shifted  towards  the  red.  In  the 
absorption  spectrum  of  acetaldehyde  vapour  60  bands 
have  been  detected,  the  fundamental  frequency  for  the 
normal  molecule  being  825  and  for  the  activated 
molecule  517  cm r1  From  the  fine  structure  the 
moment  of  inertia  is  2*43  XlO"40,  from  which  it  is 
concluded  that  the  atoms  OCX)  lie  in  a  straight 
line.  The  vapour  of  propaldehyde  shows  dis¬ 
continuous  absorption.  Chloral,  on  the  other  hand, 
shows  two  regions  of  continuous  absorption.  A  new 
triple  absorption  band  at  2060  A.  has  been  found  in 
the  absorption  spectrum  of  carbon  monoxide. 

R.  Cuthill. 

Band  spectra  of  carbon  monoxide  in  the 
electrodeless  discharge.  G.  Herzberg  (Z.  Physik, 
1929,  52,  815 — 845). — Following  a  description  of 
the  various  forms  and  colours  which  characterise  the 
electrodeless  discharge  in  carbon  monoxide,  the 
spectroscopic  data  are  discussed  in  detail,  and  it  is 
shown  that  the  distribution  of  intensity  in  the  various 
band  systems  is  very  similar  to  that  observed  in  the 
case  of  nitrogen.  The  data  are  thought  to  indicate 
that  the  dissociation  of  CO+  takes  place  thus  :  CO*  = 
C*+0.  A  similar  mechanism  appears  to  hold  for 
the  dissociation  of  CAT.  R,  W.  Lent. 

Life  period  of  excited  molecules  in  aqueous 
fluorescing  solutions.  S.  I.  Vavilov  (Z.  Physik, 
1929,  53,  665 — 674). — The  extinction  of  fluorescence 
by  the  addition  of  foreign  substances  is  examined. 
The  theory  of  extinction  due  to  collisions  of  the 
second  kind  is  applied  to  the  observations  of  Jette 
and  West  (this  vol.,  8)  on  the  extinction  of  fluorescence 
in  various  solutions  by  addition  of  potassium  iodide. 
The  effect  of  temperature  on  the  extinction  phenomena 
is  investigated.  Results  agree  with  the  theory.  The 
mean  value  for  the  life  period  is  in  agreement  with -the 
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direct  value  obtained  by  Gaviola  (A.,  1927,  712). 
The  life  period  is  independent  of  the  exciting  wave¬ 
length.  The  polarisation  of  fluorescence  also  gives  a 
method  of  determining  the  life  period.  The  depolar¬ 
isation  of  fluorescence  with  decreasing  exciting  wave¬ 
length  is  discussed.  A.  J.  Mee. 

Intensity  measurements  of  molecular  rays  in 
gases.  F.  Knauer  and  0.  Stern  (Z.  Physik,  1929, 
53,  766 — 778). — The  stream  of  molecules  passes 
through  an  opening  into  an  otherwise  closed  vessel, 
setting  up  a  pressure  therein  which  is  measured  by 
means  of  a  hot-wire  manometer.  W.  E.  Downey. 

Reflexion  of  molecular  rays.  F.  Knatjer  and 
0.  Stern  (Z.  Physik,  1929,  53,  779—791) . — Molecular 
streams  from  hydrogen  and  helium  are  reflected  from 
highly -polished  surfaces  on  which  they  fall  at  grazing 
incidence.  The  power  of  reflexion  is  in  accordance 
with  the  de  Broglie  wave  theory.  W.  E.  Downey. 

New  phenomenon  of  diffusion  :  Raman  effect. 
A.  Oarrelli  (Atti  R.  Accad.  Lincei,  1929,  [vi],  9, 
105 — 109}  — Mathematical.  The  Raman  effect  is  dis¬ 
cussed  on  the  basis  of  the  dispersion  formula  derived 
from  the  Schrodinger  wave  theory.  The  ratio  of  the 
intensities  of  the  two  radiations  of  frequency  v+v&. 
and  v — v**  is  calculated,  and  is  shown  to  be  of  the 
right  order  of  magnitude.  The  degree  of  depolaris¬ 
ation  of  tho  Raman  light  is  calculated  and  compared 
with  that  of  the  Tyndall  light.  The  intensity  of  the 
Raman  light  is  directly  proportional  to  the  fourth 
power  of  the  frequency  emitted,  but  depends  also  on 
certain  factors,  which  are  characteristic  for  each  line 
in  the  dispersion  formula  of  the  substance  considered. 

0.  J.  Walker. 

Difference  between  the  absorption,  and  the 
Raman,  spectrum.  G.  H.  Dieke  (Nature,  1929, 
123,  564). — The  fact  that  some  Raman  lines  do  not 
correspond  with  infra-red  absorption  frequencies  sup¬ 
ports  the  validity  of  Kramers’  theory  of  dispersion 
(cf,  Danger,  this  vol.,  379).  A.  A.  Eldridge. 

Raman  effect  in  some  organic  liquids.  S. 
V enkatesw ARAN  (Phil.  Mag.,  1929,  [vii],  7,  597 — 
600). — The  Raman  spectra  of  acetic,  butyric,  and 
propionic  acids  have  been  determined  and  the  results 
employed  in  the  calculation  of  the  characteristic  infra¬ 
red  frequencies  of  the  acids.  The  values  so  obtained 
for  acetic  and  butyric  acids  agree  closely  with  those 
obtained  by  Coblentz  and  Weniger.  In  addition  to 
the  Raman  lines,  the  spectrum  of  light  scattering  in 
the  three  acids  shows  a  continuous  spectrum  the 
intensity  of  which  is  approximately  the  same  in 
acetic  and  propionic  acids,  but  is  greater  in  butyric 
acid.  This  greater  intensity  is  attributed  to  the 
greater  viscosity  of  butyric  acid.  A.  E.  Mitchell. 

Raman  effect  and  fluorescence.  P.  Das 
(Nature,  1929,  123,  607). — A  relation  is  revealed  by 
probability  considerations.  A.  A,  Eldridge. 

Line  absorption  spectra  in  solids  at  low  tem¬ 
peratures  in  the  visible  and  ultra-violet  regions 
of  the  spectrum.  S.  Freed  and  F.  H.  Sped  ding 
(Nature,  1929,  123,  52a — 526). — The  absorption 
spectra  of  gadolinium,  samarium,  and  erbium  chloride 
hexahydrates  from  the  ordinary  temperature  to  that 
of  liquid  hydrogen  have  been  studied.  At  the  ordinary 


temperature  the  entire  spectrum  (about  60  lines)  of 
gadolinium  was  in  the  ultra-violet  extending  to  about 
2350  A. ;  on  lowering  the  temperature  new  faint  lines 
appeared  in  the  visible  portion  and  most  of  the 
original  lines  shifted  slightly  towards  the  red.  Many 
of  the  closely-spaced  lines  appear  to  have  originated 
by  the  splitting  up  of  a  “  normal  ”  energy  level 
because  of  the  influence  of  the  electrostatic  fields  of 
the  neighbours  of  the  gadolinium  ions,  principally 
water  molecules.  With  samarium,  the  spectrum  con¬ 
sisted  of  diffuse  lines  and  bands  chiefly  between  3000 
and  5000  A. ;  on  lowering  the  temperature  the  lines 
sharpened  and  the  bands  became  narrower,  some 
lines  disappeared  and  others  appeared.  The  samar¬ 
ium  ion  in  the  solid  state  is  a  mixture  of  electronic 
isomerides.  With  erbium,  the  spectrum  at  the 
ordinary  temperature  consisted  of  very  diffuse  bands, 
the  bands  being  resolved  into  lines  at  low  temper¬ 
atures.  The  structure  of  the  groups  of  lines  suggested 
the  multiplets  of  gaseous  atoms  under  the  influence 
of  external  fields.  Few  lines  were  found  below 
3000  A.  A.  A.  Eldridge. 

Origin  of  the  ultra-violet  beryllium  hydride 
band  spectrum.  E.  Bengtsson  (Nature,  1929, 
123,  529). — The  two  band  systems  of  the  beryllium 
arc  in  hydrogen  are  emitted  by  two  different  mole¬ 
cules.  The  ionised  BeH+  molecule  is  the  only 
possible  origin  of  the  ultra-violet  bands. 

A.  A.  Eldridge. 

Spectral  absorption  of  monoazo-dyes.  I* 
Effect  of  position  isomerism  on  the  spectral 
absorption  of  methyl  derivatives  of  benzene- 
azophenol.  W.  R.  Erode  (Bur.  Stand.  J.  Res., 
1929,  2,  501—540;  cf.  A.,  1926,  884).— Solutions  of 
azobenzene,  benzeneazophenol,  and  the  mono-  and 
di-methyl  derivatives  of  benzeneazophenol  in  alcohol, 
aqueous  hydrochloric  acid,  and  aqueous  sodium  hydr¬ 
oxide  were  examined.  The  differences  found  in  the 
spectral  absorption  of  alcohol  solutions  or  of  hydro¬ 
chloric  acid  solutions  of  the  position  isomerides  studied 
were  small.  Marked  differences  were  found  in  the 
absorption  of  3%  aqueous  sodium  hydroxide  solutions. 

W.  E.  Downey. 

Magnetic  susceptibilities  of  several  organic 
gases.  F.  Bitter  (Physical  Rev.,  1929,  [ii],  33, 
389— 397).— Using  an  improved  method  in  which  the 
investigated  gas  was  diluted  with  hydrogen  and  the 
concentration  determined  for  which  the  volume  sus¬ 
ceptibility  of  the  mixture  was  equal  to  that  of 
nitrogen,  the  following  results  given  in  molecular 
susceptibility  x  106  were  obtained  :  methane  —12*2; 
ethane  —27*3;  propane  —40-5,  butane  —57*4,  iso- 
butane  —56*3,  ethylene  —12*0,  acetylene  —12*5. 
using  as  standards  hydrogen  —3-94  and  nitrogen 
—  11*8.  It  is  shown  that  the  results  cannot  be  recon¬ 
ciled  with  the  assumption  that  the  susceptibilities  of 
the  constituent  atoms  are  additive.  It  is  suggested 
that  the  susceptibilities  of  the  substances  are  deter¬ 
mined  by  the  binding  electrons.  N.  M.  Bligh. 

Electrical  dipole  moment  of  pentaerythritol  by 
the  method  of  molecular  rays.  J.  Estermann  (Z. 
physikal.  Chem.,  1929,  B,  2}  287 — 2S8), — By  measure¬ 
ment  of  the  deviation  of  a  molecular  ray  in  a  non- 
homogeneous  electric  field,  the  free  molecules  of 
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pentaerythritol  have  beezi  shown  to  possess  a  dipole 
moment  estimated  at  about  2x  10~18  e.g.s.  unit  (ef. 
A.,  1928,  1309).  E.  Cuthill. 

Magnetic  moment  of  lithium.  J.  B.  Taylor 
(Z.  Physik,  1929,  52,  846 — 852). — The  magnetic 
moment  of  lithium  has  been  determined  by  the 
molecular  streaming  method ;  the  value  found  is  of 
the  order  of  one  third  of  a  Bohr  magneton. 

R.  W.  Lent. 

Electric  polarisation  in  insulators.  E.  Brody 
(Z.  Physik,  1929,  52,  884 — 889). — A  mathematical 
analysis  shows  that  the  application  of  an  accelerating 
field  to  an  insulator  containing  ions  of  widely  differing 
mobilities  will  produce  an  electric  moment  in  the 
material.  The  possibility  of  experimentally  investi¬ 
gating  the  matter  is  discussed.  R.  W.  Lunt. 

Chemical  phenomena  connected  with  the  con¬ 
traction  of  hydrogen  in  discharge  tubes.  R. 
Delaplace  (Compt.  rend.,  1929,  188,  708—710).— 
The  observed  contraction  in  volume  of  hydrogen  and 
the  appearance  of  carbon  monoxide  and  methane 
(A.,  1928,  933)  are  not  due  to  gases  contained  in  the 
aluminium  electrodes  or  to  the  state  of  the  walls  of 
the  discharge  tube,  but  may  be  explained  partly  by 
the  oxidation  of  adsorbed  mercury  vapour  which  is 
subsequently  reduced  by  the  hydrogen,  and  by  the 
fact  that  Pyrex  glass  emits  small  quantities  of  hydro¬ 
gen,  oxides  of  carbon,  and  methane  after  bombard- 
ment  by  cathode  rays.  Oxygen  would  thus  be  avail¬ 
able  from  dissociation  of  the  carbon  dioxide. 

J.  Grant. 

Magnetic  rotatory  power  in  an  anisotropic 
medium.  R.  de  Mallemann  (Compt.  rend..  1929, 
188,  863 — 865). — The  molecular  theory  of  magnetic 
rotation  in  a  homogeneous  medium  is  analogous  to 
that  of  the  natural  rotation  (this  vol.,  495).  The 
normal  magnetic  rotatory  power  is  therefore  defined 
by  the  projection  of  the  rotation  vector  on  the  normal 
to  the  wave,  and  its  anisotropy  is  a  result  of  the 
refringence  anisotropy  of  the  electrons,  atoms,  or 
molecules.  The  ratios  of  the  three  principal  rotations 
are  a  function  of  the  intramolecular  birefringence. 

J.  Grant. 

Super-dispersion.  T.  Take uc hi  (Z.  Physik, 
1929,  53,  148—150). 

_  Microscopic  images.  C.  Lakeman  and  J.  T. 
Gboosmuller  (Z.  Physik,  1929,  53,  628—638). — An 
arrangement  of  apparatus  is  described  by  means  of 
which  it  is  possible  to  project  on  a  screen  images  of 
microscopic  objects.  A  parallel  beam  of  light  is 
diffracted  by  the  object,  and  the  spectra  of  the  various 
orders  are  later  recombined.  The  working  of  the 
apparatus  with  different  kinds  of  illumination  and 
structures  of  different  sizes  is  shown.  A.  J.  Mee. 

Molecular  refraction  and  number  of  molecules 
in  unit  volume.  W.  Hertz  (Z.  anorg.  Chem.,  1929, 
179,  211 — 214). — The  product  of  the  molecular  refrac- 
tion  and  the  number  of  molecules  per  unit  volume  at 
the  b.  p.  has  an  approximately  constant  value,  viz., 
i*2— 2x  1023,  for  all  substances  except  a  few  elements 
of  very  low  b.  p.  The  value  holds  more  closely  for 
groups  of  analogously  constituted  substances. 

H.  F.  Gillre. 


Modification  of  Baeyer’s  strain  theory.  E.  E. 
Ayling  (Chem.  News,  1929,  138,  164 — 165). — Short’s 
expression  for  the  tertiary  carbon  atom  (cf.  A.,  1926, 
1028)  is  shown  to  be  identical  with  one  of  the  equa¬ 
tions  derived  by  Ingold,  whilst  the  expression  for 
the  secondary  carbon  atom  yields  results  identical 
with  those  obtained  from  Ingold's  expression.  The 
differences  between  the  results  of  Short  and  Ingold 
arise  from  the  use  of  different  atomic  volumes.  The 
use  of  Le  Bas5  atomic  volumes  in  place  of  Traube’s 
in  calculating  valency  angles  is  suggested,  and  Ingold's 
expressions  are  preferred,  since  in  this  way  uniformity 
can  be  preserved  with  the  ease  of  a  carbon  atom 
included  in  a  polymethylene  ring.  R.  A.  Morton. 

Quantum  mechanical  theory  of  the  natural 
optical  activity  of  liquids  and  gases.  L.  Rosen- 
feld  (Z.  Physik,  1928,  52. 161 — 174). — Mathematical. 

G.  E.  Wentworth. 

Boric  acids.  L.  F.  Gilbert  and  (Miss)  M.  Levi 
(J.C.S.,  1929,  527 — 535). — From  vapour-pressure 

measurements  evidence  is  brought  forward  to  show 
that  eight  boric  acids  exist,  ^B203,H20,  where  w  = 

1 — 8.  The  heat  of  hydration  of  boric  oxide  to  ortho- 
boric  acid  is  approx.  54,363  g.-cal.  F.  J.  Wilkins. 

Surface  energy  and  the  orientation  of  molecules 
in  surfaces  as  revealed  by  surface  energy 
relations.  W.  D.  Harkins  [with  B.  Ginsberg, 
R.  W  Wampler,  T.  F.  Young,  J.  W.  Morgan,  and 
N.  Beeman]  (Z.  phvsikal.  Chem.,  1928,  139,  647- — ■ 
691). — A  summary.  The  principle  that  the  molecules 
in  a  surface  are  always  oriented  so  that  the  change 
from  one  phase  to  the  next  is  as  continuous  as  possible 
is  treated  from  the  thermodynamical  aspect.  Appli¬ 
cation  of  the  second  law  leads  to  the  general  entropy 
principle  that  in  a  one-component  system  the  average 
molecular  kinetic  energy  which  is  converted  into 
molecular  potential  energy,  when  molecules  move 
from  one  region  to  another,  depends  merely  on  the 
change  of  state.  From  consideration  of  the  evidence 
for  the  orientation  of  molecules  in  the  surface  of  a 
pure  liquid,  with  respect  to  molecular  symmetry 
and  evaporation,  it  is  stated,  given  complete  orient¬ 
ation,  that  the  value  of  ejj  (e=mean  total  surface 
energy  per  molecule,  J— energy  of  thermal  emission) 
should  be  a  criterion  of  svmmetrv  of  the  molecule, 
and  hence  of  the  orientation.  Evidence  is  also  adduced 
for  orientation  from  the  energy  of  adhesion  as  related 
to  the  energy  of  cohesion.  Films,  the  spreading  of 
liquids  and  the  spreading  coefficient,  the  surface 
film  on  an  aqueous  solution  of  an  organic  substance, 
the  thickness  of  water  films  on  salt  solutions,  and  the 
stabilisation  of  emulsions  by  unimoleeular  soap  films 
are  also  discussed.  G.  E.  Wentworth. 

Chemical  combination  as  an  electrostatic 
phenomenon.  IV.  A.  E.  van  Arkel  and  J.  H.  de 
Boer  (Chem.  Weekblad,  1929,  26,  182— 184).— The 
measurements  of  the  distances  between  the  oppositely- 
charged  ions  in  the  alkali  halide  salts  are  arranged  to 
show  that  these  distances  are  additive  properties  of  the 
ions,  as  would  be  expected  if  atoms  and  ions  could  be 
regarded  as  hard  balls.  Differences  in  volatility  of 
similar  compounds  of  elements  of  increasing  at.  wt. 
in  a  family  of  the  periodic  table  are  ascribed  to  the 
degree  to  which  the  central  atom  (e.g.,  boron  or 
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aluminium  in  the  fluorides)  is  enveloped  by  the 
surrounding  atoms,  which  is  regarded  as  determined 
by  the  relative  sizes  of  the  atoms.  Other  properties 
are  considered  similarly.  S.  I.  Levy, 

Electron  exchange  and  the  formation  of 
molecules.  W.  Heitler  (Nachr.  Ges.  Wiss. 
Gottingen,  1927,  368 — 374;  Chem.  Zentr.,  1928,  ii, 
1523). — A  preliminary  discussion  of  the  statistics 
whereby  the  stationary  state  of  an  electronic  system 
arises.  A.  A.  Eld  ridge. 

Constitution  of  boron  hydrides.  E.  Web  erg 
(Helv.  Chim.  Acta,  1929,  12,  225 — 227). — The  fact 
that  pentaborane  can  take  up  four  molecules  of 
ammonia  is  difficult  to  explain  by  means  of  Ephraim's 
structure  for  the  boron  hydrides  {cf.  this  vol.,  123), 
but  is  readily  accounted  for  by  means  of  the  author's 
m or o  unsymmetrical  formula  (A.,  1928,  936). 

0.  J,  Walker. 

Capillary-tube  method  for  the  simultaneous 
determination  of  surface  tension  and  density. 
A.  Ferguson  and  J.  A.  Hakes  (Proc.  Physical  Soe., 
1929,  41,  214 — 223). — An  apparatus  is  described  for 
measuring  the  surface  tension  of  liquids  by  forcing 
tho  meniscus  down  to  the  end  of  a  capillary  immersed 
in  the  liquid.  By  varying  the  depth  of  immersion 
the  density  of  the  liquid  can  also  be  measured.  It  is 
shown  how  the  results  should  be  calculated  from  the 
shape  of  the  meniscus,  J,  L.  Buchan. 

Surface  tension.  A.  W.  Porter  {Phil.  Mag., 
1929,  fvii],  7,  624 — 630). — The  validity  of  the  assump¬ 
tions  of  Rayleigh  (Proc.  Roy.  Soc.,  1915,  A,  92,  184) 
in  his  treatment  of  the  rise  of  liquids  in  a  capillary 
tube  has  been  established  from  an  analysis  of  the 
curvature  of  the  vertex  of  the  liquid.  The  weights 
of  liquid  drops  from  tubes  of  various  diameters  have 
been  examined  and  it  is  concluded  that  the  viscosity 
of  the  liquid  has  little  influence  on  the  weight.  The 
problem  of  vanishing  of  surface  tension  close  to  the 
critical  point  has  been  examined  and  it  is  shown  that 
if  it  be  recognised  that  the  molecules  cannot  approach 
nearer  to  one  another  than  their  diameter  it  is  not 
necessary  to  accept  Laplace’s  deduction  that  vanishing 
of  the  surface  tension  can  take  place  only  when  the 
densities  of  the  two  phases  are  the  same.  This 
result  is  offered  in  confirmation  of  the  observations 
of  Callendar  (A.,  192S,  1179)  on  the  vanishing  of  the 
surface  tension  of  water  at  a  temperature  6°  below 
the  critical.  A.  E.  Mitchell. 

“Resistance’1  limits,  peaks  in  conductivity 
curves,  and  X-ray  interferences  in  metallic  mixed 
crystals.  G.  Tammann  (Ann.  Physik,  1929,  [v], 
1,  309 — 317,  32 1 — 322) .—The  existence  of  sharp 
“  resistance  ”  limits  to  the  action  of  reagents  on 
metallic  mixed  crystals  is  re-affirmed.  Good  agree¬ 
ment  obtains  between  the  results  of  X-ray  spectro¬ 
scopy  and  chemical  reactivity  in  mixed-crystal  series 
as  well  as  in  systems  showing  compound  formation. 
“  Resistance  ”  limits  and  peaks  in  the  conductivity 
curves  aro  not  related  phenomena,  the  latter  possessing 
neither  precise  physical  significance  nor  certain  value 
as  a  test  for  compound  formation.  The  criticism  of 
the  author’s  theory  (A.,  1919,  ii,  39S,  406)  by  Le 
Blanc,  Richter,  and  Schiebold  (A.,  1928,  10S2)  based 


on  the  copper-gold  mixed  crystals  is  refuted  and  the 
data  are  stated  to  show  no  essential  discrepancy  with 
either  the  work  of  Tammann  or  the  interpretation, 

R.  A.  Morton. 

41  Resistance  51  limits,  peaks  in  conductivity 
curves,  and  X-ray  interferences  in  metallic  mixed 
crystals.  M,  Le  Blanc,  K.  Richter,  and  E. 
Schiebold  (Ann.  Physik,  1929,  [v],  1,  318 — 320). — 
A  reply  to  Tammann  (cf.  preceding  abstract). 

R.  A.  Morton. 

Fine  structure  of  the  71-edge.  V.  Dolejsek  and 
K.  Pestrecov  (Z.  Physik,  1929,  53,  566— 573).— The 
limit  of  the  iv-scries  for  the  free  elements  in  the  first 
halves  of  the  short  periods  of  the  periodic  system  has 
been  investigated,  thus  completing  earlier  values. 
The  frequency  values  for  all  such  elements  are  in 
agreement  with  the  equation  v/R=a+&A7-f-cX2+ 
cZA73+eAT4.  The  difference  between  the  observed  and 
calculated  values  of  v/R,  when  plotted  against  the 
atomic  number,  A7,  shows  periodic  fluctuations. 

A.  J.  Meb. 

Character  of  interference  lines  in  X-ray 
diagrams  of  highly  crystalline  material.  II. 
H.  Moller  and  A.  Reis  (Z.  physikal.  Chem.,  1929, 
B,  2,  317—339;  cf.  this  vol.,  246).— The  relation  of 
the  effective  width  of  the  focus  of  the  primary  radi¬ 
ation  and  the  variation  of  intensity  across  it  to  the 
character  of  the  lines  obtained  in  the  Debye-Scherrer 
method  of  X-ray  investigation,  using  non-parallel 
radiation,  has  been  examined  theoretically.  The 
various  arrangements  to  secure  sharpness  and  accuracy 
are  described.  R.  Cuthill. 

Origin  of  soft  X-rays  with  the  lighter  elements. 
B.  B.  Ray  and  R.  C.  Mazumdar  (Z.  Physik,  1929, 
53,  646 — 657).— On  the  assumption  that  an  atom 
loses  two  electrons  from  the  same  or  different  energy 
levels,  it  is  possible  that  besides  the  ordinary  types  of 
radiation  a  new  one  occurs,  which  is  caused  by  the 
simultaneous  switch  of  both  electrons.  The  frequency 
of  the  radiation  emitted  is  equal  to  the  sum  of  the 
frequencies  of  the  single  switches.  Both  electrons  can 
thus  combine  to  give  monochromatic  radiation.  This 
assumption  of  simultaneous  switch  can  be  applied  to 
a  large  number  of  unexplained  experimental  deter¬ 
minations  of  critical  potentials.  The  existence  of 
critical  potentials  for  the  excitation  of  X-rays  in  the 
range  40 — 200  volts  for  the  elements  iron,  cobalt, 
nickel,  and  copper  is  thus  explained.  It  is  shown 
that  the  critical  potentials  of  manganese  and  chromium 
can  bo  treated  in  the  same  way.  A.  J.  Mee. 

Polarisation  from  the  Compton  effect.  P* 
Lukirsky  (Z.  Physik,  1929,  53,  792 — 804). — Examin¬ 
ation  of  the  distribution  of  the  directions  of  the 
scattered  secondary  rays  shows  that  the  emission  is 
polarised.  W.  E.  Downey. 

Fine  structure  of  absorption  edges  in  metals. 
B.  B.  Ray  and  P.  C.  Mahanti  (Nature,  1929,  123, 
52S — 529). — The  non-appearance  of  fine  structure 
edges  when  metallic  plates  or  crystals  (powder)  are 
used  as  absorption  screens  can  be  explained  on  the 
hypothesis  of  the  existence  of  free  electrons  in  metals. 

A.  A.  Eldridge. 

Diffraction  of  X-rays  by  a  two-dimensional 
crystal  lattice.  W.  Linniok  (Nature,  1929,  123, 
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604 — 605).— When  mica  is  cleft  into  thin  layers  by 
heating  and  cooling,  and  a  thin  beam  of  X-rays  is 
passed  through  the  plate,  a  system  of  spectra  corre¬ 
sponding  with  a  series  of  two-dimensional  lattices  is 
obtained,  The  spectra  obtained  accord  with  the 
assumption  that  the  molecules  are  distributed  at  the 
summits  of  equilateral  triangles  of  side  5*2  A.  More 
diffuse  photographs  are  obtainable  with  gypsum  and 
Iceland  spar.  A,  A.  Eldribge. 

Photographic  measurement  of  the  relative 
intensities  of  the  LaXf  &3  lines  of  silver.  H.  C. 
Webster  (Proe,  Physical.  Soc,  1929,  41, 181 — 191). — 
The  crystal  was  rocked  so  that  the  reflexion  angles  of 
the  three  lines  Lav  a2i  «3  were  covered  by  its  sweep. 
The  exposure  was  taken  on  a  standard  film  which 
was  developed  under  specified  conditions  and  the  lines 
were  measured  on  a  Moll  type  micro-photometer.  The 
interpretation  of  the  curves  so  obtained  is  discussed, 
and  it  is  shown  that  D,  the  density  of  the  part  of  the 
film  under  consideration,  is  a  function  of  Nty  where  N 
m  the  number  of  quanta  absorbed  per  second  by  the 
emulsion  and  i  is  the  time  of  exposure.  The  relative 
intensities  of  the  lines  are  La. :  i«2  : Laz  r :  100  : 12: 4*6 
to  7*3,  it  being  found  that  the  intensity  of  Laz  varies 
with  the  tube  voltage.  The  ratio  Lax  :  L$x  has  also 
been  determined  and  found  to  be  100  :  40. 

J.  L.  Buchan. 

Spark  satellites  of  the  La  lines  of  silver.  H.  C. 
Webster  (Proc.  Physical  Soc.,  1929,  41,  192—193; 
cf.  preceding  abstract) . — Spark  satellites  have  been 
observed  on  the  hard  side  of  Lav  Their  wave¬ 
lengths  were  found  to  be  «/=4134*7  X,  o/(or  %)— 
4130*5  X,  a2"=4125*6  X,  and  a/ '(or  a4)=4119*0  X, 
whilst  the  decreasing  order  of  intensities  of  the  lines 
is  ax\  ax%  a2f%  a%\  J.  L.  Buchan. 

Precision  measurements  of  X-ray  reflexions 
from  crystal  powders.  Lattice  constants  of 
zinc  carbonate,  manganese  carbonate  ?  and 
cadmium  oxide.  J.  Brentano  and  J.  Adamson 
(Phil.  Mag.,  1929,  [vii],  7,  507— 517).— Exact  deter- 
minations^  of  the  spacing  and  of  the  rhombohedral 
angle  of  zinc  carbonate  and  of  manganese  carbonate 
have  been  derived  from  X-ray  measurements  on  the 
crystal  powders  mixed  with  cadmium  oxide  as  a 
reference  substance.  The  rhombohedra!  angle  of 
zinc  carbonate  is  found  to  be  103°  27%  in  agreement 
with  the  usually  accepted  value  of  103°  28'  of  Rose 
(Pogg.  Aim,,  1852,  85,  132).  The  value  of  the  c?100 
spacing  is  5*493±0*005  A.,  as  compared  with  5*44  A. 
obtained  by  Levi  and  Ferrari  (A.,  1924,  ii,  760).  These 
values  lead  to  a=5-928± 0*005  A.,  and  t?=l*877± 
0*015  x  KH2  cm.3,  whence  d=4*408  as  compared  with 
^=4*51  obtained  by  Levi  and  Ferrari.  For  man¬ 
ganese  carbonate  a =102°  50%  in  agreement  with  <x= 
102°  50*3'  obtained  from  goniometric  measurements , 
A.,  tf=sx6'064di0*005  A.,  and  *?— 

2  039^0*015 x  10~22  cm.3,  whence  d=3*747.  These 
values  are  used  in  conjunction  with  the  analogous 
measurements  of  Brentano  and  Dawson  (A.,  1927, 
297)  on  magnesium  carbonate  to  verify  calculated 
lattice  constants  of  the  isomorphous  carbonate  series. 
When  the  values  are  combined  with  a  fixed  parameter 
for  the  CGS  group  the  results  arc  in  good  approxim¬ 
ation  to  the  observed,  but  arc  not  quite  in  agreement. 


It  is  thus  concluded  that  terms  characteristic  of  the 
various  elements  must  be  included. 

A.  E.  Mitchell. 

Distribution  of  charge  in  the  chlorine  ion  in 
rock  salt.  G.  W.  Brindley  and  R.  G.  Wood 
(Phil.  Mag.,  1929,  [vii],  7,  616— 623).— It  is  pointed 
out  that  the  experimental  and  theoretical  values  of 
the  X-ray  scattering  factor  for  the  chlorine  ion  differ 
by  an  amount  greater  than,  that  which  can  be  attrib¬ 
uted  to  experimental  error,  for  values  of  (sin  0)/X  of 
the  order  0*4 — 0*5.  It  is  assumed  that  this  difference 
is  due  to  a  change  in  the  radial  distribution  of  the 
charge  on  the  ion.  The  difference  between  the  charge 
distribution  in  a  free  chlorine  ion,  as  determined  by 
Hartree  and  others  (A.,  1928,  462),  and  in  a  chlorine 
ion  in  a  rock-salt  lattice  has  been  calculated  from  a 
Fourier  analysis  of  the  difference  between  the  experi¬ 
mental  and  theoretical  scattering  factors  and  the  result 
have  been  employed  to  determine  the  charge  distribu¬ 
tion  in  a  chlorine  ion  in  rock  salt.  A.  E.  Mitchell, 

Crystal  structure  of  trimethylethylammonium 
chlorostannate.  R.  W.  G.  Wycicoff  and  R.  B. 
Corey  (Amer.  J.  Sei?  1929,  [v],  17,  239—244).— 
Trimethylethylammonium  chlorostannate, 

(NMe3E t) 2SnCl6 ,  has  a  cubic  structure,  the  length  of 
a  unit  cube  being  13*17  A.  Its  density  is  1*487. 
The  size,  shape,  and  distribution  of  the  chlorostannate 
groups  are  the  same  as  in  analogous  compounds. 
The  resulting  structure  resembles  that  of  calcium 
fluoride,  0.  W,  Girev. 

Crystalline  structure,  lattice  constants,  and 
density  of  rhenium.  ¥.  M,  Goldschmidt  (Z. 
pkysikal.  Cliem.,  1929,  B,  2,  244 — 252). — See  this 
voL,  382,  A.  J.  Mbe, 

[X-Ray]  structure  of  crystalline  uraninite  from 
Katanga  (Belgian  Congo).  A.  Madding  and  R, 
van  Attbel  (Compt.  rend.,  1929,  18 8,  716—717). 
Katanga  uraninite,  which  is  fcho  primary  mineral  from 
which  the  cryptocrystalline  pitchblende  of  the  district 
is  derived,  has  been  shown  by  Debye’s  method  to  have 
the  structure  of  a  face-centred  cube  of  side  4*67  A. 
The  spectral  data  are  tabulated.  J,  Grant. 

Translation  lattice  of  cellulose  hydrate.  EL 
Weissenberg  (Naturwiss.,  1929, 17, 181). — By  means 
of  an  improved  focussing  method  sharp  X-ray  inter¬ 
ferences  can  be  obtained  with  cellulose,  cellulose 
hydrate,  and  natural  silk.  The  structure  hitherto 
ascribed  to  the  hydrate  is  probably  erroneous.  The 
following  dimensions  are  given :  a= 14*66,  6=8*89, 
e=  10*35  (all  ±2%),  a=90°,  p=90°,  y=85°±5°.  The 
cell  contains  eight  C6H10Os  groups  (d  1*60),  whereas 
the  earlier  view  was  in  favour  of  four  such  groups, 
d  1*46.  Natural  cellulose  appears  to  have  a  struc¬ 
ture  very  similar  to  that  suggested  for  the  hydrate. 

R.  A,  Morton. 

Domain  of  the  atom  of  bismuth  in  its  crystal. 
H.  Perlitz  (Scientists  Soc.  Tartu,  1928,  35,  113 — 
120) .—Theoretical.  In  crystalline  bismuth  every 
atom  has  six  neighbours  in  two  triplets.  The  decrease 
of  volume  at  fusion  suggests  that  the  domains  of 
atoms  cannot  intersect.  From  the  distribution  of  the 
shared  electrons  it  is  inferred  that  the  electrons  of  the 
outer  completed  shell,  consisting  of  two  sub-shells, 
occur  in  pairs,  and  that  diameters  of  the  inner  and 
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outer  sub-shells  arc  equal  to  the  shorter  and  longer 
inter-atomic  distances  and  form  the  boundaries  of 
BI+  and  Bi”  — ,  respectively.  A  distribution  of  elec¬ 
trons  of  the  outer  shell  in  vertices  of  two  regular 
tetrahedra  is  indicated.  The  observed  and  calculated 
rise  of  conductivity  at  fusion  are  in  good  agreement, 
assuming  that  the  non -shared  electrons  in  the  crystal 
carry  the  electric  current,  and  that  the  shared  elec¬ 
trons  are  liberated  on  melting.  N.  M.  Bligh. 

Structure  of  artificial  ultramarines.  IV. 
Ultramarines  of  thallium,  and  the  analogous 
derivatives  of  the  bivalent  metals  calcium, 
strontium,  barium,  zinc,  manganese,  and  lead. 
F.  M.  Jaeger  (Proc.  K.  Akad,  Wetensch.  Amsterdam, 
1921),  32,  156—186;  ef.  A.,  1928,  463).— Thallium, 
calcium,  strontium,  barium,  zinc,  manganese,  and 
lead  were  substituted  for  sodium  in  Guimet’s  blue, 
Na5Al,SicO.MS3.  The  substitution  of  the  sodium  (or 
silver  in  silver  ultramarine)  by  the  bivalent  metals 
took  place  easily  and  completely.  The  method  used 
was  to  heat  the  silver  ultramarine  with  five  times  the 
theoretical  quantity  of  the  iodide  of  the  substituting 
metal  and  a  little  water  in  sealed  tubes  for  50  hrs.  at 
160°.  In  the  case  of  calcium,  strontium,  and  barium, 
pure  olive-green  calcium-,  strontium-,  and  barium- 
silver  ultramarines  of  the  formula  RJ1Ag4Al6Si0028S3 
were  formed.  By  melting  with  the  iodides  of  the 
metals  colourless  ultramarines  were  produced,  A -Ray 
powder  spectrograms  of  all  the  ultramarines  showed 
the  original  characteristics  of  the  ultramarines. 
Although  the  original  character  of  the  ultramarine 
spectrogram  is  preserved,  the  relative  intensities  of 
the  images  are  different  from  those  of  ordinary  ultra¬ 
marines.  Various  other  ultramarines  were  prepared 
and  their  structure  was  investigated.  A  lead-sodium 
compound,  rich  in  silicon,  was  prepared  by  heating 
Guimet’s  blue  in  sealed  tubes  at  160°  for  50  hrs.  with 
live  times  the  theoretical  quantity  of  lead  nitrate, 
and  data  of  its  spectrogram  are  given.  By  heating 
silver  ultramarine  with  lead  chloride  a  lead-silver 
ultramarine  was  obtained,  dark  grey  in  colour. 
Attempts  were  made  to  prepare  mercurous  and  mer¬ 
curic  ultramarines  from  Guimet's  blue  by  methods 
similar  to  the  above.  The  compounds  formed,  how¬ 
ever,  were  not  true  ultramarines  and  the  powder 
spectrogram  did  not  correspond  with  cubic  symmetry. 

A.  J.  M EE.  * 

Structure  of  artificial  ultramarines.  V, 
Absorption  phenomena  with  ultramarine,  and 
the  structure  of  nosean,  hauyne,  and  the  ultra- 
marines.  F.  M.  Jaeger  and  F.  A.  van  Merle 
(Proe,  K.  Akad.  Wetensch.  Amsterdam,  1929.  32. 
167 — 181 ;  ef.  preceding  abstract). — The  progress  of 
the  reaction  between  silver  ultramarine  and  alkali 
halides  used  in  the  preparation  of  ultramarines  is 
studied.  It  was  found  that  the  substitution  took 
place  more  rapidly  during  the  early  part  of  the  reaction 
and  the  more  concentrated  the  reactants.  The  occur¬ 
rence  of  adsorption  phenomena  is  indicated.  The 
structure  of  nosean  and  the  ultramarines  is  deduced. 
The  reason  why  all  the  ultramarines  give  inconstant 
results  on  analysis  appears  to  be  due  to  a  mixture  of 
isomorphous  substances.  This  also  explains  the 
identity  of  the  X-ray  spectrograms.  A.  J,  Mee, 


X-Ray  study  of  the  system  palladium-hydro¬ 
gen.  J.  D.  Sana walt  (Physical  Rev.,  1929,  [ii], 
33,  444 — 453).— An  X-ray  study  of  the  lattice  para¬ 
meter  of  palladium  as  influenced  by  hydrogen  occluded 
by  electrolysis,  from  the  gas  phase,  and  by  sputtering 
in  hydrogen  showed,  in  the  first  two  cases,  a  unique 
value  u0=4*017  stable  up  to  80°,  and  associated  with 
the  concentration  Pd2H.  The  effect  of  the  hydrogen 
on  the  Lllt  absorption  limit  of  palladium  is  to  cause 
a  shift  of  the  main  edge  and  the  occurrence  of  a 
secondary  absorption  towards  shorter  wave-lengths, 
suggesting  the  combination  PdH.  Impurities  in  the 
palladium  showed  a  marked  effect  on  the  occlusion  of 
hydrogen.  N.  M.  Bligh. 

Electronic  analysis  ;  structure  of  oxides  of 
magnesium,  zinc,  and  cadmium.  Louis  de 
Broglie's  law,  M.  Ponte  (Compt.  rend.,  1929, 
188,  909 — 910). — It  is  shown  that  electronic  analysis 
by  the  author's  method  (this  vol.,  367),  using  electron 
speeds  equivalent  to  16670 — 10870  volts,  may  be 
applied  to  the  oxides  mentioned  with  the  same 
degree  of  accuracy  as  Bragg’s  method.  The  structure 
of  zinc  oxide  is  obtained  from  de  Broglie's  law  with 
an  accuracy  of  1%.  J.  Grant. 

Changes  in  the  crystalline  form  of  sodium 
nitrate  in  accordance  with  the  composition  of 
the  solution  from  which  it  separates.  P.  P. 
Orlov  (Bull.  Acad.  Sci.  U.R.S.S.,  1928,  529—548}.— 
Sodium  nitrate  crystallised  from  water  in  presence  of 
acid  amides,  e.g.>  formamidc,  or  hydroxy-acids,  e.g., 
lactic  acid,  a-hydroxyzsobutyric  acid,  gtycollic  acid, 
glyceric  acid,  or  if  crystallised  from  concentrated 
solutions  of  chromic  nitrate  changes  its  usual  rliombo- 
hedral  form.  A.  Frebian. 

X-Ray  investigation  of  the  structure  of 
hardened  carbon  steels,  G.  Kurdjumow  and  E. 
Kaminsky  (Z.  Physik,  1929,  53,  696— 707)— The 
effect  of  carbon  content  on  the  value  of  the  ratio  of 
the  axes  and  the  parameter  in  the  tetragonal  lattice 
in  carbon  steels  is  investigated.  The  tetragonal  lattice 
was  found,  by  careful  polishing,  to  exist  throughout 
the  steel,  and  not  only  on  the  surface  as  has  been 
previously  stated.  The  ratio  of  the  axes  increases 
linearly  with  the  carbon  content ;  the  parameter  c 
increases  with  the  carbon  content,  whilst  the  para¬ 
meter  a  decreases  somewhat.  Austenite  was  found  in 
all  the  types  of  steel  dealt  with ;  its  quantity  increased 
with  increasing  carbon  content.  The  asymmetry  of 
the  tetragonal  structure  is  one  of  the  causes  of  the 
indefiniteness  of  the  lines  in  the  diagram.  Tempering 
at  100°  changes  the  tetragonal  structure  to  cubic. 

A.  J.  Mee. 

X-Ray  structure  and  magnetic  properties  of 
single  crystals  of  Heusler  alloy.  H.  H.  Potter 
(Proe.  Physical  Soc.,  1929,  41,  135—142) —Using  the 
single-crystal  rotation  method,  Heusler  alloy  has  been 
found  to  crystallise  as  a  body-centred  cube  with 
lattice  constant  2*95  A.  The  aluminium  atoms  are 
distributed  so  as  to  lie  on  a  face-centred  cube  of 
lattice  constant  5*9  A.  Directional  magnetic  pro¬ 
perties  are  found  to  be  identical  with  those  of  nickel, 
which  has  a  face-centred  cubic  structure.  It  is  sug¬ 
gested  that  this  may  be  interpreted  as  indicating  that 
the  manganese  atoms  (the  positions  of  which  cannot 
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be  determined  by  X-ray  analysis)  also  lie  in  a  face- 
centred  cubic  lattice.  W.  E.  Downey. 

Structural  relationships  of  rhodonite  to  other 
silicates.  B.  GossNer  and  K.  BrItckl  (Zentr, 
Min.  GeoL,  1928,  A,  310—322;  Cliem.  Zentr.,  1928, 
ii,  1756). — The  constants  of  the  triclinic  unit  cell  of 
rhodonite  are  a  7*77,  6  12*45,  c  6*74  A.,  a  85°  10', 
£  94°  4',  y  111°  29',  whence  the  axial  ratios  are 
a:b:  c=0*624  :  1  :  0*341.  The  units  of  the  cell  are 
very  similar  to  those  of  babingfconite  and  anorthite, 
whilst  the  angles  are  interchanged.  The  unit  cell 
contains  2  inols.  of  MnSi03,Mn3CaSi40 12. 

A.  A.  Eldridge. 

Spiral  markings  on  carborundum  crystals. 
W.  Hughes  (Nature,  1929,  123,  603 — 604).— When  a 
film  of  molten  sulphur  on  clean  glass  cools,  centres  of 
crystallisation  appear,  and  rings  grow  outwards  in 
succession  from  these  points.  Wien  the  logarithm 
of  the  number  of  rings  counted  from  a  centre  is 
plotted  against  the  logarithm  of  the  distance,  of  the 
rings,  a  straight  line  is  obtained.  The  formation  of 
the  rings  is  ascribed  to  the  evolution  of  latent  heat 
on  crystallisation  diminishing  the  surface  tension  of 
the  surrounding  sulphur,  which  is  then  drawn  out¬ 
wards  to  form  a  circular  ridge,  this  quickly  crystall¬ 
ising  and  continuing  the  effect.  The  rings  observed 
on  carborundum  crystals  by  Menzies  and  Sloat  (this 
yoL,  381)  also  give  straight  lines  when  the  above  data 
are  plotted,  and  may  have  a  similar  origin.  No 
particular  significance  is  ascribed  to  the  spiral  nature 
of  the  markings.  A.  A.  Eldridge. 

Crystal  structure  of  n-butyl-,  amyl-,  hexyl-, 
and  heptyl-ammonium halides.  S.  B,  Hendricks 
(Z.  Krist.,  1928,  68,  189—203;  Chem.  Zentr.,  1928, 
ii,  1858). — The  structures  of  the  above  compounds 
are  similar  to  that  of  methylamm onium  iodide.  The 
space-group  is  4D—  2,  4d— 3,  4Z>&— 7,  4c— 1,  4c—  1, 
or  40—1,  Measurements  of  the  dimensions  of  the 
unit  cell  are  recorded.  A.  A.  Eldridge, 

Artificial  preparation  of  diamonds.  L.  Sesta 
(Phil  Mag.,  1929,  [vii],  7,  488— 493).— In  reply  to 
a  statement  that  no  one  has  yet  succeeded  in  pro¬ 
ducing  diamonds  in  the  laboratory  and  that  all  who 
have  made  this  claim  have  been  deceived  by  mistaking 
crystals  of  spinel  for  diamonds,  reference  is  made  to 
the  work  of  La  Rosa  (A.,  1909,  ii,  311,  399)  and  of  the 
author  (Trans.  Faraday  Soc,,  1910,  5).  Experimental 
evidence  is  produced  to  show  that  the  author  has 
produced  diamonds  and  that  from  the  nature  of  the 
method  employed  there  was  no  chance  of  the  form¬ 
ation  of  spinel,  as  was  possible  in  the  original  method 
of  Moissan .  A.  E.  Mitchell. 

Theory  of  ferromagnetic  crystals.  G.  S. 
Mahajani  (Phil.  Trans.,  1929,  A,  228,  63—114).— 
•Mathematical.  An  atomistic  theory  of  ferromagnet¬ 
ism  is  developed  for  two  types  of  crystal — iron  and 
pyrrhotifce.  The  results  of  Webster  (A.,  1925,  ii, 
369)  are  accounted  for  qualitatively  and  quantit¬ 
atively.  C.  W.  Gibby. 

Method  for  measuring  Joule  magneto -strictive 
effect  in  a  cold-drawn  wire.  J,  H.  Handley  (J, 
Sei.  Instr.,  1929,  6,  84—88). 

K  K 


Effect  of  tension  and  a  longitudinal  magnetic 
field  on  the  thermo-electromotive  forces  in 
permalloy.  A.  W.  Smith  and  J.  Dillinger 
(Physical  Rev.,  1929,  [ii],  33,  398— 402).— The  speci¬ 
mens  consisted  of  wires  containing  78,  81,  and  84% 
of  nickel,  the  remainder  being  iron.  The  effect  of 
tension  on  the  change  of  thermo-electromotive  force 
produced  by  a  longitudinal  magnetic  field  was,  for 
the  three  specimens,  respectively,  to  decrease  the 
maximum  value,  relatively  no  effect,  and  a  decrease 
for  low,  but  an  increase  for  higher  magnetic  fields. 
In  each  case  there  is  relatively  no  effect  for  tensions 
beyond  about  10  kg. /mm, 2  In  all  cases  the  magnetic 
field  produces  a  decrease  in  the  thermo-elcetromotive 
force.  N.  M.  Bligh. 

Electrical  conductivity  of  carborundum.  H.  J. 
Seemann  (Physikal.  Z.,  1929,  30,  143 — 144), — 
Measurement  of  the  electrical  conductivity  for  six 
samples  of  carborundum  at  17°  and  —80°  shows  that 
the  ratio  at  these  temperatures  varies  between  4 
and  6.  No  relationship  emerges  from  the  presence 
of  impurities.  The  nature  of  the  conductivity  of 
carborundum  is  discussed.  The  specific  conductivity 
is  of  the  order  obtained  with  solid  electrolytes,  but 
it  is  considered  that  carborundum  should  be  regarded 
as  a  half-conductor  in  the  sense  of  Konigsber ger’s 
theory.  R.  A.  Morton, 

Magnetic  behaviour  of  organic  crystals,  0.  V. 
Raman  [with  8.  Bhagavantam]  (Nature,  1929,  123, 
605). — The  diamagnetic  anisotropy  of  naphthalene  is 
very  pronounced  (ef.  Bragg,  Nature,  Suppl.,  May  7, 
1927),  the  susceptibilities  along  the  three  magnetic 
axes  of  the  crystal  having  the  approximate  ratio 
16  :  7  :  4,  The  axes  of  maximum  diamagnetic  sus¬ 
ceptibility  and  of  minimum  optical  dielectric  constant 
are  approximately  coincident.  The  observation 
explains  why  aromatic  liquids  exhibit  a  strong  positive 
magnetic  birefringence.  In  crystals  of  aliphatic 
compounds  the  anisotropy  is  less  pronounced  and  the 
relation  between  the  magnetic  and  optical  characters 
is  more  varied;  in  iodoform  the  axes  are  parallel, 
whilst  in  carbamide  they  are  crossed. 

A.  A.  Eldridge. 

Apparent  Mie  effect  and  atmospheric  optics. 
G.  I.  Pokrowski  (Z.  Physik,  1929,  53,  67—71). 

Theory  of  optical  activity  in  a  homogeneous 
medium.  R.  be  Mallemann  (Compt.  rend,,  1929, 
188,  705—707). — A  mathematical  interpretation  of 
the  role  of  the  “  rotation  vector  v  involved  in  the 
author's  general  molecular  theory  of  optical  activity 
(this  voL,  13).  It  is  concluded  that  both  the  vari¬ 
ation  of  rotatory  power  and  its  change  of  sign  are 
perfectly  continuous,  J.  Grant. 

Reflecting  power  of  beryllium,  chromium, 
and  several  other  metals.  W.  W.  Coblentz 
and  R,  Stair  (Bur.  Stand.  J.  Res.,  1929,  2,  343 — 
354). — Curves  are  given  for  the  ultra-violet  reflecting 
power  of  beryllium,  chromium,  cobalt,  nickel,  silver, 
speculum,  stellite,  and  stainless  steel.  For  chromium 
and  beryllium  the  observations  extend  into  the 
infra-red.  Unlike  most  metals,  beryllium  has  a 
high  reflectivity  at  250  mg  in  the  ultra-violet,  followed 
by  a  lower  reflectivity  with  a  minimum  at  400  mg  in 
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the  visible  spectrum.  Chromium  has  a  higher 
reflectivity  than  nickel  in  the  ultra-violet,  and  is 
conspicuous  for  its  high  maximum  (70%)  at  425  mu, 
followed  by  a  flat  minimum  extending  from  600  to 
beyond  2000  mu  in  the  infra-red, 

C.  J,  Smithells. 

Elastic  constants  of  unicrystalline  aliimmium 
and  gold.  E,  Goens  (Naturwiss.,  1929,  17,  ISO). — 
The  elasticity  and  torsion  moduli,  E  and  <7,  of  uni- 
crystalline  aluminium  and  gold  have  been  determined 
at  the  ordinary  temperature  in  relation  to  the  crystal 
orientation.  For  aluminium,  E{11V  :  En 001—1*1S  as 
against  2*7  for  gold,  whilst  Gn in  :  #ll00j==  1/1*13  for 
aluminium  and  1/2-2  for  gold.  The  cubic  com¬ 
pressibility  of  unicrystalline  aluminium  is  practically 
the  same  as  that  of  the  polycrystalline  material. 
The  results  show  gold  to  be  markedly  anisotropic  in 
its  elastic  properties.  R.  A.  Morton. 

Flowing  of  metallic  crystals  under  torsion. 
R.  Karnop  and  G.  Sachs  (Z,  Physik,  1929,  53, 
605 — 618) , — Experiments  were  carried  out  with  an 
aluminium-copper  alloy  (95%  Al,  5%  Cu).  The  force 
required  to  produce  permanent  set  varies  with  the 
orientation  of  the  crystal  in  the  ratio  2*2  :  1 
(cubic  :  octahedral).  Assuming  that  there  is  a  flowing 
surface  layer  the  theoretical  value  1-S5  : 1  is  obtained. 
An  attempt  is  made  to  explain  the  effect  of  orientation 
on  the  basis  of  different  slipping  ratios  for  the  different 
forms.  The  elastic  limit  of  the  crystals  varies  in  the 
ratio  1*73  :  L  The  effect  of  orientation  on  the 
elastic  constants  of  the  alloy  is  determined. 

A.  J.  Mee. 

Metastability  of  the  elements  as  a  result 
of  enantiotropy  or  monotropy.  XIII.  The 
differential  gas  dilatometer  of  C.  J.  Smith  and 
its  accuracy.  E.  Cohex  and  H.  L.  Bee  dee  (Z. 
physikul.  Ckem.,  1929, 140. 199 — 222). — The  accuracy 
of  Smith's  dilatometer  (A.,  1927,  934)  has  been 
tested  by  determination  of  the  density  and  coefficient 
of  expansion  of  mercury.  The  error  for  the  former 
is  0*02%  and  for  the  latter  0-05%.  The  transition 
temperature  and  volume  change  in  the  transition  of 
x-  to  p -silver  iodide  have  also  been  determined.  The 
values  found  are  in  good  agreement  with  those 
obtained  by  other  methods  (this  voL,  22).  This 
dilatometer  is  therefore  considered  to  be  specially 
suitable  for  the  quantitative  study  of  volume  alter¬ 
ation  in  polymorphous  changes.  *  R.  X.  Kerr, 

Change  of  volumes  and  electric  resistances  of 
antimony  and  arsenic  at  fusion.  H.  Berlitz 
(Scientists  See.  Tartu,  1928,  35,  121 — 125}.— 

Theoretical.  Antimony  having  been  proved  to 
expand  during  solidification,  the  diameter  of  the 
spherical  domain  of  its  atom  is  calculated  as  3*09, 
and  from  two  crystal  lattice  data  as  34)4  and  3*06  A. 
The  corresponding  value  for  arsenic  from  its  crystal 
lattice  is  2*75  A.  From  this  value  it  is  deduced  that 
liquid  arsenic  should  expand  during  solidification 
by  5d%,  and  it  is  estimated  that  the  electrical 
resistance  at.  the  m.  p.  of  liquid  arsenic  is  about  0*4 
ot  that  of  the  solid  phase.  X.  M.  Bligh. 

Electrical  resistances  of  some  metals  below 
the  b.  p.  of  oxygen.  W.  Trvx  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1929,  32.  llo — 123k— The 


resistances  of  cadmium,  crystalline  copper,  gold, 
indium,  lead,  platinum,  thallium,  tin,  zinc,  and  a 
single  crystal  of  tin  were  measured  at  temperatures 
from  T40°  (or  the  superconducting  temperature)  to 
90°  Abs.  Tables  of  the  resistances  are  given. 

A.  J.  Mee. 

Resistance -hysteresis  phenomena  of  tin,  lead, 
indium,  and  thallium  at  the  temperature  of 
liquid  helium,  W.  J,  de  Haas  and  J.  Voogd 
(Proc,  K.  Akad.  Wetensch.  Amsterdam,  1929,  32, 
206 — 213). — To  ascertain  whether  the  hysteresis 
phenomena  in  the  change  of  resistance  appearing 
with  the  magnetic  disturbance  of  the  superconductivity 
of  tin  and  mercury  hold  for  other  superconductors, 
indium,  thallium,  and  lead  were  examined.  The 
magnetic  transition  curve  for  tin  corresponds  com¬ 
pletely  with  that  for  mercury.  For  the  indium  used 
the  resistance  disappeared  with  one  jump,  the  curves 
not  being  rounded  as  in  other  cases.  This  may  be 
due  to  the  fact  that  the  wire  used  consisted  of  a  single 
crystal.  It  is  shown  that  hysteresis  phenomena  appear 
in  all  superconducting  metals,  but  best  only  when 
there  are  large  crystals  and  the  metal  is  in  a  homo¬ 
geneous  magnetic  field.  A.  J.  Mee. 

Hew  superconductors.  E.  van  Aubel,  W.  J.  be 
Haas,  and  J.  Voogd  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1929,  32,  218 — 225). — The  resistances 
of  compounds  of  two  metals  are  investigated.  The 
compounds  used  were  Cu3Sb,  Ag3Sb,  Ag3Sn,  Cu3Sn, 
Bi5Tl3,  SbSn,  and  Sb3Sn3.  The  resistances  were 
determined  over  the  range  0°  to  —259°.  A  table 
showing  the  specific  resistances  at  0°  is  given.  The 
resistances  of  Cu3Sb,  and  Ag3Sb  depend  little  on 
temperature,  and  the  resistance  of  all  the  compounds 
decreased  less  than  that  of  their  components.  All 
the  resistance  curves  show  a  point  of  inflexion,  a 
phenomenon  which  is  known  to  occur  in  some  simple 
conductors.  At  the  temperature  of  liquid  helium 
it  was  found  that  Bi5Tl3,  SbSn,  and  Sb2Sn3  behave 
as  superconductors.  The  rod  of  Bi5Tl3  actually 
became  superconducting  above  the  b.  p.  of  helium, 
although  its  components  themselves  have  much 
lower  transition  points.  Cu3Sn  remained  a  non¬ 
superconductor  even  at  the  lowest  temperatures  used. 

A.  J.  Mee. 

Superconductivity  of  gallium.  W.  J.  DE  Haas 
and  J.  Voogd  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1929.  32,  214 — 217). — At  the  lowest  temperatures 
used  (1-1°  Abs.)  gallium  did  not  become  super¬ 
conducting,  but  from  the  appearance  of  the  temper¬ 
ature-resistance  curves  It  may  be  presumed  that  at  a 
temperature  slightly  lower  than  tins  it  would  become 
so.  This  phenomenon  may  be  due  to  the  presence 
of  a  trace  of  indium.  Certain  abnormal  phenomena 
were  noted.  The  fall  of  the  resistance  is  abnormal. 
The  resistance-temperature  graph  is  very  curved 
at  low  temperatures,  the  transition  stage  (should 
the  metal  become  superconducting)  extending  over 
several  degrees.  With  ordinary  superconductors  the 
transition  stage  occupies  only  a  few  hundredths  of  a 
degree.  The  resistances  are  verv  sensitive  to  current. 

A.  J.  Mhe. 

Electron  theory  of  metals.  H.  M.  Barlow 
(Phil.  Mag.,  1929,  [vii],  7,  459 — 470) —Experiments 
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designed  to  examine  the  assembly  of  free  electrons 
in  the  interior  of  a  conductor  are  described.  The 
results  show  that  these  behave  as  a  perfectly  incom- 
pressible  fluid  and  offer  no  confirmation  of  Sommer- 
feld's  theory  (Z.  Physik,  1928, .  57,  1,  43)  of  the 
persistence  of  an  electron  gas  interpenetrating  the 
atoms  of  a  metal.  A.  E,  Mitchell. 

Simple  method  for  determining  CpjCv.  E. 
Ruchardt  (Physikal.  Z.,  1929,  30,  58 — 59).- — 
Glass  tubing  is  now  available  in  which  the  circular 
cross-section  is  so  accurate  that  a  commercial  steel 
ball  used  for  precision  work  slides  along  the  tube, 
maintaining  the  air-tight  condition.  If  sueh  a  tube 
is  inserted  in  a  rubber  stopper  closing  a  5-  or  6-litre 
vessel,  the  ball  undergoes  vertical  oscillations  with  a 
period  of  the  order  of  1  sec.  The  measurement  of  the 
period  makes  possible  an  instructive  lecture  experi¬ 
ment  for  the  determination  of  Cp/C0  for  the  gas  in 
the  large  vessel.  The  adiabatic  elasticity  of  a  gas 
is  clearly  demonstrated.  The  method  has  been 
applied  to  carbon  dioxide  and  air. 

R.  A.  Morton. 

Triple  point  of  water  as  a  fixed  point  on  the 
temperature  scale.  H.  Moser  (Ann.  Physik,  1928, 
[v],  1,  341 — 360). — A  thermostat  is  described  which 
allows  the  temperature  of  the  triple  point  of  water 
to  be  established  in  a  volume  of  about  10  c.c.  and 
maintained  for  long  periods.  The  precautions  neces¬ 
sary  for  the  greatest  constancy  in  temperature  are 
described,  special  attention  being  directed  to  the 
purity  of  the  water.  Refined  experimental  methods 
permit  the  measurement  of  very  small  temperature 
differences,  and  it  is  shown  that  the  fluctuations  in 
the  thermostat  over  a  period  of  several  hours  need 
not  exceed  +0-5  x  10~4  degree.  The  lowering  of  the 
m.  p.  when  air-free  water  is  in  contact  with  ice  as  a 
result  of  an  increase  in  pressure  from  0  to  1  atm. 
is  O*0O74S°ri~O‘0OOO5,  in  agreement  with  the 
Clausius-Clapeyron  equation.  The  temperature  of 
the  triple  point,  having  regard  to  the  depression  of 
the  normal  ni.  p.  of  ice  caused  by  water  saturated 
with  air,  is  therefore  +0-0098°.  In  consequence  of 
the  great  constancy  attainable  at  the  triple  point  of 
water,  it  is  suggested  that  for  temperature  measure¬ 
ments  involving  the  highest  accuracy  the  normal 
m.  p.  of  ice  should  be  replaced  by  the  triple  point 
as  a  fixed  point  on  the  temperature  scale.  The  zero 
point  should  be  re-defined  as  a  temperature  differing 
from  the  triple  point  by  a  numerical  quantity  (about 
0*01°).  R.  A.  Morton. 

^  Limiting  value  of  latent  heat  of  vaporisation. 
J.  E.  Verschaffelt  (Z.  physikal.  Ghem.,  1929, 140, 
64).— Polemical  against  Kolosovski  (cf.  ibid.,  1928, 
136,  314).  H.  F.  Gillbe. 

Detection  of  the  transformation  of  antisym- 
metrical  to  symmetrical  hydrogen  molecules. 
A,  Eucken  (Naturwiss.,  1929,  17,  182).— According 
to  the  wave-mechanics  there  are  two  forms  of  hydrogen 
characterised  by  symmetrical  and  antisymmetrical 
functions.  At  sufficiently  low  temperatures  a  gradual 
change  in  the  relative  proportions  should  occur  and 
be  detectable  by  means  of  specific  heat  determin¬ 
ations.  The  heat  capacity  of  hydrogen  in  steel 
vessels  at  50  atm.  and  at  106- — 149°  Abs.  has  been 


measured  initially,  after  6  days  and  after  12f  days. 
The  results  are  in  agreement  with  the  assumption 
that  the  molecular  fraction  (y)  of  the  hydrogen 
present  as  the  antisymmetrical  form  changes  from 
0-750  to  0-689  and  then  to  0-636.  If  the  limiting 
value  of  y  is  about  1  at  the  temperature  of  liquid  air. 
the  change  in  y  with  time  should  follow  the  equation 
log  (4y— 2)=—  kt.  This  relation  is  in  accord  with 
experience.  R.  A.  Morton. 

Constitution  of  aromatic  substances  and  their 
chemical  and  physical  properties.  VI.  Crystall¬ 
ine  symmetry.  I.  Pasta k  (J.  Chim.  phys.,  1929, 
26,  65—68;  cf.  A.,  1925,  ii,  759;  1926,  340).— The 
symmetry  of  the  crystalline  forms  of  aromatic  organic 
substances  can  he  related  to  the  symmetry  of  the 
molecules  as  deduced  from  melting  points  and  solu¬ 
bilities.  For  disubstituted  benzene  derivatives  in 
which  the  substituents  are  either  the  same  or  belong 
to  the  same  group,  the  sequence  in  which  the 
symmetry  varies  is  m>o>p.  If  the  substituents 
belong  to  different  groups  the  sequence  is  o>ra>p. 
For  diphenyl  derivatives  the  crystalline  symmetry 
of  the  oo'-isomerlde  is  greater  than  that  of  the  pp' 
and  for  the  substituted  naphthalenes  that  of  the 
a-  is  greater  than  that  of  the  (3-isomeride. 

R.  N.  Kerr. 

Fusion  curve  of  helium.  I.  F.  Simon,  M. 
Ruhemann,  and  W.  A.  M.  Edwards  (Z.  physikal. 
Chem.,  1929,  R,  2,  340 — 344). — The  fusion  curve  of 
helium  has  been  followed  from  12°  to  20°  Abs., 
corresponding  with  a  range  of  pressure  of  800 — 
1800  kg. /cm.-  If  p  is  the  pressure  and  T  the  temper¬ 
ature,  the  results  may  be  expressed  by  the  equation 
logjoP—1-5537  log  jo  T+1‘233  (cf.  this  vol.,  386). 
Measurements  of  the  latent  heat  of  fusion  indicate 
that  there  is  no  critical  point  crystalline-fluid  near 
this  temperature  region.  R.  Cuthill. 

Corrections  to  be  applied  to  the  platinum 
scale  of  temperature.  F.  E.  Ho  are  (J.  Sci.  Instr., 
1929,  6,  99 — 102 ;  cf.  this  vol.,  385). — Using  the  equa¬ 
tion  t—pt—d(t~~lOQ)i,  where  t,  pi,  are  respectively  the 
temperatures  on  the  centigrade  and  platinum  scales, 
and  $=1-50  XlG"4,  the  corrections  to  ho  applied  to 
the  platinum  scale  between  0°  and  1000°  to  convert 
into  gas  scale  temperature  have  been  tabulated. 

F.  G.  Tryhorn. 

Major  ana  thermal  effect.  A.  L.  T.  Moesveld 
(Z.  physikal.  Chem.,  1929,  A,  140,  423— 428).— A 
discussion  of  the  temperature  difference  which  was 
found  by  Majorana  (Atti  R.  Accad.  Lincei,  1926, 
[vi],  4,  419)  to  exist  between  two  pieces  of  the  same 
metal  placed  in  a  constant- temperature  bath,  when 
one  of  the  pieces  had  previously  been  heated.  It  is 
considered  improbable  that  this  phenomenon  is  due 
to  the  heat  developed  by  a  gradual  gas  adsorption, 
and  it  is  suggested  that  the  temperature  difference 
is  due  to  the  heat  evolved  during  the  slow  attainment 
of  equilibrium  between  metastable  states  in  the  piece 
of  metal  which  has  been  previously  heated.  Evidence 
for  this  view  is  obtained  from  the  work  of  Cohen 
on  the  metastability  of  elements  and  compounds. 

O.  J.  Walker. 

B.  p.  in  homologous  series.  B.  Nekras- 
sov  (Z.  physikal.  Chem.,  1929,  140,  342—354).— 
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The  b.  p.  of  a  series  of  homologous  compounds 
are  considered  as  a  function  of  two  variables, 
viz.,  the  mass  and  the  volume  of  the  molecules,  and 
tlio  empirical  relationship  T \/ MR j(M — MR) — h  is 
derived,  which  represents  the  b.  p.  ( T )  of  such  a 
series  in  terms  of  a  constant  k  which  is  characteristic 
for  each  series  and  involves  only  the  mol.  wt.,  M, 
and  the  specific  refractivity,  R.  According  to  the 
Ciausius-Mosotti  theonr  R  is  proportional  to  the 
actual  volume  of  the  molecules  in  unit  mass  of  the 
substance.  In  the  simplest  case  of  the  saturated 
hydrocarbons  the  introduction  in  the  above  equation 
of  MR,  the  molecular  refractivity  as  calculated  from 
optical  data  in  the  usual  way,  gives  a  constant  value 
of  k.  With  polar  compounds,  however,  for  each 
polar  group  a  certain  empirical  correction  must  be 
applied  to  MR  in  order  to  give  a  constant  value  for  k, 
and  the  possible  physical  meaning  of  this  correction 
is  discussed.  O.  J.  Walker. 

Effect  of  intensive  drying  on  certain  physical 
properties  of  benzene.  H.  V.  A.  Briscoe,  J.  B. 
Peel,  and  P.  L.  Robinson  (J.C.S.,  1929,  368 — 377). — 
No  material  change  was  observed  in  tho  density 
and  surface  tension  of  benzene  during  drying  for 
16  months  with  phosphoric  oxide.  F.  J.  Wilkins. 

Critical  state.  II.  Limiting  curve  of  ethyl 
ether.  E.  Schroer  (Z.  physikal.  Ghent.,  1929,  140, 
241 — 253 ;  cf.  A.,  1927,  1029). — The  temperature- 
density  curve  of  ethyl  other  in  the  critical  region 
has  been  determined  by  means  of  a  new  apparatus 
permitting  observations  for  wide  volume  limits. 
Within  the  limits  d=0*23  to  d^=0*29,  change  from 
the  two-phase  to  the  one-phase  system  is  independent 
of  the  mean  density.  The  following  values  are 
found  :  critical  temperature=  193*4° ±0*15°,  critical 
pressure=36*15  kg./em.^O'OS,  critical  density =0*265 
g./em.3±0*004.  The  influence  of  stirring  and  of 
adiabatic  dilatation  and  compression  on  the  critical 
opalescence  has  been  studied ;  the  effect  is  attributed 
to  an  emulsion  of  the  two  phases  formed  before  the 
actual  temperature  of  miscibility  is  reached.  The 
nature  of  the  temperature— density  curve  is  explained 
by  means  of  the  critical  isotherm.  R.  N.  Kerr, 

Critical  state.  III.  Behaviour  of  ethyl  ether 
under  isothermal  compression  in  the  critical  and 
hypercritical  region.  E.  Schroer  (Z.  physikal. 
Chem.,  1929,  140,  379—390;  cf,  preceding  abstract). 
— Using  the  apparatus  described  in  the  previous 
paper,  the  isotherms  of  ethyl  ether  have  been  deter¬ 
mined  from  1S5°  to  250°  and  30  to  75  kg. /cm.2,  and 
the  following  values  of  the  critical  temperature, 
pressure,  and  volume  obtained :  4—194*6°di0*3o, 

36*7±0*2  kg. /cm.2,  ^=3*77±0*02  cm.3  From 
the  diagram  of  state  the  coefficient  of  compressibility 
(P)  of  ether  is  calculated.  For  each  temperature 
rises  to  a  sharp  maximum  at  a  definite  pressure.  The 
maximum  becomes  flatter  with  rise  of  temperature, 
but  is  still  observable  at  250°,  and  its  position  alters 
only  slightly  with  the  temperature.  An  examination 
of  the  variation  of  p  with  volume  shows  that  it  can  be 
represented  qualitatively  by  van  der  Waals’  equation. 

0.  J.  Walker. 

Maxwell-Clausius  and  Clapeyron  relations. 
V.  Karpen  (Compt.  rend..  1929,  188,  77$— 779).— 


A  generalisation  of  the  author’s  previous  deductions 
(this  vol.,  13S)  in  which  the  Maxwell-Clausius  relation 
is  shown  to  he  obtainable  for  any  fluid,  independently 
of  Carnot’s  principle,  by  replacing  the  condition 
imposed  by  the  latter  by  the  condition  of  equilibrium 
between  the  liquid  and  the  saturated  vapour  above  it. 

J.  Grant. 

Equation  of  state  for  ethylene.  L.  J.  Gillespie 
(J.  Physical  Chem.,  1929,  33,  354— 360).— Beattie 
and  Bridgeman’s  equation  of  state  (A.,  1927,  S19) 
has  been  applied  to  gaseous  ethylene.  The  constants 
of  the  equation  found  from  the  data  of  Amagat  are 
^40=G*152,  $=0*04964,  i?0=0*12156,  6=0*03597,  and 
c=22*6Sx  1043  when  5P=273*13-M°  and  ^=0*08206. 
Amagat’s  data  are  well  represented  up  to  a  density 
of  7  mol. /litre,  and  fairly  so  up  to  8,  slightly  above 
the  critical  density,  the  average  deviations  being 
0*36  and  0*45%,  respectively.  The  calculated  normal 
density,  1*2599,  supports  the  value  of  Batuecas 
(1*2604)  as  against  that  of  Stahrfoss  (1*2610). 

L.  S.  Theobald. 

F.  p.  of  organic  compounds..  XI.  Com¬ 
pounds  with  5  and  6  carbon  atoms.  I.  Simon 
(Bull.  Soc.  chim.  Belg.,  1929,  38,  47 — 70). — Precise 
measurements  of  the  f.  p.,  b.  p.,  densities  at  0°,  15°, 
and  30°,  viscosities  at  15°  and  30°,  and  refractive 
indices  for  the  red,  yellow,  and  violet  helium  lines, 
and  the  D,  Ha ,  //p,  and  By  lines  have  been  made  for  a 
number  of  derivatives  of  ?i-amyl  alcohol  and  7i-hexoic 
acid.  By  interaction  of  potassium  sulphide  and  the 
alkyl  iodide  in  alcoholic  solution,  n -amyl  sulphide., 
m.  p.  —51*3°,  b.  p.  230*li0-05°/760  mm.,  has  been 
prepared.  The  f.  p.  of  cthj’l  hexoate  is  —67*5°. 
Using  the  new  data  to  supplement  existing  figures, 
the  relationships  existing  between  the  f.  p.  of  the 
various  members  in  homologous  series  have  been 
examined.  R.  Outbul. 

Density,  internal  friction,  dielectric  constant, 
and  solvent  and  ionising  powers  of  hydrogen 
cyanide.  K.  FredenblAGen  and  J.  Dahmlos  (Z. 
anorg.  Chem.,  1929,  179,  77— 88).— The  dielectric 
constant  of  hydrogen  cyanide  of  specific  conductivity 
0*60  xl0“6  ohmr1  has  been  determined  from  —13*4° 
to  +22*1°.  Considerable  divergence  from  Bredig's 
figures  is  observed,  especially  at  the  lowest  temper¬ 
atures  ;  the  temperature  coefficient  decreases  as  the 
temperature  rises.  The  viscosity  from  — 7*5°  to 
+20*2°  has  been  determined,  and  is  about  20%  of  that 
of  water.  Density  measurements  from  —13°  to  0° 
are  in  good  agreement  with  those  of  other  observers. 
A  number  of  Kahlenberg  and  Schlundt’s  measure¬ 
ments  of  the  solubilities  and  conductivities  of  inorganic 
salts  in  hydrogen  cyanide  have  been  confirmed,  and 
the  conclusion  of  these  authors,  that  hydrogen 
cyanide,  despite  its  abnormally  high  dielectric 
constant,  has  only  a  moderate  solvent  and  ionising 
power,  is  supported.  H.  F.  Gillbe. 

Metastability  of  elements  and  compounds  as 
a  result  of  enantiotropy  or  monotropy,  XIV. 
Investigation  of  potassium  nitrate  by  means  of 
the  differential  gas  dilatometer.  E.  Cohen  and 
H.  L.  Bredee  (Z.  physikal.  Chem.,  1929,  140,  391— 
405).— By  means  of  the  Smith  differential  gas  dilato¬ 
meter  (cf.  Cohen  and  Bredee,  this  vol.,  496}  the 
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densities  and  expansion  coefficients  of  the  rhombic 
(a)  and  rhombohedral  (p)  forms  of  potassium  nitrate 
have  been  determined  with  greater  accuracy  at 
temperatures  below  and  above  the  transition  point, 
which  was  found  to  be  127 0°  4-1°,  The  volume 
change  in  the  transition  from  the  a  to  the  p  form  is 
very  small.  A  third,  y,  form  of  potassium  nitrate  has 
been  found  which  is  monotropic  and  has  a  higher 
density  than  the  other  two  forms. 

0.  J.  Walker. 

Physico-chemical  investigation  of  dioxan.  W. 
Herz  and  E.  Lorentz  (Z.  physikal.  Ghem.,  1929, 
140,  406 — 422). — A  large  number  of  physico-chemical 
data  have  been  determined  for  pure  dioxan  and  for 
mixtures  with  water  and  with  methyl  and  ethyl 
alcohols  between  20°  and  90°,  viz.,  densities  (df 
1-0330);  the  mixtures  with  water  have  higher,  those 
with  alcohol  lower  densities  than  correspond  with 
the  addition  law ;  viscosities  (4>>*o — 0-01255) ;  surface 
tension  (^.=35*42  dynes /cm.2) ;  specific  heat,  cp= 
0*420  at  23°.  The  heat  of  evaporation,  £=86*2 
g.-cal./g.,  gives  a  Ttouton’s  constant  of  20*3. 
Ebullioscopic,  cryoscopic,  and  vapour-pressure  data 
are  also  given.  The  critical  temperature  and  pressure 
arc  calculated  to  be  583°  and  44  atm.,  respectively. 
Dioxan  has  the  normal  mol.  wt.  (found  89*1)  in 
benzene.  The  heat  of  combustion  is  6602  g.-cal./g. 
Refractive  index  measurements  have  been  made  for 
pure  dioxan  and  for  aqueous  solutions .  The  molecular 
refractivity  of  dioxan  is  21*6.  The  solubilities  of 
the  following  substances  in  various  dioxan-water 
mixtures  at  25°  have  been  determined  :  sodium, 
potassium,  and  ammonium  chlorides ;  potassium 
bromide,  chromate,  and  dichromate ;  oxalic,  malonic, 
succinic,  benzoic,  and  salicylic  acids. 

0.  J.  Walker. 

Constants  of  elasticity  with  respect  to  the 
periodic  system  of  the  elements.  M.  Kaiiano- 
viez  (AttiR.  Accad.  Lincei,  1929,  [vi],  8,  584 — 590). — 
Young’s  modulus  and  the  moduli  of  rigidity  and 
bulk  have  been  comprehensively  studied  with  regard 
to  the  periodic  position  of  the  elements.  Unlike 
other  physical  properties  of  the  elements,  elasticity 
is  shown  to  be  a  progressive  function  of  the  atomic 
number.  In  the  transition  elements,  however,  as 
given  by  the  electronic  theory,  the  moduli  of  bulk 
and  shear  show  a  periodicity.  G.  E.  Wentworth, 

Elastic  constants  of  fused  quartz.  Change  of 
Young's  modulus  with  temperature.  H.  D.  H. 
Drake  (Proc.  Roy.  Soc.,  1929,  A,  122,  274—282).' — 
Measurements  have  been  made  of  the  deflexion  at  a 
feed  temperature  (15°)  of  a  small  loaded  cantilever 
of  fused  quartz  and  of  the  changes  in  deflexion  as 
the  temperature  of  the  specimen  varied  over  the 
range  —183°  to  700°.  Similar  results  were  observed 
with  three  specimens  of  quartz  of  different  geological 
origin,  the  general  behaviour  being  a  continuous 
increase  in  Young’s  modulus  with  rise  of  temperature. 
The  large  changes  and  irregularities  reported  by  Lees 
(Proc.  Physical  Soc.,  1923,  36,  405)  were  not  con¬ 
firmed,  but  indications  were  observed  of  some  irregu¬ 
larity  of  behaviour  between  —183°  and  the  ordinary 
temperature.  Re-tests  of  the  various  specimens 
showed  that  heating  caused  an  apparent  increase  in 


the  viscosity,  and  semi-permanent  changes  were  also 
found  in  the  value  of  the  modulus  after  cooling  to 
the  ordinary  temperature.  It  is  suggested  that  a 
close  relation  exists  between  the  observed  irregularities 
in  mechanical  behaviour  and  the  optical  anomalies 
found  by  Rayleigh  in  examining  specimens  of 
vitreous  silica  (Proc.  Roy.  Soc.,  1921,  A,  98,  284). 

L.  L.  Birctoishaw. 

C  omp  res  sib  ility  of  crystals  and  the  exponent 
of  the  force  of  repulsion  between  atoms.  N. 
Raschevsky  (Nature,  1929,  123,  448 — 449). — It  is 
considered  possible  that  practically  the  whole  change 
of  volume  of  a  crystal  (consisting  of  a  large  number  of 
small,  perfect  crystals  with  a  system  of  submicro- 
scopic  cracks  between  them)  is  due  to  the  decrease 
in  size  of  the  cracks.  If  this  is  the  case,  the  exponents 
of  the  forces  of  repulsion  between  the  ions  are  con¬ 
siderably  greater  than  Born’s  value  of  9. 

A.  A.  Elbrldge. 

Determination  of  forces  of  attraction  from 
chemical  equilibria.  R.  Lorenz  (Z.  physikal. 
Chem.,  1928,  139,  1 — 11). — The  new  mass  action  law 
(A.,  1926,  126)  as  developed  for  condensed  systems 
is  further  discussed  and  its  significance  in  determining 
the  forces  of  attraction  between  atoms  or  molecules 
is  pointed  out.  It  is  shown  that  the  only  unknowns 
in  the  expressions  connecting  a  and  a  with  the  van 
der  Waals  constants  a  and  b  are  the  constants  at  2  and 
®3,4*  which  represent,  respectively,  the  attractions 
of  the  molecules  (or  atoms)  of  the  first  component 
for  the  second,  and  of  the  third  for  the  fourth ;  a  and 
a',  and  a i  o  and  a3>4  are  not  arbitrary,  empirical 
constants,  and  in  general  a12>(at .  a2)h  Values  of 
a12  (metal  phase)  and  of  (salt  phase)  have  been 
calculated  for  equilibria  of  the  type  A+BC12^= 
B+ACL  and  are  tabulated  for  the  following  pairs  of 
metals :  cadmium  and  lead  (600°),  tin  and  cadmium 
(600°),  tin  and  lead  (chloride  and  bromide,  at  400°, 
500°,  and  600°),  zinc  and  cadmium  (600°),  copper 
and  silver  (900°),  and  lead  and  silver  (900°).  The 
values  of  2  and  (a1 .  <*,,)£,  and  of  aSA,  and  (a3  .  a4}b 
respectively,  are  of  the  same  order  of  magnitude 
throughout  the  series,  and  for  a  given  equilibrium 
are  approximately  equal.  The  physical  significance 
of  these  facts  is  that  in  a  liquid  mixture  two  dissimilar 
molecules  are  drawn  together  by  a  force  approximately 
equal  to  that  obtaining  between  two  similar  molecules. 
The  values  of  alt2~(a1  .  a2)*  and  of  a3A—(d3  .  a4)l 
are  measures  of  the  chemical  attraction  which  for  a 
mixture  of  two  different  substances  makes  itself 
felt  over  and  above  the  mutual  attraction  of  the 
molecules.  L.  S.  Theobald. 

Viscosity  constants  and  surface  layers.  J. 
Tausz  and  F.  von  Korosy  (Z.  physikal.  Chem., 
1929, 140,  A,  263 — 272). — The  experiments  of  Traube 
and  Whang  have  been  repeated  (this  vol.,  129).  It 
is  shown  that  the  change  in  rate  of  flow  of  water  in  a 
capillary  tube  produced  by  coating  the  tube  with 
amyl  alcohol  or  oleic  acid  is  due  entirely  to  a  change 
in  the  hydrostatic  pressure  which  forces  the  water 
through  the  tube.  This  change  of  pressure  is  caused 
by  the  smaller  capillary  rise  of  water  in  the  equilibrium 
position  in  these  cases  because  of  lowering  of  surface 
tension.  Contrary  to  the  results  of  Traube  and 
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Whang,  the  rate  of  flow  is  increased  by  coating  the 
capillary  with  a  film  of  paraffin;  this  is  due  to  the 
smaller  capillary  rise  of  water  on  a  paraffin  surface 
than  on  glass.  Traube’s  viscosimeter  had  been  used 
to  determine  the  absolute  viscosity  of  water;  the 
value  found  is  5%  too  high.  Care  must  be  taken  in 
using  this  viscosimeter  for  different  liquids  that  the 
equilibrium  position  of  the  liquid  in  the  capillary 
is  always  the  same.  R.  N.  Kerr. 

Influence  of  surface  tension  on  viscosity 
measurements.  S.  Erk  (Z.  physikal.  Chem.,  1929, 
140,  309 — 315).— The  results  of  Traube  and  Whang 
are  criticised  on  grounds  similar  to  those  used  by 
Tausz  and  Korosy  {preceding  abstract).  An  equation 
is  deduced  from  the  Hagen-Poiseuille  law  which 
connects  the  viscosity  and  the  height  of  the  capillary 
rise  at  equilibrium.  The  capillary  rise  in  the  different 
tubes  has  been  measured  and  the  times  of  flow  are 
calculated  from  this  equation.  Good  agreement  is 
obtained  with  those  found  by  Traube  and  Whang. 

R.  N.  Kerr. 

Thermal  conductivity  of  gas  mixtures.  T,  L. 
Ibbs  and  A.  A.  Hirst  (Proe.  Roy.  Soe.,  1929,  A,  123, 
134—142). — By  comparing  Waehsmuth’s  values  for 
the  thermal  conductivity  of  helium-argon  mixtures 
(Physikal.  Z.,  1908,  7,  235)  with  the  catharometer 
calibration  curve  for  the  same  pair  of  gases  (Ibbs, 
A.,  1925,  ii,  376),  a  curve  is  constructed  showing  the 
relation  between  catharometer  deflexion  and  thermal 
conductivity  at  0°  over  a  wide  range  of  values.  By 
interpolation,  the  conductivity  which  corresponds 
with  the  galvanometer  deflexion  for  any  gas  or 
mixture  can  then  be  determined.  Data  are  given 
for  the  relation  between  conductivity  and  composition 
for  the  mixtures  hydrogen  and  carbon  dioxide, 
hydrogen  and  argon,  hydrogen  and  nitrogen,  hydrogen 
and  carbon  monoxide,  and  hydrogen  and  nitrous 
oxide.  The  results  for  hydrogen-carbon  dioxide 
mixtures  are  in  good  agreement  with  those  of  Weber 
(Ann.  Physik,  1917,  [iv],  54, 481).  The  accuracy  and 
advantages  of  the  method  are  discussed. 

L.  L.  Bxrcumselaw. 

Viscosity  formula  lor  binary  mixtures  taking 
into  account  the  association  of  the  constituents. 
II.  T.  Is  hi  k  aw  a  (Bull.  Chem.  Soc.  Japan,  1929,  4, 
25 — 31 ;  cf,  this  vol..  387),— A  study  of  the  field 
constant  k  in  the  formula  previously  proposed 
indicates  that  its  value  is  characteristic  of  a  given 
liquid,  and,  further,  that  for  homologous  liquids  the 
value  of  k  is  proportional  to  the  product  Da,  where 
D  is  the  dielectric  constant  and  a  the  molecular 
diameter.  Thus,  for  methyl,  ethyl,  and  %-propyl 
alcohols  the  values  of  Dcx  10 %/k  are  respectively*  264, 
260,  266,  and  for  methyl  and  ethyl  acetates,  15-6  and 
15*7.  Extended  to  the  case  of  binary  gaseous 
mixtures  the  formula  becomes  v\=rixl[l+kzm/(l— 
+  — zm)/kzm)- 

In  the  application  of  the  author's  formula  to 
binary  liquid  mixtures  in  which  molecular  compounds 
are  formed  the  deviation  of  the  measured  viscosity 
(tj)  from  that  calculated  from  the  formula  (^0)  is 
termed  the  solvation  viscosity,  t4Q.  The  magni¬ 

tude  of  5  is  determined  by  the  extent  of  the  reaction 
between  the  two  constituents.  It  is  assumed  that  if 


reaction  occurs  between  and  v2  molecules  of  the 
two  components  to  form  a  molecular  compound, 
then  the  solvation  viscosity  a=c(l— zm)vi .  zml\  where 
zm  is  the  concentration  of  the  second  component. 
This  assumption  has  been  tested  by  reference  to  the 
mixtures  water-methyl  alcohol,  water-ethyl  alcohol, 
and  water-acetic  acid.  Evidence  is  found  for  the 
existence  of  the  molecular  compounds  AcOH3H20, 
Me0H,2H20,  EtOH,3BLO  (in  solutions  up  to  "40 
mol,-%  of  EtOH),  Et0H,2H20  (in  solutions  con¬ 
taining  more  than  40  mol.-%  of  EtOH). 

F.  G.  Tryhorn, 

Mixed  crystals,  solutions,  and  fusions  of  the 
system  (K,NH4)(C1,N03).  E.  Janecke  (Z.angew. 
Chem.,  1929, 42,  318). — Corrigenda  to  an  earlier  paper 
(cf.  A.,  1928,  1095). 

Logarithmic  mixture  law.  J.  Dejmek 
(Physikal.  Z.,  1928,  29,  907— 908).— The  relation 
between  the  simple  and  the  logarithmic  mixture  laws 
is  discussed.  The  latter  is  applicable  to  the  calcul¬ 
ation  of  electrical  and  thermal  conductivity  for 
alloys  of  the  cadmium-bismutli,  aluminium-bismuth, 
and  silver-lead  types,  and  also  to  the  calculation  of  the 
viscosity  of  liquid  mixtures.  R.  A.  Morton. 

Crystal  form  in  the  production  of  solid 
solutions.  IV.  Analysis  of  the  anhydrous 
systems  MgCl2-FeCl2  and  CdCl2-FeCl2.  A. 
Ferrari  and  M/Carijgati  (Atti  R.  Accad.  timed 
1928,  [vi],  8,  306—309;  cf.  this  vol.,  388).— The 
similarity  of  the  crystal  lattices  of  the  anhydrous 
chlorides  of  magnesium,  cobalt,  and  nickel  and  bivalent 
iron  and  manganese  suggests  complete  miscibility 
in  the  solid  state.  F.-p.  determinations  demonstrate 
the  formation  of  a  complete  series  of  solid  solutions 
for  the  two  systems  examined. 

G.  E.  Wentworth. 

Structure  of  some  ternary  alloys  of  copper  r 
zinc,  and  aluminium.  A.  J.  Bradley  and  C.  H. 
Gregory  (Mem.  Manchester  Phil.  Soc.,  1927—1928. 
72,  91 — 100). — An  attempt  is  made  to  elucidate  the 
problem  of  so-called  intermetallic  compounds.  The 
resemblance  between  the  structures  of  analogous 
phases  in  the  systems  Cu-Zn,  Cu-Al  suggested  that 
ideal  solid  solutions  of  a  ternary  alloy  could  be 
produced  from  binary  alloys  of  similar  structure. 
This  has  been  proved.  G.  E.  Wentworth. 

Some  physical  constants  of  pure,  carbon-free 
chromium-iron  and  vanadium-iron  alloys.  K. 
Rue  (Z.  Elektrochem.,  1928,  34,  813 — 818). — For 
the  two  kinds  of  alloy,  curves  showing  the  influence 
of  temperature  and  composition  on  the  specific 
resistance,  on  the  thermoelectric  force  against 
platinum,  and  on  the  thermal  expansion  are  repro¬ 
duced.  The  specific  resistance  at  20°  of  electrolytic 
chromium,  remelted  in  a  vacuum,  was  found  to  be 
0*284  ohm  mm.2/m.  For  electrolytic  iron  with  less 
than  0*02%  C,  is  7*876.  The  density  curves  are 
linear  for  alloys  with  up  to  18%  V  and  for  those  with 
up  to  50%  Cr,  and  extrapolation  of  the  chromium 
curve  gives  dm  7*014  for  the  pure  metal  as  compared 
with  d20  7*011  found  for  the  electrolytic  chromium 
remelted  in  a  vacuum.  The  thermal  expansion 
curves  are  convex  to  the  composition  axis,  and  the 
temperature-thermal  expansion  curves  show  that 
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addition  of  vanadium  causes  a  disappearance  of  the 
change  of  state  observed  in  pure  iron  at  850—900°. 
Alloys  containing  up  to  12%  Cr  show  discontinuities 
(less  marked  than  in  the  case  of  non)  in  these  curves 
at  temperatures  above  that  of  the  corresponding 
discontinuity  in  electrolytic  iron.  This  effect  decreases 
with  an  increase  in  chromium  content  and  disappears 
with  alloys  containing  13%  Cr  or  more. 

L.  S.  Theobald. 

Limits  of  reactivity  of  the  magnesium- cad¬ 
mium  alloys,  and  their  potential-concentration 
curves.  0.  Kroger  (Z.  anorg.  Cliem.,  1929,  179, 
27— 48)  —The  reactivity  of  the  magnesium  in  the 
alloys  has  been  determined  as  a  function  of  the  com¬ 
position  by  measuring  the  quantity  of  hydrogen 
evolved  when  the  alloy  is  treated  with  methyl  alcohol ; 
the  “  reactivity  coefficient  11  a  is  the  fraction  of  the 
total  magnesium  dissolved,  and  for  cadmium  con¬ 
centrations  up  to  about  0*25Jf  is  approximately 
unity ;  with  increase  of  cadmium,  content  a  decreases 
very  rapidly  to  zero.  Tempering  the  alloys  decreases 
a  between  0*375  and  0*5  JiY  whilst  even  at  a  cadmium 
concentration  of  0*25 M  a  is  very  small.  Treatment 
of  the  alloys  with  ethereal  ethyl  iodide  solutions  leads 
to  analogous  results.  The  protective  action  of  the 
cadmium  atoms  is  explained  by  consideration  of  the 
relative  positions  of  the  atoms  of  the  two  metals 
in  the  mixed  crystal  lattice.  The  variation  with 
time  of  the  E.M.F.  of  the  cell  Cd| AT-MgS 04| Cd*Mg ^ 
lias  been  determined  for  a  number  of  values  of  a*. 
For  alloys  of  lower  cadmium  concentration  than  0*5 M 
the  E.M.F.  falls  for  several  hours,  remains  constant 
for  a  lengthy  period,  and  finally  falls  again,  whereas 
for  alloys  richer  in  cadmium  the  E.M.F.  at  first  rises 
rapidly  to  a  maximum,  and  then  decreases  somewhat 
to  a  steady  value.  The  significance  of  these  results 
for  the  fine  structure  of  the  alloy  is  discussed. 

If.  F.  Gillbe. 

Aluminium  and  the  formation  of  mixed 
crystals  with  silicon,  L.  Anastasiadis  (Z.  anorg. 
Chem.,  1929,  179,  145— 154).— At  the  eutectic 
tsmperature  the  specific  resistance  curve  shows  that 
the  terminal  point  of  the  mixed  crystals  series  lies 
at  1*48%  Si.  Aluminium  seems  to  undergo  no 
transition,  for  its  resistance  is  not  influenced  by  pro¬ 
longed  cooling  or  by  suddenly  cooling  from  630°. 
Aluminium  containing  0*31%  Si  exhibits  an  increase 
of  resistance  after  chilling,  and  even  with  0*18%  Si 
a  small  effect  is  to  be  observed.  It  follows  that  mixed 
crystals  are  formed  between  these  concentrations 
at  the  ordinary  temperature.  The  value  36*8  X  Iff*4  is 
recorded  for  the  electrical  conductivity  of  (99*94%) 
aluminium,  H.  F,  Gillbe. 

Deviations  from  Dalton's  partial  pressure  law 
and  their  chemical  significance,  M.  Trautz  and 
M,  Gbrsching  (Z.  anorg.  Chem.,  1929,179,  1 — 26). — 
Accurate  measurements  have  been  made  of  the 
changes  of  pressure  which  occur  when  equal  volumes 
of  pairs  of  gases  are  mixed  at  constant  pressure. 
Primary  deviations  from  the  simple  laws  in  the  case 
of  pure  gases  and  binary  mixtures  are  attributed  to 
the  formation  of  associated  molecules  which  in  the 
case  of  mixtures  may  contain  two  similar  or  two 
different  molecules.  For  such  systems  equations 


of  state  corresponding  with  that  of  van  der  Waals 
have  been  derived,  wherein  the  constant  a  is  replaced 
by  a  dimerisation  constant.  The  Berthelot  equation 
alfi—^/axa2  assumes  the  form  ah2 = 1  \f KT V" ata2n 
where  Kf  is  the  equilibrium  constant  of  the  process 
A2+B2=2AB,  A  and  B  being  the  component  gases. 
On  the  basis  of  this  theory  and  of  the  measurements 
which  have  been  made,  the  gaseous  compounds 
Me20,C02,  Me20,S02,  and  MegO,MeCl  have  been 
detected.  The  thermal  changes  with  dimethyl  ether 
indicate  the  formation  of  the  known  compound 
between  methyl  ether  and  hydrogen  chloride.  The 
association  of  ethylene  and  hydrogen  is  not  the  same 
as  the  hydrogenation  of  ethylene  to  ethane.  The 
degree  of  association  may  he  calculated  simply  from 
equilibrium  considerations  if  the  pressure  change  on 
mixing  exceeds  about  2%  of  the  initial  pressure : 
with  smaller  pressure  changes  the  newly-derived 
equations  are  more  readily  applicable,  since  account 
is  therein  taken  of  association  in  the  component 
gases.  The  significance  of  the  duration  of  collision, 
between  gas  molecules  which  is  involved  in  the 
theory  of  binary  association  is  considered  in  reference 
to  the  internal  friction  of  gases.  H.  F.  Gjllbe, 

Diffusion  coefficients  of  gases  in  water,  and 
their  temperature  relationships.  G.  Tammann 
and  V.  Jessen  (Z.  anorg.  Chem.,  1929,  179,  125 — 
144). — The  diffusion  coefficients  K  and  their  vari¬ 
ations  with .  temperature  have  been  measured  for 
carbon  dioxide,  acetylene,  hydrogen,  nitrogen,  and 
oxygen  diffusing  through  agar-agar  solutions.  Except¬ 
ing  for  oxygen  the  value  of  K  increases  linearly  with 
rise  of  temperature.  The  anomalous  behaviour  of 
oxygen  is  due  to  absorption  of  the  gas  by  t  he  agar-agar 
solutions.  H,  F.  Gillbe, 

Dissolution  of  silver  in  water,  H.  K&epelka 
and  F.  Toul  (J.  Czeehoslov.  Chem,  Comm.,  1929, 

I,  155 — 164).— By  accurate  nephelometric  deter¬ 
minations  and  measurements  of  the  P.D,  of  the 
electrode  Ag[pure  conductivity  water,  it  was  found 
that  the  solubility  of  pure  silver  in  pure  water  in  the 
dark,  out  of  contact  with  air,  at  18— 20°  is  0*037 
mg. /litre.  The  silver  passes  into  solution  as  the 
ion,  dissolution  being  due  to  surface  oxide,  to  oxygen 
absorbed  on  the  surface,  or  to  oxygen  dissolved  in 
the  wrater.  When  the  surface  of  the  silver  has  been 
previously  reduced  in  pure  dry  hydrogen  at  400° , 
the  metal  does  not  dissolve  in  pure  writer  carefully 
freed  from  dissolved  gases*  Solubility  measure¬ 
ments  made  in  glass  vessels  are,  on  the  average, 
0*003  mg.  higher  than  those  obtained  in  silver  vessels, 
this  difference  being  due,  probably,  to  the  effect  of 
alkali  dissolved  from  the  glass.  J.  W.  Baker. 

Solubility  of  iodine  in  solutions  of  halides. 

J.  S.  Carter  and  C,  R.  Hoskins  (J.C.S.,  1929,  580— 
585) —The  solubility  of  iodine  in  solutions  of  halides 
has  been  measured  at  25°.  Owing  to  the  reaction 
between  iodine  and  fluorides  in  aqueous  solution,  the 
solubility  in  the  case  of  fluoride  solution  could  not 
be  determined.  Over  the  very  large  range  of  con¬ 
centrations  investigated  it  is  show  n  that  the  solubility 
of  iodine  can  be  simply  expressed  in  terms  of  two 
opposing  factors,  (a)  the  salting-out  effect  and  (6) 
the  tendency  to  form  perhalides.  With  iodides  the 
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former  is  negligible,  but  with  bromides  and  chlorides 
it  is  of  considerable  importance.  F.  J.  Wilkins. 

Diffusion  in  hydrotropic  solutions.  H. 
Freundlicii  and  D.  Kruger  (Biochem.  Z.,  1929, 
205,  186 — 193). — The  diffusion  of  benzoic  acid  in 
pure  water  and  in  solutions  of  hydrotropic  salts 
(sodium  benzencsulphonate  and  p-toluenesulphonate) 
is  measured  by  Oeliolm’s  method.  The  diffusion 
coefficient  in  hydrotropic  solutions  is  as  great  as  or 
greater  than  in  pure  water  but  is  not  constant.  The 
diffusion  coefficient  of  brucine  both  in  aqueous 
solution  and  in  solutions  of  sodium  benzenesulphonate 
is  not  constant,  but  is  rather  smaller  in  hydrotropic 
solutions  than  in  pure  water. 

P.  W.  Clutterbuck. 

Distribution  of  acetone  through  a  rubber 
membrane.  D.  S.  Morton  (J.  Physical  Chem., 
1929,  33,  384 — 397). — The  distribution  of  acetone 
between  methyl  alcohol  and  water  separated  by  a 
rubber  membrane  at  the  ordinary  temperature  over  a 
composition  range  of  0 — 70%,  can  be  represented  by 
the  equation  6T1/6r2==2-24(G?1/(?3)1 09,  where  Gv  G2, 
and  Gz  are  the  mol  fractions  of  acetone,  alcohol,  and 
water,  respectively.  The  results  have  been  cheeked 
by  a  deduction  of  the  distribution  curve  from  measure¬ 
ments  of  the  vapour  pressures  of  the  three  pairs  of 
binary  mixtures;  these  were  made  by  means  of  an 
interferometer  at  20°.  Equations  representing  the 
partial  pressure  of  acetone  for  acetone-methyl 
alcohol  solutions  and  for  acetone-water  solutions  are 
given.  The  results  indicate  that  distribution  of  a 
solute  between  two  phases  is  primarily  a  function  of 
mass  concentrations.  L.  S.  Theobald. 

Adsorption  isothermals  for  a  plane  platinum 
surface.  W.  G.  Palmer  (Proc.  Roy.  Soc.,  1929,  A, 
122,  487^97;  cf.  A.,  1927,  722).— Petrol  of  b.  p. 
40 — 60°  was  purified  by  shaking  with  saturated 
alkaline  permanganate  and  dried  over  sodium  wire. 
A  fraction  of  the  product,  b.  p.  40 — 44°,  gave  a 
iilm  only  with  difficulty  and  showed  a  cohering 
voltage  of  <0*2.  The  adsorption  on  a  plane  platinum 
surface  of  benzene,  ethyl  alcohol,  and  acetic  acid 
has  been  studied  by  the  coherer  method  (loc.  cit.), 
using  the  above  hydrocarbon  as  diluent.  The  results 
confirmed  Langmuir’s  formula  a=aKt[pc/(l-r'pc)]> 
where  p  is  a  constant  representing  the  average  life  of  a 
molecule  of  adsorptive  in  the  film.  The  similarity 
in  the  values  of  p  for  the  three  adsorptives  indicates 
that  the  lives  of  the  adsorbed  molecules  on  the  surface 
are  almost  equal.  The  variation  in  the  apparent 
area  available  for  the  adsorption  of  different  sub¬ 
stances  is  discussed  in  relation  to  the  mechanism  of 
adsorption  and  catalytic  action. 

L.  L.  BmeuMSHAW. 

Formation  of  sulphur  films  on  a  mercury 
surface.  A.  Frumkin  (Kolloid-Z.,  1929,  47,  229 — 
231). — When  drops  of  a  solution  of  sulphur  in  a 
volatile  solvent  (ethyl  ether,  benzene,  light  petroleum) 
are  dropped  on  to  a  surface  of  clean  mercury,  the 
first  drops  spread  out  very  rapidly  and  subsequent 
drops  more  slowly  until  finally  a  stage  is  reached 
where  addition  of  another  drop  does  not  cause  further 
spreading.  It  is  shown  that  at  this  stage  the  mercury 
is  covered  with  a  unimolecular  layer  of  sulphur  and 


that  the  area  of  the  surface  occupied  by  each  sulphur 
atom  is  of  the  order  of  magnitude  of  the  cross-section 
of  a  mercury  atom.  The  linking  between  the  mercury 
and  sulphur  atoms  would  therefore  seem  to  be  of  the 
same  type  as  in  a  chemical  compound  of  these 
elements.  A  similar  effect  cannot  be  obtained  with 
solutions  of  iodine,  but  the  effect  is  produced  by 
drops  of  solutions  of  iodoform.  E.  S.  Hedges. 

Formation  of  thin  films  of  organic  colloids  on 
mercury  surfaces.  R.  L.  Keenan  (J.  Physical 
Chem.,  1929,  33,  371—380 ;  cf.  A.,  1928,  702).— A 
technique  for  obtaining  thin  films  of  organic  colloids 
on  mercury  is  described.  Cellulose  esters  and 
isoelectric  gelatin  form  rigid  films  of  an  irregular 
shape.  Data  for  cellulose  acetates  of  varying 
viscosities  and  in  different  solvents  are  given,  and 
with  cellulose  nitrates  the  limiting  film  thickness, 
which  is  independent  of  dilution,  varies  inversely 
as  the  viscosity.  Films  of  rubber  are  elastic.  The 
limiting  thickness  increases  with  increasing  com¬ 
plexity  of  the  atom  groups ;  thus  rubber,  cellulose, 
and  gelatin  have  the  values  1*5,  2*5 — 5*0,  and  7*0  A., 
respectively.  The  results  indicate  that  the  films 
consist  of  long  chains  or  ribbon-like  molecules  which 
lie  flat  on  the  mercury  surface  or  have  an  open-work, 
net-like  structure.  L.  S.  Theobald. 

Reversal  of  Traube’s  rule  in  adsorption  of 
homologous  compounds  by  sugar  charcoal.  T. 
Sabalitschka  (Pharm.  Ztg.,  1929,  74,  382 — 384).— 
Whilst  the  degree  of  adsorption  of  organic  acids 
from  aqueous  solutions  by  blood  charcoal,  bone 
charcoal,  and  vegetable  charcoal  increases  with  the 
mol.  wt.  of  the  solute,  the  reverse  is  found  to  be  the 
case  with  sugar  charcoal.  This  reversal  is  observed 
with  both  monobasic  and  dibasic  acids. 

S.  I.  Levy. 

Hydrolytic  adsorption  by  humic  acid.  A. 
Ganouli  (Phil.  Mag.,  1929,  [vii],  7,  317— 322).— The 
adsorption  of  electrolytes  by  humic  acid  causes  a 
liberation  of  free  acid  in  direct  proportion  to  the 
concentration  of  the  electrolyte.  The  change  in 
liydrogen-ion  concentration  is  due  to  the  adsorption 
of  the  cations  to  form  a  complex  electrolyte.  There 
is  a  marked  effect  of  valency  and  for  a  common  anion 
cations  give  the  regular  order  Al>Ba>K>Na? 
whilst  for  anions  GL<S04.  The  results  are  in  agree¬ 
ment  with  those  of  Michaelis  and  Bona  (Biochem.  Z., 
1914,  94,  240)  and  offer  a  confirmation  of  Muklier- 
jee’s  theory  of  the  acidity  of  soils  (A.,  1923,  i,  79). 

A.  E.  Mitchell. 

Adsorption.  (Frl.  )  M.  T.  Isselstein  (Pliysikol. 
Z.,  1928,  29,  873 — 878). — The  adsorption  of  carbon, 
disulphide,  pentane,  and  chloroform  on  powdered 
glass  has  been  studied.  The  area  of  glass  was 
measured  by  the  methods  of  Schmidt  and  Durau 
(A.,  1924,  ii,  238)  and  of  Schelte  (A.,  1925,  ii,  286). 
Adsorbed  layers  up  to  35  molecules  in  thickness  have 
been  observed,  the  thickness  decreasing,  however, 
with  decreasing  pressure.  When  the  temperature 
is  well  above  the  condensation  point  there  is  little 
tendency  towards  the  formation  of  even  a  uni- 
molecular  adsorbed  layer,  but  as  the  conditions  for 
condensation  are  approached  the  adsorption  increases. 

R,  A.  Morton. 
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Adsorption  of  carbon  dioxide  and  ammonia  by 
silica  gel.  A.  Magnus  and  R,  Kieffer  (Z.  anorg, 
Chem.,  1929,  173,  215 — 232), — Tlie  adsorption  of 
carbon  dioxide  by  silica  gel  has  been  determined  at 
temperatures  between  —21*2°  and  100°  and  at 
pressures  between  01  and  760  mm.  The  heat  of 
adsorption,  calculated  from  the  isotherms,  is  an 
approximately  linear  function  of  the  temperature, 
whilst  the  repulsion  constant  of  Magnus'  equation 
of  state  has  at  the  higher  pressures  a  constant  value 
at  each  temperature.  Variation  of  the  water  content 
of  the  gel  has  but  little  influence  on  the  isotherms. 
Experiments  have  been  made  with  titanium  and  zinc 
oxides,  calcium  and  barium  fluorides,  barium  sulphate, 
and  nickel  bromide  with  the  object  of  finding  other 
adsorbents  which  would  behave  in  the  same  manner 
as  silica  gel,  but  in  each  case  the  drying  and  degassing 
processes  appear  to  render  the  adsorbent  chemically 
active  towards  the  gas.  The  influence  of  water  on 
the  adsorption  of  ammonia  by  silica  gel  has  been 
determined.  The  heat  of  adsorption  has  been 
determined  from  the  isotherms  for  a  nearly  water* 
free  gel  as  a  function  of  the  pressure,  and  by  extra¬ 
polation  to  zero  pressure  the  value  of  Q  is  found  to 
be  about  12,000  kg.-caL,  which  agrees  with  the  value 
obtained  by  calorimetric  measurements  using  an 
almost  water-free  gel.  EL  F.  Gillbe, 

Absorption  of  dextrose  by  protein  precipitates. 
J,  EL  Oascao  de  Anciaes  and  C,  Trincao  (Compt. 
rend.  Soc.  Biol.,  1928,  98,  1003—1004,  1586—1588; 
Chem.  Zentr.,  1928,  ii,  1 7 00) . — Absorption  of  dissolved 
dextrose  by  albumin  is  prevented  by  addition  of 
sodium  chloride.  A.  A.  Eldridge. 

Optical  study  of  adsorbed  films.  J.  H.  Frazer 
(Physical  Rev.,  1929,  [ii],  33,  97—104) . — Rayleigh 
and  Drude’s  method  for  the  study  of  surface  transition 
layers  has  been  applied  in  the  investigation  of  adsorp¬ 
tion  on  glass.  Only  water  and  methyl  alcohol  show 
definite  adsorption,  and  two  successive  unimoleeular 
layers  arc  indicated.  The  method  is  applicable  to 
the  study  of  surface  conditions  at  the  interface 
between  any  two  phases.  N.  M.  Bligk. 

Invisible  oxide  films  on  metals.  F.  EL  Con¬ 
stable  (Nature,  1929,  123,  569). — If  reduced  copper 
is  acted  on  by  a  mixture  of  hydrogen  sulphide  (1  vol.) 
and  air  (5  vols,),  two  complete  colour  sequences  are 
produced  in  a  few  minutes ;  if,  however,  the  copper 
surface  is  left  exposed  to  air  for  some  hours,  and 
then  subjected  to  the  action  of  hydrogen  sulphide 
and  air,  the  interference  colours  are  developed  very 
slowly.  The  results  support  Evans*  conclusion  that 
a  thin  film  of  oxide  is  formed  when  copper  is  exposed 
to  air  at  the  ordinary  temperature. 

A.  A.  Eldridge. 

Elliptical  polarisation  produced  by  reflexion 
at  the  surface  of  solutions  of  fatty  acids  in  water. 
0.  Botjhet  (Compt.  rend.,  1929,  188,  59 — 61). — 
Earlier  experiments  (ibzd*>  1927,  185,  200}  have  been 
extended  to  the  measurement  at  15 — 21°  of  the 
ellipticities  ( K )  of  solutions  in  water  of  fatty  acids 
of  the  series  acetic  to  myristie  acid.  The  curves 
connecting  K  (as  ordinates)  with  the  concentration 
of  acid  show  minimum  values  of  the  former  which 
decrease  as  the  carbon  content  jof  the  acid  increases, 


and  in  the  case  of  the  higher  acids  these  correspond 
with  saturated  solutions.  It  is  inferred  that  although* 
a  layer  of  acid  molecules  may  be  adsorbed  on  the 
surface  of  the  solution,  its  orientation  in  the  case  of 
solutions  showing  minimum  ellipticities  differs  com¬ 
pletely  from  that  for  the  pure  acid.  J.  Grant. 

Interfacial  tension  between  mineral  oils  and 
aqueous  solutions.  Influence  of  time  and  pn* 
H.  Weiss  and  E.  Veliinger  (Compt.  rend.,  1929, 
188,  901 — 903). — The  interfacial  tension  between  a 
mineral  oil  and  a  solution  of  an  electrolyte  increases 
or  decreases  with  the  time  to  an  extent  which  depends 
on  the  pn  value  of  the  latter,  and  the  value  obtained 
by  extrapolation  to  zero  time  is  the  most  trustworthy. 
The  interfacial  tension curves  arc  of  two  character¬ 
istic  types,  one  almost  parallel  with  the  axis  but 
having  slight  maxima  at  pa  6  and  11,  and  the  other 
showing  a  rapid  fall  in  interfacial  tension  above  plt  7. 
Smaller  variations  are  due  to  the  nature  of  the  buffer 
substances  used.  J.  Grant. 

Creeping  of  crystals.  IL  EL  Erlenmeyer 
(Helv.  Chim.  Acta,  1929,  12,  264—269;  cl  A.,  1928, 
12). — Further  observations  are  recorded.  The  addi¬ 
tion  of  1  %  of  glycerol  almost  entirely  prevents 
creeping  in  a  saturated  solution  of  potassium  chloride. 
Sucrose  and  thymol  have  a  similar  effect.  This  is  not 
due  to  a  decrease  in  evaporation.  Experiments  are 
also  described  relating  to  the  factors  which  influence 
the  height  to  which  crystals  will  creep  up  a  glass  rod 
placed  in  a  saturated  solution  of  a  salt. 

O.  J.  Walker. 

Synthetic  kidneys.  W.  D.  Bancroft  and  R,  L. 
Nugent  (5th  Coll.  Symp.  Mon.,  1928, 149 — 158). — The 
kidney  glomerulus  is  not  a  simple  ultra-filter,  since 
changes  occur  in  the  concentration  of  solutes,  duo  to 
some  form  of  dialysis  or  electrical  endosmosis.  If  man¬ 
ganese  sulphate  is  added  to  aqueous  acetone  on  one 
side  of  a  rubber  membrane,  the  acetone  content  of  a 
similar  mixture  on  the  other  side  is  considerably 
increased.  The  concentration  effects  in  Valonia 
and  in  the  kidney  are  discussed. 

Chemical  Abstracts. 

Artificial  membranes  eleetively  permeable  to 
anions.  R.  Mond  and  1\  Hoffmann  (Pfiiigers 
Archiv,  1928,  220,  194—202;  Chem.  Zentr.,  1928,  ii, 
1659). — The  membranes  were  obtained  by  deposition 
of  rhodamine-B  in  the  pores  of  collodion  membranes. 
E.M.F,  determinations  with  O-lN-sodium  chloride 
on  one  side  and  Odl^-sodium  thiocyanate,  nitrate, 
iodide,  bromide  (chloride),  acetate,  sulphate,  and 
with  potassium  chloride  and  nitrate,  showed  that 
only  the  anions  are  eleetromotively  active  in  the 
above  order.  The  P,D,  between  potassium  nitrate 
solutions  (1  : 10)  diminish  with  the  absolute  con¬ 
centrations  ;  the  more  dilute  solution  is  negative 
towards  the  more  concentrated.  A,  A.  Eldridge. 

Electrolyte  equilibria  at  elective  ion-permeable 
membranes  and  its  biological  significance,  H. 
Netter  (Pfliiger’s  Archiv,  1928,  220,  107 — 123 ; 
Chem.  Zentr.,  1928,  ii,  1576). — From  thermo¬ 
dynamic  and  statistical  considerations  it  is  inferred 
that  all  permeating  ions  on  both  sides  of  an  elective 
cation-  or  anion-impermeable  membrane  must  become 
distributed  in  equal  ratio.  Experiments  with  anion- 
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impermeable  collodion  membranes  illustrate  the 
effect,  the  biological  significance  of  which  is  considered, 

A,  A,  Eldridge. 

Refraction  constants  and  solution  volumes  of 
some  organic  compounds  in  aqueous  solution, 
E.  Berner  (Z,  physikal.  Chem..  1929.  141,  91— 
124), — The  refractive  indices  and  densities  of  dilute 
aqueous  solutions  of  ethyl  alcohol,  n-  and  see. -propyl 
and  butyl  alcohols,  acetone,  methyl  ethyl  ketone, 
and  the  methyl  esters  of  the  isomeric  tartaric  acids 
have  been  measured  at  20°,  The  molecular  refrac- 
tivities  of  the  solutes  agree  well  with  the  values  for 
the  pure  substances,  and  are  therefore  additive. 
The  molecular  solution  volumes,  however,  are 
dependent  on  the  structure  and  configuration  of  the 
compounds. 

The  hydration  of  the  anhydrides  of  succinic, 
methylsuccinic,  and  glutaric  acids  lias  been  followed 
by  dilatometric  and  interferometric  measurements, 
and  the  molecular  refractivities  and  solution  volumes 
of  the  anhydrides  and  of  the  corresponding  free  acids 
have  been  calculated.  The  oxygen  ring  in  glutaric 
anhydride  has  a  larger  refractivity  and  a  smaller 
solution  volume  than  in  succinic  and  methylsueeinic 
anhydrides,  0.  J.  Walker. 

Effect  of  ionisation  on  optical  rotation.  IF. 
Amino-acids  and  peptides,  P.  A.  Levene,  L.  W. 
Bass,  A,  Bothen,  and  R.  E.  Steiger  (J.  Biol.  Chem.. 
1929,  81,  687 — 095), — Figures  are  given  for  the 
optical  rotations  of  I- valine,  ^leucine,  glycybd- 
valine,  glycyl  4- valine,  and  glycyl-J-isovaline  in 
presence  of  varying  amounts  of  acid  or  base.  The 
results  confirm  the  previous  conclusion  (A.,  1927, 
625)  that  such  measurements  afford  a  satisfactory 
means  of  determining  the  dissociation  constants. 

C.  B.  Harington. 

Ebullioscopic  researches  on  mixtures  of  salt 
solutions.  G,  Prontewski  (Bocz.  Chem.,  1929,  9, 
115— 180) —The  b.  p,  of  mixtures  of  equimoleeular 
solutions  of  the  chlorides  of  ammonium,  sodium, 
potassium,  magnesium,  calcium,  barium,  zinc,  cad¬ 
mium,  and  mercury  have  been  measured.  Deviations 
from  the  theoretical  value  are  given  by  all  pairs 
consisting  of  one  alkali  or  alkaline-earth  chloride  and 
of  zinc,  cadmium,  and  mercuric  chlorides ;  in  the  case 
of  cadmium  and  zinc,  the  b.-p.  deviation  curves 
exhibit  a  maximum  at  60%  of  alkali  or  alkaline- earth 
salt  solution,  and  the  position  of  this  maximum  is 
little  affected  if  solutions  other  than  equimoleeular 
are  used.  Maximum  deviations  of  b.  p.  appear  at 
about  50%  of  3M- -alkali  salts  on  progressive  dilution. 
On  similarly  diluting  solutions  of  cadmium,  zinc,  and 
mercuric  chlorides  both  negative  and  positive  devi¬ 
ations  arc  obtained,  according  to  the  salt  in  question 
and  its  initial  concentration.  It  follows  from  the 
above  results  that  the  b,-p.  deviation  maxima  obtained 
at  about  equimoleeular  proportions  of  pairs  of  salts 
do  not  necessarily  indicate  the  formation  of  double 
salt,  as  was  assumed  by  Bourion  and  Rouyer  (A*. 
1927,  415).  No  combinations  of  the  nitrates  of 
sodium,  magnesium,  and  zinc  give  mixtures  with 
anomalous  b.  p.,  whilst  in  the  case  of  sulphates  the 
h,  p.  is  raised  only  for  the  pair  sodium  sulphate-zinc 
sulphate.  B.  Truszeowskl 


Measurements  of  albedo  in  artificial  layers  of 
fog.  E.  Regener  (Z.  physikal.  Chem.,  1928,  139. 
416 — 244). — An  investigation  has  been  made  to 
determine  the  maximum  value  to  which  the  diffuse 
reflecting  power  of  a  layer  of  fog  can  be  raised  by 
increasing  the  concentration  of  the  particles.  The 
fog  was  illuminated  by  parallel  rays  from  the  sun  at 
a  height  of  28 — 44°  and  the  light  reflected  perpendi¬ 
cularly  to  the  surface  was  measured  by  means  of  a 
photometer.  Comparison  was  made  with  a  gypsum 
plate  with  an  albedo  approximately  equal  to  that  of 
an  absolutely  white  body.  Eogs  of  sulphur  trioxide, 
paraffin  oil,  and  ammonium  chloride  were  investigated. 
In  order  to  obtain  fogs  with  a  sharp,  flat  surface  it  was 
found  necessary  to  use  carbon  dioxide  instead  of  air 
for  their  production.  R.  N.  Kerr. 

Dispersoidal  synthesis  of  gold  by  means  of 
alkaline  formaldehyde  solutions.  I.  P.  P.  vok 
Weimark  (Bull,  Chem.  Soe.  Japan,  1929,  4,  35—47). 
— In  accordance  with  the  author's  theory  of  dis¬ 
persoidal  synthesis  it  has  been  found  possible  to 
prepare  reproducible  gold  sols  of  red  or  orange  colour 
by  reducing  gold  chloride  solutions  with  formaldehyde 
rendered  alkaline  by  the  addition  of  potassium 
hydroxide  or  carbonate.  Under  suitable  conditions 
these  stable  sols  may  be  obtained  without  rigorous 
purification  of  the  water  or  reagents  employed.  The 
effect  of  increasing  purity  of  the  reactants  is  to  yield 
sols  which  may  be  concentrated  to  a  greater  degree 
without  the  development  of  a  blue  colour  on  cooling. 

F.  G.  Try  horn. 

Colloidal  solutions  of  practically  insoluble 
gold  compounds  and  their  transformation  to 
gold  sols.  P.  P.  von  Weimark  (Kolloid-Z.,  1929, 
47,  231—235). — Colloidal  solutions  of  gold  iodide 
may  be  prepared  by  adding  a  very  dilute  solution  of 
chloroaurie  acid  to  a  boiling  dilute  aqueous  solution 
of  iodine,  or  by  mixing  dilute  solutions  of  chloroaurie 
acid  and  potassium  iodide  in  presence  of  potassium 
hydroxide.  Using  potassium  thiocyanate  in  place 
of  potassium  iodide,  sols  of  gold  thiocyanate  are 
produced.  The  properties  of  these  sols  depend  on  the 
concentration  of  the  reagents,  temperature,  etc.: 
they  change  spontaneously  to  gold  sols,  thus  casting 
doubt  on  the  usual  simple  explanation  of  the  pro¬ 
duction  of  gold  sols.  E.  S.  Hedges. 

Production  of  colloidal  solutions  of  lead  or 
lead  salts.  M.  C.  Beinhard,  K.  W,  Ruchwald, 
and  K.  P,  Tucker  (J.  Cancer  Ees.,  1928,  2,  160 — 
165). — Lead  acetate  in  gelatin  and  10%  sodium 
orthophosphate  are  used ;  the  influence  of  pu  and  of 
protective  colloids,  and  the  microscopical  characters  of 
the  products,  were  studied.  Chesucal  Abstracts. 

Colloidal  potassium  ferrocyanide  solutions. 
A.  Kijtzlkigg  (Kolloid-Z.,  1929,  47,  221 — 222). — 
Colloidal  solutions  of  potassium  ferrocyanide  are 
obtained  when  the  solid  salt  is  shaken  with  water  to 
which  has  been  added  ethyl,  methyl,  or  propyl 
alcohol,  or  acetone.  The  best  condition  is  to  shake 
0*1  g.  of  the  salt  with  100  c.c.  of  ethyl  alcohol  and  50  e.c. 
of  water.  The  sols  are  much  deeper  in  colour  than 
a  true  solution  of  the  same  concentration,  they  some¬ 
times  show  a  yellow,  blue,  or  red  opalescence,  and 
exhibit  the  Tyndall  phenomenon.  Addition  of  more 
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alcohol  causes  the  precipitation  of  a  white  amorphous 
mass  or  gel  of  potassium  ferrocyanide.  The  more 
concentrated  sols  are  sensitive  to  light. 

E.  S,  Hedges, 

Colloidal  behaviour  of  antimony  pentoxide. 
S.  Ghosh  and  N.  R.  Dhar  (J.  Indian  Chem.  Soc., 
.1929,  6,  17 — 25).— By  dialysing  a  mixture  of  potass¬ 
ium  antimonate  and  dilute  nitric  acid  a  negatively 
charged  sol  of  antimony  pentoxide  has  been  obtained, 
which  behaves  normally  towards  dilution  and  mix¬ 
tures  of  electrolytes,  and  follows  the  Schulze-Hardy 
law.  The  viscosity,  electrical  conductivity,  acidity, 
and  stability  towards  electrolytes  change  slightly  on 
ageing  or  on  boiling.  A  coagulum  of  antimonic  acid 
can  be  repeptised  very  easily  by  washing  when  the 
sol  has  been  precipitated  by  univalent  ions,  but  with 
difficulty  when  coagulated  by  multivalent  ions.  It  is 
a  reversible  colloid,  and  the  hydrate  Sb205,4*7H20, 
obtained  by  drying  the  sol  at  the  ordinary  temper¬ 
ature,  passes  into  the  colloidal  state  on  the  addition  of 
water.  About  0*5%  of  the  colloid  is  in  the  dissolved 
condition.  0.  J.  Walker. 

Colloid  types.  E.  G.  Bingham  (5th  Coll.  Symp. 
Mon.,  1928,  219 — 228), — From  the  point  of  view'  of 
plastic  flow,  colloids  are  differentiated  as  polar, 
emulsions,  and  non-polar.  Measurement  of  the 
“  solubility  ”  of  polar  colloids  is  discussed. 

Chemical  Abstracts. 

Tactosols.  H.  Zocher  and  K.  Jacobsohn 
(Kolloidchem.  Beih.,  1929,  28,  107— 206).— The 
term  11  tactosols  ”  is  given  to  sols  containing  non- 
spherical  particles  which  have  the  property  of  spon¬ 
taneously  arranging  themselves  in  parallel  order. 
This  property  has  been  studied  with  sols  of  vanadium 
pentoxide,  benzopurpurin,  ferric  oxide,  tungsten 
trioxide,  and  chrysophenin.  Vanadium  pentoxide 
separates  on  ageing  into  a  concentrated  anisotropic 
phase — the  tactosol — which  later  precipitates  out, 
and  a  dilute  isotropic  phase,  w'hich  is  termed  the 
ataetosol.  This  process  has  been  followed  micro¬ 
scopically.  Addition  of  arsenic  acid  retards  the 
process  greatly,  whilst  addition  of  other  electrolytes 
does  not  affect  the  ageing,  but  produces  different 
forms  of  tactoids  in  the  sense  of  a  closer  crowding 
of  the  particles.  When  an  electrical  P.D,  is  applied, 
the  particles  arrange  themselves  with  their  long  axes 
parallel  to  the  direction  of  the  current,  but  if  an 
alternating  current  is  applied  the  orientation  of  the 
particles  is  perpendicular  to  the  current.  In  a 
magnetic  field,  the  particles  are  arranged  parallel 
to  the  lines  of  force.  Tactoids  are  readilj7  produced 
by  cooling  a  2%  boiling  sol  of  benzopurpurin-4B,  and 
with  difficulty  from  1*5  or  1%  sols.  Benzopurpurin- 
6B  exhibits  the  effect  better,  even  in  a  1%  sol. 
Addition  of  electrolytes  has  an  effect  similar  to  that 
observed  in  the  case  of  vanadium  pentoxide.  In  a 
magnetic  field,  the  particles  become  arranged  with 
their  long  axes  perpendicular  to  the  lines  of  force. 
Measurements  have  been  made  of  the  concentration 
and  conductivity  of  the  ataetosol  remaining  after  the 
separation  of  the  tactosol  from  tactosols  of  aged  ferric 
oxide  sols.  Tactosols  of  tungsten  tri oxide  have 
disc-like  particles  bearing  a  negative  charge,  and 
evidence  is  given  that  the  particles  consist  of  a 


number  of  parallel  platelets  having  a  constant 
M  period  ”  or  distance  apart.  A  method  is  given  for 
preparing  tactosols  the  particles  of  which  have 
different  periods.  Measurements  of  conductivity  show" 
that  the  period  is  smaller  the  higher  is  the  electro¬ 
lyte  content  of  the  sol.  It  is  also  possible  to  diminish 
the  periodieit}^  of  the  layering  by  direct  addition  of 
hydrochloric  acid,  sodium  hydroxide,  sodium  tung¬ 
state,  or  sodium  chloride.  The  gelatinous  precipitate 
from  heated  chrysophenin  solutions  of  various  con¬ 
centrations  and  electrolyte  content  lias  been  studied 
microscopically.  At  certain  concentrations  the  tac¬ 
toids  attain  macroscopic  dimensions.  Unshaken 
solutions  of  this  concentration  show'  negative  stream¬ 
ing-double  refraction,  whilst  shaken  solutions  arc 
positive.  The  tactoids  of  chrysophenin  consist  of 
long,  lamellar,  negative  anisotropic  crystals. 

E.  S.  Hedges. 

Dispersity  of  dissolved  cellulose.  H.  Zeise 
(Kolloid-Z.,  1929,  47,  248 — 251). — A  criticism  of 
papers  by  Hess  and  others  (B.,  1924,  88)  and  by  Baur 
(A,,  1925,  ii,  662)  on  the  state  of  cellulose  dissolved  in 
euprammonium  hydroxide  solution. 

E.  S.  Mmdges, 

Number  of  nuclei  formed  during  crystallis¬ 
ation  of  gels.  P.  A.  Thiessen  and  E.  Triebel 
(Z.  anorg.  Chem,,  1929,  179,  267— 276)  .—The 
relation  between  the  degree  and  period  of  super¬ 
cooling  and  the  number  of  centres  of  crystallisation 
in  dilute  sodium  oleate  gels  is  analogous  to  that 
observed  in  single- component  systems.  The  number 
of  such  centres  varies  linearly  with  the  concentration, 

H.  F.  Gillbe. 

Characterisation  of  colloidal  solutions  by  the 
degree  of  polarisation  of  Tyndall  light.  R,  O. 
Herzog  and  B.  Lange  (Ber.,  1929,  62,  [R],  491 — 
495). — Parallel  rays  from  an  arc  lamp  pass  through 
a  slit  into  the  solution  under  investigation.  At  right 
angles  to  the  incident  ray  the  emergent  beam  passes 
through  a  doubly-refracting  Wollaston  prism  and 
monochromator.  The  intensities  of  the  two  com¬ 
ponents  are  determined  by  a  half-shadow  apparatus 
with  Nicol  prism.  The  depolarisation  is  calculated 
from  the  formula  A=tan2  a.  Spherical  particles, 
small  in  comparison  with  the  wrave- length  of  light, 
cause  complete  polarisation  of  the  Tyndall  light 
(A~0).  Increase  in  a  is  observed  with  increasing 
size  of  particles.  Observations  are  recorded  for 
cellulose  trinitrate  in  methyl  acetate  and  acetone, 
glycogen  and  inulin  in  water,  cellulose  acetate  in 
methyl  acetate  and  acetone,  “  total  caoutchouc  ”  and 
polystyrene  in  benzene,  gelatin  in  water  and  cresoL 
Congo-red  and  vanadium  pentoxide  in  water. 

H.  Wren* 

Optical  properties  of  turbid  solutions  contain¬ 
ing  n  on-metallic  particles  and  the  Fulfrich  step- 
photometer.  (Pel.)  U.  Milthaler  (Ann.  Physik. 
1929,  [v],  1,  229— 259).— The  application  of  the 
Pulfrich  photometer  to  the  measurement  of  absorp¬ 
tion,  Tyndall  effect,  and  depolarisation  in  turbid 
media  has  been  investigated.  Beer’s  law  is  shown  to 
hold  for  gamboge  solutions  provided  the  initial 
solution  is  not  too  concentrated.  The  optical 
properties  of  mastic  solutions  have  also  been  studied. 

E.  A,  Morton. 
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Double  refraction  of  bentonite,  R,  Bradxield 
and  H.  Zochee  (Kolloid-Z.,  1929,  47,  223), — The 
streaming-double  refraction  of  natural  bentonite  m 
negative,  but  is  positive  after  electrodialysis.  It  is 
possible  that  the  change  of  sign  through  electro¬ 
dialysis  is  duo  to  an  alteration  in  the  constitution  of 
the  anisotropic  colloidal  particles,  which  lose  their 
bases.  The  constitution  of  tho  particles  is  analogous 
to  that  of  zeolite  crystals,  both  allowing  of  exchange 
of  bases.  E.  S.  Hedges. 

Streaming-double  refraction  and  thixotropy 
of  bentonite  suspensions.  A.  von  Btjzagh 
(Kolloid-Z,,  1929,  47,  223 — 229) . — Bentonite,  from 
which  coarsely  disperse  particles  have  been  removed, 
is  peptised  hy  water  in  two  fractions.  The  more 
readily  poptisablo  part  contains  considerably  less 
alkali  and  alkaline  earths  than  the  other  fraction  and 
is  positively  doubly  refracting,  whilst  the  more 
difficultly  peptisablo  part  exhibits  negative  streaming- 
double  refraction.  The  negative  doubly  refractive 
bentonite  can  be  made  positive  doubly  refracting  by 
electrodialysis.  This  can  be  intensified  by  adding 
potassium  hydroxide,  but  addition  of  calcium  hydr¬ 
oxide  produces  weak  negative  streaming-double 
refraction.  The  original  bentonite  gives  with  certain 
proportions  of  water  thixotropic  pastes,  the  time  of 
setting  of  which  decreases  greatly  with  increasing 
content  of  bentonite.  Eleetrodialysed  bentonite  does 
not  behave  in  this  way,  but  gives  thixotropic  pastes 
when  dilute  alkali  solutions  are  employed  instead 
of  water.  The  time  course  of  the  peptisation  of 
natural  bentonite  with  water  and  of  eleetrodialysed 
bentonite  and  of  kaolin  with  alkali  has  been  followed. 
In  each  ease  the  curve  passes  through  a  maximum. 

E.  S.  Hedges. 

Effect  of  electrolytes  on  emulsions.  H.  V. 
Tartar,  C.  W.  Duncan,  T,  P.  Shea,  and  W.  K. 
Ferrikk  (J.  Physical  Chem.,  1929,  33,  435 — 446). — 
The  effect  of  acids,  bases,  and  sodium  chloride  on  the 
stability  of  benzene- water  emulsions  stabilised  by 
sodium  oleate  has  been  investigated.  These  emul¬ 
sions  are  destroyed  by  hydrochloric,  acetic,  and 
oxalic  acids  when  approximately  sufficient  acid  is 
present  to  decompose  the  soap.  A  high  concentration 
of  oleic  acid  inverts  the  benzene-m-water  emulsion, 
but  sodium  hydroxide  does  not  increase  its  stability. 
Emulsions  of  benzene,  toluene,  or  xylene  in  water, 
with  sodium  oleate  as  stabiliser  and  containing  small 
amounts  of  sodium  hydroxide,  are  inverted  by  sodium 
chloride.  With  benzene-in-water  emulsions,  there 
exists  a  well-defined  zone  of  instability  between 
concentrations  0*25  and  0-453T  with  respect  to 
sodium  chloride,  and  the  point  of  inversion  varies 
slightly  with  the  concentration  of  sodium  hydroxide 
in  the  system.  With  the  toluene  and  xylene  emul¬ 
sions,  the  inversion  point  lies  at  0*35 — 040W-sodmm 
chloride  and  is  independent  of  the  concentration  of 
hydroxide.  Similar  emulsions  in  which  potassium 
stearate  replaces  sodium  oleate  are  more  easilv 
prepared,  are  more  stable,  and  are  not  inverted  bv 
the  addition  of  potassium  chloride.  Xitrobenzene 
readily  gives  stable  emulsions  which  are  of  the  oil- 
in-water  type  at  all  concentrations  of  sodium  chloride 
with  sodium  oleate  as  stabilising  agent ;  with  potass¬ 


ium  stearate,  the  emulsions  are  even  more  stable. 
Dimethylaniline  is  emulsified  readily  with  both  soaps, 
giving  the  oil-m-water  type;  o-toluidine  also  gives 
stable  emulsions  of  the  same  type,  but  these  are  not 
formed  in  the  presence  of  small  amounts  of  sodium 
and  potassium  hydroxide,  and  chlorides.  Discussion 
of  the  results  is  reserved  for  a  future  communication. 

L.  S.  Theobald. 

Coagulation  of  blood  and  milk  by  electrolytes 
and  the  similarity  between  the  clotting  of  blood 
and  the  formation  of  jellies.  N.  R.  Dhah  and  S. 
Prakash  (J.  Physical  Chem.,  1929,  33,  459- — 466). — 
Blood  and  milk  belong  to  that  class  of  colloids  which 
absorb  ions  bearing  the  same  charge  as  the  sols.  On 
dilution  they  are  less  readily  coagulated  by  sodium 
citrate,  tartrate,  and  acetate,  potassium  fluoride  and 
oxalate,  ammonium  nitrate,  and  hydrochloric  acid. 
The  addition  of  saponin  and  gelatin  (less  than  1%) 
renders  blood  and  milk  less  stable  towards  salts* 
Saponin  only  has  a  sensitising  effect  in  the  case  of 
hydrochloric  acid.  The  action  of  gelatin  is  attributed 
to  the  presence  of  hydrogen  ions.  In  the  presence  of 
small  amounts  of  the  above  salts  and  of  potassium 
hydroxide,  blood  and  milk  axe  stabilised  with  respect 
to  the  coagulating  action  of  ammonium  nitrate 
and  copper  sulphate ;  this  is  attributed  to  the  adsorp¬ 
tion  of  negative  ions  from  the  salt  solutions.  The 
clotting  of  blood  is  analogous  to  the  formation  of  gels 
of  vanadium  pentoxide  and  silicic  acid. 

L.  S.  Theobald. 

Kinetics  of  coagulation  of  colloids  of  the  second 
order.  K.  Jablczy^ski  and  H.  Jaszczolt6wna 
(Roez.  Chem.,  1929,  9,  111 — 114). — The  expressions 
derived  previously  (Jabtczynski  and  Soroczynski,  A., 
1928,  360)  for  the  kinetics  of  coagulation  of  ferric 
hydroxide  sols  are  shown  to  hold  also  for  suspensions 
of  silver  bromide  and  chloride,  in  the  presence  or 
absence  of  protective  colloids.  R.  Trtjszedwsei. 

Change  of  precipitating  concentrations  of 
electrolytes  with  the  purity  and  temperature  of 
some  hydroxide  sols.  2s .  R.  Dhar  and  V.  Gore 
{J.  Indian  Chem.  Soe.,  1929,  6,  31— 43).— Sols  of 
ferric,  chromium,  and  zirconium  hydroxides  of 
different  degrees  of  purity  have  been  prepared,  and 
it  is  shown  that  the  ratio  of  the  precipitating  con¬ 
centrations  of  uni-,  bi-,  and  ter- valent  ions  decreases 
considerably  as  the  purity  of  the  sol  is  increased. 
The  viscosity  of  a  sol  increases  with  its  purity  even 
when  its  concentration  is  constant.  The  ratios  of 
the  precipitating  concentrations  of  uni-  and  bi- valent 
ions  measured  with  stannic,  zirconium,  and  ceric 
hydroxide  sols  are  smaller  at  60°  than  at  30°.  The 
precipitating  concentrations  of  uni-,  bi-,  and  ter- 
valent  ions  are  very  seldom  in  the  ratio  I  :  r  :  r ,  as 
demanded  by  Whefchani  s  rule,  and  tend  towards  the 
ratio  1  :  4  :  £  in  the  ease  of  sols  winch  are  not  hydro- 
lysed.  The  ratios  of  the  precipitating  concentrations 
are  always  smaller  in  the  cases  of  those  sols  winch 
can  be  obtained  readily  in  the  pure  state  without 
peptisation  by  means  of  large  quantities  of  electro¬ 
lytes.  and  also  smaller  in  the  case  of  sols  which  have 
been  exposed  to  light.  The  difference  in  the  coagu¬ 
lating  powers  of  different  ions  towards  the  same  sol 
prepared  by  different  investigators  is  mainly  due  to 
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the  difference  in  the  peptising  agents  retained  by  the 
sol.  The  difference  in  the  precipitating  concentra¬ 
tions  is  more  marked  %vith  univalent  ions  than  with 
multivalent  ions.  0.  J.  Walker. 

Coagulation  of  strongly  solvated  sols  by 
organic  substances  and  salts.  Ill-  B.  Jirgen- 
sons  (Kolloid-Z.,  1029,  47,  236 — 243). — Experiments 
on  the  coagulation  of  sols  of  casein,  haemoglobin,  and 
albumin  by  high  concentrations  of  salts  in  presence 
of  varying  amounts  of  capillary-active  organic 
substances  (ethyl  alcohol,  acetone,  isopropyl  alcohol) 
have  given  the  following  results.  The  organic 
substance  has  a  sensitising  effect  when  present  in 
concentrations  between  30  and  40  voL-%*  but  a 
stabilising  effect  at  concentrations  of  40—60  voh-% ; 
coagulation  is  observed  at  still  higher  concentrations 
of  the  organic  substance.  In  some  cases,  the  curves 
connecting  the  coagulation  number  with  the  con¬ 
centration  of  the  organic  substance  exhibit  a  maxi¬ 
mum  or  a  minimum.  For  substances  having  a  very 
small  dielectric  constant  the  coagulation  minimum  lies 
nearer  to  the  ordinate  than  for  substances  of  higher 
dielectric  constant.  The  stabilisation  is  always  in 
direct  relation  to  the  concentration  of  salt  and  in 
inverse  ratio  to  the  concentration,  of  colloid.  In  the 
coagulation  of  casein  and  hemoglobin  sols  in  presence 
of  capillary -inactive  organic  substances,  the  results 
are  not  of  so  general  a  nature.  Ethylene  glycol  has 
a  sensitising  effect  on  the  coagulation  of  both  casein 
and  haemoglobin,  but  stabilises  at  high  concentrations 
of  the  organic  substance  or  of  the  salt.  At  relatively 
small  concentrations,  dextrose  has  a  weak  stabilising 
effect  and  carbamide  is  strongly  stabilising.  The 
results  are  discussed  from  the  point  of  view  of  the 
dipole  theory.  E.  S.  Hedges. 

Periodic  precipitation.  F.  E.  Lloyd  and  V. 
Moravek  (Plant  Physiol.,  1928,  3,  101—130).— 
Photographic  records  were  obtained  of  precipitation 
resulting  from  the  action  (in  tubes,  or  between  glass 
slides  and  cover  glasses)  of  ammonium  sulphide  or 
hydroxide  on  sodium  cobaltinitrite  or  cobalt  nitrate 
in  gelatin.  The  surface  of  the  enclosing  vessel  gives 
rise  to  a  ring  and  disc  structure.  In  tubes  of  a  certain 
diameter  the  precipitate  is  attached  to  the  walls  as  a 
ring,  no  disc  being  observed.  This  critical  diameter 
is  related  to  the  rate  of  movement  of  the  ions  con¬ 
cerned.  Bradford’s  view,  that  the  precipitate  fur¬ 
nishes  surfaces  towards  which  the  surrounding  solute 
moves,  is  supported.  Chemical  Abstracts* 

Sensitisation  of  sols  of  mastic,  gum  dammar, 
and  Oden  sulphur  in  presence  of  gelatin  and 
some  carbohydrates.  L.  S.  Bhatia,  S.  Ghosh, 
and  if.  R.  Dear  (J.  Indian  Ghein.  Soc.,  1929,  6,  129— 
142;  cf.  A.,  1927,  414).— 1 Gelatin  sensitises  dialysed 
and  undialysed  sols  of  mastic,  gum  dammar,  and 
sulphur  towards  potassium  chloride ;  with  larger 
amounts  of  gelatin  the  sols  are  stabilised.  These 
sols  are  acidic,  and  when  increasing  amounts  of 
gelatin  are  added  the  pR  increases  to  a  maximum  and 
then  decreases.  The  amount  of  gelatin  which 
produces  maximum  sensitisation  is  that  which 
corresponds  with  the  maximum  pK  value.  Sols 
exposed  to  sunlight  are  more  readily  sensitised  by 
gelatin  than  sols  which  are  kept  in  diffused  daylight. 


It  is  suggested  that  the  sensitisation  observed  with 
proteins  and  some  negatively  charged  sols  is  due  to 
neutralisation  of  the  charge  of  the  colloid  particles 
by  positively  charged  proteins  which  have  been 
formed  by  the  adsorption  of  hydrogen  ions.  Carbo¬ 
hydrates  in  small  amounts  sensitise  mastic  and  gum 
dammar  sols  and  increase  their  pR  values,  and  in 
larger  amounts  stabilise  the  sols  and  decrease  their 
Pit  values,  Oden  sulphur  sol  is  neither  sensitised 
nor  protected  by  carbohydrates,  but  is  stabilised  by 
tannic  acid.  O.  J*  Walker. 

Dispersoi&ological  investigations  on  proteins. 
I.  Influence  of  temperature  on  the  dispersion 
and  coagulation  of  egg-albumin.  S.  Utzino 
(Kolloid-Z.,  1929,  47,  244— 248).— The  system 

albumin- water-alcohol,  with  and  without  addition 
of  sodium  chloride,  has  been  studied.  In  absence  of 
sodium  chloride  very  stable  dispersoid  systems  are 
produced,  the  opalescence  and  turbidity  being  more 
intense  the  higher  is  the  temperature  of  preparation  and 
the  greater  the  amount  of  alcohol.  With  addition  of 
sodium  chloride,  coagulation  is  the  more  complete  the 
higher  is  the  concentration  of  the  salt.  The  turbidity 
is  greater  in  systems  prepared  at  higher  temperatures, 
but,  so  long  as  the  amount  of  sodium  chloride  is  not 
too  great,  such  systems  are  more  stable  than  those 
prepared  at  lower  temperatures.  The  solutions 
remain  stable  only  at  very  low  salt  concentrations . 

E.  S.  Hedges. 

Proteins.  III.  Proteins  and  the  lyotropic 
series.  R.  A.  Gortner,  W.  F,  Hoffman,  and  W.  B. 
Sinclair  (5th  Coll.  Svmp.  Mon.,  1928,  179—198).— 
In  order  of  ascending  peptising  effect  on  the  proteins 
of  wheat  flour  the  following  series  were  observed : 
fluoride,  sulphate,  chloride,  tartrate,  bromide,  iodide, 
and  (less  pronounced)  sodium,  potassium,  lithium, 
barium,  strontium,  magnesium,  calcium.  Alkali 
halides  cause  decreased,  and  alkaline- earth  halides 
increased,  peptlsation  with  increasing  concentration 
of  salt.  In  neutral  salt  solutions,  protein  58  solu¬ 
bility  ?J.  is  in  reality  peptlsation. 

Chemical  Abstracts. 

Colloid  chemical  reactions  between  sols  of 
albumins  and  polymerised  carbohydrates .  I. 
Wo.  Ostwald  and  R.  H.  Hertbl  (Kolloid-Z,,  1929, 
47,  258— 268).— A  study  has  been  made  of  the 
precipitation  reactions  between  gelatin  sols  and  sols 
of  maize-,  rice-,  wheat-,  and  potato -starch,  agar,  and 
inulin.  Potato-starch  gives  with  certain  concen¬ 
trations  of  gelatin  a  liquid-liquid  system,  whilst  the 
other  starches  and  agar  give  a  solid-liquid  system. 
The  influence  of  concentration  and  the  relative  pro¬ 
portions  of  the  components  has  been  investigated, 
and  also  the  effect  of  time.  In  the  formation  of  the 
solid-liquid  system  an  optimum  concentration  of 
gelatin  occurs  at  2%,  whilst  in  the  liquid-liquid  system 
(potato-starch)  an  optimum  occurs  at  6%  of  gelatin. 
Whilst  the  liquid-liquid  system  does  not  separate  out 
until  after  about  3  brs.,  separation  of  the  solid-liquid 
system  occurs  in  a  few  minutes  after  mixing. 

E.  S.  Hedges. 

Caseinates  and  the  theory  of  lyophilic  colloids. 
M.  H,  Fischer  and  M.  O.  Hooker  (Kolloid-Z.,  1929, 
47,  193 — 206). — The  system  casein-water  has  been 
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studied  with  the  object  of  applying  a  theory  of 
lyophilie  colloids  previously  advanced  {c£.  A.,  1920, 
i,  215).  The  gels  formed  by  the  action  of  acids  and 
bases  of  varying  concentration  on  neutral  casein  are 
described.  This  action  is  specific  and  bears  no 
relation  to  the  hydrogen-ion  or  hydroxyl-ion  con¬ 
centration  of  the  solutions.  The  substances  formed 
are  salts  of  the  type  of  casein  chloride  or  potassium 
caseinate,  and  their  colloidal  properties  are  conditioned 
by  their  solubility  in  water  and  their  water-binding 
capacity.  The  effect  of  addition  of  a  number  of 
electrolytes  to  aqueous  solutions  of  casein  chloride 
and  of  sodium  and  potassium  casemate  has  been 
studied  and  two  effects  have  been  observed :  (a)  the 
electrolyte  reacts  with  the  casein  compound  to  form 
a  new  substance  with  different  solubility  or  degree  of 
hydration ;  (b)  a  direct  effect  is  excluded  and  the 
electrolyte  combines  with  the  solvent.  These  facts 
are  considered  to  offer  an  explanation  of  the  increase 
in  viscosity,  gelatinisation,  syneresis,  and  final 
separation  into  solid  and  liquid  phases. 

E.  S.  Hedges. 

Denaturation  of  proteins,  ¥111,  Effect  of 
denaturation  and  coagulation  on  acid-  and  base* 
binding  power  of  proteins,  H.  Wu  and  T.  T. 
Chen  (Chineso  J.  Physiol.,  1929,  3,  7 — 27). — A 
solution  of  denatured  egg-albumin  containing  suffi¬ 
cient  acid  to  be  on  the  acid  side  of  the  isoelectric 
point  has  a  pK  greater  than  a  solution  of  the  native 
protein  containing  the  same  quantity  of  acid.  Simi¬ 
larly,  a  solution  of  denatured  egg-albumin  containing 
alkali  has  a  lower  pa  than  a  solution  of  native  protein 
containing  the  same  quantity  of  alkali.  Similar 
results  are  obtained  with  serum-globulin  and  haemo¬ 
globin.  The  greater  buffering  action  of  denatured 
as  compared  with  native  protein  may  be  due  to 
hydrolytic  fission  during  denaturation.  Coagulated 
protein  has  less  buffering  action  than  native  protein. 
This  may  be  due  to  molecular  condensation  during 
coagulation,  but  other  possible  explanations  are  given. 

W.  O.  Kermack. 

Capillary  structure  of  soft  woods.  A.  J.  Stamm 
(J*  Agric.  Res.,  1929,  38,  23 — 67). — The  limitations 
of  microscopical  methods  for  studying  the  structure 
of  wood  are  indicated.  Four  dynamic  physical 
methods  have  been  developed  and  applied  to  the 
structure  of  soft  woods.  By  the  method  of  eleetro- 
endosmotic  flow  the  total  effective  capillary  cross- 
sections  have  been  measured  for  sections  cut  in  each 
of  the  three  structural  directions.  Further  inform¬ 
ation  on  structure  can  be  obtained  by  the  method  of 
hydrostatic  flow,  the  method  of  overcoming  surface 
tension  of  water  in  the  capillary  structure,  and  lastly 
the  method  of  measuring  the  permeability  to  colloidal 
solutions.  R.  A.  Mortox. 

Deduction  of  Einstein's  formula  for  the 
Brownian  movement  from  impulses  of  molecular 
collisions.  V.  Pospisil  (Physikal.  Z.,  1929,  30, 
S2 — 83), — The  method  used  by  Einstein  in  his  later 
work  in  conjunction  with  the  principle  of  super¬ 
position  of  motions  leads  to  a  deduction  of  the 
formula  for  the  Brownian  movement  which  is  regarded 
as  clear,  brief,  and  suitable  for  teaching  purposes. 

R.  A.  Mortox. 


Equilibrium  in  the  system  methyl  alcohol™ 

hydrogen . carbon  monoxide.  D.  M.  Newitt,  B.  J. 

Byrxe,  and  H.  W.  Strong  (Proc.  Roy.  Soc.,  1929, 
A,  123,  236—252). — Discrepancies  between  the 
recorded  equilibrium  data  for  the  system  methyl 
alcohol-hydrogen-carbon  monoxide  are  discussed, 
and  details  are  given  of  (a)  a  static  method,  and  (6) 
an  intermittent-flow  method,  by  means  of  which  the 
equilibrium  constant  Kp  has  been  determined  at 
eight  temperatures  within  the  range  280—340°,  for 
pressures  of  about  100  atm.  In  each  case,  equilibrium 
was  approached  from  opposite  sides.  The  static 
method  consists  essentially  in  introducing  an  approxi¬ 
mate  equilibrium  mixture  into  an  evacuated  vessel 
containing  basic  zinc  chromate  as  catalyst.  The 
rate  of  change  of  pressure  is  followed  by  a  specially 
devised  manometer  until  the  attainment  of  equili¬ 
brium,  when  a  sample  of  the  contents  of  the  vessel  is 
analysed.  Known  quantities  of  the  components  are 
then  added  to  displace  the  equilibrium  in  the  required 
direction,  and  the  pressure  change  is  again  followed 
until  constant  conditions  are  reached.  In  the 
intermittent-flow  method,  a  mixture  of  the  three 
components,  in  nearly  equilibrium  proportions,  is 
passed  over  the  catalyst  maintained  at  the  desired 
temperature,  and  the  change  in  composition  of  the 
mixture  determined  by  analysis.  By  varying  the 
rate  of  flow  from  fast  to  slow  through  a  series  of 
experiments  with  a  mixture  of  given  composition,  a 
series  of  apparent  equilibrium  constants  is  obtained 
approaching  more  closety  to  the  true  value  as  the 
velocity  decreases.  By  plotting  the  apparent  Kp 
values  (obtained  by  synthesis  and  by  decomposition) 
and  the  corresponding  rates  of  gas  flow  two  curves 
are  obtained  which  meet  at  the  true  equilibrium  value. 
The  values  obtained  by  the  two  methods  sliowr  fair 
agreement  among  themselves,  and  when  plotted 
against  the  absolute  temperature  lie  on  a  curve 
rising  steeply  in  the  neighbourhood  of  290°.  The 
experimental  figures  are  considerably  lowrer  than  those 
found  by  calculation.  The  linear  relation  A F= 
70*o T — 30500  is  jound  to  hold  between  the  free 
energy,  calculated  from  the  experimental  Kp  values, 
and  the  absolute  temperature  over  the  range  studied. 
The  following  values  of  Kp  are  tabulated  :  1-2X10*3 
(260°),  4-5XMH  (280°),  l*6xHH  (300°),  6-7x10^ 
(320°),  2-9  Xl(H  (340°),  l*3xlQ“5  (360°),  6-3XlO~6 
(380°).  L.  L.  Bircumshaw. 

Heitler's  theory  of  concentrated  solutions.  L. 
Vieth  (Physikal.  Z.,  1929,  30,  126— 139).— Heitlers 
theory  has  been  subjected  to  a  critical  examination. 
Various  assumptions,  explicit  and  implicit,  are  not 
quantitatively  in  accord  with  experience.  The 
theory  nevertheless  possesses  great  advantages,  and 
the  degree  of  agreement  between  experiment  and 
theory  in  some  instances  lends  support  to  the  view 
that  revision  of  the  simple  theory  wall  lead  to  better 
agreement  in  other  cases.  R.  A.  Mortox. 

Equilibrium  law  for  electrolytes.  Association. 
K.  Jablczynski  (Rocz.  Chera.,  1929,  9,  97 — 110). — 
A  study  of  the  equilibrium  constants  given  by  various 
authors  for  concentrated  solutions  of  alkali  nitrates 
skowrs  that  K  diminishes  with  increasing  concentration, 
whence  it  is  concluded  that  the  anion  to  a  certain 
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extent  combines  with  undissociated  molecules  to  give 
rise  to  complex  ions  of  the  type  (R*N2O0)',  The 
expressions  Kx~  and  P)mf 

Pm(N—2n)  are  derived,  where  Kx  and  K2  are  respec¬ 
tively  the  dissociation  constants  of  the  nitrate  in 
question  and  of  the  complex  anion  (RN208)',  nt  is  the 
concentration  of  the  cation  in  each  case,  P  the 
concentration  of  nitrate  ions,  and  N  the  total  number 
of  molecules.  In  the  case  of  nitric  acid  and  of 
lithium  nitrate  association  does  not  occur,  Kt 
decreases  and  K2  increases  along  the  series  H,  Li,  Na, 
K,  Rb,  Cs.  The  cations  are  hydrated  to  the  same 
extent  in  solutions  of  the  alkali  chlorides  and  nitrates* 

R.  Truszkowski. 

Effect  of  position  of  substitution  on  apparent 
dissociation  constants  of  some  axnino-acids. 
C.  L.  A.  Schmidt,  W.  K,  Appleman,  and  P.  L,  TCtrk 
(J.  BioL  Chem,,  1929,  81,  723—726), — fl-Aminoprop- 
ionic  acid  has  if/  8*45  XlCH1,  If/  3-98  X  Kb11; 
a-amino-R- valeric  acid  If/  1*9  X  1(H0,  If/  2*3  XlCH2; 
y*amino-n-' valeric  acid  If/  3*99  X 1CP11,  if/  1  *06  x  10~10 ; 
§-ammo-n-valeric  acid  If/  2*04  X 10~n,  If/  1*62  x  HP10. 
Curves  obtained  by  plotting  the  negative  logarithms 
of  the  above  figures  against  the  reciprocal  of  the 
distance  between  the  carboxyl  and  amino-groups  are 
straight  lines  (ef.  Maelnnes,  A.,  1928,  1326), 

C.  R.  Harington. 

Classical  thermodynamics  and  the  new 
problems  ol  chemical  dynamics,  H,  Damiang- 
vich  (Anal  Soc,  dent.  Argentina,  1928,  105,  255 — 
271 ;  Chem.  Zentr.,  1928,  ii,  1067). 

Entropy  and  heat  of  evaporation.  W,  Hertz, 
(Z.  anorg.  Chem,,  1929, 179,  277— 278),— The  product 
of  the  entropy  and  the  cube  root  of  the  latent  heat  of 
evaporation  of  the  elements  has  an  approximately 
constant  value  for  each  group  of  the  periodic  table, 
and  also  for  certain  groups  of  metallic  halides. 

H,  F.  Gillre. 

Thermodynamics  of  mixtures.  V.  Fischer  (Z. 
Physik,  1929,  53,  138—147;  cf.  A.,  1928,  241).— 
Mathematical.  The  latent  heat  of  fusion  and  of 
vaporisation  of  a  binary  mixture  is  calculated  in 
terms  of  the  latent  heats  of  the  pure  materials,  A 
general  type  of  equation  is  derived  for  the  equilibrium 
conditions  for  a  binary  mixture.  An  equation  relat¬ 
ing  the  m,  p.  of  a  liquid  with  the  applied  pressure  is 
also  developed,  and  the  results  deduced  therefrom  for 
the  case  of  mercury  were  found  to  bo  in  good  agree¬ 
ment  with  the  values  measured  by  Bridgeman 
fProe.  Amer.  Acad.,  1911,  47,  432).  J.  W.  Smith. 

Equilibria  in  systems  containing:  surface 
distributed  phases.  N.  von  Raschevsky  (Z. 
Physik,  1928,  51,  571 — 583). — The  thermodynamics 
of  the  unimoleeular  films  which  form  on  the  surface 
of  some  solutions  has  been  developed  by  treating 
such  films  as  separate  phases.  R.  W.  Ltjnt. 

Hysteresis  phenomena  in  physico-chemical 
systems.  20*.  von  Raschevsky  (Z.  Physik,  1929, 
It  is  shown  that  the  state  of  any 
physico-chemical  system  which  has  several  equili¬ 
brium  states  with  fixed  external  conditions  depends 
on  the  previous  history  of  the  system.  Moreover, 
the  state  of  such  a  system  depends,  not  only  on  the 
path  followed  by  such  external  conditions,  but  also 


on  the  velocity  with  which  the  changes  are  carried 
out.  J.  W.  Smith, 

Equilibrium  and  reactions  in  systems  with 
very  large  specific  surface,  N.  von  Raschevsky 
(Z.  Physik,  1929,  53,  107—129;  cf.  A.,  1928,  474, 
690;  and  preceding  abstracts). — The  deductions 
draw?n  in  previous  papers  concerning  the  conditions 
•which  exist  in  drops  which  gradually  increase  in  size 
and  then  split  are  extended.  It  is  also  shown  that 
in  any  system  in  which  the  surface  energy  is  not 
negligible,  the  limitation  of  the  number  of  phases 
demanded  by  the  phase  rule  does  not  hold.  Various 
general  properties  of  such  systems  are  treated,  special 
reference  being  made  to  the  case  where  the  system 
has  several  equilibrium  conditions  and  hence  shows 
hysteresis  phenomena.  J.  W.  Smith. 

Metastability  of  elements  and  compounds  as 
a  consequence  of  enantiotropy  or  monotropy. 
XII,  Heat  of  dissolution,  I.  E,  Cohen  and  J, 
Kooy  (Z.  physikal.  Chem,,  1928,  139,  273—350; 
cf.  Person,  Ann.  Chim.  Phys.,  1851,  33, 437 ;  Bertlielot 
and  Ilosvay,  A.,  1884,  704). — The  effect  of  previous 
thermal  history  on  the  heat  of  dissolution  of  sodium 
and  potassium  chlorides,  potassium  sulphate  and 
nitrate,  and  thallium  sulphate  has  been  investigated, 
the  heats  of  dissolution  being  determined  at  20*00°  in 
the  adiabatic  calorimeter  previously  described  (A., 
1925,  ii,  402).  Details  of  the  method  and  full  data 
after  various  heat  treatments  and  cooling  are  given, 
together  with  a  discussion  of  previous  investigations 
on  each  of  the  salts  used. 

Kahlbaum’s  potassium  sulphate,  dried  at  300— 
350°,  showed  no  change  in  the  value  of  the  heat  of 
dissolution  when  recrystallised  from  water  or  when 
repeatedly  heated  below  its  transition  temperature. 
Other  heat  treatments,  however,  show  that  potassium 
sulphate  exists  in  two  modifications,  and  the  heat  of 
dissolution  of  the  a-form  when  diluted  with  400  mols. 
of  water  is  — 6284-^4  g.-cal./mol.  When  heated 
above  the  transition,  temperature,  initial  deviations 
from  this  value  occur  to  an  extent  which  depends  on 
the  rate  of  cooling.  The  salt  which  had  been  melted 
and  reacted  neutral  showed  a  deviation  equal  to  that 
of  the  calcined  salt,  and  potassium  sulphate  which 
reacted  alkaline  also  showed  a  marked  change  in  the 
heat  of  dissolution.  Since  deviation  and  decom¬ 
position  do  not  run  parallel,  this  behaviour  cannot 
be  ascribed  to  the  presence,  by  itself,  of  the  corre¬ 
sponding  base,  but  it  can  be  explained  by  the  retarding 
influence  of  the  base  on  the  velocity  of  the^  change 

3 - >a-PUS04,  On  keeping,  spontaneous  stabilisation 

to  the  a-form  occurs  in  all  the  cases  examined. 

Potassium  nitrate  also  shows  enantiotropy.*  ^  The 
heat  of  dissolution  of  the  form  stable  at  the  ordinary 
temperature  and  pressure  on  dilution  to  200  mols.  of 
water  is  — 8336±2  g.-cal./mol.  at  20*00°  and  on 
dilution  to  359  mols,  of  water  —8426 ±2  g.-eal.  at  20*5° 
(cf.  Roth,  A.,  1928,  22).  When  heated  above  the 
transition  temperature,  anomalous  values,  which 
return  to  the  normal  on  stabilisation  of  the  salt,  are 
obtained.  Melting  and  rapid  cooling  of  the  salt 
changes  the  heat  of  dissolution  only  slightly. 

Thallium  sulphate,  prepared  from  Kahlbaum’s  pure 
metal  and  pure  sulphuric  acid  with  platinum  as 
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catalyst,  recrystallised  from  water  and  dried  at  170° 
had  df  6*765  and  after  melting,  pulverisation,  and 
heating  at  170°,  6*771.  The  heat  of  dissolution  of 
the  rhombic  form,  diluted  to  3200  rack,  of  water,  is 
—7940 ±6^  g.-cai/raoL,  and  in  agreement  with 
Tammann  and  von  Sahmen  (A.,  1903,  ii,  356)  more 
than  one  modification  of  the  salt  is  considered  to  exist. 
Crystallisation  from  aqueous  or  from  pyridine-water 
solutions,  melting,  and  subsequent  quenching  or 
slow  cooling  always  yields  a  product  which  has  the 
same  heat  of  dissolution  as  that  of  the  salt  prepared 
by  crystallisation  from  water  and  dried  at  170°. 
Precipitation  from  aqueous  solution  by  the  addition 
of  methyl  or  ethyl  alcohol  yields  a  product  which 
gives  a  value  initially  different  from  the  original. 
This  product  is  concluded  to  be  a  mixture  of  poly¬ 
morphic  forms  of  thallium  sulphate. 

The  heat  of  dissolution  of  potassium  chloride 
diluted  to  200  mols,  of  water  is  —4373^2  g.-cal./mol, 
at  20*00°  and  —4191  ±2  g.-cal.  at  25*00°,  and  the 
former  value  is  quite  unchanged  by  various  heat 
treatments.  For  sodium  chloride  diluted  to  100 
mols.  of  water,  the  values  at  the  corresponding  tem¬ 
peratures  are  —1100^:4  and  —965^2  g.-cal./mol., 
respectively,  and,  contrary  to  Person  ( loc .  ciL)  and 
Berthelot  (loc.  ciL),  they  are  unaffected  by  the  previous 
heat  treatment.  In  both  cases,  the  deviations  from 
the  values  of  other  workers  are  so  large  that  standard 
values  for  the  heat  of  dissolution  of  these  two  salts 
cannot  be  given,  but  calorimetric  processes  and  not 
polymorphism  must  be  regarded  as  responsible  for  the 
lack  of  agreement  between  the  published  values. 

Finally,  it  is  re-emphasised  that  many  physical 
constants  are  invalidated,  by  insufficient  physical 
purification  of  the  substance  investigated.  This 
applies  especially  to  potassium  sulphate  and  nitrate, 
and  to  a  smaller  extent  to  thallium  sulphate,  and 
data  relating  to  these  substances  have  no  signi¬ 
ficance  unless  the  previous  history  of  the  salt  has 
been  taken  into  account.  L,  S.  Theobald. 

Transformation  o!  the  (3-phase  in  zinc-copper 
alloys.  Causes  of  the  disagreement  in  the 
results  of  different  investigators.  P.  Sard  Air 
(Z.  Metallk.,  1929,  21,  97— 98).—' The  widely  different 
positions  of  the  boundary  line  between  the  and. 
Pj+y  fields  in  copper-zine  alloys  found  by  various 
investigators  are  ascribed  to  insufficient  annealing; 
in  the  author’s  work  (J.  Inst.  Metals,  1925,  34,  258) 
annealing  was  continued  for  84  days  at  440°  (cf.  also 
A.,  1928,  955).  ‘  A.  R.  Powell. 

System  ferric  oxide  water.  G.  F.  Hxjttig  and 
H,  Gaksede  (Z,  anorg.  Chem.,  1929,  179,  49 — 76). — 
A  study  has  been  made  of  the  vapour-pressure  curves, 
X-ray  diagrams,  specific  heats,  chemical  reaction 
velocities,  velocities  of  dissolution,  and  catalytic 
activities  of  a  number  of  preparations  of  hydrated 
ferric  oxide,  and  the  following  conclusions  are  reached. 
The  freshly-prepared  hydrogel  is  amorphous,  and 
although  as  regards  the  total  composition  the  whole  of 
the  ferric  oxide  is  chemically  combined  with  water, 
probably  as  Fe(OH)3  or  Fe(OH)3,HgO,  at  any  given 
moment  a  certain  fraction  of  the  water  molecules  is 
mobile  within  the  colloid  and  unattached  to  definite 
ferric  oxide  molecules.  Careful  desiccation  of  the  gel 


until  the  composition  Fe2Q3,ELO  is  reached  results  in  | 
an  amorphous  substance  in  which  the  greater  number  j 
of  molecules  are  of  identical  composition.  Removal  I 
of  the  residual  water  is  very  difficult,  and  although  I 
this  may  be  effected  by  warming,  a  partial  conversion 
of  the  material  into  the  crystalline  form  is  unavoidable. 
The  hydrogels  may  be  kept  for  several  months  without 
crystallisation  setting  in,  although  changes  take  place 
in  the  activity  and  specific  heat.  The.  final  product 
of  ageing  is  goethite  or  crystalline  ferric  oxido  with, 
uncombined  water ;  in  presence  of  free  water  below  a 
temperature  somewhere  between  77°  and  228°,  the 
former  is  the  stable  phase,  whilst  above  this  tem¬ 
perature  the  latter  is  stable.  No  crystalline  hydrate 
other  than  goetliite  has  been  observed  in  an  ageing 
gel.  Although  ageing  at  the  ordinary  temperature 
tends  to  the  production  of  goethite,  a  certain  fraction 
of  the  gel  is  converted  into  eiystalline  ferric  oxide. 
Although  the  ferric  oxide-water  system  is  not  stable 
at  the  ordinary  temperature  the  velocity  of  form¬ 
ation  of  goethite  is  too  slow  to  bo  observed  in  the 
laboratory.  EL  F.  Gillbe. 

Double  sulphates  of  the  rare-earth  metals  and 
the  alkali  metals.  XII.  Sulphates  of  cerium 
(cerous)  and  caesium.  F.  Zambonini  and  8. 
Restaino  (Atti  R.  Accacl.  Liucei,  1929,  9,  131 — 
133 ;  cf.  A.,  1928,  957). — The  system  Ce2(S04)3“ 
Cs2S04~H20  has  been  investigated  at  25°.  Only  one  , 
compound  was  obtained,  viz.,  Ce2(S04)3,Cs2S04,8IL>0. 
which  is  stable  at  25°  in  contact  with  solutions  con¬ 
taining  from  1*5%  Cs2S04  and  54%  C%(S04)3  to 
about  46%  Cs2S04,  Some  crystallographic  data  are 
given.  O.  J.  Walker. 

Ternary  system  mercuric  chloride-mercuric 
iodide-water.  (Miss)  R.  Stigden  (J.C.S.,  1929, 
48S — 491).— The  system  has  been  examined  at  30s 
and  70°.  The  two  salts  are  mutually  soluble  in  the 
solid  state.  At  the  iodide  end,  two  series  of  mixed 
crystals  are  obtained,  corresponding  with  the  two 
forms  of  the  simple  iodide.  Their  stability  Is  dependent  : 
on  temperature  and  chloride  content.  Thera  is  no 
evidence  of  compound  formation  (cf*  Kohler,  A.,(  1879, 
1017)*  F,  J,  Wilkins. 

Ternary  system  water-sodium  nitrate- 
potassium  nitrate.  E.  Cohkeo  and  H.  Kromrach 
(Compt.  rend.,  1929,  188,  788— 790).— Solubility 
measurements  show  the  absence  of  mixed  crystals 
between  the  ordinary  temperature  and  100° ;  mixed 
crystals  appear  to  be  formed  at  105°.  J,  Grant. 

Equilibria  between  metals  and  salts  in  fused 
masses,  XVI.  Disturbances  of  equilibria  by 
additions,  and  their  calculation  by  the  new  mass 
action  law.  R.  Lorenz  and  G,  Schulz  [with  Ah 
Hbring,  P.  Wolfe,  and  J,  Silrerstein]  (Z.  anorsf. 
Chem.,  1929,  179,  97— 110).— Addition  of  inefe 
miscible  substances  such  as  sodium  chloride  or  anti¬ 
mony  to  the  equilibrium  Cd+PbCL  Pb+CdCL 
causes  a  displacement  of  the  equilibrium  which 
increases  up  to  a  certain  limit  as  the  quantity  added 
increases.  This  limiting  concentration  is  analogous^ 
to  the  infinite  dilution  of  solutions,  when  the  added  * 
substance  is  considered  as  the  diluent,  but  the  actual . 
concentrations  involved  are  much  greater,  and 
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although  with  increase  of  displacement  the  equili¬ 
brium  isotherms  approach  those  for  an  ideal  system, 
there  is  always  a  certain  deviation*  The  now  mass 
action  law,  however,  gives  satisfactory  results  for 
such  systems*  H.  F*  Gillbe. 

Indirect  analysis  of  a  chemically  single  phase 
in  a  system  composed  of  two  phases*  E. 
Wertz  [with  H.  Stamm]  (Z.  anorg.  Ghem.,  1920, 179, 
193 — 210). — The  composition  of  a  compound  A  which 
constitutes  phase  A  in  a  two-phase  system,  the  other 
phase  B  being  chemically  complex,  may  be  graphically 
determined  by  analysis  of  phase  B  and  of  a  mixture 
of  A  and  B  if  the  number  of  components  is  not  less 
than  three.  H.  F,  Gillbe. 

Heat  of  neutralisation  of  acetic  acid.  T.  W. 
Richards  and  B.  J.  Mair  (J.  Arner.  Chem*  Soc., 
1929,  51,  737—740), — The  heat  of  neutralisation  of 
acetic  acid  with  sodium  hydroxide,  each  substance 
being  at  a  dilution  of  1  mol.  in  100  mols,  of  water,  was 
measured  directly  at  20°.  With  the  aid  of  previously 
published  data,  the  values  at  other  concentrations 
were  calculated.  Graphical  extrapolation  yields  the 
value  13,650  g. -cal, /mol.  at  infinite  dilution. 

S.  K.  Tweedy. 

Thermochemical  behaviour  of  sodium  hydr¬ 
oxide  solutions.  T.  W.  Richards  and  L.  P.  Hall 
(J,  Aimer.  Ghem.  Soc.,  1929,  51,  731— 736).— The  heat 
of  dilution  of  NaOH.10H*O  was  determined  at  16° 
and  20°.  At  20°  heat  is  evolved  until  the  concen¬ 
tration  Na0H,17*5H20  is  reached,  after  which  heat 
is  absorbed*  The  specific  heats  of  some  concentrated 
solutions  are  calculated.  The  earlier  thermochemical 
data  on  sodium  hydroxide  solutions  obtained  by 
Richards  and  his  co-workers  are  recalculated.  Calcu¬ 
lation  yields  the  value  13,650  g.-caL/mol.  as  the  heat 
of  neutralisation  of  hydrochloric  acid  with,  sodium 
hydroxide  at  20°  at  infinite  dilution, 

S.  K.  Tweedy. 

Heats  of  dissolution  of  some  salts  in  water  and 
ethyl  alcohol  solutions.  J*  R*  Partington  and 
W,  E.  Soper  (Phil.  Mag.,  1929,  [vii],  7,  209- — 247). — 
The  heats  of  dissolution  and  dilution  of  potassium 
chloride,  potassium  thiocyanate,  sodium  thiocyanate, 
anhydrous  cupric  chloride,  and  anhydrous  calcium 
nitrate  in  water,  and  of  sodium  thiocyanate,  anhydrous 
cupric  chloride,  and  anhydrous  calcium  nitrate  in 
ethyl  alcohol  have  been  determined.  The  values  for 
potassium  chloride  in  water  were  determined  to  check 
the  accuracy  of  the  method  adopted* 

A.  E*  Mitchell. 

Heats  of  combustion  of  organic  compounds. 
-M.  S.  Kharasch  (Bur.  Stand.  J.  Res.,  1929,  2,  359 — 
430). — The  literature  on  the  heats  of  combustion  of 
organic  compounds  is  critically  reviewed,  and  a  table 
of  best  values  compiled,  containing  all  available 
data.  The  tables  are  arranged  according  to  the 
types  of  the  organic  substances,  and  compounds  are 
also  indexed  by  formula*  A  full  bibliography  is 
given,  A  method  for  calculating  the  heats  of  com¬ 
bustion  of  organic  compounds  from  the  structural 
formulas  is  described.  It  is  assumed  that  the  heat 
generated  is  due  to  the  displacement  of  the  electrons 
between  the  carbon  and  oxygen  atoms.  When  the 
initial  and  final  states  of  the  carbon  atom  correspond 


with  methane  and  carbon  dioxide  the  net  energy 
liberated  is  taken  as  26-05  kg.-cal*j5/electron/mole. 
The  general  formula  for  the  heat  of  combustion,  Q, 
is  Q=s 28*05#,  where  N  is  the  number  of  electrons, 
plus  structural  correction  factor  when  the  electrons 
are  displaced  as  compared  with  their  position  in 
methane.  These  correction  factors  are  tabulated. 
The  calculated  values  are  given  in  the  tables  for  com¬ 
parison  with  the  observed  values. 

C.  J.  Smithells, 

Specific  heats  and  vapour  pressures  of  systems 
formed  from  water  and  the  oxides  of  zirconium, 
thorium,  and  tin.  G.  F.  Hutteg,  S.  Magiek- 
kxewicz,  and  J.  Fichmann  (Z*  physikal.  Chem,,  1929, 
141,  1—34). — Changes  in  such  systems  which  are 
usually  attributed  to  “  ageing  ”  may  be  followed  by 
means  of  specific  heat  measurements.  Measurements 
made  with  preparations  of  varying  water  content  in 
the  systems  Zr02-H20,  Tli02™H20?  and  Sn02~H2G  by 
the  method  of  Huttig  and  Wehling  (A.,  1926*  1103) 
show  that  the  relation  between  the  specific  heat  and 
the  water  content  is  given  as  a  first  approximation 
by  logc  c0/c~~fc/AT,  where  c0  is  the  molecular  heat  of 
pure  water,  c  is  the  molecular  heat  of  the  hydrate 
containing  N  mols.  of  water  to  1  mol.  of  oxide,  and  k 
is  an  empirical  constant.  Vapour-pressure  measure¬ 
ments  have  also  been  made  and  a  similar  connexion 
is  found  to  hold  between  the  vapour  pressure  and 
water  content.  The  changes  in  the  "  ageing  ” 
process  are  discussed.  O.  J,  Walker. 

Entropy  decrease  of  a  thermodynamic  system 
by  the  intervention  of  an  Intelligent  being. 
L*  Szilard  (Z.  Physik,  1929,  53,  840—856).— 
Theoretical  W.  E*  Downey. 

Electrolytic  transport  of  water  in  0*lAr- 
solutions  of  hydrobromic  acid.  J.  Baboroysky 
and  A*  Wagner  (Chem.  Listy,  1929,  23,  97—98),— 
When  96,490  coulombs  are  passed  through  a 
0*1  Absolution  of  hydrobromic  acid  0*860  g.-mol  of 
water  is  transported.  The  transport  number  of  the 
cation  is  0*867*  The  value  obtained  is  greater  in  the 
presence  of  a  parchment-paper  membrane  than  in  its 
absence.  R.  Truszkowski. 

Calibration  of  conductivity  cells  for  use  with 
dilute  solutions.  I.  At  18°.  C*  W.  Davies 
(Trans.  Faraday  Soc.,  1929,  25,  129— 133)— The 
equation  A™129*8o— ■ 79«SO%  where  G  is  the  equi¬ 
valent  concentration,  is  suggested  for  the  determin¬ 
ation  of  conductivity  cell  constants  at  18°  for  concen¬ 
trations  up  to  0*001#,  Kohlrauseh  and  Maltby’s 
solvent  correction  for  the  conductivity  data  for 
potassium  chloride  is  modified  to  take  into  account 
the  interionic  forces,  and  the  conductivity  values  are 
thereby  reduced  by  0*06  unit  or  more*  The  differences 
between  the  calculated  and  the  corrected  experimental 
results  are  of  the  order  of  0*02%  (ef.  following  abstract). 

J.  Grant. 

Calibration  of  conductivity  cells*  II.  Con¬ 
ductivity  of  potassium  chloride  at  25°.  J. 
Grindery  and  C.  W.  Davies  (Trans*  Faraday  Soc,, 
1929,  25,  133 — 137). — Corrected  conductivity  deter¬ 
minations  (cf .  preceding  abstract)  of  aqueous  potassium 
chloride  solutions  up  to  0*0015#  at  25°  show  an 
average  deviation  of  0*025%  from  the  equation 
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A=  150*59—  1G9-0C1'2,  where  C  is  the  equivalent 
concentration.  The  equation  may  therefore  be  used 
for  cell  constant  determinations  at  25°.  J.  Grant. 

Measurements  of  conductivities  by  means  of 
oscillating  circuits.  S.  I),  Gehman  and  B.  B. 
Weatherby  (Phil.  Mag.,  1929,  [vii],  7,  567 — 569). — 
The  results  of  Burton  and  Pitt  (A.,  1928,  712)  for  the 
conductivities  of  various  solutions  by  means  of  an 
oscillating  valve  circuit  are  vitiated  by  the  changes  in 
distributed  capacity  caused  by  the  insertion  of  the 
tubes  containing  the  liquids  into  the  coils  of  the 
oscillating  system ;  such  capacity  changes  produce 
serious  frequency  changes  in  the  circuit.  Experi¬ 
mental  results  are  described  which  indicate  that  the 
effects  obtained  by  Burton  and  Pitt  arc  due  primarily 
to  the  dielectric  constants  of  the  liquids  and  not  to 
their  conductivities.  A.  E.  Mitchell. 

Calculation  of  the  conductivity  of  water.  J.  L. 
Linschoten  (Chem,  Weekblad,  1929,  26,  198 — 
202). — Two  methods  are  given  for  the  construction  of 
nomograms  which  permit  the  required  conductivities 
to  be  obtained  without  calculation.  S.  I,  Levy. 

Conductivity  of  strong  electrolytes  for  high- 
frequency  currents.  H.  Zahn  (Z.  Pliysik,  1928, 
51,  350— 354).— The  conductivities  of  magnesium 
sulphate  and  copper  sulphate  solutions  for  high- 
frequency  current  (X=l  metre)  have  been  compared 
with  the  conductivities  for  direct  current  by  determin¬ 
ing  the  concentration  of  potassium  chloride  solution 
which  has  the  same  conductivity  for  the  high-fre¬ 
quency  current  as  the  solution  under  investigation. 
The  conductivities  for  direct  current  being  known,  and 
assuming  the  change  for  potassium  chloride  which  was 
derived  by  Debye  and  Falkenhagen  (A.,  1928,  957), 
the  changes  in  the  conductivities  of  the  other  salts  are 
deduced  and  found  to  bo  in  good  agreement  with  the 
theoretical  values.  J.  W.  Smith. 

High-frequency  conductivity  of  aqueous 
solutions  of  electrolytes.  H.  Rieckhoff  and  H. 
Zahn  (Z.  Physik,  1929,  53,  61 9 — 627 ) . — The  increase 
in  conductivity  for  alternating  currents  of  high 
frequenc}^  of  aqueous  electrolytes  has  been  further 
investigated  over  an  extended  range  of  concentrations. 
There  is  good  agreement  with  the  theory  of  Debye  and 
Falkenhagen.  A.  J.  Mee. 

Conductance  of  mixed  solutions  of  lead 
nitrate  and  ammonium  nitrate.  G.  Malquori 
(Atti  R.  Accad.  Lined,  1929,  [vi],  9,  231 — 233 ;  cf. 
this  vol.,  141). — The  conductance,  corrected  for 
viscosity  effects,  of  lead  nitrate  solutions  increases 
with  rise  of  temperature  from  10°  to  60°  for  concen¬ 
trations  between  0*45  and  1*35  equiv. /litre.  The 
increase  is  rapid  between  50°  and  60°.  For  solutions 
of  ammonium  nitrate  under  similar  conditions  the 
conductance  decreases.  The  conductance  of  mixed 
solutions  with  moderately  high  concentrations  of 
ammonium  nitrate  decreases  with  temperature.  A 
decrease  is  found  also  with  solutions  rich  in  lead 
nitrate  excepting  when  the  concentration  of  ammonium 
nitrate  is  rather  low.  In  the  latter  case,  Pb(N03)2 
1*3525,  HH4N03  0*4773  equiv. /litre,  the  conductance 
decreases  up  to  35°,  and  passes  through  a  maximum 
at  about  50°.  This  behaviour  is  attributed  to  com¬ 


plex  salt  formation  with  the  probable  existence  of  a 
Pb(N03)4"  ion.  F.  G.  Tryhorn. 

Electrochemistry  of  ethereal  solutions.  II, 
System  arsenic  trichloride-ethyl  ether.  M. 
U ss an o vttsch  (Z.  physikal.  Chem.,  1929,  140,  429— 
434;  cf.  A.,  1927,  315). — -The  electrical  conductivities 
of  0 — 100%  solutions  of  arsenic  trichloride  in  ethyl 
ether  have  been  determined  at  18°.  Up  to  40% 
AsCl3  the  specific  conductance  is  very  small ;  the 
increased  conductivity  at  higher  concentrations  shows 
a  maximum  at  94%  AsC13.  The  temperature  co¬ 
efficient  of  the  conductivity  is  negative  at  all  concen¬ 
trations.  The  variation  of  the  molecular  conductivity 
with  the  dilution  is  abnormal  when  referred  to 
arsenic  trichloride  as  the  electrolyte ;  taking  ethyl 
ether  as  the  electrolyte  there  is  a  steady  rise  in  the 
conductivity  with  dilution.  The  conductivity  curves 
are  analogous  to  those  of  tho  system  AsBr3-Et20. 
The  decomposition  potential  of  a  68*81%  solution  of 
arsenic  trichloride  in  ether  at  18°  is  1*22  volts.  On 
electrolysis  arsenic  is  deposited  at  the  cathode  in 
quantitative  agreement  with  Faraday’s  law. 

0.  J.  Walker. 

Wien’s  voltage  effect  in  electrolytes.  M. 
Bltjmentritt  (Ann.  Physik,  1929,  [v],  1,  195—215). 
— Onsager’s  improved  form  of  the  Debye-Hxickel 
theory  has  been  applied  to  Wien’s  voltage  effect,  and 
good  agreement  with  the  experimental  data  is  obtained 
for  field  strengths  up  to  25,000  volts/cm.,  the  only 
exceptions  being  with  ions  of  very  high  valency. 

R.  A.  Morton. 

Dielectric  measurements  as  a  rapid  means  ol 
water  determination.  E.  Berliner  and  R.  Ruter 
(Kolloid-Z.,  1929,  47,  251 — 257). — A  simple  apparatus 
for  the  measurement  of  dielectric  constants  is  de¬ 
scribed  and  it  is  shown  that  the  measurement  of 
dielectric  properties  can  serve  as  a  rapid  means  of 
determining  water  in  other  substances .  The  apparatus 
has  been  applied  to  the  measurement  of  the  dielectric 
constants  of  binary  non-conducting  liquid  mixtures 
and  aqueous  solutions  over  a  wide  range  of  composi¬ 
tion  and  results  are  given  for  aqueous  solutions  of 
methyl,  ethyl,  and  isopropyl  alcohols,  glycol,  glycerol, 
dextrose,  sucrose,  carbamide,  acetone,  and  for  the 
systems  benzene-ethyl  alcohol  and  benzene-nitro¬ 
benzene.  E.  S.  Hedges. 

Deposition  of  radium  and  other  alkaline-earth 
metals  at  the  dropping  mercury  cathode.  J. 
Heybovsky  and  S.  Berezicky  (J.  Czeehoslov.  Chem. 
Comm.,  1929,  1,  19 — 46). — Measurements  of  deposi¬ 
tion  potentials  (i.e.,  the  cathodic  potentials,  calomel 
electrode  being  zero,  at  which  the  slopes  of  the  cur¬ 
rent-voltage  curves  are  all  45°)  during  electrolysis, 
using  a  dropping  mercury  cathode  (cf.  A.,  1923,  ii, 
119),  have  been  increased  in  sensitivity  partly  by  the 
introduction  of  an  auto-registering  apparatus  (the 
"  polarograph  ”)  and  partly  by  other  mechanical 
refinements. 

The  following  deposition  potentials  for  normal  ionic 
concentrations  are  found  ;  radium,  —1*718 ;  barium, 
— 1-761 ;  strontium,  —1*964;  magnesium.  —1*996; 
calcium,  — 2*047  volts.  Differences  in  the  deposition 
potentials  of  alkaline -earth  metals  are  large  enough 
for  the  deposition  of  each  of  them  from  a  mixture  to 
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be  followed.  Thus  the  deposition  of  radium  may  be 
followed  quantitatively  for  mixtures  with  barium 
when  the  ratio  radium  :  barium  falls  between  the 
limits  1  : 10  and  25  : 1  in  KHJf  concentrations. 
Traces  down  to  10~5  g.-equiv.  per  litre  of  radium  or 
barium  are  likewise  determinable  in  admixture  with 
alkalis  or  alkaline  earths,  but  strontium  only  in 
mixtures  with  alkaline  earths  or  lithium. 

The  polarographic  method  has  been  used  to  obtain 
the  solubilities  of  sparingly  soluble  salts ;  even  in  the 
presence  of  excess  of  other  electrolytes  it  enables  the 
concentrations  of  small  quantities  of  certain  ions 
to  bo  determined.  The  following  measurements 
are  recorded  :  barium  sulphate  in  O' •  00 IN- lithium 
chloride,  3x  10-5  g.-equiv.  per  litre  (a  marked  ageing 
elect  is  observed,  freshly-precipitated  barium  sulphate 
being  eight  times  as  soluble  as  a  specimen  30  hrs.  old) ; 
barium  carbonate  in  0*1AT-Iithium  chloride,  8*2  X  IQ"4 
g.-equiv.  per  litre,  in  water  5*7  X  1Q~*N ;  strontium 
sulphate  in  0*001  A-  and  0*01A -lithium  chloride 
MxICHA7  and  TSxKHA,  respectively,  in  water 
1*5  X  lO^N ;  strontium  carbonate  in  water  2*8  X  iQ-*N ; 
strontium  oxalate  in  water  5*6xKHAr  ;  calcium 
oxalate  in  water  1x10 -*N  (all  at  18°). 

Evolution  of  hydrogen  accompanies  the  deposition 
o!  magnesium  and  beryllium ;  by  this  means  small 
quantities  of  magnesium  can  be  determined. 

“  Adsorption  currents  ”  due  to  ionic  adsorption  at 
the  cathodic  mercury-solution  interface  were  observed 
in  all  solutions  more  concentrated  than  0-Q01N  and 
were  plainly  indicated  on  current-voltage  curves  of 
solutions  of  the  heavy  alkaline  earths.  Illustrations 
of  polarographic  titrations  of  barium,  strontium,  and 
calcium  ions  are  given.  R.  J.  W.  Le  FijvRE.  ^ 

Electrolytic  solution  tension  and  the  ionic 
state.  V.  Calculation  of  electrolytic  solution 
tension.  Mechanism  of  electrolytic  dissoci¬ 
ation.  Nature  of  the  ionic  state.  EL  Freden- 
Hagen  (2.  phvsikal.  Chem.,  1929,  140,  435 — 474 ;  cf. 
A.,  1928,  1316;  this  vol.,  397). — A  theoretical  discus¬ 
sion  of  the  causes  of  electrolytic  dissociation  and 
of  the  nature  of  the  ionic  state.  The  thermodynamic 
treatment  of  electrolytic  solution  forces  given  in  the 
previous  papers  is  summarised  and  a  mechanism  of 
electrolytic  dissociation  is  put  forward.  If  KA  repre¬ 
sents  a  molecule  of  the  solvent,  then  the  chemical 
affinities  of  the  two  components  It  and  A  are  not 
completely  saturated  by  their  union  to  form  a  mole¬ 
cule.  The  molecule  K  A  will  be  partly  dissociated  into 
its  constituents  It  and  A,  each  of  which  will  have  a 
certain  affinity  for  the  dissolved  substance  and  thereby 
decrease  its  chemical  "  activity.5’  The  solution  ten¬ 
sion  of  a  substance  depends  on  the  difference  of  its 
affinities  for  the  two  constituents  It  and  A,  becoming 
zero  when  they  are  equal,  and  is  therefore  a  function 
of  the  internal  forces  in  the  solvent  molecule.  The 
experimentally  determined  electrolytic  solution  ten¬ 
sions  are  of  the  order  of  magnitude  required  by  the 
preceding  assumptions.  Further  evidence  for  the 
theory  is  obtained  from  a  consideration  of  the  poten¬ 
tial  series  of  the  elements  in  various  solvents,  of  the 
dissociation  of  water  and  molten  salts,  and  of  the  varia¬ 
tion  of  solution  tension  and  dissociation  with  the 
temperature.  O.  J.  Walker. 


E.M.F,  of  uni-univalent  halides  in  con¬ 
centrated  aqueous  solutions.  EL  8.  Harnkd 
(J.  Amer.  Chem.  Soc.,  1920,  51,  416—427).—' The 
E.M.F.  at  25°  are  recorded  for  flowing  amalgam  cells  of 
the  type  Ag|AgXp!X(c)jMJHg|hlX(0»lJf)|AgX|Ag 
in  which  M=I£,  Na,Li,  X— Cl,Br  and  c  varies  between 
0*05  and  4Jf.  For  the  less  concentrated  solutions, 
the  results  deviate  uniformly  from  the  additive  rela¬ 
tionship  postulated  by  Maclnnes  and  by  Harned  (A., 
1920,  ii,  664).  The  observed  activity  coefficients  for 
the  sodium  and  potassium  salts  agree  well  up  to  2 M 
with  those  calculated  by  Huckel’s  equation ;  above 
this  concentration  the  calculated  values  become 
progressively  smaller  than  the  observed .  The  activity 
coefficients  lor  the  lithium  salts  are  also  recorded.  A 
comparison-  of  the  activity  coefficients  obtained  with 
those  calculated  from  vapour  pressure  data  is  con¬ 
sidered  to  confirm  the  accuracy  of  the  E.M.F.  method 
here  employed.  8.  IsL  Tweedy. 

Oxidation-reduction  potentials,  I,  Ferric- 
ferrous  [iron]  electrode,  S.  Popov  and  A.  H. 
Kunz  (J.  Amer.  Chem.  Soc.,  1929,  51,  382—394).— 
E.M.F.  measurements  were  made  on  the  cell 
Pt,BL  |HC1  |HCl+FeCl3+FeCl2  |Ft,  the  liquid  junction 
potential  being  kept  constant  by  the  use  of  a  flowing 
junction.  By  plotting  a  function  of  the  potential 
against  the  concentration  of  the  ferrous  chloride  for 
several  values  of  the  latter  and  extrapolating  to  zero 
concentration  the  junction  potential  is  eliminated, 
and  by  plotting  the  potential  for  various  acidities 
against  the  acid  concentration  and  again  extra¬ 
polating  to  zero  concentration  the  influence  of  the 
acid  is  eliminated.  The  value  obtained  for  the  normal 
oxidation-reduction  potential  of  the  ferric -ferrous  non 
electrode  is  —0*7477  volt,  in  substantial  agreement 
with  the  value  derived  from  equilibrium  measure¬ 
ments  (cf.  Noyes  and  Brann,  A,.  1912,  ii,  916)  and  with 
the  value  calculated  on  the  basis  of  ionic  strength. 

S.  K.  Tweedy. 

Oxidation  potentials  of  some  hypochlorite 
solutions.  V.  EL  Remington  and  H.  M.  Trimble 
(J,  Physical  Chem.,  1929,  33,  424— 434).—' The  oxid¬ 
ation  potentials  of  hypochlorous  acid  and  sodium 
hypochlorite  solutions  in  various  solutions  have  been 
determined .  Reproducible  results  with  smooth 
platinum  wire  electrodes  could  be  obtained  only  after 
treating  the  electrode  with  hot,  concentrated  nitric 
acid  for  10 — 15  min.,  cooling  and  washing  with  con¬ 
ductivity  water,  drying,  and  heating  the  wire  electric¬ 
ally  to  dull  redness  for  1—2  min.  and  placing  at  once 
in  the  electrolyte.  The  passage  of  a  current  of  carbon 
dioxide  through  sodium  hypochlorite  solution  mark¬ 
edly  increases  the  oxidation  potential  and  even  traces 
of  this  gas  cause  an  increase  of  0*05 — 0*1  volt.  The 
oxidising  power  of  hypochlorites  in  solution  as 
measured  potentiometrically  increases  with  an  increase 
in  hydrogen-ion  concentration,  and  the  amount  of 
added  acid  or  base  as  well  as  the  hypochlorite  content 
can  be  approximately  determined  by  electrometric 
titration.  Solutions  buffered  with  alkali  phosphate, 
carbonate,  or  hydrogen  carbonate  are  more  stable 
and  give  potentials  w  hich  are  more  readily  reproduced 
than  those  of  unbuffered  solutions. 

L.  S.  Theobald. 
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Oxidation-reductioii  systems  of  biological 
significance.  III.  Mechanism  of  the  cysteine 
potential  at  the  mercury  electrode.  E.  S.  G. 
Barron,  L.  B.  Flexner,  and  L.  Michaeus  (J.  Biol. 
Chem.,  1929,  81,  743 — 754). — The  behaviour  of  the 
mercury  electrode  in  a  solution  of  cyanide  is  closed 
similar  to  its  behaviour  in  one  of  cysteine  (cf.  A., 

1928,  1330);  this  is  due  to  the  fact  that  cysteine 
reacts  with  metallic  mercury  to  form  an  undissociated 
compound  which  is  apparently  identical  with  that 
described  by  Brenzinger  (A.,  1892,  1111)  in  the  same 
way  that  it  reacts  with  cyanide  to  form  undissociated 
mercuric  cyanide.  This  accounts  for  the  hitherto 
unexplained  fact  that  the  potential  established  at  the 
mercury  electrode  in  a  solution  of  cysteine  is  inde¬ 
pendent  of  the  concentration  of  the  latter ;  it  indicates 
further  that  observations  made  on  the  “  ej^stine- 
cysteine  ”  system  at  the  mercury  electrode  are  in 
reality  applicable  only  to  the  cysteine-mercuric 
cysteinate  ”  system,  and  may  not  bear  any  relation¬ 
ship  to  the  properties  of  the  cystine-cysteine  system 
under  physiological  conditions. 

C.  R,  Harington. 

Maxima  on  the  current-voltage  curves.  III. 
Electrolysis  of  mercury  salt  solutions  with 
dropping  and  steady  mercury  cathodes.  P. 
Herasymenko,  J.  Heyroysky,  and  K.  TanOakivsky 
(Trans.  Faraday  Soe.,  1929,  25.  152 — 159). — Deter¬ 
minations  of  the  current-voltage  curve  maxima  and 
the  corresponding  changes  in  interfacial  tension  during 
the  electrodeposition  of  mercury  at  a  dropping  mercury 
cathode  (A.,  1928,  372,  696)  and  at  a  stationary 
cathode  formed  by  a  large  drop  of  mercury  in  the 
bottom  of  the  cell,  gave  analogous  results  for  both 
cathodes,  but  were  least  reproducible  for  the  latter. 
According  to  Heyrovsky  s  theory  (?oc.  cit.)  the  dis¬ 
continuous  decrease  in  current  shown  by  the  curves 
and  the  associated  concentration  polarisation  are  due 
to  the  formation  of  an  interfacial  layer  free  from 
mercury  salts  which  prevents  further  adsorption  at 
the  cathode  interface.  Preferential  adsorption  is  con¬ 
sidered  to  explain  the  suppression  of  the  maxima  on 
the  addition  of  adsorptive  matter  or  of  an  indifferent 
electrolyte.  J.  Grant, 

Inversion  of  the  photovoltaic  effect  by  hydroxyl 
and  hydrogen  ions.  G.  Athanasixt  (Compt.  rend., 

1929,  188,  786 — 78S). — Addition  of  hydroxyl  ions  to 
photo-electric  cells  containing  neutral  potassium 
chloride  as  electrolyte  destroys  or  inverts  the  positive 
photo-electric  effect  shown  by  the  electrodes  Agl 
Agl,  Ag  | AgBr,  Cu|Cu2I2,  CujCu2Br2,  and  HgjHgJ^, 
and  increase  the  negative  effect  shown  by  the  Ag  |Ag2S 
electrode.  The  positive  effect  of  the  oxidised  copper 
electrode  is  increased  by  the  addition  of  hydrogen 
ions.  Halogens  liberated  at  the  electrode  by  the 
action  of  light  are  probably  removed  from  the  sphere 
of  action  by  interaction  with  the  ions  of  the  electrolyte. 

J.  Grant. 

Becquerel  effect,  II.  I.  Lifschitz  and  S.  B. 
Hooghoudt  (Z.  physikal.  Chem.,  1929,  141,  52 — 70; 
cf.  A.,  1927.  423,  942). — The  Becquerel  effect  is  dis¬ 
cussed  from  the  point  of  view  of  Winther  (A..  1928, 
247),  who  suggested  the  necessity  of  distinguishing 
between  the  surface  effects  at  light-sensitive  electrodes 


(effect  of  the  first  kind)  and  the  volume  effects  in  the 
electrolytic  solution  (effect  of  the  second  kind).  It  is 
shown  that  it  is  not  easy  to  distinguish  between  these 
two  effects.  The  effect  of  the  second  land  does  not 
depend  on  a  simple  photochemical  displacement  of  an 
equilibrium  such  as  occurs  in  a  cerous-ceric  salt  solu¬ 
tion,  for  in  the  latter  the  changes  in  photochemical 
potential  do  not  represent  a  true  Becquerel  effect. 

The  Becquerel  effect  occurs  also  with  lion-aqueous 
solutions,  and  is  greatly  dependent  on  the  wave¬ 
length  of  the  radiation  and  on  the  nature  of  the  solvent 
and  of  the  ions  present,  but  the  nature  and  size  of  the 
electrode  have  no  appreciable  influence.  Measure¬ 
ments  of  the  effect  with  open  circuit  give  only  the 
sign  and  order  of  magnitude  of  the  effect.  The 
mechanism  of  the  Becquerel  effect  is  discussed. 

O.  J.  Walker, 

Theory  of  chemical  reaction  velocity.  N. 
Semenov  (Z.  physikal.  Chem.,  1929,  B,  2,  161— 
168). — Mathematical.  The  kinetics  of  chain  reactions 
are  considered,  taking  into  account  secondary  activ¬ 
ation  of  molecules  taking  part,  as  well  as  the  primary 
activation.  From  the  equations  the  theoretical  con¬ 
ditions  for  explosion  are  calculated.  Where  experi¬ 
mental  results  are  available  they  are  in  agreement 
with  theory.  A.  J.  Mee. 

Kinetics  of  combination  of  hydrogen  and 
oxygen.  N.  Semenov  (Z.  physikal.  Chem.,  1929, 
B,  2,  169 — 180) . — Mathematical.  The  kinetics  of  the 
reaction  are  developed  on  somewhat  different  lines 
from  the  treatment  of  Gibson  and  Hinshelwood  (A., 
1928,  960),  use  being  made  of  the  Einstein-Smolu - 
chowski  formula  for  calculating  the  length  of  the  chain. 
The  reactions  which  arc  supposed  to  occur  are  H+ 
02=H02 :  H02+H2^H202+H ;  2H202==2H20+ 

02.  The  average  number  of  elementary  reactions 
in  the  chain  is  calculated  when  an  inert  gas  is  pre¬ 
sent,  an  increase  in  the  reaction  velocity  being 
indicated  in  agreement  with  the  experimental  results 
of  Gibson  and  Hinshelwood.  The  relationship  be¬ 
tween  the  number  of  elementary  reactions  and  the 
partial  pressure  of  the  inert  gas  is  calculated.  It  is 
necessary  to  make  two  assumptions,  viz,,  that  the 
diameters  of  all  molecules  concerned  except  H02  are 
equal,  and  that  the  diameter  of  the  HOo  molecule 
is  much  larger  than  that  of  the  other  molecules.  With 
these  assumptions,  the  relationship  is  calculated  for 
nitrogen  and  helium.  It  is  concluded  that  the  effect 
of  the  inert  gas  is  to  increase  the  length  of  the  chain. 
The  temperature  coefficient  of  the  reaction  and  the 
conditions  for  explosion  are  worked  out.  The  latter 
agree  with  experiment.  The  order  of  the  reaction 
is  also  investigated.  There  are  three  ways  in  which 
the  hydrogen  molecule  may  be  broken  down  into 
atoms  :  (1)  by  the  absorption  of  radiation,  (2)  by 
collision  with  another  molecule  moving  sufficiently 
rapidly.  (3)  by  rebounding  from  the  wall  of  the  vessel 
with  sufficient  energy.  These  three  are  examined,  and 
the  first  two  are  found  to  be  insufficient  to  explain  the 
reaction.  Using  the  third  method,  the  equation  for 
the  reaction  velocity  obtained  is  e[H2]2([H2]+ 
[OJ),  where  w  is  the  reaction  velocity  and  [Ho]  and 
[Oo]  are  the  partial  pressures  of  the  gases.  This  is 
in  fairly  good  agreement  with  experiment.  The  effect 
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of  the  addition  of  an  inert  gas  on  the  secondary 
activation  is  also  considered.  The  experimental  curve 
between  log  p  and  l/T,  where  p  is  the  minimum 
explosion  pressure  at  a  temperature  T ,  is  given  and  it 
is  shown  that  below  a  certain  temperature  the  curve 
can  be  explained  on  theoretical  grounds. 

A.  J.  Mee. 

Thermal  decomposition  of  ozone  at  low  press¬ 
ures.  L.  S.  Kassel  (Z,  physikal.  Chem.,  1929,  JB, 
2,  264 — 265 ;  cf.  Riesenfeld  and  Schumacher,  this  voL, 
146). — It  has  been  shown  that  reactions  which  are  of 
the  second  order  at  high  pressures  agree  with  the  first 
order  equations  at  low  pressures,  and  for  yet  smaller 
pressures  with  the  second  order  equations  with 
increased  velocity  coefficient.  Ozone  shows  this 
phenomenon  in  its  decomposition  at  low  pressures. 
The  homogeneity  of  the  reaction  is  still  uncertain. 

A.  J.  Mee. 

Retardation  period  in  spontaneous  ignitions 
and  explosions.  M.  Brunner  (Helv,  Chim.  Acta, 
1929,  12,  295— 304).— The  cause  of  the  induction 
period,  which  is  found  to  occur  with  certain  gaseous 
mixtures  before  ignition  or  explosion  after  the  ignition 
temperature  has  been  reached,  is  discussed  and  an 
explanation  is  proposed  based  on  recent  theories  of  the 
mechanism  of  chain  reactions  (Semenov,  Hinshcl- 
wood).  During  the  retardation  period  ignition  or 
explosion  does  not  take  place,  because  owing  to  the 
deactivating  action  of  the  walls  of  the  vessel  a  suffi¬ 
cient  number  of  reaction  centres  is  not  formed.  The 
activity  of  the  deactivating  centres  is  gradually 
diminished  through  adsorption  of  the  slowly-formed 
reaction  products,  until  finally  the  formation  of  new 
reaction  centres  predominates,  and  ignition  or  explo¬ 
sion  can  occur.  Experimental  data  on  the  effect  of 
various  factors  on  the  induction  period  (e.p.,  temper¬ 
ature,  pressure,  composition  of  the  gaseous  mixture, 
and  nature  of  the  surface  of  the  vessel)  support  the 
proposed  mechanism.  0.  J.  Walker. 

Kinetics  of  combustion  of  carbon  monoxide. 
V.  S.  Finkelstejn  and  V.  P.  Maschovetz  (J.  Russ. 
Phys.  Chem.  Soc.,  1928,  60,  1601— 1628).— The 
catalytic  activity  of  oxides  and  silicates  of  iron, 
aluminium,  and  of  other  metals  was  investigated. 
The  first  silicate  investigated  was  glass,  either  in  the 
form  of  the  walls  of  the  containing  vessel  or  as  thin- 
walled  tubes  contained  in  a  flask.  All  experiments 
were  carried  out  at  500°,  except  those  with  ferric 
oxide,  which  was  investigated  at  300°.  Results  were 
calculated  from  a  termoleeular  reaction  equation,  the 
concentrations  being  expressed  in  partial  pressures. 
The  velocity  of  the  reaction  was  found  to  diminish, 
even  under  constant  conditions,  in  successive  experi¬ 
ments.  The  same  was  observed  when  carbon  dioxide 
was  passed  through  the  reaction  vessel  for  some  time 
before  combustion  began.  The  surface  could  be  re¬ 
activated  by  treating  with  nitric  acid ;  exposure  to  air  or 
Yv ashing  with  water  is  not  so  effective.  Fall  in  activity 
is  explained  by  assuming  adsorption  of  the  carbon 
dioxide  by  the  glass  surface  on  which  it  is  held  by 
chemical  forces.  All  the  results,  together  with  those 
obtained  with  alumina,  indicate  termoleeular  reactions. 
The  reaction  mechanism  assumed  is  that  suggested 
by  Langmuir  (A.,  1922,  ii,  629),  but  it  is  assumed  that 


two  molecules  of  carbon  monoxide  collide  with  one 
molecule  of  oxygen  adsorbed  on  the  glass.  Ferric 
oxide  as  a  catalyst  was  investigated  with  the  view  of 
determining  the  effect  of  temperature  on  the  kinetics 
of  the  reaction.  From  k  determined  at  different 
temperatures  for  the  same  composition  of  the  reaction 
mixture,  the  mean  energy  of  activation  is  determined 
and  is  found  to  be  23*9  kg. -cal.  per  mol. 

A.  Freiman. 

Combustion  of  well-dried  carbon  monoxide 
and  oxygen  mixtures.  III.  W.  A.  Bone,  F.  R. 
Weston,  and  D.  A.  Winter  (Proc.  Roy.  Soc.,  1929, 
A,  123,  2S5— 291), — In  continuation  of  previous  work 
(Bone  and  Weston,  A.,  1926,  480)  a  study  has  been 
made  of  the  ignitibility  of  mixtures  of  (approximately) 
2  vols.  of  carbon  monoxide  and  1  vol.  of  oxygen, 
dried  over  phosphorus  pentoxide  for  550 — 1000  days. 
The  fact  that  practically  no  difference  is  observed 
between  the  present  results  and  those  recorded  for 
a  drying  period  of  120 — -240  days  {loo.  cit.)  indicates 
that,  under  the  given  experimental  conditions,  the 
utmost  limits  of  phosphorus  pentoxide  drying  can  be 
reached  in  about  6  months,  and  it  is  concluded  that 
a  highly  purified,  rigidly  dried  2C0+02  mixture  will 
still  explode  and  propagate  flame  if  a  sufficiently 
powerful  igniting  spark  be  used.  The  minimum  spark 
energy  required  in  any  given  case  depends,  not  only 
on  the  character  of  the  discharge,  but  also  on  the 
material  and  shape  of  the  electrodes ;  with  “  pointed  ” 
platinum  electrodes,  a  spark  of  smaller  energy  sufficed 
than  when  rt  balled  ”  electrodes  were  used. 

L.  L.  Rircumshaw. 

Kinetics  in  streaming  reaction  systems.  H. 
Schmid  (Z.  physikal.  Chem.,  1929,  141,  41 — 51). — A 
method  of  determining  the  speed  of  a  chemical  reaction 
in  streaming  reaction  systems  based  on  the  procedure 
of  Hartridge  and  Roughton  (A.,  1925,  ii,  47 :  1926, 
1213)  is  described.  The  course  of  the  reaction  is 
followed,  not  by  physical  methods,  but  by  “  quench¬ 
ing  ”  and  subsequent  analysis  of  the  reaction  mixture. 
It  is  claimed  that  the  method  is  applicable  to  the 
investigation  of  the  kinetics  of  rapid  reactions  in 
general  and  is  not  limited  to  a  small  number  of 
relatively  simple  reactions.  The  accuracy  of  the 
method  is  illustrated  from  a  study  of  the  decomposi¬ 
tion  of  nitrous  acid  in  time  intervals  of  less  than 
1  sec.  0.  J,  Walker. 

Decomposition  of  nitrogen  pentoxide.  II. 
H.  J.  Schumacher  and  G.  Serenger  (Z.  physikal. 
Chem.,  1929,  140,  281—290;  cf.  A.,  192S,  1099).— 
Contrary  to  the  results  of  Daniels,  Wulf,  and  Ivarrer 
(A.,  1923,  ii,  24),  ozone  is  found  to  have  no  retarding 
effect  on  the  decomposition  of  nitrogen  pentoxide. 
The  formation  of  nitrogen  pentoxide  from  nitrogen 
peroxide  and  ozone  has  been  investigated  and  the 
results  support  the  following  mechanism  :  N02+ 
03=N03+02j  N03+N02==N205.  It  is  shown  that 
the  oxide  N03  is  not  formed  as  an  intermediate  pro¬ 
duct  in  the  decomposition  of  nitrogen  pentoxide. 

R.  N.  Kerr. 

Reaction  between  nitrogen  pentoxide  and 
ozone,  II.  H.  J,  Schumacher  and  G.  Sprenger 
(Z.  physikal.  Chem.,  1929,  B,  2,  267—281 ;  cf.  A., 
1928,  1100). — The  rate  of  the  reaction  between 
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nitrogen  pentoxide  and  ozone  at  26°  and  36°  is  given, 
over  a  wide  range  of  concentrations,  by  the  equation 
dp](Mz=k[  N206]“'3[03]*'3,  where  k  has  the  value 
5*57  X  1(H  at  20°  and  3.1*2  X  Kh8  at  36°.  This  equation 
may  be  derived  theoretically  by  postulating  the  follow¬ 
ing  reaction  mechanism  :  (1)  N205 — ^NOo+O’SOgJ 
(2)  N02+03— >N03+02 ;  (3)  N03+N03™>2N02+ 
02 ;  (4)  N03+N02— >N206.  The  results  of  Tolman 
and  White  (A.,  1925,  ii,  682)  may  be  accounted  for  in 
the  same  way.  It  thus  follows  that  the  oxide  of 
nitrogen  which  gives  a  characteristic  absorption 
spectrum  when  nitrogen  pentoxide  and  ozone  are 
mixed  (cf.  Hautefeuille  and  Chappuis,  A.,  1882,  927) 
has  the  formula  N03.  R.  Cuthill. 

Reduction  of  permanganate  ion  by  chromic 
ion  in  acid  solution.  H.  A.  Tales  and  P.  S.  Roller 
(J.  Amor.  Chem.  Soc.,  1929,  51,  345— 359).— The 
above  reduction  was  investigated  at  25*1°  in  sulphuric 
acid  solution.  The  initial  slow  oxidation  is  rapidly 
autocatalysed  to  an  almost  linear  rate,  which  diminishes 
rapidly  near  the  end  of  the  reaction  (cf,  Schiloff,  A., 
1903,  ii,  720).  When  the  chromic  ion  is  in  excess  the 
reaction  is  bimolecular :  Mn04#+(^***=rCh0//+ 

Mn**’\  In  the  presence  of  manganous  ions  the  rate 
depends  on  the  ratio  Mn"/Mn04' ;  the  ions  Mn*** 
and  Mn**’*  are  formed  [see  eqn.  (3)  below],  which, 
and  especially  the  Mn**’*  ion,  oxidise  the  chromic  ion 
more  rapidly  than  the  permanganate  ion.  With 
decrease  in  the  ratio  Mn"/Mn04'  there  is  a  large 
increase  in  the  ratio  Mn****/Mn**\  The  Mn***  ions  are 
probably  present  in  the  form  of  complexes  with 
sulphuric  acid,  and  they  oxidise  indirectly  through 
Mn****,  A*.,  (1)  Mn(HS04)3^Mn"*+3HS04';  (2) 
Mn***  +  Mn(HS04)3  =  Mn"**  +  Mn"  +  3(HS0,)' ;  (3) 
2Mn" * = Mn’ * " + Mn* ’ ;  (4)  Mn""  +  Mn  **  +  Cr*"  + 
4H20=Cr04/+2Mn"+8H*.  The  unimolecular  nature 
of  (1)  is  demonstrated  and  its  velocity  coefficient 
calculated.  S.  K.  Tweedy. 

Kinetics,  quantum  efficiency,  and  temperature 
coefficients  of  the  decomp  osition  of  ferric  thio^ 
cyanate  and  the  bleaching  of  neocyanine  and 
some  other  photochemical  reactions  in  radi¬ 
ations  of  different  frequencies.  A.  EL  Bhatta- 
charyya  and  EL  R.  Dhar  (J.  Indian  Chem.  Soc., 
1929,  6,  143 — 154;  ef.  this  vol.,  37). — The  order  of 
reaction,  temperature  coefficient,  and  quantum  effi¬ 
ciency  of  the  following  reactions  have  been  determined 
in  radiations  of  different  wave-length  :  decomposi¬ 
tion  of  ferric  thiocyanate,  bleaching  of  neocyanine 
by  air,  and  reactions  between  sodium  lactate  and 
iodine,  sodium  tartrate  and  iodine,  chromic  acid  and 
citric  acid  >  chromic  acid  and  tartaric  acid,  and 
chromic  acid  and  lactic  acid.  The  first  two  reactions 
are  unimolecular  and  the  two  reactions  with  iodine 
are  bimolecular.  The  Einstein  photochemical  equiv¬ 
alence  law  is  not  exactly  applicable  to  these  reactions. 
The  quantum  yield  increases  with  the  concentrations 
and  temperature  of  the  systems  and  with  the  fre¬ 
quency  of  the  incident  radiations.  All  these  reactions 
are  accelerated  by  radiations  of  wave-length  7304  A. 
due  to  appreciable  absorption  of  radiations  around 
this  wave-length.  The  temperature  coefficients  be¬ 
have  as  in  the  case  of  the  previous  reactions  studied. 

O.  J.  Walker. 


Kinetic  salt  effect.  II.  Velocity  of  ionic  re¬ 
actions  at  great  dilutions.  A.  N,  ELappanna  (J. 
Indian  Chem.  Soc.,  1929,  6,  45—52;  cf.  A.,  1928. 
962). — In  order  to  test  the  validity  of  the  Debye- 
Hiickel  equation  for  the  activity  coefficient  of  an  ion 
as  modified  by  Bronsted  and  by  Soper,  the  velocity  of 
reaction  of  sodium  bromoacetate  with  sodium  thio¬ 
sulphate  has  been  studied  at  30°,  40°,  and  50°  over  the 
range  of  total  ionic  concentration  between  0-0025  and 
0*10  [L.  So  far  as  the  ions  involved  in  this  reaction  are 
concerned  the  Debye-Htickel  equation  accurately 
predicts  the  course  of  the  reaction  for  ionic  concen¬ 
trations  up  to  0*015  fi.  The  temperature  coefficient 
of  the  velocity  has  been  found  to  be  the  same  at  all 
ionic  concentrations,  and  this  is  in  accordance  with  the 
equations  of  Dcb3re  and  of  Ghosh.  O.  J.  Walker. 

Kinetic  studies  on  ethylene  oxides.  J.  N. 
Bronsted,  (Miss)  M.  Kilpatrick,  and  M.  Kilpatrick, 
jun.  (J.  Amer.  Chem.  Soc.,  1929,  51,  428 — 161). — 
Ethylene  oxide  may  react  with  aqueous  acid  (e.g.}  HX) 
as  follows:  (I)  CJHt04-H20 — MCH2*OH)2;  (H) 
CoH40  +  H30+ — ; HCH2-OH)*;  (III)  C2H40  +  X'  + 
H2 0 — »-XC2H4 •  OH + OH' ;  (IV)  C2H40+X'+H30+-> 
XC2H4#0H+H20.  The  kinetics  of  reactions  I  and  II 
were  investigated  dilatometrically  in  solutions  of 
perchloric  acid,  and  the  analogous  reactions  involving 
glycide  and  epichlorohydrin  were  also  examined  in 
phosphate  buffers,  sodium  hydroxide  solutions,  nitric 
acid,  etc.  In  some  of  these  cases  reactions  III  and 
IV  vitiated  the  results.  In  perchloric  acid  solutions 
the  salt  effect  is  positive  and  rather  large ;  reaction  II 
is  determined  by  the  hydrogen-ion  concentration. 
cycZoHexene  oxide  also  takes  up  water  rapidly.  The 
apparent  basicity  of  ethylene  oxides  is  due  to  reaction 
III  and  not  to  reaction  IV.  Titrimetric  methods 
which  permit  these  reactions  to  be  separately  followed 
are  described,  although  reaction  IV  is  best  followed  by 
conductivity  measurements.  Reaction  III  exhibits  a 
slight  negative  salt  effect  and  proceeds  at  a  rate  which 
is  proportional  to  the  anion  concentration ;  this  rate 
increases  in  the  order  chloride,  bromide,  thiocyanate, 
iodide,  and  formate,  benzoate,  acetate,  trimethyl¬ 
acetate.  Reaction  IV  was  investigated  in  detail  for 
the  addition  of  liydrobromic  acid  to  glycide.  The 
general  results  indicate  that  the  “  basicity  ”  of 
ethylene  oxides  is  not  a  property  inherent  in  the  oxide 
molecule,  but  is  exhibited  in  solutions  of  the  substance 
under  certain  conditions,  e.g,}  when  acids  are  present 
(reaction  III).  Bases  likewise  are  taken  up  from 
solution  and  the  oxides  then  exhibit  “  acidity.” 
Bronsted’s  general  theory  of  reaction  velocity  is  fol¬ 
lowed  very  closely  by  all  four  reactions.  The  velocity 
coefficients  of  the  respective  reactions,  kv  k2,  fc3,  kif 
are  approximately  related  as  follows  : 
and  this  is  explained  in  terms  of  a  mechanism  which 
is  suggested  as  the  basis  of  all  four  reactions. 

S.  K.  Tweedy. 

Kinetics  of  the  bromination  and  chlorination 
of  aliphatic  nitro- compounds  in  aqueous  solu¬ 
tions  of  the  hydrogen  halides.  R.  Junell  (Z. 
physikal.  Chem.,  1929,  141,  71 — 90). — The  velocity 
coefficients  have  been  determined  for  the  bromination 
of  p-nitropropane,  dibromonitromethane,  mono- 
bromonitromethane,  and  nitromethane  in  2Sr-hydro- 
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bromic  acid  solution,  and  for  the  chlorination  of 
nitromethane  in  ^hydrochloric  acid  solution.  These 
reactions  are  all  unimolecular  with  respect  to  the 
corresponding  nitro-eompoimd.  With  nitromethane 
three  consecutive  unimolecular  coefficients  have  been 
determined.  An  electrometric  method  for  the  titra¬ 
tion  of  bromine  or  chlorine  in  presence  of  aliphatic 
nitro-compounds  is  described.  0.  J.  Walker. 

Rate  of  hydrolysis  of  ribonucleotides*  P.  A. 
Levene  and  E.  Jorpes  (J.  Biol.  Chem.,  1929,  81, 
575 — 5S0). — In  the  acid  hydrolysis  of  adenylic  and 
guanylic  acids  phosphoric  acid  and  the  base  are 
liberated  at  similar  rates ;  the  same  applies  to  hydro- 
genated  eytidinephosphoric  acid,  whilst  in  eytidine- 
phosphoric  acid  itself  both  groups  are  hydrolysed  only 
with  difficulty.  In  view  of  these  results  the  earlier 
conclusion  (A.,  1920,  i,  774)  that  in  the  pyrimidine 
nucleotides  the  phosphoric  acid  residue  is  attached  to 
the  terminal  carbon  atom  of  the  pentose,  is  abandoned. 

C.  R.  Harington. 

Rate  of  hydrolysis  of  casein  in  acid  solution 
from  formation  of  amino-nitrogen.  E.  S.  N  asset 
and  D.  M.  Greenberg  (J.  Amer.  Chem.  Soc.,  1929, 
51, 836 — 84 1 ) . — The  hydrolysis  of  casein  in  2*5%  solu¬ 
tion  in  05 — l*OAr- hydrochloric,  0*5 — 2*5AT-sulphurie, 
and  2*5 — 3*0Ar-phosphoric  acids  at  105*5 — 127*5°  has 
been  followed  by  Van  Slyke  determinations  of  the 
amino-nitrogen.  The  results  are  in  accordance  with 
a  reaction  of  the  second  order  (cf.  Dunn,  A.,  1925,  i, 
1477 ;  Carpenter,  A.,  1926,  631)  and  the  catalytic 
effect  of  the  acid  is  proportional  to  its  hydrogen-ion 
activity.  An  expression  is  given  for  the  effect  of 
temperature  on  the  reaction  velocity  (cf.  A.,  1927, 
213).  H.  E.  F.  Notton. 

Formation  and  decomposition  of  gallic  acid, 
pyrogallolcarboxylic  acid,  phloroglncinolcarb- 
oxylic  acid,  and  their  potassium  salts.  0.  Wid- 
mer  (Z.  physikal.  Chem.,  1929,  140,  161—193).— 
The  rate  of  decomposition  of  pyrogallolcarboxylic 
acid  and  gallic  acid  by  boiling  with  water  has  been 
measured.  Both  decompositions  are  first-order  re¬ 
actions.  The  thermal  decomposition  of  both  these 
acids  in  the  dry  state  has  also  been  studied ;  the 
pressure  of  carbon  dioxide  obtained  is  plotted  against 
the  time.  The  shape  of  the  curve  is  dependent  on 
the  temperature,  the  preliminary  treatment  of  the 
acid,  the  amount  of  acid  present,  and  the  addition  of 
foreign  substances.  The  decomposition  is  strongly 
accelerated  by  the  products  of  decomposition  and  by 
impurities.  The  equilibrium  constants  for  the  reaction 
pyrogallol  +  KHCOs  potassium  pyrogallolearb- 
oxylate+BUO  at  80°  and  95°  and  for  the  reaction 
phloroglucinol+RHCOg^rpotassium  phloroglucinol- 
carboxylate +I120  at  40°,  49°,  and  60°  have  been 
determined.  The  rates  of  formation  and  decomposi¬ 
tion  of  the  potassium  salts  of  pyrogallol-  and  phloro- 
glucinol-carboxylie  acids  have  also  been  measured. 
At  equal  stages  from  the  equilibrium  point  the  form¬ 
ation  proceeds  more  quickly  than  the  decomposition. 

R,  N.  Kerr. 

Relation  of  structure  to  rate  of  hydrolysis  of 
diketopiper azines .  I.  Hydrolysis  of  A7-methyl- 
diketopiperazine  by  alkali.  P.  A.  Levene,  L.  W. 
Bass,  and  R.  E.  Steiger  (J.  Biol.  Chem.,  1929,  81, 


697 — 702). — Whilst  glycine  anhydride,  glycylsarcosine 
anhydride,  and  sareosylsarcosine  anhydride  are 
hydrolysed  by  sodium  hydroxide  at  similar  (rapid) 
rates,  the  hydrolysis,  under  similar  conditions,  of  the 
anhydrides  of  A-methylalanvlsarcosine,  and  still  more 
of  N  -  methyl  valylsarcosine ,  proceeds  much  more 
slowly,  C.  R.  Harington. 

Some  forms  of  carbon  and  their  reactivity. 
Pv.  V.  Wheeler,— See  R.,  1929,  309. 

Combustion  of  platinum.  E.  K.  Rideal  and 
O.  H.  Wansbrough- Jones  (Proc.  Roy.  Soc.,  1929, 
A,  123,  202 — 210). — An  investigation  has  been  made 
of  the  loss  of  weight  of  platinum  wire,  enclosed  in  a 
bulb  immersed  in  liquid  air,  when  heated  for  different 
lengths  of  time  over  the  temperature  range  1400— 
1900°  Abs.  in  varying  pressures  of  oxygen  (100—200 
bars).  At  high  temperatures,  the  loss  of  weight  in 
oxygen  is  greater  than  in  a  vacuum  (cf.  Langmuir, 
A.,  1915,  ii,  467).  The  kinetics  of  the  reaction  were 
studied  at  various  pressures  and  temperatures.  The 
results  are  most  readily  interpreted  by  assuming  a 
surface  reaction  of  which  the  rate  is  proportional  to 
the  pressure  and  a  zero  order  bulk  phase  reaction 
which  occurs  simultaneously,  the  combined  effect  being 
denoted  by  an  equation  of  the  type  —  &£=loge(a+ 
bp)/(aJrbPQ)i  P0  being  the  initial  pressure.  From 
the  experimental  data  a  and  b  are  found,  and  from 
Langmuir’s  values  for  the  rate  of  evaporation  of 
platinum  in  a  vacuum  values  for  a  are  calculated 
(subject  to  certain  assumptions)  which  agree  well  with 
those  obtained  in  the  present  experiments.  From  the 
“  clean  up  ”  of  oxygen,  and  by  actual  analysis,  the 
deposit  on  the  bulb  was  found  to  be  Pt02.  From 
these  results  it  appears  that  below  1700°  Abs.,  and  even 
above  this  temperature  for  pressures  below  50  bars, 
the  bulk  reaction  between  platinum  vapour  and 
oxygen  predominates.  No  experimental  evidence 
could  be  found  for  Langmuir’s  suggestion  that  the 
alteration  of  reaction  rate  at  high  pressures  and 
temperatures  is  due  to  the  concentration  of  ozone  or 
oxygen  atoms,  and  it  is  considered  that  a  surface 
reaction  is  more  probable.  A  hypothesis  is  suggested 
for  the  mechanism  of  the  surface  action  based  on  the 
thermionic  work  function  of  platinum,  and  it  is  shown 
that  the  oxidation  of  carbon  and  the  catalytic  decom¬ 
position  of  ammonia  on  certain  metal  surfaces  are  in 
accordance  with  this  scheme.  L.  L.  Rircumshaw. 

Oxidation  of  copper  at  high  temperatures. 
W.  Feitknecht  (Z.  Elektroehem.,  1929,  35,  142— 
151). — The  velocity  of  oxidation  of  copper  depends  on 
the  rate  at  which  oxygen  can  diffuse  through  the  sur¬ 
face  film  of  oxide  that  is  formed.  The  nature  of  the 
layer,  produced  at  different  temperatures,  was  inves¬ 
tigated  by  means  of  X-rays,  using  the  Debye-Scherrer 
method,  and  also  with  the  microscope.  The  copper 
becomes  covered  with  a  cuprous  oxide  layer,  having  a 
structure  similar  to  that  of  a  metal,  which  is  sub¬ 
sequently  covered  with  a  thin  film  of  cupric  oxide. 
For  temperatures  of  850 — 1020°  the  expression 
Kt  (x  being  the  amount  of  oxygen  taken  up  by  the 
copper  in  t  min.  and  K  a  constant)  held  only  after 
some  time  had  elapsed.  The  variation  in  the  velocity 
coefficient,  K%  with,  temperature,  T  (Abs.),  could  not 
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be  satisfactorily  represented  by  K— AerEmT ,  A  and 
E  being  constants,  for  it  was  found  that  K  became 
smaller  than  that  given  by  the  formula  for  falling 
temperatures  (cf.  Dunn,  A,  1926,  G92).  Experiments 
using  oxygen-nitrogen  and  oxygen-carbon  dioxide 
mixtures  showed  that,  provided  the  partial  pressure 
of  the  oxygen  was  greater  than  the  dissociation  press¬ 
ure  of  copper  oxide  at  the  particular  temperature, 
the  velocity  coefficient  was  independent  of  the  oxygen 
pressure,  but  became  approximately  proportional  to 
the  logarithm  of  the  partial  pressure  when  it  fell  below 
the  dissociation  pressure.  H.  T.  S.  Britton. 

Corrosion  of  iron  in  sodium  chloride  solution, 
W.  van  Wullen-Scholtbn.— See  B.,  1929,  285. 

Oxidation  of  ferrous  hydroxide  by  air.  S. 
Miyamoto  (Bull.  Chem.  Soc.  Japan,  1929,  4,  65 — 
68;  cf.  A.,  1927,  425), — The  disparity  between  the 
results  obtained  for  the  velocity  coefficient  of  the 
above  reaction  by  the  author  and  those  found  by 
Ivrause  (A.,  1928, 1202)  is  attributed  to  the  fact  that 
whereas  the  coefficient  measured  by  Krause  refers  to 
the  rate  of  disappearance  of  ferrous  iron,  that  of  the 
author  is  in  effect  the  velocity  of  dissolution  of  oxygen 
into  the  reaction  mixture.  According  to  the  latter, 
the  oxidation  of  the  ferrous  iron  is  an  induced  reaction, 
of  which  the  velocity  is  dependent  on  the  rate  of  dis¬ 
solution  of  oxygen  in  the  reaction  mixture. 

F.  G.  Tryhorn. 

Acid  and  salt  effects  in  catalysed  reactions. 
XEX.  Catalytic  activity  of  cMoroacetic  acid  in 
the  hydrolysis  of  ethyl  acetate.  H.  M.  Dawson 
and  W.  Lowson  (J.C.S.,  1929,  393^401 ;  cf.  A.,  1927, 
1150) —In  a  study  of  the  catalytic  effect  of  chloro- 
acetic  acid  and  the  corresponding  acid-salt  mixtures 
three  factors  have  to  be  taken  into  account :  (a)  the 
chlorine  hydrolysis  of  the  catalyst,  and  the  influence 
of  ionic  environment  on  (6)  the  catalytic  coefficients 
and  (c)  the  ionisation  constant  of  ehloroacetic  acid. 
The  disturbing  effect  of  the  first  can  be  eliminated 
by  suitable  choice  of  the  experimental  conditions, 
and  it  is  shown  that  the  catalytic  effect  of  the  chloro- 
acetic  acid  can  be  expressed  by  the  formula  v— 
fcA[H+]+£m[HA],  provided  that  suitable  allowance 
is  made  for  the  factors  (6)  and  (c).  The  chloroacet- 
ate  ion  has  a  negligible  catalytic  effect.  In  sodium 
chloride  solutions  of  gradually  increasing  concen¬ 
tration,  kh  increases  continuously,  whilst  the  ionis¬ 
ation  constant  of  the  acid  passes  through  a  maximum 
at  about  05Jf  concentration.  F.  J.  Wilkins. 

Activation  of  chemical  reactions  by  neutral 
salts.  III.  Activation  of  dissolution  of  nickel 
fin  sulphuric  acid].  N.  Isgartschev  and  S. 
Sohapiro  (Z,  physikal.  Chem.,  1929,  140,  223 — 
226 ;  cf.  A.,  1927,  945;  192S,  374).— The  effect  of 
various  chlorides  and  potassium  salts  on  the  rate  of 
dissolution  of  nickel  in  sulphuric  acid  has  been  studied. 
All  salts  accelerate  the  reaction  and  a  highly  specific 
action  of  the  different  ions  is  obtained.  The  order 
in  which  the  bromate,  iodate,  and  chlorate  ions 
accelerate  this  reaction  is  the  same  as  that  found  for 
the  dissolution  of  aluminium  (A.,  1928,  4S6),  but  no 
connexion  exists  between  the  effect  of  the  simple 
halide  ions  on  the  two  reactions.  R.  N.  Kerr. 


Activation  of  chemical  reactions  by  neutral 
salts.  IV.  Action  of  neutral  salts  on  the 
potential  of  oxidation-reduction  reactions.  N. 
Isgarischev  and  A.  Turkovskaja  (Z.  physikal. 
Chem.,  1929, 140,  227 — 234 ;  cf.  preceding  abstract). — 
The  oxidation-reduction  potentials  of  the  system 
Fe*"/Fe"’  in  presence  of  the  chlorides  and  the  nitrates 
of  metals  of  the  first  two  periodic  groups  and  of  sodium 
salts  with  different  anions  have  been  measured.  The 
chlorides  with  the  exception  of  those  of  zinc  and 
cadmium  lower,  and  the  nitrates  raise,  the  potential. 
For  the  cations  of  metals  of  the  first  group,  the 
sequence  is  the  same  with  the  chlorides  and  the 
nitrates.  The  alteration  of  potential  cannot  be 
explained  by  the  change  in  acidity  of  the  solution  or 
by  the  occurrence  of  complex  formation  with  the  ferric 
or  ferrous  ions.  A  parallelism  exists  between  the 
sequence  of  the  cations  in  their  action  on  the  potential 
and  on  the  velocity  coefficient  of  the  oxidation  of 
stannous  chloride  by  ferric  chloride  (A.,  1925,  ii,  586). 

R.  N.  Kerr. 

Activation  of  chemical  reactions  by  neutral 
salts.  V.  Action  of  neutral  salts  on  cathodic 
polarisation.  N.  Isgartschev  and  H.  Ravikovitsch 
(Z.  physikal.  Chem.,  1929,  140,  235—240;  cf.  pre¬ 
ceding  abstracts) . — The  effect  of  adding  salts  of  metals 
of  the  first  and  second  periodic  groups  and  also  of 
cobalt  and  aluminium  on  the  current  density-poten¬ 
tial  curve  for  the  cathodic  deposition  of  nickel  from 
the  chloride  has  been  determined.  A  marked  effect 
on  the  shape  of  the  curve  is  obtained.  The  effect  of 
the  cation  rises  with  the  at.wt,  throughout  each  periodic 
group.  The  polarisation  changes  are  considered  with 
reference  to  (a)  the  acidity  of  the  solution  and  (6)  the 
dehydrating  action  of  the  salt  on  the  nickel  ion.  The 
action  of  the  added  salt  on  the  yield  and  properties 
of  the  precipitated  nickel  has  also  been  investigated. 

R.  N.  Kerr. 

Catalytic  effect  of  ruthenium  salts  on  the  re¬ 
duction  of  perchloric  acid  by  hydrobromic  acid. 
W.  R.  Crowell,  D.  M.  Yost,  and  J.  M.  Carter  (J. 
Amer.  Chem.  Soc,,  1929,  51,  786 — 794). — The  reaction 
C104 ' + SBri + 8H  * = Cl# + 4B  r2 + 4H20 ,  which  pro¬ 
ceeds  only  in  the  presence  of  ruthenium,  was  investi¬ 
gated.  Ter  valent  ruthenium  is  far  more  effective 
eatalytically  than  the  quadrivalent  form  ;  the  catalytic 
effect  progressively  slackens  as  the  reaction  proceeds, 
since  the  bromine  liberated  slowly  oxidises  tervalent 
ruthenium  to  the  quadrivalent  form.  It  is  suggested 
that  the  perchloric  acid  first  slowly  oxidises  the 
ruthenium  from  the  tervalent  to  the  sexa-  or  septa- 
valent  state,  and  that  the  latter  is  then  almost  in¬ 
stantaneously  reduced  by  the  bromide  to  the  tervalent 
state.  S.  K.  Tweedy. 

Catalytic  power  of  medicinal  mineral  waters. 
0.  Fernandez  (Anal.  Fis.  Quim.,  1929,  27,  45 — 48).— 
Theories  of  the  catatytic  activity  of  mineral  waters  in 
decomposing  hydrogen  peroxide  are  reviewed.  Bac¬ 
teriological  examination  indicates  that  this  effect  is 
sufficiently  explained  by  the  catalase  activity  of 
bacteria  originally  present  or  acquired  by  con¬ 
tamination.  R.  K.  Callow. 

Autoracemisation.  E.  Wedekind  (Naturwiss., 
1929,  12,  199;  cf.  Kuhn  and  Wagner- Jauregg,  this 
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voL,  425).— Examples  in  which  autoracemisation  is  a 
catalytic  process  have  already  been  quoted  by 
Wedekind  and  Maiser  (A.,  1928,  898;  this  vol,  194). 

R.  N.  Kerr. 

Theory  of  catalysis.  A.  Berthottd  (J.  Chim. 
phys.,  1929,  26,  120 — 124). — A  criticism  of  Dubrisav’s 
thermodynamic  theory  of  catalysis  as  applied  to  the 
Arrhenius  conception  of  activated  molecules  (ef.  A., 
1928,  1834).  The  introduction  of  a  small  amount  of  a 
foreign  substance  into  a  chemical  system  cannot  bring 
about  a  change  in  the  concentration  of  the  active 
molecules,  Even  if  such  a  change  is  assumed  it  does 
not  follow  that  the  rate  of  the  chemical  reaction  will 
be  accelerated.  0.  J.  Walker. 

Theory  of  heterogeneous  catalysed  reactions, 
Multiplet  hypothesis.  Model  of  dehydrogen¬ 
ation  catalysis.  A.  A.  Balandin  (Z.  physikal. 
Ckem.,  1929,  B,  2,  289 — 316). — Assuming  that 
catalysed  reactions  at  surfaces  occur  at  active  centres, 
the  author  suggests  that  in  general  such  a  centre  will 
not  attract  every  part  of  the  reacting  molecule  with 
the  same  intensity,  but  will  exert  a  preferential  attrac¬ 
tion  on  some  part  or  parts  of  it.  If  all  the  centres 
attract  by  preference  the  same  part  of  the  molecule, 
there  will  be  no  tendency  for  the  molecule  to  be  broken 
up,  and  adsorption  without  reaction  will  occur.  On 
the  other  hand,  if  there  are  present  various  types  of 
centres,  some  attracting  one  part  of  the  molecule  and 
some  attracting  another  part,  decomposition  becomes 
possible.  For  actual  fission  to  take  place,  however, 
the  different  centres  must  not  be  too  remote  from  each 
other,  but  should  rather  be  arranged  in  groups,  each 
group  containing  one  or  more  centres  of  each  type, 
and  for  such  groups  the  term  <€  multiple ts  ”  is  pro¬ 
posed.  Since  catalysed  reactions  usually  involve  a 
synthesis  as  well  as  a  decomposition,  it  is  suggested 
that  some  centres  may  simultaneously  attract  two  or 
more  parts  of  the  same  molecule,  or  the  same  part  of 
several  molecules,  and  if  decomposition  occurs  cause 
these  fragments  to  unite  by  directing  their  valencies 
one  to  another.  Thus  in  the  reaction  C2H5*OH— 
G>H4+H20  it  may  be  supposed  that  active  centres  of 
one  kind  preferentially  attract  the  carbon  atoms  of 
*CH2’CH2‘  groups,  whilst  those  of  another  kind  attract 
both  hydrogen  and  hydroxyl  oxygen,  which  then  unite 
to  form  water.  If  a  foreign  substance  is  adsorbed  by 
one  kind  of  centre  only,  leaving  the  others  free,  the 
surface  will  be  largely  poisoned  without  its  adsorptive 
power  being  very  much  affected,  whereas  a  substance 
which  is  able  to  give  rise  to  active  centres  of  a  type  in 
which  the  surface  is  deficient  will  act  as  a  promoter. 
It  is  considered  probable  that  the  groups  of  active 
centres  are  densely  packed,  constituting  small  surface 
elements  which  are  to  be  identified  with  crystallisation, 
nuclei.  If  it  is  assumed  that  the  arrangement  of  centres 
must  be  such  as  to  correspond  with  the  symmetry  of 
the  molecule  in  order  for  reaction  to  take  place,  it 
becomes  possible  to  predict  what  kind  of  crystal 
lattice  will  catalyse  a  particular  reaction  and  to  calcu¬ 
late  the  extreme  values  of  the  distance  between  the 
various  centres  in  order  for  the  attractions  to  be  great 
enough  to  dismember  the  molecule.  In  this  way  the 
theory  becomes  capable  of  accounting  for  many  of  the 
observations  made  in  investigations  of  the  catalytic 


hydrogenation  and  dehydrogenation  of  organic  com¬ 
pounds,  and  its  application  to  the  reactions  of  cyclo¬ 
hexane  is  discussed  in  detail.  R.  Cuthill. 

Extension  of  the  intermediate-compound 
theory  of  catalysis  in  gas  reactions.  H.  EL 
Storoh  (J.  Physical  Chem,  1929,  33,  456—458).— 
The  function  of  intermediate  compounds  in  gas-phase 
catalysis  is  to  provide  a  complex,  containing  reactants 
and  catalyst,  of  a  sufficiently  large  number  of  degrees 
of  freedom,  so  that  the  energy  of  these  may  be  avail¬ 
able  for  contribution  to  the  energy  of  activation. 
The  decomposition  of  hydrogen  iodide  at  the  surface 
of  platinum,  the  catalytic  effect  of  water  vapour, 
and  catalysis  by  gaseous  ions  arc  discussed  in  the 
light  of  this  extension  of  the  intermediate-compound 
theory.  L.  S.  Theobald. 

Topoehemistry  of  contact  catalysis.  G.  ML 
Schwab  and  E.  Pietsch  (Z.  physikal  Chem.,  1928,  B, 
1,  385 — 408). — Theoretical.  An  attempt  has  been 
made  to  evolve  a  theory  of  the  surface  catalysis  of  gas 
reactions  which  shall  in  itself  achieve  all  that  Lang¬ 
muir’s  theory  of  a  unimolecular  adsorbed  film  and  of 
reaction  at  a  homogeneous  surface  and  Taylor’s  theory 
of  <f  active  centres  ”  (A.,  1926,  365)  achieve  together. 
For  this  purpose,  it  is  suggested  that  the  centres  of 
reaction  are  not  distributed  over  the  whole  surface, 
or  located  at  “  active  points/’  but  rather  lie  on  lines 
which  are  phase  boundaries.  The  adsorbed  mole¬ 
cules  are  assumed  to  be  free  to  move  over  the  surface 
(cL  Volmer,  A.,  1925,  ii,  539),  but  they  also  undergo 
“  adlineation,”  i.e,,  they  crowd  together  at  phase 
boundary  lines  in  the  surface  in  the  same  way  as 
molecules  in  free  space  crowd  together  at  a  surface 
where  they  are  adsorbed.  By  applying  the  methods 
of  the  kinetic  theory  it  is  possible  to  deduce  an  express¬ 
ion  for  the  number  of  molecules  adsorbed  on  the 
surface  which  impinge  on  unit  length  of  a  line  in  unit 
time,  and  this  in  its  turn  leads  to  the  “  adlineation 
isotherm.”  The  same  equations  may  be  arrived  at 
from  thermodynamical  considerations,  which  also 
afford  a  proof  of  the  Langmuir  adsorption  Isotherm, 
which,  unlike  that  obtained  by  Volmer  (loe.  ciL },  is 
quite  rigid .  By  means  of  the  new  system  of  equations, 
formulae  for  the  velocities  of  the  various  types  of  gas 
reactions  have  been  derived,  and  as  these  prove  to  be 
of  the  same  form  as  those  which  are  applicable  to 
reactions  at  bounding  surfaces,  the  new  assumption  as 
to  the  scat  of  reaction  appears  to  be  justified,  and  may 
be  regarded  as  the  basis  of  a  truly  comprehensive 
theory  of  surface  catalysis.  R.  Cutiiill. 

Topoehemistry  of  contact  catalysis.  II.  Ex¬ 
perimental  case  of  alinement.  G.  M.  Schwab  and 
E.  Pietsch  (Z.  physikal.  Chem.,  1929,  B,  2,  262 — 
263 ;  cf.  preceding  abstract). — Eisner’s  work  on  the 
adsorption  of  heavy  metal  ions  on  the  edges  of  crystals 
(e.g,,  on  crocoisite)  and  not  on  the  whole  surface  is 
used  as  evidence  for  the  theory  of  contact  catalysis 
put  forward  in  a  previous  paper.  A.  J.  Mee. 

Topoehemistry  of  contact  catalysis.  G.  ML 
Schwab  and  E.  Pietsch  (Z.  Elektrochem.,  1929,  35, 
135 — ‘141). — -An  outline  of  a  new  theory  of  catalysis 
(cf.  preceding  abstracts)  in  which  lines  which  are 
phase  boundaries  in  the  catalyst  are  considered  to  be 
the  seats  of  the  reactions  as  the  result  of  “  adlineation  ’ 1 
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of  the  reacting  molecules.  The  conceptions  of  heat 
of  “  adlineation  ”  and  the  relative  lengths  of  these 
lines  of  catalytic  activity  are  believed  to  furnish  a 
basis  for  the  quantitative  co-ordination  of  the  various 
measurable  properties  of  catalysts,  e.g.y  the  increase 
or  decrease  in  activity.  H.  T.  S.  Britton. 

Catalysis  of  decomposition  of  carbon  mon¬ 
oxide.  I.  Iron  as  catalyst.  H.  Tutiya  (Sci. 
Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1929, 10,  GO¬ 
SS).— Iron  and  carbon  have  no  catalytic  action  on 
the  thermal  decomposition  of  carbon  monoxide  ;  this 
reaction  is,  however,  powerfully  catalysed  by  ferric 
carbide  formed  in  the  presence  of  iron.  The  reactions 
taking  place  are  :  3Fe + 2CO = Fe3C+ C02  and  2CO= 
C+C02«  The  carbon  formed  in  the  latter  reaction 
acts  anti-catalytically  by  covering  the  carbide  surface. 
This  carbon  contains  iron  from  which  it  is  difficultly 
separable,  even  by  prolonged  extraction  with  concen¬ 
trated  acids.  An  X-ray  examination  of  the  deposit 
forming  on  iron  wire  shows  that  the  "  X-carbide  ”  of 
Hofmann  (A.,  1928,  853)  is  in  reality  iron  oxide. 

R.  TRUSZKOWSKI. 

Thermal  decomposition  of  ammonia  on  iron 
catalysts.  II.  G.  H.  Ktfnsman  (J,  Amer.  Chem. 
Soc.,^1929,  51,  688—695;  cf.  A.,  1928,  1101).— The 
reaction,  which  was  effected  at  the  surface  of  platinum 
strips  coated  with  catalyst  by  an  ignition  process,  is 
uninfluenced  by  nitrogen  and  is  retarded  by  hydrogen. 
No  definite  reaction  order  could  be  measured.  The 
constants  A  and  E  in  the  Arrhenius  equation  vary  with 
temperature  for  a  given  catalyst.  The  presence  of  a 
promoter  displaces  the  activity  curve  towards  a  lower 
temperature,  whereas  a  poison,  or  heat  treatment, 
moves  the  curve  towards  a  higher  temperature,  the 
general  shape  of  the  curve  remaining  unchanged. 

S.  K.  Tweedy. 

[Platinum]  gauze  catalyst  in  ammonia  oxid¬ 
ation,  G.  A.  Perley  and  M.  W,  Varrell,— See 
B.,  1929,  321. 

Decomposition  of  nitric  oxide  by  platinum  at 
elevated  temperatures  and  its  retardation  by 
oxygen,  P.  W.  Bachman  and  G.  B.  Taylor  (J. 
Physical  Chem.,  1929,  33,  447 — 455} . — The  hetero¬ 
geneous  decomposition  of  nitric  oxide  on  platinum 
wire  at  1035°,  and  on  platinum-rhodium  wire  at 
1035°,  1210°,  and  1385°  is  shown  to  be  bimolecular 
with  respect  to  nitric  oxide  (cf.  Green  and  Hinshel- 
wood,  A.,  1926,  915).  It  is  retarded  proportionally  to 
the  oxygen  concentration.  It  is  pointed  out  that 
bimolecular  reactions  retarded  by  a  reaction  product 
are  similar  to  unretarded  unimolecular  reactions  in 
that  the  fraction  which  reacts  in  a  given  time  is 
independent  of  initial  pressure.  The  apparent  heat 
of  activation  on  platinum-rhodium  (10%)  is  approxim¬ 
ately  24,000  g.-cal. ;  this  indicates  a  large  positive 
value  for  the  heat  of  adsorption  of  nitric  oxide  on 
the  metal.  The  suggested  mechanism  of  decomposition 
is  that  two  molecules  of  nitric  oxide  are  adjacently 
adsorbed  with  oxygen  towards  the  catalytic  surface ; 
the  atoms  of  nitrogen  combine,  evaporate,  and  leave 
the  oxygen  to  act  as  a  retarding  agent. 

L.  S.  Theobald. 

Topochemistry  of  catalysis  of  decomposition 
of  hydrogen  peroxide  by  mercury,  and  for 


pulsation.  G.  Bredig  and  A.  Stark  (Z.  physikai, 
Chem.,  1929,  B,  2,  282—286). — -Von  Antropoff’s 
investigation  of  the  decomposition  of  hydrogen  per¬ 
oxide  in  aqueous  solution  at  a  mercury  surface  (A., 
1908,  ii,  472)  may  now  be  considered  to  show  that  this 
is  an  example  of  catalysis  at  phase  boundary  lines 
(Schwab  and  Pietsch,  this  vol.,  519).  The  pn  of  the 
solution  must  lie  between  6*65  and  7*05  for  pulsations 
to  occur.  R.  Cutietll. 

Kinetics  of  the  hydrogenation  of  ethylene  using 
a  copper  catalyst  of  measurable  surface,  F.  H. 
Constable  (Z.  Elektrochem.,  1929,  35,  105 — 110). — 
Two  series  of  experiments  at  0°,  100°,  and  200°  on 
the  hydrogenation  of  ethylene  in  presence  of  a  copper 
catalyst,  which  was  prepared  by  the  repeated  reduc¬ 
tion  of  copper  oxide  with  hydrogen,  arc  described. 
In  the  first,  equal  volumes  of  hydrogen  and  ethylene 
were  employed  at  pressures  of  19,  38,  50,  and 
76  cm. ;  and  in  the  second,  the  volumes  of  the 
reacting  gases  were  varied  but  the  pressure  was  kept 
constant  at  76  cm.  The  first  series  showed  that  the 
surface  of  the  catalyst  was  almost  saturated  with  the 
gases  at  0°,  but  was  partly  saturated  at  100°  and  w7as 
very  unsaturated  at  200°.  According  to  the  second 
set,  and  with  the  particular  catalyst  used,  the  rate 
of  production  of  ethane  was  at  a  maximum  at  0° 
when  the  reaction  mixture  contained  IS  vol.-%  of 
ethylene ;  at  100°,  42% ;  and  at  200°,  approximately 
50%. 

The  kinetics  of  the  reaction  at  0°  wrere  found  to 
satisfy  expressions  previously  derived  (A.,  1928,  718). 
The  superficial  area  of  the  catalyst  wras  ascertained 
by  means  of  an  interference  method  after  coating  the 
catalyst  with  a  film  of  oxide  by  direct  oxidation 
(A.,  1928,  832).  The  interference  method  was  also 
employed  to  investigate  the  nature  of  the  gases 
adsorbed  by  the  catalyst.  At  0°  much  of  the  surface 
appeared  to  be  covered  with  a  unimolecular  layer  of 
hydrogen,  whilst  much  of  the  remaining  part  was 
covered  with  ethylene.  H.  T.  S.  Britton. 

Indication  of  hydroxyl  in  a  water-vapour  dis- 
charge  tube.  G.  I.  Lavin  and  F.  B.  Stewart 
(Nature,  1929,  123,  607). — The  gas  from  a  w'ater* 
vapour  discharge  tube  contains  hydroxyl,  indicated 
by  the  band  at  3060  A.,  the  intensity  of  which  is 
increased  by  the  addition  of  a  small  quantity  of 
oxygen.  A  larger  amount  produces  the  green  oxygen 
afterglow.  The  active  gas  reduces  copper  sulphate 
and  oxidises  metallic  silver.  A.  A.  Eldridge. 

Ozonisation  under  the  action  of  high-frequency 
discharges.  W.  Daniewski  (Rocz.  Chem.,  1929, 
9,  83 — 96).— The  amount  of  ozone  formed  employing 
high-frequency  alternating  currents  in  an  ozoniser 
without  dielectric  is  constant  at  frequencies  of  300,000, 
1,700,000,  and  12,500,000,  being  about  60  g./kw.-hr. 
This  constancy  is  ascribed  to  the  disproportion 
between  the  number  of  oscillations  and  the  number  of 
molecular  collisions  per  unit  time.  The  limiting  con¬ 
centration  of  ozone  diminishes  with  increasing 
frequency  from  6  g./m.3  at  300,000  to  14  g./m.3  at 
12*5  X 106 ;  this  effect  is  due  to  the  greater  density 
of  the  sparks  at  higher  frequencies. 

R.  Truszkow-ski. 
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Chemical  interaction  of  ions  and  the  “clean 
up  "  ol  gases  at  glass  surfaces  tinder  the  in¬ 
fluence  of  the  electric  discharge.  J.  Taylor 
(Proc.  Boy.  Soc.,  1929,  A,  123,  252—270). — By  means 
of  the  arrangement  previously  described  (J.  Taylor 
and  W.  Taylor,  A.,  1928,  681)  experiments  have  been 
carried  out  on  the  disappearance  of  gas  in  the  electric 
discharge.  Positive  ions,  obtained  by  means  of  an 
electrodeless  discharge  in  hydrogen,  oxygen,  nitrogen, 
and  helium  at  low  pressures  (down  to  0-001  mm.), 
were  pulled  out  by  the  action  of  an  electric  field  and 
struck  the  walls  of  a  thin-walled  glass  bulb  immersed 
in  a  sodium  nitrate  bath  maintained  at  a  suitable 
temperature.  A  current  usually  traversed  the  walls 
of  the  bulb  and  in  most  cases  a  progressive  diminution 
of  the  pressure  of  the  gas  in  the  discharge  tube  took 
place.  For  all  the  gases  except  helium,  the  quantity 
of  gas  disappearing  was  found  to  be  directly  pro¬ 
portional  to  the  quantity  of  electricity  transferred 
through  the  glass  walls.  It  appears  to  be  dependent 
on  the  previous  treatment  of  the  glass,  but  follows 
laws  similar  to  the  Faraday  laws  of  electrolysis. 
For  hydrogen,  one  molecule  frequently  disappeared 
for  every  electron  charge  passed,  but  with  continued 
running  one  hydrogen  atom  disappeared  for  every 
electron  transferred.  For  oxygen  and  nitrogen,  every 
two  electron  charges  passed  usually  involved  the 
disappearance  of  one  atom,  but  in  some  cases  one 
oxygen  atom  disappeared  for  every  four  electron 
charges  and  one  nitrogen  atom  for  every  three  charges. 
For  helium  no  progressive  disappearance  of  gas 
occurred.  Experiment  showed  that  the  gas  which 
disappeared  was  not  transferred  through  the  glass  by 
diffusion,  and  that  the  “  clean  up  ”  was  not  of  the 
nature  of  an  occlusion  of  gas  in  the  glass  arising  from 
the  ions  being  driven  with  high  velocity  into  the 
surface.  Experiments  were  also  made  on  the  nature 
of  the  t(  clean  up  ”  in  the  electrodeless  discharge 
alone  and  in  the  combined  action  of  the  electrodeless 
discharge  and  the  direct  current  discharge  through 
the  glass  walls.  The  spectrogram  of  the  condensible 
product  obtained  in  a  liquid  air  trap  was  found,  in 
the  case  of  hydrogen,  to  be  identical  with  the  standard 
spectrum  for  water  at  low  pressure,  whilst  with 
oxygen  a  condensible  product  was  formed  which  gave 
a  spectrogram  similar  to  that  obtained  from  a  dis¬ 
charge  in  carbon  dioxide.  A  theory  is  proposed  to 
account  for  the  observed  phenomena.  The  clean  up 
must  be  due  to  chemical  interaction  of  the  gaseous 
ions  with  the  electrolytic  products  and  ions  of  the 
glass.  Regarding  glass  as  a  solution  containing 
Ka2Si03  as  electrolyte,  then  for  every  two  electron 
charges  transferred  across  the  glass  2Na  is  liberated, 
the  Si03  radical  breaks  down  into  Si02+0,  and  the 
oxygen  atom  unites  with  a  hydrogen  molecule. 
Matters  are,  however,  not  so  simple  as  this,  and  glass 
must  be  considered  as  a  complex  electrolytic  solution 
containing  carbon  compounds  and  probably*  also 
peroxides.  L.  L.  Bircumshaw. 

Decomposition  of  nitrons  oxide  in  the  silent 
electric  discharge.  IV.  Influence  of  the  addi¬ 
tion  o!  foreign  gases.  S.  S.  Joshi  (Trans.  Faraday 
Soe.,  1929,  25, 137 — 143 ;  cf.  this  vol,,  404). — Measure¬ 
ments  by  the  author’s  method  (A.,  1927,  635)  of  the 


initial  velocity  of  decomposition  of  mixtures  of 
nitrous  oxide  and  varying  quantities  of  nitrogen, 
oxygen,  and  nitrogen  peroxide  by  a  silent  discharge 
of  12*4  kilovolts  applied  for  50  min.  show  that  the 
percentage  decomposition  is  diminished  by  addition 
of  these  gases.  The  mean  wattage  consumed  is  also 
diminished  and  the  minimum  potential  required  to 
initiate  decomposition  is  increased,  the  effect  of 
nitrogen  peroxide  being  greatest  and  that  of  nitrogen 
least.  The  relative  influence  of  the  foreign  gases  is 
explained  in  terms  of  their  electron  affinities,  which 
follow  the  order  N2<N20  <  02<N0.,.  Since  addition 
of  oxygen  increases  the  nitrogen /oxygen  ratio  in  the 
final  mixture,  it  is  suggested  that  the  equation 
4Nr90=3N2+N204  represents  the  main  reaction, 
whilst  oxygen  is  produced  only  by  either  or  both  of 
the  reactions  N204=N2+202  and  2N20=2N2+02. 

J.  Grant. 

Testing  of  electro-deposits  on  aluminium. 
G.  B.  Brook  and  G.  H.  Stott. — See  B,,  1929,  286. 

Cathodic  yield  in  nickel-plating  with  high 
current  density.  Influence  of  oxidising  agents 
and  hydrogen-ion  concentration.  B allay. — See 
B.,  1929,  287. 

Control  of  the  current  density  in  electrolytic 
baths.  W.  Pfanhattser. — See  B.,  1929,  289. 

Anodic  behaviour  of  substituted  acetic  acids. 
I.  Diphenylacetic  acid.  H.  Katagishi,  Y.  Gin- 
rayashi,  and  M.  Matsui  (Mem.  Coll.  Sci.  Kyoto, 
1929,  A,  12,  57 — 62). — On  electrolysis  between 
platinum  electrodes  of  a  solution  of  potassium 
diphenylacetate  of  concentration  not  less  than  about 
35%  and  acidified  with  sulphuric  or  hydrochloric  acid, 
diphenyhnethyl  alcohol  and  a  little  of  its  diphenyl¬ 
acetic  ester  are  formed  with  evolution  of  carbon 
dioxide.  Lead  catalyses  the  formation  of  alcohol, 
but  not  of  ester.  If  an  alternating  current  is  employed, 
the  total  yield,  and  also  the  relative  amount  of  ester 
are  increased.  R.  Cuthill. 

Electrolytic  reduction  of  aldehydes.  V,  Cinn- 
amaldehyde.  VI.  Complete  reduction  of  the 
carbonyl  group.  G.  Shim  a  (Mem.  Coll.  Sci.  Kyoto, 
1929,  [Al  12,  69—72,  73— 80).— V.  The  best  yield 
(72%)  of  y-phenylpropyl  alcohol  from  cinnamaldehyde 
by  electrolytic  reduction  was  obtained  by  using  a 
mercury  cathode  and  adding  the  aldehyde  slowly  to 
a  cathode  solution  containing  saturated  sodium 
hydrogen  carbonate  solution  (50  c.c.)  and  alcohol 
(70  c.c.)  at  20—22°,  with  a  current  density  of  6  amp./ 
100  cm.2  The  results  of  varying  the  conditions  are 
tabulated.  In  alcoholic  ethyl  acetate  solution  the 
maximum  yield  was  50%. 

VI.  The  use  of  a  zinc  amalgam  cathode  gives  better 
results  than  cadmium  (Schepss,  A.,  1913,  i,  1154)  in 
the  complete  electrolytic  reduction  of  the  aldehydo- 
group  to  methyl.  The  best  yields  of  p-tolyl  methyl 
ether  from  anisaldehyde  (GS%),  and  of  o-cresol  from 
salicylaldehydc  (66%),  were  obtained  by  using  a 
cathode  solution  containing  60%  sulphuric  acid 
(60  c.c.)  and  alcohol  (20  c.c.)  at  35—40°  with  a  current 
density  of  72  amp./lOO  cm.2  The  best  yields  of 
p-cresol  from  p-hvdroxybenzaldehyde  (58%),  and  of 
creosol  from  vanillin  (75%),  were  obtained  under 
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the  same  conditions,  but  in  the  absence  of  alcohol. 
The  best  yield  of  3  :  4-m ethylene dioxy toluene  from 
piperonal  (55%)  was  obtained  under  the  same  con¬ 
ditions  in  a  mixture  of  60%  sulphuric  acid  (50  c.c.) 
and  alcohol  (30  c.c.).  The  results  of  varying  the 
conditions  are  tabulated.  The  effect  of  the  presence 
of  alcohol  is  discussed.  Muller’s  theory  (A.,  1023, 
i,  90)  does  not  account  for  the  different  behaviour 
of  aldehydes  and  additive  products. 

R.  K.  Callow. 

Photochemical  properties  of  the  halogens.  J. 
Plotnikov  (J.  Chira,  phys.,  1929,  26,  44—58). — From 
a  critical  review  of  the  literature  relating  to  the  photo¬ 
chemical  reactions  of  iodine  and  bromine,  it  is  con¬ 
cluded  that  the  experimental  data  are  too  incomplete 
and  the  discrepancies  too  pronounced  for  it  to  be 
possible  to  reach  any  conclusions  as  to  the  reaction 
mechanism.  In  experiments  of  this  type,  it  is  essen¬ 
tial  that  monochromatic  light  shall  be  employed,  and 
for  regulating  its  intensity  thin  sheets  of  metal  are 
recommended,  the  rotating-sector  method  being  quite 
useless  here.  R.  Cuthill. 

Photosynthesis  of  hydrochloric  acid  at  low 
pressures.  G.  K.  Rollefson  (J.  Amer.  Chem.  Soe., 
1929,  51,  770 — 778). — The  reaction  was  studied  in 
white  light  with  excess  of  chlorine;  the  equation 
which  holds  at  high  pressures,  viz.,  d[HCl]/eft== 
jfc[H2][Cl2],  remains  valid.  The  experimental  results, 
considered  in  the  light  of  previously  published  work, 
indicate  that  light  dissociates  chlorine  molecules 
into  chlorine  atoms  in  the  2PX  state  (cf.  Franck, 
A.,  1925,  ii,  1077)  and  also  in  the  normal  state.  The 
mechanism  of  the  reaction  is  discussed  in  detail  and 
a  scries  of  chain  reactions  which  accounts  for  the 
influence  of  water  on  the  reaction  is  proposed. 

S.  K.  Tweedy. 

Coloration  of  thin  layers  of  silver  iodide  in 
light.  E.  Jenckel  (Z.  anorg.  Chem.,  1929,  179, 
89 — 96). — The  alteration  of  colour  exhibited  by  a  thin 
film  of  silver  iodide  when  exposed  to  light  is  due  to 
the  production  of  fine  particles  of  silver. 

H.  F.  Gillbe. 

Inhibition  of  certain  photochemical  reactions 
by  oxygen.  H.  B.  Dunnicliff  and  J.  N.  Joshi  (J. 
Indian  Chem.  Soc.,  1929,  6, 121 — 127). — The  following 
photo-sensitive  reactions  are  inhibited  by  oxygen  or 
ozune  or  hydrogen  peroxide  :  action  of  ammonium 
oxalate  on  mercuric  chloride,  oxidation  of  lactic  acid 
by  bromine  water,  reduction  of  ferric  oxalate  to 
ferrous  oxalate  and  decomposition  of  silver  halides. 
The  mechanism  of  the  inhibiting  action  is  discussed. 

O.  J.  Walker. 

Theory  of  the  photographic  process.  H. 
Kieser  (Z.  wiss.  Phot,,  1929,  26,  321— 340).— Based 
on  the  quantum  theory,  the  secondary  reactions 
produced  by  the  photo-electric  effect,  and  the  probable 
alterations  in  the  structure  of  the  silver  bromide 
crystal  which  accompany  photolysis,  a  theory  has 
been  developed  to  account  for  the  formation  of  the 
latent  image.  It  has  been  employed  to  explain  the 
following  processes :  solarisation,  Clayden  effect, 
Schwarzsehild  and  intermittent  exposure  effects, 
sensitisation  and  desensitisation,  and  the  Hersehei 
effect.  H.  T.  S.  Britton. 


Photographic  effects  [with  silver  bromide 
emulsions].  H.  Tollert  (Z.  physikal.  Chem.,  1929, 
140,  355 — 378). — Using  a  specially  prepared  silver 
bromide  emulsion  in  gelatin,  determinations  were 
made  of  (a)  the  amount  of  silver  formed  photolytically, 
(6)  the  amount  of  silver  formed  after  developing,  and 
(c)  the  amount  of  “  blackening  ”  of  the  developed 
silver.  In  the  region  of  solarisation  the  amount  of 
silver  formed  photolytically  increases  with  the 
quantity  of  light  used,  whereas  b  and  c  do  not  increase. 
The  sensitising  action  of  erythrosin  was  examined  by 
comparing  the  number  of  dye  molecules  adsorbed  by 
the  silver  bromide  with  the  number  of  silver  atoms 
formed  photolytically.  The  number  of  silver  atoms 
is  64  times  the  number  of  adsorbed  erythrosin 
molecules.  Some  experiments  with  other  sensi tigers 
and  desensitisers  are  described.  It  is  shown  that  the 
Hersehei  effect,  i.e.,  the  action  of  red  light  on  photo¬ 
lytically  formed  silver  before  development,  is  due  to 
a  change  not  in  the  amount,  but  in  the  structure  of  the 
silver.  A  quantitative  comparison  is  made  of  the 
energy  necessary  for  direct  blackening  for  blue  and 
red  light.  O.  J.  Walker. 

Effect  of  environment  on  photographic  sen¬ 
sitivity,  II.  Effect  of  certain  salts,  S,  E.  Shep¬ 
pard  and  E.  P.  Wightman. — See  B.,  1929,  303. 

Theory  of  the  hydrogen  peroxide  effect,  ol 
physical  development,  and  of  the  coloration  pro- 
duced  by  dyes  and  silver  halides.  A.  Steigmann 
(Z.  wiss.  Phot.,  1929,  26,  341 — 344). — The  hydrogen 
peroxide  effect  is  briefly  discussed  on  the  basis  of  the 
author’s  theory,  according  to  which  the  number  of 
reduction  centres  on  the  surfaces  of  silver  halides 
diminishes  in  the  order  :  chloride,  bromide,  iodide. 
The  insensitivity  of  silver  chloride  in  presence  of 
silver  bromide  is  considered  to  be  due  to  the  greater 
number  of  primary  reduction  centres  on  the  surface 
of  the  chloride,  which  in  the  preparation  of  the  plate 
causes  enhanced  adsorption  to  occur  and  so  renders 
the  subsequent  action  of  light  difficult.  This  inactivity 
to  light  is  accompanied  by  an  inactivity  to  hydrogen 
peroxide.  Experiments  are  described  on  the  action 
of  dyes  in  solutions  containing  halides  of  alkali 
metals  on  silver  halides.  Erythrosin  became  bluish ; 
pinachrome  was  almost  decolorised  in  concentrated 
sodium  chloride  solution ;  fuchsin  became  blue  and 
showed  dichromatism ;  methylene-blue,  pinakryptol- 
green,  and  phenolsafranine  were  each  precipitated  and 
their  solutions  bleached.  Other  experiments  dealt 
with  the  probable  chemical  combination  of  methylene- 
blue  with  silver  halides.  H.  T.  S.  Britton. 

Photochemical  production  of  optically  active 
substance.  W.  Kuhn  and  E.  Braun  (Naturwiss., 
1929, 17,  227 — 228). — The  rotatory  dispersion  of  ethyl 
a-bromopropionate  in  the  ultra-violet  discloses  at 
first  an  increased  rotation  (specific  rotation  in  alcohol 
of  about  4000°  at  2450  A.)  followed  by  a  reversal. 
The  absorption  bands  in  the  near  ultra-violet  must 
therefore  influence  powerfully  the  optical  activity. 
Solutions  (4 — 8%  in  alcohol)  of  the  racemic  ester  were 
exposed  in  quartz  flasks  to  circularly  polarised  light. 
Monochromatic  light  (Mg  line  2800  A.)  was  used. 
A  solution  of  the  active  ester  was  simultaneously 
exposed  to  unpolarised  light  of  corresponding  inten- 
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sity,  to  provide  control  for  the  period  of  irradiation. 
The  solutions  exposed  to  dextro-circularly  polarised 
light  showed  dextro-rotation,  and  vice  versa.  The 
greatest  effect  so  far  obtained  is  0  05°  on  either  side. 
The  effect  observed  agrees  in  sign  with  theoretical 
predictions.  R.  A.  Morton. 

Transformation  ol  cholesterol  by  X-rays, 
A.  H.  Roffo  and  L.  M.  Correa  (Bol.  Inst.  Med.  exp., 
1925,  No.  5,  3  pp. ;  Chem.  Zentr.,  1928,  ii,  1671 — 
IG72). — The  products  resulting  from  the  action  of 
X-rays  on  cholesterol  do  not  give  colour  reactions, 
and  are  not  precipitable  with  digitonin.  The  double 
linking  remains  unaffected.  The  action  consists  in 
oxidation  of  the  alcoholic  carbon  atom  in  Wind  an  s’ 
formula.  A.  A.  Eldridge. 

Development  of  chlorophyll  in  seedlings  in 
different  ranges  of  wave-lengths  of  light.  J  D. 
Sayre  (Plant  Physiol.,  1928,  3,  71 — 77). — Wave¬ 
lengths  longer  than  680  are  not  effective  in  the 
formation  of  chlorophyll  in  maize,  wheat,  oat,  barley, 
bean,  sunflower,  or  radish  seedlings.  The  effective¬ 
ness  of  radiant  energy  appears  to  increase  with  wave¬ 
length  to  about  680  pa  and  then  to  fall  abruptly  to 
zero.  Chemical  Abstracts. 

Change  of  conductivity  of  coloured  substances 
during  photochemical  action.  N.  Zchodro  (J. 
Chim.  phys.,  1929,  26,  59 — 64). — The  conductivity  of 
collodion  films  coloured  with  cyanine,  pinaverdol,  or 
pinaehrome  increases  on  illumination  with  white  light ; 
the  increase  is  no  longer  obtained  when  the  film  has 
become  decolorised.  The  conductivity  increases  with 
the  duration  of  exposure  until  a  maximum  value  is 
obtained ;  when  illumination  ceases  the  conductivity 
diminishes  gradually.  The  effect  of  illumination  by 
monochromatic  light  has  also  been  studied  and  curves 
are  given  of  change  of  conductivity  against  wave¬ 
length  of  light  used.  These  curves  resemble  closely 
those  obtained  by  Lasareff  (Ann.  Physik,  1907,  24. 
061)  for  the  energy  of  light  absorbed  by  these  coloured 
films,  and  the  conclusion  is  reached  that  the  increase 
of  conductivity  of  the  films  during  decolorisation  is 
proportional  to  the  energy  of  the  light  absorbed. 

R.  N.  Kerr. 

Oxidations  promoted  by  ultrasonic  radiation. 
F.  0.  Schmitt,  C.  H.  Johnson,  and  A.  R.  Olson 
(J.  Amer.  Chem.  Soc.,  1929,  51,  370 — 375).— Some 
ultrasonic  radiation  reactions  were  investigated  in 
presence  of  oxygen  and  water,  under  conditions  such 
that  gas  bubbles  could  be  formed  in  the  liquid.  The 
reactions  included  oxidation  of  halide  ions  under 
various  conditions,  of  hydrogen  sulphide,  and  of 
carbon  tetrachloride  (chlorine  is  formed  in  presence  of 
air  and  moisture).  Some  dye  molecules  are  affected 
by  the  radiation  and  give  rise  to  hydrogen  ions.  Thq 
reaction  rate  of  ultrasonic  reactions  rises  as  the 
pressure  is  increased,  but  above  a  certain  critical 
pressure  the  rate  falls  again.  An  explanation  is 
suggested  for  this  behaviour.  S.  K.  Tweedy. 

Is  hydrogen  peroxide  formed  in  electrolytic 
gas  by  oc-rays  ?  B.  M.  Marks  (J.  Physical  Chem., 
1929,  33,  381 — 383). — Contrary  to  the  assumption  of 
Scheuer  (A.,  1914,  ii,  762),  no  hydrogen  peroxide 
could  be  detected  when  electrolytic  gas  is  acted  on  by 


a -particles.  Tests  for  ozone  were  also  negative. 
The  excess  of  hydrogen  over  that  required  for  the 
formation  of  water  reported  by  Scheuer  is  attributed 
to  reaction  of  part  of  the  oxygen  with  the  mercury 
present  in  the  system.  L.  S.  Theobald. 

Pure  hydrogen  peroxide.  ¥1.  G.  L.  Matheson 
and  O.  Maass  (J.  Amer.  Chem.  Soc.,  1929,  51, 
674 — 687). — F.-p.  curves  are  recorded  for  some  binary 
hydrogen  peroxide  systems.  Potassium  chloride  and 
sulphate  and  sodium  fluoride  are  dissociated  in  solu¬ 
tion,  but  methyl  alcohol  is  associated.  The  eutectic 
point  was  always  higher  than  that  for  the  corre¬ 
sponding  water  systems;  the  eutectic  for  aqueous 
sodium  fluoride  solution  lies  at  —2*9°,  the  composition 
being  1*4%  of  salt  (cf.  Guthrie,  Phil.  Mag.,  1878,  5, 
640).  Potassium  bromide  decomposes  hydrogen  per¬ 
oxide  rapidly.  Ether  is  only  slightly  soluble ;  a 
compound  containing  48—55%  of  ether  was  isolated. 
Sulphur  dioxide  dissolves  even  in  very  cold  peroxide 
to  form  sulphuric  acid ;  compound  formation  occurs. 
Amines  and  hydrogen  peroxide  do  not  interact  below 
0°,  but  at  the  ordinary  temperature  the  amine 
(e.g.f  piperidine)  is  often  oxidised  to  the  correspond¬ 
ing  nitre-compound.  Butylamine-hydrogen  peroxide 
compounds  were  isolated :  they  probably  represent 
the  first  stage  in  the  oxidation  to  nitro -compounds. 
Evidence  was  obtained  that  the  other  amines  also 
form  compounds ;  the  number  of  peroxide  molecules 
in  the  ethylamine  compound  increases  as  the  hydrogen 
atoms  linked  to  nitrogen  are  replaced  by  ethyl  groups. 
Dimethylaniline  differs  from  aliphatic  amines  in  being 
less  soluble  and  associated  in  solution.  Direct 
measurements  gave  23,450  g.-cal.  at  20°  for  the  heat 
of  the  reaction  H202(Z) = H20 (?) + 0 *502  (at  1  atm.). 
Vapour  density  measurements  by  the  Victor  Meyer 
method  gave  34  as  the  mol.  wt.  of  hydrogen  peroxide 
vapour.  The  decomposition  of  the  peroxide  becomes 
explosive  at  150 — 153°.  This  temperature  is  raised 
slightly  by  addition  of  water  or  of  potassium  chloride. 

S.  K.  Tweedy. 

Action  of  helium  on  platinum.  H.  Damiano- 
ytch  (Compt.  rend.,  1929,  188,  790 — 792). — The 
action  of  pure  helium  on  platinum  under  the  influence 
of  a  moderate  electric  discharge  at  0*75—3*5  mm.  for 
30  min.  to  14  hrs.  produces  thin  brown  layers  of  the 
metal  which  is  converted  by  heat  into  a  mirror  of 
ordinary  platinum  and  retains  large  quantities  of 
helium  in  the  form  of  adsorption  compounds  or 
mixtures  of  such  compounds  with  excess  of  metal. 

J.  Grant. 

Action  of  helium  on  platinum.  H.  Damiano- 
vigii  and  J.  J.  Trillat  (Compt.  rend.,  1929, 188,  991 — 
992). — Products  containing  helium  and  platinum 
(preceding  abstract)  prepared  under  various  conditions 
were  examined  by  the  Deby c-S  eherrer  method  and 
shown  to  have  the  same  mierocrystalline  structure. 
The  deposit  obtained  by  the  action  of  an  alternating 
discharge  (0*5  cm.  spark)  on  platinum  in  helium  at 
3*5  mm.  pressure  contained  a  mierocrystalline  sub¬ 
stance,  possibly  a  compound  of  helium  and  platinum, 
which  was  not"  detectable  in  the  other  deposits. 

J.  Grant. 

Action  of  ozone  on  alkali  azides.  Pernitrous 
acid.  I.  K.  Gleu  and  E,  Roell  (Z.  anorg*  Chem., 
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1929,  179,  233 — 266). — If  oxygen  containing  about 
10%  of  ozone  be  passed  into  an  N- sodium  azide 
solution  an  orange  coloration  is  at  first  produced,  but 
later  the  colour  fades  and  the  solution  then  contains 
nitrate  and  nitrite,  but  no  azide.  It  has  not  been 
found  possible  to  isolate  the  orange  substance  by 
freezing  out  the  water,  by  precipitation  with  another 
solvent,  or  by  effecting  the  reaction  in  non-aqueous 
solution ;  further,  ozone  does  not  appear  to  react  with 
solid  sodium  azide.  The  orange  substance  is  stable 
only  in  alkaline  solution  and  decomposes  below  the 
b.  p,  with  evolution  of  equal  volumes  of  nitrogen, 
nitrous  oxide,  and  oxygen ;  if  no  azide  remains  in  the 
solution  oxygen  alone  is  evolved.  Titrations  with 
stamiite,  antimonitc,  and  arsenite  solutions  yield 
concordant  results  for  the  oxidising  power  of  the  solu¬ 
tion,  but  with  formaldehyde  anomalous  results  are 
obtained,  which  lead  to  the  conclusion  that  this 
reducing  agent  is  oxidised  primarily  to  performic  acid, 
which  is  then  reduced  by  the  nitrite  present.  Per¬ 
manganate  is  reduced  to  manganate  with  vigorous 
evolution  of  oxygen.  Quantitative  titrations  show 
that  the  nitrate  and  nitrite  contents  of  the  orange 
solution  are  equal,  that  the  oxidation  titre  is  equal  to 
the  reduction  titre,  and  that  the  volume  of  oxygen 
produced  by  oxidation  is  double  that  resulting  from 
decomposition  of  the  orange  substance.  The  latter  is 
decomposed  catalytieally  by  manganese  dioxide,  and 
is  reduced,  although  slowly,  by  hypobromite  and 
hypochlorite  solutions.  The  orange  substance  thus 
appears  to  bo  a  derivative  of  hydrogen  peroxide  and 
is  shown  to  react  quantitatively  as  a  pernitrous  acid, 
isomeric  with  nitric  acid,  and  having  the  structure 
OIN*OOH.  Its  formation  results  from  the  production 
of  an  ozonide  of  azoimide,  which  then  loses  one 
molecule  of  nitrogen.  H.  F.  Gillbe. 

New  series  of  double  sulphates  of  the  copper- 
magnesium  group  and  the  phosphonium  bases. 
I.  P.  C.  Ray  and  N.  Ray  (J.  Indian  Chem.  Soc., 
1929,  6,  27 — 30 ;  cf.  A.,  1928,  505). — The  following 
magnesium  tetraelhylphosphonium  sulphates  have  been 
obtained  (R=PEt4)  : — 

MgS043oS0458H20 ;  2MgS0432S04,HoS04 ; 

2MgS04,R*S04,2H2S04,2H*0 ; 
2MgS04sRBS04}H2S04,H20rand 
2MgS04,R2S04,H2S04J2H20.  Copper  yields  only  the 
acid  salt  2CuS04  R2S04,H2S04,4H20. 

0.  J.  Walker. 

Spectro-analytical  investigation  of  the  dissolu¬ 
tion  of  alloys  and  the  Tammann  resistance 
layer.  VI.  W.  Gerlach  (Z.  anorg.  Chem.,  1929, 
179s  111 — 112). — When  alloyed  with  gold  in  absence 
of  lead  both  copper  and  silver  are  protected  from  the 
action  of  nitric  acid,  but  if  lead  be  present  the  copper 
is  dissolved  simultaneously  with  the  lead,  as  a  result 
of  compound  formation  between  the  two  metals. 

H.  P.  Gillbe. 

Action  of  water  on  tricalcium  silicate  and 
(3-dicalcium  silicate.  T.  Thorvaldsox  and  V.  A. 
Vigfusson.— See  B.,  1929,  247. 

Preparation  of  phosphorescent  zinc  sulphide. 
R*  Coustal  and  F.  Prevet  (Compt.  rend.,  1929, 188, 
703 — 705). — Phosphorescent  zinc  sulphide  is  obtained 
as  a  white,  spongy  mass  of  wurtzite  crystals  when 


intimate  and  finely-powdered  mixtures  of  zinc  (par¬ 
ticles  of  the  order  of  1  micron)  and  sulphur  are  exploded 
by  shock,  heat,  or  friction.  In  general,  an  excess  of 
zinc  decreases  the  persistence  of  the  phosphorescence 
and  displaces  it  towards  the  higher  wave-lengths,  the 
maximum  intensity  and  explosive  violence  being 
obtained  with  1*5 — 2  g.  and  3*3  g.  of  zine/g.  of  sulphur, 
respectively.  Added  copper,  halogen,  or  phosphorus 
compounds  increase  or  modify  the  colour  of  the  phos¬ 
phorescence,  but  metals  (except  uranium)  have  the 
reverse  effect,  and  all  diminish  the  violence  of  the 
explosion.  Explosions  carried  out  in  nitrogen  and 
sulphur  dioxide  give  a  less  and  more  intense  phos¬ 
phorescence,  respectively,  than  that  produced  in  air, 
and  the  selenides  and  tellurides  produced  by  the  same 
method  arc  less  phosphorescent  than  the  sulphides. 

J.  Grant. 

Mercurammonium  iodides.  M.  Francois  (Ann. 
Chim.,'  1929,  [x],  II,  22 — 43). — The  existence  of  the 
two  mercurammonium  iodides,  HgI2,2NH3  and 
3HgI2,4NHs,  has  been  definitely  established.  Their 
vapour  pressures  at  a  series  of  temperatures  have 
been  measured  and  the  conditions  of  stability  in  the 
dry  state  and  in  aqueous  solution  defined.  The 
reaction  between  concentrated  aqueous  ammonia  and 
HgI2,2NH3  leading  to  dimercurammonium,  HggNI, 
and  3HgI2,4NH3  leading  to  Hg9N4I6,  has  been  fully 
investigated  and  details  are  given  for  the  preparation 
of  the  final  products  in  the  pure  state.  Graphical 
formulae  for  these  mercurammonium  compounds  are 
described.  A.  I.  Vogel. 

Dehydration  of  kaolin.  H.  A.  J.  Pieters. — See 
R.,  1929,  323. 

Wohler’s  titanium  cyanonitride.  V.  M.  Gold¬ 
schmidt  (Naehr.  Ges.  Wiss.  Gottingen,  1927,  390— 
393;  Chem.  Zentr.,  1928,  ii,  1541 — 1542). — The  sub¬ 
stance  has  (E.  Brock)  a  crystal  structure  analogous 
to  that  of  sodium  chloride.  Comparative  measure¬ 
ments  indicate  that  it  consists  of  a  solid  solution  of 
titanium  carbide  and  nitride.  A.  A.  Eldridge. 

Compounds  of  tervalent  cerium  salts  and 
thorium  salts  with  sodium  carbonate  (sodium 
cericarbonate  and  thoricarb onate ) .  L.  Lortie 
(Compt.  rend.,  1929,188, 91 5 — 916). — Sodium  cericarb¬ 
onate,  Na6[Ce(C03)5],12H20,  was  prepared  by  gradual 
addition  of  a  solution  of  15  g.  of  ammonium  eerinitrate 
in  25  c.c.  of  water  to  a  cold  25%  solution  of  sodium 
carbonate,  the  resulting  precipitate,  probably 
CeC03(0H)2s  being  filtered.  The  yellow,  prismatic 
crystals  separate  after  some  hours  and  are  filtered  and 
washed  in  ice  water.  The  salt,  which  is  dehydrated 
at  200°,  is  decomposed  by  water  with  the  formation 
of  the  above  hydroxycarbonate  and  by  acids  with 
the  liberation  of  carbon  dioxide.  It  is  soluble  in 
'  sodium  carbonate  solution,  gives  a  blood-red  colour 
with  phenolic  substances,  and  is  isomorphous  with 
the  corresponding  thorium  salt.  Determinations  of 
active  oxygen  indicate  that  the  cerium  is  quadrivalent. 

J.  Grant. 

Oxides  of  nitrogen.  F.  Raschig  and  W.  Prahl 
(£.  angew.  Chem.,  1929,  42, 253— 257).— The  evidence 
for  the  existence  of  higher  oxides  of  nitrogen,  based 
on  oxidation  of  stannous  chloride,  has  now  been 
modified  by  experiments  with  titanous  chloride ;  the 
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oxidation  in  this  case  indicated  that  no  oxide  higher 
than  nitrogen  peroxide  was  present,  and  the  pheno¬ 
mena  with  stannous  chloride  are  attributed  to 
catalytic  oxidation  by  free  oxygen  in  presence  of 
the  nitrogen  oxides.  The  dissociation  constants  of 
nitrogen  peroxide  into  nitric  oxide  and  oxygen,  deter¬ 
mined  chemically,  agree  closely  with  those  determined 
by  Bodenstcin  by  physical  methods;  the  apparatus 
and  methods  employed  are  described.  By  reaction 
with  potassium  iodide,  it  is  proved  that  an  equi- 
molecular  mixture  of  nitric  oxide  and  nitrogen 
peroxide  behaves  as  a  mixture,  and  not  as  a  com¬ 
pound  ;  the  peroxide  forms  potassium  nitrite  with 
separation  of  iodine.  S.  I.  Levy, 

Hypopliosphoric  acid.  F.  Vogel  (Z.  angew, 
them,,  1929,  42,  263). — Oxidation  of  red  phosphorus 
with  alkaline  permanganate  or  peroxide  yields 
hypophosphates,  the  yield  being  more  than  80%  on 
the  phosphorus  oxidised  in  the  case  of  peroxide. 

S.  I.  Levy, 

Preparation  of  hypophosphoric  acid  by  the 
action  of  hypochlorite  on  red  phosphorus.  J. 
Pbobst  (Z.  anorg.  Ohera.,  1929,  179,  155 — 160). — 
Bed  phosphorus  is  added  gradually  to  a  well-stirred 
solution  which  is  about  0*23/  with  regard  to  alkali 
and  1*53/  with  regard  to  hypochlorite.  The  initial 
temperature  should  be  about  5°  and  the  reaction 
vessel  cooled  in  ice,  when  a  yield  of  25%  of  the  salt 
NaHP03,3H20,  calculated  on  the  phosphorus  used, 
may  be  obtained.  A  new  method  for  the  determin¬ 
ation  of  the  hypophosphate  ion  is  described :  silver 
hypophosphate,  quantitatively  precipitated  from  a 
solution  of  the  sodium  hydrogen  salt,  is  washed  and 
dissolved  in  ammonium  hydroxide  solution,  and  the 
silver  is  reprecipitated  with  hydrogen  chloride  solu¬ 
tion.  The  second  precipitation  is,  when  excess  of 
chlorine  ion  is  present,  uninfluenced  by  the  presence 
of  hypophosphate  ion.  H.  F.  Gillbb. 


Sulpho-salts.  VII.  Polysulphovanadates. 
L.  Fernandes  [with  C,  Orlandi]  (Atti  R.  Accad. 
Lined,  1928,  [vi],  8,  234—238). — Polymerisation  of 
normal  orthovanadates  may  occur  either  as  R^VS4 
V2S5  in  the  presence  of  a  relatively  strong  acid, 


or  as  RoVSi 


RVS3— >R4[H2(VS3)6]  in  the 


presence  of  hydrogen  sulphide.  To  confirm  the  latter 
process  the  compounds  NH4VS3,2H„0, 
[NH:C(NH2)2]VS3,2H20,  (NH4)4[H2(VSs)6],18H,0, 

[NH;C(NH2)2]4[H2(VS3)8],I8H20,  and 
114[H2(¥S3)6],18II20  have  been  prepared.  The 
ammonium  salts  were  obtained  by  the  action  of 
ammonium  hydrosulphide  and  hydrogen  sulphide  on 
the  orthovanadate,  the  other  compounds  being 
obtained  from  the  corresponding  ammonium  salts 
by  double  decomposition.  F,  Q.  Tryhorn. 

Reactions  in  liquid  hydrogen  sulphide.  V. 
Reaction  with  furfur  aldehyde .  R.  E.  Meints  and 
J.  A.  Wilkinson  (J.  Amer.  Chem.  Soc.,  1929,  51, 
803). — A  monosulphur  derivative  of  furfuraldehyde, 
C4H30*CHS,  is  formed  by  the  spontaneous  interaction 
under  pressure  of  furfuraldehyde  and  liquid  hydrogen 
sulphide.  It  forms  yellow  monoclinie  needles,  m.  p. 
95—98°,  softening  point  80°,  soluble  in  hot  ethyl 
acetate,  which  are  converted  in  air  into  a  black  sub¬ 
stance  insoluble  in  liquid  hydrogen  sulphide.  Since 


furan,  furfuryl  alcohol,  pyromueic  acid,  and  its  ethyl 
and  nitrocthyl  esters  do  not  react  analogously  with 
hydrogen  sulphide,  the  sulphur  must  replace  the 
aldehydie  oxygen  atom.  Aldehydes  as  a  class  undergo 
this  substitution  when  treated  with  liquid  hydrogen 
sulphide.  S.  K.  Tweedy. 

Sulphur.  I.  System  sulphur-chlorine.  M. 
Trautz,  H.  Acker,  (Frl.)  L.  E.  von  Broecker, 
A.  Rick,  A.  Hoffmann,  H.  Kxjfpjel,  and  O.  Loth 
(Z.  Eiektrochem.,  1929,  35,  110 — 132). — Manometric 
measurements  performed  on  various  gaseous  equilibria 
involving  sulphur  and  chlorine  at  high  temperatures 
indicate  that  the  main  reaction  is  :  S2C12+C12 
2SC12.  Specific  heat  data  show  that  other  polythio- 
chlorides  exist  in  both  the  gaseous  and  liquid  state, 
e.g.,  S2Ci,  S3CI2,  and  S^lg.  Heats  of  formation  of  the 
various  chlorides  arc  given,  and  equilibrium  constants 
of  reactions  involving  them  at  various  temperatures 
have  been  calculated,  using  iSfernst’s  theorem. 

The  change  in  colour,  from  yellow  to  red,  which 
occurs  when  chlorine  is  passed  into  sulphur  mono- 
chloride  in  the  liquid  form  has  been  investigated  by 
following  changes  in  colour,  in  volume,  and  in  the 
partial  pressure  of  the  chlorine  in  the  gaseous  phase. 
Difficulty  was  experienced  in  obtaining  reproducible 
results,  as  the  time  when  the  sudden  reddening  occurred 
was  found  to  be  influenced  by  several  factors,  e.g,, 
unless  the  liquid  w*as  seeded  51  with  sulphur  dichlor¬ 
ide  the  colour  change  did  not  occur  until  3 — 4  his. 
had  elapsed.  The  absorption  of  the  chlorine  by 
sulphur  monoehioride  is  represented  by  the  scheme 
S2C12+C12  — >•  2SC12,  the  reaction  being  very  slow 
except  when  the  sulphur  monochloride  happens  to 
be  in  the  “  active  51  state,  or  when  a  large  amount  of 
either  sulphur  dichloride  or  sulphur  tetrachloride  or 
stannic  chloride  or  iodine  has  been  previously  added. 
The  partition  coefficients  of  chlorine  between  the  gas 
phase  and  the  solution,  in  both  old  and  freshly- 
prepared  samples  of  the  pure  monochloride,  have  been 
measured  over  wide  ranges  of  temperature.  Owing 
to  an  excess  of  chlorine  being  present  in  the  reaction 
mixture  when  gaseous  chlorine  was  allowed  to  act 
on  rhombic  sulphur  to  form  sulphur  monoehioride,  it 
was  found  necessary  to  extrapolate  the  heat  of 
formation,  which  is  given  by  :  2S  (rhombic) +Ci2  (gas) 
=S2C12  (Iiquid)+I4*5±04kg,-eaL  The  heat  of  dis¬ 
solution  of  chlorine  in  sulphur  monoehioride  was 
found  to  be  represented  by :  S2C12  (liquid)+02  (gas)= 
2SCU  (dissolved  in  S2Cl2}+9*8-fc;04  kg.-eal.,  whilst 
S2Cl2+3Q2~2SCl4  (dissolved  in  a  mixture  of  S2C12 
and  SC12)  +  12 — 14  kg.-eal.  Chlorine  reacts  with 
sulphur  dissolved  in  sulphur  monoehioride  in  accord¬ 
ance  with  the  expression  governing  the  rate  of  a 
reaction  of  the  first  order.  Vapour  pressure-tem¬ 
perature  curves  from  37°  to  137°  of  sulphur  mono¬ 
chloride  are  given,  from  vrhieh  a  value  of  8*5  kg.-cal. 
for  the  heat  of  vaporisation  was  calculated.  By  long 
boiling  at  temperatures  above  100°,  but  never  below 
100°,  the  colour  may  suddenly  become  red,  through 
the  formation  of  sulphur  dichloride,  wiiieh  is  accom¬ 
panied  by  a  lowering  of  the  b.  p.  Vapour-pressure 
curves  of  sulphur  monoehioride  solutions  of  sulphur  of 
various  concentrations  are  given,  and  the  possibility 
of  the  existence  of  polythiochlorides  is  discussed. 
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The  molecular  heat  of  dissolution  of  sulphur  in  sulphur 
monochloride  was  found  to  lie  between  —1*3  and 
—3  kg.-eal.  The  specific  heats  of  liquids  having 
widely  differing  sulphur  and. chlorine  contents  were 
measured,  and  that  of  sulphur  monochloride  is  given 
as  0*22±2*8%  at  22°.  The  sulphur-chlorine  system 
was  also  studied  as  regards  the  composition  of  the 
corresponding  gaseous  and  liquid  phases,  and  attempts 
were  made  to  correlate  the  vapour  pressures  with  the 
compositions  of  the  vapours  on  the  supposition  that 
they  contained  some  S2C1.  Numerous  data,  referring 
to  the  densities  and  viscosities  of  sulphur  mono- 
chloride  solutions  in  which  either  chlorine  or  sulphur 
was  dissolved,  are  recorded.  H.  T.  S.  Britton. 

Action  of  metals  on  per  sulphates.  0.  Aschan 
[with  G.  V.  Petrelius]  (Finska  Kemistsamf.  Medd., 
1928,  37,  40 — 44 ;  Chem.  Zentr..  1928,  ii,  1866 — 
1867). — By  the  action  of  bivalent  metals  on  cold 
aqueous  solutions  of  potassium,  sodium,  or  ammon¬ 
ium  persulphate,  the  following  double  salts  have  been 
obtained :  M(K0)o(S0o*0)o36Ho0,  where  M=Mg. 

Zn,  Cd,  Fe11,  Ni,  “or  Co:“  M(Na0)2(S02-0)2,4H«0. 
where  M=Mg,  Zn,  Cd,  or  Feu : 
M(NH40)2(S02‘0)236H20?  where  M=Mg,  Zn.  Cd, 
FeH,  Ni,  or  Co.  "  A.  A.  Eldridge. 

Preparation  of  stable  ammonium  molybdate 
solution.  J.  P.  Mehlig  (Chemist-Analyst,  1928, 17, 
No.  4,  6). — A  solution  of  3 SO  g.  of  molybdenum 
trioxide  in  550  c.c.  of  concentrated  ammonia  solution 
and  1030  c.c.  of  water  is  slowly  dropped,  through  a 
filter,  into  6  litres  of  GA-nitric  acid,  which  is  con¬ 
tinuously  stirred.  Chemical  Abstracts. 

Oxidations  with  fluorine.  XII.  Action  of 
fluorine  on  nitric  acid,  perchloric  acid,  and 
related  compounds.  F.  Fighter  and  E.  Brunner 
(Hclv,  Chim.  Acta,  1929,  12,  305 — 313 ;  ef.  A.,  1928, 
973).— The  action  of  fluorine  on  a  10%  solution  of 
sodium  nitrite  is  extremely  vigorous,  but  using  a 
2%  solution  cooled  in  ice  a  solution  was  obtained 
which  showed  the  reactions  of  pernitric  acid. 
Fluorine  acts  on  a  dilute  solution  of  nitric  acid  and 
gives  an  appreciable  yield  of  dinitrvl  peroxide,  which 
is  hydrolysed  by  water  in  two  stages  to  pernitric 
acid  and  hydrogen  peroxide.  By  the  action  of 
fluorine  on  an  alkaline  solution  of  potassium  chlorate 
a  25%  yield  of  perchlorate  was  obtained.  With 
fluorine  and  an  aqueous  solution  of  perchloric  acid  a 
solution  was  obtained  which  had  the  characteristic 
pungent  odour  of  per-acids,  liberated  iodine  from 
potassium  iodide  and  bromine  from  potassium  brom¬ 
ide,  and  contained  hydrogen  peroxide.  It  is  con¬ 
sidered  probable  that  the  peroxide  C1208  is  first 
formed,  and  is  then  immediately  hydrolysed,  forming 
perchloric  acid  and  per-perchloric  acid,  HC10f).  the 
latter  reacting  further  to  form  perchloric  acid  and 
hydrogen  peroxide.  O.  J.  Walker. 

New  isomorphous  series  of  fluorine  com¬ 
pounds.  H.  Caron  and  L.  Vanbockstael  (Compt 
rend.,  1929,  188.  S69 — 871). — The  triple  salt 

-iCaSiF 6,8CaF2,  AL>(S04)3?45H20  has  been  prepared 
by  the  ^action  of  50  c.c.  of  hydroflu  osilicic  acid 
(d  1*075)  on  10  c.c.  of  10%  aluminium  sulphate 
solution,  100  c.c.  of  15%  calcium  chloride  solution, 


and  200  c.c.  of  alcohol  at  60°  for  24  hrs.  It  forms 
fine  octahedra  insoluble  in  alcohol  or  ether,  slightly 
soluble  in  water,  and  easily  soluble  in  warm  dilute 
acids,  which  lose  water  and  silicon  fluoride  when 
heated.  Strontium,  but  not  barium,  will  replace 
calcium  forming  an  isomorphous  salt ;  iron  or  chrom¬ 
ium  will  replace  aluminium,  whilst  the  sulphur  may 
be  replaced  by  selenium.  J.  Grant. 

Univalent  iron,  nickel,  and  cobalt.  V.  Form¬ 
ation  of  nickel  carbonyl.  W.  Manckot  and  H. 
Gall  (Ber.,  1929,  62,  [B],  678—681 ;  cf.  A.,  1927, 
1157).- — Nickel  carbonyl  is  formed  when  carbon 
monoxide,  saturated  with  methyl  alcohol,  is  passed 
over  the  compound  Ni(NO)-SEt  at  100 — 140°. 
Preferably,  an  aqueous  solution  of  nickel  sulphate  is 
mixed  in  an  atmosphere  of  carbon  dioxide  with 
potassium  hydroxide  and  ethyl  mercaptan ;  after 
some  time  the  pressure  in  the  vessel  rises  owing  to 
the  production  of  nickel  carbonyl.  The  gaseous 
products  are  driven  successively  through  an  aqueous 
suspension  of  mercury  acetate  and  a  calcium  chloride 
tube,  after  which  the  carbonyl  is  condensed  in  acetone- 
carbon  monoxide. ,  The  solution  is  again  treated  with 
carbon  monoxide  and  the  process  repeated.  Even 
better  results  are  obtained  by  the  action  of  carbon 
monoxide  on  nickel  sulphate  mixed  with  potassium 
hydroxide  and  hydrosulphide.  If  nickel  sulphate  is 
replaced  hy  iron  sulphate,  the  production  of  small 
amounts  of  a  volatile  iron  carbonyl  is  observed. 
With  cobalt  salts  a  marked  absorption  of  carbon 
monoxide  occurs,  but  a  volatile  cobalt  carbonyl  is  not 
produced ;  the  action  may  be  utilised  for  the  detection 
of  small  amounts  of  nickel  in  cobalt  salts. 

H.  Wren* 

Univalent  iron,  nickel,  and  cobalt.  VI.  Com¬ 
pounds  of  iron,  sulphur,  and  nitric  oxide.  W. 
Manchot  and  S.  Davidson  (Ber.,  1929,  62,  [B], 
681 — 687  ;  cf.  preceding  abstract). — A  solution  of 
ferrous  sulphate  in  50%  alcohol  is  saturated  with 
nitric  oxide  and  then  treated  with  potassium  xanthate ; 
the  brownish-red  precipitate,  after  crystallisation 
from  carbon  disulphide,  yields  almost  black  crystals 
of  the  compound  Fe(NO)2(S#CS#OEt)2,  which  is  readily 
auto-oxidised  in  benzene  and  evolves  nitric  oxide 
freely  when  decomposed  with  dilute  sulphuric  acid. 
The  iron  therefore  appears  bivalent. 

The  assumption  of  univalent  iron,  nickel,  and  cobalt 
is  justified  by  the  following  considerations.  The 
arguments  on  which  the  bivalency  of  iron  in  the 
xanthate  compound  is  based  lead  to  the  hypothesis  of 
the  univalent  metal  in  the  substances  Fe(NO)2S*R, 
Co(NO)2S*R,  and  Ni(NO)S*R.  In  these  compounds 
the  ability  of  iron  to  unite  with  nitric  oxide  finds 
expression.  The  preparation  of  these  iron,  cobalt, 
and  nickel  compounds  has  never  been  effected  from  a 
hyponitrite  or  a  substance,  HS-R.  A  hyponitrite 
with  tervalent  iron  should  show  the  instability 
towards  thiosulphate  characteristic  of  ferric  salts ; 
actually  with  potassium  thiosulphate  the  salts 
Fe(N0)2S,S03K  gives  an  additive  compound, 
Fe(N0)*S,303K,KJ3o03,  and  analogous  compounds, 
Co(N0);S,303K,ICs;03  and  Ni(NO)S,S03K,I^S2a. 
have  been  prepared  in  well-defined  form.  The  NO 
group  in  the  sulphur-nitric  oxide  compounds  is 
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characterised  as  neutral  component  by  direct  com¬ 
parison  with  hyponitrites,  since  the  former  compounds 
yield  nitric  oxide  with  acids,  whereas  the  latter 
decompose  into  nitrous  oxide  and  water.  The  same 
substance  is  formed  from  nitric  oxide  and  the  cyanide 
in  which  nickel  is  certainly  univalent  as  from  the 
compounds  Ni(NO)SdEt  and  potassium  cyanide. 
Equivalent  amounts  of  carbon  monoxide  and  nitric 
oxide  unite  with  ferrous  xanthate.  Cobalt  and  nickel 
salts  with  potassium  xanthate  unite  with  carbon 
monoxide  and  nitric  oxide.  H.  Wren. 


Complex  oxalates  and  carbonates  of  ter  valent 
cobalt.  J,  Kranig  (Ann.  Chinn,  1929,  [x],  11,  44 — 
103). — The  following  new*  complex  compounds  are 
described ;  CoK[Co(NH3),(N02)2C204l3,9H,0 ; 
Ba[Co(NH3),(C;04)2];!4H26;  ' 

Co[Co(NH3);(C;04)2]o,7H,0  ; 
H[Co(NH3)2(C2O4)2]J2H2O;Ag5K[Co(C2O4)3]^,0— BH20; 
PbK[Co(G204)3] ;  K[Co(G>04)3][Co(NH3)4Co04],s7H.O  ; 
KtCo(C204)3]2[Co{NH3)4C204]5,9H20 ;  ~ 
IC[Co(C.04)3][Co(NH3)5OH]56H20; 

[Co  (NBQ  )2(N  02)4]2[Co  (NH3)  5OH] ,  2HgO ; 
K[Co(C204y[Co(NH3)4C03]2,4-5H.O; 
[Co(NH3)20CO3](S64)2,4H2O  ;  [Co(NH3);C03]CLH20 ; 
[Co(KH3)5C03]C204,3H20  ; 

[Co{NH3)2(C204)2l3[Co(NH3)6]J5H20,  New  methods  of 
preparation  are  given  for  the  following  compounds  : 
K[Co(NH3)2(NOo)9Co04],1‘oH.O  ; 
[Co(NH3)5C03]Br?H20;  " 

[Co(NH3)4C204]2C204,CoC204,dH20  ;  cobalt  oxalate. 
A  new  hexamminocobalt  trioxalatocobaltiate, 

[Co (C2 04)3] [Co ( NH3 )  6  ] ,  was  isolated.  The  absorption 
spectra  in  0’02iY-solutions  of  the  following  compounds 
bare  been  studied  :  [Co(NH3)6] CL ;  [Co(NH3)4C204]C1  ; 
3STH4[Co(NH3)o(C204L]  ;  K3[Co(C004)3] 
[Co(NH3)9(Co04)43[Co(NH3)fil35H;0  and 
[Co(NH3)2(C204)2][Co(NH3)4C204],2H20/  The  com 
ductilities  of  aqueous  solutions  of  the  two  last-named 
compounds  were  measured.  A.  I.  Vogel. 


Ruthenium.  EL  Remy  (Z.  angew.  Chem.,  1929, 
42,  289—290,  291).  H.  G*ill  (ibid.,  290—291).— 
Polemical,  A  discussion  of  the  valency  of  ruthenium 
m  the  blue  chloride  solution  and  in  solutions  obtained 
by  treating  the  tetroxide  with  hydrochloric  acid  (cf. 
Kemy,  this  voL,  283).  A.  R.  Powell. 

Displacement  of  metals  and  their  oxides  by 
hydrogen  under  pressure  at  high  temperatures. 
Action  of  hydrogen  at  high  temperatures  and 
pressures  on  solutions  of  ruthenium  salts, 
^  *  N.  Ipatiev  and  0.  E.  Zvjaginstsev  (Ber.,  1929, 82, 
[B],  708 — 710). — The  ruthenium  compounds  investig¬ 
ated  were  (NHt)0RuCl5,  K2RuC15,  Na„RuCl5,  and 
HoRii(0H)2C14  in  dilute  aqueous  solution  acidified 
^vith  hydrochloric  acid.  The  same  products  are 
derived  from  all  the  salts.  At  25°  and  50  atm., 
reduction  occurs  slowly  with  deeolorisation  of  the 
solution  and  formation  of  a  slimy,  black  precipitate  of 
ruthenium  hydroxide  wiiich  is  gradually  redissolved 
under  atmospheric  pressure.  At  85°/65  atm.,  ruthen¬ 
ium  hydroxide  is  formed  as  a  heavy,  black  precipitate. 
At  160°/80  atm.,  a  nondiomogeneous  precipitate 
of  ruthenium  oxide  and  hydroxide  is  produced.  At 
350°/125  atm.,  ruthenium,  mixed  with  a  small 
proportion  of  the  oxide,  is  formed.  EL  Wren. 
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Iridium  fluorides.  O.  Ruff  and  J.  Fischer  (Z, 
anorg.  Chem.,  1929,  179,  101 — 185). — Fluorine  reacts 
with  powdered  Mdium  at  260°  with  the  production 
solely  of  the  hexafluoride,  a  yellow,  vitreous  substance 
which  melts  at  44°  to  a  brownish-yellow  liquid.  After 
being  kept  at  the  ordinary  temperature  for  some 
months  crystal  formation  is  evident,  whilst  at  —150° 
X-ray  investigation  indicates  a  tetragonal  structure. 
Approximate  values  of  the  density,  b.  p.f  beat  of 
vaporisation,  and  heat  of  formation  are  6*0,  53, 
8*5,  and  130  kg.-caL,  respectively.  Iridium  hexa¬ 
fluoride  is  very  volatile  and  highly  reactive.  Traces 
of  moisture  bring  about  decomposition.  In  air  the 
substance  volatilises  completely  on  account  of  its 
high  vapour  pressure,  and  fumes  are  produced  of 
hydrogen  fluoride,  iridium  oxy fluoride,  and  ultimately 
lower  fluorides.  With  an  excess  of  water  a  violet  to 
red  colloidal  solution  of  iridium  tetrahydroxide  is 
formed.  Complex  formation  has  not  been  observed. 
If  iridium  hexafluoride  is  prepared  in  glass  vessels  a 
greyish  substance  is  formed  simultaneously  which  is 
probabfy  the  oxyfluoride  IrOF4 ;  in  quartz  vessels  the 
oxyfiuoride  is  stable  at  the  ordinary  temperature,  but 
when  gently  heated  or  kept  in  glass  vessels  iridium 
oxide  is  produced .  Iridium  tetrafluoride  may  be 
prepared  simply  by  heating  powdered  iridium  with  the 
hexafluoride  at  150°.  Continued  heating  removes  the 
excess  of  hexafluoride,  leaving  the  difficultly  volatile 
tetrafluoride  as  a  brown  oil  which  is  easily  decomposed 
by  water  and,  when  moderately  heated,  decomposes 
with  the  production  of  a  black,  metallic  substance. 
Similar  black  substances,  obtained  by  reduction  of  the 
hexafluoride  with  excess  of  iridium,  are  of  indefinite 
composition  and  insoluble  in  water,  and  are  converted 
into  the  tetrafluoride  when  heated  in  an  atmosphere  of 
iridium  hexafluoride.  They  probably  consist  of  a 
mixture  of  lower  fluorides.  H.  F.  Gillbe. 

Physical  and.  chemical  properties  of  the 
platinocyanides.  I.  Hydrates  of  lithium 
platinocyanide.  F.  E,  E.  Germann  and  0.  B, 
Muench  (J.  Physical  Chem.,  1929,  33,  415—423).— 
Pure  lithium  platinocyanide  has  been  prepared  from 
lithium  sulphate  and  barium  platinocyanide ;  its 
hydrates  have  been  studied  by  means  of  the  vapour- 
pressure  method  previously  described  (A.,  1928, 
1203).  The  tetrahydrate  crystallises  from  aqueous 
solutions  as  needles  of  a  grass-green  colour,  and  the 
equilibrium  pressure  of  the  system  tetrahydrate- 
saturated  solution  at  25°  is  14*14  mm .  The  an¬ 
hydrous  salt  is  formed  at  25°  over  concentrated 
sulphuric  acid  or  when  the  pressure  of  water  vapour  is 
less  than  1*02  mm. ;  it  is  canary-yellow  in  colour. 
Exposure  to  a  pressure  of  water  vapour  greater  than 
1*02  mm.  at  25°  yields  a  tan-coloured  tetrahydrate. 
A  black  modification  results,  in  turn,  from  this  hydrate 
by  exposure  to  bright  sunlight,  ultra-violet  light,  or  to 
water  vapour  at  low  pressures  above  10*2  mm.  At 
high  pressures,  light  brings  about  no  change.  Hydro¬ 
gen  and  cyanide  ions  catalyse  the  change.  The  tetra¬ 
hydrate  is  the  only  hydrate  which  exists.  Previous 
work  is  summarised  and  discussed. 

L.  S.  Theobald. 

SpectrograpMc  chemical  analysis.  H.  Ramage 
(Nature,  1929, 123,  601 — 602). — By  a  modification  of 
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the  method  of  Hartley  and  Ramage  (J.C.S.,  1897,  71, 
583,  etc.)  whereby  the  poles  of  an  arc  are  placed 
horizontally  in  the  flame  above  the  burning  filter- 
paper  containing  the  material  under  examination,  the 
delicacy  and  applicability  of  the  test  are  increased. 
Rubidium  is  widely  distributed  in  soils  and  in  plants, 
and  is  particularly  concentrated  at  the  growing  point ; 
it  is  also  present  in  most  parts  of  the  body,  and  in 
human  and  cow’s  milk.  A.  A.  Eldridge. 

Physical  methods  in  the  chemical  laboratory. 
IX.  Use  of  radio-elements  as  indicators.  F. 
Paneth  (Z.  angew.  Chem.,  1929,  42,  189 — 192). — A 
radioactive  element  when  added  to  its  more  stable 
isotope  causes  no  change  in  chemical  properties,  and 
by  its  radioactivity  may  be  used  as  a  very  delicate 
means  of  detecting  and  determining  small  quantities 
of  the  element  in  question.  A  number  of  examples  of 
the  application  of  the  method  arc  described. 

F.  R.  Ennos. 

Thermometric  titration  methods.  C.  Mayr 
and  J.  Fisch  (Z.  anal,  Chem.,  1929,  76,  418—438).— 
By  conducting  various  titrations  in  small  Dewar  flasks 
provided  with  stirring  apparatus  and  a  Beckmann 
thermometer  it  is  possible  to  determine  the  end-point 
by  plotting  the  temperature  against  the  c.e.  of  standard 
solution  added ;  two  straight  lines  are  obtained  the 
intersection  of  which  occurs  at  the  end-point.  In  this 
way  sulphate  may  be  determined  by  titration  with 
barium  chloride,  chloride  with  silver  nitrate,  calcium, 
strontium  (but  not  barium),  mercurous,  and  mercuric 
nitrates  with  ammonium  oxalate,  lead  with  oxalic  acid 
in  acetate  solution,  arsenious  acid  with  potassium 
bromate,  sodium  hypochlorite  with  arsenious  acid,  and 
potassium  ferrocyanide,  hydrogen  peroxide,  oxalic 
acid,  and  ferrous  sulphate  with  potassium  per¬ 
manganate.  A.  R.  Powell. 

Glass  electrode  ;  its  use  in  determining  pn. 
A.  E.  Mirsky  and  M.  L.  Ax  sox  (J.  Biol.  Chem.,  1929, 
81,  581 — 587). — A  modification  of  the  arrangement  of 
Kerridge  (A.,  1925,  i,  1201)  is  described. 

C.  R.  Harington. 

Effect  of  the  method  of  preparation  of  quin- 
hydrone  on  its  value  for  analytical  work.  M. 
Trek  el  and  C.  Bischoef  (Z.  angew.  Chem.,  1929,  42, 
288 — 2S9). — The  low  pn  value  of  solutions  of  some 
samples  of  quinhy drone  is  shown  to  be  due  to  the 
presence  of  iron  salts.  The  following  method  of 
preparation  is  recommended  :  a  solution  of  115  g. 
of  iron  ammonium  alum  in  230  c.c.  of  water  at  50°  is 
poured  into  a  solution  of  25  g,  of  quinoi  in  100  c.c.  of 
water  at  60°,  the  solution  is  cooled  in  ice  and  the 
precipitate  collected,  washed  seven  times  with  ice-cold 
water,  and  recrystallised  from  w  ater  at  80°. 

A.  R.  Powell. 

Todt’s  simplified  electrodes  for  the  electro¬ 
metric  measurement  of  pn*  L.  Kohler  (Chem.- 
Ztg.,  1929,  53,  69 — 70). — Combined  calomel-quin- 
hydrone  and  calomel-hydrogen  electrodes,  from  winch 
rapid  readings  may  be  obtained  directly  by  means  of 
tables  supplied  with  the  apparatus,  are  described.  A 
micro-form  of  the  former  is  also  available. 

S.  I.  Levy. 

Comparator  for  the  colorimetric  determin¬ 
ation  of  the  hydrogen-ion  concentrations  of 


coloured  solutions.  D.  McCandlish  and  G. 
Hagues.— See  B.s  1929,  229. 

Ultra-violet  light  in  quantitative  chemical 
examination.  J.  Eisexbrand  (Pharm.  Ztg.,  1929, 
74,  249— 252) —Simple  substances  which  show 

fluorescence  in  ultra-violet  light  sometimes  show 
sufficient  change  in  this  property  under  the  influence 
of  variations  in  hydrogen-ion  concentration.  Both 
a-  and  g-naphthol  show  marked  fluorescence  in  alkaline 
solutions,  but  are  colourless  in  acid  solutions ;  the 
transitions  are  extremely  sharp,  and  very  suitable  for 
acid-alkali  titrations.  Quinine  show's  tw'o  sharp 
colour  changes  (pn  6  and  9-5)  and  can  be  used  for 
titration  of  strong  and  weak  bases ;  it  is  suggested 
as  a  universal  indicator  in  ultra-violet  light.  The 
changes  in  fluorescence  may  also  be  of  use  in  deter¬ 
minations  of  dissociation  constants.  S.  I.  Levy. 

Potential  gradient  in  titrations  with  acid  and 
alkali  and  determination  of  reaction  constants. 
F.  L.  Hahn  (Bcr.,  1929,  62,  [B],  727— 736).— Mainly  a 
theoretical  paper  in  which  precipitation  analyses, 
titration  of  mono-  and  di- basic  acids  with  alkali  and 
ampholytes  are  considered.  The  possible  accuracy 
and  limits  of  applicability  are  discussed  in  detail. 
Measurements  of  the  titration  of  pyridine  with  hydro¬ 
chloric  acid  are  cited.  The  original  should  be  con¬ 
sulted  for  details.  H.  Wren. 

Determination  of  water  by  distillation  with 
hydrocarbons.  W.  Boller  (Chem. -Ztg.,  1928,  52, 
721 ;  1929,  53,  70). — An  apparatus  which  avoids  the 
difficulty  due  to  adhering  droplets  of  water  is  de¬ 
scribed.  The  vertical  reflux  condenser  is  drawn  out 
into  a  capillary,  which  reaches  to  the  bottom  of  the 
receiver,  supported  in  the  neck  of  the  distillation  flask, 
and  vacuum- jacketed  to  prevent  redistillation  of  the 
condensate  by  the  ascending  vapour.  The  calibrated 
receiver  of  the  earlier  form  is  later  replaced  by  a 
detachable  measuring  vessel  held  in  place  by  a  spring. 

S.  I.  Law- 

Determination  of  halogen  by  Gasparini's 
method.  K.  Heller  (Z.  anal.  Chem.,  1929,  76, 
40S — 418). — Electrolytic  oxidation  of  organic  com¬ 
pounds  containing  bromine  or  iodine  in  concentrated 
nitric  acid  containing  silver  nitrate  results  in  con¬ 
version  of  part  of  the  halogen  into  silver  halide  and  part 
into  the  corresponding  halate,  whilst  some  is  sublimed 
in  the  elementary  state.  If  the  electrolysis  is  con¬ 
ducted  in  Gasparini’s  apparatus  (cf.  A.,  1907,  ii,  650) 
absorption  bulbs  should  be  provided  to  collect  any 
bromine  or  iodine  which  may  distil.  After  electrolysis 
for  4  hrs.  the  contents  of  the  apparatus  are  treated 
with  sodium  sulphite  to  convert  all  the  halogen  into 
halide,  hydrogen  peroxide  is  added  to  oxidise  the 
excess  of  sulphite,  and  the  silver  halide  is  collected  and 
weighed  or  the  excess  of  silver  in  the  filtrate  may  be 
determined  by  Vol hard’s  method.  A.  R.  Powell. 

Determination  of  iodine  in  urine.  H.  Bern¬ 
hardt. — See  this  vol.,  593. 

Determination  of  sulphate  in  fluorides  especi¬ 
ally  in  cryolite.  H.  Ginsberg  [in  part  with  G. 
Holder]  (Z.  angew.  Chem.,  1929,  42,  314 — 317).— 
Digestion  of  the  powdered  substance  with  10% 
sodium  carbonate  solution  does  not  render  all  the 
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sulphate  soluble  when  aluminium  fluoride  is  present. 
Methods  involving  dissolution  of  the  mineral  in  acids, 
with  or  without  a  previous  treatment  with  alkali, 
removal  of  the  alumina  with  ammonia,  and  precipit¬ 
ation  of  the  sulphate  in  the  usual  way  usually  yield 
high  results,  as  small  amounts  of  aluminium  fluoride 
escape  precipitation  with  ammonia  and  subsequently 
contaminate  the  barium  sulphate  precipitate,  Ignition 
of  a  mixture  of  the  fluoride  and  zinc  dust  in  hydrogen 
followed  by  determination  of  the  sulphide  formed  by 
the  evolution  method  gives  good  results  and  is  the 
most  rapid  method  available.  Good  results  are  also 
obtained  by  fusion  with  sodium  carbonate,  separation 
of  the  alumina  with  ammonia,  expulsion  of  the  fluorine 
by  evaporation  with  hydrochloric  acid  and  silica,  and 
precipitation  of  the  sulphate  with  barium  chloride. 

A.  B.  Powell, 

Determination  of  ffaosilicate  and  fluorine  ions. 
E.  Bayle  and  L.  Amy  (Compt.  rend.,  1929,  188, 
7 92 — 794). — The  liydrofluosilicic  acid  is  precipitated 
by  addition  of  a  few  c.c.  of  ether  and  equal  volumes 
of  an  excess  of  potassium  chloride  solution  and  95% 
alcohol,  the  solution  is  neutralised  to  phenolphthalein 
with  potassium  hydroxide  and  heated  on  the  water- 
bath  with  a  few  c.c.  of  10%  calcium  chloride  solution. 
The  fluosilicate  formed  according  to  the  equation 
H2SiP6 + 2KOH =KoSiF0+ 2HoO  dissolves,  and  the 
colour  is  restored  to  the  phenolphthalein  by  the 
addition  of  a  measured  amount  of  standard  potassium 
hydroxide  solution,  K2SiP6+4KOH=Si(OH)4+6KP. 
Fluorides  are  heated  in  a  100  c.c,  pyrex  flask  with  a 
little  silica  and  10 — 20  c.c.  of  sulphuric  acid  (d  1*842) 
for  several  hours  at  160°  in  a  current  of  dry  air,  and 
the  silicon  fluoride  produced  is  collected  in  distilled 
water  and  determined  as  liydrofluosilicic  acid  in  the 
same  way,  *  J.  Grant, 

Determination  of  ozone  in  air.  M.  S.  Egorov. — 
See  B.,  1929,  282, 

Automatic  apparatus  for  determination  of 
small  concentrations  ol  sulphur  dioxide  in  air, 

II.  M,  D.  Thomas  and  J.  3SL  Abersold. — See  B., 
1929,  282. 

Rapid  volumetric  determination  of  the  sulph¬ 
ate  content  of  drinking  water  by  visual  conducto¬ 
metric  titration.  EL  Fehn,  G.  Jander,  and  O. 
Pfundt. — See  B.,  1929,  342. 

Detection  of  sulphides  and  thiosulphates  by  the 
iodine-sodium  azide  reaction.  L.  Metz  (Z.  anal, 
Chem.,  1929,  76,  347 — 348). — Thiosulphates,  soluble 
and  insoluble  sulphides,  tri-,  tetra-,  and  penta- 
thionates,  but  not  dithionates  or  sulphites,  catatyse 
the  reaction  between  iodine  and  sodium  azide  (cL 
Feigl,  A.,  1928,  1106).  A.  R.  Powell. 

Hydrogen  peroxide  as  oxidation  catalyst  in 
the  determination  of  nitrogen  by  Kjeldahlfs 
method.  E.  Gubarev  (J.  exp.  Biol.  Med.  [Russia], 
1927,  261—266;  Chem.  Zentr.,  1928,  ii,  1916).— 
Hydrogen  peroxide  is  added  after  the  substance  has 
been  heated  for  10  min.  with  concentrated  sulphuric 
acid.  A.  A.  Elbribge. 

Quantitative  analysis  of  phosphoric  acid.  I. 
Determination  as  magnesium  pyrophosphate, 
H.  Gravimetric  and  volumetric  methods.  HI. 


Determination  as  zinc  ammonium  phosphate. 
M.  IsiflBASHi  (Mem.  Coll.  Sci.  Kyoto,  1929,  A,  12, 
23 — 38,  39—47,  49—56). — I.  In  the  gravimetric 
determination  of  phosphate  by  precipitation  as 
magnesium  ammonium  phosphate,  the  magnesia 
mixture  should  be  adjusted  to  a  pn  of  5 — G.  The 
molecular  ratio  of  ammonium  chloride  to  magnesium 
chloride  should  be  5 — 15  :  1,  and  the  ratio  of  magnes¬ 
ium  chloride  to  phosphoric  acid  1*3 — 105  : 1.  If  the 
2hi  of  the  phosphate  solution,  is  4*4 — 8*3,  and  the 
precipitation  is  effected  below  35°,  the  precipitate  will 
settle  satisfactorily  in  30  min.  Sodium  acetate, 
potassium  chloride,  and  ammonium  and  sodium 
sulphates  interfere. 

II*  The  spontaneous  oxidation  of  manganous 
ammonium  phosphate  in  alkaline  solution  may  be 
prevented  by  addition  of  hydroxylaniine,  so  that  it 
becomes  possible  to  determine  phosphate  by  preci¬ 
pitation  as  the  double  phosphate  and  weighing  as 
pyrophosphate  after  ignition.  Excess  of  a  solution 
containing  ammonium  chloride  and  manganous 
chloride  in  the  molecular  ratio  of  75—125  :  1  and  a 
little  hydroxylamine  hydrochloride  are  added  to  the 
phosphate  solution,  which  must  be  not  too  dilute  and 
of  such  acidity  that  only  a  very  slight  precipitate 
results.  The  solution  is  then  heated  nearly  at  the 
b.  p.,  precipitated  by  addition  of  ammonia,  and 
filtered  after  2  hrs.  Ammonium  citrate,  tartrate, 
and  oxalate  interfere,  and  if  ammonium  molybdate 
is  present  it  is  necessary  to  precipitate  from  a  strongly 
ammoniaeal  solution,  then  dissolve  in  acid  and 
reprecipitate.  The  double  phosphate  may  also  be 
dissolved  in  acid  and  titrated  with  permanganate  at 
SO — 90°,  the  end-point  being  reached  when  the 
colour  of  the  solution  does  not  change  for  2 — 3  min. ; 
2  g.  of  sodium  acetate  must  be  added  for  each  10  c.c. 
of  0T AT -permanganate. 

III.  Phosphate  may  also  be  determined  by  preci¬ 
pitating  as  zinc  ammonium  phosphate,  igniting,  and 
weighing  as  pyrophosphate.  Excess  of  a  solution 
containing  ammonium  chloride  and  magnesium 
chloride  in  the  molecular  ratio  of  50 — 100 : 1,  and 
2*0 — 3*6iV  in  respect  of  the  former  chloride,  is  added 
to  the  phosphate  solution,  the  acidity  of  the  mixture 
being  so  regulated  that  very  little  precipitation  occurs. 
The  solution  is  then  heated  nearly  at  the  b.  p.,  and 
ammonia  slowly  added  until  precipitation  is  complete, 
the  pn  being  "kept  at  5 — 6*5  during  this  process. 
Ammonium  molybdate  interferes.  Instead  of  the 
precipitate  being  ignited,  it  may  be  converted  into 
zinc  oxalate  by  treatment  with  oxalic  acid,  and 
titrated  with  permanganate.  R.  Cutkill. 

Determination  of  borate  in  natural  waters. 
M.  D.  Foster.— See  B.,  1929,  304. 

Determination  of  silicon  in  ferrosilicon  and  in 
other  iron  alloys.  A.  Stadeler. — See  B.,  1929, 326. 

Determination  of  small  amounts  of  silica  in 
orthophosphoric  acid.  P.  Albrecht. — See  B., 
1929,  28 L 

Determination  of  carbon.  D,  Stromal. — See 
this  voL,  586. 

Mercurimetry.  E.  Votocek  and  J.  Kotrba  (J, 
Czechoslov.  Chem.  Comm.,  1929,  1,  165— 172-).— In 
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the  authors’  mercurimetric  method  for  the  deter¬ 
mination  of  cyanide  (A.,  1921,  ii,  238,  272)  the  action 
of  mercuric  cyanide  on  mercuric  nitrate  is  found  to  be 
negligible,  and  a  comparison  of  the  method  with 
gravimetric  determinations  shows  that  it  is  accurate 
to  ±9*25%.  The  Liebig-Deniges  silver  method 
gives  results  0*S%  low.  The  application  of  the 
method  to  the  determination  of  chloride  and  cyanide 
in  the  presence  of  each  other  by  removal  of  the  cyanide 
with  formaldehyde  (which  itself  has  no  effect  on  the 
titration)  is  described.  If  at  least  five  times  the 
theoretical  quantity  of  formaldehyde  is  used  removal 
of  the  cyanide,  as  glycollonitrile,  is  quantitative 
and  rapid  (15  min.  being  allowed  for  safety)  and 
the  chloride  is  then  determined  mercurimetrically. 
Similar  titration  without  the  addition  of  formaldehyde 
determines  the  chloride  and  C3ranide  present,  the 
latter  being  then  obtained  by  difference.  Alter¬ 
natively,  the  cyanide  may  be  determined  by  the  silver 
method,  providing  a  suitable  correction  is  applied. 
Determination  of  alkali  nitroprussides  may  also  be 
effected  by  precipitation,  from  the  solution  acidified 
with  nitric  acid,  with  mercuric  nitrate,  filtering  (with 
addition  of  a  little  infusorial  earth)  and  washing  (with 
water  acidified  with  nitric  acid)  the  precipitated 
mercuric  nitroprusside,  dissolving  it  in  a  known 
volume  of  0*1  JY- sodium  chloride  solution,  filtering, 
making  up  to  200  c.c.,  and  titrating  with  0  *  1 AT -mercuric 
nitrate.  The  method  is  not  affected  by  the  presence 
of  cyanides,  chlorides,  and  sulphates. 

J.  W.  Baker. 

Mixed  bromides  in  place  of  chlorides  in  alkali 
determinations .  E.  Spencer  and  K.  B.  Sen 
(Analyst,  1929, 54, 224 — 226). — If  ammonium  bromide 
and  hydrobromie  acid  be  substituted  for  ammonium 
chloride  and  hydrochloric  acid  respectively  in  the 
Lawrence  Smith  method  (Amer.  J.  Sci.,  1871,  50,  269) 
for  determining  potassium  and  sodium  in  rocks  and 
similar  materials,  the  resulting  mixed  bromides  are 
purer,  less  fusible,  and  less  volatile  than  the  mixed 
chlorides.  In  Berzelius’  method  (Pogg,  Ann.,  1824, 
1,  169)  barium  bromide  may  be  advantageously 
substituted  for  barium  chloride  for  converting  the 
alkali  sulphates,  and  since  the  alkali  platinibromides 
may  be  completely  separated  by  90%  ethyl  alcohol 
the  above  substitution  still  allows  of  the  determination 
of  potassium,  but  as  platinibromide. 

D.  G.  Hewer. 

Separation  of  calcium  and  magnesium  by  the 
oxalate  method.  0.  Boer  (Tidsskr.  Kjemi  Berg., 
1929,  9, 27—28 ;  cf .  Luff,  A.,  1925,  ii,  438).— The  usual 
method  of  precipitation  with  a  large  excess  of 
ammonium  oxalate  in  boiling  solution  gives  a  preci¬ 
pitate  of  calcium  oxalate  contaminated  with  magnes¬ 
ium  salt.  It  is  claimed  that  a  perfect  separation  can 
be  effected  by  a  single  precipitation  according  to  the 
following  methods,  which  are  based  on  the  stability 
of  a  supersaturated  solution  of  magnesium  oxalate 
at  70°.  If  up  to  0*3  g.  of  lime  is  present,  the  feebly 
ammoniacal  solution  (containing  ammonium  chloride 
and  having  a  volume  of  200  c.c.  for  each  0*25  g.  of 
magnesia  present)  is  heated  to  boiling  and  05Ar- 
aznmonium  oxalate  solution  added  from  a  burette 
until  no  further  precipitate  forms.  The  solution  is 
then  cooled  to  70°  and  an  additional  4  c.c.  of  0*5Ar- 


ammonium  oxalate  per  100  c.c.  of  solution  are  added. 
With  quantities  of  lime  from  0*3  to  0*7  g.  the  liquid  is 
neutralised  with  concentrated  hydrochloric  acid,  and 
2  c.c.  in  excess  are  added.  After  heating  to  boiling,  a 
solution  of  iV-oxalic  acid  in  Ar-hydroehlorie  acid  is 
added  in  quantity  just  equivalent  to  the  lime  present. 
The  solution  is  neutralised  with  dilute  ammonia, 
added  drop  by  drop,  cooled  to  70°,  and  4  c.c.  of 
0 * 5 A- ammonium  oxalate  solution  per  100  c.c.  of 
liquid  are  added  as  in  the  previous  method.  For  the 
determination  of  magnesia  in  limestones  where  very 
small  amounts  are  present,  it  is  recommended  to 
effect  a  preliminary  concentration  of  this  constituent 
by  boiling  a  solution  of  10  g.  of  the  limestone  with 
0*2  g.  of  pure  lime,  after  previous  neutralisation 
with  sodium  hydroxide.  The  precipitate,  containing 
the  whole  of  the  magnesia  together  with  alumina, 
ferric  oxide,  etc.,  is  redissolved  and  the  magnesia 
in  it  determined  in  the  usual  way. 

H.  F.  Harwood. 

Analysis  of  metals  and  ores  by  beating4  in  a 
current  of  chlorine.  R.  Wasmuht. — See  B.,  1929, 
328. 

Spectrographic  detection  of  beryllium.  H. 
Fesefeldt  (Z.  physikal.  Chem.,  1929,  140,  254 — 
262). — The  beryllium  lines  given  by  mixtures  of 
beryllium  and  aluminium  oxides  in  the  carbon  arc 
have  been  measured.  The  most  sensitive  lines  are 
2348-62,  3130-42,  and  3131-06  A.  These  lines  are 
obtained  with  a  mixture  containing  only  0*0001%  of 
beryllium  oxide.  The  influence  of  adding  impurities 
on  the  sensitiveness  has  been  investigated.  Addition 
of  ferric  oxide  or  a  mixture  of  silica  and  sodium 
carbonate  has  no  effect,  but  sodium  carbonate  alone 
or  calcium  oxide  lowers  the  sensitiveness  considerably. 

R.  1ST.  Kerr. 

Detection  of  magnesium  by  means  of  dyes.  E. 
Eegriwe  (Z.  anal.  Chem.,  1929,  76,  354 — 359). — In 
the  presence  of  excess  of  alkali  hydroxide  magnesium 
solutions  give  characteristic  colours  or,  with  larger 
quantities,  precipitates  with  dilute  solutions  of  certain 
disazo  dyes.  In  the  absence  of  nickel  or  cobalt  the 
reactions  are  specific  for  magnesium  and  will  detect 
0*001  mg. /c.c.  In  the  presence  of  chromium  the 
best  results  are  obtained  with  diamine-blue  FF, 
Chicago-blue  6B,  and  benzopurpurin  4B. 

A.  R.  Powell. 

Quantitative  emission  spectrum  analysis. 
II.  Determination  of  zinc  in  solution  and  of 
molybdenum  in  steel  by  the  comparison  method. 
H.  Thcrnwald  (Z.  anal  Chem.,  1929,  76,  335 — 347). 
—The  intensity  of  the  zinc  line  X  3345  A.  is  compared 
with  that  of  the  silver  line  X  3383  A.  in  solutions  of 
known  silver  concentration.  The  intensities  are 
equal  when  the  zinc  solution  contains  twenty  times  as 
much  zinc  as  there  is  silver  in  the  standard  silver 
solution.  For  the  determination  of  molybdenum  in 
steel  the  alkaline  molybdate  obtained  from  the  steel 
in  the  usual  way  is  spectrographed  and  the  intensity 
of  the  molybdenum  line  X  2816  A.  is  compared  with 
that  of  the  lead  line  X2832  A.  obtained  with  standard 
lead  nitrate  solutions;  the  intensities  of  these  lines 
are  equal  when  the  same  concentration  of  metal  is 
present  in  each  solution.  A.  R.  Powell. 
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Analysis  by  electrolysis  with  a  mercury 
cathode.  W.  Moldenhauer  [with  K.  F.  A.  Ewald 
and  0.  Roth]  (Z.  angew.  Cliem.,  1929, 42,  331 — 334). — 
A  mercury  cathode  is  conveniently  contained  in  a  glass 
spoon  with  platinum  connexion  immersed  in  the  beaker 
in  which  electrofysis  is  carried  out.  Examples  are 
given  of  its  use  in  the  determination  of  lead  in  nitric 
acid  solution,  of  silver,  nickel,  and  zinc  in  ammoniacal 
solution,  and  of  silver  in  cyanide  solution.  Separ¬ 
ations  carried  out  by  varying  the  P.D.  include  silver 
and  copper  or  silver  and  lead  in  nitric  acid  solution, 
copper  and  nickel  in  sulphuric  acid.  Other  separations 
are  effected  by  precipitating  one  or  other  metal,  e.g.s 
lead  as  sulphate,  and  then  electrolysing.  The  use  of 
a  mercury  electrode  makes  possible  the  separation  of 
chromium  and  other  metals  which  do  not  form  a 
coherent  deposit  on  platinum,  and  also  the  alkali  and 
alkaline-earth  metals.  It  is  not  suitable  for  platinum 
audits  allies,  antimony,  or  arsenic.  C,  Irwin. 

Electrometric  determination  of  small  quanti¬ 
ties  of  lead  ion.  H.  Millet  (Trans.  Faraday  Soc., 
1929,  25,  147— 152).— Electromotive  measurements 
at  25°  of  the  cell  Pb[Pb(N03)2 [saturated  KC1|2\7- 
calomel  electrode  have  shown  that  the  lead  ion  may 
be  determined  in  concentrations  of  at  least  KHiY  in 
solutions  as  strongly  acid  as  0*1  A7 -hydrochloric  acid. 
A  lead-coated  platinum  electrode  serves  for  neutral 
solutions,  but  in  the  presence  of  acid  a  liquid  amalgam 
is  prepared  by  heating  the  pure  metals  in  an  atmo¬ 
sphere  of  nitrogen,  and  oxygen  is  excluded  throughout 
the  determination.  The  modified  Debye-Hiickel 
formula  (A.,  1923,  ii,  724),  —log  yrb.,  =0*48?iVJ  is 
suggested.  J.  Grant. 

Determination  of  small  quantities  of  mercury 
in  presence  of  organic  and  inorganic  compounds. 
R.  Robinson  (Analyst,  1929,  54,  145 — 152). — In  the 
presence  of  impurities  such  as  copper,  iron,  zinc, 
sodium,  and  potassium,  mercury  may  be  determined 
by  precipitation  with  hypophosphorous  acid  and 
the  use  of  standard  iodine  solution.  The  mercury 
solution  is  diluted  to  200  c.c.  and  the  acidity  adjusted 
with  hydrochloric  acid  so  that  an  excess  of  5  c.c.  of 
~N -hydrochloric  acid  is  present.  Two  g.  of  sodium 
chloride  are  added  and  0  01  g.  of  paper  pulp,  followed 
by  30  c.c.  of  hypophosphorous  acid  (d  1*137),  and  the 
mixture  is  left  over-night.  After  heating  for  15  min., 
keeping  for  20  min.,  and  filtering  by  suction  through 
a  paper-pulp  filter,  the  flask  and  filter  are  thoroughly 
washed,  and  100  c.c.  of  water  and  2  c.c.  of  30%  acetic 
acid  are  added  to  the  pulp  and  mercury,  followed  by 
excess  of  0*01  AT -iodine  solution  and  2  g.  of  potassium 
iodide.  After  keeping,  0*01Ar-sodium  thiosulphate  is 
added  in  excess  and  titrated  with  0*0IA7  iodine  solu¬ 
tion.  A  blank  determination  is  necessary.  The 
results  are  0*3  mg.  too  low  on  the  average,  due  to 
volatility  of  the  mercury.  The  effects  of  excess  of 
hydrochloric  acid,  different  times  of  heating,  and 
keeping  after  heating  are  discussed.  Iron  causes  low 
results  unless  sodium  chloride  is  present ;  copper  does 
not  affect  the  results  unless  too  small  an  excess  of 
hypophosphorous  acid  has  been  used.  When  organic 
compounds  are  present  these  may  usually  be  satis¬ 
factorily  destroyed  by  heating  in  a  sealed  tube  at  180° 
with  fuming  nitric  acid,  but  where  a  small  amount  of 


sample  is  available  0*2 — 0*5  g.  may  be  placed  in  a 
Kjeldahl  flask  connected  with  two  wash-bottles  and 
heated  in  a  paraffin-bath  at  130 — 150°  with  10  c.c.  of 
concentrated  sulphuric  acid  with  occasional  addition 
of  a  crystal  of  potassium  nitrate.  The  contents  of 
the  Avash-bottles  are  added  to  the  bulk,  the  solution 
is  filtered,  the  filtrate  neutralised  below  50°  with 
sodium  hydroxide  and  rendered  acid,  and  the  original 
method  employed.  I).  G.  Heaver. 

Determination  of  minute  amounts  of  mercury* 
R.  Thtlenius  and  R.  Winzer  (Z.  angew.  Cliem., 
1929,  42,  284— 288).— Stock’s  method  (A.,  1926,  814) 
is  modified  in  that  the  mercury  is  collected  on  a  gold 
wire  or  thin  copper  strip  which  is  then  heated  in 
chlorine  in  a  closed  capillary  tube  at  250°  for  2 — 3 
hrs.  The  resulting  mercuric  chloride  is  dissolved  in 
water,  the  solution  treated  with  alcoholic  diphenyl- 
carbazone,  and  the  blue  colour  compared  with  that 
produced  by  a  standard  mercuric  chloride  solution, 
using  a  5%  solution  of  potassium  dichromate  in  a 
1  cm.  layer  as  a  light  filter.  The  dry  chlorination  is 
preferable  to  the  treatment  with  chlorine  water 
recommended  by  Stock,  as  it  yields  a  neutral  solution 
of  mercuric  chloride  which  gives  the  maximum 
intensity  of  colour  with  the  reagent  without  further 
treatment.  A.  R.  Powell. 

Oxidation  of  mercuric  cyanide  by  sodium 
hypobromite.  Application  to  the  determination 
of  cyanide  and  oxycyanide  of  mercury.  J.  Golse 
(Bull,  Soc.  chim.,  1929,  [iv],  45,  177— 183).— Quan¬ 
titative  oxidation  of  mercuric  cyanide  occurs  in 
solution  on  the  addition  of  alkaline  sodium  hypo¬ 
bromite  solution  according  to  the  equation  Hg(CN)2+ 
2NaBrO+2NaOH==HgO+2NaCNO  +  2KaBr  +  HoO. 
The  primary  reaction  is  the  oxidation  of  the  cyanide 
to  mercuric  cyanate,  which  reacts  with  the  free  alkali 
to  give  mercuric  oxide.  The  technique  of  the  deter¬ 
mination  consists  essentially  in  the  addition  of  excess 
of  a  standard  hypobromite  solution,  the  portion 
remaining  unchanged  after  oxidation  of  the  cyanide 
being  determined  by  titration  with  sodium  thio¬ 
sulphate  solution,  following  the  addition  of  excess  of 
potassium  iodide.  The  same  reaction  may  be  used 
for  the  determination  of  mercury ;  in  this  case  the 
excess  of  hypobromite  solution  is  decomposed  by  the 
addition  of  ammonia  solution,  the  precipitated 
mercuric  oxide  dissolved  in  an  excess  of  standard 
potassium  cyanide  solution,  and  the  excess  of  the 
latter  determined  by  titration  with  silver  nitrate. 

F.  G.  Tryhorn. 

Detection  of  aluminium  by  dye  reagents.  E. 
Eegriwe  (Z.  anal.  Chem.,  1929,  76,  438 — 443). — 
The  chloride  solution  is  treated  with  one  drop  of  a 
0*1%  solution  of  c<  erioehromeyanin  R  cone,,”  rendered 
just  alkaline  with  2A7-sodium  hydroxide  solution,  and 
reacidified  with  0*2i7-acetic  acid  added  drop  by  drop 
until  the  colour  changes  to  yellow,  then,  if  aluminium 
is  present,  to  an  intense  violet-rose ;  0*0005  mg.  of 
aluminium  in  2  c.c.  of  solution  produces  a  distinct 
colour.  The  morin  test  is  rendered  more  sensitive 
by  proceeding  as  follows  :  1—2  drops  of  the  chloride 
solution  are  treated  with  0*1- — 0*2  c.c.  of  a  cold 
saturated  solution  of  morin  in  methyl  alcohol  and  the 
mixture  is  saturated  with  sodium  acetate;  a  green 
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fluorescence  appears  if  the  test  solution  contains  more 
than  0*0003  mg.  of  aluminium  in  0*5  c.c.  These  tests 
are  almost  as  sensitive  as  the  alizarin  S  and  alizarin- 
red  PS  tests  and  are  not  affected  bv  the  presence 
of  0*1  mg.  of  cobalt,  nickel,  zinc,  manganese,  and 
chromium.  A.  R.  Powell. 

Determination  of  aluminium  in  steel.  A.  T. 
Etheridge. — See  R.,  1929,  326. 

Determination  of  manganese  in  water.  J.  be 
Graaf. — See  B.?  1929,  266. 

Determination  of  iron  and  aluminium  oxides , 
magnesium  oxide,  and  calcium  oxide  in  Portland 
cement.  J.  S.  Pierce  and  W.  C.  Setzer. — See  B., 
1929,  284. 

Rapid  determination  of  iron  and  uranium.  G. 
Scagliaeini  and  P.  Pratesi  (Annali  Chim.  AppL, 
1929, 19,  85 — 90). — Ferric  iron  is  reduced  rapidly  and 
quantitatively  to  the  ferrous  state  by  metallic  copper 
in  presence  of  sulphuric  acid  at  the  b.  p.  of  the  solution, 
no  cuprous  salt  being  formed,  so  that  the  iron  may  be 
subsequently  determined  by  titration  with  perman¬ 
ganate  solution.  The  liquid  must  be  free  from 
nitric  and  hydrochloric  acids,  and  the  copper  is  most 
conveniently  used  as  a  coil  of  fine  electrolytic  wire 
attached  to  a  glass  rod  passing  through  a  stopper  so 
that  it  may  be  raised  from  the  solution.  The  stopper 
is  provided  also  with  a  Bunsen  valve,  and  collapse  of 
the  flask  by  condensation  of  the  steam  is  prevented 
by  adding  to  the  hot  liquid  a  few  crystals  of  pure 
sodium  carbonate.  The  results  are  not  affected  by 
the  presence  of  titanium,  chromium,  manganese, 
aluminium,  or  nickel.  XJranyl  compounds  are 
similarly  reduced  to  salts  of  quadrivalent  uranium, 
which  may  be  determined  by  re-oxidation  with 
permanganate.  Since  ferric  salts  but  not  uranyl 
salts  are  reduced  by  hydrogen  sulphide,  it  becomes 
possible  to  determine  both  uranium  and  iron  in  their 
mixtures.  T.  H.  Pope. 

Fixation  of  phosphoric  acid  by  ferric  hydroxide 
in  presence  of  varying  amounts  of  ammonia.  Ea 
Axgelescu  and  C.  Balanescu  (Kolloid-Z.,  1929,  47, 
207— 221).— The  complete  simultaneous  precipitation 
of  iron  and  phosphoric  acid  is  possible  only  when 
the  ratio  of  iron  to  phosphorus  is  greater  than  2 
and  at  a  pn  below  7.  In  acid  solution,  neither  the 
temperature  nor  the  nature  of  the  anion  has  any 
effect.  In  alkaline  solution,  the  phosphoric  acid  is 
incompletely  retained  by  the  ferric  hydroxide,  the 
amount  of  phosphoric  acid  going  into  solution  depend¬ 
ing  on  the  ratio  of  iron  to  phosphorus  and  on  the 
initial  concentrations.  The  composition  of  the  preci¬ 
pitate  varies  with  the  concentration  of  the  ammonia 
and  with  the  original  iron  to  phosphorus  ratio.  In 
acid  solution,  various  basic  phosphates  of  definite 
chemical  composition  are  formed,  whilst  in  alkaline 
solution  the  fixation  of  the  phosphoric  acid  proceeds 
in  accordance  with  the  adsorption  equation.  Two 
peptisation  regions  were  observed,  one  in  acid  solu¬ 
tions  at  high  iron  to  phosphorus  ratios  and  the  other 
in  alkaline  solutions  at  low  iron  to  phosphorus  ratios. 
The  phenomena  can  be  explained  on  the  basis  of  a 
surface  dissociation  of  the  ferric  hydroxide,  which  is 
influenced  by  the  hydrogen-ion  concentration.  The 


results  of  the  investigation  are  applied  to  the  deter¬ 
mination  of  phosphoric  acid,  and  a  method  is  given 
for  the  determination  of  the  oxides  of  iron,  aluminium, 
and  phosphorus  in  soils.  E.  S.  Hedges. 

Quantitative  separation  of  nickel  and  calcium. 
G.  W.  Ejcxhl  (Chem.-Ztg.,  1929.  53,  279).— Calcium  is 
precipitated  as  oxalate  from  boiling  ammoniacal 
solutions  containing  ammonium  chloride  and  nickel 
determined  in  the  filtrate  as  the  dimethvlglyoxime 
compound.  J.  S.  Carter. 

Determination  of  chromium,  tungsten,  molyb¬ 
denum,  vanadium,  nickel,  manganese,  and 
cobalt  in  high-alloy  steels,  H.  Mende. — See  B., 
1929,  326. 

Determination  of  molybdenum  in  steel  in 
presence  of  tungsten  and  vanadium.  I.  Kassler. 
—See  B.,  1929,  249. 

Rapid  determination  of  tin  in  tinplate.  W.  A* 
Masel . — See  B. ,  1929,  286. 

Detection  of  small  amounts  of  vanadium.  A. 
Folsnbr  (Chem.-Ztg.,  1929,  53,  259}. — The  turbidity 
given  by  solutions  of  lead  acetate  is  a  much  more 
sensitive  reaction  than  the  hydrogen  peroxide  test 
for  the  detection  of  vanadium.  J.  S.  Carter. 

Detection  of  vanadium  and  cerium  by  hydro¬ 
gen  peroxide.  J.  Lukas  and  A.  Jilek  (Z.  anal. 
Chem.,  1929,  76,  348 — 351). — In  the  colorimetric 
detection  of  vanadium  by  hydrogen  peroxide,  addition 
of  oxalic  acid  to  the  sulphuric  acid  solution  prevents 
bleaching  by  excess  of  hydrogen  peroxide  (cf.  Meyer 
and  Pawletta,  A.,  1926.  1020).  The  colour  due  to 
molybdenum  in  this  test  is  bleached  entirely  by 
addition  of  boric  acid,  which  does  not  affect  the 
vanadium  colour.  Neutral  cerous  salt  solutions  are 
coloured  yellow  to  orange  by  addition  of  quinine 
hydrochloride  and  hydrogen  peroxide.  Titanium 
and  salts  of  metals  which  are  readily  hydrolysed 
interfere.  A.  R.  Powell. 

Evaluation  of  stibnite.  I.  Determination  of 
sulphur.  W.  M.  McNabb  and  E.  C.  Wagner. — See 
R.,  1929,  286. 

Detection  of  gold  and  platinum  metals  [in  ores]. 
Sporcq.— See  B.,  1929,  286. 

P o ten tiorne trie  determination  of  gold  and 
platinum  with  stannous  chloride.  E.  Muller 
and  R.  Bennewitz  (Z.  anorg.  Chem.,  1929,  179, 
113 — 124). — The  gold  is  oxidised  to  the  tervalent 
state  by  addition  of  chlorine  water  until  the  potential 
of  the  indicator  electrode  is  about  1  volt,  and  the 
solution  is  then  titrated  with  stannous  chloride ;  the 
first  break  corresponds  with  the  completion  of  the 
reaction  Cl2+Sn#" — >2Cr+3n'"\  and  the  second 
with  that  of  the  reaction  2Air**+3Sn"— >2Au+ 
38 n"".  Platinum  may  be  determined  by  oxidation 
to  the  tervalent  state  with  potassium  hr  ornate  solu¬ 
tion  and  titration  with  stannous  chloride  at  75°;  a 
break  occurs  when  the  platinum  is  reduced  to  the 
bivalent  state,  but  no  evidence  is  obtained  of  a 
second  break  such  as  would  be  expected  if  complete- 
reduction  to  metal  occurred ;  a  complex  ion  is  prob¬ 
ably  formed.  If  both  gold  and  platinum  are  present 
a  break  occurs  only  after  both  metals  have  been 
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reduced,  and  for  a  constant  total  quantity  of  gold  and 
platinum  the  position  of  the  break  varies  with  the 
ratio  between  the  two  metals,  H.  R  Gillbe. 

Modified  Pirani  gauge  for  use  in  corrosive 
systems,  G.  K.  Rollefson  (J.  Arner.  Chem.  Soe., 
1929,  51,  804). — A  mercury  thread  contained  in  a 
thin-walled  glass  capillary  is  used  as  the  hot  filament 
in  the  gauge.  It  is  then  preferable  to  use  the  gauge 
by  measuring  the  current  necessary  to  keep  the  temper¬ 
ature  of  the  mercury  thread  constant.  The  modified 
gauge  responds  to  pressure  change  very  rapidly. 

S,  K.  Tweedy. 

Sensitive  form  of  Pirani  gauge  for  the  measure¬ 
ment  of  high  vacua,  L.  R  Stanley  (Proe. 
Physical  Soe.,  1929,  41.  194 — 203). — In  a  study  of 
the  factors  affecting  the  sensitivity  of  the  gauge  it 
was  found  that  the  diameter  of  the  manometer  is 
without  influence  ;  rise  in  the  temperature  of  the 
filament  gives  greater  sensitivity  up  to  about  100°, 
after  which  errors  are  introduced.  The  most  im¬ 
portant  factor  is  the  temperature  of  the  walls  of  the 
manometer ;  the  lower  this  temperature  the  more 
sensitive  is  the  instrument.  The  construction  of  a 
manometer  is  described  in  which  the  length  of  the 
loop  is  10  cm.,  the  error  due  to  loss  of  heat  by  con¬ 
duction  along  the  leads  being  minimised  by  the 
introduction  of  a  2  cm.  subsidiary  loop  in  both  the 
manometer  and  the  compensator.  This  gauge  was 
used  in  conjunction  with  a  Gallendar-G r i ffi ths  bridge 
and  was  capable  of  measuring  pressures  between 
2x10^  and  4x  10~e  mm.  The  accuracy  of  different 
forms  of  the  McLeod  gauge  is  diseusssed, 

J.  L.  Buchan. 

Laboratory  apparatus  for  producing  homo¬ 
geneity.  G.  Prank  (Chem.-Ztg.,  1929,  53,  259). — 
A  helical  stirrer  operates  in  the  vertical  portion  of  a 
b -shaped  vessel.  The  neck  of  the  apparatus  may  be 
closed  by  a  liquid  seal.  The  apparatus  is  especially 
designed  for  producing  homogeneity  in  small  quan¬ 
tities  of  viscid  liquids.  J.  S.  Carter. 

Reaction  tube.  C.  Dhere  (Bull.  Soe.  chhu.,  1929, 
[iv],  45, 183 — 184). — The  two  components  of  a  reaction 
are  separated  by  placing  the  one  in  a  small  test-tube 
which  rests  on  three  indentations  inside  a  larger  tube 
containing  the  other  reactant.  The  larger  tube  is 
sealed  off,  and  the  reaction  brought  about  by  inverting 
the  tube.  F.  G.  Tryhorn. 

Efficiency  of  fractional  distillation  apparatus. 
I.  Application  of  Brown's  law  to  column  dis¬ 
tillations.  H.  G.  Grimm  (Z.  physikal.  Chem.,  1929, 
140,  321 — 341). — The  equation  which  was  found  by 
Brown  (1879)  to  represent  the  course  of  a  distillation 
of  binary  liquid  mixtures,  in  which  reflux  condens¬ 
ation  was  carefully  prevented,  has  been  shown  to 
apply  also  in  the  case  of  distillation  with  rectifying 
columns.  The  three  mixtures  i-amyl  bromide-f 
ethyl  butyrate,  carbon  tetrachloride  +  benzene,  and 
cyclohexane + benzene  were  fractionally  distilled  by 
means  of  two  types  of  rectifying  column,  and  the 
weight  and  composition  of  the  fractions  and  the  speed 
of  distillation  determined  at  intervals.  The  composi¬ 
tion  of  the  mixtures  was  determined  refraeto- 
Rietrically,  If  L  and  M  are  the  initial  amounts  of 
.the  two  components,  and  $  and  r,  the  respective 


amounts  remaining  in  the  distillation  flask  at  any 
given  time,  the  course  of  the  distillation  is  given 
by  the  linear  relationship  log  |/A^{1+/j)(P3~~  P2)( 
jP2  .  log  where  Px  and  J2  are  the  vapour 

pressures  of  the  two  components  "at  the  b.  p.  of  the 
mixture.  The  constant  k  is  a  direct  measure  of  the 
efficiency  of  the  distillation  apparatus.  If  h  is  deter¬ 
mined  for  any  given  apparatus,  the  course  of  the 
distillation  can  be  predicted  by  means  of  the  above 
relationship.  A  modified  form  of  fractionating 
column  for  use  with  small  quantities  of  liquids  is 
described. .  O.  J.  Walker. 

Apparatus  for  fractional  distillation.  G. 
Richard  (Ann.  Sci.  Agron.  Fran£.,  1928,  45,  358— 
301  ;  Chem.  Zentr.,  1928,  ii,  1911). — The  still-head  is 
composed  of  three  concentric  tubes,  whereby  the 
path  of  the  vapour  is  trebled.  A.  A.  Eldridge. 

Vacuum  distillation.  C.  R.  Burch  (Proe.  Roy. 
Soc.,  1929,  A.  123,  271 — 284). — An  apparatus  con¬ 
sisting  of  an  electrically  heated  copper  tray  (container) 
enclosed  in  a  horizontal  water -jacketed  condensing 
tube  is  described.  The  latter  can  be  evacuated  by  a 
mercury  condensation  pump,  and  distillations  made  in 
this  manner  are  practically  equivalent  to  evaporation 
into  a  perfect  vacuum.  Methods  arc  given  for  the 
removal  of  gas  from  the  apparatus.  In  most  of  the 
distillations  an  induction  coil  giving  a  1*8  cm . 
spark  between  points  produced  no  discharge  at  the 
electrode  in  the  receiver  chamber  (the  tray  being 
earthed),  this  being  the  point  of  highest  permanent 
gas  pressure  in  the  still.  The  differences  between 
equilibrant  and  evaporation  distillation  are  indicated 
and  the  theory  of  the  latter  is  discussed.  In  the 
present  apparatus  the  rate  of  evaporation  is  given  by 
0*382  V J/V273/T  .  P  g.  per  hr.,  where  M  is  the  mol. 
wt.  of  the  chemical  individual  distilled  at  a  temper¬ 
ature  T°  Abs.,  corresponding  with  a  saturation  pressure 
P  microbars.  This  leads  to  a  choice  of  about  20  c.c. 
per  hr,  as  a  maximum  speed  desirable  in  fractionations. 
Details  are  given  of  the  distillation  of  a  number  of 
oils,  and  graphs  showing  the  temperature-distillate 
yield  relations  are  reproduced.  This  method  enables 
distillations  to  be  made  which  cannot  otherwise  be 
accomplished  without  decomposition  and  it  is  shown 
that  a  certain  degree  of  fractionation  is  possible.  A 
substance  (grease)  was  prepared  from  petroleum 
jelly  which  had  a  vapour  pressure  as  low  as  10~3 
microbar  at  70°.  Some  experiments  were  made 
using  such  material  instead  of  mercury  in  a  con¬ 
densation  pump, and  pressures  of  the  order  of  <2  X  KH 
dyne /cm. 2  were  obtained-  L.  L.  Biroumshaw. 

Shaker  for  Clark  hydrogen  electrode  vessel. 
D.  M.  Cameron  and  R.  Shearer  (J.  Amer.  Leather 
Chem.  Assoc.,  1929,  24.  130 — 133). — Two  sheet- 
metal  arms  are  mounted  separately  by  their  lower 
ends  in  a  slantwise  position  to  the  side  of  a  board 
by  means  of  screws,  which  serve  as  pivots.  A  carriage 
for  an  electrode  vessel  is  mounted  to  the  upper  end  of 
each  arm  by  means  of  two  pivoting  screws.  The 
upper  ends  of  the  arms  are  connected  by  means 
of  a  horizontal  rod  from  the  middle  of  which  a  cord 
is  attached  to  an  eccentric  pin  on  a  pulley,  whereby 
the  driving  force  is  applied.  D.  Woqdroffe. 
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M.-p.  apparatus.  F*  Kerckow  (Chem.-Ztg., 
1929,  53,  219), — The  apparatus  consists  of  an 
L-shaped  hard  glass  tube.  The  lagged  horizontal 
limb  contains  an  electrical  heating  spiral  and  an  air 
inlet.  Into  the  vertical  limb,  which  is  air-jacketed, 
is  inserted  a  thermometer  with  a  capillary  m.-p.  tube 
dipping  into  a  small  test-tube  containing  paraffin  oil. 
The  small  oil-bath  is  heated  by  passing  a  current  of 
air  over  the  hot  spiral.  With  a  heating  spiral  of 
7  ohms  resistance  and  an  air  stream  of  950  litres /hr. 
a  temperature  of  100°  is  reached  with  a  current  of  2*8 
amp.  and  of  300°  with  0  amp,  in  4  and  10  min., 
respectively.  F.  G.  Tkyhorx. 

Tellurium-bismuth,  thermo-element  and  its 
applications,  M.  A,  Lbwitsky  and  M,  E,  Lueom- 
sky  (Physikal,  Z.,  1929,  30,  203 — 205). — Methods  and 
precautions  for  obtaining  trustworthy  data  with  the 
tellurium-bismuth  thermo-element  are  indicated. 
The  thermo -element  is  about  six  times  as  sensitive  as 
the  iron-constantan  combination.  For  measuring 
the  temperature  decreases  along-  an  iron  bar  the  ends 
of  which  are  at  0°  and  17*5°,  respectively,  the  tellur¬ 
ium-bismuth  thermo-element  gives  results  slightly 
nearer  the  theoretical  than  does  the  iron-cons tantan 
clement.  R.  A.  Morton. 

11-Particles  made  visible.  EL  Pettersson  (J. 
Sci.  Instr,,  1929,  6,  130— 132).— A  modified  cloud 
chamber  for  the  observation  of  H- -particles  is  described. 
A  polonium  point  is  enclosed  in  a  thin  glass  tube 
coated  inside  with  paraffin  wax,  the  whole  being 
placed  in  the  cloud  chamber.  //-Particles  are 
liberated  from  the  paraffin  wax  by  the  a-particles 
from  the  polonium,  and  produce  tracks  in  the  cloud 
chamber.  A  spinthariscope  may  be  modified  for 
the  same  purpose  by  placing  a  thin  cutting  of  paraffin 
wax  on  a  polonium  source,  and  interposing  a  sheet  of 
mica  barely  thick  enough  to  stop  the  oc-rays  from 
reaching  the  zinc  sulphide  screen.  C.  W.  Gibby. 

Optical  method  for  analysing  photographs  of 
a-ray  tracks.  L.  F,  Curtiss  (Nature,  1929,  123, 
529). — Two  photographs  are  taken  in  directions  at 
right  angles ;  the  developed  negatives  are  then 
replaced  in  the  cameras  and  images  projected  on  to  a 
screen  which  is  so  placed  that  no  part  of  the  composite 
image  appears  double.  The  screen  may  then  be 
replaced  by  a  photographic  plate,  whereby  there  is 
obtained  a  photograph  of  actual  size,  reproducing 
all  angles  of  the  track  in  the  plane  in  which  they 
occurred.  A.  A.  Eldribge. 

Self-adjusting  pipette.  E.  G.  Bilham  (J.  Sci. 
Instr.,  1929,  6,  119 — 120).— The  discharge  jet  of  an 
ordinary  pipette  is  extended  upwards  inside  the  bulb, 
and  retains  a  definite  quantity  of  liquid,  which  is 
then  poured  out  through  the  top  of  the  pipette. 

C.  W.  Gibby. 

Vacuum  arc  lamp  for  spectroscopic  work.  K. 
Prosad  (J.  Sci.  Instr,,  1929,  6,  126 — 130). — The  arc, 
whcli  is  started  electromagnetically,  is  struck  inside 
a  brass  cylinder  and  viewed  through  a  quartz  window. 
Vacuum-tightness  is  secured  by  wax  joints,  which  are 
protected  by  water-cooling.  C.  W.  Gibby. 

Spectrography  at  the  temperature  of  liquid  air. 

G.  Beck  (Dent,  Z,  ges.  geriehtl,  Med.,  1928, 12,  1 — 4-; 


Ghein.  Zentr.,  1928,  ii,  1918). — A  tube  for  the  spectro- 
graphic  examination  of  alkaloid  solution  at  —180°  to 
—200°  is  described,  and  the  eutectics  of  mixtures  of 
ether,  propyl  alcohol,  pentane,  methylcydohexane, 
and  decahydronaphthalene  have  been  examined  in 
order  to  select  a  suitable  solvent. 

A.  A.  Eldiiidge. 

Measurement  of  flame  temperatures .  E. 
Griffiths  and  J.  EL  Awbery  (Proc.  Roy.  Soc.,  1929, 
A ,  123, 401 — 421). — A  “  wire  method for  measuring 
flame  temperatures,  in  which  the  condition  of  thermal 
equilibrium  is  identified  by  the  absence  of  energy 
interchange  between  the  wire  and  the  flame,  has  been 
devised.  A  platinum  wire  carrying  electric  current 
is  immersed  in  the  flame  and  the  apparent  temperature 
of  the  wire  observed  by  means  of  a  disappearing- 
filament  optical  pyrometer.  The  same  wire  is  then 
set  up  in  a  vacuum  and  the  temperature  corresponding 
with  various  values  of  the  current  is  determined.  On 
plotting  the  data,  two  curves  are  obtained  which 
intersect  at  a  point  giving  the  temperature  of  the 
flame.  The  absorption  effect  of  the  flame  is  so  small 
that  it  may  be  neglected.  The  values  obtained  are 
independent  of  the  diameter  of  the  wire  and  agree 
with  those  found  by  the  method  of  spectral  line 
reversal.  A  description  is  given  of  the  latter  method, 
in  which  the  source  of  the  continuous  spectrum  is  the 
incandescent  sphere  of  a  tungsten  arc,  the  flame  being 
coloured  by  sodium  or  lithium.  The  current  in  the 
arc  is  adjusted  until  the  sodium  or  lithium  lines  just 
merge  into  the  continuous  background,  when  a  reading 
of  the  temperature  of  the  incandescent  tungsten  sphere 
taken  on  the  optical  pyrometer  gives  the  flame 
temperature.  It  was  found  by  experiment  that  the 
apparent  temperature,  obtained  by  the  sodium  line 
reversal  method,  of  a  column  of  sodium  chloride 
vapour  contained  in  an  electrically  heated  carbon  tube 
furnace  is  the  same  as  the  “  black  body  ”  temperature 
of  the  furnace.  The  thickness  of  the  flame  has  no 
influence  on  spectral  line  reversal,  although  it  is 
advisable  to  use  a  thick  flame  to  ensure  sensitivity. 
This  result  is  shown  to  be  a  consequence  of  theoretical 
deductions  based  on  certain  simplifying  assumptions. 
The  method  has  been  successfully  applied  to  the 
measurement  of  maximum  temperatures  in  gaseous 
explosions,  using  a  carbon  monoxide,  air,  and  nitrogen 
mixture ;  also  to  the  study  of  combustion,  using  flames 
burning  mixtures  of  carbon  monoxide  and  air ;  and 
to  the  measurement  of  the  temperature  of  the  gases 
between  the  electrodes  of  the  atomic  hydrogen 
blow-pipe,  for  which  a  mean  value  of  2515°  was 
obtained,  L.  L.  BirouMSHAW. 

Platinising  glass  and  other  substances.  G.  F. 
Taylor  (J.  Opt.  Soc.  Amer.,  1929,  IS,  138—142).— 
Improved  methods  are  described  of  preparing  and 
applying  a  platinising  solution  of  platinic  chloride, 
oil  of  rosemary,  and  oil  of  lavender,  so  as  to  obtain 
either  a  surface  which  can  be  soldered  or  a  fine, 
flawless  mirror.  Various  properties  of  the  films  and 
applications  of  the  method  are  described,  and  other 
materials  which  can  be  similarly  treated  are  mentioned. 

N.  M.  Bligh. 

Extrusive  plastometer.  P.  M.  Giesy  and  S. 
Arzoomanian  (5th  Coll. Syrup.  Mon.,  1928,253 — 258), 
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Falling-sphere  viscosimeter  and  plasticity 
measurements.  H.  E.  Phipps  {5th  Coll  Symp. 
Mon.,  1928,  259—266). 

Manometer  for  determination  of  gases  in 
vapours.  D.  F.  Othmer. — See  B.,  1929,  267. 

Electric  resistance  furnace.  W.  Rosenhain 
and  W.  E.  Prytherch. — See  B.,  1929,  288. 

Apparatus  for  testing  Hahility  to  corrosion.  V. 
Buffer. — See  B.,  1929,  289. 


Improved  Czapek  apparatus  for  determining 
surface  tension.  V.  I.  Kaminski  (Zhur.  exp.  Biol. 
Med.,  1928,  10,  21 — 22).  Chemical  Abstracts. 

Reduction  of  the  time  of  photographic 
exposures,  especially  in  X-ray  work.  F.  Ebert 
(Z.  anorg.  Chem.,  1929,  179,  279— 2S0).— The  time 
of  exposure  may  be  reduced  by  50 — 70%  by  main¬ 
taining  the  film  at  about  40°  during  the  exposure. 

H.  F.  Gillbe. 


Geochemistry. 


Radiation  in  the  upper  atmosphere,  and  its 
bearing  on  physical  and  cosmic  processes.  L. 
Meitner  (Z.  angew.  Chem.,  1929,  42,  345—351). — 
An  account  of  the  effects  observed,  the  methods  of 
measurement,  and  the  theoretical  significance  of  the 
results.  S.  I.  Levy 

Equivalent  heights  of  the  atmospheric  ionised 
regions  in  England  and  America.  E.  V.  Apple - 
ton  (Nature,  1929, 123,  445). 

Earth's  age  .by  sodium  accumulation.  A.  C. 
Lane  (Amer.  J.  ScL,  1929,  17,  [v],  342 — 346). — In 
determining  solvent  denudation  by  rivers,  no  account 
is  usually  taken  of  the  fact  that  the  greater  part  of  the 
run-off  of  a  river  is  in  times  of  flood,  when  the  amount 
of  dissolved  matter  is  much  less,  and  that  of  sediment 
greater,  than  when  the  river  is  normal  or  low.  Calcul¬ 
ation  of  the  amount  of  sodium  carried  off  in  solution 
gives  lower  values  if  weighted  averages  of  the  water 
analyses  are  used  than  if  no  allowance  is  made  for  the 
different  amounts  of  water  flowing  at  different  times 
of  the  year.  C,  W.  Gibby. 

Thermal  transformation  of  serpentine.  EL 
Haraldsen  (Zentr.  Min.  Geol.,  1928,  A,  297 — 315 ; 
Chem.  Zentr.,  1928,  ii,  1757). — When  heated  at 
500—700°,  serpentine  loses  most  of  its  water,  and  the 
crystal  structure  of  serpentine  gives  place  at  700° 
to  a  structure  analogous  to  that  of  olivine.  At 
higher  temperatures  mixtures  of  olivine,  free  amor¬ 
phous  silica,  and  enstatite  are  obtained ;  the  last 
increases  with  rising  temperature  at  the  expense  of 
the  silicic  acid.  A.  A.  Eldridge. 

So-called  14  thermokalite  M  and  the  existence  of 
sodium  hydrogen  carbonate  as  a  mineral.  F.  A. 
Bannister  {Min.  Mag.,  1929,  22,  53—64). — A  white 
crystalline  saline  encrustation  was  found  in  1888  on 
the  walls  of  a  Roman  conduit  at  the  Baths  of  Nero, 
which  was  exposed  during  the  construction  of  the 
railway  line  from  Baia  to  Naples.  This  material 
was  provisionally  called  “  thermokalite,”  evidently 
hi  the  belief  that  it  represented  the  potassium  eom-% 
pound  corresponding  with  thermo natrite.  It,  how¬ 
ever,  contains  no  trace  of  potassium,  and  analyses 
show  varying  amounts  of  sodium  carbonate  and 
sulphate  with  7*48 — 8*45%  H20.  The  analyses 
are  interpreted  as  mixtures  of  thermonatrite 
(X^CO^O),  trona  (Na2C03,NaHC03,2H20), 
sodium  hydrogen  carbonate,  and  thenardite  (Na2S04), 
and  each  of  these  minerals  was  determined  by  the 
optical  characters.  The  sodium  hydrogen  carbonate, 


not  hitherto  definitely  recognised  as  a  mineral,  is 
named  naheolite  (from  NaHC03)  to  distinguish  it  from 
the  other  sodium  carbonate  minerals.  Its  mode  of 
origin  and  conditions  of  stability  are  discussed  from 
a  physico-chemical  point  of  view.  The  reaction 
2NaHC03— >Na2C03+H20+C02  is  much  retarded 
by  the  formation  of  crusts,  and  even  though  it  was 
collected  forty  years  ago  the  material  still  contains 
about  20%  of  naheolite.  L.  J.  Spencer. 

Tholeiite  dikes  of  the  north  of  England.  A. 
Holmes  and  H.  F.  Harwood  (Min.  Mag.,  1929,  22, 
1 — 52). — This  set  of  basaltic  dikes  in  the  north  of 
England  and  south  of  Scotland  has  a  different  direc¬ 
tion  from  those  associated  with  the  Whin  sill  (A., 
1928,  1211).  They  are  of  Tertiary  age  and  radiate 
from  the  Mull  volcanic  centre.  Eight  detailed 
analyses  of  the  different  types  show  a  range  in  silica 
from  50*07  to  ,57*57%.  L.  J.  Spencer. 

Deposition  of  sulphur  at  Monte  Solforoso  near 
Scrofano  in  the  province  of  Rome.  E.  Onorato 
(Atti  R.  Accad.  Lincei,  1928,  [vi],  8,  243 — 251). — 
An  investigation  has  been  made  of  the  minerals  in 
the  old  and  new  workings  of  the  sulphur  mines  of 
Monte  Solforoso.  The  tufa  above  the  region  of 
vegetation  is  clear  reddish  in  colour,  has  little  co¬ 
herence,  and  is  relatively  acid,  and  probably  trachitie, 
in  nature.  This  type  contains  Si02  47*47,  A1203 
23*44%.  A  second  variety  which  is  perfectly  white 
and  trachitie  in  structure  has  the  high  silica  content 
of  84*43%.  The  transformation  of  the  former  into 
the  siliceous  type  is  due  to  the  extraction  of  sulphates 
by  water  circulating  through  the  deposits.  Gonio- 
metric  measurements  have  been  made  of  the  sulphur 
crystals,  some  millimetres  in  length,  which  occur  in 
the  rocks.  In  the  abandoned  workings,  where  water 
has  deposited  stalactites  and  crystalline  masses  of 
sulphates,  sulphur  occurs  in  great  masses  of  fibrous 
structure.  In  these  deposits  alum  was  recognised  in 
distorted  crystals,  and  alotriehite  in  a  white,  fibrous 
form  of  composition  S03  35*10,  A1203  10*61,  FeO 
9’ 10,  CaO  2*33,  MgO  trace,  H„0  42*93%.  A  yellow 
form  of  alotriehite,  deficient  in  iron  and  calcium,  was 
also  recognised  (S03  36*15,  A1203  10*84,  FeO  4*98, 
CaO  trace,  H20,  46*99).  Experiments  were  made  on 
the  action  of  hydrogen  sulphide,  sulphur  trioxide,  and 
sulphur  dioxide  on  the  tufa,  the  results  of  which 
appear  to  support  the  theory  that  the  Monte  Solforoso 
deposits  originated  through  the  action  of  sulphur 
dioxide  emitted  during  the  acid  period  in  this  region. 

F.  G.  Tkyhorn. 


536 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


Cinnabar  from  Idria,  F.  Eodolico  (Atfci  R, 
Accacl.  Lineei,  1929,  [vi],  9.  176 — 179). — Crystallo¬ 
graphic  data  are  given  of  several  samples  of  cinnabar 
obtained  from  Idria.  0.  J.  Walker. 

Geology  of  the  ball  clays  of  South  Devon.  A. 

Scott  (Trans.  Ceram.  Soc.,  1929,  28,  53 — 61). 

Application  of  isopyknometric  analysis  to 
auriferous  rocks.  E.  Clerici  (Atti  R,  Accad. 
Lineei,  1928,  [vi],  8,  251 — 254). — The  isopyknometric 
method, employing  liquids  of  d  3*03 — 4*19,  is  applicable 
for  the  separation  of  gold  from  auriferous  rocks,  and 
has  been  Used  successfully  with  minerals  containing 
gold  particles  of  2 — 3  y  diameter.  F.  G.  Tryhorn. 

Natural  etchings  on  Japanese  pyrite  crystals. 
S.  Ichikawa  (Amer.  J.  Sci.,  1929,  [v],  17,  245—257). 
— An  illustrated  description  of  natural  etchings  on 
pyrite  crystals  from  various  localities  in  Japan. 
The  symmetry  of  the  figures  corresponds  with  the 
hemihedral  symmetry  of  the  crystals. 

C.  W.  Gibby. 


Presence  of  a  variety  of  jumillite  near  Gala- 
sparra  (Murcia).  (Mme.)  E.  Jeremine  and  P. 
Fallot  (Compt.  rend.,  1929,  .188.  800 — 802). — The 
rock,  which  is  black  and  compact,  occurs  in  thin  plates 
rich  in  phenocrvstals  of  olivine  and  biotite,  and  con¬ 
tains  (Raoult)"  Si02  53*90,  A1203  8*88.  Fe,03  1*78. 
FeO  4*16.  CaO  3*76,  MgO  13*24,  Na.0  1  17,  K20  7*o6. 
Ti0o  2*26,  P*05  0*65,  H20+  1*23,  H*0-  1*01,  MnO 
0*13“  C02  0*47,  Cl  0*04,  S03  0*24,  total  100*48%. 
Compared  with  jumillite  its  silica,  potassium,  aucl 
magnesium  contents  are  somewhat  high  and  the 
alumina  content  is  low.  Unlike  jumillite  it  is  liolo- 
crvstalline  and  rarely  contains  leucite.  J.  Grant. 

Presence  of  sulphur  in  the  gaseous  nebulae. 
I.  S.  Bowen  (Nature,  1929,  123,  450). — Wave¬ 
lengths  of  lines  due  to  transitions  in  singly-ionised 
sulphur  correspond  with  those  of  lines  observed  in 
nebulae.  All  of  the  elements  so  far  found  in  nebula? 
are  gases  or  form  stable  compounds  that  are  gases 
at  low  temperatures.  A.  A.  Eldridge, 
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Determination  of  the  configuration  of  mirror- 
image  isomerides.  B.  Holmberg  (Svensk  Kem. 
Tidskr.,  1929,  41,  60 — 73). — A  review  of  the  various 
methods  available  for  determining  the  configuration 
of  compounds  of  the  above  type.  The  conclusion  is 
reached  that  there  is  no  general  method  which  can  be 
used  in  all  cases.  H,  F.  Harwood. 

Mechanism  of  thermal  decomposition  of 
normal  paraffins,  E.  N.  Hague  and  R.  V. 
Wheeler  (J.C.S.,  1929,  378 — 391). — The  primary 
decompositions  occasioned  by  the  action  of  heat  on 
the  straight- chain  hydrocarbons  from  ethane  to 
n -hexane  can  be  represented  by  a  series  of  equations 
indicating  the  rupture  of  the  chain  at  any  position 
with  production  of  an  olefine  and  the  complementary 
lower  paraffin  or,  at  the  limit,  hydrogen.  As  the 
series  is  ascended  scission  at  the  centre  of  the  chain 
predominates  and  the  tendency  for  hydrogen  elimin¬ 
ation  to  occur,  leaving  an  olefine  with  the  same 
number  of  carbon  atoms  as  the  original  paraffin, 
rapidly  diminishes. 

Methane  possesses  a  higher  decomposition  point 
than  ethane ;  at  comparatively  low  temperatures 
ethylene  is  formed.  As  with  the  other  hydrocarbons, 
ethylene  is  regarded  as  the  source,  through  butadiene, 
of  the  aromatic  hydrocarbons  obtained.  In  the  case 
of  methane,  optimum  benzene  formation  occurs  over 
the  range  1000 — 1100°;  the  remaining  five  hydro¬ 
carbons  have  optimum  range  800—850°.  The  follow¬ 
ing  mechanism  is  given  :  2CH„ICH,  — >■ 

ch3*ch2*ch:ch„  — >  ch>:ch  ch:ch>+h„  : 

CH2:CH-CH:CHt>+CHq:CH;  — >  either 

ch2:ch:cHo-cHo'Ch:ch,  or 

cHo:ch-ch:ch*gh:ch,+h,  — . - 

CH2<«|B>CH  — >  The 

formation  of  naphthalene,  anthracene,  phenantkrene. 
etc.  may  be  analogously  formulated  by  the  condens¬ 


ation  of  benzene  with  butadiene,  naphthalene  with 
butadiene,  etc.  Except  in  the  cases  of  pentane  and 
hexane,  butadiene  has  been  detected  in  the  gaseous 
decomposition  products  obtained  between  750°  and 
950°.  The  C2  hydrocarbon  which  is  evidently  the 
precursor  of  the  benzene  obtained  cannot  be  acetylene, 
since  (a)  this  gas  was  absent  from  the  gaseous  products, 
(6)  treatment  of  acetylene  in  a  similar  manner  to  the 
paraffins  gave  maximum  yields  of  benzene  over  the 
range  650 — 700°,  but  is  probably  ethylene,  which 
yields  aromatic  hydrocarbons  above  700°.  Further, 
in  the  decompositions  of  the  paraffins  ethylene  yields 
are  proportional  to  the  yields  (at  a  higher  temperature) 
of  aromatic  hydrocarbons. 

Addendum.  T.  M.  Lowry  (ibid.,  392 — 393).— 
The  degradation  of  the  paraffins  by  the  reversible 
elimination  of  a  molecule  HX  is  comparable  with  the 
elimination  of  an  acid  or  water  from  any  other  additive 
compound  of  an  olefine:  the  decomposition  of  the 
paraffins  thus  conforms  to  self-established  precedents 
and  depends  on  mechanism  of  a  general  character. 
Similarly,  pyrogenic  synthesis  proceeds  according  to 
two  well-established  processes,  viz.,  polymerisation 
(ethylene  — >  butylene)  and  elimination  of  hydrogen 
(butylene  — >  butadiene  +H2).  A  pyrogenic  decom¬ 
position  is  a  special  case  of  reversible  addition  to  an 
olefine  of  a  hydride,  either  hvdrogen  or  an  olefine. 

*R.  J.  W.  Le  FivRE. 

Decomposition  of  methane.  I.  C.W.H,  Jones 
^{J.C.S.,  1929,  419 — 422). — Decomposition  of  methane 
'by  passage  through  a  heated  quartz  tube  is  mainly 
into  its  elements.  The  temperature  and  pressure 
ranges  investigated  are  706—1080°  and  10 — 70  cm., 
respectively.  At  800-900°  small  traces  of  olefinic 
hydrocarbons  are  formed,  at  1000°  appreciable 
quantities  are  obtained  (013 — 1*75%  according  to 
rate  of  flow  and  pressure). 

The  subjection  of  methane  to  the  electric  spark 
discharge  results  in  an  initially  rapid  formation  of 
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defines  and  acetylenes,  the  percentages  of  which  tend 
to  reach  a  steady  level  and  the  yields  are  proportional 
to  the  pressure  of  the  gas  during  sparking.  The 
maximum  yield  of  acetylenes  is  obtained  at  A  atm. 
Small  amounts  of  complex  liquid  and  solid  hydro¬ 
carbons  are  also  formed.  It.  J.  W.  Le  Fevre. 

Manufacture  of  olefines  and  diolefines  [butadi¬ 
ene],  I.  G.  Fareenind. — See  B.,  1929,  235. 

Aliphatic  diolefines.  I.  Behaviour  of  Aa*~ 
hexadiene  towards  sulphuric  acid,  F.  Cortese 
(Ber.,  1929,  62,  [B],  504 — 509). — A^-Hexadiene  is 
treated  with  100%  sulphuric  acid  at  —15°  to  +4°, 
whereby  the  production  of  diallyl  ether  is  not  notice¬ 
able.  Addition  of  ice  to  the  product  causes  separation 
of  tar  and  production  of  a  pale  pink  solution  with 
marked  odour  of  diallyl  ether.  Addition  of  ice-water 
to  the  tar  yields  a  precipitate  of  the  normal  sulphate 
of  hexanc-{te-diol,  m .  p.  90°  (corr.).  The  pink  solution, 
containing  diallyl  ether  and  a  little  tar,  is  neutralised 
with  barium  hydroxide,  thus  leading  to  the  isolation 
of  the  rery  unstable  barium  fiz-hexijldmdphaie, 
[OH2OHMe*0*S02OBa0  5]2.  If  the  reaction  is 
effected  below  —10°,  little  tar  is  produced  and  the 
normal  ester  is  readily  precipitated ;  at  20 — 40° 
diallyl  ether  and  the  ester  are  not  produced.  With 
6o%  sulphuric  acid  Aac-hexadiene  affords  diallyl  ether 
and  a  substance ,  C12H220,  b.  p.  65—85 °/5  mm,,  dm 
0*865,  n  1*4536.  2 : 5-Dimethyltetrahydrofuran  is 
converted  by  67%  sulphuric  acid  into  a  mixture  of 
ansa tu rated  hydrocarbons,  the  initial  phase  of  the 
change  consisting  in  the  production  of  methyl 
ft -butyl  ketone.  Similar  treatment  of  acetone,  methyl 
ethyl  ketone,  diethyl  ketone,  dipropyl  ketone,  or 
methyl  n*butyl  ketone  results  in  the  production  of 
oils  of  agreeable  odour  and  dark  red,  green,  or  purple 
colour,  according  to  the  structure  of  the  initial 
material.  H.  Wren. 

Reactions  of  olefines  of  high  mol.  wt.  with 
sulphuric  acid,  hydrochloric  acid,  and  air. 
W.  E.  Messer  (Abst.  Thesis  Mass,  Inst.  Tech.,  No.  3, 
Jan.,  1929,  41— 42).— The  following  olefines  are 
prepared  :  cetene;  AMieptadecene,  f.  p.  about  “-50°, 
b,  p.  136°/3-5  mm,,  173°/16  mm.,  d®  0-795,  obtained 
by  distilling  a  mixture  of  sodium  oleate  and  sodium 
ethoxide ;  a  mixture  of  eicosene  and  docosene  obtained 
from  the  mixed  alcohols  produced  by  the  action  of 
magnesium  ethyl  bromide  on  crude  methyl  stearate ; 
and  p-methylnonadeccne,  m.  p.  11 — 12°,  b.  p.  146° /2 *2 
mm.,  189°/10  mm.,  dr  0*795,  nf™  1*4504,  obtained  by 
dehydrating  dimethylheptadecylcarbinol  (Ryan  and 
Billon,  A.,  1913,  i,  583)  by  oxalic  acid  Cetene  and 
heptadecene  do  not  react  appreciably  with  con¬ 
centrated  hydrochloric  acid,  with  which,  however, 
dimethylheptadecylcarbinol  yields  $-ckloro-$~methyl- 
mmdeeme ,  m.  p.  19*6— 20°,  w  hich  can  be  hydrolysed 
by  alcoholic  alkali  to  the  olefine  and  the  alcohol. 
When  any  one  of  the  above  olefines  is  treated  with 
sulphuric  acid,  very  little  organic  matter  passes  into 
the  acid  layer ;  sulphur  dioxide  is  produced  in  greatest 
amount  with  the  branched-chain  compounds,  and  when 
160%  or  fuming  sulphuric  acid  is  used  the  formation 
of  sulphur  dioxide  and  tar  occurs  even  at  —15°  (ef. 
Brooks  and  Humphrey,  A.,  1918,  i,  286).  Addition  of 
sulphuric  acid  also  occurs ;  cetyl  and  heptadecyl 


hydrogen  sulphates,  isolated  from  their  barium  salts, 
are  found  to  be  very  easily  hydrolysed,  giving  rise  to 
alcohols.  The  alcoholic  product  from  cetene  is  mainly 
hexadecan-$~olf  m.  p.  41*5°:  that  from  heptadecene  is 
a  mixture  of  heptadecan-®-  and  -t -ol$t  m.  p.  34°;  that 
from  p -me t by luonadecene  has  m.  p.  about  45°. 

At  the  ordinary  temperature,  p-metliylnonadeeene 
is  readily  oxidised  when  exposed  in  a  thin  layer  to  the 
air.  At  100c  all  the  above  olefines  oxidise  in  the  air. 
yielding  acids.  E.  W.  Wignall. 

Polymerisation  of  acetylene  by  electric  dis¬ 
charge.  Synthesis  of  dipropargyl  and  its 
isomerides.  G,  Mignonac  and  R.  V,  de  Saint  - 
Aunay  (Corapt.  rend.,  1929,  188,  959— 961).— When 
acetylene  is  subjected  to  the  electric  discharge  at 
—  60°,  a  liquid,  df*  0*752,  w}f5  1*446,  corresj^onding 
with  a  trimeride  of  acetylene,  and  a  hydrocarbon, 
b.  p.  — 10°/23  mm,,  are  obtained  in  small  amounts. 
With  a  current  of  high  frequency  (d’ Arson  val  arrange¬ 
ment)  and  cooled  electrodes  a  mixture  of  dipropargyl. 
y-nicthyl-Ac*-pentadi-ineiie,  and  diethenylacetylene  are 
formed.  These  last  two  hydrocarbons  polymerise 
more  readily  than  dipropargvL  Ethinylet  hyleno  is 
postulated  as  an  intermediate  product :  addition  of 
acetylene  to  it  occurs  in  three  different  ways. 

H.  Burton. 

Law  of  periodicity.  IV.  P.  Petrenko -Kbit- 
schenko  [with  V.  Ofotzky,  M.  Diakowa,  and  A. 
Losowoy]  (Ber.,  1929,  62,  [B],  581—588;  cf.  A., 
1928,  614). — 1 The  action  of  colloidal  silver  on  halogeno- 
derivatives  of  methane  which  do  not  contain  other 
different  substituents  is  characterised  by  a  uniform 
relationship,  monohalogen  derivative  >  dihalogen 
derivative  <  trihalogen  derivative  and  a  less  uniform 
connexion  between  tri-  and  tetra -halogen  derivatives ; 
the  rule  CX  >  CX2  is  particularly  important.  In  the 
presence  of  substituents  (methyl,  a  different  halogen, 
nitro-,  carboxyl,  phenyl),  the  influence  of  accumulation 
of  the  halogen  towards  silver  Is  marked  by  the  rule 
CX  <  CX2.  Silver  nitrate  behaves  in  the  same  manner 
as  silver.  Towards  silver  the  methyl  group  changes 
its  usual  indifferent  character  and  assumes  pronounced 
chemical  character.  To  eliminate  the  influence  of 
conditions  in  the  determination  of  activity  coefficients 
of  the  dissimilarly  substituted  derivatives  of  methane, 
the  ratios  CH2X2/CH3X  are  adopted.  The  behaviour 
of  a  large  number  of  di-derivatives  towards  silver, 
potassium  hydroxide,  piperidine,  and  silver  nitrate 
has  been  examined.  The  graphs  appear  to  fall  into 
two  groups ;  those  characteristic  of  potassium  hydr¬ 
oxide  and  piperidine  are  characterised  by  the  relation¬ 
ship  CX>CX2,  whereas  with  silver  and  silver  nitrate 
the  relationship  CX2 > CX  is  maintained.  Measure¬ 
ments  are  also  recorded  for  a  series  of  ehlorostyrenes, 
bromoethylenes,  chlorobenzene,  a-  and  (3-chloro- 
naphthalene,  and  d ichlorocycfopropanes .  The  follow*- 
ing  relationships  appear  to  be  established  ; 

z — >  c;cx  — >  COX 
cox  • — >  cox  — >  c:cx2 

active  ^ ^  C*CX2  • - C'CXg 

passive  active. 

H.  Wren. 

Reaction  of  a  mixture  of  methyl  chloride  and 
bromide  with,  magnesium  in  ether-  H.  Gilman 
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and  R.  J.  Vanderwal  (Bull.  Soc.  chirn.,  1929,  [iv], 
45,  135 — 137). — Contrary  to  the  observation  of  Rudd 
and  Turner  (A.,  192S,  504),  the  authors  affirm  that  a 
mixture  of  methyl  chloride  and  bromide  with  magnes¬ 
ium  in  ether  readily  yields  magnesium  methyl  chloride 
and  bromide,  the  methyl  bromide  reacting  the  more 
rapidly.  R.  Brigiitman. 

Action  of  alkali  hydroxide  on  chloroform.  D. 
VorlInder  and  F.  W.  Guthke  {Ber.,  1929,  62,  [B], 
549 — 554). — The  action  of  potassium  hydroxide  on 
chloroform  in  the  presence  of  methone  [5  :  5-dimethyl- 
hydroresorcinol]  affords  cmhydrotrirmthonylmethane 
(I),  m.  p  about  234°  (corr.  decomp.)  after  softening 

QH2*CMe2*CH2 
CO^C— C*OH  r  , 

QH2“CO— C*CH-C*CO-~QH,  1  J 
CMe2*CH2*C-0~C'CH2*CMe2 

[acetyl  compound,  m.  p.  153°;  benzoyl  derivative, 
m.  p.  258°  (decomp.)],  and  a  substance,  m.  p.  175— 
177°.  The  compound,  m.  p.  234°,  is  also  obtained 
from  formic  acid  but  not  from  alkali  formate  in 
neutral  or  alkaline  solution  and  methone.  Since  the 
compound  is  a  derivative  of  formic  acid  and  not  of 
formaldehyde  and  methone  is  a  specific  reagent  for 
aldehydes,  the  reducing  action  of  chloroform  and 
alkali  hydroxide  towards  Fell  ling’s  solution  cannot 
be  attributed  to  the  intermediate  production  of 
formaldehyde.  The  existence  of  hydroxyformalde- 

4-  — 

hyde  in  equilibrium  with  formic  acid,  OH*(CIO)*H 

4*  — 

— >  H*0*(CI0)‘H,  is  therefore  postulated.  The 
action  cannot  be  attributed  to  nascent  formic  acid, 
since  a  similar  effect  is  not  observed  with  formic 
esters  and  potassium  hydroxide.  Bromoform  and 
iodoform  (in  boiling  alcoholic-alkaline  solution) 
and  substances  which  form  chloroform  (such  as 
chloral  and  trichloroacetic  acid)  behave  similarly 
to  chloroform  towards  Fehling’s  solution.  Carbon 
monoxide  or  chloroform  and  alkali  hydroxide  reduce 
cold  Fehling’s  solution  and  ammoniacal  silver  solu¬ 
tion.  Reaction  does  not  appear  to  occur  with  ethyl¬ 
ene  chloride  or  bromide,  ethylidene  chloride,  s-tetra- 
ehloroethane,  or  hexachloroethane.  Carbon  tetra¬ 
chloride  and  alkali  hydroxide  do  not  produce  cuprous 
oxide,  although  carbon  monoxide  and  carbylamines 
are  formed.  H.  Wren. 

Manufacture  of  isopropyl  alcohol.  G.  0. 
Curare,  jun.,  and  E.  W.  Reid. — See  B.,  1929,  275. 

Preparation  of  allyl  alcohol.  R.  Delaby  and 
P.  Dubois  (Compt.  rend.,  1929,  188,  710 — 711).— 
The  following  method  is  based  on  the  fact  that  allyl 
alcohol  arises  from  the  pyrolysis  of  glyceryl  diformate 
(A.,  1928,  767).  Glycerol  (184  g.)  and  96%  formic 
acid  (300  g.)  are  heated  at  65°/110 — 120  mm.  for 
2  hrs.,  after  which  the  temperature  is  raised  to  110°. 
After  the  first  hour  the  pressure  is  reduced  to  40  mm. ; 
96%  formic  acid  (200  g.)  is  then  added  to  the  residue 
and  the  whole  subjected  to  treatment  similar  to  the 
first.  Pyrolysis  is  effected  at  200—2507760  mm. 
over  a  period  of  2  hrs.  The  yield  is  435  g.  from  1*0  kg. 
of  glycerol.  *  G.  A.  C.  Gough. 

Aliphatic  [open-chain]  hydroterpen.es ,  W. 
Longuinov  and  (Mlle.)  E,  Margouss  (Bull.  Soc. 


ehini.,  1929,  [iv],  45,  156 — 167). — Geraniol,  b,  p. 
113*5 — 114°/12  mm.,  rif  1*4762,  on  hydrogenation 
in  74%  alcohol  in  presence  of  platinum-black  (Vavon, 
A.,  1914,  i,  694)  affords  tetrahydrogeraniol,  the  pro¬ 
perties  of  which,  b.  p.  110-5716  mm.,  b.  p.  116 — 
117725  mm.,  df  0*8341—0*8362,  nf>  1*4398—1*4412, 
varied  slightly  with  different  preparations.  50%  of 
the  theoretical  amount  of  hydrogen  is  rapidly  ab¬ 
sorbed,  giving  a  dihydrogeraniol,  b.  p.  117—118°/ 
15  mm.,  df  0*8560,  1*4543,  the  remainder  being 

taken  up  much  more  slowly,  especially  in  ethereal 
solution  (cf.  Grignard  and  Escourrou,  A.,  1925,  i, 
772).  In  ethereal  solution  the  yield  is  lower  and  some 
K-dimethyloctane  is  formed.  Geraniol  from  essence 
of  palmarosa  (Chiris),  b.  p.  110°/10  ram.,  d 13  0*8835, 
similarly  gave  a  tetrahydrogeraniol,  b.  p.  108—109°/ 
10  mm.,  df  0*8812,  rif}  T4772.  With  hydrobromic 
acid  in  a  sealed  tube  at  100°  tetr ahy drogera niol 
affords  (yield  65—75%)  a  bromide,  b.  p.  91—92°/ 
10  mm.,  df  1*0368,  nf}  1*4534,  which  on  distillation 
with  quinoline  gives  p * -dimethyl  A v-octene,  b.  p.  154°/ 
738  mm.,  df  0*7396,  nf  1*4212.  Harries  and  Neres- 
heimer’s  methylation  method  (A.,  1911,  i,  798)  was 
unsuccessful,  the  quaternary  base  undergoing  fission 
on  distillation,  probably  with  elimination  of  methyl 
alcohol,  and  not  decomposition  into  trimethylamine 
and  the  unsaturated  hydrocarbon.  The  constants 
of  this  tetrahydroterpene  with  a  terminal  double 
linking  are  lower  than  those  of  dihydrobupleurolene 
or  yS- dimethyl- A  -octene,  which  possess  “  internal  ” 
double  linkings.  When  heated  with  hydrobromic 
acid  in  a  sealed  tube  at  100°,  -  dimethyl- A*? -octene 
is  converted  into  a  bromide,  b.  p.  92°/10  mm.,  df 
1*0743,  nf  T4560,  which  with  quinoline  gives  70% 
of  p5-dimethyl-A*-octene,  b.  p.  161 — 162°/753  mm., 
df  0*7473,  nf}  1*4272.  Tetrahydrogeraniol  could  not 
be  obtained  by  hydrogenation  of  citral,  only  30% 
of  the  theoretical  volume  of  hydrogen  being  absorbed. 

R.  Brightman. 

Pinacols  and  pinacolins.  E.  Pace  (Atti  R. 
Accad.  Lincei,  1928,  [vi],  8,  309 — 314;  cf.  A.,  1028, 
1113). — Treatment  of  diacetyl  with  magnesium  alkyl 
bromide  (2  mols.)  and  decomposition  of  the  resulting 
compound  with  slightly  acidified  water  yields  a-di- 
tertiary  alcohols  (pinacols),  which  may  be  converted 
into  the  corresponding  pinacolins  by  dehydration 
with  dilute  sulphuric  acid  (1:4)  followed  by  steam 
distillation.  <x$-Dimethylbutane-<x$~diol,  m.  p.  38°,  b.  p. 
175°,  or  m.  p.  47°  (+6H20),  gives  acetone  when 
oxidised  with  chromic  acid  mixture  and  bromoform 
(iodoform)  when  treated  with  alkaline  bromine 
(iodine)  solution.  y$-Dimethylhexane-y8-diol  has  m.  p. 
51°,  b.  p.  216°  (cf.  Lawrinowitsch,  A.,  1877,  ii,  427). 
Ss-Dimethyloetane-Ss-diol  has  m.  p.  62°,  b.  p.  22S — 
230°  (cf .  Friedel,  Jahresber.,  1869,  513).  BS-Dimethyl- 
octan-z-one,  b.  p.  185-187°,  gives  the  iodoform 
reaction,  combines  with  difficulty  with  sodium 
hydrogen  sulphite,  and  forms  an  oxime,  m.  p.  152°. 
Acetylacetone  fails  to  react  with  magnesium  alkyl 
bromides,  possibly  owing  to  its  existence  in  desuio- 
tropic  forms.  T.  H.  Pope. 

[Configuration  of  pentaerythritol.]  A,  Semen- 
zov  (Ber.,  1929,  62,  [B],  514).— The  resolution  of 
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pentaerythritol  derivatives,  C  <Cc  jj2. 
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optical  isomerides  does  not  necessarily  establish  that 
methane  derivatives  have  a  tetrahedral  configuration 
under  all  conditions,  since  a  plane  of  symmetry  is  not 
present  in  the  2ra«<$-isomerides  (cl  Boeseken  and 
Felix,  A.,  1928,  1213;  Kenner,  this  voL,  171), 

H.  Ween, 

Catalytic  elimination  of  alcohol  from  acetals. 
Preparation  of  unsaturated  ethers.  F.  Sigmund 
and  R.  Uohann  (Monatsh.,  1929,  51,  234—252).— 
When  acetals  are  passed  over  porous  earth  at  200° 
or  a  nickel  catalyst  (Sigmund  and  Mareharfc,  A., 
1927,  1054)  at  180—200°  in  a  current  of  nitrogen, 
elimination  of  alcohol  occurs  :  R*OH2*OH(OR/L  — >- 
R‘CHICH>OR'  +R'*OH,  and  unsaturated  ethers  are 
obtained  in  good  yield.  Thus,  heptaldeliyde  diethyl- 
acetal  yields  ethyl  k*-heptenyl  ether ,  b.  p.  172 — 175°, 
and  ethyl  alcohol.  Similarly,  phenylaeetaldehyde  di- 
methylacetal  gives  styryi  methyl  ether ;  phenyl¬ 
aeetaldehyde  di-it-propylacetal  affords  styryl  projiyl 
ether ;  heptaldeliyde  di-n-propylacetal  furnishes 
propyl  ha-heptenyl  ether,  b.  p.  184—187°  (corr.),  which 
does  not  react  with  seraiearbazide  acetate  at  the 
ordinary  temperature,  but  after  hydrolysis  with 
2AT-sulphuric  acid  forms  heptaldehydesemicarbazone 
(ci.  Moureu,  A.,  1904,  i,  285) ;  acetaldehyde  diethyl- 
acetal  yields  ethyl  vinyl  ether  at  250° ;  benzaldehyde 
diefchylaeetal  is  unaltered  at  250°  owing  to  there 
being  no  available  hydrogen  atom  for  the  elimination 
of  the  alcohol.  Acetophenone  dimethylacetal  and 
di-n-propylacetal  give  a-methoxystyrene,  b.  p.  194 — 
196°,  and  <&-propoxysiyrene,  b.  p.  214 — 219°  (corr.), 
respectively.  In  these  last  cases  hydrogen  is  elimin¬ 
ated  from  the  methyl  group  :  treatment  of  the 
styrenes  with  semicarbazide  acetate  yields  aceto- 
phenonesemicarbazone, 

With  brass  turnings  as  a  catalyst  elimination  of 
methyl  alcohol  from  phenylaeetaldehyde  dimethyl- 
acetal  is  incomplete  even  at  400 — 420°.  With  phenyl- 
acetaldehyde  di-?i-propylacetal  partial  elimination' of 
propyl  alcohol  occurs  and  this  is  further  dehydro¬ 
genated  to  propaldehyde.  H.  Burton. 

Enzymic  synthesis  of  g-hydroxyethyl  di¬ 
hydrogen  phosphate.  H.  D.  Kay  (J.C.S.,  1929, 
524 — 527). — Aqueous  sodium  phosphate  and  ethylene 
glycol  are  smoothly  converted  at  38°  by  the  catalytic 
action  of  a  phosphatase  preparation  derived  from 
duodenal  mucosa  of  a  cat  into  p-hydroxyefchyl  di¬ 
hydrogen  phosphate  (isolated  as  the  barium  salt). 
The  sodium  salt  is  hydrolysed  by  enzymes  at  the  same 
rate  as  a  sample  of  the  sodium  salt  isolated  by  Plimmer 
and  Burch  (this  voL,  422).  R.  J,  W.  Le  F£vre. 

Crystalline  diglycide  and  its  acetate.  ML 
Batt-egay,  H.  Buber,  and  S.  Schlager  (Compt. 
rend.,  1929,  188,  796— 798).— Treatment  of  glycerol 
"walk  acetic  acid  and  sulphuric  acid  at  135°  affords 
monomeric  acetins  and  a  crystalline  diglycide  di¬ 
acetate,  C6H|0O2(OAc)2,  m.  p.  138°,  which,  wdien 
hydrolysed  with  alcoholic  hydrogen  chloride,  yields 
diglycide,  C6Hlo04,  m.  p.  96 — 97°,  b.  p,  173°/16  mm. 

6.  A.  C.  Gough. 

Synthetic  glycerides.  I.  H.  P.  Averill,  J.  N. 
Roche,  and  C.  G.  King  (J.  Amer.  Chem.  Soe.,  1929, 
51,  866 — 872). — In  view  of  the  uncertainty  attaching 
f°  the  properties  of  many  glycerides  the  following 


pure  derivatives  have  been  synthesised  by  methods 
which  establish  their  constitutions  (cf.  Fischer,  A., 
1920,1,805,807);  a-monoglvcerides  ;  palmito-,  m.  p. 
77*0°;  myristo-,  m,  p.  87*3°;  hexo-,  m.  p,  51*4°; 
lauro-,  m.  p.  63*0° ;  stearo-,  m.  p.  81*1°;  aa«di~ 
glycerides  :  lauro-,  m,  p.  56*6°;  stearo-,  m.  p.  79*1°; 
palmito-,  m.  p.  69*5°;  myristo-,  m.  p.  63*8—64*4°; 
also  trilaurin,  m.  p.  45-6° ;  (S-,  m>  p.  50*9°,  and  a-, 
m.  p.  45*4°,  -stearodilaurins ;  p-,  m.  p.  49*2^9*5% 
and  a-,  m.  p.  48*5°,  -lauro-,  and  p-,  m.  p.  59*8— 
60*0°,  and  a-,  m.  p.  53  0°,  -pahmto-dimyri&tins ;  p-, 
m.  p4  64*8%  and  a-,  m.  p,  62*6°,  -stearo-;  p-,  in.  p. 
54*0%  and  a-,  m.  p.  51—52°,  -aceto- ;  p«,  m.  p.  66*0'% 
and  a-,  in.  p.  60*0%  diexo- ;  p-,  in.  p.  63*5— 64*0°,  and 
a-,  in.  p.  54*5%  -lauro-,  and  P-,  in.  p.  58*5 — 59%  and 
m.  p.  55*5°,  -mymte-dipalmitins ;  p-,  m.  p.  62*7°, 
and  a-,  m.  p.  58*6°,  -aceto-,  and  a-lauro-,  m.  p.  60*9°, 
distearins.  Aceioneglyceryl  hexoaie ,  x-iododilaurm, 
m.  p.  23*5%  and  a-iododimyrislin  were  also  obtained. 
In  the  nine  pairs  of  isomeric  triglycerides  examined 
the  symmetrical  have  all  higher  m.  p.  (mean  difference, 
4*7°)  than  the  corresponding  unsymmetrical  deriv¬ 
atives.  H.  E.  F,  Notton. 

Chlorination  products  of  8p'-dichlorodiethyl 
sulphide.  II.  J.  W,  C.  Phillies,  J.  S.  H.  Davies, 
and  S.  A.  Mumeord  (J.C.S.,  1929,  535—549).— 
Chlorination  of  pp'-diehlorodiethyl  sulphide  by  2  mols. 
of  chlorine  results  mainly  in  the  formation  of  a«3p'« 
tefcrachlorodiethyl  sulphide  (df  1*53),  which  readily 
undergoes  thermal  decomposition,  giving  P-chloro- 
etliyl  ap-dichlorovinyl  sulphide,  b.  p.  107°/I5  mm., 
df  1*4315,  tiff  1*5562.  Chlorine  reacts  additively 
with  the  last  compound,  forming  aappp'-pentachloro- 
diethyl  sulphide,  which  easily  loses  hydrogen  chloride, 
giving  p-ehloroethyl  a  p  P-  trichi  or  ovi  nyl  sulphide,  b.  p. 
122 — 124°/15  mm.,  df  1*5425,  rif  1*5700,  from  whicii 
by  further  action  of  chlorine  aapppp'-hexachlorodb 
ethyl  sulphide,  b.  p.  158 — 159°/15  mm.,  df  1*6849, 
nf)  1*5683,  and  hexachloroethane  are  successively 
obtained. 

Treatment  of  pp'-diehlorodiethyl  sulphide  by  3  mols. 
of  chlorine  afforded  aaa'p  -pentachlorodiethyl  sulphide, 
df  1*57,  which  decomposed  when  heated  into  p-ehloro¬ 
ethyl  a p p -trichloro vinyl  sulphide  and  p-(p -chloroethyl- 
thiol)ethyl  irichlorovinyl  sulphide ,  m.  p.  70*5°.  Chlorin¬ 
ation  of  pp'-diehlorodiethyl  sulphide  by  3 — 4  mols. 
of  chlorine  led,  after  similar  distillation,  to  ocaP4n- 
chloroelhyl  S-cklorovinyl  sulphide,  b.  p.  122—123°/ 
15  mm.,  df  1*5404,  1*5601.  The  two  isomeric 

tetrach  loro-sulphides  have  identical  b.  p. ;  the  densities 
and  physical  properties  of  mixtures  are  approximately 
linear  functions  of  the  composition.  In  certain  cases, 
however,  a  third  isomeride  appeared  to  be  present, 
possibly  <%p -dichloroelhyl  «p -dichlorovinyl  sulphide,  b.  p. 
120—121715  mm.,  df  1*5378,  n$  1*5873.  Chlorine 
reacted  mainly  additively  with  aap-trichloroethvl 
p-chloro vinyl  sulphide,  forming  aaa'  -hexaehloro- 
diethyl  sulphide,  b.  p.  159— 160°/15  mm.,  df  1*6841, 
1*5681 ;  the  latter  when  heated  lost  hydrogen 
chloride  and  gave  *B$4richloroethyl  ap -dichlorovinyl 
sulphide ,  b.  p.  I34—I35715  mm.,  df  1*6293, 
1*5778,  from  which,  by  addition  of  chlorine,  aaa'ppp'p'- 
Mptachlorodieihyl  sulphide,  b.  p.  170 — 172716  mm., 
df  1*7473,  1*5741,  was  obtained.  By  a  similar 
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sequence  of  reactions,  aaa'  p(3(3'  -JiexacMorodiethyl 
sulphide ,  b.  p.  157 — 159°/lo  mm.,  df  1*6825, 

1  *5681,  afi-dichloroethyl  a9 $4richloro  vinyl  sulphide, 
b.  p.  133— 134°/15  mm.,  df  1*6190,  n?>  1*5770,  and 
aacc'  |3  (3  j3  p ' -Iwpktchlorod i ethyl  sulphide ,  b.  p.  132—134°/ 
ca.  2  nun.,  df  1*743,  nf  1*5741,  were  j>repared. 

Maximum  yields  in  the  chlorination  of  pp'-diehloro- 
diethyl  sulphide  were  obtained  when  3*5  mols.  of 
chlorine  were  used.  Further  chlorination  caused 
partial  destruction  of  the  hexachloro-sulphides  already 
formed,  chlorinated  hydrocarbons  of  low  b,  p.  and 
a  residual  tetrachloro-fraction  being  obtained  on 
subsequent  distillation ;  e.g.,  chlorination  by  41  mols. 
of  chlorine  led  to  aa a  p~  tet  raehloroe  t hane,  trichloro- 
ethyl  sulphur  chloride,  b.  p.  53*8°/3*5  mm.,  and  ap-di- 
ehloroethvl  app-trichloro vinyl  sulphide.  The  last- 
named  by  chlorine  addition  yielded  a  hcptachlorodiethyl 
sulphide,  b.  p.  144— 146°/o*5  mm,,  df  T7373, 
T5739,  with  a  heavier  isomeride,  possibly  either 
app-trichloroethyl  ap-dichlorovinyl  sulphide  or  aap- 
trichloroethyl  ap-dichlorovinyl  sulphide  or  both. 
The  present  work  confirms  the  view  that  the  app'-tri- 
chloro-  and  aSpp'-tetraehloro-diefchyl  sulphides  of 
Mann  and  Pope  (J.C.S.,  1922,  121,  594)  are  p-cliloro- 
ethyl  ap-dichloro  vinyl  and  app-trichloro  vinyl  sul¬ 
phides,  respectively,  and  that  the  formation  of  chloro- 
ethyl  chlorovinyl  sulphides  is  in  all  cases  due  to  the 
loss  of  hydrogen  chloride  from  saturated  polychloro- 
diethyl  sulphides — the  first,  but  less  stable,  products 
of  chlorination.  Contrary  to  previous  views,  chlorin¬ 
ation  of  pp'-dichlorodiethyl  sulphide  is  not  confined 
to  one  chain. 

In  all  cases  ehlorinations  were  effected  in  carbon 
tetrachloride  solution  and  the  removals  of  hydrogen 
chloride  performed  by  heating  at  the  b.  p.  under 

15 . "20  mm.  pressure.  A  mechanism  of  the  course 

of  chlorination  is  suggested.  R.  J.  W.  Le  FjSyre, 

Modified  Curtins  reaction.  III.  Degradation 
of  saturated  fatty  acids  and  benzoic  acid,  0. 
Naegeli,  L.  Gruntuch,  and  P.  Lendorff  (Helv. 
China.  Acta,  1929,  12,  227—261 ;  cf.  A.,  1928,  881). 
—In  general,  the  acid  chloride  is  treated,  usually  in 
benzene  solution,  with  sodium  azide,  the  course  of 
the  reaction  being  followed  by  measurement  of  the 
volume  of  nitrogen  evolved,  and  the  solution  of  the 
carbimide  so  obtained  is  treated  with  hydrochloric 
acid,  calcium  hydroxide  solution,  or  acetic  acid,  and 
thus  converted  into  the  amine  hydrochloride,  the 
free  base,  or  its  acetyl  derivative,  respectively,  this 
stage  of  the  reaction  being  followed  by  measurement 
of  the  volume  of  carbon  dioxide  evolved.  Thus 
stearyl  chloride  is  converted  into  hepfcadecylamine 
hydrochloride,  m.  p.  158°  (without  decomp. ;  cf.  lit.) 
(93%  yield)  (chloroplatinate),  or  acet-n-heptadecylamide, 
m.  p.  62°  (80%)  {hydrochloride),  accompanied  by 
stmryl-ndiepiadecylamide ,  m.  p.  88°  (20%),  also  ob¬ 
tained  by  the  action  of  stearic  acid  on  heptadecyl- 
carbimide  in  benzene  solution.  Palmityl  chloride 
similarly  yields  pentadecylamine  (80%),  its  hydro¬ 
chloride,  m.  p.  199°  (without  decomp. ;  cf.  lit.)  (95%), 
and  acet-n-pentadecylamide,  m.  p.  72°  ( hydrochloride ), 
together  with  palmitic  acid.  PalmilyLw-pentadecyl- 
anude,  m.  p.  93°,  is  obtained  by  the  action  of  palmitic 
acid  on  pentadecylcarbimide.  Lauryl  chloride  yields 


undecylamine  (71%),  its  hydrochloride,  m.  p.  190° 
(without  decomp, ;  cf.  lit.)  (77 — S0%),  together  with 
a  little  diundecylca-rbamide,  and  acetundecylamide 
(76%)  (i hydrochloride ,  m.  p.  65—66°).  iso  Valery  1 
chloride  yields  ?sobutylamine  hydrochloride  (71%) 
and  acetzsobutylamide  (79%),  whilst  from  acetyl 
chloride  is  obtained  methylamine  hydrochloride 
(50 — 65%),  according  to  experimental  conditions,  and 
acetmethylamide  (72%)  {hydrochloride,  which  is  un¬ 
stable  and  slowly  loses  50%  of  its  hydrogen  chloride). 
Benzoyl  chloride  similarly  yields  aniline  (79%),  its 
hydrochloride  (74%),  and  acetanilide  (93%),  although 
under  certain  experimental  conditions  diphenylcarh- 
amide  is  the  chief  product.  In  no  case  were  secondary 
or  tertiary  amines  obtained.  J.  W.  Baker 

Action  of  phosphorus  trichloride  on  formic 
acid  and  acetic  anhydride,  A.  van  Druten  (Bee. 
trav.  chim.,  1929,  48,  312— 323),— The  reaction 
between  formic  acid  and  phosphorus  trichloride  in  an 
atmosphere  of  nitrogen  or  carbon  dioxide  proceeds : 
3H*C02H+PC]3=3C0+3HC1+H3P03.  When  phos¬ 
phorus  trichloride  reacts  with  acetic  anhydride  acetyl 
chloride  is  the  main  product,  and  after  removal  of 
this  and  any  other  liquid  product  by  vacuum  distill¬ 
ation,  a  solid  product  remains.  This  is  hygroscopic, 
evolves  hydrogen  chloride  when  exposed  to  the  air, 
dissolves  in  water  forming  an  acid  solution  which 
reduces  iodine,  and  from  its  high  oxygen  content  does 
not  appear  to  contain  either  phosphorous  or  phos¬ 
phoric  acid  derivatives.  No  phosphorus  trioxide  was 
obtained  in  any  experiment.  H.  Burton. 

Chloroacetic  acids  and  zinc.  I.  W.  Doughty 
and  D.  A.  Lacoss  (J.  Amer.  Chem.  Soe.,  1929,  51, 
852 — 855 ) . — Trich loroacetic  acid  is  quantitatively 
converted  in  aqueous  solution  by  zinc  (1  atom)  into 
zinc  d  ichloroaeetate.  The  mechanism  of  the  strongly 
exothermic  reaction  is  probably  similar  to  that  sug¬ 
gested  in  the  case  of  copper  (cf.  A.,  1922,  i,  427 ; 
1925,  i,  628).  Dichloroaeetie  acid  reacts  less  readily, 
10%  of  the  carboxylic  hydrogen  being  liberated. 
Chloroacetic  acid  reacts  slowly,  even  at  100°,  evolving 
much  hydrogen.  H.  E.  F.  Notton. 

Products  of  the  action  of  chlorosulphonic  acid 
on  propionyl  chloride  at  the  ordinary  temper¬ 
ature.  M,  Krajcinovio  (Ber.,  1929,  62,  [2?],  579 — 
581 ;  cf.  A.,  1926,  1125). — Propionyl  chloride  is  con¬ 
verted  by  chlorosulphonic  acid  into  a-sulphopropionic 
acid  and  2  : 4-dimethyl- o-ethylpvronone,  m.  p.  151w. 

H.  Wren. 

Configurative  relationship  of  lactic  and  a- 
chloropropiorric  acids  ;  relationship  of  lactic 
acid  and  n-pentan-S-ol.  P.  A.  Levene  and  H.  L* 
Haller  (J.  Biol.  Chem.,  1929,  81,  703-709).— 
Az-n-Penten-P-ol  was  converted  into  the  hydrogen 
phthalate,  m.  p.  90°,  which  gave  an  insoluble  brucine 
salt,  [a]D  —13*7°,  yielding  a  hydrogen  phthalate, 
[a]D  +30*8°;  the  latter,  on  hydrolysis,  gave  the 
Z-pentenol,  [a]D  —3*7°  in  ether  (c=24*8)  (a -naphthyl- 
carbamate,  m.  p.  130°,  [a]p  +9*2°  in  alcohol).  The 
Z-pentenol  gave,  with  pyridine  and  phosphorus  tri¬ 
chloride,  1-8 -chloro-Av-pentene*  [a]D  —9*1°  in  ether, 
which,  with  ozone,  yielded  d-a-chloropropionic  acid, 
[a]§  +2*0  in  water  {sodium  salt,  [a]D  —0*48°).  On 
reduction  with  hydrogen  and  palladium  the  Z-pentenol 
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gave  tf-w-pentan-p-ol,  and  with  ozone  it  yielded 
(Uaetie  acid.  The  latter  is  therefore  eonfiguratively 
related  both  to  d-a-chloropropionic  acid  and  to 
dm- penton-p-ol.  C.  E,  Harington. 

Constitution  of  glucic  acid.  E.  K.  Nelson  and 
C.  A.  Browne  (J.  Amer.  Chem.  Soc.»  1929,  51,  S30— 
836).— In  8%  aqueous  solution  dextrose  yields  with 
calcium  hydroxide  in  absence  of  air  at  67°  a  mixture 
of  calcium  salts  which  readily  absorbs  oxygen  and 
from  which  formic  acid  and  glucic  acid,  C3H403 
(optical  properties),  darkens  at  110°,  but  does  not 
melt  at  170°,  are  separated  (of.  Winter,  Z.  Ver.  Ruben- 
sucker  Ind.,  1874,  44,  1049).  The  latter  is  fairly 
stable  when  pure,  absorbs  1  mol.  of  bromine,  is  readily 
oxidised  to  oxalic  and  formic  acids,  and  shows  typical 
enolic  colour  reactions.  It  is  therefore  probably 
3-hydroxyaerylic  acid  (acrolactic  acid;  cf.  Pinner, 
A.,  1875,  i,  554).  When  hydrogenated  it  appears  to 
undergo  polymerisation,  yielding  amorphous  products. 
Its  atmospheric  oxidation  to  formic  acid  may  account 
for  the  presence  of  the  latter  in  molasses.  Its  trans¬ 
formation  into  Winter's  apoglucic  acid  could  not  be 
repeated.  H.  E.  F,  Noiton, 

px-Dihydroxypalmitic  acid  from  rhamnocon- 
volvulic  acid.  E,  Votgoek,  and  V.  Prelog  (J, 
Czeehoslov.  Chem.  Comm.,  1929,  1,  55—64). — The 
(lihydroxypalmitic  acid  obtained  from  commercial 
eonvolvuline  (this  voL,  544)  is  proved  to  be  px-dt- 
h/droxypalmiiic  acid ,  m.  p.  83 — 84°  {methyl  ester, 
nn  p.  81—82°,  b.  p.  140— 150°/0*0001  mm.,  [%% 
+0*91°;  ethyl  ester,  m,  p.  72 — 73°).  Reduction 
by  hydriodic  acid  and  red  phosphorus  gives  palmitic 
acid.  Treatment  by  sulphuric  acid-potassium  di~ 
chromate  solution  affords,  by  oxidative  scission,  acetic 
acid,  pentadecanc-fi'k-dione,  m.  p.  53*5 — 64°  (di&emi- 
carbazone,  m.  p.  132 — 134°),  and  i-ketotetradecoic  add, 
m.  p.  69°.  The  oxime  (an  oil)  of  the  last  compound 
undergoes  the  Beckmann  change  with  sulphuric  acid 
giving,  after  hydrolysis  etc.,  n-valeric  acid,  n-bufcyl- 
amine,  sebaeic  acid,  and  i-aminononoic  acid. 

R.  J.  W.  Le  F&vre. 

u  Activated  form  "  of  oxalic  acid.  F.  Krauss 
and  E.  Bruchhaus  (Ber.,  1929,  62,  [5],  487 — 489). — 
Aqueous  solutions  of  oxalic  acid  which  have  been 
treated  with  a  deficiency  of  potassium  permanganate 
give  a  positive  reaction  for  formic  acid  with  mercuric 
chloride  or  resorcinol  and  sulphuric  acid.  If  such 
solutions  are  distilled,  formic  acid  may  be  identified 
in  the  distillate  by  the  described  tests  or,  analytically, 
as  sodium  formate.  Aqueous  solutions  of  oxalic  acid 
do  not  yield  formic  acid  when  distilled  under  these 
conditions.  The  assumption  of  an  activated  form  of 
oxalic  acid  (cf.  Oberliauser  and  Hensinger,  A.,  1928, 
505)  appears  unnecessary.  H.  Wren. 

Complex  scandium  oxalates.  J.  Sterba- 
Bohm  and  S.  Skramovsky  (J.  Czeehoslov.  Chem, 
Comm.,  1929,  1,  1 — 18). — Scandium  oxalate, 

Sc2(C204)3j6H20,  d  2*14  (obtained  pure  only  in 
absence  of  sodium,  potassium,  and  notably  ammonium 
ions),  is  prepared  by  treating  an  acidified  (hydrogen 
chloride)  solution  of  scandium  chloride  at  60°  with 
a  flight  excess  of  oxalic  acid.  On  drying  at  100°  this 
hexahydrate  forms  a  dihydrate ;  it  readily  absorbs 


ammonia.  Treatment  of  scandium  chloride  with 
slightly  acid  ammonium  oxalate  solutions  or  with 
oxalic  acid  in  the  presence  of  ammonium  salts,  or 
precipitation  of  scandium  oxalate  solutions  by 
ammonium  carbonate  solutions  or  by  ammonium 
oxalate  solutions,  results  in  the  formation  of  scandium 
ammonium  oxalate  dihydrate,  NH4Sc(C204)2,2H20, 
d  T75.  Exposure  of  this  to  an  ammoniacal  atmo¬ 
sphere  gives  a  salt:  (NHj)4Sc2(C204)3,8H20.  Attempts 
to  repeat  preparations  of  higher  complex  scandium 
ammonium  oxalates  (Meyer  and  Wassjuchnow,  A., 
1914,  ii,  309;  Wirfch,  ibhL,  468)  have  failed. 

Analogous  procedures  with  potassium  salts  give 
scandium  mompoiassium  oxalate,  KSe(C204)2,2H20, 
d  1*90,  which  readily  changes  into  scandium  tripotass- 
him  oxalate,  K3Se(C204)3,4H205  d  240,  whilst,  using 
sodium  salts,  scandium  monosodium  oxalate, 
NaSe(C204)2,3H20,  d  1*94,  and  scandium  trisodium 
oxalate 3”  Na3Se{0204)3s6B20,  d  1*84,  are  obtained. 
The  last-named  when  dried  at  100°  gives  a  mono¬ 
hydrate. 

The  sodium  salts  are  less  stable  than  the  corre¬ 
sponding  potassium  salts  and  these  less  so  than  the 
corresponding  ammonium  salts. 

R.  J.  W.  Le  Fevre. 

Butane-aSS-tricarboxylic  acid.  H.  Kiliani 
(Ber.,  1929,  62,  [B%  640—641). — The  crystalline  form 
of  the  acid  is  recorded.  It  does  not  appear  to  form 
well-characterised  metallic  salts;  the  barium  and 
calcium  compounds  are  less  soluble  in  hot  than  in 
cold  water.  BL  Wren. 

Reaction  of  citric  acid  and  its  salts,  V, 
Arreguine  (Bull.  Soc.  Chim.  biol.,  1929,  11,  242 — 
245), — A  dilute  solution  of  citric  acid  (3 — 4  c.c.),  when 
oxidised  with  5%  potassium  permanganate,  gives  rise 
to  acetonedicarboxylic  acid,  which  condenses  with 
resorcinol  (0*1  g.)  when  concentrated  sulphuric  acid 
is  added  until  a  bright  red  colour  is  obtained.  The 
phorone  derivative  thus  formed  affords  an  intensely 
blue,  fluorescent  solution  in  aqueous  ammonia. 

G.  A.  C.  Gough. 

Preparation  of  cf-gluconic  acid.  H.  Kiliani 
(Ber.,  1929,  62,  [B],  588— 592}.— The  following 
method  avoids  completely  the  use  of  silver  or  lead 
compounds.  Dextrose  in  water  is  oxidised  by  liquid 
bromine  and  the  product  is  treated  with  barium 
carbonate.  The  separation  of  barium  <f -gluconate 
from,  barium,  bromide  is  effected  by  dilute  alcohol. 
The  original  memoir  should  be  consulted  for  details. 

In  the  application  of  oxalic  acid  to  the  determin¬ 
ation  of  barium,  in  salts  of  organic  acids  (A.,  1928, 
741)  it  has  been  overlooked  that  oxalic  acid  is  slowly 
removed  from  barium  oxalate  by  washing  with  50% 
alcohol  so  that  the  filtrate  is  invariably  acidic ;  the 
method  is  still  valid  if  the  oxalate  is  converted  into 
the  carbonate  by  gentle  ignition.  H.  Wren, 

d-Glyeuronic  acid*  II.  F.  Ehrlich  and  K. 
Rehorst  (Bear.,  1929,  62,  [B],  628—634;  cf.  A., 
1925,  i,  1379).— Amended  directions  are  given  for  the 
isolation  of  rf-glycuronic  acid  from  ammonium  men- 
tholglyeuronate  with  the  object  of  avoiding  possible 
contamination  of  the  product  with  ammonium  sul¬ 
phate  and  the  too  protracted  action  of  barium 
carbonate.  For  the  acid  obtained  by  the  action  of 


542 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


the  requisite  amount  of  sulphuric  acid  on  the  sodium 
salt  the  initial  value  [a]?,  +3*61°  has  been  observed, 
but  it  has  not  been  found  possible  to  prepare  an 
initially  kevorotatory  acid.  The  following  data  are 
recorded  ;  anhydrous  and  monohydr&ted  sodium  salt, 
MS  ““0‘56o  to  +22*51°  in  water  in  1*5  hrs. ; 
anhydrous  potassium  salt,  Mg"5  ““2*78°  to  +22*47° 
in  water  in  2  hrs.}  and  sesquiliydrated  salt,  [a]r> 
+4*53°  to  +20-02°  in  1*5  hrs.;  ammonium  salt,  [a]20 
—4*05°  to  +23*17°  in  water  in  T5  hrs. ;  barium  salt, 
MS5  +17*45°  in  water  (non-mutarotatory) ;  brucine 
salt,  ■CaH10O7,CBHasO4Ns,H2Of  m.  p.  156 — 157°, 
Md  “"“15*08°  (non-mutarotatory).  H.  Wren. 

Manufacture  of  substituted  thiolacetic  acids, 
I,  G.  Farreninb. — See  B.,  1929,  235. 

Use  of  ozone  for  the  determination  of  the  con¬ 
stitution  of  unsaturated  compounds.  J.  Dcettyre 
(Bull.  Soc.  chinn,  1929,  [iv],  45,  140— 152).— A 
defence  of  the  ozone  method  for  the  determination 
of  the  constitution  of  unsaturatcd  compounds  (cf. 
Verley,  A.,  1928,  1138,  1139).  Samples  of  methyl- 
heptenone  and  citronellal  giving  82%  and  78%  of 
acetone,  respectively,  gave  93%  by  the  permanganate- 
chromic  acid  method  and  84%  by  the  ozone  method, 
and  the  isomerising  influence  of  ozone  on  the 
position  of  double  linkings  is  therefore  negligible. 
The  failure  of  the  method  with  eugenol  is  admitted. 
The  ozonisation  results  (formaldehyde  25%,  formic 
acid  106%)  partly  accord  with  Harries  and  Haar- 
mann’s  theory  (A.,  1915,  i,  133)  of  the  formation  of 
an  unstable  homovanillin  peroxide,  yielding  vanillin 
and  formaldehyde.  The  presence  of  acetone  peroxide, 
which  would  be  stable  under  the  experimental  con¬ 
ditions,  or  of  pyruvic  acid  has  not  been  detected  in 
ozonisations  by  this  method,  and  the  formation  of 
acetol  in  the  ozonisation  of  citronellal  climethylacetal 
(Harries  and  Comberg,  A.,  1915,  i,  966)  is  attributed 
to  the  formation  of  isoacetone  under  the  enolising 
influence  of  the  hexane. 

Ozonisation  is  effected  in  acetic  acid  at  about  0° 
with  a  current  of  oxygen  containing  6 — 7%  of  ozone. 
Fresh  controls  confirmed  the  resistance  of  acetic  acid 
(and  acetone)  to  oxidation  under  these  conditions. 
After  diluting  with  water  and  leaving  for  12  hrs.  the 
formaldehyde  in  the  decomposition  products  is  deter¬ 
mined  with  Grosse-Bohle’s  reagent  (rosaniline  hydro¬ 
chloride  1  g.,  sodium  sulphite  25  g.,  hydrochloric 
acid,  d  1*12,  15  c.c.,  diluted  to  1000  c.c.}.  Results  are 
accurate  only  to  5—10%,  a  margin  which  has  little 
effect  on  the  total  results  for  a-  and  -isomer ides, 
since  the  amount  of  formaldehyde  is  usually  small. 
3  C.c,  of  reagent  are  used  for  the  test,  the  comparison 
being  made  12  hrs.  after  mixing  and  diluting  to  10  c.c. 
Formic  acid  is  determined  by  Liebig’s  mercuric  oxide 
method,  after  destroying  oxygen  present  by  boiling 
with  sulphurous  acid,  and  acetone  bj?  Messinger’s 
method,  using  15  min.  reaction.  In  the  latter  case 
results  are  accurate  to  5%.  Acraldehyde  and  gly- 
oxylic  acid  also  give  a  positive  result  with  Grosse- 
Bohle’s  reagent  and  glycollaldeliyde  a  violet  color¬ 
ation.  Acetaldehyde,  propaldehyde,  isobutaldehyde, 
ksovaleraldehyde,  heptaldehvde,  laevulaldehyde,  P5-di- 
methyl-A*-heptenal,  citral,  citronellal,  and  benzalde- 
hyde  give  no  coloration.  R.  Brightman. 


Citronellal.  H.  I.  Waterman  and  E.  B.  Elsbach 
(Bull.  Soc.  chim.,  1929,  [iv],  45,  137— 140).— The 
samples  of  citronellal  examined  by  Verley  (A..  1928. 
1138,  1139)  are  regarded  as  impure,  the  density  and 
refractive  indices  differing  consistently  from  those 
given  by  the  authors  (cf.  B.,  1928,  654)  and  other 
workers,  and  the  value  given  for  the  b.  p.,  82°/2  mm., 
is  inconsistent  with  the  b.  p .-pressure  curve  based 
on  the  observations  of  Tiemann  and  others,  and 
calculations  after  Clapeyron  or  Duhring’s  equation. 
Verley5 s  equation,  1/»=&A2,  1  is  of  doubtful  value. 
Attention  is  directed  to  the  inaccurate  data  for 
citronellal  in  current  literature.  R.  Brightman. 

Chemistry  of  high  molecular  organic  sub¬ 
stances  from  the  point  of  view  of  Kekule's  theory, 
XII.  H.  Staudinger  (Z.  angew.  Chem.,  1929,  42, 
37 — 40,  67 — 73,  77). — Earlier  work  (cf.  this  vol.,  49. 
51,  53,  etc.)  is  summarised  in  reply  to  Meyer  (Z~. 
angew.  Chem.,  1928,  41,  935).  R.  Brightman. 

Chemistry  of  high  molecular  organic  sub¬ 
stances.  K.  H.  Meyer  (Z.  angew.  Chem.,  1929,  42, 
76 — 77). — -A  reply  to  Staudinger  (preceding  abstract). 
In  dispersions  of  highly  polymerised  substances  groups 
or  parts  of  the  chains  of  indefinite  size  are  present. 
The  association  of  molecular  groups  as  micelles  in 
soap  is  not  exceptional  as  Staudinger  asserts  but 
similar  to  the  behaviour  of  tannin  in  water,  sub¬ 
stantive  dyes,  higher  hydrocarbons,  and  fatty  acids 
in  phenol,  lower  fatty  acids  in  water.  Staudinger’s 
dews  have  been  anticipated  by  Pol  any  i  and  by 
Herzog  (A.,  1921,  ii,  531).  Later  views  of  the  latter 
author  (A.,  1925,  ii,  942)  are  endorsed. 

R.  Brightman. 

Production  of  acetone.  Holzverkohltjngs- 
IND.  A.-G.— See  B.,  1929,  235. 

Synthesis  of  ac-dimethoxypentan-p-one.  R* 
Paul  (Bull.  Soc.  chim.,  1929,  [iv],  45,  152 — 154). — 
Magnesium  y-methoxypropyl  iodide  with  method- 
acetonitrile  in  ether  affords  cf.z-dimethoxypentan-$~one, 
b.  p.  98 — 99°/23  mm.,  d]l  1*001,  nD  i*42645  {semi¬ 
car  bazone,  m.  p.  88*5°).  R.  Brightman. 

Constitution  of  py-diketones.  II.  Tendency 
and  direction  of  enolisation,  C.  Weygand  and 
H.  Baumgartel  (Ber.,  1929,  62,  [jB],  574—579;  cf. 
1927,  971). — In  the  series  acetyl-,  rc-propionyl-. 
w-butyryl-,  n-heptoyl-,  and  %-decoyl-acetone,  the 
proportion  of  enol  in  the  equilibrium  mixture  increases 
regularly  with  increasing  mol.  wt.  until  n-decoyl- 
aeetone  represents  the  first  stable,  homogeneous  enol 
of  the  aliphatic  series.  Branching  of  the  chain 
diminishes  the  proportion  of  enol,  only  60%  being 
present  in  pivalylacetone.  Ozonisation  of  the 
diketones  in  ethyl  chloride  yields  methylglyoxal 
(identified  as  the  osazone)  in  the  case  of  acetyl- 
acetone,  probably  a  mixture  of  methyl-  and  n-propyl- 
glyoxals  with  n -propiony lacet one ?  methylglyoxal 
and  much  butyric  acid  from  ?*-butyiacetone,  much 
methylglyoxal  and  heptoie  acid  from  heptoylacetone, 
impure  methylglyoxal  and  large  quantities  of  decoic 
acid  from  decoylacetone,  which  thus  has  the  structure 
CH3-[CH2]8-C(OH):CHAe.  Distillation  of  the  ketones 
isolated  from  the  copper  salts  frequently  appears  to 
yield  two  distinct  fractions  of  ketone  which  give  rise 
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to  two  distinct  copper  salts ;  the  isomerism  does  not 
appear  to  be  of  the  enolic  structural  type,  and  based 
on  observations  of  Harries  (A,,  1904,  i,  427),  is 
provisionally  regarded  as  “  mesityl  oxide  isomerism.” 
The  following  observations  are  recorded  :  w-prop- 
ionylaeetone,  b.  p.  43°/12  mm.,  and  b.  p.  45°/12  mm., 
n-buty rylacetone ,  b.  p.  57— 61°/11  mm.  (copper  salt, 
m,  p.  164 — 165°),  and  b.  p.  64 — G8°/12  mm.  (copper 
salt,  m.  p.  161 — 162°);  n-heptoylacetone,  b.  p.  108 — 
112°/13  mm.  (copper  salt,  m.  p.  125 — 126°),  and  b.  p. 
114—118712  mm.  (copper  salt,  m.  p.  122—123°); 
n-deeoylacetone,  b.  p.  150— 152°/16  mm.,  m.  p, 
24—27°  (copper  salt,  m.  p.  110°)  (cf.  Morgan  and 
Holmes,  A.,  1924,  i,  496) ;  pivalylacetone,  b.  p,  67— 
fF/lBrnm.  H.  Wren. 

Complex  salts  of  diacetyldioxime.  J.  V. 
Dubsky  and  F,  Brychta  (J.  Czechoslov.  Chom.  Comm., 
1929,  1,  137— 154).— Various  complex  metallic  deriv¬ 
atives  of  diacetyldioxime  have  been  prepared.  Inter¬ 
action  of  equimolecular  quantities  of  nickel  chloride 
hexahydrate  and  diacetyldioxime  in  hydrochloric  acid 
yields  the  complex  chloride,  [DH2MG12] f  2H«0 
(D=*NO:CMe*CMe*NO,  DH2=[-(Me:N*OH]2),  which 
loses  2  mols.  of  water  at  105°,  yielding  the  same 
salt,  DBUNiClg,  as  is  obtained  by  dehydration  of 
[DH2NiCf2]}H20  (Paneth  and  Thilo,  A.,  1925,  i,  1132). 
In  water  it  decomposes  thus  :  2[DH2Ni02]»2H2O  - — 
Ni(DH)2+MCI2+2HCl+4H20.  Similarly,  the  inter¬ 
action  of  nickel  carbonate  and  diacetyldioxime  in 
hydrobromic  acid  furnishes  the  complex  bromides 
{DH2)2NiBr2  and  DH2NiBr2,  the  latter  decomp.  200°, 
nr  p.  225°,  the  hydrates  of  which  could  not  be 
isolated.  Similarly  with  hydriodic  acid  is  obtained 
the  periodide,  (DH2)2NiI«,I2,  which  is  instantly 
decomposed  by  water,  alcohol,  acetone,  and  ether  to 
yield  ffi(DH)2+2HI+I2*  It  is  assumed  that  the 
fixation  of  the  oxime  by  the  central  atom  depends 
on  the  anion,  being  weakest  for  the  chloride  ion. 
Analogous  nitrates  and  sulphates  could  not  be 
obtained.  Similar  methods  yield  the  complex  cobalt 
salts,  (DH2)2CoCl2,2H20  [which  loses  its  water  above 
100°,  yielding  (DH2)2CoC12  (Feigl  and  Rubinstein,  A., 
1924,  i,  20)]  and  DH2Co(DH)Cl.  Attempts  to  obtain 
the  efchyienediamine  compounds,  [Co  en2  DH]C12  and 
[Coen(DH)2]Cl,  failed  owing  to  the  great  solubility  of 
these  derivatives.  Similar  attempts  to  isolate  the 
complex  DH2CuCl2,a*H20  always  yielded  the  anhydrous 
compound  (Paneth  and  Thilo,  loc.  cit),  confirming  the 
conclusion  of  the  latter  authors  that  the  hydrate  is 
probably  incapable  of  existence.  The  chlorides  of 
calcium  and  zinc  do  not  form  complexes  with 
diacetyldioxime.  J.  W,  Baker. 

Oxidative  decomposition  of  sugars.  II. 
Action  of  hydrogen  peroxide  on  dextrose  etc.  in 
presence  of  calcium  carbonate.  K,  Bernhauer 
and  J.  Mxstler  (Bioehem.  Z.,  1929,  205,  230—239: 
cf.  this  vol,,  297). — The  following  products  obtained 
by  oxidation  with  hydrogen  peroxide  in  presence  of 
calcium  carbonate  are  derived  from  glycerol :  form¬ 
aldehyde,  formic,  acetic,  glyceric,  and  tartaric  acids ; 
from  dextrose  :  formaldehyde,  formic,  acetic,  oxalic, 
and  r-fcartarie  acids,  and  pentoses ;  and  from  gluconic 
acid :  formaldehyde,  acetaldehyde,  formic,  acetic. 


oxalic,  r- tartaric,  and  polyhydroxy-acids.  The 
mechanism  of  the  reactions  is  discussed. 

P.  W.  Cltjtterbuck. 

Sugar  anhydrides.  I.  Galactosan  (a  1:5) 
(3  1  :  6).  F.  Micheel  (Ber,,  1929,  62,  [B%  687 — 
693). — Acetobromogalactose  is  converted  by  tri- 
methylamine  in  alcohol-benzene  at  0°  into  leira-acetyl- 
galactosidotrimethylammonium  bromide,  m.  p.  173° 
(decomp.),  [a]20  +3M°  in  chloroform,  transformed  by 
barium  hydroxide  into  trimethylamine  and  galactosan 
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(a  1  :  5)  (p  1  :  6)  (I),  in.  p. ,  220 — 
221°,  [a]u  -~21*9°  in  water,  which  is 
not  attacked  by  bromine,  and  only 
slowly  oxidised  by  potassium  per¬ 
manganate  or  by  boiling  Fehling’s 
solution.  It  is  converted  by  acetic* 
anhydride  and  pyridine  into  the 
corresponding  triacetate,  in.  p.  73 — * 
in  chloroform,  and  by  acetone  and 


«-> 

74°,  [a]B  -5*7° 
anhydrous  copper  sulphate  Into  the  3  :  A-impropyh 
idene  ether,  m.  p.  151—152°,  [«]f  —61*7°  in  water, 
Mt>  •— 73*3°  in  chloroform,  from  which  the  galactosan 
is  regenerated  by  1  %  aqueous  hydrochloric  acid.  The 
1  :  6-position  of  the  bridge  is  established  by  consider¬ 
ations  of  strain  and  by  the  formation  of  the  iso- 
propylidene  ether.  Galactosan  is  converted  by  2% 
methyl-alcoholic  hydrogen  chloride  into  a  mixture 
of  a-  and  p  -met  hylgalact osides .  When  heated  in 
a  vacuum  at  270—360°,  p-galaetose  yields  small 
amounts  of  galactosan.  Galactosidotrimethylammon- 
ium  bromide,  in.  p.  162 — 164°,  [<x]f  +37*6°  in  water, 
is  prepared  by  the  action  of  hydrobromic  acid  on  the 
tetra-acetyl  derivative.  p-Methylgalactoside  is  trans¬ 
formed  by  acetone  and  anhydrous  copper  sulphate 
into  the  3  : 4-isopropyMdene  ether,  m.  p.  134— 135°, 
[a]i>  +20*96°  in  water,  from  which  p-methylgalactoside 
is  regenerated  by  1%  methyl-alcoholic  hydrogen 
chloride.  H.  Wren. 


Attempted  transformation  of  into  p-penta- 
acetylglueose.  A.  Georg  (Helv.  Chim.  Acta, 
1929,  12,  261— 263).— Since  a-penta-acetylglucose  is 
unchanged  by  heating  with  acetic  anhydride  and 
anhydrous  sodium  acetate,  whilst  this  reagent  converts 
a-glucose  mainly  into  p-penta-acetylglucose,  it  is 
assumed  that  the  conversion  from  a-  into  p-forms  in 
the  latter  case  must  occur  in  the  partly  acetylated 
sugar  before  the  terminal  hydroxyl  group  is  attacked. 

J.  W.  Baker. 

Formula  of  digitalinum  verum,  A.  Windaus 
and  E.  Hawick  (Ber.,  1929,  62,  [J3],  475-^76).— 
Analyses  of  the  crystalline  hexa-acetyl  derivative  of 
digitalinum  verum,  CseH50O14Ac8,  m.  p.  212—213° 
after  slight  softening  at  166°  when  slowly  heated  or 
m.  p.  175—176°  followed  by  re-solidification  and 
re-melting  at  212—214°  wlien  placed  in  a  bath  pre¬ 
heated  to  160°,  Ml!  —18*1°  in  chloroform,  confirm  the 
formula  C3RH56014  assigned  to  digitalinum  verum  on 
the  basis  of  the  products  of  its  hydrolysis. 

H.  Wren. 

Rhamnoconvolvulic  acid.  E.  Votocek  and  F. 
Valentin  (J.  Czeehoslov.  Chem.  Comm.,  1929. 1.  47 — 
54) . — Hydrolysis  of  commercial  convolvuline  with 
warm  barium  hydroxide  gives  rhamnoconvolmlic  acid 
heptakydrate,  C52HDa032,7H20  (so  named  in  contra- 
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distinction  to  the  ether-soluble  convolvulic  acid  which 
gives  rhodeose  and  asorhodeose  on  hydrolysis), 
softening  at  73 — 74°  and  effervescing  at  104°.  By 
drying  at  100°,  the  anhydrous  acid ,  m.  p.  184°  (decomp.) 
after  softening  at  137°,  [a]D  —35*31°,  is  obtained. 
The  last  product  yields,  on  hydrolysis  by  hot  10% 
oxalic  acid,  a  dihi/droxypalmitic  acid  (this  vol.,  541) 
and  a  mixture  of  sugars  in  which  can  be  detected 
dextrose  and  Z-rhamnose  (yields  1:4:2  mols., 
respectively),  R.  J.  W.  Le  Fevre. 

Absorption  of  formaldehyde  by  starch,  J.  J, 
Blanksma  (Rec.  trav.  chim,,  1929,  48,  351-360).- — 
When  dry  starch  (potato,  maize,  wheat,  and  arrow- 
root)  is  heated  with  trioxymethylene  at  160°  in  a 
sealed  tube  formaldehyde-starch  is  produced.  This 
has  the  original  starch  structure,  but  it  is  unaffected  by 
boiling  with  water.  When  heated  to  180°  it  is  con¬ 
verted  into  water-soluble  dextrin,  which,  after  a 
further  treatment  with  trioxymethylene,  affords  an 
insoluble  formaldehyde-dextrin.  The  composition  of 
the  formaldehyde-starch  obtained  depends  on  the 
weight  of  trioxymethylene  used ;  with  increasing 
weight  of  the  last-named  substance  there  is  an 
increased  formaldehyde  content.  Water  is  not  elimin¬ 
ated  during  tho  reaction  and  the  various  products 
obtained  are,  therefore,  absorption  compounds.  A 
very  small  formaldehyde  content  renders  the  product 
insoluble  in  water.  When  the  capacity  of  the  tube  in 
wliich  the  reaction  is  carried  out  is  small  the  form¬ 
aldehyde  content  increases.  The  formaldehyde 
content  of  the  reaction  product  is  low  when  the  heating 
is  carried  out  below  160°  or  for  less  than  2 — 3  hrs.  at 
160°.  In  presence  of  water  at  120 — 130°  starch  and 
trioxymethylene  yield  a  gel,  which  when  heated  to 
150—160°  becomes  a  sol.  The  temperature  at  which 
liquefaction  of  formaldehyde-starch  takes  place  rises 
with  decrease  in  the  amount  of  water  added  :  the 
formaldehyde  content  of  the  product  bears  the  same 
relationship.  H.  Burton. 

Behaviour  of  polysaccharides  in  solutions,  I, 
Solution  of  glycogen  in  resorcinol.  R.  0, 
Herzog  and  W.  Reich  (Ber.,  1929,  62,  [B],  495—499), 
— Glycogen  yields  opalescent  solutions  in  water  which 
give  a  marked  Tyndall  effect.  It  is  readily  soluble  in 
resorcinol  at  120°  and  the  solutions  do  not  exhibit  the 
Tyndall  phenomena,  thus  indicating  a  molecular 
instead  of  a  colloidal  solution.  Cryoscopie  measure¬ 
ments  point  to  the  formula  (C6HI0O5)4,  but  these  are 
considered  to  require  confirmation.  Removal  of 
resorcinol  from  the  solution  by  alcohol  followed  by 
repeated  dissolution  and  precipitation  of  the  residual 
glycogen  by  alcohol,  purification  by  electrodialysis, 
and  desiccation  over  phosphoric  oxide  at  78°/0*l  mm. 
gives  95%  of  the  original  glycogen,  indistinguishable 
from  the  initial  material  in  chemical  or  physical 
properties  or  in  behaviour  towards  diastase. 

H.  Wren. 

Absorption  of  formaldehyde  by  cellulose. 
J.  J.  Blanksma  (Rec.  trav.  chim.,  1929, 48,  361 — 362). 
— Treatment  of  dry  cellulose  (Swedish  filter-paper, 
cotton-wool,  wood,  and  viscose-silk)  with  trioxy¬ 
methylene  at  160°  gives  products  containing  amounts 
of  formaldehyde  varying  according  to  the  amount 
of  trioxymethylene  used.  With  large  amounts  of 


trioxymethylene  at  170°  the  cellulose  swells,  forming 
a  transparent  jelly.  Water  does  not  appear  to  be 
formed  during  the  reaction.  H.  Burton. 

Hydrolysis  of  cellulose,  II.  R.  Willstatter 
and  L.  Zechmeister  (Ber.,  1929, 62,  [JS],  722 — 725).— 
Cellulose,  dried  at  115°,  is  treated  with  hydrochloric 
acid  (dj®  1*21)  at  19*5° ;  after  3  hrs.,  a  portion  of  the 
hydrochloric  acid  is  removed  by  evacuation  and  the 
residue  is  poured  on  to  ice.  The  acid  is  removed  by 
silver  carbonate  or  by  lead  carbonate  followed  by 
hydrogen  sulphide.  The  solution  is  treated  fraction¬ 
ally  with  alcohol.  The  most  sparingly  soluble 
fractions  are  dextrin-like  substances  which  swell  in 
water,  whereas  the  most  freely  soluble  portions  are 
cellobiose  and  dextrose.  The  intermediate  fractions 
contain  cellotetraose,  C^H^Oo,  m.  p.  (indef.)  about 
240°  after  softening  at  205° ,  [a]D  +17*9°  to  +21*5°  for 
different  specimens,  soluble  in  water  without  swelling, 
and  ccllotrioee,  C18H3201G,  m.  p.  about  210°  (decomp.), 
[ce]D  4-21*9°.  The  course  of  the  hydrolysis  of  cellulose 
by  hydrochloric  acid  is  not  in  harmony  with  the  con¬ 
ception  of  small  units.  H.  Wren. 

Constitution  of  pine  lignin.  ¥111.  Investig¬ 
ation  of  pine  sap.  P,  Klason  (Ber.,  1929,  62, 
[B]s  635— 639).—' The  feebly  acidic  sap  contains  about 
10%  of  dry  material,  including  marked  amounts  of 
peptones  and  amino-acids.  Sugars,  probably  includ¬ 
ing  sucrose,  are  present  in  large  quantity.  The 
pentose  is  mainly  xylose.  Isolation  of  lignin  from  the 
sap  is  effected  by  treatment  of  the  dried  residue 
successively  with  66%  sulphuric  acid  and  A-hydro- 
chloric  acid;  the  product  is  designated  <£  proto- 
lignin.”  It  is  probably  an  intermediate,  product 
between  pentoses  and  eoniferyl  alcohol.  Coniferin 
appears  to  be  present  in  the  sap  in  amount  varying 
very  greatly  with  the  season.  Treatment  of  coniferin 
with  emulsin  affords  eoniferyl  alcohol,  which  undergoes 
autoxidation  at  the  atmospheric  temperature  to  a 
trimeric  form  of  conif eraldeh y de  identical  with  the 
lignin  of  wood.  The  protolignin  of  the  sap,  com¬ 
bined  with  sulphurous  acid  and  condensed  with 
naphthylamine,  passes  by  loss  of  water  into  polymeric 
forms  of  conif  eraldeh  yde ;  it  can  also  lose  water 
directly  and  pass  into  eoniferyl  alcohol,  which  appears 
as  coniferin  in  the  sap.  It  is  highly  probable  that  not 
only  the  eoniferyl  alcohol  is  united  with  sugar  to 
coniferin  but  also  that  lignin  is  present  in  wood  as  a 
glucoside. 

The  observation  of  Pauly  and  Feuerstein  (this  vol., 
446)  that  the  author’s  synthetical  naphthylamine  salt 
of  coniferylhydrosulphonic  acid  is  derived  from 
condensed  acetaldehyde  is  not  compatible  with  its 
very  considerable  methoxyl  content.  Conif eralde* 
hytle  exists  in  two  forms,  one  of  which  is  labile  and 
combines  with  sulphurous  acid  and  is  found  in  living 
matter,  whereas  the  other  (Pauly’s)  is  stable  and  does 
not  unite  with  sulphurous  acid.  H.  Wren. 

Catalytic  reduction  of  dioximes.  Preparation 
of  fly -diamin  obutane  by  reduction  of  dime  thy  1- 
glyoxime,  J.  Frejka  and  (Mlle.)  L.  Zahlova 
(J.  Czechoslov.  Chem.  Comm.,  1929,  1,  173 — 1ST)-— ^ 
A  50%  yield  of  By-diaminobutane,  b.  p.  60 — 64°/56 
mm.,  d*  0*86011,  1*44426,  nF-Wo=<M>0843,  ia 
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obtained  by  catalytic  reduction  of  diaeetyldioxime 
with  platinum-black  in  glacial  acetic  acid  suspension. 
Under  prescribed  conditions  the  same  catalyst  can  be 
used  for  eleven  successive  reductions.  Distillation 
of  the  acetic  acid  solution  of  the  produc  ts  in  a  vacuum 
at  110°,  redistillation  in  a  vacuum  of  the  residue 
saturated  with  potassium  hydroxide,  and  a  further 
vacuum  distillation  of  the  distillate  after  again  treat¬ 
ing  with  potassium  hydroxide  yields  the  diamine  as  a 
mixture  of  its  mono-  and  hemi-hydrates,  from  which 
it  is  obtained  anhydrous  by  distillation  over  sodium. 
5o  reduction  occurs  in  alcoholic  solution.  The  base 
is  characterised  by  preparation  of  the  following  deriv¬ 
atives  :  diacetyl ;  dibenzoyl ;  pkenylur ethane,  m.  p, 
230° ;  condensation  product,  with  ethyl  aeetoacetate 
[€E3Ie-NH*C^fe:CH»C02Et]2,  m.  p.  59°  (com); 
hydrochloride ;  hydrobromide :  oily  hydriodide ;  sulph¬ 
ate  ;  chromate ;  chloroaurate ;  chloroplatmate ;  oxalate, 
-f  H2O  and  anhydrous ;  succinate,  picrale,  and 
picrolcmate.  J,  W.  Bailer. 

Cobaltic  derivatives  of  pp  'g" -triaminotriethyl- 
amine,  F.  G.  Mann  (J.C.S.,  1929,  409—411).— 
Mononuclear  compounds  of  pp'p'^triaminotriethyl- 
amine  with  cobalt  arc  described  in  which  co-ordin¬ 
ation*  occurs  at  all  four  amine  groups  (cf.  Jaeger 
and  Koeta,  A.,  1926,  697).  Gentle  boiling  of  an 
aqueous  solution  of  roseo-cobaltic  s chloride  and  tri- 
aminotriethylamine  trihydrochloride  gave,  after  addi¬ 
tion  of  potassium  thiocyanate,  dithiocyanatotriamino - 
iriethylaminecobaltic  monoihiocymiate  monohydrate, 
[(SCN)2Co  trenJSCNjH^O,  m.  p.  208—210°  (decomp.) 
[corresponding  mononitrate  monohydrate,  m,  p.  226° 
(decomp.) ;  anhydrous  monochloride,  m,  p.  225— 
226°  (decomp.);  chloroplaiinate,  m.  p.  203—204° 
(decomp.)].  R.  J.  W.  Le  Fevre. 

Basic  chlorides  and  additive  compounds  from 
metallic  chlorides  and  hexamethylenetetramine . 
Exceptional  behaviour  of  nickel  chloride.  J.  C. 
Beef  and  E.  J.  Bells  (J.C.S.,  1929,  411—419).— 
Boiling  hexamethylenetetramine  solution  does  not 
react  with  chlorides  of  magnesium,  calcium,  strontium, 
or  barium :  zinc,  ferric,  chromic,  aluminium,  anti¬ 
mony,  and  tin  chlorides  all  yielded  the  corresponding 
hydroxide ;  cadmium,  lead,  bismuth,  manganese, 
ferrous,  cobaltous,  and  cupric  chlorides  gave  the 
respective  basic  chlorides  [basic  ferrous  chloride, 
3Fe(OH)2,FeCl2] ;  nickel  chloride  gave  a  compound, 
5”(CH2*OJE[)3,3Mi(OH)2.  The  following  new  additive 
compounds  from  metallic  chlorides  and  hexamethyl¬ 
enetetramine,  M,2C6H10N4,riELGs  are  described : 
M=3ZnCl2,  M=Ca(V  s=10;  M-SrOl^ 

M=FeCL»,  M=CuCl*OH,CuCR,  as=2; 

M=2Cu2(S04)3?  x=r2;  M-SnCi4,  x«0;  M=BiC13, 
&=0;  M=ZnCl2,  x—Q,  The  compounds 
Sna44C0H12N4?ShCl3s3CftH12H4?  and  SbCl5,6C6H12N4 
have  also  been  prepared.  R.  J.  W.  Le  Fevre. 

,v  Nitrogen  trichloride  and  unsaturated  acids. 
G.  H.  Coleman  and  G.  M.  Mullins  (J.  Axner.  Chem. 
Soc.,  1929,  51,  937 — 940). — The  hydrochloride  of 
x-chloro-$-aminobutyric  acid,  m.  p.  161 — 161*5°  ( benzoyl 
derivative,  m.p.  174 — 174*5°), slowly  separates  (9*3— 
19*7  %  of  theory)  from  a  solution  of  crotonic  acid  and 
nitrogen  trichloride  in  carbon  tetrachloride  (cf.  A., 
1928,  1362),  Nitrogen,  chlorine,  a3-diehlorobutyrie 


acid,  and  small  amounts  of  ammonium  chloride  are 
also  formed.  The  ehloroamine  is  reduced  by  sodium 
amalgam  in  methyl  alcohol  to  S-aminobutyrie  acid. 
Cinnamic  acid  and  nitrogen  trichloride  yield  the 
hydrochloride ,  m.  p.  228 — 230°,  of  a-chloro~$-ammo-$~ 
phenylprop ionic  acid ,  m.  p,  199 — 200°,  which  is 
reduced  by  sodium  amalgam  to  p-amino-p-phenyl- 
propionic  acid  {benzoyl  derivative,  m.  p.  194 — 195°). 

H.  E.  F.  Notton. 

Relationship  between  substrate  and  enzyme. 
Influence  of  erepsin  and  trypsin-Mnase  on  the 
decomposition  of  certain  polypeptides.  E. 
Abberhalbbn  and  V.  Vlassopoulos.  Specificity 
of  enzymolytie  degradation  of  polypeptides. 
Polypeptides  containing  tfi-norleucine.  E. 
Abderhalden  and  H.  Mayer.  Specific  action 
of  enzyme  complexes  on  fission  of  polypeptides. 

E.  Abderhalben  and  F.  Reich. — See  this  voL,  604, 
605. 

[Composition  of]  Buff’s  and  Bunsen’s  salts. 

F.  Holzl  [with  W.  Khunl-Brady]  (Monatsh.,  1929, 
51,  157—168;  cf.  Bayer  and  Yilliger,  A.,  1902,  i, 
355). — When  the  salt,  H4Fe(GN)g,6EtOH,2HGl  (I) 
(Buff,  Annalen,  1854,  91,  253 ;  cf.  Freund,  A.,  1888, 
571),  obtained  by  the  action  of  hydrogen  chloride 
on  an  alcoholic  solution  of  hydroferrocyanic  acid,  is 
allowed  to  decompose  in  a  vacuum  there  is  almost  a 
complete  loss  of  all  the  alcohol  and  hydrogen  chloride 
after  34  hrs.  Hydroferrocyanic  acid  remains  as  the 
end  product  (cf.  Freund,  loc .  cit.).  During  the  early 
stages  (up  to  10  hrs.)  of  the  decomposition  the  ratio 
of  the  evolved  hydrogen  chloride  and  alcohol  is 
approximately  1  :  2,  hydroferrocyanic  acid  dialcohol- 
ate  being  a  primary  decomposition  product :  for 
longer  times  the  ratio  is  1  :  3.  The  existence  of  mono-, 
di-,  trri,  and  probably  tetra-alcohola tes  of  hydro¬ 
ferrocyanic  acid  is  shown  by  vapour-pressure  measure¬ 
ments.  When  Bunsen’s  salt, 
(NH4)4Fe(CN)6,2NH4Cl,3H20  (II),  is  treated  with 
silver  nitrate,  silver  ferrocyanide  and  silver  chloride 
(2  mols.)  result.  The  same  silver  salts  are  obtained 
from  silver  nitrate  and  I,  showing  the  similarity  of 
the  dissociation  of  I  and  II  in  aqueous  solution. 

H.  Burton. 

Reaction  between  magnesium  phenyl  bromide 
and  alkyl  esters  of  acids  of  fifth  group  of  ele¬ 
ments,  H.  Gilman  and  J.  Robinson  (Rec.  trav. 
ehira.,  1929,  48,  328— 331).— Magnesium  ^  phenyl 
bromide  reacts  with  n-buty!  nitrite  yielding  diphenyl, 
diphenylamine  (formed  presumably  through  the 
intermediate  mtrosobenzene),  and  butyl  alcohol. 
With  methyl  phosphite  and  magnesium  phenyl 
bromide  42%  of  diphenylmethylphosphine  oxide  was 
obtained  :  ethvl  phosphite  gives  10%  of  triphenyl- 
phosphine  oxide.  Ethyl  phosphate  affords  dieth\7l 
phenylphosphinate  (16%)  together  with  diphenyl- 
phosphinic  acid  (17%),  whilst  ethyl  arsenite  gives 
85*3%  of  triphenylarsine.  Ethyl  arsenate  and  mag¬ 
nesium  phenyl  bromide  yield  an  unidentified  sub¬ 
stance,  m,  p.  270°.  Ethyl  nitrate  and  methyl  phos¬ 
phate  gave  no  definite  products,  and  methyl  vanadate 
afforded  a  quantitative  yield  of  diphenyl.  No  alkyl- 
benzene  was  produced-  in  any  experiment,  as  with 
alkyl  sulphates.  H.  Burton. 
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Derivatives  of  trimethylethylstaimaiie,  R.  H. 
Bullard  and  R.  A.  Vingee  (J.  Amcr.  Cliem.  Soc., 
1929,  51,  892 — 894). — Trimethylethylstannane  (cf. 
Pope  and  Peachey,  Proc.  C.S.,  1903,  19,  290)  pre¬ 
pared  in  80%  yield  from  sodium  trimetliylstannide 
and  ethyl  bromide  in  liquid  ammonia,  is  converted 
by  bromine  in  carbon  tetrachloride  into  dimethyl- 
eihylsiannic  bromide,  b.  p.  175 — 180°.  Sodium  di- 
methylethylstannide  and  ammonium  bromide  in  liquid 
ammonia  give  dimeihylethylstannane ,  b.  p.  90°.  This, 
unlike  trimethyls tannane  (Kraus  and  Greer,  A.,  1923, 
i,  26),  is  oxidised  by  air  to  dimethyleihyUiannic  hydr¬ 
oxide ,  also  obtained  from  dimethylethylstannic 
bromide  and  30%  sodium  hydroxide. 

EL  E.  F.  Notton. 

Silver  cacodylates.  K.  V.  Zappi  and  (Mile.) 
A.  Manini  (Bull.  Soc.  eliim.,  1929,  [iv],  45,  154— 
155). — Normal  silver  cacodylate,  Me2As02Ag,  is  ob¬ 
tained  by  dissolving  moist  silver  oxide  in  eaeodylic 
acid.  Double  decomposition  between  silver  nitrate 
and  sodium  cacodylate  solutions  always  affords  the 
double  salt,  Me2As02Ag,AgN03.  It.  Brightman, 

Non-existence  of  isomerism  among  dialkyl- 
telluronium  dihalides.  H.  D.  K.  Drew  (J.C.S., 
1929,  560 — 569). — Absence  of  isomerism  between  the 
supposed  isomeric  dimethyltelluronium  bromides  and 
iodides  of  Vernon  (ibid.,  1920,  117,  86,  897 ;  1921, 
119,  105,  687)  is  demonstrated.  Halides  of  the 
a- series  are  normal  in  type,  non -polar,  and  have  a 
tellurium  atom  with  a  tetrahedral  valency  distribution. 
The  compounds  of  the  p- series  are  salt- like  complex 
substances  having  the  same  empirical  formulae  as 
the  corresponding  substances  in  the  a-series. 

Vernon's  p-base  (new  formula  :  TeMe3 * O *TeMe O ) 
was  treated  in  aqueous  solution  with  hydriodie  acid ; 
the  product  contained  trimethyltelluronium  iodide 
(decomp.  240°)  and  the  anhydride  of  methylhydroxy - 
tellurium  oxide  (telluracetic  acid),  blackens  above  230°. 
The  last-named  product  was  easily  converted  by 
excess  of  hydriodie  acid  into  methylielluro nium  tri- 
iodide,  decomp.  100°,  m.  p.  180°.  Vernon’s  |3 -iodide 
was  synthesised  by  mixing  trimethyltelluronium 
iodide  and  methyltelluronium  tri-iodide  in  acetone 
solution. 

Similarly,  the  action  of  hydrobromie  acid  on  the 
P-base  gave  trimethyltelluronium  bromide,  deeomp, 
250 — 280°  (complex  salts  with  ferric  chloride  and  stan¬ 
nic  bromide),  accompanied  by  methyltelluronium  tri¬ 
bromide,  discoloured  140 — 150°,  m.  p.  156°  (deeomp.), 
and  an  anhydride  of  methyltellurium  oxide  or  oxy- 
bromide  (which  accounts  for  traces  of  cc-dibromide 
also  isolated).  Methyltelluronium  tribromide  and 
trimethyltelluronium  bromide  united,  in  acetone 
solution,  to  give  Vernon’s  p-di  bromide.  In  addition, 
the  following  mixed  p-dilialides  ”  have  been  pre¬ 
pared  from  their  constituents :  TeMe3I,TeMeBr3, 
m.  p.  120°  (deeomp.),  TeMe3Br,TeMeI3,  blackening 
below  90°.  The  following  complex  iodides  are  also 
described  :  TeMe3I,aTeMe0Io,TeMeoI4,  m,  p.  about 
80°,  and  TeMe3I,2TeMe2I2.  ~ 

The  constitution  of  the  p -salts  is  probably 
[Me^jTe] +  [TeMeXJ  -  ,  since  the  p -di-iodide  and  potass¬ 
ium  iodide  gave,  in  acetone  solution,  trimethyl¬ 
telluronium  iodide  and  a  substance  (probably 


K+{TeMeI4]™*).  Attention  is  directed  to  the  possible 
analogy  between  tellurium  “  p-dihalides  ”  and  the 
salts  which  trisaeetylaeetone  silicon,  germanium,  and 
titanium  halides  form  with  metallic  chlorides. 

R.  J.  W.  Le  FJjvre. 

Ortho-para  ratio  in  aromatic  substitutions. 
A.  Lapworth  and  R,  Robinson  (Mem.  Manchester 
Phil.  Soc.,  1927 — 1928,  72,  43 — 52). — The  relation 
between  constitutional  conditions  and  the  rate  of 
substitution  in  the  o-p-positions  and  allied  phenomena 
in  aromatic  substitutions  is  discussed.  Applied  in 
the  case  of  cationoid  reagents,  the  hypothesis  ad¬ 
vanced,  which  is  applicable  to  anionoid  reagents  in 
the  opposite  sense,  is  that  the  agent  seeks  a  position 
of  high  electron  density.  This  presupposes  first  a 
molecular  polarisation,  secondly  a  definite  frequency 
of  polar  molecular  phase.  The  disturbance  of  an 
o-p  ratio  in  favour  of  increasing  p-isomeride  by 
augmenting  the  activity  of  the  cationoid  reagent  is 
explained,  on  the  activated  phase  hypothesis,  as 
greater  frequency  of  activation.  Experimental  con¬ 
firmation  is  derived  from  the  results  of  Gattermaim 
and  Liebermann  (A.,  1912,  i,  1038)  on  the  formation 
of  azo -compounds.  The  electrical  fields  in  the 
molecule  or  surrounding  medium  due  to  the 
presence  of  constituent  groups  control  the  avail¬ 
ability  of  electrons,  and  hence  the  o-p  ratio.  The  wide 
applicability  is  shown  by  numerous  examples. 

G.  E.  Wentworth. 

Aromatic  nitro-compoimds  and  organomag™ 
nesium  halides*  H.  Gilman  and  R.  McCracken 
(J.  Amer.  Chem.  Soc.,  1929,  51,  821 — 830). — Previous 
work  on  this  reaction  is  reviewed  (cf.  A.,  1928,  536: 
Oddo,  A.,  1904,  i,  862 ;  Hepworth,  J.C.S.,  1920, 117, 
1004).  Nitrobenzene  reacts  with  4  mols.  of  mag¬ 
nesium  phenyl  bromide  in  ether  at  the  ordinary 
temperature,  mainly  according  to  the  scheme 
PhN02+4MgPhBr  ‘  — >-  NHPh2+PhOH+Ph2. 
Traces  of  p -pheny Id ipheny  1  and  aniline  are  also  ob¬ 
tained,  but  attempts  to  detect  the  intermediate 
formation  of  nitroso-,  azoxy-,  and  hydroxylamino- 
derivatives  and  tetraphenylhydrazine  were  unsuc¬ 
cessful.  Similar  results  are  obtained  with  a-nitro- 
naphthalene  and  o-  and  p-nitrotoluenes.  Nitro¬ 
benzene  and  magnesium  phenylacetylenyl  bromide 
give,  among  other  products,  diphenyldiacetylene. 
m.  p.  88°  (previously  obtained,  but  not  identified,  by 
Yoeich,  J.,  Russ.  Phys.  Chem.  Soc.,  1903,  35,  555), 
and  ap-di-iodostyrene.  Aliphatic  Grignard  reagents 
give  hydrazines  in  addition  to  the  above  products. 
Thus,  nitrobenzene  and  magnesium  benzyl  chloride 
give  dibenzyl,  aniline,  p-ditolyl,  and  1  :  2-diphenyl- 
1 : 2-dibenzylhydrazine .  Diphenyldiethylhydrazine  is 
similarly  obtained  with  magnesium  ethyl  bromide, 
Tetraphenylhydrazine  does  not  react  with  magnesium 
phenyl  bromide,  but  dimethylaniline  oxide  gives 
phenol,  diphenyl,  and  dimethylaniline,  and  ethyl 
nitrate  at  —80°  gives  phenol  and  diphenyl,  but  no 
nitrobenzene.  H.  E.  F.  Notton . 

Alternating  effect  in  carbon  chains.  XXX. 
Nitration  of  phenylbromocyanonitromethane  ; 
an  alleged  example  of  intramolecular  mete- 
rearrangement.  J.  W.  Baker  and  C.  K.  Ingolb 
(J.C.S.,  1929,  423— 447).— The  speeds  of  the  side 
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reactions  which  accompany  the  normal  mefs- nitration 
of  phenylbromocyanonitromethane  and  lead  to  pro¬ 
ducts  giving  by  oxidation  p-nitro-  and  ra-bromo- 
tenzoic  acids  have  been  determined  under  formerly 
described  conditions  with  nitric  acid  (df  1*490 — 
1-517)  and  are  found  to  be,  unlike  velocities  of  nuclear 
nitration,  only  comparatively  slightly  affected  by  the 
concentration  of  acid.  Longer  contact  with  more 
dilute  acids  increases  lateral  decomposition  (as 
measured  by  brominated  products)  but  decreases 
direct  nitration  (as  measured  by  mefo-nitration) ; 
op-nitro-derivatives  arise  partly  by  nitration  and 
partly  by  side  reactions. 

The  mechanisms  advanced  by  Pliirscheim  and 
Holmes  to  explain  the  lateral  decomposition  process, 
namely,  intramolecular  mata- migration  of  bromine 
and  extramolecular  para-nitration  of  nucleus,  are 
disputed,  since  (1)  the  former  conception  is  foreign 
to  a  theory  of  aromatic  substitution  which  postulates 
inductive  m-deactivation  in  m -orientation,  (2)  free 
bromine  (by  elimination)  is  shown  to  be  present  in 
the  reaction  mixture  under  all  conditions  in  which 
wnbromo-produets,  including  m- bromophenylbromo- 
cyanonitromethane,  are  formed,  (3)  much  evidence 
exists  to  show  that  the  m-brorao-produets  are  formed 
by  extramolecular  bromination  of  the  nucleus  by 
some  external  brominaiing  agent  which  either  is,  or 
depends  on,  free  bromine  and  that  the  p-nitro-deriv- 
atives  are  formed  by  an  internal  change  involving 
group  migration. 

Tentative  suggestions  are  made  regarding  (i)  the 
form  in  which  the  bromine  is  originally  eliminated ; 
thus  (since  in  absence  of  nitric  acid  benzoyl  cyanide 
is  found  to  be  the  main  thermal  decomposition  product 
of  phenylbromocyanonitromethane)  :  (1) 
C6H5-CBr(NO^CN  — >  C6H5*CO*CN+NOBr : 

2N0Br  Brs+2NO;  or  (2)  06H5*CBr(N0*)*CN 
— >*  CgH5«C(0H)(N02)«CN  — *  C«H6*00-CN-j- 

HONO  [mechanism  (2)  is  illustrated  by  the  con¬ 
version  of  a-bromo-a-nitro-a-phenylethane  into  aceto¬ 
phenone  by  action  of  silver  oxide  and  water]  and  (ii) 
the  nature  of  the  internal  change  involving  para- 
wigration ;  the  possibility  of  the  mechanism 

Ph-CEr(N0,)-CN  ^55+  ^XWCBr-CN 

NO.,*C6H4*CO*CN  is  enhanced  by  (a)  the  observation 
of  the  formation  of  p-nitrobenzoyl  cyanide  by  the 
action  of  reagents  known  to  be  present  in  the  original 
decomposition  on  p-nitrophenylacetonitrile  (by  the 
action  of  bromine  alone  p - nitrophenylbromoaceionitr ile , 
m,  p.  96°,  is  obtained),  and  (6)  the  isolation  of  di- 
cyanostilbene  by  thermal  decomposition  of  dry 
phenylbromocyanonitromethane . 

An  improved  process  for  the  preparation  of  phenyl- 
bromocyanoiiitromethane  is  described*  m-Bromo- 
bmzylirimeihylmnmonmm  bromide ,  m,  p,  210°,  decomp. 
220—225°,  and  the  corresponding  picrate,  m.  p,  150°, 
were  prepared  from  m-bromotoluene  by  bromination 
and  treatment  of  the  resulting  crude  product  with 
alcoholic  trimethylamine,  Benzyhnethybmmonium 
bromide  has  in.  p.  235°.  E.  J.  W.  L b  Fevre, 

Oxidation  of  unsaturated  substances  with 
perbenzoic  and  peracetic  acids,  II.  J.  Boese- 
kex  and  G>  Elsen  (Rec.  trav,  ehim.,  1929,  48,  363 — 


369;  of.  A.,  1927,  39) —Oxidation  of  ay-diphenyl- 
propene,  b.  p.  164 — 168°/11  mm.,  df  1*0003, 
1*6010  (cf.  von  Braun  and  Kohler,  A.,  1918,  i,  162), 
with  peracetic  add  gives  ay-diphenylpropane-ap-diol 
monoacetate.  Similar  oxidation  of  a-p-mefchoxy- 
phenyl- Aa-propene  and  3-isosafrole  yields  essentially 
the  corresponding  diol  monoacetate.  The  above  un- 
saturated  hydrocarbons  all  have  a  double  linking 
adjacent  to  the  aryl  group  and  are  oxidised  rapidly. 
When  the  double  linking  is  further  away  from  the 
aryl  group  as  in  allylbenzene  and  safrole  oxidation 
is  slow.  The  former  compound  affords  the  corre¬ 
sponding  diol  diacetate,  whilst  the  latter  gives  a 
complex,  mixture,  presumably  because  of  oxidation 
of  the  benzene  nucleus.  Eugcnol,  however,  is  rapidly 
oxidised  and  yields  the  diol  monoacetate,  and  although 
indene  is  oxidised  rapidly  a  mixture  of  the  mono- 
and  di-acetates  results.  Oxidation  of  cyclohexene 
with  peracetic  acid  gives  tram-cydoh&x ane-1  ;  2-dioL 
separated  by  heating  the  oxidation  mixture  in  a 
cathode  vacuum,  and  a  mixture  of  the  diol  mono- 
and  di-acetates.  H.  Burton. 

Structure  of  certain  phenylated  olefines.  K. 
von  Auwbrs  (Ber,,  1929,  62,  \B\  693— 701).— On 
the  basis  of  a  rule  that  “  an  unsaturated  carbon  atom 
is  capable  of  adding  sodium  only  when  it  is  united 
to  aryl  groups,”  Schlenk  and  Bergmann  (A.f  1928, 
1031)  have  proposed  alterations  in  the  formulae  of 
various  styrenes,  for  example,  CHPhlCMe*,, 
CMePhICMe*  0Ph2:0HMe,  and  CPh/.CMe,,  to 
OH2Ph*OMe:CH2,  CHMePh*CMe:CH2,  CHPh2*CH:CH2, 
and  CHPh2*CMeICH2,  respectively.  The  mode  of 
formation  of  the  hydrocarbons  renders  the  new  con¬ 
stitution  highly  improbable,  since  they  are  uniformly 
produced  by  the  loss  of  water  or  halogen  hydride  from 
carbinols  or  the  corresponding  halides  containing  the 
substituent  in  the  a-  or  (3-position  to  the  benzene 
nucleus.  The  older  formulae  are  in  complete  harmony 
with  speetrochemical  behaviour  as  shown  by  a  study 
of  styrene,  a-phenyl-Aa-propene,  a-phenyl-  (3  -  methyl  - 
Aa-propene,  a- methy Istvrene,  a-phenyl-a-methyl-A®- 
propene,  a-phenyl-ap -dim  ethyl- Att-propene,  as-di- 
phenylethylene,  aa-diphenyl-Aa-propene,  aa-diphenyl- 
p  -  methyl  -  A®  -propene,  stilbene,  7  -  methylstilbene, 
triphenylethylene,  and  aa  p  -triphenvl-  Au-pr  opene . 

Sehlenk’s  rule  for  the  addition  of  alkali  metal  to  the 
ethylenic  linking  does  not  appear  generally  applicable 
in  its  simple  form. 

The  following  data  amongst  others  appear  to  be 
hew  :  aa-Diphenyl- Au-propene,  m.  p.  51 — 52°,  df- 
0*9710,  1*57329;  aa-diphenyl-P-methyl-Aa-prop- 

ene,  b.  p.  152—154714  mm.,  df  1*000,  nfu  1*5875, 
which  yields  acetone  when  oxidised  with  chromic  acid 
in  glacial  acetic  acid ;  triphenylethylene,  b.  p.  219— 
22171 5  mm.,  m*  p.  67—69°,  df 4  1*0373,  1*64012 ; 

aa-diphenyl-y-methyl-Aa-butene,  b.  p.  166 — 168°/18 
mm.,  df  0*978,  1*5753.  S$-Diphenyl-$~memyh 

butan-$-oi,  from  ethyl  p p-dipheny lpropionato  and 
magnesium  methyl  iodide,  has  b.  p.  180— 182°/12 
mm.,  df  1*036,  1*5636.  H.  Week. 

Orientation  effects  in  the  diphenyl  series. 
VII.  Effect  of  substituents  in  one  nucleus  on 
ratio  of  ortho  :  para  nitration  in  the  other. 
Nitration  of  2-  and  4-nitro-  and  of  2:4-  and 
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2  :  4#-dinitro««dipli€nyl  and  of  diphenyl-4-carb- 
oxyBc  acid,  H.  C.  Gull  and  E.  E.  Turner  (J.C.S,, 
1929,  491 — 500). — Results  of  quantitative  nitration 
experiments  have  confirmed  the  postulation  (Le 
Fdvre  and  Turner,  A.,  1928,  630)  of  independent 
nuclear  conjugation.  4-Nitrodiphenyl  is  nitrated  by 
nitric  acid  (d  1*448)  at  40—50°  to  the  extent  of  37% 
and  63%  in  the  2'-  and  4'-positions,  respectively, 
whilst  2-nitrodiphenyl  (nitric  acid,  d  1*420  at  35°) 
gives  39%  of  the  2'-nitro-  and  61%  of  the  4'-nitro- 
compound.  Diphenyl  by  treatment  with  nitric  acid 
(d  1*448  at  35 — 50°)  undergoes  nitration  to  the  extent 
of  47%  in  the  4-position  and  53%  in  position  2 ; 
further  nitration  of  4-nitrodiphenyl  also  occurs  and 
30%  of  the  product  is  4  :  4'-dinitrodiphenyl.  4  :  4'- 
Dinitrodiphenyl,  by  dissolution  in  boiling  nitric  acid 
(d  1*5),  gives  2:4: 4' -trinitrodiphcnyl,  m.  p.  176°, 
which  by  further  nitration  by  mixed  acids  at  100° 
gives  2:4:2':  4'-  tetr anitrodiphenyl:  2  :  4-Qinitro- 
aiphenyl,  m.  p.  110°  (prepared  by  heating  iodobenzene, 
chloro-2 : 4-dinitrobenzene,  and  copper  bronze),  is 
nitrated  by  dissolution  for  1  min.  in  nitric  acid  (d  1*5) 
at  100°  to  the  extent  of  45%  in  position  2'  and  55° 
in  position  4'.  Less  than  1%  of  a  third  product  is 
formed.  Similar  treatment  of  2  :  4'-dinitrodiphenyl 
produces  47*5%  of  2:4:2'-  and  52*5%  of  2  :  4  :  4'- 
trinitrodiphenyl.  From  2  :  2'-dinitrodiphenyl  (nitric 
acid,  d  1*5  at  75—80°)  2:4: 2 '-trmilrodiphenyl, 
m.  p.  150 — 151°,  is  formed  to  the  extent  of  80 — 85%. 
2:4:  6 - Trinitrod iphenyl ,  m.  p.  130°,  is  obtained  by 
heating  together  picryl  cliloride,  iodobenzene,  and 
copper  bronze. 

Diphenyl-4-carboxylic  acid  (prepared  by  liypo- 
clilorite  or  permanganate  oxidation  of  4-acetyldi- 
phenyl)  is  dinitrated  by  nitric  acid  (d  1*5)  at  —15°, 
giving  49%  of  2  :  4'-dinitrodiphenyl-4-earboxylic  acid 
(decarboxylation  of  which  gives  2  :  4'-dinitrodiphenyl) 
and  51%  of  2  :  2* -dinitrodiphenyl-4-carbozylic  acid, 
in,  p.  194—195°  (decarboxylation  of  which  gives 
2  : 2'-dinitrodiphenyl)  (all  m.  p.  corr.). 

R.  J.  W.  Le  Fevre. 

Pyrogenic  decomposition  of  aromatic  com¬ 
pounds  under  pressure  of  hydrogen  in  presence 
of  a  mixed  catalyst.  II.  V.  Ipatiev  and  N, 
Orlov  (Ber.,  1929,  62,  [JJ],  593—597 ;  cf.  A.,  1927, 
1U60). — The  experiments  are  performed  at  440 — 
465°  under  an  initial  pressure  of  about  70  atm.  in 
the  presence  of  a  mixture  of  the  oxides  of  alumin¬ 
ium  and  iron.  a-Methylnaphthalene  gives  methane, 
naphthalene,  benzenoid  hydrocarbons,  hydronaphtha- 
lone,  and  methyl  hydronaphfchalene.  p-Methyl- 
naphthalene  behaves  similarly.  The  isolation  of 
fj-methylnaphthalene  from  1  :  6-  and  2  :  6-dimethyl- 
naphthalenes  is  recorded,  A  technical  paraffin,  m.  p, 
25 — 56°,  yielded  exclusively  paraffin  hydrocarbons, 
b.  p.  50—170°,  df  0*7211,  nf}  1*412.  Carbazole  is 
remarkably  stable,  whereas  quinoline  suffers  partial 
decomposition  into  ammonia  and  hydrocarbons. 
Diphenylene  oxide  is  completely  unchanged.  Indene 
is  partly  transformed  into  hydrindene,  partly  de¬ 
graded  to  substituted  benzenes,  and  partly  polymer¬ 
ised  to  resin.  1:2:3:  4 -Tetrahydronaph  thalene  is 
dehydrogenated  to  naphthalene  and  decomposed  in 
the  hydrogenated  nucleus.  Dibenzyl  is  smoothly 
converted  into  toluene.  %  BL  Wren.  " 


Scission  of  certain  sulphohydroxamic  acids. 
A.  Angeli,  D.  Bigiavi,  and  Z.  Jolles  (Atti  R.  Accad. 
Lincei,  1928,  [vi],  8,  116 — 120). — According  to  Has- 
chig  (“  Schwefel-  und  Stickstoffstudien,”  89),  the 
hydro xamic  acid  formed  when  sodium  hydroxyl- 
aminosulphonate  and  benzaldehyde  react  in  presence 
of  alkali  is  difficult  to  detect  by  means  of  the  violet 
coloration  with  ferric  chloride  because  of  the  necessity 
of  using  a  large  proportion  of  alkali  at  70°  to  effect 
the  decomposition  of  the  sulphonate.  The  authors 
find,  however,  that  such  decomposition  occurs  rapidly 
at  the  ordinary  temperature  and  that  the  non- 
appearance  of  the  coloration  with  ferric  chloride  is 
due  to  reduction  of  this  reagent  to  the  ferrous  state 
by  the  sulphite  formed.  Angeli,  Angelico,  and 
Scurtfs  statement  that  the  action  of  aqueous  potass¬ 
ium  hydroxide  on  naphthalene-  l-sulphohydrox&mic 
yields  naphthalene-2-sulphinic  acid  (A.,  1904,  i,  310) 
requires  correction,  the  compound  formed  being 
naphthalene-  1-sulphinic  acid,  m.  p.  103°  (cf.  Hins- 
berg,  A.,  1917,  i,  328).  T.  H.  Pope. 

Hydrogenation  of  phenantlirene.  II,  G. 
Schroeter,  BL  Muller,  and  J.  Y.  S.  Huang  (Ber., 
1929,  62,  [B],  645—658 ;  cf.  A.,  1925,  i,  130).— 
Hydrogenation  of  phenanthrene,  like  that  of  anthrac¬ 
ene,  occurs  in  three  distinct  stages,  9  :  10-dihydro-, 
1:2:3:  4-tetrahydro-,  and  1  :2:3:4:5:6:7:8- 
octahydro-plienanthrenes  being  successively  produced. 
Phenanthrene,  purified  from  fluorene  by  distillation 
and  from  diphenylene  sulphide  by  sodium,  is  partly 
hydrogenated  in  tetrahydronaphthalene.  Tetra* 
hydrophenanthrene  is  removed  from  the  product  as 
the  picrate,  leaving  a  mixture  of  Ttts-dihydrophen- 
anthrene  and  octahydrophenanthrene  which  cannot 
be  separated  into  its  components  by  distillation.  The 
mixture  is  treated  with  concentrated  sulphuric  acid, 
whereby  octahydrophenanthrene  is  transformed  into 
the  sparingly  soluble  monosulphonic  acid  (correspond¬ 
ing  chloride,  m.  p.  131°).  The  filtrate  contains  two 
isomeric  uieso dihydrophenanihrenedisulphonic  acids, 
one  of  which  gives  a  sparingly  soluble  barium  salt 
{sodium  salt),  yielding  a  disulphonyl  chloride ,  m.  p. 
263°  (decomp.),  whereas  the  other  affords  a  freely 
soluble  barium  salt,  a  sodium  salt,  and  a  disulphonyl 
chloride,  m.  p.  184 — 185°.  Treatment  of  the  acids 
regenerated  from  the  chlorides  with  fuming  hydro¬ 
chloric  acid  at  200°  yields  ms-dihydrophenanthrene, 
b.  p.  168—169715  mm.,  m.  p.  34*5—35°,  du  1*0953, 
df  1*0757.  Technical  phenanthrene  is  converted  by 
sodium  and  amyl  alcohol  into  resinous  products, 
ms-dihydro-  and  tetrahydro-phenanthrene ;  the  latter 
compound  partly  forms  mixed  crystals  with  un¬ 
changed  phenanthrene  which  can  be  separated  from 
one  another  by  fractional  crystallisation.  Octahydro¬ 
phenanthrene  is  not  produced.  The  synthesis  of  the 
ms-compound  from  2  :  2#-dibromomethyldiphenyl  and 
sodium  is  described.  The  compound  described  in  the 
literature  as  ms-dihydrophenanthrene,  m.  p.  95° 
(picrate,  m.  p.  137°),  is  a  mixture  of  phenanthrene 
and  a  small  proportion  of  its  tetrahydro-derivative. 
Tetrahydrophenanthrene  has  b.  p.  173°/11  mm., 
m.  p.  33—34°,  df  1*0601  (picrate,  m.  p.  111°).  Oxid¬ 
ation  of  5  :  6  :  7  :  8  -  tetrahydrophenanthrene  by 
chromic  acid  in  92%  acetic  acid  affords  5-keio- 
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6:8:7:  8  -  tetrahydrophenanthrene , 

^g^SSy  m'  P'  G9°  [semicarftaszcHie, 

m.  2p,  225°  (cfecomp.) ;  oxime,  ra.  p.  172 — 173° ; 
ficrate,  m.  p.  101 — 102°].  With  permanganate  in  the 
presence  of  acetone,  tetrahydrophenanthrene  gives 
a  mixture  of  the  5-keto-eompound  and  8 -keto- 
6:6:7:  8 -tetrahydrophenanthrene, 

,  mH  p,  00—97°  [< mnicarbazone , 

m.  p.  247°  (cleeomp.') ;  oxime,  m.  p.  165—166°; 
picrate,  m.  p.  106—107°].  Oxidation  of  tetrahydro- 
phenanthrene  with  boiling  aqueous  permanganate 
gives  a  mixture  of  o-phthalic  acid  and  benzene- 
1:2:3:  4-tetracarboxylic  acid. 

Synthesis  of  the  two  ketones  is  effected  as  follows. 
Naphthalene  is  converted  by  cMoroacetyl  chloride  in 
presence  of  phosphoric  oxide  at  150—180°  into  a 
mixture  of  unchanged  naphthalene,  1-naphthaeyi 
chloride  (84%),  and  2-naphthacyl  chloride  (16%). 
The  chlorides  are  separated  from  one  another  by 
picric  acid  in  alcohol.  1  -Naphthacyl  chloride  has  b,  p. 
203o/12  mm.,  m.  p.  40 — 41-5°  (corresponding  picrate, 
m.  p.  94 — 95°) ,  whilst  2-naphthacyl  chloride  has  in.  p. 
67—68°  (corresponding  picrate,  m.  p.  90 — 91°). 

1- Naphthacyl  chloride  is  transformed  by  methyl 
malonate  and  sodium  in  presence  of  benzene  into 
methyl  l-wiphthacylmalonate,  which  yields  the  corre¬ 
sponding  dicarboxylie  mid  and  p - 1  -nwphtho ylpropionic 
add,  m.  p.  131 — 132°,  reduced  by  amalgamated  zinc 
and  concentrated  hydrochloric  acid  to  y-l-naphthyl- 
n-butyric  acid,  b.  p.  217°/15  mm.,  m.  p.  106—107°. 
Treatment  of  the  last-named  acid  with  phos¬ 
phorus  pentaehloride  followed  by  distillation  of  the 
product  affords  8-koto-5  :  6  :  7  :  8-tefcrahydrophen- 
anthrene.  Similarly,  2-naphthacyl  chloride  is  con¬ 
verted  successively  into  methyl  2-naphthacylmalonate, 

2- naphthacylmalonic  acid ,  m,  p.  162°  (which  is  mono¬ 

basic  towards  methyl-orange  in  aqueous  solution  but 
dibasic  towards  phenolphthalein  in  alcohol),  p-2- 
rmphthoylpropionic  acid ,  m.  p.  174°,  and  y-2-naphthyl- 
n-butyric  acid,  m.  p.  94 — 95°.  Distillation  of  the 
chloride  of  the  last-named  acid  affords  5-keto- 
6:6:7:  8 -tetrahydrophenanthrene.  H.  Week. 


Pyrogenic  dissociation  of  some  condensed 
ring  systems.  N,  A,  Orlov  (Ber,,  1929.  62,  [B], 
710—7 19)  .—Tetrahydrophenanthrene  is  converted 
by  treatment  with  hydrogen  at  450 — 470°/70 — 75 
aim.  (initial  pressure)  in  the  presence  of  the 
oxides  of  iron  and  aluminium  (1  :  1)  into  benzenoid 
hydrocarbons,  tetrahydronaphthalene,  naphthalene, 
P-methylnaphthalene  and  its  hydrides,  and  hydrogen¬ 
ated  dimethyl-(or  ethyl- )naphthalenes ;  the  residue 
consists  of  phenanthrene  and  unchanged  tetrahydro¬ 
phenanthrene.  The  tetramethylene  ring  is  thus 
ruptured  with  production  of  alkylnaphthalenes,  which 
then  become  de-alkylated  and  hydrogenated. 
Similarly,  retene  affords  large  amounts  of  saturated 
hydrocarbons  formed  by  de-alkylation  of  the  phen- 
anthrene  nucleus,  naphthalene,  (?)  methylnaphtha- 
lene,  and  methylphenanthrene.  The  same  products 
are  derived  under  similar  conditions  from  the  resin 
oil  of  colophony  which  corresponds  with  a  hydrogen¬ 
ated  retene.  With  fluorene  hydrogenation  of  the 


aromatic  ring  takes  place  only  to  a  limited  extent, 
the  main  action  consisting  in  fission  of  the  molecule 
into  benzene  and  toluene.  Distillation  of  phen¬ 
anthrene  or  anthracene  with  aluminium  chloride 
yields  an  oil  consisting  mainly  of  hydronaphthalenes 
containing  hydrogenated  methylnaphthalenes  and 
initial  hydrocarbons.  Similarly,  fluorene  affords 
hydrofluorenes  and  bcnzenoid  hydrocarbons.  The 
products  are  therefore  identical  with  those  obtained 
by  ‘  *  berginisation. ?  1  The  action  of  aluminium  chloride 
consists  of  primary,  intensive  dehydrogenation  with 
production  of  coke.  The  liberated  hydrogen  is  added 
by  the  unchanged  material  in  the  same  manner  as  in 
customary  hydrogenation.  Fission  of  the  hydrides 
takes  place  between  the  methylene  groups. 

H.  Wren. 

Pyrogenic  decomposition  of  chrysene  under 
pressure  of  hydrogen.  N.  A.  Orlov  and  N.  D. 
Lichatsohev  (Ber.,  1929,  62,  [B],  719—722).— 
Chrysene,  m.  p.  250°,  is  converted  by  exhaustive 
hydrogenation  at  440—450785 — 100  atm.  (initial 
pressure)  in  the  presence  of  ferric  chloride  into  coke 
and  saturated  gaseous  hydrocarbons.  The  liquid 
product  contains  aliphatic  and  benzenoid  hydro¬ 
carbons,  and  naphthalene;  dehydrogenation  of  the 
higher  fractions  by  platinised  charcoal  leads  to  a 
mixture  of  naphthalene,  phenanthrene,  «-  and  (3- 
methylnaphthalenes.  H.  Wren, 

Action  of  acids  on  rubrene.  C.  Mottbeu,  C. 
Dufraisse,  and  E.  Enderlin  (Compt.  rend.,  1929, 
188,  673 — 875),' — Hydriodie  acid  reacts  with  rubrene 
in  the  presence  of  solvents  to  afford  colourless 
^-rubrene,  which  first  melts  with  loss  of  solvent  of 
crystallisation  and  then  remelts  at  276 — 278°.  A 
small  amount  of  a  substance,  m.  p.  230°,  possibly  a 
hydrogenated  rubrene,  is  also  produced  in  some  eases. 
Hydrogen  bromide,  hydrogen  chloride,  and  98% 
sulphuric  acid,  but  not  fatty  acids,  effect  the  same 
change.  G,  A.  C.  Gough. 

Elimination  of  the  nitroso-group  from  nitroso- 
amines.  W,  G.  Macmillan  and  T.  H.  Reade 
(J.C.S.,  1929,  585 — 586). — Secondary  amines,  e.g.,  m~ 
and  p-nitromethylanilines,  may  be  obtained  in  good 
yield  from  the  nitroso- derivatives  by  heating  with  a 
solution  of  carbamide  or  thioearbamide  in  50% 
sulphuric  acid.  Nuclear  nitroso-groups  are  un¬ 
affected.  R.  EL  Callow. 

Nitration  of  m-acef amido-t e rf ,  -butylbenzene . 
J.  B.  Shoesmith  and  A.  Mackie  (J.C.S.,  1929,  476 — 
477). — Nitration  of  m-acetamido-^ri.-butylbenzene 
with  nitric  acid  (d  T46)  at  25 — 30°  gives  4-nitro- 

3-aeetamido4eri.-butylbenzene,  m.  p.  116°,  and  not 
the  2 -nitro- derivative  as  stated  by  Gelzer  (A.,  1889, 
i,  42).  Hydrolysis  of  the  nitro-compound  with 
alcoholic  potassium  hydroxide  yields  4-nitro-3-amino- 
Jert.-butylbenzene,  m.  p.  91—92°  (cf.  loc*  cit .),  which 
after  reduction  with  stannous  chloride  and  hydro¬ 
chloric  acid  and  subsequent  condensation  with  phen- 
anthraquinone  affords  the  corresponding  phenazine, 
m.  p.  148*5 — 149°  (Gelzer  gives  m.  p.  144°  and  146*5°). 
The  same  phenazine  is  obtained  from  3-nitro-4-amino- 
Jeri.-butvlbenzene  by  the  same  reactions. 

H.  Burton. 
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Nitration.  of  phenylc*/clo3iexane  and  its  p - 
halogeno-derivatives.  H.  A.  Mayes  and  E.  E. 
Turner  (J.C.S.,  1929,  500 — 508).— Nitration  of 

phenyk?/dohexane  with  nitric  acid  (d  1*5)  at  0°  gives 
p-nitrophenylcf/c/ohexane  (I),  b.  p.  198°/16  mm., 
m.  p.  5S'5°,  together  with  2  : 4-diniiro2)he7iylcyclo- 
hexane ,  m.  p.  57°,  When  nitration  is  effected  with  a 
mixture  of  nitric  and  acetic  acids  62%  of  I  and  38% 
of  o mitropfmiylcyclohexane,  b.  p.  174°/16  mm.,  df 
1*111,  1*5472,  are  obtained.  Nitration  of  p-amino- 

phenylq/clohexane,  m.  p.  55°  {acetyl  derivative,  m.  p. 
129°),  with  nitric  and  sulphuric  acids  affords  2-nitro- 
k-aimiiophenyleyclohexanc,  m.  p.  66°,  reduced  by 
iron,  water,  and  a  small  amount  of  hydrochloric 
acid  to  2  :  4-diam inophe nylcycloh exan e ,  m.  p.  108°. 
Nitration  of  p -eh loroph enylcyclohexane ,  b.  p.  145°/ 
19  mm.,  df  1*065,  nfj  1*5386  (obtained  from  cyclo¬ 
hexyl  chloride  and  chlorobenzene  in  presence  of 
aluminium  chloride),  with  nitric  acid  at  —5°  to  0° 
gives  4=-chloro-2  :  5-dmitrop]ie?iylcyc\ohe:eane  (II),  m.  p. 
92°  (4 -p iperidino -derivative ,  m.  p.  108°),  reduced  by 
iron  and  dilute  acetic  acid  at  100°  to  4 -chloro-2  :  5~ 
dimninophenyleyclohexane,  m.  p.  95 — 96°.  The  con¬ 
stitution  of  this  last  substance,  and  hence  of  II,  follows 
from  the  observation  that  it  gives  the  usual  p-di- 
amine  reactions.  Nitration  of  the  ch loro -compound 
in  acetic  acid  solution  yields  4-chloro-2-nitropke?iyl - 
cyclohexane  (45%),  nitrated  further  to  II,  and 
• i-chloro-Z-nitrophenyfoyclohexane  (55%) ;  the  amount 
of  the  latter  is  determined  by  the  amount  of  piperidine 
hydrochloride  obtained  when  the  mixture  of  nitro¬ 
compounds  is  treated  with  piperidine.  Similar 
analysis  of  the  mixture  produced  by  nitrating 
p~ b romophenylcyclohexane ,  b.  p.  160°/23  mm.,  df 
1*283,  nu  1*5584,  shows  the  presence  of  61%  of  the 
2-nitro-  and  39%  of  the  3-nitro-isomcrides,  The  main 
product  formed  by  the  action  of  nitric  acid  on  p-iodo- 
phenylcyclohexane ,  b.  p.  174°/11  mm.,  df  1*448,  nf} 
1*5900  (prepared  by  the  Sandmeyer  reaction  from  the 
corresponding  amine),  is  p-iodonitrobenzene.  Con¬ 
densation  of  phenylcyclohexane  with  acetyl  chloride 
in  presence  of  aluminium  chloride  and  carbon  di¬ 
sulphide  yields  p-acetylphenylcydohexane,  m.  p.  68 — - 
69°  (phenylhydrazone,  m.  p.  105°),  oxidised  by  acidified 
potassium  permanganate  to  terephthalic  acid,  and 
by  aqueous  sodium  hypobromite  to  p-cyclohext/L 
benzoic  acid,  m,  p.  199°  ( sodium  salt).  This  acid 
is  also  obtained  by  hydrolysis  of  the  reaction  pro¬ 
duct  from  diazotised  p-aminophenylcyckhexane  and 
sodium  cuprocyanide.  H.  Burton. 

Preparation  of  substituted  dipheny lamines . 
A.  W,  Chatman  (J.C.S.,  1929,  56 9— 572).— Diphenyl- 
amines  with  similar  or  different  substituents  may  be 
prepared  in  good  yield  from  substituted  amines, 
R'-NH2,  and  phenols,  R"*0H,  through  the  anilide- 
iminochlorides,  R-CCKNR',  and  benzimino  -ethers, 
RC(OR"):NR'  ( ibid 1922, 121,  1676).  When  heated 
these  last  yield  benzoyldiphenylamines,  R’CONR'R" 
(A.,  1925,  i,  1400 ;  1927,  874),  which  can  be  hydrolysed 
with  alcoholic  potassium  hydroxide  to  the  free  bases. 
This  method  of  synthesis  has  been  employed  to  deter¬ 
mine  the  constitution  of  the  tetraehlorodiphenylamine 
obtained  by  chlorination  of  diphenylamine  (Gnehro, 
A.,  1876,  i,  265),  which  is  shown  to  be  the  2  r  4  :  2'  :  4'- 


compound.  The  following  substances  arc  described  : 
N  -  o  -  Chlorophenylbenzimino  -2:4:6-  trichlorophenyl 
ether ,  m.  p.  99 — 100°;  benzoyl-2  :  4  :  6  :  2 f -tetrachloro- 
diphenylmnine ,  m.  p.  131 — 132°  (base,  m.  p.  87 — 88°); 
N  -  p  -  chlorophenylbenzimino  -2:4:6-  trichlorophenyl 
ether,  m.  p.  121 — 122° ;  benzoyl-2  :  4  :  6  :  4 f4eira- 
chlorodiphenylamine,  m.  p.  154°  (base,  m.  p.  63 — 64°); 
N  -  2  :  4  -  dichlorophenylhenzimino-2  :  4  -  dichlorophenyl 
ether,  an  oil ;  benzoyl- 2  :  4  :  2'  :  4# -tetrachlorodiphenyl- 
amine,  m.  p.  153 — 154°  [base,  identical  with  that  pre¬ 
pared  from  diphenylamine,  m.  p.  141 — 142°  (lit.  133— 
134°)] ;  2:4:  6 -trichlorodipiienylaminc,  m.  p.  43 — 44°. 
The  final  product  of  chlorination  of  diphenylamine 
is  2  :  4  :  6  :  2'  :  4'  :  6 1 -hexachlorodiphenylamine,  m.  p. 
138 — 139°.  The  constitution,  however,  could  not  be 
confirmed,  for  the  base  could  not  be  benzoylated,  nor 
could  the  benzoyl  derivative  (A.,  1927,  874)  be  hydro¬ 
lysed.  R.  K.  Callow. 

Perylerie  and  its  derivatives.  XX,  K.  Funke, 
F.  Kirchmayr,  and  H.  Wolt  (Monatsh.,  1929,  51, 
221 — 227 } . — Reduction  of  dinitroperylene  (Zinke, 
Funke,  and  Lorber,  A.,  1927,  350)  with  phenyl  hydra-s¬ 
ine,  hydrazine  hydrate  at  170 — 180°,  hydrazine 
hydrate  in  boiling  xylene,  or  with  sodium  hydrogen 
sulphide  in  alcoholic  sodium  hydroxide  affords 
diaminoperylene,  crystalline,  with  dark  green  reflex, 
not  melted  at  400°  [diacetyl,  di(chloroacetyl),  dibenzoyl, 
di  -p  -  ch  lorobenzoyl,  di-p-bromobenzoyl,  di-oc-naphthoyl, 
dibenzylidene,  disalicyhdene,  phihaloyl,  diphthaloyl,  and 
phthaloyl-p-chlorobenzoyl  derivatives],  which  reacts 
with  ethyl  ehloroformate  to  give  the  corresponding 
urethane  derivative.  H.  Burton. 

Preparation  of  fj-azoxyanisole  and  derivatives. 
W.  Davies  and  R.  A.  R.  Down  (J.C.S.,  1929,  586— 
587). — The  preparation  of  p-azoxyanisole  from 
p - c hloroni trobenzene  (cf.  Jackson  and  Fiske,  A.,  1902, 
i,  362;  Brand,  A.,  1903,  i,  371)  is  best  carried  out 
under  such  conditions  that  substitution  precedes  re¬ 
duction.  This  is  accomplished  by  boiling  with  0*86 
mol.  of  4 A7- methyl-alcoholic  sodium  methoxide  for 
12  lira.,  adding  a  further  0*64  mol.  of  sodium  meth¬ 
oxide,  distilling  off  about  half  the  methyl  alcohol, 
and  boiling  for  a  further  12  hrs.  ^p-Azoxyanisole  was 
obtained  in  64%  yield.  1  :  2-Diehloro-4-nitrobenzene, 
obtained  by  chlorination  of  p-ehloronitrobenzene  at 
100°  in  presence  of  antimony  trichloride  (cf.  G.P. 
167297),  yields  similarly  3  :  3# -dichloro-p-azoxyanisole, 
m.  p.  182°,  which  does  not  form  liquid  crystals. 

R.  K.  Callow. 

Relationship  between  absorption  spectra  and 
constitution  of  azo-  and  azoxy-compounds. 
L.  Szego  (Ber.,  1929,  62,  [B],  736—744;  cf.  A.,  1928, 
1367,  1 369) .—Comparison  of  the  absorption  spectra 
in  the  ultra-violet  of  p-bromo-,  p-nitro-,  and  p-methyl- 
azobenzene,  p -met hylazoxy benzene,  azo-  and  azoxy- 
benzene  shows  that  the  transformation  of  azo-  to 
azoxy-compound  causes  no  or  only  slight  alteration 
in  the  frequency  of  the  bands  in  the  region  examined. 
The  bands  of  the  azo-substances  are  usually  more 
sharply  defined  and  flatter  than  those  of  the  azoxy- 
compounds.  With  the  ^-hydroxy-  and  p-amino-azo- 
and  -azoxy-compounds,  the  a-form  of  the  latter  has 
two  bands,  whereas  the  p-isomeride  has  only  one 
band  and  the  common  band  is  displaced  by  about 
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50  units  towards  the  region  of  greater  frequency.  The 
^-amino-compound  has  a  second  band  in  the 
extreme  ultra-violet.  Similar  observations  are  made 
with  m-iiitro -p- hydroxy  azo  benzene  and  the  corre¬ 
sponding  azoxy -derivatives.  A  close  analogy  exists 
therefore  between  the  azo-  and  a- azoxy- compounds, 
whereas  the  p-azoxy-derivatives  stand  apart.  The 
spectra  of  the  4-brorao-4'~nitroazoxybenzenes  and  the 
corresponding  azo-compound,  of  44>romo-4'-niethyl- 
azo-  and  -azoxy-benzene,  and  of  4  :  4'-dinitro-  and 
4  :  4f-dihydroxy-azo-  and  - azoxy -benzenes  have  been 
measured.  '  H.  Week. 

Manufacture  of  azo-dyes  [and  new  arylamido- 
sulpho-derivatives  of  anthranilic  acid].  I.  G. 
Iarbenind.  A.-G.— See  B.,  1929,  239. 

Decahydroquinoline  derivatives.  V.  Syn¬ 
thesis  of  frans-l-dimethylamino-2-ii-propyl- 
ci/clohexane  and  elimination  of  water  from  2-«- 
propylcf/ctohexanol.  S.  Fujise  (Sci.  Papers  Inst. 
Phys.  Chem.  Res.  Tokyo,  1929,  10,  83— 89).— Re- 
duction  of  o-allylphenol  with  hydrogen  in  presence  of 
platinum-black  and  acetic  acid  affords  2-n-propyl- 
^dohexanol,  b.  p.  84°/6  mm.,  df  0*9115,  nf,  1*46038, 
oxidised  by  chromic  acid  in  acetic  acid  solution  to 
2-?j-propylc?/c?ohexanone,  b,  p.  199°,  df  0*9056, 
1*45097  (cf .  Vavon,  A.,  1928, 187).  When  2-n-propyh 
o/dohexanoneoxime,  m,  p.  87 — 68°,  is  reduced  with 
sodium  and  alcohol,  2-?i-propylc?/clohexylamine results. 
Hydrolysis  of  the  benzoyl  derivative,  m.  p.  148 — 147°, 
of  this  with  concentrated  hydrochloric  acid  at  loO — 
180°  gives  £rans-2->i-propylcycfoliexylarnine?  b.  p,  193° 
(hydrochloride,  m.  p.  231°;  hydrobromide,  m.  p.  229 — 
230°;  picraie,  m.  p.  168—169°),  converted  by  heating 
with  a  mixture  of  formaldehyde  and  formic  acid  at 
150 — 155°into^ra?i5-l-dimethylamino-2.w-propylc?/clo- 
hexane,  b.  p.  205 — 207°  (picrate,  m»  p.  114*5 — 115*5°; 
chloroauratc,  m.  p.  146 — 147°).  This  m  identical  with 
the  product  obtained  by  the  degradation  of  trans- 
decahydroquinoline  (A,,  1928,  1022).  Dehydration 
of  2-n-propylevdohexanol  by  heating  with  potassium 
hydrogen  sulphate  yields  A1-propylcydohexene  (Wal- 
lach,  A.,  1908,  i,  429).  H.  Burton. 

3:5-  Diphenyl  ~  A2  -  ci/cfohexenone.  A.  D, 
Peteov  (Ber.,  1929,  62,  [B],  642— 845).— 3  :  o-Di- 
phenyl- A2-cyc?ohexenone,  m.  p.  82—83°,  dissolved  in 
hex  ahy  dr  o  toluene,  is  hydrogenated  under  pressure  in 
the  presence  of  nickel  at  240°  to  a  mixture  of  1  :  3-di- 
^ctohexylcvctohexanes,  m.  p.  66°  and  b.  p.  202°/14 
Bun.,  respectively.  Dehydrogenation  of  the  unsatur¬ 
ated  ketone  is  effected  by  platinised  charcoal  at  300°, 
thus  giving  3  :  o-diphenylphenol ,  m.  p.  82—92°  (phenyl* 
urethane,  m.  p.  180°).  Reduction  of  the  ketone  with 
sodium  and  boiling  alcohol  affords  3  :  5-dipkenyhyclo- 
hemnol ,  m,  p.  127°  (phmvylv.  rethane ,  m.  p.  152°), 
oxidised  to  3  : 5 -diphenyls i/cJohexanone,  m.  p.  139 — 
140°  (oxime,  m.  p.  201°).  H.  Ween. 

Oxidising  action  of  alkalis.  R.  Lemberg  (Ber., 
1929,  62,  [jB],  592;  cf.  Lock,  this  voL,  87).— Fusion 
of  sodium  phenoxide  with  alkali  containing  water  in 
a  nickel  apparatus  in  a  current  of  nitrogen  yields  the 
same  products  as  are  derived  from  phenol  and  molten 
sodium  hydroxide.  Marked  evolution  of  hydrogen  is 
observed  at  a  definite  temperature.  H.  Ween . 


Thermal  behaviour  of  phenols,  A.  Hagemann 
(Z,  angew.  Chem.,  1929,  42,  355 — 361 ) » — The  effect 
of  heat  on  phenol,  crcsol,  the  dihydroxybenzenes,  and 
the  naphthols,  in  presence  of  pumice,  of  nickel,  and 
of  active  charcoal,  has  been  examined,  S.  I.  Levy. 

New  condensation  of  ketones  with  phenols. 
II.  “  Cresol-phorones,  1 1  J.  B.  Niederl  and  R. 
Casty  (Monatsh.,  1929,  51,  86—92;  cf.  A.,  1928, 
1137). — Treatment  of  a  mixture  of  o-eresol  and 
acetone  or  phorone  with  cold  concentrated  sulphuric 
acid  gives  a  condensation  product,  termed  u  di- o- 
iolylphorom  ”  [di-$-(2-hydrozyan4olyl)~$~melhyl-n- 
propyl  ketone],  m.  p.  245°  (dibenzoate,  in.  p.  1.300, 
dimethyl  ether,  m.  p.  154D),  which  gives  sodium  and 
potassium  salts ‘  when  treated  with  alcoholic  alkali 
hydroxide  solution.  Bromination  of  the  ketone  in 
chloroform  solution  yields  a  dibromo- derivative,  m.  p. 
220°.  Similar  treatment  of  p-cresol  and  acetone 
furnishes  “  di-p-tolylphorone  ether  ”  [anhydrodi-$- 
(6-hydroxy  *m 4olyl)-$-methijl-n-propyl  ketone],  m.  p. 
137°,  The  constitution  of 11  di-w-tolylphorone  ether,” 
namely,  anliydrodi-p-(6-hydroxy-p-tolyl)-p-met!iyl- 
?i-propyl  ketone  (cf.  loc,  cit.),  follows  from  the  pro¬ 
duction  of  thymol,  menthol,  and  trimethyleoumaran 
from  it,  by  successive  oxidation,  elimination  of  carbon 
dioxide  or  water,  and  hydrogenation  (cf,  B.P.  279,855, 
279,857,  and  280,924;  B.,  1929,  237,  318). 

H.  Burton. 

Scission  of  diaryl  ethers  and  related  com¬ 
pounds  by  means  of  piperidine,  II.  Nitration 
of  2  :  4  :  4'«4ricMorodiphenyl  ether,  and  of  2  :  4- 
dicMorophenyl  p-toluenesulphonate  and  benzo¬ 
ate.  L.  G.  Groves,  E.  E.  Turner,  and  (in  part) 
G.  I.  Sharp  (J.C.S.,  1929,  512— 524).— Nitration  of 
2:4:  4t  -iricklorodiphemjl  ether  is  found  to  take  place 
successively  in  positions  2\  5,  and  5',  in  accordance 
with  Robinson’s  electron  repulsion  theory,  with  no 
subsidiary  nitration  in  position  3',  as  might  be  ex¬ 
pected  on  FliirscheinTs  theory.  The  nitration  of 
analogous  compounds  was  studied,  and  the  constitu¬ 
tion  of  certain  of  the  products  proved. 

4  :  4'-Dichloro-2-nitrodiphenyl  ether  is  prepared  by 
fusion  of  2  ;  5-diehloronitrobenzene  with  potassium 
p-chlorophenoxide .  Reduction  yields  the  2-amino- 
compound,  m.  p.  67°,  converted  by  a  Sandmeyer 
reaction  into  2:4:  4 f -trichlorodiphenyl  ether  (I),  b,  p. 
183°/11  mm.,  m.  p.  54—55°.  Mononitration  of  I  in 
acetic  acid  yields  2:4: 4' 4Hchloro-2f -nitrodiphenyl 
ether,  m.  p.  86—87°,  which  yields  2  :  4-dichlorophenol 
and  4-chIoro-2-nitrophenylpipcridine  when  heated 
with  piperidine.  Dinitration  of  I  in  nitric  acid  yields 
2:4:  4‘ 4richloro-o  :  2f -dinitrodiphenyl  ether  (II),  m.  p. 
103—104°,  which  gives  with  piperidine  2  : 4 -dichloro- 
o-nilrophenol ,  m.  p.  105—106°  (see  below),  4-chloro- 
2-nitrophenyIpiperidine,  and  piperidine  hydrochloride. 
The  formation  of  the  last  compound  is  discussed. 
Reduction  of  II  yields  the  5  :  2f-diammo-compound, 
m.  p.  93 — 94° ,  from  which  the  pentachloro-derivative 
(III)  could  not  be  obtained.  4  : 5-Dichloro-2-nitro~ 
diphenyl  ether,  m.  p.  69 — 70°,  is  prepared  from  4  :  5- 
dichloro-1  : 2-dinitrobenzene  and  potassium  phen¬ 
oxide.  4:5:  4* -Trichloro-2-nitrodiphenyl  ether,  m.  p. 
77°,  obtained  similarly,  yields  on  nitration  4:5:4'- 
irichloro-2  :  2f -dinitrodiphenyl  ether,  m.  p.  131 — 132°, 
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which  yields  with  piperidine  4-eliloro~2-nitrophenyl- 
piperidine,  4:5:2':  4' -Tetrachloro-2-?iitrodiphenyl 
ether ,  in.  p.  125 — 126°,  obtained  similarly,  is  reduced 
to  the  2 -amino-compound,  m.  p.  97 — 98°,  from  which 
the  pentachloro-compound  (III)  could  not  be  pre¬ 
pared.  Trinitration  of  I  in  fuming  sulphuric  acid 
yields  the  5:2':  5f~tr initro- c ompou nd ,  m.  p.  155 — 
157°,  which  gives  with  piperidine  2  : 4-dicliloro-5- 
nitrophenol  and  4-cliloro-2  :  5 -din i t rophen yip iperidin e . 
m.  p.  70 — 71°.  4-Chl&ro-2  :  6 -dinitrophenylpiperidine 
(from  piperidine  and  4-ehloro-2  :  6-dinitroanisole)  has 
in.  p.  165—166°, 

2  :  4-Dichloro-2' :  4* -dinitrod iphenyl  ether,  m.  p. 
118 — 119°  (from  l-chloro-2  :  4-dinitrobenzene  and 
potassium  2  : 4-dichlorophenoxide),  yields  on  nitration 
2  :  4-dichloro~5  :  2f  :  4* -trinitrodiphenyl  ether,  m.  p. 
128°,  giving  2  :  4-dicliloro-5-nitrophenol  and  2  :  4-di- 
nitrophenylpiperidine  or  2  :  4- di ni tr o diphenylam ine , 
on  scission  with  piperidine  or  aniline,  respectively. 

2  :  4-Dichlorophenol  (best  prepared  from  p-ehloro- 
phenol)  yields  the  p -toluenemlphonate,  m.  p.  125°, 
which  yields  on  nitration  2  :  4-dichloro-5-nitroph enyl 
Q-nitro--p-toluenesulpho7iate  (IV),  m.  p.  103°,  reduced 
to  the  dtammo-compound,  m.  p.  159—161°.  The 
latter,  by  a  Sandmeyer  reaction,  yields  the  tetra- 
ehloro- compound  (not  isolated),  giving  with  piperidine 
2:4: 5-triehlorophenol,  m.  p.  66—67°  [benzoate, 
in.  p.  91—92°  (Holleman,  A.,  1921,  i,  102)],  thus 
proving  the  occurrence  of  nitration  in  position  5  and, 
indirectly,  the  constitution  of  2  :  4 - dichloro- 5 - nitr o - 
phenol.  The  constitution  of  2:4:  5-trichlorophenol 
was  confirmed  by  preparing  it  from  2  : 5-dichloro- 
phenol  by  chlorination,  and  from  2:4:  5-triehloro- 
aniline  by  the  method  of  Noelting  and  Kopp  (A., 
1905,  i,  872).  Scission  of  IV  with  piperidine  yields 
2  :  4-dichloro-5-nitrophenol  and  1  -o-nitro-p-tohiene- 
s ulphomjlpiper idine ,  m.  p.  112°.  The  latter  was  also 
prepared  from  piperidine  and  o-nitro-p-toluene- 
sulphonyl  chloride.  1-p -Toluene&ulphonylpiper idine 
has  m.  p.  103°. 

2  :  4-Dichlorophenyl  benzoate  yields  on  nitration 
2  :  4-dichioro-5-nitrophenyl  m-nitrobenzoatc,  m.  p.  154°, 
with  traces  of  isomeric  nitrobenzoates.  It  is  best 
obtained  pure  by  nitration  of  2  : 4-dich loroph enyl 
in -nitrobenzoate,  m.  p.  115 — 116°,  and  is  also  pre¬ 
pared  by  nitration  of  2  : 4 -dichloro-5-nitrophenyl 
benzoate,  m.  p.  Ill- — 112°,  or  condensation  of  2  :  4-di- 
chloro-o-nitrophenol  with  m-nitrobenzoyl  chloride . 
2  :  4  -D  ick  ?o  ro  -  6  -  ni  t  rophen  yl  m  -  n  itrobenzoate  [from  2  :  4- 
diehloro-6-nitrophenol  (Tarugi,  A.,  1901,  i,  146)]  has 
m.  p.  149—150°. 

The  constitution  of  2  :  4- dichloro- 5 -nitroplienol 
could  not  be  proved  directly.  It  is  unaffected  by 
thionyl  chloride,  and  phosphorus  pentachloride  yields 
a  substance ,  b.  p.  150- — 160°/15  mm.,  m.  p.  80—89°. 
Nitration  of  N-2  :  4-dich lorophenylphth a lim ide ,  m.  p. 
155°  (from  2  : 4-dichloroaniline  and  phthalic  an¬ 
hydride)  ,  yields  the  5-niiro- compound,  m.  p.  217 — 
219°,  which  was  hydrolysed  to  2  : 4-dichloro-5-nitro- 
aniline  (Korncr  and  Contardi,  A.,  1909,  i,  220),  but 
this  could  not  he  transformed  into  the  phenol. 
Chlorination  of  m- nitroplienol  yields  2  : 4-dichloro- 
3-nitrophenol,  m.  p.  85 — 87°.  Reduction  of  the 
p 4oluenesulphonyl  derivative,  m.  p.  122°,  yields 
2  :  4-dicMorO‘Z-aminophenyl  p -toluenesnlphonate,  m.  p. 


113 — 114°.  Diazotisation  of  this  in  concentrated 
sulphuric  acid  and  a  Sandmeyer  reaction,  followed 
by  decomposition  of  the  product  with  piperidine 
yields  2:3:  4 •trichlorophenol,  m.  p.  80 — 81°  [benzo¬ 
ate,  m.  p.  143°  (Holleman,  loc,  ciL)\  also  obtained  by 
chlorination  of  3  : 4-dichloroplienol  (prepared  by  the 
method  of  Noelting  and  Kopp,  loc,  cit. ). 

R.  IC.  Callow. 

Rearrangement  of  phenyl  benzyl  ethers.  W.  F. 
Short  and  M.  L.  Stewart  (J.C.S.,  1929,  553 — 559).— 
Further  evidence  has  been  obtained  that  the  rearrange¬ 
ment  of  phenyl  benzyl  ethers  when  heated. with  zinc 
chloride  (van  Alphen,  A.,  1928,  57  :  Short,  ibid.,  516) 
takes  place  mainly,  if  not  exclusively,  by  an  inter- 
molecular  and  not  an  intramolecular  process,  as  stated 
by  van  Alphen. 

Rearrangement  of  phenyl  benzyl  ether  in  presence 
of  zinc  chloride  or  zinc  chloride  and  hydrogen  chloride 
gives  phenol,  2 -hydroxy  diphenyl  methane  (benzyl 
ether,  m.  p.  3S°),  4-hy  droxyd iphenv lmeth ane  (benzyl 
ether,  m.  p.  49-5°),  and  2  :  4 - dibenzylph enol,  b.  p.  252— 
254°/10  mm.  (x-naphthylur ethane,  m.  p.  143—144°). 
When  hydrogen  chloride  alone  is  used  as  catalyst, 
benzyl  chloride  is  also  present  in  the  product.  2  : 4- 
Dibenzylphenol  was  synthesised  from  benzyl  chloride 
and  the  sodium  derivative  of  4 -hydroxy diphenyl- 
methane  in  dry  toluene  (cf.  Claisen,  A.,  1925,  i,  655). 
2-Hydroxydiphenylmethane  and  2  :  6  -dibenzylphcnol, 
b.  p.  237*5 — 238°/10  mm.  (benzyl  ether,  m.  p.  65°; 
a  -  naphthylureth  ane,  m.  p.  165—166°),  are  obtained 
from  benzyl  chloride  and  sodium  phenoxidc  in  dry 
toluene.  Condensation  of  equi molecular  quantities 
of  phenol  and  anisole  with  benzyl  chloride  (1  mol) 
yields  2-  and  4-hydroxydiphenylmethanes,  2  : 4-di- 
benzylplienol,  4-methoxydiphenylmethano  (oxidised 
by  chromic  anhydride  to  4-metlioxybenzophenone), 
and  dibenzylanisole ,  the  benzyl  chloride  being  appro¬ 
priated  to  an  approximately  equal  extent  by  the 
phenol  and  anisole.  Rearrangement  of  phenyl  benzyl 
ether  in  presence  of  anisole  (1  mol.)  yields  the  same 
products.  Quinol  monomethyl  ether  and  benzyl 
chloride  with  zinc  chloride  at  100°  yield  2 -hydroxy- 
4-methoxjjdivhenylmeth ane .  m.  p.  77°. 

R.  K.  Callow. 

Condensation  products  of  dextrose  and  p- 
anisidine.  M.  Amadori  (Atti  R.  Accad.  Lincei, 
1929,  [vi],  9,  226 — 230). — -Like  p-phenet idine  (this 
vol.,  439),  p -anisidine  condenses  with  dextrose  giving 
two  isomeric  compounds,  C13H1906N  :  (1)  a  glucosidic 
compound,  m.  p.  86°,  [a]D  — 86y  and  (2)  a  compound, 
in.  p.  140°,  [a]j5  —28°,  having  the  constitution  of  a 
Schiff’s  base.  T.  H.  Pope. 

2  :  5-Dicliloropttenetidin  e.  G.  Bargellini  and 
(Sigka.)  L.  Monti  (Atti  R.  Accad.  Lincei,  1928,  [vi], 
8,  590 — 593 ;  cf.  this  vol.,  438). — The  dicliloro- 
phenetidine  obtained  by  treating  phenacetin  in  acetic 
acid  solution  with  nascent  chlorine  and  hydrolysing 
the  resulting  dichloroplienacetin  (cf.  Revcrdin  and 
During,  A.,  1899,  i,  266)  yields  2  : 5-diclilorobenzo- 
quinone,  m.  p.  161°  (cf.  Levy  and  Schulz,  A.,  1882, 
509),  when  converted  into  the  2  :  5 -dichloro -4-amino- 
phenol,  m.  p.  178 — 179°,  and  then  oxidised,  so  that 
it  is  the  2  :  5-diehloro-compound.  2  :  5-Dichloro- 
phenetidine  condenses  with  2  :  4-dinitrochlorobenzene, 
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giving  2  :  5-dichloro-2f :  4' -dinitro-4-eihoxydiphenyl- 
amine,  m.  p.  136 — 138°,  and  gives  a  piperonylidene 
derivative,  m.  p.  148°.  T.  H.  Pope. 

Constitution  of  some  dicMorophenetidmes, 
G,  Bargellini  (Gazzetta,  1929,  59,  16 — -32).— See 
this  voL,  438,  and  preceding  abstract. 

6 -Amino -m- ere  sol  and  derivatives*  M.  T. 
Bogert  and  G.  H.  Connitt  (J.  Amer.  Chem.  Soe., 
1929,  51,  900 — 915). — Acetylation  of  6-amino- m- 
cresol  [hydrochloride ;  salicylidene ,  m.  p.  Ill — 111-5° 
(+EtOH,  m.  p.  92*5°),  18-chloroacetyl ,  in.  p.  133°, 
and  phthalyl ,  m.  p.  204°,  derivatives]  in  presence  of 
water  gives  6-aeetaniido-m-eresol  (Staedel  and  Kolb, 
A.,  1891,  186),  converted  by  hypochlorite  into  2  :  4- 
dich loro-6-acelimidoto luquinone ,  m.  p.  159 — 159*5°, 
from  which  2  : 4-dichloro-^-toluquinone  and  2  :  4-di- 
chIoro-6-acetamido-m-cresol  were  prepared  (cf.  Rai- 
ford,  A.,  1914,  i,  524).  Nitration  of  6-acetamido- m* 
tolyl  acetate ,  m.  p.  127*5 — 128°,  in  acetic  anliydride 
below  5°  gives  {a)  a  5 -m£ro- derivative,  in.  p.  190 — 
190*5°,  hydrolysed  by  potassium  carbonate  to 
5 -nitro -6-acetamido - m - cresol ,  m.  p.  188*5°,  and  (b)  a 
little  2  :  4-di?iitro -6-acetamido-m -cresol  (I),  m.  p.  231°, 
hydrolysed  by  hydrochloric  acid  to  2  :  4-dinitro-6- 
araino-m- cresol,  m.  p.  166*5 — 167*5°  {hydrochloride, 
deeomp.  200°;  diacetyl  derivative,  m.  p.  170*5° ;  cf. 
Nietzki,  A.,  1891,  308).  The  sodium  salt  of  6-benzyl- 
ideneamino-m- cresol,  m.  p.  135*5°,  gives  with  ethyl 
bromide  or  sulphate  an  ethyl  ether ,  b.  p.  215—217°/ 
20  mm.,  hydrolysed  by  acid  to  6-amino-m4olyl  ethyl 
ether,  b.  p.  253—255°  (hydrochloride,  m.  p.  212°,  de¬ 
comp.  from  200° ;  salicylidene,  in.  p.  48*5°,  cliloro- 
acetyl ,  m.  p.  140*5— 141  mlicoyl,  m.  p.  153*4— 

154°,  oxalyl,  m.  p.  205°,  and  phthalyl,  m.  p.  140*5°, 
derivatives),  which  gives  an  acetyl  derivative,  m.  p. 
118*5°  (N-carbethoxy methyl  derivative,  b.  p.  210— 
2l2*5°/22  mm.).  This  yields  with  hypochlorite  a 
2  : 4-dich foro-derivative,  m.  p.  162*5 — 163°,  hydrolysed 
to  2  ;  4  -  dich  loro  -  6  -amino  -m  -tolyl  ethyl  ether,  m.  p.  244°, 
darkening  from  220°,  and  with  nitric  and  acetic  acids 
i-nitro-,  m.  p.  192*5—193°,  and  a  little  5 -nitro-,  m.  p. 
160°,  derivatives,  which  are  hydrolysed,  respectively, 
to  4-nitro-,  in.  p.  86—87°  (hydrochloride,  decomp.  249°, 
darkening  from  240°),  and  5-nitro m.  p.  101 — 101*5° 
(hydrochloride,  deeomp.  200—240°),  -6 -amino-m4olyl 
ethyl  ethers.  Further  nitration  of  the  acetyl  deriv¬ 
ative  affords  4  : 5-dinitro-6-acetamido-m4olyl  ethyl 
ether,  m.  p.  257—258°.  The  sodium  salt  of  I  (above) 
is  converted  by  ethyl  sulphate  into  2  : 4-dinitro-6- 
acetamido-m 4olyl  ethyl  ether,  m.  p.  167 — 167*5°, 
hydrolysed  to  the  6 -amino- compound,  m.  p.  96 — 97° 
(hydrochloride,  deeomp.  195 — 497°).  4  :  6-Diacet- 

amido-m-iolyl  ethyl  ether ,  m.  p.  200 — 200*5° ;  3 -hydr- 
oxy-3' -ethoxy-6  :  6 ' -azololume,  m.  p.  132*5°;  3  :  3'-di- 
ethoxy-6  :  6' -azotoluene,  m.  p.  149*5°,  and  2 -acefamido- 
^-hydroxy  ethoxy  toluene,  m.  p.  117 — 117*5°  (acetyl 
derivative,  in.  p.  117°),  are  described.  Unsuccessful 
Attempts  have  been  made  to  convert  these  derivatives, 
many  of  which  arc  of  therapeutic  interest,  into  hetero¬ 
cyclic  compounds.  H.  E.  F.  Notton. 

Reduction  of  naphthol-yellow  by  stannous 
chloride.  J.  G.  F.  Druce  (Chem.  News,  1929, 138, 
209). — When  naphthol -yellow  is  reduced  by  a  hot 
solution  of  stannous  chloride  in  hydrochloric  acid,  the 


3 -chlorosiannaie.  m.  p.  about  112°,  of  3  :  4-diamino - 
^-naphthol-6-sulphonic  acid  is  produced. 

H.  Burton. 

o -Thi olphenylliy drazine .  P.  C.  Guha  and  T.  N. 
Ghosh  (J.  Indian  Inst.  ScL,  1929,  12  A,  31—36). — 
Attempts  to  convert  o-aminothiophenol  into  o-thiol- 
phenylhydrazine  through  2  : 2'-diaminodiphenyl  di¬ 
sulphide  by  reduction  of  its  bisdiazonium  chloride 
failed.  The  latter  does  not  interact  with  aniline  or 
potassium  ethyl  xanthate,  but  decomposes  in  presence 
of  water,  giving  2  :  2'-dihydroxydiphenyl  disulphide 
and  diphenylene  disulphide  2  :  2* -oxide, 

CGH4<^?g>CcH4,  b.  p.  231°  (deeomp.  200—210°). 

Failure  to  nitrosate  2  :  2f -diaceiamidodiphenyl  di¬ 
sulphide,  m.  p.  154°,  is  recorded.  2 -Pkenyl-5  ;  6- 
benzo-l  :  3  :  4 -iliiodiazine,  in.  p.  109°,  obtained  by 
fusing  together  sulphur  and  benzoylphenylhydrazine, 
decomposes  when  fused  with  potassium  hydroxide, 
hydrogen  sulphide  and  benzoic  acid  being  among  the 
reaction  products.  R.  J.  W.  Le  Fevre. 

Condensation  products  from  in-  or  p-creeol 
and  aliphatic  ketones.  Alkylisopropylphenols 
and  alkylated  comnarans.  Chem.  Farr,  auf 
Actien  (vorm.  E.  Scherino).— Seo  B.,  1929,  236. 

Introduction  of  thiocyano-groups  into  organic 
compounds.  I.  G.  Farbenind.  A.-G.— See  B., 
1929,  236. 

Production  of  Ar»monoaIkyl  derivatives  of 
aminophenols.  W.  Traube  and  E.  Hellriegel. 
—See  B.,  1929,  236. 

Manufacture  of  halogenated  organic  com¬ 
pounds  [aromatic  snlphonaxylamides  and  aryl- 
amines],  Comp.  Nat.  Mat.  Col. — See  B.,  1929, 
276. 

Manufacture  of  2  : 3-aminonaphthol  and  de¬ 
rivatives.  I.  G.  Farbenind.  A.-G. — See  B.,  1929, 
276. 

Importance  of  acetone  and  boric  acid  methods 
in  the  study  of  alicyclic  1  :  2-diols*  C.  J.  Maan 
(Rec.  fcrav.  cliim.,  1929,  48,  332 — 350) . — Oxidation 
of  substituted  q/cfohexcncs  with  potassium  perman¬ 
ganate  in  presence  of  alcohol  and  magnesium  sulphate 
solution  at  — 50°  to  —40°  gives  the  corresponding 
cis- 1  :  2-diois  in  20 — 30%  yield.  When  the  cyclo- 
hexenes  (or  eyefopentenes)  are  oxidised  with  per- 
bcnzoic  acid  in  chloroform  solution  the  corresponding 
oxides  result.  These  are  hydrated  (usually  by  shak¬ 
ing  with  cold  0*02i\f-hydroehloric  acid)  giving  the 
corresponding  tram- 1  :  2-diols.  1  -PhenylcycZohexene- 
1  :  2 -oxide  yields  a  mixture  of  the  cis-  and  irans- 
glycols  when  hydrated  with  0*05 A-sulph uric  acid. 

I  -  Phenyl  cyc/opentene  - 1  :  2-oxide  could  not  be  con¬ 
verted  into  the  diol.  Condensation  of  cis- 1  :  2-diols 
with  acetone  in  presence  of  concentrated  sulphuric 
acid  affords  the  isopropylidene  ethers.  The  following 
are  described  :  l-meihyhyclopentane-l  :  2 -diol  iso- 
propylidene  ether,  b.  p.  157*5 — 157*8°/760  mm.,  di& 
0*9469,  5tj)  1*4300;  l-phenylcyc\openiane-l  :  2-diol 
iso propylidene  ether ,  m.  p.  52*5 — 53*5° ;  l-methylcyclo- 
hexane- 1  : 2 -diol  isopropylidene  ether ,  b.  p.  183*5— 
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184°/760  mm.,  d 10  0-9701,  n™  1-4496;  l^ew^cyclo- 
7tea:a7ie-l  :  2-diol  iso propylidene  ether ,  b.  p.  155—157°/ 
18  mm.,  cF  1*066,  1-5304.  The  fra?i£-diols  do  not 

furnish  zsopropylidene  derivatives.  The  specific  con¬ 
ductivity  of  boric  acid  is  increased  by  the  addition 
of  cis- 1  - methylcyclopentane- 1  :  2-diol,  but  is  lowered 
by  the  irans -derivatives.  The  conductivity  is  also 
lowered  by  addition  of  either  the  cis-  or  trans- forms 
of  1 -methyl-  and  1 -phenyl -cyclohexane- 1  :  2-diols. 
Treatment  of  cis- 1  -methylc?/clopentane-  and  1 -methyl - 
cyclohexane- 1  : 2-diols  with  a  saturated  aqueous 
solution  of  boric  acid  and  50%  potassium  hydroxide 
solution  gives  the  potassium  salts  of  the  resulting 

boric  acid  complexes,  C6H10<^>B*OK,4H2O  and 

C7H1^<^>B-0K}4H20,  respectively.  In  aqueous 

solution  these  salts  undergo  hydrolysis,  since  con¬ 
tinuous  extraction  with  chloroform  furnishes  the  free 
diol.  The  degree  of  hydrolytic  dissociation  is,  how¬ 
ever,  much  smaller  for  the  cyclopentane  than  for  the 
cyclohexane  derivative :  the  same  relationship  is 
also  found  for  the  corresponding  1 -phenyl  deriv¬ 
atives.  Addition  of  trans- 1  -methylcyclopentane-  and 
- 1  - methylc ycloliexane- 1  :  2-diols  to  potassium  borate 
docs  not  result  in  the  formation  of  any  complex, 
cis-  l-Phenylcyelopentane- 1  ;  2-diolboric  acid, 
CnH1202B-0H,  m.  p.  107 — 110°,  is  obtained  by 
treating  the  diol  with  boric  acid  in  aqueous  solution. 
The  boric  acid  complex  from  the  same  diol  described 
by  Coops  (Diss.,  Delft,  1928,  91)  has  the  composi¬ 
tion  [(CnH1202)2B]H.  Neither  of  the  1-phenylcyclo- 
hexanc-1  : 2-diols  gave  boric  acid  complexes. 

It  is  shown  that  the  decomposition  constant  of  the 
diol-borate  complex  is  smaller  in  borate  solution  than 
in  boric  acid,  and  conductivity  measurements  should 
be  carried  out  in  the  former.  H.  Burton. 

Action  of  sulphites  on  aromatic  amino-  and 
hydroxy-compounds*  XIII.  Action  of  sulphites 
on  resorcinol  (synthesis  of  wt-hydroxyazo^dyes), 
p-phenylenediamine  and  its  derivatives.  H.  T. 
Bucheeer  and  E.  Hoffmann  (J.  pr.  Chem.,  1929, 
[ii],  121,  113 — 152). — By  prolonged  heating  of 
resorcinol  with  sodium  hydrogen  sulphite  solution,  a 
sodium  sulphurous  ester  of  resore inolsulphonic  acid 
(I)  is  formed.  This  reacts  very  slowly  with  aqueous 
ammonia,  forming  probably  a  sulphite  compound  of 
sodium  o-hydroxysulphanilate.  Interaction  of  resor¬ 
cinol,  sodium  hydrogen  sulphite,  and  phenylhydrazine 
in  boiling  aqueous  solution  gives,  in  small  yield,  a 
hydrogen  sulphite  compound  of  3-hydroxyazobcnzene- 
4-sulphonic  acid  (sodium  salt).  The  yellowish-red 
dye  is  turned  blue  by  mineral  acid .  It  is  decomposed  by 
boiling  sodium  hydrogen  sulphite  solution  into  aniline 
and  (?)  m-aminophenol-6-sulphonic  acid.  It  is 
obtained  in  better  yield  from  phenylhydrazine  and  I, 
When  p-phenylenediamine  is  boiled  with  an  equivalent 
of  resorcinol  in  sodium  hydrogen  sulphite  solution  or 
with  a  solution  of  I  good  yields  of  p-amino-m- 
hydroxyd iphenylamine-yy' -sulph on  ic  acid,  darkening  at 
180°  and  charring  at  270°  (benzoyl  derivative,  m.  p, 
107°),  are  obtained,  from  w*hieh,  by  diazotisation  and 
coupling,  various  azo-dyes  were  prepared. 

No  reaction  occurs  between  acetyl-p-phenylencdi- 


amine,  jp-aminophenol,  or  p-aminosalicylie  acid  and 
resorcinol-sodium  hydrogen  sulphite  mixture. 

ra-Phenylenediamine  by  interaction  with  aqueous 
sodium  hydrogen  sulphite  loses  ammonia  giving  the 
same  product  as  is  obtained  directly  from  resorcinol. 
m-Tolylenediamine  also  loses  ammonia,  but  from  the 
character  of  the  azo-dye  obtained  by  coupling  the 
product  with  diazotised  p-nitroaniline,  does  not 
appear  to  form  a  sulphonic  acid.  Phenol  is  unat¬ 
tacked  by  sodium  hydrogen  sulphite  solution  even  in 
the  presence  of  -phenylenediamine. 

By  the  action  of  ^-phenylenediamine  on  I  :  4-, 

I  :  5-,  and  1  :  G-naph thylaminesulphonic  acids  and 
1:2: 4-amincnaphtholsuiphonic  acid  in  the  presence  of 
sodium  hydrogen  sulphite  solution  the  corresponding 
p-aminaphmylnapkthylaminesulphonic  acids  and  1-p- 
aminophenylamino-2-naphiholA-sulphonic  acid  (which 
readily  undergoes  oxazine  ring  formation  by  oxid¬ 
ation)  respectively  are  obtained.  The  benzoyl  deriv¬ 
ative  of  p -am inophenyl-a-naphthylamine- 6 -sulphonic 
acid  couples  with  diazotised  p-nitroaniline  to  give  a 
bluish-violet  dye.  R.  J.  W.  Le  FiwRE. 

Cholesterol  and  phytosterol  and  the  spectro¬ 
scopy  of  the  colour  reactions  of  the  sterols  in 
general.  J.  Mom  (J.  S.  African  Chem.  Inst.,  1929, 
12,  1 6 — 20 ) . — Spectroscopic  examination  of  the 

closely  similar  colour  reactions  of  cholesterol  and 
sitosterol  shows  that  there  is  a  slight  difference  in  the 
position  of  the  bands ;  these  sterols  are  therefore  not 
exactly  isomeric.  The  reactions  of  ergosterol,  zymo¬ 
sterol,  and  coprosterol  are  also  described. 

F,  R.  Ennos. 

Oxidation  of  cholesterol.  Mechanism  of  oxid* 
ation  with  chromic  acid*  S.  Minovjci  and  M. 
Vanghelovici  (Bull.  Acad.  ScL  Roumaine,  1929, 11, 
20 — 25). — See  this  vol.,  440. 

Transformation  of  cholesterol  by  X-rays, 
A.  H.  Roffo  and  L.  M.  Correa. — See  this  vol.,  523. 

Mobile  anion  tautomerism.  III.  Activation 
of  three-carbon  anionotropic  systems  by  alkyl 
and  aryl  groups.  H.  Burton  (J.C.S.,  1929,  455 — 
458). — When  a  solution  of  a -me&hylattyl  p -nitro- 
benzoate,  m.  p,  43—44°,  in  acetic  anhydride  is  boiled 
for  24  hrs.  no  interconversion  into  the  y-substituted 
allyl  ester  occurs,  as  with  the  corresponding  phenyl 
derivative  (A.,  1928,  880).  The  activation  of  the 
three-carbon  anionotropic  system  by  the  methyl 
group  is,  therefore,  small.  Magnesium  phenyl 
bromide  reacts  with  crotonaldehyde  yielding  a  -phenyl- 
y-meihylallyl  alcohol,  b.  p.  121*5 — 123*5°/14  mm., 
which  when  acctylated  with  boiling  acetic  anhydride 
affords  y -phenyl- a-meihylattyl  acetate  (I),  b.  p.  141— 
144°/15  mm.,  showing  that  activation  by  the  phenyl 
group  predominates.  Hydrolysis  of  I  with  alcoholic 
potassium  hydroxide  gives  y-phenyl-  a-methylallyl 
alcohol  [phenylcarbimide  derivative,  m.  p.  92—93° 
(lit.  94—95°)],  also  acetylated  to  I,  whilst  treatment 
with  ozone  in  chloroform  solution,  and  subsequent 
decomposition  of  the  ozonide  with  boiling  water, 
affords  benzoic  and  pyruvic  acids.  The  activation 
of  three-carbon  prototropic  systems  by  the  phenyl 
group  (Ingold  and  Shoppee,  this  vol.,  556)  in  addition 
to  the  anionotropic  systems  show's  that  the  phenyl 
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group  is  able,  by  tautomeric  electron-displacements 
of  either  sign  promoted  by  the  requirements  of  the 
system,  to  absorb  an  electric  charge  of  either  sign 
produced  by  the  ionisation  of  an  attached  atom  or 
group,  H.  Burton. 

Dehydration  of  s»disu±istituted  ag-glycols  and 
the  isomerisation  of  the  corresponding  ethylene 
oxides,  Influence  of  the  affinity  capacities  of 
cyclic  and  aliphatic  radicals,  (Mlle.)  J.  Mvy 
and  F.  Gombinska  (Compt.  rend.,  1929,  188,  711 — 
713). — In  continuation  of  previous  work  (A.,  1927, 
662),  the  following  pairs  of  glycols  and  ethylene 
oxides  are  found  each  to  yield  the  same  ketone  in 
accordance  with  theory  :  y-phenylpropane-  gy-diol 
and  a-phenyl-Att-propylene  oxide  give  benzyl  methyl 
ketone ;  S-phenylbutane-y3-diol  and  oc-phenyl-Aa- 
butylene  oxide  give  benzyl  ethyl  ketone;  e-phenyl- 
pentane-fe-diol  and  a-phenyl-Aa-n-amylene  oxide  give 
benzyl  propyl  ketone ;  8-phenyl- g-methylbutane-y3- 
diol  and  a-phenyl -y -methyl- Aa-n- butylene  oxide  give 
benzyl  isopropyl  ketone ;  ay-diphenylpropane-ag-diol 
and  ay-diphenylpropylene  oxide  give  dibenzyl  ketone ; 
a-p-methoxyphenylpropane-ap-diol  and  a-p-methoxy- 
phenyl  -  A  “-propylene  oxide  give  p-methoxybenzyl 
methyl  ketone ;  a-p  -meth oxyphenylbu t ane -  a  g  -  diol  and 
a-p-methoxyphenyl-  Aa-n-butylene  oxide  give  p-meth- 
oxybenzyl  ethyl  ketone ;  a-p-methoxyphenylpentane- 
ap-diol  and  a-p-methoxyphenyl-Aa-n-amylene  oxide 
give  p-methoxyphenyl  propyl  ketone. 

G.  A.  C.  Gough. 

Stovaine.  I.  Ribas  and  A.  Rancano  (Anal.  Fis. 
Quim.,  1928,  26,  430—434). — The  relationship  of  the 
optically  inactive  “  stovaine  ”  (hydrochloride  of 
methylethyldimethylaminomethylcarbinol  benzoate) 
to  the  d-  and  /-forms  (A.,  1928,  49)  has  been  investig¬ 
ated.  Inactive  stovaine  is  found  to  be  a  true  racemic 
compound.  The  saturated  solution  of  the  racemate 
in  brine  readily  dissolved  either  active  form.  The 
m.  p.  curve  of  mixtures  of  the  d-  and  Worms  is  of 
the  characteristic  symmetrical  type  corresponding 
with  the  formation  of  a  racemate,  m.  p.  175°,  with 
eutectics  at  172°.  r-Stovaine  has  df  1*1860,  whereas 
/-stovaine  has  df  1*1698.  Dilatometric  measure¬ 
ments  show  that  the  racemate  is  stable  between  —10° 
and  170°,  the  range  of  observation. 

R.  K.  Callow. 

Di-  and  tetra-hydro-g-maphthoic  acids  obtained 
by  catalytic  hydrogenation.  A.  Le6n  and  A. 
Charro  (Anal.  Fis.  Quim.,  1928,  26,  423 — 429 ;  cf. 
Ranedo  and  Leon,  A.,  1928,  173). — Catalytic  hydro¬ 
genation  of  g-naphthoic  acid  was  carried  out  in  acetic 
acid  solution  in  presence  of  platinum  oxide-platinum- 
black.  Using  1  mol.  of  hydrogen,  two  new  dihydro- 
^naphthoic  acids  were  obtained,  one,  rti,  p.  140— 
141°  ( chloride ,  b.  p.  181 — 182°/29  mm.,  amide ,  m.  p. 
191°),  and,  in  small  quantity,  a  second,  m.  p.  132— 
133°  ( chloride ,  b.  p.  182°/25  mm.,  amide,  hi.  p.  133— 
134°).  Hydrogenation  by  2  mots,  of  hydrogen  yielded 
a  single  product,  a  new  tetrakydro-$-naphthoic  acid, 
m.  p.  153°  { chloride ,  b,  p.  196— 197°/50  mm. ;  amide , 
m.  p,  139°),  wliich  was  also  obtained  by  hydrogen¬ 
ation  in  aqueous  alkaline  solution  and  by  further 
hydrogenation  of  the  dihydro-acid  of  m,  p.  132— 
133°,  Hydrogenation  of  Sowinski’s  tetrahydro-g- 


naphthoic  acid,  m.  p.  97°  (A.,  1891,  1380),  or  of  the 
new  tetrahydro-acid  yielded  deeahydro- g-naphthoic 
acid,  m.  p,  72 — 76°,  identical  with  the  product  of 
complete  hydrogenation  of  g-naphthoic  acid  (loc.  cit .). 

R.  K.  Callow. 

^-Phenyl-  A^'-heptatrienoic  acid.  D.  Vor- 
lander  and  E.  Daehn  (Rer.,  1929,  62,  [J5j,  545 — 
549;  cf.  Engelberg,  Diss.,  Berlin,  1914). — 3-Phenyl- 
Aar-pentadienal  is  converted  by  malonie  acid  in 
presence  of  aqueous-alcoholic  ammonia  or  pyridine 
into  e-phenyl- A^s-pentadienylidenemalonic  acid, 
Ph*[CHICH]2,CHIC(C02H)2,  in.  p.  about  191°  (corr. 
decomp.)  according  to  the  rate  of  heating,  which 
passes  in  acetic  anhydride  at  120 — 130°  into  ^-phenyl- 
A«ye_heptatrienoic  acid,  m.  p.  I  about  199°,  II  189 — 
190°  (corr.).  In  chloroform  the  acid  absorbs  3  mols. 
of  bromine  without  marked  evolution  of  hydrogen 
bromide.  The  potassium,  sodium,  and  ammonium 
salts,  methyl  ester,  m.  p.  114°  (corr.),  ethyl  ester,  m.  p. 
91°  (corr.),  chloride,  anilide,  m.  p.  213°  (corr.),  p -iolu- 
idide,  m.  p.  209°  (corr.),  p -anisidide,  m.  p.  203—204° 
(corr.),  and  p -phenctidide,  m.  p.  210—211°  (corr.), 
are  described.  Reduction  with  sodium  amalgam 
appears  to  give  a  tetrahydro-product. 

Luminescence  phenomena  do  not  appear  definitely 
related  to  the  more  or  less  saturated  state  of  the 
compounds.  The  tctrabromide  of  y>-methoxyphenyl- 
pentadienoic  acid  phosphoresces  ahnost  more  strongly 
than  the  doubly- unsaturated  acid.  Anisic  acid  phos¬ 
phoresces  at  least  as  strongly  as  p-methoxycinnamic 
acid  or  methyl  phenylheptatrienoate,  whereas  benzoic 
acid  is  less  powerful  than  cinnamic  acid.  The 
luminescence  phenomena  vary  with  the  position  of 
the  double  linking.  Complete  hydrogenation  has 
a  weakening  effect,  but  the  rule  is  not  without  excep¬ 
tion.  The  condensation  products  of  amines  and 
aldehydes  appear  black  in  the  light  of  the  quartz- 
mercury  lamp  whether  they  contain  more  or  fewer 
GIG  linkings  or  methoxy -groups.  Ethyl  $?-azoxy- 
cinnamate  appears  black.  Phenylhy dr az ones  shine 
brightly  and  anilides  and  anisidides  of  acids  appear 
more  or  less  bright.  H.  Wren. 

Amino-derivatives  of  hydroxybenzoic  acids. 
E.  Puxeddu  (Gazzetta,  1929,  59,  10 — 15). — The 
preparation  of  5 -aminosalicylic  acid  by  the  reduction 
of  benzeneazosalieylic  acid  {acetyl  derivative,  m.  p. 
145°)  by  phenylhydrazine  (cf.  A.,  1906,  8,  995}  is 
repeated ;  o-tolueneazosalicylic  acid,  m.  p.  186°  (ob¬ 
tained  from  diazotised  o-toluidine  and  salicylic  acid) 
is  also  used,  with  advantage.  5-Aminosalicylic  acid 
{diacetyl  derivative,  m.  p.  184°)  can  be  converted  into 
the  5-hydroxy-compound  (gentisic  acid)  by  preparing 
diazosalicylic  acid  (explodes  at  162° ;  cf.  Goldberg, 
A.,  1879,  928),  and  heating  this  in  dilute  sulphuric 
acid .  Similarly,  6-benzeneazo-ra-hydroxybenzoic 
acid  is  reduced  by  phenylhydrazine  to  6-amino-m- 
hydroxybenzoic  acid  (darkens  235°,  decomp.  252°; 
cf.  Limpricht,  A.,  1891,  1037),  which  may  be  converted 
into  the  diazo-compound  (explodes  169°) ;  this  also 
when  heated  in  dilute  sulphuric  acid  gives  rise  to 
gentisic  acid.  E.  W.  Wignall. 

Syntheses  in  the  ammo-acid.  group.  II. 
a-AmsyKdeneamino-g-lactones.  G.  Minunnt  and 
S.  D’Urso  (Gazzetta,  1929,  59,  32 — 39).— The  con- 
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densation  of  aldoximes  with  g-ketonic  esters  in  the 
presence  of  phosphoric  acid  (cf.  A.,  1928,  1245)  is 
effected  with  a-anisaldoxime. 

[With  V.  Bellecci.] — With  ethyl  acetoacetate, 
this  gives  a- anisylideneaminocrotono-$-lactone ,  m.  p. 
179 — 180°,  which  is  readily  decomposed  by  phenyl- 
hydrazine  or  by  alkali. 

[With  I.  Ottaviano.] — With  ethyl  benzoylaeetate, 
the  product  is  a.-anisylideneami?iocmnamo^-lactone, 
m.  p.  166 — 166*5°,  which  is  similarly  decomposed. 

E.  W.  WlGNALL. 

Syntheses  in  the  amino-acid  group.  III. 
Behaviour  of  a  -  arylideneaminocinnamo  -  g  - 
lactones  with  phenyihydrazme  and  with  hydr- 
oxylamine.  New  method  for  the  replacement 
of  hydrogen  by  the  amino-group.  G.  Minunni 
[with  I.  Ottaviano  and  V.  Spina]  (Gazzetta,  1929, 
59,  116-^-128). — In  an  attempt  to  hydrolyse  off  the 
arylidene  group  from  a-arylideneaminocinnamo-g- 
laetones,  it  was  found  that  the  lactone  ring  was  also 
affected.  Thus  the  product  from  the  benzylidene 
derivative  is  a-amino-  ^-hydroxy  cinnamic  acid  phenyl- 
hydrazide ,  in.  p.  148—149°  (decomp.),  which  has  the 
formula  (cf.  A.,  1928,  1245) ;  benzalde- 

hydephenylhydrazone  is  also  formed.  The  anisyl- 
ideno  derivative  (cf.  preceding  abstract)  gives  rise  to 
the  same  phenylhydrazide,  with  anisaldehydephenyl- 
hydrazone. 

Hydroxylamine,  on  the  other  hand,  does  not  open 
the  lactone  ring,  and  when  it  reacts  with  a  suspension 
of  a-benzylidene-  or  a-anisylidene-aminocinnamo- g- 
lactone  in  alcohol,  a-aminocinnamo-$-lactom,  m.  p. 
154 — 154-5°  (after  darkening),  is  produced,  together 
with  the  oxime  of  the  respective  aldehyde.  Con¬ 
densation  with  an  araldoxime  and  treatment  with 
hydroxylamine  thus  gives  a  new  method  by  which, 
in  certain  compounds,  hydrogen  may  be  replaced  by 
the  amino-group.  E.  W.  Wignall. 

Mobility  of  symmetrical  triad  (prototropic) 
systems.  IV.  Mobility  in  simple  three-carbon 
system  terminated  by  aryl  groups.  C.  K.  Ingold 
and  0.  W.  Shofpee  (J.C.S.,  1929,  447 — 455) —Con¬ 
densation  of  sodium  g  -p -m  et  h  o  xyphenylprop  ion  ate 
with  benzaldehyde  in  presence  of  acetic  anhydride  at 
15(4—170°  gives  a  mixture  of  a -p-methoxy benzyl- 
cinnamic  acid  (la),  m,  p.  165-5°,  and  y-phenyl-a-p- 
methoxyphenyl-A^-propene  (Ila),  having  b.  p.  179 — ■ 
lS0°/3  mm.,  1*60246,  when  regenerated  from  its 
dibromide,  m.  p.  94°  (cf.  Ingold  and  Piggott,  J.C.S., 
1922,  121,  23S1).  by  treatment  with  zinc  dust  and 
alcohol.  Similar  condensation  of  sodium  g-phenyl- 
propionate  and  anisaldehyde  yields  p-methoxy- a- 
benzylcinnamic  acid  (16),  and  a-phenyl-y-p-methoxy- 
phenyl-A^-propene  (116),  b.  p.  185 — 186°/3  mm., 
1*60598  {dibromide,  m.  p.  119°).  Interconversion  of 
la  and  16  occurs  when  either  substance  is  boiled  with 
alcoholic  sodium  ethoxide  and  the  equilibrium  values 
are  44%  of  the  former  and  56%  of  the  latter.  Similar 
equilibration  of  Ila  and  116  with  l*45Ar-alcoholic 
sodium  ethoxide  at  85°  gives  a  mixture  containing 
29*5%  of  the  former  and  70*5%  of  the  latter,  the 
proportions  being  determined  refractometrically.  The 
coefficient  of  the  velocity  of  interconversion  (jfcj+jtg) 
is  0*79  hr.-1,  and  the  equilibrium  ratio  £j/£2  is  0*42. 


Methyl  &-p-methoxybenzylcimiamate,  b.  p.  237: — 238°/ 
14 — 15  mm,,  71^  1*60221,  and  methyl  p-methoxy-v.- 
benzylcinnamate ,  b.  p.  245°/ll— 12  mm.,  m.  p.  55°, 
are  only  slowly  interconverted  by  methyl-alcoholic 
sodium  methoxide  at  100°,  but  ethyl  «-p -methoxy- 
benzylc innaynate  (Ilia),  b.  p.  235°/13 — 14  mm,, 
1*58972,  and  ethyl  p- nietlwxy-c^-benzylcinnamate  (IXX6), 
b.  p.  240— 241°/10— II  ram.,  m.  p.  45°,  are  equili¬ 
brated  by  heating  with  l*45AT-alcoholic  sodium 
ethoxide  into  43*5%  of  Ilia  and  56*5%  of  IH6. 
The  velocity  coefficient  is  0*0585  hr.-1,  and 

the  equilibrium  ratio  (k1/k2)  is  0*770.  The  above 
substances  are  not  interconverted  by  boiling  with 
alcoholic  potassium  hydroxide  (cf.  Ingold  and  Piggott, 
loc.  cit.).  H.  Burton. 

Goidsckmiedt’s  condensation  products  of  2- 
hydroxy-3-napMhoic  acid  with  aromatic  alde¬ 
hydes  and  their  relationships  to  the  triphenyl- 
methane  group.  M.  Rebek  and  V.  Kramarsic 
(Ber.,  1929,  62,  [jB],  477 — 487). — In  presence  of  dry 
hydrogen  chloride,  methyl  2-hydroxy- 3-naphthoate 
and  p-dimethylaminobenzaldehyde  condense  in  ether, 
affording  the  hydrochloride  of  methyl  2-hydroxy-bd- 
chloro-p-dimethylaminobenzyl-3-naphthoate, 
C02Me*C10H5(6H)*CHCl,C6H4,NMe2,HCl,  decomp. 
above  200° ;  attempts  to  isolate  the  corresponding 
dye  salt  were  unsuccessful.  The  chlorine  atom  is 
unusually  mobile.  The  compound  is  converted  by 
successive  treatment  with  aqueous  acetone  and 
sodium  hydrogen  carbonate  into  methyl  2-hydroxy -l-z* 
hydroxy- p -dimethylam  in  obenzyl-3 -naphthoate ,  m.  p. 
152—154°  after  becoming  discoloured  at  about  140° 
(picrate) ;  separation  of  the  hydrochloride,  m.  p.  173— 
175°,  from  acid  solutions  of  the  ester  could  not  be 
achieved,  but  the  compound  is  prepared  by  the 
action  of  a  small  proportion  of  water  on  the  chloro- 
compound  dissolved  in  acetone.  Methyl  alcohol 
followed  by  sodium  hydrogen  carbonate  converts  the 
chloro-eompound  into  methyl  2 -hydroxy- 1  - a-methoxij- 
p  -  dimethylaminobenzyl  -  3  -naphthoate,  m.  p.  (indef.) 
190°,  whereas  methyl  alcohol  alone  affords  the  corre¬ 
sponding  hydrochloride  oxonium  chloride, 
m.  p.  155—160°  (decomp.),  whilst  in  presence  of 
benzene  the  compound,  m.  p* 

(indef.)  82°  (decomp.),  is  produced.  Spontaneous 
loss  of  hydrogen  chloride  from  the  oxonium  compound 
leads  to  methyl  2 -hydroxy -Y-x-methoxy -p-dimethyl- 
aminobenzyl-Z-naphthoate  hydrochloride,  m.  p.  loo — 
160°  (decomp.),  preferably  prepared  by  the  suc¬ 
cessive  action  of  methyl  alcohol  and  acetone  on  the 
chloro-compound.  Triphenylmethyl  chloride  appears 
to  be  transformed  by  slightly  aqueous  acetone  into  a 
very  labile  oxonium  chloride  and  by  methyl  alcohol 
and  acetone  into  a  somewhat  more  stable  methyl- 
oxonium  chloride.  Methyl  2-hydroxy- 1  -  a-  methoxy- 
benzyl-3-naphthoate  hydrocldoride,  m.  p.  169°,  is  de¬ 
scribed.  Pyridine  and  aniline  with  methyl  2-hydroxv- 
l-a-chlorobenzyl-3-naphthoate  afford  the  compounds 
(C^H5N)Cl*CHPh*C1(>H5(OH)“CO.>Me  and 
(iNftBPh,HCl)*CHPh*C1(pB[5(0H)*C02Me,  m.  p.  ^  179°. 
The  action  of  water  on  triphenylmethyl  chloride  in 
pyridine,  of  hydrogen  chloride  on  triphenylcarbinol 
in  pyridine,  and  of  anhydrous  pyridine  on  triphenyl¬ 
methyl  chloride  gives  a  product  identical  with  the 
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a  triphenylcarbinol  hydrochloride  ,s  of  Helferieh  and 
others  (A.,  1925,  i,  790,  1269)  which  is  shown  to  be 
triphenylmethylpyridi o ium  chloride. 

The  action  of  copper  powder  on  methyl  2-hydroxy- 

1- a-chIorobenzyl-3-naphthoate  in  absence  of  oxygen 

and  moisture  gives  the  dimeride,  C38H30O6,  m.  p, 
223— 224°,  in  about  70%  yield.  The  compound 
[CO2Me*C10H5(OH)*CH(C0H4-NO2)”]2,  m.  p.  185— 
195°,  is  prepared  similarly,  H.  Wren, 

Relationship  between  substrate  and  enzyme. 
Influence  of  erepsin  and  trypsin-kinase  on 
polypeptides  and  related  compounds.  E.  Abder- 
ilildem  and  H.  Brockmann.  Relationship  be¬ 
tween  substrate  and  enzyme.  Influence  of 
erepsin  and  trypsin-kinase  on  polypeptides  and 
related  compounds,  E.  Abderhaldim  and  E. 
Schwab,  Specific  action  of  enzyme  complexes 
inhesion  of  polypeptides.  E.  Abderhadden  and  F. 
Schweitzer.  Behaviour  of  A7-sodium  hydroxide, 
erepsin,  and  trypsin-kinase  towards  polypeptides 
containing  a  3  : 5-halogen-substituted  tyrosine 
residue,  glycyl-d-tyrosme,  glycyl-dl-nitrotyros- 
inep  and  glycyl- dl -o- tyrosine.  E.  Abdbrhaldek 
smd  A.  Schmitz.— See  this  vol.,  604,  605, 

Synthesis  of  homogentisic  acid.  G.  Hahn  and 
W.  Stbnner  (Z.  physiol.  Chem.?  1929, 181,  88—100). 
—A  synthesis  of  homogentisic  acid  in  26%  final  yield 
is  described.  Quinol  monobenzoate  (Witt  and  John¬ 
son,  A.,  1893,  i,  571)  is  converted  by  shaking  with 
allyl  bromide  in  acetone  solution  in  the  presence  of 
anhydrous  potassium  carbonate  into  its  aUyl  ether, 
m.  p.  71 — 72°  (quinol  itself  yields  mainly  the  diallyl 
ether,  m.  p.  36—37°).  This  is  converted  by  dis¬ 
tillation  in  a  vacuum  (bath  temperature  130—280°) 
into  a  mixture  of  2-allylquinol,  and  its  mono-  and 
di-benzoate  (I),  m.  p.  107—108°,  the  latter  (57%  of 
the  theoretical)  being  separated  by  utilising  its 
smaller  solubility  in  ether.  Benzoyiation  of  the 
mixture  of  the  other  two  products  yields  a  further 
quantity  of  I,  which  is  converted  (yield  83%)  by 
ozonolysis  in  acetic  acid  at  80°  into  dibenzoylhomo- 
gmtmc  acid  (II),  m.  p.  180 — 181°  {methyl,  m.p.  125°, 
and  ethyl ,  m.  p.  130—131°,  esters).  Hydrolysis  of 
EC  with  2N -sodium  hydroxide  in  an  atmosphere  of 
nitrogen  gives  a  90%  yield  of  homogentisic  acid. 

J.  W.  Baker. 

Anomalies  of  condensation  and  ring-form¬ 
ation,  R.  Cornxjbert  and  C.  Borrel  (Compt.  rend., 
1929,  188,  919 — 921). — Two  isomerides  of  a-bonzyl- 
<mefchyladipie  acid,  m.  p.  103 — 106°  and  133 — 135°, 
when  treated  with  acetic  anhydride,  yield  samples  of 

2- benzyl -5 -met hylc yclopentanone  which  afford  the 

same  semicarbazone,  m .  p.  188 — 189°,  and  the  same 
kirakydropyrone  derivative,  m.p.  156’ 5°,  when  heated 
with  benzaldehyde  and  hydrochloric  acid.  It  was 
observed  by  Mohr  (A.,  1901,  i,  364)  that  the  corre¬ 
sponding  dimethyladipic  acids  appear  to  form  an 
equilibrium  mixture.  G.  A.  C,  Gough. 

Synthesis  of  y-phenylglutamic  acid,  A.  von 
Beznak  (Biochem.  Z.,  1929,  205,  414—419).- Ethyl 
?-chloro-a-phenylpropionate  was  condensed  with  ethyl 
sodiomalonato  and  the  resulting  ester,  a  viscous  oil, 
b*  p.  2I5°/15  mm.,  converted  by  ethyl  nitrite  in  the 
cold  into  the  ethyl  ester  (crystallised  with  difficulty) 


of  ix-oximino-y-phenylglutaric  acid ,  m.  p.  143*5° 
( benzoyl  derivative,  m.  p.  173 — 175°).  Reduction 
with  sodium  amalgam  gave  y-pkenylglutamic  acid, 
m.  p.  185°  (decomp.).  J,  H.  Birkinshaw, 

p-Amino-g-aryl-aliphatic  acids  from  aromatic 
aldehydes  and  malonic  acids.  W.  M.  Rodionov 
and  E.  A,  Rostovskaia  (J.  Amer.  Chem.  Soc,,  1929, 
51,  841— 847).— The  view  that  the  amino-acids 
formed  in  Knoevenagers  cinnamic  acid  synthesis  (cf. 
A.,  1927,  137,  451)  are  produced  by  the  condensation 
of  malonic  acids  or  esters  with  aldehyde-ammonias, 
and  not  from  ammonia  and  the  cinnamic  acids,  is 
supported  by  the  observation  that  the  latter  reaction 
(cf.  Engel,  A.,  1887,  793)  can  be  effected  only  under 
much  more  drastic  conditions  and  that  alkylmalonic 
esters  also  give  amino  -  derivatives ,  although  they 
cannot  give  cinnamic  acids.  Thus  ethyl  &-amino-a~ 
phenylpropane-$$~dicarboxylate  hydrochloride ,  m.  p. 
158°,  is  obtained  almost  quantitatively  from  benzalde¬ 
hyde,  ethyl  methylmalonate,  and  alcoholic  ammonia 
at  100°.  Hydrochlorides  of  the  following  are  obtained 
similarly  :  ethyl  a-amino- a-pipermylpropane -  pp  -  dt - 
carboxylate,  m.  p.  125—127°;  ethyl  a-amino- a-phenyl- 
and  -&-piperonyl-hutam-$$~dicarboxylatm,  m.  p.  166° 
and  157°.  The  p-aminopropionio  acids  obtained  by 
hydrolysing  these  esters  are  also  formed,  together 
with  unsaturated  acids  of  uncertain  constitution,  from 
the  alkylmalonic  acids,  aldehydes,  and  alcoholic 
ammonia  at  100 — 145°,  The  following  hydrochlorides 
of  p-ammopropionie  acid  derivatives  have  been  pre¬ 
pared  by  the  latter  method,  other  reaction  products 
being  given  in  parentheses  :  y-amino-y-phenylpropane- 
p -carboxylic,  m.  p.  225°  [acid,  C9H10O2,  m.  p.  173° 
(decomp.)] ;  y-amino-y-piperonylpropane-fy-carboxyli  c 
(acid,  C10I%O4J  m.  p.  201 — 202°);  S-amino- B-phenyl-n- 
butane-y-carboxylic,  m.  p.  249°  (acid,  CnH1202,  m.  p. 
107°) ;  ^-amino^-piperonyhn-butane-y -carboxylic, 

m.  p.  215°  (decomp.)  (acid,  C12HX204,  m.  p.  135°); 
y-a mino- aty-d iphenylpropane- ^-carboxylic,  m.  p.  222° 
[acid,  ClsH1402,  m,  p.  160°,  also  hydrocinnamic  acid 
and  (1)  a-amino-ay-diphenylpropane],  which  is  also 
obtained  from  benzhydramide  and  benzylmalonic 
acid  in  alcohol  at  100—125°;  and  y -amino- a-phenyl- 
y-piperonylpropane-$-carboxyli c  acids,  m.  p.  203—205° 
(acid,  C17H1404,  m.  p.  205°).  H.  E.  F.  Notton, 

p-Amino-p-arylethane-aa-dicarboxylic  ^  acids  ; 
mechanism  of  Knoevenagel  synthesis  of  cinnamic 
acids,  W.  M.  Rodionov  [with  V.  B.  Zbnkovich 
and  J.  A.  Holxeogqrzeva]  (J.  Amer.  Chem.  Soc., 
1929,  51,  847—852). — Primary  amines  may  be  sub¬ 
stituted  for  ammonia  in  the  synthesis  of  p-amino- 
propiomc  acids  described  in  the  preceding  abstract, 
but  secondary  amines  give  mainly  unsaturated  acids. 
At  the  ordinary  or  reduced  temperatures  benzalde¬ 
hyde  gives  with  malonic  add  and  amines  high  yields 
of  p -amino- p-phenylethane- oca- dicarboxylic  acids, 
which  decompose  when  warmed  into  mixtures  of 
cinnamic  acid  and  p-amino-p-phenylpropionic  acids 
in  proportions  varying  widely  with  the  conditions. 
Piperonal  gives  smaller  yields  of  the  primary  products 
and  veratraldehyde  only  the  cinnamic  acid.  p-Amino- 
P-arylpropionie  acid  hydrochlorides  also  decompose 
when  heated  with  hydrochloric  acid  into  p-aryl- 
alanines  and  with  sodium  acetate  into  cinnamic  acids. 
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Reactions  of  this  kind  may  account  for  the  presence 
of  these  last  in  natural  products.  The  following  are 
described :  fi-ethylainmo-fi-piperonylpropionic  add, 
m.  p.  198 — 200°  (nilroso-derivative,  m.  p.  136 — 13S°); 
p  -  dimethylamino  -  p  -  piperonylpropionic  add  hydro  - 
chloride ;  ^amino-fi-phenyl-,  m.  p.  148° ;  $ -piper  idyl- 
p -phenyb,  m.  p.  103—164°  (decomp.) ;  §-piperidyl-$- 
pipero7i7jl- ,  m.  p.  150 — 152° ;  $-etliylarnino-$-phenyl-, 
m.  p.  103 — 164°,  and  §-elhylamino-$-piperonyb,  m.  p. 
165 — 157°,  ~ethane-aot~dicarboxylic  adds. 

H.  E.  F.  Nottok. 

Phenylhydroxymaleic  anhydride,  J.  Rougatjlt 
and  (Mlle.)  B.  Leroy  (Compt.  rend.,  1929, 188,  921— 
923), — Ethyl  phen}dcyanopyriwate  when  treated  with 
sulphuric  acid  at  0°  affords  ethyl  p-carboxylamido-P- 
phenylpyruvate  as  well  as  phenylhydroxymaleic  an¬ 
hydride  (A.,  1914,  i,  839).  The  latter  combines  with 
equimolecular  amounts  of  primary  or  secondary 
amines  to  form  unstable  additive  compounds  which 
possess  definite  m.  p.  and  pass,  when  heated,  into  the 
corresponding  amides  of  phenylpyruvic  acid.  The 
additive  compounds,  together  with  those  formed  from 
tertiary  amines,  are  insoluble  in  ether  and  yield  the 
parent  anhydride  on  treatment  with  dilute  hydro¬ 
chloric  acid,  6.  A.  C.  Gough, 


Action  of  sodium  ethoxide  on  ethyl  cyclo¬ 
hexane-2  :  3-dione-l  :  4-dicarboxylate .  L.  De- 
dusenko  (Acta  Univ.  Asia  Med./ 1928,  6,  3—16). — 
In  the  presence  of  an  excess  of  alcohol  ethyl  cyclo - 
hexane-2  : 3-dionc-l  :  4-dicarboxylate  (I)  is  converted 
by  the  action  of  sodium  ethoxide  into  ethyl  2-liydroxy- 
cyclopentane-1  :  2  :  3-tricarboxylate  (II),  the  reverse 
change  being  effected  by  the  action  of  sodium  ethoxide 
and  metallic  sodium  in  absence  of  alcohol.  Con¬ 
densation  of  ethyl  adipate  with  ethyl  oxalate  yields, 
in  addition  to  ethyl  c?/clopentanone(  \  ol)carboxylate, 
I,  ethyl  A1 II-cydopentene-l  :  2  :  3-tricarboxylate  (III), 
and  ethyl  oxaloadipate.  The  mechanism  of  the  pro¬ 
duction  of  the  cydopentene  ester  is  thus  left  undecided, 
but  it  is  considered  probable  that  the  primary  product 
of  the  rearrangement  of  ethyl  oxaloadipate  is  II, 
which  then,  under  the  influence  of  dry  sodium  ethoxide 
and  excess  of  sodium,  may  either  eliminate  water  to 
yield  III,  or  alcohol  to  yield  I.  Conversion  of  II  into 
I  is  explained  by  the  scheme 
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I  being  in  equilibrium  with  its  various  mono-  and  di- 
cvclic  enol  forms.  The  reverse  conversion  of  I  into 

II  is  explained  by  a  benzil-benzilie  acid  type  of 

change,  -COCO  +EtOH  >C(OH)*COoEtf 

occurring  in  the  presence  of  alcoholic  sodium  ethoxide. 


J.  W.  Baker. 

Bile  acids.  XXIII.  M,  Schenck  and  H.  Kirch- 
hoe  (Z.  physiol.  Chem.,  1929, 181,  1S5— 198).— Treat¬ 
ment  of  deoxybilianic  acid  oxime  with  nitric  acid 
(d  14)  gives  deoxybilianic  acid  together  with  an 


amorphous  substance.  Similar  treatment  of  de- 
liydroeholic  acid  trioxime  affords  a  compound  (I), 
CoiH^jOgNo,  decomp,  about  280°  after  previous 
sintering  and  darkening.  This  is  soluble  in  sodium 
hydroxide  solution,  does  not  give  hydroxylamine  by 


r 


heating  with  20%  hydrochloric  acid  probably  because 
of  its  insolubility,  when  heated  with  diphenylamine 
and  concentrated  sulphuric  acid  gives  a  blue  color¬ 
ation,  and  with  phenol  and  concentrated  sulphuric 
acid  a  dark  green  coloration.  Hydrolysis  of  I  with 
hot  5%  sodium  hydroxide  solution  yields  bilianic  acid, 
the  nitro-group  being  replaced  by  hydroxyl  and 
subsequent  ketonisation. 

The  nitro-compound,  C^Hgg^r^O  10N2  (A.,  1928, 
1008),  is  unaffected  by  treatment  with  hot  sodium 
hydroxide  solution  and  does  not  give  a  colour  reaction 
either  with  diphenylamine  or  phenol  and  sulphuric 
acid.  H.  Burton. 


Manufacture  of  new  carboxylic  acids  of  the 
fatty-aromatic  series.  I.  G.  Farbenind.  A.-G. — 
See  B.,  1929,  237. 


Manufacture  of  alkoxynapbtbamides .  I.  G. 
Fasbenind.  A.-G.— See.  B.,  1929,  276. 


Dehydration  of  ci/clohexene  oxide  and  trans¬ 
formation  of  the  cyclohexane  to  the  cyclopentane 
ring.  P.  Bedos  and  A.  Buyer  (Compt.  rend.,  1929, 
188,  962 — 964) . — When  cyclohexene  oxide  is  passed 
over  thorium  oxide  at  330°,  A1  *  3-c?/cfohexadiene  (I), 
b.  p.  3i°/755  mm.,  and  cycfopentanealdehyde  (H), 
are  formed.  The  amounts  vary  greatly  with  small 
variations  in  experimental  procedure.  Dehydration 
is  also  effected  with  boiling  phthalic  anhydride,  and 
in  one  experiment  15%  of  the  theoretical  amount  of 

1  and  40%  of  H  were  obtained.  Similar  treatment  of 
cyeiohexane-l  :  2-diol  gives  the  same  products.  The 
formation  of  II  is  also  effected  by  using  potassium 
hydrogen  sulphate  or  anhydrous  oxalic,  sulphuric,  and 
phosphoric  acids  as  dehydrating  agents. 

H.  Burton. 

Action  of  semicarbazide  hydrochloride  and 

2  :  4-dinitrophenylhydrazine  hydrochloride  on 
aldoximes  and  their  derivatives.  O.  L.  Brady 
and  F.  H.  Peakin  (J.C.S.,  1929,  47S— 479).^When 
a  solution  of  an  aldoxime  is  treated  with  a  solution 
of  semicarbazide  hydrochloride  at  the  ordinary  tem¬ 
perature,  the  aldehvdesemicarbazone  is  precipitated. 
Both  a-  and  [3-forms  of  three  substituted  benzald- 
oximes  examined  gave  only  one  form  of  the  senn- 
carbazone  in  each  case.  No  reaction  occurs  if  semi¬ 
carbazide  is  used,  indicating  that  the  oxime  is  first 
hydrolysed  to  the  aldehyde.  The  A-methyl  ethers 
react  more  rapidly  than  the  O-methyl  ethers  pre¬ 
sumably  because  of  the  greater  ease  of  hydrolysis  of 
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the  former.  An  analogous  change  occurs  when 
oximes  and  their  N-  and  O-ethers  are  treated  with 
a  solution  of  2  : 4-dinitrophenylhydrazine  in  2N- 
hydrochloric  acid.  The  sparing  solubility  of  the 
resulting  aldehyde-2  ;  4-dinitrophenylhydrazone  allows 
this  change  to  be  used  as  a  convenient  method  for 
the  determination  of  small  amounts  of  oximes. 

H.  Burton. 

g-Phenyl-  A  fls-p  en  tadienal  and  ^ -phenyl- A^- 
heptatrienal.  II.  D.  Vorlander  and  E.  Daehn 
(Ber.,  1929,  62,  [B],  541— 545).— The  aldehydes  (cf. 
A.,  1925,  i,  1068)  are  known  to  some  extent  in  the 
perfume  industry  and  have  been  examined  by  Engel- 
berg  (Diss.,  Berlin,  1914).  Re-investigation  of  the 
products  derived  from  the  residues  obtained  from  the 
fractionation  of  synthetic  cinnamaldehyde  establishes 
the  identity  of  all  the  specimens  of  the  phenylpenta- 
dienal,  but  the  data  for  derivatives  of  phenylhepta- 
trienal  are  not  in  harmony  with  those  of  Engelberg. 
The  following  data  are  new  or  amended.  s-Phenyl- 
l$-pentadienal  yields  compounds  with  aniline,  m.  p. 
112°  (eorr.) ;  p-toiuidine,  m.  p.  105°  (corr.) ;  p-anis- 
idiue,  m.  p.  147°  (corr.) ;  p-phenetidine,  m.  p.  137° 
(corr.) ;  p-aminoazobenzene,  m.  p.  I  168°,  II  103° 
(corr.) ;  p-naphthylamine,  m.  p.  145°  (corr.),  and 
p-ami noacetophenone,  m.  p.  154 — 155°  (corr.).  The 
phenylhydrazone,  m.  p.  178°  (corr.),  and  dimorphous 
hydrazone,  m.  p.  210°  (corr.)  or  217°  (corr.)  are  de¬ 
scribed.  The  condensation  products  with  acetone, 
acetophenone,  cycfcpentanone,  and  cyclohexanone 
have  m.  p.  189°,  79°,  203—204°,  and  202°  (corr.), 
respectively.  Isolation  of  Tj-phenyl-A^-heptatrienal 
from  the  residues  of  the  technical  cinnamaldehyde 
synthesis  appears  difficult.  The  products  derived 
from  a  suitable  fraction  with  phenylhydrazine  [m.  p. 
189°  (corr.)],  p-phenetidine  [m.  p.  I  18S°  (corr.),  II 
164°  (corr.)],  and  p-aminoazobenzene  [m.  p.  I  250— 
252°  (corr.),  II  208—210°  (corr.)]  have  uniformly 
lower  m.  p.  than  those  recorded  by  Yor lander  and 
Kunze  (loc.  cii .).  The  possibility  therefore  exists  that 
the  properties  assigned  previously  to  the  trienal 
actually  belong  to  a  higher  homologue.  The  difficulty 
cannot  be  elucidated  analytically.  H.  When. 

SalicylaldeByde  and  its  methyl  ether.  M. 
Copisarow  (J.C.S.,  1929,  588— 589).— o-Tolyl  carbon¬ 
ate  is  prepared  in  83%  yield  by  the  action  of  carbonyl 
chloride  on  o-eresol  in  aqueous  sodium  hydroxide 
solution.  Chlorination  (Raschig,  G,P.  233631)  and 
hydrolysis  of  the  product  by  methyl- alcoholic  sodium 
hydroxide  gives  salicy lalde hy de  in  50%  yield.  The 
action  of  methyl  sulphate  on  the  reaction  mixture 
obtained  by  hydrolysis  of  the  chlorination  product 
gives  o-anisaldehyde'in  38%  yield.  R.  K.  Callow. 

Influence  of  substituents  on  Reimer-Tiemann 
reaction.  H.  H.  Hodgson  and  T.  A.  Jenkinson 
(J.C.S.,  1929,  469 — 471), — A  standardised  Reimer- 
fiemann  reaction  has  been  carried  out  with  seven 
phenols,  and  the  amounts  of  the  corresponding  o*  and 
p-hydroxybenzaldehydes  produced  were  determined 
as  p-nitrophenylhydrazones.  The  o/p  ratios  show 
that  with  phenol,  o-  and  m-eresols,  ra-chloro-,  -bromo-, 
and  -iodo-phenols  the  para  position  is  more  reactive 
than  the  ortho ,  and  a  preponderance  of  the  p-hydroxy- 
aldehyde  results  :  if  the  reaction  mixture  is  acidified 
oo 


with  mineral  acid  the  yield  of  the  p-hydroxy-aldehyde 
is  considerably  reduced.  The  w-halogenophenols 
give  higher  ojp  ratios  (0*71 — 0*78)  than  phenol  (0*6), 
the  4-position  being  deactivated  more  than  the  2- 
position  owing  to  the  direet  and  inductive  effects  of 
the  halogen  atom  ;  deactivation  is  in  the  order 
Cl>Br>I.  With  ra-cresol  the  ojp  ratio  (0*46)  is 
Smaller,  activation  of  the  4-position  being  increased 
by  the  direct  and  inductive  effects  of  the  methyl 
group.  o-Chlorophenol  gives  a  ratio  of  16,  and  it  is 
assumed  that  the  positive  field  of  the  chlorine  atom 
attracts  the  negative  field  of  the  oxygen  sufficiently 
to  relieve  the  2-position  of  a  considerable  amount  of 
sterie  hindrance  due  to  the  oxygen.  With  o-eresol 
{ratio  0*46)  the  reverse  influence  is  shown. 

H.  Burton. 

Coupling  of  diazonium  salts  in  the  side-chains 
of  unsaturated  compounds.  II.  A.  Quilico  and 
E.  Fleischner  (Gazzetta,  1929,  59,  39 — 4t0). — The 
reaction  of  unsaturated  phenol  ethers  with  diazonium 
salts  (cf.  A.,  1928,  997)  is  extended  to  isoe ugenol. 
This,  in  contrast  to  its  behaviour  in  aqueous  solutions 
(cf.  Oddo  and  Puxeddu,  A.,  1905,  i,  492;  Puxeddu, 
A.,  1906,  i,  774),  in  alcoholic  or  acetic  acid  solutions 
reacts  in  the  side-chain,  which  is  partly  eliminated. 
Thus  with  p-nitrobenzenediazonium  sulphate,  vanillin - 
p-nitrophenylhydrazone  is  formed,  identical  with  a 
synthesised  specimen ;  the  substance  forms  an  acetyl 
derivative,  m.  p.  151°,  also  obtained  by  acetylation 
of  t icetylvanillin-p-nitrophenylhydrazone ,  m.  p.  179°. 
Reduction  of  the  substance  yields  a  hydrazo-com- 
pound  ( ?),  C14H1504N?,  m.  p.  192°  (decomp.).  The 
product  from  2  : 4-dinitrobenzenediazonium  sulphate 
is  similarly  identified  with  vanillin-2  :  A-dinitrophenyl- 
hydrazone,  m.  p.  250°  (decomp.).  The  difference  in 
behaviour  between  unsaturated  phenol  ethers  con¬ 
taining  the  -CHICHMe  and  the  •CH2*CH!CH2  group¬ 
ings,  respectively,  is  discussed  with  reference  to 
Angeli’s  rule  (A.,  1924,  i,  626).  For  piperonal-p- 
nitrophenylhydrazone,  obtained  from  either  iso- 
safrole  (A.,  1928,  997)  or  piperonal,  the  new  m.  p. 
208°  is  given.  E.  W.  Wignall. 

[Hadromal,  lignin,  and  comferaldebyde,  pre¬ 
paration  and  identification.]  Conifer  aldehyde. 
A,  Hillmer  and  E.  Hellriegel  (Ber.,  1929,  62,  [J3], 
725 — 727 ;  cf.  Pauly  and  Feuerstein,  this  vol.,  446). 
— Coniferaldehyde  is  yellow  when  dissolved  in  wrater, 
lower  alcohols,  glycol,  and  glycerol,  very  pale  yellow 
in  i^oamyl  alcohol,  benzyl  alcohol,  and  pyridine, 
colourless  in  ether,  acetone,  methyl  ethyl  ketone, 
hexane,  carbon  tetrachloride,  carbon  disulphide, 
benzene,  and  xylene.  It  may  be  used  as  indicator 
in  alkalimetry,  the  end-point  lying  at  pH  7*6.  The 
absorption  spectra  of  coniferaldehyde  and  of  its 
met  ho  xym  ethyl  ether  are  quite  distinct  from  that  of 
vanillin.  The  maximum  of  absorption  of  coniferalde¬ 
hyde  lies  at  X=321  and  301  of  methoxymethyl- 
coniferaldehyde  at  X=312  and  292  fxp,  and  of  vanillin 
at  X=303  and  282  The  characteristic  absorption 
minima  of  the  compounds  lie  at  X=262,  257,  and 
248  The  extinction  values  s  of  coniferaldehyde 
and  its  methoxymethyl  ether  in  the  mid  ultra-violet 
are  about  three  times  that  of  vanillin.  The  absorp¬ 
tion  spectrum  of  lignin  resembles  those  of  coniferyl 
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alcohol  and  certain  of  its  derivatives  but  not  that  of 
coniferaldehyde.  H.  Wren. 

The  keto-group.  R.  Cornubert  and  C.  Borrel 
(Compt,  rend.,  1929,  IBS,  798 — 800). — -A  series  of 
5-substituted  2 - methyle ycJopentanones  was  prepared 
to  investigate  the  influence  of  the  substituting  group 
on  the  ease  of  formation  of  the  “  tetrahydropyrone 
derivatives  ”  (cf.  A.,  1926,  953).  Tetrahydropyrone 
derivatives  of  the  following  ketones  are  prepared 
under  standardised  conditions  by  condensation  with 
benzaldehyde  (the  m.  p.  and  yield  of  the  derivative 
are  given  in  parentheses) :  2  :  5-dimethylcyclopentan- 
one  (127° ;  73%) ;  2-methyl-5-ethylc?/c?opentanones 
b.  p.  164—165°  (98—99°;  59%);  2-methyl-5-n- 
propylc?/dopcntanone ,  b.  p.  78 — 79°/18  mm.  (116 — 
116*5° ;  59%) ;  2-methyl-5-isopropylc?/dopentanone, 
b,  p.  178°  (125-5°;  10%) ;  2-methyl~5-n-butylcycl0- 
pentanone,  b.  p,  93 — 94°/16  mm.  (101 — 102° ;  54%) ; 
2 -methyl -5-isobutylq/dopentanone,  b.  p.  82 — 83° /1 3 
mm.  (118° ;  35%) ;  2-methyl-o-benzylcycZopentanone, 
b.  p»  150°/16  mm.  (156*5° ;  77%).  2  :  6-Dibenzyl- 

cyclo hexanone  affords  a  semicarbazone,  m.  p.  190 — 
191°,  and  two  oximes,  m.  p.  90°  and  188°. 

G.  A.  C.  Gough. 

Mobile  hydrogen  tantomerism  analogous  to 
the  Wagmer-Meerwein  rearrangement,  II, 
Tantomerism  of  i  (or  5)«hydroxy-2  :  2  :  3  :  3« 
tetramethylci/clopentan»5(or  l)-one  and  its  de« 
rivatives.  C.  W.  Shoppee  (J.C.S.,  1928,  1662 — 
1670 ;  cf.  A.,  1928, 414). — When  o-acetoxy-2  :  2  :  3  :  3- 
tetramethylcycZopcntanone  is  hydrolysed  with  aque¬ 
ous-alcoholic  sodium  hydroxide,  the  hydroxy -ketone 
named  in  the  title,  in.  p.  142°  [p -nitrobenzoyl  deriv¬ 
ative,  m.  p.  85°;  p -nitrophenylhydrazone,  m.  p.  223 — 
224°  (decomp.)],  is  obtained.  With  acid  reducing 
agents  it  affords  a  mixture  of  2  : 2  :  3  :  3-  and  3 :  3  : 4  : 4- 
tetramethylcycZopentanones,  and  must  be  represented 
by  both  I  and  II  (R=H),  Similarly,  by  benzoylation 

<“•'  CH(°R)<gglgg=  (I.) 

in  pyridine  solution  it  fields  a  mixture  of  l-benzoyloxy- 
2:2:3: 3~ietrameihylcyclopentan-5-one,  m.  p.  105° 
(I,  R=Bz)  [oxime,  m.  p.  115°  (III)],  and  a-benzoyloxy - 
2:2:3:  odelramethylvyedopenlan-X-ane,  m.  p.  60°  (II, 
R=Bz)  [oxime,  oily  (IV)];  III  ( benzoyl  derivative, 
m.  p.  135°)  by  reduction  with  sodium  amalgam  in 
glacial  acetic  acid  gives  3:3:4:  4-tetramethylcycZo- 
pentylamine,  whilst  IV  {benzoyl  derivative,  b.  p.  200 — 
215°/15  mm.),  similarly  reduced,  yields  2  :  2  :  3  :  3- 
fcetramethylcycZopentyla mine .  When  oximated  the 
hydroxv-ketone  yields  a  mixture  of  the  oximes  of  I 
and  II,  converted  by  benzoylation  with  excess  of 
benzoyl  chloride  in  pyridine  solution  into  the  benzoyl 
derivatives  of  III,  m.  p.  135°,  and  IV,  b.  p.  200— 
215°/ 14  mm.  .Methylation  with  methyl  sulphate  and 
10%  sodium  hydroxide  at  100°  yields  mainly  5-meth~ 
oxy-2  :  2  :  3  :  S-tetrameihylcyclopentan-l-om,  b.  p.  88 — 
903/lO  mm.,  T4574  (II,  R=Me),  reduced  by  hydr- 
iodic  acid  d  1*7  to  3  :  3:  4  :  4-tetramethylcycZopentan- 
one,  and  giving  an  oily  oxime  which  affords  2  :  2  :  3  :  3- 
tetraraethylcycZopentylamine  by  reduction ;  the 
isomeric  l-methox3T-ketone  (I,  R=Me)  may  be  present 
in  small  quantity.  C.  W.  Shoppee, 


Methylation  of  cycloheptanone,,  M.  Godchot 
and  (Mlle.)  Cauquil  (Compt.  rend.,  1929, 188,  794 — 
796). — Methylation  of  cycZoheptanone  by  the  action 
of  methyl  iodide  on  an  ethereal  suspension  of  its 
sodium  derivative  (prepared  by  Haller’s  method), 
followed  by  separation  of  the  resultant  products  by 
means  of  their  semicarbazones,  affords  small  amounts 
of  2  : 2-dimethykycZoheptanone,  b.  p.  191 — 192° 
(corr.)/770  mm.  (semicarbazone,  m.  p.  174—175°; 
cf.  Tarbouricch,  A.,  1913,  i,  181),  and  2-methylcyclo- 
heptanone,  b.  p,  1 85 — 186° (corr.) /7 60  mm.,  dm 
0*9395,  »55  T461  (semicarbazone,  in.  p.  117—118°; 
oxime,  b.  p.  126°/16  mm. ;  oxime  phenylcarbamate, 
m.  p.  96 — 97°).  The  last-named  ketone  on  oxid¬ 
ation  with  aqueous  potassium  permanganate  yields 
s-acetyl-n-hcxoic  acid  (semicarbazone,  m.  p.  113— 
114°,  cf.  Wallaeh,  A.,  1906,  i,  370), 

G.  A.  C.  Gough. 

Three-carbon  system,  XX.  ci/cfoPentyl- 
ideneacetone  and  ci|€lopentylidenemethyl  ethyl 
ketone.  A,  H.  Dickins,  W.  E.  Hugh,  and  G.  A.  R. 
Kon  (J.C.S.,  1929,  572— 580),— The  interconversion 
of  cyclo pentylidenemethyl  ethyl  ketone  (I)  and  A1-cyclo- 
pentenylmethyl  ethyl  ketone  (II)  and  of  cyclo pentyl- 
ideneacetone  (III)  and  A1 -cy  clopenienylacetom  (IV) 
has  been  studied  in  the  same  wyay  as  the  intercon¬ 
version  of  the  cyclohexane  analogues  (A.,  1928,  887). 
Equilibrium  is  attained  much  more  rapidly  in  the 
cycZopentane  compounds,  and  is  on  the  side  of  the 
a (3 -forms  instead  of  the  Py -forms. 

c  y  cZoPentylideneme  t  hy  1  ethyl  ketone  is  prepared 
from  cydopentylideneacetyl  chloride  (Zoc.  cit.)  and 
purified  by  conversion  into  the  semicarbazone ,  m.  p. 
174°,  which  is  accompanied  by  the  semicarbazido- 
semicarbazone,  m.  p.  215°.  The  ketone  regenerated 
from  the  semicarbazone  has  b.  p.  96° /20  mm.,  rff3 
0*93179,  1*47801,  [iZrJD  41*96.  AhcycZoPentcnyb 

acetic  acid  is  prepared  from  its  ester  or  by  dry  dis¬ 
tillation  of  eydopentylidenemalonic  acid  under  reduced 
pressure.  The  acid  chloride  and  zinc  diethyl  or  mag¬ 
nesium  methyl  iodide  yield  only  the  «f -compound  (I) ; 
the  Blaise-Maire  reaction  under  carefully  controlled 
conditions  gives  a  low  yield  of  cydopentenylmethyl 
ethyl  ketone,  which,  regenerated  from  the  semi- 
embazone ,  m.  p.  135°,  has  b.  p.  90°/21  mm.,  df 5 
0*92429,  7if^  1*46509,  [Rh]u  41*31.  Condensation 
with  ethyl  sodiomalonate,  followed  by  hydrolysis, 
yields  cyclopentane-sph'oA-methylcyclohezane-S  :  5- 
dione,  m.  p.  174 — 175°.  The  equilibrium  between  I 
and  II  in  presence  of  A- alcoholic  sodium  ethoxide 
is  practically  reached  after  20  min.,  and  the  mixture 
contains  about  S5%  of  I.  The  compounds  III  and 
IV  were  previously  obtained  as  an  equilibrium  mix¬ 
ture  (Kon,  J.C.S.,  1921, 119,  810 ;  Kon  and  Linstead, 
A.,  1925,  i,  633).  cycloPentylideneacetone  is  prepared 
from  cydopentylideneacetyl  chloride  and  purified  by 
conversion  into  the  semicarbazone,  m.  p.  189°.  The 
regenerated  ketone  has  b.  p.  70°/12  mm.,  df*  0*94205, 
nT  1*47937,  [J?L]D  37*16.  The  iodine  absorption  of 
this  material  corresponds  with  a  higher  percentage 
of  py-compound  than  the  equilibrium  mixture,  an 
effect  which  is  attributed  to  the  action  of  acid,  ancl 
the  ketone  was  best  purified  by  repeated  fractionation- 
A1-cycloPentenylacetone  (from  A^cycZopentenylaeetyl 
chloride),  best  purified  by  regeneration  from  the 
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semiearbazone  and  subsequent  treatment  with  alumin¬ 
ium  amalgam,  has  b,  p.  69 — 70°/16  mm,»  df4  0*93568, 
%<  1*46211,  36*58.  The  ketone  obtained  by 

distillation  of  calcium  ejf/dopenfcanediacetate  (Kon, 
be.  clL)  contains  only  64%  of  the  cep-form.  Distill¬ 
ation  of  calcium  acetate  and  calcium  eu/riopentenyl- 
acetate  yields  a  similar  product.  The  equilibrium 
between  III  and  IV  with  iV-aleoholic  sodium  ethoxide 
is  practically  established  after  10  min.,  and  the 
mixture  contains  84%  of  III. 

Examination  of  cycZopentylidenecz/cHopcntanone 
indicates  that  the  point  of  equilibrium  lies  near  the 
*p-eompound.  The  iodoraetrie  method  breaks  down 
in  the  case  of  c?/cMiexenyk?/clohexanone. 

R.  K.  Callow. 

Transposition  and  purity  of  naphthyl  methyl 
ketones.  L.  Chofin  (Bull.  Soc.  chim.,  1929,  [iv], 
45,  167— 168).— p-Naphthyl  methyl  ketone  is  slowly 
transformed  into  the  a-isomcride  at  the  ordinary 
temperature,  the  isomerisation  being,  however,  de¬ 
pendent  on  the  initial  presence  of  traces  of  the 
a-isomeride.  The  isomerisation  is  accelerated  by 
heat  and  acids,  especially  by  warm  concentrated 
hydrochloric  acid.  Sulphuric  acid  and  phosphoric 
acid  are  much  less  effective.  Solvents  used  in  the 
synthesis  are  without  influence.  The  p-isomeride  is 
usually  contaminated  with  aniline  or  phenylcarbimide, 
and  in  contrast  to  the  a-ketone  darkens  on  keeping. 
Treatment  with  phosphoric  acid  effects  partial 
purification.  R.  Bbightman, 

Use  of  magnesium  and  methyl  alcohol  as 
reducing  agent.  L.  Zechmeister  and  P.  Rom 
(Annalen,  1929,468, 117 — 132). — Benzophenone  gives 
a  90%  yield  of  benzhydrol  when  reduced  by  absolute 
methyl  alcohol  and  magnesium  (small  pieces  of 
ribbon).  A  quantitative  yield  is  obtained  by  the 
ammonium  chloride  method  (A.,  1926,  720).  Using 
the  new  method  of  reduction,  dibenzyl  ketone  gives 
dibenzylcarbinol  (90%  yield),  whilst  acetophenone 
gives phenylmethylcarbinol  (45%  yield),  acetophenone 
pinacol  (11%)  and  tarry  by-products.  p-Methoxy- 
acetophenone  gives  47%  of  carbinol  and  some  pinacol. 
Phenacyl  bromide  is  converted  (68%  yield)  into 
phenylmethylcarbinol.  Styryl  methyl  ketone  gives 
P  ph  enyle  thy  line  thylcarbinol  in  77%  yield,  whilst 
distyryl  ketone  gives  di- P-phenylethylcarbinol  (71%) 
and  a  small  amount  of  a  substance,  m.  p.  279°.  exa'-  Di- 
chloroethylbenzene  gives  an  86%  yield  of 
methoxyethylbenzene,  also  obtained  from  the  di- 
ehloro-compound  and  magnesium  methoxide,  Mag¬ 
nesium  and  moist  methyl  alcohol  convert  the  dichloro- 
compound  into  benzhydrol,  benzpinaeol,  etc. 

Chlorobenzene  is  unaffected  by  magnesium  and 
methyl  alcohol.  Bromobenzcne  is  to  a  large  extent 
dehalogenated,  but  gives  no  diphenyl,  Iodobenzene 
gives  an  80%  yield  of  benzene,  a-bromonaphthalene 
gives  a  96%  yield  of  naphthalene,  and  a-chloro- 
naphthalene  is  largely  dehalogenated. 

Nitrobenzene,  according  to  conditions,  may  give 
P-phenylhydroxylamine,  azoxy-,  azo-,  or  hydrazo- 
benzene,  or  aniline,  but  some  usually  escapes  reduc¬ 
tion,  The  nitrotoluenes  are  reduced  more  smoothly. 
Some  unchanged  material  is  usually  recovered,  and 
some  of  the  hydroxylaraine  and  the  toluidine  is  formed. 


The  main  product  is  in  each  case,  however,  the  azoxv- 
eompound  (yields  :  o,  57%;  m,  70%;  p%  61%). 

Magnesium  and  methyl  alcohol  convert  o«,  m-,  and 
p-chloro-  or  - bromo - ni trobenzenes  into  the  correspond¬ 
ing  dihalogenoazoxybenzenes,  the  yields  being  of  an 
order  similar  to  that  using  the  ammonium  chloride 
method  {he.  clt.).  Some  dehalogenation  also  occurs. 
During  the  reduction  of  all  compounds  with  halogen 
ortho  to  a  intro-group,  intense  colorations  are  observed. 

2  :  o-Dibromonitrobenzene  gives  a  30%  yield  of 
2:5:2':  ol -letrabromoazozybenzem,  m.  p.  166°. 

E.  E.  Turner, 

Nitration  of  4-chloro~4'-bromo~benzoplienone 
and  -diphenylsulphone,  and.  attempted  nitration 
of  4«cMoro-4'-bromodiplienyL  L.  G.  Groves 
and  E,  E.  Turner  (J.C.S.,  1929, 509 — 511). — 4-OMure- 
4 '-bromobenzophenone,  m,  p.  150°  (corr.),  was  obtained 
by  a  Eriedel-Crafts  reaction  from  chlorobenzene  and 
p-bromobenzoyl  chloride.  In  sulphuric  acid  it  is 
nitrated  to  the  extent  of  51%  in  position  3  and  49% 
in  position  S',  as  determined  by  the  mixed  halogen 
displaced  from  the  product  by  piperidine.  4 -Chloro- 

-bromodiphenylsulphow,  m.  p.  157°  (corr.)  (from 
bromobenzene  and  p-chlorobenzenesulplionyl  chlor¬ 
ide),  is  mononitrated  to  the  extent  of  34%  in  position 

3  and  66%  in  position  3'.  Dinitration  yields  the 

3  : 3'-dmt£ro-compound,  m.  p.  2193  (corr.).  The 
results  are  concordant  with  the  behaviour  of  benzo¬ 
phenone  and  diphenylsulphone  and  of  bromo-  and 
chloro- benzene  on  nitration.  4:-ChloroAf  -bromodi- 
phenyl,  m.  p,  147°  (corr.),  was  obtained  from  4-ehloro- 
4'  - aminodiphenyl  by  diazotisation  and  decomposition 
of  the  diazonium  perbromide  in  hot  acetic  acid. 
Attempted  nitration  yielded  only  decomposition 
products.  R.  K.  Callow. 

Relative  ease  of  formation  of  5-,  6-,  and  7- 
membered  carbon  rings,  J.  von  Braun  and  G. 
Manx  (Annalen,  1929,  468,  258 — 277). — The  prepar¬ 
ation  of  Py-diphenylpropyl  chloride  described  pre¬ 
viously  (A.,  1928,  174)  is  unsuitable  for  obtaining 
large  quantities,  for  a  considerable  amount  of  a- 
methylstilbene  is  also  produced.  Py-Diphenylbutyric 
acid  is  therefore  more  conveniently  prepared  as 
follows  :  Reduction  of  ethyl  a-phenylcinnamate  with 
alcohol  and  a  large  excess  of  sodium  gives  some 
a8-diphenylpropane,  b.  p.  145 — 148°/13  mm,,  m.  p. 
50°  (cf.  Klages  and  Heilmann,  A.,  1904,  i,  487,  who 
describe  it  as  a  liquid),  but  mainly  p y-diphenylpropyl 
alcohol,  b.  p.  185 — 188°/13  mm.  (yield  60%).  ^  The 
latter  is  converted  by  fuming  hydrobromic  acid  at 
130°  into  §y-diphenylpropyl  bromide,  b.  p.  188 — 190°/ 
13  mm.,  which  with  aqueous- alcoholic  potassium 
cyanide  gives  some  methylstilbene,  but  a  50%  yield 
of  p y-diphenyJfouiyroiiitrile,  b.  p.  204— 206°/13  mm. 
The  corresponding  acid,  obtained  by  heating  the 
nitrile  with  concentrated  hydrochloric  acid  at  120°, 
is  converted  by  thionyl  chloride  into  a  chloride  (not 
isolated)  which  with  aluminium  chloride  in  carbon 
disulphide  gives  l-Mo~3-phenyl-l  :  2  :  3  : 4,4etrahydro~ 
naphthalene,  m,  p.  65 — 66°  (yield  75%)  (oxime,  m.  p. 
190° ;  semiearbazone ,  sinters  204°,  m,  p,  208°), 
reduced  by  Clemmensen’s  method  to  2  -phenyltetra- 
hydronaphthahne,  b.  p,  180 — 181°/13  mm.,  df  1*0579, 

1*5980.  The  constitution  of  the  last-named  follow's 
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from  its  oxidation  (heated  litharge)  to  p -phenyl  - 
naphthalene. 

y~Phenylpropyl  bromide  and  ethyl  sodiobenzvl- 
malonatc  give  a  70%  yield  of  ethyl  %enzyl-y-phenyl- 
' yropylmalonate ,  b.  p.  244 — 247°/13  mm.,  hydrolysed 
to  the  acid ,  which  begins  to  lose  carbon  dioxide  at  96°, 
and,  when  heated  in  a  vacuum,  gives  B-pJienyl-a- 
benzyl-n-valeric  acid,  b.  p.  243— 245°/13  mra.  (yield 
80%),  Thionyl  chloride  gives  the  acid  chloride  (not 
isolated),  which  is  converted  by  carbon  disulphide  and 
aluminium  chloride  into  2-y-phenylpropyl-l-hydr- 
irnlone,  b.  p.  227 — 229°/13  mm.  (yield  60%)  (semi¬ 
carbazone ,  m.  p.  172° ;  p -nit rophenylhydrazone ,  m.  p. 
161° ;  oxime ,  oily,  reduced  to  l-amino-2-y-phenyl- 
propylhy drindcne ,  b.  p.  217°/13  mm.,  which  forms  a 
hydrochloride,  m.  p.  169°,  and  a  picrate,  m.  p.  203°). 
Clemmensen  reduction  of  the  ketone  gives  2-y-phenyl- 
propylhydr inden e,  b.  p.  197°/13  mm.,  df  1*0128,  n]$} 
1*5667.  Bromine  converts  the  hydrindone  in  chloro¬ 
form  solution  into  a  6romo- derivative,  m.  p.  82°, 
presumably  the  2- compound.  The  constitution  of 
the  hydrindone  follows  from  its  formation  by  reducing 
2-cinnmnylidcne- 1  -hydrindone,  m.p.  124°  (from  a-hydr- 
indone and  einuamaldehyde),  with  palladised  charcoal. 

When  anhydrous  ethyl  sodiobenzylm  alonate  is 
heated  at  100°  with  ethyl  p-iodo-  or  p  -chloro-propion- 
ate,  an  85%  yield  of  ethyl  a-phenylbntane-$$S-tricarb- 
oxylaie,  b.  p.  219 — 221°/13  mm.,  is  obtained.  The  ester 
is  hydrolysed  by  aqueous-alcoholic  alkali  to  a  -phenyl- 
butane-$$§-iricarboxylic  acid,  m.  p.  166°  (decomp.), 
together  with  some  a-phenylbutane-Sd-dicarboxvlic 
acid.  The  tricarboxylic  acid,  when  heated  in  a 
vacuum,  gives  a -benzvlglutaric  acid,  b.  p.  231 — 236°/ 
0*5  mm,,  m.  p.  76°  (not  an  oil,  as  lit.).  Thionyl 
chloride  converts  this  acid  into  the  anhydride,  m.  p. 
81°,  which  with  aluminium  chloride  in  nitrobenzene 
gives  (yield  30%)  2-ethyl-l-hydrindone-&-carboxylic 
acid ,  m.  p.  238 — 243°/14  mm.  (oxime,  in.  p.  145° ; 
semicar  bazone,  m.p.  244 — 246° ),  converted  by  heating 
with  soda-lime  into  a -hydrindone  (yield  50%). 

Reduction  of  o -phenyl benzonitrile  with  hydrogen 
(15 — 20  atm.)  in  presence  of  nickel  at  120 — 130°  gives 
a  45%  yield  of  o -phenylbenzylamine,  b.  p.  163°/ 12  mm. 
(hydrochloride,  m.  p.  212° :  picrate,  m.  p.  188°;  acetyl 
derivative,  m.p.  125° ;  benzoyl  derivative,  m.  p.  95°), 
which  is  converted  by  sodium  nitrite  and  acetic  acid 
into  o-phenylbenzyl  alcohol,  b.  p.  174°/13  mm.  Con¬ 
centrated  hydrochloric  or  hydrobromic  acid  at  100° 
converts  this  into  o-phenylbenzyl  chloride ,  b.  p.  154°/ 
12  mm.,  or  o-phenylbenzyl  bromide,  b,  p.  166°/12  mm. 
The  latter  is  converted  (1)  by  ammonium  dithio- 
earbamate  into  the  dithiour  ethane, 
C6H4Ph*CH2*S*CS-NH2,  m.  p.  106°,  hydrolysed  to 
o-phenylbenzylm ercapta n ,  b.  p.  160°/12  ram.,  (2)  by 
sodium  in  presence  of  ether  into  2  :  2l -bisdiphenylyb 
ethane,  b.  p.  260°/12  mm.,  (3)  by  aqueous-alcoholic 
potassium  cyanide  into  os-cyan o-2-meihyldiphenyl, 
b.  p.  1S2°/12  mm.,  which  is  readily  hydrolysed  to 
2 - methyld iphe nyl - -carlsoxyl i c  acid.  m.  p.  114°,  and 
(4)  by  sodiomalonic  ester  into  ethyl  2 -ethyldiphenyl- 
osos-dicarboxylate.  b.  p.  245 — 258° /1 2  mm.  (yield  80%). 
The  latter  is  readily  hydrolysed  to  the  acid,  which 
loses  carbon  dioxide  in  hot  aqueous  solution  to  give 
P-2 -diphenylylpropionic  acid,  m.  p.  125°.  The  latter 
is  converted  by  thionyl  chloride  into  the  chloride  (not 


isolated),  which  with  aluminium  chloride  in  light 
petroleum  gives  4-phenybl -hydrindone,  b,  p.  200 — 
205°/ll  mm.  ( semicarbazone ,  m.  p.  192°).  Wien 
heated  with  30%  nitric  acid  at  200°  the  latter  gave  a 
crude  product  containing  no  diphenic  acid  (proof  of 
constitution).  E.  E.  Turner. 

Ease  of  substitution  of  aromatically  bound 
hydrogen  atoms,  J.  von  Braun,  G.  Manz,  and 
E.  Reinsch  (Annalen,  1929,  468,  277 — 303}.— 
Phenyl  m-tolyl  ketone,  b.  p.  183 — 185°/16  mm 
reacts  with  zinc  and  ethyl  bromoacetate  to  give 
crude  ethyl  p-m -tolylcinnamate,  b.  p.  208 — 210°/16 
mm.,  which  cannot  be  freed  from  unchanged  ketone. 
Hydrolysis  of  the  product  gives  p-m -iolylcinnamic 
acid,  m,  p,  114°,  b,  p.  229 — 232°/ 17  mm.  Hydrogen¬ 
ation  of  the  latter  affords  $-plienyl-$-m-iolylpropiomc 
acid,  m.  p.  109°,  b.  p.  206 — 210°/13  mm.,  the  chloride, 
b.  p.  200°/16  mm.,  of  which  is  converted  (yield  60%) 
by  aluminium  chloride  in  carbon  disulphide  into 
3 -phenyl-5-m-ethyl- 1  -hydrindone,  b.  p.  210 — 21 5°/16 
mm.  (oxime,  formed  slowly,  m.  p,  163°,  is  difficult  to 
hydrolyse,  but  gives  the  hydrindone  as  a  solid,  m.p. 
61°).  Oxidation  of  the  hydrindone  with  alkaline 
permanganate  gives  benzophenone-2  : 5-dicarboxylit 
acid,  m.  p.  285°,  which  establishes  the  constitution. 

From  ethyl  ra-metliylbenzylmalonate  and  benzyl 
chloride  may  be  obtained  ethyl  benzyl-m -methylbenzyl- 
malonaie ,  b.  p.  231 — 233°  ( ?),  hydrolysed  to  benzyl- m- 
methylbenzyhnalonic  acid,  melting  at  168°  to  give 
benzyl-m -methylbenzylacetic  acid, 
CfiH4Me*CH2*CH(CH2Ph)*C02H,  m,  _  p.  67—68°. 
Aluminium  chloride  converts  the  chloride  of  the  latter 
into  2 -benzyl- 5 -methyl- 1  -hydrindone,  m.  p.  87—89° 
(oxime,  m.  p.  103° ;  semicarbazone,  m.  p.  196°),  and  a 
liquid  which  appears  to  be  mainly  the  same  hydr¬ 
indone  (oxidation  gives  benzoic  and  trimellitic  acids). 
The  constitution  of  the  hydrindone  follows  from  the 
following  synthesis  :  the  chloride  of  p-m-tolylprop- 
ionic  acid  is  converted  by  aluminium  chloride  into 
the  known  5-methyl-l -hydrindone,  oxidised  to  tri¬ 
mellitic  acid  and  therefore  not  a  mixture,  as  thought 
by  Young  (A.,  1892,  i,  1221).  5-Methyl- 1  -hydrindone 
readily  condenses  with  benzaldehyde  in  presence 
of  alkali.  The  2 -benzyl idene ~ 5 -me thyl- 1  - hydr indone, 
m.  p,  134°,  so  obtained  is  hydrogenated  in  methyl 
alcohol  in  presence  of  palladium  to  give  the  above 
benzylmethylhydrindone. 

Phenyl  o-tolyl  ketone,  zinc,  and  ethyl  bromoacetate 
give  ethyl  P-o -tolylcinnamate,  b.  p.  160 — 180°/14  mm. 
(about  35%  of  unchanged  ketone  is  present),  hydro¬ 
lysed  to  p-o -iolylcinnamic  acid,  m.  p.  114°,  b.  p. 
218 — 220°/14  mm.  The  latter  when  reduced  affords 
fj-phenyl -p-o -tolylprop i on ic  acid,  m.  p.  129°,  and  the 
chloride ,  b.  p.  189°/16  mm,,  of  the  latter  is  converted 
(80%  yield)  by  aluminium  chloride  into  3-o -tolyj-l- 
hydrindone,  m.  p.  S7°,  b.  p.  195 — 196°/14  mm.  (oxime, 
m.  p.  166°;  semicarbazone,  m.  p,  267°),  oxidised  to 
benzophenone-2  :  2f -di carboxylic  acid,  m.  p.  148—150" 
(anhydride,  m.  p.  212°).  Clemmensen  reduction  of 
the  hydrindone  gives  l-o -iob/lhydrindene,  m.  p.  57  , 
b.  p.  160— 102°/14  mm. 

From  phenyl  p-tolvl  ketone,  P-p -iolylcinnamic  acid, 
m.  p,  140°  (ethyl  ester,  b.  p.  205 — 210°/14  mm.),  is 
obtainable  in  good  yield.  The  derived  p-pften^-p-p- 
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(olylpropionic  acid,  iru  p»  140°,  b.  p.  230 — 232°/14  mm., 
forms  a  chloride,  b.  p,  194°/ 14  mm,,  which  is  converted 
in  70%  yield  into  3-p4olyl-  1  -hydrindone,  m.  p.  92°, 
b.  p.  202 — 204°/14  mm.  (oa?ime,  m.  p.  200°;  semi- 
carbazone,  m.  p,  219°).  The  constitution  of  this 
ketone  follows  from  its  oxidation  to  benzophenone- 
2 :  4#«diearboxylie  acid,  in.  p.  241°  (lit.  235°).  Re¬ 
duction  affords  1-p dolylhydrindene,  b.  p.  168 — 170°/ 

14  mra.,  df  1*0455,  nf,  1*5878. 

w-Bromo-p-xylene  and  ethyl  benzylmalonate  give 

rise  to  the  ethyl  ester,  b.  p.  232 — 235°/14  mm.,  of 
bmzyl-p-mdhylbenzylmalonic  acid,  melting  and  de¬ 
composing  at  155 — 157°  to  give  p-p 4olyl-a-benzylprop- 
ionic  acid,  m.  p.  88 — 89°,  b.  p.  235 — 237°/13  mm. 
[amide,  m.  p.  131°).  The  chloride  of  the  latter  is 
converted  by  aluminium  chloride  in  carbon  disulphide 
mainly  into  2-p-methylbenzyl-  1  -hydrindone,  b.  p.  221 — 
223°/14  mm.  [oxime  (not  pure),  in.  p.  131 — 442°; 
phmylhydrazone  (not  pure),  decomp.  105 — 113°; 
mmimriazom ,  no.  p.  195 — 197°],  but  also  some  { 1)  2- 
benzyl  -  6  -m  e  t  hyl- 1  -  hy  dri  nd  one .  The  composition  of 
the  product  is  deduced  as  follows  :  a-Hydrindone 
readily  condenses  with  p-tolualdehyde  to  give  2-p- 
metliylbenzylidene- 1  -hydrindone,  m.  p.  138°,  reduced 
to  2-p-methylbenzyl- l-hydrindone,  b.  p.  223—226°/ 

15  mm.  (oxime,  m.  p.  132°;  phenylhydrazone ,  m.  p. 
109°,  both  depressing  the  m.  p.  of  the  corresponding 
derivatives  of  the  Friedel-Crafts  product).  6-Methyl- 
hydrindone  and  benzaldehyde  give  Q-methyl-2- benzyl- 
lime- 1  -hydrindone,  m.  p.  165°,  reduced  to  2-benzyl-B- 
methyl- 1 -hydrindone,  m.  p.  38 — 39°,  b.  p.  206 — 210°/ 
12  mm.  (oxime,  m,  p.  130 — 143°,  depressing  the  m.  p. 
of  the  Friedel-Crafts  product).  Moreover,  oxidation 
of  the  Friedel-Crafts  ketone  mixture  gives  tere- 
phfchalic,  trimellitie,  and  benzoic  acids.  A  limited 
amount  of  ring-closure  must  therefore  occur  in  the 
tolyl  nucleus  meta  to  the  methyl  group. 

Catalytic  reduction  of  the  above  ethyl  p-p-tolyl- 
eirmamate  in  an  autoclave  in  presence  of  nickel  gives 
ethyl  ^-phenyl- p -p4olylpropionate,  m.  p.  41°,  b.  p. 
205 — 207°/14  mm.,  reduced  by  sodium  and  alcohol 
to  y-phenyl-y-p4ohjl-n-propyl  alcohol ,  b.  p.  210 — 215°/ 
20  mm.  The  latter  is  converted  by  fuming  hydro- 
bromic  acid  at  100°  into  y-phenyl-y-p4olyl-n~propyl 
bromide,  b.  p.  202 — 203°/14  mm.,  and  thence  into 
y-phenyl-y-pdolyl-n-butyronitrile,  b.  p.  211 — 222°/ 
14  mm.,  and  y-phe  nyl-y-p- tolyl- 1 1  -  butyric  mid ,  b.  p. 
238—239714  mm.  The  chloride,  b.  p.  205—208°/ 
14  mm.,  of  the  latter  is  converted  (yield  70%)  by 
aluminium  chloride  in  carbon  disulphide  into  4-p- 
lolyl-l-leeio-l  :  2  :  3  :  4:4etrahydronaphthalene,  m.  p.  75°, 
b.  p.  198: — 200714  mm.  (semicarbazone,  m.  p.  204°). 
oxidised  to  benzophenone-2 : 4'-dicarhoxylie  acid 
(proof  of  constitution),  and  containing  a  small 
quantity  of  4-phenyl -7 -methyl- 1-ket  otetrahydro- 
naphthalene. 

Zinc,  ethyl  bromoacetate,  and  phenyl  P-naphthyl 
ketone  produce  the  ethyl  ester,  b.  p.  250 — 260713  mm., 
of  P-2 -naphlhylcinnamic  acid,  m.  p.  217°,  reduced  to 
§~phenyl-$-2-?iaphthylpropionic  acid ,  m.  p.  132°.  The 
chloride  of  this  acid  is  converted  by  aluminium 
chloride  in  carbon  disulphide  into  3 -phenyl-6  : 1  -benz- 
hydrindone ,  m.  p.  119°,  b.  p.  257 — 259°/13  mm. 
[oxime,  m,  p.  190 — 192° ;  semicarbazone,  m.  p.  235 — 
238°  (decomp.)],  reduced  to  3-phenyl-Q  :  7 -benzhydr- 


indene,  m.  p.  79°,  b.  p.  226 — 229°/ 13  mm.  The  con¬ 
stitution  of  the  product  follows  from  its  oxidation 
by  alkaline  permanganate  to  'I-henzoyl-aL-naphihoic 
acid  (converted  by  alkali  fusion  into  a-naphthoic  and 
benzoic  acids),  and  from  the  fact  that  the  hydrindene 
is  different  from  l»p -naphthylhydrindene,  m.  p.  47°, 
b.  p.  229 — 230713  mm.,  obtained  by  hydrogenation 
(palladium)  of  1-p -naphthylindene,  m.  p.  88°,  b.  p. 
246 — 250714  mm,,  which  is  obtained  by  treating 
a- hydrindone  with  magnesium  8-naphthyl  bromide. 

From  ethyl  benzylmalonate  and  u-bromo-  P-methyl- 
naphthalene  is  obtainable  (00%  yield)  the  ethyl  ester, 
b.  p.  225 — 23070*3  ram.,  of  x-phenyl-y-2-naphthyl- 
propane-$$-dicarboxylic  acid,  melting  at  111—113°  to 
give  $-2-naphihyl-&~benzylpropionic  acid,  m.  p.  103 — 
104°,  b.  p.  235 — 240°/vac.  The  chloride  of  the  latter 
is  converted  by  aluminium  chloride  in  nitrobenzene 
into  2 -benzyl- ft  :  7 - benzhydrindone,  in.  p.  72 — 74°, 
b.  p.  205 — 210°/0*5  mm.,  identical  with  the  product 
of  reducing  2-benzylideneS  :  7 -benzhydrindone,  m,  p. 
168s,  with  hydrogen  and  palladium  in  methyl-alcohone 
solution. 

(z-Phenyl-y- 1  -  naphthylpropam -  pp-d  icarboxylic  mid 
(ethyl  ester,  b.  p.  225— 230o/0»5  mm.)  decomposes 
when .  heated  in  a  vacuum  to  give  $-l-naphthyl-a- 
benzylpropionic  acid,  m.  p.  101 — 103°,  b.  p.  245- — : 
25070*8  mm.  The  chloride  of  this  acid  undergoes 
Friedel-Crafts  ring  closure  to  give  (not  less  than 
50%  yield)  2-benzylpennaphthindanone,  b.  p.  205 — 
21074  mm.  (oxime,  m.  p.  163—164°).  The  other 
product  is  apparently  not  2-  tx-napktkyhnethylhydr- 
indone,  m,  p.  87 — 88°  (obtained  by  reducing  2-ee- 
naphthylidme-1  -hydrindone,  m.  p.  128°,  from  a-hydr* 
indone  and  a-naphthaldehyde),  but  is  apparently 
formed  by  ring- closure  in  the  p-position  in  the 
naphthalene  nucleus.  The  constitution  of  the  peri- 
ketone  follows  from  its  synthesis  :  pen’naphthlndan- 
one  (from  p  - 1  - napht by Ipropionyl  chloride  and  alumin¬ 
ium  chloride  in  light  petroleum  or  in  carbon  disulphide, 
but  not  in  nitrobenzene,  which  gives  rise  to  peri- 
naphihindone,  m.  p.  130—143°,  reducible  to  the  indan- 
one)  condenses  with  benzaldehyde  to  give  benzylidenc- 
pennaphthindanone,  m.  p.  163°,  reduced  to  the  above 
ketone  formed  in  the  ring-closure. 

From  6i  -  bromo  -  2  -  methylnaphthalene  and  ethyl 
a-naphthylmethylmalonate,  G10H7#CH2*CH(CO2Et)2, 
is  obtainable  the  ethyl  ester,  b.  p.  255 — 200°/0*05 
mm.,  of  a-naphthylmethyl-  $~naphlhylmethylmalon  to 
acid,  an  oil,  decarboxylation  of  which  produces 
a- 1  -naphthyl-y-2-naphthylpropcme- ^-carboxylic  acid, 
b.  p.  280 — 29070’8  mm.  Aluminium  chloride 
converts  the  chloride  of  the  latter  in  nitrobenzene 
solution  into  a  mixture  of  2 - x-naphthylmethyl - 6  :  7- 
benzkydrindane ,  m.  p.  139°,  b.  p.  250 — 255°/0*l  mm. 
(also  obtained  by  reducing  a-riaphthylidenebenzindan  - 
me,  m.  p.  ISO — 190°),  and  another  product  or 
products  formed  by  p-  or  j?en-ring-closure  ( ?). 

The  ring-closures  effected  with  the  benzene  deriv¬ 
atives  show  that  the  pam-hydrogen  atom  in  toluene 
is  more  reactive  than  a  hydrogen  atom  in  benzene, 
tho  latter  hydrogen  atom  being  in  turn  more  reactive 
than  a  meto-hydrogen  atom  in  toluene.  The  ring- 
closures  with  the  naphthalene  derivatives  show  that 
an  ot-hydrogen  atom  in  naphthalene  is  more  reactive 
than  a  benzene  hydrogen  atom,  and  that  the  latter 
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is  (probably)  less  reactive  than  a  |3-hydrogen  atom 
in  naphthalene.  B.  E.  Turner. 

Manufacture  of  hydroxydiaryl  ketones.  I.  G. 
Farbenind.  A.-G. — See  B.,  1929,  270. 

Isomeric  relationsMps  in  the  chalkone  series. 
VI.  Relationships  between  polymorphism  and 
ethylenic  isomerism.  C.  Weygahd  [with  E. 
Bauer  and  H.  Hennig]  (Ber.,  1929,  62,  [J3],  562— 
573;  cf.  A.,  1928,  180).— The  known  forms  of  P-hydr- 
oxychalkone  and  its  methyl  and  ethyl  ethers  are 
summarised  as  follows  :  p-Methoxychalkone  (o-methyl 
ether),  m.  p.  05°,  78°,  Sl°,  ? ;  series  III.  (3-Ethoxv- 
chalkone  (o-ethyl  ether),  m.  p.  63°,  74°,  78°,  81° ; 
series  II.  p- Hydroxy  chalkone  ( dibenzoy  lm  ethane ) , 
in.  p.  ?,  73°,  78°,  81° ;  series  I.  All  the  forms  which 
exist  in  a  number  of  closely  allied  substances  are 
termed  a  “  family/'  The  liylotropic-isomerie 
varieties  of  a  single  structurally  homogeneous  com¬ 
pound  are  designated  a  “  series,”  whilst  the  members 
of  two  or  more  series  arranged  in  the  same  vertical 
column  are  u  corresponding  members/'  It  is  pro¬ 
posed  to  designate  the  individual  members  for  the 
time  being  by  a  figure  based  on  the  m.  p. ;  thus  the 
variety  m.  p.  72—73°  is  known  as  form  73.  Di- 
benzoylmethane,  m.  p.  72 — 73°,  is  not  identical  with 
the  variety  m.  p.  70—71°  of  Dufraisse  and  Gillet 
(A.,  1927,  58).  The  scheme  of  the  polymorphic 
family  is  based  on  the  following  observations,  (i)  The 
m.  p.  serve  as  criteria  for  the  mutual  relationship 
of  individual  members ;  the  scheme  is  complete 
except  for  the  absence  of  two  extreme  members  and 
the  absence  of  a  place  for  the  very  unstable  variety 
71.  (ii)  A  second  criterion  is  to  be  sought  in  the 
stability  relationships  of  the  individual  members. 
The  expectation  that  the  most  stable  members  of 
related  series  must  be  corresponding  forms  is  not 
completely  realised,  but  the  relationships  support 
rather  than  condemn  the  internal  justification  of  the 
scheme.  (Hi)  The  third  criterion  is  purely  chemical 
and  demands  the  hydrolysis  of  the  corresponding 
members  of  the  alkoxy-series  II  and  III  by  acids  to 
the  corresponding  members  of  the  enol  series  I. 
The  ethyl  ether  81  gives  the  corresponding  dibenzoyl- 
methane  81.  The  stable  dibenzoylmethane  78  is 
derived  from  the  methyl  ether  SI  and  the  ethyl  ether 
78.  From  the  methyl  ether  65  the  corresponding 
(unknown)  dibenzoylmethane  is  not  produced,  its 
place  being  taken  by  the  metastable  form  73.  The 
stable  diben zoylmet hane  78  is  derived  from  the  ethyl 
ether  63.  Conversely,  dibenzoylmethane  78  yields 
mainly  the  corresponding  methyl  ether  81  and  the 
ethyl  ether  78.  (iv)  Corresponding  forms  may  be 
expected  to  be  crystallographically  similar.  Accord¬ 
ing  to  Dufraisse  and  Gillet  (foe.  cit,)9  the  methyl  ethers 
65  and  81  are  to  be  regarded  as  very  labile,  ethylenic 
stereoisomerides .  The  corresponding  members  of  the 
ethyl  series,  63  and  7S,  lie  on  the  boundary  between 
isomerism  and  polymorphism.  The  more  freely 
soluble,  metastable  compound  can  be  extracted  by 
light  petroleum  from  the  conglomerate.  They  give 
mixed  m.  p.  but  no  depression.  The  supercooled 
mixture  can  be  caused  to  crystallise  as  either  variety 
by  suitable  inoculation  and  the  metastable  63  form 
passes  either  spontaneously  or  on  contact  with  the 


78  variety  into  the  latter.  With  the  methyl  ethers 
65  and  81,  this  is  not  the  case.  These  observations 
are  confirmed  by  microscopic  observation  of  the  solidi¬ 
fication  mechanism  of  molten  preparations.  In  two 
pairs  of  corresponding  members  of  a  polymorphic 
family,  the  one  pair  appears  to  behave  as  labile 
stereoisomerides,  whereas  the  other  consists  of  mono¬ 
tropic,  polymorphic  forms.  The  boundaries  between 
ethylenic  isomerism  and  polymorphism  in  the  classic 
sense  are  therefore  ill-defined.  H.  Wren. 

Green  varieties  of  2i-dihydroxydibenzylidene 
ketones.  D.  Vorlander  and  O.  Kooh  (Ber.,  1929, 
62,  [B],  534 — 540). — Contrary  to  the  previous  observ¬ 
ation  that  the  green  varieties  of  d i-p- hydro xystyryl 
ketone  are  free  from  halogen  (A.,  1925,  i,  1106),  it  is 
found  that  the  presence  of  a  minute  amount  of  strong 
acid  is  necessary  for  the  production  of  the  green 
colour ;  the  Beilstein  test  is  much  less  sensitive  than 
is  supposed.  Decolonisation  of  the  green  forms  in 
solution  or  transition  from  green  to  yellow  variety 
when  preserved  is  not  due  solely  to  loss  of  the  minute 
amount  of  hydrogen  chloride,  but  also  to  transition 
from  the  colloidal  state  of  the  green  form  into  the 
more  coarsely  crystalline  condition  of  the  yellow 
variety.  If  the  black  hydrochloride  A  is  dissolved  in 
cold,  dilute  alkali  hydroxide  and  the  solution  is 
immediately  acidified  with  acetic  acid  a  green  pre¬ 
cipitate  results ;  if,  however,  the  solution  is  preserved 
for  some  time  and  then  acidified,  the  yellow  ketone 
separates.  Explanation  is  found  in  the  markedly 
colloidal  condition  of  aqueous  alkaline  solutions  of 
the  hydroxy-ketones  which  causes  retention  of  small 
amounts  of  adsorbed  hydrogen  chloride  for  variable 
periods  even  in  the  presence  of  excess  of  hydroxyl 
ions.  Precisely  similar  phenomena  are  shown  by 
other  hydroxy benzylidene  ketones, .  the  behaviour  of 
divanillylideneaeetone  being  described  in  detail.  The 
green  coloration  of  the  yellow  preparations  depends 
on  the  concentration  and  strength  of  the  aqueous 
acid.  In  addition  to  the  halogen  acids,  nitric,  per¬ 
chloric,  and  sulphuric  but  not  acetic  acids  give  green 
products.  Both  forms  yield  the  same  dibenzoate , 
m.  p.  191°  (corr.).  Solutions  of  the  green  variety  are 
markedly  colloidal,  whereas  those  of  the  yello^v  form 
are  almost  optically  empty ;  in  excess  of  alkali  hydr¬ 
oxide  all  preparations  give  identical  colloidal  red 
solutions  of  the  alkali  salts.  The  “  time  reaction  ” 
is  dependent  on  the  concentration  of  alkali  hydroxide 
and  the  temperature.  Divanillylideneoyclohexano?ie 
has  in.  p.  179°  (corr.).  H.  Wren. 

Oximes  of  the  three  methylbenzils.  J.  Meisen- 
heimer,  O.  Beisswenger,  H.  O.  Kauffmans,  U. 
yon  Rummer,  and  J.  Link  (Annalen,  1929,  468. 
202— 25S). — Benzaldehyde  and  o-tolylnitromethane 
condense  in  alcoholic  methylamine  to  give  a  small 
amount  of  a  compound ,  C21H1702N,  m.  p.  195° 
(decomp.),  but  mainly  (98%  yield)  tx-nitro -2-methyl- 
stilhem ,  C7H7*C(N02):CHPh,  m.  p.  92°.  The  latter 
is  converted  by  methyl-alcoholic  potassium  hydroxide 
(cf.  A.,  1907,  i,  860)  into  a-2-methylbenzil-l -monoxime 
dimethylacetal  (the  o^-acetaloxime),  m.  p.  179°,  hydro¬ 
lysed  by  glacial  acetic  acid  at  100°  to  a-2 -methyl- 

benzil-7 -monoxime,  ^GPh^C7H7  ^jie  armonoxime), 
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m.  p.  117 — 118°  {benzoyl  derivative,  m.  p.  1 10° ; 
o-iohtoyl  derivative,  m.  p.  82 — 83°).  The  monoxime 
is  far  more  stable  than  any  a-benzilmonoxime  pre¬ 
viously  described,  is  partly  decomposed  when  heated 
for  a  short  time  with  concentrated  hydrochloric  acid, 
giving  0-toluonitrile  and  benzoic  acid,  and  is  almost 
unaffected  when  heated  under  pressure  with  alcohol 
at  100°.  Aqueous  sodium  hydroxide  at  100°  gives 
o-toluamido  and  benzoic  acid,  whilst  the  aqueous- 
alcoholic  alkali  gives  the  latter  and  o-toluonitrile 
(showing  an  a- configuration).  The  effects  produced 
by  these  reagents  correspond  with  a  Beckmann 
change  of  the  second  order  (Werner  and  Piguet,  A., 
1905,  i,  66),  usually  observed  only  with  acyl  deriv¬ 
atives.  This  removes  the  doubts  raised  by  Brady 
and  Bishop  (A.,  1925,  i,  930)  in  connexion  with  the 
relation  between  the  configuration  of  benzilmon- 
oximes  and  of  their  acyl  derivatives.  The  tendenc}r 
to  undergo  Beckmann  changes  of  the  second  order  is 
characteristic  of  the  a-benzilmonoximes. 

Cold  or  hot  oximation  of  the  a- oxime  gives  the 

cc -dioxime,  QpJ'y-  o?K  7  m‘  (^a^en  slowly) 

or  260°  (taken  quickly)  (decomp.).  The  dioxime 
undergoes  no  transformation  when  heated  with  alkali 
or  with  alcohol ;  the  diacetyl  and  dibenzoyl  derivatives 
melt  respectively  at  139°  and  162—163°.  The  former 
is  readily,  and  the  latter  with  difficulty,  hydrolysed  to 
the  parent  substance. 

Condensation  of  o-tolualdehyde  with  phenylnitro- 

methane  gives  ^-nitro-2-methylstilbene,  m.  p.  99°, 

together  with  a  small  quantity  of  a  substance, 

C22H1902N,  m.  p.  195°  (decomp.),  apparently  different 

from,  but  not  depressing  the  decomp,  point  of,  the 

above  compound,  C21Hp02N.  From  the  stilbene  is 

obtained  a-2-methyl-l* -benzilmonoxime  dimethylacetal 

(the  a1-acetaloxime),  m.  p.  174°,  and  thence  a-2- 

methylbenzil-1 ' -monozime  (the  a*, -monoxime), 

Ph*OCO*C7H7  llft0  ii'  4- 

0H*N  %  m.  p.  119  (benzoyl  derivative,  m.  p. 

87 — 88°,  hydrolysing  normally).  Concentrated  hydro¬ 
chloric  acid  converts  the  a1-acetaloxime  into  p-2- 
m elhylbenzil- 7 '-monoxime  (the  Brinonoxi m e ) , 

m.  p.  121°  (with  or  without  0-5CGHG) 

(benzoyl  derivative,  m.  p.  129°,  hydrolysing  normally). 
Oximation  of  the  prmonoxime  in  alcoholic  alkali 

gives  y-2-melhylbenzildioxime,  K-Crtf7,  m’  P- 

188*5°  (decomp.)  (rapid  heating ;  slow  heating  pro¬ 
duces  the  a-dioxime)  (dibenzoyl  derivative,  m.  p. 
127 — 128° ;  acetylation  produces  much  a-derivative). 
The  y-dioxime  is  converted  by  alkali  at  100°  into  the 
a-dioxime  and  3-phenylA-o-tolylfurazan,  m.  p.  49°, 
also  formed  in  the  hot  oximation  of  the  pA -monoxime, 
or,  together  with  benzoic  acid,  by  the  action  of  boiling 
alkali  on  the  di benzoate.  Sodium  hypochlorite  con¬ 
verts  the  y-dioxime  into  a-3 -phenyl  A-o4olylfurazan 

oxide ,  ^  -  m.  p.  103°,  also  formed,  together 

with  the  P-isomeride,  by  oxidising  a-2-methylbenzil- 
dioxime,  and  reducible  to  the  y-dioxime.  Reduction 
of  a  mixture  of  a-  and  P-furazan  oxides  gives  a  mix¬ 
ture  of  the  two  amp/ri-dioximes,  benzoylated  to  a 
mixture  of  y-  and  5- dioxime  benzoates. 


The  above  a-nitro-2-methylstilbene  is  converted  by 
50%  aqueous  sodium  hydroxide  at  150 — 160°  into 
4-phenyl-3  :  5-di-o4olyUsooxazole,  m.  p.  111-5°,  oxidised 
by  ozone  to  the  o -toluate,  C7H7*CBzIN*0*C0*C7H7, 
m.  p.  114°,  of  p - 2 -melhylbenzilmonozim e  (the  p2-mon- 
oxime),  m.  p.  124°,  which  is  not  appreciably  affected 
by  acid  or  alkali,  whilst  the  p-nitrostilbene  similarly 
affords  3  :  5 -diph enylA-o4olylisooxazole,  m.  p.  126°, 
oxidised  to  the  benzoate,  m.  p.  192°  (above),  of  the 
pj -monoxime.  Oximation  of  the  p2-monoxime  affords 
B-2-methylbenzildioxime  (dibenzoyl  derivative,  m.  p. 
112 — 113°),  melting  at  184°,  then  solidifying  and 
passing  into  the  a-dioxime.  The  5-dioxime  is  oxidised 

to  p - 3 -phenyl-4:* o - tolylfu raza n  oxide,  b 


m.  p.  86 — 87°. 

Benzaldehyde  and  m-tolylnitrom ethane  undergo 
condensation  in  presence  of  aliphatic  amines,  and 
phenyldi -m-tolylisooxazole ,  m.  p.  170°  (indef.),  is  pro¬ 
duced  in  addition  to  the  desired  a-nitro-3-methyl- 
stilbene,  but  this  substance,  m.  p.  82°,  once  nuclei 
have  been  obtained  by  careful  procedure  in  absence 
of  light,  is  readily  prepared.  Methyl-alcoholic  potass¬ 
ium  hydroxide  converts  it  into  a -3-melhylbenzil-l  - 
monoxime  dimethylacetal  (the  a2-acetaloxime),  m.  p. 
176°,  hydrolysed  by  cold  concentrated  hydrochloric 
acid  (10  min.)  to  a-  3  -methylbenzil  -  7  -  monoxime  (the 
a2-monoxime),  m.  p.  83°,  much  p2-oxime  also  being 
produced.  The  p2-oxime  ($-3-methylbenzil-7 -mon- 
oxime,  m.  p.  122°;  benzoyl  derivative,  m.  p.  136°, 
hydrolysed  partly  to  oxime ;  acetyl  derivative,,  m.  p. 
67°,  readily  hydrolysed  to  the  oxime)  is  formed  when 
the  a2 -oxime  is  boiled  with  alcohol,  and  is  prepared 
by  treating  the  a2-aeetaloxime  with  cold  concentrated 
hydrochloric  acid  for  24  hrs. 

Cold  alkaline  oximation  of  the  a2-monoxime  pro¬ 
duces  a  -  3 -meth  ylbenzi  Idioxime,  m.  ~p.  216°  (rapid 
heating)  [benzoyl  derivative,  m.  p.  185°  (decomp.), 
hydrolysed  mainly  to  oxime],  converted  in  2  hrs.  at 
170—175°  (more  rapidly  when  impure)  into  the 
P -dioxime.  Hot  alkaline  oximation  of  the  p„-mon- 
oxime  gives  a-  and  p-dioximes  (method  of  preparing 
latter)  and  some  phenyltolylfurazan.  The  P-dioxime 
has  m.  p.  150°,  and  may  crystallise  +  1CcH6  (ex¬ 
changed  for  1H20  by  air-drying)  (dibenzoyl  derivative, 
m.  p.  141*5°,  partly  hydrolysable  to  oxime).  Cold 
oximation  of  the  p2-monoxime  gives  B-3-meihylbenzil- 
dioxime  (the  5-dioxime),  in.  p.  135°  (decomp.)  or 
(+^CfiH6)  m.  p.  70—75°  and  135°.  The  readily 
obtained  disodium  salt  gives  a  5-dioxime  of  m.  p. 
141°  (hydrated).  Both  preparations  appear  to  con¬ 
tain  some  of  the  next -mentioned  furazan.  The  di¬ 
benzoyl  derivative,  m.  p,  152°,  is  very  slowly  hydro¬ 
lysed  by  cold  alkali,  but  the  hot  reagent  produces 
3-phenylA-m-tolylfurazan,  m.  p.  37°,  b.  p.  175—185°/ 
vac.,  also  formed,  together  with  the  a-dioxime,  by 
boiling  the  5-dioxime  with  alkali.  Sodium  hypo¬ 
chlorite  oxidises  the  5- dioxime  to  $-3 -phenyl  A-m- 
tolylfurazan  oxide,  m.  p.  77*5°,  reduced  by  zinc  dust 
and  methyl-alcoholic  acetic  acid  to  the  5-dioxime. 

The  preparation  of  p- nitro-3-methylstilbene ,  m.  p. 
51°,  b.  p.  1950/14  mm.,  requires  great  attention  to 
detail.  The  crude  material  is  converted  by  methyl- 
alcoholic  alkali  etc.  into  a  little  3  : 5-diphenylA-m- 
tolylisooxazole ,  m.  p.  156°,  much  a-nitro-$-metkozy - 
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cc-phenyl-$-m4olylethane,  m.  p.  89°  (also  obtained  by 
dissolving  the  pure  nitrostilbene  in  methyl-alcoliolic 
alkali),  and  a  stereoisomer ide  (?),  m.  p.  129°,  of  the 
ethane.  Reduction  of  these  two  stereo  isomer  ides 
gives  two  bases,  the  hydrochlorides  of  which  melt 
respectively  at  235°  (becoming  brown)  and  223°,  and 
may  be  those  of  the  two  stereoisomeric  a  -amino- 
$-methoxy-<x-phenyl~$-m4ohjletlianes. 

3- Methylbenzil-l* -monoxime  dimethylacelal  (the  ar 
aeetaloximo),  deeomp.  214°,  is  obtained  from  the 
nitrostilbene  or  from  the  ethane,  and,  when  crystallised 
from  methyl  alcohol,  is  partly  converted  into  the  above 
fsooxazole,  m.  p.  156°.  The  aracetaloxime  is  readily 
converted  into  oc-3-methylbenzil-l ' -monoxime  (the 
<xrmonoxime),  m.  p.  113°  (benzoyl  derivative,  m.  p. 
91°,  hydrolysed  to  bcnzonitrile,  and  benzoic  and 
m-toluic  acids),  together  with  some  $-3-methylbenzil- 
1* -monoxime  (the  pr monoxime),  m.  p.  134°  (benzoyl 
derivative,  m.  p.  120°,  hydrolysable  to  the  oxime), 
which  is  best  obtained  by  treating  the  above  acetal- 
oxime  with  concentrated  hydrochloric  acid. 

Cold  oximation  of  the  pj-monoxime  gives  y-3« 
methylbenzildioxime  (the  y- dioxime),  m.  p.  126*5°  or 
(+1C6Hs)  118°  (benzoyl  derivative,  m.  p,  108 — 116°, 
converted  by  hot  alkali  into  the  furazan,  m.  p.  37°). 
Crystallisation  of  the  dioxime  from  benzene  produces 
the  P- dioxime,  whilst  boiling  benzene  slowly  converts 
it  into  the  a-dioxime,  also  formed  (together  with  the 
furazan)  by  the  action  of  hot  alkali.  Sodium  hypo¬ 
chlorite  converts  the  y- dioxime  into  §-*&-phenyl-4:-m- 
tolylfurazan  oxide,  m.  p.  75*5°,  reducible  to  the  y-di- 
oxime  (trace  of  oc-dioximc). 

p-Tolylmtromethane  and  benzaldehyde  condense 
readily  in  aqueous-alcoholic  methyl  amine  to  give 
<x-nitro-4z-methylslilbene}  m.  p.  75 — 76°,  convertible 
into  4:-methylbe?izil-l -monoxime  dimethylacelal  (the 
a2-acetaloxime),  m.  p.  217°,  which  in  turn  gives  a-4- 
methylbenzil-1  -monoxime  (the  o^-monoxime),  m.  p. 
115°  (benzoyl  derivative,  m.  p.  118°,  li3rdrolysed  mainly 
to  p-toluonitrile,  p-toluic  acid,  and  benzoic  acid) .  Con¬ 
centrated  hydrochloric  acid  slowly  converts  the 
a2-monoxime  or  the  aeetaloxime  into  P-4 -methyl - 
henzil-1  -monoxime  (the  p2- monoxime),  m.  p.  134° 
(benzoyl  derivative,  m.  p.  156°,  hydrolysed  to  the 
oxime). 

Cold  alkaline  oximation  of  the  a2-monoxime  affords 
a-4-methylbenzildioxime  (the  a-dioxime),  m.  p.  223— 
224°  (dibenzoyl  derivative,  m.  p.  184°,  hydrolysed  to 
dioxime)  (cf.  Ponzio  and  Bernard!,  A.,  1924,  i,  293, 
who  named  it  8-phenyl-p-tolylglyoxime).  The  a-di¬ 
oxime  is  converted  by  alcohol  at  150°  under  pressure 
into  p  -  4-m ethylbe nzild ioxime  (the  p-dioxime),  m.  p. 
184°  (+0*5C6Hq)  (dibenzoyl  derivative,  m.  p.  140°, 
hydrolysed  to  dioxime),  also  obtained  in  appreciable 
quantities  by  oximation  of  the  a2-monoxime.  Cold 
alkaline  oximation  of  the  p2-monoxime  gives  8-4- 
methylbenzildioxime  (8-dioxime),  m.  p,  (+0*5CcH0) 
160°,  which  with  hot  alkali  passes  into  the  P-dioxime. 
The  dibenzoyl  derivative,  m.  p.  119°,  is  converted 
slowly  by  cold  alkali  into  3 -ph eivylA-p-iolylfura zan , 
in.  p.  80°,  and  benzoic  acid.  Oxidation  of  the  5-di- 
oxime  with  sodium  hypochlorite  gives  ^-3-phenyl  A-p- 
tolylfurazan  oxide,  m.  p.  117°,  reducible  to  the  8-di- 
oxime, 

^-Tolualdeliyde  and  phenylnitrom ethane  condense 


in  presence  of  methylamine  to  give  fi-niiro^-methyl- 
siilbene ,  m.  p.  79°,  together  with  a  substance, 
C2iHi902N  (cf.  the  2-methyl  series),  and  a-miro-p- 
methoxy-vL-phenyl-$-p-tolylethane,  m.  p.  93°.  The 
last,  converted  by  alkali  into  the  nitrostilbene,  is 
different  from  the  products,  m.  p.  101 — 102°  and 
95—96°,  respectively,  of  dissolving  the  nitrostilbene 
in  methyl-  or  ethyl-alcoliolie  alkali  (stereoisomerides  ?), 
and  is  converted  by  methyl-  or  ethyl-alcoholic  alkali 
into  the  substance,  m.  p.  101 — 102°.  4t~Methylbcnzih 
1* -monoxime  dimethylacelal  (the  a^acetaloxime),  de- 
comp.  215°,  obtained  normally  from  the  nitrostilbene, 
is  converted  by  concentrated  hydrochloric  acid  into 
$-4-metliylbenzil-l' -monoxime  (the  prmonoxime);  m.  p. 
120—121°  (benzoyl  derivative,  m.  p.  94°,  hydrolysed 
to  oxime).  Tho  latter  is  oximated  to  give  y-4- 
methylbenz ildiox ime  (the  y-dioxirae)  (amphi),  m.  p. 
150°  or  (+^*H20)  142°  (sintering  at  110°)  or  (+CHC13) 
146°  (dibenzoyl  derivative,  m.  p.  137°,  hydrolysed 
to  the  furazan,  m.  p.  80°),  which  with  sodium  hypo¬ 
chlorite  gives  cc-3-phenyl-4:-p4olylfurazan  oxide,  in.  p. 
121°,  reduced  to  the  y-dioxime.  E.  E.  Turner. 


Constitution  of  oximes.  X,  J.  Meisenhebier 
and  W.  Theilecker  (Amialen,  1929,  469,  128— 
146).— A  reply,  in  support  of  the  Hantzsch-W erner 
view  of  the  isomerism  of  oximes,  to  Ponzio  (A., 
1928,  888).  a-4/-Methoxybenzil-7 -monoxime  (Meisen- 
heiiner  and  Lange,  A.,  1924,  i,  433)  when  pure  has 
m.  p.  95- — 96°  (loc.  cit.  88—89°)  and  the  dioxime 
obtained  from  this  specimen  has  m.  p.  218°  and  is 
identical  with  tho  “  p  "-phenyl -p-anisylgly oxime  ob¬ 
tained  by  Ponzio  and  Bernard!  (A.,  1924,  i,  293): 
(To  avoid  confusion  the  symbols  in  inverted  commas 
apply  to  the  nomenclature  of  Ponzio.)  This  does  not 
vitiate  the  authors’  conclusions  that  the  isomerism 
is  explained  by  the  Ha  ntzseh-W erner  theory,  since 
the  existence  of  four  dioximes  is  based  on  differences 
in  chemical  behaviour.  Ponzio ?s  view  regarding  the 
nature  of  “  p  "  -methylplienylgly  oxime  (Toe.  cii.)  is 
criticised  on  the  grounds  (1)  that  as  a  single  crystalline 
substance  it  cannot  be  an  equilibrium  mixture  of 
“  a  ”  and  “  y  ”  forms,  and  (2)  that  it  gives  a  red 
nickel  salt  sparingly  soluble  in  acetic  acid,  whilst  the 
nickel  salts  of  the  “  a  "  and  <f  y  ”  oximes  are  greenish- 
yellow  and  readily  soluble  in  acetic  acid.  The  authors 
consider  that  the  <c  p  ”  oxime  has  the  «-(anii)structure, 
giving,  by  oxidation,  two  structurally  isomeric 

furazans,  and  nSnS*  ’  tho  Peroxido 


formulation  of  Ponzio,  even  if  correct,  being  no 
evidence  of  configuration,  since  oxidation  must  involve 
a  rearrangement.  The  “  a  "  dioxime  is  regarded  as 


Me*C- 


thc  y-  or  8- (ampin ) oxime,  { ^ 0  *N  ^  * 11  aSree" 

ment  with  the  known  attraction  of  the  methyl  for  the 
oximino-hydroxyl  group,  both  these  forms  are  stable. 

Me-C - CAr  Me-C - CAr 


The  forms 


■  and 


N-OH  N-OH  ttllu  N-OH  HO;N 
are  regarded  as  unstable  and  are  either  not  obtained, 
or  obtained  only  in  an  impure  condition,  and  thus  is 
explained  the  existence  of  Ponzio ’s  “  y  ”  glyoxime 
which  has  not  been  obtained  pure,  being  always  con¬ 
taminated  with  the  “  p  ”  form  into  which  it  passes. 
Similarly  with  the  monoarylglyoximes,  only  two  forms 
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are  stable,  “  p  ”-phenylglyoxime  having  the  anti - 
structure  and  “  a  "-phenylglyoxime  the  a?nphi-8tmc- 

,  H-C - OPh  _  h*C - CPh  pftntrn„r 

ture  HON  HON  01  N-OH  N-OH'  Contrary 
to  Ponzio,  the  authors  consider  that  the  action  of 
benzenediazonium  chloride  on  “  a  ”-phenylglyoxime 
does  involve  a  rearrangement  ( e.g ,,  the  “  cc  ”-gly  oxime 
yields  a  nickel  salt,  whilst  the  resulting  p-benzildi- 
oxime  does  not),  the  resulting  p~benzildi  oxime  being 
formed  by  a  rearrangement  of  the  unstable  y-(amphi)- 
benzildioxime,  which  is  considered  to  be  the  primary 
product,  since  hydrolysis  of  its  acetyl  derivative  yields 
a  trace  of  diphenylfurazan,  showing  the  presence  of  a 
trace  of  the  y-compound.  In  attempts  to  prepare  a 
stable  amphi -derivative  condensation  with  o«,  m-,  and 
p-toluenediazoniuxn  chlorides  was  attempted.  In  the 
first  two  cases  the  evidence  is  doubtful,  since  mainly 
unchanged  “  a  ”-phenylgly oxime  and  resinous  pro¬ 
ducts  are  obtained,  but  with  the  ^-compound  there 
results  a  mixture  containing  p-  (14%),  a-  (0*7%),  and 
amphi -  (0*5%)  dioximes  and  it  is  believed  that  the 
2-  and  0-  are  produced  from  the  amphi -form  which 
is  the  primary  product  of  the  reaction.  The  discrep¬ 
ancies  between  the  results  of  Russanoff  (A.,  1892, 
321)  and  of  Ponzio  and  Avogadro  (A.,  1923,  i,  472) 
relating  to  “  p  ”-phenylglyoxime  are  explained  by 
the  fact  that  the  product  designated  “  p  ”  by  the 
former  author  is  really  the  unchanged  “  a  ?,-com- 
poimd,  the  true  "  a  ”  and  “  p  ”  compounds  giving 
different  and  not  identical  diacetyl  derivatives.  The 
sufficiency  of  the  Hantzsch^Werner  view  in  explaining 
oxime  isomerism  is  maintained  and  the  untrust¬ 
worthiness  of  physical  properties  for  the  determination 
of  configuration  is  discussed.  J.  W.  Baker. 

Perylene  and  its  derivatives*  XXI*  A.  Pon- 
gratz  and  E.  Pochmuller  (Monatsh.,  1929,  51, 
228 — 233). — When  4  :  10-dichloro-  or  4  :  10-dibromo- 
3  :  9-dibenzoylperylene  is  heated  with  cuprous  cyanide 
in  presence  of  quinoline,  4  :  10-dicarbylammo-3  :  9-di¬ 
benzoylperylene,  not  melted  at  360°,  is  obtained ; 
hydrolysis  of  this  with  concentrated  sulphuric  acid 
gives  4  :  lQ-diamino-3  :  9-dibenzoylperylene,  not  melted 
at  360°  (dibenzoyl  derivative,  sinters  at  350°  without 
melting)  (ci  A.,  1927,  1190). 

Perylene  reacts  with  p-bromobenzoyl  chloride  in 
presence  of  aluminium  chloride  and  carbon  disulphide 
forming  3  :  9-di-p-bromobenzoylperylene,  m.  p.  308°, 
which  when  treated  with  cuprous  cyanide  in  boiling 
quinoline  gives  the  corresponding  dicar bylamino- 
derivative,  m.  p.  293°.  Hydrolysis  of  this  with  con¬ 
centrated  sulphuric  acid  yields  an  uncrystallisable  pro¬ 
duct,  insoluble  in  alkali.  Distillation  of  dipropionyl- 
and  dibutyryl-perylene,  m.  p.  247°  and  253°,  respectively 
(obtained  by  the  Friedel-Craf  ts  reaction),  with  zinc  dust 
gives  perylene  as  the  chief  product.  H.  Burton. 

Triquinoyl.  F.  Berg  el  (Ber.,  1929,  62,  [B], 
490—491). — -Intensive  desiccation  of  triquinoyl  octa- 
hydrate,  C606,8H2()  (cf.  Henle,  A.,  1907,  i,  144),  by 
phosphoric  oxide  at  78°  causes  almost  complete  re¬ 
moval  of  water.  The  constitution  of  the  yellowish- 
brown  product  as  a  polymeric  carbon  monoxide 
appears  established  by  its  behaviour  towards  barium 
chloride ;  it  cannot,  however,  be  re-converted  into 
the  octahydrate.  H.  Wren. 


Differently  coloured  conditions  of  anthra- 
quin  ole  arboxylic  acids  and  anthraquinol-se-carb- 
oxylactones.  R.  Scholl,  O.  Bottger,  and  S.  Hass 
(Ber.,  1929,  62,  [B]t  616 — 628). — Sodium  anthra- 
quinone-l-carboxylate  is  reduced  by  sodium  hypo¬ 
sulphite  in  aqueous  solution  to  anihraquinoUl-carb- 
oxylic  acid ,  permanganate-like  crystals  which  dissolve 
in  alkaline  solution  in  the  absence  of  air  to  red 
solutions  from  which  mineral  acids  precipitate  the 
organic  acid  as  a  red  gel  which  passes  in  10—15  min. 
into  a  violet,  readily-filterable  condition.  The  acid 
is  converted  by  short  treatment  with  boiling  acetic 
anhydride  into  anthraquinol- 1  -carboxylactone  and  by 
more  protracted  treatment  into  the  corresponding 
acetyl  derivative,  C17H10O4,  m.  p.  196°.  Anthra- 
quinone-1  :  5-dicarboxylie  acid  dissolved  in  sodium 
hydroxide  is  reduced  by  sodium  hyposulphite  at  the 
atmospheric  temperature  to  a  red  vat  from  which 
hydrochloric  or  sulphuric  acid  immediately  gives  a 
violet  precipitate.  The  sparing  solubility  of  the 
violet  acid  in  organic  media  at  the  ordinary  tem¬ 
perature  and  its  instability  at  higher  temperature 
inhibit  its  preparation  in  the  crystalline  condition. 
The  quantitative  reduction  of  sodium  anthraquinone- 
1  :  5-dicarboxylate  to  a  dark  red  solution  requires 
2*09  atoms  of  hydrogen  in  the  presence  of  spongy 
platinum,  whilst  the  oxidation  of  the  vat  (obtained 
with  zinc  dust  and  alkali)  by  sodium  hypochlorite  is 
effected  by  2  atoms  of  oxygen.  There  can  therefore 
be  no  doubt  that  the  violet  compound  is  pure  anihra- 
quinol-1  :  5-dicarboxylic  acid  and  that  the  colour  is 
not  due  to  radical-  or  quinhydrone-liko  impurities. 
Solutions  obtained  from  sodium  anthraquinone- 
1  :  5-dicarboxylate  or  from  free  anthraquinone-1  :  5- 
dioarboxylic  acid  with  sodium  hyposulphite  yield  a 
violet  precipitate  when  shaken  with  air ;  this  is 
attributed  to  oxidation  of  the  excess  of  hyposulphite 
to  hydrogen  sulphite  and  sulphate  which  thereby 
causes  acidification  of  the  solution.  If  the  solution 
obtained  by  the  action  of  anthraquinol-1  :  5-dicarb- 
oxylactone  on  methyl- alcoholic  potassium  hydroxide  is 
acidified  with  not  too  dilute  sulphuric  acid  previous 
to  dilution  with  water  a  gelatinous  red  acid  is  pre¬ 
cipitated  which  usually  passes  into  the  violet  form 
but  can  occasionally  be  dried  as  the  red  variety.  The 
latter,  in  contrast  to  the  violet  form,  is  readily  soluble 
in  nitrobenzene,  acetic  anhydride,  dioxan,  etc.,  but, 
like  the  violet  acid,  gives  red  solutions  in  alkali 
hydroxide  from  which  the  violet  form  is  precipitated. 
The  red  and  violet  acids  are  converted  by  acetic 
anhydride  into  anlhraguinol-l  :  5-dicarboxyd ilacto ne} 
decomp,  about  380°.  The  differences  in  colour  are 
attributed  to  difference  in  the  size  of  particles.  The 
violet  powder  gives  a  reddish-brown  mark  when 
rubbed  with  a  glass  rod  on  porous  earthenware ;  in 
thin  layers  it  appears  under  the  microscope  to  be 
violet -red  in  transmitted  light,  otherwise  black.  The 
violet  colour  is  therefore  a  surface  effect. 

H.  Wren. 

Derivatives  of  3  :  4-phenanthraquinone,  L.  F. 
Fieser  (J.  Aruer.  Chem.  Soc.,  1929,  51,  940—952). — 
4-Amino-3-phenantlirol  hydrochloride  is  oxidised  by 
chromic  anhydride  in  glacial  acetic  acid,  or  by  nitrous 
acid  (cf.  Werner,  A.,  1902,  i,  437),  to  3  :  4-phenanthra- 
quinone  (cf.  Barger,  J.C.S.,  1918,  113,  218)  (char- 
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aeteristic  blue  to  green  colour  reaction  with  sulphuric 
acid)*  This  is  converted  by  concentrated  aqueous 
sodium  hydrogen  sulphite  into  sodium  3  :  4- dihydroxy - 
phenanihrene-l-sulphonate  (I)  (corresponding  p -toluid- 
ine  salt,  decomp.  182°),  oxidised  by  chromic  and 
sulphuric  acids  to  sodium  3  :  ^k-phenanthraquinone- 
1  -sulphonate  (ammonium  salt),  which  gives  with 
^-toluidine  in  hot  aqueous  solution  red  l»p -loluidino- 
3  :  k-phenanthraquinone,  m.  p*  260°  (decomp.),  reduced 
by  zinc,  acetic  anhydride,  and  sodium  acetate  to 
\-p-toluidino-%  :  k-diaoeioxyphenanthrene,  m.  p.  208°. 
Orange  -  yellow  3  -  hydroxy  -1:4  - phenanthraquinom , 
m.  p.  230°,  sintering  from  200°  (sodium  and  ammon¬ 
ium  salts ;  methyl  ether,  m.  p.  170° ;  1  :  4 -diacetoxy- 
3 -methoxyphenan threne,  m.  p.  168-5°),  is  best  obtained 
by  oxidising  I  with  hydrogen  peroxide  and  alkali. 
Its  silver  salt  yields  with  allyl  bromide  in  boiling 
benzene  \-allyloxy-Z  :  4 -phenanlhraquinone  (17%  of 
the  theoretical),  m.  p.  161°,  and  3 -hydroxy -2-allyl- 
1  :  4 -phenanihraquinom  (63%),  m.  p.  155°,  which  is 
converted  by  cold  sulphuric  acid  into  a  compound, 
C1?H1203,  red  needles,  m.  p.  198 — 199°.  3-Hydroxy- 
1  :  4-phenanthraquinone  behaves  like  a  (3 -diketone 
towards  boiling  -sodium  hydroxide,  being  hydro¬ 
lysed  to  2-acetyl- 1  -naphthylglyoxylic  acid,  m.  p.  196° 
(decomp.)  (methyl  ester,  m.  p.  181°).  This  is  con¬ 
verted  by  hydrogen  peroxide  and  alkali  into  naphtha¬ 
lene- 1  :  2 -dicar  boxy  lie  acid,  and  by  potassium  di- 
chromate  and  acid  into  1 : 3-diketo-a-naphth-hydrind- 
ene,  m.  p.  174—175°  (benzylidene  derivative,  m*  p. 
179°;  cf.  Noto,  A.,  1915,  i,  973),  and  gives  with 
aniline  at  175°  2 -acetyl-l-naphihylidenmnil,  m.  p.  202°. 

H.  E.  F.  Notton. 

Perylene  and  its  derivatives*  XIX*  A.  Zinke, 
W.  Hirsch,  and  E.  Brozeic  (Monatsh.,  1929,  51, 
205 — 220) . — Reduction  of  3  :  4  :  9  :  10-tetranitroperyl- 
ene  (Zinke  and  Unterkreuter,  A.,  1920,  i,  541)  with 
alkaline  sodium  hyposulphite,  sodium  sulphide,  or 
stannous  chloride  gives  the  corresponding  ieira-amino- 
derivative  (dibenzylidene  derivative),  which  in  view 
of  its  intense  colour  is  probably  admixed  with  some 
diaminoperylenequinonedi-imine.  The  tetra-amino- 
compound  reacts  with  2  mols.  of  oxalyl  chloride 
forming  a  dioxalyl  derivative,  not  melted  at  360°, 
and  with  acetic  anhydride,  benzoyl, 
p  -bromoben zoy  1 ,  and  p-chlorobenzoyl 
chlorides,  forming  the  corresponding 
benziminazole  derivatives  (annexed 
formula,  R=Me,  Ph,  C8H4Br,  C6H4C1, 
respectively),  all  of  which  have  m.  p. 
above  360°. 

When  3  :  9-dichloro-4  :  10-dinitro- 
1  1  1  perylene  is  heated  with  concentrated 

sulphuric  acid  at  150 — 160°,  perylene- 3  :  4  :  9  :  10-di- 
gainone  (I)  results.  The  same  diquinone  is  obtained 
also  from  dinitroperylene  and  3:4:9: 10-tetranitro- 
perylene  by  similar  treatment  with  sulphuric  acid. 
Reduction  of  this  with  alkaline  sodium  hyposulphite 
and  subsequent  treatment  with  the  appropriate  aroyl 
chloride  gives  the  tetrabenzoate  and  teira-p-bromobenzo- 
ate  of  3  :  4  :  9  :  1 0- 1 et rahy droxypery lene .  The  tetra¬ 
benzoate  is  hydrolysed  and  oxidised  at  the  same  time 
by  warm  concentrated  sulphuric  acid,  yielding  I. 
Bromination  of  I  in  nitrobenzene  suspension  affords 
a  tetrabromo-deriv&tive,  whilst  chlorination  furnishes 


a  product,  probably  a  mixture  of  di-  and  tetra-chloro- 
derivatives,  which  after  reduction  and  benzoylation 
yields  a  dichlorotetrabenzoyloxyperylene .  The  halogen- 
a  ted  derivatives  of  perylenediquinonc  are  mordant 
dyes.  H.  Burton. 

Manufacture  of  benzanthraqninone  derivatives 
and  substitution  products.  I.  G.  Farbenind. 
A.-G.— Sec  B.?  1929,  237. 

Manufacture  of  vat  dyes  [of  the  dibenzanthrone 
series]  and  intermediate  products  thereof.  I.  G. 
Farbenind.  A.-G* — See  B.,  1929,  23S. 

Euphorbons  from  euphorbium  resin.  J.  A. 
Muller  (J.  pr.  Chem.,  1929,  [ii],  121,  97-112).- 
By  the  process  of  extraction  described  a  sterol-free 
preparation  of  euphorbon,  sintering  at  118°,  melting 
at  121-5 — 122-5°  to  a  cloudy  liquid  which  becomes 
clear  at  125°,  [a]f  +16*58°,  is  obtained.  This,  like 
all  hitherto  believed  uniform  specimens,  is  a  mixture, 
since  acetylation  (acetic  anhydride  alone  or  in 
presence  of  anhydrous  sodium  acetate  or  pyridine) 
leads  to  the  simultaneous  formation  of  vitorbol  acetate 
(yield  60%),  sintering  at  85°,  melting  to  a  cloudy 
liquid  at  90 — 91°,  which  becomes  clear  at  98°,  [a]15 
+11*34°,  and  novorbol  acetate,  in.  p.  123—124°  (clear 
liquid),  [a]|J  —12*52°.  Each  of  these  compounds  may 
have  either  of  two  formulae :  C26H41*OAc  or 
C27H43-OAc.  Similarly,  treatment  of  euphorbon  with 
p-bromobenzoyl  chloride  gives  vitorbol  p -bromobenzo- 
ate,  m.  p.  132—133°  (cloudy  liquid),  137°  (clear), 
[a]1, j  +20*45°,  accompanied  by  novorbol  p-bromo- 
benzoate,  which  exists  in  two  crystalline  forms,  both 
with  m.  p.  183-5—184-5°,  [aj1^  +18*88°. 

Hydrolysis  of  the  foregoing  acyl  derivatives 
yields  vitorbol,  in.  p.  120*5°,  122-5 — 123*5°,  125°,  [a]j> 
+11*34°,  and  novorbol,  m.  p.  123-5 — 124-5°,  [a]B 
+29*61°.  Vitorbol  gives  no  digitonin  precipitate. 

Dibromovitorbol  acetate,  m.  p.  163—164°  (decomp.)? 
after  sintering  at  156°,  [*]\\  —5*615°,  is  formed  by 
addition  of  bromine  in  chloroform  solution.  All 
rotations  were  taken  in  benzene  solution. 

R.  J.  W.  Le  Fevre. 

Saponin  of  the  sugar  beet.  K.  Re horst  (Ber., 
1929,  62,  [B],  519 — 534). — Dried  beetroot  shavings 
are  extracted  with  cold  0*5%  sodium  hydroxide  and 
the  extract  is  acidified  with  hydrochloric  acid.  The 
crude  saponin  is  dried,  extracted  with  boiling  ethyl 
alcohol,  and  the  extract  evaporated  to  dryness.  The 
solution  of  the  residue  in  methyl  alcohol  is  treated 
with  ether,  the  precipitate  is  removed,  and  the  filtrate 
again  evaporated.  Further  purification  of  the  residue 
is  effected  by  dialysis  and  treatment  with  methyl 
alcohol  and  ether.  Final  extractions  with  light 
petroleum  and  water  leave  a  product  which  cannot 
be  separated  into  appreciably  different  portions  by 
fractional  extraction  with  ether.  The  saponin. 
C37H5e09>  has  m.  p.  215—216°,  [a]u  +31-07°  in 
methyl  alcohol.  It  has  strongly  haemolytic  properties 
which  are  not  inhibited  by  addition  of  cholesterol. 
Hydrolysis  affords  30%  of  d-glycuronic  acid  and 
68*67%  of  sapogenin.  The  latter  compound,  which 
appears  saturated,  after  desiccation  at  105°  has  m.  p. 
301—302°,  [a]8  +78-82°  in  96%  alcohol.  Analyses 
and  determinations  of  mol*  wt.  agree  better  with 
the  formula  C31H4803  than  with  C31H50O3J  and  the 
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amended  composition  appears  to  accord  better  with 
the  recorded  analyses  of  oleanol  and  caryophyllin, 
which  are  identical  with  beetroot  sapogenin.  The 
proportion  of  water  of  crystallisation  in  the  air-dried 
substance  varies  somewhat  with  the  mode  of  prepar¬ 
ation,  2,  T5.  and  1  mol.  being  recorded.  Specimens 
which  have  been  preserved  for  a  considerable  period 
and  then  dried  at  140°  appear  to  have  the  composition 
C3iH4 803 ,0 *  5H20 ,  but  the  observations  may  be 
caused  by  partial  autoxidation.  Distillation  of  the 
sapogenin  with  zinc  dust  affords  carbon  dioxide,  water, 
substances  with  an  odour  of  petroleum,  and  a  viscous, 
fluorescent  oil  which  can  be  separated  by  steam  into 
a  volatile  and  a  non-volatile  portion.  The  most 
volatile  fraction  from  the  former  portion  appears  to 
be  a  sesquiterpene,  C15H24,  d  0*9079,  nj{'5  1-5126, 
[a]D  +3*75°,  which  absorbs  1  mol.  of  hydrogen  in 
presence  of  palladium  chloride.  Dehydrogenation 
with  selenium  affords  an  oil  which  partly  crystallises. 
The  crystalline  portion,  m.  p.  273—275°,  is  a  largely 
dehydrogenated  product,  C30H20O  or  C30H18O,  in 
which  the  carbon  skeleton  of  the  sapogenin  remains 
almost  intact.  The  oil  gives  a  yellow  product  with 
picric  acid,  the  first  portions  of  which  have  m.  p.  114— 
116°,  whereas  later  fractions  have  a  lower  and  less 
distinct  m.  p.  Regeneration  of  the  hydrocarbon  and 
treatment  of  it  with  trinitroresorcinol  permits  the 
isolation  of  a  styphnate,  m.  p.  119—123° ;  the  observ¬ 
ations  agree  moderately  well  with  the  recorded  m.  p. 
of  cadalene  picrate  (114—1 15°)  and  eudaline  styphnate 
(119—120°).  It  is  concluded  with  reserve  that  two 
hydrogenated  naphthalene  hydrocarbons  are  present 
in  beetroot  sapogenin. 

The  scheme  C37H5609+H20— C31H48O3+C0H10O7 
is  suggested  for  the  hydrolysis  of  the  saponin. 

H.  Wren, 

^  Plant  colouring  matters.  XI,  Lycopin,  P. 
Karrer  and  W.  E.  Bachmann  (Helv.  China,  Acta, 
1929,  12,  285 — 291).— When  lycopin  is  shaken  with 
lithium,  sodium,  or  potassium  powder  in  a  mixture  of 
dry  ether  and  benzene,  intensely  coloured  solutions  of 
lithium,  sodium,  and  potassium  additive  compounds 
are  obtained  and,  in  the  first  two  cases,  separation 
of  the  metal  additive  compound  ultimately  occurs. 
Titration  of  the  solution  of  the  potassium  compound 
shows  that  two  atoms  of  the  metal  are  taken  up. 
The  action  of  dry,  oxygen -free  carbon  dioxide  on  the 
sodium  compound  gives  a  lycopincarboxyli c  acid 
which,  after  being  freed  from  non-acidic  impurities 
by  dissolution  in  ammonia,  has  a  composition  corre¬ 
sponding  with  C40H56(CO2H)4,  but  titrates  as  a  di¬ 
basic  acid,  and  with  diazomethane  yields  an  ester 
which  contains  only  6-1%  OMe  (the  dimethyl  ester 
requires  8*6%).  Decomposition  of  the  lithium  or 
sodium  compound  with  water  yields  an  orange-yellow, 
amorphous  substance  (C,  86*4;  H,  10*5%)  containing 
some  oxygen,  which  is  autoxidisable.  By  the  action 
°f  methyl  iodide  on  the  solution  of  the  potassium 
compound,  lycopin  is  not  regenerated,  and  hence  it 
15  improbable  that  the  two  potassium  atoms  are 
attached  to  adjacent  carbon  atoms.  The  action  of 
flry  oxygen  on  the  potassium  compound  regenerates 
lycopin,  accompanied  by  an  amorphous  ( ?  oxidation) 
product.  Ozonolysis  of  lycopin  yields  acetaldehyde, 
acetic  acid,  acetone,  and  a  substance  which  gives  the 


reactions  of  lamilic  acid;  the  structure  CMeoICH* 
[CH2]2-[CMe:CH-CH:CH  ]5*CMe:CH-[CH0  VCMelCHMe 
is  suggested  for  lycopin  (cf.  Karrer  and'others,  this 
vol.,  49).  No  metallic  derivatives  could  be  obtained 
from  carotin,  xanthophyll,  y-croeetin,  or  bixin  methyl 
ester.  J.  W.  Baker. 

Constituents  of  red  sandal  wood.  Homo- 
pterocarpin  and  pterocarpin.  TL  Dieterle  and 
H.  Leonhardt  (Arch.  Pharm.,  1929,  267,  81 — 116; 
cf.  A.,  1926,  618). — Fifty  kg.  of  red  sandal  wood 
furnished  214  g.  of  homopterocarpin,  C17H1604,  m.  p. 
83 — 84°,  [a]?}  —216*3°  in  chloroform,  and  44  g.  of 
pterocarpin,  C14H12Od,  m.  p.  162*5 — 163°,  [a]|f 
— 220*1°,  the  two  constituents  being  separated  by 
fractional  crystallisation  from  chloroform  and  alcohol. 
Homopterocarpin  reacts  abnormally  with  hydriodic 
acid  and  red  phosphorus,  but  it  contains  two  methoxyl 
groups.  The  remaining  two  oxygen  atoms  are  not 
present  as  hydroxyl  groups,  since,  although  acetyl 
chloride  in  hot  benzene  solution  affords  acetyldihydro - 
homopterocarpin,  C10H20O5,  m.  p.  130—131°,  and 
aceiyldemethylhomopierocarpin ,  C18H1605,  darkening 
at  205°,  decomp.  220°,  the  one  derivative  is  a  reduction 
product  and  the  other  a  demethylated  compound. 
Homopterocarpin  appears  to  be  a  lactone  of  a  phenolic 
acid,  since  treatment  with  methyl  sulphate  and 
potassium  hydroxide  solution  furnishes  a  monomethyl 
ester,  which  affords  another  lactone,  acetylhomoptero - 
carpin,  m.  p.  195°,  when  acetylated.  The  lactone 
ring  is  reduced  by  hydrogen  in  presence  of  pallad- 
ised  charcoal  at  76°,  with  the  formation  of  Ldihydro- 
homopteroca rpin,  m.  p.  153 — 454°,  [a]f,  — 12*8°  in 
chloroform,  which  contains  two  methoxyl  groups  and 
a  phenolic  hydroxyl  group,  although  it  is  insoluble  in 
alkalis  (monoacetyl  derivative,  m.  p.  130*5 — 131°,  [a]*}} 
+  18*8°;  benzoyl  derivative,  m.  p.  99 — 100°,  [a]^ 
+34*0° ;  methyl  ether,  m.  p.  57—58°),  and  an  optically 
inactive  isomeride,  i~dihydrohomopterocarpm}  yellow¬ 
ish-red,  m.  p.  76°,  soluble  in  alkalis  (benzoyl  deriv¬ 
ative,  m.  p.  67—70°).  These  compounds  are  satur¬ 
ated,  bromination  of  homopterocarpin  and  of  Z-di- 
hydrohomopterocarpin  by  means  of  pyridine  per- 
bromide  affording  dibromohomopterocarpin,  in.  p. 
184—185°,  [a]24  — 273*0°,  and  dibromodihydrohomo - 
pterocarpin,  m.  p.  199 — *200°  (decomp.),  respectively, 
both  of  which  furnish  a  mixture  of  homopterocarpin 
and  its  dihydro-derivatives  when  reduced  with  sodium 
and  alcohol.  Homopterocarpin  is  resistant  to  potass¬ 
ium  permanganate  and  unidentified  complex  products 
result  from  oxidation  with  chromic  acid  or  ozone. 
Dehydrogenation  with  molten  selenium  under  press¬ 
ure,  however,  produces  a  substance,  C^H^Og,  m.  p. 
110°  (decomp.)  (diacetyl  derivative,  m.  p.  132°),  con¬ 
taining  two  phenolic  hydroxyl  groups,  whilst  con¬ 
centrated  nitric  acid  in  boiling  glacial  acetic  acid 
solution  affords  dinitrohom opterocarpin,  m.  p.  136 — 
138°,  a  compound,  m.  p.  122°,  a  substance,  C10H43OdN3, 
m.  p.  244°  (decomp.),  oxalic  acid,  and  styphnie  acid. 
Homopterocarpin  is  resistant  towards  molten  potass¬ 
ium  hydroxide,  the  only  insoluble  products,  besides  a 
considerable  amount  of  unchanged  material,  being 
resorcinol  and  phloroglucinol,  whilst  resorcinol  di¬ 
methyl  ether  and  a  methylanthracene,  m.  p.  167°,  are 
obtained  on  distillation  with  zinc  dust. 
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Pteroearpin,  which  contains  only  one  methoxyl 
group,  is  insoluble  in  alkalis ;  it  cannot  be  aeetylated, 
and  reduction  with  hydrogen  and  palladised  charcoal 
affords  dihydropterocarpin ,  m.  p.  141 — 142°.  Bromine 
gives  monobromopterocarpin ,  m.  p.  143 — 144°,  and 
methyl  sulphate  and  potassium  hydroxide  have  no 
action.  Most  of  the  above  compounds  give  character¬ 
istic  colour  reactions  with  65%  nitric  acid,  concen¬ 
trated  sulphuric  acid,  and  mixtures  of  these. 

S.  Coffey. 

Optical  activity  and  polarity  of  substituent 
groups.  X.  Influence  of  ionisaMe  groups  on 
rotatory  power  of  f-menihyl  benzoate.  H.  G. 
Rule  and  W.  E.  MacGillivray  (J.C.S.,  1929,  401— 
409). — The  influence  of  the  groups  ML,,  NMe2,  OH, 
and  C02H  on  the  rotatory  power  of  Z-menthyl  benzoate 
has  been  studied.  The  most  definite  variations  were 
found  with  the  o-substituted  esters ;  increase  in  the 
rotatory  power  occurs  with  the  m-orienting  groups 
C02H,  NMe2H\  and  NH3',  whilst  a  decrease  was 
observed  with  the  o-p-orienting  groups  C02',  NMe2, 
and  Of.  Z-Menthyl  salicylate  and  anthranilate  give 
an  unexpected  increase  in  rotatory  power,  which  is 
attributed  to  their  chelated  condition.  The  following 
are  described  :  1  -menthyl  salicylate  (from  acid  chloride 
and  menthol),  b.  p.  156°/05  mm. ;  1  -menthyl  m-hydr - 
oxybenzoate  (from  acid  chloride  and  menthol  in  pyr¬ 
idine),  b.  p.  182°/1*2  mm. ;  1  -menthyl  p -hydroxy  - 

benzoate,  b.  p.  178°/0*1  mm. ;  1  -menthyl  anthranilate, 
b.  p.  166°/0*33  mm.,  m.  p.  62*5 — 63*5°  (hydrochloride, 
m.  p.  150—170°) ;  1  -menthyl  m-aminobenzoate  (by 
reduction  of  Z-menthyl  m-nitrobenzoate  with  titanous 
chloride  and  alcohol),  b.  p.  1CS°/1*8  mm. ;  1  -menthyl* 
p -aminobenzoate,  b.  p.  l75°/0*2  mm.  (decomp.) ; 
l -menthyl  o-dimefhylammobenzoate,  b.  p.  170°/0*2  mm., 
m.  p.  36—37°.  A.  I.  Vogel. 

Syntheses  in  the  hydro  aromatic  series.  II. 
Cantharidin.  0.  Brans  and  K.  Al deb  [with  E. 
Naujoks]  (Ber.,  1929,  62,  [B],  554 — 562 ;  cf.  A.,  1928, 
1018). — Maleic  anhydride  is  quantitatively  converted 
by  furan  in  the  presence  of  ether  into  the  compound 
I,  m.  p.  125°  (decomp.)  with  regeneration  of  its  com¬ 
ponents.  Similar  ly,  cycZopcntadiene  and  dimethyl - 
maleic  anhydride  in  benzene  at  100°  afford  the  sub¬ 
stance  II,  in.  p.  155°.  The  compound  I  is  converted 
by  hydrogenation  in  ethyl  alcohol  in  presence  of 
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colloidal  palladium  into  ethyl  hydrogen  3  :  6 -endoxy- 
hexahydroph thakite,  m.  p.  107 — 108°,  and  by  similar 
treatment  in  aqueous  alkaline  solution  into  3  :  6- 
endoxohexahydrophthalic  anhydride  (norcantharidin) , 
III,  m.  p.  116 — 117°  (cf.  von  Bruchhausen  and 
Bersch.  this  vol,  192).  3  :  %-Endoxohexahydro- 

phthalic  acid  (+1H*0),  m.  p.  122 — 123°  (decomp.), 
and  its  methyl  hydrogen  ester,  m.  p.  146°  (deeomp.), 
are  described.  The  constitution  of  norcantharidin  is 
established  as  follows.  The  substance  is  converted 
by  concentrated  hydrochloric  acid  at  100°  into  3  :  6- 


dichlorohexaJiyd rophthal ic  acid,  m.  p.  111°,  and  by 
glacial  acetic  and  liydrobromic  acids  at  100°  into 
a-3  :  6~dibro77iohexahydrophthalic  acid ,  m.  p.  218 — 219° 
(decomp.),  wrhereas  aqueous  liydrobromic  acid  at 
100°  affords  p-3  :  6 - dibrom oh exahydroph iha l ic  acid , 
m.  p.  177°  (decomp.).  The  (3-dibromo-acid  is  trans 
formed  by  25%  potassium  hydroxide  into  A  1:3-cych 
hexadiene,  identified  as  its  additive  compound,  m.  p 
147°,  with  maleic  anhydride.  Reduction  of  the  di 
bromo-aeid  with  sodium  amalgam  in  alkaline  solution 
affords  hexahydroph thalic  acid,  m.  p.  219— 

220°  after  softening.  Maleic  anhydride  and  2  : 5-di- 
methylf uran  afford  3  ;  Q-endoxo-3  :  6-dimethyl- L^-tetra- 
hydrophthalic  anhydride,  cafcalytically  hydrogenated 
to  3  :  6-endoxo- 3  :  6-dimethylhexahydrophthalic  an¬ 
hydride  (iso cantharidin),  m.  p.  121*5°.  Concentrated 
hydrochloric  acid  at  100°  transforms  the  anhydride 
into  3  :  6-dimethyl-  6 - dihydrop hthalic  anhydride,  m.  p. 
159°  after  softening,  oxidised  by  nitric  acid  (d  1*4)  at 
100°  to  3  :  6-dimethylphthalic  acid,  m.  p.  142—143°. 

H.  When. 

Constitution  of  isoborneol.  E.  Ptjxeddf 
(Gazzetta,  1929,  59,  59— 69) —Ordinary  methods  of 
oxidation  are  too  violent  to  distinguish  between 
borneol  and  isoborneol.  Oxidation  by  an  ethereal 
solution  of  ferric  chloride  exposed  to 
light  (cf.  A.,  1920,  ii,  406;  1922,  ii, 
4l5)  furnishes,  however,  a  delicate 
method,  by  which  borneol  is  oxidised 
to  camphor,  with  a  dark  brown 
precipitate,  wiiilst  isoborneol  furnishes 
other,  unidentified,  products,  inelud- 
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ing  an  oil  containing  chlorine,  but  not  including 
camphor.  It  is  concluded  that  isoborneol  may  be  1. 

E.  W.  Wight  all. 


Problem  of  addition  in  the  camphene  series. 
P.  Lipp  and  M.  Hole  (Ber.,  1929,  62,  [B],  499—504; 
cf.  Lipp  and  others,  A.,  1927,  883 ) . — Camphene,  [a]D 
+82°  in  alcohol,  is  converted  by  sulphur  trioxide  in 
glacial  acetic  acid  at  100°  into  a  mixture  of  tsobomyi 
acetate  and  2 -hydroxy  camjihanc-tt-sulpholactone  (I), 
b.p.  147*5 — 148°  (eorr.)/0*6mm., 
m.  p.  133*5°  (eorr.),  [a]  ±0; 
the  compound  is  obtained  with 
greater  difficulty  from  nearly 
optically  inactive  camphene.  R 
is  converted  by  alkali  hydroxides 
into  the  salts  of  2-hydroxycamphane-o-sulphonie  acid, 
of  which  the  sodium,  barium,  and  ammonium,  deeomp. 
186°,  compounds  are  described.  The  constitution  of 
the  sulpholactone  is  elucidated  as  follows.  Reychler’s 
eamphorsuiphonic  acid  is  reduced  by  sodium  and 
alcohol  to  a  mixture  of  2-hydroxycamphane-w- 
sulphonic  acids,  which  is  treated  with  ammonia  in 
ether,  wdiereby  the  ammonium  salt  of  the  €i  endo 
acid,  deeomp.  232°,  is  precipitated ;  the  filtrate  from 
the  salt  contains  2-  hydroxycamphane-  co  -sulpho¬ 
lactone,  identical  with  that  described  above ;  the 
p-toluidine  salts  of  e?wfo-2-hydroxycamphane-w-sul- 
phonic  acid  and  of  d-camphorsulphonic  acid,  m.  p. 
152— 153°  (deeomp.)  and  161—162°  (corr.)  after 
softening,  are  described.  Treatment  of  the  “  endo 
acid  with  glacial  acetic  and  fuming  hydrochloric 
acids  at  70°  causes  formation  of  2-hydroxyeamphane- 
w-sulpholactone  in  73%  yield.  H.  Wren. 
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Manasse?s  a-  and  p-Kydroxycamphors  {ortho- 
exo-  and  orf/io-endo-Kydroxycamphors).  II, 
J.  Bredt  [and  in  part  H.  Ahrens  and  P.  Scholl] 
(J.  pr.  Cliem.?  1929,  [ii],  121,  153— 172).— The  crude 
hydroxycamphor  obtained  by  reduction  of  camphor - 
quinone  by  zinc  dust  and  acetic  acid  or  by  aluminium 
amalgam  and  ether  was  resolved,  by  treatment  with 
methyl-alcoholic  hydrogen  chloride,  into  oriho-exo - 
hydroxycamphor  [acetate,  m.  p.  Cl — 62°  (lit,  63 — 
64°);  benzoate,  b.  p.  168°/0*33  mm. ;  benzenesulphon- 
ate ,  do  ,  p.  79 — 80°;  sulphite  (obtained  by  treatment 
with  thionvl  chloride  in  the/ presence  of  pyridine), 
m.  p.  130°;  semicarbazone,  m.  p.  183—184°]  and 
bis-ortto-endo-hydroxyeamphor  methyl  ether.  The 
last  compound  gave  by  boiling  with  methyl-alcoholic 
hydrogen  chloride  monomeric  or  tho-en-ftyd roxy cam¬ 
phor  methyl  ether,  m.  p.  37 — 38°,  b.  p.  81°/4  mm., 
105— 106°/12  mm.,  df3  0-9996,  nf*  1*4636  {semi¬ 
carbazone,  in.  p.  124°).  The  con*esponding  monomeric 
onho -exo-hydroxy camphor  methyl  ether,  b.  p.  105 — 
107°/15  mm.,  df  1*0202,  n\\  1*47426  [semicarbazone, 
m.  p.  204°),  was  obtained  by  direct  esterification. 
Magnesium  methyl  iodide  and  ortho-endo-lxydioxjcnm- 
phor  interacted  in  ethereal  solution  to  give  alio  methyl- 

bomylene  glycol,  CgH14<^^^ffH ,  m.  p.  163—164° 

The  following  derivatives  of  orZ/m-e«do~h37droxycam- 
phor  are  also  described  :  semicarbazone ,  m.  p,  215— 
216°,  210 — 211°  (according  to  rate  etc.  of  heating) ; 
benzoate,  m.  p.  84 — 85° ;  benzenesulphonate ,  m.  p.  110°. 

R.  J.  W.  Le  Fevre. 

New  camphor  bases.  H.  W.  Egli  (Helv.  Chim. 

Acta,  1929,  12,  270 — 277). . -I.  Two  isomeric 

ketimides  of  camphoric  acid  imide.  The  base 
C10H16ON2  obtained  by  the  action  of  methyl-alcoholic 
potassium  hydroxide  on  a- camphoronitrile  acid  amide 
(Tiemann  and  Kerschbaum,  A.,  1901,  i,  19),  or  as  a 
by-product  in  the  preparation  of  ?  soni  tr  osoe  am  phor, 
is  probably  the  a -ketimide  of  camphoric  acid  imide, 

.c:nh 

08H14<^  2>NH,  m.  p.  278°  {hydrochloride,  -r2I-L>0, 
X)0 

and  anhydrous,  m.  p.  250° ;  pier  ate,  m.  p.  269° ; 
benzoate ,  m.  p.  230° ;  hydrogen  tartrate,  m.  p.  180°; 
hydrogen  oxalate,  m.  p.  146° ;  corresponding  phenyl - 
thiocarbamide,  m.  p  234°;  benzoyl  derivative,  m.  p. 
204°),  which  may  be  tautomeric  with  the  form 
/ONK 

C8H14<  ^>N.  It  is  readily  converted  by  nitrous 

C° 

acid  into  camphoric  acid  imide.  Similarly,  {3-cam- 
pboronitrile  acid  amide  with  methyl-alcoholic  potass¬ 
ium  hydroxide  gives  the  isomeric  fi-Jceiimide,  m.  p. 
238°  {hydrochloride,  m.  p.  230° ;  pier  ate,  m.  p.  293°). 

II.  Condensation  of  a=aminocamphor  with 
y-diketones  and  y-keto-esters.  a-Aminocamphor 
(I)  condenses  with  acetonylacetone  in  glacial  acetic 
acid  to  yield  a-2  :  5 -dim ethylpyrrylcamphor  (II),  b.  p. 
176°/10  mm.,  m.  p.  90°,  reduced  by  tin  and  alcoholic 
hydrogen  chloride  to  the  double  stannochloride,  m.  p. 
149°,  of  a-2  :  5-dimethyl-2  :  5-dihyclropyrryleamphor, 

CioH15-K<cg^.'gH,HCl]<>,SnCl3lwhichwithhydro- 

gen  sulphide  gives  the  hydrochloride ,  m.  p.  232°,  of 
the  dihydro-base  {picraie,  m.  p.  194°).  Similar  con¬ 


densation  of  I  with  ethyl  acetonylacetoacetate  yields 
the  corresponding  3~carbethoxy~denY&iive}  m.  p.  139°, 
of  II,  which  is  hydrolysed  to  the  free  acid ,  m.  p.  232°. 
The  latter,  when  heated  above  its  m.  p.,  gives  carbon 
dioxide  and  II.  With  ethyl  lasvulate  I  condenses  to 
give  a  poor  yield  of  a  substance,  m,  p.  150°,  probably 
C10H15O*NICMe'[CH2]2*CG2Et.  Molten  zinc  chloride 
converts  I  into  a  double  zincichloride, 
(C10H15O*NH2)2,ZnCl2)  m.  p.  217 — 234°,  whilst  mono- 
ehloroaeetone  and  I  yield  a  neutral  substance,  m.  p. 
226°,  and  a  basic  substance,  m.  p.  186°. 

J.  W.  Barer. 

Fenchene.  J.  L.  Kondakov  (Chem.  Listy,  1929, 
23,  49 — 54).— D-Z-Fenchyl  alcohol,  m.  p.  45°,  [«]D 
— 12*3°,  when  heated  at  180°  with  potassium  hydrogen 
sulphate  yields  fenchene  and  a-fenehyl  alcohol,  m.  p. 
48*5 — 49°.  The  latter  alcohol,  submitted  to  similar 
treatment,  gives  a  product,  m.  p.  47°,  which  after 
repeated  heating  with  potassium  hydrogen  sulphate 
gives  finally  an  alcohol,  m.  p.  49°.  The  alcohol,  in.  p. 
48*5 — 49°,  differs  from  that  of  Kenyon  and  Priston 
(A,,  1925,  i,  941)  in  its  rotatory  power,  as  does  also 
its  hydrogen  phthalate.  Two  urethanes,  having  m.  p. 
84°  and  82 — 83°,  are  prepared  from  a-fenehyl  alcohol 
at  the  ordinary  temperature  and  at  100°,  respectively. 
a-Fenehyl  chloride,  b.  p.  90°/13  mm.,  prepared  from 
the  alcohol,  m.  p.  48-5—49°,  was  converted  by 
alcoholic  potassium  hydroxide  into  Jl-Z-a-fenchene, 
b.  p.  157-5— 160°/752  mm.,  [a]©  —34-5°.  Oxidation 
of  the  fenchene  so  obtained  with  cold  alkaline  per¬ 
manganate  yields  D-Z-a-fencliylcaniphorone  {semi¬ 
carbazone,  m.  p.  210—211°)  and  a-oxyfenchenie  acid. 
The  above  results  indicate  that  Kenyon  and  Priston’s 
alcohol  was  contaminated  with  the  p-isomeride,  and 
consequently  that  the  hydrogen  phthalate  method 
of  separation  of  the  a-  and  (3 -forms  is  imperfect. 

E.  Trttszkowski. 

Higher  terpene  compounds.  XXXV.  Con¬ 
stitution  of  bisaJbolene.  L.  Ruzicka  and  A.  G.  van 
Veen  (Annalen,  1929,  468,  133 — 143). — An  investig¬ 
ation  of  hisabolene,  obtained  either  from  opopanax 
oil  by  redistillation  or  from  the  trihydroehloride  (I). 
The  hydrocarbon  has  the  constitution  (II)  for  the 
following  reasons  :  ozonolysis  of  hisabolene  in  carbon 

Me  Cl  Me  Me 


tetrachloride  or  in  glacial  acetic  acid  produces  acetone 
and  Isevulic  and  succinic  acids.  This  agrees  with  II 
but  could  be  accounted  for  on  the  two  other  possible 
formulae.  Reduction  of  hisabolene  in  cyclohexane 
solution,  using  platinum -black  and  hydrogen,  gives 
the  tetrahydro -derivative,  also  obtained  using 
platinum  oxide.  On  the  other  hand,  using  platinum 
oxide  in  glacial  acetic  acid,  hexahvdrobisabolene  is 
formed  (cf.  Semmler  and  Rosenberg,  A.,  1913,  i,  377). 
The  slow  addition  of  the  last  two  atoms  of  hydrogen 
is  best  explained  by  formula  III  for  tetrahydrobis- 
abolene,  corresponding  with  II  for  hisabolene. 


572 


BRITISH  CHEMICAL  ABSTRACTS.— A. 


Tetrahydrobisabolene  is  III,  since  when  it  is  submitted 
to  ozonolysis  a  mixture  of  p-methyllieptan-£-one  and 
4~methylcycfoliexanone  results,  recognised  by  oxid¬ 
ation  to  a  mixture  of  S-methylhexoic  and  p-mcthyl- 
adipic  acids. 

The  absence  of  diacetylvaleric  acid  and  of  formalde¬ 
hyde  or  formic  acid  in  the  products  of  ozonolysis  of 
bisabolene  excludes  the  possibility  of  the  sesquiterpene 
being  a  mixture  of  II  (the  y-form)  with  the  a-  and 
(3 -forms. 

Dehydrogenation  of  bisabolene  using  2  atoms  of 
sulphur  gives  a  benzene  derivative  (oxidised  to  tere- 
phthalic  acid,  which  is  not  obtained  when  bisabolene 
itself  is  oxidised)  and  not  a  naphthalene  derivative. 
Selenium  gives  results  similar  to  those  obtained  using 
sulphur.  E.  E.  Turner. 

Higher  terpene  compounds,  XXXVI.  Con¬ 
stitution  of  zingiberene.  L.  Ruzicka  and  A.  G. 
van  Veen  (Annalen,  1929,  468,  143 — 162). — Crude 
zingiberene  from  ginger  oil  is  a  mixture  of  zingi- 
berene  and  y- bisabolene  (preceding  abstract),  for 
when  it  is  treated  with  hydrogen  chloride  in  an¬ 
hydrous  ethereal  solution,  bisabolene  trihydrochloride 
separates.  If  moisture  is  not  rigorously  excluded, 
some  isozingiberene  dihydroeliloride  is  also  formed. 
When  crude  zingiberene  is  treated  with  glacial  acetic 
and  sulphuric  acids,  -fcozingiberene  is  produced,  con¬ 
verted  by  absolute  ether  and  hydrogen  chloride  into 
26*ozingiberene  dihydroeliloride.  Ozonolysis  of  crude 
zingiberene  gives  acetone  and  ltevulie  and  succinic 
acids  (once,  a  trace  of  formaldehyde  was  observed). 
The  yield  of  the  acids  shows  that  the  amount  of 
bisabolene  present  in  the  mixture  does  not  exceed 
20 — 30%,  a  fact  in  accord  with  the  possibility  of 
isolating  analytically  pure  dihydrozingiberene  by  a 
reduction  process  (sodium  and  alcohol)  which  does 
not  affect  bisabolene. 

Crude  zingiberene  undergoes  catalytic  hydrogen¬ 
ation  in  presence  of  platinum -black  to  give  tetra- 
hydrozingiberene,  b.  p.  130 — 135°/1S  mm.,  df  0*842, 
n'i)  T463.  Ozonolysis  of  the  crude  reduction  product 
gave  methylheptanone  (from  the  tetrahydrobisabol- 
ene)  as  the  only  recognisable  product. 

Catalytic  dehydrogenation  of  hexahydrozingiberene 
with  palladised  charcoal  (Zelinski  and  Turova- 
Poliak,  A.,  1925,  i,  1052;  1920,  277,  365)  at  345— 
360°  gave  slightly  impure  £-p -tolyl-fi-methylheptane, 
b.  p.  about  135°/ 12  mm.  Oxidation  of  the  latter 
with  chromic  anhydride  gave  acetic,  oxalic,  and 
terephthalic  acids,  the  last-named  being  produced 
in  amounts  too  large  to  be  accounted  for  as  having 
originated  from  any  bisabolene  present.  The  absence 
of  a  tri-  or  tetra-carboxylie  acid  of  benzene  in  the 
oxidation  mixture  shows  that  the  skeleton  of  zingi¬ 
berene  is  similar  to  that  of  bisabolene.  The  above 
heptane,  b,  p.  135 — 136°/ 15  mm.,  df  0-8524,  ?ig 
1*4832,  was  synthesised  by  treating  methylheptenone 
with  magnesium  p-tolyl  bromide,  heating  the  result¬ 
ing  mixture  of  hydrocarbon  and  carbinol  with 
potassium  hydrogen  sulphate  at  200°,  and  reducing 
the  product  catalytically  (platinum-black).  Chromic 
acid  oxidation  of  the  heptane  gave  terephthalic  acid 
in  yield  similar  to  that  obtained  from  the  naturally  - 
derived  heptane. 


(C02H 


U-)  I 
/  \ 


Since  bisabolene  does  not  react  with  ethyl  diazo- 
aeetate,  which  adds  readily  to  conjugated  double 
linkings,  crude  zingiberene  was  treated  with  this  ester. 
Hydrolysis  of  the  product  gave  an  oily  acid ,  C17H2602j 
b.  p.  170 — 180°/0*3  mm.  (alkaline  solution  is  a  soap), 
together  with  a  little  dizingiberene  ( ?).  The  acid  is 
regarded  as  being  I.  It  is  con¬ 
verted  by  ozone  into  much 
acetone.  Catalytic  reduction  of 
the  crude  ester  obtained  from 
ethyl  diazoacetate  and  crude 
zingiberene  underwent  catalytic 
hydrogenation  in  presence  of 
platinum  oxide,  but  the  product  decomposed  when 
distilled.  It  was  therefore  heated  with  selenium 
at  270 — 300° ;  the  dehy d r ogenation  product  (b.  p. 
140 — 180°/12  mm.)  so  obtained  gave  some  terephthalic 
acid  on  oxidation,  proving  that  zingiberene  is  a 
1  :  4-substituted  c>/cfchexane  derivative. 

Reduction  of  crude  zingiberene  with  sodium  and 
absolute  alcohol  (Semmler  and  Becker,  A.,  1913,  i, 
742)  gave  dihydrozingiberene,  having  b.  p.  135— 
136°/15  mm.,  df  0*865,  and  ?ii J  1*4881.  It  was 
unaffected  by  ethyl  diazoacetate,  gave  an  amorphous 
product  when  treated  with  hydrogen  chloride,  and 
gave  some  cadalene  when  heated  with  sulphur  at 
180—250°.  Ozonolysis  of  d ihy drozingiber ene  gave 
merely  acetone  and  succinic  and  lasvulie  acids,  bufc 
oxidation  of  the  ozonide  with  permanganate  gave  a 
mixture  of  acids,  converted  into  a  mixture  of  two 
esters,  C^jH^Og,  A,  b.  p.  145°/0*3  mm.,  and  B,  b.  p. 
150°/0*3  mm.,  corresponding  with  a  dicarboxylic 
acid  of  the  formula  C12H20O6  (exclusion  of  one 
possible  formula  for  dihydrozingiberene) .  Oxidation 
of  the  ester  mixture  with  sodium  hypobromite  gave 
a  mixture  of  two  esters,  G14H2406,  A',  b.  p.  140 — 145°/ 
0*3  mm.,  and  B',  b.  p.  145 — 150°/0*3  mm.,  correspond¬ 
ing  with  a  tricarboxylic  acid,  C11H1806.  The  Cj2 
acid  is  therefore  II,  the  Cu  acid  is  III,  zingiberene  is 
IV,  and  dihydroginziberene  is  V. 


CO  Me 


COjHCOJl 
(H,J  ‘ 


The  fact  that  bisabolene  does  not  and  zingiberene 
does  give  cadalene  when  heated  with  sulphur  or 
selenium  is  clearly  due  to  hindrance  of  dehydrogen¬ 
ation  by  the  hemieyclic  double  linking  in  bisabolene. 
Similarly,  it  is  possible  to  account  for  the  fact  that 
zingiberene  is  much  more  readily  converted,  by  acids, 
into  a  hydrogenated  naphthalene  hydrocarbon  [iso- 
zingiberene).  E.  E.  Turner. 


Higher  terpene  compounds.  XXXVII. 
AgatMcdicarboxylic  acid,  the  crystalline  resin 
acidF  C20H3I)O4j  of  kauri,  hard  and  soft  Manila 
copals.  L.  Ruzicka  and  J.  R.  Hosking  (Annalen, 
1929,  469,  147 — 192 ;  ef.  Tsehirsch  and  Koch,  A., 
1902,  i,  478). — The  isolation  of  the  ether-soluble 
crystalline  resin  acids  from  the  above  copals  by  the 
method  of  Horrmann  and  Kroll  (B.,  1927,  609)  and 
careful  fractionation  of  the  product  with  ammonium 
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carbonate,  sodium  carbonate,  and  sodium  hydroxide 
is  described.  From  each  copal  is  isolated  the  same 
crystalline  dibasic  acid,  C2OHrJ0O4,  m.  p,  203— 204°, 
(a]D  varying  from  +52°  to  +56°  in  alcohol,  for  which 
the  name  agalhicdicarbozylic  acid  (I)  is  suggested. 
The  various  dibasic  acids  isolated  from  different  copals 
and  described  under  various  names  in  the  literature 
arc  probably  more  or  less  impure  forms  of  this  acid. 
By  a  large  number  of  analyses  and  direct  comparison 
of  the  acids  (crystallographic  data  by  Goedhart)  and 
the  derivatives  described  below,  the  identity  of  the 
parent  acids  from  various  sources  is  definitely  estab¬ 
lished  and  the  above  composition  assigned  in  pre¬ 
ference  to  the  alternative  GmJL>B04.  Molecular  re- 
fractivity  data  of  the  various  derivatives  support  this 
conclusion.  The  systematic  nomenclature  used 
throughout  this  abstract  is  that  suggested  by  the 
authors  to  replace  the  various  names  occurring  in  the 
earlier  literature.  By  the  silver  salt  method  I  yields 
a  dimethyl  ester,  b.  p,  196— 198°/0*6  mm.,  [«]D  +61*2° 
to  +54*6°  in  alcohol,  dlf  1*076,  1-5178.  Catalytic 

reduction  (by  various  methods)  of  I  yields  the  satur¬ 
ated  tetrahydroagathicdicarboxylic  acid,  purified 
through  its  dimethyl  ester,  b.  p.  189 — 190°/1  mm., 
165 — 166°/0  1  mm.,  [a]D  +47*9°  to  +42*2°  in  alcohol, 
if  1*040,  f  14910.  By  heating  it  above  its  m.  p, 
I  is  converted  (17 — 20%  yield)  by  loss  of  carbon 
dioxide  into  Twragathic  acid ,  C1BH30O2,  b.  p.  195 — 
19770*9  mm.,  180— 183°/0-4  mm.,  m.  p.  146—147° 
IHomnann  and  Kroll  (loc,  ciL)  describe  it  as  a  glass, 
m.  p,  60°],  [a]D  +59*3°  in  alcohol  {methyl  ester,  b.  p, 
151 — 15270*G  mm.,  [«]D  +57*02°  in  alcohol,  df 
1*002,  1*5087),  which  is  reduced  catalytically  to 

ietrahydronoragathic  acid,  m.  p.  133°,  [a]0  +50*3°  in 
alcohol  {methyl  ester,  b.  p.  141 — 142°/0*3  mm.,  m.  p. 
32—53°,  [ot]x>  +53*7°  in  alcohol,  df  0-9411,  ng  14693). 
I  thus  contains  two  double  linkings  which,  unlike 
those  in  abietie  acid,  exhibit  no  difference  in  reactivity 
and  the  molecular  refraetivity  data  are  in  good  agree¬ 
ment  with  the  dicyclic  structure  thus  required. 
Evidence  to  be  published  later  shows  that  I  is  a 
reduced  naphthalene  derivative  which  is  isomerised 
by  strong  acids  to  a  hydrophenanthrene  derivative. 
Catalytic  dehydrogenation  of  the  amorphous,  ether  - 
soluble  resin  acids  from  kauri  copal  with  selenium 
(Diels  and  others,  A.,  1928,  169)  yields  the  methyl- 
ethylnaphthalene  obtained  similarly  from  soft  Manila 
copal  (Euzicka,  Steiger,  and  Schinz,  A.,  1927,  60),  a 
hydrocarbon,  O17H20  {pier ate,  m.  p.  138°),  and  some 
retene,  but  no  pimanthrene.  Similarly,  dehydrogen¬ 
ation  of  the  pure  acid  I  (subsequent  communication) 
yields  the  same  hydrocarbon  Cx~Hao,  and  pimanthrene, 
but  no  retene,  J.  W.  Baker. 

[Acid  from]  Finnish  pine  resin*  A.  M.  Nord¬ 
strom  (J,  pr.  Chem.,  1929,  [ii],  121,  204— 222).— The 
acid  fraction  of  the  resin,  obtained  by  extraction, 
with  sodium  carbonate  solution  and  subsequent  acidi¬ 
fication,  gives  after  extraction  with  ether  and  light 
petroleum,  followed  by  ten-fold  crystallisation  from 
alcohol,  14%  of  an  acid  (I),  C40B30O2,  m.  p.  142 — 
143°,  [a]]f  —102*73°  in  alcohol"  -71*8°  in  benzene, 
[«]3*  —14*7°  in  acetic  acid  (silver  salt).  This  furnishes 
a  crystalline  ammonium  salt,  and  belongs  therefore 
to  the  pimaric  acid  group.  Tho  acid  is  practically 


unaffected  by  repeated  crystallisation  from  alcohol 
(cf.  Dupont,  A.,  1921,  i,  510),  but  prolonged  heating 
of  an  alcoholic  solution  causes  a  diminution  in  the 
rotation ;  in  acetic  acid-alcohol  solution  the  change 
is  more  rapid.  When  fused  at  150°,  I  is  converted 
into  an  isomeric  acid,  m.  p.  144—145°,  [m]B  +56*59° 
in  benzene,  +35*83°  in  alcohol ;  at  180—205°  this 
change  is  followed  by  the  production  of  a  Imvo- acid 
(cf.  Buzicka,  A.,  1923,  i,  818).  Both  of  the  above 
acids  are  isomerised  by  treatment  with  a  2*6% 
alcoholic  hydrogen  chloride  solution  (cf .  Hosier,  Lowy, 
and  Faragher,  A.,  1928,  60),  or  by  heating  above  150° 
into  abietie  acid,  m.  p.  166—167°,  [a}m  —92*54°  in 
alcohol  (gelatinous  ammonium  salt). 

The  neutral  constituents  of  the  resin  are  a  tur¬ 
pentine  oil  (3%),  b.  p.  156—158°,  [a]g  ^8*35°  when 
distilled  over  sodium,  and  small  amounts  of  a  mono- 
terpene  alcohol,  b.  p.  90 — 95°/9  mm.  (phenylcarb- 
imide  derivative,  m.  p.  110°),  and  a  hydrocarbon, 
C^H^,  b.  p.  17879  mm.,  ng  1*52307,  [«]g  +77-24°, 
easily  oxidised  by  air.  H.  Burton. 

Preparation  of  1  :  3-benzdioxin.  F.  D.  Chatt- 
away  and  F.  Carvet  (Anal.  FIs.  Quim.,  1928,  26, 
417 — 422). — 1  :  3 -Benzdioxin,  the  parent  substance 
of  the  condensation  products  of  formaldehyde,  chloral, 
diehloroaeetaldehyde,  and  butylchloral  with  p-sub- 
stituted  phenols  (A.,  1926,  1242;  1927,  458,  967; 

1928,  632,  750;  this  vol.,  65),  could  not  be  obtained 

from  the  product  of  condensation  of  phenol  and 
formaldehyde.  It  was,  however,  obtained  indirectly 
from  6-nitro-l  :  3 -benzdioxin  (Borsehe  and  Berkhout, 
A.,  1904,  i,  415),  prepared  by  the  condensation  of 
formaldehyde  and  jp-nitrophenoi.  When  reduced 
with  zinc  in  aqueous-alcohol ic  hydrochloric  acid  this 
yielded  6-amino- 1  :  Z-benzdioxin,  isolated  as  the  hydro¬ 
chloride,  in.  p.  230°  (decomp.).  Diazotisation  and 
heating  with  potassium  stannite  solution  and  steam  - 
distillation  of  the  reaction  mixture  yielded  1  :  Z-benz- 
dioxin,  b.  p.  211 — 212°/758  mm.,  a  colourless  liquid 
with  a  peculiar  odour.  B.  K.  C ARROW. 

Reactions  between  furfur  aldehyde,  aniline, 
and  malonic  acid.  T.  Boehm  (Arch.  Pharm., 

1929,  267,  129 — 141 ) . — Furfuraldehyde,  aniline,  and 
malonic  acid  condense  in  alcoholic  solution  yielding 
the  violet-black  salt,  furfuraniline  furfurylidene- 
malonate ,  [+ JEtOH,  m.  p.  106 — 107°  (decomp.) ; 
+pieOH,  m.  p.  109—110°  (decomp.) ;  +|Pr^OH, 
m.  p.  99—100°  (decomp.);  +AcOH,  m.  p.  117—118° 
(decomp.)],  which  furnishes  the  bright  red  hydro¬ 
chloride  of  furfuraniline  (e-anilino-a-anilo-p-hydroxy- 
A^-penfcadiene)  (cf.  Zincke  and  Mulhausen,  A.,  1906, 
i,  33 ;  Dieckmann  and  Beck,  ibid.,  109 ;  Konig,  ibid., 
109),  111.  p.  173— 174°  [H20,  m.  p.  167— 169°  (de¬ 
comp.)],  when  treated  with  hydrochloric  acid .  Similar 
compounds  are  produced  when  the  aniline  is  replaced 
by  other  amines  (given  in  parentheses) :  (p-toluidine) 
i-EtOH,  greenish-violet,  m.  p.  128—129°  (decomp.) ; 
(w-toluidine)  fEtOH,  violet,  m.  p.  98 — 100° ;  (p- 
ehloroaniline),  black,  m.  p.  120—121°;  (p-bromo- 
aniline),  greenish-black,  m.  p.  121 — 122°;  (p -phene t- 
idine),  dark  blue,  m.  p.  135 — 136°;  (i^-eumidine), 
4EtOH,  dark  green,  m.  p.  97 — 99°.  The  following 
salts  of  furfuraniline  are  obtained  when  aniline  and 
furfuraldehyde  are  allowed  to  react  in  molecular 
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proportions  with  the  appropriate  acid :  oxalate,  violet, 
m.  p,  138 — 139°  (EtOH),  red,  m.  p.  135 — 130° 
(decomp.) ;  acetate ,  bluish-violet,  giving  blood-red 
solutions  (AeOH),  m.  p.  63°;  fumarate  (4EtOH), 
m.  p.  137 — 138°;  tartrate  (4EtOH),  reddish-violet, 
ra.  p.  159 — 162°  (decomp.) :  citrate  (|EtOH),  dark 
violet,  m.  p.  130 — 131°.  The  malonate  (£EtOH), 
wine-red,  m.  p.  107 — 10S°,  is  obtained  by  treating 
the  furfurylidenemalonate  with  ammonia  and  dis¬ 
solving  the  precipitated  base  in  an  alcoholic  solution 
of  maionie  acid.  S.  Coffey. 

Manufacture  of  alkylisopropenylphenols  and. 
alkylated  coumarans.  Chem.  Fabr.  atjf  Actiek. 
—See  B.}  1929,  236,  237. 

Coumarin  condensations.  I.  Condensation 
of  ethyl  allylacetoacetate  with  phenols,  K.  G. 
Naik,  K.  D.  1)esai,  and  H.  R.  Desai  (J.  Indian  Chem. 
Soc.,  1929,  6,  83 — 87). — Ethyl  allylacetoacetate  con¬ 
denses  with  resorcinol  in  presence  of  cold  concen¬ 
trated  sulphuric  acid,  yielding  7 -hydroxy A-methyl-3- 
allylcoumarin ,  m.  p.  221 — -222°  {acetyl  derivative,  m.  p, 
152 — 153°),  since  hydrolysis  with  boiling  50%  aqueous 
potassium  hydroxide  gives  resorcinol.  When  this 
condensation  is  carried  out  in  presence  of  glacial 
acetic  acid  and  dry  hydrogen  chloride  the  product 
formed  is  7- hydroxy  A-mcthyl -3-ch loropropylcoumarin , 
m.  p.  200—201°  {acetyl  derivative,  m.  p.  122—123°; 
benzoyl  derivative,  m.  p.  193°).  This  substance  is 
unaffected  by  boiling  with  sodium  acetate  solution. 
Condensation  of  ethyl  allylacetoacetate  with  a- 
naphthol,  m-cresol,  and  phloroglucinol  in  presence  of 
concentrated  sulphuric  acid  gives  4:-?nethyl-3-allyl- 1 : 2- 
oi-naplithopyrone ,  m,  p.  155—156°,  4  : 1 -dimethyl-3- 
allylcoumarin,  m.  p.  126 — 127°,  and  5  :  7 -dihydroxy A- 
meihyl-3-allylco uma rm ,  m.  p,  207—208°  {acetyl  deriv¬ 
ative,  m.p.  130 — 131°), respectively.  With  pliosplioryl 
chloride  as  the  condensing  agent  pyrogallol  furnishes 
7  :  S-dihydroxyA-methyl-3-aUylcoumarin,  m.  p.  175— 
176°  {acetyl  derivative,  m.  p.  145 — 146°).  A  definite 
product  was  not  isolated  using  phenol,  and  condens¬ 
ation  did  not  proceed  with  pyroeateehol,  guaiacol, 
thymol,  quinol,  and  p-naphtliol.  H.  Burton. 


Non-tannin  substances  in  the  extract  of  the 
root  of  badan  {Saxifraga  crassi folia),  I.  Ber- 
genin.  A.  E.  Tschitschibabin,  A.  V.  Ejrssanov, 
A.  J.  Kobelev,  and  N.  N.  Voroschzov,  jun.  (Annalen, 
1929,  469,  93 — 127 ;  cf.  Garreau  and  Machelart, 
Conipt,  rend.,  1880,  91,  942). — Bergenin,  C14H1GOg 
(also  +H2G  which  is  lost  at  100°),  [<x]D  —  37-25°  in 
alcohol  {mono-  and  di -sodium,  and  potassium  salts), 
isolated  from  the  acetone  extract  of  badan  roots 
after  removal  of  tannins,  contains  six  hydroxyl 
groups  (by  Zerevitinov’s  method)  and  one  methoxyl 
group,  but  no  carbonyl  or  free  carboxyl  groups.  With 
excess  of  acetic  anhydride  it  yields  a  pevita-acdyZ 
derivative,  m.  p.  199 — 203°,  which  still  contains  one 
hydroxyl  group.  Methvlation  of  bergenin  with  diazo- 
mothane  yields  dimethylbergenin ,  +2H20,  m.  p.  80°, 
anhydrous,  m.  p.  194—196°,  which  when  oxidised 
with  alkaline  potassium  permanganate  yields  5:6:7- 
iri methoxyisocoumarin  (I),  m.  p.  84°,  5:6: 1-tri- 
me th oxy iso co uma rm  -  3  - ca rb ox ylic  acid , 


C,HtOMcJ3<g[J:gC02H 


(II),  m.  p.  254°  (decomp.) 


{silver  salt  which  yields  I  by  distillation  in  a  vacuum  ; 
methyl  ester,  m.  p.  155 — 156°),  and  3:4: 5-tri- 
methoxyphthalic  acid,  b.  p.  226°/17  mm.,  m.  p.  139 — 
140°  with  conversion  into  its  anhydride,  but  in  a 
bath  at  170°  it  lias  m.  p.  176 — 177°  (decomp.).  By 
the  action  of  the  theoretical  quantity  of  boiling 
0*1  JV-sodium  hydroxide  I  is  converted  into  a  substance, 
ra.  p.  129°,  probably  C6H(0Me)3(C02H)*CH2*CH0  or 
CHIGH-OH)  (resinous  derivative  with  phenylhydr- 
azine),  whilst  with  excess  of  0*5N-sodium  hydroxide 
it  yields  a  substance,  m.  p.  185 — 186°  (cf.  Bamberger 
and  Frew,  A.,  1894,  i,  192).  Further  oxidation  of  I 
with  alkaline  potassium  permanganate  converts  it 
into  3:4:  5 - tr imeihoxyhonioph thalic  acid ,  m.  p.  145— 
146°  (converted  by  distillation  at  14  mm.  into  its 
anhydride,  m.  p.  124 — 125°).  This  acid  is  synthesised 
from  4~hydroxy-3:5-dimethoxyphthalide-2-carboxylic 
acid  (Alimchandani  and  Meldrum,  J.C.S.,  1920,  117. 
964)  by  reduction  with  hydriodic  acid  and  red  phos¬ 
phorus  and  rapid  methylation  (in  an  atmosphere  of 
hydrogen)  of  the  resulting  trihydroxyhomophthalic 
acid  with  methyl  sulphate.  By  fusion  with  potassium 
hydroxide  at  200°  bergenin  is  converted  into  3  : 5- 
dihydroxy-4-metkoxybenzoie  acid.  On  the  basis  of 
these  results  the  structural  conclusions  of  Sadikov 
and  Guthner  (A.,  1928,  207)  are  criticised  and 
the  structure  III  is  assigned  to  bergenin,  and  in 


OH  CH 

(in.) 

ro 


agreement  with  this  it  titrates  as  a  lactone.  Tlie 
following  reactions  are  rather  less  readily  explained. 
Bergenin  couples  normally  in  alkaline  solution  with 
one  molecule  of  benzenediazonium  chloride  to  yield 
benzeneazobergenin,  decomp.  200°,  which,  however, 
can  couplo  with  a  second  molecule  of  the  diazordum 
salt  to  yield  the  substance  C14H1409(N2Ph)o.  The 
monoazo- derivative  is  reduced  by  stannous  chloride 
to  yield  (3 -)a w inobergenin ,  +3H20  and  anhydrous, 
m.  p.  244°  (decomp.)  (yielding  a  diazo-oxide,  +2H20. 
with  nitrous  acid).  Like  the  parent  m>eoumarin, 
I  and  II  are  converted  by  ammonia  under  suitable 
conditions  into  the  corresponding  trimethozyisocarbo- 
styril,  in.  p.  105 — 167°  (reduced  by  hydriodic  acid 
to  tetrahydroxy  130 quinoline),  and  tr imeth oxyisocarbo - 
styrilcarboxylic  acid ,  m.  p.  280°  (decomp.).  The 
possible  biosynthesis  of  bergenin  from  gallic  acid 
and  dextrose  and  its  relationship  to  glu cogallic  acid 
(Feist,  A.,  1913,  i,  70;  Fischer  and  Bergmann,  A., 
1918,  i,  224)  are  discussed.  J.  W.  Baker. 

Plant  colouring  matters.  XII.  Constitution 
of  monardsein  and  salvianin.  P.  Karrer  and  R. 
Widmer  (Helv.  Chim.  Acta,  1929,  12,  292—295).- 
Monardsein  (A.,  1928,  1255)  is  shown  to  be  identical 
with  salvianin  (Willstatter  and  Bolton,  A.,  1917,  i? 
42)  on  the  basis  of  the  following  evidence.  Like 
salvianin,  hydrolysis  of  monardsein  with  20%  hydro¬ 
chloric  acid  yields  24 — 26%  of  maionie  acid,  whilst 
hydrolysis  of  salvianin  chloride  with  10%  sodium 
hydroxide  yields  p-hydroxy cinnamic  acid  and  salvinin 
chloride,  m.  p.  184°  (lit.  168°),  [«]*  -236°  ±20°. 
identical  with  monardin  chloride,  m.  p.  184°  (mixed 
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ill.  p, },  0]D  — 241°  ±20°.  The  identity  of  these  two 
compounds  is  confirmed  by  a  comparison  of  their 
colours  at  various  pu  values  (Robinson) .  The  structure 


I  is  provisionally  assigned  to  salvianin  (monardann) 
chloride  (R  and  R,  = either  H  or  HO*CgH4-CH:CH*CO). 

J.  W.  Baker. 

Bixin.  F.  Paltis  and  P.  Viebock  (Ber.,  1929, 
62,  [B],  701 — 708). — In  reply  to  Kuhn  and  Winter- 
stein  (A.,  1928,  644),  who,  on  the  basis  of  micro - 
analyses,  have  regarded  the  formula  G25H30O4  as 
correct  for  bixin  (cf.  Heiduschka  and  Panzer,  A., 
1917,  i,  408),  the  analyses  on  which  the  authors  base 
their  formula  C26H30O4  are  tabulated .  If  Kuhn’s 
formula  be  correct,  completely  hydrogenated  bixin 
and  norbixin  must  have  the  compositions  025H4804 
and  C25H4604,  respectively,  and  the  latter  substance 
must  be  a  purely  aliphatic,  dicarboxylic  acid.  If, 
however,  the  formula  C2f>H30O4  be  retained  for  bixin, 
perhydronorbixin  has  the  composition  C25H4fi04, 
which  permits  the  presence  of  a  ring  system  in  the 
molecule,  thus  accounting  better  for  the  intense 
colour  of  bixin  for  which  the  structure 

CMe“p;CH*[CH:CMe]o*CH:CH’CO«Me  . 
CH=C-CMe:CH-CH:CH-CMe-CH-C02H  13  su8' 
gestecL 

Bixin,  dissolved  in  glacial  acetic  acid,  is  converted 
by  hydrogen  in  presence  of  palladised  barium  sulphate 
into  perhydrobixin,  transformed  by  methyl-alcoholic 
li}Tdrogen  chloride  into  perhydromethijlb ix in ,  b.  p. 
278 — 285° /1 2  mm.  The  last-named  compound  is 
hydrolysed  to  perhydronorbixin,  in  which  the 
presence  of  two  carboxyl  groups  is  established  by 
conversion  into  the  corresponding  chloride  and  thence 
into  the  diamide .  C25Hl802N2,  m.  p.  107 — 109°  after 

softening  at  100°,  and  ( !)  the  imide , 

Treatment  of  perhydronorbixin  with  red  phosphorus 
and  bromine  and  subsequently  with  methyl  alcohol 
yields  an  ester  which  appears  to  contain  5  atoms  of 
bromine,  H.  Wren, 


Thianthrene.  III.  EL  Fries,  H.  Koch,  and  H. 
Stukenbkock  (Annalen,  1929,  468,  162 — 201). — 

l.  2:3:6:  7-Tetramethoxythianthrene  and  its 
oxidation  products. .  An  improved  method  is  given 
for  preparing  4-aminoveratrole,  the  acetyl  derivative, 
hi.  p.  135°,  of  which  is  converted  by  phosphorus 
pentasulphide  and  potassium  sulphide  in  boiling 
toluene  into  4  :  o -dimeih ozythi oa c etanilide,  m.  p.  114c 
(yield  55%).  Oxidation  of  the  latter  with  alkaline 
ferric vanide  gives  4  :  5-dimethoxy- 1  -meikylbenztkiazole, 

P:  75°,  b.  p.  184711  mm.  (yield' 40%),  This 
substance  is  converted  by  alcoholic  potassium 
hydroxide  at  100°  (pressure)  into  the  sodium  deriv¬ 
ative  of  2-amino-4  :  5-diraethoxythiophenol,  which 
with  nitrous  acid  gives  4 : 6-dimethoxybenztModiazoU , 

m.  p.  138°,  converted  by  heat  into  2:3:6: 7-tetra- 
methoxy  thianthrene,  nr  p.  174°,  b.  p.  280 — 
300°/14  mm. 


The  conditions  for  converting  veratrole  into 
potassium  3 : 4-dimethoxybenzenesulphonate  and 
thence  into  3  : 4-dimethoxybenzenesulphonyl  chloride 
(yield  50 — 60%)  are  given.  Reduction  of  the  chloride 
with  zinc  dust  and  hydrochloric  acid  in  presence  of 
ether  gives  3  : 4-dimethoxy  thiophenol,  b.  p.  138°/I4 
mm.,  converted  by  alcoholic  hydrogen  peroxide  into 
3:4:3':  4 '  4etramethoxyd ip Jienyl  disulphide,  m.  p, 
89°.  When  the  thiophenol  is  treated  with  sulphuric 
acid  and  then  with  stannous  chloride,  there  again 
results  tetramethoxythianthrene  (m.  p.  176°).  Oxid¬ 
ation  of  the  latter  with  dilute  nitric  acid  in  acetic  acid 
gives  the  monosulphoxide,  in.  p.  196°,  whilst  con¬ 
centrated  nitric  acid  and  acetic  acid  gives  the 
disul/phoxide ,  m.p.  259°,  converted  into  the  thianthrene 
by  hydrobromle  and  acetic  acids  and  sodium  hydrogen 
sulphite.  When  chlorine  is  passed  into  an  aqueous- 
acetic  acid  solution  of  tetramethoxythianthrene,  the 
sulphonesulphoxide ,  m.  p,  275°,  is  formed.  This  is 
converted  by  sulphuric  acid  into  the  monosulphone, 
m.  p.  253°  (below),  together  with  a  red  compound 
which  with  sodium  hydrogen  sulphite  and  glacial 
acetic  acid  gives  the  trimethyl  ether,  m.  p»  270°,  of 
2:3:6:  l4eirahydroxytManthrenesu Iphonesulphoxide . 
Tetramethoxythianthrenesulphonesulphoxide  when 
treated  first  with  hydrogen  bromide  and  acetic  acid 
and  then  with  sodium  hydrogen  sulphite  gives 
2:3:6: 1-ietram  ethoxy  ihi  an  litre  nem  onosulph  o  m  ,  in,  p. 
253°,  converted  into  the  former  compound  by  nitric 
and  acetic  acids.  Oxidation  of  tetramethoxythi¬ 
anthrene  with  hydrogen  peroxide  and  glacial  acetic 
acid  gives  2:3:6:  Idetramethoxythianthrenedisulph- 
one ,  m.  p.  296°,  which  with  boiling  alcoholic  potassium 
hydroxide  affords  4  :  5-dimethoxy -2-ethoxy  benzene- 
sulphinic  acid f  sintering  at  75°,  m,  p.  118—120° 
(decomp.).  This  substance  is  converted  by  hydrogen 
bromide  and  glacial  acetic  acid,  followed  by  sodium, 
hydrogen  sulphite,  into  3:4:3':  4 '-tetramethoxy* 

2  :  2f -diethoxydiphenyl  disulphide,  m.  p.  84°,  reduction 
of  which  or  of  the  sulphinic  acid  (stannous  chloride, 
glacial  acetic  acid)  produces  the  readily  oxidised 

3  :  4-dimethoxy-2- ethoxy  thiophenol  (not  isolated). 

When  a  solution  of  tetramethoxythianthrene  in  con¬ 
centrated  sulphuric  acid  is  allowed  slowly  to  absorb 
atmospheric  moisture,  the  deep  blue  meriquinonoid 
diihionmm  salt  (I,  X=S04H),  m,  p.  230—232° 

{ decomp .),  is  formed .  This  is  ( 1 )  reduced  by  stannous 
chloride  or  hydriodie  acid  to  the  thianthrene  and  (2) 
slowly  hydrolysed  by  v'afcer  or  more  rapidly  by  hot 
dilute  acetic  acid  to  a  mixture  of  the  thianthrene  and 
its  sulphoxide.  The  corresponding  perchlorate  (I, 

C104)  explodes  at 
245°,  and  the  chloride 
(I,  X—Cl)  has  m.  p. 
164 — 166°  (decomp,. 
The  perbromide  (I, 
X-— Br3),  m.  p.  220 — 
222°  (decomp,),  results  when  excess  of  bromine  is 
added  to  a  solution  of  the  thianthrene  in  carbon 
disulphide.  So  great  is  the  tendency  for  the  form¬ 
ation  of  the  perbromide  that  the  latter  is  formed  when 
the  monosulphoxide  or  the  disulphoxide  is  treated 
with  hot  hydrogen  bromide  and  glacial  acetic  acid, 
Tetramethoxythianthrene  is  converted  by  boiling 
hydriodie  and  acetic  acids  into  2:3:6: 7 4etra~ 
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hydroxythianihrene ,  m.  p.  273°  {tetra-acetyl  derivative, 
in.  p.  224°),  which,  when  treated  in  acetic  acid  with 
hydrogen  peroxide  gives  the  blue  anhydride  of 
OH  2  :  3  :  6  :  7  :  9  :  10 -hexa- 

q  hydroxythianihrene  (II), 

m,  OH^yV"\OH  Homeric with  the  sulph- 
(ii»)  qjJ  I  .  OH  ®-^Me  which  might  have 

been  expected  to  result. 
•  Acetylation  of  the  blue 

OH  compound  gives  the 

colourless  2:3:6:  7 4etra-acetoxythianthrene  sulph - 
oxide ?  m.  p.  213°,  hydrolysable  to  the  blue  sub¬ 
stance. 

When  tetramethoxythianthrenemonosulphone  is 
heated  with  hydriodic  and  acetic  acids,  2  :  3  :  6  :  7- 
ietrahydroxythianlhrenemonosulphone,  charring  above 
300°,  results  (tetra-acetate,  m.  p.  203°).  Similar  treat¬ 
ment  of  the  disulphone  produces  2:3:6: 1-tetra- 
hydroxytliianthrenedisulphone ,  m.  p.  above  310° 
(tetra-acetate,  m.  p.  245°).  Bromination  of  the  latter 
gives  the  1:4:  5 - 1 rib romo- derivative ,  m.  p.  above 
340°,  or  the  1:4:5:  S -tetrabromo -derivative,  m.  p. 
above  350°  (tetra-acetate,  decomp.  300°). 

When  a  solution  of  tetrahydroxythianthrene  in  con¬ 
centrated  sulphuric  acid  is  allowed  to  absorb  moisture, 
a  meriquinmioid  dithionium  sulphate  is  formed  (I,  OH 
instead  of  OMe  and  X— S04H).  This  is  reducible  to 
the  thianthrene  and  is  hydrolysed  in  excess  of  water. 
The  corresponding  perchlorate,  bromide,  and  chloride  are 
described, 

Xitrie  and  acetic  acids  convert  t  e  tram  ethoxy  tlii- 
anthrene  into  1  :  8(  l)-dinitro- 2  :  3  :  6  : 1-tetramethoxy- 
dipJienylenesulphone,  m.  p.  238°,  also  formed  when 
tctramethoxytliianthrene-monosulphone  or  -sulphon- 
oxide  (?)  is  treated  with  cold  nitric  acid. 

4 - Br omo -5 - nitr over atr ole  is  converted  by  alcoholic 
sodium  sulphide  into  2  :  2l-dinitro-4  :  5  :  4'  :  5f-tetra- 
methoxydiphenyl  sulphide,  m.  p.  209°  (60%  yield), 
reduced  by  stannous  chloride  in  hydrochloric  and 
acetic  acids  to  2  :  2f -diamino-4  :  5  :  4' :  5' -tetramethoxy- 
diphenyl  sulphide,  in.  p.  110°,  which  could  not  be  con¬ 
verted  into  the  diphenylcne  sulphide. 

II,  Amino -derivatives  of  thianthrene.  Prom 
thio-p-cresol  and  2-chloro-5-nitrobenzenesulphinic  acid 
may  be  obtained  4-nitro-4l -methyldiphenyl  sulphide  2- 
sulphinic  acid,  m.  p.  123°,  converted  by  hot  hydrogen 
^  - 1  bromide  and  acetic  acid  into 

C-H/8/  N  the  compound  (III),  m,  p. 

JSO*  ■  154°  (yield  60%),  or,  by  cold 
2  concentrated  sulphuric  acid 
into  2-nitro-l-methylthianthrene,  m.  p.  157°,  which 
when  reduced  affords  2  -  ami  no-1  -methylihian  threne , 
m.  p.  130°  (l-sulphonic  acid  and  its  barium  salt 
described).  The  acetyl  derivative,  in.  p.  180°,  of  the 
base  is  converted  by  concentrated  sulphuric  acid  into 
the  lialf-quinonoid  sulphate  (IV). 


(IIT) 


(IV.) 


“CC0“ 


so4h. 


acid ,  converted  by  concentrated  sulphuric  acid  into 
the  acetyl  derivative,  m.  p.  205°,  of  2-nitro-l -amiiw- 
thianihrene ,  m.  p.  19S°.  This  when  reduced  affords 
2  :  1 -diaminoifiianihrene ,  m.  p.  192°,  giving  a  deep  blue 
compound,  C12H50N2S2Cl4Fe}  when  treated  with  ferric 
chloride  and  hydrochloric  acid. 

3  : 4-Dimethoxythiophenol  reacts  with  2-chloro-5- 
nitrobenzenesulphinic  acid  in  alkaline  solution  to  give 
4-nitroS'  :  4 ' -dimethoxydiphenyl  sulphide  2 -sulphinic 
acid,  m.  p.  131°,  converted  by  hydrogen  bromide  and 
acetic  acid  into  the  compound 

«00- 


S* 


OMe 


m.  p.  196°,  and  by  eon- 


__  2 


2-Chloro-5-mtrobenzenesulphinic  acid  condenses 
with  4-acetamidothiophenol  in  alkaline  solution  to 
give  4-nitro-4f  -acelamidodiphenyl  sulphide  2 -sulphinic 


eentrated  sulphuric  acid  "'into  2 -nitro-%  :  7 -dimethoxy- 
thianthrene,  m.  p.  194°,  b.  p.  192 — 196°/14  mm.,  also 
formed  from  the  compound,  m.  p.  196°,  and  the  same 
reagent.  Reduction  of  the  nitro-eompound  gives 
2- amino -5  :  1  -dimethoxythianthrene,  m.  p.  149°  {acetyl 
derivative,  m.  p.  180°).  When  2-bromo-5-nitro- 
aniline  is  heated  with  alcoholic  sodium  disulphide  and 
sulphur,  there  results  4  :  4* -dinitro-2  :  2r -diaminodi- 
phenyl  sulphide,  m,  p.  211°  {diacetyl  derivative,  in.  p. 
245°),  which  could  not  be  obtained  when  sodium 
sulphide  was  used,  whilst  if  excess  of  sulphur  were 
taken  the  product  was  4-nitro-2-aminoihiophenol,  m.  p. 
108°,  oxidised  by  air  to  4  :  4'-dinitro-2  :  2’ -diamino- 
diphenyl  disulphide,  m.  p.  178°.  The  diacetyl  deriv¬ 
ative,  m.  p.  263°,  of  the  latter  is  converted  by  sodium 
sulphide  or  dextrose  in  alkaline-  ale  oh  olic  solution 
into  4-nitro-2-methylbenzthiazole,  the  corresponding 
dibenzoyl  derivative,  m.  p.  225°,  similarly  giving 
4 -nilro-2-phenylbenzthiazole,  m.  p,  193°,  also  obtained 
by  benzoylating  4-nitro-2«aminothiophenol  in  presence 
of  alkali  or  from  2-bromo-5-nitrobenzanilide,  m.  p.  166°, 
and  sodium  disulphide.  Thianthrene  derivatives 
could  not  be  obtained  from  the  dinitrodiamino- 
diphenyl  sulphide  or  from  the  related  compounds. 

E.  E.  Turner. 

y-Fyrrolidino-  and  y-pyrrolino-propyl  benzo¬ 
ates.  L.  H.  Andrews  and  S.  M.  McElvain  (J.  Amer. 
Chem.  Soc.,  1929,  51,  887 — 892 ) . — Pure  pyrrole, 
prepared  by  an  improved  method,  is  hydrogenated  in 
presence  of  Adams’  platinum  catalyst  to  pyrrolidine 
(cf.  Willstatter  and  Hatt,  A.,  1912,  i,  545),  which  with 
y-chloropropyl  benzoate  at  100°  yields  y-l-pyrrolidino- 
propyl  benzoate  hydrochloride  (I),  m.  p.  125 — 126°. 
Pyrroline  (Knorr  and  Babe,  A.,  1901,  i,  163)  yields 
y  - 1  -pyrrolinopropyi  benzoate  hydrochloride  (II),  m.  p. 
136— 138°.  Attempts  to  hydrogenate  2-carbethoxy- 
pyrrole  and  a  mixture  of  2-  and  3-methylpyrroles  were 
unsuccessful.  I  is  a  more  powerful  local  anaesthetic 
than  II  and,  unexpectedly,  both  are  more  powerful 
than  y-piperidinopropyl  benzoate  hydrochloride  (A., 
1928,  71).  H.  E.  F.  Notion. 

Alkylated  pyrrolones.  Synthesis  of  y»ketonic 
and  of  fatty  acids.  R .  Lukes  (J.  Czechoslov.  Chem. 
Comm.,  1929,  1,  119 — 136). — The  following  new 
pyrrolones  have  been  prepared  by  the  action  of  the 
Grignard  reagent  on  the  N- substituted  succinimides 
(A.,  1928,  299) :  \-meikyl-2-n-amyl-5-pyrrolone,  b.  p. 
143 — 14S°/10  mm.,  and  l-7nethyl-2-n-Jiexyl-5-pyrrolone, 
b.  p.  148 — 150°/10  mm.  Hydrolysis  of  the  pyrrolones 
with  dilute  sulphuric  acid  afforded  the  corresponding 
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y-ketonic  acids,  probably  through  the  intermediate 
formation  of  a  hydrate,  whilst  electrolytic  reduction 
of  the  y-ketonie  aoids,  which  need  not  be  isolated  in 
the  pure  state,  with  a  lead  cathode  yielded  the  normal 
fatty  acids.  The  following  keto-acids  and  normal 
fatty  acids  were  prepared  in  this  manner  :  laevulic 
acid,  b.  p.  150 — 152°/23  mm.,  m.  p.  33°  (oxime,  m.  p. 
96°);  homohevulic  (p-ketohexoic)  acid,  b.  p.  160°/24 
mm.,  m.  p.  40°  (oxime,  m.  p.  76°),  and  hexoic  acid,  b.  p. 
201°;  y-ketoheptoic  acid,  b.  p.  167°/19  mm.,  m.  p, 
45—46  ,  and  heptoic  acid,  b.  p.  217—218°;  y-keto- 
octoic  acid,  b.  p.  160— 170°/25  mm.  {slight  decomp.), 
m.  p.  53°,  and  octoic  acid,  b.  p.  225—235° ;  y-keto- 
nonoic  acid,  m.  p.  69 — 70°,  and  nonoic  acid,  b.  p. 
250° ;  y-ketodecoic  acid,  m.  p.  71°,  and  deeoic  acid, 
h.  p.  260 — 265°,  m.  p.  30°.  A.  I.  Vogel. 

Piperidine  derivatives.  VII.  l-Alkyl-4- 
piperidyl  benzoates  and  p-aminobenzoates. 
N.  W.  Bolyard  and  S.  M.  McElvain  (J.  Amer. 
Chem.  Soc.,  1929,  51,  922— 928) .— 3-Carbetboxy- 1  - 
alkyl-4-piperidones  (A.,  1928,  72)  have  been  converted 
by  boiling  20%  hydrochloric  acid  into  the  following 
1  -alkyl-4 -pip erid one  hydrochlorides  :  methyl,  m.  p. 
94 — 95°  (corr.) ;  ethyl,  m.  p.  105 — 106° ;  n-propyl, 
m.  p.  117 — 118°;  n -butyl,  m.  p.  178—180°;  iso  amyl, 
m.  p.  183—185°,  and  phenylethyl ,  m.  p.  182 — 184°, 
which  are  hydrogenated  (platinum)  and  then  benzoyl- 
a  ted  at  160—165°  to  l -methyl-,  m.  p.  219—220°; 
l -ethyl-,  m.  p.  204 — 205° ;  1  -n-propyl-,  m.  p.  210 — 
211°;  \-jx-buiyl-,  m.  p.  223—224°;  l-imamyl,  m.  p. 
199 — 200°,  and  1  -phenylethyl-,  m.  p.  236—238°, 
4 -piperidyl  benzoate  hydrochlorides.  \ -Methyl-,  m.  p. 

197— 199°;  1  -ethyl-,  m.  p.  204 — 206° ;  l-n-propyl-, 

in.  p.  219—220°;  l-n-butyl-,  m.  p.  242 — 243° ;  1-iso- 
amyl-,  m.  p.  243 — 245°,  and  l -phenylethyl-,  m.  p. 
242—244°,  -4 -piperidyl  p -nitrobenzoate  hydrochlorides 
are  hydrogenated  (platinum)  to  l -methyl-,  m.  p.  231— 
233°;  1  -ethyl-,  m.  p.  183—184°;  l-n-propyl-,  m.  p. 
201—203°;  1-n -butyl-,  m.  p.  234—236°;  1-iso  amyl-, 
m.  p.  233—235°,  and  l -phenylethyl-,  m.  p.  238—240°, 
-1-piper  idyl  p -aminobenzoaie  hydrochlorides.  The 
benzoates  are,  in  general,  more  powerful  local 
anaesthetics  than  the  p- aminobenzoates  and  the 
activity  increases  with  the  size  of  the  alkyl  group. 
The  results  are  discussed  in  relation  to  previous 
work  (cf  A.,  1926,  1044).  1  -Phenylethyl-4-piperidyl 

benzoate  hydrochloride  is  about  seven  times  as  power¬ 
ful  as  cocaine  hydrochloride  and  is  much  less  toxic. 

H.  E.  F.  Notton. 

^  Local  anaesthetics  from  2-p-hydroxyethyl- 
piperidine.  C.  S.  Marvel  and  R.  S.  Shelton  (J. 
Amer.  Chem.  Soc.,  1929,  51,  915— 917).— 1-Methyl- 
(o),  b.  p.  175— 178°/35— 40  mm.,  df  0*9840,  nf,  14872 ; 

1-ethyl-  (i b ),  b.  p.  136°/27— 28  mm.,  df  0*9730, 
1*4885,  and  1-w -propyl-  (c),  b.  p.  139 — 141°/27  mm., 
0*9657,  n’f,  1*4905,  -2-  P-h vdroxyethylpiperidines 
(cf.  Ladenburg,  A.,  1898,  i,  687;  1910,  i,  769)  yield 
^-nitrobenzoate  hydrochlorides,  m,  p.  (a)  181 — 182°,  (6) 

198— 199°,  (c)  124 — 126°,  which  are  readily  hydrogen¬ 
ated  (platinum)  to  p -aminobenzoaie  hydrochlorides,  (a) 

(b),  m.  p.  238—239*5°,  (c),  m.  p.  175—176°. 
These  are  less  active  anaesthetics  than  the  correspond¬ 
ing  I'-alkyl-S-piperidylmethyl  esters  (A.,  1928,  427). 

H.  E.  P.  Notton. 


Action  of  aromatic  acid  chlorides  on  vinyldi- 
acetoneamine  [2:2:  6-trimethyl-4-piperidone] . 
J.  Graymore  (J.C.S.,  1929,  587 — 588). — The  observ¬ 
ation  that  vinyldiacetoneamine  cannot  be  benzoylated 
by  the  Schotten-Baumann  method  (Kipping  and 
Greasley,  A.,  1924,  i,  144)  is  confirmed  with  benzoyl 
chloride  and  substituted  benzoyl  chlorides.  The 
effect  is  attributed  to  the  existence  of  the  base  in 
the  ammonium  hydroxide  form.  Dilute  solutions  of 
ammonia  and  ethyl  amine  are  similarly  non- reactive. 
The  following  derivatives  of  vinyldiacetoneamine  were 
prepared  by  interaction  of  the  base  (2  mols.)  with  the 
appropriate  acid  chloride  :  iV-m-nitrobenzoyl-,  m.  p. 
159— 160°;  AT-j?-nitrobenzoyl~,  m.  p.  170°;  iV-o-nitro- 
p-toluoyl-,  m.  p.  150—151°;  JV-'p-toluencsulphonyl-, 
m.  p.  184°.  R.  K.  Callow. 

Bromination  of  pyridine.  S.  M.  E.  Englert 
and  S.  M.  McElvain  (J.  Amer.  Chem.  Soc.,  1929,  51, 
S63 — 866). — Perbromides  of  pyridine  hydrobromide, 

l,  m.  p.  132 — 134°  (47%  pcrbromide-Rr)  and  II,  m.  p. 
101 — 103°  (40%  perbromide-Br),  are  conveniently 
prepared  in  acetic  acid  (cf.  Trowbridge  and  Diehl,  A,, 
1898,  i,  380).  At  230—250°  I  gives  3  :  5-dibromo- 
pyridine  (40%  of  theory),  and  with  pyridine  hydro - 
bromide  (2  mols.)  3-bromo-  (35%)  and  3  :  5-dibromo- 
(10%)  -pyridines.  II  gives  36 — 38%  of  the  mono-  and 
30 — 36%  of  the  di-bromo-derivative,  and  is  the  most 
convenient  source  of  these  compounds. 

H.  E.  P.  Notton. 

Nitration  of  benzylpyridines  and  oxidation  of 
henzylpiperidines.  F.  Bryans  and  F,  L.  Pyman 
(J.C.S.,  1929,  549—553 ;  cf .  A.,  1927,  255).— Nitration 
of  the  three  benzylpyridines  by  the  addition  of  their 
nitrates  to  concentrated  sulphuric  acid  gave  the 
following  yields  of  nitration  products  :  from  2-benzyl- 
pyridine,  10*4%  m-  and  66*7%  p- ;  from  3-benzyl- 
pyridine,  63*1%  p- ;  from  4-benzylpyridine,  4*8%  o- 
and  70*2%  m-.  The  2-  and  4-benzylpiperidines  and 
also  2-benzyl- 1  -methylp  iperidine,  m.  p.  181°  (from 

2- benzylpiperidine  and  methyl  iodide  at  130°),  do  not 

simulate  the  1  -benzyltetrahydr  otsoq  uinolines  (cf. 
Pyman,  ibid.,  1909,  95,  1266,  1738)  when  oxidised 
with  manganese  dioxide  and  sulphuric  acid.  The 
following  compounds  are  new  :  1  -benzenesulphonyl-2- 
benzylpiperidine,  m.  p.  65°;  1  -  benzoyl-2- benzyl  - 
piperidine,  m.  p.  68°:  1  -benzenesulphonylA-benzyl- 

piperidine,  m.  p.  118°;  2-benzylpyridine  nitrate,  m.  p. 
116°;  2-m-nitrobenzoylpyridine,  m.  p.  122°;  3 -benzyl- 
pyridine  nitrate,  m.  p.  140° ;  3-p -nitrobenzylpyridine, 

m.  p.  88°  (picrate,  xn.  p.  145—146° ;  nitrate,  m.  p.  157°) ; 

3- p -nitrobenzoylpyridine,  m.  p.  1S5— 187°;  ^-benzyl- 

pyridine  nitrate,  m.  p.  110°;  4-m-nitrobenzoylpyridine, 
m.  p.  129°.  2 -p -Nit  robenzoyl  pyridine  hydrochloride 

has  m.  p.  187°  (lit.  173°).  A.  I.  Vogel. 

Quinoline  derivatives.  XI.  Synthesis  of  sub¬ 
stituted  2-phenyl-4-ethylquinolines.  BL  John 
[and  in  part  M.  E.  Scidxied]  (J.  pr.  Chem.,  1929,  [ii], 
121,  177 — 192). — The  following  quinolines  (prepared 
by  condensation  of  benzylidene-ethyl  methyl  ketone 
with  the  requisite  amine  hydrochloride,  in  yields  as 
indicated)  are  described  :  from  aniline,  2-phenyl- 4- 
ethylquinoline  (14%),  m.  p.  50°  ( picrate ,  m.  p.  189 — 
190°) ;  from  m-(  1  :  3  :  4)-xyMine,  2-phenyl-§  :  8 -di- 
methylA-ethylqumoline  (7*5%).  m.p.  SS°  ( picrate ,  m.  p. 
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158°);  from  o-anisidine,  8-?nethoxy -2-phenyl  A-ethyl- 
quinoline  (13*1%),  m.  p.  76°  (picrate,  m.  p.  140°); 
from  m-toluidine,  2-phenylA-et]iyl-5-(or:  -7 )methyl- 
quinoline  (20%),  m.  p.  112°  [picrate ,  m.  p.  185° 
(decomp.  188°)] ;  from  m-aminophenol,  5- (or  7)- 
hydroxy-2-phenylA-ethylquinoline  (13*9%),  m.  p.  219° 
(picrate,  m.  p.  211°) ;  from  m-phenetidine,  5- (or  7)- 
ethozy-2-phenyl-4c-elhylquinoline  (35*7%),  m.  p.  118° 
(picrate,  m.  p.  215 — 216°) ;  from  p-toluidine,  2-phenyl- 
b-methyl-4z~ethylquinoline  (10*8%),  m.  p.  109°  (picrate, 
m.  p.  188°) ;  from  p-aminoethylbcnzene,  2-phenyl- 
4  :  6-diethylquinoline ,  m .  p.  158° ;  from  p-chloro- 
aniline,  6-chloro-2-phenylA-ethylquinoline  (23%).  m.  p. 
65—60°  (picrate,  m.  p.  170°);  from  p-aminoplionol, 
6 -hydroxy -2-phenyl  A-eihylquinoline  (3*6%),  m.  p. 
149°,  [picrate,  m.  p.  204°  (decomp.) ;  potassium  salt] ; 
from  p-anisidine,  6 -methoxy-2-phenylA-ethylquhioline 
(14*1%),  m.  p.  193°  (picrate,  m.  p,  173°) ;  from 
p-phenetidine,  6  -  e  thoxy  -  2  phenyl  A  -  ethylqu  in  oline 

(9*9%),  m.  p.  122—123°  (picrate,  m.  p.  189°). 

The  following  were  prepared  by  interaction  of  alkyl 
halides  with  the  appropriate  quinoline  (as  potassium 
salt) :  5 -(or  7 - )methoxy - 2 -phenyl - 4 - ethylqumoline, 

m,  p.  52°;  6-mobutoxy-2-phenyl-4-ethylquinoli7ie,  m.  p. 
102°;  6 -isoamyloxy -2-phenyl  A-ethylquinoline,  m.  p. 

91°;  6-allyloxy-2-phenylA-eihylquinoline,  in.  p.  116° 
6-phenacyloxy -2-phenyl  A-ethylquinoline,  m.  p.  136°. 

The  hydrochlorides,  sulphates,  mercurichlorides, 
per  iodides,  and  (in  most  cases)  nitrates,  chromates,  and 
ferrocyanides  of  the  above  quinoline  derivatives  were 
prepared.  R,  J.  W.  Lb  Fevre. 

Cyclic  iV-hydroxy-compounds  and  A7- oxides. 
G.  Heller  (J.  pr.  Chem.,  1929,  [ii],  121,  269 — 272). — 
Whereas  A7-hydroxyindoles  are  readily  obtained  (cf. 
Reissert,  A.,  1909,  i,  51),  attempts  to  obtain  AT-hydroxv- 
quinolines  result  in  the  production  of  A7-oxides  (cf. 
Meisenheimer  and  Stotz,  A.,  1926,  77;  Heller,  A., 
1910,  i,  558;  1928,  302).  Thus,  reduction  of  o-nitro- 
cinnamoylforxnic  acid  with  ferrous  sulphate  and 
ammonia  gives  quinoline- A7-oxide-2-carboxylic  acid, 
whilst  o-nitrobenzylidenemalonic  acid  yields  2-hydr- 
oxyquinolineW- oxide- 2 -carboxylic  acid,  and  not 
“  N -hydroxycarbostyrilcarboxylic  acid  ”  [1-hydroxv- 
2-keto-l  :  2-dihydroquinoline-3-carboxylic  acid]  (Hel¬ 
ler  and  Wunderlich,  A.,  1915,  i,  301). 

H.  Burton. 

Synthesis  of  dehydrogenated  iso  quinoline 
derivatives.  E.  Spath  and  N.  Polgar  (Monatsh., 
1929,  51, 190 — 204) . — Substituted  acyl- (3-phenylethvI- 
amides  are  dehydrated  with  phosphoric  oxide  in 
boiling  toluene  into  3  :  4- dihydro i soquin oline  deriv¬ 
atives,  which  are  dehydrogenated  with  palladium - 
black  at  150 — 180°.  Thus,  formiiomoveratrylamide, 
m.  p.  40 — 42°,  affords  6  :  7-dimethoxy-3  :  4-dihydro- 
isoqumoline  (picrate,  m.  p.  201 — 203°  (lit.  206—208°)], 
which  is  dehydrogenated  either  with  palladised 
asbestos  at  205 — -210°  or,  better,  with  palladium  - 
black  at  182— 1S5°  to  6  :  7 -dimethoxy /soquinoline, 
m.  p.  93—94°  (cf.  Goldschmidt,  A.,  1SS7,  163).  Acet- 
homoveratrylamide ,  m.  p.  94—95°,  fields  6  :  7-di- 
methoxy- 1  -methyl- 3  :  4-dihydrofsoquinoline  [picrate, 
m.  p.  210 — 212°  (lit.  205°)],  dehydrogenated  to 
6  :  l-dimethoxy-\-methyl\soquinoline,  m«  p.  111—112° 
[picrate,  m.  p.  (vac.)  247—249°  (decomp.)].  Oxid¬ 


ation  of  this  with  potassium  permanganate  gives 
7w-hemipinic  acid,  establishing  the  constitution. 
Prom  propion m.  p.  60 — 61°,  and  butyr-horno- 
veratrylamide,  m.  p.  54 — 55°,  there  were  obtained 

6  :  7 -dimethoxy- 1  -ethyl-  [picrate,  m.  p.  (vac.)  195 — 
196°],  and  6  :  7 -d imethoxy- 1  -propyl-2  :  4:-dihydroiso- 
quinoline  [picrate,  m,  p.  (vac.)  180 — 181°],  respectively, 
These  are  dehydrogenated  to  6  :  7 -dimeth  oxy- 1  -  ethyl- , 
m.  p.  75 — 76°  (picrate,  m.  p.  213—214°),  and  6  :  7 -di- 
mefJioxy-l-propyl-isoquinoline,  m.  p.  83—84°  [picrate, 
m.  p.  (vac.)  186 — 187°].  Similarly,  form-,  m.  p.  62— 
63°,  acet-,  m.  p.  105—106°,  propion-,  and  butyr-homo- 
piperonylamides  give  6 : 7 -methylenedioxy- ,  m.  p. 
92—94°  [picrate,  m.  p.  (vac.)  230 — 232°],  6  : 1-meihyl- 
enedioxy-  1-methyl- ,  m.  p.  89-91°  [picrate,  m.  p.  (vac.), 
242—244°  (decomp.)],  6  :  7 -methylenedioxy- 1  -ethyl-, 
m.  p.  75 — 76°  [picrate,  m.  p.  (vac.)  205—206° 
(decomp.)],  and  6  :  7 -methylenedioxy -\-propyl-Z  :  4- 
d i hydroisoquinol me ,  m.  p.  78 — 79°  [picrate,  m.  p.  (vac.) 
183 — 184°],  respectively.  Dehydrogenation  of  these 
derivatives  gives  6  ;  7 -methylenedioxy-,  in.  p.  127 — 
128°  [picrate,  m.  p.  (vac.)  240 — 241°],  6  : 1 -methylene* 
dioxy- 1  -m ethyl- ,  m.  p.  159 — 160°  [picrate,  m.  p.  (vac.) 
263—264°  (decomp.)],  6  :  7 -methylenedioxy- 1  -ethyls 
m.  p.  96-97°  (picrate,  m.  p.  235 — -236°),  and  6  ;  7- 
methylenedioxy-l-propyl~hoquinoline ,  m.  p.  88 — 89° 
(picrate,  m.  p.  210 — 211°),  respectively. 

H.  Burton. 

Doebner  reaction.  VII.  Synthesis  with 
p-aminoanthracene.  R.  Citjsa  and  L,  Musajo 
(Gazzetta,  1929,  59,  70 — 74). — The  Doebner  reaction 
(cf.  A.,  1928,  629)  with  p-aminoanthracene,  benz- 
aldehyde,  and  pyruvic  acid  gives  3 -phenyl-$-anthra- 
quinoline- l-carboxylic  acid,  m.  p.  285°  (sodium  salt, 
+5H20 ;  methyl  ester,  m.  p,  204°),  which  when  heated 
above  its  m.  p.  yields  3 -phenyl- p -an thraqumoline,  m.  p- 
236°.  *  E.  W.  WlGNALL. 

Doebner  reaction,  VIII.  3»Phenyl“p~anthra» 
qiiinoneqiiiiioline~l~carboxylic  acid,  L.  Musajo 
(Gazzetta,  1929,  59,  74 — 78). — p-Aminoanthra- 

quinone  does  not  undergo  the  Doebner  reaction  as  does 
P-aminoanthracene  (preceding  abstract) .  The  product 
which  would  be  expected  from  the  reaction  can,  how¬ 
ever,  be  obtained  by  oxidation  of  the  product  from 
3-aminoqiunoline,  and  is  3-phenyl- p -anthraquinoline- 

7  : 12-quinone-l-carboxylic  add,  decomp.  250°;  potass¬ 

ium  (+1*5H20),  sodium,  and  silver  salts  are  prepared, 
and  a  nitrate,  C24H13N,2HN03.  When  the  acid  is 
heated,  3  - phenyl  -  p  -  anthraquinoline  -  7  :  12  -  quinone, 
m.  p.  284°,  is  formed,  which  on  reduction  furnishes 
blue  compounds.  E.  W.  Wig  n  all. 

Acridine  compounds.  Iv,  Matsuxiuba  (J.  Aruer. 
Chem.  Soc.,  1929,  51,  816— 820}.— The  preparation  of 
2:4:2':  4'-tetranitrodiphenylmethane,  2  :  4  ;  2'  ;  4  - 
tetranitrobenzophenone,  and  2  :  8-diaminoacridone  is 
described.  The  last  is  hydrolysed  by  40%  sulphuric 
acid  at  195°  to  2  :  8 - dihydroxya cr (done,  m.  p.  above 
320°,  which  cannot,  however,  be  obtained  by  diazotis- 
ation  and  warming.  2  :  3-Dimethoxyacridone,  mi*  P* 
above  320°,  is  converted  by  phosphorus  pentacliloride 
into  5-chloro- 2  : 8 -dimethoxyacridine,  m.  p.  184 
(hydrochloride),  which  yields  with  ammonia  and  copper 
acetate  in  absolute  alcohol  at  140°  5-amino- 2  ;  8 -di¬ 
methoxy  acridine,  m.  p.  268°  [hydrochloride,  m.  p.  31o 
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(decomp,)  ;  picrate ,  m.  p,  285°,  decomp,  from  273°]. 
o-Acetamido-2  :  S-dimethoxy  acridine,  m,  p.  277 — 278°, 
readily  affords  5-aceiamido-2  :  S-dimethoxy-lQ-methyl- 
acridinium  iodide ,  m.  p,  310°  (decomp.),  p -toluene* 
mlphonate,  m,  p.  280°,  softening  from  255°,  and 
chloride ,  m.  p.  above  315°.  The  yields  are  good 
throughout.  H,  E.  F.  Notton. 

5  : 8-Dihydroxy-a-anthrapyridinequinone.  H. 
Raudnitz  [with  G.  Laube]  (Ber.,  1929,  62,  [B], 
509—513). — -Addition  of  phthalic  anhydride  and 
quinol  to  a  mixture  of  sodium  and  aluminium  chlorides 
at  200°  gives  the  aluminium  compound  of  quinizarin, 
from  which  quinizarin,  m.  p,  198°,  is  obtained  by 
successive  treatment  with  excess  of  potassium 
hydroxide  and  dilute  sulphuric  acid.  When  similarly 
treated  at  200°  and  finally  at  230—240°,  phthalic 
anhydride  and  1  : 4-dihydroxynaphthalene  afford 
1 :  4-dihydroxy -2  :  Z-benzanthraquinone,  m.  p.  349°. 
Analogously  at  180 — 200°,  quinol  and  quinolinic 
anhydride  yield  a -pyrquinimrin, 

05H3N<££>C6H2(OH)  2,  m.  p.  237°  (sodium  salt), 

whilst  quinolinic  anhydride  and  1  ;  4-dihydroxy¬ 
naphthalene  give  6  ;  7 -benz-ac-pyrqmnimrin  [5  : 
hydroxyS  :  7 -benz-  ^-anthrapyridinequinone] , 

C5H3N<^'^^>C10Hli(OH)2,  m.  p.  363°  (sodium  salt). 

H.  Week. 

Quinazolines.  II,  Synthesis  of  6-ethoxy-3-/>- 
ethoxyphenyl-3  :  4-dihydroqninazoline.  G.  Mae- 
Mi  (Gazzetta,  1929,  59,  3— 9),— When  2-nilro-o- 
etkoxybenzaldehyde ,  m,  p.  62°,  obtained  by  the  action 
of  ethyl  iodide  and  potassium  hydroxide  on  the 
hydroxy-compound,  is  heated  with  p-phenetidine, 
it  gives  N - (2-nitro-5-ethoxybenzylidene)-p~phenetidine, 
m.  p,  92° ;  this  when  reduced  by  sodium  sulphide  in 
alcohol  gives  the  2-ammo-compound,  m.  p.  156°,  and, 
on  further  reduction  by  sodium  in  alcohol,  N- (2-ammo* 
o-ethozybmzyl)-p-phenetidim,  m.  p.  81°,  This  is  con¬ 
verted  by  heating  with  formic  acid  into  6-ethoxy-3-p- 
ethoxyphenyl-3  :  4-dihydro-l  :  3-quinazoline  (cl  A., 
1928,  775),  which  can  be  reduced  by  sodium,  and  amyl, 
alcohol  to  the  1  :  2  :  3  :  44etrahydro~mmpound,  m.  p. 
144°.  2-Nitro-o-ethoxybenzaldehyde  forms  an  oxime, 
m,  p,  125°,  which  is  reduced  by  ammonium  sulphide 
to  2-amino -o-ethoxybenzaldoxime,  ra.  p.  132°,  and  this 
by  sodium  amalgam  in  alcohol  to  2-amino-  5  -  ethoxy - 
benzylarnine,  forming  a  dihydrochloride,  decomp,  from 
200°,  completely  at  235—237°;  when  this  hydro¬ 
chloride  is  heated  with  sodium  formate  and  formic 
acid,  Q-elhoxy-Z  :  4-dihydro-l  :  3 -quinamline,  m.  p. 
125 — 127°,  is  produced. 

The  physiological  properties  of  ethoxy-p-ethoxy- 
phenyldihydroquinazoline  are  lost  when  the  KN 
double  linking  is  reduced,  when  either  of  the  ethoxy! 
groups  is  absent,  or  is  replaced  by  a  methyl  group, 
md  when  the  ethoxyphenyl  group  is  absent.  Alkyl¬ 
ation  of  the  imine  group  modifies  the  anaesthetic 
property.  E.  W.  Wignall. 

Pyrimidines.  CIV.  iso  Uracil  and  deriv¬ 

atives  ;  methods  of  synthesis.  T.  B.  Johnson 
and  W.  T.  Caldwell  (J.  Amer.  Chem.  Soc.,  1929,  51, 
873 — 880), — Further  attempts  have  been  made  (cl 
1907,  i,  559)  to  establish  the  constitution  of  orotic 


acid  by  synthesis.  Ethyl  ay-diethoxyacetoacetate  and 
thiocarbamide  in  alcohol  in  presence  of  sodium  eth- 
oxide  give  6  -hydroxy -2  -  thiol-  5- ethoxy  A- eilwxymeihyl- 
pyrimidine ,  m.  p.  178°,  which  is  desulphurised  by 
ehloroacetic  acid  to  2  :  §~di!iydroxy -5-ethoxy -4-cthoxy- 
methylpyrimidine ,  m.  p.  168°,  hydrolysed  by  hydro¬ 
chloric  acid  at  120—140°  to  2:4:5:  6 -tetrahydroxy- 
pyrimidine ,  m .  p.  above  320°.  The  crude  product  from 
ethyl  ethoxyacetate  and  sodium  yields  with  eihyl-^- 
thiocarbamide  hydrobromide  %-hydroxy -5-ethoxy- 2- 
ethylthiol-4-ethoxymeihylpyrimidine,  m.  p.  123°,  con¬ 
verted  by  phosphorus  pentachloride  into  Q-cMoro-5- 
ethoxy-2- ethylthiol-4-etkoxymethylpyrimidine ,  b.p.  185— 
166°/9 — 10  mm.  This  is  reduced  by  zinc  dust  in 
aqueous  alcohol  to  5-etkoxy-2-ethyUhiol-4-ethoxymeihyl- 
pyrimidine ,  m,  p.  167°,  hydrolysed  by  hydrochloric 
acid  to  ethyl  mercaptan  and  ( !)  2  -hydroxy -5  -  ethoxy -4- 
ethoxy  methylpyrimidine,  decomp.  281 — 284°,  The 
sodio- derivative  of  ethyl  ethoxyoxaloacetate  yields 
with  ethyl -^-thiocarbamide  hydrobromide  a  little  ethyl 
b-hydroxy -5-ethoxy -2-ethyUMolpyrimidine-4-carboxylate, 
m,  p.  82—83°,  from  which  are  prepared  oily  ethyl 
8  -  chloro-5-ethoxy  -  2  -  ethylthiolpyrimidine -4- carboxylate 
and  ethyl  5 -ethoxy -2-dhyUMolpyrimidine-4  -  carboxylate , 
m.  p,  55—56°.  This  is  hydrolysed  at  120°  by  hydro¬ 
chloric  acid  to  (?)  2  :  5-dihydroxypyrimidine-4- mrb - 
oxylic  acid  (eaouracilearboxylic  acid),  m.  p,  259° 
(decomp.),  which  may  be  identical  with  orotic  acid. 
Ethyl  ethoxyoxaloacetate,  ethyl -^-thiocarbamide,  and 
aqueous  sodium  hydroxide  give  ethyl  2  :  6 -dihydroxy- 
o- ethoxy pyrimidine-4-mrboxylate,  m.  p.  230°,  and  the 
corresponding  free  acid,  m.  p.  260°,  hydrolysed  by 
hydrochloric  acid  at  180—165°  to  2  :  5  :  6- trihydroxy - 
pyrimidine  (^obarbituric  acid).  H.  E.  F.  Notton, 

Indole  derivatives  of  mixed  function.  Q. 
Mingoia  (Gazzetta,  1929,  59,  105 — 115). — When  3- 
chloroacetyl-2-methylindole  (Salway,  J.C.S.,  1913, 103, 
354)  is  hydrolysed  by  alcoholic  potassium  hydroxide, 
the  keto-alcohol  Z-hydroxyacetyl-2-metkylindole,  m,  p. 
196°  (M -silver  derivative ;  diacetyl  derivative,  in.  p. 
101°),  is  produced.  This  is  oxidised  by  alkaline  potass¬ 
ium  permanganate  to  2-methyIindolyl-3-glyoxylic  acid 
(cl  Oddo  and  Albanese,  A.,  1928,  185).  Similarly, 
when  the  chloro-compound  is  treated  with  alcoholic 
potassium  cyanide,  Z-cyanoacetyl-2-m ethylmdole,  m.  p. 
249°,  is  produced,  which  hydrolyses  to  Z-acetyl-2- 
meihylmdole- (^-carboxylic  acid,  m.  p.  199—200°,  of 
which  mercuric  and  other  salts  are  prepared. 

The  chloro-compound  reacts  with  concentrated 
aqueous  ammonia  in  a  sealed  tube  at  90—95°  to  form 
Z-aminoacetyl-2-methylindole,  m.  p.  240°  (decomp.) 
(picrate,  m.  p.  207—210°;  hydrochloride ),  which  gives 
precipitates  with  various  alkaloid  reagents.  No 
reaction  is  observed  between  the  chloro-compound  and 
glycine  or  alanine  in  absolute  alcoholic  solution. 

E.  W.  Wignall. 

Identification  and  separation  of  organic  bases 
with  the  aid  of  glyoxalinedicarb  oxylic  acid.  H. 
Pauly  and  E.  Ludwig  (Arch.  Pharra.,  1929,  267, 
143 — 144). — Polemical.  A  reply  to  criticisms  by 
Tamamushi  (J.  Pharm.  Soc.  Japan,  1928,  48,  107)  of 
the  authors’  process  (A.,  1922, 1,  953).  S.  Coffey, 

Dyes  derived  from  acenaphthenequinone. 
Acenaphtteminazoles  and  acenaphthoxazoles* 
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A,  C,  Sircar  and  N.  0,  Guha-Ray  (J.  Indian  Chem, 
Soc.,  1929,  6,  93 — 98). — Aeenaphthenequinone  reacts 
with  aldehydes  and  ammonia,  sometimes  yielding  the 
corresponding  iminazoles  and  sometimes  the  oxazoles 
(cf,  1923,  123,  1559 ;  A„  1926,  i,  980),  Thus 

when  aeenaphthenequinone  and  m  -nitrobenzaldehyde 
dissolved  in  boiling  amyl  alcohol  are  treated  with  dry 
ammonia  2 -m -nit roph enyla cen aphthinn nazole «  darkens 
at  220°  without  melting,  is  formed.  The  follow¬ 
ing  substituted  acenaphihim inazoles  were  prepared 
similarly  :  2 -phenyl-*  not  melted  at  290° ;  2-o -hydroxy  - 
phenyl-,  ra.  p.  268°  (decomp.) ;  2-p -animjl-,  m.  p.  268° : 
2-4' -hydroxy -3f-methoxy phenyl-,  m.  p.  263° ;  2-p -chloro- 
phenyl-,  m.  p.  264°  after  shrinking  at  242° ;  6  : 1-di- 
nilr o-2-5! -hr omo -2* -hydroxy phenyl-,  not  melted  at  290°  ; 
6  : 1 -dinitro-2-p-anisyl- ;  Q-niiro-2-o-hydroxyphenyl-, 
and  6  -  niiro  -  2  -  4*  -  hydroxy -3' -meihoxypkenyl- .  The 
following  substituted  acenaph thoxazoles  were  obtained 
from  the  requisite  aldehyde  by  the  above  method  : 
2  -o-nitrophenyl- ,  not  melted  at  290°  after  shrinking 
at  263° ;  2 -p -dimet hylaminophenyl - ;  6  :  7 -dinitro-2-m- 
nitrophenyl- ;  6  :  7 -dinitro-2-3*  :  5 * -dihydroxyphenyl- ; 

2-3' :  5’ -dihydroxyphenyl- ,  and  G-?ii/rc>-2-3'  :  5f-dihydr- 
oxy phenyl-.  The  above  compounds  are  coloured,  and 
dye  wool  with  shades  varying  from  orange-yellow  to 
chocolate -brown,  from  an  acid  bath.  The  freshly- 
precipitated  substance  (by  the  addition  of  water  to  a 
solution  in  concentrated  sulphuric  acid)  is  best  used 
for  dyeing.  H.  Burton. 

QuinoxaHne  synthesis  ;  derivatives  of  2  :  3-di¬ 
methylquinoxaline  .  S.  T.  Henderson  (J.C.S., 
1929,  466 — 468). — The  reaction  between  o-phenylene- 
diamine  and  diacetylmonoxime  yields  the  dimethyl- 
quinoxaline  derivative  of  d imethylglyoxime  (I)  (m.  p. 
182°,  completely  liquid  at  215°)  as  an  intermediate 
(cf.  Gabriel  and  Sonn,  A.,  1908,  i,  60),  decomposed  by 
acid  or  alkali  to  2  :  3-dimethylquinoxaline.  I  is  also 
formed  from  dimethylglyoxime  and  dimethylquin- 
oxalinc.  Bromination  of  I  or  of  dimethylquinoxaline 
in  alcoholic  solution  gives  5:6:7  : 8 -tetrabromo- 
2 : 3-dimethylquinoxaline,  m.  p.  234°  (decomp.) ; 
the  latter,  together  with  a  substance,  C6H8N2Br2,  m.  p. 
150°,  is  formed  by  bromination  in  chloroform. 
1  : 2-Naphthylenediamine  and  diacetylmonoxime 
give  an  intermediate  substance,  032H3302N6  (m.  p. 
123°,  liquid  at  200°),  which  yielded  the  base,  m.  p. 
101 — 102°,  with  alkali.  A.  I.  Vogel. 

Pyo cyanine f  the  blue  colouring  matter  of 
Bacillus  pyocyaneus.  IV.  Constitution  and 
synthesis  of  pyoeyanine,  F.  Wrede  and  E. 
Strack  (Z.  physiol.  Chem.,  1929  181,  58 — 76;  cf.  A., 
1928. 1285). — Analysis  of  pyoeyanine  and  its  crystall¬ 
ine  perchlorate  and  chloroplatinate  definitely  proves  it 
to  have  the  composition  and  to  contain  two 

mcthylimino-groups.  Although  stable  to  acids,  pyo- 
cyanine  readily  undergoes  fission  with  2%  sodium 
hydroxide  in  the  presence  of  oxygen  (3  atoms),  giving 
an  S0%  yield  of  1  -hydroxvphenazine  (acetyl,  m.  p. 
123°,  and  benzoyl,  m.  p.  176°,  derivatives).  With 
alkali  and  hydrogen  peroxide,  formic  acid  is  also 
produced.  Acylation  of  P3Tocyanine  with  acyl 
chlorides  and  pyridine  yields  only  1-hydroxyphen- 
azine  derivatives,  but  acetic  anhydride  and  sulphuric 
acid  yield  an  acetyl  derivative  (I)  ( picrate ;  chloro- 


auraie ;  chloroplatinate),  which  is  immediately  de¬ 
composed  by  alkali ,  yielding  pyoeyanine.  By  catalytic 
reduction  with  platinum -black  and  hydrogen,  pyo- 
cyanine  takes  up  four  atoms  of  hydrogen,  yielding  the 
oily  5 -methyl-1 -hydroxydihy dr ophenazine  (II ;  R=H), 
which  is  immediately  reoxidised  by  atmospheric 
oxygen  to  pyoeyanine,  and,  like  the  acetyl  derivative 
(I),  has  only  half  the  mol.  wt.  of  pyoeyanine.  The 
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reduction  product,  unlike  the  parent  pyoeyanine,  is 
readily  soluble  in  alkali  and  is  reprecipitated  unchanged 
by  acidification  of  the  alkaline  solution,  and  yields  a 
benzoyl  derivative,  m.  p.  150°,  and  a  picrate.  Similar 
reduction  of  the  acetyl  derivative,  I,  yields  1  -hydroxy - 
d-acetyl-4-methyldihydrophenazine  (II ;  R= Ac),  m.  p. 
125 — 127°,  which  is  soluble  in  alkali,  but  yields  an 
alkali-insoluble  product  when  treated  with  ethereal 
diazomethane  and  is  converted  by  the  action  of 
concentrated  hydrochloric  acid  and  subsequent  basific- 
-ation  into  pyoeyanine.  These  reactions  are  explained 
assuming  pyoeyanine  to  be  HI  (cf.  the  structure  of 
methylprasindone ;  Kehrmann  and  Cherpillod,  A., 
1925,  i,  302),  the  synthesis  of  which  is  effected  by  the 
action  of  sodium  hydroxide  on  the  metkosulphate  of 
1  -hydroxvphenazine,  the  latter  being  obtained  by  the 
action  of  methyl  sulphate  in  a  sealed  tube  at  100°. 
Benzoylation  of  dihy dr ophenazi  no ,  obtained  by  the 
catalytic  reduction  of  phenazine  with  platinum  and 
hydrogen  in  pjTidine,  yields  dibenzoyldihydropken- 
azine,  m.  p.  206°,  Similarly,  1  -me  thoxy  dihydro  - 
phenazine,  obtained  by  reduction  of  1-methoxy- 
phenazine,  yields  an  acetyl  derivative,  m,  p.  175°. 
The  dihydrophenazine  derivatives  are  unstable  in  the 
presence  of  atmospheric  oxygen.  J.  W.  Baker. 

Uric  acid.  T.  Shimoda  (J.  Biochem.  Japan, 
1928,  9,  117 — 185). — Uric  acid  (20  mg.)  dissolved  in 
0*01Ar-sodium  hydroxide  (100  c.c.)  is  completely 
destroyed  in  14  days  at  18—20°;  on  oxidation,  ^  it 
yielded  carbamide  and  ammonia,  but  not  allant oin. 
The  change  is  accelerated  by  oxygen  but  delayed  by 
nitrogen ;  it  does  not  take  place,  even  at  37°,  in  neutral 
or  acid  solutions.  It  is  accelerated  by  rise  of  temper¬ 
ature,  and  the  velocity  is  inversely  proportional  to 
the  uric  acid  concentration.  Uric  acid  appeared  to 
be  protected  from  destruction  by  adsorption.  The 
destruction  is  markedly  promoted  by  liver  extracts 
(optimal  pn  7*3),  and  slightly  stimulated  by  duodenal 
contents.  Uric  acid  administered  orally  is  excreted 
by  rabbits  chiefly  in  the  urine  as  urea  and  ammonia : 
the  destruction  of  intravenously  injected  (rabbit)  uric 
acid  proceeds  in  the  liver  alone. 

Chemical  Abstracts. 

Natural  porphyrins.  XXIII.  Bromopor- 
phyrin  I  and  its  conversion  into  deuteropor- 
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phyrin.  H.  Fischer  and  G.  Hummel  (Z.  physiol. 
Chem.,  1929,  181,  107 — 129).— The  identity  of  bromo- 
porphyrin  I  (Fischer  and  Kotter,  A.,  1927,  1094)  and 
dibromodeuteroporphyrin  (Fischer  and  Linder,  ibid.. 
262)  is  rendered  highly  probable  on  the  basis  of  the 
following  evidence.  By  oxidation  of  bromoporphyrin 
I  it  is  impossible  to  isolate  with  certainty  more  than 
1  mol.  of  bromocitracommide  (but  cf.  Fischer  and 
Zeile,  this  vol.,  333).  Reduction  of  bromoporphyrin  I 
by  Busch’s  method  (A.,  1925,  ii,  823)  yields  deutero- 
porphyrin  (with  “  chlorin  ”  as  a  by-product)  the 
identity  being  established  spectroscopically  and  by 
direct  comparison  of  the  methyl  esters.  Similarly, 
debromination  of  bromoporphyrin  I,  by  fusion  with 
succinic  acid,  yields  deuteroporphyrin  and  no  by¬ 
products.  Crystallographic  data  (by  Steinmetz)  show 
that  the  esters  of  the  bromination  product  of  tetra- 
methylhsematoporphyrin  (A)  and  dibromodeutero¬ 
porphyrin  (B)  (from  deuterolisemin)  are  identical,  but 
the  ester  from  the  product  (C)  of  bromination  of 
hsematoporphyrin  in  acetic  acid  is  different  from  the 
ester  (D)  obtained  by  the  removal  of  iron  from  the 
bromination  product  of  the  iron  salt  of  tetrametliyl- 
hsematoporphyrin.  When  (D)  is  seeded  with  (A), 
however,  crystals  identical  with  those  of  (B)  are 
obtained.  The  esters  of  the  tetrabromo-compounds 
obtained  by  the  action  of  phosphorus  pentabromide 
on  bromoporphyrin  I,  dibromodeuteroporphyrin, 
deuteroporphyrin ,  and  deuterohsemin  are  identical. 
The  phyllin  obtained  by  the  action  of  magnesium 
methyl  bromide  on  bromoporphyrin  I  is  a  ditertiary 
alcohol,  the  composition  of  which  agrees  better  with 
the  dibromodeuteroporphyrin  structure  (I)  (i.e.,  Br  in 


place  of  a  •CH(OH)*CHaBr  side-chain).  Proto¬ 
porphyrin  is  converted  by  methyl-alcoholic  potassium 
hydroxide  and  pyridine  at  200°  into  mesoporphyrin. 
By  the  action  of  1%  methyl-alcoholic  sulphuric  acid 
hsemin  is  converted  into  the  iron  salt  of  tetramethyl- 
hsematoporphyrin.  Fusion  of  the  latter  with  three 
parts  of  resorcinol  at  190—200°  yields  deuterohsemin 
identical  with  Schumm’s  pyroporphyrin  (A.,  1928, 
1263).  J.  W.  Baker. 

Formation  of  haemin  derivatives  by  pyrogenic 
reactions.  Ill,  Decarboxylation  of  porphyrins 
and  iron  porphyratins  ;  preparation  of  setio- 
pyroporphyrin  and  aetiomesoporphyrin.  Pre¬ 
paration  of  aetioporphyrins  from  hsemin  by 
the  paraffin-phenol-oxalic  acid  method*  Con¬ 
version  of  haemin  into  pyroporphyrin*  Degrad¬ 
ation  of  Nencki's  hsematoporphyrm,  hsemateric 
acid,  uroporphyrin,  dimethoxyhsemin  dimethyl 
ester,  and  hsematohsemin  by  resorcinol,  and  of 
hsemin  by  hydroxyqtdnoL  Bacterio  chemical 
production  of  copratoporphyrin.  O.  Schumm 
(Z.  physiol.  Chem.,  1929,  181,  141— 175).— De¬ 


carboxylation  of  porphyrins  is  effected  by  mixing  the 
finely-powdered  porphyrin  with  liquid  paraffin  and 
heating  at  340-360°  for  several  hours.  The  resulting 
mixture  is  diluted  with  ether,  extracted  with  5 — 12% 
hydrochloric  acid  or  20%  sulphuric  acid,  the  acid 
extract  made  alkaline  with  potassium  hydroxide,  and 
the  precipitated  setioporphyrin  purified  by  crystall¬ 
isation  from  a  mixture  of  chloroform  and  methyl 
alcohol.  With  hsemin  and  other  iron  porphyratins 
the  product  obtained  as  above  is  freed  from  iron  either 
by  treatment  with  hydrazine  hydrate  in  acetic  acid  or 
by  heating  with  a  mixture  of  phenol  and  oxalic  acid. 
Thus,  pyroporphyrin  (A.,  1928,  1263)  affords  5—10% 
of  aetiopyroporphyrin,  also  obtained  from  pyratin 
(pyroporphyrin  iron  salt)  by  either  of  the  above 
methods.  When  a  dilute  solution  of  setiopyropor- 
phyrin  in  hydrochloric  acid  is  made  alkaline  with 
potassium  hydroxide  a  colloidal  solution  of  the 
porphyrin  is  first  obtained. 

Mesoporphyrin  yields  about  10%  of  setiomeso- 
poiphyrin,  also  formed  from  in eso hsemin  after  subse¬ 
quent  removal  of  iron.  Hsemateric  acid  (proto¬ 
porphyrin)  gives  a  mixture  of  products  one  of  which  is 
probably  mtiopyroporphyrin  (spectrum).  Uro-  and 
copro-porphyrins  afford  the  corresponding  setio- 
porphyrins,  both  of  which  are  very  similar  (spectrum) 
to  set io mesoporphyrin.  When  hsemin  is  heated  with 
liquid  paraffin  at  350 — 360°  and  then  freed  from  iron 
by  the  phenol-oxalic  acid  method  4%  of  setiomeso- 
porphyrin  results,  but  when  the  d ecarboxylat ion  is 
carried  out  in  boiling  paraffin  (385°)  oetiopyroporphyrin 
appears  to  be  obtained,  showing  that  the  decom¬ 
position  at  the  higher  temperature  follows  a  different 
course.  Decarboxylation  of  hsemin  by  heating  with 
anthracene  and  subsequent  removal  of  iron  by  the 
phenol-oxalic  acid  method  gives  a  product  which 
appears  to  be  identical  (spectrum)  with  aetiomeso- 
porphyrin.  Decomposition  of  Nencki’s  hsemato¬ 
porphyrin  at  340°  yields  an  setioporphyrin  with  the 
same  spectrum  as  aetiomesoporphyrin,  but  in  boiling 
paraffin  a  mixture  is  again  obtained.  One  of  the 
products  is  probably  aetiopyroporphyrin . 

When  hsemin  is  dissolved  in  hot  phenol  and  treated 
with  potassium  hydrogen  sulphate,  and  the  resulting 
product  precipitated  from  an  alkaline  solution  with 
acetic  acid  and  finally  purified  by  Wills  tatter  and 
Mieg’s  method  (cf.  A.,  1913,  i,  1214),  pyroporphyrin 
results.  Subsequent  esterification  with  methyl 
alcohol  affords  20%  of  the  dimethyl  ester,  m.  p.  223°. 
Degradation  of  Nencki’s  hsematoporphyrin  or  its  iron 
salt  (hsematohaemin)  and  haemateric  acid  with  boiling 
resorcinol  and  subsequent  esterification  of  the  reaction 
product  with  methyl  alcohol  also  yields  pyroporphyrin 
dimethyl  ester.  When  dimethoxyhsemin  dimethyl 
ester  is  heated  with  resorcinol  at  190—195°,  the 
resulting  product  freed  from  iron  with  hydrazine 
hydrate  and  acetic  acid,  and  then  esterified  with 
methyl  alcohol,  pyroporphyrin  dimethyl  ester  is  also 
produced.  In  boiling  resorcinol  crude  pyroporphyrin 
results.  Mesoporphyrin  is  unaffected  by  treatment 
with  resorcinol,  whilst  uroporphyrin  affords  copro¬ 
porphyrin  dimethyl  ester,  m.  p.  249°.  In  this  last 
case  prolonged  heating  causes  profound  decomposition. 
Hsemin  is  decomposed  by  heating  with  hydroxyquinol 
to  pyratin,  which  after  removal  of  iron  by  oxalic 
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acid  and  subsequent  esterification  affords  pyropor- 
phyrin  dimethyl  ester. 

Copra toporphyrin  iron  salt  results  from  the  spon¬ 
taneous  putrefaction  of  blood  at  37°.  Ro  appreciable 
amount  of  any  other  iron  porphyratin  is  produced  at 
the  same  time.  The  copratin,  crude  or  purified,  is 
freed  from  iron  by  the  hydrazine  hydrate-acetic  acid 
method,  and  purified  from  the  admixed  sapro- 
porphyrin-D  by  extracting  the  latter  with  chloroform 
in  presence  of  hydrochloric  acid.  Copratoporphyrin 
and  pyroporphvrin  appear  to  be  identical. 

H.  Burton. 

Derivatives  of  4  :  5-naphth-l  :  2-thiazole.  R. 
Stolls  and  W.  Badstubner  (J.  pr.  Chem.,  1929, 
[ii[,  121,  266 — 268). — Treatment  of  2  :  3-diketo- 
5  :  6-benzo-2  :  3-dihydrothionaphthen,  m.  p.  171° 
(lit.  168°)  [obtained  by  fission  of  the  corresponding 
jp -di methy la mino -2  -ani  1 ,  m.  p.  195°  (Pummerer,  A., 
1910,  i,  510),  with  15%  hydrochloric  acid],  with 
hydrogen  peroxide  and  aqueous  ammonia  gives 
$$-naphthisothiazole-2-carboxylamide,  m.  p.  208°.  This 
is  hydrolysed  by  2AT-sodium  hydroxide  to  the  corre¬ 
sponding  acid,  m.  p.  197°  (decomp.).  Similar  treat¬ 
ment  of  2  :  3-diketo-4  :  o-benzo-2  :  3-dihydrothio¬ 
naphthen  affords  as  the  main  product  a  substance, 
decomp.  295°,  together  with  small  amounts  of  a 
compound,  decomp.  221°,  and  p  -  nap  h  tin  soth  iazolc  - 
l- carboxyl  amide,  m.  p.  225°  with  darkening. 

H.  Burton. 

Ammobenzthiazoles.  XI.  Synthesis  of  5 : 4'-di- 
siibstitiited  1-anilinobenzthiazoles  from  nuclear** 
substituted  tMocarb anilides.  G.  M.  Dyson,  R.  F. 
Hunter,  and  C.  Soyka  (J.C.S.,  1929,  458—466).— 
s-Di- p-bromop  he  nylthiocarb  amide  was  converted  by 
bromine  in  chloroform  into  the  hydropentabromide , 
m.  p.  170°  (decomp.),  which  }Tielded  5  : 4 '-dibromo- 
1  -anilinobenzthiazole  (I),  m.  p.  221°  [acetyl  derivative, 
m.  p.  265—206° ;  hydrobromide,  m.  p.  250°  (decomp.)], 
with  sulphur  dioxide ;  I  was  also  obtained  by  con¬ 
densing  l-chloro-5-bromobenzthiazole,  m.  p.  89° 
(from  p-bromophenyltliiocarbimide  and  phosphorus 
pentachloride  at  170 — 180°),  with  p-bromoaniline  and 
also  by  decomposing  the  bromo-additive  products 
from  4f -bromo-\-anilinobenzihiazole,  m.  p.  214—215° 
[from  phenyl-p-bromophenylthioearb amide  through 
the  hydrotribromide,  m.  p.  148°  (decomp.)],  and  from 
1  -anilinobenzthiazole  (kexabromide,  m.  p.  140°)  with 
hydroxylic  solvents.  Hugershoff’s  dibromoaniiino- 
benzthiazole  (A.,  1903,  i,  865)  consists  mainly  of 
o  :  4' -dibromo-1  -anilinobenzthiazole.  Bromination  of 
I  in  chloroform  gave  a  kexabromide ,  m.  p.  254° ;  the 
latter  yielded  an  impure  lefra-frromo-substitution 
derivative  when  treated  with  hot  alcohol.  s-Di- 
p-chlorophenvlthiocarbamide  and  bromine  yielded  a 
hydrotr ibromide ,  m.  p.  165 — 167°  (decomp.),  converted 
by  reduction  into  5  :  4f  -dichloro-l-anilinobenzthiazole, 
m.  p.  224°  [acetyl  derivative,  m.  p.  1S6 — 187° ; 
hydrobromide,  m.  p.  217°;  kexabromide >  m.  p.  253° 
(decomp.)], 

s-Phenyl-p-chlorophenylthiocarbamide  and  bromine 
furnished  an  additive  compound,  m.  p.  130°  (decomp.), 
converted  into  4-chloro-l -anilinobenzthiazole,  m.  p. 
196°  (also  prepared  by  condensing  1-chlorobenzthiazole 
and  p-chloroaniline).  s-Di-p-iodophenylthiocarb- 
amide  similarly  yielded  additive  compounds  with 


bromine,  m.  p.  185°  and  211°,  respectively,  both 
reduced  to  5  :  4" -di-iodo- 1  -an ilinobenzthiazole  (also 
obtained  from  1 -anilinobenzthiazole  and  iodine  mono- 
chloride  in  acetic  acid),  m.  p.  193°  (decomp.). 
Similarly,  .s-di-p-fiuorophenylthiocarbamide  afforded 
a  hydrotribromide,  m.  p.  150—152°  (decomp.),  and 
5  :  4' -difiuoro- 1  -anilinobenzthiazole,  m.  p.  227—228°. 
5 :  4*  -Dinilro- 1  -anilinobenzthiazole,  m.  p.  280°,  obtained 
from  s-di-p-nitrophenylthiocarbamide,  was  identical 
with  the  compound  obtained  by  the  nitration  of 
1  -anilinobenzthiazole.  5  :  4' -Dicyano- 1  -anilinobenzthi¬ 
azole,  m.  p.  222°  [prepared  from  dicyanodiphenyl- 
thiocarbamide  through  the  bromo-additive  compound, 
m.  p.  159 — 160°  (deeomp.)],  when  hydrolysed  with 
25%  hydrochloric  acid  gave  1  -anilinobenzthiazole- 
5  : 4 f -dicarboxylic  acid  (unmelted  at  290°).  s-Di- 
p  -  earbethoxyphenylthiocarbamide  and  bromine 
yielded  a  hydropentabromide,  m.  p.  110°  (decomp.), 
converted  into  ethyl  l-anilinobenzthiazole-5  :  4' -di¬ 
car  boxylale,  m.  p.  190—192°.  A  dibromo-5  : 4'-di- 
meihoxy- 1 -anilinobenzthiazole,  m.  p.  240°,  was  obtained 
from  s-di-p-amsylthiocarbamide  through  a  bromide , 
m.  p.  137°  (decomp.).  Acetyldiphenylthi ©carbamide 
and  bromine  furnished  a  hydrobromide,  m.  p.  167° 
(decomp.),  identical  with  that  prepared  from  bromine, 
hydrogen  bromide,  and  1-acetanilidobenzthiazole;  the 
last-named  yielded  a  hexabromo -additive  compound, 
m.  p.  163°  (decomp.),  with  bromine.  A.  I.  Vooel. 

Ring  closure  of  hydrazomonothiodicarbon- 
amides  with  acetic  anhydride,  Formation  of 
immotModiaz  clones  and  iminotMoltriazoles. 
P.  0.  Guha  and  T.  K.  Chakraborty  (J.  Indian  Chem. 
Soc.,  1929,  6,  99 — 110). — When  monosubstituted 
hydrazomonothiodiearbonamides  of  the  type 
mR-CS-NH-NH-CO-M42  (I)  (where  R=  alkyl  or 
aryl)  are  warmed  with  acetic  anhydride  ring  closure 
occurs  and  the  product  usually  isolated  is  the  acetyl 

NH-CINR 

derivative  of  an  iminothiodiazolone,  I  ^>S. 

NH-CO 

When  semicarbazide  is  treated  with  methyl  thio- 
carbimide,  hydrazomonothiodicarbonmetliylamide  (I, 
R— Me),  m.  p.  212°,  results.  This  is  converted  by 
warm  acetic  anhydride  into  the  4-acetyl  derivative, 
m.  p.  197°,  of  2-methylimino-5-keto-2  :  3  :  4  :  5-tetra- 
hydro-l  :  3  :  4 -tkiodiazole,  m.  p.  232°.  Hydrazomotio - 
thiodicarbonallylamide,  m.  p.  202°,  yields  the  3 -acetyl 
derivative,  m.  p.  171°,  of  2-allylimino-5-keto-2  :  3  :  4  :  5- 
tet rahy dr o-\  :  3  :  4-ihiodiazole,  m.  p.  210°,  together 
with  a  small  amount  of  a  substance,  m.  p.  269°. 
Hydrazomonothiodicarbonphenylamide  gives  the 
3 -acetyl,  m.  p.  173°,  and  3  :  4-diacetyl  derivative,  m.  p. 
213°,  of  2-anilo-5-keto-2  :  3  :  4  :  5-tetrahydro- 1  :  3  : 4- 
thiodiazole,  m.  p.  206°.  If  the  reaction  is  carried  out 
in  presence  of  sodium  acetate  at  water-bath  temper¬ 
ature,  only  the  monoacetyl  derivative  results.  Hydr- 
azomonothiodicarbon-o-tolylamide,  m.  p.  201°  (deeomp), 
furnishes  the  3 -acetyl  derivative,  m.  p.  183°,  of  2-o -tolyl- 
imino-5-leeto- 2  :  3  :  4  :  5-tetrahydro -l  :  3  :  4 -tkiodiazole, 
m.  p.  210°,  whilst  hydrazomonothiodicarbon-p -tolyl- 
amide,  m.  p.  192°,  affords  a  small  amount  of  2-p -tolyl- 
i mino-5 -thiol-3- acetyl -2  :  3-dihydro-l :  3  :  44riazole, m.p. 
154°,  together  with  2-p4olyUmino-o-keto-2  :  3  :  4  :  5- 
ieirahydro- 1  :  3  :  4 -tkiodiazole,  m.  p.  247°.  Hydrazo- 
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monothiodicarbonxylylamide,  m.  p.  200°  (decomp.), 
yields  the  3 -acetyl  derivative,  m.  p.  218°,  of  2-xytyl- 
mmo-o-keto-2  :  3  ;  4  :  o4etrahydro-l  :  3  :  44 hiodiazole, 
m.  p.  232°,  Hydrazomonothiodicarbon  -  p  -  naphthyl- 
amide ,  m.  p.  210°  (deeomp.),  is  decomposed  by  warm 
acetic  anhydride  into  p-naphthyltbiocarbimide.  When 
the  hydrazomonothiocarbonphenylamide, 
NH^CS'NH'NH’CO'NHPh,  is  warmed  with  acetic 
anhydride  the  3-acetyl,  m.  p.  275%  and  3  :  4-,-diacelyl 
derivatives,  m,  p.  160°,  of  2~iramo«5-keio-2  :  3  :  4  :  5* 
tetrahydro-1  :  3  : 4-thiodiazole  are  obtained  in  poor 
yields.  When  boiling  acetic  anhydride  is  used,  the 
products  formed  are  diphenylcarbamide,  acetanilide,  a 
small  amount  of  aeetimidothiodiazolone  (Guha,  A., 
1923,  i,  607),  and  two  substances ,  m.  p.  02 — 93°  and 
115%  respectively.  The  corresponding  hydrazomono- 
ihiodicarbon-a-naphthylamide,  m.  p  di-sc- 

naphthylcarbamide.  s  -  DiphenylhydrazomonotEid  - 
dicarbonamide  affords  2-pJienylimino-o4k  iol-l  -phenyl- 
2  :  %dihydro-l  :  3  : 4:4riazolc,  m.  p.  208%  by  elimin¬ 
ation  of  water;  with  boiling  acetic  anhydride  the 
main  product  is  diphenylcarbamide.  Hydrazodi- 
carbonamide  is  unaffected  by  boiling  with  acetic 
anhydride,  but  at  200°  decomposition  into  carbon 
dioxide  and  s-diaeetylhydrazine  occurs. 

H.  Borton. 

Formation  of  heterocyclic  compounds  from 
diethyl  xanthof ormate .  P.  O.  Guha  and  D.  N. 
Butt  a  (J.  Indian  Ohem.  Soc.,  1929,  6,  65 — 82). — 
Diethyl  xanthoformate  (Holm berg,  A.,  1905,  i,  323) 
reacts  with  primary  aromatic  amines,  forming  thio- 
monothiodicarbodiarylamides,  NHR*CS*S-CONKR 
(I).  Thus,  with  aniline  ihiommiotkiodicarbodianilide 
(I,  R— Ph),  m.  p.  63—64%  is  obtained.  This  is  not 
affected  by  iodine  or  potassium  ferricyanide,  with 
ferric  chloride  it  affords  an  iron  salt,  and  when  hydro¬ 
lysed  with  concentrated  hydrochloric  acid  gives 
aniline,  carbon  dioxide,  and  carbonyl  sulphide. 
T h immnoth iodicarbo -di-o- toluidide ,  m.  p.  205° ;  -di- p- 
iduidide ,  m.  p.  85°;  -di-m-nitroanilide,  m.  p.  105° 
{dimdyl  derivative,  m.  p.  114 — 115°);  -di-p-nitro- 
milide ,  in.  p.  95— 1 96°,  and  -di-$*naphthylamide,  m.  p. 
90°,  are  prepared  similarly.  Phenylhydrazine  and 
diethyl  xanthoformate  give  the  compound, 
SHPh-NH-CS-OEt  (II),  m.  p.  73—74%  with  evolution 
of  carbon  dioxide  and  hydrogen,  sulphide,  pre¬ 
sumably  thus:  0Et*CS,S,C02Et+NHPh*NH2 — > 
Sff'COoEt+II,  the  intermediate  ethyl  thiocarbonate 
being  decomposed.  When  II  is  heated  with  con¬ 
centrated  hydrochloric  acid  the  compound 

(III),  m.  p.  135%  results,  whilst  with  20%  potassium 
hydroxide  solution  phenylhydrazine  and  potassium 
thiocarbonate  are  produced.  With  p-nitrophenyl- 
hydrazine  and  os-phenylethylhydrazine  the  substances 
XH‘C6H4(N02)-EH*CS<)Et  and  NPhEi*NH‘CS*OEt, 
ni.  p.  108—109°  and  242°,  respectively,  are  obtained. 
These  are  converted  by  boiling  concentrated  hydro¬ 
chloric  acid  into  III.  When  o-phenylenediamine  is 
treated  with  diethyl  xanthoformate  in  alcoholic 
solution,  o-jihenylenecarbamide  (IV),  m.  p.  306°,  its 

monothiocarbeihoxyl  derivative  (V),  m.  p.  122 — 123°, 
and  N- carbethoxy - o -phenyhmtk i ocarhamide  (VI),  m.  p. 

— 94°,  are  produced.  Both  V  and  VI  are  formed  by 
internal  condensation  of  the  intermediate  monothio- 


diurethane,  whilst  IV  results  from  V  by  loss  of  carb¬ 
onyl  sulphide.  Hydrolysis  of  VI  with  20%  potassium 
hydroxide  solution  gives  o-phenylenethioearbamide, 
m,  p,  301 — 302s  (lit.  298°  and  292—293°),  whilst 
similar  hydrolysis  of  V  yields  IV.  With  1  :*2-naph- 
thylenediamine*  hydrogen  sulphide  is  evolved  and  the 
compound  VII,  m.  p.  250°,  results.  When  the  initial 
reaction  mixture  is  heated,  a  substance  (VII,  with 
N*C10HG'NH’CO2Et  for  S),  m.  p.  304°,  is  formed, 

(V1I->  CiaH1/^?^>S  g^gsN.QQjT  (K.) 

presumably  by  the  action  of  carbethoxynaphthylene- 
diamine  on  VII.  With  ethylenediamine  in  alcoholic 
solution  ethylenethiocarbamide  (VIII),  m.  p.  193 — 
194°  ( hydrochloride ,  m.  p.  304 — 305°),  and  ethylene - 
monothiodiur  ethane,  m.  p.  110 — 111%  are  produced. 
This  last  compound  is  converted  by  boiling  con¬ 
centrated  hydrochloric  acid  or  warm  20%  potassium 
hydroxide  solution  into  VIII. 

Diethyl  xanthoformate  reacts  with  semicarbazide, 
yielding  ethyl  semicarbazidomonothiocarboxylate ,  m.  p. 
161°,  but  with  thioscmiearbazide  ethyl  thiosemicarb - 
azidocarboxylaie,  m.  p.  155 — 156°,  results.  This  last 
substance  is  converted  by  hot  concentrated  hydro¬ 
chloric  acid  into  the  compound  IX,  m.  p.  189°  after 
shrinking  at  179°  (benzylidcne  derivative,  m.  p. 
158 — 159°).  With  4-phenyl-,  4-p-tolyl-,  and  4- (3 -naph¬ 
thyl -thiosemiearbazides,  ethyl  4- phenyl m.  p.  149 — 
150°,  ethyl  4«p4c%£-,  in.  p.  183—184,°  and  ethyl 
4k-$-naphthyl4hio8emicarbazidocarbozylate,  m.  p.  287 — 
288°,  are  obtained.  Benzidine  and  tolidine  furnish 
the  corresponding  monothiodiurethanes,  m.  p.  211 — 
212°  and  125 — 126°,  respectively.  H.  Burton. 

Polarised  light  and  cocaine  decomposition. 
H.  T.  Dailey  and  H.  C.  Benedict  (J.  Amer.  Chem. 
Soc.,  1929,  51,  808 — 816). — Repetition  of  the  work  of 
Maeht  and  Anderson  (A.,  1927,  991)  indicates  that 
polarised  light,  produced  by  reflexion,  or  by  means  of 
an  “  Ahrens ”  prism,  is  no  more  effective  than 
ordinary  light  in  causing  the  decomposition  of 
aqueous  cocaine  hydrochloride.  Reproducible  results 
for  the  strength  of  this  anaesthetic  cannot  be  obtained 
by  the  goldfish  method  (Adams  and  others,  A.,  1926, 
834)  if  each  fish  is  used  more  than  once,  or  if  traces  of 
tin  are  present  in  the  water.  H.  E.  F.  Notton. 

Copper  sulphate-sodium  hydroxide  test  for 
ephedrine  and  related  compounds.  K.  K.  Chen 
(J.  Amer.  Pharm.  Assoc.,  1929,  IS,  110— 116).— The 
copper  sulphate-sodium  hydroxide  test  has  been  made 
with  six  optical  isomerides  of  ephedrine  and  twenty- 
one  related  aromatic  amines.  Under  the  conditions 
described,  the  three  ephedrines  can  be  distinguished 
from  the  three  ^-ephedrines  and  the  optical  isomerides 
of  ephedrine  and  ^-ephedrine  from  the  corresponding 
racemates.  Twenty-two  of  the  amines  showed  positive 
results  and  these  all  contained  a  hydroxyl  group 
attached  to  the  carbon  atom  in  the  p-posifcion  to  the 
nitrogen.  No  amines  with  an  a-hydroxyl  group  were 
examined,  but  its  absence  from  the  side-chain 
negated  the  result.  Thirteen  amines  yielded  copper 
complexes  soluble  in  ether  and  those  formed  by 
sixteen  amines  were  insoluble  in  alkaline  solution. 

E,  H.  Sharples. 
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Mcrocheimcal  reactions  of  cinchonine,  M, 
Wagenaar  (Pharm.  Weekblad,  1929, 66,  250—253). — 
The  most  sensitive  reagent  is  gentisic  acid  (2  :  5 -di- 
hydro  xybenzoic  acid),  which  will  detect  1  mg.  at  a 
dilution  of  1  :  200.  The  ferrocyanide  and  ferncyauide 
tests  will  detect  5  mg.  at  a  dilution  of  1  :  1000. 

S.  I.  Levy. 

Microchemical  reactions  of  cinchonidme,  M. 
Wagenaar  (Pliarm.  Weekblad,  1929,  66, 261 — 264).— 
The  reactions  with  platinic  chloride  and  p-nitrophenyl- 
propionic  acid  will  detect  2  mg.  at  a  dilution  of 

1  :  2000 ;  salicylic  and  picric  acids  give  precipitates 
with  2  mg.  at  dilutions  of  1  :  1000.  S.  I.  Levy. 

Microchemical  reactions  of  quinine.  M. 
Wagenaar  (Pharm.  Weekblad,  1929,  66, 177 — 182). — * 
The  reactions  suitable  for  microchemical  examination 
are  described,  and  directions  given  for  securing  the 
best  results.  The  more  sensitive  tests  will  detect 
2 — 5  mg.  in  a  concentration  of  1  :  1000. 

S.  I.  Levy. 

Microchemical  reactions  of  quinidine.  M. 
Wagenaar  (Pharm.  Weekblad,  1929,  66,  197 — 
200). — The  reactions  suitable  for  micro-detection 
of  the  alkaloid  are  described.  Those  with  tri- 
hydroxy  benzoic  acid  and  gold  chloride  will  detect 

2  mg.  at  a  concentration  of  1  in  2000.  S.  I.  Levy. 

Reactions  of  morphine.  L.  Ekkert  (Pharm. 
Zentr.,  1929,  70,  165—167). — About  0*01  g.  of  the 
hydrochloride  of  morphine,  ethylmorphine,  codeine, 
heroin,  peronin,  “  paracodeine,”  apomorphine,  nareot- 
ine,  or  "  narcophin  ”  is  scattered  into  a  porcelain  dish 
and  a  few  drops  of  an  absolute-alcoholic  solution  of 
anisaldehyde  are  added.  On  the  addition  of  a  few 
drops  of  concentrated  sulphuric  acid  the  liquid 
immediately  develops  a  colour  which  changes  on 
careful  warming ;  thirty- nine  reactions  of  the  above 
alkaloids  with  varying  concentrations  of  reagents  are 
given  and  also  the  behaviour  with  other  alkaloids. 
The  reaction  enables  morphine  to  be  distinguished 
from  ethylmorphine  and  codeine  and  all  three  from 
other  opium  alkaloids.  E.  H.  Sharples. 

Action  of  ammonia  on  halogenated  arsines. 
V.  Ipatxey,  G.  Razuratev,  and  W.  Stromski  (Ber., 
1929,  62*  [2?],  598 — 604) . — Halogenated  arsines  react 
smoothly  with  dry  ammonia  in  anhydrous  benzene 
with  quantitative  precipitation  of  ammonium  chloride 
and  formation  of  the  corresponding  amino-  or  imino- 
arsine.  In  these  compounds  the  nitrogen  is  only 
feebly  attached  to  the  arsenic  atom,  hydrolysis  being 
readily  effected  by  moisture.  The  following  com¬ 
pounds  are  described  :  aminodiphenylarsine ,  m.  p.  53°, 
converted  by  moist  air  into  diphenylarsenic  oxide  and 
oxidised  by  hydrogen  peroxide  to  diphenylarsinic 
acid;  imi nomethylarsine,  (AsMeINH)6,  m.  p.  205° ; 
iminophenylarsine,  (AsPhINH)4,  m.  p.  about  265°. 

H.  Wren. 

Trypars  amide  type.  I.  Resolution  of 
A’-phenylalaxime-4-arsmic  acid  and  of  its  amide. 
C.  S.  Gibson,  J.  D.  A.  Johnson,  and  B.  Levin  (J.C.S., 
1929,  479 — 4S8 ;  cf.  Fourneau  and  Nicolitch,  this  vol., 
202}.— a-Bromopropionic  acid  and  sodium  p-amino- 
phenylarsinate  give  dl-N-pfterc ylalanine- 4-arsin ic  acid 
(I),  m.  p.  207—210°  (decomp.)  [ethyl  ester,  m.  p. 
175 — 177°  (decomp.);  methyl  ester  (II),  m.  p.  181° 


(decomp.)].  dZ-A7-PhenyMamneainIde-4-arsinic  acid 
when  prepared  from  the  methyl  ester  II  and  aqueous 
ammonia  ( d  0-88)  has  m.  p.  233 — 240°  (decomp.)  and 
m.  p.  244°  (decomp.)  from  a  -  brom  opropi  on  amide  and 
sodium  p-aminophenylarsinate.  I  was  resolved,  as 
the  sodium  salt,  with  brucine  in  aqueous  solution  into 
the  d-acid,  the  brucine  salt  of  which  crystallises  first, 
m.  p.  220 — 221°  (decomp.},  [a]  of  the  sodium  salt 
+56*40°,  and  into  the  Z-acid,  m.  p.  220 — 221°  (de¬ 
comp.),  [a]  of  the  disodimn  salt  —55*94°.  Ethyl  d- 
acid  has  m.  p.  275 — 276°  (decomp.),  [a]  +127*9°  in 
ethyl  alcohol,  ([a]  of  the  sodium  salt  +103*0°),  and 
the  ethyl  A7-phenylalanine-4-arsinic  Z-acid,  m.  p. 
275 — 276°  (decomp, )  ([a]  —125*8°,  in  ethyl  alcohol; 
sodium  salt  [a]  —102*8°).  The  corresponding  methyl 
esters  have  :  d-,  m.  p.  277 — 278°  (decomp.),  [sodium 
salt,  [a]  +117*6°],  Z-,  m.  p.  277—278°  (decomp.) 
[sodium  salt,  [a]  —116*3°] ;  these  were  separately  con¬ 
verted  into  the  optically  active  amide-acids  with 
aqueous  ammonia  (d  0*88),  the  amide  acid  from  the 
fZ-ester  (III)  had  m.  p.  242—243°  (decomp.)  [sodium 
salt  [a]  —13*3°] :  amide  acid  from  the  Z-metkyl  ester 
(IV)  had  m.  p.  242—243°  (decomp.)  [sodium  salt 
[a]  +13*9°].  The  rotatory  powers  of  the  sodium 
salts  of  the  acids  derived  from  III  and  IV  were  +26*6° 
and  —29*5°,  respectively.  dZ-Phenylalanineaiuide- 
4-arsinic  acid  was  resolved,  as  the  sodium  salt,  with 
quinine  into  the  Z- amide  acid,  m.  p.  247°  (decomp.) 
[sodium  salt,  [a]  —17*88°],  the  quinine  salt  of  which 
[a]  —123*8°,  separated  first,  and  into  the  cZ-amide  acid, 
m.  p.  247°  (decomp.)  [sodium  salt,  [a]  +16*5°].  I 
could  not  be  reduced  with  sodium  hyposulphite.  All 
the  above  rotations  are  [a]‘JJgl  in  water  except  where 
alcohol  is  stated.  A.  I.  Vogel. 

I)  iplie  nyl  am  in  e  ax  sin  ic  acids,  I.  Derivatives 
of  diphenylamme+-arsiiiic  acid.  H.  J.  Barber 
(J.C.S.,  1929,  471 — 476),- — Sodium  4-ehloro-3-mtro~ 
phenylarsinate  condenses  in  aqueous  solution  with 
aromatic  amines  at  95°  to  form  2-nitrodiphenyl- 
amine-4- arsinic  acids.  Thus  aniline  gives  2 -nitro- 
diphenylamine-4-arsinic  acid  [2-aminodiphenylamine- 
4-arsinic  acid  (I),  with  ferrous  hydroxide  at  80—90°, 
m.  p.  170—175°  (monohydrochloride) ;  2-acetamidodi- 
pJtenylamine-4-arsinic  acid  yielding  b  -phenyl-2-mdhyl- 
benziminazole- 5(6) -arsinic  acid  with  hydrochloric  acid : 
acetone  and  I  give  a  substance  which  is  either  2-iso- 
propylideneaminodiphenylamine  -  4  -  arsinic  acid  or 
iV-phenyl-2  :  2-dimethyl  -  2:3-  dihydrobenziminazole, 
whilst  nitrous  acid  and  I  yield  N -phenylbenztriazole- 
o-arsinic  acid']  :  p-aminophenol  gives  2-nitro-4f  -hydr- 
oxydiphenylamine-4-arsinic  acid  (2-amino-4l -hydroxy- 
diphenylamine-4-arsinic  acid;  4/ -hydroxy- 1  -phenyl- 
1:2:  3-benztri azole-5 -arsinic  acid)  :  p-aminoacet- 

anilide  gives  2-nitro-4r-acetamidodiphenylamine-4- 
arsinic  acid  [2-amino-4'-acetamidodiphenylamine-4- 
arsinic  acid ;  2  :  4r -diacetamidodiphenylaniine-4- 

arsinic  acid ;  2  :  4f-diaminodiphenylamine-4-ars?nic 

acid]  :  4-amino-2«acetamidophenol  gives  2-nitro- 

~acetamido-4' -hydroxydiphmylamvne-4-arsinic  odd 
(2-ami7zo-compound),  and  anthranilic  acid  gives 
2f-carboxy-2-nitrodiphenyla?nine-4-arsinic  acid .  by 
tration  of  2 - acetamidodipheny lamin e-4-arsinic  acid 
gives  a  2'  :  4'(  ? )~dinitro-2-acetamidodiphenylamine-4 - 

arsinic  acid .  3  :  3r -Diamino -4  :  4r -dianilinoar seno- 
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benzene  and  3  ;  B' -diamino  A  :  4' -di -p -aceta midoanilino- 
arsenobmzene  were  obtained  by  the  reduction  of  the 
corresponding  arsinie  acid  with  sodium  hyposulphite, 
o-  and  p-Nitroanilines  do  not  condense  with  4-ehloro- 
3-nitrophenylarsinic  acid.  A:  I.  Vogel. 

Behaviour  of  salvarsan  and  neosalvarsan 
towards  aldehydes,  H.  W.  van  Urk  (Pharm, 
Weekblad,  1929,  66,  297 — 298). — Both  compounds 
give  colour  reactions  with  aldehydes;  the  most 
suitable  aldehyde  reactions  for  distinguishing  them 
are  those  with  o-  and  p-nitrobenzaldehyde  and  with 
furfuraldehyde.  S.  I.  Levy. 

Organic  compounds  of  arsenic.  VI.  Electro¬ 
lytic  reduction  of  some  arylarsinic  acids.  K. 
Matsuybia  and  H.  Nakata  (Mem.  ColL  Sci  Kyoto, 
1929,  A,  12,  03 — 68). — Electrolytic  reduction  by  the 
method  previously  described  (A.,  1927,  785),  but  using 
platinum,  nickel,  or  copper  cathodes,  did  not  affect 
the  t  arsinie  acid  group.  3-Kitro-4-hydroxyphenyl- 
arsinie  acid  yielded  3  :  Z'-azoxyA  :  4' -dihydroxyphenyi- 
1 :  V-diarsinic  acid ,  darkening  at  210°,  decomp. 
without  melting,  and  3-amino-4-hydroxyphenylarsinic 
acid,  with  only  traces  of  the  arsine.  3-Nitro-4-amino- 
phenylarsinie  acid,  with  a  copper  cathode,  yielded 
3 ;  4-diamInophenylarsinic  acid,  darkening  at  140°, 
m.  p,  158°  (decomp.).  Further  investigation  of  the 
effect  of  varying  concentrations  of  hydrochloric  acid 
was  made  (of.  lot,  til.).  With  a  mercury  cathode, 
p-aminophenylarsinic  acid  yielded  p-aminophenyl- 
arsine  hydrochloride  fcf.  Richter  and  Elkind,  A., 
1916,  i,  444)  or  4  :  4'~diaminoarsenobenzene  dihydro- 
chloride  according  as  the  concentration  of  acid  was 
below  or  above  8 N.  p-Hydroxyphenylarsinic  acid 
yielded  p-hydroxyphenylarsine  or  4  : 4'-dihydroxy- 
arsenobenzene  at  concentrations  below  or  above  4Ar, 
respectively.  R.  K.  Callow. 

Meriquinonoid  derivatives  of  9  1 10-dihydro- 
phenarsazine.  I.  G,  Razotaiev  (Bar.,  1929,  62, 
[B\  605—616) . — 10 - Ohloro (brotno) * 9  10-dihydro¬ 
phenarsazine,  its  oxide,  methoxy-dcrivative,  sulphate, 
and  acetate  and  tridihydrophenarsazineamine  give 
pale  yellow  solutions  in  cold  formic  acid  which  become 
intensely  red  when  warmed ;  the  colour  disappears 
rapidly  when  the  solutions  are  cooled  or  shaken, 
but  recurs  when  they  are  warmed.  The  formate* 

^<C;S:>A9'0-CH0,  which  darkens  at  100°  and 

becomes  yellow,  without  melting,  at  about  150°,  does 
not  give  a  red  coloration  when  heated  in  acetone  or 
alcohol ;  if  formic  acid  is  added  to  such  solutions  the 
red  colour  is  developed  and  is  accompanied  by 
evolution  of  carbon  dioxide,  the  liberated  hydrogen 
being  used  to  reduce  the  arsazine  to  a  coloured 
derivative.  Similar  production  of  the  coloured  com¬ 
pound  is  effected  by  use  of  spongy  platinum,  parti¬ 
cularly  in  the  presence  of  hydrogen,  stannous  chloride, 
or  zinc  and  acetic  acid.  With  the  latter  reagents, 
a  colourless  solution  is  ultimately  obtained  which 
becomes  intensely  coloured  when  exposed  to  air  or 
treated  with  a  solution  of  unreduced  10-chloro-9  :  10- 
dihydrophenarsazine.  The  observations  are  com¬ 
patible  with  a  quinhydrone  structure  for  the  coloured 
compound,  but  this  constitution  does  not  explain 
the  unsaturated  nature  (addition  of  oxygen,  chlorine, 


bromine,  iodine,  nitric  oxide,  nitrogen  dioxide)  or  the 
considerable  electrical  conductivity  of  the  solutions 
which  indicate  the  presence  ol  a  radical.  The 
meriquinonoid  structure  of  a  half-free  radical, 

^AsH 

[06H4<C^jq  >C6H4]X,  is  preferred  to  a  simpler 

radical  constitution,  since  the  absorption  spectrum  of 
the  substance  exhibits  a  broad  band  commencing  in 
the  green  instead  of  the  lines  expected  from  a  radical 
and  the  compound  behaves  as  a  salt.  Coloured 
solutions  are  obtained  in  formic  and  acetic  acids, 
alcohol,  acetone,  and  phenol  from  which  the  colour  is 
not  extracted  by  benzene  or  other  hydrocarbons. 
Further,  the  electrical  conductivity  of  10-chloro- 
9  : 10-dihydrophenarsazine  in  formic  acid  is  found  to 
have  undergone  marked  increase  after  the  solution  has 
been  warmed.  Decolorisation  of  solutions  of  the 
semi-radical  by  halogen  is  effected  by  exactly  1  atom 
per  molecule.  The  product  of  the  direct  addition 
could  not  be  isolated,  theoretical  yields  of  10-halogeno* 
9  :  10-dihydrophenarsazine  being  obtained  regardless 
of  the  particular  acid  residue  originally  united  with  the 
nucleus  (Cl,  Br,  OCHO,  HSOa).  In  dihydrophen- 
arsazine  the  hydrogen  atom  is  very  loosely  united  to 
arsenic,  so  that  it  is  readily  removed  by  oxygen  or 
sulphur,  0'5  atom  of  which  is  required  for  each 
molecule  of  original  compound.  The  regenerated 
arsazine  can  again  be  reduced  by  warm  formic  acid 
and  the  operation  repeated.  The  action  of  the  oxygen 
is,  however,  so  vigorous  that  a  part  of  the  formic  acid 
is  converted  into  water  and  carbon  dioxide  and  a 
portion  of  the  compound  is  destroyed,  so  that  ulti¬ 
mately  the  colour  does  not  recur  wrhen  the  solution  is 
warmed.  H.  Wren. 

Introduction  of  mercury  into  benzene  deriv¬ 
atives.  B.  Kalinowski  (ftoez.  Chem.,  1929,  9, 
132—148). — The  following  compounds  have  been 
prepared  :  Bromobenzene-2  : 4-dzmercuriaceiate,  m,  p. 
223°,  bromobenzene-2  :  4 - dimercurichloride,  m.  p. 
232°,  1  :  4  dibromobenzenedimercuriacelale,  o-nitro - 

phenolA  :  6 -dirmrctmacetaie,  decomp.  250°,  wdiieh  on 
hydrolysis  yields  the  anhydride  of  o-nztrophenol- 
4  :  6 -dimercurihydroxide  (I),  'p-nitrophenol-2  : 
mercuriacetate,  decomp.  260°,  an  anhydride,  decomp. 
220°,  analogous  to  the  preceding,  m-nitrophenol- 


2-mercuriacetaie,  m,  p.  210°,  the  corresponding 
anhydride ,  decomp.  200°,  2  : 4 -diniirophenolS-mer* 
curiacetate,  decomp.  250q,  the  corresponding  anhydride, 
2 :  %-diniirophenolA-mercuriacetate,  decomp.  260°, 
o-chlorophenolA  :  9-dimer  curiacetate,  decomp.  250°,  the 
corresponding  anhydride  (II  or  III),  decomp.  200°, 
m-chlorophenoldimercuriacetate,  decomp.  270°,  the 
corresponding  anhydride,  decomp.  230°,  p -chloro- 
phenol-2  :  9-dimermriacetate ,  decomp.  270°,  the  corre¬ 
sponding  anhydride,  the  structure  of  which  is  analogous 
to  that  of  the  o-ehlorophenyl  derivative  (II  and  III). 
The  introduction  of  mercury  into  the  benzene  ring 
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follows  the  same  rules  as  that  of  other  substituents. 
Mercury  is  most  readily  introduced  into  phenols,  and 
least  so  into  chlorobenzenes.  Substituted  mercury  is 
readily  displaced  by  halogens,  yielding  the  corre¬ 
sponding  halogen  derivative.  It.  Truszkowski. 

Mer curated  halogen  compounds  of  sulphon- 
fluorescein.  F.  Dunning  and  L.  H.  Faeinkolt 
(J.  Amer.  Chem,  Soc.,  1929,  51,  S04 — 808). — Sul- 
phonfluorescein  yields  with  chloramine-51  and  acid 
dichlorosulphonfluorescein .  Dibromo-  and  di-iodo- 
sulphonfluoresceins  were  prepared  by  Orndorff’s 
method  (A.,  1924,  i,  1190).  Tetrahalogeno-o-sul- 
phobenzoic  anhydrides  and  resorcinol  at  110—120° 
give  dark  brown  tetrachloro tetrabromo-,  and  tetra- 
iodo-s ul/plio njluoresce ins  y  the  first  two  being  obtained 
in  poor  yield.  Mono-  and  di-hydrozymercuri- deriv¬ 
atives  have  been  prepared  from  the  above  seven 
sulphonfluoresceins  by  refluxing  their  disodium  salts 
with  mercuric  acetate,  or  their  monosodium  salts  with 
mercuric  oxide,  in  aqueous  solution.  A  method  is 
given  for  the  determination  of  mercury  in  presence  of 
iodine.  H.  E„  F.  Nottox. 

Mer  Duration  of  anthraquinonedicarboxylic 
acids.  F.  C.  Whitmore  and  F.  L.  Carnahan  (J. 
Amer.  Chem.  Soc.,  1929,  51,  856— 862). — Mercuric 
anihraqidnone  -1:2-  dicarboxylate  is  converted  at 
235°  into  an hyd ro - 1  - hydroxym ercurian th raqu inone-2- 
carboxylic  acid ,  which  gives  with  boiling  hydrochloric 
acid  anthraquinone-2-carboxylic  acid  and  with  the 
appropriate  halogen  1-iodo-  and  l-brorno~>  m.  p. 
267 — 268°,  -anthraquinone-2 -carboxylic  acids.  Its 
sodium  salt  gives  with  hydrochloric  acid  l-chloro- 
mercurianthraquinone-2-carhoxylic  acid.  Mercuric 
anthraquinone- 2  :  3 -dicarbozylate  passes  at  210—215° 
into  anhydro-%]iydroxymercitrianthraquinone-3-carb~ 
oxylic  acid ,  from  which  anthraquinone-2-carboxylic 
acid,  3-bromo-,  3-iodo-,  m,  p.  289 — 290°,  and  3 -ckloro- 
mercuri-anthraquinone-2-carboxylic  acids  wrere  ob¬ 
tained.  H.  E.  P.  Notton. 

Organic  derivatives  of  silicon.  XXXVIII. 
Formation  of  tri-  and  tetra-phenylsilicane  and 
complex  synthetical  products  from  octaphenyl- 
ct/cZosilicotetrane.  F.  S.  Kipping  and  A.  G. 
Murray  (J.C.S.,  1929,  360 — 367). — Dry  distillation 
of  octaphcnylcydosilicotetrane  in  an  atmosphere  of 
nitrogen  gave  a  liquid  distillate  from  which  triphenyl- 
silicane  (decomposed  by  a  5%  solution  of  potassium 
hydroxide  in  acetone  to  triphenylsilicol)  together  with 
small  quantities  of  tetraphenylsilicane,  m.  p.  235— 
236°,  were  isolated.  The  residue  from  the  distillation 
contains  about  20%  Si ;  its  exact  nature  was  not 
discovered.  Ladenburg’s  triphenylsilicane  (A.,  1907, 
i,  668),  m.  p.  200 — 203°,  is  probably  impure  tetra¬ 
phenylsilicane.  Triphenylsilicane  reacts  with  brom¬ 
ine  in  chloroform  to  give  hydrogen  bromide  and 
triphenylsilicyl  bromide,  m.  p.  114 — 11S°  (decom¬ 
posed  by  aqueous  acetone  to  triphenylsilicol) .  Dis¬ 
tillation  of  octaphenylsilieotetrane  under  conditions 
similar  to  the  above  gave  tetraphenylsilicane  and  an 
unidentified  oil.  Attempts  to  reduce  triphenylsilicyl 
bromide  were  unsuccessful.  A.  I.  Vogel, 


Soluble  proteins  of  rabbit  muscle.  W.  S. 
Ritchie  and  A.  G.  Hogan  (J.  Amer.  Chem.  Soc., 
1929,  51,  880 — 886). — The  proteins  extracted  from 
fresh  rabbit  muscle  by  10%  sodium  chloride  (pn  6) 
at  about  0°  have  been  separated  into  albumin, 
globulin,  and  non- protein  fractions.  At  6,  the 
globulin  precipitated  (a)  by  saturation  with  sodium 
chloride,  (6)  by  dialysis,  using  finally  a  dialysate  of 
known  (4 — 7),  and  applying  a  correction  for  the 
globulin  preeipitable  from  the  filtrate  by  sodium 
chloride,  (c)  by  exposure  for  6 — -8  hrs.  to  ultra¬ 
violet  light,  or  (d)  by  heat-coagulation  at  49°,  amounts 
in  each  case  to  50 — 60%  of  the  total  protein.  Similar 
amounts  of  more  gelatinous  material  are  precipitated 
by  methods  (a)  and  (c)  at  pa  7—8,  but  in  more  acid 
solutions  part  of  the  albumin  is  also  precipitated. 
Albumin  and  non-protein  nitrogen  (about  20%  of 
each)  are  determined  in  the  filtrates.  The  globulin/ 
albumin  ratio  is  much  higher  than  that  previously 
reported  for  muscle  tissue  (cf.  Saxl,  A.,  1906,  ii, 
872).  The  pK  of  the  extract  is  increased  by  the 
precipitation  of  the  globulin  in  (6)  and  (c),  but  only 
slightly  altered  in  (a).  H.  E.  F.  Notton. 

Hydrolysis  of  proteins  by  ammonia  under 
pressure.  W.  S.  Sadikov  (Biochem,  Z.,  1929, 
205,  360— 368).— Hydrolysis  of  proteins  by  ammon¬ 
ium  carbonate  under  pressure  at  150 — IS0°  gives 
after  1 — 6  hrs.  principally  peptones,  and  only  after 
24  hrs .  are  crystalline  products  obtainable.  Caseinogen 
gave  a  peptone  suitable  for  bacteriological  purposes 
and  on  further  hydrolysis  a  number  of  products 
which  were  crystallisable  or  separable  by  precipit¬ 
ation.  Leucine  w*as  obtained  and  nine  other  prepar¬ 
ations  for  which  empirical  formulas  are  suggested. 

J.  H.  Berkinshaw. 

Determination  of  small  amounts  of  free  or 
organically  combined  carbon  in  inorganic  sub- 
stances.  D.  Strohal  (Arhiv  Hemiju,  1929,  3, 
63 — 72). — The  method  is  essentially  that  for  the 
determination  of  carbon  in  organic  elementary 
analysis,  but  proportionately  larger  quantities  of 
material  are  used  and  the  material  is  intimately 
mixed  with  the  copper  oxide.  The  last  traces  of 
carbon  dioxide  are  driven  from  the  combustion  tube 
by  heating  the  inlet  end,  which  contains  a  mixture 
of  manganese  dioxide  and  potassium  chlorate. 

J.  S.  Carter. 

Visual  conductivity-titration  as  aid  in  the 
determination  of  phenols.  Alkalimetric  titr¬ 
ation  of  protocatechualdehyde  and  its  mono¬ 
alkyl  ethers.  0.  Pfundt  and  G.  Junge  (Ber., 
1929,  62,  [J5],  515 — 518). — The  usual  conductivity 
apparatus  is  modified  by  the  substitution  of  a  rectifier 
and  galvanometer  for  the  telephone  and  the  graph 
is  obtained  by  plotting  galvanometer  reading  against 
volume  of  added  alkali  hydroxide ;  the  end-point  is 
indicated  by  a  sharp  inflexion  in  the  graph.  Proto¬ 
catechualdehyde  can  thus  be  accurately  titrated  as  a 
monohydric  phenol  by  sodium  hydroxide  or,  prefer¬ 
ably,  lithium  hydroxide.  Accurate  results  are  also 
recorded  for  vanillin,  zsovanillin,  bourbonal,  and 
tsobourbonal.  H.  Wren. 
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Respiration  of  non-medullated  nerves*  0, 
Meyerhof  and  W.  Schulz  (Biochem.  Z.,  1929,  2G6? 
158 — 170), — The  respiration  and  anaerobic  lactic 
acid  formation  of  resting  non-medullated  nerves  of 
Maja  squinado  is  ten  times  that  of  the  medullated 
nerves  of  the  frog.  Electrical  stimulation  causes 
increased  oxygen  consumption.  With  15  min.  periods 
of  stimulation  and  5 — 10  min.  intervals  the  increased 
respiration  lasts  1 — 2  hrs.  The  oxygen  consumption 
at  a  stimulation  frequency  of  10  per  sec.  is  twenty 
times  as  great  as  for  frog’s  ischiadic  nerve. 

J.  H.  BlRKINSHAW. 

Regulation  of  respiration,  XXV.  Lactic  acid 
metabolism  of  brain.  D.  A.  McGinty  (Amer.  J. 
Physiol.,  1929,  88,  312 — 325). — With  normal  oxid¬ 
ations  in  brain-tissue,  lactic  acid  is  absorbed  from  the 
arterial  blood  and  utilised  by  the  brain-cells.  With 
impaired  oxidations  there  occurs  an  excessive  pro¬ 
duction  of  lactic  acid  in  the  brain  cells  with  an 
outward  diffusion  into  the  blood-stream. 

B.  A.  Eagles. 

Regulation  of  respiration*  XXVI.  Carbon 
dioxide  content  of  brain.  E.  E.  Kleinschmidt 
(Amer.  J.  Physiol.,  1929,  88,  251— 258).— A  method 
of  preparing  brain- tissue  for  the  determination  of 
total  carbon  dioxide  is  described.  Haemorrhage  or 
injection  of  sodium  cyanide  produced  a  decrease  in 
the  carbon  dioxide  content  of  the  brain.  The 
buffering  capacity  of  the  normal  brain  is  less  than 
that  of  the  normal  blood.  B.  A.  Eagles. 

Alkaline  reserve  and  oxygen  capacity  of 
arterial  and  of  venous  blood.  L.  M.  Hurxthal, 
A.  V.  Bock,  J.  H.  Talbott,  and  D.  B.  Dill  (J.  Biol. 
Chem.,  1929,  81,  681 — 685). — In  normal  individuals 
at  rest  and  in  most  pathological  cases  the  carbon 
dioxide  capacity  tends  to  be  higher  in  arterial  than 
in  venous  blood,  the  reverse  being  true  during  exer¬ 
cise,  The  differences  are,  however,  small,  and  are 
still  less  marked  in  the  case  of  the  oxygen  capacity. 

C.  R.  Harington. 

Benzidine  reaction  [for  blood],  F.  Schwarz 
(Deut.  Z.  ges.  gerichtl.  Med.,  1928,  12,  216—218; 
Chem.  Zentr.,  1928,  ii,  1701). — Glacial  acetic  acid 
(1  e.c.)  is  added  to  50  c.c.  of  2%  alcoholic  benzidine 
solution,  and  to  1  c.c.  of  this  solution  is  then  added 
1  drop  of  quinoline  or  woquinoline.  With  this  reagent 
blood  can  be  detected  at  a  dilution  of  1  in  4x  106. 

A.  A.  Eldridge. 

Determination  of  diffusion  constants  and 
calculation  of  the  radius  and  weight  of  the 
haemoglobin  molecule,  J.  H.  Northrop  and  M.  L. 
Anson  (J.  Gen.  Physiol.,  1929,  12,  543— 554).— An 
apparatus  is  described  for  determining  the  rate  of 
diffusion  of  a  dissolved  substance  through  a  thin 
membrane  and  the  coefficient  of  diffusion,  D ,  is  then 
known  if  the  constant  of  the  apparatus  has  been 
found  by  standardising  it  with  a  simple  substance 
of  known  diffusion  coefficient.  The  mol.  wt.  of  the 
substance  is  then  found  from  Einstein’s  equation 
B—'RTj§-KN'n\  (N^Avogadro’s  constant,  vis¬ 
cosity  of  liquid,  r=radius  of  molecule).  Suitable 
membranes  may  be  prepared  from  discs  of  porous 


Jena  glass  and  of  alunduin.  The  mol.  wt.  of  carbon 
monoxide-haemoglobin  as  determined  by  this  method 
is  68,000-^1000.  W.  O.  Kermack. 

Haemoglobin  concentration  of  blood  of  marine 
fishes.  P.  G.  Hall  and  I.  E.  Gray  (J.  Biol.  Cliem,, 
1929,  81,  589 — 594). — Figures  are  given  for  the 
haemoglobin  concentration  of  the  blood  of  fifteen 
species  of  teleostean  fishes  and  of  two  elasmobranchs. 
The  concentration  runs  parallel  with  the  activity  of 
habit  of  the  various  species.  C.  R.  Harington. 

Fyridine-haemochromogen.  A.  E.  Mirsky  and 
M.  L.  Anson  (J.  Gen.  Physiol.,  1929,  12,  581—586). 
— It  is  considered  that  the  conclusion  of  Hill  (A., 
1927,  65)  that  pyridine-haem ochromogen  contains 
two  pyridine  groups  to  one  reduced  haem  group  is 
not  justified,  as  the  equilibrium  between  pyridine 
and  reduced  haem  is  complicated  to  an  unknown 
extent  by  the  precipitation  of  reduced  haem  and  by 
the  aggregation  of  pyridine  -  haemochrom  ogen . 

W.  0.  Kermack. 

Pbosphoaminolipms  and  sterols  of  blood- 
serum  and  -plasma.  A.  Maoheboeuf  (Bull.  Soc. 
Chim.  biol.,  1929,  11,  268 — 293). — A  more  detailed 
account  of  work  already  published  (this  vol.,  206). 

Specificity  and  changes  of  the  proteins  of 
blood-plasma.  H.  Rierry  (Compt.  rend.,  1929, 
188,  740 — 742) . — Intravenous  injection  of  mannose 
in  dogs  results  in  a  rise  in  the  protein- sugar  of  the 
plasma.  Intraperitonea  1  injection  of  Witte’s  peptone 
in  rabbits  causes  first  a  fall  and  then  a  rise  in  the 
free  sugar  and  the  protein-sugar  of  the  plasma.  It 
is  suggested  that  in  these  cases,  and  indeed  generally, 
the  constitution  of  the  proteins  is  changed  under  the 
influence  of  changes  in  the  metabolism. 

G  A.  C.  Gough. 

Gravimetric  and  nephelometric  determination 
of  protein  fractions  of  blood.  S.  Rusznyak  and 
J.  Erdos  (Biochem.  Z.,  1929,  206,  482— 484).— The 
results  obtained  by  nephelometric  determination  of  the 
protein  fraction  (cf.  A.,  1923,  ii,  891)  agree  closely  with 
those  by  the  gravimetric  method.  G.  C.  N.  Vass. 

Blood-constituents.  R.  Kimura  (Z,  Immuni- 
tats.,  1928,  56,  330—346 ;  Chem.  Zentr.,  1928,  ii, 
1787).- — Phosphatides  were  prepared  from  red  blood- 
corpuscles  by  extraction  with  ether,  distillation, 
precipitation  with  acetone,  and  fractional  extraction 
with  alcohol.  Immunisation  of  rabbits  with  the 
residues  of  the  extracts  produced  no  hsemolysin, 
whilst  the  extracted  blood-corpuscles  were  still  active. 
By  fractional  salting-out  with  ammonium  sulphate 
were  obtained  albumin  and  globulin  fractions  in 
which  the  sulphur,  carbon,  hydrogen,  total  nitrogen, 
amide-,  humin-,  monoamino-,  lysine-,  histidine-, 
and  arginine-nitrogen  were  determined.  The  chemical 
differences  are  reflected  serologically,  and  even  among 
different  globulin  fractions  differences  can  be  observed. 
The  sulphur  content  of  the  albumin  is  generally 
higher ;  globulin  fractions  with  more  sulphur  are 
more  easily  salted  out.  A.  E.  Eldridge. 

Dialysis  of  small  volumes  of  serum  under 
sterile  conditions,  C.  I.  B.  Voge  (Biochem.  J. 
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1929,  23,  185 — -187). — -The  serum  is  withdrawn  by 
means  of  a  sterile  1  c.c.  pipette  with  a  rubber  teat. 
The  pipette  is  then  inserted  into  the  dialysing  sac 
and  bound  to  it.  The  dialysing  sac  is  placed  in  a 
vessel  through  which  sterile  water  flows  by  gravity. 

S.  S.  Zilva. 

Ammonia  content  of  and  ammonia  formation 
in  blood,  X,  Origin  of  blood-ammonia.  W. 
Mozoeovski  (Biochem.  Z,,  1929,  206,  150—157), — 
The  ammonia  formed  in  blood  on  keeping  is  not 
entirely  accounted  for  by  deamination  of  adenylic 
acid.  The  purine  base  content  of  the  blood  of 
various  animals  is  related  to  the  ammonia  pro¬ 
duction.  Adenine  is  present  in  blood  chiefly  as 
adenylic  acid,  which  on  deamination  gives  inosinic 
acid ;  the  latter  is  hydrolysed,  phosphoric  acid  being 
eliminated.  (Cf.  A.,  1927/309.)  J.  H.  Bibkxnshaw. 

Detection  of  potassium  and  sodium  in  the 
cytoplasm  of  red  blood-corpuscles  by  micro- 
incineration.  A.  Policard  and  D.  Fillet  (Compt. 
rend.  Soc.  Biol.,  1928,  99,  85—86;  Chem.  Zentr., 
1928,  ii,  1787). — The  potassium  and  sodium  are  first 
converted  into  sulphates.  A.  A.  Eldridge. 

Mineral  constituents  of  blood-platelets  and 
white  blood-corpuscles.  G.  Endres  and  L. 
Herget  (Z.  Biol.,  1929,  88,  451 — 464). — Total  solids, 
total  inorganic  content,  and  the  concentration  of  the 
different  cations  and  anions  in  the  inorganic  fraction 
of  the  red  and  white  corpuscles,  the  platelets,  and 
the  plasma  of  horse  blood  have  been  studied.  The 
platelets  and  the  white  cells  appear  to  be  closely 
related  and  with  respect  to  their  content  of  cations 
are  generally  intermediate  between  plasma  and  red 
cells.  With  the  anions  this  is  true  only  of  the  chlorine 
ion.  Like  the  red  cells,  they  possess  a  smaller  con¬ 
centration  of  sodium  and  calcium  but  a  greater 
potassium  content  than  the  plasma ;  both  the  plasma 
and  the  red  cells  possess  a  hydrogen  carbonate  con¬ 
centration  greatly  in  excess  of  that  of  the  white  cells 
and  the  platelets  and  a  much  smaller  inorganic 
phosphorus  content.  There  is  a  marked,  unbalanced 
excess  of  electropositive  constituents  in  the  con¬ 
stituents  of  the  ash,  15%,  34%,  35%,  and  40%  in 
that  from  the  plasma,  white  cells,  platelets,  and  red 
cells,  respectively.  This  is  discussed, 

E.  C.  Happold. 

Micro-determination  of  blood-phosphate, 
A.  E.  Braunstein  (Zlrar.  exp.  Biol.  Med.,  1928,  9, 
277- — 284).' — In  the  molybdate  method  a  reducing 
solution  containing  sodium  sulphite  and  hydrogen 
sulphite  and  “  eikonogen  ”  (developer)  is  employed. 

Chemical  Abstracts. 

Blood-sugar  regulation  in  mammals.  III. 
Effect  of  higher  temperatures  on  blood-sugar. 
P,  Weyl  (Biochem.  Z.,  1929,  206,  485 — -502). — - 
Rabbits  kept  at  temperatures  between  32°  and  37° 
for  5 — -6  hrs.  show  a  marked  increase  in  blood-sugar 
usually  after  5  min.  which  begins  to  decrease  after 
2—3  hrs.  and  then  attains  the  initial  value.  At  a 
subsequent  external  temperature  of  9 — 12°,  the 
animals  show  a  transient  hyperglycemia.  When  the 
rabbits  are  kept  for  1  hr.  at  35 — 38°  the  same  pheno¬ 
mena  are  observed,  but  the  increase  in  the  blood - 
sugar  on  the  withdrawal  of  the  animal  to  the  lower 


temperatures  is  greater  and  lasts  longer.  With 
dogs  only  a  slight  change  (-b)  in  the  blood-sugar  was 
observed  at  35 — 37°  over  long  or  short  periods. 

C.  C.  N.  Vass. 

Variations  of  capillary  blood-sugar  in  normal 
young  men  during  the  24  hrs.  ;  effect  of  sleep  and 
of  mild  exercise.  H.  C.  Tremble  and  S.  J.  Had¬ 
dock  (J.  Biol.  Chem.,  1929,  81,  595 — -611). — The 
capillary  blood-sugar  of  normal  young  men  varied 
from  about  90 — 95  mg.-%  during  sleep  at  night  to 
140 — 150  mg.-%  immediatel}r  following  the  midday 
meal ;  other  normal  subjects  awake  through  the 
night  had  about  100  mg.-%,  so  that  sleep  per  se  has 
little  effect.  Mild  exercise  was  also  without  significant 
effect  on  the  blood-sugar,  C.  R.  Harington. 

Fermentation  residue  [of  the  blood].  Deter- 
mination  of  blood-sugar,  G.  Footes  and  L. 
Thivolle  (Compt.  rend.  Soc.  Biol.,  1928,  98,  1218— 
1220 ;  Chem.  Zentr.,  1928,  ii,  1700). — -Blood  (10  c.c.) 
or  oxalate-plasma  is  treated  with  1  g.  of  yeast,  the 
mixture  being  shaken  for  30 — 60  min.  at  20—40°. 
It  is  then  deproteinised  with  tungstic  acid  and  diluted 
to  50  c.c.  The  residual  reducing  substances  (which 
average  0*3%  of  the  carbohydrates  originally  present) 
are  then  determined  on  4 — *5  c.c.  of  the  filtrate  by 
the  molybdo-manganimetric  method. 

A.  A.  Eldridge. 

Reducing  power  [blood-sugar]  of  filtrates 
from  the  blood  of  the  rabbit.  E.  L.  Scott  [with 
L.  B.  Dotti]  (Arch.  Int.  Med.,  1929,  43,  393 — 412).— 
A  statistical  examination  of  1625  observations  on 
215  rabbits  gave  a  mean  reducing  power  of  123  mg. 
per  100  c.c.  of  blood,  with  a  mean  deviation  of  13  mg. 
The  age,  weight,  or  sex  of  the  animals  did  not  signific¬ 
antly  effect  their  blood-sugar  level.  Observations 
made  early  in  the  laboratory  experience  of  animals 
give  a  lower  mean  than  the  normal  and  a  somewhat 
higher  one  after  the  animals  have  been  subjected 
to  many  determinations .  There  is  no  evidence  of 
seasonal  or  diurnal  variation.  A  comparison  of 
three  series  of  observations  taken  from  three  separate 
rabbits  and  a  similar  number  taken  from  many 
different  animals  does  not  reveal  a  marked  difference 
in  value.  Injection  of  1  c.c.  of  saline  and  subsequent 
test  bleeding  at  short  periods  is  accompanied  by  a 
slight  but  steady  rise  in  the  blood-sugar  level.  A 
short  period  of  inanition  causes  a  slight  decrease 
in  the  reducing  power  of  the  rabbit's  blood,  and 
the  variability  in  the  results  is  decreased. 

F.  C.  Happold. 

Validity  of  deter minati on s  of  ‘‘immediately 
reducing  blood-sugars. 1  f  I.  Determination  of 
blood-sugars,  II.  Total  amount  of  ferment¬ 
able  sugar  of  the  blood.  III.  Absence  of 
influence  of  disulphides  and  thiol  compounds  on 
sugar  determinations  hy  the  phosphomolyhdic 
acid  and  potassium  permanganate  method.  G, 
Footes  and  L.  Thivolle  (Bull.  Soc.  Chim.  biol, 
1929,  11,  146 — 151,  152—158,  159—167).—!.  A  dis¬ 
cussion  of  previously  published  work  (A.,  1928,  539, 
786).  The  addition  of  yeast  to  plasma  or  to  blood, 
stabilised  with  oxalic  acid,  results  in  complete 
elimination  of  the  reducing  sugars. 

II.  Deproteinisation  of  laked  blood  or  of  blood- 
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plasma  with  tungstic  acid  affords  a  filtrate  which 
contains  only  fermentable  sugars ;  if  mercuric  nitrate 
or  zinc  hydroxide  is  used,  a  varying  proportion  of 
the  sugar  is  found  to  be  unfermentable.  It  is  sug¬ 
gested  that  the  two  last-named  reagents  displace 
reducing,  unfermentable  substances  from  the  proteins. 

III.  Although  in  some  circumstances  large  amounts 
of  sulphur  compounds  interfere  in  the  determinations 
of  sugars  by  the  phosphomolybdic  acid  and  potassium 
permanganate  method  (A.,  1927,  690),  the  amounts 
present  in  blood  exert  no  detectable  influence, 

6.  A.  C.  Gough. 

Fate  of  acetylcholine  in  the  blood.  IV, 
Dependence  of  acetylcholine  decomposition  on 
hydrogen-ion  concentration.  F.  Plattner,  0. 
Galehr,  and  Y.  Kodera,  V.  Influence  of  gum 
arabic  and  starch  on  the  fission  process.  Y. 
Kodera  (Pfluger’s  Archiv,  1928,  219,  678 — 693 ; 
Chem.  Zentr.,  1928,  ii,  1680). — The  fission  of  acetyl¬ 
choline  decreases  with  increasing  hydrogen-ion  con¬ 
centration  or  by  addition  of  starch  or  gum  arabic. 
The  catalytic  effect  of  serum  and  blood -corpuscles  is 
discussed.  A.  A.  Eldridge. 

Specific  haemolysis.  I.  Specific  adsorption 
of  hemolysin  and  complement,  II,  Enzymes 
of  guinea-pig  serum.  Ill,  Lysinogen  of 
erythrocytes.  K.  Horino  (J,  Biochem.  Japan, 
1928,  9,  407-421,  423—433,  435 — 444). — I.  Hsemo- 
lysin  is  not  adsorbed  by  kaolin  or  infusorial  earth  in 
a  phosphate  mixture ;  at  the  acidity  of  a  citrate 
buffer  adsorption  by  kaolin  is  indicated,  whilst  it  is 
complete  by  infusorial  earth  in  a  citrate-hydrochloric 
acid  mixture.  The  adsorption  is  reversible.  The 
complement  is  adsorbed  by  kaolin  at  slightly  alkaline, 
and  by  infusorial  earth  at  slightly  acid,  reaction ; 
adsorption  by  kaolin  is  not  reversible,  and  leaching 
of  the  infusorial  earth  adsorbate  is  incomplete.  The 
complement  is  considered  to  consist  of  three  portions, 
of  which  one  is  irreversibly  adsorbed. 

II.  The  enzymes  of  guinea-pig  serum  (protease, 
peptase,  butyrase,  lipase,  lecithinase,  amylase,  and 
nuclease)  are  present  only  in  the  albumin  fraction, 
but  thrombin  and  the  complement  middle-piece  arc 
mutually  replaceable,  and  both  are  inactivated  when 
heated  at  56°  for  30  min. 

III.  Experiments  with  tl\o  red  cells  of  goat’s  blood 
indicate  that  the  erythrocyte  fibrinogen-like  substance 
^fiich  is  precipitated  when  an  aqueous  extract  of  the 
cells  is  half-saturated  with  sodium  chloride  or  treated 
'srith  carbon  dioxide  is  a  lysinogen. 

Chemical  Abstracts. 

Haemolysis  and  glycolysis.  K.  Noshi  (J.  Bio- 
chem.  Japan,  1928,  9,  243 — 249). — An  erythrocyte 
extract  possesses  haemolytic  power  in  a  phosphate 
mixture,  but  no  appreciable  glycolytic  activity  in  a 
citrate  medium.  Chemical  Abstracts. 

Inhibiting  action  of  sucrose  on  tauroeholate, 
saponin,  and  ole  ate  haemolysis.  A.  C.  Roy  and 
K.  C.  Sen  (J.  Indian  Chem.  Soc.,  1929,  6,  89 — 92).— 
A  comparison  of  the  times  necessary  for  haemolysis 
°f  sheep’s  red  blood-corpuscles  by  sodium  tauro- 
cholate,  saponin,  and  potassium  oleate,  in  presence 
of  isotonic  sodium  chloride  and  sucrose  solutions, 
shows  that  a  considerable  inhibition  occurs  in  presence 


of  the  sugar  (cf.  Ponder  and  Yeager,  A.,  1928,  913). 
The  time-dilution  curves  are  normal  in  both  cases. 
The  order  of  haemolytic  power  in  both  solutions  is 
oleate > saponin > tauroeholate .  H,  Burton. 

Haemolytic  behaviour  of  mixtures  of  h®mo- 
lytes.  K.  C.  Sen  and  N.  N.  Mitra  (J.  Indian  Chem. 
Soe.,  1929,  6,  111 — 120). — Haemolysis  of  sheep’s 
erythrocytes  by  mixtures  of  saponin  and  sodium 
tauroeholate,  potassium  oleate  and  sodium  tauro- 
cholate,  and  saponin  and  potassium  oleate  has  been 
studied.  It  is  found  that  there  is  always  an  acceler¬ 
ating  effect  of  one  haemolyte  in  presence  of  another, 
the  total  effect  probably  being  additive.  In  all  cases 
the  time-dilution  curves  are  normal.  Hydrochloric 
acid  exerts  an  accelerating  effect  on  the  haemolysis 
by  saponin  and  sodium  tauroeholate,  but  inhibits  the 
action  of  potassium  oleate.  This  inhibition  is  due  to 
the  liberation  of  oleic  acid,  which  is  a  poor  haemolytic 
agent.  The  acceleration  of  potassium  oleate  haemo¬ 
lysis  by  sodium  hydroxide  (this  voL,  340)  is  probably 
due  to  the  inhibition  of  hydrolysis  of  potassium 
oleate  in  low  concentration.  H.  Burton. 

Detection  and  determination  of  oxygen  in  Hie 
pulmonary  and  intestinal  gases  of  cadavers,  F. 
Dyrenfurth  (Deut.  Z.  ges.  gerichtl.  Med.,  1928,  12, 
23—29;  Chem.  Zentr.,  1928,  ii,  1701). — The  tissue  is 
boiled,  the  gas  evolved  is  collected  over  concentrated 
potassium  hydroxide  solution,  and  its  oxygen  content 
is  detected  or  determined  by  means  of  10 — 20% 
pyrogaflol  solution.  A.  A.  Eldridge. 

Fcetus.  I.  Enzymes  in  the  digestive  tract. 
Trypsinogen  in  the  pancreas.  II.  A  peptone* 
splitting  enzyme  in  the  intestinal  canal.  Ill, 
Lipase  in  the  stomach.  T.  Tachibana  (J.  Kinki 
gynsecol.  Soc.,  1927,  10,  Nos.  2,  6;  1928,  11,  No.  1; 
Chem.  Zentr.,  1928,  ii,  1889 — 1890). — Trypsinogen 
was  observed  in  the  foetal  pancreas  In  the  fourth 
month,  a  peptone-splitting  enzyme  (optimum  px  7*8) 
in  the  intestinal  mucous  membrane  in  the  third 
month,  and  a  tributyrin-splitting  enzyme  in  the 
mucous  membrane  of  the  stomach  in  the  fourth 
month.  A.  A.  Eldridge. 

Coagulation  of  hen's  egg-white  by  biological 
agents.  E.  Lagrangq  (Cornpt.  rend.  Soc.  Biol., 
1928,  98,  1527 — 1529 ;  Chem.  Zentr.,  1928,  ii,  1574 — 
1575). — When  kept  for  several  days,  sterile  hen’s 
egg-white  yields  grey  masses  of  coagulated  albumin. 
The  egg-white,  when  diluted  with  4  vols.  of  water 
and  heated  at  110—120°  does  not  coagulate,  a  change 
in  the  structure  of  the  molecule  taking  place.  It  is 
then  not  precipitated  by  addition  of  1%  sodium 
chloride,  and  only  slightly  by  alcohol.  Such  egg- 
white  has  lost  all  anaphylactic  properties  towards 
similar  or  unheated  egg-white.  The  heated  egg- 
white  is  no  longer  resistant  to  microbic  reactions  or 
to  trypsin,  pepsin,  etc.  A.  A.  Eldridge. 

Occurrence  of  rnethylguanidine  in  animal 
organism.  II.  Separation  of  rnethylguanidine 
from  carnosine  and  creatinine.  I,  A.  Smoro- 
dencev  and  A.  N.  Adova  (Z.  physiol.  Chem.,  1929, 
181,  77 — 82;  cf.  this  vol.,  342).— In  an  attempt  to 
remove  from  meat  extract  substances  hindering  the 
crystallisation  of  methylguanidine  pier  ate,  the  extract 
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was  treated  with  mercuric  chloride  and  sodium 
acetate.  An  alcoholic  extract  was  made  from  the 
precipitate  and  the  carnosine  and  creatinine  were 
removed  by  mercuric  sulphate  in  sulphuric  acid,  and 
by  alcoholic  zinc  chloride,  respectively.  Metliyl- 
guanidine  was  then  precipitated  as  the  picrate. 

J.  II.  Birkinshaw'. 

Guaninedeoxypentoside  from  thymus-nucleic 
acid.  P.  A.  Levene  and  E.  S.  London  (J.  Biol. 
Chcm,,  1929,  8i,  711 — 712). — Thymus-nucleic  acid 
was  digested  with  intestinal  juice;  the  solution  was 
treated  with  4  vols.  of  95%  alcohol  and  the  filtrate 
concentrated.  The  precipitate  which  formed  on 
keeping,  after  purification  by  the  lead  process,  yielded 
a  substance,  C10H13N5O4,  shrinking  at  200°  but  not 
melting  below  290°,  [a]g  —37*5°,  which  was  rapidly 
hydrolysed  by  sulphuric  acid  to  give  guanine  sulphate 
and  a  deoxy pentose,  m.  p.  153°  after  softening  at  83°. 

C.  II.  Harington. 

Glutathione  and  keratin.  A.  Geroud  and  H. 
Bulliard  (Compt.  rend.  Soc.  Biol.,  1928,  98.  500; 
Chcm.  Zentr.,  1928,  ii,  17 S3).- — Glutathione  is  the 
parent  of  certain  sulphur  groups  of  keratin,  and  is 
present  in  significant  quantity  in  the  epidermis.  It 
disappears  as  keratinisaiion  proceeds. 

A.  A.  Eldridge. 

HistOGhemieal  demonstration  of  glutathione 
and  its  distribution  in  certain  organs.  P.  Dx 
Mattei  and  F.  Dulzetto  (Atti  R.  Accad.  Lineei, 

1928,  [vi],  8,  317 — 320). — To  detect  glutathione,  the 
organs,  immediately  after  removal  from  the  animal, 
are  reduced  to  small  fragments,  immersed  for  at  least 
30  min.  in  20%  trichloroacetic  acid  solution,  and  cut 
into  sections  4 — 5  y.  thick  by  the  freezing  method. 
These  are  treated,  on  microscope  slides,  with  fresh 
5%  sodium  nifcroprusside  solution  for  3—4  min., 
freed  from  excess  of  this  solution  by  means  of  filter- 
paper,  and  exposed  to  ammonia  vapour.  An  amar¬ 
anth-red  coloration,  appearing  immediately,  reveals 
the  location  of  the  glutathione.  The  sections  are 
rapidly  cooled  in  ice  or  in  a  jet  of  carbon  dioxide 
and  examined  microscopically  at  5°.  The  distribution 
of  glutathione  in  various  organs  is  described. 

T.  H.  Pope. 

Amino-acids  of  flesh.  III.  Diairdno-acid 
content  of  fish.  J.  L.  Rosed  ale  (Biochem.  J., 

1929,  23,  161- — -165). — The  diamino -acid  content  of 

several  tropical  fish  tissues  has  been  determined  by 
Van  Slykc’s  method  and  in  a  few  cases  by  a  modific¬ 
ation  of  Kossel’s  method.  This  value  is  higher  in 
the  muscles  of  fish  than  in  similar  mammalian  tissues. 
This  increase  is  mainly  due  to  a  higher  histidine 
content.  Incomplete  hydrolysis  leads  to  error  in 
the  Van  Slyke  analysis.  Different  tissues  appear  to 
require  different  lengths  of  time  to  ensure  complete 
hydrolysis  with  25%  hydrochloric  acid.  In  the 
separation  of  histidine  and  arginine  as  silver  salts 
unless  the  mixture  is  kept  slightly  acid  there  is  a 
danger  of  precipitating  some  of  the  arginine  together 
with  the  histidine.  S.  3.  Zilva. 

Distribution  of  arginase  in  fishes.  A.  Hunter 
(J.  Biol.  Chem.,  1929,  81,  505— 511).— The  high  con¬ 
tent  of  arginase  previously  observed  for  the  liver  of 
the  dogfish  (A.,  1925,  i,  104)  is  found  also  in  the 


livers  of  other  elasmobranchs ;  on  the  other  hand, 
in  the  Holocephali  the  liver  is  relatively  poor  in 
arginase,  the  highest  concentration  of  the  enzyme 
being  found  in  the  kidney,  and  a  little  in  the  pancreas. 
The  presence  of  arginase  in  the  cardiac  tissue  is  not 
a  universal  characteristic  of  fishes ;  in  the  Holocephali 
the  arginase  content  of  the  heart  is  low,  and  from  the 
hearts  of  some  Teleostomi  the  enzyme  is  absent. 

C.  It.  Harington. 

Creatine  content  of  tissues  of  fishes.  A. 
Hunter  (J.  Biol.  Chem.,  1929,  81,  513—523).— 
Figures  are  given  for  the  creatine  content  of  the 
muscles  of  fishes  of  fifteen  different  species.  Con¬ 
siderable  differences  were  found  between  the  various 
species,  and  smaller  differences  between  individuals  of 
the  same  species.  In  general,  fish  muscle  contains 
more  creatine  than  mammalian  muscle ;  with  fishes 
as  with  mammals,  white  muscle  contains  more 
creatine  than  red,  and  adult  muscle  more  than  foetal. 

C.  R.  Harington. 

Lipins.  VI.  Lipins  of  the  herring.  B, 
Rewalo  (Biochem.  Z.,  1929,  206,  275 — 281). — The 
lipin  content  (calculated  on  the  basis  that  the  phos¬ 
phorus  content  of  the  pure  lipin  is  3*9%)  of  herring 
flesh,  roe,  milt,  and  liver  has  been  found  to  be  3*561%, 
13*883%,  10*295%,  and  approx.  12*6%,  respectively, 
of  the  dry  weights.  C.  C.  N.  Vass. 

Crystalline  form  of  ealcium  carbonate  in 
otoliths  of  Gadus  morrhua .  G.  Lunde  (Biochem. 
Z.,  1929,  206,  436 — 439) . — Otoliths  of  G ,  morrhm  con¬ 
tain  76-39%  CaC03,  11*44%  CaO,  11*49%  H20,  and 
organic  matter.  X-Ray  analysis  shows  that  the 
calcium  carbonate  is  present  as  aragonite. 

C.  G.  BL  Vass. 

Digestive  enzymes  of  the  oriental  fruit  moth. 
H.  S.  Swingle  (Ann.  Entomol.  Soc.  Amer.,  1928,  21, 
469 — 475). — The  pa  of  various  parts  of  the  intestine 
of  Laspeyresia  molesta  was  determined  colorimetric- 
ally.  Invertase,  lipase,  trypsin,  and  erepsin,  but  not 
pepsin,  celluiase,  lactase,  maltase,  or  amylase,  were 
found.  The  adult  moth  contains  only  one  digestive 
enzyme,  invertase.  Chemical  Abstracts. 

Isoelectric  point  of  muscle-protein  and  buffer¬ 
ing  power  of  muscle-juice.  L.  De  Caro  (Atti  R. 
Accad.  Lineei,  1929,  [vi],  9,  87 — 92) . — Bottazzf  s 
myoprotein  (myogen)  (Arcli.  Sci.  Biol.,  1926,  8,  495) 
has  an  isoelectric  point  between  pn  6*0  and  6*9. 
The  values  found  for  the  buffering  power  of  the 
muscle-juice  of  Emys,  Scyllium ,  and  the  electric 
organ  of  the  torpedo,  together  with  those  previously 
found  (Arch.  Sci.  Biol.,  1928,  12.  578)  for  the  frog, 
toad,  and  dog,  show  that  this  power,  measured  by 
the  ratio  Abase  :  A pUf  exhibits  two  minima  at  about 
Pn  7*7  and  5-7,  respectively.  This  power  increases 
rapidly,  from  the  former  value  towards  the  alkaline 
side,  and  from  the  latter  value  towards  the  acid  side  ; 
in  the  intermediate  zone  it  shows  intermediate  and 
varying  values.  T.  H.  Pope. 

Phospho creatine.  C.  H.  Fiske  and  Y.  Sub- 
BAROW  (J.  Biol.  Chem.,  1929,  81,  629— 679).— Phos- 
phocreatine  (phosphagen  of  Eggleton  and  Eggleton, 
A.,  1927,  271,  274,  990;  cf.  Fiske  and  Subbarow,  A., 
1927,  990)  can  be  separated  from  a  protein-free 
muscle  extract  by  treatment  of  the  latter  with 
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copper  acetate  at  pn  7*8  followed  by  extraction  of 
the  precipitate  with  0*031^- sodium  hydroxide;  the 
copper  is  removed  with  sodium  sulphide  and  the  con¬ 
centrated  filtrate  treated  with  barium  hydroxide  and 
alcohol ;  the  precipitate  is  dissolved  in  water,  excess 
of  barium  allowed  to  separate  as  carbonate,  and  the 
filtrate  treated  with  alcohol,  when  the  barium  hydrogen 
salt  of  phosphocreatine  crystallises.  The  yield  by 
this  method  is  not  more  than  5%  of  the  labile  phos¬ 
phorus  of  the  original  extract.  Better  results  are 
obtained  as  follows.  Muscle  is  rapidly  dissected, 
frozen  in  liquid  air,  pulverised,  and  extracted  with 
10  parts  of  ice-cooled  5%  trichloroacetic  acid;  the 
filtered  extract  is  neutralised  and  treated  with  calcium 
chloride  solution  saturated  with  calcium  hydroxide, 
and  to  the  filtrate  are  added  3  vols.  of  alcohol,  all 
operations  being  conducted  at  0° ;  the  partly  crystall¬ 
ine  precipitate  is  purified  by  dissolving  in  a  limited 
amount  of  water  and  reprecipitating  with  alcohol, 
the  process  being  repeated  four  times,  yielding  the 
calcium  hydrogen  salt,  C4H805N3PCa,4H26 ;  the  yield 
by  this  method  is  70%  of  the  labile  phosphorus,  and 
this  is  taken  as  evidence  that  the  whole  of  the  latter 
is  indeed  phosph ocreatine ,  the  remaining  30%  being 
accounted  for  by  unavoidable  losses.  Hydrolysis  of 
this  salt  with  boiling  water  yields  the  theoretical 
amount  of  creatine.  On  the  basis  of  the  analysis  of 
the  salt,  the  structure  proposed  for  phosphocreatine 
is  H2P03*NH-C(:NH)-mie-CH2-C02H.  The  titration 
curve  of  the  calcium  hydrogen  salt  indicates  a  second 
acid  dissociation  constant,  pk'o  4*58.  Hydrolysis  of 
phosphocreatine  at  pn  5*8,  which,  according  to  Rous 
(J.  Exp.  Med.,  1925,  41,  379  etc.),  approximates  the 
intracellular  reaction,  liberates  6*88  equivalent  of 
base;  the  possible  role  of  this  neutralising  power  in 
chemical  processes  in  the  muscle  is  discussed.  The 
determination  of  the  phosphocreatine  content  of 
muscle  (a)  by  direct  application  of  the  colorimetric 
method  of  the  authors  (A.,  1926,  443)  to  a  trichloro- 
aeetic  acid  extract  of  the  tissue  and  (6),  more  accur¬ 
ately,  after  removal  of  inorganic  phosphorus  with 
calcium,  is  described  in  detail,  and  figures  are  given 
for  normal  resting  muscle.  The  phosphocreatine  of 
muscle  is  hydrolysed  when  the  muscle  is  stimulated, 
when  the  blood  supply  is  cut  off,  or  when  lactic  acid 
or  potassium  chloride  is  injected  intravenously ; 
injection  of  creatine  is  without  effect. 

C.  R.  Haringtox. 

^  Adenylic  acids  of  muscle  and  yeast.  G. 
Embden  and  G.  Schmidt  (Z.  physiol.  Chem.,  1929, 
181,  130- — 139 ;  cf.  Schmidt,  this  vol.,  346). — Muscle- 
adenylic  acid  has  in.  p.  196 — 200°  (rapid  heating), 
*i»  —47*5°  (2%  sodium  hydroxide),  —26*0°  (10% 
hydrochloric  acid).  Yeast -adenylic  acid  has  m.  p* 
below  195°  (mixed  m.  p.  not  sharp  and  lower),  a20 
-~56*0°  (2%  sodium  hydroxide),  —36*5°  (10%  hydro¬ 
chloric  acid).  Inosinie  acid  is  easily  isolated  from 
the  deaminated  muscle  product,  but  not  from  the 
yeast  product.  Acid  hydrolysis  of  muscle-adenylic 
acid  is  much  slower  than  that  of  yeast-adenylic  acid. 

J.  H.  BlRKINSHAW. 

Influence  of  the  fixation  of  organs  by  form¬ 
aldehyde  on  the  extraction  of  lip  ins.  M. 

Mladenoyic  and  H.  Lieb  (Z.  physiol.  Chem,,  1929, 
181,  221 — 226).— Both  the  ether-  and  the  alcohol - 
QQ 


soluble  materials  of  normal  liver  are  always  greater 
than  those  from  liver  after  fixation  by  formaldehyde. 
Tlio  nitrogen,  phosphorus,  cholesterol,  and  neutral 
fat  contents  of  the  ethereal  extract  of  fresh  liver  are 
considerably  greater  than  those  of  liver  treated  with 
formaldehyde,  and  since  the  residue  on  evaporating 
the  ethereal  extract  was  completely  soluble  in  acetone 
with  the  fixed  liver,  whereas  with  normal  liver  10% 
of  the  extract  was  insoluble,  it  would  appear  that  the 
phosphatides  are  decomposed,  some  of  the  products 
being  no  longer  extracted.  P.  W.  Clutterbuck. 

Keratolysis.  P.  Pulewka  (Arch.  exp.  Path. 
Pharm.,  1929,  140,  181 — 193). — The  action  of  alkali 
sulphides  in  swelling  and  dissolving  keratin  is  not 
to  bo  ascribed  to  the  polysulphide  anions,  nor  is  it 
simply  the  effect  of  alkali.  Experiments  in  presence 
of  varying  amounts  of  alkali  indicate  that  the  action 
is  dependent  on  the  bivalent  sulphide  ion  and  not 
on  the  sulphydryl  ion  or  undissociated  hydrogen 
sulphide.  The  action  of  the  bivalent  sulphide  ion 
is  not  to  be  ascribed  to  its  lyotropic  activity  in  the 
sense  of  the  Hofmeister  series,  but  is  rather  a  specific 
chemical  action  on  the  hom  protein.  The  sulphide 
ions  probably  act  on  the  cystine  group  in  the  protein 
molecule,  and  in  confirmation  of  this  view  it  is  found 
that  other  compounds,  e.g.,  alkali  cyanides,  which 
alter  the  cystine  molecule  are  also  active  in  causing 
keratolysis.  W.  O.  Kermack. 

Heavy  metals  in  human  liver  and  their 
sp e ctro graphic  detection.  H.  Turnwald  and 
F.  Haurowitz  (Z.  physiol.  Chem.,  1929,  181,  176 — 
181). — The  liver  is  incinerated  and  the  residue,  dis¬ 
solved  in  hydrochloric  acid,  examined  speetrographie- 
ally.  In  addition  to  iron,  positive  lines  for  copper, 
tin,  zinc,  and  manganese  were  obtained.  Phosphorus, 
calcium,  and  magnesium  are  also  present.  Separation 
of  the  liver  into  enzyme -rich  and  -poor  fractions 
by  extraction  with  acetone  and  ether,  subsequent 
extraction  of  the  residue  with  ammonia,  and  pre¬ 
cipitation  of  the  ammonia  cal  solution  with  acetic 
acid  gave  four  fractions,  all  of  which  when  incinerated 
and  then  examined  as  above  showed  the  presence  of 
the  above  heavy  metals.  There  is  no  relationship 
between  metal  and  enzyme  (esterase,  catalase)  content. 

H.  Burton. 

Impregnation  [of  tissues]  with  gold.  R. 
Altschul  (Atti  R.  Accad.  Lincei,  1929,  [vi],  9,  74 — 
77). — For  the  impregnation  of  nervous,  connective, 
muscular,  corneal,  etc.  tissue  with  gold,  the  use  of 
mercuric  bromide  in  conjunction  with  gold  chloride 
yields  results  differing  totally  from  those  furnished 
by  the  ordinary  methods.  T.  H.  Pope. 

Caseinogen  precipitation  at  the  isolectric 
point.  F.  Lebermann  (Biochem.  Z.,  1929,  206, 
56 — 59). — -The  best  precipitation  of  caseinogen  from 
skim  milk  is  attained  with  0TAr- acetic  acid-acetate 
buffer  in  the  ratio  8  :  1  at  pn  3*74.  The  final  pn  of 
the  solution,  4*89.  differs  from  the  isoelectric  point 
of  pure  caseinogen,  4*65.  J.  H.  Birkinshaw. 

Determination  of  organic  acids  in  gastric 
juice  by  Hehner's  method.  P.  Fleury  and  P. 
Ambert  (Compt.  rend.  Soc.  Biol.,  1928,  98,  503— 
504;  Chem.  Zentr.  1928v,  ii,  1918). — Hehner’s 
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method  is  applicable  only  in  presence  of  much  organic 
acid  and  small  amounts  of  other  organic  substances* 

A*  A*  Eldridge. 

Chemical  composition  of  "  histamine  ”  gastric 
Juice  of  man.  I  and  II.  L*  Gkimbeet  and  P.  Fleur y 
(J.  Pharm .  Chim,,  1929,  [viii],  9,  241—249,  321— 
331).—“  Histamine  55  gastric  juice  contains  approxim¬ 
ately  the  same  amount  of  protein  as  the  gastric  juices 
of  the  dog  and  of  man,  but  is  distinctly  lower  in 
acidity,  total  chlorine  content,  and  ratio  of  total 
acidity  to  total  chlorine*  It  has  a  higher  ash  con¬ 
tent,  clue  mainly  to  the  presence  of  considerable 
quantities  of  phosphorus  and  calcium. 

B*  A.  Eagles* 

Origin  of  the  alkaline  reaction  in  the  intestinal 
juice.  IL  Oyama  (J.  Biochem.  Japan,  1928,  9, 
1—16) —Aqueous  solutions  of  neutral  salts  or  sucrose, 
when  introduced  into  the  intestinal  canal,  cause  an 
increase  in  alkalinity.  The  excised  intestine  adsorbs 
anions  to  a  greater  extent  than  cations.  Injection  of 
aqueous  isotonic  solutions  of  neutral  salts  or  dextrose 
into  the  intestine  causes  sodium  chloride  to  pass 
from  the  blood  into  the  canal. 

Chemical  Abstracts. 

Colorimetric  determination  of  bile  salts.  M. 
Ckiray  and  L,  Cuny  (J*  Pharm*  Chim.,  1929,  [viii], 
9,  202—215,  250— 258),— A  method  for  the  determin¬ 
ation  of  bile  salts  in  bile  and  duodenal  juice  is  de¬ 
scribed.  It  is  based  on  the  colour  reaction  of  bile 
salts  with  furfuraldehyde  in  the  presence  of  acid. 

B,  A.  Eagles. 

Relation  of  bile  secretion  to  the  velocity  of 
ultrafiltration  of  blood.  F  Faludi  (Magyar 
Orvosi  Arch.,  1928,  29,  439—443). — Experiments 
with  the  author's  apparatus  {ibid.,  435)  indicate  that 
the  ini  libit  ive  effect  of  gelatin  on  the  bile  secretion  is 
due  to  its  property  of  decreasing  the  velocity  of 
ultrafiltration  of  the  serum. 

Chemical  Abstracts. 

Presence  of  urea  in  saliva.  R.  Vladesco 
(Compt,  rend.  Soe*  Biol.,  1928,  99,  484—436;  Chem. 
Zentr.,  1928,  ii,  1895). — In  man  the  nitrogen  titratable 
with  hypobromite  is  greater  in  the  saliva  than  in  the 
blood;  the  reverse  is  the  case  for  animals.  More¬ 
over,  the  ammonia-nitrogen  of  the  saliva  is  much 
higher  in  man  than  in  animals.  A.  A.  Eldridge. 

Intraocular  fluids.  II.  Magnesium,  sodium, 
and  chlorine  in  the  aqueous  and  vitreous 
humours  and  the  blood-serum  of  the  ox.  III. 
Inorganic  sulphur  and  phosphorus.  E.  Tron 
(Arch.  Ophthalmol.,  1927,  117,  713—722;  1928,  119, 
659—679;  Chem.  Zentr.,  1928,  ii,  1894). — The  vitreous 
and  aqueous  humours  of  the  ox  contain  Cl  0*44, 
Na  0*835,  Mg  0*001%;  these  values  are  compared 
with  those  for  serum.  The  serum,  aqueous  and 
vitreous  humours  contain,  respectively  (mg.  per  e.e.): 
inorganic  phosphorus  0*047,  0*028,  0*01 ;  sulphur 
0*027,  0*012,  0*014.  The  ocular  fluid  is  regarded  as 
an  ultra-filtrate  of  the  serum.  A.  A.  Eldridge. 

Chemical  nature  of  the  secretion  of  the  corpus 
luteum.  M.  Testa  (Arch.  exp.  Path.  Pharm.,  1929, 
140,  174 — 180). — Liquor  follieuli  consists  of  water 
92*49%,  solid  7*51%,  globulin  2*285%,  albumin 
3*459%,  mucoid  0*907%,  dextrose  0*099%,  and  only 


traces  of  lipins.  From  histochemical  observations 
it  appears  that  the  ovarian  deutoplasm,  the  liquor 
follieuli,  and  the  secretory  vesicles  of  the  granulosc 
and  lutein  cells  are  similar  in  their  chemical  nature. 
The  secretion  of  the  corpus  luteum  and  liquor  follieuli 
contain  a  glycolipoprotein  complex,  consisting  of 
globulin,  albumin,  mucoid,  and  traces  of  lipoid 
material.  W.  0.  Kermack. 

Colorimetric  determination  of  sulphates  in 
body  fluids.  E.  G.  Wakefield  (J.  Biol.  Chem., 
1929,  81,  713— 721).— The  method  of  Hubbard 
{ibid,,  1927,  74,  V)  has  been  developed  and  is 
applicable  to  protein-free  blood  filtrates,  diluted 
urine,  and  other  body-fluids ;  the  results  are  usually 
slightly  low.  C.  R.  Harington. 

Distribution  of  sterols  in  the  faeces  of  man  on 
a  mixed  diet.  M.  Burger,  and  W.  Wintersteel 
(Z.  physiol.  Chem.,  1929,  181,  255— 263).— With  a 
man  on  a  mixed  diet,  the  fames  contain  besides 
coprosterol  about  50%  of  other  sterols,  chiefly 
cholesterol,  and  on  a  diet  containing  milk  and  eggs, 
cholesterol  forms  the  greater  part  of  the  total  sterols. 
Administration  of  large  amounts  of  cholesterol  (5  g. 
in  100  g.  of  oil)  causes  only  a  slight  decrease  in  the 
percentage  amount  of  coprosterol  to  total  sterol,  only 
a  small  portion  being  excreted  in  the  faeces  in  the  first 
six  days.  P.  W.  Clutterbuck. 

Adsorption  of  hydrogen  and  hydroxyl  ions 
on  animal  charcoal.  II.  Measurement  of  the 
hydrogen-ion  concentration  of  urine.  H.  Bohn 
(Arch.  exp.  Path.  Pharm.,  1929,  140,  118—128). — 
Erroneous  results  are  obtained  in  the  determination 
of  the  hydrogen-ion  concentration  of  urine  according 
to  the  method  of  Silberstein  (A.,  1922,  ii,  452),  since 
the  use  of  animal  charcoal  to  remove  the  colouring 
matter  brings  about  an  alteration  in  the  hydrogen- 
ion  concentration.  Especially  in  the  case  of  alkaline 
urines  loss  of  carbon  dioxide  must  be  avoided.  In 
normal  individuals  the  variation  of  pn  of  the  urine 
is  found  to  be  comparatively  small  during  the  course 
of  a  day.  W.  0.  Kermack. 

Urinary  elimination  of  ammonia  and  nitrogen, 
II,  III,  and  IV.  Some  urinary  constants.  K 
Rafflin  (Bull.  Soe.  Chim.  bioL,  1929,  11,  178—138, 
189—197,  198— 210).— II.  Chiefly  polemical  against 
Polonovski  and  Boulanger  (Compt.  rend.  Soe.  Biol., 
1928,  98,  961).  An  account  of  the  variation  of  the 
constants  with  a  number  of  pathological  conditions 
is  given. 

III.  The  effect  of  sodium  hydrogen  carbonate, 
sodium  chloride,  calcium  chloride,  and  sulphuric  acid 
on  the  urinary  constants  (A.,  1928,  1047)  is  studied- 
The  substanees  cause  a  fall,  little  effect,  an  increase, 
and  little  effect,  respectively,  in  the  ratio  ammoniaeal 
nitrogen /total  nitrogen. 

IV.  A  discussion  of  the  effects  of  a  number  of 
pathological  conditions  on  the  urinary  constants. 

G.  A.  C.  Gough. 

Mathematical  relationships  of  urinary  charac¬ 
teristics.  L.  Lematte  and  E.  Kahane  (Bull.  Soc. 
Chim.  bioL,  1929,  11,  233— 241).— A  discussion  of 
the  constants  of  Raffim  and  Hassclbaleh  (ef.  preceding 
abstract).  G,  A.  C.  Gough. 


BIOCHEMISTRY* 


593 


Urinary  elimination  of  ammonia  in  relation 
to  different  nitrogenous  diets,  M.  Polonovski 
and  P.  Boulanger  (Bull.  Soc.  Chim.  biol.,  1929, 
11,  211 — 232). — The  ratio  of  ammoniacal  nitrogen  to 
total  nitrogen  of  the  urine  appears  to  possess  no 
relation  to  the  nitrogen  content  of  the  diet.  The 
constant  of  Hasselbalch  (A.,  1916,  i,  519)  possesses 
an  approximately  inverse  relation  to  the  of  the 
urine.  G.  A.  C.  Gough, 

Determination  of  nitrogenous  constituents  of 
urine  by  fractional  precipitation  with  mercuric 
cMoride.  B.  Lustig  and  B.  Speiser  (Biochem.  Z,, 
1929,  206,  340—359). — Urine  (50  c.e.)  is  treated  at 
Pn  5*2  with  a  saturated  aqueous  mercuric  chloride 
solution ;  the  resulting  precipitate  contains  the 
total  purines,  mucins,  the  greater  proportion  of  the 
pigments  in  pathological  urines,  and  the  total  proteins 
except  peptones.  The  filtrate  contains  creatinine, 
ammonia,  urea,  and  amino-acids.  Treatment  of  the 
precipitate  with  warm  0*3%  acetic  acid  separates 
the  purines ;  subsequent  treatment  with  0*5%  hydro¬ 
chloric  acid  solution  removes  the  uric  acid  and  with 
highly  coloured  pathological  urines  part  of  the  pig¬ 
ment.  The  colouring  matter  is  then  extracted  with 
chloroform  and  added  to  the  pigment  obtained  by 
finally  treating  the  residue  with  a  1%  alcoholic  hydro¬ 
chloric  acid  solution.  The  xanthine  bases  are  pre¬ 
cipitated  quantitatively  from  the  acetic  acid  solution 
by  sodium  hydroxide. 

The  filtrate  is  treated  with  one  fourth  to  one  third 
of  its  volume  of  50%  sodium  acetate  solution,  whereby 
quantitative  precipitation  of  ammonia,  creatinine, 
the  remainder  of  the  pigments,  allantoin,  peptone, 
and  a  strongly  reducing  nitrogenous  substance  occurs. 
A  deficiency  of  sodium  acetate  causes  incomplete 
precipitation ;  an  excess,  interference  with  the  deter¬ 
minations  of  the  contents  of  the  filtrate.  Separation 
of  the  constituents  of  the  precipitate  is  effected  by  a 
35%  sodium  acetate  solution  containing  1%  of  acetic 
acid  which  removes  the  whole  of  the  ammonia, 
peptone,  and  allantoin  together  with  a  small  amount 
of  creatine  which  separates  out  on  keeping.  An 
aliquot  part  of  the  solution  is  treated  with  potassium 
hydroxide  and  potassium  sulphide  and,  without 
filtering,  the  liberated  ammonia  is  collected  in  0*lAr- 
hydrochloric  acid.  Another  portion  is  precipitated 
with  sodium  hydroxide  and  the  total  nitrogen  in  the 
precipitate  determined.  The  residue  is  treated  with 
warm  1%  hydrochloric  acid  solution,  when  the  whole 
of  tho  creatinine  dissolves  together  with  any  remain- 
mg  pigment  which  can  now  be  removed  by  extraction 
with  chloroform.  The  residue  is  a  strongly  reducing 
nitrogenous  substance. 

Treatment  of  the  filtrate  from  the  sodium  acetate- 
acetic  acid  precipitation  with  20%  sodium  hydroxide 
solution  precipitates  the  whole  of  the  urea,  amino- 
aeids,  hippuric  acid,  creatine,  and  hydroxyproteic 
acids ;  each  of  these  wras  determined  in  the  original 
solution  by  standard  methods.  The  filtrate  from 
the  sodium  hydroxide  precipitation  contains  only 
traces  of  a  nitrogenous  substance. 

The  method  has  been  adapted  to  investigate  5  e.e. 
of  urine  with  an  accuracy  of  4-1 — 5%. 

a  C.  N.  Vass. 


lodometric  determination  of  homogentisic  acid 
in  urine,  H.  Lieb  and  F.  Lanyar  (Z.  physiol.  Chem., 
1929,  181,  199 — 207). — Oxidation  of  homogentisic 
acid  with  iodine  (ef.  Metz,  A.,  1928,  195)  is  quanti¬ 
tative  only  in  presence  of  an  excess  of  carbonate- 
free  sodium  hydrogen  carbonate.  The  end-point  of 
the  reaction  (starch)  can  then  be  determined  accur¬ 
ately  and  the  blue  colour  persists  for  some  time. 
Provided  no  other  substance  which  reacts  with  iodine 
is  present  the  direct  titration  with  iodine  can  be  used 
to  determine  the  amount  of  acid  present.  When  the 
homogentisic  acid-iodine  reaction  mixture  is  made 
slightly  acid  the  liberated  iodine  is  only  about  half 
of  the  theoretical  amount  (ef.  Metz,  loc.  ciL).  A 
large  amount  of  dilute  sulphuric  acid  must  be  used, 
and  if  small  quantities  of  homogentisic  acid  are 
present  addition  of  potassium  iodide  is  advisable. 
The  determination  is  best  carried  out  with  OOoA- 
solutions,  when  1  e.e.  of  thiosulphate =0*00420 16  g.  of 
homogentisic  acid.  The  amount  of  thiosulphate  used 
in  determining  the  amount  of  acid  in  10  c.c.  of  urine 
is  about  0*2  e.e.  too  small,  and  this  factor  must  be 
applied  to  give  correct  values.  The  maximal  error  is 
then  0*5  mg.  of  acid  in  10  e.e.  of  urine.  H.  Burton. 

Preparation  of  sodium  hypobromite  reagent 
[for  determination  of  carbamide],  0.  Oharro 
(Anal.  Fis.  Quira.,  1928,  26,  446 — 449). — Sodium 
hypobromite  solution  for  the  determination  of  carb¬ 
amide  may  be  prepared  conveniently  from  a  stock 
solution  of  sodium  bromate  (6  g.)  and  sodium  bromide 
(20*5  g.)  in  water  (100  c.e.).  If  1  e.e.  of  concentrated 
hydrochloric  acid  is  added  to  5  c.e.  of  this  solution 
and  then  3*5  e.e.  of  30%  sodium  hydroxide  solution, 
sufficient  reagent  is  obtained  for  the  analysis  of 
2*5  c.c.  of  urine.  R.  K.  Callow. 

Detection  of  nitrite  in  urine.  L.  Popper  and 
S.  Weiss  (Wien.  Win.  Woch.,  1928,  41,  1081—1082; 
Chem.  Zentr.,  1928,  ii,  1802). — The  intensity  of  the 
colour  obtained  with  the  usual  benzidine-acetic  acid 
reagent  is  proportional  to  the  amount  of  nitrite,  but 
with  a  constant  quantity  of  nitrite  it  increases  with 
increasing  benzidine  concentration.  The  benzidine 
reaction  is  equally  as  good  with  urine  as  the  sulph- 
anilic  acid-naphthylaminc  test. 

A.  A.  Eldridge, 

Determination  of  iodine  in  urine  by  the 
paHadoug  chloride  method,  H.  Bernhardt  (Z. 
anal.  Chem.,  1929,  76,  351 — 354). — The  residue 
obtained  by  evaporation  of  the  urine  is  fused  with 
sodium  carbonate  and  peroxide  at  as  low*  a  tem¬ 
perature  as  possible.  The  aqueous  extract  is  boiled, 
acidified,  and  treated  with  sodium  sulphite  to  reduce 
iodate.  The  palladous  chloride  solution  should  con¬ 
tain  1%  of  alcohol,  and  sodium  chloride  must  be 
added  to  the  test  solution,  if  none  is  already  present, 
to  assist  in  flocculating  the  precipitated  palladous 
iodide ;  this  is  dried  at  132°  for  weighing. 

A.  R.  Powell. 

Benal  threshold  for  chloride  in  man,  R.  S. 
Aitken  (J.  Physiol.,  1929,  67,  199— 210).— The 
relation  between  the  rate  of  excretion  of  chloride  by 
the  kidney  and  the  concentration  of  chloride  in  the 
plasma  has  been  observed  in  two  human  subjects, 
over  a  wide  range  of  plasma-chloride  concentration, 
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under  uniform  physiological  conditions.  The  nearest 
approximation  to  a  renal  threshold  for  chloride  is  in 
the  neighbourhood  of  0555 — 0*585%  of  plasma  - 
sodium  chloride.  It  is  suggested  that  the  idea  of  a 
renal  threshold  for  chloride  he  abandoned. 

B.  A.  Eagles. 

Rapid  determination  of  acetone  and  aceto- 
acetic  acid  in  urine.  J.  A.  Behre  {J.  Lab.  Clin. 
Med.,  1928,  13,  1155 — 1159). — The  method  is  based 
on  the  colour  reaction  between  acetone  and  salicyl- 
aldehyde,  permanent  standards  being  employed. 

CuEsncAL  Abstracts. 

Excretion  of  ammonia  and  carbamide  by  the 
gills  of  fish.  H.  W.  Smith  (J.  Biol.  Cliero.,  1929,  81, 
727 — 742). — Fresh -water  fish  were  kept  in  a  tank 
divided  by  a  rubber  diaphragm  so  that  the  water 
circulating  through  the  gills  could  be  examined 
separately  from  that  receiving  the  urine.  The  total 
nitrogen  excreted  by  the  gills  was  6—10  times  as 
great  as  that  excreted  by  the  kidneys :  the  branchial 
excretion  consisted  almost  entirely  of  ammonia  and 
carbamide,  whilst  the  renal  secretion  contained  the 
bulk  of  the  creatinine  and  uric  acid. 

C.  R.  Harington. 

Differentiating  chemico-biological  charac¬ 
teristics  in  the  nasal  mucus  in  healthy  subjects 
and  those  with  nasal  abscess,  d  A.  Torrigiani 
(Rass.  int.  Clin.  Terap.,  1927,  8,  No.  10,  7  pp. ;  Cheni. 
Zentr.,  1928,  ii,  1791).- — Nasal  mucus  normally  nearly 
always  contains  thiocyanates,  which  are  absent  in 
disease.  The  amylolytic  power  of  normal  mucus  is 
halved  in  nasal  abscess,  whilst  a  proteolytic  power  is 
then  present,  although  normally  absent  {see  also 
Lo  Sperimentale,  Arch .  Biol.  norm,  pat.,  1921,  81, 
41 — 54).  A.  A.  Elbridge. 

Experimental  bone-marrow  reactions.  ¥1. 
Adequacy  of  kidney,  pancreas,  spleen,  and  brain 
for  blood  regeneration  in  pigeons  with  nutritional 
anaemia.  G.  L.  Muller  and  E.  Scorpio  (Amer,  J. 
Physiol.,  1929,  88, 259— 266).— Kidney  as  an  exclusive 
food  is  not  as  effective  as  pancreas  or  spleen  for  blood 
regeneration  in  a  nutritional  anaemia  in  pigeons  caused 
by  starvation.  Brain  proved  to  be  inadequate  as  a 
food.  B.  A.  Eagles. 

Catalase  content  of  erythrocytes  in  experi¬ 
mental  anaemia.  V.  S.  Sumbayev  (Zhur.  exp.  Biol. 
Med.,  1928,  10,  9 — 17). — When  oxalatecl  rabbit?s 
blood  is  centrifuged,  two  layers  of  erythrocytes 
having  different  catalase  indices  separate.  Increase 
in  the  catalase  index  of  ansomia  blood  is  ascribed  to 
the  fact  that  the  blood  is  younger. 

Chemical  Abstracts. 

Blood-cholesterol  in  cancer.  II.  Diagnostic 
relations.  W.  L.  Mattick:  and  K.  Buchwalb  (J. 
Cancer  Res.,  1928,  12,  236 — 245). — In  cancer  the 
cholesterol  content  of  plasma  is  generally  greater 
than  that  of  whole  blood.  Chemical  Abstracts. 

Blood-cholesterol  in  cancer.  III.  Relation  to 
non-malignant  conditions.  W.  L.  Mattick  and 
K.  Buchwalb  {J.  Amer.  Med.  Assoc.,  1928,  91, 
1087—1090), — The  cholesterol  ratio  for  plasma/whole 
blood  is  normally  (80%  of  cases)  less  than  unity,  and 
in  cancer  {86%  of  cases)  greater  than  unity.  In 


noil- cancerous  disease  the  ratio  was  normal  in  67% 
and  reversed  in  33%  of  the  cases. 

Chemical  Abstracts. 

Pharmacological  analysis  of  carcinoma  meta¬ 
bolism  .  G.  Hecht  and  F.  Eichholtz  (Biocheiu.  Z,, 
1929,  206,  282 — 289). — A  number  of  substances  have 
been  shown  to  exert  a  specific  inhibition  of  the 
fermentation  processes  of  tumour  cells.  Their  com¬ 
mon  characteristic  is  the  power  to  form  complex 
compounds  with  the  heavy  metals,  in  particular 
copper,  which  are  said  to  be  the  catalysts  for  the 
fermentation  processes.  Lethal  doses  of  copper,  in 
the  , case  of  the  mouse;  are  deprived  of  their  toxicity 
by  the  injection  of  these  substances. 

C.  C.  N.  VASs.t 

Examination  of  the  gastric  contents  as  an  aid 
to  diagnosis  of  carcinoma  of  the  stomach.  D.  M. 
Dunlop  (Edinburgh  Med.  J.,  1928,  35,  497 — 532). — 
Carcinoma  of  the  stomach  or  oesophagus  is  associated 
with  the  absence  of  free  [hydrochloric]  acid  and  the 
presence  of  lactic  acid  in  the  gastric  contents.  Gum- 
berg’s  test  with  freshly  prepared  reagent,  but  not  the 
Congo-red  and  “  dimethyl  ”  tests,  is  trustworthy  for 
free  hydrochloric  acid ;  MacLean’s  test,  but  not 
Uffelmann’s  test,  is  specific  for  lactic  acid. 

Chemical  Abstracts. 

Ammonia  content  of  normal  and  of  patho¬ 
logical  human  blood.  M.  LabbIs,  F.  Nepveux, 
and  Hejda  (Compt.  rend.,  1929,  188,  738 — 740).— 
The  mean  value  of  the  ammonia  content  of  normal 
human  blood,  determined  by  the  method  of  Parnas 
and  Heller  (A.,  1925,  i,  323,  454),  is  0-47  mg.  per  litre. 
In  cases  of  cirrhosis  of  the  liver,  diabetes  with  moderate 
acidosis,  and  pulmonary  tuberculosis  the  values  are 
often  higher.  G.  A.  C.  Gough. 

Blood  as  a  physico-chemical  system.  ¥111. 
Diabetic  coma.  D.  B.  Dux,  A.  V.  Bock,  J-  S. 
Lawrence,  J.  H.  Talbott,  and  L.  J.  Henderson 
(J.  Biol.  Chern.,  1929,  81,  551 — 574) . — Nomographic 
representations  are  given  of  the  condition  of  the 
blood  of  two  patients  in  diabetic  coma. 

C.  R.  Harington. 

Probable  significance  of  the  intestinal  fer¬ 
mentations  in  certain  morbid  conditions.  G. 
Gherardini  (Folia  Clin.  Chim.  Micros.,  192$,  3, 
289—344). — Investigation  of  the  volatile  fatty  acids 
contained  in  the  faeces  of  dogs  from  which  the  pancreas 
had  been  excised  showed  the  presence  of  these  acids 
in  abnormally  large  amounts,  but  it  was  not  found 
possible  to  determine  the  intensity  of  the  fermentation 
producing  such  excess  of  acid.  An  attempt  is  made 
to  trace  a  relationship  of  fermentative  processes,  con¬ 
sidered  as  the  cause  of  acidification  of  the  intestinal 
medium,  to  the  absorption  and  to  the  chemical 
composition  of  the  fats  eliminated.  The  funda¬ 
mental  question  of  the  principal  seat  of  the  ferment¬ 
ations  in  question  remains  unsolved.  T.  H.  Pope. 

Chemical  changes  occurring  in  the  body  as  the 
result  of  certain  diseases.  III.  Composition 
of  the  plasma  in  severe  diabetic  acidosis  and  the- 
changes  taking  place  during  recovery.  A.  B* 
Hartmann  and  D.  C.  D arrow  (J.  Clin.  Invest.,  1928, 
6,  257 — 276). — Concentration  of  the  plasma  with 
slight  diminution  of  total  base  are  observed ;  hydrogen 
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carbonate  and  chloride  are  diminished  relatively  more 
than  ketonic  acid  and  protein.  On  administration  of 
water  and  insulin,  with  or  without  carbohydrate,  the 
base  released  by  oxidation  of  the  salts  of  ketonic  acids 
is  at  first  largely  claimed  by  acids  other  than  carbonic . 
Later,  secretion  of  chloride,  bound  to  ammonia  in  the 
urine,  aids  in  the  restoration  of  plasma-hydrogen 
carbonate.  Chemical  Abstracts. 

Determination  of  hexosephosphoric  acid  in 
Mood.  Its  occurrence  in  the  normal  and 
diabetic  organism.  H.  Lawaczbck  (Deut.  Arch, 
kiln.  Med.,  1928, 159,  223—234;  Chem.  Zentr.,  1928, 
ii,  1801). — By  precipitation  of  the  lactacidogen  with 
baryta  the  hexosephosphoric  acid  is  separated  from 
the  blood-sugar  and  other  reducing  substances,  and 
determined  as  hexose,  For  blood.,  values  between 
0*63  and  2*14  mg,-%  (as  dextrose)  were  obtained. 
Hence  1%  of  the  dextrose  of  the  blood  is  united  with 
1 — 3%  of  the  organic  soluble  phosphoric  acid  of 
the  blood  as  hexosephosphoric  acid.  Characteristic 
differences  are  not  observed  in  diabetes.  There  is  no 
connexion  between  the  quantity  of  blood- sugar  and 
that  of  hexosephosphoric  acid.  A.  A.  Eldridge. 

Cholesterol  content  of  blood-plasma  in  diabetes 
mellitus.  I.  M.  Rabinovitch  (Arch.  Int.  Med., 
1929,  43,  383 — 371). — The  plasma-cholesterol  con¬ 
tent  affords  a  trustworthy  index  to  the  true  progress 
of  the  patient.  F.  C.  Happold. 

Cholesterol  content  of  blood-plasma  in  Juvenile 
diabetes.  I.  M.  Rabinovitch  (Arch.  Int.  Med., 
1929,  43,  372 — 375). — 1 The  plasma-cholesterol  content 
of  juvenile  diabetics  affords  the  same  index  of  progress 
in  the  child  as  in  the  adult.  F.  C.  Happold. 

Insulin  reaction.  J.  M.  MacGillivray  and  R. 
Wagner  (Biochem.  Z.,  1929,  206,  136— 149).— The 
effect  of  insulin  injection  on  diabetic  children  was 
studied  after  a  diet  rich  in  carbohydrate  and  after  a 
low-carbohydrate  diet,  the  calorific  value  being  made 
up  with  fat  in  the  latter  case.  Insulin  causes  a  much 
steeper  fall  in  the  blood-sugar  curve  after  the  carbo¬ 
hydrate -rich  diet  than  after  the  low- carbohydrate  diet. 

J.  H.  BlRKINSHAW. 

Anomalous  fat  metabolism  in  diabetes.  I.  M. 
Rabinovitch  and  E.  S.  Mills  (J.  Metabol.  Res., 
1125 — 1926, 7 — 8, 87 — 90).- — Administration  of  insulin 
mused  the  Mood-fat  to  fall  from  the  abnormally  high 
value  of  18*6  to  2*1.  Insulin,  may  cause  increased 
permeability  of  the  tissues  to  fat. 

Chemical  Abstracts. 

Abnormality  in  the  composition  of  human  fat. 
S.  Y.  Telfer  (Glasgow  Med.  J,,  1928, 110,  137 — 141). 
— Post-mortem  diabetic  fat  had  an  iodine  value  of 
594  (normal,  71*0);  the  insoluble  fatty  acids  had 
m.  p,  36—37°  (normal,  32— 33°),  f.  p.  35°  (30°), 
iodine  value  62*8  (78*6),  and  contained  38*6%  (25*8%) 
of  saturated  fatty  acids.  Chemical  Abstracts. 

Effect  of  synthalin  on  the  respiratory  quotient 
of  the  diabetic  patient.  W.  G.  ELarr,  C.  Schumann, 
and  0.  H.  Petty  (Arch.  Int.  Med.  1929, 43,  384 — 392). 
— Administration  of  synthalin  to  the  diabetic  patient 
before  a  meal  tends  to  increase  the  carbohydrate 
utilisation  by  10 — 15  g.  This  is  indicated  by  an 
increase  in  the  respiratory  quotient.  Some  of  the 


patients  show  an  increased  tolerance  for  dextrose  as 
measured  by  the  sugar  in  the  blood  and  urine, 

F.  C,  Happold. 

Arterial  carbon  dioxide  pressure  in  cardiac 
dyspnoea.  R.  R.  Fraser,  0.  F.  Harris,  R.  Hilton, 
and  G,  C.  Linder  (Quart.  J.  Med.,  1928,  22,  1 — 20). 

Cause  of  death  of  animals  with  pancreatic 
fistula,  S.  I.  PRiKLADQvrm  (Russ,  J,  PhysioL, 
1929,  12,  3 — 28). — The  alkali  reserve  of  healthy, 
adult  dogs  of  different  races  varies  between  40  and 
60  c.c.  of  carbon  dioxide  under  laboratory  conditions ; 
the  variation  was  less  marked  in  dogs  of  the  same  race. 
The  blood-sugar  varies  between  50  and  110  mg.  per 
100  c.c.  of  blood .  There  is  a  marked  drop  in  the  alkali 
reserve  of  dogs  with  pancreatic  fistula,  resulting  in  the 
death  of  the  dog  with  a  marked  acidosis.  There  is  no 
change  from  the  normal  in  the  blood-sugar  level. 

F.  O.  Happold. 

Cerebroside  storing  in  Gaucher's  disease.  III* 
H.  Lieb  and  M.  Mladenovic  (Z.  physiol.  Chem., 
1929,  181,  208—220;  ef.A.,  1925,  i,  189;  1928,  86).— 
A  case  of  splenohepatomegaly,  considered  to  be  a 
doubtful  Gaucher  type,  is  shown  to  belong  to  this  class 
owing  to  the  extraction  of  crude  kerasin  from  the 
spleen  and  liver.  The  organs  examined  had  been 
preserved  in  formaldehyde ;  these  were  first  washed 
free  from  aldehyde  and  dried.  The  phosphorus 
content  of  the  unpurified  extracts  of  the  organs  does 
not  represent  the  true  phosphatide  content. 

The  following  optical  constants  for  pure  kerasin  are 
given  :  [<x]|I  —9*18°  in  chloroform  +10%  of  pyridine, 
[a]f>  —9*03°  in  pyridine,  [<x]Jf  —11*59°  in  chloroform, 
and  [a]m  —3*89°  in  alcohol  (of.  loc.  ciL ;  Walz,  A., 
1927,  091).  H.  Burton. 

Biochemistry  and  geochemistry  of  iodine. 
Etiology  and  prophylaxis  of  endemic  goitre.  G. 
Lunde  {Northwest.  Med.,  1928,  27,  412,  479;  J. 
Amer.  Med,  Assoc.,  1928,  91,  1407,  1662),— A  dis¬ 
cussion  of  the  iodine  cycle.  Chemical  Abstracts, 

Iodine  metabolism.  II.  Iodine  content  of 
normal  and  pathological  thyroid  glands.  G. 
Lunde,  K.  Gloss,  and  K.  Wvlfert,  III.  Blood- 
iodide  content  in  primary  thyrotoxicosis.  G. 
Lunde,  K.  Closs,  and  0.  C.  Pedersen  (Biochem.  Z., 
1929,  206,  248—260,  261— 274).— H.  The  average 
weight  of  a  normal  Norwegian  thyroid  gland,  in  the 
eight  specimens  examined,  was  24*66  g.,  with  mi 
iodine  content  of  9*86  mg.  Pathological  glands 
showed  large  fluctuations  in  iodine  content.  Treat¬ 
ment  with  inorganic  iodides  increased  the  colloidal 
iodine  in  the  glands  of  patients  suffering  from  primary 
toxic  goitre. 

III.  A  review  of  the  previous  values  obtained  for 
the  blood-iodide  content  is  given.  The  normal  blood  - 
iodide  content  in  Oslo  was  found  to  vary  between 
11  and  16  y-%.  A  new  method  is  described  in  which 
the  blood-iodides  are  separated  into  alcohol-soluble 
and  -insoluble  fractions.  In  thyrotoxicosis  the  blood- 
iodide  content  increases,  especially  in  the  alcohol- 
insoluble  organic  fraction.  Administration  of  iodides 
caused  an  increase  in  the  alcohol-soluble  fraction  with 
a  reduction  in  the  insoluble  fraction  until  normal 
metabolism  was  reached  and  the  pathological  con¬ 
ditions  disappeared.  G.  G,  N.  Yass. 
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Pentosuria  in  rabbits  in  experimental  stasis 
icterus  and  following  subcutaneous  injection  of 
bile  acids,  T.  Kobayashi  {J.  Bioeliem.  Japan, 
1928,  9,  251—260). — Bile  acids  provoke  pentosuria, 
the  pentose  apparently  arising  from  the  body-nucleins. 

Chemical  Abstracts. 

[Excretion  of  protein  in]  liver  disease.  E. 
Andrews,  W.  A.  Thomas,  and  R.  Schlegel  (Surg., 
Gynseeol.,  and  Obstet.,  t  1928,  47,  178 — 182). — In 
certain  diseases  of  the  liver  protein  is  excreted  in  the 
urine;  there  is  also  disturbance  of  mineral  salt 
(calcium,  sodium)  balance.  Chemical  Abstracts. 

Porphyrin  modalities.  A.  A.  Humans  van  den 
Bergh  (Proe.  K.  Akad.  Wetensch.  Amsterdam,  1929, 
32,  15 — 19). — A  pigment  excreted  by  a  subject 
suffering  from  congenital  porphyrinuria  has  been  found 
to  be  identical  with  coproporpliyrin  synthesised  by 
H.  Fischer  from  setiopoiphvrin  HI. 

F.  G,  Tryhobn. 

Hydrogen-ion  concentration  and  the  calcium 
and  phosphorus  content  of  the  fasces  of  rachitic 
children.  T.  Redman  (Bioeliem.  J.,  1929,  23, 
256 — 260). — The  results  suggest  a  certain  degree  of 
correlation  between  and  the  percentage  of  calcium 
in  the  fseces  of  rachitic  children.  The  phosphorus 
of  the  faeces  has  also  been  determined. 

S.  S.  Zilva. 

Sodium  and  potassium  balances,  when  used  as 
citrates  in  acidotic  and  rachitic  conditions  in 
rats.  J.  H.  Speer,  V.  V.  Cole,  and  F,  W.  Heyl 
(J.  Amer.  Pharm.  Assoc.,  1929,  18,  225 — 228), — The 
sodium  and  potassium  balances  in  the  previous 
experiments  (cf.  this  vol.,  345)  have  been  determined. 
The  most  favourable  results  require  all  the  bases,  but 
assuming  that  the  potassium,  calcium,  phosphorus, 
and  magnesium  requirements  are  met,  the  alkalisation 
requires  a  considerable  preponderance  of  sodium,  the 
authors’  best  results  being  obtained  when  Na  :  K— 
5-9:1.  E.  H.  Sharples. 

Lactic  acid  in  blood  during  gestation.  H. 
Iyienlin  (Zentr.  Gynakol.,  1926,  2358—2362;  1927, 
2271—2273 ;  Cliem.  Zentr.,  1928,  ii,  1788).— In 
pregnancy  the  lactic  acid  content  of  venous  blood  is 
approx.  7-5—10  mg.-%,  during  parturition  20 — 25 
mg.-% ;  in  two  cases  of  eclampsia  the  values  reached 
30  mg.-%,  although  a  causal  relation  is  not  postulated. 
High  values  are,  however,  associated  with  convulsions. 

A.  A.  Eldridge. 

Composition  of  the  blood  and  the  menstrual 
cycle.  Cholesterol.  C.  O.  Guillattbhn  and  H. 
Vignes  (Compt.  rend.  Soc.  Biol.,  1928,  99,  618 — 620 ; 
Cliem.  Zentr.,  192S,  ii,  1679). — During  menstruation 
and  between  the  17tli  and  21st  day  an  increase  in 
blood-cholesterol  was  observed.  Values  during  the 
period  are  recorded.  A.  A.  Eldridge. 

Cholesterol  metabolism  in  the  incubated  egg. 
K.  Kusui  (Z.  physiol.  Cliem.,  1929, 181,  101 — 106). — 
The  amount  of  free  and  esterified  cholesterol  in  the 
various  parts  of  the  egg  at  different  stages  of  incub¬ 
ation  was  determined.  Incubated  hens1  eggs  show 
a  decrease  in  total  cholesterol  up  to  the  fourteenth  day 
and  then  an  increase  up  to  the  time  of  hatching. 
Turtles5  eggs  show  a  similar  fall  and  rise. 

J.  H.  Birkinshaw. 


Fate  of  diphenylene  oxide  in  intermediary 
metabolism  of  the  rabbit.  A.  A.  Christomanos  (Z. 
physiol.  Chem.,  1929, 181,  182 — 184). — Subcutaneous 
injection  of  diphenylene  oxide  results  in  a  considerably 
increased  excretion  of  hippuric  acid  in  the  urine 
during  12  days,  showing  that  degradation  to  benzoic 
acid  occurs.  No  salicylic  acid  derivative  was  isolated. 

H,  Burton. 

Influence  of  diet  on  Jbody-fat  of  white  rats. 

H.  C.  Eckstein  (J.  Biol.  Chem.,  1929,  81, 613 — 628).— 
White  rats  on  a  fat-free  diet  deposited  body-fat 
of  similar  composition  regardless  of  variations  in 
the  relative  amounts  of  protein  and  carbohydrate 
administered.  Addition  of  myristic  acid  or  of  triolein 
to  such  a  diet  caused  increased  deposition  of  body-fat, 
but  sodium  butyrate  was  without  effect.  Marked 
increase  in  the  proportion  of  highly  unsaturated  acids 
in  the  body-fat  was  observed  only  after  administration 
of  triolein.  The  cholesterol  content  of  the  animals  was 
independent  of  the  nature  of  the  diet. 

C.  R.  Harington. 

Behaviour  of  the  combined  sugar  during 
alimentary  hyperglycsemia.  C.  Toscano  (Folia 
Clin.  Chim.  Micros.,  1928,  3,  344 — 358). — In  dogs 
alimentary  hyperglycsemia  is  almost  always  accom¬ 
panied  by  diminution  of  the  combined  sugar,  which 
may  disappear  entirely  from  the  blood.  Such 
diminution  sometimes  corresponds  with  the  greatest 
intensity  of  the  hyperglycsemia, but  often  the  minimum 
values  of  the  combined  sugar  occur  when  the  free  sugar 
has  been  lowered  to  about  its  normal  value.  The 
diminution  or  disappearance  of  the  combined  sugar 
in  the  blood  persists  even  after  injection  of  insulin. 
If,  during  insulin  liypogly caemia ,  dextrose  is  rapidly 
introduced  into  the  circulation,  diminution  and  dis¬ 
appearance  of  the  combined  sugar  are  observed 
even  when  the  increase  in  free  sugar  does  not  exceed 
the  normal  values.  Thus,  the  diminution  of  combined 
sugar  is  not  a  consequence  of  the  hyperglycsemia,  so 
that  it  cannot  be  assumed  that  diminution  of  the 
combined  sugar  resulting  from  rapid  introduction  of 
dextrose  represents  a  defensive  mechanism  of  the 
organism  against  hypergly caemia.  T.  H.  Pore. 

Mechanism  of  alimentary  hyper gly caemia. 

I.  Influence  of  ergotamine  and  atropine  on 
the  course  of  alimentary  hyperglycsemia.  II* 
Liberation  of  insulin  by  administration  of  dex¬ 
trose  and  its  influence  on  the  glycsemic  reaction. 
L.  Pollak  (Arch.  exp.  Path.  Pliarm.,  1929,  140, 

1 — 27,  28 — 56). — ' The  rise  in  blood-sugar  following 
administration  of  dextrose  to  rabbits  is  partly  inhibited 
by  the  administration  of  ergotamine  and  of  atropine 
which  poison  the  sympathetic  and  parasympathetic 
nervous  systems,  respectively.  When  atropine  and 
ergotamine  are  administered  simultaneously  inhibition 
of  the  rise  in  blood-sugar  is  complete.  When  the 
dextrose  is  given  intravenously  these  drugs  do  not 
inhibit  the  blood-sugar  rise.  The  possible  causes  for 
these  results  have  been  investigated. 

II.  The  rate  of  secretion  of  insulin  by  the  pancreas 
is  deduced  from  the  change  in  the  concentration  of 
blood-sugar  resulting  from  the  administration  of 
dextrose.  When  dextrose  is  given  orally  or  intra¬ 
venously  the  consequent  secretion  of  insulin  is 
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inhibited  partly  by  ergofcamine  or  atropine  separ¬ 
ately  but  completely  when  both  are  given  together* 

W.  0*  Kermack. 

Causes  of  alimentary  hyperglycmmia  in  carbo¬ 
hydrate  feeding  and  deprivation,  F.  Schellong 
and  H.  Kramer  (Klin,  Woch.,  1928,  7,  1726—1729 ; 
Chem.  Zentr.,  1928,  ii,  1893), 

Carbohydrate  metabolism  in  fasting,  H.  M. 
Hines,  J,  D.  Boyd,  and  C.  E,  Leese  (Amer,  J, 
Physiol,,  1929,  88,  240— 244),— Dextrose  was  injected 
intravenously  at  the  rate  of  4  g,  per  kg.  body -weight 
per  hr.  for  a  period  of  2  hrs.  into  non-fasting  and 
fasting  dogs.  Animals  in  the  fasting  condition 
exhibited,  a  greater  degree  of  glycosuria  and  hyper- 
glycasmia  than  the  non-fasting  controls.  The 
difference  in  response  is  a  quantitative  one  and  not 
a  qualitative  one.  The  effect  of  fasting  on  carbo¬ 
hydrate  metabolism  should  be  regarded  as  an  impaired 
function  of  the  organism  as  a  whole.  B,  A,  Eagles, 

Low-carbohydrate  feeding.  P.  Gyorgy  and 
H.  Keller  (Biochem,  Z.,  1929,  206,  120 — 135).— 
Newly-weaned  rats  (15 — 25  days  old)  fed  on  a 
synthetic  diet  lacking  carbohydrate  show  no  inhibition 
of  growth  as  compared  with  controls  receiving  the 
same  diet  +  carbohydrate,  and  no  hypoglycsemia. 
It  is  concluded  that  the  conversion  of  fat  and  protein 
into  sugar  covers  the  needs  of  the  growing  organism. 
A  diet  rich  in  protein  produces  a  relative  kidney 
hypertrophy.  J.  EL  Birkinshaw. 

Fate  of  glycogen  injected  into  the  blood 
circulation  of  normal  and  depancreatised  dogs. 
XI.  Lombroso  (Boll.  Soc.  ital.  Biol,  sper.,  1927,  2, 
330—332 ;  Chem.  Zentr.,  1928, ii,  1788). — Intravenous 
injection  of  glycogen  (1  g.  per  kg.)  into  dogs  produces 
considerable  glycamiia,  and  a  small  increase  of  the 
reducing  power  of  the  mine ;  3  g.  per  kg.  produce 
intense  glycosuria  and  elimination  of  polysaccharides 
in  the  urine.  In  depancreatised  dogs,  I  g.  per  kg. 
causes  increased  glycosuria  and  excretion  of  poly¬ 
saccharides  .  Hence  in  diabetes  glycogen  placed  in  the 
Wood  stream  cannot  be  utilised.  A.  A.  Eldridge. 

Injection  of  starch  into  the  blood  circulation. 
G,  Sunzeri  (Ann.  Clin.  Med.  sper.,  1928,  17,  No.  1, 
13  pp. ;  Chem.  Zentr.,  1928,  ii,  1788 — 1789),— 
Soluble  starch,  injected  intravenously  into  dogs,  is 
chiefly  oxidised  in  the  body,  only  small  quantities 
being  eliminated  in  the  urine.  Storage  of  the  starch 
in  the  organism  is  never  observed.  The  decom¬ 
position  of  starch  in  the  blood  circulation  takes  place 
very  rapidly.  If  urinary  elimination  of  starch  is 
prevented,  hyperglycemia  is  observed. 

A.  A.  Eldridge. 

Metabolism  of  lactose.  IV*  Fate  of  lactose 
in  the  rabbit.  R,  C.  Corley  (J.  Biol.  Chem.,  1929, 
81?  541 — 544). — After  intravenous  injection  of  1  g.  of 
lactose  into  rabbits  75%  of  the  sugar  was  excreted  in 
the  urine  within  3  hrs,,  by  which  time  the  non-ferment- 
able  sugar  content  of  the  blood  had  returned  to  its 
normal  level.  The  elimination  of  lactose  was  not 
affected  by  insulin,  but  was  inhibited  by  tartrate 
nephritis  accompanied  by  anuria.  Oral  administra¬ 
tion  of  lactose  had  little  effect  on  the  non-fennentable 
seducing  substances  of  the  blood. 

G  R.  Harikgto n. 


Significance  of  respiratory  quotients  after 
administration  of  certain  carbohydrates.  W.  R, 
Campbell  and  E,  J,  Maltby  (J.  Clin.  Invest,,  1928, 
6,  303 — 3 1 7 ) . — Rihydroxyaeetone,  tevulose,  and 

sucrose  cause  a  diminution  of  the  carbon  dioxide 
combining  power  and  an  increase  in  the  blood-lactic 
acid,  whilst  dextrose,  maltose,  lactose,  galactose,  and 
glycerol  do  not.  Chemical  Abstracts. 

Gaseous  exchange  following  the  adminis¬ 
tration  of  dihydroxyacetone.  W.  R.  Campbell 
and  S.  Soskin  (J.  Clin.  Invest.,  1928,  6,  291 — 302). — 
Differences  in  respiratory  quotient,  oxygen  intake, 
and  carbon  dioxide  elimination  for  normal  and 
depancreatised  animals  fed  respectively  with  di- 
hydroxyacetone  and  dextrose  were  observed. 

Chemical  Abstracts. 

Spleen  and  carbohydrate  metabolism.  A. 
Francaviglia  (Folia  Clin.  Chim.  Micros.,  1928,  3, 
359 — 309). — In  rabbits  modifications  of  the  blood- 
sugar  are  observed  from  the  day  succeeding  splenec¬ 
tomy,  with  a  tendency  to  return  gradually  to  normal 
values.  Such  modifications  consisted  in  a  lowering 
of  the  free  sugar  during  fasting  with  seven  out  of  the 
ten  animals  and  in  increase  in  the  combined  sugar 
with  four  animals.  When  dextrose  is  subsequently 
introduced  by  intravenous  injection,  the  free  sugar 
never  reaches  the  high  values  obtained  similarly  prior 
to  splenectomy,  but  the  combined  sugar  at  first 
Increases  markedly  and  then  decreases  to  fall  into  line 
with  the  free  sugar.  The  oscillations  in  blood-sugar 
normal  to  healthy  animals  become  wider  and  more 
disordered  after  splenectomy.  The  modifications  in 
the  blood-sugar  following  splenectomy  thus  resemble 
those  consequent  on  administration  of  insulin,  and  it 
appears  that  the  increased  external  secretion  of  the 
pancreas  caused  by  removal  of  the  spleen  is  accom¬ 
panied  by  increase  in  the  internal  secretion. 

T.  H.  Pope, 

Significance  of  bile  acids  in  carbohydrate 
metabolism,  IV.  Antagonistic  effect  of  bile 
acids  against  adrenaline.  K.  Murakami  (J. 
Biochem.  Japan,  1928,  9,  261 — 270). — Administration 
of  bile  acids  to  normal  or  adrenalectom ised  rabbits 
lowers  fasting  blood-sugar,  or  reduces  dextrose 
hyperglycemia.  It  is  considered  that  the  diminished 
adrenaline  content  of  the  blood  following  adrenal 
extirpation  is  responsible  for  the  increased  bile  acid 
excretion,  and  that  the  resulting  hyperglycemia  is 
caused  by  the  increase  in  bile  acid  concentration  of 
the  blood.  Chemical  Abstracts, 

Significance  of  bile  acids  in  carbohydrate 
metabolism.  V.  Effect  of  diminished  bile  acid 
and  of  excess  of  bile  acid  on  the  sugar  content  of 
the  blood.  T.  Okamura  (J.  Biochem.  Japan,  1928, 
9,  271 — 283). — Removal  of  bile  causes  hyperglycemia, 
which  can  be  ’  abolished  by  administration  of  bile 
acids.  Chemical  Abstracts. 

Significance  of  bile  acids  in  carbohydrate 
metabolism,  VI.  Effect  of  the  loss  of  bile  acids 
and  of  excessive  bile  acid  administration  on  the 
adrenaline  content  of  the  suprarenals.  T.  Oka¬ 
mura  (J.  Biochem.  Japan,  1928,  9,  445 — 452). — The 
adrenaline  content  of  the  suprarenal  gland  of  the 
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rabbit  is  increased  by  removal  of  bile  and  decreased 
by  oral  administration  of  bile  acids  or  in  stasis 
icterus.  Chemical  Abstracts. 

Lactic  acid,  excretion  in  urine  and  sweat  during 
football  I.  Snapper  and  A.  Grunbaum  (Biochem. 
Z.,  1929,  206,  319 — 333). — Prior  to  the  game  only 
traces  of  lactic  acid  were  found  in  the  urine  of  55 
players,  after  the  game  only  traces  of  albumin  were 
found  in  the  urine  of  74  players.  After  playing  in 
warm  weather  (55  players)  only  six  times  was  urinary 
lactic  acid  excretion  of  more  than  60  mg.  observed, 
whereas  in  cold  weather  (32  players)  this  was  noticed 
sixteen  times.  Clean,  salt-free  shirts,  extracted  with 
water  immediately  after  the  game,  contained  an 
average  of  460  mg.  of  lactic  acid  and  846  mg.  of 
chloride ;  when  the  amount  of  sweat  excreted  was  small 
the  lactic  acid  concentration  was  higher.  The 
physiological  importance  of  this  problem  in  regard  to 
exercise  and  the  action  of  the  skin  is  discussed. 

a  C.  N.  Vass. 

Lactic  acid  metabolism  of  the  central  nervous 
system.  II.  H.  Jungmann  (Biochem.  Z.,  1929, 
206,  457 — 467). — In  sodium  chloride  solution,  con¬ 
taining  0'1%  of  dextrose,  the  total  lactic  acid  content 
in  the  surviving  spinal  cord  of  the  frog  increased 
from  0*113%  (average)  to  0*133%  in  tho  presence  of 
oxygen  and  from  0*20%  to  0*30%  in  nitrogen.  In 
oxygen  the  increase  occurred  solely  in  the  external 
fluid.  Stimulation  in  oxygen  in  the  presence  of 
dextrose  caused  a  slight  increase  of  lactic  acid  (cf. 
this  vol.,  93).  Addition  of  insulin  resulted  in  a  decrease 
in  lactic  acid  in  oxygen  and  nitrogen.  When  the 
medium  contained  both  sugar  and  insulin  a  smaller 
decrease  occurred  than  with  insulin  alone.  A  glyco¬ 
lytic  enzyme  has  been  detected  in  the  medium  sur¬ 
rounding  the  cord.  C.  C.  N.  Vass. 

Specific  dynamic  action*  S.  Ederer  and  J. 
Wallerstein  (Biochem.  Z.,  1929,  206,  334 — 339). — 
With  dextrose,  either  per  os  or  intravenously,  the 
specific  dynamic  action  is  always  obtained  at  the 
taking  of  food,  but  its  duration  depends  on  the  amount 
taken.  Subcutaneous  injection  of  ergotamine  sus¬ 
pends  the  action  of  the  sympathetic  system ;  subse¬ 
quent  feeding  with  sugar  reduces  the  metabolism .  The 
suspension  of  the  specific  dynamic  action  by  ergot- 
amine  has  been  found  to  vary  with  the  individual 
when  meat  and  bread  are  absorbed.  C.  C.  N.  Vass. 

Protein  metabolism  and  organic  evolution* 
J.  Needham  (SeL  Progress,  1929,  92,  633—648). — 
It  is  suggested  that  the  main  nitrogenous  excretory 
product  of  an  animal  depends  on  the  conditions  under 
which  its  embryos  live.  Ammonia  and  urea  are 
associated  with  aquatic  pre-natal  life  and  uric  acid 
with  terrestrial  pre-natal  life.  Without  a  uricotelic 
metabolism  it  would  have  been  impossible  for  terres¬ 
trial  oviparous  animals  to  survive. 

F,  C.  Happold. 

Increase  of  hepatic  proteins  with  a  diet  rich 
in  proteins.  C.  Gautier  (Bull.  Soc.  Chim,  biol., 
1929,  11,  168 — 177). — The  experiments  on  frogs 
(A.,  1928,  792)  are  repeated  with  the  additional 
determination  of  the  liver-proteins  by  precipitation 
with  20%  trichloroacetic  acid.  Whilst  the  percentage 


protein  content  falls,  the  total  amount  of  protein 
increases  2 — 4  times  in  the  animals  receiving  cheese, 

G.  A.  C.  Gough. 

Amino-acid  catabolism.  IL  Fate  of  (3 -alanine 
and  of  c-aminobexoic  acid  in  the  phloridzinised 
dog.  R.  C.  Corley  (J.  Biol.  Chcm.,  1929,  81, 
545 — 549), — Administration  of  (3-alanine  and  of 
s-aminohexoic  acid  to  pliloridziniscd  dogs  caused  no 
significant  increase  in  the  excretion  of  dextrose. 

C.  It.  Haiungton. 

[Fate  of]  y-butyr ©betaine,  crotonobetaine,  and 
carnitine  in  animal  metabolism.  W.  Lux  he  wee 
(Z.  physiol.  Chem.,  1929,  181,  42 — 53). — y-Bu tyro- 
betaine,  crotonobetaine,  and  carnitine  administered 
subcutaneously  to  dogs  are  excreted  largely  unchanged 
in  the  urine.  A  small  amount  of  the  y-butyrobetame 
and  less  of  the  crotonobetaine  arc  oxidised  to  carnitine. 
y-B  Li  tyro  betaine  and  crotonobetaine  have  a  weak 
curare-like  action  and  are  lethal  in  large  doses. 

J.  H.  Bhucihshaw. 

Metabolism  of  tissues  growing  in  vitro.  III. 
Cyanic  acid  as  a  possible  precursor  of  the 
ammonia  and  urea  formed  by  embryo  kidney 
tissue.  B.  E.  Holmes  and  E.  Watchorn  (Biochem. 
J.,  1929,  23,  199—205;  cf.  A.,  1927,  479).— Cyanic 
acid  exerts  no  toxic  effect  on  the  tissue  of  embryo 
kidney  when  present  in  amounts  up  to  9  0  mg.  per 
100  c.c.  of  medium.  It  is  broken  down  in  its  presence 
to  ammonia  and  urea.  Z-Hydantoinaeetic  acid  is 
also  broken  down  by  the  embryonic  tissue,  giving 
rise  to  urea  and  ammonia.  In  the  presence  of 
cyanate,  urea  disappears  from  the  cultures.  This  is 
particularly  the  case  when  tho  tissue  is  actively 
growing.  S.  S.  Zilva. 

Ammonia  formation  in  muscle  and  its  relation¬ 
ship  to  function  and  change  of  condition,  VI. 
Relation  of  ammonia  formation  to  conversion  of 
adenine  nucleotide  into  inosic  acid,  J.  K.  Parkas 
(Biochem.  Z.,  1929,  206, 16—38 ;  cf.  A.,  1928,  668). — 
Tn  fresh  muscle  the  purine  bases  are  present  chiefly 
as  free  nucleotides.  The  fresh  muscle  of  winter  frogs 
contains  82%  of  the  purine-nitrogen  in  the  adenine 
nucleus  and  18%  in  the  hypoxanthine  nucleus,  in 
summer  frogs  89%  and  11%,  respectively.  Mechanical 
injury  transforms  the  greater  part  of  the  adenine 
nucleotide  into  inosic  acid.  Grinding  for  a  few 
mins,  gives  23%  and  77%  purine  -nitrogen  for  adenine 
and  hypoxanthine  nuclei,  respectively.  In  winter, 
the  deamination  of  the  adenine  nucleotide  corresponds 
quantitatively  with  the  traumatic  ammonia  formation. 
Anaerobic  stimulation  of  muscle  produces  a  con¬ 
version  of  adenine  into  hypoxanthine  equivalent  to 
the  ammonia  production ;  under  aerobic  conditions 
the  ammonia  produced  is  greatly  in  excess.  This 
may  be  due  to  deamination  of  other  substances 
leading  to  a  resynthesis  of  adenine  nucleotide  from 
inosic  acid,  J.  H.  Biricihskaw. 

Oxygen  absorption  curve  of  fatigued  muscle 
as  a  function  of  hydrogen»ion  concentration*  M. 
Comel  (Atti  R.  Accad.  Lincei,  1928,  [vi],  8,  255 — ■ 
257). — The  curve  of  oxygen  absorption  by  fatigued 
frog’s  muscle  in  solutions  of  varying  pR  value  shows 
two  points  of  inflexion  and  a  maximum.  Writing 
where  y  is  the  rate  of  absorption  of  oxygen, 
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it  is  found  that  y—Q  when  pu— 5*3,  The  complete 
curve  may  be  represented  by  y = ax + hx2~r cxzA~ 
where  x—  ($%—  5*3).  The  coefficients  a  and  c  are 
positive,  and  b  and  d  are  negative.  On  analysis,  the 
curve  may  be  regarded  as  consisting  of  three  portions 
divided  by  the  points  of  inflexion  which  occur  at 
pn  7-0  and  6*6,  respectively.  The  first  portion,  for  pn 
values  near  neutrality,  corresponds  with  a  high  rate 
of  oxygen  absorption.  Between pn  6*6  and  6*0  recovery 
of  the  muscle  is  moderately  rapid  and  may  be  taken 
to  represent  physiological  conditions.  At  pn  values 
below  6*0  the  absorption  rate  falls  rapidly,  becom¬ 
ing  zero  at  pB  5*3.  F.  G.  Tryhorn. 

Calcium  metabolism  in  animals.  W.  Drey- 
fuss  (Beitr.  path,  Anat.,  1926,  76,  254 — 269;  Chem. 
Zenfcr.,  1928,  ii,  1584), — The  deposition  of  calcium  in 
acid  and  alkaline  feeding  was  studied  for  mice. 

A.  A,  Eldridge. 

Factors  influencing  calcium  balance.  II. 
Influence  of  potential  alkalinity  on  the  utilisation 
of  supplementary  calcium  lactate  in  young 
rachitic  rats.  V.  V.  Core,  J.  H.  Speer,  and  F.  W, 
Hbyl  (J.  Amor.  Pharm.  Assoc.,  1929,  18,  107 — 110; 
ef,  this  vol.,  345). — Previous  work  has  been  confirmed 
and  extended,  using  rachitic  rats  and  studying  the 
effects  of  various  additions  to  their  diet  during 
recuperation.  Base-forming  or  neutral  diets  are  more 
favourable  to  calcium  retention  than  an  acidotic  diet, 
and  base- forming  diets  favour  magnesium,  and 
probably  phosphorus,  retention.  Addition  of  poten¬ 
tial  alkalinity  more  than  offsets  a  less  favourable 
Ca :  P  ratio,  showing  better  calcium  retention  than  the 
acidotic  controls.  At  a  constant  level  of  phosphorus 
intake,  potassium  acts  somewhat  in  antagonism  to 
calcium.  E,  EL  Sharpx.es. 

_  Phosphorus  metabolism.  A.  V.  Kharit  and  A. 
I  Livschitz  (Arkh.  Biol,  Nauk,  1927,  27,  89 — 99). — 
In  the  blood  of  dogs,  inorganic  and  total  phosphorus 
are  highest  in  the  portal,  and  lowest  in  the  renal  vein. 
The  liver  retains  part  of  the  inorganic  and  total 
phosphorus  of  the  serum  as  well  as  of  the  whole 
blood;  similar  loss  occurs  in  the  kidneys.  The 
constancy  of  the  blood-phosphorus  level  is  main¬ 
tained  not  only  by  food,  but  also  by  digestive  secre¬ 
tions  and  the  products  of  tissue  catabolism.  The 
following  values  for  inorganic  phosphorus  and  total 
phosphorus  as  P205  (mg,-%)  of  serum  arc  recorded  : 
portal  vein  3*8— 7*2,  29*0 — 35*0;  hepatic  vein  3*4— 
8  9,  31*1;  renal  vein  4-6— 6*5,  26*0 ;  femoral  artery 
3*1— 6*8,  27*0—6*8.  Chemical  Abstracts, 

Phosphorus  exchange.  II,  Role  of  the 
spleen.  III.  Effect  of  adrenaline.  A.  Gharit 
(Arch.  Sei.  bioL  [Moscow],  1928,  28,  145—147,  149— 
154;  Chem,  Zentr.,  1928,  ii,  1897). — The  blood  leaving 
the  spleen  contains  more  inorganic  phosphorus  than 
that  entering  it.  It  is  supposed  that  complex  organic 
phosphorus  compounds  are  dissociated  in  the  spleen. 
Subcutaneous  administration  of  adrenaline  reduces  the 
inorganic  phosphorus  in  the  blood  by  28 — 30% ;  no 
further  reduction  occurs  on  administration  of  dextrose 
and  insulin.  It  is  considered  that  of  the  inorganic 
phosphorus  of  the  blood,  only  one  part  can  react  with 
carbohydrates.  A.  A.  Eldridge. 


Action  of  sodium  chloride  on  normal,  preg¬ 
nant,  and  partly  nephrectomised  animals.  I. 
Chlorine  and  water  metabolism,  H.  Lundin  and 
R.  Scharf,  II.  Influence  of  sodium  chloride  on 
the  inorganic  constituents  of  the  blood.  R. 
Scharf  and  BL  Lundtn  (J.  MetaboL  Res.,  1925 — 1926, 
7 — 8,  259 — 320,  327 — 355) —Daily  administration  of 
large  amounts  of  sodium  chloride  resulted  in  a  con¬ 
siderable  increase  in  the  cation,  and  a  slight  increase 
in  the  anion,  concentration  of  the  blood ;  the  former 
is  apparently  compensated  by  negative  radicals  of 
organic  acids.  The  largest  increase  is  shown  by 
potassium ;  chloride  increased  by  only  9%,  After 
partial  nephrectomy  different  results  were  obtained. 
Sodium  and  chlorine  arc  excreted  independently. 

Chemical  Abstracts. 

Physiology  of  insects  ;  metabolism,  P.  S. 
Welch  {Ann.  Entomol.  Soe.  Amen,  1928,  21,  478— 
488),— A  general  discussion. 

Chemical  Abstracts. 

Chemical  changes  during  the  life  cycle  of  the 
tent  caterpillar  (Mataeosonw  americana ,  Fab.)* 
III.  Soluble  ash  and  sulphates.  W.  Rudolfs 
(J.  N.Y.  Ent.  Soe*,  1927  ,  35,  219— 229).— Nitrogen 
is  shown  to  play  an  important  part  in  the  formation 
of  the  embryo,  the  preparation  for  pupation,  and  the 
transformation  to  the  adult.  Fats  are  used  and  stored 
for  energy ;  they  are  not  important  at  any  critical 
stage  for  tissue-building.  The  moisture  content  is 
directly  related  to  the  rate  of  activity. 

Chemical  Abstracts. 

Permeability  of  surviving  animal  membranes. 
M.  Jowett  (Bioehem,  Z.,  1929  ,  206,  503 — 504). 
The  largo  differences  between  the  diffusion  .coefficients 
of  dextrose  in  water  and  in  animal  membranes 
(Ammon,  A.,  1928,  913)  are  due  to  the  method  of 
calculation,  C.  0.  N.  Vass. 

Effect  of  valency  of  ions  on  cellular  per¬ 
meability  to  water.  B,  Lucre  and  M.  McCutcheok 
(J,  Gen.  Physiol. ,  1929,  12,  571—580).— Unfertilised 
eggs  of  the  sea  urchin  (Arbacia  punctnlata)  washed 
with  isotonic  dextrose  solution  to  remove  ions  were 
suspended  in  hypotonic  dextrose  solution  containing 
a  complex  cobaltammine  salt  and  the  rate  of  swelling 
of  the  egg  was  followed  quantitatively  by  microscopic 
examination.  Of  the  series  of  cobaltammine  salts  of 
which  the  cation  varied  in  valency  from  1  to  6,  the 
salt  with  univalent  cation  was  less  active  than  that 
with  the  bivalent  cation  in  decreasing  the  permeability 
of  the  cell  membrane,  but  under  the  above  conditions 
salts  with  a  valency  of  two  and  upwards  are  approxi¬ 
mately  equal  in  their  activity,  the  permeability  of 
the  membrane  being  reduced  to  its  permeability  in 
sea-water,  which  appears  to  bo  a  minimum  for  the 
membrane.  If,  however,  the  permeability  is  increased 
by  adding  to  the  dextrose  solution  suitable  quan¬ 
tities  of  potassium  citrate  or  potassium  sulphate 
the  cobaltammine  salts  show  activities  increasing 
markedly  with  increase  in  the  valency  of  the  cation. 
The  salts  potassium  chloride,  potassium  sulphate, 
potassium  ferrieyanide,  and  potassium  ferrocyanide 
increase  the  permeability  of  the  cell  membrane,  the 
order  given  being  that  of  increasing  activity.  Similar 
results  were  also  obtained  with  another  series  of  salts 


600 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


containing  organic  anions,  the  valencies  of  which 
ranged  from  1  to  3.  W.  0.  Kermack. 

Biological  role  of  calcium  salts.  L.  Ambard 
and  F,  Schmid  (Compt.  rend.  Soc.  Biol.,  1928,  98, 
1220—1222;  Chem.  Zentr.,  1928,  ii,  1788).— The 
differences  between  alkali  and  calcium  chlorides  in 
the  behaviour  of  solutions  with  protein,  and  in 
affecting  the  solubility  of  glycine  etc.  are  discussed. 

A.  A.  Eldridge. 

Effect  of  salicylate  administration  on  the 
acetone  substance  content  of  the  Mood,  H.  B. 
Myers  and  C.  Ferguson  (J.  Pharm.  Exp.  Ther,,  1929. 
35,  313— 319).— Toxic  doses  of  sodium  salicylate  ad¬ 
ministered  orally  or  subcutaneously  do  not  produce 
any  marked  effect  on  the  acetone,  acetoacetic  acid,  or 
fi-hvdroxybutyric  acid  content  of  the  blood  of  rabbits. 

E.  Boyland. 

Basic  titanium  salicylate.  M.  Pickon  (J. 
Pharm.  Chiin.,  1929,  [viii],  9,  338 — 340). — Basic 
titanium  salicylate,  C6Hj(OH)*CO’OTiO‘OH,  was 
prepared  by  the  action  of  sodium  salicylate  on  the 
product  obtained  from  the  reaction  between  titanium 
chloride  and  sodium  sulphite.  The  compound  is  used 
in  skin  diseases.  B.  A.  Eagles. 

Mechanism  of  synthalin  action,  G.  Ahlgren 
(Biochem.  Z.,  1929,  206,  99 — 108). — Insulin  alone 
delays  methylene-blue  reduction  in  presence  of 
minced  muscle,  insulin + dextrose  accelerates  it ; 
synthalin  has  the  reverse  action  in  each  case.  Syn¬ 
thalin  +  insulin  and  synthalin+  dextrose  have  a 
negative  or  a  retarding  action,  but  a  mixture  of  all 
three  strongly  accelerates  the  reduction. 

J.  H.  Birkinsiiaw. 

Amount  of  reducing  substance  in  organs  of 
rabbit  with  varying  blood-sugar  content*  G. 
Peyer  (Biochem.  Z.,  1929,  206,  3 — 15). — The  reduc¬ 
ing  power  of  the  hydrolysed  tissue  of  various  organs 
of  the  rabbit  was  determined.  The  lungs  and  brain 
show  relatively  high  values  under  normal  conditions ; 
in  hyper-  and  hypo-glyc&mic  states  increased  reducing 
power  of  the  adrenals  is  observed.  In  hyper- 
glycsemia  due  to  stimulation  and  in  synthalin  con¬ 
vulsions  the  brain’s  content  of  reducing  substances 
decreases.  Lethal  doses  of  synthalin  and  insulin 
cause  a  complete  disappearance  of  the  reducing  power 
of  muscle  but  not  of  the  liver.  Various  groups  of 
muscles  show  different  reducing  powers,  but  sym¬ 
metrical  muscles  on  each  side  of  the  body  are  sub¬ 
stantially  the  same.  J.  H.  Birkinshaw. 

Influence  of  chemical  and  other  agents  on  the 
toxicity  and  antigenic  power  of  ricin*  II. 
Detoxification  of  ricin.  Ill,  Production  of 
immunity  by  means  of  ricin  and  detoxified  ricin. 
E.  B.  Carmichael  (J.  Pharm.  Exp.  Ther.,  1929,  35, 
193 — 221,  223 — 239). — II.  Bicin  as  prepared  by  the 
method  of  Osborne,  Mendel,  and  Harris  (A.,  1905,  ii, 
753)  killed  animals  after  subcutaneous  injection  in 
doses  of  0*02  mg.  per  kg.  body-weight.  This  toxicity 
was  reduced  or  completely  removed  by  oxidation  with 
potassium  permanganate  and  to  a  smaller  extent  with 
hydrogen  peroxide,  ozone,  and  the  halogens,  by 
treatment  with  Congo-red,  but  not  with  basic  stains, 
by  boiling,  or  by  exposure  to  ultra-violet  light  between 
wave-lengths  225  and  254  fip. 


III.  Boiled  solutions  of  ricin  still  retained  part  of 
their  antigenic  property,  but  ricin  solutions  oxidised 
with  large  amounts  of  potassium  permanganate  lost 
both  antigenic  and  toxic  properties.  By  careful 
oxidation  with  less  permanganate  it  was  possible  to 
destroy  the  toxicity  without  affecting  the  antigenic 
function.  E.  Boyland. 

Effect  of  hormones,  parasympathetic  drugs, 
alkaloids,  and  various  salts  on  the  hypoglycemic 
action  of  bile  acids.  A.  Taku  (J.  Biochem.  Japan, 
1928,  9,  299—319). — The  hypoglycemic  action  of 
cholic  acid  is  inhibited  by  adrenaline,  atropine,  pilo¬ 
carpine,  morphine,  cocaine,  caffeine,  calcium  chloride, 
or  magnesium  chloride,  and  promoted  by  insulin  or 
potassium  chloride ;  pituitrin  is  inactive. 

Chemical  Abstracts. 

Effect  of  cholagogues  on  the  swelling  of 
colloids.  F.  Faludi  (Magyar  Orvosi  Arch.,  1928, 
29,  444 — 446) . — Sodium  dehydrocholate  and  phenyl- 
q  uinolinecarboxylate  diminish  the  swelling  of  gelatin 
and  agar-agar,  but  a  connexion  between  this  effect 
and  the  cholagogue  activity  is  not  postulated. 

Chemical  Abstracts. 

Influence  of  substances  of  the  pilocarpine 
group  on  the  gaseous  exchanges  of  animals. 
A.  M.  Preobraschenski  (Russ.  J.  Physiol.,  1929, 12, 
45 — 58). — The  excretion  of  carbon  dioxide  and  water 
and  the  absorption  of  oxygen  in  the  rabbit  is  increased 
as  a  result  of  the  injection  of  pilocarpine  in  doses  from 
1  mg.  per  kg.  body -weight.  In  large  doses  (10  rug. 
per  kg.),  this  general  increase  is  maintained,  but  the 
oxygen  absorption  does  not  increase  proportionately 
to  the  increased  excretion  of  water  and  carbon 
dioxide.  Arecoline  in  doses  of  0*1—1  mg.  gives  results 
similar  to  those  obtained  with  pilocarpine,  but  the 
general  increase  of  all  components  with  increasing 
dosage  is  more  proportionately  interrelated.  With 
both  drugs  the  excretion  of  water  is  the  most  marked. 
Physostigmine  in  doses  of  0*1 — 1  mg.  causes  an 
increased  excretion  of  carbon  dioxide,  but  the  excre¬ 
tion  of  water  and  the  absorption  of  oxygen  decrease. 

F,  C.  Happold, 

Role  of  the  tertiary  amine  group  in  the  dipiper¬ 
idine  nucleus.  A.  Hazard  and  M.  Polonovski 
(Compt,  rend.,  1929,  188,  822 — 824). — Intravenous 
injection  of  granatoline  in  dogs  causes  a  peripheral 
vaso-eonstriction  which  is  not  due  to  an  enhanced 
excretion  of  adrenaline,  since  the  same  phenomena 
occur  in  animals  from  which  the  suprarenal  glands 
have  been  removed.  N -Methylgranatoline  shows  a 
similar  action  and  its  effect  on  the  intracardiac  end¬ 
ings  of  the  vagus  is  greater.  These  properties,  how¬ 
ever,  are  not  possessed  bv  A7- methyl  granatoline  oxide. 

G.  A.  C.  Gough. 

Effect  of  ergotamine  on  experimental  hyper- 
glycsemia.  G.  Eda  (J.  Biochem.  Japan,  1928,  9, 
285— 297) — Experimental  hyperglycsem  ia 

reduced,  frequently  to  hypoglycemia,  by  subcu¬ 
taneous  injection  of  ergotamine. 

Chemical  Abstracts. 

Effect  of  ergotamine  on  blood-sugar  level. 
L.  B.  Shpiner  (Amer.  J.  Physiol.,  1929,  88,  245 
250), — Intramuscular  administration  of  ergotamine 
prevents  the  development  of  an  adrenaline  hyper- 
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glycseraia  and  glycosuria.  It  lowers  the  blood-sugar 
and  eliminates  the  glycosuria  in  dogs  which  have  been 
partly  depancreatised  and  given  thyroid  extract. 

B.  A,  Eagles. 

Poisoning  by  bittersweet  (Solatium 
canmm)*  H.  Lowe  (Analyst,  1929,  54,  153 — 154). 
— Examination  of  the  stomach  contents  of  a  dead  foal 
showed  the  presence  of  0  085  g.  of  a  mixture  of 
solanine  and  solanidine  in  250  g.  of  stomach  content, 
0*069  g.  of  mixed  solanine  and  solanidine  being  found 
in  100  g.  of  stomach  content  of  cows  poisoned  by 
eating  bittersweet.  No  solanine  was  found  in  the  dung 
of  the  affected  cows,.  D.  G.  Hewer. 

Locus  of  action  of  antipyretics  (quinine  and 
similar  compounds).  O.  Girndt  (Arch.  exp. 
Path.  Pharm.,  1929,  140,  91 — 117). — When  applied 
directly  to  the  mid-brain  in  equal  doses,  quinine  is  as 
active  as  antipyrine  in  lowering  the  temperature  of 
an  animal  in  fever  as  the  result  of  mid-brain  puncture 
or  of  B.  coli  infection.  Eueupin  has  no  antipyretic 
action.  Plasm o quin  exerts  no  antipyretic  action, 
when  administered  intraeerebrally  and  is  active 
when  applied  subcutaneously  in  an  almost  toxic  dose. 

W.  0.  Keemack. 

Influence  of  diuretics  on  the  oxygen  con¬ 
sumption  of  the  Starling  kidney  preparation.  H. 
Gremels  (Arch.  exp.  Path.  Pharm.,  1929, 140,  205 — 
219). — The  isolated  kidney  perfused  according  to 
Starling's  technique  consumes  oxygen  at  the  rate  of 
40 — 100  c.c,  per  kg.  per  min.  This  rate  is  increased 
when  a  diuresis  is  caused  by  purine  bases,  salyrgan, 
novasurol,  strophanthin,  and  digitoxin,  but  no 
significant  change  takes  place  during  sodium  chloride 
diuresis  nor  after  the  administration  of  thyroxine. 
The  rate  of  oxygen  consumption  is  decreased  by  the 
action  of  the  posterior  lobe  of  the  pituitary,  and  it 
runs  parallel  with  the  excretion  of  nitrogen. 

W.  0.  Keemack. 

Scilla  glucosides.  W.  Grab  (Arch.  exp.  Path. 
Pharm.,  1929,  140,  355— 379).— A  study  of  the 
pharmacological  action  of  seillarciwl  and  -B  and  of 
sc  ilia  rid  in- ri  and  B .  B.  A.  Eagles. 

Ch’an  Su,  the  dried  venom  of  the  Chinese  toad. 
K.  K.  Chen  and  H.  Jensen  (J.  Amer.  Pharm.  Assoc., 
1929,  18,  224—251). — The  history  and  general 
characteristics  of  the  dried  venom  of  the  Chinese  toad 
m  given  and  the  following  substances  have  been 
isolated :  cholesterol  containing  0*2%  of  ergosterol ; 
bufagin,  m,  p.  217° ;  a  nitrogenous  compound^  m.  p. 
290°,  which  is  more  toxic  than  bufagin,  and  adrenaline, 
m.  p.  212°.  The  powdered  material  contains  5*04% 
of  water,  1-09%  of  volatile  matter,  and  3*10%  of  ash 
and  the  alcoholic  extract  is  very  toxic  to  animals, 
causing  a  marked  rise  of  blood-pressure  soon  followed 
by  death.  E.  H.  Shakples. 

Determination  of  small  amounts  of  alcohol  in 
the  human  subject.  J.  Evans  and  A.  0.  Jones 
(Analyst,  1929,  54,  134 — 141). — Southgate's  appar¬ 
atus  for  determining  alcohol  in  urine  is  described; 
the  process  allows  of  the  use  of  only  2  c.c.  of  urine, 
which  are  slowly  evaporated  at  80°  in  a  current  of  air 
previously  washed  in  sulphuric  acid.  The  air-alcohol 
mixture  is  passed  through  15  c.c.  of  02 AT-potassium 
dichromate  solution,  wherein  the  alcohol  is  oxidised 


to  acetic  acid.  The  unreduced  dichromate  is  deter¬ 
mined  by  causing  it  to  liberate  iodine  from  potassium 
iodide.  The  alcohol  concentration  in  the  urine  is  at 
its  maximum  II  hrs.  after  consumption  and  falls 
at  the  rate  of  about  12  mg.  per  hour  per  100  g.  of 
blood.  If  the  sample  of  urine  has  been  excreted  at 
the  maximum  alcohol  point,  96  c.c.  of  absolute  alcohol 
(235  c.c.  of  whisky ;  1920  c.c,  of  beer)  correspond  -with 
200  mg.  of  alcohol  per  100  c.c.  of  urine ;  Le,,  mg.  of 
alcohol  per  100  c.c,  x  0*04137  for  whisky  gives  fluid  oz. 
consumed,  or  x  0*0190  for  beer  gives  pints.  Analytical 
verification  for  the  method  was  obtained  by  checking 
against  a  solution  of  pure  alcohol  and  in  urine  after 
different  times  following  the  consumption  of  known 
quantities  of  alcohol.  1).  G.  Hewer. 

Effect  of  anaesthesia  and  of  decerebration  on 
the  lactic  acid  and  glycogen  of  mammalian 
muscle.  J.  C.  Hinsey  and  H.  A.  Davenport  (Amer. 
J.  Physiol.,  1920,  88,  286— 293).— The  blood-lactic 
acid  level  of  decerebrate  cats  is  higher  than  that  of 
normal  cats.  In  10  out  of  14  experiments  the  lactic 
acid  content  of  the  tonic  gastrocnemius  was  higher 
than  that  of  the  atonic  one.  The  glycogen  contents 
were  essentially  the  same.  B.  A.  Eagles. 

Combination  of  some  narcotics  with  tissues 
rich  and  poor  in  lipins.  S.  Loewe  and  P.  Molt- 
avko-Vyssotski  (Biochem.  Z.,  1929,  206,  194—211), 
— The  amount  of  chloral  or  bromal  hydrate  adsorbed 
by  minced  tissue  (brain  and  muscle)  from  the  sur¬ 
rounding  solution  at  equilibrium  was  determined. 
A  correction  was  applied  for  swelling.  Brain  takes  up 
more  of  the  narcotic  than  muscle,  but  it  is  undecided 
whether  the  process  is  one  of  partition  or  adsorption. 

J.  H.  BntKINSHAW. 

Muscle  poisons  causing  contraction,  I. 
Novocaine  antagonism,  K.  Zi PE  (Arch,  exp.  Path. 
Pharm.,  1929,  140,  56 — 90). — The  pharmacological 
actions  of  caffeine,  quinine  hydrochloride,  Nile-blue 
sulphate,  metliylene-blue  hydrochloride,  and  o-nitro- 
aniline  in  the  isolated  sartorius  muscle  of  the  frog 
have  been  investigated  both  singly  and  in  presence  of 
other  organic  and  inorganic  cations.  Certain  local 
anaesthetics  and  atropine  exert  an.  antagonistic  action, 
decreasing  or  abolishing  the  effects  of  the  above  com¬ 
pounds.  Base  exchange  appears  to  play  an  important 
role  in  producing  the  observed  phenomena. 

W.  0.  Kekmack. 

Arsine  poisoning.  E.  Meyer  and  W,  Heubner 
(Biochem.  Z„  1929,  208,  212— 222).— In  a  fatal  case 
of  arsine  poisoning,  no  methmmoglobin  was  detected 
in  the  blood,  but  hemoglobin  was  present  in  con¬ 
nective  tissue.  The  arsenic  content  of  liver  and 
kidneys  was  0*1  g.,  equally  divided  between  the  two 
organs.  The  respective  percentages  on  organ  weight 
were  3  mg.  and  10  mg. 

In  a  non-fatal  case  the  blood-plasma  contained 
1 3  mg.  -  %  of  arsenic  and  the  blood-cells  none.  Haemo¬ 
globin  and  methsemoglobin  were  present  in  the  urine. 
The  blood  was  free  from  methsemoglobin,  but  after  a 
few  minutes  in  the  air  meihsemoglobin  was  detected 
in  the  hsemolytie  plasma  but  not  in  the  corpuscles.  In 
non-fatal  cases  a  portion  of  the  arsenic  present  in  the 
body  is  slowly  excreted  in  the  urine.  The  symptoms 
of  arsine  poisoning  are  given.  J.  II.  Bxrkinshaw. 
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Action  of  chlorine  on  men  poisoned  by  toxic 
smokes.  D.  C.  Walton  and  W.  A.  Eldridge  (J. 
Pharm.  Exp.  Ther.,  1929,  35,  241 — 256). — The  toxic 
and  irritant  smokes,  diplienylehioroarsine,  diphenyl - 
cyanoarsine,  and  diphenylaminechloroarsine  loso  their 
imtant  property  on  chlorination.  Patients  suffering 
from  the  irritant  effects  of  these  compounds  are 
relieved  by  inhaling  chlorine.  E.  Boyland. 

Buffer  antiseptics.  I.  General.  II.  Phenol- 
activity,  -capacity,  and  -buffer  effect.  J.  K. 
Gjaldbaek  (Dansk  Tidsskr.  Farm.,  1929,  3,  10 — 28, 
29 — 75). — I.  Buffer  antiseptics  are  substances  which 
contain  a  supply  of  an  active  antiseptic  in  a  more 
or  less  inactive  form,  and  can  transfer  the  active 
substance  to  water,  tissue  juices,  etc.,  with  which 
they  are  brought  in  contact.  The  terms  A-activity, 
A- capacity,  and  A-buffer  power  are  introduced.  The 
A-activity  is  the  concentration  of  the  antiseptic  in 
an  aqueous  solution  which  is  in  equilibrium  with  the 
buffer  antiseptic,  A- capacity  is  the  total  amount  of 
removable  antiseptic,  in  g.  per  100  g.  of  buffer  anti¬ 
septic,  and  the  A  -  buffer  power  the  ability  of  the 
antiseptic  to  maintain  a  certain  activity.  In  a  buffer 
antiseptic,  the  total  concentration  of  the  antiseptic 
(active  and  inactive  form)  must  be  greater  than  the 
A-activity,  and,  when  the  antiseptic  is  partly  removed, 
the  A-activity  must  decrease  to  a  smaller  extent  than 
does  the  A- concentration .  Sodium  silver  thiosulphate 
is  an  example  of  a  chemically- bound  buffer  anti¬ 
septic.  The  silver  ion  is  the  active  antiseptic,  and 
when  the  silver  ions  are  removed  from  the  solution 
further  liberation  of  silver  ions  takes  place. 

II.  Solutions  of  phenols  etc.  in  glycerol,  ethyl 
alcohol,  and  certain  oils  furnish  examples  of  buffer 
antiseptics  in  which  the  buffering  is  due  to  the  greater 
solubility  of  the  phenol  in  the  solvent  than  in  water. 
The  author  has  studied  the  buffer  effect  of  phenol  in 
oils,  ointments,  and  camphor  by  measuring  the  co¬ 
efficients  of  distribution  of  the  phenol  between  the 
antiseptic  solvent  and  water.  The  solvents  can  be 
divided  into  two  groups ;  in  the  first  the  buffer  effect 
remains  constant  during  the  process  of  phenol  dis¬ 
charge,  in  the  second  there  is  an  increase  in  buffer 
action,  since  the  partition  coefficient  increases  with 
a  decreasing  concentration  of  the  phenol  in  the  non- 
aqueous  phase.  F.  C.  Happold. 

Reaction  kinetics  in  the  maeroheterogeneous 
medium.  S.  J.  Przylecki  (Biochem.  Z.,  1929, 
206,  60 — 98). — A  theoretical  discussion  of  the  factors 
governing  the  activation  of  reactions,  with  special  refer¬ 
ence  to  the  effect  of  structure.  J.  H.  Birkinshaw. 

Enzyme  processes.  Action  of  amylase.  Y. 
Schaeffer  (Compt.  rend.  Soc.  Biol.,  1928,  98,  1491 — 
1494 ;  Chem.  Zentr.,  1928,  ii,  1673). — The  maximum 
yield  of  sugar  was  70% ;  the  speed  of  its  production 
exhibits  several  maxima  and  minima. 

A.  A.  Eldridge. 

Changes  in  the  activity  of  the  intestinal  juice 
enzymes  depending  on  the  kind  of  food.  I. 
Amylolytic  enzyme.  S.  V.  Andreyev  and  S.  I. 
Georgievski  (Zhur.  exp.  Biol.  Med.,  1928,  10,  169— 
179). — The  amylolytic  action  of  intestinal  juice  varies 
according  to  the  starch  content  of  the  food. 

Chemical  Abstracts. 


Alleged  salt-hydrolysis  of  starch.  N.  Maly- 
schev  (Biochem.  Z.,  1929,  206,  401 — 409). — Takane’s 
results  (A.,  1926,  1059)  wero  confirmed.  Even  in 
non-sterilised  solutions  hydrolysis  occurred  only  in  a 
few  examples.  Treatment  of  the  starch  solution  with 
air  or  with  pure  oxygen  did  not  accelerate  hydrolysis, 
as  stated  by  Biedermann  (A.,  1923,  i,  655). 

G.  C.  N.  Vass. 

Glycolysis  in  muscle  and  other  tissues.  E.  M. 
Case  (Biochem.  J.,  1929,  23,  210— 2 IS). —Brain, 
kidney,  muscle,  and  blood-corpuscles  activate  the 
production  of  lactic  acid  from  dextrose  by  muscle 
extract  (cf.  Meyerhof,  A.,  1927,  590).  Grinding, 
filtering,  or  any  process  which  destroys  or  removes 
intact  cells  has  a  corresponding  effect  in  diminishing 
the  activating  power  of  the  tissue.  In  the  presence 
of  0-002 il/ -potassium  cyanide  the  activation  of  glyco¬ 
lysis  by  brain  is  not  inhibited ;  kidney  glycolysis  is, 
on  the  other  hand,  prevented  by  this  concentration 
of  cyanide.  The  activation  of  the  system  muscle + 
dextrose  by  yeast,  brain,  or  lddney  is  unaffected 
by  cyanide.  The  hydrolysis  of  phosphoric  ester  is 
prevented  when  muscle- extract  is  acting  on  dextrose 
in  the  presence  of  brain  or  kidney  on  addition  of 
fluoride.  When  yeast  is  employed  as  activator,  fluoride 
prevents  even  the  synthesis  of  hexosephosphate  from 
dextrose.  Phloridzin,  phloroglucinol,  amygdalin,  and 
salicin  have  no  effect  on  the  activating  action  of 
yeast  on  glycolysis  (cf.  Dann  and  Quastel,  A.,  1928, 
329).  Cell-free  extracts  of  Rous  chicken  sarcoma  do 
not  contain  this  activator.  Suspensions  of  the  com¬ 
paratively  uninjured  sarcoma  tissue  possess  this 
power.  S.  S.  Zilva. 

Significance  of  iron  in  biological  oxidation. 
I.  Role  of  ferrous  salts  as  aldehydase.  II. 
Role  of  ferrous  salts  as  oxido -reductases  for 
various  organic  substances.  K.  Ando  (J. 
Biochem.  Japan,  1928,  9,  1S7 — 199,  201—214).— 
Similarities  in  action  between  Sckardinger’s  enzyme 
and  ferrous  salts  suggest  that  the  former  is  an  organic 
iron  compound.  It  is  supposed  that  the  enzyme* 
like  ferrous  sulphate,  attacks  a  molecule  of  water, 
transferring  activated  hydrogen  to  the  acceptor  and 
oxygen  to  the  donator.  Experiments  using  methylene- 
blue  show  that  inorganic  ferrous  salts  act  as  alde- 
hydases.  Organic  substances  which  are  easily  oxidised 
in  vivo  are  good  donators  for  ferrous  salts  or  for  the 
methylene-blue  system.  Lecithin  and  the  higher 
fatty  acids  are  powerful  accelerators. 

Chemical  Abstracts.  . 

Occurrence  of  a  citric-dehydrogenase  in 
cucumber  seeds  and  its  application  to  a  sensitive 
biological  colour  reaction  for  citric  acid.  T. 
Thunberg  (Biochem.  Z.,  1929,  206,  109 — 119).— A 
phosphate  extract  of  cucumber  seeds  contains  an 
extremely  sensitive  citric-dehydrogenase  which  pro¬ 
duces  the  maximum  decolorising  velocity  by  the 
Thunberg  methylene-blue  technique  in  presence  of 
less  than  0*01  mg.  of  citric  acid.  From  this  a  method 
of  testing  for  small  amounts  of  citric  acid,  e.g.,  111 
milk,  is  developed.  J.  H.  Birkinshaw. 

Dehydrogenation  of  lactic  acid.  A.  Hahn,  E. 
Fischbach,  and  W.  Haarmann  (Z.  Biol.,  1929,  88, 
516 — 522). — The  study  of  the  dehydrogenation  of 
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lactic  acid  (lithium  salt)  to  pyruvic  acid  by  minced 
muscle  preparations  is  continued  {A.,  1928,  1281), 
The  reaction  can  take  place  with  washed  muscle 
preparations  without  the  addition  of  methylene*blue, 
but  it  is  greatly  enhanced  by  such  addition.  Un¬ 
washed  muscle  pulp  gives  a  much  greater  yield  of 
pyruvic  acid,  and  maximum  dehydrogenation  takes 
place  when  methylene-blue  is  added  to  such  a  system 
in  excess.  Dehydrogenation  is  also  observed  under 
anaerobic  conditions  without  the  addition  of  a 
hydrogen  acceptor.  IP.  C.  Habpoid. 

Influence  of  structure  on  the  kinetics  of  des- 
molases.  II.  Uriease.  Systems  uricase-uric 
acid-liver  and  kidney  pulp.  S.  J.  Pbzyxecki  (Z, 
physiol  Chem.,  1929,  181,  234 — 254;  cf.  A.,  1928, 
1055). — The  change  in  velocity  of  decomposition  of 
uric  acid  by  the  uriease  of  tissue  pulp  on  disintegration 
is  investigated  with  and  without  addition  of  1%  of 
propyl  alcohol,  three  sets  of  experiments  being  carried 
out  using  the  whole  pulp  and  the  fine  and  coarse 
particles  thereof,  in  each  case  the  pulp  being  used 
after  mincing,  and  also  after  grinding  with  sand, 
freezing  at  —12°,  and  after  both  these  treatments. 
Both  the  mechanical  disintegration  and  the  presence 
of  alcohol  caused  considerable  acceleration  of  the 
reaction.  Disintegration  caused  an  increased  adsorp¬ 
tion  of  uric  acid  by  the  tissue,  and  addition  of  alcohol 
in  all  cases  a  considerable  elution  of  uric  acid.  Most 
of  the  uriease  is  present  in  the  adsorbed  condition. 
Addition  of  alcohol  to  the  pulp  causes  elution  of 
about  12*6%  of  the  enzyme.  Addition  of  uric  acid 
also  causes  a  slight  elution  and  addition  of  both 
alcohol  and  uric  acid  liberates  about  30%  of  the 
enzyme.  Both  adsorbed  and  eluted  uriease  are  active. 
Alcohol  besides  eluting  uric  acid  and  enzyme  also 
accelerates  the  penetration  of  uric  acid  into  the  range 
of  action  of  uriease  by  increasing  cell  permeability. 

F.  W.  Clutterbuck, 

Mechanism  of  the  action  of  oxidising  catalysts, 
L.  Stern  (Compt.  rend.  Soc.  Biol,  1928,  98,  1288 — 
1290 ;  Ohem,  Zentr.,  1928,  ii,  1673— 1674}.— Oxydones 
are  differentiated  from  oxidases  by  the  fact  that  they 
function  only  in  presence  of  active  oxygen,  which 
cannot  be  replaced  By  another  hydrogen  aeeeptox*. 

A.  A,  Eldrxdge. 

Biolunoinescence.  VII.  Solubility  of  Cypri- 
lueiferin  in  organic  solvents.  S.  Kan  da 
(SeL  Papers  Inst.  Phys,  Chem.  Res.  Tokyo,  1929,  10, 
91 — 98). — Cypridina  lueiferin  after  it  has  been  purified 
by  dissolution  in  methyl  alcohol  and  in  ethyl  alcohol 
becomes  soluble  in  benzene,  ether,  light  petroleum, 
and  chloroform,  although  in  the  crude  state  it  does 
not  dissolve  in  these  solvents.  The  insolubility  of 
crude  lueiferin  in  benzene  is  possibly  due  to  association 
nitk  protein,  from  which  it  is  separated  by  the  treat¬ 
ment  with  alcohol  The  benzene  solution  contains 
active  lueiferin  for  about  1  month,  whereas  the  ether 
solution  loses  its  power  to  produce  light  when  added 
to  a  luciferase  solution  in  a  few  hours. 

W.  O.  Kermack. 

Specific  inhibitions  of  lipase,  especially  by 
fluoride.  P.  Rothschild  (Biochem.  Z.,  1929,  206, 

1 86-— 193). — Fluoride  produces  a  marked  inhibition 
of  liver-lipase  action  oh  various  esters  which  becomes 


stronger  with  increasing  acidity.  The  action  is  revers¬ 
ible,  Arsenite  produces  strong  inhibition  which  is, 
however,  slightly  less  at  lower  pK  values.  Certain 
heavy  metals  have  the  same  effect  independent  of 
but  in  all  these  cases  the  action  is  irreversible. 

J,  H.  BmKINSHAW. 

Influence  of  various  substances  on  lipase 
action.  R.  F.  Corran  (Biochem.  J.,  1929,  23, 
188 — 194). — In  low  concentration  lecithin  and  chole¬ 
sterol  act  slightly  and  to  the  same  extent  as  augmenters 
of  lipolysis.  The  values  of  the  augmentations  fall 
with  increasing  concentration.  The  influence  of 
sodium  and  potassium  chlorides  is  only  slightly 
augmentative.  Calcium  chloride  acts  as  an  inhibitor. 
Ionic  lead  acts  as  an  augmenter  towards  lipase  in 
the  presence  and  in  the  absence  of  serum.  Copper 
and  mercury  under  the  same  conditions  act  as  in¬ 
hibitors.  The  albumin-pseudoglobulin  fraction  of 
blood-serum  possesses  more  than  80%  of  the  co- 
enzymic  activity  exhibited  by  serum.  S.  S.  Zilva, 

Preparation  and  use  of  the  bone  phosphatase. 
M.  Maryland  and  R.  Robison  (Biochem.  J.,  1929, 
23,  237 — *242). — Tlxe  enzyme  is  best  prepared  from 
the  bones  of  young  growing  rachitic  rabbits  by  extrac¬ 
tion  with  chloroform,  water  during  7—10  days,  the 
bones  being  first  split  longitudinally  and  the  marrow 
removed.  Evaporation  of  the  filtered  extracts  in 
evacuated  desiccators  over  sulphuric  acid  yields 
5 — 8  mg.  of  dry  solid  per  c.c.,  no  loss  of  activity 
occurring  during  this  process.  Purification  can  be 
carried  out  (a)  by  precipitation  with  a  mixture  of 
alcohol  and  ether  yielding  a  stable  preparation  which 
possesses  the  original  activity ;  (b)  by  removal  of  a 
protein  by  precipitation  at  its  isoelectric  point  ($%  5*8) ; 
(c)  by  dialysis  through  a  collodion  membrane  pre¬ 
viously  immersed  for  24  hrs.  in  95%  alcohol  or  by 
ultrafiltrafcion  in  a  Bechhold  filter  through  a  collodion 
disc  of  similar  porosity  which  yields  an  inactive 
filtrate  containing  the  whole  of  the  phosphate.  No 
evidence  of  the  presence  of  a  co-enzyme  was  obtained. 
No  purification  of  the  enzyme  by  means  of  specific 
adsorption  using  kaolin,  calcium  phosphate,  or  alumin¬ 
ium  hydroxide  prepared  by  the  method  of  Willstatter 
and  Kraut  was  obtained.  The  application  of  this 
method  to  the  hydrolysis  of  hexosediphosphoric  acid 
and  the  properties  of  the  hexose  so  obtained  are 
discussed.  S.  S.  Zilva. 

Digestion  of  lecithin  by  pancreatic  enzymes. 
S.  A.  Portis  (J.  Amer.  Med.  Assoc.,  1928,  91,  1248— 
1250). — Normal  duodenal  contents  digest  lecithin, 
whilst  gastric  contents  do  not.  The  action  is  depressed 
in  cardiac  decompensation  and  untreated  gastric  ulcer, 
but  not  in  pregnancy.  Chemical  Abstracts. 

Enzymic  hydrolysis  of  keratin  with  the  juice 
of  the  crop  of  Asiur  palmnbarius  (hawk)  and 
Vuttuv  nmtmehns  (vulture).  R,  Stankoyic,  V. 
Arnovljevic,  and  P,  Matavulj  (Z.  physiol  Chem., 
1929,  181,  291 — 299). — The  crop  juice  of  these  birds 
hydrolyses  pure  keratin,  the  action  being  enzymic. 
The  enzyme  system  is  destroyed  by  heating  for  0*5  hr. 
at  95°.  The  juice  also  liberates  amino-acids  from 
homy  tissue.  Keratin  olyais  proceeds  more  quickly 
in  the  crop  of  the  bird  than  in  vitro . 

P.  W.  Clx^tterbtjck. 
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Specific  action  of  enzyme  complexes  in  fission 
of  polypeptides.  E.  Abderhalden  and  F.  Reich 
(Fermentforseh.,  1929,  10,  319 — 329;  cf.  this  vol., 
177). — By  usual  methods  are  obtained  glycyl-dl-leucyl- 
$-alanine  (I),  m.  p.  160°  (from  chloroaeetyl-dl-leucyl- 
P- alanine ,  in.  p.  124 — 126°),  p-a lanyl-d \-Uucine  (II), 
m.  p.  245 — 246°  (decomp.),  $-alanylglycyl-d\-leucine 
(III),  decomp.  125°,  and  B-ala7iyl-dl-leucylglycyl-dl- 
leucine  (IV),  decomp.  125°.  With  the  exception  of 
II,  all  are  hydrolysed  by  jV-sodium  hydroxide  at 
37 — 40°,  I  more  rapidly  than  the  isomeric  III.  Hone 
is  hydrolysed  by  erepsin,  but  IV  is  attacked  by 
trypsin-kinase  {pH  8*2)  at  37°.  $-Iodopropionylglycyl- 
dl -leucine,  m.  p.  170°  (containing  a  little  of  the 
p-ehloro-compound ) ,  is  unattacked  by  trypsin-kinase. 

J.  W.  Barer. 

Specific  action  of  enzyme  complexes  in 
fission  of  polypeptides.  E.  Abderhalden  and 
F.  Schweitzer  (Fermentforseh.,  1929,  10,  341—364). 
— In  continuation  of  the  investigation  of  Abderhalden 
and  Schwab  (this  vol.,  176)  the  hydrolysis  of  the 
following  polypeptides  and  their  derivatives  (prepared 
by  usual  methods)  with  N- sodium  hydroxide,  erepsin 
(piL  7*8),  and  trypsin-kinase  (pa  8*4)  at  37°  has  been 
studied.  No  polypeptides  containing  a  free  glycine 
carboxyl  group  are  attacked  by  trypsin-kinase, 
although  some  of  their  acyl  derivatives  suffer  fission. 
The  following  are  hydrolysed  by  trypsin -kinase,  blit 
not  by  erepsin  :  the  benzoyl,  m.  p.  175°  (decomp.), 
phenylur  ethane,  m.  p.  185°  (corr.),  and  naphthalene - 
2- sulphonyl,  m.  p.  175°  (decomp.),  derivatives  of 
dl-le ueylglyeylglycinc  (I),  whilst  the  reverse  is  the  ease 
with  (I),  glyc3Tl-dfphenylalanine  (II)  (naphthalene- 
2-sulphonyl  derivative  hydrolysed  by  trypsin-kinase), 
diglycyl-dZ-phenylalanine  (III),  tfZ-phenylalanyl- 
glycine  (IV),  dZ-phenylalanylglyx^lgtyeine  (V),  dl- 
phenylalanyldiglycylglycme  (VI),  m.  p.  207°  (decomp.) 
[phenylurethane,  in.  p.  296°  (cleeomp.),  which  is  not 
attacked  by  trypsin-kinase]  [from  fi-phenyl-oc-bromo- 
prop ionyld iglycylglycm e ,  m.  p.  278 — 279°  (decomp.)], 
and  dZ-leucylglyeyi-tfZ-phenylalanine  (VII),  m.  p.  235° 
(corr.,  decomp. ;  lit.  gives  225 — 228°).  The  following 
are  hydrolysed  by  erepsin  and  somewhat  less  readily 
by  trypsin-kinase :  diglycylglycyl-dl-plienylalanine 
(VIII),  m.  p.  223°  (decomp.)  [from  chloroacetyldi- 
glycyl-dl-phenylalanine,  m.  p.  184—185°  (decomp.), 
which  is  not  attacked  by  trypsin-kinase],  dl -phenyl- 
alanyllriglyctjl-dl-phen  ylalanine  [from  $~phenyl-v.- 
bromopropionyltriglycyl-dhphenylalanine,  m.  p.  187° 
(decomp.)],  dl-phenylalanylglycyl-dl-leucine  (IX),  m.  p. 
210°  (decomp.)  (from  d  1  -$-phenyl-<x.-b  rom  opr  op  ionyl  - 
glycyl- d  1-Ze ucin e ,  m.  p.  161°,  which  is  hydrolysed  by 
trypsin-kinase),  dl-phenyManytylycyl-<&-phenylalanine 
(X),  m.  p.  236°  (decomp.)  (from  dl- ^-phenyl- a-bromo- 
propionylglycyl-dl-phenylalanine,  m.  p.  174—175°,  not 
hydrolysed  by  trypsin-kinase).  eZZ-p-Phenyl-oc-bromo- 
propionyl-dZ-pheii3Tlalanine  is  hydrolysed  by  trypsin- 
kinase.  Of  these  various  derivatives  I  (and  its  three 
derivatives)  to  X  are  all  hydrolysed  by  A-sodium 
hydroxide.  *  J.  W.  Baker. 

Relationship  between  substrate  and  enzyme. 
Influence  of  erepsin  and  trypsin-kinase  on 
polypeptides  and  related  compounds.  E.  Abder¬ 
halden  and  H.  Brockmann  (Fermentforseh.,  1929, 


10,  330 — 340). — The  conclusions  previously  reached 
(this  vol.,  180)  are  confirmed  by  the  action  of  trypsin- 
kinase  and  erepsin  on  the  following  polypeptides  and 
their  derivatives,  which  are  prepared  by  usual  methods. 
dl-Leucj/ltriglycylaniline ,  m.  p.  202 — 203°  (oily  picraic) 
[from  dl-Qc-bromoisohexoyUriglycylaniline,  m.  p.  229— 
230°  (decomp.)],  and  glycyl-dZ-a-aminobutyryl-cZZ-a- 
aminobutyric  acid  are  attacked  by  erepsin  (pR  7*8), 
but  not  by  trypsin-kinase  (pn  8*4)  at  38°.  dZ-a-Bromo* 
propionyl-cZZ-a-aminobutjnyl-eZZ-  a-aminobutyrie  acid, 
dl-  a-bromopropionyl-Z-leucylgtycyl-d-alanine,  chloro- 
acetyl  -d-  alany  1 -Z-  le  ucylglycy  1-fZ-  alanine ,  and  d-oe -broma- 
xsohexoylglyeyl-d-alanyl- l-leucylglycyl-d-alanine,  m.  p. 
206—207°,  are  all  attacked  by  trypsin-kinase,  but  not 
by  erepsin,  whilst  dZ-alanyl-cZZ-a-aminobutyryl-dZ-ot* 
aminobutyric  acid  is  attacked  by  both  enzymes.  The 
following  are  not  hydrolysed  either  by  erepsin  or 
trypsin -kinase  :  chloroaeetyl-dZ- a-aminobutyryl-cZZ-  *- 
aminobutyric  acid,  eZZ-a-bromozsohexoyldi-  and  -hexa- 
gl3Tcylglycine,  bulyryldiglycylglycinc,  m.  p.  231—232°, 
and  ]$-nielJiyl-dl4eucyldiglycylglycine,  m.  p.  238°  (de¬ 
comp.).  Trypsin-kinase  has  no  action  on  chloro- 
aeetamidobenzoie  acid.  Both  dZ-alanyldecarboxy- 
dZ-Ieucine  and  dZ-alanylcolamine  are  hydrolysed  by 
yeast  extract  (pK  8*0).  ButyryUriglycylanilme ,  m.  p. 
231 — 232°,  is  prepared.  All  in.  p.  are  corrected. 

J.  W.  Baker. 

Relationship  between  substrate  and  enzyme. 
Influence  of  erepsin  and  trypsin-kinase  on 
polypeptides  and  related  compounds.  E.  Abder¬ 
halden  and  E.  Schwab  (Fermentforseh.,  1929,  10, 
305 — 3 IS). — Further  information  on  the  reasons  for 
the  specific  action  of  enzymes  is  sought  by  a  study  of 
the  action  of  trypsin-kinase  and  erepsin  on  a  large 
number  of  polypeptides,  their  acyl  and  lialogenoacyl 
derivatives.  The  action  of  these  enzymes  has  no 
relation  to  the  length  of  the  chain,  since  dl-phenyl- 
alanyl-l- tyros  ine,  sintering  254°,  decomp .  269 — 270°,  and 
Z-tyrosyl-Z-tyrosine  are  attacked  trypsin-kinase  and 
not  by  erepsin,  the  reverse  being  the  case  with  the 
longest  known  polypeptide  (19  amino-acids).  The 
following  lialogenoacyl  derivatives  (none  of  which  is 
attacked  by  erepsin)  are  hydrolysed  by  trypsin- 
kinase  :  ehloroacetyl-Z-leucylglycine,  -glyeyl-dZJeuc- 
ine,  -diglycyl-cZZ-leucine,  -d- a-aminobutyTic  acid,  -Z-«- 
aminobutyric  acid  (slightly^,  -cZZ- valine,  -Z-leucine, 
-eZ-phenylalanine  (slightly),  -3  :  5-dibromo-eZZ-tyrosine, 
cZZ-a-bromoZsohexoyl-triglycyl-cZZ-leucine,  -glycyWZ- 
leucine,  Z-bromoisohexoylglycyl-Z-leiicme,  di-dZ-a- 
bromopropionyl  - 1  -  cystine,  p  -  chlorobutyrylglycyl  -  dl  - 
leucine,  m.  p.  139°,  -dl -phenylalanine,  m.  p.  130" 
(slightly),  -glycyl-dl-phenylalanine,  m.p.  174°  (slightly), 
dl-  a  -  bromopropionyl  -  dl  -  phenylalanine,  -  glycyl  *  dl  - 
phenylalanine,  (cf.  also  Waldschmidt-Leitz  and 
others,  A.,  1928,  1401 ;  Abderhalden  and  Schwab, 
this  vol.,  176),  whilst  the  following  are  unattacked : 
chloroacetyl-glycylglycine,  -cZ-leueine,  dZ-a-bromo?so- 
valeryl-glycine,  -glycylglyeine,  dl~ K-bromoisohexoyh 
glycine,  -glycylglyeine,  -dl-  a-aminohexoie  acid,  -dl- 
phenylalanine,  -Z-tyrosine.  The  action  of  trypsin- 
kinase  on  the  halogenoaeyl  derivatives  of  polypeptides 
containing  leucine  and  glycine  diminishes  with  an 
increasing  number  of  glycine  residues.  The  following 
acyl  derivatives  of  amino- acids  are  attacked  by 
trypsin -kinase ;  formyl-Z-leueine,  -Z-phenylalanine, 
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-eft-tyrosine,  earbomethoxyformyl-J-tyrosine,  palm- 
ityl-l-phenylalanine,  and  stearyl-d-glutamic  acid, 
whilst  the  following  are  not  attacked  :  formyl-cft- 
valine,  -d-leucine,  -aft-norleueine,  -ft- isoleucine,  -ftZ-a- 
ammoheptoic  acid,  -ft-phenylalanine,  and  carbo- 
inethoxyft-tyrosine .  It  is  eoiicluded  that  the  hydroxyl 
group  of  tyrosine  has  no  importance  in  the  formation 
of  a  complex  with  trypsin.  ftZ-Leucine  ethyl  ester  is 
attacked  by  both  trypsin -kinase  and  erepsin,  whilst 
eft-tyrosine  ethyl  ester  is  hydrolysed  only  by  the 
former  enzyme.  On  the  basis  of  these  results  it  is 
concluded  that  no  one  specific  property  is  concerned 
in  the  action  of  trypsin  and  erepsin  and  it  is  not 
improbable  that  trypsin  has  a  composite  character. 
The  authors  disagree  with  the  deductions  of  Wald- 
schmidt -Leitz  (loc.  cit ).  It  is  suggested  that  the 
hydrolytic  action  of  the  enzyme  is  indirect.  Its 
specific  action  is  involved  only  in  the  formation  of  the 
ferment-substrate  complex,  and  in  so  doing  so 
modifies  the  whole  molecule  that  a  previously  inactive 
hydrogen-ion  concentration  may  then  he  able  to  effect 
fission,  the  actual  hydrolysis  thus  not  being  a  specific 
action.  J.  W.  Baker. 

Specific  action  of  enzymes.  Polypeptides 
containing  histidine.  E.  Abderhalden,  R. 
ILbisohmahk,  and  W,  Irion  (Fermentforsch.,  1929, 
10,  446 — 454). — -Further  evidence  (cf.  preceding 
abstract)  that,  contrary  to  Waldsehmidt -Leitz  and 
others  {A.,  1928, 1401),  the  electronegative  character  of 
the  substrate  is  not  important  for  hydrolysis  by 
trypsin-kinase  is  found  in  the  fact  that  erepsin,  which 
readily  hydrolyses  l-  and  ftZ-leueylft-histidine  (Fischer 
and  Cone,  A.,  1908,  i,  1004),  has  no  action  on  ft- 
and  ftLa-bromomhexoylft-bistidine,  whilst  trypsin 
hydrolyses  the  bromo-eompounds  more  slowly  than 
the  parent  polypeptides,  the  latter,  in  turn,  however, 
being  less  readily  hydrolysed  by  this  enzyme  than 
by  erepsin.  a-Bromo£schexoyl-Z- histidine  is  readily 
hydrolysed  by  N-  and  even  by  0*lAr-sodium  hydr¬ 
oxide,  and  hence  the  more  dilute  alkali  must  be  used 
to  hydrolyse  its  methyl  ester  in  its  preparation. 
hLeucyl-Z-histidine  is  unattacked  by  A-sodium  hydr¬ 
oxide  at  37°  in  72  hrs.  Vickery  and  Leavenworth's 
method  (A.,  1928, 1121)  for  the  preparation  of  histidine 

found  to  be  much  more  costly  and  uncertain  than 
the  older  mercuric  method.  J.  W.  Baker. 

Relationship  between  substrate  and  enzyme. 
Influence  of  erepsin  and  trypsin-kina s e  on  the 
decomposition  of  certain  polypeptides.  E» 
Abderhaeden  and  V.  Vlassopoulos  (Fermentforsch., 
1929,  10,  365 — 395). — The  action  of  W-sodium 
hydroxide,  erepsin,  and  trypsin-kinase  on  various 
polypeptides  derived  from  a-aminobutyric  and 
J'&rainO'tt-  and  -iso-valeric  acids  and  their  derivatives 
was  been  studied.  Erepsin,  but  not  trypsin,  effects 
the  hydrolysis  of  ftZ-a-aminobutyrylglycine  (phenyl- 
urethane,  m.  p,  188°;  7iaphthalene-2-sulphonyl  deriv¬ 
ative,  m.  p.  165*5°)  and  glycyl-dl- a-aminobutyric  acid 
(I)  (naphthalene-2-sulphonyl  derivative,  m.  p.  112 — 
114),  whilst .  neither  enzyme  attacks  d ha-amino- 
ouiyrylglycylghjci  ne  (II)  (naphlhaUne-2-sulphmiyl 
derivative,  m.  p.  140°)  (from  dl-a-brontobutyryl- 

ylglycine,  in.  p.  147°),  dhx-aminobuiyryldiglycyl- 
glycine  (phenylurethane,  m.  p.  193°)  (from  the  a-bromo - 


compound,  m,  p.  175°),  and  diglycybdb^amino- 
butyric  acid  (III)  (from  chloroaceiylglycybdl-^amino- 
butyric  acid,  m.  p.  120 — 121°).  The  phenylurethane , 
i.  p.  195°,  of  I  suffers  fission  by  trypsin-kinase,  but 
not  the  phenylurethanes,  m.  p.  172°  and  208°,  re¬ 
spectively,  of  II  and  III.  In  the  valine  series  erepsin 
hydrolyses  ftZ-valyl-ftZ-valine  (IV)  ( phenylurethane , 
m.  p.  188 — 189°;  naphthalene-%$ulphonyl  derivative, 
m.  p.  208°),  d-vah/l-d-valine  (V),  m.  p.  above  300°, 
[a]80  —54°  (water)  ( phenylurethane ,  m.  p.  184°;  naph~ 
thalene-2-$uP[)honyl  derivative,  m.  p.  213 — 215°)  [ob¬ 
tained  in  small  yield  from  d-<x-bromo4sovaleryl-d- 
valine,  m.  p.  137°,  [aJjJ  +13*1°  (alcohol),  together  with 
dimeihylaerylvaline ,  m.  p.  137°,  the  latter  not  being 
attacked  by  extract  of  pancreas  powder  or  Ar-sodium 
hydroxide],  glycyl-d - vcdyl-d-valine  (VI),  m.  p.  220°, 
[«]D  —32°  (water)  (naphthalene-2-sulphonyl  derivative) , 
dl-norvalybdl-normUne  (VII),  m.  p.  270°  (decomp.) 
(phenylurethane,  m.  p.  206° ;  naphthalene-2-sulphonyl 
derivative,  m.  p.  177°)  (from  0L-bramo~n-valeryl-dl* 
normline ,  m.  p.  124—125°),  and  glycyl-dl-norvalyl- 
dhnorvaline  (VIII),  m.  p.  238—240°  (phenylurethane, 
nx.  p.  156°;  napkthalene-2-$ulphonyl  derivative,  m.  p. 
195°)  (from  cldoroacetyl-dhnorvalybdl-norvalme,  m.  p. 
147»5°).  None  of  these  polypeptides  or  their  deriv¬ 
atives  is  attacked  by  trypsin-kinase.  All  the  poly¬ 
peptides  containing  dl- a-aminobufcyrie  acid  in  their 
structure,  together  with  their  phenylurethanes  and 
naphthalene-2-sulphonyl  derivatives,  are  hydrolysed 
by  W-sodium  hydroxide  at  37°,  in  some  cases  hydrolysis 
of  the  derivatives  being  more  rapid  and  in  others 
slower  than  that  of  the  parent  polypeptides.  In  the 
valine  series  IV  and  V  are  unattacked  by  Ar-sodium 
hydroxide,  whilst  their  derivatives,  and  VI  suffer 
hydrolysis.  On  the  other  hand,  VII  and  its  derivatives 
and  VIII  are  slowly  hydrolysed.  J.  W.  Baker. 

Specificity  of  enzymolytic  degradation  of 
polypeptides.  Polypeptides  containing  dl-nor- 
leucine.  E.  Abderhalden  and  H.  Mayer  (Fer- 
mentforseh.,  1929,  10,  464 — 473). — The  action  of 
W-sodium  hydroxide,  erepsin,  and  trypsin-ldnase  on 
various  polypeptides  containing  norleucine  is  in¬ 
vestigated.  Trypsin -kinase  effects  the  hydrolysis  of 
chloroaeetyl-ftZ-norleueine,  dl-x-bromohexoyl-dl-nor- 
leucine  (I),  m.  p.  104°,  dl-a-bromowohezoyl-dl-nor* 
leucine  (II),  m.  p.  136°,  dh a-bromohexoyl-dldeucme 
(III),  m.  p.  158°,  db a- bromoisohexoylglycyl-ftZ-nor- 
leucine,  ftl-leueylglyeyl-ftZ-norleueine  (IV),  dl -a-bromo- 
hexoylglycyb dl-norleucine,  m.  p.  118°,  dhnorhucyl- 
glycyl-dbnorleucine  (V),  m.  p.  240°,  dl -a-bromohexoyl- 
glycyl-dl-lmcine,  m.  p.  127°,  dl-norleucylglycybdl- 
leucine  (VI),  m.  p.  245°,  and  the  phenylurethanes, 
m.  p.  186°  and  202°,  respectively,  of  dhleucybdb?ior- 
leucine  (VII),  m.  p.  256°,  and  dl-norleucybdhleucinc 
(VIII),  m.  p.  253°.  Erepsin  hydrolyses  IV,  V,  VI, 
VIII,  and  glycyl-dl-norleucine.  dhN orlmcybdhnor - 
leucine,  m.  p.  259°  (phenylurethane,  m.  p.  198°),  and 
IV  are  too  insoluble  for  investigation.  All  these 
polypeptides  are  hydrolysed  by  Ar-sodium  hydroxide 
with  the  exception  of  I,  II,  III,  VII,  and  VIII,  and 
the  three  phenylurethanes.  J.  W.  Baker. 

Behaviour  of  JV-sodium  hydroxide,  erepsin,  and 
trypsin -kinase  towards  polypeptides  containing 
a  3 : 5-halogen«substituted  tyrosine  residue, 
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glycyl-d-tyrosine ,  gly  cy  1  -it  l  -nitro  tyrosine #  and 
glyeyl-dZ-o- tyro  sine.  E.  Abderhaldex  and  A. 
Schmitz  (Femientforsch.,  1929,  10,  42S — 439). — 
Investigations  of  the  effect  of  modifying  the  carboxyl 
group  of  an  amino-acid  have  been  made  by  a  study  of 
the  action  of  the  above  hydrolysing  agents  on  various 
synthetic  polypeptides  derived  from  glycine  and 
substituted  tyrosines,  all  of  which  are  prepared  by 
usual  methods.  All  the  undermentioned  derivatives 
are  hydrolysed  by  N -sodium  hydroxide  at  37°,  the 
tripeptides  most  rapidly  and  glycyl-^-tyrosine  most 
slowly.  Erepsin  (pu  7*8)  at  37°  attacks  glycyl- 
/-tyrosine,  glycyl-dl-Z  :  5-dieMoro->  m.  p.  237°,  >3  :  5-di- 
bromo m.  p.  222—223°  (decomp.),  and  >3  :  o-di-iodo- 
tyrosine  (the  first  two  being  obtained,  respectively, 
from  chloroacetyl-3 : 5-dichforo-,  m.  p.  195°,  and 
-3  :  5 - dibrcmio-lyrosine ,  m.  p.  207°),  none  of  which  is 
hydrolysed  by  trypsin-kinase.  Conversely,  trypsin** 
kinase  (j?H  S*3),  but  not  erepsin,  at  37°  effects  hydrolysis 
of  ch  for  mcetyl-dl-o -tyrosine  (cf.  Ued'a,  this  vol.,  75), 
dl-leucylglycyl-dl-3  :  o-dichforo in.  p.  210°  (decomp.), 
-3  :  o-dibmmo-y  m.  p.  220°  (decomp.),  and  -3  :  5 -di- 
iodo-y  m.  p.  205°  (decomp. }  -tyrosine  (obtained,  re¬ 
spectively,  from  dhoL-bramoimhexoylglycyl-dl-Z  :  5-di- 
chloro - dibromo and  -di-iodo-tyrosine) .  Neither 
enzyme  attacks  glycyl-d l-d-nitrotyrosine,  m.  p.  240° 
(decomp.)  (from  cMoroocelf/l-dhS-mtlroff/rosifie,  m.  p. 
166°),  <7/ycy/-dl-o4yros/?ic,  m.  p.  150°,  or  glycyl-d - 
iyrosiney  m.  p.  160°.  Addition  of  0*1  or  0*02  moll  of 
either  dichloro-  or  di-iodo -tyrosine  to  gly cvl- /-tyrosine 
reduces  the  enzvmolytie  action  of  erepsin  on  this 
polypeptide.  J.  W.  Baker. 

Homogeneity  of  trypsin  complexes  ?  I,  II, 
and  III.  E.  Abderhalden  (Fermentforsch.,  1929, 
10,  474—477,  478—480,  481—490).—!.  Behaviour 
of  various  substrates  with  various  trypsin- 
kinase  preparations  at  various  jhi  values.  [With 
0.  Hermann  .]— From  a  study  of  several  examples  it 
is  found  that  the  activity  of  trypsin -kinase  prepar¬ 
ations  varies  greatly  according  to  the  specimen  and 
pH  value  used.  Thus  although  some  specimens  were 
unable  to  effect  the  hydrolysis  of  dZ-leueylglycyi-<ZZ- 
leueine  at  pn  7*8,  hydrolysis  occurred  at  pn  8*4.  In 
general,  halogenoacyl  derivatives  are  more  readily 
attacked  at  pK  7*8  than  at  8*4,  whilst  the  poly¬ 
peptides  themselves  are  more  readily  hydrolysed  at 
the  latter  value.  The  significance  of  these  results  is 
discussed. 

II.  Separation  of  enzymes  with  varying 
activity  in  the  preparation  of  1  *  trypsin  ?  ?  from 
pancreas  powder.  [With  E.  Schwab.]— The 
enzyme  obtained  in  the  usual  manner  from  pig’s* 
pancreas  is  subjected  to  three  adsorptions  on  alumina 
at  pn  4*7  to  remove  erepsin,  and  the  mother-liquor  is. 
subsequently  adsorbed  at  plK  5*6.  The  eluted  enzyme 
from  the  latter  adsorption  does  not  hydrolyse 
dMeucylglycine  or  tUdeucylglycyl-cU-leucine,  but  still 
attacks  chloroacetyl-I-tyrosine,  -Z -phenylalanine,  -Z- 
leueine,  and  glycyl-d r- leucine  phenylurethane.  The, 
final  mother- liquor  also  attacked  these  halogenoacyl 
derivatives,  but  more  slowly.  By  repeated  adsorp¬ 
tion  at  pu  5*G  a  mother-liquor  is  obtained  from  which 
is  prepared  a.  trypsin  preparation  which  is  very 
unreactive  towards  these  derivatives.  Hence  the 


suggestion  that  the  trypsin  complex  is  not  a  single 
individual  (Abderlialden  and  Schwab,  this  vol.,  604) 
is  confirmed. 

III.  Period  of  hydrolysis  of  halogenoacyl- 
amino-acids  and  polypeptides  by  various 
specimens  of  trypsin  at  various  pa  values. 
[With  W.  Zeisset.]— The  enzymolytic  action  of  the 
same  specimen  of  trypsin-kinase  prepared  by  the 
usual  methods  on  a  series  of  halogenoacyl  derivatives 
of  polypeptides  confirms  the  previous  conclusion  (I. 
above)  that  hydrolysis  is  much  more  rapid  at  pn  7*3 
than  at  8*4.  Further,  the  trypsin  preparation 
obtained  by  adsorption  at  pn  5*6  (II,  above)  hydro¬ 
lyses  those  derivatives  which  are  only  slightly  attacked 
by  the  normal  trypsin  preparation  even  more  slowly. 

J.  W.  Baker, 

Relationship  between  erepsin  and  trypsin- 
kinase  and  their  substrate  polypeptides  and  their 
derivatives.  Attempted  isolation  of  erepsin 
from  intestinal  juice  and  trypsin  from  pancreas 
juice.  E.  Abderhalben  and  E.  Schwab  (Ferment- 
forsch.,  1929, 10,  440 — 445). — Erepsin.  which  by  itself 
does  not  hydrolyse  the  halogenoacyl  derivatives  of 
a-amino-aeids  and  polypeptides,  readily  and  rapidly 
hydrolyses  a  large  number  of  these  derivatives  when 
a  trace  of  trypsin  is  added.  This  obviously  serves 
as  a  practical  test  for  the  absence  of  trypsin  from 
erepsin  preparations.  Hydrolysis  of  this  type  of 
derivatives  with  trypsin- kinase  with  addition  of  a 
little  erepsin  proceeds  more  rapidly  for  the  first  hour 
than  with  trypsin-kinase  alone,  but  as  the  hydrolysis 
proceeds  the  action  of  the  former  mixed  enzyme 
decreases  so  that  the  final  degree  of  hydrolysis  is  the 
same  in  each  case.  Possible  explanations  of  this 
mutual  actio ii, are  discussed.  J.  W.  Baker. 

Natural  activation  of  proteases  of  plant 
latexes.  O.  Ambros  and  A.  Hartenrck  (Z.  physiol. 
Client.,  1929,  181,  24 — 41),— Papaw  (Carica  papaya] 
contains  a  natural  activator  which  stimulates  the 
hydrolytic  activity  of  the  latex  towards  proteins, 
protamines,  and  peptones  in  the  same  way  as  hydro¬ 
cyanic  acid  for  the  commercial  papain.  This  thermo- 
labile  activator  is  termed  phytokinase.  In  half-ripe 
fruits  the  latex  contains  the  activator,  but  in  the 
almost  ripe  fruits  the  latex  alone  is  comparatively 
inactive,  the  activator  is  found  in  the  fruit  flesh  and 
seeds.  Pineapple  (Bromelia  saliva)  contains  a  similar 
activator.  J.  H.  BmiONsnAW. 

Thermostability  and  regeneration  of  inactiv¬ 
ated  enzymes.  V.  Kulikov  and  M.  Bobkgn  (Zhur. 
exp.  Biol.  Med.,  1928, 10.  147 — 152). — If  inactivation 
of  enzymes  by  heat  is  associated  with  coagulation  of 
other  substances  present  in  the  mixture,  the  enzyme 
must  become  adsorbed  on  the  coagulated  particles 
and  its  regeneration  is  probably  a  slow  elution  process. 
For  proteolytic  enzymes  the  regeneration  takes  place 
only  when  the  inactivation  is  carried  out  at  jht  ~ '9. 

Chemical  Abstracts. 

Problems  of  fermentation.  H,  von  Euler  and 
K.  Myrrack  (Z.  physiol.  Chem.,  1929, 181.  1 — 14). 
The  role  of  the  hexosephosphoric  acids,  the  question 
as  to  whether  the  Robison  ester  is  the  precursor  of 
diphosphate,  and  the  phenomenon  of  mutation  am 
discussed,  J.  H.  BibktnshaW. 
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Phosphoric  esters  in  alcoholic  fermentation. 
I.  Sequence  of  the  formation  of  phosphoric 
esters  and  carbon  dioxide  in  fermentation  by 
dried  yeast.  E.  Boyland  (Biochem.  J,,  1929,  23, 
219 — 229}.— Up  to  a  limiting  concentration  of  phos¬ 
phoric  esters  the  basic  rate  of  fermentation  varies 
with  the  concentration  of  phosphorus  present  as 
phosphoric  esters.  Up  to  this  same  concentration 
the  ratio  of  diphosphorie  ester  to  monophosphorie 
ester  remains  constant,  hut  above  the  limiting  con¬ 
centration  the  relative  amount  of  diphosphorie  ester 
increases.  The  addition  of  Inorganic  phosphate  to 
dried  yeast  fermenting  dextrose  is  followed  by  ester¬ 
ification  and  liberation  of  carbon  dioxide,  but  there 
is  a  considerable  lag  between  esterification  and  the 
evolution  of  carbon  dioxide.  The  carbon  dioxide 
liberated  by  phosphate  is  somewhat  more  than  equi¬ 
valent  to  the  added  phosphate,  but  is  approximately 
equivalent  to  the  phosphorus  esterified  plus  the 
amount  of  phosphorus  as  monophosphate  formed. 
In  fermentation  by  dried  yeast  in  presence  of  phos¬ 
phate  the  monophosphorie  esters  are  formed  late  in 
the  reaction.  Under  the  conditions  described  in  this 
paper  these  esters  consist  mainly  of  trehalosemono- 
phosphate.  S,  S.  Ztlva. 

Equation  of  alcoholic  fermentation.  II.  A. 
Harden  and  F.  R.  Henley  (Biochem,  J.,  1929,  23, 
230 — 236), — In  fermentations  of  dextrose  or  he vu lose 
in  presence  of  phosphate  carried  out  with  dried  yeast 
the  ratio  of  extra  carbon  dioxide  evolved  to  phosphorus 
esterified  tends  to  be  slightly  higher  than  unity. 
With  maceration  extract  and  yeast- juice  this  ratio 
tends  to  be  somewhat  lower  than  unity  as  previously 
found  with  zym in.  The  ratio  of  hexosediphosphate 
to  hexosemonophosphate  formed  during  the  ferment¬ 
ation  is  usually  high  for  dried  yeast,  but  is  very 
variable  for  maceration  extract  and  yeast- juice,  the 
product  in  extreme  cases  consisting  almost  entirely 
of  either  the  diphosphate  or  monophosphate.  The 
most  constant  ratio  which  was  observed  is  that  of 
extra  carbon  dioxide  to  total  phosphorus  esterified, 
which  varies  only  about  ±10%,  although  the  pro¬ 
portions  of  diphosphate  and  monophosphate  may  vary 
from  96%  of  diphosphate  to  86%  of  monophosphate. 
The  equation  of  Harden  and  Young  cannot  be  applied 
to  those  cases  in  which  a  large  proportion  of  hexose¬ 
monophosphate  is  produced,  whilst  the  ratio  carbon 
dioxide  /total  phosphorus  esterified  remains  at  about 
0*9.  S.  S.  Zilva. 

Alcoholic  fermentation.  XVIII.  Behaviour 
ol  yeast  to  glyceraldehyde  and  glyceric  acid.  S. 
Kostytschev  and  K.  Jegorova  (Z.  physiol.  Chcm,, 
1929,  181,  264 — 280). — Glyceric  acid  and  gl veer- 
aldehyde  are  not  fermented  by  yeast  to  any  significant 
extent  and  cannot  therefore  be  intermediate  products 
of  alcoholic  fermentation.  P.  W.  Clutterbuck, 

Mechanism  of  fluoride  inhibition  and  the 
dissociation  curve  of  fluor-methaemoglobin.  F. 
Lipmann  (Biochem.  Z.,  1929,  206,  171— 185).— The 
inhibition  of  fermentation  by  fluoride  is  completely 
reversible  and  in  accordance  with  the  mass  action 
law.  It  increases  with  acidity;  this  is  consistent 
*ith  complex  formation  between  enzyme  and  fluoride. 

RR 


The  dissociation  constant  of  fluor-methsemoglobin 
was  determined.  The  dissociation  is  a  unimolecular 
reaction.  The  oxidation  of  oxalic  acid  by  perman¬ 
ganate  and  hydrogen  peroxide  decomposition  by 
tervalent  iron  are  inhibited  by  fluoride. 

J.  H.  Birkinshaw. 

Top  yeast.  H.  von  Euler  and  H.  Nilsson  (Z. 
physiol.  Chem.,  1929,  181,  281 — 290). — The  ferment¬ 
ing  power  and  oxygen  utilisation  of  fresh  yeast  and 
of  washed  and  unwashed  dried  veast  with  and  without 
addition  of  boiled  juice  are  greatly  decreased  by 
treating  the  yeast  with  hydrogen  sulphide.  With 
fresh  yeast  both  the  fermenting  power  and  the  oxygen 
utilisation  are  decreased  to  one  quarter,  whilst  with 
unwashed  dried  yeast  the  fermenting  power  is  de¬ 
creased  to  one  eighth  and  the  oxygen  utilisation  to 
one  fourteenth  of  the  control  values.  The  co -zymase 
of  dried  yeast  obtained  by  treating  fresh  yeast  for 
24  hrs.  with  hydrogen  sulphide  and  drying  may  be 
washed  out  with  water.  P.  W.  Clutterbuck. 

Ergosterol  content  of  yeast.  A.  Heiduschka 
and  H.  Lindner  (Z.  physiol.  Chem.,  1929,  181,  15 — 
23). — Ergosterol  was  prepared  from  yeast  by  heating 
with  alcoholic  potassium  hydroxide.  On  evaporation 
of  the  alcohol  cn^stals  separated,  the  ether  extract 
of  which  yielded  ergosterol.  Colorimetric  determin¬ 
ations  showed  that  the  ergosterol  content  of  yeast 
and  moulds  is  subject  to  wide  variations  according 
to  the  method  of  cultivation.  J.  H.  Birkinshaw. 

Formation  of  fumaric  acid  in  sugar  cultures 
of  Ithizopus  nigricans  and  its  behaviour  with 
pyruvic  acid.  W.  S.  Butkewitsch  and  M.  W. 
Federoff  (Biochem.  Z.,  1929,  206,  440—456). — The 
results  confirm  the  findings  of  Ehrlich  and  Bender 
(A.,  1928,  95).  In  the  presence  of  calcium  carbonate 
the  pyruvic  acid  underwent  a  change  wrhich  bore  no 
relationship  to  the  activity  of  the  mould.  The 
empirical  formula  of  the  isolated  monobasic  acid  is 

C7HG04*  C.  c*  Vass. 

Metabolism  of  amino-acids  by  Paramcecium 
caudalmn.  F.  E.  Emery  (J.  Morph,  Physiol.,  1928, 
46,  555 — 577). — The  rate  of  metabolism  of  the  amino- 
acids  was  :  phenylalanine  7*7,  tryptophan  9-6,  glycine 
9*6,  leucine  12-0,  glutamic  acid  13*2,  alanine  15*5, 
arginine  15*9,  tyrosine  17*7,  aspartic  acid  25*1,  cj^steine 
hydrochloride  26*3,  glutamic  acid  hydrochloride  45*6, 
mixture  of  all  except  arginine  48*3%.  Cystine  was 
not  utilised  or  converted  into  cysteine.  The  values 
for  histidine  and  lysine  were  10 — 15%  and  about  5%. 

Chemical  Abstracts. 

Steric  relationships  in  the  dismutation  ol 
phenylglyoxal  hydrate  by  various  bacteria.  S. 
Hayashi  (Biochem.  Z,,  1929,  206,  223 — 227). — 
B.  proteus,  B.  jluorescens,  B.  pyocyaneus ,  and  B. 
prodig iosus  all  convert  phenylglyoxal  hydrate  into 
d{— )-mandelic  acid.  The  optimum  pE  is  7.  B.  coli 
produces  the  same  change  best  at  plt  8*1 ;  the  acid 
consists  of  65 — 75%  d(— )-form  ;  in  the  analogous  dis¬ 
mutation  of  methylglyoxal  hydrate  this  organism 
produces  inactive  lactic  acid.  J,  H.  Birkinshaw. 

Decomposition  of  fats  by  bacteria.  F.  E. 
Haag  (Arch.  Hyg.,  1928,  100,  271—308;  Chem, 
Zentr.,  1928,  ii,  1891 — 1892). — The  ease  of  decom- 
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|)osition  of  fatty  acids  by  bacteria  depends  on  the 
chemical,  and  not  on  the  physical,  properties  of  the 
fats.  A  bactericidal  action  by  the  higher  fatty  acids 
was  not  observed ;  a  solvent  action  on  the  bacteria 
by  the  alkali  soaps  is  concerned.  A.  A.  Eldridge. 

Reduction  of  sulphates  by  micro-organisms  in 
presence  of  fats.  G.  Seliber  (Compt.  rend.  Soc. 
Biol.,  1928,  99,  544 — 546 ;  Chem.  Zentr,,  192S,  ii, 
1781 — 1782). — Reducing  micro-organisms  decompose 
sulphates  with  production  of  hydrogen  sulphide  if 
fat  or  its  products  of  decomposition  are  present,  the 
fat  being  anaerobically  decomposed.  Both  processes 
can  proceed  at  the  sea-bottom.  A.  A.  Eldridge, 

Proteolytic  bacteria  of  milk.  IV.  Action  of 
proteolytic  milk  bacteria  on  amino-acids  and 
other  simple  nitrogenous  compounds.  W.  G. 
Frazier  and  F.  Rupp  (J.  Ract.,  1928, 16, 231 — 245). — 
Some  of  the  organisms  which  can  use  carbamide  as 
sole  source  of  nitrogen  liberate  ammonia,  whilst  others 
produce  an  acid  reaction.  Organisms,  which  can  use 
ammonia  as  sole  source  of  nitrogen  appear  to  use  any 
of  the  simpler  amino- acids  if  a  fermentable  sugar  is 
present.  "Differentiation  of  organisms  may  probably 
be  based  on  differences  in  utilisation  of  amino-acids 
as  sources  of  both  nitrogen  and  carbon. 

Chemical  Abstracts. 

Rennin  action.  I.  Rennin  production  by 
Bacillus  prodig  iosus.  II.  Effect  of  rennin  on 
sodium  caseinogenate.  J.  G.  Waitlin  (,J.  Baet., 
1928,  16;  355—373,  375— 386).— The  production  of 
rennin  by  B.  prodigiosns  in  a  medium  containing 
complex  proteins,  amino-acids,  and  ammonia  is  more 
active  at  37°  than  at  20° ;  raw  cultures  are  more 
active  than  filtrates.  The  rennin  is  more  thermo¬ 
stable,  and  less  susceptible  to  oxalates  and  to  the 
caseinogen  concentration  than  is  calf  rennin.  It 
coagulates  heated  milk  more  readily  than  calf  rennin. 
Rennin  renders  the  protein  of  sodium  caseinogenate 
or  milk  more  readily  preeipitable  by  salts.  Certain 
types  of  proteolytic  bacteria  similarly  affect  sodium 
caseinogenate .  Chemical  Abstracts  . 

Nitrogen  exchange  in  Bacillus  mycoides,  I. 
Influence  of  medium  on  growth  and  nitrogen 
exchange.  II.  Proteolytic  enzymes.  H. 
Glinka-Tschernorutzky  (Bioehem,  Z.,  1929,  206, 
301 — 307,  30S — 313). — I.  Cultures  of  B.  mycoides  in 
1%  peptone  decomposed  the  protein  with  ammonia 
production.  Addition  of  dextrose  (1%)  reduced  the 
decomposition.  In  caseinogen-peptone  medium  an 
increased  ammonia  content  with  a  decreased  amino- 
acid  content  was  observed.  Medium  containing  only 
monoamino-acids  yielded  light  and  delayed  growths. 

II,  A  trvpsin-like  enzyme  has  been  extracted  from 
ii.  mycoides.  Results  obtained  from  a  dextrose 
medium  support  the  views  of  Waksman,  that  dextrose 
forms  a  high  energy  source  for  the  bacteria  and  so 
diminishes  the  decomposition  of  the  proteins. 

C.  C,  N.  Vass. 

Carnitine,  crotonobetaine,  and  y-butyrobetaine 
in  putrefaction.  W.  Lin  newer  (Z.  physiol.  Chem., 
1929, 181, 54 — 57) — Both  carnitine  and  crotonobetaine 
are  reduced  to  p-butyrobetaine  by  putrefactive  Organ¬ 
isms.  "  J,  H.  Rirkinshaw. 


Genesis  and  character  of  bacterial  poisons. 
M.  Eisler  (Z.  Immunitats.,  1928,  56,  209—233 ; 
Chem.  Zentr.,  1928,  ii,  17 SI). — Bacterial  poisons  arc 
regarded  as  extractive  materials  of  dead  bacteria 
rather  than  as  secretory  products  of  living  bacteria. 

A.  A.  Eldridge. 

Absorption  of  tuberculin,  A.  Boquet,  L, 
Negre,  and  J.  Valtis  (Compt.  rend.  Soc.  Biol.,  1928, 
99,  9 — 12 ;  Chem.  Zentr.,  1928,  ii,  1892).— If  tuber- 
culin  is  treated  with  a  sufficient  quantity  of  finely- 
divided  carbon,  it  is  freed  from  all  active  (antigenic 
and  toxic)  substances.  The  adsorption  complex  so 
formed  is  irreversible  and  indissociable  in  vivo. 

A.  A.  Eldridge. 

Carbohydrate  content  of  the  alcohol-soluble 
antigen  of  tubercle  bacilli.  K.  Knowlton  and 
M.  Pinner  (Amer.  Rev.  Tuberculosis,  1928, 18,  502— 
504}. — The  antigen  is  almost  certainly  of  lipoid  nature. 

Chemical  Abstracts. 

Bacteria.  XXIII.  Comparative  yields  of 
water-soluble  protein  carbohydrate  from 
tubercle  bacilli  from  various  sources.  T.  B. 
Johnson  and  A.  G.  Renfrew  (Amer.  Rev.  Tuber¬ 
culosis,  1928, 18, 505 — 512). — A  technique  is  described. 
The  yield  of  carbohydrate  is  reduced,  and  that  of  the 
active  protein  is  very  low,  when  autoclaved  cells  are 
used.  Chemical  Abstracts. 

Physico-chemical  conditions  of  the  thermo¬ 
stability  of  diphtheria  antitoxin.  V.  Kulikov, 
F.  Smirnov,  and  M.  Bobkova  (Compt.  rend,  Soc. 
Biol.,  192S,  98,  1503 — 1504 ;  Chem.  Zentr.,  1928,  ii, 
1579). — On  addition  of  alkali  to  the  antitoxin  gradual 
precipitation  takes  place  in  the  pn  range  4*8 — 7*0; 
at  maximal  precipitation  (pn  6*1 — 6-5)  all  the  anti¬ 
toxin  is  present  in  the  precipitate.  Heating  and 
treatment  with  acid  also  lead  to  concentration  of  the 
antitoxin  or  removal  of  attendant  substances. 

A.  A.  Eldridge.  ^ 

Nature  of  the  bacteridical  agents  (bacteri- 
cidins)  in  duodenal  juice.  W.  Lowenberg  (2. 
ges.  exp.  Med.,  192S,  62,  184—216;  Chem.  Zentr., 
1928,  ii,  1585). — The  substances  are  resistant  to  heat, 
and  in  their  behaviour  on  dialysis  and  ultrafiltration 
are  between  proteins  and  crystalloids ;  they  are  not 
readily  absorbed.  They  are  not  identical  with  the 
bactericidal  substances  of  serum,  with  pancreas 
enzymes,  or  with  bacteriophages.  A.  A.  Eldridge. 

Chemical  constitution  and  germicidal  activity 
of  amines,  ketones,  and  aldehydes.  F.  W. 
Tilley  and  J.  M.  Schaffer  (J.  Bact.,  1928,  16, 
279—285). — For  primary  alkylamines  and  Bacillus 
typhosus  the  average  ratio  between  successive  mole¬ 
cular  phenol  coefficients  was  2*0,  and  with  Staphylo¬ 
coccus  aureus  3*3.  For  alkyl  ketones  and  B.  typhosus 
the  average  ratio  was  3*25;  unsatisfactory  experi¬ 
ments  with  aldehydes  indicated  values  of  2*5  or  more. 

Chemical  Abstracts. 

Commercial  bacteriological  peptones.  J.  G. 
McAlpine  and  G.  D.  Brigham  (J,  Bact.,  1928,  16, 
251 — 256). — A  study  of  the  nitrogen  distribution  in 
Difeo-Bacto,  Difco-Proteose,  Fairchild,  and  Witte 
peptones.  Chemical  Abstracts. 

Factors  affecting  the  growth  of  surface  colonies 
of  bacteria.  P.  K.  Bates  (Absb,  Thesis  Mass.  Inst. 
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Tech.,  Ho.  3,  Jan,,  1929,  39 — 40). — The  area  of  a 
bacterial  colony  on  an  agar  surface  increases  at  a  rate 
characteristic  of  each  species.  Growth  is  greater  in  a 
humid  than  in  a  dry  atmosphere,  and  in  a  neutral  than 
in  an  acid  medium,  and  is  inhibited  by  lack  of  oxygen. 
The  character  of  the  colonies  varies  with  the  concen¬ 
tration  of  the  agar  gel,  and  with  the  temperature ;  at 
25°,  growth  is  slower  than  at  37°,  but  much  larger 
colonies  are  formed.  E.  W<  Wxgnall. 

Behaviour  of  calcium  in  administration  of 
adrenaline.  H.  Lawaczeck  (Deut.  Arch.  klin. 
Med.,  1928,  160,  309 — 322;  Chem.  Zentr,,  1928,  ii, 
1893). — Administration  of  adrenaline  does  not  change 
the  total  blood-calcium,  but  a  greater  proportion  of 
the  calcium  is  ultrafilterable.  A.  A.  Eldridge. 

Effect  of  insulin  and  adrenaline  on  the  dis¬ 
tribution  of  dextrose  in  the  blood.  S.  I.  Vino¬ 
kurov  (Zhiir.  exp.  Biol.  Med.,  1928,  9,  394—407).— 
Large  doses  of  insulin  remove  the  difference  between 
the  red  cells  and  plasma  of  pigeon’s  blood  as  regards 
uneven  distribution  of  dextrose  and  residual  reduction. 
The  effect  of  adrenaline  is  to  accentuate  the  difference 
in  the  concentration  of  dextrose  between  cells  and 
plasma,  the  cells  suffering  loss  of  dextrose. 

Chemical  Abstracts. 

Carbohydrate  balance  of  fasting  rats  after 
insulin  and  adrenaline  injections.  C.  F.  Gobi  and 
G.  T.  Gobi  (Biochem.  Z.,  1929,  206,  39 — 55). — 
Between  the  24th  and  48th  hr.  the  total  glycogen  of 
fasting  rats  decreases  by  about  15%.  The  respiratory 
quotient  is  not  changed  by  adrenaline  injection,  but 
the  oxygen  consumption  increases.  After  moderate 
doses  of  insulin  the  respiratory  quotient  rises  slightly, 
but  the  oxygen  uptake  is  constant.  Three  hrs.  after 
adrenaline  injection  muscle -glycogen  is  57  mg.  lower 
and  liver -glycogen  36  mg.  higher  per  100  g.  of  animal. 
Muscle-glycogen  is  transformed,  into  liver-glycogen  by 
way  of  lactic  acid.  After  insulin,  muscle-glycogen  is 
34  mg.  lower  and  furnishes  part  of  the  carbohydrate 
burnt.  The  already  low  liver-glycogen  scarcely 
changes.  Insulin  increases  the  combustion  of  blood - 
sugar  in  the  peripheral  tissue.  The  mechanism  of 
insulin  and  adrenaline  action  is  discussed. 

J.  H.  Birkinsitaw. 

Insulin  and  gluconeogenesis .  M.  W.  Gold- 
blatt  (Biochem..  J.,  1929,  23,  243 — 255). — Experi¬ 
ments  on  rats,  rabbits,  and  man  show  that  insulin 
can  stimulate  the  new  formation  of  glycogen  from 
endogenous  sources.  The  theory  that  insulin  inhibits 
gluconeogenesis  is  untenable.  S.  S.  Zxlva. 

Biological  characteristic  of  bound  sugar. 
Fasting  dogs.  C.  Toscano  (Policlinico,  1927, 
11  pp. ;  Chem.  Zentr.,  1928,  ii,  1583). — By  the  action 
of  insulin  a  general  diminution  of  free  and  bound 
sugar  first  takes  place.  Long  fasting  does  not  increase 
the  normal  bound  blood-sugar  value.  A  state  of  high 
bound  sugar  regularly  follows  a  diminution,  the  free 
sugar  being  lowered.  Considerable  increase  of  bound 
sugar  does  not  cause  a  decrease  of  free  sugar.  Ad¬ 
ministration  of  adrenaline  causes  rapid  increase  of  the 
free  sugar  with  simultaneous  decrease  of  the  bound 
sugar.  It  is  supposed5  that  adrenaline  causes  the 
degradation  of  the  former  to  the  latter. 

A.  A.  Eldridge. 


Mechanism  of  the  reduction  of  blood-sugar 
values  by  the  action  of  insulin.  B.  Matstjoka 
(Compt.  rend.  Soc.  Biol.,  1928,  98,  1178 — 1179; 
Chem.  Zentr.,  1928,  ii,  1786). — The  hypoglycemic 
action  of  insulin  depends  on  the  formation  of  lact- 
acidogen  in  the  liver  and  probably  in  the  muscles,  and 
on  the  conversion  of  lactacidogen  into  glycogen. 

A.  A.  Eldridge. 

Insulin  and  excretion  of  urine.  R.  Agnoli 
(Arch.  bioL,  1926,  10  pp.;  Chem.  Zentr.,  1928,  ii, 
1786). — Insulin  decreases  urinary  excretion;  the 
effect  is  not  conditioned  by  hypoglycemia,  and  is 
abolished  by  oral  administration  of  urea. 

A.  A.  Eldridge. 

Beta-hormone.  B.  P.  Wiesner  and  J.  S. 
Patel  (Nature,  1929,  123,  449).— The  corpus  luteum 
(cattle)  contains  an  extractable  substance  which 
causes  some  of  the  effects  ascribed  to  the  hypothetical 
beta-hormone,  e,g.,  it  prevents  the  atrophy  of  the 
uterus  in  ovariotomised  mature  mice.  It  is  concluded 
that  the  substance  is  a  factor  responsible  for  pseudo¬ 
pregnancy  in  diphasic  animals  and  for  the  premen¬ 
struum  in  monophasic  animals.  A.  A.  Eldridge. 

Ovarian  hormone.  Influence  of  the  corpus 
luteum  on  the  sexual  cycle.  G.  Cotte  and  G. 
Pallot  (Compt.  rend.  Soc.  BioL,  1928,  99,  69 — 72 ; 
Chem.  Zentr.,  1928,  ii,  1892).— There  exist  in  the 
ovary  two  hormones  of  opposing  action ;  one,  be¬ 
longing  to  the  corpus  luteum,  hinders  ovulation. 

A.  A.  Eldridge. 

Physiology  of  glands.  CXIV.  L.  Asher. 
Activation  of  adrenal  glands  by  thyroxine.  F, 
Zimmermann  (Biochem.  Z.,  1929,  206,  369 — 400). — 
The  modification  of  Hagedorn  and  Jensen’s  method 
introduced  by  Issekutz  and  Both  (cf.  A.,  1927,  600) 
was  used  to  determine  the  glycogen  content  of  the 
bilateral  muscles,  taken  separately,  of  the  hind-leg  of 
a  rat.  Normal  muscles  showed  an  average  glycogen 
content  of  0*79%  with  a  maximum  absolute  variation 
between  the  values  obtained  from  the  separate 
portions  of  the  muscle  of  2*94%.  After  injection  of 
adrenaline  (1  :  10,000)  the  glycogen  content  decreased 
by  21-8%,  with  1  : 1000  by  25*28%,  and  in  the  case  of 
adrenaline  (1  : 10,000)+ 2%  of  novocaine  by  28*85%. 
The  glycogen  content  of  the  liver  after  injection  of 
adrenaline  (1  :  10,000)  was  1*79%,  after  1  :  1000 
0*90%.  When  adrenaline  (1  : 1000)  was  injected 
approximately  6  hrs.  after  an  injection  of  thyroxine 
(1  :  1000)  the  glycogen  content  in  muscle  fell  by 
37*06%  and  the  glycogen  content  of  the  liver  was 
0*257  %.  Thyroxine  increased  the  action  of  adrenaline 
on  the  carbohydrate  metabolism.  C.  C.  N.  Vass. 

Chemical  nature  of  vitamin- A.  J.  G.  Drum¬ 
mond  and  L.  C.  Baker  (Biochem.  J.,  1929,  23,  274— 
291 ;  cf.  Drummond,  Channon,  and  Coward,  A.,  1926, 
206). — The  unsaponifiable  fraction  of  cod-liver  oil 
after  removal  of  the  greater  part  of  the:  cholesterol 
tends  to  decompose  on ,  fractionation  (0-01 — 2  mm. 
pressure)  with  serious  loss  of  the  vitamin.  The 
constituents  of  this  unsaponifiable  fraction  are  not 
readily  reduced  by  hydrogen  in  the  presence  of 
platinum  or  palladium  catalysts.  The  unsaponifiable 
fraction  from  sheep-liver  fat  also  decomposes  consider¬ 
ably  on  distillation  in  a  high  vacuum.  This  is  due  to 
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the  presence  of  the  highly-unsaturated  hydrocarbons 
resembling  squalene  (cf.  Channon  and  Marrian,  A., 
1926,  638).  The  sheep-liver  fractions  are  also 
resistant  to  hydrogenation.  The  distillation  of  the 
unsaponifiable  fractions  from  Greenland  shark-liver 
oil  and  Japanese  shark-liver  oil  which  consists  mainly 
of  selachyl,  batyl,  chimyl,  and  oleyl  alcohols  is  accom¬ 
panied  by  comparatively  little  destruction  of  the 
vitamin.  “  Biosterin  ”  of  Takahashi  and  his  colleagues 
consists  to  a  very  large  extent  of  substances  other  than 
vitamin- A.  The  structure  for  chimyl  alcohol 
suggested  by  Heilbron  and  Owens  (A.,  1928,  616)  is 
confirmed,  S.  S.  Zilva, 

Limitations  of  the  antimony  trichloride  test 
for  determination  of  vitamin- A.  W,  S.  Jones, 

A.  E.  Briod,  S.  Arzoomanian,  and  W.  G.  Christian¬ 
sen  (J,  Amer.  Pharm.  Assoc.,  1929,  18,  253—256). — 
Of  13  samples  of  cod-liver  oil  only  5  yielded  colori¬ 
metric  assays  within  15%  of  the  biological  assays, 
and  of  the  remaining  8,  all  except  2  gave  colorimetric 
values  which  exceeded  the  biological  by  20—600%. 

E.  H.  Sharples. 

Biochemistry  of  carotin-like  substances. 

B.  von  Euler,  H.  von  Euler,  and  P.  Karrer  (Helv. 

Chora.  Acta,  1929,  12,  278— 285).— Contrary  to  the 
results  of  Drummond,  Channon,  and  Coward  {A., 
1920,  i,  908;  1926,  206),  it  is  found  that  the  addition 
of  daily  doses  of  0*10 — 0-03  mg.  of  purified  carotin 
to  the  basic  diet  of  rats  causes  an  increase  in  growth 
similar  to  that  obtained  with  vitamin- A.  Moreover, 
the  colorimetric  determination  of  carotin  in  the  liver 
by  the  antimony  chloride  reaction  gives  results  in 
rats  which  had  been  given  carotin  (19  and  29 
Lovibond  units)  comparable  to  those  obtained  with 
rats  fed  on  a  normal  diet  (25 — -35  Lovibond  units). 
The  growth  increase  is  not  a  general  effect  of  all 
carotin-like  substances,  since  negative  results  are 
obtained  with  the  isomeric  lycopin  (and  its  carboxylic 
acid,  cf.  this  vol.,  569),  xanthophyll,  a-crocetin, 
bixin,  and  capsanthin  (all  of  which,  however,  give  a 
positive  antimony  trichloride  reaction),  but  positive 
results  are  obtained  with  dihvdro- a-crocetin  if 
vit&inin-D  (in  the  form  of  irradiated  arachis  oil)  is 
included  in  the  diet.  No  growth  increase  occurs  if  the 
latter  vitamin  is  absent,  and  this  absence  probably 
explains  the  contrary  results  of  the  earlier  investig¬ 
ators.  J.  W.  Baker. 

Relation  of  vitamin-/!  to  greenness  of  plant 
tissue.  II,  Vitamin-/!  content  of  asparagus. 
J.  W.  Crist  and  M,  Dye  (J.  Biol.  Chem.,  1929,  81, 
525 — 532). — Green  asparagus  is  much  more  active  in 
promoting  the  growth  of  rats  on  a  diet  deficient  in 
vitamin- A  than  is  bleached  asparagus ;  this  confirms 
the  previously  suggested  relationship  of  vitamin-Al  to 
greenness  in  plant  tissue  (A.,  1927,  904). 

C.  R.  Harington. 

Vitamin  content  of  tomatoes  ripened  artifici¬ 
ally  and  naturally.  M.  C.  House,  P.  M.  Nelson, 
and  E.  S.  Haber  (J.  Biol.  Chem.,  1929,  81,  495 — 
504). — The  amount  of  vitamin-/!  and  - B  in  tomatoes 
increases  during  ripening  to  an  equal  degree  whether 
the  process  takes  place  naturally  on  the  plants  or 
whether  the  fruit  is  picked  green  and  ripened  by 
exposure  to  the  air  or  to  ethylene.  The  maximum 


development  of  vitamin-C  is  obtained  only  in  fruit 
allowed  to  ripen  naturally  on  the  plant. 

C.  It.  Harington. 

Vitamin-/!  content  of  the  subcutaneous  fat  of 
the  dolphin  (Delphinus  delphis ).  S.  N.  Natzko 
(Zhur.  exp,  Biol.  Med.,  1928,  10,  163 — 166), — In 
experiments  with  rats,  dolphin  fat  and  cod-liver  oil 
gave  equally  good  results.  Chemical  Abstracts. 

Metabolism  and  vitamin-/!.  C.  M.  McCay  and 
V.  E.  Nelson  (J.  Metabol.  Res.,  1925 — 1926,  7—8, 
199 — 204). — Albumin  is  a  normal  constituent  of 
rat’s  urine.  In  vitamin-/!  deficiency  the  volume, 
density,  acidity,  and  nitrogen  partition  of  the  urine 
are  unaffected.  Chemical  Abstracts. 

Vitamin-!}  from  sterols  of  mtimmified  Egyp¬ 
tian  brain,  H.  King,  O.  Rosenheim,  and  T.  A. 
Webster  (Biochem.  J.,  1929,  23,  166—167),— 
Cholesteryl  esters  were  prepared  from  a  mummified 
brain  of  Coptic  origin  dating  from  about  500  a.d.  by 
warming  the  tissue  in  2%  potassium  hydroxide  and 
extraction  with  ether.  On  reerystallisation  from  ethyl 
acetate  and  from  acetone  a  white  product,  m.  p. 
78—80°,  —29°,  was  obtained.  The  crude  esters 

after  the  removal  of  “  oxyeholesterol  ”  gave  colour 
reactions  for  ergosterol  and  showed  the  absorption 
spectrum  of  ergosterol  in  the  region  280 — -290  pp. 
The  irradiated  esters  in  daily  doses  of  2  and  4  rug. 
showed  the  same  antirachitic  action  as  0*05  y  of 
irradiated  ergosterol.  The  ergosterol  content  of 
cholesterol  isolated  from  the  mummified  brain  is  of 
the  same  order  as  that  from  fresh  brain. 

S.  S.  Zilva. 

Activity  of  irradiated  ergosterol.  R.  Fabre 
and  H.  Simonnet  (J.  Pharm.  Chim.,  1929,  [viii],  9, 
331 — 338). — A  discussion  of  the  current  methods  used 
in  testing  antirachitic  activity.  B.  A.  Eagles. 

Photochemical  action  of  sterols  of  diverse 
origin.  L.  Hugottnenq  and  E.  Couture  (Compt. 
rend.,  1929,  188,  742 — 743 ) . — Sterols  derived  from 
silk-worm  moths  and  brewer’s  yeast  show  the  action 
on  the  photographic  plate  already  described  (this  vol., 
359),  whilst  sterols  obtained  from  ox-blood  or  snails 
show  no  action  after  15  days’  exposure. 

G.  A.  C.  Gough. 

Effect  of  excessive  doses  of  irradiated  ergo¬ 
sterol  on  the  calcium  and  phosphorus  content  of 
the  blood.  L.  J.  Harris  and  C.  P.  Stewart 
(Biochem.  J.,  1929,  23,  206 — 209). — The  adminis¬ 
tration  of  a  complete  synthetic  diet  containing  0*1% 
of  irradiated  ergosterol  produces  in  the  rat  a  50% 
increase  of  blood  inorganic  phosphate  and  a  25% 
increase  of  serum -calcium.  In  adult  rabbits  receiving 
a  normal  mixed  diet  the  administration  of  10  mg. 
per  diem  of  irradiated  ergosterol  per  animal  is  followed, 
after  upwards  of  a  fortnight  at  the  normal  level,  by  a 
50%  increase  in  the  blood  inorganic  phosphate.  On 
the  other  hand,  after  6  weeks  there  is  no  significant 
rise  in  serum-calcium,  although  abnormal  deposits  of 
calcium  are  already  to  be  observed  in  the  body. 

S.  S.  Zilva. 

Hypervitaminosis  and  vitamin  balance.  IL 
Specificity  of  vitamin-!}  in  irradiated  ergo¬ 
sterol  poisoning.  III.  Pathology  of  hyper¬ 
vitaminosis-!}.  L.  J.  Harris  and  T.  Moore 
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(Biochem  J.,  1929,  23,  261 — 273;  cf.  Harris  and 
Moore,  this  voL,  105). — A  diet  containing  0*1%  of 
ergosterol  in  which  vitamin-D  has  been  destroyed  by 
prolonged  over-irradiation  does  not  produce  the 
condition  of  hypervitaminosis.  Ergosterol  irradiated 
in  oil  or  in  alcohol  when  fed  at  the  same  vitamin-D 
levels  (0*025%)  produced  hypervitaminosis  of  the 
same  degree  of  severity.  Ergosterol  irradiated  in 
absence  of  any  solvent  also  produces  specific  ill  effects. 
This  evidence  supports  the  theory  that  excessive  doses 
of  vitamin-D  are  toxic  per  ae,  Besides  the  features 
already  described  in  the  literature,  rats  and  rabbits 
suffering  from  hypervitaminosis  show  a  remarkably 
high  blood-phosphate,  a  tendency  towards  diminished 
pn  of  feces,  diminished  heart  rate,  and  at  death 
atrophy  of  the  thymus.  S.  S.  Zilva. 

Changes  in  rat's  organs  due  to  large  over¬ 
doses  of  11  vigantol.”  F,  Holtz  andT.  von  Brand 
(Z.  physiol.  Chem.,  1929,  181,  227— 233).— Tables 
give  the  weight  changes  of  normal  rats  and  of  rats 
to  which  were  administered  excessive  amounts  of 
“  vigantol n  (vitamin-D  preparation)  in  olive  oil 
(100,000  times  the  therapeutic  dose)  and  the  kidney, 
lung,  heart,  aorta,  liver,  spleen,  and  blood  vessels 
were  examined  for  metabolic  changes,  particularly  in 
respect  to  calcium,  similar  to  those  observed  by 
Kreitmair  and  Moll  (A.,  1928,  1406).  These  effects 
were  often  obtained,  but  it  seemed  possible  that  they 
were  due  not  to  hypervitaminosis  but  to  some  im¬ 
purity  in  the  "  vigantol.”  P.  W.  Clutterbitck. 

Coloration  of  living  vegetable  cells  by  neutral- 
red.  Goilliermond  (Compt.  rend.,  1929,  188, 
813 — 815) . — Concentrated  solutions  of  neutral -red 
cause  a  flocculation  of  the  colloids  of  the  vacuoles  of 
yeast  cells  and  coloration  of  the  vacuole  without 
death  of  the  cell  G.  A.  C.  Goucm. 

Fixation  of  chondriosomes  of  the  vegetable 
cell.  M.  MascrK  (Compt.  rend.,  1929,  188,  811 — 
813). — Whilst  the  chondriosomes  of  Elodea  canadensis 
are  dissolved  by  treatment  with  acetic  acid,  a  sufficient 
preliminary  treatment  with,  formaldehyde  inhibits  the 
destruction.  G.  A.  C.  Gough. 

Fluorescence  of  vegetable  juices  in  filtered 
ultra-violet  rays.  G.  T.  Dragone  (Atfci  R.  Aecad. 
Lincei,  1928,  [vi],  8,  602 — 605). — Under  the  influence 
of  rays  of  wave-length  3650  A.,  the  resins  of  a  number 
of  Conifer  m  and  the  essential  oils  of  the  pericarp  of 
various  Citrus  species  exhibit  fluorescence,  which  is 
generally  blue  but  sometimes  green  or  brown. 
These  substances  evidently  protect  the  parts  of  the 
plants  producing  them  from  harmful  radiations  by 
converting  these  into  innocuous  rays  of  greater  wave¬ 
length.  T.  H,  Pork. 

Periodic  determinations  of  soil  respiration  and 
the  bacterial  activity  of  forest  soils.  I).  Feher 
(Biochem.  Z.,  1929,  206,  418— 435).— r Determinations 
of  the  carbon  dioxide  content  of  forest  air,  soil 
respiration,  the  numbers  of  bacteria,  protozoa,  and 
fungi,  air  temperature,  ground  temperature,  humus 
content,  and  the  intensity  of  the  light  in  the  open  and 
in  the  wood  have  been  made  throughout  a  year. 
When  the  results  are  presented  graphically,  a  re- 
uiarkable  correlation  is  observed  between  the  bacterial 


content  of  the  ground  and  the  carbon  dioxide 
production,  which  is  evidenced  in  the  parallelism  of 
the  number  of  aerobic  bacteria  and  the  soil  respiration. 
Agreement  is  also  shown  in  the  seasonal  variation  of 
the  carbon  dioxide  content  of  the  forest  air,  the  soil 
respiration,  and  the  assimilation  of  carbon  dioxide  by 
the  trees.  The  activities  of  the  various  groups  of  soil 
bacteria  have  been  examined  throughout  the  year. 

C.  C.  N.  Vass. 

Kinetics  of  photosynthesis  in  plants.  Theor¬ 
etical  interpretation  of  Harder’s  results  on  the 
assimilation  of  carbon  dioxide  by  FontinaUs. 
J.  G  Ghosh  (Jahrb.  wiss,  Bot,,  1928, 69,572—586},— 
On  the  basis  of  the  theory  of  Willstatter  and  Stoll, 
the  following  formula  is  deduced  for  the  rate  of 
assimilation  of  carbon  dioxide  by  the  plant  under 
the  action  of  light:  1/F=1  jnKxC-\  1  jnKJ[ + 
K2(nKzK1IC+l/nK4i  where  V  is  the  velocity  of 
assimilation,  I  is  the  intensity  of  light,  C  is  concen¬ 
tration  of  carbon  dioxide.  Kv  K2,  K$  and  KA  are 
constants,  and  n  is  the  original  number  of  chlorophyll 
molecules  per  unit  chloroplastid  surface.  The 
formula  fits  well  the  figures  obtained  by  Harder 
(Jahrb.  wiss.  Bot.,  1921,  60,  568)  for  the  velocity  of 
assimilation,  under  constant  light  intensity  and 
varying  carbon,  dioxide  concentrations  and  with  con¬ 
stant  carbon  dioxide  concentrations  with  varying  light 
intensity.  Figures  obtained  by  Warburg  from  ex¬ 
periments  on  Chlorella  are  also  in  harmony  with  the 
theory.  W.  O.  Kermack. 

Photo-synthesis  in  absence  of  oxygen.  E.  N. 
Harvey  (Plant  Physiol,  1928,  3,  85— 89).— Certain 
marine  algce  can.  produce  oxygen  (detected  by  lumin¬ 
ous  bacteria)  from  carbon  dioxide  when  illuminated  in 
absence  of  oxygen.  Chemical  Abstracts. 

Retardation  of  the  ripening  of  pears  by 
exclusion  of  oxygen.  F,  Kidd  and  C.  West 
(Nature,  1929,  123,  315 — 316). — When  pears  are 
preserved  in  an  atmosphere  of  nitrogen  the  macro¬ 
scopic  changes  of  “  ripening  31  are  almost  completely 
inhibited.  With  shorter  time  of  exposure,  however, 
ripening  subsequently  takes  place  in  air,  the  rate  of 
ripening  being  a  function  of  the  concentration  of 
oxygen  and  of  that  of  carbon  dioxide  over  a  con¬ 
siderable  range.  A.  A.  Eldiudge. 

Variation  in  the  composition  of  the  cell-wall  in 
oats  during  growth.  F.  Rogozxnski  and  M. 
Starzewska  (Bull.  Acad.  Polonaise,  1928,  R,  127— 
132). — The  ash  content  of  the  cell-walls  in  oats 
diminishes  gradually  during  the  growth  of  the  plant. 
Cellulose,  pentosan,  and  lignin  contents  increase 
rapidly  during  the  development  of  the  plant,  reaching 
maxima  12 — 14  weeks  after  germination. 

E.  A.  Lunt. 

Influence  of  hydrogen-ion  concentration  on  the 
development  of  Coffea  arabica.  T.  be  Camargo, 
R.  Bollioer,  and  P.  C.  de  Mello  (Compt.  rend., 
1929, 188,  878 — 880). — Specimens  of  this  plant  have 
been  grown  in  sand  moistened  with  a  solution  of  the 
requisite  salts  adjusted  to  different  pR  values  (4*2 — 
7*2)  with  sulphuric  acid.  The  ash,  the  dry  weight, 
and  the  weight  of  the  roots  of  the  plant  increase  with 
decreasing  pa ,  whilst  the  potassium  content  and  the 
weight  of  the  stems  show  an  opposite  effect.  The 
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nitrogen,  magnesium,  sodium,  and  calcium  contents 
remain  almost  unchanged.  G.  A.  C,  Gough, 

Effect  of  hydrogen-ion  concentration  on  the 
growth  of  Agaricus  campestris .  D.  Frear, 
J,  F.  Styer,  and  D.  E.  Haley  (Plant  Physiol.,  1928, 
3,  91 — 94). — The  optimal  pn  of  the  synthetic  culture 
media  was  6*0;  the  value  decreased  by  2*0  during 
growth.  Chemical  Abstracts. 

Influence  of  the  absolute  reaction  of  the  soil 
on  the  formation  and  composition  of  tarragon 
essence.  H.  Deel  and  (Mme.)  H.  Deel  {Bull.  Soc. 
chim.,  1929,  [iv],  45,  175 — 177). — The  effect  of  five 
artificial  manures  on  the  growth  and  yield  of  essence 
of  Artemisia  dracunculus  has  been  determined.  The 
optimum  pa  value  of  the  soil  at  the  time  of 
harvest  is  about  6*2.  With  greater  pa  values  the 
yield  of  plant  and  of  essence  diminishes,  but  when  the 
yield  of  essence  is  expressed  as  the  percentage  weight 
of  the  plant  the  influence  of  the  pn  value  of  the  soil  is 
negligible.  Analyses  of  the  essences  from  various 
crops  shows  that  the  optimum  pn  value  also  corre¬ 
sponds  with  the  maximum  (60*28%)  phenol  content. 

F.  G.  Tryhorn. 

Relation  of  nitrogen  metabolism  to  plant 
succulence.  W.  H.  Pearsall  and  J.  Ewing  (Ann. 
Bot.,  1929,  43,  27 — 34). — In  the  case  of  the  radish  and 
turnip  an  abundant  supply  of  nitrates  produces 
amino -acid  accumulation  with  consequent  reduction 
of  the  pn  of  the  cell-sap  in  the  plant.  It  is  suggested 
that  these  conditions  are  the  cause  of  the  increased 
water  content  and  reduced  transpiration  of  such 
plants.  E.  A.  Lunt. 

Nitrogen  metabolism  in  the  soya  bean,  J,  E. 
Webster  (Plant  Physiol.,  1928,  3,  31 — 43). — 

Analyses  of  high-nitrogen  and  low-nitrogen  series 
of  soya-bean  cultures  showed  that,  in  general,  the 
variations  of  the  various  types  of  nitrogen  compounds 
in  the  roots,  leaves,  and  stems  of  any  particular  series 
are  similar.  Leaves,  stems,  or  seeds  do  not  appear  to 
draw  on  the  nitrogen  reserve  of  the  roots.  Amino - 
acids  having  amide -groupings  are  no  more  important 
than  other  amino-acids  in  protein  metabolism, 
although  amide -nitrogen  may  be  one  of  the  most 
soluble  storage  forms.  Ammonia  is  the  first  and  last 
product  of  plant  metabolism.  The  various  forms 
of  nitrogen  fluctuate  daily.  Chemical  Abstracts. 

Nitrogen  metabolism  in  Polyanthus  narcissus. 
G.  1\  Nightingale  and  W.  R.  Bobbins  (N.  J.  Agrie. 
Exp.  Sfca.  Bull,  192S,  No.  472,  1-32).— Within  the 
roots,  nitrates  are  reduced  to  nitrites  and  ammonia, 
reducing  sugars  are  oxidised,  and  (also  in  the  storage 
tissues)  the  percentage  and  amount  of  higher  carbo¬ 
hydrates  are  reduced.  In  bulbs  in  darkness,  as  a  result 
of  assimilation  of  nitrate,  the  amounts  of  organic 
protein,  proteose,  basic-,  amide-,  and  amino-nitrogen 
increased.  The  active  centres  and  tops  are  relatively 
high  in  the  simpler  carbohydrates  and  the  less  complex 
forms  of  organic  nitrogen,  whilst  the  storage  tissue 
contains  a  relatively  large  amount  of  nitrogen  as 
protein,  and  carbohydrates  as  starch  and  dextrin. 

Chemical  Abstracts. 

Loss  of  nitrogen  on  drying  plants,  N.  N. 
Ivanov  and  M.  J.  Lischkevitsch  fBiochem.  Z.,  1929, 
205,  329—348), — Plant  materials  dried  at  75°  to 


constant  weight  show  a  further  loss  at  105°.  This 
consists  in  part  of  nitrogen  which  is  lost  as  ammonia. 
The  ammonia  varies  from  almost  zero  in  wheat  and 
lupin  flour,  where  the  nitrogen  is  chiefly  in  the  form 
of  proteins,  to  nearly  20%  in  certain  fungi,  where  it 
is  present  as  carbamide.  The  ether-soluble  material 
is  increased  threefold  and  the  nitrogen  extracted  by 
alcohol  and  water  diminishes  to  about  half. 

J.  H.  Biiuunshaw. 

Root-forming  substance.  F.  W.  Went  (Proc. 
K.  Akad.  Wetensch.  Amsterdam,  1929,  32,  35 — 39).— 
A  hormone  which  is  able  to  promote  root  formation 
and  is  non-specific  and  resistant  to  heating  at 
100°  may  be  extracted  from  leaves  of  Acalypha  and 
from  germinating  barley.  That  the  action  is  non¬ 
specific  was  shown  by  the  fact  that  the  root-forming 
substance  produced  from  leaves  of  Carica  papaya 
promoted  root  formation  in  Acalypha.  This  sub¬ 
stance  seems  to  be  transported  by  the  phloem  and  is 
formed  in  leaves  and  sprouting  buds  and  in  considerable 
quantities  in  the  branches.  F.  G.  Tryiiorn. 

Nectar  in  relation  to  honey  production. 
0.  W.  Park  (J.  Econ.  Entomol.,  1928,  21,  789 — 
790). — Most  of  the  samples  of  nectar  examined  con* 
tained  40 — 55%  of  sugar,  the  proportion  varying 
considerably  for  a  given  source.  The  sugar  con¬ 
centration  was  inversely  proportional  to  the  relative 
humidity  of  the  air ;  light  was  less  important. 

Chemical  Abstracts. 

Composition  of  sugar  obtained  by  complete 
saccharification  of  pine  wood.  I.  E.  HaGG- 
lund  (Biochem.  Z.,  1929,  206,  245— 247).— Sugar 
from  pine  wood  contains  0*41%  OMe.  The  methoxyl 
compound  is  soluble  in  water,  undergoes  fermentation 
with  yeast,  and,  unlike  lignin,  is  hydrolysed  by  4% 
hydrochloric  acid  at  120°  in  1  hr.  or  by  42%  hydro¬ 
chloric  acid  in  the  cold  in  24  hrs.  C.  C.  N.  Vass. 

Plant  colloids.  XXII.  Potato  amylopectin 
prepared  by  different  methods.  M.  Samec  (Bio¬ 
chem.  Z.s  1929,  205, 104 — 110). — A  variety  of  methods 
is  shown  to  yield  identical  products. 

P.  W.  Clutterbuck. 

Iodine  liberator  from  Laminaria.  H.  D.  Kay 
(Nature,  1929,  123,  317). — The  liberation  of  iodine 
from  potassium  iodide  by  an  acidified  extract  of 
Laminaria  fronds  (Dillon,  this  vol.,  360)  might  be  due 
to  the  presence  of  iodate.  A.  A.  Eldridge. 

Behaviour  of  plants  after  treatment  of  the 
seed  with  mercury.  W.  Heubner  (Z.  physikal. 
Chem.,  1928, 139,  198— 210).— Growth  of  wheat  seeds 
which  have  been  treated  with  solutions  of  various 
mercury  salts  has  been  compared  with  that  from 
untreated  seeds.  The  number  of  treated  seeds  ger¬ 
minating  is  much  the  greater,  but  the  total  weight 
of  a  single  shoot  is  not  increased.  The  length  of  the 
stalk  appears  to  be  smaller  at  first  but  eventually 
becomes  greater  than  that  obtained  from  the  untreated 
seed.  No  definite  support  is  obtained  for  the  view 
that  such  mercury  compounds  have  a  stimulating 
action  on  the  growth  of  the  plant ;  the  beneficial 
action  is  confined  to  destruction  of  harmful  fungi  on 
the  seed. 

Samples  of  wheat  grown  from  treated  seed  have 
been  examined  for  mercury  and  in  certain  cases 
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evidence  of  the  presence  of  small  quantities  even  in 
the  ears  has  been  obtained.  R.  N.  Kerr, 

Physiological  function  of  magnesium  in  plants* 
E.  Canals  (Bull.  Soc.  Chim.  biol.,  1929, 11, 14—45).— 
Crude  preparations  of  invertase  from  brewers*  yeast 
show  a  rough  proportionality  between  their  activity 
and  their  magnesium  content.  Invertase  precipitated 
from  aqueous  solution  with  alcohol  shows  a  low 
activity  which  is  increased  to  a  value  below  that  of  the 
original  material  by  the  addition  of  magnesium 
sulphate.  Activity  is  lower  in  the  same  sample  at 
higher  pn  values.  Electrolysis  of  aqueous  solutions 
of  invertase,  whether  containing  sucrose  or  not,  results 
in  a  partial  migration  of  the  magnesium  to  the 
cathode ;  dialysed  invertase  shows  little  variation  in 
magnesium  content  when  subjected  to  electrolysis. 
From  these  results  it  is  concluded  that  the  invertase 
molecule  contains  magnesium  in  a  non-ionie  form. 

When  pea  seeds  are  allowed  to  germinate  and  grow 
in  solutions  of  appropriate  salts,  much  less  growth  is 
observed  if  magnesium  is  absent.  If  calcium  ions  are 
absent  or  if  solutions  of  magnesium  sulphate  alone  are 
used,  magnesium  salts  exert  a  toxic  action.  In  these 
experiments  and  also  in  the  growth  of  maize  and  lupins, 
magnesium  solutions  show  an  appreciable  effect  at 
0*001%,  an  optimum  effect  at  0*05%,  and  a  toxic 
effect  at  0*1%.  Magnesium  salts  also  possess  a 
marked  influence  on  the  growth  of  Saccharomyces 
Kephir  and  Bacillus  Caucasians .  G.  A.  C.  Gough. 

Presence  of  monotropitin  in  Gaultheria  pro- 
eumbens,  L.f  after  drying,  M,  Bribed  and 
(Mlle.)  S.  Gbulon  (J.  Pharm.  Chinn,  1929,  [viii],  9, 
193 — 202 ;  cf»  A,,  1928,  1 224) . — Monotropitin  was 
determined,  with  the  aid  of  rhamnodiastase,  in  various 
parts  of  the  plant,  (?.  procumbens,  before  and  after 
drying.  The  dried  plant  contains  the  glucoside,  but  a 
large  proportion  is  destroyed  on  drying. 

E.  H.  Sharples. 

Glueosides  of  Digitalis  purpurea,  Raymond- 
Hamet  (Oompt.  rend.,  1929,  188,  461 — 463) . — Digi¬ 
talin  prepared  according  to  the  method  of  Nativelle 
possesses  the  same  toxicity  for  dogs  as  digitoxin  pre¬ 
pared  by  Cloetta  (A.,  1921,  i.  39). 

G~  A.  C.  Gough. 

Constituents  of  Ginkgo  biloba  leaves.  I.  S. 
Furukawa  (Bull.  Inst.  Phys.  Chem.  Res.,  Tokyo, 
1929,  8,  5 — 7).— The  alcoholic  extract  from  the  dried 
leaves  was  evaporated  and  from  the  resinous  residue, 
by  use  of  various  solvents,  were  separated  the  fol¬ 
lowing  :  a  substance,  CuH1204,2H20,  m.  p.  325°, 
which  contains  a  lactone  ring  (diacetyl  derivative, 
m.  p.  290—292°);  a  homolague  of  flavone  ( 1), 
ClgH12Oe,0*5HgO,  ra.  p.  240°  (triacetyl  derivative, 
m.  p.  170—171°;  dimethyl  derivative,  m.  p.  224— 
226°) ;  a  secondary  alcohol,  C27H50G,  in.  p»  80 — 80*5°, 
probably  identical  with  ginnol  (Kawamura,  A.,  1928, 
1291);  a  phytosterol  ( ? ),  m.  p.  240—241°;  and  a 
substance ,  C^H^O^  m.  p.  296°  (decomp.)  (diacetyl 
derivative,  m.  p.  169—170°).  B.  W.  Anderson. 

Constituents  of  corn-silk*  T.  Noguchi  (Bull. 
Inst.  Phys.  Chem.  Res.,  Tokyo,  1929,  8,  143 — 151). — 
Corn-silk,  the  style  and  stigma  of  the  pistil  of  maize, 
is  used  as  a  diuretic.  The  ether  extract  yielded  an 
alcohol,  C^HggO,  m,  p.  74 — 75°,  which  gave  a  mono- 


acetyl  derivative.  Phytosterol  was  separated  from  the 
oil  after  hydrolysis.  Colour  reactions  indicated  the 
presence  of  flavones,  and  of  ketose,  aldose,  and  pentose 
sugars.  A  phenylhydrazone,  m.  p.  180—181°,  was 
isolated.  Vitamins-^ ,  -B,  and  possibly  - E  were 
present,  R.  K.  Callow, 

Ergosterol  isolated  from  the  Japanese  edible 
fungus  Cortinellus  Shiitake,  M.  Sumi  {Bioehem, 
Z.,  1929,  204,  397— 411),— The  ergosterol  has  physiol¬ 
ogical  properties  very  similar  to  those  of  that  derived 
from  other  sources.  In  its  absorption  spectrum  a 
band  at  250|xll  has  been  discovered. 

W.  McCartney. 

[Determination  of]  nitrate  content  of  tobacco. 
T.  Andreadis  (Bioehem.  Z.,  1929,  204,  484—492). — 
Wagner’s  modification  of  Sehlosing’s  method  for  the 
determination  of  the  nitrate  content  of  tobacco  (ef. 
Kissling,  “  Handbueh  der  Tabakkunde,”  1925)  gives 
accurate  results  only-provided  the  gas  to  be  measured 
is  treated  with  potassium  hydroxide  after  collection 
over  water ;  otherwise  the  presence  of  carbon  dioxide 
causes  error.  The  modified  method  may  be  used  for 
the  determination  of  nitrate  in  other  plants  and  plant 
preparations.  W.  McCartney. 

Isolation  of  protocatechuic  acid  from  pig¬ 
mented  onion  scales  ;  significance  in  relation  to 
resistance  to  disease.  K.  P.  Link,  H.  R.  Angell, 
and  J.  0,  Walker  (J.  Biol  Chem.,  1929,  81,  369— 
375). — Onion  scales  were  extracted  with  water,  the 
extract  was  treated  with  basic  lead  acetate,  and  the 
precipitate  decomposed  with  hydrogen  sulphide ;  the 
lead-free  filtrate  was  evaporated  under  diminished 
pressure  and  the  residue  extracted  with  alcohol. 
The  alcoholic  solution,  after  clearing  with  charcoal, 
concentrating,  and  treating  with  light  petroleum, 
yielded  protocatechuic  acid  in  a  yield  of  0*1%  of  the 
starting  material.  The  presence  of  this  compound  is 
responsible,  at  least  in  part,  for  the  resistance  of  onions 
to  fungoid  diseases.  C,.  H.  Harington, 

Infection  of  the  wheat  plant  by  Ophiobolus 
graminis.  H.  Fellows  (J.  Agrie,  Res.,  1928,  37, 
647— 661).— Microchemical  analyses  made  on  the 
roots  of  wheat  plants  attacked  by  O.  grammis  indicate 
a  reduction  in  the  amount  of  cellulose  present  and  an 
increase  in  the  amounts  of  lignin  and  suberin.  Other 
cell  constituents  appeared  unmodified. 

E.  A.  Bunt. 

Hexylresorcinol  and  phenylethylresorcinol  as 
remedies  against  pathogenic  plant  fungi.  J, 
Houben  and  H.  W.  Wollenweber  (Bioehem,  Z.,  1929, 
204,  448—455) . — Very  small  amounts  of  these  sub¬ 
stances  prevent  the  growth  of  organisms,  such  as 
Graphium  ulmi,  Penicillium  glaucum,  Nectria  galligena, 
Fusarium,  Caloneciria  graminicola*  The  quantities 
required,  which  differ  according  to  the  organism,  vary 
from  less  than  0*0025  to  0*04%  (hexyl  derivative)  and 
from  0*0164%  to  more  than  0*0328%  (phenylethyl 
derivative).  Cultures  on  gelatin  treated  with  small 
amounts  of  the  substances  and  exposed  for  months 
in  the  open  show  neither  turbidity  nor  growth  of 
mould.  W.  McCartne  y, 

Apparatus  for  filtration  and  precipitation  with 
subsequent  filtration  in  an  atmosphere  of 


614 


BRITISH  CHEMICAL  ABSTRACTS* — A. 


nitrogen*  V.  Geabe  and  X.  Freund  (Biochem.  Z., 
1929,  205,  259 — 263). — An  apparatus  used  in  the 
preparation  of  phosphatides  is  described  which  enables 
the  filtration,  precipitation  of  dialysate,  and  filtration 
of  the  precipitate  to  be  accomplished  in  an  atmo¬ 
sphere  of  nitrogen,  thus  avoiding  oxidative  changes. 

P.  W.  Clctterruok . 

Micro-determination  of  carbon  dioxide  in  air* 
A,  Rrogh  and  P.  B.  Rehbebg  (Biochem.  Z.,  1929, 
205,  265—272;  ef.  A.,  1925,  i,  852).— About  100  c.c. 
of  air  arc  aspirated  through  standard  barium  hydroxide 
solution,  which  is  then  titrated  with  hydrochloric 
acid  from  a  micro -burette.  Leaden  tubes  arc  to  be 
avoided,  since  they  absorb  carbon  dioxide. 

J.  H.  Birkinskaw. 

Determination  of  the  respiration  of  bacteria, 
tissue  cultures,  and  surviving  cells.  P.  Silber- 
stein  and  P.  Bappaport  {Biochem.  Z.,  1929,  204, 
439—447)  .—The  respiratory  exchanges  of  these  cells 
can  be  measured  with  Van  Slyke's  apparatus  for 
analysis  of  blood-gases  provided  that  the  materials 
are  brought  Into  a  medium  consisting  of  suitably 
purified  haemoglobin  solution.  Within  certain  limits 
the  amounts  of  oxygen  consumed  and  carbon  dioxide 
produced  are  independent  of  the  amount  of  haemo¬ 
globin  present,  of  the  number  of  cells  used,  and  of  the 
duration  of  the  experiment.  W.  McCartney. 

Micro-determination  of  oxalic  acid.  A. 
Leulier,  L.  Velltjz,  and  H.  Griffon  {Bull.  Soc. 
Chim.  bid,,  1929,  11,  46—57). — Details  are  given  for 
an  approximate  micro-determination  of  oxalic  acid 
in  solutions  containing  simple  organic  constituents. 
Lime  water  is  used  as  a  source  of  calcium  ;  phosphates 
do  not  affect  the  reducing  power  of  the  precipitate 
towards  potassium  permanganate.  It  is  an  advan¬ 
tage  to  add  an  excess  of  potassium  permanganate  in 
the  oxidation  of  the  calcium  oxalate  and  to  determine 
the  excess  by  iodometry.  G.  A.  C,  Gough. 

Sources  of  error  in  the  determination  of 
tyrosine,  phenol,  and  uric  acid  by  phospho- 
tungstic  acid*  E.  Scheiner  (Biochem.  Z.,  1929, 
205,  245 — 255). — 1 The  reagents  of  Folin  and  Denis 
used  for  the  colorimetric  determination  of  uric  acid, 
tyrosine,  and  phenols  consist  essentially  of  a  labile 
complex  polyphosphotungstic  acid  which  readily 
parts  with  oxygen  to  reducing  substrates  with  the 
formation  of  the  blue  oxide.  This  property  is  un¬ 
specific  and  leads  to  misleading  results.  All  inorganic 
reducing  agents  (except  nitrous  acid)  and  hydrogen 
peroxide  give  the  blue  colour.  Bivalent  iron  reduces 
the  reagent  in  very  small  concentration  (OBI  mg.  of 
iron  gives  a  blue  colour).  Unsaturated  aldehydes, 
fatty  acids,  and  aromatic  amines  give  the  blue  colour, 
the  intensity  of  reduction  in  the  latter  case  being  pro¬ 
portional  to  the  number  of  amino-groups.  The 
Teuco-base  of  triphenylmethane  dyes,  haemoglobin, 
chlorophyll,  and  urinary  pigments  all  reduce,  giving  a 
blue  solution.  P.  W.  Clutterbuck. 

Purine  substances  and  uric  acid.  L.  Damas 
(Bull.  Sci.  pharmacol.,  1928,  35,  111—123;  Chem. 
Zentr.,  1928,  ii,  1468 — 1469). — A  discussion  of  analyt¬ 
ical  methods.  A.  A.  Eldridge. 


Detection  of  cantharidin  [in  urine  etc.].  E, 
Fischer  (Arch.  Pharra.,  1929,  267,  31 — 35). — The 
specimen  is  distilled  in  steam  in  presence  of  phosphoric 
acid,  the  distillate  extracted  with  chloroform,  and  the 
dried  solution  evaporated  in  a  current  of  air.  The 
residue  is  dissolved  in  ether  and  the  solution  evapor¬ 
ated  at  60°  in  a  special  micro-sublimation  apparatus. 
The  cantharidin  Is  subsequently  sublimed  at  120 — - 
130°  on  to  a  cover  glass.  The  latter  is  washed  in  light 
petroleum  and  viewed  under  the  microscope,  when 
characteristic  crystals  of  cantharidin  are  observed, 
which  are  identified  by  conversion  into  barium 
cantharidinate  (cf.  van  Zijp,  Pharm.  Weekblad,  1917, 
54,  295).  The  reactions  described  by  Klein  (B.,  1910, 
1225)  and  David  (B.,  1927, 124)  are  not  characteristic. 
Better  results  may  be  obtained  by  sublimation  in  a 
vacuum.  The  cantharidin  in  20 — 30  c,e.  of  urine  at  a 
dilution  of  1  :  150,000  can.  be  detected  and  with  laiger 
volumes  the  dilution  may  be  as  high  as  1  :  500,000. 
The  cantharidin  may  be  dissolved  in  lanolin  and  tested 
for  vesicant  action,  the  minimum  dose  being  0*02— 
0*015  mg.  S.  Coffey. 

Determination  of  copper  in  biological  material. 
C.  A.  Elvehjem  and  C.  W.  Lindow  (J.  Biol.  Chem., 
1929,  81,  435 — 443). — The  material  is  incinerated 
and  the  ash  dissolved  in  dilute  hydrochloric  acid ;  the 
solution  is  made  alkaline  with  sodium  hydroxide, 
re-acidified  with  acetic  acid,  and  treated  with  potassium 
thiocyanate  and  pyridine ;  it  is  then  shaken  with 
chloroform,  which  extracts  the  green  colour  (cf. 
Biazzo,  B,,  1926,  3S2),  and  the  latter  is  compared  with 
that  given  by  a  known  amount  of  copper.  In  presence 
of  large  amounts  of  iron  or  of  calcium  phosphate  the 
copper  must  be  precipitated  as  the  sulphide  (in  the 
former  case  after  preliminary  reduction  of  the  Iron  to 
the  ferrous  condition) ;  0*02  mg.  of  copper  can  be 
determined.  C.  R*  Harington. 

Determination  of  small  amounts  of  iodine  hy 
the  D upr e -W inkier  method.  J.  A.  Hojer  (Bio¬ 
chem.  Z.,  1929,  205,  273 — 296). — The  sources  of  error 
in  the  Fellenberg  method  (ibid.,  1923,  139,  391; 
A.,  1925,  i,  329)  for  the  volumetric  determination  of 
iodine  are  critically  examined.  It  is  proposed  to 
replace  the  chlorine  water  used  for  oxidising  the  iodide 
by  bromine  water  when  bromine  is  not  determined. 

J.  H.  Birkinshaw. 

Micro-determination  of  mercury.  J.  Bodnar 
and  E.  Szep  (Biochem.  Z.,  1929,  205,  219-229).— 
A  method  is  described  for  the  determination  of  very 
small  amounts  of  mercury  (0*04 — -10  y).  The  mercury 
in  presence  of  a  trace  of  copper  is  separated  on  a  pure 
iron  wire,  distilled  off,  and  collected  as  a  droplet, 
the  diameter  of  which  is  measured,  and  the  weight  is 
thus  calculable.  P.  W,  Clutterbuck. 

Micro-determination  of  sodium  in  biological 
liquids  and  tissues.  P.  Grabar  (Bull.  Soc.  Chirm 
biol . ,  1 929, 1 1 , 58 — 64)  .—After  oxidation  of  the  organic 
matter  by  treatment  with  hot  nitric  acid  in  a  silica 
flask,  phosphates  are  removed  from  the  residue  as 
ferric  phosphate  and  the  sodium  is  determined  by  a 
modification  of  the  uranium  method  of  Blanchetierc 
(A.,  1923,  ii,  579).  The  average  error  is  within  1%« 

G.  A.  C.  Gough, 
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Hartmann  formula  for  calibration  of  spectral 
apparatus.  F,  Hoffmann  (Physikal.  Z.,  1929,  30, 
238— 239).— The  Hartmann  formula,  p==p0+U/(X— 
%Q)a  (*0— 0*2,  1,  roughly),  can  be  expressed  differ¬ 
ently  with  advantage,  e.gr.,  px=a+&M~cP ;  p(X— c)= 
a+6x  and  \(p-~~b}^a+cp  (a—O— p0X  6=p0,  c=X0)> 
Similar  equations  can  be  obtained  using  v  instead  of 
X.  The  use  of  linear  expressions  as  above  is  preferable 
for  convenience  and  accuracy  to  the  expression 
v=virf&p+6j>2  used  by  Russell  and  Shenstone 
(J.  Opt.  Soc.  Amer.,  1928, 18,  298). 

R.  A.  Morton. 

Electrified  spherical  films  and  the  Stark 
effect.  L.  D600MBB  (Compt.  rend.,  1929,  188, 
1094—1096). 

Intensity  and  polarisation  of  forbidden  lines. 
A.  Rubinowicz  (Z.  Physik,  1929,  53,  267— 273)  — 
Expressions  are  deduced  for  determining  the  intensity 
and  polarisation  of  radiation  due  to  forbidden  trans¬ 
itions  in  a  one-electron  system  with  central  sym¬ 
metry.  E.  B.  Robertson. 

Breadth  of  resonance  lines  and  possibility  of 
their  displacement  towards  the  red  by  repeated 
scattering.  W.  Orthmann  and  P.  Pringsheim 
(Z,  Physik,  1929,  53,  367—379). — A  theoretical  dis¬ 
cussion  of  the  effect  of  absorption  and  multiple 
scattering  in  vapours  on  the  form  of  resonance  lines. 

E.  B.  Robertson. 

Spectrum  emitted  by  a  carbon  plate  under 
bombardment.  A.  A.  Newbold  (Phil.  Mag.,  1929, 
[vii],  7,  706— 719).— The  electrostatic  method  devel¬ 
oped  by  Richardson  and  Bazzoni  (A.,  1917,  ii,  521) 
for  the  examination  of  radiations  from  gases  and 
vapours  and  adopted  by  Lukirsky  (A.,  1924,  ii,  215, 
368)  for  the  detection  of  soft  X-rays  is  shown  to  be 
capable  of  use  in  precision  measurements  of  the  latter. 
It  has  been  employed  for  the  examination  of  the 
spectrum  emitted  by  a  carbon  plate  by  electrons  with 
energy  up  to  600  volts.  Over  the  frequency  range 
5700—26,000  the  spectrum  obtained  resembled  closely 
that  determined  by  Millikan  and  Bowen  for  gaseous 
carbon.  A.  E.  Mitchell. 

.  Spectra  of  alkali  metals  excited  by  active 
nitrogen,  J.  Okubo  and  H.  Hamada  (Phil,  Mag., 
1929,  [vii],  7,  729— 736),— Previous  work  (A.,  1928, 
*10}  has  been  extended  to  a  study  of  the  effects  of  the 
density  of  the  vapours  of  sodium,  potassium,  and 
csesium  on  their  spectra  excited  by  active  nitrogen. 
With  sodium  it  is  found  that  as  the  temperature  of 
the  metal  is  raised  the  initial  yellow  glow  becomes 
8  S 


filled  with  a  greenish-yellow  core  which  with  further 
rise  in  temperature  becomes  definitely  green.  In  this 
core  the  first  subordinate  series  is  more  enhanced 
than  the  principal  series,  whilst  in  the  yellow  glow 
this  effect  is  reversed ;  also  the  intensities  of  the  lines 
in  the  former  series  are  greater  than  those  of  corre¬ 
sponding  energy  in  the  latter  series.  In  the  core  the 
intensity  maximum  is  displaced  towards  the  higher 
member,  whilst  in  the  yellow  glow  the  reverse  is  the 
case.  The  core  exhibits  the  green  band  spectrum, 
due  to  sodium  molecules,  in  the  position  between  the 
2p~~4d!  and  2 p—M  Hues.  Analogous  effects  were 
obtained  with  the  other  metals. 

A,  E.  Mitchell. 

Selective  absorption  by  excited  mercury 
vapour.  E.  P.  Metcalfe  and  B.  Venkatesachar 
(Nature,  1929,  123,  761).— A  statement  of  priority 
(cf.  Ponte,  A.,  1928,  808).  A.  A.  Eldribge. 

Broadening  of  spectral  lines,  B.  Tbumby  (Z. 
Physik,  53,  57 — 60). — Anomalies  discovered  in  earlier 
work  (A.,  1927,  179,  997)  on  the  broadening  of  the 
mercury  line  2537  A.  at  high  partial  pressures  of 
foreign  gases  are  discussed,  and  a  theory  of  the  inter¬ 
action  of  impact  and  radiation  as  a  cause  of  broadening 
is  put  forward  as  an  explanation. 

E,  B.  Robertson, 

Patterns  and  Paschen-Back  analogue  in  the 
Stark  effect  for  neon.  J,  S.  Foster  and  W. 
Rowles  (Proc.  Roy,  Soc.,  1929,  A,  123,  80—103).— 
An  extension  of  Nyquist’s  work  on  neon  (Physical 
Rev.,  1917,  10,  226),  Using  the  modified  Lo  Surdo 
discharge  tube  and  high-potential  apparatus  previously 
described  (Foster,  A,,  1927,  179),  an  examination  has 
been  made  of  the  Stark  effect  for  150  lines  in  the  neon 
spectrum  in  high  fields.  The  observed  patterns  for 
the  individual  arc  lines  are  in  no  case  more  complex 
than,  and  in  the  majority  of  eases  appear  to  be  identical 
with,  those  reported  in  parhelium  for  lines  associated 
with  the  same  n}  l  values  for  the  outer  electron  in 
initial  and  final  states.  A  considerable  number  of 
diffuse  and  combination  lines  exhibit  a  simpler  pattern, 
consisting  apparently  of  but  one  parallel  and  one  per¬ 
pendicular  component,  and  the  displacement  may  be 
as  great  as  that  of  the  standard  (0,1)  component. 
In  low  fields,  especially,  the  displacements  are  rela¬ 
tively  large.  The  intensities,  however,  are  somewhat 
different  in  that  the  perpendicular  component  is  much 
the  stronger.  The  displacements  in  fields  above 
100,000  volts /cm.  are  in  fairly  good  agreement  with 
the  results  of  quantum  mechanics.  The  displace¬ 
ments  for  the  different  members  of  a  complex  line  are 
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such  that  the  structure  tends  to  fuse  and  form  the 
normal  Stark  effect  characteristic  of  the  corresponding 
singlet  line,  in  a  manner  analogous  to  the  appearance- 
of  the  Paschen-Back  effect  in  high  magnetic  fields. 
This  effect  is  not  symmetrical  with  respect  to  the 
normal  line  group,  and  is  partial  in  the  sense  that 
only  the  initial  terms  are  appreciably  affected.  The 
interpretations  of  the  Stark  effect  in  neon  recently 
given  by  Stark  (“  Handbuch  der  Physik,”  1926,  23, 
146)  and  by  Ishida  (A,,  1928,  1066)  are  discussed. 

L.  L.  Bircumshaw. 

Helium  band  spectrum.  S.  Imanishi  (Sci. 
Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1929,  10, 
193 — 209). — Continuing  with  improved  methods  the 
work  of  Dieke,  Takamine,  and  Suga  (A.,  1928,  1295), 
the  region  3000 — 7000  A.  was  investigated  and  the 
results  were  tabulated.  Two  new  parhelium  bands 
2N0— 7P0  and  2jS0— 8P0  at  3366  and  3307  A.,  and  a 
new  orthohelium  band  2 s0—5p%  at  3181  A.  were  found. 
Bands  2sx—5px  and  2$x—5p0  of  orthohelium  (cf.Weizel 
and  Fuchtbauer,  A,,  1927,  909)  are  completed  up  to 
the  first  line  in  every  branch.  Extended  observations 
on  Curtis’  band  (cf,  A.,  1923,  ii,  351)  2$0— 5p0  are 
made,  N.  M.  Bligh. 

Excitation  of  helium  lines.  R.  von  Hirsch  and 
R.  Dopel  (Ann.  Physik,  1929,  [v],  1,  963 — 976). — The 
fading  constant  ( *  c  Abklingkonstante  ”)  of  the  stronger, 
photographically  active  helium  lines  has  been  obtained. 
The  apparatus  and  method  of  calculation  are  described. 
There  is  considerable  difference  in  the  constant  for 
the  different  lines  examined.  The  experiments  were 
carried  out  with  four  cathodes  of  different  forms  in 
order  to  make  allowances  for  distortion  due  to  pressure. 
The  constants  for  both  the  strongest  lines  (X  4472  and 
X  3889  A.)  are  independent  of  the  method  of  excitation. 

A.  J.  Mee. 

Energy  of  the  helium  atom  in  the  ground  state. 
E.  A.  Hylleraas  (Physikal.  Z.,  1929, 30, 249—250),— 
The  older  quantum  theory  failed  to  account  for  the 
ionisation  potential  of  helium,  Bohr’s  first  model 
leading  to  28*15  volts,  a  second  model  studied  by 
Bohr  and  Kramers  leading  to  20*63  volts,  whilst 
Lyman’s  spectroscopic  data  required  24*46  volts. 
The  new  quantum  theory  yields  the  value  24*35  volts 
(A.,  1927,  808;  1928,  698)  and  the  reality  of  the 
remaining  small  discrepancy  has  now  been  studied. 
Lyman’s  ground  term  can  be  expressed  as  X= 
^1*45175,  the  author’s  earlier  work  led  to  X= 
—  1*4496,  whereas  considerations  now  shown  in  out¬ 
line  lead  only  to  x=  — 1*45162,  R,  A.  Morton. 

Calculation  of  the  energy  of  helium  in  the 
fundamental  state  and  the  lowest  terms  of 
orthohelium.  E.  A.  Hylleraas  (Z.  Physik,  1929, 
54,  347— 366).— Mathematical.  J.  W.  Smith. 

Properties  of  the  terms  of  the  helium  molecule. 
G.  H.  Dieke  (Nature,  1929,  113,  716—717). 

Spectrum  of  Hr  Bands  analogous  to  the 
parhelium  line  spectrum.  I.  0.  W.  Richardson 
and  P.  M.  Davidson  (Proc,  Roy.  Soc.,  1929,  A,  123, 
54 — SO ;  cf.  A,,  1928,  345,  812). — A  re-examination 
of  the  series  of  band  systems  previously  described 
(loc.  cit.)  with  the  help  of  Gale,  Monk,  and  Lee’s  tables 
has  shown  that  the  bands  already  published  are  only 


a  small  fragment  of  a  much  larger  number  of  related 
bands.  Instead  of  6  progressions  with  a  maximum  of 
4  members  each  there  are  now  more  than  50  pro¬ 
gressions,  several  of  them  extending  to  9  members, 
including  most  of  the  strength  of  the  secondary 
spectrum  from  3394  to  8902  A.  The  irregular  doublets 
previously  described  have  now  disappeared,  the  lines 
of  all  the  bands  being  single.  The  final  states  of  all 
these  progressions  belong  to  the  electronic  state  2hS, 
There  are  no  combinations  between  any  of  the  lines 
of  these  bands  and  those  of  the  a,  p,  y,  etc.  bands,  but, 
on  the  other  hand,  they  seem  to  have  the  same  final 
states  as  the  B  states  of  Dieke  and  Hop  field,  and  so 
will  presumably  combine  with  the  lines  of  the  Lyman 
bands.  A  detailed  account  is  given  of  the  properties 
of  the  system  31!?  — >•  2lS  (the  strong  Q  band  system, 
in  which  each  band  consists  solely  of  one  single  Q 
form  branch) ;  and  of  the  system  3lC  — >  2h$  (the 
system  with  E  very  strong,  P  weak).  The  two 
systems  are  similar  in  that  they  have  upper  states 
with  practically  the  same  moment  of  inertia  for  large 
m>  and  the  intensity  distribution  in  corresponding 
bands  of  the  system  is  very  similar.  Whilst  no  lines 
of  the  Q  system  show  the  Zeeman  effect,  every  strong 
line  of  the  system  with  E  strong,  P  weak  shows  it. 

L.  L.  Bircumshaw. 

Stark  effect  in  a  violet  region  of  the  secondary 
spectrum  of  hydrogen.  J.  K.  L.  MacDonald  (Proc. 
Roy.  Soc.,  1929,  A,  123,  103 — 107). — Observations 
have  been  made  on  the  Stark  effect  for  20  lines  in  the 
violet  region  3980—4080  A.  The  lines  on  the  violet 
side  of  the  region  investigated  are  displaced  towards 
the  violet,  and  those  on  the  red  side  towards  the  red ; 
there  is  a  slight  overlapping  of  the  two  groups.  No 
close  agreement  is  observed  with  previous  investig¬ 
ations,  Five  of  the  normal  lines  examined  have  a 
very  close  structure  which  has  not  been  reported 
before.  L.  L.  Bircumshaw. 

Relative  intensities  of  Stark  components  in 
hydrogen.  J.  S.  Foster  and  L.  Chalk  (Proc.  Roy. 
Soc,,  1929,  A,  123,  108—118;  cf.  A.;  1926,  i,  1070; 
1927,  179). — Three  modifications  of  the  Lo  Surdo 
discharge  tube  are  described,  suitable  for  measuring 
the  relative  intensities  of  Stark  components  and  their 
relative  advantages  are  discussed.  Using  a  neutral 
glass  wedge,  direct  and  indirect  determinations  have 
been  made  of  the  intensities  of  the  stronger  com¬ 
ponents  of  Ha,  H^s,  Hy,  and  H$.  The  results  for 
Ha,  Hjg,  and  Hy  are  found  to  agree,  within  the  limits 
of  experimental  error,  with  Schrodinger’s  calculations. 
The  measurements  on  H§  are  uncertain  and  the  results 
for  the  p  components  of  Hy  are  not  satisfactory.  It 
is  considered  probable  that  the  variation  from 
Schrodinger  is  principally  due  to  experimental 
difficulties,  L.  L.  Bircumshaw, 

Continuous  spectrum  of  the  hydrogen  tube. 
D.  Chalonge  and  M,  Lambrey  (Compt,  rend,,  1929, 
188,  1104 — 1106), — The  intensity  of  the  continuous 
spectrum  obtained  from  the  authors’  hydrogen  dis¬ 
charge  tube  (A.,  1927,  489)  increases  very  slowly  with 
pressure  (1*5 — 4  mm.)  and  passes  through  a  maximum 
at  2 — 3  mm.  It  also  increases  slowly  with  decrease 
of  wave-length  (from  4400  A.)  and  attains  a  maximum 
at  2200  A.  Since  the  distribution  of  energy  in  the 
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spectrum  undergoes  no  appreciable  modification  with 
changing  conditions  of  discharge  and  with  different 
tubes  it  is  suggested  that  such  tubes  might  be  useful 
as  standards  of  intensity  in  the  ultra-violet  region. 

J.  Grant, 

Fulcher  bands  of  hydrogen.  I.  Sandeman 
(Proc.  Roy.  Soc.  Edin,,  1929,  49,  [i],  48—64). — A 
co-ordination  and  extension  of  Richardson's  arrange¬ 
ment  (cf.  A.,  1926,  873;  1927,  1)  and  the  measure¬ 
ments  of  Gale,  Monk,  and  Lee  (A.,  1928,  1166).  A 
number  of  combination  relations  are  given  for  the 
lines  of  the  Eulcher  bands.  These  indicate  three 
main  branches  in  each  band,  R\  Q,  and  P'  branches, 
the  Q  branch  being  identical  with  that  of  Richardson. 
The  R'  and  P'  branches  have  a  common  initial  level 
differing  from  that  of  the  Q  branch,  whilst  all  three 
have  a  common  final  level.  The  arrangement  yields 
term  differences  consistent  throughout  the  bands,  and 
in  agreement  with  the  new  quantum  mechanics. 

N.  M.  Bligh. 

Photometry  of  hydrogen  and  calcium  lines  in 
stellar  spectra.  (Miss)  C.  H.  Payne  and  (Miss) 
E.  T.  R.  Williams  (Month.  Not.  Roy.  Astron.  Soc., 
1929,  89,  526—538). 

Hydrogen  chromosphere .  W.  H.  McCrea 
(Month.  Not.  Roy.  Astron.  Soc.,  1929,  89,  483 — 497). 
—The  pressure,  density  law,  and  means  of  support  of 
hydrogen  in  the  chromosphere  are  of  a  nature  quite 
different  from  those  of  calcium.  From  the  absolute 
measurement  of  Hy  the  normal  atoms  are  estimated 
to  be  present  at  the  base  of  the  chromosphere  to  the 
extent  of  1012  atoms  per  c.c. ;  from  observations  on 
the  continuous  spectrum  at  the  head  of  the  Balmer 
series  the  ionised  atoms  in  the  same  region  are  thought 
to  be  present  at  the  rate  of  2  x  1010  atoms  per  c.c. 
Ionisation  in  the  chromosphere  is  discussed.  It  is 
shown  that  Ca*  under  the  conditions  usually  assumed 
would  probably  be  ionised  to  Ca++,  but  that  the 
excess  of  ionised  hydrogen  prevents  this.  The  usual 
factors  supposed  to  be  effective  in  chromospheric 
equilibrium  are  not  so  in  the  case  of  hydrogen,  and 
the  possibility  that  they  are  effective  in  other  stars 
is  discussed  (cf.  this  vol.,  117).  R.  A.  Morton. 

3d  trajectory  in  the  ionised  atoms  P  n,  S  II, 
S  III,  and  01  ill.  Cl  hi  quadruplets.  J.  Gilles 
(Compt.  rend.,  1929,  188,  1158 — 1160). — The  3d 
trajectory  falls  between  the  4 s  and  4 p  trajectories  for 
the  elements  in  the  order  phosphorus,  sulphur,  and 
chlorine.  For  Clin  the  quadruplets  (a3d4P— a4p4$), 
(a3i4P— a4p4P),  and  (a3#P— a4p4Z))  were  established 
(cf.  Bloch,  A.,  1927, 396),  the  term  3 dlP  being  inverted 
as  in  the  cases  of  0  ii  and  S  n.  The  term  3dD  has  a 
value  of  approximately  144,300.  J.  Grant. 

Separation  of  the  various  spark  spectra  of 
antimony.  R.  Soulillou  (Compt.  rend.,  1929, 
188,  1103 — 1104). — The  spark  spectrum  of  pure 
antimony,  comprising  300  lines  between  3800  and 
1900  A.,  may  be  grouped  into  three  classes  due  to 
Sb  ii,  Sb  hi,  and  Sb  iv  corresponding  with  increasing 
intensities  of  excitation.  The  first  group  is  made  up 
of  two  sub-groups,  but  the  two  last  are  perfectly 
homogeneous  (cf.  Kimura  and  Nakamura,  A.,  1924, 
n>  799).  The  spectra  are  accompanied  by  an  inde¬ 
pendent,  feeble  continuous  emission  localised  in  the 


annular  region  near  the  bend  of  the  tube.  A  number 
of  lines,  including  some  not  previously  observed,  are 
tabulated  with  their  intensities.  J.  Grant. 

Arc  spectrum  of  samarium.  Measurements 
made  at  normal  pressure  between  X  2750  and 
2200  X.  S.  Pina  de  Rubies  (Compt.  rend.,  1929, 
188,  1 101—1 102 ) . — An  extension  of  earlier  work 
(this  vol.,  479).  J.  Grant. 

Spectral  relations  between  certain  iso-elec- 

tronic  systems  and  sequences.  I.  Ca  I,  Sc  II, 
Ti  hi,  ¥  iv,  and  Cr  v,  H.  E.  White  (Physical  Rev., 
1929,  [ii],  33,  538 — 546). — The  spectra  of  V  rv  and 
Cr  v  should  resemble  closely  the  spectra  of  Ca  i,  Sc  n, 
and  Ti  m,  and  extrapolations  from  known  data  for 
these  have  led  to  the  identification  of  about  30  energy 
levels  in  both  triply-ionised  vanadium  and  quadruply- 
ionised  chromium.  The  strongest  lines  in  these 
spectra  arise  from  combinations  between  3P,  ZF, 
1P,  lD\  1F{3d4:p)  and  3Z>,  W(3d4s)  and  3P',  W, 
3P\  1G(3d2).  The  Moseley  diagram  and  the  irregular 
doublet  law  are  used  to  determine  the  approximate 
positions  of  the  various  singlet  and  triplet  levels  and 
the  location  of  the  radiated  frequencies.  Lande’s 
interval  rule  and,  with  one  exception,  Hund’s  rule  are 
obeyed.  The  ionisation  potentials  of  the  3d  electrons 
of  V  iv  and  Cr  v  are  determined,  respectively,  as 
48*3  and  72-8  volts.  N.  M.  Bligh. 

Spark  spectrum  of  nickel  (Ni  II).  R.  J.  Lang 
(Physical  Rev.,  1929,  [ii],  33,  547—548 ;  cf.  A.,  1928, 
679). — Twenty-six  lines  resulting  from  intercombin¬ 
ations  between  the  lowest  terms  d9  2D%Z  and  eleven 
more  terms  of  the  d8p  configuration  b*S\  64P,  b*D' ; 

c~P,  crD* ;  b2P,  62D',  62P;  c2P;  b2G'  are  tabu¬ 
lated  and  classified.  These  lines  lie  between  1537 
and  1250  A.  (cf.  Menzies,  this  vol.,  226). 

N.  M.  Bligh. 

Variation  in  the  intensities  of  mercury  spec¬ 
trum  lines  with  pressure  of  the  vapour.  J.  G. 
Frayne  and  C.  G.  Montgomery  (Physical  Rev., 
1929,  [ii],  33,  549 — 552). — The  relative  intensities  of 
lines  in  the  mercury  spectrum  in  the  direct-current 
arc  and  in  the  high-frequency  discharge  at  low  pres¬ 
sure  were  measured  and  tabulated  for  the  wave-length 
range  7000 — 3000  A.  In  the  low-pressure  discharge, 
there  is  an  increase  in  intensity,  relative  to  the  triplet 
line  5460,  of  the  singlet  members,  the  sharp  series 
showing  the  greatest  increases ;  the  relative  intensity 
increases  rapidly  with  ascending  members  of  the 
series ;  combination  singlets  appear  strong  in  the  red. 
Five  new  lines  in  the  sharp  singlet  series  were  observed. 

N.  M.  Bligh. 

Spark  spectra  of  iodine.  L.  Bloch  and  E. 
Bloch  (Ann.  Physique,  1929,  [x],  11,  141 — 166). — 
The  iodine  spectrum  produced  in  the  electrodcless 
oscillatory  discharge  has  been  studied  from  7350  to 
2220  A.  A  large  number  of  new  lines,  especially  in 
the  extreme  red,  have  been  measured  for  the  first 
time.  Four  successive  degrees  of  excitation  are 
apparent,  as  compared  with  three  for  chlorine  and 
bromine.  The  oscillatory  discharge  through  iodine 
at  low  pressures  is  accompanied  by  a  violet  fluor¬ 
escence  resembling  that  exhibited  by  chlorine  and 
bromine.  H.  F.  Gillbe. 
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Arc  spectrum  of  phosphorus.  D.  G.  Dhayale 
(Nature,  1929,  123,  799). — The  presence  of  phos¬ 
phorus  in  the  sun  is  held  to  be  established. 

A.  A.  Eldridge. 

Transition  probabilities  in  the  lithium  atom, 
ni.  B.  Trttmpy  (Z.  Physik,  1929,  54,  372—384; 
cf.  A.,  1927,  998;  1928,  1067).— Mathematical. 

J.  W.  Smith. 

Duplicity  of  the  D-terms  of  sodium  and 
potassium.  A.  Ferchmin  and  S.  Frisch  (Z. 
Physik,  1929,  53,  326— 330).— The  potassium  lines 
22p3/2^52i>f  5832  A.,  and  22P3?2~62D,  53601.,  have 
been  examined  with  a  Mieheison  echelon  grating,  and 
each  has  been  found  fco  possess  a  weaker  satellite.  The 
arrangement  of  the  2D-terms  is  “  inverted  ”  (».€.,  the 
larger  term  has  the  smaller  j- value) ;  A52D3|2iS.1=0*§2 
cm r1 ;  A62DS  %m=0-24:  cm,4  The  sodium  line  2rPm— 

4 21>,  5688  1.,  has  been  examined  with  the  echelon 
grating  and  a  large  Lummer  plate  and  found  to  bo 
single ;  M2D3%5/2  04>cmr1  E.  B.  Robertson. 

Electrons  that  are  11  pulled  out  ,f  from  metals, 
E.  H.  Hall  (Proe.  Mat,  Acad,  SeL,  1929,  15,  241— 
251). — Theoretical.  In  connexion  with  his  theory  of 
two  classes  of  conduction  electrons,  tho  author 
investigates  the  minimum  number  of  thermions,  com¬ 
pared  with  the  valency  electrons  or  with  the  atoms, 
necessary  to  accord  with  Ids  energy  data  and  with  the 
results  of  Millikan  and  Eyring  (A.,  1926,  219).  Tim 
data  of  these  and  other  authors  are  used,  with  tho 
help  of  Gppenheimer’s  applications  of  wave  mechanics 
to  the  phenomena.  The  values  obtained  for  the 
number  of  thermions  per  c*c,  range  from  l*8x  101S  to 
8  x  1017,  N.  M.  Bliqh. 

Mechanism  of  spark  discharge,  L.  J,  Neuman 
(Proc,  Nat.  Acad.  ScL,  1929,  15,  259— 265).— The 
methods  of  distinguishing  the  possible  mechanisms  of 
a  source  of  electrons  at  or  near  a  cathode  surface  in  a 
gas  were  made  the  basis  of  a  critical  experiment  to 
decide  which  mechanism  was  the  essential  one  in  the 
spark  discharge.  A  tube  containing  nickel  electrodes 
and  a  sodium  cathode  in  argon  at  various  pressures 
was  used,  and  voltage-pressure  curves  are  given. 
The  main  conclusions  reached  are  :  in  argon  at  low 
pressures  tho  cathode  material  plays  an  important 
part,  and  the  principal  mechanism  by  which  positive 
ions  liberate  electrons  from  the  cathode  depends  on 
the  velocity  or  impact  energy  of  the  positive  ions  with 
the  cathode ;  as  the  pressure  increases  the  predomin¬ 
ating  mechanisms  of  electron  production  change  from 
those  in  which  electrons  are  liberated  from  the  cathode 
by  the  bombardment  of  swiftly-moving  positive  ions 
to  those  in  which,  electrons  are  generated  in  the  gas 
by  collisions  between  swiftly -moving  positive  ions 
and  neutral  molecules.  N.  M,  Brigk. 

Experiments  with  the  electrolytic  generator, 

V.  M.  Sciiulqix  (PhysikaL  Z„  1929,  30,  235—237),— 

Improvements  in  the  electrolytic  generator  {ibid*, 
1928,  29,  724 — 726)  are  described.  The  high- 
frequency  oscillations  (of  the  Tesla  type)  which  are 
generated  arise  apparently  from  hydrogen  liberated 
at  the  platinum  electrode.  B.  A,  Morton. 

Thermionic  emission  through  double  layers. 

W.  Georgeson  (Proe.  Camb.  Phil.  Soc.,  1929,  25, 
175— 185).— Theoretical. 


Measurement  of  excitation  and  ionisation 
potentials  by  the  diffusion  method,  W.  Gli- 
witzxy  (Ann.  Physik,  1929,  [v],  1,  701^720;  cf. 
Bartels  and  Gliwitzky,  A.,  1928,  452). — The  measure¬ 
ments  on  argon  have  been  confirmed  and  extended 
and  a  helium-neon  mixture  has  been  studied.  Pull 
details  of  the  new*  technique  are  given, 

R.  A.  Morton. 

Regularity  of  the  total  photo-electric  emission, 
R.  Suhrmann  (Z.  Physik,  1929,  54,  99— 107).— The 
total  photo-electric  emission  observed  when  platinum 
foil  is  irradiated  with  black-body  radiation  from  a 
source  at  different  temperatures  has  been  found  to 
be  in  good  agreement  with  theoretically  deduced 
values.  J.  W»  Smith, 

High  values  of  e/m  obtained  with  a  Thomson 
vacuum  tube.  S.  Ray  (Z.  Elektroehem.,  1929,  35, 
209 — 210). — A  discussion  of  variable  values  of  the 
charge  on  an  electron  obtained  from  measurements 
with  the  Thomson  tube.  H.  T.  S.  Britton. 

Exponential  yield  of  positive  ions  in  argon. 
(Miss)  K.  B.  Blobgett  (Proc.  Nat.  Acad.  ScL,  1929, 
15,  230 — 234). — An  electric  discharge  was  passed 
through  an  argon-filled  tube  and  the  current  carried 
by  electrons  and  by  positive  ions  was  measured. 
Graphs  are  given  of  the  current-voltage  for  various 
temperatures,  the  are  current,  electron  current  against 
voltage  for  three  pressures,  and  for  three  temperatures. 
A  mechanism  to  account  for  the  observed  relationships 
is  suggested,  N.  M.  Beige. 

Mobility  distribution  and  rate  of  formation  of 
negative  ions  in  air.  J.  L,  Hamshere  (Proe.  Camb. 
Phil.  Soc.,  1929,  25,  205 — 218). — A  modification  of 
the  alternating-field  method  of  measuring  ionio 
mobility  in  a  gas  gives  an  experimental  curve  showing 
upper  and  lower  limits  for  the  mobility.  From  this  a 
distribution  curve  is  derived  which  has  a  calculable 
resolving  power.  The  mobility  of  negative  ions  in 
dry  air  shows  a  continuous  distribution  between  the 
limits  2*15  and  1*45,  with  a  peak  value  about  1*8. 
At  low  pressures  the  current  is  resolved  into  ions  and 
free  electrons.  From  the  relative  numbers  reaching 
the  electrometer  it  is  found  that  the  electron  makes 
an  average  of  9*4x10*  collisions  before  capture, 
independent  of  field  strength  and  pressure,  and  there¬ 
fore  independent  of  the  electron  speed  over  a  velocity 
range  2x  105  to  7  x  10s  cm. /see.  N.  M.  Bligh. 

Secondary  electron  emission  from  solid  metal 
surfaces.  C.  F.  S  harman  (Proe.  Camb.  Phil.  Soc., 
1929,  25,  237—254;  ef.  A.,  1927,  287).— The  mechan¬ 
ism  of  electron  reflexion  and  the  calculation  of  the 
total  secondary  effect  are  considered  theoretically, 
and  secondary  emission  is  shown  to  be  a  complicated 
phenomenon  involving  many  monatomic  layers. 
The  experimental  study  of  slow  S-ray  or  true  second¬ 
ary  emission  from  copper  is  described,  and  energy- 
distribution  curves  are  given.  An  inverse  square 
distribution  law  is  applied,  and  tested  experimentally 
by  a  retarding-potential  method.  The  energy  dis¬ 
tribution  of  the  total  electronic  emission  can  be 
represented  by  two  curves,  one  for  the  electrons 
originally  in  the  metal,  and  falling  considerably 
below  the  inverse  square  distribution  at  high  energies. 
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and  the  other  for  the  primary  electrons  reflected  from 
the  surface.  N.  M.  Bligh. 

Motion  of  ions  in  constant  fields.  L.  Page 
(Physical  Rev.,  1929,  [ii],  33,  553 — 558). — Theoretical. 
It  is  shown  that  the  effect  of  a  constant  electrical  or 
gravitational  force  on  ions  passing  through  a  constant 
magnetic  field  is  to  cause  the  circular  or  helical  ion 
paths  to  advance  in  a  direction  at  right  angles  to  both 
the  force  and  the  field  with  a  constant  velocity.  Ion 
paths  relative  to  a  rotating  earth  are  discussed  on 
the  assumption  that  the  earth’s  field  is  purely  magnetic 
relative  to  the  inertial  system  of  the  centre  of  the 
earth,  1ST.  M,  Bligh. 

Angular  scattering  ol  electrons  in  helium, 
neon,  hydrogen,  and  nitrogen.  G.  P.  Harnwell 
(Physical  Rev.,  1929,  [ii],  33,  559—571 ;  cf.  A.,  1928, 
1169). — The  angular  distribution  of  electrons  of 
various  energies  scattered  by  the  gases  was  investi¬ 
gated  qualitatively.  It  was  found  that  those  electrons 
which  were  scattered  elastically  were  in  general 
deflected  through  only  a  few  degrees.  Those  which 
had  sustained  an  exciting  collision  were  scattered 
through  slightly  larger  angles.  Evidence  of  electrons 
which  had  undergone  two  inelastic  collisions  was 
obtained,  and  these  were  distributed  through  still 
larger  angles.  A  general  tendency  for  slower  electrons 
to  be  scattered  through  larger  angles  was  observed. 

N.  M.  Bligh. 

Dependence  of  electron  emission  from  metals 
on  field  strengths  and  temperatures.  R.  A. 
IIilltkan  and  C.  C.  Lauritsen  (Physical  Rev.,  1929, 
[ii],  33,  698 — 604). — A  combined  field -current  and 
thermionic  equation  has  been  deduced,  and  field 
currents  have  been  shown  to  be  independent  of  tem¬ 
perature  up  to  about  1100°  Abs.,  when  the  energy  of 
thermal  agitation  begins  to  assist  the  fields  appreciably 
in  causing  the  escape  of  electrons  from  metals.  These 
results  have  been  questioned  by  de  Bruyne  (cf.  this 
vol,  3 ;  also  Fowler  and  Nordheim,  A.,  1928,  681). 
Further  support  for  the  original  views  is  given. 

N.  M.  Bligh. 

Rate  of  formation  of  negative  ions  by  electron 
attachment.  A.  M.  Ckavath  (Physical  Rev.,  1929, 
[ii],  33,  605—613). — A  new  method  is  described  by 
which  the  fraction  of  the  collisions  between  electrons 
and  molecules  which  result  in  the  attachment  of  the 
electron  to  form  a  negative  ion  has  been  measured 
in  air  and  oxygen  as  a  function  of  the  average  electron 
energy,  the  gas  pressure,  and  the  moisture  content. 
In  oxygen  this  fraction  increased  with  either  increase 
or  decrease  of  average  electron  energy  about  a  mini¬ 
mum  of  0-9  volt,  and  in  air  increased  for  energies 
below  this  value.  It  increased  rapidly  with  pressure 
at  low  constant  energy,  and  was  of  the  same  order  of 
magnitude  in  moisture  as  in  oxygen,  but  in  mixtures 
of  these  two  was  much  larger  than  in  either  alone. 
Evidence  of  the  detachment  of  electrons  from  negative 
ions  in  oxygen  at  very  high  fields  was  found. 

N.  M.  Bligh. 

Test  of  the  theoretical  explanation  of  secondary 
electron  emissions.  H.  Daene  and  G.  Schmer- 
witz  (Z.  Physik,  1929,  53,  404—421 ) .—Klemperer 
and  Joff<5  have  given  an  explanation  of  the  Wehnelt 
phenomenon  of  secondary  electron  emission  which 


cannot  be  confirmed  by  the  authors.  A  new  one, 
based  on  the  assumption  of  a  potential  layer  arising 
from  the  striking  of  primary  electrons,  is  deduced. 
Distribution  curves  for  secondary  electrons  emitted 
from  glass  and  platinum  are  given. 

G.  E.  Wentworth. 

Reactions  in  ionised  gases  from  the  point  of 
view  of  Faraday’s  law.  S.  S.  Joshi  (Trans. 
Faraday  Soc.,  1929,  25,  143 — 147). — If  univalent 
electrolytes  are  considered  to  be  electrochemical 
analogues  of  ionised  gases,  then  Faraday’s  ratio  M jF 
may  be  obtained  from  the  data  for  the  decomposition 
of  nitrous  oxido  by  a  silent  electric  discharge  (cf. 
this  vol.,  521).  The  large  values  of  M/F  are 
explained  in  terms  of  the  theory  of  the  kinetics  of  a 
chemical  change  in  the  silent  discharge  previously 
advanced  (Elliott,  Joshi,  and  Lunt,  A.,  1927,  630). 
Assuming  collisions  between  nitrous  oxide  molecules 
and  electrons  only  (i.e.,  in  the  initial  stages  of  the 
decomposition),  it  is  calculated  that  1*9  X 1G3  mols. 
are  decomposed  per  electron.  J.  Grant. 

Refraction  of  light  waves  by  electrons.  S.  K. 
Mitra  and  H.  Rakshit  (Nature,  1929,  123,  796 — 
797). 

Electron  deflexion  by  metallic  films.  E. 
Rupp  (Ann.  Physik,  1929,  [v],  1,  773 — 800).— Elec¬ 
trical*  measuring  arrangements  have  been  devised  for 
studying  the  deflexion  phenomena  which  occur  when 
electrons  pass  through  thin  sheets  of  foil,  in  this  case 
of  metals  possessing  cubic  lattices.  From  the  refrac¬ 
tive  indices  for  electron  waves  the  inner  lattice  poten¬ 
tials  of  silver  and  nickel  are  found  to  be  near  12  and 
17  volts,  respectively.  The  spatial  and  localised 
velocity  distribution  of  the  deflected  electrons  reveals 
a  selective  effect  in  certain  directions,  which  leads  to 
a  definition  of  deflected  electrons  as  those  electrons 
which,  after  traversing  the  metallic  foil,  undergo 
deflexion  in  a  selective  angular  range  without  suffering 
appreciable  loss  in  velocity.  All  other  electrons  are 
regarded  as  scattered.  The  application  of  the  refrac¬ 
tive  index  for  electron  waves  to  the  problem  is  dis¬ 
cussed  and  it  is  pointed  out  that  the  foil  is  a  con¬ 
glomerate  of  small  crystals  and  not  a  strictly  plane 
parallel  plate.  Date  are  recorded  for  nickel,  alumin¬ 
ium,  silver,  and  chromium.  R.  A.  Morton. 

Electron  reflexion  and  deflexion  at  uni- 
crystalline  surfaces.  E.  Rupp  (Ann.  Physik,  1929, 
[v],  1,  801 — 814). — When  fairly  slow  electrons  pass 
through  metal  foil  deviations  occur  from  the  de 
Broglie  relation  'k—hjmv  which  are  accounted  for  by 
the  introduction  of  a  refractive  index  ji>1.  The 
physical  basis  for  this  term  is  the  existence  of  a  posi¬ 
tive  inner  lattice  potential  F0  corresponding  with  the 
relation  g=(F+i£0/F)*,  F  being  the  electron  velocity 
in  volts .  The  reflexion  of  electrons  from  unicrystalline 
nickel,  copper,  silver,  gold,  aluminium,  and  lead 
{metals  with  cubic  face-centred  lattices)  has  been 
studied.  Volatilisation  from  tungsten  enabled  most 
of  the  crystals  to  be  oriented  with  the  111  plane 
parallel  to  the  surface  under  investigation.  It  is 
found  that  the  refractive  index  for  electron  waves  is 
greater  than  1  for  all  metals,  that  it  decreases  towards 
unity  with  increasing  velocity,  and  that  for  a  given 
velocity  it  is  constant  for  a  given  metallic  lattice. 
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E0  varies  between  11  and  17  volts.  The  values 
obtained  by  this  and  other  methods  are  compared, 
and  correlated  with  SommerfekTs  theory  of  metallic 
conduction.  R,  A.  Morton. 

Application  of  electron  diffraction  to  the 
investigation  of  gas  adsorption.  L.  H.  Germer 
(Z.  Pliysik,  1929,  54,  408—421), — Under  suitable 
experimental  conditions  diffraction  diagrams  of  four 
very  different  types  can  be  obtained  from  the  electron 
diffraction  from  a  single  crystal  of  nickel.  Of  these, 
one  records  the  space  lattice  of  the  metal,  the  second 
the  structure  of  the  surface  layer  of  the  metal,  a  third 
that  of  a  monatomic  adsorbed  gas  film,  and  the  fourth 
that  of  a  thicker  gas  film.  Hence  it  is  claimed  that 
this  method  affords  a  rapid  new  method  of  studying 
gas  adsorption  and  crystal  structure. 

J.  W.  Smith. 

Electron  reflexion  from  cobalt,  and  electron 
waves.  M.  N.  Davis  (Nature,  1929,  123,  680™ 
681).— The  secondary  emission  on  bombardment  of 
the  metal  by  electrons  of  known  velocity  lias  been 
resolved  into  its  velocity  components. 

A.  A.  Eldridge, 

Temperatures  of  positive  ions  in  a  uniformly 
ionised  gas.  J.  M.  Dewey  (Nature,  1929,  123, 
681). — By  the  use  of  data  on  the  width  of  lines 
emitted  from  the  negative  glow  of  the  helium  arc, 
and  assuming  that  the  positive  ions  acquire  energy 
solely  from  the  energy  of  random  motion  of  the 
electrons  whilst  they  lose  energy  by  collision  with  the 
molecules  of  neutral  helium  at  a  rate  which  may  be 
calculated  from  kinetic  theory,  the  temperature  of 
positive  helium  ions  is  calculated  from  the  electron 
temperature  and  the  pressure  of  the  gas  in  a  field-free 
space.  A.  A.  Eldridge. 

Selenium  and  cathode  rays.  C.  E.  S.  Phillips 
(Nature,  1929,  123,  681— 682).— When  a  cell,  pre¬ 
pared  by  condensing  the  vapour  of  heated  selenium 
on  a  gold  grid,  was  exposed  to  cathode  rays,  a  rapid 
diminution  of  resistance,  which  could  be  widely  varied 
by  deviating  the  rays  with  a  magnet,  occurred.  The 
effect  is  not  attributed  to  the  production  of  X-rays  in 
the  selenium.  A.  A.  Eldridge. 

Elastic  collisions  of  electrons  with  helium. 
N.  IF,  Mott  (Nature,  1929, 113,  717).— The  scattering 
predicted  by  the  wave  mechanics  has  been  worked  out 
by  a  method  involving  two  separate  approximations . 

A,  A.  Eldridge. 

Mass-spectrum  of  lead  from  broggerite. 
0*  N.  Fenner  and  0.  S,  Piggot  (Nature,  1929,  123, 
793). — 'The  composition  and  age  of  the  broggerite 
from  which  Aston's  sample  of  lead  tetramethyl  (this 
voL,  370)  was  prepared  are  discussed.  The  propor¬ 
tion  of  Pb208  is  computed  to  be  2*64%.  The  uranium- 
thorium  equivalence  factor  (G*3S)  may  require  correc¬ 
tion.  A.  A.  Eldridge. 

Groupings  of  radioactive  atoms.  H.  Jedrze- 
jovski  (Compt.  rend.,  1929,  IBS,  1043 — 1045). — 
ChamkFs  method  (A.,  1928,  810)  has  been  used  for 
the  study  of  the  distribution  of  radioactive  matter  in 
activated  sources.  Direct  activation  in  radon  and 
activation  in  a  vacuum  by  the  a-recoii  of  radium-5 
(from  radium-4)  or  by  the  P-recoil  of  radium-C  (from 
radium-5)  gave  characteristic  groupings  analogous  to 


those  obtained  by  Chamie.  Images  from  sources 
prepared  by  distillation  of  radium-5+O  in  a  vacuum 
or  at  atmospheric  pressure,  however,  were  quite 
different,  and  indicate  that  the  destruction  of  the 
groupings  by  distillation  is  duo  to  tho  removal  in 
succession  of  the  outer  atoms.  These  groupings  are 
unchanged  after  15  min.  at  350°,  but  once  they  are 
destroyed  they  do  not  tend  to  form  again  rapidly, 

J.  Grant/ 

Grouping  of  the  atoms  of  radioactive  elements. 
(Mlle.)  G.  Ghami#  (J.  Phys,  Radium,  1029,  [vi],  10, 
44 — 48;  cf.  A.,  1928,  810). — Tho  radioactive  mixture 
is  put  into  close  contact  with  a  photographic  plate, 
so  that  the  a-par  tides  have  their  whole  path  in  the 
gelatin.  A  number  of  “  star  ”  effects  is  then 
obtained,  each  of  which  indicates  the  position  of  a 
radioactive  group.  If  the  plate  is  covered  with 
mercury  which  has  absorbed  a  little  radioactive 
material,  the  same  grouping  effect  is  always  found  on 
development,  no  matter  what  method  has  been 
employed  to  activate  the  mercury.  From  this  it  is 
concluded  that  these  radioactive  groups  existed  in  the 
original  mixture  and  had  been  absorbed  unchanged 
by  the  mercury.  The  groups  will  remain  unchanged 
for  weeks  in  mercury.  To  investigate  the  presence 
of  these  groups  in  radioactive  gas  mixtures,  the  gas 
was  streamed  against  a  photographic  plate  and  the 
same  effect  was  obtained,  showing  the  presence  of 
complexes.  In  a  similar  way  the  presence  of  groups 
in  liquids  has  been  demonstrated.  It  is  concluded 
that  these  groups  contain  many  atoms,  and  their 
origin  and  properties  are  discussed. 

J.  L.  Buchan. 

Conditions  of  formation  of  groups  of  radio¬ 
active  atoms.  H,  Herszfinkiel  and  H.  Jebrze- 
jovski  (Compt.  rend.,  1929,  188,  1167 — 1169 ;  cf. 
A.,  1928,  215) > — Radioactive  deposits  produced  by 
distillation  on  to  a  thin  mica  surface  show  groupings 
only  in  the  presence  of  impurities,  the  smallest  trace 
of  which  suffices  to  act  as  a  nucleus  for  their  form¬ 
ation.  Thus,  the  groupings  were  more  sharply 
defined  when  a  drop  of  hydrochloric  acid  was  placed 
on  the  mica  before  distillation,  or  was  used  to  wash 
it  after  distillation,  than  when  distilled  water  was 
used .  It  was  shown  that  solutions  free  from  groupings 
will  activate  filter -paper  by  direct  adsorption  and  that 
groups  present  on  a  mica  surface  do  not  penetrate  it 
under  the  influence  of  radioactive  recoil. 

J.  Grant. 

B[~ParticIe]  recoil.  L.  Wertenstein  (Compt, 
rend.,  1929,  188,  1045— 1047).— Radioactive  sources 
prepared  by  direct  activation  in  radon  or  by  means  of 
the  a-recoil  of  radium-5  (from  radium-4)  give  recoil 
products  containing  radium-5  and  -C,  whilst  a  source 
prepared  by  distillation  in  a  vacuum  from  a  platinum 
surface  of  the  collected  deposit  gives  pure  radium-C 
(cf .  preceding  abstract).  The  yield  of  recoil  product  is 
not  influenced  by  the  method  of  preparation,  but 
decreases  rapidly  with  time  and  as  a  result  of  pre¬ 
heating  the  source  at  250°.  It  is  dependent  on  the 
emitting  and  receiving  surfaces,  a  maximum  yield  of 
20%  being  obtained  with  a  clean  aluminium  source 
and  bismuth  receiver  after  a  few*  minutes'  exposure ; 
it  is  unchanged  if  the  receiver  is  cooled  in  liquid  air. 

J.  Grant, 
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Mode  of  action  of  the  electron  counter  of  Geiger 
and  Muller.  H,  Kniepkamp  (Physikal.  Z.,  1929, 3D, 
237 — 238). — Experiments  with  treated  and  untreated 
wire  (ef.  Geiger  and  Muller,  this  vol,,  114)  show  that 
under  the  correct  electrical  conditions  plain  wire 
is  effective.  The  condition  of  the  surface  of  the  anode 
wire  cannot  he  more  than  a  secondary  factor  in  the 
operation  of  the  counter.  II.  A.  Morton. 

Energy  relations  in  artificial  disintegration, 
(Sir)  E.  Rutherford  and  J.  Chadwick  (Proc,  Camb, 
Phil.  Soc.,  1929,  25,  186— 192).— When  certain  ele¬ 
ments  are  disintegrated  by  a-partiele  bombardment 

rotons  are  liberated  and  the  a-particle  is  assumed  to 

o  captured  by  the  nucleus.  The  energy  changes  of 
this  type  of  reaction  are  investigated  theoretically 
with  the  help  of  data  for  the  maximum  ranges  of  the 
protons  obtained  by  experiments  on  aluminium. 
Support  is  obtained  for  the  view  that  nuclei  of  the 
game  element  do  not  have  identical  masses. 

N.  M.  Bligh. 

Distribution  of  range  of  the  a-partieles  from 
radiu m-C'  and  thorium-C',  N.  Feather  and  R.  R. 
Nimmo  (Proc.  Camb.  Phil  Soe,,  1929,  25,  198—204; 
ef,  this  voL,  371).— The  particles  of  abnormally 
short  range  wero  investigated  from  measurements  of 
tracks  formed  in  an  expansion  chamber  for  2134  and 
729  ^-particles  from  thorium -C'  and  radium~C', 
respectively,  and  range-distribution  curves  were 
obtained.  The  origin  of  marked  differences  in  the 
proportion  of  short-range  particles  in  each  is  dis¬ 
cussed.  Estimates  of  the  linear  straggling  coefficients 
relative  to  the  absorption  of  the  two  groups  of  par¬ 
ticles  in  air  are  made.  N.  M.  Bligh. 

Number  of  high-velocity  (3-rays.  H.  M.  Cave 
(Free.  Camb.  PhiL  Soc.,  1929,  25,  222—224;  cf. 
Yovanovitch  and  D’Espine,  A.,  1927,  915).— A  simple 
determination  was  made  of  the  average  number  of 
high-velocity  (3 -particles  per  disintegration  from 
radium -B+G,  and  it  is  concluded  that  the  number  of 
such  particles  is  certainly  less  than  1  per  500  and 
probably  less  than  1  per  1000  disintegrations. 

N.  M,  Bligh. 

Evaluation  of  the  a-radiation  of  the  active 
deposit  of  actinium  by  measurement  of  its 
3-radiation,  Nahmias  (Compt.  rend.,  1929,  188, 
1165 — 1167)* — The  absolute  value  of  the  a-radiation 
from  aetinium-G  may  be  determined  from  the  ratio 
of  the  ionisation  current  produced  by  the  {3-radiation 
to  that  due  to  the  a-radiation  remaining  after  the 
former  has  become  feeble.  Ionisation  from  the  effect 
of  (3-rays  during  the  measurement  of  the  a-radiation 
amounts  to  0*013  of  the  current  due  to  the  latter, 
and  is  determined  by  the  use  of  an  aluminium  screen 
0*06  mm.  thick  to  cut  off  all  the  a-radiation, 

J.  Grant. 

Determination  of  radium  content  from  the 
y-radiation,  W.  A.  Sokolov  (Z.  Physik,  1929,  54, 
385 — 398). — For  determination  of  radium  content  the 
method  of  y-radiation  measurement  is  much  more 
accurate  than  that  of  the  a-radiation  and  moreover 
for  this  purpose  the  material  requires  no  chemical 
treatment  such  as  is  necessary  for  emanation  measure- 
went.  A  new  form  of  y- ray  electroscope  is  described, 
using  the  same  principle  as  that  of  Dorsay  (J.  Opt. 


Soc.  Amer.,  1922,  6,  633),  the  chief  improvements 
made  being  in  making  the  space  for  the  material  to 
be  investigated  much  larger  and  the  substitution  of 
a  forked  electrode  for  the  cylinder  used  by  Dorsay. 
By  this  means  it  has  been  found  possible  to  measure 
radium  contents  as  low  as  2  parts  in  IQ10  of  radium- 
containing  minerals.  J.  W,  Smith, 

Atomic  disintegration.  W.  Borns  and  H. 
Franz  (Z.  Physik,  53, 1929,  313 — 316). — The  essential 
differences  between  results  obtained  by  these  authors 
and  Kirsch  and  Pettersson  (this  vol.,  234)  are  stated. 
No  correlation  seems  possible. 

G,  E.  Wentworth, 

Cosmic  radiation  and  radioactive  disintegr¬ 
ation.  N.  Dobronravov,  P.  Lukirsky,  and  V. 
Pavlov  (Nature,  1929,  123,  7 60) . — Experiments  with 
two  nearly  equal  quantities  of  radon,  the  exact  ratio 
of  the  activities  of  which  had  been  determined,  did  not 
reveal  any  action  of  cosmic  rays  on  the  speed  of  dis¬ 
integration,  although  the  possibility  of  such  action,. 
e.g.,  in  causing  the  disintegration  of  the  first  member 
of  the  radioactive  family,  is  not  thereby  excluded. 

A,  A.  Eldridge, 

Nature  of  penetrating  radiation.  W.  Bothe 
and  W.  Kolhorster  (Nature,  1929,  123,  638,  and 
Naturwiss.,  1929, 17, 271 — 273). — It  is  concluded  from 
experimental  evidence  that  the  penetrating  radiation 
is  not  of  y-  but  of  corpuscular  type, 

A.  A.  Eldridge. 

Theory  of  quantum  jumps.  J.  Ullmo  (J. 
Phys.  Radium,  1929,  [vi],  10, 15 — 31 ). — Mathematical, 

Foundation  of  Nernst’s  hypothesis  of  form¬ 
ation  of  radioactive  elements  on  the  basis  of 
wave-mechanics.  J.  Kir  bar  (Z.  Physik,  1929,  53T 
166 — 167 ), — Mathematical  note. 

Diagram  of  quantum  states  and  the  formation 
of  the  elements  in  the  periodic  system.  O.  M. 
Corbin o  (Nuovo  Cim.,  1928,  5,  Mi — Ixiv;  Chem. 
Zentr,,  1929,  i,  185). — n* Values  from  1  to  7  (K—Q) 
are  plotted  as  abscissae  against  the  corresponding 
states  Jfe= 0  to  3  (s%  p,  dtf)  as  ordinates ;  the  states 
are  divided  into  groups  corresponding  with  different 
I*- values.  A,  A.  Eldridge, 

Distribution  of  charge  and  current  in  an  atom 
consisting  of  many  electrons  obeying  Dirac's 
equations.  D.  R.  Hartree  (Proc.  Camb.  Phil. 
Soc.,  1929,  25,  225— 236),— An  approximation  for  the 
many-electron  atom  is  applied  to  electrons  obeying 
Schrodinger’s  wave  equation  and  also  to  those  obeying 
Dirac’s  equation,  in  order  to  divide  the  electron  groups 
into  half  groups  for  which  the  distribution  of  charge 
is  spherically  symmetrical.  An  investigation  is  made 
as  to  whether  the  direction  of  the  spin  axis  of  the 
electron  can  ever  be  specified,  and  it  is  concluded  that 
this  can  be  done  only  for  states  for  which  the  magnetic 
quantum  number  m  has  its  extreme  value  4 

N.  M.  Bligh. 

Theory  of  columnar  ionisation.  II.  G,  Jaff6 
(Ann.  Physik,  1929,  [v],  1,  977—1008;  cf.  A.,  1913, 
i i,  658). — Mainly  mathematical.  The  theory  of 
ionisation  in  columns  advanced  in  the  earlier  paper  is 
extended  and  developed  and  a  formula  is  derived  for 
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the  increase  in  ionisation  density.  A  comparison  is 
made  with  experimental  results.  A.  J.  Mee. 

Theoretical  expression  for  the  life  of  the  atom 
in  the  metastable  state.  M,  Saha  and  D.  S. 
Kothasi  (Naturwiss.,  1929,  17,  271), — Classical 
theories  lead  to  the  expression  T  &7r~e2v2  for 

the  life  of  the  excited  atom  in  the  metastable  state, 
( Abklingungszeit ) ,  and  for  v=104c  the  value  is  of  the 
order  10  8  sec.  A  rough  expression  for  the  life  of  the 
atom  in  the  metastable  state  is  given  by  T=3c5ra2/ 
7r2e2Av3,  and  taking  v=104e,  T  is  T5x  1CH  sec.,  in 
agreement  with  experimental  values  found  by  Rannen- 
stine  and  Hertz.  R.  A.  Morton. 

Estimates  of  the  ages  of  the  Whin  Sill  and  the 
Cleveland  Dyke  by  the  helium  method.  V.  S. 
Dubey  and  A.  Holmes  (Nature,  1929,  123,  794— 
795). — Values,  respectively,  of  182  and  26x  106  years 
are  obtained.  A.  A.  Eldridge. 

Quantum  mechanics  of  many-electron 
systems.  P.  A.  M.  Dirag  (Proc.  Roy.  Soc.,  1929, 
A,  123,  714—733), — The  methods  and  results  of 
group  theory  are  translated  into  the  language  of 
quantum  mechanics  so  as  to  obtain  a  treatment  of 
the  <s  exchange  ”  (Austausch)  phenomena  of  electrons. 
The  general  theory  is  given  of  systems  containing  a 
number  of  similar  particles,  showing  the  existence  of 
sets  of  states  such  that  a  transition  can  never  take 
place  from  a  state  in  one  set  to  a  state  in  another. 
The  theory  is  then  applied  to  the  case  when  the 
particles  are  electrons,  taking  into  consideration  the 
spin  of  the  electrons  and  Pauli’s  exclusion  principle, 
and  a  proof  is  obtained  of  the  fundamental  theorem 
of  multiple!  structure,  that  for  each  stationary  state 
of  the  atom  there  is  one  definite  numerical  value  for  s, 
the  magnitude  of  the  total  spin  vector.  The  perturb¬ 
ation  theory  is  applied  to  an  approximate  calculation 
of  the  energy  level  of  the  states,  the  result  being 
expressible  by  a  simple  formula,  showing  that,  in  the 
first  approximation,  the  exchange  interaction  due  to 
the  equivalence  of  the  electrons  may  be  replaced  by  a 
coupling  between  their  spins,  the  energy  of  this 
coupling  for  each  pair  of  electrons  being  equal  to  the 
scalar  product  of  their  spin  vectors  multiplied  by  a 
numerical  coefficient  given  by  the  exchange  energy. 
In  this  way  a  justification  is  obtained  for  the  assump¬ 
tions  of  the  old  orbit  theory. 

L.  L.  Bircumshaw. 

Discussion  on  the  structure  of  atomic  nuclei. 
(Proc.  Roy.  Soc.,  1929,  A,  123,  373— 390).— (Sir)  E. 
Rutherford.  The  progress  which  has  been  made  in 
the  last  fifteen  years  is  reviewed.  Three  methods  of 
attacking  the  problem  are  discussed  :  (1)  the  proof 
of  the  isotopic  constitution  of  the  ordinary  elements 
and  the  accurate  determination  of  the  masses  of  the 
individual  isotopes ;  (2)  the  artificial  disintegration 
of  the  elements  by  bombardment  with  a-particles, 
and  (3)  the  study  of  the  wave-lengths  of  the  pene¬ 
trating  Y-rays  which  have  their  origin  in  the  disin¬ 
tegration  of  the  radioactive  nucleus.  Earlier  work 
on  isotopes  showed  that  the  masses  of  the  elements 
are  approximately  expressed  by  whole  numbers 
(oxygen—16),  but  the  main  interest  now  lies  in  the 
departures  from  the  whole-number  rule.  The  second 
method  of  attack  shows  definitely  that  the  actual 


structure  of  the  nucleus  can  be  altered  by  the  applic¬ 
ation  of  external  agencies,  whilst  the  third  gives 
evidence  of  the  modes  of  vibration  of  the  particles 
constituting  the  nucleus.  In  a  study  of  the  scattering 
effects  of  a-particles  of  elements  from  copper  (at. 
no.  29)  to  uranium  (at.  no.  92)  it  is  found  that  the 
scattering  is  normal — i.e.,  assuming  the  inverse 
square  law  the  number  of  a-particles  scattered  through 
an  angle  of  about  135°  varies  as  l/E2s  where  E  is  the 
energy  of  the  a-particles.  From  this  it  is  concluded 
that  the  radius  of  the  copper  nucleus  is  less  than  the 
closest  distance  of  approach  (about  1CH2  cm.),  whilst 
for  uranium  this  distance  is  about  3x  1(H2  cm.  The 
scattering  of  the  lighter  elements  is  quite  abnormal 
and  a  detailed  study  of  these  deviations  leads  to  the 
conclusion  that  the  close  approach  of  an  a-parfcicle  to 
the  nucleus  causes  a  polarisation  of  the  charged  con¬ 
stituents  of  the  latter.  This  gives  rise  to  an  attractive 
force  which  varies  as  the  5th  power  of  the  distance 
from  the  centre  of  the  nucleus.  Calculations  on  this 
basis  agree  fairly  well  with  the  experimental  observ¬ 
ations  on  aluminium.  The  nuclei  cannot  be  regarded 
as  point  forces,  but  have  a  certain  structure  and 
volume,  and  the  latter  may  in  some  cases  be  flat 
ellipsoid  rather  than  spherical.  Scattering  experi¬ 
ments  show  that  a  swift  a-partiele  cannot  penetrate 
deeply  into  the  nucleus  of  uranium,  whilst  other 
considerations  indicate  that  this  should  occur.  An 
explanation  of  this  difference  can  be  obtained  by 
applying  the  ideas  of  wave  mechanics,  but  this  makes 
the  radius  of  the  uranium  nucleus  very  small  (about 
7  X  Kk13  cm.),  and  in  this  small  nuclear  volume  238 
protons  and  146  electrons  must  be  accommodated. 
A  picture  is  presented  of  the  gradual  building  up  of 
atomic  nuclei  in  which  the  latter  are  composed  of 
a-particles,  protons,  and  electrons  which,  owing  to  the 
distortional  forces,  attract  each  other  strongly.  A 
highly  concentrated  and  firmly  bound  nucleus  results, 
accompanied  by  the  emission  of  energy  and  this 
binding  is  closest  for  atomic  mass  120,  where  the  loss 
of  mass  due  to  packing  is  a  maximum.  The  nucleus 
consists,  therefore,  of  a  very  tightly-packed  structure 
at  the  centre,  becoming  less  dense  as  the  outside  is 
approached,  and  is  a  system  surrounded  by  a  potential 
barrier  which  normally  prevents  a-particles  from 
escaping.  This  view  explains  why  atoms  heavier 
than  uranium  cannot  exist  permanently. 

F.  W.  Aston.  The  packing  fractions  of  the  ele¬ 
ments  are  discussed,  and  the  essential  differences 
between  the  light  atoms  of  odd  atomic  number 
(hydrogen,  lithium,  beryllium)  and  those  of  even 
atomic  number  (helium,  carbon,  oxygen)  are  em¬ 
phasised. 

J.  Chadwick.  Experiments  on  artificial  dis¬ 
integration  by  a-particles  reveal  the  fact  that  protons 
liberated  from  the  odd-numbered  elements  have 
greater  maximum  energies  than  those  from  even- 
numbered,  and  if  the  disintegration  consists  of  the 
capture  of  an  a-partiele  and  the  emission  of  a  proton, 
then  an  element  of  odd  number  will  be  changed  into 
ono  of  even  number,  and  vice  versa .  This  suggests, 
in  agreement  with  other  evidence,  that  the  even 
elements  are  more  stable  than  the  odd. 

C.  D.  Ellis.  The  nature  and  origin  of  the  y-rays 
occurring  in  radioactive  disintegrations  are  discussed. 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY* 


623 


These  rays  are  more  frequently  associated  with  the 
p-ray  type  of  disintegration  and  appear  to  be  homo¬ 
geneous  to  at  least  1  part  in  1000  parts.  Experiments 
in  progress  on  the  intensities  of  the  photo-electric 
groups  emitted  from  lead  when  exposed  to  y-radiation 
from  a  radioactive  source  provide  some  evidence  of 
a  curious  coupling  between  the  nucleus  and  the 
electronic  system. 

G.  Gamow.  A  theory  is  suggested  which  treats  an 
assembly  of  a-particles — e.g.t  the  a-particles  con¬ 
stituting  a  nucleus — with  attractive  forces  between 
them,  which  vary  rapidly  with  the  distance,  as  a 
small  drop  of  water  with  the  particles  held  together 
by  surface  tension.  From  the  equation  connecting 
the  energy  of  the  a-particles  with  the  surface  tension 
of  the  imaginary  water  drop  and  the  quantum  con¬ 
dition  of  ordinary  quantum  mechanics,  a  relation .  is 
obtained  between  the  "  drop  energy  ”  and  the  number 
of  a-particles  contained  in  the  drop  (i.e.,  the  at.  wt. 
of  the  nucleus).  The  shape  of  the  curve  for  this 
relation  agrees  well  with  Aston’s  curve  showing  the 
defect  of  mass.  On  the  basis  of  wave  mechanics  this 
model  can  be  treated  by  Hartree’s  method  of  self- 
consistent  field. 

E.  H.  Fowler.  The  nucleus  is  pictured  as  a  tiny 
enclosure  surrounded  by  a  potential  hill  and  enclosing 
an  a-particle  (represented  by  a  standing  wave),  of 
which  the  energy  is  less  than  the  potential  energy  at 
the  top  of  the  barrier.  On  the  classical  theory  it  will 
stay  inside  for  ever,  but  on  the  quantum  theory  there 
is  a  finite  chance  that  the  wave  can  leak  out  through 
the  thin  wall.  Its  chance  of  doing  this  will  be  greater, 
the  greater  is  the  energy  of  the  a-particle,  the  thinner 
the  barrier  it  has  to  go  through,  and  the  smaller 
the  height  of  this  barrier.  A  virtue  of  this  theory 
is  that  it  gives  the  Geiger-Nuttall  law  of  a -ray  dis¬ 
integration  independently  of  the  details  of  nuclear 
structure. 

0.  W.  Richardson.  Spectroscopic  evidence  is 
submitted  in  favour  of  the  rotation  of  the  nuclei. 

L.  L.  Bircumshaw. 

Synthesis  of  elements.  G.  I.  Pokrovski  (Z. 
Physik,  1929,  54,  123 — 132). — Mathematical.  The 
energy  and  frequency  of  the  radiation  which  would 
bo  produced  by  combination  of  a  single  proton  with 
an  atomio  nucleus  are  calculated.  The  period  of 
vibration  of  this  radiation  is  shown  to  be  equal  to  a 
whole  number  of  ehronons.  The  frequencies  calcu¬ 
lated  for  particular  cases  agree  with  the  observations 
of  Millikan  and  Cameron  (A.,  1928,  1303)  on  high- 
frequency  radiation.  J.  W.  Smith. 

Ordinary  matter  and  radiant  energy  as 
different  phases  of  one  and  the  same  funda¬ 
mental  state.  W.  Anderson  (Z.  Physik,  1929,  54, 
433—444). — Mathematical.  J.  W.  Smith. 

Quantum  theory  of  the  atomic  nucleus.  T. 
Sexl  (Z.  Physik,  1929, 54, 445 — 448). — Mathematical. 

J.  W.  Smith. 

Chromium  echelette  gratings  on  optical  flats 
for  infra-red  investigations.  R.  W.  Wood  (Phil, 
^fag.,  1929,  [vii],  7,  742 — 744). — The  preparation  of 
chromium  echelette  gratings  is  described.  The  method 
of  ruling  is  as  described  previously  (ibid, ,  1910, 
[vi]}  20,  886),  except  that  a  suitably- cut  diamond 


replaces  the  carborundum  crystal.  The  grating  is  ruled 
on  optically  fiat  copper  and  after  the  ruling  the  sur¬ 
face  is  electroplated  with  chromium,  the  deposition  of 
which  is  without  effect  on  the  distribution  of  the  light. 
Gratings  of  this  description  up  to  4  in.  diameter  have 
been  made  and  can  be  supplied  to  laboratories 
requiring  them.  They  can  be  ruled  for  concentration 
at  any  desired  wave-length  and  with  any  desired 
spacing.  Concave  gratings  of  this  type  of  1  and 
2  m.  radius  have  been  made.  A.  E.  Mitchell. 

a-Type  doubling  and  electron  spin  in  the 
spectra  of  diatomic  molecules.  J.  H.  Van 
Vleck  (Physical  Rev.,  1929,  [ii],  33,  467—506).— 
The  two  rotational  effects  considered  together  with 
their  inter-relation  are  the  distortion  and  the  c-type 
doubling  of  spectral  lines  due  to  removal  of  the 
degeneracy  associated  with  the  energy  equality  of 
left-  and  right-handed  axial  rotations  in  stationary 
molecules.  The  methods  of  matrix  and  wave  mechan¬ 
ics  are  used.  A  summary  and  comparison  with 
Mulliken’s  experimental  data  (cf.  following  abstract) 
are  given.  N.  M.  Bligh. 

Electronic  states  and  band  spectrum  structure 
in  diatomic  molecules.  VIII.  Some  empirical 
relations  in  a-type  doubling.  R.  S.  Mtjlliken 
(Physical  Rev.,  1929,  [ii],  33,  507 — 511 ;  cf  A.,  1928, 
1166). — Some  empirical  relations  are  summarised,  and 
the  magnitudes  of  the  doublet  intervals  are  considered. 
The  observed  relations  agree  with  the  work  of  Van 
Vleck  (cf.  preceding  abstract),  which  shows  definitely 
that  the  3P  levels  involved  in  the  second  positive 
nitrogen  bands  are  both  normal  and  not  inverted. 

N.  M.  Bligh. 

Structure  of  multiple!  S-states  in  diatomic 
molecules.  I.  H.  A.  Kramers  (Z.  Physik,  1929, 
53,  422 — 428). — A  theoretical  explanation  of  the 
characteristic  multiplicity  of  normal  ^-states  in  the 
02  molecule.  E.  B.  Robertson. 

Structure  of  multiplet  S-terms  in  diatomic 
molecules.  II.  H.  A.  Kramers  (Z.  Physik,  1929, 
53,  429 — 438). — Mathematical.  E.  B.  Robertson. 

Two -quantum  excited  states  of  the  hydrogen 
molecule.  E.  0.  Kemble  and  G.  Zener  (Physical 
Rev.,  1929,  [ii],  33,  512 — 537), — An  extension  of  the 
work  of  Heitler  and  London  and  of  Sugiura  (cf.  A., 
1927,  923 ;  1928,  345)  on  the  interactions  of  normal 
hydrogen  atoms  by  the  method  of  wave  mechanics, 
to  cases  of  certain  excited  states  of  the  H2  molecule 
which  dissociate  adiabatically  into  a  normal  H  atom 
and  a  two- quantum  excited  H  atom.  The  application 
of  the  results  to  the  qualitative  prediction  of  the 
nature  of  the  different  excited  states  of  the  molecule 
and  to  London’s  theory  of  non-polar  valency  is  con¬ 
sidered.  The  principles  of  selection  for  transitions 
between  the  various  types  of  electronic  state  are 
formulated  and  compared  with  the  rules  of  Kronig 
(cf.  A.,  1928,  456).  A  first-order  perturbation  theory 
computation  of  the  potential  energy  curves  for  the  P 
states  shows  that  two  of  them  have  the  form  requisite 
for  the  formation  of  stable  molecules,  and  may  be 
identified  respectively  with  the  G- state  upper  level 
for  Werner  bands,  and  the  23P- state  reported  by 
Richardson  (cf.  A.,  1927,  495).  N.  M.  Bligh. 
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Band  systems  of  the  hydrogen  molecule.  R* 
Mecke  and  W.  Finkelnburg  (Naturwiss.,  1929,  17, 
255 — 256). — Analysis  of  the  many-lined  spectrum  of 
hydrogen  discloses  the  predominance  of  singlet  and 
triplet  systems.  In  addition  to  550  lines  already 
classified,  725  lines  are  now  shown  to  belong  to  60 
bands  with  179  branches  of  a  new  triplet  system 
ascribed  to  the  hydrogen  molecule.  The  bands  con¬ 
sist  of  three  intense  Q-like  branches  (Ara=0)  and  two 
weaker  branches  (Aw=±2).  The  23#  end  term  is 
common  to  all  the  new  bands.  Relevant  terms  and 
molecular  constants  are  given.  Since  the  more 
intense  lines  of  the  spectrum  have  now  been  rigidly 
classified,  the  role  of  H2+  and  H3  in  the  many-lined 
spectrum  must  be  subordinate  compared  with  that  of 
H2  molecules.  B.  A.  Morton. 

Absorption  band  spectrum  of  chlorine.  A. 
Elliott  (Proe.  Roy.  Soc.,  1929,  A,  123,  629 — 
644). — An  analysis  has  been  made  of  the  rotation 
structure  of  the  three  chlorine  bands  2 — >17,  2 — >18, 
and  2 — >19,  using  an  absorption  tube  1*6  m.  long 
containing  chlorine  at  1  atm.  A  feature  of  the  bands 
is  the  close  similarity  of  the  P  and  R  branches  and 
the  remarkable  way.  in  which  they  run  side  by  side. 
No  Q  branches  are  found.  The  values  obtained  for 
the  molecular  constants  indicate  that  the  normal 
chlorine  molecule  expands  considerably  on  the  absorp¬ 
tion  of  a  quantum  of  radiation.  Taking  Kuhn’s 
assignment  of  quantum  numbers  for  the  initial  state 
(in  absorption)  with  the  addition  of  one  half  unit 
(cf.  A.,  1926,  1192),  the  quantum  numbers  for  the 
excited  state  are  calculated  from  the  magnitude  of 
the  isotopic  separation  of  the  band  origins.  These 
are  found  to  be  rather  high,  as  the  first  band  observed 
in  the  progression  in  which  n"—l  has  the  value 
w'=12.  The  lines  comprising  the  bands  due  to  the 
molecule  C135C135  show  an  alternation  in  intensity, 
the  ratio  of  strong  to  weak  lines  being  about  1*42  :  1. 
This  effect  is  not,  however,  present  in  the  non- 
symmetrieal  molecule  Cl^Cl37.  This  is  in  accordance 
with  the  theory  of  Hund  (A,,  1927,  495),  which  states 
that  alternation  in  intensity  of  band  lines  is  to  be 
expected  only  when  the  nuclear  masses  are  equal.  The 
molecules  C135C135  and  C135C137  have  different  moments 
of  inertia  but  equal  intern uclear  distances,  and  must 
be  identical  except  in  respect  of  nuclear  mass.  The 
mean  intensity  of  the  lines  in  each  band  is  approxim¬ 
ately  proportional  to  the  number  of  molecules  present 
of  the  kind  required  to  produce  the  band. 

L.  L.  Bircumshaw. 

Constitution  of  oxygen.  H,  D.  Babcock 
(Nature,  1929,  123,  761). — The  A'  band  of  oxygen 
has  been  augmented  from  26  to  73  lines,  of  which 
about  half  belong  to  the  alternate  system  of  doublets 
which  are  to  be  expected  from  the  molecule  016018. 
The  relative  abundance  of  the  molecules  Q10O16  and 
016Q18  js  approx.  1250  :  1  (cf.  Giauque  and  Johnston, 
this  voL,  369 ;  Aston,  this  vol.,  484). 

A.  A.  Eldridge. 

Absorption  of  ultra-violet  radiation  by  ozone. 
A.  Lauchli  (Z.  Physik,  1929,  53.,  92— 94).— The 
absorption  coefficients  of  ozone  for  light  of  wave¬ 
lengths  between  2378  and  3341  A.  have  been  measured. 
The  ozone  was  determined  by  a  differential  method 


similar  to  Warburg’s,  and  the  intensity  of  the  light 
determined  by  means  of  a  photo-electric  cell  with 
thermionic  valve  amplification.  The  effect  of  scat¬ 
tered  light  on  the  absorption  coefficient  was  investi¬ 
gated,  and  found  to  be  greatest  for  the  lines  2482  and 
2652  A.  and  negligible  for  the  resonance  line  2537  A. 
For  the  wave-length  range  2800 — 3350  A.,  which  is  of 
importance  in  atmospheric  absorption,  the  absorption 
coefficient  is  given  by  an  empirical  formula. 

E.  B.  Robertson. 

Ozone  absorption  during  the  long  Arctic  night. 
S.  Rosseland  (Nature,  1929,  123,  761). 

Active  nitrogen.  P.  K.  Kichlu  and  S.  Bash 
(Nature,  1929,  113,  715 — 716). — Active  nitrogen  is 
molecular  nitrogen  in  a  metastable  condition ;  its  life 
can  be  varied  by  the  regulation  of  pressure,  increasing 
continuously  and  regularly  with  decrease  of  pressure. 
Infra-rod  lines  of  nitrogen  belonging  to  the  electronic 
configurations  2L2M1< — 2 L2M2  have  been  produced 
by  exciting  nitrogen  and  active  nitrogen  with  an 
uncondensed  discharge  under  identical  conditions ; 
no  change  in  the  relative  intensity  of  lines  was 
observed,  whence  no  appreciable  density  of  atoms  is 
present.  A.  A.  Eldridge. 

Active  nitrogen.  (Lord)  Rayleigh  (Nature, 
1929,  113,  716). — A  reply  to  Kichlu  and  Basu  (pre¬ 
ceding  abstract).  A.  A.  Eldridge. 

Infra-red  radiations  of  active  nitrogen.  P.  K. 
Kichlu  and  D.  P.  Acharya  (Proc.  Roy.  Soc.,  1929, 
A,  123,  168 — 171). — The  band  spectrum  of  active 
nitrogen  has  been  photographed  in  the  infra-red,  and 
it  is  shown  that  the  bands  extending  from  7500  to 
8900  A.  consist  of  an  extension  of  the  first  positive 
group  of  nitrogen  occurring  in  the  yellow,  green,  and 
red  regions.  The  fact  that  no  trace  is  found  of  the 
group  of  lines  of  atomic  nitrogen  at  8200  A.  indicates 
that  the  analogy  between  active  nitrogen  and  active 
hydrogen  is  not  complete  (cf.  Sooner,  A.,  1926,  8). 

L.  L.  Bircumshaw. 

Active  nitrogen.  II.  Influence  of  surface  on 
the  afterglows  in  nitrogen  and  oxygen.  III. 
Mutual  effect  of  nitrogen  and  oxygen  on  their 
respective  afterglows,  B.  Lewis  (J.  Amer.  Chem. 
Soc.,  1929,  51,  654—665,  665— 674).— II.  The  intro¬ 
duction  of  oxygen  into  nitrogen  immediately  after  the 
latter  has  been  subjected  to  high-tension  discharge 
does  not  produce  an  afterglow.  The  nature  of  the 
surface  of  the  containing  vessel  seems  to  be  a  deter¬ 
mining  factor  governing  the  visibility  of  the  afterglow 
in  nitrogen  and  in  oxygen.  Thus  nitrogen,  pure  or 
containing  a  trace  of  oxygen,  at  very  low  pressure 
shows  prolonged  afterglow  when  treated  in  an  ordinary 
vessel,  but  with  continued  baking  of  the  vessel  the 
glow  progressively  disappears.  Similar  results  were 
found  for  pure  oxygen.  Afterglow  which  has  been 
removed  in  this  manner  may  be  restored  by  adding 
sufficient  water  vapour  to  cover  the  surface  of  the 
vessel.  The  phenomena  are  the  same  in  a  paraffin- 
covered  vessel  as  in  an  ordinary  glass  vessel.  Heat 
decreases  the  duration  and  intensity  of  the  afterglow 
in  an  uncleaned  vessel,  and  vice-versa  (reversed  tem¬ 
perature  effect).  The  oxygen  afterglow,  which  decays 
abruptly,  appears  to  be  quenched  at  liquid  air  tem¬ 
peratures,  whereas  the  nitrogen  afterglow  is  intensified. 
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III*  Curves  are  given  representing  the  duration  of 
the  afterglow  as  a  function  of  pressure  for  a  series  of 
nitrogen  and  oxygen  mixtures,  Normal  oxygen  mole¬ 
cules  have  a  marked  quenching  action  on  the  nitrogen 
afterglow,  but  normal  nitrogen  molecules  do  not 
affect  the  oxygen  afterglow*  The  kinetic  aspect  of 
the  phenomena  is  discussed.  S.  K.  Tweedy* 

Spectral  absorption  of  lithium  hydride  and  the 
molecular  constants  of  LiH.  G.  Nakamura  (Z. 
physikal.  Chem.,  1929,  B,  3,  80 — 82).— An  analysis  of 
the  absorption  spectrum  of  lithium  hydride  is  given. 
The  band  system  consists  of  a  number  of  bands  fading 
towards  the  red.  Each  band  is  made  up  of  a  simple 
P-  and  a  simple  inline,  and  is  similar  to  the  ultra¬ 
violet  bands  of  BeH4 .  The  moments  of  inertia  of  the 
lithium  hydride  molecule  in  the  normal  state  are 
calculated.  A.  J.  Mee. 

Titanium  oxide  hands  in  the  orange,  red,  and 
infra-red  region.  F.  Lowater  (Nature,  1929,  123, 
644). — Bands  in  the  region  5600 — 8000  A.  have  been 
analysed  into  a  singlet  system  in  the  orange,  due  to 
the  electronic  transition  XP — 1SJ  and  a  triplet  system 
in  the  red  and  infra-red  due  to  the  transition  3$ — 3P. 

A.  A.  Eldridge. 

Effect  of  adsorbed  ions  on  the  light  absorption 
of  heavy  metal  halides.  IC.  Fajans  and  G.  Kara- 
orals  (Naturwiss.,  1929,  17,  274). — When  Ag,+  and 
Tl+  ions  are  adsorbed  by  colloidal  silver  bromide  or 
Pb++  ions  by  lead  iodide,  the  strongly  anion-  deforming 
cations  bring  about  an  increased  extinction  detectable 
on  the  long-wave  descending  portion  of  the  absorption 
curve.  Silver  iodide,  so  highly  dispersed  that  scat¬ 
tered  radiation  plays  a  minor  part,  permits  the 
measurement  of  intensities  on  both  sides  of  the 
absorption  maximum  at  420  mi.  Adsorption  of  Ag* 
in  this  case  causes  the  intensity  of  the  whole  band  to 
be  increased  markedly  without  appreciable  shift  of 
the  wave-length  of  maximum  absorption.  The  adsorp¬ 
tion  of  Ag+  on  the  silver  iodide  lattice  increases  either 
the  number  of  atoms  in  the  particular  state  or  the 
number  of  quantum  transitions,  of  which  the  band 
forms  a  measure.  The  transition  is  probably  involved 
in  the  photo-electric  conductivity  and  the  photo¬ 
decomposition  of  the  silver  halide.  The  sequence  : 
AgnI„ — >[AguI„]  Ag  + — Ag2I +  is  in  accord  with  observ¬ 
ation  since  Ag2I*  shows  negligible  absorption  in  the 
visible  and  there  is  no  ultra-violet  maximum  until 
245*5  mi  is  reached.  R.  A.  Morton. 

Absorption  spectrum  of  liquid  benzene.  J.  W. 
Ellis  (Physical  Rev.,  1929,  [ii],  33,  625 — 626). — A 
criticism  of  the  work  of  Barnes  and  Fulweiler  (cf.  A., 
1928,  1306).  N*  M.  Bligh, 

Absorption  spectrum  of  liquid  benzene.  J, 
Barnes  (Physical  Rev.,  1929,  [ii],  33,  627). — A  reply 
to  Ellis  (cf.  preceding  abstract).  N.  M.  Bligh. 

Structure  and  activation  of  the  molecules  of 
aliphatic  aldehydes.  III.  Absorption  spectra 
of  solutions.  S.  A.  Schou  (J.  CMm,  phys.,  1929, 
26}  69 — 90;  cf.  this  voL,  236). — Measurements  have 
been  made  of  the  absorption  spectra  of  formaldehyde 
vapour  and  of  solutions  in  hexane.  The  maxima  for 
these  two  states  are  at  2935  and  2940  A.,  respectively, 
showing  that  formaldehyde  in  the  unimolecular  state 


absorbs  in  the  same  region  as  acetaldehyde  and 
propaldehyde.  In  aqueous  formaldehyde  solution 
there  is  less  than  1  mol.  of  H>CHO  for  1200  mols.  of 
the  hydrated  or  polymerised  form.  The  absorption 
spectra  of  acetaldehyde  in  aqueous  and  in  hexane 
solution  indicate  that  the  enolic  form  can  exist  under 
conditions  where  the  aldehyde  is  polymerised,  e.g.,  in 
alkaline  solution  or  when  the  polymerisation  is 
catalysed  by  an  acid.  Measurements  have  also  been 
made  of  the  absorption  of  propaldehyde  and  of 
chloral  in  aqueous  and  in  hexane  solution. 

O.  J.  Walker. 

Intensity  of  the  K-lines  of  the  X-ray  spectrum 
in  relation  to  atomic  number*  H.  T.  Meyer 
(Wiss.  VerofL  Siemens -Konzern,  1929,  7,  [2],  108 — 
162). — Methods  for  determining  the  intensities  of  X-ray 
lines  recorded  photographically  are  described,  together 
with  refinements  and  corrections .  The  relative  intens  - 
ities  of  the  A-lines  in  the  spectra  of  the  elements 
from  indium  (49)  to  titanium  (22),  with  the  exceptions 
of  masurium  and  krypton,  have  been  determined. 
Taking  Ka%  as  100,  a2  varies  from  46*0  to  54*9, 
from  15*8  to  26*1,  and  p2  from  0*15  to  4*22.  On  the 
whole,  the  ratio  :  a2  agrees  very  well  with  the 
theoretical  value  2:1,  whilst  aL  :  px=4  :  1,  a  result 
without  known  theoretical  basis.  The  relatively  small 
deviations  from  the  2  :  1  and  4  :  1  ratios  are  to  a 
great  extent  smoothed  out  by  plotting  a2Zja,A 
against  atomic  number,  A  being  the  atomic  weight, 
and  Z  the  atomic  number.  No  such  effect  is  observed 
for  the  ratio  p2  :  a1.  From  gadolinium  onwards  the 
ratio  p2/a1  increases  with  increasing  atomic  number, 
indium  being  anomalous.  When  (a2~"Pi)/ai  anc^ 
(a2— Pi)2//<XiA  are  plotted  against  atomic  number, 
a  gradual  decrease  is  recorded  from  vanadium  to 
bromine,  whilst  from  rubidium  to  indium  practically 
constant  values  are  obtained.  The  ratio  p'/Pi  *ias 
been  determined  for  manganese  and  the  ratio  oc3/oc} 
for  manganese,  chromium,  and  vanadium. 

R.  A.  Morton. 

Intensity  of  scattered  light,  and  its  dependence 
on  temperature.  C.  Landsberg  and  M.  Leono- 
witsch  (Z.  Physik,  1929,  53,  439 — 448). — The  intens¬ 
ities  of  the  lines  in  the  spectrum  of  light  scattered  by 
quartz  have  been  investigated  by  means  of  a  photo¬ 
graphic  photometer,  and  the  intensity  of  the  strongest 
red  satellite  is  found  to  be  about  40%  of  that  of  the 
principal  line.  On  raising  the  temperature,  the 
intensity  of  the  red  satellites  remains  practically 
constant,  that  of  the  principal  line  increases  as  the 
absolute  temperature,  and  that  of  the  violet  satellites 
increases  even  more  quickly.  E.  B.  Robertson. 

Theory  of  sensitised  fluorescence.  A.  Carelli 
(Z.  Physik,  1929,  53,  210—215)-— On  Schrodinger’s 
theory,  an  explanation  is  given  of  the  preference  for 
the  resonance  state  in  the  conversion  of  energy  of 
excitation  in  collisions  of  the  second  land,  as  observed 
in  the  sensitised  fluorescence  of  metal  vapour  mixtures. 

E.  B.  Robertson. 

X-Ray  luminescence  of  mercury  vapour.  S. 
Mrozoyski  (Z.  Physik,  1929,  54,  422 — 426). — Careful 
spectroscopic  investigation  of  the  X-ray  luminescence 
of  mercury  vapour  leads  to  the  conclusion  that  it  is 
not  the  direct  X-ray  fluorescence  which  plays  the 
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major  role  in  this  ease,  but  that  the  visible  and  ultra¬ 
violet  spectrum  is  excited  by  the  slow-moving  photo- 
electrons.  J.  W.  Smith, 

Phosphorescence  and  photochemical  activity 
of  some  organic  and  inorganic  substances  after 
ultra-violet  irradiation.  P.  KirckhOE  (Physikal. 
Z.,  1929,  30,  240—241). — A  faintly  green  paper  after 
ultra-violet  irradiation  was  found  to  darken  a  photo¬ 
graphic  plate.  The  effect  is  not  purely  chemical  (i.e., 
the  irradiation  is  essential),  nor  is  it  due  to  the  slight 
phosphorescence  which  arises  when  the  ash  is  tested 
separately.  Photoactivity  is  observed  with  fluorene 
and  zinc  salts  of  organic  sulphonie  acids,  but  there  is 
no  necessary  connexion  between  photoactivity  and 
visible  phosphorescence  (using  an  ultra-violet  analysis 
cabinet).  R.  A.  Morton. 

Phosphorescence  of  beryllium  sulphide  and  a 
luminescent-analytical  arrangement  particular ly 
for  feebly  phosphorescent  preparations.  E. 
Tip.de  and  F.  Goldschmidt  (Ber.,  1929,  62,  [J3], 
75S — 762). — Beryllium  oxide  is  converted  by  ignition 
with  sugar  charcoal  in  a  current  of  chlorine  or  hydro¬ 
gen  chloride  into  beryllium  chloride,  which,  after 
repeated  sublimation,  is  heated  in  a  stream  of  hydrogen 
sulphide.  The  pale  grey,  apparently  amorphous 
beryllium  sulphide  thus  prepared,  which  contains 
traces  of  chloride,  is  non-phosphorescent  but  yields 
wreak  phosphors  after  suitable  treatment  with  bismuth 
or  antimony.  Beryllium  sulphide,  prepared  from  the 
pure  metal  and  sulphur  vapour  in  a  current  of  hydro¬ 
gen  at  1000 — 1300°,  without  addition  of  excitant  or 
flux,  exhibits  a  feeble  but  distinct  blue  phosphor¬ 
escence.  The  effect  may  be  enhanced  by  addition  of 
sodium  chloride.  It  is  attributed  to  the  presence  of 
iron  in  minute  amount,  but  the  effect  is  not  increased 
by  known  addition  of  further  amounts  of  the  metal. 

The  analytical  arrangement  consists  of  a  metal  arc 
(iron,  copper,  or  nickel)  as  source  of  the  light  which  is 
passed  through  a  black  glass  filter  and  uviol  glass 
lens.  The  range  of  the  light  is  400 — 300  yut.  Intense 
illumination  of  very  small  surfaces  is  thus  achieved 
and  the  arrangement  is  particularly  suitable  for 
minute  objects.  H.  Wren. 

Cause  of  the  phosphorescence  of  calcium 
tungstate.  A.  Sohleede  and  T.  Tsag  (Bor.,  1929, 
62,  [II],  763 — 768). — Technical  tungstic  acid  or 
ammonium  tungstate  is  purified  by  alternate  treat¬ 
ment  with  concentrated  hydrochloric  acid  (or  aqua 
regia)  and  sodium  hydroxide  or  ammonia  and  con¬ 
verted  by  calcium  chloride  into  calcium  tungstate 
which  is  ignited  at  1000°.  The  Rontgen-fluoreseenee 
of  the  preparation  is  about  equal  to  that  of  the  best 
technical  specimens,  whilst  phosphorescence  is  some¬ 
times  present,  sometimes  absent.  The  latter  property 
is  inhibited  by  addition  of  calcium  molybdate,  but 
the  fluorescence  is  sensibly  diminished.  Similar 
preparations  are  obtained  from  ammonium  tungstate 
and  calcium  chloride  in  very  dilute  solution.  Calcium 
tungstate,  prepared  from  repeatedly  crystallised 
sodium  tungstate  and  calcium  chloride,  still  exhibited 
phosphorescence  but  a  non-phosphorescent  material 
resulted  when  re-crystallised  ammonium  tungstate 
was  used  as  initial  material.  Rontgenographie 


examination  of  the  residues  obtained  from  the  mother- 
liquors  from  the  ammonium  tungstate  disclosed  the 
presence  of  arsenic  and  molybdenum.  The  addition 
of  ammonium  arsenate  to  ammonium  tungstate 
previous  to  precipitation  with  calcium  chloride  leads 
to  preparations  with  good  fluorescence  but  marked 
phosphorescence ;  similar  results  are  induced  by 
ammonium  anfcimonate.  Ammonium  motybdate  does 
not  induce  phosphorescence.  H.  Wren. 

Optical  relationship  between  alkali  halide 
phosphors  and  complex  salt  solutions.  H. 
Fromkerz  and  W.  Menschick  (Z.  physikal.  Ohem., 
1929,  R,  3,  1 — 40,  and  Naturwiss.,  1929,  17,  274 — 
275). — Recent  work  on  forces  in  crystals  and  in 
solutions  of  electrolytes  leads  to  the  supposition  that 
the  phosphors  obtained  by  the  addition  of  a  trace  of 
a  heavy  metal  salt  to  an  alkali  halide,  and  the  solu¬ 
tions  of  heavy  metal  salts  in  concentrated  solutions 
of  alkali  halides,  owe  their  origin  to  the  same  cause, 
viz.,  the  formation  of  complex  ions.  The  crystalline 
phosphors  have  sharp  absorption  bands  in  the  ultra¬ 
violet.  It  was  hoped  to  show  that  the  solutions  of 
heavy  metal  salts  in  alkali  halide  solutions  have 
similar  absorption  bands.  For  this  purpose  the 
crystalline  phosphors  described  by  Smakula  (A,,  1927, 
1125)  were  investigated,  viz.,  alkali  halide  and  silver 
halide,  and  alkali  halide  and  copper  halide.  The 
extinction  curves  of  the  following  pure  solutions  were 
obtained  :  sodium  chloride,  sodium  bromide,  potass¬ 
ium  chloride,  potassium  bromide,  potassium  iodide, 
sodium  perchlorate,  silver  perchlorate,  cupric  per¬ 
chlorate,  cupric  chloride,  and  cupric  bromide.  The 
spectral  absorption  of  the  following  complex  solutions 
v^ere  also  investigated. :  sodium  ehloride+ silver  chlor¬ 
ide,  potassium  chloride + silver  chloride,  sodium 
bromide -{-silver  bromide,  potassium  bromide +sil?er 
bromide,  potassium  iodide silver  iodide,  silver  per- 
ehlorate+silver  iodide,  potassium  chloride +cupric 
chloride,  potassium  bromide + cupric  bromide,  potass¬ 
ium  chloride -f  cuprous  chloride,  potassium  bromide + 
cuprous  bromide.  By  graphically  subtracting  the 
extinction  curves,  those  of  the  pure  complexes  were 
obtained,  and  the  curves  for  the  crystals  and  the 
solutions  wyere  compared.  The  absorption  bands  of 
the  pure  alkali  halide  solutions  are  displaced  towards 
the  red  by  about  30  m \i  in  comparison  with  those  of 
the  crystalline  compounds.  The  bands  obtained  with 
complex  alkali  halide  solutions  of  silver  and  eupric 
salts  agree  in  form,  position,  and  sharpness  with  those 
of  the  corresponding  crystals.  The  bands  are  dis¬ 
placed  by  only  6 — 10  mu  towards  the  red.  From  the 
ratio  of  the  size  of  the  absorption  bands  in  the  crystals 
and  in  the  complex  solutions  it  is  shown  that  only 
0-2 — 2%  of  the  heavy  metal  salt  is  in  the  crystal 
lattice  itself  in  an  optically  active  form.  The  results 
show  that  association  of  atomic  ions  to  form  complex 
ions  is  the  cause  of  the  characteristic  absorption  bands 
and  optical  excitability  of  crystalline  phosphors, 

A.  J.  Mee. 

Theory  of  Raman  effect.  L.  Fernandes  (Atti 
R.  Accad.  Lineei,  1929,  [vi],  9,  407 — 409). 

Raman  effect  and  nagative  absorption.  B. 
Rossi  (Atti  R.  Accad.  Lineei,  1929,  [vi],  9,  319 — 324). 
— Mathematical. 
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Raman  effect  in  atomic  hydrogen*  B.  Podol¬ 
sky  (Nature,  1929, 123,  761). — A  theoretical  note. 

A.  A,  Eldeidge. 

Raman  effect  in  diatomic  gases.  F.  Rasetti 
(Proc.  Nat.  Acad.  Sei.,  1929,  15,  234 — 237 ;  cf. 
Ramdas,  A.,  1928,  1307). — With  the  object  of  testing 
certain  deductions  on  the  Raman  effect  (A.,  1928,  685, 
1075)  made  from  the  new  quantum  mechanics,  experi¬ 
ments  were  conducted  on  the  effect  for  oxygen, 
nitrogen,  and  carbon  monoxide.  The  results  were 
found  to  be  in  accordance  with  the  quantum  theory 
of  dispersion.  N.  M.  Blight. 

Raman  effect  in  gases.  I.  Hydrogen 
chloride  and  ammonia,  R.  W.  Wood  (Phil.  Mag., 
1929,  [vii],  7,  744 — 749). — Apparatus  has  been 
developed  for  the  examination  of  the  spectra  of 
scattered  light  in  gases  and  has  been  employed  to 
measure  the  effects  in  hydrogen  chloride.  The  mer¬ 
cury  line  4046  A.  excites  a  modified  line  at  4581*8  A. 
The  frequency  difference  between  the  exciting  line  and 
the  modified  line  corresponds  with  a  wave-length  of 
3*466  |x  in  the  infra-red.  This  is  almost  exactly  the 
wave-length  of  the  centre  of  the  gap  between  the 
branches  of  the  absorption  band  found  by  lines.  It 
is  therefore  identified  as  a  Q  branch  not  observed  in 
absorption.  A  number  of  nearly  equidistant  bands 
close  to  the  mercury  line  4358  A.  are  found  to  corre¬ 
spond  fairly  closely  with  alternate  bands  in  rotation 
bands  observed  by  Czerny.  For  ammonia  the  band 
at  3  p  was  identified,  but  no  trace  of  the  strong  NH3 
bands  at  6*1  or  10-5  p.  A.  E.  Mitchell. 

Selection  rules  in  the  Raman  effect.  F, 
Rasetti  (Nature,  1929,  123,  757— 759) —Experi¬ 
mental  support  is  afforded  for  the  selection  rule 
whereby  in  order  that  a  shift  corresponding  with  the 
transition  i —  may  be  observed,  it  is  necessary 
that  both  states  i  and  k  combine  at  least  with  a 
third  state  l.  The  Raman  scattering  becomes  intense 
when  the  energy,  hv,  of  the  impinging  quantum  is 
near  to  E\—Et ;  if  Ei—Ei^Jiv,  fluorescence  is 
observed.  Using  the  mercury  line  2536  A.,  in  oxygen 
and  nitrogen  there  appear  on  both  sides  of  the  lino 
a  number  of  equally  spaced  lines,  evidently  due  to 
rotational  transitions.  The  spacing  is  considered 
theoretically,  and  for  nitrogen  the  observed  and 
calculated  values  are  tabulated.  The  moment  of 
inertia  of  the  N2  molecule  is  computed  to  be  13*8+ 
0*1  x  10  40  g.  cm.2  It  appears  that  in  the  normal 
state  of  N2,  only  even  rotational  states  are  present, 
or  these  have  a  higher  statistical  weight  than  the  odd 
ones.  An  explanation  of  the  fact  that  the  Raman 
lines  corresponding  with  vibrational  transitions  in 
nitrogen  and  oxygen  show  no  rotational  structure  is 
offered.  The  Raman  spectrum  of  gaseous  hydrogen 
has  also  been  observed.  Data  for  carbon  dioxide 
support  Eucken’s  model.  A.  A.  Eldeidge. 

Raman  effect  in  quartz.  M.  Czerny  (Z. 
Physik,  1929,  53,  317 — 325). — The  infra-red  absorp¬ 
tion  of  quartz,  for  wave-lengths  greater  than  30  p, 
hag  been  investigated  with  a  grating  spectrometer. 
Of  the  absorption  maxima  expected  from  the  Raman 
effect,  those  occurring  at  38  and  78  p  have  been 
found,  but  the  one  expected  to  occur  at  48  p  appears 
to  be  absent.  The  result  is  discussed  with  reference 


to  the  great  differences  between  the  relative  intensities 
of  Raman  lines  and  of  the  corresponding  infra-red 
absorption  bands.  E.  B.  Robertson. 

Secondary  radiations  in  light  diffused  by 
ealespar.  J.  Caban nes  (Compt.  rend.,  1929,  188, 
1041 — 1043 ;  cf.  Daure,  this  vol.,  240), — The  depolar¬ 
isations  of  the  two  principal  secondary  lines  of  calcite 
have  been  studied.  Each  line  may  be  considered  to 
be  emitted  by  a  number  of  “  virtual  oscillators,”  the 
mean  square  of  the  electric  displacement  of  which  may 
then  be  calculated  with  respect  to  three  axes  at  right 
angles.  Contrary  to  Raman’s  theory,  the  radiation 
280  cm.-1  appears  to  be  derived  from  oscillators  which 
vibrate  in  an  incoherent  manner,  the  amplitude  being 
the  same  whatever  their  orientation  with  respect  to 
the  exciting  vibration.  The  displacement  of  the 
oscillators  of  the  line  1083  cm."1  (which  may  be 
derived  from  vibrations  of  the  carbon  atoms  of  the 
carbonate  ions)  is  always  parallel  to  the  incident 
vibration  whether  this  is  parallel  or  perpendicular  to 
the  ternary  axis.  J.  Grant. 

Photo-electric  emission  from  phototropic 
mercury  compounds.  S.  V.  R.  Rao  and  H.  E. 
Watson  (J.  Indian  Inst.  Sci.,  1929,  12A,  17 — 29). — 
The  photo-electric  emission  from  twelve  phototropic 
mercury  compounds  (cf.  this  vol,,  660)  has  been 
measured  by  a  thermionic  valve  method  (Toy  and 
others,  A.,  1927,  293).  In  the  dark  the  emission  is  zero 
or  negligible.  On  exposure  to  the  light  of  a  mercury- 
vapour  lamp  the  emission  increases  to  a  maximum 
after  250 — 300  sec.  and  then  remains  steady  without 
signs  of  photo-electric  fatigue  even  after  exposures  up 
to  80  min.  duration.  At  2  mm.  pressure  a  maximum 
current  of  82  X 10"11  amp.  was  recorded  for  the  sub¬ 
stance  HgI2,2HgS.  The  photosensitiveness  falls  on 
heating  or  on  keeping  in  the  dark  almost  to  that  of 
the  freshly-prepared  compounds.  The  emission  of 
darkened  compounds  is  constant,  whether  the  darken¬ 
ing  was  caused  by  visible  or  ultra-violet  light.  Some 
indication  was  found  that  for  related  compounds  the 
photo-electric  and  phototropic  properties  run  parallel. 

F.  G.  Tryhorn. 

Electric  moments  of  molecules  and  methods 
of  determining  them.  G.  B.  Bonino  and  P.  Cella 
(Gazzetta,  1929,  59,  79 — 105), — A  discussion  of  the 
importance  of  electrical  molecular  moments  and  a 
critical  review  of  methods  which  have  been  used  in 
determining  them  from  measurements  of  specific 
inductive  capacity.  An  oscillating  valve  circuit  which 
has  been  found  by  the  authors  to  be  satisfactory  is 
described  and  results  are  given  of  measurements  of 
the  dielectric  constants  of  carbon  tetrachloride  and 
tetrachloroethylene  at  various  temperatures,  using 
benzene  as  a  reference  liquid  in  each  case.  The  values 
of  the  constants  for  the  internal  molecular  fields  of 
these  molecules  calculated  from  the  above  measure¬ 
ments  by  the  authors  differ  considerably  from  the 
classical  values.  These  discrepancies  are  discussed  in 
relation  to  Debye’s  theory.  F.  G,  Tryhorn. 

Molecular  structure  and  dipole  moment.  W. 
Huckel  (Z.  physikal.  Ghern.,  1929,  B,  2, 451 — 457). — 
In  order  to  explain  the  dipole  moment  possessed  by 
symmetrical  organic  compounds  of  the  type  Ca4  it 
has  been  assumed  that  the  carbon  atom  has  a  pyramidal 
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structure  instead  of  a  tetrahedral  one.  This  structure 
is  discussed,  and  it  is  shown  that  the  occurrence  of 
dipole  moments  in  these  compounds  is  not  in  con¬ 
tradiction  with  classical  stereochemistry. 

A.  J.  Mee. 

Non-polar  combination  and  atomic  refraction. 
II.  R.  Samuel  (Z.  Physik,  53,  1929,  380—403). — 
In  the  calculation  of  molecular  refraction  of  an  organic 
molecule  two  different  refractive  equivalents  are 
chosen,  instead  of  the  usual  value,  as  the  radical 
functions  positively  or  negatively  in  the  molecule. 
Many  unexplained  anomalies  disappear.  Among 
these  are  exaltation,  depression,  or  the  necessity  of 
different  values  for  the  atomic  refraction  of  the 
nitrogen  atom  in  amines  and  other  compounds.  By 
this  method  some  conclusions  on  the  function  of  the 
radical  in  non-polar  molecules  are  reached. 

G.  E.  Wentworth. 

Measurement  of  the  dielectric  constants  of 
liquids,  with  a  determination  of  the  dielectric 
constant  of  benzene.  L.  Hartshorn  and  D.  A. 
Oliver  (Proc.  Roy.  Soe.,  1929,  A,  123, 664 — 685). — In 
view  of  the  large  discrepancies  in  the  values  obtained 
by  different  observers  for  the  dielectric  constant  of 
any  one  liquid,  the  various  methods  of  measurement 
have  been  studied  and  all  are  found  to  involve  errors. 
A  highly  accurate  method  has  been  worked  out,  by 
means  of  which  the  dielectric  constant  of  a  given 
liquid  can  be  determined  with  a  probable  error  of 
1  part  in  10,000  parts.  It  is  shown  that  the  test 
condenser  must  possess  a  capacity  of  at  least  100  fig  F, 
must  be  as  rigid  as  possible,  and  must  be  completely 
enclosed  in  a  conducting  screen  ;  the  air  gap  between 
the  plates  must  have  a  minimum  value  of  1  mm., 
the  plate  systems  must  be  insulated  from  the  screen, 
and  it  must  be  possible  to  disconnect  the  plate  systems 
from  the  leads  at  points  inside  the  screen  without 
appreciably  changing  the  position  of  the  leads.  Data 
are  given  for  the  absolute  determination  of  the 
dielectric  constant  of  a  sample  of  commercial  benzene 
(A.R.  grade)  with  such  a  condenser,  which  needs 
about  500  c.c.  of  liquid  to  fill  it.  Measurements  were 
then  made  to  show  that  if  one  liquid  is  standardised 
absolutely,  and  comparisons  are  made  between  it  and 
a  second  liquid  by  a  method  requiring  only  a  small 
quantity  of  the  second  liquid,  the  value  so  obtained 
is  identical  with  that  found  by  the  direct  use  of  the 
absolute  method.  Finally,  the  dielectric  constant  of 
highly  purified  benzene  was  found  by  the  comparison 
method  to  be  2*2825±5  at  20°  (vacuum  =  1).  Moisture 
appears  to  be  the  only  impurity  of  importance  in 
dielectric  constant  measurements. 

L.  L.  Bircumshaw. 

Measurement  of  weakly  elliptically  polarised 
light  in  the  ultra-violet.  G.  Szivessy  and  C. 
Munster  (Z.  Physik,  1929,  53,  13— 51).— A  method 
is  described  for  determining  the  constants  of  the 
vibration  path  of  weakly  elliptically  polarised  ultra¬ 
violet  light.  The  azimuth  of  the  path  can  be  estim¬ 
ated  to  within  the  fraction  of  a  minute,  and  an 
eccentricity  of  0*005  to  an  accuracy  of  about  1%. 

E.  B.  Robertson. 

Paramagnetism  and  the  structure  of  combined 
atoms.  B.  Cabrera  (Anal.  Fis.  Qufan.,  1929,  27, 
73 — 107). — The  mechanics  of  the  atom,  as  modified 


by  combination  with  other  atoms,  is  discussed  from 
the  point  of  view  of  magnetic  behaviour.  Langevin’s 
formula  leads  to  values  of  the  magnetic  moment 
which  confirm  the  existence  of  the  magneton  of  Weiss, 
a  conception  which  leads  to  a  new  hypothesis  govern¬ 
ing  the  configuration  of  combined  atoms  and  respons¬ 
ible  also  for  chemical  valency.  Sidgwick’s  theory  of 
the  formation  of  new  electronic  shells  in  the  nuclear 
atom  of  a  complex  molecule  has  many  difficulties  from 
the  magnetic  point  of  view.  EL  F.  Gillbe. 

Diamagnetic  anomaly  (observed)  of  gases.  A. 
Glaser  (Ann.  Physik,  1929,  [v],  1 , 814— 820).— Certain 
diamagnetic  molecular  gases  exhibit  an  anomaly  in 
the  pressure-susceptibility  curve.  Oxygen,  which  is 
paramagnetic,  does  not  show  the  effect.  Investig¬ 
ation  of  the  behaviour  of  argon  and  neon  discloses 
that  under  conditions  favourable  to  the  observation 
of  the  diamagnetic  anomaly  (e.g.3  in  carbon  dioxide 
or  nitrogen)  neither  of  the  rare  gases  shows  any 
departure  from  the  linear  relationship.  This  result  is 
ascribed  to  the  atomic  character  of  the  gases.  Con¬ 
trol  experiments  provide  no  support  for  the  view  that 
traces  of  moisture  are  responsible  for  the  anomaly. 

R.  A.  Morton. 

Atomic  dynamics  of  ferromagnetic  sub¬ 
stances.  R.  Swinne  (Wiss.  Veroff.  Siemens-Kon- 
zern,  1929,  7,  [2],  85 — 99) . — Ferromagnetism  occurs 
only  in  crystals  with  a  non-polar  lattice.  The  idea  of 
a  “  bound  outer  electron,”  distinct  from  the  electron 
of  the  valency  linking,  is  discussed  in  relation  to  the 
electronic  structure  of  metals  in  the  transition  series 
of  the  periodic  table.  The  work  of  Heitler,  London, 
and  Heisenberg  is  considered  in  relation  to  ferro¬ 
magnetism  (cf.  A.,  1928,  344,  589,  1077,  1300). 

R.  A.  Morton. 

Diamagnetism  of  some  binary  halogen  com¬ 
pounds.  R.  Hocart  (Compt.  rend.,  1929,  188, 
1151 — 1153). — Determinations  of  the  magnetisation 
coefficients  of  hydrogen  chloride  and  of  a  number  of 
metallic  chlorides  in  the  solid  state  and  in  solution 
have  been  carried  out  by  the  ascension  and  trans¬ 
lation  pendulum  methods  with  accuracies  of  at  least 
0*1  and  0*3%,  respectively.  The  diamagnetism  of 
the  ions  in  solution  is  not  strictly  additive. 

J.  Grant. 

Diamagnetism  of  the  azoxyanisole  crystal  and 
Larmor’s  precession.  G.  Foex  (Compt.  rend., 
1929,  188,  1154 — 1156). — The  mean  coefficient  of 
magnetisation  of  monoclinic  p-azoxyanisole  is 
—5*69  X  10~7.  The  value  found  for  $  (0*283)  indicates 
that  Larmor’s  theorem  of  the  precession  of  an  electron 
around  the  field  does  not  apply,  but  is  compatible 
with  the  existence  of  partial  precession.  The  orient¬ 
ation  of  the  orbits  in  fixed  circuits,  however,  is  in 
agreement  with  Pascal’s  laws  of  additivity,  and  if  the 
molecules  are  completely  oriented  the  values  of  the 
principal  coefficients  are  a  measure  of  the  molecular 
disymmetry.  Molecular  orientation  is  more  complete 
in  the  crystal  than  in  the  nematic  substance  in  an 
intense  field.  J.  Grant. 

Magnetic  moment  of  the  lithium  atom.  D.  A. 
Jackson  (Z.  Physik,  1929,  53,  458).— Polemical 
against  Taylor  (this  vol.,  491). 


GENERAL*  PHYSICAL*  AND  INORGANIC  CHEMISTRY. 


629 


Magnetic  moment  of  the  lithium  atom.  0. 
Stern  (Z.  Physik,  1929,  54,  158).— Polemical ;  cf. 
Taylor  (this  vol.,  491) ;  Jackson  (preceding). 

J.  W.  Smith. 

Spectroscopic  confirmation  of  the  quantum- 
mechanical  theory  of  homopolar  linking.  W. 
Heitler  and  G.  Herzberg  (Z.  Physik,  1929,  53* 
52—56). — Evidence  from  band  spectra  is  discussed 
which  indicates  that  certain  atoms,  such  as  carbon, 
become  capable,  on  excitation,  of  entering  into  firmer 
chemical  combination.  This  is  in  accordance  with  the 
quantum-mechanical  theory  of  homopolar  chemical 
linking,  according  to  which,  in  many  cases,  an  atom 
must  bo  excited  in  order  to  exert  its  full  valency. 
Thus,  the  quadrivalent  carbon  atom  arises  out  of  the 
normal  bivalent  atom  by  excitation  of  about  1*6  volts 
(5S  state).  E.  B.  Robertson. 

Configuration  of  quadrivalent  atoms.  T.  M. 
Lowry  (Proc.  Camb.  Phil.  Soc.,  1929,  25,  219 — 
221). — The  problem  of  the  configuration  of  ci$-  and 
trans- forms  of  radicals  or  molecules  of  the  type  MA4 
has  been  solved  by  the  .X-ray  analysis  of  crystals  of 
both  types  and  the  results  are  supported  by  the 
change  in  the  crystallographic  system  of  the  two 
series.  N.  M.  Bligh. 

Constitution  of  the  boron  hydrides.  E.  Wiberg 
(Z.  anorg.  Chem.,  1929,  179,  309 — 320).— Polemical 
against  Muller  (this  vol.,  13).  H.  F.  Gillbe. 

Structure  of  the  CH4  molecule.  G.  W.  Brind¬ 
ley  (Nature,  1929,  123,  760 — 761). — The  results  of 
Hogness  and  Kvalnes  (this  vol.,  242)  accord  with  the 
view  that  the  four  chemical  linkings  in  methane  con¬ 
sist  of  pairs  of  shared  electrons,  each  pair  being 
formed  by  an  L-electron  of  the  carbon  atom  and  a 
hydrogen  electron.  Since  there  are  two  2X  and  two 
22  electrons  in  the  carbon  atom,  two  of  the  linkings 
will  differ  from  the  other  two  (Lonsdale,  A.,  1928, 
1079).  Models  of  the  methane  molecule  having  either 
a  C4-  or  a  C4+  central  ion  are  unacceptable. 

A.  A.  Eldridge. 

Rectilinear  diameter  of  ethylene.  E.  Mathias, 
C.  A.  Crommelin,  and  H.  G.  Watts  (Ann.  Physique, 
1929,  [x],  11,  343 — 353). — The  densities  of  liquid 
ethylene  and  of  the  saturated  vapour  were  deter¬ 
mined  over  a  wide  range  of  temperature  and  tabulated 
together  with  the  calculated  diameters.  The  observed 
and  calculated  vapour  tensions  and  latent  heat  of 
vaporisation  are  similarly  tabulated  and  good  general 
agreement  between  the  two  sets  of  values  is  obtained. 

N.  M.  Bligh. 

Absolute  velocity  of  a  water  molecule  emitted 
on  the  dehydration  of  a  crystalline  hydrate.  A.  S. 
Predvoditelev  (Z.  Physik,  1929,  54,  159 — 160). — A 
correction  of  earlier  calculations  (cf.  this  vol.,  21). 

J.  W.  Smith. 

Scattering  of  X-rays  by  graphite.  W.  Ehren- 
berg  (Z.  Physik,  1929,  53,  234 — 236). — Spectroscopic 
examination  of  X-ray  scattering  of  graphite  cannot 
confirm  the  results  of  Davis  and  Mitchell  (A.,  1928, 
1168).  No  deviated  lines  are  observed  except  the 
Compton  line.  G.  E.  Wentworth. 

Evaluation  of  Debye~S cherrer  spectrograms. 
G.  Kettmann  (Z.  Physik,  1929,  53,  198— 209).— A 


graphical  method  is  given  for  the  evaluation  of  the 
grating  constants  in  the  Debye-Scherrer  spectrograms. 
With  substances  giving  only  small  interference  the 
accuracy  of  the  evaluation  is  increased  by  using 
radiations  of  several  frequencies. 

G.  E.  Wentworth. 

Occurrence  of  structure  lines  at  the  X-absorp- 
tion  band  edge  of  bromine.  H.  T.  Meyer  (Wiss. 
Veroff.  Siemens-Konzern,  1929,  7,  [2],  101 — 107). — At 
the  X- absorption  band  edge  of  bromine  obtained  by 
absorption  with  sodium  or  potassium  bromate  in  the 
solid  state  or  in  solution,  structure  lines  have  been 
recorded  which  do  not  appear  when  sodium  or  potass¬ 
ium  bromide  is  used  as  the  absorbing  material.  This 
is  considered  to  be  a  striking  example  of  the  effect  of 
chemical  linking  on  the  X-absorption,  since  the 
atomic  number  (35)  is  so  high.  The  wave-length 
differences  of  the  lines  correspond  with  39*6,  119*6, 
and  241*4  volts.  R.  A.  Morton. 

Superposed  X-radiations.  J-Phenomenon. 
IX.  C.  G.  Barkla  and  M.  M.  Sen  Gotta  (Phil.  Mag., 
1929,  [vii],  7,  737 — 742). — Previous  results  of  Barkla 
and  Mackenzie  on  the  J  -  disc  ontinuit  ies  produced  by 
the  superposition  of  X-ray  beams  from  separate 
sources  have  been  confirmed  by  superimposing  X-ray 
beams  scattered  from  paper  or  paraffin  wax.  Pre¬ 
cautions  were  taken  to  ensure  that  the  two  scattered 
beams  did  not  become  superimposed  until  in  close 
proximity  to  the  aluminium  absorbers  employed  to 
detect  the  displacement  of  the  J  -discontinuities. 

A.  E.  Mitchell. 

X-Ray  diffraction  haloes  in  aqueous  solu¬ 
tions  of  electrolytes.  H.  Shiba  and  T.  Watanabe 
(Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1929,  10, 
187 — 192 ;  cf.  Krishnamurti,  A.,  1928,  1079). — 
Results  were  tabulated  for  solutions  of  various  con¬ 
centrations  of  sulphuric  acid,  the  hydroxides  of 
lithium,  sodium,  potassium,  and  ammonium,  the 
chlorides  and  nitrates  of  lithium,  sodium,  potassium, 
beryllium,  and  aluminium,  and  the  chlorides  of 
ammonium  and  magnesium.  The  electrolytes  could 
be  classified  into  three  groups  having,  respectively,  a 
halo  approximately  the  same  size  as  that  of  water, 
a  halo  which  expands  with  concentration,  and  a  halo 
which  contracts  as  concentration  increases.  The  halo 
contraction  seemed  to  be  closely  related  to  the  form¬ 
ation  of  a  complex  of  the  cation  with  water.  In 
general,  the  diffraction  at  small  angles  becomes  weak 
as  the  concentration  is  increased.  N.  M.  Bligh. 

Total  reflexion  of  X-rays  from  nickel  films. 
II.  H.  W.  Edwards  (Physical  Rev.,  1929,  [ii],  33, 
463—466;  cf.  A.,  1927,  921;  this  vol.,  123).— The 
critical  angle  for  thin  nickel  films  sputtered  on 
platinum  which  was  sputtered  on  a  glass  support  was 
found  to  decrease  logarithmically  with  increasing 
thickness  of  nickel  film  except  for  an  increase  with  the 
thinnest  films.  Results  indicate  that  total  reflexion 
is  not  purely  a  surface  phenomenon.  N.  M.  Bligh. 

Diffraction  of  X-rays  in  liquids  and  liquid 
mixtures.  H.  F.  Hertlein  (Z.  Physik,  1929,  54, 
341 — 346). — The  X-ray  diffraction  in  mixtures  of 
methyl,  ethyl,  and  propyl  alcohols  with  water  has 
been  investigated.  The  results  indicate  that  the 
effect  is  of  an  intermolccular  nature,  as  supposed  by 
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Stewart,  Morrow,  and  Skinner  (A.,  1927,  1015 ;  1928, 
224),  J.  W.  Smith. 

Spectral  analytical  determination  of  readily 
fusible  and  liquid  substances  by  means  of  Lenard 
tubes.  0.  Eisenhut  and  E.  Kaupp  (Z.  Physik, 
1929,  54,  427 — 132). — Details  are  given  of  a  con¬ 
venient  method  of  excitation  of  characteristic  X-rays 
by  means  of  cathode  rays  from  a  Lenard  tube,  schemes 
for  eliminating  the  usual  experimental  errors  being 
fully  described.  This  method  has  been  tested  with 
iron,  selenium,  and  gallium,  the  wave-lengths  of  the 
K  series  of  the  last-named  element,  hitherto  uncertain, 
having  been  measured  carefully.  The  extreme  sensi- 
tivity  of  the  method  is  illustrated  by  measurements 
on  iron  with  a  very  small  admixture  of  mercuric 
oxide.  J.  W.  Smith. 

Fine  structure  of  the  normal  scattered  molyb¬ 
denum  Ifa-radiation  from  graphite.  D.  Coster, 
I.  Nitta,  and  W.  J.  Thijssen  (Nature,  1929,  123, 
642). — The  experiments  of  Davis  and  Mitchell  (A., 

1928,  1168)  have  been  repeated,  using  the  photo¬ 

graphic  method,  but  no  difference  between  the  struc¬ 
ture  of  the  primary  radiation  and  that  of  the  “  un¬ 
displaced  ”  scattered  line  was  detected.  If  there 
should  exist  in  the  X-ray  spectrum  something 
analogous  to  the  Raman  effect  in  the  optical  region, 
it  would  be  expected  to  give  rise,  not  to  lines,  but 
to  a  continuous  spectrum.  A.  A.  Eldridge. 

Violation  of  the  selection  principle  for  the 
principal  quantum  number.  S.  Idei  (Nature, 

1929,  123,  643). — New  measurements  in  the  L-series 
for  tantalum,  tungsten,  platinum,  and  gold  give  values 
of  v/E  more  accurate  than  those  recorded  by  Thibaud 
and  Soltan  (A.,  1927,  1000 ;  1928,  339).  It  appears 
that  the  doublets  found  by  these  authors  may  be 
due  to  transitions  NIV  XVi  and  Nv  Nyi 

A.  A.  Eldridge. 

Measurement  of  the  Ka  line  of  carbon,  C,  E. 
Howe  (Proc.  Nat.  Acad.  Sci.,  1929,  15,  251 — 253). — 
In  view  of  previous  divergent  values  the  "wave-length 
of  the  Ka  line  of  carbon  was  determined  accurately 
by  an  improved  method.  An  unweighted  mean  value 
of  44-60  correct  to  0-04  A.  was  obtained. 

N.  M.  Bligh. 

Densitometric  measurements  of  the  Ka  line  of 
carbon.  C.  B.  Bazzoki,  Faust,  and  Weatherby 
(Nature,  1929,  113,  717), — Separation  of  components 
has  been  accomplished  for  the  Ka  lines  of  carbon 
(four  principal  components,  44-2,  42-0,  45*4,  46*15  A.) 
and  boron.  A.  A.  Eldridge. 

Crystal  structure  of  some  binary  compounds 
of  the  platinum  metals.  L.  Thomassen  {Z. 
hysikal.  Chem.,  1929,  B,  2,  349 — 379). — A  number  of 
inary  compounds  of  the  platinum  metals  and  anti¬ 
mony,  tellurium,  selenium,  and  sulphur  were  prepared 
and  their  crystalline  structure  was  investigated  by 
the  powder  method.  The  compounds  were  classified 
into  three  groups  according  to  their  structure.  The 
pyrites  group  contains  five  new  compounds.:  osmium 
ditelluride,  OsTe2  (a=6*369±0*003  A.),  osmium  di- 
selenide,  OsSe*  (a=5*933±0-002  A.),  ruthenium  di¬ 
telluride,  RuTe*  (a = 6*360 ± 0-002  A.),  ruthenium 
diselenide,  RuSe2  (a=5*921  ±0*002  A.),  and  platinum 


diantimonide,  PtSb2  (a=6428±0*003  A.).  Systems 
with  the  compositions  OsTe,  OsSe,  RuTe,  and  RuSe 
are  shown  to  be  mixtures  of  the  corresponding 
di-.compounds  with  the  metal.  The  second  group, 
cadmium  iodide  type,  contains  palladium  ditelluride, 
PdTe2  («=4*028±0*003  A.;  c=5*118±0*004  A.), 
platinum  ditelluride,  PtTe2  (a=4*010±0-004  A.; 
c=5*201  ±0*005  A.),  platinum  diselenide,  PtSe2 
(a=3*724±0*004  A.;  c=5*062±0*004  A.),  platinum 
disulphide,  PtS2  (a=3*537±0-004  A. ;  c=5*019± 
0*005  A,).  It  was  possible  to  prepare  only  one 
member  of  the  series  containing  palladium,  viz., 
palladium  ditelluride,  PdTe2.  The  third  group, 
nickel  arsenide  type,  contains  palladium  monotellur- 
ide,  PdTe  (a=4-127±0-004  A.;  c=5-663±0-005  A.). 
Since  there  is  a  certain  analogy  between  the  structure 
of  these  compounds  and  that  of  the  ferrous  metals,  it 
might  be  expected  that  they  would  possess  ferro¬ 
magnetic  properties.  On  testing  with  a  bar  magnet, 
and  with  an  electromagnet  at  liquid  air  temperature, 
no  positive  results  could  be  obtained.  Further  com¬ 
pounds,  similar  to  the  above,  have  also  been  tested, 
and  whilst  weak  para-  or  dia-magnetism  was  found 
there  was  no  indication  of  ferromagnetism. 

A.  J.  Mee. 

X-Ray  diagram  of  native  cellulose.  K.  R. 
Address  (Z.  physikal,  Chem.,  1929,  B,  2,  380 — 394). — 
The  intensities  of  points  on  the  X-ray  diagram  of 
native  cellulose  are  examined.  The  intensities  cal¬ 
culated  from  the  position  of  the  atoms  in  Meyer  and 
Mark’s  model  of  the  cellulose  molecule  are  in  satis¬ 
factory  agreement  with  those  actually  observed. 

A.  J.  Mee. 

Ionic  arrangement.  H.  J.  Kist  (Rec.  trav. 
chim.,  1929,  48,  310 — 311). — Calculations  are  made 
of  the  positions  assumed  by  ions  arranged  around  a 
positive  nucleus.  With  three  negative  ions,  the 
positions  will  be  at  the  apices  of  an  equilateral  triangle 
in  a  great  circle,  with  four,  at  the  corners  of  a  sphenoid 
of  tetrahedral  type.  An  octahedral  arrangement  is 
found  in  the  case  of  six  ions,  and  with  eight  ions 
positions  are  occupied  at  the  corners  of  a  tetragonal 
trapezohedron  which  is  so  truncated  that  eight  corners 
are  produced.  F.  G.  Tryhorx. 

Imperfections  of  crystals.  F.  Zwicky  (Proc. 
Nat.  Acad.  Sci.,  1929,  15,  253 — 259). — Theoretical. 
It  is  shown  that  the  discrepancy  between  the  theoreti¬ 
cal  and  experimental  values  for  the  breaking  strength 
of  dry  crystals  can  be  satisfactorily  accounted  for  by 
the  presence  of  microscopic  cracks  in  the  surface  of 
the  crystals  and  occurring  between  the  blocks  or 
“  mosaics  ”  of  the  crystal,  in  accordance  with  Smekal’s 
views  (cf.  A.,  1927,  192).  This  cracking  is  shown  to 
be  connected  with  the  surface  energy,  and  the  shape 
and  dimensions  of  the  cracks  can  he  deduced  approxim¬ 
ately.  The  theory  explains  the  fact  that  the  theor¬ 
etical  value  of  the  breaking  strength  can  be  approached 
under  suitable  circumstances  and  surface  conditions, 
and  its  bearing  on  crystal  growth,  chemical  imper¬ 
fections,  and  the  absorption  of  gases  by  metals  is 
considered.  N.  M.  Bligh. 

X-Ray  study  of  surface  or  interfacial  orient¬ 
ations  by  the  tangential  drop  method.  J.  J . 
Trillat  (J.  Pliys.  Radium,  1929,  [vi],  10,  32 — 43). — 
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The  basis  of  the  method  is  that  a  pencil  of  X-rays 
suffers  diffraction  at  the  surface  of  a  drop.  As  this 
surface  is  curved,  the  same  effect  is  obtained  as  when 
the  rays  are  diffracted  by  a  crystal  which  is  turned 
slowly  about  an  axis,  except  that  all  the  diffraction 
rays  are  obtained  simultaneously.  This  method  can 
be  applied  to  solid  or  liquid  drops,  surrounded  either 
by  air  or  by  another  liquid.  With  a  layer  of  fatty 
acid  on  a  drop  of  mercury  it  is  found  that  the  film 
of  attack,  composed  of  the  mercury  salt,  consists  first 
of  a  layer  of  molecules  with  their  *C02Hg  groups 
anchored  to  the  mercury  and  the  rest  of  the  chain 
standing  up.  The  next  layer  has  its  methyl  groups 
adjacent  to  the  methyl  groups  of  the  first  layer  and 
its  *C02Hg  adjacent  to  the  *C02Hg  of  the  third  layer, 
and  so  on.  It  is  also  concluded  that  the  carbon  atoms 
in  the  fatty  acid  chain  have  a  zig-zag  formation  and 
that  the  chains  themselves  are  slightly  inclined  to 
the  normal  to  the  surface  of  the  drop.  The  solid-air 
interfaces  of  some  long- chain  compounds  have  been 
examined  by  allowing  a  drop  of  the  melted  substance 
to  solidify  by  slow  cooling.  It  is  found  that  the 
surface  lajrer  of  the  drop  consists  of  perfectly  oriented 
molecules,  similar  to  the  surface  of  contact  with  glass 
but  probably  with  the  methyl  groups  outermost.  The 
modifications  which  lead  oleate  undergoes  with  change 
of  temperature  have  been  investigated. 

J.  L.  Buchan. 

Possible  dissymmetry  of  corrosion  figures 
obtained  by  an  active  isotropic  liquid.  L.  Royer 
(Compt.  rend.,  1929,  188,  1176 — 1178). — The  etching 
effects  of  malic,  aspartic,  gluconic,  camphoric,  glyceric, 
pyruvic,  and  mucic  acids  on  a  cleavage  plane  of  calcite 
parallel  to  the  reticular  plane  p(100)  were  examined. 
When  the  acids  were  optically  active  the  corrosion 
figures  were  dissymmetrical  with  respect  to  the  plane 
of  symmetry  P  normal  to  the  face  under  observation ; 
when  the  liquids  were  inactive  the  figures  were  per¬ 
fectly  symmetrical  (cf.  Herzfeld  and  Hettich,  A.,  1926, 
389),  J.  Grant. 

Single  crystals  of  silver.  E.  W.  R.  Steacie  and 
F.  J.  Toole  (J.  Amer.  Chern.  Soc.,  1929,  51,  1134— 
1135).— Very  pure  silver  which  has  been  fused  and 
kept  just  below  the  m.  p.  for  several  days  and  then 
cooled  very  slowly  dissolves  non-uniformly  in  dilute 
nitric  acid,  gradually  assuming  the  shape  of  an 
octagonal  prism.  The  silver  must  not  come  into  con¬ 
tact  with  oxygen  during  the  operations.  The  crystal 
form  of  the  prism  is  briefly  described. 

S.  K.  Tweedy. 

X-Ray  investigation  of  the  internal  stress  in 
carbon  steels.  S.  Sekito  (Sci.  Rep.  Tohoku  Imp. 
Bniv.,  1928,  17,  1227 — 1236). — Lattice  distortion  in 
carbon  steels  containing  01,  0-3,  and  0*5%  C  as  the 
result  of  cold-drawing  from  3*0  to  0  67  mm.  diameter 
was  determined  from  the  broadening  of  the  spectral 
lines.  The  maximum  variation  in  the  lattice  para¬ 
meter  was  0*4%,  corresponding  with  an  internal  stress 
°f  84  kg./mm.2,  which  is  slightly  less  than  the  tensile 
strength  of  these  steels.  C.  J.  Smithells. 

Crystal  structure  of  strontium  and  barium. 
F*  Ebert  and  H.  Hartmann  (Z.  anorg.  Cliem.,  1929, 
179,  418—420). — Strontium  crystallises  in  the  cubic 
system,  with  a  face-centred  lattice  having  a  6*05  A. 


Barium  also  crystallises  in  the  cubic  system,  but  the 
lattice  is  space-centred,  with  a  5*01  A.;  the  atomic 
radii  are  :  strontium,  2*135  A.,  barium,  2*17  A. 

H.  F.  Gillbe. 

Crystal  structure  of  tetraethylammonium 
iodide.  R.  W.  G.  Wyckoff  (Z.  Krist.,  1928,  67, 
550—554 ;  Chem.  Zentr.,  1928,  ii,  2221). — Tetra- 
ethylammonium  iodide  has  a  8*87,  c  6*95  A. ;  the  unit 
cell  contains  twro  molecules  of  NEt4L 

A.  A.  Eldridge. 

Crystal  structure  of  titanium  monoxide.  H. 
Brakken  (Z.  Krist.,  1928,  67,  547—549 ;  Chem. 
Zentr.,  1928,  ii,  2220). — The  atomic  lattice  is  face- 
centred  cubic,  a  4*235^0*005  A. 

A.  A.  Eldridge. 

Crystal  structure  of  some  rhombic  compounds 
MX2.  H.  Brakken  and  L.  Harang  (Z.  Kifist., 

1928,  68,  123—138;  Chem.  Zentr.,  1928,  ii,  2219).— 
Lead  chloride  has  a  4*496,  b  7*667,  c  9*153  A. ;  axial 
ratio  a  :  b  :  c=0*586  :  1  :  1*194.  Lead  bromide  has  a 
4*70e,  6  7*989,  c  9*475;  a:b:  c=0*589  :  1  :  1*186.  In 
both  cases  the  unit  cell  contains  four  molecules  of 
PbX2 ;  space-group  F1C.  The  structure  is  discussed. 
Mercuric  chloride  has  a  4*307  b  5*936,  c  12*667  A. ; 
a  :  h  :  c=0*7255.:  1  :  2*1336.  The  unit  cell  contains 
four  molecules  of  HgCL, ;  space-group  Flc.  The  struc¬ 
ture  is  considered  to  resemble  that  of  the  lead  halides. 

A.  A.  Eldridge. 

Distribution  of  foreign  substances  in  single 
crystals  of  zinc.  M.  Straumanis  (Z.  anorg.  Chem., 

1929,  180,  1 — 10). — Single  crystals  of  zinc  deposited 
from  molten  zinc  containing  cadmium  possess  a  banded 
structure  owing  to  the  simultaneous  separation  of 
cadmium  in  layers  parallel  to  the  basal  faces  of  the 
crystals.  There  is  also  a  slight  separation  in  a  per¬ 
pendicular  direction,  showing  that  the  cadmium  forms 
a  network.  With  as  little  as  0*2%  Cd  this  structure 
can  still  be  detected,  so  that,  contrary  to  the  findings 
of  Rosbaud  and  Schmid  (A.,  1925,  ii,  488),  it  must  be 
concluded  that  even  this  small  amount  of  cadmium 
does  not  form  a  mixed  crystal.  The  cleavage  of  the 
crystals  indicates  that  the  cadmium  assumes  the  same 
orientation  as  the  zinc,  and  forms  an  integral  part  of 
the  lattice.  Aluminium,  bismuth,  magnesium,  and 
tin  behave  in  the  same  way  as  cadmium. 

R.  Cutiilll. 

Crystal  structure  of  thin  metallic  films. 
(Mlle.)  S.  Demrinska  (Z.  Physik,  1929, 54, 46—52}.— 
Employing  Bragg’s  method,  the  crystal  structure  of 
thin  films  (7 — 18  mu  thickness)  of  platinum,  copper, 
and  nickel  crystals  formed  by  cathodic  or  thermal 
spattering  have  been  investigated.  The  films  show 
definite  orientation,  but  there  is  a  dispersion  of  the 
reflexion  line  of  the  (111)  plane,  the  magnitude  of 
which  depends  on  the  nature  of  the  plate  supporting 
the  metallic  film.  J.  W,  Smith. 

Recrystallisation  of  single  crystals  of  alumin¬ 
ium.  II.  Orientation  of  the  crystals  formed  by 
recry  stallis  ati  on  under  strong  deformation. 
W.  G.  Burgers  and  J.  C.  M.  Basart  (Z.  Physik,  1929, 
54,  74 — 91 ;  cf.  this  vol.,  384).— If  single  aluminium 
crystals  are  stretched  until  they  are  one  fourth  their 
original  thickness  and  then  heated  for  a  short  time 
at  600°,  the  orientation  of  the  crystals  then  formed 
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shows  a  statistical  anisotropy*  The  variation  of  this 
orientation  with  the  treatment  given  to  the  crystals 
has  been  studied  by  stereoscopic  X-ray  spectrograms. 

J.  W.  Smith. 

Anomalous  after-effect  with  quartz.  H.  3ae- 
gusa  and  S.  Shimizu  (Nature,  1929, 113,  713 — 714). — 
An  anomalous  after-effect  in  the  apparent  resistivity 
of  quartz  is  ascribed  to  some  property  of  the  atomic 
lattice.  A.  A.  Eldridgb. 

Change  of  electrical  conductivity  in  strong 
magnetic  fields.  I.  Experimental  results.  II. 
Analysis  and  interpretation  of  the  experimental 
results.  P.  Karitza  (Proe.  Roy.  Soe.,  1929,  A,  123. 
292 — 341,  342 — 372). — I.  By  means  of  an  improved 
form  of  tho  apparatus  previously  employed  for 
measuring  the  change  of  resistance  of  bismuth  crystals 
in  magnetic  fields  up  to  300  ldlogauss  (A.,  1928,  S25), 
a  study  has  been  made  of  the  change  of  resistance  in 
a  transverse  field  at  the  ordinary  temperature,  at  the 
temperature  of  solid  carbon  dioxide  and  ether,  and  at 
the  temperature  of  liquid  nitrogen  for  the  following 
metals  :  lithium,  sodium,  copper,  silver,  gold,  beryll¬ 
ium,  magnesium,  zinc,  cadmium,  mercury,  aluminium, 
gallium,  indium,  thallium,  graphite,  gormanium,  tin, 
lead,  titanium,  zirconium,  thorium,  arsenic,  antimony, 
bismuth,  vanadium,  tantalum,  chromium,  molyb¬ 
denum,  tungsten,  tellurium,  manganese,  iron,  nickel, 
palladium,  platinum ;  and  for  a  gold-silver  alloy  and 
a  copper-arsenic  alloy  (Cu«As).  Measurements  were 
also  made  in  a  parallel  field  with  copper,  cadmium, 
aluminium,  gallium,  and  molybdenum.  The  metals 
were  very  highly  purified.  The  influence  of  impuri¬ 
ties  on  the  phenomena  studied  was  found  to  be  very 
marked,  particularly  in  the  lighter  elements,  and  in¬ 
variably  reduced  the  change  of  resistance.  All  the 
curves  showing  change  of  resistance  with  magnetic 
field,  except  those  for  iron  and  nickel  (the  latter  being 
the  only  metal  studied  in  which  a  decrease  of  resist¬ 
ance  was  observed  instead  of  an  increase),  are  exactly 
similar  in  character.  The  increase  of  the  resistance 
at  the  beginning  is  proportional  to  the  square  of  the 
magnetic  field,  but  later  is  directly  proportional  to  the 
field.  This  change  from  the  square  to  the  linear  law 
takes  place  gradually  after  a  critical  field  Hk  which  for 
different  substances  ranges  from  5  to  250  kilogauss. 
The  linear  part  of  the  curve  appears  to  be  independent 
of  the  crystalline  state  of  the  metal,  and  to  be  related 
to  the  position  of  the  element  in  the  periodic  table. 
The  results  are  compared  with  those  of  previous  inves¬ 
tigators.  The  suggestion  that  the  strongly  diamagnetic 
substances  give  a  larger  change  of  resistance  (de  Haas, 
Proc.  Roy.  Acad.  Amsterdam,  1914,  16,  1110)  is  not 
confirmed. 

II.  A  general  theory  is  developed  of  the  phenomenon 
of  change  of  resistance  in  a  magnetic  field.  It  is 
assumed  that  the  change  of  resistance  follows  a  linear 
law  which  is  fully  established  only  when  the  field  is 
well  above  the  critical  value  (Hi),  and  is  masked  below 
Hk  by  an  initial  disturbance,  already  existing  in  the 
metal,  equivalent  to  that  produced  by  a  magnetic 
field  distributed  at  random  in  the  conductor.  When 
the  outside  field  is  applied,  the  disturbance  causing  the 
increase  of  resistance  is  now  the  vectorial  sum  of  these 
two  disturbances  and  the  increase  of  resistance  is  pro¬ 


portional  to  this  sum.  Expressions  are  derived  which 
represent  tho  experimental  facts  within  tho  limits  of 
error,  and  by  means  of  ivhich  the  “  ideal  ”  resistance 

may  be  separated  from  the  “  additional  ”  resistance 
Ai?0  produced  by  internal  disturbances,  i?*  is  found 
to  be  a  constant  for  a  given  temperature,  independent 
of  the  physical  and  chemical  state  of  the  metal, 
but  diminishes  rapidly  with  fall  of  temperature, 
whilst  A E0  is  independent  of  the  temperature  but  is 
affected  by  the  physical  state  of  the  conductor,  having 
a  higher  value  in  a  hard-drawn  wire  than  in  an  annealed 
wire.  A Rq  is  identified  with  the  “  residual ”  resist¬ 
ance  (Kamerlingh  Onnes)  which  is  observed  near  the 
absolute  zero.  A  comparison  of  Ai?0  for  the  super¬ 
conductors  mercury,  thallium,  tin,  lead,  and  indium 
with  the  resistance  near  the  threshold  of  super¬ 
conductivity  shows  that  the  values  lie  within  the  limits 
of  the  variation  of  the  resistance  at  the  threshold 
observed  by  Kamerlingh  Onnes  for  different  speci¬ 
mens  of  the  same  superconductor.  This  indicates  that 
the  phenomenon  of  superconductivity  consists  in  the 
disappearance  of  tho  additional  resistance,  tho  resist¬ 
ance  of  the  conductor  then  being  equal  to  R{.  It  is 
concluded  that  superconductivity  is  a  general 
phenomenon  in  all  metals,  but  is  masked  by  the  addi¬ 
tional  resistance  which  disappears  at  very  low  temper¬ 
atures  in  certain  metals.  L.  L.  Bircumshaw. 

Susceptibility  and  change  in  resistivity  of 
metals  in  a  magnetic  field,  F.  Block  (Z.  Physik, 
1929,  53,  216 — 227). — Tho  paramagnetic  behaviour 
of  metals  is  investigated  from  the  point  of  view  of  the 
conception  that  the  so-called  “  free  electrons,”  respon¬ 
sible  for  the  electrical  conductivity,  are  not  free  but 
move  in  a  periodic  field  of  force.  It  is  shown  also 
that  the  change  of  resistance  in  a  magnetic  field  can 
be  formulated  to  the  correct  order  of  magnitude  if  the 
spin  orientation  is  considered  with  the  Sommerfeld 
formula  for  the  periodic  field  of  force. 

G.  E.  Wentworth. 

Influence  of  grain-size  on  the  magnetic  proper¬ 
ties  of  iron.  0.  von  Atxwers  (Wiss.  VerofL 
Siemens-Konzern,  1929,  7,  [2],  197 — 209). — Tho  fall  in 
watt /kg.  for  electrolytic  iron  decreases  as  the  cube 
root  of  the  grain-size,  but  this  relationship  is  strongly 
influenced  by  heat-treatment.  Grain-size  also  affects 
coercivity  forces,  remanence,  and  permeability  curves, 
but  saturation  value  and  specific  resistance  are  un¬ 
influenced.  The  role  of  grain-size  is  less  important 
after  heating  in  hydrogen,  and  is  further  reduced  by 
heating  in  a  moderately  good  vacuum  (oxygen). 
Chemical  effects  between  oxygen  and  carbon  are 
important.  The  influence  of  grain -size  on  magnetic 
properties  is  essentially  secondary  in  nature,  depend¬ 
ing  on  surface  contamination  by  oxides  and  carbides. 

R.  A,  Morton. 

Method  of  measuring  the  electrical  resist¬ 
ances  of  alloys,  A.  L.  Nobbury  (Phil.  Mag.,  1929, 
[vii],  7,  662 — 669). — The  method  consists  in  determin¬ 
ing  the  electrical  resistance  between  tho  equator  of  a 
ball  or  the  shoulder  of  a  90°  cone  of  a  metal,  such  as 
steel  or  copper,  and  the  piano  surface  of  the  metal 
under  test  into  which  it  is  pressed  by  loading,  and 
measuring  the  diameter  of  the  impression  so  made. 
Calibration  curves  are  made  by  measuring  these 
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quantities  with  combinations  of  metals  of  known 
resistance,  and  these  are  employed  to  give  the  results 
for  other  metals.  Contact  resistances  are  eliminated 
by  the  etching  of  the  surfaces  to  be  brought  into  con¬ 
tact.  The  method  has  the  advantage  that  it  can  be 
used  in  the  determination  of  the  resistances  of  materials 
of  which  only  small  pieces  are  available.  The  plane 
surface  required  need  not  exceed  an  area  of  5  by 
0-5  mm.  A.  E.  Mitchell. 

Preparation,  optical  and  magneto-optical  pro¬ 
perties  of  very  thin  iron  layers.  M.  Catj  (Ann. 
Physique,  1929,  [x],  11,  354 — 449). — The  trans¬ 
parency,  reflecting  power,  optical  and  geometric  thick¬ 
ness,  and  Faraday  and  Kerr  effects  were  studied  for 
thin  iron  films  prepared  by  distillation  in  a  vacuum 
and  by  cathodic  deposition.  The  optical  effects  'were 
calculated  theoretically  and  plotted  as  functions  of 
film  thickness.  Comparison  of  calculated  and  experi¬ 
mental  results  shows,  in  the  case  of  deposited  iron,  a 
general  agreement,  the  constants  being  the  same  as  for 
iron  in  bulk.  In  the  case  of  the  distilled  films  the 
results,  as  well  as  those  for  the  magneto-optical  effects, 
arc  somewhat  discordant,  and  the  classical  optical 
theory  of  metals  is  apparently  not  applicable.  The 
reflexion  effects  can  bo  calculated  from  the  transmis¬ 
sion  effects  on  simple  theoretical  grounds  and  show 
good  agreement  with  experimental  results.  It  is  con¬ 
cluded  that  the  deposited  films,  in  spite  of  discrepancies 
due  to  differences  of  crystal  structure,  are  more  regular 
than  the  distilled  films  and  approximate  more  closely 
to  iron  in  bulk.  Classical  optical  theory  is  applicable 
to  a  close  approximation.  Distilled  films,  which  are 
more  allied  to  the  amorphous  state,  and  of  complex 
structure,  give  different  results.  N.  M.  Bligh. 

Fundamental  law  of  paramagnetic  magnet¬ 
isation  of  a  crystal,  and  the  law  of  paramagnetic 
rotatory  dispersion.  J.  Becqtjerel  and  W.  J. 
be  Haas  (Compt,  rend.,  1929,  188,  1156—1158). — 
Ladenburg’s  formula  expressing  the  rotation  in  terms 
of  the  wave-lengths  of  the  activated  absorption  bands 
{A.,  1927,  493)  is  confirmed  in  the  ease  of  tysonite 
(A.,  1928,  823)  between  4-21°  and  1*95°  Abs.  to  within 
0*1%,  and  also  for  parisite.  It  is  concluded  that  the 
high  paramagnetic  rotation  of  tysonite  compared  with 
its  diamagnetic  rotation  is  due  to  the  Cc*"  ion,  the 
hyperbolic  tangent  law  established  in  this  ease  (loc. 
cit.)  being  an  indication  of  the  reversal  of  the  sense 
of  the  magnetic  moment.  J.  Grant. 

Magnetisation  of  single  crystals  of  cobalt. 
S.  Kaya  (Sci,  Rep.  Tohoku  Imp.  Univ,,  1928,  17, 
1157 — 1177). — Large  single  crystals  of  cobalt  wrere 
prepared  by  slow  cooling  through  the  transformation 
point  at  470°,  and  twro  discs  4*5  mm.  in  diameter  w*ere 
cut  so  as  to  present  (0001)  and  (1010)  planes,  respect¬ 
ively.  In  the  (10 10)  plane  magnetisation  was  easy 
in  the  [0001]  direction  but  difficult  in  the  [1010] 
direction,  the  maximum  permeabilities  being  380  and 
4,  respectively.  The  parallel  and  perpendicular  com¬ 
ponents  of  magnetisation  vary  with  a  period  of  180® 
in  this  plane.  In  the  (0001)  plane  magnetisation  wTas 
difficult  in  the  directions  of  both  the  principal  axes 
[1010]  and  [1120].  The  saturation  value  for  a  single 
crystal  rod  having  its  axis  parallel  to  direction  of  easy 
magnetisation  [0001]  w*as  1422  at  26°.  The  results 


are  in  agreement  with  the  theory  of  Honda  and 
Okubo  (ibid.,  1926,  15,  449).  C.  J.  Smithells. 

Connexion  between  size  of  crystal  nucleus  and 
magnetic  properties  of  pure  nickel.  G.  J.  Sizoo 
(Z.  Physik,  1929,  53,  449— 457).— The  conditions  of 
recrystallisation  of  nickel  arc  studied.  The  man¬ 
ganese  content  must  be  below*  0*2%  before  recrystallis¬ 
ation  phenomena  may  be  produced  by  mechanical 
and  thermal  processes.  Twin  crystals  then  form  easily. 
A  study  of  the  magnetic  properties  in  connexion  with 
the  size  of  the  crystal  nucleus  gives  the  same  results 
as  were  obtained  with  iron.  G.  E.  Wentworth. 

Influence  of  pressure  from  all  sides  on  metallic 
conductivity  of  low  temperature.  H.  J.  Seemann 
(Physikal.  Z.,  1929,  30,  256 — 258). — The  pressure 
coefficient  y,  where  y=Awjw  .p,  Aw  being  the  change 
of  the  resistance  w  under  a  pressure  p,  has  been  given 
by  Onnes  and  Beckmann  (Comm.  Leiden,  1912,  312) 
as  y=  — 17  x  1(H6  at  —252*7°  and  — 22-5X  10~6  at 
—  183°,  whilst  Lisell  found  y=  — 144  x  HH  at  0°,  tho 
metal  being  lead.  In  tho  present  work,  the  pressure 
coefficient  for  copper  has  been  determined  over  the 
range  50 — *150  kg./em.2  and  at  0°y-~-— 2*14(;d:0  013)  X 
10~6,  whilst  at  — 195°  v= — 5*17  X  10~6,  the  extreme 
determinations  being  20%  from  tho  mean.  It  is 
probable  that  reduction  of  temperature  will,  in  general, 
increase  the  pressure  coefficient  of  the  resistance  of  a 
metal.  R.  A.  Morton. 

Crystal  structure  and  ferromagnetism.  W. 
Schmidt  (Physikal.  Z.,  1929,  30,  259 — 261). — Temper¬ 
ature  discontinuities  in  various  physical  properties  of 
iron  conform  with  considerable  accuracy  with  tho  rela¬ 
tion  T=nTsjm,  Tg  being  the  m.  p.  of  iron  (ca,  1803° 
Abs.),  m~14,  n  being  an  integer  less  than  14,  and  T 
corresponding  with  an  experimental  discontinuity. 
The  temperature  901*6°  Abs.,  for  instance,  corresponds 
with  883°  Abs.,  at  which  point  the  line  expressing  the 
variation  between  atomic  distance  and  temperature 
for  a-  and  S-iron  is  intersected  by  the  extrapolated 
similar  line  for  y-iron.  There  do  not  appear  to  bo 
experimental  data  corresponding  with  n=l,  5,  or  6. 
The  expression  may  be  of  more  general  significance 
to  critical  temperatures  of  metals;  e.g tin  melts  at 
504*9°  Abs.,  and  discontinuities  at  434°  and  291°  are 
consistent  with  m=14.  R.  A.  Morton. 

Coercive  power.  I.  Coercive  power  and 
mechanical  hardness.  A.  Kussmann  and  B, 
Scharnow  (Z.  Physik,  1929,  54,  1—15).— The 
dependence  of  the  coercive  powrer  (magnetic  hardness) 
on  the  mechanical  hardness  and  on  the  structure  of 
alloys  has  been  investigated.  It  has  been  established 
that  in  solid  solution  (mixed  crystals)  in  which  mechan¬ 
ical  hardness,  electrical  resistance,  etc.  are  con¬ 
siderably  higher  than  with  the  pure  metals,  the  coercive 
power  is  only  slightly  changed,  and  that  no  direet 
relation  with  the  mechanical  hardness  of  the  alloy 
exists.  In  heterogeneous  mixtures  the  coercive 
powTer  is  always  much  higher,  independently  of  the 
mechanical  hardness.  This  is  attributed  to  the 
tension  set  up  by  contraction  of  the  ferromagnetic 
material  in  the  mixture.  J.  W.  Smith. 

Piezo-electric  effect  of  diamond.  W.  A. 
Wooster  (Min.  Mag.,  1929,  22,  65 — 59). — An  even 
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pressure  of  about  300  g.  was  applied  by  means  of  an 
electro-magnet  on  an  octahedral  face  of  diamond. 
The  results  show  that,  within  the  limits  of  error  of 
the  experiment,  diamond  is  not  piezo-electric,  the 
electrical  charge  developed  being  less  than  0*005  of 
that  obtained  when  a  plate  of  quartz  cut  perpendicular 
to  an  electric  axis  was  used.  L.  J.  Spencer. 

Optical  activity  of  quartz  perpendicular  to  the 
optic  axis.  G.  Szivessy  and  C.  Schweers  (Ann. 
Physik,  1929,  [v],  1,  891 — 947). — First,  the  results 
of  the  crystal  lattice  theory  as  applied  to  the  problem 
are  given.  The  optical  behaviour  of  any  non-absorb¬ 
ing,  active  crystal  is  known  if  the  position  of  the 
symmetry-axis  system,  the  principal  refractive  indices, 
and  the  components  of  the  gyration  tensors  along  the 
optical  symmetry  axes  are  known.  The  laws  relating 
to  the  propagation  of  light  in  non-absorbing,  active 
crystals  arc  collected .  The  components  of  the  gyration 
tensors  for  trigonal  enantiomorphic  crystals  are 
worked  out.  For  a  crystal  of  this  class  the  gyration 
surface  is  an  ellipsoid  or  a  hyperboloid  with  the  optic 
axis  as  axis  of  rotation.  The  numerical  values  for  the 
components  of  the  gyration  tensors  are  obtained  for 
a-quartz.  The  results  do  not  agree  with  those  of 
Voigt  or  of  Wever,  for  the  methods  used  by  these 
workers  are  in  error.  The  experimental  method  and 
apparatus  are  described.  The  component  of  the 
gyration  tensor  perpendicular  to  the  optic  axis  for 
a-quartz  is  very  sm all.  The  gyration  surface  is  a  very 
elongated  ellipsoid  with  a  vanishingly  small  equatorial 
diameter.  A  critical  examination  of  the  methods  of 
Voigt  and  Wever  is  given,  and  the  sources  of  inaccuracy 
arc  pointed  out.  A.  J.  Mee. 

Bella viour  of  a  single  crystal  of  zinc  subjected 
to  alternating  torsional  stresses.  H.  J.  Gough 
and  H,  L.  Cox  (Proc.  Roy.  Soc.,  1929,  A,  123,  143 — 
167). — A  single  zinc  crystal  was  subjected  to  alternat¬ 
ing  torsional  stressing.  The  principal  slip  plane  was 
the  basal  (0001)  plane,  the  direction  of  slip  being  that 
of  the  most  highly  stressed  (shear  stress)  primitive 
direction  contained  by  the  basal  plane.  The  speci¬ 
men  showed  a  clearly  defined  “  visible  slip  limit  ”  at  a 
range  of  stress  between  ±0*87  and  ±0*98  ton/inch2, 
and  a  limiting  range  of  resolved  shear  stress  between 
±1*0  and  ±1*3  tons/inch2.  The  twinning  plane  was 
identified  as  first  order  pyramidal  (0112  type),  pro¬ 
ducing  a  twinned  basal  plane  making  an  angle  of 
94°  5"  with  the  original  basal  plane.  The  observed 
twin  formation  occurs  as  a  result  of  the  previous  basal 
plane  slip,  and  is  not  due  to  slip  on  the  twinning  plane. 
The  particular  twinning  planes  (of  the  six  available 
sets)  operative  are  determined  principally  by  the 
direction  of  slip  on  the  basal  plane  and  probably  by 
normal  stress  considerations.  It  is  shown  that  twin¬ 
ning  can  be  accomplished  by  small  atomic  translations 
confined  to  a  plane  normal  to  the  twinning  plane. 
Fracture  consisted  of  one  main  crack  which  followed 
three  directions.  It  is  shown  clearly  that  the  prism¬ 
atic  planes  are  neither  slip  nor  cleavage  planes,  and  it 
is  considered  probable  that  what  have  been  inter¬ 
preted  in  the  past  as  cleavages  on  prismatic  planes 
have  been  fractures  along  the  twinned  basal  planes. 

L.  L.  Rircumshav. 


Influence  of  finely-divided  particles  on  the 
coercive  force.  W,  Roster  (Z.  anorg,  Chem.,  1929, 
179,  297 — 308). — The  size  and  arrangement  of  finely- 
divided  particles  in  a  ferromagnetic  alloy  have  con¬ 
siderable  influence  on  its  magnetic  properties.  Experi¬ 
ments  with  iron-carbon  and  iron-nitrogen  mixtures 
are  described.  H.  F.  Gillre. 

Stretching  of  cadmium  crystals.  W.  Boas  and 
E.  Schmid  (Z.  Physik,  1929,  54,  16— 45).— The 
solidification  of  metallic  crystals  is  discussed  from  the 
point  of  view  of  the  critical  limiting  tension  of  plastic 
deformation.  X-Ray  investigations  on  stretched 
cadmium  crystals  show  that  the  velocity  of  crystallis¬ 
ation  exerts  a  very  important  influence  on  the  readiness 
of  slip  along  the  basic  translational  plane.  The 
diminution  of  the  critical  tension  by  tempering,  the 
energy  change  on  slipping,  and  mechanical  twin 
formation  wrere  also  investigated  and  the  change  in  the 
space  lattice  of  cadmium  and  zinc  crystals  on  stretch¬ 
ing  was  deduced.  J.  W.  Smith. 

Crystallographic  slip  on  stretching  zinc  and 
cadmium.  G.  Masing  (Wiss.  Veroflf.  Siemens- 
Konzem,  1929,  7,  [2],  210 — 216). — Twin  formation 
occurs  to  a  considerable  extent  when  zinc  and  cadmium 
are  stretched.  The  effect  can  be  followed  in  relation 
to  the  longitudinal  extension.  R,  A.  Morton. 

Electrical  conductivity  of  vapours  of  salts,  H. 
Querengasser  (Z.  Elektrochem.,  1929,  35,  199 — 
206)  .—Various  forms  of  apparatus  are  described  for 
the  measurement  of  the  conductivity  of  vapours  of 
salts,  e.g.,  mercuric,  ammonium,  lithium,  and  ferric 
chlorides,  cadmium  iodide,  and  carbon  tetrachloride. 
Curves  are  given  showing  the  relationship  between 
current  and  the  P.D.  applied,  and  also  the  diminution 
with  time  of  current  which  can  be  passed  through 
mercuric  chloride  vapour  when  subjected  to  a  constant 
P.D.  The  surface  of  the  glass  vessel  in  which  the 
vapour  ivas  enclosed,  and  also  the  conductivity  of  the 
glass  used,  had  an  important  influence  on  the  con¬ 
ductivity  of  the  vapours.  EL  T.  S.  Britton. 

Change  of  conductivity  of  cuprous  oxide,  H. 
Kost  (Z.  Physik,  1929,  54,  367— 371).— The  differ¬ 
ence  in  conductivity  of  a  cuprous  oxide  film  with 
polarity  has  been  investigated  by  using  the  oxidised 
copper  strip  as  one  electrode  and  another  pure  copper 
strip  as  the  other.  The  non-symmetrical  conductivity 
of  the  cuprous  oxide  film  does  not  appear  when  the 
latter  is  produced  by  heating  the  copper  strip,  except¬ 
ing  to  a  slight  extent  at  the  mid-point  of  the  copper 
strip,  the  most  strongly  heated  part  It  is  concluded 
that  the  cuprous  oxide  crystals  orient  themselves  as 
they  grow  out  of  the  mother  copper  and  that  these 
crystals  conduct  more  freely  in  one  direction  than  in 
the  other.  The  variation  in  the  resistance  of  such  films 
with  temperature  has  also  been  investigated  over  the 
range  —20°  to  ±100°.  J.  W.  Smith. 

Variation  of  density  and  refractive  index  [of 
liquids]  with  the  temperature.  W.  Herz  (Z, 
anorg.  Chem.,  1929,  ISO,  159— 160).— The  expansion 
coefficient,  a,  and  the  temperature  coefficient  of  the 
refractive  index,  (3,  of  23  liquids  have  been  calculated 
at  two  temperatures,  t  and  tv  which  are  8/12  and  7/12, 
respectively,  of  the  corresponding  critical  temperature, 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY, 


635 


by  means  of  the  relationships  «*=[1  /(^x — 0]  [(<Z —  fdt] 
and  p=[l/(<1— t)]  [{»—  where  d  is  the  density 

and  n  the  refractive  index.  The  ratio  <%  :  j3  has  a  value 
in  the  neighbourhood  of  3  for  most  of  the  liquids. 

0.  J,  Walker. 

Measurement  of  refractive  index  of  water 
between  wave-lengths  of  23  and  73  cm,  E. 

Frankenberger  (Ann,  Physik,  1929,  [v],  1,  948 — 
962). — An  apparatus  is  described  for  measuring  the 
refractive  index  of  water  for  electric  waves  in  the 
wave-length  range  23 — 73  cm.  The  accuracy  of  the 
method  is  discussed,  and  it  is  shown  that  the  use  of 
Drude’s  second  method  is  attended  with  a  systematic 
error,  which  in  the  case  of  water  amounts  to  3 — 3*5 
parts  per  thousand.  The  results  with  distilled  water 
show  that  the  index  is  practically  constant  over  the 
range  examined.  In  order  to  verify  earlier  work  on 
the  anomalous  dispersion  of  sodium  silicate  solutions 
(A,,  1927, 295),  experiments  were  made  with  a  colloidal 
solution  of  silicic  acid,  a  solution  of  sodium  metadi- 
silicate  (Na2Si206s2H20),  a  solution  of  sodium  meta¬ 
silicate  (Na2Si03,6H20)j  and  dilute  sodium  hydroxide 
solution.  These  solutions  were  examined  only  in  the 
range  50 — 60  cm.  No  bands  of  anomalous  dispersion 
were  found.  A.  J.  Mee. 

Refractive  index  o!  sodium  vapour  and  width 
of  J)x  in  absorption*  S.  A.  Korff  (Physical  Rev., 
1929,  [ii],  33,  584 — 588) — A  continuation  of  the  work 
of  Stewart  and  Korff  (cf.  A.,  1928,  1310).  The 
variation  of  refractive  index  and  the  relation  of  dis¬ 
persion  to  the  width  of  the  D  lines  in  absorption  are 
found  to  agree  approximately  with  the  classical 
formulas.  These  optical  methods  give  a  value  of  the 
order  10~13  cm,  for  the  radius  of  the  electron. 

N.  M.  Bligh. 

Specific  heats  of  acetone,  methyl,  ethyl,  and 
n-propyl  alcohols  at  low  temperatures.  S* 
Mitsukuri  and  K.  Kara  (Bull.  Chem.  Soc.  Japan, 
1929,  4,  77 — 80 ;  cf.  this  vol,,  386). — The  specific 
heats  are  recorded  of  the  above  substances  at  temper¬ 
atures  between  160°  and  270°  Abs.,  over  which  range 
an  approximately  linear  relationship  holds. 

A  description  is  given  of  the  calorimeter  system 
employed  in  which  a  Dewar  vessel,  containing  light 
petroleum,  copied  by  the  circulation  of  liquid  air 
through  a  copper  spiral,  serves  as  a  jacket  to  the 
calorimeter  proper,  a  metal  cylinder  suspended  in  a 
brass  tube,  and  heated  by  a  manganin  spiral.  The 
cooling  stream  is  cut  off  at  the  beginning  of  the  experi¬ 
ment,  and  the  true  heating  curve  for  the  system  is 
derived  from  the  observed  by  making  the  assumption 
that  the  temperature  of  the  Dewar  jacket  remains 
constant  during  the  heating  period. 

F.  G.  Tryhorn. 

Specific  heat  of  superheated  steam  for  press- 
ures  between  30  and  120  atm,  and  at  saturation 
temperatures  to  450°.  0.  Knoblauch  and  W. 

Koch  (Natunviss,,  1929,  17,  269 — -270). — The  cp 
isobars  in  the  cp-t  diagram  have  been  determined  at 
30, 40,  60,  80,  and  120  atm.  over  the  range  225 — 450°. 

R.  A.  Morton. 

Specific  heats  of  some  condensed  gases  be¬ 
tween  10°  Abs*  and  their  triple  points.  K. 

Clusius  (Z.  physikal.  Chem.,  1929,  B,  3,  41—79).— 


An  apparatus  for  the  measurement  of  the  specific  heats 
of  condensed  gases  below  10°  Abs.  is  described.  The 
specific  heats  of  nitrogen,  oxygen,  carbon  monoxide, 
methane,  and  hydrogen  chloride  were  determined 
from  10°  Abs.  down  to  their  triple  points.  The  results 
of  other  workers  are  in  general  agreement,  but  those 
of  Giauque  and  Wicbe  (A.,  1928,  228}  on  hydrogen 
chloride  show  a  systematic  deviation  lying  outside 
the  limits  of  experimental  error,  which  must  be 
ascribed  to  an  error  in  their  temperature  scale.  The 
heats  of  fusion  of  the  gases  were  determined  afresh. 
For  methane  a  new  transition  point  was  found  at 
20*4°  Abs.  The  lead  resistance  thermometer  is 
described,  and  a  table  of  its  resistance  ratios  dowm  to 
9°  Abs.  is  given.  A.  J.  Mee. 

Heat  capacities  of  ethyl  and  hexyl  alcohols 
from  16°  to  298°  Abs.  and  the  corresponding- 
entropies  and  free  energies.  K.  K.  Kelley  (J. 
Amer.  Chem.  Soc.,  1029,  51,  779 — 786).— The  specific 
heats  of  ethyl  alcohol  (including  the  glacial  form)  and 
of  hexyl  alcohol  are  recorded.  The  m.  p.,  molal  heats 
of  fusion  (g.-cah),  molal  entropies  (g.-eal./l°  at  25°), 
and  molal  free  energies  (g.-cah  at  25°)  are,  respectively, 
for  ethyl  alcohol :  158*5°  Abs.,  1200,  38*4,  and 

—43,300,  and  for  hexyl  alcohol :  225*8°  Abs.,  3676, 
68*6,  and  —41,700.  Parks5  conclusions  on  the  entropy 
relations  between  members  of  a  homologous  series 
of  saturated  aliphatic  compounds  (A.,  1926,  784)  are 
qualitatively  confirmed.  S.  K.  Tweedy. 

Heat  capacities  of  Isopropyl  alcohol  and  acetone 
from  16°  to  298°  Abs.  and  the  corresponding 
entropies  and  free  energies*  K.  K.  Kelley  (J, 
Amer.  Chem.  Soc.,  1929,  51,  1145 — 1150). — The 
specific  heat  curve  for  acetone  exhibits  an  irregularity 
at  126°  Abs.,  indicating  that  a  transition  occurs  in  the 
crystals.  The  specific  heat  of  liquid  acetone  passes 
through  a  minimum  just  above  the  m.  p.  The  fol¬ 
lowing  molar  quantities  were  determined  for  isopropyl 
alcohol  and  acetone,  respectively :  m.  p.,  184*67°, 
176*62°  Abs. ;  heat  of  fusion  at  m.  p,  (g.-cah),  1284, 
1366;  entropy  (g.-cal./l0)  at  298*1°  Abs.,  43*0,  47*9; 
free  energy  (g.-cah)  at  298*1°  Abs.,  —48100,  —36700. 
The  free  energy  and  entropy  for  the  thermal  decom¬ 
position  of  isopropyl  alcohol  vapour  are  calculated 
(cf.  A.,  1928, 709).  S.  K.  Tweedy. 

Apparent  influence  of  an  electric  field  on  the 
b.  p.  of  benzene.  J*  W,  Smith  (J.C.S.,  1929,  788— 
791,  cf.  Baker,  ibid,,  1928,  1051). — When  an  electric 
field  is  applied  to  benzene  in  a  tube  heated  in  an  oil- 
bath,  a  thermometer  in  the  liquid  indicates  an  apparent 
rise  of  b.  p.,  the  vapour  temperature  remaining  normal. 
This  experiment  is  repeated  and  extended.  The 
effect  is  considerably  reduced  by  stirring,  and  is  not 
observed  when  the  tube  is  heated  directly  with  a  small 
flame  (cf.  Smits.  A.,  1928,  1189).  The  abnormality 
is  attributed  to  superheating  induced  by  the  removal 
of  charged  nuclei  from  the  system.  No  change  in 
vapour  pressure  occurs  when  benzene  is  subjected  to 
an  electric  field.  N,  M.  Blxgh. 

Ebullioseopic  paradox*  A.  Berthoud,  E. 
Briner,  and  A.  Sohidlof  (J.  Chim.  phys.,  1929,  26, 
149 — 151 ;  cf.  A.,  1927,  1029). — = A  reply  to  Mazauc- 
chelli  (A.,  1928,  128)  and  to  Yerschaffelt  (Wis.  en  nat, 
Tijds.,  1928,  4,  1).  C.  W*  Gibby. 


636 


BRITISH  CHEMICAL  ABSTRACTS. — A, 


Solid  helium  at  high  temperatures,  F.  Simon 
(Naturwiss.,  1929, 17, 256). — The  m.  p. /pressure  curve 
of  helium  has  been  studied  further  (cf.  this  vol.,  386, 
497).  The  m.  p.  at  1800  kg. /cm.2  is  20°  Abs.,  and  at 
36*90  kg. /cm.2,  32°  Abs.  Unless  a  critical  transition 
region  is  approached,  the  theoretical  reasoning  which 
is  valid  up  to  32°  indicates  that  at  80°  Abs.  and  the 
ordinary  temperature,  pressures  of  15,000  and  100,000 
kg.  /cm),  respectively,  should  effect  solidification  of 
helium.  R.  A.  Morton. 

Volatilisation  at  the  cathode  of  the  mercury 
arc  light.  E.  Kobel  (Physikal.  Z.,  1929,  30,  233 — 
235;  cf.  von  Xssendorf,  this  vol.,  227). — The  mer¬ 
cury  lost  from  the  cathode  of  a  rectifier  is  accounted 
for  by  volatilisation  distributed  over  the  entire  surface 
and  not  localised  at  the  focal  spot.  If  the  movement 
of  the  focus  is  arrested  the  vaporisation  decreases, 
since  the  change  in  the  loss  from  the  cathode  is  greater 
than  can  be  ascribed  to  the  cessation  of  sputtering. 
In  order  to  test  the  hypothesis  that  the  mean  stationary 
surface  temperature  of  the  cathode  is  greater  for  a 
moving  focus  than  for  a  steady  focus,  an  experiment 
was  carried  out  on  the  effect  of  a  motionless  jet  of 
flame  as  compared  with  the  same  flame  sweeping  over 
a  surface  of  water  at  a  constant  height.  It  was  found 
that  the  rise  in  temperature  and  the  loss  of  weight 
from  a  definite  initial  volume  were  both  less  for  the 
stationary  than  for  the  moving  jet.  This  experiment 
indicates  that  the  mean  surface  temperature  of  the 
mercury  cathode  is  the  controlling  factor.  The  rate 
of  evaporation  in  the  mercury  surface  at  different 
tomperatures  .  apart  from  the  focal  spot  has  been 
compared  with  the  loss  at  the  focal  spot  as  calculated 
by  G unther- Schulze .  By  means  of  efficient  cooling, 
the  volatilisation  can  be  reduced  to  a  small  fraction  of 
the  amount  calculated  on  the  Gunther-Schulze  basis, 
without  materially  affecting  the  electrical  properties 
of  the  arc.  R.  A.  Morton. 

Upper  limit  of  energy  density  and  the  degrad¬ 
ation  of  gas  at  high  temperatures.  S.  Suzuki 
(Proc.  Imp.  Acad.  Tokyo,  1929,  5,  64 — 67). — Mathem¬ 
atical.  The  equation  of  state  of  a  gas  in  the  state  of 
degradation  at  high  temperatures  is  derived,  assum¬ 
ing  the  existence  of  an  upper  limit  of  energy  densitjL 

0.  J.  Walker. 

Statistics  of  Bose  and  Einstein  and  of  Fermi 
and  Dirac  and  the  upper  limit  of  energy  density. 
S.  Suzuki  (Proc.  Imp.  Acad.  Tokyo,  1929,  5,  68 — 71). 
— Mathematical.  0.  J.  Walker. 

Thermal  expansions  of  mercury  and  vitreous 
silica.  F.  J.  Harlow  (Phil.  Mag.,  1929,  [vii],  7, 
674—685). — Various  results  of  different  observers  for 
the  coefficients  of  expansion  of  mercury  and  vitreous 
silica  have  been  examined  and  the  most  probable 
values  deduced.  The  most  probable  value  of  the  linear 
coefficient  of  thermal  expansion  of  vitreous  silica  is 
given  by  the  expression  $0*={66*3 — 3879/(£+163)}x 
KH  or  for  the  range  0—300°  Kr/F0=l  +  10“s{934k+ 
0 *77 76£2 — 0*0033 1 5£3+ 0 *000005244£4},  where  Vt  is  the 
volume  of  1  c.c.  at  0°  measured  at  t°.  Over  the  same 
temperature  range  the  values  for  mercury  fit  two 
different  curves.  For  the  range  0 — 100°,  F|/F0= 
1 + 1(H{1 8 1 53*8$ + 0*7548£2+ 0 *001 533i3+  0-00000536I4} 
and  for  the  range  100—300°  Ff/Fo=l+10"8{17559*l 


+369555/(634*7— £)}£.  A  table  of  values  of  Ff/F0  for 
mercury  is  given.  A.  E.  Mitchell. 

D etermination  of  vapour  densities  at  the 
ordinary  temperature.  E.  F.  Linhorst  (J. 
Amer.  Chem.  Soo.,  1929,  51,  1165 — 1167). — w  g.  of 
liquid,  mol.  wt.  M>  are  evaporated  at  the  ordinary 
temperature  in  a  vessel,  volume  v>  connected  by  means 
of  an  oil  manometer  with  another,  similar,  vessel,  the 
pressures  in  the  two  vessels  being  equal  and  well  below 
one  atmosphere.  If  p  is  the  pressure  registered  by  the 
manometer,  than  pvM=wRT.  S.  K.  Tweedy. 

__  Vapour  pressure  at  high  temperatures.  C, 
Zwikker  (Physica,  1928,  8,  241 — 250 ;  Chem.  Zentr., 

1928,  ii,  2108). — In  the  vapour-pressure  equation  for 

high  temperatures,  log  B  has  practic¬ 

ally  the  same  value  for  all  metals.  Tho  relation 
3=—*  log  T+ 3  log  $—1/2*303+1*29+3/2  log  M, 
where  M  is  tho  mol.  wt.,  $=136*1  Vm.  p.  X  (31  Vm), 
and  log  T  is  a  mean  value  for  the  temperature  range 
concerned,  gives  for  fifteen  metals  almost  constant 
values  for  B  (approx.  9*33).  Tho  mean  value  of  B  for 
20  metals  is  9*7.  A.  A.  Eldridge. 

Vapour  pressure  and  vapour  density  of 
intensively  dried  ammonium  chloride.  W.  H. 
Rodebush  and  J.  C.  Mich  ale  ii  (J.  Amer.  Chem.  Soc., 

1929,  51,  748— 789;  cf.  A.,  1928,  469).— The  vapour 
pressure  of  ammonium  chloride  was  measured  at 
varying  degrees  of  dryness  over  tho  temperature 
range  470 — 560°  Abs.  Intensive  drying  seems  not  to 
affect  the  vapour  pressure,  and  tho  results  are  all 
reproduced  to  within  1  %  by  the  equation  log  j?  (rum.)— 
10*1070—4402*1  jT.  The  vapour  is  probably  com¬ 
pletely  dissociated  under  all  conditions.  The  vapour 
density  was  measured  by  the  Knudsen  method,  but 
the  slowness  of  evaporation  of  the  salt  in  a  vacuum 
vitiated  the  results.  The  vapour  densities  measured 
by  Stock’s  buoyancy  method  (A.,  1924,  ii,  405)  indic¬ 
ated  complete  dissociation.  A  high- capacity  mercury  - 
vapour  pump  is  described  in  which  volatile  matter  is 
removed  from  the  condensed  mercury  before  it 
reaches  the  reservoir.  An  improved  glass  diaphragm 
manometer  is  also  described.  S.  K.  Tweedy. 

Vapour  pressures  of  ethyl  selenide,  tin  tetra- 
methyl,  and  lead  tetramethyl.  Y.  Tanaka  and 
Y.  Nagai  (Proc.  Imp.  Acad.  Tokyo,  1929,  5,  78 — 79). 
— The  vapour  pressures  of  these  compounds  have 
been  measured  by  a  statical  method  at  25°  and  35°. 
Tho  values  of  L/T  coincide  closely  with  those  calculated 
from  the  revised  rule  of  Trouton,  showing  that  these 
liquids  are  all  normal.  Equations  are  given  showing 
the  relations  between  vapour  pressure  and  temperature. 

O.  J.  Walker. 

Hydrated  aluminium  silicates.  H.  Dehydr¬ 
ation  vapour  pressure  of  kaolin.  C.  J.  van 
Nieuwenburg  and  H.  A.  J.  Pieters  (Rec.  trav. 
chim.,  1929,  48,  406-416 ;  cf.  this  vol.,  280).— The 
vapour  pressure  of  kaolin  was  determined  at  different 
temperatures  and  for  different  water  content  of  the 
surrounding  atmosphere.  The  dissociation  pressure 
was  found  to  be  a  function  of  tho  water  content  over 
the  whole  range.  Temperature-pressure-water  con¬ 
tent  diagrams  were  determined  by  three  different 
methods.  A.  Freeman. 
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One-component  system  silica*  III.  Stability 
regions  of  cpiartz,  tridymitef  and  crist  obalite*. 
C.  J.  van  Nieuwenrurg  (Rec.  trav.  chim,,  1929,  48, 
402 — 405;  cf.  A.,  1928,  709). — The  stability  regions 
of  the  different  solid  phases  in  the  system  silica  were 
re-investigated  by  a  new  method  using  only  1%  of 
lithium  carbonate  as  a  catalyst.  The  presence  of 
tridymito  and  cristobalite  was  investigated  by  con¬ 
structing  thermal  dilation  diagrams.  The  stability 
regions  of  quartz,  tridymite,  and  cristobalito  as 
described  by  Fenner  {A.,  1913,  ii,  133)  were  confirmed. 

A.  Freeman. 

Isotonic  liquids,  F.  A.  EL  Schreinemakers 
(Rec.  trav.  chim.,  1929,  48,  393 — 401). — Theoretical. 
A  generalised  definition  of  isotonic  liquids  is  given. 
Introducing  a  conception  of  osmotic  water  attraction 
the  influence  of  temperature  and  pressure  on  this 
property  is  considered  and  the  relation  between  f.  p., 
vapour  pressure,  and  osmotic  pressure  and  isotonic 
liquids  is  deduced  as  well  as  the  influence  of  tempera¬ 
ture  and  pressure  on  isotonic  liquids.  A.  Freiman. 

Physical  properties  of  liquids,  I.  Sonic 
interferometer.  Velocity  of  sound  in  some 
organic  liquids  and  their  compressibilities, 
E.  B.  Freyer  [with  J.  C.  Hubbard  and  D.  H. 
Andrews]  (J.  Amer,  Chem.  Soc.,  1929,  51,  759—770). 
— The  velocity  of  sound  in  some  organic  liquids  was 
measured  at  10°  intervals  up  to  50°  by  the  method  of 
Hubbard  and  Loomis.  The  sonic  interferometer 
previously  described  (A,,  1928,  828)  was  further 
developed  with  particular  reference  to  temperature 
control,  and  to  prevention  of  evaporation  of  the  liquid 
and  of  contamination  of  the  liquid  with  water  vapour 
from  the  air.  The  velocity  of  sound  is  a  linear 
function  of  temperature  for  each  liquid  ;  in  the  case 
of  benzene,  aniline,  and  a-bromonaphthalene  slight 
divergences  from  linearity  occur  just  before  the  m.  p., 
indicating  that  orientation  of  some  kind  occurs  before 
freezing.  The  adiabatic  compressibilities  are  calcul¬ 
ated  from  the  results.  S.  K.  Tweedy. 

Propagation  of  sound  in  gases.  D.  G.  Bourgin 
(Phil.  Mag.,  1929,  [vii],  7,  821— 841 ).— Theoretical. 

Internal  resistance  in  instantaneous  processes 
in  relation  to  the  entropy  changes  taking  place 
in  them.  N.  V.  Tancov  (J.  Russ.  Phys.  Chem.  Soc., 
1929,  61,  41 — 52). — The  crystallisation  of  super¬ 
cooled  liquids  and  of  supersaturated  solutions,  the  con¬ 
densation  of  supersaturated  vapours,  and  spontaneous 
chemical  processes  are  considered  from  the  point  of 
view  of  the  author's  law  of  minimum  change  of  entropy 
(cf.  A.,  1917,  ii,  367 ;  1925,  ii,  868)  and  are  found  to 
accord  with  it.  A.  Frelman. 

Atomic  volume  relations  in  certain  iso- 
morphous  series.  III.  A.  F.  Hallimond  (Min. 
Mag.,  1929,  22,  70 — 76). — From  the  atomic  volumes 
previously  deduced  (A.,  1928,  107,  942)  and  the 
observed  compressibilities  of  the  metals,  compressibil¬ 
ities  for  the  alkali  halides  which  are  in  agreement  with 
observed  values  are  calculated.  L.  J.  Spencer. 

Viscosity  of  liquids  above  their  b*  p.  V.  T. 
Titani  (Bull.  Chem.  Soc.  Japan,  1929,  4,  68 — 75; 
cf.  A.,  1927,  1019). — The  formula  relating  molecular 
fluidity  to  molecular  volume  and  temperature,  previ¬ 


ously  derived,  has  been  tested  further  by  its  applic¬ 
ation  to  recent  data  for  the  viscosity  of  ethyl  ether  and 
acetone  with  satisfactory  results. 

F.  G.  Tryhorn. 

Molecular  dimensions  of  organic  compounds* 

I.  General  considerations,  T.  M.  Lowry  and 
A.  G.  jNaseni  (Proc.  Roy.  Soc.,  1929,  A,  123,  686 — 
691). — With  the  object  of  determining  if  the  persistent 
similarity  of  b.p.  observed  by  Victor  Meyer  for  benzene 
and  thiophen  and  their  derivatives  extends  also  to 
their  other  properties,  a  comparative  examination  has 
been  made  of  the  physical  properties  of  benzene  and 
thiophen,  toluene  and  2 -methylthiophen,  and  benzene- 
and  cyclohexane  (the  b.p.  and  f .  p.  of  the  last  pair 
differing  by  less  than  1  °) ,  In  particular,  a  comparison 
has  been  made  of  the  collision  areas  (A)  of  the  mole¬ 
cules,  as  deduced  from  the  viscosities  of  the  vapours.. 
Some  striking  regularities  are  observed.  Thus  a 
decrease  in  A  of  about  2  A.2  occurs  on  passing  from 
benzene  to  thiophen  and  from  toluene  to  2 -methyl¬ 
thiophen,  whilst  the  replacement  of  H  by  Me  is  accom¬ 
panied  by  a  constant  increment  of  3  A.2  Also  on 
passing  from  benzene  to  pyridine  an  increase  of  about 
1  A.2  is  found.  A  result  of  these  small  successive 
changes  is  to  produce  an  almost  complete  identity  in 
the  values  of  A  for  pyridine  and  2 -methylthiophen . 
A  marked  similarity  is  also  observed  between  other 
physical  properties  (e.  g.}  b.  p.  and  f.  p.)  of  these  two 
compounds.  In  no  case  is  the  marked  similarity  of 
properties  which  Langmuir  found  in  the  ease  of 
“  isosteric  ”  substances  observed ;  the  vapours  show 
regular  increments  rather  than  identity  of  properties, 
and  the  physical  properties  of  the  liquids  and  solids 
show  even  wider  differences.  L.  L.  Bircumshaw. 

Molecular  dimensions  of  organic  compounds, 

II.  Viscosity  of  vapours  :  .benzene,  toluene,  and 
cyclohexane.  III,  Viscosity  of  vapours  :  thio¬ 
phen  and  2-me t hyl thi ophen ,  pyridine,  and  thi- 
azole.  A.  G.  Nasini  (Proc.  Roy.  Soc.,  1929,  A,  123, 
692 — 704,  704 — 713 ;  cf.  preceding  abstract). — II. 
Details  are  given  of  a  modified  form  of  Rankine's 
apparatus  for  measuring  the  viscosity  of  vapours,  by 
means  of  which  the  viscosities  of  benzene,  toluene,  and 
cyclohexane  have  been  determined  from  15°  to  251°, 
61°  to  252°,  and  46°  to  205°,  respectively.  The  values 
are  found  to  be  independent  of  the  pressure  over  a 
fairly  wide  range.  On  plotting  against  the  temper¬ 
ature,  straight  lines  are  obtained  passing  through  the 
origin.  The  following  values  are  deduced  for  Suther¬ 
land's  constant  5  jmd  the  mean  collision  area  A  : 
benzene,  5=380,  A=19*0  A.2;  toluene,  5=370,  A  = 
21*8  A.2 cyclohexane,  5=330,  A  =22*3  A.2  The 
values  of  A  for  benzene  and  toluene  are  compared  with 
those  deduced  from  Bragg's  crystal  models  (cf.  Mack, 
A.,  1925,  ii,  1124).  Although  the  absolute  values 
differ  by  about  50%,  the  differences  are  of  similar 
magnitude. 

III.  The  viscosity  apparatus  is  further  modified  for 
use  with  substances  available  only  in  small  quantities. 
By  reducing  the  “  condensation  pressure  "  to  zero, 
the  viscosity  of  a  vapour  can  be  determined  without 
also  determining  the  vapour-pressure  curves.  It  is 
shown  both  theoretically  and  experimentally  that  this 
method  leads  to  trustworthy  results.  The  viscosities 
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of  thiophen,  methylthiophen,  and  pyridine  aro 
recorded  over  the  temperature  ranges  20 — 245*5°, 
50 — 250°,  and  96 — 26S°,  respectively,  and  some  pro* 
visional  values  are  given  for  thiazole.  When  plotted 
against  the  temperature,  the  viscosity  data  fall  on  a 
straight  line  passing  through  the  origin,  with  the 
exception  of  the  thiazole  values.  The  following 
values  are  deduced  for  $  and  4  ;  thiophen,  $=407, 
,4  =  16*7  A.2;  methylthiophen,  $=400,  4  =  10*9  A.2; 
pyridine,  $=320,  4=20*0  A.2  The  following  new 
data  are  also  recorded  for  2-methylthiophen : 
df  1-016,  b,  p.  112*1°,  m.  p,  — 51°,  ic  321°,  ij25  0*00667 
(of  liquid),  y24^5  30*8  d}Tnes/cm.2 

L.  L.  Bircumshaw. 

Gaseous  mixtures,  N.  Carrara  (Nuovo  Cim., 
1928,  5,  224 — 233 ;  Chem.  Zentr.,  1928,  ii,  2217).— 
For  mixtures  of  non-reacting  gases  the  conditions  of 
equilibrium  are  calculated  from  the  original  state  of  the 
individual  gases  and  the  conditions  of  preparation  of 
the  mixture.  A.  A.  Eldridge. 

Densities  of  butyric  acid-water  mixtures.  J. 
Grindley  and  C.  R.  Bury  (J.C.S.,  1929,  679 — 684). — 
The  densities  of  butyric  acid-water  mixtures  at  0°, 
12°,  18°,  25°,  and  34*94°  have  been  determined.  If 
the  contraction  due  to  mixing  is  plotted  against  the 
composition  of  the  mixture,  the  resulting  curve  under¬ 
goes  an  abrupt  change  in  slope  at  a  point  correspond¬ 
ing  with  a  concentration  of  about  15%  of  acid.  This 
is  attributed  to  the  presence  of  micelles  in  the 
mixtures,  a  conclusion  which  receives  further  sup¬ 
port  from  a  calculation  of  the  partial  specific  volumes 
of  the  components.  R.  Cuthill. 

Surface  tension  of  mixtures  of  associated  and 
non-associated  liquids.  K.  M.  Stachorsky  (Z. 
Elektrochem.,  1929,  35,  185 — 186). — Equations  are 
derived  which  permit  the  calculation  of  (1)  the  sur¬ 
face  tension  of  a  binary  mixture,  composed  of  an 
associated  and  a  non-associated  liquid,  from  the 
surface  tensions  of  the  components  and  the  molecular 
proportions  in  which  they  are  present,  and  (2)  the 
degree  of  association  of  an  associated  liquid,  from  the 
surface  tension  for  a  mixture  containing  this  and  a 
non-associated  liquid.  H.  T.  S.  Britton. 

Determination  of  paracbors  of  substances  in 
solution.  D.  L.  Hammick  and  L.  W.  Andrew 
(J.C.S.,  1929,  754 — 759). — The  parachors  of  binary 
mixtures  of  organic  liquids  are  additive!}7  constituted 
of  the  parachors  of  the  constituents,  provided  that 
these  have  surface  tensions  not  differing  by  more  than 
about  5 — 6  dynes /era.  If  the  difference  is  greater, 
there  may  be  a  slight  divergence  from  the  mixture 
rule,  but  the  value  for  the  pure  solute  can  then  be 
obtained  by  linear  extrapolation.  R.  Cuthill. 

Raoult’s  law.  W.  D.  Bancroft  and  H.  L.  Davis 
(J.  Physical  Chem.,  1929,  33,  361— 370).— When 
Raoult’s  equation  is  applied  to  concentrated  solutions, 
the  mol.  wts.  are  theoretically  those  of  the  two  com¬ 
ponents  in  the  condition  of  vapour.  In  the  equation 
actually  used  by  Raoult  the  mol.  wt.  of  one  of  the 
components  in  the  liquid  phase  is  introduced,  a  fact 
which  has  not  been  recognised,  since,  in  ideal  solutions, 
the  mol.  wt.  of  liquid  and  vapour  are  supposed  to  be 
identical.  In  view  of  this,  most  of  the  experimental 
work  dealing  with  variations  from  the  law  needs 


revision .  Consideration  of  t  ho  data  of  previous  investi¬ 
gators  for  the  systems  methyl  alcohol-water,  methyl 
alcohol-acetone,  water-acetone,  and  acetone-other 
shows  that  tho  equation  ((?t /(?>>)'*= Ar(p3  ’p 

where  (7,  and  (?3  are  the  weights  of  the  components 
in  the  solution,  and  p2  and  are  the  vapour  pressure 
and  partial  pressuro  of  the  pure  solvent  and  solvent 
in  the  solution,  respectively,  holds  over  a  wide  range  of 
concentration  even  for  associated  liquids.  When 
«=1,  and  K—M*  this  equation  reduces  to 
Raoult’s  law.  In  the  new  equation  a  is  a  measure  of 
the  relative  polymerisation  and  is  independent  of  the* 
units,  whilst  K  depends  mainly  on  tho  units  used,  the 
mol.  wt.  in  the  vapour  phase,  and  the  solubility. 
Dobson’s  data  for  ethyl  alcohol  and  water  (J.O.iL 
1925,  127,  2866)  have  been  calculated  up  to  a  mol. 
fraction  of  alcohol  equal  to  0*6  without  recourse  to 
variations  from  the  gas  laws  or  to  the  activity  concept, 
and  the  distribution  of  acetone  between  water  and 
methyl  alcohol  separated  by  a  rubber  membrane 
(Morton,  this  vol.,  502)  has  also  been  calculated. 
Finally,  it  is  pointed  out  that  Henry’s  law  and  Nernst's 
distribution  law  should  be  expressed  in  mass  and  not 
volume  concentrations  as  is  usually  the  case. 

L.  S.  Theobald. 

Systems  n-butyl  alcohol-water  and  n-butyl 
alcohol-acetone-water.  D.  C.  Jones  (J.C.S.,  1929, 
799 — 813). — Investigation  of  the  miscibility  of  ?! -butyl 
alcohol  and  water  from  the  critical  solution  temper¬ 
ature  (124*75°)  to  about  —15°  by  the  synthetic  method 
shows  that  the  solubility  of  the  alcohol  in  water  is 
minimal  at  about  52°,  whereas  the  solubility  of  water 
in  the  alcohol  decreases  with  falling  temperature 
throughout ;  there  is  no  indication  of  the  existence 
of  a  lower  critical  solution  temperature.  By  means  of 
similar  experiments  with  water  and  mixtures  of  the 
alcohol  with  acetone,  the  binodal  surface  for  the 
ternary  system  between  the  same  temperatures  has 
been  obtained,  and  here  also  no  tendency  for  the  form¬ 
ation  of  closed  solubility  rings  is  observed.  The 
ternary  critical  solution  temperatures  for  water, 
7&- butyl  alcohol,  and  hydrogen  chloride  are  much  more 
sensitive  to  traces  of  impurities  than  is  the  binary 
critical  solution  temperature  for  water  and  w- butyl 
alcohol.  The  factors  determining  the  miscibility  of 
liquids  are  discussed.  R.  Cuthill. 

Diffusion  velocity  of  silver  in  silver  teHuride, 
antimonide,  and  stannide.  G.  von  He  vest  and 
W.  Seith  (Z.  anorg.  Chem.,  1929,  ISO,  150—158).— 
The  diffusion  velocities  of  silver  in  the  above  com¬ 
pounds  have  been  derived  from  measurements  of  the 
diffusion  coefficients  of  tho  latter  in  the  correspond¬ 
ing  compounds  of  copper.  The  diffusion  constant,  D, 
of  silver  teHuride  in  copper  telluride  varies  with  the 
temperature,  2\  according  to  D=4  .  e~BIT,  where  4= 
2*027 x  105  and  R=10430.  At  581°  D=1  cm.2/day. 
At  temperatures  which  are  the  same  fraction  of  their 
m,  p.  the  diffusion  velocities  of  silver  antimonide  and 
silver  stannide  are  of  tho  order  of  10~2  and  10~4 
cm.2 'day,  respectively.  In  hotcropolar  compounds 
and  in  metals  the  diffusion  velocities  of  the  atoms  are 
exceedingly  small,  whereas  in  substances  which  are 
intermediate  between  these  two  types  they  are  large. 

O.  J.  Walker. 
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Solid  solutions,  isomorphism,  and  symmorph- 
ism  among  the  oxides  of  bivalent  metals.  I. 
The  systems  CaO-CdO,  CaO-MnO,  CaO-CoO, 
CaO-NiO,  and  CaO-MgO*  G.  Natta  and  L. 
Passsrinl  II.  The  systems  CoO-NiO,  CoO- 
MgO,  CoO-MnO,  CoO-CdG,  NiO~MgO,  NiQ- 
MnO,  and  NiO-CdO.  L.  Passerxnx  (Gazzetta, 
1920,  59,  120 — 143,  144 — 154). — L  An  examination 
has  been  made  by  the  X-ray  powder  method  of  a 
number  of  binary  systems  of  bivalent  metallic  oxides. 
In  general  a  mixture  of  the  precipitated  hydroxides 
was  heated  at  a  temperature  somewhat  above  that  at 
which  complete  dehydration  occurred.  The  photo¬ 
grams  given  by  these  calcined  products  were  compared 
with  those  given  by  the  oxides  separately  and  by 
mechanical  mixtures  of  the  pairs  of  oxides. 

Complete  miscibility  in  the  solid  state  occurs  in  the 
system  CaO-CdO  and,  within  the  limits  of  experi¬ 
mental  error,  the  deformation  of  the  lattice  is  propor¬ 
tional  to  the  composition  of  the  solid  solution.  By 
keeping  a  mechanical  mixture  of  these  two  oxides  at  a 
temperature  above  600°  a  solid  solution  is  formed  by 
diffusion  identical  with  that  formed  from  the  mixed 
precipitated  hydroxides. 

Partial  miscibility,  little  dependent  on  temperature, 
occurs  in  the  system  CaO-MnO.  No  evidence  of  the 
formation  of  solid  solutions  was  found  with  the 
systems  CaO-NiO,  CaO-CdO,  and  CaO-MgO.  In 
the  last-named  system  a  temperature  of  1500°  did  not 
bring  about  dissolution. 

II.  Complete  miscibility,  with  deformation  of  the 
lattice  proportionate  to  the  composition,  occurs  in  the 
systems  CoO-NiO,  CoO-MgO,  CoO-MnO,  and  NiO- 
MgO.  Miscibility  is  partial  in  the  system  NiO-MnO, 
and  is  absent  from  the  systems  CoO-CdO  and  NiO-CdO . 

A  comparison  of  the  results  shows  that  in  these 
systems  of  oxides  possessing  similar  lattices  the 
solubility  in  the  solid  state  decreases  rapidly  with 
increase  in  the  diameter  of  the  metal  ions. 

E.  G.  Tryhorn. 

Partition  law.  III.  Application  of  van 
Laarfs  partition  law  to  a  condensed  system 
derived  from  molten  metals.  R.  Lorenz  and  G. 
Schulz  [with  F.  Erbe]  (Z.  anorg.  Chem.,  1929,  179, 
339 — 344). — Van  Laar’s  partition  law  yields  a  satis¬ 
factory  constant  for  the  partition  of  silver  between 
molten  aluminium  and  molten  lead  over  a  range  of 
0-9 — 30  at.-%  Ag  in  aluminium.  H.  F.  Gillbe. 

Solubility  of  antimony  in  water.  J.  Grant 
(Analyst,  1929,  54,  227—228) Finely-divided  anti¬ 
mony  is  soluble  in  distilled  water  in  the  presence  of 
oxygen,  and  this  property  is  regarded  as  a  possible 
source  of  error  in  the  Clarke  method  (this  vol.,  417)  and 
in  any  analytical  procedure  where  deposits  of  antimony 
(e,g.»  those  produced  elect rolyticallv)  have  to  be 
washed.  D.  G.  Hewer. 

Sorption  of  hydrogen  by  the  platinum  metals. 
E.  Muller  and  K.  Schwabe  (Z.  Elektrochem.,  1929. 
35,  165 — 184) — The  authors  have  measured  the 
amounts  of  hydrogen  sorbed  by  the  metals  of  the 
platinum  group  immediately  after  their  formation  by 
the  reduction  of  the  oxides  by  hydrogen  at  different 
temperatures.  The  apparatus  used  was  similar  to 
that  of  Mond,  Ramsay,  and  Shields  (A.,  1895,  ii,  492 J. 
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The  methods  used  in  the  preparation  of  ruthenium 
dioxide,  the  hydrated  dioxides  of  osmium,  iridium, 
and  platinum,  hydrated  palladous  oxide,  and  rhodium 
sesquioxide  are  described.  These  oxides  were  sub¬ 
jected  to  the  action  of  hydrogen  under  various  con¬ 
ditions  and  the. volumes  of  gas  occluded  by  the  metals 
so  formed  were  ascertained  by  subtracting  the  volumes 
of  hydrogen  required  for  reduction  from  the  respective 
total  volumes  of  hydrogen  taken  up.  The  data 
indicate  that  the  quantity  of  occluded  hydrogen 
depends  on  the  temperature  at  which  the  oxide  is 
reduced  and  on  the  time  taken,  on  the  method  of 
preparing  the  oxide,  and  on  the  rate  at  which  the 
metals  are  treated  with  hydrogen.  Moreover,  the 
platinum  metals  were  found  to  be  capablo  of  sorbing 
greater  quantities  of  hydrogen  immediately  after  their 
formation  than  after  they  have  been  kopt  for  some 
time.  The  previously  published  figures  relating  to 
the  capacities  ’which  these  metals  have  for  occluding 
hydrogen  are  without  real  meaning,  for  as  with 
charcoal,  much  depends  on  the  surface  area  per  unit 
mass.  Thus  with  osmium  the  amounts  of  hydrogen 
taken  up  by  1  volume  of  the  metal  varied  from  660  to 
2000  volumes.  H.  T.  S.  Britton. 

Adsorption  of  hydrogen  on  the  surface  of  an 
electrodeless  discharge  tube.  M.  C.  Johnson 
(Proc.  Roy.  Soe.,  1929,  A,  123,  603 — 613). — Measure¬ 
ments  have  been  made  of  the  progressive  decrease  in 
the  rate  at  which  hydrogen  disappears  (the  fatigue) 
under  the  action  of  the  electrodeless  discharge  (cf. 
Thomson,  A.,  1928,  3).  The  hydrogen,  contained  in 
a  glass  bulb  which  could  be  evacuated  to  the  cathode- 
ray  stage  and  baked  during  evacuation  up  to  300°,  was 
excited  and  dissociated  by  the  high-frequency  currents 
induced  from  a  surrounding  solenoid,  and  the  fatigue 
was  followed  by  means  of  a  continuous  reading  micro¬ 
manometer.  The  resulting  sequences  of  curves  in¬ 
dicate  that  the  fatigue  is  a  two-fold  phenomenon. 
There  is  (a)  a  saturation  observable  in  any  one  curve 
and  almost  completed  in  about  4  min.,  and  (6)  a 
decrease  in  the  depth  reached  by  this  saturation  curve 
on  repetition  of  the  experiment  after  re-baking.  The 
capacity  of  the  glass  surface  is  obviously  never  greater 
than  when  newly  made  and  first  gassed  out,  and  the 
surface  is  saturated  when  the  hydrogen  layer  is  uni- 
molecular  but  not  closely  packed.  The  average 
separation  of  atomic  centres  in  the  adsorbed  layer  on 
two  specimens  at  saturation  is  calculated  to  be  13 
and  1*8  X  10”8  cm.,  respectively.  Closest  packing  of 
Bohr  orbits  would  give  I  06  x  1Q~*  cm,,  whilst  attach¬ 
ment  to  the  solid  atom  by  atom,  assuming  all  spaces 
occupied,  would  give  a  probable  minimum  value  of 
T9  X  lO^8  cm.  The  structure  of  the  adsorbed  layer 
is  discussed.  The  heat  of  adsorption  of  hydrogen  on 
glass,  calculated  bv  means  of  Frenkel's  formula  {A,, 
1925.  iL  194),  is  found  to  be  M15  and  1W  X  l¥ 
g.-cal.  g.-moL,  respectively,  for  the  two  specimens, 

L.  L.  Bibo  cm -haw. 

Adsorption  of  gases  by  glass  surfaces.  M„ 
Cbrsfi  (AnaL  Fis.  Quim.f  1929,  27,  108— 1 19?.— The 
apparatus  used  previously  has  been  modified  bv 
replacing  the  system  of  small  tubes  by  small  bulbs 
equal  in  total  volume  to  the  large  comparison  bulb 
measurements  may  thus  be  made  with  ga*es  exhibiting 
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a  high  degree  of  adsorption.  The  adsorption  of  carbon 
dioxide  at  13°  is  given  by  0*93  x  10“8  *  |>°‘444  from 
1  to  0*25  atm. ;  the  number  of  moles  of  carbon  dioxide 
adsorbed  per  cm.2  at  760  mm.  and  the  ordinary 
temperature  is  2*7  x  1(H5,  as  compared  with  2*4  X  1(H5 
for  chloroform.  H.  F.  Gillbe. 

Behaviour  of  outgassed  activated  charcoal 
with  electrolytes.  R.  Burstein  and  A,  Frtjmkin 
(Z.  physical.  Chem.,  1929,  1*1,  219— 220).— Sugar 
charcoal  was  heated  to  1000°  in  a  vacuum,  and  was 
then  placed  in  contact  with  a  solution  of  an  electro¬ 
lyte  also  in  a  vacuum.  There  was  no  hydrolytic 
adsorption.  When,  however,  the  charcoal  was  exposed 
to  air  it  at  once  began  to  adsorb  acids.  A.  J.  Mee. 

Relationship  between  gas  content  and  adsorp¬ 
tion  of  electrolytes  by  activated  charcoal.  I. 
B.  Bruns  and  A.  Frumkin  (Z.  physikal.  Chem.,  1929, 
141,  141- — 157). — Activated  sugar  charcoal  was  pre¬ 
pared,  and  part  of  it  was  platinised.  The  adsorbing 
pow*er  of  this  charcoal  for  acids  and  bases  was  then 
determined.  It  was  found  that  the  adsorption  of  acids 
by  unplatinised  charcoal  in  a  hydrogen  atmosphere  is 
different  from  that  in  an  air  atmosphere,  but  that  the 
difference  is  not  very  great.  If  platinised  charcoal  is 
used  the  difference  is  very  much  increased ;  indeed, 
with  a  sufficiently  high  concentration  of  platinum  the 
adsorption  of  hydrochloric  acid  in  the  presence  of 
hydrogen  is  reduced  to  zero.  These  conclusions  were 
supported  by  observations  on  the  adsorption  of  other 
acids  (viz.,  sulphuric  and  phosphoric  acids),  when 
similar  results  were  obtained.  The  amount  of  acid 
adsorbed  by  platinised  charcoal  in  an  atmosphere  of 
air  is  much  greater  than  that  adsorbed  by  platinum- 
free  charcoal  under  the  same  conditions.  These 
phenomena  must  be  ionic  in  nature  because  the 
adsorption  of  benzoic  acid  is  unaffected  by  the 
atmosphere  or  type  of  charcoal  used.  In  the  case  of 
bases  (sodium  hydroxide  was  used)  there  was  no 
adsorption  by  charcoal,  platinised  or  platinum -free, 
in  the  presence  of  air,  but  in  the  presence  of  hydrogen 
the  amount  adsorbed  increased  with  increasing 
platinum  content.  An  attempt  is  made  to  explain 
these  facts  on  electrochemical  theory.  The  activated 
charcoal  behaves  in  aqueous  solutions  as  a  gas 
electrode,  the  adsorption  of  strong  electrolytes  being 
due  to  the  formation  of  an  electrical  double  layer  at 
the  carbon-solution  interface.  In  the  presence  of  air 
the  activated  charcoal  sends  out  hydroxyl  ions  into 
the  solution,  becomes  positively  charged,  and  attracts 
anions.  Hence  acids  will  be  adsorbed.  Charcoal 
containing  a  certain  quantity  of  platinum  will  dis¬ 
charge  hydrogen  ions  into  the  solution  if  it  is  in  an 
atmosphere  of  hydrogen.  It  will  thereby  become 
charged  negatively  and  will  attract  cations.  The 
formation  of  the  double  layer  will,  in  this  case,  be 
bound  up  with  adsorption  of  alkali,  A.  J.  Mee. 

Relationship  between  gas  content  and  adsorp¬ 
tion  of  electrolytes  by  activated  charcoal.  II. 
R.  Burstein  and  A.  Frtjmkin  (Z.  physikal.  Chem., 
1929, 141, 158 — 166). — Activated  charcoal  was  heated 
to  about  1000°  in  an  atmosphere  of  hydrogen  and 
was  then  introduced  into  an  oxygen-free  solution 
in  complete  exclusion  of  air.  There  was  a  complete 
inversion  of  the  adsorptive  properties  of  the  charcoal. 


Whereas  previously  acid  was  adsorbed,  no  acid  was 
now  taken  up.  A  neutral  solution  in  contact  with 
the  charcoal  became  acid.  On  exposing  the  charcoal 
to  air  it  took  up  oxygen  and  developed  its  original 
adsorbing  powers.  It  was  found  that  the  presence  of 
sulphur  dioxide  in  the  charcoal,  adsorbed  from  the 
laboratory  atmosphere,  lowered  the  power  of  the 
charcoal  to  adsorb  acids.  This  capacity  was,  however, 
restored  on  heating  in  a  stream  of  hydrogen.  It  was 
also  observed  that  adsorbed  hydrochloric  acid  is  more 
readily  liberated  when  tho  oharcoal  is  heated  in  a 
current  of  hydrogen  than  it  is  when  the  hydrogen  is 
replaced  by  nitrogen.  A.  J,  Mee. 

Adsorption  of  hydroxybenzenes  and  other 
aromatic  compounds  and  their  replacing  action 
on  each  other  at  the  interface  water-charcoal. 
I.  M.  Kolthoef  and  E.  van  her  Goot  (Rec.  trav. 
ehim.,  1929, 48, 265 — 287). — A  study  of  the  adsorption 
of  various  aromatic  compounds  by  charcoal  from 
aqueous  solution  has  been  made  to  determine  whether 
the  number  of  polar  groups  in  a  molecule  and  the 
configuration  of  phenolic  compounds  bear  any 
relation  to  the  form  of  their  adsorption  isotherms,  and 
whether  the  number  of  molecules  adsorbed  at  an 
interface  represents  any  real  measure  of  the  adsorption 
affinity.  The  adsorption  of  the  following  substances 
was  investigated :  phenol,  aniline,  methylaniline, 
dimethylanihne,  o- cresol,  resorcinol,  quinol,  pyro* 
catechol,  pyrogallol,  phloroglucinol,  p-  and  m- 
nitrophenol,  gallic  acid,  pyridine,  antipyrine,  picric 
acid,  benzoic  acid,  salioylie  acid,  sulphosalicylic  acid, 
and  b enzenesulphonic  acid.  In  addition  a  series  of 
measurements  was  made  with  solutions  containing  two 
solutes. 

In  almost  all  cases  the  Freundlich  adsorption 
equation  could  be  satisfactorily  applied  to  the  results. 
The  index  1  /n  in  this  equation  was  found  to  be  related 
to  the  number  of  polar  groups  in  the  adsorbed  mole¬ 
cule.  The  values  of  the  index  for  molecules  containing 
one,  two,  or  three  polar  groups  were  respectively  in  the 
ratios  3:2:1.  The  index  falls  to  very  small  values 
as  the  number  of  polar  groups  is  increased,  indicating 
that  the  affinity  between  the  charcoal  and  the  adsorp¬ 
tive  increases  under  such  conditions.  This  behaviour 
at  a  water-charcoal  surface  is  converse  to  that  at  a 
water-air  interface  for  the  same  substances.  The 
polar  groups  of  the  benzene  derivatives  are  directed, 
not  to  the  bulk  of  the  solution,  but  to  the  charcoal 
face,  probably  as  a  result  of  the  presence  of  a  layer  of 
adsorbed  water  molecules  on  the  latter.  No  real 
measure  of  the  adsorbability  of  a  substance  is  obtained 
by  expressing  tho  amount  adsorbed  as  millimols.  per 
g.  of  charcoal.  When  milliequivalents  are  used  as 
units  for  this  purpose,  the  equivalent  number  for 
benzene  derivatives  of  non-electrolyte  character  is 
proportional  to  the  number  of  polar  groups  in  the 
molecule.  Di-  and  tri-hydroxybenzenes  are  almost 
without  influence  on  the  surface  tension  of  a  phenol 
solution,  but  at  a  charcoal  surface  phenol  is  replaced 
by  di-  and  tri -hydroxybenzene  derivatives. 

Usually,  but  not  without  exception,  the  influence  of 
sodium  chloride  is  to  increase  the  adsorption  of 
aromatic  compounds  by  charcoal. 

F.  G.  Tryhorn. 
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Adsorption  of  phenols  at  the  interfaces  water- 
air,  water-charcoal,  and  water-mercury.  A* 
Fkumein  (Rec.  trav.  chim.,  1929,  48,  288—290), — 
Data  for  the  adsorption  of  hydroxybenzene  deriv¬ 
atives  at  the  interfaces  water-air  and  water-mercury 
are  compared  with  the  unexpected  results  obtained  by 
Kolthoff  and  van  der  Goot  (cf.  preceding  abstract)  for 
the  adsorption  of  the  same  compounds  at  the  interface 
water-charcoal.  F.  G.  Tbyhokx. 

Dependence  of  adsorption  of  a  dissolved  sub¬ 
stance  on  the  properties  of  the  solution  and  the 
solvent,  W.  Herz  and  L.  Lorenz  (Kolloid-Z., 
1929,  47,  331 — 334), — Solutions  of  iodine  in  benzene 
and  in  carbon  tetrachloride  were  prepared  and 
measurements  were  made  of  the  densities  and  vis¬ 
cosities  of  the  solutions  and  their  mixtures.  The 
solubility  of  iodine  in  these  solvents  was  determined 
and  also  the  densities  and  viscosities  of  the  saturated 
solutions.  Measurements  were  made  of  the  adsorption 
of  iodine  from  these  solutions  by  finely-divided  char¬ 
coal  and  the  adsorption  values  were  compared  with 
the  physical  properties  of  the  solutions  mentioned 
above.  Since  both  the  solvents  are  non-polar, 
similar  experiments  were  conducted  with  mixtures  of 
heptane  and  dipropyl  ether,  where  one  constituent  is  a 
dipole,  and  further  experiments  were  carried  out  in 
ethyl  alcohol  and  absolute  acetic  acid  as  polar  solvents. 
Similar  results  were  obtained  in  all  these  cases,  and  it 
is  concluded  that  constant  relations  exist  between  the 
adsorbability  of  a  substance  from  organic  solvents  and 
their  mixtures  on  the  one  hand  and  the  solubility  of 
the  substance  and  the  density  and  viscosity  of  the 
saturated  solution  and  of  the  solvent  on  the  other 
hand.  E.  S.  Hedges. 

Soap,  VIII.  Adsorption  of  soap  at  the 
contact  surface  of  two  liquid  phases.  M.  Nonaka 
(J.  Soc,  Chem.  Ind.  Japan,  1928,  31,  297 — 300). — The 
adsorption  of  soap  at  the  contact  surface  between 
benzene  or  toluene  and  an  aqueous  solution  of  sodium 
oleate  or  palmitato  is  much  greater  than  would  be 
expected  on  the  assumption  of  tho  formation  of  a 
unimolecuiar  layer,  and  it  is  suggested  that  a  uni- 
micellar  layer  is  formed.  The  adsorbed  layer  con¬ 
sists  of  neutral  soap,  whilst  the  free  fatty  acids  are 
dissolved  in  the  adsorbents.  When  air  is  used  as 
adsorbent  instead  of  benzene  or  toluene,  the  adsorbed 
layer  consists  of  neutral  soap  together  with  free  fatty 
acids.  It  is  concluded  that  the  aqueous  soap  solution 
consists  of  aggregates  of  hydrated  soap  molecules  in 
admixture  with  an  emulsion  of  the  free  fatty  acids 
formed  by  the  hydrolysis  of  the  soap.  From  such 
solutions  the  fatty  acid  is  first  adsorbed,  and  when 
this  has  passed  into  the  adsorbent,  or  is  insufficient  to 
cover  the  contact  surface,  then  the  aggregates  are 
adsorbed.  The  adsorption  phenomena  are  not  the 
same  when  the  adsorbent  is  changed.  Therefore  the 
washing  properties  of  the  soap,  which  are  dependent 
on  adsorption,  will  vary  according  to  the  nature  of  the 
washed  material,  Y.  Hagai. 

Soap  solutions.  VI,  Composition  of  the 
substances  adsorbed  by  various  adsorbents.  J. 
Miktbig  (J.  Soc.  Chem.  Ind.  Japan,  1928,  31,  410 — 
416).— Solutions  of  sodium  oleate  were  shaken  with 
various  adsorbents,  allowed  to  settle,  and  then  filtered. 


The  filtrate  was  analysed  for  oleic  acid  and  total 
alkali,  and  the  composition  of  the  adsorbed  matter 
was  calculated  from  these  data.  Carbon,  fibres  of 
filter  paper,  silk,  artificial  silk,  wool,  hide  powder, 
kaolin,  and  Japanese  acid  clay  were  used  as  the 
adsorbents.  All  these  adsorbents  react  with  soap, 
the  reaction  being  partly  chemical,  and  the  adsorption 
hydrolytic.  The  adsorbed  matter  is  a  mixture  of 
sodium  oleate,  oleic  acid,  sodium  hydroxide,  and  their 
dissociation  products ;  its  composition  varies  with  the 
conditions  of  the  experiment.  Carbon  has  very  large 
adsorbing  capacity,  and  absorbs  always  only  acidic 
soap,  even  from  alkaline  solution,  whilst  the  others 
absorb  basic  substances.  Potassium  oleate  behaves 
similarly  to  the  sodium  salt.  The  mechanism  of  the 
washing  action  of  soap  solution  is  considered  to  involve 
two  mam  factors,  wetting  and  peptising.  The  clean¬ 
ing  action  is  mainly  due  to  the  simple  soap  molecules, 
simple  soap  ions,  and  acid  soap  sol,  Y.  Nagai. 

Dependence  of  surface  tension  and  of  heat  of 
evaporation  on  density  and  temperature  up  to 
the  critical  temperature*  J.  J.  yam  Laar  (Z. 
anorg.  Chem.,  1929,  180,  193 — 214) . — Mathematical , 
giving  a  more  detailed  and  extended  presentation  of 
earlier  work.  The  relation  between  surface  tension 
(y)  and  density  is  given  by  y^Q-llOQfd^d^ d2)3X 
where  /  is  a  correction  factor  and  the  other 
quantities  have  the  usual  significance.  The  available 
data  for  benzene  and  ether  are  used  to  verify  the 
formula,  which  is  valid  up  to  the  critical  temperature. 
The  variation  of  y  with  temperature  is  discussed  and 
the  expression  ys=pev9*l  10-9  is  obtained  for  the 
surface  tension  at  the  b,  p, ;  this  is  the  same  as  the 
experimentally  obtained  Dutoit-Friderich  expression. 
The  internal  (X)  and  total  ( L )  heats  of  evaporation  for 
benzene  are  calculated.  These  give  constant  values 
for  tho  expressions  X/y*  and  L/y*,  which  are  derived 
theoretically,  A  theoretical  derivation  is  also  given 
for  the  Ramsay  and  Shields  molecular  surface  energy 
equation.  O.  J.  Walker, 

Deposition  and  surface  tension.  J.  Wulef 
(Nature,  1929,  123,  682). — A  preliminary  report  of 
experiments  on  the  influence  of  curvature  and  surface 
tension  on  the  nature  of  adsorption  and  deposition  of 
iodine  (cf.  Luce,  this  vol,,  658). 

A.  A.  Eldridge. 

Interfacial  tension  between  mineral  oils  and 
aqueous  solutions*  Influence  of  degree  of 
refining  and  degree  of  alteration  of  oils.  H. 
Weiss  and  E.  Vellinoer  (Compt.  rend.,  1929,  188, 
1099—1101 ;  cf.  this  vol.,  503) —The  pu-interfacial 
tension  curves  of  the  system,  mineral  oil-aqueous 
solution  of  an  electrolyte,  vary  with  the  degree  of 
refinement  of  the  oil.  J.  Grant. 

Floating  mercury  on  water.  0.  A,  C*  Burton 
(Nature,  1929,  123,  759). — In  Adam's  conclusion 
(this  vol.,  391)  that  the  mercury-air  tension,  must  have 
been  reduced  by  the  order  of  100—200  dynes,  the 
part  played  by  curvature  of  tho  surfaces  in  determining 
conditions  for  equilibrium  or  spreading  was  neglected ; 
this  consideration  is  examined.  A.  A,  Eldridge. 

[Floating  mercury  on  water.]  H.  H.  Dixon 
(Nature,  1929,  123,  759). — Mercury  drops  on  water 
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may  bo  supported  by  flotation,  and  not  by  surface 
tension.  A.  A.  Eldribge, 

Effect  of  proteins  in  diminishing  surface 
tension,  F.  Bottazzx  (Arch,  ScL  biol,  1927,  10, 
456—508;  Chera.  Zentr.,  1928,  ii,  1988).— Solutions  of 
proteins  which  remain  dissolved  at  the  isoelectric 
point  show  at  that  point  minimal  surface  tension. 
The  increase  of  surface  tension  on  each  side  of  the 
isoelectric  point  depends  on  the  dissociation  of 
the  protein  salt,  the  protein  (or  other  substance)  in 
the  form  of  undissociated  molecules  diminishing  the 
surface  tension  to  the  greatest  extent. 

A,  A.  Eldmidge, 

Invisible  oxide  films  on  metals.  H.  C.  JEL 
Carpenter  (Nature,  1929, 123,  882).— The  formation 
of  invisible  oxide  films  on  copper,  lead,  and  iron  has 
been  demonstrated  by  Vernon  (A,,  1926,  1108;  B., 
1927,  301 ;  of.  Constable,  this  vol.,  503). 

A.  A,  Eldridge. 

Formation  of  thin  films  of  organic  colloids  on 
mercury  surfaces.  It.  L.  Keenan  (Kolloid-Z., 
1929,  47,  289— 294).— A  method  for  the  preparation 
of  thin  films  of  substances  on  a  surface  of  mercury  is 
described.  Experiments  have  been  carried  out  with 
several  kinds  of  cellulose  acetate  of  varying  viscosity 
and  in  different  solvents.  In  the  case  of  nitrobenzene 
as  solvent,  the  thickness  of  the  film  varies  inversely  as 
the  viscosity  of  the  solution.  Further  experiments 
were  conducted  with  crepe  rubber  and  with  isoelectric 
gelatin.  The  films  of  cellulose  acetate  and  of  gelatin 
were  hard,  whilst  the  rubber  film  was  elastic.  The 
limiting  value  of  the  thickness  of  the  film  increases  with 
the  number  of  different  kinds  of  atoms  in  the  molecule  : 
thus,  the  thicknesses  for  rubber,  cellulose  acetate,  and 
gelatin  are,  respectively,  1  *5, 2*5— 5*0,  and  7  0  A.  The 
conclusion  is  reached  that  the  molecules  in  the  films 
are  arranged  in  long  chains  or  in  the  form  of  a  network. 

E.  S',  Hedges. 

Osmosis  of  liquids.  II.  F,  A.  H.  Schrexne- 
makbrs  (J.  Gen.  Physiol.,  1929,  12,  555 — 569). — 
Two  solutions  separated  by  a  membrane  are  allowed 
to  diffuse  under  osmotic  forces  and  the  resulting 
changes  are  followed  by  analysing  small  quantities 
withdrawn  from  each  solution  (cf.  A.,  1928,  233). 
The  type  of  curve  obtained  is  dependent  on  the  mem¬ 
brane  used,  two  different  samples  of  pig’s  bladder  giving 
different  types  of  curves  with  the  same  solutions. 

W.  0.  Kermack. 

Ultrafiltration  dialysis  and  osmometry  by 
means  of  collodion  sacs.  M.  Sigaud  (Ann.  Inst. 
Pasteur,  1929,  43,  190 — 217). — A  detailed  description, 
is  given  of  the  technique  required  in  the  preparation  of 
collodion  cells  of  convenient  form  for  ultrafilfcration, 
dialysis,  and  osmometry,  especially  when,  sterility 
and  freedom  from  chemical  contamination  are  required. 

H.  F.  Gillbe. 

Suspension  of  sand  in  water.  H.  E.  Hurst 
(Proe.  Boy.  Sac.,  1929,  A,  124, 196 — 201). — By  means 
of  an  apparatus,  somewhat  similar  to  the  paddle-wheel 
apparatus  used  by  Joule  to  determine  J,  and  designed 
to  give,  as  far  as  possible,  uniformly  distributed 
turbulent  motion  without  any  steady  flow,  a  study 
has  been  made  of  the  laws  governing  the  suspension  in 


water  of  samples  of  rounded  desert-sand.  Three 
kinds  of  sand,  of  diameter  0:9,  0*4,  and  0*2  mm., 
respectively,  and  many  different  speeds  of  the  pro¬ 
peller  were  used.  The  results  show  that  for  a  given 
sample  of  sand  and  propeller  speed,  the  concentration 
of  sand  n  at  height  h  is  given  by  where  « 

is  a  function  of  the  speed  of  the  propeller  and  varies 
with  the  kind  of  sand.  Curves  are  plotted  showing 
the  relation  between  the  mean  square  velocity  of 
agitation  of  the  particles  and  the  square  of  the 
revolutions  of  the  propeller.  The  investigation 
indicates  that  the  particles  in  suspension  due  to 
uniformly  distributed  turbulent  motion  in  a  liquid 
behave  like  the  molecules  in  a  gas. 

L.  L.  Bircumshaw. 

Equilibria  between  acids  and  bases  in  a 
gaseous  phase.  Volatility  product  of  salts. 
Applications.  A.  Iian  (J.  Ohim,  phys.,  1929,  26, 
91 — 116). — A  theoretical  study  has  been  made  of  the 
formation  of  smokes  by  the  interaction  of  volatile 
acids  and  bases.  Such  a  reaction  is  always  reversible, 
and  the  precipitation  of  the  salt  forming  the  smoke 
must  obey  a  law  of  the  mass  action  type.  The  ex¬ 
pression  [acid]  X  [basc]=P  is  derived,  where  P  is  the 
“  volatility  product  ”  of  the  salt  formed,  and  is 
analogous  to  the  solubility  product  in  solutions.  This 
expression  is  verified  experimentally  from  a  study  of 
the  interaction  of  acetic  acid  and  pyridine  in  the 
vapour  state.  The  dissociation  in  the  vapour  phase 
of  salts  formed  from  volatile  constituents  is  considered. 
The  strengths  of  the  acidic  and  basic  constituents  arc 
the  important  factors  which  determine  precipitation 
of  the  salt.  If  a  mixture  of  two  salt  vapours  can  give 
rise  to  a  salt  with  strong  constituents,  then  this  salt 
tends  to  be  precipitated  as  a  smoke.  The  validity  of 
this  statement,  which  forms  a  general  law,  is  verified 
experimentally. 

The  conditions  favourable  for  the  formation  of 
smokes  are  investigated,  and  a  method  is  developed 
for  the  determination  of  small  amounts  of  acidic  and 
basic  constituents  of  a  gaseous  mixture.  Investig¬ 
ation  has  also  been  made  of  the  effect  of  water  vapour, 
which  for  strong  acids  and  bases  increases  the  sensi¬ 
tivity  of  the  method.  0.  J.  Walker. 

Chemical  composition  and  dispersity  of 
crystalline  particles.  Wo.  Oswald  and  A.  von 
Buzagh  (Kolloid-Z.,  1929,  47,  314— 323).— The 
composition  of  the  elementary  cell  of  a  crystal  as 
disclosed  by  X-ray  examination  differs  from  the 
stoicheiometric  composition  of  large  crystals,  the  two 
merging  into  one  another  as  the  size  of  the  crystal 
increases.  This  progression  with  increasing  size  of 
crystal  has  been  investigated  and  is  illustrated  by 
means  of  curves  for  some  typical  forms  of  space 
lattice  (rock  salt,  fluorspar,  csesium  chloride,  cuprite, 
and  rutile) .  The  convergence  of  the  two  compositions 
occurs  in  crystals  having  a  length  of  about  1CH  to 
Kh5  cm.,  i.e.,  typical  colloidal  dimensions.  It  follows 
that  the  composition  of  tho  colloidal  particles  in  sols 
and  highly  disperse  precipitates  can  vary  with  the  size 
of  the  particles,  e,£.,  a  highly  disperse  calcium  fluoride 
sol  prepared  by  a  condensation  method  may  be  richer 
in  calcium  ions  than  a  similar  sol  of  lower  dispersity. 
The  difficulties  inherent  in  an  experimental  verification 
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of  these  views  are  discussed.  It  is  suggested  that  the 
“  lattice  blocks  ”  of  Smekal’s  theory  of  crystal 
structure  arq  identical  with  crystallites  which  have 
reached  a  stoicheiometric  composition,  the  pro¬ 
gression  from  the  fine-structure  composition  to  the 
stoicheiometric  composition  being  marked  by  a 
stabilisation  of  the  crystallites.  E,  S.  Hedges. 

Preparation  of  many-coloured  silver  sols  by 
means  of  hydrogen  peroxide.  E.  Wiegel 
(Kolloid-Z.,  1929,  47,  323 — 325). — Silver  sols  which 
appear  yellow,  red,  violet,  or  blue  in  transmitted  light 
may  be  prepared  without  the  aid  of  gelatin  as  a 
protective  colloid.  The  method  consists  of  adding 
hydrogen  peroxide  to  a  highly  disperse  Carey  Lea’s 
silver  sol  containing  a  small  quantity  of  dextrin. 
The  colour  produced  after  the  catalytic  decomposition 
of  the  hydrogen  peroxide  depends  on  the  amount  of 
hydrogen  peroxide  used  and  on  the  rate  of  addition. 
The  colour  of  the  sols  in  reflected  light  is  comple¬ 
mentary  to  that  in  transmitted  light. 

E,  S,  Hedges. 

Spontaneous  formation  of  nuclei  in  dilute, 
highly  supersaturated  gold  solutions.  P.  A. 
Thiessen  (Z.  anorg.  Chem.,  1929,  180,  57 — 64). — 
When  a  dilute  aqueous  solution  of  ehloroaurie  acid  is 
being  reduced  with  hydrogen  peroxide,  carbon  mon¬ 
oxide,  potassium  thiocyanate,  or  ultra-violet  light,  the 
number  of  gold  nuclei  present  at  any  particular 
moment  may  be  determined  by  adding  hydroxylamine 
hydrochloride,  or  hydrazine  sulphate,  which  cause 
existing  nuclei  to  grow  so  large  that  they  can  be 
counted  under  the  ultramicroseope,  yet  do  not  them¬ 
selves  give  rise  to  an  appreciable  number  of  new 
nuclei.  The  rate  of  formation  of  nuclei  increases  for 
a  short  time  after  reduction  has  started,  then  becomes 
fairly  steady,  and  ultimately  diminishes.  In  ex¬ 
planation  of  the  period  of  induction,  it  is  suggested 
that  the  rate  of  formation  of  nuclei  increases  with 
increase  in  the  degree  of  supersaturation ,  which 
initially  rises  steadily  owing  to  the  progress  of  the 
reduction.  Soon,  however,  the  products  of  reaction 
reach  such  a  concentration  as  would  bring  the  reaction 
to  a  standstill  if  they  were  not  removed  as  nuclei,  the 
rate  of  formation  of  which  therefore  becomes  constant. 
Finally,  the  concentration  of  ehloroaurie  acid  becomes 
so  small  that  this  degree  of  supersaturation  cannot  be 
maintained,  and  the  rate  therefore  starts  to  diminish. 
With  ultra-violet  light,  the  number  of  nuclei  ulti¬ 
mately  starts  to  decrease  again,  apparently  owing  to 
coagulation.  From  the  foregoing  it  becomes  possible 
to  prepare  gold  hydrosols  with  particles  of  any  desired 
size  without  the  aid  of  nuclei  by  starting  with  a 
suitable  concentration  of  gold,  and  developing  the 
nuclei  at  the  appropriate  point.  R.  Cutkill. 

Smallest  crystal  nuclei  in  highly  super¬ 
saturated  gold  solutions.  P.  A.  Thiessen  (Z. 
anorg.  Chem.,  1929,  180,  110— 114).— When  auric 
chloride  is  reduced  with  potassium  thiocyanate,  the 
smallest  gold  particles  which  will  serve  as  nuclei  for 
the  formation  of  a  gold  sol  (cf.  preceding  abstract)  are 
of  approximately  the  same  dimensions  as  the  smallest 
gold  crystals  capable  of  growth.  R.  Cuthill, 

Colloidal  behaviour  of  the  sulphides  and 
hydroxides  of  cadmium  and  zinc.  (Miss)  W. 


Dads  and  0.  F.  Tower  (J.  Physical  Chem.,  1929,  33, 
605 — 612 ;  cf.  Hausmann,  A.,  1904,  ii,  547). — 
Liesegang’s  rings  of  cadmium  and  zinc  sulphides  are 
formed  in  1%  agar-agar  and  in  5%  gelatin,  but  not 
in  silica  gel.  The  sulphide  ion  must  be  in  the  gel  and 
the  metallic  ion  above  in  order  to  obtain  good  banding, 
which  occurs  at  an  optimum  concentration  in  each 
case.  The  results  can  be  explained  by  Bradford’s 
theory  of  ring  formation  (A.,  1922,  ii,  358)  with  the 
proviso  that  sulphide  ions  are  adsorbed  more  strongly 
than  the  metallic  ions  by  the  precipitated  sulphides. 
Colloidal  solutions  of  cadmium  and  zinc  hydroxides 
have  been  prepared  by  a  method  analogous  to  that 
used  for  nickel  hydroxide  (Tower,  A.,  1924,  ii,  237). 
The  cadmium  hydroxide  is  stable  and  positively 
charged,  whilst  the  zinc  hydroxide  is  somewhat 
unstable.  Gels  of  these  two  hydroxides  in  glycerol 
have  also  been  obtained  by  the  method  used  for  nickel 
hydroxide  gel  (Tower  and  Cooke,  A.,  1922,  ii,  853). 

L.  S.  Theobald. 

Electrolyte-free  colloidal  ferric  oxide.  P.  A. 
Thiessen  and  O.  Koerner  (Z.  anorg.  Chem.,  1929, 
180,  115 — 119). — Electrolyte-free  ferric  oxide  sols 
prepared  by  hydrolysis  of  ferric  ethoxide  are  markedly 
lyophobie,  being  extremely  sensitive  to  electrolytes ; 
the  disperse  particles  are  negatively  charged.  Acids 
and  ferric  chloride  alter  the  sign  of  the  charge,  and 
impart  to  the  sol  the  characteristics  of  ordinary  ferric 
oxide  sols  prepared  by  hydrolysis  of  ferric  compounds 
and  dialysis,  so  that  the  lyophilic  nature  of  such  sols 
is  to  be  attributed  to  the  traces  of  electrolytes  present. 
Small  amounts  of  alkali  have  a  stabilising  effect 
without  influencing  the  charge,  but  larger  amounts 
cause  coagulation.  R.  Cuthill. 

Equilibrium  in  the  system  colloidal  ferric 
hydroxide-hydrochloric  acid-water.  E.  Hey- 
mann  (Kolloid-Z.,  1929,  47,  325—336  ;  cf.  this  vol., 
260). — An  experimental  investigation  has  been  made 
of  the  equilibrium  between  colloidal  ferric  hydroxide 
and  hydrochloric  acid,  and  the  results  show  that  for  a 
given  concentration  of  hydrochloric  acid  the  amount  of 
ferric  chloride  formed  increases  with  the  concentration 
of  ferric  hydroxide  used.  The  expression  [HCI]3/ 
[FeCl3]=JC  is  therefore  only  approximate.  The 
active  mass  of  the  colloidal  hydrolysis  product  of 
ferric  chloride  is  not  regarded  as  constant,  but  in¬ 
creases  with  the  concentration  of  the  colloid.  The 
reaction  between  colloidal  ferric  hydroxide  and  hydro¬ 
chloric  acid  takes  place,  not  only  on  the  surface  of  the 
particles,  but  also  within  the  surface.  The  equilibrium 
is  also  influenced  by  the  degree  of  dispersion  of  the 
ferric  hjrdroxide :  thus,  coarsely  disperse  ferric 
hydroxide  is  in  equilibrium  with  a  smaller  concentra¬ 
tion  of  ferric  chloride  than  the  highly  disperse  colloid. 
The  dispersity  varies  with  age,  and  by  altering  this 
condition  micelles  of  different  chemical  composition 
can  be  produced.  The  micelles  richest  in  chlorine  are 
obtained  by  the  ageing  of  ferric  chloride  solutions 
and  those  poorest  in  chlorine  by  mixing  ferric  hydr¬ 
oxide  sol  (prepared  from  iron  pentacarbonyl  by  the 
method  of  Freundlich)  with  hydrochloric  acid. 

E.  S.  Hedges. 

Colloidal  platinum.  V.  Coagulation  by 
electrolytes  in  acid  solution.  ¥1.  Behaviour 
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of  platinum  sols  in  basic  solution.  S*  W.  Penny- 
cuick  {J.US.,  1929,  618—623,  623—633;  cf.  A., 
1928,  1090). — V.  Conductivity  measurements  show 
that  when  salts  are  added  to  acid  platinum  sols  the  salt 
cation  partly  replaces  the  hydrogen  ion  in  the  surface 
hexahydroxy-acid.  With  increase  in  the  salt  con¬ 
centration  the  activity  of  the  colloid  ion  is  reduced  to 
such  a  point  that  coagulation  can  occur,  the  relation 
between  the  coagulative  power  of  an  ion  and  its 
valency  being  explicable  in  terms  of  its  attraction  for 
the  colloid  ion.  The  amount  of  a  particular  salt 
required  to  effect  coagulation  decreases  with  increase 
in  the  acidity  of  the  sol,  probably  due  to  the  acid  as 
well  as  the  salt  playing  a  part  in  such  coagulations. 
With  ferric  chloride  and  aluminium  sulphate  at  very 
lorn'  concentrations,  it  is  apparently  the  free  acid 
reduced  by  hydrolysis  which  is  the  coagulant ;  the 
ydroxide  plays  no  part. 

VI.  When  platinum  sols  arc  titrated  with  barium 
hydroxide,  the  amount  of  alkali  taken  up  is  much 
greater  than  corresponds  with  the  hexahydroxy-acid 
on  the  surface  of  the  colloid  particles.  This  excess  of 
alkali  is  apparently  fixed  on  the  surface  by  lower 
oxides  of  platinum  which  are  too  weak  to  form  acids 
with  water,  yet  are  able  to  form  salts  with  bases.  If 
salts  bring  about  coagulation  by  repressing  the  ionis¬ 
ation  of  the  salt  of  the  hexahydroxy-acid,  their  effect 
vail  be  opposed  by  alkalis,  which  will  render  the  lower 
oxides  ionogenic,  and  so  tend  to  maintain  the  charge 
on  the  colloid  particles.  The  coagulative  powers  of 
salts  prove,  in  fact,  to  be  much  reduced  by  addition  of 
alkalis,  which  will  also  frequently  peptise  the  coagula 
produced  by  salts.  Sometimes  peptisation  can  be 
achieved  by  washing  with  water  only, 

R.  CUTHILL. 

Peptisation  of  ignited  ferric  oxides  and  form¬ 
ation  of  a  ferric  oxide  mirror.  A.  Krause  (Z. 
anorg.  Chem.,  1929,  180,  120 — 126). — Ferric  ferrite, 
obtained  by  the  interaction  of  ortho-  and  meta-ferrie 
hydroxides,  is,  after  being  ignited,  readily  peptised 
by  dilute  acids.  The  resulting  “  e-ferrie  oxide  ”  sol 
contains  positively-charged  particles,  and  its  hydro¬ 
phobic  nature  is  evident  from  the  readiness  with  which 
it  deposits  a  ferric  oxide  mirror  on  the  walls  of  the  con¬ 
taining  vessel.  Ortho-ferric  hydroxide  partly  con¬ 
verted  into  ferric  ferrite  by  ageing  under  water  or 
sodium  hydroxide  solution  yields  the  same  sol  after 
ignition.  Ortho-  and  meta-ferrie  oxides  are  not 
peptised  by  acids  after  ignition,  but  the  meta-oxide, 
unlike  ferric  ferrite  and  the  ortho-oxide,  is  peptised  by 
dilute  ammonia  solution  after  ignition.  The  meta- 
ferrie  acetate  hydrosol  has  only  a  slight  tendency  to 
produce  a  mirror,  and  the  ortho-acetate  hydrosol  has 
none,  and  even  exerts  a  stabilising  influence  on  the 
meta-  and  e-sols.  It  may  therefore  be  concluded  that 
there  are  three  series  of  ferric  oxides  and  hydroxides. 

ft.  0 UTH  LIjTj, 

LyopMlic  colloids.  I.  Osmotic  experiments 
and  viscosity  measurements  with  caoutchouc 
solutions.  H.  Kroepelxx  (Kolloid-Z.,  1929,  47, 
294 — 304). — Measurements  of  the  osmotic  pressure  of 
caoutchouc  solutions  have  been  made  at  11°  and  40° 
and  from  the  results  the  vapour  pressure  and  its 
temperature  coefficient  and  also  the  heat  of  dilution 
have  been  calculated.  The  material  used  was  a 


cold  ethereal  extract  of  tho  substance  extracted  bv 
acetone  from  crepe,  Tho  micellar  weight  of  caout¬ 
chouc  has  been  calculated  from  a  simplified  van  der 
Waals  equation  and  leads  to  tho  value  200,990. 
Viscosity  measurements  were  conducted,  using 
capillaries  of  various  diameters,  and  the  results  show 
that  the  apparent  viscosity  is  a  definite  function  of  the 
middle  velocity  gradients measurements  with  different 
capillaries  give  tho  same  value  so  long  m  the  middle 
velocity  gradients  are  chosen.  In  all  the  caoutchouc 
solutions  examined,  tho  apparent  viscosity  is  a  linear 
function  of  the  logarithm  of  tho  velocity  gradient. 
No  simple  relation  has  been  found  between  viscosity 
and  osmotic  pressure  in  these  solution, 

1.  S.  Hedges, 

[Effect  of  ethyl  alcohol  on]  silver  sols,  8L 
Klosky  (J,  Physical.  Chem.,  1929,  83,  621—626),— 
The  composition  and  physical  properties  of  silver  sols 
prepared  by  the  method  of  Carmody  (Thesis, 
Catholic  University,  U.S.A.)  and  containing  various 
percentages  of  ethyl  alcohol  have  been  investigated. 
The  densities  are  almost  identical  with  those  of  tho 
dispersion  media,  but  contrary  to  Woudstra  (A,,  1908, 
ii,  SIS),  the  viscosities  are  slightly  less.  The  migration 
velocities  decrease  with  an  increase  in  the  alcohol 
content  up  to  20%  by  weight  and  then  remain  constant 
up  to  40%,  Alcohol  also  sensitises  the  sols  towards 
coagulation  by  potassium,  calcium,  and  aluminium 
ions.  The  calculated  values  of  the  boundary*  potential 
rise  after  the  addition  of  25%  of  aleohol. 

L.  S.  Theobald. 

Dispersoidological  investigations.  XXIV. 
Dispersoidology  of  gold.  P.  P.  vox  Weimarn 
(Repts.Imp.  Ind.  Inst.  Osaka,  1929, 9,  No,  7, 9 — 79). — 
The  relation  between  tho  size  of  crystals  and  the  con¬ 
centrations  of  the  reacting  solutions  is  discussed  and 
the  views  of  Zsigmondy  are  shown  to  be  opposed  to 
those  of  the  author.  It  is  shown  that  the  increase  in 
the  mean  size  of  crystals  with  increase  of  concentration 
of  the  reacting  solutions  observed  in  some  cases  is  an 
indication  of  the  existence  of  some  anomaly  in  the 
course  of  the  precipitation  process.  An  account  is 
given  of  the  preparation  of  colloidal  solutions  of 
“  gold  iodide/'  M  gold  thiocyanate,”  and  i£gold 
citrate  ”  and  of  their  transformation  into  gold  sols. 
The  chemical  composition  of  these  substances  is  not 
constant.  It  is  suggested  that  colloidal  gold  iodide 
may  find  an  application  in  medicine.  The  existing 
simple  view  of  the  mechanism  of  the  formation  of  gold 
sols  as  a  spontaneous  crystallisation  from  super¬ 
saturated  solutions  of  gold  is  considered  to  be  in¬ 
sufficient,  in  particular  because  its  cannot  account  for 
the  different  results  obtained  by  using  equal  concen¬ 
trations  of  different  salts  and  gold  compounds.  The 
question  is  considered  whether  it  is  possible  to  obtain 
colloidal  solutions  of  gold  without  the  preliminary 
formation  of  colloidal  solutions  of  sparingly1*  soluble 
gold  compounds.  Methods  are  given  for  the  prepar¬ 
ation  of  gold  sols  of  orange-red  and  pure  orange  colour. 
The  orange  sols  retain  their  orange  colour  only  for  a 
few  hours,  but  the  orange-red  sols  retain  their  colour 
for  some  months,  ultimately  becoming  pure  red.  The 
particles  producing  the  orange  coloration  are  smaller 
than  those  present  in  red  gold  sols.  The  ammonia 
test  (a  blue  ring  produced  at  the  boundary  of  contact 
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erf  concentrated  ammonia  solutions  and  a  red  gold  sol 
containing  small  quantities  of  gold  compounds)  is 
criticised.  The  gold  compounds  concerned  are 
divided  into  three  groups  :  {a)  those  which  give  a 
bine  ring  after  a  short  time,  (6)  those  giving  no  ring  at 
ail,  (c)  those  giving  a  coloured  ring  slowly  and  with  the 
colour  changing  from  purplish-red  to  blue.  It  is 
pointed  out  that  gold  is  far  from  being  one  of  the 
simplest  subjects  for  dispersoidological  investigations ; 
it  is  inclined  to  the  formation  of  complex  compounds 
and  these  are  not  characterised  by  stability  and  they 
undergo  rapid  changes  in  their  chemical  composition. 

E.  S.  Hedges. 

Coagulation  and  particle  size.  P.  A.  Thiessen, 
K.  L.  Thater,  andB.  Kandelaky  (Z.  anorg.  Chcm., 
1929,  180,  11 — 18). — By  determining  the  minimum 
amounts  of  a  particular  electrolyte  necessary  to 
coagulate  gold  sols  of  various  degrees  of  dispersity, 
and  also  comparing  the  rates  of  coagulation  by  a 
particular  concentration  of  electrolyte,  it  has  been 
found  that  with  decrease  in  the  size  of  the  colloid 
particles  the  stability  in  respect  of  coagulation  by 
electrolytes  increases.  Since  the  electrokinetic  poten¬ 
tial  of  the  particles  varies  with  the  composition 
of  the  intermicellar  liquid,  it  must  be  concluded  that 
the  critical  potential  for  coagulation  depends  on  the 
degree  of  dispersity.  It.  Cothill. 

Conductivity-diffusion  method  for  studying 
the  coagulation  of  colloidal  ferric  oxide.  C.  H. 
Sorum  (J.  Amer.  Chem.  Soc.,  1929,  51,  1154—1162). 
— Attempts  were  made  to  determine  the  critical 
electrolyte  concentration  necessary  to  coagulate 
ferric  hydroxide  sols  by  increasing  the  electrolyte 
concentration  very  gradually  and  determining  the 
effect  on  the  conductivity  of  the  sol.  Since  coagul¬ 
ation  is  considered  to  be  accompanied  or  preceded  by 
the  adsorption  of  the  coagulating  ion,  the  conductivity 
should  fall  abruptly  at  the  critical  point.  The 
graphs  of  resistance  against  time  for  experiments  in 
which  the  gradual  addition  of  the  electrolyte  was 
effected  by  a  diffusion  process  do  indeed  show  dis¬ 
continuities,  but  although  these  may  be  attributable 
to  the  cause  mentioned,  they  may  also  be  due  to  the 
sudden  localised  coagulation  preventing  uniform  dis¬ 
tribution  of  the  electrolyte.  Gradual  concentration 
of  the  electrolyte  by  evaporation  was  found  to  be 
unsatisfactory.  .  S.  Iv.  Tweedy. 

Morphology  of  chemical  reactions  in  colloidal 
media.  M,  S.  Dunin  and  E.  M.  Schemjakin 
(Kolloid-Z.,  1929,  47,  335 — 341). — A  study  has  been 
made  of  the  interaction  of  solutions  of  potassium 
ferrocyanide  and  silver  nitrate  at  various  concentra¬ 
tions  in  5%  gelatin.  The  experiments  were  carried 
out  by  placing  a  drop  of  a  saturated  solution  of  one  of 
the  reagents  on  a  thin  layer  of  gelatin  containing  a 
dilute  solution  of  the  other  reagent  and  observing  the 
nature  of  the  field  of  diffusion.  It  is  concluded  that 
reactions  of  this  type  in  gels  fall  into  one  of  three 
classes  :  (a)  the  diffusion  field  consists  of  periodic 
rings  (typified  by  silver  nitrate  and  potassium  di¬ 
chromate),  (6)  the  diffusion  field  is  in  the  form  of  a 
rosette  and  rings  form  inside  the  drop  (silver  nitrate 
and  potassium  ferrocyanide),  (c)  the  diffusion  field  is 
homogeneous  (silver  nitrate  and  potassium  chloride). 


In  the  reaction  between  silver  nitrate  and  potassium 
ferrocyanide  the  conditions  for  the  formation  of  rosettes 
are  most  favourable  when  potassium  ferrocyanide  is 
the  inner  electrolyte  and  at  a  concentration  of  0*05 — 
0*0 liV.  Rosettes  are  not  formed  when  silver  nitrate 
is  the  inner  electrolyte,  but  are  formed  when  a 
saturated  solution  of  copper  sulphate  is  used  in  place 
of  silver  nitrate.  The  morphology  of  the  structures 
also  depends  on  the  quality  of  the  gelatin. 

E.  S.  Hedges. 

Method  of  investigating  coagulation  and 
peptisation  phenomena.  A.  von  Btjzagh  (Kolloid- 
Z.,  1929,  47,  370 — 372). — A  preliminary  communic¬ 
ation  of  a  method  for  following  tho  process  of  coagul¬ 
ation  and  peptisation  by  direct  observation. 

E,  3.  Hedges. 

Influence  of  dimensions  of  the  capillary  on  the 
streaming  anomalies  of  colloidal  liquids  in  the 
capillary  viscosimeter.  W.  Haller  and  V. 
Trakas  (Kolloid-Z.,  1929,  47,  304— 310).— In  the 
streaming  of  colloidal  liquids  a  critical  value  is  derived, 
which  is  characteristic  for  the  appearance  of  structure 
viscosity,  resembling  Reynolds’  value  for  turbulence. 
An  explanation  of  some  viscosity  anomalies  of  colloidal 
solutions  is  offered.  The  equation  of  do  Waele  and 
Wo.  Ostwald  has  been  reduced,  so  that  the  two  con 
stants  involved  are  no  longer  dependent  on  the  di¬ 
mensions  of  the  apparatus,  but  only  on  the  substances. 

E.  S.  Hedges. 

Capillarity.  X.  Further  formulation  of 
capillary  structures.  K.  Schultze  (Kolloid-Z., 
1929,  47,  310—313  ;  cf.  A.,  1928,  232).— A  theoretical 
consideration  of  different  types  of  capillaries. 

E.  S.  Hedges. 

Dif fusibility  and  dispersity  of  dyes  and  their 
relation  to  colour  at  various  hydrogen-ion  con¬ 
centrations.  A.  Pischinqer  (Z.  Zellforsch.  Mikros. 
Anat.,  1927,  5,  347 — 385;  Chem.  Zentr.,  1928,  ii, 
1865—1866). — The  speed  of  diffusion  of  methylene- 
blue  in  gelatin  gels  diminishes,  and  that  of  crystal - 
ponceau  increases  from  the  acid  side  towards 
neutrality ;  that  of  methylene-blue  in  water  is 
constant  between  p^  2*5  and  7*8.  Hence  the  vari¬ 
ations  depend  on  the  change  of  adsorptive  power  of 
the  gelatin  with  change  in  <pn.  The  relation  between 
the  charge  of  the  dye  and  the  colloid  protein  deter¬ 
mines  the  flocculating  effect ;  methylene -blue  dis¬ 
places  the  optimum  for  denatured  serum -albumin 
slightly  towards  tho  alkaline  side,  and  crystal- 
ponceau  slightly  towards  the  acid  side.  Colour  changes 
due  to  the  formation  of  adsorption  compounds,  e,g>, 
of  nucleic  acid  and  methylene-blue,  are  discussed. 

A.  A.  Eldridge. 

Rennin  action  in  relation  to  electrokinetic 
phenomena.  G.  A.  Richardson  and  L.  S.  Palmer 
(J.  Physical  Chem.,  1928,  33,  557— 576).— The 
isoelectric  point  of  rennin  determined  by  a  cataphoretie 
method  lies  at  pK  6*9— 7*0.  The  addition  of  rennin 
to  sols  of  calcium  caseinogenate  having  pn  6*1 — 6*9 
reduces  the  rate  of  migration  of  the  caseinogenate 
micelles,  indicating  that  rennin  lowers  the  electrical 
charge  on  negatively- charged,  semilyophiiic  micelles. 
At  pH  7-0 — 7*25  the  rate  of  migration  increases,  but 
at  pB  7*5 — 7*69  no  change  occurs.  The  addition 
of  rennin  to  calcium  caseinate  solutions  with  p& 
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6*45  also  has  no  effect  on  migration.  Heating  neutral 
and  slightly  acid  caseinogenate  sols  increases  the  rate 
of  migration,  indicating  an  increase  in  charge  of  the 
protein  micelles,  and  the  action  of  rennin  on  such 
heated  sols  is  to  decrease  the  rate  of  migration,  but  not 
to  the  extent  which  is  observed  with  unheated  sols. 

L,  S.  Theobald. 

Action  of  caffeine  on  absorption  of  water  by 
colloids,  J.  Szeloczey  (Biochem.  Z.,  1929,  206, 
290 — 300). — The  gelation  temperature  of  a  gelatin 
solution  is  depressed  by  the  addition  of  caffeine. 
The  caffeine  raises  the  proportion  of  “  free  ”  water 
and  this  action  depends  not  only  oil  the  concentration 
of  the  caffeine  and  on  the  pn  of  the  solution,  but  also 
on  the  nature  of  the  colloid.  C.  C.  N.  Vass. 

Influence  of  a  second  liquid  on  the  formation 
of  soap  gels.  H.  N.  Holmes  and  R.  N.  Maxsqn 
(5th  Coll.  Syrap.  Mon.,  1928,  287 — 300). — Traces  of 
water  assist  the  dispersion  of  potassium  stearate  in 
turpentine  and  the  formation  of  a  gel  on  cooling. 
Addition  of  a  small  quantity  of  water  increases  the 
ability  of  sodium  stearate,  but  decreases  that  of 
sodium  oleate,  to  hold  turpentine.  Potassium  oleate 
does  not  readily  disperse  in  turpentine.  Oleic  acid 
assists  sodium  oleate  or  stearate  to  hold  turpentine ; 
oleic  or  stearic  acid  depresses  gel  formation  with 
sodium  stearate,  and  assists  it  with  calcium  stearate,  in 
paraffin  oil.  With  sodium  stearate  and  benzene, 
oleic  acid  aids  dispersion ;  with  stearic  acid  there  is  a 
critical  zone  above  which  no  gels  are  formed,  although 
gels  are  not  formed  without  stearic  acid. 

Chemical  Abstracts. 

Structure  of  solutions  of  gelatin.  Marinesco 
(Compt.  rend.,  1929, 188,  1163—1165;  cf.  A.,  1928, 
1321). — The  dielectric  constant  at  20°  of  solutions  of 
commercial  gelatin  (ash  0*4%)  for  X  6*50  m.  increases 
rapidly  and  linearly  with  concentration  and  reaches 
a  sharp  maximum  for  a  0*75%  solution  (e=108).  It 
then  falls  rapidly.  This  maximum  corresponds  with 
the  transformation  of  the  gelatin  from  one  to  the 
other  of  the  two  forms  in  which  according  to  Smith 
(A.,  1919,  i,  179)  it  may  exist.  It  is  shown  that  in 
concentrations  of  2—3%,  one  gram  of  solid  gelatin 
fixes  approximately  9  c.c.  of  water.  J.  Grant. 

Setting  of  gelatin  sols,  A.  Lottermoser  and 
W.  Matthaes  (Z.  physikal.  Chem.,  1929,  141, 
129 — 136). — The  cooling  curves  of  gelatin  solu¬ 
tions  of  varying  concentrations  (10,  20,  30,  and  60%) 
were  compared  with  those  for  corresponding  quantities 
of  water,  and  the  temperature  differences  as  indicated 
by  the  curves  were  then  plotted  against  temperature. 
In  all  cases  there  are  inflexions  in  these  difference 
curves.  In  the  case  of  the  10%,  20%,  and  30% 
solutions  the  initial  rise  in  temperature  occurred  at 
31°,  36°,  and  38°,  respectively;  the  most  rapid  rises 
were  between  26°  and  27°,  30*5°  and  32°,  and  between 
32°  and  33*5°,  respectively ;  and  the  total  rises  were 
1*4°,  1*55°,  and  1*8°,  respectively.  The  more  con¬ 
centrated  the  solution  the  less  sudden  was  the  rise. 
This  may  be  due  to  viscosity  or  hysteresis  phenomena. 
Similar  experiments  were  carried  out  with  potassium 
palmitate  solutions  with  analogous  results.  It  is 
probable  that  this  phenomenon  occurs  with  all 
temperature-reversible  colloids.  A.  J.  Mee. 


Swelling  of  gelatin  and  the  volume  of  sur¬ 
rounding  solution.  J.  H.  Northrop  and  M. 
Kunitz  (J.  Gen.  Physiol*,  1929,  12,  537 — 542).— 
When  various  quantities  of  acid  of  different  concen¬ 
trations  are  added  to  purified  isoelectric  gelatin  the 
degree  of  swelling  of  the  gelatin  is  dependent  solely 
on  the  final  pH  of  the  supernatant  acid,  a  result  in 
accordance  with  the  theories  of  Procter,  Wilson,  and 
Loeb.  If,  however,  the  gelatin  contains  salts,  the 
final  concentration  of  these  salts  will  depend  on  the 
amount  of  acid  used  and  so  the  degree  of  swelling  will 
be  determined,  not  only  by  the  final  pn  of  the  super¬ 
natant  fluid,  but  also  by  the  quantity  of  acid  added. 
This  conclusion  is  confirmed  by  experiment. 

W.  O.  Kermack. 

Influence  of  size,  shape,  and  conductivity  of 
microscopically  visible  particles  on  cataphoretic 
mobility,  H.  A.  Abramson  and  L.  Michaelis  (J. 
Gen.  Physiol.,  1929, 12,  587 — 598). — The  cataphoretic 
mobilities  of  globules  of  nujol,  benzyl  alcohol,  paraffin 
oil,  cacao  butter,  or  castor  oil  suspended  in  a  solution 
of  sucrose  of  approximately  the  same  density  con¬ 
taining  a  small  quantity  of  an  electrolyte  have  been 
determined  by  a  microscopical  method.  In  each  case 
the  mobility  is  independent  of  the  size  of  the  particles. 
Needle-shaped  particles  of  asbestos  likewise  move 
with  a  speed  independent  of  their  length  and  during 
cataphoresis  do  not  orient  themselves  in  any  particular 
direction  relatively  to  the  potential  gradient.  In 
presence  of  gelatin,  which  ensures  that  the  electro- 
kinetic  potential  is  independent  of  the  substance 
composing  the  particle,  spherical  globules  of  paraffin 
oil  or  mastic  and  needles  of  asbestos  or  m-aminobenzoic 
acid  migrate  with  equal  mobilities,  thus  demonstrating 
that  under  the  same  electrokinetic  potential  the 
velocities  of  cylinders  and  of  spheres  are  equal,  a 
conclusion  which  is  opposed  to  that  reached  theor¬ 
etically  by  Debye  and  Huclcel.  Paraffin  droplets, 
quartz  particles,  droplets  of  benzyl  alcohol,  carbon 
particles,  and  particles  of  agar,  in  spite  of  their 
different  conductivities,  possess  equal  mobilities 
when  suspended  in  a  medium  containing  gelatin. 

W.  O.  Kermack. 

Hydrolysis  of  gelatin  by  means  of  acid  and 
alkali.  I.  S.  Yaitschnikov  (J.  Russ.  Phys.  Chem. 
Soc.,  1929,  61,  109 — 118). — Gelatin  was  hydrolysed 
by  means  of  either  A7-  or  0*2N-sulphuric  acid  or 
-sodium  hydroxide  solution  at  37°  or  100°  and  for 
periods  up  to  16  hrs.  The  action  is  more  vigorous 
at  higher  concentrations  and  higher  temperatures,  and 
alkali  has  been  found  to  be  the  more  efficient  hydro¬ 
lysing  agent.  A  graphic  method  is  described  which 
permits  the  progress  of  hydrolysis  to  be  determined. 

A.  Freeman. 

Chemical  and  physical  changes  in  gelatin 
solutions  during  hydrolysis.  J.  H.  Northrop  (J. 
Gen.  Physiol.,  1929, 12,  529 — 535). — The  physical  and 
chemical  changes  occurring  in  gelatin  as  the  result  of 
hydrolysis  by  pepsin  have  been  followed  by  determin¬ 
ing  the  viscosity  at  various  hydrogen-ion  concen¬ 
trations  and  also  the  “  formol  ”  titration  values.  A 
slight  increase  in  formol  titration  value  corresponds 
with  a  large  decrease  in  viscosity.  The  greatest 
degree  of  physical  change  relative  to  chemical  change 
occurs  in  1%  gelatin  at  a  low  when  the  initial 
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viscosity  is  high .  These  results  are  in  conformity 
with  the  theory  of  Loeb  and  Kunitz  (A.,  1927,  726) 
relative  to  the  structure  of  gelatin  solutions. 

W.  0.  Kermack. 

Combination  of  gelatin  with  hydrochloric  acid. 
II.  New  determinations  of  the  isoelectric  point 
and  combining  capacity  of  a  purified  gelatin, 
D,  I.  Hitchcock  (J.  Gen.  Physiol.,  1929,  12,  495 — 
509) . — The  isoelectric  point  of  a  purified  sample  of 
Cooper’s  gelatin  was  determined  by  ascertaining  the 
points  of  minimum  osmotic  pressure  and  of  maximum 
turbidity.  These  methods  both  show  the  isoelectric 
point  to  be  at  pn  5*05.  Fairly  concentrated  solutions 
of  gelatin  were  used  to  determine  the  hydrogen  ions 
and  chlorine  ions  combined  with  this  protein  at  a  pM 
between  1  and  2.  Over  this  range  the  quantity  of  com¬ 
bined  hydrogen  ion  is  constant  and  equal  to 
94 X  i(H  equiv.  of  hydrogen  per  gram  of  gelatin, 
whilst  in  0* Of -hydrochloric  acid  1  g.  of  gelatin  com¬ 
bines  with  1*7  x  1(H  equiv,  of  chlorine, 

W.  O.  Kermack. 

Chemical  antagonism  of  ions.  III.  Effect 
of  salt  mixtures  on  gelatin  activity.  H.  S.  Simms 
{J.  Gen.  Physiol.,  1929,  12.  511 — 528). — To  a  1*25% 
solution  of  sodium  (or  potassium)  gelatinate  (pK  7*37) 
various  quantities  of  sodium  chloride,  potassium 
chloride,  and  magnesium  chloride  were  added  either 
separately,  in  pairs,  or  all  three  together,  and  the  pn 
of  the  resulting  solutions  was  determined.  Sodium 
chloride  at  all  the  concentrations  used  (up  to  M)  lowers 
the  pn  of  the  sodium  gelatinate  solution  and  potassium 
chloride  lowers  the  pn  up  to  0*01Jf,  but  more  con¬ 
centrated  solutions  raise  it.  The  results  obtained  with 
mixtures  show  that  the  effect  is  not  the  sum  of  the 
effects  of  the  separate  salts,  but  that  the  action  of  one 
salt  may  antagonise  that  of  the  other,  even  when  both 
salts  have  univalent  cations,  W.  0.  Kermack. 

Properties  of  fibres  of  coagulated  gelatin.  R* 
Colon  (Compt.  rend,  Soe.  Biol.,  1928,  98,  1353 — 
1355 ;  Ohem.  Zentr,,  1928,  ii,  1963). — Fibres  obtained 
by  dropping  glass  beads  from  a  10%  gelatin  solution 
into  absolute  alcohol  exhibit  double  refraction.  The 
colour  reactions  of  the  coagulated  gelatin  are  the  same 
as  those  of  collagen  fibrils ;  a  close  physico-chemical 
relation  is  indicated,  A.  A.  Eldridge. 

Colloidal  chemical  reactions  between  sols  of 
proteins  and  polymeric  carbohydrates.  II. 
Wo.  Ostwald  and  R,  H.  Hertel  (Kolloid-Z,,  1929, 
47,  357—370  ■  cf.  this  voL,  507 ) < — Experiments  have 
been  conducted  on  the  influence  of  acids,  alkalis, 
neutral  salts,  and  salts  at  various  hydrogen-ion  con¬ 
centrations  on  the  separation  of  a  mixture  of  sols  of 
gelatin  and  starch.  The  volume  of  the  new  phase 
produced  is  related  to  the  hydrogen-ion  concentration 
in  a  similar  way  to  other  colloid  chemical  properties, 
swelling.  A  minimum  is  observed  in  approxim¬ 
ately  neutral  and  weakly  alkaline  regions,  whilst 
a  maximum  appears  in  acid  and  also  in  strongly 
alkaline  regions.  The  influence  of  salts,  particularly 
with  regard  to  the  anions,  is  in  conformity  with  their 
place  in  the  Hofmeister  series.  The  phenomenon  is 
considered  to  be  due  to  flocculation  as  a  result  of  the 
mutual  dehydration  of  two  sols  and  this  idea  is  dis¬ 
cussed  in  connexion  with  other  mutual  precipitations 
v  u 


such  as  serological  precipitation  reactions.  The  kind 
of  starch  used  affects  the  results  considerably :  the 
starches  used  appear  in  the  following  order  of  degree 
of  hydration :  potato-,  rice-,  maize-,  wheat-starch. 

E.  S.  Hedges. 

Thermodynamic  activities  of  the  proteins. 
G.  S.  Adair  (J.  Amer.  Ohem .  Soc.,  1929,  51,  696 — 
707 ;  cf.  A.,  192S,  1326), — Formulae  are  derived 
correlating  the  thermodynamic  activities  of  protein 
salts  with  their  observed  osmotic  pressures.  Pro¬ 
visional  values  for  the  activity  coefficients  of  a 
salt  of  haemoglobin  (Hb)  designated  by  the  formula 
Hb(Na+K)8  5  have  been  determined. 

S,  K.  Tweedy. 

Physico-chemical  properties  of  antitoxic  and 
normal  sera.  S.  Kasarnovsky  (Kolloid-Z,,  1929, 
47,  351 — 357). — In  regard  to  the  antagonistic  effects 
of  normal  and  immune  sera  on  hydrophobic  colloids, 
the  coagulating  and  peptising  influences  of  diphtheria 
immune  sera  are  stronger  than  those  of  normal  sera. 
The  diphtheria  sera  are  also  more  readily  gelatinised. 

E.  &  Hedges, 

Calculation  of  molecular  polarisation  of  dis¬ 
solved  substances  at  infinite  dilution.  G, 
Hedestrand  (Z.  physikal.  Ohem.,  1929,  B,  2,  428— 
444). — A  formula  is  derived  from  which  the  molecular 
polarisation  and  dipole  moments  of  substances  at 
infinite  dilution  can  be  calculated  from  a  knowledge  of 
the  dielectric  constant  and  density  of  the  solution  as 
a  function  of  concentration.  The  formula  is  applied 
to  the  calculation  of  the  dipole  moments  of  a  number 
of  organic  substances  in  different  solvents. 

A.  J.  Mee. 

B.  p.  of  aqueous  solutions.  W.  D.  Bancroft 
and  BL  L.  Davts  (J.  Physical  Ohem,,  1929,  33,  591 — 
604), — The  Washb um-Read  modification  of  the 
Cottrell  b.-p.  apparatus  is  shown  not  to  inhibit  the 
superheating  of  water — a  test  for  which  is  described— 
but  a  new  modification  is  described  which  permits  the 
accurate  determination  of  the  b.  p.  of  dilute  aqueous 
solutions.  Dilute  solutions  of  potassium  nitrate  and 
the  potassium  halides  are  now  found  to  be  completely 
dissociated  at  infinite  dilution.  An  apparatus  for  the 
determination  of  the  b.  p.  of  aqueous  solutions  under 
pressures  from  10  to  20  atm.  is  described,  together 
with  some  preliminary  results  for  boric  acid  and 
potassium  chloride ;  the  latter  appears  to  be  as 
abnormal  at  higher  temperatures  as  it  is  at  0°  or  100°. 
The  divergences  from  commonly  accepted  theories 
revealed  by  a  study  of  b.-p.  data  (cf,  Kahlenberg, 
A.,  1901,  ii,  540)  are  discussed.  L,  S.  Theobald. 

Relation  between  specific  rotatory  power  and 
refractive  index  of  a  solution.  A.  P.  Perschke 
(J.  Russ,  Phys.  Chem.  Soc.,  1929,  61,  119—122),— 
It  is  shown  that  the  specific  rotatory  power  and  the 
refractive  index  are  connected  by  the  same  log¬ 
arithmic  expression  log  [a]— a+b  log  n  which  applies 
to  a  pure  liquid.  A.  Fbeiman. 

Natural  rotation  of  polarised  light  by  optically 
active  bases,  II.  Rotation  of  tf-a-phenylethyl- 
amine  and  its  hydrochloride  in  solution  ; 
rotation  of  active  tetrahydr o-2-methylquinoline , 
W.  Leithe  (Monatsh,,  1929,  51,  381 — 385). — Solvents 
which  produce  little  change  in  the  optical  rotation  of 
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d-a-pipoeoline  (A,,  1928,  1022),  such  as  ether,  cydo- 
hexane,  w-heptane,  and  benzene,  cause  a  slight  in¬ 
crease  in  the  specific  rotation  of  d-a-phenylethyl- 
amine  (du  0*9561 ;  [a]\l  +40*67°  in  the  liquid  state) ; 
carbon  tetrachloride,  chloroform,  ethyl  acetate,  and 
pyridine  cause  a  slight  decrease,  whilst  solvents  of  the 
alcohol-water  typo  cause  a  decrease  of  10 — 15°, 
Solvents  which  affect  the  rotation  of  d-a-pipecoline 
have  less  influence  on  d-a-phenylethylamino.  The 
specific  rotation  of  the  hydrochloride,  which  is  also 
dextrorotatory  ([a]D  +74°  in  24*93  wt.-%  aqueous 
solution),  also  varies  slightly  with  the  concentration 
of  the  solution  and  the  solvent  used.  The  phenyl 
group  thus  has  an  appreciable  effect  on  the  rotation 
and  on  the  solvent  effect.  With  tlio  exception 
of  ether  and  water,  variation  in  the  specific 
volume  of  the  solutions  runs  parallel  with  the  change 
in  rotation,  especially  in  the  case  of  the  hydrochloride. 
The  opposite  effects  of  different  solvents,  salt  form¬ 
ation,  and  benzoylation  on  the  rotations  of  l-a-mefcliyl- 
indolme  and  Ltetrahydro-2-methylquinoline  (Pope 
and  others,  J.C.S.,  1899,  75,  1116;  1904,  85,  1330) 
are  discussed  and  it  is  suggested  that  lsevorotatory 
tetrahydro-2-methylquinoline  has  really  a  d-eon- 
figuration,  the  loevorotation  being  due  to  secondary 
influences  such  as  the  solvent.  J.  W.  Barer. 

Van  tier  Waals*  equation  and  thermodynamics. 
J.  E.  Versohaffelt  (Compt.  rend.,  1929,  188, 
1037 — 1039). — Polemical  against  Karpen  (this  voh, 
387),  and  an  amplification  of  the  author's  original 
deductions.  J.  Grant. 

Calculation  of  van  der  Waalsf  «  constants  from 
Diihrmg’s  specific  factors  derived  from  van 
Laar's  formula  for  the  vapour-pressure  curve. 

11.  Lorenz  (Z.  anorg.  Chem.,  1929, 179,  293—296). — 
Mathematical.  The  quantity  A  in  the  simple  vapour- 
pressure  equation  log  p—  —A  /T+C  may  be  calculated 
for  any  substance  from  the  value  A*  for  another 
similar  substance  by  means  of  the  equation  q=^AjA% 
where  q  is  the  “  specific  factor.”  H.  F.  Gillee. 

Thermodynamics  of  gases  which  show 
degeneracy.  G,  N.  Lews  and  J.  E.  Mayer  (Proc. 
Nat.  Acad.  ScL,  1929,  15,  208 — 218;  ef.  A.,  1928, 
1 096) . — Theoretical ,  An  extension ,  based  on  previous 
simple  statistical  assumptions,  to  all  types  of  molecules, 
of  the  work  of  Bose  on  photons  and  of  Einstein  on 
monatomic  molecules.  Boltzmann's  equation  for 
distribution  with  respect  to  energy  is  shown  to  bo  not 
generally  valid,  and  from  an  investigation  on  mole¬ 
cules  possessing  internal  energy  a  generalised  form  of 
this  equation  is  deduced.  The  case  of  an  arbitrarily 
quantised  system,  an  ideal  monatomic  gas,  is  con¬ 
sidered  and  the  equation  8^5E/2T—kN  log  A  is 
derived  for  the  entropy;  in  this  A  may  be  regarded 
as  a  measure  of  the  degeneracy.  A  simple  generalised 
equation  is  also  obtained  for  the  total  entropy  of  a  gas 
in  terms  of  the  total  number  of  molecules,  the  total 
translational  energy,  and  the  total  internal  energy. 

N.  M.  Bligk, 

Electrolytic  solution  tension  and  the  ionic 
states.  VI.  K.  Fredenhagen  (Z.  physikal. 
Chem.,  1929,  141,  195—216;  cf.  this  voh,  513).— 
By  comparing  the  theories  of  interionic  force  and 
solution  force,  it  is  shown  that  whilst  they  originate 


from  different  assumptions,  they  lead  ultimately  to  the 
samo  result,  viz.,  that  in  the  region  of  dilute  solutions 
the  solution  force  must  increase  with  increasing  con¬ 
centration.  Objections  are  raised  against  tho  under¬ 
lying  assumption  of  the  theory  of  interionio  force, 
viz.,  that  ions  in  a  solution  are  solvated  gas  ions,  and 
that  the  interaction  between  solvent  and  solute  is 
independent  of  the  concentration.  The  deviations 
from  the  dilution  law"  aro  examined  on  the  basis  of  a 
solution  force  changing  with  concentration.  It  is 
showui  that  tho  conception  of  tho  existence  of  ionic 
states  can  explain  the  characteristics  of  the  absorption 
spectra  of  strong  and  weak  electrolytes.  A.  J.  Mbb. 

Dissociation  and  the  colour  of  free  radicals. 
C.  B.  Wooster  (J.  Amer.  Chem.  Soc.,  1929, 51, 1163— 
1165). — The  degrees  of  dissociation  derived  from 
cryoscopic  measurements  do  not  warrant  tho  con¬ 
clusion  that  tho  equilibrium  constant  of  a  tautomeric 
process  varies  with  dilution.  The  conclusions 
reached  by  Gomberg  and  Sullivan  (A.,  1922,  i,  929) 
from  their  experimental  results,  therefore,  aro  incom¬ 
patible  with  the  evidence  on  which  they  are  based. 
Calculation  shows  that  tho  measurements  of  these 
experimenters  are  not  sufficiently  accurate  to  test 
thoroughly  tho  relation  between  colour  and  dissoci¬ 
ation.  S.  K.  Tweedy. 

Equilibrium  in  aqueous  solution  between 
ammonium  acetate,  acetamide,  and  water. 
E.  E.  Lin  risen  and  G.  H.  Burrows  (J.  Amer.  Chem. 
Soc.,  1.929,  51,  1106 — 1112). — The  components  were 
heated  at  172°,  184°,  or  193°  in  a  sealed  glass  tube, 
tho  equilibrium  concentration  being  determined  by 
conductivity  measurements.  Tho  results  indicate 
that  tho  amide  is  formed  through  the  ions  of  the 
ammonium  acetate  (cf.  Walker  and.  Hambley, 
J.C.S.,  1895,  67,  753).  The  effect  of  heating  at  1S4° 
and  193°  in  a  pyrex  vessel  on  tho  conductivity  of 
water  is  recorded.  8.  K.  Tweedy. 

Cryoscopic  determination  of  the  molecular 
equilibria  of  resorcinol  in  aqueous  solutions  of 
potassium  chloride.  F.  Botoior  and  (X  Tuttle 
(Compt.  rend.,  1929,  188,  1110—1111;  cf.  A.,  1927, 
515) . — Measurements  by  Rao ult’s  method,  slightly 
modified,  suggest  that  resorcinol  in  0*5  and  1*225 J/- 
potassium  chloride  solution  forms  simple,  double, 
and  triple  molecules,  whilst  in  pure  Muter  the  last 
two  only  are  observed.  The  fact  that  the  cryoscopic 
constant  is  higher  than  in  water  and  increases  with 
the  chloride  concentration  may  be  attributed  to  the 
adsorption  of  water  by  the  salt.  J.  Grant. 

Combination  of  proteins  and  amino-acids  with 
acids  and  alkalis.  II.  Titration  curves  of 
amino-acids  in  presence  of  formaldehyde.  L.  J. 
Harris  (Proc.  Roy.  Soc.,  1929,  B,  104,  412—439),— 
Tho  titration  curves  of  various  amino-acids  deter¬ 
mined  in  presence  of  16%  formaldehyde  are  consistent 
with  the  view  that  the  apparent  acid  dissociation 
constant  of  tho  ampholyte  is  about  a  thousand  times 
as  great  as  that  of  the  amino-acid  in  the  absence 
of  formaldehyde.  With  smaller  concentrations  of 
formaldehyde  the  apparent  dissociation  constant 
depends  on  the  concentration  of  formaldehyde  present, 
and  up  to  about  8%,  gradually  increases  with  increase 
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in  the  formaldehyde.  The  results  are  best  explained 
on  the  zwitterion  theory  of  amino-acids,  according  to 
which  the  apparent  acid  dissociation  constant  is 
really  dependent  on  the  amino-group,  whilst  the 
apparent  basic  dissociation  constant  is  dependent  on 
the  acidic  group.  In  presence  of  formaldehyde,  which 
combines  with  the  amino-group,  the  apparent  basic 
dissociation  constant  remains  practically  unchanged, 
whilst  the  apparent  acid  dissociation  constant  is 
increased.  The  conditions  most  favourable  for 
carrying  out  the  Sorensen  formol  titration  are  detailed. 

W.  0.  Kermack. 

Equilibrium  in  tbe  liquid  state  between 
potassium,  sodium,  and  their  bromides.  E. 
Rinck  (Compt.  rend,,  1929,  188,  1108—1109).— 
The  law  of  mass  action  holds  for  the  reaction  KBr+ 
Na==IC+NaBr,  the  value  c=28*8  being  ob¬ 
tained  between  800°  and  1000°  {maximum  variation 
20%}.  The  thermal  value  of  the  direct  reaction  is 
—9*5  g.-cal.  at  the  ordinary  temperature  and  zero  at 
800— 1000°.  J,  Grant. 

Activity  coefficients  of  ions  in  very  dilute 
methyl  alcohol  solutions.  J.  W.  Williams  (J, 
Amer.  Chem.  Soc.t  1929,  51,  1112— 1119),— The 
activity  coefficients  in  methyl  alcohol  at  20°  of  sparingly 
soluble  cobaltammine  salts  of  two  valency  types  were 
determined  by  the  solubility  method.  In  sufficiently 
dilute  solutions  the  limiting  law  of  Debye  and  Hiiekel 
is  approximately  obeyed.  The  range  of  applicability 
of  the  theory  seems  to  depend  on  the  nature  of  the 
solute.  As  tho  dielectric  constant  of  the  solvent 
decreases,  thehighest  concentration  at  which  the  simple 
activity  theory  is  obeyed  probably  decreases  also. 

S.  K.  Tweedy. 

Activity  coefficients  of  diacetone  alcohol  in 
aqueous  salt  solutions.  G.  Akerlof  (J,  Amer. 
Chem.  Soe.,  1929,  51,  984 — 997). — The  activity  co¬ 
efficients,  y,  of  diacetone  alcohol  in  solutions  of  alkali 
metal,  magnesium,  and  aluminium  salts  were  measured 
at  24°  by  tho  distribution  method,  tho  concentration 
changes  being  determined  interferometrieally.  The 
values  of  y  are  independent  of  the  concentration  of 
tho  alcohol  in  the  salt  solution.  The  quotient 
(log  y)/N  is  constant  for  a  given  salt,  N  being  the  con¬ 
centration  of  the  salt  solution  (cf.  Randall  and  Failey, 
Chem,  Rev,,  1927,  4,  291).  The  activity  coefficients 
are  of  the  same  order  of  magnitude  as  those  obtained 
for  ethyl  acetate  and  for  some  gases  in  the  same  salt 
solutions.  No  satisfactory  explanation  can  be  offered 
for  tho  changes  of  the  decomposition  velocity  of 
diacetone  alcohol  In  various  solutions  of  strong 
electrolytes  (cf.  A.,  1928,  716).  8,  K.  Tweedy. 

Osmotic  and  activity  coefficients.  R.  C* 
Caktelo  (J.  Physical  Chem,,  1929,  33,  627—632).— 
Mathematical.  Alternative  derivations  of  the  Debye- 
Hiiekel  equations  for  activity  and  osmotic  coefficients 
are  presented.  L.  S.  Theobald. 

Significance  of  internal  diffusion  in  the  regul¬ 
ation  of  chemical  equilibria.  G.  Tammann 
(Nachr.  Ges,  Wiss.  Gottingen,  1927,  394—406 ; 
Chem.  Zentr.,  1928,  ii,  1853 — 1854), — A  discussion, 

A.  A.  Eldridge, 

Transformation  of  supercooled  liquids  into 
glasses,  G,  Tammann  (Nachr.  Ges.  Wiss.  Gottin¬ 


gen,  1927,  457 — 464;  Chem.  Zentr,,  1928,  ii,  1855 — 
1856), — In  the  transitions  between  viscous  liquids  and 
glasses  there  is  a  lower  limiting  temperature,  tff 
recognisable  for  the  former,  and  an  upper  limiting 
temperature,  t9i  for  the  latter.  Between  if  and  tg 
individual  properties  of  the  substance  change  to  an 
abnormally  great  extent.  This  is  ascribed,  not  to 
molecular  changes,  but  to  a  great  increase  of  the 
internal  pressure.  A.  A.  Eldridge. 

Alkalinity  of  soap  solutions  as  measured  by 
indicators.  J,  W.  McBain  and  (Miss)  K.  Hay 
(J.C.S.,  1929,  589—601),. — Very  few  indicators  can  be 
used  to  measure  the  of  soap  solutions,  but  by  means 
of  alizarin-yellow  O  and  phenolphthalein,  which  are 
the  most  satisfactory,  the  hydroxyl-ion  concentrations 
in  solutions  of  sodium  and  potassium  soaps  at  20° 
and  90°  over  a  wide  range  of  concentrations  have  been 
determined.  The  results  agree  with  the  view  that  the 
alkalinity  is  due  to  the  formation  of  acid  soap,  where¬ 
by  an  excess  of  free  hydroxyl  ions  results  in  the 
solution.  In  sufficiently  dilute  solution,  the  soap  is 
erystalloidal,  and  the  degree  of  hydrolysis  depends 
simply  on  the  mol.  wt.  With  increase  in  concen¬ 
tration  the  hydroxyl-ion  concentration  rises  to  a  flat 
maximum  and  ultimately  falls  again,  presumably 
owing  to  replacement  of  the  simple  fatty  ions  by 
micelles,  which  are  hydrolysed  to  a  smaller  extent. 

R.  Cutiiill. 

Amphoteric  character  of  lead  oxide  and  per¬ 
oxide.  EL  Topelmann  (J.  pr.  Oliein,,  1929,  [ii],  121, 
320 — 363). — Measurements  of  the  solubilities  in  water 
and  in  sodium  hydroxide  solutions  (1  x  10”4—  IN)  have 
been  made  at  25° and  the  conductivities  of  the  solutions 
determined.  Sources  of  error,  arising  from  the  dis¬ 
integration  of  the  particles  by  rotation  of  the  vessel, 
the  slowness  with  which  the  equilibrium  is  established, 
the  dissolution  of  alkali  from  the  glass  (greatest  in 
aqueous  solutions),  and  the  resulting  silieifieation  of 
the  particles  have  been  studied.  From  these  observ¬ 
ations  a  technique  involving  a  shortened  reaction 
period  with  very  slow  rotation  in  waxed  glass  vessels 
(with  control  in  platinum  vessels)  is  evolved,  and  the 
solubility  and  conductivity  data  are  compared  with 
those  in  the  literature.  The  olive,  red,  and  white 
(hydrated)  forms  of  lead  oxide  (PbO)  were  each 
investigated,  their  solubilities  in  N-  and  0*01Ar- 
sodium  hydroxide  and  water  at  25°  being,  respectively, 
5*82  x  16-2,  7*05 x  KH,  3*35  x  !(H  (olive) ;  3-71  x  10“2» 
>4*5  XKH,  2*14  XMH  (red);  and  7*29  xKH, 
9*49  X  1(H,  5*72  X  104  moL/litre,  and  the  specific 
conductances  30—35,  — ,  and  38*2x10”°  ohm*"1, 
respectively.  The  solubility  in  very  dilute  alkali  is 
less  than  that  in  water,  the  lead  cation  concentration 
diminishing  with  increasing  hydroxyl-ion  concen¬ 
tration,  but  above  a  0*0  IN-concentration  of  sodium 
hydroxide  the  solubility  rapidly  increases  owing  to 
chemical  interaction  between  the  hydroxyl  ions  and 
the  lead  anions,  indicating  the  amphoteric  nature  of 
this  oxide.  The  dissolution  of  lead  peroxide  in  alkali 
occurs  much  more  slowly,  the  solubilities  at  25°  in 
5*01,  1*0,  and  0*lAr-sodium  hydroxide  being,  respect¬ 
ively,  8*1  X 10“®,  9x  10"5,  and  1  X  10~6  moL/litre.  On 
the  basis  of  these  results  the  dissociation  constant  of 
white,  hydrated  lead  oxide  as  a  monobasic  acid  (ka)  is 
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8*1  X  10~12,  and  as  a  mono-acid  base  (1%)  9*6  X  1(H, 
whence  the  measurement  of  its  amphoteric  character, 
obtained  by  the  ratio  hajkb,  is  S*4x  10“9,  the  basic 
character  being  much  more  strongly  pronounced. 
The  solubility  products,  CPb0jlv  X  ClVf  and  CFhon.  x  CW> 
for  the  white,  hydrated  oxide  are,  respectively, 
10*1  X  1Q“18  and  2*56  X 10  8,  whilst  the  value  of  the 
former  for  the  olive  form  is  7*9  X  lCh10.  The  relations 
between  the  chemical  properties  and  amphoteric 
character  of  the  two  lead  oxides  are  discussed  with 
reference  to  their  atomic  structure,  and  it  would  seem 
that  the  peroxide  is  the  more  acidic,  the  value  of 
Jca/h  being  greater  than  unit)7*,  although  the  actual 
dissociation  constants  cannot  be  compared,  since  the 
quantity  of  dissolved,  undissociated  peroxide  is 
unknown.  The  activity  product  of  lead  peroxide  as  a 
dibasic  acid,  L^n*J2X-4PbCMI#  t,  has  the  value  4*4  x  KF33. 

J.  W.  Baker. 

Dissociation  pressure  of  vanadium  pentoxide. 
E.  F.  Milan  (J.  Physical  Chem.,  1929,  33,  498— 
508). — The  oxygen  pressures  of  initially  pure  vanad¬ 
ium  pentoxide  have  been  measured  over  the  range 
25—1125°,  together  with  the  pressures  of  different 
mixtures  of  vanadium  pentoxide  and  tetroxide  over 
the  range  700 — 1125°.  The  pentoxide  is  unstable 
above  its  m.  p.  The  dissociation  pressure  at  a  given 
temperature  depends  on  the  composition  of  the  mass. 
The  pressure  for  fused  masses  containing  practically 
100%  V205  is  much  greater  than  for  those  containing 
10%  V204  or  more.  The  variations  of  oxygen  pressure 
are  not  in  accord  with  Raoult’s  law.  Curves  showing 
the  relation  between  pressure,  composition,  and 
temperature  are  given.  L.  S.  Theobald. 

Phase  diagram  of  calcium-sodium.  R. 
Lorenz  and  It.  Winzer  (Z.  anorg.  Chem.,  1929,  179, 
281 — 286). — The  m.  p.  of  calcium  (98*76%)  is  809°. 
With  sodium  a  eutectic  mixture  is  formed  containing 
86  at.-%  Ca  and  having  m.  p.  700°. 

H.  F.  Gillbe. 

Ceramics  of  highly  refractory  substances.  II. 
System  Zr02-Ca0.  O.  Ruff,  F.  Ebert,  and  E. 
Stephan  (Z.  "anorg.  Chem.,  1929,  180,  215 — 224 ; 
ef,  B.,  1929,  474). — The  m.-p.  diagram  of  the  system 
Zr02-Ca0  has  been  determined  by  means  of  a  special 
oven  with  an  oxy-acetylene  burner.  The  existence 
of  a  compound  CaZr03  is  indicated  and  confirmed 
by  means  of  Debye-Seherrer  X-ray  measurements. 
Calcium  oxide  forms  mixed  crystals  with  zirconium 
oxide  from  0  to  40  mol.-%CaO.  The  compound  has  a 
monoclinic  structure  and  d  4*78+0*05  (d^  4*74+ 
0*05).  The  systems  Zr02~MgO  and  Zr02-CaO  are 
compared.  O.  J.  Walker. 

Solubilities  of  lead  phosphates.  H.  Millet  and 
M.  Jowett  (J,  Amer.  Chem.  Soc.,  1929,  51,  997 — 
1004). — The  solubility  products  (in  terms  of  activity) 
of  lead  orthophosphate,  and  of  lead  hydrogen 
orthophosphate,  PbHP04,  $2,  have  been  determined 
by  measuring  the  E.M.F.  of  cells  of  the  type 
Pb|Pb  salt  soln.|satd,KCl|N-calomel  electrode,  and 
ascertaining  the  hydrogen -ion  activity  of  the  lead 
solution  by  means  of  the  quinhydrone  electrode. 
The  values  found  were :  log  42*1  at  25°  and 
—42*0  at  37*5°;  log.?2=-9*9  at  25°  and  -9*62  at 
37*5°.  The  logarithm  of  the  second  ionisation  con¬ 


stant  of  ort hophosph oric  acid  is  —7*1-7  at  25°,  and 
—7*058  at  37*5°.  The  calculated  heat  of  dissolution 
of  the  hydrogen  salt  is  — 10,000  g.-cal.  at.  infinite 
dilution.  Calculation  shows  that  the  normal  ortho¬ 
phosphate  is  the  stable  lead  phosphate  under  the 
conditions  prevailing  in  the  human  body,  mid  that  a 
slight  shift  to  the  acid  side  does  not  convert  this  salt 
into  the  hydrogen  phosphate.  S.  K.  Tweedy. 

Ionisation  constants  of  orthophosplioric  acid. 
M.  Jowett  and  H.  Millet  (J.  Amer.  Chem.  Soc., 
1929,  51,  1004 — 1010). — The  logarithm  of  the  first 
ionisation  constant  is  —2*10  at  25°  and  —2*16  at 
37*5°.  From  previously  published  data  the  logarithm 
of  the  third  ionisation  constant  is  calculated 
to  be  —12*1  at  20°  (cf.  preceding  abstract). 
The  calculated  heats  (evolved)  of  the  following 
reactions  :  H3P04 — >H'+H2P04'  and  H.,P04' — > 
H*+HP04"  are  +2000  and  —2300  g.-cal.,  respect¬ 
ively.  S.  K.  Tweedy. 

Heterogeneous  equilibria  at  97°  in  systems 
containing  water,  sodium  sulphate,  and  sulph¬ 
ates  of  the  vitriol  type.  A.  Benrath  and  H. 
Beneath:  (Z.  anorg.  Chem.,  1929,  179,  369—378).— 
Isotherms  for  ternar)*  systems  containing  water  and 
sodium  sulphate,  together  with  zinc,  cadmium,  ferrous, 
manganous,  eobaltous,  nickclous,  or  copper  sulphate 
have  been  determined  from  0°  to  100°.  At  97°  all  these 
sulphates,  except  those  of  copper  and  nickel,  exist 
as  monohydrates.  Double  sulphates  are  formed  in 
all  cases  :  ZnS04,Na2S04,4H20,  CoS04>Na2S04,4H20, 
and  NiS04,Nao804,4Ho0  are  of  the  astrakanite 
type ;  FeS04,Na2S04,2H20,  MnS04,Na2S04,2H20, 

MgS04,Na.,S04,2H20,  and  CuS04,Na2S04,2H20  of  the 
loweite  type,  whilst  CdS04,Na2S04  is**  of  the  glauberite 
type.  Double  salts  of  the  vanthoffite  composition 
are  formed  from  those  components  which  give  rise  to 
salts  of  the  glauberite  and  loweite  types. 

H.  F.  Gillbe. 

Ternary  system  potassium  perchlorate- 
sodium  nitrate-water  from  0°  to  100°.  E.  Cornec 
and  A.  Neumeister  (Caliche,  1929,  11,  488— 491) — 
The  solubility  of  sodium  nitrate  is  increased  slightly 
by  the  addition  of  potassium  perchlorate,  and  that 
of  the  latter  to  a  large  extent  by  the  addition  of 
sodium  nitrate.  A  saturated  solution  at  0°  contains 
sodium  nitrate  and  potassium  perchlorate  in  the  ratio 
4*4 : 95*6.  When  saturated  solutions  are  cooled, 
mixtures  of  the  two  salts  separate  in  which  the 
percentage  of  potassium  perchlorate  is  greater  the 
higher  is  the  initial  temperature.  Separation  of  the 
two  salts  by  a  cyclic  process  may  be  readily  effected. 

H.  F.  Gillbe. 

System  potassium  perchlorate-sodium 
chloride-water  from  0°  to  1004  E.  Corneo  and 
A.  Neumeister  (Caliche,  1929,  11,  492 — 494).— 
Potassium  perchlorate  and  sodium  chloride  diminish 
the  solubility  of  each  other  in  water.  A  solution 
saturated  with  both  salts  yields  on  cooling  a  mixture 
which  always  contains  a  greater  proportion  of  per¬ 
chlorate.  Separation  of  the  two  salts  may  be  effected 
by  a  cyclic  process.  H.  F.  Gillbe. 

System  sodium  nitrate-sodium  chloride- 
potassium  perchlorate-water  from  0°  to  100  • 
E.  Cornec  and  A.  Neumeister  (Caliche,  1929,  H» 
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*104 — 400). — A  single  cycle  m  described  whereby  the 
three  salts  may  be  separated  from  a  solution  saturated 
with  regard  to  sodium  nitrate  and  sodium  chloride, 
but  uns&ttirafced  with  regard  to  potassium  perchlorate. 

BL  Fr  Gillre. 

Ternary  system :  water,  sodium  sulphate, 
sodium  nitrate.  A.  Ciir£tien  (Compt.  rend., 
1029,  188,  1047— 1050),  — The  double  salt 
Na280j,NaX03,H20  identical  with  darapskite  can 
exist  as  a  solid  phase  between  13°  and  74°.  Xo  other 
double  salt  was  detected.  The  three  solid-phase 
equilibria  observed  were :  (1)  Xa2S04~Xa2S04>  1GH20- 
rlarapskite  at  24*3°;  (2)  NaN03-Na2304-darapskite 
at  74°;  (3)  Na2SO4,10H2O-XaX63“darapskite  at  13°. 

J.  Grant. 

Double  salt  isotherms.  R.  M.  Caven  and  W. 
Johnston  (J.  Roy.  Tech.  Coll.  Glasgow,  1929,  2, 
[i],  30— 35).— See  A.,  1928,  1191. 

System  Fe (N03 )3-HN 03  ™H2 O  at  25°.  G.  Mal- 
quori  (Atti  R.  Accad.  Lincei,  1929,  [vi],  9,  324 — 
325). — The  system  has  been  investigated  in  the  region 
of  high  nitric  acid  concentrations.  The  compounds 
Fe(N03)3,9H20  and  Fe(N03)3,6Ho0  were  identified. 
The  latter  may  be  prepared  by  the  action  of  nitric 
anhydride  on  a  saturated  solution  of  the  former  in 
nitric  acid  of  d  1*52.  F.  G.  Tryhorn. 

System  Fe (N03 )3-KN03-HN03-H2 O .  G.  Mal- 
QUORi  (Atti  R.  Accad.  Lincei,  1929,  [vi],  9,  414 — 
410 ;  cf.  preceding  abstract). — A  portion  of  the  25° 
isotherm  for  this  system  has  been  investigated  with 
reference  to  the  fractional  crystallisation  of  the  liquor 
obtained  by  the  extraction  of  leucite  with  nitric  acid. 
The  following  sets  of  solid  phases  are  stable  in  contact 
with  solutions  of  the  compositions  given  by  the 
figures  in  parentheses,  which  refer  respectively  to  the 
percentages  of  ferric  nitrate,  potassium  nitrate,  nitric 
acid,  and  water :  Fe(N03).,,9Ho0+Fe(N0o)3,6Ho0, 
(28-2,  0,  54*23,  17*75)  :  Fe(N03)3“,9Ho0+ 
Fc(N03)3,6Ho0+Fe{N03)3,2ItN03,4H20,  (27-0,  17*30, 
39-11,  10-59)  :  Fe(N03)3, 911^0 +IvN03,  (39*05,  11-02, 
0,  49-03)  :  Fe(N03)3,9H20+KN03+ 
Fe(N03)3,2KN03,4Ho0,  (24-91,  26-50,  26-71,  21-88)  : 
Fe(X 03)3,2KN 03,4HoO +KN 03,  (7-80,  43-95,  46*15, 
2*10).  The  compound  Fe(X03)3,2KN03,4H20  is  the 
first  example  of  a  double  nitrate  of  an  alkali  metal  and 
ter  valent  iron.  F.  G.  Tryhorn. 

Systems  :  strontium  oxide-phosphorus  pent- 
oxide-water,  and  barium  oxide-phosphorus 
pentoxide-water  at  25°  (acid  region).  H.  V. 
Tartar  and  J.  R.  Loraii  (J.  Amer.  Chem.  Soc., 
1929,  51,  1091 — 1097). — The  isotherms  for  25°  have 
been  determined  for  the  above  twro  systems. 

S.  K.  Tweedy. 

Double  decomposition  in  the  absence  of  a 
solvent.  VII.  Equilibrium  in  the  systems 
formed  from  thallous  sulphate  and  mercury  hal¬ 
ides.  X.  K.  Voskressenskaja  (J.  Russ.  Phys.Chem. 
Soc.,  1929,  61,  79 — 87). — The  systems  thallous  sul¬ 
phate-mercuric  chloride,  bromide,  or  iodide  have  been 
examined  in  reference  to  the  conditions  of  equilibrium. 
Their  behaviour  resembles  that  of  binary  systems. 
Thallous  sulphate  forms  no  complexes  with  either  the 
bromide  or  the  iodide,  but  with  the  chloride  it  com¬ 
bines  to  form  a  complex  3Tl2S04,HgCl2,  m.  p.  269°. 


The  composition  cannot,  however,  be  regarded  as 
definitely  settled  on  account  of  experimental  diffi¬ 
culties.  The  reaction  between  thallous  sulphate  and 
the  three  mercuric  salts  in  water  was  also  examined. 
In  the  case  of  mercuric  chloride  a  compound  of  the 
approximate  composition  5HgCl2,2Tl2S04  is  formed, 
but  no  double  decomposition  appears  to  take  place. 

A.  Freeman. 

Double  decomposition  in  the  absence  of  a 
solvent.  VIII.  Unusual  irreversible  system 
TlN03+KBr — >TDBr — ^KNG3,  A.  P.  Rost- 
kovski  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  S9 — 
107). — The  equilibrium  relations  are  described.  It 
has  been  found  that  the  reaction  goes  irreversibly  in 
the  direction  of  the  formation  of  thallous  bromide. 
The  critical  temperature  of  complete  miscibility  of 
the  components  is  535°.  Complex  formation  occurs 
only  in  the  case  of  potassium  nitrate  and  potassium 
bromide  :  the  compound  KN03,KBr  has  m.  p.  342° 
(decomp.).  A.  Freiman. 

Carbon  dioxide-carbon  monoxide  equilibrium 
over  copper.  F.  Halla  (Z.  anorg.  Chem.,  1929, 
180,  83 — 88).— The  equilibrium  pressure  for  the 
system  Cu20  ^2Cu+0*5O2  indicated  by  tho  experi¬ 
mental  data  of  Ishikawfa  and  Kimura  (A.,  1928,  246) 
is,  contrary  to  the  assumption  made  by  Brody  and 
Millner  (A.,  1927,  939),  much  less  than  the  pressure 
corresponding  with  the  equilibrium  2CuO  Cu20+ 
0*502  at  the  same  temperature.  By  means  of  the 
new  figures,  the  constant  for  the  equilibrium  2Cu-f* 
C02^Cu20+C0  between  200°  and  700°  has  been 
recalculated.  R.  Cutjiill. 

Heterogeneous  equilibrium  of  tungsten  and 
its  oxides  with  carbon  monoxide  and  carbon 
dioxide.  Z.  Shibata  (Tech.  Rep.  Tohoku,  1929, 
8,  129—144). — The  reduction  of  tungsten  trioxide  by 
mixtures  of  carbon  monoxide  and  dioxide  takes  place 
in  three  stages  through  the  intermediate  oxides 
W20g  and  W02;  between  each  oxide  and  the  next 
lower  and  between  W02  and  metal  there  is  a  limited 
series  of  solid  solutions.  The  constants  for  the 
successive  stages  of  equilibrium  have  been  determined. 

A.  R.  Powell. 

Heterogeneous  equilibrium  of  tungsten  and  its 
oxides  with  hydrogen  and  water  vapour  and  the 
dissociation  pressure  of  the  oxides.  Z.  Shibata 
(Tech.  Rep.  Tohoku,  1929,  8,  145 — 151), — Equations 
have  been  derived  which  express  the  equilibria  in  the 
successive  stages  of  the  reduction  of  tungsten  trioxide 
by  hydrogen,  and  the  dissociation  pressure  of  the  three 
oxides  of  tungsten  have  1mm  calculated.  The  heats 
of  formation  of  WO*  and  W03  are  respectively  138*2 
and  199-9  g.-caL  and  the  heat  of  the  reaction 
2WO2~r0  50*=W2Os  is  62-9  g.-cal.  These  values  are 
in  close  agreement  with  those  found  by  earlier  investig¬ 
ators.  A.  R.  Powell. 

Heat  of  dissociation  of  nitrogen-  J.  Kaplan 
(Proc.  Xat.  Acad.  SeL,  1929,  15,  226—229}.— 
Theoretical  Arguments  are  presented  in  mpport  of 
G  a  viola  (cf.  A..,  1928,  1075)  and  others,  that  the  heat 
of  dissociation  of  nitrogen  is  less  than  the  accepted 
value  of  11*4  volts.  The  value  9-0  volts  seems  to  be 
indicated,  X,  3L  Brick. 
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Specific  heats  of  sodium  and  potassium 
hydroxide  solutions  [at  18°J.  T.  W.  Richards 
and  L.  P.  Hall  (J.  Amer.  Chem.  Soc.,  1929,  51,  707— 
712). — Experiments  already  recorded  were  repeated 
and  extended,  the  results  previously  obtained  being 
confirmed  (cf.  Richards  and  Gucker,  A.,  1925,  ii, 
848;  Richards  and  Rowe,  A.,  1913,  ii,  920).  The 
method  of  determining  sodium  as  a  chloride  residue 
is  subject  to  error  on  account  of  the  retention  of 
water  by  the  crystals ;  only  fusion  of  the  salt  will 
remove  this  water.  Sodium  hydroxido  may  be 
completely  freed  from  potassium  by  two  crystallis¬ 
ations.  S.  K,  Tweedy. 

Heats  of  dilution  of  sodium  hydroxide,  acetic 
acid,  and  sodium  acetate,  and  their  bearing  on 
heat  capacities  and  heat  of  neutr alis ation .  T.  W. 
Richards  and  F.  T.  Gucker,  jun.  (J.  Amer.  Chem. 
Soc.,  1929,  51,  712 — 727). — The  method  previously 
described  was  improved  and  used  to  determine  the 
specific  heats  and  heats  of  dilution  at  16°  and  20°  of 
sodium  acetate,  sodium  hydroxide,  and  acetic  acid 
(Richards  and  Rowe,  A.,  1921 ,  ii,  3S0).  Dilution  of 
sodium  acetate  and  acetic  acid  is  attended  by  evolution 
of  heat ;  the  same  applies  to  sodium  hydroxide  at  con¬ 
centrations  below  1  mol.  of  salt  in  400  mols.  of  water, 
at  which  concentration  the  heat  of  dilution  changes 
sign.  Dilution  of  concentrated  acetic  acid  solutions  is 
accompanied  by  an  increase  in  heat  capacity.  The 
heat  of  neutralisation  of  acetic  acid  increases  with  the 
dilution,  but  for  all  acids  the  value  13,600  g. -cal. /mol. 
is  approached  at  infinite  dilution. 

S.  K.  Tweedy. 

Heats  of  dilution  and  heat  capacities  of  hydro¬ 
chloric  acid  solutions.  T.  W.  Richards,  R.  J. 
Mair,  and  L.  P.  Hall  (J.  Amer.  Chem.  Soc.,  1929,  51, 
727 — 730). — The  specific  heats  at  18°  and  the  heats 
of  dilution  at  16°  and  20°  of  some  hydrochloric  acid 
solutions  were  measured,  and  from  the  results  the 
specific  heats  at  other  dilutions  were  calculated.  The 
values  for  the  heats  of  dilution  substantially  agree 
with  those  previously  found  (cf.  Richards  and  Rowe, 
A.,  1920,  ii,  584).  S.  Iv.  Tweedy. 

Thermochemical  behaviour  of  weak  electro¬ 
lytes.  T.  W.  Richards  and  R.  J.  Mair  (J.  Amer. 
Chem.  Soc.,  1929,  51,  740 — 748). — The  heats  of 
dilution  of  citric  acid,  sodium  citrate,  and  the  two 
sodium  hydrogen  citrates  were  determined  over  a 
wide  range  of  dilution.  The  replacement  of  hydrogen 
by  sodium  does  not  produce  any  regular  effect  on  the 
heat  of  dilution,  and  the  latter  decreases  for  each  com¬ 
pound  as  the  ionisation  increases.  Each  replacement  of 
hydrogen  in  citric  acid  by  sodium  is  accompanied  by 
an  almost  regular  increase  in  the  loss  of  heat  capacity 
of  the  solution,  which  latter  quantity  seems  to  depend 
very  largely  on  the  degree  of  dissociation.  Contrary 
to  the  behaviour  of  strong  inorganic  acids,  the  heat 
capacities  of  the  solutions  decrease  as  hydrogen  is 
replaced  by  sodium.  The  heats  of  neutralisation  of 
citric  acid  and  the  two  hydrogen  citrates  are  recorded ; 
they  are  smaller,  and  their  temperature  coefficients 
are  smaller,  than  the  corresponding  values  for  strong 
acids.  S.  K.  Tweedy. 

Heats  of  dilution  and  specific  heats  of  barium 
and  calcium  chloride  solutions.  T.  W.  Richards 


and  M.Dole  (J.  Amer.  Chem.  Soc.,  1929,51,794 — 802). 
— The  specific  heats  increase  between  20°  and  25°.  As 
required  by  the  Debye-Hiickel  theory  (Bjerrum,  A., 
1926,  476),  both  calcium  and  barium  chlorides  have 
positive  heats  of  dilution  at  very  small  concentration. 
The  heats  of  dissolution  of  calcium,  strontium,  and 
barium  chlorides  show  a  regular  decrease  in  magnitude 
as  the  at.  wt.  of  the  metal  increases. 

S.  K,  Tweedy. 

Thermolysis  of  solid  salts  (Ludwig-Soret 
phenomenon).  H.  Reinhold  (Z.  physikal.  Chem., 
1929,  A,  141,  137 — 140). — Continuing  earlier  work  on 
thermo-electric  phenomena  in  solid  salts,  therm oly tic 
experiments  were  carried  out  with  mixed  crystals  of 
cuprous  and  silver  iodides.  C3dinders  containing 
25%  of  cuprous  iodide  and  75%  of  silver  iodide  were 
prepared  and  made  homogeneous,  being  heated  for 
some  time  at  250°  in  an  atmosphere  of  nitrogen.  Two 
cylinders  with  their  ends  in  contact  were  then  heated 
for  4  days  so  that  the  temperature  difference  between 
one  end  and  the  other  was  in  the  neighbourhood  of 
100—120°.  There  was  a  change  in  weight  of  the 
cylinders,  the  hotter  cylinder  becoming  heavier. 
The  total  weight  of  the  two  remained  unchanged. 
Ry  transposing  the  hot  and  cold  cylinders  the  change 
was  made  to  take  place  in  the  reverse  direction,  the 
cylinders  regaining  their  original  weights.  There  is 
an  exchange  of  ions  from  one  cylinder  to  the  other. 
Copper  ions  travel  with  the  temperature  gradient ; 
silver  ions  travel  against  it.  Hence  the  colder  cylinder 
will  become  lighter  as  the  silver  ions  are  replaced  by 
the  lighter  copper  ions.  In  the  case  of  silver  and 
copper  ions  with  their  abnormally  high  mobilities 
the  effect  is  considerable.  A,  J.  Mee. 

Superconducting  mixture  made  up  of  non¬ 
superconducting  elements.  W.  J.  de  Haas,  E. 

von  Aubel,  and  J.  Voogd  (Proc.  K.  Akad.  Wctcnsek. 
Amsterdam,  1929,  32,  226 — 230). — The  resistance  of  a 
eutectic  mixture  of  gold  and  bismuth  (17*9%  Au)  has 
been  determined  down  to  2*041°  Abs.  The  mixture 
appears  to  be  superconducting.  There  are  two 
possibilities.  In  the  first  place,  cither  gold  or  bismuth 
may  be  superconducting  at  very  low  temperatures, 
or,  secondly,  the  superconductivity  may  be  due  to 
impurities.  The  transition  point  from  ordinary  to 
superconduction,  however,  does  not  agree  with  that 
of  any  known  superconductor.  The  temperature- 
resistance  curve  has  tho  same  character  as  that  for 
ordinary  superconductors.  A.  J.  Mee. 

Variation  of  the  conductivity  of  coloured 
solutions  during  decolorisation.  N.  Zchodro  (J. 
Chim.  pliys.,  1929,  26,  117— 119).— The  electrical 
resistance  of  solutions  of  cyanine  and  of  gallocyanine 
in  benzene  decreases  when  the  solution  is  exposed  to 
light.  On  removing  the  source  of  light  the  resistance 
slowly  returns  to  its  initial  value.  Monochromatic 
light  is  effective  only  within  the  limits  of  the  absorp¬ 
tion  band  of  a  solution  of  cyanine  in  benzene. 

0.  J.  Walker. 

Conductometric  titrations  and  the  measure¬ 
ment  of  the  resistances  of  electrolytes  by  a 
visual  method.  G.  Jander  and  0.  Pfundt  (Z. 
Elektrochem.,  1929,  35,  206 — 20S). — An  alternating- 
current  method  is  described  which  dispenses  with  the 
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use  of  a  telephone  and  the  adjustment  of  the  position 
of  the  sliding  contact  on  the  wire  of  the  Wheatstone 
bridge  at  each  stage  of  the  titration.  In  this  method 
the  sliding  contact  is  first  placed  in  a  suitable  position 
and  a  transformer  is  inserted  in  the  position  normally 
occupied  by  the  telephone.  A  “  thermocross  ”  is 
placed  in  the  secondary  circuit  of  the  transformer  and 
is  also  included  in  the  circuit  of  a  mirror-galvanometer. 
The  variation  in  current  produced  in  the  main  Wheat¬ 
stone  bridge  circuit  by  the  addition  of  reactant  to  the 
titration  cell  results  in  the  heating  of  the  **  cross  ”  in 
the  galvanometer  circuit,  giving  rise  to  a  thermo¬ 
electric  current,  which  causes  the  galvanometer  needle 
to  be  deflected  in  such  a  way  that  the  deflexion  bears 
a  simple  relation  to  the  conductivity  of  the  liquid 
undergoing  titration.  Details  are  also  given  of  tho 
procedure  to  be  adopted  to  use  the  apparatus  as  a 
null-point  instrument  for  the  exact  measurement  of 
conductivity.  H.  T.  S.  Britton. 

Electrode  potential  of  nickel.  II.  Effect  of 
occluded  hydrogen  on  the  electrode  potential  of 
nickel.  III.  Mechanism  of  the  reactivation  of 
the  passive  state  of  nickel.  K.  Murata  (Tech. 
Rep.  Tohoku,  1929,  8,  71—82,  83— 94).— II. 
Prolonged  cathodic  polarisation  of  nickel  in 
dilute  sulphuric  acid  solution  causes  a  slight 
decrease  in  the  initial :  value  of  the  E.31.F.  of  the 
cell  Ni|NiS04(0*05i¥)||KCl(0‘lW),Hg2CL2|Hg ;  the  de¬ 
crease  is  attributed  to  the  introduction  of  traces  of 
free  acid.  The  potential  of  a  nickel  electrode  in 
an  atmosphere  of  nitrogen  and  hydrogen  is  tho  same 
as  that  in  nitrogen.  These  results  indicate  that 
occluded  hydrogen  has  no  effect  on  the  potential  of 
nickel ;  the  true  value  of  this  potential  can  be  deter¬ 
mined  only  in  the  complete  absence  of  oxygen,  how¬ 
ever,  as  even  traces  of  oxygen  reduce  the  potential  by 
30  millivolts. 

III.  Tho  reactivation  of  passive  nickel  eleetrodos  by 
hydrogen  is  explained  on  the  assumption  that  nickel 
acts  as  a  catalyst  in  the  combination  of  hydrogen  and 
oxygen.  From  thormodynamic  considerations  the 
equilibrium  conditions  in  the  nickel  half  cells  have 
been  deduced  to  be  such  that  tho  activity  product 
(%iX  $-oh)  reaches  the  solubility  product  of  nickel 
hydroxide  when  the  partial  pressure  of  hydrogen  is 
0*22  atm.  The  free  energies  of  several  reactions  in 
the  system  nickel-oxygen-hydrogen  have  been 
determined.  A.  R.  Powell. 

E.M.F.  of  silver-silver  chloride-calomel  cells. 
W,  M.  Mazel  (Amer.  Eleetrochcm.  Soc.,  May  1929. 
Advance  copy,  S  pp.). — The  dependence  of  the 
potential  of  the  silver-silver  chloride  electrode  on  the 
mode  of  preparation  of  the  silver  and  tho  silver 
chloride  has  been  investigated.  Coarsely  crystalline 
silver  prepared  by  electrolysis  of  a  20%  silver  nitrate 
solution  shows  a  more  positive  potential  against  silver 
nitrate  solution  than  silver  prepared  in  other  ways  and 
this  potential  is  unchanged  by  heating  at  400 — 500°, 
whereas  other  samples  all  change  in  potential  on  such 
treatment.  Of  several  preparations  of  silver  chloride 
the  least  soluble  was  that  made  by  fusing  a  carefully 
washed  sample.  Using  the  coarsely  crystalline 
electrodeposited  silver  and  the  least  soluble  prepar¬ 
ation  of  silver  chloride,  the  E.M.F.  of  the  cell 


Hg| Hg2Cl2 ,0 *  1 A-KC1 , AgCl| Ag  is  0-0466  volt  at  25° 
and  is  reproducible  to  0*1  millivolt.  Values  as  low  as 
0-0422  volt  were  obtained  with  silver  chloride  pre¬ 
pared  in  other  ways.  H.  J.  T.  Ellingham. 

E.M.F.  of  the  reversible  cell  in  a  non-aqneous 
solution.  T.  Yoshida  (Sci.  Rep.  Tohoku,  1928, 
7,  1279— 1287).— Reversible  cells  of  the  type  Cd 
amalgam|saturatcd  solution,  CdI2|HgI|Hg  were  pre¬ 
pared  with  water,  acetone,  methyl,  ethyl,  and  propyl 
alcohols  as  solvents.  Measurements  at  various 
temperatures  show  that  the  E.M.F .  is  independent  of 
tho  solvent.  C.  J.  Smithells. 

Solubility  of  galena  and  some  lead  con¬ 
centration  cells.  L,  F.  Nims  and  W.  D.  Bonner 
(J.  Physical  Chem.,  1929,  33,  586— 590).— The 
E.M.F.  of  cells  of  tho  typo  Pb(Hg)|PbX2  (sat.), 
PbY2  (sat.)|Pb(Hg)  have  been  determined  at  25°. 
When  X  and  Y  respectively  are  Cl  and  Br,  Cl  and  I,  Br 
and  I,  Cl  and  0*oSO4,  Br  and  0*5S04, 1  and  0*5S04,  and 
0*5S04  and  S,  tho  E.M.F.  are  0*0077,  0-0495,  0-0420, 
0-1030,  0*0955,  0-0530,  and  0-0670  volt,  respectively. 
For  the  first  three  cells,  the  observed  values  agree 
with  those  calculated ;  from  tho  value  of  the  last',  the 
solubility  of  galena  is  found  to  be  approximately 
0-94  X  10~6  g.-mol./lOOO  g.  of  water  at  25°. 

L.  S.  Theobald. 

Reversible  JS.M.F.  of  electrolysis.  J.  Yijiller- 
moz  (Compt.  rend.,  1929, 188, 1098— 1099).— The  P.D. 
between  2Ar-sulphurie  acid  and  a  platinum  electrode 
polarised  negatively  with  a  current  density  of  0-2 — 
2-0  milliamp./em.2  has  been  determined  at  the  instant 
of  interruption  of  the  current  and  for  tho  first  half 
second  of  spontaneous  depolarisation.  Interruption 
produces  no  instantaneous  variation  in  P.D.  unless 
it  is  accompanied  by  a  static  discharge  across  tho 
electrode-electrolyte  contact,  when  the  variation 
increases  with  the  intensity  of  tho  discharge.  Tho 
resulting  depolarisation  curves,  which  arc  divisible  into 
two  types  each  tending  asymptotically  towards  the 
same  straight  line,  indicate  that  normal  depolarisation 
is  the  superposition  of  an  electrostatic  and  a  chemical 
effect.  J.  Grant. 

Electrochemical  behaviour  of  substances  in 
very  dilute  solutions.  F.  Joliot  (Compt.  rend., 

1 929,  188,  1106 — 1108). — The  rate  of  deposition  of 
small  quantities  of  substances  from  dilute  solutions 
may  be  measured  continuously  by  means  of  a  photo¬ 
electric  cell  from  the  increase  in  optical  density  of  a 
glass  cathode  on  which  a  transparent  deposit  of  gold 
or  platinum  (20 — 40  in  thickness)  is  produced  by 
cathodic  sputtering.  If  i  is  tho  cell  current,  x  the 
thickness  of  metal  deposited,  and  A  and  B  arc  con¬ 
stants,  log  i^-A—Bx.  The  deposition  potentials  of 
bismuth  and  tellurium  were  determined,  and  the 
method  was  shown  to  be  capable  of  detecting  a  change 
in  weight  of  the  deposit  of  10~7  g.  J.  Grant. 

Kucera?s  anomalies  in  electrocapillary  curves. 

P.  Herasymenko  (Chcm.Listy,  1929, 23, 121 — 124). — 
Polemical  against  Teigo  (this  vol.,  402). 

R.  Truszkowski. 

Photo-voltaic  cells  with  silver-silver  bromide 
electrodes.  I.  W.  Vanselow  and  3.  E.  Sheppard 
(J.  Physical  Chem.,  1929,  33,  331— 353).— Photo- 
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voltaic  cells  of  Ag|AgBr  electrodes  in  solutions  of 
potassium  bromide  have  been  studied  using  a  new 
vacuum  tube  voltmeter  which  is  described.  The 
shape  of  the  P.D  -time  curves  depends  on  the  thick¬ 
ness  of  the  silver  bromide  la}rer  and  on  the  crystal  size 
of  the  bromide  particles,  but,  in  general,  the  curve  is 
the  resultant  of  an  initial  negative  effect  super¬ 
imposed  on  a  positive.  The  E.M.F*  between  the 
illuminated  and  dark  electrodes  increases  with  an 
increase  in  concentration  of  the  potassium  bromide 
solution  surrounding  the  electrodes.  The  results  are 
explained  by  an  extension  of  the  hypothesis  of 
Sheppard  and  Trivelli  (cf.  B.,  1922,  79a)  and  Fajans 
and  Frankenburger  (A.,  1923,  ii,  109)  in  terms  of 
the  liberation  of  electrons  and  bromine  atoms  from 
bromide  ions  on  absorption  of  light.  This  is  sup¬ 
ported  by  experiments  in  which  the  positive  effect 
shown  in  the  P.Z)  .-time  curves  has  been  suppressed 
and  the  negative  effect  made  more  pronounced  by  the 
addition  of  bromine  acceptors.  The  positive  effect 
is  also  shown  to  be  similar  to  that  produced  by 
allowing  bromine  to  diffuse  through  the  silver  bromide 
layer  to  the  silver.  The  preparation  of  trustworthy 
silverjsilver  bromide  electrodes  is  described. 

L.  S.  Theobald. 

Electrolytic  polarisation.  VII.  Complex 
cyanides  :  (a)  silver.  VIII.  Complex  cyanides  : 
(6)  copper.  S.  Glasstone  (J.C.S.,  1929,  690 — 702, 
702 — 713 ;  cf.  A.,  1927,  422). — VII.  The  variation 
with  current  density  of  the  cathode  potential  and 
current  efficiency  for  the  deposition  of  silver  from 
solutions  of  silver  cyanide  in  sodium  cyanide  solutions 
with  a  silver  cathode  and  a  platinum  anode  has  been 
investigated.  When  equivalent  amounts  of  the  two 
cyanides  are  present,  the  cathode  potential  increases 
fairly  rapidly  with  increasing  current  density,  since, 
as  is  shown  by  measurements  of  the  static  electrode 
potential,  the  potential  at  the  equivalence  point  varies 
considerably  with  slight  variations  in  the  ratio  of 
silver  ions  to  cyanide  ions.  If,  on  the  other  hand,  an 
excess  of  alkali  cyanide  is  present,  the  cathode 
potential  does  not  at  first  change  very  much  with 
rise  in  current  density,  for  in  such  solutions  the  static 
electrode  potential  is  much  less  sensitive  to  variations 
in  the  relative  amount  of  silver.  In  all  solutions, 
with  increasing  current  density  a  state  is  ultimately 
reached  in  which  silver  ions  are  deposited  as  rapidly 
as  they  are  brought  up  to  the  electrode  by  diffusion 
and  other  processes.  Further  increase  causes  dis¬ 
charge  of  hydrogen  ions  on  the  electrode,  resulting 
in  the  efficiency  dropping  below  100%,  but  owing  to 
overvoltage  effects  gas  is  not  evolved  until  a  con¬ 
siderably  higher  potential  is  reached.  Raising  the 
temperature  or  stirring  the  solution  increases  the 
maximum  current  density  for  100%  efficiency,  whereas 
diluting  the  solution  has  the  opposite  effect.  Substi¬ 
tution  of  potassium  cyanide  for  sodium  cyanide  has 
no  material  influence  on  the  results.  Addition  of 
alkali  carbonate  renders  the  electrode  potential  for 
the  higher  current  densities  somewhat  more  negative, 
but  the  effect  seems  to  be  due  mainly  to  the  altered 
cathodic  environment ;  under  the  conditions  used 
technically  the  carbonate  would  have  little  influence. 
The  electrodeposition  of  silver  from  argent  ©cyanide 
solutions  is  best  explained  by  assuming  the  presence 


in  solution  of  complex  cations  such  as  Ag„0N*  ami 
AggOIST*,  which  on  discharge  at  tho  eathodo  break 
down  into  neutral  silver  atoms  and  cyanide  and  silver 
ions. 

VIII.  Electrometric  titration  of  cuprous  cyanide 
with  sodium  cyanide  using  a  copper  electrode  indicates 
that  the  cuprocyanido  solution  contains  both  Cu(CNV 
and  Cu(CN)3"  ions  in  comparablo  amounts,  which 
agrees  with  the  observation  that  about  1*5  equivalents 
of  alkali  cyanide  are  required  to  dissolve  1  equivalent 
of  cuprous  cyanide.  Similar  results  are  obtained 
using  potassium  cyanide  instead  of  sodium  cyanide. 
When  sodium  cuprocyanido  solutions  arc  electrolysed 
with  a  copper  cathode,  the  cathodic  potential 
increases  quite  rapidly  with  increase  in  current 
density,  since  the  static  electrode  potential  also 
increases  rather  rapidly  with  decrease  in  the  ratio  of 
copper  to  cyanide  when  this  is  below  about  1  : 2. 
The  current  efficiency  for  the  deposition  of  copper  is 
almost  always  below  100%,  largely  because  the 
reversible  copper  potential  soon  becomes  more  negative 
than  the  reversible  potential  for  hydrogen  evolution. 
Stirring  the  solution  much  reduces  tho  polarisation 
and  increases  the  efficiency,  indicating  that  tho  com¬ 
plex  ions  present  dissociate  rapidly,  a  view  which 
accords  with  the  relatively  slight  effect  of  riso  in 
temperature.  The  solution  probably  contains  com¬ 
plex  cations  such  as  Cu2CN'  and  Cu3CN'\  which  oil 
discharge  at  the  cathode  yield  copper.  Potassium 
cuprocyanido  solutions  give  results  similar  to  tho 
foregoing.  II.  Cuthill. 

Inflammability  of  hydrogen.  VII.  Dew 
point,  density,  and  range  of  inflammability  of 
treated  hydrogen.  Y.  Tanaka  and  Y.  Naoai 
(Proc.  Imp.  Aead.  Tokyo,  1929,  5,  80 — 81 ;  cf.  A., 
1928,  847).— Density,  dew  point,  and  range  of  inflam¬ 
mability  values  for  hydrogen  treated  with  various 
explosion  suppressors  are  tabulated.  Tin  tetramethyi 
is  considered  to  Jae  the  best  explosion  suppressor  for 
hydrogen  to  be  used  in  airships.  Methyl  selcnide  and 
ethyl  bromide  are  also  good,  but  ethyl  ether  and 
acetone  are  not  suitable.  O.  J.  Walker, 

Combustion  of  rigidly  dried  carbon  monoxide- 
oxygen  mixtures.  W.  A.  Bone  (Nature,  1929, 123, 
644). — Explanatory.  A.  A.  Eldribge. 

Thermal  formation  of  hydrogen  chloride. 
J.  A.  Christiansen  (Z.  physikal.  Chem.,  1929,  B, 
2,  405 — 127). — The  formation  of  hydrogen  chloride 
from  its  elements  in  the  dark  is  investigated.  A  new 
tvpe  of  micro-burette  used  in  the  work  is  described, 
and  it  is  mentioned  that  in  an  electrical  thermo¬ 
regulator  with  iron-mercury  contact  the  iron  must  be 
negative.  The  velocity  of  tho  reaction  at  200°  is 
practically  independent  of  the  hydrogen  pressure  at  a 
definite  oxygen  pressure,  approximately  proportional 
to  the  chlorine  pressure,  and  inversely  proportional 
to  the  oxygen  pressure.  The  theory  of  the  reaction 
is  also  considered.  The  Nernst  atom-chain  mechanism 
can  be  used  to  interpret  the  results  obtained  if  it  is 
assumed  that  the  reaction  chains  begin  only  on  the 
walls  of  the  vessel.  Various  phenomena,  especially 
the  low-temperature  coefficient  of  the  reaction, 
support  this  assumption.  It  may  also  explain,  in 
part,  the  differences  between  the  results  of  some 
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earlier  experiments,  The  presence  of  hydrogen 
chloride  appear#  to  inhibit  the  reaction  somewhat. 
The  effect  of  bromine  on  the  reaction  was  also  studied. 
An  Pol&ay?  and  others  have  already  observed,  bromine 
does  not  inhibit  the  thermal  formation  of  hydrogen 
chloride.  A.  J.  Hkk. 

Reaction  of  atomic  hydrogen  with  hydro¬ 
carbons,  H,  S.  Taylor  and  lb  G.  Hill  (Z. 
phyaikal,  Chcm,,  J929,  B,  2,  449 — 450}. — Ethylene 
with  an  excess  of  hydrogen  and  in  the  presence  of 
excited  mercury  atoms  gives  practically  entirely 
ethane.  If,  however,  relatively  high  concentrations 
of  ethylene  are  used,  the  saturated  hydrocarbons 
formed  are  more  complex.  The  reaction  may  also 
furnish  liquid  condensation  products  of  the  com¬ 
position  (CJH2)r#*  Methane  is  also  formed  and  is  acted 
on  by  hydrogen  atoms  under  the  influence  of  excited 
mercury  atoms.  The  effect  of  atomic  hydrogen  on 
the  saturated  hydrocarbons  varies  with  the  mol.  wt., 
being  the  more  rapid  the  greater  is  the  mol.  wt.  The 
velocity  of  the  reaction  between  ethylene  and  hydrogen 
m  accelerated  considerably  by  increase  in  the  hydrogen 
atom  concentration,  other  things  being  equal.  The 
reaction  is  therefore  started  by  hydrogen  atoms. 
With  large  excess  of  ethylene,  acetylene  is  formed  in 
considerable  quantity,  but  with  excess  of  hydrogen  no 
acetylene  is  formed.  The  results  are  not  in  complete 
agreement  with  those  of  Bonhoeffer  and  Harteck 
(this  vol.,  409),  which  could,  however,  be  repeated  at 
low  pressures  and  with  large  excess  of  hydrogen.  The 
pressures  used  in  the  present  work  were  up  to  atmo¬ 
spheric,  and  under  these  conditions  all  possible  kinds 
of  reaction  product  are  formed.  A.  J.  Mee. 

Low-temperature  oxidation  of  hydrocarbons. 
I.  Pressure-temperature  curves  of  amylene- 
oxygen  mixtures.  J.  S.  Lewis  (J.C.S.,  1929,  759— 
767 }. — Pressure-temperature  curves  of  mixtures  of 
amylene  and  oxygen  show  that  a  slight  chemical  action 
occurs  up  to  220—230°,  followed  by  a  more  vigorous 
reaction  up  to  237—241°  which  is  characterised  by  a 
fall  of  pressure  to  a  minimum  varying  with  the  concen¬ 
tration  of  the  gases  in  the  mixture.  Continued  heating 
above  the  point  of  minimum  pressure  results  in  a 
rapid  increase  in  pressure  due  to  the  oxidation  of 
products  formed  in  the  preceding  stage.  Tlie  curves 
in  this  oxidation  region  are  comparable  with  those  of 
the  paraffins  (ef.  Brunner  and  Rideal,  A.,  1928,  1350}. 
The  reaction  products  in  the  case  of  amylene  appear 
to  be  primarily  peroxides,  the  rate  of  formation  of 
which  is  increased  by  a  rise  in  temperature,  which  also 
increases  their  rate  of  decomposition  into  aldehydes 
etc.  which  polymerise  and  so  account  for  the  fall  in 
pressure.  At  temperatures  above  the  minimumpoints 
in  the  curves  the  unstable  compounds  present  set  up 
chain  reactions  and  rapid  oxidation.  This  oxidation 
can  be  accelerated  by  the  presence  of  catalysts  such 
as  pumice  or  active  charcoal,  which  cause  detonation 
at  the  critical  point  in  the  curves.  Inhibitors  such  as 
lead  tetraethyl  almost  eliminate  the  contraction  part 
of  the  curve.  These  results  suggest  that  the  second 
step  in  the  combustion  of  a  paraffin  hydrocarbon  is 
the  oxidation  of  the  primarily-formed  unsaturated 
compound  to  a  readily  decomposed  peroxide  the 
energy  of  decomposition  of  which  assists  the  further 


oxidation  of  the  aldehydes  formed  during  its  decom¬ 
position.  A.  R.  Powell. 

Kinetics  of  the  oxidation  of  organic  compounds 
by  bromine.  I.  Action  of  bromine  on  oxalic 
acid.  E.  Josefowicz  (Bull.  Acad.  Polonaise,  1929, 
A,  39— 63).— See  A.,  1928,  715. 

U nimoleeular  reaction  in  aqueous  solution 
which  can  3be  followed  thermometrically, 
W.  O.  Roth  (Z.  Elektrochem.,  1929,  35,  186— 
189). — Dihydroxyaceione  undergoes  a  keto-enol trans¬ 
formation.  When  freshly-distilled  dihydroxyaeet- 
one  was  burnt  its  heat  of  combustion  was  381G*3± 
0*7  g.-eaL  per  g.,  but  on  keeping  this  value  became 
slowly  diminished.  This  transformation  readily  takes 
place  in  aqueous  solution  and  if  placed  in  a  calorimeter 
its  course  may  be  followed  by  observing  the  variations 
in  temperature  with  a  Beckmann  thermometer  with 
time.  Calculations  based  on  the  corrected  tem¬ 
peratures  showed  the  reaction  to  be  unimoleeular. 
The  rate  depends  on  the  age  of  the  preparation ;  thus 
a  freshly-distilled  product  underwent  a  50%  change 
in  0*5  min.,  whilst  an  old  sample  suffered  about  30% 
transformation  in  that  time.  The  heat  of  the  keto- 
enol  change  is  about  +043  kg, -cal.  per  mol. 

H.  T.  S.  Bbittok, 

Nitric  acid.  IV.  System  nitric  acid-nitrous 
acid  during  oxidation.  Activation  of  nitric 
acid.  A.  Klemeng  and  L.  Klima  (Z.  anorg.  Chem., 
1929, 179,  379— 412).— The  nitric  acid  in  an  aqueous 
solution  of  nitric  and  nitrous  acids  possesses  towards 
the  stannous  ion  a  definite  oxidising  power,  which, 
however,  gradually  falls  to  zero;  on  dilution  the 
oxidising  value  again  increases.  This  effect  is 
ascribed  to  the  production  of  activated  nitric  acid 
according  to  the  equation  3HN02  HNOa  )  2NO+ 
HaO ;  decomposition  of  the  activated  acid  follows  the 
unimoleeular  law.  A  direct  relationship  between 
reaction  and  activation  has  thus  been  established. 

H.  T\  Gillbe. 

Velocity  of  hydrolysis  of  esters  and  lactones 
by  sodium  hydroxide  in  mixtures  of  two  and 
three  solvents.  J.  E.  M.  Catfdri  (Rec.  trav.  chim., 
1929,  48,  422—460;  ef.  Tasman,  A.,  1928,  138). — 
The  velocity  of  ring-opening  of  phthalide  by  sodium 
hydroxide  at  25°  in  water  and  mixtures  of  water  and 
methyl  alcohol,  water  and  ethyl  alcohol,  water  and 
acetone,  and  water,  ethyl  alcohol,  and  ether  was 
determined.  In  general  the  addition  of  an  organic 
solvent  decreases  the  velocity,  except  in  the  case  of 
acetone,  when  a  minimum  is  reached.  The  velocity 
of  hydrolysis  of  ethyl  acetate  by  sodium  hydroxide 
at  25°  in  water  and  in  mixtures  of  water  and  ethyl 
alcohol,  water  and  methyl  alcohol,  water  and  acetone, 
and  water,  ethyl  alcohol,  and  ether,  and  also  of  methyl 
acetate  in  a  mixture  of  methyl  alcohol  and  "water,  was 
also  determined-  The  hydrolysis  curves  for  the  esters 
and  phthalide  were  drawn  and  were  found  to  agree 
fairly  well.  A,  Freman. 

Velocities  of  esterification  of  alcohols  in  formic 
acid.  A*  K att, ax  and  G.  Bruxxer  (Monatsh., 
1929.  51,  334—368). — The  velocity  of  the  uncatalysed 
esterification  of  fort-butyl  and  isopropyl  alcohols, 
gly c olm onof ormi n ,  and  glycerol- zy-diformin  in  formic 
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acid  containing  various  concentrations  of  water 
(wt  0*1 — T2  inols. /litre),  and  in  some  cases  with 
hydrogen  chloride  catalysis,  has  been  determined  at 
25°  and  15°.  Tho  progress  of  the  esterification  was 
followed  by  the  increase  in  the  f.-p,  depression  of  the 
mixture.  The  values  of  the  coefficients  ht+k2w  and 
k}  (A*x = esterification  coefficient,  £2= hydrolysis  co¬ 
efficient)  for  a  reversible,  unimolccular  reaction  arc 
calculated  and  arc  expressed  by  intrnpolation 
formula  as  functions  of  w.  In  tho  uncatalysed 
reaction  the  effect  of  the  concentration  of  water  is 
greatest  with  teri.-butyl  alcohol  and  least  with  tho 
secondary  alcohols,  an  increase  in  w  from  0*30  to 
1*37  mols. /litre  depressing  the  value  of  &x+fc2t0  and  kx 
by,  respectively, 46%and43%withthetertiary  alcohol, 
15%  and  11%,  and  21%  and  20%,  respectively,  for 
isopropyl  alcohol  and  glyceroldiformin,  and  30%  and 
25%  with  glycolmonofonnin.  The  velocity  of  esteri¬ 
fication  is  greatest  with  isopropyl  alcohol,  the  values 
of  ij+Iye  and  k1  for  tert. -butyl  alcohol  with  almost 
anhydrous  formic  acid  being,  respectively,  64%  and 
51%  (to=0‘3)  and  41%  and  32%  (10=1*37)  of  the 
corresponding  values  for  isopropyl  alcohol.  With 
glycolmonoformin  the  velocity  of  esterification  at 
0*3  is  slightly  loss,  and  at  t0=l*37,  slightly 
higher,  than  that  of  iert. -butyl  alcohol,  whilst  the 
value  of  the  velocity  coefficient  for  glyeerol-ay-diformin 
is  only  about  0*1  of  that  for  isopropyl  alcohol,  tho 
effect  of  substitution  of  the  two  methyl  groups  by  the 
group  CBL,*02CH  being  very  great.  The  presence  of 
0*0085  mol. /litre  of  hydrogen  chloride  quadruples  tho 
velocity  of  esterification  in  the  caso  of  glycerol  - 
diformin,  and  doubles  it  with  the  other  alcohols 
studied,  whence  it  is  concluded  that  steric  effects 
play  less  part  in  the  catalysed  than  in  the  uncatalysed 
esterification.  Tho  mean  values  (for  w =0*30— 1*37) 
of  the  temperature  coefficients  of  kx-\-k2w  and  kx 
between  15s  and  25°  are,  respectively,  3*2  and  3*5  lor 
the  uncatalysed  esterification  with  JerA.-butyl  alcohol, 
and  2*4  and  2*5  for  catalysis  with  Q*00S5 — OGl£r- 
hydrogen  chloride  {10  ===0*22),  The  degree  of  esteri¬ 
fication  is  70 — S0%  with  teri. -butyl  alcohol  and 
glyceroldiformin,  80—90%  with  glycolmonoformin , 
and  92 — 100%  with  isopropyl  alcohol.  Tho  signi¬ 
ficance  of  tho  results  is  discussed.  J.  W»  Baker. 

Oxidation  [by  potassium  permanganate]  of 
benz-o-toluidide  at  a  benzene-water  interface 
with  special  reference  to  the  temperature 
coefficient  of  the  reaction  rate.  L.  S.  Kassel  and 
N.  K.  Schaffer  (J.  Amer.  Chem.  Soc.,  1929,  51, 
965 — 974). — The  kinetics  of  the  above  reaction,  which 
is  influenced  by  tho  rate  of  stirring  and  tho  presence 
of  some  catalyst,  was  investigated  at  15 — 45°.  The 
activation  energy  increases  with  temperature,  indicat¬ 
ing  that  more  than  one  reaction  is  occurring.  The 
temperature  coefficient  is  2;  Bell  (A.,  1928,  848) 
found  13  for  this  quantity.  The  mechanism  suggested 
by  Bell  is  not  in  disagreement  with  the  data,  but 
other  mechanisms  are  possible,  S.  K.  Tweedy. 

Decomposition  of  triphenylacetic  acid  by 
sulphuric  acid,  H.  R.  Dittmar  (J.  Physical  Chem,, 
1929,  33,  533 — 556). — The  decomposition  of  tri¬ 
phenylacetic  acid,  in  the  form  of  its  sodium  salt,  by 
sulphuric  acid  has  been  investigated  by  means  of 


measurements  of  the  rate  of  evolution  of  carbon 
monoxide.  The  reaction  is  unimolccular  and  at  12° 
&=30*7xl0~3.  Water  inhibits  tho  reaction  and  its 
effect  can  be  represented  by  the  equation  log  k  x  103= 
— 0*544Jf +3*4688.  Sodium  and  potassium  sulphates, 
acetic,  benzoic,  o-toluic,  and  crotonic  acids,  phenol, 
acetone,  cliinetliylpyroiic,  p-cresol,  and  acetophenone 
also  act  as  inhibitors ;  in  general,  the  inhibitory  effect 
increases  exponentially  with  an  increase  in  concen¬ 
tration  and  the  inhibitors  form  an  additive  compound 
with  the  sulphuric  acid.  Hydrogen  chloride  in  low 
concentration  has  no  effect  on  k ,  but  phosphoric  acid 
at  high  concentration  slightly  inhibits  the  reaction. 
Although  the  temperature  coefficients  arc  affected 
irregularly  by  the  presence  of  inhibitors,  &2- /A:1- =2 
approx.  Indirect  evidence  of  tho  formation  of  an 
additive  compound  between  triphenylacetic  and 
sulphuric  acids  has  been  obtained  and  leads  to  an 
explanation  of  the  decomposition  based  on  the 
formation  of  an  intermediate  unstable  additive  com¬ 
plex,  and  the  effect  of  inhibitors  may  be  to  disturb 
tho  equilibrium  of  the  reaction  by  which  this  complex 
is  formed.  The  results  support  Taylor’s  theory  of  the 
mechanism  of  negative  catalysis.  The  relative  ease 
with  which  sulphuric  acid  decomposes  oxalic,  formic, 
malic,  or  triphenylacetic  acid  is  given  by  the  critical 
increments  of  the  reactions,  and  the  similarity  of 
these  decompositions  is  pointed  out,  with  the  sugges¬ 
tion  that  the  mechanism  in  each  case  is  practically 
the  same.  Sodium  triphmylaceiale  monohydrak 
forms  efflorescent  needles.  The  additive  compound, 
CPh3*  OH  ,4H2S  04 ,  has  been  isolated  during  a 
concentration-temperature  study  of  the  system 
triphenylcarbinol-sulphurie  acid.  The  solubility  of 
triphenylacetic  acid  in  acetic  acid  at  25°  has  also  been 
determined.  L.  S.  Theobald. 

Reactions  with  very  large  apparent  temper¬ 
ature  coefficients.  L.  S.  Kassel  (J.  Amer.  Chem. 
Soc.,  1929,  51,  1136— 1145).— Examination  of  the 
available  data  in  light  of  the  author’s  reaction  rate 
theory  (A,,  1928,  715;  Rice  and  Ramsperger,  ibid., 
484)  indicates  that  the  dehydration  of  calcium 
carbonate  hexahydrate  in  presence  of  liquid  water  is 
not  a  single  reaction.  Tho  experimental  results  can 
be  accounted  for,  however,  on  the  basis  of  the  general 
reaction  rate  theory  on  the  supposition  that  the 
change  occurs  in  a  series  of  steps  (perhaps  5).  If  tho 
temperature  coefficients  of  the  intermediate  dis¬ 
sociation  reactions  are  assumed  to  be  about  3,  and 
those  of  the  association  reactions  to  be  about  1*5, 
then  the  observed  abnormal  temperature  coefficient 
of  12  is  accounted  for. 

The  abnormal  temperature  coefficients  of  the 
decomposition  of  menihyl  and  bornyl  benzene- 
sulphonates  in  organic  solvents  (Patterson  and 
McAlpiue,  ibid.,  1253)  are  due  to  autocatalysis  by  tho 
acid  formed  during  the  decomposition  together  with 
an  accompanying  homogeneous  uncatalysed  reaction 
and  a  heterogeneous  catalysed  reaction  ( 1  wall 
reaction).  The  nature  of  the  solvent  influences  tho 
predominance  of  one  or  other  of  the  first  two  of  these 
reactions,  according  as  it  forms  complexes  with 
hydrogen  ions  or  not,  and  according  to  its  electric 
moment.  S.  K.  Tweedy. 
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Kinetics  of  the  dissolution  of  aluminium  and 
cadmium  in  hydrochloric  acid.  K.  Jabeczynski, 
E.  Hermanowicz,  and  H.  Wajchselfisz  (Z.  anorg. 
Chem.,  1929,  180,  184 — 192). — The  rates  of  dis¬ 
solution  of  aluminium  and  of  cadmium  in  hydrochloric 
acid  are  independent  of  the  rate  of  stirring.  The 
temperature  coefficients  are  2*26  and  2*02,  respectively. 
The  dissolution  process  is  therefore  purely  chemical 
and  is  not  dependent  on  diffusion.  In  the  case  of 
aluminium,  the  rate  of  dissolution  is  directly  pro¬ 
portional  to  the  acid  concentration.  Dissolution  is 
considered  to  take  place  by  the  following  stages  : 
Al+HWT+H ;  Ar+H‘=Ar +H ;  A  Y'+W= 
ATM+H;  2H=H2.  The  velocity  of  the  first  stage  is 
the  lowest  and  is  the  velocity  which  is  measured. 
If  aluminium  is  activated  by  means  of  mercuric 
chloride  it  reacts  much  more  readily  with  hydro¬ 
chloric  acid,  and  the  reaction  is  converted  into  a  true 
diffusion  process.  0.  J.  Walker. 

Velocity  of  dissolution  of  tin  and  some  tin- 
copper  alloys  in  acids.  M.  Centnerszwer  (Z. 
physikal.  Chem.,  1929,  A,  141,  167 — 179). — Tin  will 
only  dissolve  with  measurable  velocity  in  hydro¬ 
chloric  acid  of  concentration  greater  than  6Ar.  The 
reaction  is  complicated,  the  velocity  indicating  that 
it  is  of  the  fourth  order.  The  effect  of  stirring  and  of 
temperature  on  the  velocity  was  determined.  Diffu¬ 
sion  had  only  a  subordinate  effect  on  the  velocity  of  dis¬ 
solution.  The  temperature  coefficient  of  the  reaction 
is  comparable  with  that  for  the  dissolution  of  cadmium 
in  hydrochloric  acid,  which  is  a  fourth  order  reaction. 
Alloys  of  tin  and  copper  dissolved  more  readily  than 
tin  itself,  but  only  the  tin  went  into  solution,  leaving 
behind  the  copper,  or  a  compound  of  copper  and  tin. 
This  increase  in  velocity  is  due  to  local  action,  and  the 
reaction  is  accelerated  by  stirring.  A.  J.  Mee. 

Kinetics  of  the  contact  sulphuric  acid  process 
and  modern  views  on  adsorption.  M.  Boden- 
STEJN.—Seo  B.,  1929,  354. 

Influence  of  nitrogen  peroxide  on  the  combin¬ 
ation  of  hydrogen  and  oxygen.  H.  W.  Thompson 
and  C.  N.  Hinshelwood  (Proc.  Roy.  Soc.,  1929,  A, 
124,  219 — 227). — The  accelerating  effect  of  traces  of 
nitrogen  peroxide  on  the  union  of  hydrogen  and 
oxygen  has  been  further  investigated  (cf.  Gibson  and 
Hinshelwood,  A.,  1928,  1334),  with  the  object  of 
constructing  a  definite  theory  of  the  mechanism  of  the 
reaction.  A  study  of  the  influence  of  temperature, 
pressure,  proportion  of  oxygen  to  hydrogen,  presence 
of  nitrogen,  and  nature  of  the  reaction  vessel  on  the 
critical  concentrations  of  nitrogen  peroxide  shows 
that  (a)  the  lower  critical  concentration  is  raised  and 
the  upper  lowered  as  the  total  pressure  of  hydrogen 
and  oxygen  is  increased,  (b)  for  a  given  total  pressure 
the  upper  limit  is  lowered  by  an  increase  in  the  pro¬ 
portion  of  oxygen  to  hydrogen,  (c)  the  upper  limit  is 
lowered  by  the  presence  of  nitrogen,  the  lower  limit 
being  only  slightly  affected,  and  (d)  the  results  are 
essentially  the  same  in  porcelain  as  in  silica  vessels. 
These  results  are  interpreted  in  terms  of  a  theory  of 
“  reaction  chains  ”  (cf.  this  vol.,  403).  The  nitrogen 
peroxide  reacts  with  hydrogen,  yielding  activated 
hydrogen  peroxide  which  in  turn  reacts  with  hydrogen 
m  the  gas  phase,  giving  rise  to  a  cycle  of  processes 


whereby  ultimately  a  (probably  two)  molecules  of 
active  hydrogen  peroxide  arise  from  each  of  the 
original  ones.  The  reaction  chain  thus  "  branches,” 
and  the  reaction  velocity  will  increase  indefinitely, 
and  explosion  ensue,  except  in  so  far  as  various 
deactivation  processes  keep  the  effect  of  the  branching 
chains  in  check.  The  balancing  of  these  various 
influences  determines  the  critical  limits  of  concen¬ 
tration  between  explosion  and  slow  reaction.  The 
interruption  of  the  chains  may  be  due  to  decom¬ 
position  or  reaction  with  hydrogen  at  the  walls  of  the 
vessel,  to  mutual  destruction  of  two  hydrogen  peroxide 
molecules,  or  to  destruction  of  hydrogen  peroxide  by 
nitrogen  peroxide.  The  latter  mechanism  is  analogous 
to  that  which  recent  studies  in  combustion  have 
indicated  for  the  action  of  “  anti-knocks.” 

L.  L.  Birccjmshaw. 

Inhibiting  action  of  catalysts  on  the  decom¬ 
position  of  hydrogen  peroxide.  S.  Bukaeva 
(Pharm.  J.  Russia,  1928,  No.  3,  23 — 24;  Chem.  Zentr., 
1928,  ii,  2323). — The  decomposition  of  hydrogen 
peroxide  is  prevented  by  “  luminal  ”  or  quinine 
sulphate  (0*02%)  for  a  much  longer  period  than  by 
phenacetin,  antifebrin,  or  aspirin. 

A.  A.  Eldridge. 

Autoxidation  of  quinol  catalysed  by  man¬ 
ganous  salts  in  acid  solutions.  V.  K,  La  Mer  and 
J.  W.  Temple  (Proc.  Nat.  Acad.  Sci.,  1929, 15,  191— 
194). — A  cell  in  which,  by  measuring  the  rate  of  change 
of  EM.F.y  the  kinetics  of  the  quinol  oxidation 
reaction  can  be  followed,  is  described.  Side  reactions 
are  eliminated.  The  values  of  the  reaction  velocity 
are  plotted  against  a  function  of  the  percentage  of 
quinol  oxidised,  proportional  to  the  free  energy 
content  of  the  system,  and  a  linear  relation  is  obtained. 
The  case  is  stated  to  be  the  first  in  which  the  velocity 
of  cT  homogeneous  reaction  has  proved  to  be  pro¬ 
portional  to  the  logarithms  of  the  concentrations  of 
the  initial  and  final  states,  i.e.,  to  the  energy  levels  of 
the  system.  N.  M.  Bligk. 

Influence  of  protein  on  the  catalytic  properties 
of  inorganic  catalysts.  M.  J.  Galvialo  and  R. 
Dobrotvorskaja  (Bioehem.  Z.,  1929,  207,  146 — 
150). — Experiments  on  the  oxidation  of  tincture  of 
guaiacum  and  on  the  decomposition  of  hydrogen 
peroxide  by  inorganic  catalysts  in  the  presence  of 
egg-albumin  show  that  the  latter  has  considerable 
influence  on  the  processes.  The  decomposition  of  the 
peroxide  by  salts  of  manganese,  nickel,  gold,  and 
platinum  (but  not  that  by  salts  of  iron,  cobalt,  and 
copper)  is  accelerated  by  albumin,  the  reaction  pro¬ 
ceeding  most  rapidly  when  the  salts  are  present 
in  concentrations  0*000/  to  0*0000/.  Nothing  is 
known  of  the  influence  on  the  anions.  It  is  concluded 
that  the  albumin  acts  by  holding  tho  metal  in  sus¬ 
pension.  W.  McCartney. 

Decomposition  of  aqueous  bromine  and 
bromic  acid  solutions  by  charcoal.  I.  M.  Kolt- 
hoff  (Rec.  trav.  ckira.,  1929,  48,  291 — 297). — In  the 
adsorption  of  bromine  by  charcoal,  part  of  the 
bromine  may  react  according  to  the  equations 
2Br2  +  2H20  =  4HBr  +  02,  Br2  +  H^O  HBr  + 
HBrO.  Experiment  shows  that  33 — 40%  of  the 
bromine  in  a  0*O15N-solution  is  decomposed  in  con- 
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tact  with  charcoal  in  a  few  minutes,  according  to  the 
first  equation.  Hypobromous  acid  is  not  formed  as 
an  end-product,  since  this  substance,  as  well  as 
hypoiodous  acid,  is  very  rapidly  decomposed  in 
contact  with  charcoal.  Consequently  determinations 
of  the  adsorption  isotherm  of  bromine  by  charcoal, 
and  measurements  of  the  effect  of  charcoal  on  the 
velocity  of  reactions  in  which  bromine  is  involved, 
are  subject  to  error.  Iodine,  on  the  other  hand, 
does  not  react  whenadsorbed  by  charcoal  from  aqueous 
solution.  Reaction  is  slight,  or  absent,  when  bromine 
is  adsorbed  from  carbon  tetrachloride  solution. 
Bromic  acid  is  rapidly  decomposed  when  adsorbed 
by  charcoal  from  acid  solutions,  and  slowly  decom¬ 
posed  even  in  weakly  alkaline  solutions,  with  the 
formation  of  hydrogen  bromide.  F.  G.  Tryhorn. 

Influence  of  charcoal  on  the  velocity  of  the 
reaction  among  iodide,  iodate,  and  hydrogen 
ions,  decomposition  of  thiosulphuric  acid,  and 
reaction  between  phenol  and  bromine.  I.  M. 
Kolthoff  (Rec.  trav.  chim.,  1929,  48,  298 — 309). — 
When  adsorbed  on  charcoal,  hydrogen  iodide  docs  not 
react  with  iodate  and  hydrogen  ions  in  aqueous 
solution.  Ash-free  charcoal  adsorbs  only  hydrogen 
iodide  from  a  solution  of  an  alkali  iodate  and  iodide. 
Measurements  indicate  a  retardation  by  charcoal  of 
the  reaction  I03,+5r+fiH+^=±:3I2+3H20.  The 
inhibition  is  only  apparent,  since  if  allowance  is  made 
for  the  strong  adsorption  of  hydrogen  and  iodide 
ions,  and  especially  of  free  iodine,  calculation  shows 
that  the  above  reaction  is  actually  accelerated  by  the 
charcoal.  Great  acceleration  of  the  decomposition 
of  a  weakly  acid  solution  of  sodium  thiosulphate  was 
observed  in  the  presence  of  charcoal.  This  was 
shown  to  be  due  to  the  instability  of  the  undis- 
soeiated  thiosulphuric  acid  which  is  formed.  The 
decomposition  is  rapid  even  in  a  neutral  buffer 
solution.  Little  evidence  was  found  of  reaction 
between  phenol  and  bromine  in  the  adsorbed  state, 
but  reaction  is  rapid  in  the  case  of  iodine  and  quinol. 

F.  G.  Tryhorn. 

Conversion  of  water  and  iodine  into  hydriodic 
acid  in  the  presence  of  charcoal.  P.  T.  Danilit- 
schenko  and  M,  I.  Ravitsch  (J.  Russ.  Phys.  Chern. 
Soc.,  1929,  61,  123 — 130). — When  a  mixture  of 
iodine  and  water  vapour  is  passed  through  a  heated 
quartz  tube  containing  a  layer  of  wood  charcoal 
hydriodic  acid  is  formed.  The  temperature  for  the 
maximum  yield  (98%)  is  795°.  The  maximum  tem¬ 
perature  is  lowered  if  the  porosity  of  the  charcoal  is 
increased.  A.  Freiman. 

Influence  of  some  physical  and  chemical 
factors  on  the  activity  of  charcoal.  E.  V.  Alex- 
seevski  and  A.  I.  Avgastinik  (J.  Russ.  Phys.  Chem. 
Soc.,  1929,  61,  131 — 141). — Commercial  wood  and 
animal  charcoals  were  impregnated  with  solutions  of 
uranyl  nitrate,  thorium  nitrate,  or  radium  bromide 
and  any  change  in  their  adsorptive  powers  towards 
acetic  acid  and  acetylene  was  noted.  Thorium 
nitrate  was  the  least  affected  in  that  it  retained  its 
adsorptive  powers  unimpaired.  Samples  of  bireh- 
wood  were  treated  with  solutions  of  uranyl  nitrate, 
potassium  nitrate,  potassium  carbonate,  potassium 
hydroxide,  potassium  silicate,  zinc  chloride,  ferric 


nitrate,  cobaltous  nitrate,  and  nickelous  nitrate  for 
20  hrs.,  then  burnt,  and  the  charcoal  was  investigated 
for  any  changes  in  its  adsorptive  powers  towards 
acetic  acid,  acetylene,  benzene,  phenol,  and  1% 
indocarmine  solution.  Different  solutions  affect  the 
adsorptive  powers  of  the  charcoal  for  the  various 
substances  differently.  The  effect  of  exposure  of 
both  wood  and  animal  charcoal  to  ultra-violet  light 
was  also  investigated.  A.  Freiman. 

Influence  of  the  curvature  of  solids  on  chemical 
and  electrolytic  phenomena.  L.  R.  Luce  (Ann. 
Physique,  1929,  [x],  11,  167 — 250). — The  curvature 
of  the  surface  of  a  solid  reactant  influences  con¬ 
siderably  the  nature  of  the  reaction,  especially  in 
liquid  media.  RebouPs  formula  for  the  thickness 
of  deposits  on  silken  threads  has  been  verified  quanti¬ 
tatively,  and  quantitative  investigations  show  that 
in  general  the  activity  of  a  surface  increases  with  its 
curvature.  Two  explanatory  hypotheses  have  been 
developed,  the  one  having  regard  to  diffusion  pheno¬ 
mena  and  the  other  to  selective  forces  of  adhesion  or 
of  affinity  in  the  interface.  H.  F.  Gillbe. 

“  Electrolysis  with  fluorine.11  W.  D.  Ban¬ 
croft  and  N.  C.  Jones  (Amer.  Eleetrochem  Soc., 
May  1929.  Advance  copy,  13  pp.). — It  is  claimed 
that  any  anode  reaction  not  involving  a  time  factor 
can  be  duplicated  by  the  action  of  fluorine,  except  in 
so  far  as  the  hydrofluoric  acid  formed  introduces  a 
complication,  and  that  any  cathode  reaction  not 
involving  a  time  factor  can  be  duplicated  by  the 
action  of  a  suitable  metal,  except  in  so  far  as  the 
corrosion  product  introduces  a  complication.  Experi¬ 
mental  evidence  is  cited  in  support  of  these  conten¬ 
tions  and  in  opposition  to  statements  made  by 
Fichter  (A.,  1926,  925;  1927,  741;  1928,  382).  It 
is  concluded  that  oxidation  with  fluorine  can  be 
used  with  advantage  instead  of  anodic  oxidation  in 
many  cases  where  the  solutions  are  poor  conductors 
or  where  it  is  desirable  to  avoid  having  to  deal  with 
cathode  reaction  products.  It  is  shown  that  the 
reason  why  lead  peroxide  is  not  obtained  by  the  action 
of  fluorine  on  acidified  lead  nitrate  solution  is  that  the 
lead  tetrafluoride  which  is  formed  does  not  hydrolyse 
appreciably  in  slightly  acid  solutions.  Lead  peroxide 
is  produced,  however,  by  the  action  of  fluorine  on 
neutral  or  slightly  alkaline  solutions  or  suspensions 
of  lead  salts.  When  fluorine  attacks  organic  sub¬ 
stances  it  must  displace  the  least  negative  radical  or 
combine  with  the  most  positive  radical,  and  it  is 
suggested  that  this  opens  up  a  new  method  for 
studying  organic  compounds.  A  difficulty  is  that  in 
reactions  with  fluorine  an  induction  period  may  he 
followed  by  an  explosive  reaction,  and  methods  of 
slowing  down  the  reaction  are  being  studied.  The 
fluorine  used  was  made  by  electrolysing  fused 
potassium  hydrogen  fluoride  in  a  Mathers  cell  con¬ 
sisting  of  a  magnesium  pot  as  cathode  with  a  magnes¬ 
ium  diaphragm  surrounding  a  graphite  anode. 

H.  J.  T.  Ellingham. 

Reaction  between  manganese  dioxide  and 
ammonium  chloride.  C.  Drotschmann  (Z. 
Elektrochem.,  1929,  35,  194 — 198). — Several  series 
of  experimental  Leclanche  cells  were  set  up  and 
discharged  for  different  times  through  known  resist- 
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ances.  The  behaviour  of  different  types  of  manganese 
dioxide — natural  and  artificial — was  compared  as 
regards  (a)  the  amounts  of  manganese  which  dissolved 
in  the  electrolyte  during  the  discharge  of  the  cell, 
and  (6)  the  attack  on  the  zinc  electrode.  Abnormal 
amounts  of  manganese  were  found  in  the  electrolytes 
in  which  artificial  pyrolusite  was  used,  although  the 
dissolution  of  manganese  did  not  appear  to  be  a  direct 
consequence  of  the  depolarising  action  of  the  mangan¬ 
ese  dioxide.  The  enhanced  chemical  action  of  the 
artificial  variety  caused  a  greater  attack  on  the  zinc. 
The  development  of  free  ammonia  in  the  electrolyte 
of  a  cell  when  kept  for  14  days  was  greater  when  the 
zinc  electrode  was  completely  immersed  than  when  it 
was  partly  exposed  to  the  air.  Less  hydrogen  was 
developed  by  a  cell  containing  artificial  manganese 
dioxide  than  by  one  containing  the  natural  product 
when  kept  on  open  circuit.  H.  T.  S.  Britton. 

Effect  of  the  electric  discharge  on  gases  con¬ 
taining  hydrocarbons  at  reduced  pressure.  F. 
Fischer  and  K.  Peters  (Z.  physikal.  Chem.,  1929, 
141,  180 — 194). — An  apparatus  which  is  suitable 
for  studying  the  effect  of  the  electric  discharge  on 
gaseous  mixtures  at  low  pressures  is  described.  A 
gas  containing  initially  0*4%  H2  and  93*6%  CH4 
after  being  subjected  to  the  discharge  contained 
92  1%  H2  and  3*3%  CH4.  The  methane  was  decom¬ 
posed  into  acetylene  and  hydrogen  according  to  the 
equation  2CH4= C2H2 + 3H2 .  97%  of  the  mixture  of 
gases  condensed  by  liquid  air  after  the  discharge 
consisted  of  acetylene,  the  remaining  3%  being 
hydrocarbons  with  2,  3,  or  4  carbon  atoms.  Using  a 
mixture  with  a  very  much  smaller  methane  content, 
there  was  still  a  large  amount  of  acetylene  formed, 
together  with  some  hydrocyanic  acid  from  nitrogen 
present  in  the  original  mixture.  A.  J.  Mee. 

Integration  of  light  by  photo-electrolysis . 
W.  R.  G.  Atkins  and  H.  H.  Poole  (Sci.  Proc.  Roy. 
Dubl.  Soc.,  1929,  19,  159 — 164). — A  Burt  vacuum 
sodium  cell  was  found  suitable  for  the  integration  of 
light.  The  photo-electrolytic  production  of  alkali 
in  a  dilute  hydrogen  carbonate  solution  and  the 
photo-electric  deposition  of  copper  under  various 
conditions  of  daylight  and  season  are  described. 

N.  M.  Bligh. 

Temperature  coefficients  of  some  photo¬ 
chemical  reactions.  G.  B.  Kistiakowsky  (Proc. 
Nat.  Acad.  Sci.,  1929, 15,  194 — 197). — Having  regard 
to  Semenov’s  thermal  reaction  chain  theory  (cf.  A., 

1928,  847),  a  study  was  made  of  the  non -sensitised 
photochemical  hydrogen-oxygen  and  oxygen-carbon 
monoxide  reactions.  The  temperature  coefficient  is 
tabulated  over  sets  of  intervals  from  25°  to  527°.  The 
results  diverge  widely  from  the  Arrhenius  equation 
and  increase  rapidly  with  rise  of  temperature,  this 
being  attributed  to  an  increasing  quantum  yield. 
Semenov's  theory  is  supported,  and  a  general  theory 
of  the  reaction  mechanism  is  outlined. 

N.  M.  Bligh. 

Photochemical  equilibrium  between  hydro¬ 
gen,  bromine,  and  hydrogen  bromide.  R.  W. 
Armour  and  E.  B.  Ludlam  (Proc.  Roy.  Soc.  Edin., 

1929,  49,  91 — 96).— A  mixture  of  hydrogen  and 
bromine  was  subjected  to  light  of  the  shortest  wave¬ 


length  possible  with  quartz  apparatus  (185  pja),  using 
an  aluminium  spark,  which  closely  approximates  to 
monochromatic  light.  At  equilibrium,  it  was  found 
that  somewhat  less  than  1%  by  weight  of  bromine 
combines  to  give  hydrogen  bromide.  N.  M.  Bligh. 

Photochemical  formation  of  ammonium 
[type]  salts.  A.  K.  Plisov  (Gazzetta,  1929,  59, 
200 — 206). — Some  preliminary  experiments  have  been 
performed  on  the  photochemical  formation  of  salts 
of  aromatic  amines  with  alkyl  halides  in  an  attempt 
to  determine  whether  tho  activation  of  the  amine  or 
of  the  halide  is  the  determining  factor  in  the  reaction. 
Photochemical  action  is  more  evident  in  the  com¬ 
bination  of  aniline  with  benzyl  chloride  than  in  the 
case  of  o-toluidine  and  benzyl  chloride.  In  the 
former  case,  the  yield  in  3  hrs.  increased  from  15% 
for  the  dark  reaction  to  82%  when  illuminated  in  a 
quartz  vessel  by  an  electric  arc.  F.  G.  Tryhorn. 

Photochemical  decomposition  of  solutions  of 
metallic  salts  in  organic  solvents.  E.  Puxbddu 
(Gazzetta,  1929,  59,  160— 164).— Solutions  of 

mercuric  chloride,  lead  chloride,  and  titanium 
tetrachloride  in  anhydrous  ether  were  exposed  to 
sunlight  for  prolonged  periods  in  sealed  vessels. 
Little  photochemical  action  was  observed  with  the 
lead  chloride  solutions,  but  with  mercuric  chloride 
solutions,  after  5J-  months,  a  greyish -white  precipitate 
separated  which  on  heating  was  found  to  consist  of 
mercury  and  calomel.  In  the  solution  remaining  the 
presenco  of  aldehydes  and  chloro-eompounds  as  well 
as  of  hydrogen  chloride  was  detected.  Photochemical 
action  was  much  more  rapid  in  the  titanium  chloride 
solution.  In  two  or  three  days  the  original  clear 
yellow  solution  became  deep  brown,  and  later,  clear 
green  in  colour.  Attempts  at  crystallisation  by 
evaporation  of  this  solution  at  low  temperatures  were 
unsuccessful,  although  a  colour  change  from  green  to 
violet  occurred.  F.  G.  Tryhorn. 

Action  of  optically  excited  mercury  atoms  on 
hydrocarbon  molecules.  W.  Frankenburger 
and  R.  Zell  (Z.  physikal.  Chem.,  1929,  B,  2,  395 — 
398). — It  was  sought  to  discover  whether  when 
optically  excited  mercury  atoms  came  into  contact 
with  hydrocarbon  molecules  there  was  any  chemical 
reaction  such  as  the  breaking  of  the  C-G  linking  or 
the  C-H  linking.  A  mixture  of  pentane  vapour  with 
some  other  gas  (air,  nitrogen,  or  carbon  dioxide)  was 
saturated  with  mercury  vapour  at  50°,  and  the 
radiation  from  a  mercury- vapour  lamp  was  passed 
through  it.  The  products  formed  varied  with  the 
nature  of  the  gas  mixed  with  the  pentane.  With 
air  a  certain  amount  of  hydrogen  peroxide  and 
aldehyde  was  formed,  and  the  iodoform  test  gave  a 
positive  result.  With  nitrogen  some  higher  hydro¬ 
carbons  were  produced,  and  with  carbon  dioxide  the 
resulting  mixture  gave  the  aldehyde  reactions.  Tho 
primary  reaction  in  all  these  cases  can  be  traced  to 
the  breaking  of  a  C-C  or  a  C-H  linking.  The  final 
products  are  the  results  of  secondary  reactions.  In 
indifferent  atmospheres  (e.g.,  nitrogen  and,  to  a 
certain  extent,  carbon  dioxide),  the  residues  may 
combine  with  each  other,  forming  hydrogen  and 
higher  or  lower  hydrocarbons.  In  the  presence  of  air 
or  carbon  dioxide  the  hydrogen  could  form  hydrogen 
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peroxide,  and  organic  compounds  containing  oxygen 
will  be  produced,  A.  3.  Her. 

Photochemical  reaction  between  mercury 
vapour  and  oxygen,  W.  A.  Noyes,  jun.  (Z. 
physikal.  Chem.,  1929,  R,  2,  445 — 448 ;  cf,  Lcipunsky 
and  Sagulin,  this  voL,  155). — The  results  obtained 
are  compared  with  those  of  Lcipunsky  and  Sagulin. 
The  points  of  agreement  are  :  (1)  the  oxygen  pressure 
in  a  mixture  of  mercury  vapour  and  oxygen  decreases 
if  the  mixture  is  exposed  to  radiation  containing  the 
resonance  wave-length  of  mercury  (X  2537  A.) ;  (2)  a 
certain  amount  of  mercury  oxide  is  formed  during 
the  exposure,  the  layer  being  thickest  on  the  side  of 
the  vessel  nearest  the  lamp ;  (3)  a  decrease  in  the 
intensity  of  the  X  2537  A ,  radiation  causes  a  diminution 
in  the  velocity  of  decrease  of  pressure.  Tho  chief 
difference  in  the  results  of  the  two  observations  lies 
in  the  action  of  short  wave-length  radiation.  Short 
wave-length  radiation  which  causes  direct  formation 
of  ozone  influences  the  reaction.  This  wras  not  found 
by  Leipunsky  and  Sagulin.  This  difference  may  be 
due  to  the  different  apparatus  used.  Apart  from  this 
there  is  almost  complete  agreement.  The  mechanism 
of  the  reaction  is  discussed,  and  it  is  shown  that  that 
put  forward  by  Leipunsky  and  Sagulin  is  probably 
incorrect.  A  series  of  reactions  is  proposed  which 
will  give  a  satisfactory  explanation  of  all  the  results, 
but  a  definite  decision  is  not  possible.  A,  J»  Mee. 

Retarding  action  of  heat  on  photochemical 
reactions  of  coloured  solutions  in  benzene.  N. 
Zchodro  (J.  Chim.  phys.,  1929,  26,  178 — 181). — 
The  rates  of  decolorisafcion  of  a  solution  of  cyanine  in 
benzene  at  15°,  32%  and  45°,  and  of  galloeyanine  in 
benzene  at  14*8°  and  43*5%  have  been  measured. 
In  each  ease  rise  in  tenperature  retards  the  reaction. 

a  W.  Gibby. 

Phototropic  mercury  compounds.  S.  V.  R, 
Rao  and  H.  1.  Watson  (J,  Indian  Inst.  Sci.,  1929, 
12A,  1—16) —The  following  compounds,  which,  with 
the  exception  of  the  last  two,  are  phototropic,  have 
been  prepared,  in  most  cases  by  crystallisation  or 
precipitation  from  mixed  solutions  of  the  appropriate 
salts  of  potassium  and  mercury  :  mercuric  halogeno- 
cyanates,  XHgONO  (X=C1,  Br,  I),  thiocyanates, 
XHgCNS,  and  mlenocyanates,  XHgCNSe ;  mercuric 
hydrosulphoselenocyanate,  HS’Hg*CNSe ;  irimercuric 
disulphodihaUde ,  HgX2,2HgS ;  irimercuric  dimlpho- 
diihiocyanate ,  Hg(GNS)2,2HgS ;  irimercuric  disulpho- 
disdenocyanate,  Hg(CNSe)2,2HgS ;  irimercuric  diseleno - 
dihalide ,  HgX2,2HgSe ;  irimercuric  dioxydiihio* 
cyanaie,  (HgONS)2,2HgO ;  mercuric  hydroselenoseleno- 
cyanaie,  HSe*Hg*CNSe ;  mercuric  hydroselenoihio- 
cyanaie,  HSe*Hg*CNS.  By  spectroscopic  examination 
of  ten  of  the  more  sensitive  of  these  compounds  it  has 
been  found  that  with  one  exception  they  all  are 
darkened  by  exposure  to  light  of  wave-length  of  the 
order  of  5500  A,  or  less,  slight  sensitivity  extending 
into  the  ultra-violet  to  the  limit  of  transmission  of 
quartz,  A  broad  but  well-defined  maximum  of 
sensitivity  is  found,  usually  in  the  green,  of  which  the 
position  for  related  compounds  tends  to  move  towards 
the  red  with  increase  in  the  mol,  wfc,  of  the  compound. 

Reversal  can  be  effected  by  exposure  to  red  light 
in  compounds  previously  darkened  by  exposure  to 


light  of  shorter  wave-length.  There  was  a  limiting 
wave-length  on  the  short-wave  side  capablo  of 
producing  reversal,  but  no  evidence  was  found  of  a 
maximum  efficiency  in  reversal.  In  several  cases  the 
limiting  wave-length  was  too  far  in  the  red  to  be 
detected.  A  neutral  zone  in  which  no  action  occurs 
was  found  between  the  wave-lengths  effective  m 
reversal  and  those  producing  darkening.  The  effect 
of  the  medium  in  which  the  compound  was  suspended 
for  examination  was  determined,  and  in  most  cases 
darkening  was  accelerated  and  reversal  retarded  by  a 
medium  such  as  gelatin.  By  suitably  dyeing  the  com¬ 
pounds  the  region  of  sensitivity  can  bo  extended 
towards  the  red.  For  two  compounds  the  mean  tem¬ 
perature  coefficients  of  the  dark  and  light  reactions 
were  found  to  be  1*9  and  1*0,  respectively.  No 
induction  period  was  observed,  and  the  time  of 
exposure  required  to  produce  a  givon  effect  was 
inversely  proportional  to  the  light  intensity. 

F.  G.  Tryhgrx, 

Primary  process  in  the  formation  of  the  latent 
photographic  image,  F.  C.  Toy  and  G,  B, 
Harrison  (Nature,  1929,  123,  679— 680) —The 
photo-conductivity  effect  in  layers  of  silver  bromide 
made  under  conditions  such  that  the  bromine  cannot 
escape  is  simply  an  expression  of  the  primary  photo¬ 
graphic  process  (decomposition  of  silver  bromide 
into  silver  and  bromine),  completely  isolated  from 
secondary  chemical  processes  (removal  of  the  bromine). 
The  photo-current,  due  to  liberated  valency  electrons 
when  light  passes  through  a  thin  layer  of  silver 
bromide  fused  between  quartz  plates,  starts  instan¬ 
taneously  on  illumination  and  quickly  reaches  its 
final  value.  A.  A.  Eldridge. 

Effect  of  photographic  reactions  on  the 
Weigert  effect  in  photochloride.  H.  Zocher  and 
K,  Coper  (Z.  physikal.  Chem.,  1929,  141,  211 — 
218). — It  has  been  stated  that  the  Weigert  effect  can 
be  obtained  only  by  the  use  of  red  light.  The  authors 
claim  to  have  obtained  it  with  white  light, 

A,  J.  Mee, 

Helium.  VI.  Helium  content  of  11  mold- 
avites  ”  and  artificial  glasses,  F.  Paneth,  K.  W. 
Petersen,  and  J,  Chloupek  (Ber.,  1929,  62,  [B\ 
801— 809) —The  rare  gases  are  present  in  the  products 
evolved  when  moldavites  are  ignited  or  fused  with 
sodium  carbonate,  the  proportion  of  helium  being 
greater  than  that  corresponding  with  its  relationship 
to  argon  and  neon  in  atmospheric  air.  Fresh 
determinations  show  the  presence  of  2*19  X  10~5  c.c. 
of  neon  +  helium  in  1  c.c.  of  air.  If  the  relationship 
of  the  rare  gases  were  the  same  as  in  atmospheric  air, 
the  amount  of  neon  and  helium  must  be  derived  from 
the  amount  of  argon  by  multiplication  by  2*35  xl0~3. 
Three  moldavites  of  different  origin  exhibited  an 
excess  of  helium  above  this  value  equal  as  an  average 
to  1*6  Xl(H  c.c,  per  g.  of  material.  The  preponder¬ 
ance  of  helium  can  be  detected  qualitatively  by 
observation  of  the  neon-helium  spectrum.  The  excess 
of  helium  in  the  gas  from  the  moldavites  is  a  direct 
consequence  of  their  glassy  nature,  since  artificial 
glasses  have  the  power  of  concentrating  helium 
greatly  in  comparison  with  neon ;  under  rather  less 
than  atmospheric  pressure  they  dissolve  in  equal 
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times  at  the  ordinary  temperature  approximately 
ten  times  as  much  helium  as  neon.  In  spite  of  the 
very  small  partial  pressure  of  helium  in  atmospheric 
air,  this  action  is  sufficient  to  explain  at  any  rate  the 
greater  part  of  the  helium  content  of  moldavites,  since 
artificial  glass,  in  which  the  helium  cannot  be  of 
radioactive  origin,  but  is  necessarily  derived  from  the 
air,  has  a  “  helium  excess  ”  amounting  to  4-2  X  HH 
c.c.  per  g.  It  is  therefore  beyond  doubt  that  the 
helium  excess  in  moldavites  is  conditioned  by  the 
establishment  of  an  equilibrium  in  the  distribution  of 
helium  between  the  material  and  the  atmosphere  and 
does  not  depend  in  a  simple  manner  on  the  geological 
age.  Determination  of  the  age  of  moldavites  and 
other  types  of  textites  or  of  natural  glassy  products 
by  the  helium  method  is,  in  principle,  impossible. 

H.  Wren. 

Preparation  of  sodium-potassium  alloy.  T. 
Mxdgley,  jun.,  and  A.  L.  Henne  (Ind.  Eng.  Chem. 
[Anal.],  1929,  1,  751). — Freshly  cut  sodium  and 
potassium  are  placed  in  slightly  wet  ether  and  gently 
agitated.  Association  with  ether  is  less  dangerous 
than  association  with  benzene,  the  cooling  effect  of 
evaporation  of  the  ether  reducing  the  tendency  for 
spontaneous  ignition  in  tho  air.  J.  S.  Carter. 

Decomposition  of  alkali  carbonates  in  aqueous 
solution.  B.  L.  Vanzetti  (Gazzetta,  1929,  59, 
219 — 223 ;  cf .  A.,  1925,  ii,  421). — By  passing  a  current 
of  hydrogen  free  from  carbon  dioxide  through  a 
boiling  solution  of  potassium  or  sodium  carbonate 
(about  0*227)  as  much  as  70%  of  the  carbonic  acid 
may  be  removed  in  5—6  days  with  the  formation  of 
free  alkali.  The  amount  of  carbonate  decomposed  is 
proportional  to  the  square  root  of  the  time .  Analogous 
results  are  obtained  if  the  solutions  are  boiled  in  open 
vessels  by  a  current  of  superheated  steam,  the  bulk  of 
the  solution  being  maintained  with  water  free  from 
carbon  dioxide.  At  lower  temperatures,  under 
reduced  pressure,  the  smaller  yield  of  carbonic  acid 
through  reduced  hydrolysis,  and  the  lower  dissociation 
pressure  of  the  carbonic  acid  solution  so  formed,  inhibit 
the  loss  of  carbon  dioxide.  Tho  decomposition 
increases  with,  but  less  quickly  than,  the  concentration 
of  the  carbonate.  F.  G.  Tryhorn. 

Complex  sulphites.  G.  Jantsch  and  K.  Abresch 
(Z.  anorg.  Chem.,  1929,  179,  345— 356).— Lithium 
cobaltisulphite,  Li3[Co(S03)3]34H20,  has  been  pre¬ 
pared  by  treating  a  solution  containing  lithium  nitrite 
and  cobalt  nitrate  with  acetic  acid,  and  adding  the 
resulting  solution  to  a  boiling  solution  of  lithium 
sulphite.  The  complex  salt  crystallises  out  readily 
if  the  solution  is  kept  hot  (80 — 90°)  for  a  short  time. 
On  exposure  of  the  solution  to  air  cobaltie  hydroxide 
gradually  precipitates.  The  insoluble  potassium  salt, 
crystallising  with  6  mols.  of  water,  may  be  obtained 
by  direct  precipitation.  A  solution  of  the  lithium 
salt  yields  no  precipitate  when  treated  with  cold 
ammonia  solution,  whereas  with  sodium  hydroxide 
solution  all  the  cobalt  is  precipitated  as  hydroxide. 
The  solution  has  a  very  low  conductivity  and  exhibits 
the  Tyndall  effect;  after  ultrafiltration  the  con¬ 
ductivity  remains  very  small,  and  the  Brownian 
movement  is  observable.  The  truo  solubility  of  the 
complex  salt  thus  appears  to  be  very  small.  Trans¬ 


port  observations  indicate  the  presence  in  the  solution 
of  the  Co(S03)3'"  ion.  H.  F.  Gillbe. 

Alkali  perborates  in  the  solid  state,  M.  Le 
Blanc  and  R.  Zellmann  (Z.  anorg.  Chem.,  1929, 
180,  127 — *128). — -Polemical  against  Menzel  (A., 
1928,  32).  R.  Cothill. 

Double  carbonate  of  cobalt  and  potassium. 
F.  de  Carli  (Atti  R.  Accad.  Lincei,  1929,  [vi],  9, 
417 — 419).— The  salt  CoC03,K2C03,4H20  is  obtained 
as  rose-coloured  crystals  from  a  mixed  solution  of 
cobalt  nitrate  and  potassium  carbonate.  By  de¬ 
hydration  at  100 — 120°  in  a  current  of  carbon 
dioxide  it  is  converted  into  the  deep  violet  anhydrous 
compound.  From  measurements  of  the  dissociation 
pressures  at  temperatures  between  220°  and  318°, 
a  mean  value  of  13*74  kg. -cal.  is  obtained  for  tho  heat 
of  dissociation.  This  figure  includes  the  heat  of  dis¬ 
sociation  of  cobalt  carbonate  as  well  as  that  of  the  dis¬ 
sociation  of  the  double  carbonate.  F.  G.  Tryhorn. 

Action  of  potassium  ferrocyanide  on  silver  and 
several  sparingly  soluble  silver  compounds.  E. 
Beutel  and  A.  Kutzlnigg  (Monatsh.,  1929,  51, 
309—380). — When  finely- divided  silver  is  boiled  with 
a  solution  of  potassium  ferrocyanide  in  a  current  of 
air  it  passes  into  solution  with  the  formation  of 
potassium  silver  cyanide,  ferric  hydroxide  is  precipi¬ 
tated,  the  solution  becoming  alkaline,  and  some 
hydrogen  cyanide  is  evolved.  Quantitative  examin¬ 
ation  shows  that  the  amount  of  silver  dissolved  is  not 
equivalent  to  the  precipitated  iron.  Decomposition 
of  the  potassium  ferrocyanide  into  ferric  hydroxide 
and  potassium  cyanide  occurs  on  boiling  its  solution, 
tho  potassium  cyanide  reacting  with  the  silver,  and  a 
portion  being  hydrolysed  with  liberation  of  hydrogen 
cyanide.  A  similar  reaction  occurs  with  silver 
chloride,  bromide,  cyanide,  ferrocyanide,  oxide, 
carbonate,  and  chromate,  the  solution  in  these  cases 
remaining  neutral.  Similar  dissolution  of  silver  and 
its  sparingly  soluble  salts  occurs  more  slowly  in  cold 
saturated  potassium  ferrocyanide  solution,  the  ferric 
hydroxide  formed  remaining  in  colloidal  solution. 
By  measurements  of  the  P.D.  of  concentration  cells 
the  solubility  of  silver  ferrocyanide  (which,  contrary 
to  statements  in  the  literature,  is  readily  soluble  in 
hot,  concentrated  hydrochloric  acid)  is  intermediate 
between  that  of  the  chloride  and  bromide.  When 
well  washed,  precipitated  silver  cyanide  is  shaken  with 
an  equivalent  quantity  of  dilute  potassium  ferro¬ 
cyanide  solution,  the  orange  colour  formed  with 
nitric  acid  shows  the  presence  of  Ag4Fe(CN)6.  If  a 
slight  excess  of  saturated  potassium  ferrocyanide  is 
now  added  and  shaking  continued,  the  precipitate 
becomes  definitely  crystalline  and  consists  of  the 
compound  KAg3Fe(CN)6>  intermediate  in  the  form¬ 
ation  of  potassium  silver  cyanide,  and  in  tho  third 
stage  of  the  reaction  dissolves  in  the  excess  of  potass¬ 
ium  ferrocyanide,  the  total  reaction  being  represented 
by  the  equation  “  4AgCN+2K4Fe(CN)6+5H20= 
4ICAg(CN)2+2Fe(OH)3+4HCN,,,  The  application  of 
these  results  to  photographic  processes,  and  the 
explanation  of  the  processes  involved  in  a  silvering 
solution  and  in  a  ferrocyanide  silver  plating  bath  are 
discussed  on  the  basis  of  these  results. 

*T,  W.  Baker, 
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Red  phosphorescent  alkaline-earth  com¬ 
pounds.  L.  Vanino  and  F.  Schmid  (J.  pr.  Chem., 
1929,  [ii],  121,  374 — 376). — The  red  luminescence  of 
the  alkali  sulphide  compounds  obtained  by  Vanino  and 
Zumbusch  (A.,  1909,  ii,  731)  is  improved  by  partial 
substitution  of  caesium  for  rubidium  carbonate,  but 
the  most  intense  red  phosphorescence  is  obtained  by 
heating  together  40  g.  of  barium  oxide,  9  g.  of  sulphur, 
0*7  g.  of  lithium  phosphate,  and  3*2  c.c.  of  a  copper 
nitrate  solution  containing  0*38  g.  of  Cu(N03),3H20 
in  100  c.c,  of  alcohol.  J.  W.  Baker. 

Action  of  calcium  carbonate  and  of  dolomite 
on  zinc  sulphate  solutions.  L.  Cambi,  G.  Bozza, 
and  D.  Masferi, — See  B.,  1929,  354. 

Sulphoaluminates  of  calcium.  W.  Leech, 
F.  W.  Ashton,  and  R.  EL  Bogue  (U.S.  Bur.  Stand. 
Res.  Paper,  1929,  No.  54,  and  Bur.  Stand.  J.  Res., 
1929,  2,  715 — 731). — The  existence  of  calcium  sulpho- 
aluminate,  3Ca0,Al203,3CaS04,31H20,  d20  1*48;  re¬ 
fractive  indices  wD  1*464,  eD  1*458,  has  been  confirmed. 
The  compound  is  stable  in  aqueous  solution  except  in 
the  presence  of  magnesium  salts  or  carbonates.  A  new 
calcium  stilphoaluminate ,  2CaO,  Al203,CaS04, 12H20, 
d20  1*95,  refractive  indices  1*504,  eD  1*488,  has 
been  isolated.  It  is  much  less  stable  than  the  former 
and  under  conditions  occurring  in  concrete  it  is  trans¬ 
formed  into  the  more  stable  sulphoaluminate.  In  solu¬ 
tion  the  transformation  is  retarded  by  hydroxyl  ions. 
The  existence  of  the  calcium  sulphosilicoaluminate  of 
Lafuma  (Ciment,  1925,  30,  175)  has  not  been  con¬ 
firmed.  F.  J.  Wilkins. 

Germanium.  XXVII.  Germanium  dichloride. 
L.  M.  Dennis  and  H.  L.  Hunter  (J.  Amer.  Chem. 
Soc.,  1929,  51,  1 151 — 1 1 54) . — Germanium  tetra¬ 
chloride  vapour  reacts  with  metallic  germanium  at 
350°  to  form  germanium  dichloride,  a  light  yellow 
solid,  which  dissociates  at  74*6°.  The  dichloride  is 
insoluble  in,  or  reacts  with,  many  of  the  common 
solvents,  although  it  does  not  attack  95%  ethyl 
alcohol  or  chloroform.  It  is  soluble  in  germanium 
tetrachloride,  is  hydrolysed  by  water,  and  is  converted 
by  ammonia  solution  into  an  orange -coloured 
substance.  Concentrated  hydrochloric  acid  converts 
it  into  trichloromonogermane.  In  dry  oxygen,  the 
reaction  2GeCl2+  02= Ge02+ GeCl4  occurs ;  in  wet 
oxygen,  germanochloroform  is  formed .  The  dichloride 
is  converted  by  hydrogen  sulphide  into  germanium 
sulphide,  GeS,  and  bromine  reacts  with  it  to  form  a 
mixture  of  germanium  tetrachloride  and  tetrabromide. 
Withdrawal  of  the  elements  of  hydrogen  chloride 
from  germanochloroform  does  not  produce  germanium 
dichloride,  nor  does  reduction  of  the  tetrachloride 
with  powerful  reducing  agents.  S.  K.  Tweedy. 

Phosphorous  oxide,  L.  Wolf  and  H.  Schmager 
(Ber.,  1929,  62,  [B],  771—786). — When  heated  in  a 
sealed  tube,  phosphorous  oxide  undergoes  slow  but 
sensible  decomposition  at  150°;  with  rising  temper¬ 
ature,  the  rate  of  decomposition  increases  rapidly. 
The  effect  is  due  in  part  to  temperature,  in  part  to 
the  vapour  tension  of  the  trioxide,  which  is  greater 
than  that  of  its  decomposition  products.  Distillation 
of  phosphorous  oxide  through  a  heated  tube  under 
greatly  diminished  pressure  (0*01 — 0*001  mm.)  shows 


that  incipient  decomposition  takes  place  at  340 — 475° ; 
below  500°  the  rate  of  change  is  slow  but  increases 
rapidly  above  this  temperature.  Favourable  results 
in  the  preparation  of  phosphorous  oxide  depend  on  a 
favourable  compromise  between  the  period  during 
which  the  trioxide  remains  in  the  flame  and  the 
lengthening  of  the  flame.  The  yellow  phosphorus  is 
contained  in  a  twice-bent  quartz  tube  immersed  in  a 
vessel  of  water.  A  mixture  of  oxygen  and  nitrogen 
(25  and  75  vol.-%),  dried  by  calcium  chloride,  soda- 
lime,  phosphoric  oxide,  and  sulphuric  acid  or  carbon 
dioxide  can  be  passed  through  the  apparatus,  the 
pressure  of  the  gas  being  regulated  by  suitable  pumps. 
The  collecting  apparatus  consists  of  coarse  and  fine 
dust  chambers  followed  by  three  U-tubes  cooled 
respectively  by  ice  and  salt,  carbon  dioxide  and 
acetone,  and  liquid  air.  Entry  of  dust  into  the  pump 
is  prevented  by  a  long  glass  tube  loosely  packed 
with  glass  wool  and  connected  with  a  U-tube  cooled 
in  liquid  air.  After  the  apparatus  has  been  filled 
with  carbon  dioxide,  the  phosphorus  is  introduced. 
After  evacuation,  the  phosphorus  is  warmed  to  about 
50°  and  the  water  evolved  is  condensed  in  a  subsidiary 
U-tube  immersed  in  liquid  air.  The  phosphorus  is 
ignited  and  the  quartz  tube  immersed  in  water  at 
46—50°.  During  the  complete  change,  the  pressure 
of  the  gas  is  maintained  at  90  mm. ;  the  rate  of 
passage  is  30  litres  per  hr.  The  product,  which 
collects  mainly  in  the  coarse  and  fine  dust  chambers, 
is  distilled  at  above  1  mm.  into  the  U-tubes,  a  very 
slow  current  of  carbon  dioxide  being  helpful.  It  is 
contaminated  by  phosphoric  oxide,  probably  phos¬ 
phorus  tetroxide,  red  and  yellow  phosphorus,  from 
which  (with  the  exception  of  yellow7  phosphorus)  it  can 
be  freed  by  filtration  through  glass  w’ool  or  a  glass 
crucible  in  an  atmosphere  of  carbon  dioxide.  Dis¬ 
tillation  from  a  special  apparatus  yields  phosphorous 
oxide  containing,  as  impurity,  yellow  phosphorus  in 
amount  not  exceeding  0*2%.  H.  Wren. 

Attempts  to  prepare  phosphorus  trioxide  by 
a  method  other  than  by  burning  phosphorus. 
W.  P,  Jorissen  and  A.  Tasman  (Ree.  trav.  ehim., 
1929,  48,  324—327 ;  of.  Druten,  this  vol.,  540). — 
Unsuccessful  attempts  have  been  made  to  prepare 
phosphorus  trioxide  by  the  action  of  phosphorus 
trichloride  on  phosphorous  acid,  or  by  the  action  of 
the  same  reagent  on  acetic,  trichloroacetic,  and  butyric 
acids,  and  on  sodium  formate.  F.  G.  Tryhorn. 

Difluorophosphoric  acid  and  its  analogy  to 
perchloric  acid  in  salt  formation.  Monofluoro** 
phosphoric  acid  and  the  similarity  of  its  salts  to 
the  sulphates.  W.  Lange  (Ber.,  1929,  62,  [B], 
786 — 792 ;  793 — 801 ) . — Hydrolysis  of  phosphor}7! 
fluoride  by  cold,  dilute  alkali  hydroxide  results  in 
the  production  of  difluorophosphoric  acid,  IIP02Fo, 
conveniently  isolated  as  the  nitron  salt  (cf.  A.,  1927, 
532).  More  conveniently,  phosphoric  oxide  is  heated 
with  3  mols.  of  ammonium  fluoride  in  a  copper  or 
nickel  crucible  at  135°;  ammonium  difluorophosphate, 
m.  p.  213°,  is  obtained  by  extracting  the  cold  product 
with  alcohol.  Addition  of  the  requisite  salts  to  dilute, 
aqueous  solutions  of  ammonium  difluorophosphate 
gives  the  corresponding  tetramethylammonium,  strych¬ 
nine,  brucine,  morphine,  and  cocaine  compounds ;  from 
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very  concentrated  solutions  the  potassium  and  cmsium 
salts  are  prepared.  Other  salts  are  obtained  by 
treating  a  hot  solution  of  nitron  difiuorophosphate 
with  the  metallic  nitrate,  separation  of  nitron  nitrate, 
and  evaporation  of  the  filtrate  over  sulphuric  acid 
in  a  vacuum.  They  crystallise  poorly,  are  hygro¬ 
scopic,  and,  in  part,  become  decomposed  by  hydrolysis 
during  evaporation.  The  crystalline  difluorophos- 
phatcs  are  stable  in  air.  They  yield  neutral  solutions 
in  water,  in  which  they  slowly  undergo  hydrolysis. 
Distillation  of  them  with  concentrated  sulphuric  acid 
does  not  afford  difluorophosph oric  acid,  which  has 
been  prepared  in  dilute  aqueous  solution  from  the 
nitron  salt  and  nitric  acid  or  the  silver  salt  and 
hydrochloric  acid.  Difluorophosphorie  acid  exhibits, 
in  part,  the  properties  of  perchloric  acid  in  a  weakened 
form.  The  solubilities  of  its  characteristic  salts  are 
generally  considerable  in  comparison  with  those  of 
the  corresponding  perchlorates ;  certain  of  them 
(o-toluenediazonium,  pyridine,  methylene-blue,  mala¬ 
chite-green)  cannot  be  prepared  by  precipitation, 
although  the  sparingly  soluble  perchlorates  exist. 

Salts  of  difluorophosphorie  acid  arc  completely 
hydrolysed  by  protracted  heating  with  concentrated 
alkali  hydroxide,  whereas  boiling,  very  dilute  potass¬ 
ium  hydroxide  yields  potassium  fluoride  and  potassium 
monofluorophosphate.  Addition  of  much  solid  silver 
nitrate  to  the  resultant  solution  causes  the  separation 
of  silver  mo n ofluoropkosphaie ,  Ag^POgF,  from  which, 
by  double  decomposition  with  the  requisite  chloride, 
the  corresponding  sodium,  potassium,  and  ammonium 
(monohydrato  and  anhydrous)  salts  are  derived ;  the 
ammonium  compound  loses  ammonia  at  220°,  yielding 
ammonium  hydrogen  monofluorophosphate,  m.  p.  225*5°. 
Aqueous  solutions  of  the  alkali  salts  are  neutral  to 
phenolphthalein  but  alkaline  to  methyl-orange,  in  the 
presence  of  which  I  mol.  of  salt  requires  1  equivalent 
of  acid  for  neutralisation.  The  salts  are  remarkably 
stable  in  neutral  or  alkaline  solution,  but  are  rapidly 
decomposed  in  hot  acid  solution.  All  cations  which 
give  sparingly  soluble  sulphates  give  characteristic 
monofluorophosphates.  Other  cations,  including 
magnesium,  zinc,  and  copper  which  yield  sparingly 
soluble  phosphates  or  fluorides,  give  freely  soluble 
salts  which  have  not  been  investigated  further.  The 
similarity  is  attributed  to  the  identical  valency  of 
the  anions  co-ordination  number  and  similar  radii 
of  the  central  atoms. 

Monoftuorophosphorie  acid  is  present  in  the  product 
of  the  action  of  phosphoric  oxide  and  ammonium 
fluoride,  from  which  it  can  be  partly  extracted  by 
alcohol  as  the  ammonium  hydrogen  salt.  The  optimal 
proportion  of  the  reactants  is  the  same  as  for  the 
production  of  difiuorophosphate,  so  that  the  change 
is  formulated  :  P205  +  3NH4F  =  (NH4)P02F2  + 

{NH4)2POgF.  The  mono-acid  is  also  formed  when 
phosphoric  oxide  is  dissolved  in  40%  hydrofluoric 
acid  or  when  metaphosplioric  acid  is  treated  with 
hydrofluoric  acid  or  ammonium  fluoride. 

Treatment  of  silver  monofluorophosphate  with  con¬ 
centrated  sulphuric  acid  causes  the  evolution  of  small 
quantities  of  a  readily  condensable  gas,  possibly  the 
oxyfhioride,  P02P.  Monofluorophosphoric  acid  is 
readily  prepared  in  dilute  aqueous  solution  from  the 
silver  salt  and  hydrochloric  acid;  it  is  slowly  but 


completely  hydrolysed  to  orthophosphorie  and  hydro¬ 
fluoric  acid. 

The  calcium  (+2H„0),  strontium  (+H20),  barium, 
mercurous ,  lead ,  and  benzidine  monofluorophosphates 
are  described.  H.  Wren. 


Comb  mat  ion  of  phosphorus  pentachloride 
with  bromine.  V.  A.  Plotnikov  and  S.  I.  Jaktxb- 
son  (J,  Russ.  Phys.  Chem,  Soc.,  1928,  60,  1513 — 
1515). — See  this  voh,  158. 


Double  sulphates  and  them  components.  III. 
Chromic  sulphate.  F,  Krauss,  EL  Querengasser, 
and  P.  Weyer  (Z.  anorg.  Ghent.,  1929,  179,  413— 
417) —The  existence  of  the  following  hydrates  of 
chromic  sulphate  lias  been  established :  18,  9,  3, 
anhydrous  (violet) ;  6  (probably),  and  anhydrous 
(green,  crystalline).  The  water  in  the  green,  amor¬ 
phous  form  is  in  zeoliiic  combination. 

H.  F.  Guxbe. 


Sulpho-salts.  VIII.  Fersulpho-salts.  L. 

Fernandes  (Atfci  R.  Aeead.  Lincei,  1919,  [vi],  9, 
4G9 — 414 ;  cf.  this  vol.,  525).— The  formulae  of  the 
type  S3Mo*S*S*S‘NH4,  proposed  by  Hoffmann,  for 
salts  derived  from  the  acids  HMoSs  and  HMoS0  are 
untenable.  Instead,  co-ordination  formulae  of  the 
type  (NH4)2[MoA(Ss)]  are  suggested  for  the  following 
compounds  which  nave  been  prepared,  chiefly  by  the 


action  of  hydrogen  sulphide  or  ammonium  poly¬ 
sulphide  on  solutions  of  the  normal  sulpho-salts  of 
molybdenum  and  vanadium  :  NH4Mo36; 


NH4MoSg,H20  ; 


[nh:c(Nh2 


(MH4)4V2S955H20 ;  (NH4)3H¥2Sa,5H20 ; 
[NH:C(NH2)»  !1HV2Scm6H20  ;  TlsHVoSo,3HaO ; 
K3HV2S0s8H2O  ;  (NH4)2Hg(VS5)G,iOH20 ; 
[NH:C{NH2)2]4H2{VS5)e,10H2O.  F.  G.  Tryhorn. 


Aminosulphonic  acid  and  its  trisubstituted 
derivatives,  P.  Baumgarten  (Ber,,  1929,  62,  [I?], 
820—826) . — Trisubstituted  derivatives  of  aminosul¬ 
phonic  acid,  9,  form  neutral  solutions  in 


water,  without  immediately  suffering  hydrolysis. 
Their  stability  towards  -water  depends  on  the  nature 
of  the  group  R.  They  are  decomposed  more  readily 
by  alkali  hydroxide,  usually  into  tertiary  amine  and 
sulphate.  With  acids  they  are  able  to  form  salts 
and  they  can  also  yield  complex  compounds,  as 
instanced  by  the  substances  [KMe3*S03H]C104,H20  and 
[NMe3'S 03]2 ,KI,Ip,2H20 .  The  structure  NH2*S03H 
for  aminosulphonic  acid  rests  mainly  on  the  properties 
of  its  aqueous  solution.  Its  high  m,  p.,  non-hygro- 
seopicity,  and  limited  solubility  in  water  indicate  a 
constitution  differing  from  that  of  other  sulphonic 
acids.  Dissolution  in  water  may  be  considered  to  cause 


the  changes  NH^S02^0+H20  ^  H0*NH3*S02*0H 
NH2#S02*0H ;  the  hypothesis  receives  support 
from  the  observation  that  aminosulphonic  acid  is 
precipitated  from  its  solutions  by  mineral  acids.  The 
presence  of  the  betaine  form  to  a  small  extent  in 
aqueous  solution  is  deduced  from  the  differing  degree 
of  stability  of  the  sulphur-nitrogen  linking  towards 
hydrolytic  agents  in  aminosulphonic  acid  and  its  alkali 
salts.  The  free  acid  passes  in  aqueous  solution  into 
ammonium  hydrogen  sulphate  under  conditions  which 
do  not  affect  the  alkali  salts.  H.  Wren. 
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Action  of  gases  on  metals.  I.  Kinetic  study 
of  the  phenomena.  G.  Valensi  (J.  Chim.  phys., 
1929,  26,  152 — 177). — Measurements  have  been  made 
on  the  amounts  of  nitrogen  absorbed  by  iron, 
chromium,  and  manganese  when  heated  at  a  fixed 
pressure,  and  on  the  dissociation  pressures.  Evidence 
is  found  for  the  formation  of  a  nitride,  CrN,  in  the 
case  of  chromium.  Tho  compositions  of  the  mixtures 
of  gases,  mainly  hydrogen  and  nitrogen,  given  off 
when  the  three  metals  are  heated  in  a  vacuum  have 
been  investigated.  C.  W.  Goby. 

Supposed  sesquisulphide  of  molybdenum.  V. 
Montoeo  (Atti  R,  Accad.  Lincei,  1929,  [vi],  9,  331 — 
337). — An  X-ray  examination  has  been  made  of  speci¬ 
mens  of  molybdenite  which  had  been  desulphurised 
by  heating  in  an  arc  furnace  until  the  sulphur  content 
varied  between  0  and  36%.  Specimens  containing 
36—28%  of  sulphur  gave  photograms  of  the  molyb¬ 
denite  lines  superposed  on  others  less  distinct.  The 
relative  intensities  of  these  two  sets  of  lines  were 
reversed  in  photograms  of  samples  containing  less 
than  20%  S.  The  second  set  of  lines  disappeared 
after  treating  the  specimens  with  dilute  aqua  regia. 
The  substance  to  which  these  lines  are  due  has  been 
identified  with  a  molybdenum  carbide  (or  solid  solu¬ 
tion  of  carbon  in  molybdenum)  of  composition  corre¬ 
sponding  with  Mo2C.  An  analysis  of  the  substance 
extracted  from  the  roasted  molybdenite  by  aqua  regia 
agrees  closely  with  the  composition  deduced  from  the 
X-ray  lines.  The  structure  assigned  to  the  substance 
is  that  of  a  hexagonal  lattice  with  a~ 2*992  A.  and 
c/a— 1*581.  E.  G.  Tryhorn. 

Amphoteric  hydrated  oxides,  their  aqueous 
solutions  and  crystalline  compounds.  VIII. 
Tungstates,  isopoly-  and  heter op oly-tungstic 
acids.  G.  Jander,  D.  Majert,  and  T.  Aden  (Z. 
anorg.  Chem.,  1929,  180,  129 — 149 ;  cf.  this  vol., 
281).— When  aqueous  solutions  of  alkali  tungstates 
are  gradually  acidified,  amorphous  precipitates  of 
hydrated  forms  of  tungsten  trioxide  are  finally 
obtained.  Before  the  precipitate  is  actually  formed, 
however,  polymerisation  changes  occur  in  tho  dis¬ 
solved  tungstic  acid,  and  these  changes  have  been 
investigated  by  the  two  methods  already  used  in  the 
ease  of  stannates,  viz.,  by  means  of  measurements  of 
diffusion  coefficients  and  of  absorption  coefficients  of 
visible  and  ultra-violet  light.  The  gradual  addition 
of  hydrochloric  acid  to  a  solution  of  an  alkali  tungstate 
produces  first  a  polymerisation  to  hexatungstic  acid, 
without  the  formation  of  any  intermediate  acid,  as 
follows;  6WO/'+6H‘^W6On""+3H20.  The 
salts  of  hexatungstic  acid  are  identical  with"  the  para- 
tungstates  of  the  literature.  With  the  addition  of 
more  acid  there  is  a  further  polymerisation  to  meta- 
tungstic  acid,  which  is  probably  a  diparatungstic  acid, 
and  in  presence  of  other  acids,  such  as  arsenic  or 
phosphoric  acids,  heteropolvtungstic  acids  are  formed. 
The  changes  H2W04^H6[W6021H >H8[As2(Wr207)61 
are  described  in  detail.  0.  J.  Walker. 

Fluorine  and  chlorine,  an  explosive  gaseous 
mixture.  K.  Fredenhagen  and  0.  T.  Krefft 
(Z.  physikal.  Chem.,  1929,  141,  22 R-222).— Since 
chlorine  forms  no  ions  in  liquid  hydrogen  fluoride,  it 
was  concluded  that  there  must  be  considerable  affinity 


between  chlorine  and  fluorine.  A  mixture  of  chlorine 
and  fluorine  was  sparked  in  a  specially  constructed 
tube.  On  the  passage  of  tho  spark  a  yellowish-red 
flame  spread  through  the  tube  follow  ed  by  an  explo¬ 
sion,  On  completoly  drying  the  gases  and  the  appar¬ 
atus  no  reaction  occurred,  but  on  admitting  moisture 
the  flame  and  explosion  were  once  more  obtained. 

A.  J.  Mee. 

Purification  of  gases,  especially  chlorine,  by 
repeated  liquefaction,  R.  Wasmuiit. — See  B., 
1929,  392. 

[Reaction  between]  sulphuric  and  hydriodic 
acids.  (Miss)  F.  Bush  (J.  Physical  Chem.,  1929, 
33,  6 1 3 — 620) . — Qualitative  experiments  are  described 
and  discussed.  With  a  relatively  low  concentration 
of  hydriodic  acid  the  sulphuric  is  reduced  to  sulphur¬ 
ous  acid,  and  with  a  high  concentration  to  hydrogen 
sulphide.  The  relative  amounts  of  sulphurous  acid, 
hydrogen  sulphide,  and  sulphur  produced  vary  con¬ 
siderably  with  the  size  of  the  crystals  of  potassium 
iodide  dropped  into  the  concentrated  sulphuric  arid 
and  with  the  rate  of  stirring  of  the  solution. 

L.  S.  Theobald. 

Action  of  chlorine  on  iron  oxide.  W,  Iyanoro 
and  R.  Flugge  (Z.  Elektrochem.,  1929,  35,  ISO— 
194). — Theoretical  considerations  show  that  it  should 
be  possible  for  chlorine  to  react  with  ferric  oxido  to 
form  ferric  chloride  and  oxygen  at  higher  temperatures 
without  the  use  of  carbon.  Experiments  were  carried 
out  by  passing  chlorine  through  a  silica  tube,  in  which 
a  boat  containing  ferric  oxide  was  inserted  at  various 
temperatures,  any  ferric  chloride  formed  distilling 
off.  One  set  of  experiments,  which  show  tho  amounts 
of  iron  oxide  that  had  been  so  acted  on  wiien  subjected 
to  the  action  of  chlorine  by  passage  at  a  fixed  rate 
for  a  given  time  at  different  temperatures,  reveal  that 
whilst  little  action  occurs  at  temperatures  below  700° 
tho  amounts  of  ferric  chloride  formed  increased  rapidly 
with  rise  of  temperature.  Iron-bearing  minerals,  e.g., 
magnetite,  hsematite,  and  pyrites,  on  treatment  with 
chlorine  at  900 — 1000°  yielded  up  nearly  all  their  iron 
as  the  volatile  chloride.  H.  T.  S«  Britton. 

Mixed  halogen  complexes  of  tervalent  iron. 
F.  Krattss  and  T.  von  Heidlberg  (J.  pr.  Chem., 
1929,  [ii],  121,  364 — 368). — A  series  of  mixed  halogen 
complex  salts  of  tervalent  iron  was  prepared  by  the 
action  of  ferric  chloride  or  bromide  on  various  alkali 
halides  in  solutions  strongly  acidified  with  tho  corre¬ 
sponding  .  hydrogen  halide.  All  these  salts  are 
very  hygroscopic  and  undergo  fission  into  their  com¬ 
ponents  in  aqueous  solution.  Thus  from  the  appro¬ 
priate  components  are  obtained  the  complex  rubid¬ 
ium  salts,  Rb2[F eBr3Cl2,H20]  and  Rb.,[FeCl3Bro,H20], 
and  the  two  corresponding  complex  caesium  salts,  the 
trieihylammonium  complex  salts,  [Et3NH][FeClBr3], 
m.  p.  39*5°  (decomp.),  and  [Et3JvH][FcCl3Br]J  and 
the  complex  pyridinium  salt,  [C5H5NH][FeCl3Br], 
m.  p.  S4°.  J.  W.  Baker. 

Ferrous  bromide  ennea-  and  di-hydrate,  F. 
SciLDBrEL  (Ber.,  1929,  62,  {B]t  963— 966).— The  solu¬ 
bility  in  w^ater  of  ferrous  bromide,  prepared  by  dis¬ 
solving  pure  iron  in  aqueous  hydrobromie  acid,  has 
been  determined  over  the  range  —60°  to  +132  • 
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The  mnm-  and  di-hydrates  have  Been  isolated.  The 
cryohydrie  point  ol  the  solution  lies  at  —43*6°  with 
42*25%  of  ferrous  bromide.  The  transition  temper¬ 
atures  of  ennea-  to  hexa-,  hexa*  to  tetra-,  and  tetra  - 
to  di-hydrate  are  +29-3°,  +49*0°,  and  +  S3*,  respect¬ 
ively  ,  The  saturated  solution  has  h.  p.  132°  and 
contains  702%  of  ferrous  bromide.  All  the  hydrates 
have  a  pure  green  colour ;  the  4*  red,  hygroscopic 
powder  ”  of  commerce  owes  its  colour  to  ferric  salts. 

H.  Wren. 

Chr  omat  ocob  altiammines .  II.  Dichromato- 
tetramminecobaltiates  and  the  maximum  co¬ 
ordination  number  of  cobalt.  S.  H.  C.  Briggs 
(J.C.S.,  1929,  685—690). — Addition  of  a  solution  of  a 
diaquotetrammineeohaltie  salt  to  a  large  excess  of  a 
concentrated  solution  of  an  alkali  chromate  affords 
green  or  Brown  crystals  of  the  corresponding  alkali 
dichromatotetramminecoBaltiate,  AP(Co,2Cr04  ,4NH3]. 
The  green  form  corresponds  with  the  trans- configur¬ 
ation  and  the  brown  form  with  the  as- configuration 
of  the  chromate  radicals ;  the  formation  of  the  brown 
form  is  favoured  by  the  presence  of  a  large  quantity  of 
dichromate  in  the  solution.  Sodium  trans- dichrcmato- 
idramminccohaltiate ,  Na[Co,2CrQ4,4NH3],  separates  as 
a  green,  mieroorystalline  precipitate,  whereas  the 
corresponding  cis -compound  forms  greenish-brown 
crystals  with  1H20.  Lithium  eis -dichromatolelram- 
minecohaltiate,  2Li[Co,2Cr04t4NH3],3H20,  and  the 
potassium  tram- salt,  K[Co,2Cr04,4NH3],  have  also 
been  prepared.  With  magnesium  chromate  a  mixture 
of  brown  and  green  crystals  is  obtained,  the  browm 
crystals  being  the  compound 

(lfg12H20)[GoJ2Cr04,4NH3]2  and  the  green  crystals 
the  compound  (Mg,6H20)[Co,4NH3,2Cr04J2H20]2,  in 
which  the  cobalt  atom  has  the  co-ordination  number 
eight.  Dehydration  of  the  green  salt  in  a  vacuum 
over  sulphuric  acid  and  treatment  of  the  residue  with 
cold  water  affords  the  brown  hexahydrale, 
(Mg,6H20)[Co,2Cr04,4NH3]2.  Addition  of  diaquo- 
tetrammineeobaltie  salts  to  a  large  excess  of  neutral 
sodium  chromate  affords  a  dark  chocolate  compound, 
Co2(Cr04)3,8NH3,2*5H20,  which  gives  the  monohydrate 
in  a  vacuum  desiccator.  Using  sodium  dichromate 
in  this  reaction  the  compound  Co2(Cr207)3,9NH3,4H20 
is  obtained  in  brownish- black  crystals,  whilst  amnion* 
win  chromate  affords  the  compound 
PiH4)2Cr04,[Co,5NH3,Cr04]Cr04  in  dark  reddish- 
brown  crystals.  A.  R.  Powell. 

Nickel  hydride,  NiH*.  T.  Weichselfelder 
[with  M.  Eossodo]  (Bcr.,  1929,  62,  [B]f  769—771 ; 
ci  A.,  1924,  ii,  189;  1926,  372). — The  assumption 
that  the  very  unstable  nickel  diphenyl  is  formed  as 
an  intermediate  product  in  the  action  of  magnesium 
phenyl  bromide  on  anhydrous  nickel  chloride  and  is 
converted  by  2  mols.  of  hydrogen  into  nickel  hydride 
and  benzene  is  supported  by  the  following  observ¬ 
ations.  In  absence  of  hydrogen,  the  products  of  the 
change  are  nickel  and  diphenyl.  If  admission  of 
hydrogen  follows  4  hrs.  after  completion  of  the  first 
action,  70%  of  the  nickel  is  converted  into  the  hydride 
but  benzene  is  not  produced ;  if  shorter  periods  elapse 
before  treatment  with  hydrogen,  benzene  is  formed 
m  amount  which  increases  as  the  period  decreases. 
If  exactly  2  mols.  of  hydrogen  are  present  from  the 


beginning  of  the  change,  the  tension  of  the  gas  sinks 
to  zero. 

Nickel  hydride,  suspended  in  ether,  can  yield  a 
considerable  proportion  of  its  hydrogen  to  an  excess 
of  ethylene  within  a  few  days  at  the  atmospheric 
temperature.  It  is  immaterial  whether  the  nickel 
hydride  has  nearly  the  theoretical  content  of  hydrogen 
or  less  than  half  this  amount.  Complete  loss  of 
hydrogen  never  occurs.  The  hydride  (hydrogen  con¬ 
tent  ^80%  of  theoretical),  suspended  in  ether,  causes 
the  union  of  a  mixture  of  hydrogen  and  ethylene  to 
ethane  within  a  few  hours.  When  the  hydride  in 
ethereal  suspension  has  been  treated  with  alcohol  so 
that  it  has  apparently  lost  25%  or  more  of  its  hydro¬ 
gen,  it  causes  almost  complete  union  of  ethylene 
with  hydrogen  in  a  few  minutes.  After  almost  com¬ 
plete  decomposition  by  water,  the  hydride  reacts 
more  slowly  but  smoothly  with  the  mixture.  Nickel, 
free  from  hydrogen,  does  not  appear  to  unite  with  or 
adsorb  ethylene.  H.  Wren. 

Double  sulphates  and  their  components.  IV. 
Rhodium  sulphate  and  its  hydrates.  F.  Kratjss 
and  H.  Umback  (Z,  anorg.  Chera.,  1929, 180,  42- — 56; 
cf.  this  vol.,  663).— By  dissolving  rhodium  hydroxide 
precipitated  in  the  cold  in  dilute  sulphuric  acid, 
evaporating  over  concentrated  acid,  and  precipitating 
the  alcoholic  solution  of  the  residue  with  ether,  a 
yellow  hydrate  of  rhodium  sulphate,  Rh2{S04)3,15H20, 
is  obtained.  On  isobaric  dehydration,  the  first  three 
molecules  of  water  prove  to  be  zeolitically  combined, 
and  then  there  are  indications  of  hydrates  with  12, 
9,  and  6  mols.  of  water,  the  last  6  mols.  also 
being  in  zeolitie  combination.  The  aqueous  solution 
gives  the  normal  precipitation  reactions  of  rhodium 
and  sulphato  ions,  hut  on  evaporation  yields  a  red 
hydrate,  Rh2(S04)3,4H20,  the  aqueous  solutions  of 
wrhich,  when  freshly  prepared,  do  not  react  in  this 
way.  The  whole  of  the  "water  in  this  hydrate  is  held 
zeolitically.  R.  fJrmrrr.T. 

Cyanogen  compounds  of  the  platinum  metals. 
V.  Cyanides  and  thiocyanates  of  rhodium.  F. 
Krauss  and  H.  Umbach  (Z.  anorg.  Chem.,  1929, 
179,  357— 3GS).~Tho  complex  ion  Rh(CN)8"'  is, 
contrary  to  previous  reports  in  the  literature,  ex- 
tremely  stable.  By  heating  potassium  rhodicyanide 
with  concentrated  sulphuric  acid  to  above  100°  a 
brown  precipitate,  which  on  partial  drying  has  the 
composition  2Rh(CN)3,7H20,  is  formed;  complete 
desiccation  is  not  possible  without  decomposition  ; 
by  treatment  of  the  cyanide  with  concentrated 
ammonia  solution  the  salt  4Rh(0N)6,7NH3,7H«O  has 
been  prepared.  Rhodium  cyanide  is  insoluble  in 
potassium  cyanide  solution  and  is  decomposed  by 
concentrated  potassium  hydroxide  solution.  The 
following  complex  cyanides  have  been  prepared : 
Cu3Rh(GNL,rH20  (blue),  Cu3Rh(GN)6,5NH3,5H20 
(deep  blue),  Cu3Rh(CN)3,5C5HsN,5H20  (deep  blue), 
Ni3Rh(CN)6,xH*0  (green),  and 
Ni3Rh(CN)6f4NH3,10H2O  (violet).  Solutions  of  alum¬ 
inium,  ferric,  chromic,  stannous,  lead,  palladium,  and 
mercuric  salts  do  not  give  precipitates  with  potassium 
rhodoeyanide  solution.  Attempts  to  prepare  the  free 
acid  and  salts  corresponding  with  the  nitroprussides 
have  been  unsuccessful.  Rhodium  thiocyanate, 
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Rh(CNS)3,a;H20,  has  been  prepared  by  the  addition 
of  concentrated  sulphuric  acid  to  a  cold  solution 
containing  rhodium  chloride  and  potassium  thio¬ 
cyanate  :  on  concentration  of  the  solution  in  a  vacuum 
desiccator  an  orange  precipitate  is  produced  which  is 
soluble  in  water  but  precipitated  by  sulphuric  acid 
solution.  Complex  rhodium  thiocyanates  could  not 
be  prepared,  H.  F.  Gillbe, 

Ultra-violet  colorimetry  with,  the  aid  of 
fluorescent  substances.  I.  Eisenbranb  (Z. 
angew.  Chem.,  1929,  42,  445—448), — A  simple  means 
for  carrying  out  colorimetric  determinations  with 
ultra-violet  light  consists  of  a  narrow  (0*5  cm.)  tube 
containing  a  solution  which  is  fluorescent  in  ultra¬ 
violet  light  (e.g.,  0*0001 N -quinine  sulphate  in  0 *1N- 
sulphuric  acid)  which  is  immersed  perpendicularly  in 
the  solution  under  investigation  and  projects  above 
the  surface.  When  a  parallel  beam  of  ultra-violet 
light  is  directed  through  the  solution  at  right  angles 
to  this  tube  the  solution  in  the  latter  exhibits  unaltered 
fluorescence  if  the  test  solution  does  not  absorb  ultra¬ 
violet  light.  If  slight  absorption  occurs,  the  immersed 
portion  of  the  fluorescent  solution  is  darker  than  that 
projecting  above  the  liquid,  becoming  quite  invisible 
where  strong  absorption  occurs.  For  quantitative 
measurements  the  method  has  a  maximum  error  of 
33%,  and  its  application  to  the  detection  and  deter¬ 
mination  of  nitrites  and  certain  alkaloids  is  described, 

J.  W.  Baker. 

Critical  consideration  of  some  schemes  of 
fractionation.  A.  A.  Sunier  (J.  Physical  Chem., 
1929,  33,  577 — -585) , — Four  schemes  are  discussed 
and  it  is  concluded  that  (i)  a  scheme  of  fractionation 
should,  in  general,  be  carried  outwards  as  far  as 
possible  in  both  directions,  (ii)  the  number  of  rows 
worked  should  be  large,  and  (iii)  the  more  important 
factors  to  be  considered  in  any  scheme  are  yield,  g. 
evaporated  per  g.  yield,  and  quantity  of  original 
material  needed  to  produce  a  required  yield. 

L.  S.  Theobald. 

Influence  of  shaking  on  various  precipitation 
reactions.  G.  Thanheiser  and  P.  Dickens. — See 
B.,  1929,  392. 

Differential  p  otentiometric  titration.  III. 
Improved  apparatus  and  its  application  to 
precision  measurements.  D.  A.  MacInnes  and 
M.  Dole  (J.  Amer.  Chem.  Soc.,  1929,  51,  1119— 
1127),— The  retarded  electrode  (cf.  A.,  1927,  35)  is 
surrounded  by  a  glass  tube  having  a  capillary  opening 
at  the  bottom  and  an  aperture  near  the  top,  a  “  gas¬ 
lift  33  being  sealed  mid-way  between  these  openings. 
When  gas  is  passed  down  the  lift  (which  is  preferably 
controlled  by  the  burette  tap)  solution  is  circulated 
over  the  enclosed  electrode,  whereas  this  electrode 
becomes  an  “  isolated  ”  electrode  when  no  gas  is 
passing.  The  improved  apparatus  offers  several 
advantages.  Ferrous  ions  may  be  accurately  titrated 
with  potassium  dichromate  in  an  atmosphere  of 
carbon  dioxide,  and  chloride  ions  may  be  determined 
with  great  precision  by  titration  with  silver  nitrate. 
An  analysis  of  constant-boiling  hydrochloric  acid  by 
the  improved  method  gave  results  agreeing  with  those 
of  Foulk  and  Hollingsworth  (A.,  1923,  ii,  482). 

S.  K.  Tweedy. 


Chart  of  indicators  useful  for  pn  measure¬ 
ments.  C.  E.  Davis  and  H,  M.  Salisbury  (Ind. 
Eng.  Chem.  [Anal.],  1929, 1, 92). — Fourteen  indicators 
covering  the  pK  range  b — 10  are  tabulated  together 
with  their  optimum  concentrations,  appropriate  sol¬ 
vents,  individual  ranges  of  applicability,  and  a  chart 
illustrating  the  dependence  of  colorations  on  the  ps 
value,  J.  S.  Carter. 

Yatren,  a  mono-colour,  amphoteric  indicator, 

H.  W.  VAN  Urk  (Z.  anal.  Chem.,  1929,  77,  12--14).— 
Yatren,  74odo-8-hydroxyquinoline-5-sulphonic  acid, 
is  a  mono-colour,  amphoteric  indicator,  the  intensity 
of  the  yellow  coloration  of  aqueous  solutions  being 
dependent  on  the  pn  value.  The  colour  disappears 
at  pn  8.  Determination  of  the  dissociation  curve 
shows  that  the  ions  are  colourless  and  that  the  color¬ 
ation  is  due  to  the  neutral  ampholyte. 

J.  S.  Carter. 

Berry-juice  indicator.  L.  Mosendz  (Z.  anal. 
Chem.,  1929,  77,  37 — 38) —The  colouring  matter  of 
the  juice  of  the  black  mulberry  [Morns  nigra ,  L.) 
may  be  used  as  an  indicator  in  acidimetry,  the 
colorations  in  acid  and  alkaline  media  being  red  and 
green,  respectively.  The  most  accurate  results  are 
obtained  when  acids  are  titrated  with  alkalis. 

J.  S.  Carter. 

Determination  of  the  acidity  of  undissoci¬ 
ated  acids  with  dimethylaminoazobenzene  as 
indicator.  A.  Hantzsch  and  W.  Voigt  (Ber.,  1929, 
62,  [jB],  975—984). — The  acidity  of  acids  cannot  be 
calculated  from  their  conductivities  in  aqueous  solu¬ 
tion  on  account  of  the  production  of  hydroxonium 
salts,  but  is  deduced  chemically  from  the  differing 
stabilities  of  their  salts.  Yellow  dimethylaininoazo- 
benzene  is  a  suitable  base,  since  it  gives  red  salts 
owing  to  the  conversion  of  the  azoid  amine  into 
quinonoid  salts.  The  position  of  the  equilibrium 
NPh:H*C0H4-NMe2  +  HX  —  NHPh*N:CcH4:MIeX 
depends  primarily  on  the  strength  of  the  acid,  second¬ 
arily  on  the  nature  of  the  solvent.  Only  the  saturated 
hydrocarbons  and  (approximately)  their  halogeno- 
derivatives,  particularly  carbon  tetrachloride  and  to 
a  somewhat  smaller  extent  chloroform,  are  almost 
indifferent  solvents.  All  media  containing  oxygen 
react  chemically  with  acids  in  a  degree  which  increases 
with  the  strength  of  the  acid.  For  practical  reasons, 
measurements  are  made  in  chloroform  and  ether. 
The  dimethyl-yellow  salts,  or  equimolar  solutions  of 
base  and  acid,  are  dissolved  in  the  solvent  and  diluted 
until  the  change  of  colour  shows  the  practically  quan¬ 
titative  fission  into  the  components.  The  process  is 
less  sensitive  than  the  conductivity  method,  its 
indefiniteness  increasing  with  the  weakness  of  the 
acids.  As  the  strength  of  the  latter  increases,  the 
method  becomes  more  accurate  and  is  superior  to 
the  conductivity  process  for  the  strongest  carboxylic 
acids.  In  dry  chloroform,  the  order  of  acidity  is 
generally  parallel  with  the  dissociation  constant,  but 
the  acidities  increase  much  more  rapidly  and  markedly 
than  the  dissociation  constants.  The  values  for  the 
acidity  have  about  ten  times  as  wide  a  range  as  those 
of  the  dissociation  constants,  due  to  the  levelling 
effect  of  ivater;  this  latter  influence  is  obvious  in  a 
smaller  degree  when  moist  chloroform  is  used  as  solvent. 
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All  salts  of  dimethyl-yellow  are  completely  decom¬ 
posed  by  dilution  in  anhydrous  ether  much  more 
rapidly  than  in  chloroform,  giving  dimethyl-yellow 
and  the  acid  etherate.  Addition  of  water  has  little 
influence  except  that  it  represses  slightly  the  values 
for  the  strongest  acids.  The  salts  of  the  strongest 
inorganic  acids  are  not  completely  dissociated  in 
anhydrous  chloroform  even  at  very  great  dilutions. 
Tor  their  investigation,  they  are  dissolved  in  a  little 
chloroform  and  the  solutions  are  diluted  with  ether. 
The  sequence  of  acidities  is  HC104>HBr>HGl> 
HN03.  With  a  weaker  base  (dianisylideneacetone) , 
the  activities  of  hydrogen  bromide,  hydrogen  chloride, 
and  trichloroacetic  acid  can  be  compared  in  anhydrous 
chloroform.  By  means  of  these  salts,  also,  it  is  shown 
that  the  halogeno- derivatives  of  saturated  hydro¬ 
carbons  are  less  inactivating  than  benzene  or  toluene. 

H.  When. 

Determination  of  water  by  means  of  difficultly 
inflammable  liquids.  F.  Friedktchs  (Chem.- 
Ztg,,  1929,  53,  287). — The  substance  is  heated  with 
tetrachloroethane  in  a  small  flask  fitted  with  a  glass 
stopper  carrying  a  long  vertical  tube  bent  over  at  its 
upper  end  to  meet  a  small  condenser  the  lower  end 
of  which  is  connected  through  a  capillary  tube  with  a 
small  burette  filled  with  tetrachloroethane .  An  over¬ 
flow  tube  from  the  lower  end  of  the  burette  returns 
excess  of  the  liquid  to  the  distillation  flask.  The 
water  vapour  condenses  as  an  emulsion  with  the 
tetrachloroethane  in  the  condensers  and  is  thus  forced 
into  the  burette,  where  the  water  rises  to  the  surface 
of  the  organic  liquid  and  its  volume  can  then  be 
measured.  A.  R,  Powell. 

Microtitration  of  iodides  [alone]  and  in  the 
presence  of  large  quantities  of  nitrites.  J.  F. 
Keith  (Rec.  trav.  ehim.,  1929,  48,  386 — 390). — 
Details  are  given  of  a  titration  method,  using  sodium 
thiosulphate  solution,  by  which  from  0*01  to  0*0015 
mg.  of  iodine  ion  can  be  determined  with  an  accuracy 
of  from  5  to  2%. 

By  the  application  of  the  sodium  azide  method 
0*005  mg.  of  iodine  ion  may  be  determined  with  an 
accuracy  of  about  2%  in  the  presence  of  several 
times  that  quantity  of  nitrite.  F.  G.  Tryhorn. 

^  Absorption  of  oxygen  by  dilute  alkaline  solu¬ 
tions  of  pyrogallol.  T.  J.  Drakeley  and  H. 
Nicol.— See  B.,  1929,  355. 

Determination  of  gases  in  metals,  particularly 
of  oxygen  in  steel.  W.  Hessenbruch. — Sec  B., 
1929,  358. 

Separation  and  determination  of  nitrous  acid 
by  esterification*  W.  M.  Fischer  and  A.  Schmidt 
(Z,  anorg.  Chem.,  1929,  179,  332 — 338). — Owing  to 
the  high  esterification  velocity  of  nitrous  acid,  and 
to  the  volatility  of  the  esters,  the  acid  may  be  readily 
and  quantitatively  separated  from  a  mixture  by  con¬ 
version  into  ethyl  or  methyl  nitrite  and  removal  of 
the  ester  in  a  current  of  carbon  dioxide ;  after  passage 
of  the  vapour  into  potassium  iodide  solution  the 
liberated  iodine  may  be  titrated  with  sodium  thio¬ 
sulphate  solution.  Hydrazine,  hydroxylamine,  aniline 
salts,  and  bromates,  sulphites,  ferrocyanides,  and  per¬ 
manganates  interfere.  H.  F.  Gillbe. 


Detection  of  nitrites  in  the  forensic  study  of 
gunshot  wounds.  C.  Goroncy  (Deut.  Z.  ges. 
gerichtl.  Med.,  1928,  11,  482 — 486 ;  Chem.  Zentr., 
1928,  ii,  2047). — Lunge’s  reagent  is  used,  after  dis¬ 
solution  with  alcoholic  potassium  hydroxide,  for  the 
detection  of  nitrite  from  black  or  smokeless  powder. 

A.  A.  Eldridge. 

Use  of  liquid  amalgams  in  volumetric  analysis. 
XI.  Determination  of  phosphoric  acid  by  using 
zinc  or  cadmium  amalgam.  K,  Someya  (Sci. 
Rep.  Tohoku  Imp.  Univ.,  1928,  17,  1289 — 1298). — 
Molybdic  acid  is  completely  reduced  to  the  tervalent 
state  by  treatment  with  zinc  or  cadmium  amalgam 
in  dilute  sulphuric  acid.  Molybdenum  can  then  be 
determined  by  titration  with  potassium  permanganate 
solution.  The  method  is  extended  to  the  determin¬ 
ation  of  phosphorus,  the  usual  precipitate  of  phospho- 
molybdate  being  reduced  and  titrated,  assuming  24 
mols.  of  Mo03  for  each  mol.  of  P205. 

C.  J.  Smitiiells. 

Separation  and  determination  of  ortho-  and 
pyro-phosphorie  acids.  W.  STOLLEHWERK  and 
A.  Bauble  (Z.  anal.  Chem.,  1929,  77,  81 — 111). — 
Ortho-  and  pyro-phosphorie  acids  caimot  be  quan¬ 
titatively  separated  by  precipitation  of  the  latter 
with  silver  nitrate  in  the  presence  of  sodium  acetate 
and  acetic  acid,  as  an  excess  of  the  precipitant  results 
in  the  gradual  conversion  of  the  silver  pyrophosphate 
into  orthophosphate ;  a  similar  reaction  occurs  with 
copper  nitrate.  Separation  of  the  two  acids  by  pre¬ 
cipitation  with  aluminium,  beryllium,  magnesium,  or 
lead  salts  is  always  incomplete  either  because  of 
adsorption  or  owing  to  the  too  great  solubility  of  the 
precipitate.  Alkaline -earth  salts  precipitate  com¬ 
pletely  both  acids  in  the  tri-  or  tetra-basic  form 
respectively.  Either  acid  alone  may  therefore  be 
determined  by  titrating  its  solution  with  an  excess  of 
barium  hydroxide  in  an  atmosphere  free  from  carbon 
dioxide  and  then  determining  the  total  alkalinity  of 
a  portion  of  the  filtrate  by  acidimetric  titration  or 
the  excess  of  barium  as  sulphate  gravimetrically ;  both 
methods  give  good  results.  If  both  acids  are  present 
in  the  same  solution  the  sum  is  obtained  by  the 
above  method  and  the  total  P205  is  determined  as 
usual.  From  these  results  the  proportion  of  each 
acid  present  is  readily  calculated  by  the  indirect 
method.  A.  R.  Powell. 

Analytical  studies  of  pyrophosphoric  acid. 
[Determination  of  pyrophosphate  in  presence  of 
orthophosphate. ]  R.  Dworzak  and  W.  Reich- 
Rohrwig  (Z.  anal.  Chem.,  1929,  77,  14 — 37). — The 
method  of  Berthelot  and  Andre  (A.,  1897,  ii,  158) 
yields  trustworthy  results  except  when  orthophos¬ 
phate  is  the  predominating  constituent.  Under  these 
latter  conditions,  however,  satisfactory  results  are 
obtained  by  titration  with  a  solution  of  uranyl  acetate, 
until  a  permanent  precipitate  of  orthophosphate  indi¬ 
cates  the  completion  of  the  reaction  UQ2(OAc)2+ 
2Ma4P207  =  Na*[U02(P207)2]  +  2NaOAc.  In  accu¬ 
rate  work  it  is  desirable  to  add  a  trace  of  ammonia 
and  varying  amounts  of  a  solution  of  uranyl  acetate 
to  each  of  several  aliquot  parts  of  the  solution  to  be 
tested  and  to  keep  for  several  hours.  ^  The  true  titra¬ 
tion  is  the  mean  of  the  values  which  just  produce,  or 
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do  not  produce,  turbidity.  The  indirect  method  of 
Aoyama  (J,  Pharm.  Soe.  Japan,  1925,  No.  520,  7), 
with  certain  modifications,  gives  trustworthy  results 
and  should  be  used  if  metaphosphate  is  also  present, 

J.  S.  Carter. 

Volumetric  determination  of  arsenic  in 
organic  and  inorganic  compounds  in  presence  of 
halogens  and  heavy  metals,  P.  Villecz  (Ber. 
Ungar.  pharm.  Ges.,  1928,  4,  313 — 337 ;  Chem.  Zentr,, 
1928,  ii,  2173). — The  substance  is  decomposed  by 
heating  with  concentrated  sulphuric  acid  and  30% 
hydrogen  peroxide ;  a  macro-  and  a  micro-procedure 
are  described.  If  a  brown  coloration  appears,  hydro¬ 
gen  peroxide  is  again  added.  Arsenic  acid  is  reduced 
at  the  b.  p.  by  hydrazine  sulphate  in  concentrated 
sulphuric  acid,  which  removes  the  excess  of  hydrazine 
sulphate.  The  arsenious  acid  is  then  titrated  with 
potassium  bromate  solution.  The  determination  of 
arsenic  in  presence  of  calcium,  strontium,  barium, 
iron,  lead,  mercury,  or  silver  is  described. 

A.  A,  Eldridge, 

Determination  of  arsenic  by  Smith's  method. 
J.  Gnessin  (Pharm.  J.  Russia,  1928,  89,  442 — 144 ; 
Chem.  Zentr.,  1929,  ii,  2269). — Gadamer’s  method 
(Lehrb.  d.  Chem.  Tox.,  1924,  166)  is  modified, 
the  arsenic  hydride  being  produced  in  a  Marsh- 
Lockemann  apparatus  and  then  passed  into  the  solution 
containing  mercuric  chloride,  potassium  iodide,  and 
sodium  hydrogen  carbonate,  A.  A,  Eldridge, 

Test  for  boric  acid  and  borates.  A.  S.  Dodd 
(Analyst,  1929,  54,  282 — 2S5). — To  about  10  c.c,  of 
an  acid  aqueous  solution  of  the  substance  to  be  tested 
are  added  methyl-red  or  Sofnol  indicator  1,  and  the 
solution  is  neutralised  with  sodium  hydroxide.  After 
boiling  (filtering  if  necessary),  the  liquid  is  acidified 
with  dilute  sulphuric  acid  and  just  neutralised  with 
0TA7-sodium  hydroxide  solution,  when  0-5  g.  of 
mannitol  is  added.  If  on  shaking  a  reddish -pink 
colour  appears,  borates  are  present.  Small  quantities 
of  carbon  dioxide  do  not  interfere  if  0*01  g.  of  boric 
acid  is  present.  A  reaction  is  given  with  0-2  mg.  of 
boric  acid  and  a  very  distinct  one  with  0*3  mg.  The 
following  substances  gavo  negative  results  with  the 
test  and  did  not  interfere  when  present  with  borates  : 
Metallic  radicals  ;  aluminium,  ammonium,  antimony, 
barium,  bismuth,  cadmium,  calcium,  cobalt,  copper, 
iron,  lead,  lithium,  magnesium,  manganese,  mercury, 
molybdenum,  nickel,  potassium,  silver,  sodium,  stront¬ 
ium,  tin,  titanium,  and  zinc.  Acid  radicals  :  acet¬ 
ates,  benzoates,  bromates,  bromides,  chlorates,  chlor¬ 
ides,  citrates,  formates,  iodates,  iodides,  lactates, 
molybdates,  nitrates,  nitrites,  oxalates,  salicylates, 
sulphates,  sulphides,  sulphites,  tartrates,  and  tann- 
ates.  Tungstates  gave  a  colour  similar  to  that  pro¬ 
duced  by  boric  acid.  D.  G.  Hewer. 

Detection  of  alkali  metals  in  mixtures  of  salts 
and  in  silicates,  N.  A.  Takakaev  (Z.  anorg. 
Chem.,  1929, 180,  75 — 82). — If  a  mixture  of  chlorides 
and  nitrates  is  converted  into  oxides,  carbonates, 
and  free  metals  by  ignition  with  oxalic  acid,  then 
treated  with  ammonium  carbonate  to  change  any 
calcium  oxide  into  carbonate,  the  aqueous  extract  of 
the  residue  can  contain  only  alkali  metals  and  a 
little  magnesium  carbonate,  so  that  if  the  latter  is 


decomposed  by  evaporating  the  solution  and  igniting, 
an  alkaline  reaction  in  the  aqueous  extract  of  the 
residue  proves  the  presence  of  alkali  metals.  If,  how¬ 
ever,  the  original  mixture  contained  arsenite  or  arsen¬ 
ate,  this  solution  will  contain  arsenite,  which  must 
be  precipitated  as  sulphide  by  addition  of  ammonium 
sulphide  and  oxalic  acid,  the  residue  left  on  evapor¬ 
ation  of  the  filtrate  being  ignited,  and  then  dissolved 
in  water  and  its  alkalinity  examined.  Any  sulphate 
present  in  the  mixture  is  converted  into  chloride  by 
addition  of  excess  of  barium  chloride  before  ignition 
with  oxalic  acid,  whilst  silicates  require  a  preliminary 
treatment  with  hydrofluoric  acid,  the  fluorides  then 
reacting  with  oxalic  acid  in  the  same  way  as  chlorides. 

R.  Cutiiill. 

D  eterminati  on  of  metals  as  sulphates  using 
silica  crucibles.  A.  A.  Guhtz  and  J.  Barbier 
(China,  ct  Ind.,  1929,  21,  711— 712).— The  determin¬ 
ation  of  various  metals  as  sulphates  using  vitreosil 
crucibles  in  an  electric  furnace  with  temperature  con¬ 
trol  was  investigated,  with  results  as  follows.  Sodium : 
the  method  is  accurate  between  700°  and  950°  (m.  p. 
of  sodium  sulphate,  880°).  Magnesium :  accurate 
between  600°  and  850°.  Lithium  :  accurate  from 
500°  to  950°  (m.  p,  of  lithium  sulphate,  580°).  Cad¬ 
mium  :  accurate  between  450°  and  800°.  It  is  im¬ 
practicable  to  heat  further  and  determine  as  oxide. 
Lead  and  manganese  can  be  determined  between 
limits  450°  and  800°  and  400°  and  750°,  respectively. 
Zinc  requires  close  temperature  control  as  the  limits 
are  400°  and  600°  ;  by  heating  to  above  900°  in  a 
closed  crucible  it  may  be  weighed  as  oxide.  Cobalt 
and  nickel :  the  method  is  unsuitable.  C.  Irwin. 

Zirconium.  III.  Influence  of  lithium,  rubid¬ 
ium,  caesium,  and  magnesium  on  the  detection 
of  potassium  by  zirconium  sulphate.  R.  D. 
Reed  and  J.  R,  Withrow  (J.  Amer.  Chem.  Soc., 
1929,  51,  1062—1065 ;  ef.  A.,  1928,  858).— Zirconium 
sulphate  will  detect  1*0  mg.  or  more  of  potassium  in 
2  c.c.  of  solution  containing  50  mg.  of  lithium  sulphate, 
16*6  mg.  of  rubidium  sulphate,  or  11*6  mg.  of  caesium 
sulphate.  It  will  also  detect  0*5  mg.  or  more  of 
potassium  in  2  c.c.  of  a  solution  which  are  free  from 
interfering  ions  or  contain  50  mg.  of  magnesium 
sulphate.  S.  K.  Tweedy. 

Determination  of  small  quantities  of  beryllium 
in  rocks.  B.  E.  Dixoh  (Analyst,  1929.,  54,  268— 
274). — The  determination  of  beryllium  present  in 
silicate  rocks  has  been  hampered  by  lack  of  a  suitable 
way  of  separating  from  titanium.  This  may  be 
brought  about  by  precipitating  the  weak  hydroxide 
of  titanium  with  y)-cliloroaiiiline,  and  subsequently 
the  beryllium  with  ammonia.  The  hydroxides  of  iron, 
aluminium,  etc.  are  separated  from  the  solution  of 
chlorides  by  two  precipitations  with  boiling  ammonia, 
with  evaporation  of  the  filtrate  to  recover  any  unpre- 
cipitated  traces.  The  precipitates  are  dried  and 
ignited  with  the  residue  from  the  silica  determination, 
ground  and  mixed  with  5  g.  of  sodium  carbonate, 
and  heated  for  2*5 — 3  lira.,  first  in  the  molten  con¬ 
dition.  The  mass  is  digested  with  water,  filtered, 
and  washed  with  sodium  carbonate  solution.  Any 
chromium  can  be  determined  colorimetrically  in  the 
filtrate.  The  solution  is  then  acidified  with  15  c.c. 
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of  hydrochloric  acid,  evaporated  to  dryness,  a  few  c.c. 
of  hydrochloric  acid  are  added,  then  100  c.c.  of  hot 
water,  and  the  liquid  is  filtered.  The  precipitate  is 
ignited  and  weighed,  and  the  weight  of  silica  deter¬ 
mined  by  loss  in  weight  on  evaporation  with  hydro¬ 
fluoric  and  sulphuric  acids.  Aluminium  can  be  deter¬ 
mined  in  the  filtrate  and  a  correction  made  for  any 
chromium  and  phosphorus  winch  are  also  precipitated. 
Ten  c.c.  of  hydrochloric  acid  arc  put  into  the  sodium 
carbonate  fusion  crucible,  and  the  extract  is  used  to 
dissolve  the  precipitate  of  iron,  titanium,  and  beryllium 
on  the  filter  paper.  The  paper  is  ashed  and  any 
residue  is  dissolved  in  hydrochloric  acid  and  added 
to  the  main  solution,  which  is  neutralised  with 
ammonia  and  10  g.  of  solid  sodium  hydrogen  carbonate 
are  added  per  100  c.c.,  the  solution  is  boiled  for  1  min., 
cooled,  filtered,  the  residue  washed  with  50  c.e.  of  hot 
10%  sodium  hydrogen  carbonate  solution,  redissolved 
in  hydrochloric  acid,  neutralised,  and  the  precipitation 
repeated.  The  final  precipitate  of  ferric  and  titanic 
hydroxides  is  ignited ,  The  united  filtrates  are  acidified 
with  30  c.e.  of  hydrochloric  acid,  the  solution  is  boiled, 
and  a  preliminary  separation  of  beryllium  and  titanium 
hydroxides  made  by  dissolving  in  hydrochloric  acid, 
treating  with  ammonia  until  a  turbidity  but  not 
flocculation  is  present.  yi-Chloroaniline  (1 — T5  g.) 
is  then  added,  the  solution  is  boiled  for  3  min. 
and  filtered,  and  the  precipitate  redissolved  and 
reprecipitated,  ignited,  and  weighed.  A; slight  excess 
of  ammonia  is  added  to  the  filtrate,  the  solution 
boiled  and  filtered  after  uniting  with  the  filtrate  from 
the  final  separation,  and  the  beryllium  hydroxide 
washed  free  from  chlorides,  ignited,  and  weighed. 

D.  G.  Hewer. 

Detection  of  magnesium  in  silicates.  H. 
Leitmbier  and  F.  Pjsigl  (Tsch.  Min.  Petr.  Mitt., 
1928,  29,  323). — The  test  by  fusing  with  cobalt 
nitrate  is  unsatisfactory  and  a  quick  test  for  magnes¬ 
ium  is  wanting.  Silicates  are  treated  with  hydro¬ 
fluoric  acid,  or  with  potassium  hydrogen  fluoride  and 
sulphuric  acid,  and  the  solution  is  heated  with  an 
alkaline  alcoholic  solution  of  dijflienylearbazide.  In 
the  presence  of  magnesium  a  bluish- violet  colour 
results  (cf.  A.,  192S,  1108).  L.  J.  Spencer. 

Rapid  electrolytic  determination  of  lead  as 
peroxide.  H.  Tofblmann  {J.  pr.  Chem.,  1929, 
[ii],  121,  289—3 1 9) , — V arious  physico-chemical  fac¬ 
tors  affecting  the  electrolytic  determination  of  lead 
have  been  investigated  and  on  the  basis  of  the  results 
the  following  procedure  is  recommended.  The  solu¬ 
tion  of  lead  nitrate  {100  c.c.)  containing  0*3 — 0*5  g. 
of  lead,  8 — 10  c.c.  of  nitric  acid,  d  T4,  and  1—2  g.  of 
copper  nitrate  is  electrolysed  at  the  ordinary  tem¬ 
perature  with  a  platinum  gauze  anode  and  a  rotating 
platinum  cathode  for  1 — 2  min.  with  a  current  of 
0*5  amp.,  the  current  strength  then  being  increased 
to  2  amp.  in  the  course  of  0*25  hr.  After  a  further 
0*25  hr.  the  anode  is  washed  with  distilled  water 
before  interrupting  the  current  and  dried  under  con¬ 
ditions  elaborated  below.  Complete  precipitation  of 
the  lead  is  affected  by  the  evolution  of  oxygen,  which 
sets  in  towards  the  end  of  the  electrolysis  and  by  the 
solvent  action  of  the  nitrous  acid  produced,  but  with 
the  above  procedure  these  errors  amount  to  less  than 


0*1  mg.  The  varying  factors  recorded  for  conversion 
of  the  weight  of  dried  lead  peroxide  into  lead  (usually 
more  than  1  %  below  the  theoretical  value)  are  shown 
to  be  due,  not  to  the  presence  of  higher  oxides,  nor, 
entirely,  to  the  presence  of  nitrate  (which  never 
exceeds  1%),  but  to  occlusion  of  varying  amounts  of 
water  depending  on  the  method  of  drying  and  on  the 
physical  state  of  the  deposit,  the  latter,  in  turn, 
depending  on  the  temperature  of  electrolysis  and 
current  density.  The  best  results  are  obtained  by 
drying  in  a  described  apparatus  at  260°  for  2  lirs., 
for  which  a  constant  conversion  factor  (independent 
of  tho  quantity  of  lead)  0*8628  is  found.  Constant 
conversion  factors  are  also  obtained  by  drying  for 
0*5  hr.  (0*8580)  or  1  hr.  (0*8589)  at  230°,  but  previous 
washing  with  alcohol  and  ether  is  not  to  be  recom¬ 
mended.  Thermal  dissociation  of  lead  peroxide 
occurs  slowly  at  320 — 350°,  but  is  not  appreciably 
accelerated  by  diminution  of  the  partial  pressure  of 
the  oxygen.  Contrary  to  some  results  of  earlier 
investigators,  the  presence  of  ammonium  or  alkali 
nitrates  (in  concentration  0*321^)  does  not  affect  the 
electrolytic  determination  of  lead,  but  by  altering 
the  anode  and  cathode  potentials  small  concentrations 
(0*00455iY)  of  chloride  ion  have  a  relatively  large 
effect  and  must  be  avoided.  Tho  adaptation  of  the 
method  to  the  micro-determination  of  lead  is 
described.  J.  W.  Baker. 

Volumetric  determination  of  thallous  salts 
using  potassium  permanganate  in  a  medium 
containing  hydrochloric  acid.  A.  Jilek  and  J. 
Lukas  (Chem.  Listy,  1929,  23,  124— 129).— Tho 
accuracy  of  the  following  gravimetric  methods  for  the 
determination  of  thallium  salts  is  examined.  The 
experimental  errors  of  Werther  and  WillnTs  method 
(Z.  anal.  Chem.,  1865,  4,  432)  are  from  —10  to  +3%, 
of  Browning  and  Palmer’s  method  (A.,  1909,  ii,  620) 
about  +2%,  of  Browning’s  method  (A.,  1900,  ii,  24 1} 
from  — 20  to  +2%,  of  Werther ’s  method  (Z.  anal. 
Chem.,  1864,  3,  2)  only  +04%,  of  WillnTs  method 
(Z.  anal.  Chem.,  1865,  4,  432)  —0*3%,  of  Crookes’ 
method  (Chem.  News,  1863,  8,  255)  +3%,  and  of 
Carstenjen’s  method  (Z.  anal.  Chem.,  1867,  8,  73) 
from.  *—3  to  +7%,  WillnTs  volumetric  method 
(Bull.  Soc.  ehim.,  1863,  5,  532)  gives  fairly  accurate 
results  (99*5 — 102*4%),  using  0*02iV-solutions  of 
thallous  salts  and  of  potassium  permanganate,  and  in 
the  presence  of  potassium  chloride,  1  c.c.  of  per¬ 
manganate  being  equivalent  to  2*078  mg.  of  thallium. 

R.  Truszkowski. 

Cupric  oxide  as  a  standard  in  iodometry. 
T.  F.  Buehrer  and  C.  M.  Mason  (Ind.  Eng.  Chem. 
[Anal.],  1929,  1,  68 — 70). — Since  impurities  in 
metallic  copper  are  unevenly  distributed,  the  use  of 
copper  oxide  as  an  iodomctric  standard  is  recom¬ 
mended.  After  a  copper  compound  has  been 
evaporated  to  dryness  with  sulphuric  acid  it  is 
unnecessary  to  neutralise  with  ammonia  and  rc- 
acidify  with  acetic  acid  before  adding  potassium 
iodide.  J.  S.  Carter. 

Determination  of  copper,  H.  F.  Bradley. — 
See  B„  1929,  359. 

Ceric  sulphate  in  volumetric  analysis.  V. 
Potentiometric  study  of  the  reaction  between 
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ferrocyanide  and  ceric  ions.  1ST,  H,  F toman  and 
0.  3L  Evans  (J.  Amen  Chem.  Soe.,  1929,  51,  1128 — 
1133). — Ferrocyanide  ions  may  be  accurately  titrated 
potentiometrically  with  ceric  sulphate.  If  a  small 
quantity  of  ferric  iron  is  present  in  the  ceric  solution 
there  is  produced  a  green  coloration  of  ferric  ferro- 
cyanide  which  disappears  at  a  point  which  practically 
coincides  with  the  potentiometrie  end-point.  The 
reverse  titration  is  accurate  only  if  most  of  the  ferro¬ 
cyanide  is  added  very  rapidly.  S.  K.  Tweedy. 

Confirmatory  test  for  aluminium.  R.  Gem- 
mill,  R.  Brackett,  and  C.  R.  McOrosky  (J.  Amer. 
Chem.  Soc.,  1929,  51,  1165). — An  asbestos  wad  looped 
in  platinum  wire  is  dipped  in  0*05i7«cobalt  nitrate 
solution,  ignited,  dipped  in  the  aluminium  nitrate 
solution,  and  again  ignited  (ef.  Panganiban  and 
Soliven,  A.,  1928,  1206).  The  test  is  sensitive  to 
0*2  mg.  of  aluminium ;  sodium  salts  do  not  interfere. 
0*5  Mg.  of  zinc  may  be  readily  detected  in  a  similar 
manner,  S.  K.  Tweedy. 

Behaviour  of  certain  zeolites.  G.  Grassi- 
Cristaldi  and  F.  Scamle  (Annali  Chim.  Appl., 
1929, 19,  136 — 140). — Besides  in  the  ordinary  mineral 
acids,  the  two  zeolites,  analcime  and  mesolite,  are 
soluble,  with  decomposition,  in  certain  organic  acids. 
Thus,  aqueous  5%  oxalic  acid  dissolves  analcime 
when  hot  and  mesolite  when  cold,  and  the  oxalic 
acid  solutions  may  be  employed  for  the  separation 
and  determination  of  the  constituents, 

T.  H.  Pope. 

Determination  and  separation  of  rare  from 
other  metals.  XV.  Determination  of  gallium, 
II.  L.  Moser  and  A.  Brukl  (Mouatsk.,  1929,  51, 
325—333;  ef.  A.,  1928,  1347).— Gallium  may  be 
determined  and  quantitatively  separated  from  alum¬ 
inium,  chromium,  indium,  uranium,  and  cerium  by 
means  of  its  compound  with  u  cupferron.”  The 
neutralised  solution  (containing  0*01 — 0*3  g.  of 
gallium)  is  diluted  to  200—300  c.e.  with  2iV-suipkurie 
acid  (the  precipitate  is  somewhat  soluble  in  more 
concentrated  acid)  and  treated  with  a  6%  aqueous 
cupferron  solution  at  the  ordinary  temperature  (only 
0*1  g,  of  cupferron  for  each  0*1  g.  of  gallium).  The 
precipitate  is  washed  free  from  chloride  ion  (gallium 
oxide  being  volatile  in  the  presence  of  ammonium 
chloride)  and  ignited  to  gallium  oxide.  The  filtrate, 
after  addition  of  hydrogen  peroxide,  is  evaporated  to 
fuming  and  redissolved  in  water,  and  the  other  metal 
determined  in  the  usual  manner.  In  the  separation 
from  indium  a  little  cupferron  solution  is  added  to  the 
22f-sulphurie  acid  used  in  washing  the  precipitate, 
great  care  being  required  in  this  operation,  whilst  in 
the  separation  from  uranium  any  reduction  must  be 
avoided,  since  quadrivalent  uranium  is  quantitatively 
precipitated  by  cupferron.  In  the  quantitative 
separation  of  gallium  from  iron  three  cases  are  con¬ 
sidered  :  (1)  a  small  quantity  of  gallium  with  much 
iron,  (2)  a  small  quantity  of  each,  (3)  much  gallium  in 
the  presence  of  a  small  amount  of  iron.  In  (1)  the 
neutralised  solution  (free  from  ammonium  salts)  is 
treated  in  the  cold  with  sodium  thiosulphate  solution 
until  the  violet  colour  of  the  ferric  salt  is  destroyed, 
heated  to  boiling  for  0*25  hr.,  and  10  e.c.  of  aniline 
are  added  at  5  mm.  intervals  to  the  boiling  solution. 


The  precipitated  gallium  hydroxide  is  filtered  hot, 
washed  free  from  sodium  with  hot  water,  and  ignited 
to  gallium  oxide.  The  latter  contains  a  little  ferric* 
oxide  and  is  fused  with  potassium  pyrosulphate,  the 
mass  dissolved  in  very  dilute  sulphuric  acid,  and  the 
gallium  determined  by  method  (2)  or  (3).  In  (2)  the 
solution  is  treated  with  sulphosalicylic  acid  followed  hv 
sufficient  ammonia  to  yield  a  clear  red  solution  and 
the  iron  is  separated  as  ferrous  sulphide  by  passing 
hydrogen  sulphide  into  the  hot  solution.  The 
filtrate  is  acidified  with  acetic  acid,  boiled  to  expel 
hydrogen  sulphide,  ammonium  acetate  added,  and 
the  gallium  precipitated  with  tannin  (loc.  ciL ).  In 
(3),  the  neutral  solution  is  poured  slowly  with  stirring 
into  a  hot  solution  of  ammonia  and  the  precipitated 
ferric  hydroxide,  which  adsorbs  some  gallium,  washed 
with  hot  water,  and  treated  as  in  (2).  Gallium  is 
determined  in  the  united  filtrates  by  the  tannin 
method.  J.  W,  Barer. 

Two  reversible  oxidimetric  indicators  and  the 
manganometric  determination  of  hydroferro* 
cyanic  acid.  J.  Knot  (Z,  anal,  Chem.,  1929,  77, 
111 — 125). — Tho  triphenylmethane  dyes,  erioglaiicm 
A  and  erio-green  B,  are  completely  reversible  indi¬ 
cators  in  titrations  with  permanganate  but  not  with 
dichromate.  Tho  former  in  acid  solution  gives  a 
green  colour  which  becomes  bluish -red  on  addition 
of  a  slight  excess  of  permanganate ;  as  these  colours 
are  almost  complementary,  the  end-point  in  a  titration 
is  characterised  by  a  change  from  green  to  a  pale 
grey  or  almost  colourless.  Erio-green  B  gives  a 
yellow  colour  to  acid  solutions  which  becomes  deep 
orange -yellow  on  the  addition  of  a  drop  of  perman¬ 
ganate.  In  both  eases  the  colour  changes  are  more 
sensitive  than  tho  pink  colour  which  permanganate 
imparts  to  water.  For  the  titration  of  ferrocyanide 
with  permanganate  1  g.  is  dissolved  in  400  e.c.  of 
water  and  20  e.c.  of  SJV-sulphurie  acid,  1  c.e.  el 
erioglauein  or  2  e.c.  of  erio-green  (0*1%  solution)  are 
added,  and  the  solution  is  titrated  with  0*052v-pcr- 
manganate  until  the  colour  changes  from  yellowish- 
green  to  brownish-orange  in  the  first  ease  or  from 
deep  yellow  to  orange-yellow  in  the  second  case.  The 
results  are  correct  to  within  0*02  e.e. 

A.  R.  Powell. 

Permanganate  titration  of  iron  with  erio- 
glaucin  A  or  erio-green  B  as  indicator.  J. 
Knof  and  O.  Kfbelkova  (Z.  anal.  Chem.,  1929,  77, 
125 — 130). — Ferrous  salts  may  be  determined  accur¬ 
ately  by  macro-  or  by  micro -titration  with  perman¬ 
ganate,  using  erioglauein  A  or  erio-green  B  as 
indicator  (ef.  preceding  abstract).  For  the  micro- 
titration  2  c.c.  of  the  iron  solution  are  treated  with 
0*5  c.c.  of  1  :  4  sulphuric  acid  and  0*1  c.c.  of  indicator 
solution  and  titrated  with  0*005iV-permanganate;  the 
results  are  correct  to  within  0*5%  of  the  iron  present. 

A.  R,  Powell. 

Prussian-blue  and  Turnbull’s  blue  reactions. 
H.  W.  van  Urx  (Z.  anal.  Chem.,  1929,  77,  39 — £1 ; 
cf.  Szebelledy,  A.,  1928,  1347). — The  influence  of 
ammonium  fluoride  in  repressing  the  Prussian-blue 
and  Turnbull’s  blue  reactions  is  due  to  the  depression 
of  the  hydrogen-ion  concentration  below  that  necessary 
for  their  occurrence.  J.  S.  Carter. 
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lodometric  determination  of  chromic  oxide  in 
potassium  chromium  alxmi.  J,  E.  S,  Has. — See 
B^ISBO,  39  L 

Separation  of  thorium  from  uranium  by 
means  of  ether.  P.  HracuTXBLZJ  (Phil.  3Iag., 
I929r  [tii].  7r  670 — 674). — The  anhydrous  ternary 
system  mznjl  nitrate-thorium  nitrate-ether  has 
Been  examined.  It  is  shown  that  thorium  nitrate  is 
andiaBohred  only  in  ether  solutions  saturated  with  the 
iiraayl  salt  at  temperatures  above  2(r.  The  results 
are  important  in  connexion  with  the  analytical 
separation  of  thorium  from  uranium  by  extraction 
of  the  mixed  nitrates  with  ether.  A.  E.  Mitchell. 

Determination  of  tin  by  rapid  electrolysis.  J. 

Svlm  and  K.  Uzel  (Coll.  Czech.  Chem.  Comm.,  1929, 
4,  203 — 222). — The  most  suitable  conditions  for  the 
electrolytic  determination  of  tin  in  stannous  or 
stannic  salt  solutions  are  obtained  by  the  addition  of 
ammonium  oxalate,  oxalic  acid,  and  hydroxy lamine 
hydrochloride  to  the  solution  and  electrolysing  for 
25  min.  (5  amp.  at  2*5 — 3*5  volts)  at  60 — 70°  while 
the  solution  is  rapidly  stirred.  For  solutions  of 
ammonium  thiostannate,  sodium  sulphite  and  the 
ammonium  salt  of  a  strong  acid  must  be  added.  The 
method  is  not  applicable  to  sodium  thio-salt  solutions. 

A.  I.  Vogel. 

Titration  of  tin  with  11  chloramine.”  E.  Rupp 
and  F.  Lewy  (Z.  anal.  Chem.,  1929,  77,  1—3 ;  ef.  A., 

1928,  387). — Reduction  of  stannic  to  stannous  salts 
in  acid  media  is  conveniently  effected  by  electrolytic 
iron  foil.  Oxidation  during  manipulations  is  avoided 
by  allowing  a  solution  of  sodium  hydrogen  carbonate 
to  drip  into  the  reduction  flask.  J.  S.  Carter. 

Determination  of  bismuth  in  bismuth  hydroxy- 
iodide.  6.  Bumming  and  K.  Ferrein. — Sec  B., 

1929,  355. 

Separation  of  niobium  and  tantalum  by  electro¬ 
lytic  hydrolysis.  L.  F.  Yntema  (Amer.  Electro- 
chem.  Soc.,  May  1929.  Advance  copy,  3  pp.). — The 
niobate-tantalate  mixture  obtained  by  fusing  tantalite 
with  potassium  hydroxide  was  dissolved  in  water  and 
enough  sulphuric  acid  added  to  cause  a  slight  turbidity. 
Electrolysis  in  a  diaphragm  cell  with  0*07  amp. /cm. 2 
at  the  platinum  anode  yielded  a  granular  precipitate 
around  the  anode.  Analysis  of  successive  portions 
of  this  precipitate  showed  an  excess  of  niobium  in  the 
earlier  fractions,  and  it  is  concluded  that  the  method 
could  be  used  for  concentrating  either  niobium  or 
tantalum,  although  it  does  not  lead  to  a  complete 
separation.  H.  J.  T.  Ellingham. 

Separation  of  ruthenium  and  osmium,  and  the 
use  of  benzene  in  the  iodometric  titration  of 
osmium.  S.  Saito  (Bull.  Inst.  Phys.  Chem.  Res. 
Tokyo,  1929,  8,  164 — 179).— The  separation  of 
osmium  and  ruthenium  under  various  conditions  is 
described.  Osmium  can  be  completely  removed  by 
distillation  with  nitric  acid  of  concentration  greater 
than  6AT,  if  it  is  present  in  a  soluble  form.  Ruthenium 
obtained  by  evaporation  of  an  aqua  regia  solution 
of  the  sulphide  does  not  distil ;  it  distils  slightly  if 
present  as  the  oxide  RuG4,  whilst  the  product  obtained 
by  fusion  with  sodium  peroxide  is  almost  completely 
distilled.  Osmium  distils  completely,  but  ruthenium 


riot  at  all,  on  boiling  with  N-hydroehlorie  acid  solution. 
The  residual  ruthenium  in  both  eases  can  be  com¬ 
pletely  distilled  as  Ru04  by  making  the  acid  solution 
strongly  alkaline  with  sodium  hydroxide,  passing  in 
chlorine,  and  heating  the  solution.  Small  quantities  of 
osmium  are  most  accurately  determined  from  the 
colour  of  the  sodium  hydroxide  solution  in  the 
receiver  on  distilling  with  hydrochloric  acid.  Benzene 
is  a  suitable  indicator  of  the  end-point  in  the  iodo¬ 
metric  titration  of  osmium.  C.  J.  Smithells. 

X-Ray  tube  with  detachable  ends  and  electrodes 
for  X-ray  spectroscopy.  W.  Band  and  A.  J. 
Haddock  (J.  ScL  Instr.,  1929,  6,  160—161).— 
Detailed  directions  are  given  for  the  construction  of 
an  X-ray  tube.  The  ends  are  made  of  brass,  with 
soldered  joints,  and  are  clamped  to  the  porcelain 
tube  which  forms  the  body  by  plates  fitting  on  rubber 
washers.  C.  W.  Glbby. 

Optical  method  for  analysing  photographs  of 
a-ray  tracks.  J.  M.  Nutt  all  and  E.  J.  Williams 
(Nature,  1929,  123,  799), — A  method  similar  to  that 
of  Curtiss  (this  vol.,  534)  has  already  been  used  for 
the  study  of  p-ray  tracks.  A.  A.  Eldridge. 

Calibration  of  sixty-five  35-yellow  Lovibond 
glasses.  I.  G.  Priest,  D.  B.  Judd,  K.  S.  Gibson, 
and  G.  K.  Walker  (Bur.  Stand.  J.  Res.,  1929,  2, 
793 — 819). — The  glasses  are  used  as  precision  colour 
standards,  but  it  is  shown  that  in  the  sixty-five 
specimens  examined  there  are  many  imperfections 
which  make  them  unsuitable  for  this  work.  Accurate 
calibration  would  therefore  servo  no  useful  purpose. 
The  data  reported  include  for  each  glass  :  (1)  the 
equivalent  in  terms  of  standard  Lovibond  yellow  and 
red,  and  (2)  the  sunlight  transmission.  Directions  are 
given  for  using  the  equivalents  in  practice.  Special 
comments  are  made  on  seven  glasses  which  have 
strikingly  abnormal  transmissions  or  badly  marred 
surfaces.  The  application  of  the  results  to  the  colour¬ 
grading  of  oils  and  the  conditions  of  observation 
necessary  for  the  highest  obtainable  accuracy  are 
given.  The  sources  of  discrepancies  in  the  colour 
grading  of  oil  may  be  traced  to  :  (1)  unstandardised, 
non-uniform,  and  insensitive  methods  of  comparing 
the  oil  samples  with  the  glasses,  (2)  the  grading  of 
oils  by  observers  having  abnormal  colour  sense  or  low 
power  of  hue  discrimination,  and  (3)  errors  in  the 
red  glasses.  A.  J.  Mee. 

Device  for  identifying  colours.  W.  C.  Holmes 
(Chemicals,  1928,  30,  No.  21,  31). — The  spectrophoto¬ 
meter  gives  better  results  than  the  colorimeter.  The 
former  is  applied  to  the  examination  of  dyes  and 
gases,  and  to  the  determination  of  pn  and  dissociation 
constants  of  indicators.  Chemical  Abstracts. 

Simple  interferometer  for  the  measurement  of 
small  thicknesses.  H.  Fromherz  and  W,  Men- 
s chick  (Z.  physikal.  Chem.,  1929,  B,  2,  399 — 404). — 
A  simple  interferometric  method  is  described  for  the 
measurement  of  thicknesses  of  200 — 1  \l.  The  optical 
arrangement  is  described  in  detail.  The  method  is  of 
use  in  the  determination  of  the  absorption  of  light 
by  strongly  absorbing  solutions  where  only  very  thin 
layers  can  be  used.  A.  J.  Mee. 
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Sensitive  micromanometer,  J,  L.  Hodgson 
(J,  Sei.  Instr.,  1929,  6,  153 — 156). — Differences  in 
pressure  causo  the  movement  of  an  oil  tneniscus  in  a 
tube  inclined  at  a  small  angle.  The  meniscus  is 
brought  back  to  zero  by  raising  or  lowering  a  plunger 
actuated  by  a  screw  with  a  graduated  head  and  vernier. 
Pressure  differences  of  1Q~5  in.  of  water  can  be 
measured.  0.  W.  Gibby. 

Measurement  of  small  pressures  with  an 
external  indicator.  A.  Simon  and  F.  Feher  (Z. 
Eloktrochem.,  1929,  35,  162 — 165). — A  method  has 
been  devised  by  which  small  pressures  may  bo 
measured  at  a  distance  from  the  reaction  vessel ;  it 
is  particularly  useful  for  reactions  that  aro  apt  to  bo 
explosive,  in  the  measurement  of  the  dissociation 
pressure  of  manganese  hcptoxidc.  The  gas  is  led 
into  one  limb  of  a  U-tube  tensimeter  containing 
mercury,  whilst  within  the  other  limb  and  very  closo 
to,  and  above,  the  mercury  level  is  fixed  a  glass  rod, 
thus  confining  the  movement  of  the  mercury  to  the 
space  between  the  glass  wall  and  the  central  glass 
obstruction.  Outsido  the  manometer  tube  at  this 
point  a  sheet  of  tin-foil  is  folded,  so  that,  in  effect,  a 
condenser  is  formed  between  the  mercury  in  the 
manometer  and  the  tin-foil.  An  increase  in  gas 
pressure  causes  the  mercury  to  riso  insido  tlio  space 
surrounded  by  the  tin -foil  sheath  and  thereby  alters 
the  capacity  of  the  condenser.  This  is  included  in  a 
system  containing  two  valves,  oscillating  in  resonance, 
and  a  milliammcter  in  the  plate  circuit,  so  that  any 
change  in  the  capacity  disturbs  the  state  of  the  valves, 
which  after  readjustment  enables  a  current  to  bo 
measured  which  can  he  calibrated  in  terms  of  pressure. 
The  glass-blowing  technique  involved  is  difficult. 
Pressures  of  the  order  of  0*05  mm.  of  mercury  may 
thus  be  measured.  A  less  sensitive  modification  of 
the  manometer  device  is  also  described,  in  which  a 
glass  rod,  around  which  is  wound  a  constantan  wiro 
of  16  ohms  resistance,  is  placed  in  the  central  portion 
of  the  remote  arm  immediately  above  the  mercury 
level.  An  increase  in  pressure  causes  the  mercury  to 
riso  over  a  portion  of  tho  wire  and  so  reduces  tho 
resistance  of  tho  wire,  which  is  registered  by  means 
of  a  milliammetcr  in  the  anode  circuit  of  a  valve  in 
the  filament  circuit  of  which  the  resistance  is  con¬ 
nected.  By  using  wire  of  greater  resistance,  160 
ohms,  the  use  of  a  valve  was  unnecessary. 

H.  T.  S.  Britton. 

Gravitometer  for  recording  rapid  changes  of 
density  in  gases.  A.  Blackie  and  B,  H.  Williams 
(J.  Sci.  Instr.,  1929,  6,  157 — 160). — A  Ranarex 
carbon  dioxide  recorder  has  been  adapted  to  measure 
small  differences  in  the  densities  of  gases  considerably 
lighter  than  air.  The  standard  gas  and  that  under 
test  are  driven  through  two  similar  cylinders  by  two 
fans  rotating  at  identical  speeds,  and  tho  torques 
produced  on  two  free  fans  at  the  other  ends  of  the 
cylinders  are  balanced  against  one  another  by  a 
connexion  which  actuates  a  pointer.  The  pressures 
of  the  gases  on  the  entry  sides  must  he  kept  the  same. 
The  sensitivity  varies  with  the  density  of  the  gas 
used.  C.  W.  Gibby. 

Extraction  apparatus  and  “perforators  M  for 
liquid  extraction.  P.  H.  Prausnitz  (Oesterr. 


Chem.-Ztg.,  1929,  32,  71 — 73). — Descriptions  of 
various  modifications  of  Soxlilot’s  extractor  and 
“  perforators  ”  aro  given.  A.  J.  Mee. 

Apparatus  for  electrolytic  analysis.  H,  J.  S. 
Sand  (Analyst,  1929,  54,  275— 282).— Tho  apparatus 
described  is  based  in  general  purposo  and  design 
on  that  used  previously  (J.C.S.,  1907,  91,  374).  The 
new  designs  of  electrodes  achieve  reduction  in  the 
weight  of  platinum  required.  A  rotating  anodo  to 
be  used  in  conjunction  with  a  revolving  partition 
(a  parchment-paper  thimble)  when  tho  Anode  and 
electrolyto  must  not  como  in  contact  is  also  described, 
A  special  mounting  of  the  electrodes  on  a  rubber  and 
glass  frame  is  useful  for  zinc  and  similar  determin¬ 
ations.  D.  G.  Hewer. 

Air  separator  for  the  laboratory.  R.  E.  Zixn 
(Ind.  Eng,  Chem.  [Anal.],  1929, 1,  112),— The  powder 
to  be  separated  is  carried  by  an  air  stream  into  tho 
annular  space  between  two  cylindrical  containers, 
where  the  velocity  is  depressed  sufficiently  to  cause 
deposition  of  coarser  particles,  Tho  air  then  enters 
the  inner  container,  whero  finer  particles  aro  deposited. 
Escaping  dust  is  arrested  by  a  muslin  etc.  filter, 

J.  S.  Carter. 

Receiver  for  vacuum  distillation.  E.  J.  Both 
(Ind,  Eng.  Chem.  [Anal,],  1929,  1,  111— 112).— By 
using  float  check  valves  sealed  against  mercury  and 
suitably  coupling  these  with  levelling  bulbs  tho  use 
of  stopcocks  is  avoided.  J.  S.  Carter, 

Continuous  still  for  conductivity  water.  C.  C. 
De  Witt  and  G.  G.  Brown  (Ind.  Eng.  Chem.  [Anal], 
1929,  1,  109 — 111). — Vapour  from  the  first  still, 
which  contains  a  permanganate  solution,  passes  up  a 
packed  column  and  reflux  condenser  into  the  column 
of  a  second  still.  The  second  still  is  charged  with 
pure  distilled  water.  The  final  product  is  drawn 
from  the  base  of  the  second  column.  All  parts  are 
made  of  tin  and  heating  is  effected  by  steam  coils. 

J.  S.  Carter. 

Containers  for  caustic  solutions.  B.  A.  Soule 
(Ind.  Eng.  Chem.  [Anal.],  1929, 1,  109). — Solutions  of 
sodium  hydroxide  may  bo  stored  safely  over  reason¬ 
ably  long  periods  in  bottles  coated  with  rubber  paint. 
The  use  of  such  paint  as  a  protection  for  glass  against 
hydrofluoric  acid  is  unsatisfactory.  J.  S,  Carter. 

Heavy-duty  thermostat.  D.  F.  Ot  hater  (Ind. 
Eng.  Chem.  [Anal.],  1929,  1,  97). — A  single  heating 
circuit  thermostatic  system  used  to  maintain  the 
temperature  of  a  small  boiler  constant  to  0*02°  is 
described.  J.  S.  Carter. 

Utility  shaking  machine,  W.  M.  Shaw  (Ind. 
Eng.  Chem.  [Anal.],  1929, 1,  93). — The  shaker  consists 
of  a  system  of  trays,  each  accommodating  six  con¬ 
tainers,  and  overhead  clamps  arranged  radially  every 
60°  about  the  centre  shaft.  J.  S,  Carter. 

Electrically-heated  thermocirculator  for  hot 
leaching  and  digesting.  M.  G.  Raeder  (Ind. 
Eng,  Chem,  [Anal.],  1929,  1,  88). — The  apparatus 
consists  of  a  glass  bulb  connected  with  a  reflux 
condenser  at  the  top  and  a  circulation  tube,  with  an 
electrically-heated  portion,  betiveen  the  bottom  and 
the  upper  portion.  Circulation  is  not  continuous 
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but  pulsating,  and  material  being  leached  is  brought 
into  vigorous  circulation,  J,  S.  Carter, 

Coated  spiral  fractionating  columns.  T. 
Middle  Y,  jun.  (Ind.  Eng.  Chem.  [Anal],  1920, 1,  86 — 
88), — Improved  fractionation  is  effected  by  coating 
spirals,  Hempel  columns,  etc.  with  carborundum. 
Obvious  precautions  must  be  taken  in  choosing  a 
suitable  binding  material.  Shellac  is  a  satisfactory 
binding  material  for  use  with  hydrocarbons  etc. 

J.  S.  Carter, 

Automatic  pipette.  L.  N.  Markwood  (Ind. 
Eng.  Chem.  [Anal.],  1929,  1,  82), — The  apparatus 
consists  of  a  bulb  with  overflow  arrangement  and  a 
valvQ  rod  passing  down  the  pipette  and  ground  in  at 
the  exit  orifice  to  make  a  liquid-tight  seal. 

J.  S.  Carter. 

Self-regulating  gas  flow-meter.  L.  Chalkley, 
jun.  (Ind.  Eng.  Chem.  [Anal.],  1929,  1,  74 — 75). — 
The  arrangement  consists  essentially  of  an  electrically- 
operated  gas  valve,  a  capillary  tube  flow-meter  with 


a  mercury  manometer  connected  across  it,  and  suitable 
connexions  for  operating  the  valve  by  changes  in  the 
manometer  level.  J.  S.  Carter. 

Grlass  electrode.  D.  A.  MacInnes  and  M.  Dole 
(Ind.  Eng.  Chem.  [Anal.],  1929,  1,  57— 59).— The 
usual  bulb  electrode  is  replaced  by  a  glass  tube,  to 
the  bottom  of  which  is  fused  a  very  thin  (0*001  mm.) 
glass  diaphragm.  The  inner  electrolyte  is  Q*lfY* 
hydroehlorio  acid  and  the  inside  electrode  Ag|AgCl. 
Using  two  such  electrodes  it  is  possible  to  perform 
titrations  by  the  differential  method  (A.,  1927,  35) 
with  considerable  accuracy.  Glass  electrodes  respond 
to  changes  in  hydrogen-ion  concentration  only  and 
are  independent  of  oxidation-reduction  potentials 
existing  in  the  solution,  J.  S,  Carter. 

Intermittent  extraction  apparatus.  C.  W. 
Edpy  (Chemist-Analyst,  1929, 18,  15—16). 

Thermostat.  V.  Cup b  (Pub.  Facs,  Sci.  XJniv. 
Masaryk,  No.  108,  1929,  8  pp.). — See  A.,  1928,  1348. 
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Determination  of  nitrides  in  Etna  projections. 
D.  Grassi-Cristaldi  and  A.  Giammqna  (Annali  Chim. 
Appl.,  1929,  19,  128— 135),— When  hydrolysed,  the 
nitrides  present  in  Etna  lava  yield  ammonia,  which 
may  be  determined  by  means  of  Nessler’s  solution. 
Decomposition  of  the  material  with  potassium 
hydroxide  does  not  always  give  trustworthy  results 
and  the  disgregation  is  best  effected  by  sulphuric  acid 
and  potassium  fluoride,  which,  unlike  hydrofluoric 
acid,  is  always  free  from  ammonia.  The  percentages 
of  ammonia  obtained  from  the  upper,  central,  and 
lower  (in  contact  with  the  soil)  portions  of  the  lava 
from  the  eruption  of  1669  are  0*0738,  0*0403,  and 
11*0252,  respectively.  T.  H.  Pope. 

Paragenetie  classification  of  the  minerals  of 
Franklin,  New  Jersey.  C.  Palache  (Amer.  Min., 
1929, 14,  1—18). 

Phosphorescence  and  fluorescence  of  Franklin 
minerals.  0.  Palache  (Amer.  Min.,  1928,  13, 
330—333). 

Seligmanite  from  Bingham,  U tah,  C.  Palache 
(Amer,  Min.,  1928,  13,  402— 405).— Crystallographic 
data  are  recorded.  Chemical  Abstracts, 

Beryllonite  and  other  phosphates  from  Newry, 
Maine.  C.  Palache  and  E.  V.  Shannon  (Amer. 
Jim.,  1928,  13,  392— 390).— The  composition  and 
optical  characters  of  beryllonite  (d  2*806),  herderite, 
and  eosphorite  are  recorded. 

Chemical  Abstracts,* 

Rosy  muscovite  from  Suizawa  and  a  dark  grey 
muscovite  from  Doi.  S.  ImoRi  and  J.  Yoshimura 
(Sci.  Papers  Inst,  Phys.  Chem.  Res.  Tokyo,  1929, 10, 
221 — 223). — Analyses  are  given  of  a  rosy  muscovite 
from  Suizawa,  the  colour  of  which  is  probably  due 
to  colloidal  copper,  and  of  a  dark  grey  muscovite 
from  Doi.  G.  W.  Gibby. 


Radioactive  constituents  of  hokutolites  and 
other  minerals  of  Japan.  J.  Yoshimura  (Bull 
Inst.  Phys,  Chem.  Res.  Tokyo,  1929,  8,  223 — 227,  and 
Bull.  Chem,  Soe.  Japan,  1929,  4,  91— 96).— The 
radium  and  thorium  contents  of  four  Japanese 
minerals  were  found  to  be  as  follows :  hokutolite  from 
Hokuto  1*73  X  10-7%  Ra,  0*02%  Xh02;  hokutolite 
from  Shibukuro  1*22x10“?%  Ra,  0*01%  Th02; 
allanite  from  Kyoto  4*S7xlO~3%  Ra,  1*05%  Th02, 
0*017 %  U3Og ;  xenotime  from  Ishikawa  6*98  X  10~7 % 
Ra  and  2*42%  U308,  The  uranium  content  was 
calculated  from  the  radium  content. 

C.  J.  Smithells. 

Quartz-porphyry  and  granite-porphyry  from 
Teplitz,  Bohemia,  J,  E.  Hibsch  (TscIl  Me.  Petr. 
Mitt.,  1928, 39, 320 — 322). — New  analyses  of  the  fresh 
rocks  differ  appreciably  from  earlier  analyses. 

L.  J.  Sfencer. 

Makite  and  hanksite.  R,  Wegscheider  (Tsch. 
Min.  Petr.  Mitt.,  1928, 39, 316— 319).— The  formula  of 
hanksite  has  been  variously  given  as  4Na2S04,Na2C03 
and  9NaaS04,2Na2C03,KCl.  The  chloride  is  no  doubt 
present  as  an  impurity,  and  perhaps  also  some  of 
the  sulphate.  The  suggestion  is  made  that  hanksite 
is  identical  with  the  artificial  double  salt, 
2Na2S04,Na2CG3  (A,,  1926,  664),  or  with  the  double 
sulphate  and  carbonate  of  sodium  from  salt  lakes  of 
Armenia,  described  under  the  name  makite  by  Abich 
in  1846.  The  formula  of  the  latter  is  then  deduced 
as  4Na2S04,Na2C03  with  some  admixed  Na2C03,H20 
(thermonatrite).  L.  J.  Spencer^ 

Rocks  from  the  Stub  alp,  Styria.  F.  Angel  and 
A.  Rusch  (Tsch.  Min.  Petr.  Mitt.,  1928,  39, 254 — 303). 
— Nine  analyses  of  gneisses  of  different  types  show  a 
range  in  silica  from  44*15  to  73*30%. 

L.  J.  Spencer. 

Spinels.  L.  Passerini  (Atti  R.  Accad.  Lincei, 
1929,  [vi],  9,  338 — 343). — An  Y-ray  examination  of 
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seven  spinels  has  been  made  by  the  powder  method, 
and  the  results  for  two,  magnesium  chromite, 
MgCr204,  and  nickel  ferrite,  NiFe204,  are  detailed,  A 
more  accurate  examination  is  promised  of  the  others, 
which  have  previously  been  examined  by  Holgersson 
(Lunds  Utiiv.  Arsskrift,  1927,  [ii],  (2),  23, 9).  The  two 
spinels  mentioned  above  were  prepared  by  calcination 
at  about  S00°  of  the  mixed  nitrates  in  the  case  of 
magnesium  chromite  and  of  the  mixed  hydroxides  in 
the  case  of  nickel  ferrite.  Both  substances  form 
cubic  crystals  with  the  typical  spinel  lattice,  a  fact 
confirmed  bv  the  agreement  of  the  observed  inten¬ 
sities  of  the  X-ray  lines  with  those  calculated  from  the 
postulated  structure.  For  MgCr204  and  NiFe204  the 
width  and  volume  of  the  unit  cell,  and  the  calculated 
dt  were,  respectively :  a= 8*290  ± 0-005, 8*340 ±0*005  A.; 
569*72  x  10"2i,  580*09  X  10~24  c.c. ;  d  4*49,  5*268. 

F.  G.  Tryhorn. 

Thucholite.  H.  V.  Ellsworth  (Amer.  Min,, 
1928,  13,  419 — 439). — Thucholite,  a  black,  lustrous 
mineral  from  Parry  Sound,  Ont.,  has  H  3*5 — 4, 
#7'74  1*777,  and  is  of  variable  composition,  containing 
about  50%  C,  13%  H20,  and  28%  of  ash,  of  which 
half  is  thorium  dioxide.  The  radioactivity  of  the  ash 
and  the  gas  content  are  high. 

Chemical  Abstracts. 

Heulandite  of  Monastir.  G.  Martinez  (Atti  R. 
Accad.  Lincei,  1929,  [vi],  9, 428 — 433)  .—Microscopical , 


chemical,  and  crystallographic  analyses  have  been 
made  of  specimens  of  heulanditc  obtained  from  the 
basaltic  and  tracliitic  regions  of  Monastir.  The 
presence  of  the  following  minerals  was  recognised : 
plagioclase,  olivine,  monoclinic  pyroxene,  serpentine 
ampliibole,  basaltic  hornblende,  serpentine,  muscovite, 
epidote,  chlorite,  and  iron  oxide.  The  excess  of  iron 
oxide  was  the  cause  of  the  red  colour  of  the  heulandite. 

Chemical  analysis  gave  the  following  results : 
Si(X  47*77,  TiO.  0*57,  ALOa  19*01,  Fe.O,  S*SS,  FeO 
2-0,  MnO  0-01,  MgO  4-23,  CaO  8-70,  Na„6  3-00,  K20 
1*59,  H20  3*97,  total  99*72%.  The  Lowinson- 
Lessing  magmatic  formula  is  RO  1*46,  R<>03  1,  Si02 
3*23,  a=l*60,  p=76,  R20  :  RO=l :  4*27,  Iv,0  :  Na20= 
1  :  2*5.  The  triangular  representation  of  Osann  is 
given  by  £=62*64,  .4=5*24,  £7-9*56,  F- 22*26, 
a=4*25,  c=7*75,  /=  18*00,  n  =7*14,  and  the  tetra¬ 
hedral  representation  of  Niggli  by  al =28*26,  fm= 
37*56,  c=23*76,  aM:=*  10*10,  120*26,  fc=0*2$, 

mgr=0*43,  c//m= 0*63.  The  forms  b  {010},  c  {010}, 
t  {201},  s  {201},  m  {110}.  and  (1 11}  were  recognised 
among  the  monoclinic  crystals  of  heulanditc. 

Analysis  of  the  purest  crystals  {d  2*19)  gave 
Si02  57*40,  A1203  17*10,  CaO  7*80,  H20  17*67. 

F.  G.  Tryhorn. 

Minerals.  IX,  X,  XI,  XII.  H,  Collins  (Chem. 
News,  1929,  138,  82—84,  184—186,  273—275, 
369—371.) 
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Condensation  of  ethylene  with  sulphuric  acid 
in  presence  of  mercurous  and  copper  sulphates. 
J.  Boeseken  and  N.  Max  (Rec.  trav.  eliim.,  1929,  48, 
486 — 48S ;  cf.  Onnandy  and  Craven,  B.,  1929,  462). 
—When  ethylene  is  passed  into  93—95%  sulphuric 
acid  containing  5%  of  anhydrous  copper  sulphate  and 
2%  of  mercurous  sulphate,  saturated  and  unsaturated 
hydrocarbons  are  produced.  The  saturated  hydro¬ 
carbons  of  low  b.  p.  appear  to  be  paraffins,  whilst  the 
mixture  of  unsaturated  substances  contains  a  fraction, 
b.  p.  184—196°,  resembling  dipen tene. 

H.  Burton. 

Ozonisation  of  gaseous  unsaturated  hydro¬ 
carbons.  III.  Butenes,  aldehydes,  and  acetone. 
E,  Briner  and  R.  Meier  (Helv.  Cliim.  Acta,  1929, 12, 
529 — 553). — When  A^-butene  dissolved  in  methyl 
chloride  is  treated  with  ozone  at  —S0°,  the  liquid 
ozonide,  dlx  1*081,  1*4120,  obtained  contains  only 

traces  of  hydrogen  peroxide.  Decomposition  with 
water  at  70 — 75°  gives,  in  addition  to  acetaldehyde 
and  acetic  acid,  methane,  formic  acid,  and  small 
amounts  of  oxides  of  carbon.  The  following  side- 

reaction  presumably  occurs  :  GHMe  j 

Me*C02H+H*C02H  +  CH4,  Decomposition  of  the 
ozonide  with  cold  water  is  slow  :  a  small  amount 
of  formic  acid  is  again  produced.  The  ozonide  from 
a  Aa-butene  containing  20%  of  the  A^-isomeride  gives 
hydrogen  on  hydrolysis.  This  is  formed  by  decom¬ 
position  of  the  intermediate  hydroxymethyl  -a-hydr- 
oxypropyl  peroxide  (cf.  Briner  and  Schnorf,  this  vol., 
290).  The  ozonide,  d20  1*05,  n\i  T4081,  from  isobutene 


decomposes  rapidly  even  in  absence  of  water,  yielding 
acetone  peroxide  and  formaldehyde.  With  water  at 
70°  these  products,  together  with  acetone,  formic  acid, 
hydrogen,  and  oxides  of  carbon,  are  produced. 
Propene  ozonide  also  gives  hydrogen,  methane,  and 
oxides  of  carbon.  In  all  the  above  cases  the  amount  of 
acid  products  formed  during  decomposition  of  the 
ozonides  by  water  exceeds  that  of  aldehydes.  Ozonis¬ 
ation  of  the  isomeric  butenes  has  also  been  carried  out 
in  the  gaseous  state  by  the  method  previously 
described  (loc.  ciL).  An  excess  of  acid  products  is 
again  formed  :  hydrogen  and  formaldehyde  are  also 
obtained  in  varying  amounts.  Application  of  this 
method  to  a  mixture  of  butenes  obtained  by  “  crack¬ 
ing  ”  gives  results  similar  to  those  obtained  with  the 
individual  hydrocarbons.  Ozone  reacts  only  slowly 
with  formaldehyde,  yielding  traces  of  formic  acid  and 
carbon  monoxide.  Acetaldehyde  furnishes  form¬ 
aldehyde,  formic  acid,  and  carbon  monoxide  in  varying 
amounts.  Propaldehyde  yields  carbon  monoxide, 
formic  acid,  acetaldehyde,  and  a  trace  of  form¬ 
aldehyde.  Formaldehyde  and  formic  acid  are  also 
obtained  by  the  action  of  ozone  on  acetone, 

H.  Burton. 

Natural  and  synthetic  rubber.  II.  Reduction 
of  isoprene  by  Na-^NELj.  III.  Dimethylocta- 
diene.  T.  Midgley,  jun.,  and  A.  L.  Henne  (J. 
Amer.  Chem.  Soc.,  1929,  51, 1293—1294, 1294—1296). 
— The  volatile  product  obtained  by  adding  isoprene  to 
sodium  dissolved  in  liquid  ammonia  consists  entirely 
of  p -methyl -A^- butene  (60%  of  the  theoretical)  which 
is  not  reduced  to  isopentane  by  excess  of  the  reagent. 
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Isoprene  is  reduced  and  polymerised  by  potassium 
and  ethyl  alcohol  to  a  mixture,  b.  p.  163 — 167°, 
0-769,  nf  1-4457,  of  prr,  and  y^-dimethyl- 
A^-octadienevS,  identified  by  hydrogenation  to  a 
mixture  of  the  corresponding  dimethyloctanes  and  by 
oxidation  with  chromic  and  acetic  acids  to  acetone, 
hexane-jk-dione,  and  lsevulic  and  succinic  acids. 

H.  E.  F.  Notton. 

Low-temperature  oxidation  of  hydrocarbons. 
I.  Pressure-temperature  curves  of  amylene- 
oxygen  mixtures.  J.  S.  Lewis. — See  this  vol.,  655. 

Preparation  of  acetylenic  hydrocarbons  from 
epidibromohydrins.  R.  Lespieau  and  Wiemann 
(Compt.  rend.,  1929, 188,  998 — 1000). — When  treated 
with  magnesium  methyl  bromide  epidibromohydrin 
yields  mainly  y-bromo- Ay -hexene,  b.  p.  34°/16  mm.,  d21 
1*197,  ft21  1*459,  converted  by  bromine  into  yyB-tri- 
bromohexane,  b.  p.  105— 106°/9  mm.,  d 20  1*9434,  n-Q 
1-5508,  yielding  with  alcoholic  sodium  hydroxide 
yB-dibromo-6y -hexene,  b.  p.  60 — 6l°/9  mm.,  d20  1-6128, 
n*®  1*514.  With  zinc  dust  and  alconol  the  latter  yields 
mainly  by-hexinene ,  m.  p.  —51°,  b.  p.  79 — 80°/770  mm., 
0-724,  n20  1*4115,  together  with  a  very  little 
y-methyl-Aa-pentinene,  b.  p.  65 — 70°/770  mm.  The 
epidibromohydrin  accordingly  probably  possesses  the 
structure  CH2Rr*CBr:CHEtand  not  CH2:CRr*CHEtRr, 
as  Bouis  suggests  from  considerations  of  b.  p.  The 
b.  p.  of  A^-hexinene  lies  between  that  of  the  Aa-  and 
A^isomerides.  R.  Brightman. 

Action  of  acetylene  on  selenium.  F.  P.  Mazza 
and  L.  Solazzo. — In  the  abstract  under  this  title 
(this  vol.,  290)  the  b.  p.  of  selenophen  should  be  113— 
114°.  The  b.  p.  207 — 209°  given  is  that  of  seleno- 
naphthen,  m.  p.  53—54°. 

Law  of  periodicity.  P.  Petrenko-Kritschenko 
(Ukraine  Chem.  J.,  1928,  3  [Sci.1,  445^55).— See  A., 
1927,713;  1928,614. 

Law  of  periodicity.  P.  Petrenko-Kritschenko 
[with  A,  Ravikovitsch,  V.  Opotzki,  E.  Putjata,  and 
M.  Diaxova]  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61, 
29— 40).— See  A.,  1928,  614. 

Ferric  ethoxide  (preparation  and  properties). 
P.  A.  Thiessen  and  0.  Koerner  (Z.  anorg.  Chem., 
1929,  180,  65- — 74). — From  a  mixed  solution  of  ferric 
chloride  and  sodium  ethoxide  in  absolute  alcohol 
ferric  ethoxide  separates  in  dark  brown  crystals  which 
do  not  contain  alcohol  of  crystallisation.  The 
solubility  in  alcohol  has  been  measured  between  11° 
and  58°,  the  mol.  wt.  of  the  solute,  as  determined  from 
the  b.-p.  elevation,  corresponding  with  the  formula 
Fe(OEt)3.  R.  Cuthtll, 

Action  of  Grignard  reagent  on  highly  branched 
carbonyl  compounds.  J.  B.  Conant  and  A.  H. 
Platt  (J.  Amer.  Chem.  Soc.,  1929,  51, 1227—1236),— 
The  yields  of  sec.-  and  tert.-alcohols  obtainable  from 
aliphatic  aldehydes  and  ketones,  respectively,  by  the 
Grignard  reaction  are  decreased  by  the  introduction 
of  branched  or  lengthy  alkyl  radicals  into  either  re¬ 
agent,  whilst  products  formed  by  concurrent  reactions 
such  as  reduction,  enolisation,  and  interm oleeular 
condensation  of  the  carbonyl  compound  appear  to  a 
greater  extent.  Attempts  to  prepare  £er£. -carbinols 
containing  more  than  two  sec.-  or  tert. -alkyl  radicals 


were  unsuccessful.  Thus,  under  standard  conditions 
using  excess  of  Grignard  reagent,  magnesium  tert.- 
butyl  chloride  gives  with  acetaldehyde  methylferL- 
butylcarbinol  (80%  of  the  theoretical) ;  with  iso - 
butaldehyde,  zaobutyl  alcohol  (20%)  and  t-sopropyl- 
/erL-butylcarbinol  (44%),  but  no  pSS-trimethyl- 
pentane-ay-diol  (cf.  Favorski,  A.,  1913,  i,  1146) ;  with 
diethyl  ketone,  no  definite  products ;  with  methyl 
tert. -butyl  ketone,  a  small  yield  of  condensation  pro¬ 
ducts  of  high  b.  p. ;  with  diisopropyl  ketone,  diiso- 
propylcarbinol  (80%) ;  with  isopropyl  tert. -butyl 
ketone,  isopropylteri.  -butylcarbinol  (90%);  with  di- 
ferl-butyl  ketone,  ditert. -butylcarbinol  (69%),  and 
with  ethyl  trimethylacetate,  no  reaction.  Magnesium 
isopropyl  bromide  gives  with  tsobutaldehyde  diiso- 
propylcarbinol  (78%) ;  with  methyl  tert.-butyl  ketone, 
condensation  products  of  high  b.  p.  ;  with  diisopropyl 
ketone,  diisopropylcarbinol  (78%);  with  isopropyl 
tert. -butyl  ketone,  tsopropykerJ.-butylcarbinol  (88%), 
and  with  ethyl  phenylacetate,  ethyl  ay- diphenyl  - 
acetoacetate  (94%).  Magnesium  ra-butyl  bromide 
yields  with  diethyl  ketone  diethyl -n- butylcarb inol 
(60%),  b.  p.  116—1187105  mm.,  df  0-8409,  rif  1-4360, 
but  no  diethylcarbinol  (3  : 5-dinitrobenzoate,  m.  p. 
101°) ;  with  methyl  tert. -butyl  ketone,  methyl-n-butyl - 
tert .  -  butylcarbinol  (25%),  b.  p.  84— 87°/13  mm., 
df  0-8487,  ?vf  1*4409,  and  met  hy  her  butylcarbinol 
(30%),  and  with  dnsopropyl  ketone,  diisopropyl- 
n-butylcarbinol  (40%),  b.  p.  115 — 118°/45  mm.,  df 
0*8487,  nf  1-4435,  and  diisopropylcarbinol  (13%). 
Magnesium  methyl  iodide  gives  with  isopropyl 
tert. -butyl  ketone  methylisopropyltert .  -  butylcarbinol 
(60%),  b.  p.  56 — 57°/6  mm.,  df  0-8564,  nf  1*4430,  and 
with  ditert.  -butyl  ketone,  methylditert.-butylcarbinol 
(78%),  m.  p.  39 — 41°,  b.  p.  184 — 191°.  Magnesium 
isopropyl  chloride  and  this  ketone  give  a  small  yield 
of  ditert. -butylcarbinol.  H.  E.  F.  Notton. 

Isomerisation  of  acetylenic  carbinols  to 
ethylenic  ketones.  A.  Willem  art  (Compt.  rend., 
1929,  188,  1172 — 1174). — The  conversion  of  various 
acetylenic  carbinols  CR1R2(OH)*C;CR3  into  the  ethyl¬ 
enic  ketones  CR1R2ICH*COR3  is  effected  by  heating 
with  alcoholic  sulphuric  acid,  whilst  the  corresponding 
chloro-compounds,  CR1R2C1*C;CR3,  are  similarly  con¬ 
verted  by  heating  writh  alcohol  alone.  Thus  the 
following  :  diphenylheptinylcarbinol,  b.  p.  179—180°/ 
1  mm. ;  diphenyl  -  p  -  p -tolylethinylcarb  inol,  m.  p.  68 — 
69°;  phenyl- oi-naphthyl-fi-phenylethmylcarbwiol,  m.  p. 
137 — 138°  (only  through  its  chloro-compound) ; 
di-x-naphthyl-$-phenylethinylcarbinol,  m.  p.  70—71°; 
diphenyl-$-naphthyleih inylcarbinol,  m.  p.  99 — 100°,  are 
converted,  respectively,  into  $-phenylstyryl  n-amyl 
ketone,  m.  p.  7 — 8°,  b.  p.  173°/1  mm. ;  p 4olyl-$-phenyl- 
styryl  n-amyl  ketone ,  m.  p.  74 — 75° ;  phenyl  p-(l  -naph- 
thyVjstyryl  ketone,  m.  p.  107 — 108°;  phenyl  p $-di- 
( 1  -naphthyl)vinyl  ketone ,  m.  p.  170—171° ;  and  2-naph¬ 
thyl  $-phenylstyryl  ketone,  m.  p.  168 — 169°. 

J.  W.  Baker, 

Electronic  conception  in  organic  chemistry. 
II,  Interpretation  of  the  rearrangements  of 
trisubstituted  a -glycols.  M.  Migita  (Bull.  Chem. 
Soc.  Japan,  1929,  4,  57 — 65). — An  explanation  in 
terms  of  the  electronic  theory  of  the  rearrangements 
following  the  dehydration  of  trisubstituted  a-glycols 
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by  dilute  or  concentrated  sulphuric  acid  is  given.  It 
is  assumed  that  the  dilute  acid  acts  catalytic  ally, 
the  concentrated  acid  substitutively.  Semihydro- 
benzoin  rearrangement  takes  place,  when  dilute  acid 
is  used,  if  the  tertiary  hydroxyl  group  has  negative 
polarity  and  the  hydrogen  of  the  secondary  hydroxyl 
group  is  induced  (by  the  presence  of  a  negative  group) 
more  positive  than  that  bound  to  the  secondary  carbon 
atom  :  CRR'(OH)‘CHAr’OH  — -  CRR'*C0Ar(O*) 
CRR'Ar’CHO,  Vinyl  dehydration  results  either 
with  the  dilute  acid  when  the  tertiary  hydroxyl  has 
negative  polarity  and  the  hydrogen  attached  to 
the  secondary  carbon  atom  is  induced  (by  the  presence 
of  a  positive  group)  more  positive  than  that  of  the 
secondary  hydroxyl  group  :  CRR'(OH)*CHR"*OH 
— >  CRR'iCR^OH  — >  CHRR'-CO’R"  or  with  con- 
centrated  acid  when  the  tertiary  hydroxyl  group 
is  markedly  negative  :  0RR'(0H)*CHR"*6h  — » 
CRR'(SQ4H)*CHR"*OH  — ^  CRR';CR"-OH  — > 
CHRR'*COR".  Semipinacolin  rearrangement  re¬ 
sults,  using  dilute  or  concentrated  acid,  in  the  few 
cases  of  glycols  having  a  negatively  polarised  second¬ 
ary  hydroxyl  group  :  ORR'(OH)iOHR''*OH  — > 
CERf(C>)<CHR"  — >  R-COCHR'R",  and  also  by 
action  of  the  concentrated  acid,  on  glycols  with  feebly 
negative  tertiary  hydroxyl  groups,  as  sterio  hindrance 
here  plays  a  part.  R,  W.  Anderson. 

Affinity  of  hydrocarbon  radicals  for  oxygen. 
I.  R.  LydRn  (Pinska  Kemistsamf.  Medd.,  1928,  37, 
53 — 75 ;  Chem.  Zentr.,  1928,  ii,  2133). — Ethereal 
components  of  a  reaction  system  may  exercise  a 
mutual  influence  which  can  result  in  a  marked 
diminution  of  reactivity ;  this  is  especially  so  when  the 
system  contains  a  simple  aliphatic  ether  and  an  aro¬ 
matic  ether  containing  an  aliphatic  group  differing 
from  that  of  the  simple  aliphatic  other.  As  the  carbon 
content  of  the  alkyl  groups  is  increased  the  aotivity  of 
the  aromatic  aliphatic  ether  component  is  diminished. 
If  the  system  consists  of  a  mixed  aliphatic  ether  and 
an  aromatic  aliphatic  ether  containing  a  common 
alkyl  group,  the  reactivity  of  the  aromatic  aliphatic 
ether  has  an  intermediate  value.  By  heating  the 
components  with  acetyl  bromide  in  a  sealed  tube  and 
submitting  the  products  to  fractional  distillation,  the 
following  molecular  reactivities  were  obtained  :  ethyl 
ether-phenyl  isoamyl  ether,  1:0*0113;  isoamyl 
ether-phenyl  isoamyl  ether,  1  :  0*528 ;  phenetole- 
phenyl  isoamyl  other,  1  :  0*335 ;  ethyl  isoamyl  ether- 
phenyl  isoamyl  ether,  1  :  1*58;  ethyl  isoamyl  ether- 
phenetoie,  1  :  0*852 ;  «-propyl  ether-phenyl  ti-propyl 
ether,  1  :  0*753 ;  n-butvl  ether-plienyl  w-buiyl  ether, 
1  :  0*528.  %  A.  A.  Eldbidge. 

Organic  cyclic  polysulphides.  Condensation 
of  ethyl  mercaptan  with  di-  and  tri-chloroacetic 
acids.  G.  O.  ChakravArti  and  J.  M.  Saha  (J. 
Indian  Inst.  Sei.,  1928,  11A,  228— 230).— See  A., 
1928,  1214. 

Octa-  [and  hexa-]decoic  acids  and  their 
bactericidal  action  towards  B,  leprae.  XV. 
W.  M.  Stanley,  M.  S.  Jay,  and  R.  Adams  (J.  Amer. 
Chem,  Soo,,  1929,  51,  1261—1268;  cf.  A.,  1928,  754, 
990,  1003). — The  bactericidal  activity  of  the  series  of 
acids  obtained  by  introducing  a  carboxyl  group 
successively  into  each  position  in  tho  pentadeeane 


and  hoptadeeane  molecules  shows  that  the  effect  is  not 
connected  with  tho  presence  of  a  ring.  The  first 
member  of  each  series  (palmitic  and  stearic  acids)  is 
much  less  active  than  tho  others,  and,  of  the  two  acids 
with  a  common  alkyl  radical,  the  pentadeeane  is  more 
active  than  the  heptadecane  derivative.  A  general 
review  of  the  acids  tested  suggests  that  the  physical 
properties  and  not  the  chemical  constitutions  of  the 
individual  acids  are  primarily  responsible  for  their 
bactericidal  power,  Tho  effect  of  six  of  the  acids  on 
B .  tuberculosis  is  similar  to,  but  considerably  less  than, 
that  on  B,  leprae.  The  toxicity  of  two  natural,  and 
three  synthetic  acids  towards  eight  different  strains 
of  B.  leprae  is  tabulated.  The  following  are  described, 
b.  p.»  df,  and  being  given  in  that  order  :  ethyl 
dialkyhnalonaies :  methylpentadecyl- ,  179 — 18375  nun., 
0*9119,  1*4453;  eikyltetradecyl-,  112 — 177°/3  mm., 
0*9163,  1*4461 ;  propyliridecyl- ,  183 — 187°/5  mm., 

0*9048,  1*4475;  butyldodccyU,  175— 180°/3*5  xnm., 

0*9104,  1*4473;  amylundecyl 180 — 185°/5  mm., 

0*9124,  1*4509;  hexyldecyl-,  185— 188°/2*5  mm., 

0*9118, 1*4476 ;  JieptylnonyU ,  193 — 197°/omm.,  0-911S, 
1*4471;  dioctyh,  192— 195°/3  mm.,  0*9135,  14471; 
mopropyttridecyl- ,  179 — 1S3 °/5  mm.,  0*9144,  1*4491; 
imbutyldodmyl-,  ISO— 185° /5  mm.,  0*9115,  1*4481; 
sec .-butyldodecyl-,  180 — 184°/5  mm.,  0*9163,  1*4501; 
ssc.-amylundecyl - ,  175 — 178°/4  mm.,  0*9155,  1  *4509 ; 
methyttridecyl- ,  167— 170°/3  mm.,  0*9181,  1*4418; 
ethyldodecyl 181 — lS3°/4mra.,  0*9249, 1*4422 ;  propyl- 
mutecyl-f  178 — 179°/4  mm.,  0*9186,  1*4422 ;  butyldecyl 
181—18374  mm.,  0*9220,  14424;  amylnomjl 185— 
186°/5  mm.,  0*9282,  1*4462;  hexyloctyl ,  175— 17S0/ 

4  mm.,  0*9168,  1*4458;  diheptyl -9  178—18073  mm., 
0*9169,  1*4459;  imbutyMmyl-,  160— 162°  /2  mm 
0*9207,  1  *4428 ;  sec. -butyldecyl-,  196 — 198°/10  mm., 
0*9253,  1*4454;  and  dialkylacetic  acids :  methyl- 
pentadeeyl  (m.  p.  34 — 35°),  179 — 183°/5  mm.;  ethyl • 
tetradecyl-  (m.  p.  23 — 24°),  167 — 170°/2*5  mm.,  0*8767, 
1*4531 ; .  propyllridecyb  (m.  p.  31—  32°),  179— 183°/ 

5  mm.;  buiyldodecyl-  (m.  p,  23—24°),  180— 184° | 

4  mm.,  0*8743,  T4528;  amylundecyl-,  180 — 185°/ 

4  mm.,  0*8829, 1*4519 ;  hexyldecyl-,  182—184 °/5  mm„ 
0*8741,  1*4527;  heptylnonyl ISO— 183°/5  mm., 
0*8747,  1*4528;  dioetyl-  (m.  p.  35— 30°),  183—1857 

5  mm. ;  iso propyliridecyl-  (m.  p.  58 — 59°),  178— 182°/ 

5  mm, ;  iso  buiyldodecyl-  (m.  p.  20 — 27°),  175 — 180°/ 
4  mm. ;  sec. -buiyldodecyl-  (m.  p,  38 — 39°),  178—183°/ 

6  mm. ;  - amylundecyl (m.  p.  37—38°),  175— 

178°/5  ram. ;  methyl  tridecyl-  (m.  p.  24°),  172 — 173°/ 
2*5  mm.,  0*8765,  1*4453 ;  ethyldodecyl-  (m.  p.  23°), 
178 — 17973  mm.,  0*8808,  1*4460;  propylundmjl- 
(m.  p.  16*5 — 17°),  178— 179°/3  mm.,  0*8808,  1*4460; 
butyldecyl -  (m.  p.  13—14°),  175— 176°/3  mm.,  0*8789, 
1*4458;  amylnomjl-  (m.  p.  9 — 10°),  178—17973  mm., 
0*8887,  1*4518;  hcxyloctyl- ,  165— 168°/2  mm.,  0*8768, 
1*4495;  diheptyl-  (m.  p.  26—27°),  187— 189°/4  mm., 
0*8771,  1*4497;  iso  butyldecyl-,  (m.  p.  17*5 — 18°), 
187— 18879  mm.,  0*S763,  1*4448 ;  and  sec. -butyldecyl- 
(in.  p.  38—39°),  185—18079  mm.  (cf.  Morgan  and 
Holmes,  A.,  1927,  539;  Guthzeit,  A.,  1880,  871; 
Jourdan,  A.,  1880,  313).  H.  E.  E.  Notion. 

Acid  sodium  palmitates.  P.  Ekwall  and  W. 
Mylius  (Ber„  1929,  02,  [B],  1080— 1084),— By 
crystallisation  of  suitable  mixtures  of  the  components 
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from  ethyl  alcohol  the  following  acid  sodium  jiahnitates 
have  been  isolated  :  2C1GH310*Na,G16H3<,02J  m.  p. 
116—117°;  C1GH3102NaJClcH3202,  m.  p!  97—98°; 
C1GH3i02Na)2C3 cH320;,  m.  p.  81 — *82°.  The  in¬ 
dividuality  of  the  substances  is  confirmed  by  micro¬ 
scopical  examination  and  determinations  of  mol.  wt. 
in  camphor.  H.  Wren. 

Use  of  methyl-  ale  oh  olie  barium  hydroxide.  C. 
Neijberg  (Helv.  Chim.  Acta,  1929, 12,  304). — A  claim 
of  priority  (Neuberg  and  Behrens,  A.,  1926,  542) 
against  Esclier  (this  voL,  294).  J.  W.  Baker. 

Action  of  hydrazine  on  some  unsaturated  acids, 
of  CJIH2fl-40  CmH2«-.g02.  J.  Hantjs  and 
J.  Voia&Eit  (Coll.  Czech.  Chem.  Comm.,  1929,  4, 
223 — 227). — The  interaction  between  hydrazine 
hydrate  and  oleic  acid  in  the  cold  affords  the  hydrazide 
of  oleic  acid  as  a  gelatinous  mass  which  after  several 
days  at  the  ordinary  temperature  yields  a  solid  mass, 
from  which  a  50%  yield  of  stearic  acid,  m.p.  69 — 69-5°, 
is  obtained  on  decomposition  with  dilute  sulphuric 
acid.  Interaction  at  100°  gives  the  hydrazide  of  stearic 
acid  (I),  m.  p.  114°,  whilst  the  reaction  between 
potassium  oleate  and  hydrazine  hydrate  at  100° 
yields  stearic  acid  mixed  with  a  little  of  its  hydrazide. 
Elaidic  acid  and  hydrazine  hydrate  at  100°  similarly 
give  the  hydrazide  of  stearic  acid  (acetyl  derivative, 
in.  p.  138*7°) ;  under  similar  conditions  the  mixture  of 
linoleic  and  linolenic  acids  isolated  from  linseed  oil 
gives  a  50%  yield  of  I.  A.  I.  Vogel. 

Removal  of  halogen  from  halogenated  elaeo- 
stearic  acid.  D.  Holde,  W.  Bleyberg,  and  M.  A, 
Aziz  (Z.  angew.  Chem.,  1929, 42, 2S3 — 2S4). — The  ease 
with  which  hydrogen  halide  is  removed  from  halogen  - 
ated  elaeostearic  acid  suggests  the  possibility  of  the  form  - 
ation  of  an  o-disubstituted  aromatic  compound  which 
should  yield  phthalic  acid  on  oxidation ;  none  could  be 
found,  however,  on  carrying  out  a  test.  The  fluorescein 
test  for  phthalic  acid  is  not  specific  unless  the  con¬ 
densation  with  resorcinol  is  conducted  at  205 — 210° 
without  sulphuric  acid ;  in  the  presence  of  the  latter 
many  other  compounds  give  fluorescent  condensation 
products.  A.  R.  Powell. 

Determination  of  lactic  acid.  T.  E.  Friede- 
mann  and  A.  I.  Kendall  (J.  Biol.  Chem,,  1929,  82, 
23—43). — The  yield  of  acetaldehyde  obtainable  from 
lactic  acid  by  oxidation  with  potassium  permanganate 
or  with  manganese  dioxide  is  increased  by  diluting 
the  oxidising  agent  and  by  working  in  the  presence  of 
large  amounts  of  manganese  sulphate  and  at  a  low 
acidity  (about  0*0/-phosphoric  acid).  A  modification 
of  the  method  of  Friedemann,  Cotonio,  and  Shaffer 
(A.,  1927,  S00)  is  described  which  is  based  on  a  con¬ 
sideration  of  the  factors  mentioned  and  by  which  a 
yield  of  97 — 99%  of  acetaldehydo  is  obtainable  from 
pure  solutions  of  lactic  acid.  The  determination  of 
lactic  acid  in  various  biological  fluids  is  discussed. 

G.  R.  Hartngton. 

^Determination,  of  pyruvic  acid.  B,  H.  R. 
Krishna  and  M.  Sreenivasaya  (J.  Indian  Inst.  ScL, 
1929, 12A,  41 — 51). — A  method,  applicable  to  quant¬ 
ities  of  pyruvic  acid  between  0*5  and  15  mg.  in 
solutions  of  concentration  0*1 — 0*05%,  is  based  on 
determination  of  acetaldehyde  formed  by  permang¬ 


anate  oxidation  of  lactic  acid  produced  by  reduction 
of  pyruvic  acid  by  the  zinc-copper  couple  in  sulphuric 
acid  solution.  The  probable  error  of  a  single  deter¬ 
mination  is  about  1*1%.  The  method  may  bo  used 
for  biological  fluids,  provided  that  proteins  be  first 
removed  by  precipitation  and  all  preformed  acetone, 
acetaldehyde,  etc.  driven  off  by  distillation  in  a 
vacuum.  Pyruvic  acid  is  then  extracted  from  the 
nearly  dry  residue  with  sodium  hydrogen  sulphite 
solution  and  determined.  R.  J.  W.  Le  Fevre, 

Hydroxypolymethylenecarb oxylic  acids  with 
eight  to  twenty-one  carbon  atoms.  P.  Chuit  and 
J.  Hausser  (Helv.  Chim.  Acta,  1929, 12, 463—492).— 
cd-Hydroxyaliphatic  acids,  0H*[CH2]»*C02H  (n==7 — 
20),  liave  been  prepared  by  reduction  of  alkyl  or  alkyl 
hydrogen  polymethylenedicarboxylates,  oxidation  of 
polymethylene  glycol  monoacetates  or  bromides  (with 
subsequent  replacement  of  bromine  by  hydroxyl), 
from  bromohydrins  by  treatment  with  potassium 
cyanide  and  subsequent  hydrolysis,  and  by  oxidative 
fission  of  unsaturated  alcohol  acetates.  Thus,  re¬ 
duction  of  potassium  ethyl  suberate  with  sodium  and 
alcohol  and  subsequent  treatment  with  a  mixture  of 
acetic  and  hydrochloric  acids  give  r\-aceloxyoctoic  acid, 
b.  p.  155— 158°/1*5  mm.,  m.  p.  9—10°,  d™  1*042, 
hydrolysed  to  y)-hydroxyoctoic  acid,  m.  p.  58°  (methyl 
ester,  b.  p.  137 — i38°/S  mm,,  d20  0*992),  Treatment 
of  this  with  an  acetic  acid  solution  of  hydrogen  bromide 
yields  y}-bromo-ocioic  acid,  b,  p.  147 — 150°/2  mm,, 
m.p.  38*5 — 39°.  Similar  reduction  and  treatment  of 
potassium  ethyl  azelate  affords  the  acetyl  derivative, 
b.  p.  192— 193°/10  mm.,  m.  p.  1°,  d20 1*025,  of  0-hydr- 
oxynonoic  acid  (I),  m.  p.  51 — 51*5°  (methyl  ester,  b.  p. 
147 — 150°/13  mm.,  d-°  0*978),  also  obtained  in  8% 
yield  by  reduction  of  ethyl  azelate.  Oxidation  of 
i-bromononan-oL-ol,  b.  p.  125 — 126°/2  mm.,  m.  p.  33*5°, 
with  potassium  dichromate  and  sulphuric  acid  in 
presenco  of  benzene  yields  0-bromononoic  acid  (II), 
b.  p.  160 — 161°/2  mm.,  m.  p.  36 — 36*5°,  together  with 
i-bromononyl  §-bromonomate  (III),  b.  p.  228—232°/ 
2  mm.,  m.  p.  5°,  d 15  1*237.  Treatment  of  II  with 
potassium  acetate  at  200°  and  subsequent  hydrolysis 
furnishes  I :  during  this  reaction  the  substance  (IV), 
0Ae*[CH2]8*C02*[CH2]8*C02H,  m.  p.  40°,  is  also 
produced.  Similar  treatment  of  III  gives  a  diaceiaie , 
b.  p.  222 — 2230/l  mm.,  d20  0*988,  hydrolysed  by 
alcoholic  potassium  hydroxide  to  I  and  nonane- 
ai-diol.  When  G-acetoxynonoic  acid  is  heated  with  a 
small  amount  of  potassium  acetate  at  200 — 210°, 
IV  results  :  this  is  also  hydrolysed  to  I.  Oxidation  of 
nonane-ai-diol  monoacetate,  b.  p.  159 — 161°/10  mm., 
d20  0*955,  with  chromic  and  acetic  acids,  and  subsequent 
hydrolysis  gives  I.  The  dimeric  intermolecular  acid, 
OH* [CH2] 8* C02# [CHo] 8*G02H,  m.  p.  00—61°,  is  ob¬ 
tained  when  1  is  heated  at  100° /vac. ;  at  200°/vac, 
the  substance  C02H*[GH2]8#{C021CH2]8}3,0H,  m.  p. 
71 — 72°,  results.  When  the  methyl  ester  of  i-liydr- 
oxydecoic  acid  (Grim  and  Wirth,  A.,  1922,  i,  804; 
Chuit  and  others,  A.,  1927,  40)  (i-bromo-acid,  b.  p. 
163— 165°/2  mm.,  m.  p.  42—42*5°)  is  heated  at  220— 
230°,  methyl  alcohol  is  eliminated  and  the  dimeric 
methyl  ester,  OH’tC^VCO^CHJi/CO^Ie,  m,  p. 
56 — 56*5°,  is  formed.  The  acid  itself  gives  small 
amounts  of  complex  condensation  products.  *-Hydr- 
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oxynndecoic  acid  (Walker  and  Luinsden,  J.C.S.,  1901, 
79,  1193)  {acetyl  derivative,  b.  p.  184 — 185°/2  mm., 
m.p.  34°;  methyl  ester,  b.  p.  168 — 169°/8  mm.,  m.  p. 
27 — 27*5°),  is  obtained  by  hydrolysis  of  the  corre¬ 
sponding  nitrile,  b.  p.  186 — 187° /1 3  mm.,  m.  p.  12 — 
13°,  d2**  0*910,  or  by  condensing  t-bromononan-a-ol 
and  ethyl  sodiomalonate,  with  subsequent  thermal 
decomposition  of  the  intermediate  dicarboxylic  acid. 

[With  G.  Malet.] — X-Hydroxydodecoic  acid 
[sabinic  acid]  (Bougault  and  Bourdier,  A.,  1909,  i,  82 ; 
Lycan  and  Adams,  this  vol.,  423)  (methyl  ester,  m.  p. 
34 — 34*5°)  is  obtained  by  the  malonic  ester  method 
from  K-bromodecan-a-ol,  and  by  the  hydrolysis  of 
X-acetoxydodecoic  acid,  m.  p.  45°,  formed  together 
with  \-acetoxydodecaldehyde,  b.  p.  143— 145°/0*5  mm., 
m.  p.  8 — 9°,  dlG  0*9436  {semicarbazone,  m.  p.  85 — -86°), 
by  the  action  of  ozone  on  tridecenyl  acetate  (Chuit  and 
others,  A.,  1927, 445).  X-Bromododeco ic  acid  has  m.  p. 
52 — 52*2°.  Hydrolysis  of  the  waxy  residue  obtained 
during  the  reduction  of  ethyl  brassy  late  (cf.  A.,  1926, 
499)  with  aqueous-alcoholic  sodium  hydroxide  gives 
an  insoluble  sodium  salt  of  p-hydroxytrideeoic  acid 
(V)  ( acetyl  derivative,  b.  p.  202 — 205°/l*5  mm.,  m.  p. 
49—49*2°;  methyl  ester,  b.  p.  192 — 193°/10  mm., 
m.  p.  44*5°).  -Bromotridecoic  acid,  m.  p.  59 — 59*2°,  is 
prepared  by  the  action  of  hydrobromie  acid  on  V,  or 
by  oxidation  of  v-bromotridecan-oL-ol,  m.  p.  59°. 
v-Bromotridecanyl  \L-bromotridecoate  has  m.  p.  38 — 39°. 
v- Hydroxy tetradeeoie  acid,  m.  p.  91 — 91*5°  {acetyl 
derivative,  b.  p.  215°/3  mm.,  m.  p.  54 — 54*5° ;  methyl 
ester,  b.  p.  196 — 198°/10  mm.,  m.  p.  47° ;  chromo-acid, 
m.  p.  61*8 — 62°),  is  formed  by  hydrolysis  of  the  corre¬ 
sponding  nitrile ,  b.  p.  205°/4  mm.,  m.  p.  53°,  by 
reduction  of  methyl  dodeeane-ap-diearboxylatc,  and 
by  the  malonic  ester  method  from  p-bromodecan-a-ol. 
By  methods  similar  to  the  last  two  £-hydroxypenta- 
decoic  acid,  m.  p.  84*8 — 85*2°  (lit.  82- — 82*5° ;  acetyl 
derivative,  b.  p.  219 — 221°/2  mm,,  m.  p.  59*4—59*6° ; 
methyl  ester,  b.  p.  180 — 182°/2  mm,,  m.  p.  52 — 52*5° ; 
%-bromo-acid,  m.  p.  65*2 — 65*5°),  is  prepared.  Oxid¬ 
ation  of  hezadecane- caz-diol  monoacetate,  b.  p.  217 — 
218°/8  mm.,  m.p.  54 — 54*5°  {diacetate,  b.  p.  193 — 194°/ 
1*5  mm.,  m.p.  47°),  with  chromic  and  acetic  acids  gives 
o -acetoxyhexadecoic  acid,  m.  p.  62°,  hydrolysed  to 
o-hydroxyhexadecoic  acid  (VI)  [juniperic  acid] 
{methyl  ester,  b.  p.  194 — 196°/2  mm.,  m.  p.  55 — 55*5° ; 
o-bromo-acid,  m.  p.  70 — 70*5°),  prepared  also  by 
reduction  of  methyl  tetradecane-a^- dicar  boxy  late. 
When  VI  is  heated  at  125° /vac.  a  te  tram  eric  inter- 
molecular  acid,  C64H12209,  m.  p.  87*5 — -88°,  results. 
--Hydroxyheptadecoie  acid,  m.  p.  87*5 — 88°  (lit. 
84—85°;  acetyl  derivative,  b.  p.  223 — 225°/l  mm., 
in.  p.  67*6 — 68° ;  methyl  ester,  b.  p,  210°/3  mm.,  m.  p. 
58*6 — 59° ;  Tz-brmno-acid,  b.  p.  219 — 220° /I  mm.,  m.  p. 
70*5 — 71°),  p-hydroxyoctadeco ic  acid,  m.  p.  96*6 — 97*2° 
{acetyl  derivative,  b.  p.  228 — 231°/1*5  mm.,  m.  p. 
70 — 70*5°;  methyl  ester,  m.  p.  61*5 — 62°;  p-bromo- 
acid,  b.  p.  240— 241°/4  mm.,  m.  p.  75*2 — 75*8°), 
a-hydroxynonadecoic  acid,  m.  p.  91 — 91*5°  {acetyl 
derivative,  b.  p.  225— 229°/2*5  mm.,  m.  p.  70 — 70*2°; 
methyl  ester,  m.  p.  65*6 — 66°;  v-bromo-acid,  b,  p. 
225 — 228°/2*5  mm.,  m.  p.  73 — 74°),  t -hydroxy  e icoso ic 
acid ,  m.  p.  97*4 — 97*8°  {acetyl  derivative,  b.  p.  235 — 
240°/3  mm.,  m,  p.  77° ;  methyl  ester,  m.  p.  68 — 68*5° ; 
r-bromo-acid,  b.  p.  245— 247°/3  mm.,  m.  p.  77—78°), 


and  u-hydroxydocosoic  acid,  m.  p.  92*5 — 93°  {acetyl 
derivative,  b.  p.  239 — 242°/3  mm.,  m.  p.  73*8 — 74*2°; 
methyl  ester,  m.  p.  70 — 71° ;  o -bromo-acid,  m.  p. 
75 — 76°),  are  prepared  by  reduction  of  the  requisite 
polymethylenedicarboxylate. 

The  m.  p.  of  the  hydroxy-acids  alternate,  the  even- 
numbered  series  being  the  less  fusible.  The  m.  p.  of 
the  methyl  esters  approximate  to  a  curve  which  ascends 
with  increasing  number  of  carbon  atoms.  There  is  no 
simple  relationship  between  m.  p.  and  number  of 
carbon  atoms  in  the  aeetoxy-  and  bromo-derivatives. 

H.  Burton. 

Complex  oxalates  of  quadrivalent  molyb¬ 
denum.  IL  M.  Spittle  and  W.  Wardlaw  (J.C.S., 
1929,  792 — 799). — When  molybdenum  trihydroxide, 
carefully  freed  from  ammonia  and  ammonium  salts, 
is  treated  with  oxalic  acid  and  then  evaporated  rapidly 
in  absence  of  air,  a  deep  brown  solution  is  obtained, 
which  is  oxidised  by  ammonia-free  air,  giving  a  bright 
red  solution  (4)  of  molybdenyl  oxalate.  Addition 
of  a  large  amount  of  alcohol  to  this  and  treatment  with 
the  appropriate  base  affords  amorphous,  bluish -pink, 
dipyridinium,  dipotassium,  and  diammonium  trinwlyb- 
denumielroxytrioxalates,  B2[Mo304(C204)3,5H20]  (B= 
C6H5N,  K,  and  NH4,  respectively).  These  salts 
dissolve  readily  in  water,  giving  bright  red  solutions, 
in  which  the  oxalate  ion  cannot  be  detected.  Ad¬ 
dition  of  alkali  in  the  cold  does  not  give  an  immediate 
precipitate  of  molybdenum  hj^droxide,  and  the 
solutions  possess  marked  reducing  properties.  Wien 
A  is  concentrated  on  the  water-bath  and  then  treated 
with  alcohol  and  solid  ammonium  oxalate  the  purplish  - 
red  salt,  (NH4)2[Mo304(C204)3,5H20],l*oEtOH,  is  ob¬ 
tained.  Molybdenyl  oxalate,  Mo0(C204),3H20J  is  best 
formulated  as  the  compound  H2[Mo3O4(C2O4)3,a*H20J, 
containing  a  polynuclear  complex  of  three  molyb¬ 
denum  atoms,  and  not  as  H2[Mo02(C204),2H20].  This 
is  supported  by  molecular  conductivity  measurements 
at  0°  of  the  above  dipyridinium  and  ammonium  salts, 
which  indicate  that  they  are  ternary  electrolytes. 
When  A  is  concentrated  by  boiling  and  then  treated 
with  acetone  yeniamolybdenum  hexaoxytetr oxalate, 
Mo5O0(C2O4)4  (purple),  is  precipitated.  Extraction 
of  this  with  aqueous  alcohol  at  the  ordinary  temper¬ 
ature  gives  tetramolybdenum  pentaoxytrioxalate, 
Mo4O5(G2H4)3,10H2O  (brown),  also  obtained  by  atmo¬ 
spheric  oxidation  of  a  suspension  of  molybdenum 
oxyoxalate  (A.,  1925,  i,  893)  in  water  or  aqueous  oxalic 
acid.  Both  these  complex  salts  are  converted  by 
treatment  with  appropriate  concentrations  of  oxalic 
acid  into  molybdenyl  oxalate.  H.  Burton. 

Stability  of  complex  metallic  salts.  F.  G. 
Mann  (J.C.S.,  1929,  651— 658).— The  stability  of 
complex  metallic  salts  is  usually  considered  to  be 
dependent  on  the  electronic  structure  of  the  co¬ 
ordinated  metal,  since  during  co-ordination  the  metal 
endeavours  to  increase  the  number  of  its  electrons  to 
that  of  the  next  inert  gas.  This  explains  the  great 
stability  of  the  complex  tervalent  cobalt  salts  (inert 
gas  configuration),  and  accounts  for  the  instability  of 
potassium  ferricyanide  (electron  deficiency)  when 
compared  with  the  ferrocyanide.  Where  two  types 
of  salts  are  obtained,  e.g.,  nickel  tetrammino-  and  hex- 
ammino -series,  the  excess  of  electrons  in  the  latter 
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series  causes  a  greater  instability.  A  second  factor 
is  now  considered,  namely,  the  ease  with  which  a 
polyamine  molecule  can  arrange  itself  around  acompiex 
(square,  tetrahedron,  octahedron,  or  cube,  according 
to  the  co-ordination  number).  Thus,  a[5y-triamino- 
propane  (I)  =[ptn],  when  treated  with  zinc  nitrate 
and  potassium  iodide  gives  the  very  stable  bistri- 
aminopropamzinc  iodide  [Zn  ptn2]I2,  decomp.  255— 
270°,  where  the  metal  has  a  co-ordination  number  of 
(1  (of.  Man n  and  Pope,  A.,  1925,  i,  373;  1926,  1233; 
Mann,  A.,  1928,  622),  and  an  excess  of  4  electrons  over 
the  inert  gas  configuration.  Bivalent  palladium  also 
adopts  the  abnormal  co-ordination  number  0  (ci 
Mann,  loc*  cit.)  in  order  to  provide  the  necessary 
octahedron  for  maximum  stability.  Thus,  the  re¬ 
action  product  from,  ammonium  ehloropalladite  and  I, 
when  treated  with  potassium  iodide,  yields  bistri- 
aminopropanepadladmis  iodide ,  m.  p.  236°  (decomp.), 
where  the  metal  has  an  excess  of  2  electrons.  If  the 
above  reaction  product  is  treated  with  potassium 
thiocyanate  and  acetic  acid  bis(triammopropane- 
monoihiocyanaie)palladous  dithiocyanate  y  m.  p.  ICC — 
168°  (decomp.),  is  obtained ;  here  the  metal  shows  the 
normal  co-ordination  number  of  4.  The  same 
co-ordination  number  is  shown  by  cadmium  in  all  its 
complex  salts  with  I.  TetraMslriaminopropaneiris - 
cadmium  hexaiodide,  [Cd3ptn4]I6  (hexabromide  +3H20), 
is  converted  by  boiling  with  water  into  monoiodo- 
triammopropanecadmmm  monoiodide,  m.p.  216 — 213°. 
Monobromotriaminopropanecadmium  monobromide, 
in.  p.  221 — 223°  (decomp.),  is  obtained  similarly. 
Bithiocyanalo(lriaminopropane  -  monohydrochloride)  * 
cadmium,  m.  p,  150 — 154°  (decomp.),  wiien  exposed  to 
air  loses  hydrogen  chloride  yielding  monothiocyanalo - 
triam inopropanecadmium  mo nolhi ocyanat e , 

[SON ptn  Cd]SGN,  m.  p.  201 — 202°  (decomp.). 

H.  Burton. 

Preparation  of  maleic  acid  by  catalytic  oxid¬ 
ation  of  benzene.  T.  Yabuta  and  R,  Simose  (Bull. 
Inst.  Phys.  Chem,  Res.  Tokyo,  1929,  8,  197—205}.— 
The  method  of  preparation  of  the  catalyst,  the  effect 
of  acid  oxides  on  the  vanadium  oxide  (catalyst  ?),  and 
the  influence  of  the  diluent  gas  in  the  reaction  mixture 
of  benzene  and  air  have  been  studied.  H.  Burton. 

Supposed  ajBp-trimethylglntaric  acid  of  Noyes 
and  Skinner.  F.  E.  Ray  (J.  Amer.  Chem.  Soc., 
1920,  51,  930— 932).— Prolonged  hydrolysis  of  ethyl 
**cyano-afi(3-fcrimethylglutarate  (Perkin  and  Thorpe, 
J.C.S.,  1899,  75,  65)  with  boiling  aqueous  50% 
potassium  hydroxide  affords  oL-carboxy~oi$$4rimethyl- 
ghtaric  acid  (I),  m.  p,  189—190°  (decomp.),  which  is 
decarboxylated  at  200°  to  app-trimethylghitarie  acid. 
The  tricarboxylic  acid  obtained  by  Noyes  and  Skinner 
(A.,  1918,  i,  65)  from  tamminocomphonanic  acid  has  a 
ml  wt.  of  192—194  and  not  218  as  previously  stated. 
It  cannot  be  identical  with  I,  since  it  appears  to  be 
decarboxylated  to  ccap-trimethylglutarie  acid  (A., 
1928,  394).  H.  E.  F.  Notton. 

oc~ f soPr opylglutaconic  acid,  K.  V.  Hariharan, 
K*  N.  Menon,  and  J.  L.  Simonsen  (J.  Indian  Inst. 
Sol.,  1928,  11,  A,  207— 214).— See  A.,  1928,  395. 

Determination  of  configuration  in  the  terpene 
series,  II.  Optically  active  forms  of  p-fso- 
propyladipic  acid  and  their  relationship  to  the 


optically  active  limonenes.  J.  yon  Braun  and  G. 
Werner  (Her.,  1929,  62,  \B\,  1050— 1058).— pdso- 
Propylphenol  is  readily  hydrogenated  in  the  presence 
of  nickel  at  about  150°  to  a  mixture  of  the  cis*  and 
Iransdormn  of  p-isopmpylcydoh exanol ,  -which  is 
oxidised  by  alkaline  permanganate  at  a  temperature 
not  exceeding  10°  to  d^P-isopropyladipie  acid,  m.  p. 
75°  (yield  50%)  (ethyl  ester,  b.  p.  145—150712  mm., 
df  0-9776).  The  acid  is  resolved  by  strychnine  in 
aqueous  solution,  thus  giving  d-fl-iso prapyladipic  acid, 
m.  p.  about  66°,  [«]D  +64°  (as  sodium  salt),  d+-iso- 
Propyladipyl  chloride,  b.  p,  145 — 146°/15  mm.,  df 
T1023,  [cc]|f  +1*134°,  d-P-iso propyladipmmde,  m.  p. 
169*5°,  [a]m  +9*5°  in  -water,  and  ethyl  d-fidsopropyl- 
adipate ,  b.  p.  145— 150°/13  mm.,  df  0*9776,  (i]| 
—  1+34°,  are  described. 

The  initial  step  in  establishing  the  connexion 
between  a-liinonene  and  fl-wopropyladipic  acid  consists 
in  the  saturation  of  the  AMinking  of  the  hydrocarbon. 
Treatment  with  hydrogen  chloride  is  unsatisfactory, 
since  it  induces  marked  raeemisation  at  the  C4  atom 
and  the  activity  of  the  limonene  hydrochloride 
depends  greatly  on  the  duration  of  the  action.  The 
hydrocarbon  is,  however,  readily  hydrogenated  in  the 
presence  of  platinum -black  to  dihydrolimonene, 
[d\m  +118°,  whereas  when  palladium  is  used  as 
catalyst  a  mixture  of  dihydrolimonene,  p-menthane, 
and  limonene  is  produced.  Ozonisation  of  dihydro¬ 
limonene  in  glacial  acetic  acid  followed  by  reduction 
of  the  ozonide  with  zinc  dust  and  water  gives  c-keto- 
fl-^opropylheptaldchyde,  b.  p.  130 — 132°/12  mm., 
df  0*9393,  [«]!5  “6*97°  (semicarbazone,  m.  p,  182 — 
183°),  oxidised  to  t-keio- fi-isopropylheptoic  acid ,  b.  p. 
188°/12  mm.,  df  1*020,  [«]f  +2*5°,  converted  by 
alkaline  hypobromite  into  +  (hnsopropyladipic  acid, 

H.  Wren, 

Potassium  permanganate  oxidation  of  carotin- 
oids.  P.  Karrer  (Helv.  Chim,  Acta,  1929,  12, 
558). — A  question  of  priority  (cl.  Kuhn,  Wintersfcein, 
and  Karlovitz,  this  voL,  425).  H.  Burton. 

Effect  of  heat  on  malic  acid.  F.  W.  Morse  (J. 
Amer.  Chem.  Soe.,  1929,  51,  1276 — 1279). — In  order 
to  ascertain  the  cause  of  the  decrease  in  free  acid 
content  observed  in  cranberries  dried  at  85°,  samples 
of  the  two  principal  acid  constituents  (cf.  Nelson,  A,, 
1927,  798),  citric  and  cK-malie  acids,  have  been  heated 
at  65 — 95°.  The  former  remains  unchanged,  but  the 
latter  is  slowly  dehydrated  at  temperatures  above  75°, 
giving  finally  an  anhydride  ( 1)  C6H0O4(CO2H)2  (cf. 
Walden,  A.,  1900,  i,  10).  This  is  almost  completely 
hydrolysed  when  its  neutralised  solution  is  boiled  for 
several  hours,  and  the  same  effect  is  observed  with 
extracts  of  the  dried  cranberries. 

H.  E.  F.  Notton. 

Aconitic  acids.  I.  R>  Malachovski  and  M. 
Maslovski  (Roez.  Chem.,  1929,  9,  49—55). — See 
this  voL,  172. 

Osones  for  the  synthesis  of  ketouronie  acids. 
T.  Kit  as  at  o  and  &  Neuberg  (Biochem.  Z,,  1929, 
207,  230 — 231).— Sufficient  alkali-free  lead  carbonate 
to  remove  all  hydrochloric  acid  is  added  with  stirring 
to  the  solution  obtained  from  the  hydrolysis  of  an 
osazone  with  concentrated  hydrochloric  acid,  free 
phenyl  hydrazine  hydrochloride  having  first  been 
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removed  by  cooling  with  ice  and  filtration.  As  much 
lead  chloride  as  possible  is  separated  by  preserving 
the  cold  liquid,  part  of  the  colouring  matter  which  is 
also  present  being  thus  carried  down.  The  filtered 
solution  is  then  decolorised  by  shaking  with  animal 
charcoal  at  the  ordinary  temperature  and  can  be  used 
directly  for  the  preparation  of  ketouronic  acids  (of. 
following  abstract).  W.  McCartney. 

Further  syntheses  of  a-keto-acids  of  the  carbo¬ 
hydrate  series.  a-Keto-rf-galaetonic  acid  and 
a-ketomaltobionic  acid.  T.  Kitasato  (Biochem. 
Z.,  1929,  207,  217 — 229). — Osones  of  disaccharides 
can  be  oxidised  by  bromine  to  a-keto-acids  in  the  same 
way  as  are  those  of  monosaccharides  (cf.  A.,  1927, 
544).  d-Galactosone  gives  a-keto-d-galaclonic  acid, 
Hi*  -“7*8°  [barium  salt  +Ho0;  calcium  salt ;  brucine 
salt,  m.  p.  175°  {decomp. ),  [a]]}  —24*55°  in  water). 
The  acid  readily  reduces  alkaline  copper  solutions 
and  ammoniaeal  silver  nitrate  solutions.  Similarly, 
maltosone  gives  a -keto-d-maltobionic  acid,  [a]j?  +54*9° 
[brucine  salt,  +2H20,  and  anhyd.,  m.  p.  150—160° 
(decomp.),  [a]20  +11*4°  in  water ;  barium  salt,  [a]fj 
+54*8°  in  water].  The  aqid  reduces  Fehling’s 
solution  and  is  hydrolysed  by  sulphuric  acid  and  by 
maltase.  W.  McCartney. 

DitMoformic  acid.  II,  T.  G.  Levi  (Atti  R. 
Accad.  Lincei,  1929,  [vi],  9,  170 — 175;  cf.  A.,  1923,  i, 
996) . — Dithioformic  acid,  (CH2S2)3,  m.  p.  55 — 60° 
(decomp.),  forms  the  following  derivatives  :  potassium, 
m.  p.  193°  (decomp.) ;  ammonium  ;  methyl ,  m.  p. 
105*5 ;  ethyl,  liquid ;  propyl,  m.  p.  38 — 39°,  two  benzyl , 
probably  cis-trans- isomerides,  m.  p.  154°  and  77°, 
respectively ;  monosulphide,  C2H2S3,  m.  p.  195° 
(decomp.).  When  heated,  the  acid  decomposes, 
giving  hydrogen  sulphide,  carbon  disulphide,  carbon, 
and  sulphur.  The  trimeric  constitution  of  the  acid 
and  its  esters  indicates  a  cyclic  structure  with  altern¬ 
ating  carbon  and  sulphur  atoms.  T.  H.  Pope. 

Constitution  of  high  molecular  substances. 
H.  Staudinger  (Naturwiss.,  1929,  17,  141).  K.  H. 
Meyer  (ibid.,  255). — Polemical.  R.  A.  Morton. 

Formation  of  acetaldehyde  from  alanine  in 
presence  ol  pyrocatechol.  F.  Schaaf  (Biochem. 
Z.,  1929,  205,  449 — 450). — -Equivalent  amounts  of 
pyrocatechol  and  alanine  shaken  with  oxygen  yield 
small  amounts  of  acetaldehyde,  detected  by  its  com¬ 
pound  with  dimethyldihydroresorcinol .  This  con¬ 
firms  the  author’s  theory  of  the  mechanism  of  the 
formation  of  melanin  by  oxidation  of  3  :  4-dihydroxy- 
phenylalanine.  J.  H.  Birkinshaw. 

Trimethyl-  and  dimethylethy  1-acetaldehydes. 
J.  B.  Conant,  C.  N.  Webb,  and  W.  C.  Mendum  (J. 
Amer.  Chem.  Soe.,  1929,  51,  1246 — 1255). — Magnes¬ 
ium  tert. -butyl  chloride  and  excess  of  formaldehyde 
give,  in  addition  to  tert.-butylearbinol,  methylene  di- 
tcvt. -butyl  ether,  b.  p.  182 — 185°.  Magnesium  tert.- 
amyl  chloride  gives  similarly  tert.-amylcarbinol  and 
methylene  ditevt.-amyl  ether,  b.  p.  220—224°.  The 
earbinols  are  dehydrogenated  by  the  method  of 
Bouveault  (A.,  1908,  i,  117)  to  trimethyl- and  dimethyl- 
ethyl  -acetal  dehy des ,  which  autoxidise  in  air  or  oxygen 
to  the  corresponding  acids  (cf.  Samec,  A.,  1907,  i,  286). 
The  change  is  retarded  by  quinol,  but  not  to  the  same 


extent  as  with  benzaldehyde.  The  photochemical 
decomposition  of  trimethylacefcaldehyde  into  carbon 
monoxide  and  teobutane  (cf.  Hinterberger,  Diss., 
Vienna,  1923)  is  effected  mainly  by  light  of  wave¬ 
length  2950 — 3200  A.  Dimethylethylacetaldehyde 
behaves  similarly.  The  proportions  of  (a)  primary, 
(b)  secondary  alcohol  formed  from  (A)  trimethyl- 
and  (B)  dimethylethyl-acetaldehydes  and  excess  of 
tho  following  Grignard  reagents  are  :  magnesium 
« -propyl  bromide  :  A  (a)  a  trace,  (6)  50%  of  the 
theoretical ;  B  (a)  15%,  (b)  45%;  magnesium  iso¬ 
propyl  bromide  :  A  (a)  10%,  (b)  33%  ;  B  (a)  33%,  ( b } 
27%  ;  and  magnesium  tert. -butyl  chloride :  A  (a)  66%; 
B  (a)  60%.  These  reactions  illustrate  the  effect  of 
branched  chains  on  the  course  of  the  reaction  (cf.  this 
vol.,  675).  Trimethylacetaldehyde  undergoes  the 
Cannizzaro  reaction  to  the  extent  of  60%  in  presence 
of  alcoholic  (but  not  aqueous)  potassium  hydroxide. 

H.  E.  F.  Notton. 

Derivatives  of  glycollaldebyde  and  methyl* 
glyoxal.  H.  O.  L.  Fischer  and  L.  Feldmann  (Ber., 
1929,  62,  [B],  854—865 ;  cf.  A.,  1927,  857).— Full 
details  arc  given  of  the  preparation  of  glycollaldebyde, 
m.  p.  76°,  by  ozonisation  of  allyl  or  cinnamyl  alcohol 
in  glacial  acetic  acid  and  reduction  of  the  ozonides  by 
zinc  dust.  The  yields  are  20 — 25%  and  6%,  respec¬ 
tively  ;  the  poor  yield  in  the  latter  case  is  due  in  part 
to  the  volatility  of  glycollaldehyde  with  steam. 
Methyl  allyl  carbonate,  b.  p.  38°/18  mm.,  14118, 
prepared  from  allyl  alcohol  and  methyl  chloroformate 
in  pyridine,  is  converted  by  successive  treatment  with 
ozone  and  zinc  dust  into  0- car bomethoxy glycollaldehyde, 
C02Me-0-CH2-CH0,  b.  p.  78— 79°/17  mm.,  14171 
(yield  39%),  transformed  by  ethyl  orthoformate  in 
presence  of  ethyl  alcohol  and  ammonium  chloride  into 
the  corresponding  diethylacetal,  b.  p.  72 — 7579*3— 
04  mm.,  1*4105.  Ozonisation  and  subsequent 
reduction  of  allylglueoside  tetra-acetate  affords 
glycollaldehydeglucoside  tetra  -  acetate , 
C2H30*0'C6H705Ac4,  which  could  not  be  caused  to 
crystallise ;  it  is  hydrolysed  by  sulphuric  acid  to 
dextrose  and  glycollaldehyde ;  the  amorphous  sub¬ 
stance  is  converted  by  methyl-alcoholic  hydrogen 
chloride  and  subsequent  re-acetylation  by  acetic 
anhydride  and  pyridine  into  its  dimethylacetal,  in.  p* 
84°  after  softening,  [a]}?  —20*48°  in  methyl  alcohol, 
also  obtained  from  acet obrom oglucose,  glycollalde¬ 
hyde  dimethylacetal ,  and  silver  carbonate  in  chloro¬ 
form  . 

[With  G.  Dangschat.] — Vinyl  acetate,  dissolved 
in  glacial  acetic  acid,  is  converted  into  its  dibromide, 
which  is  transformed  by  potassium  acetate  into 
glycollaldehyde  triacetate,  m.  p.  52°,  also  obtained  by 
protracted  ebullition  of  crystalline  glycollaldehyde 
with  acetic  anhydride.  Diacetoxyacetone,  from  di- 
hydroxyacetone  and  boiling  acetic  anhydride,  has 
m.  p.  46 — 47*5°.  Treatment  of  anhydrous,  mono¬ 
meric  raethylglyoxai  with  acetic  anhydride  affords 
the  diacetate,  COMe*CH(OAc)2,  b.  p.  115— 1I6°/13 
mm.,  converted  by  concentrated  hydrogen  peroxide 
into  a  substance, 0O 6,  m.  p.  78 — 79°  after  softening, 
the  nature  of  which  has  not  been  fully  elucidated. 
Two  mols.  of  the  compound  liberate  2  atoms  of  iodine 
from  hydriodic  acid  and  Freudenberg’s  method 
indicates  the  presence  of  three  acetyl  groups, 
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obviously  due  to  oxidation  of  the  methylglyoxal 
residue  during  the  determination.  With  an  excess  of 
phenylhydrazine  acetate  it  yields  methylglyoxal  - 
phenylosazone. 

Full  details  are  given  of  the  preparation  of  methyl¬ 
glyoxal  from  dihydroxyacetone  and  phosphoric  oxide, 
the  apparatus  being  designed  so  that  collection  and 
re-distillation  of  the  sensitive  product  are  effected 
without  exposing  it  to  air.  The  oxidation  of  tartaric 
acid  to  dihydroxymaleic  acid  is  described  at  length. 

H.  Ween. 

Methylations  with  diazomethane  in  the 
presence  of  catalysts,  II.  H.  Meerwein,  T. 
Bersin,  and  W.  Burneleit  [with  P.  Pohls]  (Ber., 
1929,  62,  [j5],  999—1009 ;  cf.  A.,  1928,  1217;  Arndt 
and  others,  this  vol,,  328). — Acetone,  undiluted  or 
dissolved  in  ether,  toluene,  heptane,  acetonitrile, 
chloroform,  or  acetic  anhydride,  does  not  react 
appreciably  with  diazomethane  at  0°  as  shown  by  the 
rate  of  evolution  of  nitrogen  and  the  diminution  of 
the  diazomethane  content  as  indicated  by  titration 
with  ethereal  benzoic  acid.  Formation  of  an  additive 
product  of  acetone  and  diazomethane  does  not  appear 
to  occur.  Experiments  with  chloral  and  diazo¬ 
methane  show  that  such  additive  compounds  are  not 
decomposed  by  ethereal  benzoic  acid,  which  thus 
indicates  only  free  diazomethane.  The  reaction  of 
the  last-named  compound  with  ketones  is  greatly 
influenced  by  catalysts,  both  electrolytes  and  com¬ 
pounds  of  marked  dipolar  character  such  as  water  and 
alcohols.  Acetone  reacts  fairly  energetically  with 
diazomethane  in  the  presence  of  70%  of  formamide, 
giving  mainly  as-dimethylethylene  oxide ;  methyl 
ethyl  ketone  is  produced  to  some  extent,  whereas  the 
formamide  is  scarcely  methylated. 

Chloral  hydrate  is  transformed  by  ethereal  diazo¬ 
methane  mainly  into  yyy-trichloropropylene  a^-oxide, 
b.  p.  41 — 42°/10  mm.,  with  small  amounts  of  chloral 
dimethylaeetal,  methyl  alcohol,  methyl  ether,  and  a 
nitrogenous  compound,  b.  p.  98 — 103°/3  mm. 
Chloral  hydrate  must  therefore  have  the  constitution 
CC13-CH(0H)2  and  its  methylation  is  ascribed  to  its 
acidic  character.  The  interaction  of  diazomethane 
with  solutions  of  chloral  alcoholates  in  the  corre¬ 
sponding  alcohols  proceeds  similarly,  yielding  yyy-tri- 
ehloropropylene  ap-oxide  and  the  unsym metrical 
chloral  methylalkylaeetals.  Simultaneously  a  more 
or  less  considerable  proportion  of  the  alcohol  (except 
feit -butyl  alcohol)  passes,  under  the  influence  of 
the  acidic  alcoholate,  into  its  methyl  ether.  The 
alcoholates  are  therefore  normal  valency  compounds 
which  are  partly  dissociated  into  their  components  in 
alcoholic  solution  at  0°.  The  percentage  yield  of 
yyy-trichloropropylene  ap-oxide  in  presence  of  the 
various  alcohols  is  ethyl  (10-9),  w-propyl  (9*6),  iso- 
propyl  (23*4),  n-butyi  (16*6),  tert.- butyl  (88*8). 

In  the  presence  of  25%  of  ppp-trichloroethyl 
alcohol,  acetone  reacts  vigorously  with  diazomethane, 
with  formation  of  a«s-dimethylethylene  oxide  and 
methyl  ethyl  ketone,  whilst  a  portion  only  of  the 
alcohol  is  transformed  into  its  methyl  ether.  Since 
reaction  between  acetone  and  diazomethane  is  not,  in 
general,  induced  by  organic  acids,  the  process  appears 
influenced  by  the  nature  of  the  anion  as  well  as  by  the 
strength  of  the  acid.  H.  Wren. 


Methyl  ethers  of  diaeetyldioxime.  E.  Thilo 
(Ber.,  1929,  62,  [B],  866— 871). — The  monomethyl 
ether  (Charrier,  A.,  1907,  i,  829)  and  dimethyl  ether 
(Avogadro  and  Tavola,  A.,  1925,  i,  1040)  of  diacetyl- 
dioxime  are  shown  to  be  O- compounds.  Treatment 
of  the  dimethyl  ether  with  fuming  hydrochloric 
acid  at  about  60°  results  in  the  production  of 
diacetyl  and  0-m ethyl hydroxylamine  (isolated  as  the 
hydrochloride)  with  unchanged  di-ether.  Similarly, 
the  mono-ether  affords  diacetyl,  diaeetyldioxime, 
hydroxylamine,  and  O-methylhydroxylamine.  With 
1  %  hydrochloric  acid  at  about  60°  the  mono-ether  is 
partly  unchanged,  partly  converted  into  diacetyl  - 
monoxime  methyl  ether  and  diaeetyldioxime.  One 
part  of  the  mono-ether  loses  the  oximino-group,  whilst 
another  portion  loses  the  methylated  oximino-group ; 
if  the  mixture  is  cooled  the  products  interact,  giving 
mono-ether  and  diaeetyldioxime  and  its  di-ether  in 
equivalent  amounts.  The  disproportionation  of  the 
mono-ether  into  diaeetyldioxime  and  its  dimethyl 
ether  shows  that  the  alkyl  group  in  the  former  is 
analogously  linked  to  those  in  the  latter,  and  this 
conclusion  is  confirmed  by  the  formation  of  the 
di-  from  the  mono-ether  and  methyl  sulphate  in 
feebly  alkaline  solution.  Diacetylmonoxime  is  trans¬ 
formed  by  a  slight  excess  of  O-methylhydroxylamine 
into  the  monomethyl  ether  (yield  80%).  Similarly, 
diacetylmonoxime  methyl  ether  and  O-methyl¬ 
hydroxylamine  give  the  di-ethcr  in  almost  theoretical 
yield.  H.  Wren. 

Compounds  of  sugars  with  sulphuric  acid. 
II.  Reaction  for  the  differentiation  of  ring- 
isomeric,  acylated  halogeno  -  sugars .  H.  Ohle, 
W.  Marecek,  and  W.  Bourjau  (Ber.,  1929,  62,  [jB], 
833 — 854 ;  cf.  A.,  1925,  i,  634).— All  acylated 
1  -halogeno-sugars  containing  a  1  :  5 -oxygen  bridge 
give  esters  of  the  type  R*0,S02*0,N(C6H5)*R  [R— 
acylated  sugar  residue)  when  treated  with  pyridine 
in  the  presence  of  silver  sulphate.  Furoid  compounds 
appear  to  give  salts  of  the  type 
R*N(C5H5)-0’S02*0*N(C5H5)*R>  but  the  available 
material  is  not  sufficiently  diverse  in  character  to 
enable  a  decision  to  be  reached  with  regard  to  the 
specificity  of  ester  formation. 

Benzyl  chloride,  pyridine,  and  silver  sulphate  give 
benzylpyridinium  sulphate ,  C^H^jNaSO^  m.  p.  117 — 
118°.  Chloroacetic  acid  similarly  affords  carboxy- 
methylpyridinium  sulphate ,  m.  p.  177°  (decomp.), 
whereas  w-bromoacetophenone  yields  phenacyl- 
pyridinium  sulphate,  m.  p.  (indef.)  210 — 225°  (probably 
an  equimoleeular  mixture  of  the  normal  and  hydrogen 
salts).  Chlorodiethyl  ether  and  pyridine  yield 
pyridine  hydrochloride  and  acetaldehyde  diethyl- 
acetal. 

The  acylated  1  -halogeno-sugars  are  obtained  by  the 
established  method  or  by  Paesu’s  process  (A.,  1928, 
1118),  using  titanium  tetrachloride  or  tetrabromide. 
The  halogen  compound  and  silver  sulphate  (mol. 
ratio,  2  :  1)  are  shaken  with  the  fivefold  to  tenfold 
weight  of  pyridine  over-night  at  the  atmospheric 
temperature.  Tetra-acetyl-Z-arabinose,  b.  p,  178°/1*5 
mm.,  [a]18  +41*78°  in  chloroform,  could  not  be  caused 
to  crystallise  when  prepared  by  treatment  of  Z-arabinose 
with  acetic  anhydride  in  pyridine.  It  is  converted 
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into  aeetoehloroarabinose,  m.  p.  146°,  [a]K  +242-61 0 
in  chloroform,  and  thence  into  Irimelyl-uA-amhinose- 
1  pyridinium  iriacet yl-sx - l-arab in ose - 1  -s ulphatc , 

C27H350  18NS,  m.  p.  153°,  [a]n  +27*97°  in  chloroform. 
Similarly,  tetra-aeetyl-a+xylose,  m.  p.  124*5°,  [«)if 
—24*8°  in  chloroform,  is  transformed  into  acetocli  loro- 
xylose,  m.  p.  100— 101°,  [ot]|J  +167*85°  in  chloroform, 
and  triacetyl- x-hxylo$c~l~pyridmivm  triacelyl-aA* 
xylose-1 -sulphate  >  in.  p,  143°,  [a]g  —  41*71°  in  chloro¬ 
form  and  alcohol.  Tetra-acetylrhamnose  is  trans¬ 
formed  by  Pacsu’s  method  into  crystalline  acetochloro- 
rhamnose,  ra.  p.  72*5°,  [a]30  —127*03°  in  chloroform, 
and  thence  into  triacctyl-a-hrhamnose- 1  -pyridinium 
(riaceiyl- $-1- rhamno$e~l -sulphate,  m.  p.  142°,  [ot]f 
—51*38°  in  chloroform,  and,  probably,  the  p-ester. 
Aeetodibroinoglueose,  silver  sulphate,  and  pyridine 
afford  5-bromo- 2  :  3  :  44riacctyl~$~d-ghicose-l-pyridm- 
turn  6-bromo-2  :  3  :  Adriaceiyh^-d-glucosc-l-sulpkaic 
(+2EtOH)»  m.  p.  62—69°.  3-p -Tolnene&ulphonyU 
2:4:  64riacetyl-$-d-glucose-l-pyridmium  3-p -toluene- 
sulphonyl- 2  :  4  :  Gdriacelyl-fi-d-glucose-l-sutyihale,  in,  p. 
145—146°,  [ajjf  —4*47°  in  chloroform,  is  described. 
The  furoid  3- p-toIucnesulphonyl-2  :  5  :  6-triacetyl- 1  - 
bromo-d-glucose  yields  a  non-crystalline  syrup  in 
which  sulphur  is  present  entirely  in  the  form  of 
sulphate.  Benzobromoglucose  gives  tdmbmzoyl- p-d- 
glucose - 1  - pyridinium  ielrabenzoyl-  B-d -glucose- 1  - sulph - 
ate}  in.  p.  193 — 194°,  [o+>  +1*5*47°  in  chloroform. 
Acetobromoga lactose,  readily  prepared  from  penta- 
acetylgalaetose  and  hydrogen  bromide  in  glacial 
acetic  acid,  is  transformed  into  telra-acetyl-^-d-galactose - 
l-pyridinium  tetra-aceiyl-  $-d-galaciose- 1  -sulphate,  m.  p. 
172—173°,  [a]D  +0°  in  chloroform,  and  tetra-acetyl- 
d-galactose-1  -pyridinium  sulphate,  m.  p.  about  170° 
(decomp. ) .  Acetochloromannose,  when  prepared  from 
penta-acetylmannose,  aluminium  chloride,  and  phos¬ 
phorus  pentaclilori.de  in  chloroform,  does  not  react 
with  pyridine  and  silver  sulphate,  whereas  the  com¬ 
pound  (or  the  corresponding  bromo-derivative)  pre¬ 
pared  by  Paesu’s  method  is  converted  into  a  syrup 
consisting  mainly  of  the  ester  salt ;  in  this  instance, 
as  with  rhamnose,  the  sugars  and  their  products 
belong  to  the  same  series.  p-Penta-acetylfrucfcose  is 
transformed  by  Paesu’s  method  directly  into  tetra- 
acetylchloro-P-rf-fructose,  m.  p.  82°,  [a]|f  —160*47°  in 
chloroform,  which  with  pyridine  and  silver  sulphate 
appears  to  give  a  mixture  of  the  ester  salts  of  the  st¬ 
and  p -series  in  which  the  a-forni  preponderates  (m.  p. 
97 — 109°,  [a] |f  —8*48°  in  chloroform).  Aeetobromo- 
cellobiose  affords  hepta-acetyl<bcellobiose- 1  - pyridinium 
hepia-aceiyl-d-cellobiose- 1  -sulphate  ( + 2*5H20  and 
anhydrous),  m.  p.  194—195°  (decomp.).  Hepta- 
acetyl- B-d -lactose- 1  - pyridinium  hepia-metyl-$-d4actose- 
1  -sulphate,  m.  p.  185—186°,  [«]|f  —9*44°  in  chloro¬ 
fonn,  is  described.  Aeetobromoglucose  and  dimethyl- 
aniline  at  the  ordinary  temperature  give  phenyl  tri- 
methylammomum  bromide,  in.  p.  213—214°,  whereas 
the  sugar  product,  could  not  be  caused  to  crystallise. 
In  the  presence  of  silver  sulphate,  aeetobromoglucose 
is  transformed  by  clime thylaniline  into  phenyl  tri- 
methylammoniiim  tetra-acetj+p-d-glucose-l-sulphate, 
ra.  p.  163—164°.  H.  Wren. 

^  Constitution  of  chinovose*  E.  Votouek  (Coll. 
Czech.  Chem.  Comm.,  1929,  4,  234 — 238). — Oxidation 


of  chinovose  with  bromine  water  gave  an  acid  which 
readily  passed  into  a  lactone ;  reduction  of  the  latter 
with  sodium  amalgam  furnished  ehinovoso.  This 
is  regarded  as  proof  that  chinovose  is  an  aldose  (cf. 
Fischer  and  Liebermann,  A.,  1894,  i,  4). 

A.  I.  Vogel. 

Identity  of  chinovose  with  rf-glucomethylose 
(Isorhodeose).  E.  Yotouek  and  F.  Kao  (Coll 
Czech.  Chem.  Comm.,  1929,  4,  239 — 244) —Reduction 
of  chinovose  with  sodium  amalgam  (solution  main¬ 
tained  acid  with  sulphuric  add)  gave  a  syrupy  sugar* 
aleoho!  which  yielded  with  benzaldchyde  a  product, 
m.  p.  193 — 194°,  identical  with  that  similarly  prepared 
from  ?A>rhodeofle,  thus  indicating  that  chinovose  is  a 
fl-gliicoinethylose  (cf.  Frcudenbcrg  and  Raschig,  this 
voh,  427).  A.  I.  Vogel. 

Fission  of  p-glucosan  with  titanium  tetra¬ 
chloride,  G.  ZemplIsn  and  Z.  Csurtos  (Ber.,  1929, 
62,  [S],  993 — 996)  —A  method  is  described  which 
permits  the  preparation  of  glucose  derivatives  with  a 
free  hydroxyl  in  the  ^-position  Tr iae etyl - 9-glucosan 
is  converted  by  an  excess  of  titanium  tetrachloride  in 
chloroform  into  a»l»cM.oro-2  :  3  :  44riacetylglucose,m.f, 
124—125°,  [a]D  +191*5°  in  chloroform,  smoothly 
transformed  by  acetic  anhydride  and  pyridine  into 
a-ch loroacetogl ucose,  m.  p.  73°,  [a]f?  +105*3°  in 
chloroform .  It  is  converted  by  methyl  alcohol  and 
silver  carbonate  into  2:3: 44riacelyl- $-me(hylgl ucmide, 
m.  p.  131— 132°,  [«]g  -13*59°  in  chlorofonn.  With 
silver  carbonate  in  benzene  it  gives  a  tetra -acetyl 
derivative  converted  into  1:2:3: 4-tetra-aeetyh 
6-p-toluenesulphonyl-p-rf-glucose  (cf.  Helferieh  and 
Klein,  A,,  1926,  386).  Tribenzoyl- p-glucosan  is  not 
affected  by  titanium  tetrachloride  under  these  con¬ 
ditions,  whereas  pentabenzoylglucose  smoothly  yields 
1  -cli lorotetrabenzoyl- a-gl ucose.  Trimethyl- p-glucosan 
yields  amorphous  products  containing  relatively  little 
halogen.  Penta-acetylgluconic  acid  and  hexa-acetyl* 
mannitol  are  unaffected.  2:3:4: 6-Tetrametliyl- 
glucose  is  decomposed  into  ill-defined  products. 

H.  'When. 

Oxidation  of  dextrose  and  glycine  by  means  of 
alkaline  copper  solutions.  H.  Ltjhdin  (Bioehem. 
Z.,  1929,  207,  91—106,  107— 119).— Glycine  (and 
also  other  amino-acids)  if  present  in  sufficient  quantity 
interfere  (at  least  at  pn  9*1 — 9*8)  with  the  oxidation  of 
dextrose  by  alkaline  copper  solutions  such  as  those  of 
Folin  and  of  Folia  and  Wu,  the  interference  being  the 
greater  the  lower  is  the  pR,  Increased  time  of  boiling 
(standard  time  10  min.)  reduces  the  extent  of  inter¬ 
ference.  If  the  oxidation  is  carried  out  at  pa  9*8  or 
more  the  total  reduction  of  copper  is  approximately 
the  same  as  the  sum  of  the  reductions  due  to  the 
dextrose  and  the  glycine  separately  unless  the 
alkalinity  is  very  high.  The  extent  of  oxidation  of 
glycine  by  the  copper  solutions  increases  rapidly  with 
increase  of  pR  and  with  increased  time  of  boiling  and 
decreases  with  low  carbonate  contents.  The  optimum 
alkalinity  for  the  oxidation  of  dextrose  by  alkaline 
copper  solutions  is  pn  9*2 — 9*8.  When  quantities  of 
buffering  substances  are  present  in  the  sugar  solutions 
these  must  be  brought  to  the  pn  of  the  copper  reagent 
by  the  addition  of  sodium  hydroxide.  Boric  acid 
interferes  (at  least  at  pn  9*1—10*5)  in  the  same  way 
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as  does  glycine  with  the  oxidation  of  dextrose  by 
alkaline  copper  solutions,  and  if  very  large  proportions 
(400 — 500  ;  1)  of  it  are  present  the  dextrose  is  not 
oxidised  at  all  (boiling  time  6 — 7  min.).  Alkaline 
copper  solutions  containing  borate  oxidise  amino-acids 
to  the  same  extent  as  do  similar  solutions  free  from 
borate.  A  copper  solution  having  the  same  pn  as  the 
reagent  of  Folin  and  Wu  and  containing  56  g. /litre  of 
boric  acid  (or  86  g./litre  of  borax)  scarcely  oxidises 
small  amounts  of  dextrose,  but  oxidises  amino-acids  to 
the  same  extent  as  docs  the  Folin-Wu  reagent.  The 
difference  in  the  values  obtained  when  solutions  con¬ 
taining  glycine  (up  to  8  g./litre)  or  creatinine  (up  to 
0*5  g./litre)  and  dextrose  (up  to  0*2  g./litre)  are 
oxidised  with  the  Folin-Wu  reagent  and  with  this 
reagent  containing  borate  represents  the  concentration 
of  dextrose  present.  The  plt  values  given  are  only 
approximate  and  refer  to  the  reaction  mixtures  before 
heating.  The  plt  of  sugar  solutions  containing 
quantities  of  buffering  substances  must  be  brought  to 
the  same  value  as  that  of  the  copper  solution  by  the 
addition  of  sodium  hydroxide  before  determinations 
are  made.  W.  McCartney. 

Formation  of  carbon  monoxide  by  the  action 
of  oxygen  or  air  on  dextrose  in  alkaline  solution. 
Influence  of  temperature  and  alkalinity.  M. 
Nicloux  (Compfc.  rend.  Soc.  Biol.,  1928,  98,  1548 — 
1551 ;  Ghent.  Zentr.,  1928,  ii,  1668). — For  a  0*5% 
solution  of  dextrose,  the  optimal  temperature  for  the 
formation  of  carbon  monoxide  is  84 — 85°,  and  the 
optimal  alkalinity  about  OTA.  A.  A.  Eldridge. 

Compounds  of  dextrose  and  phosphoric  acid. 
B.  Helferich  and  H.  Du  Mont  (Z.  physiol.  Chem., 
1929,  181,  300—308).—!  :  2  :  3  :  4-Tetra-acetyl-p- 

glucose  reacts  with  phosphoryl  chloride  in  pyridine 
giving  tri»($4etra-aceti/l~d-glucose)’Q-pho$phatet  m.  p. 
236 — 237°,  [a]D  +30-2°.  Under  different  conditions 
the  same  substances  give  p-tetra-acetyl-d-glueose-6- 
chlorohydrin.  Hydrolysis  of  the  tri(acetylglucose)- 
phosphate  yields  an  amorphous  product  in  which 
phosphoric  acid  is  organically  combined,  but  reace tyl- 
ation  gives  back  only  a  small  amount  of  the  original 
ester  and  secondary  changes  must  have  largely  taken 
place.  Triacetyl-a-methylglucoside  reacts  similarly  in 
pyridine  to  give  tri(triacetyl-x~methylglucoside)phos- 
$kate,  m.  p.  185°,  [a]|,  +151*9°.  This  substance  on 
hydrolysis  gives  tri-(a-methyl-d-glucoside)-6-phos- 
phate,  which  readily  reacetylates  and  also  when  heated 
with  sodium  iodide  in  a  sealed  tube  gives  the  corre¬ 
sponding  6-iodohydrin.  P,  W.  Clutterbuck. 

Walden  inversion  in  the  hexose  series.  P.  A. 
Levene,  A.  L.  Raymond,  and  A.  Walti  (J.  Biol. 
Chem.,  1929,  82,  191 — 195). — Lmvulose-y-phosphoric 
acid  yielded  an  osazone,  m.  p,  165 — 168°  after  softening 
at  160°,  [ct}$  —138°,  which  was  thus  different  from  the 
osazone  prepared  by  Fischer  and  Zaeh  (A.,  1912,  i, 
678)  from  y  -anhydroglucose ;  the  new  osazone  is 
regarded  as  y  -  -anhydroallosazone,  Walden  inversion 
having  occurred  during  hydrolysis  of  the  phosphoric 
acid  group.  C.  R.  Habxngton. 

Syntheses  in  the  carbohydrate  group  with  the 
of  sublimed  ferric  chloride.  1.  Prepar¬ 
ation  of  biosides  of  the  a-series.  G,  Zemplen 


(Ber.,  1929,  62,  [B],  985 — 990). — Octa-acetyl-a- 
cellobiose  is  converted  by  sublimed  ferric  chloride  in 
chloroform  containing  ethyl  alcohol  into  hepta-acetyl- 
a-elhylcellobioside,  m.  p.  169 — 170°  after  softening, 
[a]|;  +49*7°  in  chloroform.  The  bioside  is  trans¬ 
formed  by  hydrogen  bromide  in  glacial  acetic  acid  into 
acetobromocellobiose,  m.  p.  about  180°  (decomp.),  [a]19 
+90*5°  in  chloroform.  Its  specific  rotation  is  increased 
to  +52*6°  by  treatment  with  titanium  tetrachloride, 
thus  showing  that  it  is  not  completely  homogeneous. 
In  the  absence  of  alcohol,  octa-acetyl-a-cellobiose  is 
not  affected  by  ferric  chloride  in  chloroform.  Octa- 
acetyl-jl-maltose  yields  the  amorphous  hepta-acetyl- a- 
ethyhnaltoside ,  m.  p.  about  90 — 100°  after  softening  at 
80 — 85°,  [a]K  +122*2°  in  chloroform  (changed  to 
+  124*4°  by  treatment  with  titanium  tetrachloride). 
The  method  is  not  available  for  the  synthesis  of 
&-phenylbiosides.  Replacement  of  aliphatic  alcohols 
by  tetra-acetyl  derivatives  of  hexoses  or  hepta-acetyl 
compounds  of  bioses  leads  to  the  production  of  higher 
sugars  from  completely  acetylated  sugars  in  presence 
of  ferric  chloride.  H.  Wren. 

Action  of  metallic  aluminium  and  mercury 
salts  on  aee tohalogeno-sugar s .  I.  Syntheses 
of  a-biosides.  G.  Zemplen  (Ber.,  1929,  62,  [I?], 
990 — 996). — Acetobromocellobiose  is  rapidly  con¬ 
verted  by  aluminium  filings  and  dry  mercuric  acetate 
in  benzene  into  hepta-acetylcellobiose ;  reduction  in 
presence  of  ethyl  alcohol  affords  hepta-acetyl- p-ethyl- 
eellobioside,  m.  p.  186°,  [ajJJ  — 19*44°  in  chloroform.  If 
phenol  is  added  to  the  benzene  solution,  hepta-acetyl- 
a-phenylcellobioside,  m.p.  217°,  [a]};  +81*10°  in  chloro¬ 
form,  results,  the  specific  rotation  of  which  is  unchanged 
after  treatment  with  titanium  tetrachloride ;  the 
compound  is  converted  by  hydrogen  bromide  in  glacial 
acetic  acid  into  acetobromocellobiose,  m.  p.  about 
178°  (decomp.),  [a]|J  +92*0°  in  chloroform,  and  decom¬ 
posed  by  sodium  hydroxide  with  production  of  phenol. 
IIe2)ta-acetyl-oL  -  cyclohexylcellob  ios  ide ,  m.  p.  203*5°, 
[ocjfj  +63*4°  in  chloroform,  is  prepared  in  a  similar 
manner.  H.  Wren. 

Synthesis  of  sucrose.  G.  Zemplen  and  A. 
Gereces  (Ber.,  1929,  62,  [B],  984;  cf.  Pictet  and 
Vogel,  A.,  1928,  510, 741). — The  condensation  of  tetra- 
aeetyl-y-fructose  with  tetra-acetylglucose  in  the 
presence  of  phosphoric  oxide  causes  the  production  of 
10 — 15%  of  a  disaccharide  from  which  oeta-acetyl- 
sucrose  could  not  be  obtained  crystalline.  The 
acetylated  sucrose  does  not  crystallise  when  seeded 
from  mixtures  of  50%  of  it  with  50%  of  tetra-aeefcyl- 
y-fructose  or  50%  of  tetra-acetylglucose.  The 
conditions  for  the  synthesis  of  sucrose  appear  par¬ 
ticularly  subtle.  H.  Wren. 

Condensation  of  dextrose  and  lawulose  ;  iso- 
sucrose.  J.  C.  Irvine,  J.  W.  H.  Oldham,  and  A.  F. 
Skinner  (J.  Amer.  Chem.  Soc.,  1929,  51,  1279 — 
1293). — Freshly  prepared  ethyl-y-fruetoside  is  con¬ 
verted  by  acetic  anhydride  and  sodium  acetate  into 
etkyl-y-fru ctos ide  tetra-acetate,  [a]D  +39*0°  to  +47*9° 
in  chloroform,  %>  1*4528 — 1*4542.  When  this  is 
treated  with  hydrogen  chloride  in  acetyl  chloride  and 
the  resulting  ch loro-derivative  hydrolysed  with  moist 
silver  oxide  in  benzene  y-fructose  tetra-acetate,  [a]D 
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+31  *5°  in  chloroform,  +38*7°  in  benzene,  nix  1-4645, 
is  obtained.  It  is  formed  similarly,  together  with 
a  little  crystalline  anhydrofructose  triacetate,  [<%]D 
+37*8°  in  chloroform,  nD  14662,  from  inulin  tri¬ 
acetate.  The  tetra-acetate,  now  obtained  pure  for 
the  first  time,  differs  in  rotatory  power  and  solubility 
from  that  described  by  Pictet  (A.,  1928,  510,  741).  It 
is  characterised  by  its  quantitative  hydrolysis  by 
2A7-sodium  hydroxide  and  by  its  conversion  through 
methyhy-fruetoslde  tetra-acetatc  and  tetramethyl- 
methyhy-fructoside  into  tefcramethyl-y- -fructose,  [a]D 
264°,  changing  to  +30*1°,  tlio  behaviour  of  which  in 
several  reactions  followed  polarimetrieally  is  identical 
with  that  of  a  sample,  [a]D  +31.-8°,  changing  to  34-1°, 
prepared  from  oe tamet hylsu crose .  Of  the  ten  possible 
disaccharide  octa-aeetates  obtainable  from  the  tetra¬ 
acetate  and  syrupy  (a-  and  £-)glueose  tetra-aeetates 
in  benzene  in  presence  of  phosphoric  anhydride,  only 
imsmmse  octa-acetate,  m.  p.  131 — 132°,  [a]D  +19*9°  in 
chloroform,  —2*0°  in  benzene,  has  been  obtained 
crystalline,  although  isotrehalose  octa-aeetate  is  also 
present.  The  former  is  converted  by  dimcthylamine 
in  absolute  ethyl  alcohol  into  mosucrose,  decomp.  194°, 
sintering  from  152°,  [a]D  +50*0°  in  methyl  alcohol, 
+34*2°  in  water,  which  may  be  identical  with  Pictet’s 
sucrose-Z)  (A.,  1928,  1223).  It  reduces  Folding's 
solution  to  a  slight  extent  on  prolonged  boiling  and  is 
more  easily  hydrolysed  by  acid  and  alkali  than  is 
sucrose.  The  same  tsosuerose  is  obtained  from  the 
condensation  product  of  chloro-y -fructose  tetra-acetate 
(87%  pure)  with  glucose  tetra-acetate  in  chloroform 
in  presence  of  silver  carbonate  and  sodium  sulphate. 
The  crude  mixtures  of  disaccharides  obtained  from  the 
products  of  the  above  condensations  have,  coinei- 
dently,  the  same  rotatory  power,  both  before  and  after 
inversion,  as  sucrose  and  must  therefore  contain  a 
disaecharide  more  dextrorotatory  than  sucrose.  This 
is  regarded  as  <x-glucosido+(y)~fruefcose  and  isosucrose 
as  fbglueosiclo-(3(y)-fmetose  (cf.  Pictet,  loc.  oil.),  so 
that  sucrose  is  «-  or  (3 -glueosido-  p (y )  -fructose,  probably 
the  latter.  Chloro-  or  bromo* glucose  tetra-acetate 
does  not  condense  with  y-fruetose  tetra-acetate  in 
presence  of  bases.  H.  E.  F.  Notion. 

Cardiac  glucoside  from  Conmllaria  majalis f  L. 
W.  Kabrek  (Helv.  Chim.  Acta,  1929, 12, 506-511).— 
The  flowers  are  extracted  with  much  water,  and  after 
treatment  with  lead  acetate,  the  active  principle  is 
adsorbed  on  charcoal.  Extraction  of  the  adsorbate 
with  chloroform  and  subsequent  purification  of  the 
residue  from  alcohol  affords  convallatoxin,  m,  p.  212 — 
213°.  This  gives  Molisch’s  test,  reduces  Fehling’s 
solution  after  hydrolysis  with  dilute  acid,  and  yields 
a  red  colour  changing  to  green  when  subjected  to 
Lieberinann’s  cholesterol  reaction.  Convallatoxin  is 
about  1*5  times  as  toxic  as  ouabain.  H.  Burton. 

Solanine.  G.  Obbo  (Gazzetta,  1929,  59,  155 — 
160).— See  this  voL,  299. 

[Lignin  and  cellulose,]  K.  Hess  (Ber.,  1929, 
62,  [if],  924 — 927). — A  reply  to  Freudenberg  (this 
voL,  430).  The  “insoluble”  methylcellulose  of 
Freudenberg  is  dissolved  by  water  at  0°  after  being 
shaken  with  water  or  dissolved  in  methyl  alcohol  and 
chloroform  (1  : 1).  The  non-identity  of  an  anhydride 
of  Py"  -trimethy lglueose  with  trirne t liyleeilu  lose  for 


winch  the  depression  in  dilute  solution  corresponds 
with  that  of  a  trimethylglucosan  is  not  an  argument 
for  or  against  the  main  valency  chain  structure  of 
cellulose.  The  high  acetyl  content  of  Freudenberg’s  ■ 
preparations  of  the  author’s  h  ex  a  -acetylbiosan  is 
solely  due  to  the  presence  of  known  products  of 
acetolysis,  H.  Wren. 


Selective  action  of  three  hydroxyl  groups  of 
cellulose,  T.  Nakashima  and  I.  Sakurada  (Bull. 
Inst.  Phys,  Chem,  Res.  Tokyo,  1929,  8,  272 — 276).— 
When  cellulose  mono-p-toluenesulphonate  is  heated 
with  anhydrous  hydrazine  at  100°  for  15 — 16  hrs. 
fission,  occurs,  affording  p-toluenesulphonic  acid,  a 
soluble  product  (4*55%  N),  and  an  insoluble  product 
(2*28%  N)  (monohydrazine  derivative  of  cellulose 
requires  164%  N) ;  both  products  absorb  bromine, 
but  it  is  not  clear  whether  this  is  clue  to  unsaturation 
or  to  the  hydrazine  group.  The  above  result  indicates 
the  partial  formation  of  a  hydrazine  derivative  of 
cellulose  at  the  former  point  of  esterification,  which  is 
considered  to  be  the  secondary  hydroxyl  group  in 
position  2  or  3  in  the  C6H1(*05  unit. 

The  preparation  of  inoenzylcellulose  by  heating 
dibetizylcellulose  with  benzyl  chloride  and  silver  oxide 
is  described.  (X  W.  Shoffee, 


Cellulose  benzyl  ethers.  T.  Nakashima  (Bull 
Inst.  Phys.  Cliem.  Res.  Tokyo,  1929,  8,  261— 264)  — 
By  treatment  of  cotton  paper,  which  has  been  steeped 
in  40 — 50%  sodium  hydroxide  solution,  with  sufficient 
benzyl  chloride  in  benzene  or  toluene,  dibenzyl- 
cellulose  is  obtained  in  quantitative  yield  in  a  single 
operation.  If  10 — 20%  sodium  hydroxide  solution 
is  employed,  a  mixture  of  monobenzylcellulose  and 
unchanged  cellulose  is  obtained,  from  which  the  latter 
may  be  removed  by  treatment  with  ammoniacal  copper 
oxide  solution.  G.  W.  Shofpee, 

Celluloseamine  and  eelluloseaniline.  I,  Saku¬ 
rada  (Bull.  Inst.  Phys.  Chem.  Res.  Tokyo,  1929,  8, 
265 — 271). — Cellulose  mono-p-toluenesulphonate  (A) 
(Kita,  Nakashima,  and  Sakurada,  B.,  1926,  944),  when 
heated  with  concentrated  aqueous  ammonia  at  100s 
for  24  hrs.,  affords  a  product  (1  mol.  celluloseamine 
+  1  mol.  cellulose  +  4  mol.  A) ;  the  proportion  of 
celluloseamine  in  the  product  is  not  raised  by  heating 
for  a  longer  period.  Treatment  with  ammonia  in  dry 
ethyl  alcohol  at  0°  for  20  hrs.  yields  a  preparation 
(1  mol.  celluloseamine  +  1  mol.  cellulose  +  |  mol.  A). 
Aniline  heated  with  A  in  glycerol  at  100°  for  20  hrs. 
furnishes  a  product  (2  mols.  eelluloseaniline  +  1  mol 
cellulose  +  2  mols.  A)  and  after  100  hrs.  a  product 
(2  mols.  eelluloseaniline  +  4  mol.  cellulose  +  1  mol. 
A) ;  methyl&niline  behaves  similarly.  By  hydrolysis 
of  any  unchanged  I  in  the  above  products,  followed 
by  removal  of  all  cellulose  with  ammoniacal  copper 
oxide  solution,  celluloseamine,  C12Hp09*NH2,  and 
eelluloseaniline ,  C^HmOo^NHPh,  are  obtained. 

C.  W.  Shofpee. 

Identification  of  amines.  IV.  Methane- 
sulphonamides.  C.  S.  Marvel  and  J.  P.  Belsley 
(J.  Amer.  Chem.  Soc.,  1929,  51,  1272—1274).- 
Methanesulphonyl  chloride  (Carius,  Annalen,  I860, 
114,  142),  prepared  by  an  improved  method,  gives 
with  amines  (2  mols.)  in  benzene  methanesulphon- 
amides,  which  are  readily  hydrolysed  by  boiling  for 
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(5  hrs.  with  60%  sulphuric  acid.  The  following  deriv¬ 
atives  of  methanesulphonanilide,  m.  p.  100-5°  (cf. 
Duguet,  A.,  1902,  i,  428),  are  described  :  o -methyl-, 
m.  p.  103°;  p-methyl-,  m.  p.  102*5° ;  o -methoxy-,  in.  p. 
115*5°;  p-methoxy-,  m.  p.  116° ;  p- ethoxy m.  p.  125° ; 
o -chloro-,  m.  p.  90*5° ;  p -chloro-,  m.  p.  148° ;  p -bromo-, 
in.  p.  136°;  2  :  Cxlichloro-t  m.  p.  174°;  N -methyl-, 
m.  p.  76-5°;  N -ethyl-,  m.  p.  59°;  N-n -propyl-,  m.  p. 
76°;  N-n-fcwfyZ-,  m.  p.  73°;  N-benzyl-,  m.  p.  122°; 
oily  jy-meihyl-Tff -ethyl- ;  oily  o-methyl-TX-eihyl-,  and 
-butyl-  5  also  methanesulphon-a-najihthylamide, 
m.  p.  125*5°;  - p - naphthylamide ,  m.  p.  153*5° ; 

• B-pkenoxybutylamide ,  m.  p.  79*5°,  and  oily  -1  -menthyl- 
amide,  -diethylamide,  -di-n-b utylamide ,  and  -di-n~ 
propylamide,  The  separation  of  known  mixtures  of 
primary,  secondary,  and  tertiary  amines  is  satis¬ 
factorily  cilected  by  means  of  methanesulphonyl 
chloride  and  alkali,  but  with  mixtures  of  unknown 
composition  it  is  difficult  completely  to  remove 
primary  and  secondary  amines  without  converting 
the  former  into  alkali-insoluble  diacyl  derivatives. 

H.  E.  F.  Notton. 

Additive  compound  containing  oxygen  ob» 
tained  by  the  action  of  ozone  on  tetramethyl- 
ammonium  hydroxide.  W.  Traube  and  F. 
Kuhbier  (Ber.,  1929,  62,  [B],  809 — 820;  ef.  A.,  1927, 
342).— Tetramethylammonium  hydroxide,  when  ex¬ 
posed  in  successive  thin  layers  to  the  action  of  ozonised 
oxygen,  absorbs  6 — 8%  of  its  weight  of  oxygen,  yield¬ 
ing  an  intensely  red  compound ;  repeated  successive 
trituration  and  ozonisation  permits  the  oxygen  con¬ 
tent  to  be  raised  to  9 — 10%.  Better  results  arc 
obtained  if  the  product  is  dried  from  time  to  time  in  a 
high  vacuum,  whereby  ultimately  the  hydroxide  may 
absorb  20%  of  its  weight  of  oxygen.  Optimal  results 
arc  obtained  by  using  tetramethylammonium  hydr¬ 
oxide  containing  25 — 28%  of  water  at  20—25°.  The 
best  specimens  obtained  contain  37 — 41%  of  their 
oxygen  in  evolvable  form  and  contain  up  to  46%  (or 
60%  if  the  water  content  is  disregarded)  of  tetramethyl- 
( mmonium  hydroxyoxide,  [NMe40H]202 ;  the  re¬ 
mainder  is  carbonate,  partly  present  in  the  original 
material  and  partly  produced  by  unavoidable  oxid¬ 
ation,  and  small  amounts  of  formate  and  non-identified 
oxidation  products  of  the  ammonium  hydroxide. 
Nitrite  or  nitrate  is  not  present.  Tetramethyl¬ 
ammonium  hydroxyoxide  is  remarkably  stable  and  can 
probably  be  preserved  indefinitely  at  the  ordinary 
temperature.  At  about  75°  it  decomposes  without 
explosion  into  oxygen  and  colourless  tetramethyl¬ 
ammonium  hydroxide.  It  is  converted  by  water  or 
alcohol  into  “  indifferent  ”  oxygen  (which  does  not 
liberate  bromine  from  acidified  potassium  bromide) 
and  tetramethylammonium  hydroxide,  the  proportion 
of  gas  being  identical  with  that  obtained  by  thermal 
decomposition.  The  solution  contains  a  small  amount 
of  hydrogen  peroxide  which  is  not  connected  with  the 
liberation  of  oxygen  from  the  red  compound,  since  its 
amount  is  not  increased  if  the  latter  is  brought 
directly  into  acidified  potassium  iodide  solution ;  it  is 
due  to  the  presence  of  an  ozonide  or  peroxide  formed 
by  the  oxidising  action  of  ozone  on  tetramethyl¬ 
ammonium  hydroxide.  This  action  is  also  observed 
under  conditions  such  that  the  formation  of  the  red 
compounds  is  excluded,  for  example,  when  ozone  is 


passed  through  an  aqueous  solution  of  the  ammonium 
hydroxide ;  in  this  case,  also,  the  products  are  formie 
and  carbonic  acids.  Other  ammonium  hydroxides 
give  intensely-coloured,  oxygen  adducts  with  ozone 
provided  they  do  not  offer  too  great  opportunity  to 
the  oxidising  action  of  the  gas.  Tetr a- alky larsonium 
hydroxides  behave  similarly,  but  the  behaviour  of 
phosphonium  hydroxides  is  uncertain.  H.  Wren. 

s-Methylt\sopropylhydrazine  and  methyliso- 
propyldi-imide.  H.  C.  Ramsperger  (J.  Amer. 
Chem.  Soc.,  1929,  51,  918 — 921). — Attempts  to  hydro¬ 
genate  acetonemethylhydrazono  and  acetaldazine  in 
presence  of  colloidal  platinum  were  unsuccessful. 
aP-Dibenzoylwopropylhydrazine  (cf.  Loehte,  A.,  1922, 
i,  329)  is  converted  by  methyl  sulphate  and  sodium 
hydroxide  in  alcohol  into  dibenzoylmethylimp ropyl- 
hydrazine ,  m.  p.  76*2 — 76*7°.  This  is  hydrolysed  by 
hydrochloric  acid  at  100°  to  a-methyl- 13 -isopropyl- 
hydrazine,  b.  p.  79*5 — 79*7°/371  mm.,  d  0*7959,  heat 
of  vaporisation  9150  g.-eal./mol.  (hydrochloride),  which 
is  oxidised  by  hydrogen  peroxide  at  0°  to  faintly  yellow* 
methyl-$-azopropane,  b.  p.  45*5 — 46*5°/760  mm.,  heat 
of  vaporisation  7350  g.-cal./mol.  This  is  the  first 
known  simple  unsymmetrical  aliphatic  azo- derivative ; 
its  chemical  and  physical  properties  are  intermediate 
between  those  of  azomethane  and  azo  isopropane  (A., 
1928,  254,  255).  Its  thermal  decomposition  at  300°  is 
a  homogeneous  unimolecular  reaction. 

H.  E.  F.  Notton. 

D  etermination  of  amino-acids  formed  by 
hydrolysis  of  proteins.  II,  Esters  of  acetylated 
amino-acids.  E.  Cherbhliez  and  P.  Plattner 
(Helv.  Chim.  Acta,  1929,  12,  317 — 329). — As  a  pre¬ 
liminary  investigation  on  the  separation  of  amino - 
acids  obtained  by  hydrolysis  of  proteins,  acetylated 
esters  have  been  prepared  by  esterifying  amino-acids 
with  alcoholic  hydrogen  chloride,  and  after  removal 
of  volatile  products  the  residue  is  treated  with  acetic 
anhydride  and  sodium  acetate.  The  acetylated  ester 
can  then,  with  one  exception  (cystine),  be  obtained  by 
vacuum  distillation.  If  hydroxyl  groups  are  present 
these  are  acetylated  also.  Partial  racemisation 
occurs  during  the  distillation  but  the  b.  p.  of  the 
r-ester  is  the  same  as  that  of  the  active  form.  The 
acetamido- acids  are  obtained  by  hydrolysis  of  the  esters 
with  barium  hydroxide  solution.  The  following  are 
described  :  ethyl  acetamidoacetate,  b.  p.  145°/11  mm. ; 
ethyl  r-a-aeetamidopropionate,  b.  p.  96°/l  mm.,  m.  p. 
38 — 39° ;  ethyl  a-acetamidoisohexoate,  b.  p.  1 14°/2  mm. ; 
ethyl  cc-acelamidosuccinate,  b.  p.  180°/15  mm. ;  ethyl 
oL-aceta?nidoglutarate,  b.  p.  142°/2  mm. ;  ethyl  r-a -acet- 
amido- $-phenylpropionate,  b.  p.  155 — 157°/2  mm., 
m.  p.  68°;  ethyl  l~a-acetamido-$-p-acetoxyphenyl - 
propionate,  b.  p.  184°/2  mm.,  m.  p.  90°,  [a]23  —16*3°  in 
alcohol  (the  r -ester  has  b.  p.  184°/2  mm.,  m,  p.  102 — 
103°) ;  ethyl  ~$-acetylpyrrolidine-2-carboxylate,  b.  p. 
155°/13  mm.,  [a]24  -—80*43°  in  alcohol ;  ethyl  1$ -acetyl- 
4:-acetoxypyrrolidine-2-carboxylate,  b.  p.  142°/2  mm. ; 
ethyl  di-(oL~acetamido-$-thiopropionate),  m.  p.  123°, 
[«]d  —102*3°  in  alcohol,  and  ethyl  a -acetamido-$4hioh 
propionate,  b.  p.  150 — 151°/3  mm.  H.  Burton. 

Curtius  and  Goebel’s  glycine  anhydride  silver. 
T.  Asahina  (Bull.  Chem.  Soc.  Japan,  1929,  4,  75 — 
77). — A  greyish-white  compound,  C4H402iS;2Ag2, 
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apparently  identical  or  isomeric  with  the  glycine 
anhydride  silver  compound  of  Curt  his  and  Goebel  (A., 
1SS8,  576),  is  formed  when  freshly  precipitated  silver 
oxide  is  agitated  with  a  concentrated  aqueous  solution 
of  glycine  anhydride  in  presence  of  ammonia, 

B.  W.  Anderson. 

Preparation  of  lysine,  histidine,  and  arginine 
from  hydrolysed  blood-corpuscles  by  electrical 
transport.  G,  J.  Cox,  H.  King,  and  0.  I\  Berg  (J. 
Biol.  Cliem.,  1020,  81,  755 — 764),— The  solution 
obtained  by  hydrolysing  red  blood-corpuscles  with 
sulphuric  acid,  removal  of  the  latter,  and  concen¬ 
tration,  is  subjected,  after  removal  of  leucine  and 
tyrosine  by  filtration,  to  electrolysis  at  110  volts, 
0*5  amp.,  in  a  three-compartment  cell  divided  by 
parchmcntiscd  paper  (compare  Foster  and  Schmidt, 
A.,  1926,  802).  By  separation  of  the  solution  in  the 
cathode  compartment  at  three  appropriate  stages, 
and  by  re -electrolysis  of  the  middle  fraction,  two 
solutions  are  obtained,  one  containing  arginine  and 
lysine  and  the  other  histidine.  The  amino-acids  are 
isolated  by  the  usual  methods,  4  kg.  of  blood-cor¬ 
puscles.  yielding  histidine  monohydroehloride  51  g., 
arginine  monohydroehloride  21  g.,  and  lysine  dihydro- 
chloride  62  g.  C.  R.  Haeingtqn, 

Carnitin,  W.  Linneweh  (Z,  physiol  Chom., 
1029,  182,  8—12;  ef.  Tomita  and  Sendju,  A.,  1027, 
1058}. — Krim berg’s  ehloroaurate  of  y-butyrobct-ninc, 
m.  p.  201—203°  (A.,  1008,  i,  41),  is  shown  to  be  im¬ 
pure  crotonobetaino  ehloroaurate,  m.  p.  214 — 216°, 
Crotonobctaino  ehloroaurate  crystallises  in  different 
forms  according  to  the  source  from  which  it  is  derived. 

C.  0.  N.  Vass. 

Reactions  of  carbon  monoxide  with  metallic 
compounds  of  cysteine.  W.  Oeemer  (Biochem.  Z., 
1029,  206,  228 — 239). — Iron  forms  with  cysteine  and 
isocysteinc  carbonyl  compounds  containing  1  g.-atom 
of  iron  to  2  mols.  of  carbon  monoxide.  These  com¬ 
pounds  are  reversibly  dissociated  by  light.  Cobalt 
forms  a  carbonylcobalt-cysieinc  with  1  mol.  of  carbon 
monoxide,  insensitive  to  light.  Carbonylferro- 
cystcino  from  d- cysteine  has  [«]n  +600°;  the  cobalt 
compound  is  inactive.  The  catalytic  action  of  iron  in 
the  oxidation  of  cysteine  is  inhibited  by  carbon 
monoxide  owing  to  formation  of  the  complex. 

J,  H,  Blrkinshaw. 

Physiological  activity  of  -onium  compotmds. 
Phosphoric  ester  derivatives  of  choline.  VIII. 
R.  R.  Renshaw  and  C.  Y.  Hopkins  (J.  Araer,  Cliem. 
Soc.,  1929,  51,  953 — 954). — Phosphor yl  g- chlorodhoxy - 
dichloride}  b.  p.  108 — 110°/15  mm.,  from  phosphoryl 
chloride  and  ethylene  chlorohydrin  in  carbon  tetra¬ 
chloride,  gives  with  irimethylaimne  the  product  (?) 
Cl2P0*0*C2H4*5BIe3Cl,  and  with  methyl  alcohol 
dimethyl  fi-chloroethyl  phosphate ,  b.  p.  95 — 96°/4  mm. 
This  fields  with  trimctliylammc  in  toluene  at  the 
ordinary  temperature  the  choline  ester, 
(MeO),PO-0*aHpKMe,Cl,  m.  p.  136-5— 137°,  which 
is  a  powerful  nicofcino-like  stimulant,  but  has  little 
muscarine  action.  H.  E.  F.  Notton. 

Action  of  ammonia  on  monobromoacetalde- 
hyde  and  preparation  of  pyrazine  from  the  latter 
substance.  A,  E.  Tschitsohibabin  and.  M.  N. 
Schtschukina  (Ber.,  1929,  62,  [J3]»  1075—1080).— 


Tho  action  of  an  excess  of  dry  ammonia  on  mom- 
bromoaeetaldehyde  in  benzene  at  10—15°  affords  in. 
bromotrl  meth  ylhcrah  mfrotriad  n  »\ 

rnru  nu  ^Nll-CH(nUBrW  u  , 

C  H3Br r  P  ^  (CH'Br)  '  l^oomP- 

(yield  17%),  probably  formed  hv  polymerisation  of 
monobroiuoncetaldimine.  Under  other  eondifiaim, 
bromoaeetaldehyde  and  ammonia  yield  ammoaoot* 
aldcliydo  hydrobromide,  which  undergoes  further 
change,  pudding  substances  with  completely  tomsahlc 

bromine.  Thus  in  anhydrous  ether  at  . HF  to  — 

a  crystalline  product  is  formed  the.  composition  ci 
which  is  not  at  wavs  the  same  but  generally  arms 
with  tho  formula  (NH./CH2*CHINH)3AH  BnXMABAi 
(I),  although  in  some  eases" it  more  closelv  approxim¬ 
ates  to  (N  H*-CH y CH :NH):I,3 H  Br .  If  the  passage  , 
ammonia  is  very  protracted,  a  viscous  oil  h  formed 
which,  as  the  temperature  rises,  evolves  ammonia  And 
gives  the  compound  I.  The  formation  of  clynxal- 
phcnylosazono  from  tho  products  confirms  1  hr 
conclusion  that  they  are  aminoaeetuldehyde  deriv¬ 
atives.  Conversion  of  monobromoacetaldehyde  in  to 
pyrazine  is  effected  by  treatment  with  ammonia 
in  ether  at  —10°  to  —5°,  followed  by  addition  d 
sulphuric  acid  and  then  of  water.  Tho  nqueo.» 
portion  is  treated  with  potassium  hydroxide  and  & 
mercury  salt  and  then  distilled  with  steam.  The 
yield  is  about  15*5%.  H.  Wren. 


Action  of  magnesium  ethyl  bromide  on  succm- 
tetraethyl  diamide,  M.  Hu  an  (Compt.  rend..  1929, 
188,  1174 — 1176).- — Magnesium  ethyl  bromide  reacts 
in  ether  with  snccintetraethyldiamide  (or  ethyl 
succindiethylamate)  to  yield  mainly  (63%) 
hexodicthylamidc  (I),  b.  p.  142 — 143°/12  mm,  (mrd- 
carbazone ,  m.  p.  138°;  plmiylhydmzom ,  m.  p.  h£:; 
p -nUrophmiylhydrazone>  m.  p.  165°)  (hydrolysed  vnh 
boiling  48%  hydrobromie  acid  to  the  corresponding 
acid),  together  with  3%  of  y^diketo-n-odanc  (H). 
The  action  of  excess  of  magnesium  ethyl  bromide  m 
I  yields  mainly  y -hydroxy -y -tilt yl-n -liexodieth ylam 
(III),  b.  p.  166— 168"/13  mm.,  5%  of  II,  and  2:2:5- 
trimethyldihydrofuran  (IV),  b.  p,  55 — 56°/ll  nun,,  the 
last  being  obtained  by  elimination  of  1  mob  of  water 
from  the  unstable  y-ketol,  which  'would  be  the  normal 
product  if  both  carbonyl  groups  of  I  reacted  with 
the  Grignard  reagent.  With  alcoholic  semiearbazide, 
however,  IV  yields  the  stmicarbazom ,  m.  p.  95°,  of 
ethyl  y- hydro  xy-y-ethyl-w-amyl  ketone.  Acetic 
anhydride  eliminates  a  molecule  of  dicthylanune  as 
acet diethylamide  from.  Ill,  converting  it  into  y-ethyl- 
tt-hcxolactone  (Hep worth,  J.C.S.,  1919,  115,  1203) 
(additive  compound  with  hydrazine  hydrate,  in.  p* 
7S°).  J.  W.  Baker. 


Determination  of  cyanide  in  small  amounts. 
R.  G.  Smith  (J.  Amer.  Cliem.  Soc.,  1929,  51,  1171— 
1174), — Quantities  of  about  0*1  mg.  of  cyanide  ion 
may  be  determined  with  an  accuracy  of  1%  by  observ¬ 
ing  the  colour  developed  in  5  min.  at  100°  with  excess 
of  sodium  picrate  and  carbonate  solution.  Sodium 
hydroxide  and  some  reducing  agents  must  be  absent, 
but  the  method  is  applicable  to  tissue  distillates 
obtained  by  Bisch off’s  method  (A.,  1883,  1020). 
Qualitatively  1  part  of  cyanide  ion  in  50,000,000 
parts  may  be  detected.  H,  E.  F*  Notton. 
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CozsdtaUon  of  Grignard's  magnesium  com¬ 
pounds.  W.  Hcelrsk  and  W,  Schusxk,  jun«  (Ber., 
Wlh  62,  &20— 92fp— Dioxan  precipitates  mag* 

na»xtim  halides  and  organohalidcs  quantitatively  from 
at!  Grignard  solution#*  The  precipitates  arc  not 
demmpmltifm  products  which  alter  the  nature  of  the 
otgaaomagnesifira  compounds,  since  they  bring  about 
the  same  changes  as  the  original  solutions.  The 
filtrates  contain  only  magnesium  dialky  Is  or  diaryls, 
which  most  therefore  be  present,  in  addition  to  other 
magnesifim  organic  compounds,  in  all  Grignard 
solutions.  Solutions  of  organoraagnes i u m  compounds 
which  are  not  too  dilute  deposit  the  “  Grignard  com¬ 
pound  a*  etherates  which  melt  at  the  atmospheric 
temperature  in  a  coarsely  crystalline  form  when  cooled 
with  carbon  dioxide  and  acetone.  By  repeatedly 
freezing,  decanting,  and  dissolving  it  is  possible  to 
obtain  solutions  in  which  Mg  :  halogen  =1:1.  If 
such  pure  solutions  are  precipitated  with  dioxan,  the 
filtrate*  contain  magnesium  dialkyl  or  diaryl,  which 
under  these  conditions  are  formed  spontaneously  from 
the  crystalline,  homogeneous  organomagnesium 
halide.  The  precipitates  contain  magnesium  and 
halogen  in  the  atomic  ratio  Mg  :  Hal<l.  The  occur¬ 
rence  of  an  equilibrium  (I)  2R*MgHal  MgR2+ 
MgHal2  or  (II)  R2Mg,MgHaI2  =  MgR2+MgKal2  is 
thus  indicated,  and  Is  confirmed  by  the  determin¬ 
ation  of  the  ratio  Mg  :  Br  in  the  precipitates  obtained 
by  the  fractional  addition  of  dioxan  to  an  ethereal 
solution  of  pure  magnesium  z* naphthyl  bromide. 
The  decision  in  favour  of  I  is  based  on  the  observation 
that  the  precipitates  obtained  from  ethereal  magnes¬ 
ium  ethyl  iodide  and  dioxan  are  independent  in  com¬ 
position  of  the  concentration  of  the  ethereal  solution. 
The  part  played  by  the  ether  in  the  formation  of 
Grignard  solutions  is  due  to  its  solvent  power,  not 
only  for  the  organo-metallic  compounds,  but  also  for 
the  magnesium  halides.  The  position  of  the  equi¬ 
librium  depends  on  the  nature  of  the  halide ;  in  the 
case  of  ethyl  iodide,  43%  of  the  total  magnesium  is 
present  as  magnesium  ethyl  iodide,  whereas  in  that  of 
bromobenzene  about  80%  of  the  metal  exists  as 
magnesium  phenyl  bromide.  As  indicated  by  the 
behaviour  of  bromobenzene  and  magnesium  towards 
benzophenone  and  fluorenone,  respectively,  both 
organomagnesium  compounds  and  organomagnesium 
halides  are  agents  of  the  Grignard  synthesis.  The 
establishment  of  equilibrium  between  organomagnes¬ 
ium  halide  and  magnesium  dialkyl  or  diaryl  is  not  an 
instantaneous  process.  H.  When. 

Mercury  dialkyls  from  organomagnesium 
halides.  H.  Gilman  and  R.  E.  Brown  (J.  Amer. 
Chem.  Soc,,  1929,  51,  92S — 930). — Improvements  in 
the  method  of  preparation  of  mercury  diethyl  (88% 
of  the  theoretical  yield)  and  di-n-butyl  (66%)  (cf. 
Marvel  and  Gould,  A.,  1922,  i,  329),  involving  (a) 
continuous  introduction  of  the  mercuric  chloride  by 
means  of  a  Soxhlct  extractor  and  (6)  increases  in  the 
amount  of  solvent  and  time  of  heating,  are  described. 

H.  E.  F.  Notton. 

Benzene  model  on  a  Basis  of  the  electron 
theory  and  the  substitution  laws.  M.  Ulmann 
(Z.  angew.  Chem.,  1928,  41,  674 — 680). — A  benzene 
model  is  proposed  in  which  alternate  carbon  atoms 


hold  complete  electron  octets,  these  CH  groups  thus 
having  each  a  resultant  charge  of  —3,  at  the  expense 
of  the  remaining  CH  groups,  which  therefore  have 
each  a  resultant  charge  of  +3.  The  reasons  for  this 
arrangement  and  its  relation  to  the  substitution  law's 
are  discussed.  A.  Davidson. 

Action  of  acetylene  on  benzene  in  presence  of 
aluminium  chloride.  J.  Boeseken  and  A.  A. 
Adler  (Rcc.  fcrav.  chim.,  1929,  48,  474 — 485). — 
Acetylene  condenses  with  benzene  in  presence  of 
freshly-prepared  aluminium  chloride  (prepared  by 
heating  aluminium  in  a  current  of  chlorine)  at  20°,  in 
approximately  molecular  proportions,  forming  an 
insoluble  powder  which,  when  heated  at  310°/cathode 
vac.,  gives  a  small  amount  of  styrene  (cf.  Cook  and 
Chambers,  A.,  1921 ,  i,  332).  Since  styrene  is  poly¬ 
merised  by  treatment  with  aluminium  chloride  in 
benzene  solution,  it  is  concluded  that  the  small  amount 
obtained  is  not  an  intermediate,  but  arises  from  an 
activated  form  (termed  protostyrene).  Normally  the 
protostyrene  polymerises,  but  the  small  amount 
protected  by  the  micelle  of  the  polymeride  is 
stabilised,  giving  styrene.  Using  aluminium  chloride 
(prepared  other  than  by  direct  synthesis)  or  an 
aluminium-mercury  couple  in  the  above  condens¬ 
ation  gives  polymerised  styrene.  With  chlorobenzene 
the  condensation  product  is  polymerised  p-chloro- 
s  tyre  lie.  This  does  not  yield  p-chlorostyrene  when 
heated  in  a  cathode  vacuum,  and  it  resembles  the 
product  obtained  by  treating  the  styrene  derivative 
with  aluminium  chloride  in  chlorobenzene  solution. 
The  difference  in  the  above  condensations  is  ascribed 
to  the  smaller  reactivity  of  chlorobenzene.  The 
results  are  also  explicable  by  the  author’s  dislocation 
theory  (A.,  1926,  806;  1927,  1150).  H.  Burton. 

Chlorine  additive  products  of  toluene.  W. 
Qvxst  [with  U.  Sahlberg  and  0.  Jansson]  (Finska 
Kemistsamf.  Medd.,  1928,  37,  45 — 52 ;  Chem.  Zentr., 

1928,  ii,  1876). — In  addition  to  mono-,  di-,  and  tri- 

ch  loro  toluene,  tetra-,  liexa-,  and  possibly  also  penta- 
ch  loro -additive  products  arc  obtained  on  chlorination 
of  toluene.  A.  A.  Eldridgb. 

Action  of  nitrogen  trichloride  on  toluene  and 
ci/elohexene.  N.  Stoll  (Bull.  Soc.  chim.  Belg„ 

1929,  38,  71— 96).— When  a  6-35%  solution  of 
nitrogen  trichloride  in  toluene  is  allowed  to  decompose 
in  the  dark  at  17 — 19°  in  presence  of  iodine  as  a 
catalyst,  a  mixture  of  p-chlorotoluene,  benzyl  chloride, 
a  product  corresponding  with  a  trichlorotoluene, 
nitrogen,  ammonium  chloride,  and  hydrochloric  acid 
is  obtained  in  addition  to  unchanged  toluene.  The 
ratio  Cl :  N  for  the  total  reaction  products  is  8*22  as 
compared  with  the  value  7-61  for  nitrogen  trichloride. 
The  decomposition  is  complete  after  about  2  hrs.,  but 
in  absence  of  catalyst  it  proceeds  for  several  days. 
After  5  days  the  composition  of  the  resulting  products 
is  very  similar  to  the  above ;  the  amount  of  benzyl 
chloride  formed  increases  somewhat  at  the  expense 
of  the  p-chlorotoluene.  Decomposition  in  sunlight 
causes  a  much  larger  increase  in  the  amount  of  benzyl 
chloride,  and  indications  of  the  formation  of  chloro- 
amines  w’ere  obtained  (cf.  Coleman  and  Noyes,  A., 
1922,  i,  133).  The  following  reactions  are  presumed 
to  occur  ;  2NC13  +  3C  JIS  -  Is  2  SHC1  +  3C7H7C1 
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and  NC!3+3C7H8=NH3+3C7H7C1?  the  former  pre- 
dominating. 

Treatment  of  eyctohexene  with  nitrogen  trichlorido 
in  benzene  solution  at  7 — 12°  gives  essentially  1  :  2-di- 
chlorocycZohexane,  b,  p.  186 — 188°/762  mm.,  df 
1  *1738,  nfy  1 '49006,  formed  thus  :  2NOJ3+3O6H10^ 
N2+3C6H10GL».  Small  amounts  of  monoehlorinatcd 
(substitution)  "derivatives  are  also  formed* 

H,  Burton. 

Tetra-p-tolylethylene.  H.  Gilman  and  F*  B. 
Flick  (Bee.  trav.  ehim.,  1929,  48, 461 — 463). — Tetra- 
p-tolylefcliylene,  m.  p.  151°  (Staudinger  and  Goldstein, 
A,,  1916,  i,  850),  is  obtained  by  (a)  heating  di-p-tolyl- 
methyl  chloride  or  bromide,  either  alone  or  with 
pyridine,  (b)  the  action  of  copper  on  the  thioketone 
from  di-p-tolyl  ketone  (I)  and  phosphoric  sulphide, 
(c)  treating  the  compound  from  di-p4olylketen  and 
quinoline  with  I,  ( d )  reducing  a  mixture  of  p-tolyl- 
pinacol  and  I  by  Steinkopf  and  Wolfram’s  method 
(A*,  1923,  i,  216).  Oxidation  of  the  ethylene  with 
chromic  and  acetic  acids  gives  a  67%  yield  of  I. 

H.  Burton. 

s-Diphenyltetratert. -butylethinylethane.  S*  S . 
Bossander  and  C.  S.  Marvel  (J.  Amer.  Cliem.  Soe,, 
1929,  51,  932 — 936)*— The  Grignard  reagent  from 
terL-bufcyiaeefcylene  and  magnesium  ethyl  bromide 
yields  with  ethyl  benzoate  phenylditert.-butylethmyl- 
carbmol,  CPh(C;C*CMe3)2*OH,  m.  p.  46 — 47°,  which 
is  converted  by  sulphuric  acid  into  an  isomeric  ketone, 
m.  p.  108—110°,  and  by  phosphorus  tribromide  in 
ether  into  phenylditerL-butyleihinylmethyl  bromide  (I), 
m.  p.  58— 59°  (by-product,  m.  p.  169 — 174°).  With 
u  molecular  ”  silver  in  ether  this  affords  s-dipJmtyl- 
tetratoxb. -butylethinylethane ,  m,  p.  98 — 09°.  In  pre¬ 
sence  of  oxygen  the  debromi nation  is  accompanied 
by  oxidation  and  no  crystalline  products  are  obtained 
(ef.  A.,  1928, 1365).  Solutions  of  the  ethane  are  stable 
towards  oxygen ;  when  heated  at  100 — 140°  they 
acquire  a  yellow,  or  in  presence  of  air  a  red  colour, 
which  persists  on  cooling.  The  ethane  linking  is 
broken  by  sodium-potassium  alloy  or  40%  (but  not 
1%)  sodium  amalgam  and  the  resulting  socKo-deriv- 
ative  gives  with  carbon  dioxide  phenylditoxb.-butyl- 
ethinylacetic  acid ,  m.  p.  154—156°,  which  is  also 
formed  from  the  bromide,  I,  magnesium  or  sodium, 
and  carbon  dioxide  in  ether.  H.  E.  F.  Notton. 

Benzopolymethylene  compounds.  XIV.  Iso¬ 
merisation  of  1-  to  2-arylindenes  by  heat.  J.  von 
Braun  and  G.  Man  %  (Ber.,  1929,  62,  [J5],  1059 — 
1065). — In  accordance  with  the  procedure  of  Mayer, 
Sieglit-z,  and  Ludwig  (A.,  1921,1,  554),  1-phenylindene 
is  passed  in#an  atmosphere  of  carbon  dioxide  over  red- 
hot  pumice,  whereby  a  hydrocarbon  is  produced, 
identified  as  2-phenylindene.  Contrary  to  these 
authors,  it  is  readily  transformed  by  hydrogen  in  the 
presence  of  palladised  charcoal  and  alcohol  into 
2-phenyldihydroindene,  b.  p.  162 — 163°/10  mm.,  d\* 
I '0821,  ?ty  1*5955;  it  readily  gives  the  dibromide, 
G15H32Br2,  m.  p.  130 — 131°.  2-Hydrindone  is  con¬ 
verted  by  magnesium  phenyl  bromide  into  the 

carbinol ,  CsH4<g^2>CPh*OH#  b,  p.  160— 165°/0*5 

mm.,  transformed  by  boiling  20%  sulphuric  acid 
into  2-phenylindene,  m.  p,  167°.  2 -Phenylindanone 


is  converted  into  its  oxime,  m.  p.  157°,  which  is 
reduced  by  sodium  amalgam  and  dilute  acetic  acid  to 

1  -amino-2 -phemjldthydroindene,  b.  p.  180 — 184°/10 
mm.  (picrate,  decomp.  121—123°).  The  base  is  con¬ 
verted  into  the  corresponding,  very  hygroscopic, 
quaternary  iodide,  winch,  when  boiled  with  50% 
potassium  hydroxide,  gives  trimethylamine  and 
2-phenylindene.  1-Hydrindone  is  converted  by 
treatment  with  magnesium  p-tolyl  bromide  and  sub¬ 
sequent  distillation  of  the  product  under  diminished 
pressure  into  Lp -tolylindene,  b.  p.  184 — 188°/11  mm., 
isomerised  by  heat  to  2-p -tolylindene,  m.  p.  183—184°. 
The  last-named  hydrocarbon  is  also  obtained  from 
2-hydrindone  through  2-hydroxy -2-p4olylhy dr  indent , 
b.  p.  155 — 160°/0'2  mm.  2-m -Tolylindene,  m.  p. 
99 — 100°,  is  obtained  analogously  through  2-hydroxy- 
2 - m-tolylhydrmdene ,  b,  p.  165 — 170°/0*5  mm. 

H.  Wren. 

1  :  2-  and  2  :  3-Biphenylindenes.  A.  Garcia 
Banus  and  F.  Calvet  (Anal.  FIs*  Quim.,  1929,  27, 
49—59). — Benzylhydrobenzoin  (aPy-triphenylprop- 
ane-ap-diol)  (Or6khoS ,  A.,  1919,  i,  205)  is  converted  by 
boiling  with  excess  of  commercial  acetyl  chloride,  or 
acetyl  chloride  to  which  sulphuryl  chloride  has  been 
added,  into  1  : 2-diphenylindene,  m.  p.  173—175° 
(Ordkhoff  and  Tiffeneau,  A.,  1922,  i,  458).  1-Oximino- 

2  :  3-diphenylindene,  obtained  by  the  action  of  amyl 
nitrite  and  alcoholic  sodium  ethoxide  on  1  :  2-diphenyl¬ 
indene  (cf.  Thiele  and  Buggli,  A.,  1912,  i,  866;  Orek- 
hofi,  A.,  1920,  i,  225),  is  reduced  to  1 -amino-2 : 3- 
diphenylindene  (hydrochloride ;  chloroplatinate)  by  zinc 
and  acetic  acid.  2  :  3 -Dipheny lindene,  ra.  p.  110°,  is 
obtained  by  the  isomerisation  of  I  :  2-diphenyl¬ 
indene  by  boiling  with  alcoholic  potassium  ethoxide. 
It  yielded  on  ozonolysis,  not  the  expected  <e  dipbenyJ- 
zaochroman  hydrate  ”  (this  vol.,  324),  but  benzoyl- 
(o -benzoylphcnyl)carbinol,  m.  p.  121—123°  (monopkenyl- 
hydrazone,  m.  p*  143—145° ;  dioxime,  m.  p,  178 — ISO0), 
which  yielded  o-benzoylbenzil  when  oxidised  by  per¬ 
manganate  in  acetone  solution.  This  reaction  con¬ 
firms  the  constitution  of  2  :  3-diphenylindene.  Homo- 
phthalaldehyde,  an  alternative  starting-point  for  the 
synthesis  of  u  diphenyl fsochroman  hydrate/*  could 
not  be  obtained  by  ozonolysis  of  indene. 

B.  K.  Callow. 

Stereochemistry  of  aromatic  ring  systems. 
II.  W.  Schlenk  and  E.  Bergmann  (Ber.,  1929,  62, 
[B],  745 — 750). — Further  examples  are  cited  of  the 
isolation  of  isomerides,  the  existence  of  which  cannot 
be  explained  by  the  classical  theory  of  stereochemistry 
and  for  which  the  hypothesis  is  adopted  that  the  single 
rings  of  condensed  systems  are  inclined  to  one  another 
in  space.  9-Benzoylfluorene,  m.  p.  180°,  is  obtained 
by  the  action  of  benzoyl  chloride  on  the  lithium 
derivative  of  fluorene ;  phenyldi-9-fluorenylcarbinol, 
m.  p.  290°,  is  simultaneously  produced.  9 -Phenyl-9- 
benzoylfluorene ,  m.  p.  125 — 126°,  is  prepared  with  the 
isomeride,  m.  p.  139°  (cf.  Gomberg  and  Cone,  A.,  1906, 
i,  822),  from  sodium  9-phenylfluorene  and  benzyl 
chloride ;  it  is  converted  into  the  form  of  m.  p.  139°  by 
treatment  with  chromic  acid  in  cold,  glacial  acetic 
acid.  Benzyltdene fluorene,  m.  p.  153°,  and  p -anisyl- 
ideneftuorene ,  m.  p.  145°,  are  present  in  addition  to 
the  forms  described  previously  (cf.  Thiele  and  Henle, 
A.,  1906,  i,  571)  in  the  condensation  products  of 
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fluorene  with  benzaldehyde  and  p-anisaldehyde. 
4:4'-  Teiramethyldiaminodiphenylmethylenefluorene , 
red  prisms,  m.  p.  238 — 240°,  is  obtained  in  addition 
to  the  isomeride,  yellow  needles,  m.  p.  239 — 240°  (cf. 
Rodd  and  Lineh,  A.,  1927,  1067),  by  the  action  of 
sodium  on  a  mixture  of  Michler’s  ketone  and  fluorene. 
The  two  varieties  show  marked  depression  of  m.  p. 
when  mixed.  They  are  not  interconvertible  by 
seeding  in  solution  or  when  molten.  The  orange  is 
transformed  into  the  yellow  variety  by  addition  of 
sodium  and  treatment  of  the  product  with  mercury. 

H.  Wren. 

Explanation  of  Schlenk's  isomerism.  E.Berg- 
mann  and  H.  Mark  (Ber.,  1929,  62,  [13],  750—757).— 
In  order  to  depart  as  little  as  possible  from  the 
classical  assumption  of  stereochemistry,  the  existence 
of  Schlenk’s  isomerides  (preceding  abstract)  has  been 
explained  by  the  hypothesis  of  the  inclination  of  the 
rings  in  complex  ring  systems.  An  attempt  is  now 
made  to  establish  a  theory  on  a  less  hypothetical, 
physical  basis  founded  on  the  “  puckered  ”  ring  of 
W.  H.  and  W.  L.  Bragg.  Detailed  consideration  is 
given  to  benzene,  naphthalene,  anthracene,  phen- 
anthrene,  and  fluorene,  H.  Wren. 

Two  supposed  instances  of  isomerism  in  the 
aromatic  series.  0.  Blum  (Ber.,  1929,  62,  [B], 
881 — 893). — f&p-Diphenylvinyl  bromide  slowly  forms 
a  red  solution  when  treated  with  sodium  powder  in 
ether  and,  on  addition  of  alcohol,  1:2:  44riphenyl- 
1 : 4 -dihydronaphthalene,  m.  p.  142-5 — 144°,  is  obtained 
in  10%  yield ;  two  compounds ,  C28H20,  b.  p.  283 — 285°/ 
13  mm.,  and  C14H13,  m.  p.  82 — 84°,  are  isolated  as  by¬ 
products.  Treatment  of  the  organo -metallic  deriv¬ 
ative  with  carbon  dioxide  affords  1:2:  4-triphenyl- 
1 : 4-dihydronaph thalene-I-ca rboxyl ic  acid,  m.  p.  238— 
239°  (decomp.),  whilst  with  phenyl thiocarbimide  the 

compound  CcH4<^|^™E.^>CPh,  m.  p.  243- 

244°,  is  produced.  The  last-named  compound  is 
also  derived  by  the  action  of  phenylthiocarbimide 
on  the  product  of  the  action  of  sodium  on  1  :  2  :  4- 
triphenyl-1 :  4-dihydronaphthalene,  thus  proving  that 
the  hydrocarbon  undergoes  substitution  instead  of 
addition.  Catalytic  hydrogenation  of  1  ;  2  :  4  -  tri  - 
phenyl  -1:4-  dihydronaphthalene  in  presence  of 
palladium  affords  1:2:  44riphenyl-l  :  2  :  3  :  4 -tetra- 
hydronaphthalene,  m.  p.  126 — 129°.  The  constitution 
of  the  dihydro-compound  is  established  by  its 
oxidation  to  o-dibenzoylbenzene,  m.  p.  146 — 148°, 
whereby  under  milder  conditions  1:2:  4 -triphenyb 
naphthalene,  m.  p.  158—159°,  and  the  keto-acid, 
C02H*CHPh*C6H4*CHPhBz,  m.  p.  232—233°  (de- 
comp.),  are  produced.  1:2: 4-Triphenylnaphthal- 
ene  is  unaffected  by  hydrogen  in  the  presence  of 
palladised  barium  sulphate,  but  is  reduced  by  sodium 
and  boiling  amyl  alcohol  to  1:2:  4-triphenyl- 
1*2:3:  4- tetrahydronaphthalene,  m.  p.  125 — 129°, 
andan  isomeride,  m.  p.  186 — 187°.  1:2:  4-Triphenyl - 

naphthalene,  m.  p.  158°,  is  identical  with  the  second 
form  of  actSS  -  tetrapheny  1-  A  butatriene  described 
by  Purdie  and  Arup  (J.C.S.,  1910,  97,  1537)  and  by 
Buttenberg.  The  supposed  isomerism  with  Brand’s 
authentic  compound  (A.,  1921,  i,  783)  does  not 
therefore  exist. 


The  action  of  lithium  on  p  (3  -  diphenyl  vinyl  bromide 
is  rather  more  complicated  than  that  of  sodium,  yield¬ 
ing  1:2:  4- triphenyl- 1  :  4-dihydronaphthalene,  m.  p. 
143 — 144°,  in  very  small  amount,  particularly  if  the 
action  is  very  protracted.  The  normal  reaction  con¬ 
sists  of  stabilisation  of  tho  primary  diphenylvinyl 
residues  by  production  of  the  compound 
CPh2Li*CH:CH-CLiPh2,  hydrolysed  by  alcohol  to 
aa88-tetraphenyl-A0-butene,  m.  p.  139 — 140°,  and 
converted  by  iodine  or  phenylthiocarbimide  into 
tetraphenylbutadiene,  m.  p.  200 — 201°.  If  the 
reaction  is  curtailed,  the  tetraphenylbutene  is  accom¬ 
panied  by  an  isomeric  hydrocarbon,  C^gH^,  m.  p. 
126*5 — 127-5°,  not  identical  with  aa£8-tetraphenyl- 
A^-butene,  m.  p.  126 — 127°,  or  1:2: 4-triphenyl- 
1:2:3:  4-tetrahydronaphthalene,  m.  p.  127°.  When 
hydrogenated  in  presence  of  palladium,  it  gives  a 
dihydro- derivative,  C28H26 ;  it  is  oxidised  to  benzo- 
phenone  and  benzoic  acid. 

Two  9-methylacridines,  m.  p.  92 — 94°  and  114°, 
respectively,  have  been  described  as  obtained  by  the 
action  of  diphenylamine  on  glacial  acetic  acid  in  the 
presence  of  zinc  chloride.  It  is  shown  that  the  com¬ 
pound  of  higher  m.  p.  (now  117 — 118°)  is  the  true 
9-methylacridine,  whereas  that  of  lower  m.  p.  (now 
99 — 100°)  is  an  additive  compound  of  1  mol.  of 
9-methylacridine  and  1  mol.  of  diphenylamine.  The 
compound  of  m.  p.  117—118°  adds  2  atoms  of  sodium 
and  the  product  is  hydrolysed  to  O-methyl-9  :  10-di- 
hydroacridine,  m.  p.  124 — 125-5°  (cf.  Sastry,  J.C.S., 
1916,  109,  270).  The  substance  of  m.  p.  99 — 100° 
gives  a  transitory  red  solution  with  sodium  and 
ether,  from  which,  after  addition  of  alcohol,  9-methyl- 
9  :  10 -dihydroacridine  and  diphenylamine  are  ob¬ 
tained.  The  two  substances  last  named  combine  in 
light  petroleum,  giving  the  compound  of  m.  p.  99—100° 
in  quantitative  yield.  H.  Wren. 

Polynuclear,  aromatic  hydrocarbons  and  their 
derivatives.  II.  2'  :  3'-Naphtho-l  :  2-anthra¬ 
cene,  its  homologues  and  oxidation  products. 
E.  Clar,  F.  John,  and  B.  Hawran.  III.  Anthra- 
cenoanthracenes  and  their  qninones.  E.  Clar, 
H.  Wallenstein,  and  R,  Avenarius  (Ber.,  1929,  62, 
[J3],  940—950,  950—955 ;  cf.  this  vol.,  435).— II.  The 
action  of  magnesium  o-tolyl  bromide  on  terephthalyl 
chloride  in  benzene  and  ether  yields  a  mixture  of 

1  : 4-di-o4oluylbenzene ,  m.  p.  82°,  and  4-o'4oluyl- 
benzoic  acid ,  m.  p.  177°  (corresponding  chloride) 
oxidised  by  alkaline  permanganate  to  benzophenone- 

2  : 4,-dicarboxylie  acid,  m.  p.  234°.  s-Phthalyl 
chloride  gives  similarly  the  non-crystalline  1  :  2-di-o- 
toluylbenzene.  1  :  3-XH-2' :  4' -dimethylbenzoylbenzene, 
b.  p.  243°/12  mm.,  is  obtained  from  wphthalyl 
chloride  and  m-xylene  in  the  presence  of  aluminium 
chloride ;  1  :  4-di-2‘ :  4* -dimethylbenzoylbenzene,  m.  p. 
128°,  is  analogously  prepared.  Contrary  to  the 
literature,  2-2'  :  S'-dimethylbenzoylbenzoic  acid,  m.  p. 
147*5°,  is  readily  prepared  from  phthalic  anhydride, 
excess  of  p-xylene,  and  aluminium  chloride.  It  is 
converted  by  zinc  and  80%  acetic  acid  into  Z-p-xylyl- 
phthalide,  leaflets,  ra.  p.  112°,  or  needles,  m.  p.  115°, 
transformed  by  magnesium  p-xylyl  bromide  into  the 
non-crystalline  1  :  3-di-p-xylylmobenzofuran ,  oxidised 
by  chromic  acid  to  1  :  2-di-2*  :  5 * -dimethylbenzoyU 
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benzene*,  m.  p.  138-5°  (corresponding  azine,  m>  p. 
136*5°)-  Condensation  of  the  crude  but  ash-free 
diketones  to  hydrocarbons  is  effected  by  distillation 
with  a  free  flame-  Water  and  a  little  oil  at  first 
volatilise,  followed  by  anthracene  or  2 -methyl- 
anthracene.  The  distillation  is  then  rapidly  com¬ 
pleted  and  the  distillates  arc  purified  by  crystallisation 
from  xylene,  sublimation,  or  crystallisation  from 
benzene  in  presence  of  picric  acid,  if  much  anthracene 
or  p-methylanthraeene  is  present.  The  yields  from 
o-diketones  are  small  owing  to  rupture  of  the  molecules, 
but  attain  20 — 25%  with  m-  and  p-compounds.  The 
following  substances  are  described  :  2' :  B*-naphtho- 
1  : 2-anthracene  (I),  m.  p.  265°; 
6' :  1 -dimethyl- 2' ;  B*-rmphtho-  1 : 2- 
anthracene  (II),  m.  p.  265 — 266°; 
7 :  1* -dimethyl-21 :  Zf-naphtho-\  :  2- 
mUkracene  (III).  Compound  II 
is  oxidised  by  chromic  acid  to 
F(  ?4#)-fceto-6' :  7 -dimethyl-V  :  4'- 
dihydro- 2r :  & -naphtha- 1 : 2-anthra- 
quinone ,  m.  p.  323°,  whereas  III  affords  F(  ?4')* 
kelo-1  :  lf -dimethyl-1*  :  Y-dihydro-2*  :  B'-naphtho- 1  :  2- 
anthraquinone ,  m.  p.  332°.  2' :  3'-Napktho-l  :  2- 
anthracene  is  oxidised  by  chromic  acid  to  1:2- 
phthalylantbraquinone,  m.  p.  322 — 323°,  whereas 
clime thylphthalylant krone  affords  1/  :  Y-diketo- 

0'  :  1  -  dimethyl- 1*  :  4f  -dihydro -2'  :  Bf  -naphtho -l  :  2* 
anthraqninone ,  m.  p.  338°,  converted  by  hydrazine 
hydrate  in  boiling  pyridine  into  the  azine  of  dimethyl- 
1:2:3: 4 -diphthalylbenzene,  wiiich  docs  not  melt 
below  3S0°.  Dime thylphtha-lylan throne  is  oxidised 
by  dilute  nitric  acid  at  190 — 200°  to  1:2:3: 4 -di- 
phthalylbe nzcne-Y  :  4ff-dicarboxylic  acid,  not  molten 
below  380°. 

III.  In  the  production  of  anthracenoanthraeenes  by 
the  action  of  heat  on  suitable  dikcton.es,  the  yields  arc 
severely  restricted  by  the  decomposition  of  the  ketones 
into  smaller  fragments,  notably  benzaldehyde  and 
benzoic  acid-  The  method  appears  to  reach  its  limit 
of  applicability  with  the  production  of  hydrocarbons 
with  seven  condensed  benzene  nuclei. 

1  :  5-Dibenzoyl-2  :  Q-dimethylnaphthcdem  is  produced 
in  good  yield  by  the  action  of  aluminium,  chloride  on 
benzoyl  chloride  and  2  :  6-dimethylnaphthalene  in 
cold  carbon  disulphide.  Under  similar  conditions, 
acetic  anhydride  affords  l-acetyl-2 :  B-difnethyhiaphthal- 
ene,  m.  p.  70—71°  (picrate,  m.  p.  139 — 140°).  2  :  7- 
Dimethylnaphthalene  appears  to  be  converted  by  an 
excess  of  benzoyl  chloride  into  a  mixture  of  1  :  5-  and 
1 : 8-dibenzoyl-2 : 7 -dimethylnaphthalenes.  9 : 10-Di- 
hydroxy- 9  :  IQ-di-o-tolylacenaphthene,  m.  p.  164°,  pre¬ 
pared  from  magnesium  o-tolyl  bromide  and 


aeenaphthenequinone,  is  oxidised  by  chromic  acid  in 
glacial  acetic  acid  to  1 :  S-di-o-toluoylnaphthalem ,  m-  p. 


238°.  The  diketones  arc  converted  by  heat  respec¬ 
tively  into  2'  :  l'-anthraceno-l  :  2 -anthracene  (I), 
m.  p,  about  400°,  and  V  :  2'-anihraeeno-l  ;  2« 
anthracene  (II),  m.  p.  308°.  Oxidation  of  the 
hydrocarbons  affords  2' :  1'  -  anthraquinono  -1:2- 
anthraqumom  [1:2:5:  (i-diphthalylnaphthalenc],  m.  p, 
about  395°,  and  V  :  2* -anthraquinono-l  :  2 -miihra- 
quinone  [1:2:7:  S-diphtha lylnaphthalene],  not  molten 
below  360°,  respectively.  H.  Week. 

Absorption  spectra  of  rubrenes,  A.  Willemart 
(Compt.  rend-,  1929,  188,  988 — 990). — llubrene, 
climethylrubrenc,  and  dibenzorubrene  have  similar 
absorption  spectra  with  three  bands  having  maxima 
4850  A,,  4950  A.,  and  5300  A. ,  the  spectra  differing  only 
in  the  intensity  of  the  absorption.  Accordingly  the 
twro  naphthalene  residues  present  in  dibenzorubrene 
are  not  an  integral  part  of  the  chromophoric  group, 
but  are  present  as  univalent  substituents.  The 
mechanism  of  formation  of  rubrenes  previously  sug¬ 
gested  (A.,  1928,  996)  thus  finds  support  in  their 
absorption  spectra.  R,  Rbightman. 

Rubieene,  A.  Eckbbt  (J.  pr.  Chem.,  1929,  [ii], 
121,  278 — 280). — Exposure  of  an  acetic  acid  solution 
of  di(diphenylene)ethylene  to  sunlight  gives  di(di- 
phenylenejethane  and  fluorenone.  When  fluorene  is 
subjected  to  prolonged  thermal  decomposition  using 
Meyer’s  method  (A.,  1917,  i,  641),  small  amounts  of 
rubieene  (cf.  Sehlenk  and  Karplas,  A.,  1928,  1235) 
and  a  substance,  m.  p.  218°,  are  obtained. 

H.  Ruetox. 

Double  salts  of  aniline  bydrohalides  with 
metallic  halides.  G.  D.  Rybkit  and  W-  M.  Dehn 
(J.  Amer.  Chem.  Soe.,  1929,  51,  1167— 1171).— Tho 
known  compounds  of  the  general  formula 
(PhNH3Hal)*(MHaln),,  have  been  classified  into  17 
types,  x  :  y  being  :  1:2;  1:1  (also  +H20),  4 : 3, 

3  : 2,  2  :  1  (also  +1,  2,  or  3H,0),  3  :  1  (also  +1  or 
2H20),  4  : 1,  6  : 1  (also  +H20),  and  8:1.  No  theory 
accounts  for  the  composition  and  properties  of  all  the 
compounds.  The  simpler  compounds  are  formed  at 
higher  temperatures.  All  the  salts  readily  dissociate 
into  simple  ions  in  aqueous  solution.  The  following 
new  double  salts  are  described  (A—NHgPlr) : 
8ACl,HgCl2,  m.  p.  231*5°;  3ACl,2HgCl2,  m.  p-  167°, 
softening  Irom  160°;  ARr,2HgBr0,  m.  p.  156°; 
AI,HgI2,  m.  p.  61°;  2ACl,CoCi;,  m.  p.  135°; 
2AC1,AuC13,  ni.  p.  95°,  softening  from  85° ;  ACl,Bi0i3, 
decomp.  210°;  ACl,MnCl2;  2ACl,MnCl2,2H20J  m.  p. 
above  230°;  3AC1,A1C13;  3ACl5SnCl4;  3ABr,AsBr3; 
also  PhNHu,HgBr*,  m.  p.  127°,  and  PhNH*,PbCir 

H.  E.  F.  Nopox. 

Action  of  aromatic  amines  on  alkyl  nitrates. 
H.  Ryan  and  M.  T.  Casey  (Sci,  Proc.  Roy.  DubL 
Soc.,  192S,  19,  101  — 1, 1 1 ) .—Primary  aromatic  amines 
react  with  alkyl  nitrates  to  yield  the  nitrate  of  the  base 
and  the  appropriate  alkylamine;  no  trace  of  the 
alcohol  corresponding  with  the  alkyl  nitrate  is 
formed.  Aniline  heated  with  ethyl  nitrate  (I)  for 
several  days  at  70°,  butyl  nitrate  (II)  for  24  hrs.  at 
100°,  or  amyl  nitrate  (III)  for  8  hrs,  at  100°  gives 
aniline  nitrate ,  m.  p.  198°  (decomp.),  butylaniline 
being  isolated  in  the  second  case;  with  mannitol 
hexanitrate  (IV)  at  80 — 90°  a  violent  reaction  with 
charring  occurs.  p-Toluidine  with  I  for  4 — 5  hrs.  at 
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100°,  II  for  8  hrs.  at  100°,  or  III  for  4  hrs.  at  100° 
affords  p -toluidine  nitrate ,  m.  p.  202°  (decomp.). 
Similarly,  o-toluidinc  with  I,  II,  or  III  at  100°  yields 
o-ioluidine  nitrate ,  m.  p.  189°  (decomp.),  and  m-xyl- 
kline  with  I,  II,  or  III  at  100°  gives  m-xylidine  nitrate , 
m.  p.  208 — 209°  (deeomp.).  The  chief  reaction 
between  a  secondary  amine  and  an  alkyl  nitrate 
appears  to  be  one  of  oxidation,  accompanied  by  slight 
nitration ;  methylanilino  heated  with  I  at  100°  or  with 
IV  in  alcoholic  solution  at  78°  yields  red,  viscous 
products,  whilst  diphenylaxnine  with  I  or  IT  at  100° 
affords  a  green,  amorphous  solid  together  with  some 
diphenylnitrosoamine.  Tertiary  amines  are  also 
oxidised  by  alkyl  nitrates  with  production  of  a  reddish - 
violet  coloration  which  appears  to  bo  independent  of 
the  nature  of  the  alkyl  group.  If  the  relative  decom¬ 
position  velocities  of  alkyl  nitrates  be  measured  by  the 
colorations  produced  with  dimethylaniline  by  heating 
for  40  hrs.  at  CO — 70°  the  velocities  for  ethyl,  butyl, 
amyl,  and  cellulose  nitrates  and  mannitol  hexanitrate 
are  in  the  ratio  1, 2*85, 0*  17, 94,  and  22*9,  respectively. 

C.  W.  Shoppee. 

Nitration  of  phenylbenzylamine  derivatives. 
J.  Reilly,  P.  J.  Drumm,  and  T.  V.  Creedon  (J.C.S., 
1929,  641 — 644). — Nitrosobenzylaniline  gives,  on 
nitration  with  nitric  acid  (d  142,  at  0 — 5°),  nitroso- 
4-mtrophenylbenzylamine  accompanied  by  smaller 
quantities  of  the  nitroso-2-nitro -compound.  Nitration 
in  acetic  acid  solution  gives  slightly  greater  yields. 

The  conclusion  of  Schultz,  Rohde,  and  Bosch 
(A.,  1904,  i,  992)  that  benzylethylaniline  is  nitrated  in 
sulphuric  acid  solution  in  the  benzyl  ring  (cf.  Gnelim 
and  Scheutz,  A.,  1901,  i,  519)  is  supported  by  the 
isolation  of  mainly  phenyl^nitrobenzyl-n-butyJamine , 
m.  p.  44 — 45°,  from  the  mixed-aeid  nitration  of 
phenylbenzyl-?i- butyl  amine  dissolved  in  sulphuric 
acid.  Nitration  of  dibenzylaniline  (in.  p.  69 — 70° ; 
lit.  67°,  71°)  in  sulphuric  acid  solution  gives  no 
op -nitro-compou nds ,  only  phenyldi-m.-nitrodibenzyl- 
amine,  m.  p.  128 — 129°,  being  obtained.  Treatment 
of  aniline  with  m-nitrobenzyl  chloride  affords  the  same 
substance.  The  experimental  evidence  suggests  that 
direct  nitration  of  phenylbenzylamines  leads  to  the 
formation  of  nitro-derivatives  substituted  in  the 
aniline  ring,  whereas  nitration  through  the  salt 
promotes  substitution  in  the  benzyl  nucleus. 

R.  J.  W.  Le  Eevre. 

Complex  compounds  of  aromatic  diamines. 
Compounds  of  o-phenylenediamine  with  metallic 
salts.  W.  Hieber,  C.  Sohlieszmann,  and  K.  Ries 
(Z.  anorg.  Chem.,  1929,  180,  89 — 104).— By  inter¬ 
action  of  o -pli enylenediami ne  and  the  following  salts 
in  aqueous  or  alcoholic  solution,  complex  compounds 
containing  the  salt  molecule  combined  with  1,  2,  3,  4, 
or  6  mols.  of  base  have  been  obtained  :  with  1  mol, 
zinc,  cupric,  and  cobalt  chlorides,  and  cadmium  chlor¬ 
ide,  bromide,  and  iodide ;  with  2  mols.,  chlorides, 
bromides,  and  iodides  of  cadmium  and  nickel,  cupric, 
cobalt,  nickel,  zinc,  and  cadmium  sulphates,  and 
cupric  nitrate ;  with  3  mols.,  nickel  iodide,  zinc 
bromide  and  iodide,  and  cadmium  sulphate ;  with 
4  mols.,  chlorides,  bromides,  and  iodides  of  cobalt  and 
nickel,  nickel  sulphate,  and  zinc  iodide  and  per¬ 
chlorate;  with  6  mols.,  cobalt,  nickel,  and  zinc 
chlorides.  In  general,  these  compounds  are  com¬ 


paratively  unstable  in  aqueous  solution,  being  readily 
oxidised  in  air.  By  utilising  their  property  of  adding 
ammonia  with  simultaneous  loss  of  diamine,  it  has 
been  shown  that  in  those  compounds  containing  4  and 
6  mols.  of  base  the  secondary  valency  of  the  diamine  is 
1  and  the  same  is  also  true  for  most  of  the  other 
compounds.  R.  Cuthill. 

Constitution  of  compounds  of  metallic  salts 
with  p-phenylenediamine  and  benzidine.  W. 
Hieber  and  K,  Ries  (Z.  anorg.  Chem.,  1929,  180, 
105 — 109). — Cobalt  chloride  and  the  chlorides,  brom¬ 
ides,  iodides,  and  sulphates  of  zinc  and  cadmium  react 
with  p-phenylenediamine  in  aqueous  or  alcoholic 
solution  to  form  compounds,  the  molecules  of  which 
contain  an  equal  number  of  molecules,  apparently 
two,  of  salt  and  base,  and  zinc  chloride  forms  a 
similar  compound  with  benzidine,  and  also  a  compound 
containing  twice  this  amount  of  benzidine.  The 
secondary  valency  of  the  base  is  two,  f.e.,  both 
amino-groups  are  linked  with  the  metal,  in  all  these 
compounds  except  the  last,  in  which  it  is  one.  Cobalt 
chloride  also  appears  to  form  a  compound, 
2CoC!2,3C6H4(NH2)2.  R.  Cuthill. 

Catalytic  reduction  of  phenol  and  naphthol 
ethers  with  hydrogen  and  platinum.  E,  Waser, 
H.  Sommer,  C.  Landweer,  and  C.  Gaza  (Helv.  Chitn. 
Acta,  1929, 12,  418 — 443). — Reduction  of  the  follow¬ 
ing  phenol  ethers  (PlrOR),  anisole,  b.  p.  152*2—152*4°/ 
728  mm.  (all  b.  p.  are  corr.),  phenetole,  b.  p.  168*1 — 
168«6°/731  mm.,  df  0*9689,  1*50845,  phenyl 

-propyl  ether,  b.  p.  190 — 191°/725  mm.,  phenyl  iso¬ 
propyl  ether,  b.  p.  170 — 172°/720  mm.,  phenyl 
?t-butyl  ether,  b.  p.  198 — 200°/721  mm.,  phenyl 
isobutyl  ether,  phenyl  isoamyl  ether,  b.  p.  215 — 217°/ 
718  mm,,  and  phenyl  ?i-hexyl  ether,  b.  p.  240 — 241°/ 
721  mm.,  with  hydrogen  in  presence  of  platinum-black 
and  acetic  acid  shows  that  about  one  third  of  the  ether 
is  converted  into  the  cyclohexyl  derivative  C6H,,*OR. 
Two  other  courses  of  reduction  also  occur  :  (a)  elimin¬ 
ation  of  R  with  the  production  of  the  hydrocarbon 
R-H,  and  cyclohexanol,  (6)  elimination  of  OR  and 
formation  of  the  alcohol  R*OH  and  cf/clohexane.  In 
the  change  (a)  cyclohexanone  is  produced  as  an  inter¬ 
mediate,  since  reduction  in  presence  of  semiearbazide 
hydrochloride  affords  cyclohexylsemicarbazide.  The 
amount  of  hydrogen  absorbed  varies  from  3*57  to 
3*8  mols.  (limits).  Reduction  of  a-naphthyl  ethyl 
ether  gives  about  50%  of  a -decahydronaphihyl  ethyl 
ether,  b.  p.  236— 238°/728  mm.,  df  0*9446,  nf  147824, 
together  with  ethyl  alcohol,  a  small  amount  of  ethane, 
deeahydronaphthalene,  and  a-decahydronaphthol. 
P-Naphthyl  ethyl  ether  yields  about  50%  of  p-deca- 
hydronaphthyl  ethyl  ether,  b.  p.  239 — 240°/713  mm.,  df* 
0*9542,  n$  1*47718,  ces- p-deeahydronaphthol,  and 
cis- p- deeahydronaphthalene.  Methane,  methyl  alco¬ 
hol,  cyclohexane,  cyclohexanol,  and  hexahydroguaiacol, 
b,  p,  175 — 180°/730  mm.}  df  0*9775,  145687,  are 

obtained  from  guaiaeol.  The  following  ethers  appear 
to  be  new  :  cyclohexyl  n -propyl  ether ,  b.  p.  170*5 — 
17T5°/728  mm.,  df  0*8665,  nf  1*43936 ;  cyclohexyl 
isopropyl  ether,  b.  p.  168 — 169°/716  mm.,  df  0*9285, 
1-48332 ;  cyclohexyl  n -butyl  ether ,  b.  p.  193*5 — 
194*5°/734  ram.,  df  0*8664,  1*43853 ;  cyclohexyl 

iso  butyl  ether,  b.  p.  175— 177°/7I9  mm„  df  0*8618,  nf, 
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1*44137;  cyclo  hexyl  iso  amyl  ether,  b.  p.  200 — 207°/ 
718  mm.,  df  0*8523,  1*44136,  and  cyclo  hexyl 

n -hexyl  ether ,  b.  p.  222-6— 224-5°/728  mm,,  cff  0*8515, 
ng  1*44275.  H.  Burton. 

m-Hydroxytolylsulphones  and  m-cresolsul- 
pb.on.ic  acids.  J,  Zehenter,  H.  Bohunck,  and 
E.  Nowotny  (J.  pr.  Cliem,,  1929,  [ii],  121,  223—230). 
— a-m-Hvdroxytolylsulphone  [5  :  5'-dihydroxy-di-o- 
tolylsulphonc]  (I)  (A.,  1920,  i,  544),  when  treated  with 
boiling  sodium  carbonate  solution  yields  a  mono¬ 
sodium  derivative  (+4H20) ;  the  disodium  derivative 
(~j~EtOH)  is  obtained  by  the  action  of  sodium  on  an 
alcoholic  solution  of  I.  Concentrated  sulphuric  acid 
converts  I  at  the  ordinary  temperature  into  a  distil- 
phonic  acid  (II),  m.  p.  65 — 66°  {dipotassium  (+4BUO) 
salt;  the  barium  (+9*5Ho0)  and  lead  (+8Ho0)  salts 
contain  1*5  atoms  of  metal  in  1  mol.],  whilst  at  100 — 
120°,  m-cresol-6-sulphonic  acid  (potassium  +2H20, 
barium  +5H20,  and  lead  +4H20,  salts)  and  II  are 
obtained.  At  180°  cresol-mono-  and  -di-sulphonic 
acids  are  produced.  When  a  mixture  of  m-cresol, 
m-cresol-6-sulphonic  acid,  and  phosphoric  oxide  is 
heated  at  170°,  I  is  obtained,  thus  indicating  its  con* 
stitution,  p-m-Hydroxytolyisulphone  [3  :  3'-dihydr- 
oxydi-p-tolylsulphone  ( ?)]  (Ill)  (loc.  cit .),  also  gives 
a  monosodium  derivative  when  treated  with  sodium 
carbonate  solution.  Treatment  with  concentrated 
sulphuric  acid  at  the  ordinary  temperature  yields  a 
disulphonic  acid  (+4*5H20),  m.  p.  139—140°  (telra- 
potassium  salt  +4*5H20) ;  at  100 — 120°  cresol-mono* 
and  -di-sulphonic  acids  result.  Bromination  of  III 
in  ethereal  solution  gives  a  tetrabromo- derivative,  m.  p. 
220°  (decomp.).  Treatment  of  m-cresol-6-sulphonic 
acid  with  an  excess  of  bromine  water  affords  2:4:6- 
tribromo-?n*cresol  (IV)  together  with  a  small  amount 
of  another  substance  which  contains  bromine  and  no 
sulphur.  Bromination  of  the  acid  in  acetic  acid 
solution  and  in  ethereal  suspension,  or  of  the  potassium 
salt  in  water,  gives  IV  as  the  sole  product,  ?n-Cresol- 
4-sulphonic  acid,  m.  p.  109 — 110°  (copper  salt 
+3BUO),  is  converted  by  an  excess  of  bromine  water 
into  a  mixture  of  IV  and  2 (or  6)  :  4  :  54ribromo- 
m-cresol,  m.  p.  131°  (decomp.),  whilst  the  potassium 
salt  yields  IV  and  the  potassium  salt  of  a  dibromo- 
?tt-cresol-4-sulphonic  acid.  H.  Burton. 

Condensation  of  o-aminophenol  and  oxalic 
acid.  I.  A.  A.  Levine  and  L.  Wehmioff  (J. 
Araer.  Chem.  Soc.,  1929,  51,  1243—1246;  ef.  Kehr- 
mann  and  Bener,  A.,  1925,  i,  443). — o-Aminophenol 
(2  mols.)  and  anhydrous  oxalic  acid  (1  mol.)  at  180 — 
200°  give  a  red  substance ,  (C14H1204N2)n,  m.p.  271 — 
272°,  which  is  recovered  unchanged  from  its  sulphuric 
acid  solution.  At  130 — 140°  a  little  o-hydroxy- 
oxanilide  is  also  formed.  The  red  product  loses  1  mol. 
of  carbon  dioxide  at  280°,  and  gives  yellow  disodium 
and  potassium  salts.  With  methyl  sulphate  and  alkali 
it  yields  a  trimethyl  (?)  ester,  m.  p.  246 — 247°;  with 
acetic  anhydride  an  impure  red  acetyl  derivative,  in.  p. 
189°,  which  decomposes  in  boiling  benzyl  alcohol  into 
oo'-diacctoxyoxanilide;  and  with  aniline  a  monoanilide, 
m,  p.  250°.  H.  E.  E.  Notto n. 

Methylurethanes  of  isomeric  a-hydroxyphenyl- 
ethyldimethylamines  and  their  miotic  activity. 
Edgar  Stedman  and  Ellen  Stedman  (J.C.S.,  1929, 


609 — 617). — a  -  o  -  Hydroxy phenyleihyldimethylamh le 
methylur ethane,  m.  p.  90°  | methiodide,  m.  p,  148° 
(efferv.)],  a-m -hydroxy phcnylethyldimethylamine  methyl- 
urethane,  m.  p.  86°  {hydrochloride,  m.  p.  169°  (efferv.) ; 
methiodide,  m.  p.  about  130°  (efferv.  and  after  previous 
sintering ) ] ,  and  a-p -hydroxy phenylcihyldhmihyh mine 
methylurethane,  an  oil  {hydrochloride,  m.  p.  203°  (after 
previous  sintering) ;  methiodide,  m.  p.  173°  (efferv.)]  are 
prepared  from  the  appropriate  mcthoxybenzaldehydes 
through  the  methoxyphenylmethylcarbinols,  the  carb- 
inyl  bromides,  and  the  a-methoxyphenyletliyldi* 
methylamines.  The  last-named  are  demethylated  by 
hydrobromic  acid  and  the  resulting  phenols  converted 
into  tho  methyluretlianes  by  interaction  with  methyl- 
carbimide;  in  the  case  of  the  m-compound  condensation 
was  directly  effected  in  an  inert  solvent,  but  with  the 
o -  and  p-isomerides  addition  of  metallic  sodium  to  the 
reactants  in  benzene  or  ether  solution  was  necessary. 

The  miotic  actions  of  the  urethane  hydrochlorides 
and  methiodides  (tested  by  instillation  of  1*5% 
solutions  of  substances  in  physiological  saline  into  cat’s 
eyes)  were  estimated  as :  w-HCl>o-MeI>j)-HCl, 
o-HCl,  m-MeI>p-MeI.  This  order  of  relative 
strengths  does  not  agree  with  those  found  for  similar 
salts  of  the  hydroxybenzyldimethy  la  mines,  where  the 
order  is  In  both  series  conversion  of  the 

tertiary  bases  into  quaternary  ammonium  salts  in¬ 
creases  the  miotic  activity  of  the  o-  and  diminishes 
that  of  the  m-  and  p-isomerides,  the  methiodides  of  the 
p- compounds  being  inactive  at  the  concentrations 
employed. 

The  following  compounds  are  described  incident¬ 
ally  :  a-m  -  methoxyphenylethyldimetfuylam  ine  methiodide, 
m.  p.  142°,  a  -  m  -  hydroxyphenylethyldimethylamine 
hydrochloride,  m.  p.  197 — 198°,  and  methiodide,  m.  p. 
160°  (with  sintering  at  145°),  <x-o-methoxy phenyl- 
ethyldimethylamine  methiodide,  m.  p.  136—137°, 
a  -  o  -  hydroxyphenylethyldimethylamine  hydrochloride, 
m.  p.  136—137°,  a-p-methoxyphenylethyldimethylcmm 
hydrochloride,  m.  p.  213°,  and  methiodide,  m.  p.  128— 
130°,  di-(  oL-p-methoxyphenylethyl)  d  imethylammon  mm 
bromide  monohydrate,  m.  p.  109°,  and  a~p -hydroxy- 
phenylethyldimethylamine  hydrochloride,  m.  p.  183°. 

It  is  concluded  that  the  physiological  properties  of 
tho  urethanes  investigated  are  due  to  the  common 
phenylcarbamate  structure  coupled  with  a  necessary 
basic  group.  R.  J.  W.  Le  EAvre. 

Dehydrogenation  of  ar- 1  :  3-dibromo-3~tetralol 
with  bromine.  M.  Jakes  (Coll.  Czech.  Chem.  Comm., 
1929,  1,  245 — 256). — Treatment  of  ar-1  :  3-dibromo- 
P-tetralol  with  2  mols.  of  bromine  and  subsequent 
heating  at  180 — 185°  gave  a  mixture  of  two  dibromo- 
p-naphthols,  b.  p.  195— 229°/10  mm.,  m.  p.  112—142°, 
separated  by  fractional  crystallisation  from  carbon 
tetrachloride  into  two  compounds,  m.  p.  181 — 183°  (I) 
and  m.  p.  124 — 125°  (II),  respectively.  The  con¬ 
stitution  of  I  was  established  as  3  :  7 -dibromo- $-naph- 
thol  by  reduction  with  sodium  amalgam  to  7-bromo- 
P-naphthol,  m.  p.  132 — 133°  (mixed  m.  p.  with 
6  -  brom  o-  p  -  n  aphth  ol ,  100—105°),  identical  with 
7 -bromo-P-naphthol,  m.  p.  132 — 133°,  produced 
from  7-hydrazino-p-naphthol  and  cupric  bromide, 
whilst  that  of  II  as  3  :  §-dibromo- $-naphthol  follows 
from  its  reduction  with  sodium  amalgam  to  6-bromo- 
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p-naphthol,  m.  p.  126 — 127°,  identical  with  that 
obtained  by  the  reduction  of  1  :  6-dibromo-P-naphthol 
with  tin  and  hydrochloric  acid,  by  the  production  of 
1:3:  6- tribromo - p-naph t h ol ,  m.  p.  133°,  with  bromine 
and  acetic  acid,  and  by  its  formation  from  3  :  6-di- 
bromo-  (3-naph  thylamine  through  the  diazonium  com¬ 
pound  and  decomposition  of  the  latter  with  aqueous 
cupric  sulphate.  The  compound  described  by 
Franzen  and  Stauble  (A.,  1922,  i,  450)  as  3  :  6-di- 
brom o- p-n  aph  th ol  is  probably  4  :  6-dibromo-p-naph- 
tliol.  Dehydrogenation  of  1  :  3-dibromo«2-acetoxy- 
naphthalene  by  heating  with  2  inols.  of  bromine  at 
185°  followed  by  hydrolysis  of  the  product  with 
alcoholic  potassium  hydroxide  gave  a  mixture  of  I  and 
II;  1:3:  6-tribromo-P-naphthol,  m.  p.  133°  (reduced 
by  tin  and  hydrochloric  acid  in  the  presence  of  alcohol 
to  3  :  G-dibromo-P-naphthol),  is  formed  when  excess 
of  bromine  is  employed  in  the  dehydrogenation . 

A.  I.  Vogel. 

Manufacture  of  o-nitro-  and  o-amino-diaryl 
ethers.  I.  G.  Farbenind.  A.-G. — See  B.,  1929,  349. 

Manufacture  of  hydrogenated  aromatic  amino- 
compounds.  I.  G.  Farbenind.  A.-G. — See  B., 
1929,  350. 

Action  of  diazo-hydrates  on  azoxyphenols,  D. 
Bigiavi  and  S.  Stefanic  (Atti  R.  Accad.  Lincei,  1929, 
[vi],  9,  326 — 33 1 ) . — Various  reactions  showing  the 
differences  in  behaviour  between  the  two  isomeric 
p-hydroxyazoxy benzenes  and  the  analogy  of  the 
P-isomeride  with  p-nitrophenol  are  cited.  The  state¬ 
ment  that  p  -  brom  obenzeneazo  -p  -  nitr  ophenol  (cf. 
Dimroth  and  Hartmann,  A.,  1909,  i,  G6)  does  not  yield 
salts  with  aqueous  alkali  hydroxide  is  inaccurate,  as  a 
red  sodium  salt,  easily  reconvertible  into  the  original 
compound,  is  readily  obtainable.  When  treated  with 
p-bromodiazobenzene  hydrate :  (1)  a-benzeneazoxy- 
plienol  yields  the  corresponding  oa-yazo- compound, 
0:NPh:N-CcH3(OH)-N2-C6H4Br,  m.  p.  178—180°, 
which  gives  aniline,  p-bromoaniline,  and  2  :  4-diamino- 
phenol  when  reduced  with  tin  and  hydrochloric  acid 
and  forms  the  derivatives  :  copper,  deflagrating  at 
285°,  nickel,  altering  at  about  290°,  ethyl  ether ,  m.  p. 
163-5°,  acetyl,  m.  p.  154 — 156°,  benzoyl,  m.  p.  175°. 
(2)  P-Benzeneazoxyphenol  yields  the  diazo-ether, 
NPh:N0*CaH|'0,N3,CeH4Br>  m.  p.  about  110°  (de¬ 
comp.),  which  may  be  coupled  with  sodium  p-naph- 
thol-3  :  6-disulphonate  or  p-naphthol,  and  at  80 — 90° 
is  converted  into  the  azo- derivative, 
NPh:NO-C6H3(OH)*N2-C6H4Br,  in.  p.  157°,  this 
forming  the  following  derivatives :  sodium  salt, 
copper  salt,  m.  p.  266—270°  (decomp.),  ethyl ,  m.  p. 
118°,  acetyl,  m.  p.  149 — 150°.  T.  H,  Pope. 

^  Neutral  reduction  of  nitro-compounds.  W.  M. 
Gumming  and  G,  S.  Ferrier  (J.  Roy.  Tech.  Coli. 
Glasgow,  1929,  2,  [1],  40 — 43). — Reduction  of  nitro¬ 
benzene  with  zinc  dust  and  ammonium  chloride  in 
alcoholic  solution  yields  chiefly  phenyl  by  droxylamine 
with  small  quantities  of  aniline  and  occasionally  a 
little  azoxy benzene,  but  no  hy drazobenzene .  Nitroso- 
benzene  under  the  same  conditions  gives  a  60%  yield 
of  hydrazobenzene,  phenylhy  droxylamine  affords 
aniline,  and  azoxybenzene  a  77%  yield  of  hydrazo¬ 
benzene  together  with  traces  of  azobenzene. 

A.  R.  Powell, 


Neutral  reduction  and  double  basic  zinc  salts. 
W.  M.  Gumming  and  G.  Howie  (J.  Roy.  Tech.  Coll. 
Glasgow,  1929,  2,  [1],  43 — 49). — When  a  nitro-com- 
pound  or  one  of  its  reduction  products  is  reduced  with 
zinc  and  ammonium  chloride  in  boiling  alcohol  an 
organo-zinc  compound  is  formed  as  an  intermediate 
product,  but  in  most  cases  this  decomposes  rapidly, 
with  the  formation  of  a  basic  zinc  salt;  the  salt 
formed  in  the  reduction  to  the  azoxy-stage  is  always 
the  white,  crystalline  compound,  2NH4Cl,5Zn(OH)2, 
and  conversely  reduction  to  the  azoxy-  and  hydrazo- 
stage  takes  place  only  in  the  presence  of  this  compound. 
Reduction  of  1  :  1  '-azoxynaphthalene  to  the  hydrazo- 
stage  by  means  of  zinc  and  ammonium  chloride  affords 
the  compound  9Zn(0H)2,4NH4Cl,6H20 ;  under  similar 
conditions  ^-nitrophenol  affords  p-aminophenol  and 
the  compound  ZnCl2,Zn(NH3)2,lsfH4CL  In  the  case  of 
m-nitrobenzaldehyde,  the  azoxy-compound  formed  by 
reduction  is  obtained  in  combination  with  a  zinc 
complex  as  the  compound 

ZnCl2,3NH4Cl,2C14H10O3N2,9Zn(OHk,  from  which  the 
azoxy-compound  can  be  isolated  only  by  treatment 
with  acids  or  alkalis.  From  ^-nitrotoluene  a  complex 
zinc  compound  of  p-tohndine, 

4C6H4Me*NH2,NH4Cl,ZnCl2,  m.  p.  250°,  vras  obtained 
in  the  reduction  to  hydrazotoluene.  Bv  the  reduction 
of  nitron aphthalene  with  zinc  and  calcium  chloride 
in  alcoholic  solution  a  98%  yield  of  naphthylamine  is 
obtained  but  no  azoxynaphthalene. 

A.  R.  Powell. 

Action  of  the  Grignard  reagent  on  azoxy¬ 
benzene,  W.  M.  Gumming  and  G.  S.  Ferrier  (J. 
Roy.  Tech.  Coll.  Glasgow,  1929,  2,  [1],  49— 51).— An 
attempt  has  been  made  to  determine  the  best  con¬ 
ditions  for  the  interaction  between  magnesium  methyl 
iodide  and  azoxybenzene.  The  reaction  products  were 
azobenzene  and  a  brown  oil  which  had  the  odour  of 
ethylaniline  but  could  not  be  identified  as  such. 

A.  R.  Powell. 

Esters  of  aminoazobenzenesulphonic  acids, 
NR2-C6H4-N:N  S02-0CnH2W+1.  A.  Hantzsch  (Ber., 
1929,  62,  [B],  966 — 968). — Diethylhelianthin  is  con¬ 
verted  by  diazomethane  in  ether  into  methyl  diethyl- 
aminoazobenzenesulphonate,  m.  p.  125°,  which  is 
slowly  attacked  by  cold  sodium  hydroxide,  readily 
by  hydrochloric  acid.  Methyl  dimethylaminoazo - 
benzenesulphonate,  decomp,  about  280°,  is  obtained 
similarly  in  very  poor  yield.  Methyl  methylaminoazo- 
benzenesuXphoumle,  decomp.  113°,  and  methyl  dimethyl- 
amino -o-tolueneazobetizenesulphonate,  m.  p.  77 — -78°, 
are  described.  Aminoazobenzenesulphonic  acid  is 
converted  mainly  into  violet  helianthin,  the  methyl 
ester  being  formed  only  in  traces.  Yellow  and  red 
helianthins  do  not  exhibit  any  fundamental  difference 
in  their  behaviour  towards  diazomethane.  The 
methyl  esters  of  dimethyl-  and  diethyl-helianthin  are 
also  prepared  from  the  sodium  salts  and  methyl 
sulphate  in  boiling  toluene.  H.  Wren. 

Aminoazobenzenes  and  their  salts.  A. 
Hantzsch  and  W.  Voigt  (Ber.,  1929,  62,  [B],  968 — 
975 ;  cf.  preceding  abstract). — To  the  yellow  and  red 
salts  of  aminoazobenzenes,  the  azoid  and  quinonoid 
structures,  PhNIN*C6H4-NR2,HX  and 
PhNH*NIC6H4INR2X,  have  been  ascribed  by 
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Hantzsch  and  Hilscher  (A,,  1 90S,  i,  484).  The 
assumption  of  the  existence  of  more  strongly  absorbing 
and  therefore  quinonoid  yellow  salts  is  rendered 
unnecessary  by  the  observation  of  the  dissociation 
(etherolysis)  of  the  oxalate,  trichloroacetate,  and 
monochloroaeetate  of  dimethyl -yellow  in  ether  into 
base  and  acid  or  their  etherates  (cf.  Thiel,  Fortschr. 
Cliem,,  Phys.,  u.  physikal.  Chem.,  1924,  18,  112). 
Similarly,  alcoholysis  also  occurs  to  a  marked  extent ; 
solutions  of  amino-  and  dimethylamino-azobenzenc 
hydrochlorides  have  a  close  optical  resemblance  to 
those  of  the  free  base  and  become  optically  constant 
only  after  addition  of  widely  varying  amounts  of 
hydrochloric  acid.  It  is  remarkable  that  amino-  and 
diethylamino-azobenzcne  yield  primarily  yellow  salts, 
whereas  dimethyl-  and  dipropyl- am inoazobenzene 
afford  red  compounds  (dipropylaminoazobcn  zcne  hydro¬ 
chloride  has  m.  p.  86°).  As  expected,  water  causes 
hydrolysis,  whereas  “  solvolysis  ”  is  observed  oven  in 
indifferent  media.  To  the  yellow  and  red  hclian- 

thins,  the  structures  aNRa*C,H1*N3J-C,H4*St)J  and 

nr2:c0h1:n*nh,ci!h4-so. 


3  are  now  ascribed.  The 


absorption  spectrum  of  methyl  diethylaminazo- 
benzenesulpbonate  is  closely  similar  to  that  of  the 
corresponding  yellow  azoid  sodium  salt.  Helianthin 
closely  resembles  aminoazobenzene  in  alcohol  and 
therefore  exists  in  solution  mainly  in  the  open  form, 
NH2*C6H4*NIN'C0H4*SO^[H2*OEt] .  Dimethylamino- 
o-tolueneazobenzenesulphonic  acid  exists  in  alcohol  as 

the  internal  azoid  salt  HNMe.-C«H,Me.NJJ-C,H,eSO. 

even  in  acid  solution  it  remains  yellow  and  undergoes 
only  partial  conversion  into  the  open  benzenoid  salt. 
Its  stability  is  imputed  to  the  o-methyl  group.  The 
yellow  helianthins  evolve  nitrogen  from  diazoacetic 
ester,  whereas  the  red  compounds  do  not  react  or 
cause  the  change  very  much  more  slowly. 

H.  Wren. 

Absorption  spectra  and  composition  of  azo¬ 
dyes.  I.  Effect  of  position  isomerism  on 
absorption  of  methyl  derivatives  of  benzeneazo- 
phenol.  W.  R.  Erode  (J.  Amer.  Chem.  Soc.,  1929, 
51,  1204 — 1213). — The  absorption  spectra  of  4-liydr- 
oxyazobenzene  and  its  mono-  and  di-methyl  deriv¬ 
atives,  which  have  only  one  methyl  group  on  each  ring, 
have  been  measured  in  approximately  0-0001 5 M- 
solutions  in  3%  sodium  hydroxide.  All  show  an 
intense  band  at  frequency  670 — 750  and  a  weaker  one 
at  1125 — 1200,  the  former  being  composed  of  two  over¬ 
lapping  bands,  A  and  B.  Observed  and  calculated 
values  for  A,  B,  and  A+B  are  tabulated.  In  the 
parent  compound  A  and  B  are  of  nearly  equal  in¬ 
tensity.  The  effect  of  the  introduction  of  methyl 
groups  in  various  positions  on  (a)  A/B,  (b)  A+B  (calc.) 
are :  3'-,  (a)  and  (b)  no  change ;  4'-,  (a)  no  change, 
(6)  increased;  2'-,  (a)  and  (6)  considerably  decreased ; 
3-,  (a)  increased ;  2-,  (a)  decreased.  The  disub  - 
stituted  derivatives  show  the  combined  effects  of  the 
two  substituents.  The  results  are  regarded  as 
indicating  the  presence  of  two  tautomerides  in  pro¬ 
portions  [given  by  A/(A+B)]  varying  from  68%  of  A 
in  the  3 -methyl  to  41%  in  the  2  :  3'-dimetliyl  deriv¬ 
ative.  H.  E.  F.  Notton. 


Constitutional  influences  on  the  conversion  of 
azonaphthols  into  their  azo-sulphites  and  their 
bearing  on  the  structure  of  a-  and  p-naphthol. 
A.  T.  Rtno  (J.C.S.,  1929,  601— 609). —The  conversion 
of  azonaphthols  into  their  azo-sulphites  occurs  more 
readily  with  g-naplithol  derivatives  than  with  oc-naph- 
thol  derivatives  and  is  materially  affected  by  the 
orientation  of  substituent  sulphonie  groups.  Thus 
p-sulphobenzeneazo- a-naphthol  reacts  with  con¬ 
centrated  aqueous  sodium  hydrogen  sulphite  less 
readily  than  p-sulphobenzeneazo- p-naphthol  and 
4-su!pho-a-naphthaleneazo- a-naphthol  less  readily 
than  the  corresponding  p-naphthol  compound. 
Sulphonation  of  the  naphtliol  component  enhances  the 
reactivity  of  the  p -naphtliol  derivatives  (probably  by 
increasing  their  solubility)  in  contradistinction  to 
the  a-naphthol  series,  the  reactivities  of  which  are 
diminished.  The  following  derivatives  of  the  former 
class  arc  described :  sodium  salts  of  benzene-  and 
4:~sulpho-a-naphthale?ieazo-(j-sulpho-$-7iaphthyl  sulphite, 
sodium  benzene m -xylene-)  o-car  boxy  benzene-,  a-nuph 
iludene and  4-sulpho-cL-iuiphtJialene-azo-3  :  G-disulpho- 
(3- naphthyl  sulphite,  sodium  4-s  u  Ipho  -  a  -  naph  thahneazo- 
6  :  S-dmdpho-$-naphthyl  sulphite,  and  sodium  ^•sulpho- 
a- naphthale ncazo - 3  :  6  :  8-lris ulpho- ^-naphthyl  sulphite. 
The  non-reactivity  conferred  by  a  sulphonatcd 
a-naplithol  component  prevents  formation  of  sulphites 
from  oc-naphtbaleneazo-a-naphthol-4  :  8-  and  -3  :  6-di- 
sulphonie  acids,  4-sulpho-a-naphthalencazo«a-naph- 
tliol-4-  and  -5 -sulphonie  acids,  and  G-sulpho-p-naph- 
thaleneazo-a-naphthoi-4-sulphomc  acid,  although 
a -naphthaleneazo- a- naphtliol- 5- sulphonie  acid  gives 
sodium  aL-naphthalemzo-5-sulpho-ct-naphlhyl  sulphite. 

The  mechanism  of  azo-sulphite  formation  is  dis¬ 
cussed.  The  explanations  of  Spiegel  (A.,  1885,  987) 
and  Voroschcov  (A,,  1911,  i,  819)  (namely,  that  rate  of 
addition  is  controlled  by  steric  hindrance  or  ketonis- 
ation  of  the  naphtliol  residue,  respectively)  are  not  in 
accord  with  present  facts.  It  is  suggested  that  in  the 
a-naphthol  type  there  is  a  disability  to  assume  the 
ketonised  form,  whereas  the  p-naphthol  type  readily 
ketonises.  This  contrast  is  explained  on  the  ordinary 
unsymmetrical  naphthalene  formula  by  assuming  that 
in  the  p -naphtliol  type  the  ring  tends  to  stabilise  with 
a  double  linking  across  the  1  :  2 -positions,  but  in  the 
a-naphthol  type  with  only  a  single  linking.  Such  an 
explanation  agrees  with  the  opposing  directions  in 
which  reduction  of  a-  and  p-naphthol  to  their  tetra- 
hydro-derivatives  occurs. 

The  azo-sulphites  are  regarded  as  additive  products 
with  hydrazone  structures  (since  the  nitrogen  linking 
is  stable  to  hydrogen  sulphite)  which  analyses  show  not 
to  have  reverted  to  azo- compounds  by  loss  of  water. 

R.  J.  W.  Le  FiivRE. 

Purification  of  picric  acid.  S.  R.  Benedict. — 
See  this  vol.,  730. 

Occurrence  of  ergosterol  in  phytosterols. 
I.  M.  Heilbron  and  W.  A.  Sexton  (Nature,  1929, 123, 
567). — It  is  suggested  that,  concurrently  with  its 
reduction  to  sitostanol,  oxidation  of  sitosterol 
(possibly  y -)  to  ergosterol  may  occur.  The  fact  that 
neither  of  the  two  known  tetrahydroergosterols  is 
identical  with  the  isomeric  y- sitosterol  is  not  re¬ 
markable;  A.  A.  Eldridge. 
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Preparation  of  ethers  of  aromatic  alcohols  By 
catalytic  action  of  alkali  hydrogen  sulphates* 
J.  B.  Senderens  (Compt.  rend.,  1928,  188,  1073— 
1076). — - Benzyl  alcohol  and  g-phenylethyl  alcohol 
are  converted  into  the  corresponding  ethers  when 
heated  at  120 — 180°  in  contact  with  potassium 
hydrogen  sulphate  or,  better,  sodium  hydrogen 
sulphate,  which  act  as  dehydrating  catalysts*  Mix¬ 
tures  of  benzyl  alcohol  and  aliphatic  alcohols  similarly 
treated  yield  the  respective  mixed  ethers  as  well  as 
dibenzyl  ether,  but  never  the  aliphatic  ether. 

B.  W.  Anderson, 

Action  of  sulphur  dioxide  on  the  halogeno- 
magnesyl  derivatives  of  carbinols.  W.  Schmi  ot- 
Nickels  (Ben,  1920,  62,  [B],  917— 919).— The 
product  obtained  by  the  action  of  magnesium  phenyl 
bromide  on  benzophenone  in  ether  readily  absorbs 
sulphur  dioxide  with  production  of  magnesium  tri- 
phmyhmihyl  sulphite,  m,  p.  186° ;  at  200°  the  com¬ 
pound  loses  the  whole  of  its  sulphur  dioxide,  leaving  a 
magnesium  compound  converted  by  dilute  sulphuric 
acid  into  trlphenylcarbinol.  Magnesium  phenyldi- 
pkenylemmethyl  sulphite,  from  sulphur  dioxide  and  the 
product  from  magnesium,  bromobenzene,  and  fluor- 
onone  in  ether,  is  more  thermostable,  but  loses  sulphur 
dioxide  at  about  320°.  The  product  derived  from 
magnesium  methyl  iodide  and  benzophenone  is 
converted  by  the  successive  action  of  sulphur  dioxide 
and  hot  water  into  a«w-tetraphcnyl-Aa-bntene, 
m.  p.  113—114°. 

9-Chloro-9-phenylfluorene  is  transformed  by  magnes¬ 
ium  phenyl  bromide  into  d iphenyldibiphenylene- 
efhane,  identified  as  the  peroxide,  m.  p.  192°. 

H.  Week. 

Occurrence  of  free,  substituted  methylenes  in 
chemical  reactions.  E.  Bergman n  and  J.  Hervev 
(Ber.,  1929,  62,  \B],  893 — 916). — The  isolation  of  the 
disodium  compound  of  tetraphenylallene  by  Schlenk 
and  Bergmann  (A.,  1928,  1031)  establishes  the 
possibility  of  the  existence  of  free,  substituted  methyl - 
tues  under  certain  conditions  and  indicates  their, 
probably,  extraordinary  reactivity.  For  the  proof  of 
their  production,  for  example,  during  the  conversion 
of  p-nitrobenzyl  chloride  into  a  mixture  of  cis- 
aad  fraw^-pp'-diiutrostilbene  under  the  influence  of 
alcoholic  alkali,  it  is  necessary  to  work  in  the  presence 
of  a  compound  which  unites  readily  with  the  free 
methylene.  For  this  purpose,  aromatic  aldehydes, 
o- dike  tones,  fluorenone,  thioketones,  and  nitroso- 
compounds  are  suitable,  whereas  substances  con¬ 
taining  the  CIO  and  GIN  linkings  are  unsuitable.  Free 
substituted  methylenes  have  been  obtained  from 
Pm  and  o-nitrobenzyl  chlorides,  9-chlorofluorene,  benzyl 
chloride,  and  9-bromoan throne,  but  not  from  di- 
phenybnethyl  bromide,  di-p-anisylmethyl  chloride, 
or  10-chloro-9  :  9 -diphenyl-9  : 10-dihydroanthraeene, 
Two  groups  of  aromatically  substituted  methyl  halides 
appear  to  exist,  one  of  which  yields  primarily  the 
corresponding  methylene  when  treated  with  alcoholic 
alkali,  whereas  the  other  undergoes  double  decom¬ 
position  with  production  of  the  corresponding  alkyl 
ether. 

9‘Chlorofluorene  and  p-nitrobenzaldehyde  in  boiling 
methyl  alcohol  in  the  presence  of  solid  potassium 
carbonate  afford  p -nitrobenzylidenefttiorene  oxide ,  m.  p. 


153°  (in  an  isolated  instance,  a  substance,  decomp.  217° 
after  softening*  was  obtained).  In  one  experiment  the 

oxide,  c!h:>c4oti‘  m.  p.  131 — 132°,  was  ob¬ 
tained  from  9-chlorofluorene  and  benzaldehyde  under 
the  influence  of  potassium  hydroxide;  particularly 
when  potassium  carbonate  is  employed,  the  chief 
product  is  9-o t-hydroxybenzylftmrenyl  methyl  ether , 
m.  p.  187 — 188°,  obtained  also  by  addition  of  benz¬ 
aldehyde  to  the  product  of  the  action  of  sodium 
on  fluorenone  dimethylacetal.  p-Nitrobenzyl  chloride 
and  p-nifcrobenzaldehyde  in  presence  of  "potassium 
carbonate  afford  the  two  isomeric  ppr -dinitrostilbene 
oxides,  m.  p.  200 — 201°  and  153 — 154°,  respectively; 
both  are  converted  by  potassium  iodide  and  boiling 
glacial  acetic  acid  into  pp'-dinitrostilbene.  Similarly, 
jp-niferobenzyl  chloride  with  o-nitrobenzaldehyde  gives 
the  two  op '-dimiroslilbene  oxides,  m.  p.  158—160°  and 
112°,  respectively,  and  with  m-nitrobenzaldehyde  the 
mp '-dimiroslilbene  oxides,  m.  p.  148°  and  110°, 
respectively.  p-Nitrostilbeme  oxide ,  m.  p.  125 — 126°,  is 
converted  by  potassium  iodide  in  boiling  glacial  acetic 
acid  into  p-nitrostilbene,  m.  p.  157°.  With  anis- 
aldeliyde,  p-nitrobenzyl  chloride  affords  p-miro- 
p' -methoxystilbene  oxide,  m.  p,  138°,  and  with  diphemi- 
acetaldehyde  the  isomeric  a~p*nitrophenyl-$-benz~ 
hydrylethylene  oxides,  m.  p.  147°  and  188°,  respectively. 
o-Nitrobenzyl  chloride  and  p-nifcrobenzaklehyde  give 
the  isomeric  op'-dinitrostilbene  oxides,  m.  p.  160—161° 
and  111°  (see  above).  The  reaction  between  benzyl 
chloride  and  o-nitrobenzaldehyde  occurs  less  smoothly 
than  the  changes  described  above,  chiefly  owing  to  the 
preponderating  formation  of  methyl  p-nitrobenzyl  ether , 
b,  p.  145 — 147°/17  nun. ;  p -nitrostilbene  oxide,  m.  p. 
187 — 189°,  is  produced  only  in  minimal  amount. 
9-Bromoanthrone  and  benzaldehyde  yield  a  very 
difficultly  separable  mixture  of  anthraquinone  and 
benzylideneauthrone  oxide;  with  anisaldehyde,  the 
only  isolable  compound  is  anthraquinone.  p-Nitro- 
benzyl  chloride  is  converted  by  benzil  in  presence  of 
potassium  carbonate  and  methyl  alcohol  into  the 
p-niirobenzylidene  ether  of  stilbenediol, 

ito>CH*CoH4-N02,  m.  p.  138°,  and  by  phen- 

anthraquinone  into  tho  p-mtrobmzylidene  derivative 
of  phenanthraquinol ,  m.  p.  153°.  9-ChIorofluorene 
and  fluorenone  afford  dibiphenylene- ethylene  and 
dibiphenyUm-elhylene  oxide ,  ra.  p.  234°  (decomp.), 
whilst  p-nitrobenzyl  chloride  and  the  ketone  give 
p-nitrobenzylidenefluorene  oxide,  m.  p.  149°.  2:7- 
Dibromofiuorenone,  m.  p.  202°,  prepared  by  oxidising 
2  :  7 -dibromofluorene,  and  p-nitrobenzyl  chloride  yield 
p - n ilrobenzylidene -2  :  7 -dibromofluorene  oxide ,  in*  p. 
230°.  o-N itrobenzylidenefluorem  oxide,  m.  p.  (indef.) 
111°,  and  bipJmiytenemetkyleneanthrone  oxide,  in.  p. 
252—254°  are  described. 

9-Chlorofluorene  and  p«nifcrobenzy]  chloride  with 
p-nitrosodimethylaniline  yield  respectively  p -dimethyl- 
am  inaphenyldiphe  nylenemethylenemtTone , 

m-  P*  223—224° 

and  the  p -dimelhylaminoanil  of  p-nitrobenzaldehyde , 
m,  p.  206° ;  an  isomeride  of  the  latter  compound,  ra.  p, 
221°,  is  obtained  from  p-aminodimethylaniline  and 
p-n  itrobenzaldehyde.  p-Nitrobenzylidene-p'-amino- 
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dielhylaniline,  m.  p.  136°,  o-mtrobenzylidene-p'-ainino- 
dimethylaniline,  in.  p.  94 — 95°,  and  anthraquinone- 
mono-p-dimethylaminoanil,  m.  p.  238°,  are  described. 

The  action  of  hydrogen  sulphide  and  hydrogen 
chloride  on  a  solution  of  fluorenone  in  alcohol  yields 
dimeric  thiofluorenone ,  m.  p.  232°,  instead  of  the  desired 
monomeride.  p-Nitrobenzyl  chloride  and  Michler’s 
thiokctone  in  presence  of  potassium  carbonate  and 
boiling  propyl  alcohol  yield  a-p -nitrophenyl~$$-di~ 
p-dimethylami?iophenylethylene,  m.  p.  175 — 176°  (from 
primarily  formed  ethylene  sulphide).  Under  similar 
conditions,  9-ehlorofluorene  affords  di-p-dimethyl- 
aminophenylmethylenefluorene,  m.  p,  238 — 240°, 
tetra-p-dimetkylammodibenzhydryl  disulphide, 
[*S*CH{C6H4-NMe2)2]2,  and  di-9-fluorenyl  disulphide, 
m.  p.  169—170°.  The  last-named  compound  has  been 
obtained  by  Smedley  (J.C.S.,  1905,  87,  1249,  1253) 
from  9 :  9-dichiorofiuorene  and  potassium  hydro¬ 
sulphide  and  regarded  as  dimeric  thiofluorenone.  Its 
constitution  follows  from  its  solubility  in  alcoholic 
alkali  and  from  its  synthesis  from  9-ehlorofluorene  and 
sodium  disulphide.  The  trustworthiness  of  the  method 
is  established  by  the  production  of  dibenzyl  disul¬ 
phide,  m.  p.  74°,  from  benzyl  chloride  under  analogous 
conditions.  Chlorofluorene  and  sodium  hydro¬ 
sulphide  in  alcohol  yield  exclusively  di-9-ftttorenyl 
sulphide,  m.  p.  250°  after  becoming  discoloured  at 
238°. 

jp-Nitrobenzyl  chloride  could  not  be  caused  to 
condense  with  benzophenone,  di-p-anisyl  ketone, 
xanthone,  9  -  methoxy  -  9  -  phenylanthrone,  9  ;  9-di- 
phenylanthrone,  benzoin  ethyl  ether,  benzylidene- 
acetophenone  or  its  oxide,  benzophenonephenyl- 
hydrazone,  benzylideneaniline,  c^-diphenylethylene, 
or  benzy  lidenefl  uorene .  9 -Chlorofluorene  does  not 
react  with  benzophenone. 

Diphenylmethyl  bromide  is  transformed  by  boiling 
methyl-alcoholic  potassium  hydroxide  into  benz~ 
kydryl  methyl  ether,  b.  p.  147 — 148717  mm.,  the 
constitution  of  which  is  established  oy  conversion 
into  diphenvlthioaeet  anilide,  m.  p.  187°,  by  successive 
treatment  with  sodium  in  ether  and  phenylthio- 
carbimide.  The  ether  is  also  obtained  when  the 
reaction  is  performed  in  the  presence  of  m-nitrobenz- 
aldehyde.  Anisyl  chloride,  b.  p.  140—141714  mm., 
from  the  acid  and  thionyl  chloride,  is  converted  by 
anisole  and  aluminium  chloride  in  carbon  disulphide 
into  di-p-anisyl  ketone  (yield  8S%),  reduced  by  zinc 
dust  in  alcoholic,  alkaline  solution  to  pp'-dimethoxv- 
benzhydrol,  m.  p.  70 — 72°,  which  is  transformed  by 
thionyl  chloride  in  presence  of  toluene  into  di-p-anisyl- 
methyl  chloride,  m.  p.  83 — 84° ;  the  last-named 
compound  exchanges  chlorine  for  methoxyl  when 
treated  with  methyl-alcoholic  potassium  hydroxide. 
9  : 9-Diphenylanthrone,  in  boiling  95%  alcohol,  is 
reduced  by  aluminium  amalgam  to  10 -hydroxy- 

9  : 9-diphenyl-9  :  10-dihydroanthracene,  m.  p.  142°, 
converted  by  hydrogen  chloride  in  glacial  acetic  acid 
into  lO-cWoro-9  : 9~dipkenyl-§  :  IQ-dihydroanthracem, 
m.  p.  226° ;  simple  exchange  of  groups  occurs  when  the 
last-named  compound  is  treated  with  potassium 
carbonate  and  benzaldehyde  in  boiling  methyl  alcohol, 

10  -  methoxy- 9  :  9  -  diphenyl  -9:10-  dihydroanthracene, 
m.  p,  147°,  being  produced ;  the  corresponding  ethyl 
ether,  m.  p.  163°,  is  formed  analogously.  BL  Ween. 


Resin  acids.  G.  Rotm*  (Bull.  Inst.  Pin,  1928, 
167—172,  173—175;  Chern.  Zbntr.,  1928,  ii,  2015).- 
The  dihydrobromide  (m.  p,  146 — 151°)  of  abictic  acid 
from  Aleppo  colophony  appears  to  be  identical  with 
that  (m.  p.  170 — 175°)  from  American  colophony. 

A.  A.  Eedridge, 

Does  anthranilyl  chloride  exist  ?  L.  Anschutz 
and  H.  Boedekbr  (Ber.,  1929,  62,  [B%  826 — 830),— 
Sodium  anthranilatc  (+H20)  is  converted  by  thionyl 
chloride  into  o-aminobenzoylanthranilic  anhydride, 
m.  p.  160°  (cf.  Sehroeter,  A.,  1909,  i,  576),  and, 
apparently,  an  isomeride,  m,  p.  136—139°.  Barium 
anthranilatc  combines  with  1  mol.  of  waiter,  which  is 
very  firmly  retained.  The  anhydrous  silver  or  lead 
anthranilate  is  converted  by  thionyl  chloride  in 
presence  of  anhydrous  ether  into  o -thionylaminobenzoyl 
chloride ,  COCl*CaH4-N;S:0,  b.  p.  9870*07  m,  m.  p. 
34 — 35°.  In  contact  with  atmospheric  moisture  it 
is  converted  into  sulphur  dioxide  and  amorphous 
products.  With  p-toluidine  it  affords  p-toluidine 
hydrochloride  and  anthranil-p-toluidido,  Lead 
p-aminobenzoate  and  thionyl  chloride  yield  p dhionyU 
aminobenzoyl  chloride,  but  the  corresponding  m-conv 
pound  cannot  be  prepared  analogously, 

H.  Week. 

Hydrogenation  of  anthroic  acid  and  the 
question  of  the  existence  of  two  isomeric  9  : 10- 
dihydroanthracene  -  9  -  carboxylic  acids.  H. 
Meerwein  and  A.  Migqe  (Ber.,  1929,  62,  [B],  1046 — 
1050). — The  action  of  hydrogen  on  a  boiling  solution 
of  anthroic  acid  in  isopropyl  alcohol  in  the  presence  of 
palladised  barium  sulphate  leads  to  the  evolution  of 
carbon  dioxide.  1:2:3: 4-Tetrahydroanthracenc, 
m.  p.  104 — 105°,  and  octahydroanthracene,  m.  p.  72“ 
74°,  are  isolated  from  the  portion  of  the  product 
insoluble  in  sodium  carbonate.  The  soluble  portion 
yields  small  amounts  of  dihydroanthroic  acid,  m.  p. 
203*5 — 204« 5°  (methyl  ester,  m,  p.  97—98°),  identical 
with  the  so-called  “  a  ”  acid  obtained  by  Schlenk  and 
Blum  (A.,  1928,  1036)  by  the  action  of  carbon  dioxide 
on  the  monosodium  additive  compound  of  anthracene. 
The  main  product  is  1:2:3:  4:4etrahydroanthracene- 
9-carboxylic  acid ,  m.  p.  204*5 — 205-5°  (methyl  ester, 
m.  p.  67 — 68°),  oxidised  to  1:2:3:  4-tetrahydro- 
anthraquinone,  m.  p.  157 — 158°.  Dihydroanthroic 
add  is  also  formed.  Schlenk  and  Blum’s  “  p-9 : 10- 
dihydroanthroic  acid  ”  is  therefore  regarded  as  a 
mixture  of  products  and  an  instance  of  “  superfluous 
isomerism  is  disproved.  H.  Ween. 

Action  of  carbon  dioxide  on  sodium  p-naphih- 
oxide.  The  Kolbe-Schmitt  synthesis.  E. 
Schwenk  [with  M.  Knob  and  H.  Stein]  (Chem.-Ztg., 
1929,  53,  297—299,  333— 336).— The  mechanism  of 
the  Kolbe  synthesis  of  phenolcarboxylic  acids  is 
investigated  by  a  study  of  the  action  of  carbon 
dioxide  on  sodium  P-naphthoxide  under  varying 
conditions.  When  carbon  dioxide  is  passed  under 
slight  pressure  over  carefully  dried  sodium  P-naphth¬ 
oxide  at  IS— 20°  the  additive  compound, 
C10H7*O*CO2Na,  is  formed  which  is  decomposed  by 
water  in  accordance  with  the  equation 

2C10H7#O*COoNa+H2O— C10H7*ONa+C10HgO+ 
C02+NaHC03,  and  by  heating  in  a  sealed  tube  at 
120—130°  yields,  after  acidification  of  the  product. 
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P-naphthoI-1 -carboxylic  acid.  The  sodium  salt  of 
this  acid  (obtained  by  the  action  of  alcoholic  sodium 
efchoxide),  after  very  careful  drying  over  phosphoric 
oxide  and  finally  by  heating  at  105 — 110°/8  mm.,  does 
not  absorb  dry  ammonia  (cl  Tijmstra  and  Eggink, 
A.,  1906,  i,  179)  and  when  heated  in  a  sealed  tube 
at  250 — 260°  is  converted  into  JB-naphthol  and 
p-naphthoI-3-carboxylic  acid,  the  carboxyl  group 
migrating  from  the  1  to  the  3  position.  The  mechan¬ 
ism  of  this  reaction  involves  the  initial  decomposition 
of  the  sodium  salt  into  sodium  P-naphth oxide  and 
carbon  dioxide,  these  products  then  interacting 
according  to  temperature  conditions  to  yield  either 

5- naphthoI-I-  or  -3-carboxylic  acid.  The  liberation 
of  carbon  dioxide  during  the  reaction  is  proved  by  the 
partial  conversion  of  sodium  phenoxide,  placed  in  an 
open  second  tube  inside  the  sealed  tube,  into  sodium 
salicylate.  When  in  the  latter  experiment  the  tube 
is  heated  only  at  150 — 160°,  the  conversion  of  the 
sodium  phenoxide  into  sodium  salicylate  is  more  com¬ 
plete,  and  the  sole  reaction  products  are  P-naphthol 
and  a  little  P-naphthob  1  -  carboxylic  acid.  Potassium 
g'lmphthol- 1  -earboxylate  is  stable  up  to  200°  (the 
sodium  salt  begins  to  decompose  at  130°)  and  by 
heating  in  a  sealed  tube  at  230°  is  converted  into 
P-naphthol  and  (3-naphthol-3-carboxylate,  but  no 
-6-earboxylate  is  obtained.  Similarly,  substitution  of 
potassium  g-naphthoxide  for  sodium  phenoxide  in  the 
earlier  sealed  tube  experiments  (above)  yields  only  a 
small  quantity  of  the  -3-carboxylic  acid,  but  again  no 

6- acid,  Thus  the  g-naphthol-6-carboxylic  acid  said 

to  be  obtained  in  G.P.  436524  cannot  be  formed  from 
the  potassium  g-naphthol- 1 -carboxylate,  but  is  pro¬ 
duced  in  some  other  way.  J.  W.  Baker. 

p  -  Methoxycinnamylideneacetic  acid.  D. 
Vorlander  and  K.  Gieseler  (J.  pr.  Chem.,  1929, 
[ii],  121,  247 — 254) . — Condensation  of  p-methoxy~ 
cinnamaldehyde  and  malonic  acid  in  presence  of 
acetic  acid  at  50 — 60°,  or  aqueous-alcoholic  ammonia 
at  100°,  gives  p-meihozycinnamylidenemalonic  add 
(anhydrous  and  +H20),  m.  p.  182°  (decomp.). 
Elimination  of  carbon  dioxide  from  this  by  heating 
with  pyridine  and  a  small  amount  of  piperidine  first 
at  100°  and  then  over  a  free  flame  affords  mainly  the 
crystalline-liquid  form  (trans-trans)  of  p -melhozy- 
cinmmylidenmceiic  acid  (I),  m.  p.  179°  and  222— 223° 
(corr.)  [letrabromide,  m.  p.  180°  with  elimination  of 
hydrogen  bromide ;  methyl  ester,  m.  p.  126°;  ethyl 
ester,  m.  p.  66—68°;  n-propyl  ester,  m.  p.  47—49°; 
mid  chloride,  m.  p.  about  110°;  p-ethozyphenyl  ester, 
m.p.  150°  and  211°  (corr.) ;  anilide,  m.  p.  189°  (corr.) ; 
p Joluidide,  m.  p.  214°  (corr.) ;  p-anmdkle,  m.  p.  193° 
and  218°  (corr.) ;  p-phenetidide ,  m.  p.  182°  and  220° 
(corr.) ;  pipertdide].  Exposure  of  a  solution  of  the 
sodium  salt  of  I  to  ultra-violet  light  causes  the  form¬ 
ation  of  salts  of  two  acids  (or  mixtures  of  acids),  m.  p. 
90 — 98°  and  106 — 110°,  respectively,  both  of  which 
regenerate  I  in  benzene  solution  containing  iodine 
exposed  to  sunlight.  When  the  thermal  decom¬ 
position  is  effected  in  presence  of  acetic  anhydride  at 
130°  or  quinoline  at  160°  some  allo(tranS”-cis)-p-mc^- 
oxydnnamylideneacetic  acid,  m.  p.  128 — 131°  (corr.) 
[i letrahromide ,  m.  p.  about  165°  (decomp.)],  is  also 
obtained.  This  is  also  converted  into  I  by  exposing 
a  benzene  solution  containing  iodine  to  sunlight. 


Reduction  of  I  and  II  with  sodium  amalgam  and 
water  yields  the  same  S~p *meihozyphe nyl- A^pente not  c 
add ,  m.  p.  57°,  oxidised  by  alkaline  potassium  per¬ 
manganate  to  oxalic  and  anisic  acids,  and  converted 
by  boiling  with  10%  sodium  hydroxide  solution  into 
P-p -methoxyphenylpropylideneacetic  acid ,  m.  p.  136 — 
138°. 

p-M  ethoxy  dnnam-p-anisidide  and  -p~phenetidide 
have  m.  p.  184 — 185°  (corr.)  and  180°,  respectively. 

H.  Burton. 

y-Resorcylic  acid  [2 : 6-dimethoxybenzoic 
acid].  P.  Mauthner  (J.  pr.  Chem.,  1929,  [ii],  121, 
259 — 265). — When  6  -  nitro  -  2  -  methoxybenzonitrile 
(Lobry  de  Bruyn,  Ree.  trav.  ehim.,  1883,  2,  205)  is 
treated  with  methyl-alcoholic  potassium  hydroxide 
solution,  2  :  6 -dimethoxylbenzonitrile,  m.  p.  118°, 
results.  Hydrolysis  of  this  with  concentrated 
sulphuric  acid  at  60 — 65°  gives  2  ;  B-dimethoxybenz- 
amide,  m.  p.  207 — 208°,  wfliilst  prolonged  treatment 
with  boiling  concentrated  potassium  hydroxide 
solution  yields  a  small  amount  of  the  amide  together 
with  2  :  6-dimethoxybenzoic  acid  (methyl  ester,  m.  p. 
88°,  obtained  either  with  diazomethane  or  by  esteri¬ 
fication  with  methyl  alcohol  and  hydrogen  chloride). 
Treatment  of  the  acid  with  aluminium  chloride  in 
boiling  chlorobenzene  solution  affords  resorcinol. 

H.  Burton. 

Reaction  of  thiocarbiniides  and  hydrogen 
chloride  with  polyhydric  phenols.  P.  Kareer 
and  E,  Weiss  (Helv.  Chim.  Acta,  1929, 12,  554 — 557), 
— Substituted  thiobenzamides  are  obtained  by  treating 
a  mixture  of  a  phenol  and  a  thiocarbimide  in  dry  ether 
with  hydrogen  chloride  in  presence  of  zinc  chloride. 
Reaction  occurs  through  the  intermediate  thio- 
carbamyl  chloride.  The  following  are  described ; 
2  :  4 -dihydroxythiobenzeihylamide,  m.  p.  96°;  2:4:6- 
trihydroxythiobenzethylamide ,  m.  p.  152° ;  2:3:  4 4ri- 
hydroxythiobenzaUylamide,  m.  p.  206°  (decomp.) ; 
2  :  A-dihydroxythiobenzanilide,  m.  p.  176°;  4 -hydroxy- 
thionapkthanilide  ( ?),  m.  p.  206°  after  sintering  at 
198°,  and  2 :4-dihydroxythiobenz~$-napkthyla,mide}  m.p, 
177—179°  after  sintering  at  167°.  H.  Burton. 

Halogen  derivatives  of  thyronine  (deiodo- 
thyroxine).  K.  Schxtegraf  (Helv.  Chim.  Acta, 
1929,  12,  405— 414).— Bromination  of  3  : 5-di-iodo- 
thyronine  (cf.  Harington,  this  voL,  313)  gives 
3y :  B'-dibromo- 3  :  5 -di-iodotk y ranine,  m,  p.  245—248° 
(decomp.)  [3y :  o'-dhcMoro-derivative,  m.  p.  262° 
(decomp.)].  3  :  5-Dibromo-4-iodonitrobenzene  reacts 
with  quinol  monomethyl  ether  in  presence  of  methyl 
ethyl  ketone  and  anhydrous  potassium  carbonate 
yielding  3  :  5-dibramoA-p*methoxyphenoxynitrobenzene, 
m.  p.  151 — 152°.  Reduction  of  this  with  stannous 
chloride  and  hydrogen  chloride  in  acetic  acid  gives 
the  corresponding  amine,  m.  p.  117°,  converted  by  the 
usual  method  into  the  corresponding  nitrile ,  m.  p,  107°. 
This  is  converted  by  Stephen's  method  into  3  :  o-di- 
bromo  A-p-methoxyphe  noxybenzaldehyde,  m.  p.  98°, 
winch  condenses  with  hippuric  acid  in  presence  of 
acetic  anhydride  and  sodium  acetate,  yielding  the 
corresponding  azlactom,  m.  p,  195°.  Treatment  of 
this  with  red  phosphorus  and  hydriodie  acid  (d  1*7) 
in  acetic  anhydride  solution  affords  3 : 5-dibromo- 
thyronine,  m.  p.  257°  (decomp,),  brominated  further 
to  3  :  3' :  5  :  5f -tetrabromothyronine,  m.  p.  241 — 242° 
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(decomp,).  3' :  S’-Dichloro- 3  :  o-dibromo-,  m.  p.  234° 
(decomp.),  and  3  :  5-dibromo-3r :  & -di-iodo-thyronine , 
m.  p.  229°  (decomp,),  are  described.  3  : 5-Dichloro- 
4- p-methoxyphenoxynitrobenzene ,  m.  p.  147°,  is  con¬ 
verted  as  above  through  the  corresponding  amine } 
m.  p.  144°,  and  nitrile,  in.  p,  97°,  into  3  :  o -dichloro- 
4-p -m ethoxy phen oxybenza Idehyde .  The  azlactone,  m.  p. 
191°,  from  this  affords  3  :  o-dichlorothyronine ,  m,  p. 
266°  (decomp.)  [3' :  5 '  -  romo  -  derivative,  m.  p.  240° 
(decomp.) ;  3' :  b'-di-iodo-derivative,  m.  p.  229° 

(decomp.)].  3  :  3' :  5  :  5* -Tetrachlorothyrojiine  has 
m.  p.  231°  (decomp.).  H.  Burton. 


Modified  Curtius  synthesis  ol  primary  amines, 
R.  H.  F.  Manske  (J.  Amer.  Chem.  Soc.,  1929,  51, 
1202 — 1204). — When  direct  hydrolysis  of  alkyl- 
carbamides  and  -urethanes  to  primary  amines  is 
difficult,  they  may  be  converted  by  phtkalic  anhydride 
into  alkylphthalimides,  which  are  then  hydrolysed  by 
means  of  h}rdrazine  (cf.  A.,  1926,  1132).  Thus, 
aO-dimethylurethano-octaneand  phthalic  anhydride  at 
230°  give  a0 -diphthalimido-octane,  m.  p.  138°  (corr.), 
which  with  hydrazine  gives  cd) -diamino -octane. 
y-Phenoxybutyrvlhydrazide  is  converted  through  the 
azide  into  s-di-y-phenoxypropylcarbam ide,  m.  p.  150°, 
which  with  pnthalic  anhydride  gives  y-phenoxy- 
pr  op  vlpht  halimide .  Similarly,  $-di-p-indolylethyl- 
carbamide  yields  3-3- indol ylethylphth alimide,  m.  p. 
164 — 165°,  quantitatively  hydrolysed  by  hydrazine  to 
tryptamine.  H.  E.  F.  Notton. 

Keto-lactol  tautomerism.  II.  Influence  of 
the  ri/rlohexane  ring  on  the  tautomeric  character 
of  c//e f oh exane-l-ace tone-1  -malonic  acid,  a  com¬ 
parison  with  eiyclopentane-1-acetone-l-malonic 
acid,  and  synthesis  of  the  corresponding  $-keto- 
monobasic  acids.  M.  Qttbrat-i-khuda  (J.C.S., 
1929,  713 — 721). — Condensation  of  q/cifohexenyl- 
acetone  with  eyanoaeetamido  in  alcoholic  sodium 
ethoxide  solution  gives  cyclohexanespivocyclo  -3  - 
hydroxyS-cyano-3-meihyl-o-piperidom,  m.  p.  25S°, 
hydrolysed  by  aqueous  potassium  hydroxide  to  cyclo- 
hexane-l-acetone-l-malonic  acid ,  m.  p.  116°,  decomp. 
118°  [semicarbazane,  m.  p.  183°  (decomp.) ;  ethyl  ester, 
b.  p.  192°/14  mm.,  dr  1*0681,  n£z  1*46984 ;  ethyl  ester 
semicarbazane ,  m.  p.  104°).  Analogous  treatment  of 
o/dopentenylacetone  affords  cyolopenta nespiroey elo- 
o-h  ydroctyS-cyano-3  -  methyho-p  i per  (done ,  m.  p.  2S2°, 
whence  cyclopentam~l~acetone~  1  -malon ic  acid,  m.  p. 
106°,  decomp.  about  130°  (semicarbazane,  m.  p.  177  ~ : 
ethyl  ester,  b.  p.  179°/ 13  mm.,  T0767,  nD  T4632; 
ethyl  ester  semicarbazane ,  m.  p.  109"),  is  prepared. 

The  behaviour  of  cyclohexane -  and  cpcfcpentane-1- 
acet one- 1 -malonic  acids  supports  the  views  previously 
advanced  by  the  Thorpe-Ingold  school ;  in  particular, 
the  second  acid  resembles  r-carboxy-y-aeetyl-gp-di- 
methvlbutyric  acid  (this  voi,  295).  In  the  liquid  state 
the  two  acids  exist  as  an  equilibrium  mixture  of  the 
keto-  and  lactol  forms.  When  heated  they  decompose 
similarly  :  cyclohexane- 1  -acetone- 1  -malonic  acid  gives 
at  130 — 140°  the  dilactone,  m.  p. 
141 and  cyeio^xanc  - 1  -  acetone  - 
1  -acetic  acid .  m.  p.  73"  (semicarbazone, 
m.  p.  (L  RR'=[CHJp),  whilst 
c^ciopentane-l~aeefcone'l-maionicacid 
gives  at  140 — 150°  the  dilactone *  m.  p.  139%  and 


cyclopen tanc-l-aceionc-1  -aedi c  acid,  in.  p.  53° 
carbazone ,  in.  p.  191°)  (I,  RR'=[CH2]4).  These  aortic 
acids  were  synthesised  as  follows  for  confirms* 
of  their  constitution.  ci/doHcxane-l  :  l-ffiacesfc 
anhydride  gives  by  boiling  with  methyl  alcohol  ih* 
silver  salt  of  methyl  hydrogen  cyclohexanc-l :  1  •diaot&tit  2 
the  acid  ester  is  converted  by  thionyl  chloride  hu© 
the  chloride,  which  with  zinc  methyl  iodide  in  mM. 
benzene  solution  gives  methyl  cyclohezane-l-acciom-b 
acetate,  b.  p.  152°/18mm.,df 4 1-0363,  ?ij? 1 1-4674S  ($?m~ 
carbazone,  m.  p.  137°),  When*  heated  with  alcoholic 
sodium  ethoxide  the  keto-ester  gives  cyclohexane 
spirocyclo hexane-3  :  5-dione,  and  with  methyl- 

alcoholic  aqueous  potassium  hydroxide,  cyclohexaius 
1 -acetone- 1 -acetic  acid  and  small  amounts  of  cytfo* 
hexane- 1  :  1-diacetio  acid.  cycZoPentane-1  :  1-di- 

acetic  acid  is  transformed  into  methyl  hydrogen 
cycZopentane-l  :  1 -diacetate  (silver  salt),  and  this, 
through  the  acid  chloride  by  interaction  with  zine 
methyl  iodide,  gives  methyl  cyclopentane-l-aceione4~ 
acetate ,  b.  p.  130712  mm.,  dxp  1*0386,  nl;7  1*46021 
(semicarbazone,  m.  p.  119°),  from  which  either  cychb 
pentanespirocyclohexanc-3  :  5-dione  or  cyrfopontane- 
1 -acetone-1 -acetic  acid  can  be  prepared.  Acetyl 
chloride  reacts  with  cydohexane-l  -  ace  tone- 1  -acetic 
acid  at  the  ordinary  temperature  and  with  cyclo * 
pentane-1  -acetone- 1  -acetic  acid  at  100°  to  give  the 

lactones,  RR'<K^-cO>°  (BB'-flJHJ,),  b.  P 

1440/17  mm.,  tff3  1-0533,  n’P  1-4952,  and  (RR'= 
[CHo]^),  b.  p.  124714  mm.,  dr  1-0573,  »f*  1-49043, 
respectively.  R.  J.  W.  Le  F£vre. 

Constitution  of  isochondodendrine.  III.  T. 
Faltis  and  K.  Zwerina  [with  A.  B.  6.  Attia]  (Ber., 
1929,  62,  [B],  1034—1041 ;  cf.  A.,  1922,  i,  569;  1928, 
433). — The  synthesis  is  described  of  certain  acids 
required  in  connexion  with  the  constitution  of  the 
tricarboxylic  acid,  C17H1409,  derived  from  iso- 
ehondodendrine.  Opianic  acid  is  transformed  by  an 
excess  of  bromine  in  water  into  bromo -opianic  acid, 
in.  p.  204°,  converted  by  cautious  treatment  with 
hydroxy lamine  hydrochloride  into  the  corresponding 
oxime  anhydride,  m.  p.  220°  (m.  p.  of  bromohemi* 
pinimide),  which  with  boiling  water  affords  Q-bromo- 
hemipinic  anhydride,  m.  p.  193°.  The  anhydride  is  not 
smoothly  esterified  by  methyl  alcohol  and  sulphuric 
acid,  but  is  transformed  by  potassium  hydroxide  and 
methyl  sulphate  under  defined  conditions  into  methyl 
6 -bromohemi pinate,  in.  p.  56 — 57°.  Condensation  of 
the  bromo-ester  with  the  potassium  compound  ol 
methyl  p-hydroxybenzoate  in  presence  of  copper 
powder  and  copper  acetate  at  150 — 170°  yields 
methyl  o-p-carbomethoxyphenavy-o  :  6 -d imethoxybeiiz* 
ene-l  :  2-dicarboxylate,  m.  p,  10S — 109°  [corresponding 
tricarboxylic  acid ,  m.  p.  242°  (decomp.)],  not  identical 
with  the  product  of  the  degradation  of  fsoehondo- 
dendrine.  Similarly,  the  potassium  derivative  of 
methyl  m-hydroxy  benzoate  and  methyl  bronioliemi- 
pinate  afford  methyl  3-m- airborne  thoxyphenozy-o  :  G- 

dimethoxybenzene- 1  :  2-dka rboxyla te ,  m.  p.  Ill — 112 
[corresponding  acid,  m„  p.  IS5°  (decomp.)  when  rapiffi)T 
heated].  During  the  methoxyl  determinations  with 
the  p-  andm-esters,  carbon  dioxide  is  also  lost  and  a-cids, 
CuHio07,  m.  p.  250°  (decomp.)  and  248°  (decomp.)» 
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Treatment  erf  the  p-aeid  with  molten 
fmmdz jis.  ardrozide  fields  ^-bjdixiwbeiizoic  acid, 
iihe  «x]psfi4«d  acid  under- 

gw&eg  ®e®a!  deoomposstioio.  r^-Hvdioxjbenzoie  add 
Is  dsesrai  similarly  from  the  m-aci/L  EL  We  ex, 

4 : SdQzm&thozyhexmm  acid,  F<  Fartis 

acd  F*  %mmzz  (Ber.,  1929,  62?  {£%  10*1—1045).— 
Kaz&keeuqsnie  add  is  very  cautiously  neutralised  with 
fylX'j^jlzL^mum  hydroxide  and  the  solution  is  added 
to  ptosisim  cuproeyanlde  at  69 — 70" ;  the  crude 
cftcxle  zkm  obtained  is  converted  by  hydrochloric 
sad  into  4 :  o^iimetho^hemimeliitie  acid,  m.  p. 
160—162°  (d&comp.)  after  softening  at  156*  when  very 
rapidly  heated  (the  m.  p,  depends  greatly  on  the  rate 
of  heating  owing  to  the  conversion  of  the  acid  into 
the  aabydzo*acid) ;  the  calcium  salt  has  3IL>Q.  At 
130—130*  the  add  passes  Into  the  anhydro-acid, 

C02H<!„. m.  p.  179—180°.  Methyl 

4. :  a-rf ttmlkoxyhzmi rmtt Hate,  from  the  acid  and  diazo- 
meibane,  has  m.  p.  86 — 87°.  The  acid  is  converted 
fir  heating  at  300 — 320s*  and  subsequent  treatment 
with  ethyhmine  into  m-hesupmelhylimide. 

H.  When. 

Different  behaviour  of  some  bile  acids  in  the 
classical  colour  reactions*  L.  Cuxr  (Compt. 
tend.  Soc.  Biol,,  1928,  99,  613 — 615 ;  Chem.  Zentr., 
1928,  li,  1700). — Pettenkofer9s  reaction  with  sucrose 
and  sulphuric  acid  depends  os  the  presence  of  glyeo- 
cholic,  taurocholie,  or  cholalie  acid ;  deoxyeholic  and 
other  complex  bile  acids  react  differently. 

A.  A.  ELDBrooE. 

Derivatives  of  methyl  2 : 2-dimethylc//c/o- 
pentan-3-one-l -carb oxylate .  C.  S.  Gibson,  iL  V* 
Bxeihxeax,  and  J,  L.  Sdionses  (J.  Indian  Inst. 
Set*  1928,  11,  A,  210—220},— See  A.,  1928,  173. 

Thiophthalic  acids.  I.  G.  C.  Ohakeayaktx  (J. 
Mian  Inst.  SeL,  1928,  11,  A,  221— 225).— See  A., 

1928,  1241. 

Pyrolysis  of  benzaldehyde  and  of  benzyl 
benzoate.  C.  D.  Hbbb  and  C.  W«  Bennett  (J. 
imer.  Chem.  Soe»,  1929,  51,  1197— 1201).— After 
being  heated  for  2  hrs.  in  a  sealed  tube  at  (a)  300— 
316°,  (6)  350 — 370°,  benzaldehyde  is  changed  to  the 
extent  of  {a)  5 — 12%,  (b)  30%,  mainly  into  benzyl 
benzoate  and  a  trace  of  benzoic  acid  (cf,  Laehman, 

A. ,  1924,  i,  649).  Benzene  is  also  formed  in  (6),  but 

20  toluene  or  benzyl  ether.  These  changes  are 
analogous  to  the  pyrolysis  of  hydrobenzamide  and  of 
dibenzyMene-o-phenylenediamine  (cf.  Hinsberg,  A., 
M 96,  I,  536;  Bafarmann,  A.,  1883,  799).  Benzyl 
benzoate  at  350°  gives  mainly  benzoic  anhydride, 
toluene,  and  benzaldehyde,  the  last  two  probably 
arising  from  the  decomposition  of  benzyl  ether. 
Benzaldehyde,  passed  slowly  through  a  pyrex  tube  at 
680 — 690°,  undergoes  66%  decomposition,  giving 
IE^nly  benzene  and  carbon  monoxide  with  small 
quantities  of  diphenyl,  1 : 4-  diphenylbenzene,  regarded 
by  Peytral  (A.,  1921,  i,  166)  as  anthracene,  hydrogen, 
and  carbon  dioxide.  H,  E.  F.  Notton. 

Conjugated  unsaturated  compounds.  VIII. 

B.  Kujsk  and  A,  Winterstein  (Helv.  Chim.  Acta, 

1929,  12,  493 — 498). — Condensation  of  benzaldehyde 


with  crotonaldehvde  in  presence  of  aqueous-alcoholic 
sodium  hydroxide  gives  10%  of  cinnamylidene- 
acetaidehyde,  h.  p.  160 — 162°/12  mm. :  subsequent 
condensation  of  this  with  succinic  and  dihvdromueonie 
acids  affords  pure  conjugated  unsaturated  hydro¬ 
carbons  (A.,  1928,  281).  Treatment  of  a£-diphenyl- 
hexatriene  with  sodium-potassium  alloy  in  dry  ether 
yields  a  1  :  4-additive  product,  since  decomposition 
with  moist  nitrogen  affords  aS-dibenzylbutadiene ; 
with  carbon  dioxide  an  acid,  decomp.  170°  with 
elimination  of  carbon  dioxide,  is  produced.  Decom¬ 
position  of  the  reaction  product  from  lithium  and 
a^-diphenylhexatriene  gives  an  oily  acid.  «0-Di- 
phenyloctatctraene  reacts  only  slowly  with  lithium. 

Nyetanfchm  (Perkin,  J.C.S.,  1912,  101,  1538;  Hill, 
ibid.,  1907,  91,  1501)  is  identical  with  a-crocetin  (A., 
1928,  869).  H.  Btjrtoh. 

p-Methoxycinnamaldehyde  and  p-methoxy- 
ciimamylideneacetaldehyde.  D.  Yorlander  and 
K.  Gibseler  (J.  pr.  Chem.,  1929,  [ii],  121,  237—246). 
—Condensation  of  anisaldehyde  with  acetaldehyde  in 
presence  of  aqueous  methyl-alcoholic  sodium  hydr¬ 
oxide  (cf.  Soholtz  and  Wiedemann,  A.,  1903,  i,  436) 
gives  p-methoxyeinnamaldehyde  (I),  m.  p.  58° 
[pkenylhydrazone,  m.  p.  138°  (corr.) ;  hydrazone,  in.  p. 
210—212°  and  231°  (corr.) ;  here  and  wherever  two 
m,  p.  are  recorded  it  is  indicated  that  the  substance 
exhibits  enantiotropic  crystalline-liquid  properties 
(cf.  Yorlander  and  Gahren,  A.,  1907,  ii,  441 ;  Walter, 
A.,  1926,  17)].  Condensation  products  of  I  with  the 
following  amines  are  described  :  aniline,  m.  p.  125° 
(corr.) ;  p-toluidine,  m.  p.  126°  and  138°  (corr.)  from 
alcohol,  122°  and  129°  (corr.)  from  benzene ;  p-chloro- 
aniline,  m.  p.  133°  and  147°  (corr.) ;  p-aminophenol, 
m.  p,  196°;  p-anisidine,  m.  p.  167°  and  180°  (corr.) ; 
p-phenetidine,  m.  p.  146°  and  181°  (corr.) ;  p-amino- 
azobenzene,  m.  p.  168°  (corr.)  and  about  240°  with 
darkening ;  p-aminobenzoio  acid,  m.  p.  200—202°; 
ethyl  p-aminobenzoate,  m.  p.  97°  and  129°  (corr.) ; 
ethyl  p-aminocinnamate,  m.  p.  134°  and  188°  (corr.), 
and  p -  naph  thy  lamine ,  m.  p.  171°.  Condensation  of 
I  with  acetone  gives  p -methoxyeinnamylidene-,  m.  p. 
108°,  and  di-p-methoxycinnamylidene-acetone,  m.  p. 
168°  and  183°  (corr.)  [oclabromide,  m.  p.  163° 
(decomp.)].  Di-p-metlwxycinnamylidemcyclopenian- 
one ,  m.  p.  237°  (corr.),  and  cyclohexanone,  m,  p.  201° 
and  212°,  arc  obtained  by  effecting  condensation  of  I 
and  the  ketones  in  presence  of  methyl-alcoholic  sodium 
hydroxide  solution,  whilst  p-meth&xycinnamylidem-p- 
hydroxyacetophenom ,  m.  p.  169°,  *p •methoxyaceto* 
phenone,  m.  p.  112°,  and  -p-acetozyawlophenone,  m.  p. 
134°,  are  prepared  using  hydrogen  chloride  as  the 
condensing  agent.  Condensation  of  I  with  acetalde¬ 
hyde  in  presence  of  aqueous-alcoholic  sodium  hydr¬ 
oxide  below  10°  gives  a  small  amount  of  impure 
p-methoxycinnamylideneacetaldehyde  (II)  [phenyl- 
hydrazone,  m.  p.  173°  and  184°  (decomp. ;  corr.)], 
oxidised  by  ammoniacal  silver  oxide  to  p-methoxy- 
cinnamylideneacetio  acid,  m,  p.  176°  and  216 — 218° 
(corr.).  Condensation  products  from  II  and  the 
following  amines  are  described :  aniline,  m.  p.  125° 
and  135°  (corr.);  p-toluidine,  m.  p.  133°  and  180° 
(corr.) ;  p-anisicline,  m.  p.  192°  and  218—220°  (corr.) ; 
p-phenetidine,  m.  p.  167°  and  217°  (corr.);  p-amino- 
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azobenzene,  m.  p.  174°  (corr.),  and  p-naphthylamine, 
in.  p.  162°  and  200°  (corr.).  As  by-products  in  the 
preparation  of  II  there  are  obtained  partly  hydrogen¬ 
ated  aldehydes  and  some  fi-p-methoxypkenylpropyl- 
ideneacetic  acid,  in.  p.  136 — 138°,  oxidised  by  potassium 
permanganate  to  oxalic  and  [3 -p -me thoxy phenyl- 
propionic  acids.  These  substances  appear  to  be 
formed  during  the  vacuum  distillation  of  the  reaction 
mixture  of  I  and  acetaldehyde,  EL  Burton. 

Electrolytic  reduction  of  aldehydes.  V. 
Cinnamaldehy de .  VI.  Complete  reduction  of 
the  carbonyl  group.  G.  Shima. — See  this  vol.,  521. 

Aldehydophenolphthalein  dyes.  R.  N.  Sen  and 
K,  C,  Kar. — See  B.,  1929,  350. 

Synthesis  of  cyclic  compounds.  V,  Catalytic 
and  thermal  decomposition  of  some  normal 
dibasic  acids.  Ease  of  formation  of  simple 
carbon  rings.  A.  I.  Vogel  (J.C.S.,  1929,  721 — 
733), — From  comparative  experiments  on  the  prepar¬ 
ation  of  suberone  in  which  suberic  acid  was  heated 
with  different  mixtures  of  iron  filings  and  baryta  it  is 
concluded  that,  in  this  reaction,  an  intermediate  iron 
salt  is  formed  at  lower  temperatures  and  undergoes 
decomposition  into  the  corresponding  ketone  at 
higher  temperatures.  If  less  iron  than  that  required 
for  formation  of  the  ferrous  salt  be  present,  then 
variable  quantities  of  n-heptoic  acid  are  also  formed. 
The  use  of  baryta  facilitates  formation  of  the  inter¬ 
mediate  Iron  salt,  lowers  the  decomposition  temper¬ 
ature,  and  thus  gives  a  purer  product. 

Application  of  the  optimum  conditions  employed  for 
suberic  acid  to  glutaric,  adipic,  pimelie,  and  azelaic 
acids  gave  <  1  %,  51%,  58%,  and  10%  of  cyclic  ketone 
respectively.  Sebacic  acid  gave  only  methyl  octyl 
ketone.  The  results  differ  quantitatively  more  from 
those  obtained  using  thorium  salts  than  from  those 
with  calcium  salts. 

A  discussion  of  methods  for  comparing  ease  of 
formation  of  simple  carbon  rings  shows  that  there 
must  be  (1)  a  main  reaction  involving  the  formation 
of  the  cyclic  compound,  and  (2)  an  alternative  side 
reaction  giving  an  open-chain  product.  Accordingly 
in  the  present  work  slow  thermal  distillation  of  the 
normal  dibasic  acids  has  been  utilised.  Glutaric  acid 
yields  only  « -butyric  acid;  adipic  and  pimelie  acids 
give  $0%  and  52%.  respectively,  of  o/cfcpentanone 
and  ewnohexanone*  Suberic,  azelaic.  and  sebacie 
acids  give  mainly  u-heptoie.  *i-octe£e.  and  ?i-nonoic 
acids,  respectively,  and  but  little  ketone  in  each  case. 
It  follows  that,  in  particular,  the  c«cfepentane  ring  is 
formed  more  readily  than  the  eyefohexane  ring.  The 
results  obtained  are  compared  with  the  theoretical 
probabilities  of  formation  of  an  K-membered  ring  (cf. 
\  Voj mcz-SIanozencki .  A..  1922.  L  330  and  with  the 
conclusions  reached  from  calculations  based  on  other 
physical  measurements  and  considerations. 

R.  JL  W.  Le  Fetes. 

Di-p-tolxlketea.  H.  Gilman  and  C.  E.  Adams 
(Revo  trav.  cfaim.*  1929.  ~*S.  464 — 465*. — Oxidation  of 
4  : 4  ‘dimethy ibenslmcr.ohy drasone  -with  mercuric 
oxide  eh  Curtins  and  X&ssccr.  A.,  1911.  i  324 1 
anords  the  corresponding  azo-derivative,  which  when 
heated  a:  8*> — -90'  in  a  vacuum,  yields  ci-pdsiuIbiUn* 
This  is  decomposed  by  water  and  alcohol  to  dhp~ 


tolylacetic  acid  and  its  ethyl  ester,  respectively.  It 
furnishes  a  quinoline  compound,  which  when  treated 
with  di-p-tolyl  ketone  affords  tetra-p-tolylethyfcne 
(cf.  Gilman  and  Flick,  this  vol.  688).  H.  Surtox. 

Radical  nature  of  dark-coloured,  dimeric 
diarylketens.  W.  Langenbeck  (Ber.,  1929,  62. 
[B],  962 — 963 ;  cf.  Langenbeck  and  Langenbeck.  A, 

1928,  762 ;  Wittig  and  von  Lupin,  ibid.}  1233). — 
Anisilic  acid  is  converted  when  heated  into  a  dark, 
bluish-green,  molten  mass  which  becomes  colourless 
when  cold.  The  solution  in  toluene  is  yellow  at  the 
ordinary  temperature,  becomes  green  at  50 — 80°  and 
greenish-blue  at  the  b.  p.  At  80°,  the  solution  shows 
marked  deviation  from  Beer’s  law,  so  that  the 
presence  of  a  radical  is  established.  H.  Wren. 

o-Nitroacetophenone .  W.  0.  Kermack  and  J.  F. 
Smith  (J.C.S.,  1929,  814 — 815). — Satisfactory  yields 
of  o-nitroaeetophenone  may  be  obtained  from  ethyl 
o-nitrobenzoylaeetoaeetate  provided  that  the  acetyl 
group  is  removed  before  hydrolysis  of  the  ester  group 
takes  place.  Thus,  by  boiling  an  alcoholic  solution  of 
ethyl  o-nitrobenzoylacetoacetate  to  which  10%  by 
weight  of  sulphuric  acid  has  been  added  the  acetyl 
group  is  removed  as  ethyl  acetate ;  the  acetate  and 
the  bulk  of  the  alcohol  are  distilled  off  and  the 
residue  is  refluxed  for  an  hour.  The  yield  of  redis¬ 
tilled  o-nitroaeetophenone  exceeds  75%. 

R.  J.  W.  Lb  Fevre, 

9-B  enzhy  dry  lanthr  one  and  isodianthranyl. 
E.  de  B.  Barnett  and  N.  F.  Goodway  (J.C.S.,  1929, 
813 — S14). — Treatment  of  anthrone  with  benzhydryl 
chloride  in  potassium  hydroxide  solution  gave  benz- 
hydrylanthrone ,  m.  p.  1S8 — 189°  (acetate,  m.  p.  234 — 
235°,  lit.  22S — 229°) ,  reduction  of  which  by  zinc  dust 
and  boiling  acetic  and  hydrochloric  acids  gave  a 
yellow  isodianthranvl  (accompanied  by  some  diphenyl- 
methane),  in.  p.  312°  (decomp.  305°),  probably 
identical  with  that  of  Sehlenk  (A.,  1928,  1031)  and 
different  from  that  of  Barnett  and  Matthews  (J.C.S., 
1923,  123,  3S0).  R.  J.  W.  Le  Fevre. 

Preparation  of  semicarbazones  in  pyridine 
solution.  I.  V.  Hopper  (J.  Roy.  Tech.  Coll.  Glasgow, 

1929.  2,  [1].  52 — 56). — A  generally  applicable  method 
of  preparing  semicarbazones  is  to  allow  semi- 
earbazide  hydrochloride  to  react  with  an  aldehyde  or 
a  ketone  in  aqueous  pyridine  solution,  the  pyridine 
acting  both  as  a  solvent  and  as  a  base  to  combine  with 
the  liberated  hydrochloric  acid.  Under  these  con¬ 
ditions  benzil  gives  the  mouosemiearbazone  at  the 
ordinary  temperature  and  diphenyloxytriazine  at  100 
but  no  disemicarbazone.  Aceiophenom-o-henzylsemi- 
mrbazonc .  CPhMeIX-NHCO-NH-CH.Ph,  m.  p.  128°, 
has  fen  prepared  by  this  method.  A.  R.  Powell. 

Stereochemistry  of  the  phenyl  styryl  ketones  ,* 
ethylenic  isomerism  and  polymorphism  of  the 
phenyl  z-bromo~3-alko;xystyryl  ketones.  0. 

PrmissK  and  A.  Guxet  (Ann.  Chirn.,  1929,  [x],  11, 
o — 21). — When  the  methylacetal  of  bromodibenzoyl- 
methane.  Bz*CHBrCPh(OMeA,  is  heated  above  150s 
a  mixture,  m.  p.  about  58"'.  is  obtained  of  two  isomeric 
pAe,%d  z-oromo* S-mtthart/sh/ryl  Intones,  which  are 
distinguished  by  their  different  crystalline  forms. 
Seeding  under  aseptic  conditions  gave  an  isomeride  A, 


ORGANIC  CHEMISTRY. 


701 


m.  p,  101 — 102°;  the  other  iaoxneride  is  dimorphous, 
the  two  forms  Bat  m.  p>  64 — 65°,  and  B$,  m.  p.  7 1—72°, 
differing  in  their  crystalline  form  and  solubility  in 
light  petroleum*  in  p.  BO — Bo5,  and  in  ethyl  alcohol, 
.4  is  partly  converted  into  B  by  heat.  Under  the 
influence  of  light  in  neutral  or  slightly  acid  solution  A 
is  completely  converted  into  B,  but  In  an  alkaline 
medium  B  passes  completely  into  A .  Bromodibenzoyh 
methane  is  formed  from  A  in  the  presence  of  strong 
acids,  particularly  under  the  influence  of  light. 
Phenyl  ’z.JjTorW'  $~&thozystyryl  ketone,  similarly  pre¬ 
pared,  was  separated  into  three  forms,  m,  p.  65°,  73°, 
and  70%  respectively.  Phenyl  x-bromo-P-propoxy- 
styryl  ketone  was  isolated  in  one  form,  m.  p.  50—51° 
(lit.  49°).  A-  I*  Vogel. 

Synthesis  of  acetosyrmgone.  F.  Matjthner 
(J.  pr.  diem.,  1929,  pi],  121,  255— 258).— 2 : 6-Di- 
methoxvphenyl  acetate  is  isomerised  by  treatment 
'with  finely-divided  aluminium  chloride  in  nitrobenzene 
solution  at  2 — 3°  to  4 -hydroxy-3  :  5-dimethoxyaceto* 
phenone,  m.  p.  122—123°  (cf,  Bradley  and  Robinson, 
A,  1928,  894)  (p-ni trophenylkydrazone,  m.  p.  189 — 
190')-  Methvlation  of  this  with  methyl  iodide  and 
methyl-alcoholic  potassium  hydroxide  solution  gives 
3:4:  3-trimethoxyaeetophenone  (trimethylgallaceto- 
phenone).  *  H.  Burton. 

Chaikorues  [related  to  hyssopin].  R.  L.  Shriner 
and  E.  C.  Kleiderer  (J.  Amer.  Chem.  Soc.,  1929, 
51,  1267— 1270). — 2  :  4  :  6  -  Trihydroxycmtophenone, 
rou  p.  213—214°,  from  phloroglucino!  and  acetyl 
chloride  In  nitrobenzene  in  presence  of  aluminium 
chloride,  gives  with  piperonai  and  alcoholic  potassium 
hydroxide  yellow  2  : 4  :  §4rihydroxyphenyl  3  :  i-methyl- 
enediozystyryl  betofie  (I),  decomp.  300—310°  (tri¬ 
acetate,  m.  p.  218—220°).  2:4:  6-Trihydroxybenz- 
aldehvde  and  acetopiperone  (Mauthner,  A.,  1927,  972) 
give  similarly  3  : 4 -nieihyhtiedioxyphenyl  2:4:  64ri* 
hydrozystyryl  ketone  (H),  decomp.  265—270°  (tri¬ 
acetate,  m.  p,  205—206°).  The  chalkone,  decomp. 
262—263°  (triacetate,  m.  p.  196—197°),  from  hyssopin 
is  probably  identical  with  II,  and  not  with  I  as  stated 
by  Oesterle  {A.,  1922,  i,  849),  H.  E.  F.  Nottqk. 

Syntheses  of  polyhydroxy-chalkones,  -hydro- 
chalkones,  and  -jflavanones.  IV.  Synthesis  of 
a :  7 -dihydroxy-3' :  4'-dimethoxyHavaiione  and 
constitution  of  eriodictyol  and  homoeriodictyol. 
V.  Synthesis  of  eriodicty  ol  and  homoeriodictyol. 
J.  Sbixoda  and  S.  Sato  (J.  Pharm.  Soc.  Japan,  1929, 
49,  No.  563,  5—6,  7— 9) —IV.  Phloroglucinol  con¬ 
densed  with  3  : 4-dimethoxycinnamoyI  chloride  in 
presence  of  aluminium  chloride  and  nitrobenzene  yields 
5 : 7 -dihydroxy :  Af -dimeihoxyflavanone,  m.  p.  200° 
(oxime*  m.  p.  252°),  converted  by  diazomethane  into 
o-hyirozy- 7  :  3' :  4rimethoxyflamnone  (I),  m.  p.  136° 
(acetyl  derivative,  m.  p.  155°).  Hesperetin  (this  voL, 
189),  eriodictyol  (II)  (tetra-acetyl  derivative,  m.  p. 
137°),  and  homoeriodictyol  (III)  (triacetyl  derivative, 
JR.  p.  115—116° ;  oxime,  m.  p.  224°),  are  all  converted 
by  diazomethane  into  I.  Prolonged  acetylation  of  I, 
1IS  and  III  gives  acetyl  derivatives,  m.  p«  160°,  196 — 
197°,  and  163 — 164°,  respectively  (cf.  Power  and 
Tutin,  J.C.S.,  1907,  91,  887 ;  Mossier,  A.,  1907,  ii, 
291),  which  are  probably  substituted  phenyl  styryl 
ketones. 


V.  Phloroglucinol  and  3  : 4-diearbethoxyoxycinn- 
amoyl  chloride  (Fischer  and  Oetker,  A,,  1914,  i,  143) 
condense  in  presence  of  aluminium  chloride,  yielding 
eriodictyol  (5:7:3':  4'-tetrahydroxyflavanone),  m.  p. 
267°,  and  a  substance 

[(OH)2*C6H^CH:CH*CO]2C6H(OH)3,  in.  p.  267  °. 
Carbethoxyvanillin  reacts  with  malonic  acid  in 
presence  of  pyridine  and  a  small  amount  of  piperidine, 
forming  Z-melkoxyA-carbethoxyoxycmnamic  acid ,  m.  p. 
180°,  the  acid  chloride  of  which  condenses  with 
phloroglucinol,  yielding  homoeriodictyol  (5:7:  4'-tri- 
hy  droxy  -  3'  -methoxyfla  vanone),  m.  p.  224 — 225°, 
together  with  a  substance,  m.  p#  233°.  H.  Burton, 

Polyiodoanthraquinones.  A.  Eckert  and  M* 
Klinger  (J.  pr.  Chem.,  1929,  [ii],  121,  281—288).— 
When  tetraiodobenzoylbenzoie  acid  (I)  (Hofmann,  A., 
1916,  I,  143)  is  heated  rapidly  to  190—200°  with 
10  parts  of  concentrated  sulphuric  acid  some  iodine  is 
eliminated,  but  1:2:3:  4-tetraiodoanthmqmnone ,  de¬ 
comp.  about  476°,  was  isolated  from  the  reaction 
mixture.  With  fuming  sulphuric  acid  at  100°, 
reaction  occurs  but  no  anthraquinone  derivative  is 
formed.  Treatment  of  I  with  aluminium  chloride  at 
150—175°  affords  a  small  amount  of  a  di-iodoantkra- 
quinone ,  m.  p.  290—292°.  Treatment  of  anthra¬ 
quinone  with  iodine  in  presence  of  fuming  sulphuric 
acid  (70%  S03)  at  140—180°  gives  a  mixture  of  tri* 
iodo~t  m,  p,  277°,  pentaiodo-,  decomp.  368°,  and  tetra- 
iodo-anthraquinones,  not  melted  at  500°  (main  pro¬ 
duct).  This  last  compound,  probably  the  1  :  4  :  5  :  8- 
derivative,  is  relatively  stable.  It  resists  nitration, 
does  not  react  with  aniline,  yields  a  halogen-free, 
uncrystallisable  substance  when  boiled  with,  potassium 
methoxide,  and  when  heated  with  a  mixture  of 
potassium  acetate  and  acetic  acid  gives  anthraquinone. 
Anthraquinone  is  also  obtained  by  treatment  with  zinc 
dust  and  ammonia.  H.  Burton. 

Oxidising  nitration  and  qninonenitronic  acids. 
G.  Heeler,  E.  Mertz,  and  A.  Siller  (Ber.,  1929,  62, 
[2J],  928—937).—!  :  2  :  5  :  6  -  Tefcrahydroxyanthra- 

quinone  is  converted  by  100%  nitric  acid  in  glacial 
acetic  acid  into  3  :  7-diniiroA  :  2  :  5  :  6 -tetrahydroxy- 
anthraquinone ,  which  gradually  darkens  above  225° 
but  does  not  melt  below  300°  (pyridine  salt).  It  is 
reduced  by  sodium  sulphide  in  aqueous  alkaline 
solution  or  by  stannous  chloride  and  hydrochloric  acid 
in  glacial  acetic  acid  suspension  to  3  : 1  -diamino  - 
1:2:5:  6-  tetrahydroxy anthraquinone,  which  does  not 
show  a  characteristic  m.  p.  (sodium  salt;  acetyl 
derivative,  C2gH22012N2,  not  molten  below  300°). 
Concentrated  sulphuric  and  fuming  nitric  acids 
transform  1:2:5:  6-tetrahydroxyanthraquinone  into 
1:2:5:  6-  teirahydrozyanthraquinom  -4  :  3  :  8  :  7-di- 
qumonenitronic  acid  (I)  (also  +2AcOH),  decomp. 


about  265°  after  softening  (sodium  salt, 
Ci4H4012N‘2Na2 ;  phenylhydrazine  salt,  not  molten 
below  290° ;  hydroxylamine  salt).  The  quinonenitronie 
acid  is  also  obtained  by  the  action  of  nitrous  fumes  on 
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1  :  2  :  5  :  64etrabyckoxyaHthraquuione  or  by  nitration 
of  1  :  2  ;  4  :  5  ;  6  :  Bdiexakydroxyanthraqiimone  in 
sulphuric  acid.  It  is  isomerised  by  dilute  sulphuric 
acid  to  3  :  :  2  :  4  :  5  :  6  :  8 -hcxahydramj- 

anthraqidnone,  decomp,  about  290°  (accompanied  by  a 
.substance,  m.  p.  225°),  whereas  the  reverse  trans¬ 
formation  is  effected  in  the  presence  of  alkali  or  under 
the  influence  of  pure  nitric  acid  in  presence  of  glacial 
acetic  acid.  A  yellow  variety  of  the  nitronie  acid  is 
produced  by  the  action  of  an  excess  of  nitric  acid  on 
the  form  described  above.  Reduction  of  the  nitronie 
acid  is  not  effected  by  sulphurous  acid  or  hydrogen 
sulphide,  which  induce  isomerisation.  Sodium  sul¬ 
phide  converts  the  acid  in  alkaline  solution  into 
1  : 2  : 5  :  ( y-ietrahydroxt/aniJiraqumoncA  :  3,  S :  *? -diquin- 
oneoxime  (or  3  :  7  -dinitroso- 1  :  2  :  4  :  5  :  6  :  S  -heza- 
hydrozyanlJiraquinonc),  not  molten  below  300°  {pyr¬ 
idine  salt,  m.  p.  224°).  3 : :  2  : 4 : 5 : 6 :  S- 
hernhydroxyanthraquimne  (sodium  salt)  is  prepared  by 
alkaline  reduction  of  the  corresponding  dinitro¬ 
compound  or  of  the  nitronie  acid ;  it  is  also  obtained 
by  catalytic  reduction  of  the  nitronie  acid  (after 
isomerisation)  in  presence  of  palladised  barium  sul¬ 
phate. 

I  :  2  :  7  :  8  -  Tetrahydroxyantkraquinonc,  with 
glacial  acetic  and  100%  nitric  acid,  affords  3  :  6-tfi- 
nitro- 1  :  2  :  7  :  S-tet rahydroxya nth taq uvtone,  m,  p. 
295 — 296°  (decomp.),  whereas  with  sulphuric  and 
nitric  (d  1*52)  acids  it  gives  1:2:7:  S-telrahydroxy - 
anthmqitmoncA  :  3,  5  :  6 •diquinonenitronic  mid  (also 
+2AcOH),  dccomp.  about  246°.  The  last- 
named  compound  is  isomerised  by  dilute  sulphuric 
acid  to  3  :  6-dinitro-I  :  2  :  4  :  5  :  7  :  8 -  A exahydroxy- 
anthraquinone >  dccomp.  285°.  H.  Wren. 


Reduction  products  of  1  : 1  '-dianthraquinonyl . 
A.  Eckert  (J.  pr.  Chem„  1920,  [ii],  121,  273—277).- 
Reduction  of  1  : 1'-dianthraquinonyl  with  zinc  dust 
and  boiling  acetic  anhydride  gives  a  tcira-acelyl- 


OAc 


/v 


Ac 


y 


1  :  r-dianihrahydroqtrinonyl  (an¬ 
nexed  formula).  The  ready  con¬ 
version  of  dianthrahydroquinonyl 
into  mefiobenzdianthrone,  by 
elimination  of  2  mols.  of  water, 
indicates  that  this  last  compound 
reacts  as  a  hydroxy anthrone .  Reduction  of  dianthra- 
quinonyl  with  sodium  hyposulphite  affords  lieli- 
anthrono.  H.  Burton. 


Manufacture  of  condensation  products  [from 
benzanthrones  and  naphthols].  I.  G.  Farben- 
ind.  A. 45.— Sec  B.,  1929,  350. 


Reactions  of  cantharidin.  H.  W.  van  Urk 
(Pharrn.  .  Weekblad,  1929,  66,  313— 317).— The 
material  is  evaporated  on  the  water-bath  with  50% 
nitric  acid,  the  nitro-compound  reduced  with  stan¬ 
nous  chloride,  and  the  product  diazotised  and  coupled 
with  p-naphthol ;  a  violet -rod  azo-dye  is  obtained  with 
as  little  as  0*1  mg.  An  alcoholic  solution  of  p-di- 
methylamiiiobenzaldehyde  gives  a  yellow  coloration, 
which  will  detect  0*5  mg.  of  cantharidin. 

S.  I.  Levy. 

Reet-saponin,  EL  Rehobst  (Z.  Ver,  dent. 
Zucker-Ind.,  1929,  79,  155 — 175). — Purified  beet- 
saponin  was  completely  hydrolysed  by  treatment  with 
successive  quantities  of  0*5 — 2%  sulphuric  acid  at 


temperatures  rising  from  90°  to  147 Q,  The  dkglycur- 
onie  acid  was  separated  as  the  barium  salt  and  further 
identified  by  preparation  of  tho  lactone  and  saccharic 
acid.  The  *  sapogenin,  repeatedly  crystallised  from 
alcohol  and  dried  at  105—110°,  had  m.  p.  301 — 306°, 
[ot] r>  4-78*82°,  Analysis ,  neutralisation  eq ui valent , 
and  mol.  wt,  indicated  tho  formula  CaiH4803;  this 
was  confirmed  by  similar  determinations  on  the  acetyl 
derivative  and" by  the  proportion  in  the  original 
saponin.  Preparations  several  years  old,  which  had 
originally  given  elementary  analyses  agreeing  with 
tins  formula,  were  now  found  to  give  results  suggesting 
tho  addition  of  water  or  oxygen.  Distillation  of 
sapogenin  with  zinc  dust  yielded  a  mixture  of 
sesquiterpenes.  Dehydrogenation  by  selenium  gave 
a  product  from  which  two  sesquiterpenes,  eadalene 
and  eudulcnc,  and  a  substance,  C^H^O  or  G^HjgO, 
were  isolated.  It  is  concluded  that  beet-saponin  has 
the  formula  C37H560rl!t  and  that  the  sapogenin  portion 
of  its  molecule  contains  two  reduced  naphthalene 
groups.  P.  E.  Day. 

Natural  and  synthetic  rubber.  I.  Destruc¬ 
tive  distillation  of  natural  rubber.  T.  Midgley, 
j  mi.,  and  A,  L.  Henle  (J.  Amer.  Chcm,  Soc.,  1929,51, 
1215 — 1226;  cf,  Ipaticv,  A.,  1897,  i,  233 ;  Harries, 
A.,  1903,  i,  189,  642 ;  Bouchardat,  A.,  1875,  1259; 
Staudingcr,  A.,  1926,  841). — Distillation  of  pale 
crepe  rubber  at  atmospheric  pressure  (a)  alone,  and 
(i b )  in  presence  of  magnesium  (10%),  which  increases 
the  proportion  of  aromatic  products,  gives  an  oil  (A) 
from  which,  in  addition  to  a  substantial  amount  of 
polymerised  material,  the  following  fractions  were 
obtained  :  y« methyl- A*-butene  [%  of  A  :  (a)  0*04, 
(6)  0*2] ;  p»mcthyl-Aa-butene  [(a)  0*04,  (6)  0*2]; 
isoprcnc  [(a)  and  (b)  10*0];  p -methyl- A^-butae 

[(a)  0*04,  ( b )  0*2];  a  p-mefchylpentene  [(a)  0*06, 
(b)  0*3],  b.  p.  50—60°,  d  0*730,  n  1*4117  (d?°  and  n*  in 
all  cases) ,  hydrogenated  to  p-metliylpentane ;  y-mcthyl- 
A^-pentene  [(a)  0*03,  (6)  0*15] ;  an  impure  diene 
[(a)  0*03,  (6)  0*15],  b.  p.  76—79°,  d  0*742,  n  1*4346, 
hydrogenated  to  y-raethyl-A^-pcntbne,  possibly 
y-metliyl- A^-pentadiene ;  benzene  [(a)  0*005,  (6)  0*1]; 
an  impure  ( ?)  y-mcthylhexcne  [(a)  0*03,  (6)  0*15],  b.p, 
93 — 95°,  d  0*744,  n  1*422,  hydrogenated  to  a  (?) 
y-methylhoxane,  b.  p.  92 — 95°,  d  0*723,  n  1*4032,  which 
contains  methylcyciohexane ;  A3-  [(a)  0*01,  (6)  0*1]* 
A2-,  and  A1-  [(a)  0*1,  (b)  1*0],  -tetr&hydrotolucncs ;  an 
impure  p-methylheptene  [(a)  0*02,  (b)  0*1],  b.  p.  109— 
110°,  d  0*783,  n  1*4413,  hydrogenated  to  impure  iso- 
octane;  toluene  [(a)  0*05,  (6)  1*0];  fractions,  b,  p. 
121—122°  and  b.  p.  124—125°  [(a)  0*04,  (b)  0*2], 
hydrogenated  to  impure  Lsooetane,  probably  mainly 
mixtures  of  p-methylheptenes ;  a  diliydro-ru -xylene 
[(a)  0*1,  (6)  1*01],  b.  p.  129—130°,  d  0*795,  n  1*4451, 
probably  the  A1 34someride ;  m-  [(a)  0*05,  ( b )  1*0], 
hut  no  o-  or  ^-xylenes ;  A1-  or  A3-p-ethyltcfcrahydro- 
toluene  [(a)  0*08,  (b)  0*8],  b.  p.  144—145°,  d  0*813, 
n  1*4529;  a  dicyelic  terpene  [(a)  0*04,  (5)  0*8],  b.  p« 
158 — 159°,  d  0*834,  n  1*4665,  possibly  isomeric  with 
tkujcne,  and  hydrogenated  to  a  product,  b.  p.  158 — 
161°,  d  0*813,  n  1*4498,  apparently  identical  with 
thujano ;  p-ethyltolucnc  [(«)  0*04,  (6)  0*8] ;  a  mono¬ 
cyclic  substance,  C10Hlg,  b.  p.  162 — 163°,  d  0*S28, 
n  1*46,  obtained  only  in  presence  of  magnesium  and 
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hydrogenated  to  a  compound ,  C10H.,0>  h.  p.  162 — 164°, 
d  0791,  n  1*4407;  a  product,  b.  p.  162 — 163s, 
d  0*8105,  ft  1*456,  obtained  in  absence  of  magnesium, 
probably  a  mixture  of  dimefchyloctadienes,  and, 
finally,  dipentene  [(a)  and  (h)  20*0}.  Myrccne,  a 
terpene,  b.  p.  168 — 169°,  and  dimethylbutadiene  were 
not  detected.  The  carbon  skeletons  of  all  the  above 
products  except  benzene  are  derivable  from  fragments 
of  Staudingeris  formula  for  rubber.  The  proportions 
in  which  they  occur  throw  light  on  the  relative  ease  of 
scission  of  the  linkings  in  the  rubber  molecule  and  on 
the  laws  governing  the  transformation  of  the  primary 
scission  products  into  stable  molecules. 

EL  E.  F.  Notion. 

Action  of  alcoholic  hydrochloric  acid  on 
diphenylmethyltetrahydropyrone.  H.  Ryan  and 
J.  J.  Lennon  (ScL  Proc.  Roy.  DubL  Soc.,  1928,  19, 
121 — 124;  ef.  A.,  1925,  i,  1282).— Treatment  of 
%:  6-diphenyl-3-methylpyran  (I)  with  dry  alcoholic 
hydrogen  chloride  at  15°  affords  a  product  from  which 
3 : 4-diphenyL2-methyl-A3*c//cfopentenone  (II)  has 
been  isolated  (cf.  Japp  and  Maitland,  J.C.S.,  1904,  85, 
1488).  The  conversion,  with  benzaldebyde  and 
alcoholic  hydrochloric  acid,  of  (I)  into  3  :  4-diphenyl- 
2-benzylidene-5-methyl-A3-cydopentenone  (III)  re¬ 
corded  by  Ryan  and  Devine  (A.,  1916,  i,  654)  therefore 
proceeds  by  way  of  II.  An  account  of  the  direct 
conversion  of  y-benzylideneinethyl  ethyl  ketono  into 
III  with  benzaldebyde  in  concentrated  alcoholic 
hydrochloric  acid  solution  is  given,  and  an  improved 
preparation  of  I  is  described.  C.  W.  Siioppee. 

Synthesis  of  5:7:2":  4'-tetrahydroxyflavone 
and  of  7  :  2"  :  ¥  :  6'-tetrahydroxyflavone.  N.  M. 
Oulltnank,  J.  Algae,  and  H.  Ryan  (Sei.  Proc.  Roy. 
DubL  Soc.,  1928,  19,  77 — 83). — Phloroaeetophenone 
i :  6-dimethyl  ether  condenses  with  methyl  2  :  4-di- 
methoxybenzoate  in  presence  of  sodium  at  150 — 160° 
to  give  2-hydroxy  A  :  6  :  2f :  -tetramelhoxybenzoyl- 
wbphenone  (I),  m.  p.  151°,  converted  by  brief 
treatment  with  hydriodic  acid  (d  1*7)  into  5  :  7  :  2*  :  4'- 
tdramelhoxyflavone ,  m.  p.  186°.  Demethylafion  by 
hydriodic  acid  (d  1*94)  affords  5:7:2':  4 '-tetra- 
hydroxj/Jlavonc,  darkens  at  270°,  chars  at  300°.  This 
substance  closely  resembles  natural  lotoflavin  and  is 
also  obtained  directly  from  I  under  similar  conditions. 
Condensation  of  phloroaeetophenone  2:4: 6-tri- 
njethyl  ether  with  methyl  2  : 4-dimethoxybenzoatc 
gives  2  :  4  :  6  :  2'  :  4'-pentamethoxybenzoylacelophen- 
on$  (II),  m.  p.  153°  {copper  derivative),  converted 
by  hydriodic  acid  (d  1*7)  into  7  :  2'  :  4' :  G'-tetra- 
mikoxyflavom,  m.  p.  171°,  demethylated  by  hydriodic 
acid  {d  1*94)  to  7  :  2'  :  4'  :  Q'-tetrahydroxyflavo?ie,  m.  p. 
240°  (decomp.)  {acetyl  derivative,  m.  p.  230°),  w'hich  is 
ako  obtained  directly  from  II  under  similar  con¬ 
ditions.  C.  W.  Shoppee. 

Naphthophenoxanthones.  A.  Pieroni  (Atti  R. 
Accad.  Lincei,  1929,  [vi],  9,  420 — 424).— The  general 
reactions  of  formation  of  xa  nth  ones  serve  for  the 
preparation  of  (3(3-  and  f3a-naphthophenoxanthones 
but  not  for  that  of  the  a^-isomeride,  possibly  owing  to 
the  readiness  with  which  the  a-carboxvl  is  eliminated. 
This  compound,  m.  p.  173°,  may,  however,  be  obtained 
by  heating  1 -benzoyl- p-naphthol  with  aluminium 
chloride  for  2  lirs.  at  150°.  T.  H.  Pope. 


Difurylethylene .  P.  F.  Bruins  (J.  Amer.  Chem. 
Soc.,  1929,  51,  1270 — 1271). — Polythiofurfuraldehyde 
(Lintner,  Z.  ges.  Brauw.,  1910, 15,  189),  precipitated 
by  acid  as  a  rubber-like  mass  from  3%  aqueous  furfur- 
aldehyde  saturated  with  hydrogen  sulphide,  is  con¬ 
verted  by  distillation  at  95 — 135°/10 — 15  mm.,  into 
18%  of  the  theoretical  of  s-di-2 -furnletJmlen e ,  m.  p. 
100°.  H.  E.  F.  Notion. 

Constitution  of  carthamin.  II.  (Miss)  C. 
Kuroda  (Proc.  Imp.  Acad.  Tokyo,  1929,  5,  82 — 85; 
see  this  vol.,  430). — Bv  heating  carthamin  with 
dilute  phosphoric  acid  and  extracting  with  ether, 
yellow,  crystalline  carthamidin,  CrH1206,H20,  m.  p. 
218°,  was  obtained,  accompanied  by  iso  carthamidin, 
in.  p.  238°.  From  these  were  prepared  a-,  p-,  and 
y-acetylcarthamidim,  m.  p.  158°,  143°,  and  179s, 
respectively,  and  acetylisocartkamidin,  m.  p.  180°. 
From  a  comparison  of  the  colour  (and  other)  reactions 
of  these  compounds  with  those  of  naringenin  and 
phloretin  it  was  deduced  that  probably  Lsocarthamin 
is  1:3:4: 4'-tetrahydroxychalkone-4-glucoside,  the 
qiiinonoid  form  of  this  being  carthamin ;  carthamidin 
is  1:3:4: 4'-tetrahydroxyflavanone  and  wocarth- 
amidin  1:2:3:  4' - tetrahydroxyflavanone. 

B.  W.  Anderson. 

Constitution  of  carthamidin.  III.  (Miss)  C. 
Kuroda  (Proc.  Imp.  Acad.  Tokyo,  1929,  5,  86).— 
Methylation  of  p-acetylcarthamidin  by  Freudenberg’s 
method  gave  a  substance  identical  with  2  :  3  :  4 :  6  : 4'- 
pentamelhoxychalkone,  m.  p.  112°,  as  proved  by  an 
independent  synthesis  of  the  latter,  thus  confirming 
the  formulae  suggested  (preceding  abstract). 

B.  W.  Anderson* 

Pyrrolines  from  y-chloropropyl-  and  ci/clo- 
propyl  ketimines.  J.  B.  Clone  (J.  Amer.  Chem. 
Soc.,  1929,  51,  1174 — 1187).- — Magnesium  phenyl 
bromide  and  y-chlorobutyronitrile  in  ether  give  the 
bromomagnesium  derivative  of  phenyl-y- chloropropyl- 
ketimine,  which  is  decomposed  by  ice  and  ammonium 
chloride  to  the  impure  helimine.  This  gives  an  impure 
hydrochloride,  m.p.  85 — S8°,  which  is  rapidly  hydrolysed 
by  water  at  0°  to  phenyl  y-chloropropyl  ketone,  b.  p. 
130 — 133°/4  mm.  (decomp.)  ( semicarbazone ,  m.  p. 
136 — 137°),  and  when  heated  rearranges  to  2-phenyl- 
pyrroline  hydrochloride.  This  is  also  formed  in  small 
yield  from  phenyl  y-chloropropyl  ketone  and  alcoholic 
ammonia  at  the  ordinary  temperature.  PhenylcycZo- 
propylketimine  (Bary,  A.,  1923,  i,  226)  {hydrochloride, 
m.  p.  104 — 105°,  with  immediate  isomerisation) 
changes  rapidly  at  200°,  or,  in  presence  of  a  trace  of 
hydrochloride,  at  lower  temperatures,  giving  mainly 
2-phenylpyrroline.  This  appears  to  be  a  general 
reaction  for  cydopropyl  and  cycfcbutyl  ketones. 
Similarly,  magnesium  ethyl  bromide  and  y-ehloro- 
butyronitrile  give  2-ethylpyrroline,  previously  de¬ 
scribed  as  cydopropylethylketimine  (de  Booser6,  A., 
1923,  i,  311).  This  has  now  been  obtained  in  an  impure 
state  from  magnesium  ethyl  bromide  and  cyano cyclo¬ 
propane.  It  does  not  appear  to  yield  2-ethylpyrroline 
at  185*,  but  its  hydrochloride,  m.  p.  101 — 103°,  passes 
at  130°  into  the  pyrroline  hydrochloride  and  is  readily 
hydrolysed  by  water  to  cyclopropyl  ethyl  ketone. 
Contrary  to  the  statement  of  de  Booserd,  2-ethyl¬ 
pyrroline  does  not  yield  with  alkali  cyclopropyl  ethyl 
ketone.  H.  E.  F.  Notton. 
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Substituted  aromatic  aldehydes  in  Hantzsch's 
pyridine  condensation.  I.  Methoxy-,  chloro-, 
and  hydroxy-Jbenzaldebydes .  L>  E.  Hinkel  and 
W.  R,  Madel  (J.C.S.,  1929,  750—754).— In  all  cases 
the  introduction  of  a  substituent  into  benzaldehydc 
lowers  the  yield  of  dihydropyridine  obtained  compared 
with  that  obtained  from  benzaldehyde  itself.  Apart 
from  the  observed  general  depressant  effect  the  results 
are  not  in  agreement  with  the  theory  of  alternate 
polarities,  but  appear  to  correspond  with  the  de¬ 
pressant  effects  of  substituents  on  the  affinity  of 
benzaldehyde  for  hydrogen  cyanide  (Lapworfch  and 
Manske,  A.,  1928,  1245).  The  abnormal  behaviour 
of  salieylaldehyde  is  attributed  to  co-ordination 
between  the  hydroxyl  and  the  aldehyde  group, 
whereby  the  typical  properties  of  each  radical  aro 
modified. 

The  following  derivatives  of  ethyl  4~phenyl-2  :  6-di- 
methylpyridine-3  :  5-dicarboxylate  are  described  (the 
substituent  being  in  the  phenyl  group  in  each  case)  : 
p«,  o~,  and  m-methoxy-,  m.  p,  50°,  65°,  and  82°, 
respectively  ;  p-,  o-,  and  m-chloro-,  m.  p.  68°,  62°,  and 
53°,  respectively ;  also  the  1  :  4-df%dro-derivatives 
of  these,  m,  p.  159°,  151°,  120°,  149°,  132°,  and  142°, 
respectively,  and  of  the  4'-p-  and  4  -  hydroxy  phenyl 

compounds,  m.  p.  227°  and  202°,  respectively.  With 
the  exception  of  derivatives  of  the  hydroxy-aldehydes, 
the  oxidation  of  the  dihydropyridines  proceeded 
normally  and  in  no  case  was  any  elimination  of 
phenyl  observed.  R.  J.  W.  Le  Fevre. 

2  ;  6-Dibromo-  and  2  ;  6-dichloro-pyridine-4- 
carboxylic  acids  and  some  derivatives.  W.  H. 
Levelt  and  J.  P.  Wibaut  (Rec.  trav.  china.,  1929, 48, 
466 — 47 3 ) . — Crude  2  :  §-dihydroxypyridine-4«carbox- 
ylic  acid  (I)  (Behmmnn  and  Hofmann,  A.,  1885, 
138)  is  converted  by  phosphoryl  chloride  at  200°  into 
a  mixture  of  2  : 6-dichloropyridine-4-carboxylie  acid 
(II),  m.  p.  208—209°  after  previous  sintering  [acid 
chloride  (HI),  b.  p.  243 — 246°/760  mm.,  m.  p.  25 — 27° ; 
amide,  m.  p.  207—208°  (lit.  200°)],  and  2  :  6 -dichloro- 
4 -cyanopyridine,  m.  p.  95*5-96-5°  (derived  from  the 
admixed  amide  of  I).  Hydrolysis  of  this  with  30% 
hydrochloric  acid  gives  II.  Treatment  of  I  with 
phosphoryl  bromide  at  170°  yields  2  :  6 •dibromo- 
pyridincA-carboxylic  acid  (IV),  m.  p.  184—185°  [acid 
chloride  (V),  b.  p.  160°/21  mm.,  m.  p.  9—11°;  amide, 
m.  p.  202— 204°],  together  with  2  :  Q-dibromoA-cyano* 
pyridine,  m.  p.  139—140°.  Thermal  decomposition  of 
the  silver  salt  of  IV  affords  2  :  6 -dibromopyridine,  m.  p. 
118—119°,  also  formed  in  small  amount,  together  with 
unchanged  material,  by  the  action  of  hydrogen  on  V 
in  presence  of  xylene  and  a  palladium-barium 
sulphate  catalyst.  Similar  treatment  of  III  with 
hydrogen  furnishes  a  small  amount  of  2  :  6-dichloro- 
pyridine  together  with  unchanged  material. 

H.  Burton. 

Picolide  of  M.  Seholtz  and  acetyl  derivatives  of 
indolizine  and  2-methylindolizine*  A.  E.  Tsobtt- 
schibabin  and  F.  N.  Stepanov  (Ber.,  1929,  62, 
[JB],  1068 — 1075). — 2-Methylindolizine,  prepared  by 
the  condensation  of  2-methylpyridine  with  chloro- 
acetone  and  distillation  of  the  product  with  steam  in 
the  presence  of  sodium  hydrogen  carbonate,  is  con¬ 
verted  by  anhydrous  sodium  acetate  and  boiling 


acetic  anhydride  into  1  ~acetyl-2-methylindolmne  (I), 
b.  p.  159 — 160°/7  mm.,  m.  p.  83°, 

.  WCEv™r>  in  which  the  ketonic  group  ean- 
\  JN'CAc-^  “i,K>  not  he  detected  by  phenylhydr- 
W  fl)  azine  or  hydroxylamine  under  the 

usual  conditions.  It  does  not  react  normally  with 
Grignard  reagents,  yielding  with  magnesium  ethyl 
bromide  a  compound,  b.  p.  95°/9  mm.,  m.  p.  59—60°, 
■with  the  composition  of  methylethylindolizine  (also 
obtained  by  reduction  of  the  acetyl  compound  with 
aluminium  amalgam).  The  acetyl  compound  is 
converted  by  acetic  anhydride  at  230—240°  into 
1  :  Z-diacelyl-2 *methylindolizine,  m,  p.  123°,  in  which 
the  presence  of  only  one  ketonic  group  is  readily 
established  [monophenylhydrazone,  m.  p.  210°  (de¬ 
comp.)]  ;  it  is  converted  by  25%  sulphuric  acid  into 
2-methylindolizine.  1  -  Acetylindoiizine,  b.  p.  148— 
149°/9*5  mm,,  prepared  according  to  Scholtz  (A,, 
1912,  i,  385,  648 ;  1913,  i,  514),  is  converted  by  acetic 
anhydride  at  220—230°  into  picolide,  m.  p.  176°. 
The  complete  analogy  in  the  properties  of  the  acetyl 
derivatives  of  methylindolizine,  acetylindoiizine,  and 
picolide  leads  to  the  conclusion  that  the  last-named 
compound  is  1  :  3-diaeetylindolizine.  H.  Wren. 

Indoline  and  2-methyl -4  :  5  :  6  :  7-tetrahydro- 
indole.  G.  Plancher  (Ber.,  1929,  62,  [B],  1088— 
1089). — o-Dihydroindole  (cf.  Ferber,  this  vol.,  308)  has 
been  isolated  previously  by  the  author  (A.,  1 905, i,  611). 
2-Methyl-4  :  5  :  6  :  7 -tetrahy droindole  (cf.  von  Braun, 
A.,  1924,  i,  545)  has  been  obtained  by  Planeher  and 
Zambonini  from  ethyl  acetoacetate  and  2-chlorocycfo* 
hexanone  and  hydrolysis  followed  by  distillation  with 
lime  of  the  product.  H.  Wren. 

Additive  reaction  of  indolenines.  III.  Ketonic 
fission  of  acetoacetic  esters.  H.  Letfohs,  A. 
Heller,  and  A.  Hoffmann  (Ber.,  1929,  62,  [B\ 
871—881 ;  cf.  A.,  1925,  i,  1281 ;  1928,  528).-Ethyl 
aa-dibenzylacetoacetate,  m.  p.  57°,  undergoes  acid 
fission  when  treated  with  alkali,  whereas  it  is  converted 
by  a  mixture  of  glacial  acetic  acid  and  hydriodio  acid 
(d  T7)  at  115°  into  &s-dibenzylacetone,  b.  p.  186°/ 
10  mm.,  190 — 192°/15  mm,,  in  80%  yield ;  dibenzyl* 
aeetic  acid  does  not  appear  to  be  formed.  The 
semicar bazone,  m.  p.  153—154°,  oxime,  m.  p.  75 — 76°, 
and  unstable  phenylhydrazone,  m.  p.  86—87°,  of  the 
ketone  are  described.  The  crude  phenylhydrazone 
is  converted  by  zinc  chloride  in  anhydrous  alcohol  at 
100—120°  into  the  non-crystalline  2-meihyl-Z  : 3 *di- 
benzylindohnine  [picraie,  m.  p.  180—181°  (decomp.); 
hydrochloride,  m.  p,  180—182°].  The  free  base  is 
transformed  by  acetic  anhydride  and  sodium  acetate 
at  100°  into  IS-acetyl-Z  :  Z-diAenzyl&methyhmindaUm* 
m.  p.  96—97°,  not  affected  by  methyl  alcohol  at  10G* 
or  by  aqueous  ammonia  or  alkali.  Similarly,  with 
benzoic  anhydride  and  sodium  benzoate  the  base 
affords  JS-benzoyl-Z  :  %‘dibenzyl-2-methyleneindolin$> 
m,  p.  164°,  which  behaves  similarly  to  the  acetyl 
compound. 

Phenyl  isopropyl  ketone,  from  benzene  and  iso* 
butyryl  chloride,  is  converted  by  successive  treatment 
with  phenylhydrazine  and  zinc  chloride  into  non- 
crystalline  2~phenyl-3  :  Z-dimethylindolenim  (picraie , 
m,  p.  158 — 160°),  which  does  not  add  acetic  anhydride. 
With  benzoyl  chloride  and  sodium  carbonate  the  base 


ORGANIC  CHEMISTRY. 


705 


affords  1  -benzoyl-2-phenyl-3  :  3 -dimethylindo lin-2 - ol , 
m,  p,  138°  after  softening*  The  methiodide  of  the  base, 
m,  p.  203°,  is  converted  by  silver  carbonate  in  the 
presence  of  alcohol  into  2-phenyl- 1  :  3  :  3-trimcthyl- 
indolin-2-ol,  m.  p.  107—108°*  2-Phenyl- 3  : 3 -ai- 
methylindoline ,  m.  p.  93°,  its  hydrochloride,  m.  p.  193— 
194°,  nitrate ,  m.  p.  187°  (decomp.),  and  ace^yZ  deriv¬ 
ative,  m.  p.  82— 83%  are  described,  diethyl  iodide 
in  methyl  alcohol  at  100°  converts  2-phenyl-3  : 3-di- 
methylmdoline  into  a  substance,  C*7H19N,  m.  p.  88°, 
and  2-phenyl- 1  :  3  :  3 - trimethylindoline  methiodide. 

3  :  3-Dimethylindolenine ,  (C10HnN)3,  is  transformed 
by  acetic  anhydride  and  sodium,  acetate  at  100°  into 
0* :  l-diacetyl-3  :  3-dimeihylindoKn-2-olt  m.  p.  00—81°, 
converted  by  boiling  methyl  alcohol  into  1  -acetyl- 
2-metkovy~S  :  3 -dimethylindoline  and  by  boiling  90% 
acetic  acid  into  l-acetyl-3  :  3 -dimeihylhidoUn-2-ot,  m.  p. 
117 — 118°.  Methyl-alcoholic  ammonia  at  100°  con¬ 
verts  the  diacetyl  derivative  into  2-amino-l-acetrjl- 
3 :  3-dimcihylindoline,  m.  p.  78°  (picrate,  m.  p.  159— 
161°).  02 ;  l-Dibenzoyl-3  : 3-dimethylindolin-2 -ol,  m,  p. 
147— 14S°,  1  -benzoyl-2-methoxy-3  :  3 -dimethylindoline, 
m.  p.  71—' 72%  l-benzoyl-3  :  3-dimethylindolin-2-ol, 
m,  p.  202—204°,  and  2-amino- l-benzoyl-3  :  3 -dimethyl- 
mdolim,  m.  p.  115 — 117°  (picrate,  m,  p.  191—194° 
after  softening),  arc  described.  The  indolenine, 
(C|0H1  jIST)3,  could  not  be  caused  to  add  phthalie 
anhydride  or  phenylhydrazine.  H.  Ween. 

5 : 8-Dihydroxy-p-anthrapyridineqTiinone*  H. 
Raudnitz  [with  G.  Laube]  (Ber.}  1929,  62,  [B], 
938 — 939). — Comparison  of  the  absorption  spectra 
of  p-  and  a-anthrapyridinequinones  shows  that  the 
maxima  of  the  bands  lie  more  towards  the  red  end  with 
the  p-  than  with  the  a-oompound.  Treatment  of 
einehomeronie  anhydride  and  quinol  with  a  mixture 
of  sodium  and  aluminium  chlorides  at  180 — 200° 
affords  5  ;  B-dihydroxy-^-anihrapyridineqmnom,  m.  p. 
211°  {sodium  salt).  5  :  S-DtJiydroxy-Q  :  7-benzo-fi- 
snlhrapyridinequinone,  m.  p.  343°  (sodium  salt),  is 
derived  similarly  from  1  :  4-dihydroxy  naphthalene. 

H.  When. 

Diphenyl  derivatives  of  the  Kaufler  type,  and 
tbe  formation  of  dibenzoetdiazines.  R.  J.  W. 
Li  Kvbe  (J.C.S.,  1929,  733— 738) —The  malonyl- 
benzidine  of  Remfry  (ibid.,  1911,  99,  610)  is  shown  to 
contain  a  free  amino-group,  since  it  furnishes  a  salicyl- 
tdene  derivative,  m.  p.  298—300°,  and  a  sulphate ;  it 
^themiQv%pmbab\y4^-amino-4t-malonylamidodiphenyl. 
The  carbonyl-  and  thiocarfc  diyl-dianisidines  of  Starke 
(A.,  1899,  i,  589)  yield  salicylidene  derivatives  as  yellow, 
insoluble  powders ;  the  former  substance  is  best 
prepared  by  heating  1  mol.  of  o-tolidine  with  2  mols. 
of  carbamide,  and  can  also  be  obtained  by  mixing 
solutions  of  o-tolidine  hydrochloride  and  potassium 
oyanate;  it  has  therefore  the  structure  I  (R= 
ffl2!  X=0),  and  the  thio-compound  has  the  analogous 
structure  (with  X=S).  The  oxalylbenzidine  of 
Taussig  (A.,  1904,  i,  663)  does  not  react  with  salicyl- 
aldehyde  and  analysis  indicates  that  it  is  4  :  4* -diethyl- 

[R*cx-nh-c6h3Mc-]2  x<f 

oxamido- 3  :  3 '-dimelhyldiphenyl  (I ;  R=C02Et,  X=0) 
(cf.  A*,  1928,  283).  Attempted  repetition  of  the 


preparation  of  cycZof ormazyl  methyl  ketone  (Wedekind, 
A.,  1898,  i,  454)  proved  unsuccessful* 

2  :  2'-Diaminodiphenyl  (disaUcylidene  derivative, 
m.  p.  153 — 154°;  NIST -ihiocarbonyl  derivative,  m.  p* 
243°),  obtained  by  a  modification  of  the  method  of 
Ullmann  and  Bielecki  (A.,  1901,  i,  586),  condenses  with 
phenanthraquinone  in  acetic  acid  at  100°  to  yield 
13  :  14-  (oo'  -  diphenylylene)dibenzoct  -12:15-  diazine, 
m.  p.  268—269°  (II :  X=H),  and  with  chloro- 
2  : 4-dinitrobenzene  to  give  2  :  2f-di-(2ff  'Al,-dinitro- 
phenylamino)diphenyl,  m.  p.  177—178°,  together  with 
N-2' :  4 '-dinitrophenylcarbazole,  m.  p.  216 — 217°.  Re¬ 
petition  of  the  preparation  of  di-m-nitrodi-o-amino- 
diphenyl  (ef.  Tauber,  A.,  1892,  i,  480)  yields  a  product 
which  is  probably  a  mixture  of  5  :  5'-,  4  :  4'-,  and 
4 : 5'-dinitro-derivatives  together  with  a  little  of  3  :  3'- 
and  3  :  S'-compounds ;  attempts  to  obtain  diuitro- 
octdiazines  from  it  were  unsuccessful,  as  was  also  con¬ 
densation  of  2  :  2'-diaminodiphenyl  with  benzil-3  :  3'- 
disulphonic  acid  (cf.  Kafka,  A.,  1891,  i,  720).  Definite 
compounds  could  not  be  isolated  from  the  interaction 
of  2  :  2'-diaminodiphenyl  with  ethyl  malonate,  ethyl 
phthalate,  or  ethyl  oxalate.  2 : 2'-Diaeetamidodi- 
phenyl,  obtained  by  the  process  described  by  Brady 
and  McHugh  (J.C.S.,  1923,  123,  2047)  for  benzidine, 
is  converted  by  bromine  in  acetic  acid  at  90 — 100° 
into  5  :  S'-dibroma- 2  :  2' -diaeetamidodiphenyl ,  m.  p. 
266 — 267%  hydrolysed  by  sodium  hydroxide  to  5 :  5f-di- 
bromo-2  :  2 ' -diam inodiphenyl ,  m.  p.  140 — 141°  (di- 
salicylidene  derivative,  m.  p.  263 — 265°),  which 
condenses  with  phenanthraquinone  to  yield  3  :  8 -di- 
bromo- 13  :  14-(oo' -diphenylylene)dibenzoct  - 12  :  15  -di¬ 
azine  (II  :  X=^Br),  m.  p.  above  280°.  By  contrast, 
4  :  4tr -dibromo-2  :  2* -diam inodiph enyl,  m.  p.  192 — 194° 
(disaUcylidene  derivative,  m.  p.  210 — 211°),  obtained 
by  reducing  4:4'-  dibromo  -2:2'-  dinitrodiphenyl 
(Ullmann  and  Bielecki,  be.  ciL)  with  iron  and  water  at 
100°,  does  not  yield  an  oetdiazine  under  similar 
conditions.  The  following  esters,  prepared  by  heating 
the  appropriate  hydroxy-compound  with  diphenic 
anhydride  at  160°,  are  described  :  benzyl  hydrogen 
dipkenate,  m.  p.  112 — 113°;  ot -naphthyl  hydrogen 
diphenate,  m.  p.  202 — 203°,  and  ^-naphthyl  hydrogen 
dipkenate,  m.  p.  178 — 179°.  C.  W.  Shopper. 

aa'-Dipyrryl-pentadione  and  -butadione.  T.  N. 
Godnev  and  N.  A.  Naeyschkin  (J.  pr.  Chem.,  1929, 
[ii],  121,  369 — 373). — By  the  action  of  magnesium 
pyrryl  iodide  on  ethyl  succinate  is  obtained  s-di- 
pyrroylethane  (2  :  2'dipyrrylgly- 
oxal)  (Oddo  and  Dainotti,  A., 
1912,  i,  721)  together  with  a 
substance  to  which  the  annexed 
formula  is  assigned.  Similarly, 
with  ethyl  glutarate  is  obtained 

. -  s  ay-dipyrroylpropane  (ccy-dipyrryl- 

oLy-diketopropane),  m.  p.  125°,  together  with  an  amor¬ 
phous  substance,  but  with  ethyl  malonate  only 
amorphous  products  could  be  obtained. 

J.  W.  Baker. 

Pyrimidines.  CV.  Test  for  thymine  and 
5-methylcytosine  in  presence  of  uracil  and 
cytosine,  H.  H.  Harkins  and  T.  B.  Johnson  (J. 
Amer.  Chem.  Soc.,  1929,  51,  1237—1242).—!  Mg.  of 
thymine  (prepared  by  an  improved  method)  or 
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5-methylcytosine  is  detected  by  the  formation  of 
acetylcarbinol  when  its  aqueous  solution  is  treated  with 
bromine,  boiled  to  remove  excess,  and  distilled  with 
barium  hydroxide  (cf.  Baudisch,  A.,  1918,  ii,  412 ; 
1925,  i,  1100).  Uracil  and  cytosine  do  not  give 
acetylcarbinol,  but  are  converted  into  the  highly 
characteristic  barium  dialuratc  (A.,  1907,  ii,  826). 

H.  E.  F.  Notton. 

Pyrimidines.  CVI.  Leuco-bases  of  dyes  con¬ 
taining  pyrimidine  rings.  T.  B.  Johnson  (J. 
Amer.  Chain.  Soe.,  1929,  51,  1274— 1276).— 2-Thio- 
4-aldehydothymino  (A.,  1916,  i,  756)  and  dimethyl- 
aniline  in  presence  of  zinc  chloride  at  100°  give  pp'- 
tetramethyldiaminodiphenyl-  2  -thio- 4  -  thyminyhneth  ane , 
in.  p.  212 — 214°.  2-Ethylthiol-4-aldehydothymino 
gives  similarly  pp'  *  tetramethyldiaminodiphenyl  -  2  - 
ethylthiolA4hyminylmethane>  m.  p.  218 — 219°,  and 
4-aldehydothymine  gives  pp ' - ietramethyldi am inodi - 
phenylA4hyminyhnethane>  m.  p.  197 — 19S°.  These 
are  oxidised  in  acid  solution  to  dyes  analogous  to 
malachite-green,  which  are  of  interest  as  bactericides. 

H.  E.  F.  Notton. 

Action  of  o-pbenylenediamines  on  dihydroxy- 
tartaric  acid.  F.  D.  Chattaway  and  W.  G. 
Humphrey  (J.C.S.,  1929,  645 — 651 ;  cf.  A.,  1894,  i, 
624). — Interaction  of  sodium  dihydroxy  tartrate  and 
o-phenylenediamine  in  aqueous  solution  at  90°  for 
0*5  hr.,  followed  by  addition  of  1  mol.  of  hydrochloric 
acid  affords  quinozaline- 2  :  3 -dicar  boxy -o-phe?iyle?ie- 
diamide  (I),  m.  p.  184°  (decomp.),  readily  soluble  in 
sodium  hydroxide  solution  and  precipitated  unchanged, 
and  decomposing  on  attempted  acetylation  or  benzoyl  - 
ation ;  I  dissolves  in  hot  dilute  hydrochloric  acid 
(1  : 50),  but  on  cooling  the  o-pkenylenediamine  salt 
(II)  of  quinoxaline-2  :  3-dicarboxylic  acid,  m.  p.  186° 
(decomp.),  separates,  whilst  if  hot  concentrated  hydro¬ 
chloric  acid  (1  :  1)  is  employed  quinoxaline- 2  :  3-di¬ 
carboxylic  acid  (HI),  m.  p.  190°  (decomp.)  [dihydrate 
(loses  2H20  at  110°);  ethyl  ester,  m.  p.  83°;  ammon¬ 
ium  salt,  in.  p.  220 — 230°  (decomp.)],  is  obtained  on 
cooling ;  III  condenses  readily  with  o-phenylenedi¬ 
amine  in  aqueous  or  in  alcoholic  solution  to  yield  II. 
When  treated  with  acetic  anhydride,  III  affords 
quinoxaline- 2  :  3-dicarboxylic  anhydride  j  m.  p.  250 — 
260°  (decomp.),  converted  by  treatment  with  dry 
ammonia  in  benzeno  suspension  into  the  ammonium 
salt  of  quinoxaline-2 :  3-dicarboxylamic  acid,  which 
by  acidification  yields  quinoxaline-2  :  3-dicarboxylamic 
acidj  m.  p.  190 — 195°  (decomp.)  (compound  -flAcOH), 
with  conversion  into  quinoxalincdicarboxylimide ,  m.  p. 
260°  (decomp.)  [acetyl  derivative,  m.  p.  220°  (decomp.)]. 
When  heated  above  its  m.  p.  IH  decomposes  and  gives 
a  10%  yield  of  quinoxaline,  m.  p.  27°,  b.  p.  225 — 226° 
[tetrachloro iodide ,  m.  p.  125 — 130°  (decomp.)] ;  the 
yield  may  be  increased  to  30%  by  using  the  ammonium 
salt  of  III  at  220 — 240°.  Oxidation  of  III  with  2% 
potassium  permanganate  at  100°  affords  dipotassium 
diliydrogen  pyrazinetetracarboxylate,  converted  by  20% 
hydrochloric  acid  into  pyrazineletracarboxylic  acidj 
m.  p.  205°  (decomp.)  (dihydrate ;  tetraethyl  ester,  m.  p. 
104°). 

p-Chloro-o-phenylenediamine  reacts  with  sodium 
dihydroxytartrate  in  a  similar  manner  to  yield  the 
following  compounds,  which  oxhibit  reactions 
analogous  to  those  above :  ( l-chloroquinoxaline - 


2  :  3-dicarboxy-p-chloro«o~phenylenediamidej  m.  p.  207° 
(decomp.) ;  p -chlorophenylenediamine  salt  of  6-chloro* 
quinoxaline-3  : 2-dicarboxylic  acid,  m.  p.  205°  (de- 
comp.)  ;  Q-chloroquinoxaline- 2  :  3-dicarboxylic  acidj 
m.  p.  175°  (decomp.)  [diliydrate  (loses  2H20  at  110°); 
anhydride,  m.  p.  235 — 240°  (decomp.) ;  ethyl  hydrogen 
ester,  m,  p.  159°;  ethyl  ester,  m.  p.  60°;  ammonium 
salt,  m.  p.  215—225°  (decomp.)],  which  at  190°  passes 
into  Q-chloroquinoxaline ,  m.  p.  60°  (yield  20%);  an 
improved  yield  is  obtained  by  employing  the  ammon¬ 
ium  salt. 

p-Bromo-o-phenylenediamino  and  sodium  dihydr¬ 
oxytartrate  yield  a  corresponding  series  of  compounds : 
6 - 6 romoqu inoxalinc-2  :  3-dicarboxy-p  -  bromo  -  o  -  phenyl- 
enediamide,  m.  p.  198°  (decomp.);  p - b romophenylen e- 
diamine  salt  of  6-bromoquinoxaline-2  ;  3-dicarboxylic 
acid,  in.  p.  199°  (decomp.) ;  6-bromoquinoxaline* 
2  :  3-dicarboxylic  acidj  ru.  p.  172°  (decomp.)  [dihydrale 
(loses  2H20  at  110°);  a nhydridCj  m.  p,  235 — 245° 
(deeomp.f;  ethyl  hydrogen  ester,  m.  p.  161°;  ethyl 
ester,  b.  p.  69°;  ammonium  salt,  m.  p.  235 — 240° 
(deeomp.)];  Q-bromoquinoxaline,  m.  p.  56°. 

Both  6-chloro-  and  6 -bromo -quinoxaline-2  :  3-di¬ 
carboxylic  acids  yield  pyrazinetetracarboxylic  acid 
when  oxidised  with  2%  potassium  permanganate  at 
100°.  C.  W.  Shoppee, 

Acridine.  IV.  Formation  of  diacridyl  deriv¬ 
atives  from  AT-methylacridone.  K.  Lehmstedt 
and  H.  Hunbertmark  (Ber.,  1929,  62,  [jB],  1065— 
1067  ;  cf.  this  vol.,  454), — 10-Mothylacridine  is  reduced 
by  zinc  dust  in  boiling  glacial  acetic  acid  to  10  :  10'41- 

methyl -5: 5# -diacridine,  jTn  Me<^  ®  J  ,  converted 

by  hot  dilute  nitric  acid  into  dimethyldiacridyUnm 
nitrate.  Treatment  of  the  salt  with  sodium  hydroxide 

precipitates  the  carbinol  base ,  *>C(0H^, 

m.  p.  abovo  300°,  wdiich,  with  potassium  iodide,  aiords 
10  :  lO'-dimethyldiacridylium  iodide  (cf.  Decker  and 
Dunant,  A.,  1909,  i,  433).  The  course  of  the  action 
assumed  by  the  latter  authors  thus  receives  con¬ 
firmation  (cf.  Ehrlich  and  Benda,  A.,  1913,  i,  904). 
Diacridyl  (Decker  and  Dunant,  loc,  cii.)  is  conveniently 
prepared  from  o-chloroacridinc  and  copper  powder  at 
140°.  H.  Wren. 

Manufacture  of  pharmaceutical  products 
[quinazolines].  I.  G.  Farbeninb.  A.-G. — See  B., 
1929,  377. 

Polymerisation  of  pyrrole.  A.  K.  Pusov 
(Ukraine Chem.  J.,  1928,  3 [Sci.], 47 1—475, 477—480). 
— Tripyrrole  is  formed  by  the  action  at  100°  of 
aqueous  ethylene  oxide  on  pyrrole.  The  catalytic 
agent  is  glycol  formed  from  ethylene  oxide  during  the 
reaction,  since  anhydrous  ethyleno  oxide  or  water 
alone  has  no  polymerising  action.  Aqueous  trimethyl- 
ethylene  oxide  has  a  similar,  although  feebler  reaction. 

Glycerol  has  a  more  intense  polymerising  action  than 
ethylene  glycol  on  pyrrole,  whilst  mannitol,  erythritol, 
and  dextrose  have  no  action  in  this  respect.  A 
condensation  product,  m.  p.  190°,  is,  however,  formed 
in  the  reaction  with  dextrose.  A  resinous  product  is 
obtained  in  the  reaction  between  pyrrole  and  acet¬ 
aldehyde.  R.  Truszkowski. 
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Stability  of  diazonium  salts  of  the  triazole 
series.  J.  Reilly  and  D.  Madden  (J.C.S.,  1929, 
815 — 816). — The  velocity  of  decomposition  of  triazole 
diazonium  salts  has  been  measured ;  the  reaction  is 
more  rapid  than  in  the  pyrazole  and  pyrazolone  series, 
and  does  not  follow  the  ummolecular  law.  Substitution 
of  alkyl  groups  in  the  3  position  confers  increased 
stability  in  the  sequence  tsobutyl>Pr£>Et>Me>H, 
whilst  the  naturo  of  the  anion  and  the  amount  of  acid 
present  also  influence  the  decomposition  velocity; 
thus  the  nitrates  aro  more  stable  than  the  chlorides. 
The  following  are  described  :  5-amino  Methyl-1  :  2  : 4- 
Iriazole,  m.  p.  152°  (nitrate,  m.  p.  167°) ;  3 -ethyl- 
1:2:  44riazole‘5-azo-§~naphihylamine,  m.  p.  259°, 

naphihol ,  in.  p.  180 — 181°,  and  -acetylacetone,  m.  p. 
236° ;  5  -  diazo  -  3  -  ethyl  - 1  :  2  :  4- triazole  chloroaurate ; 
&amino-&4mbutyl~l  :  2  ;  k-triazolc  nitrate,  m.  p.  171°. 

C.  W.  Shoppee. 

1:3: 4-Oxdiazines.  IV.  J.  van  Alphen  (Ree. 
trav.  chim.,  1929,  48,  417 — 421). — Chloroacetyl 
chloride  reacts  with  benzoylhydrazine  in  benzene 
solution,  forming  $-benzoyl-<x-cJdoroacetylhydrazinc, 
m.  p,  165°,  which  when  treated  with  potassium 
carbonate  in  acetone  yields  A2-5 -Jeeto-2 -phenyl- 1  :  3  :  4- 
oxdiazine,  m.  p.  161°.  Diphenylchloroacetyl  chloride 
(1  mol.)  and  benzoylhydrazine  (3  mols.)  give  $-henzoyl- 
<t‘($'benzoylhydrazino)diphenylacclylhydrazine,  m.  p. 
217°,  but  with  1*35  mols.  of  the  hydrazine,  A2-54*do* 
2:6:  %-lriphcnyl-\  :  3  :  4 -oxdiazine,  m.  p.  185°,  is 
obtained.  $-Cinnamoyl-<x-chloroacetylhydrazine,  m.  p. 
185°,  furnishes  &~-o-keto-2-styryl-l  :  3  :  4 -oxdiazine, 
m.  p.  about  190°  after  sintering  at  174°  The 
2-phenyl  derivative  is  hydrolysed  by  10%  aqueous- 
alcoholic  sulphuric  acid  to  hydrazine,  whilst  the 
other  oxdiazines  are  unaffected.  The  presence  of  two 
phenyl  groups  in  positions  2  and  4  of  the  oxdiazine 
ring  is  necessary  to  prevent  fission  (cf.  this  vol., 
334).  H.  Burton. 

1 :  3-Ditkio-5-azine  (f  or  mo  tkialdine ) .  T.  G. 
Levi  (Atti  R.  Accad.  Lincei,  1929,  [vi],  9,  424 — 
427;  cf.  A.,  1924,  i,  964).— 2  : 4 ;  6-Trimethyl- 
1 : 3-ditkio-5-azine  (2:4:  6 -  trimethyl tliiof or maldine ) 
may  be  readily  prepared  by  the  action  of  ammonium 
sulphide  on  acetaldehyde.  Similarly,  thioformaldine , 

decomp.  75 — 90°,  m.  p.  115°,  is 

formed,  together  with  trithioformaldehyde,  by  treating 
aqueous  formaldehyde  with  sulphur  or  preferably 
with  ammonium  hydrogen  sulphide.  Thioformaldine, 
which  may  also  be  obtained  by  saturating  an  am- 
momacal  solution  of  trioxymethylene  with  hydrogen 
sulphide,  gives  silver  sulphide  when  treated  with 
aqueous  silver  nitrate,  and  is  decomposed  by  hot 
concentrated  hydrochloric  acid,  yielding  trithio¬ 
formaldehyde,  formaldehyde,  and  ammonium  chloride. 

T.  H.  Pope. 

Caffemo -salicylic  acid ;  a  molecular  com¬ 
pound.  N.  Schookl  (Pharm.  Weekblad,  1929,  66, 
317 — 358). — Following  the  preparation  of  the  acid 
from  molecular  proportions  of  caffeine  and  salicylic 
acid  (Schoorl  and  Iiegenbogen,  ibid,,  1924,  34)  the 
sodium  salt  C.H10O2N4,C7H5O3Na,5H2q  has  been  pre¬ 
pared  by  dissolving  the  theoretical  quantities  of  caffeine 
and  sodium  salicylate  in  hot  water,  and  allowing  to 


crystallise.  The  salt  loses  its  water  of  crystallisation 
slowly  on  the  water-bath  or  in  a  vacuum. 

S.  I.  Levy. 

Carnegine.  E.  Spath  [in  part  with  J.  Passl] 
(Rer.,  1929,  62,  [B],  1021—1024;  cf.  Heyl,  this  vol., 
201). — N -Acetylhomo veratrylamine  is  converted  by 
phosphoric  oxide  in  toluene  into  6  :  7 -dimethoxy- 1  - 
methyl-3  : 4-dihydroisoquinoline,  transformed  by 
methyl  iodide  at  100°  into  the  corresponding  meth- 
iodide ,  m.  p.  176 — 178°  (vac.)  [trihydrale,  m.  p.  100 — 
102°].  Reduction  of  the  hydrate  with  tin  and  hydro¬ 
chloric  acid  affords  5  :  5-dimethoxy-l  :  2 -dimethyl- 
1:2:3: 44etrahydrowoquinoline,  as  a  colourless, 
viscous  oil,  b.  p.  170°  (bath  temp.)/l  mm.,  in  which 
the  position  of  the  methoxyl  groups  is  established  by 
the  formation  of  m-hemipinic  acid  on  oxidation.  The 
identity  of  the  synthetic  base  with  carnegine  is 
established  by  direct  comparison  of  the  hydrochlorides, 
m.  p.  210 — 211°,  picraie,  m.  p.  212 — 213°  (decomp.), 
2:4:  $4rinitro-m4olyloxide,  m.  p.  169— 170°,  and 
methiodide ,  m.  p.  210 — 211°  (vac.).  H.  Wren. 

Alkaloids  of  Angostura  bark.  J.  Troger 
(Pharm.  Zentr.,  1929,  70,  213—222,  229—239,  245— 
252). — -A  critical  survey  of  previous  work. 

S.  Coffey. 

Synthesis  of  eoptisine.  E.  Spath  and  R. 
Posega  (Ber.,  1929, 62,  [B],  1029 — 1033 ;  cf.  Kitasato, 
A.,  1926,  1160). — Palmatine  chloride  is  hydrolysed 
with  fuming  hydrochloric  acid  at  140°  and  the 
product  is  treated  in  an  atmosphere  of  hydrogen  with 
an  excess  of  methylene  iodide  and  alcoholic  sodium 
ethoxide  and  then  reduced  with  zinc  dust  in  acid 
solution ;  small  amounts  of  an  amorphous,  tertiary 
base,  which  does  not  contain  tetrahydroeoptisine,  are 
thus  obtained;  replacement  of  methylene  iodide  by 
methylene  sulphate  effects  no  improvement.  Small 
amounts  of  tetrahydroeoptisine,  m.  p.  228 — 229° 
(vac.)  (cf.  loc.  cit.),  are  obtained  by  heating  tetra- 
hydropalmatine  with  fuming  hydrochloric  acid  and 
treatment  of  the  product  with  methylene  chloride  and 
sodium  methoxide  under  definite  conditions.  Proto¬ 
pine  is  converted  by  sodium  amalgam  into  the  corre¬ 
sponding  earbinol  base  and  thence  by  evaporation  of 
the  solution  in  hydrochloric  acid  into  a  quaternary 
salt  from  which  tetrahydroeoptisine  is  derived  by 
distillation  in  a  high  vacuum.  Incidentally  to  their 
synthesis  of  protopine,  Haworth  and  Perldn  have 
prepared  a  base,  m,  p.  219°,  of  the  constitution  of 
tetrahydroeoptisine  which  they  describe  as  2  : 3  :  9  : 10- 
dimethylenedioxytetrahydroprotoberberine. 

H.  Wren. 

Micro  chemical  reactions  of  physostigmine. 
M.  Wagenaar  (Pharm.  Weekblad,  1929,  66,  381 — 
3S2). — Tho  reactions  with  sodium  salicylate  and  gold 
bromide  are  described ;  the  former  will  detect  10  mg. 
at  a  dilution  of  1  :  200  and  the  latter  5  mg.  at  a 
dilution  of  1  :  500.  S.  I.  Levy. 

Acids  obtained  from  brucine  by  oxidation  with 
chromic  acid.  H.  Wieland  and  W.  Munster 
(Annalen,  1929, 469, 216 — 224).— Oxidation  of  brucine 
with  chromic  acid  in  dilute  sulphuric  acid  solution  first 
at  60 — 70°  and  then  at  100°  gives  two  monobasic  acids, 
(a)  C17H2206N2  (+5ELO),  darkens  at  250—280*,  not 
melted  at  345*,  [afg  +49*2°  in  water  (hydrochloride, 
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m,  p.  above  320° ;  hydrobromide  ;  hydriodide  ;  chloro- 
plaiinate),  and  (6)  C16H20O4N2  (+2  or  4H20),  m.  p, 
311°  (decomp.)  after  darkening  at  250°  and  sintering 
at  307°,  [x]w  —116*3°  in  water  {hydrobromide,  decomp. 
286° ;  chloroplatinate).  This  last  substance  is  identical 
with  the  acid,  C16H1804M2,  described  by  Hanssen  (A., 
1885,  276,  1146),  and  is  formed  by  degradation  of  the 
benzene  nucleus.  The  original  double  linking  is 
unaffected.  H.  Burton. 

Determination  of  brucine  as  silicotungstate 
and  analysis  of  nux  vomica.  B.  Exjatsohkina 
and  M.  Strugadski  (Arch.  Pharm.,  1929,  267,  177— 
192).— Stuber  and  Kljatsehkina  (A.,  1928, 532)  showed 
that  the  composition  of  strychnine  silicotungstate 
depended  on  the  conditions  of  precipitation.  It  is 
now  found  that  brucine  silicotungstate  is  similarly  of 
variable  composition.  When  it  is  precipitated  from 
neutral  solution  the  molecular  ratio  of  base  to  complex 
acid  is  as  high  as  4  :  1 ;  this  ratio  falls  with  increase  in 
the  acid  (hydrochloric  or  nitric,  but  not  acetic)  con¬ 
centration  of  the  solution,  until  in  20%  hydrochloric 
acid  it  becomes  1*5:1.  The  ratio  is  also  lowered  when 
the  solution  contains  salts  of  strong  electrolytes  or  an 
excess  of  the  precipitant,  and  it  is  further  dependent 
on  the  temperature  of  precipitation.  Precipitates 
with  high  ratio,  as  from  neutral  solution,  are  colloidal 
in  nature.  The  precipitate,  however,  always  has  the 
same  composition  when  the  conditions  of  precipit¬ 
ation  are  the  same.  It  is  recommended  that  the 
precipitation  be  carried  out  at  the  ordinary  temper¬ 
ature,  in  1%  hydrochloric  acid,  and  that  the  exact 
amount  of  precipitant  to  use  be  determined  by  a 
preliminary  series  of  titrations,  in  which  the  filtrates 
are  tested  for  alkaloid  or  siiicotungstie  acid.  The 
precipitate  will  then  have  the  composition :  3*5 

(brucine)  .  12W03,Si02,2H20  +  8HsO.  Strychnine 
yields  under  the  same  conditions  a  precipitate  of 
similar  composition,  so  that  the  conversion  factors 
(weight  of  ash  :  weight  of  alkaloid)  become  0*4849  and 
0*411,  respectively.  Brucine  can  be  detected  at  a 
concentration  of  1  in  160,000  and  strychnine  at  a 
concentration  of  1  in  220,000  by  this  method.  Details 
are  given  for  analysing  nux  vomica  both  gravimetric- 
ally  and  vohimetrieally.  W.  A.  Silvester. 

Synthesis  of  r-corydalme,  E.  Spath  and  E. 
Kruta  (Rer„  1929,  62,  [B\  1024— 1029).— Papaverine 
is  converted  by  40%  aqueous  formaldehyde  at  125° 
into  methy lenepapaverine ,  m.  p,  154—155°,  hydro¬ 
genated  in  presence  of  palladised  charcoal  to  methyl- 
papaverine,  m,  p,  154°.  Reduction  of  the  last-named 
compound  at  a  lead  cathode  gives  methyltetrahydro- 
papaverine,  (C21H2704N)2,H20,  m.  p.  93 — 95° 
(decomp.)  (also  anhydrous) ;  the  corresponding  picrate 
has  m.  p.  215 — 216°  (vac.,  decomp.).  Treatment  of 
the  bases  with  fuming  hydrochloric  acid  at  150 — 155° 
causes  complete  hydrolysis  of  the  methoxyl  groups 
and  production  of  the  hydrochloride ,  C17H20Q4NCI, 
m.  p.  238 — 240°  (also  monohydrate ),  This*  is  con¬ 
densed.  with  formaldehyde  and  the  free  base  so  pro¬ 
duced  is  treated  in  methyl  alcohol  with  diazomethane. 
The  mixture  of  methylated  products  gives  10%  of 
mesocorydaline  when  crystallised  from  ether  at  0°. 
Separation  of  the  remaining  material  into  its  com¬ 
ponents  could  not  be  effected  by  fractional  extraction 


with  hydrochloric  acid,  crystallisation,  or  by  means  of 
salts.  Separation  of  tertiary  bases  of  the  type  of 
tetrahydropalmatino  from  other  bases  is  effected  by 
treatment  with  alcoholic  iodine,  giving  yellow 
quaternary  iodides  which  are  transformed  into  the 
more  readily  separable  tetrahydro -compounds  by  zinc 
and  acetic  acid.  Fractional  precipitation  of  the  acid 
solution  of  these  bases  by  potassium  bromide  yields 
precipitates  from  which  ?- corydaline  can  be  extracted 
in  small  amount.  H.  Week* 

Hew  strychnos  alkaloid  [voraicine],  L  H, 
Wieland  and  G.  Oertel  (Annalen,  1929,  469,  193 — 
215). — A  new  alkaloid  has  been  obtained  as  a  by¬ 
product  in  the  isolation  of  strychnine  and  is  named 
vomicine  (I),  C22H2404N2,  m.  p.  282°,  [a]g  +80*4®  in 
alcohol  [monohijdrochlortde  (II),  m.  p.  245°  (decomp.) 
after  darkening  and  sintering  at  210—215°;  benzoyl 
derivative  hydrochloride,  m.  p.  182°  after  darkening  at 
173°].  When  heated  with  20%  methyl- alcoholic 
potassium  hydroxide  solution  in  absence  of  oxygen,  I 
yields  vomicinic  acid  (III),  022H2G05M2s  sinters  at  164° 
with  loss  of  1  mol.  of  -water,  giving  I;  in  presence 
of  air  an  intense  green  solution  is  obtained  which 
gives  a  characteristic  permanganate  coloration  with 
oxidising  agents.  This  acid  yields  a  stable  hydro¬ 
chloride  in  the  cold,  but  in  the  hot  regenerates  I,  indic¬ 
ating  formation  of  a  lactam  grouping.  When  II  is 
treated  with  bromine  water  below  20°  a  perbromids 
is  produced  which  decomposes  into  bromovmnkm 
(IV),  m.  p.  306°  with  darkening ;  this  is  converted  as 
above  into  bromovomicinic  acid.  Methyl  iodide  has 
no  action  on  I  at  150°,  but  converts  III  in  alcoholic 
alkaline  solution  into  a  mixture  of  N -methylvomkinic 
mid,  m.  p,  254°  (hydrochloride,  m.  p.  above  320°),  and 
vomicinic  acid  betaine,  m.  p.  about  210°  after  sintering 
at  175°,  deeomp.  230°  (hydrochloride) .  The  methyl¬ 
ated  acid  is  unaffected  by  hot  hydrochloric  acid. 
With  methyl  sulphate  I  yields  an  additive  compound 
(1:1)  which  when  crystallised  from  water  loses  methyl 
alcohol  forming  a  methosulphate  [I+MeS04H],  m«  P* 
264°  (decomp.) ;  this  gives  the  hydriodide ,  m.  p.  260— 
270°  (decomp.),  of  I  with  aqueous  potassium  iodide. 
Reduction  of  I  with  hydrogen  in  presence  of  platinum 
oxide  and  dilute  acetic  acid  affords  dihydrovomicine, , 
m.  p.  290°  with  darkening,  whilst  treatment  with  red 
phosphorus  and  hydriodie  acid  (d  1*96)  in  acetic  acid 
solution  yields  deoxyvomicine  (V),  The 

presence  of  a  tertiary  hydroxyl  group  is  assumed  to 
explain  this  last  change.  Catalytic  reduction  of  IV 
gives  bromodihydrovomicine,  m.  p.  280°,  whilst  V 
furnishes  a  mixture  of  two  bases,  C22H2802N2,  m.  f* 
213°  [methiodide,  m.  p.  236°  (decomp.)], and 
(VI),  m.  p.  179°.  The  elimination  of  an  oxygen  atom 
during  this  last  reduction  indicates  the  presence  of  an 
oxide  ring  in  I  (cf.  Fawcett,  Perkin,  and  Robinson, 
this  voL,  82).  Fission  of  VI  into  the  corresponding 
acid  occurs  only  -with  concentrated  alkali  at  160° ;  the 
acid  is  then  reconverted  into  VI  by  short  heating  with 
hydrochloric  acid.  Treatment  of  VI  with  bromine  in. 
dilute  hydrochloric  acid  gives  a  monobromo- deriv¬ 
ative,  m.  p.  159°.  Treatment  of  diliydrovomicine 
with  red  phosphorus,  hydriodie  and  acetic  acids  yields 
iododihydrodeoxyvomicine,  C22H2503N2I,  decomp.  24- ? 
which  when  boiled  with  alcoholic  potassium  hydroxide 
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solution  furnishes  a  halogen-free  substance,  and  when 
treated  with  zinc  dust  and  alcohol  containing  a  small 
amount  of  acetic  acid  affords  dihydrodeoxyvomicine, 
m.  p,  210°. 

Oxidation  of  I  with  chromic  anhydride  in  ^-sul¬ 
phuric  acid  solution  at  70°  gives  an  acid ,  C10H20O3N2> 
m.  p,  304°  ( decomp. }  after  sintering  and  colouring  at 
2 Sir ;  when  oxidation  is  carried  out  first  in  the  cold 
,  ^  and  then  successively  at  50— 

O  V  \/  90°,  two  acids ,  01?H220?M2  and 

C1?H2205N2,  ra.  p.  262°  (de- 
JaJ=L  comp . ) and 3 1 2—3 14  (deeomp,), 
respectively,  are  obtained.  The  annexed  grouping  is 
probably  present  in  III  and  when  oxidised  gives  a 
coloured  quinonoid  oxonium  salt.  H.  Burton, 


\An. 


■nh^co-h: 


Synthetical  experiments  on  the  aporphine 
alkaloids,  V.  Lanrotetanine,  Syntheses  of 

2  :  3  :  6  :  7-  and  3:4:6:  7-tetramethoxyapor- 
phines,  R.  K.  Caixow,  J.  M*  Gtjlland,  and  R,  D. 
Haworth  (J.C.S.,  1929,  658 — 670). — The  constitution 
assigned  by  Gorier  (A.,  1921,  i,  587)  to  the  (supposed) 
dimethyl  derivative  of  laurotetanine,  wglaueine,  as 
2:3:6: 7 -tetramethoxy  aporphine  (cf,  Spath  and 
Strauhal,  also  Barger  and  Silbersehmidt,  this  vol.,  80) 
has  been  shown  to  be  incorrect  by  synthesis  of  this 
compound.  As  the  result  of  a  comprehensive  study 
of  the  colour  reactions  of  the  aporphines,  on  which 
Oerter  partly  based  his  suggestion,  the  isomeric 
3:4:6:  7-tetramethoxy-base  was  also  synthesised; 
neither  substance  resembles  fsoglaucine. 

P*2  :  3-Pimethoxyphenylpropionamide,  m,  p.  98 — 
99°,  b,  p.  233 — 235° /1 6  mm.,  obtained  in  95%  yield 
from  the  corresponding  acid  chloride  and  ammonia 
(cf.  Haworth,  A.,  1927,  1088)  or  from  methyl  (3-2  :  3- 
dimethoxyphenylpropionate,  b.  p,  166 — 176°/15  mm., 
and  ammonia,  was  converted  into  (3-2  : 3-dimethoxy- 
phenylethylamine  (I),  b.  p.  158 — 159°/25  mm*,  as 
described  by  Haworth  (loo.  ciL).  6-Nitro-3  : 4-di- 
methoxyphenylacetie  acid,  m.  p.  206—207°,  was 
obtained  by  nitrating  3  : 4-dimethoxyphenylaeetie 
acid  in  glacial  acetic  acid,  and  also  from  6-nitrohomo- 
veratrole  by  way  of  6-nitro-3  : 4-dime  thoxyphenyl- 
pyruvic  acid  by  a  modification  of  the  method  of  Oxford 
and  Raper  (A.,  1927,  365),  improved  yields,  77%  and 
83%,  respectively,  being  recorded  for  both  stages  of 
the  process.  Greatly  enhanced  reactivity  is  displayed 
by  derivatives  of  6-nitrohomoveratrole  as  compared 
with  those  of  2-nitrohomoveratrole  (cf.  A.,  1928,  532) ; 
thus  6-nitro-3  : 4-dimethoxyphenylacetyl  chloride  is 
Tei7  unstable  (cf.  A*,  1928,  781)  and  a  mixture  of 
6*nitro-3  : 4-dimethoxyphenylacetic  acid  and  I  at 
130°  gives  pure  6-nitrohomoveratrole  in  theoretical 
yield,  whilst  no  reaction  occurs  between  2-nitro-3  :  4- 
dimethoxyphenylacetie  acid  and  I  below  175°. 
6 r-Nitro-3f :  4' -  dimeihoxyphenylac el  o  -  (3  -  2  :  3 -dimeihoxy- 
phenyleihylamide ,  m,  p.  144*5 — 145*5°,  obtained  by 
addition  of  a  chloroform  solution  of  ft-nitro-3  : 4 -di- 
^Mthoxyphenylaceiyl  chloride  to  a  mixture  of  a  chloro¬ 
form  solution  of  I  and  a  dilute  solution  of  sodium 
hydroxide  at  0°,  was  converted  by  phosphorus  penta- 
chloride  in  cold  chloroform  suspension  into  G'-nifro- 

3  4'  :  5  ;  S-tetramethozy-l -benzyl-3  :  4-dihydromo- 
quinoline,  melting  at  187*5—189*5°  to  a  deep  red 
liquid  which  became  colourless  on  resolidification* 


This  base  yielded  a  meihiodide ,  which  appears  to  he 
dimorphous  {red  and  yellow  forms,  m,  p,  variable),  and 
by  reduction  with  zinc  dust  and  hydrochloric  acid, 
followed  by  treatment  of  the  product  with  dry 
hydrogen  chloride  in  chloroform-ether  solution, 
afforded  &-amino-3f  :  4' :  5  :  ^-tetramethoxy- 1  -benzyl-2* 
methyltetrahydromoquinoline  dihydrochloride,  m .  p. 
233*5 — 235°  (decorap*),  diazotiscd  in  methyl -alcoholic 
sulphuric  acid  to  yield  dl-2  :  3  :  6  :  7 -tetramethoxy  - 
aporphine,  m.  p.  115*5 — 116*5°  [meihiodide,  m.  p. 
204—208° ;  hydriodide,  m.  p,  227*5— 230-5°  (decomp.)]. 
The  base  could  not  be  resolved  by  means  of  d-  and 
l-tartaric  acids,  and  gave  colour  reactions  with 
sulphuric  acid,  nitric  acid,  Mandelin’s,  Frohde’s,  and 
ErdmamTs  reagents  which  did  not  resemble  those 
described  by  Gorter  for  MOglaucine. 

2-Nitro-3  : 4-dimethoxyphenylacetyl  chloride  when 
condensed  with  I  in  cold  dry  benzene  gave  T-nitro- 
3"  :  4'-dimethoxyphenylacelo-$~2  :  3 - dimeih oxyphenyl- 
ethylamide,  m.  p.  95—96°,  converted  by  phosphorus 
pentachloride  in  chloroform  suspension  into  2*-nitro- 
3*  :  4' :  5  :  6  -  tetramethoxy  - 1  -  benzyl  -3:4-  dihydroma  - 
quinoline ,  melting  at  152 — 156°  to  a  red  liquid  [meih¬ 
iodide,  m.  p.  183 — 184°  (decomp.)  {compound 
m*  p.  110—116°)],  The  meihiodide  of  the  base  was 
reduced  with  zinc  and  hydrochloric  acid  to  2*-amino- 
3' :  4'  :  5  :  Q-ietramethoxy- 1  -benzyl-2 -methylielrahydro- 
iso  quinoline,  m.  p,  117*5 — 119*5°,  which  when 
diazotiscd  in  methyl-alcoholic  sulphuric  acid  yielded 
dl-3  :  4  :  6  :  7 detramelhoxyaporphine,  m.  p.  131—132° 
(hydriodide,  m.  p.  257 — 262°).  Resolution  of  the 
di-base  with  d-  and  l-tartaric  acids  gave  d-3  :  4  :  6  :  7- 
teiramethoxyaporphine  hydrogen  cl- tar  irate,  [a]]1,  +84*9°, 
as  the  hygroscopic  dihydrate,  m.  p,  174 — 185°,  and 
1-3  :  4  :  6  : 1 -teiramethoxyaporphine  hydrogen  Idartrate, 
[a]{f'5  “'85*2°,  as  the  dihydrate,  m.  p,  170 — 180°,  from 
which  d-3  :  4  :  6  :  7 detramelhoxyaporphine,  m.  p.  125— 
125*5°,  [«)“  +168°,  and  1-3  :  4  :  6  :  7 detramethoxy- 
aporphine ,  m.  p.  125*5 — 126°,  [&],J  —167°  {meih¬ 
iodide,  m.  p,  208—210°),  were  obtained  respectively. 

The  colour  reactions  of  the  aporphine  alkaloids  with 
Mandelin’s,  "Erdmann's,  and  Frohde’s  reagents  and 
with  sulphuric  add  and  nitric  acid  are  given  in  tabular 
form,  G.  W.  Shoppee. 

Trypanocidal  activity  and  chemical  con¬ 
stitution*  I.  New  sulphur  derivatives  of 
aromatic  organic  arsenicals.  J.  G.  Everett 
(J.C.S.,  1929,  670 — 679). — Tliiocarbonyl  compounds 
described  below  have  been  compared  with  the 
analogous  carbonyl  compounds  for  trypanocidal 
action ;  substitution  of  sulphur  for  oxygen  causes  no 
appreciable  difference  in  toxicity  or  therapeutic 
activity  (cf*  A,,  1926,  1173),  and  permanence  of  cure 
is  uninfluenced  except  in  those  compounds  containing 
arsenic  in  the  5 -position  of  a  2-thiolbenziminazole 
ring,  which  are  outstandingly  efficacious*  p-Arsanilie 
acid  boiled  with  alcoholic  alkali  and  carbon  disulphide 
affords  pp f -diihiocarbiminophenylarsenic  sesquisulphide 
(I),  hydrolysed  by  boiling  25%  sodium  hydroxide  to 
diphenylihiocarbamide-ppf -arsenic  sesquisulphide  (II) ; 
reduction  of  I  by  sodium  hyposulphite  at  55°  yields 
pp f -dithiocarbiminoarsenobenzene  (III),  which  is  com¬ 
pletely  soluble  in  cold  5%  sodium  hydroxide  solution, 
and  by  hydrolysis  with  this  reagent  affords 
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pp ' -arseno(diphenylthiocarbamide)  (IV),  also  obtained 
by  reduction  with  sodium  hyposulphite  from  II  (02% 
yield)  or  III,  and  by  simultaneous  hydrolysis  and 
reduction  of  I  with  sodium  hydroxide  and  sodium 
hyposulphite  at  90°,  as  an  orange,  amorphous  solid 
insoluble  in  sodium  hydroxide.  By  treatment  with 
iodine  IV  gives  a  42%  yield  of  diphenylihiocarbamide- 
pp 1 -diarsinic  acid  (V)  (calcium,  magnesium ,  and  barium 
salts),  also  prepared  by  iodine  oxidation  of  II  (yield 
31%),  or  by  treatment  of  p-arsanilic  acid  with 
thiocarbonyl  chloride  (yield  69%) ;  V  is  reduced  by 
sodium  hyposulphite,  regenerating  IV  (yield  71%), 
and  is  further  oxidised  by  iodine  in  the  presence  of 
sodium  hydrogen  carbonate  to  give  a  43%  yield  of 
diphenylcarbamide^pp ' -dia rsinic  acid  (calcium,  magnes¬ 
ium,  and  barium  salts),  also  obtained  from  p-arsanilic 
acid  and  carbonyl  chloride.  Conversion  analogous  to 
the  change  III  — >*  IV  also  occurs  among  the  non- 
arsenated  compounds ;  thus  phenylthiocarbimide  is 
completely  converted  into  thiocarbanilide  by  boiling 
20%  sodium  hydroxide  (1  hr.). 

l-Thiobenzoxazolone-4-arsenic  disulphide  (VI)  is 
obtained  in  64%  yield  from  3 -amino-4- hydro xy- 
phenylarsinic  acid  by  treatment  with  carbon  disul¬ 
phide  and  alcoholic  sodium  hydroxide.  It  is  readily 
soluble  in  dilute  sodium  cyanide  solution,  and  is 
reduced  by  sodium  hyposulphite  to  4  :  ^-arseno- 
( l 4hiobenzoxazolon e )  (VII),  a  yellow,  amorphous 
powder  readily  soluble  in  dilute  sodium  cyanide. 
Both  VI  and  VII  arc  oxidised  by  iodine  to  1  -Ihio- 
benzoxazolone-4-arsinic  acid  (VIII)  (mganesium  salt), 
also  obtained  from  3-amino-4-hydroxypheny]arsinic 
acid  and  thiocarbonyl  chloride  (yield  78%),  and 
reconverted  into  VII  by  sodium  hyposulphite.  The 
acid  VIII  reacts  further  with  iodine  in  the  presence 
of  sodium  hydrogen  carbonate  giving  benzoxazolone- 
4-arsinic  acid  (yield  77  %),  also  prepared  from  3-amino- 

4 - hvdrox vphenylarsinie  acid  and  carbonyl  chloride 

(Fargher*  1919, 115,  991).  Similarly,  3  :  4-di- 

aminophenylarsinic  acid  affords  24hiolbenziminazole - 

5 - arsenic  disulphide  (yield  04%),  reduced  by  sodium 
sulphite  to  5  :  ft -arseno-(24hiolbenziminazole)  (IX) 
(72%  yield) ;  both  these  compounds  by  iodine  oxid¬ 
ation  give  24hiolbenzi?ninazole-5-arsinic  acid  (X) 
(calcium,  magnesium,  and  barium  salts),  which  is  also 
obtained  from  3  :  4*diaminophenylarsinic  acid  and 
thiocarbonyl  chloride  (yield  78%),  and  is  reconverted 
by  sodium  hyposulphite  into  IX.  Further  oxidation 
of  X  with  iodine  and  sodium  hydrogen  carbonate 
gives  benziminazole-5-arsinic  acid  (yield  83%). 

In  order  to  compare  the  effects  of  oxygen  and 
sulphur  in  analogous  compounds,  the  following  were 
prepared :  pp' -arseno(diphenylcarbamide)  by  reduction 
of  diphenylcarbamide-pp'-diarsinic  acid  with  sodium 
hyposulphite ;  2  :  3-dihydrobenziminazolone-5-arsinie 
acid  (calcium,  magnesium,  and  barium  salts)  (cf, 
Bertheim,  A.,  1911,  i,  1055)  giving  5 :  ft-arseno- 
(2  : 3 -dihydrobenziminazolone)  bv  reduction  with 
sodium  hyposulphite.  C.  W.  Shofpee. 

10“CMoro«5  :  lO-diliydrophenarsazine  and  its 
derivatives.  ¥11.  Synthesis  of  the  1-methyl 
and  3-methyl  homolognes.  C.  S.  Gibson  and 
J.  D.  A.  Johnson  (J.C.S.,  1929,  767— 787).— Attempts 
to  differentiate  between  the  alternative  formation  of 


1-  or  3-substituted  isomerides  by  ring  closure  of 
ra -substituted  diphenylamines  with  arsenious  chloride, 
or  of  substituted  diphenylamine-o-arsinic  acids  by 
reduction,  has  led  to  inconclusive  results,  and  a  series 
of  apparent  identities  is  described. 

3-Amino-p-tolylarsinic  acid,  m.  p.  184 — 185°, 
obtained  by  a  slight  modification  of  the  method  of 
Jacobs,  Heidelberger,  and  Rolf  (A,,  1919,  i,  50),  is 
converted  by  the  Sandmeyer  reaction  into  3 -chloro- 
p 4olylarsinic  acid  (I),  m.  p.  189 — 191°,  which  is  con¬ 
vertible  into  3 -chloro-pdolyldichloroarsme,  m,  p.  27— 
29°,  b.  p.  166 — 167°/17  mm. ;  this  with  aqueous 
ammonia  gives  3-chloro -p 4olylarsen i ous  oxide,  in.  p, 
277°;  soluble  in  sodium  hydroxide  and  repveeipi fated 
by  carbon  dioxide  (distinction  from  I).  3-Bromo- 
p 4olylarsinic  acid  (II),  m.  p.  208 — 210°  (decomp.) 
[calcium,  barium,  mercurous,  silver  (soluble  in 
ammonia),  and  mercuric  salts],  is  similarly  prepared 
and  converted  into  3-bromo-p4olyldich loroa rsi tie,  in.  p. 
47 — 49°,  b.  p.  176 — 177°/14  mm.,  which  with  aqueous 
ammonia  affords  34yromO‘p4olylarscnious  oxide,  to,  p. 
266 — 268°,  soluble  in  sodium  hydroxide  but  insoluble 
in  sodium  carbonate.  By  oxidation  with  boiling 
alkaline  potassium  permanganate,  I  yields  2-chloro- 
4-carboxyphenylarsinic  acid,  ni.  p.  above  310°  [calcium, 
barium ,  mercurous,  silver  (soluble  in  ammonia),  and 
mercuric  salts] ;  2-bro7m-4-carboxyphenylarsinic  acid, 
m.  p.  above  317°,  similar!}"  obtained  from  II,  con¬ 
denses  readily  with  aniline  giving  3 -methyldiphenijl 
amine  -  6  -  ars  inic  acid  (III),  m.  p.  158—159°  [sodium, 
potassium,  ammonium,  calcium,  barium,  magnesium, 
lead,  mercurous,  silver  (soluble  in  ammonia),  and 
mercuric  salts],  which  is  very  easily  reduced  by  sulphur 
dioxide  to  10 -chloro -3 -meihyl-5  : 1 0-dihydrophenars- 
azine  obtained  as  a  homogeneous  product,  in.  p.  216 — 
216*5°,  oxidised  with  hydrogen  peroxide  or  “  cldor- 
amine-77  ”  to  3 -methylphenarsazinic  acid,  decomposing 
slightly  at  316°  [compound  +1AcOH;  sodium  salt; 
hydrochloride,  m.  p.  232 — 233°  (decomp,  turning 
emerald-green)] ;  the  same  hydrochloride  appears  to 
be  obtained  directly  from  III  by  boiling  with  excess 
of  concentrated  hydrochloric  acid.  When  3 -methyl* 
phenarsazinie  acid  is  reduced  with  sulphur  dioxide  in 
hvdrobromic  acid-alcoholie  solution,  3-methyl-o  :  10* 
dihydro  phenarsazme,  m.  p.  206—208°,  is  obtained. 

3-Amino-o-tolylarsinic  acid  (IV),  prepared  according 
to  the  method  of  Jacobs,  Heidelberger,  and  Rolf  {/oc- 
cit .),  was  accompanied  by  a  substance,  m.  p.  H"  > 
which  was  not  identical  with  m 4oluidine  arsenate, 
m.  p.  141 — 144°;  IV  (Sandmeyer  reaction)  furnishes 
3-chloro-a4olylar$inic  acid,  m.  p.  236—239°  (decomp.) 
( silver ,  mer citrous  salts),  slowly  reduced  by  sulphur 
dioxide  in  boiling  hydrochloric  acid  solution  to 
3-chloro-o4olyldichloroarsine,  m.  p.  37*5°,  b.  p.  156°/ 11 
mm.,  which  is  converted  by  aqueous  ammonia  into 
3-chloro-o4olylarseniom  oxide,  melting  at  234 — 237 ~  to 
a  turbid  liquid  which  clears  at  254°.  3-Brcwm-o- 
tolylarsinic  acid  (V),  melting  below  260°  with  apparent 
conversion  into  an  anhydride,  m.  p.  above  306“ 
(calcium,  barium  magnesium ,  lead,  silver,  and  mer¬ 
curous  salts),  is  similarly  obtained  from  IV,  and  is  very 
slowly  reduced  by  sulphur  dioxide  in  boiling  alcoholic 
hvdrochloric  acid  to  3-bromo-o4olyldichloroamne, 

ra.  p.  25—27°,  b.  p.  170— 171°/13  mm.,  whicl^affords 
3-bromo-o4ohjlarsenious  oxide,  m.  p.  214 — 219°.  when 
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treated  with  aqueous  ammonia*  Condensation  of  V 
with  aniline  yields  %-methyldiplicmjlmnim~2~arsinic 
add  (VI),  m,  p.  170 — 171°  (decomp*)  {ammonium, 
calcium ,  barium ,  magnesium,  lead ,  mercurous ,  silver , 
and  mercuric  salts),  somewhat  difficultly  reduced  by 
sulphur  dioxide  to  10 -chloro-l-methyUS  :  10-i$%cZro- 
phenarsazinc,  m.  p.  210 — 216*5°,  which  is  oxidised  by 
alkaline  potassium  permanganate  to  1  -melhylphenars- 
azinic  acid ,  m.  p.  316°  (decomp.)  salt;  hydro¬ 

chloride,  m.  p.  231 — 232°  (deeomp.  turning  emerald- 
green)]  ;  the  same  hydrochloride  was  also  obtained 
from  VI  by  boiling  with  concentrated  hydrochloric  acid. 

o-Bromophenyiarsinic  acid  condenses  with  m-toluid- 
ine  to  yield  Z-methyldipheMtjlamine-ft -arsinic  add  (VII), 
m.  p.  141 — 142°  {sodium  salt),  reduced  by  sulphur 
dioxide  in  hot  alcoholic  hydrochloric  acid  solution  to 
1-  and/or  3-methyl-  10-chloro-5  : 1 0-di hydrophenars- 
aziue,  m,  p.  216—217°,  obtained  as  a  homogeneous 
product  identical  with  the  reduction  product  of  III ; 
the  substance  is  oxidised  by  hydrogen  peroxide  or 
“  chloramine-71  ”  to  a  product  indistinguishable  from 
synthesised  1 -methyl-  or  3 -methyl- phenarsazinie  acids. 
The  action  of  concentrated  hydrochloric  acid  on 
VII  affords  a  hydrochloride,  m.  p.  232—233°  (deeomp. 
turning  emerald-green),  indistinguishable  from  the 
hydrochloride  of  either  1  -methyl-  or  3-methyl-phenars- 
azinie  acid.  Hot  50%  sulphuric  acid  appears  to  con¬ 
vert  VII  into  3-methylphenarsazinic  acid.  Reduction 
of  1-  and/or  3-methylphenarsazinic  acid  with  sulphur 
dioxide  in  boiling  alcoholic  hydrobromic  acid  gives 
1-  and/or  3-methyl-  10-bromo-5  :  10-dihydrophcnars- 
azine,  apparently  identical  (direct  comparison  and 
mixed  m.  p.)  with  the  genuine  3 -methyl  compound. 
The  solubilities  of  10-ehloro-l -methyl-  and  -3-methyl- 
5 : 10-diliydroplionarsazines  in  benzene  are  approxim¬ 
ately  the  same,  viz.,  about  0*3%  at  the  ordinary 
temperature  and  about  3%  at  the  b.  p. 

3-iY itro-p-tolyldich loroarsine,  m.  p.  113°,  may  be 
obtained  by  sulphur  dioxide  reduction  of  3-mtro-p- 
tolylarsinic  acid.  3-JTitro-o-toluidine  (cf.  Gabriel  and 
Ihienie,  A.,  1919,  i,  398)  is  converted  by  the  method 
of  Jacobs,  Heidelberger,  and  Rolf  (loo.  oil.)  into 
Z'Mlro-o-iolylarsinic  acid,  m.  p.  above  300°  {sodium 
hydrogen  $  alt  +6H20,  m,  p.  97°),  which  by  reduction 
vritfch  sulphur  dioxide  affords  Zmitro~o4olyldichloro- 
wsine,  m.  p,  93° ;  the  corresponding  3-niiro-o4olyl- 
itbromoarsine ,  m.  p.  116*5 — 117*5°,  is  obtained  by 
reduction  with  hydrobromic  acid  {A  1*49)  containing 
a  trace  of  iodine.  C.  W.  Shopfee. 

Organic  compounds  of  mercury,  I.  Syn¬ 
desis  of  aromatic  organomercury  salts.  A.  N. 
Atesmejaxov.  II.  Preparation  of  symmetrical, 
aromatic,  organomercury  compounds.  A.  N. 
Yesmejaxov  and  E.  J.  Kahn  (Rer.,  1929,  62,  [B]f 
1010—1018,  1018 — 1020). — The  double  salts  of 
diazonium  compounds  and  mercuric  halides  decompose 

the  presence  of  copper  powder  with  formation  of 
mercuric  aryl  halides.  If  substituents  are  present  in 
Ihe  benzene  nucleus,  the  best  yields  are  obtained  when 
they  are  most  positive  in  character,  whereas  strongly 
negative  substituents  inhibit  more  or  less  completely 
the  production  of  mercury  derivatives.  The  results 
depend  also  on  the  nature  of  the  solvent  used. 
Acetone  is  generally  most  useful.  The  change  proceeds 
3  A 


•according  to  the  equation  PhN2Cl ,HgCl2 + 2Cu — 
HgPhCl+H2+2CiiCL  The  diazonium  double  salts  are 
prepared  (I)  by  mixing  a  diazotised  solution  of  the 
amine  in  hydrochloric  acid  with  a  solution  of  mercuric 
chloride  in  the  same  solvent,  (II)  by  adding  a  large 
excess  of  sodium  nitrite  to  mercuric  chloride  dissolved 
in  hydrochloric  acid  and  shaking  the  solution  with  the 
amine  in  ether,  and  (III)  by  diazotising  the  amine 
hydrochloride  with  amyl  nitrite  in  alcohol  containing 
hydrochloric  acid  and  pouring  the  resulting  solution 
into  ethereal  mercuric  chloride.  The  double  salts, 
mixed  with  the  requisite  amount  of  copper  powder, 
are  decomposed  by  agitation  at  the  ordinary  tem¬ 
perature  with  a  suitable  solvent,  generally  ether. 
The  following  mercury  compounds  are  described ; 
the  phenyl  iodide,  m.  p.  269° ;  the  phenyl  chloride, 
m.  p.  258°,  and  the  parent  diazonium  compound, 
BhN2Cl,Hg012  :  the  o-tolyl  chloride,  m.  p.  143°,  and 
salty  CfH4Me*N2Cl,HgCl2 ;  the  p-tolyl  chloride,  m.  p. 
238 — 239°,  and  salt,  O cH4Me *ISr2Cl , Hg 012 ,  m.  p.  107° 
(deeomp.)  when  rapidly  heated ;  the  a-naphthyl 
chloride,  m.  p,  191,  and  salt,  C10H7N2Cl3Hg,  m.  p* 
120—121°  (deeomp.) ;  the  (3 -naphthyl  chloride,  m.  p. 
270°,  and  salt,  C10H7N2Cl3Hg,  m,  p.  120—125° 
(deeomp.);  the  p-hydroxyphenyl  chloride,  m.  p. 
226—227°,  and  salt,  CgH5ON2CI3Hg,  m.  p,  156°;  the 
o-anisyl  chloride,  m.  p.  180—181°,  and  salt , 
C7H7ON2013Hg,  m.  p.  121*5° ;  the p-phenetyl  chloride, 
m.  p.  249 — 250°,  and  salt,  08H90N2Cl3Hg,  m.  p.  109° ; 
the  p-chlorophenyl  chloride,  m.  p.  240°,  and  salt , 
CeH(1NoCLHg,  m.  p.  124*5°;  the  jp-bromophenyl 
chloride,  m.  p.  249*5°,  and  salt,  C6H4N2Cl3BrHg, 
deeomp.  119° ;  the  p -iodophenyl  chloride,  m.  p. 
272*5°,  and  salt,  C6H4N2Cl3IHg,  m.  p.  120—121*5° 
(deeomp.) ;  the  2  :  5 -dichlorophenyl  chloride ,  m.  p. 
208°,  and  salt,  C0H3N2Cl5Hg,  m.  p.  147—148°. 
Methyl  o -chi or omerc ur i benzoate ,  m.  p.  184—185°, 
and  the  diazonium  salt,  C8H702N2Cl3Hg,  m.  p.  121% 
are  described.  2:4: 6-Tribromoaiuline  gives  a 
diazonium  double  compound,  C6H2Cl3Br3N2Hg,  m.  p. 
146°,  from  which  the  mercury  compound  could  not  be 
obtained.  Diazotised  p-nitroaniline  gives  a  double 
salt,  C12H10O4N6Cl4Hg,  m.  p.  106—107%  converted  by 
ethereal  mercuric  chloride  into  the  compound, 
Cf>H402H3Gl3Hg,  m.p.  102 — 103° ;  either  compound  in 
ether  yields  minute  amounts  of  mercury  p-nitrophenyl 
chloride,  m.  p.  207—269°.  Diazotised  p -amino  - 
benzoic  acid  affords  the  double  salt,  C14H1004H4Cl4Hg, 
w*hich  does  not  yield  a  corresponding  mercury 
compound. 

II.  The  additive  compounds  of  diazonium  and 
mercuric  chlorides,  mixed  with  copper  powTder,  are 
covered  with  cooled  acetone  or  alcohol ;  when  the 
first,  energetic  action  has  subsided,  25%  aqueous 
ammonia  is  added  and  the  mixture  is  preserved  for 
12 — 24  hrs.  The  change  follows  the  course 
2ArN2HgCI3+6Cu^Ar2Hg+Hg+6CuCl+2N2.  The 
following  mercury  compounds  have  been  thus  pre¬ 
pared  in  %  yields  shown  in  parentheses  :  diphenyl  (65), 
m.  p.  125° ;  di-^-naphthyl  (53),  m.  p.  249° ;  di-p-tolyl 
(76),  m.  p.  243—244° ;  di-p-bromophenyl,  m.  p.  243 — 
244°;  di-p-iodophenyl  (70),  m.  p.  270 — 272° ;  di- 2  :  5- 
dichlorophenyl ,  (20),  in.  p.  237°;  di-o-anisyl  (60), 
m*  p.  108°;  di-p-nitrophemjl  (10),  deeomp,  320°. 

H.  Wee ar. 
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Bases  and  xner curated  anilines.  F»  0.  Whit-' 
more,  E.  B.  Hamsoh,  and  F.  L,  Oarhahah  (J,  Amcr. 
Chem.  Soc.,  1929,  51,  894 — 900). — Dialkylanilines  are 
converted  by  mercuric  acetate  in  aqueous  alcohol  into 
p-acetoxymereuri-derivatives.  These  yield  in  aqueous 
alcohol  with  calcium  chloride  and  sodium  bromide, 
respectively,  p-ehloromereuri-  and  p-bromomercuri- 
derivatives,  and  with  sodium  iodide  (1  mol.)  in  cold 
acetone,  p-iodomercuri- derivatives.  Excess  of  sodium 
iodide  yields  the  mercury  tetra- alkyld iaminodiphenyls, 
which  are  also  obtained  with  sodium  thiosulphate. 
With  potassium  hydroxide  (32  mols.)  in  boiling 
aqueous  alcohol  small  amounts  of  the  mercury  di¬ 
phenyls  are  again  formed,  together  with  dialkylamino- 
phenylmercuric  hydroxides  and  oxides,  mercury  and 
its  oxides,  and  ethane  hexamercarbide,  but  with 
sodium  ethoxide  or  aqueous  ammonia  (cf.  Pesei,  A., 
1898,  i,  648}  mercury  diphenyls  are  not  obtained.  The 
following  are  described :  p-Aceteymercim-derivatives 
of  dimethyl-,  m,  j>.  165°,  diethyl-,  m.  p.  105°,  di-%- 
propyl-,  m.  p.  99°,  di-n-butyl-,  m.  p.  89— 90°,  methyl - 
ethyl,  m.  p.  92 — 93°,  and  benzylethyl-,  m.  p.  92 — 94°, 
-aniline,  and  the  corresponding  mercury  tetra- alkyldi- 
aminodiphenyls,  m.  p.  168°,  161°,  86°,  79 — 80°,  139— 
142°,  and  128° ;  ‘p-chloromercuri-dQTiv&tivcs  of  diethyl-, 
m.  p.  164°,  di-n-propyl-,  m.  p.  170—172°,  di-n-butyl-, 
m.  p.  162—163°,  methylethyl-,  m.  p.  162- — 166°;  and 
benzylethyl-,  m.p.  150—151°,  -aniline;  p-bromomercurU 
derivatives  of  aniline,  m.  p.  181°,  diethyl-,  m.  p.  158°, 
di-n-propy!-,  m.  p.  165 — 167°,  di-?i-butyl-3  m.  p. 
164—165°,  methylethyl-,  m.  p.  154—155°,  and 
benzylethyl-,  m.  p.  155°,  -aniline;  p -iodomercuri* 
derivatives  of  aniline,  m.  p.  165°,  diethyl-,  m.  p.  120— 
121°,  di-tt-propyl-,  m.  p.  150°,  di-7t-butyl-,  m.  p.  151°, 
methylethyl-,  m.  p.  137—138°,  and  benzylethyl-,  m.  p. 
132—134°,  -aniline;  the  dialkylaminophenylmercuric 
hydroxides,  from  dimethvl-,  m.  p.  152—156°,  methyl- 
ethyl-,  m.  p.  192—199%  and  benzylethyl-,  m.  p.  158— 
167°,  -aniline,  and  oxides  from  dimethyl-,  in.  p.  180°, 
diethyl-,  m.  p.  210— 219°,di-n-propyl.,m.  p.  184— 185°, 
and  di-?i-butyl-,  m.  p.  170°,  -aniline. 

H.  E.  F.  Nqttok. 

Organo-metallic  compounds.  I.  Hew  class 
of  tin  aryl  compounds  :  tin  phenyl  trihalides. 
K.  A.  Kozescheov  (Ber.,  1929,  62,  [J5],  996 — 999). — 
Tin  phenyl  trichloride ,  b.  p.  142 — 143°/25  mm.,  is 
prepared  in  80%  yield  by  heating  a  mixture  of  1  mol. 
of  tin  tetraphenyl  with  3  mols.  of  tin  tetrachloride  for 
If- 2  hrs,  at  210—220°;  at  190°  for  1  hr.  the  yield 
of  trichloride  is  diminished,  whilst  that  of  the  di- 
chloride  is  increased.  The  last-named  compound, 
m.  p.  42°,  is  formed  almost  quantitatively  from  tin 
tetraphenyl  (1  mol.)  and  tin  tetrachloride  (1  mol.)  at 
220°  and  is  converted  by  1  mol.  of  tin  tetrachloride  at 
the  same  temperature  into  tin  phenyl  trichloride.  In 
cold  water,  the  trichloride  dissolves  without  decom¬ 
position  to  a  clear,  acidic  solution ;  it  is  partly  hydro¬ 
lysed  by  boiling  water.  Concentrated  hydrochloric 
acid  converts  it  into  benzene  and  tin  tetrachloride. 
Pyridine,  ammonia,  and  other  bases  give  the  corre¬ 
sponding  additive  compounds.  Tin  phenyl  tribromide, 
from  the  trichloride  and  hydrobromie  acid  ( d  1-78),  has 
b.  p.  182 — 183°/29  mm.  Tin  phenyl  truiodide  appears 
to  be  formed  as  a  heavy,  unstable  oil  by  the  action 
of  hydriodic  acid  on  the  bromide.  H.  Week, 


Baeemisation.  VIII,  Action  of  alkali  on 
proteins  ;  racemisation  and  hydrolysis,  P.  A, 
Levene  and  L.  W.  Bass  (J.  Biol.  Chein.,  1929,  82, 
171 — 190), — -The  previous  work  on  the  action  of  alkali 
in  varying  concentrations  on  gelatin  and  caseinogen 
(A.,  1928,  1043)  has  been  repeated  and  extended  to 
albumin,  odestin,  and  fibrin.  None  of  these  proteins 
except  gelatin  exhibited  the  characteristic  behaviour 
of  diketopiperazines  (i.e.,  rapid  racemisation  by  0*1  A- 
and  rapid  hydrolysis  by  DOA-alkali),  but  behaved 
rather  as  peptides ;  the  apparent  exception  in  the  case 
of  gelatin  may  be  explained  by  the  preponderance 
of  lsevorotatory  amino-acids  in  this  protein.  The 
diketopiperazine  theory  of  protein  structure  is  further 
criticised  on  analytical  grounds.  In  the  light  of 
experiments  on  simple  peptides,  the  differences 
exhibited  by  different  proteins  in  their  rates  of 
hydrolysis  and  of  racemisation  by  alkali  may  be 
explained  on  the  ground  of  differences  in  tho  nature 
of  the  constituent  amino-acids  and  in  the  order  in 
which  they  aro  combined .  C.  R.  Harihgtok. 

Characterisations  of  small  quantities  of 
proteins  by  Van  Slyke’s  method.  N.  Narayana 
and  M.  Sreenivasaya  (J.  Indian  Inst.  Sci,,  1929, 
12A,  37 — 40) —The  protein  is  digested  with  20% 
hydrochloric  acid,  the  product,  freed  from  acid,  is 
made  up  to  a  definite  volume,  and  portions  are 
analysed  for  amide -nitrogen  by  alkali  distillation,  for 
melanin -nitrogen  by  isolation  of  melanin  and  micro* 
Kjeldahl  determination,  for  hexone  bases  by  precipit¬ 
ation  with  phosphotungstic  acid,  and  for  arginine  by 
the  action  of  arginase.  The  method  is  applicable  to 
quantities  of  about  0125  g.  Analyses  of  caseinogen 
and  gelatin  are  given  as  examples. 

B.  J.  W.  Le  FAvbe. 

Determination  of  carbon  and  carbon  dioxide. 
T.  E.  Fried emahh  and  A.  I.  Kendall  ( J.  Biol.  Chein., 
1929,  82,  45- — 55). — Good  results  by  the  wet  com¬ 
bustion  method  are  obtainable  only  when  the  relative 
amount  of  water  present  is  small.  An  apparatus  is 
described  in  which  organic  material  is  oxidised  with 
chromic  acid  in  presence  of  a  large  excess  of  sulphuric 
and  phosphoric  acids,  the  carbon  dioxide  being  swept 
by  a  stream  of  air  into  standard  sodium  hydroxide 
solution.  The  method  gives  practically  quantitative 
results  with  compounds  such  as  acetic  acid  and  fats 
which  aro  known,  to  bo  oxidised  only  with  difficulty. 

O.  B.  Harihgtok. 

Analysis  of  thiazine  eosinates.  W.  C.  Holmes 
(Stain  Tech.,  1929,  4,  49— 52).— Moisture  is  deter¬ 
mined  by  drying  at  110°.  The  thiazine  content  is  deter¬ 
mined  by  dissolving  0*2  g.  in  50  c.c.  of  glacial  acetic 
acid,  adding  100  c.c.  of  alcohol,  heating  to  boiling,  and 
titrating  with  W-titanous  chloride  in  a  current  of  carbon 
dioxide.  The  thiazine  is  thus  reduced,  whilst  the  eosin 
is  unaffected.  The  disappearance  of  a  bluish-green 
tint  in  tho  orange  solution  gives  the  end-point.  The 
total  dye  content  is  determined  by  dissolving  0*2  g.  w 
100  c.c.  of  alcohol,  adding  100  c.c.  of  water  and  50  c.c. 
of  20%  solution  of  sodium  potassium  tartrate,  heating 
to  boiling,  and  titrating  as  before.  Under  these  con* 
ditions  both  the  thiazine  and  the  eosin  are  reduced. 
The  disappearance  of  the  pink  tint  gives  the  end-point. 

H.  W.  Dudley. 
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Determination  of  tin  in  organic  compounds. 
H,  Gilman  and  W.  B,  King  (J.  Araer.  Chem.  Soc., 
1929,  51, 1213' — 1215). — This  extension  of  the  method 
given  for  lead  (A.,  1928, 1041 ;  cf.  Krause  and  Becker, 
A.,  1920,  i,  340)  is  applicable  to  alkyl  and  aryl  deriv¬ 
atives.  Treatment  in  a  large  porcelain  crucible  with 
4%  bromine  in  carbon  tetrachloride  is  followed  by 
oxidation  with  graduated  mixtures  of  sulphuric  and 
nitric  acids.  H.  E.  F.  Notion, 

Methods.  IX.  L.  Pincussen.  Determination 
of  halogens  in  organic  substances.  W.  Roman 
(Biochem.  Z.s  1929,  207,  416 — 425). — A  method  is 
outlined  for  the  determination  of  the  iodine,  bromine, 
and  chlorine  contents  of  organic  substances.  The 
substance  is  fused  with  potassium  hydroxide  and  the 
iodide  separated  from  the  bromide  and  chloride  by 
extraction  with  alcohol.  The  iodide  is  then  oxidised 


to  iodate,  potassium  iodide  added,  and  the  iodine 
set  free  titrated  with  thiosulphate.  The  bromine 
liberated  by  oxidising  the  chloride-bromide  mixture 
with  hydrogen  peroxide  is  extracted  with  chloroform 
and  allowed  to  react  with  iodide,  the  equivalent 
amount  of  iodine  being  titrated.  The  chloride  is 
then  obtained  by  difference  from  the  total  halide  of 
the  bromide-chloride  mixture. 

P.  W.  ClUTTERBUCK, 

Van  Slyke’s  method  [for  the  determination 
of  amino-acids].  L.  Rosenthaler  (Biochem.  Z., 
1929,  207,  298 — 301). — The  amounts  of  nitrogen 
liberated  from  a  number  of  nitrogenous  substances 
(substituted  amines,  amides,  hydrazines,  semiearb- 
azones,  pyrazolones,  etc.)  by  the  action  of  nitrous 
acid  for  varying  lengths  of  time  are  tabulated. 

P.  W.  Cltjtterbuck. 
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Resorption  of  carbon  dioxide  through  the  skin. 
S.  Hediger  (Klin.  Woeh.,  1928, 7, 1553— 1557 ;  Chem. 
Zentr.,  1928,  ii,  2263).- — The  resorption  of  carbon 
dioxide  and  the  so-called  respiration  of  the  skin 
depend  on  a  diffusion  phenomenon. 

A.  A.  Eldridge. 

Determination  of  blood  volume  in  small 
animals.  S.  Went  and  C.  K.  Drinker  (Amer.  J. 
Physiol.,  1929,  88,  468 — 478).— A  method  for  the 
determination  of  blood  volume  after  the  injection  of 
vital-red  is  detailed.  Only  0-01  c.c.  of  heparinised 
Wood  is  required.  B.  A.  Eagles. 

Rate  of  sinking  of  erythrocytes  in  relation  to 
the  Hofmeister  ionic  series.  II.  D.  von  Klobu- 
sitzky  (Biochem.  Z.,  1929,  207,  80—90;  cf.  A.,  1925, 
b  710). — In  hypertonic  solutions  anions  alter  the 
electric  charge,  viscosity,  .and  density  of  blood- 
plasma  and  the  volume  and  density  of  the  erythro- 
cytes  according  to  the  Hofmeister  salt  series.  There 
is  complete  agreement  between  the  effects  on  these 
properties  and  that  on  the  rate  of  sinking  of  the 
erythrocytes,  the  most  important  and  dominating 
factor  being  the  alteration  in  the  electric  charge. 
The  cations  have  only  a  slight  influence  on  the  charge 
and  hence  the  effects  they  produce  are  irregular. 

W.  McCartney. 

Haemoglobin  and  its  biological  significance. 
J.  Barcroft  (Naturwiss.,  1929,  17,  261 — 269). — A 
lecture.  R.  A.  Morton, 

Iron  in  the  lungs  of  mammals  and  the  form¬ 
ation  of  melanin  pigments.  F,  Granel  and  L. 
Redon  (Compt.  rend.  Soc.  Biol.,  1928,  99,  22—24; 
bfiern.  Zentr.,  1928,  ii,  2039). — A  study  of  the  effect  of 
the  injection  of  haemoglobin  into  guinea-pigs. 

A.  A.  Eldridge. 

Blood  pigments.  EX.  Linking  between  the 
protein  and  the  prosthetic  group  in  haemoglobin, 
P  Hadrowitz  and  H.  Waelsch  (Z.  physiol.  Chem., 
19-9,  182,  82 — 96). — Globin  prepared  according  to 
the  method  of  Hill  and  Holden  (A.,  1927,  67),  freed 
from  salts  by  dialysis,  contained  0*05%  of  an  alcohol- 
or  Wdier-soluble  substance  (sterol).  When  warmed  to 
3  a* 


47°  the  aqueous  solution  of  the  chloride-free  dialysate 
became  opalescent ;  in  the  presence  of  salt  it  coagu¬ 
lated  at  47°.  The  isoelectric  point  measured  by  the 
eataphoresis  method  was  pu  7*0  in  phosphate-buffered 
solution,  6*9 — 7*0  in  eacodylic  acid-sodium  cacodylate 
solution.  Dimethylmesohaemin  dissolved  in  methyl 
alcohol  yielded  when  treated  with  dialysed  globin 
in  the  presence  of  ammonium  sulphide  first  dimethyl  - 
meso- oxyhemoglobin  and  then  dimethylmesohsemo- 
globin.  By  the  use  of  titanous  tartrate  in  the  Van 
Slyke  gasometric  apparatus  the  synthesised  haemo¬ 
globin  has  been  shown  to  be  able  to  form  oxyhemo¬ 
globin  with  molecular  oxygen.  The  authors  could 
not  confirm  the  compound  formation  between  globin 
and  porphyrin  observed  by  Hill  and  Holden  (loc.  cit.). 
Lipase  after  24  hrs.  caused  no  change  in  haemoglobin 
which  could  be  measured  speetroseopieally,  whereas 
trypsin  completely  hydrolysed  the  protein  portion. 
Whilst  oxyhemoglobin  formed  from  liemin  and 
native  globin  coagulated  at  47°,  a  specimen  of  the 
oxyhemoglobin,  from  which  the  globin  employed 
in  the  synthesis  was  prepared,  coagulated  at  63°. 

C.  C.  N.  Vass. 

Normal  bilirubin  content  in  human  sera.  R. 
Sivd  (Folia  Clin.  Chim.  Micros.,  1928,  3,  1—4;  cf. 
Enriques  and  Siv6,  A.,  1926,  648). — In  the  great 
majority  of  normal  cases  the  bilirubin  content  of 
human  serum  lies  between  0*8  and  1*1  mg.-%,  and 
cases  showing  more  than  1*2  mg.-%  are  to  be  regarded 
as  pathological,  as  also  are  some  individual  instances 
of  values  below  1*2.  T.  H.  Pope. 

Determination  of  sertun-proieins.  Com¬ 
parison  of  results  obtained  by  the  gravimetric 
method  and  determination  of  nitrogen  and  of 
refactive  index.  C.  O.  Guillaumin,  R.  Wahl,  and 
M.  L.  Laurencin  (Bull.  Soc.  Chim.  biol.,  1929,  11, 
387 — 399). — The  refractometric  method  gives  results 
varying  to  some  extent  with  the  proportion  of 
globulin  present  in  the  serum.  The  best  method  is 
that  of  Howe  (A,,  1922,  ii,  171)  in  which  the  nitrogen 
in  the  various  fractions  is  determined. 

E.  Boyland, 
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Molybdic  acid  as  a  precipitant  for  blood- 
proteins.  S.  R,  Benedict  and  E,  B.  Newton  (J. 
Biol.  Chem.,  1929,  82,  5 — 10). — Molybdic  acid  may 
be  utilised  as  a  precipitant  for  blood -proteins  under 
conditions  closely  analogous  to  those  employed  by 
Folin  and  Wu  (A.,  1919,  ii,  SOS)  in  the  case  of  tungstic 
acid.  The  use  of  molybdic  acid  is  necessary  in  the 
determination  of  ergothioneine  and  is  preferable  in 
the  determination  of  uric  acid  in  blood. 

C.  R.  Harington. 

Occurrence  and  determination  of  ergothioneine 
in  human  blood.  J.  A.  Behre  and  S.  R.  Benedict 
(J.  Biol.  Chem.,  1929,  82,  11 — 15). — Blood  is  freed 
from  protein  with  molybdic  acid,  an  aliquot  portion 
of  the  filtrate  is  treated  with  silver  lactate,  the  uric 
acid  is  extracted  from  the  precipitate  with  sodium 
chloride  and  hydrochloric  acid,  and  the  residue  dis¬ 
solved  in  sodium  cyanide;  the  resulting  solution  is 
treated  with  the  uric  acid  reagent  (A.,  1922,  ii,  405) 
and  sodium  hydroxide,  in  presence  of  which  the 
colour  given  by  uric  acid  is  only  1*4  times  as  great 
as  that  given  by  the  same  weight  of  ergothioneine. 
The  colour  is  compared  with  that  given  bv  a  known 
solution  of  ergothioneine  similarly  treated.  The 
average  concentration  of  ergothioneine  in  human 
blood  is  7*5  mg.  per  100  c.c.  C.  R.  Harington. 

u  Protein-sugar  91  of  the  blood.  E.  J.  Bigwood 
and  A.  Wuillot  (Compt.  rend.  Soc.  Biol.,  1928,  99, 
352 — 356 ;  Chem.  Zentr.,  1928,.  ii,  2034). — The 
difference  in  reducing  power  of  blood-serum  before 
and  after  acid  hydrolysis  is  no  proof  of  the  presence 
of  a  “  protein-sugar.”  A.  A.  Eldridge. 

Determination  of  true  sugar  in  blood.  E.  S. 
West,  F.  H.  Scharles,  and  V.  L.  Peterson  (J.  Biol. 
Chem.,  1929,  82,  137 — 153). — Blood  is  laked  by 
dilution  and  treated  with  mercuric  nitrate  and  the 
mixture  shaken  with  excess  of  barium  carbonate ; 
the  filtrate  is  freed  from  barium  and  mercury  with 
sulphuric  acid  and  hydrogen  sulphide ;  or,  better, 
the  laked  blood  is  treated  with  a  solution  of  30% 
mercuric  sulphate  in  10%  sulphuric  acid  and  shaken 
with  barium  carbonate,  traces  of  barium  and  mercury 
being  removed  from  the  filtrate  as  above,  or  by 
treatment  with  sodium  sulphate  and  zinc  dust. 
Filtrates  so  prepared  from  human  blood  are  apparently 
free  from  non-dextrose  reducing  substances,  since 
their  direct  analysis  with  the  reagent  of  Somogyi 
(A.,  1927,  69,  1214)  gave,  except  in  one  pathological 
case  with  a  high  non-protein-nitrogen  concentration, 
figures  for  the  sugar  content  in  close  agreement  with 
those  obtained  by  the  yeast  fermentation  method 
of  the  latter  author.  Similar  agreement  by  the 
two  methods  was  obtained  in  various  animal  bloods, 
although  discrepancies  occurred  with  certain  samples 
of  pig’s  blood,  which  could  not  be  accounted  for  by 
the  presence  of  glutathione  or  of  ergothioneine. 

C.  R.  Harington. 

Copper  method  of  determining  blood-sugar. 
O.  Folin  {J.  Biol.  Chem.,  1929,  82,  83—93)  —The 
author’s  recent  method  (A.,  1926,  648)  for  the  deter¬ 
mination  of  blood-sugar  is  discussed  and  certain 
modifications  are  suggested.  C.  R.  Harington. 

Lactic  acid  content  of  the  blood.  M.  Hochrein 
and  R,  Meier  (Dent.  Arch.  klin.  Med.,  1928,  161, 


59 — 83;  Chem.  Zentr.,  1929,  ii,  2101). — Human 
blood  normally  contains  6 — 10  mg.-%  of  lactic  acid; 
higher  values  are  found  after  febrile  conditions  and 
in  certain  pathological  conditions  of  the  heart  and 
liver.  A.  A.  Eldridge. 

Calcium  and  inorganic  phosphorus  in  the 
blood  of  rabbits.  IV.  Influence  of  light  environ¬ 
ment  on  normal  rabbits.  W.  H.  Brown  and  M, 
Howard  (J.  Exp.  Med.,  1929,  49,  103— 126),— The 
chemical  equilibrium  of  the  blood  of  rabbits,  as 
indicated  by  the  calcium  and  inorganic  phosphorus 
content,  is  affected  by  exposure  to  neon  light. 

Chemical  Abstracts. 

Anticoagulant  action  of  Witte’s  peptone.  J.  V. 
Pickering  (Proc.  Roy.  Soc.,  1929,  B,  104,  512— 
518). — Undisturbed  plasma  protects  platelets  against 
clumping  and  lysis.  Tho  principal  influence  of 
small  amounts  of  peptone  on  blood  freshly  shed  into 
paraffined  vessels  is  tho  restraint  of  changes  in  the 
plasma.  This  reaction,  by  delaying  the  disintegration 
of  platelets,  assists  in  the  inhibition  of  blood-clotting. 

B.  A.  Eagles. 

Fats  of  Japanese  birds.  I.  R,  Koyama  (J, 
Soc.  Chom.  Ind.  Japan,  1928,  31,  292 — 296). — The 
fats  obtained  from  Daurian  torn  (Sterna  longipenni s, 
Nordmann),  Japanese  snipe  Mibuto  (Gdllinago  Mibuto, 
Koyama),  and  Javan  buzzard  (Butastur  indicus> 
Gmelin)  have  been  studied.  Males,  females,  chickens, 
and  adults  were  examined  separately.  These  fats 
had  m.  p.  from  29-8°  to  41*9°,  J40  from  0*SS7  to  0*912, 
ni0  from  1*464  to  1*471,  saponification  values  from 
179  to  196,  acid  values  from  0*08  to  2*67,  iodine  values 
from  61  to  103,  unsaponifiable  matter  from  0*53  to 
7*94%,  and  insoluble  bromine  compounds  from  1*88  to 
31*08%  (Br  52*51—71*53%).  The  fats  of  these 
birds  contained  some  higher  unsatu rated  fatty  acids ; 
the  saturated  fatty  acids  were  apparently  chiefly 
palmitic  and  stearic  acids.  The  quantity  of  higher 
unsaturated  fatty  acids  seemed  to  increase  as  the 
birds  grew,  and  the  properties  of  the  fats  varied 
during  their  breeding  season.  Y.  Nagai. 

Silkworm  chrysalis  oil.  E.  de’Conno  and  A. 
Quarto  (Annali  Chim.  Appl.,  1929,  19,  91 — 97).— 
In  comparison  with  oil  obtained  from  the  normal 
chrysalises,  that  obtained  from  chrysalises  which 
have  been  killed  with  chloropicrin  shows  little  differ¬ 
ence  in  physical  and  chemical  characters,  hut 
increased  proneness  to  turn  rancid.  The  lecithin 
undergoes  hydrolysis,  stearic  acid  being  liberated; 
this  action  of  chloropicrin  is  analogous  to  that  of 
snake-poison,  which  causes  loss  of  an  oleic  residue  by 
the  lecithin.  T.  H.  Pope. 

Action  of  bromine  on  insect  oils.  J.  T.  David 
(Compt.  rend.,  1929,  188,  1122— 1124).— The  high 
iodine  values  of  the  oils  from  the  larvae  of  certain 
Lepidoptera  and  Coleoptera  are  given.  The  action 
of  bromine  on  these  oils  was  found  to  give  in  some 
cases  a  small  precipitate  (2 — 6%),  in  others  a  larger 
amount  (14%),  and  in  some  cases  none.  The  presence 
of  linolenic  acid  in  the  oil  from  Colaspidema  atra  was 
proved  by  the  isolation  of  hexabromostearic  acid 
after  tjie  treatment  with  bromine. 

B,  W.  Anderson. 
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Transmicroscopic  structure  of  living  bodies. 
III.  Otoliths  of  Rana  enculenta.  S,  Funaoka 
and  S.  Toyota  (Folia  anat,  Jap.,  1928,  6,  323 — 325 ; 
Chem.  Zentr,,  1928,  ii,  2158),— The  otoliths  and  the 
calcium  salt  in  the  lime  sac  consist  of  aragonite. 

A,  A,  Eldridge, 

Colorimetric  method  of  determining  guanine  ; 
application  to  determination  of  nucleo-cyto* 
plasmic  ratios.  T,  B.  Robertson  (Austral.  J. 
Exp.  Biol.,  1929,  8,  33— 58).— The  oxidation  of 
guanine  to  guanidine  with  potassium  permanganate 
and  hydrochloric  acid  and  tho  colorimetric  determin¬ 
ation  of  the  latter  is  used  as  a  basis  for  the  determin¬ 
ation  of  guanine.  The  reagent  used  comprises  5  c.c, 
each  of  10%  solutions  of  sodium  nitroprusside, 
potassium  ferricyanide,  and  sodium  hydroxide,  diluted 
to  00  c.c.  with  distilled  water.  Certain  oxidation 
products  of  guanine  depress  the  colour  value  obtained ; 
this  depression  is  removed  by  treatment  with  alkaline 
hydrogen  peroxide.  The  application  of  the  method 
to  the  determination  of  nucleic  acid  in  animal  tissues 
is  described  and  the  ratio  nucleic  acid-nitrogen  to 
coagiilable  protein-nitrogen  is  suggested  as  a  measure 
o!  nucleo-cytoplasmic  ratios.  JF.  G,  Hapfolb, 

Fhilothion,  be  Ray-Pailicade  (Bull,  Soc.  Chim, 
bioi,  1929,  11,  308 — 311). — Philothion  is  a  complex 
protein  which  evolves  hydrogen  sulphide  at  100° 
and  reduces  sulphur  to  hydrogen  sulphide  at  30°. 

E.  Boyland. 

Seasonal  variation  in  iodine  percentage  and 
dry  weight  of  thyroid  glands  of  sheep  in  Aus¬ 
tralia.  M.  0.  Dawbarn  (Austral.  J.  Exp.  Biol,, 
1929,  6,  65— 77),— A  statistical  examination  of  the 
results  of  determinations  of  dry  weight  and  iodine 
content  of  106  sheep’s  thyroid  glands  reveals  a 
seasonal  variation  in  the  iodine  percentage  which  is 
25%  less  on  the  average  in  the  early  summer  months 
than  in  the  winter.  The  sex  of  the  animal  affects 
the  dry  weight  but  not  the  percentage  iodine  content 
of  the  thyroids.  F.  C.  Happolb, 

_  Carbohydrate  of  rabbit’s  skeletal  muscle.  H, 
Handovsky  and  K.  Westfiial  (Pfluger’s  Archiv, 
1928,  220,  399—409 ;  Chem.  Zentr.,  1928,  ii,  2039).— 
Values  are  :  total  carbohydrate  509 — 568,  glycogen 
377 — 493,  lower  sugars  39 — 165  (30%  reducing 
sugar),  lactose  123—153  A.  A.  Eldridge. 

Glycogen  content  of  the  liver.  I.  Determin¬ 
ation  of  the  glycogen  and  carbohydrate  content 
of  the  liver.  E.  Burg  hard  and  3EL  Paffrath  (Z. 
Knderheilk.,  1927,  45,  68—77 ;  Chem.  Zentr.,  1928, 
it*  -174 — 2175). — On  account  of  post-mortem  decom¬ 
position  of  glycogen  in  muscle  and  liver  it  is  recom¬ 
mended  that  the  total  carbohydrate  content  should 
^  determined  and  the  liver-glycogen  calculated  from 
ihfe,  the  constant  difference  being  0*23, 

A.  A.  Eldridge. 

Chemical  examination  of  a  mummy.  A,  Tulli 
Wtti  R,  Accad.  Lincei,  1929,  [vi],  9,  233—237).— 
Examination  of  a  mummy  from  the  Vatican  Museum 
showed  absence  of  nitre,  arsenic,  heavy  metals, 
a,ri  bitumen.  Probably  natural  balsams  were  used 
m  the  mummifying  process,  T,  H.  Pope. 

Regulation  of  respiration,  XXVII,  Effect  on 
salivary  secretion  of  varying  carbon  dioxide  and 


oxygen  content  of  inspired  air.  N.  B.  Eddy 
(Amer,  J.  Physiol.,  1929,  88,  534 — 545). — The  sub- 
maxillary  gland  of  the  dog  was  made  to  secrete  at  a 
constant  rate  by  continuous  intravenous  administra¬ 
tion  of  pilocarpine.  Under  these  conditions,  an 
increased  carbon  dioxide  content  of  the  inspired  air 
produced  an  increased  rate  of  secretion  of  saliva  and 
decreased  oxygen  content  a  decreased  rate  of  secretion. 

B.  A.  Eagles. 

Regulation  of  respiration.  XXVIII.  Lymph 
acidity  and  lymph  flow  during  administration  of 
sodium  hydrogen  carbonate  and  carbon  dioxide, 
XXIX.  Lymph  acidity  and  lymph  flow  during 
impaired  oxidations  produced  by  cyanide,  R. 
Gesell  (Amcr.  J.  Physiol.,  1929, 88,  546—553,  554' — 
561). — XXVIII.  Intravenous  injections  of  sodium 
hydrogen  carbonate  solution  decreased  the  hydrogen- 
ion  concentration  of  the  lymph  and  blood.  Administra¬ 
tion  of  carbon  dioxide  increased  the  acidity  of  the 
lymph  and  blood, 

XXIX.  Cyanide  markedly  increased  the  flow  of 
lymph.  B.  A.  Eagles, 

Mechanism  of  lymph-formation,  G,  Quag- 
liariello  (Atti  R.  Accad.  Lincei,  1929,  [vi],  9,  243— 
249). — 1 The  differences  in  chemical  constitution  and 
chemico-physical  properties  between  lymph  and 
plasma  are  explainable  in  some  degree  on  the  assump¬ 
tion  that,  when  the  two  liquids  are  separated  by  a 
membrane  more  readily  permeable  by  electrolytes 
than  by  colloids,  a  membrane  equilibrium  either  is 
established  or  tends  to  become  established. 

T.  H-  Pope. 

Acid-base  composition  of  gastric  secretions, 
J.  L,  Gamble  and  M.  A.  McIver  (J.  Exp.  Med.,  1928, 
48,  837— 847).— A  study  of  the  secretion  of  isolated 
pouches  constructed  in  the  fundus  and  in  the  pyloric 
antrum  of  the  cat’s  stomach. 

Chemical  Abstracts. 

Acid-base  composition  of  pancreatic  juice  and 
bile,  J.  L.  Gamble  and  M.  A.  McIver  (J.  Exp. 
Med.,  1928,  48,  849— 857).— The  concentration  of 
fixed  base  in  tho  pancreatic  juice  is  approximately 
equal  to  that  in  the  blood-plasma ;  tho  concentration 
of  chlorine  ion  is  25 — 50%  of  the  fixed  base  value. 
In  bile  as  delivered  by  the  liver  the  concentrations  of 
fixed  base  and  chlorine  ion  correspond  with  those 
in  the  blood-plasma,  whilst  in  gall-bladder  bile  the 
concentration  of  fixed  base  is  double  that  of  hepatic 
duct  bile  and  the  chlorine  ion  has  almost  entirely 
disappeared.  Chemical  Abstracts. 

Physical  decolorisation  of  bile.  H.  Wit  (Bioehem. 
Z.,  1929,  207,  141 — 145).— Of  adsorbents  which  are  in 
tho  form  of  powders  animal  charcoal  is*  the  best  for 
decolorising  bile ;  kaolin,  talc,  and  kieselguhr  are 
much  less  active.  The  efficiency  of  these  powdered 
adsorbents  is  increased  by  the  presence  of  acid  and 
decreased  by  that  of  bile  acids  or  of  protein.  It  is 
chiefly  on  the  electrochemical  nature  of  the  adsorbent 
that  the  removal  of  colouring  matter  depends,  but 
the  reaction  of  the  bile  also  has  an  important  influence 
on  the  process.  W,  McCartney, 

Iodine  as  a  biogenic  element.  XVIII.  Method 
of  combination  of  iodine  in  milk,  K.  Schaerer 
and  J.  Schwaibold  (Bioehem.  Z,,  1929,  207,  332— 
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340), — Under  normal  conditions  only  a  small  part 
of  the  iodine  of  milk  is  present  as  inorganic  salts.  It 
is  mostly  combined  with  organic  substances  of  the 
serum.  Feeding  iodised  protein  alters  the  proportions 
a  little,  whilst  administration  of  moderate  amounts 
of  alkali  iodides  causes  a  considerable  increase  in  the 
inorganic  fraction.  By  feeding  di-iodostearolio  acid, 
the  chief  portion  of  the  iodine  carried  over  into  the 
milk  is  iodised  fatty  acid  or  glyceride. 

P.  W.  COJTTJSBBITOK. 

Composition  of  liquor  follieuli.  M.  Testa 
(Arch.  Farm,  sperim.,  1929,  48,  174 — 176). — 

Analysis  of  two  samples  of  liquor  follieuli  gave  the 
following  results  in  rag,  per  100  g, :  free  cholesterol, 
28*57,  30*07 ;  cholestcryl  esters,  27*96,  29*44 ;  neutral 
fats,  13*46,  12*65 ;  fatty  acids,  36*90,  32*42 ;  phos- 
phatidcs,  34*90,  26*50.  About  0*907%  of  the  protein 
present  is  proeipitable  by  alcohol  but  not  eoagulablo 
by  heat  and  appears  to  bo  a  mucoid  (ef.  Testa  and 
Tafuri,  BolL  Soc.  Biol,  sperim.,  1927,  2,  893).  When 
isolated  by  the  method  used  by  Needham  for  the 
mucoid  of  hen's  eggs  (A.,  1927,  787)  and  hydrolysed 
by  means  of  20%  hydrochloric  acid  solution,  it  yields 
9*192%  of  total,  0*392%  of  melaninic,  3*721%  of 
basic,  and  5*075%  of  amino-nitrogen,  and  when 
dissolved  in  a  solution  of  potassium  chloride  and 
hydrochloric  acid,  it  gives  16*49%  of  reducing  sub¬ 
stance  calculated  as  dextrose.  '  T.  H,  Pope. 

Composition  of  the  body  fluids  of  the  goosefish 
(Lophius  pi&catorius).  H.  W.  Smith  (J.  Biol. 
Chem.,  1929,  82,  71 — 75),— The  goosefish  differs  from 
other  teleosteans  in  that  its  pericardial  and  peri¬ 
visceral  cavities  contain  considerable  quantities  of 
fluid;  these  fluids  are  slightly  more  alkaline  than 
the  blood-serum,  but  in  other  respects  neither  they 
nor  the  spinal  fluid  show  marked  difference  in 
composition  from  the  serum.  C.  R,  Harikgtoh. 

Determination  of  organic  acids  in  small 
amounts  of  urine  and  of  the  basic  equivalents 
combined  with  the  acids.  F.  Maikzer  and  A. 
Joffe  (Biochem.  Z.,  1929,  207,  167 — 176). — By 
means  of  a  modification  of  the  method  of  Van  Slyke 
and  Palmer  (A,,  1920,  i,  459)  the  organic  acids  of 
urine  can  bo  determined  in  a  volume  of  10  e.e.  A 
process  for  the  titration  of  the  bases  combined  (at  the 
Pn  of  the  urine)  with  these  acids  is  also  described. 
The  extent  of  combination  of  the  bases  in  urine 
shows  no  detectable  dependence  on  the  pa. 

W.  McCartney. 

Acetone  and  acetoaeetic  acid  in  urine.  C. 
Otto  (Pharm.  Ztg.,  74,  499). — The  ethylenediamine 
test  gives  with  acetone  a  pale  to  deep  violet  colour 
and  with  acetoaeetic  acid  an  orange  to  brown  colour. 
In  the  presence  of  both  substances,  the  latter  is 
masked  by  the  former.  Proof  of  the  presence  of 
acetoaeetic  acid  depends  on  the  sensitiveness  of  the 
Jack  test,  which  is  not  given  by  acetone.  Results 
obtained  from  the  application  of  the  tests  show*  that 
the  presence  of  small  amounts  of  acetone  in  urine 
can  he  considered  normal.  B.  A.  Eagles. 

Acetone  and  acetoaeetic  acid  in  urine.  P. 
Borkheimer  (Pharm,  Ztg.,  74,  499 — 500). — A  reply 
to  the  criticisms  of  Otto  (preceding  abstract).  In 
urines  containing  small  amounts  of  acetone  substances 


a  positive  acetone  test  is  duo  to  acetoaeetic  acid 
rather  than  to  acetone.  Both  the  Lang  and  Legal 
test  and  the  ethylenediamine  test  are  more  sensitive 
to  acetoaeetic  acid  than  they  are  to  acetone, 

B.  A.  Eagles. 

Determination  of  lmvulose  in  urine.  C.  I. 
Kruisheer  (Biochem.  Z.,  1929,  207,  441—146).— 
Lmvuloso  can  bo  determined  in  urine  (after  destruction 
of  aldehyde  sugars  and  urinary  reducing  substances 
by  treatment  with  alkaline  iodino)  by  determining  the 
reducing  power  to  Feliling’s  solution  with  an  accuracy 
of  0*05%.  P.  W.  Clutteubuce. 

Colouring  matters  of  urine.  VII.  Spectre- 
metric  determination  of  urobilin.  M.  Weiss 
(Biochem,  Z.f  1929,  207,  151— 158).— By  means  of  a 
method  described  previously  (ef,  this  vol.,  91) 
tho  urobilin  content  of  urine,  fences,  or  bile  can  bo 
quantitatively  determined.  A  spectrometer  and  a 
urobilin  solution  of  known  concentration  a  re  em¬ 
ployed.  Tho  amount  of  urobilin  winch  can  bo 
determined  in  1  day's  urine  is  not  less  than  0*5  nig. 

W.  McCartney. 

Upper  limit  of  hydrogen-ion  and  hydrogen 
carbonate  concentrations  of  urine.  F.  SLvxnzer 
(Biochem,  Z.,  1929,  207,  159 — 166). — Determinations 
made  with  urine  from  women  to  whom  large  amounts 
of  hydrogen  carbonate  had  been  orally  administered 
and  with  that  from  a  dog  into  which  sufficient  sodimn 
carbonate  to  produce  alkali  poisoning  had  been 
intravenously  injected  shoiv  that  the  pn  of  urine 
cannot  exceed  8*3.  The  amount  of  hydrogen  carb¬ 
onate  excreted  in  the  urine  is  simply  related  (at 
constant  carbon  dioxide  tension)  to  tho  pn*  The 
maximum  possible  concentration  of  hydrogen  carb¬ 
onate  in  urine  is  536  millimoL-%,  but  this  con¬ 
centration  is  influenced  by  other  factors  than  the  pn* 

W.  McCartney 

Anaemia  as  an  avitaminosis.  O,  Stiner  (Mitt. 
Lebensm,  Hyg.,  1928,  19,  79 — 84;  Cliem.  Zentr., 
1928,  ii,  2261). 

Metabolism  in  pernicious  anaemia,  H.  L.  Alt 
(Arch.  Int.  Med.,  1929,  43,  488— 5Q3).— Patients  with 
pernicious  anaemia  showed  negative  nitrogen  balance. 
Positive  nitrogen  balances  occurred  shortly  after 
treatment  with  liver  extract  was  begun.  The  output 
of  nitrogen  decreased  definitely  about  the  time  of  the 
riso  in  the  number  of  reticulocytes. 

B.  A,  Eagles. 

Analysis  of  the  liquid  from  a  splenic  cyst.  S. 
Grillon  (J.  Pharm.  Chim.,  1929,  [viii],  9,  23—25).- 
See  this  vol.,  342. 

Diabetes  insipidus.  III.  The  diuretic  sub¬ 
stance.  H.  Bourqtjin  (Amer.  J.  Physiol.,  1929,  m 
519 — 528).— Experimental  diabetes  insipidus  in  dogs 
gives  rise  to  a  greatly  increased  amount  of  diuretic 
substance  in  the  urine.  This  substance  has^  also 
been  demonstrated  in  extracts  of  the  mammillary 
bodies  and  thalamus  of  the  brains  of  normal  animals. 

B.  A.  Eagles. 

Microchemistry  of  the  nervous  system.  H. 
Cerebral  water,  nitrogen,  sulphur,  and  phos¬ 
phorus  in  experimental  traumatic  encephalitis. 
R.  SI-  May  (Bull  Soc.  Chim.  bid.,  1929,  11,  312— 
332). — On  degeneration  after  trauma  of  the  cerebra 
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hemisphere,  the  sulphur,  nitrogen,  and  water  contents 
of  the  nervous  tissue  increased,  whilst  the  amount  of 
total  phosphorus  decreased.  The  increased  sulphur 
may  be  due  to  the  increased  oxidation  in  the  degener¬ 
ating  cells,  the  nitrogen  may  be  due  to  blood,  whilst  the 
decrease  in  phosphorus  is  probably  caused  by  decom¬ 
position  of  phosphatides.  E,  Boyland, 

Ehrmann's  alcohol  test  for  examining  the 
gastric  functions.  P,  Introzzi  (Folia  Clin.  Chim* 
Micros.,  1928,  3,  44 — 64). — This  test  possesses  distinct 
practical  advantages  over  others,  the  alcohol  furnish¬ 
ing  an  adequate  stimulus  for  developing  the  maximum 
secretory  capacity  of  the  gastric  mucous  membrane. 
The  test  renders  possible  the  study  of  all  the  gastric 
functions,  and,  to  some  extent,  of  the  mobility  of  the 
stomach  itself.  It  serves  also  indirectly  for  the 
examination  of  the  function  of  the  liver  (bile)  and 
pancreas  and  of  the  effect  of  duodenal  reflux  in  the 
stomach.  Chemical,  histological,  and,  since  the 
alcohol  administered  is  readily  sterilised,  bacterio¬ 
logical  investigations  are  also  possible  with  its  help. 

T-  H.  Pope. 

“Half  disease."  G.  Lockemann  (Biochem.  Z., 
1929, 207, 194 — 216).— A  previously  unknown  disease 
(“  Haffkrankheit  ”)  which  broke  out  in  the  Frische 
Hai  region  in  1924  was  believed  to  have  been  caused 
by  the  presence  of  a  volatile  arsenic  compound  in  the 
atmosphere.  The  belief  is  erroneous.  The  disease 
was  probably  caused  by  products  of  putrefaction 
derived  from  sewage  and  consumed  by  eels  which 
were  used  as  food.  W.  McCartney. 

Lactic  acid  of  the  blood  in  hepatic  disease. 
H.  Schumacher  (Klin.  Woeh.,  1928,  7,  1733—1737; 
Chem.  Zentr.,  1928,  ii,  2161). — In  severe  hepatic 
disease  the  blood-lactic  acid  value  is  high,  and  falls 
only  slowly  after  intravenous  administration  of 
sodium  lactate.  A.  A.  Eldridge. 

Hypertension  and  blood-sugar.  E.  Wiechmann 
(Beut.  Arch,  kl in.  Med.,  1928,  61,  92—109;  Chem. 
Zentr.,  1928,  ii,  2161). 

Variations  of  blood-sugar  in  disease.  Effect 
of  potassium  iodide  and  thyroid  preparations  on 
die  blood-sugar  curve.  0.  Holsti  (Acta  Med. 
fteand.,  1927,  66,  443—446  ;  Chem.  Zentr.,  1928,  ii, 
2181). — In  most  acute  diseases  the  blood-sugar  level 
k  higher  than  the  normal ;  after  administration  of 
dextrose  (10  g.)  the  curve  falls  more  slowly  than 
normally.  In  chronic  diseases  the  relation  is  not 
simple.  Potassium  iodide  has  no  influence  on  the 
Mood -sugar  level.  Thyroid  gland  preparations  raise 
the  blood-sugar.  A.  A.  Eldridge, 

Changes  in  the  mineral  constituents  of  the 
blood  in  experimental  nephritis.  Serum- 
potassium  and  -calcium.  A.  Bolliger  and  F. 
Bseh  (Zentr.  inn.  Med.,  1928,  49,  825 — 831 ;  Chem. 
Zentr.,  1928,  ii,  2161). — In  interstitial  nephritis 
caused  by  irradiation  of  the  kidneys  with  X-rays, 
blood -potassium  and  inorganic  phosphate  are 
^creased,  the  alkali  reserve  is  frequently  markedly 
diminished,  whilst  the  blood-calcium  may  be  increased 
or  decreased.  A.  A.  Eldridge. 

Distribution  of  the  globulin  and  albumin 
fractions  in  the  blood  and  urine  [of  children]  in 


nephrosis*  F.  W.  Schultz  and  SL  B,  Ziegler 
(Amer.  J.  Dis.  Children,  1928,  36,  756 — 763). — 
The  total  plasma -protein  is  decreased,  and  the 
cholesterol  increased ;  the  albumin  :  globulin  ratio  is 
lowered  or  inverted.  During  nephrosis  the  non- 
protein-nitrogen  of  the  blood  varies  from  19*6  to 
43*2  mg.  per  100  c.c.  The  urine  may  contain  fat 
and  globulin  as  well  as  albumin,  the  concentration 
of  the  globulin  eventually  exceeding  that  of  the 
albumin.  Chemical  Abstracts. 

Chloride r  sugar,  and  calcium  content  of  the 
cerebrospinal  fluid  in  children.  A.  V.  Neale  and 
M.  S.  Esslemont  (Arch.  Dis.  Childhood,  1928,  3, 
243—256). — A  study  of  pathological  conditions  of  the 
nervous  system  and  of  the  meninges. 

Chemical  Abstracts, 

Porphyrin.  A.  A,  H,  van  den  Bergh  and  A.  J, 
Hyman  (Dout.  med,  Woeh.,  1928,  54,  1492—1494; 
Chem.  Zentr.,  1928,  ii,  2046), — In  congenital 
porphyrinuria  large  quantities  of  porphyrin  were 
detected  in  the  urine  and  faces,  from  which  methyl 
esters  differing  in.  the  absorption  spectra  from  those 
of  uro-  and  copro-porphyrin  (Fischer)  were  isolated. 
Four  carboxyl  groups  were  present.  Lead  poisoning 
leads  to  the  presence  of  porphyrin  in  the  urine ;  por¬ 
phyrin  was  never  found  in  the  serum  but  was  present 
in  considerable  amount  in  the  red  blood-corpuscles. 

A.  A.  Eldridge. 

Metabolic  changes  in  rickets.  I.  Phosphate 
metabolism  in  the  musculature  in  experimental 
rickets  in  rats.  H.  Hentschel  and  E.  Zoeller 
(Z.  Kinderheilk.,  1927,  44,  140—162;  Chem,  Zentr., 
1928,  ii,  2037). — In  rachitic  rats  the  synthetic  phase 
of  the  lactaeidogen  metabolism  in  the  musculature 
suffered  injury,  whilst  the  splitting-power  for  lactacid- 
ogen  wus  conserved.  Values  for  the  total  phosphoric 
acid  content  of  the  musculature  varied  around  0*812 
g.-%.  The  inorganic  phosphoric  acid  is  chiefly 
reduced,  and  the  organic  fraction  after  14  days.  The 
former  increased  on  irradiation.  A.  A.  Eldridge. 

Metabolic  changes  in  rickets.  II*  Carbo¬ 
hydrate  metabolism.  E.  Ayrer  and  H. Hentschel 
(Z.  Kinderheilk.,  1928,  45,  289—295;  Chem.  Zentr., 

1928,  ii,  2037).— Largo  variations  in  the  glycogen 

content  of  both  normal  and  rachitic  rats  were 
observed.  A.  A.  Eldridge. 

Behaviour  of  lactic  acid  in  the  blood.  I. 
Typhoid  and  tuberculous  infections.  G.  Mar- 
gretk  (Folia  Clin.  Chim.  Micros.,  1928,  3,  5—43). — 
A  review  is  given.  In  patients  suffering  from  slowly- 
progressing  phthisis  and  in  good  nutritional  condition, 
the  lactic  acid  content  of  the  blood  docs  not  differ 
from  the  normal,  oven  when  there  is  a  temperature 
rise.  Where  there  is  cachexia,  values  slightly  higher 
than  the  normal  are  observed.  High  proportions 
of  lactic  acid  were,  however,  found  with  two  patients 
in  which  tubercular  infection  was  developing  rapidly. 
Slightly  raised  values,  comparable  with  those  accom¬ 
panying  pulmonary  lesions,  exist  in  cases  of  marked 
malnutrition.  T.  H.  Pope. 

Influence  of  high  altitude  on  the  catalase 
content  of  blood.  A.  I.  Alexeeff  (Biochem.  Z., 

1929,  207,  28—38). — The  catalase  content  of,  and 
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amount  of  erythrocytes  in,  blood  from  tubercular 
patients  resident  in  the  plains  at  Tashkent  decrease 
after  two  months*  sojourn  in  the  hills  (at  1500  m.). 
The  fall  in  the  catalase  content  occurs  rapidly  and 
almost  entirely  in  the  first  week  after  return  from  the 
hills,  but  the  decrease  in  the  amount  of  erythrocytes 
proceeds  regularly  during  four  months.  In  the  blood 
of  healthy  persons  the  same  changes  take  place 
except  that  a  pronounced  decrease  both  in  catalase 
content  and  amount  of  erythrocytes  occurs  in  the 
first  two  weeks  after  return.  The  curve  of  the  colour 
index  of  the  blood  runs  almost  parallel  with  that 
showing  the  changes  in  the  amount  of  erythrocytes. 

W.  McCartney. 

Influence  of  cations  on  the  fermenting  power 
of  tumour  cells.  I.  A.  Lasnitzki  and  0.  Rosen¬ 
thal  (Eiochem.  Z.,  1929,  207,  120— 140).— The  fer¬ 
menting  power  of  tissue  from  tumours  decreases  when 
the  Ringer  solution  used  as  a  medium  in  which 
fermentation  takes  place  contains  neither  potassium 
nor  calcium  ions.  The  extent  of  the  decrease,  in  the 
case  of  tumours  from  rats,  is  from  25  to  40%. 

W,  McCartney. 

Non-consumption  of  vitamm-B  by  growing 
chicken  sarcoma.  W.  Nakahara  and  E.  Some- 
kawa  (Sci.  Papers  Inst.  Pliys.  Chem.  Res.  Tokyo, 
1929,  10,  211 — 220). — The  vitamin- B  content  of  the 
liver  of  chickens  fed  on  a  diet  lacking  in  vitamin-R 
is  not  reduced  as  the  result  of  the  inoculation  of  the 
bird  with  a  rapidly  growing  Rous  sarcoma  no.  1. 
It  therefore  appears  that  the  tumour  may  not  require 
vitamin-B  for  its  growth.  W.  0 .  Kermack . 

Vital  staining  of  normal  and  malignant  cells. 
II.  Staining  of  malignant  tumours  with  trypan- 
blue.  R.  J.  Ludford  (Proc.  Roy.  Soc.,  1929,  B,  104, 
493 — 511). — It  is  possible  that  most  malignant  cells 
fail  to  stain  like  their  normal  prototypes  because  their 
greater  acidity  prevents  the  flocculation  of  acid  dyes. 

B.  A.  Eagles. 

Calcium  and  phosphorus  metabolism,  V. 
Bone  trabeculae  as  a  readily  available  reserve 
supply  of  calcium.  W.  Bauer,  J.  C.  Aub,  and  F. 
Albright  (J.  Exp.  Med.,  1929,  49,  145 — 161). — 
Easily  mobilisablo  calcium  is  not  deposited  in  the 
shafts  of  adult  animals,  but  in  the  trabecuke  of  bone. 
The  shafts  show  a  slow  progressive  exchange  of 
inorganic  salts.  Chemical  Abstracts. 

Ionic  mobility  as  a  factor  in  influencing  the 
distribution  of  potassium  in  living  matter.  A.  B. 
Macallum  (Proc.  Roy.  Soc.,  1929,  B,  104,  440 — 
458),— From  solutions  containing  cquimolecular  quan¬ 
tities  of  potassium  and  sodium  chlorides  or  potassium 
and  lithium  chlorides  considerable  quantities  of 
potassium  and  very  little  of  sodium  or  lithium  are 
adsorbed  by  a  naturally  occurring  quartz  sand,  the 
exact  quantity  of  potassium  adsorbed  depending  on 
the  rate  of  percolation  of  the  solution  through  the 
sand  and  on  the  quantity  of  sand  used.  With  a 
solution  containing  0-7614%  of  sodium  chloride  and 
0*0381%  of  potassium  chloride,  the  quantity  of  potass¬ 
ium  adsorbed  was  about  double  that  of  the  sodium 
adsorbed.  It  is  suggested  that  the  preferential 
adsorption  of  potassium  depends  on  the  higher  ionic 
mobility  of  this  ion  which  results  in  its  reaching  first 


and  so  occupying  the  interfacial  surfaces.  The  bear¬ 
ing  of  these  results  on  the  role  of  potassium  in  living 
cells  is  discussed.  W.  O.  Kermack. 

Ion  content  of  mother  and  embyro.  S.  Hayashi 
(Biochem.  Z.,  1929,  207,  432 — 436). — The  potassium, 
calcium,  magnesium,  and  phosphorus  contents  of  the 
liver,  heart,  and  bones  of  female  rats  on  a  sufficient 
diet  aro  carefully  preserved  during  the  period  of 
growth  of  the  embryo,  the  ratio  of  K/Ca  for  liver 
increasing  slightly  (at  the  most  by  10%)  and  for 
heart  decreasing  slightly  owing  to  increase  in  calcium. 
The  bones  preserve  the  calcium  and  magnesium  con¬ 
tents  absolutely.  The  ratio  Ca/Mg  for  pregnant  is 
somewhat  less  than  for  normal  animals.  The  potass¬ 
ium  and  magnesium  contents  of  the  embryo  scarcely 
change  after  the  twelfth  day,  the  values  being  rather 
higher  in  the  earlior  stages.  The  calcium  and  phos¬ 
phorus  contents  increase  with  the  formation  of  bone 
and  attain  the  highest  values  just  before  birth, 

P.  W.  Clutterbuck. 

Metabolism  following  anoxaemia.  I,  Oxygen 
consumption  and  blood-lactates  after  exercise. 
E,  G.  Martin,  J.  Field,  and  V.  E.  Hall  (Aiuer. 
J.  Physiol.,  1929,  88,  407* — 419). — In  dogs  under  cer¬ 
tain  conditions  of  exercise,  the  excess  oxygen  con¬ 
sumption  following  exercise  is  not  determined  by  the 
amount  of  lactate  disappearing  from  the  body. 

B.  A .  Eagles. 

Lactic  acid  metabolism  in  athletics.  I.  Snap¬ 
per  and  A.  Grunbaum  (Deut.  mcd.  Woch.,  1928,  54, 
1494 — 1495 ;  Chem.  Zentr.,  1928,  ii,  2263). — Football 
does  not  usually  lead  to  marked  increase  of  blood- 
lactic  acid ;  on  warm  days  the  urinary  excretion  of 
lactic  acid  does  not  exceed  60  mg.,  but  on  cold  days 
it  may  reach  290  mg.  Excretion  of  lactic  acid 
through  the  skin  may  amount  to  1*1 — 2*5  g. 

A.  A.  Eldridge. 

Muscle  contraction.  II.  Distribution  ol 
phosphorus  in  frog  muscle  during  delayed 
relaxation.  H.  H.  Dixon,  H.  A,  Davenport,  and 
S.  W.  Ranson  (J.  Biol.  Chem.,  1929,  82,  61—70).- 
The  gastroenemii  of  frogs  which  had  received  intra- 
peritoneal  injections  of  hypertonic  solutions  of  various 
substances  showed  an  increase  of  500%  in  the  relax¬ 
ation  time  over  that  of  muscles  from  normal  animals 
and  a  distribution  of  phosphorus  similar  to  that  found 
in  fatigued  muscles.  The  effect  is  ascribed  to  dehydr¬ 
ation.  C.  R.  Harington. 

Purine  metabolism  of  muscle,  and  the  parent 
substance  of  muscle-ammonia.  J.  K.  Parnas 
(Klin.  Woch.,  1928,  7S  1423—1424;  Chem.  Zentr., 
1928,  ii,  2038). — The  chief  purine  base  of  (frogs) 
muscle  is  adenine,  present  probably  as  the  nucleotide. 
Processes  which  lead  to  elimination  of  ammonia  con¬ 
vert  the  adenine  into  hypoxanthine.  Hypoxantbine 
and  inosic  acid  are  related  to  adenine  and  adenine 
nucleotide  as  is  lactic  acid  to  glycogen.  Conversion 
of  adenine  nucleotide  into  inosic  acid  is  the  source  of 
traumatic  ammonia  formation  in  muscle. 

A.  A.  Eldridge. 

Possible  origin  of  uric  acid.  L.  Bernard 
(Compt.  rend.  Soc.  Biol.,  1928,  99,  314—315;  Chem. 
Zentr.,  1928,  ii,  2166). — The  following  scheme  is 
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suggested  :  (i)  COMe-CHO+2NH3+H-CHO  — y 

g|!f|>CH+3H20;  (ii)  CO(NH2)2+C4H0N2+ 
50  — >  C5H403N3+3H20.  A.  A.  Elbridge. 

Nucleoprotamine  and  its  components  in 
animal  metabolism.  H.  Henschel  (Z.  BioL, 
1029,  88,  594—603), — The  effect  of  the  ingestion  by 
dogs  of  elupeine  sulphate,  nucleic  acid,  and  elupeine 
nucleinate  (in  the  form  of  dried  fish  sperm)  has  been 
determined  on  the  nitrogen,  uric  acid,  and  phosphoric 
acid  output  in  the  urine  and  the  nitrogen  and  phos¬ 
phoric  acid  output  in  the  faeces. 

W.  0.  Kermack. 

Amino-acid  catabolism.  Ill,  Fate  of  ^-hydr¬ 
oxy-derivatives  of  propionic,  butyric,  valeric,  and 
hexoic  acids  in  the  phloridzinised  dog.  R.  0. 
Corley  and  0,  S,  Marvel  (J.  Biol,  Chem,,  1929,  82, 
77 — 82). — Extra  dextrose  is  excreted  by  the  phloridz¬ 
inised  dog  following  administration  of  y-hydroxy- 
butyrie  acid,  but  not  of  bydr  acrylic,  S-hydroxy- 
valeric,  or  e - hy d r oxy he xo ic  acids ;  since  ornithine, 
but  not  lysine,  gives  rise  to  extra  dextrose  formation 
in  the  phloridzinised  animal,  further  evidence  is  thus 
afforded  for  the  view  (A.,  1926,  1171)  that  catabolism 
of  the  diamino-aeids  proceeds  through  the  stages  of 
the  w-amino-  and  oj -hydroxy-acids  with  one  carbon 
atom  less.  0.  R.  Harington. 

Derivative  of  dextrose  concerned  in  the  oxid¬ 
ation-reduction  equilibrium  of  cells,  R.  Wurm- 
ser  and  J.  Geloso  (Compt.  rend.,  1929,  188,  1186 — 
1 188). — Dextrose  in  alkaline  solution,  under  vaseline 
generates  a  substance  (probably  a  dienolie  form,  the 
time  required  varying  with  temperature  and  pR  value) 
which  is  rapidly  oxidised  either  by  dehydrogenation 
in  the  presence  of  methylene-blue  as  an  acceptor  or 
by  molecular  oxygen,  and  which,  is  regenerated  on 
keeping.  Electrometric  titration  shows  that  this 
solution  has  an  oxidation-reduction  potential  similar 
to  that  in  the  interior  of  living  cells  and  a  mechanism 
of  the  regulation  of  intracellular  potential  based  on 
the  presence  of  this  intermediate  substance  (derived 
from  glucosides)  is  suggested.  J,  W.  Baker, 

Carbohydrate  metabolism  of  the  normal, 
phloridzinised  and  diabetic  viviperfused 
stomach.  R.  K.  S.  Lim,  T.  G.  Nr,  H,  Neoiieles,  and 
H.  C.  Chang  (Chinese  J.  Physiol.,  1929,  3,  123 — 
loo), — In  a  non-secreting  dog’s  stomach  subjected  to 
riviperfusion  according  to  the  authors’  method  (ef. 
Xi  and  Lim,  A.}  1928,  442)  the  uptake  of  dextrose  is 
reduced  when  phloridzin  is  administered  or  insulin  is 
deficient.  Under  these  conditions  stimulation  of 
secretion  by  histamine  results  in  no  increase  but 
sometimes  in  a  decrease  in  the  uptake  of  dextrose, 
whereas  an  increase  frequently  occurs  in  the  case 

a  non-phloridzinised  stomach  supplied  with  insulin, 
Neither  the  presence  of  phloridzin  nor  the  deficiency 
pf  insulin  affects  the  uptake  of  oxygen,  and  this  is 
increased  when  secretion  is  stimulated.  It  is  con¬ 
cluded  that  some  substance  other  than  carbohydrate 
is  probably  oxidised  during  secretion. 

W,  0.  Kermack. 

Changes  of  metabolism  during  irradiation. 

L.  Pinoussen.  Fat  content  of  organs,  E. 


Zuckerstein  (Biochem.  Z.,  1929,  207,  426—431). — 
During  irradiation  the  fat  content  of  the  serum  of 
guinea-pigs  increases  considerably  but  the  cholesterol 
content  is  scarcely  affected ;  the  fat  content  of  the 
heart  decreases  considerably  with  and  without  the 
presence  of  eosin  as  sensitiser,  whereas  the  cholesterol 
content  without  sensitiser  decreases  slightly  but  with 
sensitiser  increases  considerably;  the  fat  content  of 
the  liver  decreases  considerably  without  and  to  an  even 
greater  extent  with  sensitiser,  whilst  the  cholesterol 
content  is  slightly  increased;  in  the  kidney  a  small 
decrease  of  fat  and  increase  of  cholesterol  is  obtained, 
whilst  in  muscle  the  fat  content  is  decreased  and  the 
cholesterol  content  is  unchanged. 

P.  W.  Clgtterbuck. 

Cholesterol.  IV.  Relation  of  ovaries  and 
testes  to  cholesterol  metabolism.  F.  S.  Randles 
and  A,  Knudson  (J*  BioL  Chem.,  1929,  82,  57 — 
59). —Removal  of  the  ovaries  or  testes  from  rats  has 
no  effect  on  the  cholesterol  content  of  the  blood. 

C.  R,  Hartngton. 

Hole  of  phospholipids  of  intestinal  mucosa  in 
fat  absorption,  Phospholipins  of  liver  and 
muscle.  R.  G.  Sinclair  (J.  Biol.  Chem.,  1929,  82, 
117 — 136). — The  composition,  but  not  the  total 
amount,  of  the  phospholipins  of  the  intestinal  mucosa 
is  influenced  by  changes  in  the  nature  of  the  fat  of 
the  diet;  such  changes  are  without  effect  on  the 
composition  or  total  amount  of  the  phospholipins  of 
plain  or  striated  muscle.  It  is  thought  that  the 
phospholipins  of  the  intestinal  mucosa  represent  an 
intermediate  stage  in  the  re-synthesis  of  neutral  fat 
from  the  absorbed  fatty  acids.  C.  R.  Harington. 

Effect  of  gestation  and  lactation  on  the  growth 
and  composition  of  swine,  D.  J.  Griswold,  P.  F, 
Trowbridge,  A,  G.  Hogan,  and  L.  D.  Haigh  (Mis¬ 
souri  Agric.  Exp.  Sta.  Res,  Bull.,  1928,  No.  114, 
6  pp.). — The  ash  of  pre-natal  and  new-born  pigs 
contains  more  sodium,  chlorine,  and  sulphur,  and  less 
magnesium,  potassium,  and  silicon  than  that  of  older 
animals.  The  percentage  of  iron  is  low  and  constant. 
The  ash  at  all  ages  contains  about  75%  CaH4(PG4)2. 
Results  of  experiments  on  digestion  are  recorded. 

Chemical  Abstracts. 

Action  of  chalybeate  waters  on  metabolism. 
M,  Kochmann  and  H.  Seel  (Deut.  med.  Woeh.,  1928, 
54,  1321—1322;  Chem.  Zentr.,  1928,  ii,  2263),— 
Ferrous  hydrogen  carbonate  in  a  natural  water  had  a 
favourable  action  on  the  metabolism  of  young  growing 
rats,  possibly  owing  to  an  increase  of  plasma-iron, 

A.  A.  Elbridge. 

Relationship  between  chemical  constitution 
and  physiological  action.  E.  Mameli  (Boll.  CMm, 
farm.,  1929,  58,  299—308,  351—356,  399-^402). 

Aluminium  toxicity.  F,  I.  McLean  and  B,  E. 
Gilbert  (Plant  Physiol.,  1928,  3,  293 — 302). — Low 
concentrations  (3 — 13  in  106)  of  aluminium  are 
stimulating,  and  higher  concentrations  toxic,  to- 
plants.  Aluminium  in  combination  with  organic- 
acids  (citric,  tartaric)  is  toxic  at  low  acidities  (pH  6*5). 
Non-dialysable  aluminium  is  toxic  when  placed  in 
contact  with  the  roots  of  barley.  At  equivalent 
concentration,  phosphate  prevents  toxic  action  by 
aluminium  compounds.  Chemical  Abstracts. 
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Relation  of  arsenicals  to  the  glutathione  con¬ 
tent  of  animal  tissues,  H,  Brown  and  J,  A, 
Kolmer  (J,  Pharm,  Exp,  Ther.,  1929,  35,  417 — 
424). — The  reduced  glutathione  content  of  the  blood 
and  various  organs  of  rats,  rabbits,  guinea-pigs,  and 
dogs  has  been  determined.  No  relation  appears  to 
exist  between  the  susceptibility  of  the  animal  species 
to  salvarsan  poisoning  and  the  content  of  its  organs 
in  reduced  glutathione.  The  administration  of  numer¬ 
ous  therapeutic  doses  of  salvarsan  or  neosalvarsan 
to  rabbits  is  without  significant  effect  on  the  reduced 
glutathione  content  of  its  organs  but  a  single  very 
large  dose  brings  about  a  decrease, 

W.  0.  Kbrmack. 

Pharmacological  significance  of  reactions 
between  arsenious  acid  and  thiol  compounds. 
R.  Labes  (Arch.  exp.  Path.  Pharm,,  1929,  141, 
14S — 160). — The  toxic  effect  of  injected  arsenious  acid 
on  mice  is  greatly  delayed  if  cysteine  is  administered 
at  the  same  time.  Mixture  of  solutions  of  these  two 
compounds  results  in  the  rapid  precipitation  of  a 
compound  containing  1  mol.  of  arsenious  acid  and 
3  mols.  of  cysteine,  the  solubility  of  which  is  less  than 
8  X  1(H2.  It  is  suggested  that  the  delayed  toxic 
effect  is  due  to  the  catabolism  of  the  cysteine  portion 
of  the  compound  in  the  animal  body.  The  influence 
of  cysteine  on  the  tone  of  smooth  muscle  preparations 
is  compared  with  that  of  adrenaline ;  both  reduce  the 
muscle  tone  of  frog-stomach  preparations,  but  with 
the  former  there  is  frequently  a  marked  increase  in 
the  excitability  of  the  preparation.  With,  the  rabbit's 
uterus  there  is  a  differentiation  in  action;  cysteine 
again  reduces  muscle  tone,  adrenaline  increases  it. 

F.  C.  Haffold. 

Action  of  rubidium  on  the  serum.  A.  H. 
Roffo  and  H.  be  Giorgi  (Bol.  Inst.  Med.  exp.,  1926, 
No.  14,  14  pp.;  Chem.  Zentr.,  1928,  ii,  2259). — 
Intravenous  administration  of  rubidium  chloride  or 
sulphate  to  guinea-pigs  or  man  causes  a  slight  dimin¬ 
ution  of  the  pn  and  surface  tension  of  the  blood. 
Apparently  the  colloid  equilibrium  in  the  serum,  is 
altered.  A.  A.  Eldridge, 

Absorption  and  excretion  of  magnesium. 
W.  F.  Taylor  and  J,  E.  Winter  (J.  Pharm.  Exp. 
Ther,,  1929,  35,  435 — 139).— In  rabbits,  light  and 
deep  narcosis  occur  when  the  blood-magnesium  level 
exceeds  7 — 11  and  18 — 21  mg,  per  100  c.c„  respect¬ 
ively,  In  the  dog  even  light  narcosis  is  not  produced 
when  the  blood-magnesium  level  is  10*44  mg,  per 
100  c.c.  In  dog  and  man  approximately  7*5—11% 
Mg  ingested  as  magnesium  chloride  is  excreted  in  the 
urine.  The  temperature  of  dogs  with  fever  is  reduced 
approximately  1°  for  each  rise  of  2  mg.  in  the  blood- 
magnesium  content,  W.  O.  Kekmack. 

Distribution  of  mercury  in  the  organism  and 
its  elimination  after  injection  of  “  salyrgan,1* 
J.  MifLLER  (Arch.  exp.  Path.  Pharm.,  1929,  141, 
1—18), — After  intravenous  injection  of  “  salyrgan  ” 
into  dogs  the  highest  concentrations  of  mercury  are 
found  in  the  bile  and  the  wall  of  the  gall  bladder 
followed  by  the  adrenals  and  then  the  kidneys  and 
large  intestine.  Most  of  the  other  organs  contain 
small  quantities  of  mercury.  Both  in  man  and  in 
animals  after  salyrgan  injection  elimination  of  the 


mercury  takes  place  chiefly  in  the  urine  and  only  to 
a  small  extent  in  the  faeces  and  is  practically  complete 
within  24  hrs.  W.  0.  Kbrmack. 

Pharmacology  and  toxicology  of  some  new 
organo-mercury  compounds.  S,  J,  Cohen  (J. 
Pharm.  exp.  Ther.,  1929,  35,  343 — 350). — The  sodium 
or  potassium  salts  of  methyl-,  ethyl-,  and  butyl- 
mereurithioglycollie  acids,  which  are  strongly  bac¬ 
tericidal  towards  the  tubercle  bacillus,  are  also  highly 
toxic  to  animals,  causing  paralysis  of  the  hind- 
limbs.  W,  O.  Kekmack, 

[Biological]  action  of  certain  metals.  K. 
Waltner  (Arch,  exp.  Path.  Pharm.,  1929,  141, 
123 — 128).— The  effect  has  been  determined  of  the 
administration  to  animals  in  their  food  of  considerable 
quantities  of  metallic  magnesium,  nickel,  cobalt, 
copper,  zinc,  molybdenum,  cadmium,  tin,  tungsten, 
and  bismuth,  particularly  on  growth,  bone  formation, 
fertility,  and  serum-phosphorus. 

W,  0.  Kbrmack. 

Colloidal  metals  and  glycolysis.  A.  Fran- 
caviglia  (Arch.  Farm,  sperim.,  1929, 46,  201—206). — 
Incubation  of  blood  containing  colloidal  silver  causes 
a  marked  increase  in  the  proportion  of  combined 
sugar,  the  silver  either  accelerating  the  action  of  the 
enzyme  which  determines  glueoprotein  synthesis  or 
retarding  that  of  the  enzyme  effecting  true  glycolysis. 
A  similar  mechanism  is  suggested  for  the  action  of 
colloidal  metals  in  vivo.  T.  H.  Pope. 

Pharmacology  of  stabilised  colloidal  lead 
sulphide,  A.  Chistoni  and  E.  Milanesi  (Arch. 
Farm,  sperim.,  1929,  46,  1 47 — 1 7 3 ) . — Colloidal 

lead  sulphide,  when  prepared  as  a  suspensoid  in 
presence  of  a  denatured  protein,  which  acts  as  a  pro¬ 
tecting  colloid,  is  far  more  stable  than  any  colloidal 
lead  preparation  previously  described.  This  colloid 
is  rapidly  absorbed  even  by  subcutaneous  tissue  and, 
in  consequence  of  its  ready  oxidisability,  easily  tinder- 
goes  further  transformations ;  it  is  eliminated  by  the 
intestine  and  kidney  like  other  lead  salts.  The 
minimum,  fatal  dose  is  0*016  g.  per  kg,  body-weight 
(rabbit).  The  changes  produced  in  the  different 
organs  by  the  colloid  are  described,  T,  H.  Pofe. 

Chemistry  and  therapeutic  action  of  dextrose. 
F.  Fischer  (Munch,  med.  Woeh.,  1928,  75,  1541- 
1544;  Chem,  Zentr.,  1928,  ii,  2260),— A  discussion. 

A,  A.  Elbribqe* 

Action  of  decamethylenediguanidine  (syn- 
thalin)  on  the  blood-sugar  of  normal  and 
depancreatised  dogs,  F.  Rathery,  R,  Kobbilsey, 
and  S.  Gibert  (Compt.  rend.  Soc.  Biol.,  1928,  99, 
232 — 284,  284 — 287  ;  Chem.  Zentr.,  1928,  ii,  2034).- 
Small  doses  of  synthalin  cause  glycosuria  in  the 
depancreatised  dog.  Its  action  on  the  normal  dog  is 
variable.  A.  A.  Eldridge. 

Nephropathogenic  action  of  cystine.  G»  J.  Cox, 
C.  V.  Smythe,  and  C.  F.  Fishback  (J,  Biol.  Chem-, 
1929,  82,  95 — 103). — Young  rats  develop  an  acute 
nephrosis  when  kept  on  synthetic  diets  containing 
0*3%  or  more  of  free  cystine ;  restoration  to  normal 
diet  usually  results  in  recovery,  and  some  spontaneous 
recoveries  occur  even  when  the  cystine  diet  is 
continued.  C,  R.  Harington. 
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Cellular  toxicity  of  gaseous  and  volatile 
poisons.  S.  Lallemanb  (J.  Pharm.  Chim.,  1929, 
[viii],  9,  380—390). — Hen’s  eggs  were  placed  in  an 
atmosphere  of  the  gas  for  varying  periods  of  time, 
then  exposed  to  room  air  for  24  hrs.  and  incubated  for 
48  hrs.,  and  the  development  of  the  embryo  was  noted. 
Hydrogen,  nitrogen,  oxygen,  and  carbon  dioxide 
are  non-toxic.  Embryonic  development  is  slightly 
retarded  by  nitrous  oxide,  Hydr%en  chloride, 
sulphur  dioxide,  and  chlorine  are  more  toxibx  Exposure 
to  ammonia  or  hydrogen  sulphide  for  3  min.^s^vcnts 
development  of  the  embryo.  B.  A. 

Use  and  elimination  of  water-soluble  camphor 
derivatives.  M.  Pichox  (J.  Pharm.  Chim,,  1929, 
[viil],  9,  369 — 371). — The  taking  of  sodium  camphor- 
sulphonate  does  not  lead  to  an  increased  excretion 
of  conjugated  glyeuronates,  as  is  the  case  after  the 
ingestion  of  camphor,  B.  A.  Eagles. 

Promoting  action  of  saponin  on  resorption  and 
the  action  of  cholesterol.  L.  Kohler  and  R. 
Fischer  (Arch.  exp.  Path.  Pharm.,  1929,  141,  105— 
115),— Various  types  of  saponin  very  strongly  increase 
the  rate  of  absorption  of  curare  from  the  intestine  of 
the  frog,  the  quantities  required  being  less  than  one 
hundredth  of  the  toxic  dose.  When  the  saponin 
is  combined  with  cholesterol,  this  action,  like  most 
of  its  other  biological  activities,  is  largely  or  entirely 
inhibited,  but  the  mere  presence  of  cholesterol  as 
distinct  from  combination  is  not  sufficient  to  cause 
this  inhibition.  W.  0.  Kermack. 

Determination  of  the  potency  of  digitalis  :  (A) 
Pigeon-emesis.  P.  J.  Hanzlik.  (B)  Results 
with  the  pigeon-emesis  method  of  estimating 
the  probable  therapeutic  dose  of  digitalis.  P*  J. 
Haxzlik  and  A.  B.  Btockton  (J.  Pharm.  Exp.  Ther., 
1929, 35, 363 — 391,  393— 407),— (A)  Digitalis  prepar¬ 
ations  may  be  conveniently  assayed  by  determining 
Ae  minimum  dose  necessary  to  produce  vomiting 
m  pigeons.  (B)  From  observations  on  human  sub¬ 
jects  it  is  found  that  the  therapeutic  dose  for  man 
can  be  satisfactorily  determined  from  assay  by  the 
pigeon-emesis  method,  W.  0.  Kermack. 

Pharmacological  action  of  some  tertiary 
amines  related  to  ephedrine.  F,  R.  Curtis 
(J.  Pharm.  Exp.  Tier,,  1929,  35,  321—332).— 
Tertiary  amines  of  the  type  CHPh(OH)*CHMe*J?MeR, 
in  triiich  R— Me,  Et,  (CH2)20H,  Pr«,  Pr^,  or  Bu,  as 
*dl  as  the  amine  CHPh^QH^CHMe’NEtg,  possess 
little  power  to  raise  the  blood-pressure  of  a 
pithed  cat,  but  on  the  isolated  uterus  they  produce 
contraction  and  act  more  strongly  than  ephedrine 
itself  (Rs= H),  The  compounds  containing  R— Me 
and  Et  and  also  the  diethyl  compound  dilate  the 
bronchi  of  a  cat  as  efficiently  as  does  ephedrine,  and 
this  property  associated  with  their  small  action  on 
the  blood-pressure  may  render  them  capable  of 
clinical  application.  *  W.  0.  Kermack. 

Phytopharmacological  examination  of  adren- 
and  ephedrine.  D.  I.  Macht  (J.  Amer. 

1  harm.  Assoc.,  1929,  18,  335 — 337).— Adrenaline  is 
Meh  more  toxic  to  living  seedlings  of  Jjttpinus  albus 
than  is  ephedrine.  This  method  enables  the  activity 


of  different  samples  of  adrenaline  to  be  evaluated 
and  distinguishes  them  from  ephedrine. 

E.  H,  Skarples,  - 

Antipyretic  action  and  toxicity  of  combinations 
of  magnesium  with  phenylcinchonic  acid. 
BL  G«  Barbour  and  J.  E,  Wester  (J.  Pharm.  Exp. 
Ther.,  1929,  35,  425 — 434). — The  antipyretic  action 
of  phenylcinchonic  acid  on  dogs  or  rabbits  with  fever 
is  increased  by  the  simultaneous  administration  of 
salts  of  magnesium.  W.  0.  Kermack. 

Antitoxic  properties  of  calcium  in  respect  of 
sparteine  sulphate.  P.  L.  Violle  and  A.  Giberton 
(Compt,  rend.,  1929,  188,  1181—1182;  cf.  this  voL, 
348) . — Subcutaneous  or  intracardiac  injections  of  an 
isotonic  solution  of  calcium  chloride  (4  g.  calcium  /litre) 
into  a  guinea-pig  have  an  antitoxic  effect  on  a 
simultaneous  injection  of  a  lethal  dose  (OBI  g./lOO  g. 
body-weight)  of  sparteine  sulphate,  the  animal  usually 
surviving  indefinitely,  A  similar  effect  (survival  for 
4  days)  is  produced  by  frequent  injections  of  calcium 
prior  to  the  injection  of  sparteine  sulphate.  Similar 
experiments  using  diphtheria  toxin,  however,  give 
negative  results,  showing  that  the  antitoxic  effect  is 
specific  to  certain  poisons.  J,  W.  Baker. 

[Respiratory  enzymes.]  0.  Warburg  (Bio- 
chern.  Z.,  1929,  207,  494—495). — A  criticism  of 
Keilin’s  paper  (this  voL, 470).  P.  W.  Cltjtterbuck. 

Malt  amylase.  V.  Determination  of  the 
power  of  amylase  to  convert  starch  into  dextrins 
and  sugars  and  a  comparison  of  the  two  reactions. 
T.  Babalitschka  and  R.  Weidlich  (Biochem.  Z., 
1929,  207,  476—493). — A  method  is  described  for 
the  determination  colorimetrically  of  the  velocity 
of  dextrin  formation  and  breakdown  during  the 
hydrolysis  of  starch  by  amylase.  The  dextrination 
constant  so  obtained  permits  the  comparison  of  the 
dextrin-forming  and  hydrolysing  actions  of  different 
amylases.  The  ratio  of  the  dextrination  constant 
to  the  saccharification  constant  (obtained  simultane¬ 
ously  by  iodometrie  determination  of  the  maltose 
formed)  in  seven  experiments  with  different  amounts 
of  amylase  gave  a  quotient  of  l*12dbOT4. 

P.  W.  Cltjtterbuck. 

Takadiastase.  Inactivation  and  reactivation  ; 
importance  of  these  processes  in  the  therapeutic 
use  of  the  enzyme.  E.  Ghlssok  and  T.  Swaetichih 
(Bull  Soc.  Chim.  bioL,  1929,  11,  333— 386) -Taka- 
diastase  loses  its  power  to  hydrolyse  starch  in  acid 
or  alkaline  solution  (below  pK  2*0  or  above  11-5), 
but  on  neutralisation  the  activity  slowly  returns. 
The  enzyme  has  maximum  stability  between  pm  5  and 
9.  Reactivation  in  neutral  solution  (pn  6—7)  is 
generally  almost  complete  in  an  hour,  but  both 
inactivation  and  reactivation  are  delayed  by  the 
presence  of  starch  and  accelerated  by  phosphate. 
Takadiastase  acts  between  pn  2*5  and  8*0  with  an 
optimum  zone  between  pn  4*5  and  6*5.  Inactivation 
experiments  indicate  that  takadiastase  is  a  simple 
dextrinase.  Although  takadiastase  is  inactivated 
in  the  acid  of  the  stomach  it  is  slightly  more  effective 
than  malt  diastase,  and  under  normal  conditions  the 
enzyme  will  become  reactivated  in  the  intestine.  It 
is  suggested  that  the  reversible  activation  is  due  to  a 
change  in  dispersion  of  the  enzyme.  E,  Bqylaxd. 
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Enzymes  and  light.  XIV.  L.  Pincussen. 
Effect  of  temperature  on  the  action  of  light. 
T.  Oya  (Biochom.  Z.s  1927,  207,  410— 415).— Com  * 
parison  of  the  theoretical  amounts  with  the  amounts 
of  maltose  actually  formed  by  the  action  of  taka- 
diastase  on  starch  at  varying  temperature  and  pn  and 
after  the  enzyme  had  been  irradiated  or  heated  shows 
that  the  mechanism  of  the  injury  brought  about  by 
light  and  by  heat  is  different.  Diastase  solutions 
after  injury  by  irradiation  can  be  reactivated  by 
addition  of  a  small  amount  of  unirradiated  solution, 
but  reactivation  docs  not  occur  when  the  enzyme  is 
injured  by  heat.  P.  W,  Clutterbuck. 

Specificity  and  mechanism  of  action  of  the 
sugar-hydrolysing  enzymes.  R,  Weidenhagkn 
(Z.  Ver.  deut.  Zucker-Ind.,  1929,  79,  115—154).— 
From  a  detailed  review  of  recent  work  it  is  concluded 
that  there  is  no  evidence  for  the  existence  of  specific 
disaec harases.  The  hydrolyses  described  can  be 
referred  to  tho  action  of  glucosidases  (cf.  Oppenheimer, 
A.,  1923,  i,  495).  These  exhibit  structural  specificity, 
e.g.y  glucosidases,  galactosidascs,  stereo -specificity  as 
regards  the  glucosido  carbon  atom,  e.g .,  a-  and  p- 
glucosidases,  and  ring -specificity  depending  on  tho 
oxygen  linking  in  tho  hoxoso  molecule,  e.g.,  n-  and 
A-fruetosidases.  Conclusions  as  to  specificity  based 
on  the  inhibiting  effect  of  added  hexoses  are  unsound, 
since  the  effects  of  impurities  are  obscure. 

F.  E.  Day. 

Action  of  invertase  :  free  water,  viscosity,  and 
rate  of  reaction.  H.  Colin  and  A.  Chaudun  (Bull. 
Soc.  Chim.  biol.,  1929,  II,  258— 267).— With  low 
concentrations  of  sucrose  the  rate  of  hydrolysis  varies 
logari thmic ally  with  the  concentration  of  sugar, 
but  high  concentrations  reduce  the  rate  of  hydrolysis. 
Additions  of  gelatin  or  of  agar,  wiiich  increase  the 
viscosity,  produce  proportional  decreases  in  the  rate 
of  hydrolysis,  although  a  mixture  of  agar  and  gelatin 
seemed  to  have  less  effect  on  the  hydrolysis  than 
either  agar  or  gelatin  alone.  Solutions  of  sucrose  and 
of  mixtures  of  sucrose  and  lactose  having  equal 
viscosities  are  hydrolysed  at  the  same  rate,  but  the 
addition  of  glycerol  affected  tho  hydrolysis  more 
than  the  viscosity.  The  rate  of  hydrolysis  of  con¬ 
centrated  sucrose  solutions  cannot  be  completely 
explained  either  by  viscosity  or  by  retention  of  water. 

E.  Boyland. 

Fermentation  of  lactic  acid  by  the  tissues 
of  warm-blooded  animals.  I,  Conditions  for 
obtaining  41  extra  M  fermentation  with  liver 
tissue.  O.  Rosenthal  (Biochem.  Z.,  1929,  207, 
263 — 297 ;  cf.  A.,  1928,  916). — The  amount  of 
fermentation  with  glandular  tissue  depends  on 
whether  the  tissue  is  asphyxiated  immediately  after 
removal  from  the  organ  or  some  time  subsequently, 
the  fermentation  being  50 — 150%  higher  after 
aerobiosis  for  1  hr.  at  37*5°.  This  extra  fermentation 
with  liver  tissue  is  due  to  fermentation  of  lactic  acid, 
some  carbohydrate  specific  to  the  cell  being  the  sub¬ 
strate.  Extra  fermentation  never  occurs  with  tissues 
of  starving  rats  nor  with  foetal  livers.  Nourishment  of 
the  animal  is  one  condition  for  obtaining  extra  fer¬ 
mentation.  The  maximal  effect  is  obtained  with  an 
aerobic  period  of  15  min.,  and  body  temperature  is 


also  necessary.  Extra  fermentation  is  not  obtained 
when,  during  the  aerobic  period,  potassium-  and 
calcium-free  Ringer's  solution  is  used  as  medium. 
Replacement  of  Ringer’s  solution  by  fresh  serum 
does  not  affect  the  intensity  of  fermentation. 

P.  W.  Clutterbuck. 

Isolation  of  methylglyoxal  in  lactic  acid  fer¬ 
mentation,  C.  Neuberg  and  M.  Kobel  (Biochem. 
Z.,  1929,  207,  232 — 262). — From  the  dried  sterile 
material  extracted  by  alcohol-ether  from  cultures 
of  B.  Ddbrilcki  wfater  (or  1%  sodium  chloride  solution) 
extracts  an  enzyme,  “  glycolase,,s  which  produces 
methylglyoxal  from  magnesium  hexosediphosphate. 
The  yields  of  this  substance  are  the  higher  the  greater 
is  the  concentration  of  the  substrate  and  in  some 
cases  are  equivalent  to  100%  of  the  hexosc  decom¬ 
posed.  Very  little  co-enzyme  is  present  in  the 
aqueous  extracts.  The  residue  from  them  only  gives 
methylglyoxal  with  high  concentrations  of  hexosedi¬ 
phosphate,  and  with  low  concentrations  converts  it 
quantitatively  into  lactic  acid.  The  methjiglvoxal 
is  isolated  as  the  bisdinitrophenylhydrazono  and  also  as 
the  dioxhne.  Glycolase  is  found  also  in  animal  tissues 
and  in  higher  plants  and  may  be  expected  to  occur 
wiierever  glyoxalase  is  found.  W.  McCartney. 

Dehydrogenation  of  malic  acid.  II.  A.  Hahn, 
W.  Haarmann,  and  E.  Fischbach  (Z.  Biol.,  1929, 
88,  587 — 593). — A  mixture  of  frog-muscle  pulp, 
methylene-blue,  and  malic  acid  containing  semi- 
carbazide  was  incubated  at  38°  and  the  deprotciniscd 
filtrate  evaporated  to  dryness.  The  residue  was 
treated  with  50%  sulphuric  acid  at  50°  to  decompose 
the  oxalacetic  acid  semicarbazide,  and  the  pyruvic 
acid  formed  wfas  finally  isolated  as  the  phenyl* 
liydrazone.  The  quantity  of  phony lhydrazone  ob¬ 
tained  wfas  greater  than  wiien  no  malic  acid  was 
present,  the  pyruvic  acid  in  the  latter  case  being 
formed  from  lactic  acid  as  the  result  of  the  treatment. 
The  above  result  confirms  the  view  that  oxalacetic 
acid  is  the  first  product  formed  from  malic  acid  during 
dehydrogenation  by  muscle  pulp  in  presence  of 
methylene-blue  (cf.  A.,  1928,  1281). 

W.  O.  Kermack. 

Barley-malt  catalase.  II  and  III.  JI.  0. 
Charm  and  arj  an  (Biochem.  Z.,  1929,  207,  462—47 1  s 
472 — 475). — II.  The  amount  of  hydrogen  peroxide 
decomposed  by  malt  extract  varies  with  the  volume 
of  fluid  and  the  concentration  of  peroxide.  Addition 
of  toluene  increases  slightly  the  amount  of  decom¬ 
position.  Prolonged  exposure  to  w'ater  deefeases 
the  decomposing  powfer. 

III.  Malt  on  keeping  loses  its  powrer  to  decompose 
peroxide,  more  quickly  in  ground  than  in  whole 
grain,  more  quickly  in  air  than  in  carbon  dioxide, 
and  very  quickly  over  sulphuric  acid  in  a  desiccator. 

P.  W.  Clutterbuck. 

Peroxidase  nature  of  11  active  ”  iron.  H.  Ucko 
(Klin.  Woch.,  1928,  7,  1515— 1517 ;  Chem.  Zentr., 
1928,  ii,  2155). — The  effect  of  vegetable  and  animal 
peroxidases  and  iron  compounds  on  peroxide  systems 
(hydrogen  peroxide  and  benzidine,  pyrogallol,  and 
potassium  iodide)  has  been  studied.  Aqueous  and 
alcoholic  benzidine  solutions  give  with  most  iron  com¬ 
pounds,  and  with  compounds  of  other  heavy  metals, 
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a  bluish-green  product ;  there  is  a  group  of  complex 
iron  compounds  which,  in  acid  solution,  like  true 
peroxidases  and  oxyhemoglobin,  give  a  positive 
reaction.  The  catalytic  oxidation  of  pyrogallol  to 
purpurogallin  by  hydrogen  peroxide  is  effected  by 
peroxidase,  oxyhemoglobin,  complex  iron  salts,  and 
copper  ions;  * ferric  and  ferrous  ions  give  a  violet 
compound  which  rapidly  becomes  brown.  The 
reaction  between  potassium  iodide  and  hydrogen 
peroxide  is  not  catalysed  by  the  “  active  ”  iron 
compounds  or  by  other  complex  iron  salts,  whilst 
ferric  and  ferrous  ions  have  a  certain  stoicheiometrie 
effect.  Thus  for  testing  peroxidase  activity  the 
effect  on  potassium  iodide  and  hydrogen  peroxide,  as 
well  as  on  the  benzidine  reaction,  must  be  examined. 

A.  A.  Eldridge, 

Activation  of  pancreatic  lipases  in  serum  by 
leucylgly cy lgly cine .  Modification  of  Rona's  test. 
A  Rosen o  (Klin.  Woch.,  1928,7, 1693 — 1694;  Chem, 
Zentr.,  1928,  ii,  2155). — The  presence  of  active  lipase 
in  the  serum  after  treatment  with  atoxyl  is  a  proof 
of  the  transition  of  pancreas  lipase  into  the  blood, 
since  atoxyl  is  toxic  to  the  serum  lipases.  Pancreatic 
lipases  are  strongly  activated  by  leueylglycylglycine. 

A.  A,  Eldridge. 

Molecular  constitution  and  accessibility  to 
enzymes.  Effect  of  various  substances  on  the 
velocity  of  hydrolyses  by  pancreatic  lipase. 
IX  R.  P.  Murray  (Bioehem,  J.,  1929,  23,  292 — 308), — 
Ketones  and  aldehydes  produce  an  inhibition  of  the 
velocity  of  hydrolysis  out  of  proportion  to  that 
produced  by  the  chemically  related  compounds 
investigated.  This  power  is  lost  by  the  ketone  when 
converted  into  its  oximes.  Secondary  alcohols  also 
produce  an  inhibition  which  may  be  due  to  reversal 
of  hydrolysis.  The  former  inhibition  is  due  to  the 
specific  affinity  between  the  carbonyl  group  and  the 
active  centre  of  the  enzyme  and  to  the  consequent 
influence  on  the  normal  adsorption  of  esters  pre¬ 
paratory  to  their  hydrolysis  by  the  enzyme. 

S,  S.  Zilva. 

Disaggregating  action  of  pepsin.  M.  Erankel 
(Bioehem.  Z.,  1929,  207,  53— 65).— The  optical 
rotatory  powers  of  gelatin  solutions  containing 
pepsin  and  the  amounts  of  amino-nitrogen  present 
in  them  remain  practically  unchanged  at  temperatures 
from  10°  to  37°  during  the  period  of  induction  before 
hydrolytic  action  sets  in.  It  follows  that  the  pepsin 
ks  no  disaggregating  effect  during  this  interval. 

W.  McCartney, 

Relationship  between  chemical  properties  of  a 
series  of  pepsin  preparations  and  their  activity 
towards  different  proteins.  J.  A.  Smorodincev 
ml  A,  K  Adova  (Z.  physiol.  Chem,,  1929, 182,  1— 
0»7~A  series  of  pepsin  preparations,  the  activities  of 
whieh  were  determined  by  the  method  outlined  (A., 
W28,  1282),  showed  relatively  corresponding  protco- 
dastie  action  on  caseinogen,  edestin,  gelatin,  egg- 
*hite,  and  myosin.  C.  C.  N.  Vass. 

Relation  of  structure  to  rate  of  hydrolysis  of 
peptides.  V.  Enzymic  hydrolysis  of  dipeptides. 
R  A.  Levene,  R.  E.  Steiger,  and  L.  W.  Bass.  VI. 
Hydrolysis  of  dipeptides  by  alkali.  P.  A,  Levene, 

W.  Bass,  and  R.  £*  Steiger  (J,  Biol,  Chem.,  1929, 


82,  155—168,  107— 170).— Y.  The  results  of  earlier 
experiments  (this  voL,  301)  together  with  those  now 
recorded  show  that  dipeptides  of  which  one  com¬ 
ponent  is  the  enantiomorph  of  the  naturally  occurring 
amino-acid,  and  those  in  which  the  free  amino-  or 
carboxyl  group  is  attached  to  a  tertiary  carbon  atom, 
are  not  attacked  by  erepsin;  those  in  which  one 
component  is  a  cZXamino-acid  are  hydrolysed  to  the 
extent  of  50%.  As  in  the  ease  of  acid  hydrolysis,  the 
intrinsic  dissociation  constants  of  the  groups  involved 
play  a  part  in  determining  the  velocity  of  the  reaction. 
Qlycyl-  a  -aminomobutyric  acid  was  obtained  by  con¬ 
version  of  a-aminoisobutyric  acid  into  the  chloroacetyl 
derivative,  followed  by  treatment  of  the  latter  with 
ammonia.  l-Phenylglycim,  [«]g  —11 1*7°  in  water, 
was  treated  with  bromoacetyl  bromide,  and  the 
product,  with  ammonia,  yielded  glycyl-\-phenyU 
glycine,  [ajg  —173*9°  in  water,  Glycyl-dbphenyU 
nethylgh/cine  was  prepared  similarly. 

VI.  The  rate  of  hydrolysis  of  dipeptides  by  alkali 
bears  no  relationship  to  the  intrinsic  dissociation 
constants  of  the  groups  involved  in  the  peptide  linking, 
and  is  possibly  determined  by  the  dissociation  con¬ 
stants  of  the  enolic  forms  of  the  peptides.  As  in 
the  cases  of  acid  and  ereptic  hydrolysis,  those  peptides 
in  which  the  free  acidic  or  basic  group  is  attached  to  a 
tertiary  carbon  atom  show  the  greatest  resistance. 

C.  R.  Harington, 

Specificity  of  animal  proteases.  XVI.  Di¬ 
peptidase  and  polypeptidase  from  the  mucous 
membrane  of  the  intestine.  E,  Waldschmidt- 
Leitz,  A.  K.  Balls,  and  J.  Waldschmidt-Graser 
(Bcr.,  1929,  62,  [B\  956—982;  el  A.,  1928,  1401).— 
The  separation  of  the  mixture  of  peptidases  into  di« 
and  poly-peptidase,  which  cannot  be  effected  by 
aluminium  hydroxide  Cy)  is  relatively  easily  brought 
about  by  ferric  hydroxide.  The  bulk  of  the  poly¬ 
peptidase  remains  in  the  mother-liquor  from  the 
adsorption  and  is  obtained  free  from  dipeptidase 
after  three  treatments.  The  dipeptidase  is  con¬ 
centrated  in  the  adsorbates,  from  which  it  is  obtained 
by  elution  with  alkali  phosphate  in  poor  yield.  It  is 
less  stable  than  the  polypeptidase,  particularly  in  acid 
solution.  H.  Wren. 

Arginase.  VII.  Ureotelie  character  of  the 
nitrogen  metabolism  of  Che  Ionia.  A.  Clemen  ti 
(Atti  R.  Acead.  Lincei,  1929,  [vi],  9,  505 — 509), — 
Like  that  of  Bufo,  the  urine  of  Testudo  grmca  and 
Emys  europcea  contains  uric  acid  in  proportions 
almost  too  small  to  be  determined,  In  the  summer, 
the  urine  of  these  two  animals  contains  about  0*5  part 
of  urea  per  1000,  which  is  approximately  the  same 
as  in  the  urine  of  Bufo  at  the  same  period.  Contrary 
to  what  is  observed  with  uricotelic  animals  (birds), 
oral  administration  of  ammonia  to  Testudo  and 
Emys  produces  marked  increase  in  the  urea  content 
per  diem  and  per  1000  of  the  urine,  so  that  the  nitrogen 
metabolism  of  the  Chelonia  is  not  uricotelic,  as  with 
other  reptiles  and  with  birds,  but  ureotelie. 

T.  H.  Rote. 

Isoelectric  point  of  crystalline  urease.  J.  B. 
Sumner  and  1).  B.  Hand  (J.  Amer.  Chem.  Soe., 
1929,  51,  1255—1260;  ef.  A.,  1928,  329,  1401).— 
In  phosphate,  phthalate,  and  acetate  buffers  of 
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pR  7 — 5*5,  crystalline  urease  migrates  towards  the 
anode,  but  in  more  acid  solutions  no  electrophoresis 
occurs.  Urease  is  precipitated  by  («)  0*02il/-phthal* 
ate  ion,  (6)  0*008i¥4ead  ion  in  acetate  buffer,  pre¬ 
cipitation  beginning  at  pR  (a)  5-3,  (6)  4-7,  and  being 
complete  at  pR  (a)  4*6,  ( b )  5*6,  Precipitation  causes 
no  separation  of  urease  from  protein  and,  near  the 
isoelectric  point,  very  little  loss  of  activity.  Mercuric 
and  cupric  ions  precipitate  urease  over  a  much  wider 
range  and  almost  completely  inactivate  it.  It  is 
soluble  in  excess  of  phosphate,  acetate,  and  hydrogen 
carbonate  buffers  at  all  pR  values,  but  in  very  dilute 
solutions  the  isoelectric  point  is  given  by  a  pre¬ 
cipitation  maximum  at  pR  5-0 — 5*1,  The  solubility 
relations  of  crystalline  urease  are  those  of  a  typical 
globulin.  It  is  active  on  both  sides  of  the  isoelectric 
point,  H.  E.  F.  Notton. 

Kinetics  of  the  formation  of  acetaldehyde  in 
alcoholic  fermentation  with  dried  yeast.  B. 
Risen  and  J.  Leibqwttz  (Biochem.  Z.,  1929,  207, 
384 — 394). — Under  optimal  conditions  (concentration 
of  sulphate  2 — 5%,  and  of  sugar  1 — 3%)  the  amount 
of  aldehyde  formed  is  almost  a  linear  function  of  the 
time,  the  linear  course  of  the  aldehyde-time  curve 
being  unaffected  by  changes  of  temperature  over  the 
optimal  zone,  31—38°.  P.  W.  Clutterbuck. 

Alcoholic  fermentation.  XIX.  Fermentative 
bacteria  in  maceration  juice.  S.  Kostytsohey 
and  0.  Schulgina  (Z.  physiol.  Chem.,  1929,  182, 
50 — 56) . — Cell-free  fermentation  is  not  yet  estab¬ 
lished.  Invisible  forms  of  fermentative  bacteria  play 
an  important  part  in  the  processes  occurring  in 
maceration  juices.  Intensive  fermentation  in  the 
presence  of  powerful  stimulators  can  be  brought 
about  by  a  very  small  quantity  of  living  cells  con¬ 
tained  in  a  large  quantity  of  dead  veast-cells. 

C.  C.  N.  Vass. 

Production  of  starch  in  moulds  (Penicillium, 
Link)  ;  its  relation  to  acid  production.  T. 
Chrzaszcz  and  33.  Tiukov  (Biochem.  Z.,  1929,  207, 
39 — 52), — -The  formation  of  starch-like  substances  in 
moulds  is  a  normal  process  requiring  special  con¬ 
ditions  for  particular  species  of  moulds.  These 
species  form  two  groups  :  starch  producers,  which 
are  older  evolutionary  forms  and  produce  less  organic 
acid  than  the  others ;  and  acid  producers.  The  acid 
and  the  starch-like  substances  play  the  part  of 
reserve  materials.  The  production  of  starch -like 
substances  by  those  moulds  which  normally  accumul¬ 
ate  other  materials  is  an  atavistic  phenomenon. 
Normally,  the  starches,  in  varying  amounts,  are 
deposited  in  layers  in  the  mould,  but  their  nature 
and  localisation  are  dependent  on  external  conditions 
and  on  the  species  of  the  mould. 

W.  McCartney. 

Coloration  of  Aspergillus  niger  grown  on 
fatty  media,  C.  Poxtlllox  (Compt.  rend.,  1929, 
188,  1184 — 11S5), — By  cultivation  on  media  both 
with  and  without  fatty  constituents  prepared  in 
different  ways  it  is  shown  that  the  yellow  pigment 
sometimes  observed  in  the  cultures  of  A ,  niger 
(Roussv,  ibid.,  1909,  149,  4S2;  1911,  151,  S84)  is 
due,  not  to  the  presence  of  fats,  but  to  the  disturb¬ 
ance  of  the  equilibrium  composition  of  the  media  by 


the  removal  of  various  salts  consequent  on  fUtnurcc 
after  prolonged  boiling.  J.  W.  Baxssl 

Conversion  of  acetic  acid  by  Mucor  stotomfrr 
into  succinic  and  fumaric  acids  and  a  method  ol 
separation  and  quantitative  determination  oi 
these  acids.  W.  S.  Butkkvitsoh  and  M,  W% 
Fedorov  (Biochem.  Z.,  1929,  207,  302 — 318}—. 
Fumaric  acid  does  not  accumulate  when  Mvx>r 
stolonifer  is  grown  on  solutions  of  succinic,  raal&\ 
lactic,  or  tartaric  acid  in  presence  of  calcium  carbon¬ 
ate,  but  is  formed  in  considerable  amounts  when  the 
organism  is  grown  on  solutions  of  glycerol  under  the 
same  conditions.  Acetic  acid  in  presence  of  calcium 
carbonate  is  converted  into  suecinio  and  fumaric 
acids,  15 — 30%  being  so  converted.  In  these  experi¬ 
ments  the  suecinio  acid  constitutes  80 — 90%  of  the 
mixed  acids,  whereas  in  experiments  with  sugar  it 
formed  only  10%  of  the  mixture. 

P.  W,  Clutterbf ck. 

Metabolism  of  Ustulina  vulgaris,  L.  EL 
Wunschendorfe  and  C.  Killian  (Corapt,  rend., 
1929,  188,  1124— 1126).— Cultures  of  U.  mlgark 
were  maintained  at  25°  in  a  medium  containing  1% 
of  peptone.  After  3  weeks  the  medium  answered 
faintly  or  not  at  all  to  the  biuret  reaction.  The 
amount  of  ammonia  evolved  is  dependent  on  the 
surface  area  of  the  fungus  and  not  on  its  dry  weight. 
However,  a  constant  ratio  exists  between  the  amount 
of  nitrogen  fixed  by  the  fungus  and  its  weight;  this 
ratio  is  not  maintained  when  the  concentration  of 
peptone  in  the  medium  is  lowered  or  raised.  As  the 
weight  of  the  fungus  increases,  the  acidity  of  the 
medium  decreases.  B.  W.  Anderson. 

Oxidases  of  wood-destroying  moulds.  I. 
W,  Bavendamm  (Z.  Pflanzenkrankh . ,  1928,  38, 
257—276 ;  Chem.  Zentr.,  1928,  ii,  2154—2155),- 
For  the  plate  method  for  the  detection  of  oxidases 
the  use  of  tannin  or  gallic  acid  is  preferred. 

A.  A.  Eldridge. 

Three  new  species  of  sulphur-oxidising 
bacteria.  Y.  Emoto  (Proc.  Imp,  Acad.  Tokyo, 
1929,  5,  148—151).  C.  C.  N.  Vass. 

Metabolism  of  Bacillus  tetani.  II.  Bases  of 
the  culture  medium.  H.  Sievers  and  E.  MoxleR 
(Z.  Biol.,  1929,  88,  553 — 560). — From  culture  media 
on  which  tetanus  bacilli  have  been  grown,  the  follow¬ 
ing  compounds  have  been  isolated  after  removal  of 
the  ether-soluble  constituents  :  hypoxanthine,  am¬ 
monia,  histidine,  carnitine,  y-butyrobetaine,  (3 -homo - 
betaine,  and  methylamine.  W.  O.  Kermack. 

Tetanus  toxin,  ricin,  and  some  alkaloids  and 
their  detoxication.  J.  Schubert  (Z.  Immunitats., 
1928,  57,  261—284;  Chem.  Zentr.,  1928,  ii,  2259).- 
In  vitro,  tetanus  toxin  is  detoxicated  by  tyrosine, 
cholesterol,  or  ethereal  alcoholic  extracts  of  human 
bone  marrow,  cod-liver  oil,  oetoic  or  oleic  acid,  certain 
vegetable  oils,  and  solutions  of  cocaine,  morphine, 
and  “  heroin.”  Ricin  poisoning  is  prevented  by 
previous  treatment  of  the  poison  with  cholesterol  or 
“  heroin.”  Aconitine  is  not  detoxicated  by  alkaloids. 

A.  A.  Eldridge. 

Relationship  between  the  physical  properties 
of  chemical  substances  and  their  action  on 
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micro-organisms,  T.  Sabalitschka  (Arch,' 
Pharm.,  1929,  267,  272 — 290). — The  antiseptic  and 
germicidal  properties  of  various  phenolic  substances 
are  connected  with  their  adsorptive  powers, 

8.  Coffey, 

Germicidal  and  haemolytic  action  of  a-bromo- 
soaps,  A.  H,  Eggerth  {J.  Exp,  Med.,  1929,  49, 
53— -82), — The  soaps  of  the  a-bromo-fatty  acids  are 
(except  for  Bacillus  typhosus)  usually  more  germicidal 
than  the  unsubstituted  soaps  and"  are  most  active 
when  the  reaction  is  acid.  The  germicidal  and 
haemolytic  action  at  first  increases  rapidly  with 
increasing  mol,  v.  fc,  and  then  diminishes, 

Chemical  Abstracts, 

Mercuric  oxy cyanide  compounds  of  organic 
acids  and  their  sterilising  action  on  Gonococcus. 

H,  Takaoka  (Bull,  Osaka  Inst,  led,  Res.t  1928,  4, 

1 — 8) — 1 The  compound  HgC4H406?Hg(CiS")2,B^0  (from 
tartaric  acid  and  HgO,3Hg(CX)2  in  90%  alcohol)  has 
an  immediate  steriUsing  effect  on  Gonococcus  at  a 
dilution  of  1  in  5  X 10*.  The  corresponding  salicylate 
(-f2EtOH)  and  citrate  were  also  prepared. 

Chemical  Abstracts, 

Adrenaline  content  of  the  suprarenal  capsule 
in  the  hen  embryo.  M.  Okuba  (Endocrinol.,  1928, 
12,  342 — 348), — Adrenaline  appears  at  about  the 
eighth  day  ;  a  close  relation  with  tyrosine  and  with 
the  chromic  reaction  In  the  cells  is  indicated. 

Chemical  Abstracts. 

Effect  of  pituitary  extract  and  adrenaline  on 
ketonuria  and  liver-glycogen.  J.  BL  Burk  and 
H.  W.  Ling  (Quart.  J.  Pharm,,  1929,  2,  1 — 16), — 
Injections  of  pituitary  extract  into  rats  fed  on  butter 
fat  cause  an  Inhibition  of  the  output  of  acetone 
substances ;  with  adrenaline  a  seemingly  inhibitory 
as  well  as  the  augmentor  effect  observed  by  Anderson 
and  Anderson  (A.,  1928,  90)  is  recorded.  During 
the  spring  there  is  a  steady  rise  in  the  glycogen 
content  of  the  liver  as  also  observed  in  the  winter 
(ibid.,  925)  which  bears  no  relationship  to  the  kefcon- 
tiria.  Injections  of  pituitary  extract  during  the  first 
5  days  of  the  fat  diet  reduce  the  liver-glycogen  to  a 
negligible  quantity,  whilst  administration  of  adren¬ 
aline  causes  the  rise  in  the  liver-glycogen  to  occur 
more  slowly.  C.  C,  N,  Vass. 

Oxytocin  and  vasopressin.  Examination  of 
separated  principles  of  pituitary  (posterior  lobe) 
extract.  J,  EL  Burn  (Quart.  J.  Pharm.  1928,  1, 
^09 — 512). — > The  antidiurefcic  activity  of  oxytocin  and 
vasopressin  has  been  tested  on  man.  Oxytocin  is 
devoid  of  activity ;  vasopressin  has  an  activity  which 
u  equal,  per  unit  pressor  activity,  to  that  of  a  sample 
of  pituitrin.  The  power  of  pituitrin  to  inhibit  the 
hypoglycaemic  effect  of  insulin  is  possessed  by  vaso¬ 
pressin  but  not  by  oxytocin.  F.  C.  Hapfold. 

Oxytocic,  pressor,  and  antidiuretic  activities 
°i  commercial  samples  of  pituitary  extract. 
u*  O*  Bulssu,  J.  H.  Bijrx.  and  J.  H.  Gaddum 
(Quart.  J.  Pharm.,  1928,  1,  493-— 508), —Four  com¬ 
mercial  preparations  of  pituitary  extract  have  been 
tested  independently  by  the  authors  and  compared 
the  international  standard  for  oxytocic  and 
pressor  power.  A  new  method  of  testing  the  anti¬ 
diuretic  power  on  the  human  Is  described;  this 


factor  has  been  measured  in  the  unanaesthetised  dog. 
The  antidiuretic  activity  is  due  neither  to  the  pressor 
nor  to  the  oxytocic  principle,  consequently  the  test 
for  any  one  of  these  three  active  principles  doe3  not 
provide  an  index  of  the  concentration  of  either  of 
the  others  in  a  commercial  extract. 

F  C,  Haffolb. 

Use  of  rabbits  in  insulin  assay.  K.  Culhane 
{Quart.  J,  Pharm.,  1928, 1, 517 — 533). — Marks'  “cross 
test  ”  used  on  ten  or  more  selected  rabbits  in  an 
insulin  assay  gives  an  error  of  less  than  5%.  The 
variability  of  response  to  insulin  is  affected  by  weight 
and  season,  heavier  animals  give  a  higher  percentage 
reduction  than  light  ones  and  all  are  more  sensitive 
in  summer.  Babbits  used  in  cross  tests  have  been 
grouped  according  to  the  accuracy  of  the  results  to 
which  they  have  contributed ;  certain  rabbits  are 
consequently  designated  as  unsuitable  for  insulin 
testing.  F,  C.  Hapfold, 

Activation  of  insulin  by  yeast  juice,  E. 
Glaser  and  G.  Halpeek  (Biochem.  Z.,  1929,  207, 
377—383) .—Yeast  juice  after  boiling  for  8  lira,  does 
not,  on  injection,  cause  a  decrease  in  Mood-sugar, 
but  if  allowed  to  remain  with  insulin  in  solution  at 
pa  7'8  and  then  injected,  it  increases  the  effect  of 
the  insulin.  It  is  suggested  that  a  portion  of  the 
insulin,  present  in  an  inactive  form,  is  activated. 

P.  W.  Cltjtterbuck. 

Pancreatic  hormone  and  mineral  metabolism. 
II.  Influence  of  the  pancreatic  hormone  on  the 
blood  constituents.  S.  Takeuchi  (Tohoku  J. 
Exp.  Med.,  1928,  11,  327 — 343). — With  normal  dogs 
the  pancreatic  hormone  causes  a  decrease  in  blood- 
sugar,  inorganic  phosphorus,  potassium,  and  calcium, 
and  tends  to  increase  the  chlorine  and  serum -album  in, 
whilst  the  sodium  and  magnesium  are  unchanged. 
In  dogs  with  pancreatic  diabetes,  in  addition  to  the 
above  changes  the  sodium,  but  not  the  magnesium, 
tends  to  increase.  Chemical  Abstracts. 

Effect  of  insulin  and  thyroxine  on  autolysis  in 
liver.  A.  Simon  and  P,  Weiner  (Biochem.  Z.,  1929, 
20 7,  319— 331).— After  administration  of  large  doses 
of  insulin  to  starving  and  normal  cats,  liver  autolysis 
at  pR  8*04—6*24  proceeds  more  slowly  than  with  the 
liver  of  normal  eats.  The  inhibitory  action  of  insulin 
and  of  thyroxine  on  autolysis  Is  not  obtained  in 
experiments  in  vitro.  P.  W.  Olutterbuck. 

Method  of  action  of  the  thyroid  hormone.  B. 
Weil  and  M.  Landsberg  (Biochem.  Z.,  1929,  207, 
186 — 193).— Thyroxine,  in  concentrations  as  low  as 
1  in  4x  105,  quantitatively  promotes  the  autolysis  of 
tissue  at  neutral  reaction.  The  effects  of  the  hormone 
on  metabolism  are  explained  on  a  physico-chemical 
basis.  W.  McCartney. 

Lipoid-soluble  and  -insoluble  forms  of  the 
ovarian  hormone.  E.  Glimm  and  F.  Wadehn 
(Biochem.  Z.,  1929,  207,  361— 367).— Ether-soluble 
and  -insoluble  cestrus-producing  substances  occur  in 
urine,  the  former  in  predominating  amount.  The 
former  is  converted  into  a  form  insoluble  in  ether  by 
heating  in  alkaline  solution  and  this  on  heating  with 
hydrochloric  acid  is  partly  reconverted  into  an  ether- 
soluble  substance.  P.  W.  Clutterbuck. 
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Vitamin  content  of  meadow  and  pasture  grass* 
A.  Sciieunert  (Biocliem.  Z.,  1929,  207,  447 — 457). 
— In  experiments  with  rats,  the  vitamin-4  and  ~B 
contents  of  the  second  crop  of  nine  different  kinds  of 
mowing  and  pasture  grasses  are  investigated.  The 
differences  in  vitamin-4  and  - R  content  were  small, 
but  whereas  pasture  grass  contained  less  vitamin-4 
than  mowing  grass  no  difference  in  vitamin -R  content 
was  detected.  The  grasses  had  a  high  vitamin-4  and 
a  low  vitamin -B  content.  P.  W.  Clutterbuck. 

Vitamin-4.  I.  Vitamin-4-ch  oleic  acid.  T. 
Shimizu  and  T.  Hatakeyama  (Z*  physiol.  Chem., 
1929,  182,  57 — 71). — The  view  that  vitamin-4  (bio- 
stcrin)  is  related  to  both  sterol  and  the  bile  acids  has 
led  to  the  adoption  of  the  choleic  acid  method  of 
Wieland  and  Sorge  (A.,  1916,  i,  710)  in  order  to  pre¬ 
pare  a  water-soluble  vitamin-4  compound.  Vitamin  - 
4,  from  egg-yolk,  dissolved  in  100  parts  of  alcohol 
was  treated  with  four  to  five  times  its  weight  of 
deoxycholic  acid  and  evaporated  to  dryness  on  a 
water -bath.  The  residue  was  extracted  with  warm 
alcohol  and  water  added  until  the  fluorescence  dis¬ 
appeared.  On  keeping,  vitamin- K-clioleic  acid  (gallo¬ 
sterin)  crystallised  as  yellow  needles  which  were  freed 
from  excess  of  vitamin-4  and  cholesterol  by  repeated 
extraction  with  dry  ether  or  chloroform  and  were 
recrystallised  from  aqueous  alcohol ;  m.  p.  179°. 
Gallosterin  is  insoluble  in  chloroform  or  ether,  but 
readily  soluble  in  acetone  or  alcohol.  Titration  with 
0*01AT-sodium  hydroxide  gave  equivalent  weight  468 
[(C24H4004)5,C27Ho402,2H20  requires  476], .[cc]g  +45°. 
Treatment  of  gallosterin  with  ten  times  its  weight 
of  xylene  under  reflux  in  an  atmosphere  of  carbon 
dioxide  under  reduced  pressure  for  1  hr.  caused  a 
precipitation  of  xylenecholeic  acid,  m.  p.  183°,  the 
vitamin  remaining  in  solution.  Removal  of  the 
xylene  under  diminished  pressure  in  carbon  dioxide 
gave  a  residue  from  which  after  treatment  with  a 
little  alcohol  the  vitamin  crystallised  as  needles. 
Distillation  of  gallosterin  in  a  high  vacuum  in  nitrogen 
at  200 — 260°  removed  the  vitamin,  which  was 
crystallised  from  alcohol,  m.  p.  187°.  Palladium- 
hydrogen  reduction  of  gallosterin  corresponded  with 
four  atoms  of  hydrogen ;  its  iodine  value  was  20*2 
(95%  of  theory).  Mice  fed  on  vitamin -4 -free  diet  to 
which  gallosterin  was  added  showed  normal  growth ; 
without  gallosterin,  avitaminosis  set  in  which  dis¬ 
appeared  on  adding  gallosterin.  Whilst  deoxycholic 
acid  showed  no  difference  when  added  to  a  normal 
diet,  when  added  to  a  vitamin -4 -free  diet  the  animals 
died  within  four  to  six  days.  C.  C.  N.  Vass. 

Detection  of  vitamin-4,  H.  Steudel  (Biochem. 
Z.,  1929,  207,  437 — 440). — The  author  claims  the 
isolation  of  a  substance  which  gives  no  blue  colour 
reaction  with  antimony  chloride  but  contains  sufficient 
vitamin-4,  as  shown  by  feeding  experiments,  to 
maintain  young  rats  in  normal  growth. 

P.  W.  Clutterbuck. 

The  Rosenheim-Drummond  colour  tests  of 
vitamin-4  in  cod-liver  oil.  E.  C.  Towle  and  E.  C. 
Merrill  (J.  Amer.  Pharm.  Assoc.,  1929,  18,  357 — 
359). — In  the  antimony  chloride  test  for  vitamin-4 
according  to  the  method  of  Carr  and  Price,  the 
development  of  the  blue  colour  and  its  change  to  red 


.are  positively  influenced  by  the  temperature  of  the 
reaction  mixture.  At  10°  or  below,  the  rate  of 
change  is  about  one  twentieth  of  that  at  25°  and  a 
definite  working  temperature  should  be  specified. 
The  addition  of  small  quantities  of  alcohol  tends  to 
accelerate  the  reaction  and  the  change  from  blue  to 
red,  and  the  presence  of  varying  amounts  of  water 
influences  the  reaction  in  a  very  uncertain  manner. 
The  development  of  the  red  coloration  may  be 
associated  with  an  oxidation  process. 

E*  H.  Sharples, 

Chemistry  of  fat-soluble  vitamins  in  cod-liver 
oil.  A.  L.  Bacharach  and  E.  L.  Smith  (Quart.  J. 
Pharm.,  1928,  1,  539 — 545). — Zucker’s  claim  to  have 
separated  vitamins-4  and  -D  is  confirmed.  Vitamin* 
D  is  present  in  cod-liver  oil  mainly  in  a  form  soluble 
in  ethyl  alcohol,  in  which  vitamin-4  is  insoluble;  it 
is  rendered  soluble  by  saponification  without  affecting 
its  vitamin  or  chromogen  activities. 

F.  C.  Happold, 

Vitamin-4  in  the  liver.  E.  Laqueur,  L.  It. 
Wolff,  and  E.  Ddstgemanse  (Deut.  med.  Woch., 

1928,  54,  1495—1497 ;  Chem.  Zentr.,  1928,  ii,  2035— 

2036). — As  determined  eolorimetrieally,  the  vitamin-4 
content  of  liver-oils  of  different  origin  varies  between 
34  and  187  (biological)  units.  Human  liver  contains 
0 — 160  units  per  g.  Animal  liver  contained  30 — 50 
units  in  autumn,  and  10 — 20  units  in  winter  and 
spring.  A.  A.  Eldridge. 

Vitamin  colour  reactions.  N.  Bezssokofp 
(Bull.  Soc.  Chim.  biol.,  1929,  11,  294— 307).— The 
colour  reaction  of  Jendrassik  (A.,  1923,  ii,  892)  for 
vitamin-1?,  although  given  by  phenols,  is  much  more 
sensitive  to  vitamin-1?  than  to  phenols.  It  is  sug¬ 
gested  that  determination  of  oxidation-reduction 
potential  and  the  colour  reactions  given  by  many 
reagents  would  be  useful  in  the  determination  of 
vitamins.  E.  Boylakd. 

Fundamental  role  of  the  alimentary  equi¬ 
librium  in  the  utilisation  of  lactose.  (Mme.)  L- 
Rahdoin  and  R.  Lecoq  (Compt.  rend.,  1929,  188, 
1188—1190;  cf.  A.,  1928,  92). — Pigeons  fed  on  a 
balanced  artificial  diet  containing  66%  of  lactose  to 
which  varying  daily  doses  of  brewer’s  yeast  have 
been  added  all  develop  polyneuritis,  the  yeast  not 
having  any  retarding  effect  on  the  development  of 
this  condition.  Death  occurred  after  18 — 30  days. 
Similar  results  are  obtained  when  hydrolysed  lactose, 
or  an  artificial  mixture  of  33%  of  dextrose  and  33% 
of  galactose,  was  used  in  place  of  lactose.  On  giving 
an  artificial  diet  of  composition  analogous  to  that 
of  cow’s  milk,  but  deficient  in  vitamins-R,  poly¬ 
neuritis  develops  and  death  occurs  after  35 — 50 
days,  but  in  this  case  addition  of  large  daily  doses 
(0*5  g.)  of  brewer’s  yeast  prolongs  life  for  150  days. 
Thus  modification  of  the  composition  of  the  diet 
enables  a  better  utilisation  of  lactose  by  the  pigeon, 
but  such  utilisation  is  not  entirely  conditioned  by 
the  presence  of  sufficient  vitamins-R  but  by  a  very 
rigid  alimentary  equilibrium.  J.  W*  Baker. 

Formation  of  vitamin-13  by  B.  vulgatus 
(Fliigge)  Mignla.  M.  Schieblich  (Biochem.  Z., 

1929,  207,  458 — 461). — The  formation  of  vitamin-2? 
by  B.  vulgatus  is  demonstrated  by  growing  the 
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organism  on  a  medium  devoid  of  the  vitamin  and 
feeding  the  resulting  material  to  young  rats* 

P.  W..  Clutterbuck. 

Vitamin-C  content  of  fresh  and  frozen  winter 
cow’s  milk,  W,  Saleck  (Milchwirt.  Forsch.,  1928, 
6,  464 — 4:86 ;  Chem.  Zentr.,  1928,  ii,  2301).— The 
vitamin-0  content  of  cow's  milk  is  diminished  only 
slightly  by  freezing  for  3  days.  A.  A.  Eldridge. 

Antirachitic  principle  of  irradiated  food.  A, 
Hottxnger  (Z.  Kinderheilk.,  1927,  43,  8 — 23;  Chem. 
Zentr.,  1928,  ii,  2036). — Cholesterol,  olive  oil,  chol- 
esteryl  oleate,  and  bile  salts  have  no  antirachitic 
action,  but  after  irradiation  with  ultra-violet  light  all 
except  bile  salts  are  antirachitic.  Active  cholesterol 
preparations  gradually  lose  their  activity,  the  loss 
with  olive  oil  being  less  rapid.  Cholesterol  is  in¬ 
activated  by  heating  at  150 — 200°,  and  partly  at 
100—120°.  Irradiation  for  several  hours  inactivates 
active  olive  oil  or  cholesterol.  A.  A.  Eldridge. 

Influence  of  changes  in  body-weight  of  the 
test  rats  on  the  accuracy  of  the  assay  of  vitamin-i) 
by  means  of  the  line  test.  K.  H.  Coward  and 
M.  R,  Cambden  (Quart.  J.  Pharm.,  1929,  2,  44 — 47). 
— Rats  fed  on  a  rachitogenic  diet  showed  at  the  best 
only  slight  evidence  of  healing  due  to  a  more  or  less 
temporary  loss  of  weight  (of.  Bills,  Honeywell,  and 
MacNair,  A.,  1928,  332).  C.  C.  N,  Vass. 

Chemical  reaction  for  antirachitic  vitamin. 
W.  Stoeltznee  (Munch,  med.  Woch.,  1928,  75, 
1584;  Chem.  Zentr.,  1928,  ii,  2036). — Addition  of 
phosphorus  pentoxide  to  the  oil  containing  anti¬ 
rachitic  vitamin  produces  a  reddish-brown  coloration, 
gradually  darkening,  finally  becoming  almost  black. 

A.  A.  Eldridge. 

Irradiation  of  ergosterol :  action  of  quartz 
[lamp]  ultra-violet  rays  and  of  soft  X-rays. 
R,  Delaplace  and  G.  Rebiere  (Compt.  rend., 
1929,  188,  1169 — 1172). — The  absorption  of  an 
alcoholic  solution  of  ergosterol  irradiated  by  the 
quartz  lamp  showed  an  absorption  maximum  and 
minimum  during  the  first  minutes  of  irradiation. 
After  about  7 — 10  min.  it  attained  its  maximum 
(vitamin-#)  activity,  though  40  min.  exposure  was 
required  for  the  full  production  of  the  absorption 
hand  attributed  to  this  vitamin.  Analogous  results 
were  obtained  with  soft  X-rays.  J.  Grant. 

Absorption  spectrum  of  vitamin-#,  R.  B. 
Botfrdillon,  C.  Ftschmann,  R.  G.  C.  Jenkins,  and 
*1.  A.^  Webster  (Proc.  Roy,  Soc»,  1929,  B,  104, 
081—5SB), — The  action  of  ultra-violet  radiation  on 
^gosterol  has  been  studied  by  comparing  the  absorp- 
hon  spectra  and  antirachitic  activity  of  the  products 
mnned.  It  is  concluded  that  three  substances  arc 
produced  in  succession  of  which  the  first  shows  an 

*  orPhon  band  similar  to  that  of  ergosterol  (maximum 
r®  but  more  than  twice  as  intense.  Evidence 
m  given  showing  that  this  substance  is  probably 
vitamin-iX  The  second  product,  which  is  formed 
v  further  irradiation  of  the  first,  shows  a  strong 
absorption  band  with  maximum  at  240  yn*  and  has 
?°  antirachitic  activity.  The  third  substance  is 
°^med  by  further  irradiation  of  the  second,  and  shows 
neither  antirachitic  activity  nor  marked  absorption. 

B.  A.  Eagles. 


Origin  of  chlorophyll  and  its  relation  to  blood 
pigments.  K.  Noack  and  W.  Kiessleng  (Z. 
physiol.  Chem.,  1929,  182,  13 — 49). — Protochloro¬ 
phyll  was  obtained  as  a  dark  green  non-crystalline 
powder,  m.  p.  80 — 129°,  by  extraction  of  the  inner 
skin  of  cucumber  seeds,  after  removal  of  fat,  with 
80%  acetone  and  precipitation  with  light  petroleum. 
It  has  not  yet  been  obtained  pure.  The  absorption 
spectra  agree  with  those  found  by  Monteverde  and 
Lnbimenko  (A.,  1912,  ii,  800)  and  differ  from  that  of 
chlorophyll  in  diminished  absorption  in  the  red,  a 
displacement  towards  the  violet,  and  a  more  intense 
green  band.  It  is  more  basic  than  chlorophyll.  Acid 
treatment  of  its  ethereal  solution  yields  the  magnes¬ 
ium-free  pigment  protophseophytin,  precipitated  by 
light  petroleum  as  a  dark  green,  non-crystalline  sub¬ 
stance  which  could  not  be  purified.  Proiophseophytin 
on  treatment  with  the  Grignard  reagent  yields  a 
magnesium-containing  pigment  the  spectrum  of  which 
is  identical  with  that  of  protochlorophylL  Com- 
parision  of  the  absorption  spectra  of  protophceophytiii 
and  phylloerythrin  obtained  from  the  bile  of  annuals 
shows  a  complete  agreement  in  the  intensities  of  the 
series,  whilst  the  single  bands  of  the  latter  were 
removed  50 — 70  A.  towards  the  violet.  The  magnes¬ 
ium  Grignard  reagent  yields  with  phylloerythrin  a 
pigment  the  absorption  spectrum  of  which  shows  an 
analogous  agreement  with  that  of  protochlorophylL 
Treatment  of  phylloerythrin  in  tsopropyl  alcohol  with 
a  minimal  quantity  of  aqueous  potassium  hydroxide 
at  25°  gives  a  substance  containing  a  free  carboxyl 
group  the  absorption  spectrum  of  which  is  funda¬ 
mentally  the  same  as  that  of  blood-protoporphyrin. 
Tie  free  carboxylic  acid  is  extremely  labile,  reverting 
to  a  less  acid  substance  the  spectrum  of  which  is  of 
the  same  type  as  that  of  phylloerythrin.  When 
boiled  with  methyl-alcoholic  hydrogen  chloride  it 
yields  an  alkali-insoluble  anhydrous  compound. 
Light  converts  the  free  carboxylic  acid  and  its  methyl 
ester  into  a  chlorophyll -green  substance  with  the 
characteristic  red  band  of  chlorophyll  (670 — 653  mi). 
Hydrolysis  of  protophceophytin  with  methyl- alcoholic 
potassium  hydroxide  yields  an  alkali-insoluble  com¬ 
pound  spectroscopically  identical  with  the  anhydrous 
compound  derived  from  the  carboxylic  acid  obtained 
from  phylloerythrin.  Hydrolysis  of  protophoeophytin 
with  methyl-alcoholic  hydrogen  chloride  yields  a 
pigment  which  crystallises  in  brownish-red  plates  or 
olive-green  prisms  and  having  a  spectrum  identical 
with  that  of  the  carboxylic  acid  from  phylloerythrin. 
A  pigment  having  the  same  spectrum  may  also  be 
obtained  by  alkaline  hydrolysis  of  protophoeophytin . 
Chlorophyll  in  fwpropyl- alcoholic  solution  on  treat¬ 
ment  with  iron  powder  and  hydrochloric  acid  yields, 
on  subsequent  extraction  with  ether  and  treatment 
with  hydrochloric  acid,  on  addition  of  light  petroleum 
a  dark  red  powder  the  absorption  spectrum  of  which 
agrees  with  that  of  natural  protophoeophytin.  Re¬ 
duction  of  chlorophyll  in  glacial  acetic  acid  by 
hydrogen  iodide  and  red  phosphorus  gives  an  olive- 
green  substance  almost  identical  spectroscopically 
with  phylloerythrin.  Natural  and  synthetic  proto¬ 
phoeophytin  have  the  same  ester  characteristics  as 
chlorophyll,  hence  the  absence  of  the  well-defined 
crystalline  property  found  in  phylloerythrin.  It  has 
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not  been  possible  to  confirm  the  analogy  between 
chlorophyll  and  protochlorophyll  by  the  separation 
of  the  latter  into  the  a  and  6  forms.  Hydrolysis  of 
synthetio  protoplueophytin  with  methyl-alcoholic 
potassium  hydroxide  yields  a  free  carboxylic  acid 
the  absorption  spectrum  of  which  is  identical  with 
that  of  the  acid  derived  from  phyllocrythrin. 

a  a  n.  vass. 

Chlorophyll  content  and  rate  of  photosyn¬ 
thesis.  R.  Emerson  (Proc,  Nat..  Acad.  Sei.,  1929, 
15,  281 — 284). — An  internal  factor,  tho  chlorophyll 
content,  affecting  tho  rate  of  photosynthesis,  was 
controlled  in  CMorelta  vulgaris,  and  tho  rato  of 
photosynthesis  was  determined  at  high  light  intensity 
and  plotted  against  relative  chlorophyll  concen¬ 
tration,  and  also  for  two  different  values  of  tho  latter, 
as  a  function  of  tho  temperature.  It  is  shown  that 
the  rato  of  photosynthesis  is  a  function  of  tho  chloro¬ 
phyll  content,  and  is  the  same  function  of  tho  tem¬ 
perature,  independent  of  tho  chlorophyll  concen¬ 
tration.  The  inhibition  of  photosynthesis  by  hydro¬ 
cyanic  acid  is  discussed.  N.  M.  Bligh. 

Absorption  of  carbon  dioxide  by  roots  and  its 
utilisation  in  chlorophyllic  photosynthesis. 
(Sign a.)  M.  Bergamasohi  (Atti  It.  Accad.  Lined, 
1929,  [vi],  9,  23S — 242 ) . — Maize  and  other  plants 
grown  in  an  atmosphere  free  from  carbon  dioxido 
form  starch  in  their  leaves  from  carbon  dioxido 
absorbed  by  the  roots  from  either  tho  soil,  or  tho 
nutrient  solution  in  which  they  aro  grown,  and, 
since  the  plants  contain  a  greater  quantity  of  carbon 
than  the  original  seeds,  tho  contention  that  tho 
organic  material  is  formed  solely  at  tho  expense  of 
carbon  dioxide  of  respiration  is  refuted. 

T.  H.  Pope. 

Growth  of  the  tomato  as  correlated  with 
organic  nitrogen  and  carb ohy drates  in  roots, 
stems,  and  leaves.  G.  T.  Nightingale,  L.  G. 
Schermerhoen,  and  W.  R.  Robbins  (N.  J.  Agric. 
Exp.  Sta.  Bull.,  1928,  No.  401,  1 — 3S). — The  roots 
contain  little  carbohydrate,  but  much  protein- 
nitrogen.  In  vigorously  growing  plants  the  assimilated 
nitrogen  is  high  in  the  stem,  but  the  protein-nitrogen 
is  low  except  at  or  near  the  growing  point.  Sucrose, 
starch,  and  dextrin  do  not  in  general  accumulate 
unless  the  reducing  sugar  is  high.  Petioles  and  veins 
correspond  with  stems  as  regards  carbohydrates  and 
nitrate-free  nitrogen.  In  general,  proteose,  basic-, 
amino-,  amide-,  and  ammonia-nitrogen  increase 
during  darkness,  but  in  the  upper  stems  the  proteose, 
protein,  and  basic  nitrogen  decreased,  whilst  the 
amino-,  amide-,  and  ammonia-nitrogen  increased. 
On  return  to  light,  carbohydrates  and  protein  in¬ 
creased,  and  all  forms  of  nitrate-free  soluble  nitrogen 
decreased.  Chemical  Abstracts. 

Behaviour  of  the  olive  under  the  influence  of 
uranium  radiations  and  of  the  ionisation  of  the 
air.  L.  Petri  (Atti  R,  Accad.  Lincei,  1929,  [vi],  9, 
1SS — 189). — The  stimulating  effect  produced  on  the 
growth  of  the  olive  by  ionised  air  is  completely 
annulled  by  radiations  emitted  by  green  uranium 
oxide  when  these  exceed  a  certain  limiting  intensity. 
Plants  thus  treated  stopped  growing  entirely  when 
cold  weather  set  in,  whereas  the  control  plants  con¬ 


tinued  to  grow,  even  at  temperatures  between  5° 
and  15° ;  tho  functional  activity  of  tho  former, 
indicated  by  tho  quantity  of  water  used  up,  was  only 
about  one  half  of  that  of  tho  controls, 

T.  H.  Popk. 

Influence  of  the  nitrate-ion  concentration  of 
nutrient  solutions  on  the  growth  of  summer 
wheat.  M.  A.  J.  Goedewaagen  (Proc.  K,  AkadL 
Wotensch.  Amsterdam,  1929,  32, 135 — 150). — Nitrate- 
ion  concentrations  wero  used  which  it  may  bo  assumed 
occur  in  tho  soil  solution.  Solutions  of  sodium  nitrate 
wero  employed,  but  as  tho  sodium -ion  concentration 
alters  with  tho  nitrato-ion  concentration,  experiments 
wore  made  in  such  a  way  that  tho  effect  of  the  former 
could  bo  judged  separately.  As  a  general  result  of 
tho  experiments  it  is  shown  that  good  growth  of  wheat 
plants  is  possible  with  nutrient  solutions  having 
widoly  divergent  nitrato  content.  Tho  maximum 
nitrogen  concentration  for  good  growth  is  between 
182  and  238  parts  per  million.  The  lowest  concen¬ 
tration  permitting  fairly  good  growth  lies  below 
5  parts  per  million.  A.  J.  Mee. 

Nutrition  of  higher  plants  with  ammonia.  D. 
Prlynischnikov  (Biochom.  Z.,  1929,  207,  341— 
349). — In  neutral  reaction  ammonia,  and  in  acid 
reaction  nitrate,  is  tho  better  soureo  of  nitrogen. 
Optimal  development  can  bo  obtained  by  administr¬ 
ation  of  either  ammonia  or  nitrato  by  suitably  adjust¬ 
ing  cither  the  pn  or  tho  content  of  cation  associated 
with  ammonium  in  tho  nutritive  mixture. 

P.  W.  Cluttkubuck. 

Nitrogen  metabolism  of  forest  soil.  D,  Fehkr 
(Bioehem.  Z.,  1929,  207,  350— 360).— Tables  and 
curves  show  tho  changes  of  total  nitrogen,  nitrate- 
nitrogen,  and  humus  contents,  of  tho  protozoal  and 
bacterial  counts,  of  tho  pu,  and  air-  and  ground- 
temperatures  of  tho  soil  of  threo  types  of  pine  wood 
during  a  period  of  12  months.  Tho  total  nitrogen 
content  is  maximal  in  June  and  July,  rapidly  de¬ 
creasing  in  autumn,  and  is  minimal  in  September. 
The  nitrate-nitrogen  follows  a  similar  course,  but  the 
maximal  values  are  obtained  in  April  and  May. 
The  bacterial  count  is  also  maximal  in  the  spring 
and  summer  months.  There  does  not  appear  to  be 
the  same  causal  connexion  between  tho  changes  in 
number  of  nitrifying  and  fixing  organisms  and  the 
changes  of  nitrate-  and  total  nitrogen  as  was  observed 
between  the  bacterial  count  and  carbon  dioxide 
production  (A.,  1928,  558,  1406;  B.,  1928,  381).  the 
chief  factor  being  the  intensity  of  the  activity  of  the 
organisms  rather  than  their  number. 

P.  W.  Clotterbuck. 

Nucleo-cytoplasmic  ratio  in  plant  tissues. 
F.  E.  Huelin  (Austral.  J.  Exp.  Biol,,  1929,  6,  59- 
63). — Nucleo-cytoplasmic  ratios  have  been  deter¬ 
mined  for  young  wheat  plants  by  the  method  of 
Robertson  (this  vol.,  715).  The  ratio  diminishes 
rapidly  with  age  at  a  comparatively  early  stage  ot 
growth.  F.  C.  HAProLD. 

Effects  of  the  waxy  gene  in  maize  on  fat  meta¬ 
bolism.  F.  A.  Abegg  (J.  Agric.  Res.,  1929,  38, 
183 — 193). — The  differences  in  acid  value  and  saponi¬ 
fication  value  of  the  ether-soluble  oils  from  non-wax} 
and  waxy  maize  grains  are  shown  to  be  due  to  the 
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high  acid  value  and  saponification  value  of  the  fat 
from  the  endosperm  tissue  in  the  waxy  gene. 

E.  A,  Lxjnt. 

Isolation  of  methyl  alcohol  from  tobacco 
smoke.  C,  Nkubero  and  M.  Kobel  (Biochem.  Z., 
1929,  206,  240—244). — The  presence  of  methyl 
alcohol  in  tobacco  smoke  was  demonstrated  by  the 
isolation  of  the  pure  substance  in  a  yield  of  0*24%  on 
tobacco.  J,  H.  Birkinshaw. 

Microanalytical  tobacco  determinations.  II. 
Determinations  o!  nicotine  in  fresh  green  tobacco. 
J.  Bodnar  and  V.  L,  Nagy  (Biochem.  Z.,  1929,  206, 
410 — 415),— Drying  of  the  fresh  green  leaves  at 
95—97°  caused  no  loss  in  nicotine  content.  The 
dried  leaves  after  powdering  are  extracted  with  a 
mixture  of  ether  and  light  petroleum  under  faintly 
alkaline  conditions.  The  extract  is  freed  from  ammonia 
by  means  of  a  current  of  air,  an  equal  volume  of  water 
added,  and  a  known  amount  of  0*01  ^-hydrochloric 
acid.  The  excess  of  hydrochloric  acid  is  determined 
by  titration  with  0*01  V-, sodium  hydroxide,  using 
methyl-red  as  indicator.  One  c,c.  of  0‘01N-hydro- 
chloric  acid  corresponds  with  I  *62  mg.  of  nicotine.  This 
method  compares  favourably  with  the  gravimetric 
method  of  Rasmussen  (A.,  1916,  if,  359). 

a  a  n.  vass. 

(Non-]occurrence  of  fatty  acids  with  an  uneven 
number  of  carbon  atoms  in  natural  fats,  oils, 
and  waxes,  I.  Oil  from  Batura  stramonium,  L. 
P,  E.  Verkade  and  J.  Coops,  jun.  (Biochem.  Z.,  1929, 
206,  468 — 481 }.— Fractionation  of  the  methyl  esters 
of  the  saturated  fatty  acids  obtained  from  the  oil  of 
D.  Mramonium,  and  a  comparison  of  their  m,  p,  with 
those  of  the  m.-p.  diagram  of  a  mixture  of  methyl 
palm i tat e  and  methyl  stearate,  show  the  so-called 
margaric  or  daturic  acid  to  be  a  mixture  of  palmitic 
and  stearic  acids  in  the  ratio  5:1.  Pure  methyl 
stearate  has  m.  p.  38*70°,  methyl  palm  it  ate  29*70°. 
X-Ray  analysis  shows  that  the  spectrum  of  the  methyl 
ester  of  the  supposed  heptadeeoie  acid  is  identical 
with  the  spectrum  of  a  synthetic  mixture  of  methyl 
palmitafce  and  stearate  having  the  same  m.  p. 

C.  C.  N-  Vass. 

Seeds  of  Monarda  punctata.  A.  A.  Harwood 
(J-  Amer.  Pharm.  Assoc.,  1929,  18,  228—231),— 
Light  petroleum  extraction  of  the  seeds  (3*6%  water, 
ash)  of  1/.  punctata  gave  20*5 — 25*2%  of  oil 
ha?ing  d25  0-9100  and  saponif.  value  173*3.  Ether 
extraction  gave  29*7%  of  oil  having  dn  0*9217,  ft23 
1*4840*  saponif.  value  206  and  207*8,  iodine  value  207. 

E.  H.  gUARPLES. 

Liber-soluble  substances  of  cabbage-leaf 
cytoplasm.  V.  Isolation  of  n-nonacosane  and 
ui-n-tetradecyl  ketone.  H.  J.  Ckannon  and  A.  C. 
unBKALL  (Biochem.  J,,  1928,  23,  168— 175).— These 
compounds  are  precipitated  in  the  so-called 
phosphatide  fraction  obtained  by  the  addition  of  cold 
too  006  ^e  ©thercal  extract  of  cabbage  leaf  (A., 
.  -6  1227).  They  were  removed  from  this  fraction 
°y  extraction  with  boiling  acetone.  The  paraffin  was 
°btained  by  crystallising  the  lower-boiling  fractions 
0l  the  mixture  from  alcoholic  benzene,  The  ketone, 
m>  P*  80*5 — 81°,  was  separated  by  taking  advantage 
of  greater  solubility  of  the  ketoxime  in  a  mixture 


of  light  petroleum  and  acetone.  The  number  of  carbon 
atoms  and  the  purity  of  the  paraffin  w*ere  determined 
by  X-ray  analysis.  The  ketone  gave  the  same  ni»  p. 
when  mixed  with  the  synthetic  compound,  but  a 
depressed  m.  p.  when  mixed  with  synthetic  palraitone. 
Di~n4etradecyl  ketone  was  synthesised  by  Kipping's 
method  (J.C.S.,  1890,  57,  980)  for  the  preparation  of 
palmitone.  Palmityl  myrisiyl  ketone ,  m.  p.  74 — 
74*5°,  was  synthesised  as  follow's.  Ethyl  a-dodecyl~ 
mdmeetate  was  prepared  by  treating  dodecyl  iodide 
with  alcoholic  sodium  and  ethyl  aeetoaeetate  and 
extracting  with  ether.  It  w*as  then  treated  in  dry 
ether  with  sodium  and  palmityl  chloride  and  the 
resulting  ethyl  *a~dodecylpalmitylacetoacetale  was 
saponified  with  potassium  hydroxide.  The  palmityl 
myristyl  ketone  was  finally  extracted  with  ether  and 
precipitated  with  acetone  from  the  ethereal  solution. 

S.  S,  Zilva. 

Ether  -  soluble  substances  of  cabbage  -  leaf 
cytoplasm.  VI.  Summary  and  general  con¬ 
clusions.  A.  C.  Chirnall  and  H.  J,  Channon 
(Biochem.  J.,  1929,  23,  176 — 184). — A  summary  and 
discussion  of  results  previously  obtained  (cf.  A.,  1927, 
386,  799,  1227).  The  chlorophyll  content  of  the 
acetone-ether  fraction  of  one  of  the  batches  was  9*3%, 
the  carotin  0*86%,  and  the  xanthophyll  0*62%,  The 
chemical  character  of  the  unsaturated  fraction  of  the 
ursaponifiable  fraction  wiiich  consists  of  sterols  and 
unidentified  products,  probably  alcohols  and  hydro¬ 
carbons,  is  described.  S,  S.  ZmvA. 

Nature  of  the  pectic  substances  of  flax.  F.  W. 
Norms  (Biochem.  J.,  1929,  23,  195— 198).— Pectic 
substances  were  prepared  from  flax  by  Clayson, 
Norris,  and  Schryver’s  method  (A.,  1922,  i,  206).  The 
ash  content,  and  furfuraldehyde  and  carbon  dioxide 
produced  on  hydrolysis  with  12%  hydrochloric  acid 
were  determined  for  each  product  and  in  the  case  of 
the  soluble  pectin  methoxyl  groups  were  also  deter¬ 
mined.  The  results  obtained  are  in  accordance  with 
expectations  based  on  the  ring  formula  of  Nanji, 
Paton,  and  Ling  (J.S.OX,  1925,  44,  253t)  and  do 
not  support  Henderson's  simpler  galaetose-tetra- 
galaeturonie  acid  formula  (A.,  1928,  1119). 

S.  S.  Zilva.  , 

Sarmentocymarin  and  sarmentogenin.  W.  A. 
Jacobs  and  M.  Heidelberger  (J.  Biol.  Chem.,  1929, 
81,  765 — 779). — By  the  usual  direct  methods  of 
extraction  Strophanthm  sartnentosus  seeds  yielded 
small  amounts  of  sammitocymarin,  C30H46Oa,2H2O, 
m.  p.  130°,  [«]g  —12*5°  in  methyl  alcohol ;  further 
larger  amounts  of  the  same  compound,  together  with 
dextroso,  were  obtained  by  digestion  of  the  crude 
residual  glucosidcs  with  an  enzyme  prepared  from  the 
seeds.  When  hydrolysed  with  hydrochloric  acid  the 
compound  yielded  sarmentogenin ,  C23H3105,m.  p.265 — * 
260°,  [ap°  4-21*5°  in  95%  alcohol,  forming,  when  crys¬ 
tallised  from  pyridine,  a  compound,  C23H3506,C5H5N, 
m.  p.  258°) ;  sarmentogenin  gave  a  dibmzoaie,  m.  p. 
281°,  [a]fj  +14°,  and,  with  hydrogen  and  platinum, 
yielded  dihydrosarmen togenin,  C23H3605,Et0H,  m.  p. 
142°;  when  oxidised  with  chromic  acid  it  gave 
sarmeniogenone,  C23H320g,  m.  p.  226°  (semicarbazone, 
m.  p.  200°).  With  methyl-alcoholic  potassium 
hydroxide,  sarmentogenin  gave  iso  sarmentogenin, 


730 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


C23H3405JEt0II,  m.  p.  248°  (dibenzoate,  m.  p.  297°), 
which,  when  treated  with  sodium  hydroxide,  yielded 
the  lactone  acid,  iso sarmeniogenie  acid,  C23H3106, 
m.  p.  212°  (methyl  ester,  m.  p,  274°).  Sarmentogenin 
is  thus  isomeric  with  periplogenin  and  gitoxigenin 
and  shares  with  these  the  general  chemical  character¬ 
istics  of  the  strophanthidin .  series.  It  is  probably 
identical  with  the  “  strophanthidin  ”  described  by 
Kohn  and  Kulisch  (A.,  1898,  i,  329). 

0.  R.  Harington. 

Two  phloroglucinol  drugs.  W.  Peyer  u\d 
W.  Liebiscii  (Pharm.  Zentr.,  1929,  70,  197 — 200). — 
Phloroglucinol  has  been  detected  in  the  drugs 
obtained  from  Albizzia  anthelminthica  and  Combreinm 
raumbaultii ;  the  first  contains  8*2%  of  saponin  and 
the  second  2*25%  of  saponin  and  considerable 
quantities  of  a  tannin.  W.  O.  Kermack, 

Occurrence  of  euxanthone  in  heart-wood  of 
Platonia  insignis,  Mart  (“  Geelhart  **  or 
ia  Pakoeli  D.  B.  Spoelstra  and  M.  J.  van 
Royen  (Rec.  trav.  chirn.,  1929,  48,  370—371). — 
Extraction  of  2  kg.  of  the  wood  with  benzene  gave 
1*3%  of  euxanthone,  m.  p.  239°  (acetyl  derivative, 
m.  p.  185°;  bromo-derivative,  m.  p.  278°).  Further 
extraction  of  the  wood  with  alcohol  yielded  a  dark- 
coloured,  brittle  residue,  in.  p.  205 — 225°  (decomp.), 
completely  soluble  in  alkali,  but  insoluble  in  water. 
No  definite  product  was  isolated  by  fusion  with 
potassium  hydroxide  or  distillation  with  zinc  dust. 

H.  Burton, 

Proteins  of  the  avocado  (Per sea  americana , 
Mill).  I).  B.  Jones  and  C.  E.  F.  Gersdorff  (J. 
Biol.  Chem.,  1929,  81,  533 — 539). — The  finely-divided 
fruit  was  extracted  with  10%  sodium  chloride  solution ; 
when  the  extract  was  heated  to  68°  there  was  obtained 
a  globulin  in  a  yield  of  0*44%  of  the  original  fruit ; 
the  same  protein  could  be  obtained  by  treating  the 
extract  with  ammonium  sulphate  to  67%  saturation, 
or  by  acidifying  to  pa  3*9  with  acetic  acid.  The 
residue  left  after  extraction  with  sodium  chloride  was 
boiled  with  60%  alcoholic  0*lAr-sodium  hydroxide 
and  the  filtrate  acidified  with  acetic  acid ;  this 
yielded  a  second  protein.  A  third  protein  was 
obtained  by  dilution  of  the  mother-liquor  with  water. 
Figures  are  given  for  the  nitrogen  distribution  of  the 
various  proteins.  C.  R.  Haring  ton. 

Similarity  between  physico-chemical  and  bio¬ 
logical  reactions.  C.  P.  Sideris  (Plant  Physiol., 
1928,  3,  79 — 83). — The  isoelectric  points  of  two 
^proteins,  A  and  B ,  isolated  from  the  stem  of  the 
pineapple,  are,  respectively,  pR  6*4  and  4*8.  Various 
>  *  organisms  were  unable  to  grow  in  the  protein-^4  at  the 
isoelectric  point.  Chemical  Abstracts. 

Modification  of  f.-p.  determinations  for  small 
quantities  of  biological  fluids.  E.  Fromm  and  T. 
Leipert  (Biochem,  Z.,  1929,  206,  314 — 318). — 
Details  of  the  method  and  apparatus  used  to  determine 
f.  p.  and  the  depression  of  m.  p.  in  3  c.c.  of  a  fluid  by 
means  of  an  ordinary  thermometer  graduated  in 
hundredths  of  a  degree  are  given.  C.  C.  N.  Vass. 

Determination  of  cysteine,  cystine,  and  their 
derivatives  in  tissues  and  biological  fluids.  Y. 


Oeuda  (J.  Dept.  Agric.  Kyushu,  1929,  2,  133—148). 
— The  proteins  of  biological  tissues  or  fluids  are 
coagulated  by  means  of  a  solution  of  sulphosalicylic 
acid  and  the  cysteine  in  the  filtrate  is  determined  by 
titration  with  a  standard  iodate  solution  containing 
iodide.  Cystine  is  similarly  determined  after  reduc¬ 
tion  to  cysteine.  For  precipitation  of  proteins, 
sulphosalicylic  acid  possesses  advantages  over  tri¬ 
chloroacetic  acid,  since  in  presence  of  the  latter  acid 
the  iodine  titration  is  untrustworthy, 

W.  0.  Kermack. 

Purification  of  picric  acid.  S.  R.  Benedict  (J. 
Biol.  Chem.,  1929,  82,  1 — 3). — Picric  acid,  for  the 
purpose  of  the  colorimetric  determination  of  creatin¬ 
ine,  is  best  purified  by  crystallisation  from  glacial 
acetic  acid,  or  by  solution  in  sodium  carbonate, 
separation  of  the  sodium  salt,  and  decomposition  of 
the  latter  with  dilute  hydrochloric  acid. 

C.  R.  Harington. 

Ergosterol-digitonin  complex.  H.  Penau  and 
Z.  Hardy  (J.  Pharm.  Chim.,  1929,  [via],  9,  145 — 
151,  and  Bull.  Soc.  Chim.  biol.,  1929,  11,  437 — 442). 
—The  influence  of  time,  temperature,  and  the  presence 
of  water  on  the  formation  of  ergosterol -digitonide 
from  alcoholic  solutions  of  its  constituents  has  been 
studied.  The  following  procedure  for  its  preparation 
is  described.  Ten  c.c.  of  a  0*175%  solution  of 
ergosterol  in  99%  alcohol  are  introduced  into  a  dried 
and  weighed  centrifuge  tube ;  9  c.c.  of  a  1%  solution 
digitonin  in  99%  alcohol  are  added,  and  then  2  c.c.  of 
water.  The  mixture  is  shaken  and  kept  for  18  hrs. 
at  about  18°,  then  centrifuged  for  15  min.  and  the 
supernatant  liquor  decanted.  The  solid  is  stirred  with 
3  c.c.  of  a  mixture  of  acetone  73  c.c.,  water  18  c.c., 
and  alcohol  9  c.c.,  the  stirrer  washed  with  1  e.c.of  the 
same  mixture  and,  after  centrifuging  and  decanting 
the  supernatant  wash-liquor,  the  tube  and  contents 
are  dried  for  18 — 24  hrs.  over  phosphorus  pentoxide. 

1  G.  of  the  ergosterol-digitonide  complex  is  equivalent 
to  250  mg.  of  ergosterol.  E.  H.  Sharfles. 

Micro  -determination  of  phosphorus  in  tissue. 
Y.  Naito  (J.  Biochem.  Japan,  1928,  9,  45 — 69)  -y 
The  method  depends  on  the  production  of  a  preci¬ 
pitate  of  ammonium  phosphomolybdate  of  definite 
composition  when  a  phosphate  solution  containing 
ammonium  nitrate  is  treated  at  80°  with  ammonium 
molybdate  at  a  definite  acidity ;  the  compound  is 
then  decomposed  by  sodium  hydroxide,  and  the 
residual  alkali  titrated.  Accurate  results  can  be 
obtained  with  0*03  mg.  of  phosphorus.  The  tissue, 
containing  0*1 — 0*005  mg.  of  phosphorus,  is  digested 
with  3  c.c.  of  20%  sulphuric  acid,  the  digestion  being 
completed  with  nitric  acid  or  redistilled  hydrogen 
peroxide ;  3  c.c.  of  ammonium  nitrate  solution 

(30  g.  in  100  c.c.)  are  added,  and  water  to  9  c.c.  At 
80°,  1  c.c.  of  10%  ammonium  molybdate  solution  is 
added,  and  the  precipitate,  after  being  kept  ovemighb 
is  washed  with  20%  alcohol  and  decomposed  with 
0*04AT“Sodium  hydroxide.  Chemical  Abstracts. 

Determination  of  halogens  in  organic  sub¬ 
stances.  W.  Roman. — See  this  vol.,  713. 

Van  Slyke’s  method.  L.  Rosenthaler. — See 
this  vol.,  713. 
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Amplifier  lor  comparison  of  spectra-  S.  Pika 
de  Rubies  (Anal.  Pis.  Qumi.,  1929,  27,  48 — 56). — A 
method  whereby  the  spectrum  of  a  mineral  may  be 
projected  simultaneously  with  those  of  its  constituent 
elements  is  described.  H.  F.  Gtllbe. 

Theory  of  coupling -widening  of  spectral  lines. 
J.  Holtsmark  (Z.  Physik,  1929,  54,  761 — 703). — 
From  considerations  of  quantum  mechanics  the  width 
of  a  spectral  line  is  proportional  to  the  square  root  of 
the  density  of  the  oscillators  or  resonators.  The 
recently  published  work  of  Waibel  on  the  caesium 
principal  series  {this  vol.,  479)  in  which  the  square 
root  law  was  found  to  be  obeyed  in  all  cases  is  shown 
to  be  in  error  as  far  as  calculation  of  the  width  of 
lines  is  concerned.  After  correction  the  results  agree 
with  those  of  the  present  author.  .  The  small  coupling 
width  of  emission  lines  found  by  Hasche,  Pdlanyi, 
and  Vogt  (A.,  1927,  396)  is  explained  by  the  small 
coupling  of  the  emitting  resonators.  A.  J,  Me E. 

Emission  lines  in  the  spectrum  of  the  solar 
corona.  V.  Zessevitsch  and  V.  Nikonov  (Nature, 
1929,  123,  909—910). 

Light-emission  from  atomg,  D.  G.  Rourgin 
and  E.  E.  Libman  (Ann.  Physik,  1929,  [v],  1,  1096 — 
1098). — A  criticism  of  the  work  of  Kleiber  (this  vol.,  2). 

R.  A.  Morton. 

Physical  criticism  of  Schr 6 dinger's  theory  of 
%ht  emission.  I.  Intensity  relation  in  the 
effect  of  electric  fields  on  spectral  lines.  II, 
Amount  and  frequency  of  optical  energy.  III. 
Fundamental  difficulties.  J.  Stark  (Ann.  Physik, 
1929,  [v],  1,  1009—1024,  1025—1034,  1035—1040).— 
b  It  has  been  stated  (cf.  Foster  and  Chalk,  A.,  192S, 
687;  this  vol.,  616)  that  the  relative  intensities  of 
Stark  components  in  hydrogen  agree  within  experi¬ 
mental  error  with  the  new  calculations  by  Schrodinger. 
Under  precisely  defined  conditions,  the  pa-component 
it  of  the  hydrogen  line  Ha  is  considerably  more 
intense  than  the  pa-component  ±3.  It  is  shown  that 
the  intensity  ratios  for  the  outer  components  of  Hat 
and  Hy  obtained  under  the  influence  of  electric 
fluids  are  by  no  means  constants  characteristic  of  the 
hydrogen  atom,  since  the  values  can  vary  over  wide 
depending  on  the  conditions  of  experiment. 
Considerable  deviations  from  the  Schrodinger  values 
are  obtained,  and  it  is  stated  that  the  theory  has  not 
wen  confirmed. 

II,  For  many  reasons  it  is  necessary  to  retain  the 
mea  of  a  strict  correspondence  between  the  amount  of 
energy  emitted  and  the  frequency  of  the  light,  the 
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relationship  being  definitely  based  on  experience. 
Sclirodinger’s  theory  involves  the  breaking  up  of  the 
elementary  optical  energy  into  any  number  of  other 
frequencies,  a  view  which  cannot  satisfactorily  be 
reconciled  with  experience.  Attempts  to  solve  the 
difficulty  are  unconvincing. 

III.  Sehrodinger’s  theory  is  based  on  the  assump¬ 
tion  that  a  stationary  state  can  be  regarded  as  deter¬ 
mined  by  characteristic  vibrations  of  an  electric 
charge  distributed  continuously  over  the  space-field 
of  the  atom.  Thus  the  electron  of  the  hydrogen  atom 
must  have  its  mass  distributed  over  the  whole  space 
of  the  atomic  field  (diameter  of  the  order  5x  10~9  cm.). 
The  space  occupied  by  the  electrical  charge  of  a  free 
electron  is  very  much  smaller,  and  the  idea  of  an 
“  attenuated  ”  electron  is  open  to  objection  from  the 
physical  point  of  view.  Schrodinger  bases  the 
equation  for  the  stationary  vibration  state  on  the 
calculation  of  light  emission  from  the  damping  of 
hypothetical  oscillations,  instead  of  an  equation  for 
the  vibration  state,  which,  in  consequence  of  the 
damping  by  emission,  shows  a  time  change  with 
respect  to  amplitude  and  energy.  R.  A.  Morton. 

Spectrum  of  H*.  The  bands  analogous  to  the 
parhelium  line  spectrum.  II,  III,  IV.  O.  W. 
Richardson  and  P.  M.  Davidson  (Proc.  Roy.  Soe., 
1929,  A,  123,  466—488;  124,  50—68,  69—88 ;  cf. 
this  vol.,  616). — II.  The  system  with  P  strong, 
R  weak  (3XA  — >  2lS)  is  described.  This  system  has 
no  Q  branches  and  the  lines  do  not  show  the  Zeeman 
effect,  with  the  exception  of  21420*70(3)— 22(1)1'  - — >* 
2".  This  appears  to  be  a  genuine  abnormality.  The 
same  type  of  alternation  of  intensity  is  met  with  as 
in  the  other  systems.  The  initial  rotational  levels 
present  a  curious  oscillation  in  the  second  term 
difference  both  with  m  and  n\  The  three  systems 
3ML — >2 1S(P>R)i  SXB — >  2lS{Q),  and  3 lC—± 
2lS(R'>P)  aro  compared.  Five  systems  coming 
from  electronic  levels  with  principal  quantum  number 

4,  denoted  by  4 lA  — >  2 lS}  4*B  — >  2LS,  4 lG - >2 L$f, 

4XX  — >  21S}  and  4tlE  — >  2 lS,  are  described.  Apart 
from  some  perturbations,  these  bands  which  come 
from  4'  electronic  levels  all  show  the  alternation  in 
intensity  which  is  so  marked  for  all  the  other  bands 
in  this  spectrum.  The  weight  ratio  of  alternate  states 
is  found  to  be  3  to  1,  as  with  the  other  systems,  and 
the  transitions  are  also  governed  by  the  same  rules. 
The  following  values  have  been  calculated :  for 
neutral  FL,,  the  ionisation  potential  is  15*381  volts, 
and  the  heat  of  dissociation  is  4*465±0*04  volts ;  for 
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the  hydrogen  molecule  ion,  H2+,  the  heat  of  dis¬ 
sociation  is  2*50  volts,  the  vibration  frequency  at  zero 
amplitude  (oi0)=2280  wave  numbers,  and  a:w0=6 0. 
These  values  are  in  excellent  agreement  with  Burran’s 
computations  based  on  the  wave  mechanics  (K. 
Danske  Vid.  selsk*,  Math-fys.,  1927,  7,  14). 

III.  Descriptions  are  given  of  a  number  of  band 
systems  having  P  and  R  branches  in  which  there  is 
not  so  much  disparity  between  the  strengths  of  the 
two  sets  of  branches  as  in  the  systems  previously 
described.  In  these  systems  the  rotational  energy 
levels  are  remarkably  close  together  compared  with 
those  of  the  bands  previously  described,  the  differences 
of  the  intervals  increasing  with  m.  A  full  account  is 
given  of  the  way  in  which  the  data  for  the  rotational 
energy  interval  tables  are  obtained. 

IV.  Descriptions  are  given  of  the  system  10  — > 
21£(v=22S14),  the  progression  1(2=21&(vc=21S43), 
the  progression  starting  from  4142*801  A.,  and  the 
progression  4097*433  A.  L.  L.  Bircumshaw. 

Para-  and  ortho-hydrogen.  K.  F,  Bonhoeffer 
and  P.  Harteck  (Sitzungsber.  Preuss.  Akad.  Wiss. 
Berlin,  1929,  103 — *108). — A  more  detailed  account  of 
work  previously  reported  (cf.  this  vol.,  479). 

R.  A.  Morton. 

Band  systems  in  the  molecular  spectrum  of 
hydrogen,  I.  Singlet  system,  II.  Triplet 
system.  W.  Finkelnburg  and  R.  Mecke  (Z. 
Physik,  1929,  54,  198 — 214,  597 — 631). — I.  A  discus¬ 
sion  of  the  new  measurements  on  the  hydrogen  band 
spectrum  by  Finkelnburg  (this  vol.,  118),  Gale,  Monk, 
and  Lee.  Four  band  systems  containing  383  lines 
are  distinguished. 

II.  825  lines  in  60  bands  have  been  classified  and 
shown  to  belong  to  the  triplet  system  of  the  hydrogen 
molecule.  Nuclear  vibration  quantum  numbers  and 
moments  of  inertia  can  be  derived  for  the  terms  2ZS, 
33  P  43P,  and  33D  411  the  bands  have  the  23$-term 

as  their  common  final  term  and,  since  this  is  also  the 
initial  term  of  the  ultra-violet  Lyman  bands,  the 
latter  would  appear  to  be  given  by  the  combination 
llS—2zS.  The  Rainier  bands  (a-,  (3-,  y-,  8-bands), 
described  by  Richardson  as  a  triplet  system,  are 
shown  to  be  singlet.  Since  most  of  the  strongest  lines 
of  the  spectrum  have  now  been  classified,  such  groups 
as  H2+  and  H3  can  play  only  a  minor  part  in  the 
emission  (cf.  this  vol.,  624). 

E.  B.  Robertson. 

Parahydrogen.  K.  F.  Bonhoeffer  and  P. 
Harteck  (Naturwiss.,  1929,  17,  321 — 322). — Para- 
hydrogen  melts  and  vaporises  at  lower  temperatures 
than  ordinary  hydrogen.  On  the  basis  of  m.  p. 
13*95°  Abs.,  and  b.  p.  20*39°  for  ordinary  hydrogen, 
parahydrogen  show’s  pressures  of  57*0  and  787  mm. 
as  against  53*9  and  760  mm.,  whilst  at  760  mm.  the 
b.  p.  of  parahydrogen  is  20*26°  Abs.  The  difference 
between  the  two  forms  arises  from  the  smaller  (0*65%) 
heat  of  vaporisation  of  the  parahydrogen. 

The  a- system  of  the  many-lined  spectrum,  emitted 
by  normal  hydrogen,  has  been  compared  with  that 
from  parahydrogen  and  striking  intensity  changes  are 
observed.  R.  A.  Morton. 

Variation  of  intensities  in  helium  spectrum 
with  pressure  and  electron  velocity.  (Frl.)  M*  G. 


Peteri  and  W.  Elenbaas  (Z.  Physik,  1929,  54, 
92 — 98). — The  relative  intensities  of  the  following 
helium  lines  have  been  measured,  using  Ilford  special 
rapid  panchromatic  plates  :  (a)  excited  in  a  Geissler 
tube  of  2*18  mm.2  cross  section  by  1000  volts  D.C., 
pressure  6*9  mm.;  (b)  excited  in  field -free  space  by 
electrons  of  known  velocity,  60  volts,  pressure 
0*045  mm.  :  6678,  5876,  5048,  5016,  4922,  4713,  4472, 
4438,  4388,  4169,  4144,  4121,  4026,  3965,  3889  A.  It 
is  found  in  all  cases  that  at  the  lower  pressure  the 
lines  are  stronger.  R.  W.  Lent. 

Variation  of  the  intensities  in  the  helium 
spectrum  with  the  velocity  of  the  exciting 
electrons.  J.  H.  Lees  and  H.  W.  B.  Skinner 
(Nature,  1929, 123,  836). — For  high  exciting  velocities 
the  triplets  vanish  in  intensity  compared  with  the 
singlets,  whilst  for  low  exciting  velocities  the  singlets 
are  weak  compared  with  the  triplets.  Further,  whilst 
the  light  of  the  triplets  is  confined  closely  to  the 
electron  beam,  the  light  from  the  singlets  tends  to 
spread  away  from  it.  A.  A.  Eldridge. 

Intensity  measurements  in  the  helium 
spectrum.  D.  Bxjrger  (Z.  Physik,  1929,  54, 
643 — 655). — The  intensity  relationship  for  56  helium 
lines  has  been  measured,  using  a  quartz  spectrograph 
and  Moll  mierophotometer.  Only  one  line  (3889  A.) 
of  the  principal  triplet  series  was  included,  but  many 
lines  of  other  series.  The  decrease  of  intensity  appears 
to  be  greater  in  the  principal  singlet  series  than  in  the 
subordinate  series ;  in  all  cases  it  is  approximately 
equal  to  that  found  by  Bongers  (Diss.,  Utrecht,  1927) 
for  the  Balmer  series.  The  ratio  intensity/v4  for 
corresponding  lines  of  the  singlet  and  triplet  systems 
of  the  subordinate  series  has  been  determined  in 
many  cases.  For  the  lower  terms  it  is  found  to  be 
greater,  and  for  higher  terms  less,  than  the  expected 
value  of  1:3.  E.  B.  Robertson. 

New  regularities  in  the  band  spectrum  of 
helium.  II.  G.  H.  Dieke,  S.  Imanishi,  and  T. 
Takamine  (Z.  Physik,  1929,  54,  826 — 843 ;  cf,  A;J 
1928,  677,  1295). — A  series  of  new  helium  bands  is 
investigated.  They  are  mainly  below’  4500  A.  in 
wrave -length.  Those  specially  considered  are  the 
band  complex  2p—2d}  at  X  440  my ;  the  bands  of 
wave-length  378  mp  and  611  mp,  and  the  complex 
band  X  416  my.  A.  J.  Mee. 

Polarisation  in  the  case  of  neon  electron  col¬ 
lision  emission  and  the  neon  canal-ray  emission. 
W.  Hanle  and  B.  Qtjarder  (Z,  Physik,  1929,  54, 
819 — 825). — An  arrangement  of  apparatus  is  described 
for  the  polarisation  of  the  emission  due  to  electron 
collisions  in  neon  at  low  pressures,  and  of  the  emission 
of  the  slow  neon  canal  rays.  Most  of  the  lines  showed 
partial  polarisation,  partly  parallel  with  and  partly 
perpendicular  to  the  electron  beam.  As  for  mercury, 
with  increasing  velocity  of  the  colliding  electrons  there 
was  a  decrease  in  the  degree  of  polarisation,  The 
optimum  for  most  lines  lies  in  the  neighbourhood  of 
20 — 25  volts.  The  results  are  compared  with  those 
found  for  mercury,  and  show  an  agreement  between 
analogous  lines.  The  canal  rays  also  show  partial 
polarisation.  The  effect  of  a  wTeak  magnetic  field  on 
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the  lines  is  also  investigated.  The  mercury  triplet 
lines,  5460*7,  4358-3,  and  4046*6  A.,  were  weakened. 

A.  J.  Mee. 

Series  in  the  krypton  arc  spectrum.  W. 
Gremmer  (Z.  Physik,  1929,  54,  215 — 226). — The  arc 
spectrum  of  krypton  has  been  photographed  and 
measured.  Series  have  been  found  which  correspond 
with  the  sp  combination,  using  Paschen’s  notation, 
and  the  krypton  spectrum  has  been  shown  to  be  of 
similar  structure  to  those  of  neon  and  argon.  45-  and 
9p -series  of  the  1  Op- term  have  been  worked  out,  and 
these  explain  many  lines  of  the  spectrum . 

E.  B.  Robertson. 

Spectroscopic  method  for  the  proof  of  the 
existence  of  nn stable  intermediate  products  in 
activated  gases,  and  its  application  to  active 
hydrogen,  nitrogen,  and  oxygen.  Z.  Bay  and  W. 
Steiner  (Z.  physikal.  Chem.,  1929,  B,  3, 149—161).— 
The  method  depends  on  the  production  of  an  emission 
spectrum  from  the  activated  gas  by  using  high- 
frequency  discharges  with  external  electrodes,  or 
electrodeless  ring  discharges.  A  method  involving 
emission  spectra  is  better  than  one  using  absorption 
spectra,  because  it  is  much  more  sensitive.  The 
method  can  be  used  for  the  identification  of  inter¬ 
mediate  products,  and  to  follow  the  concentration 
changes  of  an  intermediate  product.  The  method  is 
applied  to  active  hydrogen,  in  which  case  the  inter¬ 
mediate  product  is  atomic  hydrogen.  The  spectra  of 
active  nitrogen  and  oxygen  obtained  by  this  method 
were  also  investigated.  Arc  lines  of  nitrogen  were 
shown  to  be  present  in  the  spectrum  of  the  activated 
gas.  A.  J.  Mee. 

Blectrodeless  ring  discharge  with  undamped 
excitation.  H.  Steinhausser  (Z.  Physik,  1929, 
543  7 88 — 7 97 ) . — The  conductivity  and  relative  spark¬ 
ing  potentials  of  air,  oxygen,  nitrogen,  carbon  dioxide, 
hydrogen,  helium,  neon,  and  argon  were  determined 
over  a  pressure  range  of  0—16  mm.  by  the  electrodeless 
discharge  method.  The  apparatus  and  method  are 
described.  A  direct  measurement  of  the  sparicing 
potential  cannot  be  obtained  by  this  means,  but  it  is 
possible  to  find  relative  sparking  potentials  by  finding 
the  smallest  current  in  the  exciting  coil  that  will  bring 
about  sparking.  Curves  are  drawn  for  each  gas 
showing  (a)  relative  conductivity  and  (6)  sparking 
current  against  pressure.  It  was  found  that  the 
minimum  sparking  current  coincided  with  the  maxi¬ 
mum  value  of  the  conductivity.  For  the  “  base  ” 
gases  the  sparking  potential  is  reached  at  a  lower 
pressure  and  has  a  greater  value  than  in  the  case  of 
the  rare  gases.  The  curves  for  both  types  of  gas 
show  maxima  or  minima,  but  in  the  case  of  the  rare 
g^es  the  maxima  are  not  so  sharp  and  extend  over  a 
wider  pressure  range.  The  effect  of  the  life  period  of 
electron  is  discussed.  The  life  period  of  the 
electrons  in  the  rare  gases  is  longer  than  in  the  “  base  ” 
gases,  and  this  fact  plays  an  important  part  in  causing 
file  difference  between  damped  and  undamped 
excitation.  A.  J.  Mee. 

Spectrum  of  doubly-ionised  chlorine.  K. 
Majtjmdar  and  S.  C.  Deb  (Indian  J.  Physics,  1929,  3, 
445—450). — An  extension  of  the  work  of  Bowen  (cf. 
A-*  1928,  210).  Thirty  additional  lines  are  classified, 


and  are  attributed  to  the  transition  2M0(M2  ■< - 

N2  < — N2).  N.  M.  Bligh. 

Spectra  of  As  ill  and  Sb  in.  P.  Pattab hiramah 
and  A.  S.  Rao  (Indian  J.  Physics,  1929,  3}  437—444 ; 
cf.  Rao  and  Narayan,  A.,  1928,  929). — Tables  are 
given  showing  the  relativity  doublet  law  variations 
and  a  comparison  of  the  term  values  in  gallium -like 
and  indium -like  atoms.  Forty-one  lines  of  As  in  and 
25  lines  of  Sb  ill  are  tabulated  and  classified ;  other 
combinations  involving  the  characteristic  difference 
722  in  arsenic  and  1668  in  antimony  are  also  given. 

N.  M.  Bligh. 

Arc  spectrum  of  silicon,  A.  Fowler  (Proc. 
Roy.  Soc.,  1929,  A3 123, 422— 439).— The  arc  spectrum 
of  silicon  has  been  investigated  with  the  vacuum 
grating  spectrograph,  the  arc  being  passed  in  nitrogen 
at  atmospheric  pressure  in  order  to  extend  the 
observations  as  far  as  possible  to  short  wave-lengths 
and  to  minimise  the  introduction  of  lines  of  Si  n.  A 
catalogue  of  lines  from  11231  to  1600  A.  is  given, 
including  many  previously  unrecorded  lines  in  the 
Schumann  region .  Most  of  the  deeper  terms  predicted 
by  the  Heisenberg-Hund  theory  have  been  identified, 
and  several  series  of  more  than  two  members  are 
available  for  the  determination  of  term  values.  The 
term  3p3P0,  representing  the  lowest  normal  state  of 
the  Si  i  atom,  is  assigned  the  value  65765,  representing 
an  ionisation  potential  of  8*12  volts.  Comparison  is 
made  between  the  triplets  of  Si  i  and  P  n,  and  except 
for  the  3 p1  terms,  which  are  relatively  much  greater 
in  P  h  than  in  Si  i,  the  general  expected  similarity  is 
found.  L.  L.  Bircumshaw. 

Titanium  band  spectrum.  A.  Christy  (Nature, 
1929,  123,  873 — 874). — Twenty  bands,  extending 
from  7990  to  6270  A.,  have  been  assigned  to  a  new 
resonance  system .  The  frequencies  of  the  heads  of 
the  new  system  are  given  by  the  expression  :  14172*2, 
14105*8,  14030*8,  +  (862-5tt'-  3*84n'2)  -  (  1003-8>i"~- 
4’61?z/'2).  A.  A.  Eldridge. 

Analysis  of  the  arc  and  spark  spectra  of 
yttrium  (Y  i  and  Y  II).  W.  F.  Meggers  and  H.  N. 
Russell  (Bur.  Stand.  J.  Res.,  1929,  2,  733 — 769). — 
The  available  data  for  the  arc  and  spark  spectra  of 
yttrium,  including  wave-length  measurements,  inten¬ 
sities,  temperature  classes,  and  Zeeman  effects,  have 
been  collected  and  analysed.  In  the  spectrum  of 
doubly-ionised  yttrium,  Y  m,  the  number  of  lines  is 
relatively  small,  but  they  are  characterised  by  an 
enormous  difference  in  intensity  between  arc  and 
spark  lines.  The  series  limit  corresponds  with  an 
ionisation  potential  of  20*4  volts  for  the  Y++  atom. 
The  spectrum  of  singly -ionised  yttrium,  Y u,  shows 
a  larger  number  of  lines,  which  can  be  divided  roughly 
into  two  classes.  The  strongest  lines  are  formed  by 
combinations  of  low  energy  states  with  the  next  higher 
or  middle  set.  The  second  class  is  very  much  enhanced 
in  passing  from  arc  to  spark.  In  the  arc  they  are 
faint,  but  in  the  spark  they  are  inclined  to  be  hazy. 
This  fact  suggests  that  these  high  terms  correspond 
with  higher  electron  orbits  and  are  therefore  especially 
susceptible  to  Stark  and  pressure  effects.  The  Y  n 
spectrum  parallels  that  of  Sc  n.  A  term  table  is  given. 
The  ionisation  potential  of  singly-ionised  yttrium  is 
12*3  volts.  A  term  table  is  also  given  for  the  spectrum 
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of  neutral  yttrium,  the  ionisation  potential  being  in 
this  case  6-5  volts.  The  analyses  given  are  supported 
by  measurements  of  the  Zeeman  effect.  All  details  of 
the  three  spectra  are  in  agreement  with  Hand's 
correlation  of  spectral  terms  with  electron  configur¬ 
ations.  The  presence  of  yttrium  in  the  sun  is  discussed. 
The  evidence  for  the  existence  of  both  neutral  and 
ionised  yttrium  is  conclusive,  but  the  two  sets  of  lines 
behave  very  differently.  It  is  shown  that  this 
behaviour  is  what  would  be  expected  of  an  element 
of  moderate  abundance  and  easy  ionisation. 

A.  J.  Mee. 

Length  of  the  spectral  lines  of  a  spark  in 
relation  to  the  concentration  of  the  element.  A. 
Occhialini  (Atti  R.  Accad.  Lincei,  1929,  [vii],  9, 
573 — 577). — With  increasing  resistance  in  the  circuit 
the  length  of  lines  produced  in  a  nickel  or  lead-tin 
spark  decreases,  the  decrease  being  rather  greater  in 
the  latter  than  in  the  former  case.  With  alloys 
containing  between  0  and  S%  Sn,  the  length  of  the 
tin  lino  at  5800  A.  increases  rapidly,  the  increase 
being  more  rapid  the  greater  the  capacity  of  the 
circuit.  With  alloys  containing  between  10  and 
100%  Pb  the  length  of  the  lead  line  5609  A.  increases 
approximately  linearly  with  the  lead  content,  the  in¬ 
crease  becoming  less  rapid  the  greater  is  the  resistance 
of  the  circuit.  F.  G.  Tryhorn. 

Intensity  of  spectral  lines.  W.  Hanle  (Z. 
Physik,  1929,  54,  852 — 855). — It  is  usually  assumed 
that  the  intensity  ratio  of  spectral  lines  belonging  to 
one  term  is  constant.  This  is  the  case  if  the  total 
radiation  is  considered,  but  if  the  collisions  in  one 
direction  only  are  taken  into  account  this  ceases  to 
be  true.  The  intensities  of  two  mercury  lines,  of 
wave-lengths  3663  A.  (23P2—d1D2)  ana  3132  A. 
(23P1—31D2)  were  compared  parallel  and  perpen¬ 
dicular  to  the  direction  of  electron  collision,  and  it 
was  shown  that  the  intensity  of  the  3163  A.  line  com¬ 
pared  with  that  of  the  3125  A.  line  was  10%  stronger 
parallel  to  the  radiation  than  perpendicular  to  it. 
The  same  was  found  with  the  5461  A.  mercury  line. 
The  mathematics  of  the  problem  is  given  for  the  ideal 
case  of  a  rectilinear  electron  stream.  A.  J.  Mee. 

Excitation  function  of  the  mercury  resonance 
line  X  2537  A.  W.  Haklk  (Z.  Physik,  1929, 54,  848— 
851 ) . — Apparatus  for  the  determination  of  the  excit¬ 
ation  function  of  the  ultra-violet  resonance  line  of 
mercury  X  2537  A.  is  described.  The  light  measure¬ 
ments  were  made  with  a  photo-cell.  The  intensity 
of  the  line  for  excitation  by  electron  collisions  is  found 
in  relationship  to  the  velocity  of  the  exciting  electrons. 
The  sharing  function  increases  linearly  at  first,  reach¬ 
ing  a  maximum  at  a  potential  about  1*5  volts  greater 
than  the  excitation  potential,  after  which  it  falls. 
The  results  obtained  agree  within  the  experimental 
error  with  those  of  Brieout  (A.,  1927,  1125)  using  a 
different  method.  A.  J.  Mee. 

Zeeman  effect  in  the  spectrum  of  ionised  neon 
(Ne  ii).  C.  J.  Barker  (Proe.  K.  Akad.  Wetenscli. 
Amsterdam,  1929,  32,  515 — 522). — The  observed 
g  values  arising  from  the  3s  and  dp  electrons  are  com¬ 
pared  with  those  calculated  from  Lande's  formula ; 
those  of  the  3«s  electron  are  normal,  whilst  certain 
anomalous  values  of  the  dp  electron  correspond  with 


analogous  terms  in  the  A  (n)  spectrum  which  exhibit 
abnormal  g  values.  H.  F.  Gillbe. 

Second  order  Stark  effect  for  Hv.  H.  R.  vox 
Traubenberg  and  R.  Gebauer  (Z.  Physik,  1929,  54, 
307 — 320). -t— The  second  order  Stark  effect  for  the 
fine  components  of  Hy  has  been  determined  by 
Stark's  method,  using  fields  up  to  702,500  volts/cm. 
The  components  ct  0,  a  3,  a  10,  a  13,  -  15,  and  i?  18 
are  found  to  undergo  a  slight  shift,  which  is  pro¬ 
portional  to  the  square  of  the  field  strength,  towards 
the  red .  In  no  case  do  the  results  agree  with  Epstein's 
calculations  based  on  the  Bohr  theory  (Ann.  Physik, 
1916,  [iv],  51,  184),  but  those  for  the  middle  com¬ 
ponent  agree  exactly  with  Schrodinger's  theory. 
The  higher  components  show  systematic  discrepancies 
from  Schrodinger's  theory,  but  the  discrepancies 
decrease  for  lower  pressures,  so  that  the}7  may  be  due 
to  collisions.  E.  B.  Robertson. 

Theories  of  the  continuous  X-spectrum  and  of 
the  Compton  effect.  E.  Sevin  (Compt.  rend., 
1929,  188,  1245 — 1246 ;  cf.  this  vol.,  483). — A  com¬ 
ment  on  Decombe's  deductions  (this  vol.,  615). 

J.  Grant. 

Change  in  resonance  lines  through  multiple 
Compton  effect.  W.  Orthmann  (Z.  Physik,  1929, 
54,  767 — 778) . — Mathematical .  A.  J.  Mee. 

Possible  existence  of  important  exceptions  to 
the  selection  principle  relative  to  the  total 
quantum  number.  A7-spectrum  of  thorium. 
J.  Thibaud  (Compt.  rend.,  1929, 188,  1394—1396).- 
Bohr  and  Coster's  values  of  the  energy  of  the  N -levels 
obtained  by  extrapolation  of  high -f requ ency  spectro¬ 
graph  ic  measurements  give  results  for  the  electronic 
transitions  N& — Ny  and  Nr — AVx-vn  in  agreement 
with  Thibaud  and  Soltan's  experimental  values  (A., 
1927,  1000)  for  the  abnormal  A  -doublets  of  tantalum 
and  tungsten,  a  difference  of  1 — 3%  being  found  for 
platinum  and  gold.  Idei's  values  (this  vol.,  630)  give 
closer  agreement.  Examination  of  the  spectra  of 
silver,  palladium,  bismuth,  and  thorium  indicates 
that  these  levels  alone  among  the  outer  levels  are 
likely  to  violate  the  selection  principle,  J.  Grant. 

Spectral  relations  between  certain  iso- 
electronic  systems  and  sequences.  II.  Sc  I, 
Ti  ii,  V  uif  Cr  IV,  and  In  v.  3EL  E.  White 
(Physical  Rev.,  1929,  [ii],  33,  672— 683).— Previous 
work  (cf.  A.,  1927,  601 ;  this  vol.,  3)  is  extended  to 
include  the  spectra  of  V  in,  Cr  iv,  and  Mn  v,  which 
closely  resemble  those  of  Sc  i  and  Ti  rr,  extrapolation 
from  the  known  data  of  which  have  led  to  the  identi¬ 
fication  of  terms  arising  from  the  electron  configur¬ 
ations  3#,  3d24$,  ddHpf  and  3*P4i.  The  term  values 
are  tabulated  for  the  three  elements  in  each  case. 
The  Moseley  diagram  and  the  irregular  doublet  law 
are  used  to  determine  the  positions  of  doublet  and 
quadruplet  levels  and  the  location  of  the  radiated 
frequencies.  The  respective  ionisation  potentials  are 
approximately  29*6,  50*4,  and  75*7  volts. 

1ST.  M.  Bligh. 

Perturbations  in  molecules  and  the  theory  of 
predissociation  and  diffuse  spectra.  O.  K.  RioB 
(Physical  Rev.,  1929,  [ii],  33,  748— 759).— When  the 
discrete  vibration  rotation  absorption  bands  con- 
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nected  with  transitions  to  a  final  electronic  state  of  a 
molecule  overlap  the  continuous  region  for  the  tran¬ 
sitions  to  another  final  state,  some  of  the  discrete 
bands  may  be  diffuse,  and  the  rotation  lines  broad. 
Using  the  methods  of  wave  mechanics  the  width  of 
the  line  is  calculated  directly  in  terms  of  the  perturb¬ 
ation  matrices.  The  total  absorption  over  the  width 
of  the  line  is  also  found.  1ST.  M.  Bligh. 

Space  charge  sheaths  in  positive-ray  analysis. 
R.  W,  Gurney  and  P.  M.  Morse  (Physical  Rev., 
1929,  [ii],  33,  789—799). — It  is  shown  that  in  the 
ionising  chambers  used  for  the  positive-ray  analysis 
of  ionisation  products  a  positive  ion  sheath  is  formed, 
and  concentrates  the  applied  field  near  the  slit. 
The  sheath  thickness  varies  with  the  applied  voltage, 
the  electron  current,  and  the  pressure,  and  by  making 
these  variations  the  relative  proportions  of  secondary 
and  primary  ions  reaching  the  analyser  collector  can 
be  changed.  Curves  are  §iven  for  the  sheath  thick¬ 
ness  and  for  the  various  ionic  currents  through  the 
slit  for  several  conditions  in  the  chamber. 

N.  M.  Bligh. 

Ionisation  by  collision  in  a  uniform  electric 
field,  M,  J.  Druyvesteyn  (Z.  Physik,  1928,  52, 
197 — 202 ) . — Expressions  are  derived  for  the  prob¬ 
ability  of  ionisation  by  electron  collisions  in  a  gas 
under  a  uniform  electric  field ;  these  may  be  used  to 
derive  the  energy  loss  in  “  elastic  ”  collisions  when 
the  electron  density  is  accurately  known. 

R.  W.  Ltot. 

Ionisation  of  potassium  vapour.  R.  W.  Ditch- 
burn  and  P.  L.  Arnot  (Proc.  Roy.  Soc.,  1929,  A, 
123,  516— 536).— Experiments  are  described  on  the 
ionisation  of  potassium  vapour  by  which  it  is  possible 
to  measure  the  m/e  ratio  for  the  ions  produced.  The 
apparatus  employed  is  similar  to  that  used  by  Smyth 
(A.,  1924,  ii,  85),  and  the  ions  are  produced  by  three 
methods :  (1)  by  photo-ionisation,  (2)  by  electron 
impact,  and  (3)  by  the  attachment  of  K*  ions  from  a 
Kunsman  filament  (cf.  A.,  1926,  218).  The  results 
are  expressed  by  curves  showing  the  ion  current  for 
different  magnetic  fields.  The  curve  obtained  with 
photo-ions  is  identical  with  that  obtained  with 
the  Kunsman  filament,  except  that  it  is  slightly 
broader;  the  only  ion  present  is  K+.  Important 
differences  are  found  between  the  results  for  slow 
and  fast  electrons,  probably  due  to  the  fact  that  the 
V  ion  formed  by  the  impact  of  120- volt  electrons  is 
more  highly  excited  than  the  K2+  ion  formed  by  the 
impact  of  35-volt  electrons.  With  ions  formed  by 
attachment  definitely  stable  and  unstable  K2+  ions 
are  found.  Estimates  are  given  of  the  probabilities 
of  ionisation  by  electron  impact,  of  the  formation  of 
and  of  the  attachment  of  K+  to  K.  The  lives  of 
the  unstable  compounds  are  shown  to  be  of  the  order 
10-6  sec.  The  results  are  considered  in  connexion 
¥ith  the  band  spectra  of  the  alkali-metal  molecules 
other  optical  data.  It  is  assumed  that  all  the 
transitions  of  the  K2  and  molecules  are  such  that 
the  moment  of  inertia  increases  and  the  heat  of  dis¬ 
sociation  decreases  on  excitation. 

L.  L,  BmcuMSHAW. 

Latent  carriers  of  electricity  in  the  gaseous 
discharge.  S.  A.  Ratner  (Proc.  Nat.  Acad.  Sci., 


1929,  15,  318 — 323). — An  investigation  of  the  large 
ionisation  currents  observed  inside  the  electrodes 
during  some  experiments  on  the  discharge  of  electricity 
through  gases,  using  special  largo  hollow  electrodes,  is 
described.  It  is  concluded  that  these  currents  are 
due  to  metastable  atoms  diffusing  into  the  ionisation 
chamber  and  being  present  at  a  concentration  higher 
than  10"5.  The  investigation  throws  some  light  on 
the  phenomena  observed  behind  a  perforated  cathode. 

N.  M.  Bligh. 

Increase  of  the  sparking-  potential  of  a  gas 
mixture  by  irradiation.  F.  M.  Penning  (Proc. 
K,  Akad.  Wetensch.  Amsterdam,  1929,  32,  341 — 343). 
— See  this  vol.,  114. 

Method  for  determination  of  critical  potentials 
and  its  application  to  mercury  vapour.  V. 
Pavlov  and  (Erl.)  N.  Sueva  (Z.  Physik,  1929,  54, 
236 — 245) —It  is  shown  that  the  relative  number  of 
slowly  moving  electrons  in  an  electron  beam  traversing 
a  dilute  gas  will  exhibit  maxima  whenever  the  acceler¬ 
ating  potential  slightly  exceeds  a  critical  potential. 
The  relative  number  of  slowly  moving  electrons  is 
given  by  the  ratio  (/F— /F+^F)//F,  where  Iy  is  the 
electron  current  corresponding  with  a  potential  F  at 
a  given  gas  pressure.  The  smaller  is  the  value  of 
AF  the  more  closely  may  maxima  be  detected;  a 
value  of  0*2  volt  was  chosen  for  the  experiments 
in  mercury  vapour.  In  addition  to  the  following 
critical  potentials  below  the  first  resonance  potential : 
045,  0*65,  0*95,  1*20,  140,  1*65,  1*80,  2*00,  2*25,  2-60, 
2*85,  3*10,  345,  3*6,  3*85,  4*15,  and  4*40  volts,  new 
critical  potentials  were  observed  at  5*25,  5*75,  6*05, 
6*30,  7*10,  745,  and  8*05  volts  for  which  no  corre¬ 
sponding  spectral  lines  are  known.  R.  W.  Lunt. 

Theory  of  the  photo-electric  effect.  P.  Auger 
(Compt.  rend.,  1929,  188,  1287 — *1289).— Sommer- 
f  eld’s  formula  expressing  the  probability  of  expulsion 
of  a  photo-electron  in  terms  of  the  direction  and  speed 
of  departure  and  the  velocity  of  light  (“  Atombau  und 
Spectrallinien,”  1929)  is  in  agreement  with  experi¬ 
mental  results.  J.  Grant. 

Longitudinal  distribution  of  photo-electrons. 
A.  Oakrelli  (Nature,  1929, 123,  836—837). 

Variation  of  the  photo-electric  effect  with 
temperature  and  determination  of  the  long  wave¬ 
length  limit  for  tungsten.  A.  H.  Warner 
(Physical  Rev.,  1929,  [ii],  33,  815 — '818). — The  photo¬ 
electric  current  is  plotted  against  temperature  up  to 
1140°  Abs.  for  carefully  outgassed  tungsten.  A 
marked  increase  in  sensitivity  was  found  from  800° 
to  1000°  Abs.  The  long  wave-limit  was  found  to  be 
2576±50  A.,  and  was  independent  of  temperature. 

N.  M.  Bligh. 

Release  of  photo-electrons  by  X-rays  from 
metallic  reflectors  at  angles  bordering  on  total 
reflexion,  W.  Ehrenberg  and  F.  Jentzsch  (Z. 
Physik,  1929,  54,  227 — 235). — At  total  reflexion  of 
X-rays  from  metallic  mirrors,  the  number  of  photo¬ 
electrons  emitted  will  be  a  minimum,  thus  furnishing  a 
method  of  determination  of  the  angle  of  total  reflexion. 
Curves  obtained  from  measurements  on  mirrors  of 
steel,  silver,  and  gold  are  given. 

G.  E.  Wentworth. 
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Greatest  speed  of  photo-electric  electrons  in 
the  selective  sensitivity  range  of  potassium.  H. 
Teichmann  (Ann.  Physik,  1929,  [v],  1, 1069 — 1095). — 
The  Einstein  equation  eF=A(v-v0)  fixes  the  maximal 
velocity  of  the  liberated  electron.  It  is  now  shown 
that  for  the  mercury  lines  436,  405,  365*5,  313,  302, 
and  2S0  mi,  i.e.,  over  the  region  of  selectivity,  the 
greatest  speeds  observed  agree  well  with  the  theoretical 
values.  A  method  whereby  gas-free  electrodes  can 
be  obtained  by  volatilisation  of  metal  in  a  high 
vacuum  is  described.  R.  A.  Morton. 

Hydrogen  ions  as  the  reason  for  the  occurrence 
of  photo-electric  spectral  selectivity  of  potassium. 
R.  Fleischer  (Physikal.  Z.,  1929,  30,  320—322).— 
Three  different  methods  of  sensitising  potassium 
photo-electric  cells  indicate  that  potassium  vapour 
plays  an  essential  part  in  effecting  the  increased 
sensitivity.  The  vapour  pressure  of  potassium  at  the 
ordinary  temperature  is  insufficiently  large  for  the 
effect  to  be  realised.  As  a  result  of  this  treatment 
combination  between  potassium  and  the  hydrogen 
present  occurs  readily,  but  it  is  not  clear  whether 
neutral  hydrogen  or  H+  ions  are  responsible.  The 
work  of  Suhrmann  (cf.  A.,  1928,  1068)  is  therefore 
indecisive.  R.  A.  Morton. 

Photo-electric  effect  with  aluminium  and  its 
amalgams.  A.  Sairrs  and  H.  Gerding  (Physikal. 
Z.,  1929,  30,  322— 325) —Measurements  of  the  photo¬ 
electric  effect  with  active  and  passive  iron  are  open 
to  criticism  on  the  ground  that  adsorbed  gases  are 
present.  Little  progress  seems  possible  in  elucidating 
the  physical  difference  between  the  active  and 
passive  states  by  photo-electric  studies  of  iron. 
Aluminium  and  its  amalgams  present  far  less  diffi¬ 
culty.  It  is  found  that  an  amalgam  containing 
0*26  at.-%  Hg  shows  a  photo-electric  effect  four  or 
five  times  as  great  as  that  of  pure  aluminium.  Even 
the  threshold  wave-length  is  altered.  From  this  it 
is  concluded  that  a  change  in  the  inner  state  of 
the  aluminium  has  occurred.  Earlier  work  on  the 
influence  of  small  quantities  of  mercury  on  the  electro¬ 
motive  behaviour  of  aluminium  yielded  similar  results. 
The  work  is  interpreted  to  mean  that  passive  alumin¬ 
ium  is  not  in  inner  equilibrium,  but  is  instead  in  a 
disturbed  state  deficient  in  ions  and  electrons.  Traces 
of  mercury  set  up  the  condition  of  inner  equilibrium 
in  the  metal  and  the  change  involves  an  increase  in 
the  number  of  ions  and  electrons.  This  implies  the 
observed  increase  in  photo-electric  effect. 

R.  A.  Morton. 

Emission  of  positive  ions  from  metals.  H.  R, 
Wahlin  (Nature,  1929,  123,  912). — When  heated, 
copper,  iron,  nickel,  and  platinum  give  alkali  ions 
only,  whilst  tungsten,  molybdenum,  and  tantalum 
give  ions  of  at.  wt.  in  agreement  with  that  of  the 
emitting  metal.  A.  A.  Eldridge. 

Statistics  of  photons.  I.  I.  Placinteanu  (Aim. 
Sci.  Univ.  Jassy,  1929, 15,  359 — 362), — Mathematical. 

Test  for  polarisation  of  electron  waves  by 
reflexion,  C.  J.  Davisson  and  L.  H.  Germer 
(Physical  Rev.,  1929,  [ii],  33,  760—772;  cf.  A.,  1928, 
683, 1173),  — Measurements  were  made  of  the  intensity 
of  an  electron  beam  twice  reflected  from  nickel  crystal 


faces  at  bombarding  potentials  from  10  to  200  volts. 
Within  this  range  five  selectively  reflected  beams  were 
observed  and  tested  for  polarisation  by  measuring  the 
current  received  by  a  collector.  No  variation  of  the 
current  is  observed  with  variations  of  the  planes  of 
incidence  of  the  two  reflexions.  It  is  concluded  that 
electron  waves  are  not  polarised  by  reflexion  (cf, 
Darwin,  A.,  1928,  1300).  N.  M.  Bltgh. 

Determination  of  the  charge  of  positive 
thermions  from  measurements  of  shot  effect. 
N.  H.  Williams  and  W.  S.  Hhxford  (Physical  Rev., 
1929,  [ii],  33.  773 — 7SS). — The  shot  effect  consists  in 
fluctuations,  which  can  be  calculated  on  probability 
theory,  taking  place  in  the  electron  stream  set  up 
when  electrons  evaporating  from  a  hot  metal  surface 
are  attracted  to  a  positively-charged  electrode.  A 
potassium-iron  oxide  mixture  source  of  positive  ions 
was  used  to  investigate  the  shot  effect  of  a  space 
current  of  positive  ions.  Results  indicate  that  the 
discharge  may  be  properly  controlled  and  temperature 
limited  currents  obtained,  giving  a  value  for  the  K> 
ion  equal  in  magnitude  to  the  electron  charge. 

N.  M,  Bligh. 

Effect  of  external  fields  on  the  polarisation  of 
the  light  in  hydrogen  canal  rays.  I.  Walersteix 
(Physical  Rev.,  1929,  [ii],  33,  S00— 814).— It  is  found 
that  the  application  of  electric  or  magnetic  fields  to  a 
canal  ray  in  a  high  vacuum  causes  a  periodic  variation 
of  the  polarisation  along  the  length  of  the  beam. 
Curves  showing  polarisation  ratio  against  the  length 
of  the  canal  ray  are  given  for  fields  of  varying  inten¬ 
sities  and  parallel  and  perpendicular  to  the  beam  and 
to  the  line  of  vision.  In  some  cases  strong  fields 
increase  the  number  of  changes  in  the  polarisation  in 
the  length  observed,  and  in  other  cases  increase  only 
the  amplitude  of  the  variation.  N.  M.  Bligh. 

Isotope  of  oxygen  of  mass  17  in  the  earth’s 
atmosphere.  W.  F.  Giatjque  and  H.  L.  Johkstox 
(Nature,  1929,  123,  831). — Of  34  lines  observed  by 
Dieke  and  Babcock  (unpublished),  27  are  due  to  the 
alternate  rotation  levels  of  016018.  Other  lines  are 
considered  to  originate  from  the  molecule  O^O1'- 
Measurements  of  band  spectra  are  regarded  as  being 
more  trustworthy  than  those  with  the  mass  spectro¬ 
graph.  The  maximum  abundance  of  the  01601‘ 
molecule  is  estimated  to  be  1  in  104. 

A.  A.  Eldridge. 

Isotope  of  oxygen,  mass  18.  Interpretation 
of  the  atmospheric  absorption  bands.  W.  F* 
Giatjque  and  H.  L.  Johnston  (J.  Amer.  Chem.  Soc., 
1929,  51,  1436 — 1441). — The  weak  band  in  the  atmo¬ 
spheric  absorption  bands  for  oxygen  (cf.  Mulliken,  A., 

1928,  1165)  originates  from  oxygen  molecules  each 

consisting  of  an  atom  of  mass  16  combined  with  an 
atom  of  mass  18.  S.  K.  Tweedy. 

At.  wt,  of  phosphorus.  M.  Ritchie  (Nature, 

1929,  123,  838), — Determinations  of  the  density  and 
compressibility  of  phosphine  give  30*97(9)  and  30*9S(2) 
for  the  at.  wt.  of  phosphorus.  A.  A.  Eldridge. 

Quantum  mechanics  of  radioactive  change. 
J.  Kudar  (Z.  Physik,  1929,  54,  297— 299).— A  con¬ 
tinuation  of  a  previous  paper  (ibid.,  53,  61)  on  the 
mathematical  aspect  of  radioactivity. 

G.  E.  Wentworth. 
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Energy  changes  in  unclear  collisions*  W. 
Kuhn  (Z.  Physik,  1929,  52,  151—157). — Energy 
changes  associated  with  collisions  between  rapid 
a-particles  and  atomic  nuclei  are  discussed  with 
reference  to  the  possible  changes  which  may  take 
place  in  atoms  in  fixed  stars.  R.  W.  Lent. 

Aetiiuum  problem.  G.  Elsen  (Z,  anorg.  Chem., 
1929,  180,  304—320). — An  historical  survey  is  given 
of  the  problem  of  the  genesis  of  the  actinium  family  of 
elements.  All  the  known  facts  support  the  view  that 
the  actinium  series  is  derived  from  a  radioactive  isotope 
of  uranium,  actino-uranium,  which  must  have  at. 
wt.  >238.  0.  J.  Walker. 

Production  of  disintegration  Jf-rays  under  the 
action  of  the  a-radiation  of  polonium.  C* 
Pavlovski  (Cornpt.  rend.,  1929,  188,  1248—1250).- — 
//-rays  produced  by  disintegration  of  aluminium  were 
demonstrated  by  the  scintillation  method  and  shown 
to  be  produced  by  a-radiation  of  polonium  having  a 
range  of  3-9  or  2-4  cm.  In  general  the  results  agree 
with  those  of  Rutherford,  who  used  a -rays  of  4*9  cm. 
range.  The  maximum  range  of  the  HA,  particles  is 
48*2  cm.  J.  Grant. 

Disintegration  of  aluminium.  C.  Pavlovski 
(Cornpt.  rend.,  1929,  188,  1334 — 1336;  cf.  preceding 
abstract). — Extrapolation  of  the  curve  relating  the 
path  of  the  a-particles  with  the  maximum  path  of  the 
H4l-particles  they  expel,  shows  that  the  longer  limit 
of  the  former  is  1  cm.  (cf.  Schmidt,  A.,  1927,  494). 
Bothe’s  formula  (A.,  1928,  1302)  for  the  maximum 
path  of  an  H -particle  which  holds  for  nitrogen  was 
not  confirmed  for  aluminium,  and  it  is  inferred  that 
the  disintegration  of  the  latter  involves  a  more  com¬ 
plicated  mechanism.  The  curve  relating  the  path  of 
the  a-particles  and  the  relative  number  of  H-particles 
indicates  that  the  number  of  HA1 -particles  increases 
rapidly  for  high-speed  a-particles,  but  is  in  disagree¬ 
ment  with  the  theoretical  results  of  Gamow  (this 
voL,  234).  J.  Grant. 

Rate  of  decay  of  polonium  at  different  points 
in  the  U.S.S.R.  L.  N.  Bogojavlensky  (Nature, 
1929, 123,  872),— The  half-value  period  of  polonium, 
kept  for  about  5  months  in  each  of  18  Russian  towns, 
varied  between  125-6  days  (Tiflis)  and  181*6  days 
(Krasnodar),  whilst  the  same  specimens,  after  being 
kept  for  5  months  at  Leningrad,  gave  values  between 
137*2  and  139*5  days.  The  phenomenon  supports 
Benin’s  assumption  of  the  existence  of  an  external 
source  of  radiant  energy  which  produces  the  radio  - 
motive  decay  of  atoms.  The  greatest  deviations  occur 

places  with  disturbed  tectonics. 

A.  A.  Eldridge. 

New  fast  (3-radiation.  D.  Skobelzyn  (Z,  Physik, 
1929,  54,  686—702). — Six  hundred  Wilson  chamber 
photographs  of  p -particles  subjected  to  a  magnetic 
field  of  1500  gauss  showed  32  almost  straight  tracks. 
Their  length,  slight  curvature,  and  spatial  distribution 
suggest  identity  with  electrons  scattered  by  the  cosmic 
Nation,  The  Klein-Nishina  relation  is  preferred 
to  that  of  Dirac  and  Gordon  for  interpretation  of 
absorption  measurements,  although  predicted  energy 
Values  no  longer  fit  with  “  packing  ”  values.  Some  of 


the  observed  tracks  are  multiple.  The  method  of 
absorption  measurements  is  discussed. 

A.  B*  D.  Cassie. 

Emanation  method  as  an  aid  to  chemical 
and  physico-chemical  investigations,  O*  Hahn 
(Naturwiss.,  1929,  17,  295 — 296), — A  summary. 

R.  A.  Morton. 

Electrical  detection  of  single  corpuscular  rays. 
G.  Grtner  and  G.  Stetter  (Z.  Physik,  1929,  54, 
449—476). — The  detection  of  corpuscular  rays  by 
means  of  thermionic  valves  is  discussed.  The  essential 
details  are  a  detector  of  high  impedance  and  low' 
grid  current,  a  linear  amplifier,  and  a  thread  galvano¬ 
meter.  The  arrangement  was  used  to  examine  the 
a-particles  from  radium -0.  W.  E.  Dowyney. 

Absorption  of  high-frequency  radiation.  E.  0. 
Stoner  (Phil.  Mag.,  1929,  [vii],  7,  841— 858).— The 
results  of  Ellis  and  Wooster  (A.,  1925,  ii,  923;  1927, 
606)  on  the  (brays  and  the  heating  effect  of  the  y-rays 
have  been  used  in  the  determination  of  the  intensities 
of  the  y-rays  of  radium-R  and  -C.  On  the  basis  of 
these  results  it  is  shown  that  the  number  of  impulses 
observed  by  Kovarik  (A.,  1924,  ii,  447)  is  greater  than 
the  number  of  y-ray  quanta  emitted  by  the  dis¬ 
integrating  atoms.  The  results  of  Ahmad  (A.,  1924, 
ii,  440,  582 ;  1925,  ii,  923)  on  the  absorption  of 
y-rays  are  used  to  deduce  y-ray  absorption  coefficients 
and  the  values  so  obtained  agree  closely  with  those 
calculated  from  the  formula  of  Klein  and  Nishina. 
Some  apparently  anomalous  results  of  Ahmad  are 
attributed  to  secondary  scattering  effects.  The  most 
penetrating  cosmic  radiation  observed  by  Millikan  and 
Cameron,  having  an  absorption  coefficient  of  0*04  m  ."1, 
has  a  wave-length,  calculated  from  the  Klein-Nishina 
formula,  corresponding  with  the  electron-proton 
annihilation  wave-length.  A.  E.  Mitchell. 

Existence  of  radioactive  recoil  ions  of  high 
mobility.  L.  L.  Loer  and  L.  B,  Loer  (Proc.  Nat. 
Acad.  Sci.,  1929,  15,  305 — 310). — From  experiments 
made  using  a  Rutherford  alternating-current  method 
it  is  concluded  that  the  existence  of  Erikson’s  high- 
mobility  radioactive  recoil  ions  formed  from  recoil 
atoms  of  radium,  thorium,  and  actinium  emanations 
is  very  doubtful,  and  at  present  unconfirmed. 

N.  M.  Bligh. 

Hydrogen-ion  wave  function.  V.  Gtjillemin, 
jun.,  and  C.  Zener  (Proc.  Nat,  Acad.  Sci.,  1929,  15, 
314—318). — Mathematical.  N.  M.  Bligh. 

Why  no  hydrogen  nuclei  are  emitted,  in  radio¬ 
active  changes,  A.  von  Grosse  (Z.  Physik,  1929, 
54,  7 64 — 7 66 ) . — Mathematical .  Using  Einstein's  rela¬ 
tivity  relationship  and  Aston's  curve  (packing 
fractions  plotted  against  at.  wt.)  it  is  shown  that  in 
consequence  of  the  large  packing  fraction  of  the 
hydrogen  nucleus  it  would  be  possible  for  it  to  be 
emitted  only  if  there  were  a  large  absorption  of  energy. 

A.  J.  Mee. 

Penetration  of  polonium  into  lead.  (Mlle.)  E. 
Montel  (J.  Phys.  Radium,  1929,  [vi],  10,  78 — 80). — 
When  a  drop  of  a  slightly  acid  solution  containing  a 
little  polonium  was  placed  on  a  thin  lead  plate,  pressed 
down  on  a  photographic  plate,  the  polonium  pene¬ 
trated  the  lead.  By  using  lead  plates  containing 
large  crystals  it  is  concluded,  from  the  shape  of  the 
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image,  that  the  active  material  traverses  the  plate  by 
passing  between  the  crystals,  the  acid  assisting  by 
chemical  action.  J.  L.  Buchan. 

Fine  structure  of  the  magnetic  spectrum  of  the 
a-rays  from  thorium-C.  S.  Rosenblum  (Compt. 
rend.,  1929,  188,  1401 — 1403). — The  Danysz  local¬ 
isation  method  for  the  study  of  (3 -spectra  lias  been 
applied  to  a-rays  from  thorium-O.  Two  very  intense 
and  almost  coincident  rays  and  two  feebler  isolated 
rays  were  observed  in  the  magnetic  spectrum  for  a 
field  of  36,000  gauss.  The  results  were  independent  of 
the  nature  and  position  of  the  radioactive  source,  of 
the  degree  of  vacuum  (0T — 0*001  mm.),  and  of  the 
size  of  the  slit.  The  velocities  of  the  rays  (thorium-C? 
as  unity)  were  1*003,  0*975,  and  0*961  for  the  weaker 
intense  ray  and  for  the  two  feeble  rays,  respectively. 

J.  Grant. 

Action  of  metastable  atoms  of  helium  on  a 
metal  surface.  M.  L.  E.  Oliphant  (Proc.  Roy. 
Soc.,  1929,  A,  124,  228 — 242). — An  apparatus  is 
described  for  producing  an  intense  beam  of  metastable 
helium  atoms  by  the  impact  of  positive  ions  at 
glancing  incidence  on  the  walls  of  a  gas -free  platinum 
canal.  The  excited  ions  are  able  to  set  free  large 
numbers  of  electrons  by  collision  with  a  metal  target, 
by  a  process  analogous  to  a  collision  of  the  second 
kind.  By  applying  varying  retarding  potentials 
between  the  collecting  cylinder  and  the  target,  the 
velocity  distribution  of  the  electrons  has  been  inves¬ 
tigated.  Measurements  with  molybdenum,  nickel, 
and  magnesium  targets  indicate  that  the  total  number 
of  electrons  set  free  does  not  vary  much  with  the 
surface,  suggesting  that  every  metastable  atom  gives 
rise  to  an  electron.  A  fraction  of  the  metastable 
atoms  can  be  reflected  from  a  metal  surface,  the 
amount  of  reflexion  varying  markedly  with  the  gas 
condition  of  the  surface  and  with  the  velocity  of  the 
original  positive  ions.  Experiments  are  described 
which  supply  direct  proof  of  the  production  of  meta¬ 
stable  atoms  by  glancing  impact  of  positive  ions  on  a 
metal  surface.  Some  sputtering  of  the  target  is 
produced  by  the  impact  of  the  fast-moving  neutral 
atoms,  the  kinetic  energy  of  which  is  of  the  same  order 
as  that  of  the  original  beam  of  positive  ions. 

L.  L.  Bircumshaw. 

Reflexion  of  ultra-violet  rays  from  metallic 
surfaces  in  relation  of  their  microstructures. 
H.  Kot6  (Mem.  Coll.  Sci.  Kyoto,  1929, 12,  81—96).— 
The  intensity  of  reflexion  for  X  3650  in  the  ultra-violet 
was  determined  for  the  following  series  of  alloys  : 
copper-silver,  cadmium-bismuth,  zinc-cadmium, 
copper-nickel,  and  magnesium-zinc.  The  intensity 
curves  appear  to  be  related  to  the  equilibrium 
diagrams.  There  is  a  minimum  in  the  intensity 
curve  at  a  eutectic,  except  in  the  case  of  copper-silver ; 
a  maximum  at  a  composition  corresponding  closely 
with  a  compound ;  and  a  break  or  maximum  at  the 
limit  of  solid  solubility.  These  results  are  similar  to 
those  obtained  by  Chikashige  (A.,  1926,  896)  using 
visible  radiation.  C.  J.  Smithells. 

Electronic  theory  of  the  ether  and  of  light.  A. 
VShonnet  (Compt.  rend,,  1929,  188,  1380 — 1381). 

Experimental  test  of  the  Maxwell  velocity 
distribution  law  for  electrons  liberated  from  a 


glow  cathode.  A.  Demski  (Physikal.  Z„  1929,  30, 
291—314). — Previous  attempts  to  calculate  the  tem¬ 
perature  of  a  glowing  filament  on  the  basis  of  the 
Maxwell  velocity  distribution  law  for  liberated  elec¬ 
trons  have  given  discordant  results,  the  values  f  being 
mostly  too  high.  The  discrepancies  have  now  been 
largely  accounted  for.  The  validity  of  the  Maxwell 
law  has  been  confirmed  by  using  an  alternating-current 
interrupter,  although  the  condition  of  dynamic 
equilibrium  required  theoretically  was  not  fulfilled. 
This  method  is  not  suitable  for  the  measurement  of 
temperature ;  the  best  method  involves  the  use  of  a 
heated  equipotential  cathode  without  magnetic  field. 

R.  A.  Morton. 

Perturbation  theory  in  quantum  mechanics, 
II.  A.  H.  Wilson  (Proc.  Roy.  Soc.,  1929,  A,  124, 
176 — 188). — An  extension  of  the  theory  previously 
developed  (this  vol.,  363)  to  systems  possessing  both 
discrete  and  continuous  spectra.  The  perturbation 
equations  are  derived  in  a  somewhat  more  general 
form  than  has  previously  been  given,  those  due  to 
Born,  Dirac  (A.,  1926,  1078),  and  Oppenheimer  (A., 

1928,  216)  being  particular  cases  obtained  by  different 

divisions  of  the  Hamiltonian  H  into  the  parts  JJ0, 
II  v  Bo(t).  The  necessary  existence  theorems  are 
proved,  and  the  validity*  of  the  perturbation  theory 
is  considered.  L.  L,  Bircumshaw. 

Relativistic  theory  of  an  atom  with  many 
electrons.  J.  A,  Gaunt  (Proc.  Roy.  Soc.,  1929,  A, 
124,  163 — 1 7 6) . — Mathematical .  The  ordinary  classi¬ 
fication  of  multiplets  and  the  selection  and  summation 
rules  are  derived  from  Dirac’s  relativistic  equation, 
and  it  is  shown  that  the  selection  rules  are  rigorous 
if  there  are  no  external  fields,  and  that  the  rule 
u  &Xk  is  odd  ”  is  also  rigorous,  even  in  a  uniform 
magnetic  field.  A  practical  consequence  of  this  is 
that  the  0++  lines  of  nebular  spectra,  if  correctly 
identified,  can  occur  only  in  electric  or  non-uniform 
magnetic  fields,  since  they  have  AS&=0.  The 
classification  of  multiplets  is  discussed  from  the  point 
of  view  of  wave  mechanics,  spin  effects  being  treated 
as  small  perturbations.  The  azimuthal  quantum 
number  l  is  defined,  and  the  values  of  j  appropriate 
to  a  multiplet  of  given  l  are  deduced.  The  summation 
rule  for  the  intensities  in  a  multiplet  is  proved  to  a 
first  approximation.  L.  L.  Bircumshaw. 

Fall  of  a  heavy  gas  in  a  light  gas.  Stability  of 
ozone  in  the  higher  atmosphere.  Y.  Rocard 
(Compt.  rend.,  1929,  188,  1336 — 1338). — A  formula 
for  the  rate  of  fall  of  a  globular  mass  of  heavy  gas  in 
a  lighter  gas  based  on  the  kinetic  theory  has  been 
deduced  in  terms  of  the  mol.  wt.  of  the  gases,  the 
radii  of  their  molecules,  Avogadro’s  number,  and  the 
gas  equation  constants.  For  ozone  in  nitrogen  or 
hydrogen  the  rates  of  fall  are  22  and  17  m./day, 
respectively.  The  conditions  governing  the  stability 
of  the  layer  of  atmospheric  ozone  are  discussed  in 
the  light  of  these  results.  J.  Grant. 

Possible  synthesis  of  elements  in  stars* 
R.  i>’E.  Atkinson  and  F.  G.  Houtermans  (Z.  Physik, 

1929,  54,  656 — 665). — a-Particles  and  protons  have, 
according  to  Gamow,  a  calculable  chance  of  entering 
any  nucleus.  Thermal  velocities  within  a  star  are 
such  that  a-particles  are  unlikely’  to  enter  any 
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nucleus,  but  protons  may  enter  the  lighter  nuclei. 
The  chance  of  formation,  within  a  nucleus,  of  a-par- 
tieles  from  protons  is  comparatively  great.  Energy 
due  to  packing  may  thus  appear,  and  a  new  nucleus 
be  formed.  Synthesis  of  heavier  nuclei  presents 
more  difficulties,  but  the  Compton  effect  or  spon¬ 
taneous  disintegration  of  light  unstable  nuclei  may 
give  velocities  high  enough  for  this  possibility. 

A.  B.  D.  Cassie. 

Synthesis  of  elements.  II.  G.  I.  Pokrovski 
(Z.  Physik,  1929,  54,  724 — 730). — An  electron  and  a 
positively-charged  nucleus  may  combine  with  a  loss 
of  mass  the  equivalent  energy  of  which  is  radiated. 
This  electron -proton  system  recoils  with  kinetic 
energy  calculable  in  terms  of  the  mass  lost/  When 
this  kinetic  energy  is  great  enough  two  such  systems 
of  like  charge,  possessed  of  magnetic  doublets,  may 
approach  so  closely  that  magnetic  forces  bind  them 
together.  The  magnetic  moment  is  assumed,  and 
the  critical  loss  of  mass  required  for  binding,  calcu¬ 
lated  for  the  lighter  elements.  Calculations  agree 
favourably  with  Aston’s  results.  The  radius  of  the 
sphere  in  interstellar  space  effectively  radiating  this 
“  packing  ”  energy  to  the  earth  is  determined  from 
Millikan  and  Cameron’s  results. 

A.  B.  D.  Cassie. 

Firsts  and  second-order  equations  of  the 
quantum  theory*  H.  T.  Flint  (Proc,  Roy.  Soc., 
1929,  A,  124,  143 — 150). — A  solution  is  suggested  for 
two  difficulties  raised  by  Dirac’s  treatment  of  the 
quantum  theory  of  the  electron  (A.,  1928,  344),  and 
the  nature  of  the  invariance  to  be  associated  with  the 
first-order  equations  is  indicated.  The  phenomena 
are  assumed  to  be  five-dimensional,  and  are  described 
by  the  introduction  of  two  tensors  containing  an 
antisymmetric  and  a  symmetric  component.  This 
procedure  is,  however,  unsatisfactory  from  the  point 
of  view  of  the  theory  of  physical  unity. 

L.  L.  Bircumshaw. 

Translation  of  Dirac’s  theory  of  the  electron 
into  ordinary  notation,  E.  Madelung  (Z.  Physik, 
1929,  54,  303 — 306). — Mathematical.  Dirac’s  theory 
is  contained  in  a  set  of  ordinary  vector  equations, 
which  are  established.  The  operational  method  is  not 
required  for  solution  of  the  central  field  problem.  The 
equations  established  and  Maxwell’s  have  a  surprising 
resemblance,  which  may  lead  to  a  better  understanding 
of  the  interaction  of  matter  and  the  electromagnetic 
field.  A.  B.  D.  Cassie. 

Tensor  form  of  the  wave-mechanics  equation 
lor  an  electron.  EL  Mandel  (Z.  Physik,  1929,  54, 
567 — 570) .—Mathematical.  W.  E.  Downey. 

Gravitation  and  the  electron,  H.  Weyl  (Proc. 

Acad.  Sci.,  1929, 15,  323 — 334).— Mathematical. 
The  translation  of  Dirac’s  theory  of  the  electron  into 
general  relativity  is  considered.  N.  M.  Bligh. 

Possible  geometrical  explanation  of  the 
relativistic  quantum  theory.  V.  Fock  and  D. 
Ivanenko  (Z.  Physik,  1929,  54,  798—802).— 
Mathematical.  A  geometrical  explanation  is  given 
to  Dirac’s  relationship.  A.  J.  Mee. 

Constitution  of  the  solar  atmosphere  and 
identification  of  boron  in  the  spots.  S.  B. 


Nicholson  and  N.  G.  Perrakis  (J.  Phys.  Radium, 
1929,  [vi],  10,  49 — 51). — Although  the  elements 
composing  the  atmosphere  of  the  sun  are  chiefly 
those  with  low  ionisation  potentials,  there  are  two 
exceptions :  helium,  with  a  high  ionisation  potential 
is  present,  but  boron,  the  ionisation  potential  of  which 
is  low,  is  apparently  absent.  An  examination  of  the 
band  spectrum  of  sun  spots,  however,  has  shown  the 
presence  of  28  lines  which  have  been  identified  with 
those  of  the  spectrum,  of  boron.  J.  L.  Buchan. 

Quantum-mechanical  dispersion  formula  of 
normal  atomic  hydrogen.  F.  Reiche  (Z.  Physik, 
1929,  53,  168— 191).— Mathematical. 

G.  E.  Wentworth. 

New  band  system  of  carbon  monoxide  (ShS  — > 
2 1P) ;  the  Angstrom  band  system.  R.  C.  John¬ 
son  and  R.  K.  Asundi  (Proc.  Roy.  Soc.,  1929,  A, 
123,560 — 574 ;  cf.  Jasse,A.,  1926,452;  Birge,  A.,  1927, 
184). — Details  are  given  of  a  new  band  system 
of  carbon  monoxide  corresponding  with  the  transition 
3 XS  — >■  21JP.  Four  bands  have  been  observed, 
(0,0),  (0,1),  (0,2),  and  (0,3),  with  heads  at  3680*05, 
3893*19,  4125*02,  and  4380*18  A.  The  fine  structure 
analysis  of  the  (0,1),  (0,2),  and  (0,3)  bands  has  been 
determined,  and  it  is  found  that  the  combination  data 
obtained  from  this  analysis  fully  supports  the  evidence 
that  this  system  and  the  Angstrom  system  have  a 
common  final  state  2 XP,  The  bands  each  have  three 
branches  of  the  P,  Q,  and  R  type,  and  are  precisely 
similar  to  the  Angstrom  bands  in  structure.  The 
nature  of  the  electronic  transition  is  confirmed  by  the 
fact  that  the  lines  R(l)  and  Q(l)  are  not  observed. 
New  experimental  data  are  found  in  the  case  of  the 
(0,0),  (1,0),  (0,4),  and  (0,5)  Angstrom  bands,  and  the 
combination  data  derived  from  these  and  from  the 
new  system,  together  with  Hulthin’s  data  (A.,  1923,  ii, 
670),  have  been  used  to  evaluate  the  constants  of  the 
3*$,  2 XS,  and  2XP  levels  of  the  CO  molecule.  An 
examination  of  the  vibrational  levels  of  the  2XP 
state  indicates  that  the  perturbed  level  is  and 

not  n" — 0,  as  given  by  Birge  (?oc.  c/L). 

L.  L.  Bircumshaw" . 

Frequencies  characteristic  of  the  carbonate 
group.  C.  Schaefer  (Z.  Physik,  1929,  54,  876— 
678). — A  criticism  of  Herzfeld’s  article  (“  Hand- 
buck  der  Experimental-physik,  VII  ”),  particularly 
of  the  suggested  harmonic  relation  between  the  double 
bands  near  7  [x  and  14  g.  A.  B.  D;  Cassie. 

Quantum  analysis  of  the  blue-green  bands  of 
titanium  oxide.  A.  Christy  (Physical  Rev.,  1929, 
[ii],  33,  701—729 ;  cf.  A.,  1928,  1304).— The  spectrum 
of  the  titanium  bands  is  made  up  of  a  system  in  the 
blue -green  and  one  in  the  yellow-red,  both  degrading 
to  the  red.  The  frequencies  of  all  the  heads  in  the 
blue-green  region,  and  the  frequencies  of  the  lines  and 
their  combination  differences  for  the  (0,0),  (0,1),  and 
(1,0)  bands  are  tabulated.  Each  band  is  composed 
of  three  R  and  three  P  branches.  The  combination 
principle  is  verified  for  about  90  lines,  and  quantum 
numbers  are  assigned.  The  moments  of  inertia  of  the 
TiO  molecule  are  found  to  be  56*72  x  10^°  and 
51*89  XlO"40  gm.em.2  for  the  initial  and  final  states, 
and  the  initial  and  final  state  nuclear  separations 
1*693 xlO"8  and  1*619x10-*  cm.,  respectively.  The 
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triplet  separation  of  the  lines,  although  irregular, 
indicates  a  transition  between  two  triplet  levels, 
and  is  assumed  to  be  3P— 3P;  j  is  found  to  be  half 
integral.  X.  M.  Biigh. 

Assignment  of  quantum  numbers  for  electrons 
in  molecules.  III.  Diatomic  hydrides.  R.  S. 
Mulliken  (Physical  Rev.,  1929,  [ii],  33,  730—747 ; 
cf.  this  voT.,  1*16 ;  Hund,  ibid.,  117). — A  systematic 
survey  is  made  of  existing  band  spectrum  data  oil 
energy  levels  of  diatomic  hydrides,  and  these  data  are 
interpreted  in  terms  of  theory.  Quantum  number 
assignments  and  multiplet  separations  are  tabulated, 
Hund's  new  notation  is  explained  and  adopted.  The 
formation  of  MH  type  molecules  and  the  effects  of  the 
H  on  the  M  atom  are  discussed.  Data  are  advanced 
as  evidence  that  molecular  stability  is  a  matter  of 
promotion  energy  rather  than  of  valency  linkings 
(Lewis  and  London).  A  simple  explanation  is  given 
of  observed  multiplet  widths  in  2II  and  3II  states. 

N.  M.  Bligh. 

Absorption  of  ultra-violet  light  by  some  purine 
derivatives  and  allied  substances.  L.  March- 
lewski  and  J.  Wierzuciiowska  (Bull.  Acad.  Polon¬ 
aise,  1929,  A,  65 — 79). — In  aqueous  solution  guanine 
(in  presence  of  sodium  hydroxide)  gives  two  absorp¬ 
tion  bands  with  maxima  at  2460  and  2744  A. ; 
adenine  sulphate,  one  band  with  maximum  at 
2606  A. ;  uric  acid,  two  bands.  Allantoin,  alloxan, 
alloxanthin,  parabanic  acid,  and  carbamide  exhibit 
no  selective  absorption ;  barbituric  acid  gives  one 
band  with  maximum  at  2566  A.  but  does  not  follow 
Beer's  law.  Diethylbarbituric  acid  shows  no  selective 
absorption  but  conforms  to  Beer’s  law. 

A.  I.  Vogel. 

Absorption  of  light  by  some  organic  sub¬ 
stances.  L.  Marchlewski  and  0,  Wyrobek  (Bull. 
Acad.  Polonaise,  1929,  A,  93—110). — The  absorption 
spectra  of  solutions  of  some  organic  substances  have 
been  measured ;  all  follow  Beer's  law.  Pyridine  in 
water  gives  three  bands  with  maxima  at  2620,  2570, 
and  2510  A. ;  quinoline,  four  bands  with  maxima  at 
3135,  3060,  3000,  and  2780  A. ;  phenylacetic  acid, 
three  bands  with  maxima  at  2645,  2580,  and  2530  A. ; 
phenylglyeollic  and  benzilic  acids  give  absorption 
spectra  similar  to  phenylacetic  acid ;  menthone,  two 
bands  with  maxima  at  2890  and  2530 A.;  menthol, 
no  absorption  band ;  benzil,  one  band  with  maximum 
at  2590  A. ;  tribromoplienol,  one  band  with  maximum 
at  2690  A.,  and  benzyl  alcohol,  one  band  with  maxi¬ 
mum  at  2570  A.  A.  I.  Vogel. 

Absorption  of  ultra-violet  light  by  the  methyl- 
cf-glucosides,  L.  Marchlewski  and  J.  Mayer 
(Bull.  Acad.  Polonaise,  1929,  A ,  111 — 118). — Pure  a- 
and  B-methyl-d-glucosides  do  not  cause  selective 
absorption  of  light  in  the  ultra-violet. 

A,  I.  Vogel. 

Intensities  of  the  mercury  hydride  bands.  W. 
Kapuscinski  and  J.  E.  Eymers  (Z.  Physik,  1929,  54, 
246 — 256). — The  intensity  distribution  in  nine  of  the 
mercury  hydride  bands  has  been  investigated  under 
various  conditions  of  discharge.  The  results  are 
discussed  with  reference  to  the  theory  of  Hill  and  Van 
Vleck  (A.,  1928,  1076)  and  appear  to  deviate  from  it, 
in  that  the  higher  rotation  states  are  too  strongly 


represented.  The  heads  of  six  of  the  bands  have  been 
measured,  and  an  extension  of  Hul then's  tables 
(A..  1925.  ii.  470 :  1928.  1075)  is  given. 

E,  B.  Robertson. 

Intensity  of  y-bands  of  nitric  oxide.  B, 
Pogany  and  R.  Soman  (Z.  Physik,  1929,  54,  779—- 
7S7  ;  cf.  A..  1928,  930). — The  nitric  oxide  y-bands  in 
the  emission  from  the  nitrogen  afterglow  were  photo¬ 
graphed  and  their  intensities  determined.  Using  the 
method  due  to  Hill  and  Van  Vleck,  the  so-called 
effective  temperature  of  the  emission  from  the  light 
sources  used  (vacuum  arc  and  copper  arc)  was  found, 

A.  J.  Mee. 

infra-red  spectra  of  some  halogen  compounds, 
G.  B.  Boning  (Z.  Physik,  1929,  54,  803— 805),— In 
work  b}r  Pringsheim  and  Rosen  on  the  Raman  effect 
in  organic  liquids  (A.,  192S,  1307)  it  is  shown  that 
there  is  poor  agreement  between  the  wave-lengths  of 
the  infra-red  bands  and  the  Raman  lines  for  com¬ 
pounds  containing  the  C*H  linking.  It  is  now  shown 
that  if  stricter  methods  are  used  the  agreement  is 
good  for  acetylene  tetrachloride  and  diehloride.  being 
even  better  in  the  latter  ease  than  in  the  former. 

A.  J,  Mee, 

Absorption  bands  in  spectra  of  fixed  stars. 
R.  Wildt  (Z.  Physik,  1929,  54,  856— 879).— Br 
investigating  the  band  spectra  of  stars  the  existence 
of  certain  molecules  in  stellar  atmospheres  can  be 
proved.  The  spectra  of  oxides,  carbon  compounds, 
and  hydrides  are  especially  considered.  The  stability 
of  chemical  compounds  in  stellar  atmospheres  can  be 
investigated  also  by  the  Nernst  reaction  isochore,  and 
application  is  made  of  this  method.  A.  J.  Mee. 

Fine  structure  of  diffused  rays  at  critical 
opalescence,  with  reference  to  the  Cabaimes- 
Daure  effect.  A.  Bogros  and  Y.  Rocard  (J. 
Phys.  Radium,  1929,  [vi],  10,  72 — 77). — An  apparatus 
is  described  for  studying  the  fine  structure  oi  the 
diffused  light  produced  by  a  mixture  of  water  and 
phenol  in  the  state  of  critical  opalescence, 
evidence  of  the  Cabannes-Daure  effect,  the  increase  of 
the  wave-length  on  diffusion,  was  observed.  An 
explanation  for  this  is  advanced,  and  the  probable 
cause  of  the  Cabannes-Daure  effect  is  discussed. 

J.  L.  Buchan. 

Molecular  spectrum  of  ammonia.  II.  Double 
band  at  10  E.  E.  Barker  (Physical  Rev.,  1929, 
[ii],  33,  6S4 — 691 ;  cf.  Robertson  and  Fox,  A.}  192$, 
1073;  Stinchcomb  and  Barker,  this  vol.,  488). — 
By  means  of  a  specially  ruled  grating  the  fine  structure 
details  of  the  ammonia  absorption  band  from  8  to 
14  p  was  studied.  Two  narrow  zero  branches  appear 
at  10*3  and  10*7  \x,  with  each  of  which  is  associated  a 
positive  and  negative  branch  consisting  of  10  or  12 
lines.  The  double  character  is  shown  to  be  a  conse¬ 
quence  of  the  close  proximity  of  the  two  equilibrium 
positions  for  the  nitrogen  atom,  one  on  each  side  of 
the  plane  formed  by  the  hydrogen  atoms.  The 
structure  of  the  vibration-rotation  band  at  14)  a  is 
discussed  and  the  total  intensities  are  tabulated. 

N.  M.  Bligh. 

Pure  rotation  spectrum  of  ammonia,  R* 
Badger  and  C.  H.  Cartwright  (Physical  Rev.,  1929, 
[ii],  33,  692— 700).— Improved  experimental  means 
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for  the  study  of  absorption  spectra  in  the  extreme 
infra-red  are  described  and  applied  to  the  study  of  the 
polyatomic  molecule  ammonia  in  the  region  55 — 
130  (x.  Six  lines  were  observed  ;  they  belong  to  a  pure 
rotation  spectrum  and  are  attributed  to  changes  in  the 
rotation  energy  of  the  molecule  about  an  axis  normal 
to  the  line  of  symmetry,  j  increasing  by  unity  for  the 
transitions.  Results  are  shown  to  be  in  agreement 
with  the  predictions  of  wave  mechanics.  The 
moment  of  inertia  of  the  molecule  about  the  above 
axis  is  estimated  as  2*77  x  KH°  g.crn,2 

N.  M.  Rligh. 

Studies  in  photographic  sensitivity.  V. 
Effects  of  heat  on  the  absorption  spectrum  and 
photo-electric  conductivity  of  silver  bromide, 
and  their  relation  to  the  photographic  action.  0 . 
Masaki  (Mem.  Coll.  Sci.  Kyoto,  1929,  123  127 — 
134;  cf.  B.,  1929,  377). — The  effect  of  temperature 
between  30°  and  100°  on  the  absorption  spectra  and 
photo-electric  conductivities  of  silver  halides  was 
examined.  The  long-wave  limit  of  absorption  for 
silver  bromide  was  shifted  towards  the  red  1-1  A./l° 
rise  in  temperature,  and  similar  results  were  obtained 
with  silver  chloride  and  iodide.  The  photo-electric 
conductivity  of  silver  bromide  decreased  with  rise  in 
temperature,  and  the  maximum  shifted  towards  the 
red  by  about  1*4  A./l°.  It  was  previously  observed 
that  the  sensitivity  of  certain  photographic  plates  was 
increased  and  the  maximum  sensitivity  shifted 
towards  the  red  by  rise  in  temperature,  and  a 
connexion  between  these  phenomena  is  suggested. 

C.  J.  Smithells. 

Photoluminescence  of  liquids.  S.  J.  Vavilov 
and  L.  A.  Tgmmermann  (Z.  Physik,  1929,  54,  270 — 
276). — A  study  has  been  made  of  the  blue  luminescence 
obtained  by  ultra-violet  irradiation,  from  a  mercury- 
quartz  lamp,  of  a  number  of  colourless  liquids, 
including  organic  compounds  and  solutions  of  mineral 
acids.  The  spectra  for  the  same  frequency  of  stimul¬ 
ation  (400 — 560  ir*|x)  are  very  similar.  Other  pheno¬ 
mena  such  as  the  extinction  of  the  fluorescence,  its 
polarisation  and  colour  change  with  different  irradi¬ 
ation  have  been  investigated.  It  is  concluded  that 
the  phenomenon  discovered  by  Venkateswaran  and 
Karl  (this  vol.,  241)  is  another  case  of  fluorescence. 

G.  E.  Wentworth. 

Duration  of  the  phosphorescence  of  the  I2,  K2, 
Na„,  and  Na  resonance  emission.  H.  H.  Htjpfeld 
(2.  Physik,  1929,  54,  484 — 497). — Gaviola’s  fluoro- 
meter  (A.,  1927, 712)  was  used  to  measure  the  duration 

the  phosphorescence  of  the  iodine,  potassium,  and 
medium  band  resonance  emission  as  well  as  that  of 
the  D-line  of  sodium.  For  I0j  2~l-10~8:fc;l*10~9  sec.; 
jfi  Ko,  I— 8x  10_9±l*5x  10"9  sec.;  for  Na2,  t= 
7dx10-9±1-5x10-9  sec. ;  for  sodium  D-line,  t— 
1-ox  10-®±O*3 x  Kk3  sec.  W.  E.  Downey. 

Polarisation  phenomena  in  the  gradual  excit¬ 
ation  of  the  flnoresence  of  mercury  vapour.  W. 

and  E.  F.  Richter  (Z.  Physik,  1929,  54,  811— 
818) .-—The  fluorescence  of  mercury  vapour  for  the 
g^ual  excitation  of  the  2537  and  4047  A.  lines  in 
particular  was  investigated.  Nitrogen  was  added,  a 
pressure  of  1*5  mm.  being  used.  The  polarisation 
effects  and  intensity  displacement  of  the  5461,  4358, 


and  4047  A.  lines  are  described  and  explained.  The 
polarisation  of  the  4047  A.  line  should  be  complete 
theoretically.  This  is  not  so  in  practice,  the  difference 
being  ascribed  to  the  effect  of  fine  structure. 

A.  J.  Mee. 

Raman  effect  in  alkali  halides.  C.  Schaefer 
(Z.  Physik,  1929,  54,  153 — 154). — A  preliminary  note 
stating  that,  as  in  the  ease  of  rock  salt,  no  emission  of 
the  characteristic  infra-frequency  can  be  detected 
with  lithium  or  sodium  fluorides,  and  suggesting  a 
possible  theoretical  basis  for  this.  R.  W.  Lent. 

Raman  effect  in  potassium  carbonate  solution. 
M.  Leontovttsch  (Z.  Physik,  1929,  54,  155 — 157). — 
Using  exposures  of  90  hrs.,  a  satellite  to  the  radiated 
lines  3126,  3132  A.  has  been  observed.  This  corre¬ 
sponds  with  an  infra-red  frequency,  X=9*26  p,  and 
thus  lies  close  to  the  frequency  characteristic  of  calcite, 
X=9*13  p.  This  frequency  is  therefore  attributed  to 
the  C03  group.  R.  W.  Lent. 

Raman  effect  by  helium  excitation.  R.  W. 
Wood  (Phil.  Mag.,  1929,  [vii],  7,  858 — 868). — The 
method  of  using  a  mercury  arc  for  the  excitation  of 
Raman  lines  previously  described  (A.,  1928,  1306)  lias 
been  improved  so  that  cooling  is  effected  by  only  a 
small  quantity  of  absorbing  medium.  The  mercury 
arc  method  of  excitation  is  unsatisfactory  in  that  it  is 
incapable  of  providing  truly  monochromatic  exciting 
radiation .  This  defect  is  not  present  when  radiation 
from  a  helium  discharge  tube  is  used  in  conjunction 
with  a  filter  of  nickel  oxide  glass  which  transmits  the 
3888  A.  line  to  almost  its  full  intensity  and  the  lines 
at  3965  and  4025  A.,  with  such  feeble  intensity  as 
to  give  no  Raman  lines.  The  arrangement  of  the 
helium  tube  is  described  together  with  the  method  of 
preparing  a  standard  scale  from  which  the  wave¬ 
lengths  of  the  infra-red  absorption  bands  correspond¬ 
ing  with  the  Raman  lines  can  be  read  directly.  The 
helium  excitation  apparatus  has  been  used  satis¬ 
factorily  with  liquids  of  b.  p.  40°. 

A.  E.  Mitchell. 

Raman  effect.  A.  Petrikaln  and  J.  Hochberg 
(Z.  physikal.  Chem.,  1929,  B,  3,  217 — 228). — The 
Raman  spectra  of  bromobenzene  and  pyridine 
resemble  those  of  benzene  and  of  chlorobenzene. 
The  replacement  of  CH  in  the  benzene  nucleus  bjr  N 
does  not  alter  the  type  of  spectrum.  With  naph¬ 
thalene  the  structure  of  the  spectrum  is  quite  different. 
Nitromethane  gives  a  spectrum  characteristic  of 
methane  derivatives,  but  with  acetonitrile  a  different 
type  of  spectrum  is  obtained.  The  spectra  of  all  the 
above  substances  have  a  Raman  line  characteristic  of 
the  C-H  linking.  This  line  is  replaced  by  a  strongly 
diffuse  doublet  in  the  Raman  spectra  of  hexane  and 
cyclohexane,  which  are  closely  similar  to  one  another. 
The  carbon  disulphide  spectrum  shows  only  two 
lines.  Diphenylmethane  (in  methyl  alcohol)  gave  a 
very  intense  continuous  spectrum,  but  no  lines,  and 
triphenylmethane  (in  ether)  gave  a  few  broad  bands 
but  also  no  lines.  The  corresponding  infra-red  bands 
have  also  been  calculated  from  the  observed  frequency 
difference  of  the  Raman  lines.  O.  J.  Walker. 

Raman  spectra  of  solutions  of  some  ionised 
substances.  R.  G.  Dickinson  and  R.  T.  Dillon 
(Proc.  Nat.  Acad.  Sci.,  1929,  15,  334 — 337). — Since 
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there  is  a  close  agreement  between  the  strongest  lines 
of  the  Raman  spectra  of  calcite  and  sodium  nitrate 
solutions,  and  in  order  to  obtain  further  comparable 
data  the  spectrum  of  the  radiation  scattered  by 
solutions  containing  the  ions  C03,  C103,  Br03, 103,  S03, 
HC03,  SO(1,  and  C104  was  photographed.  The  assign¬ 
ment  of  exciting  lines  to  shifted  lines  and  the  magni¬ 
tudes  of  the  frequency  shifts  with  their  estimated 
relative  prominence  are  tabulated.  The  strong  lines 
show  a  regularity,  the  magnitudes  of  the  frequency 
changes  are  uninfluenced  by  the  nature  of  the  positive 
ion,  and  the  frequency  change  corresponding  with 
the  strong  line  decreases  with  increase  in  atomic 
number  of  the  central  atom  of  the  negative  ion. 

N.  M.  Bligh. 

Raman  effect  in  crystals.  H.  Nisi  (Proc.  Imp. 
Acad,  Tokyo,  1929,  5,  127 — 129). — The  Raman 
spectra  of  quartz,  topaz,  and  calcite  have  been 
determined.  No  Raman  lines  were  found  with 
fluorspar,  contrary  to  the  results  of  Lands  berg  and 
Mandelstam.  The  results  for  calcite  confirm  those 
of  Wood,  with  the  exception  of  a  Raman  line  corre¬ 
sponding  with  an  infra-red  absorption  band  at  6*96  g. 
For  topaz  the  mean  differences  between  the  exciting 
Hg  lines  and  the  Raman  lines  were  911  and  200 
wave-numbers,  corresponding  with  infra-red  absorp¬ 
tion  bands  at  11-0  and  38-5  |x,  respectively. 

F.  G.  Tryhorn. 

Change  of  the  dielectric  constant  of  a  highly 
rarefied  gas  by  means  of  electrons,  L.  Berg- 
mann  and  W.  During  (Ann.  Physik,  1929,  [v],  1, 
1041 — 1068). — The  change  in  the  dielectric  constant 
of  a  highly  rarefied  gas  in  the  presence  of  electrons 
has  been  measured  by  the  second  method  of  Drude. 
As  the  electron  density  increases  the  dielectric  con¬ 
stant  steadily  decreases.  The  absolute  values  for  the 
constant  agree  with  theoretical  requirements,  as  also 
does  the  course  of  the  dispersion.  R.  A.  Morton. 

Dielectric  constant  of  some  ionised  gases.  H. 
Gutton  (Compt.  rend.,  1929,  188,  1235 — 1237 ;  cf. 
this  vol.,  22S). — It  is  shown  that  the  dielectric  con¬ 
stant  (K)  of  a  gas  may  be  obtained  from  the  ionisation 
currents  of  the  gases  constituting  the  dielectrics  of 
two  condensers  in  series,  one  containing  the  ionised 
gas  under  test,  and  the  other  a  gas  of  known  properties 
(air).  The  equation  K — 1 +[0*278 X  10: 10iY/( 35*5 X 
1010A34“-co2)]  enables  the  number  of  electrons/c. c.  of 
ionised  gas  (N)  corresponding  with  resonance  to  be 
calculated  for  any  pulsation  co.  For  X=248-7  cm., 
Ar=l-9xl08.  J.  Grant. 

Dielectric  constants  of  some  metallic  vapours, 
F.  Kruger  and  F.  Maske  (Physikal.  Z.,  1929,  30, 
314 — 320). — The  dielectric  constant  of  mercury  vapour 
at  312°  and  10  cm.  pressure  is  z  =1-000622.  At  this 
pressure  s— 1  is  proportional  to  the  density ;  at  the 
normal  density  at  0°,  e  is  calculated  to  be  1-0101. 
On  the  basis  of  the  simple  Maxwell  relation  e=n2 
(n= refractive  index)  the  value  1-00373  is  obtained 
as  against  1-010L  The  lack  of  agreement  makes  it 
necessary  to  consider  the  role  of  characteristic  fre¬ 
quencies  of  the  kind  postulated  by  the  Ketteler- 
Helmholtz  dispersion  formula.  Accepting  Cuthbert- 
son’s  dispersion  data  and  using  X=2537  A.  for  an 
ultra-violet  frequency  it  becomes  necessary  to  assume 


the  existence  of  selective  absorption  near  0*9  and 
in  view  of  uncertainties  in  the  data,  the  band  is 
placed  as  somewhere  between  1  and  2  If  the 
value  for  the  dielectric  constant  at  a  density  13-55 
is  calculated  by  extrapolation  on  the  basis  of  the 
Clausius-Mosotti  formula  (s— l)(s+2)l/e/==constant 
the  dielectric  constant  for  liquid  mercury  becomes 
a  negative  quantity.  Similar^,  the  introduction  of 
the  refractive  index  at  Xco  leads  to  a  negative  value, 
from  which  it  is  concluded  that  the  extrapolation 
cannot  be  justified. 

The  dielectric  constant  of  potassium  vapour  at 
500°  and  1  cm.  of  mercury  is  1-00092,  i.e.}  1T9±0*04 
at  0°  and  atmospheric  pressure.  From  the  dispersion 
data,  n2= 1-00252,  the  discrepancy  again  pointing  to 
the  operation  of  infra-red  frequencies.  The  dielectric 
constant  of  rubidium  vapour  was  also  studied,  but 
the  results  were  less  satisfactory.  R.  A.  Morton. 

Mol.  vol.  of  organic  groups  in  complex  salts. 
I.  Volume  of  o-phenylenediamine  in  its  com¬ 
pounds  with  metallic  salts.  W.  Hibber  and  K. 
Ries  (Z.  anorg.  Chem,,  1929,  180,  225 — 234). — The 
densities  of  a  series  of  compounds  of  o-phenylene* 
diamine  with  the  halides  of  cadmium,  nickel,  cobalt, 
and  zinc,  and  with  the  sulphates  of  cobalt,  nickel, 
copper,  zinc,  and  cadmium  have  been  determined  at 
25°,  and  the  corresponding  mol.  vol.  calculated. 
From  these  values  the  mol.  vol.  of  o-phenylene- 
diamine  in  each  of  these  compounds  is  obtained  and 
compared  with  that  in  the  uncombined  state.  The 
mol.  vol.  of  o-phenylenediamine  is  in  general  greater 
in  its  compounds  and  increases  in  the  order  chloride, 
bromide,  iodide,  but  it  depends  also  on  the  number 
of  molecules  of  o-phenylenediamine  present  in  the 
compound  and  on  the  temperature.  The  regularities 
found  by  Biltz  (A.,  1928,  697)  for  the  mol.  vol.  of 
ammonia  in  its  compounds  with  metallic  salts  do  not 
apply  in  the  case  of  the  diamine.  O.  J.  Walker. 

Dispersion  of  double  refraction  in  quartz. 
T.  H.  Havelock  (Proc.  Roy.  Soc.,  1929,  A,  124, 
46 — 49). — The  constant  C  in  the  relation  for  a  uni¬ 
axial  crystal,  (nj2  —  l)-1—  (n%2—  1  )~1—G>  where  %  is 
the  ordinary  and  n2  the  extraordinary  index  (cf. 
ibid.,  1907,  A,  80,  28),  has  been  recalculated  for 
quartz  for  wave-lengths  from  1852  to  21,719  A., 
using  the  experimental  data  of  Gifford  (ibid.,  1902, 
A,  70,  329)  from  1852  to  7950  A.,  and  of  Carvallo 
from  8320  to  21,719  A.  The  mean  value  of  G  over 
the  range  3961 — 8320  A.  is  0-014416,  with  a  definite 
fall  to  about  0*01422  at  the  two  extremes  of  the 
scale.  Using  this  value  of  G  in  conjunction  with 
the  dispersion  formula  for  the  ordinary  index  pro¬ 
posed  by  Coode-Adams  (A.,  1928,  220),  the  calcul¬ 
ated  values  of  the  double  refraction  are  found  to  be 
in  excellent  agreement  with  the  experimental  values 
obtained  by  Harris  (Phil.  Mag.,  1929,  [vii],  7,  80) 
and  by  Gifford  (loo,  oil,}.  There  is  some  indication 
that  Harris’s  values  for  the  short  wave-lengths  may 
be  somewhat  low.  L.  L.  Bircumshaw. 

The  tan  C  .  JL/T  law  of  paramagnetic  rotation 
of  the  plane  of  polarisation.  W.  Schutz  (2. 
Physik,  1929,  54,  731 — 735). — Mathematical. 

Organic  dipole-molecules  with  singly-  and 
doubly-linked  oxygen*  K.  L.  Wole  (Z.  physikal. 
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Cliem.,  1929,  B,  3,  128—138). — The  part  played  by 
singly-  and  doubly-linked  oxygen  in  *  determining 
the  dipole  moments  of  organic  compounds  is  dis¬ 
cussed.  The  assumption  is  made  that  singly-bound 
oxygen  makes  an  angle  of  about  110°  with  the  normal 
valency  linking  in  the  rest  of  the  compound.  It  is 
shown  that  this  assumption  leads  to  correct  values 
for  the  dipolo  moments  of  certain  classes  of  com¬ 
pounds  containing  the  hydroxyl  or  methoxyl  groups. 
It  also  removes  many  difficulties  previously  experi¬ 
enced  in  calculating  the  dipole  moments  of  benzene 
substitution  products,  and  contradictions  in  the  signs 
of  the  group  moments  disappear.  Two  possible 
linkings  for  the  oxygen  in  the  carbon yl  group  are 
discussed.  In  order  to  settle  which  occurs  it  is 
necessary  to  obtain  experimentally  the  dipole  moment 
of  a  cyclic  saturated  ketone.  The  results  of  experi¬ 
ments  on  the  ultra-violet  absorptions  of  cyclohexanone 
and  menthone  are  used  for  this  purpose.  The  value 
obtained  for  the  dipole  moment  is  about  2*75  X  1CH8, 
which  is  the  same  as  for  an  aliphatic  ketone.  This 
is  the  result  which  would  be  expected  if  the  oxygen 
of  the  carbonyl  group  were  bound  to  the  carbon  by 
an  ordinary  double  linking.  The  structure  of  the 
carboxyl  group  ih  also  discussed.  The  relatively 
strong  acid  character  of  the  hydroxyl  group  in  the 
fatty  acids  is  due  to  the  effect  of  the  carbonyl  dipole 
on  the  hydroxyl  group.  A,  J.  Mee. 

Expression  for  natural  rotation  [of  light] 
corresponding  with  that  for  molecular  refraction. 
K.  L.  Wole  and  H.  Volkjiann  (Z.  physikal.  Cliem., 
1929,  B,  3,  139 — 148). — The  expression  obtained  by 
Gans  based  on  Born's  theory,  which  has  the  same 
significance  for  natural  rotation  as  the  expression  for 
specific  refraction  has  for  refraction  is  discussed. 
The  formula  is  confirmed  by  the  experiments  of 
Wetterfors  on  bromocamphor  in  acetone  (A.,  1922, 
ii,  247).  In  order  to  test  the  Born-Gans  theory  on 
a  somewhat  wider  basis,  new  determinations  of  the 
rotation,  refractive  indices,  and  densities  of  solutions 
of  limonene  in  different  solvents  and  for  different 
concentrations  were  made.  They  provide  a  further 
confirmation  of  the  theory.  Deviations  may  be 
ascribed  to  the  effect  of  the  dipole  moment  of  the 
solution  and  to  molecular  association,  a  fact  which 
is  Confirmed  by  experiments  on  menthone  and  carvone 
and  their  solutions.  In  this  connexion  the  dipole 
moment  of  menthone  was  determined  and  found  to 
be  2*77  X  10~18,  whilst  for  limonene,  in  consequence 
of  the  small  size  of  its  moment,  only  the  upper  limit, 
G*5xl0~18,  could  be  determined.  The  ultra-violet 
absorption  curves  of  a  0*  14 M -solution  of  menthone  in 
hexane  and  absolute  methyl  alcohol  are  given. 

A.  J.  Mee. 

Use  of  a  magnetic  field  in  the  measurement  of 
file  forces  tending  to  orient  an  anisotropic  Hquid 
a  thin,  homogeneous  layer.  V.  Freedericksz 
an(f  V.  Zolina  (Amer.  Electrochem.  Soc.,  May  1929. 
Advance  copy,  11  pp.). — The  forces  which  cause  the 
orientation  of  the  “  drops  35  of  an  anisotropic  liquid 
m  the  form  of  a  homogeneous  layer  have  been  investig¬ 
ated  by  balancing  them  against  magnetic  forces.  It 
concluded  that  the  magnitude  of  the  orienting 
forces  depends  only  on  the  nature  and  condition  of 


the  anisotropic  liquid  itself  and  is  independent  of 
the  kind  of  glass  on  which  the  liquid  rests  and  of 
the  method  of  cleaning  the  glass  surface,  provided 
that  cleaning  is  done  carefully.  For  phenetole  and 
anisaldazine  the  orienting  force  is  found  to  vary  as 
the  reciprocal  of  the  eighth  power  of  the  thickness  of 
the  liquid  layer  for  magnetic  fields  between  4000 
and  9000  gauss.  Rise  of  temperature  produces  a 
small  but  definite  decrease  in  the  orienting  force. 

H.  J.  T.  Ellingham. 

Chemical  and  optical  properties  of  the  reactive 
organic  groups.  A.  D  adieu  (Z,  Elektrochem., 
1929,  36,  283 — 291). — A  discussion  on  the  relation¬ 
ships  wfhich  subsist  in  various  series  of  organic  com¬ 
pounds  between  properties,  such  as  dissociation  con¬ 
stants,  absorption  spectra,  and  variations  in  reactivity 
and  chemical  constitution.  H.  T,  S.  Britton. 

Kerr  effect  in  viscous  liquids  due  to  radio- 
frequency  oscillating  field.  S.  C.  Shikar  (Indian 
J,  Physics,  1929,  3,  409—424). — The  Kerr  effect  is 
reviewed  theoretically  and  the  method  for  its  study 
in  octyl,  nonyl,  and  undecyl  alcohols  fully  described. 
A  restoration  of  light  between  crossed  Nicols,  differing 
entirely  from  the  Kerr  effect,  was  observed,  and  was 
most  marked  in  the  region  of  frequencies  ill  which 
there  is  strong  electric  absorption,  the  liquid  becom¬ 
ing  translucent.  The  Kerr  effect  in  undecyl  alcohol 
became  too  small  to  be  observed  for  an  oscillating 
field  of  wave-length  114  cm.,  showing  the  existence  of 
a  time  of  relaxation  lying  between  10~8  and  10"9  sec. 

N.  M.  Bligh. 

Texture  of  drawn  magnesium  and  zinc  wire. 
E.  Schmid  and  G.  Wassermann  (Naturwiss.,  1929, 
17,  312 — 314). — With  metals  showing  the  face- 
centred  cubic  lattice,  the  central  zone  of  the  drawn 
wire  show's  the  ordinary  fibre  structure.  For  the 
hexagonal  metals  magnesium  and  zinc  the  former 
exhibits  a  (centred  or  homogeneous)  ring  fibre  struc¬ 
ture,  whilst  zinc  shows  a  spiral  or  double-cone  fibre 
texture.  The  portions  near  the  edge  of  the  wire 
show  simple  conical  structure  in  all  cases. 

R.  A.  Morton. 

Improvement  (by  heat  treatment)  of  an 
aluminium  alloy  in  respect  of  X-ray  structure* 
[Frl.]  von  Goler  and  [Frl.]  G.  Saghs  (Naturwiss., 
1929,  17,  309—312). — An  aluminium  alloy  containing 
5%  of  copper  has  been  studied  in  relation  to  physical 
properties,  extension,  etc.,  and  parallel  determin¬ 
ations  of  lattice  constants  have  been  made  after  heat 
treatment  for  definite  times  at  various  temperatures. 
The  lattice  constants  show  no  change  until  the  heat 
treatment  has  brought  about  a  very  considerable 
improvement  in  respect  of  cohesion.  The  lattice 
constant  of  the  supersaturated  mixed  cr3rstals  after 
heat  treatment  is  the  same  as  that  of  the  quenched 
alloy,  indicating  that  the  copper  is  completely  “  built 
into  35  the  lattice.  R.  A.  Morton. 

Plasticity.  Deformation  at  low  temperatures. 
M.  P6lanyi  and  E.  Schmid  (Naturwiss.,  1929,  17, 
301—304). — Three  kinds  of  plasticity  are  differenti¬ 
ated.  Athermic  plasticity  occurs  in  crystals,  e,g.y 
unicrystalline  zinc  and  cadmium.  The  materials 
begin  to  give  way  under  a  tension  10-3  times  the 
theoretical  value,  and  a  fall  of  temperature  from 
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300 D  to  20°  Abs.  causes  only  a  1  ;  1*8  increase  in  the 
effective  tension.  It  would  appear  that  at  the 
absolute  zero  such  crystals  would  undergo  plastic 
deformation  under  conditions  not  very  different  from 
those  obtaining  at  the  ordinary  temperature.  The 
extension  curves  for  cadmium  at  S3°  and  20°  almost 
coincide,  showing  that  the  process  of  recovery  is 
absent  at  these  temperatures  and  the  curve  ceases 
to  depend  appreciably  on  temperature.  Thermal 
plasticity,  conditioned  by  heat  motion,  appears  in 
amorphous  substances  like  glass,  pitch,  and  shellac. 
Deformation  occurs  under  relatively  small  loads,  the 
effect  being  a  flow  in  the  sense  that  an  increase  in 
the  rate  of  deformation  requires  a  considerable 
increase  in  the  load.  The  effect  depends  greatly  on 
temperature,  and  at  absolute  zero  the  plasticity 
might  be  expected  to  disappear,  so  that  in  the  absence 
of  cracks  the  theoretical  cohesion  of  102—  !03  kg. /mm. 2 
should  be  observed.  B.  A.  Morton. 

Striking  phenomenon  with  laminated  mica 
crystals.  H.  W.  Albu  and  H.  Zocher  (Naturwiss., 
1929,  17,  299—301). — Certain  forms  of  mica  in 
which  the  succession  of  laminae  result  in  almost  total 
reflexion  of  direct  rays,  transmit  quite  freely  with 
oblique  incidence  within  an  apparently  quite  small 
angular  region.  The  emergent  light  is  practically 
completely  polarised.  Viewed  through  a  microscope 
the  transmission  is  confined  to  a  bright  ring  when 
the  incident  light  is  convergent.  Mica  is  suggested 
as  a  “  dark  field  filter  ”  in.  microscopy. 

It.  A.  Morton; 

Refractivity  of  gaseous  compounds,  G.  W. 
Brindley  (Phil.  Mag.,  .1929,  [vii],  7,  891—897).— 
The  apparently  simple  relationships  between  the 
refractivities  of  a  number  of  gaseous  compounds 
previously  discussed  (this  voh,  380)  are  examined 
further.  The  following  numerical  relationships  are 
shown  to  hold  with  fair  accuracy  for  any  given  wave¬ 
length  (&*—  1  )ucj=4/7  (|x— 1  )a,>  (g~l)cci4=16/7)g~- 

l)a,»  (fA — l)nEr— 13/25  (g — ijsr,,  and  (p — 1)*=^ 
4/3{p— l)St.  It  is  pointed  out  that  the  ratios  obtain* 
mg  are  either  the  ratios  or  multiples  of  the  ratios  of 
the  numbers  of  M  electrons  in  the  molecules  and  it 
is  shown  that  this  is  in  general  conformity  with  both 
the  quantum  and  the  electronic  theories  of  dispersion. 
The  difference  between  (g—  l)Hci/(^-~ l)c%  and  (\l— 
I)iiBi‘/(p—  l)Br,  ^  discussed  and  it  is  considered  to  be 
due  to  light  absorption  by  bromine  in  the  visible 
region  of  the  spectrum.  A.  E.  Mitchell. 

Quantum  theory  of  gases  and  solutions,  N. 
Barbulesctt  (BuL  Soe.  Stiinte  Cluj,  1928,  4,  62 — 74; 
Chem.  Zentr.,  1928,  ii,  2334).— The  theory  rests  on 
the  supposition  that  the  translatory  motion  of  mole¬ 
cules  in  the  gaseous  and  liquid  states  is  a  vibratory 
movement  of  extremely  small  frequency.  The 
mechanism  o!  the  increase  of  kinetic  energy  by 
absorption  of  heat  radiation  becomes  a  simple 
resonance  phenomenon.  A.  A.  Eldridge. 

Theoretical  electronic  explanation  of  organic 
compounds,  especially  benzene,  M.  Ulmann  (Z. 
Elektroehem,,  1929,  35,  268— 274).— Theoretical. 

H,  T.  S.  Britton. 

^Experimental  test  of  the  quantum  theoretical 
dispersion  formula.  II.  R.  Ladenburg  (Natur¬ 


wiss.,  1929,  17,  296—299;  cf.  ibid,,  1926,  14,  1208). 
—A  review  (cf.  A.,  1926,  994;  1928,  577,  1172), 

R.  A.  Morton. 

Liquid  interference.  H.  Mark  (Z.  Pliysik,  1929, 
54,  505 — 510). — Theoretical. 

W.  E.  Downey. 

Co-ordination  numbers.  P.  I.  G,  Rawlins 
(Trans.  Faraday  Soe.,  1929,  25,  2S3— 285).— The 
quantity  C.X.  or  the  number  of  atoms  or  ions  of  a 
certain  kind  surrounding  another  atom  at  equal 
distances  in  the  crystal  lattice,  and  the  inter-nuclear 
distance  are  discussed  in  relation  to  passage  from 
crystalline  to  gaseous  state,  and  some  theoretical 
suggestions  are  made.  The  quantity  C.N*  is  also 
found  to  be  intimately  associated  with  the  degree  of 
complexity  of  the  infra-red  spectra  of  crystals  (ef, 
Tolksdorf,  A.,  1928,  565).  N.  M.  Bligh. 

Electronic  theory  of  valency.  VII.  Etch 
figures  of  sylvine.  T.  M.  Lowry  and  31.  A.  Vernon 
(Trans.  Faraday  Soc.,  1929,  25,  286 — 291).— The 
possibility  of  a  fine  structure  was  investigated  by 
etching  sylvine  crystals  with  a  strong  solution  of 
potassium  chloride.  No  evidence  contrary  or  addi¬ 
tional  to  that  furnished  by  X-rays  was  obtained. 
The  formation  of  ice  is  considered  to  be  a.  polymeris¬ 
ation  rather  than  an  ionisation  process.  A  network 
of  single  linkings  is  postulated  also  in  the  ease  of 
quartz  and  the  anions  of  certain  oxygenated  crystalline 
salts.  N.  M,  Bugs, 

Deflexion  method  for  molecular  beams.  I.  I 
Rabi  (Z.  Physik,  1929,  54,  190— 197).— A  modified 
form  of  molecular  beam  apparatus  is  described  in 
which  the  deflexion  produced  in  the  stream  is  pro¬ 
portional  to  the  strength  of  the  magnetic  field  (and 
not  as  in  earlier  forms  to  the  inhomogeneity),  thereby 
greatly  simplifying  the  technique.  R.  W.  Lent. 

Experimental  method  for  the  measurement  oi 
molecular  streams.  H.  Meyer  (Z,  Physik,  1928, 
52,  235 — 248). — Experiments  are  described  in  which 
the  momentum  of  gas  molecules  escaping  through  a 
narrow”  orifice  is  conveyed  to  a  suspended  quartz 
fibre  system  carrying  a  mirror.  The  deflexion  of 
this  system  gives  a  measure  of  the  momentum  of  the 
molecules  and  therefore  of  the  number  of  molecules 
escaping  through  the  orifice.  R.  W.  Lunt. 

Effective  binding  forces  in  polyatomic  mole¬ 
cules.  F.  Ebel  and  E.  Bretscher  (Helv.  Chim. 
Acta,  1929,  12,  443—449;  cf.  A.,  1928,  485).— Two 
apparently  opposed  views  regarding  the  nature  of 
interatomic  linkings  are  discussed :  (1)  that  the 

magnitude  of  the  force  between  two  atoms  in  a  mole¬ 
cule  is  a  fundamental  quantity  characteristic  of  the 
particular  atoms,  and  (2)  that  the  force  between  two 
atoms  depends  on  the  constitution  of  the  molecule, 
so  that,  for  example,  the  magnitude  of  the  0-0 
linking  differs  in  ethane  and  In  hexaphenylethane. 
Evidence  for  the  latter  view  Is  obtained  from  an 
examination  of  the  energy  required  to  remove  the 
sulphur  atom  in  carbonyl  sulphide.  The  values  of 
the  0-0  and  C-S  linkings  are  199*2  and  131*7  kg.-cals., 
respectively,  when  calculated  by  Fajans’  method 
from  the  heats  of  formation  of  carbon  dioxide  and 
of  carbon  disulphide.  From  the  heat  of  combustion 
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of  carbonyl  sulphide  it  can  he  shown  that  only  76*9 
kg.-eals  are  required  to  remove  the  sulphur  atom 
from  that  compound.  The  strength  of  the  C~3 
linking  in  carbonyl  sulphide  is,  therefore,  apparently 
about  half  what  it  is  in  the  disulphide.  Similarly, 
the  removal  of  a  chlorine  atom  from  carbonyl  chloride 
requires  only  about  half  the  amount  of  energy  cal¬ 
culated  for  the  0 — 01  linking.  The  two  views  can, 
however,  be  reconciled.  It  is  assumed  that  there  is 
a  spontaneous  and  periodic  rearrangement  of  the 
interatomic  forces  in  a  molecule,  so  that  the  energy 
distribution  in  the  molecule  is  continuously  fluctuating 
between  limiting  states.  The  Fajans  values  of  the 
atomic  linkings  represent  the  average  distribution  of 
the  internal  energy  of  the  molecule,  but  in  chemical 
reactions  it  is  the  extreme  values  of  the  binding  forces 
which  are  effective.  0.  J.  Walker. 

Mutual  dependence  of  binding  forces  between 
atoms.  F.  Ebel  and  E.  Beetsceeb  (Helv.  Chim. 
Acta,  1929,  12,  450— 463).— According  to  the  views 
put  forward  by  the  authors  (cf.  preceding  abstract), 
the  magnitude  of  the  binding  force  between  two 
atoms  A  and  B  should  depend  on  the  nature  of  any 
other  atoms  which  are  joined  to  A.  A  case  in  which 
this  view  can  be  tested  experimentally  is  that  of  the 
P-0  linking  in  the  oxyfluoride  and  oxychloride  of 
phosphorus.  The  value  of  this  linking  is  63*3  and 
70-6  kg.-cals.  in  the  oxychloride  and  oxyfluoride, 
respectively,  as  calculated  from  the  heats  of  formation 
of  these  compounds  from  the  corresponding  phosphorus 
trihalide  and  oxygen.  The  replacement  of  chlorine  by 
fluorine  atoms  therefore  brings  about  a  strengthening 
of  the  P-0  linking,  and  not  a  loosening  as  would  be 
expected  from  the  older  theories  of  organic  chemistry. 
The  heat  of  the  reaction  PF3+0«5O2==POF3  was 
measured  and  found  to  he  70*6^1 '0  kg. -cal.,  starting 
with  the  reactants  in  the  gaseous  state.  A  special 
form  of  gas  calorimeter  is  described. 

0.  J.  Walker. 

Relation  between  the  influence  of  the  elements 
on  the  polymorphism  of  iron  and  their  place  in 
the  periodic  system.  F.  Wever  (Naturwiss.,  1929, 
17,  304— 309).— A  definite  periodic  relation  has  been 
detected  between  the  influence  of  an  element  on  the 
polymorphic  transformations  of  iron  (from  face- 
centred  to  body-centred  cubic  lattices)  and  its  position 
5a  the  periodic  system.  Similar  relationships  are 
probable  for  the  properties  of  homogeneous  mixed 
crystal  series.  R.  A.  Morton. 

Experimental  determination  of  surface  tension 
%  the  method  of  traction  of  discs.  J.  E.  Vbr- 
sciaffelt  (Bull  Acad,  roy,  Belg.,  1928,  [v],  14, 
665). — A  simplified  process  is  described  for 
^dating  the  results  of  determinations  of  surface 
tebn  (by  measuring  the  force  required  to  withdraw 
a  disc  from  the  liquid)  from  the  formula  given  pre- 
nooaly  (ibid.t  530),  by  a  method  of  successive  approx- 
^afion.  F.  L.  Usher. 

Surface  tension  of  sodium.  F.  E.  Poindexter 
fni  (Miss)  M.  Kernaghan  (Physical  Rev.,  1920, 
pi],  33,  837 — 843). — Accurate  experiments  on  molten 
aodiura  in  a  high  vacuum,  using  a  modified  fiat  drop 
method  gave  values,  corrected  by  Worthington's 
formula,  of  206*4  and  199*5  dynes/cm.  at  100°  and 


250a,  respectively,  for  the  surface  tension  of  sodium. 
The  molecules  in  liquid  sodium  are  concluded  to  be 
polyatomic.  N.  M.  Bligh, 

Emission  of  soft  X-rays  by  different  elements 
at  high  voltages.  0.  W.  Richardson  and  F.  S* 
Robertson  (Proc.  Roy.  Soe.,  1929,  A.,  124,  188 — 
196). — By  means  of  the  apparatus  previously  described 
(A.,  1927,  804),  an  investigation  has  been  made  of  the 
efficiency  of  14  elements  as  emitters  of  soft  X-rays  at 
exciting  voltages  of  about  2000,  4000,  and  6000. 
Curves  are  plotted  showing  the  relation  of  the  ratio 
ipjit  to  the  atomic  number,  and  are  found  to  be  of 
similar  type  to  those  previously  obtained  at  lower 
voltages.  Molybdenum  maintains  its  position  as  the 
most  efficient  element  over  the  whole  range  from 
300  to  6000  volts.  There  is  a  remarkable  change  in 
the  group  of  elements  from  chromium  to  copper ; 
whereas  at  300  volts  chromium  is  the  most  and  copper 
the  least  efficient  of  these  elements,  at  the  higher 
voltages  this  position,  is  reversed.  Similarly,  in  the 
middle  of  the  fifth  and  sixth  long  periods,  gold  is 
much  less  efficient  than  platinum  at  low  voltages,  but 
at  6000  volts  actually  exceeds  platinum.  An 
indication  of  the  same  state  of  affairs  is  found  for 
silver  and  palladium .  Curves  are  also  shown  in  which 
the  values  of  ipjit  are  plotted  against  the  exciting 
voltage  for  each  of  the  elements  tested,  and  their 
individual  peculiarities  are  discussed. 

L.  L.  Bircumshaw. 

Absorption  due  to  scattering  of  cathode  rays. 
W.  Botke  (Z.  Physik,  1929,  54,  161— 178).— It  is 
shown  that  the  theory  of  multiple  scattering  suffices 
to  account  for  the  observed  directional  distribution  of 
the  scattering  of  an  electron  beam,  In  the  case  of 
aluminium,  the  theory  leads  to  an  absorption  co¬ 
efficient  in  good  agreement  with  the  value  found 
experimentally.  G.  E.  Wentworth. 

Continuous  spectrum  X-rays  from  thin 
targets.  W.  W.  Nicholas  (Bur.  Stand.  J.  Res., 
1929,  2,  837— 870).— The  high-frequency  limit  of  the 
continuous  spectrum  from  an  infinitely  thin  target 
consists  of  a  finite  discontinuity.  The  energy  dis¬ 
tributions  on  a  frequency  scale  are  approximately 
horizontal,  for  gold,  and  for  aluminium,  when 
^=40°,  90°,  and  140°,  where  $  is  the  angle  between 
measured  X-rays  and  cathode  stream.  The  intensities 
for  these  values  of  ^  are  approximately  3:2:1, 
respectively.  The  bearings  of  these  results  on  various 
theories  ol  X-ray  production  are  discussed  and  a 
structure  for  the  moving  electron  is  proposed  which 
explains  classically  X-ray  continuous  spectrum 
phenomena.  W.  E*  Downey, 

New  integrating  photometer  for  X-ray  crystal 
reflexions,  etc.  W.  T.  Astbury  (Proc.  Roy.  Soe., 
1929,  A,  123,  575— 602).— The  development  of  the 
new  principle  in  photometry  recently  described  (A,, 
1927,  912)  had  led  to  the  design  of  an  integrating 
photometer  which  is  found  by  experiment  to  give 
correct  measurements  of  the  total  intensity  in  X-ray 
crystal  reflexions,  and  also  seems  capable  of  adaptation 
to  the  measurement  of  the  integrated  intensity  of 
other  types  of  radiation.  The  method  uses  a  carbon 
print  of  a  negative  instead  of  the  negative  itself, 
and  a-rays.  By  using  the  “  stopping  power  ”  for 
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a-rays  of  a  carbon  tissue  positive,  ionisation  is  pro¬ 
duced  in  an  a~ray  electroscope  in  direct  proportion 
to  the  original  X-ray  intensity  which  formed  the 
negative.  Experimental  tests  of  the  integrating 
properties  of  tho  new  instrument  show  that  when  a 
uniform  radioactive  deposit  is  covered  with  successive 
thicknesses  of  uniform  carbon  tissue,  then,  provided 
that  the  angle  of  emergence  of  the  a-rays  from  the 
tissue  does  not  exceed  a  certain  limiting  value  defined 
by  the  "  stop  ”  in  the  base  of  the  electroscope,  the 
increase  in  ionisation  recorded  by  the  electroscope 
is  directly  proportional  to  the  incroaso  in  X-ray 
intensity  as  represented  by  the  thickness  of  the  tissue. 
The  applicability  of  the  photometer  to  the  measure¬ 
ment  of  tho  integrated  intensity  of  any  radiation  tho 
photographic  density  curve  of  which  is  approximately 
exponential  is  discussed,  and  it  is  shown  how  the 
instrument  may  be  used  for  the  measurement  of  a-, 
P-,  and  y-rays,  and  also  of  visible  light. 

L.  L.  Bircbmshaw. 

Determination  of  particle  size  by  means  of 
X-rays.  R.  Brill  (Z.  Krist.,  1928,  68,  387 ;  Chcnu 
Zentr.,  1928,  ii,  2620). — Tho  methods  of  Scherrer  and 
of  Laue  are  discussed ;  calculation  of  particle  size  by 
the  former  method  fails  only  for  largo  particles,  and 
for  weakly  absorbing  substances.  Preparations  of 
iron  of  varying  origin  and  treatment  usually  give 
fairly  concordant  values,  A.  A.  Elbridge, 

X-Ray  evidence  for  intermolecular  forces  in 
liquids,  J.  A.  Prins  (Nature,  1929, 123,  908 — 909). 
— Whilst  the  principal  halo  of  water  lies  at  a  diffraction 
angle  corresponding  with  a  spacing  of  about  3  A., 
at  the  inner  side  of  this  halo  the  intensity  is  rather 
strong  and  approximately  constant  until  an  angle 
corresponding  with  a  spacing  of  about  17  A.  is  reached, 
when  it  diminishes  rapidly  and  for  still  smaller  angles 
approaches  a  limiting  value.  It  appears  that  in  the 
immediate  neighbourhood  of  every  molecule  the  mean 
density  must  be  greater  than  at  greater  distances, 
indicating,  in  a  dynamical  sense,  a  “  tendency  to 
association 33  on  account  of  tho  nature  of  the  attractive 
intermolecular  forces.  Scattering  inside  the  principal 
halo  is  observed  also  with  liquids  which  are  not  usually 
regarded  as  “  associating.”  A.  A.  Elbridge, 

X-Ray  pattern  of  metallic  crystals,  G.  B. 
Deodhar  (Nature,  1929,  123,  909) .—Experiments 
with  metal  foils  kept  for  about  20  yrs.  at  the  ordinary 
temperature  indicate  that  for  silver  and  gold  the 
lattice  is  tho  same,  and  is  of  the  same  magnitude, 
that  these  metals  do  not  recover  from  the  effects  of 
the  process  by  which  the  leaves  are  made  (of.  Nishi- 
kawa  and  Asahara,  Physical  Rev,,  1920),  and  that  a 
thin  metal  leaf  is  to  be  regarded  as  an  assemblage  of 
metallic  crystals.  A.  A.  Elbridge. 

Intensity  of  total  scattering  of  X-rays.  I. 
Waller  and  D.  R.  Hartree  (Proc,  Roy.  Soc.,  1929, 
As  124,  119 — 142). — Theoretical.  Starting  from 
Waller’s  general  scattering  formula  (Z.  Physik,  1928, 
51, 213),  an  expression  is  deduced  for  the  total  scatter¬ 
ing  of  the  atoms  in  a  gas ;  it  is  approximately  valid 
if  the  frequency  of  the  incident  radiation  is  essentially 
higher  than  the  JC-absorption  frequency  of  the  atoms. 
This  is  first  applied  to  the  special  case  of  the  scattering 
by  helium  atoms,  and  it  is  then  shown  how  approxim¬ 


ate  wave  functions  of  required  symmetry  properties 
can  bo  formed  for  an  atom  containing  several 
electrons.  Tho  formula  for  the  total  scattering  is 
evaluated  for  tho  case  of  argon  and  found  to  be  in 
satisfactory  agreement  with  Barrett’s  experimental 
results  (A.,  1928,  939).  L.  L»  Bircumshaw. 

Spectroscopic  measurements  of  M  absorption 
levels  for  the  elements  uranium  to  tungsten.  E. 
Lindberg  (Z,  Physik,  1929,  54,  632 — 642),— The 
absorption  odgos  M  v,  M  rv,  and  M  m  have  been  deter¬ 
mined  for  uranium,  thorium,  bismuth,  load,  mercury, 
gold,  platinum,  and  tungsten.  Absorbing  layers  were 
metal  deposits  on  aluminium  foil,  0*5  a  thick,  or  a 
powder  of  tho  element  or  its  compound  suspended  in  a 
celluloid  film.  The  absorption  levels  M  v,  M  xv, 
and  M  irr,  determined  from  previously  known  Lm 
levels  and  L  and  M  emission  linos,  are  compared 
with  those  directly  observed ;  a  systematic  deviation 
is  noted.  N  levels  aro  deduced  from  tho  M  absorp¬ 
tion  and  emission  spectra.  A.  B,  D.  Cassis. 

X-Ray  examination  of  highly-polymerised 
organic  substances.  E.  Ott  (Helv.  Clnm.  Acta, 
1929,  12,  330 — 331), — A  reply  to  the  criticisms  of 
Mi©  and  Hengstenberg  and  of  Staudinger  and  Signer 
(this  vol.j  49)  of  the  author’s  previous  paper  (A.,  Ii28, 
465).  Tho  assumption  that  the  elementary  cell  in 
highly-polymerisecl  polyoxymethylene  compounds 
contains  one  molecule  is  supported  by  X-ray  as  well  as 
osmotic  experiments.  0.  J.  Walker. 

Diffraction  of  cathode  rays  by  powdered 
crystals,  T.  Mtjto  and  T.  Yamagutx  (Proc.  Imp, 
Acad.  Tokyo,  1929,  5,  122— 124) —Celluloid  and  mica 
films  wore  unsuccessfully  tried  as  supports  for  powders 
for  cathode-ray  analysis.  The  effect  produced  by 
diffraction  by  the  supporting  film  was  superposed  on 
that  duo  to  the  substance  with  consequent  bfuifmg. 
Satisfactory  results  were  obtained  by  using  as  a  sup¬ 
port  a  slice  40 — 50  u  in  thickness  of  the  pith  of  Tdm- 
panax  papyrifer,  I£.  Koch.  Microscopic  examin¬ 
ation  showed  that  on  this  support  tho  particles 
of  the  substance  under  examination  adhered  to  the 
fibres.  The  most  satisfactory  support  was  strands  of 
spider’s  wob  stretched  on  a  metal  frame,  and  dusted 
with  the  substance  to  be  examined.  The  results  for 
graphite  and  magnesium  oxide  obtained  by  cathode- 
ray  diffraction  using  such  a  support  agreed  closely 
with  the  X-ray  measurements  of  these  substances, 

E.  G.  Trykork% 

Influence  of  temperature  on  the  X-ray  liquid 
haloes,  V.  I.  Vaibyahatelan  (Indian  J,  Physics, 
1929,  3,  391—398)  .—The  X-ray  diffraction  haloes 
were  studied  at  two  temperatures  of  the  order  30 
and  140°  for  eamphene,  mesitylene,  acetic  acid,  butyric 
acid,  and  ethyl  alcohol,  and  the  results  wore  inter¬ 
preted  theoretically.  These  liquids,  with  the  excep¬ 
tion  of  carapheno,  show  two  haloes.  With  rise  of 
temperature  increase  in  tho  scattering  at  small  angles 
was  found,  a  contraction  of  the  haloes  and  an  increase 
in  their  diffuseness,  a  tendency  for  the  separation 
between  the  inner  and  outer  haloes  to  be  effaced  and 
for  the  inner  one  to  become  diffuse  more  quickly  than 
the  outer  one.  These  effects  are  especially  mariced 
in  the  case  of  tho  last-mentioned  three  liquids,  which 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


747 


are  associated  at  ordinary  and  dissociated  at  higher 
temperatures.  N,  M.  Bligh. 

Classical  derivation  of  the  Compton  effect. 
C.  V.  Raman  (Indian  J,  Physics,  1929, 3,  357 — 369). — 
By  using  an  atomic  model  in  which  the  electrons  are 
regarded  as  a  gas  distributed  in  a  spherical  enclosure 
surrounding  the  nucleus,  it  is  shown  that  a  combin¬ 
ation  of  statistical  mechanics  and  classical  wave 
theory  leads  directly  to  a  quantitative  theory  of  the 
Compton  effect  and  an  explanation  of  the  known 
experimental  facts.  N.  M.  Rlich. 

Fine  structure  absorption  edges  of  metals  and 
metalloids  in  the  X-ray  region.  B.  Ray  and  P.  C. 
Mahanxi  (Z.  Physik,  1929,  54,  534 — 536). — The  fine 
structure  absorption  edges  of  vanadium,  chlorine,  and 
sulphur  in  the  X-ray  region  are  discussed  on  the 
hypothesis  of  the  existence  of  free  electrons  in  metals. 

W.  E.  Downey. 

X-Ray  analysis  of  the  system  chromium- 
nitrogen.  Constitution  of  ferrochromium  con¬ 
taining  nitrogen.  R.  Blix  (Z,  physikal.  Chem,, 
1929.  B,  3,  229 — 239). — X-Ray  investigations  by  the 
powder  method  of  preparations  of  chromium  con¬ 
taining  nitrogen  in  varying  proportions,  obtained  by 
passing  ammonia  over  chromium  heated  to  800°, 
show  the  existence  of  two  intermediate  phases.  The 
first  phase  is  homogeneous  wdthin  a  fairly  wide 
interval  of  concentration  round  about  33  at.-%  3SF, 
which  corresponds  with  the  formula  Cr2N.  The 
chromium  atoms  are  arranged  in  a  hexagonal 
lattice  with  densest  spherical  packing,  the  nitrogen 
atoms  probably  being  distributed  at  random  in  the 
hollow  spaces  of  the  lattice.  The  lattice  constants 
increase  with  the  nitrogen  content  from  ax= 2*747 
and  $3=4-439  A.  to  the  values  2*770  and  4*474  A., 
respectively,  the  axial  ratio  remaining  constant  at 
1-616.  The  second  phase  corresponds  with  the 
compound  CrN  and  has  the  NaCl  structure 
(3=4-140  A. ;  dzz ic.=6-l,  dob3.=5*9).  X-Ray  examin¬ 
ation  of  a  ferrochromium  alloy  (60*3%  Cr,  2*4%  N, 
0*7%  Mn,  2%  Si,  and  0*21%  C)  indicates  that  the 
nitrogen  is  present  mainly  as  the  hexagonal  Cr-N 
phase.  O.  J.  Walker. 

Refractive  indices  and  anomalous  dispersion 
of  soft  X-rays  in  platinum f  silver,  calcite,  and 
glass.  E.  Dees  hem  (Physical  Rev.,  1929,  [ii],  33, 
659 — 671). — The  refractive  indices  of  several  sub¬ 
stances  for  homogeneous  X-rays  obtained  by  re¬ 
flexion  from  a  gypsum  crystal  were  measured  by 
the  total  reflexion  method  for  the  wave-length  range 
0*8 — 9-lo  A.  Dispersion  curves  obtained  by  plotting 
5=1— u  against  X  are  given,  and  anomalous  dispersion 
as  shown  by  depressions  in  the  curves  is  discussed  in 
detail  for  each  substance.  The  results  fully  reveal 
tor  the  first  time  the  type  of  anomalous  dispersion 
occurring  in  the  region  of  the  K,  L,  and  M  absorption 
discontinuities.  The  form  of  the  curve  was  inde¬ 
pendent  of  the  sample  used,  but  values  of  3  varied  with 
film  thickness  and  surface  conditions. 

N.  M.  Bligh. 

Compton  modified  line  structure  and  its 
relation  to  the  electron  theory  of  solid  bodies. 

W.  M.  Dir  Mond  (Physical  Rev.,  1929,  [ii],  33, 
643 — 60S ;  cf.  this  vol.,  123). — The  structure  of  the 
3  0 


Compton  line  obtained  with  a  special  tube  for  a 
scattering  angle  of  nearly  180°  with  a  metallic  beryll¬ 
ium  scatterer  is  shown.  Experimental  line  structure 
curves  obtained  by  a  photo -micrometric  analysis  of 
the  spectra,  and  a  general  method  of  computing  and 
normalising  line  structure  curves  are  given.  The 
relation  between  Compton  line  structure  and  electron 
velocity  distribution  according  to  various  alternative 
assumptions  is  discussed.  The  evidence  is  in  favour 
of  the  new  wave-mechanical  atom  model  and  the  new 
Sommerfeld  theory  of  distribution  of  metallic  electron 
velocities  and  of  the  degenerate  gas  state. 

1ST.  M.  Bligh. 

Crystal  structure  and  chemical  constitution. 

V.  M.  Goldschmidt  (Trans.  Paraday  Soc.,  1929,  25, 
253 — 283) —A  lecture.  N.  M.  Bligh. 

Chemical  combination  as  an  electrostatic 
phenomenon.  V.  A.  E.  van  Arkel  and  J.  H.  be 
Boer  (Chem.  Weekblad,  1929,  26,  210 — 216). — 
The  stability  of  various  types  of  crystal  lattice  for 
simple  compounds  is  discussed  on  the  basis  of  the 
work  of  Goldschmidt  (A.,  1927,  611). 

8.  I.  Levy. 

Crystal  structure  of  lithium  chloride  mono¬ 
hydrate.  S.  B.  Hendricks  (Z,  Krist.,  1927,  66, 
297 — 302 ;  Chem.  Zentr.,  1928,  ii,  2621). — The  unit 
cell,  probably  containing  1  mol.,  is  tetragonal ; 
d001 3*88,  d100  3*81  A.  A.  A.  Eldridge. 

Calcium  carbide  lattice.  C.  Hermann  (Z. 
Krist.,  1927,  66,  314—316;  Chem.  Zentr.,  1928,  ii, 
2621 — 2622). — A  lattice  somewhat  like  the  pyrite 
type  is  suggested.  A.  A.  Eldridge. 

Structural  relationships  between  pyroxene 
and  amphibolite.  B.  Gossner  (Zentr.  Min.  Geol., 
1928,  A,  340 — 341 ;  Chem.  Zentr.,  1928,  ii,  2341). — 
Comparison  of  the  lattice  constants  indicates  an 
isomorphism  which  is  not  exhibited  in  the  external 
crystal  morphology.  A.  A.  Eldridge. 

Crystal  habit  of  calcite  from  the  miner ogenetic 
point  of  view.  G.  Kalb  (Zentr.  Min.  Geol.,  1928,  A, 
337 — 339  ;  Chem.  Zentr.,  1928,  ii,  2341). 

Crystal  structure  of  potassium  chloroplatinate. 
F.  J.  Ewing  and  L.  Pauling  (Z.  Krist.,  1928,  68, 
223—230 ;  Chem.  Zentr.,  1928,  ii,  2432—2433).— 
Potassium  chloroplatinate  has  d100  9*73  A. ;  \k  0*24+ 
0*005  A.,  and  possesses  the  structure  of  potassium 
chlorostannate .  A.  A.  Eldridge. 

Crystal  structure  of  ethylammonium  chloro- 
siaxmate.  R.  W.  G.  Wyckofe  (Z.  Krist.,  1928,  68, 
231—238;  Chem.  Zentr.,  1928,  ii,  2433).— Ethyl- 
ammonium  chlorostannate  and  chloroplatinate  have, 
respectively,  a0  7-24,  7*13  A.,  cD  8*41,  8*53  A.  Para¬ 
meters  for  the  chlorine  ions  in  the  chlorostannate  are 
u  0*16,  v  0*17.  The  structure  is  the  pyrochroite 
arrangement.  A.  A.  Eldridge. 

Lattice  constants  of  various  fahl  ores.  F. 
Machatschki  (Z.  Krist.,  1928,  68,  204 — 222;  Chem. 
Zentr.,  1928,  ii,  2448).— All  fahl  ores  are  hexakis- 
tetrahedral,  space-group  Th  The  size  of  the  unit 
cell  varies  about  a  10*30  A.  according  to  the  com¬ 
position.  Variations  etc.  are  considered. 

A.  A.  Eldridge. 
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Structure  ol  analcime.  I.  Space-group,. 
J.  W.  Grunbr  (Z.  Krist,  1928,  68,  363—378; 
Chem.  Zentr,  1928,  ii,  2545). — The  unit  cell  (cubic) 
has  a  13*539  A.,  and  contains  16  mols.  The  lattice  is 
body- centred ;  space-group  probably  Of. 

A.  A.  Eldridge. 

Fine  structure  of  brooMte  and  the  physical 
behaviour  and  changes  of  state  of  three  natural 
forms  of  titanium  dioxide,  A.  Schroder  (Z. 
Krist.,  1928,  67,  485 — 542;  Chem.  Zentr.,  1928,  ii, 
2230). — The  unit  cell  of  brooldte  has  a  9*136±0*020, 
b  5*439rib0*01Q,  c  5*153±0030  A. ;  the  unit  cell  con¬ 
tains  S  mols.  of  Ti02-  A  very  slow  change  into 
rutile  is  postulated,  and  a  study?*  has  been  made  of  the 
effect  of  temperature  on  the  physical  properties  of 
brookite.  Dispersion  and  dilatation  curves  were 
obtained  for  anatase  and  rutile.  Nigrin,  which  is 
also  obtained  by  heating  rutile  at  700°,  is  not  a  new 
modification.  A.  A.  Eldridge. 

Simple  method  of  obtaining  a  single  crystal 
of  zinc  with  approximately  any  desired  orient¬ 
ation  of  its  principal  axis.  S.  Ito  (Mem.  Coll.  Sci. 
Kyoto,  1929,  12,  97 — 105). — A  method  of  preparing 
single  crystal  sheets  of  zinc  about  9x 7x0*15  cm.  is 
described.  A  zinc  sheet  is  supported  in  a  thick 
asbestos  box  and  heated  until  just  molten.  A  small 
single  crystal  of  known  orientation  is  then  placed  in 
contact  with  one  end  of  the  sheet  and  the  rate  of 
cooling  from  this  end  is  so  controlled  that  a  single 
crystal  develops,  the  principal  axis  of  which  has  the 
same  orientation  as  that  of  the  nucleus  crystal.  The 
orientation  about  the  principal  axis  cannot  be  pre¬ 
determined  by  this  method.  C.  J.  Smithells. 

Principles  determining  the  structure  of  com¬ 
plex  ionic  crystals.  L.  Pauling  (J.  Amer.  Chem. 
Soc.,  1929,  51,  1010— 1026).— The  following  five 
fundamental  principles  are  enunciated  which  govern 
the  structure  of  crystals  containing  only  small  cations 
(valency  =z)  with  relatively  large  electric  charges, 
and  having  crystal  radii  not  exceeding  about  0-8  A., 
the  anions  being  large,  univalent,  or  bivalent,  and  not 
too  highly  deformable.  (I)  A  co-ordinated  polyhedron 
of  anions  is  formed  about  each  cation,  the  cation- 
anion  distance  being  determined  by  the  radius  sum 
and  the  co-ordination  number  (v)  of  the  cation  by 
the  radius  ratio  (r).  The  minimum  values  of  r  are  : 
tetrahedron,  v=4,  r=0*225 ;  octahedron,  v— 6, 
r= 0*414;  cube,  v=8,  r=0-732.  (II)  In  a  stable 
co-ordination  structure  the  electric  charge  of  each 
anion  tends  to  compensate  the  strength  of  the 
electrostatic  valency  linkings  (s,=z/v)  reaching  to  it 
from  the  cations  at  the  centres  of  the  polyhedra  of 
which  it  forms  a  corner.  All  crystals  which  have  been 
investigated  conform  to  this  principle.  (Ill)  Shared 
edges,  and  particularly  shared  faces,  decrease  the 
stability  of  a  co-ordinated  structure ;  the  effect  is 
large  for  cations  with  large  z  and  small  v,  and  is 
especially  large  when  r  approaches  the  lower  limit  of 
stability  of  the  polyhedron.  (IV)  In  a  crystal 
containing  different  cations  those  with  large  z  and 
small  v  tend  not  to  share  polyhedron  elements  with 
each  other.  (V)  The  number  of  essentially  different 
kinds  of  constituents  in  a  crystal  tends  to  be  small. 
A  method  of  estimating  any  distortion  which  may 


occur  in  crystals  is  also  given.  The  principles  are 
used  to  predict  the  structures  of  cyanite,  andalusite, 
and  silhmanite.  The  principles  require  that  no 
stable  basic  silicates  of  bivalent  metals  exist,  and  that 
in  aluminium  silicates  of  alkali  metals  there  should 
be  at  least  one  aluminium  ion  for  every  alkali  ion. 
The  structures  of  aluminium  silicates  of  bivalent 
metals  which  are  simplest  from  the  co-ordination 
point  of  view  are  shown  to  correspond  with  the 
formulae  ft  gAloSigO^  and  R  which 

include  the  garnets  and" beryl.  S.  *K.  Tweedy. 

Determination  of  parameters  in  crystal 
structure  by  means  of  Fourier  series.  W.  L. 
Bragg  (Proc.  Roy.  Soc.,  1929,  A,  123,  537 — 559).— 
Previous  work  on  the  Fourier  representation  of  the 
results  of  X-ray  analysis  is  discussed  (cf.  Allison  and 
Duane,  A.,  1925,  ii,  930 ;  Iiavighurst,  A.,  1926,  995). 
In  Iiavighurst5 s  calculations,  although  a  triple 
Fourier  series  in  x,  y}  z  is  used,  the  density  is  calculated 
only  for  a  series  of  points  along  a  chosen  line  in  a 
crystal.  The  present  paper  describes  more  extensive 
evaluations  of  the  series,  in  that  the  density  is  calcul¬ 
ated  for  values  of  two  variables.  The  values  of 
F(hkl)  are  measured  for  all  crystal  directions  round 
a  given  zone ;  e.y.,  if  the  zone  is  the  a  axis,  the  values 
of  F(0Jcl)  are  used.  A  Fourier  series  is  formed  in 
which  these  values  appear  as  coefficients,  the  variables 
being  the  co-ordinates  y  and  z.  Values  of  y  and  z 
are  taken  at  convenient  intervals  and  the  Fourier  series 
is  summed  for  every  pair  of  co-ordinates.  The  result 
is  a  table  of  figures  indicating  the  distribution  of 
scattering  matter  in  the  unit  cell,  as  projected  on  the 
face  (100),  This  is  done  for  the  a,  b,  and  c  axes  as 
zones  in  turn,  leading  to  projections  of  the  unit  cell 
on  the  (100),  (010),  and  (001)  faces.  The  projections 
enable  the  atomic  parameters  to  be  measured  and 
the  number  of  electrons  in  each  atom  to  be  counted. 
The  series  is  applied  to  the  crystal  diopside, 
(CaMgSi03)2,  which  has  already  been  analysed  by 
another  method  (Warren  and  Bragg,  Z.  Krist., 
1928,  69,  167),  and  the  two  sets  of  14  parameters, 
found  by  the  two  methods,  agree  to  within  0-5%. 
The  numbers  of  atomic  electrons  in  the  projections  are 
approximately  :  Ca  16*5,  Mg  12*5,  Si  11*5,  0  8*5—9. 
The  oxygen  does  not  appear  to  be  an  ion  0~2  with 
10  electrons.  The  groups  of  F  values  used  for  any 
projection  may  be  conveniently  described  as  the 
“  weights  ”  attached  to  a  network  of  points  on  a 
central  section  of  Ew7  aid’s  reciprocal  lattice  (Z.  Krist., 
1921,  56,  129).  L.  L.  Bircumshaw. 

Crystal  structure  of  gallium.  F.  M.  Jaegek, 
P.  Terrstra,  and  H.  G.  K.  Westenbrink  (Z. 
Krist,  1927,  66,  195—216;  Chem.  Zentr,  1928,  ii, 
2620). — Gallium,  m.  p.  30*2°,  on  rapid  crystallisation 
gives  bipyramidal  crystals ;  on  slow7  growth  they  tend 
to  be  tabular.  Crystals  obtained  from  the  super¬ 
cooled  liquid  were  ditetragonal-bipyramidal,  ct :  c= 
1*16753.  The  space-group  is  probably  D\ i\  the 
smallest  separation  of  two  gallium  atoms  is  2-56  A. 

A,  A.  Eldridge. 

Crystal  lattice  of  Fe4N.  R.  Brill  (Z.  Krist, 
1928,  68,  379—384;  Chem.  Zentr,  1928,  ii,  2621).— 
An  iron  catalyst  used  for  the  synthesis  of  ammonia 
and  containing  5%  N  was  cubic,  with  lattice  constant 
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3‘80A.  The  presence  of  the  compound  Fe4N  with 
I  mol,  in  the  unit  cell  is  postulated, 

A,  A,  Elbridge. 

X-Ray  study  of  the  binary  systems  of  iron  with 
phosphorus,  arsenic,  antimony,  and  bismuth. 
Q.  E Ago  (Z.  Krist.,  1928,  68,  470-472;  Ghom. 
Zentr,,  1928,  ii,  2620— 2621).— The  compound  Pe3P 
is  tetragonal  (sub-group  of  Oj),  body-centred,  with 
8  mols.  in  the  unit  cell.  The  symmetry  of  Fe2P  is  a 
sub-group  of  FeAs  has  a  rhombic  unit  cell. 

The  system  iron-antimony  forms  mixed  crystals 
between  63*5  and  65-5%  Sb.  FeSb2  is  rhombic ;  the 
unit  cell  contains  2  mols. :  space-group  apparently 
P12,  A.  A.  Elbridge, 

Atomic  distances  in  mixed  crystals  of  gold  and 
copper,  A.  E.  van  Arkel  and  J.  Basalt  (Z.  Krist., 

1928,  68,  475 — 476;  Chem.  Zentr.,  1928,  ii,  2621). — 
Values  for  a  complete  series,  the  members  varying  by 
10  at.-%,  are  tabulated.  The  differences  are  propor¬ 
tional  to  the  fifth  power  of  the  mixture  ratio. 

A.  A.  Elbridge. 

Arrangement  of  minute  crystals  in  electro- 
lytically  deposited  bismuth  and  antimony.  I,  II. 
H.  Bxrata  (Elec.  Rev.  Japan,  1928,  16,  651—656, 
781 — -767). — Small  current  densities  and  low  electro¬ 
lyte  concentrations  favour  regular  arrangement  of  the 
minute  crystals  of  bismuth.  The  orientation  of  the 
crystals  when  arranged  in  fibres  or  in  single  pointed 
crystals  was  examined.  Chemical  Abstracts. 

Crystal  form  of  boleite.  B.  Gossner  (Amer. 
Min.,  1928, 13,  580 — 582) . — Boleite  is  cubic,  a  15*6  A., 
with  32  mols.  in  the  unit  cell. 

Chemical  Abstracts. 

Atomic  spacing  in  gypsum.  S.  von  Friesen 
(2.  Physik,  1929,  54,  679 — 685). — Precision  measure¬ 
ments  of  the  grating  constant  for  gypsum  show  this  to 
be  independent  of  the  specimen. 

A.  B.  D.  Cassie. 

Structure  of  boracite.  J.  W.  Gruner  (Amer. 
J.  Sol,  1929,  [v],  17,  453— 460).— The  unit  cell  of 
boracite  is  a  base-centred  orthorhombic  prism, 
ao=b0=16*97  A.,  c0= 12*00  A. :  there  are  eight  mole¬ 
cules  to  the  unit  cell.  The  probable  formula  is 
Mg6Cl2B14026.  The  space-group  is  either  Cip  or 
(§»  the  former  being  the  more  probable. 

0.  W.  Gibby. 

Crystalline  hydrated  aluminium  hydroxide  of 
*on  BonsdorfL  II.  R.  Fricke  (Z.  anorg.  Chem., 

1929,  179,  287—292;  cl  A.,  1928,  1199),— The 

relatively  slight  differences  existing  between  the 
2*ray  diagrams  of  bayerite-a  and  bayerite-6  indicate 
tkt  the  latter  resembles  hydrargillifce  to  a  greater 
ejknt  than  does  the  former.  H,  F.  Gillbe. 

New  determination  of  the  lattice  constants  of 
CsCI,  and  BaF2.  E.  Brock,  I.  Oetebal,  and  A. 
riBsr  (Z,  physikal.  Chem.,  1929,  B,  3,  209—214).— 
lattice  constants  of  carefully  purified  samples  of 
tie  above  substances  were  determined  by  the  powder 
Method,  using  magnesium  oxide  and  silver  as  refer- 
e**ce  substances.  The  following  mean  values  of  a  were 
obtained:  KP  5*333,  GsCl  4-113,  and  BaF*  6-1841. 
Ae  corresponding  values  of  are  2-5283,  3*9905, 
and  48943,  and  of  <W  2*5053 ±0*0005,  3*9S8±0*004, 
aad  4893^0*009.  0.  J.  Walker. 


Crystal  structure  of  strontium.  A.  J.  King 
(Proc.  Nat.  Acad.  ScL,  1929, 15,  337 — 338). — A  more 
accurate  determination  by  means  of  powder  spectro¬ 
grams  (of.  Simon  and  Vohsen,  A.,  1928,  694)  confirmed 
a  face-centred  cubic  structure  and  gave  the  values 
6*0754-0*004  A.  for  the  unit  cube  edge,  4*295A.  for  the 
distance  between  strontium  atoms  and  dm i*  2-58. 

N.  M.  Bligh. 

Atomic  arrangement  in  the  silicates.  W.  L. 
Bragg  (Trans.  Faraday  Soc.,  1929,  25,  291 — 314). — 
A  general  survey  of  the  structures  of  silicates  analysed 
by  X-ray  methods  is  given.  Data  are  examined 
and  a  structure  is  illustrated  for  the  following  minerals: 
beryl,  phenaeite,  olivine,  monticellite,  norbergite, 
chondrodite,  liumite,  clinohumite,  zircon,  topaz, 
staurolite,  cyanite,  sillimanite,  mullite,  andalusite, 
and  diopside,  as  well  as  for  the  garnet  series.  A 
method  of  determining  the  position  of  atoms  by  means 
of  a  two-dimensional  Fourier  series  is  illustrated 
and  compared  with  a  method  based  on  calculated  and 
observed  strengths  of  diffraction.  The  nature  of  the 
Si04  group  and  the  general  features  of  silicate 
structures  are  summarised.  N.  M.  Bligh. 

Structure  of  the  AX4  group.  A.  M.  Taylor 
(Trans.  Faraday  Soe,,  1929, 25,  314 — 316). — Measure¬ 
ments  of  the  infra-red  spectra  of  some  substances  of 
the  AX4  type  are  tabulated,  and  it  is  shown  that 
generally  two  vibration  frequencies  are  present. 
Their  bearing  on  inter-atomic  forces  and  the  relations 
between  atoms  in  a  chemical  radical  is  discussed. 
Evidence  indicates  that  the  atoms  of  the  group  are 
linked  by  semi-polar  linkings.  Shared  electrons 
appear  to  be  more  effective  in  screening  the  oxygen 
atoms  than  in  screening  the  central  atom. 

N.  M.  Bligh. 

Fine  structure  of  felspars.  E.  Schiebold 
(Trans.  Faraday  Soc.,  1929,  25,  316 — 320). — X-Ray 
crystal  analysis  indicates  that  the  felspars  have 
similar  crystalline  structures.  Crystallographic  data 
for  various  felspars  are  tabulated,  and  the  monoelinic 
felspars  are  referred  to  a  four-fold  primary  base- 
centred  unit  from  which  is  deduced  a  double  primary 
unit  into  which  the  corresponding  unit  of  the  triclinic 
felspars  would  pass  by  a  simple  deformation.  The 
structures,  effects  of  replacements  of  different 
metallic  atoms,  and  pseudocubic  character  of  the 
substances  are  discussed  in  detail.  An  attempt  is 
made  to  deduce  details  of  the  atomic  arrangements 
in  felspars  from  radiograms.  N.  3VL  Bligh. 

Constitution  and  structure  of  ultramarine. 
F.  M.  Jaeger  (Trans.  Faraday  Soe,,  1929,  25,  320— 
345). — The  general  preparation  and  characteristics  of 
the  ultramarines  or  sodium  aluminosilicates  are 
described.  Some  substituents  are  replaceable,  as  in 
the  case  of  the  permutites,  and  investigations  are 
described  of  their  relations  with  certain  natural 
minerals  such  as  sodalite,  hauyene,  and  nosean, 
analogous  to  the  permutites.  The  results  of  the 
substitution  of  silver  in  silver  ultramarine  by  the 
alkali  metals  are  tabulated  and  plotted ;  tables  of 
powder-spectrogram  and  rotation-spectrogram  data 
are  given  for  a  number  of  ultramarines  and  related 
compounds,  and  deductions  therefrom  on  the  structure 
of  the  substances  are  made  and  discussed  in  detail. 
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The  causes  of  their  colours  is  also  considered.  It  is 
concluded  that  data  are  not  yet  sufficient  for  the 
structure  problem  to  be  finally  settled  and  that  much 
analytical  work  on  substitution  compounds  is 
necessary.  N.  M.  Blioh, 

X-Ray  diffraction  in  liquid  alloys  of  sodium 
and  potassium.  K.  Banerjee  (Indian  J.  Physics, 
1929,  3,  399 — M)S). — The  X-ray  diffraction  haloes 
produced  by  alloys  of  varying  compositions  were 
studied,  and  interpreted  with  the  help  of  the  theory 
of  X-ray  diffraction  in  liquids  and  aqueous  solutions. 
The  effect  is  found  to  be  additive  as  regards  that  due  to 
the  liquid  compound  Na2K  and  that  due  to  the 
excess  of  either  metal  dissolved  in  this  compound. 
The  halo  for  Na2K  indicates  that  the  atoms  of  this 
compound  are  placed  at  the  apices  of  a  triangle. 

N.  M.  Blioh. 

Corrosion  of  a  crystal  of  dolomite  by  an  active 
isotropic  liquid.  L,  Royer  (Conipt,  rend.,  1929, 
188,  1 303 — 1 305)  .—According  to  the  author's  de¬ 
ductions  (this  vol.,  631)  the  corrosion  of  a  dolomite 
crystal  by  an  inactive  organic  liquid  is  in  accord  w  ith 
the  existence  of  the  elements  of  symmetry  A only. 
Active  organic  acids,  however,  produce  effects  indie¬ 
ating  a  ternary  A3  axis  as  the  only  element  of 
symmetry  and  characterise  the  crystal  as  a  ternary 
tetartohedral.  It  is  concluded  that  although  the  true 
symmetry  of  dolomite  is  ternary  parahemihedral,  it 
may  assume  a  tetartohedral  form  in  an  active  medium. 

J,  Grant. 

Mechanical  model  of  an  asymmetric  carbon 
atom.  H.  G.  Tanner  (J.  Physical  Chem.,  1929,  33, 
755 — 759). — A  description  is  given  of  the  construction 
andfimetioning  of  amechanieal  model  of  an  asymmetric 
carbon  atom,  the  analogy  being  based  on  the  postulate 
that  electrodynamical  asymmetry  of  the  four  valency 
linkings  of  the  carbon  atom  is  responsible  for  optical 
activity.  Rotational  polarisation  can  be  imitated 
with  the  model  as  well  as  preferential  transmission 
of  one  of  two  species  of  circularly  polarised  waves. 

L.  S.  Theobald. 

Crystal  structure  of  solid  methane.  J.  0. 
McLennan  and  W.  G.  Plummer  (Phil.  Mag.,  1929, 
[vii],  7,  761— 764),— The  crystal  structure  of  solid 
methane  at  temperatures  between  —190°  and  —255° 
has  been  examined  by  the  X-ray  powder  method. 
The  results  indicate  the  occurrence  of  a  face-centred 
cube  of  edge  6*35  A.,  having  4  mols.  per  unit  cell. 
The  space-group  of  the  carbon  atoms  is  either  T2  or 
Ta2.  There  is  no  evidence  of  the  occurrence  of  a 
pyramidal  structure.  A.  E.  Mitchell, 

Hydrocarbon  model,  A.  Muller  (Trans, 
Faraday  Soc.,  1929,  25,  347 — 348). — A  model  is 
constructed  for  the  hydrocarbon  028H60  previously 
examined  (cf.  A.,  1928,  1176).  N.  M.  Blioh. 

Structure  of  the  carbon  chain  in  hydrocarbons 
Cn3EL>n.  J.  Henostenbeeg  (Z.  Krist,,  1928,  67, 
583—594;  Chem.  Zentr.,  1928,  ii,  2221).— Penta- 
triacontane  has  a  743,  b  (perpendicular)  4-971,; 
d  0-942,  whence  the  unit  cell  contains  2  mols.  The 
CH2  group  in  the  0  direction  occupies  1*27  A. 
Paraffins  of  high  mol,  wt.  yield  diagrams  due  to  a 
simple  CH2-lattice.  Assuming  rhombic  symmetry,  the 
space-group  is  probably  Ff.  Zigzag  chains,  in 


which  the  carbon  atoms  are  1*52  A.  apart,  are 
postulated,  A.  A.  Elbmdge. 

X-Ray  evidence  on  the  structure  of  the  benzene 
nucleus.  (Mrs.)  K.  Lonsdale  (Trans,  Faraday 
Soc.,  1929,  25,  352 — 366). — An  historical  survey  of 
X-ray  work  on  carbon,  benzene,  and  benzene  deriv¬ 
atives  is  given.  A  number  of  questions  on  the 
structure  and  size  of  the  benzene  nucleus  and  of  its 
component  atoms  are  listed,  and  it  is  shown  that  some 
of  these  have  been  partly  or  wholly  answered  by 
means  of  a  complete  crystalline  analysis  of  hexa- 
methylbenzene  (cf,  this  vol.,  17),  The  fate  of  the 
fourth  valency  linking  and  the  relationship  of  the 
aromatic  to  the  aliphatic  carbon  atom  are  discussed  in 
the  light  of  recent  theoretical  X-ray  work. 

N.  M,  Bligh, 

Structure  of  the  benzene  ring  in  bexamethyl- 
benzene.  (Miss)  K.  Lonsdale  (Proc.  Roy.  Soc., 
1929,  A,  123, 494—515). — One  of  the  chief  difficulties 
encountered  hitherto  in  the  study  of  the  benzene 
nucleus  has  been  that  the  unit  cell  of  the  various 
crystalline  derivatives  examined  invariably  contained 
more  than  one  molecule,  and  so  far  no  aromatic 
substance  has  had  a  simple  enough  structure  for  the 
positions  of  the  separate  atoms  to  be  found  without 
any  previous  hypotheses  as  to  the  shape  or  size  of  the 
molecule.  Hexamethylbenzene,  however,  avoids  this 
difficulty ;  the  unit  cell  is  triclinic  and  contains  one 
molecule  only.  The  prisms  have  been  examined  by 
the  ionisation  spectrometer  using  a  Coolidge  tube  with 
a  molybdenum  antieat  bode.  The  dimensions  of  the 
cell  are  &=9*0103d  =8*926,0=5*344  A, ;  a  =44*  27', 
(3=118°  43',  y=119°  34f ;  a  :  b  :  c=l*0095  : 1  :  0*5987. 
The  space-group  is  either  Cj1  or  C%\  the  molecule  being 
either  asymmetrical  or  centro-symmetrical ;  probably 
the  latter,  on  analogy  with  benzene,  hexachloro* 
benzene,  and  hexabromobenzene.  The  crystal  is 
easily  deformed  by  slipping  about  any  of  the  crystallo¬ 
graphic  axes.  The  structure  factors  have  been  calcul¬ 
ated  for  a  large  number  of  planes  from  the  observed 
intensities  and  are  found  to  obey  the  following  rules : 
(1)  the  factors  in  the  [001]  zone  repeat  themselves 
closely  throughout  the  series  of  planes  (100)- — >(010), 
(010) — >(110),  and  (110) — >(100).  This  clearly 
indicates  a  hexagonal  arrangement  of  atoms  in  the 
[001]  zone.  (2)  The  factors  are  almost  Independent 
of  the  last  index  l}  which  shows  that  the  carbon 
atoms  at  least  must  all  lie  within  0*1  A.  of  the  (001) 
cleavage  plane.  It  is  deduced  from  the  relative 
values  of  the  factors  that  a  unique  structure  can  be 
assigned  to  the  molecule,  which  exists  in  the  crystal  as 
a  separate  entity  and  has  a  hexagonal  form.  Thus  the 
X-ray  evidence  supplies  a  definite  proof  that  the 
chemist’s  conception  of  the  benzene  ring  is  a  true 
representation  of  the  facts.  The  puckered  or 
“  diamond  ”  type  of  ring  and  the  more  compact  model 
proposed  by  Morse  (A.,  1928,  222)  are  shown  to  be 
wholly  inadmissible.  Only  a  plane  ring  can  account 
both  qualitatively  and  quantitatively  for  the  hexa¬ 
gonal  structure  of  the  [001]  zone,  for  the  lack  of 
dependence  on  l,  and  for  the  relative  values  of  the 
structure  factors  observed  for  (001)  and  a  large  number 
of  other  planes.  The  diameter  of  the  aromatic 
carbon  atom  is  142±0*03  A,,  i.e„  the  ring  is  similar 
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jn  structure  and  in  dimensions  to  that  occurring  in 
graphite.  Three  of  the  valencies  of  the  aromatic 
carbon  atom  are  co-planar,  the  ring  itself  and  all  the 
side-chain  carbon  atoms  lying  in  one  plane.  The 
methyl  group  does  not  scatter  like  a  single  atom,  but 
in  scattering  power  is  heavily  weighted  at  the  end 
nearer  to  the  benzene  ring.  L.  L.  Bibcumshaw. 

Crystal  class  of  pentaerythritoL  E.  Ernst  (Z. 
Krist.,  1028,  68,  139 — 151;  Chem.  Zentr.,  1928,  ii, 
2221).— The  class  has  not  yet  been  determined, 
despite  detailed  morphological  and  optical  investig¬ 
ations#  A.  A.  Elbridge « 

Laurie  acid,  R.  Brill  and  K.  H.  Meyer  (Z. 
Krist.,  1928,  67,  570—582 ;  Chem.  Zentr.,  1928,  ii, 
2221). — The  unit  cell,  in  which  a  9*76  and  b  4*98  A. 
are  at  a  right  angle ;  d  27 *o  A. ;  sin.  £  0*750,  whence 
the  c  axis  is  36*9  A.,  contains  four  molecules,  since 
1=1*020.  The  space-group  is  or  A  spiral 
structure  of  the  chain  is  not  possible ;  the  crystal 
contains  bi-molecules  with  the  like  ends  one  against 

another.  A.  A.  Elbridge. 

Long  spacings  of  fatty  acids.  S.  H.  Piper 
{Trans.  Faraday  Hoc.,  1929,  25,  348— 351).— Although 
the  method  is  of  limited  scope,  an  X-ray  investigation 
of  long-chain  compounds  can  be  made  by  measuring 
the  spacings  and  intensities  of  reflexion  from  a  set 
of  widely-spaced  planes  which  are  characteristic  of 
the  length  of  the  chain.  Some  equimolar  mixtures  of 
acids  having  odd  and  even  numbers  of  carbon,  atoms 
give  photographs  similar  to  those  from  pure  acids, 
and  sometimes  have  the  spacings  of  pure  acids.  These 
mixtures  both  in  spacings  and  m.  p.  show  alterations 
resembling  those  of  the  pure  odd  and  even  acids. 

H.  M.  Bligh. 

Nature  of  dextrin,  gelatin,  and  sodium  oleate 
solutions  as  revealed  by  X-ray  diffraction,  P. 
Krishnamurti  (Indian  J.  Physics,  1929,  3,  307 — 
329). — An  extension  of  previous  work  (cf.  this  vol., 
236)  to  colloidal  solutions.  Dextrin  and  gelatin  gave 
patterns  similar  to  those  of  the  sugars,  and  in  dilute 
solutions  both  gave  rise  to  gaseous  scattering  from 
which  the  mol.  wts.  were  calculated  as  approximately 
800  and  3000,  respectively.  Sodium,  oleate  showed  a 
separate  ring  just  below  the  wrater  ring,  of  approxim¬ 
ately  the  same  size  as  for  the  powder,  explained  as  due 
to  large  groups  of  molecules.  The  powder  patterns 
of  gelatin  and  starch  also  showed,  at  very  small  angles 
i  fairly  intense  ring  not  previously  observed. 

N.  M.  Bligh. 

X-Ray  diffraction  in  liquid  mixtures.  P. 
Krishnamurti  (Indian  J.  Physics,  1929,  3,  331 — 
355;  cf.  preceding  abstract).— The  pattern  for  a 
mixture  was,  in  general,  found  not  to  be  a  super- 
position  of  those  due  to  its  components.  For  phenol, 
trimethylcarbinol,  and  piperidine  the  rings  due  to  the 
tm  components  exist  separately  in  the  mixture 
pattern;  for  glycerol,  ethyl  alcohol,  and  lactic  acid 
only  one  ring  is  observed,  the  water  ring  having 
contracted  and  the  liquid  ring  expanded.  For 
pyridine  solutions  the  pyridine  ring  has  expanded 
slightly,  the  water  ring  being  unchanged.  Butyric 
acid  solutions  gave  only  one  broad  ring.  The  last 
t*Q  liquids  thus  form  a  transition  between  the 
previous  two  groups,  the  difference  between  which  is 


suggested  as  being  due  to  the  difference  in  theattraetive 
forces  between  similar  and  dissimilar  molecules  in  the 
mixtures.  In  the  case  of  non-aqueous  systems,  a 
mixture  of  methyl  salicylate  and  o-nitrobenzaldehyde 
gave  a  pattern  almost  the  same  as  that  for  either 
liquid,  results  being  similar  for  aniline  and  cyclo¬ 
hexane.  In  the  case  of  cyclohexane  and  methyl 
salicylate  a  different  pattern  was  given  for  the 
mixture.  N.  M.  Bligh. 

X-Ray  diffraction  in  liquids  of  the  terpene 
series.  V.  I.  Vaidyanathak  (Indian  J.  Physics, 
1929,  3,  371— 389).— Using  Cu radiations,  the 
haloes  of  21  liquids  were  examined,  and  the  results 
explained  on  the  assumption  that  the  X-ray  diffraction 
peaks  in  liquids  occur  at  wave-lengths  corresponding 
with  the  mean  molecular  distances  between  them. 
In  some  cases  a  less  distinct  inner  halo  was  observed. 
The  molecular  diameters  obtained  were,  for  the  long- 
chain  olefinic  terpenes,  geraniol,  linalol,  rhodinol, 
citral,  and  citronellal  4*95  A. ;  for  terpineol,  5*08  A. ; 
for  menthone,  carvone,  and  thujone,  5*35  A. ;  for 
the  cyclic  C10H16  terpenes,  terpinene,  d~limonene, 
d(i)-limonene,d-a-phellandrene,sylvestrene,camphene, 
and  d-  and  Z-pinene,  values  increasing  from  5*44  to 
6*02 A.;  for  the  sesquiterpenes,  cadinene,  inene, 
caryophyll ene,  and  cedrene,  7  A.,  approximately. 
The  last  four  showed  an  exterior  diffuse  halo.  The 
values  were  in  general  found  to  increase  gradually 
and  to  be  approximately  constant  in  each  class. 
Densities  were  calculated.  N.  M.  Bligil 

Magnetostriction  and  the  phenomena  of  the 
Curie  point.  R.  H.  Fowler  and  P.  Karitza  (Proc, 
Roy.  Soc.,  1929,  A,  124,  1 — 15). — Magnetostriction 
must  be  related  to  the  change  of  length  at  the  Curie 
point  in  exactly  the  same  way  as  Weiss’s  thermo- 
magnetic  effects  are  related  to  the  change  of  specific 
heat  at  the  Curie  point.  From  a  revision  of  Heisen¬ 
berg’s  calculation  of  the  partition  function  for  a 
magnetised  crystal  (A.,  1928,  1300),  and  a  theoretical 
examination  of  the  size  of  the  crystal  as  a  function  of 
the  magnetisation,  it  is  shown  that  the  phenomena 
of  the  Curie  point  and  magnetostriction  will  both  fit 
satisfactorily  into  Heisenberg’s  theory.  An  explan¬ 
ation  is  suggested  for  the  origin  of  these  changes  of 
sign.  L.  L.  Biroumshaw. 

Role  of  conductivity  electrons  in  ferromagnet¬ 
ism.  J.  Dorfman  and  R.  Jaanus  (Z.  Physik,  1929, 
54,  277— 288).— An  investigation  is  made  (cf.  this 
vol,,  127)  of  the  position  of  the  elementary  magnet 
in  the  case  of  metallic  nickel.  It  may  be  either  the 
electron  bound  to  the  positive  ion  of  the  metal  or  the 
"  free  ”  conductivity  electron.  At  the  Curie  point 
the  jump  of  the  specific  heat  of  the  conductivity 
electron  is  only  slightly  greater  than  the  corresponding 
change,  per  atom,  of  the  metal.  Hence  the  electron 
bound  to  the  positive  metallic  ion  plays  no  important 
part  in  ferromagnetic  processes,  the  seat  of  the 
elementary  magnet  being  the  conductivity  electron. 

G.  E.  Wentworth. 

Role  of  conductivity  electrons  in  ferromagnet¬ 
ism.  J.  Dorfman  and  I.  Kikoin  (Z.  Physik,  1929, 
54,  289 — 296;  cf.  preceding  abstract). — The  fact 
that  the  conductivity  electron  plays  the  part  of  the 
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elementary  magnet  in  ferromagnetic  processes  has 
led  to  the  possibility  of  calculation  of  the  magnetic 
spin  moment  of  the  conductivity  electron,  which  is 
found,  within  an  accuracy  of  5%,  to  be  a  Bohr 
magneton.  G.  E,  Wentworth. 

Hall  effect  in  very  intense  magnetic  fields, 
A.  Mazzari  (Xuovo  Cim.,  192S.  5,  215 — 223;  Ciiem, 
Zentr.,  1928,  ii  2226—2227). 

Paramagnetic  susceptibility  of  quinquevalent 
vanadium  ion.  N.  Perrakis  (Amer.  Electrochem. 
Soc.,  May,  1929.  Advance  copy,  5  pp.). — The  para¬ 
magnetic  susceptibilities  of  ammonium  and  sodium 
vanadates  and  of  two  forms  of  vanadium  pentoxide 
are  independent  of  temperature  over  the  range  17— 
77°.  To  the  molar  susceptibilities  of  these  com¬ 
pounds  estimated  corrections  for  the  diamagnetism 
of  the  rest  of  the  molecule  are  applied,  and  the  mean 
value  of  44xl(H  is  obtained  for  the  susceptibility 
of  the  quinquevalent  vanadium  ion.  The  difference 
between  this  value  and  data  for  metallic  vanadium 
obtained  by  Honda  and  by  Owen  is  discussed. 

H,  J,  T.  Ellxxghaai, 

Magnetic  moment  of  the  complex  ions  of  the 
iron  group.  P.  Weiss  (Arner.  Electrochem.  Soc., 
May,  1929.  Advance  copy,  4  pp,). — The  magnetic 
moments  of  the  simple  ions  of  the  iron  group,  with 
minor  exceptions,  depend  only  on  the  number  of 
electrons  in  the  ion,  in  accordance  with  KossePs 
displacement  law,  but  for  complex  ions  containing 
these  metals  the  magnetic  moment  is  either  equal  to 
that  of  the  normal  ion  of  the  same  valency  or  to 
that  of  a  normal  ion  the  effective  atomic  number  of 
which  is  greater  by  4  units.  The  significance  of  this 
relation  is  discussed.  H.  J.  T.  Ellxxqham. 

Two  Curie  points,  ferromagnetic  and  para¬ 
magnetic  .  R.  Forrer  (Compt.  rend.,  1929,  188, 
1242—1244). — A  study  of  the  thermal  variation  of 
an  almost  rectangular  hysteresis  cycle  of  nickel  shows 
that  the  two  Curie  points  determine  two  differ¬ 
ent  coexistent  regions,  a  hysteresis  region  extending 
to  the  paramagnetic  Curie  point,  and  a  region  of 
spontaneous  orientation  below  the  ferromagnetic 
point.  The  former  point  is  always  higher  than  the 
latter  by  about  15—40°.  Ferromagnetism  can  exist 
only  below  both  points,  whilst  paramagnetism  is 
limited  solely  by  the  upper.  J.  Grant. 

Magnetic  properties  of  iron  sesqnioxide  and 
some  ferrites  above  their  Curie  point ;  conserv¬ 
ation  of  the  paramagnetism  constant  in  these 
compounds,  (Mite.)  A.  Serres  (Compt.  rend., 
1929,  188,  1239 — 1241). — The  mean  value  of  28*17  x 
10-V*  (error  0*3%)  was  obtained  for  the  susceptibility 
of  iron  at  700—750°  from  measurements  on  pure 
ferrous  and  ferric  oxide,  and  the  fact  that  this  value 
falls  between  the  extreme  values  obtained  by  other 
workers  for  y-i ron  indicates  that  the  paramagnetism 
of  the  latter  is  conserved  in  combination.  The 
reciprocal  of  the  susceptibility  of  magnesium,  copper, 
lead,  and  nickel  ferrites  corrected  for  the  paramagnet¬ 
ism  of  the  sesqirioxide  (%  1573  X 1 (H)  Is  a  linear  function 
of  temperature  up  to  750°,  but  slight  changes  in 
direction  of  the  lines  in  all  cases  except  that  of  lead 
confirm  the  hypothesis  of  the  superposition  of  a 


constant-  and  variable  paramagnetic  constant  (c£. 
Forestier  and  Giaudrcm,  A.,  1927,  11). 

J.  Grant. 

Ferromagnetic  properties  of  ferrites.  (Mite.) 
S.  Veil  (Compt.  rend.,  1929, 1SS,  1293 — 1294). — The 
author's  experiments  (this  vol.,  248)  on  the  precipita¬ 
tion  of  a  ferric  salt  by  sodium  hydroxide  in  the  presence 
of  a  bivalent  salt  of  the  same  anion  ha  ve  been  extended 
to  copper,  and  the  same  results  obtained  in  the  cold. 
If,  however,  the  hydroxides  were  suspended  in  warm 
water  they  changed  from  para-  to  fexro-magnotio. 
although  when  iron  was  replaced  by  nickel  or  "cobalt 
the  differences  between  the  relative  coefficients  of 
magnetisation  of  the  calcined  precipitates  prepared 
in  the  cold  and  in  the  warm  were  far  less  marked, 

J.  Grant, 

Variation  of  the  piezo-electric  constant  of 
quartz  with  temperature,  A.  Axbreiv,  Y. 
Freedericksz,  and  I.  Kazarstrvskt  (Z.  Physik 
1929,  54,  477 — 4S3). — The  piezo-electric  modulus. 
rfn,  of  quartz  between  15°  and  500°  has  been  measured 
by  the  method  of  electrical  oscillations.  The  modulus, 
djlf  depends  only  slightly  on  temperature,  a  result 
which  is  at  variance  with  that  obtained  by  the 
electrostatic  method.  Piezo-electric  oscillations  hara 
been  observed  up  to  575°.  W.  E.  Dowkxx. 

Atomic  theory  of  f  err  o  -magnetism.  X. 
Akulov  (Z.  Physik,  1929,  54,  5S2— 587),— Theor¬ 
etical.  W.  E.  Dowxrt. 

Electromagnetic  theory  of  Maxwell-Lorentz 
and  the  molecular  diffusion  of  light.  J,  Cabaxxss 
and  Y*  Rocard  (J.  Phys.  Radium,  1929,  [vi]f  10, 
52 — 7 1 ) . — Theoretical.  A  study  of  the  undulatoay 
and  quantum  theories  of  light  with  special  reference 
to  the  Raman  effect.  J,  L.  Buchu. 

Magnetostriction  in  bismuth.  E.  yak  Joe. 
(Bull.  Acad,  roy.  Belg.,  1928,  [v],  15,  148 — 149)—  A 
claim  for  priority  against  Schulze  (cf.  A.,  1928, 
1314).  F.  L.  Ushhl 

Law  of  magnetisation  of  solid  crystals. 
Resolution  of  the  Faraday  effect  into  two  effects 
of  different  origin.  Diamagnetic  and  para¬ 
magnetic  rotation  of  the  plane  of  polarisation. 
J,  Becquerel  and  W,  J.  de  Haas  (Proc,  K.  Akad. 
Wetenseh.  Amsterdam,  1929,  32,  536 — 549).— 

Measurements  have  been  made  at  very  low  tem¬ 
peratures  (about  2°  Abs.)  of  the  variation  of  the 
magnetic  rotatory  power  with  intensity  of  the  field. 
The  law  governing  the  relationship  between  rotation 
and  field  intensity,  which  below  about  4*2°  Abs.  is 
no  longer  linear,  is  independent  of  the  wave-length, 
and  its  significance  for  molecular  physics  is  discussed. 

H.  F.  Gillbe. 

Coercivity  and  mechanical  hardness.  A. 
Kussmakk  and  B.  Scharnow  (Z,  Physik,  1929, 
54,  1—15) —Experiments  are  described  to  show 
that,  m  a  number  of  alloys  of  the  metals  iron  and 
nickel  with  aluminium,  copper,  and  chromium,  no 
simple  relationship  can  be  traced  between  coercivity 
and  mechanical  hardness.  R.  W.  Lukt. 

Theory  of  the  plasticity  of  metals.  H.  Sh6ji 
(Bull.  Inst.  Phys.  Chem.  Res.,  Japan,  1929,  8. 
180 — 186). — In  a  previous  paper  the  plasticity,  -P, 
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of  a  metal  was  shown  to  be  represented  by  P— 
(1  [ic0}(dvfdw),  where  dvjdvj  is  the  final  velocity  of 
elongation  per  unit  length,  caused  by  a  load  t*?0 
exceeding  the  elastic  limit.  It  is  now  proposed  that 
dvjdw  and  tr0  represent  two  different  constants  of 
plasticity,  and  the  values  of  plasticity  for  a  number 
of  metals  are  recalculated  using  the  previous  data. 

CJ,  J.  Smithells. 

Dehydration  of  benzene.  J.  X  Manley  (Mature, 
1029,  123,  907). — Determinations  of  the  refractivity 
of  benzene  in  the  presence  of  phosphorus  pentoxide 
during  about  6  months  were  plotted  against  the 
time;  the  resulting  curve  consists  of  two  distinct 
smooth  portions  having  different  directional  values. 
It  is  concluded  that  the  first  limb  represents  the  rate 
of  removal  of  mechanically  admixed  water,  whilst 
the  second  measures  the  rate  of  withdrawal  of  water 
in  actual  combination  with  benzene.  It  thus  appears 
that  benzene  forms  one  or  more  hydrates,  a  view 
which  is  supported  by  the  observation  that  the 
specific  volume  of  benzene  in  the  presence  of  phos¬ 
phorus  pentoxide  depends  on  the  temperature  to 
which  the  benzene  has  been  exposed  immediately, 
before  the  determination  is  carried  out.  Within 
certain  limits  of  temperature  the  drying  power  of 
anhydrous  benzene  is  greater  than  that  of  phosphorus 
pentoxide.  A.  A.  Eldridge. 

Physical  properties  of  platinum,  A.  T.  Gri¬ 
goriev  (Z.  anorg.  Chem.,  1929,  178,  213—218). — See 
A,  1928,  Oil. 

Determination  of  mol.  wts.  in  the  vapour  state 
from  vapour -pressure  and  evaporation  data. 
E.  W.  Washburn  (U.S.  Bur.  Stand.  Res.  Pap.,  1929, 
No.  53). — The  determination  of  the  vapour  pressure 
of  a  substance  by  measuring  the  amount  required  to 
saturate,  by  aspiration,  a  known  volume  of  an  indiffer¬ 
ent  gas,  is  chiefly  open  to  error  in  the  measurement 
of  the  gas  volumes,  quantities  which  have  large 
temperature  coefficients.  By  using  a  reference  sub¬ 
stance  of  known  mol.  wt.  the  measurement  of  these 
gas  volumes  is  eliminated.  The  possible  errors  due 
to  pressure,  temperature,  and  saturation  measure¬ 
ments  are  considered.  F.  J.  Welkins. 

Electrical  conductance  method  for  determining 
liquefaction  temperatures  of  solids.  E.  W. 
Washburn  and  E.  R.  Smith  (Bur.  Stand.  J.  Res., 
1929, 2,  787— 791).— When  a  solid  or  mixture  of  solids 
behaves  as  an  electrical  insulator  below  its  in.  p.,  but 
conducts  as  soon  as  the  liquid  phase  appears,  it  will  he 
easy  to  determine  this  temperature  by  noting  where 
the  change  in  conductance  occurs.  The  method  will 
be  especially  useful  where  only  a  small  quantity  of  the 
substance  is  available,  and  will  be  trustworthy  where 
other  methods  fail.  The  apparatus  and  method  used 
are  described.  The  eutectic  temperatures  of  several 
substances  were  found.  The  transition  temperature 
of  Xa2S04,10H20 — >Na2S04  was  found  to  be  32*33° 
•.usually  accepted  value,  32*384°),  and  of 

NaoCr04)10H20 — >Na2Cr04,6H20, 

19*51°  (usually  accepted  value,  i 9*525°). 

A.  J,  Mee. 

Temperature-conductivity  curves  of  solid 
salts.  II.  Halides  of  potassium  and  thallium,, 
T.  E.  Phipps  and  E.  G.  Partridge  (J.  Amer.  Chem. 


Soc.,  1929,  51,  1331 — 1345). — The  conductivities, 
of  solid  potassium  and  thallium  halides  have  been 
investigated.  Log  x  is  a  linear  function  of  1/T, 
although  for  the  potassium  salts  the  graph  is  two 
intersecting  straight  lines  (cf.  Phipps  and  others,  A., 
1926,  231).  The  graph  for  thallous  iodide  is  also 
two  straight  lines,  relatively  slightly  inclined,  owing 
to  a  change  of  crystal  form.  In  polar  lattices  only 
the  positive  ion  conducts  at  lower  temperatures ; 
both  ions  conduct  at  high  temperatures  (cf.  A.,  1928, 
1192).  The  “  heats  of  liberation,”  H,  of  the  ions  are 
calculated  from  the  graphs ;  they  represent  the 
minimum  energy  an  ion  must  possess  in  order  to  be 
able  to  partake  in  the  conduction  process.  H  for 
the  potassium  ion  exceeds  that  for  the  sodium  ion 
in  the  same  halide  salt;  the  values  for  thallium  are 
smaller  than  those  for  sodium  except  in  the  iodide. 
In  the  sodium  and  potassium  halides,  H  appears  to 
be  proportional  to  the  m.  p.  of  the  salts. 

S.  K.  Tweedy. 

Table  of  electrochemical  equivalents.  G.  A. 
Roush  (Amer.  Electrochem.  Soc.,  May,  1929.  Ad¬ 
vance  copy,  11  pp.). — Electrochemical  equivalents  of 
the  elements  calculated  on  the  basis  of  the  1929 
at.  wts.  and  expressed  in  mg.  per  coulomb,  g.  per 
amp. -hr.,  lb,  per  amp. -hr.,  and  the  corresponding 
reciprocals,  are  tabulated.  H.  J.  T.  Ellingham. 

Experiments  on  the  conductivity  of  ionic 
crystals.  Effect  of  tempering,  treatment  with 
water,  and  plasticising.  F.  Quittner  and  A. 
Smekal  (Z.  physikal.  Chem.,  1929,  B,  3,  162 — 165). 
— The  results  of  experiments  on  the  conductivity  of 
ionic  crystals  are  summarised  and  discussed.  The 
dependence  of  conductivity  phenomena  on  the  loose 
structure  of  the  crystal  is  shown.  The  effect  of 
heating  the  crystals  at  400°,  and  then  cooling,  is 
described;  conductivity  is  increased  by  this  treat¬ 
ment.  By  treating  the  crystals  with  water,  there  is 
still  an  effect  on  the  conductivity  even  after  they 
have  been  carefully  dried.  The  inner  structure  of 
the  crystal  must  therefore  be  altered  by  this  treat¬ 
ment.  Experiments  on  the  plastic  deformation  of 
crystals  were  first  carried  out  with  natural  sylvine. 
The  resulting  effect  on  the  conductivity  can  be 
a-scribed  to  changes  in  the  structure  of  the  crystal,  a 
fact  which  can  be  verified  independently  by  coloration 
experiments  with  the  radiation  from  radium. 

A.  J.  Mee. 

Intensity  gauge  for  supersonic  radiation  in 
liquids.  W.  T.  Richards  (Proe.  Nat.  Acad.  Sci., 
1929,  15,  310 — 314) . — High  -frequency  sound  waves 
of  high  intensity  have  been  applied  to  chemical 
phenomena  (cf.  Richards  and  Loomis,  A.,  1928, 
141).  The  difficulties  of  absolute  intensity  measure¬ 
ments  are  discussed,  and  a  gauge  of  the  ear-trumpet 
type  which  is  capable  of  giving  reproducible  values  is 
described.  N.  M.  Bligh. 

TransmissiMHty  of  thin  metal  foils  for  long¬ 
wave  infra-red  radiation,  and  their  electrical 
conductivity.  H.  Murmann  (Z.  Physik,  1929,  54, 
741 — 760). — A  formula  for  the  transmissibllity  of 
plane  parallel  metallic  plates  for  long-wave  infra¬ 
red  radiation  is  derived  from  Maxwell's  theory. 
According  to  this  formula  the  transmissibllity  should 
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be  independent  of  the  wave-length  and  dependent 
onlv  on  the  product  of  the  thickness  and  electrical 
conductivity  of  the  foil.  Experiments  were  carried 
out  to  test  this.  The  transmissibilities  relative  to 
a  plain  celluloid  sheet  in  the  spectral  range 
0.7—108  *4  were  determined.  It  is  shown  that  in 
agreement  with  the  theory  the  transmissibility  is 
independent  of  wave-length.  In  order  to  test  its 
dependence  on  thickness  and  electrical  conductivity 
the  resistances  of  the  foils  were  determined.  The 
transmissibility  was  found  to  be  dependent  on  the 
product  of  thickness  and  electrical  conductivity. 
For  antimony  and  silver,  two  modifications  with 
different  conductivities  were  shown  to  exist. 

A.  J.  Mee. 

Results  of  the  wave-mechanics  calculation  of 
the  temperature  relationship  of  the  electrical 
resistance  of  pure  metals.  6.  Bokelius  (Z. 
Physik,  1929,  54,  806 — 810). — By  applying  work  on 
X-rays  to  the  scattering  of  de  Broglie  waves,  formulas 
for  the  effect  of  temperature  on  the  resistance  of  pure 
metals  have  been  derived  by  Houston  (A.,  1928, 
695),  Frenkel  and  Mirolubov  (A.,  1928,  933),  and 
Bloch  (this  voL,  247),  Without  entering  very  far 
into  the  theory  and  underlying  assumptions,  a  critical 
examination  of  these  formulas  is  made.  None  agrees 
entirely  with  the  experimental  results.  The  best 
equation  put  forward  to  connect  temperature  with 
the  resistance  of  pure  metals  was  the  empirical 
formula  of  Gruneisen  (Physikal.  Z,,  1918,  19,  282), 
For  low  temperatures  this  gives  the  resistances  pro¬ 
portional  to  T4,  where  T  is  the  absolute  temperature. 
Houston  gives  the  resistance  proportional  to  5P2,  and 
Frenkel  and  Mirolubov,  and  Bloch  give  it  propor¬ 
tional  to  T73.  Actually  Gruneisen’s  formula  deviates 
from  the  truth  at  lowest  temperatures.  A.  J,  Mee, 

Optical  characters  of  copper  halides.  M, 
Haase  (Z,  Exist.,  1928,  68,  82—86;  Ohem.  Zentr., 
1928,  ii,  2329). — The  refractive  indices  of  cuprous 
chloride,  bromide,  and  iodide  between  535  and  700  \ux 
have  been  measured,  and  the  molecular  volumes  and 
molecular  refractions  for  the  D-line  determined. 
Values  increase  regularly  from  chloride  to  iodide. 

A.  A.  Eldeidge. 

Optical  properties  of  some  salts  of  gluconic 
acid.  G,  L.  Keenan  and  S.  M.  Wbxsbbrg  (J.  Physical 
Chem.,  1929,  33,  791 — 794).— Optical  data  for  the 
gluconates  of  ammonium,  potassium,  sodium,  barium, 
and  lead,  and  for  the  gluconic  y -lactone  are  recorded 
together  with  the  interference  figures  and  values  of 
2E.  The  double  refraction  is  strong,  except  in  the 
case  of  the  lead  salt,  which  is  only  moderate. 

L.  8.  Theobald. 

B.  p.  of  magnesium,  calcium,  strontium, 
barium,  and  lithium.  H.  Hartmann  and  R. 
Schneider  (Z.  anorg.  Chem.,  1929,  180,  275—283; 
cf.  Ruff  and  Hartmann,  A.,  1924,  ii,  481). — The 
b.  p.  of  the  above  metals  have  been  determined  at 
various  pressures  by  direct  measurement  of  the  tem¬ 
perature  of  the  condensing  metallic  vapour,  From 
the  temperature-pressure  diagram  the  following 
values  are  obtained  for  the  b.  p.  at  760  mm,  :  magnes¬ 
ium  1380^5°,  calcium  1712±5°,  strontium  1639 ±5°, 
barium  1810±10%  and  lithium  1609d:5t\  From 


these  values  the  heat  of  evaporation,  conventional 
chemical  constant,  TroutoiPs  constant,  and  critical 
temperature  are  calculated.  The  irregular  sequence 
of  the  b.  p.  in  the  alkaline  earth-metal  series  corre¬ 
sponds  with  the  irregular  variations  of  the  crystal 
structure  of  these  metals.  O.  J.  Walker. 

[Specific  heats  of]  solid  elements.  W. 

(Z.  anorg.  Chem.,  1929, 180,  2S4 — 2S6). — The  entropy 
at  the  ordinary  temperature  (£)  and  the  specific 
heat  (s)  of  solid  elements  satisfy  the  relationship 
Ssi~k%  where  k  is  about  5.  Since  a  similar  relation¬ 
ship,  SLi=k\  holds  for  the  heat  of  evaporation  per 
g.  (£),  the  expression  (L/s)l = constant  can  be  derived. 

0.  J,  Walker, 

Thermochemical  studies  in  the  acetylene 
series.  P.  Lanbrieu  and  F.  Baylocq  (Bull.  Soc. 
ehim.,  1929,  [ivj,  45,  217—225;  ef.  A.,  1914,  ii,  36), 
— The  heats  of  combustion  of  n -amyl acetylene  and 
n-hexylacetvlene  have  been  determined  by  "improved 
methods  (A.,  1923,  ii,  535 ;  1925,  427)  with  the 
object  of  obtaining  an  accurate  value  for  the  heat 
of  saturation  of  the  acetylenic  linking.  The  follow¬ 
ing  constants  are  given  :  n-amylacetylene,  b.  p,  99— 
100°/763  mm.,  m.  p.  —81  to  — SQ°,  d%Q' 7505,  0-7338, 

1*4086 ;  ?i~hexylacetylene ,  b.  p,  124 — 125°/763  nun., 
in.  p.  —SO  to  -79°,  dl  0*7667,  dm  0-7470,  14171 

Although  the  pressure  of  oxygen  in  the  bomb  some¬ 
times  reached  45  kg. /cm.2,  combustion  was  never 
complete,  and  a  correction  was  applied  for  the  residual 
carbon  (less  than  2  mg.).  The  molecular  heats  of 
combustion  at  constant  volume  (Qv)  and  constant 
pressure  (Q„)  are  :  n-amylaeetylene,  Qv  1092  kg.-eak, 
Qp  1093*5  kg.-eals. ;  n-hexylacetylene,  Qv  1243*5  kg.- 
cals.,  QP  1245*5  kg.-eals*  The  heats  of  saturation, 
obtained  by  using  the  accepted  data  for  %-heptene 
and  n-octane,  are  respectively  58*8  kg.-eals*  and  58*7 
kg.-eals.  F.  L.  Usher. 

M.  p.  of  palladium.  C.  0.  Fairchild,  W.  B* 
Hoover,  and  M.  F.  Peters  (Bur.  Stand.  J.  Kes., 
1929,  2,  931— 962).— The  m.  p.  of  palladium  has  been 
determined  by  measuring  with  art  optical  pyrometer 
the  ratio  of  brightness  of  the  red  light  (X=625S  A.) 
emitted  by  black  bodies  at  the  m.  p.  of  palladium 
and  gold,  respectively.  The  crucible  method  was 
shown  to  be  more  trustworthy  than  the  wire  method. 
The  result  obtained  by  the  crucible  method,  when 
substituted  in  Wien's  or  Planck’s  equation,  gives  the 
m.  p.  of  palladium  as  1556*6°  with  an  uncertainty 
of  1°.  In  the  computations  Cz  was  taken  as  1432 
cm.  deg.  and  the  m.  p.  of  gold  as  1063°.  The  aver¬ 
age  of  this  result  and  those  of  six  previous  determin¬ 
ations  is  1553°:f:0*7o.  The  uncertainty  in  C2  is 
estimated  as  0*002,  and  in  the  m.  p.  of  gold  as  0  5°; 
it  is  concluded  that  the  uncertainty  in  the  value  of 
the  m.  p.  of  palladium  on  the  centigrade  thermo¬ 
dynamic  scale  is  approximately  2°.  If  1063°  is  the 
m.  p.  of  gold,  the  m.  p,  of  palladium  is  1553°. 

W.  E.  Downey. 

Entropy  of  gases  in  irreversible  processes.  D. 
Enskog  (Z,  Physik,  1929,  54,  498— 504)  —Mathe¬ 
matical.  W.  E.  Downey. 

Coefficient  of  cubical  expansion  of  liquids  and 
critical  temperature,  V.  N.  Thatte  (Phil.  Mag., 
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1929,  [to],  7,  8S7 — 891), — In  the  application  of  van 
der  WaaIsJ  equation  to  the  liquid  state  it  is  assumed 
that  the  term  ajv2  is  large  compared  with  the  external 
pressure  p,  t.e.f  a[v2^RT ({v—h).  It  is  also  assumed 
that  the  ratio  of  the  volume  of  the  liquid  occupied 
by  the  molecules  to  the  total  volume  of  the  liquid  is 
practically  constant  for  liquids  under  the  ordinary 
temperatures  and  pressures ;  hence,  taking  IjR  as 
proportional  to  the  critical  temperature  Tc  the 
coefficient  of  cubical  expansion  of  the  liquid  C— 

1  }{kTc—2T).  h  has  been  found  from  the  known 
values  of  C  and  Tc  for  a  number  of  liquids  to  be  2*5. 
The  equation  is  similar  to  that  deduced  by  Davies 
(A.,  1912,  ii,  426)  from  Mathias's  law  and  Guldberg’s 
density  calculations,  but  the  results  obtained  from  it 
are  in  closer  agreement  with  the  accepted  values. 

A.  E.  Mitchell. 

Vaporisation  under  the  influence  of  an  electric 
field.  E.  H.  Greibach  {Physical  Rev.,  192®,  [ii], 
33.  844 — 850). — The  effect  of  a  non-uniform  electric 
field  on  the  vaporisation  of  a  solid  is  shown  to  consist 
in  a  minute  increase  in  the  heat  of  vaporisation  and  a 
decrease  in  the  rate  of  evaporation.  In  the  case  of  a 
metal  filament,  expressions  are  obtained  for  the 
density  of  the  saturated  vapour,  the  increase  of  heat 
of  vaporisation,  and  the  ratio  of  apparent  to  normal 
rate  of  evaporation.  Comparison  of  the  last  result 
with  experimental  data  is  inconclusive. 

N.  M.  Bligh. 

Heat  of  decomposition  of  azoimide.  W,  A. 
Both  and  F.  Muller  (Ber.,  1929,  62,  [j?],  1188 — 
1194). — Attempts  are  described  to  deduce  the  heat 
of  decomposition  of  homogeneous  liquid  azoimide  by 
subtracting  from  the  heats  of  combustion  of  phenyl 
azide  and  ethyl  azidoacetate  the  “  heat  values  ”  of 
the  inset  groups  C6H4  and  CH*002Et.  The  minimal 
value  of  67  kg.-cal.  is  thus  obtained,  whereas  53  kg.- 
ca!.  is  calculated  from  Berthelofc’s  observations  for  * 
dilute  solution.  Ethyl  azidoacetate  burns  quantit¬ 
atively  and  the  heat  of  combustion  is  independent 
of  the  age  (4511 — 4512  g.-cal./g.),  whereas  phenyl 
azide  almost  always  yields  a  certain  amount  of  soot 
and  its  heat  of  combustion  diminishes  with  age  so 
regularly  that  the  value  for  the  fresh  material  can  be 
calculated  by  extrapolation.  The  heat  of  formation 
of  phenyl  azide  is  about  70  kg.-cal.  more  negative 
than  that  of  benzene,  whereas  that  of  ethyl  azido¬ 
acetate  is  about  77  kg.-cal.  smaller  than  that  of 
ethyl  acetate. 

The  production  of  unusually  large  quantities  of 
nitric  acid  during  the  combustion  of  azido-  and  diazo- 
compounds  is  discussed  from  the  point  of  view  of 
energy.  A  primary  elimination  of  2NZ  from  2  mols. 
ol  azido-compound  would  liberate  more  than  twice 
as  much  heat  as  is  required  for  the  fission  of  the 
quantity  of  nitrogen  and  oxygen  into  atoms  from 
*Mch  the  observed  excess  of  nitric  acid  could  be 
produced.  H.  Wren. 

Thermal  expansion  of  tantalum.  P.  Hidnert 
(Bur.  Stand.  J.  Res,,  1929,  2,  887— 896),— Three 
samples  of  worked  and  annealed  tantalum  have  been 
examined  over  the  range  —198°  and  +500°.  Worked 
tantalum  was  found  to  expand  to  practically  the  same 
degree  as  annealed  tantalum.  Between  20°  and  500°  the 


expansion  may  be  expressed  by  the  equation  Lt— 
J*[  I  -  (B^+O-OOOOaajKH].  The  coefficient  In¬ 
creases  slightly  with  rise  of  temperature, 

W.  E,  Downey. 

Heat  capacity  of  hydrogen  iodide  from  15° 
Abs.  to  its  b.  p.  and  its  heat  of  vaporisation. 
Entropy  from  spectroscopic  data.  W.  F. 

Giauqpe  and  R.  Wiebe  (J.  Amer.  Ohem.  Soe.,  1929, 
51,  1441 — 1449) . — Experiments  previously  described 
(A.,  1928,  228,  1083)  are  repeated  with  hydrogen 
iodide.  As  in.  the  case  of  hydrogen  bromide,  two 
regions  of  high  heat  capacity  occur  in  the  solid  state, 
apparently  due  to  internal  molecular  transitions. 
The  molal  heat  of  fusion  is  686*3  g.-cal.  at  the  m.  p. 
(222*31°  Abs.)  and  that  of  evaporation,  4724  g.-cal. 
at  the  b.  p.  (237-75°  Abs.).  The  “  observed  55  molal 
entropy  at  the  b.  p.  is  47*8  g.-cal./l0,  in  agreement 
with  the  value  calculated  from  spectroscopic  data. 

S.  K.  Tweedy. 

Critical  temperature  measurements  on  carbon 
dioxide  in  small  capillaries*  EC.  T.  Kennedy 
(J.  Amer.  Ohem*  Soe.,  1929,  51,  1360— 1366).— The 
critical  temperatures  of  carbon  dioxide  as  measured 
in  capillary  tubes  of  varying  diameter  down  to 
0*004  mm.  is  30*96°,  independent  of  the  size  of  the 
tube*  S.  K.  Tweedy. 

Time  variation  of  thermodynamic  processes. 
N-  VON  Raschevsky  (Z.  Physik,  1929,  54,  736— 
737)*— Thermodynamics  deals  with  a  system  the 
processes  of  which  do  not  vary  with  time.  The 
progress  of  entropy  and  free  energy  near  this  equi¬ 
librium  state  is  followed  formally,  by  tiro  differential 
equations.  A.  B.  I).  Cassie. 

Thermodynamics  of  solutions.  V.  Fisher  (Z. 
Physik,  1929,  54,  715 — 723).— A  general  equation 
satisfied  by  usual  thermodynamical  parameters  speci¬ 
fying  a  solution  is  deduced  from  equality  of  the 
thermodynamic  potential  for  the  pure  solute  and  for 
the  solute  in  solution.  Appropriate  simplifying 
assumptions  give,  (i)  the  law  of  partial  pressure  for 
a  gaseous  mixture,  (ii)  van  T  Hoff’s  laws  and  other 
equations  for  dilute  liquid  solutions,  (ii)  is  applied 
to  solutions  of  sucrose  and  calcium  ferroeyanide  in 
water.  A,  B.  D.  Cassie. 

Semi-empirical  vapour-pressure  formula.  V. 
Kirejev  (Z.  Elektroehem.,  1929,  35,  217 — 220). — 1 The 
author  has  derived  the  formula  (a(l*10— t)/t )dr— 
(l—-jn)dKf  in  which  a=A^/J?2'§(l*10— t§)  (77= abso¬ 
lute  temperature,  Tt— critical  temperature,  T&=b.  p., 
P=pressure,  Pc—  critical  pressure,  L&= latent  heat  of 
vaporisation  at  T^t  and  ^^TjTc  and  -=PjPc)  con¬ 
necting  vapour  pressures,  greater  than  about  0*3 
atm.,  over  a  range  of  temperatures  up  to  t=0*85. 
A  method  of  evaluating  the  integration  constant  of 
the  expression  in  its  integrated  form,  together  with 
tables  of  appropriate  data,  are  given.  The  expres¬ 
sion  is  based  on :  (i)  the  Clausius-Clapeyron 

equation,  (ii)  a  vapour-pressure  formula  obtained  by 
Nernst  (“  Theoretisehe  Chemie,”  8 — 10  ed.,  p.  313), 
and  (iii)  an  empirical  formula  which  the  author 
has  found  to  connect  the  change  in  the  heat  of  vapor¬ 
isation  with  that  of  temperature. 

EL  T.  S.  Britton. 
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Shrinkage  of  glass  threads  during  heating.  I. 
Sawai  and  Y.  Ueda  (Z.  anorg,  Chem.,  1929,  180, 
287—303;  ef.  A.,  1928,  1085),— Using  a  soda-lime 
glass,  measurements  have  been  made  of  the  changes 
in  length  on  heating  of  glass  threads  of  various 
diameters  between  0*031  and  0*316  mm.  As  in  the 
case  of  lead  borate  glasses,  a  contraction  was  found 
to  occur  at  two  temperatures.  The  first  shrinkage 
disappears,  however,  by  a  preliminary  heating  at 
500°.  The  temperature  at  which  shrinkage  com¬ 
mences  is  greatly  dependent  on  the  diameter  of  the 
thread,  the  load  placed  on  it,  and  the  rate  of  heating. 
From  the  shrinkage  measurements  the  surface  tension 
and  viscosity  of  the  glass  thread  can  be  calculated. 
The  theoretical  significance  of  the  shrinkage  tem¬ 
perature  is  discussed,  O.  J.  Walker. 

Determination  of  internal  friction  of  metals, 
especially  mercury.  F.  Satjerwald  and  W. 
Radeckbr  (Z.  Physik,  1929,  54,  844— 847).— A 
number  of  experimental  results  are  cited  on  the 
basis  of  which  it  is  concluded  that  the  values  for  the 
internal  friction  of  mercury  previously  obtained  must 
be  correct  within  experimental  error.  A  slip  of  an}” 
large  dimensions  cannot  occur  at  the  walls  of  the 
vessel.  The  value  of  the  Hagenbach  correction  is 
discussed.  A,  J,  Mee. 

Gaseous  effusion  at  high  temperatures.  F.  R. 
Bichowsky  and  C.  W,  Wilson  (Physical  Rev,,  1929, 
[ii],  33,  851 — 859).' — A  method  of  investigating  the 
effusion  of  gases  through  a  small  orifice  is  described, 
and  applied  to  helium  for  the  range  of  temperature 
1000 — 2100°  Abs„,  and  of  pressure  0*2 — 0*8  mm. 
The  kinetics  of  the  problem  is  discussed.  The  effusion 
was  found  to  follow  KnudseiTs  formula.  Correcting 
for  viscosity  and  slip  effects,  the  pressure  varies  with 
the  absolute  temperature  when  the  rate  of  flow  is 
constant.  The  apparatus  thus  serves  as  a  gas 
thermometer.  Experiments  with  hydrogen  at  high 
temperatures  were  inconclusive  owing  to  the  presence 
of  atomic  hydrogen.  N.  M.  Rligh. 

Azeotropisra  in  binary  systems  containing  an 
acid.  M.  Lecat  (Ann.  Soc.  Sei.  Bruxelles,  1929,  49, 
B,  ii,  28 — 47). — Azeotropic  data  already  published 
for  binary  systems  containing  one  acid  component 
are  grouped  systematically  and  reviewed.  The 
general  conclusion  is  that  the  azeotropic  lowering,  8, 
for  a  given  difference  A  between  the  b,  p,  of  the 
components,  diminishes  rapidly  with  increasing  mol. 
wt-  of  the  acid,  the  degree  of  molecular  association 
varying  inversely  with  the  mol.  wt.  For  formic  acid 
mixtures,  the  azeotropic  lowering  satisfies  the  equation 
S— 20 — 0-589A+ 0-0045A2— 0‘0000024A8 ;  for  acetic 
acid,  the  equation  becomes  8=10 — 0*61  A4~(M)134A2~~ 
0*00011A3.  For  propionic,  butyric,  and  isovaleric 
acids  one  equation  is  approximately  valid,  viz., 
8=7 — 0*562A+0*0185A2+0*000233A3.  The  curves  for 
benzoic  and  phenylacetic  acids  lie  between  those  for 
acetic  and  propionic  acid;  80  for  A=0)  is  about 
8*7.  H.  F,  Gtllbe. 

Binary  azeotropes.  XIII.  M.  Lecat  (Ann.  Soc. 
Sei.  Bruxelles,  1929,  49,  B,  ii,  17 — 27 ;  cf.  this  vol., 
255), — A  further  list  is  given  of  167  positive  azeo¬ 
tropes,  21  eutectics,  and  2  negative  azeotropes, 


together  with  10  euzeotropes  having  approximately 
rectilinear  isobars,  29  with  isobars  convex  to  the 
concentration  axis,  8  with  concave  isobars,  and  14 
other  azeotropes.  H.  F.  Gillie. 

Alloys  of  gold  and  platinum.  A.  T.  Grig  oust 
(Z.  anorg.  Ghem.,  1929,  178,  97— 107).— See  A. 

1928,  955, 

X-Ray  study  of  the  internal  transformation  of 
silver-zinc  alloys.  A,  Roux  and  J,  Cournot 
(Compt.  rend.,  1929,  188,  1399— 1401).— The  X-ray 
spectrum  (A.,  1928,  851)  of  an  annealed  silver-zinc 
alloy  (30*23%  Zn)  is  formed  by  juxtaposition  of  the 
spectra  of  the  constituents,  whilst  that  of  the  tempered 
alloy  has  characteristics  only  of  the  principal  con¬ 
stituent.  Deformation  may  be  due  to  precipitation 
of  the  minor  constituent.  The  authors'  micrographic 
observations  and  general  theory  of  tempering  and 
recovery  (toe.  tit.)  are  confirmed.  J,  Grant. 

Critical  solution  temperature  phenomena  in 
the  ternary  system  phenol-thymol-water.  (Miss) 
K.  W.  Wilcox  and  C.  R.  Bailey  (J.  Physical  Chem.} 

1929,  33,  705 — 708) . — The  ternary  system  phenol- 
thymol-water  has  been  investigated  at  15°,  65°, 
200%  and  250°,  and  the  ternary  diagram  is  reproduced. 
At  250°,  the  curve  obtained  is  a  critical  saturation 
curve  typical  of  the  addition  of  a  third  substance 
soluble  in  one  only  of  the  partly  miscible  liquids; 
at  120%  the  curve  is  of  the  type  characteristic  of  the 
addition  of  a  substance  soluble  to  a  considerable 
extent  in  both  liquids.  Thus,  at  high  temperatures 
phenol  reduces  the  solubility  of  thymol  in  water, 
and  at  low  temperatures  increases  it.  At  the  ordinary 
temperature,  a  mixture  of  equal  weights  of  wafer 
and  thymol  can  be  rendered  homogeneous  by  the 
addition  of  nearly  twice  the  weight  of  phenol. 

L.  S.  Theobald. 

Solubility  of  silicon  in  hydrofluoric  acid.  0. 
Bedel  (Compt.  rend.,  1929,  188,  1255 — 1257). — 
Solutions  of  silicon  (89 — 96%)  containing  silica,  traces 
of  iron  and  aluminium,  zinc,  lead,  silver,  or  magnesium 
in  hydrofluoric  acid  of  concentration  corresponding 
with  HF,2Ho0  were  concentrated  by  evaporation. 
The  rate  of  dissolution  rises  to  a  maximum  (1-26%/hr.) 
when  the  concentration  of  acid  is  14%  and  then 
decreases  to  a  minimum  (0*3 %/hr.)  for  40%  acid, 
after  which  it  again  increases.  It  is  independent  of 
the  size  of  the  particles  and  is  far  greater  for  silicon 
crystallised  from  silver  than  for  that  obtained  by 
other  methods.  J.  Grant, 

Conditions  of  solubility  of  silicon  in  hydro¬ 
fluoric  acid.  C.  Bedel  (Compt.  rend.,  1929,  188, 
1294 — 1296 ;  cf.  preceding  abstract). — The  solubility 
of  silicon  in  hydrofluoric  acid  is  increased  in  the 
presence  of  oxidising  agents  .  (including  air)  and  is 
influenced  by  the  E.M.F,  between  the  silicon  and 
metallic  impurities.  In  30%  acid  silicon  is  electro¬ 
negative  to  platinum,  silver,  and  copper,  and  electro¬ 
positive  to  lead,  iron,  zinc,  magnesium,  and  aluminium. 

J.  Grant. 

Life  history  of  adsorbed  atoms  and  ions.  J.  A. 
Becker  (Amer,  Eleetroohem.  Soc.,  May,  1929. 
Advance  copy.  21  pp-)* — The  condition  of  adsorbed 
atoms  and  ions  is  discussed  in  the  light  of  recent 
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experimental  work  (cf.  A.,  1926,  988;  1928,  1303). 
From  the  way  in  which  the  electron  work  function  of 
a  surface  is  altered  by  adsorbed  particles  it  is  possible 
to  calculate  tko  ratio  of  adsorbed  ions  to  adsorbed 
atoms,  The  fields  due  to  adsorbed  ions  can  exert 
appreciable  forces  on  other  adsorbed  ions  or  atoms 
at  distances  of  10  or  more  atomic  diameters,  so  that 
the  possibility  of  evaporation  of  an  adsorbed  particle 
is  greatly  affected  by  the  presence  of  neighbouring 
particles.  Within  a  certain  range  of  temperature 
the  adsorbed  particles  migrate  over  the  surface  as  a 
two-dimensional  gas  and  may  move  over  distances  of 
several  thousand  atom  diameters  before  evaporating. 

H,  J.  T,  Ellingham. 

Sorption  of  gases  by  minerals.  I.  Henlandite 
and  chabazsite.  J.  Sameshima  (Bull.  Chem.  Soc. 
Japan,  1929,  4,  96— 103).— Henlandite  dehydrated 
at  350°  absorbs  ammonia  fairly  rapidly  at  25°,  the 
total  amount  taken  up  being  approximately  equivalent 
to  the  water  lost  on  dehydration ;  ethylene  and  carbon 
dioxide  are  not  appreciably  absorbed.  Dehydrated 
chabaziie  takes  up  carbon  dioxide  and  ammonia  very 
rapidly,  and  ethylene  rather  slowly.  R.  Cuthill. 

Adsorption  [in  gases].  II.  W.  Kalberer  and  C. 
Schuster  (Z.  physikal.  Chem.,  1929,  A,  141, 270—296 ; 
cf.  this  vol.,  132). — The  heats  of  adsorption  of  vari¬ 
ous  gases  (argon,  carbon  dioxide,  nitrogen,  ethylene) 
by  silicic  acid  gels  have  been  measured  directly  and 
compared  with  those  deduced  from  the  adsorption 
isotherms,  from  which  information  can  also  be 
obtained  regarding  the  magnitude  and  properties  of 
the  adsorbing  surface.  In  particular  the  steep  rise 
of  the  first  part  of  the  carbon  dioxide  isotherm 
points  to  inhomogeneity  of  the  surface,  i.e.,  to  “  active 
centres/*  and  evidence  is  adduced  in  favour  of  con¬ 
densation  in  fine  capillaries.  A  close  connexion  is 
shown  to  exist  between  the  heat  of  adsorption  and  the 
volume  of  the  adsorbed  layer,  expressed  as  the  product 
of  the  area  of  the  adsorbing  surface  and  the  mean 
amplitude  of  vibration  of  the  adsorbed  molecules  at 
right  angles  to  the  surface ;  this  volume  (Adsorptions- 
mum)  increases  as  the  heat  of  adsorption  decreases. 
The  surface  structure  of  silicic  acid  gel  is  in  an  ex¬ 
tremely  labile  condition  unless  it  has  been  strongly 
heated,  and  its  area  is  approximately  106  cm.2  per 
g.  From  an  examination  of  the  isotherms  it  is  shown 
that  the  differential  heat  of  adsorption  should  increase 
with  fall  of  temperature,  and  this  has  been  confirmed 
experimentally  for  carbon  dioxide  at  high  pressures, 
where  the  surface  is  not  so  labile.  The  heat  of 
adsorption  increases  with  increasing  surface  density  of 
the  adsorbed  molecules,  and  is  largely  dependent  on 
the  previous  history  (heating,  progressive  extraction 
of  gas,  etc.)  of  the  absorbent,  particularly  at  low 
pressures.  F.  L,  Usher. 

Adsorption  of  water,  ethyl  alcohol,  ethyl 
acetate,  and  acetic  acid  vapours  by  tungstic  and 
zirconium  oxides  ;  bearing  on  heterogeneous 
catalysis.  J.  N.  Pearce  and  Mh  J.  Rice  (J. 
Physical  Chem.,  1929,  33,  692— 704).— A  continuation 
of  previous  work  (A.,  1925,  ii,  381}  in  which  thoria  and 
alumina  were  the  adsorbents.  Comparison  with  the 
present  results,  obtained  at  99*4°,  shows  that  for  unit 
volume  of  adsorbent  the  adsorption  of  water  vapour 


decreases  in  the  order  thorium,  aluminium,  tungsten, 
and  zirconium  oxides,  which  is  also  the  order  of  the 
dehydrating  power  of  these  oxides  towards  alcohol. 
With  ethyl  acetate  tho  order  is  reversed.  It  is 
inferred  that  in  catalysed  esterification  the  vapours  of 
alcohol  and  acetic  acid  must  be  adsorbed  simultane¬ 
ously  and  that  the  catalytic  effect  increases  as  the 
adsorbing  power  for  water  vapour  decreases. 

L.  S.  Theobald. 

Adsorption  from  aqueous  solutions  by  silica* 
F.  E.  Bartell  and  Y.  Fu  (J.  Physical  Chem.,  1929, 
33,  676— 687).— The  adsorption  of  various  organic 
and  inorganic  acids,  bases,  and  salts  from  aqueous 
solution  by  pure  dehydratod  silica,  prepared  from 
silicon  tetrachloride  by  the  method  of  Ebler  and 
Fellner  (A.,  1911,  ii,  723),  has  been  investigated* 
Inorganic  bases  aro  preferentially  adsorbed  in  the 
order  lithium  >  sodium  >  potassium  >  ammonium 
hydroxides,  the  order  being  the  same  as  that  of  the 
hydration  of  ions  and  being  due  probably  to  the 
hydrophilic  nature  of  silica.  Th©  commoner  in¬ 
organic  acids  are  not  adsorbed,  but  organic  acids  are 
slightly  adsorbed  in  amounts  which  decrease  as  a 
homologous  series  is  ascended,  e.g.,  formic > acetic > 
propionic > butyric  acids.  The  greatest  adsorption  is 
obtained  with  salicylic  and  benzoic  acids.  The 
adsorption  from  aqueous  salt  solutions  is  hydrolytic, 
the  base  being  adsorbed  in  all  cases,  and  with  the 
sodium  salts  of  organic  acids  adsorption  increases  as 
an  homologous  series  is  ascended.  An  equilibrium 
exists  between  the  base  adsorbed  and  the  acid  in 
solution,  the  extent  of  the  former  being  controlled 
by  tho  hydrogen-ion  concentration  of  the  solution. 
This  probably  accounts  for  the  greater  adsorption  of 
salts  of  organic  acids  than  of  inorganic  salts.  Data 
for  the  adsorption  of  benzoic  acid  by  silica  from 
solutions  in  carbon  tetrachloride  and  benzene  support 
the  conclusion  of  Patrick  and  Jones  (A.,  1925,  ii,  193) 
that  greater  adsorption  corresponds  with  lower 
solubility  of  the  solute  adsorbed  in  the  solvent.  The 
degree  of  adsorption  is  also  influenced  by  solid- 
liquid  interfacial  tension  relationships,  greater 
adsorption  being  obtained  with  the  solvent  which 
has  the  lower  adhesion  tension  with  the  adsorbent 
(cf.  A.,  1923,  ii,  464).  L,  S.  Theobald. 

Adsorption  of  electrolytes  by  crystal  faces* 
(Mlle.)  L.  de  Brotjokere  (Bull.  Acad.  roy.  Belg., 
1928,  [v],  15,  170—184 ;  cf.  A.,  1928,  831).— Experi¬ 
ments  on  the  .adsorption  of  chlorides  by  crystalline 
barium  sulphate  have  been  extended  to  cadmium, 
mercuric,  lead,  and  lanthanum  chlorides  and  previous 
results  have  been  confirmed.  The  same  results  are 
obtained  from  whichever  side  the  equilibrium  is 
approached  and  whatever  the  analytical  methods 
employed,  and  they  aro  quite  reproducible.  Anions 
and  cations  are  adsorbed  in  equivalent  amounts. 
Comparison  of  the  adsorption  isotherms  shows  that 
the  valency  of  the  cation  is  unimportant,  but  that  at 
saturation  the  isotherms  are  in  the  order  of  decreasing 
at.  wt,  of  the  cation.  The  isotherms  agree  with 
Freundlich’s  formula  at  low  concentrations  only.  No 
analogy  between  the  coagulation  of  colloidal  solutions 
by  electrolytes  and  the  adsorption  of  electrolytes  by 
crystal  surfaces  is  apparent.  Calculations  of  the 
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quantity  of  electrolyte  adsorbed  per  unit  surface  at 
saturation  support  the  idea  of  a  film  of  unimolecular 
thickness  on  the  crystal,  F.  L.  Usher, 

Adsorption  phenomena  of  silver  iodide,  II. 
A.  Obrutscheva  (Bioehom,  Z.,  1.920,  207,  25 — 
27;  ef,  A,?  1927,  617). — Further  experiments  show 
that  the  position  of  the  point  of  maximum  adsorption 
depends,  not  only  on  the  nature  of  the  adsorbent  and 
of  the  adsorbed  substance,  but  also  on  the  concentra¬ 
tion  of  the  solution  of  the  latter,  The  theoretical 
treatment  previously  given  requires  to  be  modified  in 
view  of  the  greater  complexity  now  found  to  exist 
in  the  process.  W.  McCartney. 

Electric  charge  of  [solid]  silver  iodide  in 
saturated  solutions  of  silver  iodide.  E.  Lange 
and  P.  W.  Crane  (Z.  physikal.  Chem.,  1929,  A,  141, 
225 — 248). — It  is  shown  on  thermodynamical  grounds 
that  a  preferential  adsorption  of  iodide  ions  is  to  be 
expected  when  solid  silver  iodide  is  in  contact  with  its 
saturated  aqueous  solution.  Measurements  of  the 
electrokinetic  potential  of  silver  iodide  have  been 
made  with  a  differential  endosmometer  in  which,  by 
using  a  P.D.  varying  from  600  to  8000  volts,  separate 
determinations  could  be  completed  in  30  sec.  When 
the  precipitate  was  formed  from  solutions  containing 
excess  of  silver  ions  the  potential  was  at  first  always 
more  positive  than  when  iodine  ions  were  in  excess, 
but  after  80  washings  the  difference  was  reduced  to 
1  millivolt,  whence  it  is  inferred  that  no  difference 
would  be  found  in  a  perfectly  washed  precipitate. 
The  electrokinetic  potential  of  the  substance  in  its 
saturated  solution  is  —0*004  ±0*001  volt  at  20°. 
Figures  are  given  showing  the  variation  of  this 
potential  with  concentration  of  silver  ion.  The 
isoelectric  point  lies  at  a  concentration  of  about 
4  X  l(HAF-silver  nitrate,  above  which  the  potential 
becomes  positive.  Similar  measurements  with  silver 
bromide  in  its  saturated  solution  gave  a  value  of 
—0*0015  volt.  The  negative  potential  of  the  solid 
against  its  own  solution  is  considered  to  be  due  to 
adsorption  of  the  halogen  ion,  the  stronger  adsorption 
of  iodine  compared  with  bromine  ions  being  ascribed 
to  its  greater  deformability.  Peculiarities  in  the 
behaviour  of  silver  iodide,  such  as  the  unequal 
stabilising  power  of  silver  and  iodine  ions,  and  the 
ready  formation  of  complex  anions,  receive  a  simple 
explanation  in  the  displacement  of  the  isoelectric 
point  to  the  silver  side  of  the  equivalence  point. 

F.  L.  Usher. 

Significance  of  the  adsorption  of  ions  by  colloid 
particles  in  coagulation  by  electrolytes.  H. 
Fretjnblich,  K.  Joachimsohn,  and  G.  Ettisck 
(Z.  physikal.  Chom.,  1929,  A,  141,  249— 269).— The 
connexion  between  ionic  adsorption  and  coagulation 
is  shown  to  be  less  simple  than  was  assumed  in 
Freundlich’s  original  theory.  According  to  this  the 
coagulation  values  for  different  ions  correspond  with 
their  adsorption  measured  in  equivalents,  and  the 
observed  discrepancies  cannot  be  ascribed  to  experi¬ 
mental  errors.  A  new  series  of  experiments  with 
definitely  hydrophobic  sols  (arsenious  sulphide,  gold) 
is  described,  in  which  the  coagulation  values  for  ions 
of  different  valency  have  been  redetermined.  The 
amounts  of  different  cations  adsorbed  at  this  point 


have  been  determined  by  sensitive  potentiomotric 
and  colorimetric  methods  and  found  to  be  not  only 
not  equivalent,  but  even  of  different  orders  of  magni¬ 
tude.  It  is  considered  that  the  space  distribution  of 
ions  round  a  colloidal  particle  is  very  specific  and  that 
the  thickness  of  the  double  layer  varies  considerably; 
e.g.,  with  colloidal  gold  the  area  occupied  by  electrolyte 
in  the  case  of  powerful  ions  with  a  small  coagulation 
value  is  less  than  the  total  surface  area  of  the  gold  and 
there  is  no  ground  for  assuming  a  double  layer  thicker 
than  unimolecular,  whereas  in  the  case  of  univalent 
ions  the  area  is  much  greater  and  the  adsorption  layer 
consequently  thicker.  It  is  suggested  that  the  lower¬ 
ing  of  the  electrokinetic  potential  to  a  critical  value 
need  not  be  effected  by  adsorption  of  equivalent 
amounts  of  the  oppositely  charged  ion,  but  may 
depend  on  the  distribution  of  cations  and  anions  on  the 
surface  of  the  particles.  The  amounts  of  hydrogen 
ion  displaced  wiien  different  cations  are  adsorbed  have 
been  measured  and  found  to  be  of  the  same  order  of 
magnitude  for  all.  It  is  confirmed  that  the  coagul¬ 
ation  value  for  univalent  ions  rises  with  dilution  of  the 
sol.  The  quantities  of  different  cations  adsorbed  at 
the  coagulation  concentration  by  arsenious  sulphide, 
in  milli- equivalents  per  g.,  are  :  Na*  5*80,  H*  4*28, 
Ba"  0*21,  Zn*  1*50,  NT  1*22,  In"  0*56,  Fe  "  0*37, 
Th"“  0*27,  “  neufuehsin  ”  0*08,  methylene-blue  0*13. 

F.  L.  Usher. 

Capillarity.  XI.  Diffusion  and  concentration 
alterations  in  capillaries.  K.  Sckultze  (Kolloich 
Z.,  1929,  48,  15— 25).— The  difficulties  and  sources  of 
error  in  the  measurement  of  the  rise  of  salt  solutions 
in  capillaries  of  different  dimensions  are  discussed. 

E.  S.  Hedges. 

Drop-weight  method  for  the  measurement  of 
surface  tension.  A.  Ferguson  (J.  Sci.  Instr., 
1929,  8,  163—167). — -A  discussion  of  the  equation 
mg  2r.ry  used  by  Quincke  in  the  absolute  deter¬ 
mination  of  surface  tension  by  the  drop-weight 
method.  Edwards’  work  (B,,  1929,  400)  is  criticised. 

C.  W.  Gebby. 

Measurement  of  the  interfacial  tension  of  oils. 
J.  C.  Edwards  (J.  Sci.  Instr.,  1929,  6,  167 — 168).— 
A  reply  to  Ferguson  (of.  preceding  abstract). 

CL  W.  Gibby. 

Change  in  the  surface  tension  of  some  solutions 
of  univalent  chlorides  with  time.  E.  O.  Sbitz 
(Ann.  Physik,  1929,  [v],  1,  1099— 1108)- — Klein- 
mann’s  technique  (A.,  1926,  900)  has  been  applied  to 
potassium,  lithium,  and  hydrogen  chlorides.  ^  The 
alkali  chlorides  show  with  increasing  concentration  a 
linear  increase  in  the  static  surface  tension  at  constant 
temperature,  whilst  the  acid  exhibits  a  linear  decrease 
in  the  surface  tension  %.  In  both  cases  the  change  of 
a  with  the  temperature  is  —0*015  per  degree.  The 
effect  of  time  is  given  by  the  relation  >&*** 

Sa  being  the  excess  over  the  static  value  at  any  time, 
Aa  that  at  £= 0,  and  1/a  being  the  time  occupied 
for  Sot  to  fall  to  the  eih  part.  Taking  1  fa  as  t,  it  is 
found  that  t0/t  (t0  being  the  value  for  pure  water) 
shows  a  variation  with  concentration  which  is  almost 
exactly  in  agreement  with  the  variation  of  the  Kohl- 
rausch  degree  of  dissociation  A/A^.  This  applies 
to  the  alkali  salts  at  constant  temperature,  but  not  to 
hydrogen  chloride  in  which  t  and  t0  are  not  very 
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different).  As  the  temperature  rises,  the  concentration 
being  constant  v  decreases  linearly.  The  temper- 
afcure  coefficient  of  —d~jx  varies  from  0*017  (hydrogen 
chloride)  to  0*027  (lithium  chloride). 

R.  A.  Morton, 

Kinetic  phenomena  at  metallic  surfaces.  G. 
von  Hevesy  and  M.  Biltx  (Z.  physikaL  Ghent,, 
1929,  R,  3,  271 — 281). — If  a  metal  is  dipped  into  a 
solution  containing  ions  of  the  metal  there  is  a  transfer 
between  the  ions  in  the  solution  and  the  atoms  of  the 
metal.  The  transfer  effect  can  be  followed  by  a  radio¬ 
active  method.  The  kinetics  of  the  change  are 
investigated,  the  metals  being  both  in  the  massive 
and  the  colloidal  form.  In  the  first  instance  the 
transfer  between  massive  lead  and  lead  ions  was 
investigated,  in  one  case  active  load  foil  and  inactive 
lead  ions  being  used,  and  in  the  second  inactive 
lead  foil  and  active  ions.  The  transfer  is  practically 
the  same  for  both  methods.  The  transfer  between 
colloidal  lead  and  lead  ions  was  then  determined. 
With  lead  sols  there  is  no  reversibility.  In  this  case 
there  is  a  considerable  adsorption  of  lead  ions  on  the 
colloidal  particles.  The  velocity  of  transfer  between 
adsorbed  ions  and  ions  in  the  solution  is  very  small. 
The  transfer  between  massive  copper  and  silver  ions 
is  considered,  together  with  the  reverse  case.  The 
velocity  of  the  change  is  greater  and  the  effect  of 
adsorption  is  less  marked.  A  large  proportion  of  the 
copper  goes  into  solution  as  the  univalent  ion. 

A.  J,  Mee, 

Determination  of  the  thickness  of  a  film  of 
oleic  acid  in  the  saturation  state  on  water  and  of 
the  saturation  pressure  of  this  film.  F.  Emir 
(Compt.  rend.,  1929,  188,  1284— 1286).—' The  solu¬ 
bility  of  a  film  of  oleic  acid  is  greater  on  water  than 
on  0*05iV-hydroehloric  acid  and  increases  with  the 
superficial  density  and  with  rise  of  temperature.  The 
saturated  film  on  water  or  acid  has  a  thickness  of 
23  A.,  a  value  in  close  agreement  with  that  found  by 
-X-ray  spectrography  and  which  is  independent  of 
temperature  (15 — 30°).  The  saturation  pressure, 
which  is  30*9  dynes /cm. 2  at  15°  and  increases  with 
rise  of  temperature  (cf.  Mareelin,  A.,  1920,  120), 
seems  to  vary  with  the  origin  of  the  acid. 

J.  Grant. 

Molecular  sieve  membranes,  L.  Michaeus 
(5th  Coll,  Symp,  Mon.,  1928,  135 — 148). — A  strong 
molecular  sieve  filter  is  obtained  by  allowing  a  solu¬ 
tion  of  collodion  to  evaporate  on  a  mercury  surface. 
A  method  for  determining  the  "  fineness  55  of  such  a 
sieve  is  described,  and  relative  values  for  various 
materials  are  recorded.  The  diameter  of  the  pores  is 
probably  of  the  order  of  magnitude  of  single  molecules. 
Relative  velocities  of  diffusion  through  membranes 
separating  water  from  0*1  M -solutions  are :  methyl 
rfeohol  9*2,  ethyl  alcohol  3*0,  propyl  alcohol  1*0, 
carbamide  1*0,  butyl  alcohol.  0*8,  glycerol  0*22,  chloral 
hydrate  0*11,  monochlorohydrin  6*087,  dextrose  0. 
KH3  diffuses  much  more  rapidly  than  HH4.  The 
diffusion  of  electrolytes  is  extremely  slow.  With 
potassium  chloride  against  sodium  nitrate,  diffusion 
of  cations  appears  to  proceed  by  "  exchange, n  the 
anions  diffusing  but  slightly,  if  at  all.  The  valency 
of  the  anions  has  little  influence. 

Chemical  Abstracts. 


Osmosis  of  ternary  liquids.  General  con¬ 
siderations.  IX.  F,  A.  H,  SCHREINEMAKERS  (Proc, 
K.  Akad,  Wetensoh.  Amsterdam,  1929,  32,  254 — 
263). — Theoretical.  A  continuation  of  the  discussion 
(this  vol.,  392)  of  the  influence  of  the  composition  of 
the  liquids  and  the  nature  of  the  membrane  on  the 
direction  of  diffusion.  F.  J.  Wilkins. 

Osmotic  vapour-pressure.  I.  F.  A.  H. 
Schreinemakers  (From  K.  Akad.  Wetensoh,  Amster¬ 
dam,  1929,  32,  284—271 ).— Theoretical.  A  con¬ 
sideration  of  the  relation  between  water  vapour 
pressure  and  osmotic  water  vapour  pressure  and  the 
influence  of  the  latter  on  membrane  diffusion. 

F.  J.  Wilkins. 

Effect  of  electrolytes  on  electro-endosmosis 
through  wood  membranes.  A.  J.  Stamm  (5th 
Coll.  Symp.  Mon.,  1928,  381— 388).— Dilute  alkali 
solutions  increase,  and  dilute  acid  solutions  decrease, 
the  rate  of  electro-endosmosis  through  wood  mem¬ 
branes.  Concentrated  acids  and  bases  permanently 
reduce  the  rate.  Aqueous  salt  solutions  show  the 
normal  effect  of  salts  with  anions  and  cations  of 
different  valency  on  negatively-charged  membranes, 
Tervalent  and  quadrivalent  cations  cause  a  reversal 
of  the  direction  of  flow  and  of  the  sign  of  the  contact 
potential.  Multivalent  anions  increase  the  rate  of 
flow  and  the  negative  contact  potential. 

Chemical  Abstracts, 

Preparation  of  colloidon  membranes,  J, 
Boeseken  and  O.  Meyer  (Rec.  trav.  cliim.,  1929, 
48,  504 — 507),— Membranes  wliich  are  capable  of 
effecting  the  osmotic  separation  of  dextrins  from 
sugars  may  be  prepared  by  precipitating  copper 
ferroeyanide  in  a  collodion  membrane. 

BL  F.  Gillbe, 

Influence  of  solvent  on  rotatory  dispersion, 
A.  L,  T.  Moesyeld  (Proc.  K.  Akad.  Wetenseh, 
Amsterdam,  1929,  32,  344 — 355). — The  rotatory 
dispersion  of  bornyl  acetate  in  the  liquid  state,  or 
when  dissolved  in  various  solvents,  can  be  expressed 
by  a  one-term  Drude  equation.  The  values  of  the 
constant  h  of  this  equation  have  been  determined  for  a 
set  of  six  solvents  and  their  binary  combinations. 
The  variations  in  its  value  are  interpreted  in  terms  of 
a  deformation  of  solute  molecules. 

F.  J.  Wilkins. 

Cryoscopic  determinations  of  the  molecular 
equilibria  of  resorcinol  in  aqueous  solutions  of 
sodium  chloride,  F,  Rotxrion  and  C.  Tuttle 
(Compt.  rend.,  1929, 188,  1496— 1403). — Solutions  of 
resorcinol  in  0 or  1  *225Af -sodium  chloride  solu¬ 
tions  show  evidence  of  equilibria  between  simple  and 
double  or  triple  molecules  for  concentrations  of 
resorcinol  up  to  0*625  and  above  0*875,  respectively. 
The  cryoscopic  constant,  which  is  higher  than  for 
potassium  chloride  or  aqueous  solutions  (this  vol., 
648),  increases  with  the  concentration  of  sodium 
chloride.  Apparent  contradictions  to  the  author’s 
thermodynamic  treatment  of  such  solutions  (loc.  cit.) 
are  due  to  adsorption  of  water  by  the  ions  or  molecules 
of  the  dissolved  salt.  J.  Grant, 

Change  of  volume  on  neutralisation  >  J,  J. 
Saslavsky,  E,  G.  Standel,  and  V.  V,  Tovarov  (Z. 
anorg.  Ghem.,  1929,  180,  241 — 251). — The  change  of 


760 


BRITISH  CHEMICAL  ABSTRACTS, — A* 


volume  oh  mixing  solutions  of  acids  and  bases  of 
various  concentrations  in  different  proportions  has 
been  measured  for  the  following  systems  :  potassium 
hydroxide-acetic  acid,  sodium  liydroxide-acetic  acid, 
-nitric  acid,  -sulphuric  acid,  ammonia-nitric  acid. 
In  most  cases  there  is  an  increase  in  volume  on 
neutralisation,  the  maximum  change  in  volume 
corresponding  with  the  neutral  salt  formation.  With 
ammonia  solutions  there  is  a  contraction  in  volume 
on  neutralisation.  Curves  are  given  in  which  the 
percentage  of  alkali  in  the  solution  is  plotted  against 
the  volume  of  the  solution  after  mixing.  In  the  case 
of  the  alkali-monobasic  acid  systems  these  curves 
show  a  sharp  maximum  at  the  point  corresponding 
with  complete  neutralisation,  and  the  two  branches 
of  the  curve  are  symmetrical  with  respect  to  this 
point.  The  curvature  of  these  two  branches  increases 
with  the  concentration  of  the  solutions  which  are 
mixed.  On  mixing  very  concentrated  solutions  of 
alkali  and  acetic  acid  there  is  actually  an  initial 
contraction  in  volume.  In  the  easo  of  sulphuric  acid 
the  hydrogen  sulphate  stage  of  neutralisation  is  clearly 
shown  on  the  curve,  0.  J.  Walker. 

Electrostriction  by  dissolved  dipole  molecules. 
G.  Jung  (Z.  physikal.  Chem.,  1929,  B,  3,  204—208).— 
Mathematical.  The  electrostriction  effect  in  solutions, 
due  to  dissolved  particles  which  are  electrically  neutral 
dipoles  is  of  the  same  order  of  magnitude  as  that  due 
to  ions.  0,  J,  Walker. 

Dispersoidal  synthesis  of  gold  by  means  of 
alkaline  formaldehyde  solutions,  P.  P.  vox 
Weimahn  (Japan.  J.  Chem.,  1929,  3,  165 — 215).— 
The  paper  summarises  the  results  of  many  years’ 
work  on  the  production  of  gold  sols,  the  experimental 
details  of  which  have  been  published  elsewhere. 
The  influence  of  purity  of  the  reagents  in  the  prepar¬ 
ation  of  red  gold  sols  by  reduction  with  formaldehyde  is 
discussed  :  the  only  effect  of  increasing  purity  is  to 
increase  the  concentration  to  which  the  red  sols  can  be 
evaporated  before  they  become  blue.  In  several 
respects,  the  author’s  views  are  opposed  to  those  of 
Zsigmondy.  It  is  concluded  that  a  large  proportion 
of  the  work  on  dispersoidal  gold  synthesis  should  be 
repeated,  not  only  quantitatively  but  qualitatively, 
that  it  is  not  possible  to  accept  “  coagulation  values  ” 
obtained  up  to  the  present  time,  and  that  the  identific¬ 
ation  of  the  synthesis  of  colloidal  gold  with  spontan¬ 
eous  crystallisation  is  erroneous.  E.  S.  Hedges. 

Preparation  of  colloidal  bismuth  and  arsenic 
soluble  in  water,  A.  F.  Gerasimov  (J.  Russ. 
Phys.  Chem.  Soc.,  1929,  61,  269— 274),— Colloidal 
bismuth  and  arsenic  soluble  in  water  were  prepared 
from  bismuth  oxychloride  and  arsenic  trichloride, 
respectively,  by  means  of  an  acetic  acid  solution  of 

PaaPs  liquid  ”  (A.,  1902,  i,  653,  ii,  500).  The  colloids 
were  purified  by  centrifuging,  brought  into  solution 
by  means  of  a  20%  solution  of  sodium  hydroxide, 
and  evaporated  to  dryness  on  a  water-bath.  Both 
arc  powders,  the  bismuth  colloid  containing  17*9% 
of  metal,  the  arsenic  colloid  23 — 27%  of  metal. 
Both  are  negatively  charged.  A.  Freeman. 

Tartaric  acid  method  for  synthesis  of  electro¬ 
negative  sols.  III.  Adsorption  of  sodium 


tartrate  and  succinate  by  aluminium  hydroxide, 
A.  Dumanski  and  A,  Jakovlev  (J.  Russ.  Phys. 
Chem,  Soc.,  1929,  61,  151—157,  and  Kolloid-Z., 
1929,  48,  151— 145).— See  A„  1928,  1321. 

Tartaric  acid  method  for  the  synthesis  of 
electronegative  sols,  V.  Sulphide  sols.  A. 
Dumanski  and  A.  B untin  (J,  Russ.  Phys.  Chem.  Soc., 
1929,  61,  279 — 314). — Sols  of  lead,  tin,  feme,  and 
nickel  sulphides  have  been  prepared  by  the  tartaric 
acid  method,  cither  from  solutions  of  tartrates  of  the 
corresponding  metals  and  hydrogen  sulphide  or  from 
solutions  of  salts  in  tartaric  acid  and  hydrogen 
sulphide.  The  conditions  governing  the  formation 
of  the  sulphide  sols,  e.g.,  concentrations  of  starting 
materials  etc.,  were  *%lso  investigated.  In  the  case  of 
lead  and  tin  sulphides  the  stability,  density,  relative 
viscosity,  cataphorctie  velocity,  and  behaviour  towards 
alkalis,  acids,  and  salts  were  also  determined.  It 
was  found  that  there  is  no  adsorption,  peptisation,  or 
chemical  reaction  between  sodium  tartrate  and  the 
sulphides.  A.  Freimas. 

Tartaric  acid  method  of  preparing  negatively- 
charged  sols,  V.  Physico-chemical  properties 
of  tartaric  acid  tungsten  colloids,  A.  Dumanski 
and  S.  I.  Dijatschkovski  (Kolloid-Z.,  1929,  48, 
49 — 57). — Measurements  of  the  density,  viscosity, 
anglo  of  rotation,  and  conductivity  of  solutions 
prepared  by  mixing  equivalent  solutions  of  sodium 
tungstate  and  tartaric  acid  are  recorded.  An 
examination  has  been  made  of  systems  containing 
different  ratios  of  tartaric  acid  to  tungstate  :  colloidal 
solutions  are  readily  obtained  and  some  of  the  products 
have  been  analysed.  The  colloid  solutions  examined 
gelatinise  and  exhibit  thixotropy7.  The  gels  also 
exhibit  photochemical  sensitivity7.  The  complexes 
are  hydrolysed  by  dilution.  E.  S.  Hedges. 

Desiccation  of  colloidal  solutions  of  alumina 
and  chromium  oxide.  P.  Bart  and  J.  V.  Rubio 
(Anal.  Fis.  Quim,  1929,  27,  273— 2S4).— A  more 
detailed  account  of  work  already7  published  (this  vol, 
392). 

Coalescence  of  an  un  filterable  precipitate  of 
barium  sulphate.  H.  M.  Tremble  (Proe.  Oklahoma 
Acad.  Sci.,  Univ.  Ok.  Bulk,  1928,  [ii],  Ho.  409,  Studies 
Ser.,  No.  29, 197). — Large  particles  do  not  grow  at  the 
expense  of  smaller  ones ;  aggregation  of  particles  is 
followed  by  cementation.  Chemical  Abstracts. 

Changes  in  physico-chemical  properties  in  the 
region  between  colloid  and  molecular  disperse 
solutions,  I.  Wo.  Ostwald  and  A,  Quast 
(Kolloid-Z,,  1929,  48,  83 — 95). — Measurements  have 
been  made  of  the  diffusion  coefficients  of  a  number  of 
dyes  (night-blue,  crystal-violet,  new-fuchsin,  brilliant- 
green,  Congo-red,  benzopurpurin,  nerol,  and  sul- 
phonecyanin)  in  mixtures  of  water  and  alcohol  of 
varying  composition,  and  from  the  results  the  relative 
sizes  of  particles  of  the  dyes  have  been  calculated  by 
Einstein’s  equation.  In  all  cases,  the  maximum  degree 
of  dispersion  is  obtained  when  mixtures  of  medium 
composition  (40 — 60%  of  alcohol)  are  used  as  solvent. 
The  radius  of  the  particles  may  vary  with  the  com- 
position  of  the  solvent  mixture  to  the  extent  of 
1  :  100.  E.  S,  Hedges. 
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Influence  of  electrolytes  on  the  viscosity  of 
colloids,  ST.  R.  Dhar  and  S.  Ghosh  (Kolloid-Z., 
1920,  48,  43 — 49), — Measurements  on  more  than  30 
sols  show  that  the  viscosity  of  the  sols  is  reduced  by 
the  addition  of  small  quantities  of  electrolytes,  and 
it  is  held  that  such  a  decrease  in  viscosity  occurs 
whenever  ions  with  the  same  charge  as  the  sol  are 
preferentially  adsorbed.  Conversely,  viscosity  rises 
with  the  purity  of  the  sol  and  it  is  shown  experi¬ 
mentally  that  sols  of  chromium  hydroxide  and  of 
zirconium  hydroxide  are  more  viscous  with  increasing 
purity ;  the  viscosity  of  a  zirconium  hydroxide  sol 
was  reduced  to  one  half  by  addition  of  a  1%  solution 
of  zirconium  oxychloride.  The  experiments  support 
the  authors’  contention  that  the  viscosity  is  the  smaller 
the  higher  is  the  charge  and  that  the  uncharged  material 
is  more  strongly  hydrated  than  the  charged  sol.  The 
conclusion  is  reached  that  the  stability  of  a  hydro¬ 
philic  or  hydrophobic  sol  is  not  connected  with  its 
degree  of  hydration.  E.  3.  Hedges. 

LyopMlic  colloids.  II.  Casein  sol.  H.  R. 
Krpyt  and  H.  Lieu  (Koll.-Chem.  Reih.,  1929,  28, 
407 — 450 ;  of,  this  voL,  136), — Measurements  of  the 
viscosity  of  solutions  of  purified  casein  in  acids  and  in 
alkalis  have  been  carried  out  and  Poiseuille’s  law  was 
found  to  be  valid  for  all  the  solutions  used.  Measure¬ 
ments  of  relative  viscosity  were  made  with  sols  of 
casein  of  different  concentration  in  presence  of 
varying  concentrations  of  bases,  the  hydrogen-ion 
concentrations  of  the  sols  being  measured  also,  A 
viscosity  maximum  was  observed  at  pK  11*5,  in  agree¬ 
ment  with  the  view  that  casein  does  not  form  a  true 
solution,  but  contains  polymolecular  particles,  of 
which  only  the  surface  molecules  react.  At  a  con¬ 
stant  hydrogen-ion  concentration,  the  increase  in 
relative  viscosity  is  parallel  to  the  colloid  concen¬ 
tration.  In  acid  solution,  sols  of  casein  have  a 
viscosity  maximum  at  pR  2*6.  The  acid  sol  is  less 
stable  than  the  basic  sol.  The  addition  of  neutral 
electrolytes  causes  a  decrease  in  viscosity,  the  valency 
of  the  cation  being  important  in  the  alkaline  sols  and 
that  of  the  anion  being  important  in  the  acid  sols. 
Observations  on  the  flocculation  of  both  the  acid  and 
basic  sols  show  that  these  behave  like  typical  suspen- 
soM  colloids.  The  alkaline  sols  are  dehydrated  in  the 
usual  way  by  alcohol  and  acetone,  but  the  acid  sols  are 
not  dehydrated  under  these  conditions.  The  iso¬ 
electric  point  of  casein  lies  between  pn  3*5  and  6-5. 
Only  electrolytes  of  the  type  of  sodium  hydroxide  and 
hydrochloric  acid  are  able  to  peptise  casein  powder. 

E.  3,  Hedges. 

Osmometer  for  the  measurement  of  the 
osmotic  pressure  of  colloids.  A,  Grigaut  and 
Boutrqux  (J.  Chim.  phys.,  1929,  28,  224—228).— 
^apparatus  is  described  by  which  osmotic  pressures 
of  hydrosols  may  .be  measured  accurately  up  to  a 
pressure  equal  to  GO  cm.  of  water.  Two  hemispherical 
cells  are  separated  by  a  semi -permeable  diaphragm, 
a»d  from  the  glass  walls  of  the  cells  two  horizontal 
glass  capillary  tubes  protrude  perpendicularly  to  the 
diaphragm.  A  tap  is  inserted  in  one  of  these  tubes, 
I  he  hydrosol  is  placed  in  the  cell  which  can  be 
closed  by  the  tap,  whilst  the  cell  on  the  opposite  side 
of  the  diaphragm  contains  the  ultra-filtrate  of  the  sol. 


Diffusion  of  the  ultra-filtrate  is  allowed  to  occur 
through  the  diaphragm  for  some  hours  into  the 
hydrosol  while  the  tap  in  the  capillary  tube  is  kept 
closed ;  on  opening  the  tap  the  diaphragm  regains  its 
initial  condition  and  the  water  which  has  passed 
through  it  causes  a  displacement  of  the  meniscus  in 
the  capillary  tube.  The  pressure  can  be  calculated 
from  the  increase  in  volume,  or  it  may  be  measured 
directly  on  opening  the  tap  by  means  of  a  pressure 
gauge  connected  to  the  end  of  the  capillary  tube. 

H.  T.  S.  Britton. 

General  colloid  chemistry,  XXIV.  Colloid 
salt  conductivity  and  colloid  ion  mobility.  E, 
Valk6  and  N.  Weixoarteh  (Kolloid-Z,,  1929,  48, 
1 — 10). — The  application  of  Hittorfs  method  of 
measuring  ionic  mobility  to  the  study  of  colloid 
systems  is  discussed.  Measurements  have  been 
made  of  the  decrease  in  mobility  of  the  colloid  ions  of 
an  aluminium  hydroxide  sol  when  the  chlorine  ion  is 
replaced  by  the  sulphate  ion,  and  a  comparison  with 
the  decrease  in  conductivity  is  given.  The  colloid 
ions  present  in  an  aluminium  hydroxide  sol  have  a 
greater  mobility  when  the  sol  is  diluted.  Repro¬ 
ducible  sols,  which  can  be  characterised  by  electro¬ 
chemical  methods,  have  been  prepared  by  incomplete 
precipitation  of  a  solution  of  aluminium  chloride  by 
silver  oxide.  E.  S.  Hedges. 

Macroscopic  method  of  determining  the  eata- 
phoretic  velocity  of  colloidal  particles,  A.  E, 
Adeev  and  A.  F.  Gerasimov  (J.  Russ.  Phys.  Cham. 
Soe.,  1929,  61,  275 — 277), — One  of  the  conditions 
limiting  the  applicability  of  the  macroscopic  method 
(Gerasimov,  A.,  1927,  726)  of  determining  the  eata- 
phoretie  velocity  of  colloidal  particles  has  been 
investigated.  A.  Freeman. 

Kinetics  of  coagulation  of  colloids  of  the  second 
order.  K.  Jablczynski  and  H.  Jaszczoltowma 
(Bull.  Soc.  chim.,  1929,  [iv],  45,  202— 206).— See  this 
voL,  506. 

Influence  of  stirring  on  the  rate  of  coagulation 
of  colloids.  K.  Jabeczymski  and  (Mlle.)  G. 
Szames  (Bull.  Soc.  chim.,  1929,  [iv],  45,  206—210; 
ef.  A.,  1925,  ii,  35).— The  rate  of  coagulation  of  ferric 
oxide  hydrosols  by  potassium  chloride  at  the  ordinary 
temperature  has  been  followed  spectrophotometrically 
at  different  rates  of  stirring.  Both  dialysed  and 
undialysed  sols  were  studied,  and  were  aged  for  6 
months  before  use.  Immediately  after  mixing  with 
the  electrolyte  stirring  increases  the  normal  rate  of 
coagulation,  but  afterwards  diminishes  it,  the  latter 
effect  being  more  marked  as  the  rate  of  stirring  is 
increased.  Diluting  the  sol  tends  to  neutralise  the 
effects  of  the  stirring;  whilst  in  the  case  of  the 
undialysed  sol,  in  which  the  ratio  Fe :  Cl  was  1  :  0*22, 
the  initial  stage  of  acceleration  was  not  observed, 
probably  on  account  of  its  short  duration.  It  is 
considered  that  this  initial  acceleration  is  due  to  the 
increased  frequency  of  collisions  between  the  primary 
particles,  and  the  subsequent  retardation  to  mechanical 
disruption  of  the  larger  aggregates  produced  during 
the  first  stage.  The  usual  mathematical  expression 
for  the  rate  of  coagulation  cannot  be  applied  when  the 
liquid  is  stirred.  F.  L.  Usher. 
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Mechanical  coagulation  of  goethite  sol.  H. 
Freundlich  and  S.  Loebmann  (Koll.-Chem.  Beih., 
1929,  28,  391—406). — The  observation  by  Freundlich 
and  Kroch  (A.,  1927,  18)  that  sols  of  goethite  (pre¬ 
pared  from  iron  carbonyl  and  hydrogen  peroxide) 
are  coagulated  by  mechanical  agitation  has  been 
developed  into  a  quantitative  investigation,  and  the 
results  have  been  compared  with  the  similar  mechanical 
coagulation  of  cupric  oxide  sols.  With  both  sols  the 
coagulation  velocity  is  independent  of  the  number  of 
particles  in  the  sol  and  of  the  volume  of  liquid  stirred, 
whilst  a  quadratic  relation  exists  between  coagulation 
velocity  and  rate  of  stirring.  Only  a  definite  number 
of  particles  are  coagulated  by  stirring  a  goethite  sol, 
the  rest  remaining  unaltered  in  the  sol.  A  number  of 
attempts  at  explanation  of  mechanical  coagulation 
are  shown  to  be  improbable  and  the  most  likely 
explanation  is  that  coagulation  takes  place  at  the 
surface  of  the  solution,  where  a  certain  orderly 
arrangement  of  particles  may  exist :  mechanical 
agitation  effects  a  constant  change  of  surface.  The 
surface  concerned  need  not  be  the  sol-air  interface, 
and  experiments  have  shown  that  the  effect  is  pro¬ 
duced  at  any  surface  provided  by  a  medium  of  low 
dielectric  constant,  whether  it  be  a  gas  (e.g.y  air),  a 
liquid  (e.g.t  benzene),  or  a  solid  ( e.g powdered 
quartz).  The  effect  of  alcohols  on  the  mechanical 
coagulation  of  goethite  has  also  been  examined. 
Propyl  alcohol  at  low  concentrations  aids  the  coagul¬ 
ation,  but  has  the  reverse  effect  at  higher  concen¬ 
trations  :  tsoamyl  alcohol  favours  coagulation  at  all 
concentrations,  and  methyl  alcohol  tends  to  prevent 
coagulation  at  all  concentrations.  The  influence  of 
electrolytes  at  small  concentrations  under  the  thres¬ 
hold  value  for  coagulation  is  diminished  and  the 
amount  of  sol  remaining  uncoagulated  is  increased. 
Anions  of  high  valency  are  particularly  active  in  this 
respect.  E.  S.  Hedges. 

Flocculation  of  arsenious  sulphide  sols  by 
thorium  chloride,  A.  Boutaric  and  C.  Semelet 
(J.  Chim.  phys.,  1929,  26,  195 — 204). — The  following 
experiments  are  described  :  (1)  Equal  volumes  of  an 
arsenious  sulphide  sol  wrere  each  mixed  with  water 
and  solutions  of  thorium  chloride  of  varying  con¬ 
centrations,  such  that  the  final  volumes  of  the  mix¬ 
tures  were  the  same  and  their  thorium  chloride  con¬ 
tents  equal.  The  mixtures  which  had  been  prepared 
from  the  more  concentrated  thorium  chloride  solu¬ 
tions  flocculated  in  less  time  than  did  those  in  which 
more  dilute  solutions  had  been  used.  (2)  Arsenious 
sulphide  sols  of  the  same  concentration  were  mixed 
with  equal  volumes  of  thorium  chloride  solutions  of 
varying  concentration  and  the  times  taken  by  the 
mixtures  to  flocculate  wrere  observed.  By  plotting 
the  logarithms  of  the  concentrations  of  the  thorium 
chloride  solutions  against  the  reciprocals  of  the  times 
required,  it  was  found  possible  to  ascertain  the  con¬ 
centration  of  thorium  chloride  below  which  coagulation 
could  not  be  effected.  (3)  Equal  volumes  of  thorium 
chloride  solutions  of  the  same  concentration  and  of 
arsenious  sulphide  sols  of  varying  concentrations  were 
mixed  and  allowed  to  flocculate.  The  data  show  that 
the  times  required  increases  with  the  concentration  of 
the  colloid.  (4)  Sols  having  particles  of  different  size 


(an  orange-coloured  sol  containing  fine  grains  is 
obtained  by  passing  a  rapid  flow  of  hydrogen 
sulphide  through  an  arsenious  acid  solution,  whereas 
a  yellow%  coarse-grained  sol  is  produced  with  a  slow 
supply)  wrere  investigated  as  in  (2)  and  show  that  a 
smaller  minimum  concentration  of  thorium  chloride  is 
required  for  the  flocculation  of  the  coarse-grained  sol 
as  compared  with  the  fine-grained  sol.  By  employing 
the  same  concentration  of  thorium  chloride  less  time 
was  required  to  flocculate  the  former.  (5)  The  time 
taken  by  a  sol  to  flocculate  under  the  influence  of  a 
given  concentration  of  thorium  chloride  increases 
rapidly  with  rise  of  temperature.  (6)  Arsenious  aeid 
in  the  sulphide  sol  exerts  a  protecting  influence 
against  thorium  chloride.  (7)  An  excess  of  hydrogen 
sulphide  in  the  sols  reduces  their  stability  towards 
thorium  chloride.  (8)  Methyl  alcohol,  ethyl  alcohol, 
and  acetone  each  exercises  a  protective  action  on  the 
sols  against  thorium  chloride,  whilst  sucrose  appears 
to  be  without  effect.  H.  T.  S.  Brittox. 

Effect  of  multivalent  cations  on  some  colloid- 
chemical  properties  of  kaolin.  I.  I.  Shtjkov  and 
M.  N.  Sokolova  (Kolloid-Z.,  1929,  48,  71— 78).— An 
investigation  has  been  made  of  the  relation  between 
the  stability  of  kaolin  suspensions  and  electrolyte 
adsorption  and  capillary  electric  phenomena.  Two 
kinds  of  kaolin  (Gluehov  and  Gluchovetz)  were 
employed  and  the  electrolytes  used  were  ferric 
chloride  and  thorium  nitrate.  In  all  cases  the  adsorp¬ 
tion  follows  an  anomalous  course  :  the  adsorption 
curve  of  thorium  nitrate  on  Gluehov  kaolin  reaches  a 
maximum  and  then  continues  as  a  straight  line,  but 
in  the  other  cases  the  adsorption  curve  falls  subse¬ 
quently.  These  anomalies  are  believed  to  be  due  to 
the  change  in  the  degree  of  hydrolysis  of  the  salt  at 
different  concentrations.  The  adsorption  of  both 
electrolytes  is  stronger  by  Gluehov  than  by  Glucho¬ 
vetz  kaolin,  in  accordance  with  the  higher  negative 
charge  and  greater  stability  of  the  former.  The  sign 
of  the  charge  is  reversed  with  excess  of  the  electro¬ 
lytes,  Gluehov  kaolin  requiring  the  higher  concen¬ 
tration,  and  the  concentration  required  is  the  same 
for  both  electrolytes  when  expressed  in  terms  of 
normality.  Gradual  addition  of  ferric  chloride  to^a 
Gluchovetz  kaolin  suspension  causes  a  decrease  in 
stability  until  the  isoelectric  point  is  reached,  after 
which  the  reversed  sol  is  stabilised.  With  Gluehov 
kaolin  a  second  zone  of  decreasing  stability  is  realised. 
Measurements  of  filtration  velocity  of  suspensions  of 
both  kinds  of  kaolin  show  that  the  velocity  is  greater 
the  smaller  the  stability.  E.  S.  Hedges. 

Peptisation  of  dyes  by  neutral  salts.  W, 
0 st wald  (Ber.,  1929,  62,  [B],  1194— 1196).— The 
blue-black  precipitate  of  the  free  dye  acid  of  Congo- 
red  is  insoluble  in  water  but  dissolves  to  red  solutions 
in  about  0-oAr-potassium  chloride  or  magnesium 
chloride.  The  effect  is  even  more  marked  when  the 
blue  sol  is  used  which  forms  red  or  yellowish-red  solu¬ 
tions  with  neutral  chlorides,  iodides,  bromides, 
chlorates,  nitrates,  sulphates,  etc.  of  uni-  and  multi¬ 
valent  cations  in  concentration  less  than  N.  Ammon¬ 
ium  chloride,  nitrate,  and  sulphate  do  not  exhibit  this 
behaviour.  In  more  concentrated  salt  solutions  pre¬ 
cipitation  occurs.  H.  Wren. 
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Relations  between  electrokinetic  migration 
velocity,  peptisation,  and  stability  of  coarsely 
disperse  systems.  A,  von  Biizagh  (Kolloid.-Z., 
1929,  48,  33 — 43),— Measurements  of  cataphoretie 
migration  velocity  have  been  carried  out  with  sus¬ 
pensions  of  animal  charcoal  in  picric  acid  solutions 
and  with  suspensions  of  kaolin  and  of  bentonite  in 
solutions  of  sodium  hydroxide,  using  different  con¬ 
centrations  of  the  electrolyte  as  peptiser  and  varying 
amounts  of  the  solid  phase.  In  each  case,  the  migra¬ 
tion  velocity  for  a  constant  amount  of  solid  phase 
rises  at  first  with  increasing  concentration  of  the 
electrolyte,  reaches  a  maximum,  and  then  falls.  A 
similar  curve  with  a  single  maximum  is  obtained 
when  a  constant  concentration  of  peptising  agent  is 
used  and  the  migration  velocity  is  plotted  against  the 
amount  of  solid  phase.  The  similarity  in  the  two 
curves  is  to  be  expected  on  the  assumption  that  a 
definite  electrical  charge  on  the  particles  is  necessary 
for  peptisation  and  that  this  charge  is  related  to  a 
definite  adsorbed  amount  of  the  peptising  agent,  for 
with  small  amounts  of  solid  phase  the  relative  amount 
of  adsorbed  electrolyte  is  too  high,  whilst  with  large 
amounts  of  solid  phase  there  is  insufficient  electrolyte 
to  stabilise  the  particles.  The  maximal  value  of 
migration  velocity  is  practically  the  same,  in  agree¬ 
ment  with  the  theory,  whether  obtained  by  varying 
the  amount  of  the  peptising  agent  or  of  the  solid 
phase,  A  maximum  is  also  observed  in  the  curve 
connecting  the  degree  of  peptisation  (t.e.,  the  ratio  of 
peptised  material  to  the  total  solid  phase)  with  the 
amount  of  solid  phase,  the  maximum  corresponding 
with  the  maximum  of  electrical  charge.  In  pure 
water,  the  migration  velocity  is  independent  of  the 
amount  of  solid  phase,  and  the  degree  of  peptisation 
is  constant  for  small  amounts  of  solid  phase,  but 
later  falls  with  increasing  amounts  of  solid  phase. 

E,  S.  Hedges. 

Kinetic  studies  in  the  system  colloidal  ferric 
hydroxide-hydrochloric  acid-water.  E.  Hey- 
3L4X5  (Kolloid-Z.,  1929,  48,  25— 33).— The  ageing  of 
solutions  of  ferric  chloride  has  been  followed  by 
making  conductivity  determinations.  The  ageing  is 
due  to  the  slow  condensation  of  the  primary  particles 
of  hydrolysis  product  to  form  particles  of  ferric 
hydroxide  of  colloidal  dimensions,  and  it  was  found 
that  direct  addition  of  ferric  hydroxide  to  the  system 
accelerates  considerably  the  ageing  process.  Alumin¬ 
ium  hydroxide  does  not  exert  this  effect.  The  form¬ 
ation  of  the  colloidal  particles  from  the  primary 
hydrolysis  product  is  an  autocatalytie  process.  The 
dissolution  of  tlie  particles  of  ferric  hydroxide  by 
hydrochloric  acid  does  not  follow  a  unimoleeular 
^urse  and  it  is  suggested  that  the  reaction  does  not 
°^ur  on  the  surface  of  the  particles  only.  The 
aoCing  of  solutions  of  sodium  aluminate  also  is 
^derated  by  the  addition  of  aluminium  hydroxide. 

E,  S.  Hedges. 

Thixotropy  of  dispersions  of  small  concen¬ 
tration.  I.  E.  A.  Hauser  (Kolloid-Z-,  1929,  48, 
%—fi2). — The  influence  of  tlie  dimensions  of  the  con¬ 
taining  vessel,  the  volume,  and  the  concentration  on 
thixotropy  of  natural  bentonite  suspensions  is 
discussed.  The  destruction  of  the  thixotropic  pro- 
Parties  of  bentonite  by  dialysis  and  the  possibility  of 
3d 


the  thixotropy  reappearing  after  addition  of  electro¬ 
lytes  are  also  discussed.  An  ultramicroscopic  investig¬ 
ation  of  dialysed  bentonite  suspensions  of  low  con¬ 
centrations  has  shown  that  through  the  addition  of 
increasing  quantities  of  electrolytes,  first  the  trans¬ 
lation  and  then  the  rotation  component  of  the 
Brownian  movement  is  stopped.  Further  addition 
of  electrolyte  causes  aggregation  of  the  particles  and 
finally  flocculation.  E,  S,  Hedges. 

Syneresis.  S.  Liefatov  (Kolloid-Z.,  1929,  48, 
62— 63) — Polemical.  Kuhn  (this  voL,  137)  has  mis¬ 
understood  the  author's  results,  some  of  the  mis¬ 
understanding  being  due  to  misprints,  which  are  now 
rectified.  E.  S.  Hedges. 

Syneresis.  A.  Kuhn  (Kolloid-Z.,  1929,  48,  63). — 
A  reply  to  Liepatov  (preceding).  E.  S.  Hedges. 

Mol.  wt.  of  cellulose.  K.  Hess  (Ree.  trav. 
chira.,  1929,  48,  489 — 491). — 1 The  applicability  of  the 
mass  action  law  to  the  cuprammomum-cellulose 
system  expresses  the  kinetic  individuality  of  the 
GgH10Os  group,  in  contradiction  to  MocGillarry’s 
assumption  (tins  voL,  262).  H.  F.  Gilube. 

MoL  wt.  of  cellulose.  D.  MacGidlavry  (Ree. 
trav.  ehinoL,  1929,  48,  492 — 493 ) . — The  optical 
behaviour  of  cellulose  in  cuprammonium  solutions  is 
explicable  on  the  assumption  of  equivalent  glucose 
residues,  without  having  regard  to  the  molecular  size. 
Conversely,  the  latter  cannot  be  determined  from  the 
optical  behaviour.  H.  F.  Geglbe, 

Orientation  and  pseudo-crystallisation  phe¬ 
nomena  resulting  from  the  action  of  stretching 
in  colloidal  gels.  J.  J.  Trillat  (Compt.  rend., 
1929,  188,  1 246 — 1 248 J. — The  X-ray  examination  of 
stretched  films  of  cellulose,  cellulose  nitrate,  and 
cellulose  acetate  affords  evidence  of  molecular  aniso¬ 
tropy  as  the  stretching  increases,  the  mean  degree  of 
molecular  oscillation  about  the  direction  of  stretch 
decreasing  with  increasing  strain.  Under  high  strains 
the  diagrams  are  analogous  to  those  of  the  correspond¬ 
ing  crystalline  substance,  and  it  would  seem  that 
passage  from  the  gel  state  occurs  in  stages,  the  final 
condition  being  that  of  pseudo-crystallisation  in 
which  the  molecules  occupy  the  same  positions  as  in 
the  crystal  lattice  but  are  not  in  perfect  alignment. 
Modification  of  chemical  properties  may  result  as  a 
consequence  of  change  in  orientation  of  active  groups. 

J.  Grant. 

Magnetisation  coefficient  and  structure  of 
solutions  of  gelatin.  M.  Faleot  (Compt.  rend,, 
1929,188, 1498 — 1600).— The  magnetisation  coefficient 
of  gelatin  at  19°  increases  linearly  with  concentration 
(0—1-6%),  but  there  is  a  sharp  change  in  the  direction 
of  the  line  at  the  concentration  (0-8%)  corresponding 
with  the  maximum  dielectric  constant  observed  by 
Marinesco  (this  voL,  646).  The  magnetic  and  electric 
axes  of  the  dipoles  are  probably  perpendicular  to  one 
another.  J.  Grant. 

Physico-chemical  properties  of  pineapple-stem 
colloids,  C.  P.  Sideris  (Plant.  Physiol.,  1928,  3, 
309 — 321). — Two  proteins  and  a  carbohydrate  were 
identified  in  the  expressed  fluid,  and  their  colloidal 
behaviour  with  solutions  of  sodium  chloride  and 
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hydroxide,  respectively,  was  examined.  It  is  sug¬ 
gested  that  the  carbohydrate  colloid  has  a  hollow 
spherical  structure,  the  shell  being  formed  of  aggre¬ 
gated  micelles  held  together  by  electrostatic  forces. 
Protein  colloids  may  have  similar  structures,  the 
carboxyl  groups  projecting  inwards  and  the  amino- 
groups  outwards,  or  vice  versa,  according  as  the  pR 
of  the  solution  is  on  the  acid  or  alkaline  side, 
respectively,  of  the  isoelectric  point. 

Chemical  Abstracts. 

Qualitative  reaction  of  protein.  I.  Reaction 
of  acid  in  the  acetic  acid-sodium  chloride  test. 
S.  Ogata  {Hokkaido  J.  Med.,  1923,  6,  26— 36)  —The 
amount  of  sodium  chloride  necessary  to  precipitate 
gelatin  from  aqueous  solution  decreases  to  a  constant 
value,  dependent  on  the  gelatin  concentration  if  below 
3%,  when  acetic  acid  is  added.  In  solutions  more 
acid  than  pix  9-6  the  action  of  sodium  chloride  is  not 
affected.  Chemical  Abstracts. 

Action  of  sodium  chloride  on  collargol.  G.  S. 
Vozdvischenski  and  A.  F.  Gerasimov  (J.  Buss. 
Phys.  Chern.  Soc.,  1929,  61,  193 — 196). — Increase  in 
the  amount  of  albuminous  matter  present  is  found  to 
decrease  the  protective  action  of  sodium  chloride  on 
collargol,  and  this  is  more  pronounced  for  non- 
dialysed  collargol  or  non- dialysed  solutions  of  albumin 
than  for  the  dialysed  substances.  Dilution  increases 
the  effectiveness  of  sodium  chloride  and  this  action  is 
also  more  pronounced  in  the  ease  of  non-dialysed 
samples.  On  dialysis  an  adsorptionally  very  sensitive 
portion  of  the  albuminous  matter  passes  out  through 
the  membrane.  A.  Fkeiman. 

Theory  of  vegetable  tanning.  IV.  Separ¬ 
ation  into  two  liquid  phases  in  systems  hydro- 
phyllic  colloid-water-polyphenol.  H.  G.  B.  be 
Jong  (Bee.  trav.  chim.,  1929, 48, 494 — 503). — Dehydr¬ 
ation  of  a  gelatin  sol  at  the  isoelectric  point  by 
resorcinol  occurs  only  between  certain  concentration 
limits  of  the  latter.  Over  the  same  range,  a  fluid 
eoagulum  is  produced,  and  if  the  mixture  is  kept  for  a 
time  it  separates  into  two  layers,  the  one  which  is 
richer  in  gelatin  containing  the  greater  proportion  of 
resorcinol.  The  separation  process  commences  with 
a  micro-separation  of  the  resorcinol  solution  at  the 
surface  of  the  gelatin  particles,  followed  by  coalescence 
when  conditions  become  favourable.  A  similar  type 
of  separation  in  gelatin  sols  has  been  observed  with  a 
number  of  phenols,  with  chebulic  acid,  digalloyl- 
glucose,  and  tannin,  and  also  in  agar  and  starch  sols  in 
presence  of  tannin.  H.  F.  Gillbe. 

Layered  sedimentation  of  suspensions  of 
erythrocytes.  V.  Ducceschi  (Kolloid-Z.,  1929,  48, 
78 — 79).— When  the  blood  of  various  animals  is  added 
to  the  extent  of  3 — 5%  to  a  1%  solution  of  sodium 
chloride  or  Ringer’s  solution,  the  easily  coagulable 
part  settles  in  the  course  of  2 — 3  lirs.  and  the  red 
corpuscles  remain  suspended  for  24—48  hrs.  During 
this  time,  the  suspension  of  corpuscles  frequently 
assumes  a  periodic  structure,  sedimentation  taking 
place  in  layers.  An  explanation  is  not  given. 

E.  S.  Hedges. 

Chemistry  of  body  processes.  Mature  of  the 
action  between  gelatin  and  electrolytes.  A.  L. 


Ferguson  (oth  Coll.  Symp.  Mon.,  1928,  159— 178).— 
A  discussion.  Chemical  Abstracts. 

Double  refraction  of  stretched  rubber,  W.  C. 
van  Geel  and  J.  G.  Eymers  (Z.  physikal.  Chern., 
1929,  B,  3.  240 — 246). — Two  samples  of  rubber  have 
been  examined  :  (a)  an  unvulcanised  plastic  rubber 
and  (6)  an  elastic  rubber  obtained  by  drying  pure 
latex.  In  the  case  of  the  plastic  rubber  the  double 
refraction  is  a  linear  function  of  the  tension  except 
with  low  tensions,  where  the  rubber  still  has  elastic 
properties.  With  elastic  rubber  much  higher  values 
of  the  tension  are  reached  before  the  relationship 
becomes  linear,  and  a  formula  is  given  which  expresses 
the  variation  of  double  refraction  with  tension  up  to 
the  limiting  tension  at  which  proportionality  com¬ 
mences.  At  this  limiting  tension  the  extension  of  the 
rubber  is  70%,  which  appears  to  be  a  characteristic 
magnitude  for  pure  rubber.  0.  J.  Walker, 

Absolute  zero  of  internal  energy  and  entropy, 
and  the  corresponding  inertness  of  matter. 
R.  D.  Ivleeman  (Science,  1928,  68,  235 — 236;  cf. 
A.,  1928,  1187). — The  first  and  second  differential 
coefficients  with  respect  to  temperature  of  the  internal 
energy,  pressure,  and  volume  of  a  condensed  sub¬ 
stance  at  0°  Abs.  either  at  constant  volume  or  pres¬ 
sure  or  under  its  own  vapour  pressure  are  equal  to 
zero.  The  inertness  to  changes  in  temperature 
possessed  by  matter  at  0°  Abs.  indicates  that  at  this 
temperature  an  atom  differs  considerably  in  its  nature 
in  virtue  of  a  change  in  electronic  configuration.  A 
further  proof  that  at  0°  Abs.  the  internal  heat  of 
evaporation  is  zero  is  given.  L.  S.  Theobald. 

Chemical  combination  as  an  electrostatic 
phenomenon.  VI.  A.  E.  van  Arkel  and  J.  H- 
DE  Boer  (Chem.  Weekblad,  1929,  26,  224 — 338).— A 
mathematical  discussion  of  recent  attempts  to  deduce 
theoretically  dissociation  energies,  heats  of  formation, 
and  other  intramolecular  quantities,  S.  I.  Lew* 

Recent  views  on  electrolytes.  N.  BjeRREM 
(Ber.,  1929,  62,  [B],  1091— 1103}.— A  lecture. 

H.  Wren 

Equilibrium  constant  in  double  decom¬ 
positions  in  aqueous  solution.  (Mme.)  Lemab- 
chand  and  Lemarchand  (Compfc.  rend.,  1929,  I885 
1289— 1291).— The  heat  of  reaction  (10610  g.-cal.)  for 
the  double  decomposition  of  barium  chloride  and 
sulphuric  acid  which  is  calculated  from  the  equilibrium 
constants  at  18°  and  100°  (this  vol.,  266)  by  means 
of  the  integrated  van  5t  Hoff  equation  is  in  close 
agreement  with  thermochemical  determinations  (10100 
g.-cal.).  J.  Grant. 

Equilibrium,  phosphoric  acid-hydrogen  fluor¬ 
ide -monofluop  ho  sphoric  acid-water.  W.  Lange 
(Ber.,  1929,  62,  [5],  1084—1088 ;  cf.  this  vol.,  662).— 
Weighed  quantities  of  phosphoric  acid  and  hydrogen 
fluoride  are  preserved  at  20°  in  a  platinum  crucible 
with  a  tightly  fitting  lid.  The  mixture  is  poured  into 
dilute  potassium  hydroxide  solution  at  —10  m 
quantity  sufficient  for  complete  neutralisation  and 
unchanged  phosphoric  acid  is  precipitated  as  silver 
phosphate.  The  incidence  of  the  equilibrium 
H3P04+HF^H2P03F+H20  is  established,  but  the 
dependence  of  the  reaction  on  the  concentration  of 


GENERAL*  PHYSICAL*  AND  INORGANIC  CHEMISTRY. 


765 


water  can  be  explained  only  by  the  assumption  that 
undissociated  molecules,  which  are  present  in  the 
concentrated  acid  but  disappear  on  dilution  with 
water,  are  involved.  H.  Wren, 

Polarity  of  halogens  in  solutions  of  pyridinium 
and  allied  dicMoroiodides.  T.  EL  Reade  (J.C.S., 
1929,  853 — 863) .  —  Pyridinium,  phenyltrimethyl- 
ammonium,  and  allied  dichloroiodides  dissolve  in  water 
to  form  solutions  which  are  rich  in  hydrogen  ions, 
chlorine  ions,  and  hypoiodous  acid.  Molecular  chlor¬ 
ine  and  iodide  ions  are  absent,  but  molecular  iodine  is 
present  as  a  decomposition  product  of  hypoiodous 
acid.  Unless  treated  with  a  reducing  agent  or  some 
other  special  reagent,  the  solution  does  not  immedi¬ 
ately  give  a  blue  coloration  with  starch,  but  does  so 
after  some  hours.  A  similar  behaviour  is  observed 
with  dichloroiodides  dissolved  in  solutions  of  sodium 
chloride  or  hydrochloric  acid .  The  tendency  of 
dichloroiodides  to  ionise  is  retarded  by  the  addition 
of  a  large  excess  of  chlorine  ions  or  hydrogen  ions, 
the  former  having  the  greater  effect.  The  rate  of 
formation  of  hypoiodous  acid  has  been  determined 
and  is  taken  as  a  measure  of  the  degree  of  dissoci¬ 
ation  of  the  dichloroiodides.  In  0-001 M- -solution, 
the  dichloroiodides  behave  like  double  salts  which 
contain  a  highly  reactive,  positively-charged  iodine 
atom,  which  forms  hypoiodous  acid  by  combination 
with  the  hydroxyl  ion  of  water.  Hypoiodous  acid 
behaves  similarly  towards  phenolic  substances  and 
aromatic  amines.  E.  S.  Hedges. 

Dissociation  constant  of  glutimic  acid.  V. 
Zafouk  (Z.  Zuckerind.  Cechoslov.,  1929,  53,  465 — 
468). — From  measurements  of  the  electrical  conduct¬ 
ance  of  solutions  of  the  sodium  salt  of  glutimic  acid 
at  25°,  a  mean  value  of  5-9  xKH  was  found  for  the 
dissociation  constant.  The  values  calculated  fell 
gradually  from  5*93  Xl(H  in  M/16  solution  to  5*25  X 
1(H  for  Jf/1024  solution.  From  measurements  of 
hydrogen-ion  concentration  in  mixed  solutions  of 
glutimic  acid  and  its  sodium  salt,  values  for  the  dis¬ 
sociation  constant  between  6*25  X 10*4  and  3*40  Xl(H 
for  lf/75  and  M /1 000  solutions,  respectively,  were 
obtained.  P.  G.  Tryhorn. 

Isomerism  of  the  oximes.  XXXIV.  Dis¬ 
sociation  constants  of  isomeric  oximes  and  their 
influence  on  the  production  of  the  isomerides  in 
alkaline  solution.  O.  L.  Brady  and  N.  M.  Chokshi 
(J.C.S.,  1929,  946 — 951). — Measurements  of  the  dis¬ 
sociation  constants  of  a  number  of  oximes  are  given. 
Where  there  is  little  difference  between  the  dissoci¬ 
ation  constants  of  two  stereoisomeric  oximes,  both 
kirns  are  produced  on  oximating  the  aldehyde  or 
fetone  in  alkaline  solution.  The  relation  between  the 
dissociation  constants  and  the  configuration  of  the 
isomerides  is  considered  for  the  case  of  the  ketoximes. 
2  the  analogy  of  the  cinnamic  acids  be  accepted,  the 
results  favour  the  old  as  against  the  new  configur¬ 
ations  of  the  ketoximes,  but  the  analogy  seems 
doubtful  in  view  of  the  evidence  in  favour  of  the 
configurations,  E.  S.  Hedges. 

Determination  of  the  alkali-fixing  capacity  of 
tie  most  important  sugars.  P.  Hirsch  and  R. 
Schlags  (Z.  physikal.  Chem.,  1929,  A,  141,  387— 


412). — The  acid  properties  of  sugars  are  so  feeble  that 
the  usual  methods  of  determining  dissociation  con¬ 
stants  are  not  trustworthy.  The  conductometric 
method  of  Hirsch  (cf.  A.,  1926,  700)  is  applicable, 
using  the  formula  c  =  1 0  0  A  *  /ANa0n — A  ,  where  c  is 
the  concentration  of  the  alkali-sugar  compound 
(NaX),  A k  is  the  decrease  in  conductivity,  and  A 
the  equivalent  conductivity  of  the  compound  indi¬ 
cated.  Sugar  introduced  into  a  solution  of  sodium 
hydroxide  causes  a  decrease  in  conductivity  due  to 
the  formation  of  a  sodium-sugar  salt.  This  decrease 
is  accurately  measurable  and  reproducible.  AXa0H 
was  directly  measured  and  it  was  assumed  that  sugar 
molecules  have  no  influence  on  it.  ANaX  must  be 
obtained  indirectly,  since  the  salt  is  hydrolysed.  To 
do  this  the  conductivity  of  the  solution  of  sugar  and 
sugar  salt  with  excess  alkali  was  found  directly,  and 
the  concentration  of  free  alkali  was  determined 
potentiometrically  on  the  basis  of  separate  experi¬ 
ments  conducted  in  the  presence  of  different  concen¬ 
trations  of  various  salts.  The  conductivity  due  to 
this  free  alkali  could  thus  be  calculated,  and  hence 
that  of  the  sugar  salt.  Since  the  concentration  of  the 
latter  is  known  from  the  difference  in  concentration 
of  the  free  alkali  at  the  beginning  and  end  of  the 
experiment,  the  equivalent  conductivity  could  be 
calculated.  By  plotting  the  amount  of  alkali  com¬ 
bined  with  1  g.-mol.  of  sugar  against  the  pn  of  the 
liquid  it  was  found  that  all  the  sugars  investigated 
contain  more  than  one  acid  group  per  molecule.  The 
simplest  assumption  compatible  with  the  experimental 
results  is  that  the  sugars  are  dibasic,  and  on  this 
basis  the  dissociation  constants  of  dextrose,  lamilose, 
maltose,  sucrose,  and  lactose  have  been  calculated 
from  Hirsch ’s  formula.  The  experiments  are  not  con¬ 
sistent  with  the  enolisation  theory  of  Michaelis  as  an 
explanation  of  the  acid  nature  of  sugars.  By  plotting 
the  decrease  in  conductivity  obtained  on  adding 
increasing  amounts  of  sugar  to  a  given  concentration 
of  alkali  against  concentration  of  sugar  straight-line 
curves  are  obtained,  from  which  the  concentration  of 
sugar  solutions  can  be  found  quickly  and  accurately 
by  determining  the  decrease  in  conductivity  and 
reading  off  from  the  curves.  P.  L.  Usher. 

Activity  coefficients  of  certain  acid-base 
indicators.  J.  Sendroy,  jun.,  and  A.  B.  Hastings 
(J.  Biol.  Chem.,  1929,  82,  197 — 246). — Extensive 
series  of  comparative  electrometric  determinations  of 
the  hydrogen-ion  activity  and  colorimetric  determin¬ 
ations  have  been  made  with  solutions  of  several 
indicators  of  the  phenolsulphonephthalein  class  in 
presence  of  neutral  salts  and  of  buffer  mixtures.  The 
indicators  were  found  to  behave  like  other  weak  acids 
in  that  the  value  of  pK'  is  dependent  on  the  total 
ionic  strength  of  the  solution,  the  quantitative  con¬ 
nexion  being  expressed  by  the  equation  of  Debye  and 
Hiiekel.  The  relationship  is  influenced  in  a  sub¬ 
sidiary  degree  by  other  factors  such  as  the  specific 
interionic  effects  of  individual  ions.  The  colorimetric 
determination  of  pa-H  with  the  aid  of  bicolour  stan¬ 
dards  is  discussed  in  the  light  of  these  results. 

C.  R.  Harington. 

Effect  of  salts  on  weak  electrolytes.  IEL 
Interaction  of  certain  weak  electrolytes.  H.  S. 
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Shims  (J.  Physical  Ckera.,  1929,  33,  745 — 754;  of. 
A,,  1928,  1093,  132G). — The  inactivation  of  one  weak 
electrolyte  by  another  has  been  investigated  by  an 
examination  of  the  effect  of  glycine  on  the  dissociation 
index  ( pK2  )  phosphoric  acid.  The  presence  of 
glycine  lowers  this  value,  the  effect  being  decreased 
by  the  addition  of  magnesium  or  sodium  chloride. 
With  increasing  amounts  of  glycine,  this  effect  reaches 
a  maximum  and  then  decreases,  indicating  that  neutral 
glycine  inactivates  the  IIPG4"  ion.  The  formula 
k=cgfl(l—f)  can  be  applied,  where  cq  is  the  concen¬ 
tration  of  glycine  and  1— /  is  the  fraction  of  HP04" 
inactivated  by  glycine.  Sodium  monohydrogen  phos¬ 
phate,  as  is  to  be  expected,  increases  the  pK2 
glycine,  an  effect  which  is  also  produced  by  the 
sulphate  ion.  At  an  ionic  strength  ^.=0*2,  sodium 
oxalate,  succinate,  and  citrate  give  curves  parallel  to 
that  of  the  phosphate  in  their  tendency  to  increase  the 
pKz  of  glycine,  but  at  ^=0*01  these  salts  tend  to 
decrease  the  dissociation  index  in  the  order  oxalate  > 
succinate  >  citrate  >  phosphate  >  sulphate .  This  order 
does  not  correspond  with  the  size  of  the  ions  or  with 
the  distances  between  the  charges.  Analogous  effects 
are  obtained  with  succinimide  when  these  salts  are 
added.  L.  S.  Theobald. 

New  kind  of  dehydration.  D.  Balarev  (Kolloid- 
Z.,  1929,  48,  63 — -70), — Previous  work  on  the  dehydr¬ 
ation  of  gypsum  is  reviewed  and  shown  to  be  con¬ 
tradictory.  Some  new  experiments  are  described  and 
these  lead  to  the  conclusion  that  the  process  of 
dehydration  is  a  combination  of  two  independent 
processes.  The  term  “  hemihydratic  ”  is  applied  to 
this  new  form  of  dehydration.  The  apparently  con¬ 
tradictory  results  of  different  investigators  are 
explained  on  this  view.  E.  S.  Hedges. 

Equilibrium  diagram  of  the  cadmium-anti¬ 
mony  system.  T.  Murakami  and  T.  Shinagawa 
(J.  Study  Met.,  1928,  5,  283 — 290).— When  the  fused 
mass  is  rapidly  cooled  the  p -phase,  belonging  to  the 
metastable  system,  appears;  on  further  cooling  this 
is  converted  into  the  y -phase  of  the  stable  system. 
When  the  cooling  is  slow,  the  y-phase  is  formed 
directly.  The  p-phase  is  a  solid  solution  containing 
the  compound  Cd2Sb2  and  forms  a  eutectic  (395°, 
54%  Sb)  with  cadmium.  It  is  present  in  the  range 
40 — 45%  Sb,  and  is  converted  into  the  y-phaso,  a 
solid  solution  containing  the  compound  CdSb  (eutec¬ 
tics  with  cadmium  and  antimony)  at  250°,  The  solid 
solubility7  limits  of  cadmium  in  antimony  are  0T5% 
at  the  eutectic  temperature  and  less  than  0T%  at  the 
ordinary'  temperature ;  the  solubility  of  antimony  in 
cadmium  is  less  than  0*1%  at  either  temperature. 

Chemical  Abstracts. 

Action  of  gas  on  metals.  II.  The  systems 
chromium-nitrogen  and  manganese-nitrogen. 
G.  Valensi  (J.  Chim.  phys.,  1929,  26,  202 — 218 ;  cf. 
this  vol.,  664). — Measurements  of  the  dissociation 
pressures  under  isobaric  conditions,  viz,,  under 
760  mm.,  show  that  in  the  case  of  chromium  the  solid 
phase  contains  about  29%  N  between  500°  and  870°; 
27%  between  930°  and  970° — this  amount  corre¬ 
sponds  with  CrN — and  12*6%  between  1030°  and 
1200°.  In  the  case  of  manganese  the  solid  phase 
contains  15*4%  N  at  390°,  and  6%  at  1050°. 


Chromium  isotherms  between  810°  and  920°  have 
ranges  of  constant  pressures,  which  are  probably  the 
dissociation  pressures  of  chromium  nitride  at  the 
respective  temperatures.  No  such  constant  pressure 
range  occurs  in  the  manganese  isotherms.  The 
dissociation  pressure  of  chromium  nitride  can  be 
calculated  from  the  expression  log,  96*144  log, 
2?+ SS,444 /y — 7 50* 61 .  H.  T.  S.  Britton, 

Ceramics  of  refractory  substances.  III. 
System  Zr02-Th02.  O.  Rote,  F.  Ebert,  and  H. 
Woitxkek  (Z.  anorg  Chem.,  1929,  180,  252— 250; 
cf.  this  vol.,  650). — When  zirconium  and  thorium 
dioxides  are  heated  together  in  the  solid  state  there 
is  no  change  in  the  lattices  of  the  two  oxides  up  to 
2400°,  but  at  2600°  formation  of  mixed  crystals  begins. 
From  cooled  liquid  mixtures  of  the  two  oxides  two 
series  of  mixed  crystals  are  obtained  (a=5*20  and 
5-51  A.).  The  m.  p.  of  zirconium  oxide  is  gradually 
increased  by  the  addition  of  thorium  oxide,  and  extra¬ 
polation  gives  a  value  of  3050^25°  for  the  m.  p.  of 
the  latter  oxide.  The  presence  of  a  lower  oxide  of 
thorium  due  to  thermal  decomposition  or  reduction 
could  not  be  established.  O.  J.  Walker. 

Binary  system  carh amide -axmiaomum  nitrate. 
Molecular  association  in  each  component.  W.  J. 
Howells  (J.C.S.,  1929,  910 — 915). — The  equilibrium 
curve  for  the  binary  system  ammonium  nitrate- 
carbamide  consists  of  two  branches  and  exhibits  a 
eutectic  point  at  44*7°  and  47%  of  carbamide.  The 
ammonium  nitrate  exhibits  a  transition  point  at  126°. 
Compound  formation  between  these  two  substances 
does  not  occur  at  the  temperatures  involved.  For 
dilute  solutions,  the  molecular  depression  per  100  g. 
of  carbamide  is  approximately  215.  In  molten  carb¬ 
amide,  ammonium  nitrate  has  an  association  factor 
approaching  2,  and  acetamide  has  an  association  factor 
approaching  3.  For  dilute  solutions  in  molten 
ammonium  nitrate,  the  molecular  depression  is  about 
221  per  100  g.  In  this  solvent,  water,  carbamide, 
and  lithium  nitrate  are  all  normal  or  nearly  so,  but 
sodium  nitrate  and  acetamide  are  slightly  associated. 
Potassium  nitrate  causes  a  sub -normal  depression  of 
the  f.  p.,  partly  due  to  separation  with  the  solvent  In 
the  form  of  mixed  crystals.  Calcium  nitrate  is 
slightly  associated  and  ammonium  chloride  strongly 
associated  in  molten  ammonium  nitrate. 

E.  S.  Hedges. 

■  Solubility  in  the  gaseous  phase,  especially 
in  the  system  NH3(liq\  )-NH3(gas)-H2(gas)~ 
N*  (gas).  H.  L.  Oupples  (J.  Amer.  Chem.  Soc., 
1929,  51,  1026—1033)  —A  “  solubility  effect  ”  may 
be  defined  as  a  change  in  activity  of  one  component 
caused  by  the  presence  of  other  components.  No 
solubility  effects  are  involved  in  the  Poynting  effect. 
Activity  calculations  for  the  system  NH3(lkb)~ 
NH3(gas)-H2(g  )-N2(g.)  at  pressures  up  to  600  atm. 
and  temperatures  between  —40°  and  20°  yield  results 
for  the  percentage  of  ammonia  formed  from  the  free 
gases  which  agree  substantially  with  the  experimental 
results  of  Larson  and  Black  (A.,  1925,  ii,  501,  852). 
There  is  no  indication  of  a  solubility  effect  of  the  gas 
phase  for  ammonia  vapour.  S.  K.  Tweedy. 

Thermal  equilibrium  between  ethylene,  iodine, 
and  ethylene  di-iodide,  R,  B.  Mooney  and  E.  B. 
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Ludlam  (Proc.  Roy,  Soc.  Eclin.,  1929, 49, 160—169). — 
The  dissociation  pressures  corresponding  -with  the  co¬ 
existence  of  ethylene  di-iodide  and  iodine  as  solid  phase 
have  been  measured  over  the  range  11—65°.  The 
vapour  pressures  of  ethylene  di-iodide  in  the  absence  of 
dissociation  have  also  been  determined  between  16° 
and  33°  and  the  results  indicate  a  molecular  latent  heat 
of  vaporisation  of  15,700  g.-eal.  Using  the  data 
obtained,  together  with  Baxter's  values  for  the  vapour 
pressure  of  iodine,  the  equilibrium  constant  K  of  the 
reaction  C2H4 + 12 C2H4I2  has  been  calculated  for 
a  series  of  temperatures.  It  is  found  that  the  rela¬ 
tionship  between  log  K  and  1/T  is  not  linear.  The 
divergence  from  linearity  is  ascribed  to  the  lowering 
of  the  vapour  pressure  of  iodine  by  adsorbed  ethylene 
and  ethylene  di-iodide.  F.  J.  Wilkins. 

Thermal  behaviour  of  phenols.  II.  The 
thermodynamics  and  the  mechanism  of  the 
thermal  decomposition  of  phenol  and  its  homo-, 
logues.  A,  Hagemann  (Z.  angew.  Chem.,  1929, 
42, 503— 508).— The  behaviour  of  phenol  and  m-cresol 
during  hydrogenation  and  in  contact  with  hot 
catalysts  (thermal  decomposition)  has  been  studied 
thermodynamically  and  the  equilibria  represented  by 
equations.  The  results  agree  closely  with  those 
found  experimentally.  A.  R.  Powell. 

Aqueous  solutions  of  copper  and  ferrous 
sulphates,  F.  K.  Cameron  and  EL  D.  Crogigford 
(J,  Physical  Chem.,  1929,  33,  709— 716).— At  30°,  the 
solubility  of  copper  sulphate  in  water  is  depressed  by 
sulphuric  acid.  Copper  and  ferrous  sulphates  mutu¬ 
ally  depress  the  solubility  of  each  other  in  water,  and 
the  presence  of  sulphuric  acid  augments  the  depres¬ 
sion.  With  regard  to  the  two  solid  phases  in  contact 
with  copper  sulphate,  ferrous  sulphate,  sulphuric  acid, 
and  water  it  is  suggested  that  one  consists  of  copper 
sulphate  pentahydrate  and  the  other  of  a  solid  solution 
of  ferrous  sulphate,  sulphuric  acid,  and  water.  The 
brick-red  salt  Cu304,FeS04,2H20  described  by  Etard 
(A,,  1879,  104)  could  not  be  prepared. 

L.  S.  Theobald. 

System  sodium  iodate,  sodium  chloride,  water. 
H.  W.  Foote  and  J.  E.  Vance  (Amer.  J.  Sei.,  1929, 
[v],  17,  424 — 430). — Isotherms  for  this  system  have 
been  determined  at  35°,  25°,  15°,  and  0°.  The  solid 
phases  which  occur  are  Nad;  NaCl,2Ho0 ;  NaI03,H20; 
M03,5H20  ;  and  a  double  salt  2NaI03,3Na01,10H20. 
The  solid  phases  at  the  characteristic  temperatures 
&re:  NaCl;  NaI03,Ho0,  and  double  salt  (24-6°); 
^aI03J5H2O ;  NaIu3,H20,  and  double  salt  (6*8°) ; 
XaCl,2H2Q;  NaCl,  and  double  salt  (0*04°).  The 
ternary  eutectic  temperatures  are  :  ice,  double  salt, 
S0s2H2O  (-21-18°);  ice,  double  salt,  NaI03,5H20 
(-16-8°  to  —17°).  C.  W.  Gibby. 

Equilibria  between  water,  the  nitrates,  and  the 
sulphates  of  sodium  and  of  potassium.  E. 
Cornec,  H.  Krombach,  and  A.  Space:  (Compt.  rend., 
1929, 188,  1250— 1253).— These  equilibria  have  been 
studied  between  — 2°  and  90°  and  the  results  obtained 
represented  schematically  for  ten  temperature  ranges, 
Darapskite  (Na^S04,NaN03,H20)  is  present  between 
10°  and  74°,  whilst  glaserite  appears  at  90°  but  not 
a&  —2°,  at  which  temperature  a  saturated  solution  of 
the  four  salts  is.  obtained.  Glauber's  salt  is  present 


below  32-4°.  Hamid's  conclusions  (A.,  1926,  245, 
246)  that  a  triple  salt  exists  at  25°  and  that  sodium 
nitrate  and  glaserite  cannot  coexist  were  not  con¬ 
firmed.  J.  Grant, 

Systems  Al(N03)o-Fe(lSr03)3-H20  and  KNQ3- 
Fe(N03)3-H20  at  0°  and  at  40°.  G.  Malqttort 
(Atti  R.  Accad.  Lincei,  1929,  [vi],  9,  569— 572).— In 
contact  with  solutions  containing  37-81 — -12-33%  of 
aluminium  nitrate  the  stable  solid  phase  at  0°  is 
A1(N03}3,9H20.  The  phases  Ar(N03)3,9H20  and 
Fe(N03)3?9H20  are  coexistent  with  a  solution" of  com¬ 
position  11*02%  A1(N08)3,  25-09%  Fe(N03)3,  63-89% 
H20.  For  solutions  containing  less  than  11*02%  of 
aluminium  nitrate  the  stable  phase  is  Fe(N03)3,9Ho0. 
At  40°  the  invariant  system  corresponds  with  17-12% 
AI(N03)3,  32-69%  Fe(N03)3,  50*19%  H20,  the  stable 
phases  being  the  same  as  at  the  lower  temperature. 
In  the  second  system  at  0°  an  invariant  point  corre¬ 
sponds  with  38*55%  Fe(N03)3,  3-92%  KN03,  57-53% 
H20 ,  the  stable  phases  being  KN03  and  Fe(N03)3, 9H20 . 
No  invariant  point  occurs  in  this  system  at  40°. 

F.  G.  Tryhorn. 

Isotherms  at  20°  of  the  systems  La(N03)3™ 
Mn(N03)rH20f  La(N03)3-Mg(N03)2-H20f  and 
In (N 03 ) 2-Mg  (N Os )2-H20 .  C.  di  Capua  (Gazzetta, 
1929,  59,  164 — 169). — -An  examination  of  these  iso¬ 
therms  for  the  presence  of  double  salts  yielded 
negative  results.  Saturated  solutions  at  20°  of  the 
nitrates  of  lanthanum,  manganese,  and  magnesium 
contain  respectively  60-13,  56*81,  and  43*68%  of  the 
salts.  F.  G.  Tryhorn. 

Individuality  of  heats  of  dilution  of  strong 
electrolytes.  E.  Lange  and  J.  Me  inner  (Natur- 
wiss.,  1929,  17,  273). — Preliminary.  The  integral 
heats  of  dilution  Vc  of  uni -univalent  strong  electro¬ 
lytes,  even  for  concentrations  below  0-011V,  show 
definite  differences,  e.g LiF>KF,  LiF>LiBr,  KF> 
KC1>KN03,  KC1>CsC1,  whilst  the  probable  ionic 
diameters  a  show  differences  in  the  reverse  order, 
Li+<K+<Cs+ ;  F~  <  Cl~  <  Br~  <  N 03~ .  For  lithium 
fluoride  and  calcium  sulphate  Vc  is  greater  than  would 
be  expected  from  the  limiting  law  in  the  Debye- 
Huckel  theory  ({2=0).  It  is  shown  that  it  is  unneces¬ 
sary  to  assume  negative  a  value  for  positive  deviations. 

R.  A.  Morton. 

Transference  number  of  barium  chloride  as  a 
function  of  the  concentration.  G.  Jones  and  M. 
Dole  (J.  Amer.  Chem.  Soc.,  1929,  51,  1073 — 1091). — 
The  Hittorf  transport  numbers,  tf  for  barium  chloride 
were  determined  over  a  hundred-fold  concentration 
range  in  an  improved  apparatus  of  the  Washburn 
type.  The  quantity  1/(1 +t)  is  accurately  a  linear 
function  of  ^fcy  the  actual  relationship  being  (i)  £+1= 
A/(l+Bi/c),  where  A  =  l*4476  and  £=0*07010. 
Previous  determinations  of  transport  numbers  over 
large  concentration  ranges  have  all  been  effected  by 
means  of  the  EM.F.  method  and  the  results  do  not 
conform  with  (i).  E.M.F.  of  cells  of  the  type 
Ag3Ag01/BaCl2(G-05J/)/BaCl2(c)/AgCI,Ag  were,  there¬ 
fore,  determined  at  25°,  where  c  varies  between  0*001 
and  1*0 AT,  but  the  potentials  found  agreed  almost 
exactly  with  those  of  Lucasse  (A.,  1925,  ii,  399).  The 
erroneous  transport  numbers  calculated  by  this  author 
from  his  EM.F.  results  are  attributed  therefore  to 
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the  complicated  graphical  procedure  which  he  was 
compelled  to  use.  An  analytical  method  of  com¬ 
putation  is  given.  Lucasse’s  data  for  cells  without 
liquid  junctions  yield  the  following  equation  for  the 
mean  activity  coefficients  of  the  ions  of  barium 
chloride  at  25°  (cf.  Hiickcl,  A.,  1625,  ii,  513)  :  (ii) 
log  /— 0*15266c=— l*734yc/(l+2*23lS\/c).  Com* 
bination  of  (ii)  with  (i)  yields  a  relationship  between 
a  (activity)  and  c ,  which  permits  an  integration  of 
the  fundamental  thermodynamic  equation  (in)  dU— 
—($RTf2F)td  In  a,  When  treated  in  this  way 
Lueasse’s  data  give  A  =  1*4372  and  11=0-05409  ill  (i). 
Combination  of  the  authors’  JEJI.F.  data  with 
Lucasse’s  data  gives  A= 1*4500  and  J3=O*07135 
in  (i).  The  analytical  method,  however,  is  regarded 
as  the  more  trustworthy.  S.  K.  Tweedy. 

Mobility  of  the  hydrogen  ion  and  the  elec¬ 
trical  conductivity  of  the  halogen  hy  dr  acids. 
(Mule.)  M.  de  Hlasko  (J.  Chim.  phys,,  1929,  26, 
125 — 148). — The  electrical  conductivities  of  aqueous 
solutions  of  hydrochloric,  hydrobromic,  hydriodic, 
bromic,  and  iodic  acids  have  been  measured  at  25°. 
Tallies  higher  than  those  generally  accepted  have 
been  obtained  for  the  equivalent  conductivities  of 
hydrochloric,  hydrobromic,  and  hydriodic  acids  at 
infinite  dilution,  being  431*5,  433*7,  and  432*3, 
respectively.  The  mobility  of  the  hydrogen  ion  is 
found  to  be  355-1.  The  densities  and  viscosities  of 
the  solutions  used  have  been  measured.  The  con¬ 
ductivities  of  aqueous  solutions  of  bromic  and  iodic 
acids  were  calculated  from  the  data  for  solutions  of 
hydrobromic  and  hydriodic  acids  saturated  respect¬ 
ively  with  bromine  and  iodine.  Iodic  acid  is  stronger 
than  bromic  acid.  The  constant  for  the  hydrolysis 
of  bromine  in  accordance  with  2Br2+H20  ”  HBr3~f 
HBrO,  in  solutions  saturated  with  bromine,  can  be 
calculated  with  the  aid  of  the  law  of  mass  action. 

C.  W.  Gibby. 

Relation  between  electrical  conductivity  of 
solutions  and  their  vapour  pressure.  T.  Dale:- 
dlom  (Teknisk  Tidskr.,  1928,  58,  Kemi,  76 — 79; 
Chem.  Zenfcr.,  1928,  ii,  2706—2707). — The  expression 
k  log  pQ/p-\-rC=nF7  where  C  is  the  conductivity,  pQ 
and  p  are  the  vapour  pressures  of  the  solvent  and  salt 
solution  of  concentration  n,  respectively,  and  r, 
and  F  are  constants,  is  derived.  Hence  12-45A t+ 
rO=nF,  where  At  is  the  depression  of  the  f.  p.  A 
theoretical  explanation  is  offered. 

A.  A.  Eldridge. 

Number  of  water  and  alcohol  molecules  associ¬ 
ated  with  the  silver  ion.  G.  C,  Schmidt  and  M. 
Keller  (Z .  physikal.  Cheni.,  1 929,  A, 141 , 331—342). — 
The  general  question  of  the  number  of  solvent  mole¬ 
cules  associated  with  ions  is  critically  discussed.  The 
presence  of  at  least  a  few  silver  ions  in  alcoholic  and 
aqueous  solutions  of  silver  nitrate  is  inferred  from  the 
fact  that  a  current  passes  on  the  application  of  the 
smallest  E.MJP.  It  has  been  shown  by  means  of 
cryoscopie  and  conductivity  experiments  that  both 
ammonia  and  pyridine  when  added  to  such  solutions 
give  rise  to  a  complex  ion  AgX2,  which  is  more 
soluble  in  alcohol  than  in  water.  Further  addition 
does  not  result  in  the  binding  of  more  ammonia  or 
pyridine.  The  transference  numbers  of  these  com¬ 


plex  silver  ions  have  been  determined  and  compared 
with  those  of  the  silver  ion  in  both  alcoholic  and 
aqueous  solutions  of  silver  nitrate.  The  conclusion 
reached  is  that  there  aro  on  the  average  two  solvent 
molecules  associated  with  the  silver  ion,  assuming 
that  the  volumes  occupied  by  the  molecules  of 
ammonia  and  water  aro  in  tho  ratio  94/85  as  found 
by  Griium.  Measurements  of  the  conductivity  when 
increasing  amounts  of  ammonia  and  pyridine  are 
added  to  dilute  aqueous  solutions  of  silver  nitrate 
point  to  an  equilibrium  Ag(NH3).>=^Ag(H20)ft.  In 
aqueous  solutions  there  appears  to  be  an  equilibrium 
between  the  ions  Ag(HaO)s,  Ag(H20),  and  Ag?  and 
similarly  for  the  alcoholic  solution.  F,  L.  Usher. 

Electrochemistry  of  the  system  AlBr3-KBr  in 
benzene.  V.  A.  Plotnikov  and  S.  I.  Jakitbsok 
(J.  Russ.  Phys,  Chem.  Soe.,  1928,  60,  1585 — 1592). — 
See  this  vol,,  144. 

Electrochemistry  of  solutions  of  phosphorus 
pentachloride  in  bromine.  V.  A,  Plotnikov  and 
8. 1.  Jakubson  (J.  Russ.  Phys.  Chem.  Soe.,  1928. 60, 

1 505 — 1 512) . — See  this  vol.,  144. 

Single  potential  of  the  copper  electrode.  E, 
Newbury  (J.  Atner.  Chem.  Soe.,  1929,  51,  1315— 
1322), — The  varying  values  which  have  been  recorded 
for  the  potential  of  the  copper  electrode  are  attributed 
to  the  rapid  formation  of  a  thin  film  of  basic  salts, 
and  a  method  is  described  whereby  the  potential  may 
be  ascertained  before  this  film  has  had  time  to  form. 
The  single  potentials  of  pure  copper  and  of  two- 
phase  copper  amalgam  are  found  experimental^  to  be 
identical,  whence,  from  the  work  of  Nielsen  and 
Brown  (A.,  1927,  1144),  the  standard  potential  of 
copper  referred  to  the  normal  hydrogen  electrode  is 
0*3502  volt.  S.  K.  Tweedy 

Single  potential  of  the  nickel  electrode.  E. 
Newbery  (J.  Arner.  Chem.  Soe.,  1929,  51,  1429— 
1436),— The  potential  of  nickel,  in  a  solution  of  its 
ions  is  uninfluenced  by  the  purity  of  the  nickel  salt 
and  by  metallic  impurities  or  gaseous  oxygen  in  the 
electrode,  but  it  is  very  much  affected  by  the  physical 
state  of  the  electrode  surface  and  by  the  presence  of 
gaseous  hydrogen.  The  electrode  appears  to  react 
somewhat  with  the  electrolyte.  The  potential  was 
investigated  by  observations  on  a  cell  of  the  type 
Ni|NiS040*5i¥|Hg2S04|Hg,  special  precautions  and 
technique  being  adopted.  For  each  abrading 
material  used  to  polish  the  electrode  there  is  a 
definite  limiting  potential.  Constant  and  repro* 
ducible  values  are  obtained  only  when  the  nickel  is 
treated  anodically  with  a  small  current  density  in¬ 
sufficient  to  produce  passivity.  It  is  suggested  that 
two  allotropes  of  nickel  exist,  one,  preponderating  in 
amorphous  nickel,  having  a  potential  of  0*45  volt  or 
more  (referred  to  JV-hydrogen  electrode)  and  the  other 
a  potential  of  0*05  volt  or  less;  the  equilibrium  of 
these  allotropes  in  ordinary  nickel  accounts  for  the 
third  observed  potential,  0*17  volt.  This  hypothesis 
also  affords  an  explanation  of  the  retardation  pheno¬ 
mena  observed  during  the  electrolytic  deposition  of 
nickel  and  of  the  eleetrodeposition  of  polished  nickel. 
It  is  probable  that  the  true  reversible  potential  of  a 
metal  giving  rise  to  hydrated  ions  cannot  be  directly 
determined.  S.  K.  Tweedy. 
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Electrolytic  potentials  ol  some  metals*  L. 
Bouchet  (Compt.  rend.,  1929,  188,  1237 — 1239). — 
The  electrolytic  potentials  of  magnesium,  zinc, 
hydrogen,  copper,  and  silver  are  — -1*766,  —1*052, 
—0*281, 0*041,  and  0*502,  respectively,  compared  with 
the  iV-calomel  electrode  at  18 — 24°.  Slight  variations 
with  the  salt  used  were  obtained  in  the  case  of  zinc. 

J.  Grant. 

Calcium  amalgam  electrode  in  dilute  aqueous 
solutions.  P*.  J.  Fosbinder  (J.  Amer.  Ghem.  Soc., 
1929,  51,  1345 — 1356). — The  activity  coefficients  of 
calcium  chloride  up  to  3*3 M  were  determined  from 
E.M.F.  measurements  on  cells  of  the  type  :  Ag| 
AgCl|CaCl2(c)|Ca  amalgamjCaCl2(0*0099A/)|AgCl|Ag, 
the  results,  up  to  li¥,  being  in  agreement  with  those 
of  Lueasse  {A.,  1925,  ii,  399).  An  apparatus  suitable 
for  determining  the  activity  coefficients  of  calcium 
ions,  including  a  dropping  calcium  amalgam  electrode, 
is  described,  and  used  for  determining  the  said 
coefficients  from  0*01  to  0*001  M  in  calcium  sulphate, 
lactate,  hydroxide,  chloride,  and  acetate  solutions  at 
about  25°.  The  results  are  in  approximate  agreement 
with  the  requirements  of  the  Debye-Huekel  theory. 
Addition  of  electrolyte  or  protein  lowers  the  potential 
of  the  calcium  amalgam  electrode.  Experiments  on 
dog’s  blood  show  that  the  electrode  is  useless  for 
determining  calcium -ion  activity  in  any  solution  con¬ 
taining  cations  other  than  calcium.  Proteins  prob¬ 
ably  form  a  skin  over  the  electrode,  thus  hindering  the 
establishment  of  true  electrochemical  equilibrium. 

S.  K.  Tweedy* 

Potential  of  inert  electrodes  in  solutions  of 
sulphurous  acid  and  its  behaviour  as  an  oxidising 
and  reducing  agent.  A.  A.  Noyes  and  H.  H. 
Steinour  (J.  Amer.  Chem.  Soc.,  1929,  51,  1409— 
1428) . — Experiments  relating  to  the  potential  E  of 
a  platinised  platinum  electrode  in  solutions  con¬ 
taining  sulphite  and  hydrogen  ions  (cf.  Carter  and 
James,  A.,  1925,  ii,  134)  are  described.  Under  quiet 
conditions  E  is  fairly  constant,  but  on  prolonged 
agitation  of  the  solution  it  becomes  more  negative 
and  then  gradually  increases  to  the  quiet-state  value. 
A  combination  of  catalytic  and  adsorption  effects  at 
the  electrode  is  the  possible  explanation.  The 
potential  is  not  accidental ;  at  25°  it  is  given  empiric¬ 
ally  by  —0*37—0*0296  log  [H”]4'3.  It  is  due  to  sulph¬ 
urous  acid  and  some  decomposition  product  of  this 
acid.  It  is  independent  of  the  initial  condition  of 
the  electrode  and  is  scarcely  affected  by  the  presence 
of  sulphuric,  hydrochloric,  and  dithionic  acids.  The 
aforesaid  decomposition  product  is  probably  hypo- 
sulphurous  acid  (H2S204,  which  the  authors,  in 
accordance  with  a  systematic  nomenclature  which 
they  propose  for  certain  sulphur  acids,  rename 
*'  iithionous  acid  ”),  and  the  nearly  constant  value  of 
£  is  said  to  be  due  to  the  rate  of  production  of  this 
acid  from  sulphurous  acid,  being  equal  to  the  rate  at 
which  it  spontaneously  decomposes.  Addition  of 
sulphur  has  no  influence  on  E  at  low  temperatures, 
but  at  higher  temperatures  it  may  affect  the  potential 
because  of  the  accelerated  rate  of  decomposition  of 
the  hyposulphurous  acid.  The  potential  is  com¬ 
plicated  by  the  presence  of  oxygen,  since  this  latter 
assists  the  decomposition  of  the  hyposulphurous 
aeid.  A  quantitative  interpretation  of  the  chemical 


behaviour  of  sulphurous  acid  is  given,  and  the  free 
energy  changes  of  several  ionic  reactions  involving 
sulphur  acids  are  calculated.  S.  K.  Tweedy. 

Electromotive  behaviour  of  aluminium  and  its 
amalgams*  R.  Muller  (Z.  Elektrochem.,  1929, 
35,  240 — 249).— The  potentials  set  up  between  alumin¬ 
ium  and  aluminium  amalgams,  respectively,  and  non- 
aqueous  solutions  containing  aluminium  bromide  have 
been  investigated  by  comparing  them  with  the  poten¬ 
tials  of  certain  silver  comparison  electrodes.  In  one 
case,  the  liquid  phase  consisted  of  fused  aluminium 
bromide  and  potassium  bromide,  whilst  in  another, 
aluminium  bromide  was  dissolved  in  pyridine.  The 
data  show  that  the  potential  of  aluminium  and  its 
amalgams  with  regard  to  a  particular  solution  is  the 
same  and  is  independent  of  the  composition  of  the 
amalgam. 

Several  experiments  were  made  to  ascertain  the 
decomposition  potentials  of  aluimnium  and  bromine 
from  non -aqueous  solutions,  using  either  platinum  or 
mercury  as  cathode.  H.  T.  S.  Britton. 

Behaviour  of  the  antimony  electrode  in 
buffered  and  unbuffered  solutions.  V.  G.  Lava 
and  E.  D.  Hemedes  (Philippine  Agric.,  1928,  17, 
337 — 349). — Antimony  electrodes,  which  are  recom¬ 
mended  for  sugar  solutions  but  not  for  soils,  were 
tested  in  buffer  solutions  of  potassium  dihydrogen 
phosphate  and  sodium  hydroxide  and  in  mixtures  of 
O-OlrV-sodium  hydroxide  and  0*01  A -hydrochloric  acid 
at  26 — 29° ;  the  pa  is  given  by  JJ=0*052+Q*057  pa. 

Chemical  Abstracts. 

Influence  of  the  solvent  on  the  E.M.F.  of  silver 
halide  cells.  I.  Water-ethyl  alcohol  mixtures. 
A.  S.  Afanasiev  (Z.  Elektrochem.,  1929,  35,  220— 
222,  and  J.  Russ.  Phys-.Chem.  Soc.,  1929 :!  61,  613- 
618). — Measurements  were  made  of  the  E.M.F.  of 
cells  of  the  type  Ag|AgCl,KCl|KBr,AgBr|Ag  in  the 
half-elements  of  which  various  solvent  media,  con¬ 
sisting  of  mixtures  of  water  and  ethyl  alcohol  in 
differing  proportions,  were  used.  The  E.M.F .  found 
were  in  good  agreement  with  those  obtained  by 
calculation,  using  Brodsky’s  formula  (A.,  1926,  688) 
which  he  developed  for  the  E.M.F.  of  similar  mercurous 
halide  concentration  cells  containing  various  non- 
aqueous  solvents.  H.  T.  S.  Britton* 

Oxidation  -  reduction.  XIV.  Equilibrium 
potentials  of  sodium  2  :  6-dibromobenzenone- 
indophenol-2'-  and  -3'-sulphonates,  2  :  6  : 2'-tri- 
chlorobenzenoneindophenol,  and  2  :  6-dimethyl- 
benzenoneindophenol.  W.  L.  Hall,  P.  W.  Preisler, 
and  B.  Cohen  (U.S.  Public  Health  Rep.,  Suppl.  71, 
192S,  26  pp.). — The  equilibrium  potentials  and  dis¬ 
sociation  constants  of  the  four  compounds  mentioned 
in  the  title  have  been  determined  at  30°  by  methods 
previously  described  (cf.  A.,  1923,  ii,  726;  1924,  ii, 
597).  Deflexions  in  the  Er0 — p&  curves  (where  E'0  is 
the  potential  corresponding  with  an  equimoleeular 
mixture  of  oxidant  and  reduetant)  denote  detectable 
dissociation,  and  when  the  change  in  slope  (—dE/dpa) 
is  negative,  the  dissociation  causing  the  change  is 
assigned  to  the  reduetant :  when  the  change  is  posi¬ 
tive,  dissociation  is  attributed  to  the  oxidant.  The 
first  three  of  the  above  compounds  occupy  positions 
on  the  extreme  electropositive  side  (Ge.,  most  easily 
reducible)  of  the  indophenol  series.  The  effect  of 


770 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


substituting  sulpho-,  ehloro-,  and  methyl  groups  is 
discussed,  and  a  list  of  13  useful  oxidation-reduction 
indicators  is  given  together  with  values  of  E'Q  at 
Pn  5'0 — 9-0  and  30°.  H.  Burton. 

Polarographic  studies  with  the  dropping 

mercury  cathode.  I.  Amphoterity  of  ferrous 
hydroxide.  B.  Sghrager  (Coll.  Czech.  Chem. 

Comm.,  1929,  1,  276 — 281 ) . — Measurements  with  the 
polarograph  show  that  ferrous  hydroxide  dissolves 
slightly  in  aqueous  solutions  of  sodium  hydroxide, 
owing  to  the  reaction  Fe(QH)2  +  OH' — >Fe(OH)'3, 
the  ratio  [Fe(OH)37[OH']  having  the  value  6x10”®. 
From  the  value  for  the  deposition  potential  of  ferrous 
iron  in  the  solution,  the  value  of  the  product 
[Fe"][OH']2  is  calculated  to  be  7  X 1(HS,  Cobaltous 
and  manganous  hydroxides  also  show  acidic  pro¬ 
perties.  R.  CUTHILL, 

Ter  valent  chromium.  (Mme.)  N.  Demassieux 
and  J.  Heyrovsky  (J.  Chim.  phys.,  1929,  26,  219 — 
223).— Polarisation  curves  obtained  with  the  “  polaro¬ 
graph  ”  during  the  electrolysis  of  ter  valent  chromium 
salt  solutions  of  different  concentrations,  in  which 
the  dropping  mercury  electrode  is  used,  are  described, 
and  the  inflexions  arc  attributed  to  either  Cr“’ — >- 
Cri’-f-F  or  Cr*“ — >-Cr+3F.  The  curves  are  stated 
to  shoiv  that  the  less  hydrated  chromium  ions  in  the 
green  salts  (according  to  Werner’s  theory)  are  reduced 
and  discharged  at  potentials  which  are  more  positive 
than  those  at  which  the  more  hydrated  chromium 
ions  in  the  violet  salts  become  reduced.  This  is  true 
of  the  chloride  and  sulphate  solutions,  although  with 
the  latter  the  abnormally  great  displacements  of  the 
potentials  at  which  reduction  occurs  indicate  that 
the  complexity  of  the  ions  varies  with  dilution  in 
passing  from  the  green  to  the  violet  form.  The 
potentials  at  which  reduction  occurs  in  potassium 
and  rubidium  chrome  alum  solutions  are  coincident, 
and  indicate,  it  is  believed,  the  progressive  dissociation 
of  the  anion  complexes.  The  constitution  of  chrome 
alums  is  compared  with  that  of  simple  salts.  No 
reduction  occurs  in  alkaline  chromium  hydroxide 
solutions,  which  is  regarded  as  proof  of  the  colloidal 
nature  of  the  hydroxide,  in  contrast  with  solutions 
of  zincates  and  plumbites  in  which  reduction  has 
been  observed.  II .  T.  S.  Britton. 

Influence  of  glycine  on  the  electrical  con¬ 
ductivity  of  salt  solutions.  T.  Murayasw  (Hok¬ 
kaido  J.  Med.,  1928,  6,  328 — 336). — The  reduction 
of  the  conductivities  of  0-oilf -solutions  on  the  addition 
of  glycine  diminishes  in  the  order  :  hydrogen  chloride, 
sodium  chloride,  cobalt  nitrate,  sodium  carbonate, 
calcium  chloride,  potassium  dichromate,  barium 
chloride,  aluminium  chloride,  ammonium  chloride ; 
with  ferric  chloride,  chromic  chloride,  zinc  sulphate, 
copper  sulphate,  magnesium  sulphate,  potassium 
ferrocyanide  there  is  an  increase  in  conductivity  which 
diminishes  in  the  order  given. 

Chemical  Abstracts. 

Anodic  behaviour  of  aluminium.  W.  J. 
Muller  and  K.  Konopicky  (Z.  physikal.  Chem., 
1929, 141,  343—377 ;  cf.  A.,  1928,  247).— The  theories 
hitherto  advanced  to  explain  the  anodic  passivity 
and  valve  action  of  aluminium  electrodes  are  critically 
examined.  Measurements  have  been  made  of  the 


rate  of  decrease  of  the  current  under  a  constant 
P.D.  and  Meserve’s  observation,  that  after  the  lapse 
of  a  certain  timo  this  is  inversely  proportional  to 
the  square  of  the  current  strength,  has  been  con¬ 
firmed.  It  is  therefore  improbable  that  the  action  is 
due  to  the  formation  of  a  protective  film  of  oxygen, 
which  according  to  the  authors’  results  can  occur  only 
if  the  aluminium  is  made  chemically  passive.  The 
gas  evolved  at  an  aluminium  anode  has  been  examined 
and  shown  to  contain  a  varying  quantity  of  hydrogen, 
a  result  in  agreement  with  the  theory  that  the  anodic 
passivity  is  due  to  a  layer  of  hydroxide,  since 
aluminium  even  when  highly  anodically  polarised  is 
still  chemically  active  and  capable  of  liberating 
hydrogen  from  the  electrolyte.  The  oxygen  produced 
is  not  formed  at  the  surface  of  the  metal  but  on  the 
skin  of  hydroxide  covering  it.  It  has  further  been 
shown  that  the  hydroxide  layer  is  the  seat  of  both 
resistance  and  capacity,  and  it  cannot  therefore  be 
assumed  that  the  latter  is  due  to  a  film  of  oxygen. 
The  dissipation  of  the  charge  in  a  formed  anode 
follows  the  normal  course  of  the  discharge. of  a  con¬ 
denser  through  a  resistance  as  long  as  the  electrolyte 
is  approximately  neutral.  The  conclusion  reached  is 
that,  as  an  anode,  aluminium  becomes  covered  with 
a  gelatinous  layer  of  hydroxide  which  must  be  negat¬ 
ively  charged  and  consequently  pressed  against  the 
metal,  whilst  the  electrolyte  is  expressed  from  the 
pores  of  this  gel  by  cataphoresis.  The  reverse  process 
occurs  when  the  aluminium  becomes  the  cathode. 
An  expression  based  on  this  view  has  been  deduced 
giving  a  relation  between  current  strength  and  time 
which  is  in  complete  agreement  with  the  experimental 
results.  F.  L.  Ushee, 

Application  of  reduced  equations  to  chemical 
reactions.  W.  Swientoslawsiu  and  J.  G.  Zawidzki 
(Rocz.  Chem.,  1929,  9,  246 — 265). — Curves  expressing 
the  velocity  of  chemical  reactions  are  plotted  using 
the  reduced  co-ordinates  x*  and  t,  where  t  is  the 
time  necessary  for  the  reaction  of  a  definite  fraction 
(a?'=l/»=l/4f  1/2,  or  3/4)  of  the  substrate.  Using 
these  co-ordinates,  the  initial  concentration  of  sub¬ 
strates  and  the  velocity  coefficient  are  eliminated 
from  the  velocity  equation,  so  that  one  single  curve 
is  obtained  for  all  equations  of  the  same  order  for  a 
given  value  of  n.  The  value  of  this  simplification 
for  the  investigation  of  the  problems  of  kinetics  is 
discussed.  R.  Truszkqwski. 

Ignition  of  combustible  gas  with  three-part 
spark.  T.  Terada,  K.  Yumoto,  and  R,  Yamamoto 
(Proc.  Imp.  Acad.  Tokyo,.  1929,  5,  125 — 126). — The 
three-part  spark  is  a  special  type  of  long  spark  pro¬ 
duced  when  a  spark  gap  is  charged  up  gradually  by  a 
statical  machine,  when  the  ratio  of  the  gap  to  the 
diameter  of  the  spherical  electrodes  is  greater  than  2, 
and  the  potential  of  the  positive  electrode  is  lowered 
by  earthing,  or  by  a  needle-point  leakage.  The  spark 
is  tripartite,  the  positive  and  negative  parts  being 
smooth  and  continuous,  whilst  the  centre  is  split  and 
of  greater  luminosity.  Ignition  of  coal  gas  occurs 
easily  in  the  positive  or  negative  portions  of  the 
spark,  but  the  character  of  the  spark  is  altered  during 
the  process.  Minimum  frequency  of  ignition  was 
found  at  the  junctions  of  the  positive  and  negative 
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portions  with  the  middle  of  the  spark.  A  maximum 
occurs  at  a  point  slightly  to  the  negative  side  of  the 
centre  of  the  spark.  Frequency  of  ignition  approaches 
100%  at  the  surface  of  the  negative  electrode,  and 
falls  nearly  to  zero  at  the  positive  surface. 

F.  G.  Tryhorn. 

Explosive  gas  mixtures.  P.  H.  Prausnitz. — 
See  B,,  1929,  421. 

Ignition  temperatures  of  mixtures  of  carbon- 
monoxide  and  air.  M.  Prettre  and  P.  Laffitte 
(Compt,  rend.,  1929, 188,  1403 — 1405). — The  authors1 
method  (this  voL,  271)  shows  that  the  ignition  tem¬ 
perature  of  air  containing  10 — 40%  of  carbon  mon¬ 
oxide  is  approximately  655°,  but  that  it  rises  rapidly 
for  higher  concentrations.  The  higher  is  the  temper¬ 
ature  of  the  mixture  the  greater  are  its  limits  of 
inflammability.  Traces  of  residual  burnt  gases  do 
not  affect  the  results  as  in  the  case  of  hydrogen 
{he.  cit. ),  but  water  vapour  and  traces  of  hydrogen 
lower  the  ignition  temperature,  the  latter  to  an  extent 
increasing  with  its  concentration  (e.g.,  80°  for  0-005 
part).  J.  Grant. 

Photographic  investigation  of  flame  move¬ 
ments  in  carbon  monoxide -oxygen  explosions, 
W.  A.  Bone  and  R.  P.  Fraser  (Phil.  Trans.,  1929, 
A,  228,  197 — 234). — A  camera  for  photographing 
explosion  waves  is  described.  The  film  is  fixed  to 
the  periphery  of  a  wheel  6"  in  diameter,  which  can 
be  driven  by  a  friction  drive  at  any  speed  between 
30  and  12,000  r.p.m.  The  flame  velocity  in  mixtures 
of  carbon  monoxide  and  oxygen  is  diminished  by 
intensive  drying,  but  the  mixture  could  still  be  ignited 
after  240  days5  drying.  The  effects  of  intensive 
drying  can  be  overcome  by  applying  an  electric  field 
throughout  the  duration  of  the  explosion.  There  is 
always  an  induction  period  when  feeble  sources  of 
ignition  are  used.  With  condenser  discharges  the 
general  flame  speed  is  not  greatly  accelerated  by 
considerable  increases  in  spark  intensity,  but  com¬ 
bustion  was  retarded  when  violent  flame  oscillations 
were  set  up  by  very  heavy  sparks.  The  flame 
oscillations  are  held  to  be  due  either  to  repeated 
reflexions  of  the  two  opposite  compression  waves 
from  the  ends  of  the  explosion  tube  or  else  to  com¬ 
pression  of  unburnt  gas  in  front  of  the  flame  and/or 
contraction  of  the  burnt  gas  behind  it.  Flame  speeds 
nmy  be  raised  by  “  shock  waves  55  from  one  uniform 
rate  to  another  by  abrupt  steps.  C.  W.  Gibby. 

Role  of  electrical  carriers  in  the  explosion  of 
combustible  gases  mixed  with  air.  F.  Haber 
(Sitzungsber.  Preuss.  Akad.  Wiss.  Berlin,  1929,  11, 
162—170). — The  deformation  of  the  explosion  zone 
and  the  effect  on  the  velocity  of  transmission  of 
ignition  produced  by  the  passage  of  explosive  mix¬ 
tures  with  air  through  the  continuous  field  of  a 
*  edge-shaped  condenser  have  been  studied.  The 
deformation  is  not  a  general  property  of  flame  and 
occurs  only  in  gas  mixtures  which  are  good  con¬ 
ductors.  It  diminishes  when  the  continuous  field  is 
replaced  by  an  alternating  field  of  high  frequency. 
Flora  the  results  obtained  with  mixtures  of  various 
gases  with  air  it  is  concluded  that  uncharged  radicals 
and  not  electrical  particles  are  responsible  for  the 
process  of  combustion  and  especially  for  the  velocity 


of  propagation  of  ignition.  The  uncharged  radicals 
are  produced  with  less  expenditure  of  energy  than 
the  charged,  and  only  in  the  case  of  the  groupings 
C'C  and  possibly  CH,  which  possess  low  excitation 
potentials,  is  the  ionisation  potential  low  enough  to 
bring  about  in  an  air  flame  an  appreciable  fission 
into  ions  and  electrons.  The  essential  source  of 
ionisation  is  the  chemical  energy  of  the  elementary 
processes  of  combustion.  L.  S.  Theobald. 

Unimolecular  reactions.  D.  G.  Bourgin  (Proc. 
Nat.  Acad.  Sei.,  1929, 15,  357 — 362). — The  new  quan¬ 
tum  mechanics  is  applied  to  the  study  of  unimolecular 
reactions,  with  special  reference  to  the  N205  molecule, 
and  the  problem  is  shown  to  bo  closely  allied  to  that 
of  thermionic  emission  and  radioactive  disintegration. 
A  particular  mode  of  decomposition  described  by  the 
severing  of  a  certain  linking  is  considered  and  an 
intermediate  region  in  which  the  energy  exceeds  the 
dissociation  energy  is  assumed.  The  molecular 
motion  is  described  by  a  Schrodinger  wave  equation 
and  an  expression  for  the  reaction  velocity  is  finally 
obtained  in  which  the  parameters  may  be  determined 
from  band  spectra  data  as  well  as  from  reaction  rate 
experiments.  A  means  is  provided  for  estimating 
the  equilibrium  point  of  the  unimolecular  decom¬ 
position.  N.  M.  Biigh. 

Oxidation  of  iodide  ion  by  persulphate  ion.  I, 
Effect  of  tri-iodide  ion  formation  on  the  reaction 
velocity.  E.  Jette  and  C.  V.  King  (J.  Amer.  Chem, 
Soc.,  1929,  51,  1034 — 1047). — The  kinetics  of  the 
reaction  2KI+K2S203=2K2S04+I2  have  been 
studied.  The  results  indicate  that  the  tri-iodide  ion 
reacts  with  the  persulphate  ion,  and  at  a  rate  which 
is  approximately  one  half  of  that  of  the  iodide  ion 
(cf.  Kiss  and  Zombory,  A.,  1927,  632,  etc,  which  work 
is  criticised),  so  that  the  observed  velocity  is  the 
sum  of  the  velocities  of  two  reactions.  The  tri-iodide 
ion  probably  does  not  act  as  a  catalyst  for  the  main 
reaction.  S,  K.  Tweedy. 

Oxidation  of  iodide  ion  by  persulphate  ion. 
II-  Effect  of  removing  the  products  of  the 
reaction  on  the  reaction  velocity.  C.  V.  King 
and  E.  Jette  (J.  Amer.  Chem.  Soc.,  1929,  51,  1048 — 
1057).— The  results  previously  obtained  (preceding 
abstract)  were  confirmed  and  found  to  hold  for  higher 
concentrations  also.  The  confirmation  was  effected 
by  conducting  experiments  in  which  the  iodine  was 
removed  either  by  means  of  organic  solvents  or  by 
reaction  with  sodium  hydroxide.  The  reaction  was 
also  studied  in  presence  of  neutral  salts  (nitrates  of 
magnesium,  calcium,  sodium,  and  barium ;  sulphates 
of  calcium  and  potassium).  Removal  of  the  sulphate 
ion  (as  barium  or  calcium  sulphate)  probably  does 
not  increase  the  velocity  of  the  main  reaction.  The 
equilibrium  constant  of  the  reaction  I2+I'^±=I3'  in 
0-1  if -potassium  nitrate  solution  was  also  determined. 

S.  K.  Tweedy. 

Kinetics  of  oxidation  of  organic  compounds 
by  bromine.  II.  Action  of  bromine  on  formic 
acid.  E.  J6sefowicz  (Rocz.  Chem.,  1929,  9,  309 — 
325). — The  velocity  of  reaction  between  dilute  aqueous 
solutions  of  bromine  and  formic  acid  is  expressed 
approximately  by  the  equation  dxjdt=k(a~x)2j2x , 
where,  a  is  the  initial  concentration  of  formic  acid 
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and  x  that  of  hydrogen  bromide  at  time  t.  The 
value  of  k  diminishes  progressively.  The  velocity 
equation  in  the  presence  of  excess  of  hydrogen 
bromide  is  dx/dt~k(a—x)2j(c+2x)t  c  being  the  initial 
concentration  of  hydrogen  bromide.  In  the  presence 
of  excess  of  hydrogen  chloride  or  nitric  acid,  dxjdt= 
k(a—x)2/{0'15c+2x).  The  addition  of  bromides, 
chlorides,  or  nitrates  has  little  influence  on  the 
reaction  velocity,  which  is,  however,  considerably 
accelerated  by  the  addition  of  sodium  sulphate,  which 
increases  the  of  the  solution.  The  velocity  of 
this  reaction  is  unaffected  by  light.  Its  temperature 
coefficient  for  the  interval  20 — 30°  is  2-26.  The 
reaction  takes  place  between  bromide  and  formate 
ions.  The  retardation  of  reaction  by  hydrogen 
bromide  is  due  partly  to  diminution  of  dissociation 
of  formic  acid  owing  to  hydrogen  ions  and  partly  to 
combination  of  bromide  ions  with  molecules  to  yield 
inactive  tribromide  ions.  R.  Truszkowski. 

Concentration  of  sugar  and  rate  of  hydrolysis 
in  an  acid  medium.  H.  Colin  and  A.  Chaudun 
(Compt.  rend.,  1929,  188,  1291—1292;  cf.  A,,  1925, 
i,  233). — The  ratio  k4Qjk5  for  the  hydrolysis  of  sucrose 
(loc,  cii.)  which  decreases  with  the  concentration  of 
acid  (for  hydrochloric,  sulphuric,  oxalic,  or  acetic 
acid)  may  be  less  than  unity  at  high  dilutions  and 
bears  no  simple  quantitative  relation  to  the  value. 
The  arbitrary  nature  of  Moran  and  Lewis’  correction 
for  the  volume  of  water  liberated  on  hydrolysis  {loc. 
cit.)  is  indicated.  J,  Grant. 

Decomposition  of  sodium  sulphate.  (Mlle.) 
G.  Marchal  (Bull.  Soc.  chira.,  1929,  [iv],  45,  225 — 
228). — -The  rate  of  decomposition  of  sodium  sulphate 
has  been  studied  by  heating  the  anhydrous  substance 
in  a  resistance  furnace  in  a  stream  of  dry  nitrogen, 
the  amount  of  change  being  ascertained  from  the 
loss  of  weight.  By  heating  alone  at  1300°  the  loss 
of  weight  was  4*23%  in  4  hrs.  Admixture  of  silica 
or  of  alumina  greatly  increased  the  initial  rate  of 
decomposition,  the  loss  of  weight  after  the  first  hour 
being  14T4%  for  silica  and  22*03%  for  alumina, 
using  equimolecular  proportions  in  each  case.  The 
reaction  can  be  utilised  for  the  preparation  of  alumina 
in  a  pure  state  from  minerals  containing  it. 

F.  L.  Usher. 

Reactions  [and  corrosion  phenomena]  at  high 
pressures.  E.  Berl. — See  B.,  1929,  419, 

Oxidation  of  iron  and  steel  at  high  temper¬ 
atures.  L.  B.  Peeil. — See  B,,  1929,  437. 

Effect  of  cold-working  on  corrosion  of  iron  and 
steeL  H.  End6. — See  B.,  1929,  437. 

Corrosion  of  steel  by  acid  solutions.  H.  End6. 
—See  B.,  1929,  437. 

Corrosion  of  aluminium.  J.  Calvet. — See  B., 
1929,  438, 

Corrosion  of  aluminium  alloys.  Quillard  and 
Bascou.— See  B.,  1929,  477. 

Application  of  the  logistic  function  to  expert- 
mental  data.  L.  J.  Reed  and  J.  Berkson  (J. 
Physical  Chertn,  1929,  33,  760 — 779). — Mathematical. 
In  view  of  the  erroneous  conceptions  which  exist  con¬ 
cerning  this  function,  the  basic  properties  of  the 


equation  are  reviewed.  Applications  to  autocatalyfcic 
reactions,  bimolecular  reactions,  and  to  oxidation  and 
reduction  potentials  are  discussed. 

L.  S.  Theobald. 

Catalysis  of  the  reaction  between  persulphate 
and  iodine  ions.  II.  Velocity  of  ionic  reactions. 
A.  VON  Kiss  (Rec.  trav.  chim.,  1929,  48,  508—516).— 
The  results  originally  obtained  (A.,  1927,  632)  have 
been  confirmed,  and  an  error  in  Saaks  calculation 
(A.,  1928,  484)  is  demonstrated.  Measurements  have 
been  made  of  the  velocity  of  the  reaction  between 
the  ferric  and  iodide  ions  in  dilute  solution. 

H,  F.  Gillbe, 

Autocat alytic  decomposition  of  thiosulphuric 
acid.  II,  K.  Jablczynski  and  S.  Frenkenbeeg 
(Bull.  Soc.  chim.,  1929,  [iv],  45,  210 — 217 ;  cf.  A., 
1926,  913). — The  influence  of  sulphur  nuclei,  of 
“  sulfidale  ”  (a  medicinal  preparation  of  finely  divided 
sulphur),  and  of  mastic  on  the  rate  of  decomposition 
of  thiosulphuric  acid  solutions  has  been  studied  by 
measuring  the  opacity  of  acidified  solutions  of  sodium 
thiosulphate,  gum  arabic  being  present  in  all  cases. 
The  addition  of  sulphur  nuclei,  obtained  by  dialysing 
a  reaction  mixture  left  over  from  a  previous  experi¬ 
ment,  caused  the  time  of  half  change  {i)  to  decrease. 
The  difference  between  the  values  of  t  without  and 
with  sulphur  nuclei  is  nearly  proportional  to  the 
quantity  of  nuclei  added.  When  this  quantity  is 
very  large  the  reaction  ceases  to  be  autocatalytlc 
and  becomes  unimolecular,  the  sulphur  as  it  is  pro¬ 
duced  being  deposited  on  the  nuclei  already  present, 
and  no  fresh  nuclei  being  formed.  “  Sulfidale,55  in 
which  the  sulphur  particles  have  an  average  diameter 
of  1*54  \l,  and  a  colloidal  suspension  of  mastic  also 
exert  an  accelerating  influence  on  the  reaction,  and 
to  about  an  equal  extent,  but  the  period  of  induction 
is  longer  than  when  colloidal  sulphur  is  added.  It  is 
considered  that  the  colloidal  sulphur  liberated  during 
the  reaction  acts  by  destroying  the  condition  of 
supersaturation,  whereas  “  sulfidale  ”  and  mastic 
behave  at  first  like  indifferent  solids,  becoming  cata- 
lytically  active  only  after  they  have  adsorbed  a 
sufficient  quantity  of  colloidal  sulphur. 

F.  L.  Usher. 

Reaction  kinetics  of  heterogeneous  catalysis. 
W.  Frankenburger  (Z.  Elektrochem,,  1929,  35, 
278 — -283). — A  theoretical  discussion  of  the  mechanism 
of  the  various  stages,  their  temperature  coefficients 
and  reaction  orders,  of  decomp ositions  occurring  at 
the  surfaces  of  catalysts.  H.  T.  S.  Britton. 

Decomposition  reactions  during  catalytic 
hydrogenation  in  presence  of  nickel.  Role  of 
the  catalyst  in  heterogeneous  catalysis.  A.  A. 
Balandin  (Z.physikal.  Ohem.,  1929,  B5  3,  167—194). 
— From  an  examination  of  a  large  amount  of  experi¬ 
mental  data  on  the  catalytic  hydrogenation  of  organic 
compounds  in  presence  of  nickel  (cf.  Senderens)  it  is 
shown  that  there  is  a  definite  order  in  which  the 
various  atomic  groups  are  eliminated  from  the  original 
molecule  (compounds  involving  only  the  six  elements 
hydrogen,  carbon,  nitrogen,  oxygen,  chlorine,  and 
bromine  are  considered).  The  linkings  which  are 
most  easily  broken  are  not  those  which  are  most 
unstable  in  the  free  molecule.  The  ease  with  which 
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a  particular  atom  or  group  of  atoms  is  eliminated 
from  the  molecule  depends  on  its  affinity  towards 
the  catalyst,  which  acts  by  weakening  the  linking 
between  that  atomic  group  and  the  rest  of  the  mole¬ 
cule.  The  nature  of  the  catalyst  is  therefore  an 
important  factor.  This  view  is  illustrated  also  by 
means  of  a  number  of  other  reactions  which  are 
catalysed  by  nickel,  e.g dehydrogenation  of  hydro¬ 
carbons,  amines,  and  alcohols,  hydrogenation  of 
double  linkings,  dehydration  of  alcohols,  and  many 
condensation  reactions.  0.  J.  Walker. 

Promoter  action  of  copper  and  copper  oxide 
on  the  reaction  2H2+02—2H20.  I.  Oxidation 
velocity  of  copper.  II.  Reduction  of  cupric 
oxide.  III.  Autocatalysis  in  the  heterogeneous 
system.  Y.  Okayama  (J.  Soc.  Chem.  Ind.  Japan, 

1928,  31,  300—306,  399- . 406,  407—410.)—!.  The 

velocity  of  oxidation  of  copper  in  the  atmosphere  of 
oxygen  at  0*12  mm.  was  investigated.  The  surface 
of  the  bulb  of  a  mercury  thermometer  was  covered 
with  the  thin  layer  of  copper.  Through  the  bulb  a 
thin  glass  capillary  spiral  tube  was  passed,  and  sealed 
at  its  ends  to  the  wall  of  the  bulb.  This  capillary 
tube  carried  in  it  an  electrically  heated  spiral  of 
platinum  wire  (10  cm.  X  0*1  mm.).  Thus  the  mercury 
in  the  bulb,  together  with  the  thin  layer  of  copper 
on  it,  could  be  heated  to  any  desired  temperature. 
The  reaction  velocity  was  determined  by  the  change 
of  pressure,  which  was  measured  by  means  of  the 
McLeod  manometer.  The  velocity  of  oxidation  in¬ 
creased  with  time,  according  to  the  equation  —dpjdt— 
hpt,  where  p  and  i  are  the  pressure  and  time, 
respectively.  This  increase  was  thought  to  be  caused 
by  the  catalytic  action  of  copper  oxide,  which  was 
formed  by  the  reaction,  the  action  taking  place  at 
the  copper-copper  oxide  interface.  After  some  time, 
the  velocity  of  oxidation  decreased,  owing  to  the 
decrease  in  the  surface  of  copper  and  in  the  pressure 
of  oxygen.  The  relation  between  the  velocity  of 
oxidation  and  temperature  was  given  by  the  equation 
log  3823/2t+5*5j  where  Jc  and  T  are  the  velocity 
coefficient  and  absolute  temperature,  respectively. 

XL  The  reduction  of  cupric  oxide  by  hydrogen  is 
autocatalytic  even  above  200°.  The  reaction  is 
retarded  by  the  presence  of  water  vapour.  When 
hydrogen  is  passed  over  cupric  oxide  the  weight  of 
the  latter  increases  at  first  and  then  decreases.  This 
initial  increase  in  weight  is  due  to  surface  adsorption 
of  water  vapour.  By  measuring  the  decrease  in 
pressure  and  condensing  the  water  vapour  formed 
by  liquid  air,  the  velocity  of  reduction  was  found  to 
be  given  by  the  equation  —dp/dt^=hpi/(p0’—p)i  where 
and  p  were  the  initial  pressure  of  hydrogen  and 
tne  pressure  at  the  time  I,  respectively.  The  velocity 
coefficient  h  at  T°  Abs.  is  given  by ;  log  5257/ 
f+7'38. 

III.  The  autocatalysis  in  the  heterogeneous  reaction 
can  be  easily  explained  by  Volmer’s  nucleus  theory, 
but  it  still  remains  doubtful  whether  all  autocatalytic 
actions  in  a  heterogeneous  system  are  due  to  the 
removal  of  the  difficulty  of  the  formation  of  nuclei. 
There  are  two  possibilities,  namely,  (1)  facilitation  of 
the  rate  of  the  molecular  change,  and  (2)  the  removal 
of  the  difficulty  of  nucleus  formation.  Y.  Nagai. 


Catalytic  action  of  some  compounds  con¬ 
taining  iron.  H.  von  Euler,  H.  Nilsson,  and  D. 
Runekjelm  (Svensk  Kern.  Tidskr.,  1929,  41,  85 — 
92). — The  catalase  activity  of  haerain  and  of  certain 
allied  compounds  on  solutions  of  hydrogen  peroxide 
(0-008— 0*009Jf)  has  been  determined  and  the  con¬ 
stant  JE=i/[millimol.  Fe]  calculated,  where  h  is  the 
velocity  coefficient  of  the  reaction  and  (millimoLFe) 
the  concentration  in  millimole,  per  litre  of  the  iron- 
containing  compound  under  examination.  The  values 
found  are  for  hsemin  J£=0*06,  for  pyratin, 
C^oH880AN4FeCl  (prepared  by  heating  hcemin  with 
resorcinol  at  180—190°)  K— 0*8,  mesohsemin  X— 1*1 — 
1*7,  and  deuterohaamin  iff  =1-0.  The  buffers  used 
appear  to  influence  the  values  of  the  constants.  All 
these  substances  bring  about  the  oxidation  of  reduced 
phenolphthalein  by  hydrogen  peroxide,  their  activities 
being  approximately  proportional  to  100,  1000,  125, 
and  200,  respectively.  W.  0.  Kbrmack. 

Catalytic  reduction  of  carbon  monoxide  under 
normal  pressure.  I.  Investigation  of  catalytic 
activity  of  metals  by  means  of  heating  curves. 
II.  Investigation  of  effect  of  foreign  substances 
on  catalytic  activity  of  cobalt  by  means  of  heating 
curves.  3.  Kodama  (Bull,  Inst.  Phys.  Chem.  Res., 
Japan,  1929,  8,  277 — 283,  284 — 287} —I.  The  cata¬ 
lytic  effect  on  the  reduction  of  carbon  monoxide  with 
hydrogen  of  metals  obtained  by  reduction  of  their 
oxides  has  been  examined  at  temperatures  up  to 
450°  by  means  of  heating  curves.  Copper  reduced 
at  180°  has  no  action.  Nickel  brings  about  the 
formation  of  hydrocarbons,  whilst  cobalt  causes 
separation  of  carbon  in  addition.  With  cobalt,  but 
not  with  nickel,  the  catalytic  activity  depends  on 
the  temperature  at  which  the  metallic  oxide  was 
reduced.  Iron  is  oxidised  with  separation  of  carbon, 
and  no  hydrocarbons  are  formed.  Cobalt,  nickel, 
and  the  oxidised  iron  decompose  pure  carbon  mon¬ 
oxide. 

II.  If  the  cobalt  is  charged  with  thoria,  no  carbon 
separates,  but  hydrocarbons  are  still  formed.  Charg¬ 
ing  with  copper  has  a  similar  effect,  but  the  activity 
of  this  catalyst  is  rather  less.  Aluminium  oxide  and 
manganous  oxide  have  a  deleterious  influence  on  the 
activity,  and  potassium  carbonate  favours  the  separ¬ 
ation  of  carbon.  R.  Cuthill. 

Nature  of  carbon  produced  by  catalytic  decom¬ 
position  of  carbon  monoxide  with  iron.  T. 
Watanabe  (Bull.  Inst.  Phys.  Chem.  Res.,  Japan, 
1929,  8,  288— 292} —The  carbon  produced  by  the 
catalytic  decomposition  of  carbon  monoxide  proves, 
from  X-ray  examination,  to  be  of  a  graphitic  nature. 
The  higher  is  the  temperature  of  its  formation,  the 
more  does  it  approximate  to  the  normal  structure  of 
graphite,  the  smaller  is  its  adsorptive  power,  and  the 
higher  its  density.  R.  Cuthill, 

Thermal  decomposition  of  methane.  I. 
Decomposition  In  silica  bulbs.  G.  C.  Holliday 
and  H.  C,  Exbll  (J.C.S.,  1929,  1066— 1074).— The 
decomposition  of  methane  on  silica  at  temperatures 
between  800°  and  1200°  has  been  studied.  Extremely 
slow  decomposition  follows  a  very  rapid  initial  one, 
and  a  practically  stable  mixture  is  obtained  containing 
more  methane  than  is  present  at  true  equilibrium. 
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The  lower  is  the  initial  pressure  the  greater  is  the 
final  amount  of  decomposition.  Hydrogen  added 
initially  behaves  in  the  same  way  as  that  produced 
in  the  reaction.  It  is  considered  that  the  retardation 
is  due  to  preferential  adsorption  of  hydrogen,  pro¬ 
tecting  the  surface.  Similar  results  were  obtained 
with  porcelain ;  no  retardation  was  observed  with  a 
nickel  catalyst.  The  effect  of  temperature  on  the 
false  equilibrium  is  analogous  to  that  on  a  true 
equilibrium .  Ethane  gave  the  same  false  equilibrium 
mixture  as  methane.  C.  W.  Gibby. 

Kinetics  of  the  catalytic  dehydrogenation  of 
decahydronaphthalene.  N.  D.  Zelinski  and  A.  A. 
Balandin  (Bull.  Acad.  Sci.  U.S.S.R.,  1929,  No.  1, 
29- — 52). — The  degree  of  dehydrogenation  of  deca¬ 
hydronaphthalene  was  determined  by  measuring  the 
volume  at  N.T.P.  of  hydrogen  evolved  on  passing  a 
known  volatilised  quantity  of  decahydronaphthalene 
over  a  layer  of  a  suitable  eatatyst  heated  in  an  electric 
furnace.  The  catalysts  used  were  platinised  charcoal 
(30%  Pt),  platinum-black  (30%)  on  asbestos,  and 
nickelised  asbestos  (72%  Ni).  In  the  case  of  platin¬ 
ised  charcoal  it  was  found  that  dehydrogenation  is 
almost  complete  (99%)  at  333°  and  that  it  is  much 
more  effective  than  platinum-black  on  asbestos.  The 
same  method  was  used  for  investigating  the  dehydro¬ 
genation  of  cyclohexane  using  platinised  charcoal, 
palladised  asbestos,  and  nickelised  asbestos  as  cata¬ 
lysts  and  the  dehydrogenation  of  piperidine  using 
platinised  asbestos  and  palladised  asbestos  as  cata¬ 
lyst.  By  using  Arrhenius’  relation  k—kQ(rQm\  values 
of  Jc0  and  Q  for  dehydrogenation  of  decahydro¬ 
naphthalene  are  obtained  as  follows  :  using  platinised 
charcoal  ^=7-128  X 1010,  Q — 18890  g.-cals.,  using 
platinum-black  on  asbestos  JcQ— 2-202  X 1010,  $=  18990 
g.-cals.,  and  using  nickelised  asbestos  &0=3-63xlQ4, 
<2=9990  g.-cals.  For  the  dehydrogenation  of  cyclo¬ 
hexane  using  platinised  charcoal  1c0=  1T2X109,  Q— 
1 8040  g.-cals.,  using  palladised  asbestos  &0 = 5  * 754  x  1 07, 
<2=15300  g.-cals.,  and  using  nickelised  asbestos  &0= 
1T43X102,  <2=9710  g.-eals.  From  the  data  of 
Zelinski  and  Pavlov  (A.,  1923,  i,  767)  for  the  use  of 
platinised  asbestos,  &0=lT22x  109,  <2=18040  g.-cals. 
Dehydrogenation  of  piperidine  using  platinised 
asbestos  gives  &0=o-00x  106,  <2=19930  g.-cals.,  and 
by  using  palladised  asbestos  &0= 6-026  x  108,  $=16250 
g.-cals.  From  these  results  the  authors  conclude  that 
the  energy  of  activation  ( Q )  as  well  as  the  temperature 
coefficient  of  the  reaction  velocity  (k0j are  independent 
of  the  nature  of  the  catalysed  substance  and  depend 
only  on  the  catalyst  used.  By  plotting  the  reciprocal 
of  the  temperature  against  the  logarithm  of  the  per¬ 
centage  of  hydrogen  evolved  they  obtain,  instead  of 
straight  lines,  lines  bent  upwards  at  a  temperature  of 
abour  270°  and  explain  this  as  being  due  to  a  much 
larger  decomposition  of  the  hydrocarbon  with  a  con¬ 
sequent  formation  of  a  thin,  invisible  layer  of  carbon  on 
the  catalyst,  the  catalytic  activity  of  which  is  therefore 
lowered.  Different  experiments  at  temperatures 
below  270°  give  in  all  eases  the  same  volumes  of 
hydrogen,  whilst  by  heating  at  temperatures  above 
270°  and  subsequently-  determining  the  volume  of 
hydrogen  evolved  on  d ehydrogenation  at  temperatures 
below  270°  the  volume  of  hydrogen  evolved  is  less. 


The  authors  also  investigated  the  effect  of  addition 
of  pure  naphthalene  on  the  dehydrogenation  of  deca- 
hydronaphthalene  and  of  the  addition  of  benzene  on 
the  dehydrogenation  of  cyclohexane.  The  effect  was 
measured  by  determining  the  volume  at  N.T.P,  of 
hydrogen  evolved  and  also  by  the  increase  in  density 
and  of  the  refractive  index  of  the  different  mixtures. 
They  conclude  that  the  effects  of  addition  of  one  of 
the  products  of  the  reaction  are  rather  complicated 
and  that  the  effects  of  adsorption  are  of  the  greatest 
imp ortanc e.  A.  Frebian, 

Topochemical  reactions.  V.  Koklschutter 
(Helv.  Chim.  Acta,  1929,  12,  512 — 529). — A  lecture, 
giving  a  general  account  of  topochemical  reactions, 
i.e.}  reactions  which  are  localised  at  a  particular  point 
in  a  reacting  system,  as  distinct  from  reactions  which 
take  place  throughout  a  homogeneous  gaseous  or 
liquid  phase.  The  process  of  crystallisation  is  dealt 
with  in  particular.  0.  J.  Walker. 

Electrolysis  of  [solutions  of  electrolytes  in] 
water  with  alternating  current.  A.  Canard 
(Compt.  rend.,  1929, 188, 1397— 1398).— The  volumes 
of  hydrogen  evolved  during  the  electrolysis  of  OOOlif- 
aqueous  solutions  of  electrolytes  with  electrolytic  iron 
electrodes,  by  an  alternating  current  of  50  cycles  at 
110  volts,  have  been  redetermined  under  more  refined 
conditions  (cf.  A.,  1928,  489).  The  volume  decreases 
slightly  with  increase  in  mobility  of  the  cations  for 
the  non- by droly sable  sulphates,  and  is  high  and  low 
in  the  presence  of  hydrogen  and  hydroxyl  ions, 
respectively.  The  electrodes  are  attacked  in  the 
former  case,  but  not  in  the  latter.  J.  Grant. 

Alkaline  electrolytic  iron.  S.  J.  Lloyd  —See 
B,,  1929,  438. 

Electrochemical  corrosion  of  painted  or 
lacquered  steel.  A.  R.  Evans  — See  R.,  1929, 437. 

Electrolytic  formation  of  sodium  arsenate.  0. 
Essin  (Z.  Elektrochem.,  1929,  35,  234— 240).— On 
electrolysis  of  an  alkaline  solution  of  arsenious  oxide, 
containing  SO-5  g.  of  oxide  and  100-6  g.  of  sodium 
hydroxide  per  litre,  between  iron  electrodes  in  a  cell 
without  a  diaphragm,  with  a  C,D.  of  both  anode 
and  cathode  equal  to  0*03  amp. /cm.2,  about  50%  of 
the  oxide  underwent  oxidation  at  the  anode,  whilst 
about  12%  became  reduced  at  the  cathode.  This 
wras  prevented  by  interposing  a  diaphragm  between 
the  electrodes  and  using  sodium  hydroxide  solution 
as  catholyte.  A  solid  crust  of  sodium  arsenate 
appeared  around  the  anode  through  the  anolyte 
becoming  supersaturated  when  certain  concentrations 
of  electrolyte  were  employed.  A  series  of  experiments 
was  performed  in  a  diaphragm  cell  with  an  electrolyte 
containing  about  70  g.  of  arsenious  oxide  and  87-5  g. 
of  sodium  hydroxide  per  litre,  with  anode  CM. 
ranging  from  0-003  to  0-03  amp. /cm. 2  and  with  equal 
current  concentrations.  The  yields  of  arsenate  varied 
from  0  to  100%,  the  maximum  corresponding  with 
each  C.D.  being  indicated  by  the  liberation  of  oxygen 
at  the  anode.  H.  T.  S.  Britton. 

Electrodeposition  of  chromium  from  aqueous 
solutions  of  chromic  acid.  J.  Rottdnick  (Z. 
Elektrochem.,  1929,  35,  249 — 254). — Experiments 
were  carried  out  to  ascertain  the  conditions  under 
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which  a  constant  ratio  of  ter  valent  chromium  to 
sexavalent  chromium  could  be  obtained  during  the 
electrodeposition  of  chromium  from  a  20%  solution 
of  chromic  acid  in  which  an  amount  of  sodium 
sulphate  equal  to  0*2%  of  that  of  the  chromic 
anhydride  was  dissolved .  Copper  was  used  as  cathode, 
and  as  anode  either  lead  or  platinum  was  employed. 
The  electrode  reactions  were  investigated  partly  by 
analysing  the  gases  evolved.  Anodic  oxidation  of 
the  ter  valent  chromium  produced  at  the  cathode  was 
greater  at  a  lead  anode  than  at  a  platinum  anode. 
The  platinum  anode  became  coated  with  a  greenish- 
yellow  diaphragm,  composed  of  both  tervalent  and 
sexavalent  chromium  oxides,  which  was  not  attacked 
bv  dilute  hydrochloric  acid  or  sodium  hydroxide 
solution.  An  increase  in  the  deposit  of  chromium 
by  increasing  the  tervalent  chromium  content  of  the 
electrolyte  could  not  be  obtained. 

H.  T.  S.  Britton. 

Theory  of  the  elecir ©deposition  of  chromium 
from  aqueous  chromic  acid  solutions.  III.  E. 
Muller  and  J.  Stscherbakoy  (Z.  Elektroehein., 
1929,  35,  222 — 234). — Solutions  of  pure  chromic  acid 
alone  and  also  together  with  various  proportions  of 
sulphate  ion,  introduced  in  the  form  of  sodium 
sulphate,  were  electrolysed,  using  either  a  bright 
platinum  wire  as  cathode  or  a  copper  plate  on  which 
electrolytic  chromium  had  been  deposited.  The 
equilibrium  potential  of  the  cathode  was  measured 
before  electrolysis,  whilst  during  the  passage  of  the 
current  the  potentials  assumed  with  varying  currents 
were  found,  and  they  were  determined  again  one 
minute  after  the  current  had  been  switched  off. 
Despite  the  strong  oxidising  action  of  chromic  acid, 
it  appears  that  when  it  is  absolutely  pure  it  cannot 
be  reduced  electrolytically,  but  may  be  reduced  in 
the  presence  of  sulphate  ions.  The  results  obtained 
are  considered  to  point  to  the  formation  of  an  in¬ 
visible,  non-conducting  film  over  the  cathode.  The 
layer  is  formed  by  the  reduction  of  the  chromic  acid, 
has  fine  pores,  and  contains  sulphate-ions.  The 
difference  in  the  behaviour  of  bright  platinum  and 
chromium  cathodes  is  discussed  on  the  basis  of  the 
theory.  H.  T.  S.  Britton. 

Electrolytic  copper  obtained  from  electrolytes 
containing  gelatin.  Determination  of  water- 
content.  Hygroscopic  and  catalytic  properties. 
C.  Marie  and  P.  Jacquet  (J.  Chim.  phys.,  1929,  26, 
189 — 194). — Marie  and  Buffat  (A.,  1927,  840)  found 
that  the  deposits  formed  on  the  cathode  in  the 
electrolysis  of  copper  sulphate  solutions  containing 
gelatin  were  contaminated  with  gelatin  and  copper 
sulphate.  The  present  experiments  deal  principally 
the  water  contents  of  rapidly  dried  deposits; 
fee  are  proportional  to  the  excess  in  the  weights 
the  cathodic  deposits  over  those  calculated  for 
pure  copper  from  the  voltameter  readings.  They 
were  equal  to  the  sum  of  the  normal  water  contents 
the  constituents,  gelatin  and  hydrated  copper 
sulphate  comprising  the  extra  amounts.  Difficulty 
was  experienced  in  obtaining  concordant  results  of 
the  water  contents  by  drying  the  deposits  in  a  current 
°f  hydrogen  owing  to  the  catalytic  action,  which 
was  promoted  by  the  exceedingly  fine  and  porous 


copper  deposits,  between  the  hydrogen  and  the  small 
amount  of  oxygen  which  it  contained  as  impurity. 

H.  T.  S.  Britton. 

Cause  of  periodic  phenomena  in  electrolysis. 
E.  S.  Hedges  (J.C.S.,  1929, 1028—1038) —The  anodic 
dissolution  of  copper  in  hydrochloric  acid  has  been 
studied,  using  a  rotating  anode.  The  frequency  of 
the  periods  is  independent  of  current  density  over  a 
certain  range,  and  above  that  falls  almost  linearly 
with  increasing  current  density.  The  frequency  is 
independent  of  the  rate  of  dissolution  of  the  metal, 
and  directly  proportional  to  the  speed  of  rotation. 
Evidence  has  been  obtained  showing  that  a  critical 
concentration  of  chloride  ions  is  necessary  before  the 
anode  film  can  be  dissolved.  The  author's  theory  of 
anodic  polarisation  is  amplified.  C.  W.  Gibby. 

Electrosynthesis  of  hydrocarbons.  L.  Bermejo 
and  L.  Blas  (Anal.  Ms.  Quina.,  1929,  27,  228—235). — 
Peroxides  are  formed  at  the  anode  during  the  electro¬ 
lysis  of  sodium  benzoate,  but  no  diphenyl  is  formed. 
On  the  other  hand,  no  peroxides  can  be  recognised  at 
the  anode  during  the  electrolysis  of  acetates,  and 
the  formation  of  hydrocarbons  does  not  appear  to 
be  a  result  of  anodic  oxidation  (cf.  Fair  weather 
and  Walker,  A.,  1927,  119).  A  quantitative  yield  of 
ethane  is  obtained  by  the  electrolysis  of  saturated 
zinc  acetate  solution  with  platinum  electrodes  at  15° 
with  a  current  density  of  1  amp.  per  cm.2  In  the 
electrolysis  of  lead  acetates  it  is  found  that  the 
tetra- acetate  is  formed  only  in  anhydrous  acetic  acid 
solution.  Aqueous  acid  or  neutral  solutions  yield  at 
the  anode  lead  peroxide,  formed  by  decomposition  of 
the  tetra -acetate.  Alkaline  solutions  of  basic  lead 
acetate  yield  at  the  anode  lead  sesquioxide,  formed 
by  oxidation  of  the  basic  acetate.  No  ethane  is 
formed  in  these  cases.  It.  K.  Callow. 

Electrolysis  of  ammonium  acetate  and  ammon¬ 
ium  hexoate.  F.  Fighter  and  W.  Lindenmaier 
(Helv.  Chim.  Acta,  1929, 12,  559— 572),— The  electro¬ 
lysis  of  ammonium  acetate  in  an  aqueous  solution 
containing  free  acetic  acid  with  a  platinum  anode 
gives  an  approximately  90%  yield  of  ethane  and  a 
small  amount  of  acetamide,  the  yield  of  which  can 
be  increased  by  cooling  the  anode.  It  is  suggested 
that  the  acetamide  is  formed  by  the  action  of  free 
ammonia,  resulting  from  hydrolysis  of  ammonium 
carbonate  or  acetate,  on  the  primarily  formed 
acetyl  peroxide  :  (CH3ftCO2)2+NH3=OH3"C02OH~r 
CH3*CONH2.  Similarly,  hexoamide  is  obtained  by 
the  electrolysis  of  ammonium  hexoate.  When  an 
ammoniacal  solution  of  ammonium  acetate  is  electro¬ 
lysed  with  a  platinum-iridium  anode  a  dark  brown 
resinous  condensation  product  is  formed,  which  is 
soluble  in  water  and  insoluble  in  alcohol.  In  addition, 
methyl  alcohol  and  formaldehyde  are  found  in  the 
solution.  With  a  graphite  anode  very  small  amounts 
of  methylamine  are  formed,  probably  by  the  action 
of  free  ammonia  on  the  peracetic  acid  :  CH3#C020H+ 
NH3=MeNH2+C02+H20.  In  support  of  this  view 
it  was  found  that  the  explosion  of  acetyl  peracid  in 
an  atmosphere  of  ammonia  also  produces  small 
quantities  of  methylamine.  Carbamide  is  always 
formed  during  the  electrolysis  of  ammonium  acetate 
solutions.  This  is  due  to  a  secondary  reaction,  the 
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ammonium  carbonate  which  is  first  formed  being 
converted  into  carbamide  at  the  anode. 

0,  J.  Walker. 

Electrolytic  reduction  of  benzoic  acid.  F, 
Soml6  (Z.  Elektroehera.,  1929,  35,  264— 265).— The 
supposition  of  Baur  and  Muller  (A.,  1928,  490)  that 
the  oil  having  the  empirical  formula  CcH80  was 
cytlol icxenone  obtained  by  the  cathodic  reduction  of 
benzoic  acid  is  adversely  criticised,  on  the  grounds 
that  no  such  product  was  prepared  by  Mettler  (A., 
1906,  i,  S51)  in  the  electrolytic  reduction  of  phthalic 
acid  under  similar  conditions.  H.  T.  S.  Britton. 

Electrolysis  in  gels.  I.  P.  Barrel,  R,  E. 
Liesegang,  and  O.  Mastbatjm  (Kolloid-Z.,  1929,  48, 
g0 — 82). — When  a  layer  of  gelatin  containing  sodium 
chloride  and  litmus  is  electrolysed  between  two 
platinum  wires,  the  region  round  the  cathode  becomes 
coloured  blue,  whilst  the  anodic  region  develops  a 
red  colour.  While  the  current  is  flowing  these  regions 
are  not  circular,  diffusion  of  the  hydrogen  and 
hydroxyl  ions  taking  place  most  readily  along  the 
axis  joining  the  two  poles.  The  coloured  regions 
become  circular  when  the  current  is  interrupted. 

E.  S.  Hedges. 

Test  of  the  radiation  hypothesis  of  chemical 
reaction.  W.  Ure  and  R.  C.  Tolman  (J.  Amer. 
Chem,  Soc.,  1929, 51,  974 — 983). — The  rate  of  raeemis- 
ation  of  d-pinene  in  the  liquid  state  at  temperatures 
(near  the  b.  p.)  at  which  the  thermal  reaction  is  just 
appreciable  is  uninfluenced  by  infra-red  radiation  up 
to  3  the  density  of  which  has  been  largely  increased 
over  that  prevailing  in  a  hohlraum  at  the  reacting 
temperature  of  the  pinene.  Mayer’s  experiments 
{A.,  1928,  140)  do  not  prove  the  ineffectiveness  of 
radiation  up  to  13  p.  S.  K.  Tweedy. 

Light-  and  dark-reactions  involving  reversible 
and  consecutive  reactions.  R.  Wegscheider 
(Monatsh.,  1929,  51,  285—324 ;  cf.  A.,  1923,  ii,  49).— 
The  theory  of  photochemical  processes  of  the  type 
M=^M',  M' — where  M'  is  an  activated  inter¬ 
mediate  product  formed  under  the  influence  of  light 
in  accordance  with  the  law  of  photochemical  equival¬ 
ence,  and  M  is  the  only  molecular  species  which 
absorbs  light,  has  been  investigated  mathematically 
by  the  methods  of  the  classical  kinetic  theory.  The 
intensity  of  the  light  proves  to  enter  into  the  equation 
for  the  rate  of  formation  of  X  not  as  the  first  power 
but  as  a  power  which  gradually  diminishes  to  zero 
as  the  intensity  increases.  It  appears  probable,  how¬ 
ever,  that  the  total  absorption  from  the  start  of  the 
reaction  until  M  is  exhausted  is  independent  of  the 
intensity.  The  number  of  quanta  absorbed  per  mol. 
of  X  formed  will  vary  considerably  during  the  course 
of  the  reaction,  so  that  the  figures  determined  over  a 
selected  interval  are  more  or  less  fortuitous.  Only  if 
the  second  reaction  is  unimolecular  and  the  first 
reaction  irreversible  will  the  quantum  number  approx¬ 
imate  to  unity.  The  concentration  of  M'  does  not 
remain  constant  during  the  reaction,  as  some  have 
assumed  in  order  to  account  for  photochemical 
reactions  the  velocity  of  which  is  proportional  to  the 
square  root  of  the  intensity  of  the  light,  e,g*9  the 
formation  of  hydrogen  bromide  from  its  elements 
(cf.  Skrabal,  A.,  1927,  188).  Nevertheless,  the  square 


root  law  may  be  explained  if  the  activation  reaction 
is  unimolecular  and  the  reverse  reaction  bimoleeular, 
provided  that  the  ratio  of  the  square  of  the  concen¬ 
tration  of  M'  to  the  concentration  of  M  remains 
sensibly  constant  during  the  reaction,  although  not 
necessarily  equal  to  the  equilibrium  constant.  With 
favourable  values  of  the  velocity  coefficients,  this 
condition  is,  indeed,  fulfilled  during  a  large  portion 
of  the  reaction  period.  R.  Cuthill. 

Role  of  the  walls  of  the  vessel  in  the  photo¬ 
chemical  reaction  H2+C12.  A.  Trifonov  (Z, 
physikal.  Chem.,  1929,  B,  3,  195— 203)  —Velocity 
measurements  have  been  made  of  the  photochemical 
formation  of  hydrochloric  acid  in  cylindrical  vessels 
of  different  dimensions.  At  low  pressures  (about 
10  mm.)  the  quantum  yield  is  proportional  to  the 
square  of  the  diameter  of  the  vessel.  This  is  ascribed 
to  the  cessation  of  the  chain  reactions  H»+01= 
HCi+H,  H+C12=HC1+C1  at  the  walls  of  the  vessel 
due  to  adsorption  of  hydrogen  and  chlorine  atoms. 
With  increase  of  pressure  the  formation  of  hydro¬ 
chloric  acid  becomes  independent  of  the  dimensions 
of  the  vessel.  O.  J.  Walker. 

Budde  effect  in  bromine  and  chlorine.  G.  B. 
Kjbtlakowsky  (J.  Amer.  Chem.  Soc.,  1929,  51, 
1395 — 1399)* — The  Budde  effect  for  bromine  and 
chlorine  undergoes  no  change  when  these  halogens 
are  purified  and  dried  (cf.  Brown  and  Chapman,  A., 
1928,  469).  Hydrogen  readily  reduces  pyrex  glass 
at  the  temperature  of  the  softening  point  of  the  latter. 

S.  K.  Tweedy, 

Effect  of  pressure  on  the  photochemical 
formation  of  hydrogen  bromide.  I.  W.  Josr 
and  G.  Jung  (Z.  physikal.  Chem.,  1929,  B,  3,  S3— 
94) . — According  to  a  formula  worked  out  on  the 
assumption  of  triple  collisions,  the  reaction  velocity 
of  the  photochemical  formation  of  hydrogen  bromide 
should  depend  on  the  total  pressure.  Experiments 
of  Bodenstein  and  Liltkemeyer  (A.,  1925,  ii,  218),  do 
not  indicate  this.  Experiments  and  apparatus  to 
test  the  validity  of  the  equation  are  described,  and  it 
is  found  that  the  reaction  velocity  is  inversely  pro¬ 
portional  to  the  square  root  of  the  total  pressure. 

A.  J.  Mbe. 

Effect  of  pressure  on  the  photochemical  form¬ 
ation  of  hydrogen  bromide.  II.  W.  Jost  (2. 
physikal.  Chem.,  1929,  B,  3,  95— 127).— The  photo¬ 
chemical  formation  of  hydrogen  bromide  is  studied 
especially  from  the  points  of  view  of  dependence  on 
pressure,  the  walls  of  the  vessel,  and  the  wave-length 
of  light  used.  An  apparatus  which  can  be  used  for 
this  and  similar  purposes  is  described,  The  velocity 
of  formation  was  measured  over  a  large  pressure  range 
and  with  light  of  the  continuous  spectrum  and  of 
the  wave-length  of  absorption  of  bromine.  The 
velocity  of  formation  in  the  continuous  and  band 
spectra  is  almost  the  same.  The  accurate  kinetics  of 
the  reaction  are  derived  mathematically,  equations 
found  in  the  previous  paper  (cf.  preceding  abstract) 
being  developed  and  extended .  The  activated  bromine 
atoms  formed  primarily  in  the  light  affect  the  reaction 
like  inactive  atoms  and  become  deactivated  before 
entering  into  the  reaction.  The  walls  ^  exert  a 
characteristic  effect  on  the  reaction  velocity  com- 
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parable  with  that  observed  by  Bodenstein,  Lehner,  and 
Wagner  for  carbonyl  chloride.  The  velocity  coeffi¬ 
cients  for  the  part  reactions  are  calculated, 

A.  J.  Mee. 

Radio-chemical  synthesis  of  ammonia.  E, 
Ponsaerts  (Bull.  Soc.  Chiin.  Belg,,  1929,  38,  110 — 
120). — The  value  of  the  ratio  of  the  number  of 
molecules  of  ammonia  formed  to  the  number  of  ion 
pairs  produced  when  mixtures  of  nitrogen  and  hydro¬ 
gen  are  exposed  to  radon  rises  rapidly  as  the  partial 
pressure  of  nitrogen  is  increased,  to  a  maximum 
value  of  0-32  at  25%.  It  remains  steady  until  the 
nitrogen  partial  pressure  reaches  75%,  after  which 
it  decreases  rapidly  again.  Doubling  the  total  gas 
pressure  or  raising  the  temperature  by  20°  has  no 
marked  influence  on  the  maximum  value  of  the  ratio. 

Nitrogen  under  the  influence  of  radon  reacts  with 
mercury  to  form  a  brown  solid  which  is  possibly  a 
mercury  nitride.  F,  J,  Wilkins. 

influence  of  the  variation  of  intensity  [of  light] 
on  the  velocity  of  the  decomposition  of  ferric 
thiocyanate  and  the  bleaching  of  neocyanine  and 
some  other  photochemical  reactions.  A.  K. 
Bhattacharya  and  N.  R.  Dhar  (J.  Indian  Chem. 
Soc.,  1929,  6,  197— 205),— From  experiments  with  a 
1000-watt  gas-filled  tungsten  lamp  it  is  shown  that 
the  velocities  of  the  decomposition  of  ferric  thio¬ 
cyanate,  of  the  bleaching  of  neocyanine,  and  of  the 
reactions  between  chromic  acid  and  citric  and  tartaric 
acids  are  proportional  to  the  square  root  of  the 
intensity  of  the  incident  radiation,  whereas  the 
velocities  of  the  reactions  between  lactic  and  chromic 
acids  and  between  iodine  and  sodium  lactate  and 
tartrate  are  directly  proportional  to  the  intensity  of 
the  radiation.  A.  R.  Powell. 

Reaction  of  excited  mercury  with  oxygen. 
Addendum.  A.  J.  Leipttnsxx  and  A.  W.  Sagulin 
(Z.  physikal.  Chem.,  1929,  B,  3,  215— 216).— Tables 
of  time  and  pressure  values  omitted  from  the  original 
paper  (this  vol.,  155)  are  given.  0.  J.  Walker. 

Photochemical  reaction  between  dextrose  and 
hydrogen  peroxide  in  acid  medium  with  tungstic 
acid  sol  as  photocatalyst.  I.  J.  C.  Ghosh  and  J. 
Mukherjee  (J.  Indian  Chem.  Soc.,  1929,  6,  231 — 
238). — The  rate  of  oxidation  of  dextrose  by  hydrogen 
peroxide  in  presence  of  tungstic  acid  sol  (prepared 
from  sodium  tungstate  and  an  excess  of  hydrochloric 
add)  is  almost  negligible  in  the  dark,  but  exposure  to 
radiations  in  the  immediate  ultra-violet  (330 — 400  pg.) 
causes  a  rapid  increase.  Oxidation  of  1  mol.  of 
dextrose  corresponds  with  the  decomposition  of 
1  Biol,  of  hydrogen  peroxide.  A  study  of  the  change 
shows  that  the  reaction  velocity  is  unimolecular  with 
r^pect  to  the  peroxide,  and  the  velocity  coefficient 
varies  inversely  as  the  square  root  of  the  concentration 
of  free  hydrochloric  acid  for  the  same  concentration 
of  tungstic  acid,  increases  slightly  with  increased 
dextrose  concentration,  and  with  increased  sodium 
tungstate  concentration  first  increases,  passes  through 
a  niaximum,  and  then  diminishes  rapidly.  The 
results  are  discussed  assuming  that  adsorption  of 
hydrogen-ions  and  peroxide  molecules  on  the  tungstic 
^id  sol  occurs,  with  subsequent  activation  of  the 
Peroxide.  H.  Burton. 


Effect  of  short-wave  radiation  on  proteins.  M, 
Spiegel-Adolf  (Klin.  Woch,,  1928,  7,  1592—1596; 
Chem.  Zentr.,  1928,  ii,  2483).— Seralbumin,  serum, 
other  blood  proteins,  and  egg- albumin,  when  exposed 
to  ultra-violet  light,  undergo  an  increase  of  absorption 
in  a  certain  wave-length  range  in  the  ultra-violet. 
Addition  of  alkali  or  acid  increases  the  effect,  but 
addition  of  acid  to  non -irradiated  protein  produces  a 
shift  of  the  absorption  towards  the  shorter  wave¬ 
lengths.  Preparations  irradiated  by  radium  show 
increased  absorption  towards  the  shorter  wave¬ 
lengths.  A.  A.  Eldridge. 

High  “pressure  syntheses  of  carbonates  and 
silicates.  W.  Eitel  and  W.  Skaliks  (Naturwiss., 
1929, 17,  316 — 319). — A  progress  report  on  technique 
and  results  in  the  attempts  to  prepare  naturally 
occurring  minerals  of  the  dolomite  type  and  complex 
silicate-carbonates .  The  following  double  compounds 
have  been  prepared  :  Na2C03,CaC03,  K2C03,CaC03, 
Na2C03,MgC03,  K2C03,MgC03,  etc.  The  last  com¬ 
pound  can.  be  obtained  in  a  vitreous  state.  Subse¬ 
quent  heating  of  the  glass  to  200 — 400°  causes  the 
appearance  of  crystals  of  the  trigonal  or  hexagonal 
form  common  to  the  other  double  carbonates. 
Attempts  to  make  dolomite  were  unsuccessful, 
magnesium  carbonate  acting  on  the  sodium  calcium 
carbonate  so  as  to  form  the  sodium  magnesium  double 
compound  with  calcium  carbonate  set  free. 

R.  A.  Morton. 

Oxidation  of  alkali  sulphites  to  dithionates. 
R.  Hag  (Coll.  Czech.  Chem.  Comm.,  1929,  1,  259 — 
262). — The  normal  sulphites  of  sodium  and  potassium 
in  aqueous  solution  arc  oxidised  to  dithionates  when 
warmed  with  lead  dioxide,  which  is  reduced  to  red 
lead ;  manganese  dioxide  does  not  react. 

R.  CUTHILL. 

Preparation  of  potassium  nitrate.  A.  L. 
Me  bring,  W.  H.  Ross,  and  A.  R.  Merz. — See  B., 
1929,  430. 

Copper  oxide  in  the  borax  bead.  W.  D. 
Bancroft  and  R,  L.  Nugent  (J.  Physical  Chem., 
1929,  33,  729— 744).— When  copper  oxide  is  used  to 
colour  a  boric  acid  glass,  some  reduction  to  cuprous 
oxide  occurs.  The  percentage  of  cupric  oxide  in  the 
mass  increases  with  increasing  alkalinity  and  decreases 
with  a  rise  in  temperature.  Cupric  oxide  colours  a 
glass  blue,  whilst  the  green  colour  is  due  to  cuprous 
oxide.  The  cuprous  copper  in  borax  glasses  can  be 
determined  by  treatment  with  ferric  sulphate  solution 
and  by  titrating  the  ferrous  iron  produced.  The 
coloration  of  glazes,  glass,  and  certain  minerals  is 
discussed.  L.  S.  Theobald. 

Berth ollet's  explosive  silver  and  the  formation 
of  silver  mirrors.  F.  Bailm  (Chem.-Ztg.,  1929,  53, 
354 — 374). — A  discussion  of  the  various  theories 
which  have  been  advanced  to  explain  the  formation 
of  an  explosive  compound  of  silver  by  the  interaction 
of  silver  oxide  and  ammonia  and  of  silver  nitrate  and 
ammonia  in  the  presence  of  an  alkali  hydroxide. 

A.  R.  Powell. 

Basic  phosphate  of  calcium  and  of  strontium 
and  the  adsorption  of  calcium  hydroxide  by 
basic  calcium  phosphate  and  hy  tricalcium 
phosphate.  J.  R.  Lorah,  H.  V.  Tartar,  and 
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(Miss)  L,  Wood  (J,  Amur.  Chem.  Soo.,  1929,  51, 
1097—1106), — The  final  product  of  the  hydrolysis  of 
calcium  phosphate  is  3Ca3(P04)2,0a(OH)o.  Strontium 
phosphate  hydrolyses  similarly.  Hydrolysis  pro¬ 
ceeds  more  rapidly  in  alkaline  solution.  Basic 
barium  phosphate  appears  not  to  exist.  Isotherms 
(25°)  are  given  for  the  adsorption  of  calcium  hydroxide 
by  basic  calcium  phosphate  and  by  trioaleium  phos¬ 
phate.  The  curves  are  of  the  type  given  by  Freund- 
Jich's  adsorption  isotherm  equation.  In  the  case 
of  the  basic  phosphate  either  the  calcium  hydroxide 
penetrates  the  phosphate  very  slowly  or  else  solid 
solutions  are  formed.  S.  It.  Tweedy. 

Co-ordination  number  5  in  hydrates.  F. 
Si  BREA  (Anal.  FIs,  Quinn,  1929,  27.  220—227).— 
Zinc  sulphate  hexahydrate  is  obtained  by  evaporating 
a  saturated  solution  of  the  heptahydrate  at  45 — 60°. 
In  a  current  of  dry  air  at  50°  it  yields  the  mono- 
hydrate,  from  which  no  further  water  is  lost  below 
150°.  The  hexahydrate  has  df  2*0537,  molecular 
volume  13 TL  Hence,  the  molecular  volume  of  the 
water  is  15  for  the  first  five  molecules,  and  9*7  for 
the  last.  This  is  in  agreement  with  the  constitution 
Zn(H20)5(S04,H20)  for  the  hexahydrate  (Moles, 
A.,  1926,  336).  The  hexahydrate  cannot  be  prepared 
by  desiccating  the  heptahydrate  at  40 — 50°,  since 
the  former  already  loses  water  at  that  temperature. 

R.  K.  Callow. 

Strontium  thiosulphate.  R.  Portillo  (Anal. 
Fis.  Quim.,  1929,  27,  243 — 250). — Strontium  thio¬ 
sulphate  is  prepared  by  mixing  cold  concentrated 
solutions  of  strontium  chloride  and  sodium  thio¬ 
sulphate.  It  separates  from  aqueous  solution  when 
alcohol  is  added  as  the  pentahydrate,  df  2-202 ; 
molecular  heat  of  solution  in  800  mols.  of  water  ~~7*34 
g.-cals.  at  17°.  Water  is  lost  slowly  on  keeping,  and 
rapidly  at  50°,  to  yield  the  monohydrate,  df  2-916, 
molecular  heat  of  solution  in  800  mols.  of  water 
+2*38  g.-eals.  at  17°.  This  can  be  dehydrated  only 
at  180°  with  decomposition.  R.  K.  Callow. 

Tetrathionates.  I.  Barium  tetrathionate. 
R.  Portillo  (Anal.  Fis,  Quim.,  1929,  27,  236— 
242). — Barium  tetrathionate  is  prepared  by  triturating 
a  paste  of  barium  thiosulphate  and  water  with  iodine 
and  extracting  the  iodide  with  alcohol,  and  is  purified 
by  separation  from  the  aqueous  solution  by  addition 
of  alcohol.  It  forms  needles  (4H20),  df  2-777, 
molecular  heat  of  solution  in  800  mols.  of  water 
—7*0  g.-eals.  at  17°.  The  water  of  crystallisation  is 
removed  only  at  60°  with  decomposition.  The 
aqueous  solution  decomposes  when  kept  or  w'armed. 
The  aqueous-alcoholic  solution  is  stable. 

R.  K.  Callow. 

[Preparation  of]  pure  carbon  monoxide.  J.  G. 
Thompson. — See  B,,  1929,  431. 

The  “Ditto  reaction.”  L .  Rodriquez  Pise 
(Anal.  Fis.  Quim.,  1929,  27,  192— 210).— A  quanti¬ 
tative  study,  using  pure  materials,  has  been  made  of 
the  oxidation  of  carbon  monoxide  by  iodine  pentoxide 
(Ditto,  Ami.  Chim,  Phys.,  1870,  13,  318).  Carbon 
monoxide,  prepared  from  pure  formic  add  and 
sulphuric  acid,  is  absorbed  practically  completely 
by  ammoniacal  cuprous  chloride  provided  that  proper 
precautions  are  taken  in  the  preparation  of  the  reagent 


and  in  the  manipulation.  Iodic  add  prepared  from 
sulphuric  acid  and  barium  iodate  cannot  be  obtained 
free  from  traces  of  sulphate  (cf,  Guichard,  A,,  1909, 
ii,  477).  Pure  iodic  acid  is  best  prepared  by  the 
action  of  purified  fuming  nitric  acid  on  purified  iodine. 
It  separates  in  different  crystalline  forms  from  con¬ 
centrated  and  from  dilute  nitric  acid.  Dehydration 
takes  place  in  two  stages ;  first,  rapidly,  at  110°,  and 
then  slowly  to  completion  at  200°  (cl  Baxter  and 
Tilley,  A.,  1909,  ii,  225).  The  loss  of  weight  of  the 
product  in  a  stream  of  pure,  dry  air  at  25—60°  is  of 
the  order  of  0*00005%  per  hr.  The  completeness 
of  the  oxidation  of  carbon  monoxide  by  iodine 
pentoxide  depends  primarily  on  the  rate  at  which  the 
gas  is  passed.  The  amount  unchanged  was  0  000007% 
at  100°,  0*000087 %  at  25°,  and  3 %  at  0°.  Thereaction 
being  exothermic,  the  incompleteness  of  the  reaction 
at  0°  is  attributed  to  the  formation  of  a  layer  of 
iodine  on  the  pentoxide.  The  decomposition  of 
pure  iodine  pentoxide  docs  not  take  place  below  270°. 
In  presence  of  a  little  sulphuric  acid,  unstable,  com¬ 
plex  products  are  formed.  Preliminary  determin¬ 
ations  of  the  at.  wt.  of  iodine  from  the  ratio  I2 : 05 
from  the  Ditto  reaction  gave  figures  of  the  same  order 
as  the  accepted  value.  R.  K.  Callow. 

Reactions  of  the  halogens  with  carbon 
sulphidoselenide.  H.  V,  A.  Briscoe,  J,  B.  Peel, 
and  P.  L.  Robinson  (J.C.S.,  1929,  1048—1050).- 
Carbon  sulphidoselenide  reacts  with  chlorine  and 
bromine  at,  ordinary  temperatures,  giving  respectively 
thioearbonyl  tetrachloride  and  selenium  tetrachloride, 
and  thioearbonyl  tetrabromide  and  selenium  tetra* 
bromide,  or,  under  certain  conditions,  the  compound 
C2S2SeBr0.  C.  W.  Gibbl 

Rapid  concentration  of  germanium  and  gall** 
ium  contained  in  zinc  oxide  carrying  them,  ^  C. 
James  and  H.  C.  Fogg  (J.  Amer.  Chem.  Soc.,  1929, 
51,  1450—1460). — A  solution  of  the  zinc  oxide  in 
hydrochloric  acid  is  filtered  and  the  hot  filtrate 
rendered  basic  by  the  slow  addition  of  some  of  the 
original  zinc  oxide.  The  mixture  is  filtered  and  the 
residue  dissolved  in  acid,  the  solution  being  distilled 
and  treated  in  the  usual  manner  to  obtain  the  two 
elements.  S.  R.  Tweedy, 

Zirconium.  IV.  Precipitation  of  zirconium 
by  phosphates.  R.  D.  Reed  and  J,  R.  Withrow 
(J.  Amer.  Chem.  SocM  1929,  51,  1311—1315;  cf.  A., 
1928,  858). — A  five-fold  excess  of  ammonium  phos¬ 
phate,  phosphoric  acid,  or  microcosmic  salt  in  presence 
of  0*344Jf -sulphuric  acid  efficiently  removes  zirconium 
from  solution  as  phosphate,  but  sodium  phosphate 
is  inefficient  except  when  used  in  forty-fold  excess. 
Acid  must  be  present ;  sulphuric  acid  is  preferable  to 
hydrochloric  or  nitric  acid.  Zirconium  sulphate 
xields  a  precipitate  with  sodium  cobalt-ini  trite. 

S.  K.  Tweedy, 

Preparation  and  properties  of  the  ammonium 
phosphates.  W.  H.  Ross,  A.  R.  Merz,  and  K.  D* 
Jacob.— See  B.,  1929,  431. 

Synthesis  of  arsenic  phosphates.  S.  M* 
Horsch  and  G.  Betsis  (Prakt.  Acad.  Athenes,  1928, 
3,  216—219;  Chem.  Zentr.,  1928,  ii,  2632),— Ammo 
orthophosphate,  AsP04,  is  obtained  by  the  interaction 
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of  arsenious  oxide  and  pyrophosphorie  acid  at  230 — 
245°  and  then  at  280° ;  the  compound  4AsP04,3H4P2G7 
is  similarly  obtained.  A.  A,  Eldridge, 

Antimony  phosphate,  S.  M.  Horsch  (Prakt* 
Acad,  Athenes,  1927,  2,  517;  Ghera.  Zentr.,  1928,  ii, 
2632 — 2633).— When  orthophosphoric  acid  is  heated 
at  330°  with  powdered  antimony,  vigorous  reaction 
with  liberation  of  antimony  hydride  takes  place. 
After  heating  at  370°  and  extraction  with  water, 
crystals  of  antimony  phosphate,  5SbP04,2H20,  are 
obtained.  The  compound  may  also  be  produced  by 
interaction  of  antimony  chloride  with  pyrophosphorie 
acid  or  ammonium  hydrogen  phosphate  {affording 
3bP04,2H20).  A.  A.  Eldridge. 

Salts  of  bismuth  and  sodium  phosphate.  0. 
Calcagno  (An.  Of.  Quim.  Prov.  Buenos  Aires,  1928, 
2,  1 — 22). — The  mechanism  of  the  formation  of 
normal  bismuth  phosphate  when  a  solution  of  di-  or 
tri-sodium  phosphate  is  added  to  a  bismuth  nitrate 
solution  containing  up  to  three  molecules  of  free 
nitric  acid  is  discussed.  The  action  of  sodium  acetate 
in  bringing  about  the  precipitation  of  bismuth 
u  subnitrate  ”  from  a  nitric  acid  solution  of  bismuth 
nitrate  is  described  :  a  considerable  excess  of  con¬ 
centrated  sodium  acetate  solution  causes  the  precipi¬ 
tate  to  redissolve  owing  to  the  formation  of  the 
compound  (AcO)2(BiOH),  which,  however,  breaks 
up  immediately  into  acetic  acid  and  basic  bismuth 
acetate.  The  reactions  between  solutions  of  di-  and 
tri-sodium  phosphates  and  bismuth  nitrate  in  presence 
of  nitric  and  acetic  acids  and  sodium  acetate,  and  the 
conditions  governing  the  precipitation  of  normal  and 
basic  bisfnuth  phosphates  from  glycerol  solutions  of 
sodium  bismuthite  are  described.  H.  F.  Gtllbe. 

Reaction  between  sulphur  dioxide  and  nitrogen 
peroxide.  W,  Manchot  and  H.  Schmid  (Ber.,  1929, 
62,  [Bl  1261—1263;  cl  A.,  1927,  32).— Re-examin- 
Mion  of  the  interaction  between  sulphur  dioxide  and 
nitrogen  dioxide  or  trioxide  at  a  high  temperature  or 
between  sulphur  trioxide  and  nitric  oxide  confirms 
tie  conclusion  of  Briner  (this  vol.,  40)  that  the  com¬ 
pound  S2N20g  is  formed ;  the  constitution  230S,NG 
ascribed  previously  to  it  is  incorrect.  A  compound 
ritli  nitrogen  content  exceeding  the  ratio  S  :  N=1  :  1 
does  not  appear  to  be  formed  by  the  action  of  liquid 
sulphur  dioxide  on  an  excess  of  liquid  nitrogen 
peroxide.  The  action  of  nitrosyl  chloride  on  silver 
sulphate  gives  products  with  the  ratio  S  ;  N— 1  :  1*94, 
124,1-22,  and  1*73,  but  it  is  difficult  to  ascertain 
whether  the  excess  of  nitrogen  is  due  to  unremoved 
ritrosyl  chloride.  BL  Ween. 

Preparation  of  selenic  acid  and  its  salts,  E.  E. 

and  0.  E.  MoOrosky  (J.  Amor.  Chem.  Soc., 
Wj  51,  1457 — 1458) . — Selenious  acid,  or  a  salt,  is 
Axed  with  30%  hydrogen  peroxide  for  about 
(of.  Meyer  and  Heider,  A.,  1915,  ii,  630).  About 
oxidation  is  obtained.  S*  K.  Tweedy, 

Molybdates.  V.  G,  Aranda  (Anal.  Fis.  Quim,, 
1929,  27,  165—168). — Preparation  of  normal  barium, 
skontium,  and  lead  molybdates  by  fusion  of  the 
chloride  of  the  metal  with  normal  sodium  molybdate 
Wds  on  prolonged  heating  or  on  employment  of  a 
3  E 


sufficiently  high  temperature  crystalline  molybdates, 
d  4*9747,  4*6624,  and  6*9208,  respectively. 

H.  F.  Gillbe, 

Molybdates.  V.  G.  Aranda  (Anal.  FIs.  Quim,, 
1929,  27,  251 ;  see  preceding  abstract). — Grey  lead 
molybdate  has  df  6*6933.  E.  KL  Callow. 

Silicododecatungstic  acid,  I.  Preparation  of 
silicotungstic  acid.  A,  G.  Scrqggie  (J.  Amer. 
Chem.  Soc.,  1929,  51,  1057— 1062),— In  the  isolation 
of  silicotungstic  acid  (Dreehsel,  A.,  1887,  703)  the 
ether  may  be  replaced  by  many  esters,  ketones,  and 
aldehydes.  This  fact  supports  Rosenheim’s  sugges¬ 
tion  that  the  acid  is  of  the  oxonium  salt  type  (A., 
1918,  ii,  77).  Further,  the  hydrochloric  acid  may  be 
replaced  by  nitric  acid,  20%  sodium  chloride,  and 
solutions  of  some  lithium  salts.  The  silicotungstic 
acid  is  efficiently  isolated  by  means  of  common  salt 
and  ethyl  acetate  alone.  In  the  analysis  of  the  acid, 
the  sample  is  preferably  ignited  at  400—500°,  and 
titrations  are  best  carried  out  with  very  dilute  alkali 
solutions,  using  chlorophenol-red  as  indicator.  The 
acid  prepared  by  North's  directions  is  impure  (J. 
Amer.  Pharm.  Assoc.,  1924,  13,  1001).  Dehydration 
of  the  acid  is  best  effected  by  dehydrating  agents 
under  reduced  pressure ;  4  mols.  of  water  are  held 
tenaciously.  The  acid  reacts  with  alkali  as  follows  ; 
4H20,Si02J12W03,4H20+24NaOH=H2Si03+ 

1 2Na2W04+ 1 9H20 .  An  improved  method  of  pre¬ 
paring  the  acid  is  given.  S.  K.  Tweedy. 

Preparation  of  oxygen  fluoride.  P.  Lebeatt 
and  A.  Damiens  (Compt.  rend.,  1929,  188,  1253 — 
1255). — A  gas  containing  70%  of  the  compound  F20 
(A.,  1927,  1044)  is  obtained  by  the  passage  of  fluorine 
in  fine  bubbles  at  the  rate  of  1  litre /hr.  through  a  2% 
solution  of  sodium  hydroxide  1  cm.  deep  by  means 
of  a  platinum  tube  2  mm.  in  diameter.  The  gas 
(b.  p.  —167°)  formed  according  to  the  equation 
2F2-f  2Na0H=2NaF-HF20+H20  is  collected  over 
water,  liquefied  in  liquid  air,  and  fractionated.  There 
is  evidence  of  the  formation  of  an  unstable  intermediate 
compound  with  marked  oxidising  properties. 

J,  Grant. 

Oxidations  with  fluorine.  XIII.  Action  of 
fluorine  on  alkaline  acetate  solutions.  F.  Figh¬ 
ter  and  E.  Brunner  (Helv.  Chim.  Acta,  1929,  12, 
573 — 576 ;  cf.  A.,  1926,  925). — When  fluorine  is 
passed  into  a  solution  of  potassium  acetate  made 
alkaline  with  excess  of  potassium  carbonate  small 
quantities  of  methyl  alcohol  and  traces  of  formaldehyde 
are  formed.  The  gaseous  products  contain  ethylene 
and  ethane.  With  an  alkaline  solution  of  potassium 
propionate  ethyl  alcohol  is  obtained.  The  formation 
of  alcohols  from  alkaline  solutions  of  fatty  acid  salts, 
which  is  known  to  take  place  eleetrolytically,  also 
occurs  by  the  action  of  fluorine.  O.  J.  Walker. 

Fluorides  of  manganese  and  of  cadmium.  P. 
Nuka  (Z.  anorg.  Chem.,  1929,  180,  235 — 240). — 
Contrary  to  the  statements  found  in  the  literature, 
manganous  fluoride  is  not  insoluble  in  water.  This 
salt  can  be  prepared  as  a  white  powder  by  heating  in  a 
stream  of  carbon  dioxide  at  290—300°  the  double 
fluoride  of  manganese  and  ammonium,  NK4MnF3, 
which  can  be  obtained  by  precipitating  a  solution  of 
manganous  chloride  with  a  large  excess  of  ammonium 


780 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


fluoride.  The  solubilities  of  manganous  fluoride  at 
40,  60,  and  100°  are  0-66,  0*44,  and  0*48  g.  per  100  g.  of 
solution.  By  allowing  a  solution  of  manganous 
fluoride  to  crystallise  at  the  ordinary  temperature  a 
hydrate ,  MnF2,4H20,  was  obtained.  The  solubility 
of  this  substance  at  20°  is  1*05  g.  of  the  anhydrous 
salt  in  100  g.  of  solution.  A  hydrate  of  the  double 
fluoride  of  manganese  and  ammonium  could  not  be 
obtained.  The  corresponding  double  fluorides  of 
potassium  and  sodium  are  obtained  as  white  pre¬ 
cipitates  by  adding  excess  of  a  saturated  solution  of 
the  alkali  fluoride  to  a  solution  of  manganous  chloride. 
The  solubility  of  ammonium  manganofluoride  at  20° 
is  T2  g.  per  100  g.  of  solution ;  the  solubilities  of  the 
alkali  double  fluorides  are  somewhat  smaller. 

By  adding  ammonium  fluoride  to  a  very  con¬ 
centrated  solution  of  cadmium  nitrate  at  the  ordinary 
temperature  a  white,  glistening  precipitate  of  the 
hydrate  CdF2,2H20  was  obtained.  This  substance 
loses  water  on  long  keeping,  or  on  heating  at  50°. 
The  solubility  of  the  dihydrate  could  not  be  deter¬ 
mined,  and  it  appears  probable  that  it  can  exist  in 
several  modifications.  As  in  the  case  of  manganese 
fluoride,  solutions  of  cadmium  fluoride  become  turbid 
on  heating  due  to  precipitation  of  the  anhydrous 
salt.  0.  J.  Walker. 

Oxidation  of  halogen  acids  by  sulphuric  acid. 
K.  Proskouriakofe  (J.  Physical  Chem.,  1929,  33, 
717 — 719). — The  temperatures  and  acid  concen¬ 
trations  at  which  iodine  or  bromine  is  liberated  from 
potassium  iodide  or  bromide,  respectively,  and 
sulphuric  acid  have  been  determined.  At  100°,  60°, 
50°,  45°,  and  36°  iodine  can  be  detected  with  con¬ 
centrations  of ,  sulphuric  acid  which  are  25%,  30%, 
35%,  40%,  and  50%,  respectively.  With  potassium 
( ?)  bromide  the  temperatures  are  169°,  100°,  46°,  and 
36°  for  the  detection  of  bromine  with  60%,  70%,  80%, 
and  90%  sulphuric  acid,  respectively.  At  100°,  70% 
sulphuric  acid  is  necessary  to  oxidise  hydrobromic 
acid.  Mercuric  sulphate  does  not  catalyse  the 
liberation  of  iodine  by  sulphuric  acid  between  36°  and 
100°.  L.  S.  Theobald. 

Polyhalides.  I.  Chloroiodic  acid,  HIC14?4H20. 
V.  Caglioti  (Atti  R.  Aecad.  Lincei,  1929,  [vi],  9, 
563 — 568). — The  analogy  between  iodine  and  the 
noble  metals  is  extended  by  the  preparation  of  a 
chloroiodic  acid,  HIC14,4H20,  by  passing  chlorine 
through  a  suspension  of  iodine  in  concentrated 
hydrochloric  acid.  The  reddish-orange  solution  so 
obtained  crystallises  almost  completely  at  0°  into 
tabular  orange-yellow  crystals  of  the  free  acid,  which 
has  a  high  vapour  pressure  and  an  irritating  odour. 
The  derivation  of  such  salts  as  KC1,IC13,  RbCl,ICL, 
CsCl,ICl3,  and  MgCl2,2ICl3}8H20  from  this  acid  is 
confirmed  by  the  possession  by  such  compounds  of  a 
common  absorption  band.  F.  G.  Tryhorn. 

Mechanism  of  oxidative  processes.  XVI. 
Rusting  of  iron,  H.  Wxeland  and  W.  Franke. — 
See  B.,  1929,  476. 

Reactions  between  ferrous  compounds  and 
nitric  oxide.  I.  L.  Cambi  and  A.  Clerici  (Atti  R, 
Accad.  Lincei,  1929,  [vi],  9,  519 — 523). — Addition  of 
an  alkali  hydroxide  solution  to  a  solution  of  nitric 


oxide  in  aqueous  ferrous  sulphate  (NO  :  FeSO4=0*8 : 1) 
precipitates  a  black  compound  which  rapidly  becomes 
red,  and  causes  foaming  through  evolution  of  nitrogen 
and  nitrous  oxide.  Even  at  0°  the  precipitate  decom¬ 
poses  with  the  evolution  of  nitrous  oxide,  and  after 
48  hrs.  is  completely  converted  into  ferric  hydroxide, 
although  kept  in  an  atmosphere  of  nitric  oxide.  It 
is  suggested  that  compounds  of  ferrous  salts  with 
nitric  oxide  may  decompose  according  to  the 
equations  2[>Fe-NO] — ^2Fenr+N20,  2[>Fe- 
N 0 ] — >2Fem + 4N2 + N 0 ,  and  2[>Fe~NO]~->Fen+ 
2NO,  Decomposition  occurs  by  the  first  process  in 
alkaline  solution  and  by  the  second  alone  in  acid 
media.  The  third  process  also  occurs  to  some  extent 
in  acid  solution.  F.  G,  Tryhorx. 

Action  of  oxalic  acid  and  malonic  acid  on 
tetramminocobaltic  complexes  and  analogous 
compounds.  W.  Schramm  (Z.  anorg.  Chem.,  1929, 
ISO,  161 — 183 ;  cf.  A.,  1927,  33,  542).- — A  comparison 
is  made  of  the  action  of  oxalic  and  malonio  acids 
on  cobaltic  compounds  having  a  complex  cation 
which  contains  the  group  Co A4,  where  A  represents 
an  equivalent  of  ammonia,  ethylenediamine,  or 
phenylenediamine.  Oxalic  acid  displaces  the  groups 
R20,  OH,  Cl,  Br,  N03,  C03,  and  C3H204  more  or  less 
readily  from  the  complex  forming  the  corresponding 
oxalato -compounds,  [CoA4C204]X,  which  are  stable 
towards  the  free  mineral  acid  formed  at  the  same 
time.  The  malonato-group  in  the  compound 
[Co(NH«3)4C3H204]Br  is  not  attacked  by  oxalic  acid, 
whilst  the  nitrito-groups  in  the  substance 
[Co(NH3)4(N02)2]N03  are  displaced  only  with  diffi¬ 
culty.  The  primary  action  of  malonic  acid  on  the 
complex  salts  is  in  general  to  displace  mineral  acid 
from  the  anion  of  the  complex  salt.  This  acid  is  then 
taken  up  by  the  complex  cation.  With  dinitrito- 
tetramminocobaltic  nitrate  and  with  oxalato-complex 
compounds  of  the  type  [CoA4C204]X  malonic  acid 
does  not  react  as  a  rule.  Malonato -complex  com¬ 
pounds,  [CoA4C3Ho04]X,  are  obtained  only  when  the 
displaced  mineral  acid  is  removed  from  the  solution 
hydrolytically,  as  in  the  case  of  the  carbonic  acid 
in  the  carbonato-complex  salts,  [CoA4C03]X.  The 
iodide  [Co(NH3)4C03]I,  however,  is  exceptional  and 
does  not  react  with  malonic  acid.  The  maJonate, 
[Co(NH3)4C03]2C3H204,  forms  with  malonic  acid  the 
diaquo-salt,  [Co(NH3)4(H20)2]2(G3H204)3.  The  corre¬ 
sponding  oxalate  shows  a  similar  change  with  oxalic 
acid.  Although  the  sulphito-group  of  the  compounds 
of  the  type  [CoA4S03]X  can  be  removed  from  the 
solution  by  hydrolysis,  such  compounds  do  not  form 
malonato-  and  oxalato-complex  salts  by  the  action 
of  malonic  and  oxalic  acids,  respectively,  because 
the  free  sulphurous  acid  reduces  the  tervalent  cobalt. 
The  preparation  of  the  following  compounds  is 
also  described  :  malo?iatotetramminocobaltic  chloride 
and  nitrate  and  the  compounds  [Co  en0  Co04]C1,H20i 
[Co  pn2  C12]C1,HC1,2H20,  and  [Co  pn2‘C294]Cl,3Ho0 
( en= eth vlenetliami ne,  pn=propylenediamine). 

O.  J.  Walker. 

Spinels  of  the  type  M2I]cMIV04.  G.  Natta  and 
L.  Passerxnx  (Atti  R.  Accad.  Lincei,  1929,  [vi],  * 
557 — 563). — Cobaltous  orthostannate,  d  6*108,  green¬ 
ish-blue,  has  been  prepared  by  calcining  at  900°  the 
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precipitate  produced  by  the  addition  of  sodium 
hydroxide  solution  to  a  solution  of  stannic  chloride 
and  cobalt  chloride.  Magnesium  orthostannate, 
white,  d  4*378,  was  prepared  analogously.  X-Ray 
examination  of  these  products  shows  that  cobaltous 
orthostannate  crystallises  in  the  cubic  system  and 
possesses  a  unit  cell  containing  8  mols.,  of  edge  S*605± 
0-005  A*  and  of  volume  637*16 X  10“24  c.c»,  6- 307. 

Magnesium  orthostannate  is  isomorphous  with  the 
cobalt  salt  and  has  a  unit  cell  with  edge  S«580±0*007  A. 
and  with  volume  631*63  X  10~24  e.e.,  d^  4-864. 
Calculation  of  the  structure  factor  shows  that  these 
compounds  belong  to  the  type  of  the  spinels,  viz., 
8/,  16c,  326  (space-group  Of— 7).  The  preparation 
of  these  compounds  confirms  the  generalisation  that 
the  ionic  diameters  of  the  anions  and  cations  determine 
the  possibility  of  the  formation  of  compounds  of  the 
spinel  type.  F.  G.  Tryhorn. 

Nitrites.  I.  Nitrites  of  nickel  and  cobalt  ; 
“  pyridinates.  ”  L.  Lb  Boucher  (Anal.  Ms.  Quinn, 
1929,  27,  145 — 156). — Compounds  of  heavy  metal 
nitrites  with  pyridine  have  been  prepared  by  addition 
of  a  concentrated  solution  of  sodium  nitrite  to  an 
aqueous  solution  of  a  salt  of  the  metal  in  presence  of 
pyridine ;  the  precipitate  which  is  formed  contains, 
after  washing  with  a  mixture  of  water  and  pyridine, 
variable  proportions  of  the  two  solvents.  In  a  dry 
atmosphere  containing  pyridine  vapour  anhydrous 
compounds  are  produced.  The  following  compounds 
are  described :  Ni(NOz)2,6C5H5N,  deep  'blue,  m.  p. 
57°;  Ni(N02)2,4C5H5N,  light  blue,  m.  p.  74°; 
Co(N02)2,6C5H;N,  red,  rn.  p.  57°;  Co(N02)2,3C5H5N, 
violet-red,  m.  p.  about  90°;  Co(N02)2,2C6M.55f,  deep 
red,  m,  p.  about  100°  with  partial  decomposition. 
The  densities  are  1*325,  1400,  1*256,  1446,  and  1-594, 
respectively.  H.  F.  Gellbe. 

Dissociation  of  hydrated  nitrates.  J,  G.  VlANA 
and  E.  Moles  (Anal.  Ms.  Qulm.,  1929,  27,  157— 
164}.— Systematic  dehydration  of  the  hexahydrates 
of  cobalt  and  nickel  indicates  that  loss  of  nitric  acid 
sets  in  only  after  4  mols.  of  water  have  been  lost,  i,e., 
when  the  composition  of  the  salt  corresponds  with 
that  of  a  salt  of  orthonitric  acid.  H.  F.  Gillbe. 

Chloropyridino-derivatives  of  rhodium.  Rhod¬ 
ium  tripyridinotrichlorides  and  dipyridinotetra- 
chlorides  etc.  M.  Delepine  (Bull.  Soc.  chim.,  1929, 
pv],  45,  235 — 249) . — Rhodium  gives  two  series  of 
dipyridinotetrachlorides  which  are  similar  in  properties 
to  the  corresponding  cis-  and  trans-iridium  compounds 
If,  1923,  i,  89,  135,  243,  480,  944;  1927,  433), 
Offering  mainly  in  stability  and  in  reaction  velocities. 
The  ctVrhodimn  salts  are  orange  and  the  tram - 
derivatives  red,  the  fram-pyridine  salt  being  sparingly 
and  the  C2$-saIt  moderately  soluble.  The  silver  salts 
are  insoluble,  the  alkali  salts  soluble.  Sodium 
rhodium  hexachloride  when  warmed  with  pyridine 
16  converted  into  tripyri dinorhod ium  trichloride, 
(+2CHC13),  soluble  in  chloroform ;  a  second  isomeride 
was  not  obtained.  When  heated  with  pyridine  at 
130°  for  8  hrs.  the  trichloride  is  converted  into  tetra- 
pyridinorhodium  dichloride  (+6H20)  (cf.  Jorgensen, 
1883, 1058).  Cold  pyridine  in  presence  of  pyridine 
hydrochloride  converts  sodium  rhodium  hexachloride 
into  a  mixture  of  cis-  and  ivam-dipyridinorhodium 


tetrachlorides ,  in  which  the  Ci^-salt  preponderates. 
The  isomerides  are  separated  by  washing  and  decant¬ 
ation  with  cold  water,  the  mother-liquors  being 
concentrated  at  40°,  and  treated  with  pyridine 
hydrochloride,  or  by  dissolution  in  ammonia.  The  fol¬ 
lowing  cw-dipyridino-derivatives,  Rh(C5H6N)2Cl4*M, 
are  described :  potassium  (+H20),  pyridinium, 
ammonium,  and  silver.  The  pyridine  salt  on  crystall¬ 
isation  from  water  affords  cis-dipyridin oaquorhodium 
trichloride  (+H2®>  lost  at  120 — 125°),  which  with  silver 
nitrate  gives  silver  dipyrklinonitraiorhodium  tri¬ 
chloride,  [Rli(C5H5H)2*Cl3*N03]Ag32H20 ;  the  corre¬ 
sponding  potassium  salt  undergoes  immediate  decom¬ 
position  into  dipyridinoaquorh odium  trichloride.  The 
following  Jran^-dipyridino-derivatives  are  described  : 
pyridinium,  potassium  (+H20),  ammonium  {+H20), 
and  silver .  Boiling  water  converts  the  dipyridine 
salt  into  trans -dipyridinoaquorhodium  trichloride 
[+H20  lost  at  110°;  at  130°  1*5H20  is  lost,  giving 
the  insoluble  complex  Rh2(H20)(C5H 5N)4C1G] ,  yielding 
silver  trum-dipyridmonitratarhadium  trichloride,  with 
silver  nitrate,  converted  by  hydrochloric  acid  or  chlor¬ 
ides  into  the  dipyrzdinoaquotrichloride.  The  trans- 
derivative  is  less  stable  than  the  cis  -isomerides.  Cold 
pyridine  (6  mols.)  alone  converts  sodium  rhodium 
hexachloride  into  a  mixture  of  cis-  and  irans-dipjrid- 
mo-derivatives  and  a  complex  rose  compound, 
probably  the  mms-dipyridino- tetrachloride  of  a 
tripyridinoaquorhodium  trichloride, 
[Rh{C5H5N)2d4][Rh(CsH5N)3(H20)Cl2],  Ammonia 
converts  the  cis-  or  ^ra?i5-dipyridinotetraclilorides  or 
the  dipyridinoaquotrichlorides  into  pentammonio- 
ehlororhodium  dichloride,  pyridine-  similarly  affording 
the  tetrapyridinorhodium  dichlorides,  the  trans - 
isomeride  yielding  the  insoluble  intermediate  complex 
compound ,  [Rh(C5H5N)2Cl4][Rh(C6H6N)4Cl2].  At¬ 

tempts  to  obtain  the  quadrivalent  rhodium  complex, 
Rh(CsH5N)2Cl4,  by  syn-crystallisation  of  CM-ammomum 
dipyridinorhodium  tetrachloride  and  c*<s-dipyridmo- 
platinous  dichloride  failed,  R.  Brightman, 

Some  complex  ammonio-pyridines  of  iridium. 
M.  Delepine  and  J.  Pineau  (Bull.  Soc.  chim.,  1929, 
[iv],  45,  228 — 235) . — Potassium  pyridmomdium 

pentachloride  with  ammonia  (d  0*923)  in  15  hrs.  at  100° 
gives  traces  of  the  chloropentammine,  [IrCl(NH3)5]C}2, 
and  a  non-crystalline  product,  converted  through  the 
mercurichloride,  Cl2[IrCl(NH3)4C5H5N]  ,2HgCl2,  into 
chloroietrammmopyridmmridmm  chloride, 
Cl2[IrCl(NH3)4?C5H5N],2H20  (picrate,  dichrmnaie ,  and 
sulphate ).  Potassium  mercuri -iodide  also  affords  a 
precipitate.  tm^-Dipyridinoiridiuin  tetrachloride 
similarly  affords  the  double  salt, 
[Ir(C5HsN)2Cl4]2[IrCl(NH3)4OfiHBN]5  and  pyridino- 
iridium  pentachloride  the  double  salt, 

[IriCgH^NJOy pjd(NHs)4, C6HgN) «  trans- Sodium  di- 
pyridinoiridium  tetrachloride  and  ammonia  in  30  hrs. 
afford  the  complex  double  salt  (A), 
[Ir(C5HsN)8CI4]3[Ir(NH3)3,H,0J{CsH5N)2],6H20,  de- 
composed  by  pyridine  hydrochloride  in  boiling  solution 
into  pyridine  dipvridinoirid ium  tetracliloride  and 
dipyridinoaquotriamminoiridium  trichloride  (~f  3H20), 
which  gives  precipitates  with  potassium  ferrieyamde, 
sodium  pyrophosphate,  mercuric  salts,  picric  acid, 
tannin,  potassium  bromide  and  iodide,  and  is  con- 
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verted  at  115°  in  3  iirs.  into  dipyridiiiotrianimino- 
chloroiridium  dichloride.  When  heated  with  12  times 
its  weight  of  ammonia  (d  0*92)  at  100°  for  36  hrs.  the 
complex  double  salt  (A)  affords  80%  of  ehlorodi- 
pyridinotriaBominoiridium  dichloride  (-r2H20).which 
with  sodium  bromide  and  iodide  affords  the  corre¬ 
sponding  halides,  X,[IrCl(NH3)s(C5H5Xy;H,0.  The 
sulphate,  S04[IrCI(X H3)3(C5H 5X  3H20,  is  obtained 
by  double  decomposition.  R.  Brightmax. 

Dissolution  of  metals  and  alloys.  M.  Cent- 
nerszwer  (Z.  physikal.  Chem.,  1929,  A,  141.  297 — 
320). — A  summary  of  the  general  results  of  work 
carried  out  in  the  author’s  laboratory  during  the  past 
10  years.  F.  L.  Usher. 

Quantitative  emission  spectrum  analysis.  W, 
Gerlach  and  E.  Schweitzer  (Z.  anal.  Chem.,  1929, 
77,  213 — 217). — Polemical  against  Thurnwald  (this 
vol.,  530).  The  presence  of  potassium,  nickel,  or 
iron  in  the  solution  interferes  with  the  accurate 
comparison  of  the  zinc  and  silver  lines,  and  absorption 
of  the  solution  in  carbon  electrodes  leads  to  variations 
in  the  concentration  of  the  dissolved  salts. 

A.  R.  Powell. 

Use  of  0*lAr»hydrocMoric  acid  for  standardising 
electrometric  pn  measurements.  X.  F.  Mac- 
lagan  (Biochem.  J.,  1929,  23,  309 — 318). — The 
advantages  of  using  hydrochloric  acid  are  pointed 
out.  Some  of  the  factors  influencing  the  P.D. 
at  the  liquid  junction  0  •  1  jV -HC1| sat JvCl  have  been 
investigated  and  a  simple  method  of  forming  the 
junction  is  described  which  is  reproducible  to  ±0*05 
millivolts  or  ±0*001  pa*  A  new  type  of  flowing 
junction  for  these  solutions  is  also  described.  The 
degree  of  reproducibility  of  junctions  formed  with  agar 
bridges  and  with  ground  glass  surfaces  is  considered. 
Observations  on  the  time  change  at  the  junction 
0 T AT -HC1| sat .KC1,eI7 -HC1  are  presented.  Impurities 
of  a  certain  sample  of  potassium  hydrogen  phthalate 
which  could  not  be  removed  by  recrystallisation 
affected  the  pn  of  the  0-05  Absolution. 

S.  S.  Zilva. 

Use  of  cresol-red  in  acid  solutions.  F.  R. 
McOrumb  and  W.  R.  Kenny  (J.  Amer,  Chem.  Soc., 
1929.  51,  1458- — 1459). — Attention  is  directed  to  the 
use  of  eresol-red  as  an  indicator  in  acid  solutions. 
Some  applications  and  advantages  are  given. 

S.  K.  Tweedy. 

Accuracy  of  titrations,  critical  concentration 
of  the  burette  liquid,  and  sensitivity  of  indicators, 
H.  Ruoss  (Z.  anal.  Chem.,  1929,  77,  175 — 185). — 
Mathematical  expressions  are  deduced  to  show”  the 
magnitude  of  the  errors  involved  in  acidimetric 
titrations  by  varying  the  concentration  of  the  acid 
and  to  express  the  sensitivity  of  various  indicators 
under  different  conditions.  A,  R.  Powell. 

Change  in  colour  of  indicators  at  boundary 
surfaces.  A.  Thiel  (Z.  Elektrochera.,  1929,  35, 
266 — 267). — The  variations  in  the  colour  of  indicators 
at  phase  boundaries,  observed  by  Deutsch  (A.,  1928, 
1183),  such  that  lower  2hi  values  are  indicated,  are 
discussed  particularly  in  regard  to  those  indicators 
that  owe  their  colour-changes  to  basic  functions,  e.g., 
tropaeolin-00,  thymol-blue.  EL  T.  S.  Britton. 


Determination  and  control  of  acidity  in  the 
crystallisation  of  ammonium  sulphate.  *1.  A. 
Cranston  and  (Miss)  J.  Stockdalr, — See  1929 
430. 

Determination  of  chloride  in  bromides.  It.  K. 
McAlpexe  (J.  Amer.  Chem.  Soe.,  1929,  51,  10R5— 
1073). — A  method  previously  described  (Berg,  A„ 
1926,  1017)  is  modified  so  that  potassium  permanga¬ 
nate  may  be  used  in  place  of  bromate.  The  bromide 
is  converted  into  bromoacetone  and  the  chloride  is 
then  determined  gravimetrically  as  silver  chloride. 

S.  3v.  Tweedy. 

Iodo-oxidimetric  determinations.  A.  Schwtoe- 
er  (Z.  anal.  Chem.,  1929,  77,  161 — 169), — Aciifl 
iodate  solutions  may  be  titrated  directly  with  potass¬ 
ium  hydrogen  sulphite  solutions  stabilised  imk 
5 — 10%  of  alcohol.  This  reaction  may  be  utilised 
for  several  indirect  titrations,  e.gr.,  the  determination 
of  hydrazine,  ferroeyanide,  thiocyanate,  arsenic 
trioxide,  and  antimony  trioxide.  In  every  case  m 
excess  of  iodate  solution  is  added  to  the  acidified 
solution,  containing  tartaric  acid  in  the  case  of 
antimony,  and,  after  5- — 10  min.,  the  liberated  iodine 
and  excess  of  iodate  are  titrated  with  hydrogen 
sulphite.  A.  R.  Powell. 

Determination  of  small  amounts  of  dissolved 
oxygen  [in  water],  F.  R.  McCrlmb  and  K, 
Kenny.— See  B.?  1929,  456. 

Determination  of  small  quantities  of  hydrogen 
sulphide  in  gases.  BE.  Bach. — See  B.,  1929,  422 

Volumetric  determination  of  sulphate  ion,  B- 
Koszegi  (Z.  anal.  Chem.,  1929,  77,  203 — 309)  — 
The  sulphate  solution  is  treated  at  80 — lOff  with 
0*lAr-harium  chloride  solution  in  slight  excess.  5  n 
of  sodium  acetate  are  added  followed  by  safimeiit 
standard  potassium  dichromate  to  precipitate 
excess  of  barium  used,  and  finally  the  excess 
dichromate  is  determined  iodometrically  in 
filtered  solution.  If  iron  or  alumina  is  present 
solution  is  made  ammoniacal  before  addition  oi 
barium  chloride.  A.  R.  Powell. 

Electrolytic  analysis  of  nitrates.  M.  A.  Rabiso- 
vitsch  and  A.  S.  Fokin  (J.  Russ.  Phys.  Chem.  Soc., 
1929,  61,  315 — 318). — Nitrates  are  reduced  in  an 
alkaline  solution  by  hydrogen  to  ammonia.  The 
hydrogen  is  prepared  by  the  decomposition  of  sodium 
amalgam  by  an  alkali  solution  in  the  presence  of 
tungsten,  vanadium  sulphate,  or  chloroplatinie  acid 
as  catalysts.  The  amalgam  is  prepared  continuously 
in  the  course  of  the  analysis.  A.  Fredian. 

Colorimetric  determination  of  phosphoric 
acid.  C.  Bohdeianu  (Ann.  sci.  Univ.  Jassy,  1929. 
15,  372 — 379). — The  method  previously  described 
(B.,  1927,  422)  can  be  applied  to  urine,  glycero¬ 
phosphates,  and  glucose  syrup,  and  to  hypophosphites 
after  oxidation  with  nitric  acid.  Free  phosphoric 
acid  in  the  presence  of  glycerophosphates  can  be 
determined,  since  the  observation  of  Bally  and 
Gaume  that  nitric  acid  does  not  decompose  glycero¬ 
phosphates  is  confirmed.  The  total  phosphate  m 
glycerophosphates  is  determined  after  warming  for 
1  hr.  with  a  mixture  of  nitric  and  sulphuric  acids. 
Glucose  syrup  is  purified  and  decolorised  by  filtration 
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ttaugfii  ctacofeL  wMei  may,  if  very  active,  lower 
tie  ptaph&te  content  somewhat.  The  errors  intro¬ 
duced  when  tiie  difference  m  concentration  between 
slue  standard:  and  the  sofatien  to  be  analysed  Is 
appreciable  may  be  marked  font  do  not  reach  the 
wdmm  found  by  Demy  with  cystine  (A.,  1928,  1115). 
Besnte  obtainerl  by  the  new  method  are  compared 
wish  those  obtained  by  established  methods. 

L.  S-  THEOBALD. 

Quantitative  analysis  of  phosphoric  acid.  IV. 
Gravimetric  and  volumetric  determination  as 
anxmnmtm  nhosph omolvb date 1L  Ishibashj 
(Hem.  C«£L  SeL  Kyoto,  132$,  12.  133 — 153). — To 
leterame  the  conditions  under  wMeh  phosphoric  acid 
ess:  be  accurately  determined  gravimetrically  as 
ammonium  phosphomolybdate  the  influence  of 
temperature,  concentration  of  nitric  arid,  amount  of 
anmiocmra  nitrate  and  molybdate,  and  quantity  of 
phosphate  taken  wm  examined.  Results  accurate 
to  ± 0-05%,  are  obtained  by  precipitating  ammonium 
paosphomolybdate  from  dilate  nitric  acid  solution, 
containing  a  concentration  of  ammonium  nitrate 
ktween  CM>  and  2-5Ar,  at  40 — 65  \  The  precipitate 
is  washed  with  2%  nitric  acid,  heated  gently  for  10 
min.r  then  ati  230—300°  for  0*5  hr.T  and  cooled  over 
freshly-fased  calcium  chloride.  The  P205  is  deter¬ 
mined  from  the  weight  of  phospfao molybdate  by  using 
the  theoretical  factor  0-0378.  The  molar  ratio  of 
ammonium  molybdate  to  ammonium  phosphate 
should  be  between  1-5  and  3*0,  and  0-01—0-13  g.  of 
ammonium  phosphate  should  be  taken  for  analysis. 
The  influence  of  a  number  of  substances  on  the 
precipitation  was  studied.  Hydrochloric,  sulphuric, 
tartaric,  oxalic,  and  citric  acids  should  be  excluded. 
Pemberton's  method  for  the  volumetric  determination 
of  phosphoric  acid  precipitated  as  ammonium  phospho- 
mdyhdate  was  found  to  give  accurate  results  when 
the  factor  0*0003030  was  substituted  for  the  theoretical 
value  0-0O03O89.  C.  J,  Smithells. 

Analytical  application  of  complex-chemical 
and  induced  reactions.  F.  Beige  and  P.  Rect3I- 
eolz  (Berv  1929,  62,  [B],  1138—1142;  cf.  A.,  1928, 
1107).— Silicic  acid  .is  detected  by  mixing  1  e.c.  of 
the  solution  in  dilute  nitric  or  hydrochloric  add  (the 
aridity  must  not  exceed  0-2 — 0-5Ar)  heating  to  incipient 
ebullition  with  2  drops  of  a  solution  of  ammonium 
molybdate  in  nitric  acid,  cooling,  treating  with  1—2 
drops  of  a  0*25%  solution  of  benzidine  or  benzidine 
tyfcocMoride  in  10%  acetic  acid,  and  then  with  an 
equal  volume  of  saturated  sodium  acetate.  A  blue 
trecipitate  or  coloration  Is  produced  which,  with 
Tav  minute  amounts,  is  best  observed  after  extraction 
amyl  alcohol.  The  extreme  sensitiveness  of  the 
wiicm  (1  in  SxlQ6)  requires  the  use  of  Jena  glass 
v^ck  and  blank  tests.  In  the  presence  of  phosphoric 
the  preliminary  removal  of  the  insoluble  phos- 
pkomolybdate  is  necessary.  The  reaction  is  adapted 
fo  the  detection  of  fluorine  by  wanning  the  substance 
investigat  ion  with  quartz  sand  and  concentrated 
sriphuric  acid  in  a  porcelain  crucible  covered  with  a 
^ateh  glass  on  which  hangs  a  drop  of  -water;  the 
is  tested  for  silica  as  described  above.  The 
^aflest  amount  of  fluorine  so  detected  is  0*005  mg. 
The  reduction  of  lead  salts  to  metallic  lead  by  alkali 


stannite  solution  is  enormously  accelerated  by  the 
presence  of  traces  of  bismuth,  the  precipitated 
bismuth  obviously  acting  as  nucleus  for  the  lead, 
otherwise  slowly  separated.  A  method  which  permits 
the  detection  of  0-02  ug.  of  bismuth  is  given.  Reduc¬ 
tion  of  antimony  salts  to  metallic  antimony  is  also 
accelerated,  by  the  presence  of  bismuth,  as,  to  a  smaller 
extent,  is  that  of  copper  hydroxide.  Detection  of  bis¬ 
muth  in.  the  presence  of  copper  is  effected  by  treating 
the  acid  solution  with  25%  sodium  hydroxide  until 
copper  hydroxide  is  precipitated,  dissolution  of  the 
precipitate  with  5%  potassium  cyanide,  and  addition 
of  1  drop  of  3%  lead  acetate  and  3  e.c.  of  stannite 
solution;  2  parts  of  bismuth  in  the  presence  of 
50,000  parts  of  copper  are  detected  in  3  min. 

H.  Wrex. 

Uranyl  zinc  acetate  as  reagent  for  the  detection 
and  determination  of  sodium*  I*  AL  Kglthoff 
(Chem.  Weekblad,  1929, 26,  294—298 ;  cf.  Barber  and 
Kolthoff,  A.t  1928,  859) —The  reagent  is  specific, 
and  very  delicate ;  0-03  mg.  of  sodium  in  1  c.c.  of 
solution  gives  a  perceptible  precipitate.  Potassium 
salts  do  not  interfere  unless  present  in  great  excess, 
but  lithium  must  first  be  removed  as  the  fluoride  by 
addition  of  ammoniacal  ammonium  fluoride  solution 
and  alcohol.  The  use  of  the  reagent  for  the  detection 
and  determination  of  traces  of  sodium  is  briefly 
reviewed.  S.  I.  Levy. 

Analysis  of  fluorspar.  G.  E.  F.  Lttxdell  and 
J.  T.  Hoffaiax.— See  B.,  1929,  471. 

Sensitive  test  for  magnesium.  W.  L.  Ruigh 
(J.  Amer.  Chem.  Soc.f  1929,  51,  1456— 1457).— One 
drop  of  a  0*5%  solution  of  qp-dihydroxyazo-p-nitro* 
benzene  in  1%  sodium  hydroxide  solution  is  added 
to  the  magnesium  solution  rendered  slightly  acid 
with  hydrochloric  acid  and  excess  of  dilute  sodium 
hydroxide  is  then  added.  A  sky-blue  magnesium 
lake  is  formed.  Nickel  and  cobalt  behave  similarly ; 
excess  of  ammonium  salts  must  be  absent  (cf.  Suitsu 
and  Okuma,  J.  Soe,  Chem.  Ind.  Japan,  1926, 29, 132). 

S.  K.  Tweedy. 

Ceric  sulphate  in  volumetric  analysis.  VI. 
Oxidation  of  hydrogen  peroxide  by  ceric  sulphate. 
Indirect  determination  of  lead.  3SL  H.  Furmax 
and  J.  H.  Wallace,  jun.  (J.  Amer.  Chem.  Soe,,  1929, 
51,  1449 — 1453;  cf,  this  voL,  669). — -The  titration 
of  ceric  sulphate  with  hydrogen  peroxide,  and  vice 
versa,  is  accurate  in  solutions  containing  moderate 
amounts  (e.g.,  2 — 5AT)  of  sulphuric  or  nitric  acid. 
The  forward  reaction  is  also  accurate  in  solutions 
containing  hydrochloric  acid  up  to  5N.  Lead 
dioxide  may  thus  be  indirectly  determined  by 
utilising  the  fact  that  hydrogen  peroxide  reacts  with 
the  dioxide  in  presence  of  nitric  acid  (Sehlossberg,  A., 
1903,  ii,  184).  S.  K.  Tweedy. 

Determination  of  thallous  salts  using: 
potassium  permanganate  in  a  hydrochloric 
acid  medium.  A.  Jilek  and  J.  Lukas  (Chem. 
Listy,  1929, 23, 155 — 162). — Titration  at  75°  following 
the  above  procedure  does  not  give  accurate  results 
unless  2  g.  of  potassium  chloride  are  added  per  150  c.e. 
of  reaction  mixture  containing  0*2  g.  of  thallium ;  the 
acidity  of  such  mixtures  may  be  doubled  without 
affecting  the  result.  The  function  of  potassium 
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chloride  is  to  maintain  sparingly  soluble  thallium 
chloride  in  solution ;  the  chlorides  of  lithium, 
rubidium,  and  caesium,  but  not  of  sodium  and 
ammonium,  act  equally  well  in  this  respect, 

R.  Truszkqwski. 

Iodometry,  III,  Copper  as  a  standard  in 
iodometry,  S.  Popov,  (Miss)  M.  Jones,  C. 
Tucker,  and  W,  W,  Becker  (J.  Amer.  Chem.  Soc,, 
1929,  51,  1299—1306;  cf,  A.,  1925,  ii,  1093).— The 
reaction  between  copper  sulphate  and  potassium 
iodide  solutions  was  investigated.  In  neutral  solu¬ 
tions,  variation  of  the  iodide  concentration  between 
4  and  12%  has  no  appreciable  influence  on  the 
amount  of  copper  sulphate  decomposed,  although 
cuprous  iodide  may  absorb  iodine  to  a  slight  extent 
{Bray  and  MacICay,  A.,  1910,  ii,  996),  When  4% 
potassium  iodide  solution  is  used,  the  order  of  mixing 
the  reactants,  keeping  for  10  ruin.,  and  the  presence  of 
cuprous  iodide  are  without  influence.  The  amount 
of  iodine  liberated  is  always  raised  with  increased 
hydrogen-ion  concentration;  the  effect  is  possibly 
due  to  atmospheric  oxidation  of  the  cuprous  ions. 
An  improved  electrolytic  method  of  determining 
copper  is  described ;  solvent  action  on  the  platinum 
anode  may  be  avoided  by  having  0*3  e.c.  of  sulphuric 
acid  or  0*15  e.c,  of  this  acid  and  0*15  c.e.  of  nitric  acid 
in  200  e.e,  of  electrolyte  ((MAr-eopper  sulphate). 
Specific  directions  are  given  for  carrying  out  the 
luemotoxylin  test  for  copper  (cf .  Mendel  and  Bradley, 
A.,  1905,  ii,  737).  The  results  indicate  that,  provided 
the  salt  and  acid  concentrations  are  kept  very  small, 
pure  copper  or  copper  sulphate  solution  may  be  used 
as  a  standard  in  iodometry.  S.  K.  Tweedy. 

Iodometry,  IV.  Potassium  permanganate  as 
a  standard  in  iodometry.  S.  Popov  and  A,  H. 
K xmz  (J,  Amer.  Chem.  Soc.,  1929,  51,  1307—1311; 
cf.  preceding  abstract). — In  the  thiosulphate-iodine 
titration  there  is  no  appreciable  oxidation  of  the 
iodide  ion  by  air  in  a  solution  containing  6%  of 
potassium  iodide  and  OdJfcf-sulphuric  acid,  even  after 
10  min.,  providing  the  titrations  are  performed  in  the 
dark;  the  presence  of  manganous  and  potassium 
sulphates,  and  the  rate  and  mode  of  addition  of  the 
permanganate  also  are  without  influence.  The 
potassium  iodide  used  must  be  free  from  .alkali, 
The  slight  difference  in  the  permanganate-thio¬ 
sulphate  ratio  produced  by  using  potassium  iodide  at 
different  concentrations  (2%  and  6%)  is  attributable 
to  if  loss  of  oxygen  ”  by  the  permanganate  during  the 
reduction  process.  For  standardisation  purposes, 
6%  potassium  iodide  must  be  used;  the  acid  con¬ 
centration  may  be  OTJf- sulphuric  acid. 

S.  K.  Tweedy, 

Quantitative  spectral  analysis  of  solutions. 
F,  Gromann  (Z,  anorg.  Chem,,  1929,  180,  257 — 274), 
—The  amount  of  mercury  present  in  small  quantities 
of  mercuric  sulphide  is  determined  by  dissolving  the 
sulphide  in  aqua  regia,  placing  the  solution  in  the 
lower  of  two  electrodes  across  which  a  spark  is 
formed,  and  examining  the  intensity  of  photographic 
blackening  by  certain  persistent  lines  of  the  mercury 
spectrum.  The  following  general  precautions  must 
be  observed  in  quantitative  spectral  analysis  :  The 
electrodes  must  not  get  worn;  the  upper  electrode 


must  be  kept  dry;  spirting  of  the  solution  in  the 
lower  electrode  must  be  avoided  and  only  a  small 
portion  of  it  allowed  to  evaporate ;  the  surface  of  the 
solution  must  be  kept  at  the  same  level  in  conn 
parative  measurements.  For  the  lower  electrode 
containing  the  aqua  regia  solution  an  alloy  of  60%  Pb 
and  40%  Cd  was  used,  the  upper  electrode  being 
made  of  nickel.  A  special  form  of  spark  gap  and 
exciter  is  described.  The  sensitivity  of  the  method 
is  increased  by  the  addition  of  cupric  sulphide  to  the 
mercuric  sulphide.  By  comparison  of  the  intensity 
of  blackening  by  the  mercury  resonance  line  2536*52 
and  the  copper  line  2618*4  it  is  possible  to  estimate 
approximately  the  concentration  of  a  solution  con¬ 
taining  mercury  without  using  comparison  solutions. 
The  smallest  concentration  that  can  be  determined 
is  0*0004%  mercury.  The  concentrations  of  the 
solutions  examined  were  0*01,  0*02,  0*04,  0*1,  0*2, 
0*4%  mercury  and  under  the  best  conditions  the 
accuracy  is  within  ±10%.  O.  J.  Walker. 

Determination  of  very  small  quantities  of 
mercury.  A.  Stock  and  W.  Zimmerman  (Z, 
angew.  Chem.,  1929,  42,  429—430;  cf.  A.,  1928,  726; 
Thilenius  and  Winzer,  this  voL,  531).— The  effect  of 
carbamide  hi  the  colorimetric  determination  by  means 
of  diphenylearbazone  is  apparent  if  the  acidity  of  the 
test  solution  is  kept  low.  S.  I,  Lew. 

Mercury  poisoning  and  its  chemical  detection, 
Friedreich  and  Buhr  (Siiddeut.  Apoth.-Ztg.,  1928, 
68,  702 — 703 ;  Chem.  Zentr.,  1928,  ii,  2739).— 
Chlorine  is  passed  through  urine  (1000  e.c.)  which  is 
simultaneously  evaporated  (to  150  c.e.).  The  excess 
of  chlorine  is  removed  with  carbon  dioxide,  the  cold 
liquid  is  filtered,  treated  with  a  few  drops  of  copper 
sulphate  solution,  slightly  acidified  with  hydrochloric 
acid,  and  treated  with  hydrogen  sulphide.  The 
centrifuged  precipitate,  suspended  in  water,  is  redis¬ 
solved  with  the  aid  of  chlorine,  carbon  dioxide  is 
passed,  and  the  sulphide  is  reprecipitated.  After 
redissolution  and  removal  of  chlorine,  ammonium 
oxalate  is  added  until  the  copper  oxalate  redissolves, 
the  mercury  is  deposited  on  a  copper  wire,  and 
identified  as  iodide.  It  is  determined  electrolyfcicafly 
in  a  solution  containing  ammonium  oxalate  and 
oxalic  acid,  A.  A.  Eldeidoe. 

Molybdomanganimetry  of  iron  salts.  Its 
mechanism  and  limitations.  P.  Fleur y  and 
J.  Marque  (J.  Pharm,  Chim.,  1929,  [viii],  9,  479- 
488;  cf.  Fontes  and  Thivolle,  A.,  1926,  1282;  1923, 
ii,  583).— The  reaction  of  ferrous  salts  with  the  phos* 
phomolybdate  reagent  is  reversible,  the  blue  colour 
being  reduced  by  feme  salts.  The  equilibrium  is  only 
slowly  established,  and  for  the  determination  of  small 
amounts  of  ferrous  salts  in  presence  of  ferric  salts  the 
method  is  unsatisfactory.  In  the  determination  of 
ferrous  salts  large  errors  are  produced  by  the  presence 
of  hydrochloric  acids,  but  these  can  be  corrected  by 
the  previous  addition  of  manganese  sulphate.  The 
presence  of  either  sulphuric  acid  or  sodium  sulphate 
considerably  weakens  the  intensity  of  the  blue  colour. 
The  reduction  of  ferric  salts  by  copper  in  presence  of 
either  small  quantities  of  hydrochloric  acid  or  organic 
material  containing  phosphorus  such  as  blood-serum 
or  glycerophosphates,  gives  rise  to  large  errors  in  the 
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titration.  Addition  of  manganese  sulphate  does  not 
correct  the  errors  if  the  hydrochloric  acid  is  present 
before  the  reduction.  These  difficulties  are  not 
apparent  if  zinc  he  substituted  for  copper. 

E.  H,  Sharpens, 

Titration  of  potassium  ferro cyanide,  using 
diphenylamine  as  internal  indicator,  I,  M. 
Kolthofp  (Chem,  Weekblad,  1929,  26,  298—301 ; 
cf.  Moll,  this  voL,  165;  Cone  and  Cady,  A.,  1927, 
1046) —Potassium  ferrocyanide  may  be  very  accur- 
ately  titrated  by  means  of  zinc  sulphate  solution, 
which  has  been  standardised  against  a  known  ferro- 
cyanide  solution.  It  is  added  to  the  ferrocyanide 
solution  to  be  titrated,  in  presence  of  sulphuric  acid, 
potassium  ferricyanide,  and  the  indicator.  Sulphides, 
thiosulphates,  and  thiocyanates  present  in  the  ferro- 
cyanide  interfere,  and  are  first  oxidised  by  addition 
of  sodium  hydroxide  and  hypobromiie ;  excess  of  the 
latter  is  reduced  by  addition  of  arsenious  acid. 

S.  I.  Levy. 

Qualitative  analysis  of  a  mixture  of  ferro¬ 
cyanide,  ferricyanide,  and  thiocyanate.  P.  C. 
Banerjee  (J.  Indian  Chem.  Soc.}  1929,  6,  259 — 262). 
—The  cold  neutral  solution  of  the  three  acids  is 
treated  with  a  solution  of  cerous  nitrate  which  pre¬ 
cipitates  ferrocyanide,  the  filtrate  is  treated  with 
nickel  nitrate  to  remove  ferricyanide,  and  finally 
thiocyanate  is  detected  by  addition  of  ferric  chloride. 
The  cerous  nitrate  precipitate  is  treated  with  sodium 
hydroxide  and  ferrocyanide  confirmed  by  adding 
ferric  chloride.  Ferricyanide  is  confirmed  by  treating 
the  nickel  precipitate  similarly  and  adding  ferrous 
chloride.  A.  R.  Powell. 

Rapid  method  of  detecting:  elements  of  groups 
II— IV  by  means  of  organic  reagents.  P. 
Agostini  (Annali  China.  Appl.,  1929, 19,  164 — 173). — 
The  method  described  serves  for  the  detection  of  all 
metals  giving  chlorides  soluble  in  hydrochloric  acid 
with  the  exception  of  the  alkali  and  alkaline-earth 
metals  and  magnesium,  T.  BL  Pope. 

Analysis  of  chrome  ores.  T,  R.  Cunningham 
and  T.  R.  McNeill.— See  R.,  1929,  478. 

Rapid  method  for  dissolving  high-chromium 
steels  for  determination  of  sulphur.  B.  S. 
Evans.— See  B.,  1929,  476. 

Gravimetric  determination  of  tungsten  in 
presence  of  vanadium,  A.  Jilek  and  J.  Lukas 
(Coll.  Czech.  Chem.  Comm.,  1929,  1,  263— 274).— To 
taermine  tungstate  in  presence  of  vanadate,  1  c.c.  of 
concentrated  hydrochloric  acid  is  added  to  100  c.c,  of 
%  neutral  solution,  and  the  vanadium  reduced  to 
&  quadrivalent  state  with  hydroxyjamine  hydro- 
chloride  at  the  b.  p.,  and  then  after  addition  of  a  2% 
station  of  arsenic  acid  the  tungsten  is  precipitated 
a?!the  b.  p.  as  quinine  arseno tungstate  by  means  of  a 
-%  solution  of  quinine  hydrochloride,  The  pre¬ 
cipitate  is  then  ignited  to  give  tungsten  trioxide, 
and  weighed.  The  organic  matter  in  the  filtrate  is 
destroyed  by  treatment  with  sulphuric  acid  and 
cupric  oxide,  and  after  reduction  of  the  arsenic  acid 
with  sulphur  dioxide  copper  and  arsenic  are  separated 
sulphides.  By  treatment  of  the  alkaline  solution 
with  hydrogen  peroxide,  the  vanadium  is  re-oxidised 


to  vanadate,  then  precipitated  with  mercurous 
nitrate  and  weighed  as  vanadic  oxide  after  ignition. 

R.  Ctjthill. 

Colorimetric  micro-determination  of  uranium 
salts.  M.  Tissier  and  H.  Be  hard  (Compt.  rend. 
Soc.  Biol.,  1928,  99,  1144 — 1146;  Chem.  Zenir., 
1928,  ii,  2582).— The  reaction  with  potassium  ferro- 
cyanide  is  employed.  A.  A.  Eldridge, 

Volumetric  determination  of  vanadium  by 
means  of  potassium  iodate.  E.  H.  Swift  and 
R.  W.  Hoefpel  (J,  Amer.  Chem.  Soc.,  1929,  51, 
1366 — 1371). — To  25  c.c.  of  vanadate  solution  in  an 
atmosphere  of  carbon  dioxide  hydrochloric  acid  is 
added  so  that,  after  the  subsequent  addition  of  a  slight 
excess  of  standard  potassium  iodide  solution,  the 
mixture  contains  6  to  SJf-hydrochloric  acid  : 
2H3V04+2HI+4HC1=2V0CL+I2+6H20.  Five  c.c. 
of  carbon  tetrachloride  are  then  added  and  the  whole 
is  titrated  with  standard  potassium  iodate  solution : 
2I2  +  HI(X  +  5HC1  =  5ICI  +  3H20 ;  2HI  +  HI03  + 
3HC1 = 3ICi + 3H20 .  Hydrochloric  acid  must  be 
added  during  the  titration  so  that  the  solution  is 
always  6Jf  in  acid,  for  at  this  concentration  quadri¬ 
valent  vanadium  is  not  oxidised  by  the  iodine  mono¬ 
chloride  formed  in  the  titration.  Phosphate,  arsenate, 
or  ferric  iron  may  be  present.  Tungstic  acid  may  also 
be-  present  if  it  is  kept  in  solution  by  phosphoric  acid. 

S.  K.  Tweedy, 

Simple  viscosimeter.  R.  A.  van  Linge  (Chem. 
Weekblad,  1929,  26,  301). — A  pipette  having  a 
capillary  tube  in  place  of  the  lower  Mmb  is  provided  at 
the  upper  end  with  a  three-way  tap,  which  permits 
of  easy  filling  to  a  constant  level ;  a  half  turn  allows 
the  measured  quantity  to  flow  through  the  capillary. 

S.  I.  Levy. 

Preparation  of  a  stabilised  electrode  and  its 
use  in  the  determination  of  halogens.  N. 
Jo  assart  and  E.  Leclerc  (Bull.  Soc.  ehim.  Belg. , 
1929, 38, 121 — 131). — A  method  for  the  determination 
of  halogens  in  acid  solution  using  an  electrode  in  a 
medium  containing  gelatin  is  described. 

F.  J.  Wilkins. 

Apparatus  for  extraction  with  filtration.  A. 
Rulman  (Oil  Fat  Ind.  Russia,  1928,  No.  8,  7 — 11 : 
Chem.  Zentr.,  1929,  i,  110). — An  apparatus  for  the 
determination  of  loss  of  weight  on  extraction  is 
described.  A.  A.  Eldridqe. 

Bending;  glass  tubing.  R.  N.  Allen  (Phillipine 
J.  Sei.,  1929,  38,  299).— Asbestos .  fibre  is  tamped 
tightly  into  the  bore  of  the  tube  where  the  desired 
bend  is  to  be  made ;  the  glass  may  be  then  heated 
and  bent  without  any  collapse  occurring.  The  fibre 
may  be  removed  when  cool  with  a  piece  of  wire,  as  it 
does  not  fuse  into  the  glass.  B.  W,  Anderson. 

Modern  chemical  balances.  L.  Bamberg 
(Svensk  Kem.  Tidskr.,  1929,  41,  106— 119).— A  dis¬ 
cussion  of  the  relative  advantages  and  disadvantages 
of  the  various  types  of  balances  employed  in  chemical 
work.  With  regard  to  the  usual  form  of  micro- 
balance,  it  is  pointed  out  that  a  serious  error,  which 
may  amount  to  0*005  or  even  0*01  mgm.,  may  easily 
arise  through  the  practical  impossibility  of  ensuring 
that  the  rider  always  takes  up  exactly  the  same 
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position  in  any  notch  on  the  graduated  rider  arm 
(cf.  A.,  1925,  ii,  319).  H.  F.  Harwood. 

Gas  analysis  [apparatus].  J.  T.  Donnelly, 
C,  H.  Foott,  and  J.  Reilly.— See  B.s  1929,  421, 

Modified  Hempel  gas  burette.  G.  H.  W.  Lucas. 
— See  B.,  1929,  457. 

Crucible  tongs  for  analytical  work.  L,  Ram- 
berg  (Svensk  Kem.  Tidskr.,  1929,  41,  78 — 79). — An 
improved  form  of  crucible  tongs  is  described.  The 
lower  ends  are  formed  from  nickel  wire,  2  mm.  thick, 
shaped  so  as  to  permit  of  crucibles  of  different  sizes 
being  encircled  and  lifted.  Owing  to  the  special 
construction  of  the  nickel  ends,  even  the  thinnest 
and  smallest  platinum  crucibles  can  be  handled  with¬ 
out  risk  of  deformation,  whilst  the  tongs  can  also  be 
employed  for  lifting  dishes  up  to  6  cm.  diameter. 

H.  F.  Harwood. 

Ebullioscopic  and  tonometrie  determinations . 
W.  Swientoslawski  (Rocz.  Cheiu.,  1929,  9,  266 — 
308). — A  description  of  various  ebullioscopic  apparatus 
designed  by  the  author,  and  of  the  technique  of  their 
application  to  a  number  of  problems. 

R.  Truszkowski. 

Barium  sulphate  as  an  indicator  of  the  degree 
of  hydration  of  sulphuric  acid  in  drying  appar¬ 
atus.  G.  Boehm  (Chem.-Ztg.,  1929,  53,  323).— 
Sulphuric  acid  containing  1%  of  barium  sulphate  is 
clear  until  diluted  to  about  93%  concentration ; 
between  93%  and  S4%#  needle  crystals  of  the  com¬ 
pound  BaS04,2H2S04,H20  separate  freely ;  on  further 
dilution,  the  needle  crystals  change  to  the  fine  crystals 
of  barium  sulphate.  This  change  is  easily  detected, 
and  may  be  used  as  an  indication  that  the  acid  is  too 
dilute  for  further  effective  drying.  S.  I.  Levy. 

Two  laboratory  rotating  furnaces.  F.  Hein¬ 
rich  (Chern.  Fabr.,  1929,  173 — 174). — The  simpler 
model  is  intended  for  rotation  in  a  gas-fired  muffle 
furnace,  the  larger  for  direct  heating  by  gas. 

S.  X  Levy. 

Micro-determination  of  vapour  density.  J.  B. 
Niederl  (Z.  anal.  Chem.,  1929,  77,  169 — 174). — An 
apparatus  for  the  determination  of  the  vapour  density 
of  liquids  of  low  b.  p.  comprises  a  cylindrical  container 
(50  c.c.)  filled  with  mercury  and  provided  with  a 
capillary  tube  reaching  to  the  bottom  inside  and  bent 
outside  in  the  form  of  an  inverted  U  leading  into  a 
collecting  cylinder  in  which  the  displaced  mercury  is 
collected.  After  heating  the  apparatus  to  10°  above 
the  b.  p.  of  the  liquid  the  vapour  density  of  which  is 
required,  the  weight  of  mercury  displaced  by  expan¬ 
sion  and  collected  in  the  cylinder  is  determined. 
The  apparatus  is  cooled  and  again  filled  with  mercury, 
about  5  mg.  of  liquid  are  introduced  in  a  fine  capillary 
tube  into  the  middle  of  the  mercury  in  the  container, 
and  the  heating  is  repeated.  The  additional  weight  of 
mercury  collected  is  a  measure  of  the  volume  of  the 
vapourof  the  liquid  tested.  A.  R.  Powell. 

Electrically  heated  thermostat.  P.  van  Dampen 
(Z.  Elektrochem.,  1929,  35,  265 — 266).— Difficulty 
often  arises  in  the  ordinary  electrical  controlling 
device  of  the  heating  of  a  thermostat  through  the 
formation  of  sparks  between  the  mercury  surface  and 
the  platinum  wire  in  the  regulator.  A  method  is 


described  in  which  very  small  currents,  10"4  to  1(H 
amps.,  are  allowed  to  pass  through  the  regulator  and 
then  on  to  the  grid  of  an  amplifying  thermionic  valve. 
The  amplified  current  activates  an  electrical  relay. 
The  temperature  can  be  regulated  to  ±0*002°. 

H.  T.  S.  Britton. 

Pulfrich  step-photometer  as  a  turbidity 
measurer.  S.  Gartner  (Kolloid-Z.,  1929,  48, 
10 — 15), — A  modification  of  the  Pulfrich  step- 
photometer,  which  enables  the  instrument  to  be 
used  as  a  nephclometcr,  is  described.  Some  experi¬ 
mental  results,  obtained  with  the  modified  instrument, 
are  given.  E.  S.  Hedges. 

Apparatus  for  continuous  automatic  measure¬ 
ment  of  the  alveolar  carbon  dioxide.  Regels. 
BERGER  (Z.  ges.  exp.  Med.,  1928,  61,  747—756; 
Chem.  Zcntr.,  192S,  ii,  2671). 

Determination  of  available  oxygen  by  the 
Bunsen  method.  T.  W.  Parker  and  P.  L.  Robin¬ 
son  (J.C.S.,  1929,  1106 — 1108). — The  tendency  of 
potassium  iodide  solution  to  be  sucked  back,  in  the 
usual  procedure  of  Bunsen’s  method,  and  the  necessity 
of  transferring  the  solution  to  another  vessel  for 
titration,  can  be  obviated.  A  detachable  absorption 
flask  contains  a  wide  tube,  ground  in  and  filled  with 
glass  beads,  serving  as  a  reservoir  for  potassium 
iodide  solution  if  the  pressure  rises,  and  as  an  inlet 
for  air  if  it  falls.  C.  W.  Gibby. 

Improved  calcium  chloride  tube.  D.  V.  N. 
Hardy  (J.C.S.,  1929,  1108). — A  U-tube  is  fitted  with 
two  stopcocks,  by  rotating  which  access  of  air  can  be 
prevented.  The  interior  of  one  of  them  is  shaped  so 
as  to  act  as  a  water  trap.  C.  W.  Gibby 

Solid  and  liquid  states  of  helium.  W.  H, 
Keesom  (Natuurwetensch.  Tijds.,  1929, 11, 65—79).— 
An  account  is  given  of  the  work  of  Kamcrliugh 
Onnes  on  the  liquefaction  of  helium,  and  oi  the 
apparatus  employed  to  attain  the  lowest  recorded 
temperature  of  0*8 — 0*9°  Abs.  By  increasing  the 
pressure  over  liquid  helium  at  very  low  temperatures, 
solid  helium  has  been  obtained,  and  the  pressure- 
temperature  curve  for  solid  helium  mapped,  from 
4*2°  Abs.  at  126  atm.  to  1*2°  Abs.  at  25  atm.  The 
curve  bends  sharply  at  the  lower  end,  becoming 
nearly  parallel  with  the  T-axis,  so  that  it  does  not 
cut  the  vapour-pressure  curve  for  liquid  helium ;  it  is 
therefore  impossible  to  solidify  helium  by  cooling 
alone,  and  solid  helium  below  the  critical  temperature 
must  always  melt  before  vaporising.  The  experi¬ 
ments  were  carried  out  first  in  metal  containers,  later 
in  glass  vessels,  but  although  the  presence  of  solid 
helium  was  conclusively  proved  by  the  arrest  of  a 
magnetically  controlled  stirrer,  no  difference  in 
appearance  or  refractive  index  and  no  line  of  demarc¬ 
ation  between  solid  and  liquid  could  be  observed. 
The  existence  of  two  liquid  modifications  of  helium, 
with  a  transition  point  at  2*3°  Abs.  and  38  mm.,  has 
been  proved  from  the  dielectric  constant,  specific 
gravity,  and  surface-tension  curves,  all  of  which  show 
change  of  direction  at  2*3°  Abs.,  and  by  recording  the 
rate  of  change  of  vapour  pressure  with  rising  and  falling 
temperature.  The  modification  stable  at  the  lower 
temperatures  has  the  lower  density  and  surface 
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tension,  and  the  higher  latent  heat  of  vaporisation; 
the  heat  of  transformation  is  calculated  as  0*13  g.-caL 
per  g.  The  transition  temperature  is  that  at  which 
the  triple  point  was  to  have  been  expected  for  solid- 
liquid-gas  phases ;  the  existence  of  the  second  liquid 
modification  with  this  transition  temperature  indicates 


a  triple  point  of  a  character  hitherto  unknown  for 
elementary  substances,  and  the  possibility  that  the 
new  liquid  modification  may  be  crystalline.  It  is 
probable  also  that  there  is  a  second  triple  point 
corresponding  with  the  co-existence  of  the  solid  and 
both  liquid  modifications.  S.  I.  Levy. 


Geochemistry. 


Helium  in  New  Zealand.  C,  C.  Farr  and  M.  N* 
Rogers  (New  Zealand  J.  Sci.  Tech.,  1929,  10, 
300— 308) —Analyses  are  given  of  natural  gas  from 
a  large  number  of  sources  in  New  Zealand.  Helium 
is  an  almost  universal  constituent.  C,  W.  Gibby. 

Larnite  (calcium  orthosilicate,  a  new  mineral) 
and  associated  minerals  from  a  limestone 
contact-zone  in  Co.  Antrim.  C.  E.  Tilley  (Min. 
Mag.,  1929,  22,  77— 86).— At  the  contact  of  dolerite 
with  chalk  on  Scawt  Hill,  near  Larne,  the  finely 
granular  rock  shows  an  unusual  assemblage  of 
minerals,  including  spurrite  (2Ca2Si04,0aC03),  larnite 
(Ca2Si04),  merwinite  (3Ca0,Mg0,2Si02),  gehlenite, 
spinel,  and  ealeite.  Optical  data  are  given  for  each 
of  these.  The  larnite  is  readily  decomposed  with 
gelatinisation  by  weak  acids,  and  it  is  slowly  attacked 
hy  water  with  the  production  of  calcium  hydroxide. 
It  is  monoclinic  with  optical  characters  agreeing  with 
the  artificial  «-Ca2Si04.  When  the  larnite-roek  is 
heated  to  dull  redness  and  allowed  to  cool  it  falls  to 
powder,  due  to  the  inversion  to  y-Ca2Si04.  These 
contact-metamorphic  minerals  were  probably  formed 
at  a  high  temperature,  followed  by  rapid  cooling. 

L.  J.  Spencer. 

Renardite.  A.  Sohoep  (Bull.  Soc.  Frang.  Min., 
1928,  51,  247—252;  Chem.  Zentr.,  1929,  i,  374).— 
Renardite,  a  new  uranium  mineral  from  Ghinkolobwe, 
has  d  greater  than  4,  na  1*715,  n$  1736,  %  1*739 
1x0*003),  and  contains  :  insol.  (quartz)  2*11,  PbO 
12-26,  P2Os  STS,  Fe203+Al203+CoO  3*68,  Mo03 
0*74,  U03  64*82,  H20  8*74%,  corresponding  with  the 
formula  PbO ,4U 03,P20 5, 9H20 .  A.  A.  Elprhxie. 

Friedelitef  schallerite,  and  related  minerals. 
L  H.  Bauer  and  H.  Berman  (Amer.  Min.,  1928,  13, 
341— 348).— Chemical  analyses  and  physical  properties 
rerecorded.  Chemical  Abstracts. 

Dipyrite  and  associated  contact  minerals  from 
the  Franklin  mountains  of  Texas,  J.  T.  Lons- 
(Amer.  Min.,  1929, 14,  26 — 32). 

Larsenite,  calcium-larsenite,  and  associated 
Maerals  at  Franklin,  N.J.  C.  Palache,  L.  H. 
Biper,  and  H.  Berman  (Amer.  Min.,  1928, 13, 334— 
Larsenite,  H  3,  has  a:b:  e— 0*4339  : 1  ;  0*5234. 
Chemical  analyses  are  recorded. 

Chemical  Abstracts. 

Zircon  from  North  Burgess,  Ont.  0.  Palache 
H.  V.  Ellsworth  (Amer.  Min.,  1928,  13,  384 — 
391), — Zircon  has  a  :  c— 1  :  0*6429.  Heating  increases 
the  density  and  reduces  the  refractive  index.  A 
chemical  analysis  is  recorded. 

Chemical  Abstracts. 

Nature  and  origin  of  the  amphibole  asbestos 
Africa.  M.  A.  Peacock  (Amer.  Min.,  1928, 13, 


241 — 286). — Analyses  of  blue  erocidolite  correspond 
with  the  formula 

3H20,2Na20,6(Fe,Mg)0,2Fe203,17Si02 ;  amosite,  grey, 
is  an  orthorhombic  amphibole  with  ferrous  oxide  as 
the  dominant  base.  Optical  data  and  chemical 
analyses  are  recorded.  Chemical  Abstracts. 

U  r  anium /thorium  ratio  in  Monazites.  S. 
IiMOiti  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1929,  10,  229— 236).— The  fact  that  the  thorium/ 
uranium  ratio  in  some  uranium-rich  minerals  increases 
with  the  geological  age  of  the  specimen  has  led 
to  the  conclusion  that  the  parent  of  the  thorium 
disintegration  series  is  an  isotope  of  uranium  (thoro- 
uranium,  at.  no.  92).  An  attempt  has  been  made  to 
find  whether  an  analogous  relation  exists  in  monazite 
pebbles,  crystals,  and  sands  from  known  localities, 
i.e.,  in  uranium -poor  minerals.  Although  the  results 
do  not  conflict  with  the  theory  of  Riss  (Sitzungsber. 
Akad,  Wiss.  Wien,  1924,  133,  91),  they  are  not 
considered  sufficient  to  support  it  in  view  of  experi¬ 
mental  difficulties  and  the  lack  of  data.  No  note¬ 
worthy  connexion  has  been  found  between  the 
uranium  /thorium  ratio  and  the  amounts  of  thorium 
and  uranium  present.  This  ratio,  although  of  the 
same  order  of  magnitude  for  all  the  specimens 
analysed,  was  not  constant.  Determinations  of 
uranium  gravimetrically  and  by  the  radium  eman¬ 
ation  method  have  given  results  which  agree  within 
the  limits  of  experimental  error,  showing  that  in  the 
samples  used  no  detectable  amount  of  any  uranium 
isotope  outside  the  uranium-radium  series  was  present. 

P.  L.  Usher. 

Dyscrasite  and  the  silver-antimony  con¬ 
stitution  diagram,  G.  M.  Schwartz  (Amer.  Min., 
1928,  13,  495 — 503) . — Dyscrasite  is  considered  to 
have  the  formula  Ag3Sb,  a  known  compound  in  the 
system  silver-antimony.  The  origin  of  an  inter- 
growth,  as  found  in  ores  at  Cobalt,  Ont.,  is  discussed. 

Chemical  Abstracts. 

X-Ray  study  of  lateritic  rocks  and  of  sporo~ 
gelite.  W.  F.  de  Jong  (Z.  Krist.,  1928,  66,  303 — 
308 ;  Chem,  Zentr.,  1928,  ii,  2545). — A  scheme  for  the 
weathering  of  magmatic  rocks  is  based  on  X-ray 
studies  of  bauxite,  kaolinite,  diaspore,  felspar,  and 
hydrargillite,  and  of  desiccated  aluminium  hydroxide. 

A.  A.  Eldridge. 

Heating  curves  of  manganite.  N.  Kurnakoy 
and  V.  Cernych  (Zentr.  Min.  Geol.,  1928,  A,  359 — 
361 ;  Chem.  Zentr.,  1929,  ii,  2342). — Loss  of  water, 
without  loss  of  oxygen,  occurs  when  manganite, 
Mn203,H20,  is  heated  at  365 — 400°. 

A.  A.  Eld  ridge. 

Hydrotalcite  and  pyroanrite.  N.  Kurnakoy 
and  V.  Ceenych  (Zentr.  Min.  Geol.,  1928,  A,  353 — 
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359;  Chem.  Zentr.,  1928,  ii,  2341— 2342).— Hydro- 
talcite,  9Mg(0H)2,4Al(0H)3,8H20>  has  d  2-027— 2-210, 
H  2;  in  pyroaiirite,  d  2*049 — 2*083,  the  alumina  is 
replaced  by  iron.  Water  is  eliminated  from  limonite 
at  180°,  hydrargillite  at  240°,  brucite  at  410°,  diaspore 
(lydrotalcites)  at  540° ;  magnesium  carbonate  is 
decomposed  at  700°.  A.  A,  Eldridge. 

Formation  of  cupriferous  "Mack  earths/5 
Niari,  French  Congo.  R.  Burkhardt  (Arch.  Sci. 
phys.  nat.,  1929,  [vj,  11,  59 — 82). — Analyses  are 
given  of  sandstones,  limestones,  “  black  earths/'  and 
“  red  earths  ”  occurring  in  the  French  Congo.  The 
two  latter  contain  small  quantities  of  copper. 

C.  W.  Gibby. 

Constitution  of  the  augite  of  Monti  Rossi 
(Etna).  6.  G.  Cristaldi  and  G.  Columba  (Annali 
Chim.  Appl.,  1929,  19,  173 — 182). — Crystals  of 
this  augite  contain  (1)  nitrides  and  yield,  on  the 
average,  0*1493%  of  ammonia  on  hydrolysis,  and 
(2)  a  magnetic  ilmenite,  d  4*32,  with  the  ratio 
FeTi03  :  Fe203  nearly  1 .  The  residual  portion  of  the 
augitic  mass  has  a  composition  differing  appreciably 
from  those  published  and  may  be  regarded  as  con¬ 
taining  diopside-hedenbergite  89*93,  spinels  5*42,  and 
pseudo-giadeite  4*65%.  T.  H.  Pope. 

[Gudmudite,  plumboferrite,  hsematophanite, 
and  jacobsite.]  K.  Johansson  (Z.  Krist.,  1928, 
88,  87—118 ;  Chem.  Zentr.,  1928,  ii,  2449). — Gudmud¬ 
ite,  FeSbS,  from  Gudmunstorp,  near  Sala,  silver-white 
to  steel-grey,  H  6,  contained  Fe  26*83,  Sb  57*76, 
S  15*41%;  a  :  b  :  c=0*6729  :  1  :  1*1868,  rhombic. 
Plumboferrite,  d  6*07,  from  J akobsberg  contained 
PbO  33*03,  FeO  0*71,  MnO  1*41,  CaO  040,  MgO  0*34, 
K20  0*13,  Na20  0*17,  Fe203  63*01,  Sb203  0*25, 
FeTi03  0*15,  insol.  0*15%,  corresponding  with  the 
formula  (Pb,  etc.)0,2Fe203;  hexagonal,  a :  c — 
1  :  3*9719.  The  unit  cell,  a=  11*82,  e=47*14  A,, 
contains  42  mols.  Hcematophanite ,  d  7*70,  occurring 
with  plumboferrite,  contained  PbO  73*26,  FeO  0*22, 
MnO  0*29,  CaO  0*26,  MgO  0*06,  K>0  0*17,  Na20 
0*38,  Fe203  22*01,  FeTi03  0*20,  Cl  247,  H20  0*73, 
insol.  0*42%,  corresponding  with  the  formula 
Pb(Cl,0H)2,4Pb0,2Fe203  ;  tetragonal  -  hoi  oliedral , 
c  :  a=l*95  : 1 ;  the  unit  cell,  a=7*801,  c—15-23  A,, 
contains  3  mols.  Jacobsite,  H  6,  d  4*76,  from 
Jakobsberg,  Wermland,  contained  MgO  9*26,  MnO 
13*94,  FeO  2*49, 2*57, FeTiO30*17,Fe2O3  73*98%,  corre¬ 
sponding  with  the  formula  MgFe204,(Mn,Fe)Fe204 ; 
cubic,  a=8*42  A.,  the  unit  cell  containing  4  mols. ; 


space-group  04.  Analyses  of  a  disintegration  product 
of  jacobsite,  and  of  a  yellowish -green  garnet  are 
given.  A.  A.  Eldridge, 

Occurrence  of  germanium  in  topaz,  J. 
P apish  (Science,  1928,  68,  350 — 351). — Germanium 
was  detected  in  all  the  specimens  of  eassiterite  and 
topaz  examined.  Chemical  Abstracts. 

Norbergite  from  Franklin,  N.  J.  E.  S.  Larsen, 

L.  H.  Bauer,  and  H.  Berman  (Amer.  Min.,  1928, 
13,  349 — 353). — Norbergite  is  orthorhombic ;  optical 
properties,  and  an  analysis  of  a  specimen,  d  3*20, 
H  5*5,  are  recorded.  Chemical  Abstracts. 

Hurnite  group,  E.  S.  Larsen  (Amer.  Min.,  1928, 
13,  354 — 359). — Chemical  and  optical  data  are 
recorded.  Chemical  Abstracts. 

Formula  of  glauconite.  A.  F.  Hallimokd 
(Amer.  Min.,  1928,  13,  589 — 590). — A  discussion. 

Chemical  Abstracts. 

Chemistry,  optics,  and  genesis  of  the  bastings- 
ite  group  of  amphiboles.  M.  Billings  (Amer. 
Min.,  1928,  13,  287—296). 

"  Bauxite  ”  from  Kashmir.  T.  V.  M.  Rao 
(Min.  Mag.,  1929,  22,  87 — 91). — Six  analyses  of 
material  from  the  “  bauxite  ”  deposits  of  Jammu  in 
Kashmir  show  the  extreme  values  :  A1Q03  61*70— 
80*74,  H20  12*15—14*99,  Si02  0*84—14*07,  Ti02 
248—4*36,  Fe203  0*75 — 3*56,  with  small  amounts  of 
alkalis,  lime,  magnesia,  and  carbon.  The  material  is 
hard  enough  to  scratch  glass  and  has  an  average 
density  of  3*2.  Under  the  microscope  it  is  very 
dense  and  opaque,  and  although  some  diaspore  was 
detected  optically,  the  bulk  of  the  material  is  thought 
to  be  the  monohydrate  (A1203,H20)  called  bceiimite 
(A.,  1927,  748).  L.  J.  Spences. 

Petrology  of  the  Whin  sill.  S.  I.  Tomkeiev 
(Min.  Mag.,  1929,  22,  100— 120).— The  Whin  sill  of 
the  north  of  England  (A.,  1928,  1211),  although  very 
uniform  in  texture  and  in  chemical  and  mineralogieal 
composition  over  a  wide  area,  shows  at  times  some 
variations.  Descriptions  with  analyses  are  given  of 
a  coarse  gabbroid  type  occurring  as  bands  and  streaks 
in .  the  normal  dolerite,  of  a  coarse  rock  with  red 
granophyric  spots,  of  red  felsitic  veins,  and  of  spher¬ 
oidal  aplitic  inclusions.  The  coarsely  crystallised 
varieties  evidently  contained  more  volatile  consti¬ 
tuents,  and  it  is  suggested  that  they  represent  a 
“  wet  ”  differentiation  portion  of  the  magma  before 
injection  took  place  in  the  sill.  L.  J.  Spencer. 


Organic  Chemistry* 


Asymmetric  synthesis.  R.  Bousset  (Compt. 
rend.,  1929,  188,  1407 — 1410). — A  theoretical  dis¬ 
cussion  of  the  conditions  under  which  asymmetric 
synthesis  may  be  effected.  J.  W.  Baker. 

Electrosynthesis  of  hydrocarbons,  L.  Ber- 
mejo  and  L.  Blas. — See  this  vol,  775. 

Preparation  of  free  methyl  F.  Paneth  and 
W.  Hofeditz  (Ber.,  1929,  62,  [B],  1335—1347).— 
When  a  rapid  stream  of  hydrogen  or  nitrogen  charged 


with  lead  tetramethyl  is  passed  at  a  very  low  pressure 
through  a  heated  quartz  tube  a  mirror  of  lead  is 
obtained.  When  the  gaseous  products  of  the  decom¬ 
position  of  lead  tetramethyl  are  passed  over  such  a 
lead  mirror  at  a  suitable  distance  from  the  point  of 
decomposition,  the  mirror  disappears,  but  another 
mirror  is  produced  if  the  tube  is  heated  at  a  further 
point.  The  product  formed  by  the  action  of  the 
vapours  on  the  lead  mirror  can  be  condensed  in  a  tube 
cooled  in  liquid  air  and,  after  volatilisation,  can  be 
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decomposed  by  heat.  The  ability  of  the  vapours  to 
combine  with  lead  vanishes  very  rapidly,  but  it  is 
possible  by  suitably  heating  a  tube  containing  a  lead 
mirror  to  cause  the  appearance  and  disappearance  of 
the  mirrors  to  occur  at  a  distance  of  30  cm.  Attempts 
to  condense  the  vapour  by  liquid  air  are  accompanied 
by  complete  loss  of  activity.  The  “  solvent  ”  action 
of  the  vapours  on  their  own  lead  mirror  is  apparent, 
since  the  edge  of  the  latter  on  the  side  opposite  to  the 
flame  is  sharply  defined.  It  appears  therefore  that  the 
thermal  decomposition  of  lead  tetramethyl  results 
in  the  very  transitory  production  of  a  gaseous  material 
capable  of  converting  lead  into  a  substance  closely 
similar  to,  if  not  identical  with,  lead  tetramethyl. 
Insight  into  the  nature  of  the  agent  is  derived  from  the 
observation  that  it  transforms  an  antimony  mirror 
into  two  substances,  m.  p.  below  —20°  and  +13*5°, 
respectively,  and  a  zinc  mirror  into  zinc  dimethyl. 
Since  the  possible  decomposition  products  of  lead 
tetramethyl,  methane,  ethane,  ethylene,  and  acetylene 
are  inactive  towards  metallic  mirrors,  whether  cold  or 
heated,  the  phenomena  can  be  accounted  for  only  by 
regarding  the  aggressive  agent  as  the  free  methyl 
radical  which  has  a  short,  but  measurable,  life  period. 
Attempts  to  measure  the  latter  constant  are  based  on 
the  passage  of  lead  tetramethyl  vapour  under  constant 
conditions  tlixough  a  tube  heated  at  one  point  and 
observation  of  the  relationship  between  the  distance 
between  standard  antimony  mirrors  and  this  point  and 
the  time  required  for  the  complete  disappearance  of 
the  antimony  mirrors.  In  a  hydrogen  atmosphere  at 
2  mm.  pressure,  the  concentration  of  free  methyl  sinks 
to  its  half  value  in  approximately  CHIOS  sec.  and  free 
methyl  consequently  disappears  practically  completely 
in  CM  sec. 

The  formation  of  metallic  hydrides  by  the  action  of 
the  silent  discharge  in  mixtures  of  hydrogen  and 
Methane  is  probably  accompanied  to  a  greater  or  less 
extent  by  that  of  metallic  methyls,  and  the  latter 
substances  are  probably  necessary  intermediates  in  the 
production  of  the  hydrides  in  those  cases  in  which  the 
action  is  not  observed  without  the  presence  of  methane, 

H.  Wren. 

Action  of  sulphur  on  n-heptane  and  n-butane. 
R.  B.  Baker  and  E.  E.  Reid  (J.  Amer.  Chem,  Soc., 
W29,  51,  1566 — 1567}.- — n- Heptane  and  sulphur  at 
15fM*5G°  or  at  300—350°  give  a  very  small  yield  of  a 
%/tew,  (!)  C7H10S,  b.  p.  160—101°,  df  0-9221,  but 
no  mercaptans  or  sulphides.  n-Butane  and  sulphur 
at  335°  give  a  trace  of  thiophen  (of.  Friedmann,  A., 
i916,  i,  735).  H.  E.  F,  Notton. 

Isomeric  heptanes.  I.  Preparation  [with  R.  E, 
%ker].  n.  Properties,  4.  Edgar  and  6. 
WK50AEBT  (J.  Amer.  Chem.  Soc.,  1929,  51,  1483 — 
1540— 1550).— The  preparation  for  the  first  time 
01  considerable  quantities  of  the  pure  isomeric 
%  tines  is  described.  n-Hepfcane  (1),  b.  p.  984° 
M  b.  p,/760  mm.),  m.  p.  —90*5°,  is  obtained 
from  Jeffery  pine  oil  (Kremers,  A.,  1921,  i,  705). 
Nlethylhexane  (2),  b.  p.  90-0°,  m.  p.  —119*1°; 
a  7*methylhexane  (3),  b.  p.  91*8°;  y-ethylpentane 
W,  p.  93*3° ;  gS-dimethylpentane  (7),  b.  p.  80*8°, 
P>  —123*4°;  dl-Py-dimethylpentane  (6),  b.  p. 
and  Bpy-trimethylbutane  (9),  b.  p,  80-9°,  m.  p. 


—25*0°,  are  prepared  by  the  method  of  Chavanno 
{A.,  1919,  i,  380 ;  1922,  i,  417;  1924,  i,  1025).  The 
unsaturated  hydrocarbons  obtained  by  dehydrating 
(3j3-dimefchylpentan-y»ol  and  yy-dimethylpentan-p-ol 
both  yield  mixtures  of  heptanes  when  hydrogenated. 
j3 p -Dime thy Ipentane  (5),  b.  p.  78*9°,  m.  p.  —125*6°,  is 
obtained  conveniently,  but  in  small  yield,  from 
magnesium  ^-propyl  bromide  and  tert. -butyl  chloride 
in  presence  of  mercuric  chloride,  and  yy-dimethyl- 
pentane  (8),  b,  p.  86*0°,  m.  p.  —135*0°,  from  magnes¬ 
ium  ethyl  bromide,  ierL- amyl  chloride,  and  mercuric 
chloride .  The  properties  of  the  products  are  compared 
with  published  data. 

The  values  of  27  fundamental  and  derived  constants 
(some  taken  from  previous  papers;  cf,  Smyth  and 
Stoops,  A.,  1928,  935;  Stewart,  A.,  1928,  1079; 
Freyer  and  others,  this  voL,  637),  all  determined  on  the 
same  material,  are  given  for  each  of  the  above  iso- 
merides.  The  density,  refractive  index,  dielectric 
constant,  coefficient  of  expansion,  and  dispersion  and 
derived  constants  are  affected  by  changes  in  con¬ 
stitution  in  the  following  way.  The  values  for 
isomeridcs  containing  £ -methyl  groups  are  smaller,  And 
for  those  containing  y-  or  Py-substituents  greater,  than 
those  for  n-heptane.  With  two  or  more  substituents 
the  effect  is  additive.  The  order  of  increasing  magni¬ 
tude  of  these  constants  is,  therefore  :  5,  7,  2, 1,  3,  9,  8, 
6,  4.  On  the  other  hand,  constants  related  to  the 
internal  pressure,  e.g.,  surface  tension,  b.  p.,  a  (van  der 
Waals),  and  critical  solution  temperature  in  aniline, 
also,  less  regularly,  critical  temperature,  velocity  of 
sound,  adiabatic  and  isothermal  compressibilities, 
give  the  order  :  5,  7,  9,  2,  8, 3, 6, 1, 4.  The  two  orders 
differ  only  in  the  positions  of  n-heptane  and  ppy-tri- 
methylbutane.  The  critical  pressures  and  viscosities 
show  no  relation  to  other  properties.  The  X-ray 
diffraction  results  are  discussed.  Available  data  for 
the  hexanes,  octanes,  nonanes,  and  decanes  are 
tabulated.  In  general,  these  show  the  same  relation¬ 
ships  between  structure  and  physical  properties  as  do 
the  heptanes.  The  results  should  be  of  value  in  the 
identification  of  new  paraffin  hydrocarbons. 

H.  E.  F.  Notton. 

Determination  of  imsatnration  with  potassium 
bromide-bromate  mixture.  F.  Cortese  (Rec. 
trav.  chirm,  1929,  48,  564 — 567). — Francis'  method 
(B.,  1926,  811)  for  the  determination  of  unsaturation 
by  titration  with  a  potassium  bromide-bromate 
mixture  is  found  to  be  trustworthy  for  aliphatic 
olefines  and  diolefines  whether  these  contain  conjug¬ 
ated  linkings  or  not,  but  is  not  trustworthy  for  certain 
ring  structures  and  for  substances  of  unknown 
constitution.  Thus  the  values  so  obtained  for 
furan  and  a  phenylbutadiene  polymeride  were  only 
half  the  true  values.  J.  W.  Baker. 

Unsaponifiable  matter  from  oils  of  elasmo- 
branch  fish,  V.  Constitution  of  squalene  as 
deduced  from  its  degradation  products.  I.  M. 
Hexlrron,  W.  M.  Owens,  and  I.  A.  Simpson  (J.C.S., 
1929,  873 — 883). — The  conclusions  of  Andre  and 
Canal  (B.,  1927,  416)  that  squalene  is  not  a  single 
substance  or  a  dihydro triterpene  arc  contested. 
Under  all  methods  of  attack  squalene  gives  decom¬ 
position  products  typical  of  those  expected  from  a 
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tritcrpene  hydrocarbon.  Xo  definite  evidence  of  the 
existence  of  any  -single  monoterpene  in  the  fraction 
obtained  by  distillation  of  squalene  at  300 — 350  mm. 
in  a  current  of  nitrogen  can  be  obtained,  only  constant¬ 
boiling  mixtures  of  mono-  and  di-hvdromonoterpenes 
being  produced.  Repetition  of  the  hot-wire  de¬ 
composition  (Chapman.  JT.C.S.,  1923.  123,  709)  has 
failed  to  confirm  the  existence  of  heparene.  A0H„. 
although  a  squalene  fraction,  b.  p.  60 — 100  ;20  mm,, 
when  heated  with  99%  fonnic  acid,  gives  a  liquid,  b.  p. 
125 — 130°/3  mm.,  d ^  0*9098,  n|J  1-499S,  probably  a 
diterpene  (diruyreene  ?). 

Majima  and  Kubota's  ozonolysis  experiments  (A., 
1923,  i,  1,  174)  are  mainly  confirmed:  their  two 
unidentified  substances,  in.  p.  105°  and  136”,  are 
hevulaldehyde  peroxide  and  methylheptenone  peroxide, 
respectively. 

Oxidation  of  squalene  in  acetone  solution  at  the 
ordinary  temperature  by  solid  potassium  permangan¬ 
ate  has  led  to  the  isolation  of  succinic  acid,  mefchyl- 
heptenone,  and  dihydro-^-ionone ;  this  proves  the 
presence  in  squalene  of  the  carbon  skeleton  : 
C-C(C):C»C-C*C(C):C*C-C*C(C):.  Treatment  of  squal¬ 
ene  with  chromyl  chloride  leads  chiefly  to  the  pro¬ 
duction  of  resins,  but  some  formaldehyde,  acet¬ 
aldehyde,  and  succinic  acid  can  be  isolated. 

Squalenes  obtained  from  Cenirophorus  granulosus  or 
from  Scymnorhin'us  lichia  in  ethereal  solution,  by  bro- 
mination  at  —25°,  give  a  crude  squalene  dodeca- 
bromide  resolvable  into  two  dodeca b romides,  m.  p.  19S° 
and  178°,  insoluble  and  soluble,  respectively,  in  ethyl 
acetate;  the  first  and  more  stable  dodecabromide 
definitely  has  the  formula  C30H50Br12.  It  is  con¬ 
cluded  that  squalene  exists  as  an  isomeric  mixture  of 
dihydrotriterpenes  to  which  the  formulae 
CMe2:CH-CH2-[CH2*CMe:CH-CH2]4*CH2-CMe:CHMe 
and 

CMe2:CH-CH2-[CHo-C(:CH2)-CH2-CH,VCH<,“CMe: 
CHMe  are  given.  ~  R.  J.  W.  Le  Fevre. 

Unsaponifiable  matter  from  oils  of  elasmo- 
branch  fish.  VI.  Constitution  of  squalene  as 
deduced  from  a  study  of  the  de  eahy  dr  os  qualenes . 
I.  M.  Heilbron  and  A.  Thompson  (J.C.S.,  1929,  883 — 
892). — Squalene  is  treated  with  hydrogen  in  the 
presence  of  nickel  catalyst  until  5  mols.  are  absorbed. 
The  hydrogenation  is  selective,  isomeric  decahydro- 
squalenes  being  formed  accompanied  by  about  25% 
of  dodecahydrosqualene  (squalane)  :  evidently  pro¬ 
ducts  hydrogenated  to  a  lower  degree  than  deca- 
hydrosqualene  are  also  formed .  The  mixed  hydrosqual- 
enes,  b.  p.  227 — 230°/3  mm.,  were  ozonised  in  chloro¬ 
form  solution ;  the  ozonide  had  d<  1 .  Decomposition 
of  the  ozonide  by  boiling  water  in  an  atmosphere  of 
nitrogen  leads  to  the  following  products  :  (1)  neutral, 
methyl  isohexyl  ketone  (semicar  bazone,  m.  p.  149 — 
150°),  hexahydro-^-ionone,  a  ketone,  C1DH380,  prob¬ 
ably  yri\4rimeihylkezadecan-o-o?ie,  b.  p.  136—139°/ 
T5  mm.,  T4461  ( semicarbazone ,  m.  p,  71*5 — 73*5°), 
and  a  ketone,  C^H^O,  probably  yiqkodeirameihyl- 
eicosan-z-one,  b.  p.  195 — 205°/3  mm.,  mixed  with 
squalene ;  (2)  acid,  y-methyl-n-valeric  acid,  BQ-di- 
meihylnonoic  acid,  b.  p.  105 — 10S°/3  mm,  (amide,  m.  p. 
SO — 81°)  (also  obtained  from  synthetic  hexahydro- 
^-ionone  by  the  action  of  chromic  acid  in  acetic  acid 


solution)  and  an  ClTH340*.  probably  yrfh4rh 

mrihyUeimdeeoie  acid*  b.  p.  182 — 192°/5  rmu'.  In 
some  experiments  ^dimrJhylmmaldrhym  (?)  {semi- 
oadxizom,  m.  p.  115 — 116°)  can  ho  isolated. 

In  connexion  with  the  identity  of  the  ketone 
CwHssO  (above)  farnesol  was  hydrogenated  at  100c 
by  hydrogen  in  the  presence  of  nickel  on  charcoal ;  the 
hextih i/drofiirncsoh  b,  p.  125 — 12SV3  mm.,  d*  0*8361, 
n\\  1*4469.  obtained  is  converted  successively  into 
hexitht/drofamesyl  bromide,  b.  p,  122^/4  mm,,  df  1*001, 
«if  1*4605,  ethyl  heemhydrofa  rn  b.  p. 

175 — 178°/ 3  mm.,  tfj*  0*9014.  1*4484,  and 

m ethyl ^pentadcca non^  b.  p.  142 — !43°/3  mm., 
0*8403,  1*4435  (sem  icartxizom\  an  p.  70 — 70*5°). 

It  is  concluded  that  in  addition  to  the  structures 
I  and  II  given  (preceding  abstract),  squalene  exists  in 
a  third  isomeric  form, 

CMcdCH'CH.*OH^are-[CH.],*CH:aieqOHdo<S: 

CMe*[CH2]2*CH:GMe*[CH2]3*c5fe:CHMe.  The 
dition  of  hydrogen  to  the  squalene  molecule  probably 
proceeds  from  the  terminal  grouping  CSleTCHMe 
common  to  the  three  forms.  R.  J.  W.  Lb  F&yee, 

Hepta-ad-di-inene  and  nona-aO-di-inene.  Les- 
pieau  and  Journaud  (Compt.  rend.,  1929. 1SS.  1410— 
1411),— The  action  of  the  magnesium  compound  of 
(3<bdibromo-A°-butene  on  epidibromohydrin  yields 
pv-dibromo-Aa£-heptadi-inene  mixed  with  its  higher 
homologue.  Separation  is  difficult,  so  that  on  con¬ 
version  into  the  diacetylene  a  mixture  of  C:  and  Cs 
hydrocarbons  is  obtained.  Eeptadi4ncm\ 
CH:[CH2]n-C:CH  (n= 3),  b,  p.  111*5— 112*5°, 
0*8164,  T451,  and  ?ionadi-inene  (r— 5),  b.  p,  55— 

55*5°/13  mm.,  in.  p.  —21°,  d22  0-S159,  1452,  are 

readily  obtained  by  the  action  of  monosodioaceiyJene 
on,  respectively,  tri-  and  penta-methylene  bromide, 
the  reaction  proceeding  smoothly  under  ordinary 
pressure  (cf,  Lebeau  and  Picon,  A.,  1913.  i,  43$)- 
With  alcoholic  silver  nitrate  these  diacetylenes  yield 
disilver  derivatives  (each  combined  with  -Aii^Ch) 
which  react  with  iodine  to  yield  the  htxmolldcs 
(ClglCI^CILjb,  m.  p.  75*5—76*5°  and  107—108% 
respectively.  J.  W.  Baker 

Characteristic  reaction  of  primary  oci*»n litro- 
compounds.  H.  Wieland  and  Z.  Kitasato  (Ber., 
1929,  62,  [13],  1250 — 1253) . — Methazonie  acid  in 
anhydrous  pyridine  is  converted  by  benzoyl  chloride 
at  — 15°  to  —5°  into  d ibenzoylchloroglyoxi me, 
ORz'NICH'CCKX’OBz,  m.  p.  165°,  the  constitution  of 
which  is  established  by  its  formation  from  anib 
ehloroglyoxirae,  whereas  amphi  -  chloroglyoxune 
affords  a  chlorinated  dibenzoyl  derivative,  m.  p.  165 , 
which  depresses  the  m,  p.  of  the  compound  from 
methazonie  acid.  Under  similar  conditions, 
phenylnitromethane  gives  the  chloride  of  benzoylben> 
hydroxamic  acid,  m.  p.  109°,  prepared  also  from  benz- 
hydroxamyl  chloride.  Secondary  aci-nitro-derivatives 
do  not  appear  to  undergo  this  change  but  to  be 
normally  benzoylated.  H,  Wren* 

Methyl  alcohol  from  hydrogen  and  carbon 
monoxide.  II,  Dimethyl  ether.  R.  L.  Brows 
and  A.  E.  Galloway. — See  B.,  1929,  426. 

Rapid  dehydration  of  alcohol  using  barium 
oxide  and  metallic  calcium.  G.  F.  Smith. — See 
B.,  1929,  449. 
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Configuration  of  peni&erythritol.  III-  J. 
BoiasKJwr  and  B.  B.  a  Felix  (Ber.,  1929,  62,  [£], 
1316—1318;  cf.-  A.,  1928,  616,  1213). — In,  reply  to 
Kermer  (this  voL,  171)  and  Semenzov  (ibid*,  538), 
#ho  have  pointed  out*  that  a  pyramidal  arrangement 
of  the  groups  in  pentaerythritol  is  not  incompatible 
with  an  asymmetric  configuration,  it  is  maintained 
that  such  molecules  would  only  with  difficulty  retain 
their  unsymmetrfeal  nature  in  solution  and  would 
pm  hy  oscillation  through  symmetrical  phases  which 
would  render  impossible  fission  into  optical  antipodes. 
Until  evidence  of  cfa-tm m-momerhm  of  the  acetals 
m  forthcoming  the  optical  resolution  is  regarded  as 
establishing  the  tetrahedral  configuration. 

Ammoacetaldehyde  diethylacetal  is  condensed  with 
pent&erythritol  by  hydrogen  chloride  in  absolute 
alcohol  to  the  compmnrh 
bl  p ,62—64*,  and 

m„p,  124°,  The  former  compound  is  resolved  by  malic 
arid  into-  the  I -bast,  m„p,  66—' 707  [xg  —0-43"  in  water, 
'and  ffi.  p.  72—74°,  [xj°  -4005°  in  water. 

Camphor  does  not  react  in  the  usual  manner  with 
pentaerythritol,  whereas  Its  dlethylacetal  gives  the 
immph&racztalf  m.  p,  156°,  [xJS-  —29-3°  m  chloroform, 
md  M&twmmpkar acetal,  m.  p,  135°,  —18*6°  In 

I  chloroform-  Indications  of  the  existence  of  iso- 
merides  are  not  obtained. 

p-Cresol  m  hydrogenated  under  pressure  in  presence 
of  nickel  to  4~methylcyrifohexanol,  which  is  trans¬ 
formed  by  phosphorus  tribromide  into  the  corre¬ 
sponding  bromide,  b.  p.  55° /1 5  mm.  Successive 
treatment  with  magnesium  and  ethyl  orthoformate 
,  transforms  the  bromide  into  hexah ydro-p-tolv/ildehyde - 
dkthylacetal,  b  p.  1 10°/lo  mm.,  dm  0-8801,  %J>  1*4572, 

1  Mch  is  hydrolysed,  converted  into  the  aldehyde 
whum  hydrogen  sulphite  compound,  and  condensed 
with  formaldehyde  in  the  presence  of  potassium  hydr- 
oride  to  4 :  4rdihydrmp/melhyl-l-melhyleyclQhexane, 
k  P-  105°/O  mm.;  m.  p.  45°,  The  last-mentioned 
compound  condenses  with  pyruvic  acid  to  the  spiran, 
7  HaMeXl> H402I OMe *  CO,  E  t ,  b,  p.  82 — 89°/0  mm., 
^1*044  (1*049),  n%  1-4635  (1*4638) :  the  corresponding 
m.  p.  111°,  is  partly  resolved  into  its  optical 
antipodes  by  means  of  quinine.  H.  Wren. 

Trifluoro-alcohols.  II.  TrifLuoroisopropyl 
slcohoL  F.  Swabts  (Bull.  Soe,  chim,  Belg.,  1929, 
38s  99 — 109 :  cf.  A.,  1927,  1055). — Trill uoro isopropyl 
alcohol,  b,  p.  77*7°  (corr.)/754  mm.,  m.  p.  —52°, 
1*2799,  1*3172,  is  prepared  by  an  improved 

Method  of  catalytic  hydrogenation  of  trifluoroaeetone 
pressure.  The  alcohol  has  acidic  properties, 
bie  dissociation  constant  in  water  is  2  X  1(H  at  25°. 
il  £saets  with  potassium  carbonate  to  yield  the 
F^Mum  derivative.  No  ethvienic  compound  can  be 
0Wamed  from  the  alcohol  by  treatment  with  zinc 
fl&rfde,  oxalic  acid,  or  concentrated  sulphuric  acid. 
He  last  reagent  yields  triflaorolsoprapylsulphuric  acid, 
^ted  as  the  barium  salt  (4-2Ho0),  which  decom- 
when  kept  or  heated  to  give  the  alcohol,  barium 
opiate,  and  sulphuric  acid.  Hydrogen  bromide 
not  attack  the  alcohol.  The  action  of  phos- 
P^eras  tribromide  Yields  trifi  uorohopropylphosphorom 
C3H4F3OPBr2.  m.  p.  48°,  b.  p.  156—157°, 
^  1*988.  When  this  compound  is  treated  with 


bromine  (1  mol.)  and  the  product  distilled,  decom¬ 
position  takes  place  partly  with  the  formation  of 
trifluoroisopropyl  bromide,  b.  p.  49°,  d15  1*633.  The 
distillation  residue,  containing  the  phosphorous 
bromide  compound,  yields  when  treated  with  water 
trifi uoromcypropylpkospk oraus  acid,  isolated  as  the 
barium  salt.  Trifluaroisopropyl  acetate  has  b.  p. 
85*6775  mm,,  1-1823,  ng  1-3314.  The  allaphanate 
has  m,p,  159*7’'  (decomp.).  The  physical  properties 
of  trifluoro-aieohols  are  compared  and  discussed. 

B.  K.  Callow. 

Acetylene  oxides  and  a-lactones.  W,  Ma.de- 
lttno  and  M.  E,  Oberwegneb  (Naturwiss.,  1929. 17, 
430). — The  isolation  of  phenylaeefcylene  oxides,  and 
hydro xy-  and  alkyloxy-derivatives  of  these,  which  in 
the  enol  form  have  a-lactone  structures,  is  mentioned. 

S.  I.  Levy. 

cv/pp'-Tetrabromoethyl  ether  and  so-called 
“  tetrahromobutaldehyde.  * 1  H,  Herbert,  S.  Z. 
Ferry,  and  K.  A.  Taylor  (J.  Amer.  Chem.  Soc.,  1929, 
51,  1551 — 1555). — Vinyl  ether,  conveniently  prepared 
by  the  continued  action  of  pp'-dichloroethyl  ether  on 
strongly  heated  powdered  potassium  hydroxide,  gives 
with  bromine  in  chloroform  ax'  - ietrabromoethyl 
ether ,  m.  p.  63 — 65°.  This  is,  as  suggested  by 
Stepanov  (A.,  1927,  42 ;  cf.  A.,  1923,  i,  439),  identical 
with  the  compound  described  by  Freundler  (A.,  1907, 
i,  285)  as  te trabromob u t aldehyde .  With  ethylene 
glycol  at  100°  it  gives  S-bromoethylidene  ethylene 
ether  (57%  of  the  theoretical).  H.  E.  F.  Notion. 

Mechanism  of  organic  reactions.  I.  Wander™ 
lug  of  acyl  groups  in  glyceryl  esters.  H.  Hibbert 
and  N.  M.  Carter  (J.  Amer.  Chem.  Soc.,  1929,  51, 
1601 — 1613). — Reactions  of  glyceryl  esters  which  are 
accompanied  by  acyl  wandering  are  reviewed  (cf. 
Fairbourne  and  Cow’d rey,  this  vol.,  292).  Hydrolysis 
of  ay -henzylideneglyceryl  benzoate  (A.,  1928,  1213) 
with  aqueous  alcohol  containing  a  little  hydrochloric 
acid  and  p-nitrobenzoylation  of  the  oily  product  yields 
a  mixture  of  glyceryl  a-benzoate  p-p-nitrobenzoate  and 
glyceryl  a-benzoate  Py-di-p-nitrobenzoafce  (Bergmann, 
A.,  1921,  i,  444).  Similarly,  ay -henzylideneglyceryl 
p -nitrohenzoate,  m.  p.  156°,  xp -henzylideneglyceryl  p- 
nitrobenzoaie ,  m.  p.  90 — 91°,  and  ap-isopropylidene- 
glyceryl  p-nitro  benzoate  are  all  hydrolysed  by  dilute 
hydrochloric  acid  to  glyceryl  a-p-nitrobenzoate  ;  whilst 
ay  -  henzylideneglyceryl  p-bromobenzoate,  m.  p.  146°, 
afi-benzylideneglyceryl  p-brmnobenzoate,  m,  p.  72°, 
and  cc$-isoprop>ylideneglyceryl  p - hrmnobenzoaie,  m.  p. 
39 — 40°,  are  all  hydrolysed  to  glyceryl  a-p -bromo- 
benzoate,  m.  p.  70°.  These  results  illustrate  the 
tendency  of  p-acyl  groups  to  migrate  to  the  a-position 
in  reactions  involving  the  use  of  acids.  The  mechan¬ 
ism  of  the  change  is  discussed.  Conclusions  as  to  the 
constitution  of  polyhydroxy-derivatives,  based  on  the 
progressive  hydrolysis  of  their  acyl  derivatives  must, 
accordingly,  be  regarded  as  'untrustworthy.  The 
structure  of  glyceryl  ay-ditrityl  ether  (cf.  Helferich, 
A.,  1928,  44)  has  been  confirmed  by  the  hydrolysis  of 
its  methyl  ether ,  m.  p.  158*5°,  bv  hydrogen  bromide  in 
glacial  acetic  acid  at  0°  to  p~methyl  glyceryl  ether. 

H.  E.  F.  Notton. 

Reactions  in  liquid  hydrogen  sulphide.  VI. 
Reactions  with  organic  compounds.  R,  W. 
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Borgeson  and  J.  A.  Wilkinson  (J.  Amer.  Chem.  Soc., 
1929,  51,  1453—1456;  ef.  A.,  1928,  961).— Saturated 
aromatic  hydrocarbons  and  vaseline,  ethyl  ether, 
phenols,  saturated  monobasic  acids,  alkyl  and  aryl 
halides,  amides  (picramide  reacts  slowly)  and  alkyl- 
amines  are  all  soluble  and  non-reactive.  Amylene  and 
trimethylethylene  are  miscible  with  and  non-reactive 
towards  liquid  hydrogen  sulphide  unless  the  temper¬ 
ature  is  raised  to  about  18°,  when  an  unstable  white 
solid  separates  on  re-cooling  to  —77°.  The  odour  of  a 
mercaptan  is  produced  on  dissolution  of  unsaturated 
compounds.  Aldehydes  react  as  follows  :  R*CHO+ 
HoS— >R*CH(OH)‘SH — >B-CHS+H20,  the  water 
forming  white  crystals  of  H2S,xH20.  Sugars 
are  insoluble.  Grignard  reagents  react  vigorously, 
liberating  the  corresponding  hydrocarbon.  Alkyl- 
amines  react  to  form  unstable  viscid  liquids  or 
crystalline  solids.  Phenylhydrazine  yields  yellow 
crystals  of  NHPlrNH2>H0S.  Acyl  halides  react  as 
follows  :  (i)  R-COC1+HJS  — >  R-CO-SH+HC1; 

(ii)  R-CO-SH+HoS  — >  R-CS-SH+H20.  Dithio- 
acetic  acid  thioamhydride,  (CSMe)2S,  m.  p.  225°,  is 
obtained  by  dissolving  acetyl  chloride  or  bromide  in 
liquid  hydrogen  sulphide.  S.  K.  Tweedy. 

Formylmethanedisulphonic  and  bromoformyl- 
methanedisnlphonic  acids.  H.  J.  Backer  (Rec. 
trav.  chim.,  1929,  48,  571 — 576). — Formylmethane- 
disulphonic  acid  (I)  [silver  +H20  (cf.  Schroeter,  A., 
1898,  i,  614)  and  thallom  +H20,  salts]  is  best  prepared 
by  Rathke’s  method  (A,,  1872, 388),  when  it  is  obtained 
as  its  potassium  hydrogen  sulphite  derivative  (solubility, 
in  absence  of  air  at  25°,  2*12  g./lOO  g.  of  water). 
The  solubilities  of  the  potassium  +H20,  and  barium 
+4H20  (lit.  +2H20)  and  anhydrous,  salts  at  25°  are 
respectively  1*02,  0*3935,  and  0*3245  g./lOO  g.  of 
water.  Bromoformylmethanedisulphonic  acid  [potass¬ 
ium  +Ho0  (solubility,  8*92  g./lOO  g.  of  water  at  25°) 
and  barium  +2H20  salts]  is  obtained  by  bromination 
of  I,  its  potassium  hydrogen  sulphite  derivative,  or 
its  barium  salt  at  100°,  but  interaction  of  potassium 
bromoformylmethanedisulphonate  and  potassium 
hydrogen  sulphite  yields  only  the  hydrogen  sulphite 
derivative  of  I  in  accordance  with  the  equation 
C(CH:0)Br(S03K)0  +  2KHSOs + Ho0  =  KHSO,  .  .  . 
0HC*CH(S03K)2+KHS04+HBr.  "  J.  W.  Baker. 

Electrolysis  of  ammonium  acetate  and  am- 
monium  hexoate,  F.  Fighter  and  W.  Linden- 
AtAlER. — See  this  vol,,  775. 

TMocyanogen  value  of  fats.  H.  P.  Kaufman n 
[with  A.  Brocke], — See  B.,  1929,  441. 

Preparation  of  misatiirated  acids  and  esters. 
E.  Philippi  (Monatsh.,  1929,  51,  277 — 279).— Elaidic 
acid  and  its  ethyl  ester  are  best  obtained  (45%  yield) 
by  von  Farnsteiner’s  method  (A.,  1899,  ii,  705). 
Eth}!  pp  -dimethylacrylate,  b.  p.  61*5°/30  mm.}  is 
obtained  in  75%  yield  by  Weinig’s  method  (A.,  1895, 
i,  17)  from  ethyl  a-bromo^o valerate,  b.  p.  106—108°/ 
30  mm.  (Schleicher,  A.,  1892, 427).  Ethyl  Av-penteno- 
ate  is  obtained  from  allyl  alcohol  (Coffey  and  Ward, 
J.C.S.,  1921,  119,  1303)  through  allyl  bromide,  and 
ethyl  allylacetoacetate,  b.  p.  118— 121°/26— 33  mm. 
(Briihl,  A.,  1894,  ii,  433),  hydrolysis  of  the  latter  being 
best  accomplished  by  the  (slightly  modified)  method  of 


Zeidler  (A.,  1877,  iii,  437).  Vinylacetic  acid  is  obtained 
in  slightly  less  than  the  stated  yield  by  Bruylant’s 
method  (A.,  1924,  i,  1053)  using  allyl  chloride  in 
place  of  the  bromide  or  iodide.  Sorbic  acid  is  ob¬ 
tained  in  63%  yield  by  Doebner’s  method  (A.,  1900, 
i,  536)  if  the  starting  material  is  carefully  purified,  and 
A^-hexenoic  acid  is  best  obtained  bv  Fittig’s  method 
(A.,  1872,  486),  J.  W.  Baker. 

Action  of  ammonia  and  amines  on  the  esters 
of  unsaturated  acids.  E.  Philippi  and  E.  Galter 
[and,  in  part,  M.  Zorzi  and  E.  Bertel]  (Monatsh., 
1929,  51,  253 — 266 ;  cf.  Philippi  and  Spenner.  A., 
1915,  i,  222). — Interaction  of  unsaturated  esters  with 
ammonia,  mcthylamine,  and  piperidine  at  a  lower 
temperature  favours  amide  formation,  whilst  addition 
occurs  mainly  with  the  use  of  a  solvent  (alcohol  or 
water)  at  a  higher  temperature.  With  c$-un- 
saturated  acids  addition  is  the  main  reaction,  with 
py -acids  amide  formation  preponderates,  whilst 
yS-acids  in  general  show  very  little  tendency  to  react. 
Examples  of  the  following  types  of  possible  action  are 
given  :  (1)  simple  addition,  (2)  amide  formation, 

(3)  (1)  and  (2)  combined,  (4)  abnormal  reactions  such 
as  ring  formation  or  rearrangement  of  the  position 
of  the  double  linking,  (5)  no  action.  Thus  ethyl 
crotonate  and  anhydrous  ammonia  at  the  ordinary 
temperature  give  a  55%  yield  of  ethyl  p-amino- 
butyrate,  whilst  with  piperidine  a  60%  yield  of  dkyl 
$ -piper idhwbuty rate,  b.  p.  125°/15  mm.  (decomp,  into 
its  components  by  distillation  under  atmospheric 
pressure),  is  obtained.  Ethyl  acrylate  and  piperidine 
give  ethyl  p -p iper idinoprop io nate ,  b.  p.  104 — 100°/ 
12 — 13  mm.  (yield  87%).  Amide  formation  alone 
occurs  with  methyl  A^-hexenoate  and  ammonia, 
yielding  A P-hexenoamide,  m.  p.  75°,  and  with  ethyl 
phenylxsoerotonate,  whilst  methyl  sorbate  yields  only 
10%  of  the  amide  together  with  unidentified  products. 
With  anhydrous  methylamine  ethyl  crotonate  yields 
ethyl  p  -methylaminobutyrate  together  with  p-ffidJii/I* 
a m inobutyrmethylamide ,  b,  p.  146°/56  mm.,  whilst 
ethyl  Ax-pcntenoate  (allylacetate)  yields  only  a  trace 
of  the  acid  amide,  most  of  the  ester  being  recovered 
unchanged.  Rearrangem ent  occurs  when  ethyl  pp-di* 
methylacrylate  reacts  with  ammonia  or  methylamine, 
the  products  being,  respectively,  ethyl  p-amino-  and 
$-methylamino-i&ovalerate,  b.  p.  71*5 — 72°/ll  mm., 
accompanied  in  the  latter  case  by  ^-methylanuno- 
iso mlermethylamide,  h.  p.  138 — 140°/15  mm. 
action  occurs  between  ammonia  (or  methylamine)  and 
ethyl  oleate,  elaidate,  and  a-ethylacrylate,  or  between 
piperidine  and  ethyl  P3-dimethvlaervlate. 

J.  W.  Bakes. 

Esters  of  butenoic  acids.  P.  Bkuylants  (Bull- 
Soc.  chim.  Belg.,  1929,  38,  133—143 :  cf.  A.,  1928, 
401,  and  Auwers,  A.,  1923,  i,  746).— Ethyl  vinyl¬ 
acetate,  b.  p.  124*0 — 124*2°/755  mm.,  df  0*91224, 
?ifl  1  *41054,  is  best  prepared  by  esterification  of  the  acid,^ 
using  sulphuric  acid.  Esterification  of  the  nitrile  by 
alcohol  and  sulphuric  acid  yields  a  product  containing 
ethyl  crotonate  and  unchanged  nitrile.  The  product 
obtained  from  Py-dibromobutyronitrile  by  esterific¬ 
ation  and  treatment  with  zinc  contains  unchanged 
nitrile.  Ethyl  vinylacetate  is  isomerised  completely 
to  ethyl  crotonate  by  boiling  with  sodium  phenoxide. 
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Ethyl  crotonate,  b.  p.  130*6 — -136*8°/749  mm.,  df 
0*91752,  nf  142524,  is  best  obtained  by  esterification 
of  the  acid.  Dehydration  of  ethyl  p  -hydroxy butyrate 
in  chloroform  solution  by  phosphoric  oxide  yields  ethyl 
crotonate  accompanied  by  ethyl  vinylacetate.  Ethyl 
isocrotonate,  b,  p.  125*5 — 126°/749  mm.,  df  0*91820, 
n!g  142423,  is  prepared  by  treatment  of  pure  sodium 
wocrotonate  in  alcohol  with  ethyl  iodide.  Ethyl 
methylacrylate,  b.  p.  1184 — 118*6°/753  mm.,  df 
0-91063,  ri**  1*41472,  may  be  obtained  either  from  ethyl 
p-cbloroisobutyrate  by  interaction  with  pyridine  in 
presence  of  a  little  sodium  iodide,  followed  by  dry 
distillation,  or  from  ethyl  a-bromo ^obutyr ate  by 
interaction  with  diethylaniline.  cycfoPropanecarb- 
oxylic  acid  has  df  1*0885,  nf>  1*43901.  The  nitrile  has 
df  0*8946,  1*42293.  The  ethyl  ester  has  b.  p. 

132*4 — 132*6°/750  mm,,  df  0*96078,  rif  141902. 

R.  K.  Callow, 

Highly  unsaturated  acids  of  sardine  oil. 
I  New  acid?  016H2GO2,  and  the  highly  tin- 
saturated  C18~aGids,  Y. toyama  and  T.  Tsuchiya 
(Bull.  Chem.  Soc.  Japan,  1929,  4,  83— *91). — The 
highly  unsaturated  acids  from  Japanese  sardine  oil 
were  separated  by  the  method  already  described  (A., 
1925,  i,  1129;  B,,  1927,  83)  and  converted  into  the 
methyl  esters ;  by  distillation  of  the  product  in  a 
vacuum,  a  lower  fraction,  b.  p.  215°/15  mm.,  was 
obtained  together  with  a  higher  fraction  [saponific¬ 
ation  value,  198*8;  iodine  value  (Rosenmund  and 
Kuhnhenn)  179*6°,  1*4628]  containing  considerable 

quantities  of  admixed  esters  of  a  low  degree  of  un¬ 
saturation.  Bromination  of  the  lower-boiling  ester 
fraction  affords  an  ether-insoluble  bromide,  m.  p. 
220°  (decomp.),  separated  by  benzene  into  a  soluble 
fraction  (A)  (Br=66*52%,  sinters  165°,  m.  p.  198°)  and 
an  insoluble  fraction  (B)  [Br— 69*25%,  darkens  above 
200°,  m.  p.  240°  (decomp.)]. 

By  treatment  with  zinc  and  glacial  acetic  acid  for 
5  lirs.  at  100°  in  an  atmosphere  of  carbon  dioxide, 
A  gives  a  74%  yield  of  esters,  from  which  two  fractions 
(E  and  3?)  are  obtained  by  distillation ;  E  consists 
essentially  of  methyl  hiragonale ,  C17H2802,  b.  p.  180— 
190°/lo  mm.,  df  0*9160,  nf  1-4792,  giving  an  ether- 
insoluble  bromide ,  C17H2802Br8,  m.  p  J80°  (yield  57%), 
and  affording  by  hydrolysis  hiragonic  add ,  C16H^602> 
0*9324,  wg  1-4876,  which  by  bromination  gives  a 
57%  yield  of  a  bromide,  C16H2602Bre,  m.  p.  190°.  By 
hydrogenation  hiragonic  acid  yields  palmitic  acid 
accompanied  by  small  quantities  of  acids  with  more 
than  16  C-atoms.  Fraction  F  contains  a  methyl 
CigH3202,  b.  p.  205— 215°/15  mm.,  df  0*9168, 
nl  14856,  giving  a  49%  yield  of  a  bromide ,  C19H39OJBr6 
wC19H3202Br8,  m.  p.  215°  (decomp.),  and  affording  by 
hydrolysis  a  product  consisting  mainly  of  an  add, 
d\  0-9329,  ?if  1*4935,  giving  a  49%  yield  of  a 
^ia®30^2®r6  or  C18H30O2Br8,  m.  p.  215 
Womp,).  Hydrogenation  affords  mainly  stearic 
accompanied  by  small  quantities  of  C16-  and 
1 20-tods. 

%  debromination  with  zinc  and  glacial  acetic  acid, 
"gives  a  76%  yield  of  a  product  from  which,  after  re- 
^°val  of  unsaponifiable  matter,  distillation  furnishes 
hwo  fractions  (G),b.p.  205— 2 lo°/15  mm . ,  and  (H),  b .  p. 
45—230cyi5  ram. ;  G  appears  to  consist  of  a  mixture 
of  methyl  esters,  CI9E30O2  and  C19H3202,  in  which  the 


former  predominates,  df  0*9172,  nf  1*4862,  giving 
a  bromide ,  Ci9H30O2Brg,  m.  p.  215°  (decomp.),  and 
affording  by  hydrolysis  a  mixture  of  acids,  c18h„8o, 
and  C18H30O2,  df  0*9332,  nf  1*4942.  The  acid 
C18H2g02  predominates,  and  bromination  affords  a 
bromide,  C18H2802Br8,  m.  p.  220°  (decomp.);  hydro¬ 
genation  yields  stearic  acid  with  small  quantities  of 
C16-acids.  Fraction  H  was  not  examined  further. 

C.  W.  Shoppee. 

IwasM  (sardine)  acid.  M.  Tsujoioto  (Bulk 
Inst.  Tokyo  Ind.  Res.  Lab.,  1928,  23,  No.  3, 1—23).— 
For  the  acid,  C22H3402,  df  0*9410,  n1G  1*5057,  iodine 
value  (bromopyridine  method)  388*8,  the  following 
alternative  formulas  are  deduced  from  ozonisation 
experiments 

(i)  CHEt[:CH-[CH2]o-CH]3:CH-CH9<JH:CH*[CH2]o- 
C02H,  (ii)  CHEt[:CH*[CHo]2-CH]JCH*CH2-CH:CH' 
ch*[ch2]2*gh:gh*[oh2]2*co2h. 

Chemical  Abstracts. 

Lactic  acid  tests.  H.  V.  Arny  and  M.  C.  Dimler 
(J.  Amer.  Pharm.  Assoc.,  1929,  18,  459 — 462). — 
From  an  examination  of  published  tests  for  the 
determination  of  lactic  acid  in  presence  of  other 
organic  acids  the  most  satisfactory  was  found  to  be  a 
combination  of  extraction  with  ethyl  acetate  (Ohlsson, 
A.,  1916,  ii,  542)  and  the  resorcinol  test  of  Brauer 
(A,,  1920,  ii,  517).  E.  BL  Sharples. 

Active  molecule  of  oxalic  acid.  F.  Ober- 
hauser  and  J.  Schormuller  (Annalen,  1929,  470, 
111—128;  cf.  Oberhauser  and  Hensinger,  A.,  1928, 
505;  Tschitsehibabin,  this  vol.,  48). — A  qualitative 
test  for  manganese,  sensitive  for  0*1  mg.  of  manganese 
per  litre  consists  of  treating  a  manganese  salt  with 
hydrogen  peroxide,  mercuric  chloride,  and  oxalic  acid, 
when  precipitation  of  mercurous  chloride  occurs. 
Activation  of  oxalic  acid  may  be  carried  out  by  treating 
the  anhydrous  acid  with  potassium  permanganate  in 
acetone,  showing  that  the  nature  of  the  solvent  is  of 
little  importance.  Prolonged  exposure  of  a  mixture  of 
a  ferrous  salt,  oxalic  acid,  and  mercuric  chloride  to  air 
causes  a  separation  of  mercurous  chloride.  Oxygen 
facilitates  the  change,  whilst  an  inert  gas  prohibits  it. 
A  convenient  method  for  the  preparation  of  activated 
oxalic  acid  consists  in  treating  the  acid  with  hydrogen 
peroxide  in  presence  of  a  small  amount  of  a  ferrous  salt 
(ferric  salts  have  no  effect).  The  reduction  of  mercuric 
chloride  by  such  a  mixture  has  been  studied  in  detail, 
and  it  is  found  that  1  g.-atom  of  ferrous  iron  causes 
precipitation  of  100 — 500  mols.  of  mercurous  chloride. 
No  stoicheiometrical  relationship  exists  between  the 
ferrous  iron  and  (or)  hydrogen  peroxide,  and  the 
activated  oxalic  acid.  The  order  of  addition  of  the 
reagents  is  important :  no  precipitation  of  mercurous 
chloride  occurs  when  the  ferrous  salt  is  added  to  the 
mixture.  No  formic  acid  is  formed  during  the  activ¬ 
ation  (cf.  Krauss  and  Bruchhaus,  this  vol.,  541),  and 
the  activated  oxalic  acid  is  the  stronger  reducing 
agent.  The  active  acid  is  also  produced  during  the 
anodic  oxidation  of  oxalic  acid,  by  the  action  of 
nitrites,  and  by  ammonium  or  potassium  persulphates. 
In  this  last  case  activation  is  presumably  due  to  Caro’s 
acid,  since  hydrogen  peroxide  and  sulphates  have  no 
action.  When  a  mixture  of  oxalic  acid  and  ammonium 
oxalate  is  heated  no  activation  occurs,  but  exposure  of 
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such  a  solution  to  a  mercury-quartz  arc  lamp  gives  an 
active  product.  The  activated  acid  loses  its  activity 
when  heated  for  a  short  time,  and  addition  of  mercuric 
chloride  to  an  activated  solution  shows  that  the  activ¬ 
ity  is  less  than  that  of  a  solution  previously  treated 
with  the  chloride.  Attempts  to  isolate  the  active  acid 
were  negative,  and  the  absorption  spectra  of  ordinary 
and  active  oxalic  acids  are  identical.  The  reduction 
of  mercuric  chloride  is  considered  to  be  a  chain  re¬ 
action.  The  constitution  of  the  active  acid  is  dis¬ 
cussed  briefly.  H.  Burton. 

Mechanism  of  the  cleavage  of  ethyl  a§~dibromo- 
adipate  by  secondary  amines.  New  synthesis 
of  ci/clobutane  derivatives.  R.  C.  Fuson  and 
T.  Y.  Kao  (J.  Amer.  Chem.  Soc.,  1929,  51,  1536— 
1539). — Evidence  in  favour  of  the  mechanism  proposed 
for  this  reaction  (A.,  1928,  738;  this  vol.,  425)  is 
afforded  by  the  formation  of  ethyl  l-cyanocyclo- 
buianeA  :  2-dicarboxylate,  b.  p.  152 — 154°/9  mm., 
1*1103,  nf  1*4519,  from  ethyl  ms-aS-dibromoadipate 
and  sodium  cyanide  in  boiling  absolute  alcohol.  This 
yields,  after  hydrolysis,  decarboxylation,  and  treat¬ 
ment  with  hydrochloric  acid  at  190°,  trans-cyclo- 
butane-1  : 2-dicarboxylic  acid  (Perkin,  J.C.S.,  1894, 
65,  580).  H.  E.  F.  Notton. 

Stereochemistry  of  the  glutaconic  acids. 

l.  R.  Malachowski  (Ber.,  1929,  62,  [B\  1323—1326). 
— trans- Glutaconic  acid  is  converted  by  boiling  acetic 
anhydride  into  the  hydroxyanhydride,  which  is 
gradually  added  to  water  at  10—12° ;  as  soon  as  the 
solution  ceases  to  give  a  green  colour  with  ferric 
chloride,  it  is  evaporated  as  rapidly  as  possible  under 
greatly  diminished  pressure  at  the  ordinary  temper¬ 
ature,  thus  yielding  cis -glutaconic  acid,  m.  p.  138— 
136*5°  (eorr.)  [when  mixed  with  the  ordinary  gluta¬ 
conic  acid,  m.  p.  Ill — 114°].  When  solid  or  dissolved 
in  ether  the  new  acid  can  be  preserved  for  weeks, 
whereas  in  aqueous  solution  or  when  melted  it  passes 
into  the  ordinary  acid.  The  two  acids  are  closely 
similar  in  m.  p.  and  solubility,  but  differ  completely 
from  one  another  in  crystalline  form.  The  dissoci¬ 
ation  constant  of  the  cis-acid  is  &°=1*43  X  1(H,  of  the 
trans-sicid  £°=l-74x  104.  At  15 — 20°  about  40% 
of  the  cm- acid  is  transformed  into  the  tram- acid  in 
aqueous  solution  within  16  hrs.  Acetic  anhydride  at 
40°  effects  almost  quantitative  conversion  of  the  cis- 
acid  into  the  anhydride,  whereas  the  irans- acid  is  only 
slightly  anhydrised  under  these  conditions. 

H.  Wren. 

yy~Dimetliylprmelic  acid.  G.  Komppa  (Ber., 
1929,  62,  [I?],  1371 — 1372). — 4  :  4-Dimethylpiperidine 
hydrochloride  is  converted  by  benzoyl  chloride  and 
excess  of  alkali  into  l -benzoyl A  :  4-dimethylpiperidine, 
b.  p.  174—177°/10  mm.,  df*  1*0511,  ?i$5  1*54534, 
converted  by  phosphorus  pentachloride  into  benzo- 
nitrile  and  az-dichloro-yy-dhnethylpentane,  b.  p.  58 — 
597S  mm.,  df  1*0917,  nf  148990.  yy-Dimethyl- 
pimelonilrile,  m.  p.  123°,  from  the  dichloride  and 
potassium  cyanide,  is  hydrolysed  by  concentrated 
hydrochloric  acid  at  120°  to  yy-dimethylp imelic  acid, 

m.  p.  83°  {dianilide,  m.  p.  165° ;  diamide,  in.  p.  176°). 

H.  Wren. 

Composition  of  sodium  bismuth  tartrate. 
J.  H.  Yoe  and  J.  H,  Mote  (J,  Amer.  Pharm.  Assoc,, 


1929,  IB,  450 — 459). — Sodium  bismuth  tartrate’ 
prepared  by  the  action  of  bismuth  hydroxide  on 
tartaric  acid  in  presence  of  excess  of  cold  alkali 
is  a  sodium  tetrabismuth  tartrate. 

E.  H.  Sharples. 

Action  of  cyanogen  chloride,  bromide,  and 
iodide  on  ethyl  sodiomalonate,  Synthesis  of 
ethane-  and  ethylene- tetracarboxylic  esters.  6. 
Mignonao  and  O.  W.  Rambeck  (Compt.  rend.,  1929' 
188,  1298 — 1301).— The  action  of  a  very  slow  current 
of  cyanogen  chloride  on  an  alcoholic  solution  of  ethyl 
sodiomalonate  gives,  instead  of  ethyl  cyanomalonate 
(cf.  Haller,  A.,  1882,  1189),  ethyl  ethylmalonate. 
presumably  owing  to  alcoholysis  of  the  sodium  deriv¬ 
ative.  In  an  ethereal  suspension,  pure  ethyl  cyano- 
malonate,  b.  p.  138 — 140°/14  mm.,  df  1*1128,  n| 
14295  (cf,  Haller,  loc,  cit,),  is  obtained.  Little  of  the 
substance  is  formed  if  cyanogen  bromide  is  used  in 
alcohol  or  ether ;  hydrogen  cyanide  is  lost,  giving  ethyl 
ethylenetetracarboxylate,  with  some  ethyl  ethane- 
tetracarboxylate .  With  cyanogen  iodide,  hydrogen 
cyanide  is  not  evolved,  and  ethyl  ethane tetracarboxyl- 
ate  is  almost  exclusively  formed.  E.  W.  Wignall. 

Constitution  of  gum  arabic.  C.  L.  Butler  and 
L.  H.  Cretoher  (J.  Amer.  Chem.  Soc.,  1929,  51, 
1519 — 1525). — The  A-arabinosic  acid  (O’Sullivan, 
J.C.S.,  1S84,  45,  41)  obtained  by  hydrolysing  arabic 
acid  with  2%  sulphuric  acid  shows  all  the  reactions  of 
an  aldobionic  acid.  It  yields  on  hydrolysis  galactose, 
and  on  oxidation  (Heidelberger  and  Goebel,  A.,  1927, 
1114)  saccharic  acid,  and  is,  therefore,  a  d-galactosido- 
d-glycuronie  acid,  [aj25  +2-5°,  changing  to  +1*71°  with 
laetonisation  (calcium  salt).  It  is  oxidised  by  barium 
hypoiodite  to  a  glycuronogalactonic  acid  {calcium  salt)* 

A  preliminary  examination  of  arabic  acid  indicates 
that  it  contains  d-galaetose  (2  mols.),  aldobionic  acid 
(1  mol.),  Farabi  nose  (3  mols.),  and  rhamnose  (1  mol) 
residues,  approximately  in  the  proportions  stated. 

H.  E.  F.  Notton 

Claisen  ester  condensation  with  ethyl  thio- 
acetate.  R.  B.  Baker  and  E.  E.  Reid  (J.  Amer. 
Chem.  Soc.,  1929,  51,  1567— 1570).— Ethyl  thio- 
acetate,  Ac*SEt  (Michler,  A.,  1875,  761),  b.  p.  116— 
117°,  df  0*9755,  ri§  14503,  and  sodium  at  50°  give 
ethyl  acetoihioacetate  (15%  of  the  theoretical  yield), 
CRXc-COSEt,  b.  p.  6O72  mm.,  df  1*0684,  nf  14885, 
which  contains  31%  of  the  enolic  modification  (bromine 
titration).  Its  copper  salt  is  stable,  but  those  of  other 
metals  decompose,  giving  metallic  sulphides.  It 
undergoes  acid  and  ketonic  hydrolysis  in  the  same  way 
as  ethyl  aeetoaeetate  and  readily  decomposes  when 
heated  into  dehydracetic  acid.  A  mixture  of  ethyl 
acetate  and  ethyl  thioacetate  (equal  mols.)  gives  with 
sodium-  a  product  containing  98%  of  ethyl  aceto- 
thioacetate  and  2%  of  ethyl  aeetoaeetate.  Ethyl 
thioacetate  does  not  condense  with  acetone  in  presence 
of  sodium,  but  with  acetonitrile  it  gives  eyanoacetone 
(7%  of  the  theoretical  yield).  H.  E.  F.  Notton. 

Constitution  ol  substances  of  high.  moL  wi. 
R.  O.  Herzog  (Naturwiss.,  1929, 17,  271).— The  small 
elementary  cell  recorded  in  X-ray  studies  of  substances 
of  high  mol.  wt.  is  equally  consistent  with  long  chains 
or  small  molecules.  Constitutional  formulae  ma> 
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exceed  and  extend  outside  the  elementary  cell  and  the 
classical  conception  of  a  molecule  is  of  little  service  in 
the  study  of  substances  of  high  mol.  wfc,  Staudinger 
(ibid,,  141)  misunderstands  the  position. 

R.  A.  Morton. 

Tests  for  acetone  and  acetaldehyde.  H.  Leff- 
masn  (Amer.  J.  Pharm,,  1929,  101,  337— 840).— The 
newer  reagents  suggested  in  recent  literature  have 
been  examined,  and  found  to  have  no  great 
advantages.  S.  I.  Levy. 

Hydrogenation  of  acetaldehyde  acetals.  M. 
Cabaxao  (Compt.  rend.,  1929,  188,  1257—1259).— 
When  the  vapour  of.  acetaldehydediethylacetal, 
mixed  with  hydrogen,  is  passed  over  finely- divided 
nickel,  reaction  begins  at  about  200°.  At  210°  ethyl 
alcohol  and  ether  are  formed.  Aeetaldehydedipropyl- 
acetal  yields  similarly  ethyl  propyl  ether  and  propyl 
alcohol,  and  the  dibufcylaeetal  yields  ethyl  butyl  ether 
and  butyl  alcohol,  v  R.  IC.  Caelow, 


Action  of  potassium  cyanide  on  chloro- 
aldehydes.  F.  1),  Chattaway  and  H.  Irving  (J.C.8. 
1929,  1038— 1048).— The  following  compounds  were 
prepared  in  the  yields  stated  by  the  rapid  interaction 
of  a  solution  of  anhydrous  chloral  in  the  requisite 
alcohol  on  a  suspension  of  potassium  cyanide  in  the 
same  alcohol :  methyl  dichloroacetate  (84%),  ethyl 
dichloroacetate  (88%),  n-propyl  dichloroacetate,  b.  p. 
176°  (70%),  and  allyl  dichloroacetate,  b.  p,  175*5° 
(64%),  The  yields  of  dichloroacetates  are  greatly 
reduced  when  the  reaction  conditions  are  modified  to 
faYour  the  formation  of  chloral  cyanohydrin  (e,g.,  slow 
addition  of  the  cyanide  to  chloral  aleoholatein  alcoholic 
solution)  or  when  potassium  cyanide  acts  on  an 
alcoholic  solution  of  ehloralcyanohydriii  itself. 

Addition  of  dichloroacetaldehyde  ethyl  aleoholate  to 
potassium  cyanide-ethyl  alcohol  suspension  led  to  a 
38%  yield  of  ethyl  chloroacetate.  Similar  treatment 
of  monoehloroacetaldehyde  with  either  aqueous  or 
alcoholic  potassium  cyanide  gave  not  more  than 
yields  of  ethyl  acetate. 

By  the  action  of  potassium  cyanide  on  a  solution  of 
««yl  chloral  hydrate  in  ethyl  alcohol  ethyl  a-ehloro- 
wotonate,  ethyl  ap-dichlorobutyrate  (which  rapidly 
lost  hydrogen  chloride  at  the  ordinary  temperature, 
generating  the  previous  ester),  and  butylchloralcyano- 
b$km}  m.  p,  101—102°,  were  obtained.  By  using 
exactly  1  mol.  of  potassium  cyanide  the  following 
fc-chlorocrotonates  were  prepared  in  the  yields  indie- 
ated:  ethyl  (90%),  methyl  (85%),  n-propyl  (67%), 
^outyl  (70%).  Butylehloralcyanohydrin  itself  re¬ 
acted  with  potassium  cyanide  in  alcoholic  solution, 
I^ng  ethyl  a-ehloroerotonate. 

Potassium  cyanide  and  butyl  chloral  hydrate,  in 
rJ^us  solution,  gave  butylehloralcyanohydrin  ae- 
c°®panied  by  a-ehloroerotonie  acid ;  potassium 
cJ^oide  and  chloral-ammonia  suspended  in  aqueous 
381Bioiiia  reacted  with  formation  of  dichloroaeet- 
,  .  Similar  treatment  of  butyl  chloral  hydrate 
ed  to  a-chlorocrotonamide.  Chloral  diacetate  and 
Potassium  cyanide  reacted  violently,  in  presence  of 
-  alcohol,  affording  ethyl  acetate  and  diehloro- 
a  Addition  of  potassium  cyanide  to  a  solution 

0  katyl  chloral  hydrate  in  benzene  gave,  after  10  days, 

:  4  :  74ri-(ma^4ricMoropropyl}oYclo-2  :  4  :  6  : 7- 
3f 


ietrmmthyletie*!  :  3  :  5 -diozaimine,  I,  ( ?)  m.  p.  99*5— 
100*5°, 


”>OH.rovcH,r.a 


Previous  mechanisms  for  these  reactions  are 
destructively  criticised  and  the  theory  is  advanced 
that  the  potassium  cyanide  first  causes  the  elimination 
of  hydrogen  chloride  from  the  aldehyde- hydrate , 
-aleoholate,  or  -ammonia,  probably  by  the  intermediate 
replacement  of  a  chlorine  atom  by  a  cyanogen  group 
[e.p,,  removal  of  1  mol.  of  hydrogen  chloride  by 
potassium  cyanide  from  6-nitro-2  : 4-bis(trichloro- 
methyl)-!  :  3-benzdioxin,  giving  6-nitro- 2(or  4 


chloromeihylene- 4(or  2) 4rickloromethyl- 1  :  3-benzdioxin, 
II,  m.  p.  136*5°],  followed  by  elimination  of  the  ver3r 
slightly  ionisable  hydrogen  cyanide,  leaving  an 
unsaturated  compound  which  by  intramolecular 
rearrangement  gives  an  acid,  an  ester,  or  an  acid 
amide :  :CCl-CH(OH)-OH(OR)(NH,)^ 

:c:c(OH)-oh(or.)(nh2)  — >-  :ch-co-oh(orhnh2). 

R.  J.  W.  Le  Fi]VR£.~ 

a-Br om o aldehydes  and  their  derivatives.  A. 
Kirrmann  (Ann.  Chim.,  1929,  [x],  9,  223 — 286).— A 
detailed  account  of  work  some  of  which  has  been 
published  previously  (A.,  1927,  340,  442),  The 
following  data  seem  to  be  new  or  revised.  The 
dimethylacetaU  of  propaldehyde,  b.  p.  89°,  dn  0*849, 
nn  1*3799  (Newbury  and  Barnum,  A.,  1891,  284); 
butaldehyde,  b.  p.  114°,  dn  0*847,  n21  1*3900 ;  ^-hex- 
aldehyde,  b.  p.  52 — 53°/12  mm.,  158°/760  mm.,  d21 
0*846,  rin  1406,  are  obtained  from  the  aldehyde  in  the 
usual  manner,  whilst  the  diethylaceial  of  n-valeralde- 
hyde,  b.  p.  59°/12  mm.,  dn  0*829,  nr  1*4029,  is  ob¬ 
tained  directly  by  the  action  of  triethoxym ethane 
on  magnesium  butyl  bromide.  From  these  are 
obtained  a-broraopropaldehyde,  d20  1*595,  14804 

(yield  very  small),  together  with  its  dimethylacetal, 
b.  p.  49—50o/I2  mm.,  151°  (eorr.)/760  mm.,  d*  1*360, 
n20 1*4482,  and  some  dibrominated  products ;  a-bromo- 
w-butaldehyde,  dm  1*469,  ri*  1*4683,  together  with  its 
dimethylacetal,  b.  p.  64° /1 2  mm.,  d21  1*303,  nn  1*4509, 
para- x-bromo-n-butaldehyde,  m,  p.  98°,  and  aa'-dt#- 
bromo-n-butaldchyde,  b.  p.  53°/17  mm.,  d21  1*862,  n~l 
T5098  ;  a-bromo-n-hexaldehydef  h.  p.  63 — 64°/12  mm., 
d*  1*292,  n 21 1463  ;  a-bromo-n-heptaldehyde,  dt9 1*239, 
14623  (65—75%  yield)  (diurethane,  m.  p.  112°), 
together  with  «<x  -dibromo-n-heptaldehyde,  b.  p.  96° /II 
mm.,  dn  1*565,  nr2  1496  (not  pure);  and  a-bromo-m- 
valeraldehyde,  dm  1*368,  n™  1*4640  (which  polymerises 
to  the  corresponding  aldol,  b.  p,  195°/5  mm.,  dn  1479, 
1C1 1 *497 ,  depolymerisation  occurring  during  distillation 
under  ordinary  pressure),  together  with  the  unstable 
aa-di bromo -n - va le r aldehyde ,  b.  i).  65°/ll  mm.,  dn 
1*735,  n21  1*5035.  They  exhibit  the  usual  aldehydic 
properties,  but,  contrary  to  Franke  (A.,  1900,  i,  427), 
are  stable  to  boiling  "water  and  are  only  partly 
attacked  by  sodium  methoxide  in  boiling  methyl 
alcohol  or  toluene,  or  by  sodium  acetate  and  acetic 
acid.  They  react  normally  with  amines  in  ethereal 
solution.  Thus  a-bromo-n-heptaldehyde  and  trb 
methylamine  yield  the  quaternary  ammonium  salt, 
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m.  p.  126°,  decomp.  150°,  with  elimination  of  tri- 
methylamine  hydrobromidc ;  diethylamine  yields 
a -diethylaimno-ndiepkildehydc,  b.  p.  107°/12  mm., 
225°/760  mm.,  d22  0*S53,  nr  14352  (hydrochloride,  m.  p. 
73°),  which  is  oxidised  hy  silver  nitrate  to  a-hydroxy- 
»-heptoic  acid  (barium  salt  +0*5H20)  and  hoptoic 
acid ;  whilst  ethylamine  and  ammonia  react  similarly, 
although  in  these  cases  it  is  not  possible  to  isolate  the 
a-aminoaldehyde.  In  the  following  reactions  the 
a-bromoaldchydes  behave  abnormally.  Magnesium 
alkyl  bromides  react  to  yield  ketones  of  the  type 
CH2R*C0*R',  which  further  react  to  yield  the  tertiary 
alcohols,  CH2R*CRr2(OH),  the  latter  being  partly  de¬ 
hydrated  to  the  olefines,  CHRICRV  Thus  a-bromo- 
n-lieptaldelivde  yields  methyl  hexyl  ketone  (20%), 
b.  p,  64°/12  mm.,  dl&  0-S23,  nlB  1 4195  (semi- 
carbazone ,  m.  p.  123°),  dimcthylhexylcarbinol ,  b.  p. 
Sl°/13  mm.,  d™  0*823,  nn  1*4299,  ^methyl- A$-octcnc 
(5%),  b.  p.  42°/14  mm.,  146°  (corr.)/760  mm.,  dlG 
0*738,  nlc  1*4243,  and  the  bromohydrin,  b.  p.  106 — 107°/ 
12  mm.,  dlG  1*207,  r1(1  1*4751,  the  last  being  obtained 
by  a  normal  reaction.  Similar  results  are  obtained 
with  zinc  methyl.  From  a-bromo-ra-valeraldehyde  is 
obtained  (?)  y-cthyl-Ar-n-heptenc,  b.  p,  144°  (eorr.), 
dA  0*742,  n 21  1*4259.  By  the  action  of  lead  or  silver 
hydroxides  a-bromo-n-heptaldehyde  is  converted  into 
n-heptoic  acid,  thus  reacting  as  if  it  possessed  the 
structure  of  x-hepioyl  bromide, ,  b.  p.  S0°/12  mm.,  dis 
1*211,  nm  1*4605,  with  which,  however,  it  is  not 
identical.  An  electronic  explanation  of  these  re¬ 
actions  is  discussed  and  it  is  assumed  that  in  the 
abnormal  reactions  ketens  intervene  as  unisolated 
intermediates.  By  the  action  of  sodium  on  the  vinyl 
bromides  CHRICHBr  and  CRBrICHo  (loc.  cit.)  are 
obtained  mixtures  of  the  ethylene  CHllICHo  and  the 
acetylene  CR-CH,  whilst  magnesium  yields  the  ethylene 
and  a  magnesium  vinyl  bromide,  the  presence  of  the 
latter  being  shown  by  its  action  with  water  and 
iodine.  J.  W.  Baker. 

Action  oi  metallic  sodium  on  brominated 
cyclic  acetals.  H,  S.  Hill  and  G.  J.  C.  Potter 
(J,  Amer.  Chern.  Soc.,  1929,  51,  1509- — 1514). — - 
Aeraldehvde  and  ethylene  glycol  in  presence  of 
excess  of  dry  hydrogen  bromide  give  ethylene  y-bromo- 
propylidene  ether  (65%  of  the  theoretical  yield),  b.  p. 
72 — 73°/10  mm.  (slight  decomp.).  This  is  converted 
by  sodium  in  boiling  ether  into  (a)  $ -hydroxy ethyl 
Aa-n-propenyl  ether ,  b.  p.  60 — 61°/16  mm. ; '  (6)  adipyl- 
idene  diethylene  ether,  crystals,  b.  p.  139 — 140°/10  mm., 
identified  as  described  by  Read  and  Hibbert  (A.,  1924, 
i,  709),  and  (c)  ethylene  propylidene  ether,  probably 
formed  as  a  secondary  product  from  (a).  Ethylene 
y-bro mob u tyl ide ne  ether  (56%  yield),  b,  p.  76 — 78  / 
10  mm.,  prepared  from  crotonaldehyde,  yields  with 
sodium  (a)  $-hydroxyethyl  Att-n -butenyl  ether,  b.  p. 
60 — 65°/10  mm.,  (6)  $z-dimethyladipylidem  diethylene 
ether  ( ?),  b.  p.  150- — 170°/15  mm,,  and  (c)  ethylene 
butylidene  ether.  Thus,  unlike  the  p- brominated 
cyclic  acetals  (A.,  1928,  1213),  the  y-bromo- derivatives 
undergo  in  peart  a  Wurtz  condensation  in  presence 
of  sodium.  The  .new  unsaturated  ethers  (a)  are 
readily,  but  not  explosively,  isomerised  by  50% 
sulphuric  acid  to  ethylene  propylidene  and  butylidene 
ethers.  H.  E.  F,  Norrox. 


Chlorides  of  a-ethylenic  alcohols.  C.  Courtot 
and  J.  Pierron  (Compt.  rend.,  1929,  188,  1501— 
1504;  cf.  this  vol.,  802), — Oxidation  of  ethyl-  and 
propyl-vinylcarbiiiols  with  a  mixture  of  chromic  and 
sulphuric  acids  at  34 — 35°  gives,  respectively,  40  and 
45%  yields  of  ethyl  vinyl  ketone,  b.  p.  68—70°/ 
200  mm,,  0*8524,  1*4233  (picrate  of  diethylamine 

additive  compound,  m.  p.  7S°),  and  propyl  vinyl 
ketone,  b.  p.  88 — 90°/150  mm.,  d\*  0-851S,  «JJ  1*4275 
(picrate  of  diethylamine  additive  compound,  m,  p. 
81°).  a-Chloro-cc-phenylpropane  is  similarly  oxidised 
at  68°  directly  to  phenyl  ethyl  ketone  (yield  77%),  at 
which  temperature  the  chloro-eompound  suffers  97% 
hydrolysis  in  75  min.,  whilst  only  24*5%  hydrolysis 
occurs  in  48  hrs.  at  the  ordinary  temperature. 

J.  W.  Baker 

Action  of  organomagnesimn  compounds  on 
ethyl  ethyleyanoacetate,  A.  Mavrodin  (Compt. 
rend.,  1929,  488,  1504 — 1506). — Ethyl  ethylcyano- 
acetato  reacts  in  its  cnolic  form  with  the  Grigmrd 
reagent  in  boiling  ether,  the  hydrocarbon  being 
eliminated  and  the  unchanged  cyano  ester  being 
recovered  after  hydrolysis.  In  boiling  toluene,  how 
ever,  the  cyano-group  also  reacts,  the  ultimate  pro¬ 
duct  being  a  (3-diketone  formed  thus  : 
CHEt(CN)-COoEti^CEt(CN):C(OMgX)*OEt+RH 
!^CR(:NMgX)-CEt(MgX)*CR(OEt)(OH)— > 
R#CO#CHEt*CO*R.  Thus  with  magnesium  ethyl 
iodide  is  obtained  yc-dikcio-8-ethyl-n-kepfane,  b.  p. 
91 — 92°/10  mm.  (25 — 30%  ydeld),  converted  by 
semicarbazide  acetate  into  3:4:  o-triethylpyrawk- 

1  -carboxyam ide,  m.  p.  9S°;  and  with  magnesium 
phenyl  bromide  a  60%  yield  of  ay-diketo-ay-d  a 
B-ethylpropane  (Behai  and  Auger,  A.,  1890,  i  388) 
is  obtained.  This  is  converted  by  semicarbazide 
acetate  into  3  :  o-diphenylA-ethylpyrazole,  m.  p.  1&7 
{picrate,  m.  p.  161°),  and  by  hydroxyl  ammo  into 

2  :  -l-di phenyl-Z-ethyl\§ooxazole,  m.  p.*  93 — 94°. 

J.  W.  Baker*. 

Complex  compounds  of  aiacetyldioxinie.  J  }  * 
Dubsky  and  F.  Brychta  (Pub.  Fac.  Sci  Unit. 
Masaryk,  192S,  No.  103,  2S  pp.). — See  this  vol.,  543. 

Sulphite-cellulose  process.  I.  Action  of 

hydrogen  sulphite  solutions  on  sugars.  T. 
Marusawa,  D.  Naito,  and  J.  Uchida  (Mem.  Ryejmi 
Coll.  Eng.,  1929,  1,  351—393;  cf.  Marusawa,  B;t 
1917,  868;  1918,  52;  Hagglund,  this  vol.,  297,  428). 
— An  investigation  has  been  made  of  the  products 
formed  in  solutions  containing  about  O*0S  mol.  per 
litre  of  dextrose,  mannose,  xylose,  or  lsevulose  ana 
0*3  mol.  per  litre  of  sodium  hydrogen  sulphite,  wita 
varying  additions  of  sodium  sulphite  or  sulphurous 
acid.  At  the  ordinary  temperature  dextrose, 
nose,  and  xylose  form  loose  compounds,  largely  as¬ 
sociated,  with  sodium  hydrogen  sulphite,  and  tee 
sulphur  dioxide  they  contain  may  be  directly  deter¬ 
mined  after  treatment  with  acid  or  alkali.  The  di& 
soeiation  constants  of  the  hydrogen  sulphite  com¬ 
pounds  under  the  specified  conditions  are,  res  pec  tr*  el}. 
0*38,  0*12,  and  0-15.  Lsevulose  forms  no  compoun 
under  these  conditions.  When  the  solutions  are 
heated  at  130°,  the  amounts  of  sugar  and  hydrogen 
sulphite  rapidly  diminish,  and  thiosulphate  is 
If  the  hydrogen-ion  concentration  is  lowered  by  tee 
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addition  of  sodium  sulphite,  very  little  thiosulphate 
is  formed,  and  the  rate  of  decomposition  of  the 
hydrogen  sulphite  ions  is  diminished.  Addition  of 
sulphurous  acid  causes  an  increase  in  the  rate  of 
decomposition  of  the  hydrogen  sulphite  ions  with 
formation  of  thiosulphate,  accompanied  by  sulphate 
and  polythionates,  and  there  is  less  loss  of  sugar. 
The  formation  of  thiosulphate  is  greatest  with 
dextrose  and  least  with  laevulose.  It  is  suggested 
that  on  heating  the  hydrogen  sulphite  combines  with 
the  sugar  in  equimolecular  proportions  to  form  stable 
compounds,  different  from  those  formed  at  low 
temperatures.  These  compounds  are  of  two  types, 
one  of  which  (A)  is  decomposed  by  heating  with 
dilute  hydrochloric  acid,  with  the  formation  of  thio- 
gulphate,  whilst  the  other  (B)  is  stable  to  hydro¬ 
chloric  acid  and  is  only  slowly  decomposed  by  heating 
with  alkaline  hypobromlte  solution.  The  acidic 
J -com pound  is  formed  first,  and  decomposes  to  a 
greater  or  smaller  extent,  according  to  the  conditions, 
as  shown,  in  the  equation  2R*C(OK)*SO 
2R*C02H + S2Oo' '  -4-  H9  0 ,  hydrogen  ions  favouring 
this  decomposition.  In  presence  of  sodium  sulphite 
the  neutral  ^-compound,  which  is  probably  cyclic, 
is  formed,  probably  from  the  A -compound  by  intra¬ 
molecular  change.  The  compound  may  be  decom¬ 
posed  by  sodium  hydroxide  and  sodium  peroxide  and 
its  sulphur  content  then  determined.  The  decom¬ 
position  of  hydrogen  sulphite  ions  is  catalysed  by 
the  thiosulphate  formed  by  decomposition  of  the 
.4-compound,  and  the  former  decomposition  is 
decreased  by  addition  of  sodium  sulphite,  in  the 
first  place,  because  of  the  decreased  formation  of 
thiosulphate  from  the  A-compound,  and,  secondly, 
tecause  of  the  decreased  activity  of  the  thiosulphate 
in  absence  of  hydrogen  ions.  The  reaction  between 
sugars  and  hydrogen  sulphites  is,  therefore,  best 
studied  at  low  hydrogen-ion  concentrations.  The 
**  loosely,  combined  n  sulphur  dioxide,  determined, 
is  solutions  which  have  been  heated,  by  titration 
with  iodine,  includes  thiosulphate  and  polythionates. 
At  the  point  at  which  free  sulphur  begins  to  separate, 
the  u  loosely  combined  ”  sulphur  dioxide,  then  prin¬ 
cipally  thiosulphate  and  polythionates,  reaches  a 
maximum.  R.  K.  Callow. 

Compounds  of  alkaline-earth  hydroxides  with 
sugars.  J.  E.  Mackenzie  and  J.  P.  Quin  (J.C.S., 
1129,  951 — 964). — Notwithstanding  the  discordant 
literature  of  the  subject  the  following  definite  com- 
ptods  can  be  prepared  :  monolime- monosucrose 
(penta-  or  hexa-hydrate,  dihydrato,  and  anhydrous), 
^me-monosucroso  (hexahydrate  and  anhydrous), 
ft&ne-monosuerose  (hexahydrate  and  anhydrous), 
^ojiostrontia-monosucros©  (hexahydrate),  distrontia- 
^uosuerose  (anhydrous),  monobaryta-monosucrose 
anhydrous),  monolime-monoglucose  (monohydrate), 
®onolime-monofruetose  (hexahydrate,  dihydrate ), 
^onolime-monomaltose  (monohydrate),  monolime- 
“tenolactose  (anhydrous).  For  these  are  given : 
^lytical  data,  solubilities,  rotations,  and  results 
0l  diffusion  experiments.  Attempts  to  obtain  com- 
pmnds  containing  larger  proportions  of  the  earths 
ttian  those  mentioned  were  unsuccessful.  The  methyl- 
gtaeosides,  -fructosides,  -maltosides,  and  -lactosides 


were  unaffected  by  calcium  hydroxide.  The  con¬ 
stitution  attributed  to  lime-glucose  is 

OH‘CH2*(CH‘OH)4-CH<^^>Ca  and  that  to  the  corre¬ 
sponding  compounds  of  other  reducing  sugars  either 
R-CH<g>Ca  or  R*c(<Q>Ca)-CH2OH  (R— residue 

of  sugar  molecule).  The  alkaline  earth-sucrose  com¬ 
pounds  are  probably  of  similar  nature  to  those  formed 
by  combination  of  sucrose  with  sodium  or  potassium 
chlorides.  R.  J.  W.  Le  Fevre, 

Determmatioii  of  reducing-  sugars  in  presence 
of  hydrocyanic  acid,  H.  HSrissey  and  A.  Chal- 
meta  (Ann.  Falsif.,  1929,  28,  214— 223).— See  A., 
1928,  1358. 

Determination  of  reducing  sugars  by  the 
ferricyanide  method.  A.  Ionescu-Matiu  (Ann. 
Sci.  Univ.,  Jassy,  1929,  15,  363 — 371). — See  A.,  1928, 
398. 

Unsaturated  reduction  products  of  sugars. 
XI.  2-Deoxycellobiose  (ceilodesose)  and 
derivatives  of  2  : 3-bisdeoxycellobiose .  XII. 
Reduction  products  of  sugars.  M.  Bergman n 
and  W.  Breuers  (Annalen,  1929,  470,  38 — 51,  51 — 
61).— XI.  When  eellobial  (A.,  1921,  i,  648;  1924, 
i,  265)  is  shakon  with  2A7-sulphuric  acid  at  0°  and  then 
freed  from  acid  by  barium  hydroxide  and  carbonate, 
there  is  obtained  2-deoxycellobiose  [ceilodesose  (cf.  A., 
1922,  i,  227)]  (I),  decomp.  200°  (eorr.)  after  sintering 
at  184°,  [aj|{  +23-2°  in  wrater,  [ajg  +9*82°  in  pyridine 
after  5  min. — ^+37*8°  after  24  hrs.  The  reducing 
power  ( Fehling ’s  solution)  of  this  sugar  is  only  one 
third  of  that  of  cellobiose.  When  I  is  treated  with 
methyl  alcohol  containing  1%  of  hydrogen  chloride 
two  2-deoxymethylcellobioses  [metkylcellodesosides], 
in.  p.  169 — 171°  (corr.),  [a]fj  4-40°  in  water,  and  B, 
m.  p.  about  220°  (decomp.),  [ap°  — 19*9°  in  wTater, 
are  produced.  Fission  of  an  equimolecular  mixture 
of  A  and  B  with  0  01  A7- hydrochloric  acid  at  100°  is 
almost  complete  after  30  min.  Treatment  of  penta- 
acetyl-0-eellobial  (A.,  1921,  i,  648)  with  methyl 
alcohol  containing  0*25%  of  hydrogen  chloride  and 
subsequent  acetylation  of  the  residue  with  acetic 
anhydride  and  pyridine  givo  bial- 

oL-methyl-lactolide,  m.  p.  13T5 — 132*5°  (corr.),  [a]21 
+65*4°  in  s-totrachlorocthane  :  in  the  absence  of 
acetylation  a  teira-acetate}  m.  p.  203 — 205°  (corr.), 
results.  Hydrolysis  of  the  penta-aeetate  with  barium 
hydroxide  and  aqueous-acetone  yields  tp-cellobial~ 
a-methyl-lactolide  (II),  m.  p.  112—113°  (corr.),  [a]g 
4-97*3°  in  water.  This  is  very  sensitive  towards 
acids  and  the  dry  substance  readily  absorbs  w'ater. 
Reduction  of  II  with  hydrogen  and  a  palladium 
catalyst  in  presence  of  methyl  alcohol  affords  2  :  3-bis- 


ch;*oh  ch54)h 

deoxy-aL-methylcellobiose,  m.  p.  147 — 148°  (corr.),  [a]^ 
+90*4°.  Hydrolysis  of  this  with  0 *00 1AT -hydro- 
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chloric  acid  procoeds  rather  more  readily  than  a 
mixture  of  the  deoxymethylcellobioses  under  the 
same  conditions. 

XII.  Reduction  of  triacetyl-^-glucal  (A.,  1924,  i, 
266)  with  hydrogen  in  presence  of  acetic  acid  and 
palladium-black  (cf.  Wieland,  A.,  1912,  i,  247  ;  Tausz 
and  Putnoky,  A.,  1920,  ii,  61)  affords  az-anhydro-n- 
hexam-v&z^ietrol  diacetate  (III),  b.  p.  102— 103°/0*7 
mm.,  ftjf  1*4511,  together  with  dthydro-^glucal  tri¬ 
acetate^  b.  p.  150 — 157°/1*2 — 1*5  mm.,  ?i%  1*4545. 
Diacetyi-^-glucal  is  reduced  in  presence  of  platinum - 
black  (WiUstatter,  A.,  1921,  ii,  185)  to  III  and 
dihydro-^-glucal  diacetate.  Hydrolysis  of  HI  with 
barium  hydroxide  in  aqueous  acetone  gives  as -an- 
hydro -n-hexane-ccBz^tetrol  (IV),  b.  p.  122°/1*5  mm., 
rim  1-4832,  which  when  treated  with  thionyl  chloride 
and  pyridine  yields  an  ester,  CsH10O43,  m.  p.  99°, 
(ajg  +8*62°  in  s-tetrachloroethane .  With  benz- 
aldehyde  and  zinc  chloride  at  100°,  IV  yields  a 
benzylidene  derivative,  C13H,603,  m.  p.  137 — 137*5° 
(corr.).  aLz-Anhydro-§Z-dichlorohezane-<xz-diol  has 
b.  p.  55°/0*8  mm.  Reduction  of  hexa-acetyl-^-cello- 
bial  (A.,  1921,  i,  648)  in  presence  of  acetic  acid  and 
palladium- black  (Tausz-Putnoky)  gives  cte-anhydro- 
S-glucosidyl-n-hezane-ctSc^-ietrol  penta-acctaie  (V), 
in.  p.  133 — 134°  (corr.),  [a]*}  +18*1°  in  s-tetrachloro- 
e thane,  also  formed  together  with  bisdeoxycellobiose 
penta -acetate,  m.  p.  153—155°  (corr.),  [a]1,?  +32*1°  in 
5-tetracliloroethane,  by  similar  reduction  of  penta- 
&cetyl-<A-ccllobial.  If  this  last  substance  is  reduced 
by  Willstattor  and  Waldschmidt-Leitz’s  method  (A., 
1921,  ii,  185),  az-a7ikydro-B-glucosidyl-A$-heoce?ie-cx.hz{i- 
ieirol  penta-acetate,  m.  p.  109 — 110°  (corr.),  [a]g  +20° 
in  5-tetrachloroethane,  results ;  with  an  active 
catalyst,  however,  V  is  produced.  When  diacetyl - 
arabinal  (Gehrko  and  Aichner,  A.,  1927,  544)  is  boiled 
with  water  and  the  dry  residue  is  acetylated  with 
acetic  anhydride  and  pyridine  in  the  cold,  diacetyl- 

arabinal ,  b.  p.  120 — 124°/0*6  mm.,  nf,  1*4625,  is 
obtained.  H.  Burton. 

Mierocolorimetric  determination  of  lactose. 
F.  Gonzalez  and  A,  Gimeno  (Anal.  Fis.  Quim.,  1929, 
27,  39 — 47), — The  micro-method  of  Folin  and  Wu 
for  the  determination  of  dextrose  may  be  satis¬ 
factorily  employed  for  lactose.  H.  F.  Gillbe. 

Derivatives  of  volemitol.  V.  Ettel  (Coll. 
Czechoslov.  Chem.  Comm.,  1929,  1,  288 — 293). — - 
Volemitol,  m.  p.  153 — 154°,  extracted  from  Lactarius 
volemus  by  an  improved  method,  is  best  purified 
by  crystallisation  from  a  mixture  of  pyridine  and 
alcohol.  The  trimethylene  derivative,  m.  p.  212 — 
213°,  [a]D  -13-84°  in  chloroform,  is  obtained  by 
heating  with  formaldehyde  and  hydrochloric  acid. 
The  triethylidene  derivative,  m.  p.  161 — 162°,  [a]$ 
— 72*35°  in  chloroform,  —117*6°  in  pyridine,  — 225-2° 
in  quinoline,  obtained  by  treating  the  solution  in 
50%  sulphuric  acid  with  paracetaldeliyde,  is  not 
identical  with  the  compound  prepared  by  Bougault 
and  Allard  (A.,  1903,  i,  62).  The  tribenzylidene 
derivative,  m.  p.  214 — 215°,  [a]|  -1-7°  in  chloroform, 
—48*4°  in  pyridine,  —138*4°  in  quinoline  (cf.  La  Forge 
and  Hudson,  A.,  1920,  i,  595;  1928,  1213),  is  best 
obtained  by  the  action  of  benzaldehyde  in  alcoholic 
hydrochloric  acid.  The  hepta-acetate  has  m,  p. 


120 — 121°,  [a]?}  +20*7°  in  chloroform,  pyridine,  or 
acetic  acid  (cf.  Bourquelot,  A.,  1896,  i,  273 ;  Bougault 
and  Allard,  loc.  cit.).  The  heptaphenylureth ane,  m.  p. 
266°  (decomp.),  is  obtained  by  the  action  of  phenyl- 
carbimide  in  pyridine.  The  action  of  acetone  or 
chloral  yields  no  crystalline  products. 

R.  K.  Callow. 

Digitalis  glucosides.  III.  Gitoxigenin  and 
isogitoxigenin.  W.  A.  Jacobs  and  E.  L.  Gustus 
(J.  Biol.  Chem.,  1929,  82,  403-409).— An  improved 
yield  of  ?sogitoxigenin  is  obtainod  by  treatment  of 
gitoxigenin  with  stronger  alkali  than  that  previously 
employed  (A.,  1928,  1376) ;  tho  “  isogitoxigenonic 
acid  methyl  ester  ”  formorly  obtainod  (loc.  cit.),  by 
oxidation  of  Lsogiioxigeninic  acid  methyl  ester  with 
chromic  acid,  has  now  been  found  to  contain  a 
relatively  rosistant  lactone  group,  and  is  re-named 
methyl  iso gitoxigonate.  When  oxidised  with  hyjo- 
bromito,  isogitoxigeninic  acid  yields  a  lactone  acid, 
isogitoxigenic  acid,  Co3H3406  (not  C21H30O6  as  pre¬ 
viously  stated),  m.  p.  260°,  [a]$  —50°  in  95%  alcohol, 
which,  with  concentrated  hydrochloric  acid,  gives 
a nhydroisog itoxigenic  acid,  C23H32O5.  m.  p.  215°. 
Methyl  ssogitoxigeninate  gives,  with  hydroxylamine, 
an  oxime,  m.  p.  287° ;  tsogitoxigenin,  when  oxidised 
with  chromic  acid,  yields  iso gitoxigenone,  m.  p.  278— 
279°.  The  apparent  structural  dissimilarities  between 
gitoxigenin  and  the  other  cardiac  aglucones,  suggested 
by  the  previous  work  (loc.  cit.),  therefore  disappear. 

0.  R.  Harington. 

Starch.  XXII.  Amylose  and  amylopectin.  H. 
Rringshelm  and  A.  Steingroever  (Ber.,  1929,  62, 
[2?],  1352— 1359).— If  amylose  acetate  is  heated  with 
naphthalene  at  260 — 270°,  an  acetate  with  the  initial 
specific  rotation  remains.  Hydrolysis  of  this  product 
with  alcoholic  potassium  hydroxide  followed  by  very 
cautious  desiccation  of  the  resulting  material  with 
alcohol  and  ether  affords  an  amylosan  with  the  un¬ 
changed  specific  rotation  of  amylose  which  has  no 
reducing  action,  is  hydrolysed  by  amylase,  and  yields 
a  blue  colour  with  iodine.  The  preparation  dissolves 
easily  at  tho  atmospheric  temperature  in  water  to  a 
clear  solution  which  appears  stable.  Oryoscopic 
determinations  indicate  an  increase  in  mol.  wt.  with 
each  measurement  of  the  f.  p.,  so  that  the  minimum 
value,  about  600,  must  be  regarded  only  as  an  upper 
limit  of  the  actual  mol.  wt.  Freezing  favours  aggreg¬ 
ation  until  the  substance  ultimately  separates  in  an 
insoluble  form.  The  same  product  is  prepared  by 
boiling  a  solution  of  amylose  acetate  in  chloroform 
with  benzenesulphonie  acid,  followed  by  precipitation 
with  alcohol  and  hydrolysis.  The  ash  content  of  the 
preparations  is  invariably  less  than  0*5%  and  cannot 
therefore  account  for  the  depression  of  f.  p- ;  they 
cannot  be  regarded  as  causative  of  disaggregation, 
since  this  effect  is  not  produced  by  sodium  thio¬ 
cyanate  in  31/ 1060  solution.  The  b.  p.  of  water  is 
not  raised  by  oither  preparation,  but  depressed  by 
several  hundredths  of  a  degree.  Determinations  of 
mol.  wt.  by  the  Barger-Rast  method  indicate  the 
formula  (C6H10O5)2,  whereas  the  cryoscopic  method 
indicates  (C6H10O5)4.  #  ? 

Amylopectin  is  converted  by  acetic  anhydride  anu 
pyridine  into  a  product  which,  after  successive  treat¬ 
ment  with  ice  and  dehydration  with  alcohol,  yields 
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to  boiling  ethyl  acetate  a  material  identical  in 
solubility  with  amylose  triacetate.  The  portion 
insoluble  in  ethyl  acetate,  alter  purification  by  means 
of  chloroform,  gives  amylopeclin  triacetate,  which 
slowly  yields  homogeneous  solutions  in  cold  chloro¬ 
form  or  glacial  acetic  acid ;  these  are  too  viscous 
and  cloudy  to  allow  polarimetric  measurement. 
Degradation  of  amylopcetin  triacetate  with  benzene- 
sulphonic  acid  in  chloroform  could  not  be  effected 
satisfactorily ;  the  acetate  which  slowly  separates 
from  the  solution  is  hydrolysed  to  a  non-reducing 
product,  [at]*)  +165°,  which  gives  a  red  colour  with 
iodine  and  has  a  mol.  wfc.  corresponding  with 
(C6H10O5)2  to  (C6H10O5)3  in  freezing  water.  When 
large  amounts  of  acetic  anhydride  are  added  to  the 
chloroform  and  benzencsulphonie  acid  the  solution 
remains  homogeneous.  Addition  of  alcohol,  to  the 
solution  precipitates  a  product,  [a]D  +172*5°  in 
chloroform,  with  all  the  properties  of  amylose  tri¬ 
acetate.  This  is  hydrolysed  to  a  material  only  partly 
soluble  in  water  and  giving  a  blue  colour  with  iodine. 

H.  Ween. 

Constitution  of  starch.  K.  H.  Meyer,  H. 
Hopff,  and  H,  Mark  (Ber.,  1929,  62,  [B],  1103— 
i  1112).— The  fonnation  of  maltose  derivatives  from 

starch  by  enzymatic  degradation  and  also  by  the 
action  of  acetyl  bromide  leads  to  the  conclusion  that 
maltose  is  present  in  some  form  as  a  component  of 
starch.  a-Linkings  must  therefore  be  present  in 
starch,  possibly  alternating  with  p-linkings.  Applic¬ 
ation  of  Hudson’s  rules  to  {3-maltose  and  {3-glueose 
establishes  that  all  the  increments  of  (3-glucose  are 
present  in  (3-maltose  and  the  latter  substance  con¬ 
tains  a  dextrose  residue  corresponding  exactly  with 
a  residue  present  in  a  chain  with  :  4-linking.  Ex¬ 
amination  of  various  carefully  dried  starches  in  form- 
amide  shows  that  pure  wheat  starch  has  [0+  +220°, 
whilst  other  varieties  have  somewhat  lower  values 
which  approximate  to  those  of  wheat  starch  as  their 
purity  increases.  For  exclusive  «-l  :  4-glucosyl 
residues  the  value  [a]D  +226°  is  calculated,  so  that  it 
appears  that  in  starch  the  dextrose  residues  are  united 
to  one  another  solely  by  a- bridges ;  this  is  true  also 
ki  glycogen.  Extension  of  the  comparison  to  aqueous 
solution  necessitates  the  use  of  the  highest  observed 
values  for  [a]0,  since  the  activity  first  increases  and 
then  falls  on  boiling  the  solution,  as  a  consequence 
of  slow  dispersion  and  incipient  hydrolysis.  The 
;  maximal  value  is  [a]B  +212°,  which  is  probably  below 
the  theoretical,  whereas  the  calculated  datum  is  about 
:  4230°. 

The  assumption  of  the  presence  in  starch  of  a  small, 
uniform  unit  "which  builds  the  different  varieties  of 
^trch  by  differing  types  of  association  is  regarded 
^improbable.  The  great  variability  of  starches  and 
non-homogeneity  of  starch  preparations  indicates 
^  general  that  much  greater  variations  occur  in  the 
tengfcli  of  the  main  valency  chains  than  in  those  of 
cdlulose.  Examination  of  the  kinetics  of  the  hydro¬ 
lysis  of  starch  by  acids  shows  that  the  action  has  the 
same  order  of  magnitude  in  the  initial  stages  and 
subsequently  and  proceeds  at  about  the  same  rate 
^  a  glueosidic  hydrolysis.  The  temperature  coeffi- 
eient  of  the  change  indicates  that  it  is  a  normal 
chemical  reaction  and  not  a  diffusion  phenomenon, 


as  might  be  expected  from  the  complicated  structure 
of  the  amylose  used.  The  occurrence  of  maltose  as 
the  final  product  of  the  degradation  of  starch  by 
enzymes  and  acetyl  bromide  appears  incompatible 
with  the  presence  exclusively  of  dextrose  residues,  but 
the  enzymatic  action  is  certainly  very  complex  and 
does  not  permit  conclusions  with  regard  to  the  con¬ 
stitution  of  starch,  whilst  the  change  with  acetyl 
bromide  is  effected  with  undissolved  starch,  so  that 
steric  influences  may  play  a  part.  The  structure  of 
starch  is  therefore  considered  to  resemble  in  principle 
that  of  cellulose  In  an  arrangement  of  dextrose 
residues  as  a  diagonal  screw.  The  cellobiose  chain 
thus  appears  stretched,  whereas  the  maltose  chain 
has  a  zig-zag  formation.  The  remarkable  difference 
in  behaviour  of  cellulose  and  starch  towards  "water 
is  thus  explained.  The  observation  that  starch 
micelles  can  be  oriented  only  with  difficulty  if  at  all 
suggests  that  the  main  valency  chains  are  shorter 
than  in  cellulose  and  not  arranged  in  longitudinal 
bundles,  but  according  to  some  unrecognised  principle 
of  structure.  H,  Wren. 

81  Salt  hydrolysis  M  of  starch.  N.  Ivanovsky 
(Zhur.  exp.  Biol.  Med.,  1928,  10,  292—294). — “  Salt 
hydrolysis  ”  of  starch  to  erythrodextrin  was  not  ob¬ 
served.  Starch  m  not  affected  by  hserain,  hemoglobin, 
or  hseraolysed  red  blood  cells. 

Chemical  Abstracts. 

Allylcelluloses.  X.  Sakurada  (Z.  angew.  Chem., 
1920,  42,  549 — 550). — See  this  vol.,  430. 

Celluloseglycollic  acid,  I.  Sakurada  (Z.  angew, 
Chem.,  1929,  42,  640 — 643). — See  this  vol,  430. 

Cellulosexamthoacetic  acid.  T.  Nakashima 
(Z.  angew,  Chem.,  1929,  42,  546 — 549). — See  this 
vol.,  430. 

Cellulosexanthamides.  T.  Nakashima  (Z, 
angew.  Chem.,  1929,  42,  643 — 645). — See  this  vol., 
430. 

Constitution  of  cellulose  xanthate.  II.  T. 
Lteser.  (Annalen,  1929,  470,  104 — 110). — Treatment 
of  cellulose  xanthate  (B.,  1928,  742)  with  nitroso- 
metliylurethane  in  methyl  alcohol  affords  a  mono- 
meihylcellulose ,  (C6H10O5)(C0H9O4*OMe),  insoluble  in 
organic  solvents,  which  swells  in  sodium  hydroxide 
solution*  Similar  treatment  of  cellulose  gives  pro¬ 
ducts  containing  0*75  and  0*87%  OMe.  Hydro¬ 
lysis  of  the  methylated  cellulose  first  with  75%  sulph¬ 
uric  acid  at  the  ordinary  temperature  and  then  with 
hot  8%  sulphuric  acid  (by  dilution)  gives  dextrose 
and  2 -methylglucose  [ph enylhydrazone,  in.  p.  176°  (un- 
eorr.)b  This  last  compound  is  also  obtained  by 
hydrolysis  of  3  :  4  :  6 -triace lyU2 - meihylme tliylglucos ide , 
m.  p.  121°  (uncorr.)  [obtained  by  methylation  of 
1-ch loro-3  :  4  :  6 - tri aee tylglucose  (Brig!,  A.,  1922,  i, 
225)  with  methyl  iodide  and  silver  oxide],  with  10% 
hydrochloric  acid.  H.  Burton. 

Lignin.  I.  Chemical  and  physical  behaviour 
of  phenol-lignins.  E.  Wedekind  and  J.  R.  Katz 
(Ber.,  1929,  62,  [B],  1172 — 1177 ;  of.  Hillmer,  B., 
1926,  46).— Acetylation  of  the  simple  phenol-lignins 
leads  smoothly  and  under  varied  experimental  con¬ 
ditions  to  compounds  of  constant  analytical  composi¬ 
tion,  and  the  simple  acetylphenol-lignin,  like  acetyl- 
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resorcinol-lignin  and  methylphenol -lignin,  has  re¬ 
latively  great  solubility  in  a  variety  of  organic  media. 
Determinations  of  mol.  wt.  in  glacial  acetic  acid  give 
values  of  250 — 270  for  less  than  0-5%  solutions  which 
increase  rapidly  with  increasing  concentrations.  In 
phenol  and  naphthalene  the  minimal  mol.  wt.  1800 
is  observed.  In  bromoform  and  chloroform,  the 
compound  gives  colloidal  solutions.  Unexpectedly 
this  is  found  to  be  the  case  also  in  glacial  acetic  acid, 
acetone,  and  alcohol,  so  that  osmotic  measurements 
are  here  valueless.  Analytical  results  indicate 
C19H20O6  as  the  simplest  possible  formula  for  acetyl - 
phenol-lignin,  whence  C9H10O3  for  lignin.  Since, 
however,  this  expression  is  not  compatible  with  any 
constitution  assigned  to  lignin  and  it  has  not  pre¬ 
viously  been  assumed  that  less  than  two  methoxyl 
groups  are  present  in  the  simplest  lignin,  the  formula 
for  acetvlphenol-lignin  is  doubled  (C38Hi0O12),  and 
thus  after  subtraction  of  two  methoxyls,  four 
acetyls,  and  two  phenols,  the  expression  C1GII1606  is 
derived  for  the  simplest  lignin  skeleton.  For  acetyl- 
resoreinol-lignin  the  constitution 
G16H3  l04Ac2(OMe)2[C6H3(OAc)2]2  is  similarly  ob¬ 
tained.  The  addition  of  phenol  to  lignin  is  con¬ 
sidered  to  occur  at  the  double  linking,  thus  leading 
to  the  constitution  I  for  phenol- lignin,  based  on  the 
lignin  formula  of  Jonas. 


Judged  by  its  Rontgen  spectrum,  phenol-lignin 
appears  amorphous.  Acetylphenol-  and  aectylresorc- 
inol-lignin  have  rings  of  which  the  identity  periods 
are  approximately  4  A.,  thus  indicating  a  naphthalene 
or  conjugated  benzene  system.  Willstatter  lignin 
exhibits  two  rings,  the  inner,  smaller,  one  being  indis¬ 
tinct  and  not  present  in  the  phenol -lignin.  Will¬ 
statter  lignin  derived  from  radial  and  tangential 
sections  of  wood  shows  no  marked  effect  of  direction, 
but  a  slight  asymmetry.  Rontgenographie  examin¬ 
ation  of  various  species  of  wood  gives  essentially  only 
the  diagram  of  cellulose.  The  solubility  of  derivatives 
of  phenol-  and  resorcinol-lignin  in  chloroform,  benzene, 
etc.  permits  their  examination  in  unimolecular  films 
on  water.  The  molecules  appear  to  be  large  discs 
either  lying  flat  on  the  water  surface  or  overlapping 
like  tiles.  It  is  very  probable  that  macro-molecules 
in  Staudinger’s  sense  exist  and  have  a  disc  form,  thus 
being  differentiated  sharply  from  the  linear  form  of 
the  cellulose  molecule.  H.  Wren. 

Preparation  of  salts  of  methylguanidine  stable 
in  air.  W.  Traube  and  K.  Gorniak  (Z.  angew. 
Chem.,  1929,  42,  379 — 381). — Molecular  proportions 
of  dicyanod i amide  and  methylaraine  hydrochloride 
are  fused  together,  the  cooled  mass  is  dissolved  in 
absolute  alcohol  and  treated  with  sodium  cthoxide, 
the  solution  separated  from  sodium  chloride,  and 


neutralised  with  sulphuric  acid.  The  crude  sulphate 
is  separated  from  hygroscopic  impurities  by  dissolving 
in  a  little  water  and  reprecipitating  with  alcohol,  and 
finally  crystallised  from  water ;  the  pure  salt,  m.  p. 
238°,  is  no  longer  hygroscopic,  and  easily  yields  the 
stable  picrate,  m.  p.  198 — 199°,  and  nitrate,  m.  p. 
148 — 149°.  By  employing  formic  in  place  of  sulph- 
uric  acid,  the  somewhat  hygroscopic  formate,  m.  p. 
122°,  is  obtained.  The  nitrite  forms  stable  prisms, 
m.  p.  150°.  Acetyhnethylguanidine ,  m.  p.  171—172°, 
is  obtained  in  needles  and  elongated  plates  by  warm¬ 
ing  the  free  base  in  alcoholic  solution  with  ethyl 
acetate  ;  its  hydrochloride  has  m.  p.  172.  Benzoyl 
methylguanidine,  obtained  in  the  same  way  from  ethyl 
benzoate,  crystallises  from  hot  water  in  hexagonal 
prisms,  m.  p.  156°  ;  the  hydrochloride  forms  needles, 
m.  p.  220 — 221°.  Oxalylmeihylguanidine ,  m.  p.  205— 
209°  (decomp).,  and  im inomalonyhnethylguanid ine}  ob¬ 
tained  from  the  free  base  by  the  action  of  ethyl 
oxalate  and  ethyl  cyanoaeetate,  respectively,  are  both 
soluble  in  water  ;  the  latter  separates  with  1  mol. 
water  of  crystallisation,  in.  p.  162°  (decomp).,  and 
forms  a  red  momlroso  -  compound .  S.  I.  Levy. 

p~CMoro~suJbstituted  organic  compounds  of 
arsenic.  V.  V.  Nekrassoy  and  A.  S.  Nekrassov 
(J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  71 — 78).— See 
A.,  1928,  1230. 

Hydrogenation  and  decomposition  of  organic 
compounds  of  silicon  at  high  temperatures  and 
pressures,  V.  Ipatiev  and  B.  Doglov  (Ber., 
1929,  62,  [£],  1220— 1226).— Tetraetliylsilane  suffers 
50%  decomposition  after  3  days  at  350°  according  to 
the  scheme  2SiEt4=C2H6-f  Et3Si*SiEt3.  The  gase¬ 
ous  products  contain  also  methane  and  silicon  tetra- 
hydride,  whilst  the  formation  of  a  difficultly  volatile, 
viscous  oil  indicates  more  profound  condensation, 
Triethylsilane  appears  to  be  formed.  Phenyltnethyl- 
silane  suffers  only  15%  decomposition  after  24  hrs. 
at  450°,  60%  after  3  days  at  350°.  The  product  con¬ 
tains  benzene,  unchanged  phenyltriethylsilane,  tn- 
ethylsilicol  (due  to  presence  of  atmospheric  oxygen 
in  the  bomb),  tetraethylsilane,  and  diphenyldiethyl- 
silane.  A  dimeride  of  phenyltriethylsilane  is  also 
formed.  Tctraphenylsilane  is  extremely  stable  over 
the  range  300— 450°,  being  unaffected  except  for  the 
production  of  2 — 3%  of  oil  after  8  days  at  450°.  At 
490°,  the  molecule  becomes  completely  degraded, 
probably  suffering  profound  condensation.  The 
crystalline  substance  so  obtained  cannot  be  melted, 
sublimed,  distilled,  or  dissolved  in  any  medium. 

H.  Wren. 

Yields  of  Grignard  reagents.  I.  Alternating 
properties  of  n-alkyl  bromides.  II.  Effect  of 
rapid  addition  of  halide  on  yield.  H.  Gilman, 
E.  A.  Zoellner,  and  J.  B.  Dickey  (J.  Aimer,  Chem. 
Soe.,  1929,  51,  1576—1583,  1583— 1587).— The  yields 
of  Grignard  reagents  obtained  from  14  alkyl  bromides 
and  from  nine  other  halides  by  an  improved  optimum 
procedure  have  been  accurately  determined  by  an 
acid  titration  method  (cf.  Gilman  and  others,  A., 
1923,  ii„  272  ;  1928,  1212  ;  this  vol.,  546).  The 
n-alkyl  halides  containing  an  even  number  of  carbon 
atoms  appear  to  give  higher  yields  than  the  preceding 
homologues.  A  slight  decrease  in  yield  is  noted  with 
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increasing  moh  wt.  For  a  given  alkyl  group  the 
order  of  "decreasing  yield  is  n-,  sec-,  ierL- alkyl,  and 
bromides  give  higher  yields  than  the  corresponding 
iodides.  The  method  gives  good  yields  of  magnesium 
a-  and  p-naphthyl  bromides. 

The  decrease  in  the  yield  of  Grignard  reagent  caused 
by  adding  all  the  alkyl  halide  to  the  magnesium  at 
once,  instead  of  in  the  course  of  30—35  min.,  has  been 
determined  for  the  above  23  halides.  With  alkyl 
halides  the  decrease  is  about  10 — 18%  of  the  theor¬ 
etical  yield,  with  the  aryl  halides  3—7%,  and  with 
benzyl  chloride  only  0*3%.  The  alkyl  iodides  show  a 
greater  decrease  than  the  bromides,  and  the  branched 
alkyl  a  greater  than  the  n-alkyl  halides. 

H.  E.  F.  Notton. 

Active  magnesium-copper  alloys  for  the 
preparation  of  Grignard  reagents.  H.  Gilman 
and  h.  L.  Heck  (Bull.  Soc.  chim.,  1929,  [iv],  45,  250— 
254). — Further  comparative  experiments  on  the  use 
of  active  magnesium-copper  alloys  for  the  prepar¬ 
ation  of  Grignard  reagents  from  P-bromostyrene, 
n-butyl  chloride,  and  pinene  hydrochloride  show  that 
alloys  containing  13*3,  14*5,  and  19*0%  of  copper 
are  more  efficient  than  activated  magnesium,  the 
alloy  containing  14*5%  of  copper  being  superior  to 
that  containing  12*75%  of  copper  (A.,  1928, 253).  The 
results  indicate  maximum  efficiency  for  an  alloy 
containing  15%  of  copper.  The  colour  reaction  pre¬ 
viously  described  (A.,  1928,  160)  was  used  in  deter¬ 
mining  the  rate  of  formation  of  the  Grignard  com¬ 
pound.  Treatment  of  activated  magnesium  or  mag¬ 
nesium-copper  alloys  with  dry  hydrogen  at  360°  (cf, 
Ray  and  Dutt,  A.,  1928,  630)  reduced  their  catalytic 
activity.  R.  Brightmax. 

Formation  of  di-p-tolyl  in  preparation  of 
magnesium  benzyl  chloride.  Preliminary  form¬ 
ation  of  free  radicals  in  preparation  of  Grignard 
reagents.  H.  Gilman  and  J.  E.  Kirby  (J.  Amer. 
Chem.  Soc.,  1929,  51,  1571— 1576).— The  hydro¬ 
carbon,  m.  p.  119—120°,  obtained  in  small  yield  in 
many  reactions  involving  the  use  of  magnesium 
benzyl  chloride  (cf.  A.,  1925,  i,  802)  is  now  shown  to 
be  di-p-tolyl.  It  is  also  obtained  when  this  reagent 
reacts  with  cupric  chloride,  azobenzene,  or  formalde¬ 
hyde,  and  must,  therefore,  be  present  in  the  reagent 
itself.  It  is  probably  formed  from  the  free  benzyl 
radicals,  which  are  the  initial  products  of  the  reaction 
fet  this  vol.5  179).  This  is  confirmed  by  the  presence 
of  di-p-tolyl  (0*2%  yield  ;  also  traces  of  o-tolyl  deriv¬ 
atives,  oxidised  to  phthalic  acid)  in  the  product  from 
magnesium  benzyl  chloride  and  hydrochloric  acid  at 
The  possibility  that  the  di-p-tolyl  might  have 
arisen  from  traces  of  p-ehloro toluene  in  the  benzyl 
chloride  was  excluded  by  a  special  test.  Difficulty 
experienced  in  obtaining  a  negative  Beilstein  test 
lor  chlorine  on  samples  of  benzoic  acid. 

H.  E.  F.  Nottox. 

Forced  reaction  between  some  hydrocarbons 
aad  organomagnesium  halides.  H.  Gilman  and 
f;A.  Leermakers  (Rec.  trav.  chim.,  1929,  48,  577— 
579). — R0  action  can  be  detected  between  magnesium 
benzyl  chloride  or  magnesium  ethyl  bromide  and 
Q1“  or  tri-phenylmethane  when  they  are  refluxed  in 
benzene,  toluene,  or  xylene  under  varying  conditions. 


almost  the  whole  of  the  hydrocarbon  being  recovered 
in  the  pure  state.  J.  W.  Baker. 

Thermal  decomposition  of  organo-magnesium 
alkoxides.  D.  Ivanov  (Compt.  rend.,  1929,  188, 
1259 — 1260). — A  study  of  the  thermal  decomposition 
of  magnesium  ethoxy-,  n-  and  wo-propoxy-,  iso-  and 
fert.-butoxy-,  cydohexyloxy-,  and  phenoxy-bromides, 
and  of  the  ?t-amyloxy-  and  benzyloxy-chlorides 
shows  that  the  decomposition  temperature  is  330— 
350°  for  derivatives  of  primary  alcohols,  190—220° 
for  those  of  secondary,  140-160°  for  those  of  tertiary 
alcohols,  380—400°  for  the  benzyloxy-,  and  500°  for 
the  phenoxy -derivative .  It  is  suggested  that  the 
initial  reaction  is  a  double  decomposition  between 
two  molecules  of  the  alkoxide  with  the  formation 
of  magnesium  oxide  and  halide,  the  corresponding 
ethylenie  hydrocarbon,  and  the  alcohol.  These  are 
actually  the  principal  products,  accompanied  by  poly¬ 
merisation  products  of  the  hydrocarbon  and  traces 
of  other  compounds.  The  magnesium  halide  catalyses 
the  dehydration  of  the  alcohol.  R.  K.  Callow, 

Reactions  of  organic  mercury  compounds  with 
organic  halides.  II.  F.  C.  Whitmore  and  E.  K. 
Thurman  (J.  Amer.  Chem,  Soc.,  1929,  51,  1491— 
1503). — Organic  halides  have  been  refluxed  with 
mercury  diphenyl,  or  di-p-tolyl  in  toluene,  carbon 
tetrachloride,  or  chloroform  for  300  hrs.,  or  until 
reaction  has  taken  place.  The  following  do  not  react : 
ethylidene,  benzylidene,  and  benzoyl  chlorides,  dode- 
cyl,  ethylene  and  cydohexyl  bromides,  tetrachloro- 
and  hexachloro-ethane,  sec.-butyl,  allyl,  benzyl,  and 
2:4: 6-trinitrophenyl  iodides,  benzotrichloride, 
phenyl  p-bromoethyl  ether,  phenyl  y-bromopropyl 
ether,  ethyl  diehloroaeetate,  methyl  a-bromoisobutyr- 
ate  and  a-bromocamphor.  The  following  give  with 
mercury  diaryls  arylmercuric  lialides  (I)  and  tarry 
products :  bromonitromethane,  acetyl  iodide,  di¬ 
benzoyl  methyl  bromide,  co  -  bromoacetophenone, 
phenylacetylcnyl  iodide,  and  iodoaeetonitrile.  Ethyl 
bromomalonate  reacts  partly,  giving  I,  ethyl 
malonate,  p-bromotoluene,  and  ( ?)  ethyl  ethylene- 
tetracarboxylate.  On  the  other  hand  five  halides 
undergo  definite  reactions  of  four  types,  (a)  Di» 
phenylmethyl  bromide  gives  with  mercury  dhp-tolyl, 
diphenyl,  and  di-n-butyl,  respectively,  diphenyl-p- 
tolylmethane  (80%),  triphenylmethane  (90%),  and 
«a-diphenylpentane  (35%  of  theory).  (6)  ieri. -Butyl 
bromide  gives  almost  quantitatively  isobutylene,  I, 
and  toluene.  fert.-Amyl  iodide  and  ethyl  a-bromo- 
ethane-aap-tricarboxylate  yield  similarly  trimethyl - 
ethylene  and  ethyl  ethylene tricarboxylate,  respect¬ 
ively.  (c)  9-Bromofluorene  with  mercury  diaryls 
gives  9  :  9 1  -diflu orenylidene  and  I.  (d)  Stilbene  di¬ 
bromide  gives  stilbene,  I,  and  p-tolyl  bromide.  Thus, 
in  general,  mercury  diaryls  react  with  organic  halides 
similarly  to,  but  much  less  readily  than  other  types 
of  bases.  Contrary  to  the  statement  of  Kharasch 
(A.,  1922,  i,  189),  2:4: 6-trinitrophenylmercuric 
chloride  and  mercury  bis-2  : 4  :  6-trinitrophenyl  react 
normally  with  iodine,  giving  iodo-2  :  4  :  6-trinitro¬ 
benzene,  but  no  hexanitrodiphenyl. 

H.  E.  F.  Notton. 

1  :  2-Dimetbylci/cIopropanes.  J.  Baudreng- 
hein  (Bull.  Acad.  Roy.  Belg.,  1929,  15,  53—80}.— 
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1  :  2 -D1  methylcvcZopropan.es  have  been  prepared  from 
£8~dibromopcntane,  obtained  by  either  of  the  following 
processes  :  (1)  Condensation  of  magnesium  methyl 
bromide  and  crotonaldehyde  and  decomposition  of  the 
product  with  water  gives  a  75%  yield  of  Av-penten- 
M,  (I),  b.  p.  122—122*lo/760  mm.3  d20  0*8962, 
ng  1*4163,  but  if  sulphuric  acid  is  used  in  the  decom¬ 
position  of  the  product  a  relatively  large  proportion  of 
the  ether  (CHMc:CH-CHMe-)20,  b.  p.  158— 158-5°, 
dM  0*8047,  tig  1*4306  (also  prepared  by  the  action  of 
10%  sulphuric  acid  on  the  alcohol),  is  obtained. 
Anhydrous  hydrogen  chloride  converts  I  into  8 -chloro- 
Ay-pentene,  b.  p.  100*5°/77T6  mm.,(P  0*9004,  tig  1*4322, 
which,  since  it  is  readily  hydrolysed,  is  best  obtained 
by  direct  distillation  of  the  alcoholic  solution  without 
washing.  Hydrogen  bromide  slowly  converts  this 
into  the  bromopentene  (also  obtained  by  direct  action 
of  hydrogen  bromide  on  I),  which  is  ver y  readily 
hydrolysed  and  is  converted  by  further  treat¬ 
ment  with  hydrogen  bromide  (after  distillation  to 
remove  an  anticatalyst)  into  a  mixture  of  (3y-  and 
P§-dibromopentanes.  A  similar  mixture  is  obtained 
by  the  action  of  hydrogen  bromide  on  the  acetate  of  I 
obtained  by  the  action  of  potassium  acetate  on  the 
bromopentene,  but  with  the  acetate,  b.  p.  138*5 — 
139°/753  mm.,  d20  0*8962,  ?if}  1*4163,  prepared  by  the 
action  of  acetic  anhydride  on  I,  the  main  product  is 
the  bromopentinene,  further  absorption  of  hydrogen 
bromide  being  extremely  slow.  By  the  action  of 
phosphorus  tribromide  on  I  only  69%  of  mono- 
brominated  products  are  obtained,  isomerisation 
occurring,  since  conversion  into  the  acetates  yields  a 
mixture  which  was  not  further  investigated.  By  the 
action  of  zinc  and  boiling  S0%  alcohol  on  the  mixed 
dibromopentanes  a  mixture  of  A^-pentene  (44%  from 
the  dibromopentanes  obtained  from  the  chloropentene, 
16%  from  the  mixture  obtained  from  the  acetate)  and 
stereoisomeric  1  : 2-dimethylc?/cZopropanes,  which  is 
separated  by  conversion  of  the  former  into  Py-dibromo- 
pentane  by  the  action  of  bromine  in  potassium 
bromide  solution,  and  distillation  of  the  cyclic  hydro¬ 
carbons,  b.  p.  30—36°.  (2)  By  the  action  of  hydrogen 

chloride  on  aldol  only  resins  are  obtained,  and  only  a 
50%  yield  of  p-chloro-?i-butaldeliydo  results  with 
crotonaldehyde.  (3)  Pentane-p$-diol  is  obtained  by 
reduction  of  methyl  p-hydroxypropyl  ketone  (Claisen, 
A.,  1899,  i,  667)  with  platinum -black  and  hydrogen, 
and  hence  is  converted  into  pS-dibromopentane  and 
the  dimethylcvcZopropanes.  (4)  Pentane -p3-diol,  ob¬ 
tained  by  the  action  of  magnesium  methyl  bromide  on 
aldol  (Franke  and  others,  A.,  1907,  i,  171),  is  difficult  to 
separate  from  magnesium  salts  by  extraction  with 
ether,  but  the  product  is  readily  converted  directly 
by  the  action  of  48%  hydrobromic  acid  into  a  mixture 
of  the  bromohydrin  and  dibromopentane,  which  yields 
a  mixture  of  dibromopentanes  by  the  action  of  hydro¬ 
gen  bromide  at  100°,  since  by  the  action  of  zinc  it 
yields  a  mixture  of  the  ethylenic  and  cyclic  hydro¬ 
carbons.  (5)  Catalytic  reduction  of  acetylacetone 
with  platinum-black  yields  a  mixture  of  pentan-P-ol 
and  pentane- pS-diol  (30%),  and  with  active  platinum 
containing  a  trace  of  iron  a  mixture  of  the  diol  and 
methyl  P-hydroxypropyl  ketone  is  obtained.  Re¬ 
duction  with  sodium  and  alcohol,  however,  gives  a 
70%  yield  of  the  dioL  The  dibromopentanes  ob¬ 


tained  from  this,  on  treatment  with  zinc,  yield  only 
1%  of  the  ethylenic  derivative,  the  main  product  being 
1  :  2  -  dimethylq/dopropane .  By  repeated  fractional 
distillation  of  the  1  :  2 -dimethylcvcZopropanes,  b.  p. 
30 — 36°,  the  two  stereoisomeric  forms,  b.  p.  28*8—29° 
cP  0-6769,  1-37129,  and  b.  p.  37*2—37*4°,  0*6928 

rig  1*38223,  respectively,  are  obtained.  The  latter 
form  is  more  resistant  to  the  action  of  bromine. 
Exaltation  of  the  molecular  refractivities  for  various 
wave-lengths  are  tabulated  and  discussed. 

J.  W.  Baker. 

Oxidation  of  organic  halogen  compounds. 
C.  Courtot  and  J.  Pierron  (Bull.  Soc.  ehim.,  1929, 
[iv],  45,  286 — 293). — The  oxidation  of  a-olefinic 
secondary  chlorides  to  ketones  is  related  to  the 
mobility  of  the  halogen  in  presence  of  water.  Thus, 
1  -chloro- A2-cyc?ohexene,  b.  p.  65 — 66°/40  mm.,  ob¬ 
tained  in  93%  yield  by  the  action  of  dry  hydrogen 
chloride  on  A1:3-dihydrobenzene  at  — 5°  to  —8°,  is 
hydrolysed  by  water  at  15°  in  48  hrs.  and  at  60 — 65°  in 
75  min.  Oxidation  with  sulphuric  acid  and  sodium 
dichromate  at  60 — 65°  gives  60%  of  A--cvc?ohexen- 
1-one,  b.  p.  63°/14  mm.  Chlorotf/cZoliexane  is  only 
partly  (8*7%)  hydrolysed  at  90 — 95°,  and  on  oxidation 
at  49—45°  affords  adipic  acid.  ChlorocycZopentane is 
neither  hydrolysed  nor  oxidised  at  50—55° ;  at 
90—95°  71%  is  hydrolysed  and  oxidation  gives 
glutaric  acid.  Similarly  9-chlorofluorenone  is  neither 
oxidised  nor  hydrolysed  at  15°,  but  at  95—97°  is 
rapidly  hydrolysed,  and  oxidation  affords  fluorenone. 
3-Chloro-AMiexene,  b.  p.  65 — 67°/110  mm.,  obtained 
in  81%  yield  by  saturating  A^-hexen-S-ol  with 
hydrogen  chloride  at  0°,  does  not  combine  with 
halogen  hydride.  Hydrolysis  is  comploto  in  90  min. 
at  40°  and  81%  is  hydrolysed  in  48  hrs.  at  15°. 
Oxidation  at  60 — 65°  gives  55%  of  A^-hexen*^one, 
b.  p.  137 — 140°  (2  :  ±-dinitrophenylhydrazone.  m.  p* 
100 — 101°),  converted  by  hydrogenation  in  presence 
of  platinum -black  into  ethyl  propyl  ketone,  b.  p. 
121 — 124°  (semiearbazone,  m.  p.  112°).  y-Ghloro- 
B-methyl - AB- heptene,  b.  p.  75 — 78°/53  mm.,  obtained  by 
the  action  of  hydrogen  chloride  on  3-mefchyl-A*- 
liepten-y-ol  at  0°,  is  readily  hydrolysed,  93%  at  low 
in  48  hrs.,  90%  at  45—50°  in  75  min.,  and  at  45 — 50° is 
oxidised  to  $-methyl-A*-hepten-y-onef  b.  p.  96—98°/ 
70  mm.,  170— 172°/735  mm.  (semiearbazone,  m.  f- 
167°,  2  :  4 ' -dini trophenylhydrazo7ie)  m.  p.  147°).  some 
8  -  methyl -  A>*-heptadiene  being  also  formed.  A^-Hoxen- 
8- one  and  3-methyl- As-hepfcen-y-one  do  not  react  with 
magnesium  methyl  iodide  at  the  ordinary  temperature, 
and  accordingly  do  not  exist  in  the  enolic  form. 
Oxidation  of  the  Aa-sec. -chloride  accordingly  offers  an 
alternative  route  for  proparing  the  A°-ketone. 

R.  Brightman. 

p-Bromoethylenic  derivatives  of  benzene  and 
tbeir  magnesium  organo -compounds.  II.  B* 
Quelet  (Bull.  Soc.  chim.,  1929,  [iv],  45,  255 — 274). 
p-Bromostyrene  does  not  react  with  magnesium 
activated  by  bromine  in  ether.  With  p-bromo* 
propenylbenzene  reaction  is  incomplete,  about  10% 
of  the  bromide  being  recovered  unchanged,  and  the 
normal  magnesium  derivative  undergoes  partial  con¬ 
densation.  ^-Bromo-Aa-butenylbenzene,  p- brorno- 
allylbenzene,  and  ^-bromo-Av-butcnylbenzene  behave 
similarly  and  the  yield  of  magnesium  derivative  at  the 
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ordinary  temperature  as  determined  by  Gilman’s 
method  (A.,  1923,  ii,  272)  is  considerably  higher  than 
that  found  by  Job  and  Reich’s  method.  The  form¬ 
ation  of  the  complex  magnesium  derivative  is  acceler¬ 
ated  by  heat.  On  decomposition  with  water,  magnes¬ 
ium  p-propenylbenzene  bromide  affords  43%  of 
propenylbenzene,  b.  p.  68°/12  mm.,  d\  0-918,  n‘lt 
1-558  (dibromo -derivative,  m.  p,  66-5°),  and  some 
pp ’ -dipropenylbenzcne,  m.  p,  186°,  together  with  a 
non-crystalline  semi-fluid  substance,  probably  the 
decomposition  product  of  the  complex  magnesium 
derivative.  A“-Butenylbenzene,  b.  p.  80°/12  mm., 
d\l  0*907,  n\ 5  1*550,  allylbenzene,  b.  p.  154°/730  mm., 
and  Ay- butenylb enzene ,  b.  p.  65°/12  mm.,  are  similarly 
obtained  accompanied  by  similar  uncrystallisable 
non-volatile  products.  About  20%  of  the p-bromoallyl 
benzene  is  recovered  unchanged. 

The  following  have  been  prepared  from  the  above 
magnesium  derivatives  by  the  usual  methods  : 
p-allylphenol,  b.  p.  120°/12  mm.,  235°/732  mm., 
p -allylbenzoic  acid  (yield  25%),  m.  p.  104 — 105°  (silver 
salt,  dibromo- derivative,  m.  p.  154°),  p-diallylbenzene, 
b.  p.  94°/12  mm.,  dn  0*915,  n\)  1*526  ( tetrabromo - 
derivative,  m.  p.  109°),  p -allylbenzaldehyde  (with  ethyl 
orthoformate,  yield  12%),  b.  p.  113°/12  mm.,  ri$  1*555 
[mmicarbazone,  m.  p.  197°,  bromo- derivative ,  b.  p. 
193 — 195°/15  mm.  (decomp.)],  p-propenylphenol, 
m.  p,  93°,  b.  p.  136— 137°/12  mm.,  p -propenylbenzo ic 
acid  (yield  30%),  m.  p.  215°,  sublimes  above  190° 
(silver  salt),  p~ propenylallylbenzene  (from  magnesium 
p- propenylbenzene  bromide  and  allyl  bromide),  b.  p. 
107 — 108°/11  mm.,  d\l  0*918,  n\]  T559  (tetrabromo- 
derivative,  m.  p.  73°),  p -propenylbenzaldehyde  (yield 
lo%),  b.  ps  132°/17  mm.,  d?  1*044,  1*607  (semi- 

carbazone,  m.  p.  230°),  and  p -propenylphenylethyl- 
carbinol,  m.  p.  57°,  b.  p.  143 — 145°/11  mm.  ( phenyl- 
urethane,  m,  p.  235 — 236°),  which  on  dehydration  with 
phosphoric  anhydride  in  benzene  affords  p -dipropenyl- 
knzene,  m.  p.  63 — 64°,  b.  p.  123 — 125°/12  mm. 
(tetrabromo- derivative,  m.  p.  168—169°).  Comparison 
of  the  p-diallyl-,  p-dipropenyl-,  and  p-allylpropenyl- 
benzene  show's  that  under  12  mm.  migration  of  the 
double  linking  from  the  p~  to  the  ex-position  raises  the 
b.  p.  by.  15°.  The  low'  m,  pi.  of  the  tetrabromo- 
derivative  of  p-allylpropenylbenzene  is  attributed  to 
Asymmetry  of  the  molecule  and  is  not  really  an 
exception  to  the  rule  that  the  bromides  of  Aa-derivatives 
have  higher  m.  p.  than  the  bromides  of  the  A0- 
derivatives.  R.  Brightman. 

2-MethylnapMhalenes.  III.  K.  Dziewonski 
and  A.  Wulffsoixn  (Bull.  Acad.  Polonaise,  1929,  A, 
143 — 148). — Sulphonation  of  2-methylnaphtlialene 
^th  an  equimolecular  quantity  of  chlorosulphonic 
acid  in  nitrobenzene  at  30 — 40°  gave  %-methylnaph- 
Mem- 8 - sulphonic  acid  (sodium  salt ;  chloride ,  m.  p. 

96°;  amide ,  m.  p.  172 — 174°;  anilide ,  m.  p. 
182*— 164°).  Its  constitution  wras  established  by 
conversion  into  7 -methyl-  a-naphthol,  m.  p.  109—111° 
[aceierfe,  m.  p.  39—41°;  azo- derivative  with  p-nitro- 
aniiine,  m.  p.  250°  (decomp.)],  by  fusion  of  the  sodium 
salt  with  potassium  hydroxide.  A.  I.  Vogel. 

2:3-  and  1  : 4-DinitronapMhalene.  L.  K. 
Chtjdozilov  (Coll.  Czech.  Chem.  Comm.,  1929,  1, 
302—305). — See  A.,  1927,  49, 


Pyrogenic  decomposition  of  the  perhydrides  of 
fluorene  and  acemaphthene  tinder  pressure  of 
hydrogen.  M.  A.  Orlov  and  M.  A.  Belopolsky 
(Ber.,  1929,  62,  [B],  1226— 1234).— Hydrogenation  of 
fluorene  at  210 — 230°  with  initial  pressure  60 — 70  atm., 
twice  in  presence  of  nickel  oxide,  and  then  in  that  of 
a  mixture  of  nickel  oxide  and  hopcalite  (mixture  of 
oxides  of  silver,  manganese,  cop>per,  and  cobalt), 
affords  a  complex  mixture  of  products.  Treatment  of 
the  mixture  at  380°/70 — 75  atm.  initial  pressure  leads 
to  the  gasification  of  about  32%  of  it  and  the  pro¬ 
duction  of  monocyclic  and,  probably,  dicyclic  naph¬ 
thenes.  The  presence  of  perhydroindenes  in  the 
fractions  of  higher  b.  p.  is  established  by  their  con¬ 
version  when  passed  through  a  tube  heated  at  750° 
into  indene,  cycZopentadiene,  naphthalene,  and 
chrysene ;  under  similar  conditions,  these  products 
are  obtained  also  from  perhydroindene.  When 
distilled  with  aluminium  chloride,  fluorene  affords  coke 
and  diphenyl. 

Perhydroacenaphthene  is  remarkably  stable  to¬ 
wards  heat,  but,  at  about  450°  yields  gases  and 
petroleum  hydrocarbons  containing  benzenoid  com¬ 
pounds.  When  passed  through  a  tinned  iron  tube 
at  650°  it  gives  ethylene  and  propylene,  cycZopcnta- 
diene,  toluene,  indene,  and  methylindene.  The 
presence  of  indenes  in  coke-oven  tar  and  primary  tar  is 
probably  due  to  the  decomposition  of  fluorene  hydrides, 
the  presence  of  which  has  been  established  in  coal. 

H.  Wren. 

meso-Derivatives  of  anthracene  and  dianthryl. 
V.  I.  Minaev  and  B.  P.  Fedorov  (J.  Russ.  Phys. 
Chem.  Soc.,  1929,  61,  143 — 150).— Sodium  sulphite 
and  9-nitroanthracene  react  to  form  sodium  anthr- 
aeene- 9-su lphonate,  which  on  treatment  with  alkali 
hydroxide  yields  anthranol,  and  9-anthramine  on 
heating  with  ammonia  in  a  sealed  tube.  Sodium 
dianthryl  9 -sulphate  is  also  obtained  as  a  by-product, 
which  can  be  easily  reduced  to  the  parent  hydrocarbon, 
dianthryl,  hydrolysed  to  give  9 -hydroxy dianthryl,  and, 
on  heating  with  ammonia  in  a  sealed  tube,  made 
to  yield  9-dianthrylamine,  m.  p.  305°  (decomp.). 

M.  ZvEGINTZOV. 

[Pyrogenic  decomposition  of  chrysene  under 
pressure  of  hydrogen.]  N.  Orlov  and  N.  Lichat- 
SCHEV  (Ber.,  1929,  62,  [B],  1378  ;  cf.  this  vol.,  549}.— 
A  correction.  H.  Wren. 

Perylene  and  its  derivatives.  XXII.  A.  Zinke 
and  N.  Schniderschitsch  (Monatsh.,  1929,  51,  280 — 
284). — Catalytic  reduction  of  perylene  with  hydrogen 
and  palladised  charcoal  in  acetic  acid  at.  990 — 1000  mm. 
yields  octet hydroperylene  (I),  m.  p.  159 — 161°,  whilst 
by  extraction  of  the  residual  catalyst 
with  acetic  acid  hexahydroperylene 
(Zinke  and  XJnterkreuter,  A.,  1920, 
i,  541)  is  obtained.  Similar  reduction 
of  perylene-3  : 10-quinone  yields  the 
corresponding  hexahydroperylene- 3  :  10- 
diol}  m.  p.  298—300°  (diacetate,  m.  p. 
342 — 343°),  whilst  from  the  1  :  12- 
quirione  is  obtained  hexahydroperylene - 
1  :  12 -diol,  m,  p.  260°  (decomp.)  (di¬ 
acetate,  m.  p.  192 — 194°),  together  with  a  small  quantity 
of  a  substance ,  m>  p,  146 — 150°  (possibly  the  octa- 
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hydrodiol).  Similar  reduction  of  perylene-3  :  9-quin- 
one  yields  an  unidentified  substance,  m.  p,  251 — 253°. 

J.  W.  Baker. 

Nitration  of  bromoanilines  in  sulphuric  acid. 
R.  Luke§  and  J.  Fragner  (Coll.  Czech.  Chem.  Comm., 
1929,  1,  294 — 301). — Nitration  of  o-bromoaniline  in 
concentrated  sulphuric  acid  yields  6-bromo-m-nitro- 
anilinc.  m-Bromoaniline,  under  the  same  conditions, 
yields  3  -  bro  mo  -jp  - ni tro aniline ,  m.  p.  175 — 176°,  accom¬ 
panied  by  5-bromo-o-nitroaniline,  m.  p.  151 — 152°,  in 
small  quantity.  The  constitution  of  3-bromo-p- 
nitroaniline  is  confirmed  by  bromination  to  2:3:6- 
tribromo-p-nitroaniline,  m.  p.  159°,  by  conversion 
into  2  :  4-dibromonitrobenzene,  m.  p.  61°,  and  by 
conversion  into  o-bromonitrobenzene,  m.  p.  44 — 45° 
(lit.  41°),  by  the  action  of  nitrous  fumes.  3-Bromo- 
^-nitroaniline  has  also  been  prepared  by  the  nitration 
of  m-bromoacetanilide  and  converted  into  2:3:6- 
iribromo-p- nitroaniline  as  described  by  Claus  and 
Wallbaum  (A.,  1898,  i,  18),  who  give  m.  p.  172°  and 
131°,  respectively.  R.  K.  Callow. 

Transformation  of  phenybritroamines  into 
nitroanilines.  I.  A.  E.  Bradfield  and  K.  J.  P. 
Orton  (J.C.S.,  1929,  915 — 921). — The  isomeric  change 
of  aromatic  nitroamines  into  nitroanilines  under  the 
influence  of  mineral  acids  in  aqueous  or  aqueous  acetic 
acid  media  (cf.  Orton  and  Pearson,  J.C.S.,  1908,  93, 
725;  Orton,  Reed,  and  Thomas,  Brit.  Assoc.  Reps., 
1912,  117;  Chem.  News,  1912,  106,  236)  has  been  re¬ 
examined.  Quantitative  measurements  (using  a 
colorimetric  method)  of  the  velocity  of  transformation 
of  the  nitroamines  derived  from  2  :  4-dichloro-  and 
2  : 4-dibromo-aniline,  and  3-bromo-p-toluidine,  in 
50%  and 98% acetic  acid  media, show  that  although  the 
appropriate  nitroaniline  is  the  main  product,  by-pro¬ 
ducts  arise,  one  of  which  is  a  substance  capable  of 
diazo-coupling  with  a  phenol.  The  formation  of  the 
nitroaniline  and  by-products  proceeds  as  a  reaction  of 
the  first  order  and  no  stoicheiometrical  relation  exists 
between  the  proportions  of  the  products ;  the  ratio 
varies  with  the  experimental  conditions,  but  in  general 
has  the  same  value  for  equivalent  concentrations  of 
different  catalysing  acids.  By  contrast  with  the 
chloroamine  transformation  (A.,  1928,  628),  the  anion 
of  the  acid  catalyst  is  not  fundamentally  concerned 
in  the  reaction,  and  the  chlorination  of  an  anilide 
by  the  chloroamine  of  another  finds  no  complete  and 
simple  parallel,  although  it  is  sometimes  possible  for 
the  nitro-group  to  migrate  from  a  nitroamine  to  a 
carbon  atom  of  another  aniline  or  anilide.  The 
catalytic  behaviour  of  nitric  acid  for  the  transform¬ 
ation  is  anomalous,  but  this  is  not  due  to  nitration 
effects.  The  results  confirm  the  preliminary  work 
(loc.  cit.),  and  are  in  harmony  with  the  view  that  an 
intramolecular  process  is  the  essential  part  of  the 
transformation.  3  -B  romo-p  -  tolylniiroamine,  m.  p. 
65°,  was  prepared  from  3-bromo-p-toluidine  by  nitra¬ 
tion  with  nitric  acid  (d  T50)  in  acetic  acid  and  acetic 
anhydride  at  0°,  and  separated  from  the  accompany¬ 
ing  3~bromo-5-nitro-'p-tolylnitroamine  by  addition  of 
three-quarters  of  the  calculated  quantity  of  Ar-hydro- 
chloric  acid ;  2  : 4-dichlorophenylnitroamine  and 

2  :  4^-dibromophenylnitroamine,  m.  p.  77°,  were  ob¬ 
tained  by  the  method  of  Orton  (J.C.S.,  1902,  81,  806; 


A.,  1907,  i,  205).  These  nitroamines  are  highly  sensi- 
tive  to  light.  C.  W.  Shoppee. 

Pyridine  as  catalyst  in  production  of  dimethyl- 
a-naphtliylamine.  F.  G.  Germuth  (J.  Amer, 
Chem.  Soc.,  1929, 51, 1555 — 1557). — Addition  of  4  c.c. 
of  pyridine  to  each  g.-mol.  of  a-naphthylamine  in¬ 
creases  the  yield  of  dimethyl- a-naphthylamine  obtain¬ 
able  by  treatment  with  methyl  sulphate  (2  mols.)  and 
40%  sodium  hydroxide  from  51*3%  to  65*8%,  Larger 
amounts  produce  no  further  increase. 

H.  E.  F.  Notton. 

Constitution  of  Bandrowskris  base,  J.  J. 
Ritter  and  G.  H.  Schmitz  (J.  Amer.  Chem.  Soc., 
1929,  51,  1587 — 1589). — The  constitution  assigned  by 
Bandrowski  (A.,  1889,  973 ;  cf.  Erdmann,  A.,  1904,  i, 
778,  935)  to  the  base,  m.  p.  238°,  obtained  by  oxidis¬ 
ing  p -phenylenediamine  with  potassium  ferricyanide 
is  confirmed  by  the  observation  that  1  mol.  of  the 
base,  when  oxidised  with  lead  peroxide  and  25% 
sulphuric  acid,  yields  1  mol.  of  p-benzoquinone.  A 
compound  analogous  to  that  formed  from  p-toluidine 
(Green,  J.C.S.,  1893,  63,  1395)  should  give  2  mols.  of 
quinone.  EL  E.  F.  Notton. 

Reduction  of  esters  of  benzeneazohydroxy- 
benzoic  acids.  E.  Puxeddu  (Gazzetta,  1929,  59, 
212 — 218). — Reduction  of  an  alkyl  benzeneazophenol- 
carboxylate  involves,  in  addition  to  the  loss  of  the 
benzeneazo-group,  the  removal  of  the  alkyl  group. 
Thus  methyl  5 -benzene azosalicylate  (Limpricht,  A., 
1891,  1036)  (methyl  ether,  m.  p.  66°)  is  reduced  by 
phenylhydrazine  or  by  tin  and  hydrochloric  acid  to 
5-aminosalicylic  acid,  which  is  also  obtained  from 
ethyl  5 - benzeneazosalicylate ,  m.  p.  100°  (methyl  ether, 
m.  p.  64°),  or  from  the  phenyl  ester,  m.  p.  149°. 

E.  W.  Wign jUI. 

Stereochemistry  of  aromatic  compounds. 
¥111.  Optically  active  heterocyclic  compounds 
and  azo-dyes  of  the  dinaphthyl  series.  R.  Kuhn 
and  P.  Goldfinger  (Annalen,  1929,  470,  183—200; 
cf.  Mascarelli,  this  vol.,  181). — Azo-2  :  2-naphthalene 
is  reduced  by  stannous  chloride  and  alcoholic  hydrogen 
chloride  (cf.  Jacobsen,  A.,  1922,  i,  589)  to  2  : 2'-di- 
amino-1  :  1'- dinaphthyl  (I),  m.  p.  193°  (con.).  When 
I  is  treated  with  rf-camphorsulphonic  acid  in  alcoholic 
chlorobenzene,  d-2  :  2' -diamino-1  :  V -dinaphthyl  d* 
camphor sulphonate,  m.  p.  243°  (corr.),  [ajg  +491*8°  in 
pyridine,  separates,  d-2  :  2* -Diamino- 1  :  V -dinaph¬ 
thyl  (II),  m.  p.  242*5 — 243°  (corr.),  [a]|J  +149*5°  in 
pyridine,  exhibits  Zeero-rotation  ([a]'g  —30°)  in  A7* 
hydrochloric  acid.  The  1  -ismneride  (III)  has  m.  p- 
243°,  [a]1,?  +46*8°  in  2A7-hydroehloric  acid.  Resolu¬ 
tion  of  I  is  not  readily  effected  with  a-bromo-~-eam- 
phorsulphonic  acid.  Condensation  of  6  :  6'-diamino- 
di-o-tolyl  (Meisenheimer  and  Horing,  A.,  1927,  766) 
with  benzil  at  180 — 200°  affords  a  condensation  pro¬ 
duct,  m.  p.  213°  (corr.)  :  the  corresponding  substances 
from  I,  II,  and  III  have  m.  p.  277*5°  (corr.),  yielding 
a  turbid  liquid  which  becomes  clear  at  291*5°,  m.  p. 
295°,  [a]i{  —1910°  in  pyridine,  and  m.  p.  281°,  Mu 
+823*4°  in  pyridine,  respectively.  The  dibenzylidene 
derivative  of  II  has  m.  p.  146°  (corr.),  [a]ff  +129°  in 
pyridine,  —130°  in  sulphuric  acid,  whilst  the  con¬ 
densation  product  with  dinitrobenzil  has  m.  p.  335  , 
[a]|}  —1611°  in  pyridine.  Acetylation  of  an  optically 
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impure  specimen  of  III  with  acetic  anhydride  and 
pyridine  gives  a  diacetyl  derivative,  m,  p.  237°,  [«]fj 
+151*6°  in  acetic  acid,  which  when  reduced  with 
hydrogen  in  presence  of  platinum  oxide  and  acetic 
acid,  yields  an  inactive  product.  Similar  results  are 
obtained  with  the  diacetyl  derivative,  [oc]g  —92°  in 
acetic  acid,  and  the  benzil  condensation  product,  of 
II,  Raccmisation  of  II  is  not  effected  by  heating 
with  ^hydrochloric  acid  at  100°,  hut  at  i35°  some 
optically  inactive  naphthocarbazole,  m.  p,  157° 
(Mcisenheimer  and  Witte,  A,,  1904,  i,  193)  (pierate, 
m.  p.  221°),  is  formed.  When  II  is  diazotised  and 
[  coupled  with  resorcinol,  a  deep-red  azo-dye, 
032H22O4N4j  darkens  and  decomp,  about  300°, 
—1730°  in  pyridine,  is  obtained.  The  rotation-dis¬ 
persions  of  most  of  the  above  optically  active  com¬ 
pounds,  for  different  wave-lengths,  are  given. 

EL  Burton. 

Volatility  and  structures  of  azides  and  ali¬ 
phatic  diazo-compounds.  N.  V.  Sidgwick  (J.C.S., 
1929, 1 108 — 1 110) . — Comparison  of  the  b.  p.  of  azides 
and  aliphatic  diazo-compounds  with  the  correspond- 
[  mg  halides  and  nitro- compounds,  shows  that  the  b.  p. 
of  the  former  lie  near  those  of  the  bromides,  or  between 
these  and  the  iodides  (cf.  Forster  and  Newman,  ibid., 
1910,  97,  2572),  whilst  the  b,  p.  of  the  latter  lie 
j  very  near  those  of  the  chlorides.  The  open-chain 
formulae  R*NIN — N,  R2CIN — N,  contain  semi-polar 
|  double  linkings,  the  presence  of  which  always  causes 
I  a  rise  in  the  b.  p.  :  the  b.  p.  would  therefore  be  ex- 
*  peefced  to  lie  near  those  of  the  nitro- compounds  rather 

than  the  chlorides  or  bromides.  The  results  appear  to 
1  indicate  that  the  ring  formulae  should  be  retained  for 
both  azides  and  diazo- compounds.  C.  W.  Shopfee. 

Constitution  of  normal  diazotates  and  diazo- 
hydrates.  A.  Hantzsch  (Ber.,  1929,  62,  [i?], 
1235— 1241) . — The  observation  of  Cambi  and  Szego 
(A.,  1928,  1369)  that  the  absorption  curves  of  normal 
and  fso-diazotates  are  differentiated  by  the  presence 
or  absence  of  a  characteristic  band  has  been  anti¬ 
cipated  by  Hantzsch  and  Lifschitz  (A.,  1912,  ii,  1116), 
who  have  been  led  to  the  conclusion  that  the  light 
absorption  of  the  azo-group  in  azo-compounds 
R*NIN*R  and  particularly  in  the  isomeric  diazo-com¬ 
pounds,  ArN2*S03H,  Ar*N2#CN,  and  Ar*N2*OMe,  is 
so  unusually  variable  that  no  certain  interpretation 
with  regard  to  constitution  can  be  based  on  the 
absorption  curves.  Cambi  and  Szego’s  assertion 
that  “  normal  and  ?so-diazotates  cannot  possibly  be 
stereoisomerides  5i  is  without  foundation  and  their 
method  of  determining  constitution  by  optical  means 
leads  to  untenable  conclusions  when  applied  to  other 
azo-compounds  such  as  tolueneazodimethylamine  and 
potassium  hyponitrite.  Reply  is  made  to  Angeli  (A., 
»28, 1129).  H.  Wren. 

Introduction  of  the  triphenylmethyl  group 
iato  phenols.  II.  I).  V.  N.  Hardy  (J.C.8.,  1929, 
1000—101 1 ). — Phenols  and  phenolic  ethers  fall  into 
three  groups  according  to  their  behaviour  towards 
an  acetic-sulphuric  acid  solution  of  triphenylmethyl- 
carbinol  (the  Bacyer-Villiger  reaction).  Those  which 
condense  (Group  I)  include  phenol,  anisole,  phenetole, 
9-cresol,  o-tolyl  methyl  ether,  o-tolyl  ethyl  ether, 
fincresol,  pyrocatechol,  guaiacol,  verafcrole,  resorcinol 


and  its  dimethyl  ether,  quinol,  pyrogallol  and  its 
trimethyl  ether,  thymol,  a-  and  p-naphthol;  those 
which  reduce  the  carbinol  to  triphenylmethane  (group 
II)  include  p-cresol,  p-tolyl  methyl  and  ethyl  ethers, 
m«  and  p-ehlorophenol,  quinol  dimethyl  ether.  To 
group  III,  those  which  do  not  react,  belong  o*  and 
p-nitrophenol,  picric  acid,  o-  and  p-nitroanisole, 
salicylic  acid,  methyl  salicylate,  trie hloroph end,  tri- 
chloroanisole,  tribromophenol.  o-Chloro-  and  o- 
bromo-phenol  exhibit  anomalous  behaviour,  con¬ 
densing  and  yielding  triphenylmethane  simultane¬ 
ously.  Mechanisms  for  the  Baeyer-Villiger  reaction 
suggested  by  the  author  (with  Boyd,  A.,  1928,  516) 
and  by  van  Alplien  (ibid.,  57)  are  discussed.  It  is 
considered  that  the  primary  reaction  is  between  the 
triphenylmethyl  cation  and  the  undissociated  phenol, 
since  phenolic  ethers  react  similarly  to  phenols.  It 
is  suggested  that  the  formation  of  triphenylmethane 
by  members  of  group  II  is  preceded  by  elimination 
of  triphenylmethyl  as  the  anion  from  an  intermediate 
complex,  and  the  nature  of  the  subsequent  oxidation 
products,  in  particular  those  derived  from  p-cresol, 
is  discussed.  A  number  of  reactions  which  appear 
to  involve  the  triphenylmethyl  anion  are  instanced* 
In  general,  the  triphenylmethyl  group  enters  the 
nucleus  para  to  hydroxyl  or  metlioxyl,  but  occasion¬ 
ally  o- substitution  occurs.  Contrary  to  the  statement 
of  Sehorigin  (A.,  1928,  59),  di - triph enylmethylation 
lias  been  observed  for  a-naphihol  and  1  ;  3-dimethoxy- 
benzene.  The  preparation  of  the  following  tetra- 
phenyl methanes  is  described  k-eihozy-,  m,  p,  191°, 

converted  by  boiling  acetic-hydriodic  acid  into 
4-hydroxy- ;  3  : 4-dihydroxy-,  m.  p.  262°  (cf.  lit.) ; 
3 : 4-dimethoxy-,  m.  p.  170°  (lit.),  converted  by 
acetic-hydriodic  acid  into  the  foregoing  hydroxy- 
compound ;  2  : 4-dihydroxy-,  in.  p.  268°  (decomp .) 
(lit.) ;  1  :  3-dimethoxy-,  m.  p.  180°  (lit.),  together 
with  1  :  Z  -  dimethoxy -  4l  :  6  -  bktrqyhenylmethylbenzene, 
m.  p.  271°;  3:4:  5 4rihydroxy~f  in.  p.  255°  (decomp.) 
after  darkening  at  230°  (compound  +2COMe2) ; 
3:4:  o-trimethozy-,  m.  p.  178° ;  &-1iydroxy-2-methyl*o~ 
iso propyl-,  which  is  dimorphous,  a- form,  m.  p.  106— 
107°,  p-/om,  m.  p.  157° ;  3 - cliloroA-hydroxy- ,  m.  p. 
193*5°,  together  with  triphenylmethane  (I),  m.  p. 
93°;  Z-bromoA-hydroxy- ,  m,  p.  186—187°,  together 
with  I.  Guaiacol  yields  a  mixture  of  4-hydroxy-3- 
methoxy-  and  3-hydroxy-4-methoxy-tetraphenyl- 
methanes  hydrolysed  by  acetic  and  hydriodic  acids  to 
3  :  4-d ihydr oxy tetraphenylmethane ,  m.  p.  262°. 
Naphthol  affords  4- iriphenyhnethyl-<x~naphthol ,  m.  p. 
204 — 204*5°  (compound  -fTEtOH),  together  with  2  :  4- 
b istriphenylmeihyl- 1  -naph ihol,  in.  p.  235 — 236° ; 
naphthol  gives  1  -triphenylmethyl- $-naph thol,  m.  p. 
228°.  m-Chloro-  and  p-ehloro-phenol,  quinol  di¬ 
methyl  ether,  p-tolyl  ethyl  ether,  and  p-iolyl  methyl 
ether  all  give  I  as  the  sole  identifiable  product:  the 
yield  is  98*4%  in  the  last  case.  p-CresoI  yields  I 
together  with  an  acidic  substance,  isolated  as  a  brown, 
amorphous  powder,  shrinking  about  85°,  and  melting 
at  100—110°  (decomp.).  o-Tolyl  ethyl  ether  affords 
i-ethozy-Z-methyUetraphenylmelham ,  m.  p.  144°  (cf. 
van  Alplien,  A.,  1927, 867),  also  obtained  synthetically 
as  follows  :  triphenylcarbinol  and  o-toluidine  were 
condensed  with  acetic  and  hydrochloric  acids,  and  the 
product  was  hydrolysed  to  4-amino-3-methyltetra- 
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phonylraefehano ;  the  diazonium  sulphate  of  the  latter, 
•when  treated  with  boiling  ethyl  alcohol,  gave  the  above 
ethoxy-compound,  m.  p.  143°.  By  the  Sandmeyer 
reaction,  the  foregoing  diazonium  sulphate  affords 
4-ehloro-3-methyltetraphenylmethanc,  m,  p.  160°, 
o-Diphenylenephenylcarbinol  condenses  with  phenol 
to  yield  o-diphenjdene-4-hydroxydiphcnylmethane 
(lit.),  converted  by  acetic-hydriodic  acid  into  o-di- 
phenylencphenylmethane,  m.  p.  145°.  Diphenylyldi- 
phenylcarbinol  similarly  affords  dipImiylyl-^-hydroxy- 
triphenylmetJicme,  m.  p.  183°,  also  prepared  from  di~ 
phenylyldiphenylmethyl  chloride  and  phenol ;  it  is 
stable  toward  acetic  and  hydriodic  acids. 

The  stability  of  tetrarylmethane  derivatives  (ef. 
Boyd  and  Hardy,  loc.  cii.)  has  been  further  investi¬ 
gated,  and  a  tabular  summary  is  given.  The  decom¬ 
positions  mentioned  are  analogous  to  those  of  2-hydr¬ 
oxy  triphenylm  eth ane  (Schmidt,  Dfss,,  Heidelberg, 
1898}  and  of  the  hexametliyl  ether  of  phloroglucinol  - 
phthalein  (A.,  1928,  884),  and  afford  additional 
evidence  of  the  reversibility  of  the  Baeyer-Villiger 
reaction.  C.  W,  Shopper. 

Germicidal  action  of  hydroxy  diaryl  sulphides. 
G,  E.  Hilbert  and  T.  B.  Johnson  (J.  Amer.  Chem. 
Soc.,  1929,  51,  1526— 1536),— p-Methoxydiphenyl 
sulphide,  b.  p.  194 — 195°/13  mm,,  prepared  by  modi¬ 
fications  of  (a)  Hinsberg’s  (A.,  1903,  i,  251 ;  1908,  i, 
S75 ;  1909,  i,  6)  and  (b)  Ziegler’s  (A,,  1890,  1292) 
methods,  is  converted  by  a  mixture  of  48%  hydro- 
bromic  acid  and  acetic  anhydride  at  80—90°  into 
p -hydroxydiphenyl  sulphide  (115),  m.  p.  50—51°,  b.  p. 
164 — 165°/3  mm.  (p-niirobenzoate,  m.  p.  74— 75°),  and 
by  21%  hydrobromic  acid  in  glacial  acetic  acid  at  60°, 
or  by  boiling  48%  aqueous  hydrobromic  acid  into 
diphenyl  disulphide  and  p-bromophenol.  The  new 
phenol  may  also  be  obtained  directly  from  benzene- 
sulpliinie  acid  and  phenol  [cf.  (a)],  or  from  magnesium 
p-anisyl  bromide  and  chlorothiolbenzene,  but  not 
fromp-hydroxybenzenediazonium  chloride  and  sodium 
phenyl  sulphide,  o- 31  ethoxy-,  b.  p.  150 — 152°/3  mm. ; 
m-meihoxy-,  b.  p.  156°/4  mm.,  diphenyl  sulphides,  and 
p -meth oxy phenyl  p -tolyl  sulphide,  m.  p.  45 — 46°,  b,  p. 
1S1— I82°/4  mm.,  prepared  by  method  (6),  are  de- 
methylated  to  o -hydroxydiphenyl  sulphide  (33),  b.  p. 
140°/3  mm.  (p -nitrobenzoate,  m,  p.  72 — 73°) ;  m -hydr¬ 
oxydiphenyl  sulphide  (68),  b.  p.  159— 181  °/3  mm. 
(p -nitrobenzoate,  m.  p.  103°),  and  p - li yd rox y phenyl 
p -lolyl  sulphide  (50),  m.  p.  67—68°,  b.  p.  178—180°/ 
3  mm.  A  new  method,  probably  of  general  applica- 
ation,  for  preparing  diphenyl  sulphide  is  by  decom¬ 
posing  the  yellow  intermediate  product  from  benzene- 
diazonium  chloride  and  sodium  phenyl  sulphide  at 
5°  with  copper  powder.  p-Methoxydiphenylsulphone 
is  dcmethylated  to  p -hydroxydiphe nyls u Ipk on e  (<10), 
m.  p,  136—137°.  The  high  phenol  coefficients  (given 
in  parentheses)  and  low  toxicities  of  the  hydroxydi- 
phenyl  sulphides  are  noteworthy.  H.  E.  F.  Nqtton. 

Esters  of  hydrogenated  aromatic  alcohols 
[ci/cfohexyl  stearate],  R,  H.  van  Schaack,  jun. — 
See  R„  1929,  427. 

Manufacture  of  condensation  product  from 
m-cresol  and  acetone  [2  :  2'-dihydrQxy«-4  :  ^-di¬ 
methyl-  pe-diphenylpropane],  Schering  -Kahl- 
baum  A.-G.  and  H.  Jordan. — See  B.s  1929,  467. 


Reactivity  of  the  nitro-gTOup  in  4  : 5-dinitro- 
veratrole  towards  sodium  methoxide  at  35° 
and  45°.  A.  H.  Parijs  (Ree.  trav,  chim.,  1929, 
48,  560 — 563). — The  velocity  of  the  bimolecular 
reaction  between  4  :  5-dmifcroveratrole  and  sodium 
methoxide  has  been  determined  at  35°  and  45°  by 
titrating  the  unchanged  sodium  methoxide  with  acetic 
acid.  The  bimolecular  velocity  coefficients  at  35°  and 
45°  are,  respectively,  0  0029  and  0*0088  minr1  The 
corresponding  values  for  o-dinitrobenzene  (cf.  Steger, 
A.,  1899,  i,  745,  whose  values  need  to  be  halved) 
aro  0*0242  and  0*0695,  respectively,  hence  the  intro- 
duction  of  two  methoxy -groups  into  o-dinitrobenzene 
retards  the  reaction  with  sodium  methoxide  to  a 
greater  extent  than  does  the  introduction  of  a  single 
methoxy-  or  ethoxy-group  in  the  5 -position  in 
l-chloro-2  ;  4-dinitrobenzene.  The  solubility  of  4  ;  o- 
dinitroveratrole  in  absolute  methyl  alcohol  at  15°, 
25°,  35°,  and  45°  is,  respectively,  7*66,  10*54,  18*21, 
and  24*95  g.  per  litre.  J.  W.  Baker. 

Hydroxy-p-orcinol  [2:3:  5-trihy dr oxy-p -xyl¬ 
ene].  Y.  Asahina  and  E.  Ishibashi  (Ber.,  1929, 
62,  [J3],  1207—1208  ;  cf.  this  voL,  818).— p-Xylo- 
quinone  is  converted  by  acetic  anhydride  and  con¬ 
centrated  sulphuric  acid  into  hydroxy- fi-orcinol  tri¬ 
acetate,  m.  p.  108°,  from  which  hydroxy- p- orcinol,  m.  p. 
158°,  is  derived ;  the  corresponding  iribemoate  has 
in.  p.  156°.  H.  Week, 

Hoesch  synthesis  of  phenolic  ketones.  II 
Condensation  of  arylglyoxylonitriles  with 
phloroglucinol,  W.  Borsche,  C.  Walter,  and 
J.  Niemann  (Ber.,  1929,  62,  [J?],  1360— 1366).— Con¬ 
trary  to  the  observations  of  Marsh  and  Stephen  (A., 
1925,  i,  1158),  the  condensation  of  arylglyoxylonitriles 
with  phloroglucinol  leads  to  the  formation  of  imfno 

lactones,  (0H)3CsH_OTH)-O  W. 

Ar>C< - 

Treatment  of  a  solution  of  benzoyl  cyanide  (1  mol) 
and  phloroglucinol  (2  mols.)  in  ether  with  hydrogen 
chloride  affords  2  :  4  :  6  :  2' :  4'  :  & -hexahydroxtjin- 
phenylacetiminolacione  (I;  Ar=Ph),  ra.  p.  286*— 
287°  [monohydrate ;  hydrochloride,  m.  p.  215—220° 
(decomp.) ;  penia-acetate  (also  dihydrate),  in.  p* 
181°].  Similarly,  4-methoxybenzoyl  cyanide  yields 
2  :  4  :  6  :  2'  :  4/  :  6' -hexahydroxy-A” ~ methoxy triphenyl- 
acetiminohclone  (I;  Ar=OMe*C6H4),  m.  p.  259—260° 
after  blackening  (also  monohydrate ).  4-Clilorophenyl- 
aeetonitrile  and  p-nitrosodimethylaniline  in  boiling 
methyl  alcohol  in  presence  of  sodium  hydroxide 
afford  the  4 -dimethylaminoanil  of  4 -chlorobenzoyl 
cyanide,  m.  p.  146—174°,  converted  by  oY-hydro- 
cliloric  acid  Into  4-chlorobenzoyl  cyanide,  b.  p.  117— 
118°/16  mm.,  m.  p.  40—41°,  which  with  phloro¬ 
glucinol  yields  4"-ehloro-2  :  4  :  6  :  27 :  4' :  &-hexa- 
hydroxyiriphejiylaceiiminolactone  (I,  Ar— C1*C6H4),  de¬ 
comp.  270—280°  after  blackening  (hydrochloride,  de¬ 
comp.  235—240°  when  rapidly  heated ;  penia-acetak, 
m.  p.  265 — 267°  after  softening  at  255°  and  then 
darkening).  Resorcinol  and  4-chlorobenzoyl  cyanide 
afford  4ft-chloro-2  :  4  :  2' :  & -tetrahydroxytriphenyl- 
aceiolactone,  decomp.  276°  after  becoming  red. 

4-  Chloro-oximinoacetopheTione,  m.  p.  158 — 160°, 
from  4-chloroacefcophenone  and  i,soamyl  nitrite,  is  con¬ 
verted  by  acetic  anhydride  into  4-chlorobenzoic  acid. 
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Similarly,  4 -bmmo-oximinoacetophenone,  m.  p.  161°, 
yields  4-bromobenzoie  acid.  H.  Wren. 

Coirfi.gH.rati on  of  inactive  inositol,  S.  Poster- 
nak  and  T.  Postern  ah  (Compt.  rend.,  1929,  188, 
1296—1298). — The  synthesis  of  Z-inositol  by  Wieland 
and  Wishart  (A.,  1914,  i,  953)  did  not  decide  its 
stereochemical  structure ;  the  preparation  of  a 
tavorotatory  tetraphosphoric  acid  of  the  substance 
(A.,  1928,  271)  showed,  however,  that  it  could  not 

have  the  structure -  and  the  optical  inactivity 

of  the  monophosphoric  acid  (Anderson,  A.,  1914,  i, 
1191)  excluded  the  structure  The  action  of 

fuming  nitric  acid  on  a  mixture  of  inositol -mono-  and 
-di-phosphoric  acids  gives  a  product  of  the  compo¬ 
sition  of  a  tartaric  acid  phosphate,  which  is  hydro¬ 
lysed  to  r- tartaric  and  mesotartaric  acids ;  since  the 
structure  J-f-J  contains  only  irans- hydroxyl  groups, 
it  is  now  excluded.  Further,  the  oxidation  of 
inositol  by  alkaline  potassium  permanganate  at  0° 
gives,  in  addition  to  trihydroxyglutaric  and  tetra- 
hydroxyadipic  acids,  attorn ucic  acid  [new  m.  p.  176° 
(decomp.),  identical  with  a  specimen  prepared  from 
mucic  acid  and  freed  from  the  latter  by  treatment 
of  the  aqueous  solution  of  the  ammonium  salt  with 
alcohol] ;  the  only  remaining  structure  for  inositol 
consistent  with  this  is  — — , 
i.e.  (I).  Anderson's  mono- 
phosphoric  acid  is  accord¬ 
ingly  f — inositol-3(or  6)- 

phosphoric  acid,  and  the 
Z-diphosphoric  acid  contains 
its  second  phosphoric  acid 
group  on  a  1,  2,  4,  or  5 
carbon  atom.  To  form  allo- 
mucic  acid,  the  ring  opens  at  the  5,0  or  6,1  linking ; 
other  products  are  probably  formed  by  ring-fission 
elsewhere.  It  is  suggested  that  natural  inositol 
should  be  considered  as  a  reserve  carbohydrate  which 
by  its  special  configuration  can  break  down  to  various 
substances,  according  to  the  point  of  ring-fission  as 
determined  by  the  positions  at  which  phosphoric 
acid  is  attacked.  E.  W.  Wignall. 

Synthesis  of  isomeric  ephedrines  and  their 
homologues.  W.  N.  Nagai  and  S.  Kanao  (An- 
nalen,  1929,  470,  167 — 182). — Benzaldehyde  con¬ 
denses  with  nitroethane  in  presence  of  25%  aqueous 
potassium  hydrogen  carbonate,  yielding  p -nitro-a- 
fhmylpropyl  alcohol ,  b.  p.  123 — 124°/4  mm.,  reduced 
by  zinc  dust  and  25%  acetic  acid  to  p -hydroxylamino- 
fhmylpropyl  alcohol,  m.  p.  78 — 79°.  Treatment 
of  this  with  aqueous  formaldehyde  affords  the  methyl - 

tnmilrone,  OH-CHPh-CHMe-N<^H-,  m.  p.  100°, 

induced  by  zinc  dust  and  acetic  acid  to  a  mixture 
of  dZ-ephedrine  (I),  m.  p.  75°  [hydrochloride,  in.  p. 
187—138° ;  chloroplatinate ,  m.  p.  199°;  chloroaurate , 
112 — 113° ;  N-p -nitrobenzoyl  derivative,  m.  p. 
quaternary  ammonium  iodide ,  Ci2H2003SfI, 
^•JP*  228 — 229°,  from  I  (1  mol.)  and  methyl  iodide 
(4*5  mols.)],  and  cZZ-isoephedrine  (II),  m.  p.  118° 
[hydrochloride,  in.  p.  164°;  oxalate ,  m.  p.  218°  (de- 
oomp.);  chloroaurates,  m.  p.  117°  and  194°;  copper 
compound,  2C10H16ON,CuO,2H2O,  m.  p.  129° 
(decomp.),  IS-p-nttrobenzoyl  derivative,  m.  p.  165 — 


166°;  quaternary  ammonium  iodide ,  C12H20ONI, 
m.  p.  183°,  by  the  action  of  methyl  iodide].  When 
I  is  treated  with  d- tartaric  acid  in  warm  methyl 
alcohol,  1  -ephedrine  d -hydrogen  tartrate  (+MeOH), 
m.  p.  69°,  separates  on  cooling :  evaporation  of  the 
residue  and  further  cooling  affords  ephedrine 
d -hydrogen  tartrate ,  m.  p.  145 — 146°*  Z-Ephcdrine, 
m.  p.  40 — 40*5°,  [<x]§  —34-69°  in  water  (hydro¬ 
chloride,  m.  p.  216—217°;  N-p -nitrobenzoyl  deriv¬ 
ative,  m.  p.  187—188°,  [a]g  —51-77°  in  chloroform, 
which  on  heating  with  concentrated  hydrochloric 
acid  gives  d-fsoephedrine  O-p-nitrobenzoate),  is 
identical  with  the  natural  product  from  Ma  Huang. 
d-Ephedrine  (hydrochloride,  m.  p.  216 — 217° ;  N-p- 
nitrobenzoyl  derivative,  in.  p.  187 — 188°,  [a]20  +51*12° 
in  chloroform)  has  m,  p.  40 — 10*5°,  [a]30  +34-42°  in 
water.  Treatment  of  II  with  aqueous  tartaric  acid 
yields  l-isoepkedrine  d -hydrogen  tartrate,  m.  p.  178° 
(decomp.),  furnishing  Z-isoephedrine,  m.  p.  118 — 
118*5°,  [a]2,,  — 5T93°  in  alcohol  {hydrochloride,  m.  p. 
182 — 182*5°,  [«]D  — 6T88°  in  wrater ;  N-p -nitro¬ 
benzoyl  derivative,  m.  p.  177°,  [a]g  —140*47°  in 
chloroform),  and  purification  of  the  residual  base 
with  Z- tartaric  acid  gives  d-isoephednne,  m.  p.  117 — 
118°,  [a]20  +51*87°  in  alcohol  [hydrochloride,  m.  p. 
182 — 182*5°,  [a]20  +61*61°  in  water ;  oxalate ,  m.  p. 
219°  (decomp.) ;  N-p -nitrobenzoyl  derivative,  m.  p. 
177°,  [a]f>  +140*85°  in  chloroform],  identical  with 
the  natural  product. 

Reduction  of  p-nitro-  a-phenylpropyl  alcohol  with 
iron  and  aqueous-alcoholic  sulphuric  acid  below'  45°, 
or  with  tin  and  hydrochloric  acid  yields  a  mixture 
of  dl -norephedrine  [ fi-amino-tx-phenylpropyl  alcohol], 
m.  p.  104—105°  [ hydrochloride ,  m.  p.  194°;  sulphate , 
m.  p.  285 — 286°;  oxalate,  m.  p.  245°  (decomp.); 
dioxalate ,  m.  p.  182 — 183°  (decomp.) ;  chloroplatinate, 
decomp.  221  *5° ;  chloroaurate ;  copper  oxide  compound, 
decomp.  169°  after  darkening  at  120°;  N -acetyl 
derivative,  m.  p.  135°,  converted  by  heating  with 
concentrated  hydrochloric  acid  into  dfZ-nomoeplie- 
drine;  N -p-nitrobenzoyl  derivative,  m.  p.  189°],  and 
d\-norisoephedrine,  m.  p.  71°  [hydrochloride,  m.  p. 
169°;  sulphate ,  in.  p.  290 — 291°  (decomp.) ;  oxalate, 
m.  p.  235° ;  dioxalate,  m.  p.  171°  (decomp.) ;  chloro¬ 
platinate,  m.  p.  199*5°  (decomp.) ;  chloroaurate,  m.  p. 
132 — 133°;  copper  oxide  compound,  m.  p.  154° 
(decomp.) ;  -acetyl  derivative,  m.  p.  85—86°; 

-nitrobenzoyl  derivative,  in.  p.  170°].  Resolution 
of  these  amines  is  accomplished  by  d-  and  Z-tartaric 
acids,  d -Norephedrine,  in.  p.  52°,  [(x]g  +14*76°  in 
alcohol  [d -hydrogen  tartrate  (+EtOH),  m.  p.  about 
160°,  [e+g  (alcohol  free)  +34-69°;  hydrochloride , 
m.  p.  171 — 172°,  [a]£  +33-4°  in  alcohol;  sulphate 
(+2H20),  m.  p.  (anhydrous)  285 — 286°  (decomp.), 
[a]g  +31*51°;  oxalate,  m.  p.  245°;  chloroplatinate , 
m.  p.  22T5°  (decomp.) ;  chloroaurate,  m.  p.  188° ; 
Ih-p -nitrobenzoyl  derivative,  m.  p.  175 — 176°,  [ajg 
+49*95°  in  chloroform,  when  heated  with  concen¬ 
trated  hydrochloric  acid  gives  Z-norzsoephedrine 
p-nitrobenzoate],  1  -norephedrine,  m.  p.  about  50°, 
[a]g  —14*56°  in  alcohol  [1  -hydrogen  tartrate  (+EtOH), 
m.  p.  160°  after  sintering  at  about  130°,  [a]g  (alcohol 
free)  —34*46°;  hydrochloride,  m.  p.  171—172°,  [a]g 
—33*27°;  sulphate  (+2H20),  m.  p.  (anhydrous) 
285—286°  (decomp.),  [ajg  -31*99°;  oxalate,  in.  p. 
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245°  (decomp.; ;  chloroplatinate,  m.  p.  221°  (decomp.) ; 
chloroaurate ,  m.  p.  188°;  N -p-niirobenzoyl  derivative, 
m.  p.  175 — 176°,  [a}g  — 49*58°  in  chloroform,  con¬ 
verted  by  treatment  with  concentrated  hydrochloric 
acid  into  d-nomoephedrine  p-nitrobenzoate ;  iri- 
methylammonium  iodide,  m.  p.  211 — 212°,  [a]D 
—22*23°,  obtained  also  from  Z-ephedrine  and  methyl 
iodide],  \~nonsoephedrine,  m.  p.  77*5 — 78°,  [a]20 
—32*64°  in  alcohol  [d -hydrogen  tartrate ,  m.  p.  202° 
(decomp.) ;  [a]fj  —13*39° ;  hydrochloride,  m.  p.  180— 
181°,  [a]n  -42*68°;  sulphate ,  m.  p.  290—291°  (de¬ 
comp.),  [a]D  —39*99°;  oxalate ,  m.  p.  235° ;  chloro¬ 
platinate,  m.  p.  199° ;  chloroaurate,  in.  p.  137 — 138° ; 
N -p-nitrobenzoyl  derivative,  m.  p.  199°,  [a]$  —105*13° 
in  chloroform],  and  d-norisoephedrine,  m.  p.  77*5 — 
78°,  [ot]j)  +33*14°  in  alcohol  \\-hydrogen  tartrate,  m.  p. 
202°,  [a]20  +13*36°;  hydrochloride,  m.  p.  180 — 181°, 
[«]'§  +42*53°;  sulphate ,  m.  p.  290 — 291°  (decomp.), 
[a]n  +40*12°;  oxalate,  m.  p.  235°  (decomp.) ;  chloro¬ 
platinate,  m.  p.  198  chloroaurate,  m.  p.  137 — 138°; 
N-p -nitrobenzoyl  derivative,  m.  p.  199*5°,  [ajjj 
+104*96°  in  chloroform ;  trimethylammonium  iodide, 
m.  p.  216—216*5°,  [aJU  +36*65°],  are  described. 
When  d  1  -N- benzoylnorephedrine ,  m.  p.  143°,  is  treated 
with  concentrated  sulphuric  acid,  2  :  o -diphenyl  A- 
methyloxazoline  (III)  [jncrate  (IV),  m.  p.  140 — 141°], 
results.  This  is  converted  by  boiling  with  dilute 
hydrochloric  or  sulphuric  acid  into  dl-nonsoephedrine 
O -benzoate  [hydrochloride  (V),  m.  p.  220° ;  sulphate, 
m.  p.  182°  (decomp.) ;  picrate ,  m.  p.  186°  (decomp.), 
also  obtained  by  crystallising  IV  from  hot  alcohol]. 
Treatment  of  V  with  concentrated  sulphuric  acid 
gives  III ;  with  ammonia,  dl-IS-benzonon&oephedrine , 
m.  p,  128°,  is  obtained. 

Reduction  of  p-nitro-a-phenylpropyl  alcohol  with 
zinc  dust  and  50%  acetic  acid  in  presence  of  2  mols. 
of  formaldehyde  affords  a  mixture  of  dl -methyl- 
ephedrine  [$-dirnet  hylain  ino-a-ph  enylp  ropyl  alcohol], 
m.  p.  63*5—64*5°  (hydrochloride,  m.  p.  207 — 208° ; 
oxalate,  m.  p.  170 — 171° ;  picrate,  m.  p.  124 — 125°; 
chloroaurate,  m.  p.  137°),  and  dl-meihyhsoephedrine, 
b.  p.  135*5°  (corr.)/16  mm.  df  1*5143 

(picrate,  m.  p.  148 — 148*5° ;  oxalate),  separated  by 
means  of  the  difference  in  solubility  of  the  hydro¬ 
chlorides  in  acetone.  1  -Methylephedrine,  m.  p.  87 — * 
87*5°,  [a]I}  —29*2°  in  methyl  alcohol  [d -hydrogen 
tartrate,  m.  p.  87— 88°,  [a]g  -6*77°;  hydrochloride, 
m.  p.  192°  after  sintering  at  189°,  [<y]|J  —29*95° ; 
oxalate,  m.  p.  187°  (decomp.) ;  picrate,  m.  p.  142°; 
chloroaurate,  m.  p.  128 — 129°;  copper  oxide  com¬ 
pound,  m.  p.  86 — 87°],  d -methylephedrine,  m.  p.  87 — 
87*5°,  [a]g  +29*17°  in  methyl  alcohol  [1  -hydrogen 
tartrate,  m.  p.  87 — 88°,  [a]D  +6*6° ;  hydrochloride, 
m.  p.  192°,  [«JD  +30*07°;  oxalate,  m.  p.  187°;  chloro¬ 
aurate,  m.  p.  127 — 12S°;  methiodide,  m.  p.  211°,  [a]g 
+22*1°],  d-methyl\Boephedrine,  b.  p.  145 — 145*5° 
(eorr.)/24  mm.,  m.  p.  28 — 28*5°,  df  0*98566, 
1*5109,  [a ]g  +48°  in  methyl  alcohol  [d -hydrogen 
tartrate,  m.  p.  (+2H20)  83*5—84°,  (anhydrous)  about 
150°;  chloroaurate  ~  m.  p.  127°],  and  l-methtjhso- 
ephedrme,  b,  p.  145°  (corr.)/24  mmM  m.  p.  28—28*5°, 
df  0*9854,  nf  1*5108,  [«]8  -48*34°  in  methyl  alcohol 
[1  -hydrogen  tartrate ,  m,  p.  (+2H20)  83*5 — 84°, 

(anhydrous)  about  150°;  chloroaurate,  m.  p.  128°; 
hydrochloride ;  oxalate ;  methiodide,  m.  p.  216 — 216*5°, 


[a]ff  —36*1°],  are  described,  d-  and  Z-Methylephe- 
drines  are  also  obtained  from  d-  and  Z-ephedrines  and 
methyl  iodide,  H.  Burton, 

A  homologue  of  ephedrine.  J.  Saem  and  B. 
Sanchez  (Bull.  Soc.  chim.,  1929,  [iv],  4 5,  284 — 
286). — p-Tolyl  ethyl  ketone,  b.  p.  234—235°  (yield 
60%  from  propionyl  chloride  and  toluene  in  presence 
of  aluminium  chloride  and  carbon  disulphide ;  cf. 
Klages,  A,,  1902,  i,  611),  is  converted  by  bromination 
in  benzene  in  a  current  of  carbon  dioxide  into  a-brom- 
ethyl  p -tolyl  ketone,  m.  p.  80°  (yield  75%),  which 
with  an  8%  solution  of  methylamine  in  benzene 
affords  (yield  45%)  p-tolyl  a-methylaminoethyl  ketone 
hydrochloride,  m.  p.  232°  (methiodide,  m.  p.  199— 
200° ;  picrate,  m.  p.  170°).  By  hydrogenation  in 
presence  of  platinum -black  the  latter  is  converted 
into  p- tolyl- oL-methyla?ni?ioethylcarb inol,  b.  p.  114° 
(hydrochloride,  m.  p.  222° ;  methiodide,  m.  p.  175°; 
picrate,  179°),  which  is  rather  more  toxic  for  rabbits 
than  natural  ephedrine,  but  exerts  a  smaller  hyper¬ 
tension  (cf.  Hyde,  Browning,  and  Adams,  A.,  1928, 
1143).  B.  Brightman. 

Formation  of  bases  from  carbonyl  compounds. 
Ill,  Synthesis  of  di-ephedrine  and  other  amino- 
alcohols.  A.  Skit  a  and  F.  Keil,  [in  part,  with  L. 
Boente]  (Ber.,  1929,  62,  [B],  1142—1151;  cf.  A., 
1928,  1228 ;  Manske  and  Johnson,  this  vol.,  441).— 
Catalytic  hydrogenation  of  acetonylacetone  in  pres¬ 
ence  of  cy  cZohexylam ine  and  colloidal  platinum 
affords  2  :  5 -dimethyl- N-cyclohexylpyrrolidine,  b.  p. 
100716  mm.,  df  0*8927,  ri*  1*47339  (picrate,  m.  p. 
Ill — 114°),  and  e-cyclo hexylaminohexan-$-ol,  b.  p. 
153°/21  mm.,  m.  p.  76 — 77°  (picrate,  111.  p.  76 — 77°). 
y-Methylaeetylacetone  and  cycZohexylamine  similarly 
afford  S-cyclohexylamino-y-methylpentan-fi-ol,  b.  p. 
104—106°/!  mm.  (picrate,  m.  p.  157 — 159°).  Benzoyl- 
acetone  and  methylamine  analogously  yield  the  dia¬ 
ster  e  ois  0  in  eric  y-methylamino-oL-phenylbuimi-ca-oh  (I), 

b.  p.  155— 156°/16  mm.,  df&  1*0107,  1*52032  (pale 

yellow  picrate,  m.  p.  193 — 194°),  and  (II)  b.  p.  155— 
156°/16  mm.,  df%  1*0079,  rif*  1*52298  (dark  yellow 
picrate,  m.  p.  118 — 119°).  Benzil  and  methylamine 
give  $-methylamhw-x.&-diphenylpenian’VL-ol,  b.  p.  195— 
200°/20  mm.,  m.  p.  134°  (hydrochloride,  m.  p.  250°; 
acetate,  m.  p.  144 — 145°,  whilst  (3-cyclo hexyhmino* 
a§-diphenylethan-oL-ol,  m.  p.  162 — 163°  (hydrochloride, 
m.  p.  264 — 265°),  is  derived  from  benzil  and  cyclo- 
hexylamine.  Methyl  propyl  diketone  and  methyl- 
amine  afford  p -methylamin ohexan-y-ol,  b.  p.  Bl°/18 
mm.,  m.  p.  78°  (hydrochloride,  m.  p.  146 — 147°),  and 
4  -  hydroxy -1:4- dimethyl  -  5  -  propyl  -  2  -  a -  hydroxybutyl - 
pyrrolidine,  b.  p.  154 — -156°/15  mm.  (diacetyl  deriv¬ 
ative,  m.  p.  165 — 168°/16  mm.).  Phenyl  methyl 
diketone  and  methylamine  give  p -methyl  amino  -  a- 
phenylpropan-a-ol  (<ZZ- ephedrine),  m.  p.  75°,  in  50 /o 
yield.  Hydrogenation  of  rZZ-ephedrine  in  presence 
of  formaldehyde  and  colloidal  platinum  gives  almost 

quantitatively  B -diynethylamino-^-phenylpropan-^ol 

(N -methylephedrine) ,  m.  p.  63 — 64*5°  (hydrochloride, 
m.  p.  205°).  Acetylacetone  and  dimethylamine  m 
presence  of  ammonium  chloride  and  colloidal  platinum 
are  hydrogenated  to  ^-dimethylaminopentan-  (3 -ol,  b.  p. 
61— 62°/ll  mm.  H.  When. 
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Action  of  chlorine  compounds  on  cholesterol, 
VII.  E.  Montignib  (Bull.  Soc.  ehim.,  1929,  [It], 
45,  302 — 304). — Iodine  trichloride  and  cholesterol 
in  ether  yield  an  amorphous  substance,  m.  p.  72 — 
73°,  containing  no  hydroxyl  group,  apparently  a 
mixture  of  an  iodo-  and.  a  ehloro-eompound.  By  the 
action  of  sulphur  monochloride  at  100°,  followed  by 
treatment  with  water,  a  reddish-brown  product,  m.  p. 
72 — 85°,  containing  26-37%  S,  3-61%  Cl,  is  obtained. 
The  sulphur  is  probably  present  as  *OB>SH%  being 
eliminated  by  aqueous  potassium  hydroxide  or  con¬ 
centrated  nitric  acid.  In  chloroform  solution,  anti¬ 
mony  trichloride  after  2  hrs.  gives  a  violet  coloration 
(cf.  Steinle  and  Kahlenberg,  A.,  1926,  633).  Calcium 
chloride  gives  an  additive  compound.  Stannic 
chloride  in  excess  in  benzene  at  the  ordinary  tem¬ 
perature  affords  a  brown  product,  m.  p.  65 — 70°, 
containing  chlorine,  vdiich  gives  Licbermann’s  re¬ 
action,  yields  a  non-crystalline  bromide,  and  contains 
no  hydroxyl  group.  Stannic  chloride  alone  gives  the 
same  product.  R.  Brightman. 

Sterol  group.  III.  Acetylation  and  catalytic 
hydrogenation  of  ergosterol.  I.  M.  Heiebron 
and  W,  A.  Sexton.  IV.  Existence  of  isomeric 
ergosterols,  I.  M.  Heilbron,  W.  A.  Sexton,  and 
F.  S.  Spring  (J.C.S.,  1929,  921—926,  926—931).— 
Catalytic  hydrogenation  of  ergosterol  using  palladium - 
black  in  ether  at  15°  or  in  alcohol  at  70°  yields  a-ergo- 
stenol,  in.  p.  130 — 131°;  the  process  is  selective  and 
by  arrest  after  the  addition  of  2  atoms  of  hydrogen  a 
good  yield  is  obtained  of  dihydroergosterol,  m.  p, 
173°,  [oL)fm  — 21*7°  (acetate,  m.  p.  180°)  (cf.  Windaus 
and  Brunken,  A.,  1928,  424).  Use  of  glacial  acetic 
acid  as  solvent  at  70°  affords  allo-a-ergostanyl  acetate, 
»+p.  144—145°  (cf.  Reindel  and  Waiter,  A.,  1928, 
295),  hydrolysed  by  10%  alcoholic  potassium  hydr¬ 
oxide  to  allo-a-ergostanol  monohydrate,  m.  p,  144— 
145°  (cf.  Reindel  and  Walter,  loc.  ciL ). 

When  a  solution  of  ergosterol  in  glacial  acetic  acid 
is  treated  with  anhydrous  potassium  acetate  at  100° 
for  5 — 6  hrs.  in  an  atmosphere  of  carbon  dioxide 
trgosteryl  a-aeetate,  m.  p.  132 — 133°,  is  obtained  ; 
it  regenerates  ergosterol  by  hydrolysis  with  5% 
alcoholic  potassium  hydroxide.  The  a-acetate  passes 
into  ergosterol  p -acetate  by  treatment  with  boiling 
acetic  anhydride,  or  when  heated  above  its  m.  p.,  arid 
by  catalytic  hydrogenation  with  palladium-black  in. 
ether  furnishes  a-ergostenyl  acetate,  m»  p.  109 — 110°. 
The  authors  suggest  that  the  third  double  linking, 
which  is  hydrogenated  only  in  hot  glacial  acetic  acid, 
joins  two  quaternary  carbon  atoms,  since  this  be¬ 
haviour  is  reminiscent  of  that  of  able  tic  acid  (cf.  A., 
W'22,  h  547  ;  1925,  i,  1419.) 

^  IV,  Homogeneous  samples  of  ergosterol  obtained 
two  different  sources,  although  possessing 
identical  in,  p.  and  closely  similar  optical  properties, 
behave  differently  towards  catalytic  hydrogenation. 
Thus  with  palladium-black  in  ether  at  15°,  Boh- 
hnger's  product  (I),  m.  p.  161—162°,  [af 5  -159*3°, 
absorbs  4  atoms  of  hydrogen  to  yield  a-ergostenol, 
m.  p.  130—131°,  [*]“ht  +18*0°,  whilst  Boot's  product 
m.  p.  161—162°,  [«£  —171*0°,  slowly  absorbs 
slightly  less  than  2  atoms  of  hydrogen.  Hydrogen - 
ation  of  II  is  completed  by  addition  of  fresh  catalyst, 


yielding  a  teirahydro-derivative,  separable  into 
p-crgostenol,  m.  p.  114 — 116°  (acetate,  m.  p,  94 — 96°), 
and  a-ergostenol,  m,  p.  130—131°.  Failure  to  obtain 
complete  hydrogenation  with  the  first  portion  of  the 
catalyst  is  not  due  to  poisoning,  since  the  same 
specimen  of  catalyst  rapidly  converted  I  into  a-ergo¬ 
stenol.  Acetylation  of  either  I  or  II  with  acetic 
anhydride  affords  products  possessing  identical  m.  p. 
and  specific  rotations,  provided  that  the  duration  of 
treatment  is  the  same  :  with  increasing  time  the  m,  p. 
falls  and  the  specific  rotation  rises.  The  difficulty  of 
hydrogenating  I  persists  after  acetylation,  but  both 
I  and  II  furnish  a-ergostenyl  acetate,  m.  p,  109—1 10°, 
[a]|J0i  +6*3°  by  treatment  with  palladium- black. 
Hydrolysis  of  the  ergosteryl  p-aeetate  from  II,  m.  p. 
172 — 174°  with  5%  alcoholic  potassium  hydroxide 
affords  an  ergosterol,  m.  p.  161—162°,  [a]^ci  —160*0°, 
hydrogenated  rapidly  and  completely  in  the  presence 
of  palladium-black  to  a-ergostenol,  m.  p.  130 — 131°, 
[a]54Ql  +19°;  the  form  of  the  hydrogen-absorption- 
time  curve  is  precisely  similar  to  that  given  by  I. 
Another  specimen  of  ergosterol,  —161*2°, 

obtained  from.  Boot's  “when  treated  with  twice  the 
amount  of  catalyst  used  to  hydrogenate  I,  absorbed 
4  atoms  of  hydrogen  without  any  marked  break  at  the 
dihydro-stage,  to  yield  a-ergostenol,  m.  p.  129—131°. 

C.  W.  Shorter, 

Zymosterol,  a  dextrorotatory  sterol  of  yeast. 
H.  Penau  and  G.  Tanret  (Compt.  rend.,  1929,  188, 
1317 — 1319;  cf.  following  abstract). — Zymosterol 
has  the  formula  C27H4202,H20,  t.e.,  that  of  a  hydroxy- 
ergosterol  (cf.  Maclean,  A,  1928,  329) ;  after  losing 
water  above  80°,  it  has  m.  p.  100—101°,  rising  after 
several  resol  idifieations  to  106—108°.  In  alcoholic 
chloroform  at  16°  the  values  [a  j436d+0O*5°,[a]54(ii  —39*9° 
[a ]5^  +34*8°  are  found  (cf.  Maclean) ;  the  dispersion 
ratio  [a]^  :  [a]#^  is  thus  1*73  (cf.  the  value  2*85  for 
ergosterol).  The  iodine  value  (190—201)  confirms 
the  presence  of  three  ethylenic  double  linkings;  the 
acetyl  derivative,  C27H40(OAc)2,  has  m.  p.  115°,  [a]D 
+20°;  the  digitonin  complex  contains  28*6%  of 
zymosterol.  Zymosterol  in  acetic  anhydride  and 
sulphuric  acid,  gives  the  green  Liebermann  reaction, 
with  a  characteristic  blue  intermediate  stage;  the 
Salkowsky  reaction  is  negative ;  with  antimony 
pentachloridc  a  faint  rose  coloration  is  given,  and 
similarly  there  is  a  faint  Rosenheim  reaction,  but  these 
may  be  due  to  traces  of  ergosterol.  Fresh  yeast  which 
contains  0*1—0*15%  of  ergosterol  contains  0*1%  of 
zymosterol.  E.  W.  Wignall. 

Physical  and  biological  study  of  the  dextro¬ 
rotatory  sterol  from  yeast  [zymosterol].  R, 
Faere  and  H.  Simonnet  (Compt.  rend.,  1929,  188, 
1312—1315 ;  cf .  preceding  abstract). — The  ultra-violet 
absorption  curves  of  zymosterol  show  no  maximum 
from  4500  to  2500  A.,  and  the  general  absorption  is 
very  much  weaker  than  that  of  ergosterol ;  no  change 
in  the  absorption  is  produced  by  irradiation  in  an  inert 
atmosphere.  The  antirachitic  potency  of  the  irradiated 
product  is  only  about  1/100  that  of  irradiated 
ergosterol  (this  voL,  359)  and  may  be  due  to  contamin¬ 
ation  with  the  latter  substance.  E.  W.  Wignale. 

Superheating  of  uniform  organic  compounds. 
V.  Aryl  naphthenates  and  the  mechanism  of 
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their  transformations.  S.  Skraup  and  0. 
Binder  (Ber,  1929,  62,  [B],  1127 — 1138;  cf.  A., 
1927,  659). — Thermal  decomposition  of  the  phenyl 
esters  of  cycfopentane-,  c?/dobutane~,  and  probably 
cycZopropane-carboxylic  acids  resembles  that  of  cyclo- 
hexanecarboxylie  esters  in  yielding  the  corresponding 
o-hydroxyphenyl  ketones ;  the  sensitiveness  of  the 
compounds  to  heat  increases  with  diminishing  size  of 
the  ring.  Introduction  of  a  methyl  group  in  position  1 
increases  the  thermostability  and  causes  ultimate 
rupture  into  phenyl  formate  and  unsaturated  hydro¬ 
carbon.  The  primary  fission  of  phenyl  naphthenates 
into  phenol  and  a  cyclic  keten  which  subsequently 
unite  to  an  o-hydroxyphenyl  ketone  is  possible  for  the 
unsubstituted  compounds,  but  not  for  their  1 -methyl 
derivatives.  When  gently  warmed,  diphenylketen  and 
phenol  afford  phenyl  cliphenylacetate ;  athighertemper- 
atures,  however,  nuclear  substitution  predominates. 
The  intermediate  formation  of  ketens  is  established  by 
use  of  azobenzene  which  gives  heterocyclic  compounds 
decomposing  at  a  higher  temperature  into  benzo- 
phenoneanil  and  phenylcarbimide .  The  hypothesis 
that  phenyl  esters  of  fatty  acids  decompose  primarily 
into  phenyl  formate  and  Aa-alkylenes  which  then  yield 
acetylene  and  paraffins  does  not  appear  tenable,  since 
hexadecene  affords  a  dimeride  and  products  of  higher 
b.  p,  but  not  acetylene.  Treatment  of  a  phenyl  ester 
of  a  naphthenic  acid,  C10H18O2j  from  Galician  petroleum 
causes  loss  of  carbon  dioxide  and  union  of  the  residues 
with  production  of  an  alieyclieally  substituted  benzene, 
the  behaviour  being  neither  that  of  a  fatty  ester  nor 
that  of  a  nuclear  carboxylated  naphthene. 

The  following  observations  appear  new  :  cyclo - 
pentanecarboxylic  acid,  b.  p.  112 — 113°/14  mm.  (by 
hydrogenation  of  cycZopentenecarboxylic  acid)  and 
its  'phenyl  ester,  b.  p.  137°/13  mm.;  o -hydroxyphenyl 
cyclo pentyl  ketone,  b.  p.  125 — 135°/13  mm. ;  phenyl 
cyclo Initanecarboxylate,  b.  p.  127°/13  mm. ;  o-hydroxy¬ 
phenyl  cyclobutyl  ketone ,  b.  p.  139 — 140°/15  mm. ; 
methyl  cyclobutanecarboxylaie ,  b.  p.  40°/13  mm. ; 
phenyl  cyclopropanecarboxylate,  h.  p.  117 — 118°/ 
13  mm.;  1-methylcycfohexanecarboxylic  acid,  b.  p. 
127 — 130°/13  mm.  {amide,  m.  p.  67°),  conveniently 
prepared  by  oxidation  of  methyl q/dohexylphenol  by 
potassium  permanganate  in  alkaline  solution ;  phenyl 
1  -methylcyclohexa  necarboxylaie ,  b .  p.  1 49 — 1 50°/ 
13  mm. ;  phenyl  l-methylcycloqmitanecarboxylate,  b.  p. 
137°/14  mm. ;  phenyl  naphthenate,  CiaH2202,  b.  p. 
161 — 171  /13  mm. ;  p -amsyl  naphthenate,  C17H2403, 
b.  p.  198 — 200°/13  mm. ;  benzyl  o-hydroxyphenyl 
ketone,  b.  p.  about  16o°/23  mm. ;  m.  p.  55°. 

H.  Wren. 

Synthesis  of  chaulmoogric  acid  from  hydno» 
carpic  acid.  W.  M.  Stanley  and  It.  Adams  (J. 
Amer.  Chem.  Soc.,  1929,  51,  1515— 1518).— The 
following  have  been  prepared  by  standard  methods 
from  natural  hydnocarpic  acid  :  ethyl  hydnocarpate, 
b.  p.  143—144°/2  mm,  1*4582,  df  0*9087,  [a]D 
+70*5° ;  hydnocarpyl  alcohol  (X-A2-c?/clopentenyl- 
undecan-a-ol),  in.  p.  23°,  b,  p.  144 — 145°/2  mm, 
df  0*8022,  1*4709,  [«]»  +75*2°  in  chloroform; 

hydnocarpyl  bromide,  b.  p.  156 — 157°/2  mm,  df 
1  0763,  1*4857,  [a]D  +27*4°  in  chloroform  (cf. 

Sacks  and  Adams,  A,  1926,  1137) ;  ethyl  Jiydno- 
carptjlmalonaie ,  b.  p.  182 — 18372  mm,  df  0*9519, 


rif  1*4601,  [a]D  +25-6°  in  chloroform,  and  iiydno- 
carpylacetic  acid  (u-A2- c?/cZopentenyl tridecoic  acid), 
which,  after  purification,  is  identical  with  natural 
chaulmoogric  acid.  H.  E.  F.  Notton. 

Phenols  from  chaulmoogric  acid  and  re¬ 
sorcinol.  W.  S.  Hinegardner  and  T.  B.  Johnson 
(J.  Amer.  Chem.  Soc,  1929,  51,  1503 — 1509). — Di- 
hydrochaulmoogric  acid,  resorcinol,  and  zinc  chloride 
at  120°  give  dthydrochaulmoogrylresorciml  {4-\i-cydo- 
pentyltridecoylresorcinol,  (I)  (50%  of  theory),  m.  p. 
89*5°  {oxime,  m.  p.  169 — 170°).  Chaulmoogryl 

chloride  (cf.  Power  and  Gornall,  J.C.S,  1904,  85, 
855),  resorcinol  dimethyl  ether,  and  aluminium  chloride 
in  carbon  disulphide  give  3  -  hydroxy  -4-ch  au  Imoogryl- 
anisole  (II),  m.  p.  65°,  [a]25  +6*98°,  and  l-diaub 
moogryl- 2  :  4-dimeihoxybenzene  (III),  m.  p.  46°,  [a]jJ 
+  18*8°.  Demethylation  does  not  occur  at  30—35°, 
or  when  ferric  chloride  is  used  in  place  of  aluminium 
chloride.  Chaulmoogryl  chloride  with  potassium 
resorcinoxide  in  ether  gives  resorcinol  dichaulmoograk , 
m.  p.  51°,  b.  p.  270—28172—3  mm,  [<x]g  +45*93°, 
and  with  resorcinol  in  nitrobenzene  in  presence  of 
aluminium  chloride,  4 -chavltnoogrylresorcmol  (IV), 
m.  p.  83°,  [cc]D  +1*38°  {oxime,  m.  p.  161°),  which  is  also 
formed  in  small  yield  from  resorcinol,  chaulmoogric 
acid,  and  zinc  chloride.  By  amalgamated  zinc  and 
boiling  dilute  hydrochloric  acid  I  is  reduced  to 
4-v-cyclo peniyltridecylresorcinol,  m.  p.  73 — 74°;  II  to 
3 -hydroxy-4- v-A2-cyclo pentenyliridecylanisole,  m.  p. 
47*5°,  [a]fj  +6*15°;  III  to  2  :  4 - dimethoxy- v - A2-cyclo- 
pentenyltridecylbenzene,  b.  p.  250 — 252°/2  mm., 
1*5414,  dH  0*955,  [a]25  +9*53,  and  IV  to  4-v-A2-cyclo- 
pentenyltridecylresorcinol,  in.  p.  68°,  b.  p.  245—247°/ 

2 — 3  mm,  optically  inactive.  The  new  phenols  are 
only  slightly  toxic  to  animals  and  to  B.  typliosuvh 

H.  E.  F.  Notion. 

Chaulmoogryl-substituted  phenols  and  ethyl- 
m-ehaulmoogryloxybenzoate.  I.  be  Santos  and 
A.  P.  West  (Philippine  J.  Sci,  1929,  38,  293—298).— 
Treatment  of  2  :  4-dichlorophenol,  2  :  4-dibromo- 
phenol,  quinol,  and  ethyl  m-hydroxybenzoate,  re¬ 
spectively,  with  chaulmoogryl  chloride  (prepared  from 
chaulmoogra  oil)  after  subsequent  heating  and 
extraction  yielded  the  following  compounds  :  2  : 4-rfi- 
chlorophenyl  chaulmoograte,  m.  p.  53 — 55°,  2:4 -il- 
bromophenyl  chaulmoograte,  ml,  p.  57 — 60°,  quinol 
ester  of  chaulmoogric  acid,  ml  p.  54 — 57 °,  and  ethyl 
m - chaulmoogryloxybenzoate ,  m.  p.  56 — 59°. 

B.  W.  Anderson. 

Hydrolysis  of  nitriles  with  orthophosphoric 
acid.  S.  C.  J.  Olivier  (Rec.  trav.  chim,  19*29, 
48,  568 — 570 ;  cf.  Berger  and  Olivier,  A,  1928,  44). 
Although  2  : 4-dibromobenzonitrile  (Montague,  A., 
1913,  i,  55)  is  not  hydrolysed  by  boiling  92*5% 
(crystalline)  phosphoric  acid,  a  90%  yield  of  2  : 4-di- 
bromobenzoic  acid  is  obtained  by  heating  the  nitrile 
for  2  hrs.  at  160 — 170°  with  phosphoric  acid  to  which 
has  been  added  sufficient  phosphoric  oxide  to  combine 
with  the  water  present.  J-  W.  Baker. 

Electrolytic  reduction  of  benzoic  acid.  I  * 
Soml6. — See  this  vol,  776. 

Action  of  sunlight  on  the  cinnamic  acids ,  and 
the  salts  of  tra ns- -cinnamic  acid.  Trimorphism 
of  cis- cinnamic  acid.  A.  W.  K.  be  Jong  (Chem. 
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Weekblad,  1929?  26, 276—275). — An  historical  survey 
is  used  as  the  basis  of  a  tentative  explanation  of  the 
mechanism  of  formation  of  truxillie  and  truxinie 
acids  from  the  cinnamic  acids  and  the  salts.  The 
trimorphism  of  the  cis-acid  is  discussed. 

S.  I.  Levy. 

Preparation  of  active  sandaraco-pimaric  acid 
and  its  derivatives.  F.  Balas  and  J.  Brzak  (Coll. 
Czech,  Chem,  Comm.,  1929,  1,  306— 814).— By  ex¬ 
traction  of  sandarae  resin  with  warm  1%  sodium 
hydroxide  solution  and  subsequent  fractionation, 
Ucmdaraco-pimaric  acid ,  C20H30O2,  m.  p.  173°,  is 
obtained  in  6*7%  yield.  The  substance  resembles 
the  inactive  acid,  m.  p.  173°,  isolated  by  Henry 
(J.C.S.,  1961,  79,  1144)  and  Wolff  (A.,  1907,  i,  145). 
It  has  [a]D  —18*8°  in  alcohol,  — 13*0°  in  chloroform. 
Crystallographic  data  [F.  Ulrich]  are  recorded.  The 
sodium ,  'potassium,  ammonium ,  silver ,  di-d-amylamine, 
piperidine,  and  cinchonidine  salts  are  described.  From 
the  silver  salt  is  obtained  the  methyl  ester,  m,  p.  69°, 
Md  — 27-91°  in  methyl  alcohol,  df  1*0318,  1-5267, 

[E]d  93*29.  Crystallographic  data  [R.  Novacek]  are 
recorded.  The  ethyl  ester,  b,  p.  177°/0-o  mm.,  has 
Md  -24*37°  in  alcohol,  df  1*0167,  n%  1*5150,  [E]D 
97-97.  R,  K.  Callow. 

Oxidation  by  air  of  abietic  acid.  G.  Dupont 
and  J,  Dcfbourg  (Bull  Inst.  Pin,  1928,  205—207 ; 
Chem.  Zentr,,  1928,  ii,  2355 — 2356). — Atmospheric 
oxidation  of  abietic  acid  appears  to  afford  a  mono- 
acid  glycol  with  an  acetylated  hydroxyl  group,  the 
phenanthrene  group  being  no  longer  present,  i.e., 
Ci,H?i(0H)(0Ac)-C02H.  Distillation  of  the  oxidised 
abietic  acid  with  sulphur  gave  small  quantities  of 
retene  (from  the  residual  abietic  acid)  and  oily  sub- 
st-ances  containing  neither  phenanthrene  nor  methyl- 
phenanthrene.  Formulae  are  proposed. 

A.  A,  Eldridge. 

Resin  acids.  G,  Rouin  (Bull.  Inst.  Pin.  1928, 
221—231 ;  Chem.  Zentr.,  1928,  ii,  2722). — When 
heated  in  a  vacuum  (20  mm.)  at  190—200°,  abietic 
acid  forms  dextrorotatory  oily  products  containing 
i’PI/roabieiic  acid,  which  appears  to  be  an  isomeride 
of  abietic  acid,  and  a  hydrocarbon,  C19H30,  but  no 
abietic  anhydride,  Abietic  acid,  m.  p.  171 — 173°,  is 
a  hydrate,  4C20H30O2,H2O ;  pyrogenation  in  a 
vacuum  affords  the  anhydrous  acid. 

A,  A.  Eldridge. 

Resin  acids.  G.  Rouin  (Bull.  Inst.  Pin,  1928, 
In  — 204 ;  Chem.  Zentr.,  1928,  ii,  2555).— Tetra- 
hydroxyabietic  acid,  m.  p.  243—245°,  obtained  by 
oxidation  of  abietic  acid  (a?*  —100°)  with  permangan- 
has  [M.  MaNVTLLE]  oq  —  43‘7°,  av  — 51'3°,  cci  —81°. 
£ormie,  butyric,  and  valeric  acids  and  acetone,  but 
^  propionic  acid,  were  produced  in  the  oxidation. 

A.  A.  Eldridge. 

Mixed  glycerides  of  salicylic  acid,  I?  II. 
v *  Humnioki  (Bull.  Soc.  chim.,  1929,  [iv],  45,  275 — 

.  — 283). — I.  Salieyloyl  chloride,  from  thionvl 

yUoride  and  sodium  salicylate,  with  <xa'-dichloro- 
Jdrin  affords  p-salicyldiehlorohydrin,  m.  p.  46—48°, 
political  with  the  product  obtained  by  Fritsch  and 
(A.,  1891,  707),  the  constitution  of  which  is 
aereby  confirmed.  Attempts  to  convert  the  di» 
c  °rohydrin  into  the  di-iodohydrin  with  aqueous  or 
3  G 


alcoholic  potassium  iodide  at  100—150°  or.  with 
sodium  iodide  in  15%  acetone  solution  (cf.  Finkel- 
stein,  A.,  1910,  i,  453)  failed.  With  lead  iodide  at 
140°  P-salicyldiehlorohydrin  yields  an  oil  containing 
33-83%  of  iodine.  Esterification  of  aa'-di-iodohydrin 
with  salicylic  acid  in  presence  of  hydrogen  chloride 
gives  an  oily  product  containing  excess  of  iodine. 
Salicylic  acid  and  glycerol  in  a  current  of  dry  hydro¬ 
gen  iodide  at  130°,  or  salieyloyl  chloride  and  aa'-di- 
iodohydrin,  afford  p -salicyldi-iodohydrin,  d 15  2*61. 

II.  The  following  p-acyldichlorohydrins  have  been 
prepared  by  the  action  of  fatty  acids  on  glycerol  in 
presence  of  hydrogen  chloride  (cf.  Whitby,  A.,  1926, 
819)  :  P-iso valeryl-,  b.  p.  127 — 140°/36  mm.,  d®  1*444, 
ivf  1*450;  p -lauryl-,  b.  p.  204 — 206°/15  mm.,  d 20 
1*032,  1*4584;  p -hexoyl-,  b.  p.  140 — 145°/15  mm., 
d20  1*074,  1*4403;  p -myrislicyl- ,  m.  p.  27—29°; 

p -stearyl-,  m.  p.  36 — 37°,  and  oleyl-,  b.  p.  260—275°/ 
15  mm.,  d-0  994,  wfj  1-4754,  -dichlorohydrins.  Acetyl- 
salicylic  acid  and  glycerol  in  the  same  way  afford 
salicylic  acid  and  aa'-dichlorohydrin.  p-Lauryl-  and 
oleyl- diehlorohydrin  were  also  obtained  by  the  action 
of  the  acid  chloride  on  aa'-dichlorohydrin.  p-Acetyl- 
dichlorohydrin,  similarly  prepared,  has  b.  p.  193 — 
195°,  d*  1-281,  14542.  R.  Brightman. 

Electrolytic  reduction  of  salicylic  acid.  B. 
Rutovski  and  A.  Korolev  (Trans.  Sci.  Chem,- 
pharm.  Inst.  Moscow,  1928,  177—180;  Chem.  Zentr., 
1928,  ii,  2353)— By  Weil’s  method,  electrolytic 
reduction  of  salicylic  acid  afforded  salicylaldehyde  in 
a  yield  of  33%  of  the  theoretical.  If  magnesium 
butyrate  is  added  in  order  to  avoid  sparking  and 
explosion  of  the  benzene,  the  chief  product  (45%  of 
the  theoretical)  is  saligenin.  Tesh  and  Low’s 
method  gave  unsatisfactory  results. 

A.  A.  Eldridge. 

Condensation  of  aromatic  aldehydes  with 
glycine  and  acetylglycine,  H,  D.  Dakin  (J.  Biol, 
Chem.,  1929,  82,  439 — 446) —The  reaction  between 
glycine  and  an  aromatic  aldehyde  in  presence  of 
acetic  anhydride  is  complicated  by  the  tendency  to 
the  formation  of  the  W-arylidene  derivative  of  glycine 
(for  which  an  alternative  ring  structure  is  proposed). 
It  is  accordingly  found  that  improved  yields  of  the 
azlactones  of  a-acetamidocinnamic  acid  and  homo- 
logues  are  obtained  using  acetylglycine.  Benzylidene - 
glycine ,  from  glycine  with  a  large  excess  of  benzalde- 
hyde  in  presence  of  acetic  anhydride,  has  m.  p.  207° 
after  darkening  at  180°.  Glycine  is  conveniently 
acetylated  by  warming  in  suspension  in  acetic  acid 
with  the  theoretical  amount  of  acetic  anhydride. 
Acetylglycine  was  condensed  with  benzaldehyde  to 
give  the  azlactone  of  a-acetamidocinnamic  acid ;  with 
salicylaldehyde  to  give  the  azlactone  of  o -acetozy- 
a-acetamidocinnamic  acid ,  m.  p.  203—205°,  yielding 
on  treatment  with  alkali  and  acidification  a-acetamido- 
coumarin,  m.  p.  203 — 204° ;  with  p-hydroxybenz- 
aldehyde,  yielding  the  azlactone  and  acid  obtained 
by  Bergmann  and  Stern  (A.,  1926,  743) ;  with 
piperonal  to  give  the  azlactone  of  cn-acetamido- 
piper onylic  acid,  m.  p.  183—184°  (acid,  m.  p.  220 — 
221°) ;  with  p-nitrobenzaldehyde  to  give  the  azlactone 
of  a-acetamido-p-niirocinnamic  acid,  m.  p.  185 — -186° 
(acid,  m,  p.  234 — 235°),  0,  R.  Harington. 
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Isomerism  among  9-suBstituted  fhiorenes  ? 
A,  Rliegl  [with  E.  Thomae]  (Ber.,  1929,  62,  [2S], 
1327 — 1335). — Fluorenone  is  reduced  by  zinc  dust 
and  boiling  acetic  acid  to  a  mixture  of  fluorenyl 
alcohol,  m,  p.  156°,  and  fluorenopinacol,  m.  p.  190— 
192°  (cf.  Gomberg  and  Bachmann,  A.,  1927s  245), 
with  small  amounts  of  9-acetoxyfluorene,  difluorenyl 
ether,  and  diphenylenephenanthrone ;  indications  of 
the  formation  of  an  isomeric  form  of  fluorenyl  alcohol 
are  not  obtained.  9-Methoxyfluorene,  m.  p.  43*5°, 
is  prepared  by  the  action  of  boiling  methyl  alcohol 
and  powdered  silver  nitrate  on  9-chlorofluorene. 

Attempts  to  repeat  the  preparation  of  p-fluorene- 
9- carboxylic  acid,  m.  p.  232°,  according  to  the 
directions  of  Schlenk  and  Bergmann  {A.,  1928,  1034) 
resulted  in  the  formation  of  an  acid,  m.  p.  221—223° 
(slight  decomp.),  identical  in  m.  p.  with  the  ordinary 
co acid  but  differing  therefrom  by  crystallising  in 
needles.  The  technical  acid  also  separates  in  needles 
from  benzene ;  this  was  the  sole  form  in  which  the 
acid  could  be  isolated  from  sodiofluorene  prepared  by 
a  variety  of  methods.  Similarly,  endeavours  to 
isolate  Schlenk's  p~  9 -methoxyfluorene- 9 -carboxylic 
acid,  m.  p.  172—173°,  gave  only  the  known  acid, 
decomp.  184°,  according  to  the  rate  of  heating. 
Schlenk’s  “  isomeric  "  benzhydrylfluorene,  m.  p.  187°, 
is  recognised  as  a  mixture  of  benzhydrylfluorene, 
m.  p.  217°,  with  <s-tetraphenylethane  and  little  di¬ 
fluorenyl,  m.  p.  240°.  The  action  of  9  :  9-dichloro- 
fluorene  on  disodiobenzophenone  yields,  according  to 
Schlenk  and  Bergmann,  diphenyldiphenylene-ethylene 
oxide  and  two  isomeric  diphenyldiphenylene-ethyl- 
enes,  m.  p.  225°  and  213°,  respectively ;  the  “  isomer- 
ide  "  of  m.  p.  213°  is  considered  to  be  an  isomorphous 
mixture  of  the  compound,  m.  p.  225°,  and  diphenyl¬ 
diphenylene-ethylene  oxide  for  the  following  reasons. 
The  m.  p.  is  depressed  slightly  by  addition  of  an 
approximately  equal  quantity  of  the  “  ethylene/' 
m.  p.  225°,  and  raised  by  similar  addition  of  the 
oxide.  Fractional  crystallisation  from  benzene  per¬ 
mits  the  isolation  of  the  “  ethylene,"  m.  p.  225°,  or 
the  oxide,  according  to  the  relative  amount  present 
in  the  original  mixture.  If  approximately  equal 
quantities  of  “  ethylene,"  m.  p.  225°,  and  oxide  are 
mixed  in  hot  light  petroleum,  b.  p.  120 — 180°,  and 
the  solution  is  cooled,  the  product  separates  in  a 
form  indistinguishable  from  the  "  isomeride  "  except 
in  being  colourless.  Treatment  of  the  “  isomeride  " 
with  acetyl  chloride  places  beyond  doubt  the  presence 
in  it  of  the  oxide  which  when  homogeneous  is  con¬ 
verted  by  the  reagent  exclusively  into  benzoylphenyl- 
fluorene ;  from  the  “  isomeride  "  a  mixture  of  the 
last-named  compound  and  the  “  ethylene,"  m.  p. 
225°,  is  produced.  There  appears,  therefore,  no 
present  reason  for  abandoning  the  tried  hypothesis 
of  the  uniplanar  arrangement  of  the  rings  in  fluorene. 

H.  Wren. 

Hexahydrophthalic  acids.  G.  Vavon  and  P. 
Peignier  (Bull,  Soe.  ehim.,  1929,  [iv],  45,  293— 
299).— Hydrogenation  of  phthalic  acid  or  of  methyl 
phthalate  in  acetic  acid  in  presence  of  platinum - 
black  affords  the  cis~  hexahydro  -  derivative,  hydro¬ 
genation  of  the  free  acid  being  very  slow.  The 
I -quinine  salt  of  cis-methyl  hexahydrophthalate,  m.  p* 
141*5—142°,  [a]D  —136*5°,  with  alcoholic  sodium 


hydroxide  yields  1-cis -methyl  hydrogen  hexahydro* 
phthalate,  m.  p.  48 — 49°,  [a]D  —6*67°,  which  on  cold 
hydrolysis  loses  its  activity  and  yields  inactive  cis* 
acid,  m.  p.  190°  (decomp.).  Similarly,  the  cis-hcx a. 
hydrophthalamide,  obtained  in  85%  yield  from  the 
anhydride,  on  resolution  with  quinine  affords  the 
1-cis -hexahydrophthalamide,  m.  p.  165°  (decomp.), 
[a]0  —15*4°  [quinine  salt,  m.  p.  149 — 150°  (decomp,), 
[a]D  —128°],  which,  like  the  racemic  amide,  when 
heated  at  190 — 200°  for  1  hr.,  gives  the  inactive 
imide,  m.  p.  134*5 — 135°.  These  results  support  the 
Bayer  formula  and  not  that  of  Sachse  (A.,  1890, 
1386)  if  the  formulae  are  regarded  as  rigid.  Since, 
however,  the  trans-acid  affords  an  anhydride,  m.  p. 
140°,  differing  from  the  cts- anhydride,  in.  p.  32°, 
and  existing  at  least  partly  in  the  simple  form 
GO 

CcH10<qO>O  (mol.  wt.  in  camphor  218),  a  result 

more  readily  interpreted  by  the  Sachse  formula,  the 
authors  regard  cycZohexane  as  possessing  a  mobile 
non -planar  structure,  pure  substances  consisting  of 
mixtures  of  molecules  with  different  configurations, 
the  mobility  of  which  can  be  diminished  or  suppressed 
by  the  two  substituent  radicals  (cf,  Mohr,  A.,  1919, 
ii,  229 ;  Boeseken,  A.,  1921,  i,  843). 

R.  Brightman. 

cis-trans- Isomerism  and  steric  hindrance. 
VIII.  Methyl  hydrogen  hexahydrophthalates, 
G.  Vavon  and  P.  Peignier  (Bull.  Soc.  chim.,  1929, 
[iv],  45,  299 — 302). — At  39°  cis-hexahydrophtbalio 
acid  is  esterified  with  methyl  alcohol  in  presence  of 
hydrogen  chloride  about  1  *4  times  more  slowly  than 
the  Irans-i someride,  m.  p.  213—218°  (decomp.) 
(anhydride,  m.  p.  142°).  Similarly,  the  trans-metbyl 
hydrogen  hexahydrophthalate,  m.  p.  95—96°,  is 
hydrolysed  by  sodium  or  potassium  hydroxide  in 
75%  alcohol  at  39°,  five  times,  and  by  aqueous 
sodium  hydroxide  at  39°  and  at  0°  six  times  and  ten 
times,  as  rapidly  as  the  as- -isomeride. 

R.  Brightman. 

Conjugated  compounds.  VII,  Additive 
formation  of  ci/cfohexenes.  E.  H.  Farmer  and 
F.  L.  Warren  (J.G.S.,  1929,  897— 909).— The 

possibility  of  modifying  the  cyclohexene  ring-forming 
tendencies  of  butadienoid  hydrocarbons  has  been 
studied  using  maleic  anhydride  as  an  addendum. 

The  formula,  given  by  Diels 

and  Alder  (A.,  1928,  1018)  to  the  condensation 
product  from  butadiene  and  maleic  anhydride  is 
correct,  since  (3  p'-dicarboxy  adipic  acid  is  obtained 
from  it  by  the  action  of  dilute  aqueous  potassium 
permanganate.  Maleic  anhydride  and  py- dimethyl- 
butadiene  yield  directly  4 :  S-dimethyl-cis-k^-idra- 
hydrophthalic  anhydride,  m.  p.  78°,  which,  by  heating 
with  water,  gives  4 :  o-dimethyl-cis-^detrabydro - 
phthalic  acid,  in.  p.  180—192°.  Ozonolysis  of  a 
chloroform  solution  of  the  anhydride  leads  to  the 
ketonic  acid  [C0Me«CH2*CH(C02H)’]2  (or  its  cychsed 

equivalent,  S-acetylA-methylcyclopentanA-ol- 1 . 

carboxylic  acid),  m.  p.  186°.  , 

a£-Dibromo-A^-hexadiene,  when  heated  vnt-i 
maleic  anhydride  in  benzene  solution,  forms  3  : 
b  rmnomethyi-e  is  -  A4-  tetrahydropJi  that  ic  anhydride,  m.  p* 
98°.  This  compound,  by  boiling  with  aqueous 
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sodium  carbonate,  is  converted  into  the  dilaciom , 
m.  p.  159—163°  after  previous  softening  at  147°,  of 
3 : 6-dihydrosymethyl-cis-A4-tetrahydrophthalie  acid. 
The  dilactone,  by  catalytic  reduction,  gives  the 
lactone ,  m.  p.  119—120°,  of  3  :  6  -  dihydroxymethyl  - 
hexahydrophthalic  acid.  Attempts  to  oxidise  the 
last-named  acid  to  hexahydroprehnitic  acid  failed, 
only  oxalic  acid  being  definitely  isolated. 

It  is  concluded  that  cycldhexene  formation  from 
open-chain  butadienes  is  complete  and  remains  un¬ 
affected  (except  as  regards  velocity)  by  variation  of 
positions  of  alkyl  substituents. 

Maleic  anhydride  and  ethyl  trans-4rans- muconate 
combine  when  heated  to  give  3  :  & -dicar bethoxy-&2- 
Mrahydrophthcdic  anhydride,  m.  p.  185 — 188°,  con¬ 
verted  by  alcoholic  hydrogen  chloride  into  the  corre¬ 
sponding  tetraethyl  ester,  in.  p.  75°;  the  last-named 
compound,  by  alternate  addition  of  bromine  and 
removal  of  hydrogen  bromide  with  diethylamine  or 
pyridine,  gives,  after  two  such  series  of  operations, 
an  add,  C10H8O8  (dihydroprehnitic  acid?),  m.  p.  241° 
(decomp.).  The  above  diearbethoxy- A3-tetrahydro- 
phthalic  anhydride  gives  oxalic  acid  extensively  on 
treatment  with  permanganate  or  ozone.  The  corre¬ 
sponding  acid  is  reduced  by  hydrogen  and  colloidal 
palladium  to  3  : 6 -dicarboxyhexahydrophthalic  acid 
{hexahydroprehnit ic  acid)  (monohydrate,  m.  p.  168°, 
tetraethyl  ester,  b.  p.  238°/15  mm.,  dianhydride ,  m»  p. 
223—225°).  Ethyl  cis-cfs-mueonate  does  not  react 
with  maleic  anhydride. 

Sorbic  acid  and  maleic  anhydride  in  benzene 
solution  at  100°  yield  Q~carboxy-3-methyl-cis-A54et>ra- 
hyirophthalic  anhydride,  m.  p.  174°;  boiling  with 
water  gives  the  corresponding  acid,  m.  p.  194°,  with 
anhydride  formation,  catalytic  hydrogenation  (pallad¬ 
ium)  of  which  gives  §-carboxy-3-methyl-ci$-hezahydro~ 
p Malic  acid  (monohydrate,  m,  p.  194—196°). 

Permanganate  oxidation  of  cycfopentadiene-  and 
tyctohexadiene-maleic  anhydride  condensation  pro¬ 
ducts  gives  in  the  first  case  a  tetrabasic  acid  (either 
tydopentane- 1:2:3;  4-tetraearboxylic  acid  or  cydo - 
butane-1  :  2  :  3-tricarboxy-4-acetic  acid),  m.  p.  181— 
182°  (with  anhydride  formation)  (tetraethyl  ester,  b.  p. 
226°/14  mm.),  and  in  the  second  case,  3  :  6-dicarboxy- 
hexahydrophthalic  acid,  m.  p.  168°  (above). 

Addition  of  maleic  anhydride  to  irans -hexa triene 
occurs  in  benzene  solution  at  the  ordinary  tem¬ 
perature,  giving  S-ethylidene-cis-A^-tdrahydrophthalic 
anhydride,  m.  p.  5T5°,  b.  p.  148°/6  mm.  (anilic  acid, 
P-  174°) ;  the  corresponding  acid,  obtained  by 
boding  with  water,  has  m.  p.  164—166°  (with 
Anhydride  formation).  Ozonolysis  of  the  above 
^hydride  yields  acetaldehyde  and  a  strongly  enolic 
aldehyde ;  oxidation  of  the  above  acid  by  per¬ 
manganate  yields  finally  only  oxalic  acid. 

cw~Hexatricno  and  maleic  acid  combine  to  give 
an  impure  liquid  anhydride,  b.  p.  120 — '150°,  which 
yields  an  anilic  acid  and  an  ethylidene-cis-tetrahydro- 
phthalic  acid  identical  with  those  of  the  trans- series, 
^ter  many  distillations  the  same  ethylidene-ci$- 
tetrahydrophthalic  anhydride  was  isolated  in  a 
crystalline  condition.  R,  J.  W.  Le  Fevre. 


Synthesis  ol  an  isomeride  ol  thyroxine, 
of  elated  compounds.  0.  R.  Harington 


W.  McCartney  (J.C.S.,  1929,  892— 897).— Di- 
(4-methoxyphenyl)methyl  chloride  (A.,  1922,  i,  148) 
condenses  with  ethyl  potaasiophthalimidomalonate  in 
xylene  at  145°  to  give  a  75%  yield  of  ethyl  di-( 4» 
methozyphenyl)methylpMhalimidomalonate,  m.  p.  106°, 
which  by  hydrolysis  with  potassium  hydroxide  and 
decarboxylation  at  ISO— 2Q0°/!3  mm.  affords  the 
anhydride  of  v.-o-carboxybenzamido-$$-di-(4i-methoxy‘ 
phenyVypropionic  acid ,  m.  p.  209—210°,  hydrolysed  by 
hydriodic  acid  (d  1*7)  and  acetic  anhydride  to  a -amino* 
&$-di-(4:-hydroxyphenyl)propionic  acid  (I),  m.  p*  241° 
(decomp.)  after  softening  at  190—200° ;  by  treatment 
with  iodine  and  ammonia  I  is  converted  into  pp-dt- 
(3  :  5 -didodo  Adiydroxy phenyl)- a-ammopropionic  acid , 
m.  p.  218°.  Decarboxylation  of  I  at  290 — 315°/2  mm, 
in  portions  of  0*5  g.  furnishes  p $-di~(4z-hydroxyphenyl)~ 
ethylamine ,  m.  p.  207—208°  ( hydrochloride ,  m.  p.  275° ; 
tribenzoyl  derivative,  m.  p.  200°),  which  by  treatment 
with  iodine  and  ammonia  affords  pp-efo-(3  : 5-di-iodo- 
4 -hydrozyphenyl)ethylamine  (II),  m.  p.  232—233° 
(decomp,  with  liberation  of  iodine).  Similarly,  di- 
phenylmethyl  bromide  (cf .  A.,  1925,  i,  656)  with  ethyl 
potassiophthalimidomalonate  gives  ethyl  diphenyl- 
methylphtJuzdimidomalonate ,  m.  p.  117°  (yield  57%), 
hydrolysed,  decarboxylated,  and  dehydrated  to  the 
anhydride  of  a-o~carboxybenzamido~$$-diphenylpro ~ 
pionic  acid ,  m.  p.  214 — 215° ;  the  latter  by  hydrolysis 
with  hydriodic  acid  (d  1*7)  and  acetic  anhydride  affords 
cL-amino- $$-diphenylpropionic  acid ,  m.  p.  236°  (de¬ 
comp.).  Rromination  of  3 : 5-di-iodothyronine  in 
glacial  acetic  acid  gives  a  45%  yield  of  3' :  S'-dibromo- 
3  :  5-di-iodothyronine,  m.  p.  244*5°. 

Although  I  is  isomeric  with  and  retains  the  character¬ 
istic  o-di-iodophenoiic  group  of  thyroxine,  it  exhibits 
no  trace  of  any  type  of  physiological  activity;  II  is 
similarly  inactive.  An  improved  preparation  of 
PP-diphenylethylamine,  m.  p.  39—40°,  b.  p.  180°/ 
15  mm.  (hydrochloride,  m.  p.  259°;  picrate,  m.  p. 
216—217°),  is  described.  C.  W.  Shoppee. 

Alkyl-  and  aralkyl-res  or  cinolcarboxylic  acids, 
EC.  Stenzd. — See  B.,  1929,  427, 

Substances  related  to  cochinillic  and  caniiinic 
acids.  II.  Synthesis  of  a-coccinic  acid  (m-oxy- 
uvitic  acid).  A.  N.  Meldrum  and  R.  L.  Alxm- 
OHANDANI  (J.  Indian  Chem.  Soc.,  1929, 6, 253 — 258). — 
Condensation  of  3-methoxyqp-toluic  acid  with  chloral 
hydrate  in  presence  of  sulphuric  acid  affords,  in  ad¬ 
dition  to  3-methoxy-6-ppp-trichloro-a-hydroxyethyl- 
3?-toluic  acid  (I)  (A,,  1925,  i,  1272),  small  amounts 
of  3 -methoxy- 6 -  a  p  p  $4elrach  loroethyl -p-tol uic  acid  (II), 
m.  p.  200—201°,  and  the  2 -sulpho- derivative  (barium 
salt)  of  I.  When  I  is  heated  with  sulphuric  acid  for 
a  short  time  or  treated  with  hydrogen  chloride  in 
presence  of  sulphuric  acid  at  the  ordinary  temper¬ 
ature,  II  results.  Reduction  of  II  with  zinc  dust  and 
acetic  acid  gives  3-methoxy-6-(3p-dichloroethyl-p- 
toluic  acid,  converted  by  treatment  with  sulphuric 
acid  at  70 — 80°  into  2-meihoxyA-methyl-5-carboxy- 
methylbenzoic  acid,  m.  p.  164—165°  (barium  salt 
+1*5H20).  Treatment  of  II  with  hot  20%  potassium 
hydroxide  solution  affords  auxA-lrichloro-i-methoxy- 
Q-methylstyrene-3-carboxylic  acid ,  m.  p.  185 — 187°, 
Hydrolysis  of  I  with  barium  hydroxide  solution  yields 
4>~meihoxy-5-carboxy-2-meihyl7na?idelic  acid ,  +H20, 
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m.  p.  105 — 110°  with  effervescence  after  sintering  at 
95 — 100°,  m.  p.  (anhydrous)  162 — 163°  (barium  salt 
+4H20),  oxidised  by  potassium  permanganate  to 

4, -meihoxy-5-carboxy-o-ioluoylformic  acid ,  m,  p.  211— 
212°  ( barium  salt  +2H20)?  and  converted  by  treatment 
with  sulphuric  acid  at  80 — 100°  into  3 -meihoxy- 
6-aldehydo-p4oluic  acid ,  m.  p.  176 — 177°.  Oxidation 
of  this  with  potassium  permanganate  affords  4^-meth- 
oxy-6-methyli$ophthalic  acid ,  m.  p.  250 — 252°,  ob¬ 
tained  also  by  similar  oxidation  of  I.  Demethylation 
of  this  methoxy-derivative  with  10%  hydriodie  acid 
yields  4-hydroxy-6-methyl£sophthalic  acid  [a-coccinie 
acid],  m.  p.  320 — 322°  [(decomp.) ;  (lit.  298°  and  310°) ; 
barium  salt  +2BLO,  loses  0-5EL>0  at  110—125°; 
calcium  salt  +4H20,  loses  2-5H2Q  at  110—115°]. 
The  a-coccinic  acid  (ra-oxyuvitic  acid)  of  Oppenheim 
and  Pfaff  (A.,  1874,  1161)  is  impure.  H.  Burton, 

[Attempted]  syntheses  of  ^-opianic  acid.  I. 

5.  N.  Chakravarti  (J.  Indian  Chem.  Soc.,  1929,  6, 
207 — 229) . — Various  unsuccessful  synthetic  schemes 
are  described.  Reduction  of  6-nitro-2 : 3-dimetli- 
oxybenzaldehyde  (I),  m,  p.  110°,  obtained  together 
with  the  5  -nitro-isomeride  by  nitration  of  o-veratr alde¬ 
hyde  (cf .  Perkin,  Robinson,  and  Stoyle,  A,,  1925,  i,  39), 
with  ferrous  sulphate  and  ammonia  gives  6-amino- 
2  :  3-dimethoxybenzaldehyde  (hydrochloride ;  benzoyl 
derivative,  m.  p.  150°;  phenylhydrazone ,  m,  p.  133°), 
which  readily  eliminates  water  from  2  mols.,  forming 
an  azomethine ,  m.  p.  235°.  Attempts  to  introduce  a 
cyano-group  in  place  of  the  amino-group  failed. 
Attempts  to  oxidise  ^-meeonine  with  various  oxidising 
agents  were  either  negative  or  resulted  in  complete  de¬ 
gradation  (cf.  Salomon,  A. ,1887,585;  Edwards,  Perkin, 
and  Stoyle,  A.,  1925,  i,  404).  Bromination  of  ^-mec- 
onine  at  150°  in  bright  sunlight  yields  a  small  amount 
of  a  substance,  m.  p.  above  280°,  together  with  an  acid 
(probably  6-bromo-2-aldehydo~3 : 4-dimethoxybenzoic 
acid),  m.  p.  about  200°,  and  a  compound,  m.  p.  about 
90°,  Methyl  tp-meconinate,  m.  p.  72 — 73°  (from  the 
silver  salt  and  methyl  iodide),  is  converted  by  treat¬ 
ment  with  thionyl  chloride  in  pyridine,  phosphorus 
pentachloride  in  chloroform,  hydrogen  chloride  in 
presence  of  ether  and  anhydrous  sodium  sulphate,  or 
hydrobromie  and  acetic  acids,  into  ^-meconine.  The 
last-named  substance  is  unaffected  by  phosphorus 
pentachloride  at  160°,  or  hydrobromie  and  acetic  acids. 
2  -  Amino  vera  trie  acid  is  converted  by  the  usual  method 
into  2 -cyanoveratric  acid ,  (II),  m.  p.  208 — 209°,  which 
is  readily  hydrolysed  by  dilute  hydrochloric  acid  to 
hemipinic  acid.  Attempted  conversion  of  II  into 
2-aldehydoveratric  acid  by  Stephen's  method  (A., 
1925,  i,  1131)  resulted  in  the  formation  of  hemi- 
pinimide. 

When  2  :  3- dimethoxy cinnamic  acid  (improved 
method  of  preparation  given)  is  treated  with  an  excess 
of  nitric  acid  (d  1*5)  below  0°,  a  dinitro-2  :  3 -dimethoxy- 
cinnamic  acid ,  m.  p.  198°,  is  formed.  With  nitric  acid 
(d  142)  at  10—20°,  about  10%  of  6-nitro-2  :  3-di- 
methoxycinnamic  acid  (III),  m.  p.  220°  (methyl  ester, 
m.  p.  150° ;  ethyl  ester,  m.  p.  90°),  is  obtained  together 
with  the  5-nitro-isomeride,  m.  p.  231°  (methyl  ester, 
m.  p.  154 — 155°),  separable  through  the  solubility  of 
the  methyl  esters  in  alcohol.  Condensation  of  I  with 
malonie  acid  in  presence  of  pyridine  and  piperidine 


affords  III,  oxidised  by  potassium  permanganate  in 
presence  of  aqueous  sodium  carbonate  and  benzene  to 

l.  Reduction  of  III  with  ferrous  sulphate  and 
ammonia  gives  6 -am mo-2  :  3  -dimeihoxycinnamic  ad d, 
in.  p.  179°,  converted  by  the  usual  method  into 
6-cyano-2  :  3 -dimethozycinnamic  acid,  (IV),  m.  p.  238°. 
Hydrolysis  of  this  with  10%  sodium  hydroxide  solution 
yields  6-carboxy- 2  :  3 -dimethoxy cinnamic  acid  (V), 

m.  p.  194°.  Oxidation  of  IV  with  potassium  per¬ 
manganate  affords  indefinite  products,  whilst  V 
furnishes  a  substance ,  m.  p.  202°.  H.  Burton. 

Tautomerism  of  o-nitro-compouiids.  F. 
Arndt  (Ber.,  1929,  62,  [B],  1167—1171 ;  cf.  A.,  1928, 
752,  759). — A  reply  to  Tanasescu  (A.,  1928, 177, 178). 

H.  Wren, 

1 1  Oxidising* 5  f  action  of  alkalis.  II.  Aromatic 
hydr oxyaldehy des .  G.  Lock  (Ber.,  1929,  62,  [B]} 
1177—1188;  cf.  this  vol.,  67).— Hydroxyaldehydes 
which  contain  a  free  hydroxyl  group  in  the  ortho «  or 
^para-position  to  the  aldehydo- group  are  not  affected 
by  solutions  of  potassium  hydroxide,  but  react  with 
the  powdered  alkali  at  about  110°  with  formation  of 
molecular  quantities  of  hydroxy-acid  and  hydrogen. 
This  is  true  also  of  dihydroxybenzaldehydes  which 
contain  a  hydroxyl  group  in  the  meta-  as  well  as  in  the 
para-position ;  for  example,  protocatechualdehyde 
and  its  3-methyl  ether.  Hydroxya-ldehydes  con¬ 
taining  a  hydroxyl  group  in  the  mda-position  undergo 
the  Cannizzaro  reaction  with  cold  potassium  hydroxide 
solutions,  whereas  at  a  higher  temperature  the  alkali 
reacts  with  the  hydroxybenzyl  alcohol  thus  produced, 
giving  hydrogen  and  hydroxy-acid,  so  that  the  final 
products  of  the  two  types  of  change  are  ultimately 
identical  quantitatively.  The  reaction  may  be  ex¬ 
pressed  by  the  scheme  C6H4(OK)*CHO+KOH= 
C6H1(0K),C02K+H2,  but  the  possibility  of  the 
intermediate  formation  of  potassium  hydride  is  not 
excluded.  The  following  new  data  are  recorded : 
6-6 romo-3-hydroxybenzyl  alcohol,  m.  p.  142°;  6-wteo* 

3 -hydroxyb enzyl  alcohol,  m.  p.  120-5°  after  softening 
(potassium  and  lead  salts) ;  4-7iitro-3-hydroxijbenzyi 
alcohol ,  m.  p.  97° ;  iso vanillyl  alcohol,  m.  p.  132°. 

H.  Wren. 

Action  of  diazomethane  on  piperonal.  & 
E.  Mosettig  (Ber.,  1929,  62,  [B],  1271—1278;  cf. 
A.,  1928,  887).— Safrole  oxide,  b.  p.  140— 145°/9  mm., 
is  little  affected  by  distillation  under  ordinary  pressure 
or  by  prolonged  agitation  with  concentrated  sodium 
hydrogen  sulphite  solution,  but  is  isomerised  when 
boiled  with  pumice  fragments  soaked  in  50%  sulphuric 

acid  to  3  : 4-metliylenedioxyphenylpropaldehyde 

(semicarhazone,  m.  p.  192 — 193-5°  when  slowly 
heated).  It  is  converted  by  cautious  treatment  with 
hydrogen  chloride  in  light  petroleum  into  the  corre¬ 
sponding  chlorohydrin,  C10H11O3Cl,  in.  p.  47—48*5 
after  softening  at  46°.  The  oxide  is  transformed  by 
aqueous  piperidine  into  (B(or  ol) -piper  idino-y-3! :  4  - 
meihylenedioxyphenylpropan- a( or  m.  p.  42  44 

(hydrochloride,  m.  p.  165 — 167°  after  softening  at 
163—165°;  chloroplaiinate ).  Similarly,  with  aqueous 
dimethylamine  the  oxide  affords  p-(or  a )-dimetnyl‘ 
amino -y -3' :  4t -meihylenedioxyphenylpropan- a ( or  PH* 
(pier ate,  m.  p.  164 — 165°  after  softening  at  163° ;  very 
hygroscopic  hydrochloride ). 
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Finely-divided  piperonal  is  added  to  an  ethereal 
methyl-alcoholic  solution  of  diazomethane  at  —15°, 
The  products  formed  are  piperonylacetone,  aeeto- 
piperone,  and  safrole  oxide  (identified  as  the  corre¬ 
sponding  ehlorohydrin  and  as  the  additive  products 
with  piperidine  and  dimethylamine).  The  same 
compounds  result  when  an  ethereal  methyl-alcoholic 
solution  of  diazomethane  is  poured  into  an  ethereal 
solution  of  piperonal.  Acetopiperone  when  subjected 
to  the  same  conditions  as  piperonal  does  not  appear  to 
react  with  diazomethane.  Piperonylacetone  reacts 
slowly,  very  probably  with  production  of  an  oxide. 

H.  Wrbn. 

Synthesis  of  safrovardllin  from  isosafro- 
eugenol.  K.  Kaetjktj  and  N.  Isiiikawa  (Bull. 
Ind.  Dep.  Centr.  Res.  Lab.  Formosa,  1928,  24,  24 — 
27).— -Oxidation  of  ^£osafroeugenoI  with  ozonised 
oxygen  affords  (60 — 80%  yield)  3-hydroxy-4:-ethozy~ 
bmmldehyde ,  m.  p.  125°  (oxime,  m.  p.  181—183°; 
mmimrbmmm,  m,  p.  202—203°). 

Chemical  Abstracts. 

Intermolecular  condensation,  of  styryl  ketones. 
III.  Further  examples  of  the  ready  formation 
of  bis- (styryl  ketones),  I.  M.  Heiebron  and  F. 
Ikying  (J.C.S.,  1929,  931— 936)  —The  interaction  of 
bemzaldehyde  and  methyl  w-alkyl  ketones  gives  both 
the  simple  styryl  ketone  and  its  dimeride.  The  solvent 
appears  to  be  one  of  the  main  factors  determining  the 
formation  of  the  mono-  or  bis-form ;  in  aqueous 
alcohol  the  styryl  ketone  is  formed,  probably  owing  to 
its  ready  separation  and  consequent  removal  from  the 
action  of  the  alkali ;  in  absolute  alcohol  the  dimeride  is 
produced  even  at  the  same  alkali  concentration.  The 
dimerides  are  more  readily  produced  from  the  higher 
members  of  the  series,  and  less  easily  with  substituted 
benzaldehydes.  Dimerides  are  formed  from  branched- 
chain  ketones  only  when  at  least  one  methylene  group 
separates  the  radical  from  the  carbonyl  group.  The 
styryl  ketones  differ  widely  from  their  bis-forms  in 
m.  p.  and  crystallise  well ;  the  bis-forms  usually 
separate  in  masses  of  felted  needles.  By  condensing 
the  appropriate  reactants  with  alkali  under  given 
conditions  are  obtained  :  bis(siyryl  n -propyl  ketone), 
m.  p,  194—195°  (cl  Vorlander,  A.,  1898,  i,  27) ; 
bm(8kjryl  n -butyl  ketone),  m.  p,  175—176°;  bis{styryl 
nobulyl  ketone),  m,  p.  202°,  also  prepared  from  styryl 
nobutyl  ketone  (cf.  Gheorghiu  and  Arventiev,  A., 
1928, 522) ;  bis(4:-isopropylstyryl  mobutyl  ketone),  m.  p. 
192—194°;  bis(styryl  n -hexyl  ketone),  m.  p.  152°; 

4- mdhoxysiyryl  n-hexyl  ketone ),  m.  p.  145—146° ; 
m($iyryl  iso  hexyl  ketone ),  m.  p.  177°;  bis(styryl~ 
%'hptyl  ketone),  m.  p.  144°;  and  bis(styryl  n-octyl 
*lone),  m.  p.  131—135°.  Alkali  condensation  has 
dso  been  employed  to  obtain  the  following  styryl 
atones:  styryl  n-hexyl  ketone,  m.  p.  32—33°  (cf. 
iX->  1905,  i,  214) ;  4 -meihoxysiyryl  n-hexyl  ketone ,  m.  p. 

styryl  n-heptyl  ketone,  m.  p.  52°  (cf.  A.,  1905,  i, 
-14) ;  and  styryl  n-octyl  ketone ,  It  is  probable  that  the 
styryl  y-methylamyl  ketones  (active  and  inactive) 
described  by  Rupe  and  Wild  (A.,  1917,  i,  538)  are 
dimerides.  C.  W.  Shoppee. 

Natural  system  for  polymorphic  forms  of 
P  -methyldi allcone  [p-tolyl  styryl  ketone]. 
Isomeric  relationships  in  "the  chalkone  series. 


VII*  C.  Weygand  and  H.  Baumgartel  (Annalen, 
1929,  469,  225—256;  cf.  A.,  1926,  1641;  this  voL, 
564).— Instead  of  three  modifications  a,  p,  and  y, 
as  previously  recorded,  p-tolyl  styryl  ketone  has  been 
prepared  in  13  crystalline  forms,  7  of  which  are 
termed  principal  as  distinct  from  subsidiary  forms. 
All  three  of  the  earlier  modifications  belong  to  the 
principal  group.  The  following  classification  is  made, 
the  figures  after  the  m,  p.  indicating  the  velocity  of 
crystallisation  from  a  fused  mass  at  18—20°  in 
0*001  mm.  per  see.:  I,  mu  p.  74*5°;  89;  II,  m.  p. 
56*5° ;  39;  III,  m.p.  55*5°;  30;  (1  subsidiary  form) ; 
IV,  m,  p.  54*5° ;  114;  V,  imp.  45*5°;  19;  VI,  m.  p. 
48°;  4;  (1  subsidiary  form) ;  VII,  m.  p.  44-5°;  20; 
(4  subsidiary  forms).  Details ,  of  preparation  are 
given,  together  with  the  results  of  a  study  of  the 
mechanism  of  transformation.  R>  A.  Morton. 

Relative  stability  of  isomerides  according  to 
absorption  spectra.  V.  Dehydration  of  glycols ; 
isomeric  change  of  ethylene  oxides.  (Mme.)  F. 
Ramart-Bttcas  and  F,  Salmon-Legagneto  (Compt. 
rend.,  1929,  188,  1301—1303;  cl  A,,  1928,  760,  881, 
1000;  this  voL,  441). — By  dehydration  of  aa-di- 
phenyl- pp- dimethyl-  or  aP-diphenyl-a3-dimethyl- 
pinacols  (I,  II)  or  ethylene  oxides  (III,  IV),  only 
methyl  as-diphenylethyl  ketone  (V)  or  phenyl 
phenyltsopropyl  ketone  (VI)  can  be  formed;  from 
the  glycols  ORPh  (OH )  *OHy  OH  (VII)  (where  R= 
Me  or  CH2Ph),  only  the  aldehydes  CHRPh-OHO 
(VIII)  and  the  ketones  CH2Ph*GO‘R  (IX)  and 
CHoR’COPh  (X).  The  absorption  spectra  of  the 
above  compounds  have  been  examined;  that  of  VI 
is  nearer  the  visible  than  that  of  V,  and  those  of 
IX  and  X  are  nearer  the  visible  than  those  of  the 
aldehydes  VIII.  Accordingly,  from  the  rules  given 
(i he .  cit.)  the  compounds  I — IV  would  be  expected  to 
give  at  low  temperatures  V  and  at  high  temperatures 
VI,  and  the  compounds  VII  to  give  at  low  tem¬ 
peratures  VIII  and  at  high  temperatures  IX  and  X, 
and  it  is  found  that,  by  distillation  over  infusorial 
earth  at  200 — 300°  under  reduced  pressure,  V  and 
VIII  are  actually  obtained.  At  400- — 500°  the  pinacols 
yield  the  hydrocarbon  which  is  derived  from  V  or  VI 
by  heating,  and  of  which  the  absorption  curve  is 
very  much  nearer  the  visible ;  the  glycols  VII  give 
ketones  or  hydrocarbons. 

The  following  new  rules  are  proposed  :  if  isomerides 
are  heated  and  yield  several  transposition  products, 
the  latter  are  formed  in  such  a  sequence  that  the 
ultra-violet  absorption  is  displaced  towards  the 
visible,  provided  that  no  carbon  radical  is  lost,  and 
the  formation  of  the  various  products  depends  less 
on  the  structure  of  the  isomeride  than  on  the  tem¬ 
perature.  Thus  I,  III,  and  the  two  stereoisomerides 
of  each  of  II  and  IV  give  the  same  product ;  aa-  or 
afkdiphenylethylene  glycol  both  give,  at  200—300°, 
diphenylaeetaidehyde,  whilst  at  500°  these  all  give 
deoxybenzoin.  These  rules  do  not  apply  to  trans¬ 
positions  brought  about  by  reagents,  in  which  case 
the  latter  may  have  a  specific  effect;  thus,  I  and 
.  HI  are  converted  by  acetic  anhydride  and  a  trace  of 
sulphuric  acid  into  VI,  but  by  concentrated  sulphuric 
acid  into  V,  which  is,  however,  the  product  when 
either  reagent  acts  on  II  or  IV.  E,  W.  Wignajuu 
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Spectrochemistry  of  a-diketones  and  ethylene 
oxides.  K.  von  Attwers  (Ber.,  1929,  62,  [J3], 
1317—1319;  cf.  Moureu,  A„  1927,  246,  1173;  1928, 
180,  419,  1334).— The  data  df®  1-0919,  1-52767, 

1-53404,  and  d™4  1-0756,  71™'*  1-58698,  n\t4 
1*59953,  are  recorded  for  the  dike  tonic  and  keto- 
enolic  varieties  of  benzylmethylglyoxal,  respectively, 
whereas  acetylphenylethylene  oxide  has  dfv  1-0733, 
nm  1*51529,  nnc  1*52016.  The  diketone  and  keto-enol 
can  be  sharply  differentiated  spectroscopically, 
whereas  discrimination  between  diketone  and  oxide 
appears  impossible  by  this  method.  Comparison  of 
Sehlotterbeck’s  “  trichloroacetone  ”  {A.,  1907,  i,  185, 
478 ;  1909,  i,  553),  df°  1*4962,  »»  1*47310,  n\l  1-47729, 
with  chloral,  d f4  1*5059,  n’1’4  1*44988,  nfu4  1*45412, 
confirms  the  conclusion  of  Arndt  and  Eistert  (A., 
1928,  739)  that  the  compound  is  aaa-trichloropropyl- 
ene  Py- oxide.  H.  Wren. 

Oximes  of  unsaturated  ketones*  K.  von 
Attwers  (Ber.,  1929,  62,  [B],  1320—1323). — Phenyl 
p-ethoxysfcyryl  ketone,  m.  p.  74 — 75°,  is  converted 
by  hydroxy lamine  in  alkaline  solution  into  5 -phenyl - 
3  :  4'-ethoxyphenylisooxazoline,  m.  p,  107' — 108°, 
whereas  in  acidic  solution  it  affords  the  corresponding 
oxime,  m.  p.  134 — 140°,  converted  by  phosphorus 
pentachloride  in  ether  into  cinnam-p-phenetidide,  m.  p. 
143—144°.  Phenyl  a-bromostyryl  ketone  and  hydr¬ 
oxy  lamine  in  alkaline  solution  yield  3  :  5 -diphenyl wo- 
oxazole,  m.  p.  140°,  whereas  in  acid  solution  the 
oxime,  m.  p.  151°,  is  obtained ;  it  is  transformed  in 
boiling  alcoholic  alkali  hydroxide  into  3  : 5-diphenyl- 
tsooxazole.  H.  Wren. 

Condensation  of  aldehydes  with  nitrodiaceto- 
resorcinol.  J.  Algar  and  (Miss)  N.  M.  Mao- 
Donnell  (Proc.  Roy.  Irish  Acad.,  1929,  38,  B} 
171 — 174). — Nitration  of  4  :  6-diaeetoresorcinol  with 
a  mixture  of  nitric  (d  1*5)  and  sulphuric  acids  in  the 
cold  affords  2-mtroA  :  (y-diacetoresorcinol  (I),  m.  p. 
235*5°,  converted  by  an  excess  of  fuming  nitric  acid 
into  2:4:  6-trinitroresorcinol.  Reduction  of  I  with 
ferrous  sulphate  and  sodium  hydroxide  yields  a  small 
amount  of  2-ammoA  :  6-diacetoresorcinol,  m.  p.  185°, 
whilst  condensation  of  I  with  benzaldehyde  and 
furfuraldehyde  in  presence  of  aqueous  methyl- 
alcoholic  potassium  hydroxide  gives  the  correspond¬ 
ing  dibenzylidene,  m.  p.  220°,  and  difurfurylidene 
derivatives,  m.  p.  262 — 265°  (decomp.),  respectively. 
With  piperonal,  a  diflavanone  (II),  m.  p.  262°,  is 
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obtained  :  this  does  not  give  a  coloration  with  ferric 
chloride  solution,  and  dissolves  in  sulphuric  acid  to 
a  violet-red  solution.  H.  Burton. 

Dichalkones  derived  from  diace  tores  orcinoL 
J.  Algar  and  P.  J.  Hanlon  (Proc.  Roy.  Irish  Acad., 
1929,  38,  B ,  175— 178).— Condensation  of  4  :  6-di- 
acetoresorcinol  with  p  -  dime  thy  lamin  obenzaldehy  de 
in  presence  of  alcohol  and  a  small  amount  of  piperidine 
yields  the  corresponding  di-p-dimethylaminobenzylidene 


derivative  (designated  a-),  scarlet,  m.  p.  240 — 241°, 
whilst  in  presence  of  80%  alcohol  an  isomeride  (I) 
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(termed  (3-),  orange-red,  m.  p.  262 — *263°,  results. 
The  lighter  colour  and  smaller  fusibility  of  the 
p -form  indicates  the  flavanone  structure.  Difurfuryl - 
idem- 4 : 6 -diacetoresorcmol,  m.  p.  226—227°,  is 
obtained  using  aqueous-alcoholic  sodium  hydroxide 
as  the  condensing  agent.  H.  Burton. 

Oxidation-reduction.  XIII*  Indophenols 
used  as  oxidation-reduction  indicators.  H.  D. 
Gibbs,  W.  L.  Hall,  and  W.  M.  Clark  (U.S,  Public 
Health  Rep.,  Suppl.  69,  1928,  35  pp.).— Indophenols 
are  best  prepared  by  treating  benzoquinonechloro* 
imides  with  phenols  and  a  slight  excess  of  3iV-sodium 
hydroxide  solution  at  about  0°,  with  subsequent 
purification  of  the  sodium  salts,  which,  however,  is 
not  easy,  as  their  aqueous  solutions  are  generally 
unstable.  Reduction  of  the  indophenols  to  the 
Zewco-compounds  (substituted  diphenylamines)  is 
carried  out  by  treating  a  saturated  aqueous  solution 
of  the  salt  with  20%  potassium  sulphide.  The  m.  p, 
of  the  free  indophenols  vary  considerably  with  the 
rate  of  heating,  and  have  little  significance.  Various 
methods  of  analysis  are  quoted.  The  nomenclature 
is  discussed  and  the  name  benzenoneindophenol  (I) 
adopted  for  the  parent  substance  (indophenol).  The 
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following  substituted  benzenoneindophenols  are  de¬ 
scribed,  many  of  which  are  new  :  2-methyl-,  m.  p. 
162°;  3 -methyl-,  m.  p.  110—111°  (decomp.) ;  2 : 6-di¬ 
methyl-  ;  3  -  m  e  t  hy  1  -  6  -  isopropyl  - ,  m.  p.  134°,  decomp. 
151°;  2-methyl-o-rsopropyl-,  m.  p.  121—125°; 
2-methoxy-,  m.  p.  171°;  3-methoxy- ;  2-chloro-; 

2-  and  3-bromo- ;  2  :  6-dichloro- ;  2  :  6-dickloro-3'- 

methyl- ;  2  :  6-dichloro-2  '-methyl- ;  2:6:3'-  and 
2:6:  2'-trichloro- ;  2  :  6-dibromo- ;  2  :  6-dibromo-3  • 
methyl- ;  2  :  6 -dibromo-2 '-methyl- ;  2  :  6-dibromo*2f- 
methyl-5'-i$opropyl- ;  2  :  6-dibromo-3'-methoxy-; 

2:6:3'-  and  2:6:  2'-tribromo- ;  3'-chloro-2  :  6-di¬ 
bromo-,  and  3 '-methyl-.  Sodium  2  :  6-dibromobenzen- 
oneindophenol-2' -  and  -3 '-sulphonates,  benzmoneindo - 
o -phenol  (I,  OH  in  2 '-position ;  3-methyl-  and  2 -bromo- 

derivatives),  and  l-naphthanoneindophenol-2-snl* 

phonic  acid  (3 '-methyl-,  3'  :  5'-dichloro-,  and  3' :  o'* 
dibromo-derivatives),  are  also  described. 

H.  Burton. 

Ready  conversion  of  certain  derivatives  of 
hydroxyquinol  trimethyl  ether  into  quinone 
compounds.  T.  Szeki  (Ber.,  1929,  62,  [jB],  1373— 
1378).— Opianic  acid  and  hydroxyquinol  trimethyl 
ether  are  converted  by  73%  sulphuric  acid  mto 

3- 2' :  4' :  5 ' - trimethoxyph enylmeconine, 

m-  p.ii5-us- 
Under  similar  conditions,  methyl  opianate  and 

2  mols.  of  hydroxyquinol  trimethyl  ether  give  methyl 

4  :  5  :  2'  :  4'  :  5'  :  2"  :  4"  :  5"  -  octwnethoxytriphenyl  - 
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mthane-6-carboxylate,  m.  p,  143°,  whereas  nifcro- 
opianio  acid  affords  4~7u‘fr*0-3«2' :  4' :  5f4rimethoxy- 
phenylmecmine,  m.  p.  184°,  Triraethoxyphenyl- 
meconine  is  readily  oxidised  by  nitric  acid  (d  148} 
in  glacial  acetic  acid  to  2-methoxy~5-meconyl-p-benzo- 
quinone,  m,  p.  about  220°  after  softening  at  202— 
204°,  2-Mdhoxy-5-4*~nUroiwcmyl-p-benzoquinom, 
m<  p.  199—200°  (decomp,),  is  prepared  by  nitra¬ 
tion  of  the  last-named  substance  or  by  oxidation 
of  4-nitro  -  3-2' :  4' :  5'  -  trimethoxyphenylmeconine, 
2-Methoxy-5 -phthalidyl-'p-benzoquinone  has  m.  p.  152— 
164°.  The  following  quinones  are  prepared  by  use 
of  nitric  acid  in  acetic  acid  :  2-methozy-5-benzoyldi- 
phenylmelhyl-p-benzoquinone,  m.  p.  181°,  from  benzoyl- 
2:4: 5-trimethoxytriphenylmethane ;  2-meihoxy-o- 
m-diphenylethyl-p-benzoquinone,  m,  p,  198°,  from 
2:4: 5-trimethoxy-«aa-triphenylethane ;  2-meihoxy- 
b-a$diphethylisopropyl-p-benzoquinone}  m,  p.  183— 
184°,  Reduction  of  the  requisite  quinones  by  sulphur 
dioxide  yields  2-methoxyS-meconylquinol,  m.  p.  210° 
(diuceiyl  compound,  ra.  p.  158°),  and  2-methoxy-b- 
‘pkthalidylquinol,  m.  p.  204°  {diacetate,  in,  p.  178°), 

H.  Wren. 

o-Quinamines  of  the  naphthalene  series  and 
their  rearrangement  into  homologues  of 
|  p-naphthvlacetic  acid.  K,  Fries  and  A,  Kuster 
j  (Annalen,  1929,  470,  20— 37),— When  l-bromo-2- 
keto-1 -methyl- 1  :  2-dihydronaphfchalene  (Fries  and 
Engel,  A,,  1924,  i,  1187)  is  treated  with  alcoholic 
Milne,  1  -aniMno-2-Jceto- 1  -methyl- 1  :  2-dihydronaphthal- 
!  me,  m,  p,  141°,  rasults.  This  is  reduced  by  zinc 
i  dust  and  acetic  acid,  yielding  1  -methyl- (3-naphthol, 
and  is  brominafced  in  alcoholic  solution  to  the  corre- 
1  spending  1-2' :  4f-dibromoanilino-denv&iire}  m.  p. 
174°.  The  following  substituted  -2 -heio-J -methyl- 
1 : 2-dihydronapMhdknes  are  prepared  by  similar 
methods:  1-p -bromoanilino- ,  m.  p.  148°;  8-bromo- 
hanilino-,  m.  p.  149°;  %-bromo- 1  -p-bromoanilino- , 
m.  p,  168°;  6-6romo-l-2' :  4f-dibromoanilino-,  m,  p, 
185°,  converted  by  treatment  with  zinc  dust  and 
acetic  acid  into  2  : 4-dibromoaniline  and  6 -bromo- 
1  ■mdhyl-$-napMhbl,  m.  p.  152°;  4 ;  8-dibromo-l- 

mulino -  (I),  m.  p.  200°,  converted  by  treatment  with 
cold  concentrated  sulphuric  acid  into  p -aminophenyl 
P4 :  Q-dibromo-l-methylnaphthyl  ether ,  in.  p.  137°. 
Bromination  of  I  in  alcoholic  solution,  or  treatment 
1:4:  6-tribromo-2*keto-l*methyl-l  :  2-dihydro- 
naphthalene  with  an  equimolecular  quantity  of 
alcoholic  aniline,  affords  the  N-hromo-derivative, 
p.  187°,  of  I,  which  when  treated  with  hydro¬ 
chloric,  hydrobromic,  or  sulphurous  acids  passes  into 
4 :  %dibromx>-l-p-bromoanilino-2-kelo-l-methyl-l  :  2-di- 
tyiromphthalene,  m.  p.  201°.  1  -Acetanilido-2-kelo- 

I'Methytl  :  2 -dihydronaphthalene,  m.  p.  174q,  when 
treated  with  sodium  ethoxide  undergoes  an  aldol-like 
condensation,  yielding  a  mixture 
/  \  (U.f  of  2-heto -l -phenyl- 8 -methyl-8  :  7- 

S  ,1  vrQ  benzo-2  :  8 -dihydroindole  (II),  m.  p. 

V  \~j,KPh  178°,  and  9 -hydroxy -2 -heto-  1  -phmyl* 
\  i  /\  7*0  8  -  methyl  -6:7-  bmzo  -  2  :  3  :  8  ;  9  - 

BSa  telrahydroindole  (III),  m,  p.  174° 

{methyl  ether ,  m.  p.  184°).  Treatment  of  III  with 
sulphuric  acid  or  alcoholic-hydrochloric  acid  gives  II, 
whilst  reduction  with  hydrogen  in  presence  of  pallad- 
wised  barium  sulphate  and  acetic  acid  yields  the 


corresponding  2  :  3  : 4  :  5  :  8  :  Q-hexahydro-deriv&tive, 
m.  p.  159°  {acetyl  derivative,  m.  p.  152°).  Similar 
reduction  of  II  affords  the  corresponding  2 : 3 : 4 : 5 :  S :  9- 
hexahydro-deibrntire,  m.  p.  145°,  but  with  stannous 
chloride  and  acetic  acid  the  corresponding  2  :  3  :  5  :  8- 
tetrahydro-d&dvatiYe,  m,  p.  189°,  results.  3  :  4  :  5  :  9- 
Tetrabromo  -  2  -  heto  - 1  -phenyl  -  8  -  methyl* 6  :  7  -  benzo - 
2  :  3  :  4  :  5  :  8  :  9-hexahydroindole,  m,  p.  200°  (de- 
comp.),  is  obtained  by  bromination  of  II  in  chloro¬ 
form  solution.  When  II  is  reduced  by  Clemmensen's 
method  aniline  is  eliminated  and  (3-  l-melhylnaphthyl- 
acetic  acid  (IV),  m.  p.  166°,  results  :  this  is  formed 
presumably  through  the  intermediate  P-I-anilino- 

1 - methyl- 1  :  2-  dihydronaphthylaeetic  acid.  Distill¬ 
ation  of  the  sodium  salt  of  IV  with  copper  powder 
and  soda-lime  affords  1  ;  2-dimethylnaphthalene. 
1  -Propionanilido-2-heto-l  -  methyl  - 1  :  2  -  dihydro naphth - 
alene,  ra.  p.  142°,  when  treated  with  sodium  ethoxide 
yields  2 -heto- 1  -phenyl-8  :  8-dimethyl- 6  :  7 -benzo-2  :  8- 
dikydroindole ,  in.  p.  165°,  reduced  by  Clemmensen3s 
method  to  a- ( (3- 1  -methylnaphthyl)pmpionic  acid,  ra.  p. 
128°.  Similarly,  6-bromo  - 1  -  acetanilido  -  2  -  heto  - 1- 
methyl-1  : 2 -dihydronaphthalene,  m,  p.  226°,  affords  a 
mixture  of  9-hydroxy-2-heto- 1 -phenyl-8-methylS  :  7- 
4tf-bromobmzo-2  :  3  :  8  :  9 -telrahydroindole ,  m.  p.  201°, 
and  2-hei0-l~phemjl-8-meihyl~$  :  7 -4* -bromobenzo-2  :  8~ 
dihydroindole,  m.  p.  174°.  The  last-named  compound 
is  reduced  by  Clemmensen’s  method  to  3-6-6romo-l- 
methyhiaphthylacetic  acid,  m.  p.  210°. 

H.  Burton. 

Anthraqni inol-a-earb oxylolact ones .  R .  Sohole 
and  F,  Renner  [with  O.  Bottger,  S.  Hass,  and 
H.  K.  Meyer]  (Ber.,  1929,  62,  [B],  1278—1295 ;  cf.  this 
voL,  567 ) . — Anthraquinone-  and  2-methylanthra- 
quinone- 1  -  carboxylic  acids  are  converted  into  the 
corresponding  anthraquinol-a-carboxylolaetones  by 
the  following  methods.  (1)  Short  treatment  with  zinc 
dust  and  glacial  acetic  acid  in  the  presence  of  acetic 
anhydride ;  protracted  heating  or  absence  of  acetic 
acid  leads  to  quantitative  formation  of  the  acetylated 
lactones,  (2)  By  treatment  of  the  esters  with  alkaline 
or  acid  reducing  agents  :  the  aryl  esters  react  readilv 
with  sodium  hyposulphite,  zinc  dust  and  ammonia,  or 
zinc  dust  and  acetic  acid.  The  alkyl  esters  of  the 

2- methyl  acid  but  not  those  of  the  parent  acid  react 
to  a  slight  extent  in  the  same  sense.  (3)  From  the 
acid  chloride  or  amide  and  sodium  hyposulphite  and 
sodium  hydroxide.  The  anthraquinone- 1 -carboxylic 
acids,  their  esters,  chlorides,  and  amides,  are  considered 

CO 

to  belong  to  the  normal  type,  C6H4<^4q^>CcH3‘C02H, 
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and  not  to  the  pseudo-series  I  (X=0),  since  the  amide 
is  converted  into  a  vat  by  sodium 
hyposulphite  and  sodium  hydroxide 
from  which  it  is  precipitated  by 
air,  and  the  normal  structure  is 
established  for  the  esters  (following 
abstract).  The  constitution  does  not  appear  deduc- 
iblo  from  the  colour.  The  most  striking  property 
of  the  lactones  is  the  change  from  red  to  blue  when  they 
are  brought  into  alkaline  solution.  In  pyridine, 
anthraquinol  - 1  -  carboxylolaetone  dissolves  at  the 
ordinary  temperature  to  a  red  solution  from  which  the 
red  pyridine  compound,  C15H803,C5H5H,  separates. 
If  the  pyridine  solution  is  treated  with  water  it  be- 
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comes  pure  blue  but  red  again  when  heated  or  treated 
with  much  pyridine.  It  is  considered  that  the  red, 
homopolar  phenolic  lactone  (I  :N=H;  X=H+OH) 
with  pyridine  alone  yields  a  homopolar  pyridine 
compound  (I;  R=H;  X=H+OH,C5H5N)  which 
passes  into  the  blue,  heteropolar  pyridinium  salt 
(I;  R— H;  X=H+0[(H20)„,HC5H5N])  of  the 
hypothetical  heteropolar  acid. 

The  following  substances  are  described  :  anthra- 
quinol-  1  -carboxylolactone  and  its  10 -acetyl  derivative, 
m.  p.  196° ;  phenyl  anihraqu inone - 1  - mrb oxyla te ,  m,  p. 
213° ;  methyl ,  ethyl,  phenyl ,  and  p -bromophenyl 
2-meihylanthraquinone- 1  -carboxylates,  in.  p.  178 — 179°, 
144°,  218—219°,  and  226°,  respectively;  2-methyl- 
pyridazoneanthro ne ,  m.  p.  332°,  from  the  phenyl  ester 
and  hydrazine  hydrate  in  boiling  benzene  ;  2-methyl- 
anthraquinol-l-carboxylic  acid ;  2-methylanthraquinol- 
1  - carboxylolactone ?  m.  p.  about  265°  (decomp.)  after 
becoming  lighter  in  colour  at  about  235° ;  2 -methyl- 
anthraquinone-l-carboxylamide,  gradual  decomp,  about 
260°  after  softening  at  about  255° ;  acetyl-2-methyl- 
anthraquinol- 1  -carboxylolactone,  m.  p.  238°.  2-Methyl- 
anthraquinol- 1  -carboxylolactone  can  be  sharply 
titrated  with  potassium  permanganate  in  acetone  and 
acetic  acid  or  with  bromine  in  pyridine.  The  anthra¬ 
quinol-  1  -earboxylolac tones  are  highly  sensitive  to 
atmospheric  oxidation  in  neutral,  acid  and  alkaline 
solution  and  are  readily  oxidised  by  lead  peroxide, 

ferric  chloride,  bromine,  permanganate,  etc.  For 

preparative  purposes  the  most  suitable  reagent  is  hot 
nitrobenzene,  which  transforms  the  2 -methyl  deriv¬ 
ative  into  9  :  9'  -  dihydroxy  -  2  :  2*  -dimethyl  :  9 '  -di- 
anthronyl- 1  :  V -dicarboxylodilactone  (II),  m.  p.  about 
290°  (decomp.)  after  darken¬ 
ing  at  about  270°  when  rapidly 
heated.  The  compound  is  also 
prepared  by  the  action  of 
finely-divided  silver  or  di- 
methylaniline  on  the  acid 
chloride  in  benzene.  Con¬ 
centrated  sulphuric  acid  causes  fission  with  oxid¬ 
ation  to  2-methylanthraquinone-l -carboxylic  acid.  It 
is  reduced  by  zinc  dust  and  glacial  acetic  acid,  very 
slowly  by  sodium  hyposulphite  and  ammonia  to  the 
monomeric  lactone.  With  aqueous  or,  preferably, 
alcoholic  alkali  the  dilactone  yields  an  olive-green 
solution  apparently  containing  a  quinhydrone-like 
compound  of  the  salts  of  the  anthraquinone-  and 
antliraquinol-carboxylic  acids.  Sodium  ethoxide  ap¬ 
pears  to  cause  a  radical  dissociation  into  an  anthroxyl 
with  univalent  oxygen ;  the  same  change  is  induced  by 
exposing  the  dilactone  in  acetic  acid  to  ultra-violet 
light  and  by  heating  its  solution  in  certain  organic 
media.  H.  Wren. 

Mature  of  anthraquinone-a-carboxylic  esters. 
R.  Scholl  and  J.  Donat  [with  H.  Seme  and  L, 
Wanka]  (Ber.,  1929, 62?  [B],  1295—1301 ;  cf.  preceding 
abstract). — Esters  of  anthraquinone-  and  2-inethyl- 
an  thr  aqu  inone  - 1  -carbo  xylic  acid  are  obtained  (1)  from 
the  acid  and  alcohol  in  presence  of  hydrogen  chloride 
or  sulphuric  acid,  (2)  from  the  acid  chloride  and  alcohol 
or  phenol,  (3)  from  the  silver  salt  and  alkyl  iodide,  and 
(4)  by  oxidation  of  2 -methylanthracene- 1  -carboxylic 
esters.  Method  1  is  inapplicable  to  the  2-methyl 


derivative  on  account  of  steric  hindrance.  The  esters 
of  anthraquinone- 1 -carboxylic  acid  prepared  according 
to  1,  2,  and  3  are  identical  with  one  another,  as  are 
those  of  2-naethylanthraquinone- 1  -carboxylic  acid 
obtained  according  to  2,  3,  and  4.  The  normal 

structure,  C6H4<^^>C6H2R*C02R'J  is  therefore 

assigned  to  them.  Indications  of  the  existence  of 
isomeric  acid  chlorides  are  not  obtained.  The  follow- 
ing  compounds  are  described  :  calcium,  anihracem - 
l-carboxylaie ;  anthracene-1  -  carboxyl  chloride,  which 
does  not  appear  suitable  for  the  Friedel-Crafts  syn¬ 
thesis  ;  anthracene- 1  -  carboxylic  anhydride,  m.  p.  206° ; 
ethyl anthraquinone-l-carboxylaie,  m.  p.  169°;  2-methyl- 
anthracene- 1 -carboxylic  acid,  m.  p.  212-5°,  and  the 
corresponding  acid  chloride,  ethyl  ester,  m.  p.  87 — 90°, 
and  phenyl  ester,  m.  p.  137 — 140° ;  phenyl  2-methyl- 
anthraquinone- 1  -carboxylate,  m.  p.  218 — 219°. 

H.  Wren. 

Congo  copal  oil.  L.  Westenberg  (Rec.  trar. 
china.,  1929,  48,  580 — 582). — Catalytic  dehydrogen¬ 
ation  of  Congo  copal  oil  with  sulphur  yields  a  hydro¬ 
carbon,  C13H14,  m.  p.  26°,  b.  p.  295°  (corr.)  ( picrale , 
m.  p.  139°),  which  is  possibly  identical  with  that 
obtained  from  Manila  copal  by  by  Ruzicka  and  others 
(A.,  1927,  60).  Oxidation  with  chromic  and  acetic 
acids  converts  it  into  a  monobasic  acid ,  C12H3204,  m.p. 
204°,  and  a  substance  (C4H40)«,  m.  p.  69°. 

J.  W.  Baker. 

Lichen  substances,  Constitution  of  tham* 

nolie  acid.  Y.  Asabuna  and  S.  Ihara  (Ber.,  1929, 
62,  [B],  1196 — 1207). — -Thamnolic  acid,  isolated  by 
Hesse  from  Thamnolia  vermicularis,  has  been  considered 
to  have  the  composition  C20H18Oi;l  and  to  be  converted 
by  barium  hydroxide  into  thamnolinie  acid,  methyl 
alcohol,  and  carbon  dioxide :  ^2cHisOn+3B20 
C16H20O9+CH3*OH+3CO2.  The  acid  has  been  iso¬ 
lated  from  Cladoniaflabellifowiis,  Elk.,  v&T.polydaciyh, 
and  is  shown  by  direct  comparison  to  be  identical  with 
that  from  Thamnolia  vermicularis.  Analyses  and 
titration  with  0*lA7-sodium  hydroxide  in  the  presence 
of  haematoxylin  indicate  the  molecular  formula 
C19Hi6Ou  on  the  assumption  that  one  methoxyl 
group  is  present.  The  aniline  salt,  in.  p.  206 — 208  , 
phenylhydrazone ,  m.  p.  173 — 174°,  and  p -nitrophenyl* 
hydrazone,  m.  p.  238 — 239°,  are  described.  Warm 
potassium  hydrogen  carbonate  solution  or  potassium 
or  barium  hydroxide  converts  thamnolic  acid  Into 
orcinol  monomethyl  ether  and  evernic  acid  in  addition 
to  much  dark-coloured  resin.  The  formation  of 
Hesse’s  thamnolinie  acid  could  not  be  observed  and  his 
compound  is  probably  evernic  acid,  for  which  the  m.  p« 
172°  is  now  found  after  crystallisation  from  light 
petroleum ;  specimens  crystallised  from  water  ^  or 
alcohol  have  lower  m.  p.,  due  to  partial  decomposition 
by  heat  and  retention  of  products  of  decomposition  by 
the  crystals.  Thamnolic  acid  is  converted  by  aniline 
at  200°  into  the  evernanilide ,  m.  p.  175°,  prepared 
also  from  its  components,  whilst  methyl  alcohol  at 
150°  transforms  it  into  methyl  evernate,  m.p.  67 — 68  * 
Thamnolic  acid  is  little  affected  by  boiling  glacial 
acetic  acid,  which,  at  150°,  converts  it  into  orcinol 
monomethyl  ether,  the  monomethyl  ether  of  p-orsell- 
inic  acid,  and  thamwol,  C8Hg04,  m.  p.  185°  (more  con¬ 
veniently  prepared  by  heating  thamnolic  acid  with 
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pelargome  acid  in  open  vessels).  The  acidic  and 
aldehydic  nature  of  thamnol  is  established  by  its 
solubility  in  sodium  hydrogen  carbonate  and  sulphite 
and  by  the  isolation  of  its  anil ,  m.  p.  128 — 129°, 
pkmylhydrazone,  m.  p»  194°  (decomp,),  and  p -nitro- 
phenylhydrazone ,  m.  p,  about  320°  (decomp. }.  The 
triacetate,  m.  p,  133°  ( ?  corresponding  anil,  m.  p.  129°), 
is  described.  Reduction  of  thamnol  by  Clemmensen’s 
method  yields  hydroxy -$-orciml  [2:3:  54 rihydroxy- 
p ~%ykm\  m.  p.  156°  ( triacetate ,  m.  p.  107—108°), 
identified  by  comparison  with  the  synthetic  product 
(cf .  Asaliina  and  Ishibashi,  this  voL,  806).  Thamnolic 
acid,  when  heated  in  potassium  hydrogen  carbonate 
solution  with  gradual  addition  of  sodium  sulphite,  is 
converted  into  the  monomethyl  ether  of  orcinoldi- 
mrboxylic  add ,  m.  p.  205—206°  (decomp.),  which  is 
regarded  as  the  parent  of  the  monomethyl  ethers  of 
orcinolcarboxylic  acid  according  as  one  or  other  of  the 
carboxyl  groups  is  eliminated  as  carbon  dioxide. 
Thamnolic  acid  has  therefore  the  constitution 


0Me-C/CIt' 


CM0^C-COiH, 


CMe^  o.0.c/c  (OH} 

C(CO,H):C(OH)/  \C(CHO):C(OH) 

in  which  the  position  of  the  depside  linking  is 
arbitrary.  H.  Wren. 

New  dihydroterpene.  S.  Blanco  (J.  Amer, 
Pharm.  Assoc.,  1929,  IB,  474 — 477). — Steam-distill 
ation  of  the  alcoholic  extract  of  the  fruits  of  Pitio 
sporum  resinif&rum  gave  an  oil  having  dm  0*7692 
tf  1-435,  +20-02°  (100  mm.  tube),  40-03°  (200  mm 

tube),  saponif,  value  0-67  (after  acetylation  8*56) 
On  fractionation  it  gave  26%  of  a  fraction,  b.  p 
150—154°  (mainly  152— 153°),  d*  0*947,  n*  1*464,  <xf‘ 
4*39*34°,  most  of  which  was  collected  at  152- — 153° 
which  gave  a  niirolbenzylamide ,  m.  p.  148—149°  (cf 
Bacon,  A.,  1909,  i,  659).  E.  H,  Shartles. 

Derivatives  of  perillaldehy  de .  B.  Rutgyski 
and  A.  Korolev  (Trans.  Sei.  Chem. -pharm,  Inst. 
Moscow,  1928, 153—156 ;  Chem.  Zentr.,  1928,  ii,  2355). 
—Methyl,  ethyl,  and  iso  amyl  perillacrylates  were  pre¬ 
pared.  By  condensation  of  perillaldehyde  with  acet¬ 
one  or  acetaldehyde  in  presence  of  sodium  hydroxide, 
prillylideneacetone ,  diperillylideneacetone,  and  perillyl- 
1  tenmcmUehyde  were  obtained  Perillaldehyde, 
benzoylglycine,  sodium  acetate,  and  acetic  anhydride 
afforded  2  -phenyl  A-perillylideneoxazoline , 

CHa:CMe-CH<gf^5^>C-€H:C<§?:§ph,  yellow, 

p.  137—138°,  in  65—70%  of  the  theoretical  yield. 

A.  A.  Eldridge. 

Menthol.  II,  Menthyl  esters  of  2-nitro-4- 
carboxyphenylarsmic  and  -arsenious  acids. 
K.  L  McCluskey  (J.  Amer.  Chem.  Soc.,  1929,  51, 
1462 — 1465). — 2  -Nitro  -  4  -  earboxyphenylarsinie  acid 
Waschmann,  A.,  1924,  i,  1357)  is  reduced  by  sulphur 
^oxide  and  concentrated  hydrochloric  acid  to  dichloro- 
-'nUroA-carboxyphenylarsine,  m.  p.  173 — 174°.  This 
^  hydrolysed  by  water  to  2-nitro-4~carboxyphenyl- 
^mnious  acid  (unchanged  at  290°)  and  converted  by 
tnionyl  chloride  into  the  corresponding  chloride,  which 
^ifch  menthol  yields  2  ^nitroA-carbomerdhyloxyphenyh 
Qtscnious  acid,  decomp,  above  100°.  This  is  oxidised 
%  %%  hydrogen  peroxide  in  acetone  to  menthyl 
^'dtroA-arsinobcnzoaie,  decomp.  210—211°  [sodium 
salt  (also  +4H20)].  H.  E.  F-  Notton. 


Determination  of  configuration  in  the  terpene 
series.  III.  J.  von  Braun,  H.  Kroper,  and  W. 
Reinhardt  (Ber.f  1929,  62,  [B],  1301— 1307).— The 
replacement  of  the  amino-  by  the  hydroxyl  group  by 
means  of  nitrous  acid  is  frequently  accompanied  by 
intramolecular  transformation,  whereas  the  structural 
relationship  appears  to  be  generally  preserved  if  the 
amine  is  converted  into  its  benzoyl  derivative,  which 
is  decomposed  by  phosphorus  pentachloride  or  penta- 
bromide  into  benzonitrile,  and  the  chloride  or  bromide 
which  is  readily  transformed  into  the  alcohol  (cf.  von 
Braun  and  Jostes,  A.,  1026,  825). 

Menthonylamine  hydrochloride  is  slowly  but  com¬ 
pletely  hydrogenated  in  aqueous  solution  in  presence 
of  palladised  charcoal  to  dihydrormnihonylamine,  b.  p. 
85°/13  mm.,  a»  +2*5°  (1=1)  [hydrochloride,  m.  p.  123— 
124°,  [a Yd  +5*74°  in  water  (c=  19*83) ;  benzoyl  deriv¬ 
ative,  b,  p.  201 — 20270*3  mm.].  The  benzoyl  com¬ 
pound  is  treated  with  phosphorus  pentachloride  and 
the  product  is  distilled  under  atmospheric  pressure, 
whereby  dihydromenthonyl  chloride,  b.  p.  So— 87°/ 
10  mm.,  eT  0*8752,  [a]*D-  -2*56°,  is  obtained.  Di- 
hydromenthonyl  iodide,  b.  p.  108 — 112°/10  mm.,  dli 
1*1533,  [a]}}  — 9*69°,  from  the  chloride  and  sodium 
iodide  in  acetone,  is  converted  by  trimethylamine  in 
benzene  into  the  corresponding  quaternary  iodide ,  in.  p. 
235 — 23 6°,  [a]  *  +4*13°  in  alcohol,  identical  with  the 
product  obtained  by  exhaustive  methylation  of  di- 
hydromenthonylamine  with  methyl  iodide  and  sodium 
hydroxide. 

Dihydro -a-campholenonitrile  is  reduced  by  sodium 
and  alcohol  or  by  hydrogen  in  presence  of  nickel  and 
deeahydronaphthalene  at  250°  to  dihydrocamphyl - 
amine,  _  b.  p.  88°/13  mm.,  df  0*8640,  [«%  +34*72° 
[hydrochloride,  m.  p.  255°  (decomp, ) ;  %ncraie,  m.  p. 
197°;  corresponding  phenyUMocarbamate,  m.  p.  116°]. 
The  benzoyl  compound,  b.  p.  190°/0*2  mm.,  [ajf> 
+26*37°  in  alcohol,  is  transformed  into  dihydro - 
camphyl  chloride,  b.  p.  88°/13  mm,,  df  0*9983,  [a]25 
+46*65°.  Dihydrocamphyl  iodide,  b.  p.  115 — 120°/ 
13  mm.,  df  1*0051,  [«Jg  +44*72°,  is  transformed  into 
dihydrocamphyltrimethylammonmm  iodide ,  m.  p.  277— 
278°,  [a]j?  +23*74°  in  water,  also  obtained  by  ex¬ 
haustive  methylation  of  dihydrocamphylamine. 

H.  Wren. 

Oxidation  of  <I-A4-carene  with  Beckmann's 
chromic  acid  mixture.  C.  S.  Gibson  and  J.  L. 
Sbionsen  (J.C.S.,  1929,  909— 910),— Oxidation  of 
d-A4-carene  from  Andropogon  Jwarancusa  with  Beck¬ 
mann's  chromic  acid  mixture  gave  I4ran$~ earonic  acid, 
m.  p>  202 — 203°,  [ct]5461  in  alcohol  —11*85°,  together 
with  small  quantities  of  terebic  add,  m.  p.  173 — 174°, 
dimethylmalonic  acid,  m.  p.  185—186°,  and  a  neutral 
oil  yielding  a  semiearbazone,  m.  p.  205 — *207°,  which 
was  not  further  investigated,  A.  I.  Vogel. 

Syntheses  in  the  hydroaromatic  series.  III. 
Syntheses  of  terpenes,  camphors,  hydroaromatic 
and  heterocyclic  systems.  O.  Diels  and  K.  Alder 
[with  W,  Luebert,  E.  Naujoks,  F.  Querbbritz, 
K.  Rohl,  and  H.  Segbbbro]  (Annalen,  1929,  470, 
62 — 103). — When  2  :  5-endomethylenehexahydrobenz- 
aldehyde  (I)  (semicarbazone,  m.  p.  160*5°;  cf.  A., 
1928,  1018)  is  heated  with  acetic  anhydride  and 
sodium  acetate,  the  enol  acetate  (II),  b.  p.  109 — 111°/ 
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16  mm,,  of  norcamphenilanealdehyde,  results.  Fission 
of  this  with  ozone  in  presence  of  benzene  and  water 
and  subsequent  treatment  with  semicarbazide  affords 
the  semicarbazone,  m.  p.  196 — 197°,  of  norcamphor, 
m.  p,  91—92°  (cf.  Hintikka  and  Komppa,  A,,  1918, 
i,  543).  Reduction  of  I  in  presence  of  acetic  acid 
by  Skita’s  method  gives  2  : 5-endo methylenehexa- 
hydrobenzyl  acetate,  b.  p.  103 — 104°/13  mm.,  also 
formed  from  II  by  Paal’s  method.  Treatment  of 
2  :  5-endomethylenehexahydrobenzyl  alcohol  (III),  b.  p. 
101 — 102°/10  mm.  (phenylcarbimide  derivative,  m.  p. 
118 — 119°),  with  hydriodic  acid  (d  1-96)  at  110— 
120°,  yields  the  corresponding  iodide ,  b.  p.  107 — 
109°/14  mm.,  which  when  treated  with  trim  ethyl  - 
amine  in  benzene  at  120°  affords  2  :  Q-endomethylene- 
hexahydrobenzyltrimethylammonmm  iodide,  m.  p.  266 — 
267°.  Thermal  decomposition  of  the  corresponding 
hydroxide  gives  2  :  5-endo methylenehexahydrohenzyl- 
dimethylamine ,  b.  p.  182°  ( picrate ,  m.  p.  172°).  Treat¬ 
ment  of  the  sodium  derivative  of  III  with  carbon 
disulphide  and  methyl  iodide  in  toluene  affords  the 
corresponding  xanthate,  C7Hn-CH2-(>CS2Me,  b.  p. 
182°/15  mm.,  which  when  distilled  under  ordinary 
pressure  decomposes  into  carbonyl  sulphide,  methyl- 
mercaptan,  and  norcamphene,  b.  p.  123°/755  mm., 
df  0*8789  ( nitrosocMoride ,  in.  p.  125°).  Magnesium 
phenyl  bromide  converts  I  into  phenyl-2  :  5-endo- 
methylen ecjclohexylcarb inol,  b.  p.  162 — 165°/20  mm., 
dehydrated  by  potassium  hydrogen  sulphate  at  190° 
to  2-benzylidene-l  :  4-endomeihylenecjclohexane,  b.  p. 
145 — 147°/15  mm.  When  I  is  kept  in  the  ice-chest 
for  some  days  a  trimeride,  m.  p,  178 — 179°  after  slight 
previous  sintering,  is  formed. 

When  myrcene  is  warmed  with  maleic  anhydride, 
cis-4 -isohexenyl-A4 -teirahydrophthalic  anhydride  (IV), 
b.  p.  202 — 206°/12  mm.,  m.  p.  34 — 35°,  results. 
Treatment  of  the  corresponding  acid,  m.  p.  122— 
123°,  with  35%  hydrobromic  acid  at  100°  in  a  sealed 
tube  gives  1  :  1  -  dimethylodahydronaphthalen e- 6  :  l-di- 
carboxylic  acid ,  m.  p.  206—207°  (anhydride,  m.  p. 
215—217°).  Reduction  of  IV  with  hydrogen  in 
presence  of  colloidal  palladium  and  alcohol  yields 
cis  -4-iso/i  exyl  -  A  4  -  teirahydrophthalic  anhydride,  b.  p. 
207°/ll  mm.,  m.  p.  42°;  the  corresponding  acid  is 
converted  into  immA-isohexyl-A^-tetrahydrophthalic 
acid ,  m.  p.  169 — 170°,  by  heating  with  30%  hydro- 
bromic  acid  at  100°  in  a  sealed  tube.  Treatment  of 
a  chloroform  solution  of  IV  with  ozone  and  subsequent 
decomposition  of  the  ozonide  with  water  and  hydro¬ 
gen  peroxide  affords  4-fi-ca  rboxy  ethyl- AA  -  teirahydro¬ 
phthalic  acid  (lead  salt).  Crotonaldehyde  combines 
with  butadiene  at  150°  to  give  6-methyl- A3-tetrahydro- 
benzaldehyde,  b.  p.  75°/22  mm.  (semicarbazone,  m,  p. 
168°),  reduced  catalytically  by  PaaFs  method  to 
hexahydro-o-tolualdehyde,  b.  p.  61 — 62°/ll  mm.  (semi¬ 
carbazone,  m.  p.  155°).  This  is  oxidised  by  atmo¬ 
spheric  oxygen  to  imns-hexahydro-o-toluic  acid 
(amide,  m.  p,  175 — 176°).  From  crotonaldehyde  and 
isoprene,  ay-  and  py-dimethjdbutadienes,  there  are 
obtained  3  :  6  -  dimethyl  -  A3-  tetrahydrobenzaldehyde,  b.  p. 
92 — 93°/25  mm.  (semicarbazone,  m,  p.  179 — 180°), 
2:4:  6-trimethyl- A4*-,  b,  p.  SI — 82°/12  mm.  (semi- 
carbazone,  m.  p.  183°),  and  3:4:  6-trimethyl-A^-tetra - 
hydrobenzaldehyde,  b.  p.  89°/12  mm.  (semicarbazone, 
mu  pe  181°),  respectively :  aay-trimethylbutadiene 


affords  a  compound,  C11HlgO,  b.  p.  93— 95°/18  mm . 
Acraldehyde  combines  with  isoprene,  Py-  and  ay-di- 
methylbutadienes,  at  160°,  yielding  3(4  ^)-meihyl-A\ 
b.  p.  63 — 64°/10  mm.  (semicarbazone,  m.  p.  146°), 

3  : 4-dimethyl- A*-,  b.  p.  79°/10  mm.  (semicarbazone, 
m.  p.  172°),  and  2  :  4(3  :  5  ^-dimethyl- A^-Uira- 
hydrobmzaldehydes,  b.  p.  71 — 73°/10  mm.  (semi- 
carbazone,  m.  p.  174°),  respectively.  Crotonaldehyde 
and  myrcene  combine  at  150°,  forming  6-methyl- 3-iso- 
hexenyl-A^-tetrahydrobenzaldehyde,  b.  p.  1 -43—144°/ 12 
mm. ;  with  acraldehyde  at  100°  the  aldehyde ■ 
C13H20O,  b.  p.  134 — 136°/17  mm.,  results.  a-Phell* 
andrene  reacts  similarly  with  acraldehyde  and  croton¬ 
aldehyde,  giving  aide* 
XHv  hvdes,  b.  p.  128—130°/ 

CK  NpH*CH0  12  mm.  and  143—144°/ 
CHj  CMc  CH-R  18  mm.,  respectively,  with 
\Lr  /  the  annexed  structure 

(where  R— H  and  Me, 
respectively).  Ginnamaldehyde  and  ay- dimethyl- 
butadiene  combine  at  200°  to  give  an  aldehyde, 
C15Hi80,  b.  p.  156 — 15S°/16  mm.  Crotonic  acid  and 
butadiene  react  at  150 — 170°,  yielding  an  acid, 
C8H120o>  m.  p.  68°,  reduced  catalytically  by  Paals 
method  to  trail  s  -  hexahydro  -  o  -  toluic  acid;  with 
aay-tnmethyl-  and  ay- dimethyl-butadienes,  the 
acids,  C11H1802  and  C10H16O2,  m.  p.  88*5 — 89°  and 
98°,  respectively,  result.  Sorbic  acid  and  maleic 
anhydride  afford  an  acid,  C10H12O6,  decomp.  198°, 
whilst  ethyl  sorbate  furnishes  a  substance,  m.  p.  117— - 
118°. 

cyclo'Pen tadiene  and  crotonaldehyde  combine  at 
100°  to  give  a  mixture  of  cis-  and  trans-6-me%i-2 :  a- 
endomethylene-A*-tetrahydrobenzaldehyde ,  which  yields 
semicar  bazones,  m.  p.  158°  and  181°,  respectively; 
the  aldehyde  regenerated  from  the  semicarbazone, 
m.  p.  181°,  has  b.  p.  80°/45  mm.  During  tks 
reaction  the  as- aldehyde  is  first  produced  and  on 
further  heating  rearranges  into  the  trans- isomeride. 
Reduction  of  the  more  fusible  semicarbazone  with 
hydrogen  in  presence  of  colloidal  palladium  and 
alcohol  yields  the  semicarbazone,  m.  p.  166*5°,  of 

c\s-6-metkyl-2  :  5-endomethylenehexahydrobenzaIdehyde, 

b.  p.  85°/23  mm.  Similarly,  the  less  fusible  semi¬ 
carbazone  affords  the  semicarbazone,  m.  p.  174° ,  of 
trails  -  6 -methyl -2:5- end  omethylen  ehexahydroben  m  Ide  - 
hyde,  b.  p.  90°/12  mm.  Atmospheric  oxidation  of 
these  aldehydes  gives  cis-  and  trans-2 : 5-endo- 
methylenehexahydro -o-ioluic  acids,  b.  p.  136 — 137°/ 
13  mm.,  and  m.  p.  66°,  respectively. 

Condensation  of  3(4  ? ) -methyl- A4 - tetrahydrobenz* 
aldehyde  with  acetone  in  presence  of  aqueous  barium 
hydroxide  affords  the  corresponding  benzylidene- 
aceione,  b.  p.  121 — 122°/12  mm.  2:4:  6-Trimethyl- 
A4-tetrahydrobenzaldehyde  and  acetone  condense  m 
■presence  of  sodium  ethoxide,  yielding  2:4: 64n- 
methyl- A^-tetrahy dr obenzylideneacetone  y-irone],  b.  p- 
138 — 139°/20  mm,  {p-bromopkenylhydrazone,  in.  P* 
175°;  thiosemicarbazone,  m.  p.  191—192°  after  sinter¬ 
ing  at  187°).  2:4:6:  6-Tetramethyl-AUetrahydro- 

benzylideneacetone[methylirone]  (p-bromophenylhydraz* 
one,  in.  p.  155 — 156°)  is  obtained  similarly. 

Dehydration  of  p-methylpentane-(3S-diol  affords 
ay-dimethylbutadiene,  oxidised  by  potassium  pen 
manganate  to  formic  and  acetic  acids,  and  reduced 


OEGAHIC  CHEMISTRY. 


821 


catalytically  to  g-mefchyl- A^-penfcene,  The  dibromide, 
b.  p.  94— 95°/62  mm«,  of  this  substance  affords 
ay-dimethylbutadiene  when  heated  with  quinoline 
at  155°.  This  butadiene  combines  with  maleic 
anhydride  in  benzene,  forming  3  :  5-dimethyl- A^tetra- 
Jiydro-pMJmlio  anhydride  (V),  m.  p.  56—57°.  The 
three  hydrocarbons,  C6H10,  described  by  Harries  (A., 
1901,  i,  194),  Saytzev  (A.,  1877,  ii,  298),  and  Kyria- 
Mdm  (A.,  1914,  i,  506),  are  all  ay-dimethylbutadiene, 
since  they  react  with  maleic  anhydride,  yielding  V, 
Isoprene,  a-meihyl-,  py-dimethyh,  and  ceo-dimethyl- 
butadienes  combine  with  maleic  anhydride  to  give 
bmdhjh,  m.  p.  63—64°,  6 -methyl-,  m.  p.  62°,  4  :  5-di- 
methyls  m.  p.  78—79°,  and  3  :  5-dimethyl- A^deira- 
hydropUkalic  anhydrides,  m.  p.  95—96°,  respectively ; 
«ay-trimethylbutadiene  affords  a  compound,  m.  p.  49°, 
Maleic  anhydride  and  N- 
[]  jjjjg  f  "  '  \q}  methylpyrrole  react  slowly 

.  CE^CH— CH^CO^  ordinary  temperature, 

yielding  the  anhydride,  m.  p, 
98—99°,  possessing  the  annexed  formula. 

H.  Burton. 

Fenchene  series.  I.  Ozonisation  and  con¬ 
stitution  of  fenchenes.  G.  Komtta  and  R.  H. 
Eoschter  (Annalen,  1929,  470,  129— 156).— Decom¬ 
position  of  an  acetic  acid  solution  of  the  ozonide  from 
k-fene hene  (A.,  1917,  i,  398),  by  warming  on  the 
water-bath,  affords  about  50%  of  d-a-fenchoeam- 
phorone,  together  with  l-<x-fenchenylanic  mid  (I), 
m.  p,  71*5 — 72°  {anilide,  m,  p.  149*5 — 150°;  various 
mm  are  described  briefly),  and  the  corresponding 
impure  aldehyde.  Dehydration  of  r-fenchyl  alcohol 


CH-pH— 

-CH, 

care.— qk— CH 

pMe2 

1 

1  qHa  ll  pi.)  (II.) 

CH2~CH— 

-chco2h 

CH. — CR— CR' 

with  potassium  or  sodium  hydrogen  sulphate  at  180° 
gives  a  mixture  of  hydrocarbons,  b.  p.  145 — 160°, 
separated  into  the  following  fractions  :  (A)  b.  p. 
151—153°,  df  0*8598,  rig  1*46620  (nearly  pure  dl-$- 
fenchene),  (B)  b.  p.  145— 147°,  df  0*8547,  146072 

[impure y-fenchene  (II ;  R—H,  R"— Me)],  and  (0)  b.  p. 
141—143°,  d17  0*8476,  ng  145424  [a  mixture  of  S~  or 
tso-fenchene  (II;  R— Me,  R'— H)  and  cycZcfenehene]. 
Decomposition  of  the  ozonide  from  A ,  in  the  above 
maimer,  yields  d^P-fenchocamphorone  (semicarb- 
mm$  m.  p.  193 — 195°),  oxidised  by  alkaline  potass¬ 
ium  permanganate  to  di-espofenchocamphoric  acid, 
p.  144—145°  (various  salts  described),  A  small 
amount  of  cis-apocamphoxio  acid  is  obtained  during 
the  oxidation  of  an  impure  specimen  of  the  ketone, 
showing  that  A  contains  some  a-fenchene,  P-Fencho- 
camphorone  is  identical  with  (3 - zsocam phenilone 
(Xametkin  and  Chuckrikova,  A.,  1915,  i,  701). 
fraction  B  contains  some  |3 -fenchene,  since  decom¬ 
position  jf  the  ozonide  gives  (3-fenchocamphorone  in 
Edition  to  Z -acetyl- 5  :  5-dimeihylGyclopentanealdehyde, 
I  p.  118— 12071b  mm.,  df  1*0215,  ng  14700  [disemi- 
terbazme,  m.  p.  219°  (decomp.)],  and  3 -acetyl-5 : 5- 
^^Mhyhyclopentanecarboxylic  acid  (III),  df  1*0924, 
%  14774  (semicarbazone,  m.  p.  220—221°;  various 
described).  Oxidation  of  III  with  sodium 
hypobromite  yields  ^mn^-apofenchocamphoric  acid, 
m*  P*  147—148°  (of.  Nametkin,  A.,  1924,  i,  1084). 
Ozonisation  of  fraction  G  affords  small  amounts  of 


III  and  a  ketone ,  C9H14G  (semicar  bazone,  m.  p.  209°), 
oxidised  by  alkaline  potassium  permanganate  to  a 
dicarboxylic  acid ,  09H1404,  in.  p.  *117—118°,  together 
with  dl-cis- fenchocamphoric  acid,  m.  p,  173—174°. 
This  acid  is  obtained  also  by  oxidation  of  G  with 
potassium  permanganate. 

During  the  ozonisation  of  the  hydrocarbon  fractions, 
b.  p.  below  147°,  mjcMe nchene,  b.  p,  142— 143°/752 
mm.,  df3  0*8624,  1*45364  (hydrochloride,  m.  p. 

26—28°;  hydrobromide ,  b.  p.  92—93712  mm.,  m.  p, 
4°),  remains  unchanged.  Treatment  of  this  with 
acetic  and  sulphuric  acids  gives  the  acetate ,  b.  p. 
89— 907IO  mm.,  df  0*9648,  »g  1*45810,  of  wofenchyl 
alcohol,  k  p.  84*5—85710  mm.,  df  0*9543,  rig  1*47664 
(phenylcarbimide  derivative,  m.  p.  94—96°),  oxidised 
by  potassium  permanganate  at  60°  to  dl4m fenehone 
(Wallaoh,  A.,  1908,  i,  809),  and  <ft-ctt*fenchocam- 
phoric  add.  cycloFenohene  appears  to  be  identical 
with  p-pinolene  (Aschan,  A.,  1912,  i,  198).  Physical 
constants  for  the  five  fenchenes  are  given. 

H.  Burton. 

Tricycl one  series.  G.  Komfpa  (Ber.,  1929,  62, 
[2?],  1366—1370;  cf.  this  voh,  192).— The  following 
additional  data  are  recorded :  phenyhirethane  of 
tricychnol ,  m.  p.  66°;  trieyclenyl  chloride,  b.  p,  75— 
76°/6  mm.,  df  1*0348,  T49336;  £«~diehlorocam~ 

phane,  m.  p.  53 — 55°.  H.  Ween. 

Synthesis  of  coumarin  derivatives.  II.  R. 
Weiss  and  A.  Kratz  (Monatsh.,  1929,  51,  386 — 
396).— The  synthesis  of  coumarin  derivatives  by  the 
interaction  of  m~  dihydroxy  benzene  derivatives  with 
ethyl  ethoxymethyleneaeetoacetate  (I)  in  the  presence 
of  sodium  ethoxide  (this  voh,  73)  is  extended,  and  it 
is  found  that  ethyl  ethoxymethylenemalonate  (II) 
may  be  used  in  a  similar  manner.  Thus  with  resorcinol 
II  yields  ethyl  7 -hydroxycoumar  in  -  3  -  carboxylate,  m.  p. 
165—170°,  but  with  2-nitroresorcinol  is  obtained 
7 -hydroxy -8-nitrocouimrm,  +0*5H2O?  m.  p.  228°  [not 
identical  with  the  7 -hydroxyni trocoumarin  obtained 
by  direct  nitration  (Clayton,  J.C.S.,  1910,  97,  1396)], 
together  with  a  ieirahydro-{ 3  :  5  ;  3'  :  5'  or  2  :  4  :  2' ;  4')- 
dinUro-(4: ;  4'  or  3  :  Zr)-diphenyl}  darkening  at  270°. 
With  I,  however,  1 -hydroxy -3- acetyl-S-nitrocoumarm, 
m.  p.  230—231°  (decomp.),  is  obtained.  Similarly 
with  I,  4-chlororesoreinol  yields  6 -chloro-1  -hydroxy - 

3- acetylcoumarin,  m.  p.  241- — 242°  (p - toluencstdphonyl 
derivative,  m.  p.  160—161°).  Condensation  of 

4- ethylresorcinol  with  acetic  acid  in  the  presence  of 
anhydrous  zinc  chloride  at  140°  yields  5-ethylresaceto- 
phenone  (III),  m.  p.  115°,  which  is  reduced  with 
amalgamated  zinc  and  hydrochloric  acid  to  4  :  6 -di- 
eihylresorcinol  (IV),  m.  p.  65 — 71°,  identical  with  the 
product  obtained  by  similar  reduction  of  2  : 4-di- 
hydroxy- 1  :  5 -diacefcylbenzene  (Eijkman  and  others, 
A.,  1905,  i,  359).  By  condensation  with  I,  IV  yields 

5- hydroxy -Z-acetyl-5  ;  8 -diethylcoumarm,  m.  p.  192° 
(p -teluenesulphmyl  derivative,  m.  p.  99°),  which 
reacts  with  hydrazine  hydrate  to  yield  the  azine, 
m.  p.  214°,  of  the  unknown  2  :  6-dihydroxy-3  :  5-di- 
ethylbenzaldehyde.  Similar  condensation  of  IV  with 
II  yields  ethyl ,  5 -hydroxy-5  ;  S-diethylcoumarin-Z- 
carboxylate,  m.  p,  156°,  together  with  the  corre¬ 
sponding  free  acid,  m.  p.  212°.  Condensation  of  III 
with  II  yields  ethyl  5-hydroxy-5(%%)-acetylS(\%)-eihyl- 
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coumarm-3-carboxylate,  m.  p.  180 — 185°,  which  is 
hydrolysed  with  alcoholic  potassium  hydroxide  to 
the  corresponding  5  -  hydroxy  -  6{8)-acetyl-8{6)-ethyl~ 
coumarin,  m.  p,  180°.  4  :  6-Dichlororesorcinol,  m.  p. 
108 — 109°,  is  obtained  pure  by  reehlorination  with 
sulphuryl  chloride  of  the  product  obtained  by  the 
method  described  in  the  literature,  which  yields  an 
indefinite  mixture  of  mono-  and  di-chloro-compounds. 
It  condenses  with  I  to  yield  6  :  8 -dichloro-5-hydroxy- 
3-aceiylcoumarin,  m.  p.  235 — 236°  (decomp.)  (p -toluene- 
sulphonyl  derivative,  m.  p.  150 — 151°). 

J.  W.  Baker. 

Styrylpyrylitim  salts-  XI,  Determination  of 
the  reactive  group  in  ketones  of  the  type 
CJELj*CO’'CH2R  by  the  benzo-p-naphthasjriropyran 
colour  change.  I.  M.  Heilbron  and  F.  Irving 
(J.C.S.,  1929,  936 — 946). — The  reaction  whereby 
benzo-  p-napht  ha^p  iVopyrans  substituted  in  the 
3 -position  ionise  on  being  heated  in  inert  solvents 
giving  coloured  solutions,  a  reaction  which  is  not  ob¬ 
served  with  the  isomeric  3 '-substituted  compounds, 
has  been  utilised  in  determining  'the  mode  of  condens¬ 
ation  of  salieylaldehyde  with  ketones,  CH3*CO*CH2R 
(cf.  Dickinson  and  Heilbron,  A.,  1927,  884).  The 
compound  I  obtained  by  Dickinson  (A.,  1926,  1144) 
by  condensing  salieylaldehyde  with  benzyl  methyl 
ketone  and  a  little  piperidine  condenses  with 

2- naphthol- 1  -aldehyde  in  the  presence  of  absolute 
alcohol  and  dry  hydrogen  chloride  to  give  3 -phenyl- 
benzo-$-naphthaspiropyran,  m.  p.  208 — 209°,  which 
is  identical  with  the  spiYopyran  obtaned  from  the 
condensation  product  of  salieylaldehyde  and  benzyl 
methyl  ketone  in  the  presence  of  dry  hydrogen 
chloride,  and  p-naphthol-1- aldehyde.  This  spiro- 
pyran  gives  a  purple  colour  when  heated  in  solvents 
of  high  b,  p.  and  hence  the  condensation  has  taken 
place  on  the  methylene  group.  The  compound  II, 
m.  p,  145°,  obtained  by  Dickinson  (loc.  cit.)  from 
o-methoxybenzaldehyde,  benzyl  methyl  ketone,  and 
hydrogen  chloride,  and  also  a  new  isomeric  com¬ 
pound,  m.  p.  180°,  isolated  in  the  same  condensation, 
are  bimolecular  and  are  probably  stereoisomeric  cyclic 
compounds  (cf.  Japp  and  Maitland,  J.C.S.,  1904,  85, 
1473).  The  structure  of  Gheorghiu  and  Arventiev’s 
styryl  tsobutyl  ketone  III  (A.,  1928,  522)  has  been 
confirmed  by  synthesis  from  ethyl  ^opropylaeeto- 
acetate ;  the  latter  condenses  with  benzaldehyde  and 
8%  aqueous  sodium  hydroxide  to  y-benzylidene- 
a-iso propylacetoacetic  acid,  m.  p.  134°  (decomp.), 
decomposed  by  heating  with  copper  powder  to  the 
ketone  III,  which  was  isolated  as  the  semicarbazone, 
m.  p.  167°.  Methyl  tsobutyl  ketone,  salieylaldehyde, 
and  20%  sodium  hydroxide  yielded  2 -hydroxy styryl 
iso  butyl  ketone,  m.  p.  104°,  which,  with  (3-naphthol- 
1  -aldehyde,  gave  3'-isopropylbenzo-$-naphthaspiro- 
pyran,  m.  p.  118° ;  the  last  did  not  acquire  colour 
when  heated  in  solvents  of  high  b.  p.  The  same 
spiropymn  is  obtained  by  condensation  of  methyl 
i-sobutyl  ketone  and  salieylaldehyde  and  hydrogen 
chloride,  followed  by  reaction  of  the  pyrylium  salt 
with  (3-naphthol-l-aldehyde  and  hydrolysis,  3'-Octyl- 
benzo-fi-naphihaspiiopyran,  m.  p.  101 — 102°,  and 

3- octyldi-^-naphtIbaspiropyran,  m.  p.  157°,  were  pre¬ 

pared  from  2  -  hydroxys  tyryl  nonyl  ketone  and  methyl 
nonyl  ketone,  respectively.  A.  I.  Vogel. 


Styrylpyrylitim  salts.  XII.  s/nroPyrans 
from  9-methyl  and  9-ethylxanthylium  salts, 
F.  Irving  (J.C.S.,  1929,  1093 — 1095) .—Condensation 
of  9-methylxanthenol  and  (3-naphthol-l -aldehyde  in 
the  presence  of  hydrogen  chloride  afforded  xantho- 
fi-najihthaspiTopyran,  m,  p.  201°,  which  gave  a  red 
colour  on  heating  in  diphenyl  ether  (cf.  preceding 
abstract).  Benzoxanthaspixopyran,  m,  p.  154°,  pre- 
ared  from  9-methylxanthenol,  salieylaldehyde,  and 
ydrogen  chloride,  and  3l -methylxantho-$-naphtha- 
spiro pyran,  m.  p.  271°,  prepared  from  9-ethylxanfch- 
enol,  (3-naphthol- 1  -aldehyde,  and  dry  hydrogen 
chloride,  do  not  give  colours  when  heated  in  solvents 
of  high  b.  p.  The  three  spiropyrans  give  xanthylinm 
salt  colorations  with  trichloroacetic  but  not  with 
acetic  acid.  A.  I.  Vogel. 

Hydroxyquinolsulphonephthalein  (2  :7-di- 
hydroxysulphonefluorescein)  ;  2:4:  5-trihydr« 
oxybenzoylbenzene-o-sulphomc  acid  and  der iv- 
atives.  W.  R,  Orndorff  and  M.  L.  Willard  (J. 
Amer.  Chem.  Soc.,  1929,  51,  1466 — 1474). — Hydroxy* 
quinol  and  o-sulphobenzoic  anhydride  (equal  mols.) 
at  100°  yield  mainly  2:4:  54rihydroxybenzoylbenzene - 
o-sulphonic  acid,  m.  p.  210°  (optical  properties ;  am¬ 
monium,  barium,  and  zinc  salts ;  also  the  telrasodium 
salt  and  fetra-acetate  of  the  tautomeric  laetonic  modi¬ 
fication).  When  this  is  heated  at  140°,  with  or  with¬ 
out  hydroxyquinol  (1  mol.),  it  yields  2  : 1-dihydroxy- 
sulphonejluorescein  (optical  properties).  This  is  best 
prepared  from  hydroxyquinol  triacetate  and  o-sulpho- 
benzoie  anhydride  at  140° ;  it  is  also  formed  from 
hydroxyquinol  itself  and  the  acid  chloride  or  an¬ 
hydride.  The  free  fluorescein  and  the  following 
intensely  coloured  derivatives  (red  or  violet  in  solu¬ 
tion)  :  ammonium,  barium ,  zinc,  potassium,  and 
aniline,  m.  p.  above  300°,  salts ;  trimethyl  ether  (aodumi 
salt),  and  dimethyl  ether,  are  assigned  quinonoid 
formulae.  The  colourless  fetra-acetate  and  tetrabenzoele 
are  derived  from  the  corresponding  lactone.  The 
fluorescein  is  brom  mated  in  ethyl  alcohol  to  a  dibromo- 
derivative  {triammonium  salt,  tetra-acetate)  and  con¬ 
densed  by  sulphuric  acid  at  120°  to  violet (<  sulphone- 
violein,"  C19H10O7S.  Pale  yellow  2  : 1-dihydroxy- 
sulphonefluorescin ,  obtained  by  reduction  with  zinc 
dust  and  formic  acid,  is  readily  oxidised  and  gives  a 
tetra-acetate  {silver  salt).  H.  E.  F.  Notton. 

Brasilia  and  hsematoxylin.  IX.  Compounds 
of  the  phenoxy acetone  series,  P,  Pfeiffer  and 
J.  Willems  (Ber.,  1929,  62,  [S],  1242— 1250).— The 
action  of  zinc  on  a  mixture  of  ethyl  phenoxyacetate 
and  ethyl  bromoacetate  gives  ethyl  y-phenoxyaceto- 
acetate  in  2 — 3%  yield ;  the  copper  compound,  m.  p* 
155*5 — 156°  (decomp.),  and  p -nitrophenylhydrazone, 
m.  p.  136 — 137°,  are  described.  Addition  of  hydrogen 
cyanide  to  the  ester  affords  the  corresponding  hydroxy- 
nitrile.  Phenoxyaeetyl  chloride  is  converted  by  a 
suspension  of  methyl  sodiomalonate  in  benzene  into 
methyl  phenoxyacetylmalonate,  m.  p.  51*5—52*5 
(sodium  salt;  copper  compound,  m.  p.  154*5°).  Ethyl 
bromoacetate,  ethyl  w-methoxy phenoxyacetate,  and 
zinc  yield  ethyl  y-m-methoxyphenoxyacetoacetate,  h.  p* 

176°/0*2  mm.  {copper  salt,  m.  p.  121°),  which,  with 
hydrocyanic  acid  and  aqueous  potassium  cyanide, 
affords  the  corresponding  cyanohydrin  (non- crystalline 
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benzoyl  derivative).  Hydrolysis  of  the  cyanohydrin 
with  boiling,  concentrated  hydrochloric  acid  gives 
y-m-methoxyphenoxyciiramalic  acid , 
0Me*C6H4*O*GH2*C(OH)(CO2H)*CH2*CO2H  (calcium 
salt).  m-MeiJioxyphenoxy acetyl  chloride,  b.  p.  145 — 
146*5715  mm.,  from  the  acid  and  phosphorus  tri- 
and  penta-chlorides,  is  converted  by  methyl  sodio- 
malonate  in  benzene  into  methyl  m-meikoxyphenoxy - 
acetylmalonate,  m.  p.  55 — 56°,  2  :  3 -Dimethoxyphen- 

oxyacetic  acid ,  m.  p.  102*5 — 103°,  prepared  from 
chloroacetic  acid  and  pyrogallol  2  :  3-dimethyl  ether 
in  alkaline  solution,  is  converted  into  the  correspond¬ 
ing  chloride ,  m.  p.  162°/12  mm.,  which  is  condensed 
with  methyl  sodioeyanoacetate  to  methyl  cyano-2  :  3- 
dimeihoxyphenoxyacetylacetate,  m.  p.  87—88°,  A  mix¬ 
ture  of  phenylacetonitrile  and  ethyl  phenoxyacetate 
is  converted  by  alcoholic  sodium  ethoxide  into 
yphenoxy-K-phenylacetoacetonitrile,  m.  p.  126 — 127°, 
converted  by  methyl -alcoholic  hydrogen  chloride  into 
methyl  y-phenoxy-a-phenylacetoacetate ,  m.  p.  75*5 — 
76°;  the  ester  reacts  as  a  homogeneous  ketone,  but  is 
partly  enolised  when  melted.  Boiling,  concentrated, 
aqueous  hydrochloric  acid  transforms  the  keto-ester 
into  y-phenozy-oc-phenylacetone,  m.  p.  43 — 44°,  which 
does  not  give  a  coloration  with  ferric  chloride ;  the 
corresponding  phenylhydrazone,  m.  p.  about  94 — 96° 
after  softening  at  about  65°,  and  semicarbazone ,  m.  p. 
151—152°,  are  described.  The  cyanohydrin  has  m.  p. 
94—95°  after  softening  at  about  83°.  H.  Wren. 

Gossypol.  V.  Action  of  chromic  acid  on 
gossypol  derivatives.  VI.  Action  of  boiling 
iydriodic  acid  on  gossypol  and  derivatives  ; 
semi-micro  Zeisel  methoxyl  method,  E.  P. 
Clark  (J.  Amer.  Chem.  Soc.,  1929,  51,  1475—1478, 
1479—1483;  cf.  A.,  1928,  208,  426,  1016).— Gossypol 
hexa-acetate  in  acetic  acid  is  oxidised  by  aqueous 
chromic  acid  to  bright  yellow  gossypolone  tetra-acetate , 
C25H1804(0Ac)4,  darkening  from  210°,  charring  at 
230°  [dianil,  m.  p.  255-256°  (corr.),  softening  from 
250s],  This  corresponds  with  the  removal  of  C5Ha 
from,  and  formation  of  two  new  quinonoid  carbonyl 
groups  in,  the  gossypol  nucleus.  apoGossypol  hexa- 
acetate  is  oxidised  in  acetic  acid  by  Kiliani’s  chromic 
acid  mixture  (A.,  1913,  i,  381)  to  apo gossypolone  teira- 
®cekite3  C22H1602(0Ac)4>  m.p.  230°,  sintering  from  220°, 
which  does  not  condense  with  aniline.  apoGossypol 
hexaruethyl  ether  is  oxidised  by  this  reagent  to  yellow 
Hossypolone  tetramethyl  ether ,  02 8H2204 ( OMe ) 4 ,  m.  p. 
210°  (corr.).  This  change  involves  the  formation  of 
four  quinonoid  carbonyl  groups  without  loss  of  carbon 
from  the  apogossypol  skeleton .  The  optical  properties 
of  the  new  compounds  are  described. 

The  high  results  obtained  in  the  determination  of 
®ethoxyl  in  methylated  gossypol  derivatives  by  the 
Heishut-Zeisel  method  (A.,  1913,  ii3  78)  have  been 
traced  to  the  formation  of  a  volatile  iodide  by  the 
action  of  the  hydriodic  acid  on  part  of  the  gossypol 
skeleton.  This  iodide,  which  has  been  shown  to 
differ  from  methyl  iodide  (cf.  Willstatter  and  Utzinger, 
K  1911,  i,  659),  is  also  obtained  from  gossypol  deriv¬ 
atives  which  contain  no  alkoxyl  groups.  Apparatus 
methods  are  described  suitable  for  the  deter¬ 
mination  of  methoxyl  in  20  mg.  samples,  using  an 
ordinary  balance.  H.  E.  F.  Notton. 


Conjugated  tmsatnrated  compounds.  IX. 
Colouring  matter  from  alkekengi  (Physalis  alke- 
kengi  and  P.  franchetti).  R.  Kuhn  and  W. 
Wiegand  (Helv.  Chim.  Acta,  1929,  42,  499—506 ;  cf. 
Kylin,  A.,  1927,  669). — -Extraction  of  the  dry  sepals 
with  benzene  and  subsequent  purification  gives  0-9 — 
1-8%  of  physalien  (I),  CG0H96O4,  m.  p.  97°  (uncorr. 
block),  orange -red  in  transmitted  light,  also  isolated 
from  the  skins  of  the  berries  (0*05%  of  wt.  of  fresh 
fruit).  Treatment  of  I  writh  iodine  in  ether  gives  a 
di-iodide ,  whilst  the  amount  of  hydrogen  absorbed, 
during  reduction  in  presence  of  platinum  oxide  and 
acetic  acid,  corresponds  with  eleven  double  linkings. 
Perhydrophysalien  is  colourless.  Oxidation  of  I  with 
potassium  permanganate  (cf.  this  vol.,  425)  gives  5 
mols.  of  acetic  acid  showing  the  presence  of  five 
methyl  groups.  .  Colour  reactions  of  I  with  various 
reagents  are  given.  H.  Burton. 


Thionaphthens.  K.  Fries  and  E.  Hemmecke 
(Annalcn,  1929,  470,  1 — 19). — Nitration  of  thio- 
naphthen  in  acetic  acid  solution  at  50 — 110°  affords 
2 -nitroihionaphthen,  m.  p.  81°,  reduced  by  stannous 
chloride  and  hydrochloric  acid  to  2-aminothionaphthen 
(I)  (acetyl  derivative,  m.  p.  168°).  When  I  or  its 
stanriichloride  (II)  is  heated  with  dilute  mineral  acid, 
2-hydroxythionaphthen  results  (cf.  Friedlander,  A., 
1907,  i,  334),  but  when  II  is  treated  with  40%  sodium 
hydroxide  solution,  or  I  is  distilled  in  a  vacuum,  am¬ 
monia  is  evolved  and  2  :  2 '  -  di(thion  aphth  enyl )  am  me , 
m.  p.  117°  ,  is  obtained.  Reduction  of  2-nitrothio- 
naphthen  with  sodium  disulphide  in  boiling  alcohol 
affords  the  sodium  salt  (III)  of  the  aci-form  of  2  ;  2'- 
dinitro-l  :  1'  :  2  :  2' -tetrahydro- 1  :  1 f -di(thionaphthenyl) 
(IV),  m.  p.  126°.  Oxidation  of  III  with  bromine 
water  or  alkaline  potassium  ferricyanide  yields  2-nitro- 
thionaphthen,  whilst  reduction  with  stannous  chloride 
and  hydrochloric  acid  gives  2  :  2' -diamino-1  :  Y-di- 
(thionaphthenyl),  m.  p.  238°  (decomp.)  [hydrochloride  ; 
diacetyl  derivative,  m,  p.  346°  (decomp.)].  This  is 
oxidised  by  alkaline  potassium  ferricyanide  to  di- 
iminolhiohidigo  (annexed  formula), 
:nh  m.  p.  228°  (decomp.)  (hydrochloride ; 
diacetyl  derivative,  in.  p.  285°,  pre¬ 
pared  only  by  similar  oxidation 
Ss  of  the  corresponding  diacetamido- 
derivative)  :  reduction  of  these  imino-compounds 
regenerates  the  original  substances.  Reduction  of 
IV  with  stannous  chloride  and  hydrochloric  acid 
yields  a  mixture  of  2  :  2* -diamino-1  :  Y  :  2  :  2f -tetra¬ 
hydro -I  :  Y-di( thionap h th eny l ) ,  m.  p.  156°  (hydro¬ 
chloride,  decomp.  338°;  acetyl  derivative,  m.  p.  365°), 
2 -amino -l  :  2-dihydro-l  :  1  ’ -di{thionaphthenyl),  m.  p. 
83*5°  (hydrochloride ;  acetyl  derivative,  m.  p.  231°), 
and  1  :  1 ' -di(thionaphthenyl)  (V),  m.  p.  262°.  Treat¬ 
ment  of  these  two  amines  with  nitrous  acid  affords 
V.  Nitration  of  V  with  nitric  acid  (d  1*52)  in  acetic 
acid  solution  below  8°  gives  2-nitro-l  :  2-dihydro-l  :  2'- 
di(thionaphthenyl),  m.  p.  161°  (decomp.),  which  when 
reduced  with  stannous  chloride  and  hydrochloric  acid 
yields  the  corresponding  amino-derivative,  m.  p.  271° 
[(decomp.) ;  acetyl  derivative,  m.  q>.  225°;  hydro¬ 
chloride ,  m.  p.  298°  (decomp.)],  together  with  1  :  2'- 
d i ( thio n aphlhenyl),  m.  p.  76°,  also  formed  from  the 
amine  by  the  action  of  nitrous  acid.  The  production 
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of  III  from  2-nitrothionaphthen  is  postulated : 

2-ch:c-n(:o):o+2h — >  2  •  ■  •  •  ch-c:n(:o)-oh — > 
[6h-c:n(:o)-oh],  h.  burton. 

Meihoxy^derivatives  o!  thioxanthone.  K.  C. 
Roberts  and  S.  Smiles  (J.C.S.,  1929,  863 — 872), — 
Condensation  of  2-thiolbenzoie  acid  and  4-iodoanisole 
in  the  presence  of  amyl  alcohol,  potassium  carbonate, 
and  copper  acetate  yielded  2f  -carboxy-4-methoxydi- 
phenyl  sulphide ,  I,  m.  p.  232°,  2* -Carboxy-%  :  4 -di- 
methoxydiphenyl  sulphide,  m.  p.  212 — 213°,  and  2'- 
carboxy-5-methox  y-2-methyldiphenylsidph  ide,  m.  p. 
176 — 177°,  were  similarly  prepared  by  condensation 
of  2-thiolbenzoic  acid  with  4-aminoveratrole  and 
2 - iodo-4 -methoxytoluene,  b.  p.  252 — -253°  (from  4-meth- 
oxy-G-toluidine),  respectively*  The  by-product,  m.  p. 
112°,  formed  in  the  reduction  of  2-nitro-4-methoxy- 
toluene  with  tin  and  hydrochloric  acid  is  chloro- 4* 
methoxy-o-toluidine ,  and  not  4-methoxy-o-toluidine 
(Limpach,  A.,  1889,  ii,  698)*  Sulphuric  acid  and  I 
afforded  2 - methoxy  thioxantho  ne  (perchlorate),  m.  p. 
129°.  Treatment  of  a  mixture  of  2-thiolbenzoic  acid 
and  4-chloroanisole  with  sulphuric  acid  gave  l-chloro- 
4-methoxythioxanthone ,  m.  p.  196°,  since  further  treat¬ 
ment  with  p-toluidine  in  the  presence  of  potassium 
and  copper  acetates  readily  furnished  1  -p  -  toluid  mo-4  - 
methoxy  thioxanthone,  m,  p,  133°.  4-M  ethoxy -\-methyl- 
thioxanthone,  m.  p.  162°,  was  similarly  prepared  from 
4-methoxy  toluene.  I- Me  thoxy  -  4-meihylthioxanthone , 
m.  p.  128°  (hydrochloride ;  perchlorate),  was  prepared 
by  dehydration  of  2'-carboxy~3-methoxy-6-methyldi- 
phenyl  sulphide  with  sulphuric  acid.  1  :  4-Dimeth- 
oxythioxanthone  {Clarke  and  Smiles,  J.C.S.,  1911,  99, 
1539)  yields  a  dihydrochloride,  a  chloroplatinate , 
a  ferrichloride,  and  a  perchlorate.  Condensation  of 
2-broruoveratric  acid  and  thiophenol  in  the  presence 
of  amyl  alcohol,  potassium  carbonate,  and  copper 
acetate  gave  6-carboxy-2  : 3-dimethoxydiphenyl 
sulphide,  which  furnished  3  :  4 -dimethoxy  thioxanthone, 
m.  p.  185°  (perchlorate),  with  sulphuric  acid.  Reac¬ 
tion  of  pyrocatechol  with  2-thiolbenzoic  acid  in  sulph¬ 
uric  acid  yielded  a  dihydro  thioxanthone  (diacetyl 
derivative,  m.  p.  191°),  aqueous  alkaline  methylation 
of  which  yielded  the  dimethoxy-derivative,  m.  p. 
172°,  identical  with  2  :  3 -dimethoxy  thioxanthone, 
m,  p.  172°  (hydrochloride  i  two  f err ichlor ides),  obtained 
by  dehydrating  2'-carboxy-3  :  4-dimethoxydiphenyl 
sulphide  with  sulphuric  acid  or  by  condensing 
veratrole  with  2-thiolbenzoic  acid  in  sulphuric  acid. 
Its  structure  was  confirmed  by  treatment  with  boro- 
acetic  anhydride  and  acetic  anhydride,  when  the 
diacetyl  derivative,  m,  p.  191°,  and  not  a  co-ordinated 
diacetoborate  was  obtained  {cf.  Dimroth,  A.,  1922,  i, 
155;  1926,  297).  1  :  2-Dimethoxy thioxanthone,  a  by¬ 

product  in  the  preparation  of  the  2  :  3-derivative,  has 
m.  p.  143 — 144°  (hydrochloride ;  perchlorate).  Inter¬ 
action  of  1:2: 3-trimethoxybenzene  and  2-thiol¬ 
benzoic  acid  in  sulphuric  acid  afforded  2:3:  4-tri- 
methoxythioxanthone,  m.  p.  150°,  identical  with  the 
product  obtained  from  l-iodo-2  :  3  :  4-trimethoxy- 
benzene  and  2-thiolbenzoic  acid  (cf.  Ullmann  and 
Sone,  A.,  1911,  i,  739,  who  give  m.  p.  153 — 154°). 
The  relative  stabilities  of  the  hydrochlorides  derived 
from  the  thioxanthones  were  investigated  by  a  modi¬ 
fication  of  Baeyer  and  Villiger’s  method  (A.,  1902,  i, 


769)  and  were  shown  to  be  in  qualitative  agreement 
with  the  tendency  to  salt-formation  with  dry  hydrogen 
chloride  at  atmospheric  pressure  and  temperature. 

A.  I,  Vogel. 

Arybaxnides  ol  Imvulic  acid.  R.  Lukes  and 
V.  Prelog  (Coll.  Czech.  Chem,  Comm.,  1929, 1,  282— 
287). — It  has  been  concluded  that  the  “  laevulamide  " 
formed  by  the  interaction  of  ammonia  with  2-mefchyl- 
5-keto-4  :  5-dihydrofuran  (A^-angelicalactone)  (Wolff, 
A.,  1885,  1123)  cannot  have  a  pyrrolidone  structure 
(Beilstein,  4th  ed.,  Vol.  Ill,  676),  since  the  product 
from  methylam ine  and  A^r- angelica-lac  tone  is  not 
identical  with  the  pyrrolidone  obtained  from  mag¬ 
nesium  methyl  bromide  and  N - rnethy lsuceinimide 
(A.,  1928,  299;  this  vol.,  576).  This  conclusion  is 
supported  by  the  non -identity  of  “  lsevulanilide,” 
m.  p.  102°  (I),  prepared  from  A&'-angelicalactonc  and 
aniline,  or  from  y-acetoxy-y-valerolactone,  aniline, 
and  water,  with  2-hydroxy- 1  -phenyl -2-melhylp yrrolid* 
5-one,  m.  p.  101°  (II),  which  is  obtained  (accompanied 
by  1 -phenyl-2  :  5  -dimethylpyrrole)  by  the  interaction 
of  magnesium  methyl  bromide  with  iV-phenylsuccin- 
imide.  Aniline  reacts  with  I  in  boiling  toluene  to 
yield  Icevulanilide  anil ,  m.  p.  145°  (decomp.),  which  is 
readily  hydrolysed  to  laovulanilide  and  aniline  by 
water.  Aniline  does  not  condense  with  II.  Hydro¬ 
lysis  of  II  by  boiling,  dilute  sulphuric  acid  yields 
aniline  and  la&vulie  acid.  The  following  “  arylamides 
of  leevulic  acid  ”  have  also  been  prepared  from  A&* 
angelicalactone  or  y-acetoxy-y-valerolactone :  p* 
toluidide,  m.  p.  108—109°,  a-naphthylamide,  m.  p. 
105—106°,  fi-naphthylamide,  m.  p.  107—108°. 

R.  K.  Callow. 

Acridone  derivatives.  W.  L£sniahski  (Bull. 
Acad.  Polonaise,  1929,  A ,  81 — 88). — Condensation  of 
2-chloro-5-nitrobenzoic  acid  with  ^-anisidine  in 
glycerol  in  the  presence  of  anhydrous  potassium 
carbonate  and  copper- bronze  gave  ^-nitroA'-rndhoxy* 
diphenylamine-2 -carboxylic  acid ,  m.  p.  230*5°  (potass- 
ium  salt),  which  was  converted  into  3 -nitro-7 -methoxy* 
acridone,  m.  p.  395°,  when  heated  with  phosphorus 
oxychloride  at  1 15°  (sulphuric  acid  is  unsatisfactory), 
The  following  compounds  were  similarly  prepared: 
4-nitroAf - etlioxydiphenylamine-2-carboxylic  ac id  (from 
chloronitrobenzoic  acid  and  p-phenetidine ;  ammon¬ 
ium  salt),  m.  p.  213 — 214°,  and  Z-nitro-1 -elkoxyacrid- 
one ,  m.  p.  378°  [the  corresponding  hydroxy- compound 
(sublimes  above  360°)  was  produced  with  sulphuric 
acid  at  140°] ;  NA-nitrophenyl- a-naphthylamim^‘ 
carboxylic  acid,  m.  p.  266°  (from  a-naphthylamine  and 
chloronitrobenzoic  acid)  and  9 -nit ro- cc-phen-naph th- 
acridone,  m.  p.  382°;  N-4 -nitrophenyl-^iaphihyl- 

amine-2- carboxyl ic  acid,  m.  p.  284 — 285°,  and  10 -nitrth 
(3 -phen-naplithacr (done,  m.  p.  440°.  A.  I.  Vogel. 

Constitution  of  Guareschi's  cyano-butadien# 
acids.  Attempt  to  synthesise  p-isopropyl* 
glutaconic  acid.  C.  S.  Gibson  and  J.  L.  SimonseK 
(J.C.S.,  1929,  1074— 1080).— Various  cyano-acids  de» 
scribed  by  Guaresehi  are  in  reality  dihydroxypF" 
idines.  The  condensation  of  iso bu tald ehy de  and  ethyl 
cyanoacetate  gave  the  ammonium  salt  of  2  : 6-ai- 
hydroxy-3  : o-dicyano-4-isopropylpyridine,  hydro¬ 
lysis  of  which  by  60%  sulphuric  acid  gave^2  : 6-an 
hydroxy -4-\mpropylpyridine,  m.  p.  213 — 214°  (hydro- 
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chloride ;  di-p-niirobenzoyl  derivative,  m,  p.  200— 
201°;  oxime ,  m.  p.  123— 124°),  accompanied  by  a 
little  2  :  Q-dihydroxy-8-cyanoA-impmpylpyridine,  m.  p. 
273°  {monohydrate,  lost  IH20  at  110°).  Similarly, 
the  condensation  of  acetaldehyde  and  ethyl  cyano- 
acetate  led  to  the  ammonium  salt  of  2  :  6-dihydroxy- 
3 :  o-dicyano-4-methylpyridine  and,  by  hydrolysis  of 
this,  to  2  :  6-dihydroxy-4-methylpyridine  (Rogerson 
and  Thorpe,  J.C.S.,  1905,  87,  1685). 

An  attempt  to  remove  hydrogen  bromide  from 
ethyl  a- bro?no~$-mopropylglutarate ,  b.  p.  178°/30  mm., 
by  boiling  with  diethylaniline  led  mainly  to  the  ethyl 
eater  of  the  lactone  of  dl- ^hydroxy- p -isopropylglutaric 
acid ,  b.  p.  178°/26  mm,,  1*4466,  from  which  dl-iso- 
propylsuccinic  acid  was  obtained  by  oxidation ; 
small  quantities  of  ethyl  isopropylglutarate  were  also 
obtained,  R.  J.  W.  Le  Fevre. 

Nitration  of  JV^-pyridyl-N'-ethylcarb amide. 
R.  P.  Dikshoork  (Rec.  trav.  chim.,  1929,  48,  545 — 
547). — By  heating  2-aminopyridine  and  ethyl  earb- 
imide  in  ether  at  100°,  -2-pyridyl-W -eihylcarbamide, 
m.  p.  119°,  is  obtained.  Nitration  of  this  with  either 
absolute  nitric  acid  or  mixed  acids  probably  yields 
iV-nitro-lVr,-2-pyridyl-iVr-ethylcarbamide,  but  on  pour¬ 
ing  the  nitration  mixture  into  water  it  decomposes, 
yielding  2-aminopyridine,  ethylnitroamine,  and  carbon 
dioxide.  J.  W.  Baker. 

Indole  halogeno-ketones*  I.  G.  Sanna  (Gaz- 
zefcta,  1929, 59, 169— 181).— : The  action  of  chloroacetyl 
chloride  on  2-methylindolyl  magnesium  bromide  in 
anhydrous  ether  furnishes  3  -  o>  - chloroacetyl-2 -methyl- 
indole,  m.  p.  220°,  which  gives  a  - silver  derivative, 
and  a  phenylhydrazone,  m.  p.  134°.  With  pyridine  the 
chloride  gives  2-methyl-3-indolacylpyridinium  chloride , 
m,  p.  332°  {hydroxide  prepared),  and  with  quinoline,  a 
quinoline  derivative.  Similarly,  bromoacetyl  chloride 
folds  3-<A-bromoacetyl-2-7n&thyli7idolef  m.  p.  204°  {silver, 
pyridine,  and  quinoline  derivatives).  Either  the 
chloride  or  the  bromide  may  be  oxidised  by  alkaline 
potassium  permanganate  to  o-acetamidobenzoic  acid, 
with  a  substance,  m,  p.  156°,  and  may  be  converted  by 
fusion  with  potassium  hydroxide  to  2-methylindole- 
3-carboxylic  acid .  3 -<&-Iodoacetyl-2-methylindole  has 
also  been  prepared.  E.  W.  Wignall. 

Derivatives  of  8-axninoqTxinoline.  R.  P.  Riks- 
Hoobn  (Rec.  trav.  chim.,  1929,  48,  517 — 544;  cf. 
this  vol.,  452). — 8-Aminoquinoline  and  ethylearbimide 
heated  in  ethereal  solution,  at  100°  yield  N-8 -quinolyl- 
N'Cthyharbamide  (I),  m.  p.  176°  (181°  on  remelting), 
which  is  nitrated  by  absolute  nitric  acid  at  — 15°  to 
&nitro-'N,-d-nitro  -  8- qui  noly  2  -  N-  ethylcarbamide  (II) , 

1 145°.  This,  when  freshly  prepared,  is  converted  by 
toiling  with  water  into  5-nitro - 8 -aminoquinoline ,  m.  p. 
W7°  [the  substance  obtained  by  Claus  and  Hartmann 
(A.,  1896,1,391), not  being  this  compound]  (converted  by 
elimination  of  the  amino-group  into  5 -nitroquinoline ) , 
and  o-n ilroquinoline - 8 - carbamic  acid ,  m.  p.  about  300°. 
Esterification  of  the  latter  with  methyl  or  ethyl  alcohol 
delds,  respectively,  methyl ,  m.  p.  210°,  and  ethyl ,  m.  p. 
115°  (121°  on  remelting)  5 -nitroquinoline-&-car hamate. 
Ihe  same  esters  are  obtained  by  the  action  of  the 
appropriate  alcohol  on  II  or  V  (below),  and  by  nitration 
with  absolute  nitric  acid  below  0°  of,  respectively, 
Methyl,  m.  p.  46°,  and  ethyl ,  m.  p.  66°,  quinoline - 


8 -carbamate  (III),  which,  in  turn,  are  obtained  by 
the  action  of  the  alkyl  ehloroformate  on  8 -amino- 
quinoline  in  the  presence  of  powdered  potassium 
carbonate.  By  the  action  of  N- alcoholic  ammonia 
on  II  at  100°  is  obtained  A7-5-nitro-8-quinolyl 
carbamide,  m.  p.  245°  (decomp,).  When  I  is  nitrated 
with  mixed  acids  below  0°  and  the  product  poured  on 
to  ice  it  is  decomposed  with  the  formation  of  5  : 1-di- 
nitroquinoline-S-carbamic  acid ,  m.  p.  230°  (decomp, ) 
(the  presence  of  ethylnitroamine  is  proved  by  the 
isolation  of  its  barium  salt  from  the  aqueous  liquors). 
This  is  converted  by  50%  sulphuric  acid  at  100°  into 
5  :  7 -dinitro -8 -aminoqumoline  (Claus  and  Dewitz, 
A.,  1896,  i,  654)  and  by  boiling  with  methyl  and  ethyl 
alcohol  into,  respectively,  methyl ,  m.  p.  205°,  and 
ethyl ,  m.  p.  195°,  5  :  7  ~dinitroqui?ioline-8 -carbamate. 
When  the  methyl  and  ethyl  esters  III  are  nitrated  with 
mixed  acids  they  also  yield  methyl  and  ethyl  5  :  7-di- 
nitroquinoline -8- carbamates,  but  the  specimens  pre¬ 
pared  in  this  manner  have  m.  p.  190°  and  166—167°, 
respectively.  Evidence  is  given  to  prove  that  in  these 
pairs  of  esters  the  orientation  of  the  nitro-  and  carb¬ 
amate  groups  is  identical,  and  it  is  suggested  that  the 
isomerism  may  be  due  to  the  existence  of  a  quinonoid 
form,  the  nitro -group  existing  in  its  aci  form,  and  in 
agreement  with  this  view  it  is  possible  to  convert  the 
higher  into  the  lower  m.  p.  forms  by  heating  with  the 
alcoholic  hydrogen  chloride  at  100°.  When  8-amino- 
quinoline  reacts  with  potassium  cyanate  and  dilute 
hydrochloric  acid  it  yields  8 -qumolylcarbamide  (IV), 
m.  p.  223 — 224°,  together  with  8-quinolylbiuret ,  m.  p. 
250—252°,  the  amount  of  the  latter  formed  being 
negligible  if  acetic  acid  at  low  temperatures  is  used. 
Nitration  of  IV  with  absolute  nitric  acid  under  special 
conditions  yields  N -nitro-W-5-nitro-8-quinolylcarb- 
amide  (V),  decomp.  190°.  When  8-aminoquinoline  and 
its  nitro-derivatives  are  diazotised  in  concentrated 
sulphuric  acid  and  the  solution  of  the  diazonium  sul¬ 
phate  is  poured  into  water  or  cold,  dilute  potassium 
hydrogen  carbonate  solution,  the  diazohydroxide  is 
immediately  converted  into  a  stable  product  which, 
the  author  suggests,  is  the  aw^-diazohydroxide  (I) 
jj  Qjj  Thus  from  the  appropriate  8-aminoquinol 
ine  are  obtained :  quinoline decomp.  145° 

_  5 -nitroquinoline-,  decomp.  185°,  and  5  ;  7 
/  \.y  \(I )  dinitroquinoline decomp,  (with  spont 
aneous  ignition)  155°,  -8 -anti -diazohydr 
oxides.  These  compounds  do  not  give  the  character 
istic  reactions  of  diazonium  or  diazo  -  compounds 
but  the  5-nitro-compound  is  converted  by  60% 
sulphuric  acid  into  the  reactive  sy^-form,  which  then 
couples  with  (3-naphthol,  whilst  in  48%  hydrobromic 
acid  solution  it  yields  8 -hromo-5 -nitroquinoline  by  the 
Sandmeyer  reaction.  J.  W.  Baker. 

Quinolyl-2  :  4-dmitr  onaphthylamines ,  R.  P, 
Dikshoorh  (Rec.  trav.  chim.,  1929,  48,  548—549).— 
8- Aminoqumoline  condenses  with  l-chloro-2 :4-dinitro- 
naphthalene  in  alcohol  at  100°  to  yield  N-8 -quinolyl- 
2  :  4:-dmitro-a-napJdhylami?ie ,  m.  p.  196°.  The  corre¬ 
sponding  'N-5-quinolyl’2  :  4- d  ini  tro-  a  -  ct/phthy  la-mine  ? 
m.  p.  195°,  can  be  obtained  only  by  fusing  together 
the  two  reactants  at  100 — 150°.  J,  W,  Baker. 

HalogenodiMtroqpmolijies,  R,  P,  Dikshoorh 
(Rec,  trav.  chim.,  1929, 48,  550 — 559).— In  agreement 
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with  the  literatures  nitration  of  5-  and  8-bromo- 
quinoline  (obtained  by  the  Sandmeyer  reaction  from 
the  corresponding  aminoquinoline)  yield,  respectively, 
a  mixture  of  5-bromo-6-  and  -8-nitroquinolmes  and 
8-bromo-5-nitroquinoline.  Attempts  to  introduce  a 
second  nitro-group  were  unsuccessful.  Thus  5-bromo- 
6-nitroquinoline,  when  warmed  with  mixed  acids  yields 
(probably)  3  :  5-dibromoS-nitroquinoline,  in.  p.  186°, 
and  5-bromo-8-nitroquinoline  similarly  yields  3  :  5-di- 
bromo-8-?iitroquinoline,  m.  p.  195°,  oxidation  of  a 
portion  of  the  original  material  yielding  quinolinic  acid 
(isolated  as  its  copper  salt)  and  bromine,  the  latter 
attacking  more  of  the  original  material  to  yield  the 
♦dibromo-compound.  The  product  obtained  by  nitra¬ 
tion  of  8-bromoquinoline  (Claus  and  Howitz,  A.,  1893, 
i,  668),  in  agreement  with  these  authors,  is  proved  to 
be  the  5-nitro-derivative,  since  the  same  product  is 
obtained  by  the  Sandmeyer  reaction  from  5-nitro- 
8 - aminoqu inoline  (this  vol.,  825).  5  :  7-Dinitro- 

8-hydroxyquinoline,  decomp.  325°  (obtained  pure  by 
nitration  of  8-hydroxyquinoline  under  prescribed 
conditions),  is  converted,  in  small  yield,  by  the  method 
of  Ullmann  and  Nadai  (A.,  1908,  i,  525),  into  8 -cliloro- 
5  :  7 -dimtroquinoli?ie ,  m.  p.  154°.  J.  W.  Baker. 

Quinaldinic  acid.  T.  W,  J.  Taylor  (J.C.S., 
1929,  1110 — 1111). — When*  copper  quinaldinate 
(Reissert,  A.,  1905,  i,  472)  is  boiled  with  sufficient 
22V*- sodium  hydroxide  to  convert  all  copper  present 
into  copper  oxide,  and  filtered,  85%  of  the  product 
separates  as  sodium  quinaldinate  (hydrate  with  1*5H20) 
on  cooling.  The  salt  can  be  recrystallised  from  dilute 
sodium  hydroxide,  or  from  95%  alcohol,  and  yields  the 
acid  by  acidification.  The  hydrate  is  converted  into 
the  anhydrous  salt  at  140 — 150°,  or  in  a  vacuum  over 
calcium  chloride.  0.  W.  Shoppee, 

Synthetic  drugs  [quinoline  and  pyrazolone 
derivatives].  H,  P.  Kaufmaxh. — See  B.,  1929, 
452. 

Arylamides  of  aromatic  carboxylic  and  sul- 
phonic  acids.  K.  Heller  (J.  pr.  Chem.,  1929,  [ii], 
121,  193— 203).— [With  H.  Sturm.]— The  following 
amino-derivatives  have  been  prepared,  usually  by 
reduction  of  the  corresponding  nitro- compounds  with 
iron  and  dilute  acetic  acid  ;  1  -aminonaphthalene-5- , 
-6-,  -7-,  and  -8-sulphonanilides,  m.  p.  171°,  127 — 128°, 
146—147°,  and  139 — 140°,  respectively ;  the  4 -sul- 
phonanilide ,  m.  p.  190°,  is  obtained  by  hydrolysis  of 
the  corresponding  acetyl  derivative  (Schroter,  A.,  1906, 
i,  415)  with  0*5W-alcoholic  potassium  hydroxide 
solution ;  2-amino-p -toluenesulphon -p - toluidide,  m.  p. 
128°,  -o-toluidide,  m.  p.  148°,  and  -o -anisidide,  m.  p. 
128°.  2-Nitro-p-toluenesulphon-o-anisidine  has  m,  p. 
135°.  When  2-acetoxynaphthalene-6-sulphonyl  chloride , 
m.  p.  107°,  is  treated  with  aniline,  and  the  acetyl 
group  eliminated  by  Zincke’s  method  (A.,  1918,  i, 
220),  ^7iaphthol~6-sulpho?ianilide}  m.  p.  104°,  results, 
a -Naphthol-5-sulphonanilide,  m.  p,  200°,  is  prepared 
similarly  from  1  -a^etoxynaphthalene-5-sulphonyl 
chloride,  in.  p.  129°.  o-Chlorobenz-jp-nitroanilide  and 
p-nitrobenz-a~chloroanilide,  m.  p.  160°,  are  obtained 
by  a  slightly  modified  Schopff’s  reaction  (A.,  1892, 
1476).  The  former  compound  is  reduced  by  iron  and 
dilute  acetic  acid  to  the  p-aminoanilide,  m.  p  153°,  and 
the  latter  by  sodium  hyposulphite  to  the  amino- 


derivative,  m.  p.  145°.  2-Amino-8-naphihanilide, 
m,  p.  192°  ( $-naphthylamide ,  m.  p.  110°),  is  also 
described.  Diazotisation  of  the  anilides  containing 
a  free  amino-group  and  subsequent  reduction  with 
alkaline  sodium  pyrosulphite  or  sodium  hydrogen 
sulphite  affords  the  corresponding  phenylhydrazine, 
isolated  as  the  hydrochloride.  Condensation  of  this 
with  ethyl  aeetoacetate  or  benzoylacetate  in  presence 
of  sodium  acetate  and  acetic  acid  yields  1 -substituted 
phenyl-3-methyl(or  phenyl) -5 -pyrazolones.  Thus, 
3- methylphenylhydrazim-§-sulphon-o-ioluidide  hydro¬ 
chloride,  m.  p.  199°,  gives  1  -m-iolyl-8-methyl-d- 
pyrazolone-ft-sulplion-o-toluidide,  m.  p.  116°  (the 
corresponding  -p -toluidide  .derivatives  have  m.  p. 
168°  and  129°,  respectively) ;  3-p -toluenesulphon- 

amidophenylhydrazine  hydrochloride,  m.  p.  179 — 180°, 
furnishes  1  -3'-p  -ioluenesulphonamidophenyl-3-methyl 
6-pyrazolone,  m.  p.  147°  (3 -phenyl  derivative,  m.  p. 
168°) ;  3  -meihylphenylhydrazine  -6-su  lphon-o-an  isidxdt 
hydrochloride,  m.  p.  196°,  affords  l-m-tolyl-3-methyl 
5  -pyrazolone-6' -sulphon  -  o-anisidide,  m.  p.  118°; 

phenylhydrazineA-carboxyanilidc  hydrochloride,  m,  p. 
235°,  yields  1  -phenyl-Z-methylpyrazobneA'-carboxy- 
anilide,  m.  p.  271°.;  p  -  benzamidoplienylliydrazim 

hydrochloride,  in.  p.  273°,  gives  the  corresponding 
8 -methyl-,  m.  p.  233°,  and  3 -pihenyUpyrazolones,  m.  p. 
268° ;  phenylhydraz me-4  - carboxy -o-chloroanilide  hydro¬ 
chloride,  m.  p.  about  180°,  furnishes  1  -phenyl-Z-methyl- 
py razolone A1 -carboxy -o -anilide,  m.  p.  231°  (3 -phenyl 
derivative,  m.  p.  238°);  p -riaphthylhydrazine-d-carb 
oxyanilide  hydrochloride,  m.  p.  110°,  affords  bfi-mph- 
thyl - 3 -methylpyrazolone-W -carboxy anilide,  m.  p.  1793 
(8 -phenyl  derivative,  m.  p.  186°)  (the  corresponding 
P -naphthylamide  derivatives  have  m.  p.  145°,  129°,  and 
155°,  respectively) ;  p  -  (2-hydroxy  ~3-7iaph  tliamido)- 

phenylhydrazine  hydrochloride,  decomp.  295°,  yields 
the  corresponding  methyl-,  m.  p.  310°  (decomp,),  and 
phenyl-pyrazolones,  m.  p.  195°  (decomp.). 

Hydroxy-3-7iaphthamido)phenylhydrazine  hydrochloride, 

in.  p.  175°,  gives  the  corresponding  methyl-  and  phenyl- 
pyrazolones,  m.  p.  203 — 205°  and  194°,  respectively. 
Many  of  the  pyrazolone  derivatives  couple  with  diazo- 
compounds  to  give  alkali- insoluble  dyes. 

H.  Burton. 

Glyoxaline  fission  products.  I.  Benzoyl 
derivative  of  diaminoethylene  and  its  conversion 
into  a  glyoxalone.  P,  Ruggli,  R.  Ratti,  and 
E.  Hekzx  (Helv.  Chim.  Acta,  1929,  12,  332 — 361). — 
Contrary  to  the  statement  of  Oddo  and  Mingoia  (A., 
1927,  260),  Bamberger  and  BerM’s  observation  (A., 
1893,  i,  437)  that  Schotten-Baumann  benzoylation  of 
glyoxaline  gives  diben zamidoethylene  is  confirmed. 
The  a-form  (I),  m.  p.  202—203°,  of  this  is  converted 
into  the  0-form  (II),  m.  p.  280—290°  ( decomp.},  by 
boiling  with  alcohol  (cf.  Bamberger  and  Berle,  be.  cit.)> 
Reduction  of  I  with  hydrogen  in  presence  of  palladium 
or  a  nickel  catalyst  and  aqueous  alcohol  yields  dibenz- 
amidoethane,  whilst  treatment  of  I  or  II  with  bromine, 
directly  or  in  chloroform  or  tetrachloroethane  solu¬ 
tion,  affords  a  dibromide  (III),  decomp.  177°  after 
sintering  at  148°.  This  is  converted  by  treatment  with 
alcohol  into  two  forms  of  s -dibenzamidodiethoxi/ethane, 
m.  p.  190 — 191°  (deeomp.)  and  219°  (decomp.), 
respectively.  With  isobutyl  alcohol  a  coreesponding 
diisobutoxy-deriv&tiYe,  m.  p.  214 — 215°  with  darken- 
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in g,  and  a  small  amount  of  a  substance  of  lower  m.  p., 
result.  Treatment  of  III  with  ethylene  glycol  gives 
2  :  3-dibenzamido-I  ;  4 -dioxan,  m.  p,  247—248°  (de¬ 
comp.),  whilst  decomposition  with  aqueous  acetone 
affords  s -dibenzamidoeihylehe  glycol ,  m.  p.  169—170° 
(decomp.;  diacetate ,  m.  p.  153 — 154°;  bisphenyl - 
carbimide  derivative,  m.  p.  193—194°).  This  is 
decomposed  by  methyl-alcoholic  potassium  hydroxide. 
$-Dibenzamidodianili?ioeiha7ie  has  m.  p.  211 — 212°. 
When  III  is  treated  with  cold  pyridine  an  additive 
compound,  +3C6H5N,  m.-  p.  143 — 145°  becoming 
yellow  at  140°,  is  produced ;  with  hot  pyridine, 
bbenzoyl-2-phenylA-glyoxalone  (IV) j  '  in.  ‘  p.  184° 
{pier ate,  m.  p.  182 — -183°),  results  by  loss  of  2  mols.  of 
hydrogen  bromide.  This  is  soluble  in  alkali  hydr¬ 
oxide  or  carbonate,  affords  the  double  salt, 

decomp.  171°  after  sintering  at 
187u  and  darkening  at  140°,  and  yields  a  methiodide , 
in.  p.  194°  (decomp.).  Hydrolysis  of  IV  with  cold 
concentrated  sulphuric  acid  gives  hippurbenzamide, 
hi.  p,  185°  (lit.  179°),  hippuric  and  benzoic  acids. 
Bromination  in  chloroform  solution  furnishes  5-bromo- 
bbmzoyl-2-phenylA-glyoxalone,  m.  p.  163—164° 
(deeomp.),  and  treatment  of  the  sodium  salt  of  IV  with 
benzyl  bromide  in  presence  of  benzene  yields  \-benz- 
oyl-2-phenyl-5-be7izylA-glyoxalone  (V),  m.  p.  176 — 
177°  [pier ate,  m.  p.  128—135°;  hydrochloride  (VI), 
m.p.  180 — 181° ;  dibenzyl  derivative,  m.  p.  111—112°]. 
Hydrolysis  of  V  with  15%  hydrochloric  acid  gives 
iVbenzoylphenylalanine,  m.  p.  182 — 183°,  and  phenyl¬ 
alanine.  \~BenzQyl-2-phenyl-b-p-bromobenzylA-gly- 
oxalone,  m.  p.  212-213°,  is  hydrolysed  to  p -bromo- 
fhnylalanme,  decomp.  245°  after  sintering  at  225°. 
When  IV  is  coupled  with  diazosulphanilic  acid  in 
presence  of  pyridine  and  sodium  hydroxide  an  orange- 
red  compound,  .  a2H<505N43Na,4Ho0  (free  acid 
+3H20  ,  m.  p,  130°  resolidifying  with  deeomp,  at  195°), 
results.  Benzyl  hippurate,  m.p,  91—92°  (lit.  85-5 — 
BO0), .  and  benzyl  aminoacetate  hydrochloride  are 
described.  When  VI  is  heated  fit  190 — 195°  for  a 
short  time,  acid  vapours  are  evolved  and  a  substance , 
RKp.  257 — 258°,  isomeric  with  V,  is  produced.  Form¬ 
ation  of  IV  from  III  occurs  presumably  by  loss  of 
from  the  hydroxyl  and  substituted  amino- 
pnipg  of  the  enol  form,  elimination  of  1  mol.  of 
hydrogen  bromide,  replacement  of  bromine  by 
fivdroxyl,  and  subsequent  ketonisation. 

H.  Burton. 

Slyoxaline  fission  products.  II.  Production 
a  glyoxaltne  solution  and  glyoxaline  fission 
product,  P8  TLuggli  and  E.  Hbnzi  (Helv.  Ghim. 

1929,  12,  362— 364).— Glyoxal  sulphate,  pre- 
^red  from  tetrachloroetliane  and  fuming  sulphuric 
(A.,  1923,  i,  896),  is  treated  with  formaldehyde 
ammonia  in  aqueous  solution  below  55°. 
&hotten~B aumann  benzoylation  of  this  solution 
Fea  a-dibenzamidoethylene.  m.  p.  202°,  showing 
formation  of  glyoxaline  and  subsequent  fission. 

H.  Burton. 

«ew  methylcytosine.  F.  H.  Case  and  A.  J. 

(J-  Amer,  Chem.  Soc.,  1929,  51,  1590-1592).— 
Ahlor%2-ethylthiolpyrimidine  (Wheeler  and  John- 
s?n*  1903,  i,  526)  and  methylamine  in  absolute 
acohol  give  at  50 — 60°  the  hydrochloride,  m.  p.  216°, 

0  u - w cihy Imnin o-2-e thy Ithiolpyri midin e  (I),  m,  p. 
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58°,  and  at  150°  the  hydrochloride,  m.  p.  262°,  of 
2  :  6 -dime thyldiammopyrimidine ,  m.  p,  132°.  The 
amine,  I,  is  hydrolysed  by  concentrated  hydrochloric 
acid  to  the  hydrochloride ,  deeomp.  320°,  of  § -methyl - 
a7nhio-2 -hydroxypyrmiidine ,  m.  p.  270°  (picrate,  m.  p, 
220 — -225°),  which  gives  a  purple  coloration  with 
bromine  water  and  barium  hydroxide  (cf.  A.,  1907,  iq 
826).  H.  E.  F.  Notton. 

New  aryliminoketo  -  y  -  [1  :  3  :  5]  -  triazidine 
derivatives.  A,  Ostrogovich  and  V.  Buna  Median 
(Gazzetta,.  1929,  59,  181—198,  198— 200).— The 
condensation  of  benzaldehyde  with  guanylearbamide 
(A.,  1909,  i,  461)  is  repeated  with  substituted  benz- 
aldehydes,  and  the  corresponding  4z-immo-2-]ceio~ 
b-aryl-l  :  3  :  5 driazidines  (hexahydrotriazines)  are 
obtained.  Thus  o-nitrobenzaldehyde  and  guanyl¬ 
earbamide  sulphate  yield  the  sulphate,  m.  p.  249- — 
250°  (deeomp.).  of  the  6 - o-nitrophenyl  compound, 
m.  p.  208 — 209°,  which  darkens  in  daylight,  and 
gives  the  salts  :  hydrochloride ,  [+H20],  m.  p. 
235 — 236°  (deeomp.) ;  abnormal  chloroplalinate, 
PtCl4(C9H903N5,HCl)4  or  [PtCla](H-09H903N5)4,  m.  p. 
233 — 234° ;  nitrate ,  m.  p.  216—218°  (deeomp.) ; 
picrate,  m.  p.  213 — 215°;  dipicrate ;  complex  silver 
salt,  [Ag(C9H902N5)2]N03J  m.  p.  200°  (deeomp.) 
(obtained  by  treating  the  base  with  silver  nitrate) ; 
and  silver  salt,  C9H803N5Ag  (?)  (obtained  in  the 
presence  of  ammonia).  m-Nitrobenzaldehyde  yields 
the  sulphate,  m.  p.  257 — 258°  (deeomp.),  of  the 
b-m-nilrophenyl  compound,  m.  p.  222°,  which  is 
less  sensitive  to  light,  and  gives  :  hydrochloride, 
m.  p.  268°;  normal  chloroplatinate,  m.  p.  255—256° 
(deeomp.) ;  ?iitrate,  m.  p.  250°  (deeomp.) ;  picrate, 
[J-HaO],  m.  p.  210—211°;  dipicrate ;  and  silver 
salts,  [Ag(C9H903N5)2]N03  and  C9H803N5Ag;  and 
p -nitrobenzaldehyde  the  sulphate,  in.  p.  253—254° 
(deeomp.),  of  the  6-p -nitrophenyl  compound,  m.  p. 
180°  (deeomp.),  which  gives  :  hydrochloride,  m.  p. 
250°  (deeomp.) ;  normal  chloroplatinate,  m.  p,  230— 
231°  (deeomp.) ;  picrate,  m.  p.  212 — 213°;  dipicrate 
(?) ;  and  silver  salts  as  above. 

The  reaction  between  p-dimethylammobenzalde- 
hyde  and  guanylearbamide  gives  rise  to  a  sulphate, 
(CuH150N5)2jH2S04,  m.  p.  252 — 253°  (deeomp.), 
which  when  heated  in  dilute  sulphuric  acid  passes 
into  a  sulphate,  C11H15ONs?H2S04,  m.  p.  208—210° 
(deeomp.),  and  when  dissolved  in  concentrated 
sulphuric  acid  gives  the  sulphate ,  C11H15ON5,2H2S04, 
in,  p.  120 — 122°,  giving  a  cloudy  mass  which  becomes 
green  at  180 — 190°,  and  then  completely  melts.  The 
base,  4:-imi7io-2-keto-Q~jy-dimethylaminophenyl-I  :  3  :  5- 
tridzidine,  [+H20],  m.  p.  220 — 221°  (deeomp.), 
gives :  hydrochloride,  in.  p.  212 — 214°;  dihydro¬ 
chloride,  m.  p.  [+H20]  222—223°  (deeomp.),  [+2H20] 
200°;  nitrate,  m.  p.  215°  (deeomp.);  acetate ,  m.  p. 
202 — 203°  (deeomp.) ;  formate,  m.  p.  213°  (deeomp.). 
According  to  conditions  of  preparation,  a  semipicrate, 
m.  p.  205 — 206°,  a  monopicrate,  m.  p.  220°,  and  a 
tripicrate,  m.  p.  190°,  are  formed;  hydrolysis  of  the 
picromonohydrochloride,  m.  p.  190°  (deeomp.),  obtained 
from  the  monopicrate,  gives  also  a  dipicrate,  m.  p, 
190°  (deeomp.).  A  picrodihydrocMoride,  m.  p.  about 
176°,  is  formed  from  the  picrotrihydrochloride,  m.  p. 
153 — 155°  (deeomp.),  obtained  from  the  monopicrate, 
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'which  also  yields,  in  gaseous  hydrogen  chloride,  a 
colourless  picrotetrahydrochloride , 

E.  W.  WlGNALL. 

Three  isomeric  l-tolyl-3  :  5-dimethyl-l  :  2  :  4™ 
triazoles  and  their  salts.  F.  Hernler  (Monatsh., 
1929,  51,  267 — 276). — By  condensation  of  the 
appropriate  toly Hydrazine  hydrochloride  and  di¬ 
acetamide  in  the  presence  of  crystalline  sodium 
acetate,  the  three  isomeric  l-tolyl-3  :  5-dimethyl - 
1:2:  4-triazoles  have  been  prepared,  and  character¬ 
ised  by  the  preparation  of  several  of  their  salts. 

1- o -Tolyl-3  :  5 -dimethyl-1  :  2  :  4:4riazole,  ra.  p.  25°, 

b.  p.  141 — 145°/11  mm,  (hydrochbride,  subliming, 
m.  p.  214 — 216°,  in  a  sealed  tube ;  picrate,  m.  p. 
192—193°;  chloroplatinate,  m.  p,  158 — 162° ;  mercuri¬ 
chloride,  m.  p,  136—137°),  is  obtained  in  40%  yield. 
Similarly,  from  m-tolylhydrazine  in  acetic  acid  is 
obtained  a  57%  yield  of  l-m-iolyl-S  :  5- dimethyl - 
1:2:4 -triazole,  b.  p.  147 — 149°/11  mm.  (hydro- 
chloride,  m.  p.  206 — 207°  in  a  sealed  tube ;  picrate, 
ni.  p.  138 — 139*5°;  chloroplatinate ,  +2EL>G  and 
anhydrous,  m.  p.  220 — 223° ;  mercurichloride,  m.  p. 
181° ;  hydrochloride  of  mercurichloride ,  m.  p.  215 — 
220°,  with  previous  sintering  at  180°).  \~p-Tolyl- 
3  :  5 -dimethyl-!  :  2  :  4 -triazole,  m.  p.  47 — 49°,  b.  p. 
151 — 153°/11  mm.  [( hydrochloride ,  m.  p.  233 — 235° ; 
picrate,  m.  p.  128—129°;  chloroplatinate ,  m.  p.  223— 
225°  (decomp.) ;  mercurichloride,  m.  p.  150—152°; 
double  salt,  (Cj  1H1^N3)4,3HgCl2,  m.  p.  144 — 147°],  is 
obtained  in  45%  yield.  J.  W.  Baker. 

2  - Nitrophenyl - a&  -naphtha - 1  :  2  :3»triazole- 
quinones.  M.  Gallotti  [with  A.  Ercoli]  (Gaz- 
zetta,  1929,  59,  207- — 211).- — Oxidation  of  2-0-,  2-m-, 
and  2-p- nitrophenyl  -  otp  -  naphtha -1:2:3- triazoles 
(Meldola  and  Hughes,  J.C.S.,  1S91,  59,  373  :  the 

2- m-componnd  has  new  m.  p.  226*5°)  by  chromic  acid 
in  acetic  acid  yields  the  corresponding  triazolequmones , 
m.  p.  267°,  237 — 23S°,  and  297°,  respectively  (cf. 
Charrier  and  others,  A.,  1926,  848),  which  react  with 
o-phenylcnediamine  to  give  the  phenazmes,  I,  m,  p. 
277 — 278°,  32S°,  and  312°,  respectively,  with  phenyl- 
hydrazine  hydrochloride  to  give  the  hydroxyazo- 
derivatives,  II,  m.  p.  229°,  255°,  and  240°,  respectively, 


and  with  alkaline  potassium  permanganate  solution, 
or  with  chromic  acid  in  acetic  acid,  to  give  2-o-, 
2-m-,  and  2-p-nitrophenyl-4z-o-carbo&yphenyl~\  :  2  :  3- 
iriazole  -  5  -  carboxyl  i  c  acids,  m.  p.  260°,  274°,  and  267°, 
respectively,  which  are  also  obtained  by  oxidation 
of  the  corresponding  m-nitrobenzeneazo-p-naphthyl- 
amines,  E.  W.  Wignall. 

5-Aminotetrazole.  R.  Stolle  [with  E.  Schick, 
F.  Henke-Stark,  and  L.  Krattss]  (Ber.,  1929,  62, 
1119' — 1126) . — 5- Aminotetrazole  monohydrate,  m.  p. 
199°,  is  conveniently  prepared  by  the  action  of 
azoimide  on  dicyanodiamide ;  the  nitrate,  decomp. 
174°  after  softening,  and  hydrobromide,  m.  p.  118° 
after  softening  at  110°,  decomp,  about  150°,  are 
described.  Anhydrous  5-aminotetrazoIe  is  converted 


by  phenylcarbimide  at  100°  into  l$-phenyl-W-5-idr- 
azolylcarbamide ,  m.  p.  245°  (decomp.),  and  by 
ethyl  chloroformate  into  6 -tetrazolylur ethane,  m.  p. 
256°  (decomp.).  Acetyl  chloride  transforms  5 -amino* 
tetrazole  into  5-acetamidotetrazole,  m.  p.  269° 
(decomp.),  whereas  boiling  acetic  anhydride  affords 
5-aeetamido-2-methyl-l  :  3  :  4-furodiazole,  m.  p.  180°. 
Appropriate  treatment  of  a  diazotised  solution  of 
5-aminotetrazole  yields  the  following  compounds : 
5-hydroxy  tetrazole,  m.  p.  254°;  tetrazole ;  5-chloro- 
tetrazole,  m.  p.  73°  after  softening,  decomp.  120% 
and  the  copper  compound  C2N8Cl2Cu ;  5-hromo* 
tetrazole,  m.  p.  156°  (decomp.),  and  the  corresponding 
copper  salt;  5-iodotetrazole,  decomp,  about  190°, 
reduced  by  sulphurous  acid  or  sodium  sulphite  to 
tetrazole  and  converted  by  60%  sodium  hydroxide 
into  5-hydroxy  tetrazole.  N  l-5-Tetrazolyl-'Nz-p-nUr0‘ 
phenyUriazine ,  decomp,  about  169°,  is  derived  from 
diazotised  5-aminotetrazole  and  jMiitroaniline  or 
'p-nitrophenyldiazonium  chloride  and  5-aminotetr- 
azole.  Nl-5-Tetrazolyl-'Nz-phenyUriazine ,  decomp. 
97°,  is  described.  Treatment  of  dicyanodiamide  with 
azoimide  in  presence  of  nitric  acid  yields  5-gmnyl 
aminotetrazole  nitrate,  decomp,  about  183°  after  soften* 
ing.  5 - Guanylaminoteirazole ,  not  molten  below  300°, 
is  converted  by  water  at  200°  into  5-aminotetrazole. 

H.  Wren. 

Action  ol  diazo-compounds  on  tetrazolyl  di¬ 
sulphides*  R.  Stolle,  F.  Henke-Stark,  and  K 
Perrey  (Ber.,  1929,  62s  [B],  1112 — 1118)— The 
action  of  diazomethane,  diazoethane,  and  ethyl  diazo- 
acetate  on  1 -substituted  di-5-tetrazolyl  disulphides 
affords  the  methylene  compounds, 


(I)’  which  yield  apparent,y 

non-uniform  additive  compounds  with  silver  nitrate, 
and  mercaptals,  CHR:|  S‘C<^^5i  I  (II),  ^ 


do  not  give  precipitates  with  alcoholic  silver  nitrate. 
The  mercaptals  are  also  prepared  from  the  requisite 
clihalogeno-derivatives  and  the  sodium  salts  of  the 
5-thioltetrazoles .  The  following  compounds  are  de¬ 
scribed  :  methylenedi  - 1  -  phenyl  -4:5-  dihydro  -54eir- 

azolyl  disulphide  (I,  R=H,  R'=Ph),  m.  p.  124 , 
decomp,  about  160° ;  methylene  di-l-phemjl-hMr* 
azolyl  disulphide  (II,  R=H,  R'— -Ph),  m.  p.  136 , 
decomp,  about  175°;  ethylene  di - 1  -phenyl-5- let razdyl 
disulphide,  m.  p.  150° ;  methyle?iedi-l-p4olyl-^  *  0'“!* 
hydro-5-ietrazolyl  disulphide,  m.  p.  108°,  decomp* 
about  160°;  methylene  di-l-p-tolyl-o-tetrazolyl  «*■ 
sulphide,  m.  p.  136°,  decomp.  145° ;  methylenedi-bo- 
tolyl- 4  :  5-dihydro- o-tetrazolyl  disulphide,  m.  p*  » 
decomp.  160°;  methylene  di~  1  -o-tolyl-5-ietrazolyl  di¬ 
sulphide,  decomp.  161°;  methylenedi-l-m-xyty^  *  d‘ 
dihydro ~54etr azolyl  disulphide,  m.  p.  106°;  melhyhne 
di-l-methyl-5-tetrazolyl  disulphide,  m.  p.  157° ;  etny  “ 
idenedi- 1  -phenyl-4: :  o -dihydro-5 - tetr azolyl  disulphw^ 

decomp.  177° ;  ethylene  di- 1  -phenyl-54elrazolyl  disul’ 
phide,  m.  p.  93° ;  carbelhoxymethylened i- 1  -phen • 
dihydro-54etrazolyl  disulphide,  m.  p.  104°,  decomp* 
about  150°;  carbethoxymethylenedi-l  -phenqjl-o-w?- 

azolyl  disulphide,  m.  p.  110°;  carboinetlioxymethyieM- 

di-1 -phenyl- 4  :  o-dihydro-5-teirazolyl  disulphide ,  oe- 
comp.  139°.  Di-l-phenyl-5-tetrazolyl  disulphide 
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converted  by  mercury  into  the  mercury  compound 
of  l-phenyl-5-thioltetrazole,  decomp.  223°.  Tetra- 
pheny  1  th iocar b amide  and  alcoholic  silver  nitrate 
afford  the  compound ,  C25H20N2S, AgN 03 ,  m.  p.  about 
240°  (decomp.).  H.  Wren, 

Oxidation  of  uric  acid  in  presence  o!  hydrogen 
acceptors.  S.  Dobrowolska  (Compt.  rend,  Soc. 
Biol.,  1928, 99, 1022 — 1023;  Chem.  Zentr.,  1929,  i,  102). 
— At  pn  above  8,  in  presence  of  methylene-blue,  uric 
acid  (1  in  5000)  at  37°  decomposes  to  the  extent  of 
50%  in  6  days,  with  production  of  allantoin  and 
carbon  dioxide.  Uric  acid  in  dilute  solution  is 
oxidised  by  thioglyeollic  acid  in  presence  of  air. 
Small  amounts  of  copper  facilitate  the  reaction. 
Methylene- blue  stimulates,  %vhilst  potassium  cyanide 
depresses,  the  oxidative  action  of  sulphur  compounds. 
It  is  possible  that  thioglyeollic  acid  is  concerned  in 
uricolysis  in  vivo.  A.  A.  Eldridge. 

Chlorophyll  group.  L.  Marohlewski  and  A, 
Szymanski  {Bull.  Acad.  Polonaise,  1929,  A,  119 — 
J29). — Capper  neochlorophyll,  copper  alio  chlorophyll, 
and  copper  prophyllolaonines  were  prepared  by  inter¬ 
action  of  the  chlorophyll  with  copper  acetate  in 
acetic  acid.  Copper  neochlorophyll  is  decomposed 
by  methyl-alcoholic  potassium  hydroxide  into  copper 
nco-$-prophyllotaonine  (soluble  in  10%  disodium 
hydrogen  phosphate  solution)  and  copper  neo-cL-pro- 
phyllolaonine.  .  The  absorption  spectra  of  phytol, 
copper  alio-  and  copper  neo-chlorophyll,  copper  alio- 
and  copper  neo-jB-prophyllotaonine  in  alcohol -chloro¬ 
form  solution  have  been  measured.  A.  I.  Vogel. 

Structure  of  ftirazan  oxides.  II.  C.  E.  Kinney 
(J.  Amer.  Chem.  Soc.,  1929,  51,  1592—1600).— 
p-Methoxybenzoin,  conveniently  obtained  by  con¬ 
densing  benzaldehyde  and  p-anisaldehyde  in  presence 
of  potassium  cyanide  in  aqueous  alcohol,  is  oxidised 
by  copper  sulphate  and  pyridine  to  p -methoxybenzil, 
m.  p.  62—63°.  This  is  converted  by  hydroxylamine 
hydrochloride  and  sodium  hydroxide  in  boiling  water 
into  a  mixture  of  dioximes  which  is  oxidised  by 
sodium  hypochlorite  (cf.  Meisenheimer  and  others, 
A,  1925,  i,  1073)  to  a  mixture  of  furazan  oxides 
[phenylanisylfuroxans)  from  which  a  pure  a-isomeride 
(approx.  90%  of  the  product),  m.  p.  108 — 109°,  and 
a  nearly  pure  p-isomeride,  m.  p.  104 — 105°,  softening 
from  102°,  were  isolated  by  fractional  crystallisation. 
The  latter  was  also  obtained  by  oxidising  the  p-meth- 
oxybenzil  $-monoxime,  prepared  from  phenyl  p-meth- 
oxybenzyl  ketone,  amyl  nitrite,  and  sodium  ethoxide. 
Ozonisation  of  the  a-isomeride,  followed  by  hydrolysis 
cold  10%  sodium  hydroxide,  gives  anisic  acid 

a  product  wiiich  is  hydrolysed  by  boiling  alkali 
b  benzoic  acid.  The  p-isomeride  gives  the  same 
sdds  in  the  reverse  order.  Diphenylfuroxan  with 
ozone  gives  benzoic  acid  only,  whilst  diphenylfurazan 
fsacts  slowly  and  does  not  give  acids.  These  results 
confirm  the  formulae  assigned  by  Meisenheimer  to  the 
oximes  and  furoxans  derived  from  p-raethoxybenzil 
H  A,,  1927,  367).  H.  E.  F.  Notton. 

Aminobeazthiazoles.  XII.  Mobility  of 
amino-3  : 5~dimethylLenzthiazole.  A  case  of 
complete  reactivity  in  the  aminothiazole  form* 
Hunter  and  W.  E.  Pride  (J.C.S.,  1929,  943— 


946). — Interaction  of  stable  acetyl-m-xylylthiocarb- 
amide,  m.  p.  181 — 182°,  with  bromine  in  chloroform 
gave  l-acetamido-3  :  5-dimethylbenzthiazole  hydroiri- 
bromide ,  m.  p.  167°  (decomp.),  converted  by  sulphurous 
acid  into  acetamidobenzthiazole,  m.  p,  259 — 260°,  also 
obtained  from  3  :  5-dimethylbenzthiazole  and  acetic 
anhydride.  Methyl  iodide  converts  1 -amino-3  :  5-di¬ 
methylbenzthiazole  into  the  hydriodide  of  the  imino- 
methyl  base  I,  m.  p.  265°  {decomp.),  which  with 
alkali  yielded  l-imino-2  :  3  :  o-trimethyl-l  :  2 -dihydro- 
benztkiazole,  m.  p.  105 — 106°,  the  hydriodide,  m.  p. 
274°  (decomp.),  of  which  was  identical  with  I. 
Methyl  iodide  in  benzene  solution  converted  1 -amino  - 
3  :  o-dimethylbenzthiazole  into  a  substance ,  m.  p. 
156 — 157°.  l-Methylamino-3  :  o-dimeihylbenzlhiazole, 
m.  p.  124 — 125°,  prepared  by  reducing  the  bromo- 
additive  compound  obtained  from  s- m -xylylmethyl- 
thiocarbamide  (from  ra-xylylthioearbimide  and  methyl- 
amine),  m.  p.  152°,  and  bromine  in  chloroform, 
furnished  an  acetyl  derivative,  m.  p.  156—157°,  and 
a  hydriodide,  m.  p.  225 — 227°  (decomp.).  1  -Amino- 
3  :  5-dimethylbenzthiazole  methosulphate,  m.  p.  216— 
217°,  is  obtained  when  1 -amino-3  :  5-dimethylbenz¬ 
thiazole  is  heated  with  methyl  sulphate  in  benzene 
solution.  The  intermediate  bromo-additive  com¬ 
pound  obtained  in  the  interaction  of  m-xylylthiocarb- 
amide  and  bromine  in  chloroform  has  m.  p.  273° 
(decomp.).  A.  I.  Vogel. 

Ketosulphonic  acids.  I.  Synthesis  of  1  :  2  :  3- 
thiodiazole  derivatives.  P.  Mazak  and  J.  Suszko 
(Bulk  Acad.  Polonaise,  1929,  At  131 — 1 42 ) . — Inter- 
action  of  equimolecular  quantities  of  potassium 
sulphite  and  chloroacetone  gave  a  40 — 45%  yield 
of  potassium  acetonesulphonate,  m.  p.  193—194° 
(corresponding  sodium  salt,  m.  p.  180 — 181°),  This 
reacted  with  phenylhydrazine  to  give  the  phenyl- 
hydrazine  of  acetonesulphonic  acid  (sinters  and  decom¬ 
poses  above  260°),  which  yielded  4-methyl-2-phenyl - 

dihydro- 1 : 2  :  3-thiodiazole-l :  1-dioxide,  NPh<^^"^|^ 

(I),  m.  p.  84 — 58°,  when  heated  with  phosphorus 
trichloride  at  100°.  I  reacted  with  1  mol.  of  bromine 
in  acetic  acid  to  give  the  5(?)-5romo-derivative, 
whilst  with  2  mols.  of  bromine  I  gave  the  5:5(?)~ 
(A&nmo-derivative,  m,  p.  95 — 96°  (decomp.).  Nitric 
acid  (d  1*4)  and  I  furnished  the  5{?)-m7ro- derivative, 
m.  p.  170 — 172°.  Attempts  to  prepare  p-ketoprop- 
anesulphonic  acid  were  unsuccessful. 

A.  I.  Vogel. 

Micro  chemical  reactions  of  piperine.  M. 
Wagenaar  (Pharm.  Weekblad,  1929,  66,  405 — 406). 
— Crystallisation  from  dilute  acetic  acid  and  from 
acetone  give  characteristic  forms.  S.  I.  Levy. 

New  reaction  of  hydrastine  and  papaverine. 
C.  A.  Rojahn  and  F.  Struffmann  (Pharm.  Zentr., 
1929,  70,  277). — Whilst  hydrastine  and  papaverine 
separately  give  poorly  characterised  colour  reactions 
with  alkaloid  reagents,  mixtures  of  the  twTo  alkaloids 
give  intense  colorations,  and  this  fact  may  be  utilised 
in  their  identification.  R.  K.  Callow. 

Diastereoisomerism.  I,  Configuration  of 
ephedrine.  II.  Steric  rearrangement  of  ephe- 
drine  with  hydrochloric  acid.  III.  CMoro-  and 
bromo-analogues  of  ephedrine,  IV.  Steric 
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rearrangement  of  ephedrine  with  sulphuric 
acid,  H,  Emde  (Helv,  Chim,  Acta,  1929,  12,  365— 
376,  377—384,  384—399,  399 — 405) —I.  Natural 
(—) -ephedrine  base  (I),  m.  p,  39 — 40°,  is  a  mono- 
hydrate  (the  anhydrous  base  is  obtained  only  as  an 
oil  and  has  [Jf]D  +18*5°  in  water),  whilst  natural 
(+)-+epliedrine  base  (II),  m.  p.  118°,  [Jf]17  +87-5° 
in  alcohol,  is  anhydrous.  The  higher  m.  p.  of  II 
suggests  a  betaine-like  saturation  of  the  residual 
valencies  of  the  hydroxyl  and  methylamino -groups, 
indicating  that  these  groups  are  in  close  spatial 
proximity  (cf.  Spath  and  Gohring,  A.,  1921,  i,  45). 
The  optical  configuration  of  I, 

OH*CHPh*CHMe*NHMe,  is  -ct+p,  whilst  that  of 
II  is  +a+p,  where  a>|3,  ( + )  -Deoxy  ephedrine 

(P-methylamino  -  a  -  phenylpropane)  (hydrochloride, 
m,  p.  172°,  [Jf  Jg  +32°  in  water)  is  obtained  together 
with  dideozyephedrme ,  C2QH2gN23  b>  p.  165°/0*6  mm., 
m.  p.  70°,  [Jf]lt?  +78:8°  in  iY -hydrochloric  acid 
[chloropla Unate,  m.  p.  224—225°  (deeomp.)],  by 
reducing  a-bromo(chloro)-p-mebhylamino-«-phenyl- 
propane  hydrobromide  (hydrochloride)  with  hydrogen 
in  presence  of  palladised  barium  sulphate,  acetic 
acid,  and  sodium  acetate. 

II.  When,  either  I  or  II  is  heated  with  10  parts 
of  25%  hydrochloric  acid  at  100°,  the  same  end- 
product  is  obtained  after  60  hrs.  This  contains  a 
preponderance  of  (+)-^-ephedrine  hydrochloride  (cf. 
Schmidt,  A.,  1908,  i,  452).  With  38%  hydrochloric 
acid  replacement  of  the  hydroxyl  group  by  chlorine 
occurs.  Equilibration  of  I  and  II  with  25%  hydro- 
bromic  acid  at  100°  is  complete  after  about  300  hrs., 
II  again  predominates.  (~-)-Ephedrine  hydrobromide, 

m.  p.  #  204*5°,  [J£Jf  . 77-5°  in  water,  and  (  +  )-+ 

ephedrine  hydrobromide ,  m.  p,  179°,  +148*1° 

in  water,  are  described. 

III.  Treatment  of  (— )-ephedrine  hydrochloride 
(III)  with  phosphorus  pentachloride  in  cold  chloro¬ 
form  gives  (+)-<*- chloro  -  p  -  meihylam  ino-  a  -  phenyl¬ 
propane  hydrochloride ,  m.  p.  201°,  [J/JfJ  +266°  in 
water  (free  base  [cMoroplatinale,  m,  p.  188°  (decomp.) ; 
chloroaurate,  m.  p.  128°]},  also  obtained  from  III  and 
(+)+-ephedrme  hydrochloride  (IV)  and  thionyl. 
chloride.  The  a-ehlorine  atom  is  replaced  by 
hydroxyl  when  heated  at  100°  with  water,  giving  a 
mixture  of  62%  of  IV  and  38%  of  III.  From  IV 
and  phosphorus  pentachloride,  or  III  and  fuming 
hydrochloric  acid,  (~-)~<x-chloro-$-methylami7io-x- 
phenylpropane  hydrochloride,  m.  p.  197°,  decomp. 
199°  with  evolution  of  hydrogen  chloride,  [Jf]  D 
—  167°  in  water,  is  obtained.  Hydrolysis  of  this 
furnishes  51%  of  III  and  49%  of  IV.  Treatment  of 
(— +ephedrine  hydrobromide  (V)  with  phosphorus 
pentabromide  yields  ( ±)-a-bromQ-$-methylamino-  a- 
phenylpropane  hydrobromide,  m,  p.  174 — 175°  (de¬ 
comp.),  [Jf]20  +385°  in  water.  This  is  converted  by 
heating  with  chloroform  almost  entirety  into  (— )-a- 
bromo-  p  -ineihylamino~cL-phenylpropane  hydrobromide, 
m.  p.  175*5°,  [Jf]f?  —287°  in  water,  obtained  also 
from  (+)-^-ephedrine  hydrobromide  (VI)  and  phos¬ 
phorus  pentabromide.  Both  these  bromides  are 
hydrolysed  by  water,  yielding  mixtures  of  V  and  VI. 

IV.  When  ( — )-ephedrine  hydrochloride  is  treated 
for  a  short  time  with  cold  concentrated  sulphuric  acid 


(+)^-ephedrine-0-sulphonie  acid,  m,  p.  248  —250* 
(decomp.),  +322°  in  water  (cf.  Schmidt,  A., 

1914,  i,  989),  is  obtained  together  with  small  amounts 
of  ephedrine  and  0-ephedrine  sulphates.  Prolonged 
treatment  with  sulphuric  acid  gives  apoephedrine 
(Schmidt,  loc .  ciL),  which  is  not  identical  with  di- 
deoxy  ephedrine .  This  last  substance  is  not  formed 
from  deoxyephedrine  and  a-chloro+-methylammo-a- 
phenylpropane  hydrochloride  in  presence  of  acetic 
acid  and  sodium  acetate  solution,  and  is  not,  there* 
fore,  a  secAeri. -amine  formed  by  elimination  of 
hydrogen  chloride  during  catalytic  reduction  (Part  I). 

H.  Burton. 

BeHadonnine,  bellatropine,  and  chlorotropan, 
M.  Polonovski  and  M.  Polonovski  (Bull.  Soc.  chim., 
1929,  [iv],  45,  304 — 311) . — Belladonnine,  obtained 
pure  by  decomposing  the  chloroplatmate,  m.  p.  252°,  or 
chloroaurate,  m.  p.  168°  (cf.  Hesse,  A.,  1891,  228,  748; 
1892,  1498;  1894,  i,  153),  is  hydrolysed  by  boiling 
alcoholic  potassium  hydroxide  into  tropine,  together 
with  atropic  acid  and  polymerised  atropic  acid. 
Sulphuric  acid  (0*2W)  similarly  yields  tropine  and 
traces  of  tropidine .  Concentrated  hyd roch loric acid  at 
140°  affords  3 -chlorotropan,  b.  p.  163 — 165o/780  ram. 
(deeomp.)  (hydrochloride,  m.  p.  232—233°,  chloro- 
platinate,  m.  p*  227 — 228°,  chloroaurate ,  m.  p.  215*, 
picrate,  m.  p.  216—217°).  The  methiodide,  m.  p. 305— 
306°,  is  reduced  by  zinc  and  sulphuric  acid  to  tropan 
methiodide.  Hydrogen  peroxide  (30%)  in  acetone 
converts  3 -chlorotropan  into  the  18 -oxide  (hydro¬ 
chloride,  m.  p.  210°,  picrate,  m.  p.  174 — 175°).  apo- 
Atrbpine,  atropine,  hyoseyamine,  and  tropine  and 
other  tropeines  are  similarly  converted  into  3-chloro- 
tropan  (yields  75%),  and  with  hydrobromie  acid  into 
3 -bromotropan  (hydrobromide,  m.  p.  219°,  ckhrooumk, 
m,  p.  158°,  chloroplatmate,  m.  p.  211°,  picrate ,  m.  p* 
205°).  The  supposed  “  bellatropine  ”  of  Hesse  is  a, 
mixture  of  bases  of  which  chlorotropan  is  the  chief 
constituent.  R.  Bbightmax. 


Sinomenine  and  disinomenine.  VIII*  Colour 
reactions  of  sinomenine  and  sinomenol.  h* 
Goto  (Bull.  Chem.  Soc,  Japan,  1929,  4,  103—105; 
cf.  A.,  1926,  1160).— Colour  reactions _  given  by 
sinomenine  with  alkaline  potassium  ferrioyanide  in 
chloroform,  and  by  ainomenol  with  ammoniacal  silver 
in  acetone  closely  resemble  those  given  by  thebamone 
and  3  -  methoxy  -4:6-  dihy dro xyplie nanthreue ,  re¬ 
spectively,  and  differ  from  those  produced  by  morpho- 
thebaine  and  morphol,  respectively.  It  is  therefore 
assumed  that  the  relative  position  of  the  hydroxy- ancL 
keto-groups  in  sinomenine  is  analogous  to  that  in 
thebainone*  The  formula  of  sinomenine  is  discussed. 

C.  W,  Skofpeb* 

Strychnine  and  brucine.  VIII.  Action  0 
bydriodie  acid  on  sirychnidme.  _  Dxhyaro- 
stryebnidine  (B)  and  substances  derived  there-* 
from.  W.  H.  Perkin,  jun.,  and  R.  Robinson 
(J.C.S.,  1929,  964— 1000).— When  strychnidme  is 
reduced  with  hydriodie  acid  (d  1*94)  and  amorphous 
phosphorus  for  24  hrs.,  dihydrostrychnidine  (E)  W» 
C21H2ftON2J  m.  p.  151°,  b.  p.  225— 230°/0*4  mm.,  is 
obtained;  it  does  not  yield  an  acetyl  denvatav  , 
neither  does  it  condense  with  hydroxy lamine  01  vit 
aldehydes,  and  is  unaffected  by  sodium  in  boiling 
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alcohol,  or  by  electrolytic  reduction  [cl.  dihydro- 
strychnidine  (A),  A.,  1927,  1208].  It  is  a  strong  base, 
giving  with  hydrochloric  acid  a  hydrochloride  [tri- 
kijdraie ,  losing  2HaO  at  100°  to  yield  the  monohydrate , 
m.p.  123°  {decomp. )]  from  which  it  is  regenerated  by 
treatment  with  ammonia.  Solutions  of  I  in  dilute 
mineral  acids  afford  colour  reactions  with  dichromate, 
nitrite,  and  ferric  chloride ;  the  acetate  combines  with 
diazobenzenesulphonic  acid.  The  sulphate  of  I  when 
treated  with  potassium  iodide  yields  the  dihy  dr  iodide, 
converted  by  boiling  methyl  alcohol  into  the  mono - 
hydr iodide ,  m.  p.  235—240°  (efferv.),  which,  when 
treated  with  silver  chloride  and  water,  affords  the 
above  hydrochloride.  Treatment  of  I  in  dry  benzene 
at  10°  with  methyl  sulphate  gives  the  monometho - 
sulphate  { a ),  converted  by  sodium  iodide  into  the 
monomethiodide  (a)  (II),  glistening  needles  becoming 
opaque  at  100°,  m.  p.  340—345°  (decomp.)  (compound 
+ICHCla),  which  when  treated  with  silver  chloride  and 
water  affords  the  meihochloride  ( a ),  m,  p.  335—340° 
with  loss  of  methyl  chloride  and  conversion  into  I. 
Methylation  of  I  with  methyl  sulphate  in  dry  benzene 
at  30°  for  24  hrs,  gives  the  dimethomdphate  (A), 
converted,  by  sodium  iodide  into  the  dimethiodide  {A) 
(III),  m.  p.  238 — 242°  (decomp:),  which  gives  II  with 
methyl-alcoholic  potassium  hydroxide,  and  when 
treated  in  aqueous  solution  with  silver  chloride  or 
sodium  bromide  furnishes  the  dimethochloride  {A)  and 
the  dimethobromide  (A),  m.  p.  345°  (efferv,),  respect¬ 
ively.  When  I  is  treated  with  methyl  iodide  in  the 
cold  II  is  obtained,  but  on  heating  a  second  reaction 
occurs,  giving  a  mixture  of  II,  III,  and  the  dimeth - 
iodide  (B)  of  I,  m.  p.  260—265°  (efferv.).  The  di- 
meth iodides  (A)  and  (B)  of  I  do  not  lose  methyl  iodide 
when  digested  with  mesitylene  (cf.  A.,  1927,  888),  but 
elimination  takes  place  by  treatment  with  hot  25% 
methyl-alcoholic  potassium  hydroxide,  yielding  II  and 
the  monomethiodide  (b)  of  I,  needles,  which  do  not 
become  opaque  at  100°,  shrink  about  250°,  and  melt 
gradually  above  this  temperature.  The  latter  when 
treated  with  water  and  silver  chloride  affords  the  mono - 
Meihochloride  (6),  (dihydrate),  for  which  colour  reactions 
^re  described,  converted  by  sodium  bromide  into  the 
mnomethobrom ids  (b),  which  blackens  at  330°  and 
effervesces  at  340—345°.  The  base  I  combines  with 
benzyl  chloride  in  hot  toluene  to  yield  dikydrostrych- 
Aim  (B)  benzyl  chloride,  m.  p.  325°  with  effervescence 
regeneration  of  I,  smoothly  converted  by  mixing 
with  25%  methyl-alcoholic  potassium  hydroxide  and 
beating  at  150°  into  meihoxybenzyltetrahydrostrych- 
Aim  (B),  C29HmGeN2>  m,  p.  126—127°,  which  does 
act  combine  with  methyl  iodide. 

Oxidation  of  I  with  powdered  permanganate  in 
s®ist  acetone  at  15°  yielded  mainly  tlihydrosirych - 
**  (B)  (IV),  C21H2402N2,  m,  p.  196°  (hydrochloride 
converted  by  sodium  iodide  into  the  hydriodide,  m.  p. 

355°),  together  with  a  small  quantity  of  an  acid, 
m.  p.  205°  (decomp.),  for  which  colour 
factions  are  given.  The  base  IV  gives  colour  re¬ 
gions  reminiscent  of  those  of  strychnine ;  it  does  not 
couple  with  diazobenzenesulphonic  acid,  and  is  very 
readily  soluble  in  dilute  mineral  acids  and  in  dilute 
acetic  acid.  Treatment  of  IV  with  methyl  iodide  in 
boiling  acetone  yields  a  yellow  methiodide,  darkens 
about  220°,  m,  p.  365°  (decomp.),  converted  by  silver 


chloride  and  sodium  bromide  into  the  meihochloride , 
m.  p.  370 — 375°  (efferv.)  (colour  reactions  described), 
and  the  melhobromide ,  m.  p.  375°  (decomp.),  respect¬ 
ively.  Benzaldehyde  and  IV  condense  readily  in  the 
presence  of  alcoholic  sodium  ethoxide  to  afford  the 
benzylidene  derivative,  m,  p.  270 — 275°  (colour 
reactions;  hydrochloride ;  sulphate ),  but  an  oxime 
could  not  he  obtained.  Hydrolysis  of  IV  with  sodium 
ethoxide  at  100°  yielded  dihydrostrychnic  acid  (B), 
C21HmOsN2r  m.  p.  285°  with  regeneration  of  IV,  m,  p. 
203°,  mixed  m.  p.  201 — 202°  (colour  reactions ;  hydro- 
chloride).  Oxidation  of  I  with  hydrogen  peroxide  in 
the  presence  of  methyl-alcoholic  potassium  hydroxide 
affords  dioxydihydrosirychnic  acid  (B)}  C21H26ObN2! 
m.  p.  300 — 30o°  (decomp.).  The  isomeride  of  I, 
dihydrostrychnidine  (A)  (A,,  1927,  1208),  when 
oxidised  with  powdered  permanganate  in  hot,  moist 
acetone  yields  oxydihydrostrychnidine  (A),  c21h24o2n2, 
m.  p.  345°  (decomp.),  isomeric  but  not  identical  with 
IV,  The  substance  is  a  feeble  base,  and  does  not 
combine  with  methyl  iodide  or  with  benzaldehyde ;  its 
colour  reactions  are  described. 

When  the  mono-  and  di-methochlorides  of  I  are 
heated  with  methyl-alcoholic  potassium  hydroxide,  the 
main  product  is  methoxymethylietrakydrostrychnidine 
(B),  (V),  C23H3202N2,  m.  p.  180—181°  (cf.  the  con¬ 
version  of  strychnidine  methochloride  into  inethoxy- 
methyldihydrostrychnidme ;  A.,  1927,  888),  together 
with  small  quantities  of  methyl-ip -strychnidin e  (B) 
(VI)  and  dihydrostrychnidine  (C)  (VII).  The  substance 
V  [cf.  the  isomeride  methoxymethyltetrahydro- 
stryehnidine  (A),  m.  p.  .220°;  A.,  1927,  888],  can  be 
distilled  unchanged  in  small  quantities,  b.  p.  215— 
225°/l  mm. ;  it  does  not  combine  with  benzyl  chloride, 
but  dissolves  in  dilute  mineral  acids.  The  sulphate  is 
converted  by  sodium  iodide  into  a  yellow  hydriodide 
(VIII),  which  becomes  colourless  at  155—160°, 
softens  and  decomposes  at  175 — 180°,  solidifies 
immediately,  effervesces  again  at  235°,  again  sets  to  a 
solid  (IX),  and  finally  decomposes  at  325°.  The  solid 
IX  was  identified  as  II,  and  the  same  substance  is 
produced  more  readily  and  completely  when  V  is 
boiled  with  hydriodic  acid  (d  1*94)  and  amorphous 
phosphorus.  Methyl  iodide  combines  with  V  at  100° 
to  yield  a  methiodide ,  m.p.  235 — 238°  with  regeneration 
of  V.  The  methochloride ,  obtained  from  the  foregoing 
methiodide  when  treated  with  -water  and  silver 
chloride,  begins  to  decompose  at  150°,  and  effervesces 
at  170°,  regenerating  V ;  its  colour  reactions  are 
described.  The  dimethosulphate  is  prepared  with 
methyl  sulphate  in  benzene  at  80°,  and  when  treated 
with  sodium  iodide  gives  the  dimethiodide ,  mu  p.  210°, 
converted  by  methyl-alcoholic  potassium  hydroxide  at 
100°  into  the  above  methiodide,  m.  p.  235—238°, 
When  V  is  oxidised  with  powdered  permanganate  in 
moist  acetone  at  12°  formylmeihoxytetrahydrostrych - 
nidine  (B)  (X),  C2oH300*N2,  m.  p.  154°,  is  obtained. 
This  is  not  hydrolysed  by  sodium  ethoxide  at  100°, 
and  does  not  combine  with  methyl  iodide  or  benz¬ 
aldehyde  ;  its  colour  reactions  are  described.  When 
boiled  with  dilute  sulphuric  acid  X  eliminates  formic 
acid,  or  when  distilled  in  a  vacuum  gives  carbon 
monoxide  and  methoxytelrahydrostrychnidine  (B)  (XI), 
a2H30O#2,  m.  p.  150 — 152°  (colour  reactions; 
mtroso- derivative),  which  is  not  reducible  electrolytic- 
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ally.  Methyl  iodide  converts  XI  into  the  hydriodide 
VIII,  identity  being  confirmed  by  conversion  into  V 
with  ammonia.  The  mother-liquors  from  the  per¬ 
manganate  oxidation  of  V,  after  evaporation  and 
distillation,  afford  a  fraction,  b.  p.  218 — 223°/l  mm., 
which  consists  of  an  inseparable  mixture  of  X  and  XI, 
m.  p.  137—138°,  since  it  is  completely  converted  into 
XI  when  boiled  with  dilute  sulphuric  acid. 

The  mother-liquors  from  the  purification  of  V,  after 
evaporation  and  distillation/yield  a  fraction,  b.  p.  220 — 
225°/l  mm.,  from  which,  after  removal  of  a  quantity 
of  V,  the  substances  VI  and  VII  were  obtained 
by  fractional  crystallisation.  M ethyhip - stryehnidine  (B) 
(VI),  C22H28ON2,  m.  p.  222 — 225°  (colour  reactions 
described),  readily  furnishes  a  dimethiodide ,  m.  p. 
275°  effervescing  at  280 — 285°,  with  methyl  iodide  in 
the  cold ;  attempted  preparation  of  the  dimetho- 
chloride  from  the  foregoing  meth iodide  was  unsuccess¬ 
ful  and  accompanied  by  characteristic  colour  pheno¬ 
mena.  Dihydrostrychnidine  (G)  (VII),  C21H2GON2, 
m.  p.  132- — 134,  is  a  strong  base  and  dissolves 
readily  in  dilute  acetic  acid ;  its  colour  reactions 
and  crystallographic  data  are  given.  When  heated 
with  methyl  iodide  at  100°,  it  yields  a  dimethiodide, 
in.  p.  265 — -270°  (efferv.),  converted  by  water  and  silver 
chloride  into  the  dimethochloride ,  which  with  methyl  - 
alcoholic  potassium  hydroxide  regenerates  VII.  The 
substance  VII  is  unaffected  by  electrolytic  reduction. 

The  foregoing  results  are  discussed  on  the  basis  of 

the  structure  XII  for 
strychnine  (cf.  this  vol., 
82),  but  cannot  be 
utilised  in  any  definite 
manner.  The  prepar¬ 
ation  and  properties  of 
b  enzylide  nestry  elm  inet 
m.  p,  235—237°,  and  of 
benzyl  idenebrucine  hydro¬ 
chloride  ( hemihydrate ) , 

and  a  modified  method 
for  the  preparation  of 
stryehnidine  methosulphate  (cf.  A.,  1927,  888)  are 
given.  Stryehnidine  methochloride,  m.  p.  370°  leaving 
a  residue  containing  stryehnidine  (dihydrate),  is 
obtained  from  the  methiodide  (ef,  Tafel,  A.,  1898, 
i,  703)  with  water  and  silver  chloride  at  100°  for 
3  hrs.,  and  is  deehlorinated  by  silver  oxide  to 
stryehnidine  meth ohydroxide .  Methylation  of  strych- 
nidine  with  methyl  sulphate  in  benzene  at  80°  for  20 
hrs.,  and  treatment  of  the  product  with  sodium  iodide, 
affords  stryehnidine  dimethiodide.  converted  by  water 
and  silver  chloride  into  the  dimethochloride ,  which 
when  heated  with  25%  methyl-alcoholic  potassium 
hydroxide  up  to  140°  yields  methoxymethylhydro- 
strychnidine  (A.,  1927,  888).  Stryehnidine  combines 
with  benzyl  chloride  in  boiling  toluene  to  give  strych- 
nidine  benzyl  chloride,  m.  p.  330 — 335°  (efferv.)  with 
production  of  stryehnidine  accompanied  by  other 
substances  (colour  reactions  described),  which  when 
heated  at  150°  with  25%  methyl-alcoholic  potassium 
hydroxide  yields  meihoxybenzyldihydrostrychnidine , 
in,  p.  92—95°  (cf.  A.,  1927,  888).  G.  W.  Shopper. 

Structure  of  narceine.  J.  J.  L.  Zwikker 
(Pharrn.  Weekblad,  1929,  66,  461— 464).— The 


accepted  formula  of  Freund,  winch  postulates  the 
existence  of  a  #COCH2b  group  in  narceine,  is  improbable 
in  view  of  the  fact  that  the  alkaloid  does  not  give  a 
coloration  with  alkaline  nitroprusside  solution.  It  is 
suggested  that  in  alkaline  solution  the  nitrogen 
becomes  quinque valent,  one  hydrogen  atom  going  from 
the  CH2  group  to  the  dimethylamino-group,  with 
closing  of  the  ring,  wiiilst  in  acid  solution  the  structure 
is  represented  by  Freund’s  formula.  S.  I.  Levy. 

Sensitive  new  reaction  for  ergotamine,  ergot- 
oxin?  and  ergotinine,  and  its  application  to  the 
investigation  and  colorimetric  determination  of 
ergot  preparations.  H.  W.  van  Uric  (Pliarm. 
Weekblad,  1929,  66,  473 — 481). — jp-Dimethylamino- 
benzaldehyde  gives  sensitive  colour  reactions  with  the 
ergot  alkaloids ;  the  test  is  applied  to  ergot  prepar¬ 
ations  by  extracting  with  ether  and  ammonia,  adding 
the  reagent  dissolved  in  ether,  and  a  little  sulphuric 
acid.  The  individual  alkaloids  caimot  be  differenti¬ 
ated.  Approximate  determination  is  possible. 

S.  I.  Levy. 

Use  of  vanillin  as  an  alkaloidal  reagent.  A. 
Portnov  (Pharm.  J.  Russia,  1928,  89,  453;  Chem. 
Zentr.,  1928,  ii,  2271). — When  an  alkaloid  is  lvarmed 
with  2  drops  of  2I\7-sulphuric  acid  and  2  drops  of  a 
solution  of  vanillin  in  glycerol  (0*1  g.  in  10  c.c.),  a 
reddish-violet,  becoming  raspberry -red,  colour  is  ob¬ 
tained.  The  reagent  is  stable.  A.  A.  Eldkidge. 

Structure  of  Boyd's  chloroandiydride.  A.  E. 
Arbuzov  and  B.  A.  Arbuzov  (J.  Russ.  Phvs.  Chem. 
Soc.,  1929,  61,  217—253;  cf.  1923,  123, 

813;  A.,  1924,  i,  1121;  1926,  1161),— Boyd's  re* 

searches  on  the  reaction  product  of  triphenylmetbyi- 
carbinol  and  phosphorus  trichloride  are  reviewed  and 
his  theories  as  to  its  structure  and  the  mechanism  of  its 
reactions  with  reagents  critically  examined. 

In  order  to  determine  whether  the  chloroanliydride 
formed  the  structure  [OCPh3)PCl2  or  CPh3’KOCl2,  it 
was  treated  with  the  sodium  derivatives  of  different 
alcohols,  when  di-esters  of  triphenylmethylphos- 
phinic  acid,  which  were  identical  with  those  from  the 
products  of  reaction  of  the  di-esters  of  phosphorous  acid 
and  triphenylbromomethane,  were  obtained.  The 
methyl  ester  has  m.  p.  155 — 156°,  the  ethyl  120 — 121  , 
the  n-propyl  119 — 120°.  The  isopropyl  ester  exists  in 
three  modifications,  two  colourless,  m.  p.  122*5—128  , 
216-5 — 217°,  and  one  yellow,  m.  p.  119 — 120°.  The 
isobutyl  ester  has  m.  p.  96—96-5°.  By  the  action  of 
the  sodium  derivatives  of  the  primary  alcohols  on 
the  chloroanliydride  in  the  correct  proportions,  the 
corresponding  ehloro-esters  are  obtained.  The  ethyl 
chloro- ester  has  m.  p.  125—126°,  the  iso propyh 
164—165°,  and  the  iso  butyl,  103—103-5°,  and  the 
n-propyl  (by  the  action  of  the  potassium  derivative 
of  propyl  alcohol  on  the  ehloro-anhydride),  ni.  p- 
107—108°.  The  methyl  ehloro-esters  could  not  be 
isolated  in  the  pure  condition. 

The  di-esters  were  hydrolysed  by  the  action  of 
hydrochloric  acid  in  sealed  tubes  at  180°,  tripkenyl- 
methylphosphinie  acid  being  formed.  The  ehloro- 
esters  were  easily  hydrolysed  even  by  water  alone. 
The  chloroanliydride  itself  is  hydrolysed  at  normal 
pressure  into  triphenylmethylcarbinol,  but  in  a  sealed 
tube  at  180°  triplienylmethane  is  formed  almost 
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quantitatively.  By  the  action  of  phosphorus  tri¬ 
chloride  on  triphenylmethylcarbinol  a  95-2%  yield  of 
the  chloroanhydride  is  obtained,  together  with  a 
compound,  which  cannot  he  purified  and  which  on 
hydrolysis  yields  triphenylmethylphosphinic  acid. 
It  is  suggested  that  the  compound  is  the  triphenyl- 
methyl  chloro-ester  of  triphenylmethylphosphinic 
acid  formed  by  the  action  of  an  excess  of  triphenyl¬ 
methylcarbinol  on  the  chloroanhydride. 

M.  ZVEGINTZOV, 

Action  of  aromatic  Grignard  reagents  on 
arsenions  oxide,  F.  F.  Blicke  and  F.  D.  Smith 
(J.  Arner.  Chem.  Soc.,  1929,  51,  1558 — 1565). — Mag¬ 
nesium  phenyl  bromide  and  arsenions  oxide  in  ether 
and  benzene  at  0°  give  diphenylarsenious  oxide,  m.  p. 
95-5 — 96*5°,  and  triphenylarsine,  the  latter  becoming 
practically  the  sole  product  when  excess  of  Grignard 
reagent  is  used  in  boiling  solution.  The  intermediate 
product  in  the  formation  of  triphenylarsine  is  not  the 
oxide  (cf,  Matsumiya  and  Isfakai,  A.,  1925,  i,  1339  ; 
Sachs  and  Kantorowicz,  A.,  1908,  i,  1031),  since  this 
is  not  formed  until  the  reaction  mixture  is  decom¬ 
posed  with  water,  but  is  probably  the  derivative, 
AsPlvOMgBr,  Magnesium  p-tolyl  bromide  and 
magnesium  p-anisyl  iodide  behave  similarly,  but  mag¬ 
nesium  a- naphthyl  bromide  gives  only  di-a-naphthyl- 
arsine  oxide,  m.  p,  250—253°  (decomp.),  which  has 
the  normal  formula  (cf.  loc.  cit.),  and  magnesium 
4-diphenylyl  bromide  gives  b  is A-phenylarsenious  oxide, 
m.  p.  150 — 152°.  Phenylarsine  and  diphenylarsenious 
oxides  are  quantitatively  converted  by  excess  of  mag¬ 
nesium  phenyl  bromide  in  boiling  ether  and  benzene 
into  triphenylarsine.  The  following  are  described  : 
brnno-,  m.  p.  65 — 66°,  and  iodo-,  m.  p.  64 — 65°,  -di~p- 
tolylarsines ;  chloro-,  m.  p.  83—84°,  bromo-,  m.  p. 
00 — 62°,  and  iodo-,  m.  p.  40 — 42°,  -di-p-anisylarsines ; 
brmo m.  p.  172—173°,  and  iodo-,  m.  p.  140—141°, 
•di-a-naphthylarsines ;  chloro m.  p.  145 — 147°, 
bmno m.  p.  147—149°,  and  iodo m.  p.  140 — 141°, 
bis-4-diphenylarsines.  H.  E.  F.  Notton. 

Chemotherapy  of  some  bromine  derivatives 
of  phenylarsixdc  acids  and  arsenobenzenes. 
A.  Haythornthwaite  (J.C.S.,  1929,  1011—1014). — 
The  chemotherapeutic  indices  of  the  following  organic 
arsenicals  are  less  than  that  of  salvarsan.  2-Nitro-4- 
acetamidophenylarsinic  acid,  prepared  from  diazo- 
tised  3-nitro-4-aminoacetanilide  and  copper  arsenite, 
gave  m-nitroaniline  when  boiled  with  50%  sulphuric 
acid  and  2-amino*4- acetamidophenylarsinic  acid  (I) 
when  reduced  with  ferrous  sulphate  at  30°.  The  acid 
I  was  converted  by  the  diazo-reaction  into  2-bromoA- 
oc damidophenylarsinic  acid,  hydrolysed  by  dilute 
hydrochloric  acid  to  2-bromoA-amhwphenylarsinic 
md<  3 -Bromo - 4 -hydroxyphenylars in ic  acid  and  5- 
homo  -  3  -  acetamido  -  4  -  hydroxyphenylarsinic  acid 
(hydrolysed  to  5  -br  omo  -3  -  amino  -  4-hydr  oxyphenyl- 
arsinic  acid  with  alkali)  were  obtained  from  3 -amino - 
^hydroxyphenylarsinic  acid  and  5-amino-3-acet- 
amidoj4-- hydroxyphenylarsinic  acid,  respectively.  The 
following  arsenobenzenes  were  obtained  from  the 
respective  phenylarsinic  acids  and  sodium  hypo¬ 
sulphite  :  4  :  4f-dibromoarsenobenzene ;  3  :  3  '-dibromo- 
4 :  4' -diaminoarsenobenzene ;  2  :  2’  -dibromo  A :  4 r-di- 
wninoarsmobenzene ;  4  :  4 ’-diacekmidoarsenobenzene 


and  2:2'-  dibromo  -4:4'-  diac et amidoa rsenobenze n e ; 
3  :  3f-dibromoA  :  4 ' -dihydroxyar&erwbenzene ;  5  :  5'-di* 
bromo-3  ;  3f -diamino  A  :  4' -dihydroxyarsenobenzene  and 
5  :  5* -dibromo- 3  :  3' -diacetamidoA  :  4:’ -dihydroxy arseno- 
benzene.  The  first  five  of  these  arsenobenzenes  are 
insoluble,  the  rest  are  soluble,  in  alkali. 

A.  I.  Vogel. 

Thiolacetamide  as  a  reagent  for  identifying' 
arsinic  acids.  EL  J.  Barber  (J.C.S.,  1929,  1024— 
1026). — Arsinic  acids  react  with  4  raols.  of  thiolacet- 
amide  with  the  formation  of  di(carbamylmethyl) 
thioarsinites  :  AsAr(OH)2+4SH*GH2‘COaNH2= 
AsAr(S*CH2*CO‘NH2)2+(S*GH2#CO*NH2)24-3H20. 
These  compounds  generally  have  sharp  m.  p.  and  can 
be  rapidly  determined  by  direct  titration  with  iodine  in 
dilute  acetic  acid  solution  at  about  40°  (cf.  preceding 
abstract).  The  m.  p.  of  the  thioarsinites  of  the  follow¬ 
ing  arsinic  acids  are  :  phenyl-,  129—130°;  o-amino- 
plienyl-,  140° ;  p-aminophenyl-,  145° ;  o-hydroxy- 
phenyl-,  161 — 163°;  p-hydroxy  phenyl- ,  160—162°; 

3- amino-4-hydroxyphenyl-,  132 — 133°;  3~acetamido-4~ 
hydroxyphenyl-,  176°;  5-aeetamido-2-hydroxyphenyl-, 
18S°  ;  3-amino-4-methylaminophenyi-,  141 — 143°  ; 

4- chlorophenyl- ,  134—136° ;  4-  ch  loro  -  3-ni  trophenyl- , 

142 — 143° ;  3  :  5 -diamino -4-hydroxyphenyl-,  159— 
161°  ;  2  :  G-diacetamido-phenoxyaeetic-4-arsinie  acid, 
157° ;  S-acetamido-3-hydroxy- 1  :  4-benz?sooxazine-6- 
arsinic  acid,  233 — 235°.  A.  I.  Vogel. 

Derivatives  of  arylthioarsinous  acids.  H.  JL 
Barber  (J.G.S.,  1929,  1020— 1024).— Aryl  arsinoxides 
and  aliphatic  thiol  compounds  react  with  the  form¬ 
ation  of  thiolarsinous  acids,  which  are  also  obtained 
by  condensation  of  the  arsinic  acids  (1  mol.)  with 
organic  thiol  compounds  (4  mols.),  the  arsinic  acid 
being  intermediately  reduced  to  the  tervalent  state. 
The  following  compounds  are  described  :  di  (car boxy  - 
methyl)  4 - ammaphenylthioarsimte,  m.  p.  142 — 143° 
(from  thiolacetie  acid  and  4 - amin ophenylarsinic  acid) 
di  (carboxymethyl)  4 -amin  ophenylthioarsinite  (hydro¬ 
chloride,  m.  p.  100 — 105°) ;  di(carbamyl)  4^-amino- 
phe?iylthioarsinite ,  m.  p  145°  (from  preceding  com¬ 
pound  and  aqueous  ammonia  but  best  prepared  from 
4-aminophenylarsinic  acid  and  thiolacetamide) ;  di- 
(carboxymethyl)  3  -  am  mo  A- hydroxyphenylth  i  oars  mite  r 

m.  p.  157 — 158°  (from  3-amino-4~hydroxyphenyI- 
arsinie  acid) ;  di (carbamylmethyl)  3 -amino  A-hydroxy - 
phenylthioarsinite ,  m.  p.  132 — 133°;  di($-carboxy~ 
am inoetkyl)  3 -amino A diydroxyphenyUM oa rsinite  (from 
3 -amino -4- hydroxyphenyl  arsinic  acid  and  cysteine 
hydrochloride) ;  di(carboxymethyl)  5-acetamido-2-hydr- 
oxyphenytihioarsinite,  m.  p.  172 — 174°  (from  5-acet- 
amido-2-hydroxyphenylarsinic  acid  and  thiolacetie 
acid  in  benzene  solution) ;  di(carboxymethyl)  4 -carb- 
mnylmethylaminoph-enylthioarsinite ,  m.  p.  90°  (from 
sodium  iV’-phenylglycineamide-4-arsinate,  thiolacetie 
acid,  and  2Ar-sodium  hydroxide  followed  by  acidific¬ 
ation)  ;  di(carboxymethyl)  8 -acetamido - 3 -hydroxy- 1  :  4- 
benzisooxazine -  (y-thioarsinite,  m.  p.  212°;  di(carbamyl~ 
methyl)  8-acetamido-3-hydroxy- 1  :  3-benzhooxazine-Q- 
tkioarsinite ,  m.  p.  233—235°  (from  the  arsinic  acid  and 
cysteine  hydrochloride) ;  di($- hydroxyeth yl)  8 -acet¬ 

amido -3  -  hydroxy- 1:4-  benzisooxazine  -  6  -  tkioarsinite 
(from  the  arsinic  acid  in  excess  of  aqueous  ammonia 
and  p-hydroxyethylmercaptan).  The  di(carboxv- 
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methyl)  arylthioarsinites  react  quantitatively  with 
iodine  in  acid  or  in  hydrogen  carbonate  solution  thus  : 
AsAr(SR)2+2I2+3H20=AsArO(OH)2+4HI+R2S2. 

A.  I.  Vogel. 

3:4-  Methylenedioxyphenylarsinic  acid. 
I.  E.  Balaban  (J.C.S.,  1929,  1088— 1093).— By  the 
diazo-method  4-aminopyrocatechol  methylene  ether 
hydrochloride  gave  a  42%  yield  of  3  : 4 -methylenedi- 
oxyphenyla rsinic  acid  1, 0*75  H20,  m.  p.  270°  (decomp.) 
( calcium ,  barium ,  and  magnesium  salts),  reduced 
(sodium  hyposulphite)  to  arsenopyrocatechol  methylene 
ether  (65%  yield).  Nitration  of  I  at  0°  yielded  6 -niiro- 
3  :  4 -methylenedioxyphenylarsmic  acid,  in.  p.  "231°  (de¬ 
comp.)  {magnesium,  calcium,  and  barium  salts),  identi¬ 
cal  with  the  arsinic  acid,  m.  p.  228°  (decomp.),  ob¬ 
tained  (diazo-method  :  74%  yield)  from  5-nitro-4- 
aminopyrocateehol  methylene  ether.  This  acid  was 
converted  by  ferrous  sulphate  at  70°  into  6 -amino- 
3  :  A-meihylenedioxyphenylarsinic  acid  II  ( magnesium 
and  calcium  salts),  reduced  to  6  :  6 f -diammoarseno- 
pyrocatechol  methylene  ether ;  II  gave  0-acetamido- 3  :  4- 
methylened  ioxyphenyla  rs  inic  acid  {magnesium  salt) 
when  acetylated  in  alkaline  solution.  Treatment  of 
4-nitropvrocatechol  with  acetic  anhydride  and  sulph¬ 
uric  acid  afforded  4-ntiro-l  :  2 - diacetoxybenzene ,  m.  p. 
98°,  reduced  by  iron  and  dilute  acetic  acid  or  by  moist 
aluminium  amalgam  in  ether  to  4 -ammo- 1  :  2 -di¬ 
acetoxybenzene,  m.  p.  114°  (N -acetyl  derivative,  m.  p. 
144°).  Benzylation  of  4-nitropyrocatechol  yielded 
4 -nitropyrocatechol  dibenzyl  ether,  m.  p.  97°,  reduced 
by  moist  aluminium  amalgam  to  the  amine,  m.  p.  92° 
{hydrochloride,  m.  p.  197°;  acetyl  derivative,  m.  p. 
150°).  A.  I,  Vogel. 

Merequinonoid  derivatives  of  the  phenarsazine 
series,  II.  G.  A.  Razubaiev  (Ber.,  1929,  62,  [B], 
1208—1220 ;  cf.  this  vol.,  585 ) .—Treatment  of  10- 
chloro-3(l)-methyl-,  10-chloro-3  :  7-(l  :  9)«dimethyl-, 
and  10-ehloro-3  :  4-benzo-5  :  10-dihydro -phenarsazine 
with  formic  acid  causes  addition  of  1  atom  of  hydrogen 
per  mol.  of  substance  to  intensely- coloured  solutions 
which  are  decolorised  by  atmospheric  oxygen. 
Warming  the  solution  causes  reappearance  of  the 
colour,  which  may  be  again  discharged  by  air.  The 
added  hydrogen  is  determined  by  measurement  of 
the  carbon  dioxide  evolved,  calculated  according 
to  the  equation  HD02H=C02+H2,  Addition  of 
halogen  to  the  reduced  solutions  causes  disappearance 
of  the  colour  after  reaction  of  1  atom  of  halogen 
per  mol.  of  substance.  10-Chloro-l  :  2  :  8  :  9-dibenzo- 
5  :  10 -dihydrophenarsazine,  10-chloro-2  :  8-dinitro- 
5  : 10-dihydrophenarsazine,  and  10-chlorophenoxarsine 
are  not  reduced  by  formic  acid.  The  following  are 
described  :  lQ-bromo-3  :  4-be?izo-o  :  1$ -dihydrophen¬ 

arsazine,  ra.  p.  209°,  and  the  corresponding  10 -iodo- 
compound,  m.  p.  202—203°;  lQ-chloro-3{l)-methyl- 
5  :  10 -dihydrophenarsazine ,  m.  p.  195—196°,  from 
arsenic  chloride  and  phenyl-m-tolylamine  in  o-di- 
ehlorobenzene ;  10 -bromo~3{l) -methyl-5  :  10 -dihydro¬ 
phenarsazine,  m.  p.  about  220°  (decomp.),  and  the 
10-fodo-compound,  m.  p.  188°;  10 -chloro -3  :  7(1  :  9}- 
dimethyl- 5  :  10 -dihydrophenarsazine,  m.  p.  250—252°, 
from  arsenic  trichloride  and  di-m-tolylamine ;  10-iodo- 
3  :  7(1  :  0) -dimethyl- o  :  10 -dikydraphenarsazine,  m.  p. 
241—244°.  *  ’  H.  Wren. 


10-Chloro~5  :  10-dihydrophenarsazine  and  its 
derivatives.  VIII.  Bromination  of  10-chloro- 
5  :  10-dihydrophenarsazine  and  its  derivatives, 
L.  A.  Elson,  C.  S.  Gibson,  and  J.  D.  A.  Johnson 
(J.C.S.,  1929,  1080— 1088).— Treatment  of  10-ehloro- 
and  also  of  10~bromo-5  :  10-dihydrophenarsazine  (1 
mol.)  with  bromine  ^4  mols.)  in  hot  glacial  acetic  acid 
and  other  solvents  in  the  cold  ( 10-chloro-derivative) 
gave  2  :  4  :  2#  :  4'(  ?)-tetrabromodiphenylamine,  in.  p. 
186°,  also  obtained  by  brominating  diphenylamine 
under  similar  conditions.  Diphenylamine  yields  a 
hexabromodiphenylamine,  m.  p.  221—222°  (lit.  218°), 
with  6  mols.  of  bromine  in  boiling  glacial  acetic  acid. 
Similarly,  10  -  chloro  -  2  :  8  -  dimethyl-5  :  10 -dihydro¬ 
phenarsazine  afforded  tetrabromodi  -  p  -  tolylamine, 
m.  p.  161 — 162°,  or  166°  (from  di-p-tolylamine) ; 
7 -chloro- 12  :  7-dihydrobenzophenarsazine  gave  telra- 
bromophenyl- a  -  naphthylamine,  m.  p.  150°  ;  12-chloro- 
7  :  12-dihydrobenzophenarsazine  gave  a  tetr&bromo- 
phenyl- p-naphthylamine,  m.  p.  205°  (lit.  202—203°); 

7  -  chioro-9  -  methyl -7  :  12- dihydrophenai*sazine  gave 
tetrabromo-p-tolyl-p-naphthylamine,  m.  p.  167 — 170°, 
identical  with  the  compound  obtained  from  p-tolyl-p- 
naphthylamine.  Phenars&zinic  acid  and  4  mols.  of 
bromine  in  boiling  glacial  acetic  acid  afforded  chiefly 
tetrabromodiphenylamine  together  with  small  quan¬ 
tities  of  2  :  4  :  6  :  8  :  10 -peniabromo-5  :  10-dihydrophen¬ 
arsazine  (I),  m.  p.  275°,  and  2:4:6:  8-tetrabromophen- 
arsazinic  acid,  m.  p.  294°  (decomp.).  The  last-named 
was  also  obtained  from  I  and  hydrogen  peroxide. 

A.  I.  Vogel. 

Heterocyclic  systems  containing  selenium, 

I.  cf/cloS©lenobutane  (tetrahydroselenophen). 

G.  t!  Morgan  and  P.  H.  Burstall  (J.C.S.,  1929, 

1096-1103).- . -aS-Dibromobutane  and  sodium  seleuide 

react  when  heated  at  80°  in  a  current  of  hydrogen  to 
give  cycloselenob uiane,  purified  by  conversion  into 
the  dibromide  and  regenerated  by  treatment  with, 
sodium  metabisulphite,  b.  p.  90 — 91°/172  mm,  135 — - 
136°/770  mm.,  d10  1493,  1*452,  y10  41*28,  parachor 
(mean) =229 *5.  It  is  decomposed  by  aqueous  per¬ 
manganate  or  fuming  nitric  acid,  but  moderately  con¬ 
centrated  nitric  acid  gave  cycloselenobutane- 1  . l-<h- 
nitrate.  Cf/ctoSelenobutane  and  mercuric  chloride  m 
alcoholic  solution  yielded  cyclo selenobutane  mer cun- 
chloride,  m.  p.  146° ;  chlorine  in  carbon  tetrachloride 
solution  gave  cycloselenibutane- 1  :  1-dichloride,  m.  P* 
88 — 89° ;  bromine  yielded  the  corresponding  1:1-$* 
bromide,  m.  p.  92°  (interaction  of  a  concentrated 
chloroform  solution  of  the  latter  and  of  bromine  gave 
a  perbromide,  C4H8SeBr2,Br5,  5  atoms  of  bromine 
being  removed  by  acetone),  whilst  interaction  with 
iodine  in  carbon  tetrachloride  solution  gave  the  di- 
iodide,  m.  p.  99 — 100°.  Treatment  of  the  dibromide 
with  0*5  mol.  of  silver  oxide  furnished  cycloselmi- 
buiane- 1  -hydroxy- 1  -bromide,  m.  p.  99—100°  (decomp.); 
the  corresponding  hydroxy -chloride,  similarly  prepared, 
had  m.  p.  116°  (decomp.) ;  the  1  :  1  -dihydroxide  was 
produced  in  aqueous  solution  with  excess  of  silver 
oxide,  cyclo Selenibutane  1  -chloroplatinate,  m.  p*  230 
(decomp.),  is  formed  in  dilute  solution  from  the  1:1- 
dichloride,  whereas  in  warm  concentrated  solution, 
containing  excess  of  the  1  :  1-dichloride  bis-l-ddoro- 
cyclo selenibutane  1  -chloroplatinate,  m.  p.  179°  (de- 
comp.),  is  produced.  cyrioSelenobutane  and  excess 
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of  aS-dibromobutane  react  at  the  ordinary  temper¬ 
ature  to  give  l-S-broTnobutylcycloselenibutane  1  -bromide, 
in.  p.  65 — 66° ;  if  the  mixture  be  heated  in  the  presence 
of  water  at  90°  tetramethylene-cc’S-biscycloselenibutane 
1 : 1  -dibromide,  m.  p.  95—96°,  is  obtained. 

Tetramethylem‘0&-diselenocyanatei  m.  p.  40°,  is  pro¬ 
duced  by  heating  aS-dibromobutane  and  potassium 
selenocyanatein  acetone  solution  for  several  hours,  and 
is  converted  by  alcoholic  sodium  hydroxide  followed 
by  atmospheric  oxidation  into  cyclo teirmnethylene 
diselenide  {cyclo diselenobutane)  (I),  m.  p.  41 — 42°,  the 
structure  of  which  was  established  by  its  quantitative 
conversion  with  excess  of  nitric  acid  into  «8 -tetra- 
meihylenedisdeninic  acid  dinitrate  ^  m,  p.  136°  (de¬ 
comp.),  identical  with  the  substance  obtained  by 
treatment  of  tetramethylenediselenoeyanate  under 
similar  conditions.  When  heated,  I  afforded  cyclo - 
selenobutane  and  selenium,  whilst  bromine  in  chloro¬ 
form  solution  gave  cycZoselenibutane- 1  :  1 -dibromide. 

A.  I.  Vogel. 

Interaction  of  tellurium  tetrachloride  and  di¬ 
me  thylaniline.  G.  T.  Morgan  and  H.  Burgess 
(J.C.S.,  1929,  1103 — 1106). — Tellurium  tetrachloride 
and  dimethylaniline  react  in  dry  ethereal  solution 
to  give  b isdimethylan iline  tellurium  tetrachloride  (1), 
m.  p,  144 — 145°  (decomp.),  together  with  a  small 
quantity  of  4  :  4' -tetramethyldiaminodiphenyl  tetturidi- 
j  chloride  (II),  m.  p.  188 — 189°,  more  conveniently 
prepared  by  digesting  the  tetrachloride  I  with  boiling 
water  and  oriented  by  conversion  into  p-nitroso- 
dimethylaniline  and  tellurium  dioxide  on  treatment 
with  cold  nitrous  acid.  4  :  4 ' - Tetramethyldiam inodi - 
I  phenyl  ielluridi-iodide,  m.  p.  158—159°  (decomp,),  is 
obtained  by  refluxing  the  dichloride  II  with  sodium 
iodide  in  acetone,  whilst  4  :  4 ' - tetramethyldiaminodi - 
phenyl  telluride  is  produced  by  reduction  of  II  in 
dilute  acetone  solution  with  potassium  metabisulphite. 
Tnsdimethykiniline  hydrochloride  tellurium  tetra¬ 
chloride,  (NPhMe2,HCl)3,TeCl4,EtOH,  m.  p.  119—121°, 
is  obtained  as  a  by-product  in  the  preparation  of  the 
|  dichloride  II  from  the  tetrachloride  I.  Interaction 
of  tellurium  tetrachloride  and  N -methyldiphenyl- 
anune  yielded  4  :  - diphenyldimethyldiaminodiphenyl 

klluridichloride,  m.  p.  170 — 172°.  A.  I.  Vogel. 

Mechanism  of  the  abnormal  salt  formation  of 
chromium  pentaphenyl  hydroxide  and  a  peculiar 
hydrogen  union  with  chromium  tetraphenyl 
salts.  P.  Hein  [with  O.  Schwartzkopff,  K. 
Hoyer,  K.  Ialar,  W.  Eissner,  W.  Clauss,  and  W. 
te]  (Ber.,  1929,  62,  [B],  1151—1107;  cf.  A,,  1928, 
— In  the  majority  of  instances,  chromium  penta- 
phenyl  hydroxide  is  converted  by  acids  and  salts  into 
chromium  tetraphenyl  salts,  whereby  the  fifth  phenyl 
^ap  appears  as  phenol  and  diphenyl.  The  yields  of 
psenol  depend  to  some  extent  on  the  previous  history 
Ui  the  base,  but  homogeneous  chromium  pentaphenyl 
hydroxide  (as  hydrate)  yields  with  salts  such  as 
potassium  bromide  in  presence  of  chloroform  almost 
M%  of  phenol  and  only  traces  of  diphenyl.  The 
frase  hydrate  in  absolute  alcohol  in  complete  absence 
of  air  affords  1  mol.  of  phenol  from  each  moL  of  base 
^hen  acted  on  by  potassium  iodide.  Production 
°f  phenol  is  therefore  not  due  to  oxidation,  but  occurs 
according  to  the  scheme :  CrPh^OH+KX+HgO 


— >CrPh4X+Ph’OH+KOH+(H).  In  complete 
absence  of  water  the  anhydrous  base  yields,  there¬ 
fore,  as  expected,  not  more  than  50%  of  phenol  : 
2CrPh5-OH+2RX  — >  2CrPh4X  +  R20  +  PhOH  + 
(H)'+Ph*Ph.  The  anhydrous  base  does  not  react 
with  gaseous  or  liquid  ammonia  and,  when  suspended 
in  the  last-named  medium,  is  converted  by  potassium 
iodide  or  ammonium  bromide  into  the  chromium  tetra¬ 
phenyl  salt  and  phenol  but  not  aniline.  The  fifth 
phenyl  group  can  therefore  react  only  with  a  similar 
group  or  with  a  molecule  of  solvent  which  is  united 
by  solvation  to  the  base.  The  intramolecular  activity 
of  the  group  explains  its  inability  to  form  tetraphenyl- 
methane  with  tripheny line thyl .  The  schemes  pro¬ 
posed  to  explain  the  reaction  indicate  the  production 
of  hydrogen,  the  formation  of  which  is  established  by 
decomposing  the  base  with  ammonium  chloride  in 
presence  of  methylene -blue,  which  is  thereby  decolor¬ 
ised.  Addition  of  palladised  calcium  carbonate  or 
barium  sulphate  or  slight  rise  of  temperature  acceler¬ 
ates  the  change.  Under  the  most  favourable  con¬ 
ditions  (illumination  of  the  solutions  and  presence  of 
an  excess  of  dye)  about  33%  of  the  theoretical  quantity 
of  methylene-blue  is  hydrogenated  within  3  days. 
[Excess  of  dye  is  determined  by  titration  with  ferrous 
ammonium  sulphate  in  presence  of  alkali  tartrate  and 
ammonia.]  Chromium  tetraphenyl  salts  therefore 
appear  to  have  the  ability  to  combine  with  hydrogen. 
Exact  measurements  show  that  chromium  tetra¬ 
phenyl  chloride,  without  particular  pre-treatment, 
absorbs  8-5 — 11*5%  of  hydrogen  and  that  the  product, 
after  being  partly  dehydrogenated  with  methylene- 
blue,  absorbs  more  active  hydrogen  than  otherwise. 
Since  the  properties  of  the  chromium  tetraphenyl 
salts  (colour,  m.  p.,  analytical  behaviour)  are  not 
appreciably  influenced  by  such  addition,  an  unusual 
form  of  union  is  postulated.  This  union  is  so  feeble 
that  a  portion  of  the  hydrogen  is  lost  during  the  isol¬ 
ation  of  the  salts ;  the  gas  appears  present  in  a  form 
similar  to  that  in  certain  metallic  hydrides,  notably 
palladium  hydride.  H.  Wren. 

Mass  and  size  of  protein  molecules.  T.  Sved- 
berg  (Nature,  1929,  123,  871). — All  stable  native 
proteins  so  far  studied  may  be  classed,  as  regards 
molecular  mass,  as  haemocyanins  (M  of  the  order  106) 
and  others  (M  about  35—210  X  103),  the  latter  being 
divisible  into  four  sub-groups.  The  molecules  of  the 
first  and  fourth  sub-groups  are  spherical  (r  2*2  and 
4*0  pp,  respectively),  whilst  those  of  the  other  sub¬ 
groups  are  not.  The  molecules  of  most  of  the 
members  of  the  fourth  sub-group  are  easily  dis¬ 
aggregated  by  increasing  pB.  The  close  relations 
existing  between  the  various  proteins  is  exemplified 
by  the  fact  that  a  protein  may,  according  to  the  pa 
to  which  it  is  brought,  appear  with  the  molecular 
mass,  size,  and  shape  of  another  protein. 

A.  A.  Eldridge. 

Identity  of  proteins.  S.  Perov  (Arb,  staatl. 
Timirjasev  Inst.,  1925,  29  pp. ;  Chem.  Zentr.,  1929, 
i,  92).— Proteins,  insoluble  in  water  or  10%  sodium 
chloride  solution,  functioning  as  “  protein  acids  ”  and 
having  the  properties  of  animal  proteins  have  been 
prepared  from  oats,  wheat,  peas,  and  almonds  by 
extraction  with  alkali  and  coagulation  with  acetic  acid. 
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Proteins  are  classified  according  to  their  ionic  function, 
and  hence  their  equivalent  weight.  A.  A.  Eldridge. 

Physico-chemical  properties  of  protein.  M. 
Lissizyn  (Arb.  staafcl.  Timirjasev  Inst.,  1925,  5  pp, ; 
Chem.  Zentr.,  1929,  i,  92 — 93 ) . — Extraction  of  plant 
proteins  is  normally  incomplete ;  it  is  considered  that 
a  portion  of  the  protein  is  combined  as  insoluble 
calcium  proteate.  The  whole  of  the  protein  is  ex¬ 
tracted  by  0*05A7-sodium  hydroxide  following  treat¬ 
ment  with  2%  acetic  acid.  A.  A.  Eldridge. 

Structure  of  protein  materials.  W.  Bkrg- 
mann  (Naturwiss.,  1929, 17,  314 — 316). — The  relation 
of  arginine  and  its  derivatives  to  proteins  is  discussed. 

R.  A.  Morton. 

Colorimetric  micro- determination  of  chloro¬ 
form.  Iv.  Yodgmigawa  (BuL  Hokuetsu  Med.  Soc., 
1928,  43,  355 — 363). — The  liquid  to  be  tested  is  added 
to  a  heated  mixture  of  sodium  hydroxide  and  pyridine  ; 
the  mixture  is  shaken  and  the  colour  compared  with 
standards  prepared  from  solutions  containing  phenol - 
red  and  phosphate.  Chemical  Abstracts. 

Determination  of  citric  and  tartaric  acids. 
F.  Pirrone  (Riv,  I  tab  Ess.  Prof.,  1928f  10, 101—102 : 
Chem .  Zentr.,  192S,  ii,  2491 — 2492). — Tartaric  acid 
(0-05  g.)  or  citric  acid  (0-038S  g.)  is  boiled  with 
0T Ar-potassium  iodate  solution  (50  c.c.),  and  con¬ 
centrated  sulphuric  acid  (25  c.c.)  until  the  volume  is 
reduced  to  30  c.c. ;  after  cooling,  100  c.c.  of  water 
are  added  and  evaporation  to  30  c.c.  is  repeated. 
To  the  cold  solution  100  c.c.  of  water  and  10  c.c.  of 
30%  potassium  iodide  solution  are  added ;  excess  of 
0*1  A" -sodium  thiosulphate  is  added  and  the  excess 
titrated  with  O-lN-iodine  solution. 

A.  A.  Eldridge. 

Detection  and  determination  of  methylpentose. 
T.  Fckai  (Bui.  Perm.  Tokyo,  1928,  No.  100,  106 — 
129). — The  distillate  obtained  from  methylpentose 
and  hydrochloric  acid  gives  a  violet-red  coloration  with 
vanillin  in  0*5%  sulphuric  acid.  Solubility  differences 
of  the  phloroglucides  of  furfuraldehyde,  methylfurfur- 
aldehyde,  and  hydroxymethylfurfuraldehyde  are 
applied  to  their  separation.  Chemical  Abstracts. 


Volumetric  determination  of  hexamethylene¬ 
tetramine.  0,  V.  Bordeianu  (Ami,  sci.  Umv, 
Jassy,  1929,  15,  380 — 383). — The  method  proposed 
by  Kollo  and  Angelescu  (A.,  1927,786)  gives  erroneous 
results,  mainly  because  of  the  solubility  of  hexa¬ 
methylenetetramine  picrate  in  water.  With  increas- 
ing  amounts  of  picric  acid  in  excess,  a  large  negative 
error  decreases  to  a  minimum  and  finally  increases 
to  large  positive  errors.  With  liexamethylenetetr*  | 
amine  in  excess,  somo  picric  acid  always  remains  in 
solution  and  can  be  titrated  by  sodium  hydroxide 
owing  to  the  solubility  of  the  picrate  in  water, 

L.  S.  Theobald, 

Diphenylamine  and  diphenylamine-hlue .  A, 
Thiel  (Z.  Elektrochem.,  1929,  35  .  274— 278).— A 
method  whereby  diphenylamine  may  be  determined 
colorimetrically  with  an  accuracy  of  1%  is  described. 
The  comparison  solution  is  made  up  by  taking  1  c.c, 
of  a  50  vol,-%  solution  of  sulphuric  acid  containing 
40  mg.  of  diphenylamine  per  litre,  oxidising  it  with 
ferric  sulphate  in  sufficient  excess,  about  100— -200 
mols.  per  mol.  of  diphenylamine,  boiling  for  5  min., 
making  up  to  10  c.c.,  and  viewing  the  resulting  blue 
solution  through  a  layer  30  mm.  thick.  The  colour 
of  a  solution  of  unknown  concentration  produced  by 
oxidation  with  a  sufficiently  large  excess  of  ferric 
sulphate  is  then  matched  in  a  colorimeter,  and,  assum¬ 
ing  the  validity  of  Beer’s  law,  the  amount  of  diphenyl* 
amine  present  is  calculated. 

The  basic  dissociation  constant  of  diphenylamine, 

Kb,  was  found  to  be  7*6  X  !0~14  at  15°  by  saturating 
acid  solutions  of  known  pn  with  the  base,  and  deter¬ 
mining  colorimetrically  the  amounts  dissolved.  The 
absorption  of  light  by  diphenylamine  -  blue  is  maximal 
at  5870  A.,  when  the  molar  extinction  coefficient  is 
4-46  x  103.  The  oxidation  of  diphenylamine  is  a 
time-reaction,  but  the  precise  order  of  the  reaction 
depends  on  both  the  concentrations  of  diphenylamine 
and  of  ferric  sulphate.  The  change  corresponds 
approximately  with  the  expression  :  dxjdi^h1  [di* 
phenylamine][ferric  sulphate]08,  where  x  is  the  pro¬ 
portion  changed  and  i  is  the  time  in  min. 

H.  T.  S.  Bbittos. 
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Respiration  in  excess  of  oxygen.  Bounhiol 
(Compt.  rend.,  1929,  188,  1 340— 1342)  -Guinea-pigs 
in  80%  oxygen  died  within  two  or  three  days ;  death 
is  accompanied  by  increase  in  the  soluble  nitrogen 
compounds  of  the  blood.  The  ea se  of  obtaining  oxygen 
retards  circulation,  so  that  the  metabolic  products 
accumulate  and  cause  death.  E.  Boyland. 

Influence  of  carbon  dioxide  tension  on  the 
oxygen  dissociation  curve  [of  haemoglobin] .  V. 
Menkin  and  M.  F.  Mexkix  (Science,  1928,  68,  518 — 
519). — The  lowering  of  the  oxygen  dissociation  by  an 
increase  in  pressure  of  carbon  dioxide  is  explained  by 
assuming  a  double  dissociation  of  oxy haemoglobin 
represented  by  HHb02^=^HHb+02  and  HHbOo=^ 
H’4-HbO'0.  L“  S.  Theobald. 


Solubility  of  gases  in  blood.  A.  Grollman  (J* 
Biol.  Chem,,  1929,  82,  317— 325).— Figures  are  given 
for  the  solubilities  of  ethylene  and  acetylene*^ 
different  temperatures  in  water,  whole  blood,  blood- 
plasma,  and  solutions  of  haemoglobin.  Henry’s  l»w 
is  followed  by  ethylene  at  25°  for  all  these 
The  greater  solubility  of  these  gases  in  blood  than 
in  water  is  due  to  the  lipoidal  constituents  of  the 
former.  C.  R.  Harexgtox. 

Manganese  as  a  factor  in  haemoglobin  form¬ 
ation.  R.  W,  Titus  and  H.  W.  Cave  (Science,  19-°> 
68,  410). — Manganese  has  a  beneficial  effect  on  the 
formation  of  haemoglobin  by  rabbits  and  rats  fed  oil  a 
milk-iron  diet  freed  from  copper. 

L.  S.  Theobald. 
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Preparation  of  crystalline  potassium  salts  of 
oxyhsemin.  A.  HamsIk  (Z.  physiol.  Chem.,  1929, 
182,  117— 124) —A  crystalline  tripotassium  salt  was 
prepared  by  the  action  of  20%  methyl-alcoholic 
potassium  hydroxide  on  es-oxyhamin.  It  was  washed 
with  a  mixture  of  methyl  alcohol  and  ether.  The  (2- 
and  ^-modifications  do  not  give  well-crystallised  salts. 

.  H.  Birkinshaw. 

Bile  pigment  content  in  local  haemorrhage  In 
man.  Kueisbita  (Klin.  Woch.,  1928,  7,  1914; 
Chem.  Zenir.,  1928,  ii,  2376).— Shed  blood  contains 
more  bilirubin  than  circulating  blood ;  it  is  therefore 
supposed  that  most  of  the  bilirubin  found  is  formed 
outside  the  liver.  A.  A,  Eldridoe. 

Adsorption  of  bilirubin  by  protein,  0.  Welt- 
mann  and  F.  Jost  (Deut.  Arch.  klin.  Med.,  1928, 
161,  203—226;  Chem.  Zenir,,  1928,  li,  2493).— Of 
the  total  serum-bilirubin,  0—10%  is  normally  adsorb - 
able;  in  icterus  5 — 100%  is  adsorbable.  Adsorbable 
bilirubin  is  apparently  excreted  only  through  the 
liver ;  non-adsorbable  bilirubin  is  concerned  in  bili¬ 
rubin  uri  a,  A,  A.  Elbridge, 

Colorimetric  determination  of  proteins  of 
blood-serum.  D.  M.  Greenberg  (J.  Biol.  Chem., 
1929,  82,  545 — 550). — Blood-serum  is  treated  with 
sodium  sulphate  solution;  the  precipitated  globulin 
is  redissolved  in  dilute  sodium  hydroxide  solution  and 
determined  coiorimetrically  with  the  phenol  reagent 
of  Folin  and  Ciocalfceau  (A*,  1927,  892) ;  the  albumin 
in  the  filtrate  is  determined  similarly, 

0.  R.  Habingtox. 

f  Determination  of  protein  and  residual  nitrogen 
in  blood  and  urine.  Fischer  (Suddeut.  Apoth.- 
%,  1928,  68,  693—695;  Chem.  Zentr.,  1929,  if 
115), — A  discussion  of  the  degradation  of  protein, 
the  formation  of  urea,  and  of  analytical  methods, 

A.  A.  Eldrtdge. 

Isolation  of  a  carbohydrate  derivative  from 
serum-proteins.  C.  Rimington  (Biochem.  J., 
1929,  23,  430 — 443). — The  albumin  and  globulin 
fractions  were  prepared  from  the  serum  by  the  usual 
method  of  precipitation  with  ammonium  sulphate.  The 
proteins  were  hydrolysed  with  baryta  and  the  hydro - 
lysate  was  treated  with  lead  acetate  and  ammonia. 
He  precipitate  after  being  dissolved  in  acetic  acid 
tas  reprecipitated  several  times  with  ammonia  and 
^composed  with  carbon  dioxide.  After  clearing  the 
solution  with  mercuric  chloride  the  compound 
C12H„3Oj0N  was  finally  precipitated  and  reprecipit- 
W  with  methyl  alcohol  and  ether.  The  compound 
fea  structural  unit  of  these  proteins.  Glucosamine 
mannose  are  the  constituent  sugars.  The  same 
product  is  obtained  from  serum -proteins  when  trypsin 
fi  employed  as  the  hydrolytic  agent.  A  structure  is 
suggested  for  the  compound,  S.  S.  Zilva. 

Sources  of  error  in  the  determination  of  blood- 
sugar  by  Bang’s  micro-method.  E.  Raitk  (Bio- 
fm,  Z.,  1929, 208, 357— 360).— The  filter-papers  used 
for  determining  blood- sugar  by  Bang’s  method  reduce 
Jehling’s  solution  sufficiently  to  cause  an  appreciably 
high  result.  Washing  removes  the  reducing  sub¬ 
stance,  but  also  decreases  the  absorbent  power  of  the 
paper  so  that  it  is  no  longer  of  any  use  for  this  type  of 


determination.  Blank  determinations  on  a  number  of 
papers  are  therefore  essential. 

P.  W.  Olgttebbtck, 

Distribution  of  reducing  substances  between 
plasma  and  corpuscles  ;  a  comparison  of  vari¬ 
ous  blood-sugar  methods.  F.  K.  Herbert  and 
J.  Groex  (Biochem.  J.,  1929, 23,  339 — 35 1 ) , — Various 
methods  for  the  determination  of  blood-sugar  give 
widely  different  results  for  the  distribution  of  “  sugar  ” 
between  plasma  and  corpuscles.  The  average  dis¬ 
crepancies  between  methods  are  not  great  for  deter¬ 
minations  on  plasma,  but  are  considerable  for  those 
on  corpuscles.  Tungstic  filtrates  of  whole  blood  or 
corpuscles  produce  a  reduction  of  the  Folin-Wu 
copper  reagent  in  the  cold,  whereas  filtrates  from 
plasma  give  no  such  reaction.  The  reaction  is  not 
given  by  iron  filtrates  or  zinc  filtrates.  This  is  most 
probably  due  to  the  presence  of  a  non-dextrose- 
reducing  substance  in  corpuscles  which  is  present  in 
tungstic  but  not  in  iron  and  zinc  filtrates.  Such  sub¬ 
stances  may  also  be  responsible  for  the  residual  reduc¬ 
tion  after  fermentation  of  blood  by  yeast.  Uric  acid, 
creatine,  creatinine,  and  ergothionoine  in  the  small 
amounts  in  which  they  occur  in  human  blood  have  not, 
whilst  glutathione  has,  an  important  effect  on  blood- 
sugar  methods.  S.  S.  Zilva. 

Determination  of  blood-sugar.  I.  Benedict’s 
alkaline  copper  solution.  M,  R.  Everett  (J.  Biol. 
Chem.,  1929,  82,  369 — 376), — The  lower  values  for 
blood-sugar  obtained  with  alkaline  copper  reagents 
containing  sulphite  (e.g.t  the  reagent  employed  by 
Benedict,  A.,  1925,  i,  994;  1926,  984)  are  due  to  an 
unequal  fading  of  the  colour  of  tho  standard  and 
unknown  solution  rather  than  to  an  increased  specific 
ieity  of  the  reagent  for  dextrose.  The  use  of  the  acid 
molybdate  reagent  of  Folin  (A.,  1926,  648,  1282)  is 
therefore  recommended  for  the  determination  of  the 
true  blood-sugar.  C.  R,  Habingtox. 

Comparison  of  gravimetric  and  colorimetric 
methods  of  cholesterol  determination  in  blood- 
serum,  W.  N.  Nebxudov  and  S.  S.  Chalatov 
(Biochem,  Z„  1929,  208,  60™72).^ The  best  gravi¬ 
metric  method  for  total  cholesterol  consists  in  heating 
the  serum  to  100°  with  20  or  45%  sodium  hydroxide 
for  8  hrs.  The  cholesterol  is  extracted  with  ether  and 
after  removal  of  the  ether  dissolved  in  alcohol  and 
precipitated  and  weighed  as  the  digitonin  complex, 
Fex’s  method  (A.,  1920,  i,  697)  gives  97%  of  the  total 
cholesterol  and  offers  the  possibility  of  determining 
free  and  esterified  cholesterol.  Of  the  colorimetric 
methods  Grigaut’s  gives  high  results  and  has  other 
disadvantages;  Krasteievski’s  method  (A,,  1924,  ii, 
127)  gives  95 — *98%  of  the  cholesterol  present  and  is 
recommended.  ’  J.  H.  Birkinshaw, 

Effect  of  the  us©  of  a  (mercury]  silica  lamp  on 
the  blood-cholesterol.  S.  Malczynski  (Compt, 
rend.  Soe.  Biol.,  1928,  99,  922 — 925 ;  Chem.  Zentr., 
1929,  ii,  255). — Irradiation  of  the  whole  body  raises 
the  blood-cholesterol  by  50%,  normal  values  being 
attained  in  4  days.  .  A,  A,  Eldribge. 

Oxidative  determination  of  phospholipin  in 
blood  and  tissues.  W.  R.  Bloor  (J.  Biol.  Chem., 
1929,  82,  27 3 — 286) . — The  blood  or  finely  divided 
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tissue  is  extracted  with  alcohol;  aliquot  portions  of 
the  extract  are  evaporated  and  the  lipins  taken  up  in 
light  petroleum ;  the  concentrated  solution  is  treated 
with  acetone  and  alcoholic  magnesium  chloride. 
The  precipitated  phospholipins  are  dissolved  in  moist 
(peroxide-free)  ether ;  after  removal  of  the  latter  by 
evaporation  the  residue  is  subjected  to  the  quantitative 
oxidation  of  Bang  as  modified  by  the  present  author 
(A.,  1928,  662).  C.  R.  Harington. 

Phosphoaminolipins  and  sterols  of  blood- 
serum  and  plasma.  II.  Physical  chemistry  of 
the  protein  fraction  richest  in  phospholipins  and 
sterols.  M.  Machebceup  (Bull.  Soe.  Chim.  bioL, 
1929,  11,  485—503;  cf.  this  vol.,  208). — The  phos- 
phoammolipin-protein  is  soluble  in  water  in  either 
alkaline  or  neutral  media.  Extraction  with  ether  of 
aqueous  solutions  at  varying  pn  yields  only  traces  of  a 
substance  which  consists  of  50%  cholesterol  and  45% 
fatty  acids,  moreover  addition  of  neutral  salts  to  the 
aqueous  solutions  does  not  increase  the  amount  of  the 
ethereal  extract.  Small  quantities  of  alcohol  in  neutral 
or  more  concentrated  solutions  yield  a  precipitate 
which  is  rich  in  phosphorus,  fatt}r  acids,  and  cholesterol 
and  dissolves  if  treated  at  once  in  excess  of  alcohol  or 
water.  Prolonged  treatment  with  alcohol  of  a  neutral 
solution  at  12°  yields  a  precipitate  consisting  of  a 
protein  eoagulum  and  crystalline  ekolesteryl  esters, 
but  in  alkaline  media  the  precipitation  is  incomplete, 
'Precipitation  of  the  protein  in  any  solution  is  obtained 
on  treatment  with  alcohol  at  70°  for  10  min. 

The  protein  fraction  forms  a  stable  gel  when  the 
precipitate  is  converted  into  a  faintly  alkaline  paste 
with  3Ar-ammonia.  Treatment  with  2AT-ammonia 
yields  a  viscous  mass  which  corresponds  in  all  its 
properties  with  the  gliode  of  Bottazzi  (Arch,  Sci.  BioL, 
1923,  4,  3),  an  independent  phase  intermediate  be¬ 
tween  a  sol  and  a  gel.  It  is  suggested  that  the  protein 
fraction  under  examination  is  an  entity  and  that  the 
linkings  between  the  constituents  modify  the  physical 
properties  of  the  individual  constituents. 

C.  C.  N.  Vass. 

Calcium  and  potassium  contents  of  the  blood- 
serum  of  fasting  dogs.  S.  Mokgulis  (Biochem. 
Z.,  1929,  208,  257 — 258). — The  serum-calcium  for 
fasting  dogs  is  11*0  mg.-%  and  remains  constant 
during  rest  for  a  long  time.  When  the  body-weight 
has  decreased  by  20%  the  calcium  content  is  1.0*6 
mg.-%,  and  when  the  body- weight  has  decreased  by 
35 — 40%  the  serum-calcium  is  9*6  mg.-%.  The 
potassium  :  calcium  ratio  during  prolonged  fasting  is 
almost  unchanged,  the  normal  value  of  2*0  increasing 
only  to  24,  I\  W.  Clutterbuck, 

Dispersoidal  properties  of  some  salts  of  the 
plasma.  B.  Dog ab kin  (Russ,  fisiol.  Zhur.,  1925, 
10  pp, ;  Chem.  Zentr.,  1929,  i,  210). — Sol  systems 
(protected  by  sodium  chloride  or  sulphate)  are  formed 
between  the  following  concentrations  ;  calcium  mono- 
h  vdrogen  phosphate  N /1 30 — N  /250 ;  tricalcium 
phosphate  Ar/700 — AT/li00 ;  calcium  carbonate 
N /100 — N 1 180 ;  calcium  oxalate  iV /600 — N /12Q0 ; 
calcium  formate,  citrate,  and  lactate  do  not  form 
colloidal  solutions.  A.  A.  Eldridge. 

Physico-chemical  behaviour  of  magnesium  in 
serum,  Z,  Start  and  R,  Winternitz  (Z,  physiol. 


Chem.,  1929,  182,  107— 116),— The  non-dialysabfe 
fraction  of  magnesium  in  serum  amounts  to  28%.  In 
spite  of  the  fact  that  cerebrospinal  fluid  shows  a  higher 
magnesium  content  than  serum,  it  is  shown  by  com- 
pensation  dialysis  at  varying  values  that  the 
magnesium  in  serum  follows  the  Donnan  law. 

J.  H.  BmxmsHAw, 

Determination  of  inorganic  phosphate  of 
blood-serum.  L.  Gunther  and  D.  M.  Greenberg 
(J.  BioL  Chem.,  1929,  82,  551— 553).— The  calcium, 
free  filtrate  obtained  in  the  determination  of  calcium 
by  the  method  of  Tisdall  (A.,  1923,  ii,  656)  is  freed  from 
protein  with  trichloroacetic  acid ;  phosphate  is  then 
determined  by  the  method  of  Eiske  and  Subbarow 
(A.,  1926,  443),  excess  of  oxalate  being  oxidised  with 
permanganate.  C.  R.  Harington. 

Determination  of  phosphorus  in  small  amounts 
of  serum  and  cerebrospinal  fluid.  K.  Samson 
(Biochem.  Z.,  1929,  208,  230 — 236). — Slight  modific¬ 
ations  in  Neumann’s  volumetric  method  which  enable 
0*01 — 0*15  mg.  of  phosphorus  to  be  determined  to 
0*001 — 0*002  mg  are  described.  J.  H.  Birkinshaw. 

Micro-determination  of  chlorides  in  serum  and 
cerebrospinal  fluid  by  the  method  of  electrical 
conductivities.  M.  Dtiboux  and  L.  Parchit  (Bull. 
Soc.  Chim.  bioL,  1929, 11,  504— 518).— A  conductance 
titration  whereby  the  chloride  content  of  0*4  c.c.  of 
serum  can  be  determined  to  an  accuracy  of  0*05  g.  per 
litre  is  described.  Prolonged  contact  of  the  serum 
with  the  blood  clot  lowered  its  chloride  content  by 
adsorption.  The  average  chloride  content  expressed 
as  g.  sodium  chloride  per  litre  is  5*65 — 5*90  in  normal 
human  serum  and  6*70—7*20  in  cerebrospinal  Ovid. 

0.  C.  E  Vas$% 

Determination  oi  small  amounts  of  iodine  [in 
blood).  E,  Glimm  and  J.  Isenbruck  (Biochem,  Z., 
1929,  207,  368— 376).— When  proper  care  is  taken, 
the  amount  of  iodine  contained  in  human  blood  is 
found  to  be  20 — 30  y-%,  a  figure  much  higher  than 
that  usually  accepted  (10  y-%). 

P,  W.  Cluttbrbuce. 

Anticoagulant  action  of  antithrombin.  J.0.W, 
Barratt  (Biochem,  J.,  1929,  23,  422— 424)— The 
anticoagulant  action  of  antithrombin  on  a  mixture 
of  fibrinogen  and  thrombin  in  vitro  is  exerted  on 
thrombin  alone,  which  becomes  diminished  in  amount. 

S.  S.  ZttVA. 

Urobilin  in  organs.  M.  Royer  (Compt,  rend. 
Soc.  BioL,  1928,  99, 1006—1007 ;  Chem.  Zentr.,  1929, 
i,  419 — 420). — The  liver  and  kidneys  contain  the 
largest,  and  the  musculature,  pancreas,  and  lung 
contain  the  smallest  amount  of  urobilin. 

A,  A.  Elbridoe. 

Preparation  of  glycogen.  Glycogen  of  the 
abalone,  Maliotis  rufescens,  Swainson.  L.  G. 
Pbtree  and  C.  L.  Alsbekg  (J.  BioL  Chem.,  1929,  82, 
385- — 395). — Glycogen  was  prepared  from  the  flesh  of 
the  abalone  (an  edible  mollusc),  without  the  use  of 
alkali,  as  follows.  The  finely-divided  flesh  was 
extracted  with  boiling  water,  the  extract  being  kept 
neutral  to  litmus  by  addition  of  sodium  hydroxide, 
and  then  slightly  acidified  with  acetic  acid ;  proteins 
were  removed  with  picric  acid,  and  the  glycogen  was 
precipitated  from  the  filtrate  by  addition  of  alcohol. 
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Purification  was  accomplished  by  repeated  re-dissolu¬ 
tion  in  water  and  precipitation  with  alcohol,  addition 
of  a  trace  of  ammonium  acetate  being  necessary  in  the 
final  precipitations.  Glycogen  prepared  in  this  way 
retained  small  amounts  of  ash  which  could  not  be 
removed  by  electrodialysis,  nor  did  the  latter  process 
separate  the  glycogen  into  fractions  containing  differ¬ 
ent  proportions  of  phosphoric  acid.  The  ash  of  the 
elec  trod  ialysed  preparations  contained  small  amounts 
of  calcium  and  iron  in  addition  to  phosphoric  acid. 

C.  ft.  Harington, 

Keratohyalin.  L.  Nurnberg-er  (Klin.  Woch., 
1928,  7,  1961—1962 ;  Chem.  Zentr.,  1928,  ii,  2373).— 
Keratohyalin  is  not  identical  with  nueleochromatin, 

A.  A.  Eldridge. 

Cholesterol  content  of  the  human  intestinal 
wall.  M.  Burger  and  H.  D,  Oeter  (Z.  physiol. 
Chem,,  1929,  182,  141 — 147 ) . — The  sigmoid  contains 
considerably  more  cholesterol  than  any  other  section 
of  the  intestinal  tract.  It  was  shown  by  bromination 
that  coprosterol  was  absent,  indicating  that  the  high 
sterol  content  is  due  to  excretion  rather  than  resorp¬ 
tion.  J,  H.  Birkinskaw. 

Phosjdiatide  content  of  different  kinds  of 
muscle.  K.  Sorg  (Z.  physiol.  Chem,,  1929,  182, 
97 — 106). — A  method  involving  methyl-alcoholic 
extraction  is  described  whereby  the  phosphatide  con¬ 
tent  of  small  amounts  of  tissue  (0*5—2  g.)  may  be 
determined  to  ±1%.  The  phosphatide  content  of  the 
heart  muscle  of  the  rabbit  may  amount  to  0430% ; 
that  of  red  and  white  muscle  is  much  less,  0*173%  and 
respectively,  representing  maximum  values. 
The  total  acid-insoluble  phosphoric  acid  of  heart 
muscle  and  nearly  all  of  that  contained  in  the  red  and 
whits  muscle  is  present  as  phosphatides. 

J.  H.  Birkinskaw, 

Tyramine  and  tyrosine  content  of  the  salivary 
glands  of  cephalopoda ;  micro-determination 
i  these  two  substances.  M.  Henze  (Z.  physiol, 
Hem.,  1929, 182,  227 — 240 ) . — Tyramine  and  tyrosine 
terminations  on  the  salivary  glands  of  Octopus 
wzropus  were  made  using  the  apparatus  of  Widmark 
(Sand.  Arch.  Physiol.,  1927,  48,  61)  for  micro- 
extraction  of  organic  acids,  .  The  amounts  present 
®  the  right  and  left  glands  from  the  same  animal 
se  approximately  the  same ;  the  tyramine  content  is 
hs’o  to  six  times  that  of  the  tyrosine. 

J,  H,  Birkinshaw, 

Iodine-containing  compounds  of  the  thyroid 
gland*  Isolation  of  dl-3  : 5-dl-iodotyrosine. 
ft  R.  Harington  and  S.  S.  Bandall  (Biochem.  J., 
1129.  23,  373 — 383). — The  desiccated  thyroid  gland 
hydrolysed  with  baryta  and  the  hydrolysate 
Palpitated  with  sulphuric  acid  at  5*0.  The 
Precipitate  after  having  the  acid-soluble  iodine 
wfracted  with  alkali  was  worked  up  for  thyroxine. 
Tlie  filtrate  to  which  the  alkaline  extract  from  the 
^id-insoluble  fraction  was  added  in  the  isolation 
process  was  treated  as  follows.  It  was  precipitated 
with  basic  lead  acetate,  the  precipitate  hydrolysed 
again  with  baryta  and  precipitated  twice  with  silver 
u*tra te.  The  filtrate  from  the  decomposed  silver  salts 
Was  then  extracted  with  butyl  alcohol.  This  extract 
cleared  with  uranium  acetate  and  after  final 


treatment  with  lead  acetate  yielded  a  crystalline  com¬ 
pound  which  was  recrystallised  from  50%  acetic  acid 
and  was  identical  with  dl-3  :  5-di-iodotyrosine.  The 
iodine  content  of  the  various  fractions  was  followed  up. 
Evidence  is  adduced  that  the  whole  of  the  acid- 
soluble  iodine  is  present  as  di-iodo tyrosine,  whilst 
the  whole  of  the  acid-insoluble  iodine  belongs  in  all 
probability  to  thyroxine.  S.  S,  Zilva. 

Occurrence  of  methylguanidine  in  the  animal 
organism.  III.  Use  of  benzenesulphonyl 
chloride  for  separati on  of  methylguanidine.  I .  A. 
Smorodinoev  and  A.  N.  Ad  ova  (2.  physiol  Chem., 
1929, 182,  259—264;  ef.  this  voL,  589). — The  amount 
of  methylguanidine  precipitated  as  the  benzenesul- 
phonate  by  excess  of  benzenesulphonyl  chloride  is  only 
9 — 30%  of  the  theoretical,  depending  on  the  conditions. 
The  yield  is  diminished  in  presence  of  creatinine. 

J.  H.  Birkinshaw. 

Tetradecenoic  acid  from  Tetradenia  glmica, 
Motsum.  M.  Tsujimoto  (Bull.  Inst.  Tokyo  Ind. 
Bes.  Lab.,  1928,  23,  No.  3,  53 — 60). — “  Tsuzuic  acid,” 
from  the  oil  of  Tetradenia  glaum ,  is  A3-t>etradecenoic 
acid;  A5- tetradecenoic  acid,  from  the  oil  of  the 
whale  Physeter  macrocephalus  is  named  physeterio 
acid.  Chemical  Abstracts. 

Rufin,  the  epidermal  pigment  of  Avion  Rufus. 
C.  Dhebe  and  0,  Batjmeler  (Compt.  rend.  Soc.  BioL, 
1928.  99,  492—496;  Ghern.  Zentr.,  1928,  ii,  2479— 
2480). 

Histochemical  detection  of  urea.  W.  Laves 
(Wien.  klin.  Woch.,  1928,  41,  1403—1404;  Chem. 
Zentr.,  1928,  ii,  2493). — The  section  is  immersed  for 
6  hrs.  in  a  6%  solution  of  xanihhydrol  in  acetic  acid, 
whereby  crystals  of  dixanthylcarbamide  are  formed. 

A.  A.  Eldridge. 

Use  of  mercurochrome  and  modified  mer- 
curochrome  as  biological  stains.  J.  I).  Herr¬ 
mann,  W.  Dennis,  and  D,  D.  Dedrick  (Univ. 
Oklahoma  Bull,  1928,  [ii],  No.  409,  Sudies  ser.  29, 
132—133). 

Adrenaline  and  choline  in  lymph.  G.  Viale 
(Compt.  rend,  Soc.  Biol.,  1928,  99,  1009 — 1010 ; 
Chem.  Zentr.,  1929,  i,  96).— 10— 35  Mg.  of  choline 
per  g.  of  lymph,  and  adrenaline,  were  detected. 

A.  A.  Eldridge. 

Excretion  of  nucleopr  oleins  in  the  bile,  P, 
Carnot  and  Z.  Gruzewska  (Compt.  rend.  Soc.  BioL, 
1928,  99,  598—600;  Chem.  Zentr.,  1929,  i,  103)  — 
The  cholenucleins  are  obtained  by  treating  the  bile 
with  an  equal  volume  of  alcoholic  chloroform  and 
washing  the  precipitate  with  ether.  The  moist  sub¬ 
stance  is  readily  soluble  in  dilute  alkali  solutions. 
The  cholcnuclein  content  of  dog's  bile  is  reduced  by 
large  doses  of  sodium  hydrogen  carbonate  from  1  to 
0-3%.  A.  A.  Eldridge. 

Absorption  and  secretion  in  the  small  intestine* 
I,  Secretion  of  electrolytes.  S*  Kuozkowski 
(Acta  BioL  Exp,,  Warsaw,  1929,  3,  57— 80),— The 
fluid  found  in  an  intestinal  loop  after  the  introduc¬ 
tion  of  water,  neutral  salts,  acids,  or  alkalis  has  the 
same  mineral  content,  viz.,  sodium  32*5,  potassium 
2*4,  calcium  LI,  magnesium  0*15,  chlorine  26*7,  and 
phosphorus  0*3  mg,-%.  A  comparison  of  this  fluid 
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with  that  normally  found  indicates  that  the  mineral 
constituents  of  the  latter  are  secreted  by  intestinal 
glands.  Sodium  and  potassium  salts,  phosphates, 
and  above  all  hydrogen  carbonates  are  absorbed  freely, 
whilst  calcium  and  magnesium  undergo  resorption 
relatively  very  slowly.  R.  Truszkowski. 

Simultaneous  determination  of  pepsin  and 
lipase  in  gastric  juice.  L.  G6zony  and  F.  Hoffen- 
reich  (Biochem,  Z.,  1929,  208,  259 — 261). — The 
gastric  juice  is  brought  to  pa  5-6  and  a  saturated 
solution  of  monobutyrin  in  physiological  saline  added 
to  a  series  of  dilutions.  After  keeping,  sodium 
caseinogenate  is  added ;  the  amount  of  easeinogen 
precipitated  by  the  freed  fatty  acids  is  determined 
nephelometrically  and  forms  a  measure  of  the  activity 
of  the  lipase.  The  easeinogen  is  then  completely 
precipitated  by  addition  of  a  drop  of  0T ^hydro¬ 
chloric  acid,  and,  after  keeping,  the  activity  of  the 
pepsin  is  determined  by  the  decrease  in  the  amount  of 
easeinogen  precipitated,  P,  W.  Cltjttbrbixck, 

Urea  and  chlorine  in  the  cerebrospinal  fluid 
in  retention  of  both  substances.  P.  Savy  and  H. 
Thiers  (Compt,  rend,  Soc,  Biol.,  1928,  99,  516 — 518 ; 
Chern,  Zentr,,  1928,  ii,  237 6) . — Determination  of 
urea  and  chlorine  in  cerebrospinal  fluid  does  not  suffice 
for  a  decision  concerning  their  retention.  Both 
substances  take  at  least  53  hrs,  to  reach  equilibrium 
with  the  blood-chlorine  and  -urea, 

A.  A.  Eldridge. 

Chfan  Su,  the  dried  venom  of  the  Chinese  toad. 
Isolation  of  adrenaline.  H,  Jensen  and  K,  K. 
Chen  (J.  Biol.  Chem.,  1929,  82,  397 — 401 ) . — Finely- 
powdered  Ch’an  Su  was  extracted  with  dilute  acetic 
acid,  the  extract  was  cleared  by  addition  of  alcohol 
and  centrifuging,  and  then  concentrated ;  it  was 
further  cleared  with  lead  acetate  and  extracted  with 
chloroform ;  the  residual  aqueous  solution,  on  con¬ 
centration  and  treatment  with  ammonia,  yielded 
adrenaline  (0-35  g.  from  150  g.), 

G.  R.  Harinoton. 

Determination  of  amino-acids  in  urine,  L. 
Tixibr  (Bull.  Sci,  pharmacoL,  1928,  35,  570—571 ; 
Chem.  Zentr.,  1929,  i,  419).— Use  is  made  of  the 
sensitivity  of  phenolphthalein,  and  the  insensitivity 
of  litmus,  towards  amino-acids.  A.  A.  Eldridqe, 

Detection  of  alcohol  in  urine.  P.  Liebesny 
(Klin.  Wooli.,  1928,  7,  1959—1960;  Chem.  Zentr., 
1928,  ii,  2388). — With  the  chromic  acid  method,  0*5  e.e, 
of  alcohol  ingested  per  kg,  body- weight  can  be 
detected  within  6  hrs.;  3  c.c.  per  kg.  can  still  be 
detected  after  the  seventh  hour.  A.  A.  Eldridge, 

Citric  acid  content  of  normal  urine,  0.  Ost- 
berg  (Biochem,  Z,,  1929,  208,  352— 353).— The 
presence  of  citric  acid  is  detected  and  its  amount 
determined  in  normal  urine  in  terms  of  the  increased 
velocity  of  decolorisation  of  methylene-blue  in  presence 
of  the  citric  acid  dehydrogenase  of  cucumber  seeds. 
The  total  amount  of  citric  acid  excreted  daily  by  a 
man  varies  from  0*23  to  1*85  g. 

P.  W,  Cltjtterbuck. 

Effect  of  the  blood-serum  of  the  healthy  and 
aloaptonuric  individual  on  homogentisic"  acid, 
3?*  Lanyar  and  H,  Lieb  (Z.  physiol.  Chem.,  1929, 
182  ,  218 — 226). — Free  homogen tisic  acid  in  aqueous 


solution  is  not  oxidised  by  air  at  37°  ;  if  the  acid  is 
neutralised  or  the  solution  contains  free  alkali  oxict 
ation  occurs.  When  mixed  with  healthy  serum  there 
is  a  small  loss  of  acid  due  to  adsorption  by  the  protein. 
Oxidation  occurs  when  the  acid  is  brought  to  the  pK 
of  serum ,  The  same  phenomena  were  observed  with 
alcaptonuric  serum.  J.  H.  Birkixsbaw, 

Changes  of  cholesterol  content  of  serum  in 
anaphylaxis.  J,  M,  Goldberg  and  W.  N.  Neklt. 
dov  (Biochem,  Z.,  1929,  208,  285 — 287). — In  expert 
ments  with  sensitised  rabbits  and  guinea-pigs,  the 
serum-cholesterol  content  during  the  period  of 
anaphylactic  shock  increased,  fell*  and  then  increased 
again,  remaining  high  when  the  shock  was  greatest. 

P.  W.  Cltjtterbuck, 

Reaction  of  the  blood  in  cancer.  H.  Millet  (J, 
Biol.  Chem.,  1929,  82,  263 — 267). — No  change  from 
the  normal  was  observed  in  the  pn  of  the  blood  of 
patients  suffering  from  cancer.  C.  R,  Harinoton. 

Carbohydrate  metabolism  of  tumours.  H.  G« 
Crabtree  (Biochem ,  J.,  1929,  233  536 — 545J. — 
Determinations  of  the  carbohydrate  metabolism  of 
several  strains  of  mouse  tumours  are  recorded.  In 
many  cases  there  were  great  deviations  from  the 
standard  value  found  for  tumours  of  rat,  fowl,  and  a 
limited  series  of  human  tumours.  There  were  also 
variations  between  tumours  of  different  strains  and 
also  between  those  of  the  same  strain.  There  was  a 
number  of  cases  of  high  respiration  both  in  its  absolute 
value  and  in  its  relation  to  the  aerobic  and  anaerobio 
glycolysis.  This  respiration  is  ineffective  in  cheeking 
the  aerobic  glycolysis.  The  respiratory  quotients 
with  one  exception  were  found  to  be  below  unity. 
Xylose  was  not  metabolised  by  tumour  tissue. 
Evidence  is  brought  forward  which  suggests  fkafc  the 
glycolytic  activity  of  tumours  exerts  a  checking  effect 
on  their  respiration.  The  carbohydrate  metabolism 
of  tumours  is  to  some  extent  influenced  by  the  environ* 
ment  in  which  they  grow.  The  respiration  of  the 
subcutaneous  growths  was  on  the  average  50%  higher 
than  that  of  the  intraperitoneal  growths.  The 
majority  of  these  subcutaneous  tumours  do  not  exhibit 
a  positive  value  for  the  excess  fermentation. 

S.  S.  ZmvA, 

Reaction  of  neutral-red  in  cancerous  sera  and 
its  relation  to  other  dyes.  A.  Roffo  and  H. 
Degiorgx  (Z.  Krebsforseh.,  1927,  25,  136—140; 
Chem.  Zentr.,  1929,  i,  272). — Cresol-red  and  rosanOme 
also  react.  Since  the  three  dyes  belong  to  different 
groups,  the  constitution  of  the  dye  appears  to  be 
unconcerned  in  the  reaction,  A.  A.  Eldbibge, 

A  peculiar  disturbance  of  carbohydrate  meta¬ 
bolism.  R.  Schonheimer  (Z,  physiol.  Chem.,  192* 
182,  148— 150).— The  liver  and  kidney  of  a  cbiW 
which,  having  shown  curious  symptoms  from  birth, 
succumbed  to  influenza,  were  found  to  be  enormously 
enlarged  and  contained  about  35%  of  glycogen  (on 
dry  weight).  The  liver  was  incapable  of  metabolising 
its  own  glycogen.  J,  H.  Birkinshaw. 

Potassium  :  calcium  ratio  and  magnesium 
content  of  cerebrospinal  fluid.  B.  Eisler  (2. 
exp.  Med.,  1928,  61,  549—559;  Chem.  Zentr.,  19-A, 
ii,  2660). — A  study  of  pathological  conditions, 

A.  A.  Eldridge* 
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Behaviour  of  the  lactic  acid  of  the  cerebro¬ 
spinal  fluid  in  normal  and  pathological  condi¬ 
tions.  G.  Margreth  (Folia  Clinica,  1929,  3,  397— 
405). — In  normal  individuals  the  proportion  of  lactic 
acid  in  the  cerebrospinal  fluid  is  16 — 18  mg,  per 
100  c.c.,  that  in  the  blood  being  10 — 14  mg.  per  100  c.c. 
In  eases  of  tubercular  meningitis  the  proportion  is 
41—60,  in  those  of  meningo -myelitis  and  tabes  it  is 
slightly  above  the  normal,  and  in  a  case  of  lues 
cerebri  normal.  The  leucocytes  doubtless  play  a 
considerable  part  in  the  transformation  of  sugar  into 
lactic  acid  during  the  course  of  meningitis,  and 
bacteria  possibly  help  in  the  glycolysis  in  the  inflam¬ 
matory  processes  of  the  meninges.  T.  EL  Pope. 

Action  of  insulin  and  pituitrin  on  the  elimin¬ 
ation  of  urine  and  especially  on  carbonuria  in 
diabetes  insipidus.  G.  Marine  SCO,  O.  Kauffman- 
Cosla,  and  S.  Draganesco  (Compt.  rend.  Soc.  Biol., 
1928,  99,  911—913;  Chem.  ZeiJtr.,  1929,  i,  97).— 
Pituitrin  reduces  to  normal  the  quantity  of  urine,  hut- 
does  not  affect  the  carbonuria.  Insulin  does  not 
reduce  the  quantity  of  urine,  but  abolishes  deoxidative 
carbonuria.  A.  A.  Eldrtdge. 

Action  of  guanidine  derivatives  in  diabetes* 
M.  R.  Castex  and  M.  Schteingart  (Compt.  rend. 
Soc,  Biol.,  1928,  99,  999—1000;  Chem.  Zentr.,  1929, 
h  101).— Glycosuria  is  influenced  more  strongly  than 
gljramia  by  synthalin  or  “  glukhorment,”  In  com¬ 
bination  with  insulin  a  greater  effect  is  produced  than 
by  either  type  alone.  In  normal  subjects  “  gluk- 
torment ”  causes  hyperglycsemia. 

A.  A.  Eldridge. 

^  Decreased  diastatic  action  of  the  urine  in 
kidney  diseases  and  in  diabetes.  F.  Schmerel 
(Biochem.  Z?  1929,  208,  415— 427).— The  small 
diastatic  action  of  diabetic  urine  is  not  due  to 
decreased  diastase  content  of  blood  and  cannot  be 
accounted  for  solely  in  terms  of  the  medium  (since 
hinging  back  the  urine  to  optimal  conditions  of  pfr 
salt  content  for  diastase  aetion  does  not  bring 
kck  the  diastatic  value  to  normal),  but  is  in  part  due 
to  the  lowered  permeability  of  the  kidney  to  diastase. 

P.  W.  Clutterbucr. 

Cutaneous  and  venous  blood-sugar  curves. 

U.  Benign  glycosuria  and  diabetes.  M. 
Pribdenson,  M.  K.  Rosenbaum,  E.  J.  Tha.uieim.er, 
wd  J.  P.  Peters  (Arch.  Int.  Med.,  1929,  43,  633— 
152).— The  cutaneous  and  venous  blood -sugar  curves 
live  been  studied  in  cases  of  benign  glycosuria  and 
diabetes  after  the  administration  of  dextrose  or  mixed 
teals  both  with  and  without  insulin  therapy.  In 
cases  of  benign  glycosuria  all  the  patients  developed 
distinct  positive  arterial-venous  differences.  The 
differences  may  be  so  great  that  the  venous  curves 
W  to  show  hyperglycsemia.  In  15  studies  on  diabetic 
patients,  all  but  the  two  least  severe  cases  showed 
differences  after  meals ;  consequently  such 
differences  cannot  be  taken  as  a  measure  of  the  severity 
bhe  disease  nor  can  much  guidance  be  obtained 
from  a  study  of  the  arterial-venous  curves  in  different¬ 
iating  benign  from  diabetic  glycosuria.  In  extreme 
bypergiycaemic  reactions  the  ability  of  the  tissues  to 
remove  sugars  is  not  entirely  lost,  but  it  is  limited, 
rapidly  exhausted,  and  occurs  at  a  higher  blood-sugar 


level  Insulin-treated  patients  with  diabetes  of 
variable  severity  gave  arterial-venous  differences 
during  fasting  with  far  greater  frequency  than  normal 
persons,  and  after  meals  at  a  reduced  blood-sugar 
level  F,  &  Happold. 

Inorganic  salts  and  the  acid-base  equilibrium 
of  the  blood  in  fever.  M.  Akiya  (Z.  klin.  Med. 
1928,  109,  312—341 ;  Chem.  Zentr.,  1929,  i,  253),— 
Determinations  on  rabbits  and  man  are  recorded. 

A.  A.  Eldridge, 

Lacticaemia,  spontaneous  and  induced,  as  a 
test  of  hepatic  function.  G.  Margreth  (Folia 
Olinica,  1929,  3,  381 — 396). — The  liver  plays  the  prin¬ 
cipal  part  in  the  re-synthesis  of  lactic  acid  to  glycogen 
and  dextrose,  although  the  muscles  also  appear  to 
participate  in  these  changes.  Experiments  made  by 
administering  lactic  acid  to  healthy  individuals  and 
patients  with  liver  disease  kept  without  food  and  in  a 
state  of  complete  rest  for  the  previous  12  Ins.  show 
that  only  very  serious  alterations  of  the  hepatic  cells 
are  accompanied  by  marked  increase  in  the  lactic  acid 
content  of  the  blood.  With  healthy  subjects  this 
lactic  acid  content  increases  slightly  1—2  hrs.  after 
ingestion  of  the  acid,  but  reverts  to  the  normal,  value 
after  3  hrs.,  whereas  with  those  suffering  from  diseased 
livers  the  increase  still  persists  after  3  hrs.  and  usually 
becomes  more  marked.  T.  H.  Robe, 

Fat  metabolism.  II.  Character  of  blood- 
lipins  in  hepatic  disorders,  including  migraine. 
C.  W.  McClure  and  M.  E.  Huntsinger  (Arch.  Int. 
Med,,  1929,  43,  715— 730).— The  blood  of  normal 
subjects  and  patients  suffering  from  migraine,  gall¬ 
stones,  cirrhosis  of  the  liver,  toxic  jaundice,  hemo¬ 
chromatosis,  and  cancer  of  the  liver  has  been  examined 
both  in  the  fasting  state  and  after  ingestion  of  olive 
oil,  oleic  acid,  egg-white,  and  dextrose.  The 
lecithin-phosphorus,  cholesterol,  total  fatty  acids,  and 
the  iodine  number  of  the  two  latter  have  been  deter, 
mined.  The  variations  in  cholesterol  concentrations 
from  the  fasting  level  after  ingestion  of  food  were  not 
great,  but  changes  in  the  iodine  numbers  and  in 
the  concentrations  of  the  blood-lipins  followed.  In 
particular  an  increased  iodine  number  of  the  blood- 
cholesterol  in  these  pathological  conditions  was  fairly 
general,  and  suggests  differences  in  the  chemical  con¬ 
stitution  of  the  cholesterol  in  disease  and  that  of 
normals.  The  lecithin-phosphorus  concentration  was 
not  demonstrably  influenced.  F.  0.  Happold. 

Distribution  of  lipins  in  normal  and  abnormal 
liver.  III.  Effect  of  disease  on  human  liver. 
E.  R.  Theis  (J.  Biol  Chem.,  1929,  82,  327—334).— 
The  lipins  of  normal  human  liver  are  closely  similar 
in  the  proportion  of  phospholipins  (60%  of  the  total) 
and  in  the  distribution  of  fatty  acids  to  the  lipins 
of  ox  and  rabbit  liver  (A.,  i928,  319,  676),  In 
pathological  degeneration  of  the  liver  the  proportion 
of  phospholipins  shows  a  progressive  decease. 

0.  R.  Harington. 

Blood-bilirubin  in  catarrhal  and  salvarsan 
icterus,  D.  Simici  .  and  M.  Pofesco  (Compt.  rend, 
Soc.  Biol,  1928,  99,  1084 — 1085 ;  Chem,  Zentr.,  1929, 

I,  97). — In  icterus  the  maximal  blood-bilirubin  is 
0*4  g.  per  litre  (normally  1  in  3500—7000) ;  in 
salvarsan  icterus  bilirubinsemia  is  more  prolonged. 
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Insulin  lias  a  favourable  effect  in  reducing  the 
value.  A.  A.  Eldridoe. 

Action  of  iron  on  the  resting  metabolism  of 
rachitic  rats.  H.  Seel  (Biochem,  Z.,  1929,  208, 
29o — 298). — The  decreased  oxygen  utilisation  in 
rachitic  rats  may  be  increased  almost  to  normal  by 
administration  of  ferrous  sulphate  or  better  of  ferrous 
hydrogen  carbonate,  but  this  has  ho  beneficial  effect 
on  the  rachitic  condition  of  the  bone. 

P.  W.  Cluttrrbuck. 

Hexosediphosphatase  in  hens  with  leg  weak- 
ness.  M.  Schechter  (Biochem.  Z.,  1929, 208,  443 — 
444). — Hens  kept  in  a  small  darkened  cage  for  several 
months  became  unable  to  walk  or  stand.  In  this  con¬ 
dition,  the  plasma -calcium  content  is  slightly  lower 
(mean  for  4  hens,  11*1,  for  G  normals  10*8  mg.-%) 
whilst  the  inorganic  phosphorus  content  is  somewhat 
increased  (mean  5*0,  in  controls  3*9  mg.-%).  The 
hydrolysis  of  hexosediphosphate  is  investigated  with 
material  from  the  limiting  cartilage  of  the  distal  joint 
of  the  phalanx  of  the  second  and  third  toes.  The 
tissue  from  hens  in  the  above  condition  hydrolysed 
hexosediphosphate  more  strongly  than  tissue  from 
normal  hens.  P.  W.  Clutterbuck 

Prevention  of  tetany  in  p arathy r oide ctomis ed 
dogs.  I.  Cod-liver  oil  ;  effect  on  calcium 
assimilation.  H.  Lactose.  I.  Green  wald  and 
J.  Gross  (J.  Biol.  Chem.,  1929,  82,  505—530,  531— 
544). — I.  The  power  of  cod -liver  oil  to  protect 
parathyroidectomised  dogs  against  the  development 
of  tetany  is  not  so  regular  or  so  considerable  as  has 
been  claimed  by  other  workers ;  the  effect  of  cod- 
liver  oil  is  increased  if  it  be  administered  in  conjunc¬ 
tion  with  a  source  of  calcium.  The  variability?  of  the 
results  is  explained  on  the  assumption  that  most 
animals  possess  more  or  less  accessory  parathyroid 
tissue  which  escapes  removal  at  operation,  and  that 
it  is  through  the  stimulation  of  parathyroid  tissue  that 
cod-liver  oil  exercises  its  effect.  The  development  of 
tetany  is  due  not  only  to  the  final  degree  of  reduction 
of  the  blood-calcium,  but  also  to  the  rapidity  with 
which  this  reduction  is  brought  about.  Irradiated 
ergosterol  was  without  effect,  even  in  conjunction  with 
calcium.  The  theory  that  the  parathyroids  are 
stimulated  by  cod -liver  oil  is  supported  by  the 
increased  excretion  of  calcium  following  the  substitu¬ 
tion  of  cod-liver  oil  for  maize  oil  in  the  diet  of  a  dog 
on  normal  diet. 

II.  Administration  of  lactose  prevents  the  develop¬ 
ment  of  tetany  in  parathyroidectomised  dogs  only 
when  the  diet  contains  large  amounts  of  calcium  (ef. 
Dragstedt  and  Peacock,  Amer.  J,  Physiol.,  1923,  64, 
424).  C.  R.  Harixgton. 

Tuberculous  pus.  R.  Zanoli  (La  Chir.  Org. 
Mov.,  1927,  II,  26  pp. ;  Chem.  Zentr.,  1929,  i,  419).— 
Organic  and  inorganic  constituents,  and  the  enzyme 
content,  of  tuberculous  pus  have  been  determined. 

A.  A.  Eldridge. 

Chloride  metabolism  and  alkalosis  in  alkali 
treatment  of  peptic  ulcer.  H.  A.  Wilbman  (Arch. 
Int.  Med.,  1929,  43,  615 — 632). — The  alkali  treatment 
of  cases  of  peptic  ulcer  is  studied  and  its  effect  on 
chloride  metabolism  and  alkalosis  discussed.  Hypo- 
chloreemia  is  accompanied  by  a  marked  decrease  in 


the  urinary  chlorides,  an  early  sign  of  approaching 
alkalosis;  when  decreased  gastric  secretion  is  con 
current  the  ratio  of  cell  t  o  plasma-chlorides  is  reduced. 
A  normal  carbon  dioxide  capacity  of  the  plasma  may 
occur  in  hvpoehlonemia  with  symptoms  of  alkalosis, 
consequently  such  capacity  cannot  be  taken  as  a  trust¬ 
worthy  index  of  alkalosis.  F.  C.  Happold, 

Course  of  [biological]  oxidation  processes. 
H.  Wielanb  (Anal.  bis.  Quim.,  1929,  27,  181—19]), 
— A  lecture,  R,  K.  Callow. 

Respiratory  quotient  of  nerve  at  rest  and  dar¬ 
ing  activity.  O.  Meyerhof  and  F.  0.  Schmitt 
(Biochem.  Z.,  1929,  208,  44o — 455), — The  mean 
respiratory  quotient  for  frog’s  resting  nerve  is  0*69 
(varying  from  0*64  to  0*73)  and  the  resting  respiration 
(mm. 3  of  oxygen  per  g.  moist  wt.  per  hr.)  14*5  (vary* 
ing  from  14*4  to  18*0).  During  stimulation  the 
respiratory  quotient*  is  0*79  (0*71 — 0*S5)  and  the  mean 
respiration  28  (21 — 39*6).  The  respiratory  quotient  of 
resting  nerve  therefore  corresponds  with  the  oxidation 
of  fat  and  on  stimulation  is  increased  to  a  small  extent, 
whilst  the  respiration  is  doubled. 

P.  W.  Clutterbuck, 

Chemistry  of  the  micelle  and  its  application 
to  biochemical  and  biological  problems,  K.  H. 
Meyer.  (Biochem,  Z.,  1929,  208,  1 — 31).— A  general 
discussion  of  the  reactions  of  colloids  from  the  point 
of  view  of  micellar  structure. 

J.  H.  Birkinshaw, 

Iodine  metabolism.  III.  Iodine  metabolism 
of  the  thyroidectomised  dog.  A.  Sturm.  IV. 
Iodine  distribution  in  the  human  and  animal 
organism  in  relation  to  the  thyroid  gland.  A. 
Sturm  and  B.  Buchholz  (Dent.  Arch.  klin.  Med., 
1928,  161,  129—142,  227;  Chem.  Zentr.,  1928,  ii, 
24S4 — 24S5). — III.  After  thyroidectomy  in  dogs  the 
blood-iodine  falls  from  12 — 17  y-%  to  3—10  y-%» 
the  urinary  elimination  of  iodine  markedly  increases, 
becoming  normal  again  after  10  days.  Bnrmg 
hunger  the  iodine  elimination  falls  only  slightly  in 
the  normal  dog,  but  disappears  almost  completely 
in  the  thyroidectomised  dog.  The  thyroid  gland  is 
regarded  as  the  centre  of  the  mechanism  of  iodine 
regulation. 

IV.  The  iodine  contents  of  the  more  important 
organs  of  man,  dogs,  and  guinea-pigs  have  been 
determined.  Iodine  was  always  detected ;  the 
endocrine  organs,  skin,  and  hair  are  richest  in  iodine, 
but  in  the  testicles  and  pancreas  the  iodine  content 
does  not  exceed  that  of  the  general  tissue.  The 
human  spleen  contained  in  7  cases  14*4 — 429  y-  U> 
and  the  skeletal  muscle  8 — 111*5  y-%.  The  total 
iodine  content  markedly  rises  in  the  spring ;  this 
cannot  be  ascribed  to  increased  consumption  of  green 
vegetables.  Only  active  ovaries  have  a  high  iodine 
content  (30 — 160  y-%) ;  in  the  menopause  ovanai 
iodine  is  frequently  not  observed.  The  musculature 
contains  0*33 — 0*5  of  the  total  iodine  of  the  organism, 
and  the  thyroid  gland  0*2— 0*1.  Removal  of  the 
thyroid  gland  causes  the  iodine  content  of  the  endo¬ 
crine  organs  to  fall  whilst  the  iodine  of  the  other 
tissue  remains  unaltered ;  hence  only  the  "  endocrine 
iodine  ”  is  regulated  by  the  thyroid  gland.  I  he 
thyroid  gland  of  tuberculous  guinea-pigs  was  very 
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poor  in  iodine.  Infective  diseases  appear  to  cause  a 
diminution  of  iodine  in  almost  all  organs, 

A,  A.  Eldridoe. 

Influence  of  ration  of  salts  on  nitrogen  reten¬ 
tion  during  growth.  E.  F.  Terroine  and  T. 
Reichert  (Compt.  rend,,  1929,  188,  1268—1271). — 
In  continuation  of  previous  work  (Terroine  and 
Mahler-Mendler,  Arch,  int.  Physiol.,  1927,  28,  101), 
in  whieh  a  mixture  of  salts  containing  the  elements 
chlorine,  sulphur,  phosphorus,  sodium,  potassium, 
calcium,  magnesium,  and  iron  was  found  to  promote 
nitrogen  retention  and  growth  of  young  pigs,  the 
effect  of  certain  single  salts  has  been  investigated. 
Sodium  or  potassium  chloride,  dipotassium  hydrogen 
phosphate,  or  calcium  citrate  separately  have  no 
promoting  effect.  The  reality  of  the  better  utilisation 
of  nitrogen  with  the  complex  salt  mixture  is  shown 
hv  the  persistence  of  better  nitrogen  retention  when 
the  ration  is  discontinued.  R.  K.  Calt.ow. 

Does  feeding  with  cabbage  increase  the  cal¬ 
cium  of  rabbit's  blood-serum.  R,  Kapsinow 
and  F.  P.  Underhill  (J.  Biol.  Chem.,  1929,  82t 
377— 384).— In  experiments  on  variations  in  the 
calcium  of  the  blood -serum  of  rabbits,  the  effect  of 
frequent  withdrawal  of  blood  cannot  be  neglected. 
Definite  support  could  not  be  obtained  for  the  sugges¬ 
tion  of  Culhane  (A.,  1927,  904)  that  feeding  with 
cabbage  produces  a  rise  in  the  serum -calcium  of 
rabbits.  C.  R,  Harington. 


^  Copper  content  of  plant  and  animal  foods. 
C.  W.  Lindow,  C.  A.  Elvehjem,  and  W.  H.  Peter- 
son  [with  H.  E.  Howe].  Copper  content  of  feed¬ 
ing  stuffs.  C.  A.  Elvehjem  and  E.  B.  Hart  [with 
H.  E.  Howe]  (J.  Biol.  Chem.,  1929,  82,  465—471, 
— £77). — Figures  are  given  for  the  copper  content 
of  180  human  foods  of  vegetable  and  animal  origin, 
aad  of  47  vegetable  feeding  staffs  commonly  given  to 
domestic  animals.  In  no  case  was  copper  absent. 

C.  R.  Harington. 

Physico-chemical  phenomena  during  regener¬ 
ation.  IHe  Determination  of  the  hydrogen-ion 
concentration  of  the  regenerating  extremity  of 
4e  crab  (Paralithodes  carntschatica).  N.  Okunev 
(Biochem.  Z.,  1929,  208,  328 — 333). — During  regener¬ 
ation  of  the  crab's  extremity,  a  shift  of  to  the  acid 
is  obtained,  similar  to  that  obtained  during 
^generation  of  the  extremity  of  the  axolotl  (A.,  1928, 
5*6),  the  displacement  in  the  two  cases  being  almost 
identical  (0*24  and  0-28  pu). 

P.  W.  Cltjtterrxjck. 

Metabolism  of  sulphur.  XV.  Relation  of 
jrotein  and  cystine  content  of  diet  to  growth  of 
pr  the  white  rat.  H,  D.  Lightbody  and  H.  B. 
™  {J.  Biol.  Chem.,  1929,  82,  485— 497).— Rats 
!|hich  show  deficiency  of  growth  on  diets  containing 
^adequate  amounts  of  protein  and  particularly  of 
cystine  exhibit  also  a  deficiency  in  the  production  of 
^ lr  a  greater  magnitude.  This  indicates  that 
he  demand  for  cystine  for  the  growth  of  hair  is 
secondary  to  the  demand  for  this  amino-acid  for  other 
more  essential  tissue  formation. 


C.  R.  Harington. 

tryptophan  and  growth.  I.  Growth  on  a 
ryptophan»de£icient  basal  diet  supplemented  at 


intervals  with  tryptophan.  C.  P.  Berg  and  W.  C. 
Rose  (J.  Biol.  Chem.,  1929,  82,  479— 484).— In  order 
satisfactorily  to  supplement  a  tryptophan-deficient 
diet  for  growing  rats  by  separate  administration  of 
tryptophan,  the  doses  of  the  latter  must  be  given  at 
least  as  frequently  as  every  12  hrs. 

G.  R.  Harington. 

Formation  of  creatine  from  proteins  [in  diet], 
E.  F.  Terroine  and  P,  Danmanville  (Compt.  rend., 
1929,  188,  1439 — 1441). — By  simultaneous  determin¬ 
ations  of  excreted  creatine  and  the  amount  of  nitrogen 
retained  by  young,  growing  pigs  fed  on  diets  in  which 
only  the  protein  constituent  was  varied  it  is  shown 
that  during  growth  the  larger  was  the  amount  of  nitro¬ 
genous  material  retained  by  the  animal  the  smaller  was 
the  amount  of  creatine  excreted.  Thus  the  order  of 
creatine  formation  of  proteins  is  exactly  the  reverse 
of  that  of  their  nutritive  value.  J.  W.  Baker. 

Origin  of  creatine.  E.  Abderkalden  (Natur- 
wiss,  1929,  17,  293 — 294). — Creatine  can  be  formed 
from  arginine  and  choline  in  the  presence  of  arginase. 
Adenine  and  guanine,  hydantoin,  methylhydantoin, 
and  histidine  are  likewise  bases  from  which  creatine 
may  arise.  The  processes  involved  in  the  Abderhalden 
reaction  for  pregnancy  are  shown  to  be  fermentation 
reactions.  Investigations  on  the  nature  of  ferment¬ 
ation  lead  to  the  view  that  an  enzyme-substrate  com¬ 
pound  is  formed  at  a  definite  hydrogen-ion  concentr¬ 
ation,  the  nature  of  the  entire  molecule  being  by  this 
time  so  changed  that  a  hydrogen-ion  concentration, 
which  results  in  negligible  hydrolysis  for  the  substrate 
as  such,  is  now  quite  effective.  R.  A.  Morton. 

Benzoylated  amino-acids  in  the  animal  organ™ 
ism.  IV.  Origin  of  glycine.  W.  H.  Griffith 
(J.  Biol.  Chem.,  1929,  82,  415 — 427). — After  adminis¬ 
tration  of  benzoic  acid  to  rats,  66 — 95%  was  excreted 
in  the  urine  in  the  form  of  hippuric  acid.  A  satisfac¬ 
tory  basal  diet  for  the  growth  of  rats  could  be  impaired 
by  addition  of  3%  of  sodium  benzoate,  the  limiting 
factor  being  the  supply  of  glycine,  since  addition  of  the 
latter  neutralised  the  effect  of  the  benzoate.  This 
effect  of  benzoic  acid  on  the  rate  of  growth  of  rats 
affords  therefore  a  method  for  the  investigation  of  the 
presence  or  absence  of  glycine  or  its  precursors  in  the 
diet.  C.  R.  Harington. 

Behaviour  of  aromatic  amines  in  the  organ¬ 
ism.  H.  Weber  and  C.  Heidepriem  (Zentr.  Gewer- 
behyg.  Unfallverh.,  1928,  15,  269 — 272 ;  Chem. 
Zentr.,  1928,  ii,  2662). — Naphthylamine  and  dimethyl- 
aniline,  when  injected  subcutaneously  into  dogs,  are 
partly  eliminated  unchanged  in  the  urine,  partly 
hydroxylated,  Benzidine  is  eliminated  unchanged. 
Dimethylaniline  poisoning  produced  methsemoglobin. 

A.  A.  Eldridoe. 

Decomposition  of  creatinephosphoric  acid  in 
relation  to  the  activity  of  muscle.  II.  D.  N ach* 
mansohn  (Biochem.  Z.,  1929,  208,  237 — 256;  cf.  A., 
1928, 917). — The  isometric  coefficient  Km  (kg.  tension  x. 
cm.  muscle-length /mg.  phosphoric  acid  split  off)  and 
the  isometric  time-coefficient  Kt  (kg.  tension  X cm. 
muscle-length  x  sec,  tetanus/mg.  phosphoric  acid  split 
off)  were  determined.  Kt  is  about  15  for  2  sec.  tetanus, 
32  for  5  sec.,  50  for  10  sec.  The  anaerobic  resynthesis 
for  periods  of  varying  length  is  about  30%  of  the 
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amount  hydrolysed.  In  eurarised  muscle  Kf  is 
relatively  high  for  2  sec,,  and  changes  little  with 
number  or  length  of  period.  It  falls  with  submaxima  1 
and  increases  with  excessive  stimulation.  Muscle  in 
phosphate  solution  resynthesises  creatine -phosphoric 
acid  up  to  95%  of  the  creatine  present.  The  Km 
value  at  4°  is  70 — 100,  at  24°  40 — 60. 

J.  H.  BtRKIX SHAW . 

Significance  of  guanidinephosphoric  acids 
(phosphagens)  for  muscle  activity,  0.  Meyer¬ 
hof  (Naturwiss.,  1929,  17,  283 — 287). — Creatinine- 
phosphoric  acid  (phosphagen)  is  decomposed  to  a 
measurable  extent  as  a  result  of  a  muscular  contraction 
lasting  5  sec.  The  phosphagen  is  resynthesised 
anaerobically  to  the  extent  of  30%  during  the  first 
30  sec.  after  the  contraction.  The  process  has  been 
studied  with  normal  muscle  and  eurarised  muscle  in 
relation  to  the  time  of  contraction.  The  decomposi¬ 
tion  of  phosphagen  bears  a  very  close  relationship  to 
the  velocity  of  response  to  stimulus. 

R.  A.  Morton. 

Muscular  contraction.  III.  Change  in  gly¬ 
cogen  during  contraction  produced  by  tetanus 
toxin.  H.  A.  Davenport,  H.  K.  Davenport,  and 
S,  W.  Hanson  (J.  Biol.  Chern,,  1929,  82,  499—504).— 
Contraction  of  rabbit  and  guinea-pig  muscles  under 
the  influence  of  tetanus  toxin  was  accompanied  by 
reduction  of  the  glycogen  content ;  this  was  not  the 
case  in  the  rat,  nor  did  contraction  caused  by  section 
of  the  dorsal  roots  of  the  spinal  nerves  influence  the 
glycogen  content.  Tetanus  toxin  had  no  effect  on 
the  glycogen  of  denervated  muscles. 

C.  R.  Haringtox. 

Lactic  acid  excretion  in  urine  and  sweat  in 
various  sports,  I.  Snapper  and  A.  Grunbattm 
(Bioehem.  Z.,  1929,  20S?  212— 220).— After  football 
on  cold  days  and  rowing,  more  than  60  mg.  of  lactic 
acid  was.  found  in  the  urine  of  the  majority  of  con¬ 
testants.  Football  on  warm  days  led  to  high  lactic 
acid  and  chlorine  excretion  (468  and  846  mg.)  in  the 
sweat.  After  long-distance  running  there  was  little 
lactic  acid  excretion  in  the  urine,  the  “  steady  state  5> 
is  reached  after  9  min.  After  swimming  (5  and  20 
min.)  there  was  much  lactic  acid  in  the  urine  (maximum 
1*76  g.).  Albuminuria  frequently  occurs  after  swim¬ 
ming,  glucosuria  occasionally  after  football  and 
swimming.  J.  H.  Birkixshaw. 

Relation  between  phosphoric  acid  and  carbo¬ 
hydrate  metabolism  in  isolated  liver,  W.  A. 
Engelhardt  and  A.  N,  Parshin  (Bioehem.  Z.,  1929, 
208,  221 — 229). — Surviving  isolated  rabbit's  liver  was 
perfused  with  Ringer's  solution.  With  well-fed 
animals  the  phosphoric  acid  eliminated  shows  a  steady 
increase,  with  fasting  animals  a  constant  value  or 
slight  decrease.  Addition  of  dextrose  to  the  perfusion 
liquid  decreases,  the  phosphoric  acid  excretion. 
Fluoride  and  calcium  nullify  the  effect  of  dextrose, 
although  inactive  in  its  absence. 

J.  H.  Birkinshaw. 

Carbohydrate  metabolism,  3E¥,  Action  of 
hydroxymethylglyoxal  on  normal  and  hypo- 
glycsemic  animals.  W.  0.  Kermack,  C.  G. 
Lambie,  and  R.  H.  Slater  (Bioehem.  J.,  1929,  23, 
410 — 415). — Hydroxymethylglyoxal  in  its  dimeric 


form  is  highly  toxic  to  mice  and  rabbits,  and  in 
sublet hal  doses  produces  symptoms  similar  to  those 
of  insulin  hypoglycemia.  In  its  monomeric  form 
the  toxicity  is  reduced  by  75%  and  the  same  train  of 
symptoms  is  not  produced.  Hydroxymethylglyoxal 
in  either  the  dimeric  or  monomeric  form  is  unable 
to  cause  recovery  from  insulin  hypoglycemia, 

S,  S.  ZlLYA, 

Carbohydrate  metabolism.  V.  Effect  of 
administration  ol  dextrose  and  of  dihydroxy- 
acetone  on  glycogen  content  ol  muscle  in  de- 
pancreatised  cats.  W.  0,  Kermack,  C.  G.  Lambie, 
and  R.  H.  Slater  (Bioehem.  J,.  1929.  23,  416 — 421). 
— Small  quantities  of  d  ihydr  ox  vac  e  tone  administered 
intravenously  to  decerebrated  cats  from  which  the 
pancreas  has  been  removed  tend  to  increase,  whilst 
large  quantities  tend  to  decrease,  the  muscle-glycogen. 
Similar  results  are  obtained  with  dextrose  except  that 
the  relation  between  the  amount  of  dextrose  adminis¬ 
tered  and  the  change  in  glycogen  may  not  be  so  groat. 
High  initial  blood -sugars  before  pancreatectomy 
appear  to  cause  an  increase  in  m u sel e-glycogen. 
Musele-glyeogen  is  not  more  readily  formed  from 
dihydroxyaeet one  than  from  dextrose  in  presence  of 
the  liver.  S.  S.  Zhyjl 

Action  of  acid  on  glycogen  in  the  ceE.  H, 
Ellis  and  S.  Weiss  (Wien.  med.  Woeh..  1928.  78, 
1351— 1352 ;  Chem.  Zentr.,  1928,  ii,  2571). — Wiii 
increasing  hydrogen -ion  concentration  of  the  suiround- 
ing  liquid,  the  glycogen  content*  of  frog-spawm  grad¬ 
ually  diminishes.  A.  A.  Elb rote. 

Inhibiting  action  of  polysaccharides  on  dex¬ 
trose  hyp er gly c aemia .  G.  Solarino  (BoD.  Soa 
Ital.  Biol,  sper.,  1927,  2,  1039—1042;  Chem. 

192S,  ii,  2375). — Soluble  rice  or  cereal  starch  (25 
in  warm  water  causes  in  fasting  dogs  a  hyperdyesmh 
of  0*012 — 0*04S%.  Soluble  starch,  when  admmBtered 
after  dextrose,  inhibits  the  hyperglycaemia,  the  values 
being  between  those  for  dextrose  alone  and  those  far 
starch  alone.  A.  A.  Eldkibge. 

Changes  in  metabolism  during  irradiation. 
V.  Changes  in  carbohydrate  metabolism.  H* 
L.  Pixcussen  and  T.  Kawakaot  (Bioehem.  Z..  1929, 
208,  185—190;  cf.  A.,  1928,  918).— Rats  exposed  to 
the  light  of  a  mercury  lamp  for  30  min.  showed  an 
increase  in  glycogen  in  the  liver  and  muscle  and  a 
decrease  in  lactic  acid  content ;  the  heart  showed  no 
change.  The  effect  is  compared  with  that  of  susato. 

J.  H.  Birkinshaw. 

Pentose  metabolism.  EEL  Rates  of  disposal 
of  d-  and  Z-arabinose  in  the  rabbit.  R.  C.  Cgblst 
(J.  Biol.  Chem.,  1929,  82,  269— 272}.— Following 
intravenous  administration  of  d-  and  Z-arabinose  to 
rabbits  the  rates  of  disappearance  of  the  two  sugars 
from  the  blood  are  closely  similar,  that  of  the  d-i$ow- 
eride  being  possibly  slightly  more  rapid:  the  conclusion 
of  Neuberg  and  Wohlgemuth  (A.,  1902.  ii.  336}  h 
therefore  not  confirmed.  C.  R.  Haring  ton. 

Scyllitol  in  selachian  ontogeny.  J.  XeedhaM 
(Bioehem.  J.f  1929,  23,  319— 323).— The  yolks  of  tne 
undeveloped  eggs  of  A  canlhias  vulgaris  contain  orn} 
insignificant  quantities  of  scyllitol,  whilst  the  embn 
contain  greater  amounts.  The  dogfish  thereiore 
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gynthmitm  mm t  of  iu  iscyllitoL  The  yolk  and  jelly 
of  Hcyttium  mnkvM  egg*  ako  contain  only  traces  of 
gcyllitol  £L  S.  Zilva. 

Influence  of  work  on  the  fat  content  of  frog 
muscle,  W.  Nxemjerko  {Acta  Biol  Exp,,  Warsaw, 
1929,3, 143— 164).— The  fat  contents  of  symmetrical 
gastrocnemius  mmelm  are  Identical ;  ~  individual 
values  for  different  animals  vary  by  300%,  During 
the  winter  the  fat  content  declines  progressively  from 
an  average  value  of  0  74%  in  the  autumn  to  0-30% 
in  June,  The  destruction  of  cell  structure,  as  well  as 
heat  tetanus,  does  not  affect  the  fafc  content  of 
muwcle-tfeije.  The  fats  present  in  frog  muscle  are  not 
utilised  until  glycogen  reserves  have  ten  considerably 
exhausted,  R.  Teijszkowskl 

Body  fats.  Physiology  of  fat  deposition,  W. 
Stranger  (Biochem.  Z.,  1929,  208,  164—178).— The 
viscosity  of  a  number  of  emubions  was  determined  as 
a  measure  of  the  dispersion.  The  viscosity  of  Ringer 
elution  m  scarcely  changed  by  sodium  or  calcium 
oleate,  lecithin,  cholesterol,  and  eholesteryl  ester 
present  in.  physiological  amounts.  Albumin,  lecithin, 
and  sodium  oleate  act  as  ofldn-water  emuidfiers.  The 
effect  is  increased  by  cholesterol,  cholesteryi  ester,  and 
calcium  oleate  at  low  concentrations  and  diminished 
at  higher  concentrations :  these  substances  cause  phase 
inversion  when  the  amount  of  fat  is  increased* 
Cholesterol  and  its  ester  when  present  together 
(optimum  ratio  1 ;  2},  however,  favour  an  oil-in- water 
emulsion.  The  phase-inverting  action  of  cholesterol, 
but  not  of  the  ester,  depends  on  the  amount  of  the 
water  phase,  A  water-in-oil  emulsion  exists  in  fatty 
deposits,  J.  BL  Birkikskaw, 

Phosphatide  content  of  organs  after  adminis¬ 
tration  of  large  amounts  of  phosphatide,  II. 
B»  Reward  (Biochem.  Z.,  1929,  208,  179— 1M;  cf. 
K 1928, 1 154)  —A  dog  receiving  80  g.  of  phosphatide* 
per  day  for  15  months  showed  practically  the  same 
increase  in  the  lipin  content  of  various  organs  as 
tccurred  in  a  previous  experiment  lasting  6  months, 
Tbe  glands — ovaries,  thyroid,  pancreas,  etc. — showed 
^ 7  large  increases,  two  to  three  times  normal 

J.  H.  BlRKINSHAW. 

Asymmetric  utilisation  of  p-isob utylphenol  in 
fte  animal  body.  C.  Frohageot  (Biochem.  Z., 
Wf  208, 490 — 492 ) . — When  optically  inactive  $4$o- 
iitylphenol  is  fed  to  rabbits  and  the  urine  hydrolysed, 
'-uobiitylphenol  is  obtained.  P.  W.  Clcttebbgck. 

Parenteral  absorption  of  colloids.  II,  S.  Hava- 
(Biochem.  Z.,  1929,  208,  361— 367).— By  infcra- 
tesous  injection  of  urease,  a  considerable  concentration 

the  enzyme  is  obtained  in  the  serum  and  is  main- 
hiaed  for  several  hours.  Intraperitoneal  injection 
* larger  amounts  also  causes  urease  to  accumulate  in 
be  serum,  but  more  slowly.  Subcutaneous  Injection 
faults  in  the  appearance  gradually  of  traces  of  urease 
m  the  serum.  Intraperitoneal  absorption  of  the 
enzyme  is  dependent  on  the  medium,  on  its  on 
ions  present,  and  their  concentration. 

pw  W.  Clutteebuck. 

Increpe  in  the  calcium  content  of  the  organs 

Rabbits  on  feeding  with  naphthalene.  A,  Cade 
*  Barrax,  (Compt,  rend.  See,  Biol,  1928,  99, 
*43—522;  Chem.  Zentr.,  1928,  ii,  2479), 


Effect  of  ethyl  alcohol  on  dehydrogenation  and 
on  the  oxygen  demand  of  muscle.  *  G.  di  Macco 
and  P.  Foemicola  (Riv.  Pat.  sper.,  1928,  3,  44 — 51 ; 
Chem.  Zentr.,  1929,  i,  410). — Small  doses  of  alcohol 
on  injection  into  frog’s  muscle,  have  an  inhibitory, 
and  large  doses  an  activating,  action.  The  decom¬ 
position  of  alcohol  in.  the  tissue  is  accomplished  by  an 
enzyme.  A.  A.  Eldridge. 

Blood  anti-coagulant  in  peptone.  B.  E.  Bruda 
(Klin.  .Woch,,  1928,  7,  1742;  Chem.  Zentr.,  1928,  ii, 
2482). — ‘ Witte’s  peptone,  on.  precipitation  with  acetone, 
extraction  with  methyl  alcohol,  taking  up  with  water, 
filtering,  and  evaporating,  affords  a  substance  which 
renders  blood  non-coagulable,  and  is  similar  to 
Howells  heparin.  A.  A.  Eldridgje. 

Neutralising  power  of  soaps  for  cobra  venom, 

M.  Rexattd  (Corapt.  rend.  80c,  Biol,  1928,  99,  496 — 
408;  Chem.  Zentr.,  1928,  ii,  2480).— Detoxication  of 
cobra  venom  by  soaps  is  slower  than,  that  of  tetanus, 
diphtheria,  or  B,  coli  toxins.  A.  A.  Eddbidge, 

[Electrostatics  in  biochemistry.]  K.  Spiro 
(Koll-chem,  Beih,,  1929,  28,  208—219). — A  lecture 
on  the  relations  between  electrical  phenomena  and 
the  phenomena  of  life.  E.  S.  Hedges. 

Cell-  and  tissue-potentials.  K.  Umratji  (Koll- 
chem.  Beih.,  1929,  2S?  259  -262). — The  relation 
between  electrical  potential  and  susceptibility  to 
staining  in  tissue  is  discussed,  and  also  the  variation 
in  potential  according  to  whether  the  cell  Is  living  or 
dead.  E.  S.  Hedges. 

Electrostatics  as  a  special  domain  in  bio¬ 
chemistry.  R.  Kellek  (Koll-chem.  Beih.,  1929, 
28,  219 — 234), — A  lecture,  in  which  qualitative  and 
quantitative  methods  of  determining  electrical 
potential  in  living  cells  are  discussed. 

E,  S.  Hedges. 

Physical  foundations  of  electrical  potential  in 
the  organism  and  direct  methods  of  measure¬ 
ment.  R,  Forth  (Koll-chem.  Beih.,  1929, 28, 235 — 
245). — The  measurement  of  electrical  potential  in 
organisms  is  discussed  and  a  practical  potcntiomotric 
method,  is  described  in  detail  E»  S.  Hedges. 

Comparative  cardiovascular1  action  of  two 
stereoisomerides,  tropanol  and  ^-tropanol.  M, 
Polonovski  and  R.  Hazard  (Compt.  rend.,  1929, 
188,  1441 — 1443).—' Whilst  intravenous  injection  of 
tropanol  (cis)  into  a  dog  lowers  the  blood-pressure, 
large  doses  causing  a  decrease  in  the  regularity  and 
amplitude  of  the  contractions  of  the  heart,  the  tram- 
isomeride,  ^-tropanol,  similarly  injected,  raises  the 
blood-pressure,  seemingly  due  to  peripheral  vascular 
contraction.  The  action  is  complex  (closely  resemb¬ 
ling  that  produced  by  nicotine)  and  consists  of  two 
phases  :  (1)  one  of  inhibition  which  is  suppressed  by 
atropine ;  (2)  one  of  relative  acceleration  and  increased 
blood-pressure.  Normal  conditions  are  subsequently 
restored  and  the  effects  produced  diminish  with  each 
successive  injection.  J.  W.  Baker. 

Biological  assay  of  ergot  preparations.  G.  L. 
Pattee  and  E.  E.  Nelson  (J.  Pharra.  Exp.  Ther., 
1929,  36,  85 — 105). — The  assay  of  ergot  by  the  cock’s 
comb  method  and  the  adrenaline  reversal  method 
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of  Brown  and  Clark  have  been  compared.  The 
results  are  practically  identical.  Ergotoxin  is  found 
to  be  slightly  but  distinctly  stronger  than  ergotamine, 

F.  C,  Happold. 

Reagent  for  detection  and  determination  of 
quinine.  E.  G.  Sterkin  and  G.  I.  Helfgat  (Bio- 
chem.  Z.,  1929,  207,  8 — 24). — The  reagent  consists 
of  a  mixture  of  equal  volumes  of  0*12%  sodium 
arsenate  solution,  2%  ammonium  molybdate  solution, 
and  2%  hydrochloric  acid.  It  can  be  preserved  in 
the  dark  for  4 — 5  months  and  under  certain  con¬ 
ditions  it  will  detect  quinine  hydrochloride  at  a 
dilution  of  1  in  2x  106.  For  the  determination  I  c.c. 
of  the  reagent  is  added  to  5  c.c.  of  a  slightly  acid, 
suitably  diluted  portion  of  the  liquid  to  be  tested 
and  after  a  certain  time  a  nephelometric  measure¬ 
ment  is  made.  A  method  for  the  extraction  of 
quinine  from  blood  is  described.  At  a  dilution  of 
1  in  1-5  X 105  quinine  hydrochloride  can  be  deter¬ 
mined  in  such  extracts  with  an  error  not  exceeding 
5%.  At  higher  dilutions  the  error  is  greater.  Caffe¬ 
ine,  morphine,  apomorphine,  cocaine,  atropine,  and 
plasmoquin  are  precipitated  by  the  reagent,  but 
their  presence  in  sufficient  quantity  to  interfere  with 
the  determination  of  quinine  is  not  likely  to  occur. 
Potassium  mercuric  iodide  cannot  be  used  for  the 
nephelometric  determination  of  quinine. 

W.  McCartney. 

Regulation  of  the  hydrogen-ion  concentration 
of  the  blood.  III.  Effect  of  strychnine  on  the 
acid-base  equilibrium,  XV,  Action  of  strych¬ 
nine  on  the  blood.  VI,  Effect  of  synthalin  on 
the  acid-base  equilibrium,  VII,  Respiratory 
regulation.  S.  K.  Liu  and  R.  Kruger,  VIII. 
Effect  of  acids,  bases,  and  other  toxic  substances 
on  the  acid-base  equilibrium  of  the  blood.  S.  K. 
Liu  (Z.  ges.  exp.  Med.,  1928,  61,  757—766,  767—774, 
780—786,  787—793,  794—807 ;  Chem.  Zentr.,  1929, 
i,  97 — 99) , — With  rabbits,  intravenous  or  intra¬ 
muscular  administration  of  large  doses  of  strychnine 
causes  acidosis  which  can  be  suppressed  by  chloral 
hydrate.  Strychnine  and  lactic  acid  accelerate  the 
reduction  by  hydrogen  of  oxalated  whole  blood,  and 
retard  its  oxidation  in  air.  Intravenous,  but  not 
intramuscular  or  subcutaneous,  administration  of 
small  doses  of  synthalin  often  causes  a  temporary 
rise  in  pll9  whilst  large  intravenous  doses  cause  a  fall 
in  pn.  The  acidosis  is  ascribed  to  increased  combus¬ 
tion  of  sugar  and  considerable  formation  of  acid. 
The  effect  of  synthalin  is  very  similar  to  that  of 
insulin.  Small  quantities  of  lactic  acid  momentarily 
reduce  the  pn  of  the  blood,  but  the  acid  is  rapidly 
neutralised  and  the  acid -base  equilibrium  readjusted. 
Large  quantities  of  lactic  acid  momentarily  reduce 
the  pn  of  the  blood ;  after  some  time  the  blood  may 
have  an  alkaline  reaction.  Small  quantities  of  sodium 
hydroxide  raise  the  pH  only  momentarily.  A  study 
of  the  relation  between  the  acid,  sodium  hydroxide, 
or  other  toxic  substance  administered  and  the  buffer 
mixture  of  the  blood  shows  that  the  change  in  pH 
of  the  blood  is  directly  proportional  to  the  administered 
hydrogen-ion  concentration,  and  inversely  proportional 
to  the  total  buffering.  The  toxic  reactions  (oxidation, 
reduction)  between  the  substance  administered 
(quinhydrorie,  salvarsan,  neosalvarsan)  and  the 


blood  appear  to  be  retarded  or  diminished  by  the 
buffer  mixture  of  the  blood,  A.  A,  Eldridge. 

Quantitative  micro -detection  of  morphine. 

I.  Determination  of  morphine  in  pure  solution. 
II.  Determination  ol  morphine  in  serum  and 
in  whole  blood.  P.  Fleisohmann  (Biochem.  Z., 
1929,  208l  368—391,  392—414).—!.  A  method  for 
the  determination  of  morphine,  which  depends  on  the 
precipitation  of  the  alkaloid  with  phosphomolybdic 
acid  with  colorimetric  determination  in  terms  of  the 
colour  formed  on  solution  in  concentrated  sulphuric 
acid,  is  described.  0-02 — 2  Mg.  of  morphine  hydro¬ 
chloride  in  5  c.c.  of  water  may  then  be  determined, 
the  error  with  amounts  over  0*6  mg.  being  less  than 
1%,  with  amounts  between  0-2  and  0*5  mg.  up  to 
3%,  and  with  smaller  amounts  as  much  as  10%. 

II.  Morphine  hydrochloride  (up  to  0-01  mg.  per 
5 — 7  c.c.  of  blood)  in  the  whole  blood  of  sheep,  rabbits, 
and  guinea-pigs  may  be  determined  without  extraction 
and  purification  by  deproteinising  with  14*5% 
uranyl  acetate,  eliminating  the  excess  of  uranium 
with  concentrated  phosphate  solution,  and  applying 
the  colorimetric  method  above.  With  serum  of 
these  animals  and  of  man,  much  smaller  concentra¬ 
tions  of  uranyl  salts  can  be  used,  and  elimination  of 
the  excess  is  unnecessary.  The  error  in  the  determin¬ 
ations  in  blood  and  serum  are  the  same  as  in  pure 
solution.  P.  W.  Clutterbuck. 

Opium  addiction.  IV.  Blood  of  the  addict 
during  morphine  administration.  W.  G.  Karr, 
A.  B.  Light,  and  E.  G.  Torrance  (Arch.  Int.  Med., 
1929,  43,  684 — 690). — A  comprehensive  study  of  the 
blood  of  addicts  receiving  morphine  sulphate  hypo¬ 
dermically  has  been  made.  There  is  a  tendency  for  a 
low  red  and  a  high  white  cell  count.  The  cholesterol 
content  was  usually  increased  and  the  phosphates 
were  diminished ;  the  lactic  acid  content  was  uni¬ 
formly  high.  F.  C.  Happold. 

[Toxicity  of]  arsenic.  F,  Wasmuth  (Arch.  exp. 
Path.  Pharm.,  1929,  142,  17— 40).— Small  quantities 
of  arsenious  oxide  reduce  the  power  of  suitably  pre¬ 
pared  extracts  of  animal  tissues  to  oxidise  reduced 
phenolphthalein.  It  is  concluded  from  this  and 
other  observations  that  the  toxic  action  of  arsenic 
on  the  animal  organism  is  a  result  of  its  inhibitory 
action  on  the  oxidative  enzyme. 

W„  0.  Kermack. 

Toxicity  of  arsenic.  Comparative  study  oi 
injections  of  solutions  of  sodium  arsenate  and 
of  arsenical  mineral  waters  of  the  Bourboule. 

J.  Godonneche  (Bull.  Soc.  Chim.  biol.,  1929, 

477 — 484). — Intraperitoneal  injections  of  guinea-pigs 
with  synthetic  Bourboule  water,  or  with  the  bottled 
natural  water,  or  with  the  natural  water  direct  from 
the  spring,  showed  that  whilst  the  first  two  possesses 
the  same  toxicity,  the  water  obtained  direct  from  the 
spring  possessed  a  much  greater  toxicity. 

C.  C.  N.  Mass. 

Mercury  poisoning5  and  its  chemical  detection, 
Friedrrich  and  Buhr. — See  this  voL,  784. 

Buffer  antiseptics.  III.  Silver  ion  buffer5* 
J,  K.  Gjaldbaek  (Dansk  Tidsskr.  Farm.,  19-»9»  * 
133 — 172). — Solutions  of  simple  silver  salts  have  a 
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their  silver  in  a  therapeutically  active  form,  but  they 
injure  the  tissue  and  tend  to  produce  merely  local 
effects.  The  optimum  concentration  of  silver  nitrate 
to  obtain  a  deep  effect  below  the  surface  of  the  tissue 
is  0*01 — 0*02%.  Diffusible  silver  complexes  are 
effective  at  greater  depths.  Sodium  citrate  does  not 
form  complexes  with  silver  ions,  and  does  not  depress 
ionisation  more  than  any  other  salts.  Colloidal  silver 
preparations  produce  very  few  silver  ions,  even  in  the 
presence  of  iodide.  Ammoniacal  silver  nitrate  solu¬ 
tions  and  silver  nitrate  solutions  with  hexamethylene¬ 
tetramine  contain  07—98%  of  their  silver  in  a  com¬ 
plex  form.  These  solutions  should  he  valuable  for 
the  therapeutic  administration  of  silver. 

E.  Boyland. 

Fermentative  formation  of  allantoic  acid  from 
allantoin.  R.  Posse  and  A.  Rrtoel  (Oornpt.  rend., 
1929,  188,  1067 — 1069). — The  occurrence  of  an 
enzyme  capable  of  converting  allantoin  into  allantoic 
acid  is  reported  in  the  following  :  frog,  eel,  pike,  ekrp, 
conger-eel,  herring,  dab,  whiting,  plaice,  thom-baek, 
dog-fish,  salmon,  crab,  shrimp,  lobster,  cray-fish, 
star-fish,  and  sea-urchin.  E.  A.  Luht. 

Biochemical  determination  of  allantoin  in 
presence  of  carbamide.  R.  Posse,  A.  Brunel,  and 
P.  De  Graevb  (Compt,  rend.,  1929, 188,  1418—1421). 
—The  determination  of  allantoin  as  xanthylcarbamide 
(A.,  1927,  891)  in  the  presence  of  carbamide  (or 
substances  generating  it  such  as  ureides  etc.)  may  be 
effected  if  Soja  kispida  is  used  as  a  hydrolysing  agent 
in  place  of  alkali.  The  urease  present  destroys  the 
carbamide  and  creates  the  correct  degree  of  alkalinity 
required  by  a  second  enzyme,  allantoinase,  which 
converts  allantoin  into  allantoic  acid.  The  latter  is 
then  determined  as  xanthylcarbamide  as  in  the 
previous  process.  J.  W»  Baker. 

Influence  of  formaldehyde  on  dilute  malt  ex¬ 
tracts.  O.  Mvllker  (Bioehem.  Z.,  1929,  208,  354 — 
356). — When  formaldehyde  is  added  to  dilute  (2%) 
solutions  of  malt  extract,  the  diastatie  power  is  con¬ 
siderably  decreased.  P.  W,  Clutterbuck. 

Activation  of  certain  oxidase  preparations, 
fi*  E.  M.  Pugh  (Bioehem.  J.,  1929,  23,  456—471).— 
The  apparent  activation  by  peroxidases  of  a  con¬ 
stituent  of  the  oxidase  of  the  fungus  Laetarius 
tdlereus  separable  from  it  by  40%  alcohol  observed  by 
Bach  and  Chodat  (A.,  1002,  ii,  344,  522 ;  1903,  i,  377) 
kg  been  confirmed.  Peroxidase  from  horseradish 
and  various  species  of  Laciarim  fungi  were  employed. 
Ko  evidence  was,  however,  obtained  to  support  Bach 
GhodaPs  view  of  the  dual  constitution  of  oxidases. 
The  most  probable  interpretation  of  the  phenomenon 
*  the  presence  in  the  fungus  of  an  autoxidisable 
t&bstance.  The  phenomenon  is  not  due  to  the  form- 
alion  of  hydrogen  peroxide  or  to  the  presence  of  an 
inhibitory  substance  (cf.  Szent-Gyorgyi,  this  vol, 
M).  The  addition  of  boiled  peroxidase  or  of  glycine 
does  not  produce  the  activation .  Dialysed  peroxidase 
activates.  Unless  excess  of  substrate  be  present  the 
rate  of  action  cannot  be  assumed  to  be  a  measure  of 
activity  of  the  enzyme.  Preparations  from  potatoes 
were  not  activated  by  peroxidase.  The  action  of  tyro¬ 
sinase  on  tyrosine  and  on  p-cresol  is  shown  to  be  auto- 
catalytic,  the  lag  being  eliminated  by  addition  of  a 


small  amount  of  pyrocatechol  or  of  dihydroxyphcnyl- 
alanine.  The  lag  can  also  be  eliminated  by  boiled 
tyrosinase  preparations.  S.  S.  Zilva, 

Peroxidase  of  phanerogams.  D.  Micklin  and 
P.  Kopeliovitsch  (Bioehem.  Z.,  1929,  208,  288 — 
294). — A  peroxidase  is  prepared  from  the  bark  of  fir 
trees  which  is  thermolabile  and  sensitive  to  cyanide 
but  contains  no  iron  and  does  not  give  an  aldehyde 
reaction.  The  optimum  pn  for  its  action  is  from 
3*8  to  5*6.  P.  W.  Clutterbuck. 

Specificity  of  intracellular  dehydrogenases. 
IL  Effect  of  poisons  on  dehydrogenase  systems 
of  frog  and  fish  muscle.  M.  E.  Collett  and  M.  F. 
Clarke.  III.  Dehydrogenases  of  frog  muscle. 
M.  E,  Collett,  M.  F.  Clarke,  and  J.  Me  Gave  ah 
(J.  Biol.  Chem.,  1929,  82,  429-^34,  435-437}.— 
II.  Selenite,  arsenite,  phenol,  and  benzoate  show 
similar  degrees  of  toxicity  towards  the  dehydrogenase 
of  fish  muscle,  regardless  of  the  nature  of  the  hydrogen 
donator;  in  the  case  of  frog  muscle,  however,  the 
relative  toxicity  varies  with  the  donator,  from  which 
it  appears  that  frog  muscle  must  possess  at  least 
three  specific  dehydrogenases. 

III.  Five  different  donators  exhibit  mutually 
accelerating  effects  on  the  rate  of  dehydrogenation  by 
frog’s  muscle ;  the  latter  therefore  contains  a  specific 
dehydrogenase  for  each  of  the  donators  (succinic, 
citric,  malic,  lactic,  and  glyeerophosphoric  acids). 

C.  R.  Habingtoh. 

Influence  of  pn  on  glyeerophosphatase.  K. 
Inouye  (J.  Bioehem,  Japan,  1928,  10,  133 — 145). — 
The  preparation  of  glyeerophosphatase  from  taka- 
diastase  is  described.  Purification  with  kaolin  shifts 
the  point  of  optimal  activity  from  pa  5*6  to  pK  2*7— 
3*0.  The  activity— curve  is  a  typical  dissociation 
curve,  pK  4*8.  The  X- substance  affects  only  that 
portion  of  the  curve  which  corresponds  with  the 
dissociation  curve  of  a  base.  The  unit  of  X -substance 
is  the  quantity  necessary  to  shift  the  optimum  pa  of 
the  reaction  from  3*0  to  5*6,  0*5  unit  to  5*0,  and  0*25 
unit  to  4*5,  the  enzyme  activities  of  these  optima  being 
60,  30,  and  20%,  respectively,  of  that  of  the  purified 
enzyme  at  3*0.  Chemical  Abstracts. 

Cataphoresis  of  glyeerophosphatase.  H. 
Kobayashi  (J.  Bioehem.  Japan,  1928,  10,  147 — 
155). — Glyeerophosphatase  from  taka-diastase  con¬ 
taminated  with  the  AT -substance  migrated  to  the  anode 
on  the  alkaline  side  of  its  optimum  reaction  (pn  5*56), 
and  to  the  cathode  on  the  acid  side.  The  enzyme, 
when  free  from  Z-substance,  has  its  optimum  reaction 
at  pn  3 — 4,  but  migrates  to  the  anode  over  the  entire 
pn  range  3*8— 6*7.  The  difference  is  due  to  the  greater 
protein  content  of  the  crude  enzyme. 

Chemical  Abstracts. 

Kidney  glyeerophosphatase.  K.  Asakawa  (J. 
Bioehem.  Japan,  1928,  10,  157— 175) —The  prepar¬ 
ation  of  glyeerophosphatase  from  pig’s  kidney  is 
described.  At  pR  8*9  the  kidney  phosphatase  has 
the  same  activity  as  the  phosphatase  of  taka-diastase 
at  pn  2*8 — 3*0.  The  kidney  glyeerophosphatase  has 
a  basic  dissociation  constant  pKh  4*8 ;  for  the  acid 
dissociation  constant  the  values  of  pK  are  10*8  and 
9*0,  respectively.  Chemical  Abstracts. 
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Sulphatase.  XI.  Stereochemical  specificity 
of  sulphatase.  C,  Fromageot  (Biochem.  Z.,  1929, 
208,  482 — 489). — The  sulphatase  of  the  mould 
Aspergillus  oryzm  and  that  of  pig’s  liver  hydrolyse 
potassium  p - tsobu tvlphe n y  1  sulphate,  giving  in  both 
cases  tf-p-isobutylphenol,  the  highest  rotation  obtained 
being  [a +13*3°.  In  both  cases  the  portion  of  the 
sulphate  not  attacked  was  hydrolysed  with  hydro¬ 
chloric  acid  and  gave  a  phenol  with  the  opposite 
rotation.  P.  W.  Clutterbuck. 

Effect  of  various  substances  of  the  quinine 
group  on  the  enzymic  functions  of  the  organism. 
XI.  Comparison  of  the  influence  of  potassium, 
sodium,  and  quinine  chlorides  on  the  peptic 
digestion  of  protein.  J.  A.  Smorodincev  and 
13.  A.  Sveschnikova  (Biochem.  Z.,  1929,  208,  151 — 
163 ;  cf.  this  vol.,  97). — The  chlorides  of  sodium  and 
potassium  and  quinine  hydrochloride  in  0  025  molar 
concentration  inhibit  the  peptic  digestion  of  egg- 
albumin.  Lower  concentrations  have  no  effect.  The 
effect  of  quinine  hydrochloride  is  due  to  the  reduced 
acidityr  of  the  medium  which  it  produces  ;  there  is  no 
inhibition  when  the  pn  is  kept  constant. 

J.  H.  Birkinshaw. 

Factors  influencing  tryptic  digestion  in  the 
intestine.  H.  J.  Vonk  and  H.  P.  Wolvekamp  (Z. 
physiol.  Chem.,  1929,  182,  175 — 200). — Since  the 
average  pn  of  the  intestinal  contents  is  about  7  (not  8 
as  stated  in  the  earlier  literature),  tryptic  digestion 
does  not  take  place  at  the  optimum  reaction  (about 
pn  8).  However,  two  factors  were  found  either  of 
which  would  nullify  the  disadvantage  due  to  the 
displacement  of  the  pH.  (1)  The  movement  of  the 
intestinal  contents.  The  digestion  of  fibrin  in  vitro 
is  about  twice  as  fast  when  the  substrate  is  stirred. 
(2)  The  activation  of  tryptic  digestion  by  the  bile 
(or  bile  salts).  To  compensate  for  a  displacement  of 
pu  from  8  to  6  would  require  only  5%  of  bile  in  the 
intestinal  contents.  Digestion  of  peptone  is  not 
activated  in  this  way,  but  here  the  pa  optimum  is 
very  broad.  J.  H.  Birkinshaw. 

Formation  of  urocanic  acid  in  the  tryptic 
digestion  of  edestin.  E.  Abderhalden,  W.  Irion, 
and  H.  Sickel  (Z.  physiol.  Chem.,  1929,  182,  201 — 
204). — A  small  amount  of  urocanic  acid  was  isolated 
from  the  products  of  a  50  days’  tryptic  digestion  of 
edestin:  This  may  have  arisen  by  bacterial  action, 
although  the  usual  precautions  were  taken  to  avoid 
contamination.  J.  H.  Birkinshaw. 

Enzymatic  fission  of  proline  peptides.  W. 
Grassmann,  H.  Dyckerkoff,  and  O.  von  Schoene- 
beck  (Ber.,  1929,  62,  [B\  1307— 1310).— Prolyl  - 
glycine  and  prolylglycylglycine,  like  the  peptides  of 
other  amino-acids,  are  rapidly  hydrolysed  by  the 
glycerol  extracts  of  intestinal  mucous  membrane, 
less  readily  by  pancreas  extract  or  crude  veast  auto¬ 
lysate.  Solutions  of  intestinal  erepsin,  freed  from 
trypsin  by  adsorption  with  aluminium  hydroxide, 
decompose  both  peptides  rapidly,  frequently  at  a 
greater  rate  than  the  corresponding  leucyl  peptides. 
Unexpectedly,  dry,  purified  preparations  of  dipepti¬ 
dase  and  polypeptidase  from  yeast  or  intestine, 
preparations  of  pancreas  trypsin,  yeast  proteinase,  or 
activated  papain  are  completely  or  nearly  inactive 


towards  both  peptides.  The  enzyme  responsible  for 
the  hydrolysis  of  prolyl  peptides  is  therefore  not 
identical  with  any  of  the  previously  described  pep¬ 
tidases  of  yeast  or  intestine.  H.  Wren. 

Intestinal  erepsin.  K.  Linderstrom-Lang  (Z, 
physiol,  Chem.,  1929,  482,  151 — 174). — Erepsin  from 
the  intestinal  mucosa  of  the  pig  contains  two  dipep¬ 
tidases.  For  one  the  optimum  pu  is  7-3,  it  hydrolyses 
leucylglyeine  and  glyeylglyeine  at  about  the  same  rate. 
The  other  has  optimum  pn  ST  ;  it  hydrolyses  leucyl- 
glycinc  some  20  times  as  fast  as  glyeylglycme,  A 
partial  separation  can  be  effected  by  fractional 
extraction  or  adsorption  by  aluminium  hydroxide. 

J.  H.  Birkinshaw. 

Influence  of  hydrogen-ion  concentration  on 
the  inactivation  of  urease  by  some  heavy  metal 
salts.  M.  Kitagawa  (J,  Biochem.  Japan,  1928, 10, 
197 — 205). — In  the  presence  of  acetate  buffer  mixtures 
the# action  of  urease  is  partly  inhibited  at  pR  7*3  by 
small  quantities  of  zinc  ions,  but  this  inhibition 
becomes  less  as  the  jhi  is  decreased  and  has  almost 
disappeared  at  pu  6-0,  Practically  complete  inhibi¬ 
tion  of  urease  activity  is  effected  at  pn  7*0 — 7*5  by 
small  quantities  of  cupric  or  mercuric  ions.  In  the 
case  of  cupric  ions  the  inhibition  becomes  less  as  the 
pn  is  decreased,  but  in  the  case  of  the  mercuric  ions  it 
is  still  almost  complete  at  6-0.  The  quantities  of 
sodium  chloride,  potassium  chloride,  or  potassium 
iodide  necessary  to  effect  appreciable  inactivation  are 
considerably  greater  than  those  of  the  heavy  metal 
salts.  The  inhibiting  action  of  sodium  or  potassium 
chloride  does  not  change  much  when  the  jhi  is  varied, 
whereas  that  of  potassium  iodide  increases  as  the 
Pn  decreases.  W.  0.  Kermacx. 

Auxo-substances  in  the  urease  reaction.  31. 
Kitagawa  (J.  Biochem.  Japan,  1928,  9,  347 — 35-)- — 
The  activating  action  of  glycine,  starch,  or  fibrin 
( au xo- substances)  on  pure  urease  solutions  is  appar¬ 
ently  due  to  their  removing  from  combination  with 
the  urease  some  inhibitory  substance  present  even  m 
ordinary  distilled  water.  Treatment  of  urease  solu¬ 
tions  by  insoluble  fibrin  followed  by  removal  of  the 
fibrin  is  sufficient  to  effect  activation.  From  adsorp¬ 
tion  experiments  with  alumina  it  appears  that  the 
activating  mechanism  does  not  consist  of  combination 
of  the  enzyme  with  the  activator. 

W.  O.  ICermack. 

[Biochemical  factors  in]  heredity.  H.  vox 
Euler,  H.  Hellstrom,  and  D,  Runehjelm 
physiol.  Chem.,  1929,  182,  205— 217).— In  the  first 
6 — 16  days  of  germination,  the  catalase  content  of 
chlorophyll-defective  and  chlorophyll-normal  strains 
of  barley  representing  Mendelian  mutants  was  in  the 
ratio  1:2  to  1:3.  No  marked  difference  was 
observed  in  the  peroxidase  action. 

J.  H.  Birkinshaw. 

Quantitative  enzyme  studies  with  respect  to 
Mendelian  factors.  H.  von  Euler  and  H.  Nilsson 
(Naturwiss.,  1929,  17,  289— 290).— Studies  on  the 

crosses  of  chlorophyll-defective  and  chlorophyll-normal 

barley  in  respect  of  the  action  of  catalase  for  6—1- 
days  at  18°  show  that  the  green  is  a  dominant  and  the 
white  a  recessive  Mendelian  factor.  The  green  an 
white  barley'  differ  definitely  in  respect  of  the  action 
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of  catalase  and  of  xanthophyll  content.  The 
Mendelian  effect  has  been  experimentally  detected 
for  the  first  time  for  a  concentration  of  enzyme. 

R.  A.  Morton. 

Mechanism  of  alcoholic  fermentation.  A*  J. 

Klcfyyer  (Bull.  Soc.  ehim.,  1029,  [iv]f  45,  311—312 ; 
cf.  A.,  1925,  ii,  1173).— A  claim  for  priority  over 
Kosfcytsehev  (A.f  1928,  756)  and  others  in  reply  to  a 
statement  by  Favorski  (ibid.,  500). 

R.  Brightman, 

Interchange  of  ions  between  yeast-ceEs  and 
ammonium  chloride  solutions.  P.  Genattd 
(Compt,  rend.,  1929,  188,  1513 — 1514). — If  brewer's 
yeast  is  immersed  in  a  solution  of  ammonium  chloride 
{j%  7),  whilst  the  concentration  of  the  chloride  ion 
remains  unchanged,  the  initial  concentration  (nA  of 
the  ammonium  ions  decreases  to  a  value  nt  which  is 
approximately  independent  of  the  amount  of  yeast. 
Simultaneously  potassium  and  calcium  ions  are  found 
in  the  ammonium  chloride  solution,  their  total 
concentration  being  approximately  equal  to  that  of 
the  ammonium  ions  which  have  disappeared  (n0 — n%), 
whilst  an  equal  quantity  of  potassium  and  calcium 
disappears  from  the  yeast.  These  results  confirm 
the  conclusions  of  Devaux  (A.,  1916,  i,  457),  the 
living  yeast-cell  acting  like  an  insoluble  salt  of  which 
the  anion  is  always  insoluble,  but  with  which  a 
partial  and  reciprocal  interchange  of  cations  with 
those  of  the  saline  solution  occurs.  The  ratio  nx fn0 
is  independent  of  the  initial  concentration  of  the 
saline  solution  when  the  interchanging  ions  are  of  the 
same  valency,  but  it  increases  with  concentration 
when  the  ion  of  the  saline  solution  has  a  lower  valency 
than  that  of  the  ion  replaced,  the  equilibrium  being 
governed  by  the  law  of  mass  action.  J.  W.  Baker. 

Species  of  yeast  stable  towards  boiling. 
J.  Henning  (Ber.,  1929,  62,  [B],  1267—1270).— 
Technical  “  Siidwein  ”  yeasts  (yeasts  which  are 
capable  of  producing  at  least  15%  of  alcohol)  or  their 
spores  resist  the  temperature  necessary  to  expel  the 
alcohol  formed  by  them  in  a  sugar  solution  since 
fermentation  occurs  when  the  residue  from  the 
distillation,  including  the  yeast,  is  mixed  with  a 
foiled  20%  sugar  solution  so  as  to  give  about  a  10% 
sugar  solution,  which  is  covered  with  a  layer  of  oil. 
The  new'  fermentation  begins  after  4 — 6  days  and 
bnce  cannot  be  due  to  enzymes  but  must  be  attri¬ 
buted  to  the  spores,  since  its  incidence  occurs  after 
precisely  the  necessary  period  of  incubation.  Under 
similar  conditions,  the  yield  of  alcohol  by  the  second 
fermentation  is  of  the  same  order  of  magnitude  as  by 
the  first.  Similar  resistant  spores  appear  to  be 
derived  from  various  fruits.  H.  Wren. 

Co-zymase.  H.  von  Euler  and  K.  Myrback 
(Xatunviss.,  1929, 17,  291—293 ;  cf.  this  vol.,  472).— 
A  stage  has  been  reached  in  the  purification  of 
co-zymase  in  which  the  activity  appears  to  have 
reached  a  maximum  (0*01  mg.  gives  a  fermentation 
velocity  of  0*8  e.e.  carbon  dioxide  per  hour).  The 
preparation  appears  to  consist  of  an  adenine  nucleotide 
a  special  type.  A  carbohydrate  is  present  in  the 
molecule  and  the  phosphorus  content  corresponds 
^Tth  one  atom  in  a  mol,  wt.  of  400 — 500.  Inactiv¬ 
ation  by  means  of  a  pancreas  preparation  discloses  a 


33%  decrease  in  activity  when  the  phosphate  is  set 
free  to  the  extent  of  31%,  from  w*hich  it  would  seem 
that  the  phosphorus  is  an  essential  constituent  of  the 
co-zymase  molecule.  The  yeast  preparations  used 
in  the  determination  of  co-zymase  activity  are 
described.  R,  A.  Morton. 

Growth  and  fermentative  power  of  wine  yeasts 
at  low  temperatures.  K.  Kroemer  and  Krwmr- 
holz  (Landw.  Jalirb.,  1928,  68,  Suppl.  I,  445—446; 
Chem.  Zentr.,  1929,  i,  159). — A  selective  study  of 
wine  yeasts  for  fermentation  at  7—8°. 

A.  A.  Eldridge, 

Effect  of  alcohol  and  sulphur  dioxide  on  the 
fermentability  of  wine  yeasts.  Krumbholz  and 
Sods  (Landw\  Jahrb.,  1928,  68,  Suppl.  1,  451—452; 
Chem.  Zentr.,  1929,  i,  159). — An  examination  of  wine 
yeasts  for  resistance  to  alcohol  and  carbon  dioxide. 

A.  A.  Eldrijdge. 

Influence  of  iodine  on  the  growth  and  meta¬ 
bolism  of  yeasts.  J.  E.  Greaves,  0.  E.  Zobbll, 
and  J,  D.  Greaves  (J.  Racfc.,  1928,  16,  409—430).— 
Iodine  (1  in  106)  as  the  element  or  combined  with 
sodium,  potassium,  or  calcium  accelerates  the  growth 
of  yeast;  iodine  appears  to  be  essential  for  yeast 
growth.  Iodine  compounds  may  possibly  be  the 
cause  of  the  phenomena  attributed  to  Wildier’s  bios. 

Chemical  Abstracts. 

Accelerating  action  of  very  small  quantities 
of  lanthanum  salts  on  fermentation.  0.  Richet 
and  L.  Braumann  (Compt.  rend.,  1929,  188,  1198 — 
1199). — In  presence  of  10"7  to  1(H  g.  per  litre  of 
lanthanum  sulphate  the  production  of  acid  in  lactic 
fermentation  after  48  hrs.  -was  increased  by  about  30%. 

R.  K.  Callow. 

Enzymes  secreted  by  Jlymenmnycctes ;  alka** 
loids  and  the  anti-oxygenic  function.  L,  Lutz 
(Compt.  rend.,  1929,  188,  1342 — 1344). — Alkaloids 
with  free  phenol  or  quinol  groups  inhibited  slightly 
the  oxidation  of  guaiacol  and  a-naphthol,  and  the 
reduction  of  methylene-blue,  by  Hymenomyceles , 
Other  alkaloids,  particularly  those  with  an  esterified 
phenolic  group,  are  inactive  in  these  respects. 

E.  Boyland. 

Action  of  colloidal  calcium  fluoride  and  mer¬ 
curous  chloride  on  Aspergillus  niger,  E.  Wede¬ 
kind  and  E.  Bruch  (Biochem.  Z.,  i§29,  208,  279— 
284). — Calcium  fluoride  and  mercurous  chloride  in 
colloidal  solution  inhibit  the  growth  of  Aspergillus 
nigeri  the  latter  more  strongly  than  the  former. 
Increasing  the  concentration  especially  with  calcium 
fluoride  increases  the  fungicidal  action,  but  the 
increase  is  not  in  proportion  to  the  concentration. 
Addition  of  a  solution  containing  calcium  fluoride  and 
mercurous  chloride  in  equal  proportions  gave  the 
same  inhibition  as  the  mercurous  chloride  alone.  The 
inhibition  is  due  solely  to  the  ionised  portion  of  the 
solutions  of  these  substances. 

P.  W.  Clutterbuck. 

Allelocatalytic  substances  in  cultures  of  €ol~ 
pidium  eolpodat  Ehrbg.  E,  Grinwald  (Acta 
Biol.  Exp.  Warsaw,  1929,  3,  81 — 100), — The  rate  of 
multiplication  of  Colpidium  is  greater  when  a  single 
individual  is  placed  in  the  same  volume  of  culture 
medium  (1 — 90  c,mm.)  than  when  several  are  intro- 
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duced.  The  velocity  of  division  is  less  in  small  drops 
(<125  mm.3)  than  in  large  ones :  above  12*5  mm.3 
the  volume  of  the  culture  medium  is  immaterial. 
Washing  members  of  depressed  cultures  with  fresh 
hay  infusion  does  not  affect  the  rate  of  division.  The 
presence  of  Robertson’s  nlle locate lysfc  cannot  be 
demonstrated  for  the  above  infusorium ,  the  rate  of 
multiplication  of  which  depends  on  the  nutritive 
value  of  the  medium,  its  volume,  and  its  liquid-air 
interface.  R.  Tkuszkowskx. 

Biological  decomposition  of  pectin.  A,  G. 
Normal  (Ann.  Rot.,  1929,  43,  233 — 243). — The  rate 
of  decomposition  of  pectin  and  its  degradation 
products  by  various  bacteria  is  determined  in  suitable 
media,  containing  peptone,  potassium  dihydrogen 
phosphate,  magnesium  sulphate,  and  precipitated 
chalk.  The  most  convenient  concentration  of  pectin 
was  1%,  and  its  destruction  was  followed  by  determin¬ 
ations  of  furfuraldehyde  and  calcium  pectate,  The 
former,  which  is  determined  as  its  insoluble  phloro- 
glueinol  compound,  gives  the  amount  of  pectin  and  its 
degradation  products ;  the  latter  gives  pectin  alone. 
The  author  considers  that,  if  the  two  values  are 
close  together,  the  organism  in  question  utilises  the 
degradation  products  more  readily  than  pectin  itself, 
and  if,  on  the  other  hand,  the  difference  is  large,  the 
organism  contains  an  enzyme  which  decomposes 
pectin.  B.  carotovorus ,  B .  atrosepticus,  B .  solanisaprus, 
and  B.  siibtilis  were  shown  to  contain  such  an  enzyme. 

P.  G.  Marshall. 

Enzymes  in  B.  coli  communis  which  act  on 
fumaric  acid.  R.  Woolf  (Riochem.  J.),  1929,  23, 
472—482). — B.  coli  contains  a  considerable  quantity 
of  fumarase.  In  the  presence  of  propyl  alcohol  the 
same  equilibrium  between  fumarlc  acid  and  2-malie 
acid  is  attained  as  that  given  by  muscle- fu m arase . 
In  the  absence  of  inhibitors  such  as  propyl  alcohol  the 
action  of  this  enzyme  is  masked  by  an  irreversible 
anaerobic  destruction  of  malic  acid.  The  equilibrium 
between  aspartic  acid,  fumaric  acid,  and  ammonia 
(cf.  Quastel  and  Woolf,  A.,  1926,  868)  is  really  a  com¬ 
plex  malie-f urn arie-aspartie  acid  equilibrium.  When 
the  fumarase  of  the  organism  is  destroyed  by  treating 
it  with  eydbhexanol  the  true  asp&rtic-fumaric  acid 
equilibrium  is  obtained.  The  change  of  fumaric  acid 
to  aspartic  acid  is  catalysed  by  a  distinct  enzyme  for 
which  the  name  aspartame  is  suggested. 

S.  S-  ZlLVA. 

Participation  of  micro-organisms  in  the  dis¬ 
solution  of  insoluble  phosphates.  KL  Dbewes 
(Zentr.  Bakt.  Par.,  1928,  II,  76,  162—113;  Chem. 
Zentr,,  1929,  i,  432). — Bacillus  coli  aerogenes ,  B.  amylo* 
bacter,  B .  prodigimm ,  Torula ,  and  Penicillium  are 
most  active  in  dissolving  triealcium  phosphate.  The 
quantity  of  phosphoric  acid  dissolved  is  parallel  with 
that  of  the  acid  formed  by  the  organism  from  dextrose. 

A.  A.  Eldridge. 

Diphtheria  toxin.  Biological  and  chemical 
analysis.  A.  Letjlier,  P.  Sedalliak.  and  (Mme.) 
Clavel  (Bulk  Soc.  Chim.  biol.,  1929, 11,  413—436).— 
Diphtheria  toxin  is  precipitated  as  an  amorphous 
substance  from  filtered  Martin’s  broth  at  pM  4*7. 
Rapid  centrifuging  within  4  hrs.  of  precipitation 
enables  a  toxin  to  be  obtained  possessing  95 — 106% 


of  its  original  toxicity.  It  can  be  dissolved  in  slightly 
alkaline  solutions  and  from  its  phosphorus  content  is 
considered  to  bo  of  the  nucleoprotcin  type.  Pepsin 
causes  incomplete  decomposition.  Dialysis  of  the 
toxin  removes  the  inorganic  salts  and  destroys  the 
toxicity.  After  2  days’  growth  the  amount  of  toxin 
produced  is  strictly  proportional  to  the  weight  of  the 
bacteria,  up  to  6  days"  growth.  Formaldehyde  at 
37°  causes  inactivation  of  the  toxin,  whether  it  is 
dissolved  in  a  faintly  alkaline  solution,  in  peptone 
solution,  in  aqueous  gelatin  solution,  or  in  Martin's 
broth.  G.  0.  X.  Vass. 

Purification  of  vaccine  virus  by  adsorption  on 
kaolin.  H.  Yaio  and  H.  Kasai  (Proe.  Imp.  Acad, 
Tokyo,  1929,  5,  179 — 181). — Vaccine  virus  was  puri¬ 
fied  by  adsorption  on  kaolin  in  slightly  acid  solution. 
The  sediment  containing  the  virus  is  washed  with 
distilled  water,  suspended  in  0-04iV-ammonia.  shaken 
for  10  min.,  and  centrifuged.  The  supernatant  fluid 
which  contains  the  virus  is  neutralised  to  phenol- 
phthaloin  with  acetic  acid  and  the  preparation  made 
up  to  its  original  volume.  The  resultant  preparation 
when  concentrated  gives  a  weak  biuret,  but  no 
Molisch,  reaction.  F.  C.  Hatfolb. 

Interrelationship  between  hormones  and  im¬ 
mune  bodies.  Y.  Tokumitstj  (Acta  Med.  Keijo, 
1929, 12,  34—50). — Immunised  rabbits  at  the  staged 
constant  immune  titre  were  injected  intravenously 
with  hormones,  kidney  extract,  muscle  extract, 
bovine  serum,  peptone,  pilocarpine,  and  physiological 
salt  solution,  and  the  variation  of  the  agglutinin  title 
was  recorded  during  24 — 48  hrs.  after  the  injection. 
Increase  of  the  agglutinin  titre  was  observed  mth  the 
extracts  of  the  suprarenal  cortex,  testicle,  ihmd. 
liver,  ovary,  corpus  luteum,  and  insulin  whilst 
adrenaline,  thymus,  pituitary,  parathyroid,  and  read 
extract  showed  a  decrease.  Injection  of  pflctfarpse 
always  gave  a  temporary  increase  even  on  removal  of 
endocrine  organs.  The  effect  on  the  agglutinin  litre 
of  the  extirpation  of  endocrine  organs  either  singly  or 
in  various  combinations,  or  their  transplantation,  or 
the  blockade  of  the  retieulo-endothelial  system.  In 
injected  animal  was  measured.  The  decrease  hi 
agglutinin  titre  caused  by  peptone  and  also  by  the 
renal  extract  was  shown  to  be  non- hormonal  by 
extirpation  experiments.  Muscle  extract,  bonne 
serum,  and  physiological  salt  solution  caused  no 
variation  in  agglutinin  titre.  C.  C.  X.  Yass. 

Heart  hormone.  G.  Katz  and  E.  Leibessox 
(Compt.  rend.  Soc,  Biol.,  1928,  99,  695—696;  Chexm 
Zentr.,  1929,  i,  96).— An  active  solution  was  obtained 
by  emulsifying  mixed  alcoholic  and  aqueous  extracts 
of  secretory  glands,  heart,  blood-vessels,  liver,  and 
kidneys  with  physiological  salt  solution. 

A.  A.  Eldridge. 

Female  sexual  hormone,  Menoformon.  ^  X. 

E.  Laqtjeto  and  S,  JL  on  Jokgh  (Klin.  Woch..  19-^ 
7,  1851—1853;  Ghem.  Zentr.,  1928,  ii  3480)-— 
Experiments  with  rabbits  and  mice  are  described. 

A.  A.  Eldridge. 

ESect  of  ovarian  hormone  on  the  blood-sugar 
of  the  normal  dog.  F.  Rathery,  R.  Kourilsk1** 
and  S,  Gibert  (Compt.  rend.  Soc.  RioL,  1928, 
529—532;  Chem.  Zentr.,  1929,  i,  96).— In 
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fasting  clog  injection  of  ovarian  hormone  causes  a  rise 
in  blood -sugar,  Rise  of  blood-sugar  on  oral  admini¬ 
stration  of  dextrose  is  intensified  or  prolonged  if  the 
hormone  is  simultaneously  administered. 

A,  A,  Eldridge. 

Action  of  folliculin  on  the  blood-sugar  of  de- 
pancreatised  bitches.  F.  Ratheby,  R.  Kouril- 
SKY,  and  Y.  Laurent  (Compfc,  rend,  Soc.  RioL,  1928, 
99,  679 — 682 ;  Chem.  Zentr.,  1929,  i,  96). — A  con¬ 
siderable  rise  in  blood -sugar  follows  injection  of 
ovarian  hormone.  A.  A.  Eldrldge. 

Physiology  of  the  isolated  pancreas.  I.  Ex¬ 
ternal  secretion.  B»  Goldstein  (Z.  ges.  exp.  Med,, 
1928,  61,  694—699 ;  Chem.  Zentr.,  1928,  ii,  2660— 
2661). — Secretin  in  large,  but  not  in  small,  concen¬ 
trations  increased  the  quantity  and  enzyme  content 
of  the  secretion.  Pilocarpine  was  less  effective  in 
Increasing  the  amount  of  secretion,  which  contained 
much  trypsin.  A.  A.  Eldridge. 

Crystalline  insulin,  ¥111,  Isolation  of  crys¬ 
talline  insulin  from  fish  islets  and  pig's  pancreas. 
Activity  of  crystalline  insulin.  H.  Jensen,  0. 
Win te rste in e e ,  and  E.  ML  EL  Getling  (J.  Pharm. 
Exp.  Ther.,  1929,  36,  115 — 128). — Crystalline  insulin 
from  the  islets  of  the  cod  and  pollock  is  identical  in 
shape,  in  physiological  activity,  and  in  its  sulphur  and 
nitrogen  content  with  crystals  prepared  from  bovine 
insulin.  Difficulties  have  been  encountered  in  the 
preparation  of  crystalline  pig’s  insulin,  and  such 
material  differs  in  physiological  activity  and  sulphur 
content  from  bovine  and  fish  insulin,  probably  because 
it  Is  not  quite  pure.  The  physiological  activity  of 
bovine  and  fish  insulin  is  about  24  international  units 
per  mg.  F.  0.  Happold. 

Insulin.  I.  Chemical  observations.  C.  R. 
Harixgton  and  D.  A.  Scorn  II.  Physiological 
assay.  K.  Cxtlhane,  H.  P.  Marks,  D.  A.  Scott, 
and  J,  W.  Trevan  {Biochem.  J.,  1929,  23,  384—409). 
-Active  crystals  were  obtained  from  crude  prepar¬ 
ations  of  insulin  by  a  modified  Abel’s  method  (A,, 
116, 1063)  and  by  a  method  devised  by  the  authors, 
fa  the  latter  method  an  acetic  acid  solution  of  insulin 
treated  with  saponin  and  ammonia,  centrifuged, 
adjusted  to  pn  5-6,  and  the  insulin  allowed  to  separate 
*=  a  micro-crystalline  precipitate  on  keeping.  The 
bmolytic  index  of  saponin  is  a  better  indication  of  its 
tieiency  of  promoting  crystallisation  than  is  its 
farthing  power.  By  the  use  of  dxgitonin  active  crystals 
%  also  be  obtained  by  a  procedure  similar  to  the 
|rwe,  Although  the  addition  of  butyl  alcohol  yields  a 
farther  crop  of  crystalline  material  from  the  saponin- 
Wntaming  mother-liquors  the  preparation  of  active 
%tals  by  the  application  of  this  reagent  and  of  bile 
a&did  not  meet  with  success.  Potentially  crystalline 
Serial  inactivated  by  alkali  could  not  be  regenerated 
m  taking  the  reaction  acid.  Four  batches  of  crystals 
prepared  bv  the  two  methods  and  assayed  by  four 
different  workers  showed  no  significant  difference  of 
activity,  which  was  23*3  international  units  per  mg, 

S.  8.  Zxlva. 

Comparison  of  the  effects  of  sodium  hydrogen 
carbonate  and  insulin  on  the  excretion  of  ketonic 

stances  in  the  urine  of  dogs  on  a  water  diet, 

**  Maignon  and  E.  Kntthakis  (Compt.  rend.  Soc, 


Bjol.,  1928,  99,  604 — 606;  Chem.  Zentr,,  1929,  i, 
97). — A  water  diet  does  not  lead  to  ketosuria  in  dogs ; 
the  ^-hydroxybutyrie  acid  is  so  much  reduced  that  in 
spite  of  the  appearance  of  a  small  amount  of  acetone 
the  total  quantity  of  ketonic  substances  falls. 
Administration  of  sodium  hydrogen  carbonate  or 
acetone  reduces  the  elimination  of  acetone  and  usually 
also  of  g-hydroxybutyric  acid.  A.  A.  Eldridge. 

Effect  of  insulin  and  synthalin  on  the  glycogen 
content  of  the  liver  and  muscle.  P.  Rubino, 
B.  Varela,  and  I.  A.  Collazo  (Klin.  Woeh.,  1928,  7, 
2186—2190;  Chem.  Zentr.,  1929,  i,  405).— When 
administered  subcutaneously  to  rabbits,  small  doses 
of  synthalin  prevent  the  accumulation  of  glycogen 
in  the  liver,  and  diminish  that  already  present, 
whilst  the  glycogen  content  of  muscle  is  not  markedly 
changed.  A,  A.  Eldridge. 

Effect  of  thyroid  feeding  on  protein  and  fat 
metabolism.  B.  Kommerell  (Biochem.  Z.,  1929, 
208,  112— 126).— Two  fasting  experiments  were 

carried  out  on  a  dog  at  an  interval  of  5  weeks ;  during 
the  second  experiment  5  g.  of  thyroid-gland  powder 
were  administered  daily.  Thyroid  produced  a  30*5% 
increase  in  the  basal  metabolism;  this  was  covered 
by  an  increase  in  protein  combustion  of  31-3%  and  in 
fat  combustion  of  68*7%.  Feeding  of  thyroid  during 
fasting  about  doubles  the  nitrogen  excretion.  Certain 
improvements  in  the  technique  of  the  Haldane 
method  of  gas  analysis  are  described. 

J.  H.  Birkinshaw. 

Specific  dynamic  action  of  meat  on  animals 
receiving  thyroid  gland.  F.  Meyer  (Biochem.  Z., 
1929,  208,  1 27 — 150). — Thyroid  preparation  admini¬ 
stered  to  dogs  considerably  lowers  the  specific  dynamic 
action  of  a  protein  diet;  the  oxidation  curve  rises 
more  sharply  but  the  level  is  much  lower  than  normal. 
The  view  is  held  that  the  specific  dynamic  calories  are 
placed  at  the  service  of  the  increased  metabolism  due 
to  thyroid.  The  specific  dynamic  action  is  evidence 
of  a  chemical  change  involving  loss  of  energy  in  the 
food  materials.  J.  H.  Birkinshaw, 

Role  of  the  iodo-components  in  the  thyroxine 
molecule.  B.  Zavadovskx,  N,  Raspopova,  T, 
Rolitsch,  and  E.  Umanqva-Zavadovskaja  (Z.  ges. 
exp.  Med.,  1928,  61,  526 — 538 ;  Chem.  Zentr.,  1928, 
ii,  2662).— Metamorphosis  of  axolotls  is  brought  about 
by  iodine,  which  is  one  eightieth  as  effective  as 
thyroxine.  Di-iodofcyrosine  had  an  even  smaller 
effect,  and  is  probably  not  an  intermediate  product 
in  the  formation  of  thyroxine  from  iodine  and  tyrosine. 

A.  A.  Eldridge. 

Antimony  trichloride  reaction  of  fish  oils. 
BL  von  Euler,  M.  Rydbom,  and  BL  Hellstrom 
(Biochem.  Z,,  1929,  208,  73 — 78). — The  vitamin-M 
content  as  measured  by  the  antimony  trichloride 
reaction  of  a  96%  alcohol  extract  of  cod-liver  oil 
after  removal  of  the  alcohol  is  greater  than  that  of  the 
extracted  oil.  The  difference  between  the  two  is 
more  marked  at  the  second  extraction  of  the  same  oil. 
The  extract,  treated  with  antimony  trichloride,  gives 
an  absorption  band  at  322 — 317  maximum  320 

J.  H.  Birkinshaw. 

Oryzatoxin  theory.  M.  Miura  (Bull.  Inst.  Phys. 
Chem,  Res,,  1929,  8,  311 — 318).— Using  nervous 
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symptoms,  particularly  the  convulsions  and  the  rapid 
fall  of  body  temperature,  as  a  criterion  of  the  onset  of 
polyneuritis,  and  the  effect  of  subsequent  vitamin -5 
administration  as  a  check,  a  large  number  of  dietetic 
experiments  have  been  carried  out  on  pigeons,  Uro* 
loncha  domcMica,  and  albino-rats.  Typical  poly¬ 
neuritis  can  be  caused  by  a  diet  of  alcohol-extracted 
polished  rice  or  alcohol-extracted  potato-starch,  and 
can  be  cured  or  prevented  by  administration  of 
vitamin-  5.  With  Simonnet’s  diet  pigeons  suffered 
from  convulsions,  the  onset  of  which  was  remark¬ 
ably  delayed  in  some  cases,  and  death  from  marasmus 
was  occasioned  by  removal  of  fats  and  alcohol-soluble 
matter  from  the  diet ;  the  incubation  period  of 
polyneuritis  in  U.  domestica  was  similarly  affected. 
Although  the  addition  of  a  very  minute  amount  of 
vitamin-5,  vitamin-A,  irradiated  or  non -irradiated 
ergosterol  in  a  vitamin-B-free  diet,  did  not  affect  the 
onset  of  polyneuritis,  the  possible  presence  of  some 
specific  non- toxic  substance  (or  substances),  in 
alcoholic  extract  of  polished  rice,  which  increases  the 
requirement  of  vitamin -5,  is  admitted.  The  alcoholic 
extract  of  polished  rice  shows  slight  protein  reactions, 
and  contains  a  little  vitamin-5  and  a  large  amount  of 
fats ;  potato -starch  extract  contains  much  less 
vitamin-5.  These  results  are  not  in  agreement  with 
those  of  Teruuchi  on  chickens,  and  the  existence 
of  oryzatoxin  in  alcoholic  extract  of  polished  rice 
is  considered  unproved.  An  excessive  dosage  of 
irradiated  ergosterol  is  poisonous  for  U.  domestica. 

C.  W.  Shoppee. 

Purification  of  the  antineuritic  water-soluble 
vitamin-5  by  fractional  precipitation,  A.  de 
Cugxac  (Bull.  Soc.  Chim.  biol.,  1929, 11, 443 — 465). — 
The  vitamin-5  concentrates  obtained  by  the  method 
of  Seidell  (A.,  1926,  644)  from  brewer’s  yeast  after 
absorption  on  fuller’s  earth  with  subsequent  liberation 
by  sodium  hydroxide  and  immediate  neutralisation 
with  dilute  sulphuric  or  acetic  acids  were  used . 
Assay  of  vitamin -5  content  was  carried  out.  on  pigeons 
as  described  by  Seidell.  Aqueous  solutions  of 
vitamin-5,  both  “  acetate  ”  and  "  sulphate  ”  con¬ 
centrates,  were  precipitated  successively  with  70%, 
80%,  87%  alcohol  and  with  acetone.  In  every 
experiment  the  activities  of  the  precipitates,  which 
contained  decreasing  amounts  of  inorganic  substances, 
were  approximately  equal  to  that  of  the  original 
product,  whereas  the  residue  obtained  on  removal  of 
the  solvents  had  lost  the  greater  portion  of  its  activity. 
Acetic  acid  solutions  of  the  “  sulphate  ”  concentrates 
on  successive  treatment  with  acetic  acid  and  ether 
gave  precipitates  the  activities  of  which  equalled  that 
of  the  original,  but  the  residue,  contrary  to  the  find¬ 
ings  of  Levine.  McCollum,  and  Simmonds  (A.,  1922,  i, 
975),  showed  no  activity.  Anhydrous  or  aqueous 
ethyl  acetate  did  not  dissolve  the  active  constituent 
of  the  vitamin-5  concentrates,  but  they  dissolved  in 
the  cold  in  pure  formic  acid,  and  less  readily  in  dilute 
formic  acid.  Treatment  of  the  formic  acid  solution 
successively  with  acetone  and  ether  yielded  a  white 
and  a  brown  precipitate  of  almost  equal  activity ;  the 
residue  contained  none  of  the  active  principle. 

C.  C.  N.  Vass. 

Water-soluble  vitamins  and  their  relation  to 
each  other.  W.  Kollath  (Arch.  exp.  Path.  Pharm., 


1929,  142,  86 — 110). — Rats  fed  on  a  diet  deficient  in 
the  vita  mins -5  die  of  symptoms  which  are  character¬ 
istic  of  the  absence  of  both  the  pellagra -preventive 
and  the  anti-beriberi  factors,  whereas  when  alkaline 
hsematin  is  added  to  the  diet  in  sufficient  quantities 
the  symptoms  are  those  of  beriberi  only.  It  therefore 
appears  that  alkaline  haem  at  in  can  function  as  the 
pellagra -preventive  factor.  W.  O.  Ivermack, 

Sparing  action  of  fat  on  the  antineuritic  vit¬ 
amin.  H.  M.  Evans  and  S.  Lefkoysky  (Science, 
1928,  68,  298). — The  presence  of  fat  appears  to  favour 
the  action  of  the  antineuritic  vitamin. 

L.  S.  Theobald. 

Vitamin  requirements  of  nursing  young.  VI. 
Anhydraemia  of  rats  suffering  from  deficiency 
of  vitamin-5.  B.  Sure,  M.  0.  Kik,  and  D.  J. 
Walker  (J.  Biol,  Chem.,  1929,  82  ,  287 — 306).— A 
marked  concentration  of  the  blood  was  observed  in 
nursling  rats  the  mothers  of  which  were  kept  on  a  diet 
deficient  in  the  vitamin-5  complex. 

C.  R.  Harinctox. 

Effect  of  vitamin  deficiencies  on  carbohydrate 
metabolism.  I.  Hypoglycsemia  associated  with 
anliydraemia  in  young  rats  suffering  from  de¬ 
ficiency  of  vitamin- 5.  B.  Sure  and  M.  E.  Smith 
(J.  Biol.  Chem.,  1929,  82 ;  307— 315).— Coincidently 
with  the  anhydrsemia  already  described  (cf.  preceding 
abstract)  young  rats  suffering  from  vitamin-5 
deficiency  develop  marked  hypoglycsemia ;  both 
conditions  are  immediately  relieved  by  administration 
of  vitamin-5.  *  C.  R.  Harisgtox. 

Nutrition.  IX.  Comparative  vitamin-H 
values  of  pulses  and  nuts.  R.  H.  A.  Plbimeb, 

W.  H.  Raymond,  and  J,  Lowndes  (Biochem.  L  1929r 
23,  546 — 557). — Taking  the  vitamin-5  value  of  dried 
yeast  to  be  100,  the  following  are  the  relative  activities : 
split  peas  13,  whole  dried  green  peas  13.  lentils  13. 
haricot  beans  10,  so\Ta  beans  13,  peanuts  20.  ground 
almonds  10,  whole  almonds  10,  hazel  nuts  20,  dried 
chestnuts  10,  coconut  0,  green  coffee  less  than  13, 
roasted  coffee  0.  The  tests  were  carried  out  on 
pigeons.  More  vitamin  is  required  for  hatching  and 
rearing  of  young  pigeons  than  for  maintenance. 

S.  S.  ZlLVA. 

Assay  of  the  antineuritic  vitamin-Bj  in  which 
the  growth  of  young  rats  is  used  as  a  criterion. 
H.  Chick  and  M.  H.  Roscoe  (Biochem.  J.,  1929, 23, 
498 — 503). — The  unit  is  the  minimum  dose  necessary 
to  restore  normal  growth  when  growth  has  failed  m  a 
diet  deficient  only"  in  this  vitamin,  Vitamin-#* 
supplied  in  the  basal  diet  in  the  form  of  fresh  egg- 
white  or  of  yeast  autoclaved  at  120°  for  5  hrs. 
Although  by'  using  autoclaved  yeast  there  is  a  ns* 
of  traces  of  vitamin-51  escaping  destruction,  it 
preferable  to  egg-white,  because  when  the  latter  is 
used  normal  growth  is  frequently  maintained  for  only 
a  few  weeks  after  weaning ;  after  this  period  growth  is 
subnormal.  This  is  possibly  due  to  the  absence  oi  & 
third  hypothetical  dietary  factor  in  the  vitamin- 
complex.  S.  S.  Zilia. 

Attempt  to  separate  vitamin-52  from  vitamin- 
in  yeast  and  a  comparison  of  its  properties 
with  those  of  the  antineuritic  vitamm-Br 
Chick  and  M.  H.  Roscoe  (Biochem.  J.,  1929, 
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504 — 513). — About  one  hall  to  three  quartern  of  the 
vitamirvi»2  present  in  the  original  yeast  is  carried 
down  in  the  precipitation  with  lead  acetate  at  pH  4*7 
in  Peter's  scheme  of  fractionation  (Kinnersley  and 
Peters,  A,,  1925,  i,  1516;  A.,  1927,  904).  The 
vitamin-R2  can  he  recovered  from  the  lead  fraction 
(maintenance  dose=0*03  g-,  equivalent  to  0*5  g.  of  the 
original  yeast).  This  preparation  contains  more  or 
less  vitamin-1^  depending  on  the  reaction  at  which 
precipitation  took  place  and  probably  on  the  amount 
contained  in  the  original  yeast.  Vitarai n-B2  is 
insoluble  and  vita rrrin-Bj  m  soluble  in  92  wt.-% 
alcohol.  Concentrated  alcohol  destroys  vifcamin-B2  in 
the  process  of  fractionation.  Both  vitamins  dialyse 
freely  through  cellophan.  Ultra-violet  light  exerts 
a  destructive  action  on  both  vitamins,  vitamin-B2 
being  destroyed  at  a  quicker  rate  than  vitam  in-Bj 
(cl.  Hogan  and  Hunter,  A.,  1928,  1059). 

S.  S,  ZrLVA. 

Distribution  of  vitamin-B2  in  certain  foods. 
W.  R.  Aykroyd  and  M.  H.  Roscoe  (Biochem.  J., 
1929, 23,  483—497),’ — The  vitam in -2?*  value  of  wheat 
and  maize  is  poor,  that  of  maize  being  on  the  whole 
lower.  The  vitamin  content  of  germ  and  bran  of 
wheat  is  about  equal  and  is  lower  than  that  of  the 
endosperm .  In  maize  the  germ  is  not  so  rich  a  source, 
but  whole  maize  is  better  than  maize  endosperm. 
Dried  peas  have  a  low  vitam m-Bt  content,  whilst 
dried  ox  liver,  yeast,  and  fresh  whole  milk  are  excellent 
sources  of  this  vitamin.  Dried  meat  and  egg  yolk  are 
sot  as  good  as  the  preceding  substances,  but  are 
richer  than  cereals.  The  distribution  of  vitam  in  -B*, 
Ooldbergeris  P.P.”  factor,  and  the  factor  preventing 
black-tongue  in  dogs  is  identical.  Chick  and  Roseoe’s 
method  (A.,  1928,  800)  was  employed  for  determining 
ritamin-B,.  ~  S.  S.  Zilva. 

Effect  on  vitaxnin-2?.,  of  treatment  with  nitrous 
acid,  H.  Chick  (Biocfiem.  J.}  1929,  23,  514 — 516). 
-Levene’s  observation  (A.,  1928,  1405)  that  the 
activity  of  vitam  in-B*  is  destroyed  by  the  action  of 
Arons  acid  is  not  confirmed.  S.  S.  Zilva. 

Antirachitic  potency  of  biosterin.  S.  Hamano 
Bill.  Inst.  Phys.  Chem.  Res.,  1929,  8,  293—296).— 
Albino -rats  were  made  to  suffer  from  rickets  after 
bring  been  fed  on  Steenboek’s  diet  Xo,  2965  for 
M  weeks.  The  regular  daily  dose,  0T,  0#05,  0*01, 
MOl  mg.,  respectively,  of  biosterin  dissolved  in  linseed 
given  to  each  rat  per  os  for  3  weeks,  and  then 

t  animals  were  examined  by  radiograph .  Six 
^  of  observations  on  88  rats  showed  that  a  daily 
of  0*01 — 0*05  mg.  of  biosterin  w*as  necessary  to 
F^rface  healing  or  curative  effects. 

C,  W.  Shoffee. 

Effects  [on  animals]  of  large  doses  of  irradiated 
ftgosterol.  J.  C.  Hoyle  and  H.  Bucxland  (Bio- 
cflem.  J.}  1929,  23,  558 — 565). — The  incorporation 
01 1%  of  ergosterol,  irradiated  in  oil,  in  the  diet  had 
no  kthal  effect  on  rats  subsisting  on  this  diet  for  a 
Period  of  more  than  50  days.  There  was  a  persistent 
or  barked  loss  in  freight  and  urinary  calculi  were 
found  post  mortem*  There  was  also  persistent  diuresis 
Without  any  increase  in  the  total  phosphate  and 
mloride  passed  per  day  and  without  any  significant 
change  in  the  reaction  of  the  urine.  This  confirms 


Dixon  and  Hoyle's  previous  observations  (ef.  Brit. 
Med.  J.,  1928,  if,  832).  S.  S.  Zilva. 

Growth  of  rats  on  fat-free  diets,  A.  J.  McAhis, 
W.  E,  Anderson,  and  L,  B,  Mendel  (J.  Biol.  Chem., 
1929,  82,  247 — 262). — Good,  but  not  optimal,  growth 
was  obtained  in  rats  kept  on  a  diet  freed  as  far  as 
possible  from  fat ;  addition  of  a  small  amount  of  fat 
produced  a  definite  improvement,  but  it  is  not  certain 
whether  this  was  due  to  the  fat  as  such  or  to  the 
vitamins  associated  with  it.  C.  R.  Harington, 

Deficiency  disease  due  to  exclusion  of  fat  from 
the  diet.  G.  O.  B tor  and  M.  M.  Burr  (J,  Biol. 
Chem.,  1929,  82,  345 — 367). — Rats  kept  on  a  diet 
almost  completely  free  from  fat,  but  containing  all 
vitamins  except  vitam  in- j®,  developed  a  deficiency 
disease  chiefly  characterised  by  caudal  necrosis  but 
involving  lesions  on  other  parts  of  the  body  also. 
The  condition  is  relieved  by  addition  of  2%  of  fatty 
acids  to  the  diet,  but  not  by  addition  of  glycerol  or 
of  the  unsaponifiable  fraction  from  cod- liver  oil. 

0.  R.  Harington. 

A.  Relation  between  maximum  rate  of  photo¬ 
synthesis  and  concentration  of  chlorophyll. 
B.  Photosynthesis  as  a  function  of  light  intensity 
and  of  temperature  with  different  concentrations 
of  chlorophyll.  R.  Emerson  (J.  Gen.  Physiol., 
1929,  12,  609—622,  623— 639).— (A)  By  growing 
Chloretta  vulgaris  in  media  containing  various  quan¬ 
tities  of  ferric  sulphate,  cells  were  obtained  differing 
in  the  content  of  chlorophyll  per  unit  volume  of  cell 
The  maximum  rate  of  photosynthesis  with  suspen¬ 
sions  of  such  cells  is  a  smooth  function  of  the  chloro¬ 
phyll  content  provided  uniform  conditions  are  ob¬ 
served  . '  (B)  The  depressing  effect  of  hydrogen  cyanide 
on  the  rate  of  photosynthesis  Increases  as  the  chloro¬ 
phyll  content  of  the  cells  decreases,  but  the  effect  of 
temperature  on  the  reaction  and  also  the  light 
intensity  at  which  the  maximum  rate  is  attained  are 
independent  of  the  chlorophyll  content, 

W.  0.  Kermack. 

Energetic  metabolism  of  germination  {Hel- 
ianthus  annuus),  Z,  Krasinska  (Acta  Biol.  Exp., 
Warsaw",  1929,  3,  101 — 141). — Sunflower  seeds  ger¬ 
minating  in  the  dark  at  25°  lose  during  the  first  6 
days  0  362  g.  of  fat  per  g.  of  dry  substance,  the 
original  fat  content  being  58*2%.  Over  the  same 
period  the  heat  of  combustion  of  1  g.  of  dry  substance 
falls  from  7330  to  5275  g.-eal.,  corresponding  with  a 
loss  of  60%  of  the  calorific  value  of  the  fats  utilised. 
The  respiratory  quotient  is  0*523,  pointing  to  the 
retention  of  the  greater  part  of  the  oxygen  by 
the  organism.  93%  of  the  energy  requirements  of  the 
processes  of  germination  are  covered  by  fats,  and  the 
remainder  by  proteins  and  carbohydrates.  About 
44%  of  the  fats  undergoes  complete  combustion,  56% 
being  converted  into  carbohydrates,  whence  it  follows 
that  23%  of  the  energy  supplied  by  fats  is  due  to 
the  latter  reaction  and  77%  to  the  former.  Respir¬ 
ation  attains  a  maximum  on  the  fourth  day  of  ger¬ 
mination,  by  which  day  the  value  of  the  respiratory 
quotient  has  fallen  from  0*928  to  0*488,  to  rise  again 
to  0*644  on  the  seventh  day.  R.  Tjruszkowski. 

Variations  in  the  intensity  of  respiration  and 
fermentation  in  the  tissues  of  peas.  L.  Genevgis 
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(Corapt.  rend.,  1929, 1885  1338— 1340). —Sterile  anae¬ 
robic  soaking  of  peas  increased  their  power  to  fer¬ 
ment;  this  was  reduced  by  mincing  the  material. 
On  the  other  hand,  mincing  increased  the  respiration, 
which  could  be  inhibited  with  potassium  cyanide, 
without  effect  on  the  fermentation.  E.  Boyland. 

Respiration  and  geotropism  in  Yicia  faba.  I. 
A.  E.  Navez  (J.  Gen.  Physiol.,  1929, 12,  641 — 667), — 
The  rate  of  excretion  of  carbon  dioxide  by  a  single 
seedling  of  Vida  faba  (brown  Windsor  bean)  is  con¬ 
stant  over  a  considerable  range  of  time  provided  the 
temperature  and  other  conditions  remain  uniform. 
When  the  seedling  is  rotated  so  as  to  excite  the 
geotropic  response  an  increase  in  the  rate  of  excretion 
of  carbon  dioxide  occurs  which  is  a  measure  of  the 
geotropic  activity.  Observations  have  been  made  on 
the  basic  rate  of  respiration  as  well  as  on  the  geotropic 
response  at  various  temperatures. 

W.  0.  Kermack. 

Changes  in  chemical  composition  of  pears 
stored  at  different  temperatures  (with  special 
reference  to  pectic  changes).  A.  M.  Emmett  (Ann. 
Bot.,  1929,  43,  269 — 307). — Determinations  of  total 
pectic  substances,  and  acidity,  viscosity,  and  pectic 
substances  of  the  juice  of  Conference  pears  were 
made  on  pears  stored  at  12°  and  1°.  In  a  further 
series  of  experiments  at  4°,  5°,  and  1°  the  same 
determinations  were  made  together  with  the  following 
determinations  :  (a)  hardness  of  fruit,  (6)  dry  weight, 
(c)  residue  after  alcoholic  extraction,  (d)  total  sugars, 
(e)  reducing  sugars,  (/)  acidity,  and  (g)  specific  gravity 
of  juice. 

Carre's  method  of  determination  of  pectic  com¬ 
pounds  was  used,  whilst  the  pectin  plus  protopectin 
were  determined  by  the  calcium  pectatc  method  after 
extraction  of  the  pulp  with  N /75-hydroehloric  acid. 
It  was  found  necessary,  for  the  determination  of 
soluble  pectin,  to  centrifuge  the  extracts,  as  otherwise 
results  nearly  100%  too  high  were  obtained.  Pectin 
of  the  juice  was  determined  as  calcium  peetate,  and 
its  viscosity  was  measured  by  the  Ostwald  method 
at  25°.  The  alcohol-insoluble  residue  was  determined 
by  extraction  with  95%  alcohol.  Archbold’s  method 
of  determination  of  the  dry  weight  ”  of  the  juice 
was  employed  for  the  later  determinations  and  was 
more  accurate  than  the  high  temperature  method 
originally  employed.  Determinations  of  sugars  were 
carried  out  by  Evans'  methods  and  of  the  acidity  by 
titration  with  iV/lO-sodium  hydroxide,  using  phenol - 
phthalein  as  indicator.  Errors  of  sampling  were 
estimated  on  the  individual  pears  and,  except  in  the 
case  of  the  acidity,  errors  of  weight  were  found  to  be 
not  more  than  2%.  The  changes  occurring  during 
storage  were  determined,  the  loss  of  weight  being 
due  almost  entirely  to  transpiration. 

Whereas  fruit  stored  at  5°  ripened  in  3  weeks, 
that  stored  at  1°  showed  only  slight  signs  of  ripening 
in  6  months  as  determined  by  penetration  of  the  skin 
by  methylene-blue.  The  different  rates  of  ripening 
at  different  temperatures  were  accompanied  by  differ¬ 
ences  in  the  rate  of  change  in  pectic  content ;  in 
nearly  all  cases,  however,  the  protopectin  was  con¬ 
verted  into  soluble  pectin  according  to  the  exponential 
law,  and  the  rate  of  decomposition  of  the  soluble 


pectin  after  the  period  of  full  ripeness  followed  the 
same  law.  During  the  early  stages  of  ripening,  the 
viscosity  increased  according  to  the  amount  of  soluble 
pectin  present,  but  later  decreased  more  rapidly  than 
the  soluble  pectin  disappeared,  possibly  owing  to 
demethoxylation  of  the  pectin.  Evidence  was  ob¬ 
tained  showing  that  the  <f  hardness  ”  depended  on 
the  amount  of  soluble  pectin  present. 

The  inversion  of  sucrose  took  place  at  a  greater 
rate  than  the  utilisation  of  sugars  in  respiration. 
Unsound  pears  appeared  to  have  a  smaller  content 
of  all  constituents  except  acid  and  reducing  sugars 
than  sound  pears.  In  pears  and  apples  of  low  acidity 
the  pectic  changes  are  considered  to  be  controlled 
mainly  by  the  enzymes  present. 

P.  G.  Marshall. 

Transport  of  nitrogenous  substances  in  the 
cotton  plant.  I.  Downward  transport  of  nitro¬ 
gen  in  the  stem.  E.  J.  Haskell  and  T.  G.  Mason 
(Ann.  Bot.,  1929,  43,  205 — 231). — A  preliminary 
examination  of  the  variations  in  total  nitrogen  con¬ 
tent  of  the  tissues  of  the  cotton  plant  is  undertaken 
using  the  salicylic-thiosulphate  method  of  determin¬ 
ation  as  modified  by  Ranker  (Ann.  Miss.  Bot.  Card., 
1925,  12,  367 — 380).  The  diurnal  variations  in  total 
nitrogen  of  leaf  and  bark  are  determined,  the  results 
being  expressed  in  most  cases  as  g.  of  nitrogen  per 
100  g.  residual  dry  weight  (dry  weight  less  total 
carbohydrates).  In  the  case  of  the  leaf  there  is  a 
fall  in  total  nitrogen  during  the  night,  organic  nitrogen 
being  presumably  drawn  from  it  during  that  period. 
The  deviation  (expressed  as  a  percentage  of  the  mean) 
is  about  3*9%.  In  the  case  of  the  bark  there  is  no 
evidence  of  any  real  change  of  nitrogen  content 

The  effect  of  ringing  the  stem  is  to  cause  accumul¬ 
ation  of  nitrogen  in  the  wood  and  bark  above  the 
ring.  The  transport  of  nitrates  to  the  leaves  is  not 
obstructed,  thus  showing  that  they  travel  by  vav  of 
the  wood  and  not  the  bark.  Separation  of  the  bark 
and  wood  produces  no  variation  in  the  mean  nitrogen 
content  of  the  bark,  thus  showing  that  contact 
between  wood  and  bark  is  unnecessary  for  normal 
transport  of  organic  nitrogen  from  leaf  to  root. 

The  effect  of  a  constriction  (produced  by  partial 
removal  of  the  bark)  is  to  reduce  the  rate  of  transport, 
although  not  in  proportion  to  the  cross-sectional  area- 
The  increase  in  rate  per  unit  area  is  not  as  great  as 
in  the  transport  of  carbohydrate,  a  fact  which  suggests 
variable  divisibility  of  the  nitrogen  compounds.  -die 
deviation  for  nitrogen  is  36%  of  the  mean  rate  ot 
transport,  compared  with  71%  for  carbohydrate. 
The  bark  and  wood  contain  approximately  equal 
amounts  of  nitrogen,  but  the  wood  is  more  sensitive 
to  changes  than  the  bark  (average  change  is  8-48  o 
of  the  mean  content  for  the  wood  and  only  4-74%  f°r 
the  bark). 

The  rate  of  transport  of  organic  nitrogen  compounc  s 
downwards  is  greatly  in  excess  of  that  due  to  diffusion- 

P.  G.  Marshall. 

Influence  of  a  complete  [inorganic]  fertiliser 
on  the  osmotic  pressure  in  cultivated  plants- 
Special  action  of  potassium  fertilisers. 

Blanchard  and  J.  Ohaussin  (Compt.  rend., 

188,  1515 — 1517). — The  effect  of.a  complete  inorganic 
fertiliser  on  growing  oats  and  beetroot,  and  oi  a 
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potassium  fertiliser  on  wheat,  has  been  investigated 
by  methods  similar  to  those  used  for  wheat  (A., 
1925,  i,  623)  grown  in  the  same  plot.  The  results 
are  similar  to  those  previously  obtained,  the  extracts 
of  the  various  portions  of  the  fertilised  plant  having 
a  larger  proportion  of  ash  of  smaller  mean  mol,  wt. 
than  those  of  the  unfertilised  plant.  The  results 
support  the  earlier  conclusion  that  the  increase  in 
growth  promoted  by  the  fertiliser  coincides  with  an 
increased  internal  osmotic  pressure  in  the  plant,  this 
effect  being  due  largely  to  the  potassium  salts  in  the 
fertiliser.  J.  W.  Baker. 

Effects  on  Pismn  sativum  of  a  lack  of  calcium 
in  the  nutrient  solution.  D.  Day  (Science,  1928, 
68.  426 — 427). — Plants  deprived  of  calcium  show  less 
growth,  chlorotic  lower  leaves,  and  tough  curled 
upper  leaves ;  death  occurs  in  9 — 10  weeks.  The 
anatomical  structures  of  stem  and  root  remain  prac¬ 
tically  constant  except  for  a  change  in  elongation. 
Rapid  recovery  to  normal  accompanies  the  addition 
of  calcium  after  5  weeks*  growth.  Calcium  stored  in 
seed  is  used  for  early  growth,  L,  S.  Theobald. 

Titanium  in  phanerogamic  plants,  G.  Bee- 
trakd  and  0.  Voronca-Spirt  (Compt,  rend,,  1929, 
188, 1199—1202).— The  titanium  content  of  a  variety 
of  phanerogamic  plants,  mostly  foodstuffs,  has  been 
determined  after  careful  removal  of  dust.  All  the 
plants  examined  have  been  found  to  contain  titanium 
up  to  a  maximum  of  6  mg.  per  kg.  of  fresh  material. 
As  in  the  ease  of  zinc  (this  vol.,  362),  the  amount  of 
titanium  increases,  in  general,  with  the  chlorophyll 
content  of"  the  part  examined.  Grains  of  cereals 
contain  0*7 — 1*5  mg.  per  kg.,  almost  entirely  in.  the 
husks,  whilst  leguminous  seeds  contain  about  3  mg. 
per  kg.  Reserve  material  such  as  the  flesh  of  fruits 
md  potato  tubers  is  poor  in  titanium.  The  aerial 
portions  of  flowering  annuals  contain,  about  1  mg, 
per  kg.  R.  K.  Callow. 

Tobacco.  I.  Water  in  tobacco-  N.  J-  Gav- 
slov  and  R,  B.  Evslina  (Biochem.  Z.,  1929,  208, 
19—90). — Water  in  tobacco  was  determined  by  various 
methods.  The  methods  of  Marcusson  (distillation  in 
toluene)  and  of  Tausz  and  Rumrn  (distillation  in 
Wraehloroethane)  gave  concordant  results  somewhat 
Wer  than  the  figure  obtained  by  drying  at  95°. 
%ing  in  a  current  of  dry  air  at  the  ordinary  temper- 
Hire  gave  results  about  30%  lower.  It  is  suggested 
tat,  this  method  gives  the  true  “  hygroscopic  water/* 
rest  is  chemically  bound.  Zerevitinov?s  method 
N  only  a  small  fraction  of  the  “  hygroscopic 

J.  H.  BlRKINSHAW. 

Effects  of  the  absence  of  boron  and  of  some 
%r  essential  elements  on  the  cell  and  tissue 
structure  of  the  root  tips  of  Pi  sum  sativum . 
**■  L.  Sommer  and  H.  Sorokin  (Plant  Physiol,,  1928, 

•  237—254). — Experiments  with  culture  solutions 
staining  or  lacking  boron,  magnesium,  sulphur, 
manganese,  potassium,  nitrogen,  iron,  phosphorus, 
airi  calcium  are  described. 

Chemical  Abstracts, 

Effect  of  boron  deficiency  on  the  growth  of 
tobacco  plants  in  aerated  and  unaerated  solu- 
Uons-  J-  E.  McMustbey  (J.  Agric.  Res.,  1929,  38, 


371 — 380). — Tobacco  plants  do  not  develop  to  maturity 
in  the  usual  nutrients  in  the  absence  of  boron. 
Addition  of  0*5  part  per  million  of  boron  to  the 
culture  solutions  is  sufficient  to  produce  normal 
growth.  In  the  absence  of  boron  the  growth  of  the 
stem  is  restricted  and  there  is  a  well-marked  injury 
to  the  bases  of  the  young  leaves  forming  the  terminal 
bud.  The  improved  root  development  and  subse¬ 
quent  top  growth  du©  to  aeration  of  the  culture 
solution  is  not  merely  the  result  of  mechanical  mixing 
of  the  nutrient.  A,  G.  Pollard, 

Seeds  of  Euphorbia  Para  Iks  s\  L.  P.  Gillot  (Bull. 
Sci.  pharmaeol.,  1928,  35,  561 — 564;  Chem.  Zentr., 
1920,  i,  402). — The  seeds  contained  :  water  7*08,  fat 
38*05,  protein  22*43,  sugar  2*58,  mineral  substances 
5*39,  cellulose  2447%.  The  oil.  showed  an  absorption 
band  at  675  \m,  complete  absorption  below  520  uu; 
a  +4°  30',  0*9368,  n™  14819,  nu  1*4845;  Grismer 

value  62°,  f.  p.  —25°;  Chemical  constants  of  the  oil 
are  recorded.  A.  A.  Eldridge. 

Water-soluble  phosphatide  and  the  Nadi 
oxidase  reactions.  M.  Gutstein  (Biochem.  Z., 
1929,  207,  177— 185).— The  water-soluble  iron-free 
phosphatide  prepared  from  peas  and  from  yeast 
according  to  the  method  of  Grainier  (of.  Grafe  and 
Magistris,  A.,  1926,  1280)  in  amounts  as  small  as 
0*00004  g.  gives  a  positive  oxidase  reaction  in  vitro 
and  also  reduces  dyes  and  permanganate,  being,  in 
these  respects,  twenty  times  as  active  as  an  equal 
weight  of  yeast.  The  oxidase  action,  which  is 
entirely  specific,  is  not  inhibited  by  heat  or  by 
cyanide.  W.  McCartney. 

Composition  of  spinach  fat.  J.  H,  Speer,  E.  0. 
Wise,  and  M.  C.  Hart.  Unsaponifiable  fraction 
of  spinach  fat,  E.  W.  Heyl,  E.  C.  Wise,  and  J.  BL 
Speer  (J.  Biol  Chem,,  1929,  82,  105—110,  111—116). 

■ — Prom  68  kg.  of  spinach  there  were  obtained  550  g. 
of  fatty  acids  of  which  47%  were  present  in  the  form, 
of  neutral  fat.  The  solid  acids,  forming  a  small 
proportion  of  the  total,  consisted  of  palmitic  and 
stearic  acids  with  a  small,  amount  of  cerotic  acid. 
The  liquid  fraction  contained  12*7%  of  linolenic,  34*7% 
of  linoleic,  and  26*3%  of  oleic  acids;  volatile  acids 
were  practically  absent.  The  unsaponifiable  fraction 
of  the  spinach  fat  yielded  a  hydrocarbon,  G2aH49,  m  .  p. 
67*5 — 68*5°,  a  sterol,  02?H460,H20?  m,  p.  165 — 167*, 
[«]t>  +1*7°  in  chloroform,  two  alcohols ,  (a)  C22H460, 
m.  p,  76 — 77°,  (5)  m,  p.  87 — 88*,  and  an 

unsaturated  compound ,  C27HS40,  b.  p.  172—188% 
0*85  mm.,  which  gave  a  dibromide. 

C.  R.  Harington. 

Seed  fats  of  the  UmbeHiferae*  II.  Seed  fats 
of  some  cultivated  species.  B.  C.  Christian  and 
T.  P.  Hilbitch  (Biochem.  J.,  1929,  23,  327—338; 
ef.  A.,  1928,  560,  1059). — The  seeds  of  fennel  (Foeni- 
culum  capiUaceum ,  Gilib.),  carrot  (Daucus  Carota , 
Linn.),  coriander  (Conundrum  sativum,  Linn.),  celery 
(Apmm  graveolem,  Linn.),  parsnip  (Pastinaca  saliva, 
Linn.),  chervil  (Chaerophyllum  sativum,  Gartn,),  and 
caraway  (Carum  Garvi ,  Linn.)  have  been  examined 
and  it  has  been  found  that  A6'7~octadecenoie  (petro- 
selic)  acid  is  present  in  quantity  in  all  cases.  The 
other  components  of  the  mixed  fatty  acids  are 
palmitic  acid  in  small  quantity  (1 — 8%)  together 
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with  A9;10-octadecenoic  (oleic)  acid  and  linoleic  acid 
in  somewhat  varying  proportions.  The  fatty  oils  are 
accompanied  in  all  cases  by  considerable  amounts  of 
unsaponifiablo  and  resinous  matter.  S,  S,  Zilva. 

Sterols  from  vegetables.  M.  SuMr  (Bull.  Inst, 
Pliys.  Chem.  Res.,  1029,  8.  228 — 233) , — Sitosterol 
has  been  isolated  from  Entcronmrpha  cmtprcsm, 
Cytophylhis  fusiform**  Harr.,  Digenea  simph\x\  0,» 
Osmund  a  regal  is,  L,,  spores  of  Lycopodium  damtunu 
pollen  of  Tt/pha  japonica,  Miq,,  seeds  of  Gmglo 
bilaba*  L„  and  oil  of  rice-bran.  Stigmasterol  was 
not  obtained  in  any  case.  The  unerystallisable  por¬ 
tion  of  the  un saponifiable  matter  from  the  first  three, 
after  precipitation  with  digitonin,  has  antirachitic 
properties.  H,  Burton. 

Pine-wood  lignin,  E.  Hag  glued  and  H.  Urban 
(Biochem.  Z.,  1929,  207,  1 — 7), — Lignins  obtained 
from  resin -free  pine  wood  by  the  action,  for  a  short 
time,  of  hydrochloric  acid  still  contain  carbohydrates 
which  can  be  removed  without  damage  to  the  material 
by  boiling  for  1 — 2  days  with  4 — 5%  mineral  acid. 
Continued  hydrolysis  with  such  acid  and  with 
periodical  washing  out  of  the  lignin  produces  gradual 
rise  of  the  methoxyl  content  to  17%  without  important 
loss  of  material.  Simultaneously  the  amount  of 
formaldehyde  which  can  be  eliminated  by  the  Tollens 
method  falls  to  0*4%*  Lignosulphonic  acids,  accord¬ 
ing  to  the  method  of  preparation,  give,  in  the  Tollens 
distillations,  varying  amounts  of  substances  which 
condense  with  barbituric  acid.  In  these  distillations 
no  formaldehyde  is  eliminated  from  naplithylamine 
compounds,  from  lignin  produced  by  the  action  of 
amyl  or  propyl  alcohol  containing  0*4 — 0*5%  of 
hydrogen  chloride  on  wood  or  on  lignin  prepared 
by  the  hydrochloric  acid  method,  or  from  lignin 
derived  from  the  action  of  glacial  acetic  acid  con¬ 
taining  0*4%  of  hydrogen  chloride  on  lignin.  Piper - 
onylie  acid  yields  no  formaldehyde  when  treated 
with  amyl  alcohol  or  glacial  acetic  acid  under  the 
conditions  used  in  the  preparation  of  lignin.  Para¬ 
formaldehyde,  when  boiled  with  amyl  alcohol  and 
hydrogen  chloride  is  converted  into  diainylniet  hylal . 

W.  McCartney. 

Mature  of  the  sugars  in  liquorice  root  {Glycyr- 
rhiza  glabut),  A.  Giammona  (Annali  Chim*  Appl., 
1929,  19,  110 — 127).— Fresh  liquorice  root  contains 
1*38%  of  dextrose  and  3TS3%  of  sucrose,  the  same 
root,  air-dried  and  after  3  months,  containing  2*373% 
and  5*40%,  respectively,  of  these  sugars.  Thus,  the 
dextrose  of  the  fresh  root  is  co-existent  with  the 
sucrose,  which  does  not  undergo  scission  during  its 
natural  drying.  Possibly,  as  iu  the  barley  embryo, 
dextrose  is  converted  into  sucrose  by  enzyme  action. 

T.  JEL  Pojpe, 

Preparation  of  gentianose  from  gentian  root 
dried  in  the  air  without  fermentation.  M. 
Bbldel  and  M,  Desmarest  (J.  Pharm.  Chim*,  1929, 
[viii],  9.  465 — 479). — By  the  authors’  percolation 
process  (ef.  B.,  192S,  491)  95*95%  of  the  total  gen- 
tianose  is  extracted  by  90%  alcohol  and  36*5%  by 
95%  alcohol  from  air-dried  gentian  powder  containing 
24%  of  gentianose.  Cold  percolation  gives  super¬ 
saturated  solutions  from  which  the  gentianose  crystall¬ 
ises  on  keeping.  This  may  be  due  to  the  presence  of 


an  unstable  complex  in  the  root  which  is  more  soluble 
than  the  gentianose  and  on  decomposition  the  cen* 
tianose  crystal  Uses,  By  this  method  h  g.  of  pure 
gentianose  can  be  easily  extracted  from  100  g.  of 
dry  gentian  powder.  E,  H ,  Sharcles, 

Mature  of  the  carbohydrates  found  in  the 
Jerusalem  artichoke*  A,  0,  Thaysen,  W,  E, 
Bakes,  and  B,  M.  Green  (Biochem.  1929,  23, 
444—455). — Autumn-gathered  tubers  and  the  unripe 
pith  of  the  Jerusalem  artichoke  contain  considerable 
proportions  of  an  insoluble  non -fermentable  carbo¬ 
hydrate  apparently  identical  with  inulin.  This  carbo¬ 
hydrate  disappears  almost  completely  from  the  tubers 
towards  the  spring  with  the  formation  of  the  more 
soluble  carbohydrates  which  are  already  present  in 
the  autumn  tubers.  At  the  same  time  there  is  an 
increase  in  the  dextrorotatory  compounds,  part  of 
this  being  most  probably  due  to  the  formation  of 
sucrose.  Comparatively  mild  autoclaving  without 
acid  hydrolysis  renders  inulin  fermentable.  The 
observation  that  inulin  may  be  fermented  by  yeast 
when  present  in  a  solution  of  already  fermenting 
carbohydrates  has  been  continued.  8.  S.  Zilva. 

Sweetening1  components  of  astringent  "  ksM  ” 
(varieties  of  Disptjros  Kaki.  L,).  M,  Iwata  (Bull 
Inst,  Phys.  Chem,  Res.,  1929,  8,  220— 222),— rMIan- 
nitol  is  shown  to  bo  a  constituent  of  “  kaki/’  in 
addition  to  dextrose,  lawulose,  sucrose,  and  a  small 
amount  of  pentose.  H.  Burton. 

Carrageen  (Chrmulrus  Cri&pus).  17,  The 
hydrolysis  of  carrageen  mucilage.  P,  Haas  md 

B.  Russell- Wells  (Biochem.  J..  1929,  23.  4i>- 
429). — The  loss  of  gelatinising  power  resulting  hum 
mild  hydrolysis  of  carrageen  is  not  accompsnied  by 
production  of  free  sugars  although  reducing  properties 
are  developed.  The  products  of  hydrolysis  ceutam 
two  ethereal  sulphates.  One  of  these  is  retained  m 
dialysis  and  possesses  reducing  properties,  the  ether 
dialyses  and  does  not  reduce.  Alkaline  hydrolysis 
of  an  aqueous  extract  breaks  down  completely  the 
carbohydrate  complex.  Quantitative  separation  ot 
the  sulphate  could  not  be  effected  by  this 
Carrageen  mucilage  contains  dextrose, 

g,  g.  Zilva, 

Chemical  constitution  of  the  gums,  I-  ^  Mature 
of  gum  arable  and  the  biochemical  classification 
of  the  gums.  A.  G,  Xorman  (Biochem*  J  - 
23,  524 — 535). — The  acid  group  of  gum  arable  is 
the  “  uronic  ?f  type.  The  presence  of  galactose  a m 
ara binose  as  the  only  sugars  in  the  molecule  is  cor* 
firmed  and  analytical  figures  for  these  are  given  m 
the  untreated  gum  and  for  its  products  of  hyilrolyy-* 
Gum  arable  is  not  a  substance  of  definite  em 
formula.  It  is  most  probably  composed  of  a  nncx^- -• 
acid  consisting  of  galactose  and  a  uronic  acid,  probate 
galact uronic  acid,  to  which  is  attached  aiabinos^ 
glucosidic  linking.  S.  S.  Zilva. 

Properties  of  lamarin  from  Lammaria,  Jk 
Colin  and  P.  Ricard  (Compt.  rend.,  1929. 

1449 — 1451), — -The  isolation  of  lamarin  (el 
A„  1915.  i,  931),  [*]0  —  1 T5P  (solubility  21  g,  lw  ^ 
of  water  at  15* ;  16*5  g./lOO  g.  60%  alcohol)  {0pa*» 
data  by  Gaudefroy)  from  Laminaria  . 
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successive  precipitation  with  alcohol  from  the  aqueous 
extract  previously  boiler!  with  barium  hydroxide  and 
purified  by  means  of  lead,  is  described  {yield,  400  g. 
from  38  kg.).  On  hydrolysis,  in  confirmation  of 
earlier  results,  it  yields  only  dextrose  in  almost 
quantitative  yield  in  accordance  with  the  equation 
(CfiHM0s)»+«H20  ~nCfHnOnf  crymcopic  measure* 
ments  showing  that  n—B  or  7.  J.  W.  Baker. 

Variation  of  colour  of  plants  during  desicc¬ 
ation.  Glucoside  of  Lathrma  eJandestina,  L,,  is 
aucubin.  M.  Bethel  (Compt.  rend.,  1029,  188, 
1182*— 1184). — The  crystalline  glucoside  extracted  by 
80%  alcohol  from  L,  clawJmtma  L.  (yield,  1*06  g,  per 
kg.  fresh  plant),  is  not,  contrary  to  the  conclusion  of 
Goris  (A.,  1024,  i,  815),  meliatin,  but  is  proved  by 
direct  comparison  of  its  crystalline  form,  optical 
rotation,  reducing  power,  and  quantitative  enzym- 
olysls  to  be  identical  with  aucubin  isolated  from 
Ancuba  japonica,  L,  (A,,  1021,  i,  840). 

J.  W-  Baker. 

Presence  of  monotropitin  in  Gautlheria  pro- 
cumbens,  L.f  after  drying.  M.  Beider  and  S. 
Grillok  (Bull.  See.  Chim.  biol,  1020,  11,  466 — 474). 
—See  this  vol.,  613. 

Methyl  salicylate  glucoside  of  Gmdtheria  pro- 
cumbens,  L.,  identical  with  monotropitin.  M. 
Bridel  and  S.  Grillok  (J.  Pharra.  Chim.,  1920, 
viii],  9,  5 — 16).— See  A.,  1028,  1224. 

Constituents  of  corn-cockle  seed.  II.  Githa- 
genin  and  githagiaie  acid.  E.  Wedekind  and 
W.  ScincKE  (Z.  physiol  Chem.,  1929,  182,  72 — 81  ; 
of.  A.,  1926,  982),— The  acid  obtained  by  chromic 
arid  oxidation  of  githagenin  in  glacial  acetic  acid  and 
formulated  as  028H4205  is  now,  from  an  analysis  of 
its  methyl  ester,  m.  p,  206—207°  [dioxime,  m.  p.  200° 
(decomp.)],  shown  to  be  C29H42Ofl,  a  diketo-raonobasie 
add  containing  a  lactone  ring.  Pure  githagenin  can 
be  sublimed  at  0*01  mm.  at  temperatures  below  260° 
and  is  now  formulated  as  a  hydroxy- 

btolactone.  (J.  0.  N.  Vass, 

Reproductive  organs  of  plants.  III.  Con¬ 
stituents  of  the  pollen-grains  of  the  sugar-beet, 
i  Kiesel  and  B.  Rubin  (Z.  physiol  Chem.,  1929, 
182,  241—250;  cf.  A.,  1926,  440).— A  quantitative 
analysis  of  pollen  grains  from  the  sugar-beet  gave 
Spies  differing  considerably  from  analyses  jnade 
years  ago.  The  ether  extract  yielded  5*38% 
crude  fat  99  which  contained  phosphorus  equivalent 
b!2*6%  of  lecithin  and  about  30%  of  a  hydrocarbon 
Responding  closely  with  heptaeosane.  The  alcohol 
eriiact  following  the  ether  extraction  was  treated 
light  petroleum  and  gave  5*54%  of  a  material 
containing  40%  of  lecithin.  The  phospho tungstic 
add  precipitate  of  the  aqueous  extract  of  the  residue 
gave  adenine  and  betaine  (0*04%  and  2*96%  on 
original  pollen)  and  traces  of  choline. 

J.  H,  Berkinsiiaw. 

Alkaloidal  constituent  of  Artaboirysstuaveolens, 
Shine,  J,  M.  Maraxon  (Philippine  J.  SciM  1929 
^8,  259 — 265). — A  physiologically  active  alkaloid, 
vbotrine,  C36H552sOs,  m.  p.  187°,  was  isolated  from 
an  extract  of  the  bark  of  the  stem  and  root  of  A . 

The  alkaloid  is  soluble  in  chloroform, 


alcohol,  ether,  and  acetone;  it  is  precipitated  by  the 
usual  alkaloid  reagents,  and  gives  colour  reactions 
with  nitric  acid  and  Frohdc’s  reagent. 

B.  W.  Anderson. 

Histology  and  microchemistry  of  the  bark  and 
leaf  of  Artabotrys  suaveolens,  Blume,  J.  K. 
Santos  (Philippine  J.  Sol,  1929,  38?  269 — 280).— A 
detailed  description  of  the  structure  of  A.  suaveolens 
is  given.  Microehemieal  tests  with  gold  chloride, 
palladium  chloride,  and  other  reagents  showed  that 
the  alkaloid  is  located  in  the  bark  of  the  stem  and 
root,  and  is  absent  from  the  wood  and  leaf. 

B.  W,  Anderson. 

GluteMns.  V.  Glutelins  of  rye  (Secale 
cereate)  and  of  barley  (Hordemn  vulrjure),  F,  A. 
Csonka  and  D.  B.  Jones  (J.  Biol  Chem.,  1929,  82, 
17 — 21). — Bye  and  barley  flour  respectively  were 
extracted  with  50%  alcohol  containing  0*2%  of  sodium 
hydroxide,  and  the  filtered  solutions  adjusted  to 
pu  6*8  with  hydrochloric  acid ;  after  subjection  to  a 
second  similar  treatment  the  precipitated  proteins 
were  dissolved  in  0*2%  aqueous  sodium  hydroxide 
and  treated  with  ammonium  sulphate;  the  rye 
extract  yielded  a  single  glutelin  and  the  barley 
extract  an  «-glutelin  precipitating  at  1—3%  satur¬ 
ation  with  ammonium  sulphate  followed  by  a  ^-glutelin 
at  18%  saturation.  Figures  are  given  for  the  nitrogen 
distribution  of  the  rye  glutelin  and  of  the  a-glutelin 
from  barley,  both  of  which  resemble  the  a-glutelin 
of  wheat.  C.  R.  Harington. 

Symbiotic  fungi  of  cereal  seeds  and  their 
relation  to  cereal  proteins.  S.  L.  Jodidi  and  J. 
Peklo  (J.  Agric.  Res.,  1929,  38,  69— 91).— A  prol¬ 
amine  has  been  isolated  both  from  English  rye¬ 
grass  and  from  the  symbiotic  fungus  identified  as 
“  smuts  ”  which  occurs  on  it.  The  percentages  of 
prolamine-nitrogen  in  the  seed  are  0*52  and  28*35 
of  the  dry  weight  and  total  nitrogen,  respectively. 
The  corresponding  percentages  in  the  fungi  are  0*43 
and  9*51,  respectively.  E.  A.  Lunt. 

Method  for  making  aceto-carmine  smears 
permanent.  B.  McClintock  (Stain  Tech.,  1929, 
4,  53 — 56), — Anthers  are  placed  in  a  mixture  of 
1  part  acetic  acid  and  3  parts  alcohol  The  con¬ 
tents  of  the  anther  are  squeezed  out  on  a  slide  in  a 
drop  of  Selling’s  iron-aeeto-earmine  solution  and  a 
cover-slip  is  placed  over  the  drop.  The  slide  is 
heated  for  a  second  in  a  flame,  this  is  repeated  four 
or  five  times.  The  slide  is  then  placed  in  10%  acetic 
acid  and  the  cover-slip  removed.  The  slide  and  the 
cover-slip  are  then  passed  through  the  following 
liquids  ;  1  part  acetic  aeid+1  part  alcohol ;  1  part 
acetic  acid +3  parts  alcohol;  1  part  acetic  acid +9 
parts  alcohol;  absolute  alcohol;  1  part  xylene +1 
part  alcohol  The  cover-slip  is  then  replaced  on  the 
slide  in  xylene-balsam.  H.  W.  Dudley. 

Staining  fungal  mycelium  in  wood  sections. 
K.  St.  G.  Cartwright  (Ann.  Bofc.,  1929,  43,  412— 
413) — a  combination  of  safranine  and  picro-aniline- 
blue  was  found  to  be  satisfactory  for  differentiation 
of  the  lignified  walls  and  the  fungus  mycelium  which 
are  stained  red  and  blue,  respectively. 

P.  G.  Marshall. 
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Effect  of  partial  decay  on  the  alkali  solubility 
of  wood,  W,  G.  Campbell  and  J.  Booth  (Biochem, 
J.,  1929,  23,  566 — 572), — The  effect  of  partial  decay 
caused  by  Tramdes  $eriali$>  Fr.,  on  the  wood  of  Sitka 
spruce  is  typical  of  the  “  brown  rot 11  type.  The 
effect  of  partial  decay  on  the  alkali  solubility  of  the 
wood  of  Sitka  is  of  the  same  order  as  that  produced 
in  the  same  species  of  wood  by  acid  hydrolysis  and 
consequently  it  should  be  regarded  as  an  acid 
hydrolysis.  S.  S.  Ztlva. 

Plant  hemagglutinins  ;  the  navy  bean.  V.  R. 
Goddard  and  L.  B.  Mendel  (J.  Biol.  Chera.,  1929, 
82,  447 — 463). — The  defatted  meal  prepared  from 
the  navy  bean  (Pkaseolm  communis)  was  extracted 
with  3%  sodium  chloride  solution ;  the  dialysed  and 
filtered  extract  was  salted  out  with  ammonium 
sulphate  and  the  solution  of  the  precipitate  again 
dialysed  and  evaporated.  The  albumin  so  obtained 
was  non- toxic,  and  produced  agglutination  of  rabbit’s 
red  blood-corpuscles  (in  2*5%  suspension  in  0«S9% 
sodium  chloride  solution)  at  a  dilution  of  1  :  6,000,000. 
The  agglutinating  activity  was  reduced  by  the  presence 
of  traces  of  egg-albumin  and  of  blood-serum,  or  by 
exposure  of  the  protein  to  dilute  hydrochloric  acid 
or  to  pepsin;  it  was  increased  by  the  presence  of 
sodium  chloride.  The  general  behaviour  of  the  plant 
agglutinin  therefore  resembles  that  of  agglutinating 
blood-sera,  and  suggests  that  the  protein  is  itself  the 
agglutinating  factor.  C.  R.  Hamngton, 

Acetone  as  a  control  substance  for  respiration 
and  gas  analysis  apparatus,  T.  M.  Carpenter, 
E.  L.  Fox,  and  A.  F.  Sereque  (J.  Biol.  Chem.,  1929, 
82,  335 — 343). — Acetone  is  recommended  as  an  alter¬ 
native  to  alcohol  as  a  test  substance  for  gas  analysis 
apparatus,  and  the  technique  of  its  employment  is 
described.  C.  R.  Harington. 

Anaerobiosis  and  the  use  of  alkaline  solutions 
of  pyrogallol.  H.  Nicol  (Biochem.  J.,  1929,  23, 
324—326). — A  study  of  the  absorption  by  Rockwell’s 
solution  containing  pyrogallol  of  oxygen  from  com¬ 
mercial  oxygen  and  from  the  atmosphere  with  the 
production  of  carbon  dioxide  and  carbon  monoxide. 

S.  S.  Ztlva. 

[Dialysis  and  extraction]  apparatus.  III. 
BL  J.  Fuchs  (Biochem.  Z>,  1929,  207,  405 — 409). — 
The  apparatus  of  Gutbier  and  Ottenstein  {A.,  1926, 
647)  is  modified  for  rapid  dialysis  of  physiological 
solutions.  In  a  second  apparatus  by  attaching  a 
vacuum  pump  to  a  Soxhlet  extraction  apparatus,  the 
extraction  is  carried  out  at  temperatures  below  the 
b.  p.  of  the  extraction  fluid. 

P.  W.  Clutterbuck, 

Micro -apparatus  for  conductivity  measure¬ 
ments  in  small  volumes  of  liquid.  I.  Rbmesov 
(Biochem.  Z.,  1929,  207,  66 — 79). — The  apparatus 
described  enables  accurate  conductivity  measure¬ 
ments  at  constant  temperature  to  be  carried  out  on 
volumes  of  liquid  (including  biological  fluids)  as  small 
as  0  05  c.c.  The  method  employed  is  a  modification 
of  that  of  Kohlrausch.  %  W.  McCartney. 


Preparation  of  micro-electrodes  for  measure¬ 
ment  of  potential.  J.  Gicklhorn  (KolL-efaem. 
Beih.,  1929,  28,  252 — 258). — The  essential  features 
of  micro-electrodes  suitable  for  measurements  of 
electrical  potential  in  biochemical  systems  are  dis¬ 
cussed,  and  a  method  of  preparing  such  electrodes  is 
given.  E.  S.  Hedges. 

Potential  measurements,  IC  Umrath  (Koll  - 
client.  Beih.,  1929,  28,  245 — 251). — A  discussion  of 
the  practical  methods  of  measuring  potential  as 
applied  to  biochemical  systems,  especially  when  the 
potential  varies  with  time.  E.  S.  Hedges. 

Foundations  and  limitations  of  biological  pM 
determinations.  F.  Leuthardt  (KolL-chem.  Beih., 
1929,  28,  262 — -280). — Methods  of  measuring  the 
l^drogcn-ion  concentration  of  cells  and  tissues  arc 
summarised  and  the  results  discussed  in  connexion 
with  the  influence  of  neutral  salts  and  of  buffer 
mixtures.  E.  S.  Hedges. 

Dielectric  constants,  R.  Furth  (KolL-chem. 
Beih.,  1929,  28,  322— 328).— Theoretical. 

E.  8,  Hedges. 

Relations  of  dielectric  constants  to  physiology. 
J.  Gicklhorn  (KolL-chem.  Beih.,  1929,  28,  328— 
332). — Some  relations  between  dielectric  constant  and 
other  properties  of  molecular  and  colloidal  solutions 
are  summarised.  E.  S.  Hedges. 

Methods  of  measuring  dielectric  constants 
applicable  to  biology,  R.  Furth  (KolL-chem. 
Beih.,  1929,  28,  314—322).—' Whereas  measurements 
of  dielectric  constants  are  usually  carried  out  on 
insulating  materials,  the  measurements  required  in 
biology  are  on  substances  of  relatively  good  electrical 
conductivity.  Only  certain  methods  of  measurement 
are  therefore  applicable  and  a  description  of  these 
methods  is  given.  Results  are  given  for  a  number  of 
substances  present  in  animal  and  plant  organisms. 

E»  S.  Hedges. 

Application  of  the  iodometric  method  to  the 
determination  of  small  amounts  of  aldoses.  M* 
Macleod  and  R.  Robison  (Biochem.  J.,  1929,  23, 
517 — 523) . — Satisfactory  results  are  obtained  using 
three  to  four  times  the  theoretical  quantity  of  iodine 
with  sodium  carbonate  as  the*  alkali  and  allowing 
the  oxidation  to  proceed  during  30  min.  at  21  * 
Under  these  conditions,  the  oxidation  of  dextrose  is 
complete,  whilst  laevulose  and  sucrose  are  oxidised 
only  to  a  very  small  extent.  Values  obtained  for 
galactose,  maltose,  lactose,  barium  dextrosemono* 
phosphate,  barium  laevulosemonophosphate,  a|d 
barium  laevulosediphosphate  are  also  given.  The 
extent  to  which  laevulose  is  oxidised  by  iodine  an 
presence  of  excess  of  sodium  hydroxide  is  much 
greater  than  can  be  explained  by  the  Lobry^  de 
Bruyn  and  van  Ekenstein  transformation,  unless  it  is 
assumed  that  the  change  from  ketose  to  aldose  is 
largely  increased  owing  to  the  rapid  and  continuous 
removal  of  the  latter  by  oxidation.  S.  S.  Zilva. 

Determination  of  halogens  in  organic  sub¬ 
stances.  W.  Roman. — See  this  vol.,  713, 
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Continuous  spectrum  of  the  hydrogen  atom. 
F.  S.  Epstein  and  M.  Musk  at  (Proe.  Nat.  Acad.  Sei., 
1929,  15,  405 — 411).— Expressions  are  obtained  suit¬ 
able  for  numerical  calculations  of  the  intensities  in 
the  continuous  spectrum  of  atomic  hydrogen  by  means 
of  a  new  integral  representation  for  the  wave  function 
in  this  special  case.  The  results  are  applied  to  the 
calculation  of  the  absorption  spectra  of  hydrogen 
beyond  the  limits  of  the  Balmer  and  Lyman  series, 
as  well  as  certain  limiting  values  of  the  absorption. 

N.  M.  Bligh. 

Helium  band  spectrum.  II.  S.  Imanisiii  (Sci. 
Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1929,  10, 
237 — 252;  cf.  ibid.,  193 — 209). — The  green  and 
orange  regions  of  the  helium  band  spectrum  have  been 
photographed  in  the  first  order  of  a  15-ft.  concave 
grating.  Two  new  bands,  parhelium  2£(ft”l)— - 
3P(n=l)  and  2S(n=2)—3P(n=2)}  were  found  and 
analysed.  The  band  2S(n—l)—3P(n=0)  of  Weizel 
and  Fiichtbauer  is  completed  and  the  band  2£(n=0)  — 
W{n—0)  much  extended.  Orthohelium  2s(n—2)— 
op(?i=2)  were  found  in  the  ultra-violet.  The  Merton- 
POley-Fujioka  bands  at  4950  and  5350  A.  were  re-in- 
restigated  and  are  discussed.  W.  E.  Downey. 

Band  spectrum  of  helium.  W.  Weize l  and 
E.  Pestel  (Naturwiss.,  1929, 17,  390).— A  preliminary 
communication.  A  series  of  hitherto  unarranged 
knds  has  been  analysed  and  arranged  in  series  form. 

J.  W.  Smith. 

Series  in  the  arc  spectrum  of  chlorine.  T.  L. 
3e  Bruin  and  C.  C.  Kiess  (Science,  1928,  68,  356 — 
67). — The  arc  spectrum  of  chlorine  from  2300  to 
TO  A.  has  been  photographed,  and  the  new  lines 
^  classified  as  members  of  the  doublet  and  quadra¬ 
nt-  systems.  The  lowest  term  2P  arises  from  the 
fetron  configuration  s2p5,  and  other  terms  which  have 
k^n  established  are  2P  and  4P  arising  from  %4p  X  4s, 
aether  with  two  sets  of  doublet  and  quadruplet 
4P,  and  D  terms  from  s2p4  X  4p  and  8*p*x5p, 
Actively.  Details  will  be  communicated  in  a 
paper.  ’  L.  S.  Theobald. 

Spectrum  of  doubly-ionised  magnesium.  J.  E. 
and  R.  A.  Sawyer  (Science,  1928,  68,  306).— 
levels  of  the  most  stable  three  configurations  of 
_  doubly-ionised  magnesium  atom,  isoelec tronic 
^■h  neon,  have  been  revealed  by  an  investigation  of 
ihe  condensed  spark  discharge  in  a  vacuum  using 
electrodes  of  pure  magnesium .  The  relative  values 
°f  the  terms  arising  from  the  configurations  2p6,  2pB3s, 
^iid  2p53p  are  tabulated.  The  ionisation  potential  of 
Mg m— Mg  iv  is  80±2  volts.  L.  S.  Theobald. 


Arc  spectrum  of  germanium.  K.  R,  Rao 
(Proc.  Roy  Soc.,  1929,  A,  124,  465 — 477 ;  cf.  Rao 
and  Narayan,  A.,  1928,  929) . — Observations  of  the 
arc  spectrum  of  germanium  have  been  extended  to 
1630  A.,  and  the  wave-lengths,  intensities,  wave- 
numbers,  and  classification  of  the  lines  from  the  visible 
region  to  1630  A.  are  tabulated.  About  50  new  lines 
are  recorded.  Gartlcin’s  analysis  (A.,  1928,  C79)  is 
slightly  modified  to  bring  it  into  better  agreement  with 
that  of  C  i,  Si  i,  and  Sn  i.  The  absolute  values  of 
the  terms  have  been  calculated.  From  the  largest 
term,  4p3P0= 65558*0,  the  ionisation  potential  of 
Ge  i  is  found  to  be  8-09  volts,  approximately. 

L.  L.  BmcuMSHAW. 

Emission  lines  on  the  absorption  bands  of 
II  and  It.  J.  Evers  he  d  (Month.  Not.  Roy.  Astron. 
Soc.,  1929,  89,  566—567). — Under  favourable  con¬ 
ditions  close  to  the  limb  of  the  sun  four  emission  lines 
can  be  detected  near  K  and  H  :  1,  3931*54  (0) ; 
K  3933*684  (1000);  2,3934*80  (2);  3,3967*04  (0); 
17,  3968-494  (700) ;  4,  3969*40  X.  (3) ;  the  figures  in 
parentheses  denoting  intensity.  The  values  for  the 
emission  lines  are  derived  from  solar  iron  lines  in  the 
limb  spectra  and  are  subject  to  a  small  positive  cor¬ 
rection  for  limb  effect  not  exceeding  0*002 — 0*003  A. 
The  absorption  line  at  3931*590  (1)  in  the  revised 
table  of  Rowland  does  not  appear,  nor  does  the 
3967*057  (0)  line  attributed  to  Ce+.  A  line  at 
3969*407  coinciding  with  emission  4  appears  as  a 
very  faint  absorption  line  in  one  of  the  spectra  of  the 
centre  of  the  disc.  R.  A.  Morton . 

Stark  effect  in  the  second  order  for  the  Balmer 
series  of  hydrogen.  H.  R.  von  Traubenberg  and 
R.  Gebauer  (Naturwiss.,  1929,  17,  442 — 443). — In 
recent  papers  (this  vol.,  224,  734)  the  authors  record 
deviations  from  the  Sehrodinger  theory  for  the  higher 
components  of  Hy.  The  theoretical  values  have  been 
re-calculated  and  the  discrepancies  now  disappear. 

R.  A.  Morton. 

Intensities  of  the  Stark  effect  components  of 
the  Balmer  series.  W.  Gordon  and  R.  Minkovski 
(Naturwiss.,  1929,  17,  368). — Theoretical. 

Spectra  of  Zn  II,  Cd  II,  In  ill,  and  Sn  IV.  R,  J. 
Lang  (Proc.  Nat.  Acad.  Sci.,  1929, 15,  414 — 418). — In 
the  spectrum  of  Zn  n  six  new  combinations  between 
known  terms  are  located.  In  Cd  ii  three  new  com¬ 
binations  are  given,  and  the  IS  term  is  found.  In 
In  in  one  new  multiplet  5P— 6Z),  based  on  known 
term  values,  is  given  and  possible  values  for  the 
6 V  terms  are  obtained.  In  Sn  iv  four  multiplets 
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are  located,  all  based  on  previously  known  term 
values,  N.  M.  Bligh. 

Fine  structure  of  the  high  series  doublets  of 
csesium.  D.  A.  Jackson  (Naturwiss.,  1929,  17, 
364;  cf.  this  voL,  1). — In  reply  to  the  criticisms  of 
Filippov  and  Gross  (this  vol.,  365)  it  is  pointed  out 
that  the  fine-structure  doublets  of  ecesium  previously 
reported  were  not  due  to  reversal,  since  by  variation 
of  temperature  and  pressure  conditions  this  spectrum 
could  bo  obtained  in  the  reversed  state. 

J,  W.  Smith. 

[Tine  structure  of  the  high  series  doublets  of 
caesium.]  A.  Filippov  and  E.  Gross  (Naturwiss., 
1929,  17,  364). — A  reply  to  Jackson  (preceding 
abstract).  J.  W,  Smith. 

Intensity  relations  in  the  spectra  of  titanium. 
II.  Relative  intensities  of  the  stronger  multi- 
plets  of  Ti  I.  G.  R.  Harrison  and  H.  Engwight 
(J.  Opt.  Soc.  Amer,,  1929,  IB,  287 — 301). — The 
relative  intensities  of  sixteen  of  the  more  important 
multiplets  of  tlie  normal'  titanium  spectrum  have 
been  measured  with  a  10-metre  concave  grating  and 
using  a  low- tension  vacuum  arc.  The  agreement 
between  the  relative  intensities  and  those  predicted 
by  Kronig’s  formulae  is  best  when  an  effective 
temperature  of  10,000°  is  assigned  to  the  arc.  The 
data  are  thought  to  support  the  view  that  the  raie 
ultima  of  titanium  is  3653*49  A,  R,  W.  Lent. 

Spectrum  of  trebly-ionised  thallium,  K.  R, 
Rao  (Proo.  Physical.  Soc.,  1929,  41,  361—365).— 
Using  CarrolFs  measurements  (cf.  A.,  1926,  .214)  of 
the  vacuum  spark  spectrum  of  thallium,  combinations 
of  the  triad  of  triplet  and  singlet  I<\  D,  P  terms  of  the 
d?p  configuration  of  Tl  iv  with  the  deeper  3D  and  XD 
of  the  d9$  state  are  found  and  tabulated.  The 
scheme  is  supported  by  comparison  with  similarly 
constituted  spectra.  N.  M.  Bligh. 

Arc  spectra  in  the  region  1600 — 2100  A. 
E.  W.  El.  Selwyn  (Proc.  Physical  Soc.,  1929,  41, 
392 — 403). — A  simple  method,  taking  advantage  of 
the  transparency  of  nitrogen,  of  photographing  ordin¬ 
ary  arc  spectra  down  to  about  1800  A,  is  described. 
Measurements  were  made  and  tabulated,  together 
with  the  classification  of  lines  between  1600  and  2100 
A.,  for  the  elements  copper,  gold,  silver,  beryllium, 
magnesium,  calcium,  strontium,  barium,  zinc, 
cadmium,  mercury,  boron,  and  aluminium.  Im¬ 
purity  lines  and  their  origins  are  also  tabulated.  A 
number  of  lines  hitherto  unobserved  is  recorded  and 
additions  are  made  to  the  analysis  of  the  spectra  of 
Mg  i.  Be  i,  and  B  i.  N.  M.  Bligh. 

Hg  II  spectrum  in  the  infra-red.  E.  Ras¬ 
mussen  (Naturwiss,,  1929,  17,  389 — 390). — The  first 
spark  spectrum  of  mercury  in  the  near  infra-red  has 
been  investigated  over  the  range  6000 — 10,600  A. 
The  results  of  Paschen  (this  vol.,  365)  have  been 
confirmed  and  extended,  about  100  new  lines  having 
been  measured  and  classified.  J.  W,  Smith. 

Structure  and  significance  of  the  mercury- 
inert  gas  bands.  O.  Oldenrerg  (Z.  Physik,  1929, 
55,  1 — 15;  cf.  A.,  1928,  348). — The  fluorescence 
spectra  obtained  in  mixtures  of  mercury  vapour  with 
argon  and  krypton  show  band  series  in  the  region 


2540 — 2580  A.  which  converge  towards  the  long -wave 
side.  These  new  bands  are  attributed  to  molecules  j 
HgA  and  HgKr.  The  energy  of  dissociation  of  these 
molecules  in  the  normal  state  is  calculated  as  0*025 
and  0*035  volt,  respectively.  It  is  pointed  out, 
however,  that  these  bands  may  bear  other  inter¬ 
pretations. 

By  correlating  the  data  obtained  with  previous 
observations  it  is  found  that  the  lighter  the  inert  gas 
atom  the  further  does  the  resonance  spectrum  extend 
towards  the  short-wave  side,  the  limit  varying  from 
2513  A.  with  helium  to  2532  A.  for  xenon.  In  the 
case  of  xenon  only  a  diffuse  maximum  is  observed  at 
2533  A.,  corresponding  with  the  maximum  2529  of 
HgKr.  The  previously  reported  observation  that  the 
extinguishing  action  of  argon  is  strongly  increased  by 
heating  is  now  explained  as  being  due  to  increased 
pressure  of  mercury  vapour.  J.  W.  Smith. 

Fluorescence  bands  and  heat  of  dissociation 
of  the  mercury  molecule.  S.  Mrozowski  (Z. 
Physik,  1929,  55,  338 — 357). — The  intensities  of  the 
bands  in  the  fluorescence  spectrum  of  mercury  vapour, 
and  their  dependence  on  temperature  and  density  of 
the  vapour,  are  investigated.  It  is  shown  that  the 
fluorescence  bands  are  emitted  from  the  excited 
molecules  which  collide  with  atoms  of  a  higher  energy 
level.  The  effectiveness  of  the  collision  increases  if 
the  relative  kinetic  energy  increases.  Further,  both 
the  3300  A.  and  the  4850  A.  fluorescence  bands  have 
a  common  molecular  origin,  and  apparently  the  first 
is  due  to  spontaneous  emission  and  the  second  to 
collisions  of  the  second  land.  The  heat  of  vaporisation 
of  the  mercury  molecule  is  derived  from  the  relative 
change  of  the  absorption  coefficients  of  the  bands  of 
the  saturated  vapour  with,  the  temperature.  It  lias 
the  value  11  kg.-cal./moL  The  heat  of  dissociation  oi 
the  mercury  molecule  is  about  17  kg.-caL/mol.  This 
value  agrees  with  the  arrangement  of  absorption  bands 
for  the  2P  state  of  the  atom.  An  explanation  of  the 
intensity  distribution  in  the  mercury  bands  on  the 
ground  of  Condon’s  theory  is  attempted,  and  a  pos¬ 
sible  scheme  of  levels  for  the  mercury  molecule  is 
derived.  A.  J.  Mee. 

Dependence  of  the  intensity  distribution  in 
spectral  lines  broadened  by  gas  pressure  on  the 
nature  of  the  gas  employed.  R.  Minkovski 
(Z.  Physik,  1929,  55,  16— 27).— At  small  pressures  of 
foreign  gas  the  intensity  distribution  in  the  D-lines 
of  sodium  agrees  with  that  calculated  from  the  theory 
of  collision  damping.  With  increasing  pressure  of 
foreign  gas  deviations  appear ;  in  the  case  of  gases  of 
low  mol.  wt.  such  as  hydrogen  and  helium  the 
deviation  is  greater  towards  the  short-wave  side  of 
the  line,  whilst  with  heavier  molecules  such  as  nitrogen 
and  argon  it  is  more  pronounced  on  the  long-wave 
side.  These  deviations  are  accounted  for  by  the 
combined  effect  of  radiation  and  collision. 

J.  W.  Smith. 

Effect  of  gases  and  vapours  on  sparking 
voltage  of  small  tubular  electrodes,  K.  Honda 
and  K.  Otsota  (Bull.  Inst.  Pkys,  Chera.  Res.  Tokyo, 
1929,  8,  319 — 334). — When  gases  or  vapours  other 
than  air  flow  from  a  jet  into  the  gap  between  a  tubular 
and  a  disc  electrode,  the  sparking  potential  is  lower 


GENERAL,  PHYSICAL,  AND  KG  ROAN  10  CHEMISTRY, 


861 


than  when  the  gas  is  stationary.  The  lowering  effect 
increases  with  the  molecular  complexity  of  the  gas, 
except  for  nitrogen  compounds,  which  are  irregular. 
A  theory  is  advanced  to  explain,  the  characteristics 
of  glow  and  striated  discharges,  according  to  which 
the  positive  ions  in  the  gap  are  in  the  molecular  state 
in  the  glow  discharge  and  in  the  atomic  state  in  the 
striated  discharge.  The  theory  explains  the  appear¬ 
ance  of  pulsations  in  tho  striated  discharge  and  leads 
to  the  conclusion  that  the  frequency  of  the  pulsations 
should  be  expressed  by  the  formula  v/g,  where  v  is 
the  velocity  of  the  positive  ions  and  g  the  length  of 
gap  in  cm.  The  calculated  values  agree  well  with  the 
observed  frequencies.  The  vapours  of  anti-knocking 
materials  such  as  carbon  tetrachloride  never  lower 
the  sparking  potential,  but  always  raise  it. 

E.  S.  Hedges. 

Absorption  of  Hertzian  waves  by  ionised  gases. 
H.  Danzer  (Ann.  Physilc,  1929,  [v],  2,  27 — 62). — A 
new  sensitive  detector  for  Hertzian  waves  of  any 
wave-length  and  resembling  the  bolometer  in  prin¬ 
ciple  is  described.  The  absorption  and  reflexion  of 
wave-lengths  near  4  cm.  have  been  studied  for 
intensely  ionised  neon,  argon,  nitrogen,  hydrogen, 
oxygen,  and  air.  The  time  between  excitation  and 
the  complete  disappearance  of  absorption  is  con¬ 
sidered  to  correspond  with  the  life  period  T  of  the 
electrons  set  free  in  the  gases.  The  following  values 
were  obtained  :  argon,  2xlO-3<JP<HH;  hydrogen, 
3xHH;  nitrogen,  3  X 10  4 ;  oxygen,  IxltM;  air, 
1 X  HH  sea.  The  experimental  results  are  considered 
theoretically.  R.  A.  Morton. 

External  photo -electric  e Sects  of  silver  halides 
and  silver  sulphide.  F.  Kruger  and  A.  Ball 
(Z,  Physik,  1929,  55,  28 — 43). — The  external  photo¬ 
electric  effects  of  silver  chloride,  bromide,  iodide,  and 
sulphide  have  been  measured  at  different  wave¬ 
lengths.  As  the  wave-length  increases,  the  magnitude 
of  the  effect  becomes  asymptotic  with  the  wave-length 
axis,  the  limiting  values  at  which  any  effect  could  be 
measured  being  407  mg  for  silver  iodide,  332  for 
silver  bromide,  and  312  for  silver  chloride.  In  each 
case  this  point  lies  at  a  wave-length  rather  below  the 
maximum  of  the  internal  photo-electric  effect,  which 
coincides  with  the  maximum  photo-chemical  action. 
It  is  concluded  that  in  the  external  photo-electric 
effect  tho  electron  emitted  from  the  surface  does  known 
work  against  an  arresting  surface  film  or  against 
electrical  forces.  Similar  observations  are  made  ^  in 
the  case  of  silver  sulphide,  for  which  the  absorption 
head  in  the  infra-red  lies  at  about  T3  g  and  the 
maximum  internal  photo-electric  effect  at  1*3— 1*4  g, 
whilst  the  external  photo-electric  effect  can  be  detected 
only  at  407  mg.  J.  W.  Smith. 

Ratio  of  the  mass  of  the  proton  to  that  of  the 
electron.  V,  Rojansky  (Nature,  1929,  123,  911 — 
912). — In  view  of  Eddington’s  conclusion  (this  vol, 
231)  that  clij 2-e2=136,  it  is  thought  that  the  relation 
Jf/m=;(136)2/10=1849*6  (observed,  approx.  1840) 
may  not  be  a  coincidence.  A.  A.  Eldridge. 

Diffraction  of  electrons  by  a  copper  crystal. 
H,  E.  Farnsworth  (Nature,  1929, 123,  941 — 942). — 
The  total  secondary  emission  from  a  single  copper 
crystal  has  been  measured  under  the  same  conditions 


as  the  angular  distribution  of  scattered  electrons  for 
bombarding  potentials  between  1  and  150  volts. 
The  curve  shows  maxima  at  3  and  10*5  volts,  and 
several  changes  in  slope  between  10*5  and  150  volts. 
The  results  arc  discussed.  A.  A.  Eldridge. 

Scattering  of  fast  electrons  by  atomic  nuclei. 
N.  F.  Mott  (Proc.  Roy.  Soc.,  1929,  A,  124,  425— 
442). — Mathematical.  A  scattering  formula  is 
obtained  by  using  the  wave  equation  of  Dirac,  and 
it  is  found  that  the  scattered  beam  is  polarised.  A 
method  for  detecting  the  polarisation  is  discussed. 

L.  L.  Bxrcumshaw. 

Recombination  of  ions  in  atmospheric  air. 

I.  Investigation  of  the  decay  coefficient  by 

Schweidler’s  method.  P.  J.  Nolan  and  C. 
O’Brolchain  (Proc.  Roy.  Irish  Acad.,  1929, 38 A,  40— 
48;  cf.  Schweidler,  Wien  Ber.,  1918,  127,  953;  1919, 
128,  947,  etc.),— The  linear  recombination  law,  £+ 
ill fB—S  (i  being  the  current  in  an  ionisation  chamber, 
E  the  P.D.  between  the  electrodes,  8  the  saturation 
current,  and  E  the  P.D.  for  Sj 2),  for  small  ions  in 
atmospheric  air  has  been  shown  to  be  approximately 
true.  The  value  of  t|?,  the  recombination  coefficient 
between  charged  nuclei  and  small  ions,  is  not  constant ; 
the  variation  does  not  appear  to  be  associated  with 
variation  in  the  dust  content  measured  by  an  Owens 
dust-counter,  R.  A.  Morton. 

Recombination  of  ions  in  atmospheric  air. 

II,  Law  of  recombination  of  ions  and  nuclei. 

P.  J.  Nolan  (Proc.  Roy.  Irish  Acad.,  1929,  38 A, 
49—59). — Experiments  with  air  in  a  closed  vessel 
show  that  the  recombination  coefficient  between 
small  ions  and  nuclei  increases  as  the  concentration 
of  nuclei  decreases.  The  coefficient  varies  inversely 
as  the  square  root  of  the  nucleus  concentration.  The 
equation  q—anP+Znffl)*  (n  being  the  number  of 
positive  or  negative  ions  per  e.c.,  q  the  number  of 
pairs  of  ions  formed  per  e.c.  per  sec.,  N  the  sum  of 
the  numbers  of  the  oppositely-charged  large  ions  and 
the  uncharged  nuclei,  a  is  given  by  d?i/di=*g~~ctn2, 
and  the  probable  value  of  K  is  55xHH  cm.^/sec.) 
represents  the  relation  between  the  rate  of  production 
of  ions  in  atmospheric  air  and  the  equilibrium  con¬ 
centrations  of  ions  and  nuclei.  The  equation  has 
been  tested  with  good  results  by  measurements  of 
ionic  concentrations  at  different  places  and  of  the 
equilibrium  of  ionisation  over  the  sea  (assuming  a 
nucleus  concentration  for  sea  air  based  on  Aitken’s 
observations),  R,  A,  Morton. 

M  Mechanical  ”  ionisation  of  gases  under 
extreme  pressure  at  any  low  temperature. 
W.  Anderson  (Physikal.  Z„  1929,  30,  360—364).— 
Any  gas  can  be  ionised  at  low  temperatures  by  means 
of  pressure  alone,  provided  only  that  the  pressure  is 
sufficiently  great  (cf.  Bridgman,  A.,  1927,  183; 
Frenkel,  Z.  Physik,  1924,  29,  214),  Under  such  con¬ 
ditions  atomic  hydrogen  can  be  regarded  as  a  mixture 
of  electron-gas  and  proton-gas.  The  complete  break¬ 
down  of  ordinary  ideas  concerning  ionisation  poten¬ 
tials  is  demonstrated  by  calculations  based  on  the 
ordinary  Bohr  theory  of  the  hydrogen  atom  (and  not 
requiring  the  Bose  quantum  statistics  or  the  Pauli 
principle).  The  behaviour  of  mechanically  ionised 
hydrogen  at  0°  Abs*  is  calculated  in  terms  of  density. 
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pressure,  and  electron  velocity.  Eddington’s  views 
(“  Internal  Constitution  of  the  Stars,”  p.  172)  are 
criticised.  The  density  inside  some  stars  must  be 
extraordinarily  great  and  Eddington’s  paradoxical 
result  is  arrived  at  by  omitting  from  consideration 
the  possibility  of  mechanical  ionisation. 

R.  A.  Morton. 

New  regularities  in  the  series  of  the  elementary 
ionic  radii.  V.  M.  Goldschmidt  (Z.  physikal. 
Chem.,  1929,  141,  451—452;  cl  this  vol.,  487).— 
The  attempt  by  Berkenheim  to  establish  numerical 
relations  between  the  ionic  radii  of  the  elements,  or  a 
proportionality  between  the  latter  and  certain  simple 
whole  numbers,  on  the  basis  of  similar  relationships 
among  at.  wts.,  is  not  justified  in  view  of  the  fact 
that  these  have  no  simple  physical  meaning.  Neither 
is  it  appropriate  to  make  use  of  ionic  radii  calculated 
in  this  manner  to  maintain  the  accuracy  of  the 
author’s  empirical  values  in  preference  to  those 
derived  by  Pauling  on  the  principles  of  wave 
mechanics.  F.  L,  Usher. 

Transmission  and  reflexion  of  slow-moving 
electrons  by  metals.  E.  Rupp  (Naturwiss.,  1929, 
17,  365) . — Characteristic  absorption  maxima  have 
been  found  for  the  transmission  of  slow-moving 
electrons  (4 — 40  volts)  through  thin  metallic  films, 
transmitted  electrons  being  here  defined  as  such  as 
pass  through  the  film  without  considerable  loss  of 
velocity.  Similar  metallic  surfaces  show  maxima  at 
the  same  voltage  for  absorption  and  reflexion,  the 
small  differences  observed  (up  to  1  volt)  being 
explained  by  the  difference  in  the  contact  potential 
in  the  two  cases.  Calculation  of  the  maximum  from 
known  atomic  magnitudes  has  not  yet  been  found 
possible.  J.  W.  Smith. 

Dependence  of  the  mobility  of  ions  in  air  on 
the  relative  humidity,  E.  Griffiths  and  J.  H. 
Awbery  (Proc.  Physical  Soc.,  1929,  41,  240 — 247), — 
The  relationship  between  relative  humidity  and  the 
mobility  of  negative  ions  in  air  at  atmospheric  pres¬ 
sure  was  examined  in  order  to  provide  a  means  of 
following  fairly  rapid  changes  of  humidity.  The 
principle  of  the  method  was  to  balance  the  movement 
of  the  ions  under  an  electric  field  by  an  opposing  air 
stream  of  definite  humidity,  the  mobility  being  deduced 
from  the  critical  potential  required  to  produce  a 
balance.  Ionisation  was  obtained  by  a  small  quantity 
of  polonium  on  a  gauze  sheet  in  the  air  stream. 
The  relative  humidity  plotted  against  potential 
gradient  is  approximately  linear.  N.  M.  Bligh. 

Mobility  of  gaseous  ions,  A.  M.  Tyndall 
(Proc.  Physical  Soc.,  1929,  41,  248 — 257). — There  is 
no  satisfactory  quantitative  theory  of  the  motion  of 
an  ion  through  a  gaseous  medium.  The  ion  may, 
however,  be  regarded  as  a  charged  core  surrounded 
by  a  cluster  of  neutral  molecules  which  may  be 
treated  as  a  dynamic  or  as  a  static  cluster,  as  by 
Langevin  (cf.  Hasse,  A.,  1926,  219).  The  difference 
between  positive  and  negative  mobilities  is  discussed 
on  these  two  theories.  The  effect  of  vapours  with  a 
marked  dipole  in  lowering  the  mobility  of  the  negative 
ion  is  found  to  be  a  direct  result  of  the  dynamic 
cluster  theory  (cf.  A.,  1926,  877),  In  pure  gases,  in 
absence  of  polar  impurities,  many  negative  ions  do 


not  take  on  a  cluster,  but  remain  in  the  electronic 
state.  Various  explanations  of  the  transformation 
with  age  of  positive  ions  from  the  initial  to  the  final 
type  found  by  Erikson  are  discussed, 

N.  M.  Bligh. 

Elastic  scattering  of  electrons  in  argon  and  the 
Ramsauer  effect,  J,  Holtsmark  (Naturwiss., 
1929,  20,  365 — 366). — The  effective  target  area  in 
argon  may  be  calculated  as  a  function  of  the  velocity 
of  the  colliding  electrons  of  the  mean  potential  field 
if  the  argon  atoms  and  the  polarisation  produced  b}' 
the  colliding  electron  are  known.  The  curve  cal¬ 
culated  in  this  way  gives  values  about  15%  too  high, 
but  the  agreement  between  the  actual  and  predicted 
positions  of  the  minimum  at  0-7\/volt  and  of  the 
maximum  at  3’6Vvolt  is  good.  R,  W.  Lunt. 

Recombination  of  gaseous  ions.  L.  B.  Loeb 
(Amer.  Electrochem.  Soc.,  May,  1929.  Advance  copy. 
16  pp.). — Previous  work  is  reviewed  and  preliminary 
results  of  unpublished  experimental  work  by  Marshall 
are  discussed  in  relation  to  the  theoretical  conclusions 
of  Sommerfeld  and  the  author.  It  is  shown  that  the 
recombination  is  primarily  a  process  of  random  drift¬ 
ing  together  of  the  ions,  the  attractive  forces  playing 
a  part  only  in  the  last  free  path  or  two  between  the 
ions.  The  coefficient  of  recombination,  a,  depends 
on  the  duration  of  the  ionising  X-ray  flash  period  as 
well  as  of  the  recombination  period,  and  apparent 
variations  in  a  are  due  to  the  non-random  distribution 
of  ions  following  their  generation  in  pairs  close 
together.  The  true  value  of  a  for  air  is  probably 
about  0*9  XlO-6  instead  of  1-6  x  10"°  as  usually 
assumed.  From  a  comparison  of  results  with  air 
and  argon  it  is  concluded  that  free  electrons  play  no 
direct  role  in  the  recombination  of  ions  and  can  act 
only  by  first  attaching  themselves  to  neutral  mole¬ 
cules.  With  argon  this  attachment  does  not  occur 
readily,  but  negative  ions  may  be  formed  by  attach¬ 
ment  of  electrons  to  molecules  of  an  impurity.  In 
such  cases  the  apparent  value  of  a  is  determined 
essentially  by  this  rate  of  ion  formation  and  depends 
on  the  molecules  of  impurity  present.  The  fact  that 
the  velocity  of  thermal  agitation  determines  the 
recombination  prevents  satisfactory  comparison  be¬ 
tween  theory  and  observation  as  to  the  relative  values 
of  a  for  different  gases  until  the  true  masses  of  the 
ions  in  a  given  gas  are  known,  as  well  as  their  mean 
free  paths.  EL  J.  T.  Ellingham. 

Different  magnetic  states  of  an  ion.  G.  Foex 
(Amer.  Electrochem.  Soc.,  May,  1929.  Advance  copy. 
7  pp.). — Previously  determined  values  of  the  constant 
9  in  the  Weiss  equation  k(T—0)=<7,  where  *  is  the 
magnetic  susceptibility  and  C  a  constant,  and  of  the 
magnetic  moment,  |i,  for  the  ferrous  and  nickelous 
ions  are  discussed.  For  the  eobaltous  ion  varying 
values  of  0  and  p.  are  obtained  under  different  con¬ 
ditions  and  it  is  concluded  that  the  ion  in  solution 
is  not  the  same  as  the  ion  in  a  crystal.  The  possible 
nature  of  these  differences  is  discussed. 

H.  J.  T.  Ellingham. 

[Optical]  concentration  determination  of  atoms 
and  ions.  W.  de  Groot  (Z.  Physik,  1929, 55, 52 — 55 ; 
cf.  A.,  1928,  1294). — Mathematical.  The  broadening 
of  emission  lines  by  self- absorption  may  have  quite  a 
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considerable  effect  on  optical  concentration  measure¬ 
ments.  Such  complications  cause  the  curve  of  log  J//0 
against  concentration  never  to  reach  an  inflexion 
point.  J.  W.  Smith. 

At.  wt.  of  arsenic.  H.  Kkepelka  (Nature,  1929, 
123,  944). — Analysis  of  arsenic  trichloride  gives  the 
value  74*937  for  the  at.  wt.  of  arsenic. 

A.  A.  Eldridge. 

At.  wt.  of  nitrogen  occluded  in  fergusonite. 
H.  P.  Cady  and  H.  U.  Beecher  (Science,  1928,  68y 
594 — 596). — Nitrogen  was  removed  from  the  crude 
gas  obtained  from  Norwegian  fergusonite  by  hot 
metallic  calcium,  converted  into  ammonia  by  careful 
addition  of  water,  and  then  absorbed  in  hydrochloric 
acid.  The  chlorine  in  the  ammonium  chloride  was 
determined  gravimetrically  and  the  at.  wt.  of  the 
nitrogen  calculated  to  be  only  0-02%  greater  than 
the  value  obtained  for  a  control  sample  of  nitrogen 
from  liquid  ammonia.  The  existence  of  an  isotope 
of  nitrogen  of  at.  wt.  15,  a  possible  decomposition 
product  of  potassium,  is  therefore  negatived.  The 
crude  gas  from  the  fergusonite  contained  12*67%  He. 

L.  S.  Theobald. 

At.  wts.  of  terrestrial  and  meteoric  nickel. 
HI.  Analysis  of  nickelous  bromide.  6.  P. 
Baxter  and  S.  Ishimartj  (J.  Amer.  Cherti.  Soc.,  1929, 
51,  1729 — 1735). — Terrestrial  and  meteoric  nickel 
have  identical  isotopic  compositions.  The  value 
found  for  the  at.  wt.  of  nickel  was  58*694. 

S.  K.  Tweedy. 

Fine  structure  of  the  magnetic  spectrum  of 
a-rays.  S.  Rosenblum  (Compt.  rend.,  1929,  188, 
1549 — 1550 ;  cf.  this  vol.,  738). — An  a-ray  of  radium -A 
and  a  new  ray  (array)  were  obtained  on  the  same 
plate  as  the  a-rays  of  thorium -(7,  equidistant  from 
the  strongest  of  the  latter  and  having  a  difference 
in  velocity  of  about  ±0*003.  With  the  a-ray  of 
radium- slowed  down  to  the  extent  of  10%  by  a 
gold  screen,  the  focalisation  method  produces  a  large 
band  with  maximum  blackening  in  the  middle. 
Sources  of  radium -A  and  radium- (7 '  are  conveniently 
prepared  without  loss  of  radon  by  introducing  glass 
or  platinum  threads  into  a  capillary  tube  containing 
a  gaseous  mixture  rich  in  radon,  and  sealed  at  atmo¬ 
spheric  pressure  by  a  column  of  mercury.  An  activ¬ 
ation  yield  of  50%  is  obtained  with  500  millicuries 
of  radon.  J.  Grant. 

Speed  of  volatilisation  of  tungsten  in  presence 
of  salt  vapours.  H.  Alterthum  (Z,  tech.  Physik, 
1928,  9,  285—288 ;  Chem.  Zentr.,  1929,  i,  27).— The 
volatility  of  tungsten  in  a  vacuum  lamp  is  increased 
by  spraying  the  metal  with  various  salts,  particularly 
halogen  compounds.  Skaupy’s  view,  that  with  suffi¬ 
ciently  volatile  addenda  reaction  takes  place  in  the 
space  between  the  filament  and  the  wall,  as  well  as 
at  the  filament  itself,  is  supported.  Interaction  at 
the  wall  also  occurs.  A.  A,  Eldridge. 

Penetrating  radiation  and  de  Broglie  waves, 
F.  T.  Holmes  (Nature,  1929, 123,  943). 

Active  nitrogen.  Z.  Bay  and  W.  Steiner 
(Naturwiss.,  1929,  17,  442). — Active  nitrogen,  apart 
from  the  complications  arising  from  the  nature  of 
the  walls,  is  not  properly  described  unless  the  con¬ 


ditions  of  excitation  are  accurately  specified.  Gener¬ 
ally,  it  consists  of  a  mixture  of  ordinary  and  meta¬ 
stable  (8-volt)  nitrogen  molecules,  with  ordinary  and 
metastablc  (2*37-  and  3*56-volt)  nitrogen  atoms.  Its 
properties  are  determined  by  the  mixture  ratio.  The 
presence  of  atoms  is  essential  for  the  afterglow. 

R.  A.  Morton. 

Reflexion  of  molecular  rays  by  the  lattice  of  a 
crystal  cleavage  plane.  0.  Stern  (Naturwiss., 
1929,  17,  391 ) . — Improvements  have  been  made  on 
the  apparatus  previously  described  (this  vol.,  490), 
permitting  the  rotation  of  the  reflecting  plane  during 
the  progress  of  the  experiment.  Using  this  modific¬ 
ation  further  experiments  have  been  carried  out  on 
the  reflexion  of  molecular  streams  from  hydrogen 
and  helium.  J.  W.  Smith. 

Paths  of  charged  particles  in  electric  and 
magnetic  fields.  W.  Bartky  and  A.  J.  Dempster 
(Physical  Rev.,  1929,  [ii],  33,  1019—1022). 

Interpretation  of  the  relativity  wave  equation 
for  two  electrons.  N.  F.  Mott  (Proc.  Roy.  Soc., 
1929,  A,  124,  422 — 425) .—Mathematical.  Although 
two  times  (one  for  each  electron)  occur  in  the  relativity 
wave  equation  for  two  electrons,  all  results  of  physical 
importance  can  be  obtained  by  using  one  time  only, 
putting  t^—t 2  in  the  wave  equation, 

L.  L.  Bircumskaw. 

Collision  problem  in  the  wave  mechanics. 
C.  G.  Darwin  (Proc.  Roy.  Soc.,  1929,  A,  124,  375 — 
394). — With  the  object  of  determining  whether  a 
sharper  line  of  demarcation  could  be  drawn  between 
the  particle-like  and  the  wave-like  properties  of 
matter,  a  problem  is  discussed  which  is  at  first  sight 
irreconcilable  with  a  pure  wave  theory  but  typical  of 
the  behaviour  of  particles,  and  it  is  shown  how  the 
correct  result  does  in  fact  arise  naturally  from  the 
consideration  of  waves  alone.  Certain  fundamental 
questions  of  the  quantum  theory  are  discussed. 

L.  L.  Bircumshaw. 

Velocity  in  Dirac’s  theory  of  electrons.  V. 
Fook  (Z.  Physik,  1929, 55, 1 27 — 140 ) . — Mathematical. 

W.  E.  Downey. 

Velocity  in  quantum  mechanics.  D.  Iwanenko 
(Z.  Physik,  1929,  55,  141— 144).— The  author  com¬ 
ments  on  the  views  of  Fock  (cf.  preceding  abstract). 

W.  E.  Downey. 

Quantity  allowing  a  new  classification  of  atoms. 
G.  Fournier  (Compt.  rend.,  1929,  188,  1553—1555). 
— From  a  consideration  of  the  a-  and  3- transform¬ 
ations  corresponding  with  a  change  in  atomic  number 
(N),  at.  wt.  (A),  and  Harkins*  isotopic  number 
(A — 2N),  it  is  suggested  that  an  atom  may  be  defined 
by  its  “  filiation  capacity  ”  U=(3A/4—N)  which 
decreases  by  unity  with  the  passage  from  a  radio¬ 
active  atom  to  its  direct  descendant  by  a-  or  p-emis- 
sion.  U,  which  is  the  sum  of  the  a-  and  p-trans- 
formation  capacities,  i.e ,,  A/4  and  (A/2 — N),  respect¬ 
ively,  has  the  same  value  for  those  radioactive  atoms 
produced  from  the  same  parent  atom,  and  also  for 
an  isotope  of  zinc  and  one  of  krypton.  J.  Grant. 

Quauatum  mechanics  of  the  molecule.  H. 
Ludlofe  (Z.  Physik,  1929,  55,  304 — 326). — Mathe¬ 
matical.  A.  J.  Mee. 
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Displacement  of  spectra  of  praseodyrmum 
compounds.  V.  F.  Ephraim  and  P.  Ray  (Ber., 
1929,  62,  [B],  1509—1519;  cf.  A.,  1927,  121;  1928, 
217). — The  displacement  of  the  spectra  of  praseo¬ 
dymium  compounds,  previously  explained  on  the 
basis  of  the  volume  factor  of  the  metallic  atom,  is 
also  interpreted  by  consideration  of  the  energy 
relationships  of  the  shared  electrons.  If  a  negative 
atom  by  attraction  of  electrons  can  render  strongly 
positive  the  atom  of  a  rare-earth  metal  with  which 
it  is  combined,  the  removal  of  further  electrons  from 
its  44  zone  which  conditions  the  absorption  spectrum 
is  rendered  more  difficult  and  the  greater  energy 
required  corresponds  with  the  shorter  wave-length 
of  the  absorbed  light.  The  violet  displacement  of 
the  spectra  of  the  rare-earths  is  the  more  pronounced 
as  the  metallic  atom  becomes  more  positive  relative 
to  its  partner.  The  hypothesis  is  considered  in  detail 
with  respect  to  a  large  series  of  praseodymium  salts. 
The  following  praseodymium  compounds  are  de¬ 
scribed  :  anhydrous  ammonium  nitrate ,  (NH4)2Pr(N03)5, 
decomp.  160°;  nitrate  ammonate,  Pr(N03)3,5NH3 ; 
phosphite  trihydrate ;  anhydrous  hypophosphite ; 
naphthalene-2-sulpkonate  pentahydrate ;  acetylacetonate ; 
succinate  pentahydrate,  dihydrate,  and  anhydrous ;  per¬ 
chlorate;  chlorate;  iodate  tetrahydrate ;  periodate, 
2Pr203,3Io07,24H20 ;  bromide  nona-ammonate  and 
sesquiammonate.  H.  Wren. 

Displacement  of  spectra  of  neodymium  com¬ 
pounds.  F.  Ephraim  and  P.  Ray  (Ber.,  1929, 
62,  [B],  1520 — 1525) . — The  displacement  of  the 
spectra  of  neodymium  compounds  is  analogous  to 
that  of  praseodymium  salts,  but  the  spectra  are  so 
much  more  complex  that  the  selection  of  comparison 
lines  is  rendered  more  difficult.  The  band  at  about 
430  mp.  is  most  suitable.  The  following  observations 
are  new  :  neodymium  fluoride ,  in  reddish-blue  and 
pink  varieties  which  give  almost  identical  spectra, 
by  precipitation  of  the  chloride  with  hydrofluoric  acid ; 
the  nitrate,  (NH  j  )2Nd(N03 ) 5,4Ho0  (also  anhydrous) ; 
phosphite,  Nd2(HP03)3>4*5H20 ;  iodide ;  bromide  octa-, 
hexa -,  tn-,  and  nona-ammonate.  H.  Wren. 

Lanthanide  contraction  and  spectrum  dis¬ 
placement  during  formation  of  compounds. 
Alterations  of  the  samarium  spectrum.  F. 
Ephraim  and  P.  RIy  (Ber.,  1929,  62,  [2J],  1639 — 
1650 ;  cf.  preceding  abstracts). — The  volume  of  the 
equivalent  ions  of  the  rare-earth  metals  diminishes 
with  increasing  atomic  number,  so  that  in  the  later 
members  the  electrons  are  more  firmly  retained  by 
the  nuclear  charge  and  consequently  their  displace¬ 
ment  towards  the  acid  residue  becomes  more  difficult. 
Since  the  displacement  of  the  spectrum  in  salts  of  the 
rare  earths  is  due  to  change  in  the  energy  of  the  anion 
of  the  electrons  of  the  44  group  with  the  metallic 
atom,  the  effect  of  the  change  of  anion  must  be  less 
marked  with  increasing  firmness  of  retention  of  the 
electrons  to  the  nucleus.  Observations  with  samar¬ 
ium  salts  appear  to  confirm  this  conclusion.  The 
spectra  of  praseodymium  and,  particularly,  of  samar¬ 
ium  salts  are  unexpectedly  sensitive  to  external 
influences.  Thus  very  marked  lines  in  the  bromide 
spectrum  are  found  at  about  430  mu  which  find  no 
analogy  in  the  chloride  or  other  compound  and  cannot 


be  regarded  as  due  to  displacement  of  the  chloride 
line.  Cooling  of  samarium  sulphate  octahydrate 
from  the  ordinary  temperature  to  —180°  alters  the 
spectrum  “  almost  beyond  recognition.”  Most  cer¬ 
tain  comparison  is  afforded  by  use  of  the  lines  between 
400  and  410  m^x  and  the  band  in  the  ultra-violet 
between  360  and  370  mu.  The  course  of  the  displace¬ 
ment  with  samarium  compounds  is  very  similar  to 
that  of  praseodymium  and  neodymium  compounds. 

The  stability  of  the  ammonates  of  the  rare-earth 
metals  may  be  expected  to  increase  vritk  increasing 
atomic  number.  This  is  fulfilled  by  samarium  chloride 
decammine,  which,  unlike  the  ammines  of  the  other 
rare  earths,  is  stable  below  31*5°. 

Contrary  to  Klemm  and  Roekstroh  (this  vol.,  38) 
samarium  chloride  and  bromide  are  colourless  or 
yellowish-'white.  Samarium  iodide  nonahydrate  has 
been  prepared.  The  degradation  of  the  ammines  of 
samarium  chloride  and  bromide  is  described  in  detail. 

H.  Wren. 

New  ultra-violet  band  spectrum  of  hydrogen 
chloride.  B.  A.  Brice  and  F.  A.  Jenkins  (Nature, 
1929, 123,  944). — An  extended  band  system  observed 
in  the  region '  2830 — 3966  A.  from  a  low-pressure 
discharge  in  hydrogen  chloride  with  platinum  elec¬ 
trodes,  or  a  discharge  in  hydrogen  with  electrodes 
carrying  silver  chloride  or  cuprous  chloride,  is  prob¬ 
ably  emitted  by  the  HC1+  ion.  The  intensity  dis¬ 
tribution  is  unusual.  A.  A.  Eldridge. 

Absorption  spectrum  and  decomposition  of 
hydrogen  peroxide  by  light.  H.  C.  Urey,  L.  H. 
Dawsey,  and  F.  O.  Rice  (J.  Amer.  Chem.  Soc.,  1929, 
51,  1371 — 1383). — The  absorption  spectrum  of  hydro¬ 
gen  peroxide  in  the  ultra-violet  is  continuous,  possibly 
because,  as  in  the  case  of  the  alkali  and  hydrogen 
halides,  the  main  intensity  of  absorption  lies  towards 
the  violet  side  of  a  limiting  wave-length  separating 
the  continuous  and  discontinuous  spectra.  The 
absorption  coefficients  appear  to  be  the  same  for 
hydrogen  peroxide  in  solution  and  in  the  gaseous 
state.  The  continuous  spectrum  shows  that  the 
molecule  is  broken  up  into  two  parts ;  the  most  pro¬ 
bable  reaction  is  H20^+iriv==0H(2P1/2)+0H(2Ps2)» 
indicating  that  hydrogen  peroxide  is  a  pseudo¬ 
halogen.  This  is  supported  by  the  fact  that  water 
bands  due  to  hydroxyl  predominate  in  the  emission 
spectrum  of  hydrogen  peroxide  streaming  rapidly 
through  a  cool  discharge  tube.  Illumination  by  the 
zinc  spark  spectrum  causes  water  bands  to  appear  in 
the  fluorescence  of  hydrogen  peroxide,  indicating  that 
under  these  conditions  the  molecules  OH(2P)  an^ 
OH(2$)  are  formed.  S.  K.  Tweedy. 

Near  infra-red  absorption  spectra  of  some 
aldehydes,  ketones,  esters,  and  ethers.  J.  W. 
Ellis  (J.  Amer.  Chem.  Soc.,  1929,  51, 1384 — 1394).—' 
Absorption  curves  for  light  below  2*5  jx  are  recorded 
for  a  series  of  carbonyl  compounds  (cf.  A.,  1928, 
1071).  The  band  at  5*8  fx  due  to  the  carbonyl  group 
exhibits  a  second  overtone  at  1*9 — 2  jx;  indications 
of  the  existence  of  other  overtones  up  to  the  fifth 
were  obtained.  S>  K.  Tweedy. 

Shift  in  the  1 14  [x  absorption  band  of  some 
benzene  derivatives.  J.  Barnes  and  W. 
Fulweiler  (J.  Amer.  Chem.  Soc.s  1929,  51,  1750 
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1752). — The  wave-lengths  of  the  benzene  absorption 
band  at  1-14  tx  are  shifted  towards  higher  values  with 
the  progressive  introduction  of  methyl  groups  into 
the  molecule.  Absorption  curves  are  given  for  toluene, 
p-xylone,  and  mesitylene  in  the  neighbourhood  of 
T14  g  (of.  A.,  1927,  918).  S.  K.  Tweedy. 

Infra-red  investigations  of  molecular  structure. 
I.  Apparatus  and  technique.  C.  P.  Snow  and 
A.  M.  Taylor.  II.  Molecule  of  nitric  oxide. 
C.  P.  Snow,  F,  I.  G.  Rawlins,  and  E.  K.  Rideal 
(Proe.  Roy.  Soc.,  1929,  A5  124,  442—452,  453^ 
464). — I.  Full  details  are  given  of  the  construction 
and  use  of  a  grating  spectrometer  (a  modified  form  of 
that  used  by  Sleator  and  Imes ;  Astrophys.  J.,  1919, 
50,  251),  designed  to  give  dispersion  and  resolution 
sufficient  to  analyse  a  fine  structure  with  a  frequency 
difference  of  one  or  two  wave -numbers.  The  appar¬ 
atus  is  efficient  from  2  to  6  g,  and  gives  accurate 
results  when  used  for  the  determination  of  absolute 
coefficients  of  absorption  (cf.  Robertson  and  Fox, 
A.,  1928,  1073). 

II.  The  vibration-rotation  band  spectrum  of  nitric 
oxide  proves  to  be  a  fundamental,  the  transition 
being  ?t"=0 — with  a  definite  Q  branch  with 
its  head  at  the  wave-number  1882*9,  and  at  least  42 
rotation  bands  in  each  of  the  P  and  R  branches.  No 
overtone,  which  should  fall  in  the  region  of  2*7  p,  has 
yet  been  detected.  The  molecular  constants,  I— 
1-64 x  10^9 g.-cni.2, r0=l*15 X  104*  cm.,  and  ==1882*9, 
derived  from  the  separation  of  the  fine -structure 
bands  (3*35  cm.4),  correspond  almost  exactly  with 
those  obtained  from  electronic  band  spectral  data  (cf. 
Jenkins,  Barton,  and  Mulliken,  A.,  1927,  916).  The 
presence  of  «  Q  branch  is  to  be  attributed  to  the  gyro¬ 
scopic  motion  of  the  molecule,  which  is  the  only 
common  diatomic  molecule  with  an  odd  number  of 
electrons,  and  the  absence  of  alternating  intensities 
in  bands  of  low  rotational  quantum  number  is  also  in 
accordance  with  theoretical  predictions  for  the  gyro¬ 
scopic  diatomic  molecule,  L.  L.  Bircumshaw, 

Third  positive  carbon  and  associated  bands. 
R.  K.  Asundi  (Proc.  Roy.  Soc.,  1929,  A,  124,  277- — 
296). — The  third  positive  carbon  bands,  the  34  bands 
(cf.  Duffendaclc  and  Fox,  A.,  1926,  777),  and  the 
so-called  Wolter  spurious  bands  (Z.  wiss.  Phot.,  1911, 
9,  361),  now  regarded  as  forming  a  new  system  of 
bands  “  5J5  ”),  have  been  photographed  in  the  first 
order  of  a  21 -foot  grating.  In  addition,  a  second  new 
system  consisting  of  bands  degraded  towards  the  red 
hag  been  photographed  under  small  dispersion.  A 
vibrational  analysis  of  these  four  systems  is  given, 
showing  that  they  all  have  the  same  final  electronic 
level  and  that  the  initial  state  of  the  last  system  is 
identical  with  the  new  level  at  v =58927  found  by 
Hopfield  and  Birge  (A.,  1928,  1307).  The  fine  struc¬ 
ture  analysis  of  the  0 — -0  and  0 — 1  bands  of  the  third 
positive  system  is  given  and  the  usual  molecular 
constants  are  evaluated.  Each  band  consists  of  five 
sub-bands,  each  with  a  P,  Q}  and  R  branch ;  the 
transition  involved  is  5$ — >5P,  and  for  the  34  bands 
it  is  probably  5P — >-5P.  L.  L.  BrccuMSKAW. 

Formation  of  absorption  lines  [in  stellar 
spectra],  A.  S.  Eddington  (Month.  Not.  Roy. 
Astron.  Soc.,  1929,  89,  620— 636) .—Theoretical . 


Effect  of  temperature  of  radiation  on  its 
photographic  action.  R.  A.  Houston  (Phil.  Mag., 
1929,  7,  [vii],  1139 — 1143). — Negative  results  were 
obtained  in  attempts  to  detect  differences  in  the 
photographic  action  of  radiation  of  different  temper¬ 
atures  on  photographic  plates  of  different  types. 

F.  G.  Tryhorn. 

Raman  effect.  A,  Petrikaln  and  J.  Hoohberg 
(Z.  Physikal.  Chem.,  1929,  B,  3,  405;  cf.  this  vol., 
741). — A  correction  for  the  previously  determined 
wave-lengths  of  the  Raman  lines  of  some  compounds 
is  given.  The  reference  line  should  bo  4046*6  A. 
instead  of  4358*3  A.,  and  for  five  compounds  it  should 
be  4077*8  A.  A.  J.  Mee. 

Importance  of  Raman  spectra  in  the  structure 
[and  linking]  problems  in  organic  substances. 
A.  Petrikaln  (Z.  physikal.  Chem.,  1929,  B,  3,  360 — 
366). — From  experimental  work  on  24  organic  com¬ 
pounds  of  various  types  it  is  shown  that  the  linking  of 
hydrogen  to  carbon  can  be  determined  from  the  Raman 
spectrum  of  the  compound.  The  presence  of  a  triple 
nitrogen  linking  can  be  found  in  the  same  way.  It  is 
easy  to  separate  the  compounds  into  two  types  accord¬ 
ing  as  the  carbon  is  linked  to  the  hydrogen  by  a 
single  or  a  double  linking.  In  the  case  of  a  -CHEI 
linking  the  wave-length  of  the  Raman  lines  is  3*25 — 
3*27  g;  for  a  -C-H  linking  there  are  two  types  : 
(a)  giving  a  wave-length  of  3*32 — 3*43  g,  and  (6) 
giving  a  wave-length  of  3*48 — 3*49  g  for  the  Raman 
lines.  Compounds  with  triply- linked  nitrogen  (-C=N) 
give  a  wave-length  of  4*41 — 4*48  jx.  In  the  case  of  a 
compound  with  a  double  linking,  the  binding  force  of 
the  hydrogen  atoms  must  be  greater  than  one  with 
single  linkings.  It  is  supposed  that  for  a  triple  linking 
the  hydrogen  atom  would  be  still  more  strongly 
bound.  By  means  of  the  theory  of  linear  oscillators 
the  binding  force  and  maximum  amplitude  for  single 
quantum  excitation  of  hydrogen  and  nitrogen  (triply- 
linked)  atoms  are  calculated.  A.  J.  Mee. 

Comparative  study  of  the  Raman  spectra  of 
some  hydrogen  compounds.  P.  Daure  (Compt. 
rend.,  1929,  188,  1492 — 1494). — Comparison  of  the 
Raman  spectra  of  40  liquids  shows  that  compounds 
of  the  typo  M-H  (where  M  is  a  metalloid)  are  char¬ 
acterised  only  by  lines  of  X  278 — 340  mm.4  (/Mines). 
Compounds  containing  M-M  or  O-C  linkings  may 
produce  lines  of  20 — 196  mm.4,  of  which  the  lines 
143 — 146  and  158 — 162  mm.4  (Mines)  are  character¬ 
istic  of  single  and  double  linkings,  respectively. 
Lines  of  X  166 — 174  mm.4  obtained  in  addition  to 
the  former  type  of  2-lines  indicate  a  CIO  group. 

J.  Grant. 

Raman  effect  in  gases.  E.  L.  Hill  and  E.  C, 
Kemble  (Proc.  Nat.  Acad.  Sci.,  1929, 15, 387 — 392).— 
The  results  of  a  study  of  the  Raman  effect  for  diatomic 
molecules  in  the  case  of  gaseous  hydrogen  chloride 
by  Wood,  and  liquid  hydrogen  by  McLennan  and 
McLeod  (cf.  this  vol.,  378)  are  analysed  theoretically, 
and  it  is  shown  that  they  can  be  interpreted  by 
assuming  new  selection  rules  for  the  rotational  quan¬ 
tum  number  j,  from  to  Aj=0,±2,  giving 

rise  to  a  Q,  a  double  12-form,  and  a  double  P-form 
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branch,  respectively.  It  is  shown  that  this  rule  can  be 
derived  from  quantum  mechanics.  N,  M.  Bligh, 

Raman  effect  in  acetone.  J.  W.  Williams  and 
A.  Hollaekder  (Proc.  Nat.  Acad.  Sei.,  1929,  15, 
421 — 423). — The  Raman  effect  indicates  a  means  of 
detecting  compound  formation  in  solution.  Photo¬ 
graphs  for  acetone  were  taken  and  the  wave-lengths 
of  the  lines  determined,  the  results  tabulated,  and  their 
theoretical  significance  was  discussed.  The  positions 
of  a  number  of  infra-red  absorption  bands  were 
calculated  and  shown  to  correspond,  as  demanded  by 
theory,  with  absorption  bands  observed  in  investig¬ 
ations  of  infra-red  spectra.  N.  M.  Bligh. 

Intensity  of  the  secondary  scattered  radiation 
(Raman  lines).  C.  Manneback  (Naturwiss.,  1929, 
17,  364—365). — Theoretical.  J.  W.  Smith. 

Raman  effect  with  isomeric  organic  substances. 
A.  Dadieu  and  K.  W.  F.  Kohlrausch  (Naturwiss., 
1929,  17,  366 — 367). — The  Raman  effect  has  been  in¬ 
vestigated  with  series  of  isomerides  and  with  series  of 
compounds  of  the  same  homologous  series.  Analogy 
in  the  spectra  is  more  noticeable  in  the  cases  of  homo- 
logues  than  with  isomerides  with  different  chemical 
characters.  In  the  case  of  the  xylenes,  however,  the 
differences  in  the  relative  positions  of  the  mothyl 
groups  produce  very  considerable  differences  in  the 
spectra.  The  spectrum  of  o~  xylene  is  very  similar  to 
that  of  toluene.  The  observations  in  general  agree 
with  the  results  of  infra-red  spectroscopy,  hut  the 
lines  which  would  be  anticipated  in  the  region  1800 — 
2800  cm,-1  do  not  appear.  J.  W.  Smith. 

Photometric  study  of  the  Raman  effect.  P. 
Daure  (Compfc.  rend.,  1929,  188,  1605 — 1606), — The 
Raman  formula  for  the  ratio  of  the  intensities  of  the 
positive  and  corresponding  negative  Raman  lines  pro¬ 
duced  by  the  same  excitation  (the  mercury  line 
4358  A.)  has  been  confirmed  within  experimental  error 
for  the  chlorides  of  arsenic,  phosphorus,  and  carbon, 
although  the  results  indicate  that  the  value  A7~~ 
6'6x  1023  gives  better  agreement.  Revision  of  prev¬ 
ious  results  (A.,  1928,  813)  has  led  to  the  conclusion 
that  the  intensity  of  a  Raman  line  of  given  character¬ 
istic  frequency  is  proportional  to  the  fourth  powrer  of 
the  exciting  frequency,  the  energy  emitted  by  the 
Raman  effect  attaining  in  certain  cases  one  tenth  of 
that  emitted  by  molecular  diffusion.  The  majority  of 
the  characteristic  frequencies  of  cyclohexmie  coincide 
with  infra-red  absorption  frequencies  (this  vol.,  S65) 
although  the  relative  intensities  differ  for  the  two 
phenomena.  J.  Grant. 

Perturbations  in  band  spectra.  I,  (Miss) 
J.  E.  Rosenthal  and  F.  A.  Jenkins  (Proc.  Nat. 
Acad.  Sci.,  1929,  15,  381 — 387). — Curves  are  given 
showing  the  deviations  of  lines  from  the  regular 
formula  for  the  P  branches  of  the  (11,  11)  and  (12,  12) 
violet  CN  bands  (cf.  A.,  1928,  566).  The  perturb¬ 
ations  in  the  a-S  state  occur  in  the  normal,  instead 
of  as  usual  in  the  excited  state  of  the  molecule.  The 
observed  and  calculated  frequencies  of  the  Qx  branch 
arc  tabulated  in  order  to  detect  perturbations. 
Results  are  shown  to  be  in  accordance  with  the  pre¬ 
dictions  of  Kronig  (cf.  A.,  1928,  1067). 

N.  M.  Bligh. 


Fluorescence  spectrum  of  oxygen.  F.  Rasetti 
(Proc.  Nat.  Acad.  Sci.,  1929,  15,  411— 414).— The 
spectrum  of  the  light  from  a  mercury  arc  scattered 
by  oxygen  at  atmospheric  pressure  and  photographed 
with  a  quartz  spectrograph  was  found  to  show,  on 
long  exposure,  a  series  of  doublets  extending  from 
the  ultra-violet  to  the  visible  region.  This  appears 
as  a  fluorescence  spectrum,  observed  for  the  first  time, 
excited  by  the  resonance  line  1849  A.  of  mercury. 
The  relationship  of  the  fluorescence  spectrum  with  the 
known  oxygen  bands  is  determined,  and  reasons  are 
given  for  regarding  it  as  a  transition  ease  between 
Raman  effect  and  fluorescence.  N.  M.  Bligh. 

Ultra-violet  bands  of  sulphur.  J.  Gilles 
(Compfc.  rend.,  1929,  188,  1607— 1608).— A  number 
of  unrecorded  bands  in  the  ultra-violet  spectrum  of 
sulphur  vapour  (32715 — 45651),  attributed  to  S2 
molecules,  are  tabulated  (cf.  Rosen,  A.,  1928,  687). 

J.  Grant. 

Flame  fluorescence  and  the  extinction  of 
fluorescence  in  gas  mixtures  at  high  pressure. 
R.  M.  Badger  (Z.  Physik,  1929,  55,  56— 64).— With 
the  exception  of  the  alkali  metals  the  fluorescence  of 
metal  vapours  in  the  Bunsen  flame  appears  to  be  a 
general  phenomenon.  Attempts  to  produce  sensitised 
fluorescence  in  the  flame  were  unsuccessful.  The 
extinguishing  action  of  mixtures  of  nitrogen  and 
hydrogen  on  the  mercury  fluorescence  at  high  pres¬ 
sures  and  low  temperatures  was  found  to  be  qualit¬ 
atively  equal  to  the  sum  of  the  effects  of  the  separate 
gases.  J.  W.  Smith. 

Electric  moments  of  some  substitution  pro¬ 
ducts  of  benzene  and  diphenyl.  A.  Wejssberger 
and  J.  W.  Williams  (Z.  physikal.  Chem  ,  1929,  B,  3, 
367 — 376). — The  electric  moments  of  a  number  of 
p-disubstitution  products  of  benzene  were  found  on 
the  basis  of  Debye’s  theory,  and  analogous  compounds 
of  diphenyl  were  tested  to  see  if  similar  moments  were 
found  for  these.  Two  derivatives  of  benzene  and 
diphenyl  were  used  in  addition,  in  which  the  sub¬ 
stituents  were  adjacent.  The  methods  employed  were 
those  formerly  used  by  Williams  and  Krchma  (A., 
1927,  819)  and  Williams  and  Weissberger  (A.,  1928, 
1180).  Diphenyl,  4  : 4'-dimtrophenyl,  and  4  :  4'-di- 
chlorodiphenyl  have  no  electric  moment.  The  usual 
formulae  for  these  compounds  will  explain  this  result 
as  well  as  the  arrangements  with  co-axial,  twisted 
rings.  In  contrast  with  these,  other  ^-disubstitution 
products  have  considerable  electric  moments.  These 
compounds  contain  oxygen  linkings  in  which  the 
valency  linkings  are  mutually  inclined.  Formula* 
which  would  explain  this  are  discussed,  and  some  light 
is  thrown  on  the  structure  of  diphenyl  compounds  by 
this  method  of  investigation.  A.  J.  Mbe. 

Relation  between  the  electric  moment  and  the 
P.D.  at  an  interface.  A.  Frumkin  and  J.  W. 
Williams  (Proc,  Nat.  Acad.  Sci.,  1929,  15,  400— 
405). — Electric  moments  of  molecules  calculated  from 
P.D.  data  at  interfaces  are  shown  to  be  approximate 
only,  and  a  number  of  reasons  for  this  fact  are  sug¬ 
gested  and  discussed.  The  Gans  theory  being  unsound 
leads  to  inaccurate  values  of  the  electric  moments, 
which  can,  however,  now  be  determined  by  a  method 
depending  on  the  Debve  modification  of  the  Clausius- 
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Mosotti  relation.  It  is  concluded  that  in  spite  of  a 
striking  similarity  between  inferences  drawn  from 
electric  moment  data  and  interfacial  PJD,  data,  any 
comparisons  between  the  two  can  be  qualitative  only. 

N.  M.  Bligh. 

Electric  moment  of  ethylene  chloride  and  ethyl- 
idene  chloride,  P.  N.  Ghosh,  P,  C.  Mahakti,  and 
D.  N.  S,  Gupta  (Z.  Physik,  1929,  54,  711—714).— 
The  permanent  dipole  moments  of  ethylene  chloride 
and  ethylidene  chloride  were  determined  by  a  null 
method.  The  values  for  the  dipole  moment  obtained 
were  1*567  xMH8  e.s.u.  for  ethylene  chloride  and 
2*045  Xl0~18  e.s.u,  for  ethylidene  chloride.  The 
results  are  discussed  with  reference  to  the  structure 
of  organic  compounds  examined  previously  (cl 
Mali  anti  and  Gupta,  this  voL,  243)  and  compared 
with  results  for  methyl  iodide,  ethyl  bromide,  ethyl 
iodide,  dichloromethane,  and  dibromomethane . 

J.  J.  Pox. 

Generalisation  of  stereochemistry.  P.  Gold- 
finger  (Naturwiss.,  1929,  17,  388).— It  is  claimed 
that  the  conception  of  chemical  stability  as  the  struc¬ 
tures  in  which  the  packing  is  densest  (of.  this  voL,  870) 
can  be  applied  to  general  problems  of  stereochemistry 
and  explains  why  only  a  few  of  the  theoretically 
possible  sp&eiai  configurations  are  experimentally 
realised .  This  view  also  explains  such  phenomena 
as  sterie  hindrance  and  the  enantiomorphy  of  o~ sub¬ 
stituted  diphenyl  derivatives.  J.  W.  Smith. 

Chemical  combination  as  an  electrostatic 
phenomenon.  ¥XL  A.  E.  van  Arkel  and  J.  H. 
db  Boer  (Chem.  Weekbkd,  1929, 20, 282— 288).— The 
decrease  of  ionisation  potentiaLwith  increasing  atomic 
volume  in  the  same  sub-group,  and  the  relations  of 
these  quantities  in  the  main  groups  of  the  periodic 
table,  are  discussed,  and  the  theoretical  work  of  Born 
and  Grimm  is  further  examined.  S.  I.  Levy. 

Chemical  combination  as  an  electrostatic 
phenomenon.  VIII.  A.  B.  van  Arkel  and  J.  H. 
he  Boer  (Chem.  Weekblad,  1929,  26,  326 — 330). — 
A  discussion  of  molecular  stability  in  terms  of  the 
electrical  properties  of  atoms.  S.  I.  Levy. 

Naphthalene  ring  and  Sngden’s  parachors. 
in.  S.  S.  Bhatnagar  and  B.  Singh  (J.  Indian 
Chem.  Soe.,  1929,  6,  263— 288),— The  surface  tensions 
of  1-bromonaphfchalene,  a-  and  j3-naphthols,  and 
«-  and  p-naphthylamines  have  been  determined  by 
the  maximum  bu bble  pressure  method .  The  parachor 
of  the  naphthalene  ring,  calculated  from  these  and 
previously  recorded  data,  is  in  better  agreement  with 
the  value  12*2  (twice  the  value  of  the  benzene  ring) 
than  the  previously  obtained  value  9*2  (A.,  1928, 
355).  H.  Burton. 

Effects  of  pressure  on  the  properties  of  matter. 
P.  W.  Bridgman  (Proc.  Physical  Soc,,  1929,  41. 
341 — 360). — The  effects  of  hydrostatic  pressures  of 
the  same  order  of  intensity  as  the  atomic  or  molecular 
forces  themselves  is  considered  in  the  case  of  gases, 
liquids,  and  solids  and  illustrated  graphically  for 
compressibility,  thermal  expansion,  electrical  resist¬ 
ance,  thermal  conductivity,  and  thermal  and 

by  phase  diagrams  for  change  of  state.  The  anomaly 
of  compressibility  increasing  with  increasing  pressure 


is  shown  by  certain  quartz  glasses  and  by  the  element 
cerium.  N.  M.  Bligh. 

X-Ray  examination  of  the  system  anhydrous 
sodium  sulphate-aluminium  sulphate.  F.  A. 
Steele  (Science,  1928,  68,  ^  156— 157).— X-Ray 
examination  of  the  solid  obtained  by  evaporating 
equimolecular  quantities  of  sodium  and  aluminium 
sulphates  to  dryness  near  the  b.  p.  and  heating  at 
400°  showed  a  new  diffraction  pattern  which  contained 
no  lines  characteristic  of  the  individual  constituents. 
Samples  richer  in  aluminium  sulphate  showed  lines 
due  to  this  substance  superimposed  on  those  of  the 
new  compound,  sodium  aluminium  sulphate;  those 
richer  in  sodium  sulphate  also  showed  these  lines 
together  with  some  new  ones  due  not  to  sodium 
sulphate,  but  to  another  new  compound  containing 
more  sodium  sulphate  than  is  represented  by  the 
formula  N%A1(S04}3,  The  position  of  the  pattern 
due  to  sodium  aluminium  sulphate  remained  un¬ 
changed  in  both  cases,  eliminating  the  possibility  of 
the  formation  of  a  solid  solution. 

L.  S.  Theobald. 

Soft  X-ray  emission  from  various  elements 
after  oxidation.  L.  P.  Davies  (Proc.  Roy.  Soc., 
1929,  A,  124,  268 — 277). — By  means  of  the  apparatus 
previously  described  ( ibid 1927,  A,  115, 280),  a  study 
has  been  made  of  the  effect  of  oxidation  on  the  total 
soft  X-ray  emission  from  silicon,  manganese,  iron, 
cobalt,  nickel,  copper,  molybdenum,  palladium,  and 
tungsten.  In  each  case  the  emission  from  the 
oxidised  targets  was  measured  before  and  after 
bombardment  to  red  heat,  and  the  results  are  ex¬ 
pressed  by  a  series  of  curves  plotting  the  ratio  ip/i$ 
against  the  atomic  number  of  the  element  at  600,  500, 
400,  and  300  volts.  The  effect  of  oxidation  is  to  level 
up  the  efficiencies  of  the  elements,  and  on  the  assump¬ 
tion  that  the  oxygen  atom  simply  introduces  a 
common  factor  into  the  emitting  targets  the  mean 
values  of  ipjit  for  oxygen  are  calculated  to  be  3*61, 
3*15,  2*82,  and  2-06  X  10‘6  at  600,  500,  400,  and 
300  volts,  respectively.  L.  L.  Bircumshaw. 

Analysis  by  X-ray  spectroscopy.  C,  E.  Eddy, 
T.  H.  Laby,  and  A.  EL  Turner  (Proc.  Roy.  Soc., 
1929,  A,  124,  249 — 268), — X-Ray  spectral  analysis 
has  the  great  advantage  that  it  uses  a  very  simple 
spectrum,  the  interpretation  of  which  is  greatly 
facilitated  by  the  Moseley  relationship.  It  has  the 
disadvantages  that  elements  of  low  at.  wt,  require  a 
vacuum  spectrometer,  that  the  excitation  of  the  K 
spectra  of  elements  of  high  atomic  number  requires 
high  potentials  and  highly  evacuated  X-ray  tubes, 
that  the  technique  is  difficult,  and  the  apparatus 
complicated  and  expensive.  It  is  believed  that  these 
difficulties  can  be  considerably  diminished.  The 
possibilities  of  the  method  have  been  investigated, 
and  the  results  obtained  in  a  systematic  analysis  of 
the  impurities  occurring  in  several  samples  of  zinc 
and  one  of  manganese  are  described.  The  method 
is  found  to  be  sensitive  to  amounts  as  small  as  0*0001% 
much  more  sensitive  than  was  indicated  by 
Noddack,  Tacke,  and  Berg  (A.,  1925,  ii,  939),  who 
showed  that  impurities  amounting  to  about  UT% 
could  be  detected.  It  is  sufficient  for  the  identi¬ 
fication  of  an  element  to  record  the  a2,  aXJ  and  lines 
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of  its  K  spectrum,  or  about  five  lines  of  its  L  spectrum, 
and  the  known  relative  intensities  of  the  lines  are  an 
additional  aid  to  identification.  The  optical  method 
(raies  ultimes),  on  the  other  hand,  is  capable  of 
detecting  impurities  down  to  0*001%.  In  this 
method  the  number  of  observable  lines  from  an  element 
tends  to  diminish  as  the  proportion  of  the  element 
diminishes,  so  that  the  identification  of  an  element 
may  depend  on  observations  of  a  couple  of  lines  or 
oven  only  one  lino  in  a  crowded  spectrum.  In  com¬ 
parison  with  analysis  by  optical  spectroscopy,  there¬ 
fore,  the  X-ray  method  has  the  advantages  that  it  is 
more  sensitive,  that  the  sensitivity  is  independent  of 
the  elements  sought  and  of  the  impurities  present, 
and  that  there  is  greater  certainty  in  identifying  the 
lines  observed.  The  technique  of  the  construction  of 
an  X-ray  tube  and  spectrometer  to  eliminate  lines  of 
elements  not  in  the  sample  under  examination  is 
described.  L.  L.  Birctjmshaw. 

X-Ray  investigation  of  copper-magnesium 
alloys,  G,  Grime  and  W.  Mobeis-Jones  (Phil. 
Mag.,  1929,  [vii],  7,  1113—1134), — The  structure  of 
eight  copper-magnesium  alloys  has  been  determined 
by  the  powder  method,  Sahmen’s  equilibrium 
diagram  (A,,  190S,  ii,  187)  was  confirmed  generally. 
Two  new  regions  of  solid  solution  were  detected,  viz., 
the  «-phaso,  a  solution  of  magnesium  in  the  copper 
lattice  up  to  approximately  3%  of  magnesium,  and 
the  p-phase,  a  range  of  solution  extending  not  more 
than  £ — 3%  on  either  side  of  the  composition  repre¬ 
sented  by  CiigMg.  The  a-phas©  has  a  face-centred 
structure  with  a  base  varying  from  3*610  A.  in  copper 
to  3*634  A.  at  the  limit  of  solution.  The  P-phase 
has  the  face-centred  spinel  structure  with  eight 
molecules  in  the  unit  cell  and  a  base  increasing  with 
the  magnesium  content  from  7*003  to  7*059  A.  The 
phase  MggCu  possesses  a  hexagonal  lattice  of  invariable 
dimensions.  The  unit  cell,  with  a  —  5*281  A,,  has  an 
axial  ratio  of  3*464  and  contains  eight  molecules. 
Sahmen’s  diagram  was  verified  in  all  other  details. 
Solid  solution  was  not  found  at  the  maximum  end  of 
the  diagram.  The  lattice  constants  of  copper  and 
magnesium  were  found  to  bo  respectively,  a  —  3*610 
and  3*206  A.,  with  an  axial  ratio  of  1*624. 

The  results  of  this  investigation  agree  with  those  of 
Westgren  and  others  (A,,  1928,  1175}  except  in  the 
structure  assigned  to  the  phase  Mg»Cu. 

F.  G.  Trykorn, 

Determination  of  the  density  and  shape  of 
sub-microscopic  [standard]  substances.  G. 
Placzek  (2.  Physik,  1929,  55,  81— 118).— The  be¬ 
haviour  of  uncharged  metallic  particles  in  heterogene¬ 
ous  electric  fields  can  be  used  to  determine  the  shape 
and  compact  structure  of  the  particles 

W.  E.  Downey. 

Multiple  absorption  and  secondary  K-absorp- 
tion  limits  in  the  Rontgen  region.  B.  B,  Ray 
(Z.  Physik,  1929,  55,  119— 126).— The  secondary 
absorption  edges  observed  by  Nuttall,  Lindsay,  and 
Van  Dyke  can  be  quantitatively  explained  on  the 
assumption  that  a  single  quantum  of  radiation  can 
be  simultaneously  absorbed  by  two  or  more  electrons. 
It  is  further  shown  that  on  the  hypothesis  of  free 
electrons  in  metals  the  fin©  structure  absorption 


edges  observed  by  Kossel  should  not  appear,  at  least 
in  pur©  metals,  W.  E.  Downey, 

Rontgenographic  detection  of  lattice  disturb¬ 
ances  in  metals.  J.  Hengste nberg  and  H, 
Mark  (Naturwiss.,  1929,  17,  443). — Deformation  can 
be  detected  by  the  measurement  of  the  decrease  in 
intensity  of  Debye-Scherrer  lines  with  increasing 
angle  of  deflexion.  The  intensity  ratio  of  two  lines 
with  different  angles  of  deflexion  differs  for  normal 
and  deformed  lattices.  Taking  the  ratio  J2OO//40O> 
the  values  for  rolled  tantalum,  tungsten,  and  molyb¬ 
denum  are  all  definitely  greater  than  for  the  unworked 
metals.  Strongly  hammered  molybdenum  shows 
further  increase.  R.  A.  Morton, 

Production  of  the  continuous  X-ray  spectrum, 
A.  Sommereeld  (Proc.  Nat.  Acad.  ScL,  1929,  15, 
393—400), — The  original  classical  treatment  of  the 
angular  intensity  distribution  of  the  general  X- 
racliation.  of  an  anticathode  was  given,  when  observ¬ 
ations  with  solid  anticathodes  only  were  available. 
Following  work  on  mercury  vapour  and  thin  foils, 
data  are  now  available  on  the  stopping  process  in  the 
single  atom.  The  conditions  under  which  the  classical 
formulae  hold  are  examined  and  a  method  is  considered 
for  treating  the  production  of  general  X-radiation  by 
wave  mechanics.  It  is  shown  that  the  shift  of  the 
intensity  maximum  will  be  larger  for  the  longer  wave¬ 
lengths  of  the  continuous  spectrum  than  for  the  short 
wave-length  limit  and  that  this  is  confirmed  by  the 
experiments  of  Kulenkampff  (ef.  this  voL,  14). 

N.  M.  Bum. 

Polarisation  of  the  tungsten  L  radiations, 
P,  Kirkpatrick  and  I.  Miyake  (Proc.  Nat.  Acad. 
ScL,  1929,  15,  418— 431),— The  L*v  Zpx,  and  Lyt 
radiations  of  tungsten  were  examined  with  an  accuracy 
of  1%  by  a  method  using  integrated  reflected  energy 
measurements,  and  no  polarisation  was  found  for  any 
line.  N.  M.  Bligh, 

Absolute  intensity  measurements  with  X-rays. 
O,  Gabrtner  (Aim.  Physik,  1929,  [v],  2,  94 — 122). — 
The  intensity  of  filtered  radiation  (mean  wave-length 
1*38  A.)  from  a  tube  with  a  copper  anode  has  been 
measured  by  means  of  an  electrically  calibrated 
thermo-element,  and  compared  with  the  ionisation 
of  gases  by  the  rays.  The  pressure  of  gas  in  the 
ionisation  chamber  was  so  high  (for  all  gases  except 
hydrogen)  that  the  unabsorbing  fraction  (also 
measured)  was  merely  a  correction  factor.  The  results 
are  expressed  in  volts  per  ion-pair  :  nitrogen,  40*8 ; 
air,  36*4;  oxygen,  34*4;  argon,  29*6.  Molybdenum 
radiation  (0*714  A.)  was  also  used  for  argon,  29*3  volts 
per  ion-pair  being  required.  Oxygen  has  a  higher 
saturation  potential  than  nitrogen.  R.  A.  Morton . 

X-Ray  method  for  determining  the  size  and 
shape  of  crystalline  ultramicroscopic  particles. 
M.vonLaue  (Sitzungsber*  preuss.  Akad,  Wiss.,  1929, 
227 — 228).— The  breadth  of  the  rings  in  Debve- 
Scherrer  photographs  can  be  used  to  determine  the 
size  and  shape  of  ultra-microscopic  crystalline 
particles  (cf.  Brill,  this  vol.,  746;  Hengstenberg  and 
Mark,  Z.  Krist.,  1929,  69,  271).  R.  A.  Morton. 

Methods  for  obtaining1  X-ray  spectra  of  gases. 
A.  Bjorkeson  (Z.  Physik,  1929,  55,  327—377}.— 
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Different  methods  for  the  production  of  the  X-ray 
spectra  of  gases  were  investigated.  The  principle  of 
the  methods  consists  of  the  collision  in  a  vacuuih  of 
cathode  rays  and  a  ray  from  the  gas  concerned.  Tho 
first  experiments  were  with  sodium.  A  stream  of 
electrons  in  an  ionisation  tube  was  directed  against 
the  opening  of  a  space  containing  sodium,  tho  whole 
having  been  thoroughly  outgassed.  It  was  shown 
that  it  was  possible  to  obtain  X-rays  from  a  gas.  In 
later  experiments  potassium  vapour  was  used,  a  tube 
with  a  hot  cathode  being  employed.  It  was  possible 
to  photograph  the  X-ray  spectrum  of  potassium,  but 
there  was  only  one  line  of  measurable  intensity,  viz., 
the  Ka  line.  Further  experiments  were  carried  out 
with  sulphur  in  an  improved  apparatus.  The 
photograph  of  the  X-ray  spectrum  of  sulphur  had 
five  measurable  lines.  This  was  compared  with  the 
photograph  obtained  for  copper  sulphide.  In  this 
case  only  three  lines  were  obtained,  which  corre¬ 
sponded  with  the  stronger  lines  of  the  sulphur  vapour 
spectrum.  A.  J.  Mee. 

Demonstration  of  polarisation  of  X-rays  in  a 
Lilienfeld  X-ray  tube.  H.  Seemann  (Z.  Physik, 
1929,  55,  371 — 374). — Although  the  blue  light  of  the 
Lilienfeld  tube  which  gives  a  continuous  spectrum  is 
practically  completely  polarised,  tho  major  part  of 
the  decelerated  spectrum  is  not  polarised. 

A.  J.  Mee. 

Magnetic  and  crystallographic  investigations. 
Ferric  oxide  hydrates.  W.  H<  Albrecht  (Ber., 
1929,  62,  [J3],  1475 — 1482;  cf.  Wedekind  and 
Albrecht,  A.,  1926,  1196 ;  1928,  9). — The  a-hydrate, 
identical  with  goethite,  is  prepared  by  oxidation  of 
ferrous  hydrogen  carbonate  solution  by  (1)  hydrogen 
peroxide,  (2)  a  current  of  air  or  oxygen,  and  (3) 
prolonged  exposure  of  the  solution  to  air  at  37°; 
substances  obtained  by  method  3  contain  ferrous  iron. 
The  y-hydrate,  identical  with  lepidocrocite,  is  obtained 
by  the  oxidation  of  very  dilute  ferrous  solutions  by 
the  equivalent  amount  of  sodium  iodate  in  presence 
of  sodium  thiosulphate.  Both  hydrates  are  crystalline. 
The  temperature  of  decomposition  of  the  synthetic 
hydrates  is  markedly  lower  than  that  of  tho  natural 
substances.  The  ratio  H20  ;  Feo03  is  not  constant, 
the  water  content  being  usually  higher  than  the 
theoretical.  The  magnetic  properties  show  a  distinct 
change  with  the  age  of  the  specimens,  whereas  deter¬ 
mination  of  water  content  and  Rontgenographic 
examination  indicate  stability.  Ageing  under  water 
causes  a  diminution  of  the  susceptibility  of  both 
hydrates,  whereas  desiccation  at  100°  in  a  current  of 
air  diminishes  the  susceptibility  of  the  a-hydrate  but 
increases  greatly  that  of  the  y-hydrate.  The  natural 
or  synthetic  a-hydrate  is  more  stable  than  the 
y-hydrate ;  dehydration  of  the  a-hydrate  affords  the 
a- oxide,  whereas  the  y-hydrate  gives  the  y-oxide 
which  passes  at  a  higher  temperature  into  the 
a-oxide.  H.  Wren. 

Periodic  and  spiral  forms  of  crystallisation. 
E.  S.  Hedges  (Nature,  1929,  123,  837—838).— 
Spiral  crystal  growth  has  been  observed  with 
potassium  dichromate  solution  and  camphorsulphonic 
acid  (cf.  Hughes,  this  vol.,  495). 

A,  A.  Eldridge. 


Crystal  structure  of  nickel  films.  G.  P. 
Thomson  (Nature,  1929,  123,  912). — Films  of  nickel 
deposited  by  sputtering  on  rock  salt  in  residual  gas 
or  argon  exhibit  a  hexagonal  structure,  c  4*06,  a 
2-474  A.,  d  8-86,  differing  from  that  obtained  by 
Bredig  and  Allolio  (A.,  1927,  502)  by  sputtering  in 
hydrogen.  A.  A.  Eldridge. 

Crystal  structure  of  barium.  A.  J.  King  and 
G.  L.  Clark  (J.  Amer.  Chem,  Soc.,  1929,  51,  1709 — 
1711). — The  structure  is  a  body-centred  lattice,  each 
unit  cell  containing  2  atoms  and  having  an  edge  of 
5*015±0*003  A.  The  calculated  atomic  radius  of 
barium  is  2*171  A.  S.  K.  Tweedy. 

Connexion  between  the  zig-zag  structure  of  the 
hydrocarbon  chain  and  the  alternations  in  the 
properties  of  odd-  and  even-numbered  chain 
compounds.  A.  Muller  (Proc.  Boy.  Soc.,  1929, 
A,  124,  317 — 321). — X-Ray  investigation  of  a  number 
of  carbon  chain  compounds  has  shown  that  the  CH2 
groups  of  the  chain  molecule  lie  equally  spaced  on  two 
parallel  rows,  the  lines  between  successive  centres  thus 
forming  a  zig-zag  (A.,  1928,  1176).  Whereas  in  an 
even-numbered  member  of  a  series  the  lines  connecting 
the  two  end  groups  are  parallel,  this  does  not  hold  for 
the  odd  members.  A  number  of  diagrams  are  given 
to  show  the  structural  difference  between  odd  and  even 
chain  compounds,  and  the  alternations  in  physical 
properties  (e.g.,  m.  p.,  molecular  volume,  and  heat  of 
crystallisation  of  fatty  acids,  etc.)  are  readily  explained 
on  this  basis.  Considering  molecules  in  which  the  two 
end  groups  are  chemically  identical,  it  is  shown  that  in 
the  actual  crystal  two  molecules  should  lie  along  the  c 
axis  when  the  crystal  is  built  up  of  odd-numbered 
chains,  and  only  one  molecule  in  a  crystal  composed 
of  even-numbered  chains.  L.  L.  Bircumshaw. 

Constitution  and  density  of  particles  in  pre¬ 
cipitated  smokes.  H,  P.  Walmsley  (Phil.  Mag., 
1929,  [vii],7, 1097 — 1112). — X-Ray  analyses  have  been 
made  by  the  powder  method  of  the  particles  electric¬ 
ally  precipitated  from  smokes  produced  from  arcs 
burning  in  air  between  electrodes  of  various  common 
metals.  With  the  exception  of  silica  particles  dis¬ 
persed  from  carborundum,  the  precipitated  smokes 
were  found  to  be  crystalline.  Readily  oxidisable 
metals  gave  oxides,  whilst  gold,  silver,  and  platinum 
gave  metallic  smokes.  Particles  from  magnesium, 
cobalt,  nickel,  and  cadmium  arcs  wero  of  the  simple 
face -centred  cubic  monoxides.  The  dispersion  of 
calcium  in  the  crater  of  a  carbon  arc  gave  calcium 
monoxide  and  hydroxide;  thallium  and  chromium 
gave  sesquioxidcs .  Zinc  gave  the  hexagonal  monoxide . 
Other  substances  may  be  divided  into  two  classes, 
those  giving  more  than  one  substance  in  the  disperse 
phase  (silver,  iron,  and  copper)  and  those  giving 
polymorphous  crystalline  modifications  (aluminium, 
arsenic,  antimony,  lead,  and  carborundum).  Smokes 
consisting  of  oxides  which  are  polymorphous  usually 
give  the  form  which  is  stable  at  high  temperatures. 
The  formation  of  mixed  oxides  by  copper  and  iron 
arcs  is  attributed  to  dissociation  in  the  former  case,  and 
to  low-temperature  oxidation  in  the  latter.  These 
results  indicate  that  the  formation  of  tho  smoke 
particles  is  completed  at  a  high  temperature  and  in  the 
immediate  neighbourhood  of  the  hot  electrodes. 
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The  results  for  iron  are  shown  to  complete  the 
explanation  offered  by  Elihu  Thomson  of  a  magneto¬ 
optical  effect  observed  with  the  fume  from  an  iron  arc. 
The  densities  of  the  precipitated  smoke  particles  were 
calculated  from  the  lattice  measurements,  and  shown 
to  be  normal.  Abnormally  low  values  found  by  other 
workers  using  different  methods  are  attributed  to 
varying  modes  of  aggregation  of  the  particles. 

F.  G.  Tryhorn. 

Mesophases  (intermediate  states  of  aggreg¬ 
ation),  I.  Nature  of  mesophases*  H.  Zocher 
and  V.  Bibsteih  (Z.  physikal.  Chem.,  1929,  141, 
413—423). — Theoretical.  A  general  discussion  of  the 
nature  of  states  of  aggregation.  Mesophases  occupy 
an  intermediate  position  between  crystals  and  purely 
amorphous  substances  and  are  characterised  by  their 
molecular  movements  having  complete  statistical 
equivalence  in  certain  directions  and  a  definite  period¬ 
icity  in  others.  The  elastic  behaviour  of  nematic  and 
smectic  phases  (cf.  Friedel,  A.,  1923,  ii,  223)  is  dis¬ 
cussed,  as  well  as  the  X-ray  interference  patterns  to 
be  expected  in  substances  in  which  there  is  incomplete 
symmetry  of  molecular  movement.  F.  L.  Usher. 

Space  lattice  of  the  trigonal  modification  of 
acetamide.  0*  Hassel  and  N.  Lbzanski  (Z. 
physikal.  Chem.,  1929,  B,  3,  282 — 288). — The  crystal 
structure  of  the  trigonal  form  of  acetamide  is  invest¬ 
igated,  The  form  was  obtained  by  cooling  a  saturated 
solution  of  acetamide  in  ethyl  acetate  at  50°  to  the 
ordinary  temperature  over  a  period  of  a  fortnight. 
The  elementary  rhombohedron  has  an  angle  of  91°  17', 
The  length  of  the  edge,  r,  is  8  05  A.  The  number  of 
(CHo’CO’NIL)  groupings  in  the  crystal  is  six,  and  the 
“  calculated  molecular  weight of  the  substance  will 
be  three  times  the  value  indicated  by  the  formula. 
The  substance  is  thus  polymerised  in  the  sense  of  the 
term  as  used  by  Weissenberg  (cf.  this  voL,  247).  In 
many  organic  solvents  (but  not  in  water)  and  in  the 
vapour  state,  acetamide  is  known  to  be  associated. 

A,  J.  Mee. 

Crystal  structure  of  covellite.  H.  S.  Roberts 
and  C.  J.  Ksanda  (Amer,  J.  Sci.,  1929,  [v],  17,  489 — 
503). — X-Ray  analyses  have  been  made  of  covellite 
from  Summitville,  Colorado,  and  of  synthetic  covellite 
prepared  by  prolonged  heating  of  copper  and  sulphur 
at  500°.  A  hexagonal  unit  cell  was  deduced ;  a=  3-802 
A.,  c— 16*43  A.,  and  c/a =4* 321.  It  contains  six 
copper  and  six  sulphur  atoms  in  Wyekoff’s  special 
position  (d)  and  (f),  and  {a)  and  (e),  respectively,  of 
space-group  ,  where  UCa— 0*093  and  £78=0*126. 
The  structure  assigned  offers  a  satisfactory  explanation 
for  the  perfect  basal  cleavage,  and  for  the  possibility 
of  gliding  parallel  to  the  base.  F,  G.  Tryhorn, 

Possible  reflecting  planes  in  cubic  crystals. 
L,  W.  McKeehan  (Amer.  J.  Sci,,  1929,  [v],  17,  548 — 
556). ~ A  table  has  been  constructed  giving  the  indices, 
hkls  of  possible  reflecting  planes  in  cubic  crystals,  for 
values  of  between  1  and  360.  Resides 

values  of  Q~,  log  (l/Q)  to  five  places  of  decimals,  and 
(hkl),  a  value  is  given  for  z,  the  relative  number  of 
planes  of  each  form  in  holohedral  crystals,  and  those 
values  of  Q2  are  also  indicated  which  remain  of  account 
in  body-centred,  face-centred,  and  diamond-like 
arrangements,  F.  G.  Tryhorn. 


X-Ray  analysis  of  cathode-deposited  platinum 
in  presence  of  helium.  R.  Salvia  (Anal.  Fis.  Qmm., 
1929, 27, 285—289)  .—The  X-ray  diagram  of  platinum, 
deposited  in  presence  of  helium,  show's  the  existence  of 
a  face-centred  cubic  lattice.  Calculations  show  that 
there  is  insufficient  space  for  the  entry  of  the  helium 
atom,  into  the  lattice.  H.  P,  Ghxbe, 

Spinels  of  bivalent  cobalt.  Cobaltous  alumin- 
ate,  chrcmite,  ferrite,  and  cobaltite.  G.  Natta 
and  L.  Passerini  (Gazzetta,  1929,  59,  280—288).— 
An  X-ray  investigation  has  been  made  of  the  com¬ 
pounds  of  cobaltous  oxide  with  the  oxides  of  tervalent 
aluminium,  chromium,  and  iron,  obtained  by  calcining 
one  molecule  of  cobaltous  nitrate  with  two  molecules 
of  the  nitrate  of  the  corresponding  tervalent  metal. 
These  compounds  are  isomorphous  with  cobaltous 
eobaltite  previously  described  (Natta  and  Strada,  A,, 
1928,  1079)  and  crystallise  in  the  cubic  system  with  a 
lattice  of  the  spinel  type.  The  following  data  have 
been  obtained  for  the  four  compounds  CoAl204, 
CoCo^O^  Co0r204l  and  CoF%04,  respectively  :  length 
of  unit  cell,  a ,  8*06,  8*06,  8*31,  and  8*36  A. ;  volume  of 
unit  cell,  524,  524,  574?  and  584x10“**  e.c. ;  d 
4*50,  6*11,  5*26,  and  5  34;  4*57,  6*07,  5-14,  and 

5*19.  O.  J.  Walker. 

Stability  of  atomic  space  configurations. 
P.  Goldfinger  (Naturwiss.,  1929,  17,  387).— It  is 
claimed  that  the  relative  stabilities  of  compounds  with 
different  spacial  configurations  can  be  predicted  from 
a  knowledge  of  the  ionic  radii  involved,  those  involving 
the  closest  packing  being  supposed  to  be  the  most 
stable.  The  theory  is  supported  by  several  examples 
of  analogous  compounds.  J.  W.  Smith. 

Examination  of  the  micro-crystals  of  calcium 
carbonate  in  molluscan  shells  by  means  of 
X-rays.  III.  J.  Tsutsumi  (Mem.  Coll  Sci. 
Kyoto,  1929,  12,  199 — 202). — Shells  of  a  number  of 
Japanese  molluscs  have  been  examined  by  means  of 
X-rays.  In  the  porcelanous  and  nacreous  layers  the 
calcium  carbonate  is  in  the  form  of  aragonite,  and  in 
the  prismatic  layers  generally  in  the  form  of  calcite. 
The  axis  of  the  fibrous  arrangement  of  the  micro¬ 
crystals  is  always  nearly  perpendicular  to  the  surface 
of  the  shell,  and  coincides  with  the  principal  axis  of 
calcite  or  the  orthorhombic  c  axis  of  aragonite. 

0.  W.  Gujby.  ^ 

Crystal  faces  developed  by  etching  metallic 
crystals  of  aluminium  and  zinc,  B.  Fujita 
(Mem.  Coll  Sci.  Kyoto,  1929,  12,  159— 163).— The 
crystallographic  indices  of  the  crystal  faces  produced 
by  etching  strained  samples  of  aluminium  and  of  zinc 
have  been  measured.  The  facets  of  the  aluminium 
crystals  are  (100)  and  (110),  and  of  the  zinc  crystals 
(0001)  and  (1010),  C,  W.  Gibby. 

Determination  of  the  edge  of  the  lattice  of 
the  compound  K0[PtBrJ.  M.  Mathis u  (Compt, 
rend.,  1929,  188,  1611— 1612).— The  compounds 
K2[PtBr6]  and  K2[PtCl6]  were  shown  by  X-ray 
methods  to  have  the  same  crystalline  structure,  and 
a  for  the  former  (10*35±0*05)  was  therefore  obtain¬ 
able  from  that  of  the  latter  and  from  the  mean  of  the 
differences  in  sin  9  for  the  various  planes.  There  are 
4  molecules  per  unit  cell.  J.  Grant. 
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Crystal  properties  and  conditions  of  crystall¬ 
isation.  A.  Smekal  (Z.  Physik,  1929,  55,  289 — 
303). — Crystal  properties  can  be  divided  into  two 
classes  according  to  whether  alteration  of  the  crystal 
structure  through  impurities  or  any  other  cause 
leaves  the  property  unchanged  or  greatly  alters  it. 
The  former  may  be  called  “  structure- insensitive*1 
properties,  and  the  latter  “  structure-sensitive  ”  pro¬ 
perties.  The  “  structure-insensitive  ”  properties  are 
governed  by  the  lattice  theory  of  ideal  crystals,  whereas 
the  others  cannot  bo  described  by  this  theory.  The 
“  structure-sensitive  ”  properties  are  wholly  or  partly 
“  loose-space  ”  properties.  “  Structure -sensitive 
properties  are  markedly  influenced  by  the  conditions 
of  crystallisation,  whereas  the  insensitive  are  not. 
The  properties  of  rock  salt  crystals  are  taken  as 
examples.  Crystals  formed  from  solution,  and  those 
formed  by  the  solidification  of  molten  salt  at  a  much 
higher  temperature,  show  different  properties  in  some 
respects.  Especially  is  this  so  with  the  ionic  con¬ 
ductivity  of  the  crystals.  The  conductivity  of  crystals 
from  molten  salt  is  almost  a  thousand  times  as  great 
as  that  of  crystals  deposited  from  solution.  The  effect 
of  the  crystallisation  temperature  on  the  “  loose - 
space  ”  formation  is  discussed.  A.  J.  Mee. 

Distribution  of  recrystallisation  centres  in 
stretched  tin  strips.  P.  Beck  (Z.  Physik,  1929, 
55, 374 — 377). — The  distribution  of  the  first  recrystall¬ 
isation  centres  in  stretched  quasi-isotropic  poly¬ 
crystalline  tin  strips  was  followed.  The  number  of 
centres  agrees  with  the  Luders-Hartmann  curve. 
The  consequences  of  this  dependence  of  the  number  of 
centres  on  the  deformation  are  considered. 

A.  J.  Mee. 

Property  of  superconducting  metals.  J.  H. 
Bartlett,  jun.  (Nature,  1929,  123,  869 — 870). — 
Polemical  against  Kapitza  (Proc.  Roy.  Soc.,  1929,  A, 
122,  342).  A  view  which  gives  a  qualitative  picture 
of  most  of  the  facts  is  advanced.  A.  A.  Eldridge. 

[Property  of  superconducting  metals.]  P. 
Kapitza  (Nature,  1929,  123,  870— 871).— A  reply  to 
Bartlett  (preceding  abstract).  A.  A.  Eldridge. 

Diamagnetism  and  crystal  structure.  C.  V. 
Raman  (Nature,  1929,  123,  945). > — The  abnormal 
susceptibility  of  graphite  is  intelligible  in  terms  of 
the  peculiar  structure  of  the  substance  and  its  electrical 
conductivity  if  it  is  assumed  (Ehrenfest)  that  there 
are  electron  orbits  circulating  round  the  plane  hex¬ 
agonal  rings  of  carbon  in  the  crystal  lattice.  Sugar 
charcoal  and  lamp-black  are  not  crystalline,  and,  as 
anticipated,  the  susceptibility  of  amorphous  carbon 
is  normal.  A.  A.  Eldridge. 

Magnetic  properties  of  isolated  atoms  of  cobalt. 
L.  W.  Constant  (Nature,  1929,  123,  943 — 944) .< — 
Platinum  containing  5%  or  10%  of  cobalt  is  ferro¬ 
magnetic.  Determinations  of  the  magnetisation  give 
values  corresponding  with  a  magnetic  moment  per 
cobalt  atom  60%  and  25%,  respectively,  greater  than 
that  calculated  from  the  saturation  magnetisation  of 
pure  cobalt,  on  the  assumption  that  the  platinum 
atoms  do  not  contribute  to  the  magnetisation.  The 
relation  between  I  and  H  varies  with  the  heat  treat¬ 
ment.  A.  A.  Eldridge. 


Magnetic  susceptibilities  of  some  inorganic 
and  organic  electronic  isomerides.  S.  S.  Bhatna- 
gar  and  S.  L.  Luther  (J.  Indian  Chem.  Soc.,  1929, 
6,  303 — 307). — The  value  of  k  in  the  equation  Xm= 
— 2-85X  lO10/^2,  where  %m  is  the  molecular  suscept¬ 
ibility  and  r±  the  mean  radius  of  the  molecule,  increases 
with  the  number  of  atoms  in  the  molecule ;  thus  with 
5  atoms  k= 4,  with  13  atoms  &~7*54,  and  with  24 
atoms  &=  11*26.  In  the  case  of  groups  of  isomerides 
having  the  same  number  of  atoms  in  the  molecule  the 
values  of  k  increase  with  the  atomic  numbers  of  the 
groups.  A.  R.  Powell. 

Superconductivity  of  thorium.  W.  Meissner 
(Naturwiss.,  1929, 17,  390 — 391). — Superconductivity 
has  been  established  in  the  case  of  metallic  thorium, 
commencing  at  about  1-4°  Abs.  Even  slightly  above 
this  temperature  the  resistance  is  only  about  0*017  of 
that  at  0°  C.,  but  it  drops  sharply  within  0-2°  until  at 
1-3°  Abs.  it  is  less  than  0-0001  of  that  at  0°.  It  is 
considered  possible  that  some  of  the  other  elements 
with  which  superconductivity  has  not  yet  been 
observed  (this  vol.,  250)  may  show  similar  effects  at 
temperatures  lower  than  those  so  far  attained. 

J.  W.  Smith. 

Trib oelectricity  of  quartz  and  mercury.  L.  H. 
Dawson  (J.  Opt.  Soc.  Amer.,  1929,  IS,  344—348). — 
Experiments  are  described  on  the  electrification  pro¬ 
duced  when  the  contact  between  a  plane  quartz 
surface  and  mercury  is  severed  in  an  atmosphere  of 
air.  The  electrification  is  variable  unless  precautions 
are  taken  to  exclude  water  vapour ;  under  these  con¬ 
ditions  a  P.D.  of  about  350  volts  is  set  up  correspond¬ 
ing  with  a  charge  of  about  1  e.s.u.  per  cm.2  of  quartz 
surface.  R.  W.  Lunt. 

Quantum  theory  of  dispersion  in  metallic 
conductors-  R.  de  L.  Kronig  (Proc.  Roy.  Soc., 
1929,  A,  124,  409 — 422). — Mathematical. 

Photodichroism  and  photoanisotropy.  I. 
Fundamental  phenomena  and  definitions.  II. 
Fundamental  effects  of  induced  photodichroism 
and  experimental  method.  F.  Weigert  (Z. 
physikal.  Chem.,  1929,  B,  3,  377-388,  389-404).— 
I.  When  layers  of  light-sensitive  material  are  illumin¬ 
ated  with  linearly  polarised  light  they  become  aniso¬ 
tropic  and  exhibit  the  phenomenon  of  diehroism.  The 
old  and  new  experimental  data  on  these  phenomena 
are  discussed.  They  can  be  classed  together  as 
“  photodichroism  ”  and  e<  photoanisotropy  ” ;  the 
effects  are  very  complex .  Three  different  effects  appear 
to  be  present — primary,  secondary,  and  induced 
photodichroism  (photoanisotropy) .  Induced  photo¬ 
dichroism  is  a  new  phenomenon  which  consists  of  the 
presence  in  a  primary  photoanisotropic  system  of  new 
coloured  particles  which  exhibit  photodichroism . 

II.  The  phenomenon  of  induced  photodichroism  is 
discussed,  and  it  is  stated  that  it  can  be  obtained  pure, 
and  without  distortion,  in  a  photographic  layer 
exposed  to  polarised  light  with  the  simultaneous  occur¬ 
rence  of  primary  and  secondary  photodichroism,  if, 
after  exposure,  it  is  fixed  and  the  coloured  silver 
particles  are  produced  by  physical  development.  The 
experimental  method  for  this  new  phenomenon  is, 
with  few  modifications,  that  previously  used  for  the 
investigation  of  primary  photodichroism .  The  applic- 
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ation  of  the  new  effect  to  photographic  and  other 
problems  is  given.  A.  J.  Mice. 

Kerr  effect  and  molecular  structure.  BL  A. 
Stuart  (Z,  Physik,  1929, 55, 358 — 370). — The  import¬ 
ance  of  the  Kerr  effect  in  the  question  of  molecular 
structure  is  shown.  An  accurate  formula  for  the 
gaseous  state  is  considered  together  with  a  formula  for 
molecular  diffraction  due  to  Debye,  and  discussed  from 
the  point  of  view  of  its  analysis  into  terms  correspond¬ 
ing  with  certain  physical  quantities.  One  term  in  the 
Kerr  constant  is  due  to  the  asymmetry  of  optical  and 
electrostatic  polarisation,  and  the  other  is  due  to  the 
dipole  moment  of  the  substance  concerned.  They 
can  be  separated  by  a  knowledge  of  the  effect  of 
temperature  on  the  value  of  the  Kerr  effect.  The 
possibility  of  obtaining  the  amount  and  direction  of 
the  maximum  polarisation  by  means  of  the  Kerr  effect 
is  discussed.  For  dipole-less  molecules  the  agreement 
between  the  Kerr  constant  calculated  from  the  degree 
of  depolarisation  and  that  observed  is  good.  For 
hydrogen  chloride,  sulphur  dioxide,  and  ammonia 
the  degree  of  polarisation  is  calculated  for  all  three 
axes.  In  the  case  of  ammonia  there  is  apparently  no 
axis  of  symmetry  as  regards  polarisation. 

A.  J.  Mee. 

Molecular  lengths  measured  by  an  optical 
lever.  W.  N.  Bomb  (Phil. Mag.,  1929, 7,  [vii],  1163— 
1182). — The  construction  and  technique  of  optical 
levers  are  described.  The  use  of  such  an  optical 
lever  enables  changes  in  the  thickness  of  a  sheet  of 
mica  to  be  measured  with  an  accuracy  of  about 
l*5Xl(H  cm.  On  tilting  the  lover  and  letting  it 
return  gently  on  to  the  mica  surface  apparent  changes 
in  the  thickness  arc  observed.  These  changes  have 
been  analysed  for  periodicity.  The  periodicity, 
(10±0*3)xl0's  cm.,  found  for  muscovite  mica  is 
concluded  to  correspond  with  the  length  of  the  unit 
cell  of  muscovite,  which  by  X-ray  measurements  is 
found  to  be  9*95  xl(H  cm.  For  steel  a  periodicity  of 
(6‘8±0*2}xl(H  cm.  was  obtained,  agreeing  with  the 
X-ray  value  of  0*737  X  10~8  cm.  for  the  cementite 
cell.  It  is  shown  that  in  each  of  four  experiments 
described  the  probability  of  so  .marked  a  periodicity 
so  close  to  a  possible  X-ray  value  is  about  1  in  100. 
The  results  seem  best  explained  by  assuming  that  the 
needle  tip  of  the  lever  ruptures  a  certain  number  of 
the  surface  layers  of  the  crystal,  which  flow  radially 
outward  until  the  needle  reposes  on  the  first  intact 
layer.  If  flow  did  not  occur  it  is  estimated  that 
pressures  of  from  3000  to  180,000  atm.  would  have 
occurred  at  the  contact.  It  is  found  necessary  to 
conclude  that  a  more  or  less  ordered  return  flow  of  a 
small  number  of  the  surface  layers  occurs  when  the 
needle  tip  is  withdrawn.  The  return  flow  is  attributed 
to  surface  tension  or  cohesion  forces.  No  periodicity 
was  found  with  selenite,  possibly  owing  to  the  plastic 
nature  of  this  substance.  F.  Q.  Tryhoex, 

Intensive  drying  of  liquids.  S.  Lenher,  (Nature, 
1929,  123,  907 — 908). — The  rise  of  b.  p.  observed  bv 
Baker  (J.C.S.,  1922,  121,  568;  1923,  123,  1223)  and 
Smits  (J.C.S.,  1924, 125,  1068)  with  intensively  dried 
liquids  can  bo  observed  in  a  similar  apparatus  with 
undried  benzene,  carbon  tetrachloride,  and  water; 
hence  the  effect  is  attributed  to  superheating.  Con¬ 


ditions  favourable  to  the  apparent  rise  in  b.  p.  have 
been  determined.  The  b*  p.  of  benzene  subjected  to  a 
direct-current  potential  of  450  volts  was  unchanged 
(cf.  Baker,  J.C.S.,  1928,  1054).  A.  A.  Eldrxdge. 

ci/cIoHexanol  and  the  third  law  of  thermo¬ 
dynamics.  K.  K.  Kelley  (J.  Araer.  Chem.  Soc., 
1929,  51,  1400 — 1406). — The  true  specific  heats  of 
both  crystalline  forms  of  eydohexanol  have  been 
determined  down  to  about  15°  Abs.  The  transition 
of  the  two  crystalline  forms  occurs  at  263*5°  Abs, ; 
the  heat  of  transition  was  determined.  The  following 
thermal  data  are  recorded  for  q/cfohexanol :  in,  p. 
297°  Abs. ;  molar  heat  of  fusion  at  m.  p.,  406  g.-eal. ; 
molal  entropy,  47-5 — 47*8  g.-cal./l0 ;  molal  free 
energy,  —37,500  g.-eal.  Both  crystalline  forms  have 
the  same  entropy  at  0°  Abs.  S.  K.  Tweedy, 

B.  p.  of  hydrocarbons.  B.  Nekrassov  (Z. 
physikal,  Chem,,  1929,  141,  378 — 387). — Theoretical. 
The  b.  p.  of  a  number  of  hydrocarbons  of  various 
types  can  be  calculated  by  means  of  an  empirical 
equation  2T=const.  {M— EJ/y'E  (where  iF^b.  p.  Abs., 
Jf=mol.  wt.,  'E==mm  of  various  atomic  and  struc¬ 
tural  constants)  based  solely  on  the  structural  formula 
of  the  compound.  Direct  comparison  of  the  b.  p.  is 
unsatisfactory  in  discussing  the  important  question 
of  the  connexion  between  b,  p,  and  molecular  con¬ 
stitution,  since  the  latter  exerts  a  progressively  weaker 
influence  as  the  mol.  wt.  increases.  For  this  reason 
the  regularities  hitherto  found  are  qualitative.  To 
overcome  the  difficulty  of  taking  account  of  the  com¬ 
bined  effects  due  to  several  structural  units,  the 
influence  of  mol.  ivfc,  on  the  b.  p.  is  eliminated 
by  adapting  a  formula  previously  deduced  (cf.  this 
vol.,  497).  The  influence  exerted  by  different  types 
of  structure  is  represented  by  numbers,  the  value 
for  each  structure  being  chosen,  so  as  to  give  the 
best  average  result  for  all  compounds  in  which  it 
occurs.  F,  L.  Usher. 

Relation  between  the  b.  p.  and  molecular 
structure  of  cis-trans  ethylenic,  saturated,  and 
acetylenic  acids.  Bourguel  (Compt.  rend,,  1929, 
188,  1494—1496). — The  author’s  values  for  the  b.  p./ 
15  mm,  of  five  pairs  of  these  acids  are  related  to  the 
number  of  carbon  atoms  they  contain  (C4  to  Cg)  by 
two  straight  lines.  The  ethylenic  acids  are  classified 
accordingly  into  those  produced  by  catalytic  reduction 
tsoerotonie  acid),  and  those  which  undergo 
isomeric  transformation  in  the  presence  of  iodine  (e.g,, 
cro tonic  add).  The  lines  for  the  saturated  and 
acetylenic  acids  coincide  with  those  for  the  cis-  and 
Jrans-ethylenio  acids,  respectively.  The  b.  p,  and 
other  physical  constants  depend  on  the  structure  as 
well  as  on  the  moL  wt.  J.  Grant. 

Calorimetric  absolute  measurement  of  electro¬ 
lytic  conductivity  for  high-frequency  alternating 
current.  E.  Justx  (Ann.  Physik,  1929,  [v],  2, 
65 — 93). — The  theory  of  inductive  heating  advanced 
by  Fischer  and  Wever  (Mitt,  K.  W.  Inst.  Eisen- 
forsehung,  69)  is  confirmed.  Encasing  the  metal  in 
an  insulator  appears  to  enhance  the  skin  effect  in 
proportion  to  an  increase  in  dielectric  constant  or 
wall-strength.  This  implies  that  the  increase  in 
resistance  of  an  insulated  wire  when  carrying  high- 
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frequency  current  must  be  ascribed  to  the  high 
dielectric  constant  rather  than  to  dielectric  loss. 
When  the  heating  of  a  body  in  a  high-frequency 
furnace  varies  as  its  conductivity,  the  role  of  coil 
length  can  be  treated  as  a  constant  factor.  In  the 
range  of  frequencies  used  in  wireless  telegraphy  no 
change  of  electrolytic  conduction  occurs  on  a  sufficient 
scale  to  have  any  decisive  influence  on  the  mode  of 
operation  of  underground  and  underwater  antennae. 

R.  A.  Morton. 

Derivation  of  the  chemical  equilibrium  con¬ 
stant.  H.  Ludloff  (Naturwiss.,  1929,  17,  367 — 
368) . — Mathem atical .  J.  W.  Smith. 

Heat  balance  in  crystals  in  the  light  of 
quantum  mechanics.  T.  von  Karma n  (Naturwiss., 
1929, 17, 385 — 387). — Mathematical.  J.  W.  Smith. 

Experiments  in  the  critical  region.  III. 
Energy  determinations  by  means  of  the  Joule 
effect.  K.  Rennewitz  and  N.  Andreewa  (Z. 
physikal.  Chem.,  1929,  142,  37—66 ;  cf.  A.,  1926, 
1210;  1927,  315). — Two  methods  of  measuring  the 
Joule  effect  were  used,  one  for  medium,  the  other  for 
low  temperatures.  The  critical  isothermals  for  the 
gases  argon,  nitrogen,  oxygen,  carbon  dioxide,  and 
methane  were  obtained  and  energy-density  diagrams 
constructed.  The  use  of  the  Joule  effect  leads  to 
single  values.  The  application  of  the  Joule-Thomson 
effect  cannot  be  made,  because  the  values  of  the 
specific  heat  at  constant  pressure  required  by  it  are 
not  definite  at  the  critical  point.  The  critical  isotherm 
for  carbon  dioxide  is  higher  than  that  furnished  by 
the  pv  diagram  of  Amagat.  The  reduced  Joule  curves 
for  the  critical  temperature  for  argon,  oxygen, 
nitrogen,  and  methane  as  a  function  of  the  reduced 
density  coincide.  The  theorem  of  corresponding 
states  holds.  Conclusions  are  reached  respecting  the 
rotation  energy,  which  appears  to  be  practically 
unchanged  for  expansion.  This  point  is  of  importance 
for  a  theory  of  liquids.  The  Joule  curve  for  carbon 
dioxide  deviates  from  the  normal  curve.  On  the 
basis  of  the  theorem  of  corresponding  states  this 
indicates  a  certain  association  of  the  carbon  dioxide. 

A.  J.  Mee. 

Revision  of  the  density  of  carbon  monoxide. 
L.  R.  PIre  and  E.  Moles  (Anal.  Pis.  Quim.,  1929, 
27,  267 — 272). — The  density  of  carbon  monoxide  has 
been  redetermined,  the  mean  value  being  T25011± 
0*00005  g.  per  litre.  Taking  for  the  deviation  from 
Avogadro’s  law  1+X=  1*00050,  the  most  probable 
value  of  the  at.  wt.  of  carbon  is  12*006,  in  accordance 
with  Aston’s  value  of  12*004  derived  from  the  mass 
spectrograph.  H.  F.  Gillbe. 

Densities  of  the  alkaline -earth  carbonates. 
T.  Batuecas,  A.  Rancano,  and  J.  Ibarz  (Anal.  Pis. 
Quim.,  1929,  27,  290 — 304). — -The  following  densities 
have  been  determined  by  the  pyknometer  :  calcium 
carbonate,  precipitated,  2*690;  calcium  carbonate, 
obtained  by  thermal  decomposition  of  the  oxalate, 
2*705;  calcite,  2*713 ;  aragonite,  2*929 ;  strontium 
carbonate,  precipitated,  3*586 ;  strontianite,  3*712 ; 
barium  carbonate,  precipitated,  4*290 ;  wither! te, 
4*284.  The  molecular  contraction  on  formation  of 
the  alkaline-earth  carbonates  increases  with  increase 
of  the  at.  wt.  H.  P.  Gillbe. 


Density,  compressibility,  and  at.  wt.  of  argon, 
II.  G.  P.  Baxter  and  H.  W.  Starkweather  (Proc. 
Nat.  Acad.  Sci.,  1929, 15,  441 — 444). — A  continuation 
of  recent  work  (cf.  A.,  1928,  343)  leads  to  a  corrected 
value  of  1*78394  for  the  normal  density  of  argon,  the 
previous  error  being  due  to  a  trace  of  hydrogen.  The 
limiting  density  is  not  appreciably  affected,  and  the 
at.  wt.  is  39*944.  The  value  found  for  (PV)0j(PV) }  is 
T00107.  Final  purification  was  accomplished  by 
repeated  fractionations  from  chabazite  used  as  an 
adsorbent  and  cooled  with  liquid  air.  N.  M.  Bligh. 

Density  and  cold  working.  M.  Masima  and  G. 
Sachs  (Z.  Physik,  1929,  54,  666— 673).— Measure¬ 
ments  have  been  made  of  the  decrease  in  density  of 
brass  crystals  on  stretching  and  of  the  change  of 
density  on  annealing  such  deformed  crystals.  The 
interdependence  of  internal  tension,  relaxation,  and 
recrystallisation  are  discussed.  J,  W.  Smith. 

Heat  equilibrium  and  temperature.  E.  Wert¬ 
heimer  (Z.  Physik,  1929,  55,  395 — 408;  cf.  ibid,, 
1925,  32,  596;  A.,  1926,  1088;  1927,  1132). — 
Theoretical .  Further  evidence  is  put  forward  to 
support  the  statement  made  in  a  previous  paper  that 
the  temperature  of  a  gas  is  not  kinetic,  but  can  be 
defined  only  electromagnetieally.  In  the  first  place 
there  is  thermodynamic  equilibrium  between  a 
mercury  thermometer  and  the  atmosphere  only  if  the 
air  is  in  radiative  equilibrium  with  a  black  body. 
Secondly,  the  second  law  of  thermodynamics  requires 
radiative  equilibrium  of  the  gas  with  a  black  body. 

A.  J.  Mee. 

Measurement  of  the  relative  viscosities  of  gases 
and  vapours.  A.  Weissweiler  (Physikal.  Z.,  1929, 
30,  364—367). — A  quartz  fibre  is  suspended  vertically 
in  a  tube  and  the  lower  end  is  turned  into  a  spiral  and 
immersed  in  oil.  A  stream  of  gas  or  vapour  passes 
through  a  horizontal  tube  joined  to  the  vertical  tube. 
The  deflexion  of  the  thread  is  measured  on  the  scale 
of  an  ocular  micrometer.  The  magnitude  of  the 
deflexion  depends  on  the  elastic  properties  of  the 
fibre  and  on  the  streaming  velocity,  density,  and 
viscosity  of  the  gas.  Relative  values  for  the  viscosity 
can  readily  be  calculated ;  e.g.}  using  air  as  standard, 
the  viscosity  of  carbon  dioxide  at  23°  is  0*0001494,  in 
good  agreement  with  results  of  other  observers. 

R.  A.  Morton. 

Vapour  pressure  of  mixtures.  G.  Bredig  and 
R.  Bayer  (Z.  physikal.  Chem.,  1929,  142,  92;  cf. 
A.,  1927,  1140,  1142). — The  empirical  equation  used 
in  the  former  work  is  only  a  special  case  of  the  more 
general  equation  put  forward  much  earlier  by  van 
Laar.  A.  J.  Mee. 

Electrical  conductivity,  thermal  expansion, 
and  hardness  of  magnesium-zinc  alloys.  G. 
Grebe  and  A.  Burkhardt  (Z.  Elektrochem.,  1929, 
35,  315 — 332). — The  conductivity  of  alloys  of  mag¬ 
nesium  and  zinc  has  been  measured  at  100°,  150°, 
200°,  250°,  and  300°.  On  plotting  the  values  against 
the  composition  sharp  breaks  occur  at  points  corre¬ 
sponding  with  the  formation  of  the  compounds 
MgZn2  and  MgZns,  thus  confirming  the  thermal 
observations  of  Chadwick  (B.,  1928,  268).  Dilato- 
metric  and  Brinell  hardness  curves  also  show  breaks 
corresponding  with  these  compounds.  The  con- 
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duetivity  and  dilatometrie  measurements  also  afford 
evidence  of  physical  changes  in  the  eutectic  mixtures 
at  lower  temperatures;  these  changes  have  been 
confirmed  by  X-ray  observations. 

H.  T.  S,  Britton. 

Distribution  of  austenite  in  quenched  carbon 
steels.  K.  Honda  and  A,  Osawa  (Sci,  Rep. 
Tohoku  Imp.  Unlv.,  1929,  18,  47— 58).— X-Ray 
examination  of  quenched  steels  shows  that  the  pro¬ 
portion  of  austenite  retained  in  the  outer  layers  of 
the  specimens  is  greater  than  that  in  the  inner  by  an 
amount  which  increases  with  rise  of  quenching  tem¬ 
perature  and  with  increasing  carbon  content.  These 
results  have  been  confirmed  by*  hardness  tests  and 
m xerographic al  examination.  A,  R.  Powell. 

Relation  between  the  lattice  constant  and  the 
density  of  solid  solutions.  S.  Sekito  (Sci.  Rep. 
Tohoku  Imp.  Univ,,  1929,  18,  59— 08).— The  lattice 
constants  for  solid  solution  alloys  of  copper  with 
aluminium,  tin,  zinc,  and  manganese  have  been 
determined.  Prom  the  results  obtained  the  density 
of  the  alloys  has  been  calculated  using  the  expression 
p=p0(1001f')/(l  +  Q^)3[(100— where  M  is 
the  at.  wt.  of  copper,  M*  that  of  the  added  element, 
p  the  percentage  of  the  latter  present,  a  the  rate  of 
change  of  lattice  constant  for  1%  of  added  element, 
and  p0  the  density  of  pure  copper.  The  values  of  p 
for  the  alloys  agree  closely  with  the  observed  d* 

A.  R.  Powell. 

Influence  of  a  third  metal  on  the  constitu¬ 
tion  of  brasses.  I.  Lead.  0.  Bauer  and  M. 
Hansen  (Z.  Metallic,  1929,  21,  145—151,  190— 
196). — The  effect  of  adding  up  to  2*5%  Pb  on  the 
equilibria  in  the  copper-zinc  system  has  been  investig¬ 
ated  with  alloys  containing  more  than  52%  Cu.  The 
solidification  of  the  ternary  alloys  takes  place  in  a 
manner  analogous  to  that  occurring  in  the  binary 
lead-copper  system.  Molten  alloys  containing  more 
than  67%  Cu  separate  into  two  phases  at  954 — 850° 
according  to  the  scheme :  Liquid**^ — >a-f* 
liquidpb.  With  alloys  in  which  (3  is  the  primary 
crystal  phase  to  form,  separation  of  the  lead  occurs 
a  few  degrees  below  the  beginning  of  the  solidification 
and  takes  place  over  a  very  narrow  temperature  range 
according  to  the  scheme  :  Liqui dCa+Pb — ^ p  -j- 
liquidpb*  In  the  region  of  the  peritectic  reaction 
«+ liquid the  two  three-phase  equilibria  «~f 
liquid  (at  905°  in  the  copper-zinc  system)  and 
liquidcu+pb— >*+  liquid**  (at  954°  in  the  copper- 
lead  system)  unite  to  form  a  four-phase  equilibrium 
«+lifiuidCo+pb.^— P  liquid^  at  886°.  In  all  cases 
the  end  of  the  solidification  is  at  326°.  The  solid 
solubility  of  lead  in  both  a-  and  (3-brass  is  less  than 
0*1%,  The  ratio  Cu  :  Zn  at  the  boundaries  of  the 
various  fields  in  the  copper-zinc  diagram  is  unaffected 
by  the  addition  of  lead.  A.  R.  Powell. 

Solubility  of  ammonium  hydrogen  carbonate 
in  water.  E.  Janecke  (Z.  Elektrochem,,  1929, 
35,  332 — 334). — The  following  solubilities,  expressed 
in  weight  percentages,  are  recorded :  13*8°  15-2* 

24*3°,  19-65;  42*25°,  27*6;  48*4°,  30*8;  54*5°,  33*9 : 
63-6°,  43-2 ;  74*8°,  53*2;  81*2°,  56*7;  89*8°,  63*1* 
105— 111°,  90*0;  108— 111°,  95*0;  108°,  100.  These 
numbers  are  considerably  larger  than  those  given  bv 


Torres  and  Behrens  (this  voL,  141)  for  temperatures 
above  20°.  H.  T.  S.  Britton. 

Solubility  of  gold  in  mercury.  A.  A.  Sxtnier 
and  B.  E.  Gramxee  (J.  Amer.  Ghent.  Soe.,  1929,  51, 
1703 — 1708). — The  solubilities  were  determined  be¬ 
tween  80°  and  200°  (cf.  A.,  1928,  470) ;  the  results  are 
lower  than  those  previously  recorded  (cf.  Britton  and 
McBain,  A.,  1926,  474),  and,  up  to  160%  are  given 
by  log  F-™ 11674/T+0-966,  where  atomic- % 
of  gold.  An  accurate  method  of  analysing  gold 
amalgams  is  described.  S.  K.  Tweedy. 

Salting-out  of  ethyl  acetate.  N.  Schlesinger 
and  W.  Kubasowa  (Z.  physikal.  Ghent.,  1929,  142, 
25 — 36). — The  solubility  of  ethyl  acetate  in  water, 
and  in  OTX-  and  X-sodium  chloride,  -potassium 
bromide,  and  -potassium  iodide  solutions  was  deter¬ 
mined  at  various  temperatures.  The  solubility  curves 
show  minima  in  the  neighbourhood  of  50 — 60°.  The 
data  obtained  were  used  to  test  Taramann’s  theory  of 
salting  out.  The  molecular  lowering  of  solubility, 
X=(log  i0—  log  l)/n,  was  calculated,  and  proves  to  be 
dependent  on  temperature,  this  being  in  contradiction 
with  Tammann’s  theory.  The  dependence  on  tem¬ 
perature  shows  that  the  heat  of  dissolution  of  ethyl 
acetate  in  water  is  altered  by  the  addition  of  salts. 
The  ratio  klf&c,  where  l  is  the  solubility,  and  c  the 
concentration  of  water  molecules,  was  also  calculated 
and  found  to  depend  both  on  temperature  and  con¬ 
centration.  The  mean  value  of  (X?&/A«)X  10%  where 
A  *  is  the  internal  pressure  increase,  and  n  is  the 
number  of  g.-mol.  of  salt  in  1000  g.  of  water,  was 
evaluated  for  the  three  salts,  and  the  values  were 
found  to  be  different.  This  result  is  not  in  agreement 
with  Tammann’s  theory.  The  complicated  pheno¬ 
mena  associated  with  the  lowering  of  the  solubility 
of  non-electrolytes  by  the  addition  of  salts  cannot  be 
explained  in  the  simple  way  suggested  by  Tammann. 
The  basic  assumptions  of  his  theory  appear  to  be 
questionable.  If  two  salts  are  added  to  the  non¬ 
electrolyte  the  effect  on  the  solubility  is  additive. 

A.  J.  Mee. 

Sorption  of  gas  by  porous  matter.  J.  Same- 
shima  (Bull.  Chem.  Soc.  Japan,  1929,  4,  125 — 128). — 
A  discussion  of  the  mechanism  of  the  sorption  of  gases 
by  charcoal,  silica  gel,  and  chabazite.  The  author 
considers  that  the  gas  molecules  enter  into  the  molecu¬ 
lar  cavities  left  by  the  driving  off  of  water  or,  in  the 
case  of  charcoal,  by  the  decomposition  of  organic 
matter,  forming  a  homogeneous  solid  solution. 

C.  W.  Gibby. 

Adsorption  of  electrolytes  by  crystalline  sur¬ 
faces.  II,  (Mlle.)  L.  de  Brouckere  (J,  Chim. 
pliys.,  1929,  26,  250 — 27 5)  .—See  this  vol.,  707- 

Catalysis  by  the  action  of  subdivided  metals. 
IV,  Adsorption  isotherms  of  hydrogen,  ethylene, 
and  ethane.  B.  Eoresti  (Gazzetta,  1929,  59,  243— 
258 ;  cf.  A.,  1925,  ii,  692). — The  isotherms  for  the 
adsorption  by  catalytic  nickel  of  hydrogen,  ethylene, 
and  ethane  have  been  determined  at  21°  and  at  low 
pressures.  Contrary  to  the  results  obtained  by 
Schmidt  (A.,  1926, 134),  the  relation  L—K^Jp  (L—c.c. 
of  gas  adsorbed,  pressure)  does  not  hold,  except 
in  the  case  of  ethylene,  for  nickel  which  has  been 
evacuated  at  21°;  with  a  temperature  of  evacuation 
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of  255°  the  agreement  is  only  approximate  and 
restricted  to  narrower  limits.  For  such  pressures  as 
arc  commonly  employed  in  determining  adsorption 
isotherms  it  is  possible  to  obtain  curves  which  con¬ 
form  to  the  above  relation,  but  it  is  not  necessary  to 
assume  that  the  adsorbed  gas  is  in  the  atomic  state. 
In  fact,  consideration  of  Langmuir’s  theory  shows 
that  the  relation  may  be  satisfied  quite  independently 
of  the  dissociation  of  the  adsorbed  gas,  and  the  results 
for  ethylene  show  that  it  holds  in  the  case  of  molecular 
adsorption.  The  shape  of  the  adsorption  isotherm 
obtained  with  hydrogen  indicates  that  the  active 
surface  of  the  nickel  is  heterogeneous  and  consists  of 
at  least  two  types  of  adsorbing  centres,  the  more 
active  ones  being  less  numerous  than  the  weaker  ones. 

0.  J.  Walker. 

Adsorption  of  Schaffer’s  sodium  naphthol- 
snlphonate  and  the  azo-dye  orange-ENL  by 
technically  important  decolorising  charcoals. 
H.  I.  Waterman,  J,  Groot,  and  M.  J.  van  Tussen- 
broek  (Kolloid-Z,,  1929,  48,  146 — 154). — Measure¬ 
ments  of  the  adsorption  of  orange -ENL  by  four 
different  kinds  of  charcoal  showed  that  the  adsorptive 
power  decreases  in  the  following  order  :  carboraffin, 
blood  charcoal,  purit  A,  norit  T.  Similar  measure¬ 
ments  on  the  adsorption  of  Schaffer’s  p-salt  gave  the 
same  order.  E.  S.  Hedges. 

Adsorption  as  a  consequence  of  polarisation. 
Adsorption  isotherms.  J.  H.  de  Boer  and  C. 
Zwikker  (Z.  physikal.  Chem.,  1929,  B,  3,407—418).— 
Theoretical.  Adsorption  of  neutral  atoms  at  the 
surface  of  an  inorganic  heteropolar  crystal  is  con¬ 
sidered  to  be  due  to  polarisation  of  the  atoms  by  the 
electrostatic  field  of  the  lattice  ions.  The  first  layer 
of  polarised  atoms  can  then  induce  similar  polarisation 
in  adjacent  atoms  and  thus  a  multimolecular  adsorp¬ 
tion  film  can  be  formed.  The  relation  between  the 
number  of  adsorbed  layers  (n)  and  the  partial  pressure 
of  vapour  can  be  expressed  by  the  formula  log,  Vl 
Kdp0=K2Klnf  where  pQ  denotes  the  saturation  pres¬ 
sure,  and  all  three  constants  have  a  physical  meaning. 
The  formula  agrees  well  with  the  values  obtained  by 
Hiittig  and  Juza  (this  vol.,  387)  for  the  adsorption  of 
argon  by  stannic  acid.  F.  L.  Usher. 

Electrical  condition  of  hot  surfaces  during  the 
adsorption  of  gases.  III.  Platinum  surface  at 
temperatures  up  to  850°.  G.  I.  Finch  and  J.  C. 
Stimson  (Proc.  Roy.  Soc.,  1929,  A,  424,  356—365 ; 
cf.  A.,  1927,  1135;  1928,  1087). — Measurements  have 
been  made  of  the  surface  charge  acquired  by  a  platinum 
sheet  when  heated  to  850°  in  a  vacutim  (p<10~5  mm.), 
or  in  contact  with  oxygen,  hydrogen,  argon,  nitrogen, 
carbon  dioxide,  carbon  monoxide,  and  mixtures  of 
various  non-rcacting  gases.  The  results  show  that 
the  surface  of  a  freshly-rolled  sheet  is  in  an  unstable 
or  “  un-normalised  ”  condition  until  it  has  been 
heated  alternately  in  contact  with  hydrogen  and 
oxygen.  A  similar  effect  has  been  observed  with 
nickel,  but  not  with  gold  or  silver  (loc.  cit.).  After 

normalisation  ”  at  500°  the  platinum  surface 
exhibits  a  positive  charge  of  0T9  volt  either  in  contact 
with  hydrogen  or  in  a  vacuum  at  the  ordinary  tem¬ 
perature  ;  “  normalisation  ”  at  660°  leaves  the  surface 
uncharged  at  the  ordinary  temperature  in  a  vacuum 
3l 


but  still  exhibiting  a  positive  charge  in  contact  with 
hydrogen,  but  after  a  similar  process  at  850°  the 
surface  no  longer  gives  a  charge  at  the  ordinary 
temperature.  The  charge  on  the  “  normalised  ” 
platinum  sheet  due  to  a  gas  is  characteristic  of  the 
latter  and  dependent  on  the  temperature,  but  is 
independent  of  the  gas  pressure  between  1  and 
760  mm.  It  is  readily  removed  by  evacuation  at 
850°.  Evidence  is  cited  in  support  of  the  view  that 
the  vacuum  charge  is  probably  a  result  of  structural 
changes  of  a  permanent  nature  in  the  arrangement  of 
the  surface  atoms  of  the  metal  sheet.  The  experi¬ 
mental  results  obtained  with  non-reacting  gaseous 
mixtures  enable  the  gases  examined  to  be  placed  as 
follows  in  order  of  increasing  activity  in  charging  up 
a  hot  metal  surface  :  vacuum,  argon  or  nitrogen , 
carbon  monoxide,  hydrogen,  oxygen.  It  is  suggested 
that  the  “  normalising  ”  process  involves  a  rearrange¬ 
ment  of  the  surface  atoms  by  a  process  similar  to 
sintering.  The  type  of  adsorption  shown  by  platinum 
is  discussed.  L.  L.  Bircumshaw. 

Stability  of  unrmolecular  films.  I.  Con¬ 
ditions  of  equilibrium.  II.  Mechanism  of  film 
expansion.  III.  Dissolution  in  alkaline  solu¬ 
tions.  C.  G.  Lyons  and  E.  K.  Rideal  (Proc.  Roy. 
Soc.,  1929,  A,  124,  322—333,  333—343,  344—355).— 
I.  A  study  has  been  made  of  the  force/area  curves  of 
unimolecular  films  of  palmitic  acid  on  the  surface  of 
solutions  of  varying  pK-  The  results  of  Gorter  and 
Grendel  (A.,  1927,  306)  could  not  be  reproduced,  but 
Adam’s  data  (A.,  1921,  ii,  488)  are  confirmed.  The 
high-pressure  region  of  the  curves  is  practically 
independent  of  the  nature  of  the  underlying  solution, 
but  it  increases  very  slightly  in  steepness  as  the 
solution  becomes  more  alkaline,  although  the  area 
at  zero  compression  remains  unchanged.  The  more 
easily  compressible  form  of  the  film  is  obtained  only 
at  low  pressures  and  on  solutions  of  which  the  surface 
layers  are  definitely  acid.  The  equilibrium  spreading 
pressures  of  palmitic  acid  have  also  been  measured  on 
a  number  of  buffer  solutions.  On  acid  solutions 
spreading  proceeds  slowly,  but  the  rate  increases 
rapidly  with  increase  of  alkalinity,  and  on  very 
alkaline  solutions  equilibrium  is  reached  practically 
instantaneously.  It  is  suggested  that  the  attraction 
of  the  molecule  for  surfaces  of  an  acidic  nature  is 
very  low.  This  view  is  confirmed  by  a  study  of  the 
latent  heat  of  spreading  from  a  crystal  to  a  uni¬ 
molecular  film  on  surfaces  of  varying  pn ;  the  decrease 
in  free  energy  on  spreading  over  an  alkaline  surface  is 
greater  than  for  an  acid  surface.  The  conversion  of  a 
condensed  to  an  expanded  film  by  alteration  of  the 
Pn  alone  has  been  achieved  in  the  case  of  penta- 
decoic  acid. 

II.  Since  contraction  and  expansion  of  a  film 
coincide  respectively  with  an  increase  and  a  decrease 
in  the  adhesional  forces  holding  the  polar  heads  to  the 
surface  of  the  solution,  it  is  inferred  that  expansion 
is  effected  by  a  gradual  tilting  of  the  molecules  from 
the  close-packed  formation  existing  in  the  solid  con¬ 
densed  state.  The  solid  condensed  film  is  pictured  as 
composed  of  molecules  possessing  asymmetrically 
attached  head-groups,  which  are  all  tilted  to  such  an 
angle  that  the  zigzag  chains  interlock.  The  two 
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limiting  areas  of  20*6  and  26*1  A.  observed  for  long- 
chain  compounds  in  this  state  (cf.  Adam,  A.,  1922,  ii, 
687)  are  determined  by  the  interlocking  of  the  chains 
after  relative  displacements  between  adjacent  mole¬ 
cules  of  two  and  four  carbon  atoms,  respectively. 
The  view  is  advanced  that  in  liquid  condensed  films 
the  molecules  are  all  freely  tilted,  but  are  in  general 
oriented  parallel  to  one  another.  Such  a  structure  is 
the  two-dimensional  analogue  of  the  smectic  state 
of  liquid  crystals  (e.g.t  ammonium  oleate).  An 
approximate  measure  of  the  asymmetry  of  various 
head-groups  is  made  from  the  limiting  areas  observed. 
The  expanded  state  is  regarded  as  a  two  -  dimensional 
liquid,  and  the  gradual  transition  from  the  solid 
condensed  film  through  the  liquid  condensed  and 
expanded  films  to  the  vapour  film  is  considered  to  be 
due  to  the  gradual  increase  in  the  angle  of  tilt  of  the 
film  molecules  as  their  mutual  interactions  become 
weakened  compared  with  the  attractive  forces  between 
the  chain  and  the  surface.  These  views  are  supported 
by  the  results  of  measurements  of  the  force-area  curves 
of  heptadecylamine . 

III.  Measurements  have  been  made  of  the  rates  of 
dissolution  of  unimolecular  films  of  palmitic  acid  on 
buffer  solutions  of  varying  alkalinity.  The  film  area 
is  slowly  reduced  at  constant  pressure,  and  curves  are 
drawn  showing  the  rate  of  decrease  in  area  per  unit 
area  of  film.  The  rato  of  decrease  is  appreciably 
enhanced  by  increasing  the  alkalinity  and  raising  the 
temperature,  and  slightly  increased  by  raising  the 
pressure.  If  the  film  pressure  is  kept  constant  on 
solutions  of  pa  8*5 — 13*0,  complete  dissolution  does 
not  occur,  but  some  form  of  relatively  insoluble 
film  is  left.  It  is  also  found  that  on  a  fresh  buffer 
solution  the  dissolution  process  is  initially  auto- 
catalytic  in  nature,  but  on  repetition  of  the  experi¬ 
ments  the  curves  become  constant  and  reproducible. 
The  new  form  of  film  is  regarded  as  a  bimolecular 
leaflet,  analogous  to  the  elementary  leaflet  in  a  soap 
bubble,  and  containing  both  palmitic  acid  and  sodium 
palmitate.  The  lower  layer  of  the  bimolecular  film 
is  less  closely  packed  than  the  upper  on  weakly 
alkaline  solutions,  but  the  closeness  of  packing 
increases  with  increasing  alkalinity.  Dissolution  of  a 
unimolecular  film  begins  at  nuclei  formed  by  the 
adsorption  of  soap  molecules  beneath  the  surface,  so 
that  when  there  is  initially  no  soap  in  the  bulk  of  the 
solution  the  process  is  autoeatalytic ;  with  increasing 
quantities  of  soap  in  solution  the  process  loses  its 
autoeatalytic  nature,  until  finally  the  rate  of  dis¬ 
solution  is  proportional  to  the  area  of  unimolecular 
film  left  on  the  surface.  L.  L.  Bircumshaw. 

Wetting*  power.  E.  L.  Greek  (J.  Physical 
Chem.,  1929,  33,  921 — 935). — A  discussion  of  the 
subject  mainly  with  reference  to  spraying  with 
insecticides.  L.  S.  Theobald. 

Surface  ,£  varnishes  51  and  surface  solutions  of 
myristic  acid.  F.  Emir  (Compt.  rend.,  1929, 
188,  1667 — 1670). — Artificial  films  (varnishes)  of 
myristic  acid  produced  when  a  drop  of  a  solution  in 
benzene  was  placed  on  a  water  surface  (Devaux)  were 
compressed  and  the  surface  tension  was  shown  to  fall 
to  a  final  value  (14  dynes /cm.)  independent  of  the 
initial  temperature  (between  15°  and  20°)  and  tension 


(30 — 50  dynes/cm.),  at  a  rate  which  increased  with 
rise  in  temperature.  This  tension  corresponds  with 
the  saturation  point  of  the  acid  and  equals  that  of  a 
film  of  acid  (“  surface  solution  ”)  produced  spontan¬ 
eously,  without  the  use  of  a  solvent,  above  15°. 
After  a  time  there  is  a  further  slower  and  independent 
fall  in  the  surface  tension  due  to  the  solubility  of  the 
acid,  which  is  greater  in  water  than  in  0*05Ar-hydro- 
ehloric  acid  and  occurs  above  19°  and  21°,  for  the 
respective  liquids.  Each  mol.  occupies  26  A,2  and 
since  the  thickness  of  the  film  under  saturation  con¬ 
ditions  (16  A.)  is  half  that  of  the  elementary  bi¬ 
molecular  layer  of  the  solid  acid  determined  by 
X-ray  methods,  Mareelin’s  hypothesis  (A.,  1925,  ii, 
772)  is  confirmed.  J.  Grakt. 

Precipitation  and  surface  tension.  J.  Wulff 
(Naturwiss.,  1929,  17,  389). — An  iodine  precipitate 
prepared  by  molecular  rays  (Dunoyer,  Compt.  rend., 
1911, 152,  592)  is  homogeneous  only  when  the  collect¬ 
ing  plates  are  free  from  adsorbed  gases  and  other 
matter  which  would  cause  surface-tensionirregularities. 
When  the  plate  is  superficially  etched  it  forms  nuclei 
for  the  growth  of  crystals.  By  weighing  the  pre¬ 
cipitate  at  various  curved  glass  and  silver  surfaces  a 
relationship  has  been  established  between  radius  of 
curvature  and  thickness  of  precipitate.  This  is 
closely  connected  with  adsorption  and  diffusion 
phenomena,  and  it  has  been  shown  that  if  the  radius 
of  curvature  is  less  than  0*4  mm.  a  multimolecular 
adsorbed  layer  is  formed.  J.  W.  Smith. 

Form  of  the  electrocapillary  curves  of  soap 
solutions.  D.  Talmud  (Kolloid-Z.,  1929,  48,  164— 
165). — The  interfaeial  tension  between  mercury  and 
solutions  of  potassium  oleate  at  various  concentrations 
has  been  measured  by  Gouy’s  capillary  electrometer 
method  and  it  is  shown  that  the  maxima  of  the 
electrocapillary  curves  do  not  correspond  for  different 
concentrations,  but  undergo  a  regular  drift.  The 
experiments  are  considered  to  explain  the  observation 
of  Frumkin  and  Donde  (A.,  1926,  1092)  that  air- 
boundaries  of  similar  solutions  have  a  negative  charge 
when  the  solution  is  dilute,  but  a  positive  charge  when 
concentrated.  E.  S.  Hedges. 

Mesophases.  (Intermediate  states  of  aggreg¬ 
ation.  )  II,  Relative  orientation  of  volume  ele¬ 
ments  of  a  mesophase.  III.  Aqueous  meso- 
phase  of  salvarsan.  H.  Zocher  and  V.  Berstein 
(Z.  physikal.  Chem.,  1929,  142,  113—125,  126— 
138 ;  cf.  this  vol.,  870). — II.  In  the  nematic  and 
smectic  state,  differences  in  surface  tension  are 
responsible  for  the  orientation  of  the  volume  elements 
parallel,  or  perpendicular,  as  the  ease  may  be,  to  the 
bounding  surface.  In  some  instances  slight  changes 
in  the  surface  alter  the  orientation ;  e.g,t  if  a  glass 
surface  is  treated  with  acid,  p-azoxyanisole  usually 
sets  itself  perpendicular  to  the  surface,  whereas 
treatment  with  alkali  induces  the  parallel  orient¬ 
ation.  Under  certain  conditions,  mesophases  may  be 
subjected  to  much  greater  elastic  deformation  than 
ordinary  crystals.  The  lines  representing  the 
direction  of  the  axes  from  point  to  point  in  the  dis¬ 
torted  condition  are  convergent  or  divergent  curves  in 
the  nematic  state,  and  convergent  or  divergent 
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straight  lines  in  the  smectic  state ;  true  points  of 
discontinuity  are  present  in  both  states. 

III.  The  aqueous  mesophase  of  salvarsan  is  nematic, 
the  smallest  suspended  drops  being  constituted  of 
optically  negative  volume  elements.  Addition  of 
sucrose  or  dextrose  gives  rise  to  the  same  twisted 
structure  and  consequent  optical  activity  as  has  been 
observed  with  various  other  nematic  phases.  Even 
when  such  optically  active  substances  are  not  added, 
the  twisted  structure  may  often  be  observed, 
the  direction  of  twist  being  in  either  direction 
indifferently.  R.  Cuthill. 

Membrane  equilibria  and  selective  absorption. 
N.  C.  Wright  (Biochem,  J.,  1929,  23,  352 — 357). — 
The  results  obtained  in  experiments  with  unequal 
distribution  of  salts  on  either  side  of  an  artificial 
membrane  in  systems  containing  caseinogen  and 
sodium  and  calcium  chlorides  could  be  quantitatively 
explained  if  the  degree  of  dissociation  of  the  protein 
salts  and  the  Donnan  equilibrium  were  taken  into 
account.  The  presence  of  one  ion  influences  the 
distribution  ratio  of  other  ions.  S.  S.  Zilva. 

Osmotic  vapour  pressure.  II.  F.  A.  H. 
Schrein  em  akers  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1929,  32,  392 — 400). — Mathematical.  A 
substance  passes  eongruently  through  a  membrane 
when  it  diffuses  from  a  greater  to  a  smaller  osmotic 
pressure  and  incongruently  when  it  diffuses  in  the 
reverse  direction.  (See  this  vol.,  759.) 

H.  F.  Gillre. 

Asymmetric  induction.  I.  Asymmetric  syn¬ 
thesis  and  induction.  II,  Influence  oi  solvent 
on  the  optical  activity  of  the  menthyl  and  bornyl 
esters  of  a-keto-acids.  A.  McKenzie  and  A.  G. 
Mitchell  (Biochem.  Z.,  1929,  208,  456 — 470,  471 — 
481). — I.  The  optical  activity  of  Z- menthyl  phenyl- 
glyoxylate  is  investigated  in  15  media  in  light  of  three 
different  wave-lengths.  Mutarotation  was  observed 
in  solutions  in  ethyl,  n -propyl,  n-butyl,  tsobutyl,  and 
Z-amyl  alcohols.  Both  the  mutarotation  and  the 
asymmetric  synthesis  of  Z-atrolactic  acid  from  the  ester 
are  explained  in  terms  of  asymmetric  raeemisation  and 
induction. 

II.  With  I-bornyl  and  ^-bornyl  phenylglyoxylate  no 
mutarotation  was  observed  in  acetone,  benzene,  or 
chloroform  and  the  mutarotation  when  observed  was 
much  less  than  with  the  corresponding  Z-menthyl 
compound.  In  methyl  alcohol  mutarotation  was 
shown  by  the  l-compound,  but  not  by  the  cZ-compound. 
By  the  action  of  magnesium  ethyl  iodide  on  d-bornyl 
phenylglyoxylate,  asymmetric  synthesis  of  d-phenyl- 
ethylglycollic  acid  occurs.  With  Z-menthyl  pyruvate 
mutarotation  was  not  observed  in  methyl  alcohol, 
but  occurred  in  ethyl  and  isopropyl  alcohols.  With 
i-  and  i-bornyl  pyruvate  mutarotation  was  not 
observed  in  benzene  or  methyl  alcohol,  but  occurred 
in  ethyl  alcohol,  although  the  rates  for  the  two 
isomerides  were  different.  P.  W.  Clutterruck. 

Dispersity  and  particle  size.  R.  Furth  (Kol- 
loidehem.  Beih.,  1929,  28,  293 — 295). — Existing 
methods  of  determining  the  size  of  particles  in  sols 
are  discussed.  E.  S.  Hedges. 

Suspensions  of  kaolin  in  various  media.  R. 
Dtjbrisay,  J.TRTLLAT,andAsTiER(Compt,  rend.,  1929, 
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189,  41 — 43). — Suspensions  of  10  g.  of  kaolin  in  80  c.c, 
of  lithium,  sodium,  or  potassium  hydroxide  solution 
settle  at  a  rate  which  decreases  with  increase  iii  the 
concentration  of  alkali,  passes  through  a  minimum, 
and  then  increases  (cf.  this  vol.,  26).  In  concentrated 
solutions  the  rate  is  much  greater  for  potassium  than 
for  sodium  hydroxide.  Calcium  and  barium 
hydroxides  show  analogous  results,  but  the  super¬ 
natant  liquid  is  turbid  for  solutions  more  dilute  than 
O-OIjV.  Sulphuric,  phosphoric,  nitric,  and  hydro¬ 
chloric  acids  show  little  variation  with  concentration, 
except  for  slight  anomalies  due  to  dissolution,  and  no 
minimum.  X-Ray  examination  of  the  particles 
deposited  from  water  and  the  alkalis  showed  the 
microcrystalline  ring  structure  of  dry  kaolin,  although 
for  weaker  alkalis  the  rings  were  smaller  in  size. 

J.  Grant. 

Validity  of  Stokes’  law  for  non-spherieal 
particles.  A.  H.  M.  Andreasen  (Kolloid-Z.,  1929, 
48,  175 — 179). — Particles  of  calcined  flint  were 
separated  into  fractions  and  the  velocity  of  fall  was  in 
each  case  in  accordance  with  Stokes’  law. 

E.  S.  Hedges. 

Colloidal  sulphur.  M.  Lora  and  Tamayo  (Anal. 
Fis.  Quim.  [Teen.],  1929,  27,  110 — 112). — A  hydrosol 
of  sulphur  of  sufficient  stability  for  use  as  an  injection 
is  prepared  by  adding  drop  by  drop  and  with  stirring 
100  c.c.  of  a  hot  alcoholic  solution  of  sulphur  to  an 
equal  volume  of  a  1%  aqueous  gelatin  solution  and 
heating  the  mixture  under  reduced  pressure  until 
about  one  half  of  the  alcohol  has  evaporated.  The 
resulting  sol  shows  no  precipitation  within  7  days  and 
the  sediment  which  forms  after  this  period,  at  least 
up  to  3  months,  may  be  redispersed  by  agitation. 

H.  F.  Gillbe. 

Gold  hydrosols  of  graded  particle  sizes  without 
addition  of  nuclei.  P.  A.  Thiessen  (KolJoidehem. 
Beih.,  1929,  29,  1 22 — 146) . — Experiments  have  been 
carried  out  on  the  formation  of  gold  nuclei  in  solu¬ 
tions  of  chloroauric  acid  in  the  presence  of  potass¬ 
ium  oxalate,  hydrogen  peroxide,  carbon  monoxide, 
sodium  citrate,  potassium  thiocyanate,  and  under  the 
influence  of  ultra-violet  light.  The  results  show 
that  the  spontaneous  formation  of  nuclei  in  the 
production  of  gold  hydrosols  proceeds  with  a  measur¬ 
able  velocity,  and  that  the  number  of  nuclei  formed  is 
proportional  to  the  time  and  depends  on  the  nature  of 
the  reducing  substance  employed.  The  velocity  of 
the  spontaneous  formation  of  nuclei  also  depends  on 
the  temperature  and  the  previous  treatment  of  the 
reduction  mixture.  All  processes  which  bring  about 
the  hydrolysis  of  chloroauric  acid  reduce  the  velocity 
of  the  spontaneous  formation  of  nuclei.  The  results 
have  been  applied  to  the  provision  of  a  method  of  pre¬ 
paring  gold  sols  with  uniform  and  graded  particle 
sizes.  The  method  is  to  add  a  reducing  agent  which 
produces  very  few  nuclei  to  a  solution  of  chloroauric 
acid,  on  which  a  small  amount  of  reducing,  agent 
readily  producing  nuclei  is  allowed  to  act  for  various 
graded  time  intervals.  E.  S.  Hedges. 

Tartaric  acid  method  for  the  synthesis  of 
electronegative  sols.  VIII.  Adsorption  of  el¬ 
and  i-sodium  tartrate  by  aluminium  hydroxide, 
A,  Dttmanski  and  A.  Jakovlev  (Kolloid-Z.,  1929, 
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48,  155 — 156;  cf.  this  vol.,  760). — A  definite  volume 
of  a  suspension  of  aluminium  hydroxide  was  mixed 
with  a  definite  volume  of  an  aqueous  solution  of 
d-  or  i-sodium  tartrate  (concentrations  0*8 — OTA) 
and  after  a  time  the  liquid  was  filtered  off  and  analysed. 
The  d- sodium  tartrate  was  more  strongly  adsorbed 
than  the  i-sodium  tartrate.  The  possibility  of  steric 
hindrance  in  adsorption  is  pointed  out  and  it  is  sug¬ 
gested  that  an  adsorption  method  for  the  separation 
of  stereoisomerides  of  hydroxy-acids  may  be  practic¬ 
able.  E.  S.  Hedges. 

Dispersity  of  dissolved  cellulose.  K.  Hess 
(Kolloid-Z.,  1929,  48,  191— 193).— A  reply  to  Zeise 
(this  vol.,  505).  E.  S.  Hedges, 

Change  of  physico-chemical  properties  in  the 
region  between  colloid  and  molecular  disperse 
systems.  II,  Wo.  Ostwald  and  A.  Quast  (Kol¬ 
loid-Z.,  1929,  48,  156—164;  cf.  this  vol.,  760).— 
Measurements  have  been  made  of  the  b.  p.,  viscosity, 
surface  tension,  and  tendency  to  froth  of  aqueous- 
alcoholic  solutions  of  night-blue  and  crystal -violet. 
Measurements  of  the  rise  in  b.  p.  of  solutions  of  both 
dyes  indicate  a  maximum  in  the  particle  size  of  the 
disperse  phase  in  mixtures  containing  between  40  and 
60%  of  alcohol,  in  agreement  with  the  results  of  former 
diffusion  measurements.  With  the  exception  of 
solutions  rich  in  water,  the  composition  of  the  dis¬ 
persion  medium  has  little  effect  on  the  surface  tension 
of  solutions  of  the  dyes,  but  the  viscosity  exhibits  a 
minimum  and  the  tendency  to  froth  a  maximum  for 
medium  concentrations  of  alcohol.  In  general,  the 
employment  of  solvent  mixtures  of  varying  com¬ 
position  is  a  simple  means  of  obtaining  sols  with 
systematically  graded  degrees  of  dispersion. 

E.  S.  Hedges. 

Chemistry  of  crystalline  forms  of  aggregation. 
Basic  copper  compounds.  T.  Laban ukrom 
(Kolloidehem.  Beih.,  1929,  29,  SO — 121). — An 

attempt  is  made  to  study  the  crystallisation  forms  of 
substances  produced  under  various  conditions  with 
the  aim  of  providing  a  method  of  characterisation  of 
both  the  substances  and  the  conditions  of  formation. 
A  number  of  basic  copper  salts  were  prepared  under 
different  conditions  and  details  are  given  of  their 
macroscopic  and  microscopic  appearance  and  of  their 
crystallographic  and  optical  properties.  Many  photo¬ 
micrographs  are  included.  A  large  number  of  com¬ 
pounds  usually  obtained  only  in  microcrystalline 
form  have  been  obtained  in  morphologically  well- 
defined  forms,  particularly  by  the  slow'  hydrolysis  of 
normal  salts.  The  mode  of  formation  of  single 
crystals  and  their  mode  of  union  to  form  aggregates 
is  quite  different  in  different  compounds,  even  when 
these  are  similar  erystallographieally  and  in  chemical 
constitution.  The  topoehemieal  reactions  of  the 
crystals  were  also  examined  and  descriptions  are  given 
of  the  various  effects,  E.  S.  Hedges. 

Stability  of  coarse  particles  in  solutions.  IV. 
Formation  and  removal  of  liquid  sheaths  in 
suspensions  of  Bolus  alba.  Reversible  sol-gel 
transformation  ;  thixotropism.  H.  Werner  (Ber.} 
1929,  62,  JJ8]S  1525—1534;  cf.  A.,  1928,  584).— 
Thixotropic  properties  are  exhibited  by  the  flocks  and 
sediment  formed  by  dispersed  coarse  particles  of 


Bolus  alba  suspended  in  water  containing  electrolytes. 
The  suspended  Bolus  particles  are  not  in  immediate 
contact  with  one  another,  but  each  is  completely 
surrounded  by  a  sheath  of  liquid.  The  volume  of  the 
liquid  in  the  flocks  is  very  great  in  comparison  with 
the  total  volume  of  Bolus  particles,  the  ratio  varying 
according  to  conditions  from  2-6  :  1  to  26*6  :  1.  Pro¬ 
vided  that  the  dispersing  medium  does  not  contain 
strongly  adsorbable  substances,  the  liquid  in  the 
Bolus  flocks  is  essentially  unaltered  solution.  The 
individual  Bolus  particles  and  the  liquid  surrounding 
them  are  fixed  in  the  flocks.  The  mean  thickness  of 
the  liquid  sheath  around  the  individual  Bolus  particles 
changes,  under  otherwise  similar  conditions,  with  the 
type  and  concentration  of  the  electrolyte ;  the  values 
found  vary  between  1*0  and  3*4  y..  Based  on  Stokes’ 
law,  a  method  is  elaborated  for  determining  the  mean 
volume  of  the  sinking  flocks  and  the  mean  mass  of 
Bolus  in  them.  Two  processes  are  operative  in  the 
production  of  Bolus  flocks  ;  (1)  the  formation  of 
liquid  sheaths  round  the  individual  Bolus  particles, 
and  (2)  the  union  of  the  particles,  more  or  less  com¬ 
pletely  surrounded  by  liquid,  to  flocks.  The  two 
processes  occur  to  a  great  extent  independently  of  one 
another  and  according  to  different  law's.  H.  Wren. 

Stability  of  suspensions.  III.  The  velocities 
of  sedimentation  and  of  cataphoresis  of  sus¬ 
pensions  in  a  viscous  fluid.  W.  O.  Kermack, 
A.  G.  McKendrick,  and  E.  Ponder  (Proe.  Roy.  Soc. 
Edinburgh,  1929,  49,  170 — 197). — An  expression  has 
been  obtained  for  the  rate  of  fall  of  a  spherical 
particle  through  a  viscous  fluid  containing  a  large 
number  of  similar  spherical  particles  sedimenting  in 
the  same  wray.  A  similar  expression  has  been 
obtained  for  the  velocity  of  cataphoresis  of  a  single 
particle  in  an  electrical  field  when  this  particle  forms 
one  of  a  large  number  of  similar  particles.  The  result 
for  sedimenting  spheres  has  been  extended  to  sedi¬ 
menting  discs  and  confirmed  by  experiments  on  the 
sedimentation  of  suspensions  of  red  blood-corpuscles 
of  various  concentrations.  Various  consequences  of 
these  results  are  discussed,  and  in  particular  a  simple 
explanation  is  obtained  of  the  observation  that  during 
cataphoresis  in  a  U-tube,  the  boundary  of  the  sus¬ 
pension  retreating  from  the  electrode  tends  to  become 
more  sharply  defined,  whilst  the  other  boundary 
becomes  more  diffuse.  W.  O.  Kermack. 

Electrical  characteristic  of  solutions,  dyes,  and 
biocolloids.  R.  Furtk  (Kolloidehem.  Beih.,  1929, 
28,  285 — 292), — The  author  discusses  the  electrical 
properties  of  particles  of  one  substance  immersed  in 
a  medium  of  another  substance,  when  the  particles 
are  of  molecular,  colloidal,  or  macroscopic  dimensions. 
A  method  for  the  investigation  of  cataphoresis  is 
described,  in  which  electrodes  of  poorly  conducting 
material  are  used  in  place  of  metallic  electrodes. 

E.  S.  Hedges. 

A  case  of  the  reversal  of  adsorption.  H, 
Freundlxch  and  L,  L.  Burgess  (Z.  Elektrochem., 
1929,  35,  362 — 366). — In  order  to  ascertain  the  effect 
of  the  gradual  growth  of  colloidal  particles  of  lead 
sulphide,  and  of  the  consequent  diminution  in  the 
specific  surface,  on  the  amounts  of  dye  wdiich  are 
adsorbed,  suitable  quantities  of  a  dye  were  added  to 
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G*li¥«lead  acetate  solution  which  was  then  treated 
with  0*1  Jf-sodium  sulphide  in  equimoleeular  propor¬ 
tion,  The  dyes  used  were  fast-acid- violet  10B  and 
rhodulin-violet.  As  the  particles  grow  increasing 
amounts  of  adsorbed  dye  are  released  and  pass  into 
the  liquid  phase,  the  rate  for  the  acid  dye  being 
greater  than  that  for  the  basic  dye, 

H.  T.  S.  Britton. 

Coagulation  of  von  We  imam’s  Aixf  sols.  I. 
E.  Iwase  (Bull.  Chem,  Soc.  Japan,  1929,  4,  120 — 
125). — The  coagulation  by  sodium  chloride  and  barium 
chloride  of  gold  sols  prepared  by  the  reduction  of  gold 
chloride  with  formaldehyde  in  vessels  of  different 
materials  has  been  investigated.  The  coagulation 
numbers  varied  only  slightly.  C.  W.  Gibry. 

Study  of  the  values  at  which  flocculation  is 
produced  in  sols  of  arsenious  sulphide  and 
of  ferric  hydroxide.  M.  Boutaric  and  (Mlle.) 
GL  Perreatj  (Bull.  Acad.  roy.  Belg.,  1928,  [v],  14, 
668—670;  eh  A.,  1925,  ii,  778), — Sols  of  arsenic 
trisulphide  were  mixed,  with  solutions  of  different 
acids  of  varying  concentration,  and  the  times  of 
flocculation  were  determined  speetrophotometrieally. 
The  pR  of  the  intermicellary  liquid  after  flocculation 
was  measured  with  a  quinhydrone  electrode,  as  well 
as  the  corresponding  acid  concentration,  and  curves 
were  drawn  from  which  by  extrapolation  the  pn  and 
concentration  corresponding  with  infinitely  slow 
coagulation  could  be  found.  The  limiting  value  of 
pfi  for, a  number  of  acids  differing  both  in  strength 
and  basicity  was  approximately  constant,  the  mean 
value  being  1-22  for  a  sol  containing  1*55  g.  of 
As2S3  per  litre.  With  varying  concentration  of  the 
colloid,  the  limiting  pz  showed  a  minimum  value  for 
intermediate  concentrations ,  less  acid  being  required 
for  very  concentrated  and  for  very  dilute  sols .  Similar 
experiments  with  a  ferric  oxide  sol  (2-18  g.  of  Fe203  per 
litre),  using  different  bases,  gave  5*11  as  a  mean  value 
of  the  limiting  pR.  F.  L.  Usher. 

Cataphoretic  measurements  and  the  theory  of 
the  critical  potential,  H.  R.  Kruyt  and  D.  R. 
Briggs  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1929, 
32, 384 — 391). — Observations  with  arsenious  sulphide, 
selenium,  and  gold  sols  show  that  those  univalent 
cations  which  are  strongly  adsorbed  and  cause 
flocculation  at  low  concentrations,  e.g.,  strychnine 
and  new-fuchsin,  reduce  the  cataphoretic  migration 
velocity  at  the  complete  precipitation  concentration 
to  approximately  the  value  which  is  characteristic  of 
multivalent  ions  at  the  corresponding  concentration. 
Fowls5  rule  is  therefore  valid  for  such  cations. 

H.  F.  Gillre, 

Formation  of  secondary  systems  of  Liesegang 
rings.  II,  M.  S.  Dunin  and  F.  M.  Schemjakin 
(Kolloid-Z.,  1929,  48,  167 — 170), — Further  experi¬ 
ments  (cf.  this  vol,,  645)  indicate  that  the  formation 
of  Liesegang  rings  is  more  complex  than  has  been 
supposed,  for  not  only  is  the  space  between  the 
ordinary  rings  occupied  by  microscopic  rings,  but  the 
large  rings  themselves,  provided  a  sufficient  number 
are  obtained,  can  be  grouped  into  periods  forming  a 
large-scale  ring  structure.  The  experiments  were 
conducted  by  carrying  out  the  diffusion  in  tubes  150 
cm.  in  length  and"  leaving  them  in  the  dark  for  11 


years,  and  the  complex  periodicity  was  observed  with 
rings  of  silver  chromate,  silver  phosphate,  and  lead 
iodide.  It  is  suggested  that  the  precipitation  is 
controlled  by  three  critical  concentrations,  each  of 
which  gives  rise  to  its  own  periodicity.  An  analogy 
is  suggested  between  the  existence  of  “  dead  zones  ” 
exhibited  in  Liesegang  ring  formations  and  the 
similar  dead  zones  which  have  been  observed  in  the 
reception  of  radio  waves  and  the  sound  of  gunfire. 

E.  S.  Hedges. 

Isoelectric  point  of  coproporphyrin  and  its 
physiological  significance,  H.  Fink  (Naturwiss., 
1929,  17,  388 — 389). — The  isoelectric  point  of  the 
coproporphyrin  occurring  in  yeast  is  about  pR  4. 
This  coincides  with  the  minimum  solubility,  and 
maximum  floccu lability  and  adsorbability.  An  iso¬ 
electric  solution  examined  in  short-wave  light  shows 
a  minimum  of  light  emission,  and  the  fluorescence 
spectrum  takes  a  mean  position  between  the  spectra 
observed  with  acid  and  alkaline  solutions.  The 
absorption  spectrum  shows  a  similar  effect.  These 
observations  are  applied  to  the  explanation  of  other 
phenomena  observed  with  coproporphyrin. 

J.  W*  Smith, 

Action  of  proteins  on  ferric  hydroxide  sol. 
H.  Frrundlich  and  G.  Lthdaii  (Biochem,  Z.,  1929, 
208,  91 — 111). — Different  proteins  have  very  different 
effects  on  a  ferric  hydroxide  sol  with  sodium  chloride 
as  coagulator.  Gelatin  and  trypsin  cause  coagulation 
in  the  absence  of  salt;  egg-albumin  first  lowers  the 
coagulation  value  (sensitising  action)  and  then 
increases  it  as  the  amount  of  protein  is  increased, 
haemoglobin  at  a  given  concentration  increases  the 
value  (protective  action).  These  differences  are 
ascribed  to  complex  formation  between  the  sol  and 
the  protein,  the  complex  having  a  characteristic 
coagulation  value.  This  is  confirmed  by  the  fact  that 
when  ferric  chloride  solution  replaces  the  sol,  similar 
behaviour  is  observed.  These  coagulates  can  be 
redissolved  by  dilution  with  water. 

Mixtures  of  ferric  hydroxide  sol  and  protein  show  a 
change  in  coagulation  value  in  course  of  time ;  the 
protective  action  increases  with  time  at  low  concen¬ 
trations  and  shows  an  initial  decrease  followed  by  an 
increase  at  high  concentrations  of  protein.  The 
influence  of  pm  is  small.  An  explanation  of  the 
deposition  and  dissolution  of  proteins  in  plants  is 
suggested.  J.  H,  Bibkinshaw, 

Calcium  acetate  gels.  I.  P.  C.  L.  Thorne 
and  C.  G.  Smith  (Kolloid-Z.,  1929,  48,  113-125).— 
The  properties  of  calcium  acetate  gels  have  been 
examined  with  the  aim  of  obtaining  a  gelatinous 
substance  of  definite  chemical  composition.  The  gels 
were  prepared  by  pouring  a  saturated  aqueous  solution 
of  calcium  acetate  into  alcohol,  the  properties  of  the 
product  varying  with  the  water  content  of  the  alcohol. 
With  larger  amounts  of  calcium  acetate,  sols  of  the 
salt  in  water-alcohol  mixtures  are  formed.  The 
viscosity  of  these  sols  is  greater  than  that  of 
the  aqueous  solution  and  is  at  a  maximum  when  the 
dispersion  medium  contains  50%  of  alcohol.  Most 
of  the  gels  are  not  stable  for  more  than  24  hrs.  :  they 
are  opalescent  at  first  and  gradually  soften  with  time, 
small  nodules  of  calcium  acetate  eventually  settling 
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out.  In  gels  which  contain  a  relatively  large  amount 
of  water,  needle-like  crystals  form  radially  from 
numerous  crystallisation  nuclei,  and  it  is  suggested 
that  gelation  is  an  intermediate  stage  between  true 
solution  and  crystal  formation.  The  stability  of  the 
gels  is  increased,  in  some  cases  to  6  months,  by  the 
addition  of  acetone  or  various  oleates,  and  in  these 
gels  a  thread-like  structure  is  visible  to  the  unaided  eye. 
Gels  containing  sodium  oleate  exhibit  syneresis. 
Addition  of  acids  or  bases  produces  a  decrease  in  the 
rate  of  gelation  and  the  salts  of  bivalent  cations  cause 
a  greater  retardation  than  those  of  univalent  cations* 
The  temperature  of  preparation  has  little  or  no 
influence  on  the  stability  of  the  gels.  When  dried, 
the  gels  become  turbid  and  alcohol  is  lost,  the  calcium 
acetate  dissolving  in  the  remaining  water ;  by  the 
addition  of  alcohol  the  gel  can  be  formed  again. 
Viscosity  measurements  indicate  that  the  change  from 
sol  to  gel  takes  place  between  sharp  limits. 

E.  S.  Hedoes. 

Absorption  of  water  by  gelatin.  III.  The 
sulphate  system.  (Miss)  W.  B.  Pleass  (Bioehem. 
J.,  1929, 23,  358 — 372). — Maximum  swelling  of  gelatin 
occurs  in  a  solution  of  sulphuric  acid  at  pn  3*0. 
Sodium  sulphate  in  concentrations  up  to  0*5i¥  in  the 
presence  of  sulphuric  acid  suppresses  the  osmotic 
swelling  of  the  gelatin  due  to  the  acid.  At  greater 
concentrations  of  this  salt  there  is  coagulation  of  the 
gelatin.  Raising  the  temperature  of  solutions  in  the 
acid  zone  causes  an  increased  water  absorption  by  the 
gelatin.  The  temperature  coefficient  of  swelling  is 
greater  the  higher  is  the  temperature,  but  is  decreased 
by  an  increase  in  the  concentration  of  sodium  sulphate. 
The  osmotic  swelling  of  gelatin  in  alkaline  solutions  is 
suppressed  to  a  greater  degree  by  solutions  of  sodium 
sulphate  than  by  equal  molar  concentrations  of  sodium 
chloride  or  nitrate.  At  concentrations  of  sodium 
sulphate  of  0 *1M  or  greater  coagulation  is  induced. 
At  the  isoelectric  point  of  gelatin  the  water  absorption 
in  solutions  of  sodium  sulphate  is  proportional  to  the 
logarithm  of  the  salt  concentration  up  to  OliJf.  At 
greater  concentrations  lyotropic  swelling  is  reduced 
and  coagulation  occurs  in  solutions  of  greater  than 
Q  lM  concentration.  In  solutions  of  sodium  sulphate 
of  0T — 1*0 Jf  concentration  the  magnitude  of  the 
water  absorption  of  the  gelatin  is  determined  chiefly 
by  the  sulphate  concentration  almost  independently 
of  the  pK  value  of  the  solution.  Gelatin  in  the 
coagulated  condition  tends  to  resist  the  solvent 
action  of  alkaline  solutions.  Rise  in  temperature 
generally  causes  greater  water  absorption,  the  tem¬ 
perature  coefficient  becoming  larger  as  the  temperature 
rises.  S.  S.  Zilva. 

Swelling  of  gelatin.  W,  yoh  Mobaczswski 
and  E.  Hamerski  (Bioehem.  Z.,  1929,  208,  299— 
327). — The  swelling  of  gelatin  increases  directly  with 
the  concentration  of  salts  and  increases  with  rise  of 
temperature,  the  more  rapidly  the  higher  is  the  temper¬ 
ature.  Dilute  hydrochloric  and  sulphuric  acids  (below 
Q*0Q1N)  have  a  smaller  swelling  power  than  distilled 
water,  but  from  this  concentration  upwards  the 
swelling  power  increases  rapidly,  becoming  much 
greater  than  with  salts  until  maximal  swelling  is 
reached  at  pK  1*7 — 1*8  (0-167A7),  when  further  increase 


of  concentration  causes  a  decreased  swelling  power. 
These  two  acids  at  the  same  normality  have  approxim¬ 
ately  the  same  swelling  power.  The  effect  of  acetic 
acid  Is  more  similar  to  that  of  salts  but  stronger,  the 
swelling  curve  following  a  uniform  course.  Alcohol 
and  citrate  under  some  conditions  have  a  smaller 
swelling  power  than  water.  Of  the  anions  investig¬ 
ated,  thiocyanate  has  the  greatest  swelling  power  and 
citrate  and  tartrate  least,  whilst  of  the  cations, 
calcium  ions  have  the  greatest  power.  Salt  mixtures 
show  additive  swelling  power.  Addition  of  acid  to 
salt  solutions  increases,  but  of  salts  to  acids  decreases 
the  swelling  power.  Non-electrolytes  have  a  con¬ 
siderably  smaller  swelling  power  than  electrolytes  with 
the  exception  of  carbamide  and  thiocarbamide,  which 
equal  thiocyanate  and  calcium  ions  in  their  swelling 
power.  P.  W.  Clutteebuck, 

Alteration  of  surface  tension  of  gelatin  with 
change  of  $>«  and  with  small  electrolyte  con¬ 
centrations.  N,  Jebmolenko  (Kolloid-Z.,  1929, 
48,  141 — 146). — -Measurements  of  the  surface  tension 
of  a  0*1%  sol  of  gelatin  by  the  method  of  capillary 
rise  have  shown  that  a  minimum  occurs  at  the 
isoelectric  point  at  pu  4*7  and  that  two  maxima  occur 
at  pti  2*85  and  8-3,  respectively.  These  results  are 
in  agreement  with  the  observations  of  Shukov  (J.  Russ. 
Fhys.  Chem  Soe.,  1927,  1081),  but  not  with  those  of 
Johnston  and  Peard  (A,,  1925,  ii,  659). 

E,  S.  Hedges. 

Solid  phase  relations  in  swelling.  Wo.  Ost- 
wald  and  P.  P.  Kestehbaum  (Kolloidchem.  Belli., 
1929,  29,  1 — 79). — Attention  is  directed  to  the  fact 
that  in  most  researches  on  swelling  the  effect  of  the 
“  solid  phase  rule  ”  has  been  neglected.  In  general, 
the  specific  swelling  increases  with  the  ratio  of  the 
amount  of  swelling  liquid  to  the  solid  phase.  In  the 
present  paper  this  relation  is  extensively  studied,  both 
experimentally  and  theoretically.  The  effect  was 
observed  with  agar  and  with  hide  powder,  and 
detailed  quantitative  experiments  were  conducted 
with  gelatin,  using  both  gravimetric  and  volumetric 
methods,  the  agreement  between  the  two  methods 
being  good.  Experiments  conducted  with  a  constant 
amount  of  solid  phase  or,  alternatively,  a  constant 
amount  of  swelling  liquid  gave  results  in  accordance 
with  the  above  rule.  The  effect  was  further  studied 
not  only  in  pure  water,  but  also  in  solutions  of 
electrolytes.  A  close  similarity  is  pointed  out 
between  the  curve  relating  the  degree  of  swelling  to 
the  amount  of  solid  phase  and  Kroeker’s  curves 
relating  the  degree  of  adsorption  to  the  amount  of 
adsorbent.  The  influence  of  the  solid  phase  effect 
is  greater  at  higher  temperatures.  A  theory  of  the 
solid  phase  relations  has  been  developed  from  experi¬ 
ments  on  the  electrical  conductivity  and  nitrogen 
determination  of  the  part  of  the  gelatin  going  into 
solution  on  swelling,  experiments  on  swelling  in 
electrolytes,  the  swelling  of  electrolyte-free  gelatin, 
and  the  osmosis  of  gelatin  sols.  These  experiments 
lead  to  the  view  that,  in  general,  solid  phase  relations 
are  due  to  soluble  substances  in  the  gel,  which 
dissolve  in  the  swelling  water  to  give  a  solution  the 
concentration  of  which  is  proportional  to  the  amount 
of  solid  phase ;  the  solution  thus  produced  affects 
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tli©  course  of  tho  swelling.  In  the  case  of  gelatin  in 
particular,  the  swelling  in  pure  water  depends  on  the 
content  of  calcium  sulphate  and  of  degradation  pro¬ 
ducts  of  gelatin.  Calcium  sulphate  hinders  swelling 
and  therefore  swelling  is  greatest  for  large  amounts 
of  the  swelling  liquid,  in  which  the  calcium  sulphate 
forms  a  dilute  solution.  The  theory  is  well  supported 
by  experiments  in  which  substances  known  to  afiect 
the  swelling  (sodium,  calcium,  magnesium,  and 
ammonium  sulphates,  hydrochloric,  picric,  and  sulpho- 
salicylic  acids,  and  tannin)  were  added  :  in  these 
experiments  the  curve  representing  the  solid  phase 
effect  was  strongly  influenced.  The  most  important 
change  was  observed  in  dilute  solutions  of  sulpho- 
salieylic  acid  (0*16 — 0'2oN)  and  hydrochloric  acid 
(0*0005  and  0*0003 A^),  where  the  ordinary  solid  phase 
rule  was  reversed,  the  greatest  amount  of  solid  phase 
giving  the  greatest  degree  of  swelling.  Curves 
obtained  with  some  other  addition  agents  (e.g.,  picric 
acid)  showed  a  maximum  or  a  minimum.  An  anal¬ 
ogous  effect  is  shown  in  the  taking  up  of  water  by  a 
gelatin  sol  in  a  collodion  bag,  where  the  amount 
taken  up  increases  every  time  the  outer  water  is 
changed  in  spite  of  the  fact  that  electrolytes  are 
being  removed.  It  is  noteworthy  that  sols  of  electro* 
osmotic  gelatin  in  the  osmometer  become  more 
viscous  in  spite  of  their  increasing  dilution,  indicating 
that  in  a  sol  of  gelatin  it  is  insufficient  to  consider  only 
the  osmotic  equilibrium,  but  that  solvation  and  dis¬ 
persion  must  be  considered  also.  E.  S.  Hedges. 

Flotation  and  pn*  I.  Hydrophobic  powders. 
D.  Talmud  (Kolloid-Z.,  1929,  48,  165— 166).— 1 Tho 
powders  studied  were  electrode -carbon  and  sulphur. 
These  were  mixed  with  a  buffer  solution  of  known  pn 
and  one  drop  of  purified  petroleum  or  benzene  and 
shaken ;  the  froth  was  then  separated  and  analysed. 
The  curves  connecting  the  percentage  of  flotation 
with  the  hydrogen-ion  concentration  pass  through 
maxima  which  are  close  to  the  region  of  neutrality. 

E.  S.  Hedges. 

Plastometric  studies  on  the  structure  of  surface 
layers.  A.  de  Waele  and  G.  L.  Lewis  (Kolloid-Z,, 
1929,  48,  126— 131).— Data  are  adduced  to  show  that 
in  colloid  and  plastic  systems  the  disperse  particles 
are  enveloped  in  a  pseudo-solid  layer.  A  method  for 
determining  the  ratio  of  the  pseudo -solid  phase  to 
the  volume  of  the  total  disperse  phase  is  described. 
The  thickness  of  the  pseudo-solid  layer  depends  on 
the  radius  of  the  particles  and  is  constant  over  a  wide 
range  of  concentration  for  a  given  solid-liquid  system . 
Experiments  are  described  which  throw  light  on  the 
properties  of  the  layer.  Some  abnormalities  of  plastic 
streaming  are  described,  which  are  caused  by  the 
adsorption  of  a  solid  peptizing  agent  at  the  surface  of 
the  particles.  E,  S.  Hedges. 

Cystine  in  gelatin-protected  noble  metal 
systems.  A.  Steigmann  (Kolloid-Z.,  1929,  48, 
194 — 195). — The  addition  of  cystine  inhibits  the 
reduction  of  silver  salts  in  the  presence  of  gelatin  and 
lowers  the  degree  of  dispersion  of  colloidal  silver.  In 
absence  of  gelatin,  however,  cystine  accelerates  the 
reduction  and  protects  rather  than  coagulates  colloidal 
silver.  Similar  experiments  have  been  conducted  on 
the  preparation  of  sols  of  other  metals  by  reduction  : 


in  some  cases  cystine  has  an  inhibiting  effect  and  in 
others  the  reverse  is  true.  The  influence  of  cystine 
on  the  Ostwald  ripening  of  silver  bromide  was  also 
investigated  and  it  was  found  to  prevent  this  process, 

E.  S.  Hedges. 

Special  case  of  syneresis.  F.  C.  Jacoby 
(Kolloid-Z,,  1929,  48,  171— 175).— In  technical  pro¬ 
cesses,  many  dye  baths  are  known  to  exhibit  a 
type  of  syneresis,  the  dye  being  precipitated  as  an 
elastic  substance  when  the  temperature  is  raised  and 
subsequently  lowered.  This  phenomenon  has  been 
investigated  for  the  case  of  henzopurpurin  4B  extra. 
The  substance  separating  does  not  consist  of  a  homo¬ 
geneous  gel,  hut  is  a  mass  of  particles  each  of  which 
has  a  gelatinous  envelope  and  contains  a  sol  of  the 
dye.  The  liquid  contained  in  the  envelope  is  poorer 
in  the  dye  than  the  original  solution.  The  favour¬ 
able  effect  of  the  addition  of  certain  agents  to  the 
bath  has  been  investigated  and  it  is  considered  that 
these  determine  the  velocity  of  formation  and  size 
of  particles  of  the  product  of  syneresis. 

E.  S-  Hedges. 

Expansion  and  contraction  of  india-rubber 
lamina*,  the  critical  41  slipping M  temperature 
(Gleittemperatur)  and  its  displacement  by 
additions,  M.  Kroger  and  W,  N.  Yao  (Z. 
Elektrochem.,  1929,  35,  858— 362).— The  deform¬ 
ation  of  rubber  membranes  by  blowing  has  been 
investigated  under  v&rymg  pressures  and  at  different 
temperatures.  Optical  properties,  such  as  double 
refraction,  suggest  that  the  deformation  is  caused  by 
the  slipping  of  molecules  over  one  another.  Data 
are  recorded  which  show  the  influence  of  the  time 
allowed  for  vulcanisation,  and  of  varying  quantities 
of  non  -  vulcanising  agents  added  to  the  mix,  c.g., 
magnesium  hydroxide,  aluminium  fluoride,  and  car¬ 
bon-black.  The  pressure  to  be  applied  to  bring 
about  a  particular  expansion  increases  with  rising 
temperature,  until  a  certain  temperature  (the  critical 
slipping  temperature)  is  attained,  above  which  the 
pressures  necessary  to  cause  the  change  become  less 
and  less.  The  incorporation  of  carbon  in  the  rubber 
tends  to  raise  this  critical  temperature. 

H.  T.  S.  Britton. 

Kleeman's  derivation  of  the  law  of  mass  action. 
R.  F.  Goldstein  (Phil.  Mag.,  1929,  [vii],  7,  1193— 
1197). — : A  proof  is  given  that  the  van ’t  Hoff  deriv¬ 
ation  of  the  law  of  mass  action  is  not  invalidated  by 
the  concept  of  sepro-unstable  molecules,  and  attention 
is  directed  to  certain  fallacies  in  Kleeman’s  derivation 
(A.,  1928,  239).  F.  G.  Tryhobn. 

Functional  form  of  the  constant  of  mass  action 
and  atomic  activation.  R.  D.  Kleeman  (Science, 
1928,  68,  462). — Previous  work  (A.,  1928,  955)  shows 
that  in  a  gaseous  reaction  the  law  of  mass  action,  as 
generally  formulated,  breaks  down  when  the  volume 
is  sufficiently  increased.  The  mass  action  constant 
is  not  only  a  function  of  temperature,  but  also  of  the 
volume  and  masses  of  the  constituents.  The  fate  of 
molecules  in  a  gas  depends  not  only  on  tho  chances 
of  encounter,  but  also  on  previous  encounters  with 
other  molecules,  when  activation  may  occur.  The 
changes  in  spectra  of  a  substance  with  temperature 
show  that  they  are  associated  with  molecular  collisions 
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and  their  violence.  Further,  if  the  pressure  in  a 
gaseous  system  changes  continuously,  the  average 
activation  of  any  molecule  at  a  given  instant  probably 
differs  in  nature  and  magnitude  from  that  which 
obtains  at  equilibrium.  L«  S.  Theobald. 

[Thermodynamic  principles.]  C.  Raveau 
(Compt.  rend,,  1929,  188,  1662 — 1665). — A  criticism 
of  the  fundamental  principles  of  thermodynamic 
theory  with  special  reference  to  the  conception  of 
entropy,  Le  Chatelier’s  principle  (ibid.,  1543)  and  the 
relation  between  the  Clausius  and  Clapcyron  equations 
(Verschaffelfc,  this  voL,  387,  648).  J.  Grant. 

More  general  formulation  of  the  phase  rule. 
P.  Kubblka  (Z,  ISlektroeheni.,  1929,  35,  335 — - 
337), — : A  modified  form  of  the  phase  rule  in  which 
attention  is  paid  to  forms  of  energy  other  than 
those  which  are  usually  considered. 

H.  T.  S.  Britton. 

Partition  of  sodium  between  sodium  hydroxide 
and  sodium  ethoxide  or  sodium  methoxide  in 
ethyl-  or  methyl-alcoholic  sodium  hydroxide 
solutions.  J.  M.F.  Caudri  (Rec,  fcrav.  chim,,  1929, 
48,  589 — 592). — From  a  study  of  the  rates  of  hydro¬ 
lysis  of  phthalide  and  ethyl  acetate  in  aqueous- 
alcoholic  sodium  hydroxide  solutions,  and  the  rates 
of  other  formation  in  aqueous-alcoholic  solutions,  it  is 
concluded  that  sodium  ethoxide  is  largely  converted 
into  sodium  hydroxide  on  the  addition  of  water  to  an. 
alcoholic  solution.  In  aqueous  methyl  alcohol  the 
conversion  takes  place  to  a  much  smaller  extent. 

C.  W.  Gibby. 

Sodium  [hydrogen]  maleate  :  a  buffer  for  the 
region  pn  5*2— 6-8.  J.  W.  Tkmple  (J.  Amer.  Chcm. 
goo.,  1929,  51,  1754—1755). — Sodium  hydrogen 
malcato,  the  preparation  of  which  is  described,  in 
presence  of  sodium  hydroxide  lias  a  huger  range  of 
pn  5‘2—6*8,  giving  maximum  buffering  power  in  the 
region  where  phthalato  and  phosphate  buffers  have 
the  least.  The  compositions  of  buffers  for  pu  intervals 
of  0*2  are  recorded.  S.  It.  Tweedy. 

Neutralisation  of  several  mineral  poly  acids. 
I;  and  II.  L.  Malaprade  (Ann.  Chim.,  1929,  [x], 
9,  104 — 157). — The  theoretical  and  practical  aspects 
of  the  study  of  neutralisation  curves  of  complex  acids 
by  measurements  of  hydrogen-ion  concentration  or  of 
oxidation  potentials  are  discussed.  A  platinum  or 
gilt  platinum  wire  (equilibrium  being  attained 
much  more  rapidly  with  the  latter)  in  a  solution  of  an 
oxidising  acid  such  as  chromic  or  iodic  acid  acts  as  an 
oxygen  electrode,  the  oxygen  pressure  (P0t)  and  hence 
the  potential  depending  on  the  nature  of  the  acid. 
Since  the  value  of  P0l  is  independent  of  ptl  it  is 
possible  to  construct  neutralisation  curves  with  oxid¬ 
ising  acids  by  measurement  of  the  oxidation  potential 
during  neutralisation.  Since  the  platinum  electrode 
retains  its  potential  for  a  long  period  after  removal 
from  the  acid  solution  and  immersion  in  another  acid 
of  lower  oxidation  potential,  and  even  after  washing 
with  distilled  water,  accurate  and  reproducible  results 
are  obtained  only  if  the  measurements  are  made  with 
increasing  oxidation  potentials,  since  in  this  case 
equilibrium  is  rapidly  established.  The  method  was 
checked  by  a  determination  of  the  neutralisation 
curve  of  chromic  acid,  the  results  agreeing  with  those 


of  Margaillan  (A.,  1914,  ii,  57)  and  Britton  (A.,  1924, 
iiP  704),  and  was  then  employed  to  study  the  curves 
of  iodic  and  complex  molybdic  acids  (see  below). 
The  neutralisation  curve  of  hydrofluosilicic  acid  has  two 
points  of  inflexion,  the  first  corresponding  with  the 
formation  of  the  salt  Na2SiF6,  which  is  stable  only 
below  p ir  3,  and  the  second  with  the  known  decomposi¬ 
tion  of  the  anion.  Hydroferroeyanic  acid  gives  only 
one  point  of  inflexion  corresponding  with  the  normal 
salt,  and  the  acid  can  be  titrated  using  phenol- 
phthalein  but  not  methyl -orange  as  an  indicator.  In 
agreement  with  the  values  of  the  ionisation  constants 
(Abbott  and  Bray,  A.,  1909,  ii,  660)  pyrophosphoric 
acid  shows  only  two  points  of  inflexion,  corresponding 
with  Na2H2P207  and  Na4P207,  respectively.  No 
evidence  for  the  existence  of  NaH3P207  or  Na3HP207 
was  obtained.  The  curve  for  orthophosphoric  acid 
differs  appreciably  from  that  of  pyrophosphoric  acid, 
and  thus  by  a  determination  of  pK  values  it  is  possible 
to  differentiate  between  two  salts  for  which  the  ratio 
Po06/Na20  is  the  same.  The  conversion  of  a  solution 
or  pyro-  (pK  1*42)  into  ortho-  (pn  1*64)  phosphoric  acid 
by  boiling  can  be  similarly  followed.  Arsenic  acid 
gives  a  curve  similar  to  that  of  orthophosphoric  acid, 
but  the  second  point  of  inflexion  is  less  definite. 
Iodic  acid,  in  agreement  with  cryoscopie  measure¬ 
ments,  shows  only  one  point  of  inflexion,  corresponding 
with  NaI03,  but  periodic  acid  gives  two  points,  corre¬ 
sponding,  respectively,  with  NaH4IOe  (pH  4)  and 
Na2H3I06  (pn  9*6),  the  latter  suffering  slight  hydro¬ 
lysis  in  solution.  There  is  no  indication  of  the  form¬ 
ation  of  NagB^IOp  although  this  may  be  due  to  its 
great  degree  of  hydrolysis.  Iodates  and  periodates 
may  bo  determined  in  the  presence  of  each  other 
by  first  titrating  the  total  iodine  liberated  on  addition 
of  acidified  potassium  iodide  solution  (10/ — >*61, 
10/ — >-8I),  and  then  repeating  the  titration  with 
the  previous  addition  of  mannitol  to  reduce  the 
periodate  to  iodate.  J.  W.  Baker. 

Neutralisation  of  several  mineral  poly  acids. 
III.  Neutralisation  curves  of  acid  complexes 
of  tungstic  and  molybdic  oxides.  L.  Malaprade 
(Ann.  Chim.,  1929,  [x],  9,  159 — 222 ;  ef.  preceding 
abstract). — A  study  of  the  formation  of  complex 
acids  by  the  interaction  of  molybdic  and  tungstic 
oxides  with  phosphoric  and  silicic  acids  by  measure¬ 
ments  of  the  oxidation  potential  and  by  plotting  the 
neutralisation  curves  by  electrometric  titration  using 
a  hydrogen  or  quinhydrone  electrode,  a  part  of  which 
has  been  published  previously  (Malaprade  and  Travers, 
A.,  1926,  925,  1114).  A  point  of  inflexion  on  the 
neutralisation  curve  may  correspond  with  the  transi¬ 
tion  from  one  acid  to  another,  or  the  decomposition 
of  the  anion.  The  cases  studied  in  this  paper  are 
examples  of  the  latter,  the  following  being  a  brief 
summary  of  the  main  conclusions.  In  some  cases 
isolation  of  the  salt  corresponding  with  the  point  of 
inflexion  was  effected.  With  phosphomolybdic  acid, 
P2O5,24Mo03,3H20,  the  first  point  of  inflexion  does 
not  correspond  with  the  formation  of  the  normal  salt 
(which  is  not  indicated  by  an  inflexion),  but  with 
the  salt  P2G5,22Mo03,7M20  (barium  salt  isolated) ;  the 
second  point  corresponds*  with  decomposition  into  the 
phosphate  and  molybdate,  which  is  not  complete 
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until  the  end  of  the  neutralisation.  The  curve  for 
phosphotungstie  acid  is  similar,  but  the  decomposition 
of  the  normal  salt  begins  prior  to  the  occurrence  of 
the  inflexion.  With  silicomolybdic  acid, 

Si02 , 1 2Mo03 ,2H 20 ,  the  first  point  of  inflexion  corre¬ 
sponds  with  normal  salt  formation  and  the  second 
with  the  beginning  of  the  decomposition  (at  a  higher 
Ph  than  that  for  the  phosphomolybdates) .  A  similar 
curve  is  obtained  with  silicotungstic  acid,  but  the 
second  point  of  inflexion  indicates  the  end  of  the  de¬ 
composition  of  the  anion,  which  is  less  readily  decom¬ 
posed  than  the  phosphotungstate .  Oxidation  potential 
measurements  show  that  in  dilute  solution  periodic 
acid  reacts  quantitatively  with  molybdic  acid  to  yield 
hcxamolybdoperiodic  acid,  I207,12Mo03,5H20,  the 
first  point  of  inflexion  in  the  neutralisation  curve  of 
this  acid  corresponding  with  the  formation  of  the 
normal  salt,  the  second  with  its  decomposition  into 
molybdate  and  periodate.  Monomolybdoperiodates 
are  similarly  decomposed,  the  potassium  salt, 
Mo03,1  *5I20?j  1  *6K20,5H20,  being  obtained  by  crystall - 
isation  from  a  solution  of  6  g.  of  periodic  acid  and 
50  g.  of  potassium  molybdate  which  has  been  just 
neutralised  (phenolphthalein )  with  potassium  hydr¬ 
oxide.  Since  in  dilute  solution  metatungstic  acid, 
(W03)4,H20,  does  not  react  with  phosphoric  or  silicic 
acid  either  in  the  cold  or  at  100°,  and  only  partly 
in  concentrated  solutions,  it  is  inferred  that  phospho- 
and  silico-tungstic  acids  are  formed  by  interaction  of 
phosphoric  and  silicic  acids  with  the  nascent  anhydride 
W03,  since  metatungstic  acid  reacts  readily  under 
conditions  in  which  it  is  decomposed  into  the  latter. 
By  analogy  this  conclusion  is  extended  to  the  form¬ 
ation  of  the  corresponding  complex  molybdic  acids. 
The  relative  stability  of  phospho-  and  silico- molybdic 
acids  at  various  pn  values  is  discussed,  the  tendency 
of  the  former  complex  to  decomposition  being  the 
greater,  and  a  theoretical  interpretation  of  the  course 
of  the  neutralisation  curves  is  given.  Various  applic¬ 
ations  of  the  results  (1)  to  the  detection  of  complex 
formation  of  molybdic  acid  with  mineral  and  organic 
acids,  polyhydric  alcohols,  and  phenols,  (2)  to  the 
detection  of  silica  (as  silicomolybdic  acid)  even  in  the 
presence  of  phosphoric  acid  by  addition  of  a  solution 
of  an  alkali  molybdate  to  the  solution  and  then 
acidification  (with  tartaric  acid  if  phosphates  are 
present,  the  order  of  addition  being  important),  and 
(3)  the  determination  of  iodates  and  periodates  in  the 
presence  of  each  other,  are  described,  for  details  of 
which  the  original  must  be  consulted. 

J.  W.  Baker. 

Hydrolysis  in  solutions  of  beryllium  salts. 
M.  Prytz  (Z.  anorg.  Chem.,  1929,  180,  355 — 369). — 
The  hydrolysis  of  a  series  of  solutions  of  beryllium 
sulphate  and  chloride  at  various  concentrations  has 
been  studied  by  electrometric  titration  with  A'-sodium 
hydroxide.  Curves  obtained  by  plotting  pn  against 
equivalents  of  sodium  hydroxide  added  show  three 
definite  divisions  :  first  a  continuous  rise  of  pn  with 
addition  of  alkali  until  1  equivalent  of  sodium  hydr¬ 
oxide  has  been  added ;  secondly,  a  flat  portion  where 
addition  of  alkali  causes  no  appreciable  change  in  pn  ; 
and  finally  a  point  of  inflexion  occurring  when  exactly 
2  equivalents  of  sodium  hydroxide  have  been  added 
in  the  ease  of  the  chloride,  or  slightly  less  in  the  case 


of  the  sulphate.  Assuming  that  either  Be"+H20= 
BeOH'+H*  or  2Be"+H20=Be20B*+2H*  represents 
the  course  of  the  hydrolysis,  the  respective  hydrolytic 
constants  K=A1V  and  *»/(7f$c*» 

(where  Aa  denotes  the  hydrogen-ion  activity)  have 
been  obtained  from  the  first  part  of  the  curve.  When 
worked  out  for  the  addition  of  0*5  equivalent  of  sodium 
hydroxide,  K  shows  a  continuous  decrease  with  dilu¬ 
tion  of  the  beryllium  salt,  whilst  K0  remains  sensibly 
constant.  K0  is  therefore  accepted  as  the  real  con¬ 
stant  and  the  second  of  the  above  equations  as  repre¬ 
senting  the  mechanism.  The  mean  values  of  K0  are  : 
for  beryllium  chloride  1-7  x  10~7,  for  the  sulphate 
T4x  10~7.  The  formula  of  the  precipitated  beryllium 
hydroxide  is  considered  to  be  Be203H2  (cf.  A.,  1913, 
ii,  708)  and  its  solubility  product  (L)  to  be  [(7Bcio-*]  X 
[C0 ip].  The  mean  value  of  L,  calculated  for  the 
addition  of  1*5  equivalents  of  sodium  hydroxide 
and  using  the  second  part  of  the  titration  curve,  is 
2*9  X  1(H9  from  measurements  in  solutions  of  the 
chloride,  and  1*1X10  19  from  the  sulphate. 

F.  L.  Usher. 

Hydration  of  ions.  J.  Baborovsky  (Coll.  Czech. 
Chem.  Comm.,  1929,  i,  315 — 318). — Kohlrausch’s 
law  of  independent  ionic  migration  is  not  exact  for 
fairly  concentrated  (N)  solutions.  Transport,  at  this 
concentration,  is  purely  electrolytic  and  not  electro- 
osmotic,  but  in  more  dilute  solutions  the  latter  effect 
increases  with  increase  in  dilution.  H.  Burton. 

Calculation  of  heat  of  dilution  by  Debye  and 
Huckel’s  theory.  G.  B.  Bonino  and  V.  Vaglio 
(Nuovo  Cim.,  1928,  5,  115 — 126;  Chem.  Zentr.,  1929, 
i,  204). — A  more  exact  interpretation  of  Debye  and 
HuckeFs  theory  shows  that  the  heat  of  dilution  is 
the  sum  of  two  terms  :  U=AcJrB^/c\  B  is  always 
positive,  whilst  A  may  be  positive  or  negative. 

A.  A.  Eldribge. 

Internal  pressure  of  strong*  electrolytes.  H.  M. 
Evjen  and  F.  Zwicky  (Physical  Rev.,  1929,  [ii], 
33,  860—868 ;  cf.  A.,  1926,  668).— The  difference 
between  the  thermal  properties  of  dilute  solutions 
and  the  pure  solvent  is  due  to  a  superposition  of  a 
physical  effect  of  the  ion  on  the  solvent,  or  an  internal 
pressure,  and  a  chemical  action  of  the  ion  on  the 
solvent.  The  first  effect  can  be  calculated  by  taking 
account  of  the  ionic  atmosphere ;  the  second  effect 
increases  linearly  with  the  molar  concentration. 
Satisfactory  agreement  with  experimental  results  for 
the  thermal  expansion  and  for  the  compressibility  of 
dilute  solutions  is  obtained.  N.  M.  Bligh. 

Adiabatics  of  a  mixture  of  liquid  and  vapour. 
G.  Bruhat  (J.  Phys.  Radium,  1929,  [vi],  10,  107 — 
114). — Mathematical.  F.  L,  Usher. 

Tautomerism  of  a-diketones.  Heat  of  trans¬ 
formation  of  tautomerides.  H.  Moureu  (Compt. 
rend.,  1929,  188,  1557 — 1558 ;  cf.  this  vol.,  929). — 
Calculation  of  the  heats  of  transformation  of  the  “  B  ” 
forms  of  methylbenzyl-  and  phenylbenzyl-glyoxal  into 
the  “  A  ”  forms  from  the  heats  of  combustion  and 
from  the  relation  <9=log  K2/K1xb9B5TlT2/(T1—T^) 
gives  concordant  figures  of  the  order  of  2*5  kg.-caL/ 
mol.  R.  K,  Callow. 

Aluminium-copper-nickel  system  with 
aluminium  as  the  chief  constituent.  H.  Nism- 
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mura  (Sulyokaishi,  1928, 5,  816—826), — The  reactions 
liq . — > a+  CuAL>+ Ty  liq. — >NjlA13+T,  Hq.+HiAU — r 
NiAlg+jP,  are  said  to  occur  where  a  is  a  solid  solution 
containing  aluminium  as  the  chief  constituent,  and 
T  is  a  ternary  compound,  considered  by  Haughton 
and  Bingham  (A.,  1921,  ii,  336)  to  be  C%NiAl6,  but 
more  probably  3CtiAl2,NiAl3.  The  equilibrium  dia¬ 
gram  is  constructed,  Chebhoal  ABSmAOTS, 

Equilibrium  diagram  of  the  iron-molybdenum 
system.  T.  Takei  and  T.  Muba kami  (Sci.  Rep. 
Tohoku  Imp,  Univ,,  1929,  18,  135— 153).— The 
equilibria  in  the  iron-molybdenum  system  have 
been  reinvestigated  by  microscopical  examination, 
by  the  electrical  resistance  and  dilatometrie  methods, 
and  by  magnetic  analysis.  The  y -field  extends 
to  3%  Bio  at  1150°  and  is  bounded  by  a  smooth 
curve  joining  this  point  with  the  A3  and  A4 
points  on  the  temperature  axis.  The  a-field  of  solid 
solution  extends  to  38%  Mo  at  the  eutectic  tem¬ 
perature,  1440°,  but  only  to  8%  Mo  at  20°,  The 
e-phase  consists  of  the  compound  Fe3Mo2  formed  at 
1450—1500°  by  the  peritectic  reaction,  -ij+melt^^e; 
it  forms  a  eutectic  with  38%  Mo  with  the  « -phase. 
The  7|-phase  is  the  compound  FeMo  formed  by  the 
peritectic  reaction,  at  1540°;  it  is 

decomposed  at  1500°  according  to  the  eutcctoid 
reaction,  8':^=±=$  With  increasing  molybdenum 
content  up  to  50%  the  intensity  of  magnetisation 
decreases ;  the  z  and  y\  phases  are  both  non-magnetic. 
Quenching  from  a  high  temperature  increases  the 
intensity  of  magnetisation  of  alloys  containing  the 
a  and  e  phases  at  the  ordinary  temperature ;  annealing 
at  700°  causes  a  reversion  to  the  normal  magnetic 
properties.  A.  R.  Powell. 

Use  of  internal  pressure  in  metallic  systems* 
System  lead-antimony-copper.  R,  A.  Morgen 
(Science,  1928,  68,  490—491). — The  use  of  internal 
pressure,  m.  p,  and  b.  p.  data  in  the  prediction  of  the 
nature  and  extent  of  miscibility  gaps  in  a  ternary 
system  and  also  the  effect  of  compound  formation  are 
discussed  in  relation  to  the  system  lead-antimony- 
copper.  L.  S.  Theobald. 

System  cupric  oxide-sulphur  trioxide-water. 
E.  Posnjak  and  G.  Tfnell  (Amer.  J.  Sci.,  1929, 
[v],  18,  1—34).— The  equilibrium  in  the  above  system 
at  50°,  100°,  and  200°  has  been  investigated  by 
phase-rule  methods.  The  only  solid  phases  encoun¬ 
tered  were  cupric  oxide,  anhydrous  cupric  sulphate, 
and  its  penta-,  fcri-,  and  mono-hydrates,  and  the 
basic  salts  3Cu0,S0s,2H20,  4Cu0,S03?3H20,  and 
3Cu0,2S03,5H20 ;  no  solid  solutions  were  observed. 
Crystallographic  data  for  these  compounds  are 
recorded.  R.  Cuthxll. 

Ternary  system  Ca.O-0O2-Si02  relative  to 
the  setting  of  mortar.  G.  P.  Buttig  and  E. 
Rosenhranz  (Z.  Elektrochem.,  1929, 35, 308—314).— 
The  thermodynamics  of  the  reaction  CaSi03+  C02 
CaC03+Si02  at  500 — 800°  are  discussed.  Experiments 
show  that  silica,  even  when  in  a  specially  active  form, 
begins  to  react  with  calcium  carbonate  only  when  sub- 
j  ected  to  a  temperature  of  620°,  Ho  reaction  occurs  at 
the  ordinary  temperature  between  freshly  precipitated 
calcium  carbonate  and  hydrated  silica  during  a  period 


of  6  months,  nor  when  kept  for  5  days  at  either  50°, 
100°,  or  200°.  Analyses  of  mortars  varying  in  age 
from  970  to  430  years  suggest  that  they  contain 
chiefly  calcium  carbonate  and  silica,  and*  this  was 
confirmed  by  X-ray  observations,  which  indicate  the 
presence  of  calcite  and  quartz  but  not  of  wollastonite. 

H.  T.  S.  Britton. 

Equilibrium  diagrams  of  the  aluminium- 
antimony-silicon  and  the  aluminium-antimony- 
copper  systems  with  aluminium  as  their  chief 
constituent.  T.  Matsukawa  (Sulyokaishi,  1928, 
5,  596— 603).— Only  one  compound,  AlSb,  is  recog¬ 
nised.  The  ternary  eutectic  of  aluminium,  antimony, 
and  silicon  almost  coincides  with  the  binary  eutectic 
of  aluminium  and  silicon.  The  univariant  reaction 
occurring  on  the  liquidus  surface  is  liq.— >AISb+Si* 
In  the  aiuminium-copper-antimony  (2%,  4%,  6%) 
system  the  univariant  reactions  on  the  liquidus  sur¬ 
faces  are :  liq.~>CuAl2+AlSbJ  liq  ~>CuAl+AlSb, 
and  Hq.+CuAl-^CuAlg.  At  585°  a  new  reaction 
of  a  non-variant  system,  liq.+CuAl— >CuAl2+AlSb 
was  found  at  Sb  2*5,  Cu  47,  A1  50*5%.  The  ternary 
eutectic  point  almost  coincides  with  the  binary 
eutectic  point  of  the  aluminium-copper  system. 

Chemical  Abstracts. 

Equilibrium  between  the  carbonates  and 
hydrogen  carbonates  of  sodium  and  potassium 
in  aqueous  solution  at  25°.  A.  E.  and  S.  B. 
Smith  (J.  Amer.  Chem.  Soc.,  1929,  51, 1626—1636).— 
By  combining  previous  data  with  new  observations 
on  the  system  sodium,  hydrogen  carbonate-potassium 
hydrogen  carbonate-water,  the  25°  isotherm  for  the 
above  quaternary  system  has  been  determined.  A 
new  salt,  ^C03,HaHCG3, 2Ho0,  has  been  found  in 
the  system,  but  there  are  no  stable  salt  pairs. 

S.  K.  Tweedy. 

The  sulphide-sulphate  reaction.  M.  Trautz 
and  S.  Paxsckwer  (J.  pr.  Chem.,  1929,  [ii],  122, 
147 — 181). — The  pressure-temperature  curves  for  the 
univariant  system  ZnS+3ZnS04==4Zn0+4S02  have 
been  measured  by  a  stafcie-manometric  method.  The 
partial  pressure  of  the  sulphur  dioxide  is  1  atm.  at 
488°.  The  roasting  of  zinc  sulphide  is  discussed  from 
the  point  of  view  of  the  phase  rule  in  the  light  of  the 
results  obtained.  The  reaction  of  zinc  sulphide  with 
calcium,  strontium,  or  barium  sulphates  begins  at 
800—850°.  For  a  pressure  of  760  mm.  equilibrium 
is  reached  at  1130 — 1137°,  1178°,  and  1205°,  respect¬ 
ively.  It  is  shown  that  the  reaction  may  take  place 
in  two  stages :  4ZnS+3MS04=4Zn0+3MS+4S02 
and  3(MS+3MS04)=3(4M0+4S02).  The  heat  of 
the  reaction  CaS03,2H20+H202  aq.=CaS04,2H20+ 
H20+8I‘3  kg.-cal.  has  been  determined  calorimetric- 
ally.  From,  this  is  calculated  the  heat  of  formation 
Ca+SBh+l*502+2H20=CaS03,2H20+284*3  kg.-cal. 
It  is  shown  that  the  reaction  of  sulphide  with  sulphate 
to  yield  oxide  and  sulphur  dioxide  can  proceed 
through  the  intermediate  stage  of  sulphite.  More¬ 
over,  the  assumption  of  equilibria  in  the  fused  state 
is  unnecessary.  The  reaction  can  take  place  in  solid 
phases,  as  may  be  deduced  from  the  above  heat  of 
formation.  R,  K.  Callow. 

Chemical  equilibria  involving  reactions  be¬ 
tween  two  condensed  phases,  M.  Mannheimer 
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(Amer.  J.  Sci.,  1929,  [v],  17,  534 — 542). — Theoretical. 
A  general  mothod  is  derived  for  judging  the  reli¬ 
ability,  of  experimental  results  relating  to  equilibria 
between  fused  salts  and  metals*  The  criterion  is 
based  on  the  fact  that  the  points  of  the  equilibrium 
are  located  on  stoicheiometrically  computable  curves 
independent  of  the  special  law  of  mass  action,  and 
independent  of  the  true  molecular  coefficients.  The 
general  equations  of  transformation  of  the  co- ordinate 
system  for  change  of  molecular  coefficients  arc 
derived.  If.  G.  Tryhobn. 

Transport  number  of  aqueous  acetic  acid. 
J.  W.  McBain  and  0.  E.  Harvey  (Amer.  Electrochem. 
Soc.,  May,  1929.  Advance  copy.  12  pp.). — Direct 
measurements  by  the  Hittorf  method  have  been  made 
of  the  transport  numbers  of  the  ions  of  aqueous  solu¬ 
tions  of  acetic  acid  at  concentrations  from  0-127  to  N 
and  at  temperatures  from  14*5°  to  26-8°.  The  trans¬ 
port  number  of  the  acetate  ion  is  found  to  have  the 
mean  value  of  0*108,  which  seems  to  be  independent 
of  concentration  and  temperature.  The  average 
value  calculated  from  the  transport  numbers  of  strong 
electrolytes  is  about  3%  lower,  but  the  uncertainty 
of  these  data  is  of  this  order.  Determinations  of  the 
f.  p.  and  migration  ratio  of  solutions  containing  acetic 
acid  and  sodium  acetate  give  no  indication  of  associ¬ 
ation  of  the  acetate  ion  with  the  undissociated  acetic 
acid  molecule  to  form  a  complex  anion. 

H.  J.  T.  Ellingham. 

Galvanic  electricity  and  cohesion  pressure  ; 

1 1  space-energy. '  9  R.  von  Dallwitz- Wegner  (Z. 
Elektrochem.,  1929,  35,  344 — 349) . — The  theory 
previously  developed  (A.,  1928,  483)  is  amplified  to 
include  the  E.M.F.  of  galvanic  cells,  for  which  purpose 
the  concept  of  “  space-energy/1  Eri  is  introduced, 
being  equal  to  R/B—lOKM/y  kg.  per  kg.-mol.  {B— 
gas  constant,  $= coefficient  of  cubical  expansion, 
cohesion  pressure,  y= density,  and  Af=mol.  wt.). 
By  considering  the  change  in  space -energy  consequent 
on  an  adiabatic  change,  an  expression  has  been 
derived  from  which  the  space-energies  of  the  elec¬ 
trodes  of  a  cell  can  be  found.  The  theory  is  tested  by 
considering  the  Daniell  cell  and  the  Bunsen  and  Grove 
cells.  Explanations  are  advanced  to  account  for  the 
differences  between  the  calculated  and  actual  values. 

H.  T.  S.  Britton. 

Effect  of  air  on  the  potential  of  the  mercury- 
mercurous  sulphate  electrode.  M.  Randall  and 
H.  A.  Stone  (J.  Aimer.  Chem.  Soc.,  1929,  51,  1752 — 
1754). — Mercury  is  soluble  in  dilute  sulphuric  acid  in 
the  presence  of  oxygen.  The  potential  of  the  above 
electrode  in  moderately  concentrated  acid  (0-2M)  is 
negligibly  affected  by  the  presence  of  air. 

S.  K.  Tweedy. 

Polar  ographic  studies  with  the  dropping 
mercury  cathode,  II.  Influence  of  temperature 
V.  Nejedly  (Coll.  Czech.  Chem.  Comm.,  1929,  1, 
319 — 333). — The  temperature  coefficients  of  the 
deposition  potentials  for  dilute  solutions  (0*00001 — 
0-01JV)  of  lead,  thallous,  indium,  cadmium,  zinc,  and 
manganous  clilorides,  ferrous  and  manganous  sulphates, 
have  been  determined  at  17 — 98°,  and  that  of  hydro¬ 
chloric  acid  at  —1*5°  to  92°.  With  the  exception  of 
thallous  chloride  the  values  are  negative  and  the 


maximum  (3  X  KP8)  is  shown  by  hydrogen.  The 
diffusion  currents  generally  increase  with  rise  of 
temperature,  but  if  heating  at  100°  is  prolonged,  a 
gradual  decrease  is  observed.  This  diminution  is 
most  marked  in  about  0-000 127-solutions.  Maxima 
on  the  current-voltage  curves  are  observed  :  these 
appear  at  the  lower  temperatures  with  0*001 — 0*0127- 
solutions,  and  at  about  100°  with  more  dilute  solu¬ 
tions.  It  is  presumed  that  increased  adsorption  of 
the  salt  on  the  glass  surface  occurs  when  a  dilute 
solution  of  a  salt  is  heated,  whereby  the  solutions 
become  more  dilute.  H.  Burton. 

Thermodynamic  study  of  lead  monoxide.  P. 
Ishikawa  and  E.  Shibata  (Sci.  Rep.  Tohoku  Imp. 
Univ.,  1929,  18,  109 — 119). — The  E.M.F.  of  the  cell 
Pb  amalgamjFbO,  NaOH|H2  has  been  measured  at 
various  temperatures  and  by  combining  the  results 
with  existing  data  the  following  thermodynamical 
quantities  have  been  calculated  :  PbO(solid)+H2  (1 
atm.)  —  Pb  (solid)  +  H20(liq.)  —  17,017  g.-cal.,  tho 
change  in  free  energy  at  25°  being  —11,639  g.-cal.; 
Pb  (solid)  +  0*5O2  (1  atm.)  —  PbO  (solid)— 51,253  g.- 
cal.,  the  change  in  free  energy  being  —44,921  g.-eal. ; 
Pb+++20H“=PbO  (solid) +H20(liq.)  with  a  change 
of  free  energy  of  —20,941  g.-cal.  The  entropy  of  lead 
monoxide  at  25°  is  18*89  units  and  its  dissociation 
pressure  1*52 X  10*66  atm. ;  the  product  (Pb++)(OH~) 
at  25°  is  4*55  x  10‘16.  A.  R.  Powell. 

Cells  of  molten  electrolyte.  Cell :  copper 
oxide-molten  sodium  hydroxide-zinc.  G.  I. 
Costeanu  (Compt.  rend.,  1929,  189,  35— 37) —Such 
cells  are  produced  by  placing  a  stick  of  zinc,  and  a 
moulded  electrode  of  copper  oxide  paste  dried  at 
1000°  under  oxidising  conditions,  in  molten  sodium 
hydroxide  previously  heated  at  400Q  for  4  hrs.  in  a 
closed  nickel  crucible  to  expel  water.  Their  action 
depends  on  oxidation  of  zinc  by  the  alkali,  and 
reduction  of  the  copper  oxide  by  the  hydrogen 
liberated.  There  is  a  fall  in  potential  during  the  first 
30  min.  owing  to  the  porosity  of  the  copper  oxide 
electrode,  followed  by  a  gradual  rise  to  a  final  constant 
value  of  1*322  volts.  In  an  atmosphere  of  nitrogen 
the  E.M.F.  was  1*200  volts,  rising  to  1*322  after 
depolarisation  by  the  addition  of  sodium  peroxide, 

J.  Grant. 

Variations  of  E.M.F.  developed  [by  metals]  in 
contact  with  aqueous  solutions  of  electrolytes  of 
varying  values  and  salinities.  F.  Vles  and 
A.  Ugo  (Compt.  rend.,  1929,  188,  1550— 1552).— In 
general,  the  potential-time  curve  of  a  metal  or  an 
alloy  in  contact  with  aqueous  solutions  of  potassium 
chloride  of  various  concentrations,  and  adjusted 
by  acid  or  alkali  to  various  values,  shows  maxima 
or  minima  according  to  the  previous  treatment  of  the 
electrode,  and  attains  a  final  value  which  is  deter¬ 
mined  by  certain  critical  values  of  and  px  (iso¬ 
potential  points).  From  the  nature  of  the  observed 
changes  in  of  the  solution  in  certain  cases  it  is 
considered  that  the  isopotential  point  is  analogous  to 
the  isoelectric  point  of  an  ampholyte.  J.  Grant. 

Conceptions  of  electrical  P.D.  between  two 
phases  and  the  individual  activities  of  ions. 
E.  A.  Guggenheim  (J.  Physical  Chem.,  1929,  33, 
842—849;  cf.  Taylor,  A.,  1927,  1144).— The  view  is 
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put  forward  that  “  the  electric  P.D.  between  two 
points  in  different  media  cannot  be  measured  and 
has  not  yet  been  defined  in  terms  of  physical  realities  ” 
and  hence  has  no  physical  significance.  The  electro¬ 
chemical  potential,  defined  as  jZ*=|if-  where  xjs  is 
the  electrostatic  potential  of  an  ion  of  type  i  and 
charge  %  and  is  the  chemical  potential,  has  a  real 
physical  significance.  The  phenomena  of  diffusion, 
partition  between  two  media,  membrane  equilibria, 
cells  with  and  without  liquid  junctions,  and  rates  of 
reaction  are  completely  described  in  these  terms  or 
in  such  linear  combinations  of  (x*  as  can  be  expressed 
or  defined  in  terms  of  p*;  in  no  case  can  {/,■  or  ^ 
occur  separately.  Only  such  combinations  of  jl,-  have 
physical  significance.  L.  S.  Theobald. 

Current  density-potential  curves  in  the  region 
of  residual  currents.  E.  Liebreich  and  W. 
Wiederholt  (Z.  Elektrochem.,  1929, 35,  367 — 368). — 
Attention  is  directed  to  the  fact  that  tlio  form  of 
the  residual  current-potential  curve  depends  on  the 
way  in  which  the  current  is  actually  measured — 
whether  the  ammeter  is  placed  in  the  chief  circuit,  as 
was  the  case  in  the  previous  work  of  the  authors 
(A.,  192S,  483),  or  whether  it  is  placed  in  a  circuit 
including  the  experimental  cell  (cf.  Muller  and  Kono- 
picky,  this  vol.,  269).  Curves  are  given  showing 
the  differences  obtained  with  a  silver  cathode  in 
0- 02 N -sulphuric  acid  against  platinum.  Oxidising 
agents  have  an  effect  on  the  residual  current  similar 
to  that  observed  by  Muller  and  lvonopieky  with 
oxygen.  H.  T.  S.  Britton. 

Electrolytic  polarisation  due  to  retarded 
crystal  growth.  H.  Brandes  (Z.  physikal.  Chem., 
1929,  142,  97 — 112). — When  a  solution  of  a  metallic 
salt  is  electrolysed  with  a  bright  platinum  electrode 
the  ions  liberated  are  not  adsorbed,  but  pass  into  the 
Helmholtz  double  layer,  and  the  electrode  behaves 
as  a  condenser,  the  P.D.  being  directly  proportional 
to  the  quantity  of  electricity  brought  up.  If,  on  the 
other  hand,  the  ions  are  deposited  on  a  crystalline 
electrode  of  the  same  metal,  depolarisation  occurs 
owing  to  tho  ions  gradually  becoming  embodied  in 
tho  lattice.  The  depolarisation  is  proportional  to 
the  polarising  P.D,,  but  the  quotient  of  the  two 
quantities  varies  considerably  with  the  temperature, 
corresponding  with  the  heat  of  activation  required 
for  ionic  conduction  over  the  electrode  surface. 

R.  CUTHILL. 

Theory  of  passivity.  V.  Influence  of  coating 
layer  on  the  potential  of  a  metal.  W.  J.  Muller 
(Monatsh,,  1929,  52,  53 — 58). — The  magnitude  of  the 
local  current  in  the  closed  system  metal-electrolyte¬ 
coating  layer  is  i-e/iw^i^),  where  e=E.MJ<\  of 
tho  system,  tvx= resistance  in  the  pores  of  the  layer, 
and  ivz— resistance  in  the  layer.  The  apparent  poten¬ 
tial,  iwv  must  be  deducted  from  the  metal  potential 
in  order  to  give  the  electrometrically  determined 
potential.  This  is  designated  as  the  correction  co¬ 
efficient  and  its  magnitude  is  determined  by  the 
expression  A = Fk1/{Fk r+  (F0 — F)k}}  where  F  is  the 
coated  surface,  P0— P  the  surface  of  pores,  kx  the 
specific  conductivity  of  covering  layer,  and  k  the 
specific  conductivity  of  the  electrolyte  in  the  pores. 
The  calculated  values  of  this  coefficient  for  various 


thicknesses  and  conductivities  of  layer  and  electrolyte 
show  that  increased  coating  increases  the  value  in  all 
cases;  for  equal  values  of  coating  and  electrolyte 
conductivity  the  coefficient  increases  with  the  con¬ 
ductivity  of  the  layer,  whilst  for  equal  values  of 
coating  and  layer  conductivity  it  increases  with 
decreased  conductivity  of  electrolyte.  A  comparison 
of  the  results  with  the  previously  found  values  for 
the  potential  of  coated  aluminium  electrodes  (Muller 
and  Konopicky,  this  vol.,  269)  gives  plausible  values 
for  the  degree  of  coating.  H.  Burtoh. 

Electrolytic  oxidation  of  various  organic  sub¬ 
stances.  C.  Marie  and  G.  Lejeuxe  (J.  Chim.  phys., 
1929,  26,  237—249;  cf.  A.,  1928,  1102).— The  effect 
of  adding  varying  quantities  of  primary  aliphatic 
alcohols  (methyl,  ethyl,  propyl,  butyl,  and  amyl)  on 
the  current-potential  curves  for  the  electrolysis  of 
sulphuric  acid  and  sodium  hydroxide  solutions  has 
been  studied  using  anodes  of  platinum,  gold,  and 
nickel.  With  a  solution  of  sodium  hydroxide  con¬ 
taining  the  primary  alcohol  electrolysis  commences 
at  about  0-6  volt  (P.D.  between  electrodes).  As  the 
potential  is  increased  the  current  rises  rapidly,  drops 
again  to  a  very  low  value,  and  finally  increases  rapidly 
at  1*6  volts.  In  the  absence  of  a  depolarising  sub¬ 
stance  electrolysis  commences  only  at  T8  volts.  The 
preliminary  unstable  region  in  the  current-P.D. 
curve,  when  a  primary  alcohol  is  present,  is  ascribed 
to  reduction  at  the  anode  of  the  unstable  oxide  Pt03 
to  the  stable  form  Pt02  and  formation  of  the  aldehyde. 
Addition  of  the  primary  alcohols  to  a  solution  of 
sulphuric  acid  also  produces  an  unstable  region  in 
the  current-P.D.  curve,  but  the  final  rapid  increase 
of  the  current  commences  at  IT  volts  instead  of  at 
1*6  volts.  The  formation  of  aldehyde  occurs  only  if 
the  anode  is  in  the  state  which  corresponds  with  the 
unstably  region  on  the  curve.  With  a  gold  anode  in 
acid  and  in  alkaline  solution,  and  with  a  nickel 
anode  in  alkaline  solution,  there  is  no  unstable  region 
in  the  eurrent-P.D.  curve,  when  alcohols  are  added 
to  the  solution,  and  tho  curves  are  practically  normal. 
The  effect  of  other  organic  substances,  e.g .,  isopropyl 
alcohol,  aromatic  alcohols,  and  amines,  is  also  de¬ 
scribed.  The  nature  of  the  anode  is  important  in 
oxidations  which  take  place  when  the  electrode  is  in 
the  unstable  state,  but  since  this  condition  cannot 
ordinarily  be  maintained,  the  only  influence  of  the 
nature  of  the  anode  metal  is  to  determine  the  value 
of  the  anodic  overvoltage.  0.  J.  Walker. 

Reaction  velocity,  concentration,  and  activity. 
A.  Skrabal  (Z.  physikal.  Chem.,  1929,  B,  3,  247 — 
270). — Theoretical.  The  theory  put  forward  by  the 
author  (Monatsh.,  1929,  51,  93)  is  compared  with  that 
of  Bronsted,  The  author’s  theory  assumes  that  in 
general  there  are  two  types  of  intermediate  products  : 
(a)  “  Arrhenius  intermediate  products,”  which  are  in 
equilibrium  with  the  initial  reactants,  and  (6)  “  van ’t 
Hoff  intermediate  products,”  which  are  in  equilibrium 
with  the  end-products  of  the  reaction.  The  latter 
class  of  substances  is  more  unstable  than  the  former, 
and  their  concentration  will  be  smaller.  The  “  van  ’fc 
Hoff  ”  intermediate  products  correspond  with  Bron- 
sted’s  “  unstable  critical  complexes,”  whilst  the 
Arrhenius  products  correspond  with  Bronsted’s 
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“  intermediate  stable  complexes. M  In  the  first  place 
the  velocity  of  the  fundamental  reaction  A^=B 
is  considered.  Then  the  velocity  of  the  reaction 
in  which  Z  is  an  intermediate  product, 
is  calculated,  equations  being  obtained  for  the  cases 
where  Z  is  stable  or  unstable.  By  comparing  the 
final  result  with  Bronsted’s  equation  it  is  found  to 
be  in  agreement,  showing  that  the  reaction  velocity 
is  directly  proportional  to  the  activities  of  the  reacting 
substances  and  inversely  proportional  to  the  activity 
coefficients  of  the  unstable  intermediate  products. 
There  is,  however,  a  difference  in  so  far  as  according 
to  Bronsted  the  velocity  coefficient  of  the  forward 
reaction  is  equal  to  that  of  the  reverse  reaction.  The 
author  states  that  they  are  different.  The  analysis 
of  velocity  coefficients  is  then  attempted.  The  general 
equations  which  are  derived  for  any  media  and  activity 
coefficients  when  the  medium  is  made  constant,  and 
when  the  activity  coefficients  are  constant,  become 
identical  with  the  equations  of  classical  chemical 
kinetics,  and  the  equations  for  the  intermediate 
reactions  then  become  identical  with  those  of  Bron¬ 
sted,  A.  J.  Mee. 

Kinetics  of  the  reaction  2N0+02=2N02  at 
low  pressures  and  under  the  influence  of  a  strong 
magnetic  field.  G.  Kornfeld  and  E.  Klingler 
(Z,  physikal.  Chem.,  1929,  B,  4,  37 — 66). — A  special 
membrane  manometer  was  used  for  the  pressure 
measurements.  The  experiments  show  that  at  low 
pressures  (down  to  below  1  mm.  total  pressure)  the 
reaction  2NO+  02— 2N02  is  termoleeular.  There  was 
good  agreement  between  the  results,  the  mean  value 
of  the  constant  for  twenty  sets  lying  between  2*8  X  10* 
and  3*3  X 104.  This  is  in  good  agreement  with  the 
value  obtained  by  Bodenstein  for  higher  pressures. 
The  reaction  is  termoleeular  over  very  wide  changes 
of  the  concentrations  of  nitric  oxide  and  oxygen. 
The  effect  of  a  magnetic  field  was  also  studied.  There 
are  no  changes  in  the  course  of  the  reaction. 

A.  J.  Mee. 

Ignition  pressures  of  phosphine  mixtures. 
M,  Trautz  and  W.  Gabber  (Z.  anorg.  Chem.,  1929, 
180,  321 — 354). — A  summary  of  previous  work  on 
the  ignition  of  gas  mixtures  by  expansion  is  given. 
New  experiments  have  been  carried  out  to  ascertain 
the  influence  of  the  wall  material,  composition  of  the 
mixture,  and  temperature  on  the  ignition  pressure  of 
mixtures  of  phosphine  with  oxygen.  In  general,  such 
mixtures  show  a  definite  range  of  pressure  over  which 
spontaneous  ignition  occurs,  the  range  becoming 
narrower  as  the  partial  pressure  of  water  vapour  and 
the  proportion  of  oxygen  increase.  Ignition  occurs 
on  lowering  the  pressure  slowly  to  a  critical  value, 
but  it  is  often  possible  by  rapid  diminution  of  the 
pressure  to  overstep  the  ignition  range,  and  in  such 
cases  ignition  can  be  produced  by  a  slow  increase  of 
pressure.  The  ignition  pressures  of  mixtures  of 
different  composition  were  not  noticeably  affected  by 
varying  the  nature  of  the  walls  of  the  containing 
vessel  or  by  introducing  nickel,  copper,  or  iron  foil. 
When  the  gases  were  separately  dried  by  cooling  at 
—80°  spontaneous  ignition  occurred  on  mixing  at 
the  ordinary  pressure.  With  mixtures  in  which  the 
partial  pressure  of  water  vapour  exceeded  6  mm. 


ignition  could  not  be  produced  by  expansion  when 
the  proportion  of  oxygen  was  greater  than  0*5  voL, 
and  with  increasing  moisture  content  a  still  higher 
proportion  of  phosphine  was  required  before  the 
mixture  could  be  caused  to  ignite.  Within  the  range 
over  which  ignition  could  be  produced  the  ignition 
pressure  was  found  to  rise  with  decreasing  moisture 
content  and  with  decreasing  ratio  of  oxygen  to 
phosphine.  Admixture  of  nitrogen,  nitrous  oxide, 
hydrogen,  carbon  monoxide,  carbon  dioxide,  or 
ammonia  lowered  the  ignition  pressure  slightly.  All 
the  above  experiments  were  carried  out  at  the  ordinary 
temperature.  The  ignition  pressure  increased  with 
rise  of  temperature.  In  all  cases  ignition  was  pre¬ 
ceded  by  the  formation  of  a  phosphorescent  mist 
which  was  electrically  conducting.  Mixtures  of 
oxygen  and  methylphosphine  could  not  be  ignited  by 
expansion  at  the  ordinary  temperature,  and  addition 
of  the  last-named  substance  to  the  phosphine  mixtures 
greatly  lowered  the  ignition  pressure. 

F.  L.  Usher. 

Decomposition  of  alkali  carbonates  in  boiling 
aqueous  solution.  II.  B.  L.  Vanzetti  and  A. 
Oltverio  (Gazzetta,  1929,  59,  288 — 300 ;  cf.  this 
vol.,  661). — From  a  study  of  the  various  electrolytic 
and  hydrolytic  equilibria  which  can  occur  in  dilute 
aqueous  solutions  of  alkali  carbonates  it  is  to  be 
expected  that  almost  complete  transformation  into  the 
alkali  hydroxide  will  take  place  by  continued  boiling 
of  the  solution  for  several  days,  if  the  carbon  dioxide 
is  removed  from  the  gaseous  phase  by  a  current  of  an 
inert  gas  or  of  the  vapour  of  the  solvent.  By  boiling 
0‘2A7-  and  0*4Ar-solutions  of  sodium  carbonate,  up  to 
74%  of  the  carbonate  was  changed  into  hydroxide  in 
about  6  days;  with  a  0-2N- solution  of  potassium 
carbonate  65%  decomposition  was  obtained  in  5—7 
days.  Decomposition  occurred  both  by  passing  an 
inert  gas  (hydrogen  or  air)  through  the  boiling  solu¬ 
tion,  as  w'ell  as  by  reflux  distillation  with  exposure 
to  the  atmosphere  and  by  steam  distillation.  By 
distilling  in  a  vacuum  the  decomposition  is  no  longer 
noticeable  owing  to  the  decreased  hydrolysis  at  the 
lower  temperature.  The  nature  of  the  vessel  does 
not  have  much  effect,  as  similar  results  were  obtained 
with  glass  and  with  silver  vessels.  The  amount  of 
carbonate  transformed  into  hydroxide  is  proportional 
to  the  square  root  of  the  time.  O.  J.  Walker. 

Decomposition  of  lithium  carbonate  in  boiling 
aqueous  solution.  III.  B.  L.  Vanzettx  and  A. 
Oliverio  (Gazzetta,  1929,  59,  300—304;  cf.  pre¬ 
ceding  abstract). — With  a  0*27 Absolution  of  lithium 
carbonate  71%  decomposition  to  hydroxide  was 
obtained  in  about  10  days;  the  velocity  of  decom¬ 
position  is  in  this  case  somewhat  slower  than  in  the 
case  of  sodium  and  potassium  carbonates.  The  per¬ 
centage  decomposition  is  again  proportional  to  the 
square  root  of  the  time.  O.  J.  Walker. 

Decomposition  of  mercurous  chloride  in  con¬ 
centrated  solutions  of  other  chlorides.  T.  W. 
Richards  and  M.  FRANgON  (J.  Physical  Chem.,  1929, 
33,  936 — 950). — The  decomposition  of  mercurous 
chloride  in  concentrated  solutions  of  lithium,  potass¬ 
ium,  and  caesium  chlorides  at  25°  has  been  inves¬ 
tigated.  The  order  of  increasing  effect  is  lithium < 
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potassium <cp3sium  chloride,  Hie  whole  question  of 
the  effect  of  solutions  of  various  chlorides  on  mercur¬ 
ous  chloride  is  discussed,  together  with  the  irregular¬ 
ities  of  the  calomel  cell.  L.  S.  Theobalb, 

Velocity  of  autocatalytic  decomposition  of 
cc-bromopropionic  acid  in  aqueous  solutions. 
J.  Zawidzki  and  J.  G.  Zawtdzki  (Rocz,  Ghent.,  1929, 
9,  211 — 245). — See  this  voL,  34. 

Thermal  reaction  between  potassium  oxalate 
and  mercuric  chloride,  W.  13.  PvOSBVeare  and 
A.  R.  Olson  (J.  Amor.  Chem.  Soc.,  1929,  51,  1716— 
1724). — The  kinetics  of  the  thermal  reaction  2HgCl2+ 
GoO/'— Hg5sCls+2Cl/+2C30«  was  investigated  at  100° 
and  120°  in  neutral  aqueous  solution  in  the  dark. 
The  reaction  is  of  the  first  order  with  respect  to  the 
mercuric  chloride  concentration  under  all  conditions, 
the  lowering  of  the  rate  on  addition  of  chloride  ions 
being  due  merely  to  the  effect  of  the  ions  on  the 
concentration  of  this  salt.  The  rate  is  of  the  second 
order  with  respect  to  the  oxalate  concentration,  but 
tliis  velocity  is  lowered  by  the  presence  of  oxygen. 
Tho  rate  is  nearly  inversely  proportional  to  the  oxygen 
concentration  when  tho  latter  is  low,  but  at  higher 
concentrations  the  effect  of  the  oxygen  is  very  much 
diminished .  Practically  no  oxygen  is  used  up  in  the 
reaction.  Tho  effect  of  oxygen  deponds  on  the 
amount  of  iron  salts  present ;  traces  of  tho  latter 
can  alter  the  order  of  the  reaction.  Since  ferric 
oxalate  at  100°  loses  carbon  dioxide  and  forms  ferrous 
oxalate  at  a  moderate  rate,  repeated  oxidation  of  the 
latter  by  the  oxygon  present  w  ill  set  up  a  continuous 
cycle,  the  repetition  of  which  would  account  for  the 
observed  catalytic  effect  of  the  iron. 

S.  K.  Tweedy. 

Action  of  hydrogen  chloride  on  alcohol,  in¬ 
fluence  of  electrolytes  on  the  reaction  velocity. 
S.  Knurr  (Z.  physikaL  Chem.,  1929,  141,  424—450; 
of.  A.,  1914,  ii,  189). — The  velocity  coefficients  in 
the  equations  previously  given  have  been  determined 
for  the  action  of  hydrogen  chloride  on  alcohol  in 
mixtures  containing  25  and  50  ruol,-%  of  alcohol  at 
temperatures  near  to  9C'o°  and  110°.  Mixtures  con¬ 
taining  sodium  chloride  and  potassium  chloride  have 
also  been  studied.  The  value  of  the  equilibrium 
constant  CtjCt  (where  Cx  is  tho  velocity  coefficient 
of  tho  direct  and  C%  that  of  tho  reverse  change)  was 
found  to  increase  with  tho  concentration  of  electrolyte 
between  the  limits  0*05 A  and  0*8A%  but  more  slowly 
as  the  concentration  was  increased.  Since  Ct  has 
been  shown  to  be  independent  of  tho  electrolyte  con- 
centration,  it  follows  that  as  tho  latter  becomes 
greater  the  velocity  of  formation  of  ethyl  chloride 
decreases,  and  in  this  respect  the  behaviour  of  the 
alkali  chlorides  showed  no  noticeable  difference  from 
that  of  hydrogen  chloride  within  the  range  of  con¬ 
centration  studied.  An  attempt  is  made  to  explain 
the  relation  between  electrolyte  concentration  and 
reaction  velocity  in  terms  of  the  theories  of  Bronsted 
and  of  Debye  and  Hiickel,  for  which  purpose  values 
of  the  coefficients  A*  and  «'  in  the  expression 
A' Vc/(l  +a'Vc)  in  the  formula  of  Debye  and  Hiickel 
were  calculated  from  tho  experimental  data  and  com¬ 
pared  with  the  theoretical  values.  The  agreement 
is  as  good  as  can  be  expected  in  view  of  the  approx¬ 


imate  nature  of  tho  comparison.  The  velocity  of 
the  direct  action  of  hydrogen  chloride  on  alcohol  is 
proportional  to  the  product  of  the  concentration  of 
hydrogen  ion  and  chlorine  ion  as  determined  potentio- 
metrically.  The  mechanism  of  the  reaction  is  dis¬ 
cussed  and  the  conclusion  reached  is  that  it  is  not 
possible  to  distinguish  between  a  direct  action  of 
undiasociated  hydrogen  chloride  on  the  alcohol  and  a 
reaction  CT+EtOH — >*EtCl+OH'  catalysed  by 
hydrogen  ions.  F.  L.  Usher. 

Velocity  of  esterification  of  fatty  acids  with 
ethylene  glycol  and  hydrochloric  acid.  A. 
Kailan  and  A.  Schachner  (Monatsh.,  1929,  52,  23— 
52). — The  velocities  of  esterification  of  n-  and  iso- 
butyric,  n-  and  too- valeric,  hexoic,  and  heptoie  acids 
in  anhydrous  and  moist  ethylene  glycol  with  hydrogen 
chloride  as  a  catalyst  have  been  determined  at  25°. 
Tho  unimolecular  velocity  coefficients  (k)  for  n-butyric, 

valeric,  hexoic,  and  heptoie  acids  are  the  same  and 
can  all  be  expressed  by  the  same  formula,  which  is  a 
function  of  tho  concentrations  of  water  (w)  and  the 
catalyst  (c)  (cf.  Kalian  and  Melkus,  A.,  1927,  749). 
The  values  of  k  for  isovaleric  and  toobutyrie  acids  are 
22*4  and  70%,  respectively,  of  those  for  ^butyric 
acid.  In  alt  the  cases  examined  in  anhydrous  glycol 
k  is  proportional  to  c,  but  in  moist  glycol  this  relation 
holds  only  up  to  c— N/ft*  With  increased  c  the  values 
of  k  increase  more  rapidly  in  the  moist  glycol.  The 
retarding  action  of  water  is  of  the  same  order  as  for 
glycerol  and  much  less  than  for  ethyl  alcohol  (cf. 
toe.  ciL).  When  m= 0*03— 0*06  moL  per  litre,  the 
values  of  k  are  30 — 40%  greater  in  ethyl  alcohol 
than  in  glycol,  and  2*5  times  as  great  in  glycol  as  in 
glycerol.  For  w= 0*7  and  c^=N  [ft  the  values  of  k  are 
only  half  as  great  in  alcohol  as  in  glycol  and  only  a 
little  greater  than  in  glycerol.  The  values  of  k  for 
n-butyric  acid  are  about  12%  higher  than  those 
originally  found  (toe.  cil.)*  Under  the  conditions  used 
esterification  is  practically  complete.  H.  Burton. 

Rate  of  decomposition  of  solids.  ¥.  Rate  of 
decomposition  of  mercurous  carbonate  and  some 
metal  salt  hydrates.  B.  Bruzs  (Z.  physikaL  GHem., 
1929,  R,  3,  427—439 ;  cf.  A.,  1926,  692).— Further 
experiments  with  the  apparatus  previously  described 
have  been  made  on  the  rate  of  decomposition  of 
mercurous  carbonate  containing  90%  of  the  theoretical 
amount  of  carbon  dioxide.  In  every  case  the  velocity 
rises  to  a  maximum  and  then  decreases,  and  is  largely 
dependent  on  the  external  pressure.  The  results  of  a 
large  number  of  experiments  in  which  the  temperature 
was  varied  between  125°  and  150°  and  the  external 
pressure  between  500  and  1000  mm.,  plotted^  with 
velocities  expressed  as  percentages  of  the  maximum 
velocity  and  times  as  percentages  of  the  time  ^  (z) 
required  for  the  attainment  of  the  maximum  velocity, 
give  a  single  curve  with  a  well-defined  maximum* 
Hence  it  is  concluded  that  the  mechanism  of  the 
reaction  is  unaffected  by  changes  in  temperature  or 
pressure  over  the  range  studied.  Since  log  z  is  shown 
to  be  proportional  to  the  reciprocal  of  the  absolute 
temperature,  and  1  jz  has  the  dimensions  of  a  first- 
order  reaction  constant,  an  expression  analogous  to 
the  Arrhenius  temperature  function  can  be  written, 
vta.,  d  log*  z[d(l[T)^EfB,  where  E  is  the  critical 
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increment.  The  value  of  the  latter  is  found  to  be 
35,000  g.-cal.,  which  is  confirmed  by  two  other 
methods.  Experiments  on  the  rate  of  dehydration 
of  crystals  of  the  hydrated  sulphates  of  manganese, 
zinc,  and  sodium  showed  that  although  the  reaction 
is  apparently  confined  to  the  surface,  fine  grinding 
of  the  crystals,  while  increase  the  surface  area  as 
much  as  10s  times,  increased  the  velocity  only  10  times. 
A  theoretical  explanation  is  offered.  F,  L.  Usher. 

Oxidation  of  tungsten.  Evidence  for  the 
complexity  of  tungstic  oxide,  W03.  J.  S.  Dunn 
(J.C.S.,  1929,  1149 — 1150). — The  temperature  co¬ 
efficient  of  the  oxidation  of  tungsten  in  air  has  been 
determined  over  the  range  700 — 1000°.  It  is  found 
to  be  abnormal  between  S50°  and  950°,  although  over 
tliis  range  the  ordinary  parabolic  oxidation  law  is 
obeyed.  The  abnormal  temperature  coefficient  is 
therefore  not  due  to  a  sintering  of  the  oxide  film. 
The  results  are  explained  qualitatively  if  it  is  assumed 
that  tungstic  oxide  exists  in  two  forms  which  are  in 
equilibrium.  F.  J.  Wilkins. 

Corrosion  of  iron.  J.  F.  G.  Hicks  —See  B., 
1929, 521. 

Acid  and  salt  effects  in  catalysed  reactions. 
XX.  Ionisation  of  acids  in  salt  solutions.  H.  ML 
Dawson  and  W.  Lowson  (J.C.S.,  1929,  1217—1229). 
—An  account  is  given  of  a  method  for  the  deter¬ 
mination  of  hydrogen-ion  concentration  from  reaction 
velocity  data  and  its  application  to  the  study  of  the 
influence  of  the  concentration  of  a  sodium  chloride 
solution  on  the  ionisation  constants  of  acids.  The 
rate  of  hydrolysis  of  ethyl  acetate  in  sodium  chloride 
solutions  (0 — iM)  has  been  measured  in  the  presence 
of  acetic,  glyeollic,  chloroacetic,  and  dichloroacetic 
acids  as  catalysts.  Experiments  with  hydrochloric 
add  afford  a  measure  of  the  catalytic  activity  of  the 
hydrogen  ion  in  the  sodium  chloride  solutions  and 
the  observations  are  not  measurably  influenced  by 
the  interaction  of  hydrogen  and  chlorine  ions.  Hence 
it  is  possible  to  calculate  the  ionisation  constants  of 
other  acids  from  reaction  velocity  measurements. 

The  influence  of  podium  chloride  on  the  ionisation 
constants  of  the  acids  is  given  fairly  accurately  by 
the  equation  log  {Kz /K#)  =a^/z — bx,  where  Kz  and  KQ 
are  the  ionisation  constants  of  the  acid  in  an  xM- 
iclution  of  sodium  chloride  and  pure  water,  respect¬ 
ively,  a  and  b  are  constants  approximately  independ¬ 
ent  of  the  nature  of  the  acid.  Divergences  from  this 
equation  occur  with  large  (4J£)  concentrations  of 
mlt,  indicating  that  in  these  solutions  new  specific 
effects,  which  vary  with  the  nature  of  the  acid,  come 
into  play.  It  is  shown  that  the  above  logarithmic 
formula,  whilst  of  the  form  predicted  by  the  Debye- 
Huckel  theory,  has  constants  which  render  it  quan¬ 
titatively  incompatible  vith  this  theory.  The  theo¬ 
retically  predicted  value  of  the  Debye-Huckel  co¬ 
efficient  a  is  much  too  large.  Also,  the  experimental 
value  is  not  independent  of  the  nature  of  the  ionic 
environment. 

Further,  the  Bronsted  equation  (A.,  1928,  1386) 
expressing  the  relationship  between  the  catalytic 
coefficient  km  and  the  ionisation  constant  K  accurately 
fits  data  obtained  from  the  acetone-iodine  reaction. 

F.  J.  Wilkins. 


Autoreduction  of  sodium  silver  sulphite.  A. 
Steigmann  (Kolloid-Z.,  1929,  48,  193— 194).— Solu¬ 
tions  of  sodium  silver  sulphite,  with  or  without  a 
slight  excess  of  sodium  sulphite,  when  kept  for  several 
hours  deposit  a  precipitate,  which  consists  partly  of 
silver  sulphite  and  partly  of  metallic  silver.  The 
longer  the  solution  is  kept,  the  higher  is  the  ratio  of 
silver  in  the  precipitate.  This  autoreduction  is 
strongly  catalysed  by  very  small  amounts  of  copper 
salts.  E.  S.  Hedges. 

Ultra-violet  light,  insulin,  and  amino-acid 
catalysis.  J.  M.  Ort  (J*.  Physical  Chem.,  1929,  33, 
825—841 ;  cf.  A,,  1928, 487).— The  study  of  the  initial 
stages  of  the  oxidation  of  dextrose  and  laevulose  and 
of  the  effects  of  amino-acids,  insulin,  and  ultra-violet 
light  by  the  oxidation  potential  method  has  been 
continued.  Amino-acids  of  the  glycine  type  catalyse 
the  decomposition  of  hydrogen  peroxide  and  promote 
its  reaction  with  the  active  sugar,  the  view  being 
developed  from  this  and  previous  work  that  the 
reduction  intensity  in  dextrose  and  Isevulose  solution 
at  pR  10  is  due  to  the  presence  of  a  small  amount  of 
an  active  form  which  is  in  equilibrium  with  a  com¬ 
paratively  inactive  and  abundant  form.  Ultra-violet 
light  has  a  similar  but  greater  effect.  Acids  of  the 
type  represented  by  glutamic  acid  are  lacking  in  this 
catalytic  effect,  but  appear  to  develop  further  reducing 
intensities  when  the  stronger  oxidising  conditions  no 
longer  obtain.  Insulin  appears  to  catalyse  negatively 
the  decomposition  of  hydrogen  peroxide.  The  applic¬ 
ability  of  the  law  of  mass  action  to  the  oxidation  of 
these  sugars  by  air  or  hydrogen  peroxide  is  discussed. 
Excess  of  hydrogen  peroxide  and  irradiation  destroyed 
80%  of  the  sugar  in  a  short  time  as  compared  with 
20%  under  all  other  conditions  investigated.  Solu¬ 
tions  of  dextrose  without  insulin  when  irradiated  for 
several  hours  after  the  removal  of  air  developed 
reduction  potentials  exceeding  that  of  a  hydrogen 
electrode  in  similar  solutions.  L,  8.  Theobald, 

Mechanism  of  tautomeric  interchange  and  the 
effect  of  structure  on  mobility  and  equilibrium. 
IV,  Mechanism  of  acid  catalysis  in  the  mixta- 
rotation  of  nitrogen  derivatives  of  tetra-acetyl- 
glucose.  J.  W.  Baker  (JXJJS.,  1929,  1205—1210; 
cf.  A.,  1928,  967). — A  number  of  derivatives  of  tetra- 
aeetylglueose  of  the  type  (Gx4H19Os)EMeB  have  been 
prepared  and  the  possibility  of  mutarot&tion  in  the 
presence  of  hydrochloric  acid  consequent  on  the 
equilibration  of  the  cationic  system 

[K]— NMaR— CpQ— C^sKaTeB^C  C~ Q[H] 

has  been  investigated,  A  mutarotation  following  a 
unimolecular  law  is  observed,  but  is  found  to  be  due 
not  to  an  isomeric  change  but  to  a  decomposition 
into  the  parent  sugar  and  the  hydrochloride  of  the 
base. 

The  following  p -substituted  benzylmethylamine 
derivatives  were  isolated  :  p-methyl-*  b.  p.  84° /6  mm. 
(, hydrobromids ,  m.  p,  166°) ;  p-ehloro-,  b.  p.  101  °/5  min. 
{hydrobromide,  m.  p.  196°) ;  p-evano-,  b.  p,  143°/6  mm. 
{hydrobromide,  m.  p.  209 — -210°).  Of  the  substituted 
methylamines,  the  di-(p-methylbenzyl)-,  b.  p.  180°/ 
6  mm,  (approx.),  di-(p-chlorobenzyl)-,  b.  p.200°/o  mm. 
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(approx,),  and  di- (p-eyanobenzyl)  - ,  m.  p.  65°  [hydro¬ 
chloride,  m.  p.  250°  (decomp.)],  were  isolated. 

The  tetra-acetylglucosidyl  derivatives  of  the  Imses 
were  prepared  from  tetra-acetylglucosidyl  bromide 
and  the  substituted  b  enzylme  th ylamine  :  benzyl - 
methylamide,  m,  p.  125°  (hydrochloride,  m.  p.  80°); 
p -methylbenzylmethylamide,  m.  p.  104 — 105°  [hydro¬ 
chloride,  m.  p.  175°  (decomp.)] ;  p -chlorobenzylmetliyl- 
amide,  m.  p.  104 — 105°  [hydrochloride,  m,  p.  137° 
(decomp.)];  p -cyanobenzyhmthylamide,  m.  p.  85 — 80° 
[hydrochloride,  m.  p.  140°  (decomp.)].  Piperidine  gives 
two  different  products  depending  on  the  experimental 
conditions  :  piper idide  A,  m.  p.  123°  (hydrochloride, 
m.  p,  120°);  piperidide  B,  m.  p.  136°  (dccomp.) ; 
[, hydrochloride ,  m.  p.  130 — 131°  (decomp.)].  The 
hydrochlorides  of  the  diethyl  and  dimethyl  amide 
derivatives  of  tetra-acetylglucose  have  m.  p.  152 — 
153°  and  159- — 160°  (decomp.),  respectively. 

F.  J,  Wilkins. 

Theory  of  heterogeneous  catalysed  reactions. 
Multiplet  hypothesis.  Model  of  dehydrogen¬ 
ation  catalysis.  A.  A.  Balandin  (Z.  physikal. 
Ohem.,  1929,  B,  3,  482). — Corrections  to  a  paper 
recently  published  (this  voL,  519).  F.  L.  Usher. 

Catalytic  decompos  ition  of  ammonia.  II. 
G.  M.  Schwab  and  H.  Schmidt  (Z.  physikal.  Chem., 
1929,  B,  3,  337—359;  cf.  Schwab,  A.,  1927, 
940). — The  catalytic  decomposition  of  ammonia  at 
the  surface  of  platinum  was  investigated  over  a  range 
of  0*25 — 4  mm.  and  10 — 300  mm.  of  ammonia, 
between  temperatures  of  1100°  and  14S5°  Abs.  A 
new  process  of  obtaining  a  constant  temperature  is 
described.  In  the  first  range  the  decomposition  can 
bo  expressed  by  the  equation  — ^to=^1[NH3]/[H2]. 
The  inhibitive  action  of  nitrogen  which  has  been 
observed  at  lower  pressures  vanishes  in  this  range. 
The  heat  of  activation  is  found  to  be  44,000  g.-cal. 
per  mol.  In  the  second  range  the  decomposition 
cannot  bo  represented  by  so  simple  an  equation  as 
the  first.  In  this  case  the  velocity  may  be  repre¬ 
sented  approximately  by  —dxfdi=^k2[NS 3]1,4/[H2]2'3. 
The  heat  of  activation  in  this  range  is  140,000  g.-eal. 
per  mol.  In  the  lower  pressure  range  the  adsorbed 
ammonia  decomposes  in  part  on  the  active  surface. 
A  comparison  with  previous  work  on  other  metals 
with  regard  to  the  heat  of  activation  shows  that  the 
decomposition  is  normal  and  comparable  with  other 
metals  only  in  the  lower  pressure  range.  In  the 
higher  range  the  heat  of  activation  is  much  greater 
than  would  be  expected.  This  is  not  due,  as  has 
formerly  been  supposed,  to  the  heat  of  desorption  of 
hydrogen,  but  to  the  abnormal  mechanism  of  the 
reaction.  A.  J.  Mee. 

Catalysis  of  the  combustion  of  sulphur  in 
organic  substances.  L.  Bermejo  and  A.  Rancano 
(Anal.  Fis.  Quim.  [Teen.],  1929,  27,  113 — 128). — 
Unsuccessful  efforts  have  been  made  to  find  a  sub¬ 
stitute  for  the  platinum  catalyst  employed  in  Pregl’s 
method  for  the  combustion  of  sulphur  in  organic 
substances,  and  to  derive  some  relationship  between 
the  composition  of  the  catalyst  and  the  structure  of 
the  organic  compound.  H.  F.  Glllbe. 

Nickel  catalyst.  I.  Catalyst  prepared  from 
nickel  chloride.  T.  Kusama  and  Y.  Uno  (Bull. 


Inst.  Phys.  Chem.  Res.  Tokyo,  1929,  8,  461 — 466). — 
Small  quantities  of  chlorine  in  nickel  catalyst  pre¬ 
pared  from  nickel  chloride  are  not  fatal  to  its  activity, 
since  the  chlorine  remaining  in  the  adsorbed  state  is 
in  the  form  of  nickel  chloride  and/or  sodium  chloride, 
of  which  the  former  is  reduced  to  the  metal  on  heating 
in  hydrogen,  whilst  the  latter  does  not  fuse  at  the 
temperature  used.  Basic  carbonate  was  prepared 
from  nickel  chloride  and  sodium  carbonate,  washed 
thoroughly,  and  changed  by  heating  at  4S0°  into 
an  oxide  containing  0*023%  Cl.  The  catalyst  pre¬ 
pared  by  reducing  this  oxide  with  hydrogen  at 
350°  was  as  active  as  a  specimen  prepared  from  the 
nitrate  by  reducing  in  naphthalene,  benzene,  phenol, 
and  aniline.  J.  W.  Smith. 

Effect  of  high-frequency  discharges  on  the 
dissociation  of  gases.  M.  J.  Marshall  and  E.  H. 
Nunn  (Amer.  Electrochem.  Soc.,  May,  1929.  Advance 
copy.  11  pp.). — -When  a  high-frequency  discharge  is 
passed  through  a  gas  there  is  generally  a  very  rapid 
increase  of  pressure  during  the  first  few  seconds, 
followed  by  a  much  slower  increase  towards  a  maxi¬ 
mum  value.  The  initial  sharp  rise  of  the  pressure- 
time  curve  is  attributed  to  dissociation  of  the  gas, 
and  from  the  magnitude  of  this  rise  the  degree  of 
dissociation  can  be  calculated.  The  subsequent  more 
gradual  rise  is  ascribed  to  the  heating  effect  of  the 
current.  Unpublished  work  by  F.  Potter  on  helium 
and  oxygen  shows  that  the  former  does  not  give  the 
initial  rapid  rise  of  pressure,  and  thus  supports  this 
view.  The  present  work  on  hydrogen  and  air  and 
an  unpublished  investigation  by  G.  B.  Carpenter  on 
chlorine  indicate  that  a  considerable  proportion  of 
the  molecules  of  a  diatomic  gas  can  be  dissociated  by 
means  of  a  high-frequency  discharge  of  suitable  type. 
The  degree  of  dissociation  attained  increases  with 
increase  in  the  initial  pressure  of  the  gas,  but  it  is 
greatly  dependent  on  the  shape  and  dimensions  of 
the  discharge  chamber  :  in  particular,  the  smaller  are 
the  electrodes  the  greater  is  the  dissociation.  The 
bearing  of  these  results  on  the  influence  of  electrical 
discharges  on  chemical  reactions  is  discussed. 

H.  J.  T.  Ellingham. 

Gaseous  combustion  in  electric  discharges. 
III.  Cathodic  combustion  of  dry  carbon  mon¬ 
oxide  detonating  gas.  G.  I.  Finch  and  D.  L. 
Hodge  (Proe.  Roy.  Soc.,  1929,  A,  124,  303— 317). — 
Previous  investigations  with  electrolytic  gas  (Finch 
and  Cowen,  A.,  1926,  690;  1927,  1146)  have  been 
extended  to  a  case  of  gaseous  combustion  in  which  the 
water  contents  of  the  reacting  gases  could  be  rigidly 
controlled,  and  the  cathodic  combustion  of  dry 
“  detonating  gas  ”  (a  mixture  of  carbon  monoxide 
and  oxygen  in  equivalent  proportions)  has  been 
examined  under  various  conditions.  The  results 
show  that  over  a  considerable  range  of  gas  pressure, 
gap  width,  and  current,  combustion  is  purely  cathodic, 
although  under  suitable  conditions  it  also  occurs  in 
the  inter-electrode  zone,  such  combustion  being 
proportional  to  the  current  and  superposed  on  the 
cathodic  combustion.  The  rate  c  of  cathodic  com¬ 
bustion  is  directly  proportional  to  the  current, 
depends  slightly  on  the  gas  pressure,  and  is  consider¬ 
ably  influenced  by  the  nature  of  the  cathode  material. 
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Thus  the  cji  ratio  found  with  a  platinum  cathode  is 
more  than  three  times  that  obtained  with  a  copper 
cathode,  and  experiments  with  silver,  gold,  platinum, 
palladium,  tungsten,  tantalum,  copper,  aluminium, 
and  magnesium  cathodes  show  that  combustion  is 
more  vigorous  at  cathodes  consisting  of  freely  sputter¬ 
ing  metals  than  at  poorly  or  non-sputtering  metals. 
The  cathodic  potential  falls  at  the  different  metals 
examined  vary  from  820  to  375  volts.  The  view  is 
developed  that  the  combustion  of  dry  “  detonating 
gas  ”  in  &  direct-current  discharge  is  primarily  deter¬ 
mined  by  the  ionisation  of  the  gases  in  the  cathode 
zone,  both  positive  and  negative  ions,  but  mainly  the 
former,  being  produced.  The  electrostatic  repulsion 
between  similarly-charged  *  ions  greatly  reduces  the 
frequency  of  effective  collisions,  with  tho  result  that 
the  rate  of  combustion  is  slow ;  where  combustion 
occurs  at  a  freely  sputtering  cathode,  the  cathode  zone 
contains  an  abundance  of  negatively-charged  metal 
atoms,  which,  by  forming  electrically  neutral  metal- 
gas  complexes  with  positive  ions,  overcome  the  electro¬ 
static  repulsion  and  promote  combustion.  The  above 
conclusions  are  strongly  supported  by  the  fact  that 
three  independent  methods  of  calculating  the  cji 
ratio  all  give  results  of  the  same  order  as  those  obtained 
experimentally.  L.  L.  BmcuMSHAW, 

Synthesis  of  ammonia  in  the  glow  discharge. 
A.  K,  Brewer  and  J,  W.  Westhaver  (J.  Physical 
Chem.,  1929,  33,  883 — 895). — The  synthesis  of 
ammonia  in  the  glow  discharge  from  a  mixture  of 
hydrogen  and  nitrogen  (3  ;  1  vols.)  at  4 — 0*1  mm. 
and  under  various  conditions  with  different  sizes  and 
types  of  discharge  tube  has  been  investigated.  Alum¬ 
inium  electrodes  were  used  in  discharge  tubes  of 
two  main  types,  one  U-shaped  partly  immersed  in 
liquid  air  and  the  other  bulb-shaped  and  completely 
immersed.  Electrostatic  and  magnetic  fields  were 
also  applied  to  the  discharge.  For  a  given  discharge 
tube  and  magnetic  field,  the  rate  of  formation  of 
ammonia  is  directly  proportional  to  the  current 
passing  through  the  discharge  and  is  constant  at  a 
fixed  current  value.  The  rate  is  independent  of  the 
pressure  and  the  potential  gradient  in  the  discharge. 
The  curves  obtained  by  plotting  pressure  against  time 
are  linear  for  all  the  various  tubes  investigated.  The 
application  of  a  magnetic  field  of  the  order  of  103 
gauss  affects  the  character  of  the  discharge,  causing 
sheeting  or  banding,  and  with  the  field  at  right  angles 
lo  the  electron  path,  varies  the  potential  necessary 
to  maintain  the  discharge.  A  field  at  right  angles  to 
the  electric  field  increases  the  rate  of  synthesis  of 
ammonia,  whilst  a  parallel  field  has  no  effect.  An 
electrostatic  field  has  little,  if  any,  effect  both  with 
alternating  and  direct  current.  The  current  efficiency 
Increases  with  the  length  of  the  discharge  column 
immersed  in  liquid  air,  and  the  power  efficiency 
increases  with  an  increase  in  diameter  of  the  tube. 
The  data  indicate  that  the  reaction  is  initiated  by 
the  positive  ions  formed  in  the  discharge,  and  that  the 
rate  of  synthesis  of  ammonia  is  proportional  to  the 
rate  of  formation  of  positive  ions,  which,  in  turn,  is 
proportional  to  the  current.  This  is  suggested  as  a 
new  electrochemical  equivalence  law  for  chemical 
reactions  in  discharge  tubes.  L.  S.  Theobald. 
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Anode  reactions  of  fluorine.  NT.  CL  Jokes 
(J.  Physical  Chem,,  1929,  33,  801 — 824;  cf,  Fichter 
and  co-workers,  A.,  1926,  1927,  and  1928). — From  a 
consideration  of  the  work  of  previous  investigators, 
together  with  some  new  experiments,  the  author  con¬ 
cludes  that  the  chemical  action  of  fluorine  on  aqueous 
solutions  is  the  same  as  the  electrolytic  anodic  reac¬ 
tions  plus  any  further  reactions  due  to  the  hydro¬ 
fluoric  acid  formed.  Further,  fluorine  instead  of 
reacting  with  the  water  of  the  solution  forms  per¬ 
sulphate  from  acid  sulphate  solutions,  and  per- 
phosphate,  percarbonate,  and  perborate  from  phos¬ 
phates,  carbonates,  and  borates,  respectively, 
hydrogen  peroxide  from  alkali,  and  ethane  from 
potassium  acetate  solution.  It  oxidises  also 
eobaltous,  chromic,  manganous,  and  plumbous  salts. 
When  passed  into  pure  sulphuric  acid  fluorine  yields 
fluosulphonie  acid  because  the  hydrofluoric  acid 
formed  combines  with  the  sulphur  trioxide  of  the 
compound  H2S04,S03  which  results  when  pure 
sulphuric  acid  is  electrolysed.  The  primary  action 
which  occurs  when  fluorine  acts  on  cold,  concentrated 
solutions  of  alkali  is  the  discharge  of  hydroxyl  ions 
which  form  hydrogen  peroxide ;  ozonate  and  ozone 
arise  from  secondary  reactions.  Manganous  salts 
when  in  excess  are  oxidised  to  manganese  dioxide,  but 
in  the  presence  of  hydrofluoric  acid  manganic  fluoride 
is  formed  :  permanganate  results  in  both  cases  only 
after  all  the  manganous  ions  have  been  oxidised.  The 
apparent  reduction  of  dichromate  to  chromic  salt  is 
due  to  a  catalytic  reduction  by  small  amounts  of 
hydrofluoric  or  sulphuric  acid  present  in  the  solution 
of  perchromic  acid  which  is  first  formed.  In  strongly 
acid  solution,  oxidation  of  chromic  salts  to  chromate 
proceeds  as  in  electrolytic  oxidation.  Lead  dioxide 
is  obtained  from  plumbous  salts  and  fluorine  only  in 
alkaline  solution  or  suspension ;  in  acid  solution,  the 
lead  tetrafluoride  formed  is  stable.  The  preparation 
of  fluorine  by  the  electrolysis  of  fused  potassium 
hydrogen  fluoride  in  a  modification  of  Mathers5 
magnesium  cell  (A.,  1924,  ii,  847)  is  described.  The 
mechanisms  of  the  above  reactions  are  discussed  on 
the  view  that  the  reaction  which  involves  the  least 
expenditure  of  energy  is  the  one  which  takes  place, 
and  the  views  of  Ficnter  and  co-workers  are,  in  many 
cases,  adversely  criticised.  L.  S.  Theobald. 

Direct  electrolytic  preparation  of  ammonium 
permanganate.  G.  Babin  (Compt.  rend.,  1929, 
IBB,  1547 — 1548). — The  intense  but  unstable  purple 
colour  obtained  at  the  silico  -manganese  anode 
(66%  Mn,  23%  Si)  during  the  electrolysis  at  20°  of 
ammonia  solution  (d  ITS)  with  an  isolated  platinum 
cathode  at  60  volts  and  0*2  amp.  is  considered  to  be 
due  to  the  formation  of  ammonium  permanganate. 
The  conductivity  of  the  solution,  but  not  the  intensity 
of  colour,  is  increased  by  addition  of  ammonium 
chloride,  J.  Grant. 

Preparation  of  potassium  permanganate  by 
electrolysis.  J.  Rotonick  (Bull.  Soc.  chim.  Belg., 
1929,  38,  147—159;  cf.  A.,  1923,  ii,  118,  319).— The 
influence  of  the  nature  of  the  electrolyte  and  elec¬ 
trodes,  temperature,  and  potential,  on  the  yield  of 
permanganate  formed  electrolytically  has  been  inves¬ 
tigated.  The  best  results  are  obtained  by  using  as 
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electrolyte  solutions  of  potassium  carbonate  of  medium 
concentration  (e.g.,  6N)  at  a  low  temperature  (3 — 5°). 
The  cathode  should  have  a  smaller  surface  than  the 
anode,  which  is  best  made  of  ferromanganese  contain¬ 
ing  80%  Mn.  The  optimum  potential  is  2*45  volts. 

B.  W.  Anderson, 

Precipitation  of  manganese  dioxide  by  electro¬ 
lysis  with  alternating  current,  A.  P.  Rollbt 
(Compt.  rend.,  1929,  189,  34 — -35). — Manganese  in 
concentrations  of  10~3  to  1Q~2  is  completely  precipitated 
as  a  brown  deposit  of  Mn02,H20  from  solutions  of 
nickel  salts  in  the  presence  of  0*5— O*005i\L  acid  by 
alternating-current  electrolysis  (50  periods  per  sec.) 
with  platinum  or  nickel  electrodes.  The  presence  of 
nickel  is  essential,  and  halogen  salts  give  best  results. 
The  current  density  depends  on  the  temperature,  which 
must  not  exceed  30°,  and  is  0'2  and  0*7  amp. /cm  2  at 
0°  and  20°,  respectively.  Higher  concentrations  of 
manganese  require  several  hours  for  complete 
deposition.  J.  Grant. 

Electroplating  of  cadmium  from  cyanide  baths. 
L.  R.  Westbrook. — See  B,,  1929,  500. 

Anodic  formation  of  the  triacetates  of  nickel 
and  cobalt  and  Kolbe's  reaction.  C.  Schall  and 
C.  Thieme-Wiedtmarckter  (Z.  Elektroehem,,  1929, 
35,  337 — 344). — The  equivalent  conductivities  of 
solutions  of  the  anhydrous  diaeetates  of  nickel, 
cobalt,  and  lead  in  perfectly  dry  glacial  acetic  acid 
were  measured.  They  were  independent  of  dilution, 
but  not  of  temperature  (cf.  Schall  and  Markgraf,  A., 
1924,  ii,  342;  Schall  and  Melzer,  A.,  1923,  i,  87). 
Addition  of  small  amounts  of  water  had  appreciable 
effects.  Anodic  oxidation  of  nickelous  and  cobaltous 
acetates  in  water-free  acetic  acid  was  carried  out  in 
an  apparatus  similar  to  that  used  by  Schall  and 
Markgraf,  with  the  exception  of  a  device  to  keep  the 
anode  cool.  Under  certain  experimental  conditions 
cobaltic  and  niekelie  acetates  could  be  formed  in 
the  anolytes.  Chemical  and  cryoscopic  evidence  is 
advanced  to  support  the  view  that  these  acetates 
are  complex  and  are  the  normal  salts  of 
[X3(OAc)6](OH)3,  X  being  either  Nim  or  Co111. 

These  salts  were  also  formed  by  passing  ozone, 
which  had  been  carefully  dried  over  phosphorus  pent- 
oxide,  through  saturated  glacial  acetic  acid  solutions 
of  the  respective  bivalent  metallic  salts,  but  as  occurred 
with  their  anodic  formation,  there  was  found  to  have 
been  formed  in  the  solutions  glycollic,  glyoxylic, 
succinic,  and  oxalic  acids.  Ethane  could  be  detected 
in  the  gases  liberated  at  the  anode,  and  consequently 
the  reactions  occurring  at  the  anode  in  conjunction 
with  the  oxidation  of  the  metal  ions  are  considered 
in  connexion  with  Kolbe’s  electrosynthesis  of  hydro¬ 
carbons.  H.  T.  S.  Britton. 

Designation  of  quantity  of  light  in  photo¬ 
chemistry.  M.  Bodenstein  and  0.  Wagner  (Z. 
physikal.  Chem.,  1929,  B,  3,  456 — 458). — It  is  pro¬ 
posed  to  denote  6*06  X  1023  light-quanta  by  the  name 
t£  1  einstein  35  and  the  symbol  E,  It  is  further  sug¬ 
gested  that  intensity  of  absorbed  light  ( Jab§ )  should  be 
given  in  einsteins  per  sec.,  that  L  should  be  used  to 
denote  number  of  einsteins,  and  the  number 

of  einsteins  absorbed  per  litre  per  second . 

F.  L.  Usher. 


Light  standard  for  sensitometryF  and  the 
Bavis-Gibson  light  filter  with  copper-cobalt 
solutions.  J.  M.  Eder  (Z.  wiss.  Phot.,  1929,  26, 
373—374). — The  statement  has  been  made  that  it  is 
difficult  to  make  the  Davis-Gibson  light  filter  owing 
to  the  difficulty  in  obtaining  pure  cobalt  ammonium 
sulphate.  It  is  pointed  out  that  pure  cobalt  and 
ammonium  sulphates  can  be  used  in  equivalent 
amounts  to  give  the  required  solution,  A.  J.  Mee. 

Photochemical  temperature  coefficients.  W.  I). 
Bancroft  and  R.  P.  Allen  (Proc.  Nat.  Acad.  Sci., 
1929,  15,  445 — 448). — The  view  that  temperature 
coefficients  of  photochemical  reactions  are  relatively 
small  is  regarded  as  incorrect.  The  Grotthuss  theory 
of  chemical  depolarisers  is  applicable  to  thermal 
depolarisation,  and  since  exothermic  substances  can 
be  made  unstable  by  heating,  they  can  be  made 
photosensitive  by  heating  to  a  suitable  temperature. 
A  simple  high -temperature  ozoniser  having  porcelain 
tubes  was  devised,  and  used  to  investigate  the 
decomposition  of  acetaldehyde.  Reaction  velocity- 
temperature  curves  consist  of  a  rapidly  ascending 
part  at  low  temperatures,  followed  by  a  nearly  hori¬ 
zontal  part,  and  finally  a  rapidly  ascending  part  near 
the  region  of  thermal  instability.  Conditions  at  low 
temperatures  are  discussed  with  special  reference  to 
the  work  of  Amato  (Gazzetta,  1885,  14,  57)  on 
hydrogen  and  chlorine  at  —12°.  N.  M.  Bligh. 

Equations  for  sensitised  photolysis.  E.  Baur 
(Helv.  China.  Acta,  1929,  12,  793 — 806) —Equations 
for  the  kinetics  of  such  reactions  are  derived  on  the 
basis  of  the  theory  previously  advanced  (A.,  1918,  ii, 
284)  and  are  examined  in  the  light  of  the  experimental 
data  of  various  workers.  L.  S.  Theobald. 

Behaviour  of  atomic  hydrogen,  I.  Behaviour 
towards  ethylene.  A.  Klemenc  and  F.  Patat 
(Z.  physikal.  Chem.,  1929,  B,  3,  289— 298).— The 
atomic  hydrogen  was  produced  by  the  resonance 
method.  With  ethylene  mixed  with  hydrogen,  no 
smooth  hydrogenation  would  take  place  when  the 
total  radiation  from  a  mercury- vapour  lamp  was  used, 
but  polymerisation  products  were  formed.  The 
formation  and  properties  of  the  polymerisation 
products  are  discussed.  Under  the  action  of  ultra¬ 
violet  light  tlie  ethylene  is  decomposed  to  give 
acetylene  and  hydrogen.  The  acetylene  appears  to 
be  formed  only  as  an  intermediate  product.  The 
polymerised  substance  cannot  be  further  hydrogenated 
by  atomic  hydrogen,  contains  more  hydrogen  than  is 
to  be  expected,  and  it  has  the  peculiar  property  of 
absorbing  large  quantities  of  oxygen.  The  possibility 
of  the  occurrence  of  quinquevalent  carbon  is  men¬ 
tioned.  From  ethylene,  oxygen,  and  hydrogen, 
alcohol  is  formed  on  illumination.  The  experiments 
show  that  excited  mercury  atoms  can  cause  a  reaction 
without  the  intermediate  action  of  hydrogen. 

A.  J.  Mee. 

Influence  of  the  intensity  of  illumination  on  the 
velocity  of  photochemical  union  of  bromine  and 
hydrogen.  M.  Bodenstein,  W.  Jost,  and  G.  Jung 
(J.C.S.,  1929,  1153— 1158).— It  is  suggested  that  the 
catalyst  for  the  photochemical  union  of  bromine  and 
hydrogen  is  the  bromine  atom.  This  catalyst  may 
be  destroyed  by  a  three-body  collision  (Born  and 
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Franck,  A.,  1925,  ii,  266)  in  the  gas  phase,  a  reaction 
proportional  to  the  square  of  the  concentration  of 
bromine  atoms,  or  by  recombination  at  the  walls  of 
the  reaction  vessel,  a  reaction  of  the  first  order.  An 
explanation  is  therefore  obtained  of  the  equation 
Briers  and  Chapman  (A.,  1928,  970)  used  to  express 
the  rate  of  decomposition  of  their  hypothetical 
catalyst.  Further,  the  mean  life  of  the  catalyst 
calculated  on  the  basis  of  this  theory  is  0*14—0*22  sec., 
a  result  in  satisfactory  agreement  with  that  of  Briers 
and  Chapman.  The  hypothesis  also  demonstrates 
that  the  discrepancies  apparent  between  the  work  of 
Lutkemeyer  and  Bodenstein  (A,,  1925,  ii,  218)  and 
Briers  and  Chapman  are  illusory.  F.  J.  Wilkins. 

Oxidation  of  hydrogen  iodide  in  the  dark  and 
in  the  light.  III.  Constitution  of  iodine  solution, 
IV.  Discussion  of  the  light-sensitiveness.  C. 
Winther  (Z.  physikah  Chem.,  1929,  B,  3,  299 — 314, 
315 — 336). — III.  The  equilibria  between  different  com¬ 
ponents  present  in  a  dilute  solution  of  iodine  in 
potassium  iodide  and  in  hydrochloric  acid  were 
investigated  by  studying  the  distribution  of  iodine 
between  carbon  tetrachloride  and  water,  potassium 
iodide  solution,  hydrochloric  acid,  and  a  mixed  solu¬ 
tion  of  potassium  iodide  and  hydrochloric  acid.  The 
equilibrium  constants  were  found.  In  the  course  of 
the  work  the  solubilities  of  iodine  in  water  and  in 
hydrochloric  acid  were  determined.  The  true  distribu¬ 
tion  coefficient  of  iodine  between  carbon  tetrachloride 
and  water  is  110,  both  at  20°  and  30°.  The  extinc¬ 
tion  coefficients  of  the  components  were  found  for  a 
wave-length  of  436  |a[ju  There  is  evidence  for  the 
formation  of  an  Is  ion  in  most  iodine  solutions, 

IV.  The  oxidation  of  hydrogen  iodide  in  the  dark 
is  considered  and  a  corresponding  formula  for  the 
light  reaction  is  deduced.  Previous  determinations 
have  shown  that  the  amount  of  iodine  formed  in  the 
dark  A^kt+kjtC^  where  t  is  the  time  and  Cx  is  the 
iodine  concentration.  The  oxidation  in  the  dark  thus 
consists  of  two  reactions,  one  of  which  is  propor¬ 
tional  to  the  iodine  concentration,  the  other  being 
independent  of  it.  The  second  part  of  this  reaction 
is  investigated  and  the  expression  found  for  the  total 
dark  reaction  is 

where  av  bv  and  k  are  constants  and  mt  and  mx  are 
the  masses  of  iodine  ions  and  total  iodine  present. 
The  values  of  the  constants  are  given  for  20°  and  30°. 
A  similar  equation  is  obtained  for  the  light  reaction. 
It  is  possible  to  calculate  by  certain  simple  supposi¬ 
tions  the  velocity  of  the  light  reaction  from  that  of 
the  dark  reaction  by  making  use  of  quantitative 
absorption  measurements.  The  conclusion  reached 
can  be  supported  by  many  other  experiments. 

A.  J,  Mee. 

Monatomic  iodine  and  molecular  hydrogen. 
W.  D.  Bancroft  and  D,  S,  Morton  (Proc.  Nat. 
Acad.  Sei.,  1929, 15, 438 — 441). — The  conditions  under 
which  the  halogens,  excluding  fluorine,  react  photo- 
eliemically  with  hydrogen  are  discussed  generally, 
and  investigated  in  the  case  of  hydrogen  and  iodine, 
different  results  being  obtained  with  glass  and  quartz 
containers.  The  conclusions  reached  are  that  hydrogen 
is  activated  by  ultra-violet  light,  but  not  appreciably 
by  visible  light,  and  that  photochemically  or  catalytic- 


ally  activated  hydrogen  and  halogens  are  atomic  and 
react  at  ordinary  temperatures  under  ultra-violet 
light;  visible  light  causes  hydrogen  to  react  with 
chlorine  at  the  ordinary  temperature,  with  bromine 
at  196°,  but  not  with  iodine  at  350°;  molecular 
hydrogen  reacts  with  monatomic  chlorine  at  ordinary 
temperatures,  with  bromine  at  196°,  but  with  iodine 
not  appreciably  at  350°.  These  considerations  apply 
to  equilibrium  rather  than  to  overvoltage  concentration 
conditions,  N.  M.  Bligh. 

Photochemical  equilibrium  in  nitrogen  per¬ 
oxide.  II.  Dependence  of  quantum  efficiency 
on  wave-length.  R.  6.  W.  Nourish  (J.C.S.,  1929, 
1158—1169;  cf.  A.,  1927,  528),— The  quantum 
efficiency  (y)  of  the  photochemical  reaction 

light 

2N02  2NO  +  O0  has  been  measured  for  six  wave- 

dark 

lengths,  with  the  following  results  :  for  5760,  5460, 
4360  A.,  y=0*0G0 ;  for  4050  A,,  y =0*74 ;  for  3650  A., 
y=2T0 ;  and  for  3160—2650  A,,  y=2*07.  The  photo¬ 
chemical  threshold  in  the  middle  of  a  region  over 
which  nitrogen  peroxide  absorbs  strongly,  observed  by 
Dickinson  and  Baxter  (A.,  1928,  491),  has  been  found 
to  be  much  sharper  than  was  originally  supposed, 
for,  contrary  to  their  result,  no  photochemical  activity 
was  obtained  at  the  wave-length  4360  A. 

F.  J.  Welkins. 

Kinetics  and  temperature  coefficients  of  some 
photochemical  reactions  in  radiations  of  different 
wave-lengths.  B.  K.  Mukerji  and  N.  R.  Dhar 
(J.  Physical  Chem.,  1929,  33,  850—863;  cf,  this  voL, 
516). — The  temperature  coefficients  in  the  light  and 
in  the  dark  have  been  determined  for  the  following 
reactions :  bleaching  of  dicyanine,  oxidation  of 
iodoform,  and  reactions  between  sodium  citrate  and 
iodine,  sodium  malate  and  iodine,  sodium  formate  and 
mercuric  chloride,  potassium  oxalate  and  iodine, 
sodium  potassium  tartrate  and  bromine,  quinine 
sulphate  and  chromic  acid  in  the  presence  of  sulphuric 
acid,  potassium  permanganate  and  oxalic  acid,  and 
chromic  and  oxalic  acids  both  in  the  presence  of 
manganese  sulphate  and  sulphuric  acid,  sodium 
formate  and  iodine  and  sodium  nitrite  and  iodine 
both  in  the  presence  of  sodium  acetate,  ferrous 
sulphate  and  iodine,  and  mercuric  chloride  and 
ammonium  oxalate  in  the  presence  of  eosin.  The 
temperature  coefficients  of  the  photochemical  changes 
are  less  than  those  of  the  corresponding  thermal 
reactions  and  depend  on  the  wave-length  of  the  inci¬ 
dent  radiation,  and,  in  general,  the  greater  is  the 
observed  acceleration  of  the  reaction  by  light,  the 
smaller  is  the  value  of  the  temperature  coefficient* 
All  the  reactions  are  accelerated  by  light  of  wave¬ 
lengths  4725,  5650,  and  7304  A.,  and  in  several  cases 
absorption  and  acceleration  are  at  a  maximum  at 
X  5650  A.  The  reactions  between  sodium  malate  and 
iodine  and  sodium  citrate  and  iodine  are  both  termole- 
eular  in  the  dark.  The  conception  of  a  photochemical 
threshold  below  which  radiations  of  smaller  frequen¬ 
cies  do  not  promote  a  reaction  is  put  forward  and 
values  are  calculated  from  the  temperature  coefficients 
of  the  dark  reactions.  L.  S.  Theobald. 

Photography,  I.  Nature  of  sensitivity  and 
latent  image.  F.  E.  E.  German n  and  D.  Shen 
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(J.  Physical  Chem.,  1929,  33,  864— 872) .-Photo- 
graphic  aensitisers  are  discussed  and  a  bibliography  of 
the  sensitising  effect  of  silver  iodide  in  silver  bromide 
emulsions  is  given.  A  formula  for  the  preparation  of 
silver  iodide  emulsions  of  a  large  range  of  grain  size 
is  also  detailed.  Contact  of  spent  developer  with 
dilute  acids  was  found  to  bo  accompanied  by  lumin¬ 
escence  and  hence  washing  with  water  is  preferable 
to  the  use  of  a  fixing  bath.  A  study  of  the  grain 
sensitivity  of  iodide  emulsions  showed  that  in  those 
which  are  unscnsitised  only  17%  of  the  grains  ever 
develop.  Centrifuging  and  coating  of  different  frac¬ 
tions  on  various  plates  of  an  emulsion  of  a  wide  range 
of  grain  size  failed  to  show  any  difference  in  develop¬ 
ment  between  the  fractions  and  the  original  emulsion. 
Large  and  small  grains  thus  appear  equally  sensitive 
and,  further,  insensitivity  is  not  due  to  lack  of  sensitis¬ 
ing  material,  but  is  attributed  to  rapid  reversal. 

L.  S.  Theobald. 

Photochemistry  of  silver  halides.  V.  Silver 
value  and  fixing  process.  H.  H.  Schmidt  and 
F,  Peetschnek  (Z.  wiss.  Phot.,  1929,  26,  375 — 380; 
of.  A.,  1928, 1340 ;  B,  1928,  625). — Various  emulsions 
were  used,  and  it  was  found  that  the  amount  of  silver 
present  after  fixing  was  not  equal  to  the  amount  in 
the  control  plate.  With  the  normal  plate  the  amount 
is  smaller  after  fixing,  and  therefore  some  must  be  lost 
in  the  fixing  bath.  Whether  there  is  a  change  to  silver 
sulphide  is  uncertain.  There  is  approximately  the 
same  amount  of  silver  after  fixing  in  all  the  plates. 
The  decomposition  of  the  silver  complex  solution  with 
the  formation  of  silver  sulphide  is  a  diffusion  process 
which  proceeds  with  a  slower  velocity  than  the  diffu¬ 
sion  of  the  solution  from  the  gelatin.  In  the  gelatin 
itself  there  is  a  silver  complex  solution,  and  a  silver 
compound  soluble  in  nitric  acid,  which  can  be  identi¬ 
fied  as  silver  sulphide.  The  amount  of  silver  remain¬ 
ing  in  the  gelatin  is  directly  proportional  to  the  thick¬ 
ness  of  the  layer  and  therefore  for  nodules  of  emulsion 
is  very  high.  The  diffusion  of  the  complex  solution 
from  the  thick  layers  is  naturally  slower  than  from 
thin,  and  therefore  the  formation  of  silver  sulphide 
can  proceed  further.  The  method  of  washing  also 
plays  a  part.  The  effect  of  different  fixing  baths  on 
the  amount  of  silver  remaining  in  the  gelatin  is  small. 

A.  J.  Mee. 

Primary  process  in  the  formation  of  the  latent 
photographic  image.  S.  E.  Sheppard  (Nature, 
1929,  123,  979 — 980). — The  results  of  Toy  and 
Harrison  (this  vol.,  660)  support  the  view  that  the 
inner  photo-electric  effects  (photo- voltaic  and  photo - 
conductance),  as  also  the  photographic  and  photo¬ 
chemical  effects,  are  all  derived  from  the  same  primary 
separation  of  the  electron  from  the  bromide  ion.  The 
formation  of  a  latent  image  involves  both  the  segreg¬ 
ation  of  bromine  and  the  aggregation  of  the  silver 
atoms  produced.  A.  A.  Eldetdge. 

Photodichroism  and  photoanisotropy.  III. 
Quantitative  measurement  of  induced  photo¬ 
dichroism,  F.  Weigekt  (Z.  phvsikal.  Chem., 
1929,  B,  4,  S3 — 112;  cf.  this  yol.^  871).— The 
phenomenon  of  induced  photodichroism  in  developed 
photographic  layers  is  further  discussed.  It  is  a 
phenomenon  of  the  same  general  nature  as  primary 


photodichroism  and  can  be  produced  in  almost  all 
light-sensitive  colouring  matters  in  layers.  The  degree 
of  reproducibility  of  determinations  of  induced  photo¬ 
dichroism  is  discussed.  The  phenomenon  is  influenced, 
c.g.,  by  changes  in  the  composition  and  preparation 
of  the  emulsion,  and  the  method  and  time  of  fixing 
and  development.  The  effects  are  different  if  a  dry 
or  a  moist  layer  is  excited,  and  also  if  the  duration  and 
colour  of  the  excitation  are  altered.  The  effects  of 
these  alterations  are  studied  in  detail.  The  import¬ 
ance  of  micelle  deformation  in  this  connexion  is  pointed 
out,  it  being  assumed  that  this  is  the  primary  action 
in  each  case.  A,  J.  Mee. 

Mechanism  of  photochemical  changes  occur¬ 
ring  in  a  fluorescing  electrolyte.  J.  G.  Ghosh 
(Z.  physikal.  Chem.,  1929,  B,  3,  419 — 426). — 
Theoretical.  The  E.3LF.  generated  in  a  cell  contain¬ 
ing  a  solution  of  a  fluorescent  material,  e.g.9  alkali 
fluorescein,  in  which  are  two  platinum  electrodes,  one 
of  which  is  illuminated,  is  attributed  to  the  formation 
of  an  unstable  intermediate  product,  the  concentration 
of  which  at  a  time  t  after  exposure  to  light  is  CB= 
('s/k^I tanh  tVkJ,  where  I  is  the  intensity  of 
the  incident  light.  The  E.M.F.  calculated  from 
Nernst’s  formula,  using  values  of  03  obtained  from 
the  above  expression,  agrees  well  with  the  experi¬ 
mental  results  of  Rule  (Proc,  Nat.  Acad.  Sci.,  1928, 
14,  272).  F.  L.  Usher. 

Photochemical  formation  of  carbonyl  chloride. 
IV.  Change  at  low  pressures  and  an  improved 
interpretation  of  the  mechanism  of  the  reaction. 
M.  Bodensteest,  S.  Lenher,  and  C.  Wagner  (Z. 
physikal.  Chem.,  1929,  B,  3,  459 — 478 ;  cf.  A.,  1928, 
254). — The  reaction  between  chlorine  and  carbon 
monoxide  has  been  further  studied  at  the  ordinary 
temperature  and  at  low  pressures  (below  40  mm.) 
with  improved  experimental  arrangements  and  with 
minute  precautions  against  the  entry  of  impurities. 
The  expression  for  the  velocity  coefficient  obtained 
previously  does  not  fit  the  observations  at  lower 
pressures  and  it  has  been  found  necessary  to  make 
different  assumptions  regarding  the  mechanism.  It  is 
suggested  that,  in  addition  to  the  changes  in  the  gas 
phase  which  result  in  the  removal  of  chlorine  atoms, 
there  is  at  lower  pressures  diffusion  of  COC1  and  Cl 
to  the  walls  of  the  vessel,  where  they  remain  adsorbed 
until  recombination  occurs.  The  explanation  of  the 
mechanism  of  the  reaction  given  in  an  earlier  paper 
(cf.  A,,  1927,  1154)  is  regarded  as  unsatisfactory  and 
it  is  now  considered  that  the  specific  influence  of  carbon 
monoxide  on  the  recombination  of  chlorine  atoms  can 
be  expressed  by  the  equation  COCl+Cl^CO+C^ 
and  that  direct  recombination  in  the  gas  phase  is 
negligible.  This  assumption  leads  to  a  simple  explan¬ 
ation  of  the  photochemical  formation  of  carbonyl 
chloride  at  the  ordinary  temperature,  the  individual 
reactions  being  (1)  CL+E  (see  this  vol.,  892) — > 
201;  (2)  CO+C1 — >COCl;  (3)  COC1 — ^CO+Cl;  (4) 
CO+CU+Cl~>COCl2+Cl ;  (5)  COC1+C1 — >CO+Cl2. 
The  inhibitory  action  of  oxygen  and  the  mechanism 
of  the  reaction  at  higher  temperatures  are  also  dis¬ 
cussed.  F.  L.  Usher. 

Influence  ~  of  active  carbon  and  of  zinc  on 
the  formation  of  complex  aldehydes  and  of 
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sugars  from  solutions  of  potassium  hydrogen 
carbonate  under  the  action  of  ultra-violet  rays, 
6.  Mezzadroli  and  T.  Bares  (Gazzetta,  1929,  59, 
305 — 308 ;  cf.  this  vol.,  155). — The  reducing  power 
of  a  5%  solution  of  potassium  hydrogen  carbonate 
exposed  to  the  action  of  ultra-violet  rays  increases  to  a 
constant  value  in  presence  of  active  carbon  (norit), 
instead  of  rising  to  a  maximum  and  then  decreasing, 
as  previously  found  in  the  absence  of  carbon.  When 
zinc  is  present  with  the  carbon  the  reducing  power 
of  the  solution  is  still  further  increased  and  reaches  a 
higher  constant  value/  The  adsorption  of  carbon 
dioxide  and  hydrogen  by  the  carbon  brings  about  a 
more  intimate  contact  and  facilitates  reaction  between 
these  two  gases.  0.  J.  Walker. 

Photochemical  reaction  between  ethylene  glycol 
and  dichromate.  E.  H,  RiesenfeLd  and  0. 
Hecht  (Z.  wiss.  Phot.,  1929,  26,  369 — 372). — The 
action  of  light  on  a  solution  of  sodium  dichromate  in 
ethylene  glycol  is  considered.  The  presence  of  water 
affects  the  amount  of  dichromate  reduced.  For  equal 
amounts  of  light  the  ratio  of  reduction  occurring  in 
1  hr.  with  water  present  and  water-free  preparations 
was  59 : 79.  Within  the  range  of  concentrations 
0*2 — 0*6%  of  sodium  dichromate  in  ethylene  glycol, 
the  amount  of  decomposition  was  proportional  to 
the  time.  A  layer  of  the  0-2%  solution  1  cm.  thick 
was  sufficient  to  absorb  completely  the  active  radiation. 
For  the  light  used,  50  niilli- equivalents  of  dichromate, 
on  the  average,  were  reduced  per  hr.,  independently  of 
time,  concentration,  and  thickness  of  layer,  with  the 
condition  previously  mentioned  in  the  case  of  the 
latter.  A.  J.  MeE. 

Photocbemical  transformation  of  o-nitrobenz- 
aldehyde.  R.  Wegscheider  (Monatsh.,  1929,  52, 
6S — 72). — The  results  of  Weigert  and  Brodmann  (A., 
1925,  ii,  1075)  on  the  photochemical  transformation 
of  o-nitrobenzaldehyde  into  o-nitrosobenzoic  acid  in 
acetone  solution  are  not  consistent  with  the  assump¬ 
tion  that  two  quanta  are  used  for  1  mol.  of  end 
product.  The  observations  amenable  to  calculation 
are  explicable  on  the  assumption  that  a  partial 
inactivation  of  the  light-activated  molecules  occurs 
(cf.  A.,  1923,  ii,  49),  and  agree  with  the  kinetic  require¬ 
ments  that  the  quantum  number  depends  on  the 
region  of  change.  This  assumption  also  explains  the 
different  behaviour  of  solid  o-nitrobenzaldehyde. 

H.  Burton. 

Fhotobromination of  coumarin.  D.M.  Williams 
(J.C.S.,  1929, 1383 — 1384). — The  photobromination  of 
coumarin  in  carbon  tetrachloride  or  chloroform  leads 
to  an  equilibrium.  Whereas  in  the  thermal  reaction 
the  velocity  of  bromination  is  greater  in  chloroform 
solution  (A.,  1928,  412),  the  reverse  is  true  of  the 
photobromination.  F.  J.  Wilkins. 

Photographic  effect  produced  by  sterols  after 
exposure  to  ultra-violet  rays.  J.  Cluzet  and 
Kofman  (Compt.  rend.,  1929,  189,  45 — 47). — Sterols 
exposed  to  ultra-violet  light,  X-rays,  or  radium 
blacken  a  photographic  plate.  Since  this  property  is 
destroyed  by  heat (80°)  or  by  infra-red  radiation, there  is 
evidence  that  it  is  due  to  gaseous  substances  produced 
by  irradiation  rather  than  to  radiations  emitted  by  the 
activated  sterols  (cf.  following  abstract).  J.  Grant. 


Photochemical  activity  of  various  sterols  and 
the  nature  of  their  action.  L.  Hugounenq  and 
E.  Couture  (Compt.  rend.,  1929,  189,  47 — 49;  cf. 
preceding  abstract) . — Indole,  skatole,  and  the  sterols 
of  cod-liver  oil,  Bombyx,  and  beer  yeast  darken  a 
photographic  plate  in  direct  contact  after  exposure 
to  ordinary  diffused  daylight,  whilst  cholesteryl 
acetate  (Bombyx)  and  sterols  of  the  oils  of  egg,  fresh 
or  red  herring,  ergot  of  rye,  snail,  cow’s  blood  and 
brain,  and  biliary  calculus  are  inactive.  In  some 
cases  the  activity  is  lost  after  a  period  in  darkness, 
and  in  others  it  is  manifested  even  if  the  substance 
and  plate  are  not  in  direct  contact.  It  is  intensified 
by  heat  (40°)  and  oxidising  agents  (manganese  borate), 
but  is  absorbed  by  quartz.  These  and  chemical  tests 
indicating  the  presence  of  an  aldehyde  and  active 
oxygen  imply  the  formation  of  ozonides  at  the  double 
linkings  of  the  sterol  molecules.  J.  Grant. 

N ew  photo-reaction  with  ergosterol.  A.  Steig- 
mann  (Z.  wiss.  Phot.,  1929,  26,  363 — 368). — Alcoholic 
anthraquinone  dissolved  in  pyridine  bleaches  alcoholic 
methylene-blue  (1  in  10*)  reversibly  on  exposure  to 
light.  Shaking  with  oxygen  brings  back  the  colour. 
Quinone  acts  in  a  similar  way,  but  not  quinol.  To 
explain  this  reaction  it  is  stated  that  the  methylene- 
blue,  in  itself  very  photoactive,  has  no  chemical  con¬ 
tact  with  the  alcohol,  but  the  anthraquinone  has. 
On  exposure,  the  methylene-blue  and  anthraquinone 
take  up  light  energy.  This  is  transferred  to  the  alcohol 
from  the  anthraquinone .  The  activated  hydrogen  of 
the  -i CH2“OH  group  does  not  act  as  an  acceptor  itself, 
but  passes  it  on  to  the  better  methylene-blue  hydrogen 
acceptor,  the  methylene-blue  thereby  becoming 
bleached.  When  ergosterol  (a  secondary  alcohol)  was 
used  instead  of  ethyl  alcohol  in  this  reaction,  being  dis¬ 
solved  in  a  non-alcoholic  solvent  (pyridine),  the 
methylene-blue  was  rapidly  and  reversibly  bleached 
at  first,  but  later  an  irreversible  change  set  in.  Control 
solutions,  one  containing  cholesterol  and  the  other 
being  free  from  sterol,  w'ere  used ;  both  were  slower 
than  the  ergosterol,  and  the  change  was  irreversible. 
To  explain  this  reaction  experiments  were  made  with 
ergosterol  and  methylene-blue  alone,  and  with  pyridine 
and  anthraquinone  alone,  in  atmospheres  of  oxygen. 
The  anthraquinone  does  not  react  with  the  pyridine, 
but  only  with  the  ergosterol,  of  which  it  makes  the 
hydrogen  atom  reactive,  so  that  it  bleaches  methylene- 
blue.  The  explanation  is,  therefore,  similar  to  that 
of  the  reaction  with  ethyl  alcohol.  A.  J.  Mee. 

Displacement  of  iodine  from  an  iodide  by  a 
solution  in  oil  of  cholesterol  or  ergosterol 
irradiated  by  solar  light.  E.  Rousseau  (Compt. 
rend.,  1929,.  189,  37— 39).— Solutions  (0*5%)  of 
ergosterol  in  olive  oil  have  a  greater  power  of  oxidation 
when  irradiated  by  solar  light  in  a  limited  supply 
(17  c.c.)  of  air  than  those  of  cholesterol.  The  photo¬ 
chemical  effect  of  the  total  solar  radiations  measured 
in  terms  of  the  active  oxygen  equivalent  of  the  iodine 
liberated  from  a  20%  solution  of  an  iodide  is  approxim¬ 
ately  10  times  as  great  as  that  of  the  mercurv  arc  rays 
3650,  3341,  and  3132  A.,  or  of  the  monochromatic 
radiation  3650  A.  isolated  from  the  same  source. 

J.  Grant. 
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Modifications  of  collagenic  substances  by 
radiation  from  radioactive  bodies.  J.  Loiseleur 
(Corapt.  rend.,  1929, 188,  1570—1572,  and  Bull  Soc. 
Cliim,  biol.,  1929,  11,  635 — 636). — The  action  of 
(3-rays  from  radium  or  radon  on  solutions  of  gelatin 
or  collagen  causes  a  rise  in  the  gold  number  in  the 
former  case  and  flocculation  in  both  cases.  Lead  and 
gold  salts  have  a  sensitising  action.  The  effect  pro¬ 
duced  is  independent  of  the  temperature  between  0° 
and  37°  and  is  proportional  to  the  intensity  of  the 
radiation.  R.  K.  Callow. 

General  principles  underlying  oxidation- 
reduction  reactions  and  chemical  combination. 
I.  B.  Jirgensons  (Z.  Elektrochem.,  1929,  35, 
352— 358).— A  theoretical  discussion  based  on  the 
electronic  theory.  H.  T.  £>.  Britton. 

Potassium  bexathionate.  J.  R.  Partington 
and  A.  F.  Tipler  (J.O.S.,  1929,  1382— 1383),— Con¬ 
firmatory  evidence  has  been  obtained  of  the  work  of 
Weitz  and  Aehterbcrg  (A.,  1928,  381)  on  the  prepar¬ 
ation  of  potassium  hoxathionate,  F.  J.  Wilkins. 

Complex  salts.  11.  Preparation,  properties, 
and  stability  of  some  bisdicarboxylato-eopper 
salts.  H.  L.  Rilky  (J.C.3.,  1929,  1307—1314).— 
Copper  forms  with  certain  dicarboxyl ic  acids  complex 
salts  of  the  typo  Na2[ChiX2(H20)2]}  displaying  a  co¬ 
ordination  numbor  of  six.  The  dioxalato- ,  dimalon- 
ato-,  and  diphlkalato- complex  salts  of  this  type  have 
been  isolated.  It  is  shown  that  the  stabilities  of  these 
complexes  decrease  in  tho  order  :  oxalato-,  malonato-, 
phthalato-,  carbonato-,  and  succinato -compound. 

F.  J.  Wilkins. 

Te  trathionates .  II.  Strontium  tetrathionate. 

R.  Portillo  (Anal.  Fis.  Quim.,  1929,  27,  351 — 357). 
— Strontium  tetrathionate  hexahydrate  (from  a 
mixture  of  alcohol  and  ether)  is  stable  in  the  air  but  in 
a  vacuum  over  sulphuric  acid  readily  loses  4H20, 
especially  at  40—50°;  dehydration  of  the  resulting 
dihydrate  sets  in  at  about  70°,  but  is  accompanied  by 
decomposition.  The  densities  (df)  of  the  hexa-  and 
di-hvdrates  are  2*148  and  2*480,  respectively,  the 
mol.  vol.  of  the  water  of  crystallisation  being  13*8, 
in  agreement  with  that  found  by  Moles  for  the  water 
in  hydrated  crystals.  The  solubility  of  strontium 
tetrathionate  in  water  is  less  than  that  of  the  barium 
salt  at  temperatures  below  27°,  and  greater  at  higher 
temperatures,  the  solubility  at  0°,  18°,  and  30°  being 
20,  26*3,  and  39%  by  weight,  respectively.  The 
molecular  heat  of  dissolution  at  17°  in  1000  mols.  of 
water  is  —11*6  kg, -cal.  H.  F.  Gillbe. 

Decomposition  of  barium  sulphate.  (Mlle.) 
G.  Marchal  (Bull.  Soc.  chim.,  1929,  [iv],  45,  339 — 
343). — Decomposition  of  barium  sulphate  by  heat 
alone  is  very  slight  at  1300°  and  is  attributed  to  the 
presenco  of  impurities.  In  presence  of  silica,  alumina, 
or  kaolin,  decomposition  is  accelerated,  being  initially 
rapid,  but  the  loss  in  weight  of  the  sulphate  does  not 
exceed  20—25%  in  5  hrs,  at  1300°  (cf.  A.,  1926,  359, 
487  ;  B.,  1926,  51),  R.  Brightmax. 

Purification  of  mercury.  D.  Roller  (J.  Opt. 
Soc.  Amer.,  1929,  18.  357—359). — The  procedure 
appropriate  to  the  purification  of  mercury  preparatory 
to  use  in  photo-electric  cells,  and  a  simple  centrifugal 


mixing  device  for  the  preliminary  purification  by 
washing  with  potash,  dilute  nitric  acid,  etc,,  are 
described.  R.  W.  Lunt, 

Action  of  gaseous  ammonia  on  mercuric 
bromide  and  on  mercuric  chloride.  M.  Franqois 
(Compt.  rend.,  1929,  188,  1500 — 1501). — Dry 
powdered  mercuric  chloride  or  bromide  slowly  adsorbs 
ammonia  in  the  cold  with  the  formation  of  the  additive 
compound  HgCl2,2NH3  or  HgBr2,2NH3.  The  rate 
of  adsorption  depends  on  the  nature  of  the  solid  surface. 

J.  Grant. 

Behaviour  of  amorphous  carbon  and  sulphur 
compared  with  that  of  diamond  and  graphite  ; 
the  carbon  sulphide  of  Ciusa.  J.  P.  Wibaut 
and  E.  J.  van  der  Kam  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1929,  32,  501 — 511). — Only  the  amorph¬ 
ous  forms  of  carbon  are  able  to  fix  sulphur  when  the 
two  elements  are  heated  in  a  closed  tube  at  500—600°. 
Part  at  least  of  the  sulphur  appears  to  be  held  to  the 
carbon  by  valency  forces,  and  the  difference  between 
tho  behaviour  of  the  amorphous  and  crystalline  forms 
of  carbon  is  ascribed  to  the  relatively  high  degree  of 
unsaturation  of  the  surface  atoms  of  the  amorphous 
material.  There  is  considerable  variation  of  the  force 
with  which  the  individual  sulphur  atoms  are  held,  as 
evidenced  by  the  gradual  loss  when  the  material  is 
heated  at  rising  temperatures  in  a  vacuum  or  in  a 
current  of  hydrogen ;  this  observation  is  in  accord 
with  the  views  of  Garner  and  McKie  on  the  differing 
energy  contents  of  the  surface  atoms  of  an  amorphous 
material.  H.  F.  Gillbe. 

Action  of  air-carbon  tetrachloride  vapour 
mixtures  on  several  natural  sulphides,  thio- 
arsenites,  and  thioantimonites .  K.  Braddock- 
Rogers  (Chem.  News,  1929, 138,  385 — 387). — Galena 
is  decomposed  readily  at  300 — 325°,  and  chalcocite, 
after  first  being  heated  at  300 — 325°  for  15  min.,  at 
500 — 525°.  Covellite  is  heated  first  at  275 — 300°,  on 
account  of  the  rapidity  of  the  initial  stages  of  the 
reaction,  then  at  500 — 525°.  Arsenopyrite  decom¬ 
poses  very  smoothly  at  450 — 460°,  but  enargite  is 
heated  first  at  200 — 225°,  then  at  300 — 325°.  Cobalt- 
ite  requires  an  initial  heating  at  325 — 340°,  and  further 
heating  at  540 — 560°.  Tetrahedrite  and  jamesonite 
do  not  require  to  be  heated  during  the  initial  stage  of 
the  decomposition,  but  after  30  min.  should  be  heated 
at  250 — 300° ;  bournonite  requires  to  be  heated  at 
225 — 250°  throughout  the  decomposition. 

H.  F.  Gillbe. 

Action  of  cyanogen  bromide  and  hydrogen 
cyanide  on  titanium  tetrabromide.  F.  Ober- 
hauser  and  J.  Schormuller  (Ber.,  1929,  62,  [J5], 
1436 — 1441 ;  cf.  A.,  1927,  756). — The  action  of  cyan¬ 
ogen  bromide  on  titanium  tetrabromide  in  carbon 
disulphide  affords  the  compound  TiBr4,2CNBr,  m-  F* 
151 — 152°  (corr.)  in  a  sealed  capillary,  immediately 
decomposed  by  moisture.  The  substance  TiCl4,2CNBr 
is  obtained  similarly.  The  bromide  is  transformed  by 
gaseous  ammonia  into  the  ammonato, 
TiBr4,2CNBr,NH3.  With  ether,  titanium  tetra¬ 
bromide  yields  the  compound  TiBr4,2Et*0.  With 
anhydrous  hydrogen  cyanide,  titanium  tetrabromide 
affords  the  substance  TiBr4,2HCN,  in.  p.  132 — 133° 
(corr.  decomp.)  after  darkening  at  100° ;  tensimetric 
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degradation  yields  the  adducts  2TiBr4,3HCN  (172 
mm.,  70°)  and  TiBr4,H0N  (72  ram.,  70°). 

Cyanogen  bromide  is  determined  by  treatment  with 
about  100  c.c.  of  dilute  ammonia  at  the  ordinary 
temperature  in  a  closed  flask  for  10 — 20  min.  The 
mixture  is  warmed  on  the  water-bath,  diluted  with 
300  c.c.  of  water,  boiled  to  expel  the  bulk  of  the 
ammonia,  acidified  with  nitric  acid,  and  titrated  with 
0*lAT-silvcr  nitrate  solution.  Decomposition  may  be 
effected  with  potassium  or  sodium  hydroxide. 

H.  Wren. 

Existence  of  higher  oxides  of  nitrogen.  H.  J. 
Schumacher  and  G.  Sfrenger  (Z.  angew.  Chem., 
1929,  42,  697 — 700). — A  discussion  of  the  evidence  for 
the  existence  of  the  compound  N03. 

C.  W.  Gibby. 

Preparation  of  ammonium  dichromate.  Y.  T. 
Gerasimov  (Trans.  Inst.  Pure  Chem.  Reagents, 
Moscow,  1927,  No.  6,  22 — 26). — Chromium  trioxide  is 
neutralised  in  unsaturated  solution  with  ammonia, 
and  the  mixture  evaporated  at  50°.  Double  decom¬ 
position  of  sodium  dichromate  and  ammonium  chloride 
does  not  give  a  pure  product.  Ammonium  dichrom¬ 
ate  is  slightly  decomposed  on  boiling  in  aqueous 
solution.  Chemical  Abstracts. 

Monobromoaimne.  W.  Moldenhatter  [with 
M.  Burger]  (Ber.,  1929,  62,  [B],  1615—1618).— 
Bromine  reacts  with  ammonia  in  anhydrous  ether 
according  to  the  equation  2NH3 + Br2 = NH2Br + 
NH4Br.  The  bromoamine  is  too  unstable  to  permit 
its  isolation.  It  liberates  iodine  from  hydriodic  acid 
and  oxidises  aqueous  sulphite  to  sulphate.  In  dilute 
aqueous  solution,  bromine  and  ammonia  evolve 
nitrogen  violently,  but  with  increasing  concentration 
of  ammonia  the  initial  nitrogen  evolution  becomes  less 
complete  and  monobrom oam ine  can  be  removed  from 
the  solution  by  ether.  Decomposition  of  the  bromo- 
amine  in  aqueous  solution  is  a  unimolecular  change, 
probably  proceeding  according  to  the  scheme : 
NH2Br+H20=NH4Br0  and  3BrO-+2NH3===3Br-+ 
N2+3H20 ;  the  first  change  only  is  measured.  Sodium 
hypobromite  and  ammonia  appear  to  yield  nitrogen 
almost  exclusively,  small  amounts  of  bromoamine 
being  formed  in  the  presence  of  concentrated  ammonia. 
Unlike  chloroamine,  bromoamine  is  not  transformed  by 
an  excess  of  warm  ammonia  into  hydrazine. 

H.  Wren. 

Phosphorous  oxide.  II.  Reciprocal  action 
between  phosphorus  trichloride  and  phosphorous 
acid.  L.  Wolf,  E.  Kalaehne,  and  H.  Schmager 
(Ber.,  1929,  62;  [B],  1441—1449 ;  cf.  this  vol.,  662).— 
The  action  of  phosphorus  trichloride  on  phosphorous 
acid  under  widely  varied  conditions  invariably  yields 
yellow  to  orange,  syrupy  products  from  which  a  trace 
of  phosphorous  oxide  cannot  be  isolated  by  distillation 
or  extraction.  A  similar  product  is  derived  from 
hydrogen  chloride  and  phosphorous  oxide  at  the 
atmospheric  temperature;  if  reaction  is  effected  at 
— 30°/760  mm.,  the  colourless  product  consists  of 
phosphorus  trichloride  and  phosphorous  acid.  The 
yellow  compound  is  formed  byr  the  action  of  phos¬ 
phorous  oxide  on  phosphorous  acid.  The  preparation 
of  the  oxide  from  phosphorus  trichloride  and  phos¬ 
phorous  acid  is  therefore  impossible.  When  heated 


above  110°,  the  yellow  product  is  gradually  trans¬ 
formed  into  red  phosphorus.  The  formation  of 
phosphorous  oxide  from  the  trichloride  and  acetic 
anhydride  or  glacial  acetic  acid  could  not  be  confirmed. 

H.  Wren. 

Thermal  formation  of  hydrogen  chloride. 
J.  A.  Christiansen  (Z.  physikal.  Chem.,  1929,  B,  3, 
481). — A  correction  (cf.  this  vol.,  654). 

F.  L.  Usher. 

Hydrogen-chlorine  flame.  E.  B.  Ludlam, 
H.  G.  Reid,  and  G.  S.  Soutar  (Proe,  Roy.  Soc.  Edin., 
1929,  49, 156 — 159).— The  flame  of  chlorine  burning  at 
a  jet  in  hydrogen  consists  of  a  livid  white  portion  sur¬ 
rounded  by  a  pale  blue  cone.  When  hydrogen  burns  in 
chlorine,  however,  this  pale  blue  cone  almost  dis¬ 
appears  owing  to  the  extensive  absorption  of  chlorine 
in  the  violet.  The  maximum  intensity  of  the  con¬ 
tinuous  spectrum  from  the  white  inner  portion  occurs 
in  the  green.  It  is  suggested  that  the  reaction 
between  hydrogen  and  chlorine  proceeds  through  two 
stages,  (a)  H2+C1 — ^HC1+H;  (6)  H+C12* — > 
HC1+C1.  The  existence  of  the  white  flame  is  ascribed 
to  the  combination  of  free  chlorine  atoms.  In 
support  of  this  hypothesis  it  is  shown  that  the  white 
flame  is  considerably7"  diminished  in  size  when  an 
excess  of  hydrogen  is  present.  F.  J.  Wilkins. 

Nitridation  of  manganese.  L.  Dufarc,  P. 
Wenger,  and  C.  Cimerman  (Helv.  Chim.  Acta,  1929, 
12,  806 — 817). — The  influence  of  the  following  factors 
on  the  nitridation  of  manganese  has  been  investigated : 
chemical  composition  of  the  manganese,  duration 
of  the  reaction,  temperature,  pressure,  and  catalysis 
by  lithium  nitride.  Pyrophoric  manganese  oxidises 
immediately  in  air  and  can  be  converted  into  the 
nitride  only  by  removing  the  mercury  from  amalgam 
in  a  current  of  nitrogen.  In  agreement  with  previous 
workers,  the  temperature  at  which  nitrogen  com¬ 
mences  to  be  absorbed  by  commercial  manganese 
varies  with  the  specimen  used  (500°  and  740°).  The 
temperature  of  maximum  fixation  of  nitrogen  also 
varies  with  the  sample,  and  both  variations  are 
attributed  to  difference  in  the  silicon  and  aluminium 
contents  of  the  manganese.  The  curves  showing  the 
amounts  of  nitrogen  absorbed  at  various  temperatures 
rise  to  a  maximum  and  then  fall  with  dissociation 
of  the  nitride.  At  the  temperature  of  maximum 
absorption  the  duration  of  heating  has  little,  if  any, 
effect  on  the  quantity  of  nitrogen  fixed;  at  low 
temperatures,  equilibrium  is  reached  in  2  hrs.  Fix¬ 
ation  increases  with  an  increase  in  pressure  over  the 
range  studied,  viz.,  up  to  60  atm. ;  the  addition  of 
lithium  nitride  lowers  the  temperature  at  which 
absorption  of  nitrogen  commences,  increases  the 
amount  absorbed,  and  accelerates  the  subsequent 
dissociation  at  higher  temperatures. 

L.  S.  Theobald. 

Processes  of  oxidation.  Behaviour  of  cyano¬ 
gen  bromide  and  hydrogen  cyanide  towards  iron 

salts.  F.  Oberhauser  and  J.  Schormuller  (Ber., 
1929,  62,  [i?],  1482 — 1488). — Antimony  pentachloride, 
cuprous  or  cupric  bromide,  phosphorus  tribromide, 
and  phosphorus  trichloride  do  not  appear  to  give 
additive  compounds  with  cyanogen  bromide.  Ferrous 
bromide  is  converted  by  cyanogen  bromide  at  60°  into 
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the  compound  2FeBr2,CNBr,  which  decomposes  at 
160°  with  partial  formation  of  ferric  iron  and 
free  cyanogen.  With  an  excess  of  cyanogen 
bromide  at  100°,  ferrous  bromide  gives  the  substance, 
Fe3Brg,3CNBr}C2N2»  tensimetric  degradation  of  which 
gives  the  compound  Fe3Brg,  described  in  the  literature 
as  ferric  bromide.  This  compound  reacts  readily 
with  cyanogen  bromide  at  the  ordinary  temper¬ 
ature  or  when  gently  heated,  giving  the  substance, 
Fe3BrgJ4CNBr,  m.  p.  143 — 145°  (corr.,  decomp.), 
which  loses  its  cyanogen  bromide  completely  under 
the  action  of  ammonia.  Treatment  of  the  additive 
compound  with  the  requisite  quantity  of  bromine 
at  80—90°  gives  the  substance,  3FeBr3,4CNBr,  m.  p. 
90—98°  (eorr.,  decomp, )  in  a  closed  capillary,  which 
readily  loses  bromine.  The  very  hygroscopic  com - 
found,  Fe3Br8,4HCN,  m.  p.  103 — 165°  after  softening 
at  125°,  is  obtained  from  its  components ;  it  immedi¬ 
ately  evolves  hydrogen  cyanide  when  exposed  to  air. 

H.  Wren. 

Alkoxonium  hexacy  anocobaltiates .  F.  Holzl, 
T.  Meier-Mohar,  and  F,  Virarz  (Monatsh.,  1929,  52, 
73 — 82). — When  hexacyanocobaltic  acid  is  dissolved 
in  alcohol  and  then  evaporated  to  dryness  in  absence 
of  moisture  a  crystalline  etlioxonium  derivative  is 
obtained.  Treatment  of  this,  dissolved  in  alcohol  and 
sulphuric  acid,  with  hydrogen  chloride  affords  the 
compound  (I)  [Oo(GN)8](H-EfcOH)3.  When  I  is 
treated  with  hydrogen  chloride  in  presence  of  methyl 
and  propyl  alcohols  the  substances 
[Co(CN) g]H(H*MeOH )2  and  [Co(OM)6](H*PrOH)3  are 
produced.  These  alkoxonium  salts  are  crystalline, 
not  very  hygroscopic,  easily  soluble  in  water,  and 
titrate  as  free  acids.  Treatment  of  I  with  pyridine 
yields  tripyridim  hemcyanocobaltiaie , 
[Co(CN)6]H3(C6H3N)3.  The  formation  of  these 
alkoxonium  salts  is  presumably  duo  to  reaction 
between  hexaeyanoeobaltiate  ions  and  alkoxonium 
ions  (produced  during  the  treatment  of  the  alcohol 
with  hydrogen  chloride,  viz.,R*OH+H+ — ^R-OH\H+). 

H,  Burton. 

Mew  polynuclear  co-ordination  compounds  of 
cobalt.  E.  G,  V.  Percival  and  W.  Wardlaw 
(J.O.S.,  1929,  1317— 1322).— The  reaction  products 
obtained  when  dry  air  is  drawn  through  an  alcoholic 
solution  of  cobaltous  chloride  in  the  presence  of 
various  amines  have  been  investigated.  The  earlier 
work  of  Bucknall  and  Ward  law*  (A.,  1928,  1345)  has 
been  confirmed  and  extended  to  the  propylamine 
derivative.  From  benzylamine  a  complex  salt  of 
the  probable  composition  [3R*Co(OH)oOo*3R]C13 
(R = GH2Plr  NH2 )  has  been  isolated.  No  definite 
results  have  been  obtained  when  the  oxidation  is 
carried  out  in  the  presence  of  ethylamine,  ethylene- 
diamine,  diethylamine,  piperidine,  or  methylamine. 
All  the  reactive  amines  contain  the  group  CH2-NH2. 

F.  J.  Wilkins? 

Nitrites.  II.  Ammines  of  nickel  nitrite.  L. 
Le  Boucher  (Anal.  FIs.  Q.uirn,,  1929,  27,  358 — 
367). — Nickel  nitrite  tetra-ammoniate  has  been  pre¬ 
pared  by  passing  ammonia  over  the  tetra-  or  hexa- 
pyridinate  until  all  the  pyridine  has  been  substituted 
by  ammonia;  on  keeping  in  a  vacuum  desiccator 
over  sulphuric  acid  the  free  pyridine,  together  with 
part  of  the  ammonia,  is  removed,  leaving  the  tetra- 


ammoniate,  which  has  df  1*826,  Treatment  of  the 
tetra-ammoniate  with  ammonia  leads  to  the  form¬ 
ation  of  the  violet  hexa-ammoniate.  The  equilibrium 
pressure  of  ammonia  above  this  compound  has  been 
determined  from  15°  to  115°,  and  the  correspondence 
of  the  curve  obtained  with  that  found  by  Ephraim  for 
the  supposed  penta-ammoniate  shows  the  latter  to 
bo  merely  amixture  of  the  liexa-  and  tetra-ammoniates. 
The  tetra-ammoniate  possesses  an  appreciable  vapour 
pressure  at  temperatures  above  100°  (19  mm.  at 
105°),  and  by  heating  in  a  current  of  dry  air  at  115 — 
120°  the  deep  green  diammoniate  is  produced.  It  is 
of  importance  that  120°  be  not  exceeded  during  the 
process,  as  decomposition  of  the  nitrite  then  sets  in ; 
it  is  thus  impossible  to  obtain  anhydrous  nickel 
nitrite  by  complete  deammination. 

H.  F.  Gillbe. 

Pneumatic  apparatus  for  volumetric  micro¬ 
analysis.  E.  Schiloy  (Mikroehem,,  1929,  7,  163— 
184). — Micro-titrations  can  be  carried  out  with  con¬ 
siderable  accuracy  provided  that  apparatus  is  cali¬ 
brated  using  mercury  and  that  the  pneumatic  methods 
for  the  manipulation  of  burettes  previously  described 
by  the  author  arc  used.  J.  S.  Carter, 

Micro -crystalloscopy  in  gels,  A.  Martini 
(Mikroehem..,  1929,  7,  236— 241) —When,  carrying 
out  micro-reactions  it  is  often  advantageous  to  use  a 
gel,  preferably  a  collodion  gel,  as  medium.  Re¬ 
actions,  especially  those  involving  crystal  formation, 
are  often  more  sensitive  than  in  aqueous  media. 

J.  S.  Carter. 

Rapid  qualitative  analysis.  I.  Specific  and 
special  reactions  of  the  commoner  cations  and 
anions.  G.  Gutzeit  (Helv.  Chim.  Acta,  1929,  12, 
713 — 740 ) . — Specific  and  special  reactions,  generally 
colour  reactions  with  an  organic  reagent,  are  enumer¬ 
ated  for  the  following  ions  :  silver,  lead,  mercury, 
bismuth,  copper,  cadmium,  arsenic,  antimony,  tin, 
iron,  chromium,  manganese,  nickel,  cobalt,  zinc, 
aluminium,  barium,  strontium,  calcium,  magnesium, 
potassium,  sodium,  ammonium,  fluoride,  chloride, 
bromide,  iodide,  sulphide,  thiosulphate,  sulphite, 
sulphate,  nitrite,  nitrate,  phosphate,  borate,  silicate, 
carbonate,  cyanide,  ferro-  and  ferri-cyanide,  thio¬ 
cyanate,  and  oxalate.  The  reactions  are  suitable 
for  the  spot  method  of  analysis.  Special  conditions 
are  detailed  when  necessary,  and  colour  reactions 
common  to  more  than  one  cation  are  tabulated. 

L.  S„  Theobald. 

Perchloric  acid  as  an  agent  for  the  clean 
destruction  of  organic  matter.  R.  J.  0.  Fabry 
(Chemist- Analyst,  1929,  18,  No.  2,  8 — 9).- — For  the 
removal  of  tartaric  acid  used  to  prevent  precipitation 
of  iron  or  titanium,  the  solution  (600  c.c.)  is  kept 
overnight  mixed  with  nitric  acid  (15  c.c.)  and  20% 
perchloric  acid  (10  c.c.).  Chemical  Abstracts. 

Destruction  of  organic  matter  in  the  determin¬ 
ation  of  ash  constituents.  E.  Cherbuliez  (Helv. 
Chim.  Acta,  1929,  12,  818— 819}.— The  addition  of 
fuming  nitric  acid  (1  c.c.),  or  nitrous  acid  as  sodium 
nitrite,  to  concentrated  sulphuric  acid  (20  c.c.)  and 
20%  perchloric  acid  (10  c.c.)  gives  a  rapid  means  for 
the  destruction  of  organic  matter  without  leaving 
foreign,  non-volatile  substances  in  solution.  The 
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mixture  is  warmed  for  15  min.  and  then  heated  until 
white  fumes  appear.  If  necessary,  further  quantities 
of  perchloric  and  fuming  nitric  acids  are  added  and 
the  treatment  is  repeated  until  a  colourless  sulphuric 
acid  solution  is  obtained.  Chlorine  is  evolved  during 
the  initial  warming,  but  the  formation  of  chlorine 
dioxide  in  dangerous  concentration  is  unlikely,  since 
this  substance  is  unstable  at  the  temperature  at 
which  the  reaction  begins.  L.  S.  Theobald. 

Apparatus  for  electrometric  titrations.  A. 
Uhl  (Z.  anal.  Chem.,  1929,  77,  280—283).— The 
apparatus  comprises  a  wide  glass  tube  stoppered  at 
the  upper  end  and  having  a  narrow*  portion  at  the 
lower  end  which  is  plugged  with  a  wad  of  filter  paper 
soaked  in  potassium  chloride  solution.  The  narrow 
portion  is  filled  with  a  hot  solution  of  3  g.  of  agar  and 
40  g.  of  potassium  chloride  in  100  c.c.  of  water,  which 
sets  to  a  jelly  on  cooling.  Above  this  the  tube  is 
filled  with  a  comparison  solution  consisting  of  a 
titrated  solution  of  the  same  type  as  that  under 
investigation,  in  which  dips  a  platinised  rod  electrode 
terminating  in  a  wire  which  is  joined  to  one  terminal 
of  the  galvanometer.  The  other  terminal  is  con¬ 
nected  to  a  clamping  device  carrying  a  pressure 
contact  fixed  to  the  upper  part  of  the  tube.  One 
terminal  of  the  contact  is  connected  by  means  of  a 
platinum  or  gold  strip  with  a  piece  of  platinum  or 
gold  foil  fixed  round  the  outside  of  the  lower  part  of 
the  tube  just  above  the  plug,  to  make  contact  with  the 
solution  being  titrated.  By  means  of  the  clamp  the 
apparatus  can  readily  be  attached  to  the  rim  of 
the  titrating  vessel.  A.  B.  Powell. 

Determination  of  hydrogen-ion  concentration 
with  the  antimony  electrode.  I.  I.  Shukov  and 
G.  P.  Avsejevitsoh  (Z.  Elektrochem.,  1929,  35, 
349* — 352). — The  different  experience  of  previous 
investigators  with  the  antimony  electrode  is  attributed 
to  the  variable  nature  of  the  electrodes  used.  A 
method  of  preparation  is  described  for  an  antimony 
electrode  the  voltage  of  which,  compared  with  that 
of  a  normal  calomel  electrode,  varies  in  accordance 
with  the  equation  :  A=0*009+0*053pit  at  14°.  This 
linear  relationship  was  shown  to  be'  satisfactory  when 
the  electrode  was  tested  in  buffer  solutions  of 
2-78—9*19. 

The  method  of  preparing  the  electrode  is  :  first, 
a  thin  layer  of  mercury  is  deposited  electrolytioally 
(thereby  forming  an  amalgam)  on  a  platinum  wire, 
about  1  cm.  long,  and  fused  into  a  glass  tube,  from  a 
2%  mercuric  chloride  or  mercurous  nitrate  solution 
with  a  current  of  0-4 — 1*0  milliamp.  for  about  2  min. 
Too  thick  a  layer  leads  to  the  formation  of  mercury 
drops  and  is  thus  a  disadvantage.  Secondly,  anti¬ 
mony  is  deposited  on  the  amalgamated  platinum, 
which  has  been  thoroughly  dried,  from  a  25%  solution 
of  antimony  trichloride  in  perfectly  dry  acetone, 
using  an  antimony  anode  and  a  current  of  0*6 — 
2*2  milliamp.  for  about  30  min.  The  antimony 
deposit  should  be  about  2  mm.  in  thickness.  In  this 
way,  the  antimony  amalgam  which  is  first  formed 
becomes  covered  with  a  fine  crystalline  layer  of 
antimony.  Thirdly,  the  electrode  is  treated  with  a 
hot  solution  of  sodium  hydroxide. 

H.  T.  S.  Britton. 


Salt  error  of  indicators  due  to  standard 
alkaline  buffers  themselves.  II.  J.  W.  McBain, 
M.  E.  Lairg,  and  O.  E.  Clark  (J.  Gen.  Physiol., 
1929,  12,  095—710;  cf.  A.,  1926,  590).— A  dilute 
solution  of  pure  sodium  hydroxide  and  a  buffer 
solution  which  show  identical  colours  when  equal 
quantities  of  the  same  indicator  are  added  to  each  do 
not  necessarily  have  the  same  ptl  values  when  the 
latter  are  determined  electrometrically  by  means  of 
the  hydrogen  electrode.  The  neutralising  action  of 
the  indicator  may  be  partly  responsible  for  this  dis¬ 
crepancy,  but  the  magnitude  of  this  effect  is  usually 
small  in  comparison  with  the  total  error,  which  in 
certain  cases,  e.g.}  with  phenol-red  and  a  borate 
mixture  at  plt  7*3,  may  exceed  2*0  pa  units.  No 
appreciable  error  occurs  with  alizarin-yellow  G, 
tropseolin  O,  and  thymol-violet,  but  the  anomaly  may 
be  very  considerable  with  phenolphthalcin,  o-cresol- 
phthalein,  thymol-blue,  and  phenol-red. 

W.  0.  Kermacic. 

Microchemical  colour  reaction  for  sulphur.  E. 
Grunsteedl  (Z.  anal.  Chem.,  1929,  77,  283 — 284). — 
For  the  detection  of  free  sulphur  or  of  an  inorganic  or 
organic  sulphide  the  substance  is  evaporated  with  a 
few  drops  of  sodium  hydroxide  solution  just  to  dryness, 
a  few  drops  of  a  0*1%  solution  of  sodium  cyanide  are 
added,  and  evaporation  is  repeated,  the  residue  is 
moistened  with  dilute  sulphuric  acid,  and  dilute  ferric 
chloride  solution  added ;  the  formation  of  the 
characteristic  ferric  thiocyanate  colour  proves  the 
presence  of  sulphur.  A.  B.  Powell. 

Determination  of  sulphur  in  galena  and  lead. 
H.  Leysaht. — See  B.,  1929,  521. 

Iodometric  determination  of  thiocyanate.  A. 
Schwicxer  (Z.  anal.  Chem.,  1929,  77,  278 — 280). — 
The  thiocyanate  solution  is  measured  into  an  excess 
of  0*1  A -iodine  solution  and  5 — 10  c.c.  of  A-ammonium 
borate  solution,  or  of  sodium  borate  solution  and 
ammonium  chloride,  are  added.  After  a  few  minutes 
10  c.c.  of  2A-sulphuric  acid  are  added  and  the  excess 
of  iodine  is  titrated  with  thiosulphate  (cf.  Thiel,  A., 
1902,  ii,  706).  A.  B.  Powell. 

Determination  of  nitrogen  by  Dumas’  method. 
E.  Halla  (Mikrochem.,  1929,  7,  202 — 207). — A 
theoretical  consideration  of  the  various  equilibria 
involved  suggests  that  Pregl’s  method  of  packing 
the  tube  does  not  of  necessity  eliminate  errors  due 
to  the  formation  of  carbon  monoxide. 

J.  3.  Carter. 

Colorimetric  determination  of  phosphoric  acid. 
A.  Y.  Levitzki  (Nauch.  Agron.  Zhur.,  1927,  4,  783 — 
793). — The  solution  (80 — 90  c.c.)  containing  P^05 
(0*02 — 0*2  g.)  is  treated  with  2*5  c.c.  of  a  solution 
composed  of  equal  volumes  of  10%  aqueous 
ammonium  molybdate  and  concentrated  sulphuric 
acid.  After  shaking,  0*25  c.c.  of  a  solution  obtained 
by  dissolving  (heat)  0*25  g.  of  lead  in  5  c.c.  of  con¬ 
centrated  hydrochloric  acid  and  adding  2 — 5  c.c.  of 
10%  copper  sulphate  solution  is  added,  the  solution 
is  diluted  to  100  c.o.,  mixed,  and  compared  colori- 
metrically  with  standards  after  15  min.  The  method 
is  applied  to  soils,  plants,  and  fertilisers. 
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Detection  of  phosphoric  acid  with  ammonium 
molybdate  and  benzidine.  F.  Feigl  (Z.  anal. 
Chem.,  1929,  77,  299 — 300).— To  prevent  the  inter¬ 
ference  of  silica,  arsenic  acid,  and  boric  acid  in  the 
test  previously  described  as  specific  for  phosphoric 
acid  (A.,  1923,  1107)  the  molybdate  solution  must  be 
treated  with  15  g.  of  tartaric  acid  per  100  c.c,  prior 
to  use ;  i  drop  of  the  solution  to  be  tested  is  mixed 
with  1  drop  of  the  molybdate  solution,  warmed  over  a 
small  flame,  treated  with  1  drop  of  the  benzidine 
solution,  and  exposed  to  the  vapour  from  an  ammonia 
bottle.  A  blue  colour  develops  in  the  presence  of 
more  than  1*5  gg.  of  phosphorus  pentoxide. 

A,  R.  Powell. 

Determination  of  phosphoric  acid  in  mineral 
phosphates  and  fertilisers.  G,  Jorgensen. — See 
Li,  1929,  515. 

Determination  of  silicon.  T.  Heczko  (X,  anal. 
Ohern.,  1929,  77,  327 — 328).  —The  usual  separation 
of  an  ignited  silica  precipitate  from  oxides  of  tervalcnt 
metals  by  addition  of  sulphuric  and  hydrofluoric  acids 
and  volatilisation  is  greatly  accelerated  if  after 
addition  of  the  acids  an  ashless  filter  paper  is  added 
to  the  crucible  ;  if  the  filter  paper  is.  then  ignited  in 
the  usual  maimer,  rapid  volatilisation  is  assured. 

,HL  F.  Gillbe. 

Gravimetric  and  colorimetric  method  for  the 
direct  determination  of  sodium.  E.  R.  Oalby 
| .with  0.  W,  Foulk]  (J.  Amor.  Chom.  Soc.,  1929,  51, 
1664 — 1674). — A  method  of  determining  sodium  as 
magnesium  sodium  uranyl  acetate, 
N‘a0Ae,Mg(0Ae)2,3U02(OAe)2,6*5H20)  is  detailed  (of. 
Barber  and  Koltholf,  A.,  1928,  859).  Neglect  of 
certain  precautions,  such  as  maintaining  the  tem¬ 
perature  of  precipitation  at  20°,  stirring  vigorously 
during  precipitation,  etc.,  as,,  well  as  an  incorrect 
knowledge  concerning  the  number  of  molecules  of 
water  of  crystallisation  in  the  precipitate,  serve  to 
explain  the  non-quantitative  nature  of  the  results 
previously  obtained  by  this  method.  A  modified 
procedure  adapted  for  the  colorimetric  determination 
of  sodium  is  described.  S*  K.  Tweedy. 

Direct  volumetric  determination  of  potassium 
and  sodium,  applicable  to  other  alkali  and 
alkaline-earth  metals*  F.  Diaz  db  Rada  (Anal, 
Fis.  Quim.,  1929,  27,  390 — 399). —  Sodium  may  be 
determined  volumctrically  in  neutral  or  acetic  acid 
solution  containing  80 — 82%  of  alcohol  by  precipit¬ 
ation  as  sodium  ferrocyanide  with  a  solution  of 
lithium  ferrocyanide;  the  end-point  is  recognised 
either  conductometrically  or  by  the  production  of  a 
bluish- green  coloration  when  a  drop  of  the  solution 
is  applied  to  cobalt  nitrate  paper.  Ammonium, 
potassium,  rubidium,  and  caesium  may  also  be  com¬ 
pletely  precipitated,  at  suitable  alcoholic  concen¬ 
tration,  in  the  same  way,  although  in  these  eases 
double  salts  of  the  type  Li2M2Fe(GN)6  are  produced ; 
magnesium,  barium,  strontium,  and  calcium  yield 
simple  ferrocyanides.  Potassium  may  be  deter¬ 
mined  in  a  solution  containing  50%  of  alcohol  by 
addition  of  a  calcium  salt  and  titration  with  lithium 
ferrocyanide  solution,  whereby  calcium  potassium 
ferrocyanide  is  precipitated ;  the  presence  of  four  to 
five  times  the  quantity  of  sodium  does  not  interfere. 


Since  total  sodium  and  potassium  may  be  determined 
by  the  method  first  described,  a  complete  analysis  of  a 
solution  containing  both  sodium  and  potassium  may  be 
effected  by  direct  titration.  H.  F.  Gillbe, 

Determination  of  purity  of  potassium  and 
sodium  ferrocyanides  by  titration  with  zinc 
sulphate  solution.  Farbsalz- G  .m.b  »H . — See  B., 
1929,  555. 

Micro-chemical  mineral  analysis*  III.  A, 
Martini  (Mikrochem.,  1939,  7,  231 — 234).— The 
formation  in  acid  media  of  a  complex  caesium  zinc 
gold  chloride  having  a  well-defined  micro-crystalline 
structure  is  &  sensitive  test  for  caesium  and  zinc.  A 
light  brown  isomorphous  complex  is  formed  when 
zinc  is  replaced  by  copper.  Molybdenum  may  be 
detected  by  the  formation  of  an  orange  pyrogallol- 
acetic  acid-piperazine  complex.  The  micro-crystalline 
structure  is  triclinic.  Vanadium  is  detectable  by  the 
formation  of  a  black,  miero-triclinie  pyrogalloRo- 
toluidine  complex*  Silver  may  be  detected  in  presence 
of  lead  and  mercury  by  the  formation  of  silver  methyl- 
amine  acetate,  Photomicrographs  of  all  the  com¬ 
pounds  are  given.  J.  S.  Carter, 

Systematic  spot-analysis.  I.  K.  Heller  and 
P.  Kkumholz  (Mikrochem.,  1929,  7,  213 — 222). — 
Spot  tests  to  bo  carried  out  on  a  porcelain  plate  arc 
given  for  the  identification  of  silver,  copper,  bismuth, 
mercury,  cadmium,  nickel,  cobalt,  iron,  chromium, 
zinc,  aluminium,  and  manganese.  The  majority 
of  the  reactions  involved  have  been  described  by 
previous  workers.  The  p-dimefchylaminobenzyMdene- 
rhodanine  test  for  silver  (Feigl,  A.,  1928,  1108)  is  also 
given  by  mercury,  but  is  specific  for  silver  when 
carried  out  in  presence  of  potassium  cyanide.  The 
detection  of  cadmium  in  presence  of  copper  is  based 
on  the  fact  that  cadmium  only  is  precipitated  as 
hydroxide  by  formaldehyde  from  solutions  of  the 
complex  cyanides  and  that  the  hydroxide  so  precipit¬ 
ated  is  coloured  blue  in  presence  of  dinifcrodipkenyl- 
earbazide.  J.  S*  Carter. 

Rapid  determination  of  cadmium.  G.  Spacu 
and  G.  Suciu  (Z.  anal.  Chem*,  1929,  77,  340—343).— 
The  neutral  solution  (100—300  c.c.)  is  treated  with 
an  excess  of  potassium  iodide  solution,  and  heated  to 
boiling ;  a  hot  concentrated  solution  of  (Methylene- 
diamine  copper  nitrate  is  added,  and  on  cooling  a 
coarsely  crystalline  precipitate  of  (Cdl4){Cu  en,), 
containing  the  whole  of  the  cadmium,  separates. 
.After  washing  with  the  reagent,  96—100%  alcohol, 
and  ether,  and  drying  for  5 — 10  mm.  in  a  vacuum 
desiccator,  the  precipitate,  containing  13*99%  Cd,  is 
weighed.  Excess  of  ammonia,  ammonium  salts,  or  of 
free  ethylenediamine  leads  to  low  results. 

H.  F.  Gillbe. 

Colour  reaction  of  copper.  S.  G.  Clarke  ami 
B.  Jones  (Analyst,  1929,  54,  333— 334).— Traces  of 
copper  sulphate  may  be  detected  and  determined  by 
neutralising  the  solution  (which  must  be  free  from 
chloride),  rendering  slightly  acid  with  sulphuric  acid, 
diluting  to  100  c.c.,  adding  ammonium  persulphate 
(1  g.),  I  c.c.  of  saturated  alcoholic  dimethylglyoxime, 
0*5  c.c.  of  silver  nitrate  solution  (0*5%),  and  2  c.c.  of 
10%  aqueous  pyridine,  and  stirring.  The  colour  is 
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immediately  compared  with  a  standard.  A  slight 
opalescence  due  to  traces  of  chlorides  may  be  dis¬ 
charged  by  a  slight  excess  of  pyridine.  As  little  as 
0*01  mg.  of  copper  yields  a  distinct  reddish -violet 
colour,  and  not  more  than  01  mg.  can  suitably  be 
determined.  D.  G.  Hewer. 

Sensitive  reaction  of  cuprous  ion.  0.  Funa- 
koshi  (Mem.  Coll.  Sci.  Kyoto,  1929, 12,  loo — 157), — 
p-Dimcthylaminobenzylidenerhodanine  in  alcoholic 
solution  forms  a  sensitive  reagent  for  cuprous  ion.  In 
neutral  solution  a  reddish-violet  precipitate  is  formed, 
and  one  part  of  copper  in  4x  106  c.e.  can  be  detected. 
A  large  excess  of  the  reagent  must  be  avoided. 

C.  W.  Gibby. 

Rapid  determination  of  mercury.  G.  Spactj 
and  G.  Sueur  (Z.  anal,  Chem.5  1929,  77,  334 — 340).— 
The  neutral  or  slightly  ammoniaeal  solution  is  treated 
with  an  excess  of  potassium  iodide  solution  and  heated 
nearly  to  boiling ;  a  hot  concentrated  solution  of 
diethylen ediamine  copper  nitrate  is  added,  and  the 
solution  allowed  to  cool,  whereupon  there  separates 
a  dark  violet,  coarsely  crystalline  precipitate, 
(HgI4)(Cu  en2),  which  is  washed  first  with  a  little  of 
the  dilute  reagent,  then  with  95%  alcohol,  and  finally 
with  ether.  Alter  drying  for  5 — 10  min.  in  a  vacuum 
desiccator  the  precipitate,  containing  22-49%  Hg, 
may  be  weighed.  Separation  of  mercury  and  copper 
may  be  effected  by  addition  of  ethylenediamine  to 
the  neutral  solution  prior  to  the  precipitation.  The 
method  is  rapid,  not  more  than  1  hr.  being  required  for 
complete  determination.  Since  a  definite  precipitate 
is  produced  in  1  c.c.  of  solution  containing  0*000007  g. 
of  mercury,  the  method  may  be  employed  for  micro- 
determinations  .  H.  F.  Gillbe. 

Rare  earths.  XXXI.  Ionic  migration  and 
magnetism  in  the  separation  of  the  rare  earths. 
P.  W.  Selwood  and  R.  S.  Hopkins  (Amer.  Electro- 
ehem.  Soc.,  May,  1929.  Advance  copy.  14  pp.). — 
Kendall’s  ionic  migration  method  for  the  separation 
of  the  rare  earths  (A.,  1925,  ii,  977 ;  1926,  1117)  is 
investigated.  A  partial  separation  of  samarium  and 
gadolinium  .and  of  erbium  and  yttrium  was  effected, 
but  no  separation  of  neodymium  and  samarium  or  of 
praseodymium  and  neodymium  could  be  obtained. 
Where  partial  separation  is  possible  the  method 
cannot  compete  with  established  methods  of  separ¬ 
ating  the  rare  earths.  The  passage  of  an  alcoholic 
solution  of  the  chlorides  of  samarium  and  erbium 
through  a  non -homogeneous  magnetic  field  led  to  no 
le teet able  separation ,  although  the  magnetic  suscepti¬ 
bilities  of  the  salts  are  in  the  ratio  of  about  1  :  40. 
It  is  believed  that  a  very  much  more  powerful 
magnetic  field  would  be  necessary  to  effect  any 
separation  by  this  method.  H.  J.  T.  Ellingham, 

Rare  earths.  XXXII.  Fractional  hydrolysis 
of  rare  earths  by  electrolysis.  H.  C,  Rrembrs 
and  L.  L.  Quill  (Amer.  Electrochem.  Soc.,  May, 
1929,  Advance  copy.  6  pp.), — Electrolysis  of  a 
solution  of  rare-earth  nitrates  with  a  platinum  anode, 
surrounded  by  a  porous  cup,  and  a  molybdenum 
cathode  yields  a  granular  precipitate  of  hydroxides 
at  the  cathode  with  a  current  efficiency  of  25—50%. 
This  method  leads  to  a  partial  separation  of  the 
constituent  rare  earths  owing  to  differences  in  their 


basicity.  Varying  the  current  density  from  0*01  to 
0*5  amp. /cm.2  caused  no  apparent  variation  in  the 
efficiency  of  fractionation.  The  separation  of  yttrium 
from  erbium  and  holmium  is  conveniently  effected 
by  the  method.  H.  J.  T.  Ellingham. 

Utilisation  of  the  spectrophotometer  in  the 
determination  of  minute  amounts  of  aluminium. 
E.  W.  Schwartze  and  R.  M.  Hank  (Science,  1929,  69, 
167 — 170). — The  reaction  between  aurintricarboxylic 
acid  and  aluminium  is  used  as  the  basis  for  a  speetro- 
photometric  method  for  the  determination  of  quantities 
of  aluminium  of  the  order  0*0025  mg./lOO  c.c,  and  less. 
The  results  are  preferable  to  those  obtained  with  a 
colorimeter.  L.  3.  Theobald. 


Potassium  cyanate  as  a  reagent  for  detection 
of  cobalt.  B.  J.  F.  Dorrington  and  A.  M.  Ward 
(Analyst,  1929,  54,  327— 332). —The  addition  of 
varying  volumes  of  Jf-cobalt  nitrate  solution  to 
2  c.c.  of  saturated  alcoholic  potassium  cyanate 
solution  gave  for  0*3  c.c.  of  cobalt  solution  a  deep 
royal  blue  with  reddish  tinge,  with  0*1  c.c.  a  deep 
royal  blue,  diminishing  to  a  pale  blue  for  0*01  c.c.  A 
pale  but  definite  colour  wras  obtained  with  0*01  c.c. 
of  a  0-OlAf-cobalt  nitrate  solution,  but  the  test  is  less 
delicate  when  carried  out  in  aqueous  solution.  As 
little  as  0*3  mg.  of  cobalt  may  be  detected  in  presence 
of  nickel  and  with  precautions,  using  a  blank  test,  1 
part  in  presence  of  1000  parts  of  nickel.  In  the 
ordinary  analytical  scheme,  ammonia  is  added  to  the 
solution  after  dissolving  the  mixed  cobalt  and  nickel 
sulphides  until  slightly  alkaline,  and  then  one  drop  of 
the  solution  to  2  c.c.  of  alcoholic  potassium  cyanate 
solution.  Ferric  iron  gives  a  brown  colour  which 
masks  the  colour  of  the  cobalt  complex,  but  after 
keeping  the  ferric  salt  is  precipitated  and  the  blue 
colour  due  to  cobalt  can  be  seen  in  the  solution ;  with 
precautions  1  part  of  cobalt  in  presence  of  1600  parts 
of  iron  may  be  demonstrated.  Copper  salts  also  giv^ 
blue  precipitates,  but  although  the  precipitate,^  yyp: 
settles  and  the  colour  due  to  cobalt  may  be  seep 
in  the  liquid,  it  is  better  to  remove  the  copper  ji. 
by  hydrogen  sulphide.  Uranium,  titanous  chloride,  Ml  S’ 
gold,  and  vanadium  also  give  coloured  solutions  or 
precipitates.  D.  G.  Hewer. 

Rapid  determination  of  various  elements  after 
precipitation  by  the  classical  methods,  I. 

J.  Dick  (Z.  anal.  Ckem.,  1929,  77,  352—363},— 
Accurate  and  rapid  analyses  may  be  carried  out  by 
thoroughly  washing  the  precipitate  in  the  usual 
manner,  finally  -washing  it  with  alcohol  and  ether,  and 
drying  it  for  5 — 10  min.  in  a  vacuum  at  the  ordinary 
temperature.  The  following  precipitates  may  be  so 
treated :  nickel  dimethylglvoxime,  mercuric  sulphide, 
silver  chloride,  bromide,  iodide,  and  thiocyanate, 
lead  sulphate,  barium  sulphate,  and  calcium  oxalate. 

Jff.  F.  Gillbe. 

Fotentiometric  determinations  with  ferri- 
cyanide  in  alkaline  solution.  I.  Vanadium 
and  hyposulphite.  C.  del  Fresno  and  L.  Values 
(Anal.  Fis.  Quim.,  1929,  27,  368 — 389). — Vanadium 
may  be  determined  by  reduction  in  acid  solution 
to  the  quadrivalent  state,  addition  of  sodium 
hydroxide  solution,  and  potentiometric  titration  with 
potassium  ferricyanide  solution  in  an  atmosphere 
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of  nitrogen ;  sodium  hyposulphite  may  be  directly 
titrated  by  the  same  method.  The  reactions  involved 
are  V0^Fe(CNy"+40H  — >VQ3'+Fe(GN)e""+ 
2JEL,0,  and  H2S2C)4+20H/+2Fe(CM}//^>2H2S03+ 
2Fe(CN)g"#/, ~  With  increase  of  hydroxyl-ion  con¬ 
centration  the  potential  curve,  prior  to  the  break,  is 
displaced  towards  the  negative  side,  and  the  potential 
change  at  the  end-point  is  correspondingly  increased. 

H.  F.  Gillbe. 

Analytical  chemistry  of  tantalum,  niobium, 
and  their  mineral  associates.  XIV,  Separation 
of  small  quantities  of  tantalum  and  niobium  from 
titanium,  W.  R.  Schoeller  and  C.  Jawm  (Analyst, 
1929,  54,  320 — 326). — The  solution  containing  the 
oxalates  of  titanium  and  niobium  and  the  oxalo-earth 
acids  is  treated  with  excess  of  sodium  salicylate  and 
the  characteristic  orange  colour  of  the  salicylic- 
titanium  complex  produced.  The  oxalate  ion  is  then 
removed  from  solution  by  addition  of  calcium  chloride, 
when  the  bulky  oxalate  precipitate  carries  down  the 
earth  acids,  leaving  the  titanium  compound  unaffected. 
As  the  precipitation  of  the  earth  acids  is  not 
quantitative  the  titanium  is  recovered  from  the 
filtrate  and  the  treatment  repeated.  The  oxalate 
precipitates  are  dissolved  in  hydrochloric  acid,  the 
oxalic  acid  is  destroyed  with  permanganate,  and  the 
earth  acids  are  precipitated  as  tannin  complexes.  The 
ignited  precipitates  are  then  submitted  to  tartaric 
hydrolysis,  being  fused  with  potassium  hydrogen 
sulphate  in  silica,  the  product  dissolved  in  a  concen¬ 
trated  solution  of  0*25  g.  of  tartaric  acid,  and  the 
liquid  treated  while  boiling  with  5  c.c.  of  nitric  acid. 
After  boiling  for  5 — 15  min.  the  solution  is  left  for 
a  few  hours,  the  precipitate  mixed  with  a  little  filter 
pulp,  washed  with  dilute  ammonium  nitrate  solution, 
ignited  wet,  and  weighed  as  (Ta,Nb)205.  The  con¬ 
sistently  negative  errors  of  the  method  are  ascribed 
to  incomplete  earth  acid  flocculation  at  the  calcium 
oxalate  precipitation  stage,  and  a  correction  of 
0*0015  g,  for  quantities  of  oxides  found  less  than 
0*006  g,  up  to  0*0035  for  0*0260  g.  enables  serviceable 
results  to  be  obtained.  1).  G.  Hewer. 

Direct-current  amplifier  for  measuring  small 
currents.  J.  M.  Egxjjc  (J.  Opt,  Soc.  Amer.,  1929, 
18,  393 — 402). — Wynn- Williams’  method  (Phil.  Mag., 

1928,  [vii],  6,  324}  has  been  improved. 

N.  M,  Bligh. 

Use  of  the  thermionic  valve  in  measurements 
of  ionisation  currents.  J,  A.  0.  Tbegan  (Nature, 

1929,  124,  91—92). 

Thermoelements  for  high  temperatures  in  a 
reducing  atmosphere.  J.  A.  M.  vak  JLiempt 
(Ree.  trav.  chim,}  1929,  48,  586— 588)  — The  BMJF. 
developed  by  tungsten-molybdenum,  tungsten- 
platinum  rhodium,  and  molybdenum-platinum 
rhodium  thermocouples  have  been  measured  between 
0°  and  1500°.  The  two  last-named  are  particularly 
suitable  for  continuous  use  in  a  reducing  atmosphere. 
The  E3I,F.  developed  by  a  tungsten-molybdenum 
couple  is  very  small,  attaining  a  maximum  value  of 
0*81  millivolt  at  about  600°  and  decreasing  above 
that  temperature.  0.  W,  Gibby. 

Micro-determination  of  ra,  p.  using  a  thermo¬ 
element.  A.  Niethammer  (Mkrochem,,  1929,  7, 


223 — 226). — The  essential  feature  of  the  arrangement, 
which  is  described  in  detail,  is  that  a  small  portion 
of  material  at  the  junction  of  the  thermo-element  is 
observed  through  a  microscope.  J.  S.  Carter. 

Field  y-electroscopo  and  its  application  to  the 
investigation  of  radioactive  minerals.  G.  0. 
Ertsckikovski  (Trav.  Acad.  Sci.  U.R.S.S.,  1928,  3, 
127 — 160). — A  description  is  given  of  an  instrument 
devised  for  the  purpose  of  determining  the  y-rays  at 
any  point  of  the  earth’s  surface  and  thus  of  ascertain¬ 
ing  if  radioactive  substances  are  present.  In  the 
conditions  prevailing  at  Tiuja-Mujun,  it  was  found  to 
be  of  little  value  in  this  respect.  T.  H.  Pope. 

Magnesium  light  as  a  normal  light  source  for 
photographic  sensitometry  and  its  connexion 
with  the  international  sunlight  standard.  J.  M. 
Eder  (Z.  wiss.  Phot.,  1929,  26,  353— 362).— The 
light  from  burning  magnesium  filtered  through  a 
copper-cobalt  solution  is  recommended  as  a  light 
source  for  photographic  sensitometry.  It  has  the 
spectral  energy  distribution  of  mid-day  sunlight  of 
the  colour-temperature  5000°  Abs.  In  the  visible 
spectrum  the  transmission  is  0*5;  the  transmission 
in  the  ultra-violet  is  somewhat  greater,  but  can  be 
compensated.  The  magnesium  light  is  very  similar 
to  the  light  from  the  electric  arc.  A  table  is  given 
by  means  of  which  the  transition  from  one  light  source 
to  another  of  a  different  colour  temperature,  which  is 
important  in  the  determination  of  exposure  times  for 
panchromatic  plates,  and  for  three-colour  photo¬ 
graphy,  can  be  made.  The  table  is  prepared  for  the 
blue,  green,  and  red  spectral  ranges  and  for  different 
light  sources.  Various  sensitive  papers  are  examined. 
Silver  chloride-gelatin  paper  sensitised  by  pinaflavol 
and  sodium  nitrite  is  particularly  sensitive  to  green 
and  yellow;  such  paper  used  in  a  direct  copying 
process  has  a  dominating  sensitiveness  over  this  part 
of  the  visible  spectrum,  the  sensitiveness  here  exceed¬ 
ing  that  for  the  violet  and  ultra-violet,  and  being 
greater  than  with  any  other  sensitiser.  It  is  very 
useful  for  spectrometrie  work  in  the  visible  spectrum. 

A.  J.  MSB. 

Integrating  micr  opho  t  ometer  for  X~ray  crystal 
analysis.  W.  T.  Astbtoy  (Trans.  Faraday  Soo., 
1929,  25,  397— 401).— See  this  voL,  745. 

Two-circle  X-ray  spectrometer.  W.  A. 
Wooster  (Trans.  Faraday  Soc.,  1929,  25,  401 — 402). 
— The  instrument  consists,  in  addition  to  the  usual 
slits  and  crystal  holder,  of  a  small  combined  ionisation 
chamber  and  electrometer  (Schonland)  mounted  on  a 
vertical  circle  which  is  earned  on  the  horizontal  circle. 
It  is  specially  suited  to  a  measurement  of  reflected 
beams  which  fall  into  u  layer  ”  lines,  and  bears  the 
same  relation  to  the  Bragg  ionisation  spectrometer 
(the  analogue  of  the  one-circle  goniometer)  as  does 
the  two-circle  to  the  one-circle  goniometer. 

L.  L.  BmcuMSHAW, 

Photo-electric  method  of  measuring  the  light 
of  the  night  sky.  Course  of  variation  through 
the  night.  (Lord)  Rayleigh  (Proc*  Roy,  Soc., 
1929,  A,  124,  395— 408).— The  method  involves  the 
use  of  a  photo-electric  cell  and  an  electrometer  with 
leakage  resistance.  The  intensity  of  a  patch  of  sky. 
is  matched  with  that  of  a  white  screen  illuminated  by 
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an  incandescence  lamp,  the  brightness  being  con¬ 
trolled  by  a  resistance  in  the  lamp  circuit.  The 
voltage  across  the  lamp  is  a  measure  of  the  intensity 
of  the  sky  illumination.  For  the  blue  region  near  the 
green  auroral  line  a  rubidium  cell  is  used,  and  the 
results  indicate  a  regular  diurnal  variation  with  a 
maximum  at  midnight.  Apart  from  irregular  vari¬ 
ations,  the  value  at  6  p.m.  in  winter  is  0*7  or  0*8  of  the 
value  at  midnight.  L.  L.  Biroijmshaw. 

Modified  Pirani  gauge.  T.  be  Vries  (J.  Opt. 
Soc.  Amer.,  1929,  18,  333—335). — In  each  arm  of  a 
Wheatstone  bridge  a  carbon-  or  metal -filament  lamp 
is  connected,  and  provision  is  made  so  that  the 
pressure  in  two  of  the  bulbs  in  opposite  arms  is 
that  under  measurement.  Balance  of  the  bridge  is 
attained  by  inserting  a  resistance  box  in  series  with 
one  of  the  two  other  bulbs,  and  this  balancing  resist¬ 
ance  may  be  used  as  a  measure  of  the  gas  pressure. 
The  device  may  be  used  in  the  range  0>001 — I  mm. 
Carbon  filaments  are  more  satisfactory  than  metal 
filaments,  and  the  voltage  on  the  bridge  for  maximum 
sensitivity  varies  with  the  gas  pressure. 

R.  W.  Lunt. 

Vacuum  recording  gauges.  K.  C.  D.  Hickman 
(J.  Opt.  Soc.  Amer.,  1929,  18,  305 — 331). — The 
development,  construction,  and  operation  of  differen¬ 
tial  mercury  manometers  adapted  as  recording  gauges 
in  the  range  0*01 — 5  mm.  are  described.  In  principle 
the  device  consists  of  a  U-tube  containing  mercury 
supported  by  a  pivot ;  one  limb  is  closed  and  evacu¬ 
ated,  and  the  other  is  connected  by  a  flexible  connexion 
to  the  vessel  containing  the  gas  the  pressure  of  which 
is  to  be  measured.  If  the  pressure  in  the  limb  attached 
to  the  flexible  connexion  changes,  the  mercury  will 
move  in  the  U-tube,  which  will  in  consequence  move 
about  its  pivot  to  a  new  position  of  equilibrium.  By 
attaching  an  arm  to  the  pivoted  U-tube  continuous 
records  of  pressure  may  be  obtained.  It  is  shown  that 
by  appropriate  construction  a  deflexion  approximately 
proportional  to  the  pressure  may  be  obtained. 

R,  W.  Lent. 

All-glass  circulating  pump  for  gases.  R. 
Livingston  (J.  Physical  Chem.,  1929,  33,  955). — 
A  vertical  modification  of  the  pump  designed  by 
Tunnell  and  Hoover  (A.,  1927,  850),  which  has  less 
frictional  resistance  and  a  decreased  sensitivity  to  the 
presence  of  saturated  vapours,  is  described. 

L.  S.  Theobald. 

Centrifugal  filtration  device  for  purification  of 
small  amounts  of  material  by  recrystallisation. 
E,  L.  Skae  (J.  Physical  Chern.,  1929, 33,  951 — 954). — 
A  simple  device  is  described  whereby  filtrations  can 
be  effected  at  low  temperatures  as  easily  as  at  the 
ordinary  temperature,  and  without  contamination  by 
dust.  The  weights  of  the  crystals  and  mother-liquor 
can  also  be  determined.  The  device  is  particularly 
suitable  for  fractional  crystallisations  of  small  amounts 
of  material.  The  meso-form  of  ae-dichlorohexane 
has  been  isolated  by  this  means.  L.  S.  Theobald. 

Leakage  of  helium  through  pyrex  glass  [at  0°]. 
G.  P.  Baxter,  H.  W.  Starkweather,  and  R.  B. 
Ellestad  (Science,  1928,  68,  510 — 517). — Leakage 
of  helium  through  pyrex  glass  at  0°  at  a  rate  of  0-04 
mm,3  per  day  per  cm.2  has  been  observed  at  1  atm. 


pressure.  Mechanical  leakage  was  excluded  by 
comparative  experiments  at  770  and  627  mm. 
pressure,  when  the  rate  of  leakage  was  approximately 
the  same.  The  apparatus  had  previously  shown  no 
such  effect  with  argon  and  had  held  a  high  vacuum 
for  a  long  period  before  being  filled  with  helium.  The 
helium  density  determinations  by  Baxter  and  Stark¬ 
weather  (A.,  1926,  233)  are  not  invalidated. 

L.  S.  Theobald, 

Cadmium  lamp.  H.  Nagaoka  and  Y.  Segiura 
(Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1929, 10, 
263 — 270). — A  lamp  for  precision  measurements  is 
described.  J.  S.  Carter. 

Potentiometer.  F.  J,  Watson  (Chem,  Eng.  Min, 
Rev.,  1929,  21,  312 — 315). — A  potentiometer  of 
sufficient  accuracy  for  carrying  out  potentiometric 
titrations  or  rough  determinations  of  pa  is  described. 
Parts  of  wireless  receiving  sets  are  largely  used  in  the 
construction.  J.  S.  Carter. 

Apparatus  for  fractional  distillation  under 
vacuum.  A,  A.  Ashworth  (J.  Inst.  Petroleum 
Tech.,  1929,  15,  211 — 213). — An  apparatus  for 
collecting  and  withdrawing  any  number  of  fractions 
during  a  distillation  under  reduced  pressure  without 
interrupting  the  continuity  of  distillation  is  described. 
Distillate  from  the  condenser  outlet  passes  into  an 
upper  receiver  which  is  furnished  at  the  lower  end 
with  a  wide  (not  less  than  3  mm.  bore)  stop-eoek,  A, 
leading  by  a  short  length  of  wide  tube  to  a  graduated 
receiver.  The  latter  is  also  provided  at  the  lower 
end  with  a  wide  stop -cock,  B}  to  which  are  connected 
a  length  of  heavy  rubber  tubing  and  a  mercury 
reservoir.  Above  the  graduated  receiver  a  side-arm 
and  wide  stop -cock,  O,  are  provided.  Stop- cocks  B 
and  G  being  closed  and  A  open,  a  required  fraction  of 
distillate  is  collected  in  the  graduated  receiver ;  the 
mercury  reservoir  is  then  raised,  A  is  closed,  and  B 
and  0  are  opened,  and  the  fraction  is  thus  transferred 
to  any  convenient  receiver,  the  mercury  being 
allowed  to  rise  to  the  level  of  G.  G  is  then  closed  and 
the  mercury  reservoir  lowered,  whereby  the  graduated 
receiver  is  evacuated.  B  is  then  closed  and  (J  opened ; 
the  portion  of  distillate  that  has  meanwhile  collected 
in  the  upper  receiver  passes  into  the  graduated 
receiver,  and  the  distillation  is  continued. 

W.  S.  Norris. 

Determination  of  width  of  pore  of  earthenware 
filters  by  means  of  the  systems  air-liquid  and 
liquid-liquid.  H.  Beohhold  and  R.  Sohnurmann 
(Z.  physikal.  Chem.,  1929,  142,  1 — 24). — The  pore 
width  of  various  earthenware  filters  was  determined 
by  finding  the  pressure  necessary  to  filter  certain 
substances.  The  liquids  used  were  water,  methyl 
alcohol,  ethyl  ether,  ethyl  alcohol,  n-propyl  alcohol, 
wobutyl  alcohol,  acetone,  carbon  disulphide,  benzene, 
nitrobenzene,  and  toluene.  The  pore  widths  found 
by  the  use  of  different  liquids  agreed  fairly  well  if  the 
pores  were  not  larger  than  4  jx.  For  pores  larger  than 
this  the  systems  water-air  and  carbon  disulphide- 
air  gave  values  greater  than  those  obtained  with 
the  other  systems.  For  certain  of  the  filters  the 
determinations  were  repeated  by  finding  the  pressure 
required  to  filter  a  liquid  mixed  with  another  im¬ 
miscible  liquid  (water  and  isobutyl  alcohol).  Values 
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were  obtained  by  this  method  from  0*5  to  0*1  of  those 
arrived  at  from  the  air-liquid  systems.  This 
difference  may  be  due  to  the  moistening  of  the  porous 
walls  by  the  second  liquid.  It  is  also  thought  that 
the  union  of  invisible  drops  to  form  visible  drops, 
which  would  be  conditioned  by  the  differing  viscosities 
of  the  liquids,  may  play  a  part.  A.  J.  Mee. 

Weight  burette.  I.  Itabashi  (J.  Paints,  1928, 
2,  107). — The  glass  apparatus  is  suitable  for  weighing 
viscous  liquids.  Chemical  Abstracts. 

Pipette  for  exact  gas  analysis.  E.  Moles  and 
L.  R.  Pire  (Anal.  Pis.  Quim.  [Teen.],  1929,  27,  107— 
109). — A  modification  of  Travers’  gas  pipette  is 
described.  H.  F.  Gillbe. 

Graphical  method  of  teaching  the  thermo¬ 
chemistry  of  high  temperatures.  A.  Stans- 


field  (Amer.  Electrochem.  Soc.,  May,  1929.  Advance 
copy.  7  pp.). — The  method  represents  diagram- 
matically  the  influence  of  temperature  on  heats  of 
reaction  and  the  heat  evolved  or  absorbed  when  the 
temperature  of  the  reactants  or  the  products  is 
altered.  H.  J.  T.  Ellingham, 

Nomenclature  of  inorganic  compounds.  E. 
Fritzmann  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61, 
No.  3,  Suppl.,  3 — 44).  A.  C.  Bork  (Ibid.,  45 — 52). 

Russian  chemical  nomenclature,  A.  P.  Semen- 
gov  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  No.  3, 
Suppl.,  53 — 55).  E.  V.  Alexeevski  (Ibid.,  56). 

Early  history  of  the  synthesis  of  closed  carbon 
chains.  W.  H.  Perkin  (J.C.S.,  1929,  1347—1363). 
— A  lecture. 


Geochemistry. 


Relation  between  the  ozone  contents  of  air  at 
the  earth’s  surface  and  air  in  the  high  atmo¬ 
sphere.  A.  Lepape  and  G.  Colange  (Compt.  rend., 
1929,  189,  53 — 54;  cf.  Dobson,  this  vol.,  419). — 
The  ozone  contents  of  both  air  at  the  earth’s  surface 
(Paris,  1877 — 1904)  and  in  the  high  atmosphere 
(Arosa,  1927,  be.  cit.)  are  at  a  maximum  in  June,  the 
former  being  approximately  one  half  the  latter  in 
January  and  two  thirds  in  June.  If  the  layers  of  air 
in  the  high  atmosphere  mix  only  slowly  with  the 
troposphere,  ozone  should  exist  in  appreciable 
proportions  in  the  lower  layers  of  the  stratosphere 
(cf.  Cabannes  and  Dufay,  A.,  1927,  1164). 

J.  Grant. 

Helium  content  of  some  Japanese  minerals, 
II.  J.  Sasaki  (Bull.  Chem.  Soc.  Japan,  1929,  4, 
111 — 112 ;  cf.  A,,  1927,  225).— The  helium  contents 
of  a  number  of  Japanese  minerals  have  been  deter¬ 
mined.  C.  W.  Gibby. 

Trinidad  well  waters.  J.  S.  Parker  and  C.  A.  P. 
Southwell  (J.  Inst.  Petroleum  Tech.,  1929, 15,  138 — 
173). — The  Trinidad  well  salt  waters,  which  are  to  be 
regarded  as  intermediate  waters,  since  they  are  over- 
lain  and  underlain  by  strata  containing  oil-saturated 
sands,  are  essentially  hydrogen  carbonate  waters  of 
low  sulphate  content,  whereas  the  water  of  the  Gulf 
of  Paria  is  a  chloride  water  of  high  sulphate'content. 
Although  this  might  tend  to  suggest  a  meteoric  origin, 
it  is  thought  more  probable  that  the  well  salt  waters 
were  originally  chloride  waters  of  connate  origin  which 
have  acquired  a  high  hydrogen  carbonate  content  by 
interaction  with  organic  matter.  The  well  salt 
waters  on  an  average  closely  approximate  in  total 
solids  content  to  the  sea- water  surrounding  the  island. 
The  latter  does  not  contain  any  iodine,  whereas  a 
variable  iodine  content  is  found  in  the  well  salt  water. 

W.  S.  Norris. 

Replaceable  bases  in  shales  and  clays  over- 
lying  petroliferous  strata.  E,  McK.  Taylor  (J. 
Inst.  Petroleum  Tech.,  1929,  15,  207 — 210). — Five 
clays  and  shales  overlying  the  petroliferous  strata  of 
Trinidad,  12  from  Mexico,  and  6  from  Alsace  are 
shown  to  have  undergone  base  exchange  in  salt  water 


followed  by  hydrolysis  in  fresh  water,  this  being 
in  accord  with  the  results  found  with  Rumanian  and 
Venezuelan  shales  and  with  the  theory  previously 
advanced  suggesting  a  possible  relation  between  base 
exchange  and  the  genesis  of  petroleum  (this  vol., 
168).  Thus  the  shales  from  Trinidad,  Mexico, 
and  Alsace  have  pn  values  8*8 — 9*4,  8*6 — 10*5,  and 
9*0 — 9*4,  respectively,  and  contain  0*7 — 5*1,  1*8— 
6*5,  and  1*2 — 2*1  mg.-equiv.  of  replaceable  calcium 
per  100  g.  of  shale,  and  24*5 — 31*4,  33*5—63*5,  and 
16*2 — 29*2  mg.-equiv.  of  replaceable  sodium  per  100  g. 
of  shale,  respectively,  (cf .  Taylor,  loc.  cit. ;  Hissink, 
Internat.  Mitt.  Bodenkunde,  1922,  12,  81). 

W.  S.  Norris. 

Morphology  and  geochemistry  of  Tiuja- 
Mujun.  A.  Fersman  (Trav.  Acad.  Sci.  U.R.S.S., 
1928,  3,  1 — 92). — The  general  and  morphological 
characters  and  the  mineralogy  and  geochemistry 
of  the  ore  deposits  at  Tiuja-Mujun  are  described,  and  a 
theory  is  advanced  to  explain  their  origin. 

T.  H.  Pope. 

Barytes  of  the  radiferous  min©  at  Tiuja- 
Mujun.  L.  L.  Solodovnikoxa  (Trav.  Acad.  Sci. 

U. R.S.S.,  1928,  3,  93— 104).— The  minerals  of  the 
successive  veins  in  this  mine  are  described. 

T.  H.  Pope. 

Migration  of  uranium  and  radium  in  the 
principal  veins  of  the  Tiuja-Mujun  deposits, 

V.  G.  Chlopin  and  M.  A.  Pasvik  (Trav.  Acad.  Sci. 

U.R.S.S.,  1928,  3,  105— 110).— In  spite  of  the 
occurrence  of  the  phenomena  of  the  migration  of 
uranium  and  radium  in  these  veins,  for  the  ore-mass 
as  a  whole  the  relation  between  radium  and  uranium 
corresponds  exactly  with  the  condition  of  radio¬ 
active'  equilibrium .  Two  forms  of  secondary  accumul¬ 
ation  of  the  radium  are  observed ;  in  one  the  radium 
is  crystallised  with  barium  as  copper-yellow  radio¬ 
active  barytes,  and  in  the  other,  conditioned  probably 
by  adsorption,  it  occurs  in  masses  of  ore  of  colloidal 
character.  T.  H.  Pope. 

Hydrothermal  alteration  of  serpentine.  F.  G. 
Wells  (Amer.  J.  Sci.,  1929,  [v],  18,  35— 52).— When 
olivine  was  treated  with  aqueous  solutions  of  various 
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inorganic  compounds  at  100 — 800°  and  under  pre- 
sures  of  1 — 310  atra.  a  certain  amount  of  dissolution 
occurred,  but  in  no  case  was  serpentine  formed. 

E.  CUTHILL. 

1 1  Terra  r ossa  ’ 1  as  residue  from  dissolution 
of  marine  limestones.  Wilh,  Graf  zu  Leiningbn 
(Chem.  Erde,  1929,  4,  178 — 187). — A  series  of  com¬ 
parative  analyses  of  “  terra  rossa  ”  from  a  number  of 
localities  and  of  material  left  after  the  dissolution  of 
various  limestones  is  adduced  as  additional  evidence 
in  support  of  the  author’s  view  that  the  first-named 
substance  is  to  be  regarded  as  a  solution-residue  of 
certain  marine  limestones.  H.  F.  Harwood. 

Origin  of  the  strontium  in  the  strata  of  the 
lower  Muschelkalk:  and  Hot  formations  near 
Jena.  K.  Dinger  (Chem.  Erde,  1929,  4,  167— 
177).— The  celestine  occurring  in  certain  strata  of  the 
lower  Muschelkalk  and  Rot  formations  is  not  primary, 
but  is  due  to  secondary  enrichment.  The  strontium 
has  been  transported  in  solution,  probably  as  hydrogen 
carbonate,  and  precipitated  as  sulphate  by  inter¬ 
action  with  gypsum,  since  the  deposits  of  celestine 
occur  only  where  this  mineral  is,  or  has  been,  present. 
Spectroscopic  and  chemical  examination  of  the  various 
strata  of  the  above  two  formations  showed  the 
presence  of  traces  of  strontium  in  practically  ail 
cases,  derived,  initially  from  sea- water  through  the 
agency  of  certain  radiolaria  which  abstract  it  to  form 
their  shells.  H.  F.  Harwood. 

Red  marls  of  the  Trias  formation.  H.  E, 
Krauss  (Chem.  Erde,  1929,  4,  188—207). — A 
number  of  marls  from  the  red  trias  formation  have 
been  subjected  to  chemical  and  rational  analysis,  and 
their  mineral  composition  has  been  calculated.  After 
subtraction  of  clastic  minerals  (quartz,  felspar,  and 
carbonates)  and  recalculation  of  the  results  to  100% 
it  is  found  that  the  ratio  of  A1203  :  Si02  :  H20  in 
the  residual  material  is  practically  the  same  as  that 
in  specimens  of  “  terra  rossa.”  It  is  therefore 
concluded  that  both  these  substances  represent  similar 
products  of  weathering.  H.  F.  Harwood. 

Isomorphous  series  in  the  tourmaline  group 
and  the  genetic  relationships  between  tourm¬ 
aline  and  the  micas.  W,  Kunitz  (Chem.  Erde, 
1929,  4,  208 — 251 ) . — Theoretical . 

H.  F.  Harwood. 

Microscopic  and  spectroscopic  investigation 
of  the  platinum-bearing  rocks  of  the  Bushveld 
igneous  complex  (Transvaal).  H,  Schneidbrhohn 
(Chem.  Erde,  1929,  4,  252 — 286). — A  description  is 
given  of  the  rocks  and  associated  ore  minerals  from  the 
Eustenburg,  Potgietersrust,  and  Lydenburg  districts, 


together  with  an  account  of  the  genesis  of  the  deposits. 
In  the  pegmatites  and  eontaet-metamorphie  zone 
sperrylite  and  stibiopalladinite  occur,  whereas  in  the 
unaltered  intrusive  rocks  the  platinum  metals  are 
entirely  present  in  the  form  of  platiniferous  sulphides 
of  other  metals ;  free  platinum,  palladium,  and  gold 
arc  encountered  only  as  secondary  occurrences  in  the 
weathered  rocks.  Investigation  of  the  minerals  by 
means  of  the  quartz  spectrograph  showed  that  the 
platinum  metals  occurred  solely  in  the  pyrrhotite, 
pentlandite,  and  nickeliferous  pyrite,  the  greatest 
quantity  being  present  in  the  oldest  minerals. 
Platinum  and  palladium  are  present  in  practically 
equal  amounts,  iridium,  rhodium,  and  ruthenium 
occur  to  the  extent  of  1 — 10%  of  the  platinum  present, 
whilst  osmium  is  present  in  traces  only. 

H.  F.  Harwood. 

Chemical  and  petrological  investigation  of 
bituminous  rocks  of  various  ages  from  N.  Ger¬ 
many.  F.  Hibbbnthal  (Chem.  Erde,  1929,  4,  343— 
368). — -Bituminous  material  from  four  different 
formations  (alluvial,  diluvial,  tertiary,  and  cretaceous) 
has  been  examined  chemically  and  petrologically. 
The  bitumens  from  these  marine  sediments  show 
increasing  carbon  content  with  age,  but  unlike  those 
of  terrestrial  origin  there  is  no  corresponding  decrease 
in  the  hydrogen  content.  Elementary  sulphur  was 
found  in  the  specimen  from  the  alluvium,  and  a  stable 
“  metabitumen  ”  was  detected  in  the  tertiary  rock. 

H.  F.  Harwood. 

Relations  of  electrode  potentials  of  some 
elements  to  the  formation  of  hypogene  mineral 
deposits.  B.  S.  Butler  and  W.  S.  Burbank  (Amer. 
Inst.  Min.  Met.  Eng.  Tech.  Pub.,  1929,  No.  166, 
3 — 15).— When  arranged  in  order  of  their  electrode 
potentials,  groups  of  elements  exhibit  a  periodicity 
and  a  relation  to  their  occurrence  in  primary  ore 
minerals.  Chemical  Abstracts  . 

Natrolite  of  Viagrande  (Etna).  S.  di  Franco 
(Afcti  R.  Aeead.  Lincei,  1929,  [vi],  8,  657 — 663). — 
Natrolite  occurs  as  colourless  transparent  crystals, 
d  2 T9— 2*21,  more  than  1  cm.  long  and  0T  cm. 
diameter  in  cavities  of  a  very  old  reddish  lava  on 
Etna,  in  the  forms  (110),  (111),  (100),  and  (010).  The 
more  frequent  combination  is  of  the  prism  (110)  and 
the  pyramid  (111).  The  crystallographic  and  optical 
constants  have  been  determined.  Analysis  gave  H20 
9*58,  SiOa  48*93,  AlgOs  27*02,  Na20  16*43;  total 
99*96%,  agreeing  with  the  formula  Na2AUSi3O10,2H2O. 
On  dehydration  less  than  1%  of  water  is  lost  at 
275°,  but  nearly  the  whole  of  the  water  is  lost  between 
290°  and  315°.  This  loss  is  reversible. 

F.  G.  Tryhorn. 
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Non-explosive  oxidation  of  propane  and  the 
butanes.  R.  N.  Pease  (J.  Amer.  Chem.  Soe.,  1929, 
51,  1839 — 1856). — Mixtures  of  propane  and  oxygen 
were  passed  through  pyrex  glass  tubes  heated  in  a 
constant-temperature  bath  at  300 — 625°,  without 
attempting  to  render  the  reaction  isothermal.  The 
amounts  of  propane,  oxygen,  unsaturated  hydro¬ 


carbons,  methane,  hydrogen,  carbon  monoxide  and 
dioxide  in  the  products  and  the  proportions  of  hydro¬ 
carbon  reacting  according  to  schemes  I,  II,  and  III 
(p.  906)  are  tabulated.  The  liquid  products  have  not 
been  examined.  In  general,  unsaturated  hydro¬ 
carbons  and  carbon  monoxide  are  the  chief  products, 
the  amount  of  methane  formed  increasing  as  the 


furnace  temperature  Is  raised.  The  results  are  ex¬ 
plained  by  the  occurrence  of  three  types  of  reaction  : 
(I)  dissociation  into  an  unsaturated  hydrocarbon  and 
hydrogen  or  methane ;  (II)  oxidation  to  an  unsatur¬ 
ated  hydrocarbon  and  liquid  products,  water, 
alcohol,  or  formaldehyde,  and  (III)  the  “  aldehyde 
oxidation,”  C3H8+02  — ->  CgH^CHO+H^O ; 

C*H5*CHO  +  02 — ^CHg'CHO+CO +H20  (cf .  Tope, 
Dykstra,  and  Edgar,  following).  Types  I  and  II  are 
homogeneous  gas  reactions  of  the  first  order  with 
respect  to  propane.  Since  they  always  appear  simul¬ 
taneously,  they  have  probably  a  common  initial  stage. 
When  reaction  III  is  prevented  they  do  not  occur 
below  550 — 600°,  but  they  are  subject  to  excitation 
by  III  at  lower  temperatures.  Type  III  is  a  faintly 
luminous  chain  reaction,  promoted  by  the  presence 
of  excess  of  hydrocarbon,  but  hindered  by  dilution 
with  oxygen,  methane,  nitrogen,  carbon  dioxide,  and 
hydrogen,  which  are  given  in  order  of  increasing 
effectiveness.  The  inhibiting  action  is  greater  at 
higher  temperatures,  so  that,  under  these  conditions, 
the  reaction  may  have  a  negative  temperature  co¬ 
efficient,  although  it  eventually  becomes  explosive 
(cf.  Bone  and  others,  1904,  85,  693,  1637). 

A  packing  of  coarsely  powdered  glass  suppresses  the 
reaction  and  has  also  a  positively  catalytic  effect, 
which  is  destroyed  by  coating  it  with  potassium 
chloride.  The  reaction  is  also  suppressed  by  using  a 
tube  of  small  bore  or  by  lowering  the  pressure  to 
5—10  mm.  The  oxidation  of  n-  and  iso-butanes 
proceeds,  under  these  conditions,  similarly  to,  but 
more  readily  than,  that  of  propane.  n-Butano  is  the 
more  reactive.  The  optimum  conditions  for  oxidising 
a  paraffin  to  (a)  aldehydes  and  (b)  unsaturated  hydro¬ 
carbons  are  discussed.  H.  E.  F.  Notton. 

Vapour-phase  oxidation  of  isomeric  octanes. 
I.  «-Octane.  J.  0,  Pope,  F.  J.  Dykstra,  and  G. 
Edgar  (J,  Amer,  Chera.  Soc.,  1929,  SI,  187^—1889). 
— The  oxidation  of  n-  octane,  vaporised  in  iiitrogen 
and  preheated  to  the  reaction  temperature,  by 
sufficient  oxygen  for  complete  combustion  has  been 
examined  by  the  flow  method  (a)  at  constant  temper¬ 
ature  and  (6)  with  the  temperature  rising  during 
about  2  hrs.  from  200°  to  650°.  Reaction  begins  at 
200°  and,  up  to  270°,  the  principal  products  are 
aldehyde,  acid,  traces  of  peroxide,  carbon  dioxide, 
and  water.  Sharply  at  270°  a  pulsatory  reaction 
begins,  accompanied  by  flashes  of  white  light  and  by 
the  formation  of  carbon,  monoxide.  At  300—320° 
the  pulsations  disappear  and  the  reaction  becomes 
localised  near  the  entrance  of  the  furnace.  Up  to 
650°  the  oxygen  consumption  and  formation  of  carbon 
monoxide  increase,  but  above  this  temperature  com¬ 
plete  combustion  occurs  with  strong  pulsations  and  a 
bright  blue  luminescence.  The  changes  observed 
below  650°  are  explained  by  the  following  reactions  : 
(I)  C7H15-CH3+02 — >C7Hl5*OHO ; 

(ID  1*CH2*CH0+02 — ^CAn^-CHO+CO ; 

(III)  CnH2*#  x'GH^CHO + 1 *502—>GnH^i+ ,*0110 + C02. 
The  initial  reaction,  I,  is  followed  at  200 — 270°  by 
III,  which  is  apparently  a  homogeneous  gas  reaction 
and  continues  at  a  slightly  increasing  rate  up  to  650°, 
The  chain  reaction,  II,  predominates  at  270 — 650°, 
the  average  mol.  wt.  of  the  resulting  aldehydes 


decreasing  as  the  temperature  rises.  When,  at  400°, 
molecules  of  the  size  of  butaldehydo  or  smaller  have 
been  produced,  further  oxidation  proceeds  much  more 
slowly  until  the  temperature  reaches  650°.  This 
explanation  is  supported  by  analyses  of  the  gaseous 
products  and  by  parallel  experiments  with  n-but- 
aldehyde  and  n-heptaldehyde.  Thus,  it  is  shown 
that,  in  the  oxidation  of  1  mol.  of  octane  to  aldehydes 
and  oxides  of  carbon,  the  formation  of  a  given  quan¬ 
tity  of  the  latter  requires  1  mol.  of  oxygen  more 
than  that  required  to  produce  the  same  quantity  by 
oxidising  either  aldehyde.  The  oxygen  consumed  in 
all  experiments  with  the  three  substances  agrees  with 
that  calculated  by  means  of  the  above  equations 
from  the  amounts  of  oxides  of  carbon  formed.  The 
oxidation  of  heptaldehyde  begins  at  about  150°. 
Carbon  monoxide  and  dioxide  are  formed  in  almost 
equal  amounts  up  to  235°,  when  the  production  of 
the  former  suddenly  increases  and  the  reaction 
becomes  pulsatory.  With  butaldehyde  the  reaction 
begins  at  200°  and  feeble  pulsations  are  observed  at 
335°.  H.  E.  F.  Ngtton. 

Carotinoids.  II.  Determination  of  the  degree 
of  unsaturation  of  polyenes  by  iodine  chloride 
and  perbenzoie  acid.  R.  Pommebeb,  L,  Rebuahn, 
and  W.  Regtdel  (Ber.,  1929,  62,  [B%  1411—1418; 
cf.  A,,  1928,  765). — After  prolonged  contact  with 
iodine  chloride  the  presence  of  eleven  double  linkings 
in  carotin  is  established,  this  agreeing  with  the  number 
found  by  hydrogenation.  The  detection  of  the  thir¬ 
teen  double  linkings  in  lyeopin  by  means  of  iodine 
chloride  depends  on  the  extreme  prolongation  of  the 
action  and  the  use  of  an  unusually  large  excess  of 
the  reagent ;  liberation  of  iodine  chloride  or  iodine 
from  the  additive  product  during  titration  is  not 
observed.  Xanthophyll  behaves  similarly  to  carotin. 
With  isoprene,  saturation  of  two  double  linkings  by 
iodine  chloride  can  be  effected  only  if  a  large  excess 
of  reagent  is  used.  At  0°,  the  hydrocarbon  adds 
only  I  atom  of  oxygen  from  perbenzoie  acid  and  the 
double  linking  remaining  in  the  product  can  be 
determined  by  iodine  chloride,  Bixin  adds  five  mols. 
of  bromine,  and  not  more  than  six  double  linkings 
react  with  iodine  chloride  under  the  most  favourable 
conditions,  whereas  hydrogenation  indicates  the  pre¬ 
sence  of  nine  double  linkings ;  it  absorbs  only  six 
atoms  of  oxygen  from  perbenzoio  acid,  whereas 
thiocyanogen  at  0°  indicates  only  three  double  link¬ 
ings.  In  '-diphenyloctatetraene  four  double  link¬ 
ings  are  detected  by  bromine,  rather  less  than  four 
by  iodine  chloride,  and  3*2 — 3*3  by  perbenzoie  acid. 
With  r-  and  d-limonene,  iodine  chloride  indicates 
2*2 — 2*3  double  linkings,  whereas  about  1*6  atoms  of 
oxygen  are  absorbed  by  perbenzoie  acid  at  0°. 

Determination  of  the  acid  liberated  during  the 
titration  of  the  carotin-iodine  chloride  adduct  indi¬ 
cates  6  mols.  per  mol.  of  hydrocarbon  instead  of  3 
recorded  previously  ( loc .  ci2,).  Considering  2  mols. 
of  halogen  acid  to  correspond  with  a  double  linking, 
the  presence  of  three  such  “  peculiar  ”  linkings  is 
indicated ;  this  agrees  with  the  results  of  the  action 
of  hydrogen  and  perbenzoie  acid. 

The  absorption  curves  of  xanthophyll,  lyeopin,  and 
carotin  are  closely  similar.  H,  Wren. 
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Preparation  of  amylene  with  a  theoretical 
hydrogen  value.  H.  I.  Waterman,  P.  van  jt 
Spijicer,  and  H.  A.  van  Westen  (Rec.  trav.  chim., 
1929,  48,  612 — 615). — An  amylene  preparation,  b.  p. 
below  36°,  ny?  1-3811  (bromine  value  208-4),  by  treat¬ 
ment  with  the  theoretical  quantity  of  bromine  (cal¬ 
culated  on  the  bromine  value)  in  carbon  tetrachloride 
at  — 10°  to  —15°  gave  a  50%  yield  of  a  mixture  of 
bromides,  b.  p.  58 — 62*5°/17  mm.,  which,  when 
treated  with  water  and  a  zinc-copper  couple  at  60°, 
afforded  a  very  pure  amylene,  b.  p.  36-8 — 38*4°/ 
760  mm.,  nf,  1-3856  [bromine  value  (Mcllhiney) 
229*0 ;  thiocyanogen  bromine  value  228*5].  The 
hydrogen  value  determined  by  the  method  of  Water¬ 
man,  Perquin,  and  van  Westen  (B.,  1928,  512)  was 
found  to  be  100*8%  of  the  theoretical  value ;  the 
hydrogenation  product  had  b.  p.  28*0 — 28*5°,  nf} 
1*3545,  in  agreement  with  constants  recorded  for 
P-metliylbutano  (lit,).  The  original  amylene  prepar¬ 
ation  therefore  consisted  largely  of  the  isomeride 
CHMelCMe2.  C.  W.  Shoffee. 

Additive  products  of  diacetylenic  hydro¬ 
carbons.  V.  Grignard  and  TcHfiouFAKi  (Compt. 
rend.,  1929,  188,  1531 — 1534 ;  cf.  this  vol.,  448). — 
A^-Tetradecadi-inene  yields  with  bromine  in  carbon 
disulphide  at  the  ordinary  temperature  fii-tetra- 
bromo-&Z°4etradecadiene ;  at  the  b.  p.  only  resinous 
products  are  formed ;  at  —5°  an  unstable,  oily 
^(?) -dibromide  is  formed,  which  yields  a-bromo- 
Aa-heptinene  when  distilled. 

Hydrogenation  of  diphenyldiacetylene  (Straus,  A., 
1906,  i,  77)  in  presence  of  platinum  oxide-platinum- 
black  yields  ciV-cis-diphenylbutadiene  (20%),  m.  p. 
69 — 70°,  dibenzylacetylene  (20%),  m.  p.  80°,  and 
a$«diphenylbutatriene,  b.  p.  185 — 187°/13  mm.,  which 
yields  an  isomeride,  m.  p.  95°,  when  exposed  to  light. 
The  constitution  of  this  last  substance  is  proved  by  its 
ozonolysis  to  benzaldehyde,  unaccompanied  by  oxalic 
or  glyoxylic  acids.  Diphenyldiacetylene  is  converted 
by  boiling  with  hydrobromic  acid  into  a-6romo-aS-<£i- 
phenylbutadiene ,  m.  p.  92°,  which  may  be  reduced  by 
zinc  dust  in  acetone  to  aS-diphenylbutatriene. 

R.  K.  Callow. 

Action  of  the  zinc-copper  couple  on  methylene 
iodide.  G.  Emschwiller  (Compt.  rend.,  1929,  188, 
1555 — 1557). — The  action  of  the  zinc-copper  couple 
on  methylene  iodide  in  boiling  ether  yields  initially 
zinc  iodomethyl  iodide,  CH2TZnI,  which  is  subsequently 
decomposed  with  the  production  of  zinc  iodide  and 
ethylene  and  a  small  quantity  of  zinc  methylene 
iodide ,  CH2(ZnI)2,  The  solution  of  zinc  iodomethyl 
iodide  reacts  with  iodine  to  yield  methylene  iodide, 
and  slowly  with  water  to  yield  methyl  iodide.  With 
water  containing  oxygen  an  oxidation  product  is  first 
formed,  hydrolysed  with  the  formation  of  formaldehyde 
and  zinc  iodide.  Zinc  methylene  iodide,  like  the 
analogous  magnesium  compounds  (A.,  1926,  1224), 
is  decomposed  by  "water  to  give  methane. 

R.  K.  Callow. 

Formation  and  fission  of  glucosides  as  a 
method  for  chemical  and  biochemical  separ¬ 
ation  of  racemic  alcohols  into  their  optically 
active  forms.  C.  Netjberg,  K.  P.  Jacobsen,  and 
J.  Wagner  (Fermentforsch.,  1929,  10,  491 — 531). — 
A  new  method  for  the  resolution  of  optically  active 
3  N 


alcohols  is  based  on  glucoside  formation  with  a-  or 
p-aeetobromoglucose  in  the  presence  of  silver  carbon¬ 
ate  or  quinoline.  The  dl-}  tlio  d or  the  Z-alcohol 
d-glucoside  may  be  formed,  the  last  two  being  separ¬ 
ated  by  fractional  crystallisation  or  the  di-compound 
being  submitted  to  asymmetric  enzymolysis.  In  some 
cases  if  an  excess  of  alcohol  is  used  the  unattacked 
portion  is  found  to  be  optically  active.  Thus  by  inter¬ 
action  of  8  mols.  of  dZ-borneol  with  1  mol.  of  aeeto- 
bromoglucose  and  silver  carbonate  and  removal  of  the 
excess  of  borneol  by  steam  distillation,  a  tetra-acetyl- 
glucoside  is  obtained  which,  after  complete  hydrolysis, 
yields  a  specimen  of  borneol  having  [a]D  +T60°  and 
containing,  therefore,  4*3%  excess  of  the  d-compound. 
When  only  2  mols.  of  dZ -borneol  are  used,  steam 
distillation  yields  a  laworotatory  borneol,  [a]D  —1*05°, 
whilst  complete  hydrolysis  of  the  glucoside  yields  a 
dextrorotatory  borneol,  [a]D  +1*5°.  Similar  treat¬ 
ment  of  dZ-menthol  and  steam  distillation  of  the  excess 
alcohol  yields  a  product  which  is  sometimes  lsevo-  and 
sometimes  dextro-rotatory.  When  a  large  excess  of 
dZ-menthol  is  heated  with  p-acetobromoglucose  and 
quinoline  at  100°  it  yields  a  mixture  of  a-  and  p-tetra- 
aeetylglucosides,  which  when  heated  with  2Ar-alcoholic 
potassium  hydroxide  at  60°  and  then  diluted  with 
water  yields  Z-menthol-a-d-glucoside,  which  is  hydro¬ 
lysed  by  N- sulphuric  acid  to  yield  Z-menthol,  [a]D 
—48-3°  (96*6%  pure).  If,  instead,  the  partly  deacetyl- 
ated  mixed  a-  and  p-glucosides  are  reacetylated  with 
pyridine  and  acetic  anhydride  and  the  product  is 
crystallised  from  dilute  alcohol,  d-menthol-P-d-tetra- 
acetylglucoside  is  obtained,  which  hydrolyses  to 
d- menthol,  [a]D  +10°  to  +40°,  whilst  oily  Z-menthol - 
a-d-tetra-acetylglucoside  is  obtained  from  the 
mother-liquor  and  hydrolyses  to  Z-menthol,  [a]D  —24° 
to  —44°.  Thus  Z-menthol  combines  with  a-glucose 
and  cZ-menthol  with  the  P-form,  a  conclusion  which  is 
confirmed  by  the  fact  that  the  Z-mentholglucoside 
suffers  100%  enzymolysis  with  maltase  (a)  and  is 
unattacked  by  emulsin,  whilst  the  cZ -menthol - 
glucoside  is  hydrolysed  to  the  extent  of  93%  by 
emulsin  (p),  but  is  unaffected  by  maltase.  By  the 
silver  carbonate  method  methylpropylcarbinol  yields, 
after  deacetylation,  cZZ-methylpropylcarbinol-d-p-gluc- 
oside,  no  resolution  taking  place.  Fractional  crystall¬ 
isation  of  this  glucoside  from  ethyl  acetate  yields  a 
glucoside  which  on  hydrolysis  gives  almost  pure 
5- methylpropylcarbinol,  [a]D  +12*8°.  By  enzym¬ 
olysis  of  a  0*5%  solution  of  dZ-menthol-p-d-glucoside 
with  emulsin  at  37°  and  ether  extraction  when  46% 
hydrolysis  has  occurred  (by  determination  of  the  sugar), 
d-menthol  (50 — 70%  purity)  is  obtained,  whilst  after 
removal  of  the  ether  continued  hydrolysis  of  the 
residue  yields  Z-menthol  (57 — 79%  purity).  By 
similar  enzymolysis  eZZ-borneol-p-d-glucoside  yields 
first  Z-borneol  (50 — 54%  purity)  and  then  d-borneol 
(36 — 51%  purity).  Resolution  of  (ZZ-methylpropyl- 
carbinol-  p-d-glucoside  (obtained  by  hydrolysis  of  the 
tetra-aeetylglucoside  with  methyl-alcoholic  ammonia) 
by  hydrolysis  with  emulsin  is  much  less  complete,  the 
first  fraction  containing  6%  of  the  Z-alcohol  and  the 
second  13%  of  the  cZ-compound.  J.  W.  Baker. 

P“Methyl-A^-hepten^"Ol  and  natural  d-citro- 
nellol.  J.  Dcettvre  (Bull.  Soc.  chim.,  1929,  [iv], 
45,  351 — 364). — Geraniol,  b.  p.  117 — 118°/16  mm., 
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d17  0*875,  1*4722,  [«] jf  +  1*13°,  bromine  value, 

167%,  obtained  from  Java  citronella  oil  and  con¬ 
taining  some  d-citronellol,  when  ozonised  by  the 
quantitative  method  (this  vol.,  542),  gave  16%  of 
formaldehyde,  35%  of  formic  acid,  and  90%  of  acetone, 
indicating  that  the  p-forra  is  the  principal  constituent. 
Determination  of  the  a-(limonenic)  form  is  not  possible 
on  account  of  the  coloration  given  by  the  glyeoll- 
aldehyde  formed  with  the  Grosse-Bohle  reagent.  The 
large  amount  of  formic  acid  produced  is  attributed  to 
formation  of  the  aldehyde  peroxide,  0HiCH2*CH02, 
yielding,  by  addition  of  water,  formic  acid  and  form¬ 
aldehyde.  Alcoholic  potassium  hydroxide  converts 
this  geraniol  into  p -methyl- A^-hepten-^-ol,  b,  p,  78 — 
79°/14  mm.,  177—1787760  mm.,  d\t  0*855,  ng  1*5411 
(albphanate,  m .  p.  99 — 100°),  together  with  d-eitronellol 
and  a  viscous  residue.  The  p-methyl-&$-hepten~C-ol 
when  ozonised  affords  1%  of  formaldehyde,  9%  of 
formic  acid,  and  90%  of  acetone,  indicating  that  the 
alcohol  is  a  mixture  of  10%  of  the  a-  and  90%  of  the 
p-form,  the  proportions  being  thus  unchanged  by  the 
action  of  potassium  hydroxide.  In  accordance  with 
Tiemann  (A.,  1899,  i,  184)  agitation  with  25%  sul¬ 
phuric  acid  yields  p-niethylheptane- p^-diol ,  b.  p. 
124 — 126714  mm.,  dlf*  0*946,  nm'4  1*4569,  converted 
into  P-methylheptene  oxide,  b,  p.  127 — 128°/750  mm., 
0*855,  nj>*  1*4288,  The  conversion  of  geraniol  into 
methylheptenol  is  attributed  to  addition  of  1  mol.  of 
water  at  the  double  linking  nearest  to  the  hydroxyl 
group  and  scission  of  the  glycol : 
(JMe2:CH#CHo,CH2*CMe(0H)’GH2*CHo*0H  — > 
CMea:CH*CH2-CH2*CJIe-OH+CH3*CH2-OH,  evidence 
of  the  reducing  action  of  potassium  ethoxide  being 
afforded  (a)  by  the  formation  of  methylheptenol  in  the 
action  of  alcoholic  potassium  hydroxide  on  natural 
methylheptenone,  b.  p.  70— 71°/ 18  mm.,  and  (b)  by 
the  isolation  from  the  viscous  fraction  of  b.  p.  above 
125° /1 5  mm.,  in  the  action  of  potassium  hydroxide  on 
geraniol,  of  a  liquid  condensation  product,  b.  p.  174 — 
IS0716  mm.,  formed  from  2  mols.  of  methylheptenone 
by  elimination  of  water  (Ldser,  A.,  1898,  i,  512). 
£-Chloro-p-methyl- A^-heptene,  b.  p.  59 — 61°/15  mm., 
forms  no  Grignard  reagent,  but  ^-bromo-$-methyl-&$- 
heptene,  b.  p.  71—72714  mm.,  df  1*146,  ng  14720 
(obtained  in  60%  yield  using  phosphorus  tribromide 
in  carbon  tetrachloride),  reacts  readily  with  magnesium 
in  ether  in  presence  of  iodine.  When  ozonised  it 
affords  6%  of  formaldehyde,  16%  of  formic  acid,  and 
76%  of  acetone,  the  proportion  of  a- form  having  been 
thus  increased  to  22%,  probably  by  the  hydrogen 
bromide  produced  in  the  reaction.  The  action  of 
boiling  hydriodic  acid  on  methylheptenol  yields,  in 
addition  to  methylheptene  oxide,  a  liquid,  b.  p,  95 — 
IO576  mm.,  containing  mono-  and  di-iodo-derivatives 
which  reacts  readily  with  magnesium  in  ether.  Re¬ 
peated  treatment  of  the  fraction  of  b.  p.  115 — 125°/ 
14  mm.  with  alcoholic  potassium  hydroxide  to  destroy 
the  geraniol  afforded  a  e£-eitronellol,  b.  p.  119 — 120°/ 
20  mm.,  df  0*866,  ng  14617,  [a)g  +2*23°,  bromine 
value  109%  (cf.  A.,  1928,  654*  this  vol.,  542),  giving 
when  ozonised  6%  of  formaldehyde,  18%  of  formic 
acid,  and  80%  of  acetone,  a  result  which  indicates  that 
natural  d-citronellol  is  a  mixture  of  approximately 
20%  of  the  a-  and  80%  of  the  (3- form.  Purification 
of  d-eitrcnellol  through  the  benzoate,  b.  p.  190 — 200°, 


gave  a  citronellol,  b,  p.  118 — 119°/18  mm.,  df  0*860, 
fig  14572,  +2*3°,  bromine  value  96%,  affording 

when  ozonised  15%  of  formaldehyde,  24%  of  formic 
acid,  and  59%  of  acetone  (cf.  A.,  1928,  1113).  The 
isomerisation  is  attributed  to  the  action  of  hydrogen 
chloride  formed  from  the  benzoyl  chloride,  since  the 
original  ^-citronellol  when  heated  at  100 — 150°  for 
2  hrs.  in  presence  of  hydrogen  chloride  gives  a  product, 
b.  p.  118— 119717  mm.,  df  0*863,  <14577,  yielding 
when  ozonised  14%  of  formaldehyde,  28%  of  formic 
acid,  and  54%  of  acetone.  The  transformation  is 
regarded  as  an  exception  to  the  Seytzev-Markovnikov 
rule,  addition  of  hydrogen  chloride  at  the  double 
linking  giving  a  chloro-derivative  from  which  the  st¬ 
and  p -forms  are  regenerated  in  proportions  differ¬ 
ing  from  those  originally  existing  by  elimination  of 
hydrogen  chloride  in  both  the  directions  possible. 

R,  Brightman, 

Mechanism  of  organic  reactions.  II.  “  Non- 
existence  sl  of  a  migratory  methyl  group  in  the 
conversion  of  glyceryl  dichlorohydrin  into  mono¬ 
methyl  glyceryl  ether,  H.  Hibbert  and  M,  S. 
Whelen  (J.  Amer.  Chem.  Soc.,  1929,  51,  1943 — 
1947). — Contrary  to  the  results  of  Gilchrist  and 
Purves  (A.,  1926,  153),  methylation  of  pure  glyceryl 
cey-dichlorohydrin,  prepared  from  epichlorohydrin, 
with  silver  oxide  and  methyl  iodide  proceeds  normally 
to  the  $ -methyl  ether,  b.  p,  157—159°,  n\ )  1*4550, 
identified  by  hydrolysis  through  the  acetate  to 
p-methyl  glyceryl  ether.  Commercial  glyceryl  ay-di- 
chlorohydrin  always  gives  a  mixture  of  products. 
Glyceryl  a  ^dichlorohydrin  y -methyl  ether,  b.  p,  153— 
157°  (slight  decomp.),  fig  1*4489,  is  also  converted 
normally  through  the  diacetate  into  pure  a -methyl 
glyceryl  ether.  The  results  emphasise  the  value  of 
a-  and  p -methyl  glyceryl  ethers  for  identification 
purposes.  H,  E.  F.  Nottok. 

Elimination  of  the  nitre-group  from  tertiary 
nitr 0 -c ompounds .  I.  Derivatives  of  “  nitro- 
isobutylglycerol. ’ r  II.  Action  of  sodium  amal¬ 
gam  on  derivatives  of  11  nitroisobutylglyceroL” 
H.  Kleinreller  (Ber.,  1929,  62,  [jB],  1582—1590, 
1590 — 1597). — I.  Nitroisobutylglyeerol  (nitrotrihydr- 
oxymethylmethane)  (cf.  Schmidt  and  Wilkendorf,  A., 
1919,  i,  249)  is  converted  by  phosphorus  pentachloride 
mainly  into  ay-dich  loro  -  p -nitro  -fi-chloromethylpropane, 
m.  p.  104°,  in  which  the  halogen  atoms  are  retained 
with  remarkable  firmness.  y-Ghloro-$~mtro-$-chloro- 
methylpropan- a-ol ,  m.  p.  127°,  y- nitro-y-chloromethyl- 
trimethylene  oxide,  b.  p.  45 — 46°/9  mm.,  ay-dichloro- 
p -chlormnethyl-&a»propeney  b.  p.  62 — 64°/9  mm.,  and 
a:&y4richlor0’$-chloromethylpropa?ie,  b.  p.  77—80°/ 
9  mm.,  are  obtained  in  minor  amount  together  with,  the 
phosphate  of  wy-dichforo-$-nitro-$4iydroxyinethylprop- 
am.  With  red  phosphorus  and  bromine,  nitrotri- 
hydroxymethylmethane  yields  the  phosphate  de¬ 
scribed  above,  fxy-dibrwno-$~niiro-$-broinomelhylpr<yp' 
one ,  m.  p.  85°,  ay-dibromo- p -bromomethyLte-propene, 
b.  p.  105 — 10779  mm.,  and  aLOLy4ribromo-$-bromo- 
methylpropane,  b.  p.  133— 136°/9  mm.  Reduction  of 
trichloronitroisobutane  with  aluminium  amalgam  and 
alcohol  affords  <zy-dichloro-$4iydroxylamino-$~chloro- 
viethylpropane,  m.  p.  81°,  whereas  with  stannous 
chloride  and  alcoholic  hydrogen  chloride  a y-dichloro- 
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3 -amino- ^-ehloromethylpropane  [hydrochloride,  m.  p. 
245 — 246°  (decomp.) ;  pier  ate,  m.  p.  180°]  is  produced. 
(3- Ar itro- ay-dibenzoyloxy - p -hydrozymethylp ropane ,  m.  p. 
122 — 124°,  is  obtained  as  by-product  of  the  prepar¬ 
ation  of  the  tribenzoyl  compound.  The  action  of 
alcoholic  potassium  hydroxide  on  ay-dichloro-p-nitro- 
(3«chloromethylpropane  consumes  3*5  mols.  of  alkali 
and  gives  potassium  nitrite  and  the  compound 


i*>C(CH2-OH}-C(CH2R)<^>0  (I;  R=C1), 


°<CH" 

b.  p.  80°/12  mm.  Similarly,  nitrotrihydroxymethyl- 
methane,  its  tri-  and  di- benzoyl  derivatives  react  with 
1,  4,  and  3  mols.  of  potassium  hydroxide,  respectively, 
with  production  of  potassium  nitrite ;  the  substance, 
CgH1404  (cf.  I;  E=OH),  b.  p.  108 — 112°/9  mm.,  is 
prepared  from  the  dibenzoyl  compound.  The  phos¬ 
phoric  ester  described  above  passes  when  heated  into 

the  compound  (CH2C1)2C<^^>C(CH2C1)2,  b.  p. 

60 — 61°/9  mm.  The  action  of  thionyl  chloride  on 
mtrotrihydroxymethylmethane  affords  the  corre¬ 
sponding  sulphite,  C4H706NS,  m.  p.  104°,  and  a  second 
form,  m.  p.  180°,  of  mtrotrihydroxymethylmethane ; 
the  last-named  compound  is  also  obtained  by  means  of 
phosphorus  pentaehloride  or  sulphuryl  chloride ;  it 
slowly  passes  into  the  modification  of  lower  m.  p.,  and 
may  possibly  be  present  in  the  original  material  which 
does  not  melt  sharply.  The  benzoyl  derivative  of 
either  form  has  m.  p.  111°. 

II.  ay -Dichloro - (3 -nitro- (3  -ehloromethylpropane  and 
the  corresponding  tribromo-compound  are  indifferent 
towards  silver,  copper,  or  zinc  at  varied  temperatures 
and  yield  amorphous  products  with  sodium,  potassium, 
or  their  alloy  in  presence  of  the  customary  solvents. 
When  cautiously  heated  with  4*5%  sodium  amalgam 
in  the  absence  of  solvent,  the  triehloro -compound 
affords  ay-dichloro-  (3-ehloromethyl-  Aa-propene  (see 
above)  and  y-chloro-fi-chloromethyl-k^propene,  b.  p. 
30 — 31°/9  mm.,  converted  by  bromine  into  ay-dichloro- 
a$-dibromo- p -ch loromethylpropane,  b.  p.  140  /10  mm., 
and  y-chloro-<x $-dibromo- p -ehloromethylpropane ,  b.  p. 
115°/10  mm.,  respectively,  and  by  chlorine  into  aagy- 
tetraehloro-$ -ehloromethylpropane,  b.  p.  99 — 101°/ 
12  mm.,  and  a  fiy-trichloro- p  -  ehloromethylpropane,  b.  p. 
87°/9  mm.,  respectively ;  either  compound  is  hydrogen¬ 
ated  in  the  presence  of  spongy  platinum  to  y-chloro- 
P  -  ehloromethylpropane ,  b.  p.  45°/10  mm.  y-Chloro- 
P-nitro-P-chloromethylpropan-a-ol  with  sodium  amal¬ 
gam  affords  y-chloromethylenetrimethylene  oxide , 

CHCKC<ch2>0j  b*  P*  63 — 66°/760 


mm., 


and 


y-methylenetrimethylene  oxide,  b.  p.  35 — 40°/760  mm., 
obtained  also  from  y-nitro-y-chloromethyltrimethylene 
oxide .  ay -Dibromo  -  p  -  nitro  -  (3  -  bromomethylmethane 
affords  $z-dibromomethyl~ M'-hexadiene,  b.  p.  140 — 
143° /9  mm.  (slight  decomp.),  in  addition  to  ay-di- 
bromo-p-bromomethyl-Aa-propene  (see  above)  and 
y-bromo-fi-bromomethyl-M-propene,  b.p.70 — 72°/9  mm. 
These  compounds  are  converted  by  bromine  in  chloro¬ 
form  into  0L$zZ4etrabro7M-$z-dibromomethylhexane,m .p. 
115°,  oLx$y4etrabromo-$-bromomethylpropane,  b.  p. 
185 — 190°/9  mm.  (slight  decomp.),  and  a$y4ribromo- 
fi-brornomethylpropane,  b.  p.  143 — 145°/9  mm.  $-Nitro- 
v.$y4ribenzoyloocymethylmethane  and  sodium  amalgam 
give  $z-diberizoyloxiymethyl-&*€-hexadiene,  b.  p.  220°/9 


mm.,  and  y-benzoyloxy-$-7nethyl-&a-propene,  b.  p. 
120°/50  mm. ;  a  p  e£ -tetrabromo- fiz-dibe nzoyloxymethyl- 
hexane  is  described.  Nitrobenzene  reacts  violently 
with  sodium  amalgam,  giving  azobenzene  in  good 
yield.  With  the  aliphatic  compounds,  the  alkali 
metal  appears  to  remove  an  atom  of  oxygen  from  the 
nitro-group,  leaving  a  nitroso-compound  which  decom¬ 
poses  into  nitric  oxide  and  a  radical  from  which  the 
ultimate  products  are  derived  by  re-distribution  of 
valencies.  H.  Wren. 

Syntheses  of  bromomethanedisulphonic  acid. 
H.  J.  Backer  (Bee.  trav.  ehim.,  1929,  48,  616 — 621). 
-^Potassium  formylbromomethanedisulphonate  (this 
vol.,  792)  when  treated  with  cold  concentrated  potass¬ 
ium  hydroxide  furnishes  an  86%  yield  of  potassium 
bromomethanedisulphonate  (cf.  Rathke,  A.,  1872, 
388 ;  Kohler,  ibid.,  1899,  i,  488),  which  can  be  purified 
by  precipitating  the  aqueous  solution  with  alcohol ; 
crystallisation  from  water  affords  the  dihydrate . 
Barium  hydroxide  may  be  used  in  the  above  prepar¬ 
ation,  which  is  the  best  method.  Bromomethane¬ 
disulphonic  acid  may  also  be  obtained  by  the  follow¬ 
ing  methods  :  (1)  direct  bromination  of  methane- 

disulphonic  acid  at  250°  for  5  hrs, ;  (2)  addition  of  the 
monohydrate  of  potassium  diazomethanedisulphonate 
(cf.  Pechmann  and  Manck,  A.,  1896,  i,  14)  to  con¬ 
centrated  hydrobromic  acid  at  0° ;  (3)  double  decom¬ 
position  of  potassium  dibromomethanesulphonate 
(cf.  A.,  1927,  39)  with  aqueous  potassium  sulphite  at 
130°  (yield  20%).  The  following  salts  are  described 
and  their  solubilities  tabulated :  strychnine  (tri¬ 
hydrate  losing  3H20  at  105°,  or  by  boiling  with  alcohol) ; 
sodium  (dihydrate,  crystallographic  data) ;  thallous 
(crystallographic  data) ;  barium  (hydrate  +4  or  4JH20, 
lost  at  100°  in  a  vacuum).  The  free  acid  may  be 
obtained  by  decomposing  the  barium  salt  with  dilute 
sulphuric  acid  or  by  treating  the  strychnine  salt  with 
barium  hydroxide ;  the  use  of  the  latter  salt  for 
purification  is  recommended.  The  acid  (dihydrate, 
m.  p.  125 — 126°)  and  its  salts  are  considerably  more 
soluble  in  water  than  methanesulphonic  acid  and  its 
derivatives.  C.  W.  Shoppee. 

Action  of  acetic  anhydride  on  carboxylic  acids, 
A.  W,  van  der  Haar  (Bee.  trav.  ehim.,  1929,  48, 
507—611). — Consequent  on  the  results  of  Caudri  (this 
vol.,  655),  the  author  withdraws  his  former  views  on 
the  constitution  of  the  anhydrides  (I)  and  (II)  of 
sugar-beet  sapogenin  (A.,  1928,  68)  and  ursolic  acid 
(ibid.,  644).  The  compounds  are  the  mixed 
anhydrides  derived  from  the  above  acids  and  acetic 
acid ;  I  melts  at  215°,  with  conversion  into  sugar-beet 
sapogenin  anhydride,  m.  p.  315°,  which  is  largely  con¬ 
verted  by  0*liV-alcoholic  potassium  ethoxide  into 
potassium  diacetylursolate,  and  ethyl  acetate ;  II  melts 
at  200 — 201°,  with  conversion  into  diacetylursolic 
anhydride,  m.  p.  320—322°,  and  its  mol.  wt.,  deter¬ 
mined  cryoscopieally  in  benzene,  agrees  with  the 
revised  structure.  Caudri’s  results  on  the  titration  of 
acetylopianic  acid  with  alcoholic  sodium  ethoxide, 
leading  to  the  production  of  ethyl  acetate  in  almost 
theoretical  yield  (loc.  cit.),  are  confirmed. 

The  action  of  acetic  anhydride  on  aldehyde-  and 
keto-acids  is  considered  ;  the  formation  with  phenyl- 
hydrazine  of  a  compound,  m.  p.  173°  (containing  10*07, 
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10*10%N),  from  opianic  acid,  but  not  from  acetyl- 
opianic  acid,  in  acetic  acid  solution  is  reported  and 
discussed.  C,  W.  Shopper. 

Anodic  formation  of  the  triacetates  of  nickel 
and  cobalt  and  Kolbe's  reaction.  C.  Sohall  and 
C.  Tiiieme-Wiebtmarckter. — See  this  voL,  892. 

Velocity  of  esterification  of  fatty  acids  with 
ethylene  glycol  and  hydrochloric  acid.  A.  Kailan 
and  A.  Schachner. — See  this  voL,  888. 

Esters  of  *a~dimethylbutyric  acid.  B.  B. 
Corson,  J,  S.  Thomas,  and  I).  3),  Wattgh  (J.  Amer* 
Chem.  Soc.,  1929,  51,  1950 — 1951). — aoc-Dimethyl- 
butyric  acid,  formed  together  with  tert,-a>myl  alcohol 
and  a  by-product,  b.  p.  164 — 167*5°,  1*4335,  from 
magnesium  tert.-&myl  chloride  and  carbon  dioxide, 
gives  the  following  esters  [b.  p.  °/746  mm.  (corr.),  df, 
and  n%  being  given  for  each] :  methyl,  125 — 125*5°, 
0-8943,  1-3991 ;  ethyl,  1.41-8—142*2°,  0-8601,  1-3989 
(of.  Bouveault,  A.,  1904,  i,  642);  n -propyl,  164 — 
164-4°,  0-8575,  1-4040;  n-butyl,  184—184-7°,  0-8566, 
1-4098 ;  n-amylj  202*5— 203-5°,  0*8544,  1-4140 ;  and 
iso  amyl  192-5—196-5°,  0-8533,  1*4128. 

H.  E.  F.  Notton. 

Action  of  per-acids  on  certain  unsaturated 
organic  substances  and  of  benzoyl  peroxide  on 
a  mixture  of  paraffins.  J.  Boeseken,  W.  C. 
Smit,  and  Gastee  [with  M.  Slooff]  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1929,  32,  377— 383) —By  the 
action  of  perbenzoic  or  peracetic  acid  on  methyl 
linoleate  the  ester  of  a  dioxidostearic  acid,  m.  p.  31°,  is 
produced ;  hydrolysis  at  a  low  temperature  yields  the 
free  acid,  m.  p.  79°.  Hydrolysis  of  the  triatomic 
ethylene  oxide  ring  in  this  substance  with  dilute 
sulphuric  acid  at  80°  or  with  80%  sulphuric  acid  at 
0°  yields  two  isomeric  tetrahydroxystearic  acids,  m.  p. 
95°  and  148°,  respectively.  Two  other  dioxidostearie 
acids,  of  m.  p.  89°  and  75°,  have  been  prepared,  in 
which,  owing  to  sterie  hindrance,  the  ethylene  oxide 
rings  are  not  hydrolysable  by  acid.  Treatment  of 
rieinelaidie  acid  with  perbenzoic  acid  yields  two  oxido- 
elaidic  acids,  m.  p.  64°  and  59°,  [a]11  -17*2°  and  3-4°, 
respectively;  on  hydrolysis,  two  trihydroxystearic 
acids,  m,  p.  137°  and  112°,  are  formed.  The  velocity 
coefficients  of  the  oxidation  by  peracetic  acid  of  oleic, 
elaidio,  rieinoleic,  and  rieinelaidie  acids,  at  18°,  are 
0-036,  0-023,  0-026,  and  0*016,  respectively.  Deter¬ 
mination  of  this  velocity  thus  serves  to  differentiate 
between  the  oleic  and  elaidic  types.  Acids  con¬ 
taining  a  triple  linking,  e.g.,  stearolic,  are  oxidised  very 
slowly  by  peracetic  acid :  the  primary  product  is 
probably  a  diketonic  acid  which  then  undergoes 
rupture  at  the  ketonio  carbon  atoms.  The  group 
CMe-O  is  attacked  with  about  the  same  velocity  as  is 
stearolic  acid,  but  the  CH*C*  group  is  scarcely  affected. 
Tertiary  alcohols  may  be  synthesised  directly  from 
certain  paraffins  by  treatment  with  benzoyl  peroxide 
and  hydrolysis  of  the  benzoyl  ester  which  is  formed 
together  with  a  largo  quantity  of  secondary  products. 

H.  F.  Gillbe. 

Preparation  of  d-gluconie  and  galactonic 
acids.  M.  Honig  and  W.  Ruzicka  (Her.,  1929, 
62,  [B],  1434—1436 ;  ci  Kiliani,  this  voL,  541). — 
Dextrose  or  galactose  in  1%  aqueous  solution  is 
mixed  with  sufficient  O-lAM^leaching  powder  solution 


to  supply  one  equivalent  of  oxygen  and  rather  more 
than  sufficient  milk  of  lime  to  maintain  alkalinity. 
The  liquid  is  kept  well  stirred  and  exposed  to  the  light 
of  a  quartz  lamp  until  a  test  portion  does  not  colour 
starch  iodide  paper.  The  heated  mixture  is  then 
saturated  with  carbon  dioxide,  filtered,  and  the 
filtrate  concentrated  in  a  vacuum  to  a  syrup,  whioh 
is  poured  into  alcohol.  The  precipitated  calcium 
gluconate  or  galactonate  is  purified  by  repeated 
treatment  with  water  and  alcohol.  Starch  syrup  may 
also  be  used  in  the  preparation  of  gluconic  acid.  An 
alternative  process  using  barium  hypobromite  and 
hydroxide  is  also  described,  the  acids  being  isolated  as 
the  calcium  salts.  H.  Ween. 

Preparation  of  d-glycuronic  acid  from  gum 
arabic.  F.  Weinmann  (Ber.,  1929,  62,  [I?],  1637— 
1639). — Kordofan  gum  arabic  is  heated  with  2% 
hydrochloric  acid  at  100°  until  the  specific  rotation  of 
the  solution  does  not  further  change  and  the  filtered 
solution  is  treated  with  alcohol,  thereby  precipitating 
the  gum  acids,  which  are  boiled  with  A-sulphurie  acid 
until  the  optical  activity  of  the  solution  becomes 
constant.  The  solution  is  neutralised  with  barium 
hydroxide  and  finally  barium  carbonate,  and  filtered ; 
the  filtrate  is  boiled  with  a  further  small  amount  of 
barium  carbonate,  after  which  it  is  concentrated  and 
the  barium  d-glycuronate  is  precipitated  with  alcohol. 
About  50  g.  of  acid  are  obtained  from  1  kg.  of  gum. 

H.  Wren. 

Alginie  acid  from  Macrocysiis  j pyrifera.  W.  L, 
Nelson  and  L.  H.  Cretoher  (J.  Amer.  Chem,  Soc., 
1929,  51,  1914— 1922),— Mannitol  (4—5%)  and 
alginie  acid  (15%)  (sodium  salt,  [oc]if  —133°)  were 
isolated  from  the  alga.  The  latter  has  an  equivalent 
of  179  towards  alkali  and,  when  boiled  with  hydro¬ 
chloric  acid,  evolves  carbon  dioxide  (1  moL/equiv.). 
It  is  a  polyuronic  acid,  (05H704*C02H)«,  with  no  free 
aldehyde  groups.  It  is  partly  deearboxylated  by 
boiling  with  water  or  dilute  sulphuric  acid  or  by  heat¬ 
ing  at  100°  and  is  hydrolysed  by  cold  80%  sulphuric 
acid  to  a  new  polyuronic  acid  and  a  syrupy  aMehy do- 
acid  {barium  and  cinchonine,  m.  p.  152°  with  efferv¬ 
escence,  [et]U  +113-6°,  salts),  isomeric  with  glyeuromc 
acid.  This  is  oxidised  by  bromine  water  to  a  gummy 
product  from  which  d-mannosaecharidiamide  and 
diphenylhydrazide  were  prepared.  The  presence  of 
d-mannuronic  acid  residues  in  alginie  acid  is  inferred 
(cf.  Hoagland  and  Lieb,  A.,  1916,  i,  195;  Atsuki  and 
Tomoda,  A.,  1926,  1280;  Schmidt  and  Vocke,  A,, 
1926,  939),  H,  E.  F,  Nottqn, 

Folyoxymethylenes,  a  model  of  cellulose.  H. 
Statjdingee  (Oesterr.  Chem.-Ztg,,  1929,  32,  98— 
99). — A  lecture,  H,  Ween. 

Hexahydrofamesal  and  norhexahydrofarnesaL 
J.  von  Braun  and  E,  Anton  (Ber.,  1929,  62,  [B], 
1489 — 1491 ;  cf.  this  voL,  296). — Hexahydrofamesyl 
bromide  slowly  combines  with  trimethylamine  in 
benzene  at  100°,  giving  the  very  hygroscopic  quatern¬ 
ary  bromide,  which  is  decomposed  by  successive  treat¬ 
ment  with  silver  oxide  and  distillation  with  potassium 
hydroxide  into  hexahydrofarnesyldiniethykimine,  b.  p, 
155 — !57°/10  mm.,  and  yyi%4rimeikyl-Aa*dodecmet  b.  p. 
117— 120°/12  mm.,  df  0*7797,  nl%  1-4398,  converted  by 
ozonolysis  into  0Lzi4rimethylu?idecaldehyde,  b.  p.  133’ — 
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135?/9  mm.,  df  0-8452,  nf  1*4440,  the  density  of  which 
increases  on  preservation  { semicarbaxone ,  m.  p.  235 — 
237°).  Hezahydrofarnesal ,  b.  p.  145 — 147°/11  mm. 
{ semicarbazone ,  in.  p.  248—250°),  is  prepared  by  oxid¬ 
ation  of  hexahydrof arnesol .  The  pleasant  odour  of 
the  new  aldehydes  confirms  the  conclusion  (loc.  cit.) 
that  the  structure  CHMe2*R*CHMe*CHO  is  particular¬ 
ly  favourable  to  the  strength  an$  quality  of  odour. 

v  H.  Ween. 

Influence  of  active  carbon  and  of  zinc  on  the 
formation  of  complex  aldehydes  and  of  sugars 
from  solutions  of  potassium  hydrogen  carbon¬ 
ate  under  the  action  of  ultra-violet  rays.  6. 
Mazzadroli  and  T.  Babes. — See  this  vol.,  894. 

Associating  lactolides.  Transformations  of 
aldols.  M.  Bergmann,  A.  Miekeley,  and  E.  von 
Lippmann  (Ber.,  1929,  62,  [B],  1467—1474;  cf.  A., 
1924,  i,  1042). — p-Hydroxypropaldehyde  is  trans¬ 
formed  by  acetic  anhydride  and  pyridine  at  the 
ordinary  temperature  into  the  corresponding  lactol 

acdale  CH3<^^>CH-OAc  or 

q^CH3*C1  I  * '  Cil  ( 0  Ack  q  Tk  D  122 _ 

0<;€H(OAobCH,^H1->0'  b'  p‘ 

if  1*1795,  rif  14490,  monomeric  at  180°  but  dimeric 
in  freezing  glacial  acetic  acid.  It  is  converted  by 
hydrogen  in  presence  of  spongy  palladium  and  glacial 
acetic  acid  into  2-$-acetoxyethyl-l  :  3 -dioxan, 

OAc-CH2-CH2-CH<q'.^>CH2)  b.  p.  115—118°/ 

12  mm.,  if  1-0998,  nf}  1-4415,  dimeric  as  vapour  at 
180°,  unimolecular  in  glacial  acetic  acid.  When 
hydrolysed  by  Z^-sodium  hydroxide,  the  aeetoxy- 
compound  affords  2 -$-hydroxy  ethyl-1  :  3 -dioxan,  b.  p. 
102—103°/10  mm.,  df  1-1057,  nf  1*4566,  which  does 
not  react  with  phenylhydrazine  or  reduce  Fehling’s 
solution,  whereas  acids  convert  it  into  trimethylene 
glycol  and  acraldehyde.  Treatment  of  2-P-hydroxy- 
efchyl-1  :  3-dioxan  with  silver  oxide  and  methyl  iodide 
gives  2-$-methoxy  ethyl- 1  :  3-dioxan,  b.  p.  70 — 72°/ 
9  mm.,  n$  T4334,  hydrolysed  to  methyl  alcohol,  tri¬ 
methylene  glycol,  and  acraldehyde  under  conditions 
which  do  not  effect  the  hydrolysis  of  trimethylene 
glycol  monomethyl  ether,  b.  p.  153°/768  mm.,  rif  14126. 
2- p-Hydroxyethyl - 1  :  3-dioxan  is  prepared  synthetic¬ 
ally.  by  the  action  of  sodium  hydroxide  on  2-$-chloro- 
ethyl-l  :  3-dioxan,  b.  p.  74—7579  mm.,  nf>  14542, 
obtained  by  the  action  of  hydrogen  chloride  on 
acraldehyde  and  trimethylene  glycol. 

AcetylcycZoaldol  (loc.  cit.)  is  converted  similarly  by 
hydrogen  into  4:-methyl-2-Q-acetoxy-n-propyl-l  :  3-di- 

nan,  OAe:Cmie-CH2-CH<%>C3H5Me,  b.  p.  114— 

116°/15  mm.,  n$  T4347,  dimeric  as  vapour,  also 
obtained  when  the  monomeric  acetylcyctoaldol  is 
passed  with  hydrogen  at  200°/22  mm.  over  palladised 
asbestos.  It  is  hydrolysed  by  alkali  hydroxide  to 
i-methyl-2-$-hydroxypropyl-l  :  3-dioxan,  b.  p.  1007 
15  mm.,  and  by  acids  to  crotonaldchyde  and  butane- 
ay-diol,  b.  p.  108— 109°/12  mm.,  n'P  14418. 

H.  Ween. 

Stereoisomerism  of  oximes.  T.  P.  Raikowa 
(Ber.,  1929,  62,  [B],  1626— 1637) —The  observation 
that  those  unsymmetrical  oximes  which  form  an 


exception  to  the  Hantzsch- Werner  theory  are  capable 
of  adding  hydrogen  cyanide  directly,  whereas  those 
which  harmonise  with  the  theory  do  not  possess  this 
ability,  shows  that  addition  does  not  occur,  as  pre¬ 
viously  assumed,  at  the  double  linking  between  the 
C  and  N  atoms,  but  at  some  other  portion  of  the 
oxime  molecule.  A  second  double  linking  can  be 
produced  in  suitable  cases  by  desmotropic  change ; 
R-CCCHgjrN-OH — ^  R-C(:CH2)‘NH-OH,  thus  yield¬ 
ing  ^-oximes  which  may  be  produced  directly  by  the 
oximation  of  the  enolic  forms  of  aldehydes  and 
ketones.  The  essential  condition  for  the  formation 
of  a  0- oxime  is  the  presence  in  one  at  least  of  the  hydro¬ 
carbon  residues  of  a  mobile  hydrogen  atom  which  can 
wander  to  the  nitrogen  atom.  This  condition  is 
fulfilled  by  all  the  oximes  of  aldehydes  and  ketones  in 
which  one  valency  of  the  oximino-group  is  attached 
directly  to  a  methyl  or  methylene  residue ;  a  methene 
group  appears  incapable  of  allowing  desmotropic 
change.  The  transformation  of  the  oximino-  to  the 
hydroxylamino -group  causes  free  movement  in  the 
nitrogen  atom,  and  the  oxime  consequently  loses  its 
ability  to  exist  in  stereoisomeric  modifications  accord¬ 
ing  to  Hantzsch  and  Werner. 

The  0- oximes,  “C(ICI),NH*OH,  are  closely  related 
to  the  hydroxamie  acids  “C(!OI)*NH*OH,  with  which 
they  share  the  ability  to  give  intense  red  colorations 
with  ferric  chloride.  Examination  of  a  large  series  of 
oximes  shows  that  only  those  members  which  are 
e  onstitutionally  capable  of  desmotropic  change  give  a 
colour  with  the  reagent,  whereas  those  in  which  such 
change  is  impossible  do  not  react.  The  behaviour  of 
an  oxime  towards  ferric  chloride  is  therefore  a  ready 
criterion  of  its  behaviour  towards  hydrogen  cyanide 
and  the  Hantzsch-Werner  theory.  The  oximes  are 
tested  in  alcoholic  solution  or,  if  not  preformed,  it  is 
usually  sufficient  to  boil  the  carbonyl  compound  in 
alcoholic  solution  with  hydroxylamine  hydrochloride 
and  to  test  the  cold  solution.  cycZoPentanone,  cyclo¬ 
hexanone,  menthone,  carvone,  pulegone,  and  camphor 
in  which  the  methylene  group  is  present  in  the  ring 
pass  into  desmotropic  0- oximes  hke  the  purely  ali¬ 
phatic  compounds.  Caution  is  required  in  applying 
the  test  to  certain  aldoximes  on  account  of  their  ready 
oxidisability  to  hydroximic  or  hydroxamie  acids. 
The  group  •C(*NH,)IN*OH  does  not  appear  capable  of 
desmotropic  change  to  *C(IN*)-NH*OH,  whereas  the 
transition  R*C(NH2)IN-OH  R*C(*NH)*NH-OH  is 

possible.  H.  Ween, 

Dioximes.  LXL  G.  B.  Semebia  and  B.  Somig- 
iaano  (Gazzetta,  1929,  59,  258 — 265)— The  rate  of 
formation  of  methylglyoxime  from  oximinoaeetone 
and  hydroxylamine  at  different  acidities  has  been 
studied  (cf.  Olander,  A.,  1927, 1036).  Hydroxylamine 
is  determined  by  adding  iodine  and  determining  the 
excess,  making  a  correction  for  the  reaction  between 
iodine  and  oximinoaeetone,  and  the  results  are  plotted 
in  the  form  of  curves  for  13  different  pa  values,  from 
T2  to  12.  The  velocity  of  reaction  increases  rapidly 
as  the  pR  increases.  E.  W.  Wignall. 

Hydrolysis  oi  acetylated  sugars  and  similar 
substances.  G.  ZemplEn  and  E.  Pacsu  (Ber. 
1929,  62,  [J5],  1613 — 1614).— Acetyl  compounds  of 
sugars  which  do  not  possess  reducing  groups  after 
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hydrolysis  can  be  hydrolysed  in  methyl- alcoholic 
solution  on  the  water- bath  with  minimal  amounts  of 
sodium  methoxide.  The  instances  described  include 
mannitol  from  the  hexa-acetate,  p-glucosan  from  the 
triacetate,  sucrose  from  the  octa- acetate,  thioiso- 
trehalose  from  the  octa-acetate,  salicin  from  its 
penta-acetate,  and  a-methylmannoside  from  the 
tetra-acetate.  The  acetates  of  reducing  sugars  are 
similarly  hydrolysed,  but  the  solutions  become 
yellowish  -brown ,  so  that  it  is  preferable  to  use  the  cold 
chloroform  process.  H.  Wren. 

Ultra-violet  light,  insulin,  and  amino-acid 
catalysis  [in  the  oxidation  of  sugars].  J.  M.  Ort. 
— See  this  vol.,  889. 

Decomposition  of  sugars  and  glucosamines  in 
a  dilute  alkali  solution.  R.  Mas  in  (Osaka  J.  Med., 

1928,  27,  1437— 1446).— The  quantity  of  methyl- 
glucose  produced  by  distillation  of  a  slightly  alkaline 
solution  decreases  in  the  order  :  lsevulose,  dextrose, 
glucosamine,  the  residue  being  lactic  acid.  A  phos¬ 
phate  buffer  retards  the  decomposition  of  dextrose. 

Chemical  Ab  stracts  . 

Behaviour  of  dextrose  when  heated  in  alkaline 
solution.  F.  Fischler,  K.  Taufel,  and  S.  W. 
Souei  (Biochem.  Z.,  1929,  208,  191— 211).— The 
effect  of  temperature,  time  of  heating,  and  concentra¬ 
tion  on  the  acids  produced  by  the  action  of  alkali 
hydroxide  on  dextrose  was  studied.  Rise  of  temper¬ 
ature  up  to  140—150°  increases  the  amount  of  acid 
formed;  above  this  the  amount  decreases.  Using 
dilute  alkali  (0*1  N)  the  yield  of  acid  increases  with  time 
of  reaction  at  98*5°  and  at  140° ;  in  the  latter  case  it 
reaches  a  constant  value  after  4  hrs.  With  lOiV- 
potassium  hydroxide  the  constant  value  is  reached  in 
|  hr.  With  increase  in  the  amount  of  alkali  there  is  a 
rapid  increase  in  the  amount  of  acid,  followed  by  a  slow 
decrease.  In  very  concentrated  solution  there  is  no 
caramelisation.  The  lowest  sugar  concentrations  give 
the  highest  percentage  of  acid. 

The  acids  formed  were  qualitatively  investigated ; 
indications  of  carbon  dioxide,  acetic,  lactic,  and 
glycollic  acids  were  obtained  using  both  1-2A7-  and 
KW-alkali,  and  at  the  lower  concentrations  formic  and 
oxalic  acids  in  addition.  Using  1*2 N- alkali,  distill¬ 
ation  of  the  acidified  product  yielded  7-2%,  steam 
distillation  10-1%,  ether  extraction  49*7%  of  the  total 
acid  and  29*5%,  35-1%,  and  8-9%,  respectively,  with 
lOA-alkali.  J.  H.  Birkenshaw. 

Mechanism  of  tautomeric  interchange  and  the 
effect  of  structure  on  mobility  and  equilibrium. 
IV.  Mechanism  of  acid  catalysis  in  the  mutarot- 
ation  of  nitrogen  derivatives  of  tetra-acetyl- 
glucose.  J.  W.  Baker. — See  this  vol,  889. 

y-Acetyl-aj3-isopropylideneglucose  and  its  re¬ 
arrangement  into  ^-acetyl-ap-isopropylidene- 
glucose.  K.  Josefhson  (Svensk  Kem.  Tidskr., 

1929,  41,  99 — 106). — Prolonged  treatment  of  y-acetyl- 
dusopropylideneglucose  (I)  with  slightly  diluted  acetic 
acid  and  subsequent  removal  of  volatile  products  at 
30 — 35° /vac.  affords  y-ct'Cetyl-ctfi-isopropylideneglucose 
(II),  m.  p.  125—126°  (corr.),  [a]Sgvellow— 20*1°  in 
water.  Treatment  of  II  with  acetone  and  anhydrous 
copper  sulphate  at  the  ordinary  temperature  regener¬ 
ates  I.  The  rotation  of  an  aqueous  solution  of  II 


shows  no  change  after  16  hrs.,  but  when  a  drop  of 
dilute  ammonia  is  added,  isomerisation  into  £-acetyl- 
a(3-t«sopropylideneglucose,  m.  p.  144 — 146°  (cf. 
Fischer  and  Noth,  A.,  1918,  i,  225),  is  complete  after 
5  min.  Whilst  II  is  stable  in  acetic  acid  solution 
rearrangement  does  take  place  in  a  slightly  acid 
medium,  and  the  velocity  of  the  change  has  been 
measured  polarimetrffcally  at  pu  5*81,  6*75,  and  7*1. 
The  velocity  is  approximately  proportional  to  the 
concentration  of  hydroxyl  ions,  and  is  of  the  same 
order  as  that  of  mutarotation  of  a  reducing  sugar. 
Rapid  isomerisation  occurs  at  about  pR  9.  The 
conversion  of  Robison’s  hexosemonophosphate  into 
zymophosphate  is  considered  to  involve  a  similar 
rearrangement.  H.  Burton. 

Crystalline  tetra-acetyl-a-glucose .  H.  H. 
Schlubach  and  I.  Wolf  [with  P.  Stabler]  (Ber., 
1929,  62,  [J5],  1507 — 1509). — The  action  of  silver 
carbonate  on  p'-acetoehloroglucose  in  moist  ether 
proceeds  so  slowly  that  isomerisation  of  the  product  to 
the  equilibrium  mixture  of  tetra-acetyl-a-  and  -p-gluc- 
ose  occurs.  Reaction  occurs  much  more  rapidly  in 
highly  purified  acetone  to  which  water  has  been  added 
in  definite  amount  and  leads  to  the  isolation  of 
2:3:4:  04etra-acetyUa-glucose,  m.  p.  107* — 108°,  [a]30 
+  138*9°  in  chloroform,  [a]f?  +139*4°  to  +83*1°  in 
alcohol  within  14  days  or  immediately  on  addition  of 
ammonia.  H.  Wren. 

Displacement  of  the  equilibrium  between 
normal  and  y-galactose  in  solution.  H.  H. 
Schlubach  and  V.  Prochownick  (Ber.,  1929,  62, 
[5],  1502 — 1507). — The  observation  of  Riiber  and 
Minsaas  (A.,  1926,  1228)  that  y-galactose  is  formed 
from  the  two  normal  forms  of  galactose  with  absorp¬ 
tion  of  heat  indicates  the  probable  displacement  of 
the  equilibrium  in  favour  of  the  y-form  as  the  tem¬ 
perature  is  raised.  This  is  indicated  by  observation 
of  the  variation  of  the  specific  rotation  of  the  equili¬ 
brium  mixture  in  pyridine  with  varying  temperature 
and  confirmed  by  treatment  of  such  mixtures  with 
acetic  anhydride  and  preparation  of  the  (3 -variety  of 
penta-acetyl-y-galactose.  In  boiling  pyridine  the 
p-form  of  y-galactose  appears  to  be  present  in  23*4% 
proportion.  H.  Wren. 

Triphenylmethyl  ether  of  mannose.  New 
tetra-acetylmannose.  B.  Helferich  and  J.  F. 
Leete  (Ber.,  1929,  62,  [. B ],  1549 — 1554).— d -Mannose 
is  converted  by  triphenylmethyl  chloride  at  the 
atmospheric  temperature  into  $-d-mannose  6 4ri- 
phenylmethyl  ether,  m.  p.  160 — 170°  after  softening  at 
140°,  [a]$  —2*0°  in  chloroform,  [a ]g  -3*7°  to  20*4° 
in  pyridine.  Treatment  of  the  crude  product  with 
acetic  anhydride  affords  $4etra-aeetyl-d-mannose  64ri~ 
phenylmethyl  ether,  m.  p.  204 — 206°  (corr.),  [a]23  ““2*6"' 
in  chloroform,  and  <x4etm-acetyl - d-mamiose  %4riphenyl~ 
methyl  ether,  m.  p.  130-5 — 131-5°  (corr.),  [a]23  —73-4° 
in  chloroform  (possibly  accompanied  by  a  second, 
isomorphous  form,  m.  p.  123 — 124°),  separated  from 
one  another  by  crystallisation  from  alcohol.  Either 
form  is  hydrolysed  to  d- mannose  6-triphenylmethyl 
ether  described  above.  Hydrogen  bromide  in  glacial 
acetic  acid  transforms  the  (3-tetra-acetate  into 
1:2:3: 4:4etra-a€etyl-$-d-mannose,  m.  p.  135*5 — 
136-5°  (corr.),  [a]20  —22*5°  in  chloroform  ;  in  aqueous 
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solution  in  ordinary  glass  tubes  mutarotation  is 
observed,  ascribed,  at  least  in  part,  to  migration  of 
acyl  groups  catalysed  by  alkali.  Further  acetylation 
gives  p-penta-acetyl-+ mannose,  m.  p.  116°,  [a]^ 
—24*1°  in  chloroform.  The  assignation  of  the  tri- 
phenylmethyl  group  to  the  position  6  is  based  on  the 
conversion  of  the  tetra-acetylmannose  by  phosphoryl 
chloride  in  pyridine  into  tetra-acetyl-$-d-mannose-iS- 
chlorohydrin ,  m.  p.  142 — 143°,  [a]1,;  —7*6°  in  chloro¬ 
form,  the  chlorine  atom  of  which  reacts  very  sluggishly, 
whereas  in  Freudenberg’s  ditsopropylidenemannose-l- 
chlorohydrin  it  is  highly  reactive.  Similarly,  with 
thionyl  chloride  ditelra-aceiyL$-d-manno$e  ft-sulphite, 
m.  p.  173 — 175°  (eorr.),  [a]g  —33*1°  in  chloroform,  is 
obtained.  H.  Wren. 

Model  experiments  based  on  the  theory  of 
alcoholic  fermentation.  1.  Degradation  of  di- 
isopropylidenefructose  sulphate.  H.  Ohle  and 
J.  Neuscheller  (Ber.,  1929,  62,  [£],  1651 — 1658).”“ 
It  is  assumed  that  in  the  initial  stage  of  alcoholic 
fermentation  the  sugar  or  its  phosphate  must  undergo 
dehydrogenation  to  yield  reactive  compounds  which 
suffer  fission  between  the  y~  and  8- carbon  atoms  and 
that  therefore  oxidation  products  of  dextrose  or 
Isevulose  must  exist  which,  under  very  mild  conditions, 
decompose  into  threc-earbon  or  simpler  products. 
With  ditsopropylideneglucose  or  a~ d isopropyl idene- 
fruetose  it  does  not  appear  possible  to  limit  the  action 
to  the  oxidation  of  the  sec.-earbinol  group  3  to  the  keto- 
group,  whereas  p  -  dffsopropylidenefr  uc  tose  gives 
2-ketodiisopropyl idenegluconic  acid.  Potassium  p -di- 
iso propylidenejructose  sulphate  hemihydrate,  incipient 
decomp,  about  210°,  [oc]$  —21*91°  (also  anhydrous ; 
corresponding  sodium  salt,  incipient  decomp,  about 
200°,  [a]  —22*53°),  is  oxidised  by  potassium  per¬ 

manganate  at  100°  without  marked  production  of 
sulphate  ions  if  the  oxygen  used  does  not  exceed 
2  atoms,  but  much  material  remains  unchanged.  With 
increasing  amounts  of  oxygen  reaction  occurs  with 
formation  of  a  dextrorotatory  intermediate,  the 
production  of  which  is  at  a  maximum  with  6  atoms  of 
oxygen.  Under  these  conditions  about  15%  of  the 
material  is  oxidised  to  carbon  dioxide  and  sulphuric 
acid,  15%  remains  unchanged,  about  one  third  is 
converted  into  4  mols.  of  carbon  dioxide  and  1  mol.  of 
the  compound,  C02K*CH2*0*S03K,  which  darkens  at 
250°  but  does  not  melt  below  300°  (prepared  also 
from  gly collie  and  chlorosulphonic  acids  in  pyridine), 
whereas  the  remainder  affords  the  dextrorotatory  tri- 

j potassium  salt  CMe2 ,<^ q Hydro¬ 
lysis  of  the  last-named  salt  with  N- hydrochloric  acid 
at  100°  yields  acetone,  sulphuric  acid,  methylglyoxal, 
glyeollic  acid,  and  carbon  dioxide,  the  yield  of  methyl - 
glyoxal,  isolated  as  the  disemiearhazonc,  being  75 — 
80%.  If  hydrolysis  is  effected  at  about  35°  and  inter¬ 
rupted  as  soon  as  the  solution  is  optically  inactive,  the 
yield  is  only  about  30%.  It  appears  therefore  that 
the  salt  first  loses  the  z^opropylidene  group  and  yields 
the  sulphuric  ester  of  dihydroxyaeetone,  which  sub¬ 
sequently  gives  methylglyoxal  and  sulphuric  acid. 

H.  Wren. 

Thio-sugars  and  their  derivatives.  XIV, 
a-Glucothiose  [a-thioglueose].  W.  Schneider 


and  H.  Leonhardt  (Ber.,  1929,  62,  [B],  1384 — 1389; 
cf.  A.,  1928,  872). — The  sodium  compound  of  P-thio- 
glucose  is  preserved  in  aqueous  acidic  solution  until 
mutarotation  is  complete  and  the  dried  product  of  the 
reaction  is  treated  with  acetic  anhydride  and  pyridine 
at  0°,  thus  yielding  a  mixture  of  a-  and  p-thioglucose 
penta-acetates,  separated  into  its  components  by 
fractional  crystallisation  from  alcohol,  a -Thioglucose 
2)enta-acetate  has  m.  p.  128 — 129°,  [a ]fr  +132*6°  in 
■s-tetrachloroethane.  It  is  hydrolysed  by  sodium 
methoxide  to  the  sodmm  compound 
CGHn05SNa,2H20,  in.  p.  129 — 130°  (decomp.)  after 
softening  at  100°  when  rapidly  heated,  [c+f  +142*93° 
in  water  [also  anhydrous ,  m.  p.  155°  (decomp.)  after 
becoming  yellow  at  130°].  Free  a-thioglucose  is 
strongly  dextrorotatory  in  aqueous  solution,  but  the 
specific  rotation  slowly  diminishes  and  attains  an 
equilibrium  value  about  15 — 20°  higher  than  that 
observed  with  the  equilibrium  mixture  from  the 
corresponding  p-eompound.  acc -Diglucosyl  disulphide, 
from  the  sodium  compound  and  iodine,  has  [a]1,? 
+535*5°,  whereas  the  value  [a]}J  —149*3°  is  now 
recorded  for  the  p-derivative.  H.  Wren. 

Synthesis  of  sucrose.  A.  Pictet  and  H.  Vogel 
{Ber.,  1929,  62,  [B],  1418—1422;  cf.  A.,  1928,  510, 
741 ;  Zemplcn,  this  vol.,  683). — Full  details  are  given 
of  the  preparation  of  tetra-acetyl-y-fructose,  the  con¬ 
densation  of  the  tetra- acetates  of  glucose  and 
y -fructose,  and  the  isolation  and  hydrolysis  of  sucrose 
octa-acetate.  H.  Wren. 

Unusual  course  of  the  solubility  of  calcium 
hydroxide  in  dilute  solutions  of  sucrose.  P. 
Fuchs  (Ber.,  1929,  62,  [B],  1535— 1538),— The  solu¬ 
bility  at  17 — 17*5°  is  determined  by  successive 
addition  to  the  sugar  solution  of  known  concentration 
of  Ar-sodium  hydroxide  and  a  slight  excess  of  about 
2iV-calcium  chloride  solution.  After  5  min.  the 
mixture  is  filtered  and  the  filtrate  is  titrated  with 
N- hydrochloric  acid  in  presence  of  methyl-orange. 
The  solubility  of  calcium  hydroxide  at  first  increases 
uniformly  with  increasing  concentration  of  sucrose, 
passes  through  a  maximum  and  minimum,  and  then 
again  increases  uniformly.  The  curve  closely 
resembles  the  pressure-volume  graph  of  a  non -ideal 
gas  somewhat  below  its  critical  temperature. 

H.  Wren. 

Optical  rotation  and  atomic  dimensions, 
VIII.  Halogenohepta-acetyl  derivatives  of  meli- 
biose  and  maltose.  Structures  of  bioses  and  of 
cellulose.  D.  H.  Brauns  (J.  Amer.  Chem.  Soc., 
1929,  51,  1820 — 1831). — The  isolation  in  a  pure  state 
of  fluoromelibiose  hepta-acetate,  m.  p.  135°,  [a  |jf 
+  149*7°  (all  rotations  measured  in  chloroform) ; 
chloromelibiose  hepta-acetate ,  m.  p.  127°,  [a ]f3  +192*5°; 
bromomelibiose  he2)ta-acetale,  m,  p.  116°,  [a]20  +209*9°; 
fluoromaltose  hepta-acetate,  m.  p.  174 — 175°,  [a]20 
+  111*1° ;  chloromaltose  hepta-acetate,  m.  p.  125°, 
[oc]d  +159*5°  (cf.  Foerg,  A.,  1902,  i,  347),  and  bromo- 
maltose  hepta-acetate,  m.  p.  112 — 113°,  [+fg  +180*1°, 
obtained  crystalline  with  great  difficulty  (cf.  Fischer 
and  Armstrong,  A.,  1902,  i,  746),  is  described  in  detail. 
The  specific  rotations  of  these  derivatives  of  a-bioses, 
unlike  those  of  the  p-bioses  (cf.  A.,  1928,  157),  show 
agreement  with  the  regular  relationship  observed 
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among  the  corresponding  derivatives  of  the  monose 
sugars.  This  difference  in  behaviour  is  explained  by 
means  of  models  which  show  that,  under  certain 
conditions,  the  oxide  rings  of  P-bioses  may  face  one 
another,  bringing  the  halogen  atoms  under  the 
influence  of  secondary  valencies  proceeding  from  the 
opposite  ring,  whereas  with  a-bioses  this  is  impossible. 
The  models  also  give  formulae  for  cellulose  and  cello- 
biose  in  agreement  with  their  chemical  properties  and 
X-ray  diffraction  spectra.  H.  E.  F.  Notton. 

Constitution  of  nodakenin,  a  new  glucoside 
from  Peucedanum  deeursivum,  Maxim.  II.  J, 
Arima  (Bull.  Chem.  Soc.  Japan,  1929,  4,  113—119). — 
Nodakenetin  (A.,  1927,  599;  this  vol.,  430)  treated 
with  bromine  in  chloroform  gives  a  &ro>?m~derivative, 
m.  p.  230 — 231°,  converted  by  alcoholic  potassium 
hydroxide  into  nodakilic  acid,  C1gH1303*C02H,H20, 
m.  p,  214 — 215°  {methyl  ester,  in.  p.  133—134°) ;  the 
acid  is  considered  analogous  to  eoumarilic  acid. 
Nodakenetin  is  oxidised  by  boiling  aqueous  chromic 
acid  to  1 -hydroxycoumarin-§-carboxylic  acid,  m.  p. 
244—246°  (decomp.)  to  260 — 261°  (decomp.)  (accord¬ 
ing  to  rate  of  heating),  identified  by  decarboxylation 
to  umbelliferone,  and  synthesised  by  the  interaction 
of  4-resorcylic  acid  and  malic  acid  in  sulphuric  acid ; 
methyl  l-methoxycoumarin-S-carboxylate,  m.  p.  165 — 
166°,  is  prepared  from  degradation  and  synthetical 
products,  E.  W.  Wignall. 

Constitution  of  sinistrin.  H.  H.  Schlxjbach 
and  W.  Florsheim  (Ber.,  1929,  62,  \B],  1491—1493). 
— Extraction  of  the  fresh  bulbs  of  Scilla  maritima  with 
cold  water  followed  by  treatment  of  the  extracts  with 
lead  acetate  and  fractional  precipitation  with  alcohol 
permits  the  isolation  of  sinistrin  B,  (C6H10O6)4,  [a]20 
—30*6°  in  water,  and  sinistrin  A,  (C0H10O6)2,  [a]20 
— 25*3°  in  water.  The  last-named  substance  is  con¬ 
verted  by  methyl  sulphate  and  alkali  hydroxide  into 
a  compound  closely  resembling  methylinulin  and  con¬ 
verted  by  oxalic  acid  into  3:4:  6 - trimethylf r uctose - 
(2 : 5)  (cf.  Schlubach  and  Eisner,  this  vol.,  51 ; 
Haworth  and  Learner,  A.,  1928,  510).  Sinistrin  B 
appears  to  be  a  tetrafructose  anhydride. 

H.  Wren. 

Starch.  II.  Potato  starch.  K.  Hess  and  F.  A, 
Smith  (Ber.,  1929,  62,  [B],  1619—1626;  cf.  1928, 
1225).— The  influence  of  pre -treatment  of  starch  with 
pyridine  on  its  acetylation  depends  on  the  induced 
swelling  of  the  starch  for  which  the  water  content  of 
both  materials  is  responsible.  Dry  starch  does  not 
swell  in  anhydrous  pyridine.  The  ease  of  acetylation 
increases  with  increased  degree  of  swelling.  The 
isolation  by  Brigl  and  Schinle  (this  vol.,  299)  by  the 
author's  process  (Joe.  cit.)  of  a  starch  acetate  "  rapidly  ” 
soluble  in  chloroform  to  a  homogeneous  viscous 
solution  has  led  to  a  repetition  of  the  work  with  varied 
amounts  of  pyridine  and  acetic  anhydride,  whereby 
readily  soluble  products  are  not  obtained ;  under 
similar  conditions  amylose  affords  a  freely  soluble 
acetate  corresponding  with  Brigl  and  Schinlo’s  starch 
acetate.  Treatment  of  starch  with  warm  water  below 
the  swelling  temperature  causes  layer-wise  dissolution 
without  altering  the  microscopic  appearance  of  the 
granules  except  in  regard  to  diameter.  The  aqueous 
solution  yields  preparations  with  the  properties  of 


starch  amylose  when  treated  with  alcohol.  Prolonged 
treatment  of  a  fraction  thus  obtained  with  boiling 
water  causes  increased  reducing  power  and  diminished 
optical  activity,  whilst  the  solution  becomes  markedly 
more  acidic.  Treatment  of  natural  starch  with  warm 
water  causes  an  irregular  development  of  acidity  in 
the  solvent  which  is  not  apparently  related  to  the 
amount  of  carbohydrate  yielded  to  the  water  in  the 
corresponding  period. 

In  contrast  to  natural  starch,  the  product  regener¬ 
ated  from  starch  acetate  by  hydrolysis  with  methyl- 
alcoholic  ammonia  can  be  dissolved  only  with 
difficulty  in  cold  iV- sodium  hydroxide.  Comparison 
of  the  optical  activities  of  solutions  of  the  product  and 
natural  starch  (prepared  by  protracted  heating  with 
O  81  Ar- alkali  at  60°)  appears  to  confirm  the  identity 
of  the  substances.  The  specific  rotation  of  natural 
starch  in  solutions  of  differing  concentration  with 
respect  to  carbohydrate  and  sodium  hydroxide  is 
tabulated.  H.  Wren. 

New  series  of  starch  depolymerisation  pro¬ 
ducts.  A.  Pictet  and  H.  Vogel  (Helv.  Chim.  Acta, 
1929,  12,  700 — 713). — By  heating  dry  starch  with  3 
parts  of  dry  glycerol  at  220°  followed  by  dilution  with 
alcohol  etc.  iso trihexosan,  (C0H10O5)3,  m.  p.  260— 
262°  (decomp.,  after  colouring  at  235°),  [oc]D  +166*5° 
in  water,  was  obtained.  It  gave  the  starch-iodine 
test,  and  did  not  reduce  Fehling’s  solution  or  aqueous 
potassium  permanganate ;  when  warmed  with  hydro¬ 
chloric  acid  it  was  converted  into  dextrose.  It  was 
unattacked  by  emulsin  but  malt-diastase  gave 
dextrinose.  Boiling  acetic  anhydride  produced  a 
monoacetate ,  m.  p.  156 — 160°,  decomp.  200°,  [cc]D 
+ 154*8°  in  chloroform,  not  coloured  by  iodine ;  hydro¬ 
lysis  by  sodium  methoxide  caused  regeneration  of  iso- 
trihexosan. 

tsoTrihexosan  when  treated  with  concentrated 
hydrochloric  acid  under  cooling  formed  iso trihexose, 
C18H32016,  decomp.  155 — 160°,  [a]D  +102*1°  in  water 
{osazone,  m.  p.  169 — 170°,  decomp.  180°),  which 
reduced  Fehling's  solution  but  was  not  coloured  by 
iodine.  Treatment  by  warm  dilute  aqueous  oxalic 
acid  led  to  a  mixture  of  dextrose  and  dextrinose  (cf. 
Syniewski,  A.,  1900,  i,  79),  m.  p.  67 — 68°,  decomp. 
200°  (Syniewski  gave  m.  p.  82—85°)  {monohydrate, 
m.  p.  94—96°,  decomp.  200° ;  osazone,  m.  p,  167°  (lit. 
152 — 153°) ;  octa-acetate,  m.  p,  157°  (identical  with 
maltose  octa-acetate,  m.  p.  158°)]. 

isoTrihe^osan  was  further  depolymerised  by  heating 
with  glycerol  at  240°,  when  the  dihexosan  dextrinosan, 
(C6H10O5)2,  m.  p.  185 — 186°  (decomp.),  [a]D  +151*0° 
in  water  (lieza-acetate,  m,  p.  140 — 143°,  [a]D  +145*5° 
in  chloroform),  was  formed.  Iodine  coloured  dextrin¬ 
osan  a  reddish-brown,  whilst  concentrated  hydro¬ 
chloric  acid  at  the  ordinary  temperature  converted  it 
into  dextrinose  (above).  An  attempt  to  reverse  the 
last  change  by  heating  dextrinose  at  175°  under  12 
mm.  pressure  led  only  to  a  substance,  m.  p,  130—140°, 
[a]D  +149*2°  in  water,  different  from  the  dextrinosan 
obtained  by  the  depolymerisation  of  starch,  e.g.,  in  not 
colouring  with  iodine. 

Ail  aqueous  solution  of  ^otrihexosan,  on  long 
keeping  at  the  ordinary  temperature,  more  quickly  at 
50 — 60°,  deposited  the  polymeric  iso polyhexosan, 
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sinters  at  235°,  decomp,  245°,  which,  on  warming  with 
hydrochloric  acid,  gave  dextrose  alone.  It  was 
depolymerised  by  hot  water,  hence  [«B]  +166*7°  in 
water  and  mol.  wt.486  [corresponding  with  (C6H10O5)3] 
are  untrustworthy.  Acetylation  by  acetic  anhydride 
and  pyridine  gave  a peracetyl  derivative,  [<x]D  +177-4° 
in  chloroform,  the  mol.  wt.  of  which  suggested  the 
formula  (CfiHin05)12  for  ^opolyhexosan. 

R.  J.  W.  LE  PiTOE, 

Mature  of  imilin.  H.  H.  Schltjbach  and  H. 
Elsner  (Ber.,  1929,  62,  [JS],  1493 — 1502). — Examin¬ 
ation  of  the  literature  discloses  the  existence  of  a 
lengthy  series  of  fructose  anhydrides  from  the  simplest 
member  to  inulin.  With  decreasing  solubility  in 
water  the  mol.  wt.  increases  and  the  specific  rotation 
sinks.  There  appears  to  be  a  polymeric  homologous 
series  similar  to  Staudinger’s  polyoxymethylenes  and 
for  which  the  nomenclature  "  polylaavans  ”  is  pro¬ 
posed.  Inulin  is  to  be  regarded  as  a  mixture  of  poly- 
merides  of  high  mol.  wt.,  their  nature  varying  with 
the  botanical  origin  of  the  material  and  the  time  of 
harvesting.  "  Purification  ”  of  inulin  merely  effects 
the  removal  of  the  lower  and  therefore  more  freely 
soluble  polymerides.  The  conflicting  evidence  does 
not  permit  conclusions  with  regard  to  the  nature  of 
the  forces  operative  within  the  inulin  molecule  and  the 
presence  of  phosphoric  and  silicic  acids  is  unexplained. 
Polarimetric  observations  during  the  hydrolysis  of 
inulin  by  acids  has  led  Tanret  to  regard  the  product 
as  a  mixture  of  12  mols.  of  lasvulose  with  1  mol.  of 
dextrose,  and  the  last-named  sugar  has  been  isolated 
as  such  from  ^-inulin.  The  production  of  dextrose 
by  the  acidic  hydrolysis  of  inulin  is  established  as 
follows  :  (1)  tdacetylinulin  is  cautiously  hydrolysed 
by  acetyl  bromide,  hydrogen  bromide,  and  glacial 
acetic  acid,  the  product  is  debrominated  with  silver 
carbonate  and  acetylated  with  acetic  anhydride  and 
sulphuric  acid.  Penta-aeetyl-a-glucose  is  thereby 
obtained  crystalline.  Intermediately  a  mixture  of 
acetylated  hexoses,  probably  mainly  tetra-acetyl-y- 
Iructose,  is  produced.  Crystalline  penta-aeetyl-a- 
glucose  is  also  obtained  by  the  action  of  acetic 
anhydride  and  sulphuric  acid  on  triaeetylinulin. 
Examination  of  the  reducing  power  of  the  mixture 
obtained  by  the  hydrolysis  of  inulin  with  0-05A7- 
sulphuric  acid  according  to  Willstatter,  Schudel,  and 
Bertrand  discloses  the  presence  of  about  8%  of 
aldoses,  thus  agreeing  closely  with  Tanret’s  observ¬ 
ations.  It  is  not  maintained  that  dextrose  is 
necessarily  a  constitutive  component  of  inulin,  since 
the  partial  isomerisation  of  y-fructose  to  dextrose 
during  hydrolysis  is  not  impossible,  although  it  is  not 
observed  during  the  hydrolysis  of  sucrose  under 
identical  conditions.  It  is  possible  that  the  terminal 
fiee  hydroxyl  group  which  would  be  present  in  inulin 
if  a  chain  structure  is  assumed  is  substituted  by  the 
glucose  residue  in  such  a  manner  that  its  reducing 
group  is  united  to  the  reducing  group  of  the  fructose 
chain.  Inulin  would  thus  resemble  a  sucrose  in  which 
the  y-fructoso  residue  is  replaced  by  a  series  of  these 
residues.  H.  Wren. 

Polysaccharides.  XXXIX,  Enzymic  degrad¬ 
ation  of  chitim  and  chiiosan.  I.  P,  Karrer  and 
A.  Hofmann  (Helv.  Chim.  Acta,  1929, 12,  61 G — 637). 


■ — Natural  chitin  is  attacked  very  slowly  by  enzymes ; 
it  is  therefore  prepared  by  dissolution  in  hydro¬ 
chloric  acid  and  reprecipitation  by  water.  Chitinase 
decomposes  this  prepared  chitin  at  the  optimum  pa 
(5*2)  and  36°  with  the  formation  of  Ar-acetylglucos- 
amine,  [<x]D  +55*6°,  85%  degradation  being  accom¬ 
plished  in  10  days. 

Chitosan  at  pu  4-4 — 4*5  and  36°  gives  the  hydro¬ 
chloride  of  a  polyglucosmmm  (tri-  or  tetra-glucos- 
amine  compound  1),  the  base  of  which  is  liberated  by 
treatment  of  the  salt  with  diethylamine  solution ;  by 
hydrolysis  with  hydrochloric  acid  it  gives  glucos¬ 
amine  hydrochloride.  R.  J.  W.  Le  Fevre, 

Effect  of  aniline  on  cellulose  triacetate.  H, 
Le  B.  Gray,  T.  F.  Murray,  jun.,  and  C.  J.  Staub 
(J.  Amer.  Chcm.  Soc.,  1929,  51,  1810 — 1814).— The 
reaction  of  cellulose  triacetate  with  aniline  at  (a)  183°, 
and  (b)  148—151°,  has  been  followed  polarimetrically 
and  by  acetyl  determinations  [final  content :  (a)  2*0%, 
(b)  104%  Ac],  The  initial  and  final  stages  are  slow 
with  an  intermediate  period  of  rapid  change.  Mo 
appreciable  reaction  occurs  at  20—30°,  The  changes 
in  composition,  solubility,  and  rotatory  power  indicate 
that  the  triacetate  undergoes  hydrolysis  and  not  a 
change  analogous  to  mutarotation  (cf.  Knoevenagel, 
B.,  1915,  134).  The  product  may  be  reacetylated  to 
cellulose  triacetate.  H.  E.  F.  Notion. 

Lignin  and  cellulose.  X.  Aromatic  nature 
of  lignin.  K.  Frettbenberg,  W.  Belz,  and  C. 
Miemann  (Ber.,  1929,  621,  [B],  1554—--1561  j  cf.  A., 
1928,  1227). — The  investigation  is  concerned  with 
isolated  lignin  which  may  possibly  have  suffered 
chemical  change  during  isolation.  Bromine  in  hydro- 
bromic  acid  causes  substitution;  there  is  no  evidence 
of  addition.  Polymerised  coniferyl  alcohol  behaves 
similarly  in  all  respects  and  5-bromovanillie  acid 
shows  close  analogy  in  its  behaviour.  The  similarity 
is  particularly  marked  in  the  behaviour  of  the  methyl 
group  during  bromination ;  the  aromatic  union  of  the 
methoxyl  group  is  also  indicated  by  its  behaviour 
towards  hydriodic  acid.  It  may  therefore  be  assumed 
that  the  17%  of  methoxyl  present  in  isolated  lignin 
belongs  to  a  system  of  the  vanillin  type;  this 
harmonises  with  the  observation  that  at  least  5—6%, 
possibly  as  much  as  12%,  of  the  lignin  is  composed  of 
piperonal  components.  The  vanillin  components  of 
lignin  are  differentiated  sharply  from  polymerised  coni¬ 
feryl  alcohol  by  their  insolubility  in  alkali  hydroxide ; 
a  part  of  the  methoxyl  groups  in  lignin  is  transformed 
by  hydriodic  acid  into  phenolic  hydroxyl.  After 
deduction  of  the  oxygenated  groups,  the  expression 
[CHr4]*  remains  for  the  fundamental  hydrocarbon  of 
lignin.  For*  saturated  aliphatic  or  hydroaromatic 
hydrocarbon  residues  the  terms  [CHr7]*  to  [CH2,2]Z 
must  be  fulfilled.  Since  the  presence  of  reactive 
double  linkings  is  not  indicated,  the  probability  of  the 
aromatic  nature  of  lignin  is  hereby  strengthened. 
The  high  refractive  index  (w=»about  1*61)  is  also 
evidence  of  its  aromatic  nature, 

Methyleellulose  is  practically  unaffected  by  bromine 
in  hydrobromic  acid.  H.  Wren. 

Lignin.  II.  R,  O.  Herzog  and  A.  Hillmer 
[with  E.  Paersch  and  E,  Hellriegel]  (Ber.,  1929 
62,  [JS],  1600 — 1602 ;  cf.  A.,  1927,  342,  861;  Freuden- 
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berg,  preceding). — It  is  assumed  that  atmospheric 
oxygen  plays  an  essential  part  in  the  union  of  the 
lignin  components  in  nature.  The  action  of  air  or 
oxygen  on  tftjeugeno],  followed  by  dissolution  of  the 
product  in  ether  and  precipitation  with  light  petrol 
euin,  yields  a  product  differing  from  vanillin,  dehydro- 
vanillin,  dnsoeugenol,  and  dehydrodnsoeugenoL 
Analyses  of  the  product  and  its  non-crystalline  acetate 
indicate  the  union  of  2  mols.  of  isomgmol  with  addition 
of  oxygen.  The  material  is  not  hydrogenated  in 
presence  of  platinum -black.  Its  ultra-violet  absorp¬ 
tion  curve  has  the  form  typical  of  ttocugenol,  coniferyl 
alcohol,  and  lignin.  It  gives  a  reddish- violet  colour 
with  phloroglucinol  and  hydrochloric  acid. 

Cautious  treatment  of  rye  straw  at  the  ordinary 
temperature  with  2%  methyl -alcoholic  sodium 
hydroxide  in  the  absence  of  light  and  air  yields,  after 
electrodialysis,  a  lignin  soluble  in  alkali  and  (colloid¬ 
ally)  in  water.  The  mol.  wfc.  in  resorcinol  indicates  the 
presence  of  about  two  coniferyl  residues.  Its 
absorption  spectrum  in  the  ultra-violet  is  exactly 
similar  to  those  of  other  types  of  lignin.  It  is  not 
reduced  by  hydrogen  in  presence  of  platinum-black, 

H.  Wren. 

Free  halogenated  aliphatic  amines.  M.  de 
Montmollin  and  E.  Zolliker  (Hclv.  Chim.  Acta, 
1929, 12,  610— 616). — Treatment  of  ethyl  chlorobutyl 
ether  with  alcoholic  ammonia  gave  p-cthoxybutyl- 
amine,  b.  p.  140 — 145°,  accompanied  by  diethoxy - 
dibutylamine,  b.  p.  225 — 235°.  Displacements  of 
ethoxyl  by  halogen  were  accomplished  by  heating  the 
ethoxy-amines  with  the  appropriate  aqueous  halogen 
acid  in  a  sealed  tube;  p -cklorobulylamine,  b.  p.  50° /40 
mm.  [hydrochloride;  hydrobromide;  picrate,  in.  p. 
124°  (lit.  142°) ;  benzoyl  derivative,  m.  p.  69°],  and 
di-$-ch  lorodibuty  lam  ine ,  b.  p,  91°/ 11  mm.  (i hydro- 
bromide),  were  thus  prepared. 

Reduction  of  £J-ethoxypropioiiitrile  by  sodium  and 
alcohol  gave  y-elhoxybaiylamine,  b.  p.  142 — 143°, 
from  which  y-bromobuiylmnine ,  b.  p.  57°/18  mm. 
( hydrochloride ;  hydrobromide),  was  obtained. 

Methoxyl  and  propoxyl  groups  were  not  so  easily 
replaced  by  halogen  as  ethoxyl.  The  following 
compounds  were  prepared  incidentally  :  y-melhoxy- 
buiylamine,  b.  p.  128—130°  ( picrate ,  m.  p.  110 — 112°; 
phenyltk iocarba m ide  derivative,  in.  p.  84°),  and  y-prop- 
oxybulylamim,  b.  p.  160°  { picrate ,  m.  p.  101°;  phenyl - 
thwearbagnide  derivative,  in.  p.  67°). 

R  J.  W.  Lb  Fevke. 

Synthesis  of  ephedrine  and  structurally  similar 
compounds.  II.  Ephedrine  homologues ;  re¬ 
solution  of  ephedrine.  R.  H.  F,  Manske  and 
T.  B,  Johnson  *(J.  Amer.  Cltcm.  Soc.,  1929,  Si, 
1906 — 1909). — The  new  synthesis  of  ephedrine  (this 
vol.,  441)  has  been  extended  to  other  primary 
aliphatic  amines  and  to  jB-keto-aldchydes.  The 
simultaneous  formation  of  an  isomeride  analogous  to 
^-ephedrine  is  not  usually  observed.  Hydrochlorides  of 
the  following  m,  p.  have  been  prepared  :  p-ethylamino- 
a-phcnylpropan-a-ol,  m.p.  198°  (corr.) ;  |B -ethylamino- 
a-phenylbiitan-0L~Ql,  m.  p.  226°:  P-(S diydroxyelhyl- 
amino^phenylpmpafi-^ol,  m.p.  166°;  $-benzylamino- 
«  pke n ylpmpan* a-ol,  m.  p.  184 — 185° ;  p -ip-pkenyUtkyl- 
aminoy^phenylpropan-a-ol,  m.  p.  207 — 208°;  §-tihyU 
amino-^p-ethylpkenylpropan-oL-ol ;  m.  p.  208°  ; 


$-etkylami?w-x~2  :  5 -dhmthylphenylpropa n* a-of,  m.  p. 
221®  and  ^etkylamim-a-p4olykfhyl  alcohol ,  m,  p, 
208®,  dJ- Ephedrine  is  conveniently  resolved  by  means 
of  mandelic  acid  and  vice  versa,  d -ephedrine  d -mandelafe 
and  I -ephedrine  bwcmdelale  having  m.  p,  170°, 
sintering  from  167°.  Synthetic  f -ephedrine  is  identical 
with  the  natural  product.  H.  E.  F.  Notton. 

Compounds  of  mono-,  di-f  and  tri-methyl- 
amines,  ethylenediamine,  and  choline  with 
flavianie  acid.  H,  Sievers  and  E.  Muller  (Z. 
BioL,  1929,  89,  37 — 40). — The  following  salts  of 
flavianie  acid  are  described  (the  figures  in  parentheses 
are  the  number  of  mols  of  acid  combined  with  1  mol. 
of  base)  :  methylamine  (1),  decomp.  265 — 268°  after 
darkening  at  230° ;  dimethylamme  (I),  decomp.  230— 
235°  after  darkening  at  200°;  trimetliylamine  (1), 
decomp.  217 — 223°  after  darkening  at  210° ;  ethylene¬ 
diamine  (2),  decomp.  265 — 267°;  choline  (1),  chars 
when  heated.  The  solubilities  of  these  salts  in  water 
and  alcohol  at  18—19°  are  given.  H.  Burton, 

Hydrolysis  of  polypeptides,  their  derivatives 
and  amides  by  A-alkali,  erepsin,  trypsin,  and 
trypsin-kinase.  E.  Arderhalden  and  W.  Zeisset 
(Fermentforsch.,  1929,  10,  544— 585).— The  action  of 
N-sodimn  hydroxide,  erepsin,  and  trypsin-kinase  on 
a  large  number  of  polypeptides,  their  halogenoacyl 
derivatives  and  amides  lias  been  investigated,  com¬ 
parative  experiments  with  different  specimens  of 
enzymes  being  made.  The  results  are  summarised 
below  in  groups  classified  according  to  the  structure 
of  the  polypeptides,  the  order  in  each  class  being  that 
of  decreasing  ease  of  hydrolysis.  Erepsin  (at  pn  7*8 
and  37°)  hydrolyses  (a)  glycylglycine  (I),  riycyklvcvl- 
glycine  (II),  glycyl-di-  (III),’  -tei-  (IV),  and -tetra-  (V) 
glycylglycine ;  (ft)  rl-valylglycylglycine  (VI),  ghjcyldi - 
glycyhdhvalim  (VII),  m.  p.  147—149°  [from  chloro- 
acetyHighjq/l-dl  -valine  (VIII),  m.  p.  169—171° 
(decomp.)],  glyeyl-cH-valine  (IX),  glycylglycyl-dl-ualine 
(X), m.p. 21 9—221°  (decomp.)  [from  chloroacetylglycyl- 
(11 -valine  (XI),  m.  p.  170°],  dldeucylglycyl-dl-vaMne(XILb 
m.p.  244—245°  (decomp.)  [dha-bromomohexoylglycylrdb 
valine  (XIII),  m.  p.  143 — 145°],  dl-valyldiglycylgtycine 
(XIV),  decomp.  230—235°  [from  dl-x-bromoisovaleryldi- 
glycylglycine(XV),  m.p.  171—173°  (decomp.)],  dl-valyb 
glycine  (XVI),  dl-vaiylglyeyl-cKJeueiiie  (XVII),  dl- 
valyl-dZ-alanine  (XVIII)  and  XXX  [db&lmiybdl- valine 
(XIX)  is  not  attacked] ;  (c)  glycyl-dUeucine  (XX), 
glycylglycyl- dblemim  (XXI),  m.  p.  240°  (decomp.) 
[from  chloroacetylglycyl- dl-leucine,  (XXII),  m.  p.  153°] , 
dUeucylglyevI-efl-leucine  (XXIII),  glycyldiglycyl- dl- 
leucme  (XXIV),  m.  p.  206 — 208°  (decomp.)  [from 
chloroaceiyldiglycyl-d bleucine  (XXV),  m.  p.  176—177° 
(decomp.)] ;  (d)  dMeucylglycyl-dZ-' valine  (XXVI), 

dbvalylglycyhdhleucine  (XXX5!!),  m.  p.  242 — 244° 

(decomp.)  [from  dba-bromoisovalerylglycyl-dbleucme 
(XXVIII),  m.  p.  169°],  dZ-leueyiglycyl-eK-leucme 
(XXIX),  dbvalylglycyl-dhvaline  (XXX),  m.  p.  233 — 
235°  (decomp.)  [from  dl-z-bronboimvalerylglycybdh 
valim  (XXXI),  m.  p.  179—180°] ;  (e)  rlMeueylamide 
(XXXII),  dZ-leucylglycylamide  (XXXIII).  Glycyl- 
dbhmylamide  (XXXiV)  {hydrobromide,  m.  p.  175— 
179°)  [from  brommceiyhdblevcylamide  (XXXV), 
m.  p.  173 — 174°]  and  glycylamide  (XXXVI)  are  only 
slightly  attacked  by  erepsin,  whilst  dhleucyl-dl- 
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leucylamide  (XXXVII)  (hydrobromide)  [from  dl-a- 
broirwteohexoyl-dl-Uucylmnide  (XXXVIII),  m.  p.  141— 
143°]  is  not  hydrolysed.  With  trypsin-kinase,  at  pu 
8-4  and  37°,  (a)  I,  II,  and  III  are  attacked  only 
slightly,  whilst  IV  and  V  are  unaffected ;  ( b )  XXX, 
XIV,  VII,  X,  and  VI  are  slightly  hydrolysed,  whilst 
IX  and  XVI  are  unattacked ;  (c)  XXIV,  XXI,  and 
XX  suffer  slight  hydrolysis;  (d)  XXVI,  XXVII, 
XXIX,  and  XXX  are  hydrolysed,  the  last  only 
slightly ;  (e)  none  of  these  amides  is  hydrolysed.  The 
following  polypeptides  and  their  amides  are  hydro¬ 
lysed  by  JV-sodium  hydroxide,  the  order  again  being 
that  of  decreasing  degree  of  hydrolysis  :  XXIV,  VII, 
XIV,  X,  XXI,  VI,  XXXIV,  XXXIII,  XXXVI, 
XXXII,  XII,  XX,  XXXVII,  XXIII,  IX,  and  XXX, 
whilst  XVI,  XVIII,  and  XIX  are  unattaeked.  The 
specimen  of  dl- valy lgly cylgly cine  obtained  by  Abder- 
halden,  Sah,  and  Schwab  (this  voL,  178)  was  readily 
hydrolysed  by  Ar-sodium  hydroxide,  but  another 
specimen  prepared  in  the  same  manner  and  having 
the  same  m.  p.  and  mixed  m.  p.  was  unattached,  the 
reason  for  this  difference  not  being  understood.  All 
the  halogenoacyl  derivatives  are  hydrolysed  by 
JY- sodium  hydroxide,  the  order  of  decreasing  ease  of 
hydrolysis  being,  chloroacetyl-triglycylglycine,  -di- 
glycylglycine,  XXV,  -glycy  lgly  cine,  VIII,  XV,  XXII, 
chloroacetyl-tfHeueine,  XI,  <tt-a-bromoisovaleryl- 
glycylglycine,  chloroacetyl-d+valine,  XXXI,  XXVIII, 
dl-  a-  bromo  isovalerylglyeine ,  and  d7-a-bromoprop- 
ionyl-cZZ- valine.  J.  W.  Barer. 

Specific  action  of  erepsin  and  trypsin  on  cer¬ 
tain  groups  in  polypeptides.  E.  Abderhalden 
and  0.  Herrmakk  (Fermentforsch.,  1929,  10,  586 — 
590). — In  the  hydrolysis  of  d-alanylglycyl-l-phenyl- 
alanine ,  m.  p.  220°,  [a]j$  +34*02°  (from  d-x-bromo- 
propionylylyc?jl-\-phenylalanine}  m.  p.  150°),  in  0*LM- 
solution  with  erepsin  at  pn  7*8  and  37°,  the  dextro¬ 
rotation  gradually  diminishes  as  hydrolysis  proceeds, 
whilst  with  trypsin  atpH  8*4  and  37°  it  rapidly  becomes 
lavorotatory,  pointing  to  the  formation  of  Z-phen}!- 
alanine,  [a]D  —35*1°.  Z-Leucylglycyl-d-alanine  ([a]D 
+  12*1°  and  therefore  containing  a  little  of  the  racemic 
compound)  on  hydrolysis  may  yield  either  Z-leucyl- 
glycine  ([a ]D  +86°)  and  d- alanine,  or  glycyl-d- alanine 
(W»  —50°)  and  J-leueine.  With  erepsin,  yeast 
extract,  and  kidney  and  liver  extracts  this  tripeptide 
rapidly  becomes  lsevorotatory,  showing  that  Z-leucine 
is  formed.  With  trypsin  (which  has  very  little  action) 
and  dog’s  pancreas  juice  a  slight  rise  in  the  dextro¬ 
rotatory  value  is  observed.  These  results  agree  with 
earlier  conclusions  that  erepsin  attacks  those  portions 
of  the  polypeptide  molecule  which  contain  a  free 
amino-group,  and  trypsin  those  containing  a  free 
carboxyl  group.  J.  W.  Baker. 

Comparative  study  of  the  hydrolysis  of  poly¬ 
peptides  and  their  derivatives  at  various  hydro¬ 
gen-ion  concentrations,  with  erepsin  and  trypsin- 
kinase.  Optimal  hydrogen-ion  concentration 
for  the  action  of  these  enzymes.  E.  Abderhaeden 
and  A.  Schmitz  (Fermentforsch.,  1929, 10,  591—609). 
— The  velocity  of  hj'drotysis  of  various  polypeptides 
and  their  derivatives  with  different  concentrations  of 
sodium  hydroxide,  and  with  erepsin  and  trypsin- 
kinase  at  various  p&  values,  has  been  studied.  At  a 


given  hydrogen-ion  concentration  tetrapeptides  such 
as  glyeyl-cZZ-leucylglycyl-eZZ-leueine  (I)  (phenylur  ethane, 
decomp.  144 — 145°)  are  more  rapidly  hydrolysed  than 
tripeptides  such  as  cZZ-leucylglyeyl-cZZ-leucine  (II), 
hydrolysis  of  the  former  still  being  possible  with 
0*2A-sodium  hydroxide.  The  phenylurethanes  are 
much  more  rapidly  h}'drolysed  than  the  parent 
polypeptides,  suffering  considerable  hydrolysis  even 
with  OTA7- sodium  hydroxide.  Chloroacetyl -dZ-leucyl- 
glycyl-dZ-leucine  (III)  is  more  rapidly  hydrolysed  than 
the  free  polypeptide,  but  not  so  readily  as  the  phenyl  - 
urethane.  Similarly,  dZ-a-bromoisohexoylglycyl-Z- 
tyrosine  is  more  rapidly  hydrolysed  than  dZ-leucylgly- 
cyl-Z-tyrosine  (IV)  (phenylur ethane,  decomp.  130°). 
With  A7- hydrochloric  acid,  which  hydrolyses  the  free 
polypeptides  only  very  slowly,  chloroacetyl -dAalanine 
and  III  are  hydrolysed,  but  much  more  slowly  than 
with  N -sodium  hydroxide .  The  optimum  pn  values  for 
hydrolysis  by  erepsin  or  trypsin-kinase  differ  with 
various  polypeptides.  Thus  the  velocity  of  hydrolysis 
of  II  with  erepsin  is  greater  than  that  of  IV,  but  in  both 
cases  the  optimal  pa  value  is  7*8 — 8*4.  With  trypsin- 
kinase,  however,  the  optimal  pR  values  for  II,  IV,  and 
I  are,  respectively,  8*4,  7*8- — 9*0  (unchanged  velocity 
over  this  range),  and  9*0.  Yet  another  type  of  curve 
is  obtained  with  triglyeyl  -dZ-phenylalanine.  The 
various  halogenoacyl  and  other  derivatives  of  these 
polypeptides  behave  in  still  another  manner  towards 
trypsin -kinase.  Although  the  various  curves  differ 
in  form  (the  results  being  somewhat  complicated  by 
the  products  of  the  reaction)  all  show  a  maximal 
velocity  of  hydrolysis  at  pH  7*1,  that  is,  at  about  the 
neutral  point.  In  the  enzymolysis  of  the  halogeno¬ 
acyl  derivatives  no  fission  of  the  halogenoacyl  grouj) 
occurs.  J.  W.  Baker. 

Influence  of  a-  and  p-amino-acids,  hippuric 
acid,  sarcosine,  aniline,  and  dipeptides  on  the 
velocity  of  decomposition  of  polypeptides  with 
erepsin  and  trypsin-kinase.  E.  Abderharden 
and  O.  Herrmanh  (Fermentforsch. ,  1929,  10,  610 — 
616). — The  effect  of  these  addenda  on  the  hydrolysis  of 
various  polypeptides  by  erepsin  or  trypsin-kinase  is 
different  with  each  polypeptide.  It  was  anticipated 
that  substances  containing  a  free  amino-group  in  the 
a-position  would  affect  erepsin  hydrolysis  and  those 
with  a  free  carboxyl  group  would  affect  hydrolysis  by 
trypsin,  but  the  action  is  much  more  complicated. 
The  results  do  not  lend  themselves  to  summarisation . 
With  erepsin,  hippuric  acid  always  has  a  retarding 
influence  the  magnitude  of  which  varies  with  the 
substrate,  but  with  trypsin-kinase  it  has  an  acceler¬ 
ating  action  except  with  chloroacetyl  -Z-phenylalanine 
as  substrate.  The  retarding  effect  of  the  addenda 
varies  with  the  hydrogen -ion  concentration,  but  only 
with  hippuric  acid  in  enzymolysis  by  erepsin  is  the 
maximum  effect  observed  at  the  optimal  pR  hydrolysis 
value.  The  addition  of  various  dipeptides,  with  the 
exception  of  dZ-leucylgtycine  and  glycyl-<f  Anorvaline, 
w'hich  exhibit  a  strong  retarding  influence,  has  no 
effect  on  the  hydrolysis  of  <fZ-leue3iglyeyl-dZ~leucine 
with  trypsin.  J.  W.  Baker. 

Influence  of  the  free  amino-group  in  poly¬ 
peptides  on  their  hydrolysis  with  A7-alkali, 
erepsin,  and  trypsin-kinase,  E.  Abderhardek, 
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L .  Dinerstedc,  and  S.  Genes  (Eermentf  orach . ,  1929, 
10,  532 — 543). — The  following  polypeptides,  prepared 
by  usual  methods,  suffer  enzymolysis  with  trypsin- 
kinase  (free  from  erepsin)  at  pn  84  and  37°  :  dl-ct- 
bromofsoliexoylglycylglycine,  dl-  a-bromoisohexoyl-dZ- 
leucylglyeylglycino,  the  phenylurethane,  naphthal- 
ene-2-sulphonyl,  p -chlorobenzoyl,  in.  p.  183°,  and 
p -nitrobenzoyl,  m.p.  163 — 165°,  derivatives  of  dMeueyl- 
glyeylglyeine,  p -chlorobenzoyl,  m,  p.  240 — 247°  (I),  and 
p-nitrobenzoyl  (II),  m.  p.  232°  (decomp,  corr.),  deriv¬ 
atives  of  d^-alanylglycylglycine,  but  dJ-a-bromo- 
propionylglycylgly cine,  dWeueylglyeylglycine  (III) , 
d7-alanylglycylglycine  (IV),  and  its  naphthalene- 
2 -sulphonyl  derivative  are  unattached .  With  the 
exception  of  III  and  IV  none  of  these  is  attacked 
by  trypsin-free  erepsin  at  pm  7*8  and  37°.  All  are 
readily  hydrolysed  by  -sodium  hydroxide  at  37° 
in  0*1  Jf -solution.  Of  the  derivatives  of  IV,  II  is 
the  most  rapidly  and  V  the  most  slowly  hydrolysed 
with  alkali.  J.  W.  Baker. 

Derivatives  of  eyanomalomc  acid.  IT.  Pabst 
(Arch,  Pharm,,  1929,  267,  325 — 352).- — Ethyl  eyano- 
acetate  reacts  with  potassium  cyanate  giving  ethyl 
cyanoearboxylamidoacetate,  m .  p .  162 — 163°  (decomp.) 
(corresponding  methyl  ester,  m.  p.  128°;  +1|H20, 
m.  p.  116°)  (cf.  Prerichs  and  Hartwig,  A.,  1906,  i, 
74),  strongly  acidic  substances,  which  form  salts  with 
metallic  carbonates,  weakly  basic  amines,  and  alkal¬ 
oids.  They  are  converted  into  carbon  dioxide  and 
cyanoacetamide  when  boiled  with  water,  whilst  when 
heated  near  their  in.  p.  they  undergo  further  con¬ 
densation,  forming  the  monomethyl  and  the  monoethyl 
ester  amides  of  dieyanomalonimide  [ferric,  silver,  and 
barium  (+1  and  6H20)  salts]  which  are  stronger  acids 
than  acetic' acid.  When  treated  with  alcoholic  potass¬ 
ium  hydroxide  and  benzyl  chloride,  the  monomethyl 
ester  (m.  p.  103°)  and  the  monoethyl  ester  amides 
(in,  p.  86°)  of  benzylcyanomalonic  acid  are  obtained, 
whilst  hot  benzyl  alcohol  affords  the  corresponding 
monobenzyl  ester  amide,  m.  p.  148°  (silver  salt),  and 
dibenzyl  cyanomalonate,  m.  p.  73 — 74°  ( sodium ,  m.  p. 
267°,  potassium,  and  silver  salts).  The  mono -ester 
anilides  of  cyanomalonie  acid  are  obtained  when  a 
sodiocyanoacetic  ester  is  treated  with  phenylearb- 
imide  (cf,  Micheal  and  Cobb,  A.,  1908,  i,  947) ;  ethyl 
ester  anilide,  m,  p.  145°  (silver  salt) ;  methyl  ester 
anilide,  in.  p.  146°  (silver  salt).  The  corresponding 
methyl  (m.  p.  103°)  and  ethyl  (m.  p.  104*5°)  ester 
anilides  of  benzylcyanomalonic  acid  do  not  form  salts. 
Cyanomalondianilide,  m.  p.  192°,  obtained  when  tho 
ester  amides  or  ester  anilides  are  heated  with  aniline 
(silver  and  ferric  salts),  or  when  sodioeyanoacetanilide 
is  treated  with  pkenylearbirmde,  affords  benzylcyano- 
malondianilide,  m.p.  215°.  The  following  are  prepared 
in  a  similar  manner :  cyanmudotidimethylanilide, 
m,  p.  178°;  cyanomalondi-p-anisidide,  m.  p.  215° 
(silver  salt) ;  cyanonmlondi-m-tolmdide,  m.  p.  186° ; 
eyanomalondi-p-toluidide,  m.  p.  221°,  S,  Coffey. 

Dicyanic  acid.  T.  L.  Davis  and  K,  C.  Blan¬ 
chard  (J.  Amer.  Chem.  Soc.,  1929,  51,  1806—1810).— 
The  presence  of  dicyanic  acid  in  aqueous  solutions  of 
cyanic  acid  is  inferred  on  similar  evidence  to  that 
adduced  in  the  case  of  nitrobiuret  solutions  (cf.  this 
vol.,  919).  Thus,  the  formation  of  aUophanates  from 


alcohols  and  aqueous  cyanic  acid  is  due  to  the  direct 
action  of  the  dicyanic  acid  (cf.  Behai,  A.,  1919,  ii, 
301),  and  not  to  a  secondary  reaction  between  the 
carbamate  and  cyanic  acid.  Ethyl  carbamate  is 
partly  converted  in  presence  of  alcohol  at  100°  into 
ethyl  allophanate.  In  aqueous  solution  cyanic  acid 
and  carbamide  do  not  give  biuret.  A  concentrated 
solution  of  potassium  cyanate  acidified  with  acetic 
acid  gives,  after  a  few  mins.,  the  biuret  reaction,  but 
contains  no  biuret.  With  aniline  this  solution  gives 
a-phenylbiuret  in  addition  to  phenylcarbamide. 

H.  E.  P.  Notton. 

Dearrangement  of  nitrocarbamide  and  its 
application  in  syntheses.  T,  L.  Davis  and  K.  C. 
Blanchard  (J.  Amer.  Chem.  Soc.,  1929,  51,  1790 — 
1801). — The  primary  decomposition  of  nitrocarbamide 
at  160 — 170°  (cf.  Thiele  and  Lachman,  A.,  1896,  i, 
207)  into  (a)  nitroamide  and  cyanic  acid,  and  (5)  am¬ 
monia  and  the  compound  NOg'NIOO,  is  inferred  from 
the  formation  of  water,  nitrous  oxide,  cyanic  acid, 
carbon  dioxide,  ammonia,  ammonium  cyanuraie,  and 
traces  of  ammelide,  carbamide,  and  biuret.  Solutions 
of  nitrocarbamide  in  warm  water  or  cold  concentrated 
sulphuric  acid  contain  nitroamide ;  the  latter  may  be 
used  at  0°  to  effect  nitrations  (cf.  A.,  1927,  863). 
Nitrocarbamide  is  formed  from  nitroamide,  silver 
cyanate,  and  hydrochloric  acid  at  0°.  Air-dried  nitro¬ 
carbamide,  but  not  that  dried  over  phosphoric  oxide, 
decomposes  in  presence  of  traces  of  alkali.  In 
aqueous  solution  it  forms  a  convenient  source  of  cyanic 
acid,  giving  with  primary  amines  monosubstituted 
earbamides,  e.g.,  p-carbamidobenzoic  acid,  m.  p.  above 
275°,  and  R-butylearbamide,  m.  p.  96°  (cf.  Werner, 
J.C.S.,  1919,  115,  1101),  and  with  secondary  amines 
aa  -  dialkylcarbamides,  e,g> ,  oily  act-di~n- butyl- 
(picrate,  m,  p.  82—83°)  and  oca-diisoamyl-  (oxalate, 
m.  p.  101*5 — 102° ;  picrate,  m.  p.  72*8—73*9°)  - mrb - 
amides.  Dipropylamine  gives  aa-dipropylcarbamide 
and  aa-di-n-propylbiuret,  m.  p.  129 — 129*4° ;  n-pxop- 
ylaniline  gives  cc-phenyl-<x-n-propylcarbamidef  m.  p* 
89.4 — 89*8°  [ picrate ,  m.  p.  118—118*5°;  oxalate,  m,  p. 

7 1—72°  (decomp . )],  and  v-phenyl-a-n-propylbiuret,  m.p. 
151°*  a-Phenyl-a-n-bntylcarbamide  has  m.  p,  50*5— 
51*1°.  The  monoalkyl  derivatives  may  be  isolated 
by  evaporating  their  aqueous  solutions,  but  the  dialkyl 
and  arylalkyl  derivatives  are  partly  decomposed  into 
amine  and  cyanic  acid.  These  last  also  decompose  at 
the  m,  p.  into  alkylanilines  and  cyanuric  acid.  Nitro¬ 
carbamide  reacts  but  slightly  with  anhydrous  alcohols. 
In  presence  of  water  it  gives  esters  of  earbamic  and 
allophanic  acids.  H.  E.  F.  Notton. 

Dearrangement  of  nitrobiuret ;  application  in 
synthesis.  T.  L.  Davis  and  K.  C.  Blanchard 
(J.  Amer.  Chem,  Soc,,  1929,  51,  1801— 1806}.— The 
reactions  of  nitrobiuret  in  aqueous  solution  indicate 
that  it  decomposes  primarily  into  nitroamide  and 
dicyanic  acid,  NH»*COdSuCO,  and  to  a  smaller  extent 
into  carbamide  and  nitrocyanie  acid,  N02dSnCO.  A 
fresh  cold  solution  does  not  give  the  biuret  test,  but 
when  heated  it  evolves  carbon  dioxide  and  nitrous 
oxide  (cf.  Thiele  and  Uhlfelder,  A.,  1899,  i,  US), 
forming  carbamide  and  a  product  which  gives  the 
biuret  reaction,  but  leaves  only  cyanuric  acid  when 
evaporated.  The  reactions  of  the  solution  with 
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alcohols  and  amines  indicate  that  this  product  is 
dieyanie  acid.  Thus,  nitrobiuret  and  potassium 
hydroxide  give  in  absolute  alcohol  no  reaction,  in 
80%  alcohol  potassium  allophanate  (32%  of  the 
theoretical),  and  in  50%  alcohol  carbamide  but  no 
allophanate.  Gradual  addition  of  water  to  nitro¬ 
biuret  in  ethyl,  ^-propyl,  or  n-butyl  alcohol  gives 
mixtures  of  alkyl  carbamates  and  allophanates ;  tert.~ 
butyl  alcohol  gives  carbamate  only,  and  isosmjl 
alcohol  allophanate  only.  The  carbamates  are  pro¬ 
duced  by  a  secondary  reaction  between  the  alcohols 
and  allophanates.  Nitrobiuret  gives  with  aqueous 
ammonia  at  100°  biuret  (60%  of  the  theoretical)  and 
with  amines  in  warm  aqueous  solution  good  yields  of 
the  following  substituted  biurets  :  a-methyl-,  m.  p. 
166*5—167°;  a-ethyl-,  m.  p.  154 — 154*5° ;  cc-n .-propyl-, 
m.  p.  147*2— 147*6°;  m-n-buiyl,  m.  p.  1294—129*5°; 
m-benzyl-,  m.  p.  174*5 — 175°;  a- phenyl-,  m.  p.  165°; 
a-p-tolyb,  m.  p.  199°;  «-(a -naphthyl)- >  m.  p.  217*3— 
217*6° ;  o m-dirmihyl-,  m,  p.  141—141*5°;  o m-diethyl-, 
m.  p.  139 — 139*2° ;  aa -di-n-propyb,  m.  p.  129—1294° ; 
mm-di-n-butyl-,  m.  p.  144*8—145°;  a*phenyl~a*ethyl~, 
m,  p.  155*2 — 155*8°;  and  m-phenyl-m*n-propyl-,  m.  p. 
151—151*5°.  Nitrobiuret  does  not  gives  triuret  with 
carbamide  in  warm  water,  but  with  biuret  it  gives 
tetmret,  NH2*[CO'NH]3*CO*NH2.  A  solution  #  of 
nitrobiuret  in.  cold  concentrated  sulphuric  acid  gives 
up  its  nitre-group  quantitatively  in  the  nitrometer  and 
may  bo  used  at  0°  to  effect  nitrations. 

H,  E.  F.  Notton, 

Diguanides.  1.  Constitution  of  the  complex 
compounds  of  diguanide  with  heavy  metals. 
II.  Depressing  action  of  dignanides  on  blood- 
sugar.  K,  H.  Slotta  and  R.  Tschesche  (Ber., 
1929,  62,  [B],  1390—1398,  1398—1405}.—!.  Examin¬ 
ation  of  a  series  of  substituted  diguanides  shows  that  the 
formation  of  complex  metallic  compounds  occurs  only 
with  derivatives  in  which  tho  hydrogen  atoms  of  the 
three  imino-groups  are  not  replaced.  The  complex 
compounds  are  therefore  formulated 

[nh2*C(:nh)-n*C(:nh)*nh2]2. 

IWI 

Gyanocarbamide  is  converted  by  successive  treat¬ 
ment  with  alcoholic  methylamine  at  100°  and  sul¬ 
phuric  acid  into  methylguanylcarbamide  sulphate, 
[NH2#GO*NH*C(  ;NH)  *NHM©]2jS2S04,  m.  p.  228—230° 
(slight  decomp.),  which  does  not  yield  a  copper  com¬ 
pound.  Carbelhoxymethylcyanamide,  b.  p.  100°/ 
I  mm,,  from  the  sodium  derivative  of  carboeihoxy- 
eyanamide  and  methyl  sulphate,  is  converted  by  con¬ 
centrated  aqueous  ammonia  into  trimethylmelamine, 
m.  p.  115°.  Addition  of  amines  to  dicyanamicle 
furnishes  the  following  hydrogen  mlphaies :  az-di- 
methyldiguanide , 

NHMe*G(:i myim^C(mRyWmieM2BOi9  decomp. 

200° ;  txfz-diallyldiguanide ;  aazc4eiramemyldiguanide, 
decomp.  142°  after  softening  at  133 — 135°.  N-Methyl- 
guanylthiocarbamide  is  transformed  by  boiling  ethyl 
bromide  into  ]8-methyl-&-ethylguanyUhiocarbamide 
hydrobromide,  m.  p.  173—175°  (incipient  decomp.), 
converted  by  methylamine  and  dimethylamine  into 
a :  W-dirmihyHigtmmide  hydrobromide, 
MBle*C(:NMe)*NH-C(:NH)*NH2,HBr,  decomp.  240— 


245°,  and  am  :N $4fimetkyldiguanide  hydrobromide,  m.p. 
185 — 190°.  s-Triphenylguanidine  and  cyanamide  in 
benzene  and  ether  afford  a :  IP :  y-triphenyldiguanide, 
decomp.  118—120°.  5-Trimethylguanidine  (hydrogen 
sulphate)  and  s-triphenetidy]guanidine  could  not  be 
caused  to  react  similarly  with  cyanamide.  The 
dieyanomethylamide,  m.  p.  235—238°  after  softening 
at  221°  of  Bladelung  and  Kern  (A.,  1922,  i,  438)  is  a 
polymerised  compound.  Diguanide,  decomp.  142°,  is 
obtained  crystalline  by  treatment  of  diguanide  sulphate 
with  a  solution  of  sodium  in  boiling  ethyl  alcohol. 
The  action  of  ethyl  chloroacetate  on  diguanide  affords 
diguanido-z-acetic  acid  hydrochloride, 
Nfl2*C(:NH}-NH*C(:NH)*NH-CHfC02HJHa,  decomp. 
148°,  with  minor  amounts  of  2-amino-64mino~l  :  4- 
endamethylene-l  :  3  :  5 -triazine  hydrochloride  (cf.  I), 
m.  p.  215°  (decomp.).  Similarly,  oca-dimethyldi- 
%  j  r.  guanide  yields  am-dimeikyldiguan- 
NiJvC- N~C'NH  ido-z-acetic  acid  hydrochloride,  de¬ 
comp.  178—180°,  and  2 -dimethyl- 
*N  C%NS  amino  -  ®4mina  - 1  :  ^-endomethyl- 

\  1  Jp  lene-l  :  3  :  54riazine  hydrocMo - 

m.  p.  176°  (decomp.). 

II.  The  physiological  action  of  diguanides  depends 
on  the  presence  of  at  least  one  unsubstituted  amino- 
group.  In  the  series  a-methyh,  ethyl-,  propyl-, 
tsobutyl-,  iso&myl-  maximum  activity  is  observed  with 
the  methyl  derivative ;  this  is  also  the  case  with  the 
allyl  compound  in  the  sequence  allyl-,  crotyl-,  iso- 
amylenyl-,  fsohexenyl-.  Among  aa-di-derivatives  the 
methyl  compound  is  most  potent.  No  advantage  is 
gained  by  the  introduction  of  the  phenyl  or  anisyl 
group  or  the  acetic  acid  residue. 

The  following  substituted  diguanides  are  prepared 
by  addition  of  the  requisite  amine  to  eyanoguanidine  : 
a-propyldiguanide  sulphate , 

[NHPr-C(:NH)*NH-C(;NH)*NH2]2?H2S04,  m.  p.  193— 
196°;  rn-imamyldiguanide  sulphate,  m.  p.  168—170°; 
mm-dimeihyldiguanide  hydrochloride ,  m.  p.  235°; 
occe-diethyldiguanide  sulphate,  decomp.  202°;  very 
hygroscopic  mm-diallyldiguanide  hydrochloride ,  m.  p. 
100—110° ;  m-crotyldiguanide  sulphate,  m.  p.  165 — 168° 
[( ?)N -crotylphthalimide,  C12H12ON2,  b.  p.  178 — 180°/ 
12  mm.,  m,  p.  76°];  m-moamylenyldiguanide  sulphate , 
m.  p.  153—154° ;  a-m  -methyl- -penienyldiguanide 
sulphate,  decomp.  226°;  m-p-anisyldiguanide  hydro¬ 
chloride ,  m.  p.  235°.  Treatment  of  guanyl-$-ethyl* 
thiocarbamide  (hydrobromide,  decomp.  166°),  prepared 
from  guanylthioearbamide  carbonate  and  ethyl 
bromide  (preferably  in  presence  of  ivater),  with  amines 
leads  to  loss  of  ethyl  mercaptan  and  production  of  the 
following  diguanides  :  a- p ' -hydroxyethyldiguanide  sul¬ 
phate,  decomp.  148° ;  a- $*4hiolethyldiguanide  hydrogen 
sulphate,  decomp.  201° ;  ethylenebisdiguanide  sulphate, 
[*0H2"NH*C(:NH)*]SH*C(2TH)*NH2]2,H2S04,  decomp. 
300° ;  hexamethylenebisdiguanide  hydrogen  sulphate, 
decomp.  205—210°  after  softening  at  195° ;  decamethyl- 
enebisdiguanide  sulphate,  m.  p.  115°,  decomp.  122°. 

H.  Wren. 

Organomagnesium  halides.  H.  Gilman,  E.  L. 
St.  John,  and  N.  B.  St.  John  (Rec.  trav.  chim.,  1929, 
48,  593— 596).— The  optimum  conditions  for  the 
preparation  of  organomagnesium  halides  previously 
determined  (this  voh,  800)  for  small-scale  preparations 
are  found  to  hold  for  operations  on  a  larger  scale,  and 
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in  some  cases  better  yields  are  obtained.  In  general, 
the  halide,  in  6  equivalents  of  ether,  can  be  added 
to  the  magnesium  in  0*5 — 0-75  hr.  The  detailed 
preparation  of  Grignard  reagents  from  ra-butyl 
bromide  (yield  91%),  benzyl  chloride  (yield  91%), 
bromobenzene  (yield  98%),  and  a-bromonaphthalene 
(yield  96%),  and  the  yields  obtained  by  conversion 
with  carbon  dioxide  into  the  corresponding  carboxylic 
acids,  are  given.  When  a  solution  of  magnesium 
a-naphthyl  bromide  in  ether  is  cooled,  the  etherate 
crystallises.  C.  W.  Shoppee. 

Relative  reactivities  of  organic  halides.  Rel¬ 
ative  rate  of  formation  of  Grignard  reagents. 
H.  Gilman  and  R.  J.  Vanderwal  (Bull.  Soc.  chim., 
1929,  [iv],  45,  344 — 349). — The  relative  reactivities  of 
a  series  of  organic  halogen  compounds  have  been 
compared  by  observing  the  time  required  for  a  positive 
result  with  the  Gilman  and  Schulze  colour  test  (A., 
1925,  ii,  1011 ;  cf.  this  vol.,  303).  The  test  measures 
the  reaction  (i)  RX+Mg  — >  R*Mg*X,  but  negative 
results  due  to  the  alternative  reaction  2RX+Mg  — > 
R*R+MgX2  preceding  (i)  (cf.  this  vol,,  179)  are  not  a 
serious  source  of  error  in  comparing  reactivities  of 
magnesium  organohalides  of  the  same  class  (cf.  Gilman, 
Zoellner,  and  Dickey,  this  vol.,  800).  Among  the 
normal  alkyl  (propyl  to  octyl)  bromides  and  iodides 
the  reactivity  thus  measured  decreases  as  the  size  of 
the  aUvyl  group  increases.  Comparison  of  the  yields  of 
magnesium  alkyl  bromides  indicates  an  alternating 
effect  in  the  series  ethyl  to  octyl  bromide.  The  order 
of  reactivity  with  the  butyl  bromides  is  :  n~<£iso- 
<sec.<zieri.  Only  an  approximate  result  could  be 
obtained  with  lerl. -butyl  bromide  and  by  noting  the 
time  at  which  ebullition  commences.  With  the 
hromotoluenes  the  para  is  the  most,  the  ortho  the  least 
reactive ;  measurements  were  made  in  presence  of 
iodine  as  activator.  I  -Bromonaphthalene  is  much  less 
reactive  than  2 -bromonaphthalene,  both  in  presence 
and  absence  of  iodine  as  catalyst,  an  observation 
agreeing  with  the  less  aromatic  and  more  aliphatic 
properties  shown  by  p -substituted  naphthalene  deriv¬ 
atives  generally  and  with  the  observed  order  of 
reactivity  :  n- octyl  bromide  >bromocvc?ohexane> 
bromobenzene.  Comparing  the  reactivity  of  alkyl 
halides  with  the  same  alkyl  but  different  halogens,  the 
fluorides  are  remarkably  inert,  the  chlorides  standing 
midway  between  these  and  the  bromides  or  iodides. 
Aryl  iodides  are  more  reactive  than  the  corresponding 
bromides,  but  alkyl  bromides  are  slightly  more  reactive 
than  the  iodides,  comparison  being  less  exact,  since  the 
reaction  2RX+Mg — R*R+MgX,  is  readier  with 
the  iodides  than  with  the  bromides.  Treatment  of 
alkyl  iodides  with  mercury  in  purification  appears  to 
reduce  their  reactivity  slightly.  R.  Brightman. 

Influence  of  pressure  on  the  formation  of  Grig- 
nard  reagents,  H.  Gilman,  R.  J,  Yanderwal, 
and  F.  E.  Brown  (Bull.  Soc.  chim.,  1929,  [iv]9  45. 
350 — 351). — The  rate  of  formation  of  magnesium 
ft-butyl  bromide,  measured  by  the  technique  previously 
described  (cf.  this  vol.,  303),  is  slightly  greater  under 
2~3  atm.  than  at  atmospheric  pressure.  No  acceler¬ 
ation  was  observed  with  chlorobenzene,  either  on 
heating  for  4|  hrs.  at  90°  in  a  sealed  tube  or  under  63 — 
96  atm.  at  ordinary  temperatures,  R.  Brightman. 


Preparation  of  magnesium  n-butyl  bromide. 
P.  Borgstrom,  F.  C.  Wagner,  and  H.  C.  Griffin 
(J.  Amer.  Chem.  Soc.,  1929,  54,  1861—1 865).— 
Preparations  using  6 — 10  mols.  of  n- butyl  bromide  are 
described.  The  highest  yields  arc  obtained  when  the 
bromide  is  added  to  the  magnesium  at  such  a  rate 
(1  mol.  in  40  min.)  that  the  concentration  of  unchanged 
bromide  is  always  very  small.  It  is  unnecessary  to 
use  more  than  the  theoretical  amount  of  magnesium. 
The  yield  of  Grignard  reagent,  92*5%  of  the  theoretical, 
or  94*3%  allowing  for  recovered  bromide,  is  in  good, 
agreement  with  that  given  by  Gilman  and  McCracken 
(A.,  1924,  i,  23).  H.  E.  F.  Notton. 

Alkylation  of  tetra-  and  tri-cyanocadmic  acid, 
F.  Holzl  (Monatsh.,  1929,  51,  397— 419)  — The  action 
of  silver  nitrate  on  potassium  cadmieyanide, 
K2[0d{0N)4],  yields  a  mixture  of  the  complex  salts 
Ag[Cd(CN)3]  and  Ag2[Cd(CN)4],  which  dissolves  in 
water  at  60°  with  precipitation  of  silver  cyanide,  the 
pure  salt  Ag[Cd(CN)3]  crystallising  from  the  aqueous 
solution.  When  this  salt  is  methylated  with  methyl 
iodide  a  series  of  complex  methylated  derivatives  of 
the  acid  H[Cd(CN)3]  containing  only  methylcarbyl- 
amine  groups,  are  obtained,  the  unmethylated 
cyano -groups  undergoing  partial,  stepwise  hydrolysis 
to  yield  complex  salts  containing  several  atoms  of 
tervalent  cadmium  united  by  single  cyano-bridges. 
These  compounds,  however,  are  unstable  and  readily 
react  with  water  to  yield  derivatives  of  quadrivalent 
cadmium.  Thus  the  action  of  an  excess  of  meth}l 
iodide  on  the  salt  Ag[Cd(CN)3]  for  10  days  in  the  dark, 
extraction  of  the  solid  product  with  chloroform,  and 
crystallisation  from  dilute  methyl  alcohol  yields  the 
compound  C0H1BO8N6Cd4  (I),  which  has  a  weakly 
alkaline  reaction  in  aqueous  solution  and  yields  carbyl- 
amine  when  heated  alone  or  with  alkali.  Alternative 
structures  for  this  compound  are  suggested,  the  most 
probable  being 

[NC‘Cd(OH)(OH2)*{CN*Cd(OH)(OH2)}3'CNMe]. 

Similar  methylation  with  a  large  excess  of  methyl 
iodide,  extraction  of  the  solid  product  with  chloro¬ 
form,  and  crystallisation  from  absolute  methyl  alcohol 
yields  the  compound  Cd2G4H502N3,  which  qualitatively 
resembles  I :  the  most  probable  formula  is 
[Cd(OH)(CN)“CN*Cd(OH)(CNMe)].  Alkylation  of 
potassium  cadmieyanide  with  methyl  sulphate  yields 
complex  salts  of  quadrivalent  cadmium  containing 
3  or  6  cadmium  atoms  united  by  a  double  cyano-bridge 
derived  similarly  by  partial  hydrolysis  of  the  simple 
compound  [Cd{GN)2(CNMe)2l.  Thus  the  action  of 
a  large  excess  of  methyl  sulphate  on  finely-powdered, 
dry  potassium  cadmieyanide  in  the  dark  for  8  days, 
filtering  from  the  solid  product  (II),  removal  of  the 
excess  of  methyl  sulphate  from  the  filtrate  by  distill¬ 
ation  in  a  vacuum,  and  extraction  of  the  residue  with 
methyl  alcohol  yields  a  compound  wdiich  gives  carbyl- 
amine  with  alkali,  and  barium  sulphate  on  prolonged 
heating  with  barium  chloride  and  hydrochloric  acid, 
and  is  probably  [Cd(CNMe)3or4](Me2S04)o.  Extraction 
of  the  solid  product  II  with  methyl  alcohol  and 
fractional  crystallisation  from  this  solvent  to  remove 
potassium  methyl  sulphate  yields  the  compound 
[  Cd(OH)(CNMe)-(CN)2*Cd*(CN)2*Cd(CN)(CNMe)].  The 
action  of  methyl  sulphate  on  a  saturated  aqueous 
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solution  of  potassium  cadmieyanide  for  2  days, 
extraction  of  the  solution  with  ether,  and  crystallis¬ 
ation  of  the  residue  from  the  ether  from  methyl 
alcohol  yields  the  compound  Cd  G(CN)  n(CNMe) (OH), 
for  which  three  possible  formulas  are  given  among 
which  decision  cannot  be  made.  In  all  these  complex 
salts  (the  mechanism  of  the  formation  of  which  is 
discussed)  a  quantitative  determination  of  nitrile  and 
carbylamine  groups  by  Guillemard’s  method  (A.,  1908, 

,  i,  718)  proves  that  in  every  case  only  methylearbyb 
amine  and  no  nitrile  groups  are  present.  The  relation 
of  these  results  to  those  of  Enklaar  (A.,  1925,  i,  1394) 
is  discussed  and  it  is  suggested  that  the  liberation  of 
normal  (stable)  hydrogen  cyanide  by  the  action  of 
hydrogen  sulphide  on  potassium  cadmieyanide  and 
similar  complex  cyanides  is  no  evidence  of  its  existence 
as  such  in  the  co-ordination  sphere,  since  the  labile 
(aso~) form  if  liberated  would  immediately  isomerise  to 
the  stable  form  under  the  influence  of  hydrogen  sul¬ 
phide  (el  also  Slotta  and  Jacobi,  this  vol.,  304). 
Alkylation  with  ethyl  iodide  was  not  possible. 

J,  W.  Baker. 

Preparation  of  pure  ci/clohexene.  H.  I.  Water¬ 
man  and  EL  A.  van  Westen  (Ree.  trav,  chirm,  1929, 
48,  637—840)  ,—cycbHexene,  b.  p.  .83*05— 83- 15°/ 
758  mm.,  T 44657,  containing  a  trace  of  cydo- 
liexanol  as  the  sole  impurity,  can  be  obtained  by 
fractional  distillation  of  Poulene*s  product.  Careful 
fractionation,  followed  by  treatment  with  sodium 
under  reflux  for  7  hrs.  and  refractionation,  afforded 
pure  c?/cMiexene,  b.  p.  82*87759  mm,,  1*44637. 
The  product  of  the  catalytic  reduction  was  pure 
i  cyclohexane,  1*42425.  C.  W.  Shoppee. 

Ring  strain  and  radical  formation.  III.  G. 
Wima  and  M.  Leo  (Bex\,  1929,  62,  [B],  1405—1410; 
of.  A.,  1928,  642,  1233). — In  the  series, 

~  CPh2*C«H4lCH2]rt*C0H4*OPh2  —  (n=  1— I),  the 
position  of  the  very  broad  absorption  band  in  the 
spectrum  of  the  first  two  homologues  corresponds  with 
that  of  the  monomeric  tridiphenylylmethyl,  whereas 
with  the  third  and  fourth  radical  it  resembles  that  of 
the  moderately  dissociated  hexaphenylethane.  The 
marked  differentiation  in  the  optical  properties  of  the 
di-radicals  is  in  harmony  with  expectations  based  on 
models ;  intramolecular  union  of  the  terminal  radical 
valencies  is  impossible  in  the  first  two  cases,  but  the 
ring  strain  allows  such  union  for  a  di-radical  with  a 
longer  methylene  bridge. 

p-j Benzoylbenzijl  bromide,  m.  p.  112°,  from  p-methyl- 
fenzophenone  and  bromine  at  150°,  is  converted  by 
ethyl  disodiomalonate  into  ethyl  di-p-benzoylbenzyl~ 
mlonate,  separating  according  to  conditions  of  crystall¬ 
isation  in  two  dimorphous,  interconvertible  forms, 
m.  p.  103—104°  and  108 — 109°,  respectively.  Hydro¬ 
lysis  and  decarboxylation  give  only  resinous  products. 
The  ester  is  transformed  by  magnesium  phenyl  bromide 
into  ethyl  di-p-hydroxydiphenylmelhylbenzyhnalona le, 

(0H“CPh2«CflH4*GH2)2C(CO2Et)2,  m.  p.  173-5— 174-5°, 
converted  by  hydrogen  chloride  in  ether  into 
ethyl  di-p-chlorodiphenylmethylbenzylmatonate,  readily 
hydrolysed  to  the  glycol.  Dehalogenation  of  the 
chloride  by  copper  powder  under  nitrogen  yields  a 
pale  brown  solution  not  at  all  resembling  that  of  the 
radicals  described  previously ;  exposure  of  the  radical 


solution  to  oxygen  causes  remarkably  slow  deeoloris- 
ation  to  a  pale  yellow. 

a8-Diphcnylbutane  is  converted  by  benzoyl  chloride 
and  aluminium  chloride  into  ah-di-p-henzoylphenyl- 
butane,  m.  p.  150°,  transformed  by  magnesium  phenyl 
bromide  into  v£~di-(p4iyd>roxydiphenijhmihylphenyl)~ 
butane,  m.  p.  140—145°.  ocS-D  i-p-cldorodiphenyl- 
meihylphenylbutane,  m.  p.  159—161°,  is  transformed 
by  copper  powder  into  the  corresponding  di-radical, 
which,  like  its  oxidation  product,  could  not  be  caused 
to  crystallise.  H,  Wren. 

Reactions  of  nitrosulphonyl  chlorides.  I. 
Reactions  of  hydrazine  hydrate  with  o-nitro- 
sulphonyl  chlorides.  A.  T.  Dann  and  W.  Davies 
(J.C.S.,  1929,  1050— 1055).— The  reaction  between 
warn  hydrazine  hydrate  and  2-chloro-5-nitro-p- 
toluenesulphonyl  chloride  is  expressed  as  follows  : 
2R*S020i+ 2NH2*NH2,H20 =2R*S02H +N2+  2H20  + 
NH2*NH2,2HG1  and  is  a  general  reaction  unless  the 
sulphinic  acid  is  too  unstable.  If  carried  out  in  the 
cold  the  primary  hydrazide  can  sometimes  be  isolated, 
2-Chloro-h-niiro-p4oluenesulphinic  acid,  m.  p.  131*5°, 
prepared  by  the  interaction  of  hydrazine  hydrate 
with  2-chloro-5-nitro-p-toluenesulphonyl  chloride,  on 
methylation  gives  2-chloro-5-nitro-p4oluenesulphone, 
m.  p,  145—146°.  2  -  Ch  loro  -  5  -  nit  ro  -  p  - iolu  encsulphon  - 
hydrazide,  m.  p.  110—113°,  was  prepared  in  the  cold; 
it  reacts  with  einnamaldehyde  in  warm  anisole  solution 
to  give  cinnmnaldehyde-2  -  chloro  -  5  -  nitro~'p4oluene~ 
mlphonhydrazone,  dark  red,  m.  p.  95°.  o-Nitro- 
benzenesulphonhydrazide,  m.  p,  110°,  can  be  prepared 
below  0° ;  6-chloro-4-nitro-o4oluene8ulphonhydrazidef 
m.  p.  127°,  and  2-cMoroS-nitro-ip4oluene8ulphon- 
hydrazide,  m.  p.  125°,  can  be  prepared  in  the  usual 
way.  p-Nitrobenzoyl  chloride  reacts  with  hydrazine 
hydrate  in  benzene  solution  giving  p-nitrobenzoyl- 
hydrazide,  m.  p.  217°.  Benzaidekyde -p-nit robenzoyl- 
hydrazone,  m.  p.  259°,  may  be  used  as  a  delicate  test 
for  benzaldehyde.  &-Di-p-nitrobenzoylhydrazine  has 
has  ra.  p,  291°.  C.  W.  Gibby. 

O  ctahy dr onaphthalene  from  tertiary  deca- 
hydronaphthol.  S.  Nametkin  and  E.  Glagolev 
(Ber.,  1929,  62,  [B],  1570 — *1573,  and  J.  Russ.  Phys. 
Chem.  Soc.?  1929,  61,  535—540;  cf.  A.,  1926,  508).— 
The  ociahydronaphthalene,  obtained  by  the  action  of 
potassium  nitrite  on  9  -  am  inodecahy  dronaph  t  h  alene 
hydrochloride,  is  converted  by  perbenzoic  acid  in 
chloroform  into  the  corresponding  oxide,  C10HlcO, 
b.  p.  82—8378—9  mm.,  df  1*003,  na  14847,  trans¬ 
formed  by  water  into  the  glycol,  C10Hlfl(OH)2,  isolated 
as  a  mixture  of  isomerides.  Dehydration  of  the 
glycol  affords  hexahydronaph thalene,  b.  p,  75 — 76°/8 
mm.,  df  0*9726,  nm  1*5322.  The  octahydronaphthalene 
is  therefore  the  A9-compound.  H.  Wren. 

Behaviour  of  cis-  and  frans-decahydro- 
naphthalene  towards  bromine  and  aluminium 
bromide.  Isomerisation  of  hydrindane.  N.  D. 
Zelinski  and  M.  B.  Turova -Poll ax  (Ber.,  1929,  62, 
[B],  1658—1663;  cf.  A.,  1925,  i,  1053).— Treatment 
of  as-deeahydronaphthalene,  b.  p  192*7 — 193°/755 
mm.,  with  excess  of  bromine  gives  a  hexabromo- 
naphthalene,  m.  p.  312°,  whereas  the  corresponding 
JrattS-eompound  yields  a  hexabromonaphthalene ,  m,  p. 
269°;  the  compound  of  m,  p.  311—312°  is  also 
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obtained  by  bromination  of  naphthalene.  cts-Deea- 
hydronaphthalene  w'hen  treated  with  aluminium 
bromide  and  hydrogen  bromide  at  the  ordinary  tem¬ 
perature  gives  mainly  an  additive  product ,  C4H8,AlBra, 
from  which  little  of  the  ketone  Cl0H17*COMe  [semi- 
earbazone,  m.  p.  252°  (deeomp,)]  is  obtained  by  treat¬ 
ment  with  aluminium  chloride ;  the  part  of  the  hydro¬ 
carbon  which  does  not  unite  with  the  aluminium 
bromide  undergoes  partial  isomerisation  to  trans- 
decahydronaphthalene.  Under  similar  conditions, 
aluminium  bromide  does  not  appear  to  react  with 
decahydronaphthalene.  Hydrindane,  b.  p.  166°/758 

mm, ,  nm  14683,  is  converted  by  aluminium  bromide 

at  100°  into  tmns-hydrindane  mixed  with  a  more 
fundamentally  isomerised  hydrocarbon ;  a  product, 
(09H14k  m.  p.  192 — 193°,  formed  by  polymerisation 
of  partly  dehydrogenated  hydrindane,  is  also  pro¬ 
duced*  H*  Week, 

Rubrene.  Mechanism  of  formation,  an  inter¬ 
mediate  chloro-compound,  C.  Motjretj,  0*  Du- 
r rais sn,  and  J.  Robih  (Compt,  rend.,  1929,  188, 
1582— 1584),— When  an  ethereal  solution  of  diphenyl- 
phenylacetylenylmethyl  chloride  is  allowed  to  undergo 
spontaneous  dissociation  in  the  cold  (several  months), 
or  is  heated  at  70°  for  30  min,,  an  intermediate 
crystalline  compound,  C42H29C1,  m.  p.  217°,  is  formed, 
which  is  slowly  transformed  into  rubrene  in  cold 
ethereal  solution  and  more  rapidly  on  warming* 

a  a  n.  Vass. 

Rubrene*  Hew  oxide  of  rubrene.  0,  Moijre it, 
C.  Dueratsse,  and  L.  Enderlin  (Conipt,  rend.,  1929, 
188,  1528— 1530),— In  addition  to  the  dissociable 
peroxide  R02  (A.,  1926,  945;  1928,  53),  rubrene 
forms  a  stable  oxide,  RO,  m.  p.  200°  (+CrH6)  and 
325°,  lvhich  is  obtained  by  the  action  of  15%  nitric 

add,  chromic  acid,  or  permanganate  on  rubrene,  or 
by  reduction  of  the  peroxide  by  zinc  and  acetic  acid* 
It  is  reduced  to  rubrene  by  iron  and  acetic  acid  or  by 
hydriodic  acid.  Oxidation  yields  only  dibenzoyl- 
benzene.  The  relation  of  rubrene  to  its  oxides  is 
parallel  to  that  of  haemoglobin  to  its  oxides,  and 
suggests  that  the  characteristic  properties  of  the  latter 
are  due  to  the  hydrocarbon  part  of  the  molecule. 

R.  K.  Callow. 

Polynuclear  aromatic  hydrocarbons  and  their 
derivatives.  IV*  N aphthaphenanthrenes  and 
their  quinones.  E.  Clar  (Bex\,  1929,  62,  [J3], 
1574 — 1582;  cf.  this  voL,  435,  689). — The  mixture  of 
ketones,  mainly  o-tolyl  9-phenanthryl  ketone  (foe, 
ciL),  is  converted  by  distillation  chiefly  into  1 : 2  : 3  : 4- 
dibenzanthracene,  whilst  from  the  more  sparingly 
soluble  portions  naphtha- 2f :  3'-l :  2 -phenanthrene,  m.  p. 
293 — 294°  in  a  sealed  capillary,  is  isolated  by  repeated 
crystallisation  from  xylene.  The  last-named  hydro¬ 
carbon  is  also  prepared  by  distillation  of  1  :  2-phthalyl- 
phenanthrene,  m,  p.  269 — 270°,  wdth  zinc  dust*  1  :  2- 
Phthalylphenanthraquinone,  its  o -diazine,  not  molten 
below  375°,  and  1  :  2-benzQanthraquinono-2' :  T  ;  3  ;  4- 
pkma-zine,  subliming  at  about  300°/vac.,  are  described. 
a-Naphthoyl  chloride  and  2-methyi-5  :  6  :  7  :  8-tetra- 
hydronaphthalene  arc  converted  by  aluminium 
chloride  in  benzene  into  S-a-naphthoyl-2-methyl- 
5:6:7:  8 -tetrahydronaphthalene,  b.  p.  about  265°/ 13 
mm.,  m,  p,  142 — 143°;  3-$~napkthoyl-2-methyl~ 


5:6:7:  S4etrahydronaphthalene,  m.  p.  103 — 104°,  is 
prepared  similarly.  Either  ketone  is  transformed  by 
distillation  with  copper  powder  into  naphtha- 
2'  :  3'-2  :  3 -phenanihrene,  m.  p.  263 — 264°,  2  :  3- 
Phthalylphenanthrene,  m.  p.  272 — 273°,  and  2  :  3- 
phthalylphenanihraquinom ,  m.  p.  318°,  are  described, 
Tho  diquinone  is  converted  by  phenylhydrazine  into 
the  quintiydrone,  C22H1204,  m.  p.  about  375°  (decomp.), 
and  by  o-phenylencdiamine  into  the  phemzine, 
0»aH1dOJSL,  subliming  at  about  300°/vae. 

EL  Wren. 

Phenyl-  and  o-tolyl-thiocarhimides  as  reagents 
for  primary  aromatic  amines.  T,  Otterbacher 
and  F.  C*  Whitmore  (J,  Amer.  Chem.  Soc.,  1929,  51, 
1909 — 1911).— These  reagents  have  the  advantage 
that  they  may  be  used  in  presence  of  water  or  alcohol 
and  form  no  by-products.  The  following  derivatives 
of  5-diphenylthioearbamide  were  prepared  in  hot  or 
cold  alcoholic  solution :  p -methyl-,  m.  p.  141°; 
o -methyl-,  m.  p*  136° ;  m -methyl-,  m.  p,  94° ;  p-bromo*, 
m.  p,  148° ;  o-bromo-,  m.  p,  146° ;  m-bromo-,  m.  p.  97°; 
p -chloro-,  m.  p.  152°;  o -chloro-,  m.  p.  156°;  m-chloro-, 
m.  p.  116°;  p -iodo-,  m,  p.  153° ;  2-bromo-4-methyl-, 
ro.  p.  154*5°;  2  :  4 -dimethyl-,  m.  p.  133-5°;  4-hydroxy- 
2-methyl-,  m.  p.  167*5° ;  p -hydroxy-,  m.  p.  150°,  also  the 
following  derivatives  of  p'-methyl-s-diphcnyltliio- 
carbamide  :  p -methyl-,  m.  p,  132°;  o -methyl-,  m.  p, 
158°;  m -methyl-,  m.  p.  140°;  p-bromo-,  m.  p,  143°; 
o -bromo-,  m.  p*  128°;  m-bromo-,  m.  p.  101°;  p -chloro-, 
m.  p*  134*5°;  o -chloro-,  m.  p.  140°;  m-chloro-,  m.  p. 
124°;  p-iodo-,  m.  p.  150°;  2-bromo~4-methyl-,  m.  p. 
132°;  2  :  4- dimethyl-,  m.  p.  143*5° ;  4-hydroxy-2- 
methyl m.  p.  182*5°;  p -hydroxy-,  m.  p,  158°;  p-meth- 
oxy-,  m.  p.  138° ;  and  o -methoxy-,  in.  p.  126°.  The 
diplienylihiour  ethanes,  m.  p.  172°  and  in.  p.  168°, 
respectively,  of  phenylhydrazine  and  hydrazobenzene, 
and  phenyl-,  m.  p,  154°,  and  p-tolyl-,  m.  p.  160°, 
-thiocarbamides  were  obtained  similarly. 

H.  E.  F.  Nqtton, 

Steric  hindrance  and  the  Grignard  reaction, 
Colour  reactions  of  organometaHic  compounds, 
H.  Guslar  and  L*  L.  Heck  (Ber.,  1929,  62,  [B],  1379— 
1384;  cf.  Gilman  and  others,  A.,  1925,  ii,  1011 ;  1928, 
160;  this  voL,  303).— The  observation  of  von  Braun 
and  others  (A.,  1918,  i,  107 ;  1920,  i,  30)  that  p-methyl- 
anilinoethyl  chloride  and  bromide  do  not  react  with 
ketones  appears  at  variance  with  the  universality  of 
the  authors5  colour  reaction  of  compounds  containing 
the  group  OMgX  and  Miehler’s  ketone.  It  is  found 
that  in  these  cases  the  colour  is  only  slowly  developed, 
thus  supporting  the  hypothesis  that  the  sluggishness 
is  due  to  steric  hindrance.  On  the  other  hand,  the 
Grignard  reagents  from  triphenylmethyl  chloride  and 
bromomesitylene  give  an  immediate  colour.  p-Methyl- 
anilinoethyl  chloride  is  prepared  hy  the  successive 
addition  of  magnesium  ethyl  bromide  and  (3-ehloro- 
ethvl  p-toluenesulphonafce  to  methylaniline  in  ether. 
Its  Grignard  derivative  is  transformed  by  w-butalde- 
hyde  into  ^-diphenyldimethyltetramethylenediamine 
(picrate,  m.  p.  203°)  and  the  aminocarbinol 
NMePh-aHpCHPr-OH  (picrate,  m.  p.  145;  chloro- 
platinate,  m.  p.  209°,  decomp.  211°)  (cf.  von  Braun 
and  co-workers,  A.,  1918,  i,  107).  Magnesium  mesityl 
bromide  is  converted  by  carbon  dioxide  into  2:4:6- 
trimethylbenzoic  acid  in  50%  yield.  H.  Wren. 
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iV-Methyl  derivatives  of  2-phenylnaphthylene- 
I  :  3-diamine.  W.  S.  Kentish  (J.0.&,  1929, 1169— 
1175). — The  isomerism  of  the  a-  and  (B-AW'-dimethyl- 
2-phenylnaplithyIene-l  ;  3-diamines  (ef.  Lees  and 
Thorpe,  J.O.S.,  1907,  91,  1282;  Gibson,  Kentish,  and 
Simonsen,  A.,  1928,  1128)  has  been  re-examined. 
The  p-dimefchyl  base  (I)  is  represented  as  NN'-di- 
methyl -2-phenylnaphtliylene-l  :  3-diamine,  and  the 
a-dimethyl  base  (II)  as  3-methylamino  - 1  -  methyl- 
imino-2-phenyl-l  :  2-dihydronaphthalene.  By  treat¬ 
ment  at  the  ordinary  temperature  with  1  mol.  of 
nitrous  acid,  II  affords  a-Z-niirosomeihylammo- 1  - 
meihylim  mo  -  2  -phenyl  -  1  :  2-dihydronaphthalene  (III), 

dimorphous  (unstable  avform,  yellow  needles,  m.  p. 
154°;  stable  a- form,  orange-red  prisms,  m.  p.  154°), 
reconverted  into  II  by  reduction  with  tin  and  hydro¬ 
chloric  and  acetic  acids  at*  100°  in  nearly  theoretical 
yield ;  III  can  neither  be  methylated  nor  condensed 
with  p-toluenesulphonyl  chloride,  but  treatment  with 
excess  of  nitrous  acid  slowly  converts  it  into  p-1  :  3- 
dinitrosomethylamino-2-phenylnaphthalene,  m.  p. 
179°,  which  by  reduction  yields  I.  a  -  3  -  Acetyl  m  ethyl  - 
amino-1 -methylimino-2-phcnyl-l : 2-dihydronaphtlial- 
ene  with  nitrous  acid  furnishes  p « 3  - acetylm elhylamino- 
1  -niirosomelhylamino-2 -phenylnaphihalene,  m.  p.  198°, 
reduced  by  tin  and  hydrochloric  and  acetic  acids  to 
P - 3 -aceiylmethylamino - 1  -me ihylamino-2-ph enyln aphtha  - 
lent,  m.  p.  147°,  which  by  hydrolysis  with  concentrated 
hydrochloric  acid  yields  I.  Similarly  3-p-toIuene- 
sulphonyl-p-AKAr'-dimetliyl-2-phenylnaphthylene-l  :  3- 
di&mine  affords  1  -nitroso-3 -p 4oluenesulphonyl-$ -NN' - 
dimethyl- 2 -phenyhi aphthylene- 1  :  Z-diamine,  m.  p.  183°, 
giving  I  by  reduction  and  hydrolysis.  These  results 
show  that  the  a — >S  transformation  is  effected  by 
nitrous  acid  and  is  unassociated  with  the  nature  of 
the  substituent  in  the  3 -position.  It  is  suggested  that 
nitrous  acid  adds  on  at  the  methyl - 
imino-double  linking,  giving  IV 
(R=Me ;  X—NG),  which  then 
loses  water.  In  support,  it  is 
shown  that  the  “  acetyl  acetate  ”  of 
2 -  phenylnaphthylene - 1  :  3- diamine 
(V)  (Atkinson  and  Thorpe,  J.C.S.,  1906,  89,  1906)  has 
the  structure  IV  (R=Ae ;  X— H),  since,  by  treatment 
with  cold  5%  aqueous  sodium  hydroxide  it  loses  water, 
giving  diacetyl-2-phenylnaphthylene-I  :  3-diamine, 
in.  p.  272°  (of.  lit.).  It  is  concluded  that  V  has  a 
mono-imino-structure. 

It  is  consistent  with  the  suggested  structures  that 
p-3 -nitrmomethylamino  - 1  -■ melhylammo  -  2  -phenyhiaphth  - 
diene,  m.  p.  248°,  has  a  deep  red  colour  and  yields 
highly  *  coloured  solutions,  whereas  the  a  -  mono  - 
nitrosoamine  (III)  gives  but  slightly  coloured 
solutions.  C.  W.  *3hoppee. 
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Perylene  and  its  derivatives.  XXIII.  K. 
Fumke  and  H.  Wolf  (Monatsh.,  1929,  52,  1 — 6). — 
Reduction  of  3  :  9-dichloro-4  :  10-dinitroperylene  (I) 
{Zinke,  Funke,  and  Lorber,  A.,  1927,  350)  with  phenyl- 
hvdrazine  in  boiling  xylene  takes  place  through  an 
intermediate  compound  (constitution  not  established), 
and  gives  3  :  9-dichloro-4 :  10 -diaminoperylene  (II), 
needles  with  copper-red  metallic  lustre  {diacetyl  and 
dibenzoyl  derivatives).  Nitration  of  3  : 9-dibromo- 
perylene  suspended  in  acetic  acid  with  potassium 
3  o 


nitrate  and  sulphuric  acid  affords  3 :  %-dibromo- 
4  :  10 -diniiroperyhm  (III),  reduced  as  above  to  3  :  9- 
dibromo-4  :  10 -diaminoperylene  (IV).  During  acetyl¬ 
ation  or  benzoylation  of  III  and  IV  a  partial  (in  some 
cases  a  total)  elimination  of  halogen  occurs  (cf.  Jung- 
hans,  A.,  1913,  i,  1070).  Whilst  I  and  II  are  unaffected 
by  boiling  with  aniline,  III  and  IV  yield  4  ;  10-di- 
ammoparylene,  steel-blue  rods  (dibenzoyl  and  di- p- 
bromobenzoyl  derivatives),  which  differs  from  the 
diamino-derivative  previously  described  (this  vol., 
550).  This  last  compound  is  postulated  as  the 
3  :  10- derivative,  since  oxidation  of  the  original 
dinitro-compound  (A.,  1927,  350)  with  concentrated 
sulphuric  acid  gives  perylene-3  :  4  :  9  :  10-diquinone. 

H.  Burton. 

Catalytic  reduction  of  nitro-compounds .  M. 
Busch  and  K.  Schulz  (Ber.,  1929,  62,  [R],  1458 — 
1466). — Reduction  is  effected  in  boiling  alcoholic  5% 
potassium  hydroxide  solution,  the  hydrogen  being 
obtained  by  decomposition  of  hydrazine  hydrate 
under  the  influence  of  palladised  calcium  carbonate. 
Reaction  proceeds  more  readily  in  methyl  than  in 
ethyl  alcohol:  thus,  under  defined  conditions,  nitro¬ 
benzene  in  ethyl  alcohol  yields  almost  exclusively 
azoxy benzene,  whereas  in  methyl  alcohol  it  gives 
azobenzene ;  with  increased  amounts  of  catalyst, 
hydrazobenzene  and,  finally,  aniline  arc  produced. 
Mtroplienols  winch  can  yield  pseudo-acids  are  more 
readily  reduced,  o-  and  p-Nitrophenols  give  the 
corresponding  aminophenols :  the  m  -compound  is 
reduced  similarly  in  methyl  alcohol .  m -Nitrobenzene- - 
sulphonie  acid  yields  the  aminobenzenesul phonic  acid. 
The  phenylenediamines  are  obtained  from  o-  and 
^-nitroaniline,  whereas  w-nitroaniline  yields  the 
azoxy-com pound  in  ethyl  alcohol,  but  m-phenylene- 
diamine  in  methyl  alcohol.  Under  similar  conditions, 
azoxybenzene  is  reduced  almost  quantitatively,  azo¬ 
benzene  to  the  extent  of  50%,  to  hydrazobenzene, 
whereas  the  last-named  compound  is  almost  indifferent. 
With  the  nitrotoluenes  the  absorption  of  hydrogen 
increases  in  the  sequence  In  ethyl  alcohol 

azoxy-,  azo-,  and  a  mixture  of  azo-  and  hydrazo- 
toluenes  are  obtained  in  the  three  cases,  whereas 
in  methyl  alcohol  o-nitrotoluene  gives  o-toluidine 
in  excellent  yield,  w-nitrotoluene  affords  ra-hydrazo- 
toluene  and  m-toluidine,  whereas  ^-nitrotoluene 
gives  a  mixture  of  p- azo-  and  -p-hydrazo- toluene 
and  p-toluidine.  With  halogenonitrobenzenes  the 
hydrogen  first  reduces  the  nitro-group,  the  activity 
of  which  is  enhanced  by  the  halogen  atom.  With 
the  o-  and  m-compounds  the  azoxy-eompounds  are 
produced  in  small  yields;  only  in  the  case  of 
jtf-bromonitrobenzene  is  the  azoxy-derivafcive  the 
main  product  (probably  by  reason  of  its  sparing 
solubility  in  alcohol) .  In  general,  halogenoazo- 
benzenes  predominate  in  ethyl  alcohol,  varying 
amounts  of  halogenoanilines  and  aniline  in  methyl 
alcohol.  H,  Wren. 

Action  of  bromine  on  mixed  ethers.  L.  C. 
Raiforb  and  D.  M.  Birosel  (J.  Amer.  Chera,  Soc,, 
1929,  51,  1776— 1778) —Phenyl  allyl  ether  and  excess 
of  bromine  in  chloroform  give  2  : 4-dibromophemjl 
fiy-dibromopropyl  ether,  b.  p.  220 — 223°/10  mm.,  and 
2":  4  :  6-tribromophenol,  but  no  2:4:  04ribromo- 
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phenyl  p y-dibromopropyl  ether,  m.  p*  42»5 — 43*5°, 
prepared  from  tribroraophenyl  allyl  ether  and  bromine. 
Phenyl  methyl,  ethyl,  ?Lpropyh  and  isobutyl  ethers 
are  brominated  at  the  ordinary  temperature  to  2  : 4 :  6- 
tribromo-derivatives.  2:4:  O-Tribromophenyl 
n-propyl  and  isopropyl  ethers  are  not  attacked  by 
bromine,  but  phenyl  isopropyl,  sec.-butyl,  and  ierL- 
butyl  ethers  and  2  :  4-dibromophenyl  isopropyl  ether 
give  fcribromophenol,  which  is  also  formed  to  the  extent 
of  10%  and  20%,  respectively,  from  anisole  and 
phenetole.  The  dealkylation  is  effected  by  hydrogen 
bromide  formed  in  the  reaction  and  docs  not  occur 
(except  with  the  terL- butyl  ether)  in  presence  of 
sodium  acetate,  4-Chloro-'2-nitrophenyl  and  2:4:6- 
trinitrophenyl  Py- d ibromopropijl  ethers,  in,  p.  55°,  and 
m,  p.  102°,  were  prepared  from  the  corresponding  allyl 
ethers  (cf.  Fairbourne,  A.,  1927,  131),  2  :  4-Dibromo- 
phenyl  and  2:4: 64ribromophenyl  iso  propyl  ethers 
have  b.  p.  156°/18  mm,,  and  b.  p.  190°/30  mm,,  m.  p. 
40°,  respectively.  H.  E.  F,  Notton. 

Purification  of  picric  acid,  S,  R.  Benedict  (J. 
Biol.  Chem.,  1929,  82,  1—3). — Picric  acid,  for  the 
purpose  of  the  colorimetric  determination  of  creatin¬ 
ine,  is  best  purified  by  crystallisation  from  glacial 
acetic  acid,  or  by  dissolution  in  sodium  carbonate, 
separation  of  the  sodium  salt,  and  decomposition  of 
the  latter  with  dilute  hydrochloric  acid. 

Cl  R,  Hasixgton. 

Organic  compounds  of  sulphur,  XIII*  Action 
of  aliphatic  diazo-compounds  on  sulphur  aryl 
chlorides  and  mercaptans.  A.  Schonberg,  0* 
Schutz,  and  J.  Peter  (Ber.,  1929,  62,  [. B ],  1663— 
1670 ;  cf*  this  voL,  447). — Diphenyldiazome thane  and 
sulphur  o-nitrophenvl  chloride  react  readily  in 
anhydrous  ether,  giving  nitrogen  and  o*nitropkenyl 
d  iphenylck  loromethyl  sulphide,  CPh2ChS*C6Hl*N02, 
decomp,  about  137°  depending  greatly  on  the  rate  of 
heating.  It  is  converted  by  o-nitrophenyl  mercaptan 
in  boiling  benzene  into  di-Q-nilmphenylihioldiphenyl- 
methane,  CPh2(S*C6H4*N02)2>  m.  p.  (indef.)  about  146° 
(deeomp.),  and  by  phonvl  mercaptan  into  phenyUMoh 
o-nitropkenylthioldiphmyhmtkam ,  ni.  p.  (indef.)  134°. 
9- Chloro~d~o~n itropkenyithiolflu ore m,  decomp,  about 
120°  according  to  the  rate  of  heating,  from  o-nitro- 
phenyl  mercaptan  and  diphenylenediazomethane  in 
ether,  is  converted  by  phenyl  mercaptan  in  boiling 
benzene  into  9-phe nylthiol-d- o-mtrophenylthiolfluorene , 
m.  p*  about  127 — 129°.  Diphenyldi  azomethane  and 
sulphur  phenyl  chloride  in  ether  yield  phenylfchiol- 
diphenylmethyl  chloride,  converted*  by  o-nitrophenyl 
mercaptan  into  phenylthiol -o-nitrophenyl  thioldi- 
phenylme thane.  Dipkenyldiazomethane  and  phenyl 
mercaptan  give  phenyl  diphenylmethyl  sulphide, 
m.  p.  78°.  a-Xaphthyl  mercaptan  is  transformed  by 
diphenyldiazome  thane  into  a-  naphthyl,  diphenyl  - 
methyl  sulphide,  m.  p.  77 — 78°.  Benzyl  diphenyl¬ 
methyl  sulphide  has  m.  p.  70*5°.  9 - Phenylthiolfiuorene, 

to.  p.  about  215°  (deeomp.),  is  prepared  from  diphenyl- 
enediazomethane  and  phenyl  mercaptan.  Di-$~ 
naphthyl  ketone  hydrazone,  m.  p.  148°,  is  transformed 
by  yellow  mercuric  oxide  into  di^-naphthyldiazo- 
methane,  which  passes  in  boiling  benzene  into  dt~p~ 
naphthyl  ketazine,  m.  p.  263 — 264°  in  a  closed  capillary* 

H.  When* 


Nitration  of  methane-  and  ethane-sulphon-p- 
phenetidides.  F.  Reverdix  (Helv.  Chim.  Acta, 
1929,  12,  786),— The  author  acknowledges  that 
ethanesulplionyl-p-phenetidine  and  its  2-nitro-  and 
acetyl  derivatives  described  by  him  (this  vol.,  310)  as 
new  were  first  prepared  by  Autenrieth  and  Bernheim 
(A.,  1905,  i,  47).  Two  other  minor  mistakes  are 
rectified.  R.  J.  W.  Le  Fevre. 

Preparation  of  amino naphthols.  W.  F.  Brown, 

J,  C.  Hebden,  and  J.  R.  Withrow  (J.  Amor.  Chem. 
Soc.,  1929,  51,  1766 — 1769). — 1  :  6-  and  1  :  7-Amino- 
naphthols  (hydrochlorides)  are  obtained  in  about  58% 
yield,  some  loss  occurring  through  volatilisation,  by 
fusing  the  corresponding  naphthylaminesulphonic 
acids  in  an  open  vessel  with  sodium  hydroxide  at 
305°  (cf.  Cassella,  D.R.-P.  6945S;  Sachs,  1906, 
369,  1143).  Acetylation  of  1  : 6-aminonaphthol, 
m,  p.  190*6°  (corr.)  (picrate,  in.  p.  170°),  by  the  method 
of  Kchrmann  and  Engelke  (A.,  1809,  i,  150)  gives  an 
impure product,  m.  p.  195—220°.  H.E.F*  Nottok. 

Carbamides  and  thiocarbamides  from  vanillyl- 
amine ;  constitution  and  taste  of  pungent 
principles.  ISL  A,  Lange,  H.  L.  Ebert,  and  L.  K* 
Yousb  (J.  Amer.  Chem.  Soc.,  1929,  51, 1911—1914).— 
The  following  have  been  prepared  from  yanillylamine 
and  the  appropriate  carbimide  or  thiocarbimide : 
4t-hydroxy-Z^mihoxybetizylcarbmmdes  m.  p.  178*5° 
(corr . ) ,  and  a-pkenyl- $~4:-hydroxy-Z-metkoxybe7izyL 
carbamide,  m.p.  190*5° ;  also  derivatives  of  a-p -hydroxy* 
m-tmthoxybenzylthiocarbamide,  m.  p.  167-5°  :  $-phenyl- 
(I),  in.  p.  138 — 13S-5Q ;  p-p 4olyh  (II),  m.  p.  138*5 — 
139°,  and  p-o 4olyb  (III),  m.  p.  138 — 138*5°.  Com¬ 
pounds  I,  II,  and  III  have  a  pungent  taste  accom¬ 
panied  by  slight  bitterness;  the  rest  are  tasteless. 

H.  E.  F.  Norton. 

Constitution  of  mylistinol  and  fsomylistinol. 

K.  Kafuku  and  N.  Isiiikawa  (Bull.  Ind.  Dep.  Centr. 
Res.  Lab.  Formosa,  1928,  24,  27 — 34), — Mylistinol  is 
5 - hydroxyeugenol  ethyl  ether,  b.  p.  156 — 160°/5  mm. ; 
the  methyl  ether  has  b.  p.  134°/6  mm.  5-Benzoyl- 
mylistinol  has  m.  p.  55*5 — 57°. 

Chemical  Abstracts. 

Methone  as  a  reagent  for  aldehydes.  D. 
Vo  blander  (Z.  anal,  Chem.,  1929,  77,  241 — 268). — 
Methone  (5  :  5 -dime t hyldihydroresoreinol )  yields 

characteristic  condensation  products  of  the  enolic 
acid  type  with  aqueous  or  alcoholic  solutions  of  true 
aldehydes,  2  mols.  of  methone  condensing  with  1  mol. 
of  aldehyde  with  the  elimination  of  1  mol.  of  water ; 
in  glacial  acetic  acid  2  mols.  of  water  are  removed 
yielding  characteristic  anhydrides.  Both  acids  and 
anhydrides  crystallise  well,  are  almost  insoluble  in  the 
eoki  solvents  used,  and  have  well-defined  m.p.;  they 
are  thus  suitable  for  the  detection  and  identification 
of  aldehydes.  The  following  compounds  are 
described  :  methylenedimethone,  CHo(CgHu02)2,  to,  p. 
189°  (corr.)  (anhydride,  m.  p.  171°);  ethylidene - 
dimethom ,  CHMe(C8Hu02)2,  m.  p.  139°  (i anhydride , 
m.  p.  173- — 174°) :  propylidmedimethone, 
0H»Me*CH(C8Hu02)2,  ra.  p.  154—156°  [anhydride, 
m.  p.  142 — 143  (corr.)];  isovalerylidenedimethone, 

CH2Fr^CH(C8Hu042}  m.  p,  154—155°  [anhydride, 
m.  p.  172 — 173°  (corr.)];  and  compounds  with  the 
following  aldehydes  :  heptaldehyde. 
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Me*[CHo]5‘CH(08H110->)2»  hi*  p,  103°  (anhydride,  in.  p. 
112°);  ^eraldehyde,  CH2;OH*CH(C8HnOs)2,  m.  p. 
192°  (anhydride,  m.  p.  162 — 163°) ;  crotonaldehyde, 
m.  p.  1S3°  (cf.  Fricke,  1922,  i,  300)  (anhydride,  m,  p. 

187®);  gljxollaldehyde,  rn*  *  m-  P* 


-  _  -  J*ll>  _ 

237*5°  (corr.)  [acetyl  compound,  C20H2GO5,  yellow, 
m.  p.  205 — 206°  (corr.)],  also  formed  by  interaction  of 
chloroacetaldehyde  and  mcthone ;  glyeeraldehvde, 

HO ■  CH^ CH-CH-6 j , 0;  “•  V- 197,50  (corr-)  {anlnjir- 
He,  m.  p.  172°) ;  glyoxai,  CH0*CH(C8H1102)2,  m.  p. 
1S6°  (corr.)  (anhydride,  m.  p,  224°);  methylglyoxal, 
C0Me*CH(C8H1I02)2J  m.  p.  164°  (corr*);  malon- 
aldehyde,  m.  p.  235—237° ;  glyoxylio  acid  (anhydride, 
m.  p.  233—234°;  ethyl  ester,  m.  p.  122 — 124°); 
cirmamaldehyde,  two  isomeric  forms,  yellow  crystals, 
m.  p.  161°  (corr.),  from  cold  solutions  and  white  prisms, 
m.  p,  212—214°  (corr.),  from  hot  solutions  (anhydride, 
m .  p.  174 — 175°);  euminaldehyde,  m.  p.  170 — 171° 
(anhydride,  172—173°) ;  p-hydroxybenzaldehyde, 
m.  p.  1SS — 190®  (corr.)  (i mihydride ,  m.  p.  246°; 
meiyl  compound,  not.  p.  205—206°;  benzoyl  com¬ 
pound,  m.  p.  204°) ;  jp-anisaldehyde,  m.  p.  144 — 145° 
(corr.)  (anhydride,  m.  p.  243°);.  salicylaldehyde, 
anhydride,  m.  p.  20S°  (corr.) ;  o-chlorobenzaldehyde, 
m.  p.  205°  (corr.)  (anhydride,  m.  p.  224 — 226°) ; 
vanillin,  anhydride,  m.  p.  227—228° :  piperonaldehyde, 
anhydride,  m.  p.  219 — 220°;  dimethyl aminobenzalde- 
hyde,  m.  p.  192—194°;  furfuraldehyde,  m.  p.  160° 
(decomp.)  (anhydride,  m.  p.  162 — 165°).  Isatin  and 
methane  in  glacial  acetic  acid  give  a  brown  solution 
from  which  a  yellowish  fioeeulent  precipitate  is 
obtained  on  adding  water ;  this  anhydride ,  C24H2504iS , 
has  m.  p.  283—285° ;  most  other  ketones  do  not  react 
with  methone  under  these  conditions. 

A.  B.  Powell. 

Action  of  aluminium  chloride  and  metallic 
aluminium  on  hydroxylic  compounds.  J. 
Postowskt  and  B.  Lugowkix  (J.  pr.  Chem.,  1929, 
[n],  122,  141—148). — When  m-cresol  is  boiled  with 
10%  of  anhydrous  aluminium  chloride,  3  :  6-dimethyl- 
xanthene  is  formed  in  5%  yield,  accompanied  by  di -m- 
tolyl  ether.  When  benzhydrol  is  boiled  with  alumin¬ 
ium  powder,  ^tetraphenylethane  (30%)  and  diphenyl- 
methane  (5%)  are  formed.  s-Tetraphenylethane  is 
evidently  formed  by  way  of  dipheny lm ethyl ,  for 
diphenyknethane  yields  only  3%  of  s-tetraphenyl- 
thane  when  heated  with  aluminium.  Benzoin,  when 
Med  with  aluminium  powder,  yields  15%  of  tetra- 
jhenylfuran.  The  dehydrogenating  action  of  alumin¬ 
ium  powder  is  shown  by  the  conversion  of  benzyl- 
aniline  into  benzylideneaniline.  B.  K.  Callow'. 

Photochemical  activity  of  various  sterols  and 
the  nature  of  their  action.  L.  Hugounexq  and 
E.  Coxjtttre. — See  this  vol.,  895. 

Photographic  effect  produced  by  sterols  after 
exposure  to  ultra-violet  rays.  J.  Cluzet  and 
Kofmah. — See  this  voL,  895. 

Displacement  of  iodine  from  an  iodide  by  a 
solution  in  oil  of  cholesterol  or  ergosterol 
lira  dialed  by  solar  light.  E.  Rousseau. — See 
this  vol.,  895. 


New  photo-reaction  with  ergosterol.  A. 
Steigmanx.— See  this  vol,  895. 

Conversion  of  naphthenic  acids  into  naphth¬ 
enes.  G.  Komppa  (Ber.,  1929,  62,  [B],  1562— 
1570). — Fractional  distillation  of  the  methyl  esters  of 
naphthenic  acids  derived  from  Baku  petroleum  does 
not  lead  to  the  isolation  of  individuals.  Hydrolysis 
of  appropriate  fractions  followed  by  distillation  of  the 
acids  yields  only  a  constant- boiling  mixture  (b.  p. 
147 — 148°/8  mm.)  containing  about  37%  of  deca-  and 
63%  of  undeea-naphthenie  acid,  from  which  suitable 
cr3rstalline  salts  or  derivatives  could  not  be  obtained. 
The  mixed  acids  are  therefore  transformed  by  phos¬ 
phorus  pent achloride  into  their  chlorides,  which,  when 
fractionally  distilled,  afford  undecanaphthmyl  chloride, 
CiqHi9*COC1,  b.  p.  106*5 — 108°/8  mm.  (non-crystalline 
anilide  and  p- ioluidide ).  Ethyl  and  methyl  undew* 
naphthenaies  have  b.  p.  247 — 248*50/762  mm.,  df 
0*92356,  1*44818,  and  b.  p.  236 — 237°/763  mm., 

df  0*93528,  wfi  1-44984,  respectively.  Hydrolysis  of 
the  methvl  ester  affords  undeca naphthe n  io  acid,  b.  p. 
271—2727763-5  mm.,  df  0*9707,  «g  1-4637  (silver 
salt).  Reduction  of  the  ethyl  ester  with  sodium  and 
alcohol  yields  undecanaphihenol,  b.  p.  236*5 — 237*5®, 
df  0*90245,  nf,  1-46469  ( cinmmate ,  b.  p.  219— 220°/7 

mm. ,  df  T 00222,  rifj  1*53728,  and  its  non-crystalline 

dibromide),  converted  by  phosphoryl  chloride  and 
phosphorus  pentachloride  into  undewnaphtlienyl 
chloride ,  b.  p.  74— 78°/7  ram.,  df  0*89318,  and  thence 
bv  sodium  and  alcohol  into  undecanaphthene,  C^Hgo, 
b.  p.  183-5— 184*5°/764*5  mm..,  df  0*81284,  ng  1*44834. 
Since  the  hydrocarbon  thus  obtained  is  identical 
with  that  isolated  by  Markovnikov  and  Oglobln  from 
Baku  naphtha,  it  follows  that  the  undecanaphthenic 
acid  of  the  naphtha  is  a  e&rboxylated  derivative  of 
the  undeeanapbthene  present  in  the  same  type  of 
petroleum.  H.  When. 

Molecular  compounds  of  bile  acids  with  fatty 
acids  and  alcohols.  II.  Hyodeoxycholic  acid. 
III.  Cholic  acid.  H.  Rheikboldt  (Z.  physiol. 
Chem..  1929,  182s  251— 254,  255—258;  ef.  this  vol., 
443). — Melting-point  curves  for  binary  mixtures  of 
hyodeoxycholic  acid  and  cholic  acid  with  various  fatty 
acids  and  an  alcohol  were  obtained.  There  was  no 
evidence  of  compound  formation ;  the  eutectic 
mixture  in  each  ease  contained  about  1%  of  the  bile 
acid.  The  eutectic  temperatures  determined  were  : 
palmitic  add,  59°  and  55*5° ;  stearic  acid,  85*5°  and 
61°;  stearolie  acid,  45*5°  and  44*5°;  brassidic  acid, 
58°  and  57*5°;  behenolic  acid,  54°  and  55°;  cetyl 
alcohol,  45*5°  and  45°,  respectively. 

J.  H.  Birkxhshaw. 

Buf ode oxy cholic  acid.  II.  T.  Ohamtjra  (J. 
Bioehem.  Japan,  1928, 10, 5—9 ;  cf .  A.,  1928, 1272).— 
Bufodeoxycholic  acid  (methyl  ester,  m.  p.  167° ;  ethyl 
ester,  m.  p.  171—173°),  when  oxidised  with  chromic 
acid,  affords  a  dilzdo-aetd  (a),  m.  p.  230°,  which  is 
quickly  converted  into  an  acid  (g),  in.  p.  251°,  the 
ethyl  ester  of  which  is  more  stable  than  that  of  the 
st-acid.  On  reduction,  the  ct-acid  affords  bufocholanic 

add,  m.  p.  238°,  —20*3°  (ethyl  ester, 

m.  p.  108—111°).  Chemical  Abstracts. 

Electrochemical  reduction  of  benzoic  acid. 
F.  Fighter  and  I.  Stein  (Heir.  Chim.  Acta,  1929, 12, 
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S2I — 826). — Cathodic  reductions  of  solutions  of 
benzoic  acid  in  sulphuric  acid  and  ethyl  alcohol  leads 
only  to  benzyl  alcohol  and  not  to  ethyl  Al*-dihydro» 
benzoate  as  stated  hr  Somlo  (cf,  this  vol.,  776). 

R,  J.  W.  Le  Fevbe. 

Oxidation  of  toluene  to  benzoic  acid  by  potass¬ 
ium  dichromate  and  sulphuric  acid.  O,  Y, 
Magidson  and  V.  I.  Maksimov  (J.  Chem,  Inch  Moscow, 
1928,  5,  1102). — At  first  the  product  is  chiefly  benzoic 
acid,  but  later  this  is  partly  oxidised  yielding  carbon 
dioxide.  The  fall  in  the  yield  at  the  end  of  the 
reaction  is  probably  due  to  increased  viscosity  inter¬ 
fering  with  efficient  stirring.  Rise  of  temperature 
increases  the  yield  by  decreasing  the  viscosity,  and 
accelerates  the  process.  An  excess  of  sulphuric  acid 
is  favourable,  probably  owing  to  decrease  of  viscosity. 
The  yield,  calculated  from  the  dichromate  used,  is 
for  60%  acid,  25%;  for  65%  acid,  37%;  for  70% 
acid,  50%;  more  concentrated  acid  is  unfavourable. 
Only  a  largo  excess  of  toluene  increases  the  yield. 
Various  salts,  particularly  those  of  iron  or  nickel, 
accelerate  the  reaction ;  sodium  chloride  causes 
complete  decomposition  of  the  toluene. 

Chemical  Abstracts. 

Identification  of  o~f  m-,  and  p-hydroxybenzoic 
acids,  F,  F.  Bucks  and  P.  IX  Smith  (J,  Amer. 
Chem.  Soc.,  1929,  51.  1947 — 1949), — Application  of 
the  method  of  Lyman  and  Reid  (A.,  1917,  i,  334)  to 
tlie  preparation  of  the  p-nitrobenzyl  esters  of  these 
acids  causes,  in  addition,  partial  etherification.  The 
ether-esters,  obtained  by  refluxing  the  adds  in  aqueous 
acetone  with  excess  of  p-nitrobenzyl  bromide  and 
sodium  hydroxide,  are  more  suitable  for  their  identifica¬ 
tion  than  aro  the  esters,  obtained  by  using  1  moL 
of  bromide.  The  2-,  m.  p.  166—168°  (p »nitrobenzyl 
ester,  m.  p.  137 — 139°) ;  3-,  m,  p,  193 — 190°  (p -nitro- 
benzyl  ester,  m.  p.  142 — 144°),  and  4-,  m.  p.  259 — 281° 
{p-niirobmzyl  ester,  m.  p.  196 — 197°,  regarded  by 
Lyman  and  Reid  as  p-nitrobenzyl  p -hydr  ox  vbenzoate, 
which  has  actually  m,  p.  180— 182°),  -p-nitrobenzyh 
oxybmzoic  acids  are  obtained  by  hydrolysing  the  ester- 
ethers  with  potassium  carbonate  in  *50%  aqueous 
alcohol.  H,  E.  P.  Notton. 

Reduction  of  ethyl  diphenylglycidate  with 
sodium  and  alcohol.  (Mme.)  P.  Bxllon-Barbon 
(Compt.  rend,,  1929,  188,  1412— 1413).— Reduction 
of  ethyl  diphenylglycidate  with  sodium  (IS  atoms)  and 
alcohol  yields  a-hydroxv-3fi-diphenylpropionic  acid 
(diphenyl-lactic  acid)  in  60%  yield,  together  with 
diphenylethane  and  a  small  amount  of  a  substance, 
b.  p.  ISO — 215°/15  mm.  Attack  is  thus  limited,  as 
in  the  ease  of  the  Grignard  reagent  (A.,  1926,  950), 
to  the  oxide-group,  and  it  is  suggested  that  after  this 
initial  attack  the  presence  of  the  group  OMgX  or 
ONa  on  the  «-earbon  atom  greatly  reduces  the 
reactivity  of  the  carbethoxvl  group. 

J,  W.  Baker, 

Fhenolhalogenophthaleins.  F.  F,  Blxcke  and 
P;  B.  Smith  (J,  Amer.  Chem,  Soc.,  1929,  51,  1865— 
1875)  —  Ethyl  4-aminoplithalate  is  converted  through 
3  ;  4*d icarbelhoxybenzenediazonmm  borofluoride,  de¬ 
comp,  125°  (cf.  Balz,  A.,  1927,  654),  into  ethyl  4-fttioro- 
pkthalate,  b.  p  165— 170°/25  mm.,  hydrolysed  by 
sodium  hydroxide  to  ^finoropkihalic  acid,  m.  p.  147* — 


148°  in  a  closed  tube.  4 -Fluoro-,  m.  p.  76— 78°,  b.  p. 
260°/746  mm.;  4-ehloro-,  m,  p.  98°,  b,  p,  284°/750 
mm. ;  4-bromo-,  m,  p.  108— 109°,  b,  p.  290— 293°/750 
mm, ;  4 4odo~,  m.  p.  125 — 126°,  and  3 -iodo-,  m,  p.  159— 
161°,  -phthalic  anhydrides  are  prepared  by  heating  the 
corresponding  acids  alone,  or  with  acetic  anhydride. 
Crystallographic  data  are  given  for  the  4-substituted 
anhydrides.  3-IodophthaMe  anhydride,  phenol,  and 
zinc  chloride  at  115—130°  give  only  phenoLZ-iodo- 
pMkahin ,  m.  p.  252—254°,  which  is  converted  by 
fusion  with  potassium  hydroxide  into  m-hydroxv- 
benzoic  acid  and  pp*  - di  hydroxybenzophenone  (cf. 
Baeyer,  A,,  1880,  650),  The  4-halogenated 

anhydrides,  however,  give  the  following  mixtures  of 
phenoL4-  and  -5-halogenophthaleins :  -4-  and  -5-jlwro-, 
m.  p.  230—240°;  -4-  and  -5-chloro-,  m,  p.  214—233°; 
-4-  and  -5~bro?no-?  m,  p.  226 — 236°,  and  -4-  and  ~o~iodo-f 
in,  p.  240— 255°.  These  give  on  alkaline  fusion 
hydroxybenzophenone  and  both  and  p-hydroxv- 
benzoie  acids.  H,  E.  P,  Notton. 

Grignard  reagents  from  p-dibromobenzene, 
H.  Gioian,  N.  J,  Bearer,  and  H.  L,  Jones  (Rcc. 
trav.  ehim.,  1929,  48,  597—602). — The  formation  of 
the  bis-organomagnesium  compound  (p)  CeHi(MgBr)4, 
and  its  conversion  by  carbon  dioxide  into  tere- 
phthalic  acid  reported  by  Houben  (A.,  1900,  i,  21 :  cf. 
Pink,  J.O.a,  1923,123, 3418 ;  Quelet,  A.,  1927, 890)  has 
been  confirmed.  By  employing  15-mesh  magnesium 
and  extended  refluxing  in  an  ether-benzene  mixture, 
an  apparent  yield  of  4*2%  of  terephthalic  acid  was 
obtained,  whilst  with  several  equivalents  of  a  12-75% 
copper-magnesium  alloy  (cf.  Gilman,  Peterson,  and 
Schulze,  A.,  1928, 253)  the  apparent  yield  was  increased 
to  23-5%.  The  terephthalic  acid  yielded  methyl 
terephthaiate  (mixed  m.  p.)  but  was  contaminated  with 
^-bromobenzoic  acid  and  probably  other  acids  of 
higher  moL  wt.  On  the  assumption  that  this  acid 
constitutes  the  sole  impurity,  titration  experiments 
indicate  that  the  true  yield  of  terephthalic  acid  is 
about  7*7%,  but  the  method  used  to  remove  the 
greater  part  of  the  ^-bromobenzoic  acid  from  the 
reaction  product  (extraction  with  chloroform)  entails 
some  loss  of  terephthalic  acid.  Attention  is  directed 
to  the  theoretical  complexity  of  the  reaction  between 
magnesium  and  simple  polvhalogen  compounds. 

C.  W.  Shoppie. 

eycloHexyl  alkyl  phthalates.  R.  Adams  and 
J.  F.  Hyde,  Assrs,  to  Newport  Co.— See  B.,  1929, 51L 

Condensation  of  aromatic  aldehydes  with 
nitr omethane .  M.  G.  S.  Rao,  C.  Srikantia,  and 
M,  S.  Iyengar  (Helv.  Chinn  Acta,  1929,  12,  581 
583). — Condensations  of  vanillin,  2-liydroxy-4-meth- 
oxy-,  2 : 4-dimethoxy-.  4-methoxv- 2-ethoxy-,  and 
5-nitro-2 : 4-dimethoxy~benzaldehvde  with  nitro- 
methane  in  the  presence  of  ammonium  acetate  and 
acetic  acid  are  described.  The  following  compounds 
were  obtained  respectively :  van illylideneuitro- 

methane,  m.  p.  166° ;  2 ~hydroxy-4-methoxy~ ,  m.  p* 
171—172°;  2:4 -dimdhomj-,  in.  p.  104°;  4 -methmy* 
2 -ethoxy-^nitrostyrene,  m.  p.  102° ;  and  §-<&-diniiro~ 
2  :4 •dhnetho&ystyrem,  m.  p.  214°.  The  yields  were 
about  80%, of  the  theoretical.  R.  J.  W.  Le  Fevre. 

Photochemical  transf  ormation  of  o-nitrobenz- 
aldehyde*  R.  Wegschsider. — See  this  voL,  895. 
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Mobility  of  symmetrical  triad  prototropic 
systems.  V.  New  triad  system  (methylene- 
azome  thine).  C.  K.  Ingold  and  C.  W.  Shoppee 
(J.C.S.,  1929,  1199 — 1204), — Condensation  of  p-anis~ 
aldehyde  %vith  benzylamine  in  an  atmosphere  of 
hydrogen  at  100°  affords  p- methoxybenzylidenebenzyl - 
amine  (I),  in,  p.  42°,  reconverted  by  hydrolysis  with 
2N-sulphurie  acid  into  its  congeners  {benzylamine 
picrate  has  m.  p.  198°).  A  similar  condensation  yields 
benzylidene-p-methozybenzylami?ie  (II),  b.  p.  217°/ 
17  mm.,  giving  by  hydrolysis  benzaldehyde  and 
p-methoxybcnzylamine  [picrate,  m.  p.  188°  (decomp.) ; 
benzoate,  m.  p.  135°].  Interconversion  of  I  and  II 
occurs  in  l*45N-alcoholic  sodium  ethoxide  at  85°; 
at  equilibrium  the  product  contains  78*9%  of  I  and 
21*1%  of  II,  giving  an  equilibrium  ratio  ^j/i(.v=0-268. 
Methylenebenzyl amine,  m.  p.  48°  (cf.  lit.),  and  benzyl- 
idenemethylamine,  b.  p.  90 — 91°/30  mm,  (improved 
method  of  preparation  described),  are  stable  towards 
aqueous  alkali  and  towards  1*46 A-  and  2*92A7~alcoholic 
sodium  ethoxide  at  100°,  but  the  former  is  partly 
converted  into  the  latter  in  the  presence  of  potassium 
hydroxide  at  about  300°  or  of  l*45A7-aleoholie  sodium 
ethoxide  at  190°.  The  present  position  relating  to  the 
study  of  prototropy  is  summarised,  and  the  isomeric 
change  undergone  by  substitution  products  of  benz- 
aldoxime  A -benzyl  ether  (lit.)  is  discussed. 

C.  W.  Shoppee. 

Catalytic  influences  in  three-carbon  tautomer- 
ism.  I.  Sodium  alkoxides.  G.  A.  R.  Kon  and 
R.  P.  Linsteab  (J.C.8.,  1929,  1269— 1282).— Con¬ 
ditions  under  which  mobilities  of  neutral  tautomeric 
substances  are  measured  have  been  standardised,  and 
the  behaviour  of  the  tautomerides  C5H10^>CICHX  (I) 
and  CJE&OCEU&  (II)  (X=COMe  or  COJEt)  has  been 
studied.  In  addition  to  the  standard  reagent, 
iV-sodium  ethoxide,  the  effect  of  other  alkoxides  on  the 
ketones  I,  II  has  been  examined ;  the  order  of 
efficiency  is  tsopropoxide  >  propoxide  >  ethoxide> 
methoxide  (> hydroxide)  (cf.  Ingold  and  Shoppee, 
this  voL,  556),  which  is  the  sequence  anticipated  for  an 
ionic  mechanism  of  tautomeric  change  (Ingold, 
Shoppee,  and  Thorpe,  A.,  1926,  939).  All  these 
catalysts  produce  the  same  equilibrium  mixture ;  the 
presence  of  water  has  little  effect  on  the  mobility  of 
the  ketones,  but  a  considerable  retarding  influence  in 
the  case  of  the  esters  I,  II  owing  to  greatly  increased 
hydrolysis.  The  mobility  is  best  measured  by  the 
velocity  of  equilibration  of  the  isomeride  II,  since 
there  appears  to  be  a  small  but  definite  equilibrium 
between  the  isomeride  I,  ethyl  or  methyl  alcohol,  and 
an  ethoxy-  or  methoxy^additive  compound;  the 
methoxyl  or  ethoxyl  group  is  provisionally  assumed 
to  occupy  the  ^-position, 

cycloid exylideneaeetone  (I;  X=COMe),  b.  p.  83 — 
M°/12mm.,  df 6  0-951 88,  ng*  1*49224,  and  cyc/ohexenyl- 
acetone  (II;  X—GOMe),  b.  p.  77°/ 11  mm., 
0*93760,  1*47389,  both  yield  the  same  equilibrium 

mixture  containing  30%  of  the  former  (cf.  Dickens, 
Hugh,  and  Kon,  A.,  1928,  887) ;  the  velocity  coefficient 
(Iq-r&a)  X  104  is  700  min r1,  with  a  half-change  period 
°f  9*9  min.  Combined  high  fractions  from  the 
distillation  of  products  obtained  with  sodium  ethoxide 
as  catalyst  furnish  by  redistillation  a  constant- boiling 
fraction  of  b.  p.  99—101  °/9  mm,,  containing  70%  of 


1  -ethozycyelohezylmetone  {semicarbazone,  m.  p.  174°); 
experiments  with  sodium  methoxide  similarly  afford 
1  -methozycyelohexylacetone  ( semicarbazone ,  m.  p.  181— 
182°). 

Ethyl  ci/c7ohexylideneacetate  (I;  X=C02Et)  and 
ethyl  cycfohexenylacetate  (II;  X==C02Et)  yield  by 
treatment  with  alcoholic  sodium  ethoxide  the  same 
equilibrium  mixture,  containing  57%  of  the  latter 
(cf.  Birch,  Kon,  and  Norris,  J.C.S.,  1923,  123,  1361 ; 
Linstead  and  May,  A.,  1927,  1167) ;  the  coefficient 
of  the  velocity  of  interconversion  (Aq+&2)  X 104  is  8*1 
min.-1,  with  a  half-change  period  of  14*1  hrs.  The 
combined  fractions  from  the  distillation  of  equilibrated 
products  by  redistillation  afford  a  fraction,  b.  p. 
128°/15  mm.,  which  is  ethyl  1  -ethoxycyelohexyhcetate, 
b. p.  122°/11  mm.,  1-45753,  df4 0*9865,  hydrolysed 
by  potassium  hydroxide  to  1  -ethoxyoyclohexylacetic 
acid)  m.  p.  50 — 51°  {silver  salt,  m.  p.  216°). 

C.  W.  Shoppee. 

Isomerism  of  substituted  aromatic  phenaeyl- 
amines.  (Stereochemistry  of  the  saturated  ter- 
valent  nitrogen  atom. )  E.  Wedekind  and  E, 
Bruch  (Annalen,  1929,  471,  73— 112).— The  existence 
of  isomerism  in  various  tertiary  amines,  with  and 
without  an  asymmetric  carbon  atom  in  one  of  the 
groups,  has  been,  investigated.  By  the  action  of 
ethylene  chlorohydrin  on  benzylethylamine  or  of 
e  thyl  iodide  on  benzyl-  p~hydroxyeihy  la  mine  t  he  same 
benzylelhyb  {3  -  hydroxyethylami  ns ,  b.  p.  134—136°/ 
10  mm.  {methiodide,  m.  p.  104° ;  ethiodide,  m.  p,  106°), 
is  obtained.  Similarly  from  c^dohexylamine  by  either 
method  the  same  cyclohezylethyl* $*hydroxyethylam i ne 
(I),  b.  p.  119 — 120o/14  mm.,  240—2417750  mm., 
results,  both  specimens  giving  the  same  methiodide, 
m.  p.  160—161°  (Miss,  Biss.,  Kiel,  1922,  found  one 
specimen,  m.  p.  172*5°)  (ethiodide,  m.  p.  179—180°  ; 
pwrale,  m.  p.  78 — 80°).  Epidodohydrin  reacts  with  I  to 
yield  ojolohexyleikyl-  $ -hydrozye ih ylglyc idylammonium 
iodide,  (CGH11)(C2H4-OH)(CH2-CH-CH2)NEtI  m  p 

216 — 217°.  Methylaniline  and  cyclohexylamine  react 
with  epichlorohydrin  to  ydeld,  respectively,  &y~di» 
{pJmnyl7nethylamin&)~$~hydrozypropane>  m,  p.  82°,  and 
xy~di(cjclohexylamino} - $-hydroxypropane ,  m.  p.  72— 
73°  ( dinitrosoamine ,  m.  p.  115 — 116°).  By  the  action 
of  ta-bromoacetophenone  and  anhydrous  potassium 
hydroxide  on  y-chloro-a-j?-tolylamino-  p-hydroxy- 
propane  (from  p-toluidine  and  epichlorohydrin ;  Cohn 
and  Eriedlander,  A.,  1904,  i,  866)  is  obtained  p -tolyl- 
phenacytglycidylamine  (a-amine),  m.  p.  145°,  The 
same  amine  is  obtained  by  the  action  of  epi-iodo- 
hydrin  on  p-tolylphenacylamine  with  anhydrous 
potassium  hydroxide  at  120- — 125°,  but  is  accompanied 
in  this  case  by  the  famine,  m .  p.  157°.  That  this 
isomerism  is  not  dependent  on  the  presence  of  an 
asymmetric  carbon  atom  in  one  of  the  radicals  attached 
to  the  iervaient  nitrogen  atom  is  shown  by  the  reaction 
of  c^-bromoaeetophenonewith  p4olylmobutylamme,  b.  p, 
13571®  nun,  (from  p-toluidine  and  isohutyl  bromide), 
in  the  presence  of  anhydrous  potassium  hydroxide, 
which  yields  p4olylphmacyliBobutylamine  (a-amine), 
in.  p.  128°  (colourless  oxime ,  m.  p,  97°).  The  same 
a-amine  is  obtained,  together  with  a  substance 
C^HigOgN,  m,  p.  156°,  by  the  action  of  y-tolyl- 
phenacylamine  [oxime,  m.  p,  94°;  pier  ate  f  m.  p.  108 — 
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109°  (decomp.)]  on  f^obutyl  iodide  in  the  presence  of 
potassium  carbonate,  but  when  the  latter  is  replaced 
by  anhydrous  potassium  hydroxide,  a  p-amine,  m.p. 
67°  (colourless  oxime,  m.  p.  130 — -131°),  is  obtained 
together  with  pke?iaci/lidene~'p4oluidine , 
C6H4Me*N:CH-COPh,  decomp.  215°.  The  nature  of 
the  isomerism  is  revealed  by  heating  the  a-  and 
p-amines  with  acetic  acid.  The  a-amine,  in  agree- 
ment  with  the  structure  assigned,  is  converted  by  loss 
of  1  mol.  of  water  into  3(  l)-p>henyl-5-methyl-l-iso- 
butylindole ,  m.  p.  52°,  whilst  the  p-amine  suffers 
fission  yielding  acet-p-toluidide  and  is  therefore 
a  secondary  amine,  phenyl  a-{p4oluidino}isaamyl 
ketone,  CGH4Me*NH*GHBu^*COPh?  identical  with  the 
synthetic  product  obtained  by  the  action  of  p-toluidine 
on  phenyl  a-bromomoamyl  ketone,  b.  p.  151 — 153°/ 
12  mm.  (by  the  Friedel-Crafts  reaction  from  benzene 
and  a-bromofsohexoyl  bromide),  together  with  a 
substance,  m.  p.  Ill- — 112°.  Hence  the  p-isomeride  is 
formed  by  alkylation  of  the  p - toly lphena ey lam inc  at 
the  methylene  group  instead  of  the  imino -group. 
Similarly  p-chlorophenylisobutylamine,  b.  p.  135 — 136°/ 
12  mm.  (from  p-chloroaniline  and  isobutyl  bromide), 
condenses  with  co-bromoacetophenone  in  the  presence 
of  concentrated  potassium  carbonate  solution  to 
yield  p - chloroph enylphenacylisob utylamine,  m.  p.  109— 
110°,  but  by  the  action  of  isobutyl  iodide  on  p-ckloro- 
pkenylphcnacylamine  in  the  presence  of  potassium 
hydroxide  the  products  are  phenyl  a«p -chloroanilino- 
isoamyl  ketone,  m.  p.  80*5°,  and  a  substance,  decomp. 
235—236°.  The  former  suffers  fission  by  heating  with 
acetic  acid,  yielding  acet-p-chloroanilide.  When 
p-chlorophenylphenacylamine  and  ssobutyl  iodide 
are  heated  with  an  excess  of  potassium  carbonate 
the  product  is  phenacylidene-p-chloroaniline,  m.  p. 
196°.  By  heating  P-cbloroethyl  alcohol  with  methyl- 
aniline  in  a  sealed  tube,  ArAT'-diphenylpiperazine  is 
obtained.  J.  W.  Baker. 

Structure  of  metal  ketyls.  I.  The  Schmidlin 
formula.  C.  B.  Wooster  (J.  Amer.  Chem.  Soc., 
1929,  51,  1856— 1860).— The  formula,  R2CIO***M, 
for  the  metallic  ketyls,  proposed  by  Schmidlin  ((i  Das 
Tri  phenyl  methyl ,  ’  ’  1914,  pp.  186 — 188)  to  indicate 
that  all  the  reactions  of  these  substances  are  preceded 
by  dissociation  into  ketone  and  metal,  is  shown  to  be 
incorrect.  Addition  of  ethyl  bromide  to  monosodio- 
benzophenone  in  liquid  ammonia  gives  no  ethane  (cf. 
A.,  192S,  760),  whereas  sodium  liberates  the  theoretical 
quantity  of  ethane  from  a  mixture  of  ethyl  bromide  and 
benzophenone  in  this  solvent,  the  benzophenone 
remaining  unchanged.  As  an  alternative  to  Schlenk’s 
mechanism  for  the  reactions  of  these  derivatives  (cf. 
A.,  1911,  i,  545 ;  1913,  i,  1205),  it  is  suggested  that  in 
presence  of  a  substance  capable  of  reacting  with  the 
very  active  diso dio - deriva ti ve,  the  reaction, 
R2CNa*ONa+R2CO — >  2R2CONa,  may  be  completely 
reversible.  H.  E.  F.  Notton. 

Nitration  of  phenyl  p-tolyl  ketone  and  phenyl 
m-xylyl  ketone.  L,  Chardonnens  (Hclv.  Chim. 
Acta,  1929,  12,  649 — 662). — 3-Nitro-4-metkyldi- 
phenyl  ketone  is  produced  by  the  action  of  nitric  acid 
(d  1*4)  at  75 — S0°  on  4-methyldipkenyl  ketone.  The 
same  compound  is  obtained  synthetically  from 
3-nitro-p-toluoyl  chloride  and  benzene.  Reduction 


by  iron  and  glacial  acetic  acid  gives  3-amino-4-methyl- 
diphenyl  ketone,  m.  p.  107*5°  (lit.  109°,  108 — 110°). 
Nitration  of  4-methyldiphenyl  ketone  by  mixed  acid 
at  —10°  leads  to  the  3  :  3'-dinitro-derivative,  m.  p. 
133-5 — 134°  (lit.  135°)  (also  obtained  by  nitration  of 
3'-  or  3-nitro-4-methyldiphenyl  ketone),  from  which 
3  :  3* -diamino-4-methyldiphmyl  ketone,  m.  p.  130°,  is 
derived  by  iron-hydrochloric  acid  reduction.  More 
prolonged  nitration  by  mixed  acids  gives  3:5:3'- 
trinitro-4-methyldiphenyl  ketone,  m.  p.  171°  (lit. 
173°),  also  obtained  by  similar  nitration  either  of 
3'-nitro-4-metliyldipkenyl  ketone  or  of  the  condens¬ 
ation  product  of  3  :  5-dinitro-p-toluoyl  chloride  with 
benzene  in  the  presence  of  aluminium  chloride. 

3  : 5-Dinitrobenzoyl  chloride,  toluene,  and  alumin¬ 
ium  chloride  afford  3'  :  5'-dinitro-4-methyldi phenyl 
ketone,  in.  p.  135*5 — 136°  (lit.  134°),  which  gives  by 
long  nitration  by  mixed  acids  3:5:3':  5' 4etranitro- 
4 -methyldiphenyl  ketone,  m.p.  196—198°. 

Nitration  of  2  :  4-dimethyldiphenyl  ketone  by  nitric 
acid,  d  1*4,  at  80°  gives  B-nitro-2  :  4 -dimethyldiphenyl 
ketone,  m.  p.  62—63°  (also  synthesised  from  5-nitro- 
2 : 4-dimethylbenzoyl  chloride,  benzene,  and  aluminium 
chloride),  accompanied  by  less  Z-niiro-2  :  ^dimethyl- 
diphenyl  ketone,  m.  p.  79*5 — 80°  (similarly  synthesised 
from  the  analogous  3-nitrobenzoyl  chloride).  The 
corresponding  5-  and  3-amino -2  :  4 -dimethyldiphenyl 
ketones  have  m.  p.  103*5 — 104°  and  84°,  respectively. 

2  :  4-Dimethyldiphenyl  ketone  is  nitrated  by  nitric 
acid,  d  1*5,  at  —20°  to  give  5  :  3f-dinitro-2  :  ^-dimethyl- 
diphenyl  ketone,  m.p.  144*5°,  identical  with  the  product 
of  similar  nitration  of  either  3'-  or  5-nitro-2  : 4-di¬ 
methyldiphenyl  ketone,  whilst  with  mixed  acids  it 
yields  3:5:  3r -trinitro-2  :  4-dimethyldiphenyl  ketone, 
m.  p.  139 — 140°,  also  formed  by  nitration  of  3'-nitro- 
2  :  4-dimethyldiphenyl  ketone  or  of  3  : B-dinitro- 
2  : 4-dimethyldiphenyl  ketone,  m.  p.  111—112°  (syn¬ 
thesised  from  3  :  5-dinitro-2  :  4-dimethylbenzoyl 
chloride,  benzene,  and  aluminium  chloride). 

3' :  B'-Dinitro- 2  :  4-dimethyldiphenyl  ketone,  m.  p* 
110°  (prepared  from  3 : 5-dinitrobenzoyl  chloride, 
m-xylene,  and  aluminium  chloride),  is  nitrated  by 
mixed  acid  at  the  ordinary  temperature  to  3  :  5  :  3'  *  5- 
tetranitro-2 :4-dimethyldiplienyl  ketone,  m.  p.  187—188°. 

"  R.  J.  W.  Lb  Fevre. 

Reactivity  of  positive  hydrogen  atoms.  II* 
Dibenzyl  ketone.  W.  Delthey  and  B.  Stallmaxk 
(Bor.,  1929,  62,  [B],  1603—1609;  cf.  A.,  1927,  770). 
— The  second  methylene  group  of  dibenzyl  ketone  is 
capable  of  reaction  with  aldehydes  in  presence  of 
piperidine,  but  the  normal  diethylenic  compounds 
are  not  in  general  obtained.  The  course  of  the  change 
consists  in  the  primary  reaction  of  the  aldehyde 
and  piperidine  to  form  the  arylidenedipiperidine, 
CHR(NC5Hi0)2,  which  is  converted  by  the  ketone 
into  piperidine  and  the  piperidino  -  compound  of  the 
ethylenic  compound  CHR(NC5H10)*CHPh*CO-CH2Ph 
(existing  in  two  racemic  forms  by  reason  of  the  asym¬ 
metric  carbon  atoms) ;  the  adduct  is  transformed  by 
acids  into  piperidine  and  the  ethylenic  compound. 
Benzaldehyde  and  dibenzyl  ketone  react  in  the 
presence  of  1*25  mols.  of  piperidine  in  alcoholic  solu¬ 
tion  at  the  ordinary  temperature  to  give  the  two 

forms  of  y-keto-a-piperidino-<x$B4riphenyl-ii-butane, 

m.  p.  147—148°  and  121—122°,  respectively;  a 
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picrate  of  the  mixture,  m,  p.  indef.  132—138°,  is 
described.  The  variety  of  m.  p.  122°  is  also  obtained 
from  benzylidenedipiperidine  and  dibenzyl  ketone  in 
alcohol.  The  adducts  are  transformed  by  warm  acids 
into  benzylidenedibenzyl  ketone.  Similarly  anisalde- 
hyde  affords  the  two  y-keto-a-piperidino-^Zdiphenyl - 
«-p -methoxyphenyl-n-butams,  m.  p.  126°  and  156°, 
respectively ;  a  <picr ate,  m.  p.  147 — 148°,  is  described. 
Attempts  to  resolve  the  isomeride  of  m.  p.  126°  by 
bromocamphorsulphonic  or  tartaric  acid  were  un¬ 
successful.  The  adducts  are  converted  by  acids  into 
anisylidenedibenzyl  ketone,  m.  p.  101* — 102°.  Piper* 
onal  gives  a  mixture,  m.  p.  135—150°,  of  the  isomeric 
y -  keto-a-piperidino- [33- diphenyl-  a-3  :  4  -  methylenedi  - 
oxyphenyl-n-butanes  from  which  piperonylidene  di¬ 
benzyl  ketone,  m.  p.  122 — 123°,  is  derived.  The 
mixture  of  y-keto-u-piper  id  mo-  jB  S-diphenyl~a-4f  -  di  - 
imlhylaminoplimyl-n-butams,  m,  p.  143—155°,  is 
converted  into  p-dhmlhylaminobenzylidenedibmzyl 
ketone,  m.  p.  110°.  Dibenzyl  ketone  gives  piperidino- 
adducts  with  the  three  nitrobenzaldehydes  or  their 
dipiperidino-derivatives,  but  the  yields  are  smaller, 
probably  by  reason  of  the  greater  stability  of 
the  arylidenepiperidines.  Salicylaldehyde,  nitro-  or 
bromo-salieylaldehyde,  and  hydroxynaphthaldehyde 
do  not  afford  solid  pipericlino- intermediates,  but 
give  ehromones  by  loss  of  water  involving  the  second 
methylene  group.  Cinnam aldehyde  gives  the  two 
forms  of  triphenylcyclohexanone.  Pipcronylidenedi- 
piperidine,  m.  p.  69—71°,  p -nitrobenzylidenedipiper- 
idine,  m.  p.  86—88°,  and  m-nitrobenzylidenedipiper- 
Him ,  m.  p.  93—95°,  are  described.  o-N itrobenzalde- 
hyde  gives  an  unstable  compound,  m.  p.  73 — 75°. 

H.  Wren. 

Reactivity  of  positive  hydrogen  atoms.  III. 
Catalytic  reactions.  W.  Dilthey  (Ber.,  1929,  62, 
[B],  1609 — 1612 ;  cf.  preceding  abstract).— Since  the 
reaction  between  benzaldehyde,  dibenzyl  ketone,  and 
piperidine  proceeds  in  three  distinct  stages  with 
isolable  intermediate  products,  the  action  of  the 
secondary  base  is  not  regarded  as  catalytic.  The 
extent  to  which  other  bases  can  be  considered  to  act 
eataiyticaily  in  the  Ivnoevenagel  reaction  is  discussed. 

BL  Wren. 

Steric  hindrance  in  Hoesch  reaction.  I. 
Orito  (Sci.  Rep.  Tohoku,  1929,  18,  121—128)  — 
m-Chlorobenzonitrile  condenses  with  resorcinol  in 
presence  of  ethereal  hydrogen  chloride  and  zinc 
chloride  yielding  3 f-chloro-2  :  4-dihydroxybenzophenone 
(52%  yield),  m.  p,  197 — 197*5°,  and  with  phloro- 
glucinol  giving  Zf-chloro-2  :  4  :  6 -irihydroxybenmpMn- 
one  (39%),  m.  p.  169*5—170°  after  shrinking  at  about 
110°.  Similarly,  p-chlorobenzonitrile  and  resorcinol 
or  phloroglucinol  afford  4'-chloro-2 : 4-dihydroxy* 
benzophemne  (67%),  m.  p.  151 — 152°,  or  4*-cliloro- 
2:4:  Q-trihydroxybenzophenom  (43%),  m.  p.  169 — 
169*5°  (trimethyl  ether,  m.  p.  175°),  respectively. 
Whilst  o-ehlorobenzonitrile  and  o-toluonitrile  do  not 
undergo  the  Hoesch  reaction,  o-chlorophenylaceto- 
nitrile  condenses  with  the  above  phenols  yielding  18 
and  13%  of  2  :  4-dihydroxy  phenyl  2-chlorobenzyl  ketone, 
p.  142°  (oxime,  m.  p.  225 — 226°),  and  2:4:  6-fri- 
hydroxyphenyl  2-chlorobenzyl  ketone  (-f*H20),  m.  p. 
(anhydrous)  172—172*5°,  respectively.  The  steric 
hindrance  effect  of  an  ortho  substituent  is  partly  sur¬ 


mounted  by  interposing  a  methylene  group  between 
the  benzene  nucleus  and  the  eyano-group.  The 
above  ketones  give  the  Dimroth  reaction  (A.,  1926, 
297)  with  boroacetic  anhydride.  H.  Burton. 

Application  of  the  Hoesch  reaction  to  nitro- 
benzonitriles.  M.  Yamashita  (Sci.  Rep.  Tohoku, 
1929,  18,  129— 133).— See  A.,  1928,  1136. 

Unusual  instance  of  41  pinacolin  M  transform¬ 
ation.  H.  Kleinfeller  and  F.  Eckert  (Ber.,  1929, 
62,  [R],  1598 — 1600). — Benzil  is  converted  by  di¬ 
magnesium  acetylenyl  bromide  into  <x£-diketo-cc$eZ- 
ietraphenylhexinene-$z -dial,  m.  p.  154°,  transformed 
by  boiling  aqueous  sodium  hydroxide  into  benzoic 
acid  and  aS-diphenyl-A^biitinene-ocS-diol,  m.  p.  145° 
(cf.  Dupont,  A.,  1910,  i,  379),  and  by  boiling  alcoholic 
hydrogen  chloride  into  a$$t4etraphmyl-&y-heximm~ 
aLz^-trione,  nx.  p.  213°  (trioxime,  m.  p.  237°). 

H.  When, 

Tautomerism  of  a-diketones.  H,  Mo  toe  U 
(Compt.  rend.,  1929,  188,  1413— 1416).— By  deter¬ 
mination  of  the  refractive  indices  It  is  shown  that,  at 
various  temperatures,  the  same  position  of  equili¬ 
brium  between  the  A  and  B  forms  of  methyl-  and 
phenyl-benzylglyoxals  (this  vol.,  449)  Is  reached  start¬ 
ing  with  either  pure  form.  An  equilibrium  mixture 
of  the  former  dike  tone  at  70°  contains  approximately 
70%  of  the  A  form,  whilst  one  of  the  latter  at  100° 
contains  more  than  70%  of  the  B  form. 

J.  W.  Baker. 

Ferylene  and  its  derivatives.  XXIV.  A. 
PoxGBATZ  (Monatsh.,  1929,  52,  7 — 12). — Treatment 
of  perylene-3 : 9-dicarboxyIie  acid  (A.,  1927,  1190) 
with  thionyl  chloride  at  100°,  or  with  phosphorus 
pentachloride  in  nitrobenzene  at  150°,  affords  the 
corresponding  chloride,  dark  red,  wliieh  condenses 
with  benzene  in  presence  of  aluminium  chloride  yield¬ 
ing  3  :  9-dibenzoylperylene,  m.  p.  291 — 292°/  With 
toluene  a  ditolwoylperylene ,  m.  p.  309 — 310°,  is  ob¬ 
tained  :  this  is  not  identical  with  the  di-o-toluoyl 
derivative  previously  described  (loc*  cit .).  When 
3 : 9-dinaphthoylperyiene,  m.  p.  321—322°  (from 
naphthalene  and  the  acid  chloride  in  presence  of 
carbon  disulphide  and  aluminium  chloride),  is  treated 
with  manganese  dioxide  in  sulphuric  acid  solution  a 
dibenzisoviolanthrone  is  probablv  formed  (cf.  A,, 
1928,  177).  *  H.  Burton. 

Characteristic  colour  reaction  of  quinones  and 
the  atomic  grouping  CH2(CIE)2  (E  —multivalent 
element).  W.  Resting  (Ber.,  1929,  62,  [J?],  1422 — 
1424;  cf.  A.,  1928,  1015). — If  alcoholic  solutions  of 
p-benzoquinone,  a-  or  p-naphthaquinone  are  mixed 
with  similar  solutions  of  substances  containing  the 
group  named  above  and  ammonia  or  alkali  is  cauti¬ 
ously  added,  an  intense  blue  colour  is  developed.  The 
reaction  is  shown  by  malononitrile,  ethyl  cyano- 
acetate,  malonate,  acetoacetate,  and  benzoylacetate, 
cyanoaeetamide,  acetylacetone,  and  benzoylacetone, 
but  not  by  fluorene,  diphenylmethane,  indene,  or 
phloroglucinol,  in  which  the  group  forms  part  of  a 
ring.  Anthraquinone  and  its  derivatives,  phenanthra- 
quinone,  and  anthradiquinone  do  not  react.  The 
solvent  must  be  able  to  function  as  a  base  or,  if  in¬ 
different,  must  be  treated  with  a  sufficient  amount 
of  basic  substance.  H.  Wren. 
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Antbraquinol -1:5-  dicarboxydilactone .  R. 
Scholl  and  L.  Wakka  [with  H.  Hahle  and  W. 
Leonhardt]  (Ber.,  1929,  62,  [£],  1424 — 1433;  ef, 
this  vol.,  567), — Antbraquinol -1  :  5-diearboxydi- 
lactone  is  most  conveniently  prepared  by  the  action 
of  sulphuric  acid  and  copper  powder  at  the  ordinary 
temperature  on  anthra  quinone- 1  :  5«  dicarboxylic  acid ; 
short  treatment  affords  the  monolaetonecarboxylie 
acid.  1  :  5-Diacetaniidoanthraquinone,  suspended  in 
acetic  acid  containing  acetic  anhydride  and  sodium 
acetate,  is  converted  by  chlorine  at  80°  in  absence  of 
direct  sunlight  into  4  :  8-dichloro-l  :  5-diacetamido- 
anthraquinom ,  not  molten  below  300°,  hydrolysed  by 
concentrated  sulphuric  acid  to  4 :  8-dichloro-l  :  5-di- 
am i noanthraqu inone ,  m.  p.  305°  {sulphate}.  The  di¬ 
amine  is  converted  through  the  diazonium  sulphate 
and  4  :  S-dichloro- 1  :  5 -dieyanoan thraqu inone,  not 
molten  below  300° ,  into  4  :  8 -dichloroanthraquinone- 
1  :  5-dicarboxylic  acid ,  decomp,  about  250°  {ethyl 
ester,  m.  p.  154°).  The  acid  is  transformed  by  copper 
powder  and  sulphuric  acid  into  4  :  8-dickloroanlhra- 
quiml-l  :  5-d  icarboxyd  i  lac  to  ne ,  which  behaves  towards 
alcohol  and  sodium  hydroxide  in  the  same  manner  as 
the  unsubstituted  dilactone.  The  dichloro-aeid  is 
transformed  by  potassium  phenoxide  at  140 — 150° 
into  4  :  8-d iphe noxyan thraq  ainone- 1  :  5-dicarboxylic 
acid,  incipient  decomp,  about  273°  {potassium  salt; 
corresponding  chloride ;  4  :  S-di-p-nitrophemxyanthm - 
qmnom-l  :  5-dicarboxylic  mid ,  decomp.  325' — 320° 
after  darkening} ;  it  is  reduced  by  zinc  dust  and 
ammonia  to  4  :  8-diphenozyanihracene- 1  :  5 -dicar  b- 
oxylic  acid,  m,  p.  344 — 345°  (pyridiniuni  salt ;  sul- 
phonic  acid).  4  :  8-Diphenoxyanlhraqui?iol-l  :  5-di- 
carboxydilactom  is  described ,  4: 8-D  i-p-tolyhxyantk  ra- 
quinone- 1  : 5-dicarboxylic  acid  darkens  at  280°  and 
blackens  at  317°.  The  4  :  8-dichloro-acid,  thiophenol, 
and  potassium  hydroxide  in  boiling  aqueous  solution 
afford  4:8-  diphenylthiolanthraquinone  -1:5-  dicarb  - 
oxylic  acid,  m.  p.  about  312°  (decomp.),  from  which 
4  :  8-diphenylih iolanthraquinol- 1  :  5-dicarboxydilactone 
is  derived.  4  :  8-Di-p- tohjltkiolanthraquinone- 1  :  5-di¬ 
carboxylic  acid,  m.  p.  308°,  decomp.  310°  {potassium 
salt),  and  the  corresponding  dilacione  are  described. 
4:8-  Diehloroanthraquinone  -1:5-  dicarboxylic  aeid 
loses  carbon  dioxide  when  heated  with  aniline,  whereas 
its  ethyl  ester  affords  ethyl  4  :  8 -diani linoanthra - 
quinone- 1  :  5-dicarboxylate,  slowly  hydrolysed  to  4  :  8- 
d iamlinoanthraquinone- 1  :  5-dicarboxylic  acid,  m.  p. 
320°  (decomp.)  [potassium  salt],  which  yields  4  :  8 -di- 
miilinoanthraquinol- 1  :  5-dicarboxydilactone,  m.  p.  348° 
after  softening;  sodium  4:8 -dianilinoantliraquinol- 
1  :  5 -dicarb oxylate  is  described.  Ethyl  4  :  8-di-p4olu- 
idinoanthraquinone-l  :  5-dicarboxylate,  m.  p.  248°,  the 
corresponding  dicarboxylic  acid,  m.  p*  312 — 313° 
(decomp.),  and  4  :  8-di-p-toluid inoa nthraq u inol- 1  :  5- 
dicarboxydilactone  have  been  prepared.  H.  Wren. 

Dyes  of  the  antbraquinone  series.  K.  Wein- 
l and,  Assr.  to  Grasselli  Dyestuff  Corp. — See  B., 
1929,  512. 

1  : 2-Phenanthraquinone.  L.  F.  Fieser  (J. 
Anier.  Chem.Soc.,  1929,  51,  1896— 1906).— Reduction 
with  sodium  sulphite  of  the  azo-dye  from  ji-sulpho- 
ben zcnediaz on ium  chloride  and  2-phenanthrol  gives 
1  -am i no-2 -phenanih rot,  darkening  from  210p  ( hydro- 


chloride,  decomp.  250°),  from  which  l-acelamido-2- 
phenanthrol,  m.  p.  295°  (all  m.  p.  uncorr.),  its  acetate, 
m.  p.  222°,  and  1  -diacetamido -2-phenatUh ryl  acetate, 
m.  p.  125°,  are  prepared.  The  last  two  are  converted 
by  distillation  at  3  mm.  into  2-methyl- 4  : 5-(l  :  2- 
phenanthro)oxazole ,  m  .p.  120°.  The  hydroxyamine 
is  oxidised  by  chromic  acid  to  brilliant  red  1  :  2-phen- 
anthraquiiwne,  m.  p.  216°  (decomp.),  softening  at 
195°.  This  is  reduced  by  sodium  hyposulphite  to 
1  : 2-dihydroxyphenanthrcne,  m.  p.  178°,  the  dimethyl 
ether,  m.  p.  102°,  of  which  is  not  identical  with  2  : 3- 
dimethoxyphenanthrene  (Pschorr,  A.,  1900,  i,  489). 
1:2:  4-Triacetoxyphenanthrene,  m.  p.  186°,  obtained 
in  poor  yield  from  the  quinone,  acetic  anhydride,  and 
sulphuric  acid,  is  converted  by  hydrolysis  with  sodium 
hydroxide  in  an  atmosphere  of  nitrogen  and  aeration 
of  the  cold  solution  into  the  red  sodium  salt  of  2 -hydr¬ 
oxy-1  :  4-phcnanthraquinom,  in.  p.  188°  {methyl  ether, 
m.  p.  172-5°).  The  silver  salt  of  this  quinone  gives 
with  allyl  bromide  in  benzene  4-allyloxy-l  :  2-phen- 
anthraqumone,  m.  p.  128°,  and  2-hydroxy -Z -allyl-l  :  4- 
phenanihraqmnom,  m.  p,  157°.  2-Hydroxy- 1  : 4- 
phenanthraquinone  is  converted  by  boiling  aqueous 
sodium  hydroxide  into  1  -acet yl-2- naphiliylglyoxylic 
acid ,  m.  p.  181°  (decomp.)  {methyl  ester,  m.  p.  112°), 
which  gives  the  same  oxidation  products  in  acid  and 
alkaline  solutions  as  does  2-acetyl- 1  -naph thylglyoxylic 
acid  (this  vol.,  567).  1  :  2 -Phenanthraquinone  is  con¬ 

verted  by  sodium  hydrogen  sulphite  into  1  : 2-di- 
hydroxyphenanthrene  and  sodium  1  : 2-dihydroxy- 
2)henanthrena-4-sulphomie  (corresponding  potassium 
and  p -toluidine,  m.  p.  240°,  salts),  oxidised  by  chromic 
and  sulphuric  acids  to  sodium  1  :  2-phenanthraquinone- 
4 -mlphonaie.  With  jp- toluidine  hydrochloride  in 
aqueous  solution  this  gives  the  corresponding  p -tolu¬ 
idine  salt,  but  with  p- toluidine  itself  or  sodium  hydr¬ 
oxide  it  undergoes  disproportionation,  2  mols.  giving 
1  : 2-dihydroxyphenanthrene-4-sulphonate  (1  mol.) 
and  an  unknown  oxidation  product.  The  sulphonic 
radical  in  the  quinone-sulphonate  is,  thus,  attached 
more  firmly  than  it  is  in  most  compounds  of  this 
type,  since  no  4-p-toluidinophenanthraquinonp  is 
formed.  H.  E.  F.  Nottoh. 

Phenantbraqumones  related  to  alizarin  and 
purpurin.  L.  F.  Fieser  (J.  Amer,  Chem,  Soc., 
1929,  51,  1935 — 1942),— 1  :  2-Phenanthraquinone 
(preceding  abstract),  zinc  dust,  and  sodium  acetate  in 
boiling  acetic  anhydride  give  1  : 2-diacetoxyphen- 
anthrene ,  m.  p.  146 — 147%  which  is  oxidised  by 
chromic  and  acetic  acids  to  1  : 2-diacetoxy-d :  10- 
phenanthraquinone ,  m,  p.  257°  (corr.),  hydrolysed  by 
alcoholic  sodium  hydroxide  to  dark  red  1  :  2-dihydr¬ 
oxy -9  :  10 -phenanthraquinone  (green  chromium  and 
aluminium  lakes).  1:2: 4-Triacetoxyphenanthrene 
is  oxidised  by  chromic  and  acetic  acids  at  40°  to 
1:2:  4:4riacetoxy*§  :  10 -phenanthraquinone,  m.  p. 
227 — 228°  (decomp.),  which  is  hydrolysed  in  an  inert 
atmosphere  to  the  green  sodium  salt  of  dark 
red  1:2:  ^-trihydroxy-B  :  10-phenanthraquinone  (also 
+EtOH).  Reductive  acetylation  of  3-hydroxy- 1  : 4- 
phenanthraquinone  (this  vol.,  567)  gives  1:3:4  iri- 
acetoxypkenan threne,  m.  p.  138°,  from  which  dark 
red  1:3:  44rmcetoxy-9  :  IQ-phenanthraqmnone,  de¬ 
comp.  240%  softening  from  220°,  and  1:3: 4 4ri- 
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hydroxyl  :  10 -phenanthraquinom  arc  prepared.  The 
colour  reactions  and  dyeing  properties  of  the  new 
hydroxyphenanthraquinones  are  compared  with  those 
of  related  anthraquinone  and  phenanthraquinone 
derivatives.  They  do  not  assume  tautomeric  forms, 
since  they  are  reconvertible  into  the  original  acetates. 
4-Amino-3-phenanthroi  and  acetic  anhydride  in 
pyridine  give  4t«acetamido-3-phenanihryl  acetate,  m.  p. 
21 1°,  which  gives  when  distilled  at  3  mm.  2-metkpl- 
4  :  5-(4  :  3^phemnlhro)omzole,  m .  p.  155°,  oxidised  by 
chromic  acid  to  the  corresponding  9  :  10-phenanthra- 
quinone  derivative,  m*  p.  282°.  4-Diaeetamido-3- 
phenanthryl  acetate  (Werner,  A.,  1902,  i,  437)  is 
oxidised  to  the  9  :  10 -quinone,  m.  p.  207°,  hydrolysed 
by  sodium  hydroxide  in  aqueous  alcohol  in  absence 
of  air  to  i-dmcetamido-3-hydroxy~9  :  10 -phenantkra* 
quinam ,  decomp.  255 — 260°.  Further  hydrolysis  is 
accompanied  by  complete  decomposition,  and  the 
desired  4-amino~3-hydroxyphenanthraquinone  is  not 
obtained.  H.  E.  F.  Notton. 

Perylene  and  its  derivatives.  XXF.  A.  Zinke 
and  W.  Hirsck  [with  H,  Kolmayr]  (Monatsh.,  1929, 
52,  13— 22).— Treatment  of  3:4:9:  10-tetraehloro- 
perylene  (Zinke,  Pongratz,  and  Funke,  A.,  1925,  i, 
384)  with  concentrated  sulphuric  acid  at  150°  in  a 
current  of  carbon  dioxide  yields  perylene-3  :  4  :  9  :  10- 
diquinone  (I)  (this  voL,  568).  Similar  treatment  of 
3  :  9-diehloro-4  :  10-diacetyl-  or  3  :  9-diehloro-4  :  10- 
dibenzoyl  -perylene  at  120 — 130°  affords  perylene- 
3  :  9-quinone  (II),  the  acyl  group  being  eliminated  as 
the  corresponding  acid.  Reduction  of  II  with  alkaline 
sodium  hyposulphite  and  subsequent  treatment  with 
the  appropriate  aroyl  chloride  gives  the  dibenzoate, 
m.  p.  312—314°,  and  di-p-bromobenzoate,  m.  p.  359 — 
360°,  of  3  :  9-dihydroxyperylene  (cf.  A.,  1926,  71). 
3  : 9-Diehloroperylene  is  oxidised  by  sulphuric  acid 
at  140—150°  to  II,  in  turn  partly  oxidised  at  180° 
to  I.  The  oxidation  product  of  hexaehloroperylene 
could  not  be  obtained  crystalline.  The  compound 
(C^HpO^HgO,  previously  described  (A.,  1926,  71), 
should  be  deleted  from  the  literature,  as  it  is  essentially 
II.  H.  Burton. 

Bixin.  L  J.  Rinkes  (Rec.  trav.  ehim.,  1929,  48, 
603—606). — The  degradation  product,  C8H10O3,  of 
methylbixin,  considered  to  be  methyl  1 -formyl-2-  or 
-3-methyl- 1  :  3-pentadienecarboxylate,  by  oxidation 
with  silver  oxide  gives  methyl  hydrogen  p-methyl- 
muconate,  m.  p.  121°,  which  depresses  the  m.  p.  of 
methyl  hydrogen  cis-cis-  p-xn  ethyl  muconate  (m.  p. 
129°)  of  Pauly  and  Will  (A.,  1918,  i,  525),  who  give 
m.  p.  125°.  Subsequent  hydrolysis  of  the  ester,  p. 
121°,  with  10%  alkali  affords  tram- p-methylmuconie 
acid,  m.  p.  229°,  also  obtained  by  heating  cis~-ci$- 
methylmuconic  acid  with  concentrated  sodium  hydr¬ 
oxide  (cf.  be >  oil 

The  following  attempt  to  synthesise  methylsuccin- 
dialdehyde  was  unsuccessful :  the  semilactone  of 
P-methylmuconic  acid  was  converted  into  ^-methyl- 
mucondiamide,  m.  p.  218°,  by  the  method  of  Pauly 
and  Will  (foe.  cit,) ;  treatment  of  the  latter  with 
sodium  hypochlorite  furnished  isoprenedmreihane , 
m.  p.  160 — 161°,  which  by  treatment  with  5%  sulph¬ 
uric  acid  yielded,  not  the  foregoing  aldehyde,  but 
methyl  2-melkylpyrrole-lS -carboxylate,  b.  p.  80°/20  mm., 


converted  by  hot  10%  potassium  hydroxide  and 
subsequent  acidification  into  2-methylpyrrole,  b.  p. 
142 — 150°.  C.  W.  Shopper. 

Camphoxphorone.  I.  Action  of  hydroxyl- 
amine.  G.  Banna  (Gazzetta,  1929,  59,  232—243). — 
Accounts  of  the  action  of  hydroxyiamine  on  camphor- 
phorone  are  discordant  (cf.  Koenigs  and  Eppens,  A., 
1892,  626;  1893,  i,  361 ;  Kerp  and  Muller,  A.,  1898, 
i,  265 ;  Harries  and  Maftus,  A.,  1899,  i,  629 ;  Wallach, 
A.,  1904,  i,  752).  In  agreement  with  Harries,  the 
action  of  hydroxyiamine  hydrochloride  and  sodium 
hydrogen  carbonate  in  a  boiling  mixture  of  ether 
and  alcohol  is  found  to  give  dihydrocamphorphoronyl- 

hydroxylamine{I),^J^^>CH-CMe2-NH-OH,m.p. 

120°,  of  which  an  oxalate ,  m.  p.  154°,  a  semicarbazoTie , 
m.  p.  190°,  and,  by  the  action  of  concentrated  nitric 
acid,  a  nitro- derivative,  m.  p.  50°,  are  prepared. 
When  the  above  substances  act,  however,  in  boiling 
aqueous  alcohol,  a  true  camphorphoroneoxime  (II), 
m*  p.  95°,  is  obtained.  Further,  when  the  ketone  is 
heated  in  methyl  alcohol  with  free  hydroxyiamine 
and  sodium  methoxide,  the  products  are  dihydro - 
camphorphoronekydroxylamineoxime ,  (III),  m.  p.  160°, 
and  a  camphorphoroneoxime,  m.  p.  115°  (IV),  isomeric 
with  II  and  with  the  oxime  of  m.  p.  80 — 82°  (cf.  Kerp, 
foe.  cit.).  The  compound  III  is  readily  oxidised  in 
alcoholic  solution,  giving  a  blue  com  pound . 

It  furnishes  a  benzylidene  derivative,  m.  p.  145°,  and 
a  benzoyl  derivative,  m.  p.  100 — 168°  (decomp.); 
when  it  is  kept  in  ethereal  solution  over  sulphuric 
acid,  it  is  converted  into  yet  another  camphorphorone¬ 
oxime,  m.  p.  40°  (V.)  When  III  is  reduced  by  sodium 
and  alcohol,  it  gives  the  diamino- derivative,  2-amino - 
S-x-aminoisopropyl-S-methylcYclopeniane,  of  which  the 
hydrochbride  when  distilled  loses  ammonia  to  form  a 

substance,  probably  .  It  was 

hoped  that  suitable  treatment  of  III  might  lead  to  an 
^oeamphorphorone,  but  the  action  of  acids  gave  a 
mixture  of  products,  including  h-methyl-S-isopropyl- 
idene-2-p iperidone .  The  structures  of  the  camphor- 
phoroneoximes  are  discussed.  E.  W.  Wignaix, 

Mono-  and  sesqni-terpenes,  X.  Active 
caryophyllene.  E.  Deussen  and  P.  Hacker  (J. 
pr.  Chem.,  1929,  [ii],  122,  261 — 283) .—Distillation  in 
steam  of  the  crude  ozonide  obtained  by  ozonolysis  of 
y-caryophyllene  in  chloroform  solution  gave  (1)  in 
the  distillate  :  formic  acid  and  an  oil  (mm ica rbazone, 
m.  p.  207°),  separable  by  fractionation  into  two  con¬ 
stituents  of  b.  p.  85 — 90°/ll  ram.  (semicarbazone, 
m.  p.  170°)  and  140 — 145°/11  mm.  (semimrbazone, 
m.  p,  210°);  and  (2)  in  the  non-volatile  residue  ;  a 
yellow  oil  [semicar bazone,  m.  p.  120°;  ihiosemicarb- 
azone ,  m.  p,  165°  (decomp.)).  Oxidation  of  the  last 
compound  by  27%  nitric  acid  at  90°  afforded  succinic 
acid  and  caryophylleme  acid,  tx13  -f  5*40°  (10%  in  ethyl 
acetate)  (silver  and  potassium  salts),  which  wras  con¬ 
verted  into  isovaleric  and  acetic  acids  by  alkali  fusion 
and  into  dibromocaryophyllenic  acid,  C9H1204Br,  by 
bromination  with  phosphorus  pentaehloride  and 
bromine  in  a  sealed  tube.  R.  J.  Wr.  Le  Fevre. 

Caryophyllene  series.  H.  Clovene  and  iso- 
clovene.  G.  G.  Henderson,  R.  O.  O.  McGrone, 
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and  J.  M.  Robertson  (J.O.S.,  1929,  1368—1372;  of, 
A.,  1926,  298). — Dehydration  of  earyophyllene  alcohol 
with  anhydrous  oxalic  acid  yields  clovene,  b.  p.  111- — 
113°/10  mm.,  df  0*924,  rif  14980,  identical  with  that 
obtained  by  the  use  of  phosphoric  oxide.  The  liquid 
hydrocarbon,  b.  p.  110 — 114°/9  mm.,  df  0*926, 
1*5010,  obtained  as  a  by-product  in  the  hydration  of 
earyophyllene  by  Wallach  and  Walker’s  method  (A., 
1893,  i,  101),  and  also  the  sesquiterpene,  b.  p.  110 — 
114°/10  min.,  df  0*933,  nf  1*5020,  obtained  by  heat¬ 
ing  earyophyllene  dihydroehloride  with  quinoline, 
are  probably  identical  with  clovene.  Clovene  is 
attacked  by  pota-ssiuni  permanganate,  but  no  definite 
oxidation  products  have  been  isolated ;  it  gives 
neither  eudalcne  nor  cadalene  when  heated  with 
sulphur  and  therefore  belongs  neither  to  the  eudesmene 
nor  to  the  eadinene  group  of  sesquiterpenes.  By 
dehydrating  earyophyllene  alcohol,  prepared  from 
earyophyllene  and  sulphuric  acid  monohydrate  in  the 
presence  of  dry  ether  at  0°,  by  a  modification  of 
Wallach  and  Walker’s  method  (loc.  ciL),  clovene  and 
imclovene,  C|5H23,  b.  p.  130 — 131°/12  mm.,  df  0*943, 
1*5039,  [«]D  —53*6°  in  alcohol,  were  obtained. 
The  latter  forms  a  monohydrochloride,  m.  p.  87°,  a  mono- 


X?H. 


(I) 


hydrobromide,  m.  p.  75° 
(from  which  the  hydro- 
carbon  may  be  re- 
[jUj0  generated),  and  an  un¬ 
stable  dibromide,  and  is 
more  unstable  than 
clovene.  tsoClovene  is 


completely  decomposed  by  heating  to  its  b.  p.  with 
phosphoric  oxide.  When  a  solution  of  t^oclovene 
hydrochloride  in  glacial  acetic  acid  is  treated  with 
silver  acetate,  the  acetate  of  iso  clovene  alcohol,  m.  p. 
25—26°,  is  obtained,  which  is  converted  by  methyl- 
alcoholic  potassium  hydroxide  into  iso  clovene  alcohol , 
m.p.  98°,  [a]20  +  227°  in  alcohol.  Formula  I  is  assigned 
to  clovene  (of.  Semmler  and  Mayer,  A.,  1911,  i,  73; 
Deussen,  A.,  1926,  1252).  A.  I.  Vogel. 


Higher  terpeae  compounds.  XXXVIII. 
Amyrins  and  lupeoL  L.  Rtjzicka,  H.  W.  Huyser, 
M.  Pfeiffer,  and  0.  F.  Seidel  (Aimalen,  1929,  471, 
21 — 39). — The  conflicting  evidence  concerning  the 
saturated  or  unsaturated  character  of  a-  and  p-amyrin 
is  discussed.  Catalytic  reduction  of  the  amyrins 
fails  even  with  hydrogen  at  280°/80  atm.  with  platin¬ 
um-black  or  with  a  platinum  oxide  catalyst,  the 
original  substance  being  recovered  unchanged.  With 
ozone  in  carbon  tetrachloride  solution  either  a -  or 
p-arayrin  takes  up  5  mols,  of  ozone  to  yield  an  ozonide, 
decomp,  about  100°,  which  was  unchanged  in  com¬ 
position  after  keeping  for  4  years.  On  the  other  hand, 
with  perbenzoic  acid  it  takes  up  only  0*5  atom  of 
oxygen,  behaving  like  the  saturated  tetrahydroabietic 
acid  with  which  it  w*as  compared.  The  molecular 
refractivity  of  a-,  b.  p,  235°/0*l  mm.,  df  0*9857,  n D 
1*5420,  and  p«,  b.  p,  23o°/0*l  mm.,  df  0*9807, 
T5409,  -amyrilene,  obtained  by  the  action  of  phos¬ 
phorus  pentaehioride  and  alkali  on  the  parent  alcohols, 
indicates  the  presence  of  three  double  linkings,  thus 
pointing  to  the  presence  of  two  double  linkings  in  the 
original  amyrins.  Moreover,  the  latter  readily  give  a 
yellow  colour  with  tetranitromethane,  a  reaction  which 


is  never  known  to  occur  with  a  saturated  compound, 
although  some  unsaturated  compounds  fail  to  give 
this  test.  The  isomeric  alcohol  lupeol  also  gives  the 
yellow  colour  with  tetranitromethane,  but  is  readily 
reduced  with  hydrogen  on  a  platinum  oxide  catalyst 
in  acetic  acid  at  60—70°  to  dihydrolupeol,  m.  p.  201 — 
202°,  [a]D  —17*5°,  which  fails  to  give  the  colour  test. 
Thermal  decomposition  of  the  mixed  amyrins  at 
440; — 460°  in  a  current  of  carbon  dioxide  yields  a 
liquid  distillate  from  which  a  hydrocarbon,  C15H26(  •)> 
b.  p.  115 — 125°/15  mm.,  df  0*924,  nf  1*500,  is  isolated. 
This  by  catalytic  dehydrogenation  with  selenium 
yields  the  same  trimethylnapklkalene,  b.  p.  147—148°/ 
16  mm.,  df  1*008,  n\ ?  1*6093  ( picrate ,  m.  p.  127—128°; 
styphnate ,  in.  p.  153 — 154°),  as  is  obtained  by  direct 
dehydrogenation  of  ainyrin  itself,  and  which  is  possibly 
identical  with  the  product  obtained  by  Brunner  (this 
voL,  71).  When  oxidised  with  potassium  ferricyanide 
this  naphthalene  derivative  gives  a  naphthalenetri- 
carboxylic  acid ,  which  is  not  readily  purified,  but 
affords  (silver  salt  method)  crystalline  methyl,  m.  p. 
153 — 154°,  and  ethyl,  m.  p.  80 — 81°,  esters. 

J.  W.  Baker. 


Higher  terpene  compounds.  XXXEX. 
Cedrene.  L.  Rttzicka  and  J.  A.  yah  Melsex 
(Annalen,  1929,  471,  40 — 72). — Cedrene  (from  cedar- 
wood  oil)  yields  a  dibromide  (I)  which  is  converted 
by  boiling  potassium  hydroxide  partly  into  the  original 
cedrene  and  partly  into  a  mixture,  b.  p.  155—160°/ 
12  nun.,  of  bromoeedrene  (II)  and  hydroxy wcedrene 
(III).  The  bromoeedrene  is  stable  to  alkalis,  but  is 
reduced  to  cedrene  by  sodium  and  alcohol,  the  re- 

1  — CHRr 

lationships  being  represented  thus  :  O12ff2o 


m  m  +}S0H  (m>-  a’dd»‘i“ 

of  cedrene  with  chromic  and  acetic  acids  yields  cedrone 
(40%)  and  eedr  eneketo- acid  (10%),  which  is  further 
oxidised  to  eedrenediearboxylic  acid,  both  acids  being 
identical  with  those  obtained  by  ozonolysis  of  cedrene 
(Semmler  and  Spornitz,  A.,  1912,  i,  573).  Ozonolysis 
of  cedrone  or  oxidation  of  the  ozonide  with  chromic 
and  acetic  acids  yields  norcedrencketo-acid ,  b.  p.  174— 
175°/04  mm.,  m.  p.  113—114°  (semicarbazone,  m.  p. 
242 — 244°),  oxidised  by  sodium  hypobromifce  to 
norcedremdicarbomjlic  acid  (IVa  or  6),  m.  p.  209  . 
Whereas  in  eedrenediearboxylic  acid  both  carboxyl 
groups  are  similar  and  both  react  in  the  following 
series  of  reactions,  in  noreedrenedicarboxylie  acid 
they  are  differently  bound  in  the  molecule,  one  being 
unreactive.  Thus  esterification  of  IV  with  methyl 
alcohol  and  sulphuric  acid  yields  only  a  methyl 
hydrogen  ester,  m.  p.  97°,  and  only  one  ester  group 
in  the  dimethyl  ester,  b.  p.  157°/04  mm.  (prepared 
from  the  silver  salt),  is  hydrolysed  by  0*1AT- alcoholic 
potassium  hydroxide.  Bromination  of  IV  with  phos¬ 
phorus  tribromide  and  bromine  yields  only  a  mono- 
brcmto-acid,  m.  p.  213—214°,  which  is  converted  by 
10%  sodium  hydroxide  or  dilute  hydrochloric  acid 
into  an  unsaturated  acid,  C^H^CX,  (IX  or  X),  m.  p 
90—91°,  df4  0*9781,  n$4  14637  (crystallographic  data 
by  Nannekga)  (ethyl  ester,  b.  p.  90°/0*5  mm.).  Mag¬ 
nesium  methyl  bromide  reacts  with  only  one  ester 
group  in  methyl  noreedrenedicarboxylate  to  yield  an 
ester  carbinol  (Va  or  b),  C1BH2803,  b.  p.  135°/04  mm.. 
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in  which  the  ester  group  is  resistant  to  hydrolysis; 
this  is  converted  by  oxidation  with  chromic  and 
acetic  acids  into  a  hydrogen  ester  (Via  or  6),  Gx 
(not  pure,  11*3%  OMe  instead  of  14*5%),  in  which 
the  ester  group  is  now  readily  hydrolysed,  and  which 
is  converted  through  its  silver  salt  into  the  dimethyl 
ester,  b.  p,  165 — 170°/12  ram.,  df  1-107,  1*4750, 

of  an  actd}  C10H1GO4,  which  could  not  be  obtained 
crystalline  and  for  which  the  name  eedroearaphorie 
acid  is  suggested.  On  the  basis  of  these  results  the 
ring  containing  the  double  linking  in  cedrene  cannot 
be  higher  than  six-membered,  and  these  reactions 
may  be  represented  on  the  basis  of  two  alternative 
partial  formulae  for  norcedrenedicarboxylic  acid 
thus 


f«\  r  w  /"©Me'CC^H  u  f^Chfc-COsMe 
W  ^7tAu^H-CH3-COaH  7  1  X2\-CH‘CHvCMc2-OH 

(V.)  — > 


Uflaitl 


flA  n  H  f”9H*CO^H  f“CH-COaMe 

w  *  n-CH*CHvC03H  ^^"wi-CH-CHa-OMea-QH 


n  u  f“CHMe-COaMc 

{Vlj 

f'  TT  ^^H2*CO*Me 
^rt±i2<.G0,H  ' 


Cedrene  must  be  represented  by  either  VII  or  VIII, 
neither  Semmler’s  (A.,  1915,  i,  427)  nor  Deussen’s  (A., 
1928,  70)  formulae  being  admissible,  the  group  C6Hi0 
or  C7H12  containing  the  third  ring  of  cedrene  which, 


(VIL)  (vm.) 


l|«1:lio\CMe-CO.H  fpHi=\CCO.H  ,v 
(ih^cmc  - 


if  the  second  ring  is  six-membered,  can  only  be  a 
three-  or  four-membered  ring.  Ozonolysis  of  the  un¬ 
saturated  acid  IX  or  X  yields  a  monocarboxylie  acid 
CI2Hlfi05,  m.  p.  166—167°,  a  substance ,  in.  p.  187 — 
189°,  and  liquid  products,  oxidation  of  which  has 
led  to  no  definite  results.  Catalytic  reduction  of  IX 
or  X  (the  dimethyl  ester  of  which  yields  a  diphenyl- 
carbinol,  m.  p.  82 — 83°,  with  magnesium  phenyl 
bromide)  in  presence  of  platinum  oxide  gives  a  dihydro- 
acid,  b.  p.  121°/0*5  mm.,  m.  p.  61 — 62°  (the  ester  of 
which  does  not  react  with  magnesium  phenyl  bromide), 
the  eihylamide,  b.  p,  122 — 124°/lxigh  vacuum,  of  which 
is  converted  by  phosphorus  pentachloride  into  a 


9:K^CH-cdiH  tth12\ck 

H  _^H-CH2-C0ajre  djjj  „/C-CH2-CO.Me 
(XI.)  ‘  (XII.) 

;-B  13\ch(OH  or  OMc) 

,H  _/CH-CH2-C02Mo  (J,H^/CH:CH,-COaMc 
(Xin.)  “  (Xiv,) 


chlorine-free  nitrile .  Electrolysis  of  methyl  hydrogen 
noreedrenediearboxylate  (XI)  gives  a  mixture  of  an 


unsaturated  ester  (XII),  C13H20O2,  and  the  corre¬ 
sponding  saturated  hydroxy-  and  methoxy-esters 
(XIII),  from  which  after  heating  with  alcoholic 
potassium  hydroxide,  hydrolysis  with  hydrogen  iodide, 
and  ozonolysis  of  the  product  to  destroy  the  unsatur¬ 
ated  acid,  is  obtained  a  saturated  add  (XIV)  C12H20O2, 
m.  p.  61 — 62°,  which,  however,  depresses  the  m.  p.  of 
the  isomeric  dihydro-acid  (above).  J.  W.  Baker. 

Photo-bromination  of  coumarin.  D.  M. 
Williams. — See  this  voL,  895. 

Rotenone,  the  active  principle  of  Derris  root. 

III.  Molecular  formula  of  rotenone.  S.  Takei 
(Bull.  Inst.  Phys.  Chem,  Bes.  Tokyo,  1929,  8,  369 — 
371 ;  see  A.,  1928,  765). — Rotenone  and  ssorotenonc 
are  considered  to  be  cis-irans  ethylenic  isomerides. 

E.  W.  W  ION  ALL. 

Rotenone,  the  active  constituent  of  Derris  root. 

IV.  Rotenic  acid.  S.  Takei  and  S.  Miyajima 
(Bull.  Inst.  Phys.  Chem.  Res.  Tokyo,  1929,  8,  510 — 
518;  see  preceding  abstract). — Consideration  of  the 
reactions  of  rotenic  acid  suggest  two  possible  formula* 
(I  or  II). 


By  the  action  of  magnesium  ssopropyl  bromide  on 
5-methoxycoumaran-2-one,  5-imthoxy-2-hydroxyim- 
propylcoumaran,  m.  p.  70°,  was  obtained,  and  from 
this  5-methoxy-2-isopropylcoumaronei  which  formed  a 
resin,  m.  p.  about  150°.  This  product  should  be 
identical  with  rotenol  monomethyl  ether  (A.,  1928, 765) 
if  I  were  the  formula  for  rotenic  acid.  As  the  two 
substances  differ  widely,  II  is  more  probably  the 
formula.  B.  W.  Anderson. 

Rotenone,  the  active  constituent  of  Derris  root. 
V.  Tubaic  acid.  S.  Takei  and  M.  Koida  (Bull. 
Inst.  Phys.  Chem.  Res.  Tokyo,  1929,  8,  519—524; 
cf.  preceding  abstract,  also  A.,  1928,  1017). — Tubaic 
acid  and  dihydrotubaie  acid,  unlike  rotenic  acid,  are 
optically  active,  having  [a]1,}  —76*0°  and  [«]®  —82*2°, 
respectively.  Both,  acids  are  easily  converted  into 
their  respective  phenols,  tubanol  and  dihydrotubanoL 
Tubanol  methyl  ether  is  oxidised  by  ozone  to  a  sweet¬ 
smelling  oil  which  reduces  Fehling’s  solution,  gives 
the  iodoform  reaction,  and  forms  a  p-nitrophenyl- 
hydrazone ,  m,  p.  156°.  The  oil  therefore  contains 
the  group  *COMe;  on  further  oxidation  with  iodine 
and  potassium  hydroxide  it  forms  a  methoxy-carb- 
oxylic  acid,  C10H904I,  m.  p.  140°.  The  ethylene 
linking  in  tubaic  acid  is  thus  probably  in  a  2-aliyl 
group,  and  this  acid  and  dihydrotubaie  add  may  be 
represented  by  I  and  II,  respectively. 


Fusion  with  alkali  converts  tubaic  acid  into  its  more 
stable  isomeride,  rotenic  add.  B.  W,  Anderson. 
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Colour  on  the  basis  of  molecular  strain.  ¥11. 
Effect  of  polymembered  ring;  formation.  A.  N. 
Dey  and  S.  Dutt  (J.  Indian  Chem.  Soc.,  1929,  6, 
289 — 293). — Condensation  of  adipic  acid  with  re¬ 
sorcinol  in  presence  of  sulphuric  acid  at  170—180° 
affords  the  fluorescein  (I)  (R=OH,  rc=4),  m.  p.  above 
286°,  whilst  with  m-diethylaminophenol  at  120 — 
130°,  the  rhodamim  (I)  (R= 
NEt2,  n=4),  sinters  at  168°,  is 
'  obtained.  The  corresponding 
fluoresceins  from  pimelic,  m.  p. 
164°,  suberic,  m.  p.  140°,  azelaic, 
xj  -j  m  p  172°,  and  sebacic  acids, 
sinters  at  166°,  and  the  rhodamines 
from  suberic,  m.  p.  147°,  azelaic, 
m.  p.  126°,  and  sebacic  acids,  m.  p.  142°,  are  obtained 
similarly.  The  intensity  of  the  colour  of  these  dyes 
in  solution  is  inversely  proportional  to  the  stability 
of  the  ring  systems  of  the  anhydrides  of  the  acids 
used  {cf.  Dutt  and  Thorpe,  A.,  1925,  i,  141 ;  Dutt, 
A.,  1926,  830;  1927,  1006).  H.  Burton. 

Diethyl-  and  dihexyl-fluoresceins  ;  dibromo- 
and  monomereuri-derivatives.  R.  B.  San  din 
and  J.  W.  Sutherland  (J.  Amer.  Chem.  Soc.,  1929, 
51,  1 77 3 — 1 775) . — 4-Ethylresorcinol  (Johnson  and 
Hodge,  A.,  1913,  i,  1055)  gives  by  the  usual  fluorescein 
synthesis  2  : 7 -diethylfluorescein  [dibromo-,  m.  p. 
above  300°,  and  red  anhydramercuri- derivatives),  and 
4-hexylresoreinol  (Dohme  and  others.  A.,  1926,  838) 
gives  2  :  7 «dihexylfluore8ce in  (dibromo-,  m.  p.  180— 
181°,  and  anhydromerc  ur  ^-derivatives) .  The  new 
fluoresceins  are  precipitated  from  cold  solutions  of 
their  sodium  salts  by  acetic  acid  in  a  yellow  lactonoid 
form  and  from  boiling  solutions  by  hydrochloric  acid 
in  a  dark  brown  quinonoid  form  (cf.  Orndorff  and 
Hemmer,  A.,  1927,  671).  H.  E.  F.  Notton. 

Tea  catechin  from  green  tea.  M.  Tsujimura 
(Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1929, 10, 
252 — 261). — A  new  catechin  has  been  isolated  in  a 
yield  of  0*14%  from  green  tea  by  extraction  with 
ethyl  acetate  and  fractionation  of  the  extract.  Tea 
catechin  has  m.  p.  237—238°,  [a]§  —69°  in  alcohol, 
and  yields  a  pcnta-acetyl  derivative,  m.  p.  151 — 152°, 
and  a  tetrametkyl  derivative,  m.  p.  153—154°.  Colour 
reactions  are  described.  It  differs  from  l-epi catechin 
(Freudenberg  and  Purrmann,  A.,  1923,  i,  697 ;  1924, 
i,  868)  only  in  being  anhydrous.  Phloroglucinol  is 
obtained  by  decomposition  with  50%  potassium 
hydroxide  solution.  The  formation  of  phloretic  acid, 
which  is  obtained  from  phioretin  under  these  con¬ 
ditions,  is  not  observed.  Controlled  oxidation  of 
tetramethyl  tea  catechin  by  permanganate  yields 
veratric  acid.  Further  support  is  afforded  to  the 
catechin  formula  of  Perkin  and  Yoshitake  (J.C.S., 
1902,  81,  1160)  by  the  close  similarity  between  the 
absorption  spectra  of  tea  catechin  and  the  product 
of  hydrogenation  of  pentamethylquercetin  in  presence 
of  platinum  oxide-platinum -black,  and  the  difference 
of  these  from  the  absorption  spectra  of  penta-acetyl- 
quercetin  and  quercetin.  R.  K.  Callow. 

Dissociation  into  free  radicals  of  substituted 
dixanthyls.  V.  Rate  of  dissociation.  J.  B. 
Con  ant  and  M.  W.  Evans  (J.  Amer.  Chem.  Soc., 
1929,  51,  1925 — 1935). — The  autoxidation  of  di-?i- 


butyldixanthyl  has  been  followed  in  bromobenzene 
solution.  The  first  0*6  mol.  of  oxygen  absorbed  is 
apparently  used  entirely  in  peroxide  formation,  but 
afterwards  side  reactions  occur.  In  the  first  stage 
the  reaction  is  unimolecular,  with  a  high  temperature 
coefficient,  and  its  rate  is  practically  uninfluenced  by 
the  substitution  of  air  for  oxygen,  or  by  the  addition 
of  the  usual  autoxidative  catalysts  and  antioxygens. 
This  indicates  that  the  rate  actually  being  measured 
is  that  of  the  dissociation  of  the  dixanthyl  into  free 
radicals  which  are  then  rapidly  oxidised.  The  values 
of  103  for  some  dialkyldixanthyls  (cf.  A.,  1925,  i, 
955;  1926,  158,  842;  1927,  975)  are,  at  25°:  di¬ 
methyl-,  1*79;  diethyl-,  1*99 ;  di-w-propyl-,  11*9; 
di-w-butyl-,  12*6 ;  dffsoamyl-,  10*0 ;  di-ra-amyl-,  6*95. 
Difsobutyl-,  dibenzyl-,  and  dnsopropyl -dixanthyls 
oxidise  too  rapidly  to  give  accurate  measurements. 
Values  obtained  at  35°  and  40°  are  also  given.  The 
energy  of  activation  for  the  dimethyl  derivative 
(34,000  g.-cal.)  is  greater  than  the  average  value  for  the 
others  (26,000 — 27,100  g.-cal.).  The  above  view  of  the 
nature  of  the  reaction  is  confirmed  by  the  fact  that 
the  relative  ease  of  dissociation  of  the  dialkyldi¬ 
xanthyls  measured  in  this  way  is  qualitatively  the 
same  as  that  given  by  measurements  of  the  temper¬ 
ature  at  which  appreciable  colour  appears  in  their 
bromobenzene  solutions  and  of  the  time  required  for 
them  to  produce  a  visible  amount  of  Prussian-blue  in 
an  aqueous  solution  of  potassium  ferricyanide  and 
ferric  chloride.  H.  E.  F.  Notton. 

1-JVfethoxy “derivatives  of  tMoxanthone.  K.  C. 
Roberts  and  S.  Smiles  (J.C.S.,  1929,  1322 — 1326). — 
Interaction  between  -p-methoxyphenol  and  2-thiol- 
benzoic  acid  in  sulphuric  acid  at  15°  gave  two  hydroxy- 
methoxythioxanthones  which  were  separated  by 
aqueous  alkali  into  1  -  hydroxy-  4  -metk  oxythioxanikom 
(insoluble),  m.  p.  182°  (diacetoborate,  m.  p.  205°,  with 
acetic  anhydride  and  boroacetie  anhydride ;  sodium 
derivative ;  acetyl  derivative,  m.  p.  138°),  converted 
by  hydrogen  peroxide  in  acetic  acid  into  1-hydroxy - 
4:-methoxythioxanthone  dioxide,  m.  p.  184°  (also 
produced  by  alkylation  of  1  :  4-dihydroxyxanthone) , 
and  4c-hydroxy- 1  -methoxythioxanthone  (soluble),  m.  p. 
270°  (decomp.)  {dihydrochloride ;  'perchlorate ;  acetyl 
derivative  only,  m.  p.  133°,  with  boroacetie  anhydride 
and  acetic  anhydride).  Aqueous-alkaline  methyl - 
ation  of  the  latter  gave  1  :  4-dimethoxythioxanthone, 
but  no  sulphone  was  obtained  with  hydrogen  peroxide 
and  acetic  acid.  The  relative  stabilities  of  the  salts 
of  1  -hydroxy-4-methoxy-  and  4-hydroxy- 1- methoxy¬ 
thioxanthones  were  measured  under  the  conditions 
previously  described  (this  voL,  824).  The  absorption 
spectra  of  solutions  of  the  thioxanthones  in  con¬ 
centrated  hydrochloric  acid  and  in  acetic  anhydride 
have  been  measured.  The  constitution  of  the  salts  of 
thioxanthone  and  its  derivatives  based  on  chelate 
ring  formation  is  discussed. 

The  chlorostannates  of  2  :  3-dimethoxythioxanthone 
and  of  1  :  4-dimethoxythioxanthone  (hydrolysed  by 
water  to  1  :  4-dimethoxythioxanthone)  were  prepared 
by  the  addition  of  stannic  chloride  to  the  thioxanthones 
in  benzene  solution.  A.  I.  Vogel. 

Condensation  of  dl-o-thiobenzoic  acid  with 
aromatic  hydroxy-compounds.  R.  N.  Sen  and 
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S<  C.  Sen-Gupta  (J.  Indian  Chem.  Soc,,  1929,  6,  287— 
277) —Treatment  of  di-o-thiobenzoic  acid  with  phenols 
in  presence  of  sulphuric  acid  at  100°  affords,  in  the 
majority  of  cases  studied,  hydroxythioxanthones  (ef. 
Smiles,  J.C.S.,  1910,  97, 1290;  1911,99,  1533).  Thus 
o~,  m-,  and  p-cresols  give  2 -hydroxy-3 -methylthio- 
mnthone ,  m.  p.  210—212°  {benzoyl  derivative,  m.  p. 
129—130°),  2  -hydroxy -i-methylthioxanthone  ,  m.  p. 
190°  (decomp.)  after  shrinking  at  170°,  and  4 -hydroxy - 
l-methylthioxanthone}  m.  p.  234°  {decomp.;  sodium 
salt ;  benzoyl  derivative,  ra.  p.  178— 177°) ,  respectively. 
The  ammonium  salts  of  these  thioxanthones  dye  wool 
greenish-yellow  shades  from  an  acid  bath.  Reduction 
of  these  ketones  with  zinc  dust  and  sodium  hydroxide 
solution  affords  colourless  solutions  of  xanthydrols 
which  when  treated  with  hydrochloric  acid  give  pink 
colorations,  presumably  because  of  o-quinonoid  salt 
formation.  The  ammonium  salt  of  1  -nitro-^hydroxy- 
fkioxantkone,  not  melted  at  280°,  dyes  wool  a  brownish- 
black  shade.  Pyrocatechol  condenses  with  di-o-thio- 
benzoic  acid  to  give  1  :  2~dihydroxythioxantkonef  m.  p. 
245—248°  (decomp.),  winch,  like  alizarin,  possesses 
polygenetic  properties.  Resorcinol,  however,  affords 
the  subsUince) 

^«H4<c^>Co(S-C6H4-C02H)(OH)2(S03H)!  green,  not 

melted  at  280°  {tetrapotassium  salt  (red) ;  disilver  salt], 
whilst  resorcinol  dimethyl  ,  ether  yields  o -car  box y- 
phenyl  1-2  :  4=-dimethoxythioxanthonyl  sulphide ,  not 
melted  at  280°  {potassium  salt).  Pyrogalloi  furnishes 
o ‘Carboxy phenyl  I  -2  :  3  ;  4  -  trihydroxythioxanthonyl 
sulphide ,  m.  p.  above  280°  {tri acetyl  derivative). 
Phloroglueinol  gives  the  lactone ,  m.  p.  166°,  of  o-carb- 
oxyphenyl  irihydroxyphenyl  sulphide  {ammonium  salt) ; 
salicylic  acid  yields  a  sulpho-2-hydroxythioxanthone- 
3 -carboxylic  acid ;  p-naphthol  furnishes  the  lactone  of 
o-carboxyphmyl  a-2 -hydroxy-6  :  8 - diml/plt on aph thyl 
sulphide  (tetrapotassium  salt).  The  condensation 
products  from  di-o-thiobenzoic  acid  (1  mol.)  and  1:2:3- 
and  1:3:  5-eresotic  acids  (2  mols.)  dye  mordanted 
wools  shades  varying  from  yellow  to  reddish-brown. 

H.  Burton. 

Isatin  anils*  I.  Isomerism  of  isatm-2-aniL 
B.  K.  Carlow  and  E.  Hope  (J.C.S.,  1929,  1191 — 
1199). — The  existence  of  two  tautomeric  forms  of 
isatin -2-anil  (Pummerer,  A,,  1911,  i,  231),  recently 
disputed  by  Rupe  and  Apotheker  (A.,  1927,  61),  has 
been  confirmed  and  two  benzoyl  derivatives,  I  and  II, 
isolated.  When  isatin-2-anil,  m.  p.  126°  (decomp.), 

C(H4<^°>C-NPhB7. 

fl->  (n.j 

best  prepared  from  hydrocyanocarbodiphenylimide  and 
aluminium  chloride,  is  heated  with  benzoic  anhydride 
(2  mols.)  at  100°  for  2  hrs.  TH-benzoylisatin-2-an i l  (I), 
m.  p.  172 — 173°,  is  produced  (also  obtained,  together 
with  an  equivalent  quantity  of  isatin-2-anil  hydro¬ 
chloride,  with  benzoyl  chloride  in  benzene).  Its 
constitution  was  established  by  hydrolysis  (a)  with 
hydrochloric  acid  to  o-benzamidophenylglyoxylic  acid, 
m.  p.  192 — 193*5°,  identical  with  the  product,  mu  p. 
196—197°  (decomp. ;  lit.  188°),  obtained  by  warming 
A7 -benzoylisatin  with  dilute  sodium  hydroxide  fol¬ 
lowed  by  treatment  with  hydrochloric  acid,  (b)  with 


alkali  to  aniline,  and  (c)  with  boiling  50%  alcohol  and 
a  little  hydrochloric  acid  to  o-benzamidophenyU 
qlyoxylanilide,  m.  p.  183— 184°,  identical  with  the 
compound  obtained  from  o-benzamidophenylglyoxylic 
acid,  thionyl  chloride,  and  aniline.  The  aniline  salt, 
m.  p.  120—121°  (decomp.),  from  o-benzamidophenyl¬ 
glyoxylic  acid  and  aniline  in  ether,  is  converted  into 
the  acid  by  phosphorus  pentachloride  in  benzene : 
o-benzamidobenzaldehyde,  in.  p.  73 — 74°,  is  obtained 
on  boiling  o-benzamidophenylglyoxylie  acid  with 
aniline  and  a  little  iodine.  N -Benzoylisatin,  m.  p. 
213—214°,  best  prepared  by  heating  isatin  with 
benzoic  anhydride  for  1  hr.  at  150—180°,  when  heated 
with  50%  alcohol  and  a  little  hydrochloric  acid  yielded 
o-benzamidophenylglyoxylic  acid  and  its  ethyl  ester, 
in.  p.  80°.  Heating  of  I  with  aniline  and  a  little 
iodine  at  100°  afforded  o -benzamidophenylglyoxyl- 
anilideanil,  m.  p.  204—205°  (decomp.).  Isatin-2-anil 
reacts  with  benzoyl  chloride  in  dry  pyridine  to  give 
isatin-2-benzanilide  (II),  m.  p.  131°,  the  constitution  of 
which  follows  from  the  production  of  isatin  and 
benzanilide  on  boiling  with  water.  The  “  isatin - 
p-phenylhydroxylamine  ”  obtained  by  Rupe  and 
Apotheker  (he.  cit.)  from  isatin  and  p-phenylhydroxyl- 
aminc  is  now-  shown  to  be  isatm-3-anil-Ar'-oxide,  since 
on  reduction  with  zinc  dust  and  acetic  acid  3-anilino- 
oxindole,  m.  p.  192-5°  {decomp.,  in  an  evacuated 
capillary  tube),  was  obtained,  identical  with  the 
compound  obtained  by  similar  reduction  of  isatin- 
3-anil.  A.  I.  Vogel. 

Heterocyclic  compounds.  IV.  Interaction 
of  ethyl  c#etohexanone-2-carboxylate  with  aryl- 
amines.  I.  Synthesis  of  tetrahydrophenan- 
thridones.  H.  EL  Sen  and  U.  Basu  {J.  Indian 
Chem.  Soc.,  1929,  6,  309 — 318). — When  ethyl  cyclo - 
liexanone-2-earboxylate  is  heated  with  an  arylamine 
at  150 — 190°,  a  mixture  of  diarylcarbamide  and  cyclo- 
hexanone-2-carboxylarylamide  results.  The  following 
are  described :  cyelokexanone-2-carboxy-anilide  (I), 
in.  p.  104—105°;  -p -toheidide,  m.  p.  108—109°; 
-m-4 -xylidide,  m.  p.  125 — 126° ;  - p -naph thyla m ide,  in.  p. 
149°,  and  -p -acetamidoanilide,  m.  p.  182*5°.  These 
compounds  give  violet  colorations  with  alcoholic 
ferric  chloride,  indicating  that  they  react  in  the  enol 
form.  When  I  is  heated  at  100°  with  concentrated 
sulphuric  acid,  5:6:7:  S -  tetrahydrophenan thridone , 
m.  p.  273°,  is  produced.  The  following  are  prepared 
similarly  :  3 -methyl-,  m.  p.  286—288°;  1  iS-dimethyh, 
in.  p.  270—271°,  and  3  :  4 -benzo-o  :  6  :  7  :  8 -tetra* 
kydrophenantkridones,  m.  p.  291—292°. 

When  ethyl  cycfohexanone-2-carboxylate  is  treated 
with  aniline  at  the  ordinary  temperature,  reaction 
occurs  between  the  amino-  and  keto-groups  resulting 
in  the  formation  of  ethyl  2-anilino- A^cyclohexene- 
1  -carboxylate,  m.  p.  57*5°  (cf.  Kotz  and  Merkel,  A., 
1909,  i,  157)  :  with  p-aminoaeetanilide,  ethyl  2-p -acet- 
amidmnilmo-A1- cyclo  A  exe?i  e  - 1  - mrboxylate ,  m.p.  191*5°, 
is  obtained.  H.  Burton. 

Action  of  aromatic  magnesium  compounds  on 
methylsuccinimide.  Synthesis  of  2  ;  5-diphenyl- 
1  -methylpyrr  ole.  R.  Lukes  and  V.  Prelog  (Coll. 
Czech.  Chem.  Comm.,  1929,  1,  334 — 345). — See  A., 
1928,  897. 
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Mechanism  of  Fischer’s  indole  synthesis* 
P.  W.  Meber,  G.  Knollbr,  K.  Herbst,  and  A. 
Trissler  (Annalen,  1929,  471,  113 — 145). — The 
following  mechanism  :  CpH-*NE'NH*CEICHo — 

C«Ki<Nl^NHR'^  deriveS  SOme 

support  from  the  isolation  of  oxindole  from  the 
reduction  of  3-hydroxycinnoline  and  the  formation  of 
3-phenylindole  from  4-phenyltetrahydrocinnoline. 
Di  benzyl  ketone  condenses  with  OrS-phenylmethyl- 
hydrazine  in  acetic  acid  solution  to  give  3 -phenyl- 
2-benzyl- 1  -methylindole,  m.  p.  129—130°;  using  the 
appropriate  hydrazines  Z-phenyl~2-benzyl-l -ethyl- ,  and 
Z-phenyl-l  :  2-dibenzyl-indoles  are  obtained,  m.  p.  106° 
and  138°,  respectively.  Amyl  nitrite  and  dibenzyl 
ketone  react  in  presence  of  sodium  ethoxide  and  ethyl 
alcohol  to  form  isonitrosodibenzyl  ketone ,  m.  p.  116°, 
which  with  fls-phenylmethylhydrazine  gives  the 
oxime  of  2-benzoyl-Z-phenyl- 1  - melhylindole ,  m.  p.  165° 
(pale  yellow  needles)  and  195°  (deep  yellow  needles) 
(corresponding  1- ethyl  compound,  m.  p.  150°).  iso- 
Nitrosodibenzyl  ketone  forms  with  phenylhydrazine  a 
phenylhydrazone ,  in.  p.  185°,  but  treatment  with 
hydroxylamine  hydrochloride  produces  aP-dtisomh-oso- 
ay-diphenylpropane,  m.  p.  213°. 

Dibenzyl  ketone  diphenylhydrazone ,  m.  p.  71—72°, 
affords  1  :  Z-diphenyl-2-benzylindole,  m.  p.  124°,  by 
boiling  with  alcoholic  hydrogen  chloride.  o-Nitro- 
phenylpyruvic  acid  underwent  the  following  con¬ 
densations  :  (1)  by  long  contact  with  benzylphenyl- 
liydrazine  in  acetic  acid  solution  3-0 -nitrophenyl- 
1  -benzylindole-2-carboxylic  acid,  m.  p.  186°,  is  ob¬ 
tained  ;  (2)  with  boiling  alcoholic  fl-s-phenylmethyl- 
hydrazine  the  phenylmeihylhydrazone  of  o-nitrophcnyl- 
pyruvic  acid,  m.  p.  110°  with  carbon  dioxide  elimin¬ 
ation,  is  formed ;  boiling  ethyl-alcoholic  hydrogen 
chloride  transforms  it  into  Z-o-nitrophenyl- 1  -methyl - 
indole-2-carbox ylic  acid,  m.  p.  226° ;  (3)  with  diphenyl- 
hydrazine  the  diphenylhydrazone  of  o-nitrophenyl- 
pyruvic  acid,  m.  p.  125°,  is  produced,  from  which 
\-phenyl-Z-o-nitrophenyliiidole-2-carboxylic  acid,  m.  p. 
220°,  is  prepared.  Ethyl  o-nitroplienylpyruvate 
similarly  yields  a  diphenylhydrazone,  m.  p.  107°,  and  a 
phenylmeihylhydrazone,  m.  p.  99°,  from  w’hich  ethyl 
Z-o-nitrap1ienyl-I-methylindole-2-carboxylate}m .  p.  107°, 
is  derived. 

II  (with  Iv.  Herbst). — 3-Hydroxycinnoline,  when 
boiled  with  red  phosphorus  and  hydrogen  iodide,  yields 
oxindole.  3-Hydroxydihydroeinnoline  gives  a  dibenzoyl 
derivative,  m.  p.  167°. 

p-Xylylhydrazine  condenses  with  (1)  dibenzyl 
ketone  in  alcoholic  solution  with  formation  of  the 
xylylhydrazone,  m.  p.  105°  (converted  by  alcoholic 
hydrogen  chloride  into  Z-phenyl-2-benzyl-4 : 1-di- 
meikylindole,  m.  p.  139°) ;  (2)  with  formic  acid  to 
produce  2-p -xylylformhydrazide,  m.  p.  135°.  This 
compound  treated  with  methyl  sulphate  and  sodium 
hydroxide  solution  gives  2-p -zylyl-a$-dimethylform- 
hy  dr  azide,  b.  p.  172 — 174° /9  mm.,  from  which,  by 
hydrolysis  with  concentrated  hydrochloric  acid, 
2-p-xylyl-^-dimethylhydrazine,  b.  p.  106—108°/ 
9  mm.,  is  obtained.  This  hydrazine  condenses  with 
dibenzyl  ketone  in  acetic  acid  solution  with  formation 
of  dibenzyl  ketone  2-p-%ylyl-cL$-dimethylhydrazone  [two 
stereoisomeri des  (?),  m.  p.  86°  and  104°],  from  which 


Z-phenyl-2-benzyl-l  :  4  :  l-irimethylindole,  m.  p.  108°,  is 
formed  by  heating  with  hydrochloric  acid;  (3)  with 
pyruvic  acid  in  ethereal  solution,  to  give  the  xylyl¬ 
hydrazone,  m.  p.  172°  (decomp.) ;  (4)  with  o-nitro- 
phenylpyruvie  acid  in  alcoholic  solution  to  produce  the 
xylylhydrazone,  m.  p.  156°. 

Diphenylhydrazine  reacts  with  :  (1)  propiophenone 
in  acetic  acid  solution  yielding  the  diphenylhydrazone , 
m.  p.  83° ,  and  1  :  2-diphenyl- 3 -methylindole ,  m.  p.  116°, 
successively ;  (2)  phenyl  isopropyl  ketone,  under  the 
previous  conditions,  giving  a  diphenylhydrazone,  m.  p. 
72°,  from  winch  is  formed  by  the  action  of  alcoholic 
hydrogen  chloride  at  0°  1  :  2-diphenyl- 3  :  3 -dimethyl- 
indolinium  chloride,  m.  p.  196°  (decomp.)  [corre¬ 
sponding  perchlorate,  m.  p.  209°  (decomp.)].  The 
chloride  is  hydrolysed  by  boiling  with  wrater,  1  :  2 -di- 
phenyl-  3  :  3  -  dime  thyl-2 -indolinol, 

C6H4<^pJ>CP!i*OH,  m.  p.  156°  (decomp.)  (O- 

methyl  ether ,  obtained  by  treatment  with  potassium 
methoxide  and  methyl  alcohol,  m.  p.  118°),  being 
produced.  1  :  2-Diphenyl-Z  :  Z-dimethylindoline,  m.  p. 
104°,  is  obtained  from  the  last  substance  by  reduction 
with  acetic  acid  and  zinc  dust.  By  the  interaction  of 
phenyl  isopropvl  ketone  and  diphenylhyd razine  some 
o-anilinophenylisobutyrophenonc,  m.  p.  96 — 98°  [N~ 
nitroso- derivative,  m.  p.  115°  {decomp.),  from  which 
the  C-ft^roso-derivative,  m.  p.  146°  (decomp.),  is 
obtained],  is  isolated. 

Ill  (with  A.  Trissler).* — Bv  the  action  of  ethereal 
hydrogen  chloride  on  ethyl  S-phenylazocrotonate  a 
mixture  of  l-(o-  and  p-chlorophenyl)-Z-methylpyrazol- 
ones,  m.  p.  165°  after  sintering  at  160°,  is  produced. 
Ethyl  acetoacetate  forms  an  o-chlorophenylhydrazone, 
which  with  aqueous-alcoholic  sodium  carbonate  gives 

1- o-chlorophenyl-Z -methyl pyrazolone,  m.  p.  201°. 

An  acetone  solution  of  pyruvic  acid  plienylmethyl- 
hvdrazone,  when  treated  with  nitric  acid  fumes,  gives 
pyruvic  acid  4 -nilrophenylmefhylhydrazone,  decomp. 
150°,  from  wilich,  by  treatment  with  aqueous-alcoholic 
hydrogen  chloride  and  zinc  dust,  -dibenzoyl- 
'S-methyl-ip -phenylenediamine ,  m,  p.  165°,  is  obtained. 

Methylation  of  4-nitro-2-aminostilbene  with  methyl 
sulphate  and  sodium  carbonate  solution  gives  4 -nitro- 

2- dimethylaminostilbene,  m.  p.  75°,  accompanied 
by  4:-nilro»2-melhylaminostilbene,  m.  p.  172°.  Treat¬ 
ment  of  the  N-m£ros0-derivative,  m,  p.  175°,  of  the 
last  compound  with  bromine  in  chloroform  solution 
gives  the  hydrobromide  of  a$-dibromo-$-{4:-nitro-Z- 
nitrosophenyiya- {o-methyla?ninophenyl)elhane,  m.  p. 
274°,  from  wilich  §-nitro-5-nitroso-2-phenyl- 1  -methyl- 
indole*  m.  p.  170°,  is  derived. 

4:-Hydroxyieirahydrocinnoline  (prepared  by  reduction 
with  red  phosphorus  and  hydrogen  iodide  of  4- 
hydroxycinnoline)  has  m.  p.  220°  (decomp.).  4- 
Phenylcinnoline,  by  warming  with  zinc  dust,  alcohol, 
and  ammonia,  gives  4 -phenyldihydrocinnoline,  m.  p. 
1 15 — 1 1 6°  [treatment  of  which  (or  of  4-phenylcinnoline) 
with  w?ater,  acetic  acid,  and  amalgamated  zinc  gives 

3- phenylindole],  which  by  catalytic  reduction  in  acetic 
acid  solution  (platinum  as  catalyst)  yields  4=-phenyl- 
tetrahydrocinnoline ,  m.  p.  83°  {hydrochloride,  m.  p.  201° ; 
pier  ate,  m.  p.  128°). 

0-Nitrophenylacetamide,  reduced  by  hot  aqueous 
ferrous  sulphate  and  ammonia,  gives  o -aminophenyl- 


ORGANIC  CHEMISTRY. 


937 


acetamide  (monohydrate,  m.  p.  93°;  acetyl  derivative, 
m.  p.  130° ;  G-$-naphtholazo-deTiY&tive,  m.  p.  252°). 

The  following  compounds  are  also  described  : 
a-2 :  5-dichlorophenyl-$-formhydrazide,  m.  p.  222°; 
a-2  :  5-dichlorophenyl-a-methyl-Q-formhydrazide ,  m.  p. 
112°;  a-2  :  5-dichloropJienyl-a-methylhydrazine,  b.  p. 
142 — 148°/15  mm,  (acetyl  derivative,  m.  p.  134°) ; 
xx-dijihenyl-fi-formhydfl-azide,  m.  p.  110*5°;  and  aux-di- 
phenyl  -  (3  -methyl  -  (3  -formhy  dr  azide ,  m.  p.  68°;  b.  p. 
160— 1S071S  mm. 

Tiie  authors  conclude  that  neither  their  own  theory 
nor  that  of  Robinson  satisfactorily  explains  the  Fischer 
indole  synthesis.  R.  J.  W.  Le  Fevre. 

Condensation  of  o-aminobemsaldehyde  with 
ketodicarb oxylic  and  diketocarb  oxylic  esters, 
6.  Roller  [with  H.  Ruppersberg  and  E.  Strang] 
(Monatsh.,  1929,  52,  59—67 ;  cf.  A„  1928,  1024).— 
Ethyl  acetonedicarboxylate  condenses  with  0 -amino - 
benzaldehyde  in  presence  of  alcohol  and  a  small 
amount  of  sodium  hydroxide  forming  ethyl  2-carb- 
eihoxymeihylquinoline-Z-carboxylate ,  m.  p.  64 — 66° 
after  sintering.  Hydrolysis  of  this  with  aqueous- 
alcoholic  potassium  hydroxide  gives  the  corresponding 
dicarboxylic  acid,  decomp.  230°,  which  on  thermal 
decomposition  yields  2 -me thylquinoline -3- carboxylic 
acid,  m.  p.  234°,  and  when  distilled  with  zinc  dust 
affords  2-methylqmnoline.  Similar  condensation  of 
o-aminobenzaldehyde  and  ethyl  acetonemono- oxalate 
yields  an  ester,  C14H3303N,  m.  p.  92 — 93°.  The  acid, 
C12H903N,  m.  p.  141°  (decomp.),  from  this  eliminates 
carbon  dioxide  when  heated  in  a  vacuum  above  its 
m.  p.,  forming  a  ketone  (I)  (probably  3-aeetylquinoline) , 
CjjHqON,  b.  p.  182°/12  mm.,  m.  p.  100 — 101°  (phenyl- 
hydrazone,  m.  p.  165—166°;  oxime,  m.  p.  206—207°). 
Oxidation  of  I  with  chromic  oxide  and  dilute  sulphuric 
acid  gives  quinoline-3 -carboxylic  acid,  and  condens¬ 
ation  with  benzaldehyde  in  presence  of  dilute  alcohol 
and  a  small  amount  of  potassium  hydroxide  yields  a 
benzylidene  derivative,  m.  p.  223 — 224°.  Methyl 
2  : 4-dihydroxyquinoline-3-carboxylate  (A.,  1927,  674) 
is  converted  by  heating  with  alcoholic  ammonia  into 
2 : 4-dihydroxyquinoline-3-carboxylamide,  m.  p.  295° 
(decomp.),  which  when  treated  with  phosphoryl 
chloride  at  100°  affords  2  : 4-dichloro-3-cyanoquinoline, 
m.  p.  167—168°  (ef.  Gabriel,  A.,  1919,  i,  38).  Re¬ 
duction  of  this  with  hydrogen  in  presence  of  alcohol, 
sodium  acetate,  and  palladised  charcoal  gives 
3-c yanoquinoline  (II), m.  p.  108°,  which  after  hydrolysis, 
conversion  into  the  acid  chloride,  and  subsequent 
treatment  with  ammonia  in  benzene  yields  quinoline- 
3-ca rboxylamide,  m.  p.  195°.  This  is  dehydrated  by 
heating  with  phosphoryl  chloride  into  II.  Unlike  the 
2-  and  4-eyano-derivatives,  conversion  of  II  into  3- 
aeetylquinoline  by  the  action  of  magnesium  methyl 
iodide  was  unsuccessful. 

Ethjd  aeetonedioxalate  and  o-aminobenzaldehyde 
afford  an  ester ,  ClgH1706N,  m.  p.  129°,  together  with  a 
small  amount  of  a  substance,  m.  p.  142°. 

H.  Burton. 

a~Phenylfluorenoquinoline-y~carboxylic  acid, 
J.  Loevenicji  and  A.  Loeser  (J.  pr.  Chem.,  1929, 
pi],  122,  285 — 288). — When  an  alcoholic  solution  of 
2-aminofluorene,  benzaldehyde,  and  pyruvic  acid  is 
boiled,  there  results  2-phenylfluorenoquinoline-4-carb- 


oxylic  acid,  m.  p.  >300°  (sodium,  ammonium,  silver 
salts;  ethyl  ester,  m,  p.  174°;  methyl  ester,  m.  p. 
172°).  R.  J.  W.  Le  Fevre. 

Hydantoins,  XLVIIL  Polypeptide  bydan- 
toins  from  hydantoin-l-acetic  acid.  A.  G.  Ren¬ 
frew'  and  T.  B.  Johnson  (J.  Amer.  Chem.  Soc.,  1929, 
51,  1784 — 17S9). — The  effect  of  substituents  on  the 
reactivity  of  the  5-methylene  group  in  liydantoin 
towards  aldehydes  is  discussed  (ef.  this  vol.,  330). 
Ethyl  liydantoin- 1- acetate  and  anisaldehydc  in  glacial 
acetic  acid  containing  sodium  acetate  and  acetic 
anhydride  give  the  sodium  salt,  decomp.  above  300°, 
of  5-p-anisylidenehydanioin- 1  -acetic  acid,  m.  p.  215 — 
216°  (also  +EtOH).  Condensation  is  not  effected 
by  piperidine.  The  product  is  reduced  by  hydriodic 
acid  at  105°  to  5-’p-hydroxybenzylhydantoin-l-acelic 
acid,  m.  p.  201°,  and  converted  by  methyl  iodide  and 
potassium  hydroxide  in  methyl  alcohol  into  products 
which  are  reduced  by  hydriodie  acid  to  5-p -hydroxy- 
benzyl-3 -methylhydantoin-  1  -acetic  acid  (Hahn  and 
Renfrew^  A.,  1925,  i,  581).  Ethyl  liydantoin- 1  -acetate 
and  sodium  methoxide  in  methyl  alcohol  give  ethyl 
3 -methylhyda?itoin-l -acetate,  m.  p.  91 — 92°,  which 
yields  with  anisaldchyde  the  two  isomeric  5-p-anisyi- 
idene-3-methylhydantoin-l -acetic  acids.  No  evid¬ 
ence  of  condensation  with  aldehydes  otherwise  than 
at  the  5 -methylene  group  has  been  obtained, 

H.  E.  F.  Notton. 

Proteins.  V.  Degradation  of  polypeptides 
by  hypobromites.  S.  Goldschmidt  and  K. 
Strauss  (Annalen,  1929,  471,  1 — 20 ;  cf.  A.,  1927, 
983 ) . — Tripeptides  react  very  rapidly  with  two  mols. 
of  alkali  hypobromite  and  then  rather  more  slowly 
with  a  third  mol.  The  initial  stages  of  the  reaction 
are  the  same  as  those  w  hich  occur  with  a  dipeptide 
(loc.  cit .),  but  after  elimination  of  the  terminal  amino- 
acid  residue  as  a  nitrile,  ring  formation  to  a  liydantoin 
derivative  occurs,  the  latter  being  further  oxidised  to 
a  dehydrohydantoin  (II)  by  the  hypobromite : 
NHo‘CHR1'CO,NH*CHR2*CO,NH*CHR3'Cu2H — > 
NBr:CR1,C0*NH'CHR2'C0'NH*CHR3,C02H — > 
R^CN+HO^-NH-CHR^CO-NH-CHRS-CO^  (I) — > 
CHR2  CO  .T^CR2-QO 

— N-CHR3*C02H  ^1N<^C0"iN‘CHR3'C02H 
(II).  The  latter  can  sometimes  be  isolated  in  a 
crystalline  form  or  as  its  crystalline  potassium  salt, 
but  all,  on  hydrolysis,  yield  the  a-keto-acid 
C0R2'C02H  (usually  isolated  as  its  phenylhydrazone) 
and  the  amino-acid  NH2-CHR3,C02H.  Thus  alanyl- 
valylglycine ,  m.  p.  241°  (from  bromopropionylvalyl- 
glycine,  m.  p.  204°),  alanyl-leucylglycine,  alanylalanyl - 
leucine,  m.  p.  246°  (from  bromopropionylalanyl  leucine, 
m.  p.  180°),  and  dialanylglycine,  m.  p.  208°  (from  the 
bromopropionyl  compound,  m.  p.  194°),  all  yield 
acetonitrile  and,  respectively,  5-iso propyl-,  m.  p.  227°, 
o-isobutyl-,  m.  p.  183°,  -1  :  o-dehydrohydantoin-Z-acetic 
acid  (II,  R3=H),  5-methyl-l  :  5-dehydrohydantoin- 3- 
iso hexoic  acid  (II,  R3=CH2Fr^),  and  5 -methyl-1  :  5- 
dehydrohydantoin - 3-acetic  acid  (potassium + H20  salt), 
whilst  valylalanylglycine ,  m.  p,  220°  (from  tx-bromo- 
iso valerylalanylglycine,  m.  p.  167°),  yields  the  last- 
named  together  with  wobutyronitrile.  Alanylglyeyl- 
leucine,  unlike  the  above  tripeptides,  takes  up  5  mols. 
of  hypobromite,  since  the  carboxylamino-acid  (I) 
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loses  carbon  dioxide  to  yield  glycyl-leucine,  which  is 
further  degraded  to  leucine  and  cyanic  acid,  the  latter 
being  converted  by  more  hypobromite  into  carb¬ 
amide.  Tetrapeptides  react  similarly  with  hypo¬ 
bromite.  Thus  trialanylglycine,  in.  p.  254°  (decomp.) 
(from  brrymopropionyldialanylglycinc,  m.  p.  217°),  and 
leucylala nylvalylglyc ine ,  m.  p.  250 — 256°  (decomp.) 
(from  the  a-bromoisohexoyl  compound,  m.  p.  206°), 
yield,  respectively,  aceto-  and  isovalero-nitriles  and 
the  corresponding  dehydroh ydantoins ,  which  could  not 
be  crystallised,  but  on  hydrolysis  yield  pyruvic  acid, 
glycine,  and,  respectively,  alanine  and  valine.  A  lanyl- 
glutamic  acid  (copper  salt)  (from  cL-bromopropionyl- 
glutamic  acid,  m.  p.  123°)  with  hypobromite  yields 
acetonitrile  and  glutamic  acid.  J.  W.  Baker. 

Constitution  of  red  isomeride  of  creatinine 
picrate  responsible  for  Jaffe's  colour  reaction. 
W.  K.  Anslow  and  H.  King  (J.C.S.,  1929,  1210— 
1216). — A  red  isomeric  form  of  creatinine  picrate, 
m.p.  213°  after  turning  yellow  at  ICO — 170°,  is  obtained 
by  instantaneous  acidification  with  hydrochloric  acid 
of  the  red  solutions  obtained  by  the  addition  of  alkali 
to  an  aqueous  suspension  of  yellow  creatinine  picrate. 
m.  p.  220 — 221°.  It  forms  a  red  barium  salt  (also 
produced  from  the  yellow  compound)  and  is  converted 
into  yellow  creatinine  picrate  when  boiled  with  water. 
It  is  concluded  that  red  creatinine  picrate  is  I  and 


that  this  compound  is  responsible  for  the  red  colour 
in  Jaff6’s  colour  reaction  for  creatinine  (cf.  Jaffe,  A., 
1886,  ii,  1056 ;  Folin,  A.,  1904,  ii,  375 ;  Greenwald 
and  Gross,  A.,  1924,  ii,  508;  Chapman,  A.,  1909,  ii. 
948 ;  Greenwald,  A.,  1925,  i,  839 ;  Weise  and  Trop, 
A.,  1928,  1267).  Support  for  this  formula  is  given 
by  the  isolation  of  a  red  sodium  salt  from  the  inter¬ 
action  of  acetone  and  2  :  4-dinitrophenol  in  the  pre¬ 
sence  of  sodium  ethoxide  (cf.  Reissert,  A.,  1904,  i, 
389).  Contrary  to  the  statement  of  Greenwald  and 
Gross  (loc.  ciL),  it  is  found  that  the  addition  of  creatin¬ 
ine  to  alkaline  solutions  of  2  :  4-dinitrophenol  and  of 
3-methylpierie  acid  gives  orange- red  solutions  after 
keeping  for  several  minutes.  When  alkaline  solutions 
of  2  :  4-dinitrophenol,  2  :  6-dinitrophenol,  3-methyl¬ 
pierie  acid,  and  2  :  4-dinitro-a-naphthol-7-sulphonic 
acid  containing  creatinine  are  gradually  treated  with 
hydrochloric  acid,  a  transient  red  colour  is  obtained 
at  neutrality  which  disappears  with  excess  of  acid ; 
the  colour  is  not  obtained  from  the  acid  side.  Ionis¬ 
ation  of  the  enolic  form  or  ionisation  of  the  reactive 
methylene  compound  is  therefore  an  essential  pre¬ 
liminary  to  the  formation  of  the  co-ordination  com¬ 
plex,  and  this  condition  is  most  readily  obtained  by 
salt  formation  in  alkaline  solution.  A.  I.  Vogel. 

Catalytic  hydrogenation  of  cyano-compounds. 
Reduction  of  ethyl  phenylcy anopyr uvate ,  ethyl 
benzoylcyanoacetate,  and  ethyl  benzylidene- 
cyanoacetate.  H.  Rufe  and  B.  Pieper  (Helv. 
Chim,  Acta,  1929, 12.  637 — 649). — Ethyl  eyanophenyl- 
pyruvate  in  aqueous  alcoholic  solution  absorbed*  2 


mols.  of  hydrogen  in  24  hrs.  at  50 — 55°  with  a  nickel 
catalyst  with  the  formation  of  2  :  3-diketoA-phenyl- 
pyrrolidine,  m.  p.  295°  after  colouring  at  200°  [benzoyl 
derivative,  m.  p.  218°;  monomethyl  derivative,  m.  p. 
197: — 198°;  quinoxaline  (from  o-phenylenediamine), 
m.  p.  not  given ;  phenylhydrazone,  m.  p.  224 — 225°]. 

Ethyl  cyanobenzoylacetate  (prepared  from  ethyl 
benzoylacetate,  sodium,  and  cyanogen  chloride  in 
70%  yield)  was  reduced  in  aqueous-alcoholic  solution 
at  68—73°  with  a  nickel  catalyst  to  ethyl  a- benzoyl- 
propionate b.  p.  143 — 144°/10  mm.  The  last-named 
ester  formed  with  semicarbazide  hydrochloride, 
phenylhydrazine,  and  hydroxylamine  hydrochloride, 
1  - carbamyl-%-phenylA-methyl-5-pyrazolone ,  m.  p.  193°, 
1  :  S-diphenylA-methyl-S-pyrazolone,  m.  p.  195°,  and 
3-phe?iyl-4:-methylisooxazole,  m.  p.  117°,  respectively. 
When  the  hydrogenation  was  interrupted,  the 
aldimine,  NH:CH-CHBz-C02Et,  m.  p.  81—82°,  was 
isolated ;  by  hydrolysis  with  hydrochloric  acid  aceto¬ 
phenone  was  obtained.  Catalytic  hydrogenation  of 
ethyl  benzylideneeyanoacetate  led  to  the  anil  from 
the  half-aldehyde  of  ethyl  hydrogen  benzylmalonate 
and  ethyl  (3-amino-a-benzylpropionate.  This,  by 
boiling  with  alcoholic  hydrogen  chloride  gave  the 
semi-aldehyde  of  ethyl  hydrogen  benzylmalonate  (isolated 
as  semicarbazone,  m.  p.  121° ;  phenylhydrazone,  m.  p. 
143°),  which,  by  acid  hydrolysis,  afforded  (3-phenyl* 
propaldehyde  {semicarbazone,  m.  p.  113° ;  oxime, 
m.  p.  93—94°),  accompanied  by  $-amino-cL-benzyl 
propionic  acid,  in.  p.  225°  {sulphate),  from  which,  by 
treatment  with  potassium  eyanate,  5-benzylhydro- 
uracil,  m.  p.  248°,  was  prepared. 

R.  J,  W.  Le  Fevre. 

N aphtho isoin digotins.  A.  Wahl  and  J.  Lobeck 
(Compt.  rend.,  1929,  188,  1683 — 1685). — -Naphth- 
isatin  (benzisatin)  and  oxindole  condense  in  alcohol 
containing  a  trace  of  ammonia  or  piperidine,  or  when 
ground  together,  giving  a-benzisatan  (I)  and  (3 -benz- 
isatan  (II).  By  heating  with  acetic  anhydride  con¬ 
taining  a  few  drops  of  mineral  acid  I  is  converted  into 
benzisoindigotm  (also  obtained  directly  from  naphth- 
isatin  and  oxindole  by  condensation  in  acetic  and 
hydrochloric  acids),  which,  by  reduction  with  zinc  and 
acetic  acid  in  the  presence  of  acetic  anhydride  yields 
a  a-acetyl-leucobenzisoindigotin,  m.  p.  above  300°. 
Sodium,  potassium ,  calcium ,  barium,  and  silver  salts 
derived  from  a  -  benzisoindigotindisulphonic  acid  are 
obtained  from  the  leueo-base  by  treatment  with 
excess  of  sulphuric  acid,  dilution,  neutralisation,  and 
addition  of  the  appropriate  metallic  salt.  By  heating 
with  acetic  anhydride  containing  a  trace  of  sulphuric 
acid,  II  affords  $-benzisoindigotm,  converted  by  zinc 
and  acetic  acid  into  a  diacetyl-leuco-fi-benzisoindigotin. 

The  action  of  hydrogen  sulphide  in  cold  methyl- 
alcoholic  solution  on  naphthisatin  furnishes  a  di~ 
naphthodisulphisatide  (III),  containing  3  atoms  of 
sulphur,  the  third  of  which  cannot  be  removed  by 
extraction ;  the  substance  nevertheless  behaves 
normally,  decomposing  in  boiling  pyridine  to  yield 
a-naphihoxindole  {benzylidene  derivative,  m.  p.  241°) 
and  cc-dhiaphthisoindigotin ;  the  decomposition  is  also 
effected  by  sodium  hydroxide  or  carbonate  or  by 
ammonia.  Treatment  of  III  with  cuprous  chloride 
affords  aa  -dinaplithisoindigoiin,  converted  by  an 
excess  of  sulphuric  acid  into  a  sulphonic  acid. 
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The  a-benziaaindlgotindisulphonic  acid  dyes  wool  a 
violet -black,  not  fast  to  washing,  whilst  the  oca'-di- 
n&phtho -compound  gives  a  fast  bluish- black. 

C.  W.  Shoppee. 

Reaction  between  sugars  and  their  degrad¬ 
ation  products  and  nitrogenous  substances.  I. 
Formation  of  glyoxalines.  K,  Bernhauer  (Z. 
physiol.  Chem.,  1929,  183,  67— 73).— The  velocity  of 
formation  of  methylglyoxaline  by  the  action  of  zinc 
hydroxide  and  ammonia  on  various  sugars  increases 
with  rise  of  temperature.  Thus,  the  separation  of 
the  zinc  salt  is  complete  after  2  hrs.  at  100°,  but 
requires  24  hrs.  at  40°  and  6  weeks  at  the  ordinary 
temperature.  The  concentration  of  the  ammoniaeal 
zinc  hydroxide  is  important,  best  results  being 
obtained  with  a  20 — 25%  solution  of  ammonia 
saturated  with  zinc  hydroxide.  The  yield  of  the 
methylglyoxaline  is  somewhat  greater  with  dihydroxy- 
acetone  than  with  dextrose,  and  is  increased  by  addi¬ 
tion  of  formaldehyde.  During  the  action  of  am* 
maniacal  zinc  hydroxide  on  methylglyoxal,  no 
separation  of  the  zinc  salt  of  methylglyoxaline  occurs 
unless  formaldehyde  is  present,  thus  confirming  the 
results  of  Sjolleraa  and  Kara.  (A.,  1916,  i,  791) ;  in 
presence  of  acetaldehyde  dimethylglyoxaline  results. 
The  intermediate  formation  of  methylglyoxal  during 
the  reaction  with  dextrose  is  proved  by  the  isolation 
of  derivatives  from  the  steam  distillate  of  the  reaction 
mixture.  H.  Burton. 

Glyoxaline  derivatives.  IV.  Degradation  of 
histidine  to  y-hydroxyorni thine.  W.  Lange  N- 
beck  and  R.  Hutschenreuter  (Z.  physiol.  Chem., 
1929,  182,  305—310). — Fission  of  l- histidine  methyl 
ester  with  sodium  hydroxide  and  benzoyl  chloride 
(cf.  Kossel  and  Edlbaeher,  A.,  1915,  i,  295)  and  sub¬ 
sequent  treatment  of  the  product  with  methyl- 
alcoholic  hydrochloric  acid  (cf.  Windaus,  Dorries,  and 
Jensen,  A.,  1922,  i,  00)  affords  methyl  a5-dibenz- 
amido-y-keto-n- valerate,  [<x]f^ypmw  —40*4°  in  pyrid¬ 
ine.  Reduction  of  this  with  hydrogen  in  presence  of 
platinum  oxide  and  acetic  acid  yields  the  lactone  (I), 
la,  p.  222°,  of  aS-dihezahydrobenzamido-y-hydroxy - 
valeric  acid  (II),  m.  p.  236—240°,  together  with  a 
small  amount  of  an  isomeride,  m,  p.  24S°.  Hydro¬ 
lysis  of  I  with  concentrated  hydrochloric  acid  gives 
fiexahydrobenzoie  acid,  whilst  treatment  with  1% 
sodium  hydroxide  solution  at  0°  and  subsequent 
acidification  with  acetic  acid  furnishes  about  20%  of 
II,  the  remainder  being  recovered  unchanged  by 
acidifying  with  hydrochloric  acid.  When  II  is 
heated  with  acetic  add  at  100°  a  substance,  m.  p. 
245— 246°,  is  produced,  indicating  that  isomerisation 
of  I  occurs  during  the  treatment  with  alkali.  Reduc¬ 
tion  of  ethyl  benzain  idoacetate  with  hydrogen  in 
presence  of  platinum  oxide  and  acetic  acid  yields 
ethyl  hexahydrobenzamidoaeetate,  m.  p.  76°. 

H.  Burton. 

Pyrimidines.  CVII.  Examination  of  yeast 
nucleic  acid  for  5-methylcytosme.  T*  B.  Johnson 
and  H.  H.  Harkins  (J.  Araer.  Chem.  Soe.,  1929,  51, 
1779 — 1784),— The  pyrimidine  fraction  from  protein- 
free  yeast  nucleic  acid,  prepared  by  a  modification 
of  SteudeFs  method  (A.,  1924,  i,  104),  is  shown  by 
the  acetylcarbinol  test  (this  voL,  705)  to  be  free  from 
3  p 


thymine  and  5-methyleytosine,  although  a  positive 
reaction  may  be  obtained  If  the  fraction  contains 
nucleosides.  5-Methyleytosine  may  be  completely 
separated  from  thymine  by  two  precipitations  as  the 
phosphotungstatc.  "  JL  E.  F.  Notton, 

Copper  compounds  of  die  thy  lb  arb  ituric  acid. 
N.  W.  Romanowa  (Arch.  Pliarin.,  1929,  287,  370 — 
372). — When  copper  sulphate  solution  is  added  to  a 
solution  of  sodium  diethylbarbiturate  (Medina!),  a 
violet  compound  is  first  obtained,  containing  two 
sodium  atoms,  one  copper  atom,  and  four  veronal 
residues.  With  a  larger  proportion  of  copper  acetate 
or  copper  sulphate  solution  until  an  alkaline  reaction 
is  obtained,  cupric  acetoveronal,  and  cupric  sulphaio- 

i veronal,  bright  blue  compounds,  CEtn<^,Q  ^ 

(R=“Cu*C02Me  and  ~CuS04),  are  obtained.  The 
addition  of  "still  more  copper  salt  solution  affords 
bright  blue  copper-veronal  compounds  containing 
20—26%  Cu.  S.  Coffey, 

Quinazoliaes.  I.  T.  Bhattacharyya,  P.  K. 
Bose,  and  J.  N.  Ray  (J.  Indian  Chem.  Soe,,  1929, 
6,  279 — 287). —  Substituted  4-keto-l  :  4-dihydroquin- 
azolines  are  obtained  from  aeetylated  arylamines  and 
ethyl  aminoformate  in  presence  of  phosphoric  oxide 
and  toluene.  They  are  occasionally  formed  from  the 
amine  and  ethyl  aeetamidof ormate ,  and  in  this  case 
the  acetylcarbamide,  NHAr*CO*NHAe  (I),  is  also 
produced.  Thus,  ro-toluidine  and  ethyl  aeetamido- 
formate  yield  a  mixture  of  acetyl-m4olylmrbamide 
(I,  Ar==m-Me*C0H4"),  m.  p.  123°,  and  4~keto-2  :  7 -di- 
methybl  : 4-dihydroquinazoline,  in.  p,  244°,  also  ob¬ 
tained  from  m-acet-toluidide  and  ethyl  aminoformate. 
m-Anisidino  affords  acelybm-anisylcarbamide ,  m.  p. 
200°,  and  4-keto-l -methoxy-2-methybl  :  4-dihydroquin- 
azoline ,  m.  p.  257°:  aniline  gives  acetyl phenylcarb- 
amide  and  the  amidine,  hrHPh*CMeIN*C02Et,,  whilst 
o-fcoluidine,  m-4-xyhdine,  o-phenetidine,  and  o-anisid- 
ine  afford  only  the  corresponding  acetylcarbamides, 
m.  p.  168°,  194°,  203°,  and  197°,  respectively.  The 
following  substituted  4-keto-l  :  4-dihydroqmnazoUms 
are  obtained  from  the  requisite  acylamine  and  ethyl 
aminoformate :  2-methyl-  (II),  m.  p,  231°  [the 
2  : 3-dimethyl  derivative,  m.  p.  112—113°  (lit.  110— 
111°),  is  obtained  by  the  action  of  methyl  iodide  and 
methyl-alcoholic  sodium  hydroxide  on  II,  and  ^  is 
formulated  as  4-keto-2  :  3-dimethvl-3  ;  4-dihydroquin- 
azoline  (ef.  Bogert  and  Gotthelf,  A.,  1900,  i,  608; 
Bogert  and  Sell,  A.,  1907,  i,  560)] ;  2  :  6-dimethyh, 
m.  p.  240°  (picrate,  m.  p.  196 — 198°) ;  2  :  8-dimethyl 
m.  p.  240°  (picrate,  m.  p.  164°),  methylated  to  the 
2:3:  84rimethyl  derivative,  m.  p.  107°;  2:6:  8-tri- 
, methyl- ,  m.  p,  266°  (lit,  271° ;  picrate,  m,  p.  197°), 
methylated  to  the  2:3:6:  8 4etramelhyl  derivative, 
m.  p.  146°  (2:6:  84rmethybZ-eihyl  derivative,  m.  p. 
190°);  Q-methoxy-2-methyb,  m>  p;  257°,  methylated 
to  the  fi-methoxy-2  ; 3 -dimethyl  derivative,  m.  p.  131° ; 
8-methoxy-2-meihyb,  m,  p.  243°  (8-methyl  derivative); 
Q-ethoxy-2-methyb,  m.  p.  220°  (8-methyl  derivative, 
m.  p,  148°) ;  S-eihoxy-S-methyU,  m.  p.  225° ;  2-phenyl-, 
m.  p.  223°  [3-methyl  derivative,  m.  p.  133°  (lit.  131°)] ; 
2-ethyl-,  m.  p.  227—228°  (lit.  225°);  8 -methyl-2- 
ethyl-,  in.  p,  215°,  and  Q-methyl-2-ethyl-,  m.  p.  227° 
(8-methyl  derivative,  m.  p.  111°).  Acet-a-  and  -p- 
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naphthalides  react  with  ethyl  aminoformate  yielding 
4-keto-2-methyl-l  :  8-benzo-,  m.  p.  322°,  and  4 -keto- 
2-meihyl-5  :  6-benzo-l  :  4 -dikydroquinazolines,  m.  p. 
29o°  (3 -methyl  derivative,  m.  p,  156°),  respectively. 

H.  Burton. 

Action  of  heat  on  allophanic  amides.  J.  Borr* 
oault  and  J.  Leboucq  (Compt.  rend.,  1929,  188, 
1406 — 1407). — By  the  action  of  aniline,  p-toluidine, 
and  phenylhydrazine  on  allophanoyl  chloride  are 
obtained,  respectively,  the  corresponding  anilide, 
p-toluidide,  and  phenylhydraz ide ,  m.  p.  218°.  When 
heated  at  200 — 210°,  the  first  two  evolve  ammonia, 
yielding,  respectively,  diphenyl-  and  s-di-p-tolyl- 
carbamide  (soluble  in  alcohol)  and  cyanuric  acid.  By 
similar  decomposition  the  phenylhydrazide  yields 
only  ammonia  and  phenylurazole,  identical  with  the 
product  obtained  by  Pinner  (A.,  1888,  687). 

J.  W.  Baker. 

New  group  of  hydrazomethylenes.  M.  Busch 
and  W.  Schmidt  [with  P.  Bohrisch  and  O.  Luscn] 
(Ber.,  1929,  62,  [B],  1449— 1457).— The  product  of 
the  action  of  nitrous  acid  on  aS-diphenylthiosemi- 
carbazide  is  shown  to  be  1  :  3-endoa;?/- 1  -jpihenylazo-2- 

ph e nylh ydrazomethylene,  *N .N R.  (I)  (R= 

R  =Ph)  (colourless  monohydrochloride).  It  under¬ 
goes  complicated  hydrolysis  by  acids,  yielding 
nitrogen,  a  neutral  substance,  m.  p.  83°,  and  phenyl - 
azoearbanilide.  Reduction  with  aluminium  yields 
aS-diphenylsemiearbazide,  m.  p.  176°,  and  phenylazo- 
carbanilide.  With  ammonium  sulphide  a$-diphenyl~ 
semicarbazide  is  produced,  whereas  hydrogen  sulphide 
in  alcohol  affords  aS-diphenylthiosemicarbazide ;  zinc 
dust  and  acetic  acid  give  diphenylsemiearbazide. 
Treatment  of  endoxyphenylazophenylliydrazomethyl- 
ene  with  alcoholic  alkali  hydroxide  gives  3  :  5-endoa;?/- 
1  : 4:-dij)henyltetrazoh  (II ;  R=R'=Ph),  which  ex- 

plodes  when  strongly  heated.  The  new 
j,  J\  ring  is  stable  towards  hydrochloric  acid 
below  220°.  It  is  reduced  with  difficulty 
%  y  to  ammonia,  aniline,  phenylcarbamide,  and 
u  ufttv  sma^  amounts  of  phenylhydrazine.  1  :  3- 
endOxy- 1  -  phenylazo -  2  -  vie-m  -xylylhydrazo  - 
methylene,  m.  p.  101°,  3  :  o-endoxy- 1  -phenyl-4:-vie-m - 
xyhjlteir azole,  m.  p.  174°,  1  :  3~endoa;y- 1  -vic-m-xylyl- 
azo - 2 -phenylhyd razometh ylene,  m.  p.  91 — 92°,  vic-m- 
xylylazocarbanilide ,  m.  p.  124*5°,  and  3  :  5-endoxyA- 
phenyl-l-Yie-m-xylyltetrazole,  m.  p.  122 — 123°,  are 
described.  Phenylthiosemiearbazide  affords  the  un¬ 
stable  1  :  3-endox*y- 1  -phenylazohydrazomeihylene,  m.  p. 
60 — 62°  (decomp.)  (Jiydrochloride,  m.  p,  189 — 190°; 
benzoyl  derivative,  m.  p.  166°;  potassium  compound, 
m.  p.  185 — 190°  (decomp.)  after  darkening  at  110°]. 
The  following  end oxyhydrazomethylenes  are  described 
(ef.  1)  :  R=p-tolyl,  R=Ph,  m.  p.  127°;  R=o-tolyl, 
R'=Ph,  m.  p.  99°;  R-“R'=o-tolyl,  m.  p.  62°;  R= 
Ph,  R'=a-naphthyl,  m.  p.  125°;  R=a-naphthyl, 
R'=Ph,  m.  p.  90°  ( hydrochloride );  R=Ph,  R'=8- 
naphthyl,  m.  p.  89—90°;  R— Ph,  R'=Et,  m.  p.  45° 
{hydrochloride) ;  R=Ph,  R'=allyl,  m.  p.  43°  {hydro¬ 
chloride);  R=p-tolyl,  R'=allyl,  m.  p.  59°  (hydro¬ 
chloride)  ;  and  the  following  tetrazoles  (ef.  II )  :  R  =p- 
tolyl,  R'=Ph,  m.  p.  158°;  R=o-tolyl,  R'=Ph,  m.  p. 
117°;  R=RWtolyl,  m.  p.  12S°;  R=Ph,  R'=a- 


naphthyl,  m.  p.  160°;  R=a-naphthyl,  R'=Ph,  m.  p. 
177 — 178°;  R=Ph,  R'= (3 -naphthyl,  m.  p.  213 — 214°. 

H.  Wren. 

Porphyrin  syntheses.  XXIII.  Syntheses  of 
coproporphyrms.  Ill  and  IV.  H.  Fischer,  K. 
Platz,  and  K.  Morgenroth  (Z.  physiol.  Chem.,  1929, 
182,  265 — 288). — Tvro  of  the  four  possible  copro¬ 
porphyrins  (tetramethyltetra-  (3-carboxyethylporphins) 
have  been  previously  synthesised  (A.,  1928,  1384), 
and  the  remaining  twTo  are  nowf  obtained  by  similar 
methods.  When  bis-(5-carboxy-4-methyl-3-p-carb- 
oxyethylpyrryljmethane  is  brominated  in  acetic  acid 
solution,  carbon  dioxide  is  eliminated  and  (5-bromo- 
4-methyl-3-p-carboxyethylpyrryl)-(5-bromo-4-methyl- 
3-8-earboxyethylpyrrolenyl)methene  hydrobromide, 
m.  p.  above  250°,  results  (ef.  A.,  1927,  1206).  Con¬ 
densation  of  bis- (2  :  4-dimethyl-3-8-carboxyethylpyr- 
ryl)methene  hydrobromide  with  bis-(2-bromo-3- 
methyl-4- P-earboxyethylpyrryl)methene  hydrobrom¬ 
ide  (I)  in  presence  of  hydrobromic  and  acetic  acids  or 
by  the  succinic  acid  method  gives  only  small  amounts 
of  coproporphyrin  IV.  With  an  equimoleeular  mix¬ 
ture  of  I  and  bis-(4-methyl~2-bromomethyl-3-p-carb~ 
oxymethylpyrryl)methene  hydrobromide  in  presence 
of  succinic  acid  at  175 — 180°,  about  30%  of  copro¬ 
porphyrin  IV  [tetrameihyl  ester,  m.  p.  168 — 169°  after 
sintering  at  161°  (complex  copper  salt,  m.  p.  216— 
217°;  hcemin  derivative) ;  tetraethyl  ester,  m.  p.  152° 
(corr. ;  complex  copper  salt,  ra.  p.  180 — 181°)],  is 
obtained.  Treatment  of  haemopyrroleearboxylic  acid 
(A.,  1928,  902)  with  hydrogen  cyanide  and  chloride 
in  chloroform  solution  affords  after  hydrolysis  of  the 
isolated  iminochloride  h cemopyrrolecarboxylic  acid 
aldehyde ,  m.  p.  155°  [(corr.) ;  semicarbazone,  m.  p. 
190°  (corr.)  with  discoloration  at  160°;  oxime,  m.  p. 
152°  (corr.) ;  methyl  ester  (II),  m.  p.  89°].  This 
condenses  with  cryptopyrrole  in  presence  of  alcoholic 
hydrobromic  acid  yielding  (4  :  5 -dimethyl-3- $-carboxy- 
ethylpyrryl)  -(3:5  -  dimethyl  -  4  -  ethylpyrrolenyl)meihem 
hydrobromide,  decomp.  217°  (corr.)  after  darkening 
at  190°,  wiiilst  similar  condensation  of  II  and  erypto- 
pyrrolecarboxylic  acid  affords  (4  :  5-dimethyl- 3-p- 
carbomethoxyethylpyrryl)  -  (3  :  5- dimethyl  -  4  -  f3  -  carboxy  - 
ethylpyrrolenyl)methene  hydrobromide,  m.  p.  138 3 
(corr.). 

Treatment  of  a  mixture  of  ( 2- bromo-3 -methyl-4- p- 
carboxyethylpyrryl)  -  (2-bromo-3-methyl-4-p-carboxy - 
ethylpyrrolenyl)methene  hydrobromide  and  (2  :  3-di- 
methyl -4-  p  -earbomethoxypyrryl)  -  (2  :  4- dimethyl- 3- 
ethylpyrrolenyl)methene  hydrobromide  with  succinic 
acid  at  165 — 170°  affords  coproporphyrin  III  (hydro¬ 
chloride).  The  tetrameihyl  ester  of  this  exists  in  two 
modifications,  m.  p.  146 — 14S°  (unstable)  and  172°, 
respectively. 

[With  A.  Treibs.] — The  coproporphyrin  isolated 
from  the  urine  and  faeces  of  a  case  of  congenital  por- 
phyrism  (van  den  Bergh,  Regniers,  and  Muller, 
Arehiv  fur  Verdauungskrankheiten,  1928,  42,  306) 
is  shown  to  be  identical  with  coproporphyrin  III. 

H.  Burton.  ’ 

Acetates  of  porphyrin  and  haemin  :  con¬ 
stitution  of  rhodoporphyrin.  H.  Fischer,  G. 
Hummel,  and  A.  Treibs  (Annalen,  1929,  471,  237 — 
285). — Hamiin  extracted  with  acetic  anhydride  gives 
acetic  anhydride-haemin  (chlorohaemin  diaeetate) 
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from  which  hoemin  can  be  regenerated  by  treatment 
of  a  chloroform  solution  by  boiling  acetic  acid. 
Chlorohcemin  diacetate  when  treated  with  hydro- 
bromic  and  acetic  acids  in  a  sealed  tube  produces 
hsematoporphyrin  hydrochloride ;  when  heated  with 
methyl  alcohol  and  a  trace  of  either  sulphuric  acid  or 
hydrogen  chloride  it  yields  a  tetrametkylhmmato - 
porphyrin  iron  salt,  Ca3H4406N4FeCl ;  whilst  with 
hot  collidine  it  gives  collidine-htemin , 
C34H3204N4FeClJC8H11N. 

The  preparation  of  the  following  compounds  is 
described  :  pyrroporphyrin  acetate ,  m.  p,  183°;  meso- 
porphyrin  acetate,  m.  p.  225°  (complex  copper  salt, 
C38H40O6N4Cu,  m.  p.  197°) ;  mesorhodin  acetate,  m.  p. 
225° ;  protoporphyrin  acetate,  m.  p.  231°;  phyllopor- 
phyrin  acetate ,  m.  p.  220°;  rhodoporphyrin  diacetate ; 
rhodoporphyrin  monomethyl  ester,  m.  p.  330°  after 
sintering  at  285°  (which  by  decarboxylation  gives 
pyrroporphyrin)  [acetate,  C30H32N4(CO2Me)(CO2Ac) , 
m.  p.  208° ;  complex  iron  salt] ;  coproporphyrin 
I -acetate,  m.  p.  182°;  uroporphyrin  acetate;  meso- 
acetoxyh cemin  acetate,  m.  p.  235° ;  mesochlorohcemin 
acetate,  m.  p.  260° ;  mesoacetoxyhcemin  dimethyl  ester, 
m.  p.  237° ;  protoacetoxyhcemin  acetate,  m.  p.  204° ; 
protoch lorohcemin  acetate,  m.  p.  248°  (converted  into 
the  previous  compound  by  treatment  in  chloroform 
solution  by  5%  sodium  hydroxide  solution) ;  proto- 
hmmatin  acetate  ;  dimethylhcematin,  m.  p.  232° ;  phyllo- 
acetoxyhcemin  acetate,  m.  p.  327° ;  phyllochlorohcemin 
acetate,  m.  p.  329°;  pyrroacetozyhcemin  acetate ;  pyrro- 
chlorohoemin  acetate,  m.  p.  271° ;  coproacetozyhmmin 
acetate  I ;  cetioacetozyhcem in ;  rhodoporphyrin  an¬ 
hydride  ;  rhodoporphyrin  monomethyl  ester  anhydride; 
phylloporphyrm  anhydride ;  pyrroporphyrin  anhydride ; 
mesoporphyrin  anhydride ;  mesochlorohcemin  anhydride ; 
protoporphyrin  anhydride.  E.  J.  W.  Le  Fevre. 

Synthesis  of  chlorin.  H.  Fischer  and  H. 
Helberger  (Ann&len,  1929,  471,  285—304). — The 
bamiin  resulting  from  the  treatment  of  porphyrin 
hydrochloride  in  acetic  acid  solution  with  a  solution 
of  ferric  acetate  and  sodium  chloride  in  acetic  acid 
is  suspended  in  fsoamyl  alcohol  and  sodium  added  in 
an  atmosphere  of  hydrogen.  From  the  mixture  of 
porphyrin  iron  salts,  chlorin  iron  salts,  perhydro- 
chlorin,  chlorin,  and  traces  of  porphyrin,  so  pro¬ 
duced,  chlorin  and  p er hy dr ochlorin  are  extracted  by 
18%  hydrochloric  acid  solution.  Final  separation, 
by  8%  hydrochloric  acid  solution,  gives  chlorinmono- 
carboxylic  acid,  m.  p.  217°  (corr.)  (decomp.)  (sodium, 
potassium,  and  ammonium  salts ;  methyl  ester,  m.  p. 
152°  [corr.] ;  methyl  ester  copper  complex),  transformed 
by  3%  oleum  at  100°  into  anhydrides,  m.  p.  285° 
(decomp.),  and  anhydride- b,  m.  p.  282°  (decomp.),  by 
saturated  methyl-alcoholic  potassium  hydroxide  in 
a  sealed  tube  at  180°  into  porphyrinmonocarboxylie 
acid  (methyl  ester,  m.  p.  217°),  and  by  heating  with 
zinc  dust  and  acetic  acid  into  impure  porphyrinmono- 
earboxylic  acid.  Complex  salts,  C33H40O2N4R,  of 
chlorinmonocarboxylic  acid  with  iron  (R=FeCl), 
copper  (R=Cu),  and  magnesium  are  described. 

E.  J.  W.  Le  Fevre. 

Degradation  of  chlorophyll  by  alkali.  A. 
Tkeibs  and  E.  Wiedemann  (Annalen,  1929,  471, 
146 — 235). — Phaeophytin  is  a  mixture  of  phaeophytin- 


a,  m.  p.  178 — 180°  (sintering  at  150°),  and  phaeophytin- 

b,  m.  p.  190—195°  (sintering  at  170°).  The  analytical 
figures  obtained  for  chlorin-e  are  in  agreement  with 
those  previously  given  for  rhodin-g.  By  the  action 
of  diazomethane  in  acetone,  chlorin-e  methyl  ester, 
m.  p.  215°  (corr.),  and  rhodin-g  ester,  m.  p.  251° 
(corr.),  are  obtained ;  these  are  hydrolysed  by  short 
treatment  in  pyridine  solution  with  methyl-alcoholic 
potassium  hydroxide,  whilst  treatment  of  chloroform 
solutions  with  copper  acetate  in  methyl-alcoholic 
solution  yields  chlorin-e  ester  and  rhodin-g  ester  copper 
salts,  both  m.  p.  225°  (corr.). 

The  actions  of  the  following  reagents  on  chlorin-e 
and  rhodi n-g  were  examined  in  detail :  (A)  30% 

methyl-alcoholic  potassium  hydroxide;  (B)  A  and  I 
vol.  of  pyridine  in  which  the  substance  is  previously 
dissolved ;  (C)  B  with  addition  of  magnesia ;  (D)  vol. 
of  pyridine  and  1  vol.  of  5%  sodium  oxide  in  methyl 
alcohol ;  (E)  £  vol.  of  pyridine  and  1  vol.  of  25% 
methyl- alcoholic  sodium  hydroxide. 

Chlorin-e  treated  with  reagent  E  in  a  silver  vessel 
under  pressure  at  125°,  rhodin-g  treated  with  reagent 
D  at  130°,  or  phseophytin  (&+&)  treated  with  reagent 
B  at  100°  all  led  to  the  isolation  of  verdoporphyr in, 
C32H3AN4  [dimethyl  ester,  m.  p.  280°  (corr.) ;  copper 
salt,  C32H3204N4Cu  ;  magnesium  complex (verdophyllin)], 
further  degradation  of  which  by  E,  B,  D,  and  sulph¬ 
uric  acid  produced  rhodoporphyrin,  rhodoporphyrin 
plus  a  trace  of  pyrroporphyrin ,  some  phylloporphyrin, 
and  py rr oporphyr i n ,  respective^.  By-products  in 
the  decomposition  of  chlorin-e  include  chlorin- 3  and 
chlorin- 10  [identical  with  phytochlorin-/ ( 1)  [methyl 
ester,  m.  p.  203°  (corr.) ;  methyl  ester  copper  salt, 
m.  p.  210°  (corr.)].  V erdop orphyrin  is  contained  in 
the  cyano-  and  glauco -porphyrins  of  Willstatter. 

Treatment  of  chlorin-e  according  to  conditions  C 
at  150°,  rhodin-g  according  to  conditions  D  at  140°, 
and  phseophytin  (a -\-b)  according  to  conditions  B 
gave  rhodoporphyrin  [magnesium  complex  (rhodo- 
phyllin) ;  dihydrochloride ;  dimethyl  ester,  m.  p.  268° 
(corr.) ;  dimethyl  ester  copper  complex,  C^O^Cu , 
m.  p.  243°  (corr.);  dimethyl  ester  iron  complexes: 
rhodohamiin  ester,  C34H3604N4FeCLMe0H,  m.  p.  294° 
(decomp . ) ,  and  C34H3604N4FeCl] .  Oxidation  of  rhodo¬ 
porphyrin  dimethyl  ester  in  chloroform  solution  by 
lead  dioxide  and  acetic  acid  produced  a  xanthopor- 
phinogen,  m.  p.  284°. 

Rhodoporphyrin  under  conditions  E  in  a  sealed 
tube  gave  pyrroporphyrin,  whilst  erythrophyllin  and 
erythroporphyrin  (Willstatter)  with  reagent  B  gave 
pyrroporphyrin;  it  is  concluded  that  erythropor¬ 
phyrin  is  very  pure  rhodoporphyrin . 

From  rhodin-g  and  reagent  D  at  150°  (in  sealed 
tube)  a  mixture  of  phyllo-,  pyrro-,  and  rhodo-por- 
phyrins  was  obtained.  Phylloporphyrin  hydrochloride 
and  phylloporphyrm  ester  copper  salt,  m.  p.  255° 
(corr.),  are  described.  Phylloporphyrin  when  treated 
with  sodium  ethoxide  in  pyridine  solution  gave 
phyttocMorin  [methyl  ester,  m.  p.  164°  (decomp.)], 
which  by  reduction  with  zinc  dust  and  acetic  acid 
gave  a  Unco-compound,  From  the  porphyrin  mixture 
obtained  above  from  rhodin-g  pyrroporphyrin  [copper 
complex ;  pyrroporphyrin  ester  copper  complex,  m.  p. 
231°  (corr.)]  was  obtained ;  from  it  pyrt'oclilorin  was 
prepared  analogously  to  phyllochiorin ;  when  warmed 
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with  sulphuric  acid  it  was  converted  into  pvrro- 
rhodin. 

Distribution  coefficients  of,  and  spectroscopic 
measurements  for,  the  derivatives  described  are 
tabulated.  R.  J.  W.  Le  Fbvbe. 

Blood  colouring  matters.  X,  Specificity  of 
haemoglobin  and  von  Kruger's  reaction.  F. 
Hatoowitz  (Z.  physiol.  Chem.,  1929, 183,  78—87),— 
The  rate  of  denaturation  of  oxyhemoglobins  by 
sodium  hydroxide  (von  Kruger's  reaction)  depends  on 
the  source ;  thus,  human  oxyhemoglobin  is  trans¬ 
formed  into  catliacmoglobin  in  40 — 50  sec.,  whilst 
the  conversion  with  ox  oxyhemoglobin  is  not  complete 
until  after  24  hrs.  The  cathamoglobin  formed  is 
precipitable  by  ammonium  sulphate.  Spectroscopic 
investigation  of  the  change  shows  it  to  be  unimole- 
cular.  The  characteristic  bands  of  cathemoglobin 
are  not  visible  in  alkaline  solution  but  appear  when 
carbon  dioxide  is  passed  into  the  solution. 

H.  Burton. 

Action  of  formic  acid  on  oxy-  and  chloro- 
haemins.  A.  Hamsik  (Z.  physiol.  Chem.,  1929, 183, 
103 — 1 12). — Treatment  of  the  potassium  derivative 
(I)  of  oxyhaemin  with  95%  formic  acid  in  methyl- 
alcoholic  solution  affords  formylhacmin  (cf.  A.,  1927, 
1100).  Protoporphyrin  is  best  prepared  from  oxy- 
hmmin  by  treatment  with  80%  formic  acid  and 
iron  powder.  Similar  treatment  of  acetone-chloro- 
hamiin  with  85%  formic  acid  also  yields  proto¬ 
porphyrin  ;  with  more  concentrated  acid  a  brown 
product  results.  When  I  is  treated  with  oxalic,  95% 
formic,  or  acetic  acid  in  presence  of  methyl  alcohol  or 
acetone,  dissolution  is  greatest  with  the  first  and 
least  with  the  last  acid.  BL  Burton. 

Bing  openings  with  benz-ap-isooxazoles.  BL 
Ltndemann  and  H.  Cissee  (J.  pr.  Chem.,  1929,  [ii], 
122,  232 — 200). — Methyl  5-nitroindoxazen-2-carb- 

oxylate  was  reduced  by  stannous  chloride  and  hydro¬ 
chloric  acid  to  the  5-ammo-e ster,  in.  p.  206°  (acetyl 
derivative,  m.  p.  210° ;  diacetyl  derivative,  m.  p.  130°), 
which  by  hydrolysis  with  sulphuric  acid  gave  5 -amino- 
indoxazen-2-carboxylic  acid >  decomp.  160°  (with  form¬ 
ation  of  4-amino-2-hydroxybenzonitrile,  m>  p.  182°) 
(acetyl  derivative,  deeomp.  260 — 280°  with  production 
of  acetamidosalicylonitrile,  m.  p,  288°).  The  ethyl 
ester,  m.  p.  147°  (acetyl  derivative,  m.  p.  186 — 187°), 
of  the  last-named  when  treated  with  hydrazine 
hydrate  yielded  the  hydrazidc  of  5-aeetamidomd- 
oxazen- 2 -carboxylic  acid,  m.  p,  218°,  which,  with 
nitrous  acid,  was  transformed  into  the  corresponding 
azide ,  m<  p.  155°  (decomp.)  [which,  by  boiling  with  the 
appropriate  alcohols,  afforded  the  n-propjfi,  n-bntyl, 
and  Iso  amyl  esters  of  5-acetamidoin  doxazen  -2-carb- 
amic  acid,  m.  p.  205°,  248°,  and  215°  (decomp.), 
respectively ;  the  three  related  amines ,  obtained  from 
these  by  hydrochloric  acid  hydrolysis,  had  m*  p.  138° 
(decomp.),  104°  (decomp.),  145°,  respectively].  The 
above  azide  was  boiled  with  aqueous  acetic  acid  with 
the  production  of  2-ami?io-5-acetamidoindoxaze?i,  ra.  p, 
222°  (diacetyl  derivative,  m.  p.  256° :  this  by  warming 
with  2A7-sodium  hydroxide  solution  passed  Into 
Z-odiydroxy-p~aceiamidophenyb5-meihyl-l  :  2  :  4 *oxdi- 
azole,  m.  p.  210°,  also  obtained  by  reducing  with 
stannous  chloride  and  hydrochloric  acid  the  analogous 


nitro-oxdiazole),  and  either  from  the  hydrolysis  of  this 
compound  with  aqueous  sulphuric  acid  or  by  reduction 
of  5-mtro-2-aminoindoxazine  with  stannous  chloride 
2  :  5 - diaminoindozazen ,  m.  p.  141°,  was  obtained. 

2-Amino-5-acetamidoindoxazen  gave  2-hydroxy- 
5 -aceiam idoindoxazen,  m.  p.  160—165°  (decomp.),  by 
diazotisation.  This,  by  heating  with  formic  acid, 
produced  2-hydroxy -4-acctamidobmzhydroxamic  acid, 
m.  p.  218°.  The  last  two  compounds  by  warming  with 
propionic  acid  or  anhydride  respectively  afforded 
2-hydroxy-4:-acctamidobenzpropjonylhydroxamic  acid, 
m.  p.  194°,  dissolution  of  which  in  2A7-sodium  hydr¬ 
oxide  solution  led  to  o-acetamido- 1 -benzisoozazolone, 
m.  p.  320°. 

Methyl  5-aminoindoxazen»2-earboxylate  was  con¬ 
verted  by  Sandmeyer’s  reaction  into  methyl  5-chloro- 
indoxazen-2-.carbozylate,  winch  by  long  contact  with 
2Ar-sodium  hydroxide  solution  yielded  the  acid, 
deeomp.  171°  (with  remelting  above  300°).  Either  the 
previous  ester  or  acid  when  boiled  with  2A7-sodium 
hydroxide  passed  into  4-chloro-2-hydroxybenzoniirih, 
m.  p.  155°  (at  180—200°  the  clear  mass  formed  a 
C3Taphenin  derivative). 

The  above  5-ehloro-metliyl  ester  when  boiled  with 
hydrazine  in  ethyl- alcoholic  solution  afforded  the 
hydrazidc  of  5-chloroindoxazen-2-carboxylic  acid,  de¬ 
comp.  102°;  this  with  sodium  nitrite  produced  the 
corresponding  azide,  m,  p.  142°  (deeomp.).  Warming 
the  last  compound  with  acetic  acid  gave  bis-{5-chloro- 
24ndoxazmiyl)mrbamide ,  m.  p.  260°,  whilst  boiling 
with  acetic  anhydride  produced  5-chloro-2-acetamido~ 
indoxazen,  m.  p.  186°  (corresponding  amine ,  m.  p. 
1 35°),  from  winch  3-o  -hydrozy-p-chlorophenyl-o* 
methyl- 1  : 2  : 4-ozdiazole,  m.  p.  79°,  was  formed  by 
warming  with  sodium  hydroxide  solution. 

A  parallel  series  of  experiments  w'as  performed  from 
methyl  indoxazen-2-carboxylaie ,  m.  p.  69°  (obtained 
from  the  5-amino-ester  by  diazotisation),  the  following 
compounds  being  described  :  \ndo%azen-2-carboxylic 
acid,  m.  p.  140 — 141°  (with  formation  of  salicylo- 
nifcrile) ;  the  corresponding  hydrazidc,  m.  p.  143°,  and 
azide,  m.  p.  95° ;  s-bis-2-indoxazmylcarbamuU ,  m,  p. 
244° ;  2 -aminoi ndoxaz ine,  m.  p.  110°  (acetyl  derivative, 
m.  p.  155 — 156°,  R.  J.  W.  Le  Fevre. 

Aromatic  sulphonamides.  J.  Koetschet  and  P, 
Koetschet  (Helv.  Chim.  Acta,  1929, 12,  669—699),— 
Benzaldehyde-p-sulphonamide  is  prepared  in  higher 
yields  than  by  Dakin’ s  method  { A . ,  1 9 17 ,  i , 542 )  by  w'arm  - 
ing  “  chloramine- T  ”  with  a  mixture  of  water  toluene- 
sulphonamide,  and  hydrochloric  acid.  Its  a  -naphthyl* 
and  p - nitroph enyl-hydrazones  have  m.  p.  254 — 255°  and 
256 — 257°,  respectively.  By  methylation  (alkali  and 
methyl  sulphate)  it  yields  the  dimethylszdphonamide, 
m,  p.  134 — 137°  (phenylhydrazom,  ra,  p.  170— 17 1°), 
accompanied  by  the  fnrniomethyl  sulphonamide,  ra.  p* 
119 — 119’5°  { phenylhydrazone ,  m.  p.  163 — 164°). 
Benzaldehyde-p- sulphonamide  undergoes  Canniz¬ 
zaro's  reaction  giving  p -sulph onam idobenzyl  alcohol , 
in,  p.  119 — 120°,  and  the  corresponding  benzoic  acid, 
m,  p.  above  280°. 

An  improved  method  for  the  preparation  of  the 
Ar-sodium  salt  of  o-toluenesulphonchloroamide  is 
described.  Treatment  of  “  o-ckloramine-T  ”  with 
boiling  aqueous  acetic  acid  gives  a  compound  (I), 
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SO,<^J>CH-N<|g>CtH„  m.  p  14! — !42° 

This,  with  the  appropriate  hydrazines,  forms  the 
phenylhydrazone,  the  a- naphthylhydrazone ,  and  the 
p-niirophenylkydrazone  of  iff-  o  -  sulphonam  ido  bmz- 
aldehyde,  m.  p.  198°,  206 — 208°,  and  250°,  respectively. 
In  the  mother-liquors  from  these  condensations  is 
found  l-^-dioxy-2  : 3-difiydro~a$-benzowolhiazoh  (in¬ 
ternal  anhydride  of  o-sulphonamidobenzyl  alcohol), 
m.  p.  112*5 — 113°.  The  compound  I  is  unaffected  by 
boiling  aqueous  hydrochloric  acid,  but  is  resolved  into 
its  constituents  (^-aldehyde  and  anhydro-alcohol)  by 
treatment  with  sodium  hydrogen  sulphite  and  sulphur 
dioxide ;  methylation  (methyl  sulphate  and  alkali) 
gives  methyl-tfi-o-suipJionamidobenzaldehyde  (isolated  as 
the  phenylhydrazone,  m.  p.  153 — 154°),  1-S -dioxy- 
2-methyl-2  :  S-dihydro-txfi-benzoisothzazole  (internal  an¬ 
hydride  of  N -methyl-o  -sulphonamidobenzyl  alcohol) , 
m.  p.  122—123°,  and  the  true  - methyl  derivative  of  I, 
m,  p.  263°. 

The  compound  S02<^^>C-NH-SO„-C6H4Me, 

m.  p.  225°,  may  be  conveniently  prepared  by  chlorin¬ 
ating  a  solution  of  o-toluenesulphon amide  in  aqueous 
sodium  hydroxide.  B.  J.  W.  Le  Fevbe. 

4-?np-Dihydroxyphenylthiazoles,  T.  B.  John¬ 
son  and  E.  Gatewood  (J.  Amer.  Chora.  Soc,,  1929, 51, 
1815 — 1819 ). — AcetamidoacetolMoamide,  m.  p.  123— 
124°,  from  acetamidoacetonitrile  and  ammonium 
sulphide  in  alcohol,  gives  with  3  : 4-diliydroxyphenyl 
chloromethyl  ketone  (cL  Stolz,  A.,  1905,  i,  106; 
Hantzseh,  A.,  1888,  574)  in  alcohol  4-mp -dihydroxy- 
phenyl-2 -acetemidoinethylthiazole  hydrochloride,  m.  p. 
188—190°,  which  is  hydrolysed  by  hydrochloric  acid 
to  4 - mp -dihydroxyphenyl-2-aminomeihylthiazole  hydro¬ 
chloride,  m.  p.  225—230°.  Methylaminoacetonitrile 
(Heimrod,  A.,  1914,  i,  327)  and  acetic  anhydride  in 
benzene  give  an  acetyl  derivative  converted  by 
alcoholic  ammonium  sulphide  into  aceimeihylamido - 
aeetothioamide ,  NMeAc*CH2*CS*NH2,  m.  p.  156 — 157°. 
This  yields  with  the  chloro-ketone  4-mj)-dihydroxy- 
phenyl  -  2  -  ace  tmethylmn  idomethyUMazole  hydrochloride, 
m.  p.  186—188°,  hydrolysed  to  4-mp-dihydroxyphenyl- 
2-t mthylammomethylthiazole  (H-EfcOH),  m.  p.  128 — 
130°  {hydrochloride,  m.  p.  220—225°).  a-Acetamido- 
isobutyrothioamide,  m.  p.  185 — 186°  (cf.  Hellsing,  A., 
1904,  i,  563)  is  similarly  converted  into  4-mp -dihydroxy- 
phenyl-2 -a-aeetamidoisopropylthiazole ,  m.  p.  198 — 200° 
(hjdrocldmide,  m.  p.  188 — 189°),  and  4-mp-dihydroxy- 
phenyl -2-a-ami?iomopropylthiazole  hydrochloride,  m.  p. 
210—215°,  The  following  4-mp-dihydroxyphenyl- 
ihiazoles  were  also  prepared  :  2 -thiol-  (+H20),  m.  p. 
250°;  2-phenyl m.  p,  164 — 165°;  2 -amino-,  hydro - 
chloride,  m,  p.  230 — 235°,  and  2 -meihylamim-,  hydro¬ 
chloride,  m.  p.  275 — 280°.  The  new  thiazoles  are  all 
physiologically  active.  H.  B.  F,  Notton. 

Lengthened  o-di-derivatives  of  benzene  and 
their  ring  closure .  Formation  of  polymemhered 
heterocyclic  compounds  from  substituted  phenyl- 
enecarbamides.  T.  N.  Ghosh  and  P.  C.  Guha 
(J.  Indian  Chera,  Soc.,  1929,  6,  181 — 195). — When 
1  : 2-di(phenyltlHocarbamido)benzene, 
C6H4(NH*CS*NHPh)2,  is  heated  with  hydrochloric 
acid  (d  T19),  aniline  and  the  compound , 


,NH-CS 

CfiH/  >S  (I)  (R-Ph),  m.  p.  290—291° 

\n=<5nhr 

{acetyl  derivative,  m.  p.  160°;  corresponding  disul¬ 
phide,  m.  p.  210°,  obtained  by  oxidation  of  I  with 
iodine),  result ;  this  substance  is  also  formed  by  the 
action  of  20%  potassium  hydroxide  solution  on  the 
thiocarbamide.  Similarly,  1  :  2 -di-  (o - tolylthiocarb- 
amido)benzene,  m.  p.  161°,  yields  the  compound  (I,  R= 
o-Me*C6H4'),  m.  p.  300°  {acetyl  derivative,  m.  p,  200°), 
also  formed  from  l-pkenyUMocarbamido-2-o-iolyl - 
Ihiocarbamidobenzene ,  m.  p,  136°;  1  :  2-di-(p-tolyl- 

thiocarbamido)benzene,  m,  p.  178°,  gives  the  compound 
I  (R=rp-Me*C6H4*),  m.  p.  300°  {acetyl  derivative,  m.  p, 
200°;  disulphide,  m.  p.  190°),  obtained  also  from 
1  -  phenyUhiocarbamido  -  2  -p  -  tolylth  iocarbamidobenzene , 
m,  p.  165°;  1  : 2-di-(m-4*xylylthiocarbamido)benze?ie, 
m.  p.  145°,  affords  the  compound  I  (R==C6H3Me?), 
m.  p.  295°  (acetyl  derivative,  m.  p.  296°;  disulphide, 
m.  p.  172°);  1  :2 -di(methyUhiocarbamido)benzene, 

m.  p.  175°,  furnishes  the  compound  I  (R— Me),  m.  p. 
168°  (disulphide,  m.  p,  194°);  I-phenyUhiocarbamide- 
2-allyUhiocarbamidobenzene,  m.  p.  245°,  yields  the 
compound  I  (R=C3H5),  m.  p.  293°  {disulphide,  in.  p. 
above  300°).  The  substance  I  (R—Ph,  €6H4= 
CpHoMe),  m.  p.  265°  (acetyl  derivative,  m.  p.  185°; 
disulphide,  m.  p.  137°),  is  obtained  from  the  di  (phenyl  - 
thiocarbimide)  derivative,  m.  p.  142°,  of  o-tolylene- 
diamine.  When  1  :  2-di(allylthiocarbamido)benzene 
is  treated  with  concentrated  hydrochloric  acid, 
hydrogen  sulphide  is  eliminated  and  the  substance , 
vNIONH-CgH. 

CsH4<f  *>S  m.  p.  above  300°  (diacetyl 

\n:c-nh-c3h5 

derivative,  m.  p.  185°,  obtained  by  the  action  of 
acetic  anhydride  on  tho  thiocarbamide),  is  formed. 

1- Phenylcarbamido-2-phenylthiocarbamidobenzene,  m.  p. 
200°  after  shrinking  at  140°,  yields  the  compound, 

lyrjj.QO 

C6H4/~  \NR  (II)  (R=Ph),  m.  p.  185°  (di- 
\NH*CSX 

sulphide,  m.  p.  128 — 130°),  whilst  1  -phenylcarbamido- 

2 - p - tolylthiocarbamidobenzene,  m*  p.  165°,  gives  the 
substance  II  (R=jp-Me*CLH4),  m.  p.  175—176° 
(d imlphtde ,  m.  p.  164°).  l-Pk enylcarbamido-2 -methyl - 
ihiocarbamidobenzene,  m.  x>*  98°,  loses  water,  affording 


/NXttfHPh 

the  substance ,  CLHxf  ^>S  ,  m.  p.  195°,  whilst 

'NlONHMe 

I  -  ph  enylcarbamido-2 -ally  Uhiocarbamidobenzeyie,  m.  p. 
160°,  furnishes  the  compound  I  (R=Ph,  CS=CO). 
Hydrochloric  acid  converts  1  :  2-dicarbamidobenzene 

,NH-COv 

into  the  compound,  CfiH4<  >HH,  sublimes 


>NH-CCk 

above  300°  (acetyl  derivative,  m.  p.  190°),  but  1  :  2-di- 
(phenylcarbamido)benzene,  m.  p.  220°,  in  unaffected. 

When  o-phenylthiocarbamidoaniline  (III)  (N -carb- 
ethoxy- derivative,  in.  p.  288 — 290° ;  o-nitrobenzylidem 
derivative,  m.  p.  215°;  m -nitrobenzylidene  derivative, 
m.  p.  153 — 154°;  salicylidene  derivative,  m.  p.  180°) 
is  heated  with  concentrated  hydrochloric  acid , 
o-phenylenethiocarbamide,  m.  p.  301 — 302°  (lit.  290° ; 
acetyl  derivative,  m.  p.  200°;  disulphide,  m.  p.  230°), 
results :  this  is  also  formed  from  the  analogous 


944 


BRITISH  CHEMICAL  *  ABSTRACTS. — A. 


o-tolyl-,  m.  p.  1C0°,  p 4olyU  (IV).  m.  p.  146 — 147°,  and 
methyldhiocarbamidoanilines,  m.  p.  117°.  o-AJlyU 
ih  iocarbamidoaniline,  m.  p.  115°,  under  similar  con¬ 
ditions,  yields  2-allylaminobenzthiazole ,  m.  p.  180° 
(acetyl  derivative,  m.  p.  198°).  Oxidation  of  III  and 
IV  with  ferric  chloride  solution  affords  the  compounds, 

(R=Ph  and  p-06H4Me,  respect¬ 
ively),  m.  p.  155 — 156°  and  93°,  respectively.  Similar 
oxidation  of  the  benzylidene  derivative,  m.p.  265 — 267°, 

✓NIONHPh 

of  III  gives  the  substance,  CGH4<(  ">S  ,  m.  p. 

\N:CPh 

105°.  H.  Burton. 

Nomenclature  of  alkaloids  and  alkaloidal 
derivatives.  M.  Polonovski  and  M.  Polonovski 
(Bull.  Soc.  Chem.  bioL,  1929,  11,  521— 530).— Present 
nomenclature  is  criticised  and  reforms  are  suggested. 

F.  C.  Hafpold. 

Nicotine  tetrachloroiodide.  F.  D.  Chattaway 
and  G.  D.  Parkes  (J.C.S.,  1929,  1314—1317).— 
N  i  cotine  tetrachloroiodide,  C10H14N2,2HIC14,  m.p.  150°, 
is  obtained  quantitatively  on  mixing  solutions  of 
nicotine  and  of  iodine  trichloride  in  hydrochloric  acid, 
and  mayr  be  employed  for  the  preparation  of  pure 
nicotine  and  for  its  isolation  from  tobacco,  since 
decomposition  with  aqueous  sodium  sulphite,  followed 
by  ether  extraction,  produces  the  pure  base,  b.  p. 
249—250°.  Nicotine  tetrachloroiodide  is  stable  when 
kept  in  a  closed  vessel,  but  is  decomposed  by  aqueous 
alkalis  and  more  slowly  by  water  to  give  mainly 
nicotine  and  nicotinic  acid  together  with  small  quant¬ 
ities  of  iodate  and  iodide.  The  following  were  similarly 
prepared  :  nicotinic  acid  tetrachloroiodide,  m.  p.  137° ; 
methyl  N -methylnicotinate  tetrachloroiodide,  m.  p.  110° ; 
trigonelline  tetrachloroiodide,  m.  p.  122°. 

A.  I.  Vogel. 

Nicotine  and  its  derivatives.  I.  Molecular 
extinction  coefficients.  T.  M.  Lowry  and  W.  V. 
Lloyd  (J.C.S.,  1929,  1376 — 1382). — The  absorption 
spectra  of  nicotine,  the  salt  C10H14N2,2HCl,ZnCl2,H2O, 
the  foomethiodide,  m.p.  164°,  and  its  hydriodide,  m.p. 
209°,  and  of  the  dimethiodide,  m.  p.  216°,  in  water  and 
of  nicotine  in  pure  cyclohexane  have  been  measured. 
They  all  exhibit  a  strong  absorption  hand  at  2650  A. 
which  is  twice  as  strong  in  the  zinc  chloride  compound 
as  in  the  methiodides  but  is  one  tenth  as  strong  when 
the  base  is  dissolved  in  water.  It  is  suggested  that  in 
aqueous  solution  a  non- ionised  hydrate  or  ^-base  is 
formed  by  saturation  of  a  double  linking  of  the 
pyridine  ring  (cf.  Decker  and  Kauffmann,  A.,  1911,  i, 
807).  A.  I.  Vooel. 

Caly  can  thine.  I.  Isolation  from  Meratia 
pnecooc .  R.  H.  F.  Manske  (J.  Amer.  Chem.  Soc., 
1929,  51,  1836— 1S39). — The  seeds  of  Meratia  2^wcox, 
Relid.  and  Wils.,  an  Asiatic  shrub,  contain  2*5% 
of  calycanthine  (cf.  Spath  and  Stroll.  A.,  1925,  i, 
1447),  which  had  previously  been  isolated  only  from 
American  Calycanthacea* .  The  seeds  also  contain 
dextrose  and  small  quantities  of  an  a-alkaloid,  m.  p. 
197 — 198°,  which  contains  no  phenolic  groups,  and  an 
oily  j 1-alkaloid  (hydrochloride,  m.  p.  219 — 220°),  both 
of  which  give  a  positive  Ehrlich  reaction.  Hydrolysis 


of  the  epicarp  of  the  seeds  with  dilute  sulphuric  acid 
yields  Z- xylose.  H.  E.  F.  Notton. 

Anserine,  new  constituent  of  bird  muscle- 
tissue.  D,  Ac kermann,  O.  Timfe,  and  K.  Poller 
(Z.  physiol.  Chem.,  1929,  183,  1 — 10). — Extraction  of 
goose  flesh  with  water  and  treatment  of  the  extract 
with  mercuric  sulphate  and  sulphuric  acid  (cf.  Die¬ 
trich,  A.,  1914,  i,  1104)  affords  a  precipitate  from 
which  0*12%  of  anserine ,  C10H16O3N4,  m.  p.  238 — 239°, 
[a]0  +  11-26°  in  wrater  [nitrate,  m.  p.  216 — 218° 
(decomp.) ;  chlorojdatinate ,  decomp.  215 — 220° ;  chloro- 
a  urate,  m.  p.  about  90 — 95°;  picrate ,  decomp.  205 — 
208°],  wras  obtained  by  removal  of  mercury  with 
hydrogen  sulphide  and  purification  through  the  copper 
oxide  compound,  C10HlfiO3N4,CuO,  decomp.  230 — 232° 
(two  modifications,  ultramarine  blue  and  reddish - 
purple,  according  to  solvent  used  for  purification). 
The  new  substance  is  precipitated  from  solution  by 
alkaloidal  reagents,  and  it  gives  the  ninhydrin  reaction. 
Anserine  is  not  present  in  the  liver,  stomach,  or  heart. 

H.  Burton. 

Constitution  of  anserine.  W.  Ltnneweh,  A.  W. 
Keil,  and  F.  A.  Hoppe-Seyler  (Z.  physiol.  Chem., 
1929, 183,  11 — 18 ;  cf.  preceding  abstract). — Anserine 
contains  a  carboxyl  group,  since  it  furnishes  an  ethyl 
ester  (chloroplatinate,  m.p.  225—230°).  The  presence 
of  amino-  and  NMe  groups  is  also  indicated  by  the 
Van  Slyke  and  Zeisel  methods.  Distillation  with 
soda-lime  in  a  current  of  hydrogen  affords  4(5)  :  A7-di- 
methylglyoxaline,  whilst  treatment  with  barium 
hydroxide  and  water  at  140°  yields  dl-a-a??imo-p-N- 
methyliminazolylpropionic  acid,  decomp.  248—252° 
(nitrate,  decomp.  144 — 146°),  and  P-aminopropionic 
acid  [&-riaphthylcarb  im  ide  derivative,  m.p.  230—232° 
(decomp.)],  separable  by  treatment  with  phosplio- 
tungstic  acid.  Anserine  is,  therefore,  a-(p'-amino- 
propion)amido-P-A7-metli3iiminazolylpropionic  acid. 

H.  Burton. 

Strychnos  alkaloids.  II.  Oxidation  by 
permanganate  of  the  substances  G19H2208M2 
C19H2209N2  obtained  from  Hanssen'sT  acid!  H. 
Leuchs  and  A.  Hoffmann  (Ber.,  1929,  62,  [B]? 
1253 — 1261). — The  acid  C19H2209N2  reduces  per¬ 
manganate  in  faintly  alkaline  solution  at  0°  almost 
instantaneously  until  about  4  atoms  of  oxygen  have 
been  absorbed  giving  oxalic  acid  and  an  acid, 
C17H1S08N2,  which  becomes  brown  without  softening 
at  about  300°  (also  monohydrate) ;  the  corresponding 
hydrochloride,  softening  at  250 — 290°  with  slight 
darkening,  is  described.  The  acid  is  not  affected  by 
yellowr  mercuric  oxide  and  hydrobromic  acid  in  w'ater 
or  by  bromine  and  hydrobromic  acid.  It  yields  an 
oxime,  C17H1QOsN3  (also  monohydrate  and  dihydrate ), 
and  a  semicarbazone  dihydrate.  With  m ethyl- alcohol ic 
hydrogen  chloride  it  affords  the  hydrochloride  of  the 
dimethyl  ester,  C19H230 8N2C1,H20 .  Boiling  acetic 
anhydride  transforms  the  acid  into  the  compound. 
C17H1406N2,Ac0H,  which  loses  acetic  acid  when 
heated  and  leaves  the  dianhydride ,  C17H^4OfiN2? 
converted  by  w*ater  into  the  original  acid.  Oxidation 
of  the  acid  CinH2o08No  bv  permanganate  yields  the 
acid  C17H1808N2,H.,0.  “  H.  Wren. 

Bimolecular  alkaloids.  I.  Disinomenine  and 
^-disinomenine.  K.  Goto  and  H,  Sudzuki  (Bull. 
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Chem,  Soe.  Japan,  1929,  4,  107—111;  cl.  this  voL, 
830). — When  sinomenine  is  oxidised  by  potassium 
ferricyanide,  silver  nitrate,  or  similar  mild  agents, 
it  gives  a  mixture  of  bimolecular  products,  separable 
by  recrystallisation  of  the  hydrochlorides.  One  sub¬ 
stance,  disinomenine,  {Clf,H2204N)23  m.  p.  222°,  de¬ 
comp.  245°,  [a]D  +149*98°,  gives  a  pink  colour  with 
formaldehyde  and  sulphuric  acid,  and  yields  a  hydro- 
chloride ,  m.  p.  above  290°,  a  methiodide,  m.  p.  263° 
(decomp.),  an  oxime,  m.  p.  265°  (decomp.),  and  a 
semicarbazom ,  m.  p.  above  290°.  Its  isomeridc, 
^disinomenine,  [+MeOH|,  m.  p.  228°,  decomp.  245°, 
[a]p  —127*03°,  gives  a  yellowish-brown  colour,  and 
yields  a  methiodide,  m.  p.  267—268°  {decomp. ),  and 
a  hydrochloride ,  an  oxime,  and  a  semicar  bazone,  all  of 
which  melt  above  290°.  Acetic  anhydride  converts 
either  substance  into  tetra-acetyldisinomenol  (cf.  A., 
1926,  1160;  1927,  146),  from  which  disinomenol, 
in.  p.  above  310°  (blue  colour  with  ammoniacal  silver 
nitrate  in  acetone),  and  the  tetramethyl,  tetraethyl 
(in.  p.  184°),  and  tetrabenzoyl  (new  m.  p.  280°)  de¬ 
rivatives  of  the  last  are  prepared;  disinomenol  and 
its  derivatives  are  distinguished  from  sinomenol  and 
its  derivatives  by  the  fact  that  the  former  give  with 
sulphuric  acid  a  brown  coloration,  changing  to  a 
purple  flocculation  on  dilution,  whilst  the  latter  give 
a  yellow  coloration,  destroyed  on  dilution.  The 
absorption  curves  of  sinomenine,  disinomenine,  and 
^-disinomenine  are  given. 

Since,  like  bromosinomemne,  in  which  the  bromine 
atom  is  considered  to  occupy  the  2rposition,  the 
disinomenines  give  a  less  intense  diazo-coupling 
reaction  than  sinomenine  itself,  and  since  bromo- 
sinomenine  does  not  yield  a  bimolecular  derivative, 
it  is  thought  that  disinomenine  and  +  disinomenine 
have  the  formula  I,  the  difference  between  the  two 
compounds  lying  possibly  in  the  point  of  attachment 
of  the  bridge  linking.  Disinomenol  is  now  formulated 
as  IJL 


<n.) 


Disinomenine  occurs  naturally  with  sinomenine, 
but  ^-disinomenine  has  not  been  isolated  from  the 
plant.  E.  W.  Wignall. 

Preparation  of  phosphenyl  chloride*  J.  A.  C. 
Bowles  and  C.  James  (J.  Amer.  Chem.  Soc.,  1929, 
51, 1406 — 1408) . — Phosphorus  trichloride  and  benzene 
vapours  were  passed  over  a  quartz  tube  sealed  in  a 
glass  vessel  and  heated  internally  by  a  nichrome 
winding.  The  same  apparatus  may  be  used  to  pre¬ 
pare  acetamide  from  ammonia  and  acetic  acid  (yield 
almost  theoretical) .  S.  K.  Tweedy. 

Bromination  of  p-aminophenylarsinic  acid. 
A.  Leulier  and  Y.  Dreyfuss  (Compt.  rend.,  1929, 
IBS,  1416— 1418).— Bromination  of  sodium  p-amino- 
phenylarsinate  with  48%  hydrobromie  acid  and 
hydrogen  peroxide  (A.,  1924,  i,  1297),  with  varying 
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proportions  of  these  reagents,  yields  the  mono- 
(nearly  theoretical  yield)  or  di-bromo-  (85%)  deriv¬ 
atives,  or  tribromoaniline.  J.  W.  Baker. 

Reaction  between  polyhydric  alcohols  or 
phenols  and  arsenic  compounds,  in  particular 
arsinoacetic  acid,  B.  Englund  (J.  pr.  Chem., 
1929,  [ii],  122,  121—140 ;  cf.  A.,  1928,  1364).— A 
study  has  been  made  of  the  influence  of  polyhydroxy- 
compounds  on  the  solubility  ol  arsenic  compounds, 
from  which  deductions  are  made  as  to  the  spatial 
arrangement  of  the  hydroxyl  groups.  The  results 
are  compared  with  the  boric  acid  and  acetone  methods 
of  Boeseken,  and  the  possibility  of  studying  mole¬ 
cular  configuration  by  this  method  is  discussed. 

Methylarsinic,  benzylarsinic,  and  arsanilic  acids 
each  react  with  two  molecules  of  pyrocateehol  in 
acetic  acid  to  yield  crystalline  compounds  containing 


the  group  .Ay 


o-p< 
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Methyl  arsinoacetate  and 


resorcinolarsinic  acid  each  react  with  one  molecule 
of  d-tartaric  acid  to  yield  compounds  of  another  type. 

By  measurement  of  the  solubility  of  arsinoacetic 
acid,  arsenic  trioxide,  and  resorcinolarsinic  acid  in 
acetic  acid  in  presence  of  hydroxy-compounds  it  is 
found  that  two  adjacent  hydroxyl  groups  generally 
greatly  increase  the  solubility,  and  this  effect  is 
intensified  when  three  or  four  hydroxyl  groups  are  in 
a  position  favourable  to  the  formation  of  a  five- 
membered  ring,  as  in  ethylene  glycol,  glycerol, 
erythritol,  pyrocateehol,  or  pyrogalloL  3-Glycols, 
and  m-  and  p-dihydric  phenols,  e.g.t  resorcinol,  quinol, 
and  phloroglucinol,  have  a  smaller  effect.  Stereo- 
isomerides  with  different  spatial  configuration  of  the 
hydroxyl  groups  have  different  effects,  e.g .,  active 
and  meso4orms  of  hydrobenzoin  and  tartaric  acid, 
cis -  and  trans -forms  of  cyclohexane*,  cf/cZopcntane-, 
and  hydrindene-diols.  The  magnitude  of  the  effect 
is  altered  by  substitution,  e.g,,  in  ethylene  glycol, 
pinacol,  and  benzpinacol,  and  in  pyrocateehol  and 
protocatechuic  add.  The  influence  of  carbonyl  or 
carboxyl  groups  on  the  solubility  is  small,  e.g.,  in 
succinic  acid  and  benzil.  The  velocities  of  the 
reaction  of  diols  with  arsinoacetic  acid  to  form  com¬ 
pounds  with  one  and  two  atoms  of  arsenic  in  the 
molecule  have  also  been  investigated  both  titri- 
mefcriealiy  and  polarimetrieally.  Diols  with  cis- 
hydroxyl  groups  give  consistently  greater  increases 
in  solubility  and  higher  velocity  coefficients  than  the 
ira?is4 somerides.  R.  K.  Callow. 


iO-GhIoro-5  ;  tO-dihydrophenarsazine  and  its 
derivatives.  EX.  Synthesis  of  nitromethyl- 
diphenylamme~6'~arsmic  acids  and  their  con¬ 
version  into  nitromethyl  derivatives  of  10-chloro- 
5  : 10-dihydrophenarsazine.  Constitution  of 
10 - chloro -5:10- dihy drophenarsazine .  G.  & 
Gibson  and  J.  D.  A.  Johnson  (J.C.S.,  1929,  1229— 
1262).— The  nitromethyldiphenylamine  -  &  -  arsinic 
acids  were  prepared  by  condensing  the  appropriate 
bromonitrotoluenes  with  o-aminophenylarsinic  acid 
or  the  bromonitrobenzenes  with  aminotolylarsinic 
acids  (potassium  carbonate,  amyl  alcohol,  and  copper 
method).  Their  ring  closure  has  been  studied  by 
conversion  into  the  dichloro-  or  dibromo-arsine,  where 
isolable,  by  treating  a  boiling  solution  of  the  arsinic 
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acid  in  a  mixture  of  alcohol  and  hydrochloric  or  hydro- 
bromic  acid  containing  a  trace  of  iodine  with  sulphur 
dioxide,  followed  by  boiling  in  acetic  acid  solution. 
The  5  :  1 0 - dihy droph enarsazines  formed  were  oxidised 
to  phenarsazinic  acids  with  hydrogen  peroxide  in 
acetic  acid.  The  following  compounds  were  thus 
prepared  :  2 -nitro -3' -methyld iphenylamine-0 '-ars inic 
acid,  m.  p.  215 — 217°  (decomp.) ;  2- nitro-3' -methyldi - 
phenylamine-O' -dicldor  oar  sine,  m.  p.  129*5 — 130° ; 
10 -chloro-4-nitro  -  7  -  methyl  -5  :  10- dihydrophenarsazine, 
m.  p,  201 — 202°;  4-?iitro~7 -methylphenarsazmic  acid 
(I),  m.  p,  300 — 303°  (dccomp.)  {sodium  salt) ;  4 -amino- 
7 -methylphenarsazinic  acid  (II),  unmelted  at  310°, 
from  I  and  ferrous  hydroxide;  \0-cldoro-4-amino-l - 
methyl-5  :  10 -dihydrophenarsazine  hydrochloride,  m.  p. 
216—220°  (decomp.) ;  3-nitro-3r -methyldiphenylamine- 
O' -arsinic  acid,  m.  p.  191 — 192°;  10 -chloro-  and  10- 
bromo  - 1  (or  3)  -  nitro  -  7  -  methyl  -  5  :  1 0  -  dihydrophenars  - 
azine,  m.  p.  253 — 255°  (decomp.)  and  248 — 250°  (de¬ 
comp.),  respectively :  4-nitro-3' -methyldiphenylamine- 
6* -arsinic  acid,  m.  p.  276°  (decomp.) ;  2-m7ro-4'- 

methyldiphenylamine-0' -arsinic  acid ,  m.  p.  226—227° ; 
1 0-chloro-4-nitro-  8  -  methyl -5  :  10- dihydrophenarsazine, 
m.  p.  206°;  4 -nitro -8 -methylph ena rsaz m ic  acid,  m.  p. 
297 — 300°  (decomp.)  {sodium,  ammonium,  barium, 
calcium,  and  magnesium  salts)  ;  3  -ft itro-2-methyldi - 
phenylamine-0' -arsinic  acid,  m.  p.  223 — 224°  (decomp.) 
{sodium,  ammonium,  barium,  and  calcium  salts) ; 
10 -chloro-  and  \0-bromo-8-nitro-4  metIiyl-b  :  10 -dihydro¬ 
phenarsazine,  both  m.  p.  216*5°;  3-nitro-4-methyl- 
phenarsazmic  acid,  unmelted  at  306°  {sodium  salt)  : 

4 - nitro -2- methyldiph enylam ine-0 ' -arsinic  acid,  m.  p. 
277°  (decomp.)  (yield  73%)  {sodium,  ammonium, 
barium ,  calcium,  magnesium,  mercurous,  mercuric, 
silver,  and  lead  salts) ;  10-chloro-  and  \0-bromo-2- 
nilro-4-methyl-5  :  10 -dihydrophenarsazine,  m.  p.  303 — 
305°  (also  produced  by  reduction  of  2-nitro-4-methyl- 
phenarsazinic  acid)  and  301 — 302°,  respectively ; 

2- mtro-4-meihylphenarsazinic  acid,  unmelted  at  306° 
{ammonium,  barium,  calcium,  silver,  magnesium, 
mercurous,  mercuric,  potassium,  and  sodhim  salts)  : 

5- nxtro-2-metliyldi phenylamine-0' -arsinic  acid  (lit), 

m.  p.  224 — 226°  (deeomp.)  {sodium,  potassium,  barium, 
lead,  silver,  mercurous,  mercuric,  and  magnesium  salts) ; 
5-  nitro-2 -methyld iphenylamine- 6 '  -dichloroarsine,  m .  p . 
173° ;  \0-chloro-\-nitro-4-methyl-5  :  10 -dihydrophen¬ 
arsazine,  m,  p.  258 — 260°;  5-nitro-2-melhyldiphenyl- 
amine-0' -dibromoarsine ,  m.  p.  164°,  and  \0-bromo-]  - 
niiro-4-methyl-5  :  10 -dihydrophenarsazine ,  m.  p.  272° 
(deeomp.),  from  III ;  \-nitro-4-meihylphenarsazinic 
acid,  unmelted  at  305°  ;  2 -nitro-O-methyldiphenyl- 

amine-0* -arsinic  acid ,  m.  p.  195 — 197°  [from  2-bromo- 

3 - nitrotoluene,  m.  p.  41 — 42°,  b.  p.  135 — 136°/8  mm. 
and  157°/22  mm,  (prepared  in  67%  yield  from  2- 
am ino -3-nitrot oluene  by  the  diazo-reaction),  and 
o-aminophenylarsinie  acid]  {ammonium,  sodium,  and 
barium  salts) ;  2-nitro-0-methyldiphenylamine-0'-di- 
chloro-  and  -O'  -dibromo -arsine,  m.  p.  104 — 105°  and 
97 — 98°,  respectively  :  2-nitro-4-methyldiphenylamine- 
0* -arsinic  acid,  m.  p,  227 — 229°  (deeomp.)  {magnesium 
salt ) ;  2 -nitro -4- methyld iphenylamin e-0* -dich loroarsine, 
m.  p.  91 — 93° ;  10 -chloro-  and  \0-bromo-4-niiro-2- 
methyl-5  :  10 -dihydrophenarsazine,  m.  p.  187 — 188° 
and  186 — 1S8°,  respectively ;  4-nilro-2-methyVphen- 
arsazinic  acid,  m.  p.  305°  (deeomp.)  (ammonium, 


sodium,  silver,  barium,  and  calcium  salts)  ;  5-nitro- 

3- methyldiphenylamine-0' -arsinic  acid,  m.  p.  228 — 

230°  (deeomp.)  (ammonium,  calcium,  barium,  silver, 
mercurous,  mercuric,  lead,  sodium ,  and  magnesium 
salts) ;  10-chloro-  and  \0-bromo-l(ot  3)-nitro-3(or  1)- 
methyl-5  :  10 -dihydrophenarsazine,  m.  p.  245 — 247° 
(deeomp.)  and  237 — 242°,  respectively ;  l(or  3 )-nitro- 
3(or  1  )-methylphenarsazinic  acid,  unmelted  at  300° 
(sodium  salt)  ;  3 -nitro-4-‘msthyldiphenylamine-0'  - 

arsinic  acid  (IV),  in.  p.  165 — 166°  (barium  salt,  6H20) ; 
reduction  of  IV  gave  two  isomeric  ring  condensation 
products,  C13H10O2N2C1As,  m,  p.  257 — 258°  (deeomp.) 
and  225 — 226°  (deeomp.),  respectively,  oxidation  of 
which  yielded  two  indistinguishable  1-  and  3-nitro- 
2 -methylphenarsazinic  acids,  unmelted  at  297°  {barium 
and  sodium  salts)  ;  4-niiro-Z-methyldiphenylamine-O 
arsinic  acid,  m.  p.  200°  (deeomp.)  (sodium  and  am¬ 
monium  salts) ;  1 0 -chloro -2 -nitro - 1  (or  3) -methyl-5  : 10- 
dihydrophenarsazine,  m.  p.  220 — 228°  (deeomp.) ; 
2-nitro-l(ov  3 ) -methylphena rsazinic  acid,  unmelted  at 
308°  (calcium,  barium,  and  sodium  salts). 

The  following  summarises  these  and  previous 
results  :  (1)  All  substituted  nitrodiphenylamine-6'- 
arsinie  acids  in  which  the  nitro-group  is  in  the  o- 
position  to  the  INH  group  yield  stable  cfiehloroarsmes ; 
when  the  nitro-group  is  in  the  m-  or  ji-position  to  the 
INH  group  (exception,  5-nitro-2-methyldiphenyl- 
amine-6'-arsinie  acid)  the  corresponding  cyclic  chloro- 
compounds  are  formed  on  reduction  in  the  presence 
of  hydrochloric  acid.  (2)  All  substituted  10-chloro- 

4- nitro-5  :  10-dihydrophenarsazines  are  crimson  and 

have  lower  m.  p.  and  greater  solubility  in  organic 
solvents  than  the  other  nitro  - 1 0  -chloro  -5  :  10-dihydro¬ 
phenarsazines  ;  the  m.  p.  of  the  2-nitro-compounds 
are  very  high  [exception,  1 0-cliloro-2 -nitro- 1  (or  3)- 
methyl-5  :  10-dihydrophenarsazine] .  (3)  10-Chloro-3- 

nitro-4-methyl-5  :  1 0  -  dihydrophenarsazine  is  yellow, 
whereas  the  1 -nitro- compound  is  deep  red.  An  ex¬ 
planation  of  the  results  based  on  the  electronic  theory 
is  given.  The  yellow  colour  in  simple  derivatives  of 
10-ehloro-o  :  10-dihydrophenarsazine  is  attributed  to 
the  presence  of  a  transannular  N*As  linking  (phen¬ 
arsazinic  acid,  where  this  is  impossible,  is  colourless). 
The  red  colour  in  the  4-nitro -compounds  is  ascribed 
to  chelate  ring  formation  between  the  nitro-  and 
JSTH  groups,  and  where  this  is  not  possible,  e.g.,  in 
the  2-nitro-compounds,  the  compounds  are  yellow. 
A  revised  mechanism  for  the  cyclisation  of  diphenyl- 
amine- 6' -arsinic  acids,  including  an  explanation  of  the 
intermediate  formation  of  dichloroarsines,  is  given 
and  all  the  results  are  interpreted  on  this  basis. 

A.  I.  Vogel. 

Meriquinonoid  derivatives  of  dihydrophen¬ 
arsazine.  G.  Raztjbaiev  (J.  Russ.  Phys.  Chem. 
Soc.,  1929,  61,  13 — 26). — See  this  vol.,  585. 

jj-Bromodiethylaniline  and  mercuric  acetate. 
F.  C.  Whitmore,  A.  R.  Cabe,  and  G.  J.  Leuck  (J. 
Amer.  Chem.  Soc.,  1929,  51,  1952).— Attempts  to 
mereurate  p-bromodiethylaniline  (cf.  p-bromodi* 
methylaniline,  A.,  1920,  i,  118)  under  the  most  varied 
conditions  yielded  only  ill-defined  oxidation  products. 

H.  E.  F.  Notton. 

Mercuration  of  naphthalic  acids.  G.  J.  Letjok, 
R.  P.  Perkins,  and  F.  C.  Whitmore  (J.  Amer.  Chem. 
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Soc.,  1929,  51,  1831 — 1888), — Sodium  naphthalate 
and  mercuric  acetate  in  boiling  aqueous  solution  give 
the  anhydride  of  S-hydroxymercuri- 1  -naphthoic  acid 
(sodium  salt),  converted  by  hydrochloric  acid  into 
1 -naphthoic  acid.  3-Nitronaphthalic  acid  gives  a 
mixture  (I)  of  the  anhydrides  of  3 -niiro-  and  6-m7ro-8- 
hydroxymercuri- 1  -naphthoic  acids ,  the  former  being 
the  main  product.  Its  sodium  salt  is  converted  by 
sodium  iodide  in  alcohol  into  the  sodium  salt  of 
mercury  bis ’S-nilroS-naphthyl-l -carboxylic  acid  (“  No. 
93  ”).  The  mixture,  I,  gives  with  hydrochloric  acid 
3-nitro-l-naphthoic  acid,  m,  p,  270*5— 271*5°  (amide, 
eol  p.  280 — 280*8°),  and  6-nitro-l-naphthoic  acid 
(amide,  m.  p.  216*5°),  from  which  several  derivatives 
were  prepared.  4~NitronaphthaIie  acid  gives  on 
mercuration  a  mixture  of  anhydro-i-nitro-S-hydroxy- 
mercuri-l-naphthoic  acid  with  a  little  of  the  5-nitro- 
derivative,  identified  by  conversion  into  the  4-  and 
5-nitro- 1  -naphthoic  acids.  3-  and  4-Nitro-l-naphfchoie 
acids  are  conveniently  prepared  in  this  way. 

H.  E.  F.  Notton. 

Alizarin  and  mercuric  acetate.  F,  C.  Whit¬ 
more  and  G.  J.  Leuck  (J.  Amer.  Chem.  Soc.,  1929, 
51,  1951 — 1952), — Alizarin  is  converted  by  excess  of 
( !  boiling  aqueous)  mercuric  acetate  into  ( ?)1 : 2  : 5 :  8- 
teimhydroxy  -  4  -  acetoxymercurianihraquinone,  which 
gives  with  alkali  a  bluish-red  solution  and  with  hydro¬ 
chloric  acid  a  dye  similar  to  alizarin. 

H.  E.  F.  Notton. 

Organic  derivatives  of  silicon.  XXXIX. 
Action  of  sodium  on  phenoxyehlorosilicanes. 
R.  A.  Thompson  and  F.  S.  Kipping  (J.C.S.,  1929, 
1178 — 1 179). — Interaction  of  phenol  (24  mols.)  in 
benzene  solution  with  boiling  silicon  tetrachloride 
(1  mol.)  and  subsequent  heating  at  200°  for  3 — 4  lirs. 
gave,  on  fractionation,  phenoxyirichlorosilicane ,  b.  p. 
183 — 186*760  mm.,  diphenoxydiehlorosilicane,  b.  p. 
215— 21S780  mm,,  199*5— 202° /40  mm.,  iriphenoxy - 
chlorosilicane ,  b.  p.  252— 256°/60  mm.,  235—239°/ 
25  mm.,  and  2—5%  of  phenyl  orthosilieate,  m.  p.  48°, 
When  the  three  chlorides  are  heated  with  sodium  in 
boiling  xylene  solution,  all  the  chlorine  is  eliminated 
as  sodium  chloride  and  an  almost  quantitative  yield 
of  phenyl  orthosilicate  together  with  a  grey  powder, 
probably  a  mixture  of  silicon,  silica,  and  silieoformic 
acid  are  produced.  A.  I.  Vogel. 

Organic  derivatives  of  silicon.  XL.  Attempts 
to  prepare  unsaturated  compounds  from  phenyl- 
silicon  trichloride.  F.  S.  Kipping,  A,  G.  Murray, 
md  {in  part)  J.  G.  Hamby  (J.C.S.,  1929,  1180— 
1191) .—Unsuccessful  attempts  to  prepare  unsaturated 
silicon  compounds  from  phenylsilieon  trichloride  and 
sodium  are  described.  In  all  eases  a  mixture  of  com¬ 
plex  and  probably  saturated  products  was  obtained. 
Phenylsilieon  trichloride,  b.  p,  152— 153°/200  mm., 
reacts  slowly  with  sodium  in  the  absence  of  a  solvent 
at  about  190°  with  the  formation  of  an  insoluble 
powder  (25*1 — 26*8%  Si)  which  is  unaffected  by 
alkali  hydroxide;  in  naphthalene  solution,  a  small 
quantity  of  an  insoluble  product  (33*9—34*7%  Si), 
yielding  hydrogen  with  alkali  hydroxides  and  giving  ft 
residue  (13%  Si)  after  evaporation  with  hydrofluoric 
acid,  together  with  a  large  proportion  of  a  benzene- 
soluble  product  (Si,  20*1 — 22*9;  C,  61*6 — 66*8;  H, 
4*0 — 4*9%),  probably  containing  naphthyl  radicals 


and  >SiPh2  groups,  is  obtained.  Very  little  interac¬ 
tion  occurs  in  boiling  benzene  or  toluene  solutions,  but 
prolonged  heating  with  benzene  at  about  150°  gave 
an  insoluble  product  similar  to  that  obtained  with 
naphthalene  (30 — 31*5%  Si),  which  gave  about  1-35 
atoms  of  hydrogen  per  atom  of  silicon  on  treatment 
with  sodium  hydroxide,  and  a  benzene- soluble  resin 
(C,  65*5 ;  H,  4*7 ;  Si,  22*6%)  yielding  about  2  atoms 
of  hydrogen  per  atom  of  silicon  when  heated  with 
piperidine  and  sodium  hydroxide  solution.  With 
boiling  xylene  as  solvent  and  completion  of  the 
reaction  by  the  addition  of  potassium  in  a  nitrogen 
atmosphere,  a  small  amount  of  insoluble  product 
(30*8 — 33*2%  Si)  similar  to  the  above,  and  a  xylene- 
soluble  resin,  which  absorbed  about  5%  of  oxygen  on 
heating  at  120°  and  combined  with  1/9 — 1/4  of  its 
weight  of  iodine  in  benzene  solution,  was  obtained. 
The  xylene-soluble  resin  was  systematically  fraction¬ 
ated  with  the  aid  of  acetone  and  fractions  with 
mol,  wts.  from  about  900  to  about  9000  were  isolated ; 
the  crude  product  is  a  mixture  of  compounds  con¬ 
taining  from  about  6  to  at  least  50  silicon  atoms  in 
the  molecule.  A.  I.  Vogel. 

Tin  tetraphenyl  as  a  phenylating  reagent. 
R.  W.  Rost  and  P.  Borgstrom  (J.  Amer.  Oliem.  Soc,, 
1929,  51, 1922 — 1925). — Chlorine,  bromine,  and  iodine 
monoehloride  give  with  tin  tetraphenyl  high  yields  of 
eliloro-,  bromo-,  and  iodo- benzenes ;  alkyl  halides 
give  mainly  unsaturated  hydrocarbons  and  tin 
triphenyl  halides,  tert. -Butyl  bromide  gives  a  little 
ferf.-butylbenzene,  and  chloroform  a  little  triphenyl- 
methane.  Acetyl  chloride  at  100°  gives  a  little 
acetophenone,  benzoyl  chloride  at  200°  a  little 
benzophenone,  and  benzenesulphonyl  chloride  at 
200°  gives  diphenylsulphone  (34%  of  the  theoretical). 
Sulphur  and  tin  tetraphenyl  in  a  sealed  tube  yield 
at  170°  diphenyl  sulphide,  at  190°  diphenyl  disulphide, 
and  at  250°  thianthrene.  Cold  nitric  acid  gives 
nitrobenzene,  and  sulphuryl  chloride  gives  tin 
triphenyl  chloride  and  tin  diphenyl  hydroxyehloride. 

H.  E.  F.  Nottoh. 

Irradiated  proteins.  VI.  Spectroscopic  and 
biological  evidence  of  changes  in  proteins  pro¬ 
duced  by  light.  M.  Sfiegel-Adolf  and  Z.  Oshima. 
VII.  Ultra-violet  absorption  of  serum-  and  egg- 
albumin  denatured  by  heat,  ultra-violet-, 
radium-,  and  X-rays.  M.  Spiegel- Adolf  and 
0.  Krumpel  (Bioehcm.  Z.,  1929,  208,  32—44,  45 — - 
59;  cf.  this  vol.,  409). — VI.  Egg-albumin  and  the 
serum-proteins  in  feebly  alkaline  solutions,  which 
prevent  visible  precipitation,  after  exposure  to  a 
mercury- vapour  lamp  show  increased  absorption  of 
the  shorter  wave-lengths.  The  absorption  increases 
with  the  concentration  of  the  alkali  (or  acid)  when 
this  is  added  before  irradiation.  Addition  of  the  acid 
before  irradiation  produces  the  same  effect  as  without 
irradiation,  namely  an  increase  in  the  transparency 
to  ultra-violet  rays. 

By  varying  the  concentrations  of  the  added 
electrolytes,  the  differences  in  the  absorption  of 
serum-albumin  and  pseudo-globulin  can  be  made  to 
disappear.  By  the  use  of  irradiated  protein  solutions 
or  of  glass  plates  of  varying  transparency  as  filters  for 
short-wave-length  light  it  is  shown  that  B,  prodigiosus 
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and  B.  coli  exhibit  an  optimum  growth  inhibition  at 
different  wave-lengths. 

VII.  Serum-  and  egg- albumin  (with  addition  of 
acid  or  alkali  to  prevent  coagulation)  when  heated  to 
100°  show  an  increase  in  absorption  at  the  shorter 
wave-lengths  from  274*9  gp.  Longer  heating  of 
serum-albumin  does  not  increase  the  absorption,  but 
tends  to  dimmish  it.  The  spectral  changes  produced 
by  heat  are  less  in  amount,  but  resemble  qualitatively 
those  produced  by  ultra-violet  light  and  by  radium 
irradiation.  J.  H.  Birkinshaw. 

Fractionation  of  partial  protein  hydrolysates. 
K.  Felix  and  A.  La  eg  (Z.  physiol.  Cliem.,  1929,  182, 
125 — 140). — The  exchange  of  the  sodium  of  permutite 
for  certain  bases  (arginine,  histidine,  ornithine, 
clupeine)  derived  from  protein  hydrolysis  follows 
the  law  of  Rothmund  and  Kornfeld  and  is  expressed 
by  (c^  /c2')(c2fcl)$=K}  where  c  represents  the  con¬ 
centration  of  the  bases  in  solution  and  c'  that  in  the 
permutite.  The  temperature  coefficient  for  arginine 
is  1*8  per  10°.  When  arginine  and  ornithine  are 
present  together  the  latter  is  selectively  taken  up. 
All  the  bases  can  be  set  free  from  the  permutite  by 
ammonia.  The  method  is  applied  to  the  partial 
fractionation  of  a  pepsin  hydrolysate  of  gelatin. 

J.  H.  Birkinshaw. 

Micro-determination  of  sulphur,  phosphorus, 
and  arsenic  in  organic  compounds  by  Gasparini’s 
method.  K.  Heller  (Mikrochem.,  1929,  7,  208 — 
212). — A  modified  form  of  Gasparinrs  method 
(destruction  of  organic  matter  by  electrolysis  in 
nitric  acid  solution)  and  apparatus  suitable  for 
micro- determinations  is  described.  Sulphur,  phos¬ 
phorus,  and  arsenic  are  eventually  determined, 
according  to  established  micro -methods,  as  barium 
sulphate,  ammonium  phosphomolybdate ,  and 
magnesium  pyroarsenate,  respectively.  The  method 
is  unsuitable  for  the  micro  -  determination  of  halogens. 

J.  S.  Carter. 

Micro -determination  of  methoxyl  and  ethoxyl 
groups.  A.  Friedrich  (Mikrochem.,  1929,  7,  185 — 
194). — The  Zeisel  determination  is  modified  by  replac¬ 
ing  the  stream  of  carbon  dioxide  by  an  air  stream  and 
passing  the  -volatile  alkyl  iodide  through  a  heated 
tube  packed  with  copper  oxide  and  lead  chromate ; 
the  resulting  carbon  dioxide  is  determined  by  absorp¬ 
tion.  A  second  determination  is  then  carried  out  in 
the  normal  manner.  The  constitution  of  the  alkoxy- 
group  is  calculable  from  the  weights  of  carbon  dioxide 
and  silver  iodide.  Complete  details  are  given  and 
sources  of  error  are  discussed.  J.  S.  Carter. 

Determination  of  ethylene  by  absorption  in  a 
solution  of  silver  nitrate.  V.  N.  Morris  (J.  Amer. 
Chem.  Soc.,  1929,  51,  1460 — 1462). — Silver  nitrate 
solution,  preferably  concentrated,  is  suitable  for  the 
quantitative  absorption  of  ethylene,  which  may  be 
recovered  by  diminishing  the  pressure. 

S.  K.  Tweedy. 

Specific  colour  reaction  for  isobutyl  alcohol. 
A.  Ktjtzlnigg  (Z.  anal.  Chem.,  1929,  77,  349 — 352). — 
Potassium  ferrocyanide  solution  gives  with  tsobutvl 
alcohol  an  orange  coloration,  especially  in  the  light. 
The  coloration  is  not  produced  by  ether,  methyl 
ethyl  ketone,  ethyleneglycol,  glycerol,  methyl,  ethyl, 


and  isobutyl  acetates,  chloroform,  carbon  tetra¬ 
chloride,  trichloroethylene,  epichlorohydrin,  petroleum, 
benzene  and  its  homologues,  phenol,  quinoline, 
tetralin,  hexalin,  decalin,  methylhexalin,  cyclohex¬ 
anone,  and  methylcycJohexanone.  Amyl  acetate  gives 
no  coloration  on  heating,  but  on  irradiation  with  a 
quartz-mercury  lamp  yields  a  yellow  coloration, 
which,  however,  may  easily  be  distinguished  from  that 
obtained  with  isobutyl  alcohol.  Although  sodium 
nitroprusside  gives  no  coloration  with  the  alcohol, 
sodium  aminoprusside  and  aquoprusside  are  more 
satisfactory  as  reagents  than  potassium  ferrocyanide. 

H.  F.  Gillbe. 

Reducing  power  of  polyols  towards  alkaline 
solutions  of  potassium  iodomercurate.  P. 
Fleury  and  J,  Marque  (Compt.  rend.,  1929,  188, 
1686 — 1688). — It  is  found  that  polyhydric  alcohols 
are  able  to  reduce  potassium  iodomercurate  solution 
at  100°,  the  reduction  being  a  function  of  the  alkalinity 
of  the  medium  and  of  the  duration  of  the  process. 
With  mannitol,  duleitol,  inositol,  erythritol,  glycerol, 
or  glycol  the  amount  of  oxygen  used  is  proportional  to 
the  number  of  carbon  atoms  in  the  alcohol,  and  is, 
in  general,  a  little  greater  than  1  atom  of  oxygen 
per  atom  of  carbon,  except  in  the  case  of  glycerol, 
where  it  is  nearly  1*5.  A  similar,  but  less  regular, 
oxidising  action  is  displayed  by  potassium  iodo¬ 
mercurate  towards  non-reducing  sugars,  and  becomes 
less  facile  with  increasing  mol.  wt.  (e.g.f  towards 
trioses  and  tetroses),  but  is  still  quite  distinct  towards 
a  polysaccharide  such  as  glycogen.  The  activity  of 
the  reagent  towards  acid-alcohols,  tie,,  the  normal 
products  of  the  oxidation  of  sugars,  is  extremely  low 
and  in  some  cases  is  nil. 

Analytical  application  of  the  foregoing  to  the 
determination  of  mannitol,  inositol,  duleitol,  and 
gl}rcol  is  described  in  detail,  and  compared  with  the 
method  of  Baudouin  and  Lewin  (A.,  1927,  476). 

The  behaviour  of  the  a-  and  (3 - glycerophosphoric 
acid  towards  potassium  iodomercurate  is  markedly 
different,  and  affords  a  means  of  distinguishing  between 
them ;  the  a-form  is  a  much  more  active  reducing 
agent,  attributed  to  the  presence  of  the  free  secondary 
alcoholic  group,  which  is  not  present  in  the  (3 -form. 

C.  W.  Shoppee. 

lodometric  determination  of  dextrose.  V.  A. 
Toscani  (Chemist-Analyst,  1929,  18,  No.  2,  7). — 
Starch  paste  made  by  triturating  1  g.  of  soluble 
starch  with  saturated  sodium  chloride  solution,  and 
then  adding  100  c.c.  of  the  hot  solution,  is  sensitive 
and  stable.  If  a  reducing  sugar  is  present  the  solution 
is  made  alkaline  before  adding  alkaline  ferrieyanide 
solution.  To  determine  dextrose  standard  potassium 
ferrieyanide  solution  and  3  c.c.  of  a  mixture  of 
potassium  iodide  (1  g.),  zinc  sulphate  (2  g.),  and  sodium 
chloride  (10  g.)  in  water  (40  c.c.)  are  added,  the  solution 
is  acidified  and  titrated  with  thiosulphate. 

Chemical  Abstracts. 

Micro-potentiometric  determination  of  reduc¬ 
ing  carbohydrates.  J.  B.  Niederl  and  R.  H. 
Muller  (J.  Amer. Chem.  Soc.,  1929, 51, 1356 — 1359). — 
The  potentiometric  method  of  Daggett,  Campbell,  and 
Whitman  (A.,  1923,  ii,  345)  has  been  simplified  and 
made  suitable  for  micro-  and  semi-micro-determin¬ 
ations.  S.  K.  Tweedy. 


BIOCHEMISTRY  * 


949 


Reactions  of  primary  arsines*  S.  S.  Nametkin 
and  V.  Nbkrassoy  (Z.  anal  Chera.,  1929,  77,  285— 
289),— Hydrogen  sulphide  produces  a  white  amorphous 
precipitate  of  the  arsine  sulphide  in  aqueous  solutions 
of  primary  dichloroarsines ;  from  solutions  in  96% 
alcohol  the  precipitates  are  crystalline,  but  the  test  is 
not  so  sensitive.  With  mercuric  nitrate  solution  the 
arsines  produce  a  white  precipitate  of  mercurous 
chloride  which  rapidly  becomes  grey  in  the  cases  of 
methyl-  and  ethyl -dichloroarsines.  A.  R.  Powell. 

Determination  and  separation  of  formaldehyde 
and  acetaldehyde  by  means  of  “methane.”  D. 
Vorlanbbr  [with  C.  Ihle  and  H.  Volkholz]  (Z. 
anal  Ctiem.,  1929,  77,  321-327).— "  Methone  ” 
(5  1 5-dimethyldihydroresorcinol)  may  be  employed 
for  the  determination  of  acetaldehyde  and/or 
formaldehyde  by  dissolution  of  the  precipitate  of 
methylene-  or  ethylidene-dimethone  in  alcohol  and 
titration  with  sodium  hydroxide  solution.  The 
methylene  compound  alone  can  be  dried  to  constant 
weight  at  90—95°.  Alternatively,  an  excess  of 
standardised  methone  solution  may  be  added  to  the 
aldehyde  solution,  and  the  excess  of  methone  titrated 
with  sodium  hydroxide  solution  after  removal  of  the 
condensation  product  by  filtration.  Separation  of 
the  two  aldehydes  may  be  effected  by  heating  the 
mixed  methone  compounds  at  100°  with  four  to  five 
times  the  quantity  of  acetic  acid  for  6 — 7  hrs. ;  the 
solution  is  then  precipitated  by  addition  of  ice-water, 
and  the  precipitate,  collected  after  12  hrs.,  is  treated 
with  sodium  hydroxide  solution  {d  1*095),  whereby 
the  formaldehyde  compound  alone  is  dissolved,  and 
may  be  reprecipitated  after  filtration  by  acidification 
with  acetic  acid.  The  solubility  corrections  which 
must  be  applied  are  formaldehydedimetlione,  0*001  g., 
and  ethylidenedimethone,  0*008  g.  per  100  c.c,  of 
aqueous  solution.  H.  F.  Gillbe. 

Micro-method  for  determining  semicarb¬ 
azones  and  its  application  to  analysis  of  ketones. 
R.  P.  Hobson  (J.OJ3.,  1929,  1384— 1385).— Semi- 
carbazide  and  semicarbazones  (the  latter  after  heating 
for  7 — 8  hrs.)  when  heated  with  a  solution  containing 
15%  of  hydrochloric  acid  and  5%  of  mercuric  chloride 
react  thus:  NH2*CO*NH*NH2+H20-KH3+COo+ 
NHU*NH2 ;  NH2*NH2+2HgCl2-N2+2Hg+4HCi; 
yielding  one  third  of  their  nitrogen  as  ammonia,  the 
latter  being  determined  by  Pregl’s  modified  micro - 
Kjeldahl  method  (u  Quantitative  Organic  Micro- 
analysis,”  1924,  p.  99)  with  40%  aqueous  sodium 
hydroxide  containing  an  equal  volume  of  a  saturated 
solution  of  sodium  thiosulphate  (for  the  decom¬ 
position  of  the  mercury  ammonium  complex).  The 
application  of  the  method  to  seraiearbazide  hydro¬ 
chloride  and  the  semicarbazones  of  acetone  and 

camphor  is  described.  A.  I.  Vogel. 


Micro-determination  of  methylimides.  A. 
Friedrich  (Mikrochem.,  1929,  7,  195 — 201), — The 
apparatus  differs  from  that  customarily  used  in  that 
condensed  hydriodie  acid  is  continuously  removed 
from  the  gas  stream.  J.  S,  Carter, 

End-point  of  the  titration  in  Goldenberg’s 
method  of  tartaric  acid  determination.  A. 
Uhl  (Z.  anal  Ohem.,  1929,  77.  328^334). —Litmus 
and  azolitmin  are  not  satisfactory  indicators  on 
account  of  the  relatively  gradual  colour  change. 
Electrometric  titration  is  preferable,  the  best  pro¬ 
cedure  being  to  titrate  to  the  approximate  end-point 
using  azolitmin  as  indicator,  and  then  to  complete 
the  titration  (or  titrate  back)  electrometrically. 

H.  F.  Gillbe. 

Alkalimetrie  micro-determination  of  amino- 
acids  and  peptides.  W.  Grasshann  and  W.  Hey.de 
(Z.  physiol.  Chem.,  1929,  183,  32—38). — The  method 
of  Willstatter  and  Waldschmidt-Leitz  (A.,  1922,  ii, 
169)  has  been  adapted  for  use  with  0*2  c.c.  of  an 
amino-acid  solution.  Phenolphthalein  is  replaced  by 
0*1%  alcoholic  thymolphthalein  and  the  micro- 
titration  is  carried  out  with  90%  alcoholic  potassium 
hydroxide  (0*01Ar).  The  end-point  is  determined  by 
comparison  with  the  blue  colour  obtained  with 
0*Q025i¥-eopper  chloride  and  excess  of  ammonia. 
With  pure  amino-acids  and  peptides  the  method  is 
accurate  to  ±1%  even  at  a  concentration  of  about 
0*002ilf,  thus  agreeing  with  the  macro-method. 
Determination  of  the  rate  of  enzymic  hydrolysis  of 
peptides  and  gelatin  by  the  micro-method  compares 
favourably  with  the  macro-method,  but  the  degree 
of  accuracy  is  less  than  with  the  pure  amino-acids  : 
this  is  attributed  to  the  effect  of  the  buffer  solutions 
and  protein  on  the  end-point.  H.  Burton. 

Conditions  for  the  determination  of  cocaine  in 
physiological  material,  E.  Sadolin  (Dansk 
Tidsskr.  Farm.,  1929,  3,  188 — 196 ;  cf.  A.,  1927, 
264), — Owing  to  the  ease  with  which  cocaine  is 
hydrolysed  by  alkalis,  its  extraction  by  ether  should 
be  carried  out  in  a  solution  the  pH  value  of  which  is 
less  than  9,  by  employing  sodium  hydrogen 

carbonate.  Of  the  total  cocaine  originally  present 
in  physiological  material  60 — 80%  can  thus  be 
recovered,  even  when  a  prolonged  extraction  is 
necessary  on  account  of  emulsification,  but  with  urine 
a  satisfactory  determination  is  practicable  only  if  the 
urine  has  an  acid  reaction.  H.  F.  Harwood, 

Determination  of  urobilin.  M.  Royer  (Conipt, 
rend,  Soc.  Biol.,  1928,  99,  1003 — 1005 ;  Chem.  Zenfcr.*, 
1929,  i,  419). — The  fluorescence  produced  by  the 
addition  of  zinc  salts  is  compared  with  that  of  a 
solution  of  trypaflavin  (10  mg.  per  litre  corresponding 
with  0*613  mg.  of  urobilin  per  litre  of  water). 

A.  A,  Eldridge. 


Biochemistry. 

Chemistry  of  over-ventilation.  G.  Porovicnr  decrease  in  the  serum-phosphate.  The  decrease  in 
and  H.  PorEscu  (Compt.  rend.  Soc.  biol.,  1929,  101,  phosphate  is  reduced  by  ergotamine  and  increased  by 
406— 408).— In  convulsions  caused  by  over-ventil-  adrenaline  and  ephetonine.  All  these  drugs  tend  to 
ation  there  is  an  increase  in  serum-calcium  and  a  reduce  the  serum-calcium ,  E.  Boylaxd. 
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Elimination  of  carbon  dioxide  in  insects. 
W.  H.  Thorpe  (Science,  1928,  68,  433— 434).— The 
elimination  of  carbon  dioxide  by  various  larvae  has 
been  followed  by  means  of  a  1%  solution  of  o-chloro- 
plienol-indophenol  as  indicator,  and  confirmed  by 
means  of  barium  hydroxide.  L.  S*  Theobald. 

Determination  of  the  carbon  dioxide  content  of 
the  mixed  venous  blood.  II.  Carbon  dioxide 
equilibria  between  mixed  venous  blood  and 
re-breathed  airs.  M.  C.  G.  Israels  and  F.  W. 
Lamb  (J.  Physiol.,  1929,  67, 815 — 324). — For  accurate 
determination  of  the  carbon  dioxide  tension  of 
oxygenated  blood,  the  subject  should  re-breathe 
into  4  litres  of  a  mixture  containing  3*5%  of  oxygen 
and  6*5%  of  carbon  dioxide,  for  10 — 12  sec.,  and 
the  air  finally  expired  should  be  analysed. 

E.  Boyland. 

Effect  of  temperature  on  the  equilibrium  of 
carbon  dioxide  and  blood,  and  heat  of  ionisation 
of  haemoglobin.  G.  S.  Adair,  N.  Cordero,  and 
T.  C.  Shew  (J.  Physiol,  1929,  67,  28S— 298).— The 
heat  of  ionisation  of  haemoglobin  calculated  from  the 
carbon  dioxide  dissociation  curves  of  blood  and 
haemoglobin  at  different  temperatures  is  less  than 
that  obtained  by  calorimetric  methods.  The  heat 
of  ionisation  of  the  carboxyl  groups  varies  with  pa ; 
the  calorimetric  results  are  high  because  the  pn  at 
which  they  are  determined  is  greater  than  that  of  the 
blood.  E.  Boylaxd. 

Respiratory  proteins  of  the  blood.  IV.  Buffer 
action  of  hsemocyanin  in  blood  of  Limulus  jjoIi/- 
phenius.  A.  C,  Redfield,  G.  Humphreys,  and  EL 
Ixgalls  (J.  Biol.  Chain.,  1929,  82,  759—773).— 
Titration  curves  are  given  for  the  blood-serum  of 
Limulms  and  for  solutions  of  the  hcemocyanin  in 
distilled  water  and  in  presence  of  salts.  The  curve 
given  by  the  blood-serum  is  closely  imitated  by  a 
solution  of  hsemoeyanin  in  water  in  presence  of  an 
amount  of  magnesium  chloride  equivalent  to  that 
contained  in  the  blood,  the  ionic  strength  of  the 
solution  being  made  up  to  that  of  the  blood  by 
addition  of  sodium  chloride.  It  thus  appears  that 
the  buffer  value  of  Limulus  blood  is  almost  entirely 
accounted  for  by  the  hsemocyanin.  The  excess  base 
in  the  normal  blood-serum  amounts  to  18—37  X  1<H 
mol.  per  g.  of  hasmocyanin.  0.  R.  Hariffgton. 

Glycolytic  power  of  polymorphonuclear  leuco¬ 
cytes.  P.  Maubiac  (Compt.  rend,  Soc.  Biol.,  1929, 
101,  374 — 376), — Polymorphonuclear  leucocytes  are 
much  more  effective  in  utilisation  of  dextrose  than 
arc  ordinary  leucocytes.  This  glycolysis  is  unaffected 
by  insulin.  E.  Boylaxb* 

Micro-determination  of  blood-sugar.  I.  Ogawa 
and  K,  Kodama  (J.  Biochem.  Japan,  1928,  10,  1—4). 
— The  blood  is  deproteinised  with  acetic  acid  and 
potassium  ferricyanide  and  then  boiled  with  sodium 
carbonate,  when  the  sugar  causes  reduction  to 
ferroeyanide.  The  cooled  solution  is  acidified  with 
acetic  acid,  ferric  chloride  is  added,  and  the  blue 
coloration  is  matched  against  comparison  solutions. 

Chemical  Abstracts. 

Sugar  in  blood  and  cerebrospinal  fluid.  S. 
Katzenelbogen  (J.  Pharm.  Exp.  Ther.,  1929,  36, 


231 — 234). — The  cerebrospinal-flnid-sugar  level  de¬ 
pends  on  the  level  of  the  blood-sugar.  The  ratio 
of  the  two  may  vary  within  wide  limits.  The 
meningeal  permeability  to  dextrose  may  be  modified  in 
the  same  rabbit  without  apparent  change  in  condition. 

F.  0.  Happold. 

Participation  of  a  phosphorus  compound  in 
glycolysis  of  blood  in  vitro.  A.  Roche  and  J. 
Roche  (Bull.  Soc.  Chim.  biol.,  1929, 11,  549 — 599). — 
The  blood-sugar  undergoes  rapid  glycolysis  in  vitro ; 
blood-phosphate  remains  constant,butinereases  rapidly 
as  glycolysis  lags  or  ceases.  The  addition  of  dextrose 
to  a  system  in  which  glycolysis  is  complete  revives 
this  process  and  the  increase  in  the  free  phosphate 
content  of  the  blood  lags  temporarily ;  such  addition 
to  fresh  blood  increases  glycolysis  and  phosphate 
fixation.  The  addition  .  of  a  certain  amount  of 
phosphate  hastens  glycolysis,  but  further  addition  is 
without  effect.  Simultaneous  addition  of  both 
dextrose  and  phosphate  increases  the  rate  of  glycolysis 
and  lengthens  the  period  during  which  phosphate  is 
not  liberated.  The  threshold  of  activation  of 
glycolysis  by  phosphate  is  a  function  of  the  con¬ 
centration  of  dextrose  in  the  blood.  Added  calcium 
chloride  increases  the  liberation  of  phosphate  but 
does  not  effect  glycolysis,  sodium  citrate  effects 
neither,  potassium  oxalate  retards  glycolysis,  whilst 
sodium  fluoride  stops  it  and  delays  the  liberation  of 
phosphate.  When  calcium  chloride  is  added  after 
30  min.  delay  to  blood  treated  with  sodium  fluoride, 
glycolysis  is  activated,  whilst  addition  after  24  lirs. 
causes  an  abundant  liberation  of  phosphate  but  no 
glycolysis.  The  degradation  of  dextrose  occurs 
simultaneously  with  phosphate  fixation. 

F.  C.  Happold. 

Determination  of  chloride  in  serum  and  red 
corpuscles.  M,  M.  Levy  (Bull.  Soc.  Chim.  biol, 
1929,  11,  633 — 634). — To  1  e.c.  of  serum  are  added 
10  c.c.  of  silver  nitrate  (2*906  g.  per  litre),  1*4  c.c.  of 
saturated  potassium  permanganate  solution,  and 
4  c.c.  of  nitric  acid.  The  whole  is  boiled  until  the 
precipitate  is  white,  cooled,  and  0*5  c.c.  of  saturated 
iron  alum  solution  is  added.  The  excess  of  silver 
nitrate  is  titrated  against  a  standard  solution  of 
potassium  thiocyanate.  The  method  can  be  applied 
to  the  red  corpuscles.  F.  C.  Happold. 

Micro-determination  of  chlorides  in  blood  and 
cerebrospinal  fluid.  D.  S.  Schefer  (Zliur,  exp. 
Biol.  Med.,  1928, 10,  261— 265).— The  blood  (0*1  c.c.) 
is  treated  with  (1  :  3)  nitric  acid  (3  c.c.)  and  hydrogen 
peroxide  solution  (1  e.c.),  heated  to  coagulate  the 
protein,  and  centrifuged,  the  residue  being  again 
treated  with  nitric  acid  (2  c.c.)  and  centrifuged.  ^  The 
united  liquids  are  mixed  with  0*01V-silver  nitrate 
(2  e.c.),  the  solution  is  centrifuged,  and  the  liquid  is 
titrated  with  0*01  A- ammonium  thiocyanate.  In  the 
analysis  of  cerebrospinal  fluid  the  hydrogen  peroxide 
is  omitted.  Chemical  Abstracts. 

Determination  of  sulphur  in  blood  and  organic 
products.  A.  Lesure  and  A.  Dfnez  (Bull.  Soc. 
Chim.  biol.,  1929, 11,  600— 608).— Certain  procedures 
in  a  previous  method  are  elaborated  (A.,  1928,  1270). 
Trichloroacetic  acid  may  be  required  to  remove 
traces  of  proteins  from  serum  even  after  a  second 
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treatment  with  acetic  acid.  Benzidine  hydrochloride 
is  suggested  as  more  suitable  than  benzidine  in  the 
preparation  of  the  sulphate  precipitant.  In  the 
determinations  of  free  sulphate  and  of  total  oxidised 
sulphur,  the  deproteinised  serum  is  first  dried  and 
extracted  with  alcohol  at  96°.  Sera  having  total 
sulphur  content  exceeding  0*18  part  per  1000  and 
ratios  of  oxidised  sulphur  to  total  sulphur  less  than 
1  : 2  are  definitely  pathological.  The  total  sulphur 
content  of  some  defatted  normal  and  pathological 
tissues  has  been  determined.  F.  C.  Happold. 

Micelle  changes  produced  by  the  addition  of 
crystalloids  to  serum.  G.  Cluzet  (Compt.  rend. 
Soe.  Biol.,  1929,  101,  458 — 161).; — The  viscosity  and 
refractive  index  of  serum  have  maxima  at  5-5, 
but  the  maximum  conductivity  occurs  at  pK  7*0. 
Electrolytes  affect  these  physical  properties  but 
sucrose  and  dextrose  do  not.  E.  Boylanb, 

Fractionation  of  water-soluble  proteins  of 
blood-serum.  S.  Goldschmidt  and  H.  Kahn  (Z. 
physiol.  Chem.,  1929,  183,  19 — 31). — Treatment  of 
ox  blood-serum  with  solid  ammonium  sulphate  to 
give  a  concentration  of  26%  causes  the  precipitation 
of  the  globulin.  The  ammonium  sulphate  content 
of  the  filtrate  is  increased  to  36%,  which  precipitates 
an  albumin  fraction,  and  subsequent  saturation  of 
the  filtrate  from  this  yields  a  further  albumin  fraction. 
Purification  of  these  by  elcctrodiafysis  and  subsequent 
precipitation  within  the  following  limits  of  concen¬ 
tration  of  ammonium  sulphate,  29 — 33,  33 — 36,  and 
37 — 41%,  affords  three  fractions,  the  elementary 
analyses,  nitrogen  distributions,  and  histidine  and 
tryptophan  contents  of  which  were  determined.  The 
most  soluble  fraction  (precipitated  by  37 — 41% 
ammonium  sulphate ;  4%  of  total  albumin)  contains 
no  tryptophan  and  the  maximum  quantity  of  histidine. 

II.  Burton. 

Blood  chemistry  of  rattlesnakes.  J.  M.  Luck 
and  L.  Keeler  (J.  Biol.  Chem.,  1929, 82,  703 — 707). — 
Analytical  figures  are  given  for  the  blood  of  two 
species  of  rattlesnake,  Crotalus  atrox  and  C.  oregonus  ; 
the  blood  is  chiefly  characterised  by  the  almost 
complete  absence  of  carbamide  and  by  the  high 
content  of  amino-acids.  C.  It.  Haring  ton. 

Blood  coagulation.  Retardation  and  acceler¬ 
ation.  E.  Waldschmidt-Leitz,  P.  Stabler,  and  F. 
Steigerwaldt  (Z.  physiol.  Chem.,  1929,  183,  39 — 
59), — The  coagulation  of  goat’s  blood,  in  presence  of 
isotonic  sodium  chloride  solution  at  37°,  is  inhibited  by 
hirudin,  and  a  “  hirudin  unit  ”  is  defined  as  the 
amount  necessary  to  prolong  the  normal  period  of 
clotting  (5  min.)  to  25  min.  The  number  of  these 
units  in  1  g.  of  a  preparation  is  termed  the  “  hirudin 
value.”  Extraction  of  leeches’  heads  with  various 
solvents  and  subsequent  determination  of  the  hirudin 
values  show's  that  aqueous  glycerol  is  the  best  medium. 
Attempted  precipitation  of  hirudin  from  an  extract 
by  heavy  metal  salts  is  unsatisfactory,  but  adsorption 
on  aluminium  hydroxide  at  pn  4*7  is  almost  quanti¬ 
tative,  and  almost  complete  elution  is  obtained  using 
ammonium  phosphate  solution.  The  activity  of  a 
neutral,  aqueous  solution  is  only  slightly  impaired  by 
boiling  for  several  hours,  but  in  presence  of  sodium 
chloride  solution  it  undergoes  complete  loss  of  activity 


after  4  hrs.  at  100°.  The  activity  is  also  destroyed  by 
trypsin-kinase,  pepsin,  and  papain-hydrogen  cyanide 
at  their  optimum  pK  values.  Purification  of  an 
extract  is  effected  by  adsorption  of  impurities  on 
kaolin,  subsequent  adsorption  on  aluminium  hydr¬ 
oxide,  and  elution  of  the  adsorbate.  The  hirudin  is 
then  obtained  by  precipitation  with  alcohol  and  ether. 

Heparin  (cf.  Howell,  A.,  1925,  i,  1346;  1928,  318), 
obtained  from  dog  liver,  affects  the  coagulation  of 
blood  in  almost  an  identical  manner  to  hirudin.  It  is 
purified  by  the  above  method.  The  enzymic  destruc¬ 
tion,  however,  differs  from  that  of  hirudin.  Proteolytic 
substrates  (proteoses  and  peptides)  usually  retard 
coagulation,  whilst  tr}rpsin-kinase  causes  an  acceler¬ 
ation.  H.  Burton. 

Sensitisation  of  erythrocytes  by  amboceptors 
of  specific  sera.  A.  P.  Koniicov  (Zhur.  exp.  Biol. 
Med.,  1928,  10,  357 — 366) . — Combination  of  erythro¬ 
cytes  with  amboceptors  is  optimal  at  pn  6*0 — 6*7,  and 
at  a  definite  salt  concentration ;  the  presence  of  an 
electrolyte  is  essential.  The  process  of  sensitisation 
is  interpreted  as  an  ionic  reaction  resulting  in  the 
formation  of  a  complex  containing  stroma,  ambo¬ 
ceptor,  and  salt.  Chemical  Abstracts. 

Behaviour  of  haemolytic,  complement-free 
haemolytic,  and  normal  sera  in  presence  of 
chemical  hsemolysers.  K.  C.  Sen  and  N.  N. 
Mitra  (J.  Indian  Chem.  Soc.,  1929,  6,  155 — 170). — 
Haemolysis  of  sheep’s  red  blood- corpuscles  by  saponin, 
potassium  oleate,  sodium  taurocholate,  0*002Ar- 
hydrochloric  acid,  and  0*04AT- sodium  hydroxide,  in 
presence  of  sodium  chloride  solution,  is  inhibited  by  a 
low'  concentration  of  added  haemolytic  serum.  With 
larger  concentrations  of  the  serum,  in  presence  of 
saponin  and  oleate,  the  time  of  haemolysis  is  practically 
the  same  as  with  the  serum  alone,  the  effect  of  the 
chemical  hsemolyser  being  inhibited  almost  entirely. 
Under  similar  conditions,  hydrochloric  acid  and 
taurocholate  cause  an  inhibition,  sodium  hydroxide 
an  acceleration.  Using  complement-free  serum,  the 
haemolysis  by  saponin  and  taurocholate  is  inhibited  to 
a  greater  extent  than  with  haemolytic  serum.  The 
results  previously  described  (Sen  and  Sen,  A.,  1928, 
1151)  on  the  inhibition  of  taurocholate  haemolysis 
by  normal  serum  are  confirmed.  Using  low  con¬ 
centrations  of  corpuscles  and  small  amounts  of  serum 
inhibition  also  occurs,  but  with  relatively  large 
quantities  of  serum  there  is  an  acceleration  (cf. 
Ponder,  A.,  1923,  i,  975) ;  a  similar  phenomenon  is 
observed  with  oleate.  The  acceleration  depends  also 
on  the  time  interval  after  wliich  the  serum  is  added 
to  the  corpuscle-haemolyte  mixture,  since  addition 
before  or  with  the  haemolyte  causes  inhibition.  No 
acceleration  of  saponin  haemolysis  by  normal  serum 
"was  observed  under  the  conditions  studied. 

H.  Burton. 

Haemolysis  in  sucrose  solution  and  behaviour 
of  normal  serum  in  presence  of  chemical 
hsemolytes.  A.  C.  Roy  and  K.  C.  Sen  (J.  Indian 
Chem.  Soc.,  1929,  6,  171 — 180). — The  time-dilution 
curves  for  the  haemolysis  of  sheep’s  red  blood-cor¬ 
puscles  by  taurocholate,  saponin,  and  oleate  in 
presence  of  sucrose  solution  are  normal  except  for 
high  concentrations  of  taurocholate  (cf.  this  vol., 
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589).  The  inhibiting  action  of  the  sugar  is  confirmed. 
Inhibition  or  acceleration  of  the  time  of  haemolysis  by 
tauroeholate  or  oleatc  can  be  obtained  by  addition 
of  normal  serum,  depending  on  the  time  interval 
after  which  the  serum  is  added  to  the  mixture  (ef. 
preceding  abstract).  With  low  corpuscle  concentra¬ 
tion,  an  increased  amount  of  serum  causes  an  acceler¬ 
ation.  The  results  are  analogous  to  those  obtained 
in  presence  of  sodium  chloride  solution. 

H.  Burton. 

Effect  of  jhi  on  saponin  haemolysis.  M. 
Bodansky  (J.  Biol.  Chem.,  1929,  82t  567 — 577), — 
The  effect  of  acid  on  saponin  haemolysis  observed  by 
Ponder  (A.,  1926,  751)  is  compounded  of  two  effects, 
(a)  the  formation  of  an  ionisable  compound  with  the 
saponin  which  retards  haemolysis  and  (b)  the  action 
on  the  blood  -corpuscles  themselves,  which,  as  their 
positive  charge  increases  on  the  acid  side  of  the 
isoelectric  point,  become  more  sensitive  to  saponin, 
and,  conversely,  are  more  resistant  at  alkaline 
reactions.  This  effect  of  on  the  blood-corpuscles 
themselves  is  predominant.  C.  B.  Harington. 

Electro-osmosis  as  the  principal  factor  in 
specific  haemolysis.  A.  P.  Konikov  (Zhur.  exp. 
Biol.  Med.,  1928,  10,  368— 383).— The  combination 
between  complement  and  salt  is  chemical  in  nature. 

Chemical  Abstracts. 

Relation  of  chromatin  to  haemoglobin  and 
bilirubin,  H.  H.  Riecker  {J.  Exp.  Med,,  1929,  49, 
937 — 943) . — The  iron  content  of  the  spleen  and  bone- 
marrow  (determined  histologically)  depends  on  the 
chromatin  content,  being  high  when  haemoglobin  is 
being  formed.  E.  Royland. 

Structure  and  composition  of  haemosiderin, 
S.  F.  Cook  (J.  Biol.  Cliem.,  1929,  82,  595—609).— 
Haemosiderln  granules  were  extracted  in  an  unaltered 
condition  from  spleen  pulp  by  digestion  of  the  tissue 
with  dilute  potassium  hydroxide  solution  in  the  cold . 
Treatment  of  the  granules  with  hydrochloric  acid 
removed  the  iron  as  ferric  chloride,  leaving  colourless 
stromata.  Extraction  of  the  granules  with  1% 
nitric  acid  gave  a  browm  solution  from  which,  by 
increasing  the  acid  to  20%,  there  vras  precipitated  a 
coloured  compound  containing  only  iron  (44%), 
h3rdrogen,  and  oxygen;  traces  of  ionised  iron  ivere 
left  in  the  mother-liquor.  It  appears  therefore  that 
the  granules  consist  of  a  stroma  impregnated  with  a 
colloidal  form  of  ferric  hydroxide,  this  supposition 
being  confirmed  by  the  fact  that  the  qualitative 
reactions  of  the  pigment  extracted  by  I  %  nitric  acid 
could  be  imitated  by  those  of  a  solution  of  colloidal 
ferric  hyvlroxide  prepared  artificially. 

C.  R.  Harington. 

Mature  of  the  sugar  residue  in  the  hexose- 
monophosphoric  acid  of  muscle.  J.  Prydb  and 
E.  T.  Waters  (Biochem  J.,  1929,  23,  573—582}.— 
The  hexosephosphoric  acid  of  normal  muscle  press- 
juice  from  rabbit,  goat,  and  donkey  is  a  mono- 
phosphoric  acid,  of  brucine  salt  —  20* 3Q  in 

methyl  alcohol.  The  diphesphorie  acid,  identical 
with  that  of  yeast  fermentation,  is  obtained  only 
when  the  fermentative  resynthesis  using  sodium 
fluoride  is  employed  (cf.  Embden  and  Ziminermann, 
A.,  1925,  i,  729;  1927,  749).  The  carbohydrate 


residue  of  muscle  hexosemonophosphoric  acid  consists 
of  90%  of  dextrose  and  10%  of  ketose. 

8.  S,  Zelva. 

Regularity  of  variation  of  characters  of  oils 
extracted  from  an  animal  as  a  function  of  the 
section  used.  L.  Margaillan  (Compt.  rend., 
1929, 188, 1630—1632 ;  cf.  Marcelet,  B.,  1926, 677}.— 
Oils  extracted  out  of  contact  with  air  from  the  fatty 
tissues  of  specific  sections  of  the  Delphmm  tursio, 
Fabr.,  show  a  regular  increase  in  their  iodine  value 
proceeding  from  the  head  to  the  tail.  In  order  to 
characterise  the  oil  it  is  therefore  necessary  to  define 
rigorously  the  section  of  the  tissues  extracted. 

(X  C.  N.  Vass. 

Unsaponifiable  material,  I.  Distribution  of 
unsaponifiable  matter  in  the  animal  body.  E. 
Igarashi  (Sei-I-Kwai  Med.  J.,  1928,  47,  No.  9; 
Abstr.  1 — 2). — In  the  rabbit  the  voluntary  muscle 
contains  less  cholesterol  and  more  unknown  un¬ 
saponifiable  substance  than  involuntary  muscle;  the 
unknown  unsaponifiable  substance  is  present  chiefly 
in  the  nervous  system  and  endocrine  organs.  The 
ratios  of  fatty  acid  to  cholesterol  and  to  the  unknown 
saponifiable  substance  are  constant  in  organs  of 
different  animals.  Chemical  Abstracts. 

Behaviour  of  cholesterol  in  the  animal  body. 
I,  Determination  of  cholesterol  in  tissue.  J. 
Onizawa  (J.  Biochem.  Japan,  1928,  10,  45 — 61). — 
The  finely -minced  tissue  is  mixed  with  twice  its 
volume  of  2%  sodium  hydroxide  solution;  after 
several  hours,  the  mixture  is  heated  at  100°  for  30 — 
60  min.  until  almost  complete  dissolution  is  effected. 
The  liquid  and  the  rinsings  (water,  acetone,  ether) 
of  the  vessel  are  vigorously  shaken,  the  ether  layer  is 
separated,  and  the  extraction  repeated  twice,  with 
careful  rinsing  (ether).  The  ethereal  solution  is 
washed  with  dilute  alkali,  the  ether  is  removed,  and 
the  residue  dried  on  a  water-bath  and  then  in  an  oven 
at  80°.  An.  ethereal  solution  of  the  residue  is  filtered 
through  an  asbestos  filter ;  after  removal  of  the  ether 
the  substance  is  treated  wrhile  warm  with  acetone 
and  filtered,  after  4  hrs.,  through  asbestos.  After 
evaporation  of  the  acetone,  the  substance  is  dissolved 
in  chloroform  or  ether,  and  the  solution  is  used  for 
the  determination,  the  cholesterol  (1 — 3  mg.)  being 
precipitated  with  a  1%  solution  of  digitonin  in  80% 
alcohol.  After  12  hrs.  the  mixture  is  kept  for  5 — 10 
min.  with  acetone  (80%)  at  40 — 50°,  centrifuged, 
and  the  supernatant  liquid  filtered  through  asbestos. 
The  precipitate  is  washed  twice  with  80%  acetone, 
then  transferred  to  the  filter  with  pure  acetone, 
washed  (ether,  acetone,  water),  and  dried  in  a  vacuum 
at  105°.  The  error  for  1  mg.  does  not  exceed  3%. 
For  the  determination  of  cholesteryl  esters  saponific¬ 
ation  is  effected  with  saturated  alcoholic  sodium 
hydroxide  for  6  hrs.  at  100°,  vdiereby,  however,  a  loss 
(2 — 3%)  of  the  digitonin  compound  occurs. 

Chemical  Abstracts. 

Spectrographic  analysis  of  the  ash  of  blood  and 
organs.  P.  Dutoit  and  C.  Zbinden  (Compt.  rend., 
1929. 188,  1628 — 1629). — By  means  of  the  arc  spectra 
the  following  metals  have  always  been  observed  in 
the  ash  of  blood,  lightly  calcined  to  avoid  any  loss 
of  volatile  chlorides  and  phosphorus  compounds: 
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silver,  aluminium,  calcium,  copper,  iron,  potassium, 
magnesium,  manganese,  sodium,  phosphorus,  silicon, 
titanium,  and  zinc.  In  some  samples,  cobalt, 
chromium,  germanium,  lead,  nickel,  tin,  and  strontium 
were  observed.  The  analysis  of  the  ash  of  tumours 
and  organs  showed  a  selective  adsorption  or  absence 
of  the  heavy  metals ;  thus  nickel,  cobalt,  and  lead 
accumulated  in  the  pancreas,  the  suprarenal  glands 
retained  tin,  and  zinc  predominated  in  the  liver  and 
kidney.  Copper  and  silver  appear  to  be  absent  from 
tumours.  0.  C.  N.  Vass. 

Occurrence  of  nickel  in  bones.  A.  Martini 
(Mikrochem.,  1929,  7,  235). — The  presence  of  nickel 
in  gelatin  has  been  traced  to  the  bones  used  in  its 
manufacture.  Nickel  is  apparently  a  normal  con¬ 
stituent  of  bones.  *  J,  S,  Carter, 

Colostrum  of  East  Friesian  milch  sheep,  A. 
Burr  (Landw,  Jahrb.,  1928,  68,  Suppl.  I,  176—178 ; 
Ohem.  Zenir.,  1929,  i,  163). — The  dry  matter  is  high, 
the  lactose  at  first  low,  rising  later  from  2  to  5%,  the 
chlorine  low  (0*07%),  and  ash  content  1%.  Nitro¬ 
genous  substances  immediately  after  lambing  are 
high  (17*89 — 23*12).  A.  A.  Eldridge. 

Colostrum.  A.  L.  Provan  (Welsh  J.  Agric., 
1928,  4,  141— 147) —Average  values,  for  shorthorn 
cows,  of  colostrum  from  the  second  and  third  milkings, 
12  hrs.  and  24  hrs.,  respectively,  after  calving,  and  of 
normal  milk  were:  total  solids  20*65,  16*68,  12-63; 
fat  3*31,  3*50,  3*69 ;  solids  not  fat  18*26,  13*18,  8*94 ; 
protein  13*05,  8*15,  341;  ash  0*937,  0*817,  0*708; 
CaO  0*2011,  0*1864,  0*1646;  P205  0*3390,  0*3269, 
0*2324 ;  K20  0*1902,  0*2005,  0*1952;  Cl  0*1323, 
0*1135,  0*0962%.  Samples  of  colostrum  exhibited 
considerable  individual  variations.  Analyses  of 
samples  of  colostrum  at  different  periods  after  calving 
showed  a  rapid  diminution  of  the  protein  and  chloride 
contents,  and  a  slow  diminution  of  the  lime  and 
phosphate  contents.  The  fat  content  of  colostrum 
decreased  with  increasing  age  of  the  cow.  Variations 
with  the  number  of  calvings  and  with  the  breed  of 
cows  are  recorded.  Chemical  Abstracts. 

Inorganic  constituents  of  milk.  N.  C.  Weight 
and  J.  Parish  (Science,  1929,  69,  78). — Speetro- 
graphie  examination  of  cow’s  milk  obtained  from 
various  localities  in  Great  Britain  and  the  United 
States  showed  the  presence  in  small  but  definite 
traces  of  the  following  elements  not  previously 
identified  in  milk  :  silicon,  boron,  titanium,  vanadium, 
rubidium,  lithium,  and  strontium.  One  sample  of 
dried  milk  contained  more  than  the  usual  amount  of 
copper ;  another  sample  obtained  from  cows  pasturing 
near  zinc  smelters  contained  an  abnormal  quantity  of 
zinc.  L,  S.  Theobald. 

Physiology  of  the  pancreas.  IV.  Elimination 
of  dyes  in  the  external  secretion  of  the  pancreas. 

L.  A.  Crandall,  E.  Oldberg,  and  A.  C.  Ivy  (Araer. 
J.  Physiol.,  1929,  89, 223 — 229). — Sodium  thiocyanate 
and  some  dyes  (e.<7*,  fuehsin,  fluorescein,  methylene  - 
blue,  rhodamine,  and  safranine)  after  intravenous 
injection  are  excreted  to  a  slight  extent  in  the 
pancreatic  secretion.  E.  Boylanb. 

Inorganic  composition  of  body  fluids  of  the 
Chelonia.  H.  W.  Smith  [with  H.  Silvette]  (J. 


Biol.Chem.,  1929, 82, 651 — 661). — Tho  pericardial  and 
perivisceral  fluids  of  turtles  contain  considerably  more 
hydrogen  carbonate  and  correspondingly  less  chloride 
than  the  blood-serum ;  the  potassium,  calcium,  and 
magnesium  may  also  be  reduced  in  comparison  with 
the  blood,  although  the  total  base  content  of  both 
fluids  remains  about  the  same.  A  transudate  which 
is  sometimes  to  be  found  in  the  infra-cardial  spaces 
has  the  composition  of  a  simple  ultrafiltrate  of  the 
blood-serum,  and  is  characterised  as  lymph.  The 
unequal  distribution  of  hydrogen  carbonate  between 
the  blood  and  the  tissue  fluids  is  ascribed  to  a  secretory 
activity  on  the  part  of  the  cell  membranes  determining 
the  transport  of  certain  ions.  C.  R,  Harington. 

Fat  excretion.  VI.  Excretion  by  Thiry- 
Vella  fistulas.  R.  W.  Angevine  (J.  Biol.  Chem., 
1929,  82,  559 — 565). — Figures  are  given  for  the 
composition  of  the  lipins  excreted  by  an  isolated 
loop  of  small  intestine  in  dogs.  Both  the  total 
amount  and  the  composition  of  this  lipin  fraction 
were  independent  of  the  diet  of  the  animal  as  well  as 
of  the  level  of  the  small  intestine  selected. 

C.  R.  Harington. 

Loss  of  water  and  salts  through  the  skin,  W. 
Hancock,  A.  G.  R.  Whitekouse,  and  J.  S.  Haldane 
(Proe.  Roy.  Soc.,  1929,  B,  105,  43 — 59). — Loss  of 
water  from  the  skin  in  temperate  climates  is  largely 
due  to  the  evaporation  of  water  passing  by  osmosis 
through  the  skin,  and  the  amount  of  chloride  lost  is 
small.  As  the  loss  of  water  becomes  greater  due  to 
true  sweating  the  percentage  of  chloride  in  the  water 
increases  and  true  sweat  contains  about  nine  times 
as  much  sodium  chloride  as  potassium  chloride.  The 
percentage  of  chloride  in  true  sweat  can  increase  with 
duration  and  rate  of  sweating  from  0*06  to  0*22%. 

E.  A.  Lunt. 

Nitrogen  excretion  of  fishes.  H.  Delaunay 
(Corapt.  rend.  Soc.  Biol.,  1929,  101?  371—372),— 
Teleosts  like  marine  invertebrates  excrete  nitrogen 
mainly  in  the  form  of  ammonia  but  the  elasmobranchs 
excrete  urea.  E.  Boylanb. 

Biochemical  determination  of  allantoin  in 
urine.  R.  Fosse,  A.  Brunel,  and  P,  be  Graeve 
(Compt.  rend.,  1929,  188,  1632 — 1634). — In  alkaline 
media,  the  allantoinase  and  urease  of  soya- bean 
extract  transform  allantoin  into  allantoic  acid  and 
destroy  the  urea ;  subsequent  treatment  with  hydro¬ 
chloric  acid  destroys  the  urease  and  liberates  urea, 
which  is  then  weighed  as  dixanthylearbamide,  from 
allantoic  acid.  In  order  to  eliminate  the  urea 
formed  from  uric  acid  by  the  soya-bean  extract 
(Nemec,  A.,  1921,  i,  213),  the  uric  acid  is  first  removed 
by  precipitation  with  acid  mercuric  sulphate.  Pre¬ 
liminary  determinations  of  the  allantoin  content  of 
some  animals’  urine  are  recorded.  C.  C.  N.  Vass. 

Ammonia  coefficients  of  urine.  R.  Goiffon 
(Bull.  Soc.  Chim.  biol.,  1929,  11,  531 — 542). — The 
application  of  the  constants  of  Hasselbalcli  and  others 
to  the  study  of  the  renal  regulation  of  the  acid-base 
equilibrium  is  limited,  F.  C.  Happolb. 

Origin  of  urinary  ammonia.  S.  R.  Benedict 
and  T.  P.  Nash,  jun.  (J.  Biol.  Chem.,  1929,  82,  673 — 
678). — The  work  of  Bliss  (this  vol.,  339)  and  of 
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Embden  and  others  ( ibid 346)  on  ammonia  formation 
and  utilisation  in  the  organism  is  criticised.  The 
authors*  previous  view  (A.,  1922,  i,  191)  that  urinary 
ammonia  is  formed  in  the  kidney  is  confirmed,  carb¬ 
amide  being  regarded  as  the  probable  precursor. 

C,  R,  Harington. 

Purine  bases  in  urine  of  dogs.  H,  Lbthato  (Z. 
physiol,  Chem.,  1929,  183.  98 — 102). — Dogs  fed  on  a 
diet  of  meat  and  rice  excrete  uric  acid,  hypoxanthine, 
adenine,  and  xanthine.  H.  Burton. 

Micro-determinations  of  carbon  and  nitrogen 
in  fsecal  material.  A,  Boivik  and  J.  Roche  (Bull. 
Soe.  Chinx.  biol.,  1929, 11,  543—548). — A  modification 
of  the  method  of  Nicloux  is  preferred  to  Pregl’s 
micro-method  for  the  determination  of  carbon  in 
dried  feces,  and  the  micro-Kjeldahl  to  the  micro- 
Dumas  method  for  the  determination  of  nitrogen. 

F.  C.  Happolix 

Insulin  in  acromegalic  diabetes.  H.  Ulrich 
(Arch.  lnt.  Med.,  1929,  43,  785 — 794). — A  review  of 
the  literature  demonstrates  that  the  view  is  unfounded 
that  diabetes  associated  with  acromegaly  responds  to 
treatment  by  insulin  as  well  as  does  pancreatic 
diabetes.  W.  0.  Kermack. 

The  cholesterol  of  the  blood-plasma  in  epilepsy. 

M,  Gos DEN,  J,  T.  Fox,  and  W.  R.  Brain  (Lancet, 
1929,  ii,  12 — 16) .—Epilepsy  is  accompanied  by  a 
decrease  in  the  cholesterol  of  the  blood-plasma. 

E.  Boyland. 

Influence  of  iodine  on  the  excretion  of  creatine 
in  exophthalmic  goitre,  W.  W.  Palmer,  D.  A. 
Carson,  and  L.  W.  Sloan  (J.  Clin.  Invest.,  1929,  6, 
597 — 608). — Administration  of  iodine  diminished 
ereatinuria.  Chemical  Abstracts. 

Optimal  hydrogen-ion  concentrations  in 
colloidal  gold  in  the  Lange  test.  H.  Nicol 
(J.S.CX,  1929,  48,  100t). — The  author  concludes 
that  a  slightly  alkaline  sol  is  preferable.  Dilute 
oxalic  acid  may  be  used  to  adjust  the  pu  without 
affecting  the  physical  condition  of  the  soL 

Early  detection  of  mastitis  by  examination  of 
milk.  G.  Boeder  (Fortschr.  Landw.,  1928,  3,  871 — 
873 ;  Chem.  Zentr.,  1929,  i,  163). — Mastitis  is  accom¬ 
panied  by  a  higher,  and  then  by  a  lower,  pK  than  that 
(6*3— 6-6)  of  normal  milk.  Bromothymol-blue  is 
used  as  indicator.  A.  A.  Elbridge. 

Experimental  dehydration  ;  chemical  changes 
in  the  blood  of  the  dog  contrasted  with  those 
following  obstruction  of  the  cardiac  end  of  the 
stomach.  R.  L.  Haden  and  T.  G.  Ore  (J.  Exp. 
Med.  1929,  49,  945 — 953). — In  dehydration  by 
intestinal  obstruction  and  administration  of  sucrose, 
the  blood-chlorides  and  the  urine  output  are  higher 
than  in  simple  obstruction,  whilst  the  total  protein 
and  non-protein-nitrogen  are  lower.  E,  Boyland. 

Carbohydrate  metabolism  in  parathyroid¬ 
ectomised  dogs.  C.  I,  Reed  (Amer.  J,  Physiol., 
1929,  89,  230 — 238). — The  tetany  following  para¬ 
thyroidectomy  is  relieved  by  administration  of 
dextrose,  but  during  the  tetany  the  dextrose  tolerance 
is  lower  than  normal.  E.  Boyland. 


Effect  of  insulin  on  parathyroidectomised  dogs, 
C.  I.  Reed  (Amer.  J.  Physiol.,  1929,  89,  239 — 242). 
— Parathyroidectomy  does  not  influence  the  effect 
of  insulin  on  the  blood-sugar,  but  insulin  produces 
an  increase  in  the  blood-calcium  and  decrease  in  the 
blood-phosphate.  E.  Boyland. 

Prevention  of  tetany  of  parathyroidectomised 
dogs.  III.  Ammonium  chloride.  I.  Green- 
WALD  (J.  Biol  Chem.,  1929,  82,  717— 725).— Ad¬ 
ministration  of  ammonium  chloride  relieves  tetany 
in  parathyroidectomised  dogs  with  coincident  in¬ 
creased  excretion  of  phosphorus,  sodium,  and  potass¬ 
ium.  The  relief  of  tetany  is  probably  due  to  dimin¬ 
ished  reflex  excitability  associated  with  the  condition 
of  acidosis.  C.  B.  Hartngton. 

Absorption  of  phosphorus  in  normal  and 
rachitic  children.  G.  Murdoch  (Arch.  Dis.  Child¬ 
hood,  1927,  2,  285 — 301). — Increased  serum-phos¬ 
phate  was  observed  on  administration  of  sodium 
hydrogen  phosphate  to  normal  and  rachitic  children ; 
addition  of  calcium  lactate  diminished  the  effect. 

Chemical  Abstracts. 

Suprarenal  insufficiency.  IF,  Blood-sugar 
in  suprarenalectomised  rats.  L.  C.  Wyman 
and  B.  S.  Walker  (Amer.  J.  Physiol.,  1929,  89, 
215 — 222). — -Suprarenalectomy  produced  a  marked 
fall  in  blood-sugar,  but  this  could  be  maintained  at 
a  normal  level  by  transplanted  cortical  tissue. 

E.  Boyland. 

Serum-calcium  of  cats  during  fasting.  S. 
Morgtjlis  and  A.  M.  Perley  (Amer.  J.  Physiol., 
1929,  89,  213 — 214), — The  serum-calcium  of  cats 
remained  fairly  constant  during  fasting. 

E.  Boyland. 

Calcium  and  magnesium  relationships  in  the 
animal.  W.  P.  Elmslie  and  H.  Steenbock  (J. 
Biol.  Chem.,  1929,  82,  611—632). — Administration 
of  magnesium  salts  was  without  effect  on  the  metabol¬ 
ism  of  calcium  in  rats  on  normal  diets  and  on  diets 
deficient  in  calcium ;  the  severity  of  the  rickets 
produced  in  rats  by  diets  rich  in  calcium  and  low  in 
phosphorus  was  not  increased  by  simultaneous 
administration  of  magnesium .  Therapeutic  use  of 
magnesium  therefore  appears  to  be  without  danger. 

C.  R.  Hartngton. 

Metabolism  of  sulphur,  XVI.  Diet  and  com¬ 
position  of  hair  in  the  young  white  rat.  H,  D. 
Lightbody  and  H.  B.  Lewis  (J.  Biol.  Chem.,  1929, 
82,  663 — 671). — The  previous  conclusion  (this  vol., 
843)  that  cystine  is  utilised  primarily  for  growth 
requirements  and  secondarily  for  the  formation  of 
hair  is  confirmed.  The  cystine  and  sulphur  content 
of  the  hair  of  young  rats  was  reduced  bv  deficiency 
of  cystine  in  the  diet,  no  such  reduction  being  observed 
in  cases  of  retardation  of  growth  by  dietary  deficiency 
of  other  amino-acids.  C,  R,  Harington. 

Nerve  metabolism,  V,  Phosphates.  R.  W. 
Gerard  and  J.  Wallen  (Amer.  J.  Physiol.,  1929, 
89,  108 — 120). — Rest  in  nitrogen  causes  a  break¬ 
down  of  the  acid-labile  and  acid-stable  forms  of 
combined  phosphate,  to  produce  inorganic  phosphate. 
This  is  reversed  in  oxygen.  Stimulation  in  oxygen  pro¬ 
duces  the  same  changes  as  occur  with  rest  in  nitrogen, 
but  the  change  is  not  so  great.  E.  Boyland, 
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Alleged  toxicity  of  galactose.  L.  Randoin  and 
R.  Lecoq  (Compt,  rend.  Soe.  Biol,  1929,  101,  355 — 
357). — With  a  suitable  diet  pigeons  are  able  to  utilise 
galactose  satisfactorily,  when  it  forms  the  only  sugar 
of  the  food.  E.  Boyland. 

Origin  and  destination  of  cell-fat,  J.  A  MAR 
(Compt.  rend.,  1929, 188,  1626 — 1628). — Biochemical, 
biological,  and  thermal  reactions  and  clinical  data 
are  employed  to  support  the  view  that  lipogenesis 
takes  place  in  the  cytoplasm  at  rest,  glyeogenesis 
during  muscular  activity.  C.  C.  N.  Vass. 

Behaviour  of  aminobenzoic  acid  in  the  body  of 
lower  animals.  T.  Kamei  (J.  Biochem.  Japan, 

1928,  10,  189 — 195). — In  the  frog,  o-,  m-i  and  p- 

aminobenzoic  acids  are  excreted  (20%)  unchanged. 
Neither  u  rami  nob  enzoic  nor  aminohippuric  acid  was 
found.  In  the  turtle  the  m-  and  ^-compounds 
behave  likewise,  but  of  the  cueompound  only  3% 
appears  in  the  urine.  Chemical  Abstracts. 

Basal  metabolism  of  inhabitants  of  the 

tropics.  P.  J.  T.  van  Berkhart  (Med.  Dienst. 
Volks.  Ned. -Indie,  Reprint,  1929,  69  pp.). — The 
basal  metabolism  of  Europeans  and  Malays  living  in 
the  tropics  is  lower  than  that  of  Europeans  living  in 
temperate  climates.  F.  C.  Hafpold. 

Basal  metabolism  of  inhabitants  of  the 

tropics.  C.  Eykman  (Med.  Dienst.  Volks.  Ned.- 
Indie,  Reprint,  1928,  4  pp.). — Polemical :  A  reply 
to  van  Berkhart  (preceding  abstract) . 

F.  C.  H afford. 

Hydrogen-ion  concentration  of  the  reproductive 
organs  of  the  White  Leghorn  chicken.  G.  D. 
Buckner  and  J.  H.  Martin  (Amer.  J.  Physiol., 

1929,  89,  164— 169).— The  mucosa  of  the  upper 

part  of  the  oviduct  of  an  actively  laying  chicken  has 
fit  6*3 — 6-8  and  that  of  the  uterus  and  vagina  has 
fn  5*6 — 5-9.  The  semen  of  the  vesicles  of  a  cock 
is  at  fn  7*3.  The  albumin  of  an  egg  has  pn  7*4  in 
the  uterus,  8*2  when  freshly  laid,  and  9*8  20  days 
after  laying.  "  E.  Boyland. 

Effect  of  pn  on  the  action  of  certain  poisons. 
A.  A.  Ljubdschin  (Zhur,  exp.  Biol.  Med.,  1928, 10, 
277—283).  Chemical  Abstracts. 

Phosphorus  poisoning  in  rabbits.  A.  Huruya 
(J.  Biochem.  Japan,  1928, 10,  63 — 95). — The  urinary 
nitrogen  is  increased  in  mild,  and  decreased  in  severe, 
intoxication;  the  urea  fraction  decreases,  and  the 
ammonia  fraction  increases,  with  the  degree  of 
intoxication.  Injection  of  phosphorus  causes  in¬ 
creased  excretion  of  sulphur.  Affection  of  the 
kidneys  is  accompanied  by  high  values  for  the  blood- 
non-protein-nitrogen  and  -sulphate. 

Chemical  Abstracts. 

Detection  of  lead  in  body-fluids  and  tissues. 
D*  Ganasstni  (Arch.  1st.  Biochim,  Ital.,  1929,  1, 
105—112). — Addition  to  serum  containing  lead  of  a 
little  10%  sodium  sulphite  solution  gives  an  immedi¬ 
ate  precipitate  of  lead  sulphite,  insoluble  in  excess 
of  the  reagent.  In  cases  of  chronic  lead  poisoning, 
however,  this  test  often  fails,  as  the  lead  is  fixed  in 
the  coagulum.  The  blood  is  then  repeatedly  treated, 
at  boiling  temperature,  with  a  little  nitric  acid,  and 
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the  filtered,  slightly  coloured  liquid  mixed  with  an 
equal  volume  of  saturated  sodium  sulphite  solution; 
within  12  hrs.  lead  sulphite  settles.  Urine  contain¬ 
ing  lead  sometimes  deposits  lead  sulphite  when 
treated  with  its  own  volume  of  saturated  sodium 
sulphite  solution.  If  a  negative  result  is  obtained  in 
this  way,  100  e.e.  of  the  urine  are  boiled  for  a  few 
minutes  with  5  c.c.  of  nitric  acid  and  excess  (about 
10  g.)  of  solid  sodium  sulphite  is  gradually  dissolved 
in  the  solution ;  the  appearance  of  a  white  precipitate 
after  12  hrs.  renders  probable  the  presence  of  lead. 
The  washed  precipitate  should  always  be  identified 
(1)  by  treating  it  with  a  solution  of  1  g.  of  iodine 
and  2  g.  of  x>ctassium  iodide  in  100  c.c.  of  water, 
the  iodine  converting  the  lead  sulphite  into  the 
sulphate,  with  which  potassium  iodide  gives  lead 
iodide,  or  (2)  by  warming  it  on  a  microscope  slide 
with  hydrochloric  acid  and  treating  the  dry  residue 
with  a  crystal  of  potassium  nitrite  and  a  drop  of  a 
solution,  of  4  g.  of  sodium  acetate  and  2  g.  of  copper 
acetate  in  100  c.c.  of  10%  acetic  acid  ;  black  or 
brown  cubes  of  the  compound  K2CuPb(N02)6  are 
thus  formed.  A  rapid  test  for  lead  in  urine  consists 
in  shaking  10  c.c.  of  the  urine  with  8 — 10  drops  of 
hydrochloric  acid,  about  1  g.  of  powdered  sodium 
sulphite,  and  a  little  zinc  dust ;  provided  that  neither 
bismuth  nor  mercury  has  been  administered,  the 
appearance  of  a  black  precipitate  indicates  the  pres¬ 
ence  of  lead.  Modified  conditions  are  given  for 
Mayen9on  and  Rergeret’s  electrolytic  test,  in  which 
the  lead  is  deposited  as  metal  by  means  of  a  platinum- 
zinc  or  platinum-aluminium  couple.  T.  H.  Pope, 

Detection  of  bismuth  in  t he  inflammatory 
nodules  after  intramuscular  injections.  J. 
Leboucq  (J.  Pharm.  Chira.,  1929,  [viii],  9,  524 — 
525). — Bismuth  has  been  detected  in  the  greyish 
nodules  occurring  in  the  gluteal  region  of  a  patient 
after  intramuscular  injection.  E.  H,  Sharfles. 

Bismuth  in  the  animal  body.  R,  Vaurs  (Bulk 
Soe.  Cliim.  biok,  1929,  11,  609 — 6  19). — Methods  used 
for  the  detection  of  bismuth  in  urine  are  criticised, 
A  method  is  described  in  which  the  urine  is  con¬ 
centrated  and  organic  matter  destroyed  by  treatment 
with  nitric  and  sulphuric  acids.  Calcium  sulphate  is 
removed,  the  filtrate  neutralised  with  ammonia  and 
acidified  with  hydrochloric  acid,  and  bismuth  pre¬ 
cipitated  as  the  sulphide.  To  remove  copper  the 
sulphides  are  redissolved  in  nitric  acid  and  the 
bismuth  is  precipitated  as  basic  carbonate. 

F.  C.  Hafpold. 

Standardisation  and  stabilisation  of  mydriatics 
and  myotics.  E.  E.  Swanson,  H.  E.  Thompson, 
and  C.  L.  Rose  (J.  Amer.  Pharm.  Assoc.,  1929,  18, 
446 — 450). — Atropine  sulphate,  homatropine  sulphate, 
scopolamine  hydrobromide,  hyoscyamine  sulphate, 
ephedrine  and  ^-ephedrine  and  their  sulphates  have 
been  biologically  assayed  by  the  cat's-eye  method  of 
Munch  (J.  Assoc.  Off.  Agric,  Cliem.,  1927,  10,  383). 
The  results  agree  with  those  reported  by  Munch. 
Five  tinctures  of  belladonna,  all  of  which  gave 
similar  results  by  chemical  assay,  showed  a  vari¬ 
ability  of  1*5 — 8  times  by  the  above  method.  This 
is  probably  due  to  the  presence  of  more  active 
alkaloids.  E.  H.  Sharfles. 
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Bate  of  absorption  of  cocaine  hydrochloride 
when  injected  subcutaneously  into  rabbits.  H. 
Sandquist  and  W.  Hok  (Svensk  Farm.  Tid.,  1928, 
32,  649).  Chemical  Abstracts. 

Influence  of  ergotamine  on  the  blood-sugar. 
G.  Eda  (J.  Biochcm.  Japan,  1928,  10,  101—114).— 
Experiments  on  normal  man  and  dogs  do  not  justify 
the  conclusion  that  ergotamine  has  a  hypoglycsemie 
action,  whereas  in  diabetes,  or  in  depancreatised  dogs, 
the  blood-sugar  is  diminished. 

Chemical  Abstracts. 

Creatine.  I.  Effect  of  creatine  on  blood- 
sugar.  R.  M.  Hill  and  I.  H.  Mattison.  II. 
Effect  of  creatine  on  rabbits.  W.  A.  Peabody  and 
R.  M.  Hill  (J.  Biol.  Chem.,  1929,  82,  679—685, 
687 — 692). — I.  Subcutaneous  or  oral  administration 
of  creatine  reduces  the  blood-sugar  of  fasting  dogs 
and  diminishes  the  rise  in  blood-sugar  which  would 
normally  follow  ingestion  of  dextrose.  No  toxic 
effects  of  creatine  were  observed,  and  it  was  im¬ 
possible,  by  its  use,  to  reduce  the  blood-sugar  so 
much  as  to  produce  hypoglycemic  convulsions. 

II.  Creatine  failed  to  produce  hypoglycemia  in 
rabbits,  nor  did  it  exercise  any  toxic  effect  on  the 
liver,  as  indicated  by  the  power  of  this  organ  to 
deaminate  glycine  (cl.  Blatherwick  and  others,  A., 

1928,  199).  C.  R.  Harington. 

Creatine  and  creatinine.  I.  N.  Sato  (Sei-I- 
Kwai  Med.  J.,  1928,  47,  No.  10). — Creatine,  when 
administered  to  rabbits,  is  partly  retained,  partly 
converted  into  creatinine,  and  partly  excreted  in 
the  urine.  After  oral  administration,  the  creatine 
contents  of  the  kidneys  and  liver  are  increased ;  that 
of  the  muscle  at  first  increases  and  then  decreases. 
Retention  of  creatine  or  creatinine  is  diminished 
when  intravenous  injection  is  substituted  for  oral 
administration.  Chemical  Abstracts . 

Effect  of  diguanide  and  its  derivatives  on 
sugar  metabolism.  E.  Hesse  and  G.  Taubmann 
(Arch.  exp.  Path.  Pharm.,  1929,  142,  290 — 308). — 
Certain  derivatives  of  diguanide  when  administered 
to  normal  or  hyperglycsemic  animals  cause  a  lowering 
of  the  blood-sugar  level.  These  compounds  in  their 
physiological  behaviour  resemble  “  synthalin  ”  and 
in  certain  respects  differ  from  insulin.  In  particular 
the  curative  effect  of  the  administration  of  adren¬ 
aline  or  of  dextrose  is  much  less  effective  against 
the  toxic  action  of  these  compounds  than  against 
that  of  insulin.  W.  O.  Kermack. 

Possible  decomposition  of  5-iodo-,  5-bromo-s 
5-chloro™,  and  3  :  5-dibromo-salicylic  acids  in 
the  animal  organism.  C.  Girod  (J.  Pharm.  Chim., 

1929,  [viii],  9,  513 — 520). — The  above  acids,  after 
oral  administration  to  rabbits,  are  eliminated  un¬ 
changed  in  the  urine.  They  promote  the  production 
of  glyeuronic  acid  and  are  probably  eliminated  in 
association  with  this  compound,  as  is  salicylic  acid. 
The  following  are  described  :  4-chloro-2  :  6-di-iodo- 
phenyl  acetate,  m,  p,  127*5°;  4-c/doro-2  :  6-di4odo- 
phenetole,  m.  p.  69°  ;  2  :  4 ’dichloro-G-iodophenol,  m.  p. 
63°;  2:4 ‘■dichloro-ft-iodojihenyl  acetate,  ra.  p.  65 — 
66°;  2:4 -dicMoroS-iodopkenetole,  b.  p.  290 — 294°; 
4-6ro??m-2  ;  %-di-iodophenol,  m.  p.  128° ;  4 -bromo- 


2  :  6 -di-iodophenyl  acetate,  m.  p.  135°;  4-bromo-2  :  6- 
di»iodopheneiole  m.  p.  75° ;  2  : 4 -dibromoS-iodo- 

phenol,  m.  p.  104° ;  2  :  4 -dibromo-Q-iodophenyl  acetate, 
m.  p.  106-5 — 107° ;  2  :  4- dibromoS-iodophenetole ,  m.  p. 
54°.  E.  H.  Siiarples, 

Excretion  of  picric  acid  in  the  urine  after 
different  methods  of  injection  into  animals. 
Y.  J.  Leszcynski  (Russ.  J.  Physiol,  1929,  12, 
205 — 210). — The  daily  output  of  picric  acid  through 
the  urine  following  injection  into  the  stomach  sub¬ 
cutaneously,  intravenously,  or  intraperitoneally  in 
dogs,  eats,  and  rabbits  was  determined  by  Gumbert’s 
reaction.  The  excretion  of  picric  acid  by  the  animals, 
even  when  doses  of  100 — 150  g.  were  injected,  did 
not  continue  for  so  long  a  time  as  that  recorded 
for  man.  The  duration  of  the  excretion  depended 
not  only  on  the  method  of  injection,  but  also  on  the 
animal  species.  With  dogs  the  longest  period  was 
observed  after  injection  into  the  stomach,  in  cats 
after  subcutaneous  and  intravenous  injection,  in 
rabbits  after  subcutaneous  injection.  Cats  excreted 
picric  and  picramic  acids  over  the  longest  period, 
rabbits  over  the  shortest.  Rabbits  did  not  excrete 
picramic  acid  after  intravenous  and  intraperitoneal 
injections,  5 -gram  doses  of  picric  acid  given  intra¬ 
venously  to  dogs  and  intraperitoneally  to  cats  were 
rapidly  transformed  into  picramic  acid,  whereas 
rabbits  following  intraperitoneal  injection  excreted 
a  derivative  of  picric  acid  other  than  picramic  acid. 

C.  C.  N.  Vass. 

Preparation  of  diastase.  F.  Winkler  and  F. 
Kook  (Chem.-Ztg.,  1929,  53,  457). — Green  malt  or 
the  kernels  of  sunflower  seeds  are  thoroughly  bruised 
in  a  mortar  and  treated  with  chlorinated  organic 
compounds  until  thoroughly  disintegrated.  The  mass 
is  digested  with  water  and  glycerol  or  a  dilute  “  yat- 
ren  J?  solution,  the  mixture  sterilised  and  centrifuged, 
and  the  liquor  siphoned  off  and  filtered.  The  filtrate 
is  treated  with  acetone,  the  precipitate  separated 
after  24  hrs.  by  centrifuging,  and  the  solution  evapor¬ 
ated  at  40°  under  reduced  pressure.  The  resulting 
yellowish -white  substance  has  a  higher  diastatic 
power  than  that  obtained  by  the  usual  alcohol 
method.  A.  R.  Powell. 

Lactic  acid  formation  in  muscle  extracts.  IV. 
Comparison  between  dextrose  and  glycogen  in 
respect  of  lactic  acid  formation  and  phosphoric 
ester  accumulation.  D.  Stive n  (Biochem.  J., 
1929,  23,  583 — 586). — The  accumulation  of  phos¬ 
phoric  ester  from  dextrose  is  very  small  compared 
with  that  from  glycogen  in  the  muscle  of  the  cat, 
even  when  the  rate  of  lactic  acid  formation  from  the 
former  is  greater  than  that  from  the  latter.  Both 
the  rate  and  extent  of  the  lactic  acid  formation  from 
dextrose  are  greater  than  from  glycogen ;  there  is, 
however,  a  great  variation  from  one  extract  to 
another.  This  variation  is  not  due  to  faulty  technique, 
but  to  some  factor  as  yet  uncontrolled. 

S.  S.  Zilva. 

Hydrolysis  of  d-glucosides  of  d-  and  i-methyl- 
w-liexylcarbinol  with  emulsin.  S.  Mitchell 
(J,  Biol.  Chem.,  1929,  82,  727— 1 730).— Tetra-acetyl- 
$-?nethyl’i\’hexylcarbinyl-d-glucoside,  from  aeetobromo- 
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glucose  and  methyl-7i-hexyicarbinohvith  silver  carbon¬ 
ate,  has  m.  p.  95°,  and  yields,  when  hydrolysed  with 
barium  hydroxide,  fi-TMthyl-n-hezylcarbinyl-d-glxtcos- 
ide,  The  glueosides  prepared  thus  from  the  d-  and 
tcarbinols  had  —37*8°  and  —48*8°,  respect¬ 

ively;  the  former  was  hydrolysed  by  emulsin  8*4 
times  as  rapidly  as  the  latter,  C,  R.  Harington. 

Asymmetric  hydrolysis  of  esters  by  enzymes. 
II.  Configuration  specificity  of  liver  esterase  of 
different  animals  and  its  dependence  on  con¬ 
centration  of  the  substrate.  R.  Willstatter,  R, 
Kuhn,  and  E.  Bamako  (Ber.,  1929,  62,  [B\  1538— 
1548;  cf,  A,,  1928,  755). — The  relative  activities  of 
the  different  liver  esterases  towards  methyl  butyrate 
are :  dog  18*8,  ox  18*8,  man  24*5,  sheep  49*5, 
horse  78*8,  and  rabbit  274*0.  The  substrates  used 
are  ethyl  r-,  (+)-,  and  (—  )»mandelates.  The  initial 
rates  of  hydrolysis  are  measured  at  25°.  In  the 
most  concentrated  solutions  (Q*096J£),  hydrolysis 
occurs  to  1%  or  less,  in  0*01 2i¥  solution  1—4%,  and 
in  10  times  more  dilute  solution  4 — 30%.  Reaction 
is  directly  proportional  to  the  time  and  the  change 
is  zero-molecular.  With  esterase  of  sheep,  dog, 
man,  and  rabbit  the  optimal  substrate  concentration 
of  the  (—fester  is  0*024Jf ;  with  increasing  con¬ 
centration  the  amount  of  acid  formed  decreases; 
with  ox  and  horse  esterase,  maximum  reaction  is  not 
attained  in  0*096 Jf -solution.  Except  in  the  case  of 
sheep-liver  esterase,  maximal  action  towards  the 
(+ Tester  is  not  developed  in  0 *095 Jf -solution.  Only 
in  the  case  of  sheep -liver  esterase  is  it  possible  to 
calculate  the  dissociation  constants  of  the  esterase- 
(•—Tester  and  esterase- ( -f  Tester  from  the  maximal 
rates  of  reaction ;  the  values  agree  nearly  with  those 
observed  for  pigs  (loc.  ciL ).  The  optical  activities 
of  the  mandelic  acids  obtained  by  partial  hydrolysis 
of  ethyl  r-mandelate  arc  determined  for  the  various 
esterases  with  differing  periods  and  substrate  con¬ 
centrations;  the  most  striking  observation  is  the 
dependence  of  the  sign  of  rotation  of  the  acid  on  the 
substrate  concentration  with  the  esterases  of  man 
and  rabbit.  H.  Wren. 

Disappearance  of  histamine  from  autolysing 
lung  tissue.  C.  H.  Rest  (J.  Physiol,  1929,  67, 
256 — 263) . — Lung  tissue  in  the  presence  of  toluene 
is  able  to  destroy  both  naturally  occurring  and  added 
histamine.  This  property*  is  lost  on  heating  at  90° 
for  4  min.  E.  Boyland. 

Proteolytic  enzymes  in  green  malt.  C.  K. 
Mill  and  KL.  Linderstrcm-Lang  (Compt,  rend. 
Trav,  Lab.  Carlsberg,  1929,  17,  No.  IQ).— There  are 
at  least  two  proteolytic  enzymes  in  an  extract  of 
green  malt.  The  first,  which  is  a  protease,  acts  on 
gelatin,  edestin,  and  egg -albumin  peptone,  and  has  in 
the  decomposition  of  edestin  at  40°  an  optimum 
Pn  of  4*3,  measured  at  18°.  The  second  enzyme  is  a 
peptidase  which  decomposes  leueylglyeine,  and  at 
40°  has  its  optimum  action  at  pn  7*6— 1 7*9,  measured 
at  18°.  The  peptidase  is  inhibited  by  phosphates 
and  decomposes  readily  when  the  malt  extract  is 
kept  at  its  natural  reaction  (pa  5*9)  at  the  ordinary 
temperature.  C.  Ranker. 

Action  of  trypsin  on  caseinogen.  H.  W.  Wahl- 
teich  (J.  Biol.  Chem.,  1929,  82,  737—749).— The 


digestion  of  caseinogen  by  trypsin  has  been  studied 
at  three  different  temperatures  with  varying  con¬ 
centrations  of  enzyme.  Under  all  conditions,  the 
appearance  of  the  maximum  proteose-nitrogen  (i.e., 
nitrogen  precipitable  with  zinc  sulphate)  coincided 
with  disappearance  of  the  original  substrate,  and 
with  an  increase  in  the  amino-nitrogen  to  about  10% 
of  the  total.  The  time  taken  to  convert  10—12% 
of  the  total  nitrogen  into  amino-nitrogen  gives  a  useful 
measure  of  tryptic  activity.  Between  20°  and  40° 
the  rate  of  tryptic  action  is  approximately  doubled 
for  10°  rise  in  temperature.-  0.  R.  Harington. 

Influence  of  chemical  reagents,  especially  of 
metallic  salts,  on  the  tyrosinase  reaction.  S. 
Takaoka  (Keio  J.  Bled.,  1928,  8,  165— 190).— Zinc 
chloride  accelerates  the  tyrosinase  reaction.  Salts 
which  shift  the  pu  value  to  the  acidic  side  generally 
inhibit  the  reaction.  Salts  which  shift  the  pu  value 
to  the  alkaline  side  generally  accelerate  the  second 
reaction  (formation  of  black  substance).  In  dilute 
solution,  oxidising  and  reducing  agents  accelerate  the 
first  reaction  (red  coloration)  and  have  an  inhibiting 
effect,  respectively.  Inhibition  is  observed  with 
alcohols  and  diamines.  The  first  reaction  is  acceler¬ 
ated  by  pilocarpine  and  inhibited  by  brucine ;  the 
second  is  accelerated  by  morphine  hydrochloride, 
quinine  hydrochloride,  or  strychnine  nitrate. 

Chemical  Abstracts. 

Enzymic  inactivation  of  co-zymase.  H.  von 
Euler,  K.  BIyrback,  and  E.  Brtjnius  (Z.  physiol. 
Chem.,  1929,  183.  60 — 68). — The  inactivation  of 
co-zymase  by  castor-bean  lipase  (cf.  Buchner  and 
Klatte,  A.,  1908,  i,  380)  is  not  dependent  on  the 
enzyme,  since  inactivation  also  occurs  with  the 
enzyme-free  preparation.  Similarly,  inactivation  by 
pancreas  is  not  due  to  pancreatic  lipase.  Inactiv¬ 
ation  is  also  brought  about  by  dry  liver  powder 
(obtained  by  washing  liver  with  acetone  and  alcohol) 
at  pR  about  8  but  not  at  pn  4 — 5.  Similar  dry 
preparations  from  the  stomach,  intestine,  and  pan¬ 
creas  exert  an  analogous  influence.  The  inactiv¬ 
ation  appears  to  be  related  to  the  fission  of  phosphate 
from  the  co-zymase  preparation.  The  results  of 
Raymond  (A.,  1928,  1402)  on  the  extraction  of 
co-zymase  from  yeast  with  water  and  toluene  w’ere 
not  confirmed.  H.  Burton. 

Alcoholic  fermentation  of  amino-acids.  E. 
Parisi  [with  B.  Bernard!  and  F.  be  Meichsner] 
(Annali  Chim.  Appl.,  1929,  IS,  234—239;  cf.  B., 
1926, 169). — As  the  amount  of  amino-acids  in  molasses 
(beet)  distillery  slop  is  only  slightly  lower  than  that 
originally  present  in  the  molasses,  these  compounds 
cannot  be  utilised  to  any  great  extent  by  the  yeast 
during  fermentation.  This  conclusion  is  confirmed 
by  Ehrlich  (A.,  1907,  ii,  383).  Experiments  on  the 
fermentation  of  sugar  in  solutions  containing  nitrogen 
as  glycine,  alanine,  valine,  leucine,  isolemine,  a-  or 
p-phenylalanine,  glutamic  acid,  tryptophan,  or  aspar¬ 
agine  show  that,  in  the  transformation  of  15 — 16  g, 
of  sugar  into  alcohol,  at  most  0*02  g.  of  amino- 
nitrogen  is  consumed  by  the  yeast.  T.  H.  Pope. 

Nitrogen  content  of  growing  cultures  of 
My  coderma  and  of  Sacchuromyces  cerevisice . 
L.  BL  Christensen  (Plant  Physiol,  1928,  3,  61— 
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69), — The  apparent  nitrogen  content  of  cultures  on 
molasses  depends  on  the  pR,  time,  and  method  of 
analysis.  The  true  amount  of  nitrogen  fixed  is 
probably  greater  than  that  indicated. 

Chemical  Abstracts. 

Metabolism  of  Aspergillus  oryzce.  III.  H. 
Tamiya  (Acta  Phytochim.,  1929,  4,  227 — 295 ;  cf. 
A.,  1928,  1063). — An  apparatus  is  described  by  means 
of  which  the  respiration  of  fungi  in  gaseous  systems 
of  known  composition  can  be  measured.  Maximum 
growth  and  respiration  of  A,  oryzce  on  Pfeifer’s 
medium  at  pn  5*5  was  obtained  in  a  mixture  of  17% 
of  nitrogen  and  83%  of  oxygen,  the  oxidation 
quotient  being  0*5 — 1*0.  Removal  of  sugar  from 
the  medium  caused  an  inhibition  of  growth,  a  decrease 
in  the  intensity  of  respiration,  and  a  still  larger 
decrease  in  fermentation,  whilst  the  oxidation  quotient 
rose  to  1*3 — 2*0.  Addition  of  more  than  7*5  X  10“3 
mol.  of  potassium  cyanide  to  the  medium  resulted 
in  diminished  growth  and  inhibition  of  respiration 
and  fermentation  in  15%  of  nitrogen  and  85%  of 
oxygen,  whilst  the  oxidation  quotient  reached  an 
abnormally  high  value.  Under  anaerobic  conditions 
in  the  presence  of  potassium  cyanide  the  mould 
showed  no  change  in  weight,  but  whilst  the  ferment¬ 
ation  was  diminished  a  stronger  resistance  against  this 
inhibition  was  observed  than  under  similar  but  aerobic 
conditions.  The  presence  of  carbon  monoxide  always 
caused  an  inhibition  of  growth  under  aerobic  con¬ 
ditions,  whereas  the  intensities  of  the  respiration  and 
fermentation  processes  were  not  inhibited.  Under 
anaerobic  conditions  carbon  monoxide  neither  activ¬ 
ated  nor  inhibited  fermentation.  The  synthetic 
quotient,  which  is  measured  by  the  ratio  of  the 
increase  in  weight  of  the  mould  (in  g.)  to  the  sugar 
used  (in  mg.),  was  in  normal  cultures  0*4 — TO ;  on 
removal  of  sugar  or  addition  of  carbon  monoxide  it 
was  decreased. 

Cytochrome  was  always  observed  in  aerobic 
cultures,  whereas  in  anaerobic  cultures  it  was  absent 
or  only  faintly  detectable,  the  rate  of  its  disappear¬ 
ance  being  retarded  in  the  presence  of  potassium 
cyanide.  C.  C.  N.  Vass. 

Dehydrase  and  glutathione  in  moulds.  H. 
Tamiya  (Acta  Phytochim.,  1929,  4,  297—311),— 
Aspergillus  oryzce  grown  on  Pfeffer’s  medium  con¬ 
taining  0-025%  of  methylene-blue  caused  a  decolor- 
isation  at  the  commencement,  but  with  the  onset 
of  autolvsis  the  colour  returned.  Individual  examin¬ 
ation  at  plt  7*6  of  the  dried  mould,  an  extract  of  the 
mould  obtained  after  boiling  for  1  hr.,  a  mould 
which  had  been  washed  with  water  for  24  hrs.,  and 
the  medium  freed  from  the  mould  showed  that  the 
reduction  was  not  due  to  the  mould  alone.  The 
strongest  reduction  was  obtained  when  the  dried 
mould  and  the  medium  were  used  together.  Whilst 
the  extract  showed  no  reduction  and  the  washed 
mould  a  diminished  reduction,  together  these  gave 
an  increased  reduction.  Anaerobiosis  caused  a  de¬ 
crease  in  the  reducing  power  of  the  mould  which, 
however,  fell  less  rapidly  with  age,  whereas  that 
of  the  culture  medium  varied  with  age,  increasing 
to  a  maximum  on  the  eighth  day.  The  glutathione 
content  of  the  dried  mould  determined  by  the  method 


of  Timnicliffe  (A.,  1925,  i,  752)  was  found  to  be 
0*2 — 0*5%.  Aerobic  cultures  showed  a  maximum 
glutathione  content  after  4  days,  which  gradually 
decreased,  and  no  positive  sodium  nitroprusside 
reaction  was  obtained  at  the  end  of  5  months. 
Anaerobic  cultures  contained  approximately  one  half 
of  the  glutathione  content  of  aerobic  cultures,  but  its 
rate  of  disappearance  was  much  slower,  glutathione 
being  detectable  at  the  end  of  5  months.  The  gluta¬ 
thione  content  of  the  medium  increased  up  to  the 
eleventh  day  in  aerobic  cultures,  when  it  reached  the 
recorded  glutathione  content  of  blood  (0*01 — 0*02%), 
whilst  under  anaerobic  conditions,  although  the 
amount  of  glutathione  formed  was  smaller,  it  re¬ 
mained  unchanged  for  a  longer  period. 

C.  C.  N.  Vass. 

Influence  of  carbon  monoxide  on  the  meta¬ 
bolism  of  moulds.  H.  Tamiya  (Acta  Phyto¬ 
chim.,  1929,  4,  313 — 326). — The  growth  and  intensity 
of  respiration  of  Aspergillus  oryzce  have  been  observed 
in  vanning  concentrations  of  oxygen,  nitrogen,  and 
carbon  monoxide.  During  short  periods  of  growth, 
e.g.,  4  days,  carbon  monoxide  does  not  inhibit  respir¬ 
ation,  but  causes  slight  destruction  of  the  living 
cells.  C.  C.  N.  Vass, 

Biochemical  synthesis  of  fumaric  from 
pyruvic  acid.  A.  Gotts CHALK  (Z.  physiol.  Chem., 
1929,  182,  311 —3 1 2 ) . — Contrary  to  the  results 
previously  described  (A.,  1926,  545 ;  1928,  804),  and 
in  agreement  with  Ehrlich  and  Bender’s  observations 
(A.,  1928,  95,  804),  the  author  has  been  unable  to 
obtain  fumaric  acid  during  the  growth  of  Rhizopus 
nigricans  on  a  pyruvic  acid-mineral  salt  or  a  laevulose- 
mineral  salt  medium.  H.  Burton. 

Fungicidal  action  of  sulphur.  III.  Toxicity 
of  hydrogen  sulphide  and  the  interaction  of 
sulphur  with  fungi.  R.  W.  Marsh  (J.  Pomology, 
1929,  7,  237 — 250). — Experiments  are  described 
showing  the  high  toxicity  of  hydrogen  sulphide  to 
germinating  spores  of  several  species  of  fungi.  The 
addition  of  powdered  sulphur  to  spores  of  Monilia 
fructigena  inhibits  germination,  whereas  Boiryiis 
cinerea  is  unaffected  -by  this  treatment.  The  same 
effect  can  be  obtained  when  sulphur  is  placed  on  a 
flowering  plant  bearing  these  spores.  These  experi¬ 
ments  are  thought  to  indicate  that  sulphur  is  toxic 
to  these  fungi  only  by  virtue  of  the  hydrogen  sulphide 
produced  and  that  a  fungus  sensitive  to  sulphur  is 
one  which  can  reduce  sulphur.  E.  A.  Lunt. 

Type  III  pneumococci.  A.  Stull  (J.  Biol. 
Chem.,  1929,  82,  641 — 650). — The  specific  soluble 
carbohydrate  of  Heidelberger  and  Goebel  (A.,  1927, 
77,  1114)  could  be  isolated  from  an  unbuffered  culture 
medium  after  18  hrs.’  growth  of  type  III  pneumococci. 
The  organisms  were  separated,  dried,  and  extracted 
successively  with  a  variety  of  solvents.  The  whole 
of  the  specific  soluble  carbohydrate  (the  only  specific 
precipitating  material  found)  was  contained  in  the 
distilled -water  extract  of  the  fat-free  material. 

C.  R.  Harington. 

Effect  of  tin  on  tubercle  bacillus.  N.  Dos 
Santos  (Compt.  rend.  Soc.  Biol.,  1929,  101,  383— 
3S4). — Stannous  chloride  in  concentrations  of  1  to 
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5000  does  not  affect  the  growth  of  the  tubercle 
bacillus.  E.  Boyland. 

Colorimetric  and  biological  determination  of 
the  adrenaline  content  of  the  suprarenals  of 
rabbits.  M.  Watanabe  and  H.  Sato  (Tolioku  J. 
Exp.  Med.,  1928,  11,  433 — 448). — With  the  cortical 
suprarenal  substance  of  rabbits,  the  method  of  Folin, 
Cannon,  and  Denis  gave  a  positive  reaction,  whilst 
the  biological  methods  did  not.  For  the  total  gland, 
this  method  gave  higher  values  than  did  the  biological 
or  Suto  and  Inouye’s  method. 

Chemical  Abstracts. 

Determination  of  adrenaline  in  the  suprarenal 
extract  from  oxen,  pigs,  cats,  dogs,  and  rabbits. 
T.  Sugawara  {Tolioku  J.  Exp.  Med.,  1928, 11,  410 — 
432). — Biological  and  colorimetrio  methods  were 
compared.  The  values  obtained  were,  apparently, 
not  related  to  the,  method  of  extraction.  Adrenaline 
diffuses  from  the  medulla  to  the  cortex  after  extirp¬ 
ation  of  the  gland,  particularly  on  manipulation  of 
the  capsule.  Chemical  Abstracts. 

Adrenaline  and  hyperglycemia.  G.  S.  Eabie 
(Amor.  J.  Physiol.,  1929,  89,  46—49). — The  increased 
Hood-sugar  in  adrenaline  hyperglycemia  is  derived 
from  the  liver,  not  from  the  muscles. 

E.  Boyland. 

Hormone  content  of  the  urine  of  the  pregnant 
female.  M.  M.  Maino  (Arch.  1st.  Biochim.  Ital., 
1929,  1,  95—104) . — Allen  and  Doisy’s  biological  test 
shows  that  the  ovarian  hormone  appears  in  the 
urine  in  amounts  sufficient  to  cause  oestrus  in  castrated 
experimental,  animals  only  at  about  the  middle  of 
the  fourth  month  of  pregnancy.  During  the  first 
months  of  pregnancy  the  urine  contains  a  hormone 
acting  mainly  on  the  ovary,  in  which  it  determines 
the  appearance  of  mature  follicles,  haemorrhage,  and 
atresie  corpora  lutea.  This  hormone  is  undoubtedly 
different  from  the  ovarian  hormone  and  as  it  does 
not  occur  in  appreciable  proportions  during  non- 
pregnancy,  its  presence  serves  for  the  early  diagnosis 
of  pregnancy.  T.  H.  Pope. 

Dextrose-insulin  equilibrium.  J.  P.  Bouc- 
kaeet,  P.  Delayer,  and  R.  Krekels  (Compt.  rend. 
Soc.  Biol,  1929,  1 01,  511 — 512). — The  amount  of 
dextrose  necessary  to  maintain  the  blood -sugar  after 
insulin  administration  is  relatively  much  less  for 
large  doses  of  insulin.  E,  Boyland. 

Action  of  insulin  on  the  carbamide  of  the 
blood.  A.  C.  Marie  (Compt.  rend.  Soc.  Biol.,  1929, 
101,  445 — 447). — Insulin  reduces  the  high  carbamide 
concentration  produced  by  administration  of  adren¬ 
aline.  E.  Boyland. 

Modification  of  insulin  action  in  medulli- 
adrenal -inactivated  cats  by  post-pituitary 
extracts.  E.  M.  K.  Geiling,  S.  W.  Britton,  and 
H.  O.  Calvery  (J.  Pharm.  Exp.  Ther.,  1929,  36, 
235 — 241). — Simultaneous  injection  of  pituitary  ex¬ 
tract  and  insulin  prevents,  diminishes,  or  retards  the 
hypoglycemia  and  convulsions  produced  when 
insulin  is  administered  in  adequate  doses  to  normal 
and  medulliadrenal-inactivated  unanesthetised  cats. 
Meduliiadrenal- inactivated  animals  are  the  more 
sensitive  to  insulin  and  require  larger  doses  of  pituit¬ 


ary  extract  than*  normal  animals  to  protect  them 
equally  against  the  insulin.  Pituitary  extract  ad¬ 
ministered  during  insulin  hypoglycemia  may  abolish 
severe  convulsions  and  muscular  weakness  without 
an  appreciable  rise  in  blood-sugar.  Post-pituitary 
liquid  and  adrenaline  produce  hyperglycemia  in  cats 
when  the  adrenal  medulla  was  evacuated  and  the 
hepatic  nerves  were  severed.  This  effect  was  much 
less  than  with  normal  animals,  F.  C.  Happold. 

Action  of  extract  of  pituitary  on  the  blood- 
sugar  after  pancreatectomy,  0,  G.  Imrie  (J. 
Physiol.,  1929,  67,  264 — 269). — The  injection  of 
pituitrin  up  to  44  hrs.  after  administration  of  insulin 
to  a  depanereatised  dog  causes  a  rise  in  blood-sugar. 
If  the  pituitrin  is  given  70  hrs.  after  the  insulin  this 
rise  does  not  occur.  The  extra  sugar  is  derived  from 
liver,  not  from  muscle-glycogen,  E.  Boyland. 

Standardisation  of  thyroid  preparations.  J.  R. 
Morch  (J.  Physiol.,  1929,  67,  221— 241).— The  value 
of  thyroid  preparations  is  determined  by  their  effect 
on  the  carbon  dioxide  production  of  white  mice  under 
special  conditions.  It  is  claimed  that  the  results  are 
significant  to  within  33%.  E.  Boyland. 

Occurrence  of  vitamin-A  in  blood  and  blood- 
serum  of  domestic  animals,  cow's  milk,  milk 
products,  and  foodstuffs.  B.  Rosio  (2.  physiol. 
Chem.,  1929,  182,  289— 304).— The  vitamin- A  colour 
reaction  (antimony  chloride)  has  been  applied  to  the 
blood-serum  from  the  horse,  cow,  sheep,  and  goat. 
Quantitative  measurements  (obtained  by  matching 
the  colour  produced  in  a  Lovibond  tintometer)  show 
that  with  increase  in  the  age  of  the  horse  and  cow 
the  vitamin  content  decreases.  Pregnant  cows  and 
mares  show  generally  an  increased  value  ;  this 
appears  to  depend  somewhat  on  age.  For  cows  the 
mean  vitamin  content  is  about  three  times  as  high 
as  for  horses.  The  vitamin  content  of  cow’s  blood 
is  one  half  that  of  the  serum.  The  vitamin- A  con¬ 
tent  of  cow’s  milk  increases  with  increase  in  the 
amount  of  fat  present ;  a  similar  relationship  is 
found  for  butter.  Swedish  turnip  (rutabaga),  white 
mangold,  and  soya  meal  give  colour  reactions,  whilst 
turnip  does  not.  H.  Burton. 

Vitamin- B  from  brewer’s  yeast.  A.  Seidell 
(J.  Biol.  Chem.,  1929,  82,  633 — 640). — On  treat¬ 
ment  of  an  aqueous  solution  of  the  antineuritie  con¬ 
centrate  previously  described  (A.,  1926,  644)  with 
benzoyl  chloride  and  sodium  carbonate,  followed  by 
extraction  with  chloroform,  much  of  the  nitrogenous 
material  passed  into  the  chloroform,  whilst  most  of 
the  physiological  activity  remained  in  the  aqueous 
solution.  The  latter  was  poured  into  4  vols.  of 
acetone,  yielding  a  precipitate  of  salts  together  with 
90%  of  the  active  principle ;  in  this  form,  GT5  mg. 
of  nitrogen  represents  the  daily  protective  dose  for  a 
pigeon.  C.  R.  Harington. 

Antineuritie  and  water-soluble  B  vitamins  in 
beef  and  pork.  R.  Hoagland  (J.  Agric.  Res., 
1929,  38,  431 — 446). — Dried  lean  pork,  fresh  and 
smoked  hams,  and  dried  lean  beef  have  been  tested 
on  pigeons  with  respect  to  their  contents  in  anti- 
neuritic  and  water-soluble  B  vitamins.  The  results 
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indicate  that  dried  lean  pork  is  a  good  source  of  the 
antineuritic  vitamin.  E.  A.  Lunt, 

Physiology  of  vitamins.  VII.  Haemoglobin? 
solids  p  sugary  and  chloride  changes  in  the  blood 
of  vitamm-B»deficient  dogs.  C.  J.  Sttjcky  and 
W.  B.  Rose  (Amer.  J.  Physiol.,  1929,  89,  1 — 17). — 
The  blood -sugar  of  vitamin-lhdeficlent  dogs  remained 
normal,  whilst  the  blood-chloride  fell  sometimes  to  a 
marked  extent ;  anhydrsemia  developed  accompanied 
by  an  increase  in  the  haemoglobin  content  of  the 
blood.  Starvation  occurs  on  account  of  inefficient 
utilisation  of  food  and  reduced  water  consumption. 

E.  Boyland. 

Vitamin  action  and  surface  activity.  II. 
Antiscorbutic  action  of  plant  juices  and  their 
surface  activity.  N.  E.  Schepilevskaja  (Bio- 
chem.  Z.,  1929,  208,  334 — 351). — The  antiscorbutic 
action  of  a  number  of  plant  juices  (of  turnip,  beet, 
radish,  carrot,  cabbage,  etc.)  is  shown  to  run  approxi¬ 
mately  parallel  with  their  surface  activities. 

P.  W.  Clutterbuck. 

Effect  of  drying  and  of  sulphur  dioxide  on 
antiscorbutic  property  of  fruits.  A.  F.  Morgan 
and  A,  Field  (J.  Biol.  Chem.,  1929,  82,  579 — 586). — 
Sun-drying  or  dehydration  of  untreated  peaches 
caused  destruction  of  their  antiscorbutic  properties ; 
the  latter  were,  however,  not  affected  by  drying  if 
the  fruit  were  first  treated  with  sulphur  dioxide. 

C.  R,  Harington. 

Vitamin-D  and  faecal  reaction.  A.  L.  Bacha- 
rach  and  H.  Jephcott  (J.  Biol,  Chem.,  1929,  82, 
751 — 758). — A  reply  to  the  criticisms  of  Shohl  and 
Bing  (A.,  1928,  1288)  and  Oser  (this  vol.,  210)  of  the 
authors’  method  (A.,  1928,  332)  for  the  determination 
of  vitamin-D.  C.  R.  Harington. 

Spe  ctrogr  apliic  examination  of  lipins.  V, 
Brustier  and  L.  Btjgnard  (Compt.  rend.  Soc.  Biol., 
1929,  101,  420 — 421). — The  total  lipins  extracted 
from  a  rabbit  apparently  contained  ergosterol. 

E.  Boyland, 

Composition  of  bone.  VI.  Effect  of  massive 
doses  of  irradiated  ergosterol,  B.  Kramer, 
M.  J.  Shear,  and  M.  R.  McKenzie  (J.  Biol.  Chem., 
1929, 82, 555—557 ;  cf.  A.,  1928, 1271).— No  deviation 
from  the  normal  was  observed  in  the  residual  Ca  :  P 
ratio  of  the  Bones  of  growing  rats  as  the  result  of 
administration  of  massive  doses  of  irradiated 
ergosterol.  C.  R.  Harington, 

Antirachitic  action  of  certain  cholesterolic 
lipins  of  the  snail  {Helix  pomatia).  G.  Mouri- 
quand  and  A.  Lehlier  (Compt.  rend.,  1929,  188, 
1701 — 1702). — An  irradiated  mixture  of  cholesterol 
and  lipins  derived  from  Helix  pomatia  possesses 
powerful  antirachitic  properties.  C.  W.  Shoppe e. 

Vegetable  assimilation  and  respiration.  XX. 
Photosynthesis  in  green  plants.  G.  E.  Briggs 
(Proc.  Roy.  Soc.,  1929,  B,  105,  1 — 35). — Experi¬ 
ments  have  been  carried  out  on  the  determination 
of  photosynthetic  efficiency  in  the  following  portions 
of  the  visible  spectrum  :  4300 — 5100,  5100 — 5600, 
5700 — 6400  A.,  the  efficiency  for  comparative  pur¬ 
poses  being  defined  as  the  volume  of  carbon  dioxide 
reduced  per  unit  of  energy  absorbed.  For  the  plants 


tested,  Phaseolus  vulgaris,  Sambucus  nigra,  yellow 
and  green  elm,  the  efficiency  decreased  with  decreas¬ 
ing  wave-length.  Comparison  is  made  of  these  with 
existing  data  and  theoretical  considerations  are 
advanced  showing  that,  contrary  to  Warburg  and 
Negelein’s  conclusions,  the  number  of  quanta  required 
for  the  reduction  by  the  plant  of  a  molecule  of  carbon 
dioxide  increases  discontinuously  with  increasing 
wave-length.  E.  A.  Lent. 

Permeability  of  plant  cells  in  relation  to  the 
action  of  mercury  on  seeds.  A.  Niethammer 
(Z.  physikal.  Chem.,  1929,  142,  309— 319).— The 
occurrence  of  mercury  in  plants  grown  from  seed 
which  has  been  in  contact  with  various  organic  mer¬ 
cury  compounds  has  been  investigated.  In  general 
inappreciable  quantities  of  mercury  appear  in  the 
plant.  H.  F.  Gillbe. 

Protochlorophyll.  W.  H.  Eyster  (Science, 

1928,  68,  569—570). — The  work  of  Liro  (Ann.  Acad. 
Scient.  Fennicse,  1909,  1)  and  others  indicates  that 
protochlorophyll  is  not  a  decomposition  product,  but 
is  a  pigment  which  develops  independently  of  light 
and  changes  to  chlorophyll  on  insolation,  probably 
in  the  presence  only  of  a  specific  enzyme. 

L.  S.  Theobald. 

[Detection  of  germinable  seeds  by]  determin¬ 
ation  of  acetaldehyde  [content]  by  Griebel's 
micro-method.  A.  Niethammer  (Mikrochem., 

1929,  7,  227 — 230). — The  acetaldehyde  content  is 

determined  approximately,  preferably  after  a  pre¬ 
liminary  swelling  in  water,  by  GriebeFs  method  (A., 
1928,  82).  Non- germinable  seeds  contain  little  or 
no  acetaldehyde.  J.  S.  Carter. 

Translocation  of  potassium  in  tomato  plants 
and  its  relation  to  their  carbohydrate  and  nitro¬ 
gen  distribution.  G.  Janssen  and  R.  P.  Bartholo¬ 
mew  (J.  Agric.  Res.,  1929,  38,  447 — 465). — Tomato 
plants  grown  on  a  nutrient  solution  with  low  potass¬ 
ium  content  show  an  increase  in  the  percentage  of 
dry  matter,  and  high  total  and  soluble  nitrogen  con¬ 
tents.  There  appears  to  be  an  optimum  potassium 
concentration  conducive  to  the  normal  assimilation 
of  carbohydrate  compounds.  E.  A.  Lunt. 

Determination  of  inorganic  nitrogen  in  plant 
extracts.  A.  C.  Sessions  and  J.  W.  Shive  (Plant 
Physiol,,  1928,  3,  499 — 511). — The  aqueous  extract 
is  deproteinised  with  10%  acetic  acid  and  con¬ 
centrated  to  500  c.c. ;  ammonia  is  determined  in 
50  c.c.  by  Folin’s  aspiration  method  after  addition 
of  saturated  sodium  carbonate  solution  (50  c.c.) 
and  sodium  chloride  (5  g.).  Sodium  hydroxide  (to 
0T25N)  and  Devarda’s  alloy  are  added,  and  the 
ammonia  is  determined  by  aspiration. 

Chemical  Abstracts. 

[Moisture  in]  wheat  grown  under  constant 
conditions.  If  II.  H,  L.  van  de  Sande-Bak- 
huyzen  (Plant  Physiol.,  192S,  3,  1 — 30).— Moisture 
determinations  suggest  that  the  imbibition  capacity 
of  the  plasma-colloids,  which  is  maintained  by  the 
growth  hormones  as  long  as  a  vegetative  point  is 
present,  decreases,  by  the  act  of  fertilisation,  as 
soon  as  the  growing  point  is  virtually  lost  to  the 
vegetative  plant.  Chemical  Abstracts. 
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Influence  of  the  malting  process  on  the  fat  of 
barley.  K,  Taufel  and  M.  Rtjsoh  (Biochem.  Z., 
1929,  209,  65 — 61). — The  fat  of  barley  is  composed 
chiefly  of  glycerides  of  palmitic,  stearic,  oleic,  lino- 
Ieic,  and  linolenic  acids.  During  the  process  of  ger¬ 
mination  of  the  grain  there  is  a  loss  of  almost  11%  of 
dry  material,  about  12%  of  this  loss  being  in  the  fat. 
It  is  chiefly  the  oleic  acid  which  disappears  from  the 
fat.  There  is  probably  also  some  conversion  of  the 
oleic  acid  into  stearic  acid.  Special  biological  signifi¬ 
cance  is  attached  to  the  fact  that  there  is  formation 
and  accumulation  of  unsaponifiable  matter  in  the  fat 
during  the  process  of  germination. 

W.  McCartney. 

Cytological  study  of  water-soluble  and  fat- 
soluble  constituents  of  Citrus .  3.  Dufrenoy  (J. 
Agrie,  Res.,  1929,  38,  411 — 429). — The  natural 
colouring  process  of  the  Citrus  fruit  is  concomitant 
with  starch  transference  from  the  eldoroplasts  in  the 
cells  of  the  three  upper  layers  in  the  peel.  The  fat 
bodies  then  develop  in  the  ehloroplasts  and  the 
orange  pigment  that  gives  the  fruit  its  colour  dis¬ 
solves  in  the  fat  bodies.  The  same  process  can  be 
effected  artificially  by  treatment  with  ethylene. 
Excitation  of  the  epidermal  cells  of  the  fruit  by 
light  freezing  results  in  permanent  injury  of  the  cell 
and  hence  of  the  fruit.  E.  A.  Lent. 

Catalase  and  oxidase  of  the  tomato  as 
influenced  by  the  soil  reaction.  E.  S.  Haber 
(Iowa  State  Coll.  J.  Sci.,  1928,  3,  29 — 39). — The 
catalase  was  lowest  with  soil  of  6-6—7 ;  soil 
reaction  had  no  effect  on  oxidase.  Catalase  was 
highest  in  green  mature  fruits,  and  oxidase  in  ripe 
fruits.  Chemical  Abstracts. 

Composition  of  pineapple  plants.  F.  G,  Krauss 
(Ernahr.  Pflanze,  1928,  24,  398— 400;  Chem.  Zentr., 
1929,  i,  662),— Results  of  analyses  of  the  pineapple 
plant  at  various  stages  of  growth  are  recorded.  The 
ash  is  high  in  potassium  and  silica. 

A.  A.  Eldrtdge. 

Phytolacca .  G.  E.  Jenkins  (J.  Amer.  Pharm. 
Assoc.,  1929,  18,  573 — 57 6) . — Alcoholic  extract  of 
air-dried  poke  root  (Phytolacca  Americana,  Linn6) 
(moisture  content  about  9*0% ;  ash  9*4%)  contains 
a  small  amount  of  an  essential  oil,  0-21%  of  potassium 
nitrate,  and  0*16%  of  a  gum  which  gives  character¬ 
istic  tests  for  alkaloids.  C.  C.  N.  Vass. 

Constituents  of  Cmsalpinia  Bonducella  nut 
(Plena).  I.  Bonducella  nut  oil.  S.  N.  Godbole, 
IX  R.  Paranjfe,  and  J.  G.  Shrikhanbe  (J.  Indian 
Chem.  Soc.}  1929,  6,  295— 302).— Extraction  of  the 
dried  kernels  with  light  petroleum  yields  20%  of  a 
pale-yellow  oil,  df>  0*9215,  1*4750,  saponification 

value  199*5 — 200*5,  iodine  value  (Winkler)  127, 
Hehner  value  93.  The  oil-free  kernels  on  further 
extraction  with  alcohol  give  saponin  and  a  bitter 
glueoside,  containing  almost  all  the  sulphur  in  the 
mi :  when  extraction  is  carried  out  with  2%  hydro¬ 
chloric  acid,  a  substance  (chars  without  melting  at 
295°)  is  obtained.  Hydrogenation  of  the  oil  is 
possible  with  a  nickel-pumice  catalyst  at  180° ; 
poisoning  of  the  catalyst  occurs  frequently  as  with 
mustard  oils.  As  saturation  of  the  oil  proceeds  the 
values  of  n  decrease  in  almost  a  linear  function. 


The  percentage  composition  of  the  acids  isolated  from 
the  oil  is  linoleic  (61*4),  oleic  (21*6),  palmitic  (10), 
and  stearic  (5*79).  Sitosterol  is  present  in  the 
unsaponifiable  matter  (1*5%  of  original  oil).  The 
oil  has  an  inhibiting  action  on  castor-seed  lipase. 

H,  Burton. 

Lobelme-like  substance  isolated  from  the  roots 
of  Lobelia  sessilifolia,  L.  S.  Kubota,  S.  Naka- 
SHIMA,  and  R.  Ito  (Chinese  J.  Physiol.,  1929,  3, 
278 — 286). — A  crystalline  hydrochloride,  m.  p.  180 — * 
190°,  possessing  alkaloidal  properties,  has  been 
isolated.  Like  that  of  lobeline,  with  which  it  may 
be  identical,  it  acts  as  a  respiratory  stimulant. 

C.  C.  N.  Vass. 

I-Asparagine  in  the  fresh  flowers  of  Vlex 
euvopams,  L.  M.  Bridel  (J.  Pharm.  Ohim.,  1929, 
[viii],  9,  112 — 113). — See  this  voL  477. 

fsoSakuranetin  from  the  flowers  of  Pseudaegle 
trifoliata,  S.  Hattori  (Acta  Phytoehim.,  1929,  4, 
219 — 226). — When,  the  dried  flowers  of  P*  irifoliata , 
Maldno,  are  extracted  with  50%  alcohol,  concentrated, 
and  then  boiled  with  3%  hydrochloric  acid  for  30  min., 
a  dark  brown  substance  separates  on  keeping.  Purific¬ 
ation  from  alcohol  affords  wsalmranetin,  m.  p. 
194—195°  (Shinodo  and  Sato,  this  voL,  189),  which 
gives  a  purplish-red  colour  with  alcoholic  ferric  chlor¬ 
ide,  The  following  derivatives  have  been  prepared : 
methyl  ether,  m.  p.  117—118°  (loc.  ciL) ;  ethyl  ether, 
m.  p.  115°,  by  the  action  of  diazoethane ;  acetyl 
derivative,  m.  p.  114—115° ;  benzoyl  derivative,  m.  p. 
143°.  Fusion  with  potassium  hydroxide  gives  phloro- 
glucinol  and  anisic  acid.  C.  C.  N.  Vass. 

Proteins  of  the  ginkgo,  M.  Furuichi  (Bull. 
Tottori  Higher  Agric.  Seh.,  1928,  1,  105 — 132). — 
Ginkgo  contains  starch  69*6,  protein  12,  fat  3%; 
the  ash  of  the  seed  contains  K>0  40*6,  Ha20  8*4, 
CaO  4*8,  Fe203+Al203  3*7,  P205  21*6,  S03  8*3,  Si02 
4*9%.  Of  the  total  nitrogen,  60%  is  present  as  a 
globulin,  ginkgoin.  The  point  of  maximum  surface 
tension  observed  when  hydrochloric  acid  is  added 
to  an  alkaline  solution  of  the  globulin,  albumin, 
protamine,  or  glutelin  corresponds  approximately 
with  that  of  maximum  turbidity. 

Chemical  Abstracts, 

Proteins  of  the  soya  bean.  T.  Tadokoro  and 
K.  Toshimura  (Hokkaido  J.  Agric.,  1928,  20,  355 — 
362). — The  ash  and  phosphorus  contents  decrease, 
and  the  nitrogen  content  increases,  in  the  order 
legumelin,  glycinin,  glutelin.  The  free  amide-nitrogen 
decreases  in  the  order  glycinin,  glutelin,  legumelin. 
The  melanin-nitrogen  is  highest  in  glycinin,  the 
histidine-nitrogen  in  legumelin,  and  the  lysine- 
nitrogen  in  glutelin.  Glycinin  is  the  most  highly 
condensed  protein  present.  Chemical  Abstracts. 

Special  constituents  of  the  soya  bean.  S. 
Muramatsu  (Mem.  Pub.  Morioka  Agric.  Coll.,  1928, 
1—15). — The  following  compounds  were  isolated  : 
a  hydroxy-acid,  C5(JH50O20,  m.  p.  240°;  lecithin  (from 
the  oil  from  skin  and  cotyledons,  0*64% ;  from  the 
residue  after  extraction  writh  ethyl  alcohol,  skin 
0*07%,  cotyledons  0*78%);  a  sterol,  and  an  alcohol, 
C24H3308i  in.  p.  235°.  Chemical  Abstracts. 

Phyto-pharmacology  of  leucines  and  cystines. 
D.  I.  Macht  (J.  Pharm.  Exp.  Ther.,  1929,  36,  243 — 
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250),— The  effects  of  leucine  and  cystine  on  the 
growth  of  Lupinus  albus  seedlings  in  nutrient  solu¬ 
tions  have  been  studied.  The  /-acids  were  pharma¬ 
cologically  more  active  than  the  d- acids  in  their 
action  on  growth.  Combination  of  the  stereoisomer- 
ides  of  both  acids  produced  an  effect  on  growth  which 
could  not  be  explained  as  a  mean  effect  of  the  two 
components,  F.  C.  Hapfolb, 

Occurrence  of  chlorates  in  a  tomato  soil,  0. 
Owen  (J.  Pomology,  1929,  7,  270 — 275). — A  case  of 
disease  similar  in  symptoms  to  the  mosaic  disease  of 
the  tomato  was  shown  to  be  due  to  the  presence  of  a 
toxic  amount  of  chlorates  in  the  soil.  E.  A.  Ltjnt. 

Pigments  of  red  algee.  R .  Lemberg  (Natur- 
wiss.,  1929, 17, 541). — -The  pepsin  method  of  obtaining 
the  pigment  in  a  protein-free  state  is  unsuitable 
because  the  chromoprotein  from  red  algaa  is  less 
readily  broken  down  than  in  the  case  of  haemoglobin. 
The  pigment  is  best  obtained  by  brief  treatment  with 
hot  concentrated  hydrochloric  acid  followed  by 
extraction  of  the  diluted  solution  by  means  of  chloro¬ 
form,  air  being  excluded  throughout  the  operations. 
Oxidation  results  in  the  formation  of  phycocyan  from 
phycoerythrin  pigments.  The  phycocyan  pigment 
has  been  isolated  in  crystalline  form  from  “  Nori,"  a 
Japanese  delicacy,  but  the  phycoerythrin  pigment 
has  not  yet  been  obtained  pure.  It  is  proposed  to 
call  the  new  pigments  phycobilins.  They  are  ampho¬ 
teric,  relatively  strongly  acidic,  and  easily  esterified. 
With  hydrogen  chloride  in  chloroform,  salts  are 
formed  which  are  readily  hydrolysed  by  water.  The 

f>hvcobilins  and  their  esters  resemble  the  magnesium - 
ree  derivatives  of  chlorophyll  in  forming  complex 
zinc  and  copper  salts,  soluble  in  organic  solvents  and 
characterised  by  intense  fluorescence,  Phycocyano- 
bilin  resembles  bilieyanin  in  spectroscopic  properties. 
The  ease  with  which  it  is  oxidised  indicates  the 
presence  of  a  hydroxypyrrole  ring.  Phyeoeyanobilin 
crystallises  from  chloroform-benzene,  in  an  atmo¬ 
sphere  of  carbon  dioxide,  as  dark  blue  prisms  reflecting 
red  light.  Provisionally,  the  formula 
given ;  methoxyl  determinations  on  the  methyl  ester 
indicate  the  presence  of  two  carboxyl  groups.  The 
pigments  represent  about  2%  of  the  chromoprotein. 

R.  A.  Morton. 

Dispersoid  analysis  by  means  of  a  diffusion 
apparatus.  A.  Nistler  (Kolloidehem.  Beih.,  1929, 
28,  296— 313).— The  determination  of  particle  size  in 
a  sol  by  means  of  diffusion  analysis  is  recommended 
for  biochemical  purposes,  A  new  diffusion  apparatus 
for  this  purpose  is  described  in  detail  and  some  results 
are  given  for  a  number  of  dyes.  E,  S.  Hedges. 

Micro-determination  of  protein,  K.  Samson 
(Biochem.  Z.,  1929,  208,  262 — 273). — The  centrifuge 
method  for  the  determination  of  protein  (precipitation 
in  a  graduated  centrifuge  tube  and  determination  in 
terms  of  the  volume  of  protein  after  centrifuging)  is 
examined  theoretically  and  a  number  of  examples 
arc  given  using  different  precipitating  agents,  times 
of  centrifuging,  etc.,  and  the  method  is  applied  to  the 
separate  determination  of  albumin  and  globulin  frac¬ 
tions  of  cerebrospinal  fluid.  ]?.  W.  Clutterbuck. 

Van  Slyke’s  method  [for  the  determination  of 
amino-acids],  L.  Rosenthalkr. — See  this  vol.,  713. 


Oxidation  of  dixanthhydrylcarb amide  by  di¬ 
chromate  ;  determination  of  carbamide.  F,  W. 
Allen  and  J.  M,  Luck  (J.  Biol.  Chem.,  1929, 82,  693 — 
701).— Luck's  method  (A.,  1928,  1229)  for  the  deter¬ 
mination  of  carbamide  is  modified  by  oxidising  the 
xanthhydrvl  compound  with  excess  of  potassium 
dichromate,  the  excess  of  oxidising  agent  being 
determined  iodometrically.  The  method  is  applic¬ 
able  to  urine,  blood,  and  tissues,  in  the  last  case 
after  clarification  of  the  protein-free  filtrate  with 
copper  sulphate  and  barium  hydroxide. 

C.  R.  Harington. 

Determination  of  nitrates  and  nitrogen  [in 
organic  material].  E.  M.  Emmert  (Science,  1928, 
68,  457— 458).— Nitrogen  present  as  nitrate  is  deter¬ 
mined  by  treating  1  g.  of  plant  or  animal  tissue  or 
10  g.  of  soil  with  25  c.o.  of  cold,  75%  sulphuric  acid 
and  gradually  distilling  into  50  c.c.  of  chlorine  dioxide 
solution  kept  yellow  by  bubbling  through  it  a  stream 
of  this  gas.  The  distillate  is  then  boiled  until  colour¬ 
less,  neutralised,  evaporated  to  dryness,  and  the 
nitrate  determined  by  means  of  phenoldisiilphonic 
acid.  The  remaining  nitrogen  in  the  sample  is  deter¬ 
mined  by  the  addition  of  5  g.  of  potassium  or  sodium 
chlorate,  distillation,  and  treatment  as  above.  The 
final  residue  Is  neutralised  with  sodium  hydroxide 
and  the  inorganic  constituents  are  determined.  The 
precautions  necessary  to  avoid  harmful  explosions 
in  the  above  method  are  detailed. 

L.  S.  Theobald. 

Van  Slyke’s  method  for  determination  of 
chlorides.  A.  J.  Eisenmann  (J.  Biol.  Chem.,  1929, 
82,  411  — 4 1 4 ) . — Contrary  to  the  statement  of  Wilson 
and  Ball  (A.,  1928,  1269),  Van  Slyke’s  method  for  the 
determination  of  chlorides  in  its  original  form  (A., 
1924,  ii,  271)  gives  accurate  results. 

C.  R.  Haringtox, 

Determination  of  chlorine  ions  in  organic 
fluids.  R.  Oalatroni  and  E.  Tschopp  (Biochem. 
Z,,  1929,  208,  274 — 278). — The  hot  deproteinised 
fluid  is  treated  with  excess  of  standard  silver  nitrate 
and,  after  separating  the  insoluble  chloride  by  centri¬ 
fuging,  the  excess  of  silver  in  the  supernatant  fluid  is 
determined  by  treating  an  aliquot  part  with  an 
aqueous  solution  of  hydrogen  sulphide  in  presence 
of  gelatin  as  protective  colloid.  The  silver  sulphide 
formed  is  a  very  stable  colloid  and  may  be  determined 
coloriznotrically.  The  results  agree  fairly  closely  with 
those  obtained  on  the  same  solution  by  Van  Slyke  s 
method,  the  variations  being  from  ±0*5  to  1*5%. 

P.  W.  Clutterbuck. 

Determination  of  chlorine  in  organs  and  foods. 
M.  Birner  (Z.  ges.  exp.  Med.,  1928,  61,  700—706 ; 
Chem.  Zentr.,  1928,  ii,  2582— 2583).— The  organic 
material  is  covered  in  a  tall,  narrow  nickel  crucible 
with  2 — 3  times  the  quantity  of  sodium  hydroxide, 
and  the  mass  is  heated  on  the  water-bath,  the  tem¬ 
perature  being  raised  to  120°  after  addition  of  a 
small  amount  of  potassium  nitrate,  and  finally  to  a 
temperature  not  above  450°.  After  cooling,  the  mass 
is  dissolved  in  water,  filtered,  and  the  chlorine  deter¬ 
mined  by  Volhard’s  method.  Nitrite  is  removed  by 
boiling  after  addition  of  silver  nitrate,  the  last  traces 
being  oxidised  with  a  few  drops  of  permanganate 
solution.  A.  A.  Eldridge. 
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Ultra-violet  bands  of  the  hydrogen  molecule, 
A.  Schaafsma  and  G.  H.  Dieke  (Z.  Physik,  1929, 
55,  164 — 186). — The  hydrogen  spectrum  has  been 
investigated  over  the  *  region  1250—1700  A.,  and 
almost  all  lines  have  been  arranged  in  the  I?— A 
band  system.  Oscillation  levels  up  to  t&— 12  have 
been  found  for  the  A  state  and  up  to  n=  9  for  the 
B  state.  By  applying  combination  conditions  the 
terms  have  been  isolated  and  the  constants  calculated. 
No  lines  belonging  to  other  band  systems  lie  in  this 
region.  J.  W.  Smith. 

Some  peculiar  hydrogen  bands.  C.  J.  Erase  - 
meld  (Physical  Rev.,  1929,  [ii],  33,  925—931). — 
Photographs  of  the  secondary  spectrum  of  hydrogen 
as  excited  by  an  electrodeless  ring  discharge  were 
taken  at  pressures  from  0*08  to  0*001  mm.  A  number 
of  lines  were  found  to  be  more  intense  at  low  than  at 
high  pressures,  and  were  arranged  into  bands  assumed 
to  be  0 — >0, 1 — ^0,  0 — >1,  and  1 — ->1  bands.  The 
values  of  the  moments  of  inertia  are  /0'=3*8x  10-40, 
V-5-5X  MHO  Jo"=2xl0^0,  and  2X"= 2*3xl0~40. 
The  corresponding  values  of  the  nuclear  separations 
are  r0'=2-14x  10-®,  ^'=2*57x10-*  r0"=  1-55x10-*, 
and  7*2"= 1*66 X 10"8  cm.  The  emitter  of  these  bands 
is  thought  to  be  either  H2+  or  doubly  excited  hydrogen. 

N.  M.  Bligh. 

Intensity  problem  in  the  Stark  effect  in 
hydrogen.  H.  Mare  and  R.  Wierl  (Z.  Physik, 
1929,  55,  156—183). — The  intensity  distribution  in 
the  Stark  effect  components  of  the  Ha  and  H#  lines  of 
hydrogen  is  different  in  collision  excitation  from  that 
in  resonance  excitation  with  a  field  direction  per¬ 
pendicular  to  the  direction  of  the  positive  rays.  An 
analogy  is  drawn  with  the  polarisation  of  light  emitted 
by  a  moving  hydrogen  atom.  The  p- intensity  (the 
electrical  vector  of  the  light  parallel  to  the  electric 
field  and  perpendicular  to  the  velocity  direction)  is 
greater  for  collision  excitation  than  for  resonant 
excitation.  J.  W.  Smith. 

Asymmetry  in  the  radiation  from  the  hydrogen 
atom  in  the  electric  field.  J.  Stark  (Nature,  1929, 
124, 125—126,  and  Naturwiss,,  1929, 17,  568—569).— 
Observations  on  the  hydrogen  lines  Ha,  Hv,  and 

for  the  case  of  emission  along  the  axis  of  a  super¬ 
posed  electric  field  have  revealed  differences  in  the 
intensities  for  the  two  sides  of  the  plane  perpendicular 
to  the  axis.  The  asymmetry  of  radiation  of  the 
hydrogen  atom  in  the  electric  field  is  incompatible 
with  the  Bohr-Epstein-Kramers  theory,  with  the 
Heisenberg-Schrodinger  theory,  and  with  Sommer- 
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feld’s  theorem  on  the  S3*mmetry  of  the  hydrogen 
atom.  A.  A.  Eldridge. 

Second  order  Stark  effect  in  the  B aimer  series 
of  hydrogen.  II.  H.  R.  von  Trattbenberg  and 
R.  Gebaxjer  (Z.  Physik,  1929,  56,  254—258 ;  cf.  this 
vol.,  734). — The  shifts  of  the  higher  components  of 
Hy  towards  the  red  end  of  the  spectrum  observed 
experimentally  agree  with  the  values  now  calculated 
from  Schrodinger’s  theory,  but  not  with  Epstein's 
calculations  from  the  old  quantum  theory. 

J.  W.  Smith. 

Continuous  spectrum  of  the  hydrogen  atom. 
D.  Chalonge  and  N.  T.  Ze  (Compt.  rend.,  1929,  189, 
243 — 245). — The  capacity  of  the  discharge  in  the 
experiments  of  Chalonge  and  Lambrey  (this  vol.,  616) 
has  been  varied,  and  the  form  of  the  resulting  intensity- 
wave-length  curves  indicates  that  the  new  spectra 
obtained  are  probably  due  to  the  superposition  of 
the  molecular  and  continuous  atomic  spectra  of 
hydrogen.  The  latter  accompanies  (and  its  maximum 
intensity  is  produced  before  the  limit  of)  the  Balmer 
series,  and  a  progressive  enlargement  of  the  lines  of 
the  latter,  due  to  the  Stark  effect,  is  produced  by  a 
displacement  of  the  maximum  towards  the  higher 
wave-lengths.  J.  Grant. 

Hydrogen  atom-mays,  I.  Technical  produc¬ 
tion  of  hydrogen  atom-rays  and  the  action  of 
hydrogen  atoms  on  the  Schumann  plate,  II. 
Reflexion  of  hydrogen  atoms  at  crystals  and 
passage  of  the  atoms  through  thin  foils.  H. 
Kerschbatjm  (Ann.  Physik,  1929,  [v],  2,  201 — 212, 
213 — 220). — I.  The  technique  has  been  improved  by 
the  use  of  celluloid  divisions  in  the  tube  for  generating 
the  hydrogen  atom  stream,  and  the  use  of  Schumann 
plates  for  detection  of  the  rays. 

II.  Reflexion  experiments  on  thermally  generated 
streams  of  hydrogen  atoms  impinging  in  two  different 
angular  regions  (45 — 50°  and  5—10°)  on  mica, 
gypsum,  and  celluloid  show  that  the  angle  of  incidence 
is  equal  to  the  angle  of  reflexion,  with  respect  to  the 
normal  to  the  crystal.  When  the  stream  passed 
through  very  thin  celluloid  and  mica  foil  no  selective 
scattering  could  be  observed.  The  passage  of 
hydrogen  atoms  through  neon  has  been  studied  in  a 
preliminary  way.  R.  A.  Morton. 

Detection  of  atomic  scattering  by  measure¬ 
ment  of  the  ionisation  produced  by  a  single 
Jl-particle.  G.  Hoffmann  and  H.  Pose  (Z.  Physik, 
1929,  56,  405 — 415). — A  new  method  of  detecting 
atomic  scattering  is  described  in  which  the  ionisation 
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produced  by  each  H- particle  can  be  measured  by 
means  of  a  Duanten  electrometer,  which  must  be 
used  in  conjunction  with  a  special  type  of  ionisation 
chamber.  The  method  is  illustrated  by  measurements 
for  //-particles  produced  by  the  bombardment  of 
aluminium  with  ex-particles  from  polonium. 

J.  W.  Smith. 

Properties  of  the  He2  rotation  terms.  W.  E. 
Curtis  and  A.  Harvey  (Nature,  1929,  124,  12). — 
Certain  regularities  exhibited  by  the  rotation  term 
differences  of  the  various  electronic  states  render 
possible  the  prediction  (within  a  few  cmr1)  of  most  of 
the  rotation  terms  at  present  missing ;  conversely, 
the  interpretation  of  new  bands  is  facilitated.  Thus, 
two  new  branches  of  JP-  and  Q- form  (Dieke,  Imanishi, 
and  Takamine,  this  vol.,  732)  are  recognised  as 
Q-  and  P- branches  of  the  6X  level  of  ortho-He2. 

A.  A.  Eldridoe. 

Fine  structure  in  the  helium  band  lines. 
G.  S.  Monk  and  R.  S.  Mulliken  (Nature,  1929,  124, 
91). — Fine  structure  has  been  observed  in  the  lines  of  a 
number  of  ortho -He2  bands  having  23-  as  their  lower 
electronic  state,  but  the  232 — 33r:  band  at  4650  A. 
shows  no  evidence  of  fine  structure.  The  bands  at 
6400,  5733,  and  4546  A.  show  qualitatively  the  same 
fine  structure  for  all  band  lines  which  end  on  any 
given  rotational  level ;  other  bands  show  a  similar 
relation.  An  interpretation  of  the  23tz  fine  structures 
is  offered.  A.  A.  Eldridge.  . 

Analysis  of  the  fine  structure  of  Ba  line  of 
helium.  H.  R.  Wei  (Astrophys.  J.,  1928,  68,  246 — 
256). — By  using  gratings  of  high  resolving  power  and 
large  dispersion  in  the  high  orders,  the  D3  line  of 
helium  has  been  resolved  into  a  triplet,  a  result  which 
has  been  confirmed  with  an  echelon  spectrograph. 
The  ratio  of  intensity  is  4-5  :  3  :  1  and  the  separation 
ratio  10*3  : 1.  L.  S.  Theobald. 

Regularities  in  the  band  spectrum  of  helium. 
Vibration  quanta  of  He2  and  He,,*.  W.  Weizel 
and  E.  Pestel  (Z.  Physik,  1929,  56,  197 — 214). — 
The  fine  structures  of  twelve  bands  in  the  spectrum 
of  helium  have  been  determined.  Deductions  are 
drawn  concerning  the  vibration  quanta  and  their 
dependence  on  the  electron  terms.  J.  W.  Smith. 

Isotope  effect  in  the  spectrum  of  neon.  H. 
Nagaoka  and  T.  Mishima  (Proc,  Imp.  Acad.  Tokyo, 
1929,  5,  200 — 202). — In  order  to  study  the  effect  of 
the  two  isotopes  of  neon  and  to  compare  results  with 
Bohr’s  theory  on  the  change  of  Rydberg  constant, 
the  interference  fringes  of  neon,  cooled  in  liquid  air 
to  obtain  sharpness,  were  observed,  and  the  lines 
measured  and  classified.  The  spectrum  differed  from 
the  ordinary  close  doublets,  and  deviations  from  the 
calculated  wave-length  values  were  attributed  to  the 
isotope  effect,  and  were  in  good  agreement  with 
calculated  values  of  the  shift  to  shorter  wave-length 
based  on  the  change  of  Rydberg  constant. 

N.  M.  Rligh, 

High-pressure  carbon  bands  and  the  Swan 
system.  R.  C.  Johnson  and  R.  K.  Asundi  (Proc. 
Roy.  Soc.,  1929,  A,  124,  668 — 688). — Photographs 
of  the  high-pressure  carbon  bands  have  been  obtained 
in  the  first  order  of  a  21-foot  grating,  using  large 
discharge  tubes  filled  with  carbon  monoxide  at  a 


pressure  of  20 — 40  mm.  and  having  at  least  one  of  the 
electrodes  made  of  carbon.  With  tubes  having  a  life 
of  4 — 6  hrs.  the  high-pressure  bands  were  emitted 
strongly,  and  found  to  bear  an  exceptionally  close 
resemblance  in  their  fine  structure  to  the  Swan  bands 
as  developed  under  low-temperature  conditions. 
Impurities  such  as  hydrogen,  carbon  dioxide,  and 
water  vapour  inhibit  formation  of  the  bands.  The 
Swan  system  and  the  high-pressure  carbon  system 
are  shown  to  have  a  common  final  state,  hence  the 
emitter  responsible  for  both  systems  is  a  C2  molecule. 
The  inhibiting  effect  of  hydrogen  on  the  high-pressure 
system  is  definitely  against  a  hydrocarbon  emitter 
(cf.  Johnson,  A.,  1927,  395).  Four  new  high-pressure 
bands  have  been  found  in  the  near  ultra-violet  and 
two  more  in  the  near  infra-red  which,  with  the  six 
known  bands,  form  a  single  n"  progression  (n'==0). 
The  bands  consist  of  P  and  E  branches  only  and  the 
electronic  transition  involved  is  ZPnn — >~3P*P.  A 
detailed  examination  of  the  structure  of  the  R 
branches  shows  several  anomalies  and  perturbations 
of  an  unusual  type.  The  methods  used  by  Hund  and 
by  Mulliken  for  the  elucidation  of  the  structure  of 
diatomic  molecules  (cf.  A.,  1928,  105,  1166)  arc 
discussed,  and  Mulliken’s  application  to  the  C3 
molecule  is  extended  to  cover  the  initial  state  of  the 
high-pressure  system.  This  is  believed  to  be  a  normal 
3 1  level  and  different  in  this  respect  from  the  two 
lower  3P  levels,  which  are  believed  to  be  inverted. 

L.  L.  Bircumshaw. 

Spectrum  of  carbon.  D.  S.  Jog  (Indian  J. 
Physics,  1929,  3,  451 — 461). — The  wave-lengths  of 
the  carbon  spectrum  as  given  by  a  number  of  investig¬ 
ators  being  somewhat  discordant,  and  a  number  of 
lines  being  unaccounted  for,  a  re-examination  was 
undertaken  and  the  results  are  fully  tabulated  and 
discussed.  The  results  of  a  search  for  inner  trans¬ 
itions  in  the  spectrum  of  C  i  of  tho  type  (2LlLt)M  — 
L12L2M1)  are  also  given.  N.  M.  Bligh. 

Molecular  binding  and  low  5S  terms  of 
and  carbon.  L.  A.  Turner  (Proc.  Nat.  Acad.  Sci., 
1929,  15,  526 — 528). — Herzberg’s  analysis  (cf.  A., 
1928,  808,  1165)  of  the  negative  bands  of  nitrogen 
suggests  that  the  dissociation  of  the  excited  molecular 
ion  produces  a  normal  atom  and  a  normal  atomic  ion, 
whereas  the  dissociation  of  the  normal  molecular  ion 
produces  an  atom  and  an  ion,  one  of  which  is  excited. 
The  energy  difference  is  2*4  volts.  Fowler’s  tables 
(cf.  A.,  1927,  489)  show  two  lines  for  the  excited  state 
of  nitrogen  corresponding  with  3P2  and  3P1  levels  and 
2*4  volts,  indicating  that  the  N+  ion  rather  than  the 
nitrogen  atom  is  excited.  The  correct  fixation  of  the 
5$  terms  of  nitrogen  and  carbon  is  discussed. 

N.  M.  Bligh. 

Ultra-violet  band  spectrum  of  nitrogen.  R.  T. 
Birge  and  J.  J.  Hopfield  (Astrophys.  J.,  1928,  68, 
257—278;  ef.  A.,  1928,  1294).— A  more  detailed 
examination  of  previous  spectrograms  together  with 
recent  spectrograms  shows  that  the  ultra-violet 
emission  spectrum  of  nitrogen  consists  of  a  clearly- 
defined  system  of  more  than  60  bands,  degraded 
towards  the  red.  The  weighted  average  wave¬ 
lengths  of  these  bands  are  tabulated,  together  with 
the  vibrational  quantum  analysis  of  the  system.  The 
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absorption  spectrum  of  nitrogen  also  contains  this 
system.  Numerous  additional  emission  and  absorp¬ 
tion  bands  are  reported,  and  three  new  systems 
presumably  are  represented  among  the  emission 
bands.  Four  new  electronic  levels  in  the  neutral 
nitrogen  molecule  are  thus  evaluated,  although  one 
of  these  may  be  doubtful,  since  the  corresponding 
system  occurs  only  with  commercial,  partly-purified 
nitrogen  and  not  with  chemically  pure  nitrogen.  The 
two  most  probable  values  of  the  heat  of  dissociation 
of  nitrogen  calculated  from  the  vibrational  constants 
of  the  several  electronic  levels  are  11*9  and  9*5  volts, 
respectively.  L.  S.  Theobald. 

Spectrum  of  ionised  nitrogen  (N II).  L.  J. 
Freeman  (Proc.  Roy.  Soc.,  1929,  A,  124,  654—667).— 
The  second  group  of  terms  based  on  the  2pr  terms  of 
N rri  (cf .  Fowler  and  Freeman,  A.,  1927,  489)  has  now 
been  investigated.  Nine  quintuplet  multiplets  have 
been  observed,  resulting  in  the  identification  of  all  the 
3s' ,  3 p\  and  3d'  terms.  The  deepest  term,  2p'5&,  has 
not  been  found.  The  term  separations  of  0  in  are 
all  about  2*3  times  as  great  as  those  for  N  ii.  The 
differences  in  the  energy  levels  when  the  series  electron 
occupies  various  orbits  is  not  much  affected  by  the 
disposition  of  the  inner  electrons,  since  the  two 
systems  of  N  ii  ■quintuplets  and  triplets  run  nearly 
parallel,  both  in  relative  magnitudes  and  relative 
separations.  Six  new  triplet  combinations  have  been 
found,  resulting  in  the  identification  of  two  new  terms. 
For  corresponding  terms  of  the  N II  triplets  and 
N  hi  quadruplets,  the  separations  are  very  similar 
in  the  two  systems.  About  75  N  ii  lines  are  newly 
classified.  L.  L.  Rircumshaw. 

Simultaneous  ionisation  and  dissociation  of 
oxygen  and  intensities  of  the  ultra-violet  Oa+ 
bands.  E.  0.  G.  Stueckelberg  (Physical  Rev., 
1929,  [ii],  34,  65 — 67). — The  formation  of  O*  from  the 
neutral  molecule  by  a  single  impact  of  about  20  volts 
(cf.  Hogness,  A.,  1926,  768;  Smyth,  this  vol.,  113) 
is  explained  from  potential  energy  curves  of  the 
molecule  and  ion.  The  intensities  of  the  ultra-violet 
02+  bands  were  calculated  from  the  same  curves  and 
found  to  be  in  good  agreement  with  experiment. 

N.  M.  Bligh. 

Spectra  of  phosphorus  and  arsenic  in  the 
extreme  ultra-violet.  Multiplets  of  As  XV  and 
As  v.  P.  Qtteney  (Compt.  rend.,  1929,  189,  158 — 
159). — The  principal  lines  of  As  v  and  As  rv  have  been 
obtained  by  extrapolation,  according  to  Millikan  and 
Bowen’s  laws  of  regular  and  irregular  doublets,  from 
the  homologous  lines  of  Zn  ii,  Ga  ill,  and  Ge  iv,  and 
of  Zn  i,  Ga  ii,  and  Ge  in,  respectively.  The  results 
were  confirmed  experimentally.  J.  Grant. 

Second  spark  spectrum  of  sulphur,  S  m. 
S.  B.  Ingram  (Physical  Rev.,  1929,  [ii],  33,  907 — 913 ; 
cf.  Gilles,  this  vol.,  225). — With  experimental  data 
previously  obtained  (cf.  A.,  1928,  1068)  the  spectrum 
of  S  m  is  analysed.  Most  of  the  triplet  terms  pre¬ 
dicted  by  the  Rund  theory  are  found  and  the  strongest 
in  the  visible  and  extreme  ultra-violet  are  classified. 
The  ground  term  3s23p^P0  gives  the  ionisation 
potential  as  34*9  ±0*4  volts.  Complete  term  tables 
and  a  list  of  classified  lines  are  given.  The  term 
3s-3p.4s3jP  is  anomalous,  having  a  total  separation 


of  450,  whilst  the  p  doublet  of  the  ion  is  950.  The 
interval  ratio  of  this  term  is  10  :  1,  instead  of  2  :  1  as 
given  by  Lande’s  rule.  Combinations  of  this  term 
with  the  ground  term  in  the  extreme  ultra-violet  are 
very  weak.  N.  M.  Bligh. 

Excitation  of  visible  “red”  and  “blue” 
argon  spectra  by  electron  collision.  B.  Schulze 
(Z.  Physrik,  1929,  56,  378— 393)-— The  excitation  of 
the  arc  and  first  spark  spectra  of  argon  in  the  visible 
region  by  electron  collision  has  been  investigated,  the 
successive  appearance  of  the  different  lines  with 
increasing  accelerating  voltage  being  observed  photo¬ 
graphically.  In  contradiction  to  previous  work  the 
arc  spectrum  in  the  visible  and  near  infra-red  regions 
can  be  excited  in  seven  stages  between  13*3  and  15*7 
volts.  In  all  cases  good  agreement  is  obtained  with 
the  excitation  potentials  calculated  from  the  series 
terms,  thus  affording  a  direct  confirmation  of  the 
analysis  of  the  “  red  ”  spectrum  given  by  Meissner 
(A.,  1926,  1186;  1927,  177).  The  excitation  poten¬ 
tials  of  a  series  of  lines  of  the  first  argon  spark  spectrum 
(the  “  blue  ”  spectrum)  were  measured  in  a  similar 
way,  good  agreement  being  obtained  with  the  values 
calculated  from  the  spectroscopic  measurements  of 
de  Bruin  (A.,  1928,  450 ;  this  vol.,  3).  J.  W.  Smith. 

Possibility  of  observing  an  emission  spectrum 
of  the  calcium  substratum  in  the  galaxy.  Y. 
Oilman  (Nature,  1929,  124,  179—180). 

Intensities  in  the  calcium  spark  spectrum. 
A.  Zwaan  (Arch.  Ncerland,  1929,  [iiia],  12,  1 — 76). — 
Mathematical.  The  potential  function  is  considered, 
the  central  field  of  the  Cat*  ion  being  investigated, 
and  the  “  Eigenfunktion  ”  is  calculated,  the  approxim¬ 
ation  method  of  Kramers  being  used.  The  prob¬ 
ability  of  switch  is  alsoealculated,  the  doublet  structure 
of  the  Ca*+  spectrum  being  neglected.  The  following 
values  were  obtained  for  A  and  / :  42 — >33,  A  — . 
1*3  xlO7;  /=0*09 ;  42 — >41?  A  =1*55  x  10s;  /=1°08. 
These  values  are  high  compared  with  those  of  Milne, 
and  indicate  that  the  calcium  in  the  highest  layers  of 
the  chromosphere  is  not  in  equilibrium .  A.  J.  Mee. 

New  series  in  the  iron  spectrum  produced  by 
a  highly  condensed  spark.  M.  Kahanowicz  (Atti 
R.  Accad.  Lincei,  1929,  [vi],  9,  761 — 764). — Three 
doublets  (5937*5,  5928;  5677*5,  5666*5;  5003, 

5001  A.),  which  may  be  regarded  as  due  to  a  modi¬ 
fication  of  the  second  Stark  effect,  are  observed  in  the 
iron  spectrum  produced  by  a  highly  condensed  spark. 
They  belong  to  the  series  v^R[l/22 — l/(n/32)2],  where 
n=[(  4X26H1],  [(4x27) — 1],  and  [(4x31)-l], 

respectively.  F.  G.  Tryhorn. 

Spectral  relations  between  certain  iso-elec¬ 
tronic  systems  and  sequences.  III.  Ti  i,  Y  lif 
Cr  hi,  Mn  iv,  and  Fe  v.  H.  E.  White  (Physical 
Rev.,  1929,  [ii],  33, 914—924 ;  cf.  this  vol.,  734).— With 
the  help  of  the  irregular  doublet  law  these  spectra 
were  analysed  and  wave-lengths,  relative  intensities, 
and  designations  are  tabulated.  About  40  lines  for 
the  electron  transition  3d34p— 3d34$  and  about  12 
lines  for  the  transition  3#4<2— 3dHp  were  traced 
through  the  first  three  elements,  and  in  the  former 
transition  the  multiple!  5J1/ — 5G*  was  traced  as  far  as 
Fe  v.  The  systematic  increase  in  term  separations 
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is  given  for  the  &Ff  and  5G*  terms  arising  from  the 
electron  configurations  ddHs  and  3d34j),  respectively ; 
the  Lande  interval  rule  and  Hand's  rule  for  relative 
term  positions  are  found  to  be  satisfied.  A  new  type 
of  Moseley  energy  level  diagram  for  these  and  other 
elements  is  considered.  N.  M.  Bligh. 

Vector  coupling;  in  the  nickel-,  palladium-, 
and  platinum-like  spectra.  J.  E.  Mack  (Physical 
Rev.,  1929,  [ii],  34,  17 — 34). — The  structure  of  the 
atomic  states  in  which  the  outer  electrons  occur  in 
configurations  of  nine  d  electrons  and  one  s  or  p 
electron  is  chiefly  considered.  The  od96s  and  >#6p 
configurations  are  identified  among  the  known  levels 
of  Pt  i,  and  partly  identified  in  T1  rv  and  Pb  v.  The 
lines  observed  in  the  condensed  spark  discharge  of 
thallium  X  868 — 1070  and  lead  X477 — 1280  arc  tabu¬ 
lated.  The  relative  energies,  line  intensities,  and 
<7 -values  of  the  levels  of  the  dBs  and  d*p  configurations 
of  the  sequences  Ni  I — Ge  v,  Pd  i — Sn  v,  and  Pt  i— 
Pb  v  show  a  transition  from  LS  or  Russell-Saunders 
coupling  to  jj  coupling  with  increasing  atomic  number 
and  net  charge.  In  the  pure  jj  coupling  the  levels  are 
arranged  in  groups,  two  in  d*s  and  four  in  d?p.  The 
positions  of  the  ddp  groups  observed  for  Hg  nr, 
T1  iv,  and  Pb  v  agree  well  with  the  positions  calcu¬ 
lated  for  jj  coupling  by  Sommerfeld's  regular  doublet 
law.  In  the  d?p  configuration  of  T1  iv  and  Pb  v, 
only  levels  built  upon  #2DS,0  are  observed, 

N.  M.  Bligh. 

Spectra  of  Cu  I,  Cu  II,  and  Mn  II  by  means  of 
a  vacuum  tungsten  furnace.  0.  S.  Duffendack 
and  J.  G.  Black  (Physical  Rev.,  1929,  [ii],  34,  35— 
43). — A  high -temperature  vacuum  tungsten  furnace 
for  the  study  of  the  spectra  of  elements  of  high  b.  p. 
is  described.  All  previously  observed  absorption 
lines  of  Cu  in  the  range  of  the  quartz  spectrograph  were 
found  and  also  six  new  lines  from  the  3d°4s  level, 
2618*381,  2824*375,  2882*81,  2961*177,  3010*84. 

3194*103.  CuH  bands  were  also  observed  in  absorp¬ 
tion,  The  emission  spectrum  of  Cu  i  was  excited  by 
resonance  radiation  from  the  furnace  walls,  the  atoms 
being  excited  to  the  2P  state  with  emission  of  the  lines 
3247,  3274,  5106,  5700,  and  5782.  The  excitation  of 
Cu  ii  and  Mn  n  spectra  by  collisions  of  the  second  kind 
with  ions  of  argon,  neon,  and  helium  was  studied  with 
reference  in  each  case  to  the  possible  excess  energy  for 
excitation  after  ionisation  j  theoretical  results  were 
confirmed.  N.  M.  Bligh. 

Second  spark  spectrum  of  selenium  (Se  ■  ). 
D.  Iv.  Rhattacharjya  (Nature,  1929,  124,  229). — 
PD ,  PPt  and  PS  groups  of  N2Ox< — i\r202  have  been 
located  graphically  at  24000,  28000,* ’  and  28400, 
respectively.  Leading  lines  of  these  multiple ts^  in 
the  same  transition  are  :  3P*— 3D3  23979  (4169*16  A.), 
*Pa-*P,  27482-6  (3639-61.),  2S210-0 

(3&43-S  A.).  A.  A.  Eldridge. 

Series  spectrum  of  Se  iv.  P,  Pattabhiramayya 
and  A.  S.  Rao  (Indian  J.  Physics,  1929,  3,  531 — 535). 
— An  analysis  of  the  spectrum  of  Se  iv  is  tabulated 
showing  :  a  classification  of  the  identified  lines  with  the 
terms  and  term  values ;  the  variation  of  the  logarithms 
of  doublet  separations  and  the  logarithms  of  the  net 
nuclear  charge ;  the  comparative  positions  of  some 
of  the  prominent  members  in  the  spectra  of  Ga  i, 


Ge  n,  As  m,  and  Se  iv ;  the  progression  of  the  terms 
in  the  spectra  of  these  elements ;  and  some  unclassified 
pairs  with  their  probable  classification. 

N.  M.  Bligh. 

Spectrum  of  trebly-ionised  bromine.  S.  C. 
Deb  (Nature,  1929,  123,  981).— The  chief  lines  of 
the  group  No{Ox< — 0*)  have  been  located,  as  follows  : 
8P**D,  at  v“30675-2,  3P*3P*  at  v  40130*8,  at 

v  42247  ;  also  lPxlPx  is  at  v  42177. 

A.  A.  Eldridge. 

Complexity  of  the  terms  of  the  resonance 
spectrum  of  tellurium  vapour.  W.  Kessel 
(Compt.  rend.,  1929,  189,  94^- 96;  of.  Rosen,  A., 
1927,  608). — The  author's  method  for  the  excitation 
of  intense  resonance  radiation  resulted  in  a  well- 
developed  series  for  tellurium  vapour  in  which  the 
fundamental  element  of  each  term  was  a  doublet 
composed  of  lines  of  unequal  intensities  AX=0*5  A. 
apart,  the  frequencies  being  related  by  the  formula 
y=0*53?i2— 246*7«. +2294*3+ A  v.  The  fundamental 
doublets  were  X  4358*5,  4358*9  (n— 0),  and  4452*8, 
4453*3  (n— 2).  J.  Grant. 

Temperature  classification  of  the  stronger 
lines  of  cerium  and  praseodymium.  A.  S.  King 
(Astrophys.  J.,  1928,  68,  194— 245).— The  furnace 
spectra  of  cerium  and  praseodymium  obtained  between 
2000°  and  2700°  and  at  1900°,  respectively,  have  been 
examined,  and  lines  arising  from  neutral  and  ionised 
spectra  have  been  segregated  by  a  comparison  of 
furnace,  arc,  and  spark  spectra.  This  was  facilitated 
by  the  addition  of  caesium,  which  suppresses  the 
ionised  lines  normally  appearing  in  the  furnace 
spectrum.  The  furnace  spectrum  is  especially  effec¬ 
tive  in  revealing  lines  of  the  neutral  atom  unrecog¬ 
nised  in  the  arc  and  spark  spectra.  The  prominent 
lines  of  cerium  and  praseody mi u m  in  the  arc  and 
spark  spectra  belong  to  the  ionised  atom,  whilst  at 
greater  wave-lengths  the  neutral  lines  are  stronger 
and  form  a  large  part  of  the  arc  spectrum.  Tables  of 
1362  lines  for  cerium  and  of  1018  for  praseodymium 
are  given,  the  lines  being  selected  for  their  prominence 
and  suitability  as  a  means  of  identification  in  either 
the  neutral  or  ionised  condition.  Praseodymium  is 
notable  for  the  large  number  of  complex  lines  which 
it  shows  both  in  the  neutral  and  in  the  ionised  spectra. 

L.  S.  Theobald. 

iU- Series  of  rhenium.  E.  Lindberg  (Z.  Physik, 
1929,  56,  402—404;  cf.  A.,  1928,  1078).— The 
discrepancies  between  the  measurements  of  the 
author  and  those  of  Beuthe  (ibid.,  1294)  are  discussed. 
New  measurements  have  been  made  in  which  the 
previous  observations  have  been  confirmed  and  new 
lines  measured.  J.  W.  Smith. 

Spectrum  of  trebly-ionised  thallium  (TlIV). 
P.  Pattabhiramayya  (Indian  J.  Physics,  1929,  3, 
523 — 529). — Tables  are  given  of  the  scheme  of  multi- 
plets  formed  by  the  combination  of  terms ;  the  pro¬ 
gression  of  the  regular  doublet  law  in  the  homologous 
spectra  of  Pt  I,  Au  n,  Hg  hi,  and  Ti  rv ;  the  progres¬ 
sion  of  the  difference  in  sub-levels  in  the  spectra  of 
the  homologous  series  of  elements ;  the  progression  of 
the  3&4P,  3ilD  multiplet  in  the  sequence  of  the 
spectra,  and  a  list  of  lines  classified. 

N.  M.  Bligh. 
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Notation,  for  atomic  spectra.  H.  N,  Russell, 
A.  G.  Shenstone,  and  L.  A.  Turner  (Physical  Rev,, 
1929,  [ii],  33,  900 — 906), — Suggestions  and  recom¬ 
mendations  are  made  for  adapting  existing  spectral 
notations  to  a  standardised  form  suitable  for  design¬ 
ating  multiplet,  configuration,  and  series  analyses, 

N.  M.  Blxgh. 

Possible  origin  of  faint  Fraunhofer  lines. 
D.  S,  Kothakx  (Nature,  1929,  124,  90—91).— Many 
of  the  lines  are  ascribed  to  the  combined  effect  of 
Raman  scattering  and  ordinary  absorption.  It  does 
not  appear  that  the  coronal  spectrum  is  due  to 
modification  of  strong  Fraunhofer  lines  by  Raman 
scattering.  A.  A.  Eldridge. 

Spectrum  of  the  [solar]  corona.  E.  M.  Lindsay 
(Nature,  1929,  124,  94). — The  possibility ,  that  the 
unknown  lines  of  the  solar  corona  might  be  due  to  the 
occurrence  of  forbidden  transitions  between  terms 
in  the  spectra  of  ionised  iron  (Fe  n),  calcium  (Ca  n), 
titanium  (Ti  n,  Ti  m),  and  argon  (A  n),  and  of  the 
neutral  titanium  atom  has  been  examined  and 
dismissed.  There  is  no  evidence  that  they  arise  in 
second  type  collisions  involving  the  metastable  Id 
terms  of  ionised  calcium  (Ca  n).  A.  A,  Eldridge. 

Spectrum  ol  the  solar  corona,  I.  M.  Freeman 
(Astrophys.  J.,  1928,  68,  177—193). — Thirty-three 
of  the  38  lines  of  undisputed  coronal  origin  have  now 
been  identified  with  emission  lines  in  the  spectrum 
of  argon.  L.  S.  Theobald, 

Measurement  of  the  strength  of  sunlight, 
J,  E.  Moss  and  A.  W.  Knapp  (Analyst,  1929,  54, 
334 — 335 ;  ef.  Bagnall,  this  vol.,  407).— It  is  suggested 
that  B agnail's  reaction  should  be  carried  out  in  quartz 
vessels,  since  glass  absorbs  radiations  shorter  than 
320.  gg,  and  bottle  glass  probably  absorbs  still  more  of 
the  ultra-violet  spectrum.  If  it  is  known  which  wave¬ 
lengths  decompose  the  potassium  iodide  the  value  of 
any  actinometer  test  is  increased.  Unless  one  unit 
of  ultra-violet  radiation  liberates  the  same  quantity 
of  iodine  from  the  nearly  colourless  potassium  iodide 
solution  as  from  the  orange-coloured  mixture  of 
solutions  of  iodine  and  potassium  iodide,  the  quantity 
of  iodine  liberated  will  not  be  directly  proportional  to 
the  amount  of  ultra-violet  radiation  incident  in  the 
solution.  D.  G.  Hewer. 

Black  body  [radiation]  at  the  m.  p,  of  pallad¬ 
ium  by  the  tube  method,  G.  Ribaud  and  S, 
Nikitine  (Aim.  Physique,  1929,  [x],  11,  451 — 482). — 
A  more  detailed  account  of  work  already  published 
(this  voL,  366). 

Abnormal  broadening  of  spectral  lines.  A,  W. 
Porter  (Trans.  Faraday  Soc.,  1929,  25,  389 — 391), — 
The  most  probable  origin  of  an  abnormal  broadening 
of  spectral  lines  is  considered  to  be  the  lack  of  uni¬ 
formity  in  the  distribution  of  the  illumination  falling 
on  the  working  cry  stab  Consideration  of  a  simple 
case  illustrates  the  general  nature  of  the  effect  of 
such  illumination.  A  stationary  mechanical  oscill¬ 
ation  in  the  crystal  would  also  produce  a  broadening 
of  the  spectral  lines.  L,  L.  Bircumshaw. 

Hyperfine  structure  in  doublets  and  its  use 
for  the  determination  of  nuclear  moments.  H. 
Sohuler  and  H.  Bruce  (Z,  Physik,  1929,  55,  575 — 


580) : — Theoretical .  Examination  of  the  hyperfine 
structure  of  the  doublet  spectrum  of  thallium  leads 
to  a  value,  for  a  new  momentum  which  is  con¬ 
stant  for  all  atomic  states.  From  considerations  of 
the  intensities  in  the  hyperfine  structure  it  is  con¬ 
cluded  that  the  new  momentum  is  a  nuclear  one. 

W.  E.  Downey. 

Hyperfine  structures  in  triplet  spectra  and 
their  use  for  the  determination  of  nuclear 
moments.  H.  Sohuler  and  H.  Bruce  (Z.  Physik, 
1929,  56,  291 — 296;  ef.  preceding  abstract). — Triplet 
spectra  are  examined  under  the  assumption  that  for  a 
single  isotope  the  nuclear  moment  is  constant  for  all 
atomic  states  and  forms  a  new  quantum  number  L  In 
the  case  of  cadmium  the  isotopes  fall  into  two  groups 
with  i — 0  and  respectively.  Data  so  far  available 
are  tabulated  and  discussed,  J.  W.  Smith. 

Ultra-violet  spark  spectra  in  liquids.  A, 
Camtetti  (Nuovo  Cim.,  1928,  5,  291—306;  Ohem, 
Zentr.,  1929,  i,  480). — The  spark  spectra  of  cadmium, 
zinc,  magnesium,  calcium,  copper,  silver,  gold,  alumin¬ 
ium,  lead,  bismuth,  and  antimony  under  water  and, 
in  some  cases,  under  petroleum  or  carbon  tetrachloride 
have  been  studied.  The  continuous  background 
arises  chiefly  from  the  central  zone  of  the  spark. 
The  number  of  reversed  lines  generally  increases  as 
the  far  ultra-violet  is  approached.  Usually  lines 
corresponding  with  the  first  and  second  resonance 
potentials  of  an  element  are  strongly  reversed. 

A.  A.  Eldridge. 

Spectral  reflectances  of  common  materials  in 
the  ultra-violet  region,  M.  Luckiesh  (J.  Opt. 
Soc.  Amer.,  1929, 19,  1—6).— Using  the  photographic 
method  spectral  reflectance  data  are  recorded  graphic¬ 
ally  as  a  function  of  the  wave-length  for  the  following 
substances  in  separate  groups :  fabrics— linen,  bleached 
wool,  pongee  silk,  white  blotting  paper,  and.  bleached 
cotton,  the  last-named  having  the  highest  reflectance ; 
dry  white  pigments — white  lead,  stannic  oxide,  litho- 
pone,  titanium  pigment,  and  zinc  oxide ;  other  dry 
powders — magnesium  carbonate,  slaked  lime,  wall 
plaster,  kaolin,  alumina,  silica,  opal  glass,  and 
graphite ;  some  commercial  paints,  and  the  polished 
metals  silver,  aluminium,  chromium,  nickel,  zinc, 
steel,  tin  ;  and  porcelain  enamel.  FT.  M.  Bligh. 

Reflecting  power  of  some  substances  in  the 
extreme  ultra-violet.  P.  R.  Gleason  (Ptoc.  Nat. 
Acad.  Sci.,  1929,  15,  551 — >557;  ef.  Pfund,  A.,  1926, 
649). — The  reflecting  power  was  investigated  quanti¬ 
tatively  for  the  extreme  ultra-violet  region  585 — 
1850  A.  A  vacuum  spectrograph  was  incorporated* 
the  light  analysed  by  and  reflected  from  a  concave 
speculum  grating  falling  on  a  photographic  plate 
directly  or  after  reflexion  from  the  surface.  Curves 
showing  the  reflecting  power  as  a  function  of  the 
wave-length  are  given  both  for  fresh  and  old  surfaces 
sputtered  or  deposited  and  polished  and  of  known 
opacity,  in  the  case  of  aluminium,  beryllium,  brass, 
chromium,  gold,  nickel,  platinum,  silicon,  silver, 
speculum,  steel,  stellite,  fluorite,  glass,  and  quartz. 
Platinum  was  easily  the  best  reflector  at  the  shortest 
wave-lengths,  whilst  nickel,  crystalline  quartz,  and 
gold  were  the  only  others  reflecting  more  than  10% 
at  585  L  N.  M.  Bligh. 
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Sparking  potential  in  hydrogen,  E.  Meyer 
(Helv.  phys.  Acta,  1928,  1,  14 — 17;  Chem.  Zentr., 
1929,  i,  970). — Progressive  drying  of  hydrogen  con¬ 
tinuously  diminishes  the  . sparking  potential.  Small 
quantities  of  water  in  nitrogen  depress  the  sparking 
potential.  An  explanation  is  offered. 

A,  A.  Bldridge, 

Critical  potentials  and  low  tension-arcs  in 
hydrogen.  S.  Vencov  (Compt.  rend.,  1929,  189, 
27 — 30). — Different  means  of  excitation  and  decom¬ 
position  of  the  hydrogen  molecule  by  electronic  shock 
were  obtained  by  various  combinations  of  electric 
fields  supplied  by  a  potentiometric  device.  The 
principal  critical  potentials  observed  were  due  to 
molecular  resonance  (11*5 ±0-5  volts),  atomic  ionis¬ 
ation  resulting  from  thermal  ionisation  of  H2  molecules 
into  atoms  (13*6 ±0*2  volts),  molecular  dissociation 
(16*54:0*5  volts),  and  dissociation  followed  by  double 
ionisation  (29*7 ±0*6  volts).  The  work  of  molecular 
dissociation  of  hydrogen  is  3  volts.  Examination  of 
the  corresponding  spectra  indicates  a  combination  of 
the  cumulative  absorption  of  the  radiations  and  the 
successive  shocks  necessary  for  ionisation  (cf.  Witmer, 
A.,  1926,  552).  J.  Grant, 

Photo-electric  cells  of  alkali  metals.  S.  Asao 
(Mazda,  1928,  3,  155 — 165). — Cells  in  which  the  anode 
was  a  glass  bulb  bearing  sodium,  potassium,  or  their 
hydrides  on  the  inner  wall,  and  the  cathode  was  a 
metallic  ring,  did  not  give  reproducible  results. 
Sodium  was  superior  to  potassium  and  the  hydride 
increased  the  sensitivity.  By  filling  the  bulb  with 
argon  the  anode  current  was  considerably  increased. 

Chemical  Abstracts. 

Maximum  excursion  of  the  photo-electric  long¬ 
wave  limit  of  the  alkali  metals.  H.  E.  Ives  and 
A.  R.  Olein  (Physical  Rev.,  1929,  [ii],  34,  117 — 
128). — The  photo-electric  long-wave  limit,  as  the 
metals  are  deposited  on  platinum,  moves  from  the 
short  to  the  long  wave-length  of  the  spectrum, 
reaching  a  maximum  and  then  receding.  For  sodium 
this  maximum  is  in  the  visible  region,  but  for  potass¬ 
ium,  rubidium,  and  eeesium  it  lies  in  the  infra-red, 
and  for  these  a  monochromatic  illuminator  was  used 
b}r  adapting  a  spectrometer  with  a  “  thalofide  ”  cell. 
The  photo-electric  current  was  plotted  against  wave¬ 
length,  and  the  maximum  was  found  in  each  case  to 
coincide  with  the  first  line  of  the  principal  series,  or 
the  resonance  potential.  This  relation  was  found  to 
hold  for  lithium,  the  maximum  long- wave  limit  of 
which  is  thus  shown  to  be  greater  than  that  of 
sodium.  The  special  technique  necessary  for  prepar¬ 
ing  and  dealing  with  pure  lithium  metal  is  described. 
It  is  concluded  that  photo-electric  emission  is  caused 
when  sufficient  energy  is  given  to  the  atom  to  produce 
its  first  stage  of  excitation,  and  that  atomic  excitation 
is  also  the  initial  process  in  thermionic  emission. 

N.  M.  Bligh. 

Photo-electric  effect  of  molten  tin  and  two  of 
its  aEotropic  modifications.  A.  Goetz  (Physical 
Rev.,  1929,  [ii],  33,  373— 385).— See  this  vol,  482. 

Emission  of  electrons  from  cold  metals,  T.  E. 
Stern,  B,  S.  Gossling,  and  R.  H.  Fowler  (Proc. 
Roy.  Soc.,  1929,  A5  124,  699— 723).— The  original 
formula  of  Fowler  and  Nordheim  for  the  “  auto- 


electronic  ”  current  densit}'  (A.,  1928,  681)  is  cor¬ 
rected,  the  numerical  factor  6*8  X  107  being  introduced 
in  place  of  2*1  X  108.  The  nature  of  the  comparison 
possible  between  the  theory,  which  states  a  relation 
between  the  current  density  and  the  surface  field, 
and  the  quantities  actually  observed — i.c.,  the  total 
current  passing  between  the  electrodes  and  the 
applied  voltage — is  discussed.  To  derive  the  fullest 
information  from  the  comparison,  the  emitting  area  A 
and  the  ratio  of  the  surface  field  to  the  applied  voltage 
are  determined.  This  ratio  depends  not  only  on  the 
large-scale  geometry  of  the  apparatus,  but  also  on  the 
micro-geometry  of  the  irregularities  of  the  cathode 
surface.  The  comparison  yields  fairly  satisfactory 
results,  except  for  the  surprisingly  small  values  of  A 
derived.  The  theory  is  extended  to  include  an 
examination  of  the  space  charge  effect,  which  is  found 
to  be  negligible,  and  an  examination  of  the  effect  of 
surface  films  on  the  emission  coefficient.  If  the 
cathode  is  of  clean  tungsten  a  much  higher  field  must 
be  applied  to  obtain  a  given  auto -electronic  emission 
than  if  it  is  covered  with  a  layer  of  sodium,  barium, 
csesium,  or  other  electro-positive  impurity.  A  formula 
is  obtained  for  the  emission  through  a  surface  layer 
under  an  applied  field.  L.  L.  Bircumshaw. 

Connexion  between  spark  potential  and  Volta- 
effect.  R.  Bar  (Helv.  phys.  Acta,  1928,  1,  186 — 
192 ;  Chem.  Zentr.,  1929,  i,  725 — 726). 

Experiments  on  the  explanation  of  the  selective 
outer  photo-electric  effect.  III.  Selective  photo¬ 
electric  effect  with  potassium  films  adsorbed  on 
a  platinum  plate.  R.  Stjhrmann  and  H.  Theis- 
sing  (Z.  Physik,  1929,  55,  701—716;  cf.  A.,  1928, 
680,  1068  ;  this  vol.,  114,  229). — The  electron  sharing 
per  unit  of  energy  was  investigated  for  linearly 
polarised  light  in  both  the  principal  vector  positions 
up  to  300  m[x,  and  with  unpolarised  light  up  to 
240  m^L,  for  variations  of  the  thickness  of  potassium 
films  adsorbed  on  a  platinum  surface.  Only  a  very 
little  of  the  potassium  was  distributed  in  the  atomic 
state  on  the  surface,  but  this  possessed  a  normal 
sensitivity  curve  for  the  electric  vector  parallel  to  the 
plane  of  incidence,  of  which  the  long-wave  limit  was 
in  the  visible  spectrum.  With  somewhat  more 
potassium  atoms  than  are  necessary  to  make  up  a 
unimolecular  layer  a  high  spectral  maximum  is 
reached  about  340  ni[x,  and  the  vector  ratio  is 
strongly  selective.  With  increasing  thickness  of  the 
potassium  layer  the  maximum  is  displaced  towards 
the  red  and  becomes  small.  The  selectivity  is  retained 
as  long  as  the  layer  is  thin.  A.  J.  Mee. 

Photo-electric  and  thermionic  properties  of 
molybdenum.  M.  J.  Martin  (Physical  Rev.,  1929, 
[ii],  33,  991 — 997). — The  variation  of  the  photo¬ 
electric  sensitivity  of  a  molybdenum  surface  during 
prolonged  heat  treatment  was  studied  over  300  hrs. 
Thin  molybdenum  ribbons  were  heated  at  1325°  in  a 
high  vacuum  and  the  photo-currents  produced  by  the 
light  from  a  quartz-mercury  arc  were  measured  with  a 
quadrant  electrometer.  The  sensitivity  increased 
with  time  of  heating,  to  a  limiting  value,  and  was 
accompanied  by  a  shift  in  the  long  wave-length  limit 
from  2600  to  3800  A.  approx.  The  value  3*22 ±0*1 6 
volts  was  found  for  the  photo-electric  work  function, 
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and  the  value  3*48 ±0*07  volts  for  the  thermionic 
work  function  as  found  from  a  graph  of  the  emission 
as  a  function  of  the  temperature.  The  photo-electric 
sensitivity  decreased  with  rise  of  temperature  by 
about  30%  between  0°  and  1000°.  N,  M.  Bligh. 

Dependence  of  ionisation  potential  on  atomic 
number.  R.  Peierls  (Z.  Physik,  1929.,  55,  738— 
743). — The  relationship  between  ionisation  potential 
and  atomic  number  recently  discussed  by  Alexander 
(this  vol.,  487)  is  further  investigated,  and  it  is  found 
that  there  are  no  deviations  from  theoretical  expect¬ 
ations.  A.  J.  Mee. 

Influence  of  plastic  deformation  on  the  internal 
photo-electric  effect  in  rock-salt  crystals,  M, 
Podaschewsky  (Z.  Physik,  1929,  56,  362—369;  cf, 
A.,  1928,  1076).— Plastic  deformation  produces  a 
marked  influence  on  the  primary  photo-electric  current 
in  rock-salt  crystals  coloured  by  X-rays.  On  loading, 
the  photo-electric  current  falls  at  first  very  rapidly, 
but  finally  comes  asymptotically  to  a  constant  value, 
depending  on  the  load  applied.  On  removing  the 
load,  the  preparation  retains  permanently  the  effect 
possessed  at  the  time  of  unloading.  The  photo¬ 
electric  sensitivity  diminished  in  this  way  may  be 
restored  by  prolonged  illumination  with  X-rays. 
Ordinary  elastic  deformation  produces  no  change  in 
the  photo-electric  effect.  J.  W.  Smith. 

Effects  of  a  crystallographic  transformation 
on  the  photo-electric  and  thermionic  emission 
from  cobalt.  A.  B.  Cardwell  (Proc.  Nat.  Acad. 
ScL,  1929, 15,544 — 551). — With  the  method  previously 
used  for  iron  (cf ,  A,,  1928,  808)  the  photo-electric  and 
thermionic  emission  from  very  carefully  outgassed 
cobalt  was  investigated.  Curves  are  given  showing 
the  change  in  photo-electric  emission  with  rising  tem¬ 
perature  for  a  sample  which,  through  supercooling 
from  a  critical  temperature  of  about  850°,  existed  in 
the  face-centred  cubic  form,  ancl  for  a  sample  in  the 
hexagonal  close-packed  form,  obtained  by  very  slow 
cooling  from  the  same  temperature.  A  more  complex 
curve  shows  the  effect  with  falling  temperatures. 
Curves  are  given  similarly  to  show  the  values  of  the 
thermionic  current  for  rising  and  falling  temperatures. 
During  the  transition  process  from  one  crystal  lattice 
to  another  an  intermediate  structure  is  shown  to  exist, 
more  sensitive  photo-electrically  and  thermionicalty 
than  the  initial  or  final  form.  As  contrasted  with 
platinum  and  iron  (cf.  DuBridge,  A.,  1927,  391)  the 
photo-electric  sensitivity  of  cobalt  is  at  no  time 
independent  of  the  temperature,  and  it  is  suggested 
that  this  is  due  to  a  change  in  the  reflective  power  of 
the  surface  with  temperature.  N.  M.  Bligh. 

Ionisation  by  collision  in  monatomic  gases. 
J,  S.  Townsend  and  S.  P.  MacOalliim  (Proc.  Roy. 
Soc.,  1929,  A,  124,  533-— 545;  cf.  A.,  1928,  567, 
1300). — A  reply  to  Atkinson’s  criticisms  and  a  dis¬ 
cussion  of  his  theories  of  ionisation  (A.,  1928,  809; 
this  vol.,  368).  A  number  of  contradictions  are 
indicated.  Examples,  taken  from  the  authors7  work 
on  helium  and  neon  (loc<  cit.),  are  given  to  show  that 
the  principles  on  which  the  theory  of  collisions  of 
the  second  order  is  based  are  not  supported  by 
experiment.  If  the  hypothesis  which  states  that 


very  few  electrons  attain  energy  above  that  corre¬ 
sponding  with  the  first  critical  potential  were  accepted, 
it  would  be  impossible  to  obtain  a  consistent  explan¬ 
ation  of  many  simple  phenomena  observed  in  electric 
discharges  in  monatomic  gases.  Atkinson’s  second 
theory  of  conductivity  includes  many  of  the  principal 
hypotheses  forming  the  basis  of  Townsend's  original 
theory  of  ionisation  by  collision. 

L.  L.  Bircumshaw. 

Electrode  function  and  ionic  and  electronic 
charges,  F.  Klingelfuss  (Z.  Physik,  1929,  55, 
778 — 788). — Mathematical.  The  additional  term  to 
the  sparking  potential  due  to  the  free  charge  in  air  at 
atmospheric  pressure  causes  a  dielectric  displacement. 
The  calculations  show  that  there  is  a  difference  in  the 
size  of  the  ionic  and  the  electronic  charges. 

A  J  Mee 

Thermionic  “  A M  and  41  E.  H.  Hall 

(Proc.  Nat,  Acad.  Sei.,  1929,  15,  504— 514).— Experi¬ 
mental  and  thermodynamic  evidence  is  reviewed,  and 
shown  to  be  consistent  with  views  previously  stated 
(cf.  this  vol.,  482,  618)  on  the  theory  of  conduction  by 
electrons  in  two  different  states,  free  electrons  or 
thermions,  and  associated  or  valency  electrons.  The 
possible  identity  of  the  thermionic  and  photo-electric 
work-functions  Is  discussed.  N.  M.  Bligh. 

Theory  of  electron  scattering  in  gases. 
A,  C.  6,  Mitchell  (Proc.  Nat.  Acad,  Sci.,  1929,  15, 
520— 525).— The  scattering  of  electrons  in  gases  is 
treated  using  the  Bom  collision  theory  in  connexion 
with  the  Fermi  statistical  potential  for  atomic  fields. 

N.  M.  Bligh. 

Diffraction  of  electrons.  P.  Tartakovsky  (Z. 
Physik,  1926,  56,  416 — 420) . — The  diffraction  by 
aluminium  foil  of  electrons  with  velocities  up  to  1500 
volts  has  been  investigated.  Diffraction  rings  were 
observed,  corresponding  with  the  Debye  X-ray 
diagrams.  J.  W.  Smith. 

Mobility  of  ions  in  gases.  R.  Jf.  van  de  Graaff 
(Nature,  1929,  124,  10 — 11). — The  author’s  method 
(A.,  1928,  932)  is  improved.  A.  A,  Bldridge. 

Oscillations  in  ionised  gases.  L.  Tonks  and 
I.  Langmuir  (Physical  Rev.,  1929,  [ii],  33,  990;  cf. 
this  vol.,  367).— A  correction.  N.  M.  Bligh, 

Simultaneous  ionisation  and  excitation  of 
diatomic  molecules  by  impacts  with  positive 
ions  and  excited  atoms.  O,  S.  Buffendack  and 
H.  L.  Smith  (Physical  Rev.,  1929,  [ii],  34,  68—80).— 
A  study  of  mixtures  of  helium,  neon,  and  argon  with 
carbon  monoxide  and  nitrogen,  using  a  low-voltage 
arc  and  two  separately  controlled  filaments,  shows 
that  impacts  occur  between  a  rare  gas  ion  and  a 
diatomic  molecule  leading  to  ionisation  and  excitation 
of  the  latter,  and  impacts  of  the  second  kind  between 
excited  helium  and  neon  atoms  and  neutral  carbon 
monoxide  molecules  leading  to  simultaneous  ionisation 
and  excitation  of  the  latter.  Several  effects  in  similar 
mixtures  in  glow  discharges  are  explained.  Two  new 
bands  in  the  system  due  to  ionised  carbon  monoxide 
and  six  new  edges  and  a  new  band  in  the  comet-tail 
system  were  found.  Wave-lengths  and  a  system 
analysis  are  given.  From  a  study  of  the  intensity 
distribution  of  the  negative  band  systems  of  carbon 
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monoxide  excited  in  mixtures  with  helium  or  neon  a 
number  of  deductions  on  the  degree  of  excitation  of 
the  CO  ion  in  the  two  mixtures  is  made.  The  spec¬ 
trum  of  carbon  dioxide  observed  by  Fox  (cf,  A.,  1927, 
916)  is  shown  to  be  due  to  the  carbon  dioxide  ion. 

N.  M.  Bligh, 

New  method  o£  positive-ray  analysis  and  its 
application  to  the  measurement  of  ionisation 
potentials  in  mercury  vapour.  W.  Bleakney 
(Physical  Rev.,  1929,  [ii]s  34, 157 — 160). — The  uniform 
magnetic  field  of  a  large  solenoid  is  used  to  concentrate 
a  narrow  beam  of  electrons  into  a  long  straight  path 
and  at  the  same  time  to  effect  the  separation  of  ions 
having  different  values  of  e/m.  Preliminary  values 
found  for  the  ionisation  potentials  of  Hg2*,  Hg3+,  and 
Hg4+  are  30,  71,  and  143  volts,  respectively. 

N.  M.  Bligh. 

Velocity  of  formation  of  molecules  from  free 
atoms.  V.  Iaonbratjev  and  A.  LErrrasKY  (Z. 
Physik,  1929,  56,  353 — 361). — From  the  previously 
recorded  intensity  measurements  in  the  continuous 
spectrum  emitted  by  the  reaction  Brf + Br  —  Br2 + ftv 
(A.,  1928,  1075)  the  probability  of  molecule  formation 
on  collision  between  an  active  and  a  normal  bromine 
atom  is  calculated.  Another,  independent,  value  of 
this  magnitude  is  also  deduced  from  the  absorption 
coefficient  in  the  region  of  continuous  absorption. 
The  probabilities  calculated  are  of  the  order  of  magni¬ 
tude  of  1<H — 10~10,  indicating  that  the  formation  of 
molecules  in  this  manner  is  a  very  slow  process. 

J.  W.  Smith. 

Emission  of  anode  rays  of  sodium  and  of 
chromium.  A.  Poirot  (Compt.  rend.,  1929,  189, 
150 — 151). — Moraud’s  work  on  lithium  (A.,  1927,  492) 
indicates  that  a  stable  emission  is  obtained  from 
metals  of  low  at.  wt,,  and  particularly  from  easily 
dissociable  halogen  salts.*  By  an  analogous  method, 
however,  a  stable  emission  of  long  duration  of  anode 
rays  of  sodium  and  chromium  was  obtained  from  pure 
sodium  dichromate.  Emission  commences  at  a  tem¬ 
perature  below  the  m.  p,  of  the  salt;  strict  control 
of  the  potential  and  of  the  temperature  of  the  anode 
is  essential.  J.  Grant. 

Production  of  molecular  rays  of  uniform 
velocity.  B.  Lammert  (Z.  Physik,  1929,  56,  244 — 
253)*— An  apparatus  by  means  of  which  molecular 
rays  of  mercury  with  velocities  between  certain  limits 
can  be  separated  is  described.  By  measuring  the 
intensities  of  the  radiation  over  various  velocity 
bands,  a  direct  proof  has  been  obtained  of  the  applic¬ 
ability  of  the  Maxwell  distribution  law  to  this  case. 

J.  W.  Smith. 

Ion  rays.  M.  Zentgraf  (Ann.  Phvsik,  1929,  [v], 
2,  313—332;  cf.  Schmidt,  A.,  1926,  877;  1927, 
397). — The  relations  between  the  current  strength  of 
ion  rays  and  voltage  have  been  studied  at  various 
temperatures  and  pressures.  Apart  from  an  irre¬ 
versible  decrease  in  emission  with  time,  there  is  also 
an  effect  connected  with  impoverishment  and  subse¬ 
quent  recovery  of  the  emitting  surface.  The  effect 
is  most  marked  with  higher  voltages  and  lower  temper¬ 
atures,  whilst  recovery  is  most  rapid  at  the  lowest 
voltages  and  the  highest  temperatures  practicable. 
Emission  of  ion  rays  reaches  saturation  (a)  with  very 


small  voltages  when  the  pressure  is  low,  (6)  more 
definitely  at  low  temperatures  than  at  high,  (c)  more 
markedly  for  the  less  volatile  silver  halides  than  for 
the  more  volatile  thallium  salts  and  cadmium  iodide. 
The  onset  of  emission  depends  on  the  pressure,  the 
first  ions  appearing  with  lower  voltages  when  the 
pressure  is  lower,  but  a  small  positive  potential  is 
always  necessary.  Visible  discharge  for  the  salts 
occurs  at  300 — 400,  600 — 800,  and  1600 — 2000  volts 
at  pressures  of  1,  10,  and  100  mm.,  respectively.  In 
a  high  vacuum  no  visible  discharge  occurs  below  1900 
volts.  Experiments  with  cells  filled  with  vaporised 
salts  gave  greatly  increased  currents,  varying  in  the 
same  sense  as  the  voltage.  Saturation  is  evident  only 
at  the  lower  pressures,  and  the  discharge  becomes 
luminous  at  lower  voltages.  B.  A.  Morton. 

Passage  of  slow  cathode  rays  through,  metals. 
II.  A.  Becker  (Ann.  Physik,  1929,  [v],  2,  249 — 
263 ;  cf.  ibid.}  1927,  [iv],  84,  779) —In  the  velocity 
range  4500 — 100  volts  the  following  relations  between 
the  amount  and  velocity  of  the  transmitted  electrons 
have  been  found  for  thin  metal  foil.  Apart  from  slow 
secondary  electrons  which  reach  a  maximal  fraction 
of  the  total  electrons  at  a  few  hundred  volts,  the 
primary  electrons  are  made  up  of  (a)  a  very  small 
fraction  of  unretarded  electrons,  (b)  electrons  more  or 
less  retarded,  (c)  electrons  in  a  definite  velocity  region, 
corresponding  with  selective  permeability  to  elec¬ 
trons.  This  last  property  decreases  at  first  rapidly, 
then  more  slowly  as  the  electron  velocity  decreases, 
and  finally  at  voltages  of  the  order  of  100  volts  the 
change  becomes  very  small.  Extension  of  the  work 
to  the  smallest  velocities  consistent  with  adequate 
intensity  shows  that  with  thicknesses  of  nickel  of 
0*02  and  0*04  y  data  can  be  obtained  over  the  range 
0*5 — 100  volts.  From  2  to  10  volts  the  transmission- 
velocity  curve  increases  rapidly,  but  beyond  this 
point  the  rate  of  increase  with  increasing  velocity  is 
considerably  reduced,  the  curve  showing  a  flatter 
linear  portion  from  20  to  100  volts.  Between  20  and 
100  volts,  there  is  evidence  of  selective  distribution 
of  electrons.  True  absorption  of  electrons  contributes 
but  little  (compared  with  reflexion  losses)  to  the  total 
loss  in  intensity  effected  by  the  nickel  foil;  e.g.,  at 
20  volts  the  transmission  of  a  0*02  y  thickness  is 
1*12  X  1(M,  whilst  at  0*04  yy  it  is  as  high  as  0*047  X HM. 
The  scattering  of  electrons  occurs  preferentially  in 
certain  directions.  *  R.  A.  Morton. 

Isotope  of  carbon,  mass  13.  A.  S.  King  and 
B.  T.  Birge  (Nature,  1929,  124,  127).— A  new,  faint 
band,  observed  by  the  use  of  the  vacuum  electric 
furnace,  corresponds  with  an  assumed  molecule  C1SC12. 
Six  individual  lines  have  been  distinguished  in  the 
band.  A.  A.  Eldridge. 

Isotope  of  carbon,  mass  13.  B.  T.  Birge 
(Nature,  1929,  124,  182 — 183). — Evidence  of  the 
existence  of  the  molecule  C13016  is  presented  by 
Hopfield’s  absorption  spectrograms  of  carbon  mon¬ 
oxide,  and  of  the  existence  of  the  molecule  C13N14  by 
King's  furnace  (emission)  spectrogram  of  the  CN  band 
3883  A.  It  is  also  concluded  that  if  isotopes  of 
nitrogen  exist,  they  are  much  less  abundant  in  com¬ 
parison  with  N14  than  is  C13  in  comparison  with  C12, 

A.  A.  Eldridge. 
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Atmospheric  oxygen  bandsf  and  the  relative 
abundance  of  the  isotopes  O16  and  OlK  H.  I), 
Babcock  (Proc.  Nat.  Acad.  Sci.,  1929,  15  ,  471 — 
477} —It  has  been  pointed  out  by  Giauque  (this  vol., 
369)  that  the  A*  band  described  by  Dieke  (cf.  A., 
1927,  1005)  indicates  the  existence  of  two  oxygen 
isotopes  of  masses  16  and  18.  Data  for  the  A'  band 
are  revised  and  extended  and  by  a  special  method  of 
comparing  intensities  with  the  A  band  the  relative 
proportion  of  O18  to  O16  is  deduced  as  1  :  1250.  A 
series  of  very  weak  doublets  in  the  A  and  B  bands 
has  been  detected ;  comparison  with  calculation 
indicates  that  they  may  be  affected  by  some  slight 
perturbation.  N.  M,  Bligh. 

Isotopes  of  oxygen.  R.  T.  Birge  (Nature,  1929, 
124,  13— 14).— Correction  of  an  arithmetical  error  in 
the  equation  given  by  Dieke  and  Babcock  (A.,  1927, 
1005)  for  the  upper  level  of  the  atmospheric  bands  of 
oxygen  [the  corrected  equation  being  1^=;  13 120*97 4- 
14I8*69»T13-925»2-0-02na  (n= 0,  1,  2,  3)]  reduces 
the  magnitude  of  discrepancies  recorded  by  Giauque 
and  Johnston  (this  vol.,  369,  736). 

A.  A.  Eldridge. 

At.  wt.  of  antimony  from  different  sources. 
R.  K.  McAlpine  (J.  Amer.  Chem.  Soe.,  1929,  51, 
1745 — 1750). — The  density  and  at.  wt.  of  antimony 
are  independent  of  the  geographical  source  of  the  metal 
(cf.  Muzaffar,  A.,  1923,  ii,  771).  S.  K.  Tweedy. 

Mass  numbers  of  the  elements.  Element 
formation.  F,  H.  Loring  (Chem.  News,  1929, 139, 
1 — 3). — Aston  has  pointed  out  (cf.  this  vol.,  622)  that 
there  are  no  elements  with  mass  numbers  of  2,  3,  5, 
8,  etc.  If  a  series  of  the  type  2xl/(2+l),  2x2/ 
(2+2)  be  worked  out  most  terms  give  recurring 
decimals  but  a  few  do  not.  The  latter  correspond 
with  the  missing  mass  numbers,  but  there  are  numerous 
exceptions,  e.y.,  sodium  (23)  gives  a  non-recurring 
decimal.  It  is  suggested  that  these  exceptions  are 
due  to  the  absorption  of  an  atom  of  hydrogen. 

A.  R.  Powell. 

Helicoidal  classification  of  the  elements.  C. 
Janet  {Chem.  News,  1929,  138,  372—374,  388— 
393). — A  new  diagram  of  the  classification  of  the 
elements,  based  on  Moseley’s  law,  has  been  derived 
by  arranging  the  elements  spirally  around  a  cylinder. 

H,  F,  Gillbe. 

Evaluation  of  the  a-ra&iation  of  the  active 
deposit  of  actinium  by  measuring  its  p-radiation. 
M.  Nahmias  (J.  Chira.  phys.,  1929,  28,  319—326),— 
A  more  detailed  account  of  work  already  noted  (tins 
vol,  621). 

Capture  of  electrons  by  swiftly-moving 
a-particles.  B.  Davis  and  A.  H.  Barnes  (Physical 
Rev,,  1929,  [ii],  34,  152 — 156). — A  stream  of  electrons 
from  a  thermionic  source  was  superposed  on  a  beam 
of  a-particles  from  polonium,  and  the  number  of 
captures  determined  by  subjecting  the  beam  to  a 
magnetic  field  and  counting  the  scintillations  due  to 
the  deflected  a-particles  for  various  electron  velocities. 
As  the  latter  increases  the  decrease  in  scintillations 
due  to  the  smaller  deflexion  of  a-particles  which  have 
captured  an  electron  gives  the  percentage  of  captures. 
It  was  found  that  captures  take  place  only  at  definite 
electron  velocities  which  are  related  to  those  in  the 


Bohr  orbits  of  ionised  helium  by  the  relations  -u—  w 
and  where  u  is  the  velocity  of  the  a-partiele, 

w  and  w *  are  two  velocities  of  the  electron  at  which 
capture  takes  place,  and  v  is  any  circular  Bohr  orbit 
electron  velocity.  The  number  of  captures  plotted 
against  voltage  impressed  on  the  electron  stream  gives 
a  series  of  maxima  on  each  side  of  the  equivalent  volt- 
velocity  of  the  a-particles  corresponding  with  the 
energy  levels  of  ionised  helium.  N.  M.  Bligh. 

Speetrography  by  crystal  diffraction  of  y-rays 
of  the  radium  group.  M.  Fridley  (Ann.  Physique, 
1929,  [x],  11,  483—568). — A  summary  is  given  of  the 
nature  and  origin  and  the  theory  of  the  lattice  spectro¬ 
scopy  of  the  y-rays.  A  complete  investigation  was 
made  of  the  spectrum  of  y-rays  from  the  radium 
group,  and  extended  for  the  first  time  to  the  higher 
frequencies,  to  a  wave-length  of  16x  HH1  cm.,  by  a 
crystal-diffraction  method  using  an  adapted  X-ray 
rotating- crystal  spectrograph.  Owing  to  the  very 
short  wave-length  the  reflexion  angle  of  the  highest 
frequency  rays  is  less  than  101  Results  were  in  good 
agreement  with  those  for  corpuscular  radiation  except 
in  the  region  of  the  K  fluorescence  rays  of  radium- B 
and  -O,  where  strong  y-rays  were  detected  which  had 
not  previously  been  observed.  The  wave-lengths  of 
these  support  the  theory  attributing  the  emission  of 
p*  and  y-rays  to  the  atom  resulting  from  radioactive 
disintegration.  The  high  intensity  of  the  K  radiation 
seemed  to  be  due  to  the  influence  of  nuclear  y-rays  in 
the  same  region.  Einstein’s  photo-electric  law  and 
Bragg’s  diffraction  law  were  confirmed  for  these 
frequencies,  and  the  evidence  supported  the  electro¬ 
magnetic  wave-nature  of  the  radiation. 

N.  M.  Bligh. 

Heat  of  p-  and  y-radiation  of  radium.  A. 
Dorabxalska  (Bull.  Acad.  Polonaise,  1928,  A,  459 — 
470). — See  this  vol.,  116. 

Temperature  coefficient  of  radioactive  dis¬ 
integration.  0.  K.  Rice  (Proe.  Nat.  Acad.  Sci., 
1929,  15,  593 — 595). — It  is  shown  that  the  low 
temperature  coefficients  found  for  radioactive  changes 
are  to  be  expected  from  the  known  sizes  of  atomic 
nuclei,  on  the  basis  of  the  new  quantum-mechanical 
explanation  of  radioactivity  (cf.  Gamow,  this  vol,  7 ; 
Gurney  and  Condon,  this  vol,  374).  A  single  quan¬ 
tum  level  is  proved  to  be  responsible  for  an  ordinary 
radioactive  decomposition  up  to  or  above  5000°, 

N.  M.  Bligh. 

Detection  of  atomic  disintegration  of  alumin¬ 
ium  by  means  of  the  Hoffmann  electrometer. 
H.  Pose  (Naturwiss.,  1929,  17,  624). — Disintegration 
experiments  with  ''aluminium  foil  30  \i  thick,  using 
polonium  as  a  source  of  a-particles,  show  that  the 
Hoffmann  electrometer  serves  for  the  detection  of 
liberated  -particles.  A  relatively  large  number  of 
II -particles  have  ranges  below  30  cm.  of  air,  a  second, 
smaller  group  range  from  30  to  47  cm.,  whilst  a  third, 
much  smaller  group  extend  to  62  cm.,  when  the 
number  becomes  very  small  R.  A,  Morton. 

A  Wilson  apparatus  for  convenient  low  pres¬ 
sures.  J.  Petrova  (Z.  Physik,  1929,  55,  621— 
627), — An  apparatus  is  described  which  shows  the 
tracks  of  both  a-  and  P-rays  at  pressures  down  to 
30  mm.  W.  E,  Downey. 
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Range  of  p-rays  from  radium-D  by  the  Wilson 
method.  J.  Petrova  (Z.  Physik,  1929,  55,  628— 
645)— Using  the  new  apparatus  (cf.  preceding 
abstract),  the  distribution  curve  of  the  range  of  the 
p-rays  from  radium-l)  has  been  obtained*  The  curve 
shows  two  maxima  corresponding  with  mean  ranges, 
at  normal  pressure  and  20°,  of  0*80  and  T58  cm. 
The  maximum  ranges  are  1*3  and  24  cm*,  respectively. 
Some  tracks  between  2  and  4  cm.  in  length  were 
observed*  W.  E.  Downey. 

Detection  of  atomic  disintegration  of  alumin¬ 
ium  by  means  of  the  tube  electrometer*  E.  A*  W. 
Schmidt  (Naturwiss.,  1929,  17,  544— 545),— Pre¬ 
liminary.  Earlier  work  (A.,  1927,  494)  is  confirmed 
and  extended.  R*  A.  Morton . 

Striations  in  high-frequency  discharges*  K.  A, 
MacKinnon  arid  J*  K.  Robertson  (Nature,  1929, 
124,  55). 

Luminous  discharge  in  gases  at  low  pressures. 
BL  Pettersson  (Nature,  1929,  123,  978— 979).— A 
method  for  increasing  the  luminosity  of  the  discharge 
in  eleotrodeless  tubes  by  electric  oscillations  of  high 
frequency,  and  of  causing  the  discharge  to  pass 
through  narrow  capillary  tubes,  has  been  applied  to 
nitrogen*  neon,  carbon  monoxide,  and  carbon  dioxide. 
The  last  two  undergo  rapid  dissociation.  In  spectro¬ 
grams  from  the  oxides  of  carbon  all  the  Deslandres 
bands  belonging  to  the  first  negative  carbon  spectrum 
between  2300  and  2900  A.  have  been  identified,  and 
fainter  bands  of  similar  structure  have  been  observed. 
The  origin  of  the  double  bands  near  2896  and  2883  A. 
is  probably  different  from  that  of  the  other  bands  of 
the  series.  A.  A.  Elbridgb. 

Stark  effect  of  higher  atoms  and  its  inter¬ 
pretation  in  terms  of  the  quantum  theory,  R. 
Labenburg  (Physikal.  Z.,  1929,  30,  369 — 383), — A 
summary.  Present-day  quantum  theories  account 
satisfactorily  for  all  the  more  important  observations, 
and  indeed  partly  for  the  very  complicated  phenomena 
arising  from  the  action  of  electric  fields  on  the  series 
lines  of  the  higher  elements.  Certain  intensity 
anomalies  (cf.  Stark  and  Liebert,  Ann.  Physik,  1918, 
[iv],  56,  547  ,  589)  concerning  the  changes  in  relative 
intensities  with  increasing  field  strength,  observed 
with  successive  terms  of  the  P — P'  series  of  ortho- 
helium  and  lithium,  remain  to  be  explained.  Neon, 
argon,  oxygen,  and  some  of  the  heavier  elements 
exhibit  effects  which  need  investigation  before  a 
theoretical  explanation  can  be  arrived  at.  The  inter¬ 
pretation  of  the  Stark  effect  for  the  helium  series 
provides  support  for  the  validity  of  the  wave- 
mechanics  quite  as  convincing  as  that  given  to  the 
Rohr  theory  by  the  data  for  the  Stark  effect  on 
hydrogen  lines.  R.  A.  Morton, 

Paths  of  charged  particles  in  electric  and  mag¬ 
netic  fields.  W.  Rartky  and  A*  J.  Dempster 
(Physical  Rev.,  1929,  [ii],  33?  1019— 1022).— Mathe¬ 
matical.  The  velocity  and  directional  focussing  of  a 
beam  of  charged  particles,  and  a  combination  of 
electric  and  magnetic  fields,  are  considered,  suitable 
for  positive-ray  analysis  experiments,  or  for  deter¬ 
minations  of  the  ratio  of  charge  to  mass. 

N*  M.  Bligh, 


Dependence  o!  ultra-violet  reflexion  of  silver 
on  plastic  deformation.  EL  Margenau  (Physical 
Rev.,  1929,  [ii],  33,  1035— 1045).— The  behaviour  of 
the  minimum  reflecting  power  of  silver  in  the  near 
ultra-violet  was  examined  for  surfaces  under  varying 
degrees  of  strain  produced  by  polishing,  etching,  and 
electroplating.  Reflexion  curves  were  obtained  by 
measuring  incident  and  reflected  intensities  directly 
by  means  of  two  quartz  photo-electric  cells.  Minima 
for  different  surfaces  were  found  in  the  region  3160  A., 
shifting  to  lower  wave-lengths  by  about  20  A.  for 
unstrained  surfaces.  The  results  are  explained  as 
due  to  a  change  in  the  number  of  free  electrons  and 
hence  in  the  index  of  refraction  of  the  metal. 

N.  M.  Bligh. 

Nature  of  the  ultra-penetrating  rays  (cosmic 
rays)*  P.  Auger  and  D.  Skobelzyn  (Compt.  rend., 
1929,  189,  55— 57),— Evidence  is  advanced  in  favour 
of  the  hypothesis  that  cosmic  rays  are  not  primary 
but  secondary  radiations,  and  are  produced  from  an 
“  ultra-y  ”  radiation  which  will  not  itself  ionise 
directly  (cf.  Skobelzyn,  this  voL,  737).  J.  Grant. 

Momentum  distribution  in  hydrogen-like 
atoms.  B*  Podolsky  and  L.  Pauling  (Physical 
Rev.,  1929,  [ii],  34,  109 — 116). — Mathematical. 

N.  M.  Bligh. 

Problem  of  the  ionised  hydrogen  molecule* 
C.  Y.  Chao,  (Proc.  Nat.  Acad.  ScL,  1929,  15,  558— 
505 ;  cf.  Niessen,  A.,  1927,  808;  Wilson,  A.,  1928, 
574). — Mathematical.  The  energetics  of  the  ionised 
hydrogen  molecule  are  treated  by  the  method  of  wave 
mechanics,  with  the  introduction  of  approximations. 
The  adiabatic  transition  of  the  energy  levels  when 
H2+  is  dissociated  into  a  nucleus  and  a  H-atom  is 
investigated*  N,  M,  Bligh. 

Molecular  structure  and  properties  of  homo- 
polar  compounds.  II.  Structure  of  the  carbon 
atom  and  isomerism  in  homologous  series.  A. 
Dibrova  (Ukraine  Chem.  J,,  1928,  3,  435 — 443;  cf. 
A*,  1928,  827). — Assuming  with  Main  Smith  and  others 
that  all  four  valency  electrons  of  the  carbon  atom 
are  in  orbit  L  but  two  are  of  quantum  number  2X  and 
the  other  two  of  quantum  number  20,  the  differences 
in  b.  p.  and  density  between  primary,  secondary,  and 
tertiary  saturated  and  unsaturated  hydrocarbons  are 
discussed  both  from  the  point  of  view  of  their  probable 
molecular  structure  and  polarisation.  A,  Freiman, 

Effect  of  a  nuclear  spin  on  the  optical  spectra. 
J.  Hargreaves  (Proc.  Roy.  Soc.,  1929,  A,  124, 
568 — 591). — Mathematical.  The  motion  of  a  single 
electron  in  a  Coulombian  field  due  to  a  nucleus 
possessing  a  4  quantum  of  spin  is  considered,  and 
the  results  are  compared  with  Jackson's  recent  work 
on  the  hyperfine  structure  of  the  optical  spectrum  of 
caesium  (cf.  this  vol.,  1).  It  is  found  that  each  of  the 
electron  spin  fine  structure  levels  splits  up  into  two. 
The  problem  is  dealt  with  on  the  lines  of  Pauli's 
treatment  (cf.  A.,  1927,  807),  introducing,  in  addition 
to  the  electronic  spin  variables,  similar  ones  for  the 
nuclear  spin.  The  method  does  not  give  the  correct 
S  levels,  but  empirical  equations  are  constructed  which 
give  two  levels.  The  calculated  intensities  of  the 
Zeeman  components  of  the  transitions  are  found  to 
be  independent  of  the  central  field.  A  determination 
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of  the  numerical  intensity  ratios  of  the  1)  and  P 
series  shows  that  the  strongest  lines  are  those  in  which 
there  is  no  change  in  the  spin  configuration,  whilst 
the  next  strongest  are  those  in  which  there  is  one 
change,  either  that  of  the  nucleus  or  that  of  the 
electron.  So  far  as  the  energy  levels  are  concerned, 
the  results  obtained  are  substantially  the  same  as 
those  of  Jackson.  L.  L.  Bircumshaw. 

Electro-dynamics  of  the  rotating  electron. 
I.  Tamm  (Z.  Physik,  1929,  55,  199— 220).— Mathe¬ 
matical.  J.  W.  Smith. 

Heisenberg's  indetermination  principle  and 
the  quantum.  G.  E.  M.  Jatjncey  (Nature,  1929, 
124,  57). 

Distribution  of  charge  in  the  carbon  atom. 
G.  W.  Brindley  (Proc.  Leeds  PhiL  Soe.,  1929,  1; 
402— 411).— The  distribution  of  charge  in  the  carbon 
atom  can  be  arrived  at  theoretically  by  a  consideration 
of  the  F  curve  for  carbon,  F  being  the  scattering 
power  of  the  atom  for  X-rays,  and  a  function  of  the 
glancing  angle  0  and  the  wave-length  X.  The  F 
curve  for  diamond  is  compared  with  the  theoretical 
curve  derived  from  the  usual  model  of  the  carbon 
atom.  The  two  curves  do  not  agree  well,  the  dis¬ 
agreement  being  greatest  for  large  values  of  sin  0, 
where  the  calculated  curve  is  known  most  accurately. 
In  any  investigation  to  determine  the  asymmetry  of 
the  carbon  atom  experimentally  by  X-ray  methods, 
spectra  which  occur  between  sin  0=0  JO  and  0*30  will 
be  specially  important,  as  over  this  range  the  con¬ 
tributions  of  the  L  electrons  to  the  F  curve  are  varying 
most  rapidly.  Very  little  information  can  be  derived 
about  L  electrons  from  a  study  of  spectra  at  values 
of  sin  0  greater  than  040*  A.  J.  Mee. 

Forces  between  atoms  and  between  molecules. 
I.  Periodicity  of  interatomic  forces.  D.  Avda- 
lian  (Ukraine  Chem.  J.,  1929,  4,  95— 98).— The  force 
D  acting  between  atoms  is  calculated  for  the  elements 
in  the  periodic  table  from  Lindemann’s  formula 
D=TS/F^3,  T*  being  the  absolute  m.  p.  and  a  measure 
of  the  intensity  of  the  atomic  energy  and  Vm  the 
square  of  the  amplitude  of  the  vibration  at  the  m.  p* 
which  is  proportional  to  the  energy  of  the  vibration. 
The  curve  connecting  D  with  the  atomic  numbers 
shows  a  series  of  minima  and  maxima,  the  minima 
separating  the  periods  in  the  periodic  tables. 

A,  Freiman. 

Modern  developments  of  wave  mechanics  and 
their  bearing  on  the  understanding  of  crystal 
structure.  P.  P.  Ewald  (Trans.  Faraday  Soe., 
1929,  25,  402 — 409).— The  general  principles  which 
have  been  advanced  for  the  elucidation  of  the  struc¬ 
ture  of  atoms  and  atomic  forces  are  reviewed  and 
applied  to  problems  of  chemical  action  and  of  crystal 
chemistry.  These  include  the  Schrodinger  picture 
of  the  atom,  the  Pauli  exclusion  principle  and  electron 
spin,  the  principle  of  energy  shift  by  resonance,  and 
the  London-Heitler  application  to  exchange  energy. 
An  account  is  given  of  Unsold’s  and  of  Pauling’s  work 
on  polar  crystals  and  of  recent  wrork  in  connexion  with 
exchange  phenomena  in  metals.  It  is  emphasised  that 
the  principle  of  exchange  energy  is  important,  not  only 
for  the  homopolar,  but  also  for  the  polar  chemical 
inking.  L.  L.  Bircumshaw. 


Diatomic  molecules  according  to  the  wave 
mechanics.  I*  Electronic  levels  of  the  hydro¬ 
gen  molecular  ion.  P.  M.  Morse  and  E.  C.  G. 
Stiteckelberg  (Physical  Rev.,  1929,  [ii],  33,  932— 
947). — Mathematical.  N,  M,  Bligh, 

Scattering  coefficient  of  hydrogen  according 
to  wave  mechanics.  J.  A.  Stratton  (Helv.  phys, 
Acta,  1928, 1,  47—74;  Chem.  Zentr.,  1929,  i,  968)  — 
A  study  of  the  intensity  and  spatial  distribution  of 
the  unmodified  component.  A.  A*  Eld  ridge. 

Structure  of  atomic  nuclei.  M.  F.  Soonawala 
(Indian  J.  Physics,  1929,  3,  489— 492).— A  table  is 
constructed  on  the  hypothesis  that  atomic  nuclei  are 
formed  by  the  synthesis  of  protons,  electrons,  and 
rare  gas  nuclei,  and  its  features  are  examined  for 
evidence  as  to  why  the  most  favoured  condensation 
of  protons  and  electrons  should  give  rise  to  the  nuclei 
constituting  matter.  It  is  shown  that  the  isotopes  of 
the  rare  gases  may,  with  the  protons  and  electrons, 
give  rise  to  the  known  groups  of  elements. 

N.  M.  Bligh. 

Possible  cause  for  the  transformation  of  energy 
into  matter.  G.  I.  Pokrovski  (Z.  Physik,  1929,  55, 
771 — 777  ;  cf.  this  vol.,  623).— Mathematical  The 
gravitation  effect  of  energy  is  discussed  as  a  cause  of 
the  formation  of  new  protons,  and.  the  determination 
of  the  upper  limit  of  the  elementary  mass,  i.e.9  the 
mass  of  the  proton,  is  mentioned.  The  value  obtained 
is  1*67  x  10"24  g.  A.  J.  Mee. 

Possibility  of  an  experimental  proof  of  the 
reciprocal  annihilation  of  electrons  and  protons. 
C.  Lonnqvist  (Z.  Physik,  1929,  55,  789— 800).— The 
reciprocal  annihilation  of  protons  and  electrons  by 
collision  is  a  hypothetical  source  of  energy,  the  cosmic 
importance  of  which  has  been  stressed  by  Eddington. 
Some  indications  of  methods  which  could  be  used  for  the 
experimental  proof  of  the  occurrence  of  such  annihil¬ 
ation  are  given.  It  is  suggested  that  hydrogen  nuclei, 
f.e,,  free  protons,  are  completely  unprotected  against 
electron  bombardments,  and  hence  they  will  be 
neutralised  at  their  first  encounter  with  an  electron. 
Means  for  testing  this  are  discussed.  A.  J.  Mee. 

Relative  masses  of  the  proton,  electron,  and 
helium  nucleus.  E.  E.  Witmer  (Nature,  1929, 
124,  180 — 181).— Numerical  relationships,  possibly 
of  a  fundamental  nature,  are  indicated,  and  the 
possibility  that  the  helium  nucleus  is  an  ultimate 
particle  is  considered.  A.  A.  Eldridge. 

Effect  of  the  addition  of  hydrogen  and  water 
on  the  radiation  emitted  from  the  carbon  mon¬ 
oxide  flame.  W.  E.  Garner  and  F,  Roffey  (J.C.S., 
1929,  1123—1140;  cf.  A.,  1928,  375).— The  addition 
of  hydrogen  or  water  vapour  diminishes  the  emission 
of  radiation  and  increases  the  speed  of  flame  of 
mixtures  of  carbon  monoxide  and  oxygen  under  con¬ 
ditions  of  rapid  cooling.  This  confirms  Helmholtz’s 
view  that  the  radiation  from  flames  is  largely  chemi¬ 
luminescence.  The  emitters  of  the  radiation  are 
freshly  formed  activated  molecules  of  carbon  dioxide. 
The  radiation  is  diminished  in  three  stages  :  (1)  from 
0  to  0*04%  H2,  where  the  decrease  is  proportional  to 
[K]112,  (2)  at  0*04%,  wdiere  a  marked  step  occurs, 
and  (3)  from  0*04  to  2%,  where  the  decrease  is 
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continuous  but  less  rapid  than  in  (1).  Measurements 
of  the  speeds  of  the  flame  have  been  made,  and  the 
radiation-speed  curves  show  a  step  at  0*04%  H2. 
The  speed  increases  with  the  addition  of  hydrogen  or 
water.  The  general  inference  drawn  from  the  results 
is  that  the  decrease  in  radiation  is  due  partly  to 
chemical  and  partly  to  physical  causes,  the  latter 
being  mainly  collisions  of  the  second  kind  between 
activated  carbon  dioxide  molecules  and  atomic 
hydrogen  or  protons.  The  occurrence  of  the  step 
supports  Bone’s  view  that  there  are  two  distinct 
chemical  mechanisms  in  the  flame,  one  being  dominant 
above  0*04%  H2  and  the  other  below  this  concen¬ 
tration.  The  increase  hi  speed  of  flame  on  the  addi¬ 
tion  of  hydrogen  up  to  0*04%  can  be  interpreted  as 
due  to  a  rise  of  temperature  consequent  on  the 
diminished  radiation.  F.  L.  Usher. 

Formation,  pre-dissociation,  and  dissociation 
of  molecules  determined  by  vibration  spectra. 
Sulphur  monoxide.  V.  Henri  and  F.  Wolff  (J. 
Phys.  Radium,  1929,  [vi],  10,  81 — 106).* — It  follows 
from  the  principles  of  wave  mechanics  that  a  molecule 
is  not  necessarily  formed  when  two  atoms  approach 
one  another,  but  that  combination  depends  on  the 
mutual  orientation  of  the  magnetic  moments  of  their 
valency  electrons.  Generally,  the  distribution  of  the 
valency  electrons  of  two  atoms  the  nuclei  of  which 
have  been  made  to  coincide  should  conform  with 
Pauli’s  principle.  In  the  case  of  nitrogen  two  kinds 
of  diatomic  molecule  should  be  possible,  one  dis¬ 
sociating  at  11*4  volts  and  the  other  at  3*8  volts,  the 
latter  kind  being,  in  the  author’s  view,  identical  with 
Rayleigh’s  active  nitrogen.  Analysis  of  the  vibration 
spectrum  makes  it  possible  to  calculate  the  energy  of 
dissociation  of  a  diatomic  molecule  into  atoms  of 
which  neither,  or  one,  or  both  may  be  activated.  A 
new  spectrum  has  been  obtained  by  sparking  dried 
sulphur  dioxide  at  a  pressure  of  20 — 30  mm.  It  con¬ 
sists  of  a  large  number  of  bands  at  intervals  of  40 — 
60  A.  and  extending  to  2549  A.  The  general  character 
of  the  spectrum  is  that  typical  of  a  diatomic  molecule, 
but  differs  greatly  from  the  spectra  of  oxygen  or 
sulphur.  An  analysis  of  the  vibration  spectrum  shows 
that  the  molecules  responsible  for  it  are  those  of  SO. 
The  energy  of  dissociation  of  this  compound  into 
normal  atoms  has  been  calculated  to  be  —148  kg. -cab, 
in  striking  agreement  with  the  figure  obtained  from 
thermochemical  data,  viz,,  —146*2  kg.-cal.  The 
moment  of  inertia  of  the  molecule  has  been  found  to 
be  32  x  1(H°,  giving  1*34  A.  as  the  distance  between 
the  oxygen  and  sulphur  atoms.  F.  L.  Usher. 

Effect  of  volume  changes  on  the  infra-red 
vibrations  of  simple  crystals.  E.  0.  S  ala  NT 
{Proc.  Nat.  Acad.  Sci.,  1929,  15,  533 — 537). — Using 
the  formula  of  Carpenter  and  Stoodley  (cf.  A,,  192S, 
694)  it  is  shown  how  to  calculate  the  effect  of  changing 
the  distance  apart  of  neighbouring  ions  in  the  crystal, 
as  brought  about  by  temperature  and  pressure  changes, 
and  also  the  effect  of  volume  changes  on  the  wave¬ 
length  of  maximum  reflecting  power  as  given  by  the 
Havelock  equation.  The  latter  calculation  is  shown 
to  require  a  knowledge  of  the  change  with  volume  of 
the  dielectric  constant  and  of  the  wave-length  corre¬ 
sponding  with  the  vibration  frequency.  The  calcul¬ 


ated  results  in  the  two  cases  are  given  for  sodium 
chloride  and  for  potassium  chloride,  bromide,  and 
iodide.  N.  M.  Bligh. 

Near  infra-red  absorption  spectra  of  calcite 
and  strontianite.  E.  K,  Plyler  (Physical  Rev., 
1929,  [ii],  33,  948— 951). — Thick  specimens  (2  cm.)  cut 
at  right  angles  to  the  optic  axis  were  used,  and  for 
calcite  bands  were  observed  at  1*76,  1*9,  2*0,  and 
2*2  (x,  similar  to  those  found  by  Schaefer  (ef.  A,, 
1927,  5)  in  the  near  infra-red.  Combination  relation¬ 
ships  were  found  to  exist  between  these  two  sets  of 
bands,  with  fair  agreement  of  observed  and  calculated 
values.  For  strontianite  the  bands  were  at  1*89,  2*01, 
and  2*19  y.  and  of  a  similar  type  to  those  of  calcite. 
The  value  9*2  y.  was  calculated  for  the  inactive 
-fundamental,  in  good  agreement  with  Nielsen’s  value 
8*98  u  (cf.  this  vol.,  119).  N.  M.  Bligh. 

Combination  bands  in  the  infra-red  spectra 
of  carbon  tetrachloride  and  silicon  tetrachloride. 
H.  H.  Marvin  (Physical  Rev.,  1929,  [ii],  33,  952 — 
953). — Assuming  that  the  six  Raman  bands  of  carbon 
tetrachloride  (cf.  Pringsheim  and  Rosen,  A.,  1928, 
1307)  give  the  fundamental  absorption  frequencies,  it 
is  shown  that  their  simple  combinations  account  for 
almost  all  the  absorption  bands  between  1  and  16  j i. 
The  absorption  bands  of  silicon  tetrachloride  are 
accounted  for  by  similar  combinations  of  six  funda¬ 
mental  frequencies,  the  two  systems  and  their  com¬ 
binations  being  very  similar.  N.  M.  Bligh. 

Absorption  spectrum  of  hydrogen  chloride. 
C.  F.  Meyer  and  A.  A.  Levin  (Physical  Rev.,  1929, 
[ii],  34,  44 — 52). — The  vibration-rotation  spectrum  of 
hydrogen  chloride  consists  of  a  fundamental  band  at 
3*46  a  and  a  harmonic  at  1*76  jx.  Using  a  new 
spectrometer  and  very  narrow  slits,  the  lines  of  the 
fundamental  were  resolved,  each  into  two  lines  due 
to  the  existence  of  the  isotopes  Cl35  and  Cl37.  The 
relative  intensities  of  the  lines  in  the  two  series  agrees 
with  the  accepted  proportion  of  the  isotopes,  3  :  1 
approximately.  In  the  harmonic,  good  separation  of 
the  lines  arising  from  the  isotopes  was  obtained. 
Wave- number  and  intensity  results  for  the  two  series 
of  lines  in  each  band  are  given,  N.  M-  Bligh. 

Analysis  of  the  hydrogen  chloride  bands. 
W.  F.  Colby  (Physical  Rev.,  1929,  [ii],  34,  53 — 56; 
cf.  preceding  abstract). — Wave-numbers  for  the  two 
isotopes  in  the  bands  are  fitted  to  a  cubic  formula  of 
the  rotational  quantum  number  derived  from  Flies’ 
energy  expression  (cf.  A.,  1926,  881),-  and  tables  are 
given  of  the  wave  numbers  thus  computed.  From  the 
formula  the  constants  of  the  molecule  were  deter¬ 
mined  in  accordance  with  the  energy  expression  for 
the  rotating  dipole  as  derived  by  wave  mechanics. 

N,  M.  Bligh, 

Effect  of  temperature  on  the  absorption  bands 
of  fused  quartz  in  the  infra-red.  W.  A.  Parlin 
(Physical  Rev.,  1929,  [ii],  34,  81 — 91). — The  absorp¬ 
tion  bands  of  thin  quartz  films,  of  thickness  2  mm.  for 
the  3  fx  region  to  4x  1(H  mm.  for  the  8  y.  region,  were 
investigated  at  the  ordinary  temperature  and  at  850°. 
The  band  in  the  region  of  anomalous  dispersion  at 
9  fx  shifted  towards  longer  wave-lengths  with  rise  of 
temperature.  With  higher  resolution  fine-structure 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY, 


975 


bands  were  found  which  did  not  shift  with  change  of 
temperature,  but  underwent  marked  intensity  changes. 
Several  sharp  bands  between  2  and  4  p  did  not  change 
with  temperature.  A  broad  double  band  was  found 
at  12*5  p.  1ST.  M.  Elicit, 

Diatomic  molecules  according  to  the  wave 
mechanics.  II.  Vibrational  levels,  P.  M. 
Morse  (Physical  Rev.,  1929,  [ii],  34,  57 — 64). — An 
exact  solution  is  obtained  for  the  Schrodinger  equation 
representing  the  motions  of  the  nuclei  in  a  diatomic 
molecule,  a  simple  form  for  the  potential  energy  func¬ 
tion  being  assumed,  satisfying  certain  specified  con¬ 
ditions.  A  formula  is  obtained  for  the  allowed  vibra¬ 
tional  energy  levels,  and  is  found  to  satisfy  experi¬ 
mental  values.  The  normal  molecular  separation  rQ 
and  the  classical  vibration  frequency  co0  are  shown 
to  be  related  by  the  empirical  law  to  a 

dose  approximation ;  K  is  the  same  constant  for  all 
diatomic  molecules  and  all  electronic  levels.  By  the 
above  results  experimental  data  for  various  levels  and 
molecules  are  analysed  and  a  table  of  constants  is 
obtained  from  which  the  potential  energy  curves  can 
be  plotted.  N.  M.  Bligh. 

Investigations  in  the  spectral  region  20 — 40  u, 
L.  Kellner  (Z.  Physik,  1929,  56?  215— 234) —Owing 
to  its  good  transmission  at  wave-lengths  of  20  p  and 
upwards,  paraffin  wax  is  a  very  suitable  material  for 
windows  for  a  micro-radiometer  for  use  in  the  long¬ 
wave  infra-red  region.  It  is  gas-tight  and  owing  to 
its  selective  absorption  in  the  shorter-w'ave  region  up 
to  about  16  p  it  filters  this  out  of  the  radiation. 

The  transmission  of  thin  sheets  of  rock-salt  over 
the  range  20—37  p  has  been  measured  and  the 
extinction  coefficient  at  different  wTave-Iengths  over 
this  range  calculated.  The  “  residual  rays  ”  of  fluor¬ 
spar  have  been  measured  over  a  similar  range.  In 
contradiction  to  previous  observations  (Rubens  jand 
Hettner,  A.,  1916,  ii,  463),  only  one  maximum  was 
found,  between  26  and  30  p,  the  reflecting  power 
rising  to  a  maximum  at  about  32*8 

J.  W.  Smith. 

Method  of  obtaining  the  optical  constants  of 
metallically  reflecting  substances  in  the  infra¬ 
red.  0.  Boeckner  (J.  Opt.  Soe.  Amer.,  1929,  19, 
7—15)  .—The  method  described,  which  is  applicable 
to  amorphous  substances  and  to  uniaxial  crystals, 
consists  in  measuring  the  reflecting  power  of  light, 
polarised  in  the  plane  of  incidence,  at  two  angles  of 
incidence,  and  calculating  the  refractive  index  and 
the  extinction  coefficient  by  the  Fresnel  formula. 
The  change  of  reflecting  power  with  change  of  angle 
of  incidence  was  also  investigated.  Curves  are  given 
for  the  reflecting  power  for  angles  of  incidence  of  5° 
and  68°,  and  for  the  refractive  index  and  extinction 
coefficient  of  fused  and  crystalline  quartz,  plotted 
against  wave-lengths.  Experimental  and  calculated 
values  of  the  reflecting  power  show  good  agreement. 

N,  M.  Bligh. 

Infra-red  emission  bands  under  high  disper¬ 
sion,  M.  Neunhoeffer  (Ann.  Physik,  1929,  [v]? 
2,  334 — 349). — The  infra-red  emission  of  burning 
hydrogen  and  carbon  monoxide  has  been  studied  by 
means  of  a  reflexion  grating  and  thermopile,  and 
quantitative  absorption  curves  have  been  obtained 


for  the  principal  bands.  The  water  bands  exhibit 
rotation  frequencies  clearly,  but  the  carbon  dioxide 
bands  show  no  sign  of  resolution  at  the  same  dis¬ 
persion.  The  water  band  at  2*7  p  exhibits  a  single 
constant  frequency  difference  of  24^0*5  cm.***1, 
indicating  one  definite  moment  of  inertia  2*3  xKh40 
at  the  temperature  of  tiie  flame.  When  the  temper¬ 
ature  of  the  carbon  monoxide  flame  is  raised  by 
inserting  an  electrically  heated  platinum  spiral,  the 
maxima  near  4*3  p  are  not  changed  in  wave-length, 
but  the  percentage  change  in  intensity  is  greater  on 
the  long-wave  than  on  the  short-wave  sides  of  the 
bands.  Addition  of  argon  to  the  carbon  monoxide 
does  not  shift  the  maxima,  but  the  changes  in  intensity 
occur  in  a  manner  consistent  with  the  fall  in  flame 
temperature.  The  bands  near  2*7  p  for  both  "water 
and  carbon  dioxide  are  similarly  affected  by  variations 
in  the  environment,  although  the  broadening  of  the 
short-wave  band  for  water  is  more  symmetrical  when 
the  gas  is  preheated.  R.  A.  Morton, 

Fluorescence  and  infra-red  absorption.  ¥. 
Posejpal  (Compt,  rend.,  1929,  189,  159— 161),— A 
generalisation  of  the  author’s  theory  (this  voL,  120) 
in  which  it  is  shown  that  an  effect  analogous  to  the 
Raman  and  Cabannes-Daure  effects  exists  for  fluores¬ 
cence  spectra.  The  calculated  and  observed  values  of 
the  wave-lengths  of  the  fine  bands  of  the  fluorescence 
spectrum  of  benzene  (liquid  or  vapour)  are  in  close 
agreement.  The  theory  also  provides  confirmation  of 
the  Haber-Lindemann  formulas.  J.  Grant. 

Infra-red  registering  spectrometer.  P.  Lam¬ 
bert  and  J,  Lecomte  (Compt.  rend.,  1929,  189, 
155 — 158). — The  spectrometer  consists  of  two  30° 
rock-salt  prisms,  one  of  which  is  fixed  and  receives 
the  original  source  of  light,  whilst  the  other  is  sup¬ 
ported  on  a  movable  platform  which  also  carries  a 
thermo-electric  cell  on  to  which  the  ray  emerging 
from  the  second  prism  is  directed.  Wave-length- 
percentage  transmission  curves  are  obtained  directly 
by  passing  a  spot  of  light  from  a  galvanometer  (con¬ 
nected  to  the  thermo-couple)  across  a  light-sensitive 
paper  held  on  a  plate  which  travels  in  unison  with  the 
platform  carrying  the  second  prism.  A  wave-length 
range  of  15  p  is  obtainable.  J.  Grant. 

Quantum  theory  of  the  Raman  effect.  E. 
Amaldi  (Atfci  R.  Accad.  Lincei,  1929,  [vi],  9,  876 — 
881). 

Incoherent  scattering  in  gases.  F.  Rasetti 
(Nature,  1929,  124,  93). — A  purely  electronic  trans¬ 
ition  has  been  observed  in  the  scattering  process  with 
nitric  oxide.  By  the  use  of  apparatus  permitting 
ultra-violet  excitation  of  gases  at  10  atm.,  good 
Raman  spectra  of  hydrogen  have  been  obtained. 

A.  A.  Eldridge. 

Raman  effect  in  diatomic  gases.  II.  F. 
Rasetti  (Proc.  Nat.  Acad.  Sci.,  1929,  15,  515 — 519; 
of,  this  voL,  627).— With  an  improved  experimental 
arrangement  permitting  the  use  of  the  2536  mercury 
line  as  exciting  light  to  obtain  stronger  scattering, 
experiments  were  conducted  on  nitrogen,  oxygen,  and 
hydrogen  showing  more  clearly  the  relation  between 
Raman  transitions  and  band  spectrum  structure. 
Sharp,  wrell-resolved  Raman  lines  corresponding  with 
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rotational  transitions  were  obtained  and  photographed 
and  their  frequencies  measured.  The  molecules  are 
all  in  the  S  states,  and  the  lines  are  discussed  theor¬ 
etically  from  the  point  of  view  of  the  new  quantum 
mechanics.  Oxygen  gives  a  pattern  of  equally  spaced 
lines,  nitrogen  presents  a  spectrum  of  alternating 
intensities,  and  the  previously  unknown  moment  of 
inertia  of  the  nitrogen  molecule  in  the  normal  state  is 
found  to  be  (14*0+0*1)  x  10^40.  The  vibrational- 
rotational  Raman  spectra  should  give  a  (bform  branch 
and  PP-  and  RR- form  branches,  but  only  the  un¬ 
resolved  Q-form  branch  has  been  observed. 

N.  M.  Bligh. 

Influence  of  temperature  on  Raman  lines. 
Y.  Fujioka  (Nature,  1929,  124,  11). — Experiments 
with  benzene,  toluene,  and  carbon  tetrachloride  show 
that  when  the  temperature  of  the  scattering  substance 
is  raised,  certain  Raman  lines  become  very  diffuse. 
It  is  supposed  that  the  diffuseness  of  Raman  lines  is 
due  to  molecular  rotation,  rise  of  temperature  acceler¬ 
ating  the  rotation  and  causing  broadening  of  the  lines. 
The  effect  is  most  noticeable  for  close  doublets. 

A.  A.  Eldridge. 

Raman  effect  in  carbon  disulphide.  A.  S. 
Gavesan  and  S.  Venkateswaran  (Nature,  1929. 124, 
57). — The  scattered  spectrum  of  carbon  disulphide 
gives  two  prominent  frequency  shifts,  corresponding 
with  15*27  and  12*50  p,  respectively.  None  of  the 
infra-red  absorption  bands  observed  by  Coblentz  are 
represented  in  the  scattered  spectrum. 

A.  A.  Eldridge. 

Relation  between  Raman  spectra  and  ultra¬ 
violet  absorption.  A.  Langsbth  (Nature,  1929, 
124,  92). — On  the  assumption  that  the  strongest 
band  in  the  absorption  spectrum  of  chlorobenzene  is 
due  to  the  electronic  transition  from  the  lowest  level 
in  the  normal  state  to  the  lowest  level  in  the  excited 
state,  a  general  analysis  of  the  spectrum  by  means 
of  the  Raman  frequencies  lias  been  made.  The 
strongest  frequencies  of  vibration  in  the  excited  state 
are  :  318*8,  519*0,  523*9,  929*8,  and  962*6  cm.4 

A.  A.  Eldridge. 

Raman  effect  in  carbon  dioxide.  P.  N.  Ghosh 
and  P.  C.  Mahanti  (Nature,  1929,  124,  92^93).— 
The  results  of  Rasetti  (this  vol.,  241)  support  the 
linear  model  of  the  carbon  dioxide  molecule. 

A.  A,  Eldridge. 

Raman  effect  in  gases  and  liquids.  P.  N. 
Ghosh  and  P.  C.  Mahanti  (Nature,  1929,  124, 
230). — Optically  inactive  vibrations  are  postulated. 

A.  A.  Eldridge. 

Raman  effect.  A.  Dadieu  and  K.  W.  F.  Kohl- 
rausch  (Pliysikal.  Z.,  1929,  30,  384 — 391). — The 
Raman  frequencies  for  25  aliphatic  and  aromatic 
compounds  are  given,  and  their  classification  with 
respect  to  groupings  of  the  type  OC,  CIO,  etc.  is  dis¬ 
cussed.  The  classification  is  by  no  means  unequivocal ; 
e.g.,  benzene  exhibits  not  only  the  frequency  v== 
3050  which  is  characteristic  of  the  aromatic  OH 
linking,  but  also  shows  the  frequency  v=2940  which 
is  ascribed  to  the  aliphatic  OH  linking.  Anti-Stokes 
lines  are  recorded  only  with  halogen  derivatives. 
Investigation  of  mixtures  of  benzene  and  carbon 
tetrachloride  and  of  solutions  of  naphthalene  in  carbon 
tetrachloride  shows  no  reciprocal  effects  as  regards 


shifting  of  the  Raman  spectra.  The  acetic  acid-water 
system  disclosed  no  frequencies  capable  of  indicating 
the  occurrence  of  dissociation.  The  influence  of 
temperature  on  the  intensities  of  the  Raman  lines 
and  the  scattered  (undisplaced)  exciting  lines  has  been 
studied  for  carbon  tetrachloride.  R.  A.  Morton. 

Raman  effect  of  water.  A.  Dadieu  and  K.  W.  F. 
Kohlrausch  (Naturwiss.,  1929,  17,  625 — 626). — 
The  Raman  frequency  for  water  has  been  variously 
recorded  as  3280  to  3450  cm.4,  the  mean  of  all  the 
determinations  being  3338  cm4  Repetition  has 
resulted  in  the  observation  that  the  Raman  lines 
corresponding  with  three  mercury  lines  are  all  double, 
the  frequencies  being  3324  and  3513  cm.4,  respec¬ 
tively.  The  mean,  3419  cm.-1,  corresponds  with 
129  g. -cal. /mol.  for  the  energy  necessary  for  the 
rupture  of  the  OH  linking,  whilst  observed  values  are 
given  as  120  and  147  g. -cal. /mol.  The  observed 
Raman  lines  are  shown  to  be  not  inconsistent  with 
theory.  R.  A.  Morton. 

Raman  spectra  of  p-,  o-,  and  m-xylenes. 
(Mlle.)  W.  Czapska  (Compt.  rend.,  1929,  189,  32 — 
33). — The  Raman  spectra  excited  by  the  mercury  lines 
a  4047  to  4359  are  different  for  the  xylenes,  but  the 
frequencies  Av  1371  and  2918  are  common  to  all 
three.  The  o-  or  p-  and  m-,  but  not  the  o-  and 
p-isomerides  have  frequencies  in  common. 

J.  Grant. 

Raman  spectra  of  sulphuric  acid  and  the 
sulphates.  S.  K.  Mukherjee  and  P.  N.  Sengupta 
(Indian  J.  Physics,  1929, 3,  503 — 505). — To  investigate 
characteristic  infra-red  frequencies  of  salts  in  solution 
Wood’s  method  (A.,  1928,  1306)  was  used,  involving 
only  short  exposure  periods,  and  spectrograms  were 
obtained  of  magnesium,  sodium,  and  copper  sulphates 
and  of  sulphuric  acid.  In  the  case  of  the  sulphates 
modified  lines  were  found  at  4552*2  and  4213*7  A. 
The  wave- number  difference  between  the  exciting 
and  excited  lines  corresponds  with  infra-red  absorp¬ 
tion  at  10*2  [i .  Sulphuric  acid  shows  five  modified 
lines  corresponding  with  absorption  at  11*01,  10*96, 
17*9,  and  18*4  and  4*68  Each  solution  gave  always 
the  same  frequency  for  the  scattered  components 
and  this  infra-red  frequency  is  attributed  to  the  S04 
ion.  N.  M.  Bligii. 

Scattering  of  light  in  quartz  and  solid  amorph¬ 
ous  substances  which  contain  the  Si02  group. 
E.  Gross  and  M.  Romanova  (Z.  Physik,  1929,  55, 
744 — 752). — The  spectra  of  radiations  scattered  by 
crystalline  quartz,  amorphous  quartz,  crown  and  flint 
glasses  were  investigated.  It  was  found  that  in 
amorphous  quartz  and  the  glasses  there  were  displace¬ 
ments  in  the  spectra.  For  quartz,  besides  the 
already  known  but  weak  lines  corresponding  with 
wave-lengths  19*9  and  8*2  y.,  the  very  weak  lines 
corresponding  with  wave-lengths  31*3,  19*0,  17*1, 
15*8,  13*4,  10*6,  and  9*8  ja,  were  found.  Amorphous 
substances  containing  the  Si02  group  have  faded 
bands  in  their  scattered  spectra,  instead  of  the  lines 
found  in  the  spectrum  of  crystalline  quartz. 

A.  J.  Mee. 

Vibrational  quantum  analysis  of  red  cyanogen 
bands.  R.  K.  Asundi  and  J.  W.  Ryde  (Nature, 
1929,  124,  57). — The  band  at  v  14430  is  not  the  true 
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0—0  band  of  the  system.  Six  new  bands  have  been 
fitted  in  the  existing  n'  jnn  table  for  the  red  cyanogen 
bands.  Assuming  v  10937  to  be  the  0—0  band,  the 
vibrational  equation  is:  vhewJ —  1 0937 + ( 1782^'  — 
13*5?^2)  —  (2055?*/ f  —  1 3-3ft"2),  A.  A.  Eldkibge, 

New  bands  in  the  spectrum  of  lanthanum 
oxide,  G.  Piccardi  (Nature,  1929,  124,  129). — 
The  oxide  has  been  completely  vaporised  by  the  use 
of  the  oxy-hydrogen  flame;  the  spectrum  then 
consists  of  bands  only.  Between  7000  and  2400  A. 
IS  groups  of  bands  have  been  recorded. 

A.  A.  Eldridge. 

Absorption  spectra  of  phthaleins  of  trihydric 
phenols.  B.  C.  Gibbs  and  C.  V.  Shapiro  (J.  Amer. 
Chem.  Soc.,  1929,  51,  1755 — 1766). — Data  and  curves 
are  given  for  the  absorption  spectra  of  pyrogallol- 
benzein,  gallem,  sulphongallein  (cf.  Orndorff,  A., 
1925,  i,  277 ;  1926,  949;  1927,  671),  hydroxy quinol- 
phthalein  and  -sulphonphthalein  (cf.  this  vol.,  822), 
and  phloroglucinolsulphonphthalein,  in  (a)  absolute 
alcohol,  (b)  concentrated  sulphuric  acid,  and  (c) 
aqueous  potassium  hydroxide.  The  results  are 
interpreted  along  lines  now  familiar  (cf.  A.,  1928, 
570,  1019,  1374).  In  alcoholic  solution  pyrogallol- 
benzein  is  quinonoid,  gallein  mainly  lactonoid,  and 
sulphongallein  and  its  dimethyl  ether  are  internal 
complex  salts.  In  sulphuric  acid  the  first  three  com¬ 
pounds  show  closely  related  absorptions,  as  they  do 
in  aqueous  potassium  hydroxide.  Phloroglucinol¬ 
sulphonphthalein  is  quinonoid  in  neutral  solution ; 
its  orange-yellow  alkaline  solutions  remain  unchanged 
for  some  months.  The  quinonoid  phthaleins,  unlike 
those  of  lactonoid  structure,  show  considerable 
differences  in  absorption  with  changes  in  the  number 
and  position  of  the  hydroxyl  groups. 

EL  E.  F.  Notton. 

Absorption  spectra  of  halogenated  fluor¬ 
esceins,  R.  C.  Gibbs  and  C.  V.  Shapiro  (J.  Amer. 
Chem.  Soc.,  1929,  51,  1769— 1773).— The  absorption 
curves  of  dibromo-  (I),  tetrabromo-  (II,  eosin),  and 
tetrachloro-  (III)  -fluoresceins  in  alcohol  and  in 
sulphuric  acid  have  been  measured.  Introduction 
of  halogen  produced  no  radical  change  in  the  absorp¬ 
tion  spectrum  of  fluorescein  (cf.  A.,  1928,  526).  The 
bands  are  displaced  towards  the  region  of  longer  wave¬ 
lengths,  the  order  of  magnitude  of  the  displacement 
being  for  the  ultra-violet  bands,  II>I>III,  and 
for  the  visible  band,  II>III>L  Accordingly,  the 
halogen  derivatives  have,  like  fluorescein,  a  quinonoid 
and  not  an  internal  salt  structure  (cf.  Orndorff,  A., 
1914,  i,  542;  1927,  671).  The  results  are  compared 
with  those  previously  obtained  (cf.  preceding  abstract ; 
Holmes,  A.,  1925,  i,  255).  H.  E.  F.  Notton. 

Tautomerism  of  hydroxytriarylcarbinols,  II* 
L.  0.  Anderson  (J.  Amer.  Chem.  Soc.,  1929,  51, 
1889—1895;  ef.  A.,  1928,  219,  285).— Data  and 
curves  are  given  for  the  absorption  spectra  of  ethereal 
solutions  of  the  following  triphenylmethane  deriv¬ 
atives  :  diphenyl-5-chloro-o-tolylmethane,  diphenyl- 
5-bromo-o-tolylmethane,  p-hydroxy-m-metlioxytri- 
phenylmethane,  p- hydroxy  triphenylmethane,  and  di- 
phenyl-o-fcolylmethane,  and  of  the  fuchsone  and 
benzenoid  and  quinonoid  carbinols  derived  from  each, 
also  of  triphenylmethane  and  triphenylcarbinoL  The 


results  are  similar  to  those  obtained  in  alcoholic 
solution  (Orndorff  and  others,  A.,  1927,  764),  and 
they  afford  further  evidence  for  the  existence  of  the 
quinonoid  forms  of  the  carbinols. 

H,  E.  F.  Notton, 

Ferrous  nitroso-compounds.  H.  I.  Schlesin- 
ger  and  H.  B.  van  Valkenburgh  (J.  Amer.  Chem. 
Soc.,  1929,  51,  1323 — 1331). — The  absorption  spectra 
of  the  complexes  formed  between  ferrous  phosphate 
and  nitric  oxide  in  phosphoric  acid  solutions  and 
between  ferrous  chloride  and  nitric  oxide  in  alcohol 
solutions  are  almost  identical  with  the  spectra  of  the 
ferrous  sulphate-nitric  oxide  complex  in  sulphuric 
acid.  The  shift  of  the  absorption  bands  towards  the 
violet  which  occurs  on  dilution  of  the  solution  indicates 
a  transition  between  two  compounds.  This  transition 
appears  to  be  determined  by  the  activity  of  the  water 
in  the  solution.  The  results  support  the  views  of 
Kohlschutter  and  Sazanoff  (A.,  1911,  ii,  730).  The 
spectra  of  numerous  other  salt  solutions  saturated 
with  nitric  oxide  yielded  no  evidence  of  the  existence 
of  complex  ions  in  these  solutions.  S.  K.  Tweedy, 

Absorption  spectra  of  halogens  and  inter- 
halogen  compounds  in  solution  in  carbon  tetra¬ 
chloride.  A.  E.  Gillam  and  R.  A.  Morton  (Proc. 
Roy.  Soc.,  1929,  A,  124,  604— 616).— Measurements 
have  been  made  of  the  absorption  of  solutions  of 
chlorine,  bromine,  and  iodine  in  carbon  tetrachloride, 
using  a  Hilger  quartz  spectrograph  in  conjunction  with 
a  sector  photometer.  Summation  curves  are  con¬ 
structed  on  the  assumption  that  solutions  containing 
different  halogens  in  stoicheiometric  proportions 
would  obey  the  simple  mixture  law,  and  these  are 
compared  with  experimental  absorption  curves 
obtained  with  solutions  of  definite  inter-halogen  com¬ 
pounds,  and  with  experimental  curves  for  mixtures 
in  proportions  corresponding  with  known  compounds 
and  with  compounds  the  existence  of  which  is  doubt¬ 
ful.  The  results  are  in  good  agreement  with  those  of 
previous  investigators,  whose  wrork  is  summarised. 
It  is  shown  that  iodine  chloride,  iodine  bromide,  and 
bromine  chloride  (cf.  Hanson  and  James,  A.,  1928, 1004 ; 
Barratt  and  Stein,  this  vol.,  411)  possess  absorption 
bands  of  'which  the  maxima  are  accurately  measurable 
at  464,  487,  and  380  gg,  respectively.  At  the  dilu¬ 
tions  necessary  for  the  investigation  of  absorption 
spectra  all  three  compounds  are  to  some  extent 
dissociated;  with  iodine  chloride  the  dissociation  is 
scarcely  detectable,  with  iodine  bromide  it  remains 
slight,  whilst  with  bromine  chloride  it  is  considerably 
greater.  Solutions  containing  halogens  in  the  pro¬ 
portions  necessary  for  the  formation  of  iodine  tri¬ 
chloride,  iodine  tribromide,  and  bromine  trichloride 
were  found  to  contain  the  monohalide  and  free  halogen 
only.  L.  L.  Bircumshaw. 

Effect  of  gases  on  the  colour  of  iodine  vapour, 
and  the  solvent  action  of  various  vapours  on 
solid  Iodine.  R.  Wright  and  T.  McGregor 
(J.C.S.,  1929, 1364 — 1387). — It  has  been  observed  that 
the  colour  of  iodine  vapour  is  not  so  deep  in  a  vacuum 
as  in  air  (cf.  Dewar,  Proc.  C.S.,  1898,  241),  nitrogen, 
oxygen,  carbon  dioxide,  or  argon.  A  qualitative 
spectroscopic  examination  sho’wed  increased  absorp¬ 
tion  in  presence  of  gases  and  a  shifting  of  the  head  of 
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the  absorption  band  towards  the  red.  The  spectra 
were  identical  whichever  of  the  gases  mentioned  was 
present,  and  whether  excess  of  iodine  was  used  or  less 
than  would  saturate  the  available  space  with  vapour. 
The  colour  change  is  therefore  not  due  to  solubility 
of  the  iodine  in  the  gas  used  or  to  chemical  interaction 
between  the  gas  and  iodine.  The  vapour  pressure 
of  iodine  has  been  found  to  bo  slightly  less  in  air  than 
in  a  vacuum.  Experiments  on  the  solubility  of 
iodine  in  the  vapours  of  several  organic  solvents  have 
given  indefinite  results.  F.  L.  Usher. 

Ultra-violet  absorption  curves  of  terpene 
alcohols.  J.  Savard  (Bull.  Soc.  chim.,  1929,  [iv], 
45,  398 — 102 ;  cf.  A,,  1928,  1252). — The  ultra-violet 
absorption  of  rhodinol,  citronellol,  linalool,  and 
geraniol  in  hexane  solution  has  been  determined.  The 
accepted  constitutional  formula)  for  linalool  and 
geraniol,  and  probably  also  for  rhodinol  and  citronellol, 
are  in  agreement  with  the  results  of  spectral  analysis. 

C.  W.  Gibby. 

Molecular  absorption  of  iodine  in  the  vacuum 
ultra-violet.  H.  Sponer  and  W.  W.  Watson  (Z. 
Physik,  1929,  56,  184 — 196). — Iodine  vapour  shows 
three  distinct  absorption  series  in  the  ultra-violet 
region.  At  very  low  pressures  (the  vapour  pressure 
at  —24°)  there  occurs  only  one  series  of  bands  at 
about  1750  A.  At  higher  pressures  these  bands 
broaden  and  become  more  intense,  and  new  members 
appear.  It  has  not  yet  been  found  possible  to 
classify  these  bands.  At  about  —4°  a  strong  series 
of  close,  narrow  bands  begin  to  appear  in  the  region 
1950 — 1780  A.  Two  possible  systems  for  arranging 
this  series  are  discussed .  Strong  absorption  also  occurs 
in  the  region  1600—1500  A.,  but  this  could  be  observed 
only  qualitatively.  J.  W,  Smith. 

Absorption  of  a  crystal  of  dialogite.  P, 
Lerottx  (Compt.  rend.,  1929,  189,  162 — 163). — The 
pleochroic  absorption  phenomena  observed  for  tourm¬ 
aline  (A.,  1928,  934)  have  been  shown  to  occur  in  the 
ease  of  Colorado  dialogite  (MnC03)  for  the  wave¬ 
lengths  3655 — 5790  A.,  slight  anomalies  being  due 
probably  to  small  inclusions  in  the  crystal  which  are 
absent  from  the  purer  tourmaline.  The  pleoehroism 
of  dialogite  is  most  marked  in  the  ultra-violet  region. 

J.  Grant. 

Chlorides  of  sulphur.  II.  Molecular  extinc¬ 
tion  coefficients.  T.  M.  Lowry  and  G.  Jessop 
(J.C.S.,  1929,  1421—1435;  cf.  A.,  1927,  505).— An 
account  is  given  of  observations  of  the  extinction 
coefficients  of  chlorides  of  sulphur  of  compositions 
between  that  of  the  monochloride  and  that  of  the 
tetrachloride.  Since  the  colour  of  sulphur  chloride 
mixtures  reaches  a  maximum  at  the  approximate 
concentration  of  the  dichloride  and  not  of  the  tetra¬ 
chloride,  the  deep  red  colour  of  these  solutions  is  to 
be  attributed  to  dichloride.  Sulphur  dichloride 
absorbs  all  wave-lengths  less  than  6200  A.  Sulphur 
monochloride  has  a  maximum  of  selective  absorption 
in  the  ultra-violet  at  2660  A.  A  colorimetric 
analysts  of  the  system  was  made,  using  the  wave¬ 
lengths  5220  and  5400  A.,,  to  which  chlorine  and 
sulphur  monochloride  are  completely  transparent. 
Sulphur  tetrachloride  is  not  formed  in  appreciable 
quantities  in  the  liquid  chlorides  of  sulphur,  which 


behave  as  ternary  equilibrium  mixtures,  to  which  the 
law  of  mass  action  can  be  applied  in  accordance  with 
the  equation  2SCI2  S2C12+C12.  F.  J.  Wilkins. 

Comparative  spectrum  analysis  of  o-f  m-,  and 
p-isomerides  of  certain  benzene  derivatives.  J. 
Savard  (Aim.  Chim.,  1929,  [x],  9,  287 — 350). — The 
ultra-violet  spectral  absorption  of  the  vapours  of 
phenol,  o-,  m-9  and  p-cresols  has  been  investigated  at 
various  temperatures.  Except  in  the  case  of  p-eresol 
two  spectra,  separated  by  definite  intervals  and 
corresponding,  respectively,  with  the  normal  and 
activated  state  of  the  molecule,  are  found,  their 
superposition  giving  rise  to  doublets  and  certain 
abnormalities  in  intensity.  Vibration  frequencies  are 
greater  in  the  normal  than  in  the  activated  state. 
At  the  ordinary  temperature  p- cresol  has  a  spectrum 
consisting  of  four  regularly  spaced  groups  between 
2644  and  2848  A.,  the  intensity  of  lines  in  any  parti¬ 
cular  series  decreasing  towards  the  extreme  ultra¬ 
violet.  The  spectrum  of  o- cresol  consists  of  a  group 
of  bands  seemingly  irregularly  distributed  between 
2748  and  2784  A.  and  a  doublet  at  2692  A.,  whilst  that 
of  m-cresol  consists  of  two  groups,  one  consisting  of 
seven  bands  and  a  doublet  between  2642  and  2794  A. 
and  another  group  between  2750  and  2630  A.  Certain 
similarities  exist  between  the  spectra  of  the  o-  and 
m-compounds,  which,  however,  are  sharply  differenti¬ 
ated  from  that  of  the  para,  these  differences  persisting 
with  rise  of  temperature  until  absorption  becomes 
total  (at  31°  for  the  o-,  43°  for  m-,  and  41°  for  the 
p-compound).  The  spectra  in  the  vapour  state  are 
similar  to  those  in  hexane  solution  (Klingstedt,  A., 
1923,  ii,  201),  but  are  shifted  about  360  cm.-1  towards 
the  violet.  The  spectra  are  represented  by  the 
following  relationships :  ortho,  l/x=3624S  (or  36412)+ 
704(j/—  y0)— 69j)0+245(g'—  q0)— 48g0;  mela,  1/X= 
35983  (or  36100)+693(3?'-^o)-76po+270(g1-?o)- 
48g0 ;  para,  l/x=  35339+ 898 (p'~-p0)--55p0+ 
209-5(g1—go)—41go,  where  p0  and  g0,  pt  and  qx  are 
whole  numbers  in  the  normal  and  activated  mole¬ 
cules,  respectively.  The  spectra  of  toluene  (cf.  Henri 
and  Walter,  A.,  1923,  ii,  275)  and  of  phenol  are 
represented,  respectively,  by  l/x= 37421  (37484)+ 
932(929 )(*'-p0)  -  178i»0  +  263(«’-g0)-  21(34)  -g0, 
and  1  /X=  36350 (37286) +784(pa  -pQ)  -  62 p0+ 1 52  (qx  - 
g0) — 3Sg0,  On  the  basis  of  these  results  and  those  for 
dihalogenobenzenes  (Errera  and  Henri,  this  vol.,  377) 
the  energy  of  activation,  quantification  of  vibrations, 
degrees  of  vibrations,  activation  energy  levels,  and 
deforma  bility  of  molecules  are  discussed.  In  each 
case  similar  differences  between  o-,  m-,  and  p-positions 
are  found.  J.  W.  Baker. 

Behaviour  of  various  organic  vapours  in  the 
high-frequency  glow  discharge.  E.  Hie  deman  N 
(Ann.  Physik,  1929,  [v],  2,  221— 232).— Hydrogen 
passed  through  a  heated  palladium  tube  in  a  vacuum 
apparatus  is  perfectly  pure  even  when  various 
impurities  are  introduced  into  the  surroundings  of  the 
palladium  tube.  The  discharge  phenomena  in  the 
vapours  of  ether,  ethyl  alcohol,  acetone,  acetic  acid, 
chloroform,  carbon  tetrachloride,  and  benzene  have 
been  investigated  qualitatively  using  a  high-fre¬ 
quency  discharge,  In  all  cases  decomposition  was 
observed,  a  precipitate  of  carbon  or  a  carbon  com- 
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pound  of  high  mol.  wt.  being  formed.  The  product 
formed  with  benzene  contains  diphenyl,  diphenylene, 
and  higher  isomerides.  The  kind  of  discharge  used 
does  not  appear  to  determine  the  nature  of  the  pro¬ 
duct,  although  composition  varies  with  the  current 
strength  and  potential  gradient  in  the  tube. 

R.  A,  Mortion. 

Quantum  theory  of  fluorescence.  E.  Segr£i 
(AttiR.  Accad.  Lincei,  1929,  [vi],  9,  887 — 892). 

Thermophosphorescent  radiations  of  hidden- 
ite  and  kunzite.  0.  Stuhlman,  jun.  (J.  Opt.  Soc. 
Amer.,  1929,  18,  365 — 369). — These  minerals  are 
lithium  aluminium  silicates  differing  in  colour  on 
account  of  various  traces  of  impurities.  The  presence 
of  traces  of  chromium  and  iron  and  the  absence  of 
potassium  in  hiddenite  was  confirmed  by  an  examin¬ 
ation  of  its  visible  and  arc  spectra.  Spectrograms 
obtained  showed  that  the  thermophosphorescence  of 
hiddenite  consisted  of  an  orange  band  from  0*7  to 
0*589  \x  and  a  faint  green  band  with  its  maximum 
near  0*54  The  emission  colours  for  kunzite  were 
recorded  over  a  temperature  range  of  210 — 420°. 
Attempts  to  obtain  spectrograms  were  unsuccessful. 
Examination  with  colour  filters  indicated  at  300°  a 
yellowish -green  band  from  0*515  to  0-528  g  and  an 
orange  band  from  0-570  to  0*650  g,  both  widening 
with  rise  of  temperature.  N.  M.  Bligh. 

Thermoluminescence  excited  by  high-voltage 
cathode  rays.  (Miss)  F,  G.  Wick  and  (Miss)  E. 
Carter  (J.  Opt.  Soc.  Amer.,  1929,  18,  383 — 392). — 
The  thermoluminescence  produced  by  penetrating 
cathode  rays  was  studied  for  Franklin  fluorite, 
Ingleside  calcite,and  calcium  sulphate  plus  manganese. 
After  exposure  of  the  specimens  to  the  cathode  rays 
observations  were  made  of  the  maximum  brightness 
and  decay  rate  of  the  therm olumineseence  (cf.  A., 
1927,  397),  effects  of  varying  the  time  of  exposure, 
cathode  tube  voltage,  and  temperature.  The  effects 
produced  are  generally  similar  to  those  produced  by 
A -rays,  but  in  the  latter  case  a  higher  subsequent 
excitation  temperature  is  necessary,  the  saturation 
time  is  greater,  and  the  effect  is  less  permanent. 

N.  M.  Bligh. 

Time-lags  in  fluorescence  and  in  the  Kerr  and 
Faraday  effects.  E.  Gaviola  (Physical  Rev,, 
1929,  [ii],  33,  1023 — 1034). — Reports  of  time-lags 
(cf.  Beams  and  others,  A.,  1926,  1069 :  1927,  83, 
610,  1007)  are  examined  critically,  and  it  is  shown  that 
the  assumption  of  such  time-lags  cannot  be  sustained. 
Probable  explanations  of  the  causes  of  the  erroneous 
views  are  given.  N.  M.  Bligh. 

Luminous  effect  in  electrolysis  at  mercury 
electrodes.  A.  Dumanski,  Z.  Cescheva,  and  A. 
Banov  (Z.  physikal.  Chem.,  1929,  B,  3,  440 — 442). — 
When  aqueous  solutions  of  sodium  chloride,  sulphate, 
carbonate,  oxalate,  or  phosphate,  potassium  bromide 
or  iodide,  aluminium  chloride,  or  hydrochloric  or 
sulphuric  acid  are  electrolysed  at  12 — 70  volts  with  a 
mercury  anode,  the  latter  becomes  luminous,  the  colour 
of  the  light  emitted  depending  on  the  nature  of  the 
electrolyte.  No  luminosity  is  observed  with  sodium 
nitrate,  sulphite,  acetate,  or  borate,  potassium  hydr¬ 
oxide  or  chlorate,  or  nitric  acid.  The  intensity  of  the 
3  s 


light  increases  with  the  applied  P.D.,  and  with  the 
electrolyte  concentration  up  to  OTA7.  The  material  of 
the  cathode  exercises  no  influence  on  the  appearance. 
The  phenomenon  is  dependent  on  the  formation  of  an 
insoluble  compound  at  the  surface  of  the  anode. 

F.  L.  Usher. 

Fluorescing  power  of  solutions.  Effect  of 
concentration.  Action  of  antioxygens.  (Mlle.) 
F.  Vitte  (J.  Chim.  phys.,  1929,  26,  276— 287).— The 
variation  of  the  fluorescing  power  of  solutions  with 
the  concentration  of  the  fluorescent  substance  has 
been  investigated  for  fluorescein  and  erythrosin  in 
alkaline  solutions  of  constant  For  solutions  of 
fluorescein  the  fluorescing  power  decreases  exponenti¬ 
ally  with  the  concentration  above  a  certain  small 
concentration,  below  which  the  fluorescence  is 
constant.  The  fluorescing  power  of  erythrosin 
solutions  increases  with  the  concentration  at  first 
exponentially,  then  more  rapidly,  and  finally  re¬ 
mains  practically  constant.  The  fluorescing  power 
of  fluorescein  in  alkaline  solution  decreases  rapidly 
with  the  concentration  of  added  antioxygen  (potassium 
iodide  or  resorcinol),  A  special  form  of  fluorometer, 
in  which  the  relative  fluorescing  powers  of  two 
solutions  can  be  directly  compared,  is  described. 

0.  J.  Walker. 

Measurement  of  luminescence.  J.  Plotnikov 
(Z.  Elektrochem.,  1929,  35,  432 — 434). — A  method 
of  measuring  the  intensities  of  various  luminescent 
radiations  has  been  devised  by  making  use  of  Kruss’ 
polarisation  colorimeter.  H.  T.  S.  Britton. 

Influence  of  a  magnetic  field  on  the  fluor¬ 
escence  of  mercury  vapour.  H.  Niewodniczan- 
ski  (Z.  Physik,  1929,  55,  676 — 689). — The  increase  in 
the  intensity  of  the  fluorescence  of  mercury  vapour, 
excited  by  the  line  2537  A.,  reported  by  Franck  and 
Grotrian  (ibid.,  1921,  4,  89)  is  not  confirmed.  A 
magnetic  field  acting  on  the  region  where  excitation 
takes  place  produces  a  periodic  variation  in  the 
intensity  of  the  fluorescence  with  increasing  field 
strength.  This  behaviour  is  explained  in  terms  of 
the  Zeeman  effect  and  the  hyperfine  structure  of  the 
line  2537  A.  to  the  effect  that  excitation  of  not  too 
dense  mercury  vapour  by  the  2537  A.  line  results 
first  in  the  excitation  of  mercury  atoms  and  not  of 
mercury  molecules.  W.  E.  Downey. 

Sodium  chloride  phosphor  containing  cuprous 
salt.  (Frl.)  M.  Forr6  (Z.  Physik,  1929,  56,  235— 
243). — Sodium  chloride  phosphor  containing  0*03 — 
0*3%  of  cuprous  salt  shows  an  absorption  band  at 
255  mg,  the  position  of  which  is  independent  of  the 
cuprous  salt  concentration ,  The  breadth  of  this  band 
varies  in  different  specimens  and  is  considered  to 
depend  on  the  degree  of  distortion  of  the  crystal 
lattice  (“  internal  temperature  ”).  This  conclusion 
is  supported  by  the  fact  that  the  principal  change  in 
the  absorption  spectrum  over  the  temperature  range 
—  193°  to  500°  is  the  gradual  broadening  of  the  band 
as  the  temperature  rises.  With  1%  Cu,  large  changes 
are  observed  in  the  intensities  in  the  absorption  band 
after  heating  to  400°  (cf.  MacMahon,  this  voL,  239), 
but  these  revert  to  the  previous  values  on  keeping. 
Irreversible  disturbance  of  the  lattice  Occurs  first  on 
prolonged  heating  at  about  600°.  J.  W.  Smith. 
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Heterodyne  null  method  of  measuring1  di¬ 
electric  constant.  P.  N. Ghosh  and  P.  C.  Mahanti 
(Nature,  1929,  124,  13). — Sources  of  error  are  dis¬ 
cussed.  The  dielectric  constant  of  dry  air,  free  from 
carbon  dioxide,  is  1*000579^4  at  NJF.P. 

A.  A.  Eldridge. 

Dielectric  polarisation  of  liquids.  V.  Atomic 
polarisation.  C*  P.  Smyth  (J.  Amer.  Chem.  Soe., 
1929,  51,  2051 — 2059). — The  atomic  polarisations, 
P,  of  numerous  liquids  are  tabulated.  In  general,  P 
is  greater  the  greater  is  the  number  of  atomic  nuclei 
or  groups  in  the  molecule.  The  valency  forces  be¬ 
tween  these  nuclei  or  groups,  however,  are  insufficient 
to  explain  the  differences  in  P  in  homologous  and 
other  series.  The  presence  of  electric  doublets  in 
the  molecule,  and  dissymmetry  of  their  arrangement, 
are  conducive  to  higher  values  of  P.  In  calculating 
the  electric  moment  of  a  molecule  P  may  be  dis¬ 
regarded  if  the  moment  is  high  and  the  molecule 
is  small  and  contains  only  one  or  two  electric 
doublets.  "  S.  K.  Tweedy. 

Dipole  moment  as  a  characteristic  property 
of  a  group.  K.  Hojendahl  (Physikal.  Z.,  1929, 
30,  391 — 397). — From  Pohrt’s  measurements  (Ann. 
Fhysik,  1913,  42,  569)  of  the  dielectric  constants  of 
a  series  of  organic  vapours,  dipole  moments  have 
been  calculated.  The  results  show  that  for  mono- 
substituted  homologues  the  dipole  moment  is  roughly 
constant.  Each  polar  group  is  thus  apparently 
characterised  by  a  constant  group  moment  ” 
which  can  be  regarded  as  a  vector  possessing  a 
definite  direction.  Measurements  have  been  made 
on  the  dielectric  constants  and  refraction  of  24 
organic  compounds  dissolved  in  benzene.  Experi¬ 
mental  dipole  moments  can  thus  be  obtained  and 
compared  with  the  data  calculated  from  the  vector- 
sum  of  the  group  moments.  The  results  support  the 
classical  regular  benzene  structure  in  one  plane  and 
are  not  consistent  with  any  of  the  alternatives.  The 
experimental  data  for  dinitro-,  chloronitro-,  and 
bromonitro-benzene,  dinitronaphthalene,  and  nitro- 
toluene  are  in  good  agreement  with  the  calculated 
values,  but  in  the  case  of  the  nitroanilines,  anisole, 
and  mifcroanisoie  considerable  deviations  occur.  Sub¬ 
stituent  groups  are  divided  into  three  classes:  (a) 
those  with  positive  poles  pointing  outwards,  (h)  those 
with  negative  poles  pointing  outwards,  (c)  those  in 
which  the  group  moment  is  oblique  to  the  group. 
The  groups  N02.  Cl,  Br  belong  to  one  of  (a)  and  (b) 
and  Me,  NH2  to  the  other,  but  it  is  not  possible  to 
decide  which  set  is  positive  and  which  negative. 

R.  A.  Morton. 

Dielectric  constant  of  desiccated  oxygen. 
H.  L.  Riley  (J.C.8.,  1929,  1026— 1028).— With  a 
view  to  determine  whether  the  change  in  its  chemical 
and  electrical  properties  observed  on  intensive  drying 
of  oxygen  is  accompanied  by  some  fundamental 
change  in  the  structure  of  the  gaseous  molecule  such 
as  would  alter  its  dielectric  constant,  two  precisely 
similar  condensers  were  constructed,  one  containing 
oxygen  dried  over  calcium  chloride,  the  other  oxygen 
intensively  dried  over  phosphoric  oxide,  which  was 
also  placed  in  the  condenser.  Comparison  over  a 
period  of  10  months  showed  no  change  in  capacity 


of  the  condenser  attributable  to  the  intensified 
drying.  C.  A.  Silberrad. 

Additivity  of  molecular  dipole  moments. 
Constitution  of  Coc4  compounds.  A.  Eitcken  and 
L.  Meyer  (Physikal.  Z.,  1929,  30,  397 — 402). — 
From  the  moments  C-C,  0;  H-O,  1*6 ;  C=0,  2*3; 
Me-C,  0*4;  H-C,  0*4;  C-O,  0*7,  and  C-Cl,  1*5  the 
principle  of  additivity  is  found  to  apply  satisfactorily 
to  a  variety  of  compounds  with  and  without  the 
capacity  for  free  rotation.  Stereochemical  rotation 
of  some  groups  accounts  for  the  apparent  moment  of 
many  Ca4  compounds.  R.  A.  Morton. 

Explanation  of  the  orientation  polarisation 
found  in  C«4  derivatives.  A.  Schleedb,  G.  Jung, 
and  A  Hettich  (Z.  physikal.  Chem.,  1929,  B,  3, 
479 — 0). — The  conclusions  reached  by  Ebert, 
Eisenschitz,  and  Hartel  (ef.  A.,  1928,  1308)  regarding 
molecular  polarisation  in  methane  derivatives  do 
not  necessarily  follow  from  their  experimental  results. 
A  study  of  the  dependence  of  molecular  polarisation 
on  temperature  is  being  undertaken  in  order  to 
decide  between  two  possible  interpretations. 

F.  L.  Usher. 

Electric  moment  of  primary  alcohols.  P.  0. 
Mahanti  and  R.  N.  Dasgitpta  (Indian  J.  Physics, 
1929,  3,  467—475). — The  electric  moments  of  a 
number  of  primary  alcohols  have  been  calculated 
from  measurements  of  the  dielectric  constants  and 
densities  of  their  solutions  in  benzene.  To  obtain  a 
sharp  null  point  the  Nernst  bridge  method  was  used. 
The  value  obtained  for  each  alcohol  is  nearly  the 
same,  indicating  that  the  oxygen  atom  of  the  hydroxyl 
group  in  alcohols  is  similarly  polarised. 

N.  M.  Bligh. 

Electric  moment  and  structure  of  derivatives 
of  diphenyl.  E.  Bretscher  (Helv.  phys.  Acta, 
1928,  1,  355—361 ;  Chem,  Zentr.,  1929,  i,  725).— 
pp* -Derivatives  of  diphenyl  would  have  no  electric 
moment  only  if  the  partial  moments  of  the  two  rings 
were  anti-parallel;  the  observation  of  an  electric 
moment  would  admit  a  choice  between  various 
configurations.  pp'-Difluoro-,  -dichloro-,  and  -di~ 
bromo-diphenyl,  and  diphenyl  itself  have  no  electric 
moment,  whilst  the  upper  limits  for  the  dipole 
moments  of  pp'-dimethoxy-  and  -diamino-diphenyl 
are  reconcilable  with  a  considerable  value  of  the 
moment.  A.  A.  Eldridge. 

Dipole  moment  of  antimony  trichloride.  O. 
Werner  (Z.  anorg.  Chem.,  1929,  181,  154 — 158). — 
The  dipole  moment  calculated  from  measurements 
of  the  dielectric  constant  in  benzene  solution  is 
p=3*64x  1(H8,  a  value  much  greater  than  that  for 
the  corresponding  iodide,  0*4  X  10~18.  Reasons  for 
this  are  discussed.  J,  3.  Carter. 

Glass,  III.  Dielectric  constants  of  glassy 
and  liquid  dextrose.  F.  R.  Cattoir  and  G.  S. 
Parks  (J.  Physical  Chem.,  1929,  33,  879 — 882;  cf. 
A.,  1928,  1189). — The  dielectric  constants  for  glassy 
and  liquid  dextrose  have  been  measured  over  the 
range  200 — 423°  Abs.  by  a  resonance  method.  For 
glassy  dextrose,  the  value  of  e  increases  from  3*8  to 
5*4  with  a  rise  in  temperature ;  between  293°  and 
310°  Abs.  the  glass  softens  and  e  rises ;  it  reaches  a 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY* 


981 


maximum  of  23*9  at  378°  Abs.  and  then  slowly  falls 
to  21  ’0  at  423°  Abs*  The  values  for  glassy  dextrose 
are  similar  to  those  of  inorganic  glasses  and  non-polar 
liquids,  whilst  those  for  liquid  dextrose  are  similar 
to  those  of  polar  liquids.  L.  S.  Theobald. 

Kinetics  of  the  change  of  optical  properties 
[of  crystals]  with  temperature.  W.  Schmidt  and 
E.  Bajer  (Z.  Krist.,  1928,  68,  477--502;  Chem. 
Zentr.,  1929,  i,  496). 

[Optical  properties  of]  potassium,  rubidium, 
caesium,  ammonium,  and  thallium  tartrates. 
M.  W.  Porter  (Z.  Krist.,  1928,  68,  531—542;  Chem. 
Zentr.,  1929,  i,  503). 

Existence  of  liquid  racemates.  A,  N.  Camp¬ 
bell  (J.C.S.,  1929,  1111—1123 ;  cf.  A.,  1928, 1083).— 
The  physical  properties  of  liquid  esters  of  racemic 
acid  have  been  compared  with  those  of  corresponding 
esters  of  d- tartaric  acid,  to  decide  the  question  of 
the  existence  of  liquid  racemates.  The  following 
have  been  prepared :  n-propyl  racemate,  m.  p.  25°, 
b.  p.  1670/11  mm.,  286°/765  mm.,  d13'  1-1256,  n\ f 
1*4413 ;  iso propyl  racemate ,  m.  p,  34°,  b.  p.  154°/12 
mm.,  275°/765  mm.,  df  1*1214,  nl*  1*4374;  n -butyl 
racemate,  b.  p.  185°/12  mm.,  320°/765  mm.,  df 
1-0879,  n\f  1*4451 ;  isobutyl  racemate ,  m.  p.  58°,  df 
1*0160.  The  m.  p.  of  n-propyl,  isopropyl,  and  methyl 
dipropionyl-  racemates  are  higher  than  those  of  the 
corresponding  d-tartrates,  and  the  inactive  forms 
are  therefore,  in  the  solid  state,  true  racemates.  The 
f.-p.  and  solubility  curves  of  the  igobutyl  tartrates 
have  been  determined,  and  lead  to  a  similar  con¬ 
clusion.  A  little  below  0°  isobutyl  racemate  passes 
to  the  dl~ conglomerate.  Differences  in  b.  p.  and  d 
of  a  number  of  racemates  and  d-tartrates  have  been 
established.  The  active  forms  have  usually  a  higher 
refractive  index,  a  lower  dispersion,  and  a  higher 
viscosity  than  the  inactive.  Determinations  of  the 
surface  tensions  show  that  the  association  of  the  active 
form  is  greater  than  that  of  the  racemic.  The  con¬ 
clusion  is  reached  that  there  is  a  marked  difference 
between  the  active  and  racemic  forms  of  the  liquid 
esters  of  tartaric  acid.  F.  L.  Usher. 

‘Natural  optical  activity.  W,  Kuhx  (Z.  physikal. 
Chem.,  1929,  B,  4,  1 4—36 ) . — Mathematical .  For 
very  strongly  rotating  substances  the  refractive 
index  for  left  circular  light  is  very  nearly  the  same  as 
that  for  right  circular  light,  the  difference  being  only 
1  in  106.  The  parts  of  different  spectral  ranges  con¬ 
cerned  in  optical  activity  are  investigated.  In  many 
cases  very  weak  absorption  bands  play  an  important 
part.  Mathematically,  the  problem  is  investigated 
by  obtaining  qualitative  and  quantitative  results 
for  two  coupled  resonators  oscillating  perpendicular 
to  each  other.  The  results  thus  obtained  can  be 
applied  to  systems  of  more  resonators.  A  quantit¬ 
ative  relationship  between  circular  dichroism  and 
optical  rotation  inside  and  outside  the  absorption 
bands  is  obtained.  A.  J.  Mee. 

Elliptical  polarisation  produced  by  reflexion 
at  the  surface  of  solutions  of  fatty  acids  in  water. 
C.  Bouhet  (Compt.  rend.,  1929,  189,  43 — 45). — The 
author's  results  (cf.  this  vol.,  503)  show  that  the 
curves  relating  the  c one entration /c oncent rat i on  of 


saturated  solution  and  ellipticity  are  all  of  the  same 
form,  although  not  completely  superposable,  and 
are  displaced  in  general  towards  the  smaller  ellip- 
ticities  when  the  number  of  carbon  atoms  increases. 
In  all  cases  a  constant  ellipticity  was  obtained,  and 
the  surface  area  occupied  by  each  acid  molecule  is 
then  approximately  25  X  1(H6  cm.2  Conclusions 
reached  from  X-ray  examination  of  the  solid  acids 
(Morrow,  A.,  1928,  224)  were  confirmed  by  these 
results  and  support  Gibbs’  hypothesis  of  the  orient¬ 
ation  of  molecules  perpendicular  to  the  surface. 

J.  Grant, 

Rotation-dispersion  of  optically  active  ammon¬ 
ium  salts.  E,  Wedekind  and  G.  L.  Maiser  (Z. 
Eloktrochem.,  1929,  35,  438 — 440). — The  optical 
activity  of  d-  and  Z-phenylbenzylallyltnethylammon- 
ium  d-camphorsulphonates,  nitrates,  and  hydroxides 
was  measured  in  various  solvents  using  light  of  the 
wave-lengths  6650,  5770,  4920,  and  4360  A.,  respec¬ 
tively.  In  no  case  ,  was  the  rotation,  compared 
with  the  dispersion  of  the  light  used,  anomalous, 
neither  had  the  solvent  any  marked  effect  on  the 
rotation-dispersion.  Measurements  were  also  made 
in  acetone  of  the  rotations  of  1  -methylallyltetra- 
hydroquinolinium  iodide  and  Z-menthyl  2-wopropyl- 
tetrahydroisoquinolinium  iodide  acetate  using  the 
same  sources  of  light.  The  results  were  anomalous. 

H,  T.  S.  Britton. 

Optical  properties  of  amino-acids.  II.  Argin¬ 
ine  and  histidine.  G.  L.  Keenan  (J.  Biol.  Chem., 
1929,  83,  137 — 138). — Arginine  dihydrate  crystals  are 
strongly  doubly  refracting  and  have  na  1*528, 
T549,  ?iy  1*579 ;  the  anhydrous  crystals  have  na 
1*548,  7i0  1*562,  ny  1*610.  Crystals  of  histidine  have 
na  1*520,  np  indeterminable,  Uy  1*610. 

C.  R.  Harlntgton. 

Microscopical  study  of  electric  double  refrac¬ 
tion  in  liquids.  M.  Iwatake  (Tech.  Rep.  Tohoku, 
1929,  8,  399 — 410). — A  photomicrographic  study  has 
been  made  of  the  Kerr  effect  in  nitrobenzene,  o-nitro- 
toluene,  pyridine,  and  carbon  disulphide.  Electrodes 
Of  various  shapes  were  used,  with  a  field  intensity  of 
6000 — 7500  volts /mm.  With  the  two  Nicols  crossed 
a  bright  layer,  very  close  to  the  anode  surface,  appears 
with  increasing  potentials  in  nitrobenzene  and 
pyridine.  Under  the  same  conditions  with  o-nitro- 
toluene  a  bright  layer  appears  momentarily  close 
to  the  cathode  and  subsequently  disappears,  to  be 
followed  by  the  appearanco  of  a  bright  layer  at  the 
anode.  With  carbon  disulphide  the  space  between 
the  electrodes  is  uniformly  bright.  The  results 
suggest  that  the  field  in  the  gap  is  not  uniform,  due 
perhaps  to  the  stratified  settling  of  a  non-homogeneous 
liquid  substance  in  the  gap .  An  explanation  analogous 
to  that  of  chromatic  polarisation  of  uniaxial  crystals, 
assuming  the  optical  axis  to  be  coincident  with  the 
electric  field,  is  applicable.  The  effect  is  not  shown 
by  carbon  disulphide.  F.  G.  Tryhorn. 

Measurement  of  optical  activity  in  the  extreme 
ultra-violet.  W.  Kuhn  (Ber.,  1929,  62,  [B],  1727— 
1731). — An  apparatus  is  described  and  figured. 

H.  Wren. 

Paramagnetic  rotation  of  the  plane  of  polaris¬ 
ation  in  the  neighbourhood,  of  absorption  lines. 
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R.  Minkowski  (Naturwiss.,  1929,  17,  568 — 569). — 
Paramagnetic  rotation  in  the  neighbourhood  of  the 
caisium  lines  12£*  -22P*  (8944  A.)  and  l2*S'i-22P, 
(8521  A.)  has  been  detected.  Quantitative  experi- 
ments  in  the  latter  case  show  that  within  the  limits 
of  error  (±15%)  the  paramagnetic  effect  in  the 
neighbourhood  of  the  line  is  in  satisfactory  agreement 
with  calculations  based  on  the  Ladenb urg-*Kr  am ers- 
Heisenberg  dispersion  formula.  R.  A.  Morton. 

Quantum  theory  of  valency.  W.  Heitler 
(Naturwiss.,  1929,  17,  546— 547).— Theoretical. 

R.  A.  Morton. 

Demonstration  of  the  direct  and  reverse  trans¬ 
formations  of  both  forms  of  hydrogen.  H. 
Semffleben  (Z.  physikal.  Chem,,  1929,  B ,  4,  169— 
173).— An  apparatus  which  makes  it  possible  to 
demonstrate  the  changes  of  one  form  of  hydrogen  into 
the  other  to  large  classes  is  described.  A.  J.  Mee. 

Para-  and  ortho-hydrogen.  K.  F.  Bonhoeffer 
and  P.  Harteck  (Z.  physikal.  Chem.,  1929,  B,  4, 
113 — 141 ;  cf,  this  vol.,  479).— The  preparation  of 
pure  para-hydrogen  is  described,  together  with 
systematic  experiments  on  the  conversion  of  one  type 
into  the  other,  the  results  of  which  have  already  been 
published.  The  pure  para-form  has  m.  p.  13-83° 
Abs.,  vapour  pressure  787±1  mm.  at  20*39°  Abs.,  the 
temperature  at  which  the  normal  gas  boils.  The 
saturation  pressure  at  the  triple  point  is  53*0±0T  mm., 
whereas  that  for  the  normal  gas  is  53*9±0T  mm.  The 
chemical  and  electrochemical  properties  of  the  two 
forms  were  also  investigated.  It  is  not  to  be  expected 
that  there  will  be  any  noticeable  difference  at  ordinary 
temperatures.  The  strong  lines  in  the  para-hydrogen 
emission  spectrum  are  the  weak  ones  in  the  emission 
spectrum  of  ordinary  hydrogen.  The  preparation 
of  para-hydrogen  provides  proof  of  the  accuracy  of 
the  new  quantum  theory.  A.  J.  Mee. 

Pseudo-components  of  hydrogen.  A.  Smits 
{Physikal.  Z.,  1929,  30,  425— 427).— The  work  of 
Bonhoeffer  and  Harteek  (this  vol.  479)  and  of  Eucken 
{ibid.,  497)  is  an  experimental  realisation  of  certain 
aspects  of  the  author’s  theory  of  allotropy.  The 
implications  of  the  discovery  of  ortho-  and  para- 
hydrogen  are  discussed.  R.  A.  Morton. 

Structure  of  the  molecules  of  N2#  02,  and  F„. 
A.  T.  Williams  (J.  Chini;  phys.,  1929,  26,  327 — 
330). — A  critical  examination  is  made  of  certain 
consequences  of  the  Lewis-Langmuir  theory  and 
particularly  of  the  more  recent  theory  of  Niven  (cf. 
A.,  1927, 714)  concerning  the  structure  of  the  diatomic 
gaseous  elements.  It  is  concluded  that  these  mole¬ 
cules  are  asymmetric.  0.  J.  Walker. 

Anomaly  in  the  diamagnetism  of  gases.  IV. 
Oxygen  addition.  A.  Glaser  (Ann.  Physik,  1929, 
[v],  2,  233 — 248 ;  cf.  this  vol.,  628), — The  pressure- 
diamagnetic  susceptibility  curves  for  argon-oxygen 
mixtures  are  linear,  the  susceptibility,  however, 
decreasing  with  increasing  concentration  of  para¬ 
magnetic  oxygen  and  decreasing  concentration  of 
diamagnetic  argon.  Argon  does  not  show  the 
anomaly*  The  curves  for  carbon  dioxide-oxygen 
mixtures  show  straight-lino  portions  in  certain 
higher-pressure  regions,  but  in  the  pressure  range 


of  the  diamagnetic  anomaly  with  pure  carbon  dioxide 
the  oxygen  content  of  mixtures  plays  a  decisive  part. 
With  0T%  02  the  curve  is  a  straight  line,  whilst 
with  0*15,  0*2,  and  0*3%  the  anomalous  behaviour 
increases  progressively,  but  in  the  reverse  sense  to 
that  encountered  with  pure  carbon  dioxide.  Traces 
of  oxygen  as  an  impurity  appear  therefore  to  be 
extremely  important  in  studying  the  diamagnetic 
anomaly*.  Hammar’s  results  (A.,  1926,  1197)  are 
discussed  from  this  point  of  view. 

R.  A.  Morton. 

Paramagnetism  through  ions  subjected  to 
molecular  forces.  R.  Rrunetti  (Atti  R.  Accad. 
Lincei,  1929,  [vi],  9,  754— 760) —Theoretical.  The 
consequences  of  the  severing  of  the  bond  existing 
between  the  vectors  corresponding  with  the  quantum 
numbers  l  and  $  in  the  case  of  atoms  or  ions  in  a  strong 
force  field  are  discussed.  F.  G.  Tryhorn. 

Paramagnetic  properties  of  the  rare  earths. 
B.  Cabrera  and  A.  Duperier  (Gompt.  rend.,  1929, 
188,  1640—1642;  cf.  A.,  1925,  ii,  618).— The  Curie- 
Weiss  law  is  satisfied  by  the  sulphates  and  oxides 
of  gadolinium,  terbium,  dysprosium,  holmium,  and 
erbium  to  a  first  approximation,  but  for  those  of 
praseodymium,  thulium,  yttrium,  neodymium,  europ¬ 
ium,  and  probably  of  samarium  the  equation 
(x+^)(^T+^)  =  G  accords  better  with  the  experi¬ 
mental  results.  The  constant  k  represents  a  sus¬ 
ceptibility  independent  of  temperature,  paramagnetic 
and  diamagnetic  for  the  elements  near  samarium 
and  yttrium,  respectively,  and  due  to  deformation 
of  the  atom.  J.  Grant. 

Diamagnetism  and  space-charge  distribution 
of  atoms  and  ions.  E.  C.  Stoner  (Proc.  Leeds 
Phil.  Soc.,  1929,  1,  484 — 490). — The  diamagnetic 
g  susceptibilities  corresponding  with  the  space-charge 
distributions  obtained  by  the  self-consistent  field 
method  of  Hartree  (A.,  1928,  216)  have  been  calcu¬ 
lated  for  helium  and  for  the  ions  Li+,  Na+,  K+,  Rb+, 
and  Cl'.  The  experimental  values  for  ionic  suscepti¬ 
bilities  are  critically  discussed  and  the  calculated 
values  are  considered  to  be  in  good  agreement  with 
the  experimental  values  for  the  positive  ions.  The 
calculated  and  experimental  values  for  helium  agree 
to  within  1%,  but  the  calculated  value  for  the  free 
chlorine  ion  is  much  greater  than  that  observed  for 
the  ion  in  solution.  The  difference  is  discussed  in 
relation  to  the  space-charge  distribution  of  an  ion  in 
a  crystal.  -  L.  S.  Theobald. 

Mean  square  angular  momentum  and  diamag¬ 
netism  of  the  normal  hydrogen  molecule.  J.  H. 
Van  Vleck  and  (Miss)  A.  Frank  (Proc.  Nat.  Acad. 
Sci.,  1929,  15,  539 — 544;  cf.  A.,  1928,  572). — Using 
the  wave  function  found  by  Wang  {ibid.),  the  mean 
square  electronic  angular  momentum  is  calculated 
for  the  normal  hydrogen  molecule  and  found  to  have 
the  value  0*394&2/4tA  Taking  account  of  the 
summation  over  the  various  excited  states,  a  simple 
method  is  found  of  calculating  the  correction  to 
Pauli’s  formula  or  to  Wang’s  calculation  of  the 
diamagnetism  of  the  hydrogen  molecule,  and  the 
value  —4*2  x  10-6  is  obtained.  N.  M.  Bligh. 

Magnetic  anisotropy  of  naphthalene  crystals 
S.  Bhagavantam  (Proc.  Roy.  Soc.,  1929,  A,  124, 
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545—554). — Naphthalene  crystals  show  a  marked 
degree  of  magnetic  and  optical  anisotropy.  Two  of 
the  magnetic  axes  coincide  with  two  of  the  crystallo¬ 
graphic  axes  (6  and  c),  whilst  the  third  is  a  line  per¬ 
pendicular  to  both.  The  values  —710,  —390,  and 
1590  X  10~7,  respectively,  "were  found  for  the  principal 
susceptibilities  along  the  b  axis,  along  the  c  axis,  and 
along  a  line  perpendicular  to  both.  Two  of  the  axes 
of  the  optical  ellipsoid  also  coincide  with  the  b  and  c 
axes  to  within  about  3°,  and  the  values  1*775,  1-932, 
and  1*442,  respectively,  have  been  found  for  nD  along 
the  b  axis,  the  c  axis,  and  a  line  perpendicular  to 
both.  The  fact  that  the  direction  of  the  maximum 
diamagnetic  susceptibility  coincides  with  that  of  the 
minimum  refractive  index  explains  the  strong  positive 
birefringence  shown  by  aromatic  liquids  in  a  magnetic 
field.  The  experimental  results  indicate  that  the 
two  molecules  in  the  unit  cell  are  oriented  with  their 
planes  parallel  to  the  be  plane,  and  not,  as  suggested  by 
Bragg,  to  the  ac  plane.  L.  L.  Birgumshaw. 

Chemical  combination  as  an  electrostatic 
phenomenon.  IX.  A,  E.  van  Arkel  and  J.  H. 
Be  Boer  (Chem.  Weekblad,  1929,  26,  386—389; 
cf.  this  voL,  867). — Methods  of  calculating  the  de¬ 
formation  constant  a  of  an  ion  are  described,  and 
the  results  compared.  The  influence  of  the  size  of  a 
cation  on  the  extent  of  deformation  produced  is 
discussed,  especially  with  regard  to  hydrogen  and  to 
organic  compounds.  H.  F.  Gillbe. 

Valency  of  sulphur  in  dithionates.  R.  E. 
Winger  and  D.  M.  Yost  (Proc.  Nat.  Acad.  ScL,  1929, 
15,  462 — 464). — The  shift  in  the  X~  absorption  edges 
of  various  compounds  of  certain  elements  including 
sulphur  is  known  to  depend  chiefly  on  the  valency  of 
the  element  in  a  given  compound,  shifting  to  smaller 
values  with  increasing  valency.  The  A -absorption 
edge  -was  examined  for  potassium  ditliionate  and 
found  to  lie  at  4992*8,  between  the  values  for  quadri- 
and  sexa-valent  sulphur,  indicating  an  equal  valency 
of  five  for  the  two  sulphur  atoms  in  the  dithionate  in 
accordance  with  the  usual  view'.  N.  M.  Rligh. 

Effective  strength  of  linking  in  polyatomic 
molecules.  G.  Schwarzenrach  (Helv.  Chim.  Acta, 
1929,  12,  820 — 821). — The  conclusion  of  Ebel  and 
Bretscher  (this  voh,  744,  745),  that  it  cannot  be 
assumed  from  thermochemical  evidence  that  the 
strength  of  a  C*C  and  a  OH  linking  is  the  same  within 
narrow'  limits,  is  criticised.  The  view  that  the 
energy  of  fission  of  linkings  of  the  same  kind  and 
nature  has  a  constant  value  independently  of  the 
position  and  presence  of  other  linkings  and  atoms  in 
the  molecule  is  discussed.  L.  S.  Theobald. 

Double  sulphates  and  their  components,  V. 
Aluminium  and  chromium  alums,  F.  Kratjss, 
A.  Fricke,  and  H.  Querengasser  (Z.  anorg.  Chem., 
1929,  181,  38 — 54 ;  cf.  this  voh,  665). — Measure¬ 
ments  of  the  densities  and  isobaric  dehydration  curves 
and  derived  calculations  of  the  heats  of  formation 
of  the  various  hydrates  of  caesium,  rubidium,  and 
potassium  aluminium  alums  and  potassium  chromium 
alum  indicate  that  tw'o  types  of  alums  must  be  dis¬ 
tinguished.  Potassium  chromium  alum  exists  with 
0,  2,  6,  and  12H*0.  The  aluminium  salts  exist  with 
0,  3,  and  12H20.  J.  S.  Carter. 


Formation  of  associated  or  additive  com¬ 
pounds  in  the  crystalline  state.  W.  Krings  (Z. 
anorg.  Chem.,  1929,  181,  298— 308).— From  con¬ 
siderations  based  on  the  theory  of  polar  compounds 
the  heat  of  addition  of  1  mol.  of  ammonia  to  1  mol.  of 
sodium  chloride  has  been  calculated  and  shown  to  be 
somewhat  higher  than,  but  of  the  same  order  of 
magnitude  as,  that  determined  experimentally.  The 
mechanism  of  the  formation  of  additive  compounds 
with  5,  7,  9,  and  10  and  with  fractional  numbers  of 
molecules  of  ammonia  or  water  of  crystallisation  is 
discussed  from  the  point  of  view'  of  the  co-ordination 
and  polar  theories.  A.  R.  Powell. 

Quantum  mechanics  of  chemical  reaction. 
R.  M.  L anger  (Physical  Rev.,  1929,  [ii],  34,  92 — 
108). — The  failure  of  classical  mechanics  applied  to 
chemical  phenomena  and  the  difficulties  of  the 
"  activation  ”  hypothesis  are  discussed.  Starting 
from  the  wrave  equation,  it  is  shown  that  quantum 
mechanics  can  describe  a  typical  chemical  reaction, 
and  that  this  can  be  generalised.  It  is  found  that  a 
system  may  change  from  one  configuration  to  another 
when  a  quantum  level  of  the  one  has  the  same  energy 
as  a  quantum  level  of  the  other.  Examples  of 
molecular  rearrangements  and  decompositions  are 
discussed  and  illustrated  by  isomerism ,  and 

the  raeemisation  of  pinene.  The  theory  is  also 
applied  to  catalysis  and  radioactive  disintegration. 
The  essential  requirement  is  found  to  be  that  a  mole¬ 
cular  system  should  be  capable  of  existing  in  physically 
distinguishable  states  of  equal  energy ;  the  special 
problem  is  to  find  the  perturbing  potential  causing 
the  reactants  to  go  over  into  the  reaction  products. 

N.  M.  Bligh. 

Parachor  and  chemical  constitution.  XI. 
Arsenic  and  selenium  compounds.  W.  J.  R, 
Henley  and  S.  Sugden  (J.C.S.,  1929, 1058—1065).— 
The  parachor  of  selenium  (62*5)  has  been  determined 
from  those  of  five  compounds  in  which  it  is  bivalent 
(diphenyl  selenide  445*6,  diphenyl  diselenide  506*5, 
phenylseleniuni  bromide  321*4,  p-bromophenyl  seleno- 
cyanate  366*1,  and  jp-chlorophenyl  selenocyanate 
349*3) ;  that  of  arsenic  (50*3)  from  those  of  the 
trichloride  212*0,  the  tribromide  253*5,  phenyldi- 
chloroarsine  348*3,  and  diphenylchloroarsine  487*1. 
These  values  are  in  conformity  with  those  of  elements 
adjacent  to  them  in  the  periodic  table.  The  parachors 
of  several  higher  valent  compounds  of  selenium  have 
also  been  determined  (diphenyl  selenoxide  461*6, 
phenylseleninic  acid  299*5,  and  selenium  oxychloride 
181*1).  All  of  these  are  in  agreement  with  the 
values  calculated  on  the  assumption  that  the  double 
linking  is  semipolar  (460*9,  308*0,  189*5,  respectively, 
as  against  485*7,  332*8,  and  214*3  for  non-polar 
linkings).  The  two  last  are  even  lower  than  required 
for  semipolar  linkings.  This  is  due  to  association. 
Thus  the  mol.  wt,  of  a  20%  solution  of  selenium 
oxychloride  in  benzene  is  195*7  (theory  166*1) ;  the 
parachor  of  the  monohydrate  of  this  compound  is  in 
favour  of  the  structure  Se(OH)2Cl2  with  two  singlet 
linkings.  C.  A.  Silberrad. 

Parachor  and  chemical  constitution.  XII. 
Fused  metals  and  salts.  S.  Sugden  and  H 
Wilkins  (J.C.S;,  1929,  1291— 1298}.— The  parachors 
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of  conducting  liquids  have  been  found  to  show  both 
positive  and  negative  anomalies.  The  parachor  of  a 
salt  involves  the  constant  for  a  polar  linking,  estimated 
at  —1*6  units  (ef.  A.,  1927,  714).  Salts  of  organic 
bases  which  are  dissociated  in  the  fused  state  and  in 
which  all  the  atomic  paraehors  are  known  with  cer¬ 
tainty  afford  a  means  of  checking  this  value.  Para- 
chors  of  six  out  of  ten  such  salts  support  the  value 
—  1*6  within  the  limits  of  experimental  error,  whilst 
those  of  the  remaining  four  show  considerable  positive 
and  negative  anomalies,  Thallous  nitrate,  stannous 
chloride,  lead  chloride,  and  the  metals  aluminium, 
tin,  lead,  and  antimony  showed  positive  parachor 
anomalies,  too  large  in  most  cases  to  be  accounted  for 
by  association  of  atoms  or  ions,  and  due  apparently 
to  some  special  condition  of  the  metal  atom  not  con¬ 
sidered  in  the  calculation.  Approximate  values  for 
the  atomic  paraehors  of  the  alkali  metals  have  been 
deduced  from  the  observed  jiarachors  of  various  salts. 
The  salts  of  the  alkali  metals,  especially  the  fluorides, 
show  large  negative  anomalies  in  their  paraehors. 

F.  L.  Usher. 

Parachor  and  chemical  constitution,  XIII. 
Some  compounds  of  titanium  and  tin.  F.  B. 
Garner  and  S.  Sugden  (J.C.S.,  1929, 1298—1302).— 
The  value  56*7  for  the  atomic  parachor  of  tin  has  been 
deduced  from  the  observed  paraehors  of  tin  tetra¬ 
chloride,  tetrabromide,  and  tetraethyl,  [P]=45*3  for 
titanium,  has  been  obtained  from  the  parachor  of 
titanium  tetrachloride.  These  results  harmonise 
with  the  values  hitherto  found  for  other  elements 
of  the  fourth  group.  An  additive  compoimdj 
SnCl|52POCl3,  m.  p.  54*5°,  b.  p.  118—119°,  has  been 
isolated.  This  substance  showed  little  conductivity 
in « the  fused  state  and  is  probably  non-polar.  A 
structure  containing  four  singlet  linkings  is  suggested, 
but  the  value  of  the  parachor  calculated  on  this 
assumption  is  lower  than  that  experimentally 
observed  ([PW— 691*6,  [P]Coic.r=665*5).  The  ex¬ 
planation  suggested  is  that  the  fused  compound  is 
partly  dissociated  into  its  components. 

F.  L.  Usher, 

Molecular  volumes  at  absolute  zero.  III. 
Zero  volumes,  paraehors,  and  molecular 
diameters.  S.  Sugben  (J.C.S.,  1929,  1055—1058; 
cf.  A.,  1927, 920). — A  comparison  of  the  author's  work 
with  that  of  Biltz  (Naehr.  Ges.  Wiss.  Gottingen, 
1926,  45;  A.,  1927,  498)  shows  substantial  agreement 
in  the  values  of  the  atomic  constants  arrived  at.  The 
mean  distances  between  molecules  in  17  substances 
have  been  calculated,  (a)  at  0°  Abs.  (from  zero  volumes), 
(6)  at  unit  surface  tension  (from  paraehors),  and  (e) 
at  the  critical  temperature,  and  compared  with 
molecular  diameters  as  deduced  from  gas  viscosity 
by  Chapman's  equation  (cf.  A.,  1918,  ii,  416).  Results 
from  (a)  average  1*32  times  the  molecular  diameter 
(except  for  H2— 1*71  and  He=l*92) ;  from  ( b }  1*78 
with  no  marked  variations ;  and  from  (c)  about 
double  (except  for  He=2*64,  Cl2=l*60,  and 

Br2^l*G9).  C.  A.  Silberrad. 

Theory  of  the  equilibrium  figures  of  small 
drops  growing  by  diffusion  in  relation  to  the 
problem  of  form  in  physics,  N.  von  Raschevsky 
(Z,  Physik,  1929,  56,  297—367;  cf.  A.,  1928,  474, 


690 ;  this  vol.,  509). — Since  a  slowly  growing  drop  of 
the  type  previously  considered  is  not  spherical,  the 
concentration  varies  along  the  surface,  and  hence  also 
the  surface  tension.  It  is  shown  that  the  product  of 
the  surface  tension  and  the  curvature  is  constant  for 
any  point  on  the  surface.  This  is  discussed  in  con¬ 
nexion  with  the  problem  of  shape  determination  in 
pure  physical  phenomena.  J.  W.  Smith. 

Wave-length  of  the  K  lines  of  copper  using 
ruled  gratings.  J,  A.  Bearden  (Proe.  Nat.  Acad. 
ScL,  1929, 15, 528 — 533). — A  glass  grating  of  600  lines 
per  mm,,  and  a  glass  and  speculum-metal  grating  each 
with  50  lines  per  mm.  were  used.  The  values  obtained 
were  1*5422 ±0*0002  and  Xp^l*3926dbO*0O02A., 
differing  appreciably  from  measurements  using 
crystals,  but  probably  more  trustworthy.  From 
the  new  results  the  following  values  of  constants  are 
calculated :  the  grating  space  of  caleite  3*035  JL, 
N=6*022x  1023  g.-mol,  e“4*8O4xl0~10  e.s.u., 

6*604  X  10~27  erg  sec.,  the  fine  structure  constant 
l/a=  136*6  (cf.  Eddington,  this  vol.,  231). 

N.  M,  Bligh. 

Optical  line  gratings  for  X-ray  spectral 
analysis  in  the  region  1—2  A.  H.  Seeman  and 
K.  F.  Schotzky  (Z.  Physik,  1929,  55,  252—272).— 
The  applicability  of  various  types  of  line  gratings  with 
100 — 1000  lines  per  mm.  for  different  wave-lengths  of 
X-radiation  is  discussed,  J.  W.  Smith. 

IronF  cobalt,  nickel,  and  copper  as  deflexion 
lattices  for  the  corresponding  X-rays,  S.  Pas- 
torello  (jSTuovo  Cim.,  1928,  5,  284—289;  Chem. 
Zentr.,  1929,  i,  722). 

Mew  X-ray  effect.  C.  Y.  Raman  and  P.  Krish- 
namurti  (Nature,  1929,  124,  53). — : X-Ray  diffraction 
patterns  of  graphite  show  a  notable  amount  of 
scattered  radiation,  in  the  area  surrounding  the  primary 
beam,  terminating  sharply  at  the  first  diffraction  ring 
and  reappearing  with  diminished  intensity  in  the 
area  between  the  first  and  second  diffraction  rings. 
The  effect  is  ascribed  to  mobile  electrons  loosely 
associated  with  the  crystal  lattice, 

A.  A.  Eldribge. 

Diffraction  of  X-rays  by  two-dimensional 
crystal  lattice.  W.  L.  Bragg  (Nature,  1929,  124, 
125). — The  effect  observed  by  Linnick  (this  vol.,  492), 
and  attributed  by  that  author  to  the  effect  of  very 
thin  layers  of  the  mica  crystal  as  independent  two- 
dimensional  gratings,  is  ascribed  to  ordinary  diffraction 
by  a  three-dimensional  grating,  provided  that  the 
mica  is  assumed  to  consist  of  a  number  of  flakes  not 
quite  parallel.  The  mechanism  of  diffraction  is  con¬ 
sidered  in  relation  to  the  simulation  of  a  two-dimen¬ 
sional  grating  effect.  A.  A.  Eldribge, 

An  X-ray  effect  of  slow  fracture.  U.  Dehl- 
inger  (Naturwiss.,  1929,  17,  545} —Strongly  rolled 
sheet  copper  or  silver  was  bent  backwards  and 
forwards  until  fracture  occurred.  Photographs  of  the 
last  Debye  lines  taken  at  a  place  close  to  the  fracture 
showed  the  K  doublet  of  copper  separated  with 
great  sharpness,  no  grains  being  recognised  in  the 
specimen.  The  lines  shown  at  the  unbent  end  of 
the  sheet  exhibited  the  usual  diffuse  effect. 

R.  A.  Morton. 
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Emission  of  soft  X-rays  by  different  elements, 
with,  reference  to  the  effect  of  adsorbed  gas.  U. 
Nakaya  (Proc.  Roy.  Soc.,  1929,  A,  124,  616 — 641). — 
An  extension  of  the  work  of  Richardson  and  Robertson 
(A.,  1927,  804).  A  more  detailed  investigation  has 
been  made  of  the  effect  of  polishing  the  surface,  the 
state  of  degassing  of  the  photo-electric  plate,  and  the 
conditions  of  oxidation  of  the  target  faces.  The 
presence  of  adsorbed  gas  molecules  on  the  photo¬ 
electric  plate  and  target  plays  an  important  part  in 
the  absorption  and  excitation  of  soft  X-radiation. 
The  efficiency  of  liberation  of  photo -electrons  is 
increased,  the  amount  of  increase  being  greater  the 
more  adsorbed  gas  molecules  there  are  in  the  surface. 
The  relative  change  in  the  value  of  ipjit  for  different 
states  of  the  adsorbed  molecules  on  the  plate  is  the 
same  for  the  radiations  produced  by  different  targets. 
The  excitation  of  soft  X-rays  for  a  given  amount  of 
thermionic  current  appears  to  be  decreased  by  the 
presence  of  gas  molecules  on  the  target.  A  number 
of  facts  support  this  conclusion,  such  as  the  increase 
in  Ljit  when  the  target  is  subjected  to  a  heavy 
bombardment  compared  with  the  value  for  a  long 
bombardment  at  low  temperature,  the  increase  when 
the  oxide  film  on  the  target  is  reduced  with  hydrogen, 
and  the  variation  of  the  value  with  time  observed  at 
high  voltages.  When  all  the  targets  and  photo¬ 
electric  plates  are  well  degassed  and  the  oxide  films 
reduced  with  hydrogen,  consistent  values  of  ipjit  are 
obtained  with  an  error  of  less  than  3%  up  to  1000 
volts.  Curves  plotted  for  11  elements  show  that 
ipjit  does  not  vary  proportionally  with  the  voltage,  as 
hitherto,  assumed.  Measurements  were  also  made  at 
higher  voltages,  chromium,  iron,  and  copper  being 
examined  from  1500  to  2000  volts,  and  manganese, 
nickel,  and  cobalt  from  1500  to  4500  volts.  The  ratio 
ipjit  increases  at  first,  but  gradually  approaches  a 
constant  value,  and  the  curves  showing  the  relation 
of  ip  jit  to  voltage  take  the  form  of  saturation  curves. 

L.  L.  BntouMSHAw. 

Determination  of  particle  size  by  the  use  of 
X-rays.  H.  Mark  (Trans.  Faraday.  Soc.,  1929,  25, 
387 — 389).— The  factors  influencing  the  experi¬ 
mental  data  in  the  determination  of  particle  size  are 
discussed,  with  special  consideration  of  the  cases  of 
parallel  and  divergent  radiation  and  of  transparent 
and  absorbing  material.  The  fact  that  different 
crystals  of  a  powder  are  not  all  of  the  same  size  and 
the  possibility  of  lattice  defects  lead  to  serious 
difficulties.  It  is  found  that  the  intensity  of  reflexion 
from  a  distorted  lattice  differs  from  that  from  an 
imdistorted  lattice.  L.  L.  Birotoshaw. 

Intensity,  sharpness,  and  reproducibility  of 
Debye-Scherrer  hues.  H,  Moller  and  A.  Reis 
(Trans.  Faraday  Soc.,  1929,  25,  386). — A  procedure 
has  been  developed  whereby  the  intensity  distribution 
of  the  tines  in  a  Debye-Scherrer  photograph  can  be 
deduced  from  the  conditions  of  the  experiment.  A 
parallel  beam  is  used  and  the  intensity  distribution 
in  one  line  is  determined  for  all  angles  of  refraction, 
using  the  cross-section  and  absorption  of  the  block. 
For  high  intensities  and  sharp  lines,  the  cross-section 
must  be  accurately  adjusted,  varying  with  the  absorp¬ 
tion  coefficient  of  the  preparation.  Conditions  are 


favourable  when  the  cross-section  of  the  line  and  the 
aperture  width  approximate  respectively  to  the  line 
given  by  an  infinitely  small  focal  spot  and  by  an 
infinitely  small  preparation.  L.  L.  BmcuMSHAW. 

Change  of  frequency  of  X-rays  scattered  by 
bound  electrons.  D.  P.  Mitchell  (Physical  Rev., 
1929,  [ii],  33,  871 — 878). — With  the  high  resolution 
obtainable  by  the  use  of  the  two-crystal  X-ray  sj>ectro~ 
meter  (ef,  Davis  and  Purks,  A.,  1927,  804)  the  fine 
structure  of  scattered  X-rays  (cf.  A.,  1928,  1168)  was 
investigated.  Molybdenum  X-rays  were  scat¬ 
tered  by  graphite,  aluminium,  and  beryllium.  Lines 
from  graphite  were  shifted  0*0013,  0*0023,  and 
0*0113,  and  from  aluminium  0*0023,  0*0055,  and 
0*069  A.  to  the  long-wave  side  of  Mo-ifaq,  From 
beryllium  the  shifts  were  0*0048  and  0*00065  A.  to 
the  long-  and  short-wave  side,  respectively.  The 
scattering  electrons  arc  shown  to  be  ejected  with 
zero  kinetic  energy,  and  the  critical  potentials 
obtained  are  32,  57,  and  279  volts  for  carbon,  57, 
136,  and  1550  volts  for  aluminium,  and  16  and  119 
volts  for  beryllium.  N.  M,  Bligh. 

Raman  effect  for  X-rays,  D.  Coster,  I.  Nitta, 
and  W.  J.  Thijssen  (Nature,  1929,  124,  230). — 
It  is  impossible  to  account  for  the  order  of  magnitude 
of  the  intensity  of  the  anti-Stokes  line  for  beryllium 
quoted  by  Mitchell  (preceding  abstract). 

A.  A.  Eldridge* 

Effect  of  chemical  combination  on  the  absorp¬ 
tion  of  X-rays  at  wave-lengths  on  each  side  of 
the  K  discontinuity.  C.  L.  Cottrell  (Physical 
Rev.,  1929,  [ii],  33,  87 9 — 888) . — The  difference  in  the 
absorption  of  X-rays  by  free  as  compared  with  chemic¬ 
ally  combined  iodine  was  investigated  for  wave-length 
bands  on  each  side  of  the  K  absorption  limit  of  this 
element,  using  the  double  ionisation  chamber  method. 
The  reacting  solutions  were  an  alcoholic  solution  of 
iodine  and  an  aqueous  solution  of  sodium  thiosulphate 
(ef.  Morehouse,  A.,  1927,  707),  the  reaction  being 
I2+2Na^S203 — >2NaI+Na«S406.  The  results  show 
that  on  the  long  wave-length  side  of  the  K  limit  the 
absorption  coefficient  of  the  free  iodine  is  about 
0*3%  greater,  and  on  the  short  wave-length  side 
0*5%  smaller,  than  for  the  combined  atom.  Silver 
was  also  investigated.  N.  M.  Bligh, 

Diffraction  of  X-rays  in  liquids  :  benzene, 
cyclohexane,  and  certain  of  their  derivatives. 
G.  W.  Stewart  (Physical  Rev.,  1929,  [ii],  33,  889— 
899). — With  the  apparatus  and  procedure  previously 
reported  (A.,  1928,  465,  1079)  an  examination  by  the 
X-ray  diffraction  ionisation  method  was  made  of 
benzene,  toluene,  o-,  m-,  and  p-xylene,  mesitylene, 
ethyl-  and  isopropyl-benzene,  cyclohexane,  methyl- 
and  1:2-,  1  : 3-,  and  1  : 4-dimethyl-eycZohexane, 
phenol,  aniline,  cyclohexanol  and  cyclohexanone, 
m-2-  and  -4**,  o-4-,  and  p-2-xylenol,  o-,  m-,  and 
p-toluidine,  and  o-,  m«,  and  p-tolyl  methyl  ether. 
The  experiments  give  the  effective  thicknesses  of 
the  benzene  and  cyclohexane  rings,  the  changes  in 
these  thicknesses  with  substitutions,  and  information 
on  the  orientation  of  molecules  in  the  liquid  state  in 
support  of  the  cybotactic  theory.  The  benzene  and 
cyclohexane  rings  show  a  flattened  structure,  having  a 
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thickness  of  4*7  and  5*1  A,,  respectively,  and  the 
thickness  is  shown  to  depend  on  the  relative  positions 
of  the  substituents,  para-substitutions  giving  the  least 
thickness  of  ring,  and  the  meta-  usually  giving  less 
thickness  than  the  ortho- position.  All  the  hydroxy- 
compounds  studied  showed  double  molecules. 

N.  M.  Bligh. 

X-Ray  absorption  limits  and  the  distribution 
of  electrons  round  the  atom.  B.  B.  Ray  (Indian 
J.  Physics,  1929,  3,  477 — 488). — Theoretical. 

Kossel’s  view  of  the  absorption  process  and  the  fine- 
structure  lines  is  developed  to  explain  the  secondary 
edges  in  compounds,  and  a  general  relation  is  found  that 
for  different  elements  in  compounds  of  similar  structure 
the  separation  of  the  K  edge  in  the  elementary 
atoms  from  that  of  corresponding  edges  of  the  same 
atoms  in  the  compound  is  the  same.  The  discon¬ 
tinuities  in  the  curve  for  A(v/R)—K—K$1  and  the 
atomic  number  from  aluminium  to  zinc  supports  the 
Saha  electronic  distribution  scheme  rather  than  that 
of  Stoner  and  Main  Smith.  N.  M.  Bligh. 

Fine  structure  in  the  Compton  effect.  B. 
Davis  and  H.  Porks  (Physical  Rev.,  1929,  [ii], 
34,  1—6;  cf.  A.,  1928,  1168). — Using  the  double 
X-ray  spectrometer  (cf.  A.,  1927,  804)  and  a  special 
X-ray  tube  with  molybdenum  target  and  large  scatter¬ 
ing  angles  of  155°  and  163°,  the  displaced  scattered 
radiation  (Compton  effect)  from  carbon  and  beryllium 
was  investigated.  The  fine  structure  found  for 
carbon  was  a  relatively  strong  line,  0*0421  from 
Mo-Kcq  position,  and  three  weaker  lines  at  0*0012, 
0*002,  and  0*0109  A.  from  the  strong  line.  The  dis¬ 
placement  is  9%  less  than  the  theoretical.  For 
beryllium  a  strong  line  was  found  at  0*0446  from 
Mo-Xoq  position,  a  line  at  0*0051  towards  the  long 
wave-lengths,  and  a  weak  line  at  0*0009  towards  the 
short  wave-lengths.  N.  M.  Bligh. 

Experimental  evidence  for  the  filling:  of 
electron  levels  from  the  relative  intensity  of 
X-ray  spectrum  lines.  S.  K.  Allison  (Physical 
Rev.,  1929,  [ii],  34,  7 — 16). — The  double  line 
representing  the  transitions  532,  533 — >200,  had  been 
found  much  more  intense  in  the  uranium  than  in 
the  tungsten  L  series  (cf.  A.,  1928,  938).  Intensity 
measurements  involving  this  line  are  given  for  osmium, 
iridium,  platinum,  gold,  thallium,  lead,  and  bismuth, 
keeping  high  vacua  in  the  X-rav  tubes  to  avoid 
difficulties  due  to  deposition  of  tungsten  on  the  targets 
from  the  filaments.  The  curve  showing  the  intensity 
ratio  B6/px  against  atomic  numbers  rises  with  increasing 
atomic  number  and  takes  an  upward  jump  between 
platinum  and  gold,  indicating  that  gold  is  the  first 
element  in  which  10  electrons  occupy  the  53  orbits 
approximately  undisturbed  in  the  solid  state. 

N.  M.  Bligh. 

Dependence  of  the  number  of  crystal  nuclei 
on  the  temperature.  G.  Tammann  (Z.  anorg. 
Chem.,  1929,  181,  408 — 416). — A  theoretical  dis¬ 
cussion  on  the  dependence  of  formation  of  crystal 
nuclei  in  a  liquid  on  the  temperature  and  viscosity. 

H.  F.  Harwood. 

Diagram  ol  the  physical  properties  of  crystals, 
J.  Kunz  (Physikal.  Z.,  1929,  30  ,  463—464), — 
Theoretical.  R.  A.  Morton. 


Lattice  determination  in  poly  crystalline 
aggregates,  K.  Weissenberg  (Trans,  Faraday 
Soc.,  1929,  25,  391 — 392). — Two  methods  have  been 
developed  which  are  of  special  value  for  investigating 
organic  compounds  of  high  mol.  wt.  In  the  first 
method  a  growth  or  deformation  structure  is  obtained 
in  which  only  a  few  distinct  crystallite  orientations 
occur  in  statistical  preponderance.  In  the  second, 
the  preparation  is  made  as  long  as  possible  in  the 
direction  of  the  beam  and  the  interferences  of  the 
planes  with  the  greatest  spacing  are  strengthened. 

L.  L.  Bircumshaw. 

Allotropy  and  the  determination  of  densities 
by  means  of  X-rays.  N.  H.  Kolkmeijer  (Trans. 
Faraday  Soc.,  1929,  25,  392 — 397). — The  difficulties 
of  the  X-ray  and  pyknometer  methods  of  determining 
densities  are  discussed,  and  numerous  examples  are 
given  of  the  discrepancies  between  the  values  obtained 
by  the  two  methods,  and  also  of  those  obtained  by 
different  observers  using  the  same  method.  Since 
both  methods  are  capable  of  giving  values  correct  to 
within  ±0*1%,  the  discrepancies  are  probably  mostly 
due  to  the  presence  of  “  physical  impurities  ”  in  the 
material  used.  They  may  also  be  ascribed  partly 
to  the  formation  of  mixed  crystals.  The  possibility 
of  testing  the  “  physical  purity  ”  of  a  material  by 
means  of  X-rays  is  illustrated  by  the  determination 
of  the  densities  of  hexagonal  (df  5-6S1)  and  cubic 
(df  5*683)  silver  iodide  by  the  spectrographic 
method,  A  new  precision  camera  is  described. 

L.  L.  Bircumshaw. 

X-Ray  investigation  of  the  structure  of  an¬ 
nealed  carbon  steel.  G.  Kurdjumov  (Z.  Physik, 
1929,  55,  187—198). — The  changes  which  the  crystal 
structure  of  hardened  carbon  steel  undergoes  on  anneal¬ 
ing  have  been  investigated  by  the  Debye-Scherrer 
method.  The  three  steps  in  the  process  which  have 
been  observed  by  other  methods  are  confirmed  by  the 
X-ray  investigation.  At  the  first  change,  which 
occurs  at  an  appreciable  velocity  at  100 — 150°,  the 
tetragonal  structure  breaks  down;  the  second  step, 
obtained  by  heating  to  250°,  is  caused  by  the  break¬ 
down  of  the  austenite ;  the  third,  which  occurs  only 
slowly  at  300 — 400°,  is  associated  with  the  formation 
of  an  a-iron-cementite  mixture.  J.  W.  Smith. 

Lattice  constants  of  quenched  steels.  S.  Sekito 
Sci.  Rep.  Tohoku,  1929,  18,  69 — 77), — The  axial 
ratio  of  the  tetragonal  lattice  which  appears  on  the 
surface  layers  of  quenched  carbon  steels  (cf.  Honda 
and  Sekito,  B.,  1928,  753)  diminishes  with  increasing 
depth  until  it  reaches  the  value  1*00.  The  maximum 
value  of  this  ratio  is  TO?  with  hypereutectoidal 
steels ;  the  value  decreases  with  decreasing  carbon 
content  and  with  decreasing  quenching  temperature. 

A.  R,  Powell. 

X-Ray  investigation  of  iron-nitrogen  alloys. 
A.  Osawa  and  S.  Iwaizumi  (Sci.  Rep.  Tohoku,  1929, 
18,  79 — 89). — Rontgenographic  examination  of  the 
substances  obtained  by  passing  ammonia  over  finely 
divided  iron  at  various  temperatures  has  confirmed 
the  existence  of  the  compounds  Fe4N  and  Fe2N, 
The  former  has  a  cubic  lattice,  a-3-86  A.,  in  which 
the  iron  atoms  have  a  face-centred  distribution  and 
one  nitrogen  atom  is  present  in  the  elementary  cube, 
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4aic.  6*57.  Fe2N  has  a  close-packed  hexagonal 
lattice,  a=2*743  A.,  c/a— 1*59,  one  nitrogen  atom 
being  present  in  every  elementary  parallelepiped, 
dciaCt  5-02.  Both  compounds  appear  to  form  limited 
series  of  solid  solutions  with  one  another  and  with 
iron.  A.  R.  Powell. 

RontgenograpMc  investigations  on  aluminium 
at  high  temperatures.  A.  J.  Alichanov  (Z. 
Metallk.,  1929,  21,  127).— X-Ray  examination  of 
aluminium  of  99*5%  purity  at  temperatures  up  to 
593°  showed  that  no  change  in  the  lattice  structure 
takes  place  other  than  the  normal  expansion  due  to 
heating,  and  hence  that  aluminium  does  not  undergo 
allotropic  modification,  at  least  up  to  593°. 

A.  R,  Powell. 

Inter  metallic  compound  having  a  simple  cubic 
lattice.  A.  Osawa  (Nature,  1929,  124,  14).— 
Antimony-tin  alloys  containing  43,  50,  and  5*5%  Sb, 
respectively,  annealed  for  200  hrs.  at  240°,  270°, 
and  290°,  slowly  cooled  to  240°,  maintained  at  that 
temperature  for  25  hrs.,  and  then  slowly  cooled  to  the 
ordinary  temperature,  showed  an  X-ray  spectrum 
indicating  a  simple  cubic  lattice. 

A.  A.  Eldridge. 

X-Ray  studies  on  alloys.  A.  F.  Westgren  and 
G.  Phragmkn  (Trans.  Faraday  Soc.,  1929,  25,  379 — 
385). — A  comparative  study  is  made  of  the  results 
of  X-ray  analyses  of  alloys,  with  the  object  of  tracing 
the  regularities  governing  the  phenomena  in  this 
field  of  research.  The  structural  analogies  of  inter- 
metallic  phases  and  their  connexion  with  the  concen¬ 
tration  of  valency  electrons  are  considered  (cf.  A., 
1926,  1084),  and  a  graphical  representation  is  given 
of  the  regularities  found  in  some  binary  copper  and 
silver  alloys.  Special  reference  is  made  to  the  unique 
crystal  structure  of  manganese  and  to  the  fact  that 
in  some  alloys  where  the  ratio  of  valency  electrons  to 
atoms  is  3  :  2  Ag3Al,  Cu5Si)  the  atoms  are  grouped 
as  in  p-manganese.  The  terms  “  solid  chemical 
compound  ”  and  <f  solid  solution  ”  are.  discussed,  and 
a  short  account  is  given  of  the  change  of  the  average 
volume  of  the  atoms  in  alloys  with  varying  com¬ 
position.  A  marked  contraction  takes  place  in  all 
cases  where  chemically  unrelated  metals  are  alloyed 
with  each  other,  the  contraction  being  too  pronounced 
to  make  the  linear  dimensions  additive.  This  is 
illustrated  by  reference  to  the  system  silver-cadmium. 

L.  L.  Bircumshaw. 

Metallic  state.  J.  D.  Bernal  (Trans.  Faraday 
Soc.,  1929,  25,  367 — 379). — From  the  point  of  view 
of  crystal  chemistry,  metallic  substances  occupy  a 
position  intermediate  between  ionic  and  homopolar 
substances,  the  transition  from  one  state  to  the  other 
being  almost  continuous.  It  is  proposed  to  classify 
metals  into  metallic  ionic,  metallic  homopolar,  and 
truly  metallic  substances.  One  of  the  most  important 
characteristics  of  the  metallic  state  is  the  close-packed 
structure  observed  by  X-ray  analysis ;  the  closeness 
is  more  marked  in  the  truly  metallic  substances, 
decreasing  in  the  direction  of  homopolar  or  ionic 
structures.  The  results  of  X-ray  studies  on  inter- 
metallic  compounds  are  shown  schematically,  and 
the  fact  is  stressed  that,  although  the  actual 
structures  are  mostly  complicated,  nearly  all  are 


variants  of  the  close-packed  structure.  The  criteria 
for  the  existence  of  distortion  in  a  metal  crystal  not 
only  enable  solid  solutions  to  be  distinguished  from 
true  metals,  but  also  establish  the  existence  of  true 
intermetallic  compounds.  The  electrical  properties  of 
intermetallic  compounds  indicate  that  they  are  to  be 
considered  as  true  metals,  but  the  majority  tend  more 
to  the  homopolar  or  ionic  types.  The  differences 
between  metals  in  respect  of  their  dissolving  power 
is  thought  to  have  an  important  bearing  on  the  theory 
of  electrical  conduction.  A  hypothesis  as  to  the 
nature  of  superconductivity  (cf.  Kapitza,  this  vol., 
632)  is  advanced,  based  on  the  assumption  that  a 
sudden  freezing  out  of  impurities  occurs  at  the  thres¬ 
hold  temperature.  A  metal  in  the  superconductive 
state  is  postulated  as  being  extensively  cracked  but 
with  an  undistorted  lattice.  The  importance  of 
magnetic  measurements  is  emphasised,  and  the 
structures  of  certain  diamagnetic  intermetallic  com¬ 
pounds  which  follow  the  Hume-Rothery  rules  are 
explained  in  terms  of  homopolar  linking.  The 
empirical  requirements  of  the  metallic  linking  and 
their  possible  theoretical  meaning  are  discussed. 

L.  L,  Bircumshaw. 

X-Ray  examination  of  the  system  An-Hg, 
A.  Pabst  (Z.  physikal.  Chem.,  1929,  B,  3,  443 — 
455). — An  investigation  of  the  crystal  structure  of 
gold  amalgams  by  the  powder  method.  It  was  found 
necessary  to  anneal  amalgams  containing  less  than 
20%  Hg  at  temperatures  up  to  300°  for  18 — 90  hrs.  in 
order  to  develop  the  crystals.  Amalgams  containing 
up  to  15%  Hg  gave  diagrams  showing  a  series  of 
mixed  crystals  (cubic),  the  side  of  the  unit  cell 
increasing  regularly  with  mercury  content  from 
4*070  A.  (pure  gold)  to  4*107  A.  With  more  than 
15%  Hg  a  hexagonal  phase  appears  along  with  the 
mixed  crystals,  the  latter  vanishing  at  25%  Hg.  The 
constants  for  this  phase  are  a0=2*908,  c0=4*791  A., 
approximating  closely  to  those  of  a  hexagonal  close- 
packed  cell  containing  Au3Hg/2.  With  increasing 
mercury  content  a  number  of  new  lines  appear  in  the 
diagrams,  thoSe  relating  to  the  hexagonal  phase 
finally  disappearing  at  60%  Hg.  The  new  lines  are 
probably  due  to  two  crystalline  phases  of  undetermined 
structure,  containing  60%  and  66 — 68%  Hg,  respect¬ 
ively.  F.  L.  Usher. 

Crystal  structure  of  solid  nitrogen.  L.  Vegard 
(Naturwiss.,  1929,  17,  543). — The  X-ray  spectrum  of 
solid  nitrogen  indicates  a  complicated  cubic  lattice. 
The  edge  of  the  elementary  cube  is  11*3  A.  long  and 
the  cell  contains  64  atoms.  The  spectrum  shows  only 
lines  satisfying  the  condition  n>  corresponding 
with  a  body- centred  lattice.  The  space-group  is 
probably  O8.  R.  A.  Morton. 

Crystal  structure  of  bismuth  fluoride.  O. 
Hassel  and  S.  Nilssen  (Z.  anorg.  Chem.,  1929,  181, 
172 — 176). — The  structure  is  based  on  a  face-centred 
lattice.  The  unit  cube  has  a=5*853±0*004  A.,  and 
contains  4  mols. ;  8* 75.  J.  S.  Carter. 

Crystalline  structure  of  thorium  boride.  G» 
Allard  (Compt.  rend.,  1929,  189,  108 — 109).— 
The  powder  method  indicated  a  simple  cubic  structure 
with  a— 4*32  A.  and  one  mol.  of  ThBc  per  unit  cell. 
The  six  boron  atoms  are  assumed  to  be  situated  at  the 
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points  of  an  octahedron  with  the  thorium  atoms  at 
the  centre  which  coincides  with  that  of  the  lattice. 

J.  Grant. 

Crystal  form  of  calcium  sulphate.  L.  S. 
Ramsdell  and  E.  P.  Partridge  (Amer.  Min.,  1929, 
14,  59 — 74). — “  Soluble  anhydrite  ??  is  identical  in 
crystal  structure  with  the  hemihydrate,  which  is 
zeolitie  in  character.  The  transition  temperature 
of  gypsum  to  anhydrite  in  contact  with  water  is 
38°  ( ?),  and  from. gypsum  to  hemihydrate  98°. 

Chemical  Abstracts. 

Crystal  structure  of  dimethyldiethylammon- 
ium  chlor ostaxmate .  R.  W.  G.  Wyckoff  and 
R.  B.  Corey  (Amer.  J.  Sei„  1929,  [v],  18,  138— 
144). — Lauo  and  oscillation  spectral  photographs 
have  been  taken  of  crystals  of  dimethyldiethyl- 
ammonium  chlorostannate ;  they  have  tetragonal 
holohedral  symmetry.  The  unit  cell  has  $0=9*065, 
c0=14*12  A.,  and  contains  two  molecules.  It  be¬ 
longs  to  the  space-group  4Di— 6,  the  tin  and  chlorine 
atoms  having  the  positions  :  tin  {a)  000 ;  ;  chlorine 

(e)  00m;  00m;  etc.,  ( h )  wvQ;  vwO;  etc.,  where  u— 
0*177^0*01,  about  0*23,  and  v—  about  0*13. 
The  structure  is  probably  a  distorted  calcium  fluoride 
arrangement.  Tho  nitrogen  atoms  are  probably  at 
(d)  of  4Di—  0  (Z)®A) ;  the  distribution  of  the  carbon 
atoms  is  not  determined.  C.  W.  Gibby. 

Structure  of  sillimanite  and  mullite.  W,  H. 
Taylor  (Z.  Krist.,  1928,  68,  503—521;  Cham. 
Zentr.,  1929,  i,  497 — 198). — A  dark  brown  specimen 
of  sillimanite  had  a  :  b  :  c=0*9S0  :  1  :  0*757 ;  a  7*43 
±0-03,  b  7-5S±0-04,  c  5-74±0-02  A.  The  space- 
group  V*  is  preferred  to  C?2r,  The  unit  cell  contains 
4  mols.  of  Al2Si05.  Crystallographically  and  optic¬ 
ally,  mullite  is  almost  identical  with  sillimanite ;  the 
unit  cell  contains  1-5  mols.  of  3Al203,2Si02.  Kaolinite, 
Al203,2Si02,2H20,  monoclinic  prismatic,  reveals  in 
its  X-ray  diagram  no  similarity  with  mullite  or 
sillimanite.  The  appearance  of  mullite  lines  in  tho 
diagram  of  ignited  kaolin  may  be  due  to  the  formation 
of  AI203,2Si02,  which  would  have  a  structure  similar 
to  that  of  sillimanite  and  mullite.  A.  A.  Eldridge. 

Enargite  group.  Structure  of  sulvanite, 
Cu3VS4.  W.  F.  de  Jong  (Z.  lyrist.,  1928,  68,  522— 
530 ;  Chem.  Zentr.,  1929,  i,  497), — Enargite,  CujjAsS4, 
and  famatinite,  Cu3SbS4,  give  almost  identical  Debye 
diagrams.  Sulvanite,  Cu3VS4,  containing  Cu  51*20, 
V  14-20,  S  34-00%,  is  cubic,  a  10-750 ±0-005  A.,  with 
8  mols,  in  the  unit  cell,  space-group  0 J. 

A.  A.  Eldridge. 

X-Ray  study  of  microcrystalline  ferric  hydr¬ 
oxide  minerals.  J.  Bohh  (Z.  Exist.,  1928,  68, 
567—585;  Chem.  Zentr.,  1929,  i,  498—499).— 
a-Feo03,Ho0,  rhombic  holohedral,  has  a  4*60.  b  10*01, 
c  3*04  A.,“  a  ib:  c= 0*459  :  1  :  0*303,  d  4*195 ;  the 
y-form  has  a  3*85,  b  12*5,  c  3*07  A.,  a :  b :  c= 
0*308  :  1  :  0*246,  d  3*97.  Most  of  the  ferric  oxide 
minerals  examined  afforded  the  Debye  diagram  of 
the  a -form,  together,  in  some  cases,  with  lines  arising 
from  impurities,  particularly  silica.  The  varying 
water  content  is  ascribed  to  adsorption.  y-Fe203,Ho0 
was  not  observed  in  minerals.  Haematites  are  of  two 
types  according  to  the  direction  of  fibrillation. 

A.  A.  Eldridge. 


Is  the  lattice  of  tetragonal  mercuric  cyanide 
a  molecular  or  a  radical  lattice?  O.  Hassel  (Z 
anorg.  Chem.,  1929,  180,  370 — 373).—' The  author 
maintains  the  interpretation  put  forward  in  a  previous 
paper  (cf.  Z.  Krist,  1926,  64,  217).  F.  L.  Usher, 

Is  the  lattice  of  tetragonal  mercuric  cyanide 
a  molecular  or  a  radical  lattice  ?  R.  Fricke  (Z. 
anorg.  Chem.,  1929, 180,  374—376 ;  cf.  A.,  1928,  821). 
— A  reply  to  Hassel  (preceding  abstract). 

F.  L.  Usher. 

Lattice  dimensions  and  phase  range  of  the 
magnetic  substance  Fe^Shy.  I.  Oftedal  (Z, 
physikal  Chem.,  1929,  B,  4,  67—70;  cf.  A.,  1927, 
924). — The  previous  determination  of  the  lattice 
constants  of  a  member  of  the  e-phase  in  the  system 
iron-antimony  has  been  repeated  with  a  new  pre¬ 
paration,  as  Hagg’s  results  (cf.  this  vol.,  749)  were  not 
in  agreement.  The  new  result  fully  confirms  the 
previous  one.  Some  explanation  of  the  difference  is 
given,  A.  J.  Mee. 

X-Ray  analysis  of  solid  carbon  disulphide. 
J.  de  Smedt  (Physica,  1929,  9,  5— 8).— For  a  tetra¬ 
gonal  structure,  $=6=8*12  A.,  c=3*77  A.;  the  unit 
cell  contains  3  mols. ;  iual c,  1*51,  dQh3m  1*55. 

Chemical  Abstracts. 

Crystal  structure  of  c?s-ethylene  oxide-di- 
carboxylic  acid.  A.  Reis  and  W.  Schneider  (Z. 
Krist.,  1928,  68,  586 — 594;  Chem.  Zentr.,  1929,  i, 
474 — 475). — The  substance  is  monoclinic,  a  :  b  :c— 
3*118:1:0*998,  p=91°10#;  the  unit  cell  contains 
8  mols.  of  C4H4Os ;  space-group 

A.  A.  Eldridge. 

Crystal  structure  of  indigotin  and  funiaric 
acid.  A.  Reis  and  W.  Schneider  (Z.  Krist.,  1928, 
68,  543 — 566;  Chem.  Zentr.,  1929,  i,  473 — 474).— 
Indigotin  is  monoclinic,  a  :  b  :  c—1-897  :  1  :  1*741, 
p=107g  30';  the  unit  cell,  a  11*00,  b  5*8,  c  10*1  A., 
contains  2  mols.  of  C16H10O2N2 ;  space-group  CS*. 
Fumaric  acid  is  monoclinic,  a  :  b  :  c=0*503  :  1  :  0*438, 
(3—111°  5'±5';  the  unit  cell,  a  7*6,  b  15*1,  c  6*65  A., 
contains  6  mols.  of  C4H404 ;  space-group  C*h.  Yard- 
ley’s  results  (A.,  1925,  ii,  1126)  are  criticised. 

A.  A.  Eldridge. 

Crystal  structure  of  pentaerythrityl  tetra¬ 
acetate.  H.  Moller  and  A.  Reis  (Z.  Krist.,  1928, 
68,  385 — 386;  Chem.  Zentr.,  1929,  i,  192). — The 
results  of  Knaggs  (A.,  1928,  464)  are  supported. 

A.  A.  Eldridge. 

X-Ray  examination  of  insulin,  edestin,  and 
haemoglobins.  W.  H.  George  (Proc.  Leeds  Phil. 
Soc.,  1929,  1,  412 — 415). — The  powder  method  was 
used  with  soft  X-rays  from  a  copper  or  iron  anti¬ 
cathode.  No  traces  of  crystalline  diffraction  effects 
could  be  obtained  with  insulin,  edestin,  or  pure, 
freshly-prepared  haemoglobins  of  sheep  or  horse  blood. 
It  was  found,  however,  that  an  old  sample  of  methcemo- 
globin  gave  Laue  diagrams,  but  these  were  probably 
due  to  decomposition  products  or  impurities.  The 
extreme  importance  of  blind  experiments  when 
powder  methods  are  used  is  stressed.  A.  J.  Mee. 

Translation  lattice  of  cellulose  hydrate.  K. 
Weissenberg  (Naturwiss.,  1929,  17,  624). — Pre¬ 
liminary.  R.  A,  Morton. 
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X-Ray  diffraction  in  liquids  and  solutions  and 
the  molecular  structure  factor.  P.  Krishna- 
murti  (Indian  J.  Physics,  1929,  3,  507 — 522;  cf. 
this  yol.,  751). — An  examination  was  made  of  sub¬ 
stances  consisting  of  symmetrical  molecules,  in. the 
liquid  state  and  in  solutions  of  different  con¬ 
centrations.  Tetranitromethane  gave  two  rings  for 
the  liquid,  of  spacings  5-49  and  3-02  A.,  and  gave  in 
dilute  benzene  or  cyclohexane  solution  a  strong  scatter¬ 
ing  at  small  angles  and  a  faint  maximum  at  3  02  A. 
The  strong  inner  ring  in  the  liquid  is  due  to  diffraction 
by  neighbouring  molecules  and  is  intermolecular ;  the 
faint  outer  ring  is  due  to  the  structure  factor  of  the 
molecule  and  is  intramolecular.  Hexamethylene¬ 
tetramine  gave  in  concentrated  aqueous  solution  a 
broad  inner  maximum  and  an  outer  one  at  2*86  A. ; 
in  more  dilute  solutions  the  water  ring  was  superposed 
on  the  latter,  shifting  its  position  to  smaller  angles. 
Dilute  solutions  of  carbon  tetrachloride  in  cyclo¬ 
hexane  gave  faint  outer  maxima  in  approximately  the 
same  position  as  in  the  pure  liquid.  The  calculation 
of  the  distance  between  planes  containing  the  maxi¬ 
mum  number  of  molecules  per  unit  area,  rather  than 
the  distance  between  neighbouring  molecules,  is 
discussed.  N.  M.  Bligh. 

What  circumstance  conditions  the  solidific¬ 
ation  in  the  plastic  deformation  of  solid  isotropic 
bodies?  H.  Hengky  (Z.  Pliysik,  1929,  55,  145 — 
155). —Theoretical.  J.  W.  Smith. 

Electromotive  behaviour  of  single  zinc 
crystals.  M.  Stratimanis  (Nature,  1929,  124, 
56). — No  variations  in  the  potentials  of  different, 
artificially  prepared,  planes  of  single  crystals  of  zinc 
against  a  neutral  zinc  sulphate  solution  could  be 
observed  (cf.  Anderson,  this  vol.,  127),  although  the 
potential  varied  with  the  composition  of  the  electrolyte 
and  with  the  previous  treatment  of  the  metal.  A 
similar  equality  was  observed  with  zinc-cadmium 
alloys  containing  up  to  0*2%  Cd. 

A.  A.  Eldridge. 

Determination  of  crystal  potentials  by  dif¬ 
fraction  of  high-voltage  electrons.  A.  G.  Emslie 
(Nature,  1929,  123,  977—978). — Preliminary  experi¬ 
ments  with  calcite,  galena,  and  antimony,  in  which 
y/V  sin  0  varied  rapidly  with  <f>,  where  V  is  the  energy 
of  the  electrons  in  volts  and  ^  is  the  inner  potential 
of  the  crystal,  indicated  that  the  method  may  be  of 
importance  for  precise  measurement  of  <£. 

A.  A.  Eldridge. 

Effect  of  gases  on  the  electric  charges  de¬ 
veloped  by  heated  metals,  D.  H.  Bangham  and 
D.  Pv.  Lewis  (J.C.S.,  1929,  1140—1149;  cf.  A.,  1914, 
ii,  330). — The  rate  of  development  of  the  charge  on  a 
cylinder  of  gold,  gauze  suspended  in  a  Jena  glass  tube 
after  successive  earthings,  when  heated  at  468°  and 
497°,  has  been  studied  in  the  presence  of  oxygen, 
nitrogen,  and  hydrogen.  With  oxygen,  increase  of 
pressure  caused  a  marked  shift  of  the  equilibrium 
potential  towards  the  positive  side,  and  the  rate  of 
attainment  of  the  final  potential,  even  at  low  pressures, 
was  considerably  slower  than  in  a  vacuum.  The  ions 
responsible  for  the  current  are  not  charged  atoms  or 
molecules  of  oxygen,  but  are  similar  to  those  shown  by 
Richardson  to  be  emitted  by  “  new  ”  wires,  probably 


sodium  and  potassium  ions.  Nitrogen  gave  results 
similar  to  those  with  oxygen.  Hydrogen,  on  the 
other  hand,  caused  a  displacement  of  the  equilibrium 
potential  toward  the  negative  side,  and  facilitated  the 
emission  of  ions,  the  saturation  current  at  a  pressure 
of  0*0238  mm.  being  nearly  four  times  its  normal 
value  in  a  vacuum.  F.  L.  Usher. 

Magnetostriction  of  diamagnetic  substances 
in  strong  magnetic  fields.  P.  Kapitza  (Nature, 
1929,  124,  53). — Change  of  shape  due  to  distortion 
produced  by  a  magnetic  field  on  the  binding  forces 
between  atoms  (atomic  magnetostriction)  has  been 
observed  with  bismuth  and  other  diamagnetic  sub¬ 
stances.  It  appears  probable  that  the  linkings  be¬ 
tween  the  atoms  which  lie  further  apart  are  weakened, 
whilst  those  between  the  closer  atoms  are  strengthened. 

A.  A.  Eldridge. 

Magnetic  permeability  of  nickel  in  feeble 
oscillatory  fields.  R.  G.  Loyarte  (Univ.  Nac.  La 
Plata,  EstutL  Cien.,  1928,  209— 216). — Israel’s  ob¬ 
servation  of  complicated  permeability  of  nickel  for 
oscillations  of  wave-lengths  28 — 60  cm.  is  attributed 
to  the  dependence  of  damping  on  the  period. 

Chemical  Abstracts. 

Determination  of  magnetic  permeability  of 
iron  wires  at  high  frequency  by  means  of  Wheat¬ 
stone's  bridge.  K.  Kreielsheimer  (Z.  Physik, 
1929,  55,  753—770). — A  method  is  described  for  the 
determination  of  the  high -frequency  resistance  of  iron 
wires  by  direct  bridge  measurements.  From  this  the 
magnetic  permeability  may  be  obtained.  With 
copper  wire  the  resistance  obtained  agreed  with  the 
theoretical  value  to  within  ±4%;  this  relatively 
large  error  is  due  to  the  comparatively  small  value  of 
the  resistance  to  be  measured.  For  the  permeability 
of  iron  the  error  is  ±1-7%.  A.  J.  Mee. 

Theory  of  the  plasticity  of  metals.  H.  Sh6ji 
(Sei.  Rep.  Tohoku,  1928,  18,  1 — 9). — Mathematical ; 
modifications  of  the  expression  previously  deduced 
to  define  plasticity  (Z.  Physik,  1928,  51,  728)  are 
introduced.  A.  R.  Powell. 

Strength  and  plasticity  of  rock-salt  crystals. 
E.  Schmid  and  0.  Vattpel  (Z.  Physik,  1929,  56,  308 — 
329). — In  agreement  with  the  view's  of  Sokncke 
(Ann.  Phys.  Chem.,  1869,  137,  177)  the  breaking 
strength  of  rock-salt  crystals  is  characterised  by  a 
limiting  stress  which  can  be  withstood  perpendicular 
to  the  cubic  faces.  The  various  possible  slip  mechan¬ 
isms  are  discussed.  Tempering  produces  a  lowering 
of  the  elastic  limit  and  of  the  tensile  strength  of  rock- 
salt  crystals.  Experiments  carried  out  with  crystals 
stressed  under  water  have  led  to  results  conflicting 
with  the  theory  of  the  Joffe  effect  (A.,  1924,  ii,  384). 

J.  W.  Smith. 

Heat  effect  in  the  stretching  of  brass  crystals. 
M.  Mashvia  and  G.  Sachs  (Z.  Physik,  1929,  56,  394 — 
396). — The  amount  of  work  dissipated  in  heat  during 
the  stretching  of  brass  crystals  has  been  followed  by 
measuring  the  rise  of  temperature  during  the  process. 
It  was  found  that  considerably  more  heat  was 
liberated  on  each  change  in  the  slip  mechanism  than 
during  simple  slip  on  one  slip  plane.  J.  W.  Smith. 

Specific  resistance  of  cupric  sulphide  and  its 
temperature  coefficient.  K*  Fischbeck  and  0. 
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Dorner  (Z.  anorg.  Chem,,  1929,  181,  372 — 378), — 
The  specific  resistance  of  cupric  sulphide  has  been 
determined,  using  a  spiral  of  the  material  prepared  by 
immersing  a  copper  spiral  70  cm.  long  and  0*1  mm, 
in  diameter  in  sulphur  vapour.  Three  series  of 
experiments  under  varying  conditions  gave  values  for 
the  specific  resistance  ranging  from  36  76  to  42  33 
microhm  per  cm,,  and  a  temperature  coefficient  of 
0*0037 ;  this  latter  is  markedly  higher  than  the  value 
found  by  Badeker  (cf.  A.,  1907,  ii,  327).  The  resistance 
is  proportional  to  the  temperature  over  the  whole 
range  investigated,  between  —80°  and  +400°. 

H.  F.  Harwood. 

Influence  of  extension  and  contraction  of 
the  surface  in  the  phenomenon  of  triboelectricity 
of  mercury.  V.  Polara  (Nuovo  Cim.,  1928,  5, 
127—136;  Chem.  Zcntr.,  1929,  i,  203). 

Fhoto-JB.M.F.  in  selenium.  R.  L.  Hanson 
(J,  Opt.  Soc.  Amer.,  1929,  18,  370— 382).— Three 
types  of  selenium  cells  and  the  arrangements  for  a 
detailed  study  of  photo-lO/.jF,  are  described,  and 
this  was  found  over  a  wide  range  of  applied  E.M.F. 
to  be  independent  of  the  current  through  the  cell  and 
to  be  related  linearly  to  the  intensity  of  illumination. 
The  photo -D.I/.jF.  sensitivity  has  a  maximum  for  the 
visible  spectrum  in  the  region  490  mjx.  It  is  shown 
that  the  photo-D.lf.F.  cannot  be  a  thermal  E.M.F, ; 
the  former  was  found  to  have  no  direct  relation  with 
the  photo-electrical  conductivity  effect. 

N.  M.  Bligh. 

Electrical  conductivity  of  vapours  of  salts. 
H.  Querengasser  (Z.  Elektrochem.,  1929,  35,  459; 
cf,  this  voL,  634). — The  work  of  Schmidt  (A.,  1927, 
397),  Kahra  (this  voL,  229),  and  Birkenberg  {ibid.)  is 
acknowledged.  H.  T.  S.  Britton. 

Contact  potential  measurements  with  ad¬ 
sorbed  films.  I.  Langmuir  and  K,  H.  Kingdon 
(Physical  Rev.,  1929,  [ii],  34,  129— 135).— Contact 
P.D.  were  measured  between  a  clean  unheated 
tungsten  filament,  and  the  same  filament  coated  with 
an  adsorbed  film  of  thorium,  caesium,  oxygen,  or  a 
mixture  of  caesium  and  oxygen.  The  method  used 
was  Intended  to  minimise  surface  contamination 
errors.  The  values  found  for  the  contact  potentials 
between  cold  surfaces  are,  Cs,G,W — W,  3*1 ; 
Os, W — W3  2*8 ;  Th,W— W,  1*48;  W—0,W,  0*8  volts. 
These  values  do  not  agree  with  those  calculated  from 
the  thermionic  emission  constants.  N.  M*  Bligh. 

Specific  heats  of  para-hydrogen  in  the  solid, 
liquid,  and  gaseous  states.  K.  Clusius  and  K. 
Hiller  (Z.  physikaL  Chem.,  1929,  B,  4,  158 — 168). — 
A  method  for  obtaining  para-hydrogen  in  large 
quantities  is  described.  The  specific  heats  of  the  liquid 
and  solid  para-form  and  its  m.  p.  were  determined ; 
within  the  experimental  error,  the  values  obtained 
agree  with  those  for  ordinary  hydrogen.  The  specific 
heat  of  para-hydrogen  exceeds  the  classical  value  for  a 
diatomic  molecule  at  115°  Abs.,  and  at  160°  Abs.  has 
the  value  2*79  g.-caL  The  possibility  of  obtaining  the 
pure  ortho-form  is  discussed.  *  A.  J.  Mee. 

Detection  of  a  transformation  of  ortho-  into 
para-hydrogen  by  determinations  of  specific  heat. 

A.  Euckex  and  K.  Hiller  (Z.  phvsikal.  Chem.,  1929, 

B,  4,  142— 157).— See  this  VoL,  497.  A.  J.  Mee. 


Determinations  of  the  specific  heat  of  [air,] 
nitrogen,  and  carbon  dioxide  at  high  tem¬ 
perature.  M.  Chopin  (Compfc.  rend.,  1929,  188, 
1660 — 1662). — The  author’s  methods  (this  vol.,  44) 
show  that  for  200 — 1000°  Cf„=6*82+0‘00Q58J  for 
nitrogen  and  8*9+0*81(^/100)° M  for  carbon  dioxide. 
Air  has  Cp  equal  to  that  of  nitrogen  at  500°  but  1% 
higher  than  that  at  1000°.  The  results  are  compared 
with  those  of  other  workers.  J.  Grant. 

Specific  heats,  heats  of  formation,  and  decom¬ 
position  pressures  of  strontium  halide  hydrates, 
G.  F.  Huttig  and  C.  Slonbi  [in  part  with  L.  Trip 
and  0.  Maxer]  (Z.  anorg.  Chem.,  1929, 181,  65 — *77). — 
The  above  quantities  have  been  experimentally 
determined  and  the  molecular  heats  and  total  energy 
contents  at  temperatures  between  50°  and  350°  Abs. 
calculated  therefrom.  Measurements  on  the  de¬ 
hydration  of  barium  halide  hydrates  arc  included. 

J.  S.  Carter. 

Lithium.  VII.  Specific  heats,  heats  of  form¬ 
ation,  decomposition,  pressures,  and  densities 
of  lithium  halide  hydrates.  C.  Slonim  and  G.  F. 
Huttig  [with  O.  Maier]  (Z.  anorg.  Chem.,  1929,  181, 
55 — 64). — Determinations  of  the  above  quantities 
have  enabled  calculations  to  be  made  of  the  molecular 
heats  and  total  energy  contents  at  temperatures 
between  50°  and  350°  Abs.  J.  S.  Carter. 

Thermal  data  on  organic  compounds.  V. 
Revision  of  the  entropies  and  free  energies  of 
nineteen  organic  compounds.  G.  S.  Parks,  K.  K. 
Kelley,  and  H.  M.  Huffman  (J.  Amer.  Chem,  Soc., 
1929,  51,  1969— 1973),— From  experimental  measure* 
ments  made  at  sufficiently  low  temperatures,  it  is 
found  that  the  molal  heat  capacity  (O)-temperature 
curves  fall  into  two  not  dissimilar  classes,  one  for 
aliphatic  and  one  for  cyclic  compounds.  In  each  class 
the  various  curves  are  essentially  similar  and  a 
standard  curve  has  been  constructed  which  holds  up 
to  90°  Abs.  In  either  class  the  equation  Cp— (H+ 
JBT)CP  holds  quite  accurately,  where  A  and  B  are  con¬ 
stants  characteristic  of  each  substance  (determined  by 
substituting  known  values  of  G  and  T  in  the  equation) 
and  Cp  is  the  heat  capacity  on  the  standard  curve 
at  T.  The  entropy  values  at  25°  of  several  organic 
compounds  are  revised,  and  revised  values  for  the  free 
energies  of  the  compounds  are  calculated  therefrom 
with  an  accuracy  which  is  limited  almost  entirely  by 
the  accuracy  of  the  heats  of  combustion  involved  in 
the  calculation.  The  general  principle  that  the  entropy 
of  an  organic  compound  changes  in  a  definite,  additive 
manner  with  changes  in  its  constitution  is  confirmed. 

S.  K.  Tweedy. 

Specific  beats  of  important  metallurgical 
substances.  W.  A.  Roth  and  W.  Bertram  (Z. 
Elektrochem.,  1929,  35,  297 — 308). — Two  new  types 
of  calorimeter,  designed  to  eliminate  errors  caused  by 
evaporation  of  the  calorimeter  water  on  introducing 
the  heated  substance  undergoing  test,  were  used, 
viz.,  the  “  buffer-calorimeter ,J  (cf.  Roth,  A.,  1925,  ii, 
949)  and  an  all-metal  calorimeter  in  which  the  heated 
body  is  inserted  in  a  silver  vessel,  fitted  into  a  block 
of  aluminium  which  is  surrounded  by  a  water-jacket 
(cf.  Jaeger  and  Rosenbohm,  A.,  1928,  469). 

The  following  data  were  obtained :  a-Quartz, 
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transition  point  575°,  mean  specific  heats,  at  96°, 
0*1911 ;  at  455°,  0-2325;  at  503°,  0-2330.  p-Quartz, 

c  =  0*1794  +  0‘0001645(£  -  20)  -  0-000000085^  -  20)2 
for  £—575°  to  898°.  Amorphous  silica  obtained  by 
hydrolysing  silicon  tetrachloride,  c=0T782+ 
0-Q00104(£— 20)— 0-0000QO0403(£— 20)2  for  0° 
to  933°.  Quartz-glass  (#8  2-2058),  c=0-1782+ 
0-0001231(^—20)— 0*00000004937(^—20)2  for  t= 

96-5°  to  855°.  Calcium  oxide,  c=0-1823+ 
0-0000879(1— 20)— 0*0000000366(1— 20°)2  for  i= 

417°  to  852°.  Calcium  metasilicate  (#8  2-9163), 
c  =  0-1749  +  0-0001107(1  -  20)  -  0*0000000485(«  - 
20 }2  for  1=50°  to  884°.  Alumina,  c=0-1930+ 
0*0001382(^—20)— 0-0000000705(^—20)2  for  1= 

96°  to  914°.  Cryolite  (artificial,  dm  2*9482)  ^modi¬ 
fication  :  transition  point  565°,  c=0*2251+ 

0*0001977(^-20)- 0*0000001086(if-20)2?  P-modi- 
fication:  from  565°  to  m.  p.,  1000°.  c=0*2359+ 
0-0001977(565  -  20)  -  0-0000001086(565  -  20)2  + 
0*000100(1—565).  Calculation  gave  1-24  kg.-cal.  as 
the  heat  of  transition  and  16-64  kg.-cal.  as  the  heat 
of  fusion  per  mol.  Sodium  chloride,  c=0*2006+ 
0-00007024(^—20)— 0-0000000375(^—20)2  for  1=99° 
to  785°,  m.  p.  800°;  calculated  heat  of  fusion  7-41 
kg.-cal./mol.  Iron  (chief  impurities,  0*18%  P  and 
0*39%  Mn),  for  temperatures  up  to  750°  (transition 
point)  c=0-1060+0*00006003(£— 20) ;  calculated  heat 
of  transition  0-324  kg. -cal. /g. -atom. 

The  specific  heats  of  several  iron  ores  were  measured  ; 
the  heats  of  formation  of  calcium  metasilicate  at 
temperatures  varying  from  20°  to.  900°  were  cal¬ 
culated.  H.  T.  S.  Britton. 

Thermal  conductivity  of  copper,  nickel,  and 
some  alloys  of  nickel.  W.  C.  Ellis,  F.  L.  Morgan, 
and  G.  F.  Sager  (Rensselaer  Polyt.  Inst.  Bull.,  1929, 
21, 1 — 23). — One  end  of  a  wire  (0*25  cm.  diam.)  of  the 
metal  was  heated  by  a  coil  through  which  a  periodic 
current  was  passed  so  that  a  sinusoidal  variation  of 
temperature  was  produced  in  that  end.  At  two  points 
on  the  wire,  separated  by  2-3 — 4*69  cm.,  the  temper¬ 
atures  were  continuously  recorded  by  thermocouples. 
The  velocities  ( Vv  V2)  of  two  heat  waves  of  different 
periods  (Tv  T2)  were  deduced  from  the  time  lag 
determined  as  the  time  elapsing  between  similar 
indications  (passing  through  the  zero)  of  the  two 
galvanometers  connected  with  the  thermocouples. 
The  thermal  conductivity  q  (=g.-cal./cm./sec./°C.)  is 
given  by  an  equation,  for  which  mathematical  proof 
is  furnished.  The  chief  results  are  (*  x  105— electrical 
conduct! vity= mhos/cm.,  c= specific  heat)  :  copper 
(electrolytic)  q  0*919,  k  5*58 ;  nickel  (Driver  Harris 
R— 12),  q  0*168,  k  0-966  ;  "  Climax  ”  (Fe  70,  Ni  30),  d 
8-01,  c  0-116,  q  0*0329,  k  0-1052;  "Climax  193” 
(Fe  68,  Ni  29,  Cr  2,  Mn  1),  d  8*01,  c  0-114,  q  0-0324, 
k  0*1071;  “nichrome  IV”  (Ni  80,  Cr  20),  d  8*39,  c  0*104, 
q  0-0358,  k  0*0939 ;  nichrome  (Ni  62,  Cr  12,  Fe  26), 
d  8*40,  c  0*107,  q  0*0325,  k  0-0911 ;  “  Advance  ”  (Cu 
55,  Ni  45),  d  8-78,  c  O-094,  q  0*0546,  *  0*2032 ;  Monel 
(Ni  70,  Cu  28,  Fe  2),  d  8*94,  c  0*132,  q  0*0832,  K  0*2346. 
The  results  for  copper  and  nickel  show  the  accuracy 
of  the  method.  The  figures  for  the  ratio  thermal 
conductivity /electrical  conductivity  show  that  the 
Wiedcmann-Franz  law  does  not  apply  to  these 
alloys.  C.  A.  Silbehrad. 


Specific  heat  of  pure  iron  at  high  temper¬ 
atures.  S.  Umino  (Sci.  Rep.  Tolioku,  1929,  18, 
91 — 107). — The  mean  specific  heat  of  iron  increases 
abruptly  at  the  A3,  A4,  and  m.  p.,  but  between  these 
points  it  increases  linearly  with  rise  of  temperature. 
The  true  specific  heat  remains  constant  between  the 
A2  and  A3  points,  where  it  decreases  suddenly,  then 
rises  linearly  to  the  A4  point,  where  there  is  a  sudden 
increase  to  a  value  which  remains  constant  to  the 
m.  p.,  after  which  it  increases  rapidly  with  further  rise 
of  temperature.  The  portions  of  the  true  specific 
heat-temperature  curve  just  below  and  just  above  the 
y-iron  range  fall  on  the  same  straight  line.  The  heats 
of  transformation  at  the  A3  and  A4  points  and  the 
latent  heat  of  fusion  are  5*60,  1*86,  and  65*65  g.-cal./g., 
respectively.  The  ratio  of  the  heats  of  transformation 
at  the  A3  and  A4  points,  namely  3  :  1,  is  the  same  as 
the  ratio  of  the  changes  of  length  at  the  same  points, 

A.  R.  Powell. 

Calculation  of  latent  heats  of  vaporisation  of 
hydrocarbons  and  alcohols.  J.  W.  Schultz  (Ind. 
Eng.  Chem.,  1929,  21,  557— 559).— By  the  use  of  a 
Duhring  line  giving  vapour  pressures  with  a  molal 
entropy  line  constructed  from  known  latent  heats, 
values  have  been  determined  for  the  latent  heats  from 
0°  to  their  respective  critical  temperatures  for  benzene, 
w-heptane,  n-hexane,  n-octane,  ethyl  and  propyl 
alcohols.  Comparison  with  determined  results  shows 
good  agreement  except  in  the  region  of  the  critical 
temperature,  but  this  can  be  corrected  graphically  by 
making  the  latent  heat-temperature  curve  intersect 
the  abscissa  at  zero  for  the  critical  temperature. 
With  ethyl  and  propyl  alcohols  it  was  found  that  by 
constructing  the  Duhring  and  entropy  lines  using 
methyl  alcohol  for  reference  instead  of  water  as  with 
the  hydrocarbons,  the  points  fell  on  a  straight  line 
over  a  much  wider  range  of  temperature. 

H.  S.  Garltck. 

Supercooled  water.  L.  Hawkes  (Nature,  1929, 
124,  225 — 226). — Water  cooled  at  —17°  to  —22°  may 
remain  isotropic,  and  possibly  hard.  A  deposit  on 
cooling  pipes  at  —22°  consisted  of  a  mixture  of  water 
drops  and  ice.  A.  A.  Eldridge. 

Properties  of  some  very  dry  organic  sub¬ 
stances,  J.  Timmermans  (Bull.  Soc.  cliim.  Belg.# 
1929,  38,  160 — 162). — Benzene,  p-xylene,  and  cyclo¬ 
hexane,  dried  in  sealed  tubes  with  phosphoric  oxide 
for  35  months,  failed  to  show  the  marked  alterations 
in  f.  p.  and  surface  tension  observed  by  Baker.  The 
views  of  Sm its  (A.,  1928, 1189)  are  cited  as  an  explan¬ 
ation  of  this  apparent  contradiction  (ef.  Lenher,  this 
vol.,  872).  B.  W.  Anderson. 

Theoretical  basis  of  the  kinetic  theory  of  gases. 
V.  Glumac  (Z.  Physik,  1929,  56,  432— 434).— The 
fundamental  equation  of  the  kinetic  theory  of  gases  is 
shown  to  follow  directly  from  the  Bemouilli  formula 
p l?+P+ c2 /2 =constant .  J.  W.  Smith. 

Extension  of  Avogadro’s  law.  Application  to 
the  liquid  state.  I.  N.  Longinescu  (J.  Chim.  phys., 
1929,  26,  312— 313).— The  equation  P,/?i= constant  is 
derived  as  a  general  statement  of  Avogadro’s  law  for 
fluids.  The  total  pressure  (F*)  is  equal  to  the  sum  of 
the  external  (P*)  and  internal  (Pt)  pressures,  and  n  is 
the  number  of  molecules  in  unit  volume.  For  gases 
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Pf__Ptff  for  liquids  Pf=Pt,  In  the  case  of  different 
liquids  having  the  same  internal  pressure  it  follows 
that  II /D= constant,  t\e.,  that  the  density  is  a  measure 
of  the  mol.  wt.  0.  J.  Walker. 

Relation  between  the  internal  pressure  of 
fluids  and  some  physico-chemical  properties, 
I.  N.  Lorgesesctj  (J.  Chim.  phys.,  1929,  26,  314 — 
316). — An  ex]^ression  is  obtained  for  the  internal 
pressure  of  fluids  assuming  that  the  forces  between 
the  molecules  can  be  represented  by  m2jd£,  where  d 
is  the  distance  between  two  g.-mols,,  £  is  a  constant 
(=5),  and  m  is  the  “  attractive  mass  ”  of  a  g.-mcl. 
The  latter  quantity  is  additive  and  independent  of 
temperature,  pressure,  and  volume,  but  depends  on  the 
nature  of  the  linking.  The  additivity  of  the  attractive 
mass  has  been  verified  in  40  cases,  and  from  it  several 
formulae  involving  the  critical  data  of  fluids  can  be 
derived.  0.  J.  Walker. 

Effect  of  a  gas  on  the  pressure  of  a  vapour, 
L.  A.  Sayce  and  H.  V.  A.  Briscoe  (J.C.S.,  1920, 
1302— 1307).— The  unsaturated  vapour  pressure 
exerted  by  a  given  concentration  of  ether  is  consider¬ 
ably  lower  in  the  presence  of  an  indifferent  gas  (carbon 
dioxide  at  500  mm,)  than  in  a  vacuum.  The  effect  is 
even  more  marked  with  pentane  vapour.  The  results 
disagree  with  Campbell's  view  (cf.  A.,  1915,  ii,  510) 
that  the  diminution  of  the  saturated  vapour  pressure 
of  a  liquid  in  the  presence  of  a  gas  is  to  be  attributed 
solely  to  the  adsorption  of  gas  in  the  liquid  surface, 

F.  L.  Usher. 

Saturated  vapour  pressures  and  the  latent 
heat  of  evaporation.  N.  A,  Kolosovs  o  (J.  Russ, 
Phys.  Chem.  Soc.s  1929,  61,  081— 684).— Levalt- 
Ezerski  g  attempt  (A.,  1928,  1083)  at  generalising  and 
extending  the  applicability  of  Magnus'  equation 
for  vapour  pressures  to  all  types  of  liquid  is  discussed 
and  criticised.  It  is  shown  that  his  equation  X— 
2*3026aPT0==eonstant,  where  X  is  the  latent  heat  of 
evaporation,  is  impossible  and  the  agreement  obtained 
between  calculated  and  observed  data  is  attributed 
to  a  confusion  between  X,  the  total  latent  heat  of 
evaporation,  and  >,6  the  internal  latent  heat  of 
evaporation.  A.  Freimax. 

Vapour-pressure  constant  of  neon.  K.  Cltjsius 
(2,  physikal,  Chem,  1929,  B,  4,  1 — 13). — The  specific 
heats  of  solid  and  liquid  neon  from  11°  Abs.  were 
determined.  The  heat  of  vaporisation  of  neon  at 
0°  Abs.  is  found  to  be  447*6  g.-cal.  From  this 
the  vapour-pressure  constant  of  neon  is  calculated  to 
be  0*39±0  04,  which  is  in  good  agreement  with  the 
theoretical  value  of  0*37 ,  It  is  shown  that  the  assump¬ 
tion  of  different  quantum  weights  for  neon  is  not 
justified,  as  it  is  not  also  for  argon  and  hydrogen, 

A.  J.  Mbe, 

Generalisation  of  the  third  law  of  thermo¬ 
dynamics  for  the  case  of  gases.  B.  A.  Mestscher- 
ski  (J.  Russ.  Phys.  Chem.  Soc,  1929,  61, 775—779).— 
Polemical  against  Kolosovslri  (this  vol,  3S7). 

A.  Freimak. 

,  Change  of  coefficient  of  expansion  of  normal 
liquids  with  temperature,  K.  M.  Stachorski 
(Ukraine  Chem,  J.,  1928,  3,  4o7 — 462). — The  expres * 
sion  «=0'17 7c/T(Tt—T}  permits  the  calculation  of 
the  coefficient  of  expansion  (a)  of  normal  liquids  for 


temperatures  between  the  b.  p.  and  f,  p.  Using  the 
data  in  Landolt-Bornstein  tables,  a  is  calculated  for 
n- pentane,  w-hexane,  benzene,  ether,  ethyl  acetate, 
ethyl  propionate,  fluorobenzene,  chlorobenzene,  carbon 
tetrachloride,  and  stannic  chloride.  For  temperatures 
near  the  b.  p.  a  can  be  assumed  to  be  0*18.  The 
equations  of  Thorpe  and  Rucker  (J.C.S,  1S84,  45, 
135),  Oswald  (A,,  1912,  ii,  230),  and  Davies  (ifeid, 
426)  are  shown  to  be  incorrect,  rvhilst  the  equations 
of  Herz  (cf.  1917,  ii,  441)  and  of  Kolosovski  (A,  1927, 
302)  are  simply  limiting  cases  of  the  author's  equation. 
For  the  case  of  associated  liquids  the  “  mctacritical  ” 
temperatures  (A.,  1911,  ii,  189)  are  calculated  by 
means  of  the  equation  Tm-—T/(l—0*17/aT)  for  ethyl 
alcohol,  ether,  and  acetic  acid.  The  results  suggest 
that  the  degree  of  association  of  acetic  acid  does  not 
change  between  its  b.  p.  and  its  critical  temperature. 

A.  Freeman. 

Vapour  pressure  of  isopropyl  acetate.  C.  J. 
Haggerty  and  J,  F.  Weiler  (J.  Amer.  Chem.  Soc., 
1929,  51,  1623 — 1626).— The  vapour  pressures, 

measured  between  0  and  90°  by  the  method  of 
Smith  and  Mcnzies  (A.,  1910,  ii,  1037),  are  given  by 
the  equation  logp(ram.)==  14*2517 — 20972  log  7— 
2170*1/7.  The  calculated  b.  p.  is  88*2°  and  the 
calculated  molal  heat  of  vaporisation  7900  g.-cal. 
Determinations  of  the  entropy  of  vaporisation  indicate 
that  tsopropyl  acetate  is  a  normal  liquid. 

S.  K.  Tweedy, 

Vapour  pressure  of  ethylene  chloride  between 
—30°  and  100°.  J.  N,  Pearce  and  P.  E.  Peters 
(J.  Physical  Chem.,  1929,  33,  873— 878).— The  vapour 
ressure  of  ethylene  chloride  between  —30°  and  100° 
as  been  determined ;  between  —30°  and  90°  it  can 
be  represented,  with  an  accuracy  of  less  than  1  mm., 
by  log p  --448M2/T  -52*3092 log  T  +0*071537-* 
0*000041847 72— 128*756.  Interpolation  from  the 

vapour  pressure-temperature  curve  gives  b.  p.  84*1°/ 
760  mm. ;  the  molal  heat  of  vaporisation  at  the  b.  p* 
is  7745  g.-cal. ;  the  molal  entropy  of  vaporisation  is 
21*68  g.-cal.  and  tc  (calc.)  is  321*9°.  L.  S.  Theobald. 

Hydrocyanic  acid.  II.  H.  Sinosakx  and  R, 
Kara  (Tech.  Rep.  Tohoku,  1929,  8,  297-342).— 
Measurements  of  the  vapour  density  of  hydrogen 
cyanide  have  been  made  at  temperatures  between  0° 
and  190°,  and  at  pressures  between  100  and  830  mm. 
The  relation  between  PF/T  and  P,  lor  1  g.  of  hydrogen 
cyanide,  is  given  for  the  0°,  30°,  and  60°  isotherms 
by  PF/7=P— 6P— cP2,  and  for  the  100°  and  189° 
isotherms  by  PV/T—M—bP.  The  relationships  be¬ 
tween  b  and  c  and  T  are  given  respectively  by  (log  6)2== 
— 2*6393+0*0104497,  and  log  c=4*4533~~00201237. 
At  constant  volume  the  relation  between  P  and  7  is 
not  linear,  but  is  represented  by  a  curve,  of  which 
the  curvature  increases  as  the  volume  diminishes. 
Taking  into  account  the  association  of  its  molecules, 
the  behaviour  of  hydrogen  cyanide  may  be  expressed 
with  an  accuracy  of  0*1%  by  an  equation  of  the  Keyes 
type  P  =  [2308*617(1  -  y/2)]/[V  -  12*S2e~7812U  - 
106  x  28 *235 /[u2+ 108  X  0*290 j, log  ( F— *  8)y= 15*33363 — 
226*026/7— 5*7511  log  7,  The  association  factor  of 
hydrogen  cyanide  was  calculated  from  Keyes'  equation 
at  a  series  of  temperatures  and  volumes.  The  value 
in  general  is  small,  the  maximum  recorded  being 
0*06549  at  30s  and  a  volume  of  1000  e,e./g,  From 
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measurements  of  the  density  of  liquid  hydrogen 
cyanide  between  0°  and  30°,  the  following  equation, 
having  a  probable  accuracy  of  2  in  150,000,  was 
derived :  F*=  F0(l +0*002002012+10°  X  8-17522). 

F.  G.  Iryhorn. 

Densities  of  single  crystals  of  iron,  nickel, 
and  aluminium.  S,  Kaya  (J.  Study  Met.,  1928, 
5,  385 — 386). — The  densities  of  single  crystals  exceed 
those  of  polycrystals  by  0*037,  0*110,  and  0*034%, 
respectively.  Chemical  Abstracts. 

Density  measurements  at  high,  temperatures. 
IX.  Densities  of  molten  gold,  gold-silver,  and 
silver-copper  alloys.  W.  Krause  and  F.  Sauer- 
wald  (Z.  anorg.  Chem.,  1929, 181,  347 — 352). — Deter¬ 
minations  of  the  densities  by  the  buoyancy  method  at 
temperatures  ranging  from  18°  to  1300°  show  that 
in  all  these  cases  the  specific  volumes  have  a  linear 
relationship  to  the  temperature  and  the  composition 
of  the  alloy.  H.  F.  Harwood. 

Density  of  molten  metals  and  alloys.  Y. 
Matuyaaia  (Sci.  Hep.  Tohoku,  1929,  18,  19—46).— 
The  density  of  tin,  copper,  cadmium,  lead,  and  zinc 
and  of  seven  binary  alloys  and  six  ternary  alloys  of 
these  metals  has  been  measured  at  temperatures 
between  the  m.  p.  and  about  500°.  The  values  of  d 
for  the  molten  metals  at  the  m.  p.  found  by  extrapol¬ 
ation  are  :  tin  6*986,  bismuth  10*067,  cadmium  8*017, 
lead  10*667,  and  zinc  6*562 ;  these  figures  agree  closely 
with  those  calculated  from  the  expansion  of  the  solid 
metal  and  the  change  of  volume  during  melting.  The 
coefficient  of  expansion  of  all  the  metals  tested  in  the 
liquid  state  is  almost  independent  of  the  temperature, 
having  only  a  small  tendency  to  decrease  with  rising 
temperature .  The  atomic  volume  of  the  molten  alloys 
tested  is  somewhat  greater  than  that  of  the  mean 
atomic  volume  of  the  constituents ;  the  maximum 
deviation  of  about  1%  occurs  with  alloys  containing 
a  little  more  than  50  at.  -%  of  the  constituent  of  lower 
d.  The  equation  of  van  Laar  and  Lorenz  connecting 
the  heat  of  mixture  and  volume  change  in  alloys  holds 
good  for  tin-cadmium,  lead-cadmium,  tin-zinc,  and 
cadmium-zinc  alloys.  A.  R.  Powell. 

Densities  of  co-existing  liquid  and  gaseous 
nitrous  oxide.  E.  L.  Quinn  and  G.  Wernimont 
(J.  Amer.  Ghem.  Soe.,  1929,  51,  2002— 2008).— The 
densities  of  liquid  nitrous  oxide  (D)  and  of  the 
saturated  vapour  {d)  were  determined  by  a  modific¬ 
ation  of  the  method  of  Young  (J.C.S.,  1891,  59,  929) 
over  the  range  of  —50°  to  40°.  The  results  above  0° 
agree  with  those  of  Villard  (A.,  1894,  ii,  379).  The 
law  of  rectilinear  diameter  is  accurately  obeyed.  The 
critical  density  is  0*459  and  the  molecular  volume  at 
0°  Abs.,  calculated  by  Sugden’s  equation,  is  28*1  c.c. 
The  equations  for  D  and  d  deduced  for  carbon  dioxide 
by  Lowry  and  Erickson  (A.,  1928,  11)  do  not  hold 
satisfactorily  when  applied  to  nitrous  oxide. 

S.  K,  Tweedy. 

Densities  of  liquid  potassium  and  sodium. 
E.  Rinck  (Compt.  rend.,  1929,  189,  39—41).— 
Determinations  of  density  from  the  pressure  exerted 
on  a  niekelled  copper  plunger  suspended  in  the 
doubly  fractionated  liquid  metal  gave  results  between 
the  m.  p.  and  65°  represented  to  within  1/500  by  the 
straight  lines  d^a=0*9835 — 0*000260(2— 96*5)  and 


^=0*826— 0*000222(£— 62*4).  Extrapolation  to  900° 
enabled  the  constant  of  the  Lorenz  law  (A.,  1924,  ii, 
761)  to  be  calculated  for  the  system  Na+KCl=^ 
K+NaCl.  J.  Grant. 

Limiting  volume  of  molecules.  W.  Herz  (Z. 
Elektroehcm.,  1929,  35,  457— 458).— The  ratios 
molecular  refraction  :  bc  (—RTc/SpC)  the  value  of  the 
characteristic  constant  in  van  der  Waals’  equation  at 
the  critical  point)  calculated  for  numerous  liquids, 
vary  from  l*75x  103  to  6*98 X 103.  Several  of  the 
liquids  which  gave  values  lower  than  3xl03  had 
a  low  b.  p.  or  were  strongly  associated,  whilst  those 
corresponding  with  values  higher  than  5  x  16s  either 
had  high  b.  p.  or  contained  sulphur,  bromine,  or 
iodine.  H.  T.  S.  Britton. 

Volume  changes  in  the  softening  range  of 
glassy  substances.  G.  Tammann  and  W.  Jelling- 
haus  (Ann.  Physik,  1929,  [v],  2,  264 — 284). — 
Selenium,  saliein,  and  colophony  have  been  investig¬ 
ated  in  the  glassy  condition.  The  determination 
of  volumes  in  relation  to  temperature  and  pressure  in 
the  softening  range  disclosed  that  the  isotherms  for 
lower  temperatures  and  for  higher  temperatures 
intersect  at  pressures  below  1000  kg. /cm.2  Hence  the 
volume  of  the  material  at  high  constant  pressure  at 
first  decreases  with  rising  temperature  and  then 
increases.  Thus  the  volume  isobars  at  high  pressures 
exhibit  weakly  marked  minima  in  the  softening  range. 
The  results  are  interpreted  theoretically. 

R.  A.  Morton. 

Compressibility  of  carbon  monoxide  at  0°  and 
various  other  temperatures,  from  50  to  130  atm. 
S.  Goig  Botella  (Anal.  Fis.  Quim.,  1929,  27,  315 — 
350). — A  new  series  of  determinations  has  been  made 
of  the  isotherms  of  carbon  monoxide  at  0°,  12*44°,  and 
20*22°,  in  an  apparatus  resembling  that  of  Amagat 
but  with  refinements  whereby  an  error  of  not  more 
than  0*02%  is  obtained.  The  isotherms,  which  have 
in  each  ease  been  carried  beyond  the  minimum  on 
the  pv-^p  curve,  show  that  as  regards  its  compressi¬ 
bility  carbon  monoxide  comports  itself  normally,  its 
behaviour  resembling  that  of  nitrogen.  Amagat’s 
results  are  confirmed  substantially.  Minimum  values 
of  pv  were  found  at  about  90,  80,  and  70  atm.  for  0°, 
12’44°,  and  20*22°,  respectively.  Full  details  are  given 
for  correcting  the  observations,  for  determining  the 
normal  volume  of  the  gas  taken,  and  for  the  use  of  the 
compressibility  of  hydrogen  as  a  reference  standard. 

H.  F.  Gillbe. 

Compressibility  of  carbon  monoxide  at  0° 
above  50  atm.  S.  Goig  (Compt.  rend.,  1929,  189, 
246— 248)  .—A  summary  of  the  methods  and  results 
of  observations  at  0°  between  53*58  and  127*67  atm. 
(cf,  preceding  abstract).  J.  Grant. 

Viscosity  of  vapours  of  organic  compounds. 
I.  T.  Titani  (Bull.  Inst.  Phys.  Chem.  Res.  Tokyo, 
1929,  8,  433 — 460). — A  new  capillary  viscosimeter 
has  been  devised  which  can  be  used  with  small  quan¬ 
tities  of  gases  at  various  temperatures ;  it  is  based  on 
the  resistance  offered  to  a  mercury  column  in  passing 
through  a  narrow  glass  tube.  The  viscosities  of  16 
organic  vapours,  sulphur  dioxide,  and  air  have  been 
determined  at  several  temperatures  between  20°  and 
120°,  the  results  agreeing  with  Sutherland’s  formula. 
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The  molecular  diameters  calculated  from  the  kinetic 
theory  of  gases  are  in  general  agreement  with  those 
deduced  from  van  der  Waals*  constant  b  calculated 
from  the  critical  data.  Except  in  a  few  cases,  notably 
acetylene  and  allylene,  the  cube  roots  of  the  molecular 
volumes  at  the  b,  p.  are  proportional  to  the  molecular 
diameters.  The  viscosities  at  0°,  Sutherland’s  con¬ 
stant,  and  the  molecular  diameters  for  the  gases 
investigated  are  tabulated.  J,  W>  Smith. 

Viscosity  of  ether  at  low  temperatures.  E. 
van  Aubel  {J.C.S.,  1929,  1111). — The  author  shows 
that  his  relation  between  fluidity  (<j>)  and  temperature, 
<f>=m+nlog  (tc—t),  where  m  and  n  are  constants  (A., 
1921,  ii,  575),  is,  down  to  — 92*2°,  in  agreement  with 
the  results  of  Archibald  and  Ure  for  ether  (A.,  1927, 
404).  the  values  used  in  the  calculation  being :  tc— 
193*8°,  w =4003*46,  and  »=-1599-7. 

0.  A.  SlLBERRAD. 

Dielectric  constant  of  binary  mixtures,  I. 
Methylene  and  ethylidene  halides  in  benzene. 
P.  C.  Mahanti  and  R.  N.  Das -Gupta  (J.  Indian 
Chem.  Soc.,  1929,  8,  411-417;  cf.  this  vol.,  242).— 
The  dielectric  constants  of  solutions  of  methylene  and 
ethylidene  chlorides,  bromides,  and  iodides  in  benzene 
have  been  measured  by  the  modified  Nernst  bridge 
method  and  the  dipole  moments  calculated.  The 
following  values  for  the  latter  are  given  in  electro¬ 
static  units  :  methylene  chloride  1  -61  X  10~18,  bromide 
I*89x  10~18,  iodide  2*12  x  10~18;  ethylidene  chloride 
1*95x10-^  bromide  2-12  xl0~18,  iodide  2*30  xlO"18. 
The  results  afford  further  support  for  the  mechanism 
of  the  molecular  model  previously  suggested. 

F.  L,  Usher. 

Dielectric  polarisation  of  liquids.  IV.  De¬ 
pendence  of  molar  refraction  on  concentration 
in  mixtures.  G.  P.  Smyth,  E.  W,  Engel,  and 
E.  R.  Wilson,  jun.  (J.  Amor,  Chem.  Soe.,  1929,  51, 
1735 — 1744), — The  values  of  nfl  were  measured  for 
several  liquid  pairs.  The  molecular  refraetivities  of 
the  components  of  a  mixture  are  independent  of  the 
concentration  to  within  0*07%,  indicating  that  the 
contribution  to  the  polarisation  of  the  electronic  shifts 
induced  in  a  molecule  is  practically  independent  of 
the  surrounding  molecules.  This  result  does  not  sup¬ 
port  Sidgwiek’s  views  on  the  nature  of  molecular 
association  in  hydroxyl  compounds.  The  fact  that, 
e.g,,  alcohols,  which  according  to  Sidgwiek  are  asso¬ 
ciated,  fail  to  show  a  change  of  refraction  on  evapor¬ 
ation  greater  than  that  shown  by  supposedly 
unassociated  substances  also  affords  evidence  that 
actual  sharing  of  electrons  between  molecules  during 
association  of  hydroxyl  compounds  does  not  occur. 

8.  K  Tweedy. 

Viscosity  of  binary  systems  with  guaiacol  as 
a  component.  N.  A.  Pusohin  and  T.  Pinter  (Z. 
physikal.  Chem.,  1929,  142,  211— 226).— The  authors 
discuss  the  trustworthiness  of  viscosity-concentration 
diagrams  in  their  application  as  criteria  for  the  exist¬ 
ence  of  association  or  dissociation  in  binary  systems. 
The  viscosity  and  density  of  the  binary  mixtures  of 
guaiacol  with  phenylhydrazine,  quinoline,  pyridine, 
aniline,  o-toluidine,  acetone,  benzene,  toluene,  and 
mono-  and  di-methylaniline  have  been  determined  at 
30°.  The  viscosity-composition  and  density-com¬ 


position  curves  have  been  compared  with  the  m.  p.~ 
composition  curves.  It  is  shown  that  the  compounds 
of  guaiacol  with  the  first  five  amines  as  indicated  by 
the  thermal  analysis  are  characterised  by  a  maximum 
in  the  viscosity-composition  curve.  The  position  of 
the  maximum  shows  that,  except  in  the  case  of  phenyl¬ 
hydrazine,  the  compounds  are  largely  dissociated  at 
30°.  The  *  viscosity-composition  curves  of  guaiacol 
with  the  other  five  substances  are  convex  to  the  con¬ 
centration  axis.  It  is  suggested  that  in  these  systems 
the  association  of  guaiacol  is  less.  F.  J.  Wilkins. 

Viscosity  formula  for  binary  mixtures,  associ¬ 
ation  of  the  constituents  being*  taken  into  con¬ 
sideration.  III.  T.  Ishikawa  (Bull.  Chem.  Soc. 
Japan,  1929,  4,  149 — 152;  cf.  this  vol.,  500). — The 
equation  of  Dunstan  and  Wilson  (J.C.S.,  1907,  91,  90) 
connecting  and  mol.  wt.  can  be  written  in  the  form 
log  7}=^Or~rbM.  Data  for  the  paraffins  and  their 
simpler  derivatives  show  a  to  have  the  mean  value  of 
— 3-22,  almost  independent  of  temperature,  whilst  b 
varies  with,  temperature  and  from  one  homologous 
series  to  another.  For  various  liquids  at  25°  the 
values  of  b  and  of  the  field-constant  h  (lac.  oil.)  are 
practically  the  same  when  both  are  compared  with 
those  for  benzene.  L.  3.  Theobald. 

Lowering  of  the  vapour  pressure  in  concen¬ 
trated  solutions  of  two  volatile  components.  E. 
Kordes  (Z.  anorg.  Chem.,  1929,  181,  203 — 224). — 
From  Raoult’s  law  it  is  deduced  that  the  relative 
lowering  of  the  vapour  pressure  of  two  volatile  liquids 
in  concentrated  solutions  may  be  expressed  ;  (P&~pb)l 
Pb  :  (Ps— pa)/Pa=a  .  6,  where  Pa  and  Pb  are  the 
vapour  pressures  of  the  two  components  in  the  pure 
state,  pa  and  pb  the  corresponding  partial  pressures  in 
the  solution,  and  a  and  b  the  concentration  in  mol.-% 
of  the  respective  liquids.  If  Px  is  the  total  vapour 
pressure  of  the  solution,  it  follows  that  p^/jpa=(6+ 
«{(P^Pff)/Pa])/(^+6[(Px+P,)/P&]).  Thus  if  the 
composition  of  the  liquid  phase  and  the  values  of  Pa 
and  Pb  are  known,  the  composition  of  the  vapour  phase 
can  be  calculated  if  the  total  vapour  pressure  of  the 
solution,  is  determined.  The  calculated  values  for 
the  systems  nitrogen-oxygen  at  74*7°  Abs.,  -water- 
formic  acid  at  80°,  water-acetic  acid  at  80*09°,  and 
acetone-chloroform  at  55*1°  agree  reasonably  well 
with  those  found  experimentally.  In  the  case  of 
acetone-chloroform  mixtures  at  28°  the  calculated 
values  are  lower  than  the  experimental  values  owing 
to  the  formation  of  the  1  :  1  compound.  Molecular 
association  in  the  vapour  phase  has  no  appreciable 
effect  on  the  validity  of  the  equations.  The  second 
equation  may  be  modified  to  give  the  composition  of 
the  vapour  phase  at  the  b.  p.  of  the  mixture  by  sub¬ 
stituting  the  relative  molecular  proportions  of  the 
compounds,  b'/a\  for  the  relative  partial  pressures 
on  the  left-hand  side.  If  c  is  the  equilibrium  constant 
of  the  system,  then  af  jbf  ^-paipb^={ajb){PajPbY  ? 
for  an  ideal  system  c  should  equal  1,  and  the  extent 
of  its  deviation  from  this  value  indicates  the  extent 
by  which  the  system  deviates  from  the  ideal.  For 
oxygen-nitrogen  the  deviations  are  very  small,  but 
for  chloroform-acetone  mixtures  the  value  of  c  rises 
from  — 2  to  +4  with  increasing  acetone  concentration 
and  for  water-acetic  acid  mixtures  from  0*2  to  2*3 
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with  increasing  acidity,  although  for  mixtures  con¬ 
taining  20 — 80  mol.-%  of  acid  the  value  of  c  is 
approximately  1.  The  form  of  the  various  equations 
deduced  for  the  lowering  of  the  vapour  pressures  of 
the  components  of  mixtures  is  similar  to  that  of  the 
equations  previously  deduced  for  the  position  of  the 
eutectic  point  (cf.  A.,  1927, 1132).  A.  R.  Powell. 

Determination  of  the  b.-p.  diagrams  of  high- 
boiling  liquid  mixtures.  E.  Kordes  and  F.  Raaz 
(Z.  anorg.  Chem.,  1929,  181,  225—236).— The 

apparatus  of  Ruff  and  Korschak  (A.,  1927,  102)  has 
been  used  to  determine  the  b.  p.  and  vapour  pressure 
of  the  systems  mercury-cadmium  and  sodium  chloride- 
potassium  chloride  and  the  composition  of  the  vapour 
phase  has  been  calculated  by  the  method  described 
in  the  preceding  abstract.  In  the  metal  system  the 
b.  of  the  mixture  rises  in  a  smooth  curve  convex 
to  the  axis  of  composition,  whereas  the  curve  giving 
the  composition  of  the  saturated  vapour  phase  is 
concave  to  this  axis.  In  the  salt  system  the  curve 
is  slightly  concave  to  the  axis  of  composition,  join¬ 
ing  the  b.  p.  of  the  two  constituents,  1411°  for 
potassium  chloride  and  1430°  for  sodium  chloride,  and 
passing  through  a  maximum  at  1437°  with  50—70 
mol.-%  of  sodium  chloride.  The  saturated  vapour 
curve  is  almost  identical  with  the  b.-p.  curve. 

A.  R,  Powell. 

Binary  azeotropes.  XIV.  M.  Lecat  (Ann.  Soc. 
Sci.  Bruxelles,  1929,  49,  B,  ii,  109 — 118;  cf.  this  vol., 
756). — A  further  list  is  given  of  81  positive  azeotropes 
and  47  negative  azeotropes,  of  10  which  are  almost 
positive  and  8  which  are  almost  negative.  The  list 
includes  58  non-azeotropic  pairs  in  which  the  isobar  is 
convex  towards  the  concentration  axis,  34  in  which 
it  is  concave,  and  23  in  which  it  is  practically  recti¬ 
linear  ;  also  20  other  non-azeotropic  systems,  and  10 
in  which  rapid  reaction  takes  place, 

0.  W.  Gibby. 

Azeotropism  in  binary  systems  containing  a 
phenol.  M.  Lecat  (Ann.  Soc.  Sci.  Bruxelles,  1929, 49, 
B,  ii,  119 — 143). — 467  binary  systems  in  which  one  con¬ 
stituent  is  phenolic  have  been  investigated.  Negative 
azeofcropism  is  shown  with  alcohols  (except  glycol), 
ketones,  and  esters,  positive  azeotropism  with  glycol, 
acids,  nitro- derivatives,  halogen  derivatives,  and 
hydrocarbons,  whilst  amides,  amines,  and  ethers 
generally  exhibit  no  azeotropism,  C.  W.  Gibby. 

Concentrated  solutions.  V.  P,  Schischokin 
(Z.  anorg.  Chem.,  1929, 181,  137 — 153 ;  cf.  Mortimer, 
A.,  1923,  ii,  299). — Investigation  of  the  f.-p.  curves 
of  a  large  number  of  binary  systems  has  shown  that 
the  individual  branches  are  represented  by  the 
equation  S=kera!T,  where  S  is  the  concentration  of 
the  crystallising  constituent,  T  the  absolute  temper¬ 
ature  of  the  commencement  of  crystallisation,  and  k 
and  a  are  constants,  provided  that  the  heat  of  fusion 
of  the  constituent  derived  from  thermodynamic  con¬ 
siderations  is  not  greatly  different  from  the  actual 
value.  Deviations  from  the  exponential  relation  are 
indicative  of  reaction  between  the  constituents.  If 
binary  mixtures  of  a  substance  A  with  substances  B 
and  C  conform  to  the  requirements  of  the  exponential 
relation,  this  relation  will  also  hold  for  mixtures  of  B 
and  C.  If  the  system  A~B  obeys  the  relation  and 
3  T 


the  system  A-C  does  not,  the  relation  will  not  apply  to 
the  system  B-O.  J.  S.  Carter. 

Liquid  mixtures  of  tellurium  and  sodium 
telluride.  I.  Specific  resistance  as  a  function 
of  composition  and  temperature.  II.  Phase 
diagram  of  the  system  tellurium-sodium  tellur¬ 
ide.  C.  A.  Kraus  and  S.  W.  Glass  (J.  Physical 
Chem.,  1929, 33, 984—994, 995—999).—!,  The  specific 
resistances  of  liquid  mixtures  of  tellurium  and  sodium 
telluride  have  been  measured  at  concentrations  up 
to  54  at.-%  Na  and  at  temperatures  between  300° 
and  500°,  using  a  fused  quartz  cell  of  the  type  previ¬ 
ously  described  (Kraus  and  Johnson,  A.,  1928,  1181). 
Mixtures  rich  in  tellurium  conduct  well  and  behave 
as  metallic  conductors,  whilst  those  rich  in  sodium 
telluride  approximate  to  fused  salts  and  conduct 
electrolytically.  In  all  cases,  the  specific  resistance 
decreases  almost  exponentially  with  a  rise  in  temper¬ 
ature.  Contrary  to  Fellini  and  Quercigh  (A.,  1910, 
ii,  1062),  sodium  telluride  and  tellurium  appear  to 
be  completely  miscible  in  the  liquid  state  and  the 
curves  indicate  the  formation  of  the  compound 
Na2Te6  with  a  congruent  m.  p.  at  436°.  A  method 
for  the  preparation  of  these  alloys  by  the  addition  of 
tellurium  to  sodium  dissolved  in  liquid  ammonia  is 
described. 

II.  The  equilibrium  diagram  for  the  system 
tellurium-sodium  telluride  has  been  determined  by 
thermal  analysis  and  shows  complete  miscibility  of 
the  components  (see  above).  In  addition  to  the 
normal  telluride  Na2Te,  the  compounds  Na2Te2  and 
Na2Te6  exist,  the  former  showing  a  transition  point 
at  355°  and  the  latter  a  congruent  m.  p.  at  436°,  in 
agreement  with  the  temperature  found  by  the 
electrical  method.  Eutectics  corresponding  with 
the  solid  phases  Na2Te2  and  Na2Te6,  and  Na2Te6  and 
tellurium,  occur  atr  319°  and  43  at.-%  Na  and  402*5° 
and  12*5  at.-%Na,  respectively. 

L.  S.  Theobald. 

Copper-aluminium  [alloys]  containing  tin  or 
cobalt.  E.  Morlet  (Compt.  rend.,  1929, 189, 102 — 
104). — Manganese  (1 — 6%)  increases  the  hardness 
and  electrical  resistance  of  copper-aluminium  alloys 
containing  80 — 90%  Cu  and  dissolves  in  the  a-  and  y- 
constituents  without  formation  of  a  special  consti¬ 
tuent.  Less  than  6%  of  tin  is  dissolved  when  the 
aluminium  content  is  below  80%,  but  otherwise  a 
special  3 -constituent  is  produced.  Tin  induces 
fragility.  Cobalt  dissolves  in  the  a-  and  (a  +  eutectic) - 
constituents  to  the  extent  of  1*27%  and  1*66%, 
respectively,  but  higher  proportions  produce  special 
constituents  in  each  case.  J.  Grant. 

Constitution  of  copper-beryllium  alloys.  G. 
Masing  and  O.  Dahl  (Wiss.  Veroff.  Siemens-Konz., 
1929,  8,  [1],  94 — 100). — The  system  beryllium- 
copper  has  been  investigated  by  microscopical  and 
conductivity  methods  up  to  12%  Be.  The  saturated 
a- solid  solution  contains  2*8%  Be  at  the  peritectic 
temperature  865°,  1*72%  at  the  eutectoid  temper¬ 
ature  578°,  and  0*75%  at  400°.  The  eutectoid 
composition  is  6%  Be  and  the  (a+y)-field  extends 
from  1*72  to  11%  at  578°.  Jhe  p-field  is  bounded 
by  slightly  convex  lines  joining  the  eutectoid  point 
with  the  peritectic  at  4*2%  and  the  solidus  at  10*5%, 
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respectively.  Numerous  photomicrographs  showing 
the  characteristics  of  the  various  phases  in  copper- 
beryllium  alloys  are  included*  A.  R.  Powell, 

Magnetic  measurements  on  iron-beryllium 
alloys.  0.  von  Auwers  (Wiss,  Veroff.  Siemens- 
Konz*,  1929,  8,  [1],  236— 247)*— The  saturation  value, 
coercivitv,  remanence,  and  permeability  of  beryllium- 
iron  alloys  containing  up  to  4%  Be  have  been  deter¬ 
mined  before  and  after  heat  treatment.  With  more 
than  3%  Be  the  coercivity  and  wattage  losses  increase 
very  rapidly,  especially  when  carbon  is  also  present ; 
these  alloys  are  therefore  of  no  value  for  electrical 
apparatus.  Alloys  with  less  than  3%  Be  and  some 
silicon  have  similar  properties  to  silicon-iron  alloys. 
The  maximal  permeability,  remanence,  Bri  and 
coercivity,  HCy  are  related  by  the  expression  iw,— 
0*488Rr/jffc.  A.  R*  Powell* 

Changes  in  the  etching  structure  of  beryllium- 
copper  alloys  during  ageing.  G>  Masino  and  0. 
Dahl  (Wiss*  Veroff.  Siemens-Konz.,  1929,  8,  [1], 
149 — 153). — During  the  ageing  of  beryllium-copper 
alloys  at  350°  the  a-  and  p-crystals  on  etching  with 
ammoniacal  copper  sulphate  solution  show  a  aeries 
of  erystallographieally  regularly  oriented  lines  which 
gradually  increase  in  number  and  intensity.  This 
phenomenon  is  ascribed  to  the  gradual  precipitation 
of  y  from  supersaturated  a  and  from  the  breakdown 
of  the  p-phase.  The  lines  are  most  intense  when 
the  hardness  is  at  a  maximum ;  further  heating 
results  in  their  slow  disappearance. 

A*  R.  Powell. 

Changes  during  the  ageing  of  beryllium- 
copper  alloys  observed  by  rontgenographie 
methods.  0.  Dahl,  E.  Holm,  and  G.  Masino 
{Wiss.  Veroff.  Siemens-Konz.,  1929,  8,  [1],  154— 
186).— The  a-solid  solution  phase  in  beryllium-copper 
alloys  has  a  face-centred  cubic  lattice  which  in  the 
ease  of  the  alloy  with  2*5%  Be  lias  a  parameter  of 
3*564  A.  compared  with  3*619  A.  for  pure  copper. 
The  y-phase  has  a  body-centred  cubic  lattice,  a— * 
2*70  A.,  in  which  the  copper  and  beryllium  atoms  are 
regularly  distributed,  corresponding  with  the  com¬ 
pound  CuBe.  On  ageing  the  alloy  with  2 — 2*5%  Be 
at  350°  the  presence  of  y  is  shown  in  the  rontgeno- 
grams  after  10  min* ;  at  150°  the  (331)  line  of  the 
a-phase  begins  to  become  fogged  after  4  hrs.,  in¬ 
dicating  the  beginning  of  the  separation  of  y,  which 
causes  a  certain  amount  of  internal  stress.  Wire 
which  has  been  drawn  after  quenching  hardens  on 
ageing  more  rapidly  and  at  lower  temperatures  than 
unworked  wire*  The  crystals  of  the  y-phase  after 
ageing  have  the  same  fibrous  structure  as  the  original 
a-crystals  but  are  differently  oriented,  the  (110) 
lanes  instead  of  the  (111)  planes  being  parallel  to  the 
irection  of  rolling.  A.  R.  Powell. 

Aluminium  and  its  solid  solutions  with  silicon* 
W.  Roster  (Z.  anorg.  Chem,,  1929, 181,  295—297).— 
A  criticism  of  the  work  of  Anastasiadis  (this  vol., 
501),  the  results  of  which  are  considered  to  be 
erroneous  owing  to  insufficient  annealing.  The  most 
probable  boundary  of  the  a-solid  solution  phase  in 
the  aluminium-silicon  system  is  that  found  by 
Dix  and  Heath  (B.,  1928,  126).  A.  R.  Powell. 


Germanium*  XXXI.  Alloys  of  germanium  : 
silver-germanium.  T.  R.  Briggs,  R,  0*  Mc¬ 
Duffie,  and  L,  H*  Willisford  (J,  Physical  Chem., 
1929,  33,  1080 — 1096).— The  equilibrium  diagram 
for  the  system  silver-germ anium  has  been  determined 
from  thermal  and  metallographie  data  for  temper¬ 
atures  between  600°  and  1000°.  The  solid  phases  in 
equilibrium  with  the  fused  mass  are  pure  germanium 
and  a  solid  solution  of  germanium  in  silver.  When 
saturated,  this  solid  solution  contains  6—7  at*-%  Ge 
at  650°.  No  stable  compounds  are  formed  in  the 
range  investigated  and  the  alloys  form  a  simple 
eutectic  series;  the  eutectic  temperature  is  650° 
and  the  eutectic  composition  74  at.-%  Ag.  The 
specific  conductances  of  the  alloys  from  pure  silver 
to  the  eutectic  are  low  when  compared  with  the 
values  calculated  from  the  mixture  rule  and  lead  to 
the  conclusion  that  in  the  fine-structure  of  these 
particular  alloys  germanium  predominates  as  the 
continuous  phase.  Comparison  of  this  system  with 
the  silver-silicon  and  silver-tin  systems  shows  it  to 
be  intermediate  between  silver  and  tin  as  regards  the 
properties  of  the  silver  alloys*  Photomicrographs  are 
reproduced.  L.  S.  Theobald. 

Crystalline  form  in  the  formation  of  solid 
solutions.  V.  Thermal  and  X-ray  analyses  of 
the  systems  CoCl2-FeCl2  and  MnCL>-FeCl2.  A. 
Ferrari,  A.  Celeri,  and  F.  Giorgi  (Atti  R.  Accad. 
Lincei,  1920,  [vi],  9,  782 — 789)* — No  decomposition 
of  the  mixed  crystals  in  these  systems  could  be 
detected  by  the  thermal  method.  An  X-ray  ex¬ 
amination  of  the  system  CoClg-FeCU  shows  that  with 
increasing  percentage  of  ferrous  chloride  the  cobalt 
chloride  lattice  is  increased  in  size  (a$  7*05—7*155  A.), 
whilst  the  rhomboliedral  angle  remains  constant  at 
60°.  In  the  second  system,  a  doubling  of  lines  was 
observed  due  to  the  occurrence  in  the  mixed  crystals 
of  a  rhomboliedral  lattice  with  an  angle  different 
from  60°  which  is  peculiar  to  pure  ferrous  chloride. 
In  this  case  with  increasing  manganese  chloride 
content  a  increases  from  7*16  to  7*20  A,,  a  from 
60°  llf  to  61°  25',  and  eja  decreases  from  2*434  to 
2*370.  F.  G.  Trthorn. 

X-Ray  study  of  the  formation  of  zinc  silicates. 
A.  Pabst  (Z,  physikal,  Chem.,  1929, 142, 227—232),— 
Mixtures  of  zinc  oxide  and  silica  in  the  proportions 
required  for  the  formation  of  zinc  ortho-  and  meta- 
silicates  were  heated  at  varying  temperatures  and 
powder  photographs  of  the  products  were  prepared. 
Zinc  metasilicate  is  not  formed,  the  orthosilieate  being 
always  obtained  even  when  the  composition  corre¬ 
sponds  with  the  metasilicate*  Further,  the  results 
support  the  statement  of  Tammami  (A.,  1926,  921) 
that  the  reaction  between  zinc  oxide  and  silica 
begins  at  775°.  F.  J*  Wilkins. 

Miscibility  of  phenol  with  aqueous  salt 
solutions.  G.  Claxton  and  H.  M.  Dawson  (Proc. 
Leeds  Phil.  Soc.,  1929,  1,  416 — 420). — The  solubility 
of  phenol  in  aqueous  solutions  containing  varying 
amounts  of  salts  is  determined.  In  all  cases  the 
exponential  formula  8  —  80  .  e~km  is  obeyed,  where 
SQ  and  S  are  the  concentrations  in  pure  water  and 
in  the  aqueous  solution,  respectively,  m  is  the  molar 
concentration  of  the  salt,  and  k  is  a  constant.  The 
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salts  used  were  sodium  chloride,  sodium  sulphate,  and 
calcium  chloride*  It  would  be  expected,  however, 
that  $0  would  be  independent  of  the  nature  of  the 
dissolved  salt.  This  is  not  the  case.  The  deviation 
is  probably  connected  with  the  interionie  forces  which 
are  responsible  for  the  deviations  shown  by  electro¬ 
lytes  in  dilute  solutions.  The  constant  k  also  varies 
with  the  nature  of  the  salt.  A.  J.  Mee. 

Solubility  of  calcium  carbonate  (calcite)  in 
certain  aqueous  solutions  at  25°.  G.  L.  Freak 
and  J.  Johnston  (J.  Amer.  Chem.  Soc.,  1929,  51, 
2082— 2093).— The  solubility  of  calcite  at  26°  is 
recorded  for  various  partial  pressures  (p)  of  carbon 
dioxide.  The  solubility  product  (in  terms  of 
activity)  is  4*82  X  10~9.  The  concentration  of  calcium 
hydrogen  carbonate  in  solution  varies  approximately 
as  the  cube  root  of  p.  The  solubility  of  calcite  in 
solutions  of  gypsum  and  of  sodium  chloride  at  values 
of  p  up  to  1  atm .  was  also  measured.  No  solid  solution 
or  double  salt  formation  occurs  when  these  salts  arc 
present  in  solid  phase.  The  ratio  of  the  solubility 
of  calcite  in  a  dilute  salt  solution  of  constant  con¬ 
centration  to  that  in  w’ater  is  independent  of  p. 
The  activity  coefficients  of  calcium  hydrogen  carbonate 
are  calculated ;  they  are  higher  than  usual  for  salts 
of  the  uni-bivalent  type.  S.  K.  Tweedy. 

Solubility  of  magnesium  carbonate  (nesque- 
honite)  in  water  at  25°  and  pressures  of  carbon 
dioxide  up  to  i  atm.  W.  D.  Kline  (J.  Amer. 
Chem.  Soc.,  1929,  51,  2093— 2097).— The  solubility 
at  25°  of  magnesium  carbonate  trihydrate  is  recorded 
for  pressures  of  carbon  dioxide  up  to  1  atm.  At 
high  pressures  the  trihydrate  is  the  stable  solid  phase, 
hut  below  p=0“0004  atm.  magnesium  hydroxide 
becomes  the  stable  salt.  There  is  no  evidence  of 
definite  basic  carbonates.  The  solubility  product 
(in  terms  of  activity)  is  1 X  10~c  for  magnesium 
carbonate  and  about  5x  10"12  for  magnesium 
hydroxide.  S.  K.  Tweedy. 

Solubility  of  the  phosphates  of  calcium  in 
aqueous  solutions  of  sulphur  dioxide.  W,  jVI. 
Mebane,  J.  T.  Dobbins,  and  F.  K.  Cameron  (J. 
Physical  Chem.,  1929,  33,  961 — 969). — The  system 
lime-phosphorus  pentoxide-sulphur  dioxide-water 
has  been  investigated  analytically  at  0°  and  25°  in 
relation  to  the  possibility  of  a  technical  process  for 
the  manufacture  of  monocalcium  phosphate  or 
superphosphates .  The  addition  of  sulphur  dioxide 
to  aqueous  suspensions  of  the  phosphates  of  calcium 
increases  the  solubility  of  both  the  lime  and  the 
phosphoric  acid,  the  former  to  a  greater  extent  than 
the  latter.  Three  solubility  curves  have  been 
obtained.  For  small  concentrations  of  phosphoric 
acid  the  solubility  of  sulphur  dioxide  in  the  liquid 
phase  rises  to  a  maximum  and  then  falls,  the  solid 
phases  being  calcium  sulphite  and  a  series  of  solid 
solutions  of  which  dicalcium  phosphate  is  a  limiting 
member.  For  medium  concentrations  of  phosphoric 
acid  the  solubility  of  sulphur  dioxide  again  reaches  a 
maximum  and  the  solid  phases  consist  of  the  mono- 
and  di-phosphates.  For  high  concentrations  of 
phosphoric  acid  the  solubility  of  sulphur  dioxide  is 
approximately  constant  and  negligible,  and  the  solid 
phase  is  monocalcium  phosphate.  Treatment  of  a 


phosphatic  rock  with  sulphur  dioxide  yields  a  solution 
in  which  the  ratio  P205/Ca0  is  only  slightly  greater 
than  in  the  dicalcium  salt,  and  the  large  percentage 
of  water  to  be  removed  makes  the  process  impractical^  e 
on  a  large  scale.  L.  S.  Theobald. 

Germanium.  IV.  Solubility  of  germanium 
dioxide  in  acids  and  alkalis.  W.  Pugh  (J.C.S., 
1929,  1537 — 1541). — The  solubility  at  25°  of  german¬ 
ium  dioxide  has  been  determined  in  hydrochloric 
,  acid  solutions  (up  to  7»62A),  in  sulphuric  acid 
solutions  (up  to  95%),  and  in  sodium  hydroxide 
solutions  (up  to  0TIV).  As  an  acid  oxide  its  solubility 
is  repressed  by  hydrochloric  acid,  reaching  a  minimum 
of  0-074  g./lOO  c.c.  at  an  acid  concentration  of  6-3 N. 
In  sulphuric  acid  the  solubility  fails  steadily  with 
increase  of  acidity,  no  evidence  occurring  of  the 
formation  of  germanium  sulphate.  Solutions  in 
sodium  hydroxide  solution  are  colloidal  and  may 
contain  salts  of  condensed  germanic  acid. 

F.  G.  Tryhobn. 

Oxidisability  of  silicon  and  its  solubility 
in  hydrofluoric  acid.  C.  Bedel  (Compt.  rend., 
1929,  189,  180— 182).— The  author  has  failed  to 
repeat  Sanfourche’s  experiments  (this  vol.,  1030), 
which  suggested  that  the  solubility  of  silicon  in 
hydrofluoric  acid  is  the  result  of  previous  oxidation  in 
air.  The  catalytic  effect  of  impurities  is  regarded  as 
a  more  likely  explanation  (cf.  this  vol.,  756). 

J.  Grant. 

Solubility  of  arsenic  tri-  and  penta-sulphides, 
R.  HGltje  (Z.  anorg.  Chem.,  1929, 181,  395—407).— 
The  solubility  of  the  two  sulphides  in  pure  water  and 
hydrogen  sulphide  solution  at  0°  has  been  determined 
by  an  analytical  method,  the  sulphide  being  digested 
with  the  solvent  for  several  days,  the  solution  filtered 
through  a  Zsigmondy  ultra-filter,  and  the  dissolved 
arsenic  determined  iodometrically  in  the  filtrate.  One 
litre  of  water  at  0°  dissolves  0*89  mg.  of  arsenic 
trisulphide  and  T36  mg.  of  the  pentasulphide,  but  in 
the  presence  of  0-002%  of  hydrogen  sulphide  these 
amounts  are  reduced  to  0*23  mg.  and  0*27  mg., 
respectively.  Higher  concentrations  of  hydrogen 
sulphide  increase  the  solubility  of  the  sulphides,  but 
this  effect  is  offset  by  the  presence  of  hydrochloric 
acid,  being  probably  due  to  the  formation  of  small 
amounts  of  arsenic  thio- acids.  For  analytical  purposes 
the  precipitation  of  arsenic  trisulphide  by  hydrogen 
sulphide  from  a  solution  containing  hydrochloric  acid 
is  complete  as  soon  as  the  solution  has  become 
saturated  with  the  gas,  but  in  the  case  of  the  pre¬ 
cipitation  of  the  pentasulphide  by  the  addition  of  acid 
to  a  thioarsenate  solution  it  is  preferable  to  keep  the 
liquid  over -night  before  filtration ;  removal  of  the 
excess  of  hydrogen  sulphide  is  unnecessary. 

H.  F.  Harwood. 

Solubilities  of  the  soluble  electrolytes.  I. 
Relationships  between  the  temperature  co¬ 
efficients,  A.  F.  Scott  (J.  Physical  Chem.,  1929, 
33,  1000 — 1014). — A  theoretical  paper  in  wffiieh 
certain  relationships  between  the  temperature  co¬ 
efficients  of  solubility  are  deduced  and  an  explanatory 
theory  is  outlined.  The  ratio  of  the  temperature 
coefficients  for  a  pair  of  salts  which  fulfil  certain 
conditions  is  independent  of  the  temperature.  The 
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ratio  at  different  temperatures  is  identical  lor  all 
salts  with  the  same  dominant  ion,  i.e.f  an  ion  which* 
in  a  saturated  solution  of  a  very  soluble  salt,  controls 
the  water  molecules  to  the  exclusion  of  the  weaker  ion. 
The  solubilities  of  potassium  chloride,  bromide,  and 
iodide  and  of  rubidium  and  caesium  chlorides  are 
represented  by  the  equation  NBm=aNK€l  +&»  where 
N  is  number  of  mols.  of  water  per  mol.  of  salt  and 
a  and  b  are  specific  constants.  Between  0°  and  100° 
the  ratio  of  the  temperature  coefficients  for  any  of 
these  salts  is  determined  by  the  characteristic  * 
constant  a.  The  significance  of  the  discontinuities 
now  revealed  in  the  solubility  curves  of  various  salts 
is  also  discussed.  L.  S.  Theobald. 

Factors  affecting  solubility.  L.  J.  Weber  (Z. 
anorg.  Chem.,  1929,  181,  385 — 394). — Correlation  of 
Rothmund’s  solubility  determinations  for  lithium 
carbonate,  silver  sulphate,  and  potassium  bromate 
in  the  presence  of  various  non- electrolytes  with 
Traube’s  surface  tension  values  for  the  latter  shows 
that  the  diminution  of  solubility  increases  in  inverse 
ratio  to  the  surface  tension  of  the  added  non¬ 
electrolyte.  Experiments  with  potassium  sulphate 
also  indicate  a  relationship  between  solubility  and 
surface  tension,  but  the  results  are  less  easily  inter¬ 
preted  than  those  preceding.  Similar  data  for 
potassium  hydrogen  tartrate,  sodium  oxalate, 
potassium  chlorate,  and  lead  chloride  in  the  presence 
of  21  non-electrolytes  agree  with  the  first  series  in  the 
ease  of  the  alkali  salts,  but  the  results  for  lead  chloride 
are  untrustworthy  owing  to  the  formation  of  com¬ 
pounds.  Conversely,  salts  which  lower  the  surface 
tension  of  water  increase  the  solubility  of  certain 
non-electrolytes,  isoamyl  alcohol,  for  example,  being 
275  times  as  soluble  in  a  30%  solution  of  sodium 
cinnamate  as  in  pure  water.  H.  F.  Harwood. 

Solubility  and  dissolution  velocity  of  solids. 

N.  E.  Gabon  (J.  Russ,  Phys.  Chem.  Soe.,  1929,  61, 
369 — 374} . — Regarding  the  process  of  dissolution  of 
a  solid,  in  a  liquid  as  a  gradual  change  and  applying 
the  ideas  developed  by  Richardson  for  the  emission 
of  electrons  from  hot  bodies,  it  is  deduced  that  the 
critical  increment  of  solution  is  given  by  jJ—Q'-j- 
RT/2,  where  Qf  is  the  heat  of  dissolution  of  the 
dissolving  substance,  and  that  K[C^T^=  const., 
where  K  is  the  dissolution  coefficient  and  G  the 
solubility.  On  the  other  hand,  the  diffusion  theory 
of  dissolution  leads  to  E—W-rETf  where  IF  for 
most  of  the  solids  investigated  is  identical  with  the 
latent  heat  of  fusion,  and  d  log*  KJdT— dlog*  $/ 
dT+l/T ,  where  <f>  is  the  fluidity. 

Experiments  on  the  solubility  of  benzoic  acid  at 
20°,  40°,  and  60°  according  to  Wilderman’s  method 
(Z,  physikal.  Chem,,  1908,  66,  445)  support  the 
conclusions  of  the  author’s  theory  rather  than  those 
of  the  diffusion  theory.  A.  Freoiah. 

Solubilities  of  inorganic  salts.  S.  S.  Urazovski 
(Ukraine  Chem.  J.,  1929,  4,  7— 12).— Fajans’ 

theory  (Xaturwiss.,  1923,  11,  1165)  which  attempts 
to  explain  the  different  solubilities  of  inorganic  salts 
by  the  different  degrees  of  deformation  of  their  outer 
electronic  shells  is  shown  to  be  incorrect.  It  is 
suggested  that  the  solubilities  are  determined  by  the 
difference  in  the  atomic  numbers  between  the  cation 


and  anion  and  that  the  solubility  is  lowest  when  the 
difference  is  a  minimum,  and  vim  versa . 

A.  Frbimah, 

Distribution  of  trichloroacetic  acid  between 
water  and  organic  solvents.  L.  M.  Andreasov 
(Ukraine  Chem.  J..  1928,  3,  463 — £65). — The  distribu¬ 
tion  of  trichloroacetic  acid  between  water  and  benzene, 
water  and  nitrobenzene,  water  and  chloroform, 
water  and  carbon  disulphide,  and  water  and  carbon 
tetrachloride  has  been  determined.  In  benzene, 
nitrobenzene,  chloroform,  and  carbon  disulphide 
double  molecules  are  formed,  whilst  in  carbon 
tetrachloride  the  acid  exists  in  single  molecules.  These 
results  disagree  with  those  found  by  ebullioseopie 
and  cryoscopic  methods  by  other  workers. 

A.  Freiman. 

Attempted  measurement  of  the  partition  co¬ 
efficient  of  a  colloid,  gelatin,  between  two  liquids. 
R.  M.  Woodman  and  P.  H.  Gallagher  (J.  Physical 
Chem.,  1929,  33,  1097—1106;  cf.  A.,  1926,  676).— 
Measurements  of  the  distribution  of  gelatin  between 
water  and  cresol  have  been  attempted,  and  a  partition 
hypothesis  relating  to  the  mechanism  of  the  formation 
of  the  emulsions  and  of  the  dual  types  (loc>  ciU) 
which  complicate  the  system  is  advanced.  The 
gelatin  is  said  to  he  in  the  colloidal  state  in  both 
solvents,  but  the  large  experimental  errors  preclude 
the  possibility  of  determining  whether  any  difference 
in  partition  accounts  for  the  formation  of  two  types 
of  emulsion.  The  partition  coefficient,  calculated 
on  the  simple  law,  largely  favours  the  cresol.  The 
hypothesis  that  cresol  extracts  the  gelatin  com¬ 
pletely  from  the  aqueous  solution  is  untenable,  and 
on  the  assumption  that  the  partition  is  mainly 
determined  by  the  mutual  solubility  of  the  two 
solvents  the  value  66*6  in  favour  of  the  cresol  is 
obtained.  This  agrees  with  the  experimental  values 
of  73  and  69  found  for  two  different  concentrations  of 
gelatin  at  13*5°,  The  stability  of  the  water-in-cresol 
and  the  instability^  of  the  e resol-in-water  emulsions 
are  explained  by  the  fact  that  the  partition  coefficient 
favours  the  cresol  layer.  L.  S.  Theobald, 

Adsorption  with  active  charcoal.  E.  Engel 
(Svensk  Kern.  Tidskr.,  1929,  41,  157— 168).— The 
nature  of  the  adsorption  of  gases  by  charcoal  is 
discussed.  The  “  resistance  time  ”  of  a  charcoal, 
Le,,  the  length  of  time  required  for  a  definite  amount 
of  charcoal  to  remove  a  substance  from  a  current  of 
air  charged  with  the  vapour  of  the  materials,  is  given 
by  Mecklenburg’s  equation,  E=k/vG{  V—Qh).  The 
values  of  R,  k}  and  h  have  now  been  determined  for 
four  different  varieties  of  charcoal,  using  chlorine, 
carbonyl  chloride,  and  chloropicrin  as  the  substances 
to  be  removed.  The  results  show  that  for  one  and 
the  same  charcoal  adsorption  takes  place  most 
readily  with  the  substance  of  greatest  mol.  wt.,  but 
no  regularity  between  the  different  samples  is 
traceable.  Only  one  of  the  samples  gave  results 
conforming  to  Freundlich’s  formula  for  adsorption 
isotherms,  the  other  three  showing  marked  diver¬ 
gences.  In  the  removal  of  a  constituent  from  a  gas 
current  by  passage  through  charcoal,  the  speed  of 
the  gas  current,  the  size  of  the  charcoal  particles,  and 
the  presence  of  moisture  all  have  a  marked  influence 
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on  the  efficiency  of  the  adsorption,  and  these  factors 
must  therefore  be  taken  into  account  in  technical 
applications.  H.  F.  Harwood. 

Sorption  of  water  vapour  by  activated  char¬ 
coals.  II.  Isothermals  in  presence  of  air. 
A.  J.  Allmand,  R.  Chaplin,  and  D.  0.  Shiels  (J. 
Physical  Chem.,  1929,  33,  1151—1160;  cf.  A., 
1928,  471). — Data  relating  to  the  rates  of  sorption  and 
desorption  of  the  charcoals  previously  described  (loc. 
ciL)  show  that  the  rates,  in  general,  are  less  than 
0*5  mg.  of  water  vapour  per  g.  of  charcoal  per  mm. 
pressure  difference  per  hr.,  that  sorption  is  less  rapid 
than  desorption  at  low  and  medium  pressures  but 
more  rapid  at  higher  pressures,  that  the  three  charcoals 
investigated  show  little  difference  between  each  other 
or  when  evacuated  at  270°  or  800°,  and,  finally,  that 
for  any  given  isotherm  the  maximum  rate  of  sorption 
or  desorption  occurs  in  the  intermediate  pressure 
range  over  which  a  small  pressure  difference  corre¬ 
sponds  with  a  large  change  in  the  amount  of  water 
vapour  sorbed.  All  the  isotherms  studied  show 
considerable  hysteresis  and  those  given  by  the 
different  charcoals  previously  evacuated  under 
practically  identical  conditions  differ  considerably 
from  each  other.  Lastly,  the  effect  of  the  temperature 
of  outgassing  is  quite  definite,  for  charcoals  outgassed 
at  800°  compared  with  those  outgassed  at  270°  show 
a  larger  increase  in  weight  on  saturation  with  air,  a 
higher  saturation  value,  more  marked  hysteresis, 
and  a  greater  tendency  to  retain  water  after  passing 
dry  air  at  25°.  A  discussion  of  results  is  reserved. 

L.  S.  Theobald. 

Sorption  of  water  vapour  by  activated  char¬ 
coals.  III.  Isothermals  in  presence  of  nitrogen, 
A.  J.  Allmand  and  P.  G.  T.  Hand  (J.  Physical 
Chem.,  1929,  33,  1161 — 1166), — A  repetition  of 
previous  work  (cf.  preceding  abstract)  with  a  current 
of  nitrogen  replacing  that  of  air  shows  that  oxygen 
has  no  retarding  effect  on  the  processes  concerned 
with  the  adsorption  of  water  vapour  by  charcoal. 
The  rates  of  sorption  and  desorption  and  the  isotherms 
are  similar  to  those  obtained  in  the  presence  of  air ; 
the  hysteresis  is  of  the  same  magnitude,  and  the  effect 
of  a  higher  outgassing  temperature  is  even  more 
marked.  L.  S.  Theobald. 

Heat  of  adsorption  of  oxygen  on  [coconut] 
charcoal.  M.  J.  Marshall  and  H.  E.  Bramston- 
Cook  (J.  Amer.  Chem.  Soc.,.  1929,  51,  2019—2029).— 
The  differential  heat  of  adsorption,  Q,  was  measured 
down  to  very  low  oxygen  concentrations.  The 
Q-c  curves,  c  being  the  concentration  of  the  oxygen 
in  the  charcoal,  tend  to  flatten  near  Q= 70,000  g.-cal. 
(Keyes  and  Marshall,  A.,  1927,  207)  and  then  rise 
abruptly,  so  that  at  c=0  Q  is  about  89,600  g.-cal. 
A  curve  constructed  from  the  results  shows  the 
apparent  distribution  of  activities  of  the  element¬ 
ary  spaces  on  the  carbon  surface ;  the  curve  does 
not,  as  a  whole,  resemble  the  probability  curve,  and 
three  possible  explanations  of  the  shape  of  the  curve 
are  discussed.  At  least  85%  of  the  total  elementary 
spaces  have  heats  of  adsorption  below  8000  g.-cal. 
The  results  are  best  explained  by  the  multi  molecular 
layer  theory  of  Keyes  and  Marshall.  The  specific 


surface  of  the  carbon  is  estimated  to  be  3 — 6  x  104 
cm.2  per  g.  S.  K.  Tweedy. 

Interferometric  investigation  of  adsorption 
by  pure  carbon  from  non-aqtteous  binary 
systems.  F.  E.  Bartell  and  C.  K.  Sloan  (J. 
Amer,  Chem.  Soc.,  1929,  51,  1637 — 1643).— The 
adsorption  of  1  -bromonaphthalene,  benzene,  and 
ethyl  carbonate  from  dilute  solution  in  ethyl  alcohol 
conforms  to  Freundlich’s  adsorption  isotherm  at  the 
low  solute  concentrations  investigated.  The  order  of 
adsorption  from  dilute  solutions  is  the  same  as  that 
of  the  adhesion  tension  of  the  pure  solutes  against 
carbon,  a  result  which  would  probably  be  universal 
if  external  factors  did  not  interfere. 

S.  K.  Tweedy. 

Adsorption  by  pure  carbon  from  non-aqueous 
binary  systems  over  the  entire  concentration 
range.  F.  E.  Bartell  and  C.  K.  Sloan  (J.  Amer. 
Chem.  Soc.,  1929,  51,  1 643 — 1 656) .—The  work 
described  in  the  preceding  abstract  is  extended  to 
the  entire  concentration  range,  additional  binary 
systems  also  being  investigated.  The  component 
with  the  higher  adhesion  tension  against  carbon  is 
adsorbed  to  the  greater  extent,  although  the  other 
component  when  it  is  present  at  very  low  concentra¬ 
tion  is  preferentially  adsorbed,  which  causes  the 
adsorption  curves  to  be  S-shaped.  The  adsorption 
is  represented  by  an  equation  similar  to  that  used  by 
Ostwald  (A.,  1923,  ii,  128) ;  this  equation  is  derived 
on  the  assumption  that  the  adsorption  of  each  com¬ 
ponent  follows  Freundlich’s  adsorption  isotherm. 
Gibbs’  adsorption  principle  is  restated  in  terms  of 
adhesion  tension,  which  restatement  indicates  the 
importance  of  many  factors  usually  ignored  in  the 
formulation  of  the  principle,  e.g.,  electrical  properties 
of  the  boundary  layer  etc.  Adsorption  from  binary 
systems  by  silica,  as  in  the  case  of  carbon,  depends 
on  the  adhesion  tension  of  the  adsorbed  component 
against  silica.  S.  K.  Tweedy. 

Charcoal  as  an  adsorbent.  II.  M.  M.  Dubinin 
(J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  587 — 594). — 
The  adsorption  of  organic  and  inorganic  acids  on 
sugar  charcoal  prepared  by  carbonisation  at  500° 
increases  with  the  capillary  activity  of  the  acid.  In 
the  case  of  charcoal  similarly  prepared  at  800°,  the 
adsorption  follows  the  reverse  order.  This  difference 
is  due  to  the  presence  of  amorphous  carbon,  in  the 
first  and  of  microcrystalline  carbon  in  the  second 
product.  Neither  of  these  charcoals  adsorbs  alkalis 
if  they  are  previously  freed  from  adsorbed  carbon 
dioxide.  Similar  effects  are  obtained  with  wood 
charcoal,  provided  that  this  has  previously  been  freed 
from  inorganic  salts.  The  inactivation  of  charcoal 
by  prolonged  heating  at  high  temperatures  appears 
to  be  due  to  the  coating  of  its  surface  with  graphite, 

R.  Truszkowski. 

Adsorption  and  volume  of  solution.  A.  Rabi- 
nerson  (Kolloid-Z.,  1929,  48,  231 — 237). — Measure¬ 
ments  of  the  adsorption  of  succinic  and  acetic  acids 
by  vegetable  charcoal  show  that  when  the  amounts 
of  adsorbent  and  adsorbed  material  are  kept  constant 
the  degree  of  adsorption  decreases  with  increasing 
volume  of  solution.  Over  a  fairly  wide  region,  the 
following  equation  was  found  to  be  valid :  x=hrVn, 
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where  x  is  the  amount  adsorbed,  v  is  the  volume,  and 
k  and  n  are  constants.  The  exponent  Ifn  is  not 
identical  with  that  of  the  ordinary  adsorption  equa¬ 
tion  :  it  has  a  lower  value.  Comparison  of  the  curves 
relating  the  amount  adsorbed  to  the  amount  of 
adsorbent  and  the  curves  relating  the  amount  adsorbed 
to  the  amount  of  substance  before  adsorption  shows 
that  in  each  case  the  former  curve  passes  through 
higher  values,  and  leads  to  an  explanation  of  the 
variation  of  the  amount  of  adsorption  with  the 
volume.  In  regions  of  high  concentration  or  low 
volume  the  %-v  curve  changes  its  sign,  and  the  com¬ 
plete  curve  consists  of  two  branches,  the  first  rising 
and  the  second  falling.  E.  8.  Hedges. 

Influence  of  hydrogen-ion  concentration  on 
the  adsorption  of  weak  electrolytes  by  pure 
charcoals.  H,  J,  Phelps  and  R*  A.  Peters  (Proc. 
Roy.  Soc.,  1929,  A,  124,  554— 568).— The  importance 
of  this  subject  with  respect  to  enzyme  chemistry  is 
emphasised,  and  previous  work  is  briefly  reviewed. 
Commercial  norit  charcoal,  purified  by  Miller’s 
method  (A,,  1926,  898)  and  activated  by  heating  to 
redness  in  a  vacuum,  was.  used,  and  various  pa  values 
were  obtained,  in  the  case  of  simple  acids  and  bases, 
by  partial  neutralisation  with  strong  acids  and  bases, 
and  in  the  case  of  other  substances  by  the  addition  of 
small  amounts  of  buffer  solutions.  The  equilibrium 

values  were  determined  by  the  bubbling  hydrogen 
electrode  except  in  the  case  of  very  dilute  histidine 
and  histamine  solutions,  where  the  colorimetric 
method  was  made.  The  analytical  methods  adopted 
for  the  determination  of  propionic  and  hexoic  acids, 
succinic  acid,  n-propylaminc  and  7i-butylamine,  and 
glycine,  alanine,  glutamic  acid,  aspartic  acid,  histidine, 
and  histamine  are  described.  Propionic,  hexoic, 
and  succinic  acids  are  decreasingly  adsorbed  with 
increasing  alkalinity  between  the  limits  plx  3  0  and 
7*0,  and  the  change  follows  approximately  the  ionis¬ 
ation  curves  of  the  acids.  In  the  ease  of  ^-propyl¬ 
amine  and  fi-butylamine  adsorption  increases  with 
increasing  alkalinity,  hut  the  effect  is  not  directly 
correlated  with  the  ionisation  of  the  base.  In 
accordance  with  the  observations  of  Michaelis,  no 
pronounced  adsorption  is  found  for  glycine,  alanine, 
or  aspartic  acid  at  any  pn.  The  adsorptions  of 
histidine  and  histamine  are  compared.  They  give 
similar  „ adsorptions  from  pn  4  0  to  7*3,  after  which 
that  of  histidine  slightly  decreases  with  increasing 
alkalinity,  whilst  that  of  histamine  rises  to  com¬ 
pletion  at  pu  10  0.  The  results  with  histidine  can 
be  explained  by  the  classical  theory  of  the  dissociation 
of  the  amino-acids,  but  those  with  glycine,  alanine, 
and  aspartic  acid  require  further  explanation.  It  is 
inferred  that  adsorption  proceeds  through  the  medium 
of  the  nondonised  molecule,  in  contradiction  to  the 
theory  of  Bartell  and  Miller  that  adsorption  takes 
place  through  the  medium  of  the  ion  (cf.  A.,  1924, 
ii,  734).  The  results  are  considered  to  be  consistent 
with  Langmuir’s  theory  of  adsorption  from  solution. 

L.  L.  Biroumshaw. 

Adsorption  of  iodine,  bromine,  and  some 
halides  by  carbon  in  different  organic  liquids. 
J.  Trxyidic  (Rev.  gen.  Colloid.,  1929,  7,  14—24, 
67—73). — Measurements  have  been  made  of  the 


adsorption  of  iodine  and  bromine  by  two  kinds  of 
activated  vegetable  charcoals  in  a  number  of  different 
organic  liquids  including  alcohols,  saturated  chlorin* 
ated  hydrocarbons,  and  aromatic  hydrocarbons. 
Contrary  to  the  result  obtained  by  Davis  (J.C.S., 
1907,  91,  1666),  the  adsorption  of  iodine  and  bromine 
by  activated  charcoal  proceeds  in  accordance  with 
the  formula  of  Freundlieh.  For  a  series  of  liquids  of 
similar  chemical  constitution  there  appears  to  be  a 
relation  between  the  quantities  of  iodine  fixed  by 
the  carbon  and  the  mol.  wt.  and  densities  of  the 
liquids.  There  also  exists  a  relation  between  the 
quantities  of  iodine  or  bromine  adsorbed  by  carbon 
in  mixtures  of  two  solvents  and  the  quantities  adsorbed 
in  each  of  the  pure  liquids,  and  in  these  mixtures  the 
adsorption  is  again  in  accordance  with  the  Freundlieh 
formula,  Measurements  of  the  adsorption  of  alkali 
halides  in  aqueous-alcoholic  solution  by  charcoal  gave 
inconclusive  results  because  of  the  small  degree  of 
adsorption.  E.  3.  Hedges, 

Adsorption  of  sulphur  dioxide  by  platinised 
asbestos.  D.  O.  Shiels  (J.  Physical  Chem.,  1929, 
33,  1167 — 1174). — The  sorption  of  sulphur  dioxide 
by  platinised  and  ordinary  asbestos  has  been  deter¬ 
mined  at  25°  and  at  pressures  up  to  40  mm.  Sorption 
is  reversible,  without  the  occurrence  of  hysteresis, 
and  the  isotherm  is  represented  in  both  cases  by 
Langmuir’s  equation  q=abp[(l+ap)t  where  q  is  the 
quantity  of  gas  adsorbed  per  gram  of  adsorbent,  p  is 
the  equilibrium  pressure  (mm.),  and  a  and  b  are  con¬ 
stants.  The  adsorption  by  platinised  asbestos  is 
much  the  greater.  L.  3.  Theobald. 

Adsorption  of  sulphur  dioxide  by  platinum- 
black.  D.  O.  Shiels  (J,  Physical  Chem.,  1929,  33, 
1175 — 1183). — The  adsorption  of  sulphur  dioxide  by 
platinum-black  has  been  measured  at  25°  and  at 
pressures  from  0  to  175  mm.  The  process  Is  irre¬ 
versible,  84  volumes  of  gas  at  N.T.P.  per  unit  volume 
of  platinum  being  adsorbed,  and  54  volumes  being 
retained  even  after  84  hrs.  at  250°.  There  appears  to 
be  a  strong,  irreversible  adsorption  accompanied  by 
a  weaker  and  more  nearly  reversible  effect  wrhieh  shows 
some  hysteresis.  This  last  may  be  due  to  oxidation 
of  sulphur  dioxide  to  the  trioxide  at  active  centres  of 
the  platinum-black.  The  curve  obtained  on  subse¬ 
quent  adsorption  follows  a  course  parallel  to  the 
desorption  curve  and  not  to  the  first  adsorption  curve, 
indicating  that  adsorbed  impurities  are  not  responsible 
for  the  hysteresis.  L.  3.  Theobald. 

Low-pressure  adsorption  on  a  washed  glass 
surface.  H,  3.  Frahx  (J.  Physical  Chem.,  1929, 
33,  970 — 976). — The  adsorption  of  water  vapour  by 
a  surface  of  pyrex  glass  washed  by  hot  chromic  acid 
solution  has  been  measured  at  25°  over  the  range 
5*2  X  IQ"3  to  8*7  X  10~2  mm.  by  means  of  a  new  form 
of  all-glass  manometer.  A  high-frequency  ultra¬ 
micrometer  method  was  used  to  follow  the  movement 
of  the  diaphragm.  The  results  indicate  that  the 
adsorption  is  a  slow  hut  reversible  process  and  that 
an  acid-washed  glass  surface  is  not  plane,  but  is 
covered  by  a  layer  of  silica  gel  (cf.  Frazer,  Patrick, 
and  Smith,  A.,  1927,  722;  Latham,  this  vol.,  134)> 

L.  S.  Theobald. 
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Adsorption  on  glass  and  determination  of  the 
adsorbing  surface.  N.  S.  Schenker  (J.  Russ. 
Phys.  Chem.  Soc.,  1929,  61,  413 — 421). — The  adsorp¬ 
tion  of  methyl-violet  BB,  diamond-fuchsin,  and 
brilliant-saframne  on  glass-wool  has  been  studied. 
The  total  adsorbing  surface  was  found  by  measuring 
the  length  and  thickness  of  each  separate  thread. 
The  thickness  of  a  thread  was  determined  by  means 
of  a  precision  micrometer  screw  which  had  a  total 
internal  reflexion  prism  attached  to  its  head  so  as  to 
facilitate  the  taking  of  readings  and  make  them  more 
accurate.  The  concentration  of  dye  in  the  0-2  c.c. 
of  solution  used  was  determined  by  means  of  a  specially 
adopted  Konig-Martens  spectrophotometer.  The 
adsorption  of  methyl -violet  BB  was  found  to  be 
T78x  KH  g,/e.e.  and.  of  diamond-fuchsin  T79x 
1(H  g./e.c.,  agreeing  closely  with  the  values  found  by 
Schmidt  and  Durau  (A.,  1924,  ii,  238).  The  author 
also  determined  by  the  method  of  Paneth  and 
Tkimann  (A.,  1924,  ii,  612)  the  thickness  of  the 
adsorbed  layer  and  found  it  to  Be  unimoleeular  in  the 
case  of  methyl-violet  BB  and  of  diamond-fuchsin  and 
to  cover  about  83%  of  the  glass  surface,  whilst  the 
layer  of  the  brilliant-safranine  is  assumed  to  be 
unimieellar.  A.  Freeh  an. 

Adsorption  of  certain  acids  by  wool.  W.  W. 
Paddon  (J.  Physical  Chem.,  1929,  33}  1107—1108).— 
Wool  adsorbs  tartaric  acid  less  readily  than  hydro¬ 
chloric  or  sulphuric  acid  from  boiling  aqueous  solu¬ 
tions,  In  concentrations  up  to  2  mg.-moL  of  acid./ 
250  c.c.  sulphuric  acid  is  more  readily  adsorbed  than 
hydrochloric  acid,  but  at  higher  concentrations  the 
reverse  is  the  case.  No  evidence  of  compound  form¬ 
ation  between  the  wool  and  the  acid  has  been  obtained. 

L.  S.  Theobald. 

Adsorption  of  electrolytes  by  crystalline  sur¬ 
faces.  II.  (Mlle.)  L.  de  Broxtokbre  (Bull  Soc. 
.chim.  Belg.,  1929,  38,  212— 222).— See  this  vol.,757. 

Influence  of  ammonia  on  the  adsorption  of 
copper  or  nickel  salts.  M.  Geloso  and  (Mlle,) 
L,  S.  Livy  (Compt.  rend.,  1929,  189,  175—177).— 
Known  volumes  of  a  standard  solution  of  iron  alum 
were  added  to  ammoniacal  solutions  of  ammonium 
sulphate  and  copper  or  nickel  sulphate  and  the  pre¬ 
cipitated  ferric  oxide  was  analysed  after  3  hrs.  at  22°, 
The  adsorption  of  the  copper  or  nickel  salt  is  influenced 
considerably  by  the  concentration  of  ammonia  which 
is  not  itself  detectable  in  the  precipitate,  but  may  have 
been  adsorbed  and  subsequently  removed  by  washing. 
Alternatively  it  may  exert  its  effect  simply  by  an 
increase  of  the  value.  J.  Grant. 

Adsorption  of  gases  and  vapours  and  the 
Langmuir  theory.  H.  Zeise  (Z.  Elektrochera., 
1929,  35,  426— 431).— The  Langmuir  adsorption 
isotherm  is  discussed,  and  new  interpretations  are 
given  to  the  coefficients  involved  therein  (cl  A.,  1928, 
1182).  The  contentions  of  Pdlanyi  (this  vol.,  256) 
are  criticised.  H.  T.  S.  Britton, 

Potential  theory  of  adsorption.  M.  P6lanyi 
(Z.  Elektrochem.,  1929,  35,  431 — 432). — A  reply  to 
Zeise  (preceding  abstract)  and  a  statement  of  the 
principles  underlying  the  author's  purely  physical 
theory.  H.  T.  S.  Britton. 


Shapes  of  drops,  and  the  determination  of 
surface  tension.  B.  B.  Freud  and  W.  D.  Harkins 
(J.  Physical  Chem.,  1929,  33,  1217— 1234).— A 
theoretical  paper  in  which  the  drop- weight  method  is 
discussed  under  the  three  heads :  the  hanging,  detached, 
and  detaching  drop.  The  theory  of  the  first  is 
treated  mathematically.  Profiles  of  hanging  and 
detaching  drops  taken  by  a  motion-picture  camera 
are  reproduced.  L,  S.  Theobald. 

Capillary  phenomena  in  non-circular  cylindri¬ 
cal  tubes.  W.  O.  Smith  and  P.  D.  Foote  (Lid. 
Eng.  Chem.,  1929,  21,  567 — 568).— Expressions  are 
deduced  relating  the  surface  tension  of  a  liquid  with 
the  rise  in  capillary  tubes  of  rectangular  and  elliptical 
cross-section.  Comparison  of  theoretical  with  experi¬ 
mental  values  shows  agreement  within  the  limits  of 
accuracy  of  the  measurements.  It  is  pointed  out 
that  the  vapour  pressure  over  the  surface  of  a  liquid 
is  different  for  circular  and  non-circular  capillaries  of 
the  same  cross-sectional  area.  H.  Ingleson. 

Surface  tension  of  fused  metals  and  alloys. 
III.  Gold,  zinc,  gold-copper,  silver-copper,  and 
iron  alloys.  W.  Krause  and  F.  Sauerwald  [with 
M.  Michalke]  (Z.  anorg.  Chem.,  1929,  181,  333— 
371).— The  surface  tension  of  various  gold-copper  and 
silver-copper  alloys,  zinc,  and  alloys  of  iron  with 
carbon,  silicon,  and  phosphorus  has  been  measured 
by  the  maximum  bubble  pressure  method  (cf<  A., 
1926,  790) ;  in  the  case  of  zinc  and  the  iron  alloys 
the  apparatus  must  be  somewhat  modified.  The 
noble  metals  and  their  alloys  and  the  above-mentioned 
iron  alloys  all  exhibit  a  high  surface  tension  in  the 
fused  state ;  a  noteworthy  feature  of  the  iron  alloys 
is  their  positive  temperature  coefficient.  Some  of  the 
silver  and  gold  alloys  also  show  a  maximum  surface 
tension  dependent  on  the  temperature. 

H.  F.  Harwood. 

Dependence  of  surface  tension  and  latent  heat 
of  vaporisation  on  the  density  and  temperature 
up  to  the  critical  temperature.  W.  Here  (Z. 
anorg.  Chem.,  1929,  181,  280— 284).— Polemical 
against  van  Laar  (this  vol.,  641).  A.  R.  Powell. 

Surface  properties  of  soap  solutions.  W,  C. 
Preston  and  A.  S*  Richardson  (J*  Physical  Chem., 
1929,  33,  1142 — 1150).— Simultaneous  measurements 
of  surface  viscosity  (rotating-disc  method),  surface 
tension  (drop  method),  and  foaming  power  of  soap 
solutions  of  distinct  types,  before  and  after  exposure 
to  air,  have  failed  to  reveal  any  simple  correlation  of 
these  three  properties.  Low  surface  tension  does  not 
necessarily  involve  tendency  to  foam,  and  the  com¬ 
bination  of  low  surface  tension  with  high  surface 
viscosity  or  plasticity  does  not  invariably  confer  high 
foaming  power.  Unknown  factors  determine  this. 

L,  S.  Theobald. 

Surface  varnishes  on  water  and  molecular 
dimensions.  A.  Marcelxn  (Compt.  rend.,  1929, 
189,  236 — 238). — If  V  is  the  volume  of  surface  varnish 
on  water  In  a  state  of  maximum  extension,  S  the  area 
covered,  i  the  length  of  the  molecules,  E  the  extension 
coefficient  of  the  varnish,  and  0  the  coefficient  of 
surface  reduction  necessary  to  compress  the  surface 
solution  to  the  saturation  point,  then  Z=  VC/SE* 
This  formula  gives  results  in  good  agreement  with 
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X-ray  spectrographic  methods  for  oleic,  myristic, 
palmitic,  and  stearic  acids  and  for  cetyl  alcohol,  whilst 
those  obtained  by  Langmuir’s  method  are  low  on 
account  of  decrease  in  the  re-extension  coefficient 
with  increasing  dilution  of  the  benzene  solution  used 
for  the  production  of  the  varnish.  A  surface  film 
increases  in  solubility  with  increase  in  surface  pressure 
and  temperature  (of.  following  abstract), 

J.  Grant. 

Surface  solutions  and  molecular  varnishes. 
Determination  of  the  lengths  of  their  molecules. 
l'\  lii MIR  (Conipt,  rend.,  1929, 189,  239—240;  cf.  this 
vol,  870). — -Marcelin’s  formula  (cf.  preceding  abstract) 
gives  results  in  good  agreement  with  X-ray  speetro- 
graphio  methods  for  palmitic  and  stearic  acids  and 
for  cetyl  alcohol.  J.  Grant. 

Surface  solutions  of  oleic  acid.  Measure¬ 
ment  of  very  low  pressures.  J.  G  hast  all  a 
(Compt.  rend.,  1929,  189,  241—243;  cf,  preceding 
abstracts). — Marcelin’s  determinations  of  the  pressure 
of  surface  solutions  (A.,  1926, 120)  have  been  extended 
to  very  low  pressures  by  means  of  a  more  sensitive 
modification  of  the  apparatus  used,  a  feature  of  which 
is  the  collection  of  impurities  on  the  liquid  surface 
by  means  of  a  jet  of  filtered  compressed  air,  and  their 
removal  by  aspiration.  The  extension  curves  of 
oleic  acid  on  0*01  X -hydrochloric  acid  at  19°  correspond 
with  Mariotto’s  law  for  surface  areas  of  60 — 500  A,2, 
tho  value  of  the  coefficient  K  being  Bj 20,  From 
500  to  5000  A.2  the  fall  of  pressure  is  only  0-007 
dyne /cm.,  but  beyond  this  it  decreases  considerably, 
and  a  Mariotte  hyperbola  in  which  K—B  is  obtained 
(cf,  Adam  and  Jessop,  A,,  1926,  468).  J.  Grant. 

Orientation  of  molecules  at  solid  surfaces  and 
the  range  of  action  of  the  orienting  forces.  D. 
Talmud  (Z.  physikal.  Chem.,  1929, 142,  233—236).— 
When  an  aqueous  suspension  of  a  hydrophilic  powder 
such  as  calcium  carbonate  or  barium  sulphate,  con¬ 
taining  a  drop  of  oleic  acid,  is  shaken  with  a  liquid 
which  is  insoluble  in  and  less  dense  than  water,  a 
considerable  quantity  of  this  liquid  becomes  adsorbed 
on  the  powder.  Addition  of  an  excess  of  oleic  acid 
sets  the  liquid  free.  Further,  a  suspension  in  water 
of  a  hydrophobic  powder  such  as  lead  sulphide  will 
adsorb  a  considerable  quantity  of  benzene  which  is 
set  free  on  addition  of  one  drop  of  oleic  acid.  In 
explanation,  it  is  suggested  that  oleic  acid  is  adsorbed 
on  hydrophilic  powders  by  its  hydrophilic  groups. 
The  hydrophobic  groups  are  free  and  able  to  attach 
benzene  to  themselves.  With  the  hydrophobic  lead 
sulphide,  the  hydrophilic  groups  of  the  oleic  acid 
remain  free  and  these  are  unable  to  adsorb  benzene. 
Calculations  made  on  the  results  of  experiments  with 
calcium  carbonate  suspensions  and  amyl  alcohol  show 
that  tho  thickness  of  the  adsorbed  layer  of  amyl 
alcohol  decreases  with  increase  in  the  amount  of  oleic 
acid  present.  F.  J.  Wilkins. 

Optical  investigation  of  metallic  films  rendered 
active  and  passive  by  electrochemical  means. 
L.  Tronstad  (Z.  physikal.  Chem.,  1929,  142,  241 — 
281). — The  nature  of  the  polarisation  of  the  light 
reflected  from  iron  and  nickel  mirrors  which  have  been 
rendered  passive  by  various  means  has  been  investi¬ 
gated.  The  change  of  the  optical  properties  of  iron 


and  nickel  films  made  passive  in  alkaline  solution 
and  of  nickel  films  treated  in  acid  solution  resembles 
that  which  results  when  a  clean  non  surface  is  brought 
from  vacuum  into  contact  with  air.  Characteristic 
limiting  values  of  the  optical  properties  are  exhibited 
in  each  case.  Re -activation  of  a  passive  surface 
produces  a  reversion  of  its  optical  behaviour,  but  even 
on  prolonged  activation  the  initial  state  of  the  surface 
is  never  re-attained.  Repeated  changes  from  the 
active  to  the  passive  state,  and  vice  versa ,  result  in 
much  greater  changes  taking  place  in  the  optical 
properties  than  result  from  passivity  produced  by 
one  operation  extending  over  a  prolonged  period. 
The  passive  state  is  regarded  as  being  due  to  the 
presence  of  an  unbroken  surface  of  oxide  film,  which, 
on  activation  of  the  surface,  is  fractured  and  rendered 
porous,  without,  however,  being  destroyed.  A  theory 
of  the  passive  state  has  been  developed  by  consider¬ 
ation  of  the  electric  charge  of  the  oxide  film  and  the 
eataphoretic  movement  of  the  latter  during  the 
passage  of  the  eurfent.  The  theory  is  in  close 
agreement  with  the  observed  behaviour  of  nickel  film 
in  acid  solutions  both  at  low  and  at  relatively  high 
current  densities.  H.  F.  Gillbe. 

Interference  effect  at  the  disturbed  surface  of  a 
liquid  and  surface  tension.  Z.  V.  Volkova  and 
V.  S.  Titov  (Z.  physikal,  Chem.,  1929,  R,  4,  71 — 82). — 
The  effect  of  variation  of  surface  tension  on  the  inter¬ 
ference  effect  obtained  with  a  beam  of  light  at  the 
disturbed  surface  of  a  liquid  wras  studied  by  using 
solutions  of  inorganic  substances  which  increase  the 
surface  tension  of  water.  The  substances  used  were 
such  as  to  increase  the  surface  tension  according  to 
a  linear  law,  viz.,  calcium,  magnesium,  and  lithium 
chlorides,  and  sodium  and  potassium  hydroxides. 
The  addition  of  these  substances  made  the  inter¬ 
ference  effect  more  stable  and  lasting.  The  concen¬ 
tration  of  the  dissolved  substance  and  the  deviation, 
of  the  rays  are  linearly  connected.  An  attempt  is 
made  to  explain  this  phenomenon  on  the  hypothesis 
that  there  is  a  layer  of  particles  wffiich  stands  out  a 
certain  height  from  the  level  of  the  disturbed  surface. 

A.  J.  Mee. 

Heat  of  wetting  of  powders  by  solutions  of 
interfacially  active  substances,  and  beats  of 
adsorption  in  solutions.  Heat  effect  of  the 
formation  of  dispersed  systems.  II.  P.  Rehbin- 
der  and  L.  Krajuschkina  (Z.  physikal.  Chem.,  1929, 
142,  282—288;  cf.  A.,  1927,  193).— Microcalori- 
metric  measurements  have  been  made  of  the  heats  of 
adsorption  of  isoamyl  alcohol  from  aqueous  solution 
by  carbon,  and  of  n-butyric  acid  from  aqueous  and 
n- hexane  solutions  by  silica  powder  and  by  carbon. 
The  heat  of  wetting  of  a  hydrophilic  powder  (silica) 
by  a  solution  increases  with  increase  of  dielectric 
constant  of  the  pure  solvent,  whereas  the  reverse 
holds  for  hydrophobic  powders.  The  heat  of  adsorp¬ 
tion  from  a  solution  is,  in  accordance  with  theory,  a 
minimum  for  those  cases  in  which  the  heat  of  wetting  is 
a  maximum.  The  relationships  between  the  differential 
and  integral  heats  of  adsorption  and  the  concentration 
of  the  solution  are  discussed.  H.  F.  Gillbe. 

Temperature  at  the  liquid-solid  interface 
during  the  crystallisation  of  supercooled  sub- 
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stances.  H.  Pollatscrek  (Z,  physikak  Chem*, 
1929,  142,  289 — 300). — A  method  has  been  devised 
for  the  determination  of  the  temperature  prevailing 
at  the  liquid-solid  interface  of  a  crystallising  super¬ 
cooled  liquid.  Measurements  with  salol  indicate  that, 
in  contradiction  to  Tammann’s  assumption,  the  tem¬ 
perature  at  the  boundary  during  the  process  of 
crystallisation  does  not  reach  the  m.p.of  the  substance. 

H.  F.  Gillbe. 

Electrokinetic  potential  of  gold  in  very 
dilute  solutions  of  electrolytes.  P.  A.  Thiessen 
and  J.  Heumann  (Z.  anorg.  Chem.,  1929,  181, 
379 — 384). — The  electrokinetic  potential  of  gold  in 
very  dilute  {10~8  to  lO-^N)  solutions  of  potassium 
sulphate  and  of  the  chlorides  of  potassium,  caesium, 
and  lithium  has  been  investigated,  using  a  modification 
of  Coehn's  apparatus  (cf.  A.,  1927,  420).  The 
negative  electrokinetic  potential  exhibits  a  maximum 
value  at  a  concentration  of  about  10 "7JV,  and  this 
result  can  be  explained  satisfactorily  in  terms  of 
Debye's  theory  of  a  diffuse  double  layer. 

H.  F.  Harwood. 

Micelles  and  membrane  equilibria.  J. 
Duclatxx  and  B.  Titeica  (Compt.  rend.,  1929,  189, 
101 — 102). — The  composition  of  the  liquid  removed 
by  ultra-filtration  of  hydrosols  of  iron  (produced  by 
hydrolysis  of  ferric  chloride  at  100°),  copper  ferro- 
cyanide,  Congo-red,  and  caramel  is  independent  of 
the  nature  of  the  membrane  (cellulose,  or  its  nitrate 
or  acetate)  and  of  the  pressure  employed,  and  does 
not  change  as  the  micelles  become  concentrated. 
Such  equilibria  are  therefore  heterogeneous  and  the 
intermicellular  liquid  is  that  actually  removed  by 
ultra-filtration.  J.  Grant. 

Polarisation  of  membranes  due  to  metallic 
plates.  J.  Loiseleur  (Compt.  rend.,  1929,  189, 
170 — 171). — When  a  metal  plate  is  placed  in  a  solution 
of  an  electrolyte  containing  an  animal  membrane 
(bladder),  the  latter  is  polarised  to  an  extent  which 
depends  on  the  nature  of  the  metal  and  its  surface, 
and  also  on  the  electrolyte.  The  effect  decreases 
with  time  and  with  increase  in  concentration  of  the 
electrolyte.  A  modification  of  the  ionic  distribution 
in  the  different  parts  of  the  septum  is  suggested  as  an 
explanation.  J.  Grant. 

Diffusion  experiments  with  sugar-protein 
solutions.  D.  Kruger  (Bioehem,  Z.,  1929,  209, 
119—127;  cf.  Loeb  and  Kruger,  A.,  1928,  786).— 
Diffusion  experiments  carried  out  with  the  systems 
dextrose-egg-albumin,  dex  trose-easeinogen ,  dextrose- 
glycine,  and  dextrose-^-alanine  indicate  that,  at 
neutral  reaction,  no  appreciable  condensation  between 
the  sugar  and  the  protein  or  ami  no -acid  takes  place. 

W.  McCartney. 

Preparation,  analyses,  and  lead-ion  concen¬ 
tration  of  solutions  of  colloidal  lead.  H.  S. 
Keelan,  B.  B.  Smith,  and  W.  G.  Christiansen  (J. 
Amer.  Pharra.  Assoc.,  1929,  18,  586 — 589). — The 
solutions  were  prepared  by  sparking  lead  electrodes 
dipped  in  a  slowly  agitated  mixture  of  water  con¬ 
taining  gelatin,  potassium  chloride,  and  lead,  covered 
with  liquid  paraffin.  The  materials  used  were 
oxygen -free.  Such  preparations  are  non-toxic.  The 
amount  of  lead  in  the  solution  was  determined 


color  I  metrically  as  lead  sulphide.  The  lead-ion 
concentrations  varied  between  1*8  X 10"9  and  5*3  X 10  n 
and  were  not  altered  by  sterilisation.  These  values 
are  probably  due  to  a  small  amount  of  a  very  insoluble 
unidentified  lead  salt.  The  partition  coefficient  of 
lead  acetate  between  water  and  liquid  paraffin  varies 
with  the  degree  of  agitation  of  the  mixture. 

C.  C.  N.  Vass. 

Tartaric  acid  method  for  the  synthesis  of 
electronegative  sols.  IV.  A.  Dumanskj  and  A. 
Jakovlev  (J.  Buss.  Phys.  Chem.  Soc.,  1929,  61, 
213— 215).— See  A.,  1928,  1321. 

Molecularly  dispersed  silicic  acid.  H.  Brint- 
zinger  and  B.  Troemer  (Z.  anorg.  Chem.,  1929, 181, 
237 — 248). — The  state  of  dispersion  of  silicic  acid, 
prepared  by  the  decomposition  of  alkali  silicate  with 
hydrochloric  acid,  by  hydrolysis  of  silicon  tetra 
chloride  by  ice-cold  water  alone  and  in  the  presence 
of  silver  oxide,  by  hydrolysis  of  methyl  silicate  by 
water  and  by  0*001iY-,  0*01  A7-,  and  0- TV-hydrochloric 
acid,  and  by  hydrolysis  of  ethyl  silicate  by  0*01  JY- 
hydroehloric  acid  has  been  determined  by  measuring 
its  rate  of  diffusion  through  parchment  and  cellophane. 
The  results  are  expressed  by  plotting  the  logarithm 
of  the  concentration  in  the  dialyser  against  the  time ; 
for  an  ionic  or  a  molecularly  dispersed  substance  this 
is  a  straight  line  inclined  downwards,  whereas  for 
silicic  acid  solutions  the  line  is  curved  more  or  less 
upwards  from  the  ideal  straight  line,  indicating  a 
certain  amount  of  polymerisation  and  the  presence  of 
two  or  more  states  of  aggregation.  Silicic  acid  pro¬ 
duced  by  hydrolysis  of  alkyl  silicates  is  in  the  most 
highly  dispersed  form,  the  log  Gt-l  curve  approxim¬ 
ating  to  a  straight  line ;  high  acidity  of  the  hydrolysing 
liquid  favours  polymerisation,  whereas  a  small 
acidity  favours  the  production  of  the  molecularly 
dispersed  form.  The  pR  value  of  both  molecularly 
dispersed  and  colloidally  dispersed  silicic  acid  solutions 
is  4*7.  The  ageing  of  silicic  acid  solutions  is  acceler¬ 
ated  by  the  absence  of  electrolytes  and  by  the  presence 
of  alcohol ;  in  feebly  acid  solutions  the  formation  of 
di-  and  tetra-silicie  acid  maybe  detected  during  ageing, 
whereas  the  acid  produced  by  hydrolysis  of  alkyl 
silicates  rapidly  condenses  to  large  molecules. 

A.  R,  Powell. 

Preparation  of  finely-dispersed  colloidal  gold. 
M.  Domanicki  (Ukraine  Chem.  J.,  1929,  4,  1—6}. — 
Amylene,  hexylene,  diwobutylene,  diallyl,  and  some 
other  unsaturated  hydrocarbons  have  been  used  in  the 
preparation  of  colloidal  gold  sols  from  alkaline 
solutions  of  sodium  and  potassium  aurate.  The 
conditions  to  be  observed  and  the  properties  of  the 
sols  are  described.  Although  a  colloidal  palladium 
sol  can  be  prepared  by  this  method  from  an  alkaline 
solution  of  palladium  chloride,  this  is  not  the  case 
for  silver  and  platinum.  A.  Freiman. 

Germanate  gels  of  the  alkaline  earths.  J.  H. 
Muller  and  C.  E.  Gulezin  (J.  Amer.  Chem.  Soc., 
1929,  51,  2029 — 2042). — Rapid  and  thorough  mixing 
of  a  solution  of  germanie  acid  with  suitable  excess  of 
calcium  hydroxide  solution  produces  precipitation 
of  transparent  (or  translucent)  homogeneous  gels  of 
calcium  germanate  of  extremely  high  dispersion 
(“  solid  ”  gel).  The  acid  and  base  concentrations 
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may  vary  between  wide  limits,  but  the  temperature 
should  be  between  15°  and  25°.  The  lime  is  responsible 
for  the  gelation  phenomena.  The  gel  is  readily 
destroyed  b}^  mechanical  means  (agitation,  suction- 
filtration),  leaving  practically  pure  calcium  meta- 
germanate ;  however,  it  is  permanent  if  protected 
from  dry  air  and  carbon  dioxide,  and  is  not  affected 
by  temperatures  up  to  95°.  The  water  present, 
which  appears  simply  to  be  trapped  in  the  form  of 
lime  water  by  minute  fibres  of  the  dispersed  calcium 
salt,  may  be  mechanically  replaced  by  ethyl  or 
methyl  alcohol,  ether,  and  benzene,  usually  with 
decrease  in  size  and  increase  in  firmness.  Addition 
of  lime  water  forms  a  characteristic  test  for  germanium 
dioxide  in  solution,  since  the  presence  of  the  latter 
produces  an  extraordinarily  bulky  hydrogel. 

Strontium  gels,  which  arc  opaque,  are  obtained  as 
above,  but  the  reagents  must  be  of  higher  concen¬ 
tration.  Barium  germanate  forms  octahedral,  iso¬ 
tropic,  crystals,  soluble  to  the  extent  of  0*07536  g.  in 
100  g.  of  solution  at  25°.  S.  K.  Tweedy. 

Organo-gels.  E.  Da  Fano  (Giorn.  Chim.  Ind. 
Appl.,  1929, 11,  199 — 203). — Confirmation  is  obtained 
of  the  fact  that  certain  sodium  soaps  are  dispersed 
by  hot  organic  solvents,  giving  coherent  gels  on  cooling. 
This  phenomenon  is  general  and  many  new  gels  have 
been  prepared  in  this  way.  Small  additions  of  certain 
substances,  mostly  fatty  acids,  act  as  protective 
colloids,  facilitating  the  formation  of  sols  and  gels, 
for  instance,  with  formates,  acetates,  propionates, 
butyrates,  valerates,  etc.  in  various  organic  solvents, 
and  with  other  sodium  soaps  in  dense  mineral  oils, 
tars,  and  bitumens.  T.  H.  Pope. 

Refractive  index  of  colloidal  solutions  of 
sulphur.  G.  Rossi  and  A.  Marescotti  (Gazzetta, 
1929,  59,  309 — 313).— The  refractive  index  of  a 
solution  containing  sulphuric  acid  and  sodium  sul¬ 
phate  is  increased  by  the  presence  of  sulphur  in  colloidal 
suspension.  For  a  given  concentration  of  electrolytes 
the  increase  in  refractive  index  is  proportional  to  the 
sulphur  content,  but  the  relative  increase  becomes 
smaller  as  the  concentration  of  the  electrolytes 
increases.  F.  G.  Tryhorn. 

Osmometer  for  measuring*  the  osmotic 
pressure  of  colloids.  A.  Grigaut  and  A.  Bou- 
trotjx  (J.  Pharm.  Chim.,  1929,  [via],  10,  9 — 15). — 
See  this  vol.,  761. 

Structure  and  electrification  of  smoke  par¬ 
ticles.  H.  S.  Patterson,  R.  W hytla w-Gray,  and 
W.  Cawood  (Proc.  Roy.  Soc.,  1929,  A,  124,  523 — 
532).— The  microscopic  methods  employed  previously 
for  large  aggregates  (cf.  A.,  1927,  17)  have  been 
improved  so  as  to  allow  of  the  examination  of  the 
so-called  ultramicroscopic  particles  present  in  dilute 
smokes.  The  type  of  particle  appears  to  depend 
mainly  on  the  method  used  to  produce  the  smoke. 
High-temperature  reactions  and  the  arc  discharge 
favour  the  formation  of  loose  aggregates  with  a  high 
degree  of  complexity,  whilst  volatilisation  at  a  lower 
temperature  gives  rise  to  larger  particles  of  a  more 
compact  structure  composed  of  relatively  few  units. 
Of  the  former  type  the  smokes  of  cadmium  oxide, 
magnesium  oxide,  silver,  and  gold  have  been  examined, 


and  of  the  latter  arsenious  oxide,  mercuric  chloride, 
and  a  number  of  organic  substances.  In  the  case  of 
m - xy leneazo- p-naphthol  a  remarkable  effect  was 
observed  after  the  particles  had  been  deposited  by 
sedimentation,  some  of  the  crystalline  particles 
developing  very  long,  hair-like  tails  of  extreme 
tenuity ;  these  grew  at  the  expense  of  the  crystal 
aggregates,  until  finally,  in  many  cases,  very  long 
hairs  only  were  left.  Experiments  were  carried  out 
to  determine  the  influence  of  electrification  on  the 
rate  of  coagulation,  a  horizontal  electric  field  being 

Slied  to  the  particles  in  a  special  ultramicroscopic 
and  the  proportion  of  electrified  particles  at 
different  periods  during  the  life  of  the  smoke  being 
obtained  by  direct  counting.  The  results  indicate 
that  the  electrification  of  a  smoke  depends  largely  on 
the  way  in  which  it  is  produced.  The  particles  in 
smokes  volatilised  from  a  heater  are  initially  but 
slightly  charged,  although  the  charge  increases  as  the 
cloud  ages;  on  the  other  hand,  smokes  made  by  the 
arc  or  by  burning  magnesium  ribbon  are  highly 
charged.  In  smokes  of  ammonium  chloride,  about 
70%  of  the  particles  finally  become  charged,  the 
numbers  of  positively  and  negatively  charged  particles 
being  equal,  within  the  limits  of  error.  Magnesium 
oxide  smokes  are  also  electrically  neutral  as  a  whole, 
about  90%  of  the  particles  being  charged.  No 
marked  difference  is  observed  in  the  coagulation 
rates  of  comparable  smokes  differing  greatly  in 
electrical  character.  L,  L.  Bircumshaw. 

Structure  of  colloids.  P.  P.  von  Weimarn 
(Rev.  gen.  Colloid.,  1929,  7,  153 — 158).— A  reiteration 
of  the  author’s  views  on  the  colloidal  state. 

E.  S.  Hedges. 

Pectography  of  colloidal  solutions  of  metallic 
sulphides.  P.  Bary  and  J.  V.  Rubio  (Compt. 
rend.,  1929,  189,  294 — -296). — Pectographs  (patterns 
obtained  by  spontaneous  evaporation  of  colloidal 
solutions  in  warm  air  or  over  sulphuric  acid)  of  the 
sulphides  of  antimony,  arsenic,  zinc,  mercury, 
cadmium,  molybdenum,  and  copper  are  described. 
With  the  exception  of  copper  sulphide  the  sulphides 
are  deposited  in  thin  layers  of  gel  which  gradually 
lose  their  imbibed  water  and  crack  in  patterns. 

J.  Grant. 

Gel  structure.  Gels  obtained  with  salts  of 
quinine,  optoquin,  and  eucupine.  P.  Thomas  and 
(Mlle.)  M.  Sibi  (Compt.  rend.,  1929,  189,  292 — 
294). — Gels  prepared  from  mixtures  of  solutions  of  the 
hydrochlorides  of  quinine,  optoquin,  or  eucupine 
(tsoamylhydroeupreine)  with  saturated  sodium  acetate 
solution  deposit  long,  fine,  hair-like  crystals  after 
15  min.,  several  lirs.,  and  some  months,  respectively. 
The  mean  diameters  are  1 — 3  \l  in  all  cases,  including 
lithium  urate,  sodium  oleate,  and  sorbitol  acetal,  and 
the  mixtures  rendered  homogeneous  by  warming  will 
redeposit  gels  with  unchanged  properties. 

J.  Grant. 

Chemistry  of  14  tiles,1 1  and  the  plastic  state. 
Zachabias  (Rev.  g6n.  Colloid.,  1929,  7,  201 — 205). — 
The  nomenclature  of  colloid  systems  is  discussed. 
The  term  “  tile  ”  (Gr.  TiX-q)  is  introduced  to  designate 
an  ultramicroscopic  or  microscopic  particle.  The 
term  44  solution  ”  is  used  to  comprise  all  liquid 
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mixtures,  such  as  molecular  solutions,  “  tilous  ” 
solutions,  suspensions,  and  emulsions.  “  Absorption  ” 
denotes  any  penetration  of  one  substance  into  another, 
such  as  a  gas  or  other  substance  in  a  liquid,  a  jelly,  or  a 
porous  body.  It  is  pointed  out  that  the  idea  of 

tilous  ”  solutions  and  jellies  as  two -phase  systems  is 
inconsistent,  the  notion  of  a  surface  of  separation 
ceasing  to  be  applicable  below  certain  sizes  of  particles. 

E.  S.  Hedges. 

Velocity  function  of  the  viscosity  of  disperse 
systems.  G.  W,  S.  Blair  (Kolloid-Z,,  1929,  48, 
283). — Polemical  (ci  this  vol.,  262). 

E.  S.  Hedges. 

Stability  of  colloidal  solutions.  A.  Bgutaeic 
(Rev.  gen.  Colloid.,  1929,  7,  49— 52).— Electrical 
charge  is  not  the  only  factor  determining  the  stability 
of  a  colloidal  micelle.  If  the  micelles  are  placed  in  a 
very  feeble  concentration  of  electrolyte,  the  ions  cannot 
be  adsorbed  in 'sufficient  numbers  to  neutralise  the 
charge  and  those  that  are  adsorbed  will  produce  slow 
transformations  within  the  micelle  which  may  alter 
its  whole  character.  Flocculation  will  take  place 
only  when  so  great  a  concentration  of  ions  is  present 
that  they  are  adsorbed  more  quickly  than  the  micelle 
can  undergo  the  necessary  transformations  to  resist 
their  action.  E.  S.  Hedges. 

Factors  of  stability  of  colloidal  systems.  S.  I. 
Diatschkovski  {J.  Russ.  Phys.  Chem.  Soc.,  1929,  61, 
423 — 440). — Two  criteria  for  the  stability  of  colloidal 
systems  are  assumed.  First,  their  stability  with 
time,  e.g<,  the  persistence  of  the  Brownian  movement, 
the  constancy  of  the  electrical  conductivity  and  of 
other  physico-chemical  properties,  and,  secondly, 
their  stability  towards  electrolytes.  The  present 
investigation  covers  the  negatively-  charged  sol  of 
tungstic  acid  and  positively-charged  sol  of  ferric 
hydroxide,  and  the  negatively-charged  suspension  of 
tungstic  anhydride  and  positively-charged  suspension 
of  ferric  hydroxide.  To  five  separate  quantities  of 
50  c.c.  of  a  Absolution  of  sodium  tungstate  were 
added  calculated  amounts  of  hydrochloric  acid,  so  that 
the  solutions  should  contain  Na20,2W03,  Na20,3W03, 
Ka20,4WG3,  N%0,5W03j  and  Na20,6W03>  respect¬ 
ively.  To  a  further  100  c.c.  of  the  sodium 
tungstate  solution  was  added  an  excess  of  concen¬ 
trated  hydrochloric  acid  so  that  the  solution  should 
contain  Ha20,8W03.  A  OTA-solution  of  potassium 
chloride  was  used  as  coagulator,  and  in  each  case  the 
pH,  the  velocity  of  coagulation,  and  the  u  ltramicroscopic 
appearance  were  observed.  The  stabilising  factors  in 
this  case  are  partly  chemical  and  partly  electrostatic  in 
nature.  So  long  as  hydration  of  the  colloidal  particle 
continues  the  system  is  chemically  unstable,  but  as 
soon  as  hydration  is  completed  the  system  becomes 
chemically  stable  and  stable  towards  electrolytes  and 
the  size  of  the  electrical  double  layer  becomes  of  the 
greatest  importance.  Since  the  presence  of  sodium 
and  hydrogen  ions  affects  the  stability  of  the  system 
the  author  investigated  the  effect  of  their  removal 
on  the  stability,  by  determining  the  pa  of  the  sus¬ 
pension  formed,  its  electrical  conductivity,  its  ultra- 
microscopic  appearance,  the  cataphorctie  velocity 
of  the  particles,  their  rate  of  sedimentation,  and 
from  this,  by  applying  Stokes’  law,  their  radius,  and, 


finally,  their  density  by  several  different  methods. 
In  this  case  the  electrical  double  layer  is  of  utmost 
importance.  As  soon  as  it  becomes  steady,  the 
stability  of  the  system  and  the  degree  of  dispersion 
begin  to  increase  and  the  system  becomes  chemically 
stable.  The  iron  hydroxide  sol  was  prepared  by 
Graham’s  method,  whilst  the  suspension  was  pre¬ 
pared  by  washing  the  iron  hydroxide  obtained  by 
treating  a  ferric  chloride  solution  with  ammonia. 
The  sol  was  dialysed  for  150  days,  when  a  shock  was 
sufficient  to  gelatinise  it.  The  pa  of  the  dialysed 
sol  was  determined  by  means  of  the  quinhydrone 
electrode  and  its  electrical  conductivity  was  found  to 
decrease  continuously  with  dialysis.  The  suspension 
was  decanted  20  times,  when  its  electrical  conductivity, 
its  j)ir3  its  cataphoretic  velocity,  and  its  coagulation 
velocity,  both  with  a  G*lA-soiufeion  of  potassium 
sulphate  and  with  a  0*lA-solufcton  of  potassium 
chloride,  and  tfie  rate  of  settling  of  the  particles  were 
determined.  In  contradistinction  to  the  observation 
of  other  workers  (c.y.,  Handovsky,  A.,  1926,  23) 
it  is  found  that  the  colloidal  micelles  of  the  iron 
hydroxide  on  prolonged  dialysis  do  not  show  any 
trace  of  losing  chlorine  ions.  It  is  concluded  that 
the  stability  of  the  system  is  to  a  very  large  extent 
determined  by  its  degree  of  hydration.  Finally, 
the  author  points  out  that  his  results  do  not  agree 
with  von  Weimarn’s  views.  A.  Freiman. 

Surface  tension  and  stability  of  colloidal 
solutions.  G.  Rossi  and  A.  Mabescotti  (Gazzetta, 
1929,  59,  313 — 319). — The  stability  of  arsenious 
sulphide  sols  is  greatly  enhanced  by  the  addition  of 
0*6%  of  gelatin,  although  the  surface  tension,  deter¬ 
mined  by  the  stalagmometric  method,  is  unaltered. 
On  the  other  hand,  the  surface  tension  and  stability 
of  f  erric  hydroxide  sols  are  unaffected  by  the  addition 
of  0*04%  of  gelatin.  F.  G.  Tryhorn. 

Oxidation  of  colloidal  arsenic,  antimony,  and 
copper  sulphides.  M.  Swiderska,  W.  Kosta- 
necka,  and  P,  Warszawska  (Rocz.  Chem.,  1929, 
9,  411 — 417} , — Colloidal  arsenious  sulphide  undergoes 
oxidation  in  the  presence  of  atmospheric  oxygen,  the 
products  being  arsenious  oxide,  free  sulphur,  and 
sulphuric  acid.  The  last-named  substance  has  a 
precipitative  influence  on  the  colloid  present,  and  to 
this  influence  may  be  ascribed  many  of  the  apparently 
anomalous  properties  of  arsenious  sulphide  sols. 
Oxygen  has  a  similar  effect  on  antimonious  sulphide 
sols,  but  free  sulphur  is  not  formed  in  this  case. 
With  copper  sulphide  sols,  the  sulphuric  acid,  which  is 
formed  initially,  disappears  to  some  extent  later, 
probably  as  a  result  of  the  formation  of  polythionic 
acids,  and  copper  is  not  found  in  the  filtrate  until  the 
excess  of  hydrogen  sulphide  has  been  expelled ;  at 
this  point  the  sulphuric  acid  content  of  the  suspension 
becomes  constant.  R.  Truszkowski. 

Emulsions  :  stability,  area  per  molecule  in  the 
interfacial  film,  distribution  of  sizes,  and  the 
oriented  wedge  theory,  W.  D.  Harkins  and  N. 
Beeman  {J.  Amer.  Chem.  Soc.,  1929,  51,  1674— 
1694). — The  size  distribution  of  the  oil  droplets  in 
liquid  hydrocarbon  emulsions  produced  by  oleato 
soaps  is  the  same  for  lithium,  sodium,  and  caesium 
oleates.  This  result  is  independent  of  the  viscosity 
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of  the  hydrocarbon,  but  the  higher  is  this  viscosity 
the  greater  is  the  diameter  of  the  larger  drops.  The 
size  distribution  in  fresh  emulsions  is  independent  of 
the  soap  concentration,  but  it  varies  on  ageing. 
Emulsions  made  with  soap  solutions  >0«01Jf  are 
stable  over  long  periods  of  time ;  emulsions  produced 
by  very  dilute  soaps  are  unstable.  The  method  of 
preparation  has  no  influence  on  the  maximum  diameter 
of  the  drops.  The  presence  of  the  corresponding  hydr¬ 
oxide  at  a  concentration  above  1  Ms  or  of  oleic  acid 
at  Old/,  causes  an  increase  in  the  number  of  small 
drops  at  the  expense  of  the  large  drops.  Variation  in 
the  hydrocarbon  chains  of  the  soaps  has  no  effect  on 
the  size  distribution,  except  in  the  case  of  potassium 
ehaulmoograte,  when  the  number  of  the  smallest 
drops  is  greatly  increased.  The  emulsions  of  water 
in  oil  produced  by  magnesium  and  aluminium  soaps 
show  a  size  distribution  similar  to  that  of  the  oil-in- 
water  types ;  benzene-in -water  emulsions  also  show 
the  same  size  distribution.  Calculation  of  the  molar 
areas  at  the  interfacial  film  in  oil-in-water  emulsions 
indicates  that  none  of  the  soap  films  is  thicker  than 
unimolecuiar ;  it  shows,  indeed,  that  concentrated 
emulsions  may  be  produced  by  means  of  an  inter¬ 
facial  soap  film  in  which  the  number  of  soap  molecules 
is  less  than  corresponds  with  a  closely-packed  uni- 
molecular  film.  S.  K.  Tweedy. 

Chemical  effects  of  high-fregpency  sound 
waves.  II.  Emulsifying  action.  W.  T. 
Richards  {J.  Amer.  Chem.  Soe.,  1929,  51,  1724 — 
1729). — The  emulsification  of  water  and  benzene  and 
of  water  and  mercury  is  due  largely  to  action  at  the 
walls  of  the  containing  vessel.  In  the  ease  of  mercury 
the  action  depends  on  the  amount  of  this  metal 
present ;  an  excess  may  arrest  the  emulsification, 
which  is  attributed  to  the  damping  action  of  the 
metal  on  the  waves  in  the  glass.  Water  is  probably 
emulsified  in  the  mercury ;  the  action  is  accelerated 
by  the  presence  of  ammonium  chloride.  The  walls 
of  glass  vessels  are  slightly  emulsified  in  water  when 
subjected  to  the  action  of  high-frequency  sound 
waves ;  small,  uniform  glass  particles  are  not  fractured 
by  intense  sound  waves.  A  method  of  roughly 
estimating  relative  sound  intensities  by  emulsifying 
action  is  described.  S.  K.  Tweedy. 

Certain  phenomena  in  electric  and  magnetic 
fields.  T.  Kuczynski  (Przemysl  Chem.,  1929,  13, 
137—144,  161 — 167).— Microscopical  examination  of 
emulsions  in  high-frequency  alternating  fields  shows 
that  the  drops  of  the  dispersed  phase  first  undergo 
deformation  and  then  arrange  themselves  in  chains 
along  the  lines  of  force.  In  emulsions  of  water  in  oil, 
coagulation  then  supervenes,  the  chains  conducting 
the  current,  whilst  in  the  case  of  oil  in  water  coagul¬ 
ation  does  not  occur,  and  the  chains  distribute  them¬ 
selves  over  the  regions  of  least  current  density.  In 
charging  a  condenser  with  an  emulsion  as  dielectric, 
energy  is  absorbed,  not  only  in  polarising  the  dielectric, 
but  also  in  the  mechanical  work  associated  with  the 
deformation  of  the  drops  of  dispersed  phase,  and 
changes  in  their  distribution  throughout  the  disperse 
phase.  The  dielectric  constant  of  emulsions  depends 
on  the  distribution  of  the  dispersed  phase.  It  is  shown 
mathematically  that,  where  the  drops  of  the  latter 


are  small  in  comparison  with  the  condenser,  the 
dielectric  constant  does  not  depend  on  their  size,  but 
is  a  function  of  their  aggregate  volume,  provided  that 
they  are  uniformly  distributed  throughout  the 
medium.  R.  Truszkowski. 

Influence  of  light  on  some  colloids.  (Miss)  S. 
Roy  (J.  Indian  Chem.  Soe.,  1929,  6,  431 — 440;  cf. 
Ganguly  and  Dhar,  A.,  1922,  ii,  604). — Observations 
on  the  coagulation,  electric  conductivity,  and  extinc¬ 
tion  coefficients  of  sols  of  stannic,  aluminium,  and 
thorium  hydroxides,  of  antimony,  arsenious,  and 
mercuric  sulphides,  and  of  uranium  and  cupric  ferro- 
eyanides,  when  exposed  to  light,  show  that  all, 
except  the  ferrocyanides,  acquire  increased  con¬ 
ducting  power  after  exposure.  A  short  exposure 
increases  the  stability  of  arsenious  and  antimony 
sulphides  and  uranium  and  cupric  ferrocyanides,  but 
on  longer  exposure  all  become  less  stable,  and  sols  of 
antimony  sulphide,  mercuric  sulphide,  and  uranium 
ferroeyanide  coagulate  completely.  F,  L.  Usher. 

Process  of  coagulation  in  smokes.  H,  S, 
Patterson,  R.  Wh ytl aw- Gray,  and  W.  Cawood 
(Proe.  Roy.  Soe.,  1929,  A%  124,  502 — 522 ;  cf.  A., 
1927,  9,  17). — Using  an  improved  method  of  counting, 
the  effect  of  particle  size  and  the  degree  of  hetero¬ 
geneity  on  the  rate  of  coagulation  of  ammonium 
chloride  and  resin  smokes  has  been  investigated.  The 
particles  are  made  brighter  and  more  easily  observable 
by  introducing  moisture  into  the  cell.  The  series  of 
particulate  volume  curves  representing  the  results 
show  that  the  process  of  coagulation  in  dilute  clouds 
is  not  a  simple  linear  function  of  the  time,  and  that 
the  average  value  of  K  in  the  equation  d=0o+ifl  (cf. 
A.,  1927, 1139)  increases  definitely  with  fall  of  weight 
concentration.  From  an  estimate  of  the  amount  of 
solid  matter  present  in  the  dispersed  state  it  appears 
that  the  actual  weight  concentration  of  the  smoke  is 
invariably  smaller  than  the  weight  volatilised,  and 
that  there  is  no  constant  proportionality  between  the 
two.  If  counting  experiments  are  made  with  smokes 
of  different  concentrations  in  which  the  actual  mass 
present  in  the  particulate  state  is  determined  experi¬ 
mentally,  then  the  previous  haphazard  variations 
disappear,  and  in  all  cases  the  change  in  form  of  the* 
curves  runs  parallel  to  the  mass  of  material  in  the 
smoke  and  the  results  are  expressible  by  a  com¬ 
paratively  simple  formula.  With  a  view  to  explore 
the  early  stages  of  coagulation  the  smoke  was  diluted 
immediately  after  formation  by  blowing  a  rapid  stream 
of  air  over  the  volatilising  material,  and  in  this  way 
evidence  was  obtained  that  the  true  initial  number  of 
particles  was  extremely  high — probably  of  the  order 
of  1012  per  e.e.  It  is  inferred  that  the  smoke  is  formed 
initially  by  molecular  collision,  in  contradistinction 
to  the  idea  of  condensation  around  nuclei  already 
present.  The  results  indicate  why  it  is  so  difficult  to 
obtain  smokes  of  the  same  behaviour  on  different 
occasions,  since  reproducibility  not  only  depends  on 
following  the  same  procedure  for  dispersal,  but  is  also 
conditioned  by  the  time  at  which  the  very  rapid 
initial  coagulation  is  slowed  down  by  dilution.  The 
collision  theory  of  coagulation  is  discussed  at  length, 
and  the  underlying  postulates  of  the  Smoluchowski 
theory  for  systems  originally  homogeneous  and  the 
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modifications  necessary  to  make  it  generally  valid  are 
considered.  The  course  of  coagulation  may  be 
expressed  by  the  semi- empirical  relation  a=a0+ 
2*20  X  10~8(l+9  x  HHr-1)*,  where  a  is  the  particulate 
volume  of  the  smoke  at  time  lt  the  initial  particulate 
volume,  and  r  the  average  radius  of  the  particles. 

L.  L.  Bircumshaw. 

Coagulation  of  colloidal  solutions.  G.  Ro$Sl 
and  A.  Marescotti  (Gazzetta,  1929,  59,  319 — 330). — > 
Determinations  have  been  made  of  the  coagulating 
power  of  hydrochloric  acid,  sodium  hydroxide,  and 
magnesium  sulphate  for  arsenlous  sulphide  and  ferric 
hydroxide  sols  of  varying  concentrations.  By  count¬ 
ing  the  particles  at  different  dilutions  it  was  found 
that  both  arsenious  sulphide  and  ferric  hydroxide  sols 
increase  in  dispersion  on  dilution,  but  that  the  increase 
with  the  former  sol  is  much  greater  than  with  the 
latter.  As  a  consequence  the  ratio  between  the 
amount  of  electrolyte  necessary  for  coagulation  and 
the  concentration  of  the  sol  increases  with  dilution 
much  more  for  arsenious  sulphide  than  for  ferric 
hydroxide  sol.  F.  G.  Tryhorn. 

Coagulation  of  colloidal  titanic  hydroxide. 
S.  K.  Majumdar  (J.  Indian  Chem.  Soc.,  1929,  S3 
357—360) .—A  comparison  of  the  flocculation  values 
of  various  electrolytes  for  sols  of  titanic  hydroxide 
has  shown  the  latter  to  be  a  typical  positive  hydrosol. 
“  Ageing  ”  for  three  months  made  the  sol  considerably 
more  stable  to  all  electrolytes  studied,  without  affect¬ 
ing  the  order  of  their  coagulating  power.  The  addi¬ 
tion  of  methyl  or  ethyl  alcohol  produced  sensitis¬ 
ation  toward  most  electrolytes.  F.  L.  Usher. 

Influence  of  dilution  on  the  coagulation  of 
certain  colloids.  A.  F.  Gerasimov  and  A.  S. 
Urshumski  (J.  Russ.  JPhys.  Chem.  Soc.,  1929,  61, 
393—411), — The  influence  of  dilution  on  the  coagul¬ 
ation  of  certain  colloids  was  determined  by  observing 
the  direction  of  the  change,  if  any,  of  the  concen¬ 
tration  of  the  coagulating  agent  in  g»  per  e.e.  on  dilu¬ 
tion  and  simultaneous  addition  of  increasing  amounts 
of  coagulator.  In  the  case  of  colloidal  gold,  using 
sodium  chloride  as  the  coagulator,  an  increasing 
stability  was  found  with  dilution.  Colloidal  silver, 
on  the  other  hand,  shows  a  decreasing  stability  with 
dilution  independent  of  whether  it  has  been  dialysed 
or  not  or  whether  sodium  or  potassium  nitrate  has 
been  used  as  the  coagulator.  This  disagrees  with 
the  results  obtained  previously  by  Freundlich  and 
Loening  (A.,  1922,  ii,  696).  Adding  ammonium  sul¬ 
phate  or  Paal’s  albuminous  protective  mixture  to 
the  silver  colloid,  then  diluting,  and  adding  the 
coagulator  has  no  particular  effect  on  the  coagulation, 
and  in  the  limit  the  coagulation  tends  to  become 
equal  to  that  in  their  absence.  Colloidal  arsenious 
sulphide  was  also  investigated ;  using  sodium  chloride 
as  coagulator  the  stability  increases,  with  magnesium 
chloride  the  stability  is  unchanged,  whilst  with  barium 
chloride  it  decreases  quite  rapidly.  Also  in  this  case 
addition  of  potassium  sulphate  and  agar-agar  leads 
finally  to  values  equal  to  those  for  the  chlorides 
alone.  Attention  is  directed  to  the  importance  of 
the  physico-chemical  individuality  of  the  coagulating 
cation  quite  independent  of  its  valency.  Thus  in  the 
coagulation  of  silver  colloids  the  coagulation  decreases 


more  rapidly  with  sodium  nitrate  as  the  coagulator 
than  with  potassium  nitrate,  and  in  the  case  of 
arsenious  sulphide  also  the  coagulation  is  quite 
different  for  magnesium  chloride  and  barium  chloride. 
Experiments  with  Prussian-blue  in  the  presence  of  a 
constant  or  varying  concentration  of  oxalic  acid  con¬ 
firm  the  results  obtained  by  Yolshin  (A.,  1910,  ii, 
1048)  except  that  in  the  presence  of  a  fixed  concen¬ 
tration  of  oxalic  acid  the  break  in  the  curve  is  much 
less  pronounced.  A.  Freiman. 

Influence  of  stirring  on  rate  of  coagulation  of 
colloids.  K.  Jablczynski  and  (Mlle.)  G*  Szames 
(Rocz.  Chem.,  1929,  9,  335— 339). --See  this  voh,  761. 

Coagulation  of  gelatin  sols  in  alcohol-water 
mixture.  S.  Ghosh,  S.  N.  Banerjee,  and  N.  R, 
Dhar  (J.  Indian  Chem.  Soc.,  1929,  6,  321-331).— 
Positively  charged  sols  of  gelatin  (1%)  in  aqueous 
alcohol  (about  87  vol.-%)  become  more  stable  on 
dilution  when  flocculated  with  hydrochloric  acid  and 
chlorides  of  potassium  and  magnesium,  whereas  with 
potassium  sulphate  and  ferroeyanide  the  flocculation 
values  decrease  on  dilution.  Ionic  antagonism  was 
observed  with  mixtures  of  potassium  chloride  and 
sulphate,  magnesium  chloride  and  potassium  sulphate, 
hydrochloric  acid  and  potassium  sulphate,  and  hydro¬ 
chloric  acid  and  potassium  chloride.  Positive  acclim¬ 
atisation  was  produced  in  flocculation  by  hydrochloric 
acid  and  potassium  and  magnesium  chlorides.  Nega¬ 
tively  charged  0*1%  gelatin  sob  show  flocculation 
values  which  decrease  with  dilution  in  the  case  of 
hydrochloric  acid  and  chlorides  of  potassium,  magnes¬ 
ium,  and  barium,  and  increase  in  the  case  of  potassium 
hydroxide,  sulphate,  and  ferroeyanide.  No  marked 
ionic  antagonism  was  observed,  and  there  was  negative 
acclimatisation  during  flocculation  by  hydrochloric 
acid,  barium  and  magnesium  chlorides,  and  aluminium 
nitrate,  ivhereas  positive  acclimatisation  was  noticed 
with  potassium  hydroxide.  The  results  are  theoretic¬ 
ally  discussed.  F.  L.  Usher. 

Protective  action  of  colloids.  S.  Ogata  (Hok¬ 
kaido  J.  Med.,  1928,  6,  25.1 — 258). — Colloidal  gold 
was  precipitated  by  solutions  more  concentrated  than 
O'OSSN-sodium  chloride,  0*001  JY-barium  chloride,  or 
0*00124iY-ferric  chloride;  protection  was  observed 
with  glue  solutions  more  concentrated  than  0*00004, 
0*00004,  and  0*00029%,  respectively.  The  larger 
threshold  value  with  ferric  chloride  solution  is  due  to 
hydrolysis,  since  with  buffered  solutions  the  results 
are  identical.  Similar  results  wrere  obtained  with 
colloidal  copper  ferroeyanide  and  mastic. 

Chemical  Abstracts. 

Dissolution  of  albumin  coagula  by  neutral 
salts.  R,  Wilheim  (Kolloid-Z,,  1929, 48,  217—231 ). 
— Serum-albumin  which  has  been  coagulated  by  heat 
can  be  brought  into  solution  by  treatment  with  con¬ 
centrated  solutions  of  certain  salts  (e.gr.,  thiocyanates, 
salicylates,  and  benzoates).  After  dialysing  away  the 
salt,  the  albumin  is  again  coagulable.  The  salts  con¬ 
cerned  hinder  the  coagulation  by  heat.  Two  essential 
conditions  for  this  dissolution  are  a  minimal  concen¬ 
tration  of  the  salt  and  a  sufficient  amount  of  liquid, 
the  latter  depending  on  the  amount  of  albumin 
coagulum.  The  dissolution  is  therefore  supposed  to 
occur  in  two  stages  :  in  the  first  stage  the  coagulated 
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albumin  swells,  this  being  controlled  by  the  concen¬ 
tration  of  salt,  and  in  the  second  stage  the  swollen 
albumin  is  dispersed,  according  to  the  amount  of 
liquid  available.  Many  other  salts  produce  this  effect 
when  in  sufficiently  high  concentration  and  the  anions 
increase  in  effectiveness  according  to  the  order  of  the 
Hofmeister  scries.  Since  the  process  of  dissolution 
appears  to  be  definitely  a  swelling  phenomenon,  it 
would  seem  that  the  coagulation  by  heat  is  due  to  an 
energetic  loss  of  water,  and  this  view  is  supported  by 
the  fact  that  lithium  halides,  which  have  a  strong 
swelling  effect,  also  dissolve  the  albumin  coagula. 
The  solutions  of  albumin  in  alkali  thiocyanates  and 
salicylates  are  salted  out  with  difficulty,  even  when 
the  electrolyte  has  been  dialysed  away  ;  such  solu¬ 
tions  are  precipitated  by  acids.  Measurements  of  the 
viscosity  of  the  solutions  with  different  concentrations 
of  thiocyanate  or  salicylate  in  the  cold  show  only  a 
slight  and  variable  increase  in  viscosity,  but  if  the 
solution  be  boiled  the  viscosity-concentration  curve 
rises  very  steeply,  passes  through  a  maximum,  and 
then  falls  to  the  value  for  the  unheated  solution. 
This  behaviour  is  probably  connected  with  alterations 
in  the  degree  of  dispersion.  The  osmotic  pressure  is 
reduced  after  boiling  the  solutions. 

E.  S.  Hedges. 

Changes  in  the  viscosity  and  hydrogen-ion 
concentration  of  some  inorganic  substances 
during  the  process  of  jelly  formation,  S. 
Prakash  and  N.  R,  Dear  (J.  Indian  Chem.  Soc., 
1929,  6,  391 — 409 ;  cf.  Dhar  and  Chakravarti,  A., 
1928,  124). — The  viscosities  of  a  number  of  inorganic 
sols  have  been  measured  in  a  capillary  viscosimeter 
during  gelatinisation  and  found  to  increase  expon¬ 
entially  with  time.  The  behaviour  of  ferric  and 
aluminium  hydroxides  is,  however,  exceptional.  The 
hydrogen-ion  concentration  decreases  during  the  first 
half  hour,  on  the  average  by  about  50%  of  the  initial 
value.  The  results  are  discussed  theoretically. 

F.  L.  Usher. 

Intensity  of  the  Tyndall  light  in  agar  gels  as  a 
function  of  the  degree  of  hydration.  E.  Hat- 
schek  (Kolloid-Z.,  1929,  48,  246 — 248). — The  curve 
connecting  the  intensity  of  light  scattered  by  agar 
gels  with  the  concentration  of  the  gel  is  maximal  at 
about  13%  of  agar.  By  comparing  the  values  with 
those  obtained  by  Krishnamurti  (this  vol.,  260)  for 
the  intensity  of  scattered  light  in  agar  sols  and  gels 
of  the  same  concentration  and  at  the  same  temper¬ 
ature,  it  is  concluded  that  the  increase  in  the  Tyndall 
light  on  setting  to  a  gel  is  not  caused  by  hydration 
alone,  but  may  be  caused  by  the  increase  in  the  size 
of  the  particles  brought  about  by  strong  hydration. 
In  the  hydration  of  agar  there  is  a  reduction  of  the 
total  volume  of  the  system  agar+water,  which  will 
have  the  effect  of  raising  the  refractive  index. 

E.  S.  Hedges. 

Reactions  between  silver  nitrate  or  copper 
sulphate  and  potassium  f err ocy amide  in  gelatin. 
M.  S.  Dunix  and  F.  M.  Scheaiiakix  (J.  Russ.  Phys. 
Chem.  Soc.,  1929,  61,  575 — 586). — Periodic  precipit¬ 
ation  of  silver  ferrocyanide,  with  the  formation  of  a 
rosette-shaped  figure,  is  observed  when  a  drop  of 
silver  nitrate  solution  is  placed  on  gelatin  containing 
9*01 — 0’05iST-potassium  ferrocyanide ;  this  pheno¬ 


menon  does  not  take  place  if  ferrocyanide  is  added 
to  silver  nitrate  present  in  gelatin.  At  higher  con¬ 
centrations  of  ferrocyanide  periodic  precipitation  takes 
place  only  beneath  the  drop  of  silver  nitrate.  A 
similar  rosette  is  obtained  when  copper  sulphate  is 
substituted  for  silver  nitrate  in  the  above  reaction; 
in  the  case  of  copper,  at  higher  concentrations  of 
ferrocyanide,  a  series  of  concentric  rings  forms  around 
the  drop.  The  actual  shape  of  the  figures  obtained 
in  the  above  experiments  also  depends  on  the  kind 
of  gelatin  used.  R.  Trtjszkowski. 

Influence  of  amount  of  surplus^  liquid  on  the 
swelling  maximum  of  rubber  jellies.  C.  M. 
Blow  and  P.  Stamberger  (Rec.  trav.  chim.,  1929, 
48,  681— 694).— The  degree  of  swelling  of  a  fixed 
quantity  of  rubber  in  varying  amounts  of  benzene, 
toluene,  and  light  petroleum  has  been  measured  and 
found  to  depend  on  the  initial  ratio  of  the  solid  and 
liquid  phases,  as  shown  by  other  workers  with  gelatin 
and  water  (cf.  Ostwald  and  Kohler,  A.,  1928,  237). 
The  liquid  remaining  unabsorbed  after  the  completion 
of  swelling  always  contained  dissolved  rubber,  and 
when  used  to  swell  fresh  rubber  caused  a  lowering  of 
the  swelling  maximum.  The  effect  is  reversible  and 
is  due,  not  to  adsorbed  impurities,  but  to  the  presence 
of  dissolved  rubber  in  the  external  liquid. 

F.  L.  Usher. 

Electrolysis  in  gels.  II.  P.  H appel,  R.  E. 
Liesegaxg,  and  O.  Mastbaum  (Kolloid-Z.,  1929,  48, 
252 — 254). — A  layer  of  gelatin  containing  dilute 
potassium  nitrate  is  electrolysed  between  two  platinum 
wires.  Before  passing  the  current,  a  drop  of  an 
electrolyte  (e.g.,  calcium  chloride)  is  placed  in  the 
field  and  after  electrolysis  the  plate  is  placed  in  some 
reagent  which  will  react  with  the  electrolyte  (e.g., 
silver  nitrate  for  calcium  chloride),  so  that  the  alter¬ 
ation  in  the  shape  of  the  drop  becomes  apparent. 
In  the  experiment  described  the  drop  spreads  towards 
the  anode.  E.  S.  Hedges. 

Mol.  wt.  of  proteins,  especially  of  the  haemo- 
cyanin  of  the  blood  of  the  snail  (Helix  pomatia), 
C.  Batjmeler  (Rev.  gen.  Colloid.,  1929,  7,  145—152). 
— An  account  is  given  of  Svedberg’s  work  on  the 
determination  of  the  mol.  wt.  of  proteins  by  sediment¬ 
ation  methods.  The  hoemocyanin  of  the  snail  has  a 
remarkably  high  mol.  wt.,  surpassing  that  of  other 
proteins,  but  it  may  nevertheless  be  crystallised 
easily.  E.  S.  Hedges. 

Stability  of  humours,  its  causes,  effects,  and 
remedies.  A.  LuAniRE  (Rev.  gen.  Colloid.,  1929, 
7,  158 — 165). — The  principles  of  colloid  chemistry 
are  applied  to  the  problem  of  the  preservation  of  the 
normal  colloidal  state  of  humours.  E.  S.  Hedges. 

General  dilution  law  and  mechanism  of  electro¬ 
lytic  dissociation.  W.  Tretjakov  (Z.  Elektro- 
chem.,  1929,  35  ,  440 — 451). — The  fraction,  F ,  of  an 
electrolyte  which  on  dissolution  passes  into  free 
ions  is  connected  with  the  degree  of  ionisation,  a, 
given  by  conductivity  measurements,  by  F=&j 
V[1  +nDIVt  .  a3w/2'4],  D  being  the  dielectric  constant 
of  the  solvent,  n  the  valency  of  the  ions,  m  the  number 
of  ions  into  which  an  electrolyte  dissociates,  and  V \ 
the  volume  of  solvent  (litres)  in  which  each  g.-mol. 
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of  electrolyte  is  dissolved.  This  value  is  substituted 
for  a  in  the  Ostwald  dilution  expression  and  numerous 
tables  are  given  showing  its  applicability  to  various 
salts  and  acids.  The  values  of  K  are  considered  to 
be  more  satisfactory  than  those  calculated  from  the 
equations  of  Ostwald  and  Rudolphi,  The  deviations 
corresponding  with  concentrated  solutions  are  attri¬ 
buted  to  the  ions  becoming  solvated,  A  more  general 
expression  is  developed  using  the  relationship  «= 
F^eA  (e=ratio  of  the  velocity  of  the  free  ions  to 
that  of  the  solvated  ions;  A  = fraction  of  solvated 
ions).  The  values  of  e  calculated  for  a  series  of 
electrolytes  from  conductivity  data  reveal  that  the 
expression  e—nKD/2  is  approximately  valid.  The 
validity  of  the  above  equations  is  also  tested  in 
the  cases  of  a  number  of  electrolytes  in  non-aqueous 
solvents.  H.  T.  S.  Britton. 

Equilibrium  law  for  electrolytes  and  ionic 
hydration,  K,  Jabeczynskh  and  0.  Seidengart 
(Bocz.  Chem,,  1929,  9,  418—430). — Cryoscopic 

measurements  of  alkali  chloride  and  hydrogen  chloride 
solutions  and  of  their  mixtures*  as  well  as  of  the 
mol.  wt,  of  carbamide  and  of  mannitol  in  solutions 
of  these  chlorides,  give  results  in  complete  agreement 
with  those  calculated  from  the  equation  of  Jablezynski 
and  Wisniewski  (A,,  1922,  ii,  190). 

R.  Trtjszkowski. 

Interionic  forces  and  the  ionisation  of  weak 
electrolytes,  H.  M.  Dawson  (Proc,  Leeds  Phil.  Sac,, 
1929,  1*  491 — 496), — A  brief  outline  of  the  author's 
work  on  catalysis  in  solution  in  Its  bearing  on  the 
interionic  force  effects  in  solutions  of  weak  electro¬ 
lytes.  This  work  affords  new  and  independent 
evidence  of  the  electrical  field  effects  indicated  by  the 
Debye-Hiiekel  theory,  but  it  shows  that  the  ionic 
strength  hypothesis  cannot  be  reconciled  with  the 
behaviour  of  acids  in  both  salt-free  and  salt-containing 
solutions.  L,  3.  Theobald. 

B.-p.  elevation  of  acetone  solutions  as  related 
to  the  interionic  attraction  theory.  A.  L.  Robin¬ 
son  (J,  Physical  Chem.,  1929,  33,  1193—1199;  ef. 
A.,  1028,  944).— The  b.  p.  of  0*001— 0-3Jf-aeetone 
solutions  of  anhydrous  and  hydrated  sodium  iodide, 
cobalt  chloride,  and  lanthanum  nitrate  have  been 
determined,  and  are  in  good  agreement  with  the 
requirements  of  the  Debye-Htiekel  theory.  The 
results  obtained  with  the  hydrated  salts  indicate  that 
definite  ionic  hydrates  do  not  exist. 

L.  S.  Theobald. 

Mutual  salting-out  of  ions.  J.  A,  V.  Butler  ( J. 
Physical  Chem.,  1929,  33,  1015— 1023).— Theoretical. 
The  effect  of  the  forces  exerted  by  the  electric  field 
of  an  ion  on  the  solvent  molecules  and  on  the  dis¬ 
tribution  of  the  ions  in  its  neighbourhood  is  discussed. 
An  equation  for  the  salting- out  of  a  substance  by  an 
electrolyte  is  derived  in  a  simple  manner  and  is 
shown  to  be  equivalent  to  the  expression  obtained 
by  Debye  and  McAulay  {A.,  1925,  ii,  171)  using  a 
different  principle.  The  result  is  applied  to  the 
mutual  salting-out  of  ions.  L,  S.  Theobald. 

Dissociation  constants  of  organic  acids.  I. 
Primary  dissociation  constants  of  some  alkyl- 
malonic  acids,  ii.  Primary  dissociation  con¬ 
stants  of  some  cyclic  1  : 1-dicarboxylic  acids. 


A,  I.  Vogel  (J.C.S.,  1929, 1476—1487, 1487—1494).— 
I.  From  measurements  of  the  conductivities  of  the 
free  acids  at  concentrations  between  0*0000/  and 
0*01  M  and  of  the  disodium  salts  at  concentrations 
between  0*00023/  and  0*0043/  the  following  primary 
dissociation  constants  have  been  calculated  :  malonic 
1 4*  10  x  Iff*4,  methylmalonic  7*99  X  10"4,  ethylmalonie 
10*30  X 10-4,  d  methylmalonic  6*57  x  10-4,  methylethyl- 
malonic  13*94  X  HH,  diethylmalonic  63*9  X  KH,  ethyl- 
w-propylmalonic  73*7  x  lCk4,  and  di-tt-propylmalonie 
+  acid  about  90  X  Iff"4.  The  last  acid  appears  to  behave 
as  a  strong  electrolyte,  since  there  is  no  evidence  of  a 
primary  dissociation  constant  over  the  whole  con¬ 
centration  range  studied. 

II.  The  following  primary  dissociation  constants 
have  been  computed  from  accurate  measurements  of 
the  conductivities  of  the  free  acids  and  of  their 
disodium  salts  in  aqueous  solution  over  a  fairly  wide 
range  of  concentration  :  c?/dobutane-l  :  l-diearboxyllc 
acid,  6*97  X  Iff4;  cv</opentane«l :  1-diearboxylie  acid, 
5*47  xl(H;  cvcZohexane-1  :  1-dicarboxylic  acid,  3*4 X 
KH.  c^cfoPropane-l :  1-dicarboxylic  acid  is  abnormal, 
inasmuch  as  it  behaves  as  a  strong  electrolyte,  giving 
a  dissociation  constant  of  about  0*14,  which,  however, 
is  not  constant  over  the  concentration  investigated. 

F.  G.  Tryhorn. 

Ionisation  constant  of  codeine.  H.  Bagges- 
g aard -Rasmussen  and  I.  Martins  (Dansk  Tidskr. 
Farm.,  1929,  3,  197 — 207). — The  acidity  constant  and 
the  basicity  constant  for  the  ionisation  of  codeine, 
R(base)4~H'^RH4(aeid)  are  found  from  electro¬ 
metric  measurements  to  be  6*7  x  1(H  and  7*9  X 1CH, 
respectively.  The  partition  coefficient  of  codeine 
between  chloroform  and  water  is  S3±10%. 

a  W.  Gibby. 

Equilibria  between  hydroxy-acids  and  their 
anhydr  o-der  ivatives .  M.  Gehrke  and  JEL  H. 
Willrath  (Z.  physikal.  Chem.,  1929, 142,  301 — 308). 
— A  0*lAr-solution  of  lactic  acid  containing  about 
37%  of  lactide  shows  practically  no  change  on  keeping 
for  3  days  at  the  ordinary  temperature,  but  after 
boiling  for  about  20  hrs.  complete  conversion  of  the 
lactide  into  free  acid  takes  place.  A  freshly-prepared 
gly collie  acid  solution  is  entirely  free  from  glyeollide. 
The  hydrolysis  curves  of  «-  and  (khydroxybutyrie 
acids  indicate  the  existence,  at  equilibrium,  of  4 — 5% 
of  lactide  derivative,  assuming  the  latter  to  contain 
one  free  carboxyl  group.  H.  F.  Gillbe. 

Esterification  equilibrium  and  active  mole¬ 
cules.  S.  Poznanski  (Rocz,  Chem.,  1929,  9,  354 — 
360). — A  verification  of  Swi§ntorfawskfs  equation, 
Ki^KZ^ZJZ tZ2,  where  K  is  the  equilibrium  con¬ 
stant  of  the  system  ethyl  alcohol-acetic  acid-ethyl 
acetate-water,  and  Zl9  Z2,  ZZ)  Z4  are  the  deviations 
of  the  volatility  of  each  of  the  components  from  that 
of  the  corresponding  pure  liquid.  The  value  of  Kx  is 
14(4;  10%),  and  is  independent  of  the  proportions  of 
the  various  components  of  the  mixture. 

R,  Trbszkowski. 

Influence  of  salts  on  the  activity  of  acetic  acid 
molecules  in  aqueous  solution,  E.  Larsson 
(Svensk  Kem.  Tidskr.,  1929,  41,  130— 141).— The 
distribution  of  acetic  acid  between  solutions  of  the 
chlorides  of  sodium,  potassium,  calcium,  strontium, 
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and  barium,  on  the  one  hand,  and  benzene,  ether,  or 
amyl  alcohol  on  the  other  hand,  has  been  determined. 
The  activity  coefficients  of  acetic  acid  in  salt  solutions 
of  concentrations  ranging  from  0*125  to  3  mols.  per 
litre  have  been  calculated  from  the  results.  The 
values  obtained  for  each  salt  with  the  different  organic 
solvents  agree  satisfactorily,  but  differ  from  those 
derived  from  the  distribution  of  acetic  acid  between 
salt  solutions  and  the  gaseous  phase  (cf.  McBain  and 
Kam,  J.C.S.,  1919,  115,  1332) ;  this  may  be  due  to 
the  higher  temperature  (100°)  employed  in  the  latter* 
case.  H.  F.  Harwood. 

Tervalent  carbon.  VII.  Accurate  determin¬ 
ation  of  dissociation  equilibrium.  Determin¬ 
ation  of  beat  of  dissociation  of  bexapbenyl- 
ethane.  K.  Ziegler  and  L.  Ewald.  VIII. 
Molecular  volume  of  bexapbenyle thane  and 
analogues.  K.  Ziegler  and  F.  Ditzel  (Annalen, 
1929,  473,  163—193,  194— 210).— VII.  An  apparatus 
in  which  dilution  of  a  solution  of  hexaphenylethane 
is  possible  is  described  and  the  extinction  coefficients 
of  the  solutions  so  obtained  are  measured  in  the 
visible  spectrum.  Extrapolation  of  the  extinction 
coefficient,  ev,  to  affords  a  measure  of  the  degree  of 
dissociation  (a)  which  equals  Application  of 

OstwakTs  dilution  law  gives  the  expression  K= 4a2/ 
(1— a)v,  where  v=  volume  in  which  1  mol.  of  hexa¬ 
phenylethane  is  dissolved.  For  hexaphenylethane  in 
benzene  solution  at  20°  the  value  of  K  is  4*1  X  lO^i 
5%.  The  corresponding  values  for  tetraphenyldi-fl- 
naphthylcthane  in  cz/cJohexane  at  20°  and  bis-2  :  3  :  4- 
tripheny  1  - 6 -niethy leh romeny  1  in  benzene  at  25°  are 
3*1—3*36  x  10"1  and  1  x  10~3±4%,  respectively.  Solu¬ 
tions  of  pentaphenylcydopentadienyl  (conveniently 
prepared*  by  the  action  of  potassium  phenyKsopropyl 
on  bromopentaplienylcz/cZopentadiene)  in  various  sol¬ 
vents  show  absorption  maxima  at  about  5800 — 
5900  A.  The  values  of  e  fall  into  two  groups,  (a)  light- 
stable  solutions  in  ez/dohexane,  benzene,  and  ether, 
6360 — 6720,  (6)  light-sensitive  solutions  in  acetone, 
chloroform,  and  ethyl  acetate,  5680 — 6000.  The 
various  results  afford  no  evidence  of  the  tautomerism 
of  triarylmethyls.  The  extinction  curve  for  penta- 
phenylcz/dopentadienyl  shows  a  decrease  in  the 
maximum  value  of  s  for  rise  in  temperature.  The 
heat  of  dissociation  of  hexaphenylethane  in  various 
solvents  is  about  1 1*5  kg. -cals.  This  is  a  characteristic 
constant  and  is  independent  of  the  solvent. 

VIII.  To  determine  the  mol.  vol.  of  the  C6H4  group 
density  determinations  of  38  solid  substances  have 
been  carried  out  at  0°,  and  the  values  found  vary 
from  53 — 54  to  66  (limits).  The  variations  correspond 
with  the  differences  in  the  values  of  the  methylene 
group  using  Biltz’s  zero  point  volumes  (A.,  1927, 
498).  The  values  of  <7*^,  and  H  are  cal¬ 

culated  to  be  5*86,  3*69,  and  6*28  at  0°  (cf.  Biltz, 
loc.  ciL).  Using  these  values  for  the  calculation  of 
it  is  found  that  76%  of  the  values  for  34  substances 
examined  agree  within  3%  and  94%  within  4%. 
Compounds  containing  a  relatively  large  number  of 
aliphatic  carbon  atoms  give  values  for  vm  which  are 
too  low,  but  arylated  hydrocarbons  (not  dissociable) 
give  values  usually  of  the  order  +1 — 2%.  The 
variation  in  the  mol.  vol.  of  hexaphenylethane, 


crystallised  from  various  solvents,  is  of  the  same 
order.  H.  Burton. 

Hydrolysis  of  certain  beryllium  salts  of  strong 
acids.  V.  Cute  (Coll.  Czech.  Chem.  Comm,,  1929, 
1,  377 — 386), — The  hydrogen-ion  concentration  in 
N -  to  0*001 17-solutions  of  beryllium  sulphate,  chloride, 
bromide,  chlorate,  and  perchlorate  has  been  measured 
electrometrically  and  eolorimetrieally.  The  ratio 
[H+]/<7  varies  with  concentration  in  the  same  manner 
for  all  salts  studied  except  beryllium  sulphate.  It 
falls  on  dilution  as  far  as  0*127,  and  then  rises  again 
to  a  constant  value.  The  exceptional  behaviour  of 
beryllium  sulphate  is  probably  due  to  the  formation 
of  the  ion  HSO/.  C.  W.  Gibby. 

Partition  of  strong  bases  and  strong  acids  in 
saturated  aqueous  solutions.  V.  I.  Nikolaiev 
(Z.  anorg.  Chem.,  1929,  181,  249 — 279). — The  equi¬ 
libria  in  the  following  four  quaternary  systems  have 
been  determined  and  are  illustrated  by  space  models 
based  on  the  regular  tetrahedron ;  (a)  Na20--N«>05- 
HC1-H.0,  (b)  K20™N205-HC1™H20,  (c)  Na»0- 

K20-N20b-H20,  and  (d)  Na20~K20-HCl-H20.  -In 
system  (a)  at  15°  the  neutral  saturated  solution  con¬ 
tains  equal  molecular  proportions  of  sodium  chloride 
and  nitrate ;  with  rising  temperature  the  ratio 
NaCl/NaN03  falls  rapidly  to  a  minimum  of  0*08  at 
162°,  then  rises  slightly  to  0*13  at  210°.  At  25°  this 
ratio  falls  steadily  with  increasing  concentration  of 
sodium  hydroxide  to  practically  zero  in  a  40% 
solution  of  the  alkali ;  at  100°  in  acid  solution  the 
ratio  falls  from  0*13  to  zero  with  increase  in  the  total 
acidity  from  0  to  12%.  In  the  corresponding  potass¬ 
ium  system  (b)  the  saturated  neutral  solution  contains 
an  equimolecular  mixture  of  chloride  and  nitrate  at 
50° ;  at  25°  the  equimolecular  mixture  is  obtained 
only  when  37*27%  of  free  alkali  is  present  or  when 
the  total  free  and  combined  nitric  acid  is  20*88%- 
In  the  nitrate  system  (c)  addition  of  nitric  acid 
decreases  the  combined  solubility  in  such  a  way  that 
the  decrease  in  mol.-%  of  total  nitrate  is  equal  to 
the  increase  in  moI.-%  of  nitric  acid  up  to  an  addition 
of  10  mol.-%  of  acid.  The  ratio  NaN03/KN03, 
originally  2*51  in  neutral  solution  at  25°  decreases 
with  addition  of  nitric  acid  to  a  minimum  of  0*51 
with  0*62  mol.  of  acid,  then  increases  again  to  3*9 
with  0*98  mol.  of  acid  per  mol.  of  salt.  This  behaviour 
is  due  to  the  formation  of  the  additive  compound 
KN03,2HN03,  Addition  of  sodium  hydroxide  in¬ 
creases  the  NaN03/KN03  ratio  to  a  maximum  of 
4*41  with  0*369  mol,  of  alkali  per  mol.  of  salt ;  further 
addition  of  alkali  decreases  this  ratio  to  0*72  with 
1  mol.  of  alkali  per  mol.  of  salt.  Potassium  hydroxide, 
on  the  other  hand,  decreases  the  solubility  of  potassium 
nitrate  almost  to  zero  with  0*19  mol.  of  alkali  per 
mol.  of  salt  without  appreciably  varying  the  solubility 
of  the  sodium  salt.  In  the  corresponding  chloride 
system  (ef)  the  molecular  solubilities  are  equal  at  90° ; 
below  this  temperature  the  ratio  KCl/NaCl  is  less 
than,  and  above  90°  is  greater  than,  unity.  It  is  sug¬ 
gested  that  the  influences  controlling  the  partition 
of  an  acid  between  two  bases  or  of  a  base  between 
two  acids  are  the  heat  of  neutralisation,  the  heat  of 
dissolution,  and  the  heat  of  hydration. 

A.  R.  Powell. 
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Soluble  lakes  of  aurintricarboxylic  acid. 
W.  E.  Throt  (J.  Physical  Chem.,  1929,  33,  977— 
983).— The  equilibrium  existing  between  alumina, 
aurintricarboxylic  acid,  and  the  resulting  lake  has 
been  investigated  colorimctrically*.  Values  for  the 
ratio  (free  alumina)  (free  aurin)/(total  alumina) (lake) 
are  fairly  constant  and  give  a  mean  of  1*41.  With 
other  oxides  replacing  alumina,  the  corresponding 
values  are  for  ferric  iron  0*15,  chromium  1*41,  ferrous 
iron  1*61,  and  beryllium  2*22.  The  existence  of  two 
kinds  of  lake  is  indicated,  and  the  results  show  that 
lake  formation  depends  on  the  insolubility  of  the 
hydrous  oxide  and  that  an  excess  of  dye  can  counteract 
the  solubility  of  the  oxide.  With  alumina,  the 
intensity  of  colour  of  the  lake  is  the  same  when 
formed  at  the  ordinary  temperature  during  24  hrs., 
at  the  b.  p.  during  1  min.  followed  by  rapid  cooling, 
or  at  60°  during  10  min.  followed  by  rapid  cooling. 
The  addition  of  gum  arabic  prevents  the  flocculation 
of  excess  of  alumina  but  does  not  alter  the  colour 
intensity  of  the  lake.  The  volume  and  plt  value  of 
add  solutions  have  no  effect  on  the  colour  intensity 
provided  that  sufficient  time  is  allowed  or  that  lake 
formation  is  accelerated  by  rise  of  temperature. 

L.  S.  Theobald. 

Effect  of  neutral  salts  o npu  of  phosphate  buffer 
mixtures.  H.  W.  Robinson  (J.  Biol.  Chem.,  1929, 
82,  775 — 802). — The  effect  of  the  presence  of  various 
neutral  salts  on  the  pn  of  phosphate  buffer  solutions 
of  different  concentrations  lias  been  observed  and 
the  results  are  treated  mathematically.  The  effects 
of  potassium,  sodium,  and  lithium  salts  are  pre¬ 
dominantly  those  of  the  cations  and  increase  in  the 
order  mentioned ;  the  effect  depends  on  the  total 
ionic  strength  of  the  buffer,  which  is  not  proportional 
to  the  total  phosphate  ion  concentration  owing  to 
variations  in  the  proportion  of  primary  and  secondary 
phosphate.  From  the  results  it  is  possible  to  calculate 
the^n  of  a  phosphate  buffer  containing  known  amounts 
of  neutral  salts,  and  also  to  deduce  the  amount  of  salt 
solution  with  which  a  phosphate  buffer  must  be  diluted 
in  order  that  its  pK  may  remain  unchanged. 

C.  R.  Harington. 

Oxidation-reduction  systems  of  biological 
importance.  IV .  Cysteine  complexes  with 
metals  of  the  iron  group.  L.  Michaelis  and 
E.  S.  G.  Barron  (J.  Biol.  Chem.,  1929,  83,  191— 
210). — Cysteine  gives  a  Bordeaux -red  complex  with 
nickel,  the  formation  of  which  is  independent  of  the 
presence  of  oxygen.  With  cobalt  in  the  absence  of 
oxygen  a  complex  is  formed  which  is  green  when 
viewed  in  bulk  unless  the  cysteine  be  in  large  excess, 
when  it  is  pink.  This  complex  is  a  powerful  reducing 
agent,  its  potential  at  pH  7*5  matching  that  of  the 
hydrogen  electrode,  and  is  converted  in  presence  of 
an  oxidant  (ferricyanide,  a  dye,  or  even  cystine)  or 
by  contact  with  atmospheric  oxygen  into  a  stable 
brown  compound.  The  oxygen  consumption  increases 
with  the  amount  of  cobalt  until  the  solution  contains 
1  atom  of  cobalt  per  3  mols.  of  cysteine,  such  a  solu¬ 
tion  absorbing  0*5  mol.  of  oxygen  or  reducing  an 
equivalent  amount  of  oxidant.  The  course  of  the 
reaction  is  not  ahvays  the  same,  however,  the  oxid¬ 
ation  by  ferricyanide  proceeding  in  two  stages,  and 
that  by  phenolindophenol  following  a  smooth  course. 

3  tr 


The  violet  complex  of  cysteine  with  iron  is  analogous 
to  the  stable  brown  complex  with  cobalt,  and  it  is 
the  instability  of  the  former  complex  which  renders 
iron  a  catalyst  for  the  oxidation  of  cysteine,  whilst 
cobalt  has  no  such  catal}ftie  action. 

C.  R.  Harington. 

Chemical  antagonism  of  ions.  IV.  Effect  of 
salt  mixtures  on  glycine  activity.  H.  S.  Simms 
(J.  Gen.  Physiol.,  1929,  12,  783— 792).— The  changes 
in  pa  on  adding  sodium  chloride,  potassium  chloride, 
magnesium  chloride,  and  calcium  chloride  either  singly 
or  in  pairs  to  a  0*0  Ilf -solution  of  glycine  containing 
0*5  equivalent  of  sodium  hydroxide  are  shown  to  be 
analogous  to  the  changes  produced  in  a  gelatin  solu¬ 
tion  (cf.  this  vol.,  140,  647).  P.  G.  Marshall. 

Influence  of  ethyl  ether  and  of  dimethylpyrone 
on  the  availability  of  hydrogen  chloride  in 
alcoholic  solution.  V.  E.  S.  Mitchell  and  J.  R. 
Partington  (J.C.S.,  1929,  1562— 1568).— The  rate  of 
esterification  of  phenylacetie  acid  in  dry  alcoholic 
solution  under  the  influence  of  hydrogen  chloride  is 
accelerated  in  the  presence  of  small  amounts  of  ethyl 
ether,  and  is  retarded  by  the  addition  of  small  amounts 
of  water  or  of  dimethylpyrone.  The  effect  of  di¬ 
methylpyrone  becomes  analogous  to  that  of  water  if 
the  former  is  regarded  as  dibasic,  and  therefore  capable 
of  uniting  with  2  mols.  of  hydrogen  ion,  reducing 
thereby  any  catalytic  action  due  to  hydrogen  ion.  The 
slight  accelerating  effect  of  dry  ether  is  due  possibly 
to  a  solvent  effect,  or  to  the  predominance  of  the 
solvent  effect  over  retardation  due  to  union  with 
hydrogen  ion.  It  is  probable,  however,  that  etl^l 
ether  does  not  behave  as  a  base  under  these  conditions, 

F.  G.  Tryhorn. 

Hydrazine  :  solubility  relations  of  hydrazine 
picrate,  and  the  equilibrium  N^H^+NH. 
NH4,+NeH4.  E.  C.  Gilbert  (J.  Physical  Cnem., 
1929,  33,  1235 — 1246). — The  solubility  of  hydrazine 
picrate  in  solutions  of  ammonium  chloride  and  of 
ammonium  chloride  and  ammonium  picrate  has  been 
determined  at  20°.  The  solubilities  of  the  hydrazine 
and  other  picrates  in  salt  solutions  show  a  considerable 
deviation  from  the  law  of  constancy  of  the  ionic 
product  %vhere  the  solvents  have  a  common  ion. 
This  effect  is  not  noticeable  except  in  homoionic 
solvents,  and  is  specific,  apparently,  for  the  picrate 
ion.  The  solubility  of  hydrazine  picrate  in  ammonium 
chloride  solutions  at  20°  can  be  represented  by  the 
equation  log  s/sQ — 0*o^d— 0*25[x  for  values  of  |x,  the 
ionic  strength,  up  to  0*12.  The  coefficient  at  20°  of 
the  equilibrium  N2H5,+NH3=^NH4“+^2®-4  ^as 
been  determined  from  the  solubility  data  of  hydrazine 
picrate  in  ammonium  chloride-ammonia  solutions  and 
leads  to  a  value  of  5*3  —  6*5  X  1(H  for  the  dissociation 
constant  of  the  N2H5‘  ion.  L.  S.  TiieoBxILD. 

Existence  of  monocalcium  aluminate  in 
solution.  A.  Travers  and  Sciinoutka  (Compt. 
rend.,  1929,  189,  182 — 183). — Addition  of  lime  water 
(or  baryta)  to  a  solution  of  an  aluminium  salt  pre¬ 
cipitates  gelatinous  hydrated  alumina  quantitatively 
when  the  ratio  of  CaO  to  A1203  reaches  3.  When 
the  ratio  is  increased  to  4,  the  precipitate  is  dissolved. 
Hydrated  monocalcium  aluminate,  however,  cannot 
be  crystallised  from  such  solutions,  as  decomposition 
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occurs  on  evaporation,  but  after  addition  of  an  excess 
of  lime  water,  crystals  are  obtained  the  form  of  which 
depends  on  the  plL  of  the  solution.  These  phenomena 
are  due  to  the  low  solubility  product  of  the  poly- 
ealcium  aluminates  compared  with  the  mono-com¬ 
pound.  J.  Grant. 

Equilibrium  between  alcohols  and  salts.  Ill* 
G.  G.  Gibson,  J.  0.  Driscoll,  and  W-  J.  Jones 
(J.C.S.,  1929,  1440— 1443}.— The  solubilities  of  the 
sulphates  of  magnesium,  zinc,  cadmium,  manganese, 
cobalt,  and  zinc  in  methyl  and  ethyl  alcohols  have 
been  measured  at  temperatures  between  15°  and 
55°.  The  following  alcoholates  have  been  prepared 
by  dissolving  the  metal  in  methyl  alcohol  con¬ 
taining  100%  sulphuric  acid :  MgS04,3*5Me0H ; 
ZnS04>2-5Me0H;  ZnSOd,MeOH ;  FeS04,l-5Me0H. 
Between  15°  and  55°  cadmium,  thorium,  manganous, 
cobalt,  and  nickel  sulphates  exist  in  equilibrium 
with  their  respective  saturated  solutions  as  the 
non-aleoholated  salts.  The  stabilities  of  the  above 
methyl  alcoholates,  and  the  extent  of  the  basic 
decomposition  of  copper  and  zinc  sulphates  by  methyl 
alcohol,  have  been  studied.  In  the  case  of  copper 
basic  decomposition  is  complete.  F.  G.  Tryhorn, 

System  gold-mercury.  I.  I.  Plaksxn  (J. 
Russ,  Phys.  Cliem.  Soc.,  1929,  61,  521 — 534). — 
Thermal  and  micrographic  methods  indicate  the 
formation  of  the  compounds  AuHg2  and  Au2Hg. 
The  former  is  stable  below  310° ;  at  higher  temper¬ 
atures  it  is  converted  into  Au^Hg  with  the  liberation 
of  mercury.  At  420°  the  second  compound  forms  a 
liquid  alloy  and  a  solid  solution  of  mercury  in  gold. 
The  maximum  concentration  of  mercury  in  gold  solid 
solutions  is  10  at.-%.  The  compound  AuHg2  under¬ 
goes  polymorphic  changes  at  122°  and  at  —36°.  A 
similar  change  occurs  in  the  compound  Au2Hg  at 
402°,  The  liquidus  curve  thus  consists  of  six  sections, 
the  transition  points  being  at  —36°,  at  122°  (1*3 
at.-%  An),  at  310°  (13-5%),  at  402°  (50-3%),  and  at 
420°  (55*6%).  The  eutectic  lies  very  close  to  the 
ordinate  for  pure  mercury,  and  the  eutectic  temper¬ 
ature  is  practically  the  same  as  for  mercury  alone. 

R.  Truszkowski. 

Equilibrium  diagram  of  the  iron-vanadium 
system,  S.  Ova  (J.  Study  Met.,  1928,  5,  349 — 
356).— By  suitable  adjustment  of  the  proportion  of 
aluminium  and  sodium  carbonate  employed,  vanadium 
of  98*5%  purity  has  been  obtained  from  ammonium 
vanadate.  The  iron-vanadium  alloys  form  solid  solu¬ 
tions  in  all  ranges  of  composition.  The  A4  point  for 
iron  is  rapidly  lowered  by  the  addition  of  vanadium, 
whilst  the  A3  point  is  rapidly  raised.  The  A2  point 
rises  to  15%  V,  is  slowly  lowered  at  20%  V,  and  is 
rapidly  lowered  to  the  ordinary  temperature  at  35%  V. 

Chemical  Abstracts, 

System  watei>-hexamethylenetetrammme.  V. 
Evrard  (Natuurwe tenseh .  Tijds.,  1929,  11,  99 — 
107), — -The  solubility  diagram  has  been  mapped  from 
—  10°  to  165°,  The  curve  consists  of  three  parts  : 
the  first,  the  ice  line,  starts  at  0°  for  pure  water  and 
ends  at  —10*3°  and  29*8%  of  the  solute ;  the  second, 
corresponding  with  solubility  of  the  hydrate  (6  mols. 
H20),  extends  from  the  end  of  the  first  to  the  point 
13°,  46*8%  solute,  and  the  third  rises  from  this  point 


very  steeply,  almost  parallel  with  the  temperature 
axis.  The  solutions  in  pure  water  are  very  stable. 

S.  L  Levy. 

Effect  of  high  temperatures  on  some  metallic 
sulphides,  Picon  (Compt,  rend.,  1920,  189,  96 — 
98;  of.  A.,  1927,  328). — The  sulphides  of  chromium, 
molybdenum,  tungsten,  uranium,  aluminium,  and 
magnesium  are  volatilised  or  dissociated  at  1200 — 
1300°  in  a  carbon  resistance  furnace.  Dissociation 
occurs  in  all  cases  in  a  vacuum,  although  it  is  small 
for  aluminium  and  magnesium  sulphides. 

J.  Grant. 

Reduction  equilibrium  of  lead  sulphide  and  the 
chemical  constants  of  sulphur  and  hydrogen 
sulphide.  K.  Jellinek  and  A.  Deubel  (Z, 
Elektroehem.,  1929,  35,  451- — 457). — The  equilibrium 
PbS+H2^=^  Pb+H2S  was  investigated  at  various 
temperatures  between  655°  and  1000°  by  passing 
hydrogen  over  the  heated  sulphide  at  definite  rates 
and  measuring  the  ratio  of  hydrogen  to  hydrogen 
sulphide  in  the  issuing  gases.  From  experiments  at 
a  fixed  temperature  and  varying  rates,  it  was  possible 
to  derive  the  equilibrium  ratio  (cf.  Jellinek  and 
Zakowski,  A.,  1925,  ii,  401).  From  the  published 
specific  heats  calculations  have  been  made  of  the 
pressures  of  sulphur  vapour  existing  in  equilibrium 
at  the  different  temperatures,  of  the  heat  of  formation 
of  crystalline  lead  sulphide  (40*8  kg. -cal.),  and  the 
heat  of  transition  from  the  form  in  which  it  is  pre¬ 
cipitated  to  the  crystalline  state  (5*5  kg.-caL).  The 
chemical  constants  of  sulphur  vapour  and  hydrogen 
sulphide  have  also  been  derived. 

H.  T.  S.  Britton, 

Equilibrium  between  molten  metals  and  salts. 
XVII.  Calcium  and  sodium  and  their  chlorides. 
R,  Lorenz  and  R,  Winzer  (Z,  anorg.  Chem,,  1929, 
181,  193 — 201), — The  equilibria  in  the  system  CaCl2+ 
2Na^ar2NaCl+Ca  have  been  investigated  at  600 — 
800°.  When  the  salt  phase  contains  16 — 98*5  mol.-% 
of  calcium  chloride  the  metal  phase'  has  a  constant 
composition,  namely,  0*95  at.-%  Ca  and  99*05  at.-% 
Na.  With  lower  concentrations  of  calcium  chloride 
in  the  salt  phase  the  calcium  in  the  metal  phase  is  a 
function  of  the  composition  of  the  salt  phase,  the 
equilibrium  curve  agreeing  with  that  deduced  from 
the  phase  rule  in  cases  where  there  is  only  a  limited 
solubility  of  the  metals  in  one  another.  The  equilibria 
in  the  system  are  independent  of  the  temperature 
within  the  above  limits  and  of  the  relative  proportions 
of  the  salt  and  metal  phases.  A.  R.  Powell* 

Double  decomposition  in  the  absence  of  a 
solvent.  DC.  System  AgCl+KI  — >  Agl+ 
KC1.  A.  P.  Rostkowski  (J.  Russ.  Phys.  Chem. 
Soc.,  1929,  61,  595 — 605). — The  existence  of  the 
compound  4AgI,KI  is  indicated  by  the  equilibrium 
data.  R.  Truszkowsxi. 

Systems  :  borates  and  halides  of  sodium  m 
the  fused  state.  B.  Stalhane  (Z.  Elektroehem., 
1929,  35,  486 — 492).— Almost  complete  isotherms  of 
the  ternary  systems  Na20-B203-NaCl  at  850°  and 
Xa20“B203-]SfaBr  at  830°  have  been  worked  out.  In 
each  isotherm,  two  liquid  phases  coexist,  the  lighter 
one  being  rich  in  borate  and  the  heavier  rich  in 
halide*  H.  T.  S.  Britton, 
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Saturated  solutions  of  salts  having  one 
common  ion.  E.  V .  Kir  KLIN  (J,  Buss.  Phys.  Chem. 
Soe.,  1929,  61,  667—680), — The  composition  of  the 
saturated  solution  is  affected  by  double  salt  form¬ 
ation  and  by  the  relative  solubilities  of  the  simple 
and  double  salts.  A.  Frmman. 

Equilibrium  between  two  solids  in  a  common 
solvent.  V.  K.  Perschke  (J.  Russ.  Phys.  Chem. 
Soc.}  1929,  61,  441—444). — From  the  point  of  view 
of  free-energy  changes  the  author  discusses  the  ques¬ 
tion  of  the  solubilities  of  two  solids  which  do  not 
react  with  each  other  or  with  the  common  solvent. 
At  a  given  temperature  the  simultaneous  solubilities 
should  be  the  same  as  when  each  dissolves  separately. 
This  is  confirmed  by  investigations  of  the  system 
azobenzene-earbamide-ethyl  alcohol. 

A.  Freiman. 

System  N aN Oa-N a2S O 4-MgCl2-H2  O  at  0°,  10°, 
25%  50%  75%  and  100°,  G.  Lbimbach  and  A. 
Pfeiffenberger  (Caliche,  1929, 11,61 — 85). — Details 
are  given  of  the  phase  relations  at  0°,  10s,  and  25°, 
and  the  results  obtained  are  compared  with  those  of 
other  observers.  H.  F.  Gillbe. 

Mesophases.  IV.  Farther  examples  of 
aqueous  mesophases.  V.  Influence  of  electric 
and  magnetic  fields,  H.  Zooher  and  V.  Berstein 
(Z.  physikal.  Chem.,  1929,  142,  177—185,  186—194; 
of.  this  vol.j  876). — IV.  Sodium  and  potassium  palm- 
itates,  stearates,  and  oleates  have  been  studied.  Only 
sodium  and  potassium  oleates  form,  mesophases. 
Ammonium  oleate  solutions  prepared  by  the  action, 
of  concentrated  ammonia  on  oleic  acid  gave  no 
evidence  of  an  aqueous  mesophase .  Sodium  naphthen  - 
ate  forms  a  smectic  mesophase  in  aqueous  solution. 
Cetyl  xanthate  similarly  forms  a  smectic  phase  in 
hot  concentrated  aqueous  solution.  The  dispersion 
of  the  double  refraction  of  this  solution  is  anomalous. 
Sols  of  cetyl  xanthate  have  been  prepared  in  benzene, 
toluene,  and  xylene  which  show  moderately  strong 
negative  stream  double  refraction,  FriedeTs  observ¬ 
ations  (A.,  1923,  ii,  223)  on  the  mesophase  formed  by 
bromophenanthrenesulphonic  acid  have  been  con¬ 
firmed.  It  is  further  shown  that  the  nematic  phase 
formed  at  moderate  concentrations,  in  contrast  to  the 
nematic  phases  already  known, shows  a  negative  stream 
double  refraction  and  forms  drops  with  optically  posi¬ 
tive  radii.  Commercial  lecithin  forms  a  mesophase  ; 
pure  synthetic  lecithin  does  not. 

The  structure  of  a  smectic  phase  does  not  always 
make  itself  evident,  since  the  diffuse  double  refraction 
obtained  is  also  given  by  many  gels  and  sols.  In  the 
latter  cases  the  double  refraction  is  to  be  ascribed  to 
the  anisotropic  colloidal  particles. 

V.  The  dielectric  and  magnetic  anisotropy  of 
nematic  phases  is  negative  in  the  case  of  compounds 
such  as  p-azoxyanisole,  for  which  the  molecular 
structure  is  symmetrical.  For  nematic  phases  of 
substances  of  asymmetrical  molecular  structure,  the 
magnetic  and  dielectric  anisotropy  is  positive.  By 
the  use  of  strong  fields  (about  10,000  volts/cm.),  it  is 
shown  that,  contrary  to  FriedePs  statement  (A.,  1923, 
ii,  223),  nematic  phases  of  the  cholesterol  type,  such 
as  that  of  optically  active  amyl  ethoxybenzylidene- 
amino-a-methylcinnamate,  are  oriented  and  become 


doubly  refracting.  The  optical  activity  is  decreased 
considerably  by  the  field;  removal  of  the  field  is 
accompanied  by  the  disappearance  of  the  double 
refraction  and  the  restoration  of  the  normal  optical 
activity. 

Smectic  phases  are  also  influenced  by  electric  fields 
of  suitable  strength.  In  all  the  cases  studied,  the 
dielectric  anisotropy  is  negative  even  when  that  of 
the  corresponding  nematic  phase  h  positive.  The 
magnetic  anisotropy  is  positive,  F.  J.  Wilkins. 

Free  energy  charts  for  predicting  equilibrium 
pressures  and  concentrations.  R,  F.  Nielsen 
(Ind.  Eng.  Chem.,  1929,  21,  568 — 571). — A  form  of 
chart  is  suggested  which  admits  the  direct  reading 
of  physical  and  chemical  equilibrium  concentrations 
if  a  single  chart  be  prepared  for  each  pure  substance 
concerned.  The  charts  employ  lines  of  constant 
pressure  or  concentration  with,  temperatures  as 
abscissas  and  some  function  of  free  energy  as  ordinate. 
The  methods  of  preparation  are  explained  and  an 
example  of  the  use  of  the  graphs  is  given.  Problems 
involving  electrolytes  can  be  solved  by  the  use  of 
this  type  of  graph.  H.  Ingleson. 

Charts  for  predicting  equilibria.  M.  Randall 
(Ind.  Eng.  Chem.,  1929,  21,  571— 572).— A  method 
of  preparing  the  charts  which  is  a  modification  of 
that  suggested  by  Nielsen  (preceding  abstract)  is 
explained  and  examples  of  the  use  of  the  charts  are 
given.  H.  Ingleson. 

Extension  of  the  Clausius-Maxwell  criterion. 
L.  Sckambs  (Helv.  phys.  Acta,  1928,  1,  417 — 420 ; 
Chem  Zentr.,  1929,  i,  978). 

Partial  racial  heat  capacities  and  relative 
partial  molal  heat  functions  in  solutions  of 
molten  metals,  A.  N.  Guthrie  and  E.  E.  Libman 
(J.  Amer.  Chem,  Soc.,  1929,  51,  1711— 1715).— Cal¬ 
culations  are  made  for  solutions  of  lead  and  antimony 
and  of  bismuth  and  cadmium  from  previously  pub¬ 
lished  thermal  data.  The  relative  partial  molal  heat 
functions  are  zero  for  all  temperatures  and  at  all 
concentrations  of  these  binary  solutions.  The  partial 
molal  heat  capacities  are  constant,  independent  of 
concentration,  and  are  equal  to  the  molal  heat 
capacities  of  the  pure  components  in  the  liquid  state. 

S.  K.  Tweedy, 

Heat  of  mixing  of  molten  metals,  IV.  M. 
Kawakami  (J.  Study  Met.,  1928,  5,  346-348).— 
It  is  deduced  that  AH^AHf-\~BT{y  log,  (se/y)+(l  — 

v)  log,  (l  -  *)/( i  -  y)+yQ*(T0A  -  rj/^+a-  v)  x 

Qn(Tm-T)jTm},  where  and 

AH  is  the  heat  of  mixing  A  and  B  in  the  mol.  propor¬ 
tion  yf(l—y)  in  the  solid  states  to  form  a  solid  solu¬ 
tion  ;  y  and  x  are  the  mol,  fractions  of  A  in  equilibrium 
at  T°  Abs.,  Qa  and  the  heats  of  fusion,  TQa  and 
Tm  the  m.  p.,  H\  the  heat  evolved  when  1  mol.  of 
the  liquid  A  is  mixed  with  an  infinitely  large  quantity 
of  the  liquid  mixture  composed  of  x  and  (1 — a;)  mol. 
fraction  of  A  and  B,  and  H'b  the  heat  evolved  when 
B  is  mixed  with  an  infinitely  large  quantity  of  that 
mixture.  Values  are  recorded  for  bismuth-zinc,  lead- 
cadmium,  lead-tin,  and  tin-cadmium  mixtures.  When 
y— 1,  jRTloge  x+QA(TOA—T}fTQjL+AH'A==0f  where*  is 
the  solubility  of  A  in  B,  applying  to  the  binary  system 
having  no  solid  solubility.  Chemical  Abstracts. 
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Determination  of  the  limiting  heat  of  dis¬ 
solution  of  some  hydrated  salts  (direct  method). 

J.  Perreu  (Compt.  rend.,  1929,  189,  167 — 169). — 
The  limiting  heats  of  dissolution  for  various  salts 
have  been  determined  by  extrapolation  of  the  heat 
of  dissolution-concentration  curves  to  the  saturation 
point*  The  data  recorded  are:  Na2C03,10H20 
(—13*54),  HNa2P04,12H20  (—21*845),  Na2SO4,10BUO 
(-16*83),  BaCL>,2H20  (-4*73),  CuS04,5H20  (-244). 

J.  Grant. 

Measurement  of  the  limiting  heat  of  dis¬ 
solution  of  hydrated  salts  (method  of  heats  of 
dilution).  J.  Perreu  (Compt.  rend.,  1929,  189, 
285 — 287). — The  heats  of  dilution  of  sodium  carbonate 
and  sulphate,  barium  chloride,  copper  sulphate,  and 
disodium  hydrogen  phosphate  (L)  were  measured  at 
11—12°  by  diluting  in  a  calorimeter  a  known  weight 
of  standard  solution  with  the  amount  of  water  neces¬ 
sary  to  lower  the  concentration  to  the  same  value  as 
in  the  measurement  of  the  initial  molecular  heat  of 
dissolution  {X$)  of  the  salt  in  a  large  volume  of 
water.  If  A  is  the  heat  of  molecular  dilution  and  A 
the  heat  of  addition,  the  modified  Matignon  formula 
L=Xy~  (A+4)  gives  values  of  L  in  close  agreement 
with  those  obtained  by  the  direct  method.  A  was 
determined  directly  by  adding  a  small  amount  of 
water  to  a  large  excess  of  saturated  solution  (cf. 
preceding  abstract).  J.  Grant. 

Heat  of  solidification  and  heat  of  dissolution  of 
sucrose.  A.  Tian  (Compt.  rend.,  1929,  189,  164 — 
167). — A  zero  or  compensation  method  is  described 
for  the  determination  of  the  heat  of  solidification 
of  sucrose  (X).  This  is  based  on  the  fact  that 
the  heat  of  dissolution  of  pure  supercooled  sucrose 
is  positive  (this  voh,  1045),  whilst  that  of  crystalline 
sucrose  is  negative.  If  Qs  and  Qi  are  the  molecular 
heats  of  dissolution  of  sucrose  in  the  solid  and  liquid 
states,  respectively,  and  a  is  the  weight  of  crystalline 
sucrose  which  when  mixed  with  unit  weight  of  super¬ 
cooled  substance  gives  no  thermal  effect,  X~—Qi — 
<&=— (a+l)Q,— 4595at  15*93°.  The  solubility  curves 
of  solid  and  liquid  sucrose  meet  at  the  m.  p. 

J.  Grant. 

Modification  of  the  moving-boundary  method 
for  the  determination  of  transference  numbers. 
H.  P.  Cady  and  L.  G.  Longsworth  (J.  Amer.  Chem. 
Soe.,  1929,  51,  1656 — 1664). — A  metal  anode  soluble 
under  the  action  of  the  current  is  used  as  the  source 
of  indicator  ions,  and  a  single  ascending  boundary 
only  is  observed,  viz.,  that  between  the  solution  of 
electrolyte  originally  placed  in  the  cell  and  the  heavier 
electrolyte  having  a  common  anion  and  an  unlike 
cation  formed  from  the  metal  anode.  This  boundary 
starts  at  the  anode.  The  transport  numbers  deter¬ 
mined  by  this  method  are  independent  of  the  potential 
gradient  over  a  wide  range  of  the  latter.  Automatic 
adjustment  of  the  concentration  of  the  indicator  ion 
occurs  in  accordance  with  Kohlrausch’s  relationship 
(Ann.  Physik,  1897,  62,  209).  The  range  of  applic¬ 
ation  of  the  method  is  briefly  discussed. 

S.  K.  Tweedy. 

Hittorf 's  explanation  of  electrolytic  conduction. 
S.  Ray  (Z,  Elektrochem.,  1929,  35,  409— 470).— It  is 
suggested  that  the  ionic  velocity  ordinarily  measured 


refers  only  to  the  final  velocity  of  an  ion,  viz.,  in  the 
vicinity  of  an  electrode.  Elsewhere,  the  velocity 
varies  with  the  time  the  ion  has  been  moving  and  its 
distance  from  the  electrodes.  The  average  velocities 
of  anions  and  cations  are  stated  to  be  equal,  which 
therefore  accounts  for  the  amounts  of  ions  discharged 
at  the  electrodes  being  proportional  to  the  atomic 
or  mol.  wt. — a  fact  wrhieh  cannot  be  explained  on 
the  Hittorf  view.  H.  T.  S.  Britton, 

Inapplicability  of  Ohm’s  law  to  alternating- 
current  circuits  containing  capacity  and  resist¬ 
ance.  M.  H.  Ahmadi  and  H,  L.  Tandon  (Z. 
Elektrochem.,  1929,  35,  471 — 473 ) , — Theoretical ; 
cf.  Ray,  this  voL,  228.  H.  T.  S.  Britton. 

Frequency  dependence  of  the  electrical  con¬ 
ductance  of  solutions  of  strong  electrolytes.  H. 
Falkenhagen  and  J,  W.  Williams  (J.  Physical 
Chem,,  1929,  33,  1121—1134;  cf.  A.,  1928,  596,  957, 
1330), — Theoretical.  The  dispersion  of  electrical 
conductance  consequent  on  the  existence  of  a  finite 
time  of  relaxation  is  further  discussed  together  with 
the  influence  of  concentration,  ionic  mobility,  dielectric 
constant,  temperature,  and  valency  on  this  effect. 

L,  S.  Theobald. 

Dielectric  loss  in  electrolyte  solutions  in  high- 
frequency  fields.  W.  T.  Richards  and  A.  L. 
Loomis  (Proc,  Nat.  Acad.  ScL,  1929, 15,  587-593).— 
An  expression  is  given  connecting  power  loss  in  a 
liquid  dielectric  with  its  conductivity,  dielectric  con¬ 
stant,  and  the  frequency  of  the  field  to  which  it  is 
subjected.  This  is  tested  and  verified  over  a  con¬ 
siderable  range  of  frequencies  and  conductivities  for 
sodium  chloride,  lead  acetate,  mercuric  chloride,  and 
for  some  disperse  and  heterogeneous  systems.  Its 
application  to  physiological  behaviour  in  high- 
frequency  fields  is  discussed.  N.  M,  Bligh. 

D etermination  of  conductivity  of  electrolytes 
with  alternating  current  of  low  frequency. 
A.  H.  W.  Aten  and  (Miss)  L.  M.  Boerlage  (Ree. 
trav.  chim.,  1929,  48?  698—710 ;  cf.  A.,  1921,  ii, 
159). — Comparative  measurements  of  the  resistance  of 
electrolytes,  using  a  galvanometer  with  alternating 
current  of  50  cycles,  and  a  telephone  with  frequencies 
of  1 100  and  2300,  have  shown  that  the  former  arrange¬ 
ment  can  be  used  for  resistances  above  200  ohms  with 
an  accuracy  of  0*01%  if  the  liquid  is  contained  in  a 
cell  of  the  Washburn  type  with  well-platinised  elec¬ 
trodes.  For  resistances  above  10,000  ohms  the 
galvanometer  is  always  preferable  to  the  telephone. 
Methods  of  dealing  with  capacity  effects  due  to  the 
cell  and  to  the  water  in  the  thermostat  are  discussed. 

F.  L.  Usher. 

11  Water  correction  ”  in  the  measurement  of 
electrical  conductivity  of  very  dilute  aqueous 
solutions  of  electrolytes.  I.  M.  Kolthoff  (Rec. 
trav.  chim.,  1929,  48,  664 — 680). — The  conductivity 
of  very  dilute  aqueous  solutions  of  salts,  acids,  and 
bases  has  been  studied  in  order  to  ascertain  the  best 
method  of  eliminating  the  uncertainty  due  to  the 
conductivity  of  the  wnter  used  in  their  preparation. 
A  .summary  of  previous  work  is  given.  In  using 
“  equilibrium  water  ”  (i.e.,  water  saturated  with  and 
left  exposed  to  the  laboratory  air)  emphasis  is  laid  on 
the  importance  of  securing  equilibrium  with  the  air 
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at  the  temperature  at  which  the  measurements  are 
made.  Such  water  is  suitable  for  neutral  salts  and 
strong  acids  down  to  a  concentration  5x10  5JY.  In 
the  former  ease  the  results  obtained  by  subtracting 
the  total  conductivity  of  the  water  from  that  of  the 
solutions  agreed  within  0*5%  with  those  obtained  by 
using  “ultra-pure”  water  (prepared  by  removing 
dissolved  carbon  dioxide  from  “  equilibrium  "water  ” 
with  purified  air).  The  resistance  of  solutions  of 
strong  acids  at  concentrations  >10*4A?  is  the  same 
whether  they  are  made  with  “  equilibrium  water  ”  or 
with  “  ultra-pure”  -water,  and  no  correction  for  the 
conductivity  of  dissolved  carbonic  acid  must  be 
applied.  At  lower  concentrations  irregularities  are 
encountered  due  to  traces  of  alkaline  impurities. 
Platinised  electrodes  give  rise  to  slight  adsorption 
effects  with  both  salts  and  acids.  In  determining  the 
conductivity  of  very  dilute  (<l(Hi\r)  solutions  of 
bases  “  ultra-pure  ”  water  must  be  substituted  for 
“  equilibrium  water,”  the  glass  vessels  must  be 
paraffined,  and  blank  platinum  electrodes  used  in  order 
to  secure  reproducible  results.  Equations  have  been 
derived  for  calculating  the  correction  to  be  applied  if 
“  equilibrium  water  ”  is  used  for  determining  con¬ 
ductivities  of  slightly  soluble  hydroxides.  The  work 
of  Remy  and  Kuhlmann  (cf.  A.,  1925,  ii,  30, 119,  299) 
is  considered  untrustworthy.  F.  L.  Usher. 

Viscosity  and  conductance  of  mixed  solutions 
of  lead  nitrate  and  ammonium  nitrate.  G. 
Malqtjori  (Gazzetta,  1929,  59,  355 — 362). — The  con¬ 
ductance  and  viscosity  of  solutions  of  lead  nitrate,  of 
ammonium  nitrate,  and  of  mixtures  of  these  two  salts 
have  been  measured  between  15°  and  60°.  From  the 
divergences  shown  by  the  conductances,  corrected  for 
viscosity,  of  the  mixed  solutions  from  those  calculated 
from  the  mixture  law,  evidence  is  adduced  for  the 
existence  of  a  complex  of  the  type  Pb(N03)2S2NH4N03, 
giving  rise  probably  to  complex  ions  Pb(N03)4". 

F.  G.  Tryborn. 

Great  mobility  of  hydrogen  and  hydroxyl  ions 
in  aqueous  solutions.  M.  Scanavy-Grigorieva 
(Z.  anorg.  Chem,,  1929, 181, 337 — 346). — Conductivity 
measurements  of  aqueous  solutions  of  potassium 
chloride,  potassium  hydroxide,  and  hydrochloric  acid, 
ranging  from  0*001  Jf  to  Jf,  and  of  similar  solutions 
containing  50%  of  glycerol,  show  that  the  proportional 
decrease  in  conductivity  due  to  the  increased  viscosity 
is  no  greater  for  the  neutral  salt  than  for  the  acid 
and  alkali.  The  results  consequently  do  not  support 
the  Danneel-Grotthus  theory  of  conductivity. 

H.  F.  Harwood. 

Lead  dioxide-lead  sulphate  electrode.  W.  C. 
Vosbubgh  and  D.  N.  Craig  (J.  Amer.  Chem.  Soe., 
1929,  51,  2009 — 201 9) . — The  EM.F.  of  the  cell 
%iHg2S0„PbS043H2S04(c),|H2S04,(e)Pb02,PbS04|Pt 
was  measured  at  20°,  25°,  30°,  35°,  and  40°,  e  varying 
between  1M  and  3*5 M.  The  temperature  coefficient 
varies  with  c.  The  effect  of  dissolved  oxygen  and  of 
the  method  of  preparation  of  the  lead  dioxide  wras  also 
studied.  The  EM  F.  of  the  cell  H2(Pt)  |H2S04(unit 
activity)  JH2S04{unlt  activity) ,Pb02,PbSu4j(Pfc)  was 
calculated  to  be  1*681  volts  at  25°.  From  this  the 
EM.F,  of  the  lead  accumulator,  assuming  the  double 
Bulphate  theory,  is  calculated  as  2*03  volts,  which  result 


is  regarded  as  supporting  this  theory.  Revised  values 
for  the  activity  coefficients  of  sulphuric  acid  are 
calculated  from  E.M.F*  results  here  recorded.  For  the 
reaction  Pb(X+2Hg  -f~  2H2S04(1 *036 Jf)  =Hg2S04+ 
PbS04  +2H20,  at  25°,  the  free  energy  change  is 
—43,960  g.-eaL,  the  entropy  change  —2*58  g,-cal./l°, 
and  the  heat  of  reaction  —44,730  g.-cal.  The  last 
figure  agrees  with  the  value  calculated  from  thermo¬ 
chemical  data.  S.  K.  Tweedy. 

Folarographic  studies  with  the  dropping 
mercury  cathode.  III.  Deposition  of  cadmium 
from  cyanide  solutions.  I,  Pines  (Coll.  Czech. 
Chem.  Comm.,  1929,  1,  387 — 391 ;  cf.  Nejedly,  this 
voL,  885). — The  deposition  potentials  of  cadmium  in 
solutions  containing  cadmium  salts  only  and  in  solu¬ 
tions  containing  potassium  cyanide  have  been  deter¬ 
mined.  The  deposition  potential  in  cyanide  solutions 
agrees  with  the  calculated  reversible  electrode  poten¬ 
tial.  Cadmium  can  be  deposited  completely  and 
reversibly  at  the  dropping  mercury  cathode  in  any 
concentration  of  cyanide.  In  fairly  dilute  solutions, 
Cd(CN)3/  ions  are  formed ;  [Cd(GN)3']/tCd‘t][CIS!',]3== 
8  x  1018.  C.  W,  Gibby. 

Potential  of  an  inert  electrode  in  a  solution  of 
acetaldehyde.  L.  Rapkine  (Compt.  rend.,  1929, 
189,  171 — 173). — The  electrode  potential  of  buffered 
2%  solutions  of  acetaldehyde  at  40°  varies  linearly 
with  the  p1L  up  to  pu  10,  at  which  point  there  is  an 
inflexion  towards  the  electronegative  region,  whilst 
at  pa  12  it  cuts  the  co-ordinate  of  the  limiting  poten¬ 
tial  of  dextrose.  The  potential  is  established  more 
rapidly  and  becomes  more  negative  in  value  as  the 
alkalinity  increases,  and  aldehyde-sugar  condensation 
in  alkaline  media  is  therefore  indicated.  The  irrevers¬ 
ible  nature  of  the  potential  was  demonstrated  by 
the  addition  of  milk  dehydrase  and  an  acceptor 
(methylene- blue),  and  by  titration  with  potassium 
ferricyanide.  J.  Grant. 

Potential  differences  across  the  boundaries 
between  solutions  of  mixed  univalent  chlorides. 
E.  R.  Smith  (Bur.  Stand.  J.  Res.,  1929, 2,1137—1143). 
— Potential  differences  across  the  boundaries  between 
solutions  of  mixed  univalent  chlorides  (hydrogen 
chloride  and  sodium  chloride)  have  been  measured 
using  a  flowing  junction  and  silver-silver  chloride 
electrodes .  There  is  no  evidence  of  complex  formation 
and  potentials  can  be  accurately  computed  from  the 
formula  E^(RT/F)  log,  [(l-N^)-x2(Na-N^)y 
[  ( I  — i\rKfl ) —Xj^Na —An*) ] ,  where  xx  and  x2  represent 
molal  proportions  of  sodium  chloride  to  the  total 
electrolyte  concentration,  and  and  Nn  are  the 
cation  transference  numbers  in  solutions  of  the  pure 
electrolytes  at  the  same  concentration  as  the  total 
concentration  of  the  mixture.  C.  J.  Smithells. 

Ammonia-oxygen  gas  cell.  C.  Marie  and  C. 
Habnky  (Compt.  rend.,  1929,  189,  149— 150).— The 
system  airjPtJpyrex  glass|Pt]NH3  becomes  a  con¬ 
ductor  above  480°,  and  the  E.M.F.  falls  from  1*090 
volts  at  570°  to  0*951  volt  at  790°.  The  observed 
values  correspond  with  those  calculated  from  thermo - 
chemical  data  for  the  equation  4NH*  4-  3 09 = 2N2 -r 
6K20.  J.  Grant. 
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Variation  in  the  concentration  of  dilute 
amalgams  of  alkali  and  alkaline-earth  metals 
caused  by  passing  an  electric  current  through 
them.  M,  Le  Blanc  and  R,  Jaokk  (2.  Elektro- 
cliem.,  1920,  35,  395 — 409). — Dilute  amalgams  were 
electrolysed  in  glass  tubes,  straight  and  bent,  for 
various  periods  of  time  with  different  current  densities 
and  the  changes  in  concentration  of  alkali  or  alkaline- 
earth  metal  which  occurred  in  the  cathode,  middle, 
and  anode  compartments  were  measured.  With 
sodium  amalgam  the  sodium  travels  to  the  anode,  and 
the  quotient  of  the  difference  in  concentration  of  the 
sodium  in  the  anode  and  cathode  compartments  and 
the  current  density  gradually  decreases  as  the  temper¬ 
ature  is  raised  from  25°  to  75°,  the  maximum  value 
of  the  quotient  at  any  given  temperature  being 
attained  after  about  2000  lira.  The  quotient  is  pro¬ 
portional  to  the  original  concentration  of  the  amalgam, 
and  when  the  electrolysis  is  carried  out  in  a  bent  tube, 
instead  of  In  a  straight  one,  it  is  quadrupled.  Similar 
increases  in  the  difference  between  the  concentration 
of  the  sodium  in  the  amalgam  at  the  two  electrodes 
with  increasing  current  density  wrere  found  at  other 
temperatures.  In  the  case  of  barium  amalgams  the 
barium  travels  towards  tlie  anode,  whereas  the  reverse 
is  true  of  lithium  and  calcium  amalgams.  The  cause 
of  these  changes  in  concentration  cannot  be  traced 
back  to  thermoelectric  effects.  H.  T.  S.  Britton. 

Theory  of  passivity.  R.  Muller  (Z.  Elektro- 
chein.,  1929,  35,  450 — 460). — The  activation  of  iron 
is  stated  to  be  due  to  the  equilibrium.  Fo^=Fe“+2e, 
and  passivation  to  Fe=^=Fo’*‘+3e,  so  that  the  change 
from  the  active  to  the  passive  state  may  be  represented 
by  Fe"^=^Fe*“+e.  The  activating  effect  of  hydrogen 
and  the  passivating  effect  of  oxygen  are  considered  to 
be  due  to  displacements  of  this  equilibrium  to  the 
left  and  right  respectively  as  the  result  of  electron 
interchanges,  H.  T.  3.  Britton. 

Passivity  of  metals.  I.  N.  Stranskj  and  Z.  C. 
Mutaftschiew  (Z.  Elektroehem.,  1929,  35,  393 — 
395). — Tlie  passivation  of  metals  is  discussed  in  rela¬ 
tion  to  their  crystal  structure.  The  mode  of  dissolution 
of  individual  crystals  is  supposed  to  be  due  to  the 
attack  of  the  solvent  being  restricted  to  the  corners 
and  ultimately  to  the  edges  which  happen  to  be 
exposed  in  the  surfaces  of  the  metals.  If  a  relatively 
smaller  network  produced  by  the  corners  and  edges 
should  become  exposed  after  the  dissolution  of  a  metal 
has  been  proceeding  for  some  time,  then  anodic 
activity  will  become  diminished,  eventually  giving  rise 
to  passivity.  The  superposition  of  oxide  layers  on 
metal  surfaces  and  their  effects  are  also  discussed. 

EL  T.  S.  Britton. 

Unimolecular  reactions.  L.  S.  Kassel  (Proe. 
Nat.  Acad,  ScL,  1929,  15,  601 — 603), — Bourgin's 
application  of  quantum  mechanics  to  unimolecnlar 
reaction  rates  (cf.  this  vol.,  771)  is  discussed  critically. 

N.  M.  Bligh. 

Types  of  imiinolecular  reactions.  0,  K.  Rice 
(Proc,  Nat,  Acad. .Sen,  1929,  15,  459—462)  . — Since 
there  is  evidence  that  chemical  reactions  are  to  be 
explained  on  the  basis  of  the  quantum  mechanical 
resonance  phenomenon,  relations  between  types  of 
reactions  which  have  been  treated  by  quantum 


methods  are  pointed  out.  The  types  considered  are  ; 
predissociation,  in  which  a  molecule  is  excited  by 
absorption  of  radiation  of  a  given  frequency  in  two 
different  ways,  unimolecular  decompositions  of  com¬ 
plex  organic  compounds,  in  which  activation  must  be 
assumed,  and  the  more  complicated  case  of  photo¬ 
chemical  decomposition,  N,  M.  Bligh, 

Rate  of  recombination  of  atomic  hydrogen. 
H.  M.  Smallwood  (J.  Amer,  Cliem.  Soc.,  1929,  51, 
1985 — 1999), — The  rate  of  the  reaction  2H==H2  was 
determined  ealorimetriealiy  between  0-5  and  0*9  mm. 
The  results  show  that  the  reaction  proceeds  according 
to  the  “  three-body  35  mechanism.  The  reaction  is 
catalysed  by  nitric  oxide,  perhaps  owing  to  the  form¬ 
ation  of  an  intermediate  molecule  H — NO.  One  fifth 
to  one  sixth  of  the  atomic  hydrogen  present  will  react 
with  solid  sulphur  to  form  hydrogen  sulphide. 

S.  K.  Tweedy, 

Ignition  temperature  of  some  gases.  EL  3L 
Sen  and  H.  N.  Ciiatterjee  (J.  Indian  Chem,  Soc., 
1929,  6,  441 — 450 ;  cf.  MeDavid,  A.,  1918,  ii,  10).— 
Tlie  ignition  temperature  of  mixtures  of  hydrogen 
and  oxygen  of  varying  composition  has  been  deter¬ 
mined  in  soap  bubbles,  ignition  being  produced  by 
contact  with  an  electrical]}7  heated  platinum  wire. 
The  ignition  temperature  decreases  with  decreasing 
length  of  the  wire,  becoming  lowest  for  a  point  source. 
It  is  lower  for  large  than  for  small  bubbles.  When  the 
wire  is  wound  on  different  insulating  materials  the 
ignition  temperature  rises  in  the  order  mica,  silica, 
porcelain,  glass.  F.  L.  Usher, 

Formation  and  decomposition  of  ozone.  E.  H. 
Riesenfeld  {Z.  angew,  Chem,,  1929, 42,  729 — 734). — 
The  decomposition  of  ozone  at  low  concentrations  is 
unimolecular,  and  at  high  concentrations  bimolecular. 
The  rate  of  the  unimolecular  reaction  is  depressed  and 
the  rate  of  the  bimolecular  decomposition  accelerated 
in  presence  of  inert  gases.  The  decomposition  appar¬ 
ently  involves  a  series  of  chain  reactions  and  the 
influence  of  the  added  gases  is  such,  that  they  break 
the  chain  by  actual  participation  in  one  of  the  reactions 
involved.  *  J.  S.  Carter. 

Mate  of  decomposition  of  nitrogen  pentoxide 
at  moderately  low  pressures.  H.  C.  Ramsfergbr, 
M.  E.  Nobdberg,  and  R.  C.  Tolman  (Proc.  Nat. 
Acad.  ScL,  1929, 15,  453— 459).— In  view  of  divergent 
results  (cf.  Hibben,  A.,  1928,  601 ;  Loomis,  ibid.T 
961 ;  Sprenger,  ibid.,  1099;  Rice,  ibid.,  1193)  experi¬ 
ments  were  made  with  special  attention  to  the 
elimination  of  errors  due  to  occlusion  and  adsorption. 
A  reaction  vessel  of  very  large  volume  was  used  to 
minimise  surface  errors,  and  the  reaction  w?as  followed 
by  periodically  freezing  out  tlie  oxides  of  nitrogen  and 
measuring  the  pressure  of  the  residual  oxygen.  Data 
for  a  large  number  of  experiments  are  tabulated ;  the 
pressure  rates  of  decomposition  are  calculated  and  are 
found  to  agree  within  tlie  limits  of  experimental  error 
with  those  available  for  high  pressures.  It  is  con¬ 
cluded  that,  down  to  the  pressures  investigated^ 
nitrogen  pentoxide  shows  no  change  in  its  specific 
first-order  rate  of  decomposition,  N.  M.  Bligh. 

Velocity  of  reaction  between  iodide  and  per** 
sulphate  ions.  W,  Oostveen  (Rec,  trav.  eliim,, 
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1929,  48,  697). — A  note  on  papers  by  King  and  Jette 
(this  voL,  771),  re-affirming  the  part  played  by  the 
tri-iodide  ion  in  the  reaction  between  the  iodide  and 
persulphate  ion.  F.  L.  Usher, 

Kinetics  of  the  oxidation  of  iodide  ion  by  acid 
dichromate  solutions  in  presence  of  a  neutral 
salt.  R.  P.  Beard  and  N.  W.  Taylor  (J.  Arner. 
Chem.  Soc.,  1929,  51,  1973— 1985).— 1 The  above 
reaction  was  investigated  at  25°  in  presence  of  sodium 
chloride  and  perchloric  acid  over  a  wide  range  of 
hydrogen-ion  concentration.  The  reaction  is  of  the 
first  order  with  respect  to  potassium  dichromate  (De- 
Luiy,  A.,  1903,  ii,  471),  having  a  constant  h.  The 
graph  of  h  against  y.  being  the  ionic  strength  of  the 
solution,  is  very  similar  to  the  activity  curves  of  strong 
acids  when  plotted  as  a  function  of  A  minimum 
occurs  at  ^.=0*7,  Some  theoretical  justification  for 
the  shape  of  this  curve  in  the  region  of  dilute  sodium 
chloride  solutions  is  obtained  on  the  ground  of  Bron- 
sted3s  reaction-rate  theory  and  Debye  and  HuekeFs 
interionic  attraction  theory,  provided  the  total  reaction 
is  regarded  as  being  quinquemolecular.  The  reaction 
is  not  wholly  bimolecular  with  respect  to  iodine ;  two 
simultaneous  reactions  occur,  which  the  experiments 
in  presence  of  1*531- sodium  chloride  indicate  to  be  : 
H-+r+Cr207##a“HI1Cra07M  and.  2H#4~2r4-Cr207"= 
{HI)2,Gr207",  the  latter  reaction  accounting  for  the 
oxidation  of  about  65%  of  the  iodine. 

S.  K.  Tweedy, 

Rate  of  oxidation  of  hydrazine  by  ferricyanide. 
E.  CL  Gilbert  (Z.  physikal,  Chem.,  1929,  142,  139 — 
150),— The  rate  of  oxidation  of  hydrazine  by  ferri¬ 
cyanide  in  a  buffer  solution  of  pR  about  6  has  been 
measured  at  20°.  The  reaction  is  of  the  third  order, 
being  unimolecular  in  respect  of  the  hydroxyl  ion, 
ferricyanide  ion,  and  N2H5*  ion,  fie,,  is  equivalent  to 
a  reaction  of  the  second  order,  unimolecular  in  respect 
of  the  hydrazine  molecule  and  ferricyanide  ion,  so 
that  under  the  experimental  conditions  the  hydrazine 
molecule  is  more  reactive  than  the  N2H5*  ion.  This 
is  interpreted  as  indicating  the  formation  of  an 
unstable  complex  of  ferricyanide  ion  and  hydrazine, 
N2H4+Fe(C N)s'"  — *  [N2H4,Fe(CN}er '  — *  N2H3+ 
H’+Fe(GN)6"".  The  N2ff3  then  either  decomposes 
quantitatively,  or  is  oxidised  to  nitrogen  and  water, 
almost  instantaneously,  no  ammonia  being  formed. 

R.  Cuthtll. 

Thermodynamic  relations  in  the  hydrolysis  of 
esters  by  alkali  hydroxide  and  sodium  carbonate. 
A.  Mush.  (Monatsh.,  1929,  52,  192— 219).— SkrabaFs 
thermodynamic  considerations  (ef.  A.,  1924,  ii,  666, 
667,  842)  in  statical  systems  have  been  extended  to 
the  effect  of  temperature  on  velocity  coefficients  in 
kinetic  systems.  Expressions  are  obtained  for  the 
velocity  of  hydrolysis  of  esters  by  alkali  hydroxide 
and  by  sodium  carbonate,  for  the  heats  of  hydrolysis 
and  dissociation,  and  for  the  temperature  coefficients. 
The  rate  of  hydrolysis  of  ethyl  acetate,  ft -propyl 
acetate,  and  n-butyl  acetate  (at  0*2°,  10°,  20°,  and  30°) 
of  i -amyl  acetate  (at  10°,  20°,  and  30°)  and  of  n -propyl 
acetate  at  30°  in  the  presence  of  sodium  carbonate  and 
0  OlALpotassium  ferricyanide  has  been  determined. 
An  improved  technique  is  described.  These  and 
related  results  together  with  those  obtained  by  H. 


Olsson  (“  Die  Abhangigkeit  der  Hydrolysegeseh- 
windigkeit  der  Ester  von  der  Konstitution,”  Lund, 
1927)  on  the  hydrolysis  by  alkali  hydroxide  of  these 
esters  are  in  fair  agreement  with  the  calculated  values. 

A.  I.  Vogel, 

Kinetic  salt  effect.  III.  Influence  of  non¬ 
electrolytes  on  salt  effect  in  ionic  reactions. 
A.  N.  Karp  anna  (J.  Indian  Chem.  Soc.,  1929, 6, 419 — 
430;  cf.  this  vol.,  516). — The  reaction  between 
monobromoaeetate  and  thiosulphate  ions  has  been 
further  studied  in  order  to  determine  the  effect  of 
altering  the  dielectric  constant  of  the  solvent,  since 
this  has  a  marked  influence  on  the  activity  coefficients 
of  the  ions.  The  velocity  coefficients  were  deter¬ 
mined  at  ionic  strengths  varying  from  0*0025  g,  to 
0*305  |i,  in  20, 40,  60,  and  80%  solutions  of  alcohol  and 
in  30%  and  50%  solutions  of  sucrose.  The  slopes 
d  log  k/d's/iL  differ  considerably  from  those  required  by 
the  Debye-Hiiekel  limiting  equation  in  20, 40,  and  60% 
alcoholic  solutions,  hut  in  the  30  and  50%  sucrose 
solutions  up  to  ionic  strengths  0*015  and  0*010, 
respectively,  the  Debye-Hiiekel  expression  predicts 
the  course  of  the  reaction  with  fair  accuracy.  The 
temperature  coefficients  of  the  velocities  have  also 
been  measured  and  found  to  remain  constant  for  a 
given  solvent  over  the  entire  range  of  ionic  concen¬ 
tration.  No  general  relationship  could  he  traced 
between  the  percentage  of  alcohol  and  the  velocity 
coefficient.  ’  F.  L,  Usher.  v 

Action  of  hydrochloric  acid  on  alcohol.  VI. 
Velocity  coefficients.  S,  Kilpi  (Z.  physikal.  Chem., 
1929,  142,  195 — 210). — Velocity  measurements  have 
been  made  of  the  reaction  between  hydrochloric  acid 
and  alcohol  in  various  alcohol-water  mixtures  at 
96*5°  and  110°.  A  strict  integration  of  the  differential 
equation  of  reaction  velocity  has  been  carried  out. 
The  values  of  the  velocity  coefficients  have  been  calcul¬ 
ated  from  this  equation  and  also  from  an  approximate 
integrated  form  which  assumes  that  the  velocity 
coefficient  of  the  reaction  between  alcohol  and 
hydrogen  chloride  is  constant  during  the  course  of  the 
reaction.  For  alcohol-water  mixtures  containing  less 
than  0*5  Jf -alcohol  the  approximate  equation  is  satis¬ 
factory.  At  higher  concentrations  the  more  accurate 
form  has  to  he  used.  F.  J.  Wilkins. 

Velocity  of  saponification  of  methyl  acetate  by 
sodium  hydroxide  at  25°.  W.  T.  Gooch  and 
(Miss)  E.  M.  Terry  (J.  Amer.  Chem.  Soc.,  1929,  51, 
1959 — 1965). — An  exact  measurement  at  25°  of  the 
velocity  coefficient  of  the  hydrolysis  of  methyl  acetate 
of  0*00831  and  0*01631  concentration  in  0*0131-  and 
0’02J!-aqueous  sodium  hydroxide  solution  gives 
11*67  moles  per  min.,  independent  of  exposure  to 
diffused  daylight  (cf.  Walker,  A.,  1906,  ii,  732).  An 
apparatus  for  taking  samples  of  the  reaction 
mixture  for  analysis  at  noted  times  is  described.  A 
mechanical  shaker  in  which  the  liquid  is  whirled 
within,  but  independent  of,  an  open  container  is  also 
described.  S.  K.  Tweedy. 

Stability  of  tert. -amyl  tricbloroacetate  in 
different  solvents.  L.  M.  Andreasov  (Ukraine 
Chem.  J.,  1928,  3,  467 — 470). — The  decomposition  of 
ferL -amyl  trichloroacetate  at  25°  and  50°  in  chloro¬ 
form,  carbon  tetrachloride,  benzene,  acetone,  nitro- 
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benzene,  ether,  ethyl  acetate,  and  carbon  disulphide 
solution  and  in  presence  of  1  e.e.  of  a  0*5%  solution  of 
trichloroacetic  acid  has  been  determined.  The  extreme 
slowness  of  the  reaction  rendered  it  impossible  to 
calculate  a  reaction  constant,  but  even  after  200  hrs. 
equilibrium  was  not  reached.  The  percentage  decom¬ 
position  is  smallest  at  25°  in  benzene  solution  and  at 
50°  in  nitrobenzene,  whilst  both  at  25°  and  50°  it  is 
highest  in  carbon  disulphide.  The  percentage  decom¬ 
position  of  the  ester  in  ethyl  benzoate  solution  at  50° 
is  very  high  and  is  explained  as  being  due  to  the 
decomposition  of  the  complex  formed  between  the 
ester  and  ethyl  benzoate  (ef.  Konovalov,  A,,  1907,  ii, 
854),  A.  Frebian. 

Kinetics  of  the  interaction  of  esters  with 
potassium  alkoxides.  I.  Reaction  between 
potassium  ethoxide  and  ethyl  acetate  in  ethyl 
alcohol-water  mixtures.  R.  F.  W.  Selma n  and 
P.  R.  Fletcher  (Trans.  Faraday  Soe.,  1929,  25, 423 — 
435). — The  velocity  of  the  reaction  between  potassium 
efchoxide  and  ethyl  acetate  depends  on.  the  amount  of 
water  present.  Fractionation  of  the  reaction  pro¬ 
ducts  on  a  large  scale  by  Cox’s  method  (A.,  1919,  ii, 
83)  shows  that  no  ether  is  produced.  The  solid  residue 
consists  mainly  of  potassium  acetate.  The  reaction 
comprises  :  (i)  the  hydrolytic  action  of  water  on  the 
potassium  ethoxide,  and  (ii)  the  hydrolysis  of  the  ester 
by  the  potassium  hydroxide  so  formed.  An  expression 
corresponding  with  the  dual  reaction  is  derived;  it 
involves  the  equilibrium  relations  of  the  first  stage 
and  the  velocity  equation  of  the  second,  assuming  it 
to  be  bimolecular.  The  experimental  values  of  the 
velocity  coefficient  thus  found  are  composed  of  the 
equilibrium  constant  of  the  first  reaction  and 
the  theoretical  velocity  coefficient  of  the  hydrolysis. 
They,  however,  justify  the  assumption  that  the  latter 
reaction  is  bimolecular.  H*  T.  S.  Britton. 

Thermal  decomposition  of  methylisopropyl- 
di-imide,  a  homogeneous  unimolecular  reaction. 
Thermal  decomposition  of  azoimide  and  methyl 
azide.  H.  C.  Ramsperoer  (J.  Amer.  Chera.  Soe., 
1929,  51,  2134 — 2143). — The  thermal  decomposition 
of  methylisopropyldi-miide  is  homogeneous  and 
unimolecular  over  the  range  2oQ — 332  ,  but  the 
velocity  coefficient  falls  at  pressures  below  a  few  cm. 
(ef.  A.,  1927,  737).  Analogous  results  were  obtained 
with  methyl  azide.  In  the  former  case  the  reaction  is 
explained  by  Rice  and  Ramsperger’s  second  theory 
(ibid.,  833),  the  molecule  being  assumed  to  have 
33  decrees  of  freedom.  The  reactions  which  occur 
are :  3NMcINPi* — >  3N2+C2Hs-^C4H10+CcH14  and 
NMeajPr* — >  NS+CH4+C8H0.  The  two  radicals 
in  the  compound  "arc  probably  not  combined  at  the 
instant  of  reaction,  but  are  separately  dislodged  and 
combine  at  random  later.  The  thermal  decom¬ 
position  of  azoimide  is  not  homogeneous. 

S.  K.  Tweedy, 

Ketonic  decomposition  of  g-ketocarboxylic 
acids.  K.  J.  Pedersen  (J.  Amer.  Chem.  Soe.,  1929, 
51,  2098 — 2107), — The  kinetics  of  the  decomposition 
of  aa-dimethylacetoacctio  acid  were  investigated  at 
18°  in  hydrochloric  acid  solution,  in  which  the 
reaction  is  unimolecular,  and  in  buffer  solutions : 
CAcMe2<!G  OHAeM%+ COr  The  dissociation 


constant  of  the  acid  is  3*14  X  10-4.  The  reaction  is 
accelerated  by  aniline.  The  acid  is  relatively  unstable, 
whence  it  follows  that  the  keto-form  of  the  g-keto- 
earboxylic  acids  is  unstable.  It  is  suggested  that 
only  the  keto-form  undergoes  ketonic  decomposition, 
amines  catalysing  the  reaction  by  producing  an  inter¬ 
mediate  compound  with  this  form,  which  compound 
yields  carbon  dioxide  more  rapidly  than  the  free 
keto-form.  3.  K.  Tweedy, 

Velocity  of  oxidation  of  amines  by  potassium 
permanganate.  B,  V,  Tronov  and  L.  S.  Nikonova 
(J.  Russ.  Phys.  Chem,  Soe.,  1929,  61,  541—549).— 
The  relative  velocities  of  oxidation  of  triethylamine 
by  potassium  permanganate  in  alkaline  and  in  acid 
solutions  are  as  106 :  3*3,  of  piperidine  as  2*8  x  10s :  92, 
of  quinoline  as  5*2  x  10*  :  l*4x  105,  of  isoquinoline  as 
9*5  X 103  :  3*8  X 104,  of  pyridine  as  1  :  74,  and  of 
2-methylpyridine  as  21  :  126.  The  values  obtained 
for  oxidation  of  these  substances  in  neutral  solution 
differ  little  from  those  in  alkaline  solution.  It  is 
concluded  that  pyridine  is  less  resistant  towards 
oxidation  when  present  in  the  form  of  a  salt. 

R.  Truszkowsei. 

Velocity  of  oxidation  of  benzoic  [and  other] 
acids  by  potassium  permanganate  in  alkaline 
solution,  B.  V.  Tronov  and  A.  A.  Grigorieva 
(J,  Russ.  Phys.  Chem.  Soe.,  1929,  61,  653 — 665), — 
The  following  acids  were  investigated  in  the  form  of 
their  sodium  salts  :  benzoic,  o-ehlorobenzoic,  p-bromo- 
benzoic,  o-7  w-,  and  p-nifcrobenzoie,  o-,  m-9  and 
p-toluic,  salicylic,  m-  and  p-hydroxybenzoic. 
anthranilie,  m-  and  p-aminobenzoie,  o-,  m-f  and 
p-phthalic,  anisic,  gallic,  <x-  and  g-naphthoic,  phenyl- 
acetic,  phenylpropionic ,  mandelic,  benzilie,  cinnamic, 
o-,  m-,  and  p-nitroeinnamic,  pyromucic,  benzene- 
sulphonic,  oc-  and  g-naphtluonic,  and  sulphanilie.  The 
salts  were  treated  with  an  equimoleeular  amount  of 
sodium  hydroxide  (0*liV  or  A7).  The  potassium 
permanganate  was  used  in  5*5%  solution,  the  tem¬ 
perature  being  kept  at  18 — 20°.  Except  in  the  case 
of  o-ehlorobenzoie  acid  all  substituents  accelerate  the 
reaction.  Chlorine,  bromine,  a  nitro -group,  a  carboxyl 
group,  and  a  methoxy-group  increase  the  rate  of 
reaction  from  2  to  100  times ;  the  increase  for  a 
sulphonie  group  is  of  the  order  104  times  and  for  a 
hydroxyl  or  an  amino-group  of  the  order  IQ5  times. 
The  effect  of  position  is  not  yet  clear,  although  the 
position  of  the  carboxyl  group  has  some  slight  effect. 
The  stability  of  the  furan  ring  is  much  less  than  that 
of  the  benzene  ring.  A.  Freeman. 

Velocity  of  dissolution  of  copper.  R.  Glauner 
(Z,  physiltal.  Chem.,  1929,  142,  67— 91).— The 
velocity  of  dissolution  of  copper  foil  in  various 
reagents  wras  determined,  the  foils  having  different 
crystal  layers  exposed.  The  liquids  used  were  hydro¬ 
chloric,  hydrobromic,  nitric,  sulphuric,  perchloric, 
and  acetic  acids,  ammonium  persulphate,  and 
ammonia,  and  mixtures  of  hydrochloric  acid,  sulphuric 
acid,  acetic  acid,  and  oxalic  acid,  respectively,  with 
hydrogen  peroxide.  A  mathematical  expression  for 
the  velocity  of  dissolution  is  derived.  It  is  a  differ¬ 
ential  equation  of  one  or  two  terms.  The  first  term 
is  dependent  on  the  initial  velocity  of  the  reaction  as 
conditioned  by  the  nature  and  concentration  of  the 
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solvent.  The  second  term  accounts  for  the  auto- 
catalytic  effect  of  copper  in  the  solution.  The 
equation  is  tested  for  a  series  of  solvents,  and  the 
agreement,  in  the  majority  of  cases,  is  good.  There 
are  a  few  cases  where  the  equation  satisfies  only  the 
initial  conditions,  and  others  where  the  agreement  is 
good  only  in  the  later  stages  of  the  reaction.  The 
applicability  of  the  Nernst-Brunner  diffusion  theory 
is  discussed,  and  it  is  shown  that  the  constants  of  the 
differential  equation  are  proportional  to  the  diffusion 
coefficients  of  the  solvent  and  the  copper  salt  formed. 
Opposed  to  this  are  the  observed  differences  in  dis¬ 
solution  velocity  with  different  crystalline  structure 
which  cannot  be  accounted  for  by  the  original  theory. 

A.  J.  Meb. 

Kinetics  of  dissolution  of  cadmium  in  hydro¬ 
chloric  acid.  K.  Jablczynski  and  JEL  Wajchsel- 
nsz  (Roez.  Ghem.,  1929,  9,  340— 347).— The  velocity 
of  dissolution  of  cadmium  in  5N -hydrochloric  acid  at 
25°  diminishes  to  zero  within  about  40  min.,  after 
which  K  rises  gradually  to  a  constant  value  20  hrs. 
later.  Subsequently  a  further  slight  progressive 
increase  in  velocity  is  found.  The  temperature 
coefficient  of  the  reaction  is  2*02,  and  it  is  concluded 
that  the  process  of  dissolution  of  cadmium  in  hydro¬ 
chloric  acid  is  one  of  a  purely  chemical  nature, 
independent  of  diffusion.  R.  Truszkowski. 

Oxidation  of  copper  at  high  temperatures. 
F.  J.  Wilkins  (Z.  Elektroehem.,  1929,  35,  500—501). 
— The  data  obtained  by  Feitknecht  (this  voL,  517) 
relating  to  the  oxidation  of  copper  between  600°  and 
1020°  are  shown  to  satisfy  the  equation 
x  being  the  oxygen  combined  in  time  t9  and  Tc  and  c 
being  constants.  The  diffusion  occurring  at  the 
boundaries  of  crystals  is  held  to  be  less  than  that  at 
their  lattices.  H,  T.  S.  Britton. 

Rate  of  dissolution  of  alloys  in  hydrochloric 
acid.  P.  Fischer  (Z,  Elektroehem.,  1929,  35,  502 — 
505). — The  rate  of  dissolution  in  0*52V7-  and  A -hydro¬ 
chloric  acid  solution  of  zinc  and  of  its  alloys  con¬ 
taining  2*5,  5,  and  10%  Pt ;  10%  Sb;  2*5,  5,  and 
10%  Ag;  arsenic ;  5,  10,  and  20%  Pb;  and  20%  Hg 
was  measured  by  revolving  pieces  of  metal  having 
the  same  surface  area  in  the  acid  and  measuring  the 
volumes  of  hydrogen  evolved  after  equal  periods  of 
time  had  elapsed.  Pure  zinc  showed  no  signs  of 
dissolving  in  0*oA -hydrochloric  acid  after  2  days. 
The  effects  of  the  various  metals  in  the  alloys  in 
accelerating  dissolution  showed  no  parallelism  with 
their  order  in  the  electro-potential  series,  but  seemed 
to  be  related  with  the  hydrogen  over-voltage;  thus 
platinum  with  the  lowest  hydrogen  over-voltage  had 
the  greatest  influence,  and  mercury  with  the  highest 
hydrogen  over-voltage  had  an  extremely  small  effect. 
Respecting  the  “  theory  of  local  action,”  it  is  emphas¬ 
ised  that  it  is  not  only  the  magnitude  of  EM*F.  set 
up  between  the  two  metals,  but  it  is  essentially  the 
magnitude  of  the  current  available,  and  this  is  deter¬ 
mined  also  by  the  number  of  local  elements  actually 
present.  H.  T.  S.  Britton. 

Induced  reactions,  W.  D.  Bancroft  (J, 
Physical  Chem.,  1929,  33,  1184 — 1192). — Previous 
classifications  of  induced  reactions  are  discussed  and 


a  new  one  based  on  the  induction  factor,  t.e.,  the 
ratio  of  the  amount  of  the  actor  reacting  with  the 
acceptor  to  the  amount  reacting  with  the  inductor,  is 
advanced.  This  eliminates  the  difficulty  of  inter¬ 
preting  reaction  velocity  experiments,  but  is  liable  to 
serious  error  if  the  actor  reacts  at  an  appreciable  rate 
with  the  acceptor.  All  induced  reactions  can  be 
arranged  in  three  groups  or  combinations  of  these ; 
the  acceptor  may  react  with  a  lower  stage  of  the 
actor,  or  with  a  reaction  product  of  the  inductor,  or 
the  actor  may  react  with  a  reaction  product  of  the 
inductor  and  acceptor.  Consecutive  reactions  are 
those  in  which  the  acceptor  reacts  with  a  stable 
oxidation  or  reduction  product  of  the  inductor  and 
should  be  classed  as  induced  reactions. 

L„  S.  Theobald. 

Homogeneous  catalysis.  N,  A.  Milas  (Proc. 
Nat.  Acad.  Sci.,  1929, 15, 590—801 ;  el  this  voL,  149). 
— To  test  the  view  that  a  negative  catalyst  for  auto¬ 
oxidation  should  be  a  good  reducing  agent  or  easily 
oxidisable,.  quantitative  experiments  were  made 
which  showed  that  anthraquinone  acts  as  a  truly 
negative  catalyst  in  the  oxidation  of  anethole,  but 
can  be  recovered  quantitatively  at  the  end  of  the 
reaction.  The  effect  of  anthraquinone  and  benzo- 
quinone,  -which  was  the  stronger  inhibitor,  on  the 
maximum  oxygen  absorption  rate  of  anethole  was 
measured  for  several  concentrations.  This  absorption 
rate  is  emphasised  as  a  most  characteristic  property 
in  all  auto -oxidation  reactions,  and  an  equation  is 
derived,  and  verified  experimentally,  connecting  the 
maximum  oxygen  absorption  rate,  the  concentration 
of  the  catalyst,  and  the  time  necessary  for  the  oxidation 
rate  to  reach  a  maximum  value.  N.  M.  Bligh. 

Auto-oxidations.  N.  A.  Milas  (J.  Physical 
Chem.,  1929,  33,  1204— 1216) —The  view  is  advanced 
that  in  all  auto-oxidations  the  atoms  to  which  the 
oxygen  molecule  is  initially  added  make  definite 
contributions  of  two  electrons  to  it;  metastable  or 
dative  peroxides  (Menzies,  A.,  1928,  349),  charac¬ 
terised  by  high  instability  and  energy  content,  are 
formed  and  may  either  revert  instantaneously  to 
ordinary  peroxides  by  transferring  their  excess  energy 
to  other  molecules,  or  initiate  the  oxidation  of  other 
molecules.  Various  auto-oxidations,  together  with 
the  inhibition  and  acceleration  of  such  reactions,  are 
discussed  in  the  light  of  the  above  views. 

L,  S.  Theobald. 

Autocatalytic  decomposition  of  thiosulphuric 
acid.  K.  Jablczynski  and  S.  Frenkenberc  (Rocz. 
Chem.,  1929,  9,  327— 334).— See  this  vol.,  772. 

14  Oxygen  activation  "or 11  induced  oxidation," 
XIV.  W.  P.  Jorissen  and  A.  H.  Belinfantb  {Ree. 
trav.  ehim.,  1929,  48,  711—725;  cf.  A.,  1927,  326).— 
A  summary  of  work  on  induced  oxidation  done  since 
1851  is  given.  Measurements  of  the  absorption  of 
oxygen  by  various  mixtures  containing  sodium 
sulphite  show  that  the  following  substances  can  act 
as  “  acceptors  ”  :  indole,  mannitol,  ^-propyl  alcohol, 
glycol,  cis-  and  irans-cyclohex&ne-I  :  2-diol,  inositol, 
sodium  potassium  tartrate,  glycerol,  erythritol, 
Isevulose,  sucrose.  In  some  instances  the  extent  of 
the  induced  oxidation  depends  on  the  hydrogen-ion 
concentration  in  the  solution.  F.  L.  Usher. 
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Rapid  absorption  of  hydrogen  by  solutions  ol 
permanganate  containing  silver.  F,  Hein  and 
W.  Daniel  (Z.  anorg.  Chera.,  1929,  181,  78 — 82). — 
Absorption  of  hydrogen  by  aqueous  solutions  of 
permanganate  is  considerably  accelerated  in  presence 
of  silver  salts,  especially  silver  nitrate.  There  is 
apparently  for  each  concentration  of  permanganate 
an  optimum  concentration  of  silver  at  which  the  rate 
of  absorption  is  maximal.  Under  favourable  con¬ 
ditions  the  whole  of  the  hydrogen  in  appropriate 
gaseous  mixtures  can  be  absorbed,  J.  S.  Carter. 

Oxidation  of  sodium  sulphite  by  air  in  the 
presence  of  ferrous  hydroxide  and  a  theory  of 
negative  induced  reaction,  S.  Miyamoto  (Bull. 
Chem.  Soc.  Japan,  1929,  4,  132 — 142,  and  ScL  Papers 
Inst.  Phys.  Chem,  Res.,  1929,  11,  81 — 92;  cf.  A., 
1926,  910), — The  inhibiting  effect  of  a  primary  on  a 
secondary  reaction  is  termed  a  negative  induced 
reaction  in  which  the  activated  molecules  of  the 
reactants  of  the  secondary  reaction  lose  their  activity, 
before  they  can  react,  through  the  presence  of  the 
primary  reaction.  Three  kinds  of  negative  induced 
reactions  can  occur  in  which  the  active  states  of  the 
molecules  of  the  reactants  of  the  secondary  reaction 
can  be  transferred  to  the  molecules  of  (i)  the  reactants, 
(ii)  the  reaction  products,  and  (hi)  to  both  reactants 
and  reaction  products  of  the  primary  reaction.  The 
oxidation  of  sodium  sulphite  and  stannous  hydroxide 
in  sodium  hydroxide  or  carbonate  solution  (A.,  1928, 
598)  by  air  is  an  example  of  the  first  kind,  whilst  that 
of  sodium  sulphite  and  ferrous  hydroxide  in  sodium 
hydroxide  is  now  shown  to  be  of  the  second  kind. 
The  velocity  of  oxidation  of  sodium  sulphite  in  the 
presence  of  ferrous  hydroxide  by  means  of  air  decreases 
rapidly  with  time,  a  direct  transference  of  activation 
taking  place  from  sodium  sulphite  molecules  to  those 
of  ferric  hydroxide,  the  react  ion  product  of  the  primary 
reaction.  In  confirmation,  the  velocity  of  oxidation 
of  sodium  sulphite  in  the  presence  of  ferric  hydroxide 
is  shown  to  be  small,  and  sodium  sulphate  is  also 
without  effect.  L.  S.  Theobald. 

Effect  of  neutral  salts  on  the  velocity  of  oxid¬ 
ation  of  organic  compounds  by  potassium  per¬ 
manganate.  B.  V.  Tronov  and  A.  A.  Lttkanin 
(J.  Russ.  Phys.  Chem.  Soc,,  1929,  61,  727— 734).— The 
effect  of  sodium  and  potassium  chloride  and  nitrate, 
potassium  perchlorate,  potassium  sulphate,  and  of 
sodium  carbonate  on  the  oxidation  of  ethyl  alcohol  in 
an  alkaline  medium  at  temperatures  of  16*8 — 26*8° 
was  investigated.  The  addition  of  neutral  salts 
increases  the  rate  of  reaction  almost  proportionally 
to  the  amount  used.  The  nature  of  the  cation  or 
anion  and  variation  of  the  concentration  of  the 
potassium  permanganate  used  (0-0001 — 0-0004 J/) 
have  no  marked  effect.  The  temperature  coefficient 
calculated  in  terms  of  the  percentage  of  active  oxygen 
lost  increases  on  addition  of  potassium  chloride  and 
still  more  on  addition  of  potassium  sulphate.  The 
authors  finally  conclude  that  neutral  potassium 
permanganate  is  a  more  effective  oxidising  agent  than 
the  permanganate  ion.  A,  Freiman. 

Catalysis  by  silver  of  the  union  of  hydrogen  and 
oxygen.  D.  L.  Chapman  and  W.  K.  Hall  (Proc . 
Roy.  Soc.,  1929,  A,  124,  478— 493}.— The  method 


adopted  by  Hughes  and  Sevan  for  testing  whether  a 
nickel  surface  was  covered  with  a  layer  of  oxide  (A,, 
1928,  27)  has  been  used  in  an  investigation  of  the 
catalysis  by  silver  of  the  reaction  between  hydrogen 
and  oxygen.  Determinations  of  the  accommodation 
coefficients  of  hydrogen  at  silver  surfaces  support  the 
assumption  of  Chapman,  Ramsbottom,  and  Trotman 
(A.,  1925,  ii,  310)  that  silver  which  has  been  heated 
to  redness  in  oxygen  and  allowed  to  cool  in  the  gas 
is  covered  with  a  film  of  oxide.  At  the  same  tem¬ 
perature  and  pressure  hydrogen  molecules  remove  less 
heat  from  a  hot  metallic  surface  than  from  one  which 
has  been  subjected  to  the  action  of  oxygen  at  a  high 
temperature.  A  series  of  experiments  is  described 
which  shows  that  when  a  surface  of  metallic  silver  is 
brought  into  contact  with  gaseous  oxygen  in  sufficient 
quantity  to  form  more  than  a  complete  unimoleeular 
layer  of  oxide,  it  becomes  coated  almost  immediately 
with  a  film  of  oxide,  and  that  this  oxide,  formed  at 
a  low  temperature,  is  a  much  more  effective  catalyst 
than  that  formed  at  a  high  temperature  and  is  also 
more  easily  reduced  by  hydrogen.  There  appear 
therefore  to  be  two  forms  of  silver  oxide,  and  it  is 
assumed  that  in  the  active  film,  formed  at  a  low 
temperature,  some  of  the  silver  oxide  molecules  are 
in  relatively  unstable  positions,  but  that  on  raising 
the  temperature  the  arrangement  becomes  more 
stable  and  .the  film  in  consequence  less  active  chemic¬ 
ally.  The  mechanism  of  the  catalysis  is  in  both  cases 
one  of  alternate  oxidation  and  reduction.  The 
accommodation  coefficient  of  hydrogen  (at  16°  and 
48810  x  10“6  mm.)  at  a  silver  surface  heated  at  100°  is 
calculated  to  be  0*25 ;  the  corresponding  value  for  an 
oxidised  surface  is  0*28.  L.  L.  BracuHSHAW, 

Influence  of  various  salts  on  the  dissolution  of 
pure  alummiuxn  in  hydrochloric  acid.  J.  Oalvet 
(Compt.  rend.,  1929,  189,  183—186;  cf.  B.,  1929, 
438). — Platinic  chloride  (4  x  10~5  to  0-21  mg.  per 
litre)  hastens  the  action  of  0  -5N “hydrochloric  acid  on 
pure  aluminium  to  an  extent  which  increases  with 
the  amount  present ;  the  effect  is  greater  than  that 
produced  by  an  equivalent  amount  of  gold.  Nickel 
and  relatively  large  amounts  of  mercury  have  similar 
but  less  marked  effects,  whilst  other  metals  have  little 
or  no  influence.  In  2-5Ar«aeid,  copper  (5  mg.  per 
litre)  diminishes  the  period  of  induction,  whilst 
mercuric  chloride  (20  mg.  per  800  c.c.)  produces  a 
period  of  induction  followed  by  attack  more  rapid 
than  in  the  pure  acid.  Smaller  quantities  of  mercury 
(1  mg.  per  800  c.c.)  give  rise  to  irregularly  alternating 
phases  of  activity  and  passivity,  J.  Grant. 

Catalysis  of  solids  by  solids.  II.  Catalytic 
decomposition  of  mercuric  oxide.  S.  Z.  Rogin- 
skt,  L.  M.  Baposcknikov,  and  N.  A.  Kutscherenxo 
(Ukraine  Chem.  J.,  1929,  4,  99 — 119). — To  discover 
the  actual  mechanism  of  the  thermal  decomposition 
of  mercuric  oxide  crystals  of  the  substance  were 
placed  in  a  tube  which  was  heated  electrically  at 
360 — 380°  and  was  evacuated  to  10~* — IQ-5  mm. 
after  being  closed  by  another  tube,  containing  liquid 
air,  which  reached  almost  to  the  bottom  of  the  first 
tube.  After  several  hours’  heating  nothing  but  pure 
mercury  was  found  to  be  condensed  on  the  outside 
of  the  second  tube.  The  authors  therefore  conclude 
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that  the  mercuric  oxide  decomposes  directly  into 
mercury  and  oxygen  and  that  it  does  not  vaporise 
and  then  decompose.  They  observed  neither  a  period 
of  induction  nor  an  initial  acceleration  of  the  process 
of  decomposition,  but  they  found  that  the  velocities 
of  decomposition  are  different  for  the  red  and  the 
yellow  oxide.  The  yellow  oxide  decomposes  about 
six  times  as  fast  as  the  red  oxide,  but  by  powdering 
the  red  oxide  its  rate  of  decomposition  increases  until, 
when  the  powder  is  very  fine,  the  rate  becomes  almost 
equal  to  the  rate  for  the  yellow  oxide.  The  catalytic 
effect,  of  the  following  oxides  on  the  rate  of  decom¬ 
position  of  mercuric  oxide  was  also  studied  :  nickel, 
ferric,  manganese,  manganese  dioxide,  cobalto- 
eobaltic,  cupric,  stannic,  lead,  chromium,  cadmium, 
zinc,  magnesium,  titanium,  uranium,  aluminium,  and 
silica ;  also  barium  sulphate  and  barium  carbonate. 
Silica  and  chromium  oxide  which  react  with  mercuric 
oxide  retard  the  decomposition ;  the  others,  particu¬ 
larly  nickel  oxide,  accelerate  it.  It  was  also  found 
that  the  catalytic  effect  for  the  same  catalyst  varies 
according  to  its  mode  of  preparation.  The  theory  of 
intermediate  compound  formation  is  criticised  and  is 
shown  to  be  untenable  in  this  ease.  The  catalytic 
activity  of  a  solid  is  assumed  to  be  due  to  a  large 
number  of  small  electric  fields  covering  the  surface  of 
the  catalyst  and  the  difference  in  the  activity  of 
different  oxides  to  be  due  to  differences  in  intensity, 
distribution,  and  distances  apart  of  these  fields. 

A.  Freiman. 

Catalytic  activity  of  molten  tin.  Relative 
efficiencies  of  tin  and  its  oxides  as  catalysts 
for  the  reduction  of  nitrobenzene  vapour.  G. 
Williams  (Trans.  Faraday  Soc.,  1929,  25,  446 — 
451). — Unlike  Brown  and  Henke  (A.,  1924,  ii,  31), 
the  author  observed  that  the  reduction  of  stannic 
oxide  by  hydrogen  is  extremely  slow  at  300°,  and 
that  a  temperature  of  about  500°  is  required  for 
reduction  to  be  complete  within  1 — 2  hrs.  (cf.  Fink 
and  Mantell,  B.,  1927,  369;  A.,  19.28,  257).  The 
author  has  obtained  high  yields  of  aniline  by  the  reduc¬ 
tion  of  nitrobenzene  vapour  with  hydrogen  at  310° 
with  tin  oxide  catalysts.  No  evidence  was  obtained 
of  the  reduction  of  the  oxide  to  the  metal  in  the 
experiments,  and  it  was,  moreover,  found  that  normal 
specimens  of  tin  (contrary  to  Brown  and  Henke)  do 
not  catalyse  this  reaction  at  this  temperature,  which 
happens  to  be  above  the  m.  p.  of  tin. 

H.  T.  S.  Britton. 

Electrolysis  with  diaphragm.  (Formulae  of 
Foerster  and  of  Guye. )  O.  Essin  (Z,  Elektrochem., 
1929,  35,  492 — 500). — From  a  consideration  of  the 
concentrations  and  conductivities  of  the  electrolyte 
used  (an  alkali  metal  salt)  and  the  alkali  formed  and 
the  mobilities  of  the  various  ions  involved,  the  author 
has  derived  an  expression  which  is  shown  to  lead  to 
the  theoretical  formula  of  Foerster  and  Jorre  (A., 
1900,  ii,  343)  and  to  the  empirical  formula  of  Guye 
(A.,  1903,  ii,  586;  1904,  ii,  29),  relating  to  the  current 
efficiency  of  the  electrolytic  production  of  alkali  in  a 
cell  in  which  a  diaphragm  is  interposed  between  the 
electrodes.  Two  series  of  experiments  are  described 
in  which  a  perforated  nickel  anode,  an  iron  net  cathode, 
and  potassium  carbonate  solutions  of  different  con¬ 
centrations  as  anolytes  and  catkolytes  were  used. 


The  current  efficiencies  actually  obtained  are  compared 
with  the  corresponding  values  calculated  with  the 
author’s  formula  and  those  of  Foerster  and  of  Guye. 

H.  T.  S.  Britton. 

Formation  and  properties  of  very  thin  electro¬ 
lytic  nickel  films.  K.  M.  Oesteble  (Z.  Elektro- 
ehem.,  1929,  35,  505 — 519).— The  nickel  deposits 
obtained  from  A7-niekei  chloride  solution,  buffered 
to  various  j?}r values  with  “  acetate  mixture,”  “  acetate 
mixture  ”  and  gelatin,  ammonium  chloride,  or  boric 
acid,  on  platinum  or  silver  cathodes,  using  a 
nickel  anode  and  a  cathodic  current  density  of  2*5 
amp./dm.2,  have  been  investigated  by  means  of 
measurements  (a)  with  the  contractometer  (Kohl- 
schiitter  and  Jakober,  A.,  1927,  1016),  (6)  with  the 
Pendel  magnetometer,  (c)  of  the  normal  electrode 
potentials,  and  (d)  with  Debye  and  Scherrer  s 
X-ray  apparatus.  The  crystal  structure,  and  conse¬ 
quently  the  physical  properties,  of  the  deposits 
depend  on  the  pu  value  of  the  electrolyte  and  also 
on  the  presence  of  gelatin,  which  in  serving  as  a 
protective  colloid  of  the  dispersed  nickel  hydroxide, 
caused  a  bright  smooth  layer  to  be  formed.  The 
data  corresponding  with  those  deposits  obtained  from 
solutions  of  pn  4*5— 6*0  illustrate  how  great  an  effect 
a  small  change  in  may  have  on  the  quality  of  the 
layer.  It  is  within  this  range  that  the  electrolyte 
becomes  contaminated  with  small  amounts  of  nickel 
hydroxide.  1*L  T.  S.  Britton. 

Electrolytic  zinc  refining.  II.  Influence  of 
foreign  elements  on  the  hydrogen  overvoltage. 
H.  Seto.— See  B.,  1929,  648. 

Cataphoresis  of  lead  sulphate.  E.  L.  Jewett 
(J.  Physical  Chem.,  1929,  33,  1024— 1026).— The  part 
played  by  cataphoresis  in  a  lead  accumulator  in  the 
Luckow  process  for  the  electrolytic  preparation  of 
insoluble  lead  salts  and  in  the  electrolytic  determin¬ 
ation  of  lead  is  discussed.  L.  S.  Theobald. 

Electrolytic  preparation  of  iodoform  without 
the  use  of  platinum.  A.  Vysxocil  (Chem.  Listy, 
1929,  23,  212—215,  249 — 251 ) . — In  the  electrolytic 
preparation  of  iodoform  from  ethyl  alcohol  the 
platinum  anode  may  be  replaced  by  one  of  coinage 
nickel  (25%  Ni,  75%  Cu)  or  of  carbon,  but  not  of 
chromium,  nichrome,  nickel,  copper,  or  brass.  The 
copper-nickel  anode  does  not  undergo  corrosion  in 
the  presence  of  sodium  carbonate. 

B.  Tbuszkowski. 

Connexion  between  absorbed  energy  and 
velocity  in  photochemical  reactions  of  the  I0'3 
type.  A.  J.  Allmand  (J.C.S.,  1929,  1557—1560).— 
When  the  velocity  of  a  photochemical  reaction  is 
proportional  to  the  first  power  of  the  intensity,  if 
reaction  chains  are  not  set  up,  the  quantum  efficiency  y 
is  a  characteristic  for  the  reaction.  For  the  Im  type 
of  reaction  y  is  not  characteristic  and  is  a  function  of 
intensity,  thickness  of  the  reaction  vessel,  and  con¬ 
centration  of  reactant.  An  attempt  is  made  to  derive 
a  quantity  which  shall  be  as  characteristic  of  the 
I0'5  reactions  as  y  is  of  the  ILQ  reactions.  It  is 
suggested  that  the  photochemical  susceptibility  cr 
(Henri  and  Wurmser,  J.  Physique,  1913,  3,  305)  or 
the  coefficient  of  utilisation  T  (Tian,  Ann.  Physique, 
1916,  5,  248)  fulfils  this  function.  F,  J.  Wilkins. 
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Primary  process  of  light  absorption  and 
activation  in  photochemical  reactions.  K.  P, 
Bash  (J.  Physical  Chem.,  1929,  33,  1200— J203).— 
In  photochemical  reactions  the  abnormal  yield  per 
quantum  of  radiation  absorbed  is  due  partly  to  the 
activation  of  more  than  one  molecule  of  the  absorbing 
substance  by  one  quantum  of  incident  radiation. 
The  increase  in  photochemical  efficiency  with  an 
increase  in  frequency  of  the  incident  radiation  is 
explained  by  the  increase  in  scattering  and  the 
number  of  activated  molecules  which  accompanies 
the  greater  frequency.  L.  S.  Theobald. 

Chemical  reactions  in  infra-red  radiations 
(7304  A.).  A.  K.  Biiattackarya  and  N.  R.  Dhar 
(J.  Indian  Chem.  Soe.,  1929,  6,  451 — 464;  cf.  this 
vol-,  510). — Work  previously  described  has  been 
extended  to  30  reactions  which  have  been  found  to 
be  accelerated  by  radiation  of  wave-length  7304  A., 
and  the  general  conclusions  with  regard  to  quantum 
efficiency  and  temperature  coefficients  previously 
arrived  at  are  confirmed,  P,  L»  Usher . 

Extinction  coefficient  of  Br/  ions  and  its 
function  in  photochemical  reactions.  R.  M. 
P urak ay astha  (J.  Indian  Chem,  Soe.,  1929,  6, 
301—373).—! n  order  to  ascertain  the  function  of 
tribromide  ions  in  the  photochemical  oxidation  of 
organic  acids  by  bromine  in  the  presence  of  potassium 
bromide,  the  extinction  coefficient  of  this  ion  has 
been  determined  for  5300,  5460,  and  5790  A.  The 
oxidation  of  mandelie  and  lactic  acids  by  bromine, 
which  has  no  appreciable  velocity  in  darkness,  is 
nnimolccular  in  the  absence  of  bromide,  but  when  a 
bromide  is  added,  or  when  the  hydrobromic  acid 
formed  in  the  reaction  is  allowed  to  accumulate,  it 
becomes  zeromoleeular,  the  velocity  coefficient  increas¬ 
ing  with  the  ratio  of  free  bromine  to  tribromide  ion. 
The  results  are  satisfactorily  accounted  for  by  assum¬ 
ing  that  only  that  fraction  of  the  incident  light  which 
is  absorbed  by  the  bromine  molecules  is  photo- 
chemicaDy  active.  F,  L.  Usher. 

Photochemical  equilibrium  in  nitrogen  per¬ 
oxide-  III.  Comparison  of  the  thermal,  photo¬ 
chemical,  and  electrical  decompositions,  and  a 
general  theory  of  the  change.  IV.  Relation 
between  fluorescence  and  photochemical  action. 
R,  G.  W.  Norrish  (J.C.S.,  1929,  1604—1611,  1611— 
1621) —III,  The  thermal  decomposition  of  nitrogen 
peroxide  possesses  a  heat  of  activation  of  32,000 
g.-cal.  {this  vol.,  33),  For  the  photochemical  reaction, 
however,  a  minimum  excitation  to  about  80,000 
g.-cal.  is  required  in  order  that  reaction  may  follow  at 
the  next  collision.  It  is  thus  necessary  to  distinguish 
between  the  two  molecular  conditions  of  excitation 
and  activation.  The  former  involves  a  partition 
of  the  absorbed  energy  between  electronic,  vibra¬ 
tional,  and  rotational  degrees  of  freedom,  whilst  the 
latter  occurs  only  when  the  vibrational  and  rotational 
energy  is  raised  to  a  critical  value.  The  earlier  work 
(this  vol.,  893)  on  the  relation  between  quantum 
efficiency*  and  wave-length  demonstrated  that  blue 
light  of  wave-length  4360  A.  is  without  photochemical 
activity,  although  it  causes  molecular  excitation  to 
the  extent  of  64,000  g.-cal.  Such  absorbed  energy 
cannot  be  degraded  to  heat,  for  in  that  ease  sufficient 


energy  would  be  provided  to  cause  decomposition. 
It  must  therefore  be  re-radiated,  the  de-excitation 
of  the  electronic  degree  of  freedom  being  followed  by 
fluorescence.  Further,  in  light  which  is  incompletely 
active  photoehemically  the  fluorescence  will  be 
restricted.  For  wave-lengths  giving  a  quantum 
efficiency  of  two  (complete  photochemical  activity) 
there  will  be  no  fluorescence. 

It  is  suggested  that  the  fluorescence  observed  by 
Zenneck  and  Strasser  (A.,  1912,  ii,  127)  when  nitrogen 
peroxide  is  decomposed  in  an  alternating  discharge 
is  capable  of  an  analogous  interpretation.  The 
fluorescence  is  due  to  radiation  from  excited  molecules 
which  do  not  decompose,  formed  by  collisions  of  the 
first  kind  with  electrons. 

IV.  The  relationship  predicted  between  fluorescence 
and  photochemical  action  in  nitrogen  peroxide  has 
been  verified  experimentally.  Light  of  wave-length 
4360  A.  (photoehemically  inactive)  produces  an 
orange  fluorescence  and  violet  light  (4050  A.,  photo- 
ehemieally  incompletely  active)  a  greenish-yellow 
fluorescence.  The  spectra  of  the  fluorescent  radi¬ 
ations  are  identical,  possessing  two  wide  maxima 
at  about  6400  and  5900  A.,  different  intensity  distri¬ 
butions  accounting  for  the  colour  difference.  Addition 
of  oxygen  destroys  the  fluorescence.  From  the 
concentration  required,  it  is  estimated  that  the  mean 
life  of  the  excited  molecule  is  5x  10  8  sec.,  a  result 
which  is  supported  by  the  observation  that  the 
fluorescence  is  unpolarised.  In  view  of  the  com¬ 
paratively  long  life  of  the  excited  molecule,  it  is 
possible  that  even  for  wave-lengths  which  are  almost 
completely  photoehemically  active  a  small  fraction 
of  excited  molecules  will  fluoresce  before  reaction 
occurs,  A  very  faint  fluorescence  of  this  nature  hm 
been  observed  at  A  3650  A.  It  is  shown  that  reaction 
follows  when  one  of  the  reactant  molecules  possesses 
among  its  vibrational,  and  rotational  degrees  of 
freedom  20,000  g.-cal.  It  is  suggested  that  the 
energy  of  activation,  32,000  g.-cal.,  is  just  sufficient 
to  stimulate  the  vibrational  and  rotational  degrees 
of  freedom  to  this  extent.  This  conclusion  is 
probably  of  general  significance.  F.  J.  Wilkins. 

Photosensitised  and  photochemical  decom¬ 
position  of  hydrazine.  J.  C.  Elgin  and  H.  S. 
Taylor  (J.  Amer.  Chem.  Soe.,  1929,  51,  2059— 
2082). — Gaseous  hydrazine  is  completely  decomposed 
by  ultra-violet  radiation  at  a  rate  which  is  independent 
of  temperature  (15 — 15°) :  (i)  2N2H4~2NH3+ 
N2+H2;  (ii)  2NH3=N2+3Hr  Reaction  (i)  has 
ten  times  the  rate  of  (ii).  As  a  whole,  the  reaction 
is  unimoiecular  in  character ;  this,  however,  is  here 
meaningless.  The  rate  is  uninfluenced  by  addition 
of  nitrogen,  hydrogen,  or  ammonia. 

The  thermal  decomposition  of  hydrazine  in  a 
quartz  vessel  commences  at  about  250° :  (in) 
3N2H4=4NH3+N'2 ;  a  small  quantity  of  hydrogen 
is  also  liberated,  but  not  from  the  ammonia,  which 
is  stable  even  at  500°.  The  reaction  is  heterogeneous 
and  of  unimoiecular  character.  On  the  surface  of 
heated  platinum  or  tungsten  wire  reaction  (i)  occurs. 

The  photochemical  decomposition  of  hydrazine 
sensitised  by  mercury  vapour  to  light  of  2537  A.  was 
also  investigated.  Reaction  (i)  occurs  with  forty 
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times  the  speed  of  reaction  (ii),  so  that  the  latter 
becomes  negligible.  The  reaction,  which  proceeds 
chaimviso,  has  a  rate  which  is  at  least  twice  that  of 
the  sensitised  reaction  2H2+02=2H20  (which 
reaction  was  briefly  examined)  and  is  independent 
of  the  presence  of  nitrogen,  ammonia,  and  hydrogen, 
but  is  proportional  to  the  incident  radiation  intensity. 
The  quantum  efficiency  of  the  sensitised  hydrazine 
decomposition  is  about  13,  which  indicates  an  efficiency 
of  0*3  for  the  sensitised  ammonia  decomposition. 
The  spectrum  of  gaseous  hydrazine  indicates  that 
this  substance  offers  another  example  of  “  pre- 
dissociation.”  The  results  as  a  whole  are  satis¬ 
factorily  explained  by  a  reaction  mechanism  based 
on  a  dissociation  of  primarily  excited  molecules 
into  either  N2H3+H  or  2NH2  as  a  primary  process. 
The  results  show  that  hydrazine  cannot  form  an 
intermediate  product  in  ammonia  decomposition, 
but  the  mechanism  type  proposed  for  the  latter  by 
Bates  and  Taylor  (A,,  1927,  1153)  is  favoured. 

S.  K.  Tweedy. 

Photochemical  oxidation  with  potassium  di- 
chromate.  D.  S.  Morton  (J.  Physical  Chem., 
1929,  33,  1135—1141). — Experiments  on  the  light 
and  dark  reactions  between  ethyl  alcohol  and 
potassium  dieliromate  in  the  presence  of  varying 
concentrations  of  sulphuric  acid  show  that  (i)  under 
suitable  conditions,  dichromate  solutions  are  photo  - 
chemically  active  for  light  absorbed  by  dieliromate, 
(ii)  with  increasing  acidity  the  oxidising  power  of  the 
dieliromate  solution  increases  and  the  apparent 
action  of  light  decreases,  and  (ill)  the  light  reaction 
can  be  varied  from  approximately  zero  to  totality 
by  varying  the  concentration  of  sulphuric  acid. 
The  general  insensitivity  of  chromic  acid  to  light 
implied  by  Luther  and  Forbes  (A.,  1909,  ii,  632), 
although  correct  for  the  high  acidity  used  in  their 
experiments,  is  misleading.  L.  S.  Theobald. 

Photolysis  of  potassium  ferrioxalate  solutions. 
I.  Experimental.  II.  Discussion.  A.  J.  All- 
manb  and  W.  W.  Webb  (J.C.S.,  1929,  151.8 — 1531, 
1531—1537).—!.  The  influence  of  concentration  of 
photolyte,  wave-length,  added  neutral  salts,  intensity, 
intermittent  illumination,  and  inhomogeneous  light 
have  been  studied  on  the  quantum  efficiency  (y)  of 
the  photolysis  of  potassium  ferri oxalate  solutions. 
Between  the  limits  studied,  0*0 231  and  0*06Jf,  y  is 
independent  of  the  concentration  of  the  photolyte. 
Increase  of  wave-length  from  313  to  436  wx  causes  a 
decrease  in  y  from  1*6  to  0*9.  Addition  of  strong 
electrolytes  increases  y.  Potassium  oxalate  forms  an 
exception  in  that  it  causes  a  slight  decrease  in  y.  For 
the  light  used  (wave-length  365  ptx  together  with 
some  of  405  (jp,),  y  is  independent  of  the  intensity 
and  of  whether  the  illumination  is  constant  or  inter¬ 
mittent.  The  use  of  light  forming  a  continuous  band 
between  390  and  460  gu  causes  a  degree  of  decom¬ 
position,  which  is  about  20%  lower  than  that  calculated 
on  the  assumption  that  the  action  of  the  rays  is 
additive.  Although  these  results  agree  with  the 
work  of  Padoa  and  Vita  (A.,  1924,  ii,  322)  they  cannot 
be  regarded  as  definitive  owing  to  the  possibility  of 
certain  errors.  Results  not  liable  to  these  errors 
were  obtained  with  light  containing  two  or  more  of 


the  three  mercury  lines  365,  405,  and  436  pu.  They 
show  that  the  degree  of  decomposition  is  25 — 30% 
greater  than  that  corresponding  with  an  additive 
effect  of  the  different  wave-lengths. 

II.  It  is  suggested  that  the  primary  result  of  the 
absorption  of  a  light  quantum  is  the  activation  of  the 
ferrioxalate  ion,  a  process  which  is  regarded  as 
involving  the  partial  dislocation  of  the  union  between 
the  ferric  ion  and  one  of  the  attached  oxalate  ions. 
Reaction  occurs  following  on  the  collision  of  a  ferri¬ 
oxalate  ion  so  activated  with  a  normal  ion.  On  the 
basis  of  this  theory  it  is  possible  to  explain  the 
influence  of  concentration  of  photolyte,  wave-length, 
intensity,  and  intermittent  illumination  on  the 
quantum  efficiency  y  of  the  photolysis.  The  influence 
of  neutral  salts  is  not  understood.  An  explanation 
of  the  increase  of  y  obtained  with  inhomogeneous  light 
which  was  suggested  by  the  existence  of  the  Raman 
effect  is  put  forward.  F.  J.  Wilkins, 

Physical  development  and  nature  of  the  latent 
image.  R.  E.  Owen. — See  B.,  1929,  623. 

Technique  of  photographic  measurement  of 
absorption  in  the  ultra-violet.  V.  Haednung 
(Helv.  phys.  Acta,  1928, 1,  472—507;  Chem.  Zentr., 
1929,  i,  1130 — 1131). — Two  methods  are  described 
and  applied  to  the  examination  of  glass.  Experiments 
performed  with  betaine,  glycine,  and  sarcosine,  with  a 
view  to  test  Pfeiffer’s  theory  of  the  structure  of 
betaine,  were  inconclusive.  A.  A*  Eldridge. 

Decomposition  of  ethylene  by  ultra-violet 
light.  R.  B.  Mooney  and  E.  B.  Ludlam  (Trans. 
Faraday  Soe.,  1929,  25,  442 — 445). — The  ultra-violet 
absorption  spectrum  of  very  pure  ethylene  has  been 
investigated.  Absorption  is  practically  complete 
from  1850  to  1990  A.,  about  75%  at  2020  A.,  and 
slight  absorption  at  2060 — 2110  A.  The  long  wave¬ 
length  limit  of  absorption,  viz.,  2110 — 2130  A., 
coincides  with  that  calculated  from,  the  heat  of 
dissociation  of  ethylene  into  acetylene  and  atomic 
hydrogen.  Light  radiations  of  wave-length  shorter 
than  2110  A.  cause  ethylene  to  decompose  giving 
acetylene  as  one  of  the  decomposition  products. 
Contrary  to  the  view  of  Bates  and  Taylor  (A.,  1927, 
1 153),  the  presence  of  mercury  vapour  is  not  essential 
for  the  decomposition.  H.  T.  S.  Britton. 

Photochemical  reaction  between  cinnamic  acid 
and  chlorine  in  carbon  tetrachloride  solution. 
K.  P.  Bash  (J.  Indian  Chem.  Soc.,  1929,  6,  341— 
352). — In  the  photochemical  reaction  between  chlorine 
and  cinnamic  acid  in  carbon  tetrachloride  solution 
the  quantum  efficiency  is  2  at  4360  A.,  4  at  4040  A., 
and  7  at  3665  A.  A  “  chain  ”  mechanism  is  there¬ 
fore  indicated,  and  the  following  scheme  is  suggested  : 
(1)  CL+Av=Cl*+Cl,  (2)  R+Ci*=RCl*,  (3)  RC!*+ 
CL =RCL> + Cl* .  The  increase  of  quantum  effici¬ 
ency  with  increase  of  frequency  of  the  incident 
light  is  explained  by  assuming  that  the  activated 
monochloride  carries  with  it  in  the  form  of  kinetic 
energy  part  of  the  higher  energy  content  of  the 
activated  chlorine  atom  associated  with  light  of  higher 
frequency,  and  that  the  length  of  the  “  chain  9f  is 
proportional  to  the  energy  associated  with  the  mono- 
chloride  formed.  The  temperature  coefficient  of  the 
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reaction  varies  from  1*1  at  3665  A,  to  1*38  at  4360  A. 
Ho  fluorescence  could  be  detected  in  a  solution  of 
chlorine  in  carbon  tetrachloride.  F.  L.  Usher. 

Oxidation  of  some  hydroxy-acids  by  bromine. 
I.  The  light  reaction.  II.  The  dark  reaction, 
R.  M.  Purakayastha  (J.  Indian  Chem.  Soc.,  1929, 
6,  375-^383,  385—390;  cf.  Ghosh  and  Basil,  A., 

1928,  970). — I.  The  photochemical  oxidation  of 
lactic,  phenyl-lactic,  mandelic,  and  citric  acids  by 
bromine  has  been  studied  with  the  object  of  elucidating 
the  large  increase  in  the  unimoleeular  velocity 
coefficient  with  diminution  of  the  concentration  of 
bromine.  The  velocity  coefficients  are  nearly  pro¬ 
portional  to  the  concentration  of  the  organic  acid, 
and  inversely  proportional  to  that  of  the  bromine. 
There  is  an  induction  period  which  vanishes  in  the 
presence  of  potassium  bromide.  The  quantum 
efficiency  for  light  about  4700  A.  is  15,  13,  13,  and  3 
in  the  order  in  which  the  acids  are  named  above. 
The  experimental  results,  whilst  supporting  the  view 
previously  put  forward,  that  the  bromine  atoms  which 
are  the  primary  products  of  the  photochemical 
action  become  deactivated  by  collision  with  oxygen 
molecules,  indicate  that  this  view  is  incomplete, 
since  the  reaction  velocity  is  determined  solely  by 
the  ratio  of  bromine  to  tribromide  ion,  irrespective 
of  the  concentration  of  total  bromine  or  free  bromine. 
The  induction  period  is  probably  due  to  the  formation 
of  complexes  between  bromine  and  the  reacting  acid. 

II.  The  influence  of  various  electrolytes  on  the 
rate  of  oxidation  of  phenyl-lactic  acid  and  mandelic 
acid  in  the  dark  has  been  studied.  Unimoleeular 
velocity  coefficients  are  obtained  in  the  presence  of 
potassium  bromide  and  of  hydrobromic  acid.  The 
velocity  coefficient  is  lowered  more  by  hydrobromic 
acid  than  by  potassium  bromide.  The  reaction  is 
accelerated  by  hydrochloric  acid  and  still  more  by 
potassium  chloride,  and  is  also  catalysed  by  the 
sulphate  ion.  Addition  of  sodium  hydroxide  to  the 
system  containing  potassium  bromide  increases  the 
velocity  coefficient  regularly,  whence  it  is  inferred 
that  the  organic  acid  anion  is  alone  reactive.  When 
the  hydrogen-ion  concentration  is  maintained  constant 
the  reaction  is  due  to  free  bromine  molecules  only. 

F.  L,  Usher. 

Effect  of  ultra-violet  light  on  proteins,  M. 
Arthus  [with  G.  Boshell]  (Arch.  Int.  Physiol.,  1928, 
30,  244—249 ;  Chem.  Zentr.,  1929,  i,  1083).— 
Fibrinogen  of  the  citrate-plasma  of  rabbits  and  horses 
loses  its  coagulability  at  56°;  it  is  no  longer  pre¬ 
cipitated  by  sodium  chloride,  nor  does  it  afford 
fibrin  with  thrombin  or  calcium  chloride.  Fibrinogen 
solutions  (Hammarsten)  on  irradiation  deposit  a 
precipitate  and  are  no  longer  coagulated  by  the  toxin 
of  Crotalus  terrificus,  Caseinogen  is  converted  into  a 
substance  which  is  not  precipitated  by  acetic  acid ; 
gelatin  in  sodium  fluoride  solution  exhibited  a 
diminished  solidifying  power.  A.  A.  Eldrxdge. 

Oxidising  action  of  solar  light  on  a  solution 
of  zymosterol  in  oil.  E.  Rousseau  (Compt.  rend., 

1929,  189,  173 — 174). — Solutions  of  zymosterol 
(m.  p,  92*1°)  in  olive  oil  are  slowly  and  progressively 
oxidised  under  the  influence  of  solar  radiation  at  25°, 
although  to  a  smaller  extent  than  ergosterol  or 


cholesterol  (this  vol.,  895).  Strict  comparison  is  not 
possible,  as  the  cholesterol  used  (m.  p.  146-3°)  probably 
contained  traces  of  ergosterol.  J.  Grant. 

Effect  of  ultra-violet  light  on  some  toxins  and 
antitoxins.  M.  Arthus  [with  H.  N.  W.  Collins] 
(Arch.  Int.  Physiol.,  1928,  30,  250—266;  Chem. 
Zentr.,  1929,  i,  1084).— The  toxins  of  Orotalm  terrificus, 
Lachesis  lanceolatus,  Vipera  Rmsellii,  and  Naja 
tripxidians  are  decomposed  by  irradiation  with  ultra¬ 
violet  light.  With  cobra  venom  the  coagulation- 
inhibiting  action  was  sometimes  replaced  by  a  slightly 
accelerating  action.  Presence  of  horse-serum,  egg- 
white,  or  Witte  peptone  protected  the  snake  venoms 
from  decomposition  on  irradiation.  Anti-cobra, 
-dabaia,  and  -bothrops  sera  were  little  affected  by 
irradiation  unless  diluted.  A.  A.  Eldribge. 

Reduction  of  cuprous  chloride.  S.  Sen  (Z. 
anorg.  Chem.,  1929, 181, 427 — 428). — Cuprous  chloride 
is  readily  reduced  to  metallic  copper  by  warming  its 
saturated  ammoniaeal  solution  with  a  little  sodium 
otassium  tartrate  and  40%  formaldehyde,  care 
eing  taken  to  avoid  excess  of  the  latter,  since  other¬ 
wise  cuprous  oxide  is  precipitated. 

H.  F.  Harwood. 

Physical  and  chemical  properties  of  beryllium. 
K.  Illig  (Wiss.  Veroff.  Siemens-Konz.,  1929,  8,  [1], 
74 — 82). — A  review  of  the  literature  dealing  with  the 
physical  properties  of  beryllium  and  its  behaviour 
towards  acids,  bases,  gases,  and  various  oxides. 

A.  R.  Powell. 

Preparation  of  beryllium  by  thermal  methods. 
K.  Illig  and  M.  Hosenfeld  (Wiss.  Veroff.  Siemens- 
Konz.,  1929,  8,  [1],  26 — 29). — An  historical  survey 
of  methods  of  producing  beryllium  by  heating  the 
oxide,  chloride,  fluoride,  and  various  double  salts 
with  alkali  or  alkaline- earth  metals. 

A.  R.  Powell. 

Preparation  of  beryllium  chloride  from  beryl. 
R.  W.  Winters  and  L.  F.  Yntema.— See  B.,  1929, 
641. 

Beryllium  and  its  chloride,  J.  M.  Schmidt 
(Ann.  Chim.,  1929,  [x],  11,  351 — 446),— Beryllium 
chloride  is  obtained  by  heating  a  mixture  of  the  oxide 
and  sugar  charcoal  (the  latter  in  25%  excess)  in  a 
current  of  chlorine  at  900°,  but  is  best  prepared  by 
heating  the  oxide  (from  the  pure  sulphate)  contained 
in  a  silica  tube,  part  of  which  is  maintained  electrically 
at  900°,  in  a  current  of  dry  carbonyl  chloride,  the 
beryllium  chloride  formed  condensing  in  the  cold 
posterior  end  of  the  tube.  Beryllium  chloride  com¬ 
bines  with  dry  ammonia  to  form  the  compound 
BeCI2,2NH3 ;  if  the  action  of  ammonia  is  prolonged 
the  product  contains  other  complexes.  Similar 
results  are  obtained  with  sodamide.  Dry  ammonia 
and  beryllium  chloride  dissolved  in  a  mixture  of 
anhydrous  benzene  and  acetone  give  a  complex 
containing  some  of  the  solvent.  Attempts  to  prepare 
the  bromide  by  heating  the  chloride  in  a  mixture  of 
hydrogen  bromide  and  hydrogen  were  partly  success¬ 
ful  ;  the  amounts  of  conversion  into  the  bromide  at 
325°  and  400°  were  12%  and  16%,  respectively. 

Thermal  analyses  of  mixtures  of  anhydrous 
beryllium  chloride  and  various  metallic  chlorides 
were  made.  It  combines  with  the  chlorides  of  lithium, 
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sodium,  barium,  and  univalent  thallium  to  give 
chlorobery  Hates  of  the  type  MaBeCI4,  and  only 
the  thallium  salt  is  fusible  without  decomposition. 
Thermal  analysis  also  indicated  the  existence  of 
another  compound,  TlBe2Cl5.  The  presence  of  com¬ 
pounds  itfBeCLj  was  not  detected.  Very  fusible 
mixtures  are  formed  with  some  chlorides ;  e.g«9  a 
mixture  of  41*3  parts  of  sodium  chloride  and  58*7 
parts  of  beryllium  chloride  has  m.  p.  215°. 

The.  conductivity  of  beryllium  chloride  in  methyl, 
ethyl,  or  amyl  alcohol,  pyridine,  and  in  ethyl  bromide 
over  a  wide  range  of  concentration  has  been  measured. 
The  conductivity-concentration  curves  are  abnormal 
and  do  not  obey  Kohlrausch’s  square-root  law  in 
dilute  solutions.  This  is  probably  due  to  complex 
formation  with  the  solvent. 

Attempts  to  prepare  pure  beryllium  by  reduction 
of  the  chloride  with  sodium,  lithium,  calcium,  mag¬ 
nesium,  or  cerium  gave  a  product  containing  at  most 
70—80%  Be.  Electrolysis  of  the  chloride  was 
abandoned  owing  to  the  difficulty  of  finding  a  suffi¬ 
ciently  resistant  anode.  Reduction  of  the  oxide  with 
carbon,  gave  only  the  carbide  below  2000°;  above 
this  temperature  beryllium  is  obtained,  but  volatilises 
as  formed.  If  the  reduction  is  carried  out  above 
2000°  in  a  high-frequency  electrical  induction 
furnace  in  the  presence  of  copper  or  iron,  an  alloy 
of  beryllium  and  the  metal  from  which  beryllium 
cannot  be  easily  separated  is  obtained.  Electrolysis 
of  a  mixture  of  2  parts  of  barium,  fluoride  and  1  part 
of  beryllium  chloride  placed  in  the  cavity  of  a 
cylindrical  block  of  graphite,  the  base  of  which 
contains  a  layer  of  the  barium  fluoride-iodide  or 
calcium  fluoride-chloride  eutectics  or  of  an  equi- 
molecular  mixture  of  beryllium  fluoride  and  sodium 
fluoride,  the  graphite  serving  as  anode  and  the  cathode 
consisting  of  a  water-cooled  iron  cylinder,  the  latter 
being  gradually  raised  as  the  electrolysis  proceeds  as  in 
the  preparation  of  calcium,  gave  beryllium  in  the  form 
of  rods  weighing  about  6  g.  and  of  99*5 — 99*8%  purity. 

The  following  m.  p.  of  salts  mixed  with  5%  of  beryl¬ 
lium  were  obtained  :  sodium  chloride,  822° ;  potassium 
chloride,  800°;  calcium  chloride,  788°;  barium 
chloride,  970°;  sodium  fluoride,  1045°;  barium 
fluoride,  1050° ;  beryllium  fluoride  (1  part)  and  barium 
fluoride  (2  parts),  1075°.  The  result  for  calcium 
chloride  is  not  in  accord  with,  that  of  Engle  and 
Hopkins  (B.,  1924,  473),  who  found  that  the  m.  p. 
could  be  lowered  to  650°. 

Attempts  to  measure  the  electrolytic  potential  of 
beryllium  in  ethyl  and  amyl  alcohols  and  in  pyridine 
and  also  the  decomposition  potential  of  the  chloride 
in  these  solvents  are  described.  The  anomalous 
results  are  due  to  interactions  between  the  metal  and 
solutions  of  its  chloride  in  the  organic  solvents. 
Beryllium  reacts  with  ethyl  alcohol  to  form  the 
ethoxide,  a  decomposition  which  is  greatly  accelerated 
by  the  presence  of  the  chloride.  Solutions  of  beryllium 
chloride  in  pyridine  dissolve  silver  chloride  very 
readily,  the  solubility  of  silver  chloride  m  pyridine 
saturated  with  beryllium  chloride  being  22*5  times 
that  in  pure  pyridine.  A.  I.  Vogel. 

Action  of  magnesium  amalgam  on  nitrates, 
and  its  action  on  nitrous  acid,  and  salts  of  the 


oxy- acids  of  sulphur  and  the  halogens.  P. 
Neogx  and  R.  C.  Bhattaoharyya  (J.  Indian  Chem. 
Soc.,  1929,  6,  333 — 340 ;  cf.  A.,  1928,  855).— The 
nitrates  of  beryllium,  cerium,  and  uranium,  on 
reduction  with  5%  magnesium  amalgam,  give 
hyponitrites,  the  solutions  of  which  are  decomposed 
during  concentration.  Aluminium,  thallium,  and 
thorium  nitrates  give  the  hydroxides  only.  Ammonia 
is  formed  in  all  cases,  hydroxylamine  only  in  the  case 
of  cerium  nitrate.  Free  nitrous  acid  yields  no  .hydr¬ 
oxylamine  and  very  little  ammonia,  the  main  product 
being  magnesium  nitrite,  which  is  not  further  reduced. 
Sulphates,  sulphites,  and  dithionates  are  unaffected, 
whilst  thiosulphates  are  reduced  to  a  mixture  of 
sulphite  and  sulphide  with  evolution  of  hydrogen 
sulphide.  Persulphates  are  reduced  to  sulphates, 
bromates,  iodates,  and  periodates  to  the  corre¬ 
sponding  halides,  whilst  chlorates  and  perchlorates 
are  not  reduced  even  at  50°.  F.  L.  Usher. 

Preparation  of  fluorescent  substances.  I. 
Sulphides  of  calcium,  strontium,  and  barium, 
N.  F,  Shirov  (Ukraine  Chem.  J.,  1928, 3,  209—227).— 
The  choice  and  preparation  of  the  starting  materials, 
the  selection  of  apparatus  and  conditions  to  be 
observed,  and  the  method  of  preparation  of  the  above 
luminophores  are  discussed.  The  pure  carbonates  are 
mixed  with  sulphur,  sugar  (to  reduce  any  sulphate 
formed  to  sulphide),  a  flux  (which  is  usually  a  salt  of 
sodium,  potassium,  or  lithium,  sodium  borate, 
lithium  phosphate),  and  with  an  activator  (which  is  a 
nitrate  of  any  metal,  e*g.f  copper,  caesium,  lead, 
etc.).  For  the  preparation  of  complex  luminophores 
either  magnesium  oxide  or  calcium  tungstate  is 
also  added.  Lenard  and  Vanino's  results  were  partly 
repeated.  Barium  sulphide  with  rubidium  and 
calcium  sulphide  and  strontium  sulphide  with 
manganese  give  very  poor  luminophores.  The  best 
red  luminophores  are  those  of  barium  sulphide  with 
copper  and  rubidium,  the  best  yellow  luminophores 
are  those  of  strontium  and  barium  sulphides  with 
lead,  copper,  antimony,  and  thallium.  Indium  and 
calcium  sulphide  give  a  bluish-green  luminophore, 
whilst  indium  or  zirconium  in  strontium  sulphide 
gives  yellowish-green  luminophores  and  thorium  in 
calcium  sulphide  a  bluish- violet  luminophore.  Com¬ 
plex  luminophores  of  composition  strontium  sulphide- 
copper,  strontium  sulphide-uranium,  bismuth— 
strontium-barium  sulphide-thorium,  lead,  copper, 
calcium  sulphide-thallium ,  uranium,  bismuth,  and 
rubidium  were  prepared.  A.  Freiman. 

Hydrated  poly  calcium  aluminates.  A.  Travers 
and  Schnotjtka  (Compt.  rend.,  1929,  188,  1677— 
1679). — If  the  authors'  method  (A.,  1928,  1104)  for 
the  preparation  of  hydrated  tricalcium  aluminate 
from  solutions  of  calcium  nitrate  and  potassium 
aluminate  is  carried  out  other  than  at  11*57— 
11*62  the  resulting  crystals  contain  3—4  parts  of 
CaO  to  1  part  of  A1203,  These  have  now  been  shown 
by  selective  dissolution  of  the  free  lime  in  hydro¬ 
chloric  add  to  be  solid  solutions  of  calcium  hydroxide 
and  hydrated  tricalcium  aluminate,  the  actual  com¬ 
position  being  dependent  on  the  of  the  medium. 

J.  Grant. 
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Use  of  barium  perchlorate  as  a  drying  agent 
and  ammonia  absorbent,  G.  F.  Smith  (Chemist- 
Analyst,  1929,  18,  18 — 24). — Directions  for  the 
preparation,  and  data  concerning  the  use,  of  barium 
perchlorate  are  given.  Chemical  Abstracts. 

Pure  aluminium  orthohydroxide.  P.  A.  Thies- 
sen  and  K.  L.  Thater  (Z.  anorg.  Chem.,  1929,  181, 
417—424). — Aluminium  orthohydroxide,  A1(0H)3,  has 
been  prepared  by  the  careful  decomposition  of 
aluminium  triethyl  with  water.  By  the  action  of 
water  on  a  solution  of  aluminium  triethyl  in  absolute 
alcohol  the  hydroxide  is  obtained  as  a  gelatinous 
precipitate,  whilst  the  passage  of  a  stream  of  nitrogen 
charged  with  the  vapour  of  aluminium  triethyl 
through  water  yields  a  fine  granular  precipitate; 
both  correspond  with  the  formula  Al(OH)r  The 
substance  in  suspension  in.  water  shows  a  weak 
positive  charge,  and  must  consequently  be  regarded 
as  a  base.  H.  F.  Harwood, 

Basic  gallium  acetate  and  [ammonium]  sul¬ 
phate  and  galMum  oxalate.  A.  Tchakirian 
(Cornpt.  rend.,  1929,  189,  251 — 252).— Basic  gallium 
asetate,  4Ga{0Ae)3,2Ga203,5H20,  is  deposited  slowly 
at  the  ordinary  temperature  as  white,  hygroscopic 
micro-crystals  from  a  mixture  of  a  solution  of  a 
gallium  salt,  neutralised  with  ammonium  carbonate, 
with  a  30%  excess  of  acetic  acid.  Basic  gallium 
ammonium  sulphate , 

3(NH1)2S04,3Ga2(S04)3}5Ga203,16H20,  is  precipitated 
from  a  warm  mixture  of  solutions  of  gallium  and 
ammonium  alums  in  the  presence  of  less  than  10%  of 
sulphuric  acid.  Gallium  oxalate ,  Ga2(C204)3,4H203  a 
hygroscopic,  micro -crystalline  powder  which  is  easily 
hydrolysed,  is  prepared  by  boiling  a  solution  of 
gallium  nitrate  with  oxalic  acid  la  the  presence  of 
sufficient  concentrated  nitric  acid  to  destroy  the 
excess  of  oxalic  acid,  which  otherwise  dissolves  the 
oxalate.  J.  Grant. 

Mew  type  of  rare-earth  salts,  G.  A.  Bar- 
bieri  (Atti  R,  Aeead,  LIncei,  1929,  [vi],  9,  906 — 
909). — Tervalent  rare-earth  metals  of  the  cerium 
group  form  argentoeyanides  and  auroeyanides,  but 
it  has  not  been  found  possible  to  obtain  analogous 
salts  of  other  tervalent  metals.  The  following 
argentoeyanides  are  described  :  cerium, 
0e[Ag(CN)2j3l3H20 ;  lanthanum,  (+  3H20) ;  neody¬ 
mium,  (+3H20) ;  luieocobalt, 

[Co{NH3}6][Ag(CN)2]3 ;  the  three  auroeyanides  have 
analogous  formula?.  T.  H.  Pope. 

Extraction  of  commercial  rare-earth  residues 
with  a  view  to  the  concentration  of  illinium. 
B,  W.  Ball  [with  J,  A,  Harris]  (J.  Amer.  Chem,  Soc., 
1929,  51,  2 1 07 — 2 112) . — Efficient  methods  of  extract¬ 
ing  rare  earths  from  double  sulphate  residues  are 
described ;  they  involve  either  fusion  with  sodium 
carbonate  followed  by  evaporation  with  sulphuric  acid 
and  subsequent  extraction  with  wrater,  or  digestion 
with  hot,  saturated  sodium  hydroxide  solution  and 
subsequent  extraction  of  the  residue  with  nitric 
acid.  Commercial  hydrated  oxides  of  the  rare 
earths  are  preferably  extracted  with  nitric  acid  and 
hydrogen  peroxide.  S.  K.  Tweedy. 


Addition  of  ammonia  to  lead  nitrate  and  lead 
sulphate*  W.  Kkings  (Z.  anorg.  Chem.,  1929,  181, 
309 — 336). — Lead  nitrate  forms  three  additive  com¬ 
pounds  with  ammonia,  the  hexammine ,  iriammim 
(m,  p.  115°),  and  the  monoammine .  The  hexammine 
is  stable  only  below  0°,  whereas  the  triammine  not 
only  has  a  more  or  less  definite  m.  p.,  but  also  appears 
to  form  a  eutectic  with  the  monoammine,  a  prepar¬ 
ation  containing  2  mols.  of  ammonia  to  1  mol.  of 
nitrate  becoming  a  viscous  liquid  at  99 — 100°.  The 
vapour  tension  of  the  monoammine  reaches  760  mm, 
at  about  160°,  At  —70°  lead  nitrate  absorbs  more 
ammonia  than  corresponds  with  the  hexammine,  but 
the  excess  of  ammonia  appears  to  be  retained  in  soEd 
solution.  Lead  sulphate  forms  a  diammine  and  a 
teirammine,  both  of  wliick  are  much  less  stable  than 
the  nitrate  ammines.  The  heat  of  formation  of  the 
nitrate  hexammine  is  approximately  the  same  as  those 
of  the  halide  hexammines,  and  that  of  the  sulphate 
tetramminc  approximately  the  same  as  those  of 
the  halide  ietrammines.  The  densities  and  vapour 
pressures  of  the  ammines  at  various  temperatures  are 
tabulated.  A.  B,  Powell. 

Dichloroamine.  R.  M.  Chapin  (J.  Amer,  Clicm, 
Soc.,  1929,  51,  211 2 — 2 1 1 7) . — Chlorination  of  excess 
of  ammonium  ions  at  the  ordinary  temperature 
yields  solely  m onochloroamine.  when,  the  of  the 
solution  exceeds  8*5,  and  nitrogen  trichloride  when 
the  is  below  4*4.  Dichloroamine  is  practically  the 
sole  product  between  pa  4-5  and  5  0.  It  may  also  be 
produced  by  suitably  acidifying  a  monochloroaraine 
solution.  S.  K.  Tweedy. 

Action  of  hydrazine  on  quinquevalent  arsenic 
in  weakly  acid  solution.  II,  H.  Kubina  (Z. 
anal.  Chem,,  1929,  78,  1—36;  cf.  A.,  1928,  972).— In 
the  reduction  of  quinquevalent  arsenic  to  the  tervalent 
state  by  means  of  hydrazine  salts  in  acid  solution 
some  elementary  arsenic  is  always  formed ;  the 
amount  depends  on  the  concentration  of  the  acid, 
being  a  maximum  wiien  1  -hydrochloric  acid  is 
used.  With  5-5AT-aeid  only  minimal  amounts  of 
arsenic  are  produced,  arsenic  trichloride  being 
practically  the  sole  product.  The  arsenic  results  in 
consequence  of  the  secondary  reaction  AsH3~r 
AsC13— 2As+3HCl,  which  has  been  proved  to  be 
quantitative.  It  is  suggested  that  its  formation  is 
due  to  the  production  of  quadrivalent  arsenic  and 
di-imide  as  unstable  intermediate  compounds,  and 
experiments  showed  that  the  addition  of  an  arsenite 
to  the  original  reaction  mixture  of  arsenate,  I^drazine 
salt,  potassium  bromide,  and  hydrochloric  acid 
greatly  increased  the  production  of  elementary 
arsenic,  presumably  by  favouring  the  formation  of 
the  quadrivalent  form.  Napoli's  statement  that 
hydrogen  arsenide  in  contact  with  boding  hydrochloric 
acid  yields  arsenic  trichloride  could  not  be  confirmed. 
Further  experiments  on  the  decomposition  of  hydrogen 
arsenide  which  results  when  a  mixture  of  the  gas 
with  hydrogen  and  a  little  air  is  heated  in  presence 
of  hydrochloric  acid  showed  that  the  formation  of 
arsenic  does  not  take  place  according  to  the  equation 
4 AsH3 — 4 As + 6H2,  but  is  due  to  the  acceleration  of 
the  reaction  4AsH3+302=4As+6H20  by  hydro¬ 
chloric  acid.  H.  F»  Harwood. 
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Reduction  of  dichromates  to  basic  chromium 
salts*  G.  Grather  and  T.  Nagahama  (Hokkaido 
J.  Agric.j  1928,  24,  25 — 38). — Acid  solutions  of 
potassium  dichromate  are  reduced,  in  order  of 
decreasing  effect,  by  lactic  acid,  tartaric  acid,  dextrose, 
tannin,  glycerol,  formaldehyde,  sodium  thiosulphate, 
sodium  sulphite,  sodium  sulphide. 

Chemical  Abstracts. 

Chromium  ethoxides  :  preparation  and  pro¬ 
perties.  P.  A.  Thiessen  and  B.  Kandelaky 
(2.  anorg.  Chem.,  1929,  481,  285 — 294). — Passage  of 
dry  hydrogen  chloride  into  absolute  alcohol  containing 
small  pieces  of  chromium  results  in  the  formation  of  a 
dark  red  solution  which,  after  distilling  off  part  of 
the  alcohol  and  keeping  for  some  weeks  over  sulphuric 
acid  in  a  vacuum,  deposits  dark  green,  tetragonal 
crystals  of  the  compound  CrCl3,4EtOH,  which  loses 
1  mol  of  alcohol  at  50°  in  a  vacuum.  When  a  10% 
solution  of  either  compound  in  absolute  alcohol  is 
treated  with  an  equivalent  quantity  of  sodium  the 
chlorine  is  removed  and  the  solution,  after  filtration 
and  cooling,  deposits  short,  green  prisms  of  chromium 
ethoxide  monoalcoholate ,  Cr(OEt)3,EtOH.  Evapor¬ 
ation  of  the  filtrate  from  the  above  compound  affords 
an  amorphous  residue  of  chromium  ethoxide, 
Cr(OEt)3.  A.  R,  Powell. 

Reduction  of  alkali  tungstates  by  hydrogen* 
J.  A.  M.  VAN  Liemft  (2*  anorg.  Chem*,  1929s  484, 425 — 
426).— Polemical  against  Spitzin  (ef.  A.,  1925,  ii,  1191 ; 
this  vol.,  165).  The  reduction  of  sodium  tungstate 
by  hydrogen  at  1100°  is  represented  by  the  equation 
Na2W04+3H2=W+2Na0H+2H20.  Potassium 
tungstate  is  not  reduced  under  these  conditions,  but 
volatilises  unchanged.  H.  F.  Harwood. 

Uranium  tetroxide  dihydrate.  A.  Rosenheim 
and  EL  Daehr  (Z.  anorg.  Chem.,  1929,  181,  177— 
182) . — Contrary  to  the  statements  of  Hiittig  and 
Schroeder  (A.,  1922,  ii,  510)  uranium  tetroxide 
dihydrate  exists  and  has  been  prepared  in  amorphous 
and  crystalline  forms.  J.  S.  Carter. 

Reactivity  of  iodine  cyanide  in  different 
organic  solvents.  E.  Ohargaff  (J.  Amer.  Chem. 
Soc.,  1929,  51,  1999— 2002).— The  reactivity  of 
iodine  cyanide  towards  silver  benzoicsulphinide  is 
independent  of  the  solvent  (ether,  alcohol,  carbon 
disulphide,  etc.),  contrary  to  the  behaviour  of  iodine 
(A.,  1928,  1131).  Iodine  cyanide,  therefore,  probably 
functions  not  as  a  mixed  halogen  but  as  a  salt  of 
hydrocyanic  acid  and  iodine  hydroxide.  The  results 
confirm  the  hypothesis  that  the  iodine  cyanide 
molecule  differs  in  structure  from  the  iodine  molecule. 

S*  K,  Tweedy. 

Oxygen  compounds  of  rhenium.  I.  Noddack 
and  W.  Noddack:  (Z.  anorg.  Chem.,  1929,  181,  1 — 
37). — Mainly  an  amplification  of  work  previously 
published  (this  vol.,  411).  The  potassium,  silver,  and 
neodymium  salts  of  per-rhenic  acid  are  described. 

J.  S.  Carter. 

Composition  of  iron  fluoride.  E.  Deussen 
(Monatsh.,  1929,  52,  107— 116).— Ferric  hydroxide  is 
dissolved  in  an  excess  of  40%  hydrofluoric  acid, 
evaporated,  and  allowed  to  crystallise  in  presence  of 
nitric  acid  (ef.  Peters,  A.,  1898,  ii,  419).  The  salt 
obtained  is  stable  in  dry  air,  alters  gradually  when 


exposed  to  the  atmosphere,  and  has  the  composition 
FeF3,3H20  (of*  Peters,  be,  ciL)*  There  are  two 
hydrated  ferric  fluorides,  the  second  crystallising 
with  4*5H20  (cf.  Weinland,  Lang,  and  Fikentscher, 
A  1926  136) 

Krapp's  steel  Y2A  (Fe  70% ;  Or  23%;  Ni  7%)  is 
acted  on  by  aqueous  hydrofluoric  acid,  rapidly  with 
20%,  but  less  rapidly  with  5%.  Iron  is  the  chief 
substance  dissolved.  H.  Burton. 

Iron  tetranitrosyl.  W.  Manchot  and  E.  Enk 
(Annalen,  1929,  470,  275 — 283). — When  iron  carbonyl 
is  treated  with  nitric  oxide  under  pressure,  best  at 
44 — 45°,  a  violently  exothermic  reaction  occurs, 
giving  black  crystals  of  iron  tetranitrosyl ,  an  unstable 
substance  of  which  the  dissociation  pressure  is 
variable.  This  when  treated  with  dilute  sulphuric 
acid  gives  the  compound  Fe(N0)S04;  with  liquid 
ammonia  a  brown  product  is  formed,  for  which  the 
formula  Fe(NO)3jNH3  is  tentatively  suggested.  The 
substance  reacts  with  pyridine,  aniline,  pyrrole,  and 
(violently)  with  hydrazine,  and  with  the  appropriate 
reagents  gives  rise  to  the  compounds  Fe(N0)2S203K, 
Fe4(NO}7S3K,  Fe(NO)2SEt,  and  Fe{NO)2(S*C3*OEt)2. 

E.  W.  WlGNALL* 

Methyl  alcohol  compound  of  iron  nitrosyl. 
W.  Manchot  and  H.  Gall  (Annalen,  1929, 470,  271 — 
274). — In  attempts  to  obtain  from  the  compound 
Fe(NO),3Fe(CG)5  a  compound  free  from  carbon 
monoxide,  it  was  found  that  the  replacement  of 
carbon  dioxide  by  nitric  oxide  was  facilitated  by  the 
presence  of  methyl  alcohol.  When  iron  pentaearbonyl 
in  methyl-alcoholic  solution  was  treated  with  nitric 
oxide  at  the  ordinary  temperature,  a  black  product 
was  obtained,  which  was  found  to  contain  carbon,  but 
did  not  give  carbon  monoxide  when  treated  with 
acid ;  it  actually  contained  methyl  alcohol,  retained 
up  to  200°.  The  formula  of  the  compound  is  probably 
Fe(NO),2MeOH.  No  similar  product  was  obtained 
when  acetone,  acetic  acid,  or  chloroform  was  used  as 
solvent.  E.  W.  Wignall. 

Characterisation  of  sulphur-nitric  oxide  com¬ 
pounds  of  univalent  iron,  cobalt,  and  nickel. 
W.  Manchot  and  G.  Lehmann  (Annalen,  1929,  470, 
255—261). — The  sulphur-nitric  oxide  compounds  of 
the  above  metals  (this  vol,  526)  are  compared  with 
the  hyponitrites.  When  the  former  are  treated  with 
dilute  acid,  they  give  rise  to  nitric  oxide,  and  to 
nitrous  oxide  and  nitrogen ;  these  are  presumably 
formed  by  the  reduction  of  the  nitric  oxide  by 
the  univalent  metal,  which  becomes  oxidised  to  the 
bivalent,  and,  in  the  case  of  iron,  to  the  ter  valent 
state.  Since  the  reducing  action  of  hydrogen  sulphide 
vitiates  results,  measurements  of  the  amounts  of  the 
different  gases  produced  were  made  after  decomposing 
the  compounds  by  silver  sulphate,  with  or  without 
added  acid ;  it  has  not  been  found  possible  to  relate 
the  proportions  of  the  gases  to  the  extent  of  oxidation 
of  the  metal.  When  the  decomposition  was  carried 
out  in  presence  of  ferric  sulphate,  the  yield  of  nitric 
oxide  was  increased,  owing  to  the  hindering  of  the 
reduction,  process. 

In  contrast  with  the  above  results,  the  hyponitrites 
were  found  not  to  give  nitric  oxide,  whether  or  not 
ferric  sulphate  was  present.  It  is  therefore  concluded 
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that  the  sulphur-nitric  oxide  compounds  do  not 
contain  a  hyponi trite  grouping,  and  that  the  nitric 
oxide  is  attached  (co-ordinatel}7)  as  a  neutral  molecule. 

E.  W.  WlGNALL, 

Constitution  of  sulphur-nitric  oxide  com¬ 
pounds  of  univalent  iron,  cobalt,  and  nickel. 
W.  Makohot  (Annalen,  1929,  470}  261— 270).— A 
theoretical  discussion  of  the  structure  of  these  com¬ 
pounds  on  the  basis  of  Sidgwick’s  co-ordination 
theory.  A  compound  such  as  Fe(NO)2SEt,  which  is 
soluble  in  benzene  and  other  organic  solvents,  and  is 
thus  homopolar,  is  considered  to  have  the  nitric 
oxide  groupings  attached  to  the  iron  atom  by  co¬ 
ordinated  covalencies  (donated  by  nitrogen),  and 
the  'SEt  grouping  attached  by  a  normal  (shared) 
covalency,  which  may  also  become  an  electrovalency, 
as  is  shown  by  the  small  but  actual  conductivity  of 
the  substances.  The  following  new  'compounds  are 
mentioned:  Co(NO).,SEt;  Co(NO)*SPh;  Ni(NO)SPh; 
Ni(NO)SPh,C5H5N.  “  £.  W.  Wigkall. 

Cobalt  oxides  and  systems  with  oxygen. 
M.  Le  Bla^c  and  E.  Mobhjs  (Z.  physikal.  Chem., 
1929,  142,  151 — 176). — Cobaltous  oxide  prepared  by 
igniting  the  carbonate  in  a  vacuum  absorbs  oxygen, 
the  absorbent  power  being  the  greater  the  lower  is 
the  temperature  of  ignition ;  also  the  higher  is  the 
temperature  at  which  the  solid  is  brought  in  contact 
with  the  gas,  the  more  is  taken  up.  The  oxygen 
absorbed  is  activated,  reacting  immediately  with 
hydrogen  iodide.  Below  about  100°,  the  absorption 
causes  no  change  in  the  lattice,  but  the  system 
CoO,?i02  is  unstable,  and  at  higher  temperatures  is 
transformed  into  the  system  Co30.,m(X,  the  lattice 
being  converted  into  that  of  cobaltocooaltic  oxide. 
On  thermal  decomposition,  this  system  proves  to  be 
bivariant,  consisting  of  a  single  solid  phase  of  variable 
composition.  When  treated  with  oxalic  acid,  the 
cobaltous  salt  is  formed,  and  the  excess  of  oxygen 
corresponding  with  the  cobaltocobaltic  oxide  rapidly 
oxidises  the  acid,  whilst  the  free  oxygen  reacts  only 
slowly,  thus  proving  that  the  solid  is  actually  cobalto¬ 
cobaltic  oxide  with  absorbed  oxygen,  and  not  eobaltic 
oxide ;  the  system  CoO,n02  behaves  similarly.  Thermal 
decomposition  of  pure  cobaltocobaltic  oxide  shows 
the  existence  of  an  equilibrium  Co3O4^=^3CoG+0*5O2, 
whereas  with  pure  cobaltous  oxide  the  decomposition 
pressure  is  less  than  0*1  mm.,  even  at  1250°.  None 
of  the  experiments  gives  indication  of  the  existence 
of  any  oxides  other  than  cobaltous  and  cobalto¬ 
cobaltic;  the  dry  methods  for  the  preparation  of 
eobaltic  oxide  to  be  found  in  the  literature  actually 
give  the  system  Co304,m02.  Hydrated  eobaltic 
oxide  may,  however,  be  prepared  by  precipitating  an 
aqueous  solution  of  eobaltic  sulphate  with  alkali. 
Oxalic  acid  in  aqueous  solution  is  slowly  oxidised 
at  100°  by  air,  the  reaction  being  eatalytically 
accelerated  by  cobaltous  ions.  R,  Cuthill. 

Cobalt  withi  a  co valency  of  four  :  new  series  of 
complex  compounds,  E.  G.  V.  Percival  and 
W.  Wardlaw  (J.C.S.,  1929,  1505— 1512).— A  new 
series  of  compounds  of  the  formula  Bs[CoN4],  where 
R=C5H6N,  C9H«N,  or  C10H10N  and  X  is  a  halogen, 
has  been  isolated  by  the  addition  of  the  appropriate 
base  to  a  solution  of  the  cobalt  halide  in  solution  in 


the  corresponding  concentrated  halogen  acid.  The 
complex  chlorides  were  also  prepared  by  the  addition 
of  the  organic  hydrochloride  to  an  alcoholic  solution 
of  cobaltous  chloride.  Determinations  of  the  mol, 
wt.  and  conductivities  of  these  compounds  indicate 
that  they  are  not  double  salts  of  the  type  2RX,CoX2, 
but  complex  salts  of  the  formula  RjfCoXJ.  Definite 
evidence  is  therefore  provided  of  the  existence  of  the 
CoX4"  ions  postulated  by  Dorman  and  Bassett 
(J.C.S.,  1902,  81,  939)  to  account  for  the  blue  colour 
of  solutions  of  cobalt  halides  in  alcohol  or  concentrated 
halogen  acids. 

Cobaltous  diquinolinium  chloride  has  m.  p.  170— 
171°;  its  monohydrale  has  also  been  isolated.  The 
corresponding  dipyridinium  and  di-2  -methylquiiwlinum 
compounds  have  m.  p.  169—170°  and  239 — 240°, 
respectively.  Cobaltous  diquinolinium  bromide  has 
m.  p.  164—165°;  the  corresponding  dipyridinium 
and  di- 2-methylqmnolin ium  compounds,  m,  p.  165— 
166°  and  231 — 232°,  respectively.  Cobaltous  diquinol- 
inium  iodide  has  m.  p.  156—157°;  the  compound 
Co(CsH5N)2I2  has  m.  p,  196—197°.  F.  J.  Wxlkihs. 

Colours  of  cobaltous  hydroxide.  C.  W.  Still¬ 
well  (J.  Physical  Chem.,  1929,  33,  1247—1271).— 
The  colours  obtained  by  the  interaction  between 
cobalt  chloride  and  potassium  hydroxide  under 
various  conditions  have  been  investigated  micro¬ 
scopically  and  also  by  means  of  X-ray  analysis. 
Freshly-precipitated  cobaltous  hydroxide  is  green  to 
yellowish-green  by  transmitted  light,  and  is  gelatinous, 
laminar,  amorphous,  and  metastable.  The  blue 
colour  is  essentially  a  reflected  colour ;  it  is  probably 
a  Tyndall  blue  scattered  by  small  crystal  nuclei 
which  form  within  the  amorphous  matrix  as  the 
gelatinous  precipitate  ages  to  the  crystalline  form. 
The  freshly  precipitated  hydroxide  tends  to  change  to 
the  rose-coloured  hydroxide  which  is  granular  in 
appearance  and  is  the  stable,  crystalline  form.  Ho 
other  crystalline  forms  were  produced ;  the  light 
blue,  aged  precipitate  is  crystalline,  but  it  has  the 
same  structure  as  the  rose-coloured  hydroxide.  The 
blue  of  the  aged  precipitate  is  also  structural.  Ad¬ 
sorbed  cobaltous  chloride  inhibits  crystal  growth, 
favours  the  formation  of  the  green  precipitate,  and 
hinders  that  of  the  rose.  Freshly-precipitated  nickel- 
ous  hydroxide  is  laminar  and  amorphous,  and  tends 
to  stabilise  the  corresponding  amorphous  cobalt 
hydroxide.  The  change  from  green  to  blue  of 
freshly-precipitated  cobaltous  hydroxide  is  not  due 
to  oxidation. 

When  cobaltous  chloride  solution  is  added  to 
potassium  hydroxide  solution  in  amounts  greater 
than  the  molecular  ratio  1  :  1*5  and  the  precipitate 
is  allowed  to  remain  in  contact  with  the  mother- 
liquor,  ageing  occurs  and  the  colour  of  the  precipitate 
changes  from  green  to  blue  to  rose ;  the  final  rose- 
coloured  precipitate  is  a  basic  salt  of  cobalt  and  is  the 
only  crystalline  product  formed  under  the  experi¬ 
mental  conditions ;  the  blue  is  a  mixture  of  the  rose 
and  the  green ;  and  the  green  is  amorphous,  con¬ 
taining  small  amounts  of  crystalline  hydroxide  and 
basic  salt.  L.  S.  Theobald. 

11  Tartratecobaltinitrite  ”  [existence  of  the 
cobaltyl  group].  M.  Wikttl  (Z.  anorg.  Chem., 
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1929,  181,  121 — 130). — The  suggested  formula  of  a 
complex  salt  used  for  the  determination  of  potassium 
(A.,  1928,  264)  contains  a  cobaltyl  (CoO)  group.  The 
plausibility  of  this  assumption  has  been  investigated 
and  although  no  complete  confirmation  has  resulted, 
a  salt  of  composition  corresponding  approximately 
with  the  formula  (CoO)2S04,NaHS04  has  been 
isolated.  **  J.  S.  Carter. 

Action  of  hydrogen  at  high  pressures  and  at 
high  temperatures  on  solutions  of  ruthenium 
salts.  V.  1ST.  Ipatiev  and  0.  E.  Zvagincev  { J.  Enss. 
Phys.  Chem.  Soc.,  1929,  61,  823— 825)  —The  reducing 
action  of  hydrogen  at  pressures  of  60—150  atm. 
and  from  the  ordinary  temperature  up  to  350°  has 
been  studied  for  slightly  acidified  aqueous  solutions 
of  ammonium,  potassium,  and  sodium  pentachloro- 
ruthenates.  With  rising  temperature  and  increasing 
pressure  the  product  isolated  varied  from  the  hydrated 
oxides  of  ruthenium,  Ru(OH)3,aq.  and  Ru(OH)3,  to 
Bu,Qa  and  metallic  ruthenium.  No  intermediate 
oxides  were  formed,  nor  was  a  blue  solution  formed 
as  by  the  reduction  of  ruthenium  salts  with  zinc  and 
hydrochloric  acid.  A.  Frebian. 

Indicators.  N.  A.  Zaitzev  (J,  Chem.  Ind, 
Moscow,  1928,  5,  722— 723).— Ammonium  5  :  5f-p- 
diphenylenebisazobis  -  8  -  anilino  - 1  -  naphthalenesul  - 
phonate  (from  tetrazotised  benzidine  and  phenyl-peri- 
acid)  is  pink;  lyith  acids  it  becomes  blue.  *>-p- 
Acetamidophenylazo  -  8  -  anilino  - 1  -  naphthalenesul  - 
phonic  acid  (from  diazotjsed  acetyl-p-phenylenedb 
amine,  and  phenyl-peri-acid)  is  less  sensitive  to  acids. 
Since  it  is  insensitive  to  aniline  hydrochloride  it  is 
suitable  for  the  titration  of  aniline.  5-(4-Sulpho-l- 
naphthaleneazoj  -  S  -  anilino  - 1  -  naphthalenesulphonic 
acid  and  (  4-(4-anilino-5rSulpho-l~naphthalencazo)-6- 
hydroxynaphthalener2  :  7-disulphonio  acid  are  suit¬ 
able  for  the  titration  of  alkali  hydroxides. 

Chemical  Abstracts, 

Possible,  ready  replacement  of  the  Zerewitinov 
method.  K<  Ziegler  and  F.  Dersch  (Ber.,  1929, 
62,  [J5],  1833—1834). — Intensely  coloured  organic 
compounds  of  the  alkali  metals  (sodium  triphenyl- 
methyl;  potassium  phenyl  isopropyl)  are  suitable  for 
titrimetric  determination  of  active  hydrogen.  The 
substance  is  preferably  weighed,  without  solvent, 
in  a  nitrogen-filled  tube  and  titrated  with  the  alkali 
compound  until  the  colour  persists.  The  titer  of 
the  solution  is  determined  previously  by  addition 
of  a  dry  aliphatic  bromide  (tt-butyl  bromide)  and 
determination,  of  bromine  by  Volhard’s  method  after 
treatment  with  water.  Alternatively,  an  excess  of 
metallic  derivative  is  used  followed  by  addition  of 
alkyl  bromide  -.until  the  cplour  is  discharged  and 
titration  of  bromine.  H.  Wren. 

t  Determination  of  water  in  micas.  K.  I, 
Yiskont  and  I.  P.  Alimarin  (Trans.  Inst.  Econ. 
Min.  Met.,  Moscow,  1928,  No.  40,  18  pp.). — To  avoid 
evolution  of  hydrogen  by  interaction  of  water  and 
ferrous  oxide,  the  substance  is  heated  with  platinum- 
black,  lead  oxide,  and  sodium  tungstate. 

Chemical  Abstracts. 

Apparatus  for  the  determination  of  water  by 
the  distillation  method.  J.  Pritzker  and  R. 
JuNGKUNZ  (Chem.-Ztg.,  1929,  53,  603).— A  new 


form  of  apparatus  which  permits  of  the  employment  of 
liquids  of  any  sp.  gr.  for  treating  the  substance  under 
examination  is  described;  the  expelled  water  is 
collected  in  a  graduated  tube  and  measured  directly. 
If  the  water  content  of  the  material  does  not  exceed 
25%  the  determination  can  be  completed  in  5  min., 
and  the  results  compare  satisfactorily  with  those 
obtained  by  other  methods.  H.  F.  Harwood. 

Determination  of  chloride  ion  in  reagents. 
A.  Frost  (Trans.  Inst.  Pure  Chem.  Reagents,  Moscow, 

1927,  No.  6,  35 — 37). — Addition  of  nitric  acid  first 

increases  and  then  decreases  the  turbidity,  the 
maximum  effect  being  obtained  with  13%  acid; 
sulphuric  acid  behaves  similarly.  Ammonium  or 
potassium  nitrate,  potassium  or  sodium  sulphate, 
potassium  chlorate,  cadmium  sulphate,  and  zinc 
acetate  (1  g,  per  20  c.c.)  increase  the  turbidity  by 
20%  and  40%  when  the  chloride-ion,  concentration 
is  044—041  and  0’55 — 0'20  mg.  per  20  o.q.  respect¬ 
ively.  Chemical  Abstract^. 

Gravimetric  titration  and  miaro-determin- 
ation  of  hydrochloric  and,  arsenic  acids,  B. 
Ormont  (J.  Russ.  Phys.  Chem.  Soo.,  1929,  61,  355— 
362).— See  this  vol.,  41. 

Determination  of  bromine  in  sea-water  and 
estuary  waters.  A,  I.  Kogan  (Ukraine  Chem.  J., 

1928,  3,  131 — 137).- — Methods  of  determination  of 

small  quantities  of  bromine  in  the  presence  of  large 
quantities  of  chlorine  are  reviewed  and  the  applicability 
to  the  determination  of  bromine  in  sea- water  and 
estuary  waters  is  considered.  Vescelski’e  method  (Z. 
anal.  Chem.,  1899,  39,  81)  is  inapplicable,  whilst 
Berg’s  method  (A.,  1926,  1017)  gives  good  results. 
Bromine  is  determined  colorimetrically  by  adding  3 
drops  of  20%  sulphuric  acid  to  10  c.c.  of  sea-water  and 
then  chlorine  water  until  the  maximum  depth  of  colour 
is  attained.  The  solution  is  then  shaken  with  5  c.c. 
of  chloroform  and  the  oxtraot  compared  with  a  solu¬ 
tion  of  a  known  weight  of  potassium  bromide  in 
estuary  water  from  'which  the  bromine  has  been 
previously  entirely  removed.  With  ordinary  water 
as  solvent  for  the  potassium  bromide  the  results  are 
too  low  as  compared  with  those  found  by  Berg’s 
method.  A.  Freeman. 

Potentiometric  determination  of  bromine, 
octovalent  and  quadrivalent  osmium  in  hydro- 
bromic  acid  solutions.  W.  R.  Crowell  and  H,  D. 
Kirschman  (J.  Amer.  Chem.  Soc.,  1929,  51,  1695 — 
1702). — The  above  titration  may  be  effected  by 
means  of  ter  valent  titanium.  Three  inflexions  in 
the  titration  curve  correspond  respectively  with  the 
reduction  of  bromine  to  bromide  ion,  the  reduction 
of  octovalent  osmium  to  quadrivalent  osmium,  and 
the  reduction  of  quadrivalent  osmium  to  the  tervalent 
state.  This  last  inflexion  is  unsuitable  for  quantit¬ 
ative  work.  Some  results  of  Hendrixson  (A.,  1923, 
ii,  781)  arc  confirmed.  S.  K.  Tweedy. 

Determination  of  sulphur  in  steels  etc.  K, 
Swoboda. — See  B,,  1929,  601. 

Determination  of  sulphur  in  antimony.  C.  G. 
Snyder. — See  B.,  1929,  603. 

Determination  of  sulphuric  acid  in  presence 
of  chromic  acid.  D.  Iaraseneov  (Trans.  Inst. 
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Pure  Chem.  Reagents,  Moscow,  1927,  No.  6,  31 — 
34}.— Excess  of  sodium  hydroxide  is  added  and 
titrated  back  with  sulphuric  acid  to  sodium  dichrom¬ 
ate  and  sulphate,  using  Congo-red  as  indicator.  The 
chromic  acid  is  determined  iodometrically  in  a 
strongly  acid  solution.  Chemical  Abstracts. 

lodometric  determination  of  a  mixture  of 
sulphide,  sulphite,  and  thiosulphate.  R.  Wol- 
lak  (Z.  anal.  Chem.,  1929,  77,  401 — 406). — The 
procedure  is  identical  with  that  of  Kurtenacker  and 
Bittner  (A.,  1925,  ii,  239)  save  for  the  determination 
of  thiosulphate.  This  constituent  is  determined  by 
addition  of  an  excess  of  iodine  to  an  acidified  aliquot 
portion  and  titration  back  with  sodium  sulphite,  the 
resulting  tetrathionate  being  determined  by  the 
cyanide  method  of  Kurtenacker  and  Fritsch  (A., 
1921,  ii,  502).  J.  S.  Garter. 

Volumetric  determination  of  poly  sulphides. 
P.  Szeber^nyi  (Z.  anal.  Chem.,  1929,  78,  36 — 40). — 
A  portion  of  the  polysulphide  solution  is  boiled  for 
2—3  min.  with  an  excess  of  a  standardised  solution 
of  sodium  sulphite,  whereby  all  polysulphide  is  con¬ 
verted  into  thiosulphate.  The  cooled  solution  is 
titrated  with  (HiY-iodine  after  addition  of  sodium 
hydrogen  carbonate.  Another  portion  of  the  original 
solution  is  titrated  in  the  cold  with  OTA7 -iodine,  and 
this  figure,  together  with  the  iodine  value  corre¬ 
sponding  with  the  sodium  sulphite  added,  subtracted 
from  the  first.  The  difference  corresponds  with  the 
sulphur  present  as  polysulphides,  each  c.c.  of  0-1JY- 
iodine  representing  0*0032  g.  of  sulphur.  An  altern¬ 
ative  method  is  based  on  the  change  in  alkalinity 
when  a  polysulphide  is  oxidised  with  an  alkaline 
solution  of  hydrogen  peroxide.  A  portion  of  the 
solution  is  titrated  with  iY-acid,  using  methyl-orange 
as  indicator.  A  second  portion  is  treated  with  zinc 
sulphate  to  remove  sulphides,  filtered,  and  the  thio¬ 
sulphate  in  the  filtrate  titrated  with  iodine  solution. 
A  third  portion  is  treated  with  a  known  volume  of 
Ar-sodium  hydroxide  and  10 — 20  c.c.  of  30%  hydrogen 
peroxide  until  oxidation  is  complete,  and  the  residual 
alkalinity  found  by  titration.  The  decrease  in  total 
alkalinity,  less  twice  the  titration  corresponding  with 
the  thiosulphate  present  in  the  oxidised  portion,  gives 
the  amount  of  polysulphide  present,  each  c.c.  of 
xV-acid  corresponding  with  0*016  g.  of  sulphur. 

H.  F.  Harwood. 

Analytical  applications  of  sodium  hyposul¬ 
phite.  B.  S.  Evans  (Analyst,  1929, 54,  395 — 405). — 
Sodium  hyposulphite  reduces  salts  of  copper,  silver, 
mercury,  bismuth,  selenium,  lead,  arsenic,  and 
antimony  to  the  elementary  state  in  alkaline  solu¬ 
tions  and  the  reduction  is  not  obstructed  by  many 
oxidising  agents  which  would  react  in  an  acid  medium. 
Potassium  cyanide  prevents  the  precipitation  of 
copper  but  favours  that  of  antimony,  and  the  separ¬ 
ation,  at  least  in  the  case  of  lead,  antimony,  and 
bismuth,  is  rapid  and  complete.  The  following  pro¬ 
cesses  have  been  worked  out  in  detail :  determin¬ 
ation  of  antimony  in  high -antimony  copper  alloys ; 
small  amounts  of  bismuth  in  tin-zinc  alloys;  small 
amounts  (0*01 — ff*2%)  of  antimony  in  lead  and  lead 
alloys ;  separation  of  cadmium  from  bismuth ;  and 
lead  from  antimony,  D.  G.  Hewer. 


Determination  of  selenium  dioxide  in  sul¬ 
phuric  acid.  T.  Raikhinstein  (Trans.  Inst.  Pure 
Chem.  Reagents,  Moscow,  1927,  No.  6,  27 — 30). — 
For  0*01 — 0*00005%  Se02,  0*1  c.c.  of  a  4%  aqueous 
solution  of  codeine  phosphate  is  added  to  10  c.c.  of 
the  solution  in  concentrated  sulphuric  acid,  and  the 
selenium  is  determined  colorimetrically.  Arsenic 
acid,  if  below  1%,  gives  no  coloration ;  ferric  iron,  if 
present  in  excess  of  0*0015%  (or,  if  phosphoric  acid 
is  also  present,  0*0074%),  also  gives  a  blue  coloration. 

Chemical  Abstracts. 

Rapid  determination  of  nitrogen  by  KjeldahTs 
method.  H.  Lundin  and  J.  Ellburg. — See  B., 
1929,  596. 

Determination  of  nitric  nitrogen  by  alkaline 
reduction  with  powdered  aluminium.  A.  Seye- 
wetz  (Bull.  Soc.  china.,  1929,  [iv],  45,  463 — 465).— 
Sodium  hydroxide  solution  is  added  at  the  rate  of 
2—3  drops  per  sec.  to  150  c.c.  of  water,  10  g.  of 
powdered  aluminium,  and  an  amount  of  nitrate 
equivalent  to  about  1  g.  of  potassium  nitrate,  at  50°. 
When  the  reaction  has  ceased,  the  liquid  is  distilled 
into  A7-sulphuric  acid.  C.  W.  Gibby. 

Jena  glass  filtering  crucibles.  [Determination 
of  phosphorus  and  potassium.]  R.  H.  Simon.— 
See  B„  1929,625. 

Electrometric  titration  of  boric  acid.  I.  V. 
Grebenschtschikov  and  T.  A.  Favorskaia  (J. 
Russ.  Phys.  Chem.  Soc.,  1929,  61,  561— 574). —The 
titration  curves  of  boric  acid  solutions  exhibit  a 
series  of  breaks,  the  number  and  position  of  which 
depend  on  the  previous  history  of  the  solution. 
Further,  cryoscopic  measurements  show  that  the 
mol.  wt.  of  boric  acid  in  aqueous  solution  falls  on 
keeping  from  72  in  a  fresh  solution  to  a  limiting 
value  of  59.  This  transformation  is  accelerated  by 
heat,  the  equilibrium  mixture  probably  containing 
a  series  of  variously  hydrated  and  associated  acids. 
In  titrating  boric  acid  solutions  in  the  presence  of 
indicators  the  result  will  depend  on  the  method  of 
preparation  of  the  solution  and  on  its  age. 

R.  Trtjszkowski. 

Oxidisability  of  silicon  and  of  Moissan  and 
Siemens  ’  allotropic  modification.  A.  San- 
fourche  (Compt.  rend.,  1929,  188,  1672 — 1675 ;  cf. 
Bedel,  this  vol.,  756,  997). — Silicon  may  be  gradually 
but  completely  converted  into  silica  by  successive 
treatments  with  hydrofluoric  acid  followed  by  ignition 
at  150°,  the  silica  produced  at  each  stage  being 
determined  from  the  percentage  loss  in  weight.  The 
rate  of  conversion  depends  on  the  method  of  pro¬ 
duction  and  state  of  division  of  the  silicon,  and  it  is 
concluded  that  an  allotropic  modification  of  silicon 
partly  soluble  in  hydrofluoric  acid  (Moissan  and 
Siemens)  does  not  exist.  There  is  also  evidence  of 
lower  oxides  (Si302  and  Si304)  which  impart  a  brown 
colour  to  the  supposed  allotropic  form  and  liberate 
hydrogen  on  addition  of  the  acid.  J.  Grant. 

Determination  of  small  amounts  of  potassium 
in  presence  of  much  sodium  by  a  direct^  gaso- 
metric  method.  G.  Jander  and  H.  Faber  (Z. 
anorg.  Chem.,  1929,  181,  189— 192).— A  micro- 
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modification  of  the  method  previously  described 
(A.,  1928,  980).  N  J.  S.  Carter. 

Qualitative  reagent  for  sodium,  E.  R.  Caley 
(J.  Amer.  Chem.  Soc.,  1929,  51,  1965—1969).— 
A  saturated  solution  of  uranyl  acetate  and  cobalt 
acetate  in  6%  acetic  acid,  when  added  in  large 
volume,  favours  the  precipitation  from  solution  of 
sodium  uranyl  cobalt  acetate  in  preference  to  the 
corresponding  potassium  compound.  The  precipitate 
approximates  to  the  composition 
3U02(0Ae)2,Co(0Ae)2,Na0Ae,6H2O.  The  presence  of 
potassium  does  not  appreciably  influence  the  detection 
of  sodium  by  means  of  the  reagent.  The  reagent  is 
only  moderately  sensitive  to  lithium,  and  is  unaffected 
by  heavy  metals.  However,  phosphates  must  always 
be  absent.  The  use  of  the  reagent  in  Noyes5  scheme 
of  qualitative  analysis  is  described. 

S.  K.  Tweedy. 

Determination  of  hardness  in  water  by  means 
of  soap  solution.  6.  Brtthns. — See  B.,  1929.  662. 

Analytical  chemistry  of  beryllium.  H. 
Fischer  (Wiss.  Veroff.  Siemens-Konz.,  1929,  8,  [1], 
9 — 20). — Iron  in  quantity  exceeding  that  of  the 
beryllium  interferes  with  the  quinalizarin  colorimetric 
titration  of  beryllium  (A.,  1928,  385).  To  separate 
beryllium  from  large  quantities  of  iron  both  metals 
are  precipitated  with  ammonia  from  a  cold  solution, 
the  precipitate  is  collected,  washed,  dried,  and  ignited 
over  a  blast,  the  mixed  oxides  are  reduced  in  hydrogen, 
and  the  metallic  iron  is  extracted  with  hydrochloric 
acid.  Strongly  ignited  beryllia  is  insoluble  in  all 
acids  except  hydrofluoric ;  the  residue  is  therefore 
dissolved  in  warm  hydrofluoric  acid,  the  solution 
treated  with  sodium  hydroxide  to  0'25N,  and  titrated 
colorimetrically  with  quinalizarin.  To  determine 
beryllium  in  copper,  nickel,  or  zinc  alloys,  0*5  g.  is 
dissolved  in  concentrated  hydrochloric  acid  and  a 
little  hydrogen  peroxide,  the  solution  evaporated  to 
dryness  on  the  water-bath,  the  residue  dissolved  in 
water,  and  10%  potassium  cyanide  solution  added 
until  the  precipitate  ceases  to  dissolve ;  after  addition 
of  50  c.e.  of  iV'-sodium  hydroxide  the  solution  is 
diluted  to  200  c.c.  and  the  beryllium  titrated.  For 
the  determination  of  beryllium  in  beryl  and  similar 
minerals  1  g.  of  the  finely-ground  substance  is  intim¬ 
ately  mixed  with  1  g.  of  sodium  fluosilicate  and  the 
mixture  heated  at  680 — 710°  in  a  porcelain  crucible. 
The  aqueous  extract  of  the  product  is  treated  with 
sodium  hydroxide  etc . ,  as  described  above.  Ammonia 
does  not  precipitate  beryllia  completely  from  fluoride 
solutions;  they  must  therefore  be  evaporated  with 
sulphuric  acid  before  addition  of  ammonia  for  the 
gravimetric  determination  of  beryllia. 

A.  R.  Powell. 

Simple  qualitative  analysis  of  alloys.  D. 
ScruTo  (Notiz.  chim.-ind.,  1928,  3,  698 — 701 ;  Chem. 
Zentr.,  1929,  i,  1029 — 1030). — Methods  suitable  for 
instructional  purposes  are  described. 

A.  A.  Eldridge. 

Solubility  influences  and  quantitative  analysis. 
L.  Dede  (Z.  angew.  Chem.,  1929, 42,  723). — Polemical 
against  Wendehorst  (A.,  1928,  726).  Cadmium  is 
not  completely  precipitated  as  carbonate  by  an 
excess  of  ammonium  carbonate,  but  good  results 


are  obtained  by  precipitation  with  potassium  carbon¬ 
ate,  even  in  presence  of  potassium  chloride,  and 
ignition  to  oxide  at  900° ;  ignition  at  1000°  results  in 
loss  by  volatilisation.  A.  R.  Powell. 

[Solubility  influences  and  quantitative 
analysis.]  E.  Wendehorst  (Z.  angew.  Chem., 
1929,  42,  723—724). — The  author  reaffirms  the  inter¬ 
ference  of  potassium  chloride  in  the  carbonate  pre¬ 
cipitation  of  cadmium  and  considers  that  Dede’s 
precipitate  contained  sulphate  or  alkali  salt  (cf.  pre¬ 
ceding  abstract).  A.  R.  Powell. 

Spectroscopic  detection  of  lead  in  gold- 
copper-silver  alloys.  W.  Gerlaoh  and  E. 
Schweitzer  (Z.  anorg.  Chem.,  1929,  181,  101—102). 
—The  method  previously  described  (A.,  1928,  859) 
is  applicable  only  to  specimens  of  gold  of  low  silver 
content.  For  the  detection  and  approximate  deter¬ 
mination  of  small  quantities  of  lead  in  gold  alloys 
containing  appreciable  amounts  of  copper  and  silver 
the  lead  line  4057*8  appears  to  be  suitable. 

J.  S.  Carter. 

Spacu’s  sensitive  reaction  for  copper  and 
thiocyanate.  Keagent  for  polysulphides.  A.  J. 
Foloini  (Rev.  Centro  Estud.  Farm.  Bioquim.,  1928, 
17,  305—309;  Chem.  Zentr.,  1929,  i,  562).— Spaces 
and  Fleming’s  reactions  are  not  specific  for  thio¬ 
cyanate.  Spacu’s  reaction  for  copper  is  improved 
by  the  substitution  of  polysulphide  for  thiocyanate. 
Dianisidine  and  diaminofluorene  behave  similarly  to 
toluidine  and  benzidine  (cf.  A.,  1924,  ii,  502;  1925, 
ii,  1003).  '  A.  A.  Eldridge. 

Action  of  complex  halides  and  cyanides  on 
certain  aromatic  diamines.  A.  J.  Folcini  (Rev. 
Centr.  Estud..  Farm.  Bioquim.,  1928,  17,  413 — 417 ; 
Chem.  Zentr.,  1929,  i,  1132). — The  blue  precipitate 
produced  in  presence  of  copper  by  iodides  with 
diamines  of  the  diphenyl  series  is  not  produced  by 
other  halides,  but  the  reaction  is  given  by  cyanides 
as  well  as  by  thiocyanates  (cf.  preceding  abstract). 

A.  A.  Eldridge. 

Volumetric  determination  of  mercury,  H.  B. 
Dunnicleff  and  H,  D.  Suri  (Analyst,  1929,  54, 
405 — 410). — The  mercury  is  first  converted  into 
chloride.  Equal  volumes  of  a  25%  sodium  tartrate 
solution  and  stannous  chloride  solution  are  mixed  in 
the  presence  of  a  constant  current  of  carbon  dioxide, 
the  hydrochloric  acid  is  neutralised  with  sodium 
hydrogen  carbonate,  the  solution  diluted  to  80 — 90 
c.e.,  stirred  (still  in  presence  of  carbon  dioxide),  and 
standardised  by  the  ferric  alum  and  titanous  chloride 
method.  The  above  process  is  repeated,  but  before 
dilution  10  c.c.  of  the  mercuric  chloride  solution  are 
added ;  after  quickly  filtering  through  a  Gooch 
crucible  with  a  double  layer  of  barium  sulphate 
filter-paper  and  asbestos  into  a  burette  in  an  atmo¬ 
sphere  of  carbon  dioxide,  10  e.e,  of  the  filtrate  are 
added  to  an  excess  of  a  hot  solution  of  standard 
ferric  alum,  acidified  with  hydrochloric  acid,  and  the 
excess  is  titrated  against  titanous  chloride.  The  per¬ 
centage  error  in  15  determinations  varied  from 
+0*55  to  —0*22.  In  an  alternative  method,  the 
stannous  chloride  solution  is  neutralised  as  before, 
mercuric  chloride  solution  added,  and  after  complete 
reduction  diluted  to  known  volume  and  filtered,  A 
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known  volume  of  filtrate  is  added  to  standard  iodine 
solution  more  than  sufficient  for  oxidation  of  the 
stannous  chloride  in  tho  filtrate,  and  the  excess 
titrated  against  Q*052ST-sodium  thiosulphate.  The 
degree  of  accuracy  is  much  the  same  as  in  the  first 
method,  and  the  method  should  not  be  relied  on  for 
concentrations  below  0*02527.  JD.  G.  Hewer. 

Volumetric  determination  of  mercury,  XL  L> 
CoLOMBiER  (J.  Pharm.  Cbim,,  1029,  [viii],  10,  15 — 
24). — -Methods  described  in  the  literature  are  examined 
experimentally ;  the  method  of  Deniges  (Bull.  Soc* 
chim.,  1895,  15,  862)  receives  special  attention  and 
slight  improvements  of  it  are  suggested. 

R.  J.  Le  Fevre. 

Determination  of  minute  quantities  ol  mercury, 
J.  Bounar  (Z.  angew.  Chem.,  1929,  42,  820;  cf. 
Thilenius  and  Winzcr,  this  vol.,  531 ;  Stock  and 
Zimmerman,  ibid*,  7 84). — Attention  is  directed  to  a 
previous  publication  (ibid.,  614).  J,  S.  Carter. 

Potenti ©metric  standardisation  of  ceric  sul¬ 
phate  [solutions].  K.  Someya  (Z.  anorg.  Chem., 
1929, 181,  183— 188). — In  presence  of  sulphuric  acid 
solutions  of  ceric  sulphate  may  be  titrated  potentio- 
metrically  using  potassium  ferrooyanido  and  vice 
versa.  In  presence  of  hydrochloric  acid,  solutions 
of  alkali  iodides  may  be  similarly  titrated  with  ceric 
sulphate  solutions.  The  end-point  in  the  latter  case 
is  more  marked  in  presence  of  potassium  cyanide. 

J.  S.  Carter. 

Separation  of  alumMum  as  hydroxide  from 
steels.  W,  J,  Shanebian  and  J.  J.  Gallagher.— 
See  B.,  1929,  60L 

Volumetric  determination  of  manganese  as 
manganic  salt.  R*  La  bo  and  F.  Kitrtz  (Z. 
anorg.  Chem.,  1929,  181>  111- — 120). — The  method 
is  based  on  the  induced  oxidation  of  manganous  to 
manganic  salts  in  presence  of  dichromate  and  arsenite 
(A.,  1928, 600),  The  neutral  or  slightly  acid  solution 
of  manganous  salt,  which  should  contain  not  more 
than  0*2  g.  of  manganese,  is  acidified  with  25  e.c.  of 
5hr-sulphurio  add ;  5  g.  of  sodium  fluoride  and  5 — 10 
e.c.  of  syrupy  phosphoric  add  ate  then  added  and 
the  whole  is  treated  with  45  e.c.  of  a  solution  of  potass¬ 
ium  dichronmte  containing  15  g.  per  litre  and  50  c.c, 
of  a  solution,  containing  15  g,  of  arsenious  oxide  wad 
10  g.  of  sodium  carbonate  per  litre.  After  addition 
of  3  drops  of  a  solution  of  i  g.  of  diphenyia mine  in 
100  c.e.  of  phosphoric  acid  the  manganic  salt  is 
titrated  with  a  solution  of  ferrous  sulphate  until 
the  colour  changes  from  blue  to  green.  Mercuric, 
aluminium,  calcium,  and  (when  present  in  appreciable 
amounts)  ammonium  salts  interfere.  If  it  is  desired 
to  determine  iron  in  presence  of  manganese,  the 
former  may  be  determined  by  Knop’s  method  (A., 
1924,  ii,  351)  and  the  latter,  after  addition  of  sodium 
fluoride  etc.,  by  the  present  method. 

J.  S.  Carter. 

Decomposition  of  potassium  permanganate  to 
solid  manganese  oxides  in  oxidation  reactions. 
[Determination  of  manganese  and  arsenic.] 
B.  REtxmER  and  F.  Homans  (Z.  anal.  Ghern,, 
1929,  77,  407— 441). —An  examination  of  the  con¬ 
stitution  of  the  precipitates  obtained  at  various 
stages  in  titrations  with  permanganate  involving 


complete  eventual  precipitation  of  manganese  as 
dioxide  shows  that  only  in  the  Volhard  process  for 
the  determination  of  manganese  is  the  precipitate 
always  free  from  lower  oxides.  In  all  other  cases 
the  initial  precipitates  contain  lower  oxides  which 
are  finally  converted  into  the  dioxide.  Conversion  into 
dioxide  is  complete  only  when  the  titrated  solution 
is  maintained  at  95 — 400°  and  when  the  acidity  is 
low.  Manganese  may  be  titrated  in  a  manner  similar 
to  that  previously  described  (A.,  1926,  705)  in  media 
made  alkaline  with  sodium  phosphate  and  containing 
potassium  chloride.  Flocculation  of  manganese  di¬ 
oxide  is  assisted  by  addition  of  barium  chloride 
towards  the  end  of  the  titration.  In  boiling  solutions 
containing  acetic  acid  and  sodium  acetate  arsenites 
are  quantitatively  oxidised  to  arsenates  according 
to  the  equation  3  As203 + 2MnaO ,  ===  3  As206 + 4Mn02. 
Analysis  of  a  precipitate  which  had  deposited  in  a 
stock  solution  of  potassium  permanganate  showed 
the  presence  of  both  manganese  dioxide  and  manganic 
oxide.  •  J.  S.  Carter. 

Determination  of  ferrous  iron  in  silicate  rocks. 
II.  Electrometric.  B.  A.  Soule  (J.  Amer.  Chem. 
Soc.,  1929,  51,  2117— 2120).— A  warm  solution  of 
the  ore  in  mixed  hydrochloric  and  hydrofluoric  acids, 
prepared  and  maintained  in  an  atmosphere  of  carbon 
dioxide,  is  titrated  eleetrometrically  with  ceric  sulph¬ 
ate.  The  titration  is  rapid  and  accurate,  arsenic 
from  the  glass  vessels  having  no  disturbing  effect  (A., 
1928,  725,  801).  S.  K.  Tweedy. 

Determination  of  hi-  and  ter-valent  cobalt, 
V.  Cuvelier  (Nat uur we tensch .  Tijds.,  1929,  11. 
1 23 — 1 30)  .—Cobalt  in  the  bi«  and  ter-valent  states 
may  be  differentiated  and  determined  by  titrations 
based  on  successive  oxidations  and  reductions. 
Hydrogen  peroxide  or  sodium  perborate  in  sodium 
hydroxide  solution  oxidises  both  cobalt  and  iron; 
the  excess  of  oxidising  agent  is  removed  by  boiling, 
and  the  solution  reduced  by  means  of  a  known 
excess  of  stannous  chloride.  The  excess  and  the 
ferrous  salt  are  then  oxidised  by  means  of  a  known 
excess  of  potassium  dichromate,  and  this  excess  is  In 
turn  reduced  by  titration  with  a  standardised  ferrous 
sulphate  solution.  By  this  method  of  analysis,  the 
formula  determined  for  the  black  colloidal  mineral 
from,  the  Star  of  the  Congo  mine  at  Katanga,  which 
contains  finely  disseminated  malachite  and  ehryso- 
colla,  was  3Co2O3,2CuO,10H2O ;  this  mineral  has 
recently  been  described  as  heterogenite,  for  which 
the  formula  CoOl2Co203,6H20  was  originally  put 
forward,  S.  I.  Levy. 

Drop  method  of  detecting  molybdenum.  N.  A. 
Tanaxaev  and  G.  A.  Pantschenko  (Ukraine  Chem. 
J.,  1929,  4,  121 — 122). — A  method  is  described  which 
allows  of  the  detection  of  0*001  mg.  of  molybdenum 
in  a  drop  of  solution  (0*02  ex.).  A  drop  each  of 
hydrochloric  acid,  of  the  solution  to  be  tested,  again 
of  hydrochloric  acid,  and  finally  of  a  potassium  thio¬ 
cyanate  solution  are  placed  in  turn  on  a  filter-paper. 
A  drop  Of  a  stannous  chloride  solution  is  then  added, 
when  any  red  colour  due  to  iron  disappears  and  the 
crimson  colour  due  to  the  presence  of  molybdenum 
appears.  The  test  can  be  employed  in  the  presence 
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of  titanium,  uranium,  tungsten,  or  vanadium,  and  is 
applicable  in  the  analysis  of  steel  and  minerals. 

A.  Freeman, 

Determination  of  molybdenum  in  steel,  W.  F. 
Murray. — See  B.,  1929,  001. 

Rapid  detection  of  tungsten  in  ores.  A, 
Petrovsky, — See  R.,  1929,  603. 

Rapid  determination  of  tin  in  lead-base  alloys 
containing  antimony.  T.  B.  Diana. — See  B., 
1929,  647. 

Rapid  determination  of  vanadium  in  ferro- 
vanadium,  J.  Silberstein. — See  B.,  1929,  647. 

Determination  of  vanadium  in  steel.  J. 
Kjlssler  — See  B.?  1929,  601. 

Colorimetric  determination  of  bismuth,  Frick 
and  Enoemann  (Chem.-Ztg.,  1929,  53,  505-507).— 
A  review  of  the  various  modifications  of  the  iodide 
method  for  the  colorimetric  determination  of  bismuth. 

A.  R.  Powell. 

Separation  of  bismuth  from  lead,  I.  Frick 
and  Enoemann  (Chem.-Ztg.,  1929,  53,  601 — 002). — 
The  usual  methods  for  the  separation  of  small  amounts 
of  bismuth  from  lead  are  too  tedious  for  technical 
purposes,  and  a  new  method  has  been  devised,  which 
is  both  rapid  and  exact.  The  nitric  acid  solution  of 
the  two  metals,  containing  up  to  0*2%  of  bismuth, 
is  diluted  to  300  c.c.,  and  a  few  drops  of  Congo- red 
are  added.  Sodium  hydroxide  is  added  until  the 
pu  value  of  the  solution  is  between  3  and  5*2,  as 
shown  by  the  blufeh-red  colour  of  the  indicator, 
whereupon  20  c.c.  of  a  0*7%  solution  of  cinchonine 
hydrochloride  are  introduced,  and  the  liquid ,  is  set 
aside  for  30  min.  The  precipitate  is  collected,  washed 
with  a  cold,  very  dilute  solution  of  the  precipitant 
until  free  from  lead,  redissolved  in  nitric  acid,  and 
the  bismuth  in  solution  determined  colorimetricaUy. 

H.  F.  Harwood. 

Separation  of  bismuth  by  rapid  electrolysis  in 
acid  solution.  A.  Jilek  and  J.  Lukas  (Coll. 
Czech.  Chem.  Comm.,  1929,  1,  369—376), — Satis¬ 
factory  deposits  of  bismuth  can  be  obtained  by 
electrolysis  after  the  following  treatment;  after 
slight  acidification  with  nitric  acid,  sucrose  and  a 
considerable  excess  of  hydroflu oborie  acid  arc  added, 
giving  rise  to  a  complex  salt.  To  obviate  the  dis¬ 
turbing  action  of  the  nitric  acid,  the  acidity  is  first 
reduced  by  adding  potassium  hydroxide,  and  the 
resultant  precipitate  redissolved  by  sucrose  and 
hydrofluoboric  acid.  Electrolysis  is  carried  out  in 
hot  solution  with  a  small  current.  A  similar  pro¬ 
cedure  can  be  used  for  sulphate  solutions.  For 
bismuth  chloride  solutions  containing  hydrochloric 
acid,  potassium  citrate  is  used  for  neutralising  the  acid 
instead  of  potassium  hydroxide.  C.  W.  Gibby. 

Micro-determination  of  bismuth.  P.  Dumont 
and  M,  Bouxllenne  (Compt.  rend.  Soc.  Biol,  1928, 
99,  1247— 124S;  Chem.  Zentr.,  1929,  i,  562).— The 
colour  reaction  with  an  excess  of  potassium  iodide  is 
employed  (cf.  A.}  1928,  1348).  A.  A.  Eldridqe. 

Speetro-analytical  method  for  the  rapid  deter¬ 
mination  of  iridium,  rhodium,  and  palladium  in 
platinum.  W.  Gerlach  and  E.  Schweitzer  (Z. 
anorg.  Chem,,  1929,  181,  103—110;  cf.  A.,  1927, 


845). — Observation  lines  are  tabulated  for  the  deter¬ 
mination  of  quantities  of  rhodium  and  iridium  in 
platinum  of  the  order  10 — 0*1%  with  an  accuracy 
of  ±10%.  No  such  data  are  given  for  palladium, 
but  suitable  lines  arc  indicated.  J,  3,  Carter. 

Benzidine  reaction  in  mineralogical  analysis. 
M.  Dominikiewicz  (Przemysl  Chem.,  1929, 13,  233 — 
236). — The  benzidine  reaction  is  not  given  by  ozone. 
The  reaction  is  positive  for  pyrolusite,  manganite, 
hausmannite,  psilomelane,  and  ilmenite,  and  is 
negative  for  chromite  and  cassiterite. 

R.  Truszeowski. 

Apparatus  for  strong  ultra-violet  and  infra-red 
light  and  photography  with  heat  rays.  J, 
Plotnikov  (Z.  Elektroehem.,  1929,  35,  434—438). 
— Three  types  of  apparatus,  involving  a  carbon  arc, 
strong  sunlight,  or  magnesium  light,  for  the  pro¬ 
duction  of  strong  ultra-violet  or  strong  infra-red 
radiations  are  described.  H.  T.  S.  Britton. 

Small  gas  muffle  oven.  F.  W.  Horst  (Chem. 
Fabr,,  1929,  280— 281).— A  small  inutile  oven  with 
diatom! to  insulation  is  described.  J.  S.  Carter. 

Apparatus  for  determination  of  m.  p.  W. 
Friedel  (Biochem.  Z.,  1929,  209,  65 — 73). — The 
apparatus  consists  of  a  suitably  bored  copper  cylinder 
in  which  are  placed  a  thermometer  and  a  capillary 
tube  containing  the  substance  under  examination. 
A  highly -magnified  image  of  the  tube  can  be  thrown 
on  an  attached  screen  so  that  the  behaviour  of  small 
amounts  of  substance  when  heated,  can  be  watched 
with  ease.  W.  McCartney. 

Apparatus  for  demonstration  [by  projection 
on  a  screen]  of  m.-p.  and  f.-p.  determinations. 
W.  Schmidt  (Chem.  Fabr.,  1929,  279). 

Influence  of  time  of  outflow  and  subsequent 
drainage  on  burette  measurements.  J.  Lindner 
and  F.  Haslwanter  (Z.  angew.  Chem.,  1929,  42, 
821 — 825). — Burettes  were  emptied  at  various  rates 
and  the  subsequent  drainage  was  measured  after 
various  time  intervals.  The  data  are  discussed  in 
their  bearing  on  errors  introduced  into  volumetric 
determinations.  J.  3.  Carter. 

Rapid  calibration  of  pipettes  and  burettes. 
A.  T.  Skohl  (Ind.  Eng.  Chem.  [Anal],  1929, 1,  152— 
153). — The  required  weights  and  one  of  a  pair  of 
tared  flasks  are  placed  on  the  pan  of  a  rough  balance. 
The  other  tared  flask  is  placed  on  the  other  pan. 
Mercury,  covered  by  a  layer  of  water  to  obtain  a 
suitable  meniscus,  is  run  from  the  apparatus  to  be 
calibrated  into  the  second  flask  until  the  balance 
just  turns.  J.  S.  Carter. 

Volumeter  using  water  as  the  measuring 
medium.  J.  A.  Fries  (Ind.  Eng.  Chem.  [Anal.], 
1929,  1,  123 — 125). — The  volume  of  flasks  etc.  is 
determined  by  connecting  them  to  a  burette  filled 
with  water  and  observing  the  change  in  the  Water 
level  when  the  stop-cock  is  opened.  The  procedure 
and  the  method,  of  calculation  are  described. 

J.  S.  Carter. 

Nitrometer  without  rubber  connexions  for 
semi-micro-chemical  work.  E.  Berl,  K.  Hof¬ 
mann,  and  R.  Remmann  (Chem.  Fabr.,  1929,  359 — 
360).— The  apparatus  described  presents  certain  new 
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features  in  control  by  manipulation  of  suitably 
pierced  stop-cocks.  The  customary  arrangement  of 
nitrometer  and  levelling  tube  is  replaced  by  a  gas 
burette  sealed  within  a  glass  jacket;  the  burette  and 
jacket  may  be  connected  by  manipulation  of  a 
stop-cock  at  the  base.  J.  S,  Carter. 

Stopcock  [for  vacuum  work]  in  which  con¬ 
tamination  by  grease  is  prevented,  and  its 
application  to  a  problem  in  gas  technique. 
H.  C.  Ramsfergbk  (J.  Amer,  Chem.  Sac,,  1929,  51, 
2132 — 2134), — The  lowest  edge  only  of  the  cock  is 
lubricated ;  an  annular  “  washer  ”  of  mercury  pre¬ 
vents  access  of  gas  to  the  grease.  The  use  of  such  a 
tap  constructed  to  work  also  as  a  McLeod  gangs  in 
measuring  velocities  of  gaseous  reactions  is  indicated. 

S.  K.  Tweedy. 

Vacuum  contraction  of  density  bulbs,  M. 
Bickers  (J,  Amer.  Chem.  Soc.,  1929,  51,  2042 — 
2051),— An  investigation  of  the  contraction  of  density 
globes  on  evacuation  by  the  hydrostatic  and  by 
Travers1  method  confirms  the  validity  of  Moles  and 
Mir&valles’  empirical  formula  for  the  contraction  of 
such  globes  {A.,  1924,  ii,  451).  The  contraction 
appears  to  be  a  linear  function  of  the  pressure  differ¬ 
ence  to  which  the  bulb  is  submitted. 

S.  K.  Tweedy. 

Pyrex  glass  as  a  radium  container.  S.  0, 
Lind  (Science,  1928,  68,  643—044). — Longitudinal 
and  transverse  cracks  developed  in  1  year  in  a  250-c.c. 
pyrex  flask  half-filled  with  265  mg.  of  radium  chloride 
solution  (cf.  Curtis,  Nature,  1927, 120, 406),  Incipient 
scaling  accompanied  by  interference  colours  was  also 
noted.  L.  S.  Theobald. 

Simple  apparatus  for  direct  reading  of 
corrosion  of  metals r  formation  of  incrustations, 
and  the  oxidising  power  ol  solutions  (Todt 
oxidimeter).  L.  Kohler  (Chem.-Ztg.,  1929,  53, 
507 ;  cf,  Todt,  this  vol,,  145,  270). — The  apparatus 
consists  of  electrodes  of  a  noble  metal  and  the  metal 
under  examination  immersed  in  the  corrosive  liquid 
and  connected  to  a  recording  instrument. 

J.  S.  Carter. 

Portable  apparatus  for  pK  determination. 
A.  Itaho  (Ber.  Ohara  Inst,  landw,  Forsch.,  1929, 
4,  19 — 26). — A  simple  and  inexpensive  type  of  port¬ 
able  potentiometer  which  has  been  designed  for  pn 
determinations  with  quinhydrone  and  calomel  elec¬ 
trodes,  together  with  a  form  of  quinhydrone  electrode 
suitable  for  pn  determinations  with  volumes  of  solution 
of  the  order  of  0*02  e.e,,  are  described.  Data  which 
are  thought  to  establish  that  the  error  of  the  instru¬ 
ment  is  of  the  order  of  1%  are  given. 

E.  A.  Lunt. 

Apparatus  for  hydrogen-ion  determinations. 
H.  K.  Mulford  and  F.  R.  Greenbaum  (J,  Amer. 
Pharro,  Assoc.,  1929,  18,  564 — 568). — An  apparatus 
based  on.  the  Hildebrand  arrangement,  and  reading 
to  an  accuracy  of  0  01  is  described.  The  pn  values 
of  49  medicinal  solutions  are  recorded.  The  apparatus 
is  unsuitable  for  the  determination  of  the  hydrogen- 
ion  concentration  of  solutions  containing  copper, 
arsenic,  bismuth,  antimony,  and  mercury  when  a 
quinhydrone  electrode  is  employed. 

a  G,  N.  Vass.  . 


Bimetallic  electrodes  for  titrations  involving 
a  change  of  hydrogen-ion  concentration.  R.  M. 
Fcjoss  (Inch  Eng.  Chem.  [Anal.],  1929,  1,  125 — 128; 
cf,  Furman  and  Wilson,  A,,  1928,  382). — The  electrode 
pairs,  antimony-lead,  antimony-amalgamated  copper, 
bismuth-silver,  and  copper-copper  oxide,  have  all 
given  satisfactory  results  when  used  for  potentio- 
metric  titrations  involving  changes  in  hydrogen-ion 
concentration.  For  general  acidi metric  work  the 
antimony-amalgamated  copper  pair  is  preferred. 

J.  S.  Carter. 

Flexible  seal  for  electrodes.  M,  C.  Marsh 
(J,  Sci.  Instr.,  1929,  6,  234 — 235).— A  flexible  seal  for 
electrodes  through  metal  or  thick  glass  walls  is 
described.  A  short  length  of  tightly-fitting  rubber 
tubing  is  placed  on  the  rod  forming  the  lead,  and  is 
splayed  out  on  each  side  of  the  wall  by  tightening 
two  nuts  threaded  on.  to  the  rod.  C.  W.  Gibby. 

Electrolytic  conductivity  bridge,  D.  C.  Gall 
(J.  Sci.  Instr.,  1929,  6,  231 — 233). — A  substitution 
method  of  measuring  electrolytic  conductivities,  in¬ 
volving  only  the  accuracy  of  the  resistance  box,  is 
described.  C.  W,  Gibby. 

Electrically-heated  thermostats.  L.  Hock  and 
C.  L.  Nottebohm  (Z,  Elektrochem,,  1929,  35,  458; 
cf.  van  Dampen,  this  vol.,  786),— The  ordinary 
electrical  control  of  a  thermostat  can  be  greatly 
improved  by  placing  a  4-mierofarad  condenser  in 
parallel  with  the  mercury  contact  which  is  connected 
to  a  2- volt  accumulator  (cf.  Nottebohm,  Diss.,  Giessen, 
1929).  H.  T,  S.  Britton. 

Thermostat  constant  to  0*061°.  F.  R.  Winton 
(J.  Sci.  Instr.,  1929,  6,  214 — 217). — A  sensitive 
toluene-mercury  thermoregulator  has  as  contact  at 
the  open  end  a  wire  having  the  tip  covered  with 
burnt  sealing  wax.  The  variations  in  this  resistance 
control  the  grid  bias  of  a  thermionic  valve,  the  anode 
current  of  which  passes  through  the  heating  resist¬ 
ance.  Numerous  essential  precautions  are  described. 

C.  W.  Gibby. 

Pyknometer  for  viscous  substances.  E.  H. 
Riesenfeld  and  T.  Hamburger  (Chem.-Ztg.,  1929, 
53,  547).' — The  apparatus  comprises  a  thick-walled 
cylindrical  vessel  10  mm.  high  and  16  mm,  internal 
diameter  covered  with  a  cover-glass  2  mm.  thick. 
The  cylinder  is  filled  with  the  oil  or  other  viscous 
liquid  to  be  examined,  so  that  the  surface  of  the 
liquid  is  just  above  the  upper  edges  and  the  cover 
is  then  pressed  down  without  including#  any  air 
bubbles,  after  which  'the  determination  is  made  as 
with,  the  ordinary  pyknometer.  A.  R.  Powell. 

Large-capacity  laboratory  condensers.  D.  F, 
Othmer  (IikL  Eng.  Chem.  [Anal.],  1929,  1,  153). — 
Two  double-coil  jacketed  condensers  are  described. 
In  one  water  flows  inside  the  coils  and  in  the  other 
water  flows  outside  the  coils.  J,  S.  Carter. 

Modification  of  the  KjeldaM  trap.  G.  H.  W. 
Lucas  (Ind.  Eng.  Chem.  [Anal.],  1929,  1,  140). — 
The  usual  bulb  trap  is  replaced  by  an  arrangement 
in  which  vapours  leave  the  Kjeldahl  flask  through 
a  1-cm.  tube  fused  into  a  distillation  flask.  Spray 
etc.  is  returned  to  the  Kjeldahl  flask  by  means  of  a 
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3-mm.  tube  sealed  to  the  bottom  of  the  distillation 
flask.  As  an  extra  precaution  a  small  funnel  packed 
with  glass  wool  is  suspended  in  the  neck  of  the 
distillation  flask  just  below  the  side  arm. 

J.  S.  Carter. 

Simple  extraction  apparatus  for  liquids.  H. 
Bach  (Chem.-Ztg.,  1929,  53,  517). — The  apparatus 
of  Baas  and  Bosmann  (Pharm.  Weekblad,  1893, 
No.  9)  for  the  extraction  of  liquids  with  ether  has 
been  modified  by  providing  a  separate  overflow  tube 
from  the  extraction  vessel  back  to  the  ether  dis¬ 
tillation  flask  and  sealing  the  delivery  tube  for  the 
ether  vapour  into  the  upper  part  of  the  extraction 
flask  well  above  the  surface  of  the  liquid  being 
extracted.  The  extraction  flask  is  also  provided 
with  a  stopcock  at  its  lower  end  for  withdrawing  the 
spent  liquid.  A.  R.  Powell. 

Colour  measurement  by  means  of  Moll's 
extinctiometer,  M.  J.  van  Tussenbkoek:  (Chem, 
Weekblad,  1929,  26,  374—381 ;  ef.  A.,  1927,  537).— 
The  radiant  energy  transmitted  by  standard  baths 
of  oil  coloured  by  addition  of  selected  yellow  and 
red  dyes  is  balanced  against  that  transmitted  by 
selected  filters  of  which  the  permeability  for  given 
wave-lengths  is  known.  In  order  to  make  the 


apparatus  sensitive  to  rays  in  the  visible  spectrum, 
infra-red  rays  are  suppressed  by  means  of  copper 
sulphate  solution.  The  effect  of  bleaching  oils  by 
various  refining  methods  is  determined  by  measuring 
the  amounts  of  energy  transmitted  for  the  range  of 
visible  light,  the  results  being  mapped  on  a  curve 
relating  wave-length  to  transmitted  energy. 

S.  I.  Levy. 

Spinning  target  X-ray  generator.  A.  Muller 
(Nature,  1929, 124,  128). 

Production  of  high  Lo  Surdo  fields.  Y. 
Ishida  and  S.  Hiyama  (Nature,  1929, 124,  129). 

Alcoholometric  tables.  A.  V.  Rakovski  (Trans. 
Inst,  Pure  Chem.  Reagents,  Moscow,  1927,  No.  5, 
5 — 112). — New  tables  have  been  prepared  by  critical 
use  of  published  data.  Chemical  Abstracts. 

Nomography.  XY.  Electrometric  determin¬ 
ation  of  0,  Liesche  (Chem.  Fabr.,  1929,  279 — 
280). — A  nomogram  for  the  derivation  of  pB  values 
from  the  observed  E.M.F.  is  given.  J.  S.  Carter. 

Nomography,  0.  Liesche  (Chem.  Fabr.,  1929, 
373 — 374). — Charts  for  converting  pyknometer  weigh¬ 
ings  (water  and  liquid  both  at  20°)  into  df  are 
given. 
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Atmospheric  precipitations.  II.  III.  W. 

Liesegang  (K.  Mitt,  Ver.  Wasserversorg.,  1928,  4, 
178—182,  261—265;  Chem.  Zentr.,  .1929,  i,  1208).— 
A  discussion  of  the  composition  of  rain  and  snow. 

A.  A.  Eldridoe, 

Differences  in  the  condition  of  sea-water  at  the 
margins  of  two  opposing  tidal  currents,  T.  G. 
Thompson  and  R.  G  Miller  (Science,  1928,  68, 
517 — 518). — Analysis  of  two  samples  of  water  taken 
from  opposing  currents  in  the  channel  north  of  San 
Juan  island  and  within  a  few  feet  of  each  other  show 
differences  of  24°  in  temperature,  0*22  in  and  of 
2-8  parts  Cl  per  1000  parts  of  water.  Colour,  sp.  gr., 
and  carbon  dioxide  content  also  differed  considerably. 
Such  changes  are  suggested  to  be  of  marked  biological 
importance.  L.  S.  Theobald. 

Alkaline  reserve  of  sea-water.  R.  Margaria 
(Atti  R.  Aecad.  Lined,  1929,  [yi],  9,  816—820).— 
The  absorption  of  carbon  dioxide  by  sea- water  is 
approximately  proportional  to  the  pressure  of  the 
gas  up  to  51*6  mm.,  at  which  pressure  13*3  e.e,  of 
carbon  dioxide  (at  0°  and  760  mm.)  are  absorbed 
per  100  e.e.  of  sea-water.  From  these  data,  and 
from  the  known  solubility  of  carbon  dioxide  in  a 
prepared  water  of  salinity  equal  to  that  of  sea-water, 
the  amounts  of  carbon  dioxide  simply  dissolved  and 
combined  as  hydrogen  carbonate  in  the  latter  are 
computed,  and  hence  by  Hasselbach’s  modification 
of  Henderson’s  formula  the  pm  value  of  the  sea- water 
is  derived.  The  bearing  of  these  data  on  the  depend¬ 
ence  of  the  pu  value  of  sea-water  on  the  tension  of 
carbon  dioxide  in  contact  with  it  is  discussed  and 
its  physiological  importance  indicated. 

F.  G.  Tryhorn. 


Meteorite  from  Ballinger,  Texas.  H.  H. 
Ninxnger  (J.  GeoL,  1929, 37,  88 — 90) —The  meteorite 
contained  Fe  9148,  Ni  0*54,  Co  048,  Cu  0*07,  P  0*26, 
S  0*01,  Si02  0*12,  C  0*09,  O  1*03%,  with  traces  of 
chromium  and  magnesium.  Platinum  (0*19  oz.  per 
ton)  was  also  present.  Chemical  Abstracts. 

Origin  of  moldavile,  J.  Ohloubek  (Naturwiss., 
1929,  17,  598 — 600).— A  summary  of  a  paper  by 
F.  Hanus  (Abh.  Frag.  Akad.  Wiss.,  1928,  37,  [24]). 
Moldavites  are  aluminium  silicates  (90%)  occurring 
as  greenish  glassy  solids  with  a  rounded  appearance. 
The  material  is  not  readily  fusible  (m.  p.  1300—1400°). 
The  evidence  points  to  a  meteoritic  origin. 

R.  A.  Morton. 

Synthesis  of  kaolin.  R.  Schwarz  (Rec.  trav, 
ehim.,  1929,  48,  695 — 696). — Explanatory.  The 
author  regards  the  synthesis  of  kaolin  by  van  Nieu- 
wenburg  and  Pieters  (cl  this  vol.,  280)  as  a  further 
proof  of  the  correctness  of  his  theory  of  the  formation 
of  kaolin  in  nature.  F.  L.  Usher. 

Blue  rock  salt.  C.  Doelter  (Monatsh.,  1929, 
52,  241 — 252). — A  discussion  of  the  distribution  and 
of  the  origin  of  the  colour  in  blue  rock  salt.  Sieden- 
topf  s  hypothesis  that  the  colour  is  due  to  the  presence 
of  sodium  of  ultramicroscopic  dimensions,  the  view 
that  the  colour  is  induced  by  exposure  to  radium,  and 
also  other  theories  are  considered  to  be  improbable. 
The  author’s  view  is  that  a  pigment  containing  iron 
and  manganese,  and  possibly  organic  substances  or 
sulphur,  is  responsible  for  the  blue  colour. 

A.  I.  Vogel. 

Radium  in  rocks.  I.  Radium  content  of 
some  representative  granites  of  the  eastern 
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seaboard  of  the  United  States.  C.  S*  Piggot 
(Amor.  J.  Sei.j  1929,  [v],  17,  13— 34).— A  detailed 
account  k  given  of  the  experimental  procedure  to  be 
used  in  the  determination  of  the  radium  content  of 
rooks.  The  main  results  obtained  have  been  described 
already  (this  vol,,  163).  It  is  further  stated  that 
part  of  the  radioactive  material  may  be  leached  out 
of  a  granite  by  hot  water.  Apparently  some  of  this 
material  is  associated  with  the  interstices  between 
the  grains  and  with  the  surfaces  of  the  grains  rather 
than  with  them  interiors.  F.  J*  Wilkins. 

Formation  of  cupriferous  44  black  earths  M  in 
Mari  (French  Congo).  R.  Burkhardt  (Arch. 
Sci.  Phys,  Hat.,  1929,  [v],  11,  163—183;  of.  this 
voh,  788). — Analyses  of  “  black  earths  ”  and  lime¬ 
stones  from  various  parts  of  Niari  are  given. 

C.  W.  Gibby. 

Niobium  :  tantalum  ratios  of  titanium 
minerals,  G.  von  Hryesy,  E.  Alexander,  and 
k.  WVrstlin  (Z.  anorg.  Chem.,  1929,  181,  96—100). 
— The  niobium  and  tantalum  contents  of  a  number 
of  titanium  minerals  have  been  determined  by  a 
combination  of  chemical  and  X-ray  spectroscopic 
methods.  The  average  atomic  ratio  of  titanium  to 
niobium  for  rutile,  titanito,  and  perowskite  is  about 
3000  and  the  titanium  :  tantalum  ratio  is  about  7000. 
The  corresponding  values  for  ilmenite  are  about  100 
times  as  great.  J.  S.  Carter. 

Composition  of  apophyllite.  B,  Gossner  and 
0.  Kraus  (Z.  Krist.,  1928,  68,  596—615;  Chem. 
Zentr.,  1929,  i,  496 — 497). — The  fluorine  content  of 
apophyllite  varios  between  T2  and  1*5% ;  the  formula 
4[H2Sij>G5,Ca(OHy,KF  is  proposed.  Analysis  shows 
that  28 — 44  mol.-%  of  the  potassium  fluoride  has 
been  replaced  by  hydroxide  without  marked  dis¬ 
turbance  of  the  atomic  lattice.  X-Ray  investigation 
gave  :  a  12*73,  c  15*S4  A.;  a  :  e=l  :  1*244 ;  the 
unit  cell  contains  4  mols. ;  space-group 

A.  A.  Eldridge. 

Analyses  of  echenite.  Echenite-dblomstrand- 
ite-priorite  series,  G.  P.  Tscherntk  (J.  Russ. 
Phvs,  Chem.  Soe.,  1929,  61,  735 — 770). — The  results 
obtained  by  previous  workers  from  the  analyses  of 
echenite  and  blomstrandite  are  discussed  and  the 
methods  used  by  the  author  described.  Typical 
Ural  echenite  had  d  5*00 — 5*36 ;  that  of  blomstrandite 
was  4*97,  and  of  priori te  4*67.  Uranium  is  absent 
from  typical  Ural  echenites,  but  is  an  essential  con¬ 
stituent  of  both  blomstrandite  and  priorite,  although 
echenites  having  aii  abnormally  high  radioactivity  were 
assumed  to  contain  uranium.  Lead  is  always  found 
in  blomstrandite  but  not  in  echenite,  "whilst  thorium  is 


found  in  all  minerals  of  the  echenite-blomstrandito- 
priorite  series.  In  echenites  of  maximal  d  11—12% 
Th,  in  blomstrandite  8*5%  Th,  and  in  priorite  0*5— 
0*75%  Th  is  present.  With  respect  to  their  rare* 
earths  content  the  minerals  of  the  echenite  series 
can  be  divided  int-o  two  groups.  In  the  typical 
echenites  the  cerites  exceed  the  yttrites,  whilst  in 
blomstrandite  the  relation  is  reversed.  The  author 
assumes  that  the  actual  proportions  in  which  the 
separate  component  elements  of  the  ocrito  group  are 
found  is  the  same  as  found  in  monazite,  Ce.>03 


20,  La,03  15, 
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dioxide  is  not  a  component  of  the  Ural  echenites, 
but  is  found  to  an  extent  of  about  0*5— 1-5%  in 
some  blomstrandites,  whilst  it  is  absent  from  others. 
Tin  is  always  found  in  the  minerals  of  this  family 
and  so  is  silicon,  which  replaces  titanium.  There  are 
also  present  small  quantities  of,  alkaline  earths,  lime, 
of  bivalent  iron,  and  magnesium.  Iron  is  found  to 
tho  extent  of  2*3%  in  echenites,  1*5—2%  in  blom¬ 
strandite,  and  5%  in  priorite.  1—2%  of  lime  are 
found  in  blomstrandite  and  4%  in  priorite.  Traces 
of  fluorine  are  also  found  and  so  are  traces  (1%)  of 
water  and  gases  which  escape  on  heating.  Although 
the  composition  is  not  fixed  and  cannot  be  expressed 
by  a  simple  formula,  the  following  are  suggested  : 

■— * 

A.  Freeman, 

Theory  of  the  formation  of  fusain,  R.  Lieske 
(Rrennstoff-Chera.,  1929*  10,  185—191). — Study  of 
the  mode  of  occurrence  of  fusain  has  established  the 


following  facts  :  (1)  the  deposits  are  usually  lenticular 
in  shape,  (2)  the  fusain  has  been  formed  in  hollow 
spaces  containing  a  greater  or  smaller  amount  of 
gas,  (3)  the  fusain  has  not  been  subjected  to  direct 
earth  pressure  in  the  same  way  as  has  the  surrounding 
bright  or  dull  coal,  (4)  the  fusain  has  not  been 
subjected  to  the  infiltration  of  finely -divided  or 
colloidal  humin  substances.  These  observations,  for 
which  previous  theories  fail  to  account,  lead  to  the 
assumption  that  fusain  has  been  formed  by  the 
coalification  of  coarser  particles  of  plant  material 
which  have  collected  in  the  lenticular  spaces  filled 
with  gas  produced  by  the  decomposition  of  the  sur¬ 
rounding  material.  The  differences  in  the  conditions 
to  which  the  plant  material  within  these  hollow  spaces 
and  that  in  the  surrounding  mass  are  subjected 
account]  fully  for  the  observed  differences  in  the  final 
products.  ‘  A.  B.  Manning. 


Organic  Chemistry. 


Isomerism  and  configuration.  A.  C.  Lunn  and 
J.  K.  Senior  (J.  Physical  Chem.,  1929,  33,  1027 — 
1079). — A  theoretical  paper  in  which  a  mathematical 
treatment  is  developed.  L.  S.  Theobald. 

Vapour-phase  oxidation  of  isomeric  octanes. 
II.  Octanes  with  branched  chains.  III.  Effect 


of  lead  tetraethyl ;  relation  of  oxidation  to 
engine  detonation.  J.  0.  Pope,  F.  J.  Dykstra, 
and  G.  Edgar  (J.  Amer.  Chem.  Soo.,  1929,  51,  2203 — 
2213,  2213 — 2220). — The  oxidation  of  y-methyl- 
heptane,  y-ethylhexane,  0-methyl -y-ethylpentane,  fte- 
dimethylhexane,  and  ppS-trimethvlpentane  has  been 
studied  by  the  methods  previously  described  for 
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tt-octune  (thin  vol.,  900),  Tiio  effect  of  temperature 
on  the  oxygon  consumed,  and  on  the  amounts  of 
carbon  monoxide  and  dioxide  produced  from  mixtures 
of  hydrocarbon  “with  oxygon  sufficient  for  complete 
combustion,  is  shown  graphically  for  each  Isomeride* 
The  onset  of  the  **  low-temperature  disturbance  ”  (the 
“  aldehyde  oxidation  ,?),  involving  a  large  increase  in 
the  production  of  carbon  monoxide,  is  observed  only 
with  y-methylheptano  (280 — 305°)  and  y-ethylhexane 
(285 — 302°).  The  "  high-temperature  disturbance/* 
accompanied  by  complete  combustion,  begins  in  the 
three  eases  examined,  namely,  y-cthylhexane,  p- 
mothyl-y-ethylpentdne,  and  ppS-trimothylpcntanc, 
at  566°,  520°,  and  515°,  respectively.  The  curves  for 
the  low-temperature  oxidation  of  all  the  isomerides 
except  ppS-trimothylpentane  aro  similar  iti  general 
nature.  When  allowance  is  made  for  the  formation 
of  small  amounts  of  unsaturated  hydrocarbons,  the 
oxygen  consumption  agrees  closely  with  that  calcul¬ 
ated  from  the  amounts  of  oxides  of  carbon  formed, 
by  means  of  tho  equations  used  in  the  ease  of  n-octane. 
The  results  arc  in  accordance  with  the  view  that 
oxidation  begins  at  the  methyl  group  at  tho  end  of 
the  longest  unbranched  chain  in  the  molecule  and 
continues  along  the  chain,  giving  aldehydes  of  suc¬ 
cessively  lower  mol.  wt.,  until  a  branch  is  reached. 
The  resulting  ketone  is  more  resistant,  and  little 
further  oxidation  takes  place  until  the  temperature 
of  complete  combustion  is  reached*  This  temperature 
becomes  higher  as  the  amount  of  oxygen  consumed 
in  the  low-temperature  oxidation  increases,  being 
highest  with  ?i-oetane,  The  oxidation  of  ppS-tri- 
methylpentane  begins  at  515°  and  goes  directly  to 
completion.  In  general,  the  temperature  of  initial 
attack  rises  with  the  degree  of  branching  of  the 
molecule.  The  probable  behaviour  of  other  hydro¬ 
carbons  is  discussed. 

Curves  are  given  for  the  consumption  of  oxygen 
by,  and  production  of  oxides  of  carbon  from,  n-octane, 
alone  and  with  0*3  vol.  and  1*07  vol.-%  of  lead 
tetraethyl,  and  from  heptaldehyde,  alone  and  with 
1%  of  lead  tetraethyl,  under  the  conditions  described 
above.  With  ?i- hep  t  aldehyde  the  presence  of  lead 
tetraethyl  greatly  retards  the  aldehyde  oxidation 
and  raises  its  temperature  of  onset  from  235°  to 
270°.  The  production  of  carbon,  dioxide  remains 
unaffected.  With  n-oetane  the  initial  oxidation  to 
ootaldehyde  and,  in  consequence,  the  subsequent 
formation  of  carbon  dioxide  is  slightly  retarded,  and 
the  aldehyde  oxidation  much  retarded.  The  tend¬ 
encies  of  10%  solutions  of  each  of  the  above  isomeric 
octanes  in  a  “  standard  gasoline  ”  to  produce  engine 
detonation,  have  been  compared.  The  order  of  de¬ 
creasing  ease  of  detonation  iB  n-octane,  y-methyl- 
heptane,  y-ebhylhexane,  p -methyl -y-ethylpentane, 
pe-dimethylhexane,  and  pSS-trimethylpentane.  This 
is  also  the  order  of  the  extents  to  which  these  hydro¬ 
carbons  undergo  low-temperature  oxidation,  as  found 
experimentally,  and  as  given  by  the  length  of  the 
longest  unbranched  carbon  chain.  Thus  a  repression 
of  the  aldehyde  oxidation,  whether  by  the  presence 
of  lead  tetraethyl  or  by  a  change  in  structure,  is 
accompanied  by  a  decreasing  tendency  to  detonate. 
The  behaviour  of  other  paraffins  and  the  mechanism 
of  detonation  are  discussed  in  view  of  this  generalis¬ 


ation,  Much  detailed  matter  is  presented  for  which 
the  original  papers  must  be  consulted. 

H.  E.  F.  Notton, 

Polymerisation  of  ethylene  Jby  the  electric 
discharge.  Synthesis  of  butene  and  hexene. 
G.  Mignonao  and  E.  V,  de  Saint -Aunay  (Compt. 
rend.,  1929,  189,  106 — 108;  cl  this  vol.,  537).— 
Ethylene  was  submitted  to  am  electric  discharge, 
using  a  current  of  high  frequency  (d’Arsonval  appar¬ 
atus)  in  a  closed  circuit  containing  a  circulating 
pump,  and  condensers  at  —60°;  80 — 90%  of  the 
ethylene  was  transformed  into  A«-butene  and  A2- 
hexcnc,  identified  by  their  ozonides.  The  authors’ 
theory  that,  under  the  influence  of  the  discharge, 
certain  ethylene  molecules  are  activated  and  link 
with  unactivated  molecules  to  form  butene,  which 
can  then  link  with  further  activated  ethylene  to 
form  hexene,  is  supported  by  the  fact  that,  when  the 
circulation  of  the  gas  is  accelerated  and  the  tem¬ 
perature  of  the  condensers  lowered  to  —80°,  butene 
is  the  main  product,  whereas  with  less  vigorous 
condensation  mostly  hexene  is  produced. 

B.  W.  Anderson, 

Aliphatic  diolefmes.  II.  Preparation  and 
physical  constants  of  A*f-hexadiene,  F.  Cor- 
tese  (J.  Amer.  Chern,  Sac,,  1929,  51,  2266 — 2269), — 
Eure  diallyl,  obtained  in  good  yield  from  ally!  brom¬ 
ide,  or  chloride,  and  magnesium  in  ether  (cf.  Lespieau, 
A.,  1912,  i,  934)*  has  b.  p.  59*57°/760-0  mm.,  t  p. 
—140*9°,  df  0*6863,  1*4012. 

EL  E.  F.  Notton. 

Contact  isomerisation  of  an  aliphatic  tetra- 
hydroterpene.  N.  B.  Zelenski  and  E.  J.  Levina 
(Ber.,  1929,  62,  [B],  1861— 1863).— y?pBimethyl-A. 
octene,  b.  p.  1547753  mm.,  df  0*7396,  14212,  is 

isomerised  by  passage  in  a  current  of  carbon  dioxide 
over  palladised  asbestos  at  200°/l  atm.  toyiydimethyl- 
A3-octene,  b.  p.  1617744  mm.,  df  0*7458,  nf  14259. 
The  intermediate  production  of  y^-dimethyl-A'A- 
octadiene  is  postulated.  H.  Wren. 

Thermochemical  investigation  of  petroleum. 
Thermochemical  change  in  sgualene.  R.  Abe 
and  G.  Shobayashi  (Bull.  Inst.  Phys.  Chem.  Res. 
Tokyo,  1929,  8,  496—501). — On  heating  squalene, 
exothermic  reaction  sets  in  at  300°.  Probably, 
preliminary  polymerisation  is  followed  by  the  form¬ 
ation  of  volatile  hydrocarbons  from  the  unstable  poly¬ 
merisation  products.  The  favourable  action  of 
aluminium  chloride  on  cracking  is  thus  explained. 

B.  W.  Anderson. 

Gzonisation  of  tmsaturaied  gaseous  hydro¬ 
carbons.  IV.  Ozonisation  of  acetylene.  E. 
Briner  and  R.  Wxjnenbdrger  (Helv.  Chixn.  Acta, 
1929,  12,  786 — 790). — When  acetylene  and  ozonised 
oxygen  (7%  03)  were  passed  alternately  through 
liquid  methyl  chloride  and  the  apparatus  was  swept 
out  by  a  stream  of  dry  air  after  each  saturation  the 
residue  after  removing  the  solvent  contained  glyoxal 
(81%),  formic  acid  (5*6%),  and  traces  of  formaldehyde. 

R.  J.  W.  Le  Fevre, 

Trichloronitrosomethane  ,  dichlorof ormoxime 
(phosgene  oxime),  and  their  derivatives,  W. 
Prandte  and  K.  Sennewald  (Ber.,  1929,  62,  [j?]} 
1754 — 1768). — Carbon  disulphide  is  converted  by 
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potassium  dichromate  and  hydrochloric  acid  into 
triehloroniethylsulphonyl  chloride ,  transformed  by 
hydrogen  sulphide  and  anhydrous  sodium  carbonate 
in  presence  of  absolute  alcohol  into  sodium  trichloro- 
methylsulphinate*  The  last-named  substance  is  con¬ 
verted  into  trichloromirosomethane,  b.  p.  5*0°  to  5-5°/ 
70  mm.,  df  1-50,  either  by  cautious  warming  with  10% 
nitric  acid  or  by  regulated  addition  of  68%  nitric  acid 
to  its  aqueous  solution.  The  compound  decomposes 
slowly  when  preserved,  rapidly  when  heated,  into 
nitrosyl  chloride,  nitric  oxide,  trichloronitrome thane, 
and  irichloromethyldichloromethylenmmine,  CC!3*NICCL>. 
It  is  slowly  hydrolysed  by  water  or  aqueous  alkalis,  of 
which  3  mols.  are  required  for  complete  decomposition, 
dichloronitromethane  being  apparently  produced.  It 
reacts  slowly  with  oxygen  at  the  ordinary  temperature 
or  its  b.  p.,  but  is  converted  at  120°  into  nitrogen 
peroxide,  trichloronitrome  thane,  and  hexachloro- 
e thane.  Chromic  acid  oxidises  it  to  trichloronitro- 
methane.  It  appears  to  be  reduced  quantitatively  to 
methylamine  by  iron  filings  and  acetic  acid,  whereas 
hydrogen  sulphide  or  aluminium  amalgam  in  alcohol 
converts  it  into  dichioro-oximinomethane  (phosgene 
oxime).  Trichloromethyldichloromethyleneamine, 
b.  p.  170°/1  atm.,  77°/30  mm,,  df  1*608,  is  a  colourless, 
stable  liquid  reduced  by  iron  filings  in  acetic  acid  to 
ammonia.  Dichloro-oximinomethane  has  m.  p.  39— 
40°  after  softening  at  38 — 39°,  b.  p.  129°/1  atm.,  53 — 
54°/28  mm.  It  is  stable  at  the  atmospheric  tem¬ 
perature,  slowly  hydrolysed  by  cold  water  to  carbon 
dioxide,  hydrogen,  chloride,  and  hydroxylamine.  It 
is  vigorously  decomposed  by  aqueous  alkalis  without 
yielding  well-defined  products.  Under  definite  con- , 
ditions,  trichloronitrosome thane  and  aniline  afford 
chloroamlobenzeneazomethane,  NPhlCCl-NINPh,  m.  p. 
208°  (decomp.).  H.  Wren. 

[Preparation  of]  methylene  bromide*  W.  W. 
Hartman  and  E.  E.  Drkger  (Organic  Syntheses,  1929, 
9,  56—57). 

[Preparation  of]  pentamethylene  bromide* 
J.  von  Braun  (Organic  Synthesis,  1929,  9,  70 — 71). 

Reaction  between  nitrobenzene  and  secondary 
alcohols,  R*  E.  Lyons  and  M.  E.  Pleasant  (Ber.. 
1929,  62,  IB],  1723—1727 ;  cf.  A.,  1927,  234).— The 
action  of  nitrobenzene  on  isopropyl  alcohol  in  the 
presence  of  sodium  hydroxide  follows  the  course  : 

NPh 

3CHMe2*OH  +  8N02Ph  — ^  6NH2Ph  +  gpjj>0+ 

3(C02H)2+3H#C02H.  Under  similar  conditions, 
acetone  is  readily  oxidised  to  the  same  products. 
Azoxybenzene  is  not  reduced  by  isopropyl  alcohol  or 
acetone  under  these  conditions.  Benzoin  is  trans¬ 
formed  into  benzoic  acid  and  azoxybenzene  with  a 
little  azobenzene ;  benzil  and  aniline  do  not  appear 
to  be  formed.  H,  Wren. 

Configurative  relationship  of  C-methylheptan- 
P-ol  with  lactic  acid*  Effect  of  unsaturation  on 
optical  activity*  P.  A*  Levene  and  H.  L.  Haller 
(J.  Biol.  Chem.,  1929,  S3,  177— 183).— S-Methyl-A*- 
hepten-p-ol  was  resolved  by  the  phthalate  method ; 
the  insoluble  brucine  salt  had  [a]24  —4*2°,  and  gave 
a  hydrogen  phthalate,  [a]^  +60*3°,  which  yielded  the 
d-carbinol,  b.  p.  60— 61°/4  mm.,  [a]D  +19*0°  in  ether 


(a -naphthylcarbamate,  m.  p.  64 — 66°,  [a]-2  +32-8°); 
the  mother-liquors  yielded  a  carbinol,  b.p.  87°/22  mm., 
[a]g  —16*2°  in  ether*  The  d-carbinol,  with  ozone, 
gave  1  •y-hydroxyvaleraMehyde,  b.  p.  43 — 46°/l — 2  mm., 
[a]D  —7*8°  in  ether ;  this,  when  oxidised  with  silver 
oxide,  yielded  d-y-hydroxyvaleric  acid ,  [a]f  +18*8° 
(silver  salt,  [a]22  +5*4°).  The  cZ-methylheptenol,  when 
reduced  with  hydrogen  and  palladium,  gave  dimethyl- 
heptan-fi-ol,  b.  p.  61 — 63°/4  mm.,  [a]f  +13  0°  in  ether 
(a -naphthylcarbamate,  m,  p.  75—77°,  [a]22  +16*4°  in 
alcohol) ;  the  latter  carbinol  is  therefore  configur- 
atively  related  to  d-lactic  acid.  The  statement  of 
Pickard  and  Kenyon  (J.C.S.,  1911,  99,  47)  that 
unsaturation  increases  the  magnitude  of  rotation  does 
not  hold  universally ;  such  increase  is,  however, 
constantly  observed  when  the  double  linking  is 
situated  in  the  y-position  to  the  asymmetric  carbon 
atom.  C.  R,  Haringtqn, 

r-Citronellol.  J*  Dceuvre  (Bull.  Soc.  chim. 
1929,  [iv],  45,  403—412). — Magnesium  methyl- 

lieptenylbromide  with  magnesium  (3-chloroethoxy- 
bromide  yields  p -methyl- A£- hep  tene,  b.  p.  115 — 120° 
(dibromo- derivative,  b.  p.  108 — 110°/15  mm.),  and 
r-citronellol,  b.  p.  115 — 117°/15  mm.,  df  0*863,  ng 
14588  [allophanate,  m.  p.  105 — 106°  (cf.  A.,  1928, 
1113)].  On  ozonisation  r-citronellol  yields  8%  of 
formaldehyde,  17%  of  formic  acid,  and  76%  of 
acetone,  indicating  22%  of  a-  and  76%  of  p-form,  and 
hence  the  condensation  has  produced  no  appreciable 
isomerisation.  With  ethylene  oxide,  magnesium 
methylheptenyl  bromide  yields  a  little  p-methyl~Aa» 
heptene,  ethylene  bromohydrin,  and  a  small  amount 
of  r-citronellol  and  polymerisation  products. 
Repetition  of  the  process  of  G.P.  423,544  (B.,  1926, 
771)  afforded  60%  of  p-methyl-Aa-heptene,  b.  p.  120 — 
121°,  df  0*728,  and  ethylene  bromohydrin,  b.  p. 
61 — 62°/23  mm.,  with  only  a  very  small  amount  of 
citronellol.  With  trioxymethylene  in  a  hydrogen 
atmosphere,  magnesium  methylheptenyl  bromide 
affords  in  3  days  15%  of  a  mixture,  b,  p.  121°,  of 
p -methyl- A^-heptene  and  p«methyl-A^c-heptadiene  and 
45%  of  fi^-dimethyl-A'-hepten- a-oZ,  b.  p.  105—106°  /IS 
mm.,  df  0*859,  n]%  14547*  Dimethyl- A* -hepte?iyl 
bromide,  b.  p*  99 — 100°/18  mm.,  df  1*123,  ng  1*4749 
(yield  45%),  gives  a  magnesium  derivative  which  with 
trioxymethylene  similarly  affords  about  40%  of  a 
mixture  of  28%  of  the  a-  and  72%  of  the  P-forms  of 
r-citronellol,  together  -with  $X>-dimeihyl~A*-heptene, 
b.  p.  142—143°,  df  0*768,  ng  1*4321.  This  preparation 
of  r-citronellol  confirms  the  constitution  of  S-citron- 
nellol  and  Z-rhodinol,  the  difference  between  the  latter 
consisting  in  the  different  proportions  of  the  a-  and 
p -forms  present  (cf.  this  voL,  907). 

R.  Brightman. 

Partial  esterification  of  polyhydrie  alcohols, 
VIII*  Proposed  standards  ha  work  on  con¬ 
figuration  of  glycerol  derivatives.  A,  Fair- 
bourne  (J.C.S.,  1929,  1151— 1153;  cf.  A.,  1927,  131 ; 
this  voL,  292). — The  “  ap  and  “  ay  "-dimethyl 
ethers  of  glycerol  prepared  as  described  by  Gilchrist 
and  Purves  (A.,  1926,  153)  and  Zunino  (A.,  1899,  i, 
410),  which  were  proposed  as  reference  compounds  by 
Hibbert,  Whelen,  and  Carter  (this  voL,  292),  have 
been  shown  to  be  identical.  The  products  show  the 
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same  characteristic  properties  and  yield  the  same 
p » n  i trobenzoyloxydimeih ozy propane ,  m,  p»  43°, 

R.  K.  Carlow. 

[Preparation  of]  chloromethyl  ether*  C.  S. 
Marvel  and  P,  K,  Porter  (Organic  Syntheses,  1929, 
9,  58 — 59). 

Preparation  of  Jboric  esters*  E.  Khotinsky  and 
S.  Poupko  (Ukraine  Chem,  J,,  1929,4, 13 — 18). — In  the 
preparation  of  the  esters  of  boric  acid  by  the  action  of 
fused  borax  on  primary  alcohols  in  the  presence  of 
gaseous  hydrogen  chloride,  in  equivalent  amounts, 
the  reaction  appears  to  stop  half-way,  since  the  yield 
of  ester  never  exceeds  48%  and  only  half  of  the 
hydrogen  chloride  is  used*  The  methyl,  b.  p.  63 — 
65°,  ethyl,  b.  p.  120°,  propyl,  b.  p.  175 — 177°,  iso- 
butyl,  b.  p.  210— 21 1°,  and  isoamyl,  b.  p,  254 — 255Q, 
esters  were  obtained,  M.  Zvegintzov, 

Diethyl  pentasulphides ,  I.  and  II,  G.  R.  Levi 
and  A.  Baroni  (Atti  R.  Accad.  Lincei,  1929,  [vi],  9, 
772 — 778,  903 — 906). — Treatment  of  ethyl  mercaptan 
with  sulphur  chloride  and  sulphur  yields  ethyl  tri- 
and  tetra-sulphides,  together  with  an  ethyl  penta- 

sulphide,  probably  b.  p,  119°/26  mm,,  d20 

1*1687,  1 ‘60269,  and  an  isomeric  pentasulphidef 

b.  p,  130°/26  mm.,  dm  M620,  n%  1*59517.  The  latter 
is  transformed  into  the  former  when  heated  above 
200°.  T.  H.  Pope, 

Action  of  niobium  and  tantalum  pentachloride 
on  organic  compounds.  III.  H.  Punk:  and  K. 
Niederlanber  (Ber.,  1929,  62,  [J?],  1688—1691;  cf. 
A,,  1928,  876).— The  action  of  cold  glacial  acetic  acid 
on  tantalum  pentachloride  affords  the  ieira-acetate, 
TaCl(OAe)4,  occasionally  as  the  additive  compound , 
TaCl(0Ae)4,4CH3’C02H.  At  a  higher  temperature 
the  substance  Ta203Gl(0Ac)3  is  produced.  The  various 
acetates  are  hydrolysed  by  water  to  the  compound 
TaOo(OAe).  Niobium  pentachloride  yields  the  sub¬ 
stance  Nb203Cl(OAe)3.  TjWtli  methyl  and  ethyl 
alcohol,  tantalum  pentachloride  affords  the  com¬ 
pounds  TaCL(OMe)3  and  Ta012(OEt)3.  Niobium  penta¬ 
chloride  yields  ill-defined  products  with  these  alcohols. 

H.  Wren. 

Titration  of  acetic  anhydride  in  mixtures  of 
ethyl  or  methyl  alcohol  and  water,  J.  F.  M, 
Caubri  (Ree.  trav.  chim.,  1929,  48,  778 — 792),— The 
anomalous  results  of  Lumiere  and  Barbier  (A.,  1906, 
i,  791)  for  the  titration  of  acetic  anhydride  with 
sodium  hydroxide  in  dilute  aqueous-alcoholic  solution 
are  explained  by  the  partial  esterification  of  the 
anhydride.  The  amount  of  ester  formed  is  con¬ 
siderable  even  in  very  dilute  solutions  and  is  greater 
in  dilute  methyl  alcohol  than  in  dilute  ethyl  alcohol. 
In  agreement  with  deductions  made  from  Weg- 
seheider’s  theory  (A.,  1918,  ii,  394),  it  is  found  that 
the  amount  of  acetic  anhydride  converted  into  the 
ester  during  titration  with  sodium  hydroxide  in 
aqueous-alcoholic  solution  depends  chiefly  on  the 
temperature  (the  higher  the  temperature  the  lower  is 
the  yield  of  ester)  and  on  the  alcohol  concentration, 
but  is  independent  of  the  initial  concentrations  of  the 
anhydride  and  alkali  except  when  these  are  very 
small.  This  type  of  reaction  is  shown  to  be  general 
for  the  interaction  of  esters  of  organic  and  inorganic 


acids,  acid  anhydrides,  and  chlorides  with  organic 
compounds  containing  the  *ONa  group.  Thus  by  the 
interaction  of  sodium  hydroxide  and  benzoyl  chloride 
or  benzoic  anhydride  in  aqueous  acetone  solution, 
ester  formation  is  shown  to  occur,  although  the 
isolation  of  the  ester-like  compound  was  not  possible 
in  this  case.  On  the  basis  of  these  results  it  was 
found  that  acetic  anhydride  may  be  accurately  deter¬ 
mined  in  dilute  aqueous-alcoholic  solution  by  the 
potentiometric  method,  using  a  standard  solution  of 
ammonia  in  the  burette.  J.  W.  Baker. 

Interaction  of  bromine  with  acetic  anhydride, 
V.  Bromination  and  chlorination  compared. 
Some  properties  of  acetic  chloroacetic  anhydride, 

H.  B.  Watson  and  C.  E.  Gregory  (J.C.S.,  1929, 
1373 — 1375). — Acetic  chloroacetic  anhydride  (Anth- 
oine,  Jahresber.,  1883, 1032)  decomposes  when  heated 
into  acetic  anhydride  and  chloroacetic  anhydride. 
When  refluxed  with  chloroacetic  acid  (1  mol.),  acetic 
acid  and  chloroacetic  anhydride  are  formed.  It 
reacts  with  hydrogen  chloride  at  the  ordinary  tem¬ 
perature  to  give  acetyl  chloride  and  chloroacetic  acid. 
When  acetic  acid  and  chloroacetyl  chloride  are  heated 
together,  hydrogen  chloride  is  evolved,  and  from  the 
product  are  separated  acetyl  chloride,  acetic  acid,  and 
chloroacetic  anhydride,  with  relatively  small  amounts 
of  chloroacetic  acid  and  acetic  anhydride.  One  stage 
of  the  scheme  proposed  for  the  halogenation  of  acetic 
acid  (A.,  1925,  i,  1232;  1928,  716),  which  is  further 
discussed,  therefore  occurs  as  {a)  CH,X*CGX+ 
AcOH=CH2X*CO*OAc+HX5and{6)CH2X#C0*O4Ac+ 
HX=CH2X*C02H + AcX.  R.  K.  Callow. 

Activity  of  the  halogens  in  halogen-substituted 
esters.  B.  V.  Tronov,  A.  I.  Akivis,  and  Y.  N. 
Orlov  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  345— 
353).— The  activity  of  the  halogens  in  the  ethyl  esters  of 
a  number  of  aliphatic  halogeno-aeids  was  investigated. 
The  degree  of  activity  of  the  halogen  in  a  particular 
ester  was  found  by  measuring  its  velocity  of  reaction 
with  pyridine,  piperidine,  quinoline,  and  metallic 
sodium.  Experiments  with  the  amines  were  carried 
out  without  a  solvent,  those  with  sodium  methoxide 
in  a  methyl-alcoholic  solution.  The  reagents  were 
mixed  in  equimolecular  proportions,  the  temperature 
being  kept  at  18 — 20°.  The  amount  of  halogen  which 
had  reacted  in  a  given  time  was  determined  either 
gravimetrieally  or  by  Yolkard’s  method.  The  degree 
of  activity  was  determined  by  calculating  the  times 
necessary  for  an  equal  percentage  of  halogen  to  react 
in.  the  different  compounds.  It  was  found  that 
bromine  reacts  with,  the  amines  several  hundred  times 
as  fast  as  chlorine,  that  the  activity  of  the  halogens 
decreases  with  an  increase  in  the  number  of  halogens 
in  the  chain,  that  bromine  shows  an  activity  with 
quinoline  and  pyridine  about  3  times  as  liigh  when  in 
the  a-position  as  when  in  the  p -position  and  about 
10 — 12  times  as  high  as  when  in  the  y-posifcion.  Also 
that  the  substitution  of  a  hydrogen  atom  in  a  halogen- 
substituted  acetate  or  propionate  by  a  carbethoxy- 
roup  decreases  the  activity  of  both  chlorine  and 
romine,  whilst  a  substitution  of  an  acetyl  group 
increases  the  activity  quite  considerably,  and  finally 
that  pyridin.es  acts  about  2*7— 4*3  times  as  rapidly  as 
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quinoline.  The  results  with  sodium  methoxide  are 
less  trustworthy,  since  it  can  react,  not  only  with  the 
halogen,  but  also  with  the  carbonyl  group. 

A.  Freimak. 

Cadmium,  manganous,  and  cobaltous  eMoro- 
acetates.  L.  Fogel,  T*  Rubinsskpein,  and  A, 
Taumak  (Rocz.  Chem.,  1929,  9,  348— 353).— The 
preparation  and  crystalline  form  of  the  following  salts 
are  described  :  (CH,Cl*CG2)2Cd,6H20 ; 

(GHCU*C02)2Cd,H20 ;  (CC^02)2Cd,l*5H2Q ; 

(CH,C1*C02)2Co,6HoO  ;  (CHC12*C02)2, 00,31^0 ; 

(CC13*C02)2Co33*5HoO  ;  (CH2Cl»CO,)2Mii5l*5HaO ; 

3(CECl2-C02).Mn,2CHC VCOoH  ,6H20 ; 

(CCl3C02)22to>3‘5H:>0.  R,  Tiiuszeowskj, 

Reaction  between  amylene  and  dichloroacetic 
acid,  L,  M,  Akdreasov  (Ukraine  Chem,  J., 
1929,  4,  93—94). — The  rate  of  reaction  between 
amylene  and  dichloroacetic  acid  was  investigated  in 
benzene,  chloroform,  carbon  disulphide,  ethyl  alcohol, 
and  ether,  in  order  to  compare  the  reactivities  of 
dichloroacetic  and  trichloroacetic  acids.  It  is  very 
slow,  and  in  the  order  benzene  >  chlorof orm>  carbon 
disulphide.  In  the  so-called  14  active  ”  solvents 
(ethyl  alcohol  and  ether)  the  reaction  does  not  take 
place  at  all,  due,  probably,  to  the  formation  of  inert 
solvation  complexes  by  the  two  reacting  substances. 

M.  ZVEGrNTZOV. 

Reaction  limits  in  the  formation  of  amyl 
trichloroacetate  in  mixtures  of  solvents.  L.  M, 
Axdreasov  (Ukraine  Chem.  J.,  1929,  4?  89—92). — 
The  reaction  limits  between  amylene  and  trichloro¬ 
acetic  acid  were  Investigated  in  the  mixtures  of  inert 
solvents :  benzene-carbon  tetrachloride  and  carbon 
tetrachloride-carbon  disulphide.  Although  the  limits 
in  the  pure  solvents  were  similar,  a  simple  straight-line 
relation  could  be  expected  in  mixtures,  but  the  graphs 
were  very  complex,  being,  in  the  case  of  the  system 
carbon  tetrachloride-benzene,  convex  and  shoving 
pronounced  maxima,  the  position  of  which  depended 
in  the  concentration  of  the  reacting  substances,  whilst 
on  the  system  carbon  tetrachloride-carbon  disulphide 
they  were  convex  for  a  concentration  of  0-75  mol. /litre 
and  concave  for  0*375  mol.  M.  Zvegixtzov. 

[Preparation  of]  n-butyryl  chloride,  B.  Hel- 
ferxch  and  W.  Schaefer  (Organic  Syntheses,  1929, 
9,  32 — 33) .—Butyric  acid  is  treated  with  thionyl 
chloride.  A.  A.  Elprxdge. 

Oxidation  of  simple  and  complex  unsaturated 
fatty  acids  and  hydrocarbons  with  perbenzoic 
acid.  K,  H.  Bauer  and  O.  Bahr  (J,  pr.  Chem., 
1929,  pi],  122,  201 — 213) — Unsaturated  acids  are 
primarily  oxidised  by  perbenzoic  acid  to  oxido-acids, 
0H3»[CHokCH-CH-[CH,]^C02H,  which  bv  hydro- 
0-1 

lysis  with  aqueous  potassium  hydroxide  form  the 
corresponding  polyhydroxy-fatty  acid.  The  following 
examples  are  given  :  oleic  acid,  oxido- oleic  acid,  m.  p. 
52°,  dihydroxystearic  acid,  m.  p.  96°;  elaidic  acid, 
oxidoelaidic  acid,  m.  p.  57*5 — 58*5°  {methyl  ester,  m,  p. 
32™33*5°),  dihydroxystearie  acid,  in.  p.  132° ; 
crude  acid,  oxidoerude  add,  m.  p.  67*5°  (from  which, 
by  treatment  with  hydrazine  hydrate,  hydrazine- 
trucic  mid,  m.  p.  94*5°,  is  obtained),  dihydroxy- 
behenic  acid,  m.  p,  133°;  ricinoleic  acid,  hydroxy- 


oxidoricinoleic  acid ,  an  oil,  trihydroxys tearic  acid, 
m.  p.  110°;  ricinelaldic  acid,  hydroxyoxidoricimlaidic 
acid,  trihydroxystearic  acid,  m.  p.  110°;  linoleic  acid, 
dioxidolinohic  acid,  an  oil,  tetrahydroxysfcearic  acid, 
m.  p.  175°. 

Dicf/ctopentadiene  yields  mono-  and  di-oxido- 
derivatives.  The  last  gives  a  mercurichloride ,  m.  p. 
154°.  Indene  with  perbenzoic  acid  gives  an  oily 
oxidation  product,  from  winch  (Lhydrindone  is 
isolated.  R.  J.  W.  Le  F&vre, 

Fatty  acids  associated  with  rice  starch. 
L.  Lehhma^n  (J.  Amer.  Ohcm.  Soc.,  1929,  51,  2185— 
2188).— Hydrolysis  of  rice  starch  with  dilute  hydro¬ 
chloric  acid  gives  about  0*6%  by  weight  of  a  mixture 
of  palmitic  (36%),  oleic  (35%),  and  linoleic  (29%) 
acids,  approximately  in  the  proportions  named.  The 
mixture  does  not  contain  compounds  of  nitrogen, 
sulphur,  phosphorus,  and  halogens  and  no  glycerol  or 
phytosterol  is  liberated  during  the  hydrolysis.  The 
acyl  residues  must  be  combined  with  the  carbohydrate 
molecule  (cf.  B.,  1926,  686).  H.  E.  F.  Notton. 

Composition  o!  a-eteostearie  acid,  the  most 
important  component  of  Chinese  wood  (tung)  oil. 
J.  Boeseken.— See  R,,  1929,  607. 

Oleosylvic  acid,  F*  Balas  and  R.  HazukovI 
(Coll  Czech.  Chem.  Coinm.,  1929,  1,  401—410).— 
Oleosylvic  acid  can  be  separated  by  fractional 
crystallisation  of  its  di-d-amylamine  salt  into  abietic 
acid  and  d-pimaric  acid,  m.  p,  212—213°,  [a]0  +784° 
in  alcohol.  The  following  salts  of  d-pimaric  acid  are 
also  described :  propylamine,  na,  p.  158°,  [«]D 
4-79*7°  in  chloroform ;  dipropylamine,  m.  p.  112°, 
[a]D  +72*2°  in  alcohol ;  ietrmmthylammomum ,  m.  p. 
230°  (decomp.);  di-x-amylamine,  m.  p.  113°,  [«]D 
+42*5°  in  alcohol ;  piperidine,  m.  p.  133°, 
+61*6°  in  alcohol;  quinine ,  m.  p.  195°,  [«]D  +57*8° 
in  alcohol;  quinidim,  m.  p.  90°,  cinchonidine,  m,  p. 
175°,  [a]D  —30*5°  in  chloroform.  Abietic  acid  forms 
the  following  salts  :  dipropylamine,  m,  p.  160°,  di-d- 
amylmnine,  m.  p.  133°,  [«]c  —17*1°  in,  alcohol ;  piper¬ 
idine,  m.  p.  114°,  quinine,  m.  p.  180°;  qumidine, 
m.  p.  198°,  cinchonidim ,  m.  p.  178°.  Di-d-asnyU 
ammonium  dihydro -d-pimaraie  has  in.  p.  120°  and 
[a]o  +16*2°  in  chloroform,  R.  J.  W.  Le  Firms, 

Constitution  of  linoleic  acid.  R.  D.  Haworth 
(J.C.S.,  1929,  1456— 1461),— Contrary  to  the  state¬ 
ment  of  Takahashi  (cf.  A.,  1919,  i,  468;  1921,  i,  303) 
it  has  been  found  that  linoleic  acid  isolated  from  soya 
bean  is  identical  with  that  obtained  from  poppy-seed 
oil.  GoldsobePs  conclusions  (J.  Russ,  Phys.  Chem. 
Soc,,  1006,  38}  904)  that  linoleic  acid  is  oefcadeca-A^- 
dienoic  acid  have  been  confirmed  by  oxidation 
experiments.  Oxidation  with  potassium  perman¬ 
ganate  in  alkaline  solution  gave  n-hexoie,  azelaic,  and 
oxalic  acids  in  80%  of  the  theoretical  yield,  whilst 
traces  of  malonie  acid  were  detected  by  the  formation 
of  hydrogen  f  or  mazy  1.  Satiric  acid  yielded  mainly 
n-  valeric,  suberic,  and  oxalic  acids  when  oxidised  with 
potassium  permanganate  in  cold  alkaline  solution,  but 
in  warm  solution  increasing  amounts  of  azelaic  and 
w-hexoio  acids  were  obtained.  The  existence  of 
various  tetrabromo-  and  tetrahydroxy-additive  pro¬ 
ducts  of  linoleic  acid  is  explained  on  steric  grounds. 

A.  A.  Goldberg. 
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Syntheses  of  ethyl  acetoacetate  and  malonate. 
H.  Lux  (Ber.,  1929,-62,  [B%  1824— 1827),— Powdered 
sodium  is  covered  with  a  boiling  mixture  of  ether  and 
ethyl  carbonate  to  which  acetone  is  gradually  added. 
After  treatment  with  acetic  acid,  ethyl  acetoacetate 
is  obtained  in  38 — 41%  yield  (calculated  on  sodium  or 
acetone).  Ether  may  be  replaced  by  benzene.  Ethyl 
malonate  is  prepared  in  18%  yield  by  the  addition  of 
ethyl  acetate  to  sodium  and  boiling  ethyl  carbonate 
and  benzene ;  ethyl  acetoacetate  is  obtained  simul¬ 
taneously.  H.  Wren. 

[Preparation  of]  Imvulic  acid.  B.  F,  McKenzie 
(Organic  Syntheses,  1929,  9,  50—51). 

Preparation  ol  tertiary  oc-hy  dr  oxy -acids ,  R, 
Hellmann  (Bull.  Soc.  chim.,  1929,  [iv],  45,  412 — 
414), — Methyl  a-hydroxy-ke tones,  OH*CRR'*COMe, 
obtained  by  hydration  of  dialkylethinylcarbinols 
(Locquin  and  Wouseng,  A,,  1923,  i,  302 ;  1924,  i,  822) 
in  presence  of  acid  mercuric  sulphate,  are  oxidised  by 
alkaline  hypochlorite  or  hypobromite.  a-Hydroxy- 
a-propylvaleric  acid,  m.  p.  80°  {methyl  ester,  b,  p.  83— 
84°/ 10  mm.),  oc-hydroxy-app-trimethylbutyric  acid, 
m.  p.  141°,  and  oL-hydrozy*a-methylvaleric  acid  (yield 
70%),  b.  p.  127 — 128°/10  mm.  {methyl  ester,  b.  j). 
65 — 06°/15  mm.,  ethyl  ester,  b.  p.  68°/9  mm.),  have 
been  thus  prepared.  R.  Brigiltman. 

Existence  of  an  isomeride  of  oxalic  acid. 
A.  E.  TscHiTSCHiBABm  (J.  Russ.  Phys.  Cliem.  Soc., 
1929,  61,  607 — 612). — The  theoretical  possibility  of 
the  existence  of  c  i  s-trans  -  isomer  i  am  of  oxalic  acid  is 
considered  and  certain  results  obtained  by  earlier 
workers  are  reviewed  in  the  light  of  this  possibility. 

R.  Trtjszkowski. 

Constitution  of  maleic  acid,  K.  yon  Atjwers 
and  L.  Habbes  (Ber.,  1929,  62,  [B],  1678—1688).— 
Spectroscopic  examination  of  a  scries  of  compounds 
of  the  fumaric  acid  group  in  many  of  which  the  methyl 
group  or  halogen  atom  is  present  as  substituent 
shows  certain  peculiarities  as  a  consequence  of  the 
individual  nature  of  its  conjugated  system  winch  do 
not  fall  outside  the  limits  of  the  usual  speetro- 
ehemical  laws.  In  the  case  of  the  corresponding 
derivatives  of  maleic  acid  the  exaltations  in  refractive 
power  and  index  of  dispersion  caused  by  the  intro¬ 
duction  of  a  methyl  group  or  halogen  atom  into  the 
parent  molecule  are  inexplicable  if  the  open- chain 
structure  is  assumed,  but  are  expected  if  Anschutz’ 
cyclic  structure  is  adopted.  The  latter  conception  is 
supported  by  the  optical  behaviour  of  anhydrides  of 
the  maleic  acid  group.  The  spectrochemical  pro¬ 
perties  of  the  maleic  series  show'  that  some  type  of 
equilibration  of  valency  exists  between  the  neigh¬ 
bouring  carboxyl  groups.  The  Anschutz  formulation 
represents  the  extreme  expression  of  the  observed 

B>C(:0) — OH 

facts  for  w'hich  possibly  the  scheme  «**  :: 

H*C(GH)— O 

suffices.  *  (i.) 

The  following  data,  amongst  others,  are  recorded. 
Ethyl  fumarate,  dfl  1-0522,  »}£  1-43957;  propyl 
fumarate,  df*  1*0120,  n\f*  1*44278;  methyl  mesa- 
conate,  d?4  1*1266,  nf4  1*45789;  ethyl  mesaconate, 
d. i47 1*0516,  1*45130 ;  a-methyl  p-ethyl  mesaconate, 
d1/*  1*0821,  1-45345;  p-raethyl  a-ethyl  mesa¬ 


conate,  df  ™  1*0851,  Mg™  1-45470 ;  p- methyl  ester 
a-chloride,  df1  1-2368,  1*47775,  (3-ethyl  ester 

a-chloride,  df s  1*1823,  1*47521,  and  a-ethyl  ester 

P-cliloride  of  mesaconie  acid,  1*1777,  n\\^  1*47325 ; 
methyl  dimethyl  fumarate,  m.  p.  41°,  df:*  1-0494,  n$;f 
1-43688 ;  ethyl  dimethylf u marate ,  df’4  1*0244,  nf ?j 
1-44570;  methyl  chlorofunmrate ,  b.  p.  108°/15  mm., 
dfa  T3028,  1-44570 ;  ethyl  chlorofumarate,  b.  p. 

119°/I2  mm.,  df*  1*1822,  n\\?  1-45979 ;  methyl  bromo- 
fumarate*  m.  p.  27-5 — 28*5°,  b.  p.  11579  mm.,  df 5 
1-5381,  nma  T47935 ;  ethyl  bromofumarate,  b.  p. 
135 — 136°/12  mm.,  dj43  1-4174,  rag?  1*48194;  propyl 
maleafce,  df  1*0271,  1*44329;  methyl  eitraconate, 

1*1097,  n\ j*  1-44710 ;  ethyl  eitraconate,  if1 
1*0420,  rinl  1*44269;  methyl  chloromaleate,  b,  p, 
100717  mm.,  1*2775,  njfj  1-46170;  ethyl  chloro¬ 
maleate,  dlD  1*1754,  nflt  1*45532;  methyl  bromo- 
maleate,  b.  p.  105°/10  mm.,  df^  1*6497,  n]|J  1-48756; 
methyl  pyrocinchonate,  dfl  1-0997,  1*46552; 

ethyl  pyrocinchonate,  df?  1  *0434,  n\ f*  1*45262; 
maleic  anhydride,  df%  1*3001,  nf{*  1*45135;  citraconic 
anhydride,  df7  1-2469,  n\*'J  1*47070 ;  ehloromaleie 
anhydride,  df9  1*5455,  n\ 1*50933 ;  hromomaleic 
anhydride,  dp  1-9642,  »{f*  1*54236;  pvrocinchonic 
anhydride,  df~  1*1070,  nft7  1*43842.  "H.  W ben. 

ConfLgurative  relationship  of  chlorosuccinic 
acid  to  chloropropionic  and  lactic  acids.  P.  A. 
Levene  and  H.  L.  Haller  (J.  Biol.  Chem.,  1929,  S3, 
185— 190).— &«<-Hezadi4?i-rolf  b>  p.  133—134°,  if 
0*8596,  nf}  1*4464,  obtained  from  acraldehyde  and 
allyl  bromide  with  zinc,  was  converted  into  the 
hydrogen  phtbalate.  From  the  insoluble  brucine  salt 
was  obtained  a  product  with  [a]f  +18-0,  which  yielded 
a  carbinol,  b.  p,  133—134°,  [a]g  +12*9°  in  ether ; 
this,  with  phosphorus  trichloride,  gave  \-y-chloro-&**~ 
hexadiene ,  [ajjj  —13*2°  in  ether,  which,  with  ozone, 
yielded  d-ehlorosueeinie  acid,  m.  p.  168—171°,  [a]fj 
+18*9°  in  water.  h&a£-Hezadien-y-ol,  [«]f  —6*2°  in 
ether,  was  reduced  with  hydrogen  and  palladium  to 
d-hexan-y-ol.  ^Chlorosuccinic  acid  is  therefore  con- 
figuratively  related  to  d-malic,  Mactic,  and  Z-a-chloro- 
propionic  acids.  C.  R.  Harjngton. 

Walden  inversion,  II.  H.  H.  K.  Rorbam 
(J.C.S.,  1929,  1282—1200;  cf.  A.?  1928,  1215).— Two 
types  of  Walden  inversion  are  distinguished,  viz., 

(а)  reactions  in  which  the  fission  of  the  active 
molecule  is  spontaneous  or  caused  by  some  molecule 
which  is  neither  identical  with  nor  contains  the 
entering  radical,  including  replacement  of  halogen  by 
hydroxyl  ions  or  of  hydroxyl  by  halogen  ions,  and 

(б)  reactions  in  which  the  course  of  inversion  is  the 
result  of  propinquity  of  radicals  in  an  additive  phase, 
and  to  which  the  author’s  theory  does  not  apply. 
Further  data  on  a  reaction  of  type  (a),  between  sodium 
I+romosuccinate  and  potassium  xanthate  in  presence 
of  sodium  nitrate,  have  now  been  obtained.  The 
simplified  expression  n—kczF  deduced  from  the  theory 
(loc.  ciL)  indicates  a  linear  relation  between  n,  the 
fraction  of  the  product  with  the  original  configuration, 
and  cZi  the  mean  concentration  of  the  entering 
radical .  Such  a  relation  is  actually  found  within  limits 
where  the  simplified  equation  may  be  expected  to 
apply,  and  the  derived  values  o!  F  are  in  fair  agreement 
with  values  from  other  sources.  R.  K.  Carlo w. 
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Action  of  piperidine  on  ethyl  aa'-dibromo- 
adipate.  J.  von  Braun  (Ber.,  1929,  62,  [B], 
1694).— If  piperidine  is  allowed  to  act  on  the  ester 
without  initial  cooling  so  that  a  sudden,  very  marked 
heating  of  the  reactants  occurs,  ethyl  p -piperidine- 
propionate  is  formed  in  amount  not' exceeding 40% 
(cf.  Fuson  and  Bradley,  this  vol.,  425);  if  reaction 
occurs  slowly,  the  amount  of  piperidmopropionic  ester 
is  very  small  in  comparison  with  that  of  ethyl  dipiper- 
idinoadipate  (cf.  von  Braun,  A.,  1926,  1128). 

H.  Wren, 

Production  of  kojic  acid  from  pentoses  by 
Aspergillus  oryzm.  F.  Challenger,  L.  Klein, 
and  T.  K.  Walker  (J.C.S.,  1929,  1498— 1505).— The 
investigation  of  the  growth  of  Aspergillus  oryzee 
diastase  on  arabinose  and  xylose  showed  that  kojic 
acid  is  formed  and  not  pyromeconic  acid  as  would  be 
expected  from  analogy  with  the  behaviour  of  dextrose. 
The  formation  of  kojic  acid  involves  the  breakdown 
of  the  pentose  molecule  and  the  synthesis  of  a  six- 
carbon  compound.  This  is  similar  to  the  formation 
of  citric  acid  by  the  growth  of  A .  niger  on  arabinose 
and  xylose.  The  mould  grows  well  on  glycuronic 
acid,  but  neither  comenic  acid  nor  kojic  acid  nor  any 
hydroxypyrone  derivative  could  be  detected.  Both 
pyromeconic  and  comenic  acids  were  found  to  be 
toxic  to  A.  oryzee *  A.  A.  Goldberg. 

Polygalacturonic  acid.  W.  Wlostowska  (Rocz. 
Chem.,  1929,  9,  371 — 389). — Polygalacturonic  acid, 
[<x]b  +279*5°,  prepared  from  beet  pectic  acid,  contains 
94*2%  of  hexuronide  groups  and  93*2%  of  galact- 
uronide  groups.  The  product  examined  contains  7% 
of  araban ;  100  g.  of  polygalacturonic  acid  neutralise 
543*1  c.c.  of  A-sodium  hydroxide.  Its  empirical 
formula  is  [C8H808]*,  and  it  appears  to  be  a  con¬ 
densation  product  of  galacturonic  acid.  It  has  no 
action  on  Fehling’s  solution.  On  the  addition  of 
sodium  hydroxide  to  polygalacturonic  acid  solution  a 
transient  green  coloration  appears  at  9 ;  sodium 
polygalacturonate  is  precipitated  when  the  con¬ 
centration  of  alkali  attains  10%,  Vitreous  or 
gelatinous  precipitates  are  formed  on  addition  of 
alkaline-earth  salts  to  solutions  of  the  sodium  salt. 
The  of  0*1%  solutions  of  polygalacturonic  acid  is 
3*  1 ,  The  electro-titration  curve  of  this  acid  shows  that 
it  behaves  as  a  monobasic  acid,  i.e.,  the  carboxyl 
groups  are  all  dissociated  to  the  same  extent,  the 
dissociation  constant  being  0*8x10+  The  viscosity 
of  polygalacturonic  acid  solution  is  highest  at  pn  1*5, 
least  at  pK  2*1,  and  rises  to  a  second  maximum  at  pR 
6*3.  The  surface  tension  of  0*  1  %  solutions  varies  from 
80  to  90,  according  to  the  age  of  the  solution  and  its 
previous  treatment.  The  particles  of  the  acid  are 
charged  negatively,  the  isoelectric  point  being  at 
p h  2*2.  More  than  80%  of  the  particles  have  a 
magnitude  less  than  5  pp.  Sodium  polygalact¬ 
uronate  may  be  obtained  in  3 — 5%  solutions ;  at 
higher  concentrations,  the  solutions  gelatinise. 
Cryoscopic  measurements  of  the  sodium  salt  solution 
show  that  the  mol.  wt.  of  polygalacturonic  acid  is  not 
less  than  594.  R.  Truszkowski. 

Preparation  of  allomucic  acid  and  derivatives. 
0.  L.  Butler  and  L.  H.  Crutcher  (J.  Amer.  Chem, 
Soc.,  1929,  51,  2167 — 2170). — Mucic  acid  is  epimerised 


by  prolonged  heating  with  10%  aqueous  pyridine  (cf. 
A.,  1927,  340;  Fischer,  A.,  1891,  1193)  to  aUomutic 
acid  (33%  yield).  This  is  converted  through  the 
syrupy  monolactone  into  the  monoamide,  m.  p.  175— 
176°,  and  esterified  by  a  large  excess  of  alcohol  and 
sulphuric  acid  to  ethyl  alio mumte,  m.  p.  138°,  con¬ 
verted  by  ammonia  into  alio mucodiamide,  m.  p.  209° 
(decomp.),  darkening  from  185°.  Although  albmucie 
acid  resembles  mannosaecharie  acid  (A.,  1928,  741)  in 
having  two  cis-hydroxyl  groups  adjacent  to  each 
carboxyl,  it  does  not  (a)  reduce  Fehling’s  solution, 
(6)  form  a  dilactone,  or  (c)  give  coloured  products 
when  boiled  with  10%  sodium  hydroxide, 

H.  E.  F.  Notton. 

Precipitant  for  aldehydes.  H.  Leffmann  and 
C.  C.  Pines  (Bull,  Wagner  Free  Inst.,  1929, 4, 15 — 16). 
— Photomicrographs  are  given  of  the  distinctive 
precipitates  produced  by  dimethyldihydroresorcinol 
with  formaldehyde  and  acetaldehyde  (cf.  Stepp,  A., 
1922,  i,  300 ;  Vorlander,  this  vol.,  949). 

R.  K.  Callow. 

Methylation  of  dl-glyceraldehyde,  H.  G. 
Reeves  (J.C.3.,  1929,  1327— 1329).— An  attempt  has 
been  made  to  methylate  d2-glyceraldehyde  in  the  hope 
of  determining  its  structure  by  conversion  into  a 
methylglycerol.  The  action  of  methyl  sulphate  and 
alkali,  or  of  methyl  alcohol  at  100°  yielded  non¬ 
reducing  oils.  Treatment  with  methyl- alcoholic 
hydrogen  chloride  at  the  ordinary  temperature  gave 
a  5%  yield  of  a  non-reducing  bimoiecular  monomethyl 
a.  p.  204*5°,  possibly 

)°ChS°“hS>0-  R.  K-  Callow. 

Isomeric  trithioaceialdehydes.  E.  V.  Bell, 
G.  M.  Bennett,  and  F.  G.  Mann  (J.C.S.,  1929,  1462— 
1465) —The  supposed  y-isomeride  of  the  a-  and  p-tri- 
thioacetaldehyd.es  (Mann  and  Pope,  ibid.,  1923,  123, 
1178)  is  shown  by  m:  p.  evidence  to  be  identical  with 
the  eutectic  mixture  of  these  two  isomerides  (60%  a 
and  40%  p).  The  explanation  of  its  formation  and 
of  other  peculiarities  of  the  case  is  .discussed.  A 
crystallographic  examination  of  the  two  isomerides  is 
recorded.  A.  A.  Goldberg. 

Cyclic  acetals.  II.  R.  Dworzak  and  K.  Herr¬ 
mann  (Monatsh.,  1929,  52,  83—106  ;  cf.  this  vol.,  421). 
— Cyclic  acetals  have  been  prepared  from  glycols  and 
various  aliphatic  ketones  or  aromatic  aldehydes  by 
(a)  condensation  of  equimolecular  quantities  of  the 
reactants  at  0°  with  hydrogen  chloride  (Franke  and 
Gigerl,  A,,  1928,759),  (6)  using  excess  of  ketone  contain 
ing  1%  of  hydrogen  chloride  in  presence  of  anhydrous 
sodium  sulphate  at  the  ordinary  temperature  (Fischer 
and  Pfahler,  A.,  1920,  i,  807),  (c)  as  b  but  in  presence 
of  0*25—0*5%  of  sulphuric  acid  (Boeseken,  A.,  1923,  i, 
86),  and  (d)  as  a  but  with  40%  sulphuric  acid  as  con¬ 
densing  agent  (Hibbert  and  Timm,  A.,  1924,  i,  710). 
The  yields  are  essentially  the  same  by  any  of  the 
methods.  Acetone  does  not  condense  with  tri¬ 
methylene  glycol,  but  with  ethylene  glycol  and 
glycerol  there  are  obtained  7*6 — 8*0  and  74 — 77%  of 
the  corresponding  tsopropylidene  derivatives,  respec¬ 
tively.  Methyl  ethyl  ketone  does  not  condense  with 
trimethylene  glycol ;  with  ethylene  glycol  and  glycerol 
the  cyclic  methyUthylmethylene  derivatives,  b.  p.  113*5° 
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and  150°,  respectively,  are  obtained  in  yields  of  11 — 15 
and  60  %v  The  following  cyclic  acetals  are  obtained 
using  the  requisite  aldehyde  or  ketone  :  dipropyl- 
methylene  derivatives  of  ethylene  glycol  (28—30%), 
b.  p.  172*5 — 174° /760  mm.,  trimethylene  glycol 
(0-2-7%),  b.  p.  187°,  and  glycerol  (10%),  b.  p,  160°  ; 
benzylidene  derivatives  of  ethylene  glycol  (28%),  b.  p, 
223—225°  (cf.  Hibbert  and  Timm,  loc.  cit.)7  tri- 
methylene  glycol  (32 — 38-5%),  m.  p.  41 — 41-5°,  and 
glycerol  (50—52%);  m-toluylidem  derivatives  of  tri¬ 
methylene  glycol  (23—24*7%),  b.  p.  140°/12  mm. 
(ethylene  glycol  does  not  react),  and  glycerol  (5—6%), 
b.  p.  158°/11  mm.,  and  anisyliUerie  derivatives  of 
trimethylene  glycol  (30%),  b.  p.  164— 165°/11  mm. 
(ethylene  glycol  does  not -react),  and  glycerol  (13%), 
b.  p.  163*5 — 165°/10  mm.,  m.  p.  20°.  The  above 
glycerol  ethers  are  formulated  as  oc(J-  or  ay -deriv¬ 
atives.  In  general,  ketones  give  rise  to  five-membered 
ring  acetals,  whilst  aldehydes  favour  the  formation  of 
six-ring  compounds ;  this  is  explained  by  the  Ingold™ 
Thorpe  strain  theory.  The  presence  of  methyl  groups 
in  the  aldehyde  or  ketone  results  in  a  distinct 
lowering  of  the  amount  of  acetal  produced.  The 
factors  governing  the  formation  of  acetals  are 
“  tendency  of  formation  55  and  the  overcoming  of  ring 
tension;  these  are  approximately  equal. 

H.  Burton, 

Rate  of  ring -closure  of  the  aS-diketones. 
I.  A.  Treitlxev  and  Razumov  (Ukraine  Chem.  J., 
1929,  4,  19—35,  and  J.  Russ.  Rhys.  Chem.  Soc., 
1929,  61,  699 — 712). — The  mechanism  of  the  form¬ 
ation  of  the  monoethyl  ester  of  car b opyrotritaric 
acid  by  the  action  of  hydrogen  halides  on  ethyl 
diace fcylsuccinate  was  investigated,  with  a  view  to 
elucidate  whether  a  rapid  ring  closure  of  the  aS-di- 
ketone,  with  the  formation  of  a  fur  an  derivative, 
occurs  first,  followed  by  a  partial  hydrolysis  of  the 
di-ester  to  the  mono-ester.  Since  the  bromo-deriv- 
atives  of  ethyl  carbopyrotritarate  are  insoluble  in 
hydro  bromic  acid,  the  reaction  mixture  of  ethyl 
diacetylsuccinate  and  hydrobromic  acid  was  treated 
with  bromine,  to  remove  the  furan  derivative  as  soon 
as  it  was  formed.  A  canary-yellow  solid  was  obtained, 
which  was  very  unstable,  hydrolysing  in  air  with  loss 
of  bromine,  first  with  the  formation  of  a  ruby-red 
solid  and  then  with  separation  of  ethyl  carbopyro¬ 
tritarate,  b.  p.  275—278°.  The  yellow  and  red  solids 
were  found  by  analysis  to  be  the  hexa-  and  tetra- 
6 romo- derivatives  of  the  ethyl  ester.  Treatment  of 
ethyl  acetylsuccinate  under  the  same  conditions  with 
iodine  in  concentrated  hydiiodic  acid  yielded  a  green 
tetra-  and  brown  di-iodide .  All  these  halogen  deriv¬ 
atives  were  very  unstable,  and  decomposed  com¬ 
pletely  into  the  halogen  and  original  ester  in  moist 
air,  so  that  they  were  considered  to  be  oxonium 
compounds  of  the  furan  ring.  Attempts  to  prepare 
similar  products  from  ethyl  metronate  proved 
unsuccessful,  whilst  with  furan  itself  a  complex 
mixture  of  condensation  products  was  obtained, 
which  could  not  be  analysed.  M.  Zvegintzov. 

Rotatory  power  and  structure  in  the  sugar 
group,  XIX,  Preparation  of  aldonic  acids, 
C.  S.  Hudson  and  H,  8.  Isbell  ( J.  Amer.  Chem.  Soc., 

'  5  25^2229,  and  Bur.  Stand.  J.  Res.,  1929, 

3  Y 


3,  57 — 62). — Aldoses  are  oxidised  almost  quantit¬ 
atively  by  bromine  wrater  in  presence  of  calcium  or 
barium  benzoate  to  the  corresponding  aidonio  acids. 
The  removal  by  the  benzoate  of  the  hydrogen  bromide 
formed  accelerates  the  reaction  and  prevents  the 
hydrolysis  of  compound  sugars,  such  as  lactose  and 
maltose  (cf.  Fischer  and  Meyer,  A.,  1889,  485,  1132). 
The  preparation  of  calcium  gluconate,  of  the  double 
cadmium  xylonate  and  bromide,  +8*8°,  and  of 
calcium  lactobionate,  and  the  hydrolysis  of  the  last  to 
galactose  and  gluconic  acid,  are  described  in  detail. 

H.  E.  P.  JSTottox, 

Decomposition  of  sugars  by  alkalis.  F. 
Fischler  (Z.  angew.  Chem.,  1929,  42,  682 — 684).— 
Dilute  solutions  of  most  sugars,  admixed  with  50% 
potassium  hydroxide  solution,  give  definite  rings  of 
iodoform  crystals  when  a  dilute  solution  of  iodine  in 
potassium  iodide  is  poured  carefully  on  the  surface 
and  the  whole  cooled ;  with  leevulose,  very  little  iodo¬ 
form  only  is  obtained,  even  with  concentrated  solutions. 
Sucrose  gives  a  positive  result,  although  on  distillation 
no  inethylglyoxal  is  obtained.  The  behaviour  of 
dihydroxyacetone  and  inethylglyoxal  towards  Ost’s 
solution  in  presence  of  sulphites  is  compared  with 
that  of  sucrose,  to  show  that  the  latter  is  in  fact 
decomposed  by  alkalis  with  formation  of  trioses, 

S.  I.  Levy. 

Acetate  of  free  aldehydic  form  of  dextrose. 
M.  L.  Wolerom  (J.  Amer.  Chem.  Soc.,  1929,  51, 
2188 — 2193). — Careful  treatment  of  the  ,  penta- 
aeetate,  m.  p.  45~:-470,  of  glucose  ethyl  mereaptal  (cf. 
Schneider  and  Sepp,  A.,  1918,  i,  252),  prepared  by  an 
improved  method,  with  cadmium  carbonate  and 
mercuric  chloride  in  aqueous  acetone  gives  glucose 
fiyBzZ-penta-acekUe,  m.  p.  116 — 118°,  [a]25  +2*7°  in 
s-tetrachloroethane  (optical  and  crystallographic 
properties ;  semicar  bazone,m.p.  150 — 151  °),  which  gives 
a  positive  SehifPs  reaction.  H.  E.  F.  Notton, 

Reactivity  of  dextrose  in  presence  of  hydro¬ 
chloric  acid.  II.  E.  A.  Moelwyn-Hughes  (Trans. 
Faraday  Soc.,  1929,  25,  435 — 442) —Polarhne  trie 
evidence  of  the  formation  of  diglucose  shows  that 
dextrose  and  glueoside-glitcose  kept  in  AT-hydroehloric 
acid  solutions  at  the  same  temperature  reach  the 
same  equilibrium,  which  is  dependent  on  the  total 
dextrose  content  of  the  solution  and  not  on  its  origin. 
Nascent  dextrose,  i.e.,  immediately  after  its  liberation 
from  a  glucoside,  is  considered  to  be  straight-chained 
and  does  not  accelerate  diglucose  formation.  The 
rate  of  transformation  of  reactive  dextrose  in  A  -hydro¬ 
chloric  acid  solutions  containing  salicin  indicates  that 
the  change  is  unimoleoular.  The  author  (A.,  1928, 
374)  has  shown  that  the  nascent  dextrose  molecule  is 
energised,  and  the  inference  now  made  is  that  it  is 
not  sufficiently  activated  for  condensation  purposes. 
In  view  of  the  large  value  of  the  energy  of  activation 
of  the  condensation  process  and  the  fact  that  normal 
tetramethylglueose  condenses  to  octamethyldiglucose, 
it  is  considered  that  diglucose  formation  is  brought 
about  by  thermal  activation,  and  not  by  the  inter¬ 
position  of  a  structurally  active  form  of  dextrose  having 
a  definite  chemical  existence.  H.  T.  S.  Britton. 

Carbohydrates*  VIII.  afi  -Derivatives  of 
dextrose*  P.  Brigl  and  R.  Schinle  (Ber.,  1929, 
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62 ,  [B],  111 6 — 17 23 ) «-Chloro-y SC-triacetylglucose 
is  converted  by  silver  carbonate  in  aqueous  acetone 
into  yS£-triacetylglueose,  m.  p.  110 — 112°,  [«]j8 
+  139*1°  in  ethyl  acetate,  transformed  by  silver  oxide 
and  methyl  iodide  into  y^-triacetyl- ^-dimethyl- 
glucose,  m.  p.  74 — 75°,  [a]]®  +6*28°  in  chloroform, 
[a]D  88°  in  alcohol.  The  last-named  compound  is 
hydrolysed  by  methyl-alcoholic  ammonia  to  a(B -di- 
methylghicose,  m.  p.  95—97°,  [a]g  — 23*90°  in  alcohol, 
and  by  0-2N- sulphuric  acid  into  P-methylglucose, 
characterised  as  the  pkenylhydrazone,  m.  p.  178°, 
[>]D  —12*31°  in  pyridine.  Treatment  of  the  methyl- 
glucose  with  an  excess  of  phenylhydrazine  affords 
solely  glucosazone,  thus  establishing  the  ^-position  of 
the  methyl  group  and  the  constitution 

OAc-CH2-CH-CH(OAc)-CH{OAc)-£&4h  for  Brigl’s 

I - 0 - 1 

glucose  anhydride  triacetate  (cf.  Hickinbottom,  this 
voL,  174).  The  structure  of  Pictet's  glucosan  there¬ 
fore  becomes  uncertain. 

Tribenzoylglucoso  is  converted  by  thionyl  chloride 
in  carbon  tetrachloride  into  the  cyclic  sulphite, 
Co7H22O10S,  m.  p,  139— 140°  5  [alg  -136*7°  in  chloro¬ 
form.  H.  Wren. 

Derivatives  of  isopropylideneglucose.  Re¬ 
arrangement  reactions  in  carbohydrate  group, 
I.  K.  Josefhson  (Annalen,  1929,  472,  217 — 229). — 
Mainly  an  account  of  work  already  reviewed  (this 
vol.,  912).  The  following  is  new.  y- Acetyl- a(3-iso- 
propylideneglucose  reacts  with  triplienylmethyl 
chloride  in  presence  of  pyridine  at  the  ordinary 
temperature,  yielding  y-a-cetyl-Z-triphenylmethyl- txp- 
isoprapyli deneglucose ,  sinters  at  55°,  [a}liKJdioir  —16° 
in  chloroform,  acetylated  by  acetic  anhydride  in 
pyridine  solution  to  yz-diaceiyl^triphenyhmthyl- ocg- 
iso propylideneglucose,  sinters  at  64°,  [ap0*  yellow  about 
+5°  in  chloroform.  H.  Burton. 


Constitution  of  glncose»mono acetone  and  -di- 
acetone,  and  of  the  derived  ysC-trimethylglucose 
and  y-monomethylglucose.  C.  G.  Anderson, 
W.  Charlton,  and  W.  N.  Haworth  (J.C.S.,  1929, 
1329 — *1337). — Direct  evidence  has  now  been  obtained 
in  favour  of  the  butylene-oxide  ring  structure  for 
dusopropylideneglucoses  (I  and  II)  and  against  the 


qkmiw 
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propylene-  or  ethylene-oxide  structures  proposed  by 
Irvine  and  others  (J.C.S.,  1913,  103,  573;  1915, 107, 
1710;  1922,  121,  2146).  Consideration  of  the  space 
formulas  of  the  glueofuranose  and  glucopyranose 
forms  of  dextrose  shows  that  the  former  alone  provides 
favourable  cis-positions  for  condensation  with  acetone 
groups.  Moreover,  the  former,  with  substitution  in 
the  ag-  or  ag-s£-positions,  respectively,  is  alone  con¬ 
sistent  with  recent  work  and  with  the  isolation  of 
y-niethylglucose  from  dnsopropylideneglueose  and  of 
yeS-trimethylglucose  of  glueofuranose  structure  from 


tsopropylideneglucose  by  methylation,  followed  by 
hydrolysis.  The  preparation  and  determination  of 
the  constitution  of  these  products  are  now  described. 

y-Methylglucose,  m.  p.  160—161°,  prepared  from 
dnsopropylideneglucose,  is  converted  into  the  methyl- 
glucoside,  and  this  is  methylated  with  methyl  iodide 
and  silver  oxide.  The  oil  obtained  is  hydrolysed  with 
5%  hydrochloric  acid  and  yields  gyBC-tetramethyl- 
glueose.  y-Methylglucosephenylosazone  has  m.  p. 
178—179°  (Irvine  and  Scott,  1913,  103,  575, 

give  164—165°)  and  is  shown  to  be  identical  with 
y-methylfructosephenylosazone  (cf.  following  abstract) 
both  by  mixed  m,  p  !*  determinations  and  by  the  identity 
of  the  rate  of  mutarotation  and  the  initial  and  final 
values  of  [<x]D  (  —  109° — ) — 9°)  in  alcohol.  wPropyl- 
ideneglucose  is  best  methylated  by  treatment  with 
methyl  sulphate  and  alkali.  Conversion  of  the  product 
into  the  trimethyl  methylglucoside  and  hydrolysis  by 
dilute  hydrochloric  acid  yields  ys^-trimethylghicose 
( phenylosazone ,  m.  p.  70 — 72°),  which  is  converted 
into  tetramethyl-methylglucoside  by  methyl  sulphate 
and  alkali.  Hydrolysis  yields  gye£-tetramethyl« 
glucose  and  a  by-product,  m.  p.  97 — 98°,  Oxidation 
of  the  former  with  bromine  water  yields  a  product 
identical  with  Sye^-tetramethyl-y-gluconolactone  from 
other  sources  and  yielding  an  identical  phenyl- 
hydrazide,  R.  K.  Callow. 

Constitution  of  a-  and  g-fructosediacetones. 
Alleged  oxidative  degradation  of  the  derived 
monomethyl-  and  tetramethyl-fructoses.  C.  G. 
Anderson,  W.  Charlton,  W.  N.  Haworth,  and 
V.  S.  Nicholson  (J.C.S.,  1929,  1337—1346).— 
3-Methylfructose,  obtained  from  dhisopropylidene- 
fructose  by  methylation  and  removal  of  the  acetone 
residues,  has,  when  adequately  purified,  m.  p.  128— 
130°,  [a]f?  —84-1° — >-—53*5°,  and  yields  a  phenyl¬ 
osazone,  m.  p.  177 — 179°  (cf.  Irvine  and  Hynd, 
J.C.S.,  1909,  95,  1220 ;  Irvine  and  Scott,  ibid., 
1913,  103,  573).  The  reported  oxidation  to  ag-di- 
hydroxy-y-methoxy  butyric  acid  (Irvine  and  Hynd, 
loc.  cit.)  is  erroneous.  The  sugar  is  recovered 
unchanged  after  treatment  with  bromine  water,  and 
itself  has  the  properties,  such  as  formation  of  a 
compound  with  barium  hydroxide,  attributed  to  the 
acid.  The  “  diethyl  dimethoxyhydroxyglutarate  ” 
obtained  by  Irvine  and  Patterson  (J.C.S.,  1922,  121, 
2146)  from  a-dmopropylidenefruetose  by  alternate 
hydrolysis  and  methylation  and  subsequent  oxidation 
of  the  tetramethyifructose  with  nitric  acid  has 
previously  (Hawrorth,  Hirst,  and  Learner,  A.,  1927, 
649)  been  assigned  the  constitution  of  ethyl  trimethyl- 
fructuronate,  and  this  is  now  confirmed  by  its  oxid¬ 
ation  with  permanganate  to  yield  d-2  :  3  :  4 4rimethyl- 
S-arabonolactone,  m.  p.  44°,  [a]U  —177-3° — >  —  10*2°, 
w'hicli  has  properties  similar  to  those  of  the  i-lactone 
(Drew,  Goodyear,  and  Haworth,  A.,  1927,  750).  The 
conclusions  that  the  te  tram  ethyl  fructose  is  1 : 3 : 4 : 5- 
tetramethylfructopyranose  and  that  the  monomethyl- 
fructose  is  y-methylfructose  (cf.  preceding  abstract) 
are  thus  confirmed,  and  the  formula  I  for  oc-ditso- 
propylidenefructose  is  supported.  Another  example 
of  this  attack  by  oxidising  agents  on  the  CH2*OMe 
group  in  position  1  is  provided  by  the  oxidation  of 
8-dnsopropylidenefruetose  to  a  diisopropylidene- 
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frueturonic  acid  (II)  (Ohle,  A.,  1926,  150).  This  is 
converted  by  simultaneous  methylation  and  hydrolysis 


O 


HO-g-H 

— CHa  V) 


Me, 


C02H 

o-g — 


'°<O0'H  i 

H'C-0 ^r<Ar„  9 

(H.)  CK, - J 


with  methyl  sulphate  and  sodium  hydroxide,  and 
final  methylation  with  Purdie’s  reagents,  into  methyl 
tetramethylfructuronate  (Haworth,  Hirst,  and 
Learner,  loc.  cit.)  which  yields  the  amide,  m.  p.  118 — 
119°.  Hydrolysis  of  the  frueturonic  acid  with  dilute 
sulphuric  acid  and  subsequent  methylation  gives  an 
isomeric  product  which  yields  an  amide,  in.  p.  100 — 
101°,  identical  with  that  from  the  oxidation  of  tetra- 
methyl-y-fructose  (Haworth,  Hirst,  and  Nicholson,  A., 
1927,  .859).  The  formula  II  for  Ohle’s  acid  is  thus 
confirmed,  and  it  is  demonstrated  that  its  ring 
structure  is  displaced  in  contact  with  sulphuric  acid 
to  give  a  five-membered  ring  acid. 

R.  K.  Callow. 

Volumetric  determination  of  invert  sugar  by 
reduction  in  solutions  containing  sucrose.  IV. 
Influence  of  calcium  salts  on  the  reduction. 
A.  A.  Gabreels  and  A.  L.  van  Scherpenberg  (Chem. 
Weekhlad,  1929,  26,  394 — 398). — At  low  sucrose 
concentrations  calcium  salts  exert  considerable 
inhibitory  influence  on  the  reduction  of  copper  in 
alkaline  solution.  The  determination  of  invert- sugar 
in  alkaline  tartrate  solutions  containing  sucrose  may 
be  effected  normally  if  the  tartrate  concentration  is 
about  69*2  g.  per  litre.  The  phenomenon  of  acid 
adsorption  on  the  walls  of  glass  apparatus  has  been 
shown  to  be  due  principally  to  a  permutit  type  of 
reaction.  H.  F.  Gillbe. 

Solidification  of  sucrose.  Catalysis  by  water. 
A.  Tian  (Compt.  rend.,  1929,  188,  1675—1677).— 
Sucrose,  fused  rapidly  at  about  100°  to  avoid  decom¬ 
position,  remains  in  the  colourless,  vitreous,  super¬ 
cooled  state  indefinitely  in  the  absence  of  moisture, 
or  for  5  months  in  an  atmosphere  having  a  water - 
vapour  pressure  less  than  5  mm.  of  mercury  at  16°. 
With  vapour  pressures  of  5 — 11  mm.  it  absorbs  water 
until  a  maximum  is  reached,  when  the  sugar  crys¬ 
tallises,  after  which  water  is  slowly  lost.  Micro - 
calorimetric  measurements  show  the  catalytic  effect 
of  water  as  a  function  of  time,  viz.,  heat  absorption 
for  1  hr.  due  to  dissociation,  followed  by  liberation  of 
heat  of  crystallisation  which  rises  to  a  maximum  and 
slowly  falls  to  zero  after  a  few  days.  J.  Grant. 

Crystalline  turanose.  C.  S.  Hudson  and  E, 
Pacsd  (Science,  1929,  69,  278). — Crystals  of  turanose 
formed  from  a  syrup  of  hydrolysed  melezitose  after 
keeping  for  several  years  have  been  successfully  used 
to  seed  fresh  syrups  and  obtain  rapid  crystallisation. 
The  crystals  are  moderately  soluble  in  methyl  alcohol, 
from  which  they  can  be  easily  recrystallised  in 
prisms,  m.  p.  157°,  [a]2+43-5  to  75*6°  (const.)  in  3 — 
20  min.  in  water.  L.  S.  Theobald. 

Triphenylmetliyl  ethers  of  di-  and  tri-sacchar- 
ides.  Constitution  of  maltose,  sucrose,  and 
raffinose*  K.  Josephson  (Annalen,  1929,  472, 


230 — 240),— Treatment  of  di-  and  tri-saccharides  with 
triphenylmethyl  chloride  in  pyridine  solution  at  the 
ordinary  temperature  gives  ethers  in  which  primary 
alcoholic  hydrogen  atoms  are  replaced  by  the  tri¬ 
phenylmethyl  group.  Thus,  maltose  yields  a  di(tri- 

i-«— 

phenylmethyl)  derivative  [6 driphenylmethylglucosido- 


(1  :  5)~G4riphenylmethylglucose(  1  :  5)]  (for  nomen¬ 
clature  see  Rergmann,  A.,  1926,  152)  (I),  in.  p.  137— 
139°  (corr.),  [a]23  +78°  in  alcohol ;  sucrose  furnishes 
a  tri{triplienylmethyl)  derivative  [64riphenyhnethyl- 
glucosido(  1  :  5)4  :  6-di(triphenylmethyl)fructo$ide(2  : 5)] 
(II),  m.  p.  127—129°  (corr.),  [a]g  +44*3°  in  alcohol, 
and  raffmose  gives  a  tri{triphenylmetliyl)  derivative 


- . - . — .  - ■ 

[§4riplimylmethylgalaciosido{  1  ;  5)-glucosido(l  :  5)4  : 0- 

di(triphenylmethyl)fructoside( 2  :  5)]  (III),  m.  p.  about 
130°,  [a]U  +79°  in  alcohol.  The  number  of  triphenyl¬ 
methyl  groups  introduced  agrees  with  the  number  of 
primary  hydroxyl  groups  present  in  Haworth’s 
formulae  for  these  sugars.  Structural  formulae  for 

l,  II,  and  III  are  given.  Acetylation  of  I,  II,  and  III 
with  acetio  anhydride  and  pyridine  at  the  ordinary 
temperature  affords  heza-acetyl( 2  :  3  :  4 — I  :  2  :  3), 

m.  p.  116 — 119°  (corr..),  [a]g  +91°  in  chloroform, 

penta-acetyl( 2  :  3  :  4 — 3  :  4),  sinters  at  125—126°,  [a]§ 
+57°  in  chloroform,  and  octa-acetyl  derivatives 
(2:3:  4 — 2  :  3  :  4—3  :  4),  m.  p.  123—125°  after 
sintering  at  118 — 120°,  [a]20  +66°  in  chloroform, 
respectively.  The  sets  of  numbers  in  parentheses 
indicate  the  positions  of  the  acetyl  groups  in  the 
sugar  units.  Treatment  of  these  acetyl  derivatives 
with  hydrogen  bromide  in  acetic  acid  solution  effects 
almost  quantitative  fission  into  triphenylmethyl 
bromide.  H.  Burton. 


Saponins  and  related  compounds.  A.  W. 
van  der  Haar  (Ree.  trav.  chim.,  1929,  48,  726 — 742). 
— Exhaustive  extraction  of  the  powdered  root  of 
Honduras  sarsaparilla  with  light  petroleum  yields 
sitosterol,  subsequent  extraction  with  ether  yielding 
the  sitosterol  glucoside,  m.  p.  290 — 295°,  isolated  by 
Power  and  Salway  (J.C.S.,  1914, 105, 201),  which  is  not 
identical  with  the  parillin  obtained  by  Schulz  (Arb. 
pharmakol.  Inst.  Dorpat,  1896,  xiv.,  since  it  gives  a 
positive  Liebermann  cholesterol  test  and  yields 
sitosterol  on  hydrolysis.  Renewed  extraction  of  the 
residue  with  99%  methyl  alcohol  and  precipitation  of 
the  extract  with  ether  yields  a  mixture  of  sarsa- 
saponin  and  parillin,  which  is  thus  separated  from  the 
calcium  and  magnesium  derivatives  of  the  poly¬ 
saccharides.  This  mixture  dissolved  in  water  and 
precipitated  with  30%  alcohol  yields  pure  crystalline 
parillin  (+4H20  and  anhydrous),  m.  p.  238 — 240°, 
[a]D  —63*7°,  although  a  large  quantity  of  this  product 
remains  in  pseudo-solution  with  the  soluble  amorphous 
sarsasaponin.  The  latter  cannot  be  separated  from 
the  residual  parillin  and  thus  cannot  be  isolated  as  a 
chemical  individual.  Hydrolysis  of  this  mixture 
(containing  9*6%  of  water)  with  5%  sulphuric  acid 
followed  by  aqueous -alcoholic  sulphuric  and  hydro¬ 
chloric  acid  hydrolysis  yields  dextrose  (30*85%), 
rhamnose  (8*8%),  and  sapogenin  (41%).  The  final 
residue  insoluble  in  light  petroleum,  ether,  and  methyl 
alcohol,  when  heated  with  45%  alcohol  and  dialysed 
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yields  the  calcium  and  magnesium  compounds  of 
polysaccharides  -which  are  precipitated  "with  alcohol 
and  ether*  On  hydrolysis  these  yield  7*4%  of  insoluble 
matter  but  no  sapogenin,  their  Composition  being : 
water  8*2%,  as h  1%,  pentoses  5*1%,  methylpentoses 
2*05%,  aldehydic  acids  3%,  and  fermentable  hexoses 
42*5%.  Hydrolysis  of  pure  parillin  also  yields 
parigenin,  m.  p.  203°,  [«]D  —69*6°  (48*56%)  (acetyl 
derivative,  m.  p.  130°),  dextrose  (41*84%),  and 
rhamnose  (15*8%),  these  results  corresponding  almost 
exactly  with  the  decomposition  C44Ku2017+3H20= 
+ 2CflH120*+ GflH  1206 .  The  composition 

thus  assigned  to  parOlin  and  parigenin  agrees  with  the 
analysis  and  mol.  wt.  determinations  of  these  com¬ 
pounds.  By  distillation  with  zinc  dust  in  a  current 
cf  hydrogen  parigenin  yields  a  sesquiterpene  (probably 
a  mixture)  and  not  a  monoterpene  as  stated  by 
Kaufmann  and  Fuchs  (A.,  1924,  i,  196).  On  the  basis  of 
these  results  coupled  with  the  observation  that  whilst 
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parigenin  contains  only  one  hydroxyl  group,  parillin 
possesses  no  reducing  properties,  the  structure  I  is 
assigned  to  the  latter  compound.  B}?  the  interaction 
of  tetra-acetylglucosidyl  bromide  and  parigenin  in  the 
presence  of  quinoline  in  boiling  toluene,  and  deacetyl¬ 
ation  of  the  product,  a  small  yield  of  an  artificial 
saponin,  m.  p.  225 — 230°,  is  obtained. 

J.  W.  Baker. 


Diffusion  of  high-molecular  substances  into 
very  thin  layers  on  a  water  surface  and  its  use 
as  a  method  of  determining  the  form  and  size  of 
the  molecule  and  micelle*  I.  Application  to 
polysaccharides.  J.  R*  Katz  and  P,  J.  P.  Samweix 
(Annalcn,  1929,  472,  241— 267).— A  more  detailed 
account  of  work  previously  reviewed  (A.,  1928,  937). 

H.  Burton. 

Molecular  structure  of  inulin  ;  new  anhydro- 
fructose.  Ji  G.  Irvine  and  J,  W.  Stevenson  (J. 
Amer.  Chem.  Soc.,  1929,  51,  2197— 2203).— Inulin 
triacetate  is  converted  by  nitric  acid  in  chloroform  into 
a  mixture  of  fructose  triacetate  dinitrate  with  20% 
of  anhydrofntciose  triacetate  (+0*5C2HtO2),  m.  p.  123% 
[<*]*  +1*6°  in  chloroform  (el  this  VoL,  683),  which  is 
separated  by  means  of  boiling  alcohol.  This  is  ob¬ 
tained  in  approximately  the  same  yield  by  hydrolysing 
inulin  triacetate  with  acetic  acid  containing  0*03%  of 
sulphuric  acid,  and  from  the  insoluble  residue  left 
when  inulin  is  subjected  to  graded  acetolysis  (Barnett, 
A.,  1921,  i,  164).  It  is  converted  by  dimethylaimne  in 
methyl  alcohol  into  an  anhydrofruciose,  in.  p.  143 — 
145°,  [a]D  +30*17°  in  water,  which  does  not  reduce 
Fehling’s  solution  and  is  quantitatively  hydrolysed 
to  Ire  villose  by  dilute  acids.  Methylation  with  methyl 
sulphate  and  alkali,  and  filially  with  silver  oxide  and 
methyl  iodide,  gives  a  dimende  of  Irimelhylanhydro- 
fructose,  b.  p.  I66°/0*l  mm«,  nD  1*4730*  [#]0  +23*8°, 
which  is  partly  depolymerised  by  hydrogen  chloride 
in  methyl  alcohol  to  the  monomeric  form,  «D  1*4610, 
These  results  indicate  that  inulin  contains  anhydro- 
fruefcose  residues  of  two  different  types  in  the  ratio  of 


4:1,  the  former  being  the  source  of  the  y-fruetoso 
derivatives  previously  isolated  (cf.  J.C.S.,  1920,  117, 
1474)  and  the  latter  that  of  the  compounds  described 
above.  H.  E,  F.  Notton. 

Lignin  and  cellulose,  XI.  Lignin,  K. 
Freudenberc,  H.  Zocher,  and  W.  Durr  (BerM  1929, 
62,  [R],  1814 — 1823). — Lignin  is  prepared  by  success¬ 
ive  treatment  of  pine  wood  with  alcoholic  benzene  and 
cold  5%  sodium  hydroxide.  Pentosans  and  henti- 
celMoses  are  removed  by  boiling  1%  sulphuric  acid 
and  the  residue  is  treated  with  Schweizcr’s  solution. 
The  product  has  a  pale  yellowish-brown  colour  and 
contains  16%  of  methoxyl  and  1*1— 1*4%  of  form¬ 
aldehyde,  After  treatment  with  syrupy  phosphoric 
acid  and  hydrochloric  acid  (d  1*19)  the  methoxyl 
content  has  increased  to  17%.  Treatment  with  alkali 
increases  the  resistance  of  lignin  to  attack  by  calcium 
hydrogen  sulphite  and  the  effect  is  enhanced  by  the 
following  boiling  with  dilute  acid.  There  does  not 
appear  to  be  any  chemical  difference  between  lignin 
from  spring  and  autumn  wood,  although  the  morpho¬ 
logical  distinction  is  very  marked.  Histological 
investigation  suggests  that  the  lignin  permeates  the 
membrane  like  a  network  which  remains  intact  after 
removal  of  nearly  three  fourths  of  the  tissue  substance. 
The  surface  is  very  markedly  developed.  Methylene- 
blue  is  adsorbed  in  large  amount  and  water  and 
alcohols  are  tenaciously  retained.  The  behaviour 
towards  benzyl  alcohol  and  aniline  indicates  the 
saturation  of  a  network  which  resists  extension. 
Lignin  appears  to  be  wetted  by  all  types  of  liquid  and 
to  retain  its  form  when  dried. 

Treatment  of  lignin,  obtained  from  wood  by 
alcoholic  benzene  followed  by  hydrochloric  and  phos¬ 
phoric  acids,  with  p-toluenesulphonyl  chloride  followed 
by  hydrazine  indicates  the  presence  of  5—6  secondary 
alcoholic  hydroxyl  groups  and  1  phenolic  hydroxyl 
group.  If  a  treatment  with  alkali  hydroxide  is 
interspersed,  the  action  of  jj-toluenesulphonyl  chloride 
remains  unchanged,  but  sulphinic  acid  is  not  produced 
by  hydrazine,  so  that  phenolic  hydroxyl  groups  do  not 
appear  present.  Possible  structures  of  the  lignin 
molecule  are  discussed  in  detail.  H,  Wren. 

Genuine  lignin.  III.  Action  of  diazomethane 
on  pine  wood.  W.  Fuchs  and  O.  Horn  (Ber., 
1929,  62,  [BJ,  1691— 1693).— Treatment  of  pine  wood 
with  diazomethane  ultimately  yields  a  product 
containing  about  16%  of  methoxyl,  from  which  a 
lignin  with  19*7%  of  methoxyl  can  be  isolated.  Since 
the  original  lignin,  isolated  by  treatment  with*  hydro¬ 
chloric  acid,  contains  15*4%  of  methoxyl,  it  follows 
that  one  hydroxyl  group  susceptible  to  diazomethane 
is  present  in  a  molecule  of  mol.  wt.  About  800.  The 
methylated  lignin  exhibits  double  refraction ,  Will* 
statter  lignin  resembles  lignin  in  wood,  since  it  gives 
a  methylated  product  with  20*8%  of  methoxyl* 
Cotton-wool  and  filter-paper  are  methylated  with 
greater  difficulty  than  the  cellulose  in  wood  by 
ethereal  diazomethane ;  under  similar  conditions* 
dextrose  is  unaffected*  H.  Wren. 

Decomposition  of  quaternary  ammonium  and 
sulphonium  hydroxides,  IV.  J.  von  Braun, 
W.  Teuffert,  and  K.  WeIssbach  (Annalen,  1929, 
472.  121— *-142). — The  decomposition  of  quaternary 
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ammonium  hydroxides  into  an  alcohol  and  tertiary 
amine  (reaction  B  of  Hanhart  and  Ingold,  A.,  1927, 
650;  cf.  Ingold  and  Vasa,  this  vol.,  175)  is  considered 
to  be  a  function  of  undissociated  molecules  and  not 
of  the  substituted  ammonium  and  hydroxyl  ions  (cf. 
loc.  cit,).  The  following  evidence  is  given.  Decom¬ 
position  of  trimethyl-?k-butyl-  and  -&-dscyl- ammonium 
and  N -dimethylpiperidinium  hydroxides  in  presence 
of  glycerol  causes  a  diminution  in  the  percentage  of 
olefine  formed  (Hanhart  and  Ingold's  reaction  A), 
with  a  corresponding  increase  ip.  the  amount  of  tertiary 
amine  produced  by  reaction  B  (the  possible  inter¬ 
mediate  formation  of  glycorolates  is  noted).  In 
presence  of  potassium  hydroxide  an  increase  m  the 
amount  of  olefine  is  obtained.  Decomposition  of 
trimethyl-n-decylammonium  hydroxide  in  aqueous 
solution  (2—16%)  at  200°  also  results  in  a  preponder¬ 
ance  of  dimethyldecylamine ;  the  ratio  of  this  and 
decylene  produced  is  essentially  the  same  at  all  the 
concentrations  studied. 

With  sulphonium  hydroxides  the  percentage  of 
.olefine  produced  is  diminished  in  presence  of  glycerol 
and  increased  in  presence  of  potassium  hydroxide. 
Decomposition  of  dimethyl-  p -phenylethylsulphonium 
hydroxide  results  essentially  in  the  production  of 
styrene  (cf.  A*,  1924,  i,  .632).  The  yields  of  olefines 
previously  reported  (A.,  1911,  i,  610 ;  1912,  i,  165)  are 
too  low.  The  error  is  due  to  contamination  of  the 
quaternary  ammonium  hydroxides  by  carbonates 
(produced  during  evaporation  of  the  hydroxide 
solutions  in.  the  atmosphere).  The  following  com¬ 
pounds  were  prepared  during  the  investigation : 
docosyl  bromide,  b.  p.  225°/CM6  mm.,  m.  p.  44°;  Iri- 
methyldocosylammonium  bromide,  decomp,  about  240° ; 
dimethyldocosylamim ,  b.  p.  about  190°/0*6  mm. 
{hydrochloride,  m.  p.  180° ;  picrate ,  m.  p.  84°); 
A a’docosylene$  b.  p.  174 — 178°/0*6  mm.,  m.  p,  41°. 
n-Hexyl  bromide  and  ammonium  dithiocarbamate 
react  in  warm  alcoholic  solution  yielding  hexyl 
dithiocarbamate,  m.  p.  50°,  converted  by  potassium 
hydroxide  solution  into  hexyl  mercaptan.  Treatment 
of  this  with  methyl  iodide  and  methyl- alcoholic 
sodium  methoxide  gives  methyl  n-hexyl  sulphide,  b.  p. 
61 — 62°/15  ipm,  {meihiodide,  m.  p.  08°).  n-Decyl 
dithiocarbamate ,  m.  p.  76°;  n-decyl  mercaptan ,  b.  p. 
114 — 115°/13  mm.;  methyl  n-decyl  sulphide ?  b.  p. 
125°/13  ram,  ( meihiodide ),  and  methyl  $~phenylethyl 
sulphide,  b.  p.  111°/12  mm.  [meihiodide,  m.  p.  130° 
(decomp.)],  are  obtained  similarly.  A  small  amount 
of  decyl  alcohol  is  produced  together  with  decylene 
and  dimethyldecylamine  during  the  decomposition  of 
trimethy Idecylammonium  hydroxide . 

Treatment  of  an  aqueous-alcoholic  solution  of 
sodium  hydrogen  selenide  with  decyl  bromide  in  an 
atmosphere  of  hydrogen  affords  decyl  hydrogen 
selenide,  b.  p,  128 — 129°/13  mm.,  methylated  in  the 
usual  way  to  methyl  decyl  selenide,  b.  p.  137 — 138°/ 
14  mm.  When  this  is  treated  with  methyl  iodide 
trumthyUdenonium  iodide,  decomp.  173°,  results. 

H.  Burton, 

Poly«acid  amines  and  diamines  containing 
sulphur.  Z.  Foldi  (Ber.,  1929,  62,  [B]f  1700— 
1709).= — Pentamethylenediamine  is  converted  by 
phenyl  e-bromoamyl  ether  in  boiling  alcohol  into 
NN '  -di-z-p!ienoxyamylpe?itamethylenediamim  hydro* 


bromide,  m.  p.  275 — 276°  (corresponding  picrale, 
m,  p,  162 — 163°),  converted  by  hydrobromic  acid 
(i d  1*72)  into  hW-di-s-bromoamylpentamethylenedi- 
amine  hydrobromide,  m.  p.  260 — 263°  (decomp.) 
(corresponding  picrate,  m.  p.  162 — 163°).  The  di- 
bromo-compound  is  transformed  by  alcoholic  ammonia 
into  pe?lamethylenedipiperidine  [CH2]6(NC5Hjp)2,  m.  p. 
237°  {picrate,  m,  p.  193—195°),  whereas  its  dibenzene- 
sulphonyl  derivative  is  converted  by  successive  treat¬ 
ment  with  alcoholic  ammonia  and  fuming  hydrobromic 
acid  into  l$W-di-e-aminoamylpe?Uamethylenedia?Mne 
hydrobromide  (corresponding  picrate,  m.  p.  195 — 196°). 
s-Chloroamylbenzamide  and  pentamethylenediamine 
in  boiling  alcohol  give  -di-z-benzmnidowmylpenta- 
piethylenediamine  hydrochloride ,  m.  p.  252 — 254° 
(corresponding  picrate ,  m,  p.  about  110°),  which  is 
hydrolysed  to  N W -di-E-aminomnylpentamethylemdi- 
amine  hydrochloride,  not  molten  below  300°,  The 
monogumiidine  derivative  of  the  free  base,  its  picrate , 
m.  p.  170°,  jion-crysfcalline  hydrochloride,  and  tetra- 
niirate ,  m.  p.  150°,  are  described. 

e-Chloroamylbenzamide  is  converted  by  alcoholic 
ammonia  into  di-z-bepmwidownylamine ,  m.  p.  68 — 
72°,  rising  to  93 — 96°  after  preservation  over  sodium 
hydroxide ;  the  non- crystalline  picrate  and  tribenzoyl 
derivative  and  the  hydrochloride ,  c2.,h33o2n3,hci> 
m.  p.  200°,  are  described.  Hydrolysis  of  the  di  benzoyl 
derivative  affords  di-e-aminoamylamine,  b.  p.  129°/ 
04  mm,  [hydrochloride,  m.  p.  about  285°  (decomp.); 
picrate,  m.  p.  200°;  picrate,  m.  p.  156—158°  and 
nitrate,  m.  p.  162°,  of  the  diguanidine  derivative], 
s-Iodoamylbenzamide  and  alcoholic  ammonia  afford 
monobenzoylcada verine  hydriodide,  pa.  p.  175°.  Dmo- 
amyltrimethylenediamine  and  thiocarbamide  5-ethyl 
ether  hydrobromide  afford  the  monoguanidine  deriv¬ 
ative  of  the  diamine,  isolated  as  the  dihydr.obrom ule , 
not  molten  below  300%  and  sulphate,  m,  p.  about  255°. 

G-Chloroamylbcnzamide  and  sodium  sulphide  in 
boiling  alcohol  afford  di-c-benmmidomnyl  sulphide , 
m.  p.  96°,  whereas  with  sodium  disulphide  the  product 
is  <&-e  -  be  nzamidoamyl  disulphide ,  m.  p.  132—133°. 
Di-e-aminoamyl  sulphide,  b.  p.  141 — 143°/1  mm.,  its 
hydrochloride,  m.  p.  about  240 — 245°  (decomp.), 
picrate,  m.  p,  179°,  diguanidine  derivative  {hydro¬ 
bromide,  m.  p.  123—125°;  picrate  m.  p.  148—150°) 
are  described.  Bi-z-aminoamyl  disulphide ,  b,  p.  135— 
140s /l  mm.  (deeomp.),  yields  a  diguanidine  derivative 
( dipxcrate ,  m.  p.  about  162—165°),  H.  Wren. 

Decomposition  of  x-ammo-alcohols  and  their 
salts  on  heating,  K.  A.  Kras  us  ki  (Ukraine 
Chem.  J,,  1929,  4,  61—74;  cf.  this  yoL,  1078).— The 
behaviour  of  a-amino-alcohols  on  heating  and  the 
formation  of  halogen  derivatives  from  them,  were 
investigated.  Dimethylaminoethylcarbinol  -when 
heated  for  3  lira.  in  a  sealed  tube  at  100°  with  excess 
of  fuming  hydrobromic  acid  charred,  with  the  separ¬ 
ation  of  ammonium  bromide,  A  similar  result  %vas 
obtained  with  aminotrimethylcarbinol,  although 
traces  of  tsobutaldehyde  were  also  detected.  The 
hydrochloride  of  dimethylaminoethylcarbinol  when 
heated  gave  methyl  tsopropyl  ketone,  ,b.  p.  94 — 96°, 
together  with  condensation  products.  With  the 
hydrochloride  of  dimethylethylaminoethylcarbinol  the 
products  were  the  same,  together  with  traces  pf  fri- 


1048 


BRITISH  CHEMICAL  ABSTRACTS,— A, 


methylethylene  oxide,  which  may  be  regarded  as  the 
first  stage  of  the  reaction,  Ammotrimethylc&rbinol 
hydrochloride  gave  isobutaldehvde  and  its  polymeride, 
hi.  p.  60 — 61°. 

The  same  products  were  obtained  if  the  phosphate 
of  the  aminocarbinol  was  employed.  The  hydro,- 
ehlorides  of  the  primary  hydroxy-amine  of  hexylene 
oxide  and  dimethylaminoisopropylcarbinol  yielded 
the  corresponding  ketones,  a  ketone,  b.  p.  121 — 128°, 
and  pinacolin.  The  hydrochlorides  of  these  two 
aminocarbinols  decomposed  so  readily  that  on 
diazotisation  and  hydrolysis  only  small  quantities  of 
the  glycols  were  obtained,  the  main  products  being 
the  ketones.  Only  those  aminocarbinols  decomposed 
easily  of  which  the  corresponding  glycols  readily 
formed  aldehydes  and  ketones,  since  aminodimethyl- 
carbinol  hydrochloride  on  heating  gave  only  traces  of 
the  aldehyde. 

The  decomposition  of  the  aminocarbinols  was 
found  to  take  place,  under  certain,  conditions,  in 
alkaline  solution,  and  to  be  favoured  by  the  intro¬ 
duction  of  alkyl  groups  into  the  amino-group.  The 
formation  of  the  a-oxide  was  an  intermediate  stage. 
The  mechanism  of  the  decomposition  of  choline  and 
its  derivatives,  and  the  reaction  between  piperazine 
and  trimethvlethylene  oxide,  are  discussed. 

M.  ZVEGINTZOV. 

Action  of  ammonia  on  isopropylethylene  oxide. 
K.  A.  Krasuski  and  F.  F.  Krivonos  (Ukraine 
Chem.  J.,  1929,  4,  79 — 84) . — isoPropylethylene  oxide 
was  obtained  by  treating  fsopropylethylene  with 
hypochlorous  acid  or  perbenzoic  acid,  the  yields  in 
either  case  not  exceeding  30%.  With  excess  of 
ammonia  the  oxide  yielded  a-amino-y-methyibiitan- 
p-ol,  b.  p.  174°/754  mm.,  whilst  with  smaller  quantities 
of  ammonia  the  corresponding  secondary  amine, 
[CHMeo-CH(OH)*CH2].NH,  b.  p.  265—268°,  was 
obtained.  The  rate  of  the  reaction  is  in  accordance 
with  the  authors5  rule,  that  the  rate  of  the  action  of 
ammonia  on  the  a- oxides  decreases  with  increase  of 
mol.  wt.,  and  is  greater  for  oxides  containing  a 
primary  carbon  atom  than  for  those  containing  a 
secondary  one,  since  ammonia  reacts  with  isopropyl  - 
ethylene  oxide  more  slowly  than  with  isobutylene 
oxide,  but  faster  than  with  tri methylethylene  oxide. 

M.  Zvegintzov. 

Action  of  ethylamine  on  isobutylene  oxide  and 
isobutylene  chlorohydr  in ,  K.  A.  Krasuski  and 
V.  D.  Kucekos  (Ukraine  Chem.  J.,  1929,  4,  75 — 77). 
— Equimolecular  amounts  of  ethylamine  and  iso¬ 
butylene  oxide  in  aqueous  solution  when  heated  in  a 
sealed  tube  for  8  hrs,  at  100°  furnished  almost  pure 
cthylaminotrimethylcarbinol,  b.  p.  156°,  which 
yielded  with  dry  gaseous  hydrogen  chloride  a  hydro¬ 
chloride,  m.  p,  153°.  The  aminocarbinol  can  likewise 
be  obtained  by  treating  isobutylene  chlorohydrin  with 
ethylamine  under  the  same  conditions.  With  ammonia 
instead  of  ethylamine,  the  primary,  secondary,  and 
tertiary  aminocarbinols  resulted,  the  proportion 
depending  on  the  concentration  of  ammonia.  With 
diethylamine,  the  corresponding  diet hylam inot ri¬ 
me  thy  Icarbinol  was  obtained.  M.  Zvegintzov. 

Reaction  between  nitrous  acid  and  certain 
amino-acids  at  46°.  C.  L,  A.  Schmidt  (J.  Biol. 


Chem.,  1929,  82,  587 — 594). — Prolonged  action  of 
nitrous  acid  at  45°  yielded  more  nitrogen  than  corre¬ 
sponded  with  the  free  amino-groups  in  arginine, 
cysteine,  cystine,  glycine,  tryptophan,  and  giyeyl- 
giyeine ;  p-(a-oxindole)propionic  acid  yielded  the 
whole  of  its  nitrogen,  whilst  the  corresponding  tetra- 
hydro-compound  failed  to  react  ;  other  amino-acids 
tested  reacted  normally.  The  excess  liberation  of 
nitrogen  in  the  anomalous  cases  is  apparently  due  to 
secondary  oxidative  reactions.  C.  R.  Harington. 

Preparation  of  the  glyceryl  esters  of  the  ali¬ 
phatic  amino-acids,  Weizmann  and  L.  Haskel- 
bbrg  (Compt.  rend.,  1929,  189,  104 — -108;  cf.  A., 
1926,  716). — Glycine  glyceryl  ester,  m.  p.  160—170°, 
and  dl -alanine  glyceryl  ester,  m.  p.  219°,  were  obtained 
by  heating  the  sodium  salts  of  the  respective  acids 
with  glycerol  a  -  monochloroliydrin .  They  are  hygro¬ 
scopic  compounds,  almost  insoluble  in  the  usual 
organic  solvents  except  methyl  alcohol.  Similarly, 
by  the  use  of  a$~dislmryl  a4odokydHnf  m.  p.  52*5°,  and 
a $-dipalmityl  a-iodohydrin,  m.  p.  43*6°,  prepared  by 
Fischer's  method  (A.,  1920,  i,  807),  the  following  were 
obtained  :  a-glycybaf$-dipalmitylglyceride,  m.  p.  215°; 
s t-glycyl-*'$-distearylglyceride,  m.  p.  170°;  x-dhalanyh 
*$-dipalm tlylglycende$  m.  p.  216°;  tt-dl-alanyhcc* p- 
distmrylglyceride,  m.  p.  233°;  *-d\4eucyl-aL§-di~ 
palmilylglyceride ,  m.  p.  219°,  and  a-dl-leucyl-afi* 
distearytglyceride,  m.  p.  150°.  These  compounds  are 
soluble  in  hot  water  (cloudy  solution)  and  in  hot 
methyl  and  ethyl  alcohols,  but  insoluble  in  most  of 
the  usual  solvents.  B.  W.  Anderson. 

Use  of  aniline  in  preparing  amino-acids. 
H.  C.  Benedict  (J.  Amer.  Chem.  Soc.,  1929,  51, 
2277). — Glycine,  alanine,  a-aminoisobutyrie  acid,  and 
a-amino-n-valeric  acid  are  conveniently  isolated  by 
adding  aniline  to  alcoholic  solutions  of  their  hydro¬ 
chlorides  (cf.  Cox,  A.,  1928, 993).  EL  E.  F.  Notton, 

Influence  of  glycine  on  f.-p.  depression. 
K.  Oguba,  T.  Shito,  and  S.  Yamano  (Hokkaido  J. 
Med.,  1928,  6,  421 — 424). — F.-p.  determinations 
indicate  combination  between  potassium  chloride  and 
boric  acid  or  glycine  in  aqueous  solution. 

Chemical  Abstracts. 

[Preparation  of]  dl-alanine.  E.  C.  Kendall 
and  B.  F.  McKenzie  (Organic  Syntheses,  1929,  9, 
4—7). 

Specific  rotatory  power  of  rf-arginine,  A. 
Hunter  (J.  Biol.  Chem.,  1929,  82,  731-736),— 
d»  Arginine  has  [a]20  +21*94°  in  presence  of  1  mol.  and 
[«%  +26*54°  in  presence  of  8  mols.  of  hydrochloric 
acid.  Treatment  of  arginine  in  the  Van  Slyke 
apparatus  with  nitrous  acid  liberates  one  fourth  of  the 
total  nitrogen  in  5  min.  C.  R.  Harington. 

Synthesis  of  optically  active,  substituted 
asparagines.  I,  O.  Lutz  (Bor.,  1929,  62,  [jB], 
1879 — 1884). — f-Bromosuceinmonoamide  dissolved  in 
water  is  converted  by  a  methyl-alcoholic  solution  of 
o- toluidine  at  the  atmospheric  temperature  into 
d-o  -  toluidiTiomtccinmoiioamide , 
C02H*CH(NH*C6H4Me)*CH2*C0*NH2,  m.  p.  164— 
166°,  [&T  -70*7°  in  Y-hydroehloric  acid.  The 
following  substituted  sweeinniemoamidea  have  been 
prepared :  d-p -toluidim-,  m.  p.  100 — 101°,  [a]35 
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—55*8°  in  ^-hydrochloric  acid;  d-o -anisidino-,  m.  p. 
153 — 154°,  [a]f  — 72*2°  in  0*5Ar-hydroehloric  acid; 
d-m -phenelidino-,  [a]g  —71*3°  in  ^hydrochloric  acid; 
d-p -phenetidino-,  m.  p.  139— 140°,  [a]20  —43*6°  in 
0*2Ar-hydroehloric  acid ;  &-xylidino-(l  :  2  ;  4-),  m.  p. 
145 — 146°,  [a]f  —67*8°  in  0*2^hydrochloric  acid; 
d-p -xylidino-  (1:2:  5-),  m.  p.  (indef.)  138 — 139°, 
[a]g  “-48*2°  in  3iV'-hydrochloric  acid,  H.  Ween, 

[Preparation  of]  cyano acetamide,  B.  B.  Cob- 
son,  R.  W.  Scott,  and  C.  E.  Vose  (Organic  Syntheses, 
1929,  9,  36 — 37) . 

[Preparation  of]  n-butyl  carbamate,  T.  L. 
Davis  and  S.  C.  Lane  (Organic  Syntheses,  1929,  9. 
24—26). 

Ureides  of  brominated  valeric  acids,  S. 
Weil,  J.  Langiert,  and  A,  Kassur  (Rocz.  Chem., 
1929,  9,  464— 470).— The  following  substances  have 
been  prepared :  methylmopropylbromoacelyl  bromide, 
b.  p*  130°/15  mm,,  ethylisopropylbromoacetyl  bromide, 
b.  p.  145°/20  mm.,  menthyl  methyl-  and  ethyl-isopropyl- 
bromoacetates,  b.  p.  173— 175° /20  mm,,  and  161°/11 
mm,,  respectively,  bornyl  methyl-  and  ethyl-isopropyl  - 
bromoacetates,  b,  p.  170°/11  mm.,  and  17S°/10  mm,, 
respectively,  and  methyl -  and  ethyl-improjyylbromo- 
acetylcarbamides,  in.  p.  177—179°  and  197°,  respec¬ 
tively.  The  narcotic  action  of  these  ureides  is  no 
greater  than  that  of  a-bromoi sovalerylcarbam ide . 

R.  Truszkowski. 

Methylcr otononitriles .  F.  be  Laet  (Bull,  Soc. 
chim,  Belg.,  1929,  38,  163— 167}.— p-Metliylcrotono- 
nitrile,  prepared  by  dehydration  of  the  cyanohydrin 
of  iwbutaldehydc,  has  df  0*83136,  nf,  143720.  This 
nitrile  was  also  prepared  in  a  less  pure  state  by 
dehydration  of  y -1  ry droxy  tao valero nitr il e .  By  the 
action  of  sulphuric  acid  on  the  nitrile  the  corresponding 
amide,  m.  p.  107—108°,  was  obtained.  Dehydration 
of  the  cyanohydrin  of  methyl  isopropyl  ketone  yielded 
ap-dimethylcrotononitrile,  df  0*84321,  ng  144554, 
from  which  the  corresponding  amide,  m.  p.  130*5°,  was 
prepared..  B.  W.  Anderson. 

Tertiary  phosphines  containing*  higher  alkyl 
radicals.  W.  0.  Davies,  P.  L.  Pearse,  and  W.  J. 
Jones  (J.C.S.,  1929,  1262—1268). — Tertiary  phos¬ 
phines  have  been  prepared  by  the  interaction  of 
Grignard  reagents  with  phosphorus  trichloride  (cf. 
Davies  and  Jones,  this  vol.,  303)  and  with  aryldi- 
chlorophosphines .  The  method  is  restricted  by  the 
yield  of  Grignard  reagent  and  by  side  reactions  in  the 
case  of  magnesium  me.-  and  tert. -alkyl  halides.  Tri- 
tfoalkylpliosphines  are  more  readily  converted  into 
the  oxides  in  air  than  the  n- compounds,  whilst  aryl 
derivatives  are  unaffected.  The  following  are 
described :  Tri-n-propylphosphine,  b.  p.  103*5° /50 
mm.,  187*5°/760  ram.,  df  0*807  (carbon  disulphide 
compound,  in.  p.  108° ;  mercurichloride,  m.  p.  137°) ; 
methyltri-n-propylphosphonium  iodide,  m.  p.  212*5° ; 
letra-n-propylphosphonium  bromide ,  deeonip.  200°; 
phenyldi-Ti^propylphosphine,  b.  p.  159°/50  mm.,  df 
0*925  (mercurichloride,  m.  p.  192*5°) ;  ph enylmeihyl d i - 
n -propylphospkonium  iodide ,  m.  p.  137°;  phenyltvi- n- 
propylphosphonimn  bromide,  m.  p.  131*5° ;  p4olyldi-n- 
propylphosphine,  b.  p.  174°/50  mm.,  df  0*921  (mercuri¬ 
chloride,  m.  p.  129*5°);  p  -  tolylmethyldi -w-propyh 
phosphonium  iodide,  m.  p.  81*5°;  p -tolyltri-n-propyl 


phosphonium  bromide,  m.  p.  125*5°;  trmobuiylphos- 
phine,  b.  p,  126°/50  mm.  (carbon disulphide  compound ; 
mercurichloride,  m.  p.  191*5°,  methyltrmobutylphos- 
phonium  iodide,  m.  p.  287°) ;  phenyldiimbutylphos- 
phine,  b.  p.  168°/50  mm.,  df  0*910  (mercurichloride, 
m.  p.  158*5°) ;  phenylmethyldimobutylphosphonium 
iodide,  m*  p.  166*5° ;  p-tolyldi'isobutylphosphine,  b.  p. 
182*5— 184*5°/50  mm.,  df  0*915  (mercurichloride ; 
methiodide) ;  tri-n-amylphosphine,  b.  p.  185*5°/50 
mm.,  df  0*820  (carbon  disulphide  compound,  m,  p. 
55°) ;  phenyldi-n-amylphosphine,  b.  p.  210°/50  mm., 
df  0*902  (mercurichloride,  m.  p.  108° ;  melhiodide,  in.  p. 
90*5°) ;  p-lolyldi-n-amylphosphine,  b.  p.  220°/50  mm., 
df  0*898  (mercurichloride,  m.  p.  112° ;  melhiodide) ; 
tru(&L$-methylbutyl)phosphine,  b.  p.  113 — 117°/10 
mm. ;  phenyl&i-(<&-$-methylbutyl)phosphine,  b.  p.  198° 
50  mm.,  df  0*906  (mercurichloride,  m.  p.  120°;  meth- 
iodide,  1 50° ) ;  p-tolyldi  -  (dl-  (3  -methylbutyl)phosphine , 

b.  p,  210 — 211°/50  mm.  ,df  0*902  ( mercurichloride ,  m.  p. 
99°;  methiodide,  m.  p.  131°);  Iri - (y-methylbutyl)- 
phosphine,  b.  p.  131  °/ll  mm.  (carbon  disulphide 
compound,  m.  p.  79*5°;  melhiodide );  phenyldi-(y - 
methylbuiyl)pho$phine ,  b.  p.  198*5°/50  mm.,  df  0*900 
(mercuricfiloride,  m.  p.  152° ;  methiodide,  m.  p.  181*5°) ; 
pdolyldmoamylphosphine,  b.  p.  210°/50  mm,,  df  0*894 
(mercurichloride,  m.  p.  107°;  methiodide,  m.  p,  150°) ; 
phenyldi - ( B-methylamyl)pho$pMne,  b.  p.  219°/50  mm. 
(methiodide,  m.  p,  146°;  ethiodide ,  m.  p.  115*5°) ; 
p 4olyldi-(§-methylamyl)phosphine,  b.  p.  234 — 235° /50 
mm.,  df  0*888  (mercurichloride,  m.  p.  110*5° ;  meth¬ 
iodide)  .  Where  attempts  were  made  to  use  magnes¬ 
ium  isopropyl  and  sec. -butyl  bromides  no  tertiary 
phosphine  could  be  obtained.  R.  K.  Callow. 

Conductivity  of  magnesium  ethyl  iodide  in 
ethereal  solution.  N.  V.  Kondyrev  and  A.  K. 
Sust  (Ber,,  1929,  62,  [£],  1856— 1861).— The  pro¬ 
portion  of  magnesium  iodide  formed  during  the 
preparation  of  magnesium  ethyl  iodide  increases  with 
diminution  of  the  amount  of  ether.  The  equivalent 
conductivity  of  magnesium  ethyl  iodide  in  ether  has 
been  determined  at  0°,  5°,  10°,  15°,  and  20°.  The 
maximal  conductivity  is  observed  at  different  tem¬ 
peratures  for  different  concentrations ;  every  con¬ 
centration  of  magnesium  ethyl  iodide  in  ether 
corresponds  with  a  definite  degree  of  association  of 
the  complex.  Magnesium  iodide  is  not  a  component 
of  the  organometallic  complex ;  its  presence  increases 
the  conductivity  additively.  H.  Wren. 

True  mixed  organomagnesium  carbonates. 
D.  Ivanov  (Corapt.  rend.,  1929,  189,  51—53). — The 
following  true  mixed  organomagnesium  carbonates, 
ROCOOMgBr  (as  distinct  from  mixed  magnesium 
carboxylatcs,  R*COOMgBr),  have  been  prepared  from 
the  appropriate  mixed  organomagnesium  aleoholate 
shaken  with  carbon  dioxide  in  a  closed  flask  :  ethyl, 
propyl,  iso propyl,  butyl,  isobutyl,  isoamyl ,  and  eyelo- 
hexyl  bromomagnesium  carbonates,  also  butyl  and 
benzyl  chloromagnesium  carbonates .  These  mixed 
carbonates  are  sparingly  soluble  in  ether,  but  soluble 
in  alcohols,  pyridine,  etc. ;  when  treated  with  water 
they  give  the  corresponding  alcohol  and  a  basic  of 
magnesium  carbonate,  whilst  with  acid  they  form  the 
alcohol  with  evolution  of  carbon  dioxide. 

B.  W.  Anderson. 
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Lead  tetramethyl  and  the  application  of 
magnesium  alkyl  chlorides  in  the  preparation 
of  organometallio  compounds.  E,  Krause  (Ber., 
1929,  62,  [J?],  1877 — 1878). — Apart  from  the  question 
of  economy,  magnesium  alkyl  iodides  are  unsuitable 
for  the  preparation  of  organometallio  compounds  on 
account  of  the  pronounced  side  reactions,  the  higher 
h.  p.  of  the  alkyl  iodide  residues,  and  the  specific 
affinity  of  iodine  for  the  metallic  atom.  There  is  no 
general  objection  to  the  use  of  bromides ;  with  the 
chlorides  the  yields  are  particularly  good.  Lack  of 
activity  towards  magnesium  is  overcome  by  the  use 
of  finely-divided  metal.  Lead  tetramethyl  is  readily 
prepared  by  uso  of  magnesium  methyl  chloride  (the 
initial  lead  trimethyl  decomposing  during  distillation 
of  the  ether  into  lead  and  lead  tetramethyl)  or  from 
lead  trimethyl  bromide.  During  the  sealing  of  lead 
tetramethyl  in  glass  tubes,  violent  explosions  may 
occur.  H.  Week. 

Photochemical  and  oxidative  degradation  of 
carbonyls.  H.  Reibxen,  A,  Grtjhl,  and  G.  von 
Hessltng  (Annalen,  1929,  472,  268 — 287). — There  is 
practically  no  reaction  between  ethyl  mercaptan  and 
iron  penta-  or  nona -carbonyl  in  the  dark  at  the 
ordinary  temperature,  but  with  an  excess  of  the 
pentacarbonyl  at  60°  slow  formation  of  carbon  mon¬ 
oxide,  hydrogen,  and  bisironmercaptotricarbonyl  (I), 
[Fe2(SEt)4C303)2],  m,  p.  75*5°  (ef.  A.,  1928,  1114), 
occurs.  Irradiation  of  the  mixture  with  light  from  a 
mercury  vapour  lamp  causes  the  reaction  to  proceed 
30—50  times  as  fast.  A  mixture  of  the  pentacarbonyl 
(1  vol.)  and  mercaptan  (5  vols,)  reacts  at  38°  according 
to  the  scheme:  2Fe(CO)5+2EtSH=fI)+4CO+H2; 
a  secondary  reaction  also  occurs,  probably  the  slow 
decomposition  of  I  to  iron  mercaptide.  With,  a 
mixture  of  equal  vols.  of  the  reactants  at  3 — 5°  the 
ratio  hydrogen  :  carbon  monoxide  evolved  is  1  :  9*2. 
This  is  due  to  the  reaction  2Fe(CQ).+2EtSH~ 
(I)+3CO+H*CHO;  the  formaldehyde  liberated  is 
polymerised  during  irradiation.  In  both  the  above 
cases  the  reactions  taking  place  are  :  (a)  2Fe(CO)5 — >■ 

Fe„(CQ)<rbCO;  (6)Fe2(CO)0+2EtSH — Hl)+H3C303 1 
(cfnHAQa- — >  3nCO+nHa  at  the  higher  temper¬ 
ature  and  — 1 y  2aCO+^(H2CO)a  at  the  lower  tem¬ 
perature.  When  a  mixture  of  iron  pentacarbonyl 
(1  vol.)  and  acetylaeetone  (5  mols.)  is  irradiated  at 
about  130°  until  evolution  of  gas  ceases,  the  products 
formed  arc  hydrogen,  carbon  monoxide,  ferric  acetyl- 
acetone,  m.  p.  1S0°,  and  a  substance  (probably  an 
impure  peroxide  of  ferrous  acetylaeetone) ;  20 — 25% 
of  the  carbonyl  is  unchanged.  Nickel  carbonyl  and 
acetyl  chloride  react  at  50—55°  thus:  Ni(CO)4+ 
2AcCl—  4CO  +N  iCl*+ Ac*Ac .  The  additive  com¬ 
pound,  NiCl2,CiH€0^,  is  isolated;  decomposition  of 
this  with  water  gives  diacetyl.  Irradiation  has  no 
influence  on  the  reaction.  In  presence  of  oxygen 
about  25%  of  the  carbon  monoxide  is  oxidised  to 
carbon  dioxide,  and  acetic  acid  and  anhydride  are 
also  produced.  H,  Burton. 

Spatial  models  of  aromatic  compounds  and 
the  interpretation  of  isomerism.  S.  Haeckel 
(J.  pr.  Chem.,  1929,  [ii],  122,  182— 200).— With  the 
usual  model  of  the  carbon  atom  consisting  of  a  ball 
with  four  stiff  wires  representing  valencies,  a  model  of 


benzene  is  constructed  in  which  the  valencies  form  the 
edges  of  a  thin  hexagonal  prism  with  carbon  atoms  at 
alternate  corners ;  this  resembles  Saehse’s  model.  The 
sides  represent  six  similar  parallelograms  of  forces. 
This  model  accounts  for  various  properties  of  benzene, 
its  hydro  -derivatives ,  and  of  benzoquinone.  In 
polycyclic  compounds  the  analogous  models,  by  con¬ 
sideration  of  the  parallelograms  of  force  involved, 
enable  the  positions  of  reactivity  to  be  deduced  in  a 
manner  resembling  that  of  Thiele’s  theory.  The 
configurations  are  in  agreement  with  the  results  of 
X-ray  analysis.  An  explanation  is  afforded  of  the 
existence  of  stereoisomeric  forms  of  2  ;  3-diphenyl- 
indone  and  of  9  :  10-dihydroanthraeene  derivatives 
(Schlenk,  A.,  1928,  1031).  R.  K.  Callow. 

Atom  models  of  aromatic  compounds.  H. 
Mark  (J.  pr.  Cliem.,  1929,  [ii],  122, 349). — An  acknow¬ 
ledgment  to  Haeckel  (preceding  abstract)  in  connexion 
with  the  work  of  Bergmann  and  Mark  (this  vol.,  689), 
with  whose  views  the  latter  authors  are  in  agreement. 

J.  W.  Baker. 

Action  of  cyclohexene  and  its  derivatives  on 
organic  compounds  in  the  presence  of  aluminium 
chloride.  M.  D.  Bodroox  (Ann.  China.,  1929, 
[x],  11,  oil — 582 ) . — Interaction  of  ci/clohexene,  b.  p. 
83 — 84°,  d21  0*809,  1*445,  with  benzene  and 

aluminium  chloride  gave  chiefly  phenyle yefohexane, 
b.  p.  240o/743  mm.,  dm  0*947,  ng  1*528,  and  a  small 
quantity  of  1  :  2-diphenylcycfchexane,  m.  p.  109— 
170° ;  naphthalene  furnished  two  cyclohezylnaphihal- 
enes,  a  liquid,  b.  p.  341 — 347°/747  213111.,  d*  1*021,  nf> 
1*597,  and  a  solid,  m.  p.  31°  (pier ate,  m.  p.  100— 101°)* 
which  was  the  2-compound,  since  dehydrogenation  with 
sulphur  gave  2-phenylnaphthalene,  m.  p.  101—102°, 
together  with  a  divyclohezylnaphthalene,  m.  p.  161— 
152° :  tetrahydronaphthalene  yielded  a  mixture  of 
cyclohexyltetrahydronapklkahnes,  b.  p.  329 — 335°/788 
mm.,  tP  0*9855,  nf}  1*5498,  containing  some  of  the 
2 -compound,  since  a  poor  yield  of  2-phenylnaphthalene 
was  obtained  by  dehydrogenation  with  sulphur 
at  230 — 250°.  The  following  condensations  were 
carried  out  in  the  presence  of  carbon  disulphide  and 
aluminium  chloride  :  cyclohexene  and  diphenyl  gave 
a  mixture  of  two  cyclo hexyldiphenyls>  a  solid,  m.  p. 
75 — 76°,  and  a  liquid,  b.  p.  238 — 240°/30  mm.,  du 
1*028,  nD  1*598,  together  with  a  little  dicyclohexyl- 
diphenyl ,  m.  p.  205 — 206° ;  cydohexene  and  diphenyl- 
methane  yielded  diph enyleye lohez ylmeth an e ,  b.  p. 
252 — 257/35  mm.,  dr*  1*005.  1*571,  and  p- benzyl- 

diphenyl,  m.  p.  85°;  cyclohexene  and  dibenzyl 
furnished  two  cyclo hexyldibenzyls,  a  solid,  m.  p. 
68 — 69°,  and  a  liquid,  b.  p.  240— 244°/25  mm.,  tf19 
0*994,  nt  1*564. 

The  interaction  between  bromine  and  the  following 
hydroaromatic  hydrocarbons  in  the  presence  of  a  small 
quantity  of  aluminium  bromide  has  been  studied  : 
cyrfohexylbenzene  gave  hexabromobenzene,  m.  p- 
315 — 316°;  c yclohexy ltoluene  and  cyclohexyleymene 
gave  pentabromotoluene,  m.  p.  281— 282°;  cydo- 
hexylmesitylene  yielded  tribromomesitylene,  m.  p. 
223 — 224°;  2-m/cfohexylnaphthalene  and  also  its 
liquid  isomeride  gave  a  hexabromonaphthalene,  m.  p. 
250 — 252°. 

cycloHexene  condenses  with  the  following  phenols 
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in  the  presence  of  aluminium  chloride  and  usually  in 
carbon  disulphide  solution  :  phenol  gave  ohlotocydo- 
hexane,  phenyl  oyclohexyl  ether ,  b,  p.  247 — 249°/756 
mm.,  cP  0*999,  rift  1*527,  p-cycfcohexylphenol,  m.  p. 
130 — 131°  (methyl  ether,  b.  p.  275-5 — 276*5° /748  mm*, 
m,  p.  57 — 58°;  in,  p.  41 — 42°;  n-propyl 

ether,  m.  p.  36°;  n-buiyl  ether,  m.  p.  29°),  and  o-cyelo- 
hexylphenol,  m.  p.  50 — 57°  (methyl  ether,  b.  p.  267' — 
26S°/749  mm.,  d18  1*007,  »g  1*5365;  etfier,  b.  p. 
276 — 278°/750  ram.,  d 21  0-976,  nft  1-5223;  n-propyl 
ether,  b.  p.  292 — 294*5°/758  mmM  dJ  0*966,  ?i*}  1-5198 ; 
n-butyl  ether,  b.  p,  305 — 307°/756  mm.,  cP  0*955,  nft 
1*5137) ;  anisole  yielded  cycfchexylanisole  (mixture  of 

2-  and  4-compounds,  since  demethyl  at  ion  with 
hydrobromie  acid  yielded  2-  and  4-cyclohexyL 
phenols);  earvacrol  gave  carvacryl  oyclohexyl  ether, 
h.  p.  305 — 310°,  cP  0-966,  1*5215,  and  a  cyefchexyl- 
earvacrol,  b.  p*  315 — 325°  (mixture  of  two  isomerkles). 

1  -Methyl- A4-c?/cfohexene,  b.  p«  104 — 105°/762  mra., 
d11  0*804,  nft  1*442  (prepared  by  dehydration  of 
l-methyl-4-cycfohexanol  with  prthophosphoric  acid), 
condenses  in  the  presence  of  aluminium  chloride  with 
benzene  to  form  dimethyldicy&ohexylbenzene,  b.  p. 
230 — 235°,  F  0-962,  rift  1*533,  and  a  methyla/clo- 
hexylbenzene,  b.  p.  247 — 25 P/ 75 9  mm.,  dr1  0*918, 
nu  1*512  (treatment  of  the  latter  with  bromine  and 
aluminium  bromide  afforded  penta-  and  hexa-bromo- 
benzene) ;  p- xylene  yielded  methylcyclohexyl-p-xylme, 
b.  p.  275—285°,  du  0-927,  rift  1-522,  whilst  diphenyl- 
methane  furnished  methylcyolohexyldipkenylmethane, 
b.  p>  238—248°,  dP  1-01,  1*074  (slightly  impure), 

In  the  presence  of  aluminium  chloride  menthene, 
b.  p.  165— 167°/763  nira,  d18  0*807,  nlB  1-451  (prepared 
in  92%  yield  from  menthol  and  orthophosphoric  acid), 
condenses  with  benzene  with  the  formation  of  menthyl- 
benzene,  b.  p.  194— 210°,  F  0*9145,  rift  1*5068 
(mixture  of  isomerides),  whilst  A1  phenylcyrfohexene 
condenses  similarly  with  benzene  to  give  a  product, 
b.  p.  267—300°,  the  exact  nature  of  which  w*as  not 
ascertained.  A.  I.  Vogel. 

[Preparation  of]  iodobemzene.  F.  B.  Dains 
and  R.  Q.  Brewtster  (Organic  Syntheses,  1929,  9* 
46—48). 

I,  Nitro-  and  halogenonitro-benzenesulphonic 
acids,  II.  Preparation  and  solubility  in  water  of 
some  salts  of  nitro-  and  halogenonitro-benzene- 
sulphonic  acids.  III.  Nitro-  and  halogeno- 
nitro-benzenesulphonic  acids,  J.  N.  Elgersma 
(Rec.  trav.  chim.,  1929,  48,  752—764,  765—769, 
770—777). — I.  The  following  have  been  prepared  by 
Blanksma’s  method  (A.,  1901,  i,  460)  by  oxidation  of 
the  corresponding  disulphides  and  their  properties 
investigated  :  o«  and  p-nitro-,  2  : 4-dinitro-*  4-  and 
5-chloro-2-nitro-,  6-ehloro-3-nitro«,  and  4-brorao-2- 
mtro-benzencsulphonie  acids,  all  of  wiiich  are  found 
to  contain  varying  amounts  of  water  of  crystallisation. 
In  agreement  with  Hodgson  and  Wilson  (A.,  1925,  i, 
532),  4  : 4-dinitrodiphenyl  disulphide  can  be  separated 
by  boiling  alcohol  into  two  forms,  m.  p.  170°  (most 
soluble)  and  181°,  respectively,  a  small  quantity  of  a 
substance,  m.  p.  139°,  also  being  obtained.  When 
equivalent  quantities  of  4«ehIoro-2«nifcrobenzene- 
sulphonic  acid  and  aniline  are  heated  at  185°  the 
antline  salt,  m.  p.  207°,  is  obtained,  whilst  reduction 


of  its  sodium  salt  with  zinc  dust  in  boiling  aqueous 
solution  yields  the  corresponding  2-amino-acid ,  con¬ 
verted  by  bromine  water  into  3-ehloro*2  : 4  :  6-tri- 
bromoaniiine  with  elimination  of  the  sulphonic 
group.  Fischer's  proof  (A.,  1892, 182)  of  the  structure 
of  6-chloro-3~mtrobenzenesidphonic  acid  is  invalid, 
since  the  same  p-phenylenediamincsulphonic  acid 
would  be  obtained  by  treatment  with  alcoholic 
ammonia  and  reduction  if  the  sulphonic  group 
were  in  position  2  instead  of  1.  Rigid  proof  of  the 
correctness  of  the  structure  assigned  is,  however, 
furnished  by  the  following  reactions.  By  boiling  with 
aqueous  sodium  hydroxide  the  corresponding  nitro- 
phenolsulphonic  acid,  wiiich  is  converted  by 
bromine  water  into  2  :  6-dibromo-p-nitrophenol,  is 
obtained,  whilst  by  heating  in  a  sealed  tube  with 
alcoholic  ammonia  the  original  sulphonic  acid  yields 

3 - nitr o * 6 - aminobenz ene su Iphoni c  acid,  similarly  con¬ 
verted  into  2 : 6-dibromo-p-nitroaniIino,  or,  by  elimin¬ 
ation  of  the  amino-group  by  diazotisation,  into  pure 
m-nitrobenzenesulphoiiic  acid. 

II.  The  solubilities  of  the  alkali  salts  of  various 
nitro-  and  halogenonitro-benzenesulphonic  acids  in 
water  at  25°  have  been  determined.  The  solubility 
of  the  potassium  salts  of  o-7  m-}  and  p- nitro-,  2  : 4- 
dinitro-,  4-ehloro-2-nitro~,  5-chloro-2-nitro* ,  6-chloro- 

3 - nitro-,  and  the  4-bromo-2-miro-acids  are,  respec¬ 
tively,  9-63,  3*04,  5*95,  4*70,  0*87,  1*59,  2 -S3,  and  1*68 
g.  of  anhydrous  salt/100  g.  of  ivater;  those  of  the 
corresponding  rubidium  salts  are,  respectively,  16*08, 
6*09,  5*80,  3*90,  1*93,  1-07,  1*32,  and  1*80,  and  of  the 
caesium  salts  20*74,  >37,  5*46,  2*50,  6*98,  1*51,  and 
6*09  g.  of  anhydrous  salt/ 100  g.  of  water,  respectively. 
Although  no  general  rule  can  be  formulated,  the 
introduction  of  a  nitro -group  into  benzenesulphonic 
acid  decreases  the  solubility  of  the  salts  investigated, 
a  further  decrease  being  caused  by  the  introduction  of 
a  halogen  atom  or  a  second  nitre-group  independently 
of  the  positions  of  these  groups  in  the  benzene  ring. 
The  very  sparing  solubility  of  the  potassium  salt  of 

4- chloro-2-nitrobenzenesulphonie  acid  renders  this  acid 
a  suitable  reagent  for  the  detection  of  potassium  even 
in  the  presence  of  other  metallic  ions  except  caesium 
and  rubidium,  a  concentration  of  1  in  360  yielding  a 
crystalline  precipitate  within  4  min.  Most  of  the 
salts  are  anhydrous,  but  a  few  contain  w’ater  of 
crystallisation  the  amount  of  which  was  determined. 

III.  The  equivalent  conductivity  of  the  various 
nitro-  and  halogenonitro-benzenesulphonic  acids  and 
some  of  their  salts  has  been  determined  in  aqueous 
solution  at  various  dilutions  at  25°  by  the  usual 
method.  The  value  of  is  almost  constant  for  the 
whole  series  (376 — 378)  and  agrees  w*ell  with  the 
value  of  Rimbaeh  or  Walden  for  an  acid  composed  of 
18  atoms,  but  is  in  disagreement  with  the  value  of 
Wightman  and  Jones  (A.,  1911,  ii,  689)  for  m-nitro- 
benzenesulphonic  acid.  All  are  strong  acids  and  are 
almost  completely  ionised  at  t?= 84, 

J.  W.  Baker. 

[Preparation  of]  o-bromotoluene,  L.  A.  Bige¬ 
low  (Organic  Syntheses,  1929,  9,  22 — 23). 

Aromatic  compounds  of  fluorine.  III.  Nitra¬ 
tion  of  fluorotoluenes.  G.  Schiemann  (Ber.,  1929, 
62?  [B],  1794—1805;  of.  A.,  1927,  654).— o-Fluoro- 
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toluene,  b.  p.  30°/26  rum.,  loses  hydrogen  fluoride  with 
somewhat  greater  readiness  than  its  isomerides. 
Diazotisation  of  m-toluidine  and  treatment  of  the  pro¬ 
duct  with  hydrofluoboric  acid  affords  m -tolyldiazonium 
fluoborate ,  C7H7N2BF4,  decomp,  108°,  converted 
when  heated  into  m-fluorotoluene,  b.  p.  114 — 115°/758 
mm.,  in  87%  yield.  Nitric  acid  ( d  1*51)  is  added 
gradually  to  ra-fluoro  toluene  at  —15°  to  +20°  and  the 
mixture  is  ultimately  heated  to  55°.  Fractional 
distillation  of  the  product  combined  with  suitable 
cooling  of  the  individual  fractions  gives  3fluoroA- 
nitrotoluene,  m.  p.  53*2°  (corr.)  [crystallographic al 
data]  (identified  by  conversion  into  4-nitro-3-methoxy- 
toluene,  m.  p.  60—61°),  3fluoro-2-nitrotoluene,  b.  p. 
92*2 — 92*6°  (corr.)/ll  mm.,  m.  p.  17*5 — 18°,  and, 
mainly,  3fluoroS-nitrotoluene,  b.  p.  97 — 98°/10  mm., 
m.  p.  27 — 28°  [oriented  by  transformation  into  6-nitro- 
3-methoxytoluene,  m.  p.  52°  (corr.)].  Reduction  of 
3 - fluoro -6 -nitrotoluene  with  tin  and  hydrochloric  acid 
affords  dfluoro-o-toluidine,  b.  p.  92 — 94°/15  mm., 
[picrate,  m.  p.  199°  (decomp.)  after  softening  and 
darkening  at  192° ;  benzoyl  derivative,  m.  p.  166° ; 
p -nitrobenzoyl  compound,  m.  p.  168°].  The  amine 
is  converted  tlirough  the  diazonium  fluoborate, 
decomp.  114—115°,  into  2  : 5-difluorotoluene,  b.  p. 
117°/775  mm.  o-Fluorotoluene  when  treated 
similarly  to  the  m- compound  (see  above)  yields 
unchanged  material,  2-fluoro-d-nitrotolmne,  b.  p.  99-4 — 
99*6°  (corr.)/13  mm.,  m.  p.  41*5°  (oriented  by  con¬ 
version  into  5-nitro-2-methoxytoluene,  m.  p.  62—63°, 
and  5-nitro-2-methoxybenzoic  acid,  m,  p.  150°),  and 
2  fluoro -^-nitrotoluene,  b.  p.  97 — 97*2°  (corr.) /II  mm., 
m.  p.  — 2°.  Partial  nitration  of  p-fluorotoluene  with 
nitric  acid  (d  1*51)  at  — 10°  to  — 15°  affords  4:fluoro-3- 
nitrotoluene ,  b.  p.  104*2°  (corr.)/9  mm.,  m.  p.  +1°  to 
+2°,  and  2  :  6-dinitro-n-cresol,  m.  p.  81°. 

H.  Wren. 

Chromic  p-toluenesulphonates .  G.  Jantsch 
andK.  Meckenstock  (Monatsh.,  1929,  52, 169 — 184). 
— Treatment  of  green  chromic  chloride  with  silver 
p - toluenesulphonate  followed  by  concentration  of  the 
aqueous  solution  gave  hydrated  chromic  p -toluene- 
sulphonate.  Crystallisation  below  12°  afforded  a  bluish - 
violet  hydrate  containing  16H20 ;  vapour-pressure 
measurements  showed  that  this  hydrate  is  stable 
between  —0*5°  and  +12°.  The  hydrate  content  could 
not  be  determined  directly,  owing  to  hydrolysis  at 
about  50°;  mixtures  of  hydrates  with  8  to  12HsO 
were  obtained  by  crystallisation  at  ordinary  tem¬ 
peratures.  Isothermal  decomposition  of  the  bluish- 
violet  salt  at  10°  and  of  the  greyish -green  mixed 
hydrate  at  30°,  over  sulphuric  acid  established  the 
existence  of  a  hydrate,  [Cr(0H2)6][S03*C6H4Me,H20]3 ; 
tenshnetric  measurements  indicated  that  this  hydrate 
is  stable  at  61°/ 10  mm.  Further  dehydration  over 
sulphuric  acid  gave  a  green  tetrahydrate,  sparingly 
soluble  in  water.  Attempts  to  isolate  the  lower' 
hydrates  by  crystallisation  at  76°  were  unsuccessful, 
mixtures  being  obtained.  Transport  number  experi¬ 
ments,  for  these  complexes  at  temperatures  from  0°  to 
95°  are  described.  A.  I.  Vogel. 

[Preparation  of]  u-butyl  p-toluenesulphonate . 
A,  T.  Roos,  H.  Gilman,  and  N,  J.  Beaber  (Organic 
Syntheses,  1929,  9,  28 — 30). 


[Preparation  of]  Cii-mirostyrene.  D.  E.  Wor- 
rall  (Organic  Syntheses,  1929,  9,  66 — 68). 

Electrochemical  oxidation  of  m-xylene-4-sul- 
phonic  acid.  M.  Toko  yam  a  (Helv.  Chira.  Acta, 
1929, 12,  756 — 785). — Oxidation  of  the  above  acid  at 
a  lead  dioxide  anode  (M -solution,  0*04  amp. /cm.2  at 
75 — 80°,  10  farad. /mol.)  gave  as  principal  products  : 
dimethylmaleic  anhydride,  6-sulpho-4  :  5-dihydroxy- 
m-toluic  acid  (I) ,  and  6-sulpho-m-toluie  acid.  By  elec¬ 
trolysing  at  a  lower  temperature  (40 — 50°),  another 
product,  probably  sulphossophthalic  acid,  was  formed, 
and  possibly  fumaric  acid.  Using  a  platinum  anode 
(Jf-solution,  0*03  amp. /cm.2,  50  farad. /mol.  at  25 — 
35°)  there  were  obtained  (traces  of)  a  quinone,  m.  p. 
143 — 160°,  the  sulphonic  acid  I,  and  m - tol ualdehyde-ft - 
sulphonic  acid  {phenylhydrazone) .  Electrolytic  oxid¬ 
ation  of  o-xy loquinone  dissolved  and  suspended  in 
sulphuric  acid  afforded  dimethylmaleic  anhydride  and 
maleic  acid,  whilst  that  of  m- 6 -xylenol-4 -sulphonic 
acid  gave  the  sulphonic  acid  I  accompanied  by 
dimethylmaleic  anhydride.  These  observations 
accord  with  the  author's  interpretation  of  the 
mechanism  of  the  electrolytic  oxidation  of  m -xylene -4- 
sulphonic  acid.  R.  J.  W.  Le  Fevre. 

Aromatic  compounds  of  fluorine.  IV. 
Fluorine  derivatives  of  diphenyl.  G.  Schiemann 
and  W.  Roselius  (Ber.,  1929,  62,  [J5],  1805—1814; 
cf.  this  vol.,  1051). — 2-Aminodiphenyl  is  converted 
into  the  corresponding  diazonium  fluoborate, 
decomp.  80*5 — 81°,  and  thence  into  2-fluorodiphenyl, 
m.  p.  71 — 72°,  df  1*2452.  DiphenylylA-diazonium 
fltcoborate ,  decomp.  115*5 — 116°,  df  1*430,  4-fluoro- 
diphenyl,  m.  p.  74 — 75°,  df  1*247,  diphenyl-3-di- 
azo?iium  fluoborate,  decomp.  90*5—91°,  and  3-fluoro- 
diphenyl,  m.  p.  26—27°  (corr.),  df  1*2874,  are  described. 
Treatment  of  4  : 4'-difluorodiphenyl  with  nitric  acid 
affords  4  : 4'-difluoro-3-nitrodiphenyl,  m.  p.  94*5—95°. 
3:4:  4'-Trifluorodiphenyl,  m.  p.  83°,  df  1*481,  when 
slowly  warmed  with  nitric  acid  (d  1*40)  to  100—105° 
gives  3:4:  4' -trifluoro-5-nitrodiphenyl,  m.  p.  103*8° 
(corr.),  in  88*5%  yield.  3:4:  -Trifluoro-5-amino- 
diphenyl,  m.  p.  71*5°  (corr.),  from  the  nitro-compound, 
tin,  and  hydrochloric  acid,  is  transformed  through  the 
diazonium  fluoborate,  decomp.  102 — 102*5°,  into 
3:4:4: 5  -  tetrafluorodiphenyl ,  m.p.  138*5 — 139°/(corr.), 
df  1-708.  4 : 4'-Difluorodiphenyl  is  oxidised  by 
chromic  acid  in  presence  of  glacial  acetic  acid  and 
vanadium  pentoxide  to  4-fiuorobenzoic  acid.  This 
acid  is  also  obtained  when  3:4: 4'-trifluoro-  or 
3:4:4':  5-tetrafluoro-diphenyl  is  treated  similarly. 

H.  Wren. 

Existence  and  stability  of  free  radicals.  H. 
Burton  and  C.  K.  Ingold  (Proc.  Leeds  Phil.  Soc., 
1929,  1,  421 — 431). — Theoretical.  The  application 
by  Flurscheim  (A.,  1905,  i,  614;  cf.  Ziegler,  A.,  1924, 
i,  308,  850)  of  his  theory  of  the  alternately  large  and 
small  affinity-content  of  a  consecutive  series  of  linkings, 
to  explain  the  tendency  of  dissociation  of  hexa-aryl- 
ethanes,  is  held  to  be  invalid,  since  it  does  not  explain 
the  dissociation  of  tetra-arylhydrazines,  decaphenyl- 
n-butane,  and  hexa-p-nitrophenylethane.  An  altern¬ 
ative  explanation  is  advanced,  based  on  the  observ¬ 
ations  that  aryl  groups  are  able  to  activate  both 
anionotropic  and  prototropic  systems  (Burton  and 
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Ingold,  A.,  1928,  634;  Burton,  ibid.,  880;  this  vol., 
554;  Ingold  and  Shoppee,  this  vol.,  556,  927),  and 
hence  confer  on  an  attached  atom  the  power  of 
tolerating  an  electric  charge  of  either  sign.  The 
occurrence  of  three  distinct  forms  of  triphenylmethyl , 
namely,  the  neutral  radical  (electron  septet),  the 
anion,  and  the  cation,  is  thus  readily  explained.  The 
hypothesis  predicts  or  interprets  (where  known)  that 
(a)  the  dissociation  of  hexa-arylethanes  is  promoted 
to  a  greater  extent  by  polynuclear  aromatic  systems 
than  by  phenyl,  ( b )  introduction  of  substituents  to 
increase  the  stability  of  the  anion  should  also  increase 
the  stability  of  the  free  radical,  (c)  a  similar  increase 
in  the  stability  of  the  cation  should  inhibit  radical 
formation.  The  addition  of  alkali  metals  to  olefinic 
hydrocarbons  (Schlenk  and  Bergmann,  A.,  1928, 
1031)  is  known  to  proceed  only  when  at  least  one  aryl 
group  is  attached  to  the  carbon,  atom  at  which  the 
addition  of  the  metal  occurs.  A  free  radical  is  then 
produced  (electron  septet  on  the  adjacent  carbon 
atom)  and  its  ultimate  behaviour  depends  on  the 
presence  (further  addition,  cf.  triphenylmethyl)  or 
absence  (polymerisation)  of  aryl  groups.  The  pro¬ 
duction  of  a  similar  additive  compound  by  the  attach 
ment  of  a  conjugated,  unsaturated  aliphatic  group 
indicates  the  possibility  of  existence  of  aliphatic  free 
radicals.  The  stability  of  the  free  radicals  from  tetra- 
arylhydrazines  and  diaryl  peroxides  should  increase 
with  the  stability  of  the  cation,  whilst  a  similar 
condition  for  free  hydrazyls  is  obtained  by  intro¬ 
ducing  both  electron-releasing  and  -restraining  groups. 

H.  Burton. 

Preparation  of  free  radicals  of  the  triaryl- 
methyl  series,  A.  E,  Aebusov  and  B.  A.  Arbusov 
(Ber.,  1929,  62,  [I?],  1871 — 1 877 ) . — Diethyl  hydrogen 
phosphite,  b.  p.  72°/U  mm.,  prepared  from  phos¬ 
phorus  trichloride  and  ethyl  alcohol,  is  converted  by 
sodium  in  ether  into  sodium  diethyl  phosphite, 
which  with  triphenylmethyl  chloride  in  benzene  and 
ether  affords  diethyl  triphenylmethylphosphinate, 
in.  p.  119*5 — 120*5°,  Triphenylmethyl  bromide  and 
sodium  diethyl  phosphite,  in  presence  and  absence 
of  air,  respectively,  afford  triphenylmethyl  peroxide 
and  triphenylmethyl ;  the  fate  of  the  phosphorus 
residue  is  obscure.  In  the  presence  of  anhydrous 
alcohol  the  reactants  give  triphenylmethyl  ethyl 
other.  In  air  and  nitrogen,  respectively,  diphenyl- 
a-naphthylmethyl  bromide  and  sodium  diethyl  phos¬ 
phite  in  ether  give  diphenyl-  a-naphthylmetliyl  per¬ 
oxide  and  diphenyl-ac-naphthvlmethyl,  respectively, 

H.  Wren. 

Triphenylmethane  derivatives,  H,  Wielanb 
and  H.  Kloss  (Annalen,  1929,470, 201— 223).— When 
dimagnesium  acetylene  bromide  is  treated  with 
triphenylmethyl  chloride  in  ether,  an  intensely  violet 
product  is  obtained,  decomposed  by  water  to  the 
colourless,  stable  hexaphenylbulinene,  CPh3*C:OCPh3 
(I),  m,  p.  260°.  With  fuming  nitric  acid  this  gives  a 
/lezwttifro-derivative,  m.  p.  above  300s.  The  form¬ 
ation  of  the  last,  and  the  stability  of  the  hydrocarbon 
towards  oxidising  agents,  support  the  formula  I. 
The  formula  I  is  also  confirmed  by  the  preparation  of 
a  tri-p-iolyl  compound  (see  below).  Dimagnesium 
phenylaeetylene  bromide  similarly  gives  rise  to  stable 
axcLy-tetraphenylpropmene,  CPh:C*CPh3  (II),  m.  p* 


139°,  which  gives  a  ieiranitro -derivative,  m.  p,  182° 
(decomp.),  and  can  be  reduced  in  presence  of  platinic 
oxide  (although  not  of  palladium-black)  to  awy-telra- 
phenylpropane,  m.  p.  126° using  tri-p-tolylmethvl 
chloride  as  reagent,  the  product  is  a *phenyl-yyy4ri» 
p-tolylpropmene  (III),  m.  p.  141°,  which  is  reduced 
catalytically  to  oL-oyclohexyl-yyy- t  ri-p4olylpropan  e , 
m.  p.  126°.  During  the  preparation  of  II  an  intense 
greenish-blue  halochromic  effect  is  observed ;  no  such 
effect  occurs  in  the  preparation  of  III. 

Unsuccessful  attempts  were  made  to  bring  triphenyl- 
ethyl  chloride  into  reaction  with  a  magnesium 
derivative.  The  action  of  diphenylmethyl  chloride, 
however,  on  the  derivative  from  acetylene  gives 
aaM-tetraphenyl-A^-butinene  (cf.  Brand,  A.,  1921,  i, 
784),  a  reactive  substance  catalytically  reduced,  in 
presence  of  palladium  -  black ,  to  the  saturated  com¬ 
pound.  Prom  phenylaeetylene,  avy -triphenyl- 
propinene  (IV),  m.  p.  79°,  is  formed,  catalytically 
hydrogenated,  in  presence  of  palladium-black,  to 
avy-iriphenylpropcme,  (V),  m,  p.  46°,  and  in  presence 
of  platinic  oxide  to  a-cyclo hexyl-yy-diphenylpropane 

(VI) ,  b.  p.  160 — 170°/1  mm.  The  compound  V  is 
also  prepared  by  reducing  aay-triphenylpropyl  alcohol 

(VII)  (of.  Ziegler,  A.,  1925,  i,  131)  by  phosphorus  and 
hydriodic  acid.  Attempted  oxidation  of  VII  to  a 
bimoleeular  product,  using  potassium  permanganate 
in  acetone,  gave  instead  ayy83^-hexaplienyl-^a£-liexa- 
di-inene  (VIII)  (cf.  Moureu,  A.,  1927,  355),  which  is 
also  formed  by  reduction  of  VII,  using  titanium 
chloride.  The  compound  VIII  is  analogous  in 
structure  to  hexaphenylethane,  and  it  is  found  that 
solutions  of  the  compound,  colourless  below  100°, 
become  orange-red  at  high  temperatures,  and  that 
the  mass  (above  174°)  is  intensely  red;  the  com¬ 
pound  is  stable  towards  oxygen,  and  a  further 
difference  from  hexaphenylethane  is  that  coloured 
solutions  which  have  been  cooled  revert  very  slowly 
to  the  colourless  state  at  20°,  although  more  rapidly 
at  80°.  It  is  considered  that  the  phenylaeetylene 
group  has  a  smaller  valency  requirement  than 
phenyl. 

Treatment  of  aaSS-tetraphenyl-A^-butinene-aS-diol 
with  phosphorus  pentachloride  in  ethereal  solution 
gave  2-chloro-d-ph myl- 1  -diphenylmeihyleneinden,  m  .  p. 
158°,  a  red  compound,  of  which  the  structure 
was  determined  by  oxidation  to  benzophenone  and 
0-benzoylbenzoic  acid,  and  by  reduction.  Gentle 
reduction  by  l^driodic  acid  leads  to  3 -phenyl- l-di- 
phenylmethyleneindene  (cf.  Brand,  A.,  1924,  i,  720); 
more  energetic  reduction,  or  catalytic  hydrogenation, 
leads  to  l-phenyl-3-diphenyImethyldihydromdene, 
m.  p.  133°  (cf.  Salkind,  this  vol.,  56) ;  moderate 
reduction  by  hydriodic  acid  gives  3 -phenyl-1 -diphenyl- 
meihyUnedihydroindene,  m.  p,  115°,  which  can  be 
catalytically  reduced  to  the  preceding  compound. 

In  addition  to  the  above,  the  question  of  hexa- 
phenylaeetone  is  also  investigated.  The  interaction 
of  sodium  triphenylmethyl  (Schlenk,  A.,  1916,  i,  380) 
and  triphenylaeetyl  chloride  gives  a  sodium  ketyl 
which  is  decomposed  by  water  to  a  ketone , 

(IX),  m.  p.  183 — 184°  (without  decomp.) ;  since  this 
is  hydrolysed  to  triphenylmethane  and  triphenyl- 
methane-p-carboxylic  acid,  and  reduced  by  zinc  and 
hydrochloric  acid  to  the  hydrocarbon , 
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CHPIa2*C6H4(p)‘CH2*CPh3J  m.  p,  177°  (different  from 
Sehlenk’s  liexaphenylpropane,  A.,  1913,  i,  34),  it  is 
considered  to  have  the  structure 
OHPh2*C6H4(p}*CO#CPh3,  During  the  formation  of 
the  original  ketyl,  carbon  monoxide  was  evolved,  and 
a  considerable  quantity  of  triphenylmethyl  was 
formed.  The  hexaphenylaeetone  of  Schlenk  and 
Bcrgmann  (A.,  1928,  1040),  m.  p.  80 — 81°,  is  not 
obtained. 

Sodium  triphenylmethyl  and  diphenylacetyl  chloride 
give  pentaphenylacetone.  E.  W.  Wiohall. 

Bromination  of  as-diphenyldimetliylethylene. 
1C  Ziegler  and  K.  Bahr  (Ber.,  1929,  62,  [B],  1695 — 
1097), — as-Diphenyldimethylethylene  is  converted  by 
cautious  treatment  with  bromine  in  carbon  disulphide 
into  the  very  unstable  dibromide,  m.  p,  57°  (decomp, }, 
transformed  when  heated  on  the  water-bath  into 
y~phenyl~$~Meihylattyl bromide,  m.  p,.57 — 58°,  identical 
with  the  product  derived  |rom  y -phenyl- p-methyl- 
cinnamyl  alcohol  and  hydrogen  bromide  in  glacial 
acetic  acid.  The  bromination  of  aa (3 -f ri phenyl- 
P-methyletliylene  therefore  follows  the  course 
CPhdCMePh— >C3Ph2BrCBrPhMe 
€Ph2BrCPh:CHs— >CPh2;CPh*OH2Br.  H.  Wren, 

Supposed  14  ring-inclination  isomerism  ”  with 
derivatives  of  indene.  K.  Ziegler  and  F.  Gross- 
mann  (Ber.,  1929,  62,  [B]f  1768—1770). — The  action 
of  sodium  on  1  :  1  :  3 - triphenylindene  is  accompanied 
by  wandering  of  a  phenyl  group  and  leads  to  a  deriv¬ 
ative  of  1:2: 3-triphenyIindene.  The  “  dihydro- 
1:1:  3-triphenylindene  ”  of  Schlenk  and  Bergmann 
(A.,  1928,  1031)  is  1:2:  3-triphenylindene,  reduced 
by  sodium  and  amyl  alcohol  to  dihydro-1  : 2  : 3-tri- 
phenvlidene,  m,  p.  153°.  H.  Wren, 

i-CMoronaplithalene.  Chlorination  of  naph¬ 
thalene  in  solution.  P.  Ferrero  and  M.  Fehl* 
mann  (Helv.  Chim.  Acta,  1929,  12,  583—603, 
and  J.  pr.  Chern.,  1929,  [ii],  122,  340—343;  ef. 
A.,  1928,  627 ;  Traubenberg  and  Wassermann, 
A,,  1928,  1365) . — Chlorination  of  naphthalene  dis¬ 
solved  in  solvents  which  are  themselves  inert  to 
chlorine  (e.gr.,  carbon  tetrachloride  or  Rchloro- 
naphthalene)  gives  results  inferior  to  those  obtained 
by  direct  chlorination  of  molten  naphthalene.  The 
reverse  is  true  of  benzene  and  particularly  of 
chlorobenzene.  These  solvents  are  protected  from 
chlorination  by  the  naphthalene  even  in  the  presence 
of  iodine ;  the  solvents  selected  must  always  possess 
considerable  stability  to  chlorine,  otherwise  they 
protect  the  naphthalene.  Iodine,  as  a  catalyst, 
favours  monohalogenation,  ferric  chloride  promotes 
polyhalogenation. 

Under  the  optimum  conditions  (2  mols.  of  naph¬ 
thalene,  0-5%  of  iodine,  450  g.  of  chlorobenzene, 
temp.  126—128°,  increase  in  weight  66 — 68  g.),  the 
yield  of  1  -ehloronaphtbalene  on  the  naphthalene 
taken  is  81%  and  on  the  naphthalene  consumed 
92%;  6 — 7%  of  polychloronaphthalenes  are  also 
produced.  R.  J.  W.  Le  Feyre. 

pen-Dibenzylnaphtbalene  and  two  other  iso- 
meric  hydrocarbons.  K.  Dziewonski  and  J. 
Moszew  (Roez.  Chem.,  1929,  9, 361 — 370). — The  main 


products  of  the  reaction  between  benzyl  chloride  and 
naphthalene  in  the  presence  of  aluminium  chloride  are 
1-  and  2 -benzy Inap h th alenes .  In  addition,  in  the 
presence  of  excess  of  naphthalene,  a-  and  $~dibenzyl- 
naphtkaJenes ,  m,  p.  146-5°  and  88°,  are  formed  (yield 
3 — 5%),  whilst  in  the  presence  of  excess  of  benzyl 
chloride  y-dibenzyhmphilwlene ,  m,  p.  132°  (yield  1%), 
is  obtained .  The.  a-  and  y4somerid.es  do  not  yield 
picratcs ;  that  of  the  P-eomponnd  melts  at  107°.  The 
aisomeride  yields  1 : 8-dibenzoylnaplithalene  (di- 
phenylhydra zone',  m.  p.  270—271°)  on  oxidation  with 
nitric  acid.  The  following  derivatives  of  1  : 8-di- 
benzylnaphfchalene  are  prepared  :  4-m7ro-derivative, 
m.  p.  141°,  1  :  S-dihenzylnaphihalene4tdpJwnic  acid 
(cmilim  salt,  m.  p.  252- — 253° ;  chloride ,  in.  p.  151°; 
amide,  m.  p.  167°),  and  1  -  ben  zoyl -  S  -  6ew  zylnaphthakm , 
m.  p.  113°.  R.  Trtjszkowsxx. 

Question  of  isomerism  in  the  case  of  9-phenyl- 
9-benjzylfluorene.  R.  E.  Schmidt,  B.  Stein,  and 
C.  Bamberger  (Ber.,  1929,  62,  [B],  1890—1891)*— 
Attempts  to  repeat  the  preparation  of  the  isomeric 
9 -phenyl-9  -benzylfluor  ene ,  m.  p.  125 — 126°,  from 
sodium  9-phenylfluorene  and  benzyl  chloride  according 
to  Schlenk  and  Bergmann  (this  vol.,  688)  gave  only  the 
previously  described  compound,  not.  p.  136 — 136-53. 

H.  Wren. 

Question  of  instances  of  11  non-classical u 
isomerism  among  derivatives  of  anthracene. 
E.  Raack  (Ber,,  1929,  62,  [B%  1771—1783}.— 
According  to  Schlenk  and  Bergmann  (A.,  1928,  1031), 
successive  treatment  of  9 -hydroxy- 9  :  10-diphenyl  - 
9 : 10-dihydroanthraeene  with  potassium  and  an 
alkyl  halide  results  in  the  formation  of  a  colourless, 
“  isomeric  diphenylanthracene/ *  m«  p.  214°.  This 
product  is  readily  obtained  when  the  hydroxy-com¬ 
pound  is  boiled  with  xylene  containing  a  little  potass¬ 
ium  or  solid  potassium  hydroxide  or  by  gradual 
addition  of  ethyl  alcohol  to  a  boiling  solution  of  di- 
phenyla nth racene  in  xylene  in  presence  of  potassium. 
When  heated  with  sulphur  at  180°  it  evolves  hydrogen 
sulphide  and  yields  diphenylanthracene,  m.  p.  247°. 
Reduction  of  diphenylanthracene  with  sodium  and 
amyl  alcohol  gives  a  dikydrodiph enylanikrmene,  ni.  p. 
227—228°  (corr.),  in  addition  to  the  previously  isolated 
di  hydro-compound,  m.  p.  198*5—199*5°  (corr,); 
either  compound  depresses  the  m,  p.  of  the  product, 
m.  p.  214°.  Sehlenk’s  product  is  an  additive  com¬ 
pound  of  molar  proportions  of  diphenylanthracene, 
p.  247°,  and  d ihydrodipheny [anthracene,  m.  p. 
227 — 228°  (corr.),  since  (1)  it  crystallises  from  arbitrary 
mixtures  of  its  two  components  in  addition  to  one 
component,  (2)  its  speetroehemieal  behaviour  is  in 
harmony  with  this  conception,  (3)  it  is  unchanged  by 
crystallisation  from  ethyl  acetate,  acetic  acid,  carbon 
tetrachloride,  toluene,  and  alcohol  or  xylene  and 
alcohol,  and  (4)  the  f.-p.  diagram  indicates  very  clearly 
the  existence  of  such  a  compound. 

10-  Hydroxy  -  9  -  phenyl  - 10  -  o  -  tolyl  -  9  :  10 -dihydro - 
anthracene  is  converted  by  potassium  hydroxide  and 
boiling  xylene  into  9-phenyl- 1 0-o-tolylanthracene, 
m.  p.  257°,  which,  with  potassium  and  ethyl  alcohol  in 
presence  of  xylene,  affords  unchanged  material  and  a 
product,  in.  p.  170 — 173°  after  crystallisation  from 
amyl  alcohol.  Further  purification  of  this  product 


ORGANIC  CHEMISTRY. 


1055 


from  acetic  anhydride  and  xylene  results  in  the 
isolation  of  9*phenyl~lQ-o-tolyl-9 :  IQ-dihydroanthraccne , 
m.  p.  186 — 187°.  Reduction  of  phenyltolylanthra- 
cetie  with  sodium  atid  amyl  alcohol  gives  a  somewhat 
ill-defined  product  from  which  the  dihydro-product 
is  separated  by  Means  of  acetic  anhydride  and  xylene 
but  not  of  amyl  alcohol.  An  additive  compound  of 
phenyltolylanthraccne  and  its  dihydro-derivative 
does  not  appear  to  exist.  Schlenk’s  “  isomeric 
plienyltolylanthradene,  m.  p.  172—173°,”  is  regarded 
as  lion-homogeneous  phenyltolyldihydroanthracene, 
probably  mixed  with  pheny  ltolylanihraeene ,  m.  p, 
257°,  and  possibly  with  the  isomeric  dihydro- deriv¬ 
ative. 

Complete  reduction  of  9-phenylan thracene  with 
sodium  and  amyl  alcohol  invariably  yields  a  product, 
m,  p,  87°,  which  evolves  1  mol.  of  hydrogen  sulphide 
and  yields  9-phenylanthracene  when  heated  with 
sulphur,  and  hence  is  regarded  as  9-phenyl-9  :  10-di* 
hydro  anthracene ,  Incomplete  reduction  affords 
mixtures,  in.  p.  87—151°  of  the  two  compounds. 
This  behaviour  is  readily  explained  from  the  m.-p. 
diagram,  which  also  discloses  the  existence  of  an 
additive  compound  (1  : 1),  m.  p.  119—120°.  The 
corresponding  synthetic  mixture  is  non-separable 
when  crystallised  from  a  small  quantity  of  methyl  or 
ethyl  alcohol,  but  separable  from  larger  volumes  of 
these  solvents,  Baeyer’s  phenyldihydroanthracene, 
m.  p.  120 — 120*5°,  and  the  analogous  product,  m.  p. 
123°,  of  Schlenk  and  Bergmann.  are  regarded  as 
equimolecular  mixtures  of  phenylanthracene  and 
9-plienyl-9  : 10-dihydroanthra cene,  m.  p.  87°. 

H.  Wren, 

Syntheses  of  polynuclear  anthracenes.  L.  F. 
Fibber  and  E>  M.  Dietz  (Ber,,  1929,  62,  [B%  1827— 
1833 ;  of.  Clar,  this  vol.,  689).^2-Methyl-l  :  1-di¬ 
naphthyl  ketone  and  2-methvl- 1  :  2'-dinaphthyl 
ketone  have  m.  p.  171°  and  142 — 143°,  respectively. 
A  methyl- 1  : 2-dinaphthyl  ketone,  in.  p,  154*5°,  is 
described .  Benzoyl  chloride  and  2-niethylnaph- 
thalene  afford  phenyl  2-metKylnaph ihyl  ketone,  m.  p. 
71°.  Phenanthrene-9-carboxyl  chloride  and 
2-raethylnaphthaIene  give  2-rnethyhiaphihyl  9-phen- 
unthryl  ketone,  m.  p.  170°,  passing  when  heated  into 
1  :  2  :  3  :  4  :  5  :  $4ribenzanihracene,  m.  p.  224°; 

1  ;  2  ;  3  ;  4  :  5  :  %4rihenzanthraquinone  has  m.  p.  244°. 
2-Naphthoyl  chloride  and  2  :  G-dimethylnaphthalene 
afford  2  :  Q-dimethyl-l  :  2* -dhwphthyl  ketone,  m.  p. 
111°,  yielding  3' -methyl-1  :  2  ;  o  :  0 -dibemunihrace n e , 
m.  p.  244 — 245°,  and  thence  Zf -methyl-1  :  2  :  5  : 8-di* 
benzanthraquinom,  mu  p.  223°.  1  :  8*Di*2f-napkthoyl- 

2  :  6 - d imethy Irtaph thalene ,  in.  p.  278°,  from  2-naph- 
thoyl  chloride  and  2  :  6 -dimethylnaphthalene ,  affords 
2:3:8:  9-dinapktho«l  :  2f -chrysene,  m.  p.  500°. 

H.  Week. 

Reduction  of  aromatic  nitro-compounds  by 
hydrogen  in  presence  of  platinum-black.  V. 

Vesely  and  E.  Reih  (Coll.  Czech,  Chem.  Coxum., 
1929, 1,  360 — 367). — See  A.,  1927,  757. 

Aniline-o-aulphonic  acid  (orthanilic  acid). 
H.  E.  Fierz,  E.  Schltttler,  and  H.  Waldmann 
(Helv.  Chim.  Acta,  1929,  12,  663- — 6 68), — A  mixture 
of  2  : 2'~dinitrodiphenyl  sulphide  with  hydrochloric 
and  nitric  acids,  at  70°,  is  treated  with  chlorine.  The 


resulting  o-nitrobenzenesulphonyl  chloride  may  be 
hydrolysed  and  reduced  to  amline-o-sulphonlc  acid 
(yield  92%)  or  treated  with  aqueous  ammonia  to 
produce  o-aminobenzenosulphonamide,  m.  p.  150° 
(crystallographic  properties  described).  With  amyl 
nitrite  and  hydrochloric  acid  in  ethyl  alcohol  it 

yields  the  diazo-anhydride,  CGH4<^g^^^>NH,  which 

is  intensely  sweet. 

The  nitrobenzenesulphonic  acids  obtained  by 
nitration  of  benzenesulphonie  acid  can  be  separated 
through  their  ferrous  salts,  that  of  the  ra-compound 
being  very  sparingly  soluble,  that  of  the  ^-compound 
the  most  soluble.  R,  J.  W,  Le  FiVRE. 

Action  of  phosphoric  oxide  on  p-anilino- 
butyracetaL  F.  A,  Masok  (J.C.S.,  1929,  1560— 
1562;  cf.  A.,  1925,  i,  834 ;  ibid.,  1926,  735). — The 
action  of  phosphoric  oxide  on  P-anilinobutyraeefcal,  in 
benzene  at  15 — 100°,  affords  2*methylquinoline,  b,  p. 
244—247°  (pierate,  m.  p.  196 — 197°),  accompanied  by 
aniline  formed  as  a  by-product  of  hydrolysis ;  neither 
di-  nor  tetra-hydro-2-methylquinoline  is  produced. 
An  improved  preparation  of  B-anilinobutyracetal  is 
described.  Attempts  to  condense  p-chlorobutyr- 
acetal  with  toluene-p-sulphonanilide  in  the  presence 
of  sodium  ethoxide  or  amykmde  were  unsuccessful. 

C.  W»  Shoppee. 

[Preparation  of]  o-nitroaniline.  L.  Ehrehfeld 
and  M.  Puteebafoh  (Organic  Syntheses,  1929,  9, 
64—65). 

New  class  of  organic  sulphur  bases.  T.  G. 
Levi  (Atti  R.  Acead.  Lined,  1929,  [vi],  9,  790—796), 
— The  interaction  of  an  aromatic  amine,  formalde¬ 
hyde,  and  hydrogen  sulphide  proceeds  differently 
from  that  occurring  with  aliphatic  amines  (this  vol., 
707),  bases  containing  two  aromatic  amine  residues 
to  one  sulphur  atom  being  obtained :  2NH2Ph+ 
3CH20+H2S=€15HieN2S+3H30,  although  possibly 
the  arylthioformaldines  are  formed  simultaneously. 
These  new  basic  compounds  apparently  contain  no 
tertiary  nitrogen,  as  they  give  no  methiodides,  but 
they  react  with  nitrous  acid  to  form  dinitroso-deriv* 
atives ;  their  structure  is  to  be  discussed  later. 

Aniline  yields  the  base  015H16M2S,  m.  p.  107°; 
p-toluidine,  the  base,  017H20N2S,  m.  p.  103° ;  benzyl- 
amine,  the  base,  C17ff2o^2®*  P*  ^3°  [hydrochloride 
(+2HC1),  m.  p.  144° ;  wWoso-derivative,  C17Hia02N4S, 
m,  p.  75°].  From  the  xylidines,  no  such  bases  were 
obtainable,  but  g-xylidine  gives  p -xylylformothialdim, 

CsH3Me2'N<g^:|>CH2>  m.  p.  89-90°. 

Corresponding  selenium  bases  are  obtained  in  a 
similar  manner,  aniline  giving  a  base,  C1§Hj6NJ3e,  b.  p. 
116°;  p-toluidine,  a  base,  m.  p.  114°;  benzylamine,  a 
base,  m.  p.  123° ;  p-xylidine,  a  base,  m.  p. 

100°.  T.  EL  Pore. 

Action  of  phenylcarbimide  on  urethanes, 
curb  amides,  and  tMocarbamid.es .  H.  _  Lakra 
and  F.  B.  Dains  (J,  Amer.  Chem.  Soc.,  1929,  51, 
2220 — 2225). — The  following  reaction  products  are 
mentioned  and  the  mechanism  of  their  formation  is 
discussed  :  from  urethane  at  140 — 160°,  ethyl  phenyl- 
allophanate,  pkenylurethane,  phenyhsoeyanuric  acid 
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(I),  and  ethyl  a-phenylbiuret~s-carboxylate ;  from 
phenylurethane  at  200 — 250°,  and  from  ethylurethane 
at  175°,  <s-diphcnylcarbamide  (II) ;  from  ethyl 
allophanate  at  160°,  II  and  isocyanuric  acid  (III),  and 
at  170 — 178°,  also  I ;  from  carbamide  at  100°,  mainly 
a-phenylbiuret ;  at  120°,  also  ammonia,  biuret,  I,  II, 
and  III,  and  at  140°,  mainly  II ;  from  acetylcarbamide 
at  130 — 160°,  oc-acetyl-y-phenylcarbamidc  and  III, 
from  b enzoy lcarbam i de  at  150°,  a-benzoyl-y-phenyl- 
carbamide ;  from  phenylearbamide  (cf.  Kuhn  and 
Henschel,  A.,  1888, 474)  at  100°,  II,  a-phenylbiuret  and 
as-diphenylbiuret ;  from  earbanilide  at  150°,  aye-tri- 
phenylbiuret ;  from  phenylmethylcarbamide  at  135 — 
140°,  and  from  acetylphenylearbam ide  at  200°,  only 
II ;  from  thioearbamide  at  100°,  a -pkenyl-S-thiobiuret, 
m.  p.  186°,  which  is  converted  by  methyl  iodide  at  100° 
into  the  hydr iodide  of  a-phe?iyl-B-methylm6thiobiuret 
(IV),  NHPh«CO‘NH-C(:NH)*SMe,  m.  p.  147—148°. 
Mono-  and  di-substituted  thiocarbamides  give  no 
additive  products,  but  only  II,  and  the  corresponding 
alkyl tliioearbimide .  MethyKsothiocarbamide  gives  at 
the  ordinary  temperature  the  triuret  derivative , 
NHPlrCO*K:C(SMe)-NH*CO-NHPh  (V),  m.  p.  142°, 
which  is  also  formed  from  IV  and  phenylearbimide, 
and  is  hydrolysed  by  potassium  hydrogen  sulphide  to 
<xrt  -  diphenyl  -  $  -  thiotriuret.  Ethylisothiocarbamide 
and  phenylearbimide  give  an  ethyl  thioether,  m.  p. 
145°,  analogous  to  V.  a-Phenyl-p-methyh'aothio- 
carbamide  gives  az-diphenyl-b-methylimthiobiuret,  m.  p, 
108°,  but  ay-diphenyl- P-methyl^othiocarbamide  gives 
at  160 — 170°  only  II,  phenylthioearbimide,  and  tri- 
phenylcyanuric  acid,  and  at  200°,  methyl  mercaptan, 
II,  and  carbodiphenylimide.  Alkyhsothiocarbamides 
and  guanidine  (cf.  Michael,  A.,  1905,  i,  195)  combine 
with  2  mols.  of  phenylearbimide,  but  with  only  1  mol. 
of  phenylthioearbimide  (cf.  Johnson,  A.,  1903,  i,  751). 

H.  E.  F.  Notton. 

Forced  reaction  of  phenylearbimide,  phenyl- 
thi  oca  rbimide ,  and  benzophenoneanil  with 
magnesium  phenyl  bromide  :  unusual  type  of 
aS-addition,  H.  Gilman,  J.  E.  Kirby,  and  C.  R. 
Kinney  (J.  Arner.  Chem.  Soc.,  1929,  51,  2252—2261). 
— Prolonged  refluxing  of  phenylearbimide,  phenyl¬ 
thioearbimide,  or  the  intermediately  formed  benzo¬ 
phenoneanil  with  excess  of  magnesium  phenyl 
bromide  in  ether  and  toluene  gives,  instead  of  the 
expected  triphenylmethylaniline,  mainly  o -phenyl- 
benzhydrylaniline  (I),  Ph‘C6H4’CHPh'NHPh,  m.  p. 
144°  [hydrochloride,  m.  p.  182*5° ;  (l)benzoyl  deriv¬ 
ative,  m.  p.  155 — 156°].  Triphenylmethylaniline 
does  not  react  with  the  Grignard  reagent  under  these 
conditions.  The  amine,  I,  is  identified  by  its  synthesis 
from  magnesium  o-diphenylyl  iodide  and  benzyl - 
idencaniline.  o-Iododiphenyl,  b.  p.  158°/6  mm., 
1*6038,  is  prepared  from  o-aminodiphenyl  (Scar¬ 
borough  and  Waters,  A.,  1927,  236).  The  benz- 
hydrylamine  is  converted  by  aqueous  or  alcoholic 
hydrochloric  acid  into  9-phenylfluorene .  Attempts 
to  prepare  o-phenylaminotriphenylm ethane  by  re¬ 
ducing  o-phenylaminotriphenylcarbinol  were  un¬ 
successful.  The  action  of  magnesium  phenyl  bromide 
on  benzophenoneanil  involves  a  new  type  of  aS- 
addition  in  which  the  reacting  conjugated  system 
is  partly  in  the  aromatic  nucleus  and  partly  in  the 
side-chain,  H.  E.  F.  Notton. 


Rubrene,  Nitrogenous  substances  from 
a-chloro-aay-triphenylallylene.  J. Robin  (Compt. 
rend.,  1929,  1S9S  252 — 254).— By  the  action  of 
aniline  on  a-chloro-aay-triphenylallylene  a  95 — 100% 
yield  of  a  substance,  m.  p.  199 — 200°,  is  obtained, 
which  cannot  be  converted  into  rubrene  by  heating 
either  alone  or  with  hydrogen  chloride.  Since  this 
compound  is  yellow  (which  eliminates  the  possible 
allene  structure)  and  is  not  an  acetylene  derivative, 
since  it  is  also  obtained  by  the  action  of  aniline  and 
zinc  chloride  on  phenyl  P-phenyistyryl  ketone  (I) 
(into  which  it  is  converted  by  acid  hydrolysis),  it  is 
probably  y-phenylimmo  -  aay  -  triphenyl-  Aa  -  propylene , 
CPli2*CH*CPhINPh .  Similar  action  of  ammonia 
yields  a  series  of  derivatives,  depending  mainly  on 
temperature  conditions,  from  which  was  isolated  a 
45 — 50%  yield  of  a  colourless  substance,  C21H17N,  m.  p. 
95 — 96°  ( hydrochloride ,  m.  p.  166 — 167°,  converted 
into  rubrene  by  heating),  which  also  hydrolyses  to  I 
and  is  probably  ay- amino -aay4riphenylallylene. 

j.  W.  Baker. 

Influence  of  the  acylating  component  on 
chlorination  of  the  basic  residue  of  arylsul- 
phonylarylides.  R.  Schttloff,  R.  Pollak,  and 
E.  Riesz  [with  I.  Eisner,  6.  Hitsohmann,  and 
M.  HoPMErER]  (Ber.,  1929,  62,  [B],  1846—1855).— 
Substitution  in  aromatic  amines  generally  becomes 
more  difficult  with  increasing  strength  of  the  acid  used 
in  acylation  of  the  amino -group.  The  preparation 
of  homogeneous,  monochlorinated  amines  is  frequently 
facilitated  by  replacement  of  acetyl  ■  by  aromatic 
sulphonjd,  particularly  nitrosulphonyl  groups.  Ease 
of  hydrolysis  of  the  arylsulphonarylides  is  increased 
by  diminution  of  the  acidity  of  the  sulphonyl  com¬ 
ponent  or  of  the  basicity  of  the  amino-component. 
In  the  case  of  the  nitrotoluenesulphonyl  derivatives 
it  is  therefore  advantageous  to  reduce  the  nitro-  to 
the  amino-group  previously  to  hydrolysis. 

Chlorination  of  p-toluenesulphon-p'-toluidide  in 
ethereal  suspension  affords  p4oluenesulplmi-Zf -cliloro- 
p' -toluidide,  m.  p.  103°,  in  60 — 65%  yield,  hydrolysed 
to  3-ehloro-p-toluidine.  A  by-product,  m.  p.  176°,  is 
hydrolysed  to  a  trichloro -p - toluidine,  m.  p.  59 — 60°. 
o  -  Nitro -p-toluenesulpkon-p  -  toluidide,  m.  p.  130°,  is 
transformed  by  chlorine  in  tetrachloroethane  at  50° 
into  the  corresponding  2 ' - chloro-compound,  m.  p.  152°, 
in  80%  yield.  o-Amino-p4olue?iesulphon-2f-chloro- 
4 * -methylanilide,  m.  p.  123°,  is  described,  p -Nitro- 
o - tolue nes ulphon-p- toluidide ,  m.  p.  127°,  gives  the 
corresponding  raonoc&Zoro-derivative,  m.  p.  154°; 
homogeneous  chlorinated  products  could  not  be  ob¬ 
tained  from  $-naphthalenesulphon-p-toiuidide,  hi.  p. 
123°.  p-Toiuenesulphon-o-toluidide  yields  p4olue?ie- 
sulphon-4! -chloro-2* -methylanilide,  m.  p.  143°,  whence 
5-chloro-o-toluidine,  m.  p.  29 — 30°.  o-Nitro-p - 
toiuenesulphon-o- toluidide,  in.  p.  128°,  its  moziochloro- 
derivative,  m.  p.  139°,  and  the  corresponding  amino- 
compound,  m.  p.  167°,  are  described.  o-Toluene- 
sulphon-o'-toluidide  gives  the  corresponding  mono- 
chlorotoluidide,  m.  p.  154°,  whereas  chlorine  could  not 
be  introduced  into  p -nitro -o-toluenesulphon-o-toluidide, 
m.  p.  177°.  p -Naph ihalenesulphon -o-toluid ide ,  m.  p. 
136°,  and  its  monochloro- -derivative,  m.  p.  179°,  are 
described,  p  -  Toluenesulphon-,  o  -  nitro  -p  -  toluene  - 
sulphon-,  p-nitro-o-toluenesulphon-,  and  p-naph- 
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thalenesulphon-anilides  gave,  respectively,  p-toluene- 
sulphon-2' :  4'-dichloroanilide,  a  non- homogeneous 
product,  p-nitro-odolueneaulphoii-p'-chloroanilide,  m.  p. 
176°,  and  fi-yuiphthalenesulphon-p'-chloroaiiilide,  m.  p. 
94°.  p-7W2tettes«Zp/ioft-2' ;  4' -dichloro~V -naphihalide, 
m,  p.  IBB®,  is  prepared  by  chlorination  of  p- toluene - 
sulphon-cc-naphthalide  or  p4oluemsulpliMi-4! -chloro- 
V -naphthalide,  m,  p.  161°.  p-NUro-o-toluenesulphon- 
a.-naphthalidei  m.  p.  151°,  and  p-nitro-o-toluene- 
mlphonA' -chloro-V -rmphthalide,  m.  p.  177°,  are  de¬ 
scribed.  $-Naphthalenesulpho7i  -  4"  -  chloro  - 1'  -  naph  - 
tkalide  and  p4olue7iesulphon- 1  * -ckloro-2f -naphthalide 
have  m.  p,  160°  and  1 12 — 114°,  respectively.  Homo¬ 
geneous  chlorinated  compounds  could  not  be  prepared 
from  the  p -toluenesulphon-,  Q-nitro~p4oluene$ulphon 
p-nitro-o-toluenesulphoyi-,  and  $-naphthale7ies ulphon- 
p •pkenetidides,  m.  p.  106 — 107°,  128°,  127°,  and  97°, 
respectively.  Di-p-toluenesulphonyl  benzidine  yields 
successively  3  :  3f-dichloro-NNf-di-p4oluenesulphonyl- 
benzidine,  in.  p.  194°,  and  3  ; 3'~dichlorobenzidine. 
D i - $~7iaphthalenemlphonyibenzidine,  m.  p.  257°,  and 
3 :  3*~dichloro~W$%di‘$*7iaphthalme$ulpho7iylbenzidim, 
in.  p.  237°,  are  described,  p -Toluenesulph on-2'- 
chloro -4f -me  thylanilide  gives  a  ?u£ro-derivative, 
C14H1304N2C1S,  m.  p.  197°.  p - TolueiiesulphonA  '  - 
eMoro~6'  - nitro~2 ' -methylmiilide,  m.  p.  145°,  and  p-nitro- 
o4oluenesulphon-2f -nitroAf -methylanttide,  m.  p.  189®, 
have  been  prepared.  p-Tolvsnesulpkon-p' 4oluidide  is 
converted  by  ehlorosulphonic  acid  at  the  atmospheric 
temperature  into  p-toluenesulphonyl  chloride,  and  a 
toluidmesulphonie  acid.  H.  Week. 

3:5:  6-TricMoro-2-amino-jp-xyIene  and  some 
derivatives.  E.  Brans  and  T.  Rubes  (Casopis 
Geskoslov.  Ldk«,  1928,  8,  225—231 ;  Chem.  Zentr., 
1929,  i,  506 — 507). — Aeet-p-xylidide  on  chlorination, 
e.g.,  with  dry  chlorine  in  acetic  acid,  affords  as  the 
most  highly  chlorinated  product  3:5:  5-trichlora- 
2-acetamido-j>-zylenet  m.  p.  222°,  from  which  3  :  5  v.  6- 
irichloro-2-amino-p-xylene,  m.  p.  206°  [ picrale ,  bluish  - 
red,  m.  p.  100°  (decomp.) ;  benzoijl  derivative,  pink, 
m.  p.  223°],  is  obtained  after  boiling  for  several  days 
with  alcoholic  potash*  The  -methyl  compound  has 
m.  p.  62°.  Diazotisation  of  the  amino-compound  is 
effected  with  difficulty;  the  diazo-group  is  most 
readily  replaced  by  chlorine  and  least  readily  by 
cyano-  or  hydroxyl  groups.  3:5: 6-Triehloro-2- 
hydroxy-p-xylene ,  m.  p.  175°,  is  obtained  by  adding 
the  corresponding  diazonium  sulphate  to  a  mixture  of 
sodium  sulphate,  sulphuric  acid,  and  water  at  140° 
(basic  mercury  and  bismuth  salts) ;  3:5:  6-triehloro- 
2-methoxy-p-xylene  has  m.  p.  91°,  the  corresponding 
ethoxy- compound  m.  p.  79°,  phenoxy-eompound, 
m.  p.  101°,  and  acetoxy-compound,  m.  p.  103°. 
3:5:  6-Triehloro«p-xylene  has  m.  p.  96®,  2  :  3  :  5  :  6- 
tetrachloro-p-xylene,  m.  p.  223°,  and  3:4:  6-iriehloro- 
2  :  5-dimethylbenzonitrile,  m,  p.  213°. 

A.  A.  Eldridge. 

[Preparation  of]  ac-tetrahydro-B-naphthyl- 
amine.  E.  B.  H.  Waser  and  H,  Hollering 
(Organic  Syntheses,  1929,  9,  84 — 89). 

Influence  of  various  alcohols  in  the  prepar¬ 
ation  of  cyclic  thiocarh amides .  E.  Mara  NG  ONI 
and  M,  J.  L  amort  (Rev.  Centr.  Estud.  Farm.  Bio- 
cjnim,,  1928, 17,  21—26,  64—70 ;  Chem.  Zentr.,  1929, 


i,  503- — 504).— Of  the  alcohols  used  as  solvents 
(methyl,  ethyl,  propyl,  isobutyl,  isoamyl,  allyl, 
benzyl,  and  cyciohexanol ;  phenol  was  also  employed) 
for  the  interaction  of  oc-naphthylamine  and  carbon 
disulphide,  ethyl  and  allyl  alcohols  gave  the  best 
yields ;  the  presence  of  sulphur  or  xanthate  is  necess¬ 
ary,  except  with  technical  methyl  alcohol,  which 
contains  acetone.  Reaction  did  not  take  place  when 
phenol,  cydohexanol,  or  benzyl  alcohol  %vas  used. 

A.  A.  Eldridge. 

Catalytic  hydrogenation  under  pressure  in 
presence  of  nickel  salts*  XIII.  a-  and  p-Hydr- 
oxy-  and  -amino-anthracenes.  J.  von  Braun 
and  O.  Bayer  (Annalen,  1929,  472,  90 — 121 ;  cf.  A., 
1926, 172). — When  I -hydroxyanthraeene  (I)  is  reduced 
with  2  atoms  of  hydrogen  the  products  formed  are 

1 - hydroxy- 9  :  1 0 -dihydroanthracene  (II)  (improved 
method  of  preparation  given),  1-keto-l  :  2  :  3  :  4- 
tetrahydroanthracene  (III)  ( semicarhamne ,  m.  p. 
250°),  and  an  amorphous  condensation  pr’oduct  of  I. 
Further  reduction  of  II  in  deeahydronaphthalene 
solution  at  210°  affords  impure  1-hydroxy-l  :  2  :  3  :  4- 
tetrahydroanthracene ,  m.  p.  109—110°  (pJwiylcarb- 
imide  derivative,  m.  p.  153—154°)  (readily  converted 
by  atmospheric  oxygen  into  III),  tetrahydro- 
anthracene,  and  1-keto-I  :  2  :  3  :  4  :  5  :  6  :  7  :  8-octa- 
hydroanthracene.  The  last  two  compounds  are  also 
obtained  during  the  reduction  of  I  and  III.  Complete 
reduction  of  I  gives  oc tahydroanthracene.  Reduction 
of  2-hydroxyanthraeene  (IV),  in.  p.  255°  (lit.  200°), 
with  2  atoms  of  hydrogen  above  200°  affords 

2- hydroxy-9 : 10-dihydroanthracene  (V)  and  small 
amounts  of  2-hydroxy -1  :  2  :  3  :  4 - teirahydroanihracene 

(VI) ,  m.  p.  148°  (acetate,  m .  p.  75—70° ;  picrate,  m.  p. 
142°),  and  2-keto-l :  2 :  3  :  ^teirahydroanihracene,  m.  p. 
148—150°  (semicarbazone,  m.  p.  250°).  This  last 
compound  is  probably  formed  by  direct  addition  of 
hydrogen  to  IV.  Further  addition  of  2  atoms  of 
hydrogen  to  V  yields  40%  of  VI  together  with 
2-hydroxy -1  :2:3:4:5:6:7:  8-octahydroanthracene 

(VII) ,  m.  p.  122°,  also  formed  by  the  addition  of  4 
atoms  of  hydrogen  to  VI.  There  is  a  marked  tendency 
in  these  series  of  reductions  for  the  replacement  of 
hydroxyl  by  hydrogen. 

"  Reduction  of  I-aminoanthraquinone  with  zinc  dust 
and  ammonia  in  presence  of  small  amounts  of  copper 
powder  and  potassium  hydroxide  gives  1 -amino- 
9  :  10-dihydroanthracene  (VIII),  m.  p.  85°  (lit.  60 — 
70°),  which  when  heated  at  about  240°  yields  1 -amino- 
anthracene  (IX),  m.  p.  127°.  Treatment  of  this  with 
boiling  acetic  acid  furnishes  the  acetyl  derivative, 
in.  p.  212°  {lit.  198°),  of  IX  and  di-m-anthrylamine , 
m.  p,  252°.  Catalytic  reduction  of  IX  in  deeahydro¬ 
naphthalene  solution  at  200°  results  in  the  addition 
of  8  atoms  of  hydrogen,  and  the  products  formed  are 
octahydroanthracene,  1-amino-l  :  2  :  3  :  4  :  5  :  6  :  7  :  8- 
octahydroanthracme ,  b.  p.  188 — 193°/ 15  mm.  (picrate, 
decomp.  255°  after  sintering  at  220° ;  acetyl  derivative, 
m.  p.  185°),  and  I -amino-5  :  6  :  7  :  84etrahydro~ 
anthracene  (X),  m.  p.  97°  (picrale,  decomp.  180°; 
acetyl  derivative,  m.  p.  190°).  Benzenediazonium 
chloride  converts  X  into  the  corresponding  amimazo- 
compound,  C20H1&N3,  m.  p.  170°.  When  reduction  of 
IX  is  effected  with  4  atoms  of  hydrogen  a  mixture  of 
VIII  and  X  results;  small  amounts  of  tetrahydro- 
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anthracene  and  III  are  also  produced.  The  form¬ 
ation  of  III  is  presumably  due  to  the  action  of  water 
(from  nickel  oxide  and  hydrogen)  on  IX,  whereby  I 
and  ammonia  are  obtained.  2-Aminoanthraccne 

(XI)  is  converted  by  reduction  with '  2  atoms  of 
hydrogen  chiefly  into  its  9 :  10-dihvdro-derivative 

(XII) .  With  4  atoms  of  hydrogen  the  basic  products 
are  2 -amino-5  :  6  :  7  :  S-tetrahydroanthracene,  m.  p. 
154°  (picrate,  decomp.  215°  after  darkening  at  200° ; 
acetyl  derivative,  m.  p.  159 — 160° ;  phenylthiocarb- 
imide  derivative,  m.  p.  127° ;  aminoazoben zene  deriv¬ 
ative,  m.  p.  174°)  (also  obtained  by  reduction  of 
XII  with  2  atoms  of  hydrogen),  and  2-amino- 
1:2:3:4:5:6;7:  8  -  octahydroanthracene ,  m.  p.  G9 — 
70°  (picrate,  m.  p.  245°  after  darkening  at  230°; 
acetyl  derivative,  m.  p.  165°),  formed  also  during  the 
complete  reduction  of  XI. 

Thermal  decomposition  of  the  phen ylcarbim ide 
derivatives  of  VI  and  VII,  m.  p.  150°  and  183°, 
respectively  (cf.  Straus  and  Rohrbacker,  A.,  1921, 
i,  172),  affords  1  :  2 -dihydroanthracene  [1  :  2 -diacene], 
m.  p.  150°  (picrate,  m.  p.  115° ;  dibromide ,  m.  p.  102°), 
and  1  :  2  :  5  :  6  ;  7  :  S-hcxahydroa?ithracene  \hexacene~\, 
m.  p.  70°,  respective^. 

Reduction  of  III  with  sodium  and  alcohol  affords 
no  individual  substance,  whilst  oxidation  with 
permanganate  gives  phthalic  and  not  naphthalene- 
2  ;  3-diearboxylie  acid.  When  III  is  heated  for  a 
short  time  at  its  b.  p.  conversion  into  anthracene 
results.  The  phenylhydrazme,  m.  p.  116°,  of  III  is 
converted  by  heating  with  con¬ 
centrated  hydrochloric  acid  into 
the  dihydrocarbazole  derivative 
(annexed  formula),  m.  p.  245°, 
dehydrogenated  by  distillation 
with  lead  oxide  or  boiling  with 
nitrobenzene  into  the  corre¬ 
sponding  carbazole,  m.  p,  325°, 
and  oxidised  by  chromic  and 
acetic  acids  to  the  corresponding  o -quinone,  not 
melted  at  360°.  H.  Burton. 

Thermal  and  hydrolytic  decomposition  of 
basic  and  phenolic  diphenylmethane  derivatives 
and  synthesis  of  optically  active  aromatic 
compounds.  J.  von  Braun  [with  E,  Anton, 
W.  Haensel,  and  G.  Werner]  (Annalen,  1929,  472, 
1—89).— Ketones  condense  with  aromatic  primary, 
secondary,  and  tertiary  amines  in  presence  of  con¬ 
centrated  hydrochloric  acid  (cf.  Dobner,  A.,  1879, 
786  ^  1888,  i,  278;  also  B.P.  204,722;  B.,  1924,  412) 
to  give  the  corresponding  diaminodiphenvlmethane 
derivatives,  R'-CH^CO-R+SCeH^NR".— 
R%CH2#CR(C6H4*NR//2)2»  but  a  small  amount  of  the 
unsaturated  base,  R'<JH:CR*C6HpISnEl''^  is  also 
formed.  This  does  not  arise  by  thermal  decomposition 
of  the  diamine,  but  can  readily  be  obtained  by  heating 
the  diamine  with  a  small  amount  of  hydrochloric  or 
sulphuric  acid  (0*02 — 0*01  mol.)  with  subsequent 
distillation  in  a  vacuum.  The  unsaturated  base 
reacts  with  the  original  amine  in  presence  of  hydro¬ 
chloric  acid  to  give  the  diamine.  Condensation 
occurs  also  with  cyolic  ketones,  and  the  mechanism 
of  the  reaction  is  :  R'*CHvCO*R+CLH>NR'  — y 
R'‘CH2-CR(OH)*C6H4*NR''2  ^  h2o  + 


R'-CH:CR-CGHi-NR,/o^LlpR'-CH2-CR(C6H4-NR/'2)2. 
Thus,  cyclohexanone  (1  mol.),  aniline  (2  mols.),  "and 
aqueous-alcoholic  hydrochloric  acid  (2  mols.)  yield 
after  several  days  at  100°,  1  :  1-pp 1 -diaminodiphenyl- 
cyclohexane  (I),  b.  p.  248°/0'l  mm.,  m.  p.  114° 
(hydrochloride,  m.  p.  235° ;  acetyl  derivative,  m,  p. 
266°;  p)henijlihiocarb imide  derivative,  m.  p.  163°), 
and  a  small  amount  of  p-b^-cyclohexenylaniline  (II), 
b.  p.  175°/14  mm.  (hydrochloride,  m.  p.  228°;  picrate, 
decomp.  170°;  acetyl  derivative,  m.  p.  152°  }  benzoy 
derivative,  m.  p.  177°  ;  phenylthiocarbimide  derivative, 
m.  p.  144°;  benzylidene  derivative,  m.  p.  82°), 
When  I  is  heated  for  a  short  time  at  100°  with  hydro¬ 
chloric  acid  no  change  occurs,  but  after  several  days 
an  appreciable  amount  of  II  results.  Distillation  of 
I  under  ordinary  pressure  effects  little  change,  but 
conversion  into  II  proceeds  readily  by  the  above 
acid-distillation  treatment  (general  method  of 
preparation).  Reduction  of  II  with  a  large  excess  of 
sodium  and  alcohol  gives  p-cyclohexylaniline,  and 
conversion  into  I  is  effected  by  heating  with  aniline 
and  hydrochloric  acid  or,  better,  with  dry  aniline 
hydrochloride.  cycZoHexanone  and  methylaniline 
afford  1  :  1  -  pp'  -dimethtyldiaminodiphenylcyclohexane, 

b.  p.  250 — 25270*3  mm.,  m.  p.  124°  (hydro¬ 
chloride,  m.  p.  220°;  picrate,  m.  p.  105° ;  diacetyl 
derivative,  111.  p.  185°;  bisphenylthiocarbimide  deriv¬ 
ative,  m.  p.  165°),  and  p- A 1  - eyelohexenylmethyl - 
aniline,  b.  p.  184°/14  mm,  (hydrochloride,  m.  p.  212°; 
picrate,  m.  p.  114°;  acetyl  derivative,  m.  p.  85° ; 
nitroso-derivative,  m.  p.  89°).  1  :  1-p  :  p *-Tetra- 

methyldiaminodiphenylcyclohexane,  b.  p.  282— 283°/ 12 
mm.,  m.  p.  164°  (hydrochloride,  m.  p.  180° ;  picrate, 
m.  p.  148° ;  dimethiodide,  m,  p.  178°),  and  p-A1 
cyclo kexenyldimethylaniline  (III),  b.  p.  190°/14  mm., 
m.  p.  56°  (hydrochloride,  m.  p.  195° ;  picrate,  m.  p. 
162°;  methiodide,  m.  p.  190°),  are  obtained  similarly 
from  d  imethylaniline .  Treatment  of  III  with  aniline, 
diethylaniline,  and  a-naphthylamine  "  hydrochlorides 
gives  1  -p  -aminophenyl- 1  -p-di  methylaminophenylcyclo  - 
hexane,  b.  p.  250 — 255°/0*3  mm.,  m.  p.  101°  (hydro¬ 
chloride,  m.  p.  195° ;  acetyl  derivative,  m.  p,  115°), 
decomposed  by  the  acid-d is tillation  treatment  into 
dimethylaniline  and  II,  1-p -dimethylaminophenyl- 
l-p-diethylaminophenyleyclohexane,  b.  p.  260 — 265°/0  1 
mm.,  m.  p.  108°  (hydrochloride,  m.  p.  141 — 142°),  and 
the  compound  b.  p.  270 — 28070*1  mm., 

m.  p.  152°,  respectively.  Treatment  of  III  with  cold, 
fuming  hydrobromic  acid  during  several  days  yields 
about  10%  of  a  difficultly  isolated  additive  compound 
(probably  a  tertiary  bromide),  C^H^NBr,  m.  p.  95°, 
which  when  warmed  with  water  and  magnesium 
carbonate  yields  a  halogen-free  substance,  m.  p.  45— 
48°.  readily  converted  by  dilute  acid  into  III.  Tetra- 
hydroquinoline  and  cyclohexanone  yield  1  :  l-ditetra- 
hydroquinolyleyclohexane,  b.  p.  265 — 267°/0*l  mm., 
m.  p.  114°  (din derivative,  m.  p.  85°;  dibenzoyl 
derivative,  m.  p.  154°;  b is phenylth iocarbimide  deriv¬ 
ative,  m.  p.  92°),  and  6-Ax-cyclo hexenyltetrahydro- 
quinoline,  b.  p.  163 — 16570*1  mm.  (hydrochloride, 
m.  p.  120° ;  picrate,  m.  p.  90°),  wi-Toluldine  and 
cyclohexanone  do  not  condense  in  the  above  manner, 
but  at  160°  form  a  small  amount  of  4  :  6-df-A1- 
cyclohexenyl-m-toluidine,  b.  p.  230 — 235°/12  mm. 
(picrate,  m.  p.  176 — 177°).  Similarly,  p-toluidine 


ORGANIC  CHEMISTRY. 


1059 


yields  2  :  ft-di-^-cyclohexenyl-p-toluidine,  in.  p.  60° 
(picr&te,  m.  p.  192°;  benzoyl  derivative,  m.  p.  69°), 
whilst  small  amounts  of  the  compounds  C^H^N  and 
C1BH22N2C1,  b.  p.  200 — 205°/l  mm.,  and  about  180°/1 
mm.,  respectively,  are  formed  from  p -cyclohexyl-  and 
p-chloro -anili nes .  3-Methylctydohexanone  and  aniline 
yield  a  mixture  of  1  :  1-pp  f -diaminodiphenyl-Z- 
meihyleyelohexane  (IV),  b.  p.  285 — 290°/14  mm. 
( hydrochloride ,  m.  p.  214°;  b isphenylthiocarb im ide 
derivative,  m.  p.  127°),  and  p-AL3(or  5)-methyleye\o- 
hexenylaniline  (V),  b.  p.  187 — 190°/14  mm.  (acetyl 
derivative,  m.  p.  127° ;  benzoyl  derivative,  in.  p.  178° ; 
phenylthiocarbimide  derivative,  m.  p.  143°).  The 
amount  of  V  produced  is  about  ten  times  as  great  as 
of  the  corresponding  base  from  cyc/ohexanone.  Treat¬ 
ment  of  V  with  aniline  gives  IV.  Dim ethy laniline 
and  3-methylcycMiexanone  afford  1  :  1-pp '-tetra- 
methyldiaminodiphenyl-% -methyleyelohexa  ne,  b.  p . 
295°/13  mm.,  m.  p.  109°  (picrate,  m.  p.  164° ;  dimeth - 
iodide,  m.  p.  186°),  and  p-3-methylcy  elohexenyldimethyl- 
aniline,  b,  p.  194 — 196°/14  mm.,  m.  p.  38°  ( picrate , 
m.  p.  162°;  methiodide ,  m.  p.  159°).  2-Methylcyc£o- 
hexanone  and  aniline  condense  with  difficulty, 
yielding  a  small  amount  of  p  -  2 -methy  ley  do  h  exenyl  - 
aniline,  b.  p.  160°/14  mm.  [chlorojdatmate  (?),  m.  p. 
211—212°].  cycfcPentanone  and  dimethylaniline  at 
150°  furnish  p-cyclo pentenyldimethylaniline,  b.  p. 
160°/12  mm.,  m.  p.  10°  (hydrochloride,  m.  p.  170°; 
picrate,  m.  p.  129° ;  methiodide,  decomp.  180°) 
[reduced  by  sodium  and  alcohol  to  p-cyclo pentyldi- 
methylaniline,  b.  p.  156°/12  mm.  (hydrochloride,  m.  p. 
175°;  picrate ,  m.  p.  134°;  methiodide,  m.  p.  179°)], 
and  1 : 1-p :  p'- teiramethyld  iaminodiphenylcyclopen  t- 
ane,  m.  p.  128°  (hydrochloride,  m .  p.  213° ;  picrate,  m.  p. 
181°;  dimethiodide,  decomp.  195°). 

When  aniline  is  heated  with  acetone  in  hydrochloric 
acid  solution  at  150°  (B.,  1924,  412)  the  main  product 
is  pp-pp'-diaminodiphenylpropane  (VI) ;  a  very 
small  amount  of  p-iso propenylaniline  (VII),  b.  p. 
125 — 130°/vac.,  df  1*0320  (hydrochloride,  m.  p.  230 — 
235° ;  picrate,  m.  p.  1S0° ;  acetyl  derivative,  m.  p. 
110 — 111° ;  phenylthiocarbimide  derivative,  m.  p. 
137°),  is  produced  at  the  same  time.  Conversion  of 
VI  into  VII  is  effected  by  the  acid-distillation  treat¬ 
ment.  Polymerisation  of  VII  occurs  very  readily 
at  the  ordinary  temperature,  forming  a  dimeride 
(VIII),  probably 

NH2-C6H4*CMe:CH-CH2-CHMe*C6H4-NH2,  m.  p.  173° 
(hydrochloride,  m.  p.  228° ;  picrate ,  m.  p.  172° ;  phenyl¬ 
thiocarbimide  derivative,  m.  p.  117°).  Reduction  of 
the  diacetyl  derivative,  m,  p.  205°,  of  VIII  with 
hydrogen  in  presence  of  palladium  and  methyl  alcohol 
gives  the  diacetyl  derivative,  m.  p.  121 — 123°,  of  the 
base,  b.  p.  205 — 210°/0*1  mm.,  m.  p.  50 — 

52°  ( picrate ,  m.  p.  213° ;  hydrochloride,  not  melted  at 
275° ;  bisphenylthiocarbimide  derivative,  m.  p.  178°), 
converted  by  the  usual  method  into  the  diphenol, 
C18H2202,  m.  p.  106 — 107°  (dibenzoate,  m.  p.  117° ; 
dimethyl  ether,  b.  p.  192°/1*5  mm.).  Acetone  and 
methyianiline  afford  about  50%  of  -dimethyl- 

diaminodiphenylpropane,  b.  p.  190°/1*5  mm.,  m.  p. 
138°  (hydrochloride,  m.  p.  218°;  acetyl  derivative, 
m.  p.  139° ;  bisphenylthiocarbimide  derivative,  m.  p. 
170°),  converted  into  p-impropenylmeihylaniline,  b,  p. 
123—125°/14  mm.,  d  0-9675  (picrate,  m.  p.  147°), 


which  does  not  polymerise  readily  even  at  100°. 
isoPropenyldimethylaniline  (hydrochloride,  m.  p.  122° ; 
picrate,  m.  p.  96°)  has  b.  p.  120 — 122°/15  mm.,  m.  p. 
74°.  Acetone  and  m-toluidine  at  150 — 160°  yield 
small  amounts  of  4 :  ft-diisopropenyl-m-toluidine, 
b.  p.  225 — 23078  mm •  (hydrochloride,  m.  p.  218° ; 
picrate,  m.  p.  204°),  and  4-isopropenyl-m-toluidine, 
b.  p.  150 — 15578  mm.  (hydrochloride,  m.  p.  217° ; 
picrate,  m.  p.  224°),  reduced  by  Ladenburg’s  method 
to  4:-\mpropyl -m-toluidine,  b.  p.  141 — 145°/13  mm. 
(hydrochloride,  m.  p.  211°).  Methyl  ethyl  ketone 
condenses  with  aniline,  methyl-  and  dimethyl - 
anilines  forming  pp-pp'-diaminodiphenyl-,  b.  p. 
21073  nmi.,  p  p  -pp ' -dimethyldiaminodiphenyl- ,  b.  p. 
24074  mm.,  m.  p.  98°  ( bisphenylthiocarbimide  deriv¬ 
ative,  m.  p.  142° ;  diacetyl  derivative,  m.  p.  121°),  and 
pp-p  :  'p'-ietramethyldiaminodiphenyl-n-butane,  b.  p. 
210 — 21270-8  mm»  (hydrochloride,  m.  p.  125°; 
picrate,  m.  p.  80 — 90°  ;•  methiodide,  m.  p.  202°), 
respectively.  These  are  converted  into  p-isobutenyl- 
aniline,  b.  p.  140 — 145° /14  mm.  ( ?)>  d™  0*9899  (hydro¬ 
chloride,  m.  p.  238°;  picrate,  m.  p.  196°;  phenylthio¬ 
carbimide  derivative,  m.  p.  131°;  acetyl  derivative, 
m.  p.  121°),  jy-i&obutenylmethylaniline,  b.  p.  145 — 
150714  mm.,  and  p-hobutenyldimethy laniline,  b.  p. 
138 — 142714  mm.,  df  0*9561  {picrate,  m.  p.  125°; 
methiodide,  m.  p.  175°),  respectively.  Methyl  n- butyl 
ketone  and  dimethylaniline  afford  15%  of  PP-pp'- 
tetramethyldiaminodiphenyl-n-hexane,  b.  p.  230 — 234°/4 
mm.  (dimethiodide,  m.  p.  196°),  and  5%  of  p-iso- 
hexenyldimethylaniline,  b.  p.  160 — 162°/12  mm. 
(methiodide,  m.  p.  175°) ;  with  acetophenone,  20%  of 
pp  f-tetramethyldiaminotriphenylethane,  m.  p.  134° 
(dimethiodide,  m.  p.  188°),  and  7 — 8%  of  p-a-phenyl- 
vmyld imethylaniline,  b.  p.  208 — 211°/13  mm.,  cP 
1*0409  (hydrochloride,  m.  p.  144° ;  methiodide,  m.  p. 
170°),  result.  ?i-Butaldehyde  and  dimethylaniline 
yield  aa-p  :  p'-tetramethyldiaminodiphenyl-n-butane, 
b.  p.  225 — 22770-3  mm.,  convertible  into  p-n -butenyl- 
dimethylaniline,  b.  p.  140 — 142°/12  mm.,  df  0*9395 
(picrate,  m.  p.  99 — 100°),  which  on  treatment  with 
aniline  hydrochloride  gives  some  a-p-aminophenyl-a-p- 
dime  thylaminophenyl -n  -  butane,  b.  p.  205 — 21070*2  mm. 

When  aromatic  aldehydes  (1  mol.)  are  treated  with 
aromatic  bases  (2  mols.)  in  presence  of  hydrochloric 
acid  (2  mols.)  the  triphenylmethane  derivative  is 
generally  formed  considerably  faster  than  from  the 
amine  (1  mol.)  and  the  diphenylcarbinol  (1  mol.), 
indicating  in  the  first  change  an  active  intermediate. 
The  change  is  formulated  C6H5#NR2,HC1+ 

R'*CH0 — >CfiH5*NR*ChCHR'*  OH — ^ 
CH^C1,M^C1 — >CHR/(C6H4*NR2,HC1)2. 

The  condensation  of  ketones  and  phenols  is  best 
carried  out  in  presence  of  hydrochloric  acid  (cf. 
Sehmidlin  and  Lang,  A.,  1910,  i,  836),  but  at  a  lower 
temperature  than  wTith  amines.  When  the  pp* - di- 
hydroxydiphenylmethane  derivatives  are  distilled 
under  ordinary  pressure  decomposition  into  phenol 
and  an  unsaturated  phenol  usually  occurs.  Thus, 
cyclohexanone  (1  mol.)  and  phenol  (2  mols.)  yield  after 
60  hrs.  at  36°,  65%  of  the  theoretical  amount  of 
1  :  l-pp'-dihydroxydiphenylcycfohexane  (IX)  (di¬ 
methyl  ether,  b.  p.  260 — 263°/16  mm.,  m.  p.  82°; 
diacetate,  m.  p.  122°),  w'hich  when  distilled  under 
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ordinary  pressure  decomposes  into  phenol,  p -cycle - 
hexylplienol  (X)  {methyl  ether,  m.  p.  58°;  acetate, 
b.  p.  170°/15  mm.,  m.  p.  35°),  p-cyclo hexenylphenol 
(XI),  m.  p.  123°  {methyl  ether,  b.  p.  155°/14  mm., 
m.  p.  35°;  acetate,  m.  p.  52°),  and  resinous  products. 
Treatment  of  XI  with  hydrochloric  acid  at  100°  gives 
X  and  resinous  material.  Hydrogenation  of  IX  in 
presence  of  a  nickel  catalyst  at  230 — 250°  affords 
cyclohexanol,  a  substance,  C18H2602  (probably  1-p -hydr- 
oxyphenykl^diydroxyoydlohexylcyclohexam),  and  a 
mixture,  b.  p.  155 — 156°/15  mm.,  m.  p.  92 — 93°,  of 
cis-  and  lrans-4-cyclohexylcyclohexanols  (ef.  Schrauth 
and  Gorig,  A.,  1923,  i,  1084)  {acetate,  b.  p.  158 — 160°/15 
mm.).  This  mixture  yields  two  phenylcarb imide 
derivatives,  m.  p.  156°  and  105°,  respectively,  and  is 
oxidised  by  chromic  acid  to  4-cycfohexylcycZohexanone, 
b.  p.  145°/14  mm.,  m.  p.  31°  (lit.  28 — 29°)  [semi- 
carbazone,  m.  p.  216°  (lit.  206°)].  m-Crcsol  and 
cyclohexanone  afford  a  small  amount  of  4-cyelo- 
hexenyl-m-cresol,  b.  p.  17 5° /1 2  mm.,  converted  by  hot 
hydrochloric  acid  into  4t-cyclohexyl-m*cre$ol  and 
resinous  material.  2 -Methylcyclohexanone  and  phenol 
yield  small  amounts  of  methylvyciohexcnylphenol,  b.  p. 
173 — 175°/12  mm.,  and  1  :  1  -pp* -dihydrozydiprfienyl- 
2-methylcyclohexane,  b.  p.  280°/12  mm.,  m.  p.  135 — 
137°.  1  :l-ppf~Dihydroxydiphenylcyclopentane  (XII), 

b.  p.  270°/12mm.,  m.  p.  155 — 156°  {dimethyl  ether,  b.  p. 
240 — 245°/12  mm.,  m.  p.  115° ;  diacetate,  m.  p.  79°), 
is  decomposed  by  hydrochloric  acid  at  100°  yielding 
p-cyclo pentylphenol  (XIII),  b.  p.  155°/ 12  mm.,  m.  p. 
63—65°  {methyl  ether ,  b.  p.  143°/12  mm. ;  acetate,  b.  p. 
150 — 152°/I2  mm.),  and  thermally  giving  p-cyclo- 
pentenylphenol  (XIV),  m.  p.  148 — 150°  {methyl  ether, 
m.  p.  90° ;  acetate,  m.  p.  72°).  Catalytic  hydrogen¬ 
ation  of  XIII  and  XIV  affords  a  mixture  of  4-cyclo- 
pentyhyclohexanols,  b.  p.  135°/12  mm.,  oxidised  to 
4-cyclopentylGyclohexanone,  b.  p.  I25°/I2  mm.,  nf} 
1*4860  (semicarbazone,  m.  p.  195 — 197°).  Acetone 
and  phenol  give  a  quantitative  yield  of  pp-pp '-di- 
hydroxydiphenylpropame  (XV),  b.  p.  250 — 252°/13 
mm.,  which  on  thermal  decomposition  yields  phenol, 
p-iwpropylphenol,  b.  p.  112 — 115°/12  mm.,  m.  p.  61°, 
and  a  dimer  ide,  C18H20O2  (probably  a  cyclobutane 
derivative),  b.  p.  255 — 256°/I4  mm.,  m.  p.  181° 
{diacetate,  m.  p.  165° ;  dimethyl  ether,  m.  p.  115°),  of 
p -  jsopropenyl  phenol.  The  same  compound  is  obtained 
by  treatment  of  XV  with  hydrochloric  acid.  Reduc¬ 
tion  of  XV  in  presence  of  an  active  nickel  catalyst  at 
260°  affords  cycZohexanol,  4-lsopropylcyclohexanol, 
&~p-hydroxyphe?iyl-$-4:-hydroxycyclohexylpropane,  b.  p. 
244 — 24S°/12  mm.  [diacetate,  b.  p.  234— 237°/I6  mm. ; 
monomethyl  ether  (XVI),  b.  p.  170 — 175°/1  mm.],  and 
pp-4 :  4/ -dihydroxy dicyolahexylptropane,  b.  p.  230 — 
234° /I4  mm.  Oxidation  of  the  last-named  compound 
with  chromic  and  acetic  acids  yields  the  diketone , 
Ci5H2102,  m.  p.  158 — 160°  (disemicarbazone,  m.  p.  222°), 
whilst  XVI  furnishes  the  ketone,  b.  p,  205— 

210°/15  mm.  {semicarbazone,  m.  p.  184°).  Oxidation 
of  XVI  with  cold  alkaline  permanganate  gives  45%  of 
$-(a-p-methoxypkenyl»a-meihyl)ethyladipic  acid,  m.  p. 
116°.  (3(3*4  :  -Bihydroxy -di-o-tolylpropane  has  b.  p. 
230 — 235°/I2  mm.  pp-pp'-Dihydroxydiphenyl-w- 
butane,  b.  p.  250 — 253°/12  mm.  (cf.  Zincke  and 
Goldemann,  A.,  1908,  i,  7 SO),  is  decomposed  to  a 
mixture  of  phenol,  ^-isobutyl-  and  p-isobutenyl- 


phenol,  m.  p.  86°  {acetate,  b.  p.  I48°/15  mm.).  Cata¬ 
lytic  reduction  of  the  last-named  substance  yields 
4=-isobutyhyc\ohexanol,  b.  p.  128°/20  mm.,  oxidised  by 
chromic  and  acetic  acids  to  ^ieobutylcyclohexanone, 
b.  p.  104 — 106°/13  mm.  {semicarbazone,  m.  p.  190°). 
aa-pp  '-Dihydroxydiphenyl-n-bvtane  (XVII),  b.  p. 
270°/12  mm.,  on  thermal  decomposition  yields 
p-n -hutylphenol,  b.  p.  138 — 141°/15  mm.  {acetate,  b,  p, 
138 — 141°/15  mm.).  Catalytic  hydrogenation  of 
XVII  at  220°  affords  the  substance,  C^H^Og,  b.  p. 
235 — 240° /1 5  mm.  {diacetate,  b.  p.  230 — 234°/15  mm.), 
and  small  amounts  of  eyclohexanol  and  A-n-butyb 
cyclo hexanol,  b.  p.  120 — 122°/15  mm.,  d 30  G-9106, 
14691  {phenylcarbimide  derivatives,  m.  p.  124°  and 
42°).  4 •  n-Buiyloyclohexanone  {semicarbazone,  m.  p. 
175°)  has  b.  p.  101 — 102°/15  mm.  (  ?).  %-Butaldehyde 
and  m-cresol  afford  4z~butenyl-m-cresol,  b.  p.  150°/12 
mm.  {methyl  ether,  b.  p.  130 — 133°/12  mm. ;  acetate, 
b,  p.  140°/ 12  mm.),  and  aa-4  :  -dihydroxy  •di-o-tolyl- 
n-butane,  b.  p.  250°/12  mm.  (diacetate,  b.  p.  230 — 
235°/ll  mm.),  converted  by  treatment  with  hydro¬ 
chloric  acid  into  4:-n-butyl-m-cresol,  b.  p.  140 — 145°/14 
mm.  Catalytic  hydrogenation  of  a  a-pp'- dihydroxy - 
diphenylethane  gives  a  small  amount  of  a-p -hydroxy- 
phenyl- <zA-hydroxycyc\ohexyletha7ie,  b.  p.  240°/12  mm, 
(monomethyl  ether,  b.  p.  175 — 178°/0*2  mm.),  and 
aa-4  :  4 ' -dihydroxyd icyclohexyleihane,  b.  p.  230°/12 
min.,  m.  p.  140-146°,  oxidised  to  the  corresponding 
diketone,  C14H2202,  b.  p.  225 — 230° /1 6  mm.,  m.  p.  55 — 
56°  (semicarbazone,  m.  p.  215—217°). 

Camphor  condenses  with  aniline  in  presence  of 
20%  hydrochloric  acid  at  100°  after  14  days  yielding 
the  compound  C16HO0N 
(annexed  structure),  b.  u. 
140°/0-8  min.,  [a%4  +949° 
in  alcohol,  whilst  menthone 
and  dimethylaniline  give 
after  10  hrs.  at  180°  1-p- 
dimethylaminophenyl  -  5  -  methyl -2- isopropyl  -A1-  cyclo- 
hexene,  b,  p%  195— 205°/12  mm.,  [«]£  +13°  in 
chloroform.  From  d-  3  -  methyl-  cyclopen  tanone  and 
-cyclohexanone  and  the  appropriate  base  or  phenol 
the  following  are  prepared  :  1  :  1  -pp'-tetramethyl- 

diaminodiphenylS  -methyloyclopentaiie ,  m.  p.  95°, 
[o Oft  +22*5  in  chloroform ;  p-3 -methylcyclopentenyl- 
dimethylaniline,  m.  p.  64° ;  1  :  I-pp * -dihydroxydi- 

phenyl-Z-methylcyclohemne,  b.  p.  235—236 °/2  mm., 
m.  p.  153 — 155°,  [a]g  —18*74°  in  alcohol,  converted  by 
concentrated  hydrochloric  acid  at  100°  into  phenol 
and  p-3  -  methyloyclohexenylphenol,  b.  p.  170°/14  mm., 
m.  p.  60 — 75°,  [a]|5  —6*94°  in  benzene;  1  : 1-pp#- 
diam  in  od  iphenyl  -  3-methylcyclohexane ,  [ajg  —11*78° 
in  chloroform ;  p-  3 -ynethylcyclohexenylaniUne,  [a]30 
+54*21°  in  alcohol,  reduced  by  sodium  and  alcohol  to 
p-%-meihylcyelohexylaniMne  (XVIII),  b.  p.  176 — 178Q/ 
18  mm.,  [a]D  —4*78°  in  alcohol ;  p-3-niel/w/lcyclo- 
hexenyhnethylanil me,  b.  p.  192 — 195°/I5  mm.,  m.  p. 
33°,  [a]D  +47*63°  in  chloroform  [hydrochloride, 
m.  p.  180°;  nitroso- derivative  (XIX),  m.  p.  50°]; 
1:1-  pp*  -  dimethyldiaminodiphenyl  -  3  -  meihylcy clo  - 
hexane,  b.  p.  260— 265°/l*5  mm.,  [«]g  -15*26°  in 
chloroform  ( hydrochloride ,  m.  p.  185°;  bisphenylthio- 
carbimide  derivative,  m.  p.  105°);  p-% -meihylcy  c\a~ 
hexenyldimethylaniline,  m.  p.  48°,  [a]g  —46*69°  in 
chloroform,  and  1  :  1-pp  * -tetramethyldiaminodi- 
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phenyl-3-methylcyclohexa?te,  [a]  —20*94°  in  chloro¬ 
form,  There  are  obtained  from  XVIII,  by  the  usual 
methods,  p ^methyloyolohexybphenol,  [ccjg  —6*9°  in 
benzene;  -benzene  (XX),  b.  p»  123— 124°/14  mm., 
df  0*9304,  1*5176,  [a]g  -5*26°  (ci  Kursanov,  A., 

1907,  i,  600) ;  - bromobenzene ,  b.  p<  165 — 167°/14  mm,} 
df  1*210,  [a] if  — 2*23° ;  - benzonitrile ,  b.  p.  166— 168°/14 
mm.,  df  1*0058,  [a]f  —1*62°,  and  - phenylhydrazine, 
m.  p.  84—85°,  [a|g  —4*99°  in  alcohol  ( hydrochloride , 
m.  p.  210°;  phenylcarbimide  derivative,  m.  p.  217- — 
218°;  phenylthiocarh imide  derivative,  m.  p.  175°). 
Reduction  of  XIX  with  zinc  dust  and  aqueous- 
alcoholic  acetic  acid  gives  p-3-ntethylcyclohexenyl- 
fkenylmethylhydrazine,  Me'06H8*C6H4#MVle*ISrH2,  b.  p. 
174-17671  mm.,  m.  p.  34°,  [a]'D6 ,  +39*12°  in 
alcohol  (phenylthiocarb imide  derivative,  m.  p,  181°; 
methylene  derivative,  m.  p.  121°;  benzylidene  deriv¬ 
ative,  in.  p.  108°),  whilst  XX  is  converted  by  acetyl 
chloride  in  presence  of  aluminium  chloride  and  carbon 
disulphide  into  p-S-methylGjclohexylacetophenone,  b.  p. 
182— 185°/14  mm.,  df  0*9986,  [a]2**  -3°  {semi- 
carbazone,  m.  p.  211°;  oxime,  m.  p.  96 — *98°). 

H.  Burton. 

Isomerism  of  derivatives  of  2-phenylnaphthyl- 
ene-1  : 3-diamine.  M.  S.  Lesslte  and  E«  E. 
Turner  (J.C.S.,  1929,  1512 — 1517).— Previous  work 
on  the  derivatives  of  2 - phenylnaphthylene - 1  :  3 -di¬ 
amine  (I)  (Lees  and  Thorpe,  J.C.S.,  1907,  91,  1282  ; 
Gibson,  Kentish,  and  Simonsen,  A.,  1928,  1128)  is 
reviewed.  The  authors  consider  that  the  isomerism 
is  structural  in  character  and  not  stereochemical 
(cf.  Gibson,  Kentish,  and  Simonsen,  loo.  cit,),  and 
it  is  shown  that  2 -phenylnaphthylene- 1  :  3 -diamine 
probably  has  the  structure  II,  containing  an  asymmetric 
carbon  atom,  since  it  has  been  resolved.  When 
an  aqueous  solution  of  the  diamine  (1  mol.)  in  d-cam- 
phorsulphonic  acid  (2*2  mols.)  was  kept,  d-2 -phenyl- 
n&phthylene- 1  :  3 -diamine  di-d-camphorsulphonate , 
[aj«61  +40*5°,  [M]g°6I  +282*9°  (in  alcohol),  separated, 
from  which  dilute  aqueous  ammonia  liberated  the  free 
d -base,  m.  p.  109 — 111°,  [a]2J01  +14*8°  in  alcohol.  By 
using  Acamphorsulplionic  acid,  l - 2 -pheny In aph t hyl - 
ene-1  :  3 -diamine  di-Z-camphorsulphonate,  [aj^ 
-40*7°,  fMlSlu  -284*3°,  was  obtained. 


(10  (II)  (III.) 


It  is  suf  ;ested  that  on  the  basis  of  the  tautomeric 
forms  I,  II,  and  III,  by  assuming  that  in  hot  acid 
media  the  diamine  behaves  as  I,  and  that  in  cold 
alkaline  media  it  behaves  as  III,  tho  chemistry  of 
the  substance  receives,  a  simple  and  satisfactory 
explanation. 

An  improved  preparation  of  I,  m.  p.  112*5 — 113*5°, 
is  described.  G.  W.  Shoppee. 

Derivatives  of  2  :  4-dichloro-#  2:4: 6-tri- 
chloro-,  and  2-chloro-4-nifcro-phenylhydrazines 
with  aldehydes  and  ketones,  particularly  sugars. 
E.  Votocek  and  L.  Rys  (ColL  Czech.  Chem.  Comm., 
1929,1,346 — 351). — 2  :  4  :  6 ’Trichlorophenylhydrazine, 
an  p.  143°,  and  2-chloroA-niirophenytliydrazine,  m.  p. 


144°,  are  obtained  by  reduction  of  the  requisite 
diazonium  compound  with  stannous  chloride  and 
hydrochloric  acid.  2  : 4- Dichloropkenylhydrazones ,  the 
following  are  described:  arabinose,  m.  p.  161°; 
galactose,  m*  p.  181° ;  lsevulose,  m.  p.  120°;  acetone, 
m.  p.  44°  •  benzaldehyde,  m.  p.  107° ;  salicylaldehyde, 
m,  p.  148°;  rhamnose  and  dextrose  (gelatinous 
products).  2:4:  b-Trichlorophenylhydrazones  of 
rhamnose,  m.  p.  87 — 88°;  dextrose,  m.  p.  174°; 
galactose,  m.  p.  135°;  kevulosc,  m.  p.  155°;  benz- 
aldehydo,  m.  p.  90°;  acetone,  m.  p.  58°  (formed  in 
dilute  aqueous  solution),  and  2-chlcrroA-nUrophmyl- 
hydrazones  of  rhamnose,  m.  p.  135°;  dextrose,  m.  p. 
130°;  galactose,  m.  p.  194°;  lsevulose,  ra.  p.  185*5° ; 
acetone,  m.  p,  121*5°  (also  obtained  with  dilute 
solutions),  and  benzaldehyde,  m.  p.  156°,  are  described. 
The  2  : 4 -dicldorophenylosazones  of  rhamnose,  m.  p. 
155° ;  dextrose,  m.  p.  209°;  galactose,  m.  p.  150°; 
loevulose,  m.  p.  209°,  and  the  2-chloroA-niirophenyb 
osazones  of  rhamnose,  m.  p.  190°;  dextrose,  m.  p. 
210° ;  galactose,  m.  p.  205°,  and  lmvulose,  m.  p.  210°, 
are  obtained  in  presence  of  30%  acetic  acid.  2:4:6- 
Triclilorophenylosazones  could  not  be  obtained, 

H.  Burton. 

Preparation  of  organic  reagents  in  the 
analytical  laboratory.  I.  Diphenylearb  azide 
and  dipkenylcarbazone.  K.  H.  Slotta  and  K.  R. 
Jacobi  (Z.  anal.  Chem.,  1929,  77,  344 — 348). — To 
prepare  diphenylcarbazide,  14  g.  of  finely-divided 
carbamide  and  40  g.  of  freshly-distilled  phenyl- 
hydrazine  are  heated  at  155°  for  2*25  hrs. ;  250  c.c.  of 
hot  96%  alcohol  are  then  added  and  the  solution  is 
boiled  for  about  15  min.  After  filtering  and  cooling 
in  a  freezing  mixture  the  crystalline  mass  is  collected, 
washed  with  ether,  and  air-dried.  By  evaporation  of 
the  mother-liquor  a  further  yield  may  be  obtained, 
bringing  the  total  yield  to  89%,  calculated  on  the 
phenylhydrazine  used.  Diphenylcarbazone  is  pre¬ 
pared  by  rapidly  adding,  with  stirring,  20  g.  of  finely- 
powdered  potassium  hydroxide,  followed  by  20  c.c.  of 
3%  hydrogen  peroxide  solution,  to  200  c.c.  of  a  boiling 
alcoholic  solution  of  24  g.  of  diphenylcarbazide.  After 
5  min.,  250  c.c.  of  2Ar-sulphuric  acid  solution  are 
added  and  the  resulting  pasty  mass  is  diluted  with 
1500  c.c,  of  water,  cooled,  and  filtered.  The  material 
should  be  recrystallised  from  70—75  c.c.  of  alcohol, 
giving  a  yield  of  50%  of  the  theoretical. 

H.  F.  Guxbe. 

Action  of  magnesium  alkyl  and  aryl  halogen 
compounds  on  azodibenzoyl  and  benzoylazo- 
benzene.  R.  Stolle  and  W.  Reichert  (J.  pr, 
Chem.,  1929,  [ii],  122,  34^349).— By  the  action  of 
the  appropriate  Grignard  reagent  on  azodibenzoyl  a 
series  of  substituted  derivatives  of  5-dibenzoylhydr- 
azine  has  been  prepared  in  accordance  with  the  scheme 

COPfrNIN'COPh  - - -  COPh-NR’NICPh-OMgX 

— >  COPh*NR*N:CPh*OH  — >-  COPh*NR#NH>COPk, 
where  R  is  ethyl,  n-propyl  (30%  yield),  isopropyl 
(poor  yield),  frobutyl,  woamyl  (40%),  phenyl  (30%), 
and  benzyl  (30%).  Similarly,  from  bcnzoylazo- 
benzene  a  50%,  yield  of  ALV-diphenyl-AT -benzoyl- 
hydrazine  is  obtained,  whilst  the  action  of  mag¬ 
nesium  phenyl  bromide  on  methyl  azodicarboxylate 
furnishes  a  poor  yield  of  methyl  phenylhydrazine - 
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3 - dicarboxylate,  m.  p.  116°,  identical  with  a  specimen 
obtained  in  a  similar  manner  to  that  previously  used 
for  the  ethyl  ester  (Rupe  and  Labhardt,  A.,  1899, i,  356). 

J.  W.  Baker. 

Relationship  between  quinonehydrazones  and 
p-hydroxy  azo-compounds.  ¥1.  p-Quinonedi- 
hydrazones  from  p-hydroxy  azo-compounds.  W. 
Borsche,  W.  Muller,  and  C.  A.  Bodenstein 
{Annalen,  1929,  472,  20 1 — 2 1 6) , — Oxidation  of 
p-anisylsemicarbazide  with  chromic  oxide  in  acetic 
acid  solution  gives  4-methoxybenzeneazoformamide  (I), 
MeO-C6H4-N:N«CO-NH2,  m.  p.  157°  (decomp.),  which 
on  treatment  with  semicarbazide  hydrochloride  in 
aqueous  methyl  alcohol  affords  p-benzoquinone- 
disemicarbazone,  m,  p.  251°  (decomp.)  (cf.  A.,  1904, 
i,  1056).  With  2 : 4-dinitro-  and  2-nitro-4-cyano- 
phenylhydrazines  in  presence  of  methyl-alcoholic 
hydrochloric  acid  I  furnishes  p -henzoquinonesemi- 
carbazone-2  :  4 -diniirophenylhydrazone  (II),  in.  p.  242° 
(decomp.),  and  p-benzoqumonesemicarbazone-2-nitro- 

4 - cyanophenylhydrazone,  decomp,  about  240°,  respec¬ 

tively.  Treatment  of  I  with  p-nitrophenylhydrazine 
in  absence  of  hydrochloric  acid  causes  reduction  to 
p-anisylhydrazoformamide,  and  similar  treatment  of 
p-bromobenzeneazoformamide  gives  p-bromophenyl- 
semicarbazide.  4 -Phenoxybenzeneazoformamide  has 
m.  p.  165°.  2:4: 6-Trinitro-4'-hydroxyazobenzene 

and  2  : 4-dinitrophenylhydrazine  (III)  react  in 
aqueous  methyl-alcoholic  hydrochloric  acid  solution 
yielding  p-benzoquinone-2  :  4^-diniirophenylhydrazone- 
2:4:  6 4rinitrophenylhydrazone,  m.  p.  204 — 206°. 
Similarly,  2  : 4-dinitro-4'«hydroxyazobenzene  (IV) 
and  III  give  p-benzoquinombis-2  : 4 -diniirophenyl¬ 
hydrazone,  m.  p.  267—268°  (decomp.),  also  formed 
from  p-benzoquinone  and  III,  by  the  action  of  hot, 
dilute  hydrochloric  acid  on  IV,  and  by  the  action  of 
III  on  the  benzoate,  m.  p.  164°,  and  methyl  ether,  m,  p. 
177 — 178°,  of  IV  in  presence  of  hydrochloric  acid. 
Semicarbazide  hydrochloride  and  phenvlsemicarb- 
azide  hydrochloride  convert  IV  into  II  and  p -benzo- 
quinonephenyUemicarbazone  -2:4-  dinitrophenylhydr- 
azone,  m.  p.  248 — 250°  (decomp.)  (obtained  also  from 
4-hydroxybenzeneazoformanilide  and  III),  respec¬ 
tively,  whilst  with  2-nitrophenylhydrazine  hydro¬ 
chloride  p-benzoqmnone-2-niirophenylhydrazone-2  :  4- 
dinitrophenylhydrazone,  m.  p.  236—238°  (decomp.) 
(formed  also  from  2  -nitro-4' -hydroxyazobenzene  and 
ni),  results.  From  the  appropriate  4-hydroxyazo- 
benzene  derivative  and  the  hydrochloride  of  III  the 
following  were  prepared  :  p4ohiquino?iebis-2  :  4-dt- 
nitrophenylhydrazone,  m.  p.  269° ;  p4oluquinone-2- 
nitrophenylkydrazone  -2:4-  diniirophenylhydrazone, 
m.  p.  246 — 247°  (decoinp.) ;  thymoquinone-2-nitro- 
phenylhydrazone-2  :  4 -diniirophenylhydrazone,  m.  p. 
258—260°;  p-benzoquinone-%-  and  A-niirophenyl- 
hydrazone-2  :  ^-diniirophenylhydrazone,  m.  p.  223 — 
225°  and  215°  (decomp.),  respectively.  Diazotised 
anthranilic  acid  condenses  with  phenol  forming 
4t-hydroxyazobenzene-2' -carboxylic  acid,  m,  p.  206 — 
207°,  which  with  methyl  sulphate  gives  4c-methoxy- 
azobenzene-2r- carboxylic  acid,  m.  p.  170—172°  (methyl 
ester,  m.  p.  105 — 106°).  Both  these  acids  react  with 
III  in  methyl-alcoholic  hydrochloric  acid  solution 
yielding  p-benzoquinone-2  :  4c-dmitrophenylhydrazone- 
2-ca rboxyphenylhydrazon e,  m.  p.  226—228°. 


4-Hydroxyazobenzenes  react,  therefore,  as  p-benzo- 
quinonehydrazones .  Elimination  of  the  methyl 
group  from  the  4-methoxy-derivatives  occurs  pre¬ 
sumably  through  an  intermediate  of  the  type 
NHR*NI06H4IOMeCl ;  this  loses  methyl  chloride, 
yielding  a  p-benzoquinonehydrazone.  p-Benzo- 
quinonedihydrazones  are  formulated  with  a  sym¬ 
metrical  structure  (cf.  Thiele  and  Barlow,  A.,  1899, 
i,  47).  H.  Burton. 

Manufacture  of  water-insoluble  azo-dyes 
[from  new  6-acylamino-m-4-xylidines] .  I.  G. 
Farbenind.  A.-G  —  See  B.,  1929,  637. 

Nitrosation  of  phenols.  VI.  m-Chloro- 
phenol.  H.  H.  Hodgson  and  A.  Kershaw  (J.C.S., 
1929,  1553 — 1557). — The  reported  existence  of 

3- chlorobenzoquinone-4-oxime  in  stereoisomeric  forms 
(Hodgson  and  Moore,  ibid.,  1923,  123,  2499)  is 
fallacious,  and  differences  described  are  due  to 
impurity. 

The  mechanism  of  the  conversion  of  3-chloro4- 
nitrosophenol,  m.  p.  133°,  into  3-ehlorobenzoquinone- 

4- oxime  is  discussed  from  the  point  of  view  of 
electronic  theory,  the  efficiency  of  both  hydrogen  and 
hydroxyl  ions  in  promoting  the  change  being  satis¬ 
factorily  accounted  for.  The  action  of  hydrioaic  acid 
on  nitroso-compounds  (cf.  Earl,  Ellsworth,  Jones,  and 
Kenner,  A.,  1928,  1352)  is  also  considered.  The 

3- chlorobenzoquinone-4-oxime  has  m.  p.  184°  (de¬ 
comp.)  (cf.  Hodgson  and  Moore,  loc.  cit.)  when 
obtained  in  either  acid  or  alkaline  media ;  the 
mob  wts.  of  the  products  and  the  parent  nitroso- 
phenol,  determined  cryoscopically  in  phenol  and  in 
naphthalene,  are  normal ;  the  benzoate,  m.  p.  189*5°, 
and  the  methyl  ether,  m.  p.  113°,  are  described. 

The  effect  of  the  3-chlorine  atom  is  probably 
responsible  for  the  slowness  of  the  change  of  3-chloro- 

4- nitrosophenol  into  the  corresponding  oxime,  which 
is  in  striking  contrast  to  the  rapid  action  of  hot  acids 
on  p-nitrosophenol ;  the  behaviour  of  3-bromo-  and 
3-iodo-nitrosophenols  is  similar.  It  is  suggested  that 
co-ordination  of  the  chlorine  atom,  or  its  direct 
electronic  effect,  or  steric  hindrance,  or  some  associ¬ 
ation  of  these  influences,  may  be  responsible  for  the 
apparent  impossibility  of  reversion  to  the  nitroso- 
eompound,  and  for  the  non-existence  of  geometrical 
isomerides. 

The  preparation  and  properties  of  Z-chioroA-nitro- 
anisole,  m.  p.  60°,  and  p-benzoquinonedioxime  4- 
methyl  ether,  m.  p.  115°,  are  described. 

C.  W.  Shoppee. 

[Preparation  of]  anisole,  G.  S.  Hiers  and 
F.  D.  Hager  (Organic  Syntheses,  1929,  9,  12 — 14). 

[Preparation  of]  y-phenoxypropyl  bromide, 
C.  S.  Marvel  and  A.  L.  Tanenbaum  (Organic 
Syntheses,  1929,  9,  72—73). 

Substitution  in  the  benzene  ring.  3  : 4»Di“ 
bromo-o-anisidine  and  some  of  its  derivatives. 
E.  Bures  and  M.  Soucek  (Casopsis  Ceskoslov.  L6k., 
1928,  8,  295—299,  317—325 :  Chem.  Zentr.,  1929,  i, 
109S — 1099). — Bromination  of  o-acetanisidide  to 
acetic  acid  affords  3  :  4-dibromo-o-acetanisidide,  m.  p* 
146°,  hydrohrsed  by  potassium  hydroxide  at  100°  to 
4  days  to  3  :  4-dibromo-o-anisidine,  m.  p.  103°  (hydro* 
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chloride,  decomp.  192° ;  sulphate,  decomp.  159 — 
160°).  3  :  4-Dibromo-iV-methyl-o-anisidine  has  b.  p. 
162°,  and  the  2-benzamido-compound  has  m.  p.  137— 
138°,  3  :  4-Dibromo-2«hydroxyanisole  has  m.  p.  94° 
(O-benzoyl derivative,  m.  p.  1 14° ;  O-acetyl  derivative, 
m.  p.  90°);  3  :  4-dibromoanisole,  b.  p.  127°,  2-chloro- 
3 : 4-dibromoanisole,  m.  p.  98°,  2:3: 4-tribromo- 
anisole,  m,  p.  101°,  3 : 4-dibromo-24odoanisole, 
m,  p.  94°.  A.  A.  Eldridge. 

Chaulmoogryl-ammophenols  and  -benzyl- 
amine.  I.  de  Santos  and  A,  P.  West  (Phil.  J,  Sci., 
1929,  38,  445—449). — Treatment  of  ehaulmoogryl- 
amine  with  appropriate  ehlorophenols  or  benzyl 
chloride  in  the  presence  of  metallic  copper  gave : 
chaulmoogryl-o-,  m.  p.  104*9 — 105*9°;  -m-5  m.  p. 
105*9—108°;  and  -p-aminophenol,  m.  p.  97*8 — 
1.01*9°;  ckaulmoogrylbenzylamine ,  m.  p.  92*7 — 95*8°. 

R,  J.  W,  Le  Pi:vRE. 

Reactions  of  a  mixture  of  ethyl  ether,  acetyl 
bromide,  and  naphthol.  H.  L.  Bassett  and  K.  F. 
Taylor  (J.O.S.,  1929,  1568 — 1578). — The  reaction 
between  acetyl  chloride  and  various  alcohols  in 
ethereal  solution  has  been  examined,  and  found  to  be 
bimoleeular,  the  values  obtained  for  the  velocity 
coefficients  agreeing  with  the  known,  order  of  reactivity 
of  the  alcohols  used.  With  the  naphthols,  acetyl 
chloride  reacted  too  slowly,  and  acetyl  bromide, 
which  was  shown  not  to  react  with  the  solvent  under 
the  conditions  used,  gave  the  following  results.  The 
primary  and  most  rapid  reaction  consists  in  the  form¬ 
ation  of  naphthyl  acetate,  but  secondary  reactions 
quickly  set  in,  which  involve  the  solvent,  and  decom¬ 
pose  the  naphthyl  acetate  first  formed.  The  reactions 
taking  place  may  be  represented  by  the  equations : 

(1)  C10H7*OH-f  AcBr— C10H7-OH,AcBr ; 

(2)  C10H7-OH,AcBr=aoH/OAc+HBr;  (3)  2HBr+ 

Ef^0=2EiBr+H20 ;  (4)  CJ0H7-OAc+H2O= 

a0H7-OH+AcOH ;  (5)  2Ac0H+Et2O=2AcOEt+ 

M20,  which  are  in  the  main  consecutive,  and  are 
given  in  order  of  their  velocities,  (1)  being  the  most 
rapid.  The  foregoing  equations,  and  the  evidence 
on  which  they  arc  based,  are  discussed  seriatim,  and 
it  is  shown  that  no  equilibrium  is  ever  reached,  but 
that  the  reactions  gradually  become  immeasurably 
slow.  The  final  distribution  of  the  acetyl  radical  and 
bromine,  obtained  in  experiments  with  1  mol.  each  of 
the  three  reactants,  is  tabulated,  and  small  differences 
arising  from  the  use  of  a-  or  jS-naphtho!  are  accounted 
for.  The  experimental  procedure  and  numerical 
results  are  described  in  detail,  for  which  the  original 
should  be  consulted.  C.  W.  Shoppee. 

Mechanism  of  hydrogen  sulphite  reaction  with 
naphthol  derivatives.  N.  N.  Voroshcov  [with 
A.  G.  Kasatkin]  (J.  Russ.  Phys.  Chem.  Soc.,  1929, 
61,  483 — 496). — Sulphur  dioxide  is  passed  through  a 
25%  solution  of  the  disodium  salt  of  p- naphthol- 

1- sulphonie  acid ;  on  saturation,  crystals  of  disodium 

2- hydroxy- 1  :  2-d ihydronaphthalene- 1  :  2-disulphon- 
ate  separate.  The  latter  substance  undergoes  hydro¬ 
lytic  dissociation  in  dilute  solutions,  sulphurous  acid 
and  the  monosulphonic  acid  being  formed.  This 
hydrolysis  amounts  to  0*89%  in  0*1AT-  and  to  50*17% 
in  0*0005A7-solutions.  Hydroxyl  ions  augment  this 
hydrolysis,  which  attains  78*8%  in  0*01  Absolutions  of 


the  disulphonate  and  of  sodium  hydrogen  carbonate. 
The  disulphonate  is  stabilised  by  hydrogen  ions, 
dissociation  amounting  to  only  4*64%  in  the  presence 
of  0*00 1  AT-hydrochloric  acid.  R.  Trtjszkowski. 


Action  of  sodium  hydrogen  sulphite  on  nitroso- 
naphthols.  N.  N.  Voroshcov  and  S»  V.  Bogdanov 
(J.  Russ.  Phys.  Cliem.  Soc.,  1929,  61,  497 — 514). — 
Sodium  2-hydroxy-l-nitroso~  1 : 2~dihydroiiaphthaUne~2- 
sulphonate  (I)  is  prepared  by  the  addition  of  saturated 
sodium  hydrogen  sulphite  solution  to  sodium  1-nitroso- 
p-naphthoxide  solution,  and  similar  compounds  are 
obtained  using  the  methyl  ether 
of  the  latter  substance  and  2-hydr- 
oxy  - 1  -nitrosonaphthalene  -  6  -  sul- 
phonie  acid.  P-Nitroso- a- naphthol 
can  be  separated  from  the  a-nitroso- 
isomeride  by  the  formation  of  a  soluble  compound  of 
the  latter  with  sodium  hydrogen  sulphite,  the  a- 
nitroso-form  being  then  regenerated  by  the  action  of 
alkalis.  .  R.  Truszkowski. 


P-Naphthyl  sulphide  as  a  by-product  in  prepar¬ 
ation  of  p-naphihonitrile .  N.  A.  Lange  and  H.  S. 
Haupt  (J.  Araer.  Chem.  Soc.,  1929, 51, 2277—2278).— 
Crude  sodium  naphthalene-2-sulphonate  contains 
di-p-naphthylsulphone,  which  is  reduced  by  fusion 
with  sodium  cyanide  to  p- naphthyl  sulphide.  This  is 
the  by-product  obtained  by  Colver  and  Noyes  (A., 
1921,  i,  409)  in  the  alkaline  hydrolysis  of  (3-naphtho- 
nitrile  prepared  by  this  method. 

H.  E.  F.  Notton. 


[Preparation  of]  phenyl-p-hydroxy-a-naphthyl- 
methylamine.  M,  Betti  (Organic  Syntheses,  1929, 
9,  60—63). 


Derivatives  of  2-hydroxyfluorene.  C.  Ruiz 
(Anal.  Asoc.  Quim.  Argentina,  1928,  18,  170—186), — 
The  course  of  nitration  and  coupling  of  diazo¬ 
compounds  with  2-hydroxyfluorene  is  analogous  to 
that  with  4-hydroxydiphenyi  under  the  same  con¬ 
ditions.  2-Hydroxyfluorene  is  prepared  in  80%  yield 
by  adding  fi uorenc - 2 -diazonium  chloride  solution 
slowly  to  boiling  dilute  sulphuric  acid.  Nitration 
in  acetic  acid  (ef.  Raiford  and  Colbert,  A.,  1925,  i, 
808)  yields  l(or  S)-nitro~2-hydroxyfluorene,  m.  p. 
145*6°,  which  is  reduced  by  sodium  hyposulphite  to 
l(or  3)-amino-2-hydroxyfluorene,  m,  p.  246°  (acetyl 
derivative,  m.  p.  215°),  The  aminophenol  cannot  be 
diazotised.  It  yields  phthalic  acid  on  oxidation. 
Nitration  of  2-hydroxyfluorene  under  vigorous  con¬ 
ditions  (cf.  Garcia  Banus  and  Guiteras,  A.,  1923,  i, 
770)  yields  1 :  Z-dmitro-2-hydroxyflMorene,  m.  p.  174°, 
and  the  1:3: 7-Jraw/ro-compound,  m.  p.  233°. 
Nitration  of  2-p -tohienesulphonylozyfluorene,  m,  p. 
174°,  in  acetic  acid  and  hydrolysis  of  the  product  (cf. 
Bell  and  Kenyon,  A.,  1927,  145)  yields  7-nitro-2- 
hydroxyfluorene,  m,  p,  219—220°  (Novell!,  Revista 
Farm.,  1927,  68,  244).  This  is  reduced  by  aluminium 
amalgam  to  7 ~amino-2-hydroxyfluorene ,  m.  p.  291 — ♦ 
292°  (decomp.,  darkening  at  190°),  which  is  oxidised 
by  dichromate  and  sulphuric  acid  to  ( ?)2  :  7-ftuoreno- 
quinone.  The  action  of  nitrous  acid  on  2-hydroxy¬ 
fluorene  yields  only  traces  of  the  l(or  3)-nitro-com- 
pound.  l(or  Z)-Benzeneazo-2-h,ydroxyfluorene  is  ob¬ 
tained  by  coupling  diazotised  aniline  with  2-hydroxy- 
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fiuorene  and  is  reduced  to  l(or  3)-amino-2*hydroxy« 
fluorene.  R.  K.  Callow. 

Conversion  of  a  six-ring  into  a  five-ring  with 
magnesium  bromide  etherate*  P.  Redos  (Compt. 
rend.,  1929,  189,  255 — 257). — By  the  action  of 
magnesium  bromide  etherate  (2  xnols,)  i i\  dry  ether, 
benzene,  or  toluene  on  c?/doliexene  oxide  and  decom- 
position  of  the  product  with  water  a  34%  yield  of 
eyclopentanaldehyde  is  obtained,  the  formation  of  an 
intermediate  oxonium  compound  being  assumed : 
QH^O^CK^^Br  . 

UH^CH^CH^  ^MgBr  ^ 

*CHBr*OMgBr.  Under  the  same  con* 

ditions  only  a  trace  of  the  aldehyde  results  when 
hclilovooycloliexan-2-ol  is  used  unless  the  latter  is  first 
treated  with  magnesium  ethyl  bromide  to  convert  it 
into  the  magnesium  alcoholate.  In  this  case  a  40% 
yield  of  cycfopentanaldehyde  is  obtained .  The  reaction 
also  proceeds  at  the  ordinary  temperature  and  it  is 
concluded  that  the  transition  from  a  six-  to  a  five-ring 
Is  always  effected  through  the  intermediate  form¬ 
ation  of  ct/cZopentanaldehyde  (of;  Bedos  and  Buyer, 
this  vol.j  558).  J.  W.  Baker. 


Esters  of  ct/ciohexane-1  : 4-  and  -1  :  3-diols 
(quinitol  and  resorcitol),  L.  Paleray  and  B. 
Rothstein  (Compt.  road.,  1929, 189, 188 — 189). — The 
following  esters  of  quinitol  have  been  prepared  by  the 
action  of  the  aeid  chlorides  in  pyridine  and  chloro¬ 
form  :  tvam-dipropionate,  m.  p.  75-5 — 76-5°;  eis- 
dipropionate ,  m,  p!  39-5 — 40° ;  dimovahrate  (mixture 
of  iaomerides),  df  0*9867,  nf  1*4477 ;  tmns-cinnamate, 
in.  p.  189° ;  cis -cmnamate,  m.  p.  122°.  The  following 
esters  of  cyclohexane- 1  :  3-diol  are  also  '  described  : 
d iacetaie,  b.  p.  130*5—131*5715  mm.,  df5  1*0790, 
nf*  1*4494;  dipropionaie,  b.  p.  164°/15  mm,,  rff5 
1*0355,  tiff1  14478 ;  diim valerate,  b.  p.  159—160°/ 
§  mm,,  0-9806,  n\\  1*4458;  di(phenylacetate) ,  b.  p. 
215— 217°/1  mm.,  d f  1-1235,  hf}  1*5390;  di(ethyl- 
oxalate),  b.  p.  18772  mm.,  df  1-1988,  mg  14604; 
tmm -dibenzoate,  m.  p.  122*5°;  eis-cK&e^oale,  in.  p. 
05*5° ;  trans -di -p-nitrobenzoate ,  m.  p.  176*5° ;  eis-eli- 
p -nitrobenzoate,  m.  p.  154 — 154*5°.  By  the  reaction 
of  1  : 3-di(chloromethoxy)cyrfohexane  with  Grignard 
reagents  the  following  resorcitol  ethers  are  obtained  : 
dipropyl ,  b.  p.  113715  mm.,  df  0*9006,  nf>  1*4430; 
dnmbutyl ,  b.  p.  160 — 162°/16  mm.,  df  0*0006,  Tig 
1*4489 ;  dibenzyl s  b.  p.  205— 207°/l  mm.,  df  1*0739, 
1*5440.  R.  K.  Callow. 


Reaction  of  resorcinol  and  a  new  coloured 
indicator.  L.  Bey  and  M.  Eaillebin  (Compt. 
rend.,  1929,  188,  1679 — 1681), — The  blue  colour 
produced  by  the  action  of  dilute  ammonia  on  resorcinol 
in  the  presence  of  various  cations  (Cd‘\  Zn  *,  Cu",  Pb", 
Sn‘*“)  results  from  oxidation,  catalysed  by  the  foregoing 
cations,  which  all  afford  the  same  colour.  The 
coloured  substance  appears  to  be  a  loose  compound  of 
a  colouring  matter  with  one  or  more  of  the  substances 
present  in  solution,  ,  The  coloured  substance,  isolated 
by  acidification,  and  extraction  with  an  organic 
solvent  (amyl  alcohol),  acts  as  an  indicator,  being  red 
in  acid  solution  and  turning  green  at  pit  9*8° ;  it  is 
transformed  irreversibly  by  concentrated  ammonia 
solution  into  n  second  substance,  which  also  functions 


as  an  indicator,  blue  in  alkaline  and  rose -red  in  acid 
media,  the  colour  change  occurring  in  the  interval 
pji  5*9 — 4*3 ;  the  substance  is  neither  a  lacmoid  nor  a 
lacmosoL  C,  W.  Shopper. 

Hoesch  syntheses  with  thiocyanohenzene.  W. 
Borsohe  and  J.  Niemann  (Ber.,  1929,  62,  [B],  1743— 
1745). — Thiocyanohenzene  and  resorcinol  are  con¬ 
verted  by  hydrogen  chloride  and  zinc  *  chloride  in 
presence  of  ether  into  2  : 4 -dihydroxybenziminothio* 
phmyl  ether  hydrochloride,  m.  p.  (hydrated)  80 — 82°, 
(anhydrous)  decomp.  222°,  The  free  base,  m.  p. 
150—152°,  and  its  triacetyl  derivative,  m.  p.  115°  are 
described.  Orcinol  similarly  gives  the  compound 
(OH)2CflH2Me(SPh),NH,HCl,  m.  p.  220°  after  soften¬ 
ing.  2:4:  G-Tnhydroxybenziminothiophmyl  ether 
hydrochloride,  m,  p.  232 — 233°  (decomp.),  the  free 
base,  and  the  tetra-acetyl  compound,  m,  p.  96 — 98°,  are 
described.  The  hydrochloride  is  hydrolysed  by 
jV-hydrochloric  acid  to  thiophenol  and  2:4: 64n- 
hydroxybenzamide  (+.H20),  decomp.  255°  after 
softening.  H.  Wren. 

New  sulphonephthaleins .  W.  C.  Harden 
and  N.  31  Drake  (J.  Amer.  Chem.  Soe,,  1929, 
51,  2278 — 2279).  —  Tetrabromo-phenoltetrabromo- 

sulphonephthalein  (this  vol.,  441),  for  which  the  name 
u  tetrabromophenohblue  is  proposed,  is  a  better 
indicator  than  bromophenol-blue,  since  it  shows  a 
colour  change  from  yellow  to  blue,  which  is  not 
obscured  by  dichromatism.  H.  E.  P.  Notton. 

[Preparation  of]  phloroglucinol,  H.  T,  Clarke 
and  W.  W.  Hartman  (Organic  Syntheses,  1929,  9, 
74—76). 

Constitution  of  41  olivil  M  from  olive  resin. 
B.  L.  Vanzetti  (Monatsh.,  1929,  52,  163-168).— 
Olivil  is  obtained  in  above  50%  yield  by  extraction 
of  olive  resin  with  boiling  ethyl  or  methyl  alcohol  and 
crystallises  with  1  mol.  of  alcohol.  By  heating  the 
crystals  in  carbon  dioxide  or  hydrogen,  olivil  is 
obtained  as  a  glassy,  amorphous  solid,  m.  p,  66—70°, 
crystallising  anhydrous,  m.  p.  142*5°,  from  acetone, 
trimethylearbinol,  and  benzyl  alcohol.  The  following 
derivatives  of  olivil  are  described  :  hydrate ,  m.  p. 
about  105°;  methyl  alcoholate,  in.  p.  about  97°;  ethyl 
alcoholate,  zn.  p.  about  120° ;  n-propyl  alcoholate,  m,  p. 
about  104°;  isopropyl  alcoholate ,  m.  p,  about  101*5°, 
and  allyl  alcoholate ,  m.  p.  100—105°.  In  saturated 
aqueous  solution,  olivil  has  [a]g  — 127°.  It  dissolves 
readily  in  strong  alkalis,  from  which  it  is  precipitated 
by  carbon  dioxide.  Olivil  contains  two  phenolic 
hydroxyl  and  two  methoxy-groups.  Dry  distillation 
yields  eresol,  whilst  concentrated  aqueous  alkali 
hydroxide  gives  vanillin ;  it  dissolves  in  sulphuric  acid 
with  an  intense  reddish-brown  colour  and  is  precipit¬ 
ated  on  addition  of  water.  Warming  with  dilute 
organic  acids,  especially  acetic  and  formic  acids, 
causes  complete  conversion  into  the  isomeric  iso  olivil, 
m.  p<  167°,  whilst  warming  with  dilute  mineral  acids 
(2  : 1000)  results  in  complete  resinification.  Potass¬ 
ium  permanganate  in  boiling  acetic  acid  solution  gives 
an  almost  quantitative  yield  of  acetyl  vanillic  aeid. 
The  following  alkylated  derivatives  of  olivil  are  readily 
prepared,  exhibit  greater  stability  than  the  parent 
substance,  and  are  not  convertible  into  the  isomeric 
isoolwil  derivatives  :  dimethyl-,  m.  p.  156°;  diethyl-, 
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m.  p.  182*;  dipropyl-,  m.  p.  133*5° ;  dibenzyl- }  m.  p. 
below  150°;  ethyl-,  m.  p,  145°,  and  meihyl-oliml,  m.  p. 
238°.  Isomeric  monoalkylated  olivils  could  not  be 
prepared,  the  products,  ro.  p.  169°,  obtained  by  the 
ethylation  of  methyl-  and  methylation  of  ethyl-olivil 
being  identical ;  hence  the  molecule  possesses  a 
symmetrical  structure.  Oxidation  of  dimethylolivil 
with  potassium  permanganate  (11 — 12  atoms  of 
oxygen)  in  alkaline  solution  at  100°  gave  about  equal 
quantities  of  veratrie  and  veratroy If onn  ic  acids  and 
also  some  oxalic  acid ;  ozone  had  no  action.  Dimethyl- 
olivil  and  bromine  gave  two  substitution  products, 
a  monobromo m.  p.  128°,  and  a  dibromo-dimethyl- 
olivil ,  m.  p.  132° ;  the  latter  is  oxidised  by  potassium 
permanganate  to  3 -bromo veratrie  and  3-bromovera- 
troylformic  acids.  It  is  concluded  that  in  olivil  two 
vanillin  residues  are  connected  by  means  of  a  six- 


carbon  cham  thus  :  0<^g*<gg>;geg^OH);OMe 

iso  Olivil  in  saturated  aqueous  solution  has  [a]b 
+352°,  and  gives  the  following  alkylated  derivatives  ; 
dimethyl-,  m.  p.  184*5° ;  diethyl m.  p.  179*5° ;  methyl 
2H20,  in.  p.  about  150°,  and  ctkyl-isoolivil ,  m.  p.  about 
150°.  In  contradistinction  to  ■  olivil,  it  yields  two 
isomeric  methylethyl  derivatives,  m.  p.  168°  and  192°, 
respectively.  No  conversion  of  tsoolivil  into  olivil 
or  its  derivatives  has  yet  been  observed. 


A.  I.  Vogel. 


Condensation  products  from  p-halogenated 
phenols  and  aldehydes,  [di-o-hydroxydi-  and 
-tri-phenyhnethane  derivatives],  M.  Weiler,  B. 
Wenk,  and  H.  Stotter,  Assrs..  to  I.  G.  Earbeninp. 
A.-G. — See  B.,  1929,  636, 


Salts  of  p-naphtholsulphonic  acids,  their  manu¬ 
facture  and  separation,  M.  L.  Ckqssley  and  G,  S* 
Simpson,  Assrs,  to  Calco  Chem,  Co,— See  B.,  1929, 
637, 


Manufacture  of  arylaminonaphthalene  deriv¬ 
atives.  I.  G.  Earbenind.  A.-G. — See  B.,  1929,  590. 

Photochemical  oxidising  power  of  cholesterol 
and  ergosterol  after  irradiation  with  mercury 
arc  light.  E.  Rousseau  (Compt.  rend.  Soc.  Biol., 
1928,  99,  1844 — 1847 ;  Chem,  Zentr.,  1920,  i,  849).— 
The  sterols  and  their  aqueous  and  alcoholic  solutions 
differ  in  their  oxidising  power  towards  iodide,  but  the 
reaction  admits  of  determination  whether  or  not  the 
sterol  ‘has  been  irradiated.  Mercury  radiation  of 
short  wave-length  is  most  effective  in  producing 
oxidation.  A.  A.  Eldjhdge. 

Transformations  of  ergosterol.  A,  Windaus 
and  E,  Auhagen  (Annalen,  1929,  472;  185—194; 
cf.  A,,  1927,  557).— When,  ergosterol  is  heated  with 
finely-divided  nickel  at  225°  in  an  atmosphere  of 
carbon  dioxide  a  mixture  of  ergostadienone  (I), 
C27H420,  m.  p.  182 — 183°,  [«]g  +2°  (all  rotatory 
powers  are  in  chloroform)  (oxime,  decomp.  240 — 250°), 
and  an  impure  isomeric  ketone  (II)  (termed  u -ergo- 
sladienone),  results.  Reduction  of  I  with  sodium  and 
alcohol  gives  dihydroergosterol,  whilst  II  yields 
\i-ergostadienol,  C^H^O,  m.  p.  170°,  [a]JJ  +42°, 
purified  through  its  acetate  (III),  m  p.  128°,  [a]18  +58°, 
Reduction  of  III  with  hydrogen  in  presence  of 
platinum  and  acetic  acid  at  60°  affords  the  acetate 
(LV),  m.  p.  96°,  [«]g  +39°,  of  u -ergostanol,  C27H480, 


ro.  p.  184°,  [a] i,  +34°.  These  ^-alcohols  are  not 
precipitated  by  digitonin.  ,  Similar  treatment  of 
dehydroergosterol  (A.,  1928,  1372)  with  nickel  gives 
a  mixture  of  ergosiatrienone- D  (V),  C27H40O,  m.  p. 
199 — 200°,  [ajg  +56°  (oxime,  decomp*  about  245°), 
and  the  isomeric  u -ergosiairienone  (VI),  m.  p.  130 — 
131°,  [«]„  +53°.  Ethereal  solutions  of  V  and  VI 
show  absorption  maxima  at  about  240°  and  250  ni(x, 
respectively.  Reduction  of  V  with  sodium  and 
alcohol  yields  ergoeiatrienol- D,  m.  p.  165 — 166°,  [<£$ 
+22°  (acetate,  m,  p.  171°,  [a]g  +17*5°),  precipitable  by 
digitonin  and  formed  also  by  the  dehydrogenation  of 
dihydroergosterol  with*  mercuric  acetate  in  alcoholic 
solution.  Similar  reduction  of  VI  affords  u-ergo- 
statrienol,  C27H4202,  m.  p.  154°,  [a]Jf  +88°,  not 
precipitable  by  digitonin.  Catalytic  reduction  of  the 
acetate ,  m.  p.  151°>  [a]1,}  +103°,  of  the  last-named 
substance  yields  IV.  The  isoe rgosterol  of  Reindel, 
Walter,  and  Rauch  (A.,  .1927,  241)  is  termed  ergo- 
sterol-B,  and  the  isomeride  described  by  Windaus  and 
Rygh  (Nachr*  Ges.  Wiss.  Gottingen,  1928,  212)  is 
named  ergosterol -G*  H.  Burton. 

Transformations  of  ergosterol  peroxide.  A. 
Windaus,  W.  Bergmann,  and  A.  Luttringhaus 
(Annalen,  1929,  472,  195 — 201). — When  ergosterol 
peroxide  (I),  C27H4203  (Windaus  and  Brunkcn,  A., 
1928,  424),  is  distilled  at  180—21570*0007  mm.  an 
isomeric  substance  (II),  m.  p.  159—180°,  [a]g  +55*5° 
(all  rotatory  powers  in  chloroform),  is  obtained.  This 
does  not  give  any  peroxide  reactions,  contains  one 
hydroxyl  group  (Zerewitinov  determination),  a  keto- 
group,  and  one  double  linking  (perbenzoic  acid  titra¬ 
tion,  whereby  the  oxide,  C27H4204,  m.  p.  218°,  [a]U 
+  94*6°,  results).  The  monoacetate,  m.  p.  168 — 169°, 
[a]i>  +41°  and  the  oxime ,  m.  p.  260°  (decomp.),  are 
described.  Magnesium  methyl  iodide  converts  II 
into  the  tertiary  alcohol,  C2gH|603,  m.  p.  190°,  whilst 
reduction  with  hydrogen  in  presence  of  palladium  - 
black  and  alcohol  gives  the  saturated  compound, 
C27H440o,  m.  p.  152—153°,  [a]g  +94*6°  (monoacetate, 
m.  p.  181°,  [«]g  +74*6°).  Reduction  of  I  with  zinc 
dust  and  alkali  furnishes  the  trihydric  alcohol  (III), 
C27H4403,  [«]»  —13*7°  in  pyridine  (cf.  Windaus  and 
Linsert,  A.,  1928,  1372).  Energetic  reduction  of  III 
with  sodium  and  alcohol  gives  dihydroergosterol , 
whilst  reduction  with  hydrogen  in  presence  of  pallad¬ 
ium-black  and  alcohol  yields  ergostendiol  (IV), 
C27H4602,  m.  p,  234°,  [a]*§  +14*7°  [the  monoacetate 
(V),  m,  p.  227°,  [a] If  +14*7°,  contains  one  double 
linking  (perbenzoic  acid  titration}].  This  furnishes 
an  additive  compound  with  digitonin,  and  distils 
unchanged  in  a  high  vacuum.  Reduction  of  V  with 
hydrogen  in  presence  of  platinum- black  and  acetic 
acid  gives  aUo -a-ergostanyl  acetate.  Similar  re¬ 
duction  of  I  and  III  affords  aUo-  a-ergostanol,  whilst 
with  a  palladium  catalyst  I  yields  IV.  H.  Burton. 

Reaction  between  magnesium  phenyl  bromide 
and  phenylglycide.  D.  R.  Boyd  and  G.  J,  C. 
Vine  all  (J.C.S.,  1929,  1622). — The  reaction  mixture 
from  phenylglycide  and  ethereal  magnesium  phenyl 
bromide  is  freed  from  solvent,  heated  at  100°  until 
frothing  occurs,  and  then  decomposed  with  water. 
Removal  of  volatile  products  by  steam  distillation 
and  subsequent  acidification  of  the  residue  affords 
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76%  of  the  theoretical  amount  of  y-phenoxy-aL~phenyl- 
iso  propyl  alcohol  (I),  m.  p.  92*5°.  When  the  heating 
at  100°  is  not  carried  out  the  yield  of  I  is  negligible 
and  an  oil  (probably  a-bromo-y-phenoxyfsopropyl 
alcohol),  b.  p.  165°/15  mm.,  is  isolated  from  the  steam, 
distillate.  Phosphorus  trichloride  converts  I  into  a 
product  which  with  ice  gives  an  ester  of  phosphorous 
acid,  soluble  in  ammonia  and  less  stable  than  the 
corresponding  derivative  of  ay -diphenoxy  isopropyl 
alcohol  (Boyd,  J.C.S.,  1901,  79;  1221). 

BL  Burton. 

Amino-alcohols,  I.  Phenyl-  and  ji-tolyl- 
propylamine.  W.  H.  Hart  ung  and  J.  0, 
Munch  (J.  Amer,  Chein.  Soc.,  1929,  51,  2262 — 2266), 
— Phenyl  a-oximinoethyl  ketone  is  hydrogenated 
almost  quantitatively  in  presence  of  hydrogen  chloride 
(3  mols.)  and  palladised  charcoal  (cf.  this  vol.,  184) 
to  adiydroxy-a-phenyhp-propylaraine  hydrochloride. 
p-Tolyl  vL-oximinoethyl  ketone,  m.  p.  126°,  is  similarly 
reduced  to  the  hydrochloride,  m,  p.  205°,  of  a -hydroxy- 
a *p~tolyl-$-propylaminef  m.  p.  112°,  which  is  converted 
by  nitrous  acid  into  a  product  which  after,  but  not 
before,  distillation,  gives  with  semiearbazide  the 
semiearbazone  of  tolyl  ethyl  ketone.  The  pharma¬ 
cological  properties  of  the  amino-alcohols  are  compared 
with  those  of  ephedrine.  H.  E.  F.  Notton. 

Synthesis  of  ephedrine  and  related  amino- 
alcohols.  A.  Skit  a  and  F.  Keil  (Z.  angew.  Chem., 
1929,  42,  501— 503) —See  this  vol.,  808. 

Preparation  of  S-methyIamino-«-phenyl-n- 
propyl  alcohol.  W.,  EL,  L.,  W.,  and  F.  Merck.— 
See  B.,  1929,  622. 

Elimination  ol  the  amino-group  from  tertiary 
amino-alcohols.  YU.  Wandering  of  hydro¬ 
carbon  radicals  in  derivatives  of  the  optically 
active  desylamines.  A.  McKenzie  and  A.  K» 
Mills  (Bor.,  1929,  623  [B],  1784—1794;  cf.  this  vol., 
317).— The  exclusive  wandering  of  the  phenyl  group 
during  the  de- animation  of  ^{bamino-a{bdiphenyl- 
a-methylethanol  is  established  by  the  optical  inactivity 
of  the  product  of  the  change.  The  product  derived 
from  ^ p-amino-ap-diphenyl-a- 1  -naphthylethanol  con¬ 
tains  a  small  amount  of  l- 1  -naph  thy  ldeoxy  benzoin , 
but  the  migratory  tendency  of  the  phenyl  group  is 
much  greater  than,  that  of  the  1-naphthyl  residue. 
Similarly,  the  action  of  nitrous  acid  on  d-P-amino- 
«P~diphenyl-a-anisylethanoI  affords  anisyl  diphenyl- 
methyl  ketone  containing  a  very  small  proportion  of 
d-anisyldeoxy  benzoin.  Steric  factors  appear  to  affect 
the  migratory  tendencies  of  the  aryl  groups. 

h$-Amino~i*$~diphe?iyl-(£-methyUthanQli  m.  p.  73— 
74°,  feebly  bevorotatory  in  ethyl  alcohol,  is  obtained 
by  the  addition  of  Ldesylamine  hydrochloride  to 
magnesium  methyl  iodide ;  the  hydrochloride  has  m.  p. 
266—267°,  Mfm  +68°  in  methyl  alcohol,  E<Kk  +56° 
in  methyl  alcohol  (amongst  other  values).  The  I- 
alcohol  is  also  obtained  by  resolution  of  the  r-alcohol 
by  rf-camphorsulphonio  acid  in  aqueous  solution, 
d-Desylamine  hydrocliloride  and  magnesium  1 -naph¬ 
thyl  bromide  yield  U$~amino-a$-diphenyl~oL-l-naph- 
ihylethanol ,  m,  p.  177—178°,  [«]&  -381°  in  acetone 
[hydrochloride,  m.  p.  219 — 220°  (decomp.),  [a]^  —236° 
in  ethyl  alcohol].  T-$~Amino-*$~dtphenyh<x*mmyl- 
ethanol,  m.  p.  161 — 162°  (hydrochloride,  m.  p.  211 — 


212°),  from  r-desyl&mine  hydrochloride  and  magnesium 
anisyl  bromide,  is  converted  by  nitrous  acid  into 
anisyl  diphenylmethyl  ketone,  m.  p,  130 — 131°,  and 
by  boiling  dilute  hydrochloric  acid  into  anisyldeoxy- 
benzoin,  m .  p.  87*5 — 88°  (oxime,  m.  p.  139 — 140°). 
1  -  p  -  M  mino  -  a  p  -  diphenyl-  o.-anisylethanol,  in.  p.  146— 
147°,  —259°  in  methyl  alcohol  (hydrochloride, 

m.  p,  204 — 206°,  [a]^  “-142°  in  methyl  alcohol),  is 
prepared  from  d-desylamine  hydrochloride.  Re¬ 
solution  of  the  r-aleohol  by  d-eamphorsulphonic  acid 
in  96%  alcohol  affords  d -$-amtno-K$~diphenyU&~ 
anisyleihyl  d -camphor&ulphonaie,  m.  p.  220—221° 
(decomp.),  [a]}>  +97°  in  methyl  alcohol,  from  which 
the  homogeneous  d -alcohol,  m.  p.  146—147°,  [a]^ 
+259°  in  methyl  alcohol,  is  derived.  b$-Amino- 
oL$-diphenyl-oL-a?ii$ylethyl  d- ca?nphormlpho nate ,  m.  p. 
211 — 213°  (decomp.),  [a]jj  —66°  in  methyl  alcohol,  is 
isolated  from  the  mother-liquors  of  the  resolution  and 
yields  the  homogeneous  {-alcohol.  H.  Wren. 

Reaction  between  carboxylic  halides  and 
organomagnesium  halides.  H.  Gilman,  R.  E. 
Fothergill,  and  H.  H.  Parker  (Rec.  trav.  ehim., 
1929. 48, 748 — 751). — Good  yields  of  tertiary  alcohols 
(or  their  ethylenic  dehydration  products)  are  obtained 
by  the  action  of  the  Grignard  reagent  on  carboxylic 
halides  in.  appropriate  proportions.  Thus  by  the 
action  of  benzoyl  chloride  (0*2  mol.)  on  magnesium 
phenyl  bromide  (0*5  mol.)  at  the  ordinary  temper¬ 
ature  and  without  refluxing  the  reaction  mixture  a 
91  *5%  yield  of  pure  triphenylcarbinol  is  obtained. 
From  the  appropriate  reagents  under  similar  con¬ 
ditions  the  following  were  also  prepared  :  diphenyl- 
methylearbinol  (39%  yield),  diphenylethylcarbinol 
(57%)  aa'-diphenyl-Aa-butene  (84%),  phenyldiethyl- 
earbinol  (93%),  phenyldi-n-propylcarbinol  (81%). 
An  attempt  to  prepare  secondary  alcohols  by  the 
action  of  magnesium  phenyl  bromide  on  a  suspension 
of  cuprous  chloride  in  dry  ether  saturated  with  dry 
hydrogen  chloride  and  carbon  monoxide  was  un¬ 
successful,  the  only  products  being  diphenyl  (31%), 
copper  (39%),  and  some  phenol.  By  the  interaction 
of  0*3  mol.  of  magnesium  phenyl  bromide  and  0*5  mol. 
of  benzoyl  chloride,  a  45%  yield  of  henzophenone  is 
obtained,  with  32*6%  of  triphenylcarbinol  and  10*8% 
of  diphenyl,  J.  W.  Baker. 

Triarylmethyl  carbonates  :  catalytic  decom¬ 
position  in  presence  of  copper.  J.  O.  Halford 
(J.  Amer.  Chem.  Soc.,  1929,  51,  2157— 2162).— The 
formation  of  triphenylmethyl  ether  and  carbon 
dioxide  from  triphenylmethyl  carbonate  (Gomberg, 
A.,  1913,  i,  257)  in  boiling  xylene  in  presence  of  copper 
powder  is  practically  quantitative.  Diphenyl- iz-naph- 
thylmeihyl  carbonate,  m.  p.  228 — 230°  (decomp.),  is 
also  completely  decomposed,  but  secondary  reactions 
prevent  the  isolation  of  the  resulting  ether.  Diphenyl- 
p-tolylmethyl  carbonate,  m.  p.  193 — 195°  (decomp.), 
yields  a  trace  of  the  impure  ether.  d-Phenyl-9- 
fiuorenyl  carbonate ,  m.  p.  218 — 220°  (decomp.),  is  not 
decomposed  under  these  conditions,  but  with  copper 
in  boiling  mesitvlene  it  gives  carbon  dioxide,  but  no 
phenylfluorenyl  ether.  The  decomposition  of  tri¬ 
phenylmethyl  carbonate  is  unimolecular  at  139°,  and 
the  rate  of  reaction  is  increased  only  to  a  small  extent 
by  increasing  the  amount  of  catalyst.  The  effect 
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cannot,  therefore,  be  explained  by  adsorption  on  a 
small  fraction  of  the  catalyst  surface.  It  is  suggested 
that  the  catalyst  acts  by  increasing  the  concentration 
of  some  reactive  intermediate  product,  the  concen¬ 
tration  approaching  a  limiting  value  as  the  amount  of 
catalyst  is  increased.  H.  E.  F.  Notton. 

Heteropolar  compounds  of  carbon,  VII. 
Formulation  of  dye  salts.  W.  Dilthey  and  R. 
Denklage  (Ber.,  1929,  62,  [5],  1834 — 1839). — Since 
in  all  the  groups  of  dyes  salts  free  from  water  can 
readily  be  obtained,  the  introduction  of  solvent  into 
the  formulae  of  these  compounds  is  arbitrary.  The 
relationship  between  colourless  and  coloured  salts  is 
expressed :  (I)  R3OCl  (colourless) — >-(11)  [R3C]Cl 
(coloured,  dipolar) — - [R3C,C5H5N]C1  (colourless, 

dipolar)— ^-RaCaOH  (colourless).  The  coloured  (II) 
and  colourless  (III)  carbonium  salts  are  distinguished 
by  the  presence  or  absence  of  an  unsaturated  state  of 
the  central  carbon  atom.  It  is  proposed  to  term  III 
and  II  carbonium  and  carbenium  salts,  respectively. 
The  following  salts  are  free  from  water :  malmhite- 
green  perchlorate,  C^H^-C^NgCl ;  the  perchlorates 
of  brilliant -green,  rhodaraine,  decomp,  about  150°, 
crystal-violet,  decomp.  190—200°,  Victoria-blue,  de¬ 
comp.  about  260—265°,  pararosaniline,  methylene- 
blue,  p- aminotriphenylcarbinol,  m.  p.  209—210°; 
picrate  of  p-dimethylaminotriphenylcarbinol,  m.  p, 
169—170°.  H.  Wren. 

Trisubstituted  stereoisomeric  glycols.  A. 
McKenzie,  E.  M.  Luis,  M.  Tjffeneati,  and  P. 
Weill  (Bull  Soe.  chim.,  1929,  [iv],  45,  414 — 422). — 
In  continuation  of  earlier  work  (J.C.S.,  1910,  97, 
473;  A.,  1924,  i,  825;  this  vol.,  317)  stereoisomeric 
glycols,  ArCH(OH}*CRR'*OH,  containing  the  anisyl 
radical  have  been  obtained  by  varying  the  order  of 
introduction  of  the  radicals.  p-Anisylpropionylcarb- 
inol  (p-methoxyphenylhydroxymethyl  ethyl  ketone), 
b.  p.  175°/15  mm.,  d  1*11,  %  1*531  (semicarbazone, 
m.  p.  220—222°;  oximes,  m.  p,  128°  and  88—89°), 
obtained  in  48%  yield  from  p-methoxyphenyl- 
glycollamide  and  magnesium,  ethyl  bromide,  affords 
with  magnesium  phenyl  bromide  30%  of  a-p-ankyl- 
P -phenylbutane-afi-diol,  m.  p.  90°  (a-isomeride).  The 
P •isomsride,  in.  p.  112—113°,  is  similarly  prepared 
(yield  25%)  from  magnesium  ethyl  bromide  and 
benzoyl -p - anisylcarbino  1  (p-methoxybenzoin),  m.  p. 
100—101°  (semicarbazone,  m.  p.  206°;  oxime,  in.  p. 
132°),  obtained  in  25%  yield  from  p-methoxyphenyl- 
glycollamide  (cf.  Asahina  and  Terasaka,  A.,  1923,  i, 
1023).  Similarly,  the  a-p*ani$yl-$-ethylhexane~x$-diol 
obtained  from  magnesium  butyl  bromide  and  p- anisyl- 
propionylcarbinol  has  m.  p.  74°,  whilst  magnesium 
ethyl  bromide  and  p-anisylvalerylcarb inol,  b.  p. 
204— 208°/24  mm.  (from  p-anisylglycollamide)  gives 
an  isomeride,  m.  p.  65*5 — 66*5°.  p-Anisylhydro- 
benzoin  (ap-diphenyl-p-p-anisylethane-ccp-diol),  m.  p. 
203—204°,  obtained  by  Tiffeneau  and  Orekhov  (A., 
1921,  i,  565)  from  magnesium  p-anisyl  bromide  and 
r-benzoin,  is  isomeric  with  the  compound,  m.  p.  155 — 
156°,  obtained  by  the  action  of  magnesium  phenyl 
bromide  on  p-methoxybenzoin,  m,  p.  105*5 — 106*5° 
(semicarbazone,  m.  p.  185 — 186°;  phenylhydmzone, 
m.  p.  149*5 — 150*5°;  oxime,  m.  p.  136 — 138°),  The 


last-named  was  obtained  by  adding  a  mixture  of  benz- 
aldehyde  and  p-anisaldehyde  to  an  aqueous-alcoholic 
solution  of  potassium  cyanide  (cf.  Ekecrantz  and 
Ahlqvist,  A.,  1908,  i,  991);  with  copper  sulphate  in 
aqueous  pyridine  it  affords  p -meihoxybenzil,  m.  p. 
62 — 63°.  Both  p-anisylhydrobenzoins  yield  p-anisyl- 
deoxybenzoin,  m.  p.  85 — 86°,  on  dehydration  with 
sulphuric  acid  at  50°.  R.  Brightman, 

Halogen-substituted  aromatic  pinacols  :  form¬ 
ation  of  ketyl  radicals ,  CR2  ( OMgl )-.  M.  Gomberg 
and  J.  0.  Bailar,  jun.  (J.  Amer.  Ghem.  Soc.,  1929,  51, 
2229 — 2238). — Quantitative  experiments  show  that 
to-  and  p-halogenated  benzophenones  are  reduced  by 
magnesium  and  magnesium  iodide  to  the  corre¬ 
sponding  pinacols  (cf.  A.,  1927,  1190).  ©-Substituted 
derivatives  undergo,  in  addition,  dehalogenation. 
Reduction  proceeds  much  more  slowly  than  with  the 
ketones  previously  examined  and  magnesium-  bromide 
cannot  be  substituted  for  the  iodide.  The  following 
benzophenones  were  prepared  :  p-chloro-pf -bromo- , 
m.  p.  150°;  o-bromo-p* -phenyl- ,  m.  p.  88*5°;  m-bromo- 
p '-phenyl-,  m.  p.  119°,  and  pbromo-pf -phenyl- ,  m.  p. 
188°,  also  the  following  derivatives  of  ethylene 
glycol :  ap-diphenyl-aP-di-p-bromophenyl-  (I),  ap-di- 
phenyl-aP-di-m-bromophenyl-,  tetra-p-bromophenyl-, 
tetra-m-bromophenyl- ,  m.  p.  152—156°;  ap-A'-m- 
bromophenyl-*fi-di-p-bromophenyl-,  m.  p.  160—163°; 
<x$-di-p-chlorophenyl-a$-di-p-bromophenyl~  (II),  m.  p. 
169° ;  *$-di-p-bromophenyl-<x$~di-p-diphenylyl-  (III), 
m.  p,  158 — 159° ;  and  *$-di-m-bromophenyl-a$-di-p~ 
diphenylyl-  (IV),  m,  p.  175°  1  : 4-Di-m-bromo- 

benzoylbenzene  has  m.  p.  217 — 220°,  and  1 ;  3 -tft-m- 
bromobenzoylbenzene ,  m.  p.  172°.  The  iodomagnesium 
pinaeoloxides  ['CRlR2(OMgI)]2,  derived  from  I,  II, 
and  III,  are  colourless  in  the  solid  state,  but  give 
coloured  solutions  which  do  not  obey  Beer’s  law  (in 
complete  absence  of  oxygen).  This  indicates  that 
they  are  in  equilibrium  with  highly  coloured  ketyl 
radicals.  The  comparative  migratory  tendencies  of 
the  p-diphenylyl,  p - broraopheny  1 ,  and  m-bromo- 
phenyl  groups  in  the  pinacol-pinaeolin  rearrangement, 
calculated  indirectly,  are  16*5  :  1*0 : 0  (cf.  Montague, 
A.,  1910,  i,  323,  324;  Koopal,  A.,  1915,  i,  693).  The 
ratio  given  by  the  following  experiments  is  21*5 : 1-0  : 0. 
The  pinacol,  III,  is  converted  to  the  extent  of  96*5% 
by  acetyl  chloride  in  benzene  and  acetic  acid  into 
p -bromophenyl  p-bromophenylbis-p-diphenylylmethyl 
ketone ,  m.  p.  227°,  and  to  the  extent  of  4*5%  into  the 
isomeric  ketone  (not  isolated).  IV  is  converted 
almost  completely  into  m-bromophenyl  m -bromo- 
phenyUbis-p-diphenylylmethyl  ketone ,  m.  p.  202—203°* 
The  pinaeolins  are  hydrolysed  by  alcoholic  potassium 
hydroxide  to  p-bromo-,  m,  p.  186°,  and  m-bromo-,  m.  p. 
143°,  -phenylbis-p-diphenylylmelhanes,  respectively, 
which  were  synthesised  for  comparison  from  p -bromo-, 
m.  p.  248 — 250°,  and  m-bromo-,  m.  p.  304°,  - phenylbis - 
p -diphenylylcarbinols.  H.  E.  F.  Notton. 

Geometrical  isomerides  of  tetraphenylbutene- 
dioL  J.  Saleind  and  V.  Teterin  (Ber.,  1929,  62, 
[B],  1746 — 1750). — The  individuality  of  the  g-form  of 
tetraphenylbutenediol  is  established  by  the  deter¬ 
mination  of  the  solubilities  of  it,  tetraphenylbutane- 
diol,  and  tetraphenylbutinenediol  in  benzene  and  ethyl 
alcohol  and  the  possibility  that  it  is  a  mixture  of  the 
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saturated  glycol  with  the  acetylenic  or  a-ethylenie 
glycol  is  excluded,  since  such  mixtures  are  readily 
separated  into  their  components ;  this  is  not  the  case 
with  a  mixture  of  the  p-compound  and  the  saturated 
glycol.  Catalytic  hydrogenation  of  tetraphenyl- 
butinenediol  in  presence  of  colloidal  palladium  gives 
the  highest  yields  of  the  (3-tetraphenylbutenediol,  m.  p. 
196 — 196°,  when  the  reaction  occurs  slowly.  Treat¬ 
ment  of  tetraphenylbutinenediol  with  bromine  in 
chloroform  yields  3  :  4r-dibromo-2  :  2  :  5  :  54eimphenyl- 
2  :  5-dihydrofuran>m, p.  198°  (ef. Kruglov, unpublished 
work).  Under  similar  conditions,  tetraphenylbut- 
anediol  affords  tetraphenyltetrahydrofuran,  m.  p. 
182°,  and  aaSS-tetraphenyl-Aar~  butadiene,  m.  p. 
192—193°.  a-Tetraphenvlbutenediol  gives  2:2:5:o- 
tetraphenyl-2 : 5-dihydrofuran  and  a  dibromide, 
C43H^oBr2  or  C2SH22Br2,  m,  p.  192°,  also  obtainable 
from  the  furan ;  when  very  cautiously  treated  a 
(?)  pmtabromide,  m.  p.  110°,  can  be  isolated  which 
passes  when  warmed  into  the  dibromide.  p-Tetra- 
phenylbutenediol  reacts  rather  more  readily  than  the 
a -compound  with  bromine,  giving  the  dibromide,  m.  p. 
192°.  '  Oxidation  of  the  p-isomeride  with  permangan¬ 
ate  fields  benzoplienone  and  benzilic  acid.  Hydrogen¬ 
ation  of  either  butenediol  affords  tetraphcnylbu tane  - 
diol,  m,  p.  202°.  H.  Wren. 

[Preparation  of]  o-cblorobenzoyl  chloride. 
H.  T.  (Jlabke  and  E.  R.  Taylor  (Organic  Syntheses, 
1929,  9,  34 — 35). — o-Chlorobenzaldehyde  is  treated 
with  chlorine.  A.  A.  Elbridge. 

[Preparation  of]  ammonium  hydrogen  sulpbo™ 
benzoate.  H.  T.  Clarke  and  E.  E.  Dreger 
(Organic  Syntheses,  1929,  9,  1 — 2). 

[Preparation  of]  o-sulphobenzoic  anhydride, 
H.  T,  Clarke  and  E,  E.  Dreger  (Organic  Syntheses, 
1929,  9,  80 — 82). 

[Preparation  of]  ethyl  cirmamate.  C,  S.  Mar¬ 
vel  and  W.  B.  King  (Organic  Syntheses,  1929,  9, 
38—40). 

[Preparation  of]  hydrocinnamic  acid.  A.  W. 

Ingersoll  (Organic  Syntheses,  1929,  9,  42 — 45). 

Preparation  of  g-napbthoic  acid  from  magnes¬ 
ium  p-naphthyl  bromide.  H.  Gilman  and  N.  B. 
St.  John  (Rcc.  trav.  chim.,  1929,  48,  743 — 744). — 
Contrary  to  the  statement  of  Loevenioh  and  Looser 
(A.,  1927,  348)  magnesium  p-naphthyl  bromide 
(prepared  in  80%  yield)  is  converted  by  the  action  of 
carbon  dioxide  in  ether-benzene  solution  into  (3 -naph¬ 
thoic  acid  in  62*7%  yield.  J.  W,  Baker. 

Mixed  glycerides  of  salicylic  acid.  I.  II. 
W.  Homkicki  (Rocz.  Chem.,  1929,  9,  390—395, 
396 — 401). — See  this  vol.,  811. 

Mixed  glycerides  of  salicylic  acid.  HI.  W, 
Mijm nic ri  and  (Mlle.)  J.  Lttnkiewicz  (Rocz.  Chem., 
1929, 9,  402 — 409,  and  Bull.  Soc;  chim.,  1929,  [iv],  45, 
422— 428).— The  following  mixed  aromatic-aliphatic 
glycerides  are  prepared  by  the  reaction  between  the 
appropriate  dichlorohydrin  ester  and  the  sodium  or 
silver  salt  of  the  acid  used  :  aa-dimwaleryl  ft-salicoyl, 
b.  p.  237 — 238°;  aa '-dihexoyl  p-sedicoyl,  b.  p. 
256 — 257°/12  mm.,  ax! -dilmiryl  fi-salicoyL  m.  p. 
52 — 53°,  a x* -dimyristyl  fi-salicoyl,  m.  p.  55 — 57 


aa  “disalicoyl  $-acetyl,  m.  p.  96—97°,  ax  -disalicoyl 
P-iso valeryl,  m.  p.  52—53°,  act' -disalicoyl  p -hexoyl, 
b.  p.  268— 270°/12  mm.,  aa  -disalicoyl  $4auryl,  d29 
1*118,  act! -disalicoyl  $-myrislyl}  m.  p.  34—35°,  and 
aa'-disalieoyl  jB-stcaryl,  m.  p.  42—44°.  a$-Disalicoyl 
a-monochlorohydrin ,  m.  p.  82 — 83°,  is  prepared  by  the 
addition  of  salicoyl  chloride  to  excess  of  a-mono- 
chlorohydrin.  R.  Trtjszkowski. 

Reduction  of  semicarbazones  of  a-ketonic  acids, 
Semicarbazides  substituted  in  ex-position  by 
acid  residues.  J.  Bougatjlt  and  L.  Popovigi 
(Compt.  rend.,  1929,  189,  186—188). — Reduction  of 
the  semicarbazones  of  phenylglyoxylic  and  phenyl- 
pyruvic  acids  by  sodium  amalgam  yields,  respectively, 
the  semicarbazide  acids, 

C!HPh(C02H)-NH-]SH*CO-NH2l  m.  p.  208°,  and 
CH2Ph»CH(C02H)-NH»im-C0«NH2,  m.  p.  164°.  The 
same  compounds  are  obtained  by  reduction  of  the 
diketotriazines  formed  from  the  semicarbazones  (A.. 
1914,  i,  1004,  1205).  The  semicarbazide  acids  reduce 
Kessler’s  reagent  quantitatively,  and  are  oxidised  by 
iodine  and  sodium  carbonate  to  the  semicarbazones 
of  the  decarboxylated  aldehydes.  R.  K.  Callow. 

Synthesis  of  tropic  acid.  M.  Chambon  (Bull. 
Soc.  chim.,  1929,  [iv],  45,  524— 528).— See  A.,  1928, 
884. 

Isomeric  monohydroxyphenylalanines.  I. 
New  synthesis  of  the  o-  and  m-isomerides  and  a 
comparison  of  their  properties  with"  those  of 
tyrosine.  W.  P.  Dickinson  and  P.  G.  Marshall 
(J.C.S.,  1929,  1495—1498). — Glycine  anhydride,  pre¬ 
pared  by  a  modification  of  Fischer’s  method  (A.,  1906, 
i,  808),  condenses  with  salicylaldehyde  in  the  presence 
of  anhydrous  sodium  acetate  and  acetic  anhydride 
at  125 — 135°  to  give  2  :  5-dtfccto- 3  :  fi-di-o-aceioxy- 
benzylidenepiperazine  (I),  m.  p.  272°  (yield  15%).  A 
better  yield  (46%)  of  piperazine  derivative  is  obtained 
by  replacement  of  salicylaldehyde  by  salicylaldehyde 
methyl  ether,  obtained  by  using  methyl  sulphate  and 
2N-sodium  hydroxide  at  100°  (cf.  lit.) ;  2  :  5-diketo- 
3  :  8-di-o -methoxybenzylidenepiperazine  (II)  has  m.  p. 
268°,  and  2  :  5-diheto- 3  :  Q-di-Q-ethoxybmzylidenepiper- 
azine  (III),  similarly  prepared  from  salicylaldehyde 
ethyl  ether,  has  m.  p.  205 — 206°.  By  reduction  of 
I,  II,  or  III  with  hydriodie  acid  (d  1*7)  and  red 
phosphorus  for  7  lirs.,  o-hydroxyphenylalanine,  m.  p. 
249 — 250°  (cf.  Blum,  A.,  1908,  ii,  1052),  is  obtained. 
Glycine  anhydride  also  condenses  with  w-hydroxy- 
benzaldehyde  in  the  presence  of  sodium  acetate  and 
acetic  anhydride  at  135—140°  to  afford  2  :  o-diketo- 
3 : 6-di-m-aceioxybenzylidenepipcrazine,  m.  p.  272° 
(yield  90%),  which  by  reduction  with  hydriodie  acid 
(d  1*7)  and  red  phosphorus  for  12  his.  yields  m-hydr- 
oxyphenylalanine,  in.  p.  275°  (cf.  Blum,  loc.  tit.) 
(yield  62%). 

With  Folin  and  Ciocalteu’s  modified  form  of  Millon’s 
reaction  (A.,  1927,  892),  o-hydroxyphenylalanine  gives 
a  much  less  orange  shade,  intensity  roughly  35%, 
of  that  produced  by  tyrosine,  m - Hy droxyphenyl - 
alanine  gives  a  shade  (intensity  60%)  identical  with 
that  given  by  tyrosine.  With  Folin’s  phenol  reagent 
(loc.  cit!)  by  comparison  in  the  colorimeter,  and  using 
tyrosine  as  standard,  the  following  results  are  ob¬ 
tained  :  tyrosine,  100% ;  o-hydroxyphenylalanine. 
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126*5%;  ?n-hydroxyphenyklanine,  123*5% ;  trypto¬ 
phan,  84*7%  (Polin  and  Ciocalteu  give  84*3%)* 

C.  W.  Shoppee. 

Isomerisation  of  phenylglycidic  and  phenyl- 
hydroxyglycidic  esters*  M.  Tiffekeatj-  and  J. 
Levy  (Anal.  Asoc.  Qufm.  Argentina,  1928,  16, 
144—157). — An  attempt  lias  been  made  to  study  the 
relative  migratory  tendencies  of  groups  in  the  isomer¬ 
isation  of  esters  of  phenylglycidie  acids.  When  the 
vapour  of  ethyl  phenylglycidate  is  passed  over  in¬ 
fusorial  earth  at  310°  it  yields  a  mixture,  b,  p.  150 — 
151°/18  mm.,  n21  1*532,  of  ethyl  formylphenylacetate, 
GHO*QHPh*G02Et,  and  ethyl  phenylhydrozymethylem- 
acetate,  CH(OR)"CPh*C02Et,  which  are  tautomeric. 
The  mixture  yields  a  semimrbazom  of  the  first  com¬ 
pound,  in.  p,  162 — 165°.  Treatment  of  the  product 
with  perbenzoic  acid  in  chloroform  yields  ethyl 
{5 -hydroxy -a-phenylghjcidate ,  b.  p.  165 — 170°/26  mm., 
1*527*  When  distilled  with  zinc  chloride  this 
yields  ethyl  hydrogen  phenylmalon ate .  Similarly, 
from  methyl  phenylglycidate  may  be  prepared  a 
mixture  of  methyl  formylphenylaceiaie  and  phenyl- 
hydrozymelhyleneaeetate,  b.  p.  153 — 155°/18  mm., 
nm  1*52425,  and  methyl  ^-hydroxy -a-phenylglycldate » 
b.  p.  160 — 162°/25  mm.  Ethyl  arphenyl-a-methyl- 
gfycidate  yields,  when  the  vapour  is  passed  over 
heated  infusorial  earth,  ethyl  phenylmethylpyruvate, 
b.  p.  256 — 258°/760  mm.,  n20  1*5115  (semicarbazone, 
m.  p.  162—163°),  which  is  hvdrolysed  by  alcoholic 
potassium  hydroxide  to  give  kydratropic  acid,  or  by 
dilute  sulphuric  acid  to  give  the  aldehyde.  The 
mechanism  of  these  two  isomerisations  is  discussed, 
and  it  is  concluded  that  the  first  occurs  by  migration 
of  the  phenyl  group  from  the  3-  to  the  a-position. 

R.  K.  Callow. 

Hydrogenation  of  nnsaturated  compounds. 
IV-  Hydrogenation  of  conjugated  systems  : 
piperic  acid.  S.  V.  Lebedev  and  A.  O.  Yakub- 
ohik  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  551—560). 
— See  this  voL,  442. 

Alkoxy-esters  of  polybasic  organic  acids 
[phthalic  acid].  R.  H.  Vak  Schaack,  jun.,  and 
R.  Calveet,  Assrs.  to  Van  Schaack  Bros.  Chem. 
Works,  Inc.— See  B..  1929,  636. 

Methylated  gallic  acids,  R.  L,  Shkiner  and 
P.  McCutchant  (J.  Amer.  Ohem.  Soc.,  1929,  51, 
2193—2195). — 5-BromovaniOin  is  converted  through 
5 -bromo ver at raldehy d e  into  5-bromoveratric  acid, 
hydrolysed  by  8%  sodium  hydroxide  and  copper 
powder  at  200°  to  6-hydroxyveratric  acid,  m.  p. 
184—185°  (cf.  Herzig  and  Poliak,  A.,  1902,  1,  482) 
(acetyl  derivative,  m,  p.  137—138°).  5-Bromo- 
vanillin  is  simultaneously  hydrolysed  and  oxidised 
by  8%  sodium  hydroxide  and  copper  powder  at 
200—210°  to  5-methoxyprotocatechuic  acid,  m.  p. 
102 — 103°  (Vogl,  A.,  1899,  i,  697,  gives  199—200°), 
w'hich  gives  a  light  green  colour  with  ferric  chloride. 

H.  E.  E.  Nottok. 

Synthesis  of  substantive  dyes  of  the  cHcmna-- 
moy  line  thane  group.  W.  Lamps  (Rocz.  Chem., 
1929,  9,  144 — 463). — [With  R.  Nelken,].— The 
copper  salt  of  ethyl  m - (4-kopropylcinnam  oy  1) aceto - 
acetate,  m.  p.  210°,  yields  on  treatment  with  sulphuric 
acid  4c-teopropylcinnamoylacetonef  m.  p.  45 — 47° 


(copper  salt,  m.  p.  236—238°),  which  on  further  con¬ 
densation  yields  di-(4,-impropylcinnamoyl)meihanef 
m.  p.  136—138°. 

[With  M;  Tokaeska-Kozlowska.]  m-Carbometh - 
oxycinnamic  acid ,  m.  p.  151 — 152°,  is  converted  into 
the  chloride ,  m.  p.  68 — 70°,  which  is  condensed  with 
ethyl  sodioacetoacetate  to  yield  ethyl  a-m -carbo- 
methoxycinnamoylacetoacetate,  m.  p.  81 — 83°,  which, 
on  treatment  with  sodium  hydroxide,  gives  ethyl 
K-m-hydroxycinnamoylacetoacetate,  m.  p.  115 — 117°, 
and  when  heated  with  water  in  an  autoclave  gives 
m -carbomethoxycinnamoylmetone,  m.  p.  77 — 79°;  this, 
on  hydrolysis  with  sodium  hydroxide,  yields  m-hydr- 
oxycinnmnoylmeiom ,  m .  p.  132 — 134°.  Sodio-m-carbo- 
methoxycinnamoylacetone  gives  on  condensation 
with  m~carbomethoxyeiimamoyl  chloride  and  subse¬ 
quent  hydrolysis  di-m-carbomelhoxycinnamoylmethane, 
m.  p.  120—122°,  which  on  hydrolysis  with  sodium 
hydroxide  yields  di-m -hydroxy  cinnamoylmetliane ,  m.  p. 
193—195°. 

[With  C.  Sieradzka.]  2  : 4 -Bicarbometkoxycmn* 
amic  acid ,  m.  p.  184—180°,  is  'converted  into  the 
chloride ,  m.  p.  87 — 89°,  which  is  condensed  with 
ethyl  sodioacetoacetate  to  yield  ethyl  a- 2  : 4-dicarbo- 
methozycinnamoylacetometate,  m.  p.  95—97°,  which 
decomposes  when  heated  to  produce  2  : 4 -dicarbo- 
methoxycinnamoylaceto7ie,  m,  p.  110—112°  (copper 
salt,  m.  p.  205—207°).  Sodioeinnamoylaeetone  con¬ 
denses  with  2  : 4-dicarbomethoxycinnamoyl  chloride 
to  yield  cinnamoyl- 2  :  4:-dimrbomethoxycimiamoyl - 
methane,  m.  p.  132 — 134° ;  it  was  not  possible  to 
accomplish  this  condensation  using  dihydroxy- 
cinnamoylacetone.  The  above  product  yields  on 
hydrolysis  cinnamoyl- 2  : 4 -dihydroxycinnamoylmeth- 
arn ,  m.  p.  158—161°. 

[With  E,  Gliksmak-Koekg old .]  2  :  5-Dicarbo - 
metkoxycinnamic  add ,  m.  p.  184—186°,  is  converted 
into  the  chloride ,  m.  p.  104—106°,  which  is  condensed 
with  ethyl  sodioacetoacetate  to  yield  ethyl  «-  2  :  5-di- 
carbomemoxycinnamoylacetoacetate ,  m.  p.  95 — 97°, 
whence  is  prepared  2  :  5  -dicarbomethoxycinnamoyl- 
acetone ,  m.  p.  108—110°.  The  sodium  salt  of  the 
latter  substance  yields  on  condensation  with  2  : 5-di- 
carbomethoxycinnamoyl  chloride  di-2  :  5-dicarbo - 
melhoxycinnamoylmethane ,  m.  p.  194—196°  (corre¬ 
sponding  dihydroxy-denYBtiivei)  m.  p.  174 — 176°). 

[With  Z.  Buczkowska.]  Ethyl  3  : 4 -piperonyl- 
acrylacetoacetate ,  m.  p.  98—100°,  is  converted  into 
3  :  A-piperonylacrylacetom,  m,  p.  123—125°,  the 
sodium  salt  of  which  is  condensed  with  the  appropriate 
chloride  to  yield  di-( 3  ;  4^-piperonylacryl)methane} 
m.  p.  198—200°. 

[With  J.  Frexkiel.]  4:~Carbomeihoxy-l-n aphih- 
aldehyde,  m.  p.  124 — 126°,  condenses  with  malonic 
acid  to  yield  A-carbomethoxy- 1  -naphihylidemmaloni c 
mid ,  m*  p.  195°,  which  on  fusion  loses  carbon  dioxide, 
giving  rise  to  i-mrbomcfhoxy-l -naphthylacryUc  acid , 
m.  p.  230 — 235°,  the  chloride  of  which  (m.  p.  152 — 
154°)  is  condensed  with  ethyl  sodioacetoacetate  to 
yield  ethyl  oL-(4-carbo?mthoxy-l  - ?iaphthylacryl)aceio - 
acetate,  m.  p.  110 — 112°;  this  substance  is  converted 
on  heating  into  4:-carbomethoxy-l  -rmphthylacryl- 
aceiom.  m.  p.  104 — 106°,  which  is  as  before  converted 
into  di- (4- carbomethoxynaph thylacryl)me thane,  m.  p. 
120 — 124°.  The  end-products  of  the  above  syntheses 
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are  substantive  dyes  for  cotton,  the  intensity  of 
coloration  depending  on  the  number  and  position  of 
auxoelirome  (hydroxyl)  groups.  R.  Truszkowskl 

Bile  acids,  XXIV,  M.  Schenck  and  H.  Kirch- 
hof  (Z.  physiol.  Chem.,  1929,  183,  88 — 97). — Treat¬ 
ment  of  Qc-diketoeholanic  acid  dioxime  (this  vol.}  187) 
with  nitric  acid  ( d  14)  at  the  ordinary  temperature 
affords  dcoxybilianic  acid  in  small  yield.  Reduction 
of  the  nitrohydroxamie  acid,  (this  voi., 

558),  with  zinc  dust  and  9%  ammonia  affords  the 
compound  (I),  CMH380^jSro>  decomp.  224—226°  after 
previous  sintering,  oxidised  by  nitric  acid  (d  14)  to  the 
nitroso-compound,  C^jH^OgN  (A.,  1928,  1007),  pre¬ 
viously  obtained  from  bilianic  acid  dioxime.  Partial 
hydrolysis  of  I  with  hydrochloric  acid  gives  kvdroxyl- 

c:n*oh 


h2q 

HO  0/ 

ho*n:ooh  ch  .co" 


9-^ioHm-C0jH 


(I.) 


amine  and  the  acid,  C24H35OgN  (I,  where  upper 
1X‘0K=*0),  decomp.  225°  after  previous  sintering. 
This  is  hydrolysed  further,  with  difficulty,  to  bilianic 
acid.  *  H.  Burton. 


[Preparation  of]  ammonium  aurintricarb- 
oxylate.  6.  B.  Heisio  and  W,  M.  Latter  (Organic 
Syntheses,  1929,  9,  8 — 10). 

Influence  of  ultra-violet  light  on  aldehydes. 
Hexahydrophenylacetaldehyde,  hexahydro  -p- 
phenylpropaldehyde,  and  n-dodecaldehyde.  F. 
Sigmund  (Monatsh.,  1929,  52?  185 — 191), — The 
aldehydes  were  exposed  in  quartz  vessels  to  the  light 
from  a  quartz-mercury  vapour  lamp.  Hexahydro- 
phenylacetaldehyde  (from  its  dimethylaeetal)  yielded, 
after  6  hrs.*  exposure,  a  gas  containing  88%  of  carbon 
monoxide,  hesahydrotoluene ,  b.  p.  100—110°,  and 
small  quantities  of  polymerised  products.  Hexa- 
hydro-p-phenylpropaldehyde  (semicarbazone,  m,  p. 
133° ;  life.  128°),  which  rapidly  forms  a  trimeride,  m.  p. 
100°,  on  keeping,  prepared  from  the  dietliylaeetal, 
b.  p.  205°  or  93 — 95°/15  mm.,  similarly  yielded,  after 
10  hrs.*  exposure,  carbon  monoxide,  bub  more  slowly 
and  in  smaller  quantity,  and  highly  polymerised 
products  from  which  only  the  above  trimeride,  m,  p. 
100°,  and  no  hexahydroethylbenzene  could  be  isolated 
in  the  pure  state.  n-Dodecaldehyde,  b.  p.  227 — 235°, 
from  the  semicarbazone,  m.  p.  101- — 102°,  after  8  hrs/ 
exposure,  afforded  a  gas  (80%  CO)  and  undecane,  b.  p. 
190—200°.  A.  I.  Vogel. 


Isomerism  of  diei/c Johexy  lac e taldehy de  into 
the  ketone.  E.  D.  Venus  -Danilova  (J.  Russ. 
Phys.  Chem.  Soe.,  1929,  61,  53—70). — The  isomeris¬ 
ation  of  dicz/cfchexylacetaldehyde  into  cyclohexjl 
cydohexylmethyl  ketone,  in  the  presence  of  sulphuric 
acid  or  an  alcoholic  solution  of  mercurous  chloride,  is 
investigated. 

The  aldehyde  was  obtained  from  ethyl  ethoxy- 
acetate  and  magnesium  eyefehexyl  bromide,  the 
resulting  die^cfohexylefchoxymethylcarbinol,  m.  p,  53°, 
h.  p*  170 — 171°/9  mm.,  being  oxidised  by  heating  with 


oxalic  acid.  In  the  preparation  of  the  carbinol,  both 
ethyl  cyclo hexylacetate,  m.  p.  31°,  b.  p.  211 — 211*5°, 
and  cycfehexylethoxymethylcarbmol,  b.  p.  108°/ 
13  mm.,  were  obtained  as  by-products.  The  aldehyde 
has  b.  p.  153 — 153*5°/10  mm.,  d%  i>9808,  dg  0*9676, 
df  9621,  and  gives  a  semicarbazone,  m.  p.  184— 
184*5°,  and  oxime,  m.  p.  108 — 109°.  It  oxidises  on 
keeping  in  air,  with  the  formation  of  dicycfchexyl- 
acetic  acid  ,m.  p.  134 — 135°  (amide,  m.  p.  188—189°; 
anilide,  m.  p,  202 — 202*5°).  When  the  semicarbazone 
of  the  aldehyde  is  heated  with  moderately  concentrated 
sulphuric  acid,  cyclo hexyl  cyclo kexylmethyl  ketone  is 
obtained,  b,  p.  172 — 173°/26  mm.  (oxime,  m.  p.  112 — 
1 13° ;  semicarbazone,  m.  p.  190—191°).  The  structure 
of  the  ketone  was  determined  by  synthesising  a $-di~ 
cyclo hexylethanol,  m.  p.  64 — 65°,  b,  p,  162 — 164°/ 
17  mm.,  from  magnesium  cyctohexylm ethyl  iodide  and 
hexahydrobenzaldehyde,  and  oxidising  it  to  the 
ketone  by  chromic  acid.  The  identity  of  the  ketone 
wras  also  confirmed  by  its  decomposition  products, 
since  it  gave  eyefchexane  and  CT/dohexylaeefeie  acid 
on  treatment  with  alcoholic  potassium  hydroxide. 

M.  ZVEGINTZOV. 

2  :  4-Dinitrobenzaldehyde  as  a  reagent.  G.  M. 
Bennett  and  W.  L.  C.  Pratt  (J.C.S.,  1929,  1465 — 
1468). — 2  : 4-Dinitrobenzaldehyde  is  a  valuable  re¬ 
agent  for  the  characterisation  of  amines  (ef.  A.,  1920, 
i,  440 ;  1921,  i,  337  ;  1923,  i,  578)  and  for  revealing  the 
reactive  methyl  or  methylene  group  in  heterocyclic 
bases.  Condensation  with  amines  occurs  readily  in 
hot  alcoholic  solution  containing  a  few  drops  of  acetic 
acid  to  yield  the  following  dinitrobenzylidene  com¬ 
pounds  :  din  itrobenzylidene-m*  chloroaniline,  m.  p. 
137°;  -o-ehloroaniline,  m.  p.  164*5°;  -p-chloroaniline, 
m.  p.  158°;  -3  :  5-dihromoaniline ,  m.  p.  181°;  -p dodo- 
aniline ,  m.  p.  163°;  -p -aminophenol,  m.  p.  168°; 
-p -aminoacetanilide,  m,  p.  199°;  bisdmitrobenzyl - 
idem- o-phenylenediamine,  m.  p.  158°;  .  -3  :  4 -tolylene- 
diamine,  m.  p.  153-5° ;  -4  :  4' -diaminodiphenylamine, 
m.  p.  263°  (decomp.) ;  6 - aminoqmnoUne ,  m,  p.  206°. 

Condensation  of  2 : 4-dinitrobenzaldehyde  with  sub¬ 
stances  possessing  a  reactive  methyl  or  methylene 
group  proceeds  rapidly  in  boiling  acetic  anhydride, 
the  products  crystallising  from  the  reaction  mixture. 
2-Methylpyridme  gives  2 -dinitrostyrylpyridine,  m,  p. 
159°,  and  2  :  6-dimethylquinoline  yields  2 -dinitro- 
styrylS-methylquhioline,  m.  p.  213°,  After  0*5 — 
1  hr.  2 : 4-dimethylquinoline  affords  2-dinitrostyryl- 
4c-methylquinoline,  m.  p.  163*5°,  but  with  excess 
of  the  reagent  for  6—8  hrs.  this  compound  or 
the  original  base  furnishes  teiranilro-2 : 4-dntyryl- 
quinoline ,  m.  p.  270°  (decomp,).  5 : 8-Dichloro- 
2-dinitrostyrylA-methylquinoline  has  m.  p.  198*5°,  and 
5:6:  S4riddoro-2-dinitrostyrylA-methylqwnoline ,  m.  p. 
225*5°.  2:4:  6-Trirae thy Iqui noline  rapidly  gives  2 -di- 
nitrostyrylA  :  6 - dimethylq uinoline ,  m.  p.  195°,  and 
2-methylbenziminazole  affords  2-dinilrostyrylbenz- 
iminazoh,  m,  p.  215°.  Condensation  also  occurs 
with  p-nitrophenylacetonitrile  giving  2:4:  4?4rinitro~ 
x-cyanostilbene,  m.  p.  149°,  but  no  reaction  could 
be  detected  with  dibenzylsulphoxide  or  dibenzyl- 
sulphone. 

An  improved  method  of  preparation  of  the  reagent 
is  described  {ef.  Sachs  and  Kempf,  A.,  1902,  i,  682). 

C.  W.  Shoppee. 
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Substitution  in  resorcinol  derivatives.  II. 
Bromo-derivatives  of  p-resorcylaldebyde  and 
their  orientation.  M.  G.  S.  Rao,  C.  Srikantia, 
and  M.  S.  Iyengar  (J.C.S.,  1929,  1578^1581 ;  cf.  A., 
1925,  i,  675). — When  a  solution  of  2 -hydroxy-4- 
methoxybenzaldehyde  in  formic  acid  ( d  1*20)  is 
treated  with  bromine  in  the  presence  of  anhydrous 
potassium  acetate,  5-bromo-2-hydrozy-4:-?nethoxybenz- 
aldehyde,  m.  p.  120 — 121°  (oxime,  m.  p.  148 — 149° ; 
phenylhydrazone,  m.  p.  177—178°),  is  obtained;  the 
same  substance  is  produced  when  5-nitro-2-hydroxy- 

4- metlioxybenzaldehyde  is  reduced  with  sodium 
hyposulphite,  and  the  reduction  product  diazotised  in 
the  presence  of  cuprous  bromide.  The  bromoaklehyde 
may  be  obtained  on  a  larger  scale  by  working  in  glacial 
acetic  acid,  and  passing  bromine  vapour  diluted  with 
carbon  dioxide  through  the  solution.  Using  2  mols. 
of  bromine  in  glacial  acetic  acid,  3  : 5-dibromo-2- 
hydroxyA-methoxybenzaldehydc,  m.  p.  97 — 98°  (oxime, 
m.  p.  215° ;  phenylhydrazone ,  m.  p.  131 — 132°),  is 
obtained;  if  the  period  of  bromination  is  unduly 
prolonged  and  an  excess  of  bromine  employed,  a 
large  quantity  of  a  white  solid,  m.  p.  above  250°,  is 
formed  (cf.  Davies,  J.C.3.,  1923,  123,  1575).  All 
attempts  to  prepare  a  tribromo -derivative  failed, 
although  small  quantities  of  tribromoresorcinol  mono- 
methyl  ether  were  produced.  By  nitration  at  100° 
in  glacial  acetic-sulphuric  acid  with  nitric  acid  (d  1  *52), 
the  dibromoaldehyde  affords  2  :  6-dibromo«4-nitro- 
resorcinol  1-monomethyl  ether,  m.  p.  127 — 128°,  also 
obtained  by  partial  methylation  by  the  Purdie  method 
of  2  : 6-dibromo-4-nitroresorcinol,  m.  p.  148°,  and 
previously  prepared  by  Kohn  and  Loff  (A.,  1925,  i, 
1264).  Both  specimens,  by  further  methylation  with 
methyl  iodide,  yielded  the  same  dimethyl  ether,  in.  p. 
81°,  the  constitution  of  which  is  known  definitely 
(Jackson  and  Fiske,  A.,  1903,  i,  688). 

By  bromination  in  acetic  acid  in  the  presence  of 
sodium  acetate,  2  :  4-dimethoxybenzaldeliyde,  2-etli- 
oxy -4-methoxybenzaldehyde,  and  methyl  p-methoxy- 
salicylate  gave  respectively  :  5~bro?no~2  :  4 -dimethoxy- 
benzaldehyde,  m.  p,  136 — 137°  (oxime,  m.  p.  175 — 176°), 
identical  with  the  product  obtained  by  methylating 

5 - bromo -2 -hydroxy- 4-methoxybenzaldehyde,  and 
oxidised  by  hot  potassium  permanganate  in  the 
presence  of  magnesium  sulphate  to  5-bromo-2  : 4-di- 
methoxybenzoic  acid,  m.  p.  195—196°;  5-bromo - 
2  -  ethoxy ethoxybenzaldehyde ,  m .  p.  126 — 121°  (oxime, 
in.  p.  169—170°),  identical  with  the  ethylated  product 
of  5-bromo-2-hydroxy -4-methoxybenzaldehyde,  and 
oxidised  by  permanganate  to  5-bromo-2-ethoxy-4- 
methoxybenzoic  acid ;  methyl  5-bromoA-methoxy- 
salicylate,  hydrolysed  by  alcoholic  potassium  hydr¬ 
oxide  to  5 -bromo-4-methoxy salicylic  acid,  identical 
with  that  obtained  by  bromination  of  4-methoxy- 
salicylic  acid  (cf.  Fries  and  Saftien,  A.,  1926,  849). 

C.  W.  Shoppee. 

Chemistry  of  the  three»carbon  system.  XXI. 
Some  ct/cloheptane  compounds.  W.  E.  Hugh, 
G.  A.  R.  Kon,  and  T.  Mitchell  (J.C.S.,  1929,  1435 — 
1440). — The  point  of  equilibrium  between  cyclo- 
heptylideneacetic  acid  (anilide,  m.  p.  90 — 91°)  and 
A1-c?/c/oheptenylacetic  acid  found  by  Kon  and  May 
(A.,  1 927, 853)  has  been  confirmed ;  under  the  standard 
conditions  used  by  Linstead  (A.,  1927,  1167)  and  by 


Goldberg  and  Linstead  (A.,  192S,  1214),  the  equili¬ 
brium  mixture  contains  26%  of  the  ag-acid,  but  this 
value  may  be  2 — 3%  low :  the  mobility  (iq+L,)  X  10  is 
0*66.  The  preparation  of  pure  Ax-c?/c?oheptenyL 
acetic  acid  (cf.  Wallaeh,  A.,  1901,  i,  155)  is  described ; 
the  acid  has  b.  p.  153°/17  mm.,  107°/2*5  min.,  df6 
1-01155,  1-48820  (anilide,  m.  p.  79—80°:  ethyl 

ester,  b.  p7  104— 107°/12  mm.,  cff4  0*97172, 
1-44689). 

cyclo Heptylideneacetone,  b.  p.  96°/10  mm., 
0-94852,  n)]s  1*49518,  was  obtained  from  cyclo heptyU 
ideneacetyl  chloride,  b.  p.  120 — 121°/13  mm.,  by  the 
Blaise-Maire  reaction,  and  was  regenerated  from 
the  semicarbazone,  m.  p.  172 — 173°,  which  was 
identical  with  the  compound  previously  described 
by.  Kon  (J.C.S.,  1921,  119,  810)  as  cycZohexenyb 
acetonesemicarbazone.  The  ketone  afforded  suberone 
by  oxidation,  cyclo Heptenylacetone,  b.  p.  95°/13  mm., 
df9  0-93558,  n\ f8  1-47595,  after  regeneration  from  the 
scmicarbazone,  m.  p.  128 — 129°,  was  obtained  similarly 
from  eye loheptenylacetyl  chloride ,  b.  p.  100 — 104°/ 
13  mm. ;  the  equilibrium  mixture  obtained  under 
standard  conditions  contains  65%  of  the  ap-ketone. 
In  contrast  with  the  acids  described  above,  the 
mobility  of  the  ketones  is  extremely  high,  being  greater 
than  3500,  whilst  the  period  of  half-change  is  less 
than  2  min.  C.  W.  Shoppee. 

[Preparation  of]  p-bromophenacyl  bromide. 
W.  D.  Langley  (Organic  Syntheses,  1929,  9,  20- — 21). 

Dicymyl.  E.  Roedtker  and  R.  Kerlov  (Compt. 
rend.,  1929,  188,  1681— 1683).— p-TolvI  methyl 
ketone  reacts  with  magnesium  methyl  iodide  to  give 
p -tolyldimeihylcarbinol,  which  cannot  be  distilled  in  a 
high  vacuum  without  dehydration ;  by  treatment 
with  a  saturated  solution  of  hydriodic  acid  in  glacial 
acetic  acid  at  15°  for  some  hours,  it  is  converted  into 
a-p-tolylmopropyl  iodide,  which  with  zinc  dust  yields 
s -pp ' -diiolylletramethyletha ne,  m.  p.  157°,  identical  with 
the  dicymyl  obtained  by  Ciamician  and  Silber  (A., 
1910,  i,  489)  from  benzophenone  and  25-cymene  in 
sunlight.  C.  W.  Shoppee. 

Additive  reactions  ol  phenyl  vinyl  ketone.  I. 
FhenyMitromethane,  C.  F.  H.  Allen  and  M.  P. 
Bridgess  (J.  Amer.  Chem.  Soe.,  1929, 51, 2151—2157). 
— Phenyl  vinyl  ketone,  isolated  as  described  by 
Mannich  (A.,  1922,  i,  351),  or  formed  in  solution,  as 
required,  from  phenyl  (3-chloroethyl  ketone  and 
potassium  carbonate,  gives  with  phenylnitromethane 
and  sodium  methoxide  phenyl  y-nitro-y -phenylpropyl 
ketone,  m,  p.  72°.  The  sodio-derivative  of  this  is 
hydrolysed  by  dilute  hydrochloric  acid  to  ap-di- 
benzoylethane  (I),  and  brominated  in  methyl  alcohol 
to  phenyl  ybromo-y-nitro-y-phenylpropyl  ketone,  m.  p. 
146°,  decomposing  at  a  higher  temperature,  mainly 
into  3-bromo-2  :  5-diphenylfuran.  The  bromonitro- 
ketone  is  converted  by  alcoholic  sodium  hydroxide 
into  I ;  by  boiling  glacial  acetic  acid  into  3-bromo-  and 
a  little  3  :  4-dibromo-2  :  5-diphenylfuran,  and  by 
prolonged  refluxing  with  potassium  acetate  in  methyl 
alcohol  into  1  -nitro-2-benzoyl-  1  -phenylcyclopropane , 
m,  p.  131°,  together  with  a  mixture,  m.  p.  80°, 
probably  containing  a  stereoisomeride.  These  are 
both  stable  towards  bromine,  hydrogen  bromide,  and 
acetyl  chloride,  but  are  converted  by  sodium  methoxide 
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Into  I.  The  mechanism  of  this  new  type  of  reaction 
is  discussed  (cf.  Kohler,  A.,  1919,  i,  330,  582;  1920, 
i,  59,  61 ;  1928,  523).  TL  E.  F.  Norrox. 

Stereochemistry  of  the  phenyl  styryl  ketones. 
The  stereoisomerism  of  phenyl  a-bromo-p- 
ethoxystyryl  ketone.  C.  Dupraisse  and  R.  Netter 
(Compt.  rend.,  1929,  189,  299 — 301). — A  substance, 
m.  p.  85°,  noted  by  Dufraisse  and  Gillet  (this  vol.,  700), 
is  shown  to  be  a  siereoisomeride  of  phenyl  <x-6romo- 
$*elhoxystyryl  ketone  and  not  a  fourth  polymorphic 
variety  of  the  original  compound.  The  isomerides 
are  interconvertible,  the  change  being  accelerated  by 
light,  heat,  and  acids.  Their  properties  are  very 
similar  and  their  separation  is  difficult. 

A.  A.  Goldberg. 

Polymorphism  of  organic  substances.  C. 
Weygand  (Annalen,  1929,  472,  143 — 179). — Inocul¬ 
ation  of  the  supercooled  fused  mass  from  stable  (m.  p, 
74*5°)  p-tolyl  styryl  ketone  (A)  with  p-ethylphenyl 
styryl  ketone  (I),  in.  p.  61-5°,  causes  instantaneous 
crystallisation  of  modification  III  of  A  (=*4111;  for 
notation  see  this  vol.,  815),  and  of  the  seven  principal 
modifications  of  A  (loc.  cit.)  only  A  III  causes  spont¬ 
aneous  crystallisation  of  a  supercooled  fused  mass  of  I. 
AIII  and  I  are,  therefore,  corresponding  forms.  A 
new,  metastable  modification,  m.  p.  64°  (II),  of  the 
enol  form  of  benzoyl-p-toluoylmethane  (III),  m.  p. 
84°  (A.,  1928,  291),  is  described  :  the  velocity  of  the 

transformation  II - III  is  more  rapid  than  AH — >* 

AVI,  and  inoculation  experiments  show  that  II  and 
A  III  and  III  and  All  are  corresponding  pairs.  Inocul¬ 
ation  of  the  fused  mass  from  II  or  III  with  metastable 
phenyl  p-methylstyryl  ketone,  in.  p.  91°  (A.,  1928, 
180),  affords  a  further  metastable  modification,  m.  p. 
42°,  of  III;  occasionally  a  fourth  form,  m.  p.  38°,  is 
obtained.  The  less  fusible  forms  are  polymorphic 
modifications  of  the  enol,  C6H4Me*CO-CHICPh*OH, 
whilst  the  more  fusible  forms  aro  similarly  related  to 
the  enol,  COPh-CH:C(OH)-Cf>H4dVIe.  The  following, 
not  hitherto  described  modifications  of  a  series  of 
chalkones  have  been  obtained  :  phenyl  styryl  ketone, 
m.  p.  58 — 49°,  56 — 57°,  28°,  18°  (p-ethoxy-derivative, 
m.  p.  43° ;  a-bromo-derivative,  m.  p.  45°) ;  phenyl 
p-methylstyryl  ketone,  m.  p.  96*5°,  91°,  86°  (p-ethoxy- 
derivative,  m.  p.  91°;  a-bromo-derivative,  m.  p. 
66 — 67°) ;  p-tolyl  p-methylstyryl  ketone,  m.  p.  128 — 
129°  ( p- hydroxy -derivative,  m.p.127 — 129°;  p-ethoxy- 
dcrivative,  m,  p.  80—81°);  p-tolyl  p-ethoxystyryl 
ketone,  m.  p.  73°,  56—58°;  p-tolyl  a-bromostyryl 
ketone,  m.  p.  66 — 67°,  58°.  The  crystallisation 
velocities  of  the  various  forms  have  been  determined 
and  the  various  transformations  studied. 

H.  Burton. 

Condensation  of  piperonaldehyde  with  certain 
pinacolins,  E.  Pace  (Atti  R.  Accad.  Lincei,  1929, 
[vi],  9,  778 — 782). — 3  :  4 -Metkylenedioxy styryl  tert.- 

butyl  ketone,  CH2<§>C6H3-CH:CH-CO-CJIe3)  m.  p. 

98°,  djj  1-0765,  np  1*34825,  is  obtained  by  the  condens¬ 
ation  of  piperonaldehyde  with  methyl  tert.- butyl 
ketone  (this  vol.,  538)  in  presence  of  sodium  hydroxide. 
P  iperonylidene-ethyl  tert  .-amyl  ketone,  m.  p.  106°,  d\ 
1-0883,  Up  1*36132,  and  piperontflidenepropyl  tert.- 
hexyl  ketone ,  m.  p.  117°,  d°  1-0928,  nD  1-38576,  are 


obtained  from  piperonaldehyde  with  ethyl  ferf.-amyl 
ketone  and  propyl  ferA-hexyl  ketone,  respectively. 

T.  H.  Pore. 

Bivalency  of  carbon.  II.  Displacement  of 
chlorine  from  desyl  chloride.  Benzoin  diethyl- 
acetal.  A.  M.  Ward  (J.C.S.,  1929,  1541—1553; 
cf.  A.,  1927,  1061)—  Desyl  chloride,  m.  p.  67°, 
obtained  by  an  improvement  of  the  method  of 
Darzens  (A.,  1911,  i,  513),  is  completely  stable  in 
lime-dried  alcoholic  or  aqueous- alcoholic  solution  at 
25°,  but  the  halogen  is  very  rapidly  displaced  in  the 
presence  of  sodium  hydroxide  or  ethoxide  at  15°. 
Quantitative  experiments,  carried  out  in  an  atmo¬ 
sphere  of  hydrogen  to  minimise  side  and  subsequent 
reactions,  show  that  the  velocity  coefficients  of  the 
displacements  are  those  of  a  bimolecular  reaction ; 
their  values  are  dependent,  however,  on  the  con¬ 
centrations  of  the  reactants.  These  results  are  in 
marked  contrast  with  those  previously  obtained  (loc. 
cit.)  for  diphenylchloromethane,  and  are  not  in 
accordance  with  the  hypothesis  of  Schroefcer  (A.,  1909, 
i,  617,  773),  that  the  elimination  of  chlorine  from  desyl 
chloride  proceeds  through  a  phase  involving  bivalent 
carbon.  This  conclusion  is  supported  by  the  products 
formed  in  the  foregoing  reaction.  When  the  final 
reaction  mixture  was  added  to  cold  dilute  hydrochloric 
acid,  benzoin  only  was  obtained  ;  no  trace  of  benzoin 
ethyl  ether,  which  is  stable  to  dilute  hydrochloric  acid 
at  15°,  could  be  detected.  The  exclusive  production 
of  benzoin  is  found  to  be  due  to  the  prior  formation 
of  benzoin  dieihylaceial ,  m.  p.  08°  (crystallographic 
data),  which  is  rapidly  decomposed  by  dilute  hydro¬ 
chloric  acid  at  15°  giving  benzoin.  A  mechanism,  is 
put  forward  based  on  the  above  results,  in  which  the 
primary  reaction  in  the  displacement  consists  in  the 
addition  of  an  ethoxide  ion  to  the  carbonyl  group  in 
desyl  chloride.  0.  W.  Shoppee. 

Dioximes.  LIII.  M,  Helone  (Gazzetta,  1929, 
59,  266 — 272). — A  survey  of  previous  work  on  the 
arylglyoxime  peroxides  (cf.  Ponzio  and  others,  A., 
1927,  470,  etc.),  and  a  further  application  of  the 
cryoscopic  method  (this  vol.,  334)  to  the  study  of  their 
structure.  Oximinophenyl-  and  oximino-p-tolyl-aceto- 
nitrile  oxides,  and  phenyl-  and  p-tolyl-gly  oxime 
peroxides  (m.  p.  112°,  117°,  108— 109°,  and  100—101°, 
respectively)  all  give  normal  mol.  wt.  values  in 
3-phenyl-  and  3-p-tolyl-l :  2  : 5-oxadiazoles  as  solvents, 
and  are  thus  not  to  be  regarded  as  themselves 
having  an  oxadiazole  structure  (cf.  Ponzio,  loc.  ciL). 

E.  W.  Wish  all. 

Dioximes.  G.  Ponzio  (Ber.,  1929,  62,  [23], 
1750). — p-p-Methoxybenzildioxime  has  m.  p.  185° 
(Meisenheimer  and  others  record  m.  p.  176°).  It  is 
dehydrogenated  by  sodium  hypochlorite  to  a  sub¬ 
stance,  m,  p.  106 — 107°,  identical  in  m.  p.  with  the 
“  a-phenylanisilfuroxan 55  of  Meisenheimer  (A.,  1925,  i, 
1075).  H.  Wren. 

Catalytic  reduction  of  ap-diketones  and  their 
derivatives.  J.  S.  Buck  and  S.  S.  Jenkins  (J. 
Amer,  Chem.  Soc.,  1929,  51 5  2163— 2167).— Modific¬ 
ations  of  the  method  and  apparatus  of  Adams  (A., 
1922,  ii,  558)  suitable  for  the  hydrogenation  of  about 
0*01  g.-mol.  of  material  are  described.  The  following 
reductions  have  been  effected  with  almost  quantit- 
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ative  yields  :  benzil,  anisil,  and  piperil  to  the  corre¬ 
sponding  benzoin  and  hydrobenzoin  derivatives ; 
furil  to  furoin ;  phenyl  benzyl  ketone  to  phenylbenzyl- 
carbinol ;  anisyl  p-methoxybenzyl  ketone  to  ap~di- 
p-anisylethyl  alcohol,  m.  p.  110*4°  (Wiechell,  A,,  1894, 
i,  507,  gives  m,  p,  170°),  and  piperonyl  mp-meihylene* 
dioxybenzyl  ketone,  m.  p.  114-5°,  to  a$-dipiperonylethyl 
alcohol,  m.  p.  154—155°.  The  phenylbenzylcarbinols 
are  dehydrated  by  acetic  and  hydrochloric  acids  to 
stilbenes,  which  are  readily  hydrogenated  to  the  corre¬ 
sponding  ap-diarylethanes.  Attempts  to  hydrogenate 
veratril  were  unsuccessful.  H,  E.  F.  Nottoh. 

Synthesis  of  ephedrine  and  structurally  similar 
compounds.  III.  New  synthesis  of  ap-di- 
ketones.  H.  W.  Coles,  R.  H.  P.  Manske,  and 
T.  B,  Johnson  (J.  Amer.  Chem.  Soe.,  1929,  51, 
2269 — 2272). — Propiophenone  is  oxidised  by  nitrogen 
peroxide  at  60°  in  alcoholic  hydrogen  chloride  in 
presence  of  calcium  chloride  to  a-phenylpropane- 
ap-dione.  The  method,  described  in  detail,  is  also 
applicable  to  the  preparation  of  m-phenylbutanc- 
a$»dione,  b.  p.  130 — 132°/20  mm.,  a-p -ethylphenyl- 
propane- a p * dione,  b.  p.  138— 140°/20  mm.,  and  a-2  :  5- 
dim elhylphenylpropane-ufi - dione ,  b,  p,  140 — 144°/20 
mm.,  but  a-hydrindone  gives  2-oximino- 1  -liydrindone 
and,  on  further  treatment,  resinous  products,  and 
a  -  ketotetrahydronaphthalene  gives  no  crystalline 
product.  H.  E.  P.  Norton. 

Reactions  of  oximes  with  metallic  salts.  EEL 
Complex-chemical  behaviour  of  stereoisomeric 
oximes.  V.  Hibbeb  and  F.  Leuteby  (Ber.,  1929, 
62,  [B],  1839— 1846).— The  occurrence  of  a  reaction 
between  metallic  salts  and  oximes  is  conditioned  by 
the  presence  of  an  oximino -nitrogen  atom  capable  of 
subsidiary  valency  action.  Transformation  or  con¬ 
version  into  an  internally  complex  salt  usually  follows 
as  a  consequence  of  greatly  enhanced  stability^  but 
this  is  not  universal.  Copper  acetate  and  a-benzil- 
dioxime  in  aqueous-alcoholic  suspension  in  the  presence 
of  ammonia  give  the  compound 

[GPh(*N*0H),CPh(N0)]2Cu,  converted  by  hydrogen 
chloride  into  the  additive  product  of  cupric  chloride 
and  a-benzildioxime  and  the  free  dioxime.  The 
additive  compound  is  also  obtained  from  y- benzil- 
dioxime  and  cupric  chloride  in  chloroform.  The 
fh oxime  of  benzoylformic  acid  gives  adducts  with 
cupric  and  cobalt  chloride,  also  obtained  from  the 
a-oxime  (in  consequence  of  isomerisation).  The 
copper,  nickel,  and  cobalt  salts, 
Cu{Co,Ni)[GPh(IN*OH)*C02]a,2H20,  and  the  potassium 
copper  salt,  K2Cu[CPh(NO)*COJ3,  are  described. 
an  Chlorogly  oxime  shows  much  less  tendency  than 
aromatic  a«^-dioximes  towards  the  formation  of 
complex  compounds.  Potassium  nickel  amphi -chloro* 
glyoxirm,  I^NiLCOCNOl'GHCNOlJo,  is  described  in 
which  potassium  may  be  replaced  by  barium,  lead,  or 
silver.  H.  When. 

Reduction  of  aromatic  ap~diketones  by  the 
binary  system,  magnesium-magnesium  iodide 
(or  bromide).  M.  GoaraEEG-  and  P,  J.  Van  Natta 
(J.  Amer.  Chem.  Soc.,  1929,  51,  2238 — 2245). — 
Equilibrium  in  the  reversible  reaction,  pCR*0)o+ 
2MgIg  zi  (;CR*OMgI)2+I2  (cf.  A.,  1927,  1190),  has 
been  approached  from  both  sides  in  the  case  of  several 


benzil  derivatives.  In  presence  of  magnesium,  the 
reduction  proceeds  quantitatively  and  the  products 
give  high  yields  of  benzoins  when  hydrolysed  in 
absence  of  air.  Many  of  the  resulting  glyeoloxides 
are  deeply  coloured  in  solution,  probably  owing  to  the 
production  of  free  valencies  by  the  partial  opening  of 
the  double  linking.  p-Tolil  is  reduced  to  toluoin  in 
90%  yield  using  magnesium  iodide,  and  in  82%  yield 
using  the  bromide.  The  intermediate  magnesium 
glycoloxide  is  oxidised  by  dry  air  to  the  polymeric 
anhydride  (28%  of  the  theoretical  yield),  m,  p.  above 
360°,  of  di-p-tolylglyeollie  acid,  and  to  (45%). 

p-Anisil  is  quantitatively  reduced  to  a  glycoloxide 
which  is  oxidised  by  air  to  the  polymeric  anhydride 
(31%  yield),  m,  p.  above  360°,  of  di-p-anisylgly collie 
acid.  pp'~Diehlorobenzil  yields  a  glycoloxide  which  is 
.  oxidised  by  air  to  the  polymeric  anhydride,  decomp. 
320- — 340°,  of  pp'-dichiorobenzilie  acid.  The  last  two 
benzils  cannot  bo  reduced  by  means  of  magnesium 
bromide,  since  they  form  insoluble  compounds  with 
it.  oc-Naphtliil  (2  :  3 « di-  a  -  naphthyhpiinoxa  line,  m.  p, 
203—204°),  conveniently  prepared  from  a-naphthoin, 
copper  sulphate,  and  pyridine,  is  reduced  to  a  glycol - 
oxide,  which  gives  di - oL-naphthyUjlycoTlic  acid,  m.  p, 
137 — 138°  (40%  yield),  but  no  anhydride,  when 
oxidised  by  air.  p-Phenylbenz aldehyde  and  potass¬ 
ium  cyanide  in  boiling  aqueous  alcohol  give  pp'-dt- 
phenylbenzoin ,  m.  p.  168—170°,  oxidised  to  pp'*rfi- 
phenylbenzil,  m.  p.  141 — 142°  (2  :  3 - b isdiphenylyl- 
quinozaline,  m.  p.  209 — 210°).  This  is  quantitatively 
reduced  to  a  glycoloxide,  oxidised  by  air  to  the  poly¬ 
meric  anhydride r  decomp.  260°,  of  ppf- diphenyl - 
benzilie  acid.  Benzyl  p-diphcnylyl  ketone  is  oxidised 
by  potassium  permanganate. in  pyridine  to  p -phenyl- 
benzil,  m.  p.  105°,  which  is  reduced  by  magnesium  and 
magnesium  iodide,  or,  better,  bromide,  to  a  p-pkenyl- 
benzoin,  m.  p.  148—151°  The  glyeoloxides  are 
converted  by  benzoyl  chloride  into  the  following 
derivatives  of  ap-dibenzoyloxystilbene :  pp'-d*- 

methyl-,  m.  p.  135°;  pp '-dickloro-,  m.  p.  200 — 202°, 
and  ppf  -diphenyl-,  m.  p.  180°,  resolidifying  with 
conversion  into  an  isomer ide,  m.  p.  200 — 203°. 

H.  E.  F.  Noxton. 

Oximino  -  derivatives  of  p  -  bromobenzoyl  - 
acetone  and  the  corresponding  dioxime.  J, 
Hantjs,  A.  JfLBK,  and  J.  Lukas  (Coll.  Czech.  Chem. 
Comm.,  1929,  1,  392—396). — p-Bromoaeetophenone, 
treated  with  sodium  and  ethereal  ethyl  acetate,  gives 
p -bromobenzoylacetone,  m.  p.  94 — 96°  (eorr.).  With 
aqueous  sodium  nitrite  and  acetic  anhydride  it  affords 
oximino -p-bromobenzoylacetone,  m.  p.  169—170°,  which 
yields  with  hydroxylamine  an  oxime,  m.  p.  189 — 190°. 
Attempts  to  prepare  the  corresponding  trioxime  gave 
an  isomeric  dioxime  ( ?),  m.  p.  147 — 148°.  Character¬ 
istic  reactions  of  the  first  and  second  oxime  derivatives 
with  metallic  cations  are  recorded. 

R,  J.  W.  Le  Fevre. 

Conjugated  systems.  Factors  disturbing 
valency  fields.  V.  Action  of  compounds  with  a 
reactive  methylene  group  on  carbindogenides. 

V.  Ionesctt  and  A.  Geobgescu  (Bull.  Soc.  chim,, 
1929,  [iv],  45,  428 — 435). — In  continuation  of  previous 
work  (A.,  1928,  422,  1026)  the  three  isomeric  chloro- 
benzylideneindandiones  have  been  shown  to  react 
with  ethyl  malonate,  dimethyldihydroresoremol,  and 
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l-phenyl-3-methyl-5-pyrazolone  analogously  with  the 
toluylideneindandiones,  the  additive  product, 

C6H4<^>CH-CH(C6H4CI)-R,  being  first  formed  by 

addition  of  one  mol.  of  the  reagent,  from  which  further 
complex  products  are  formed  in  the  case  of  dimethyl- 
dihydroresorcinol  and  plienylmethylpyrazolone,  either 
by  displacement  of  the  indandione  group  or  by  reaction 
of  the  di-indone  formed  with  unchanged  chlorobenzyl- 
ideneindandione  to  give  mono-  or  di-substituted  deriv¬ 
atives.  Small  quantities  of  truxenequinone  formed  by 
auto-condensation  of  the  di-indone  were  present  in  all 
cases. 

With  o-,  m-,  and  p - chlorobenzylideneindandiones  in 
alcohol,  ethyl  malonate  affords  the  corresponding 
ethyl  chlorobenzylindandionylmalonates,  which  were  not 
obtained  pure  and  when  heated  are  decomposed  into  . 
the  original  indogenide.  Dimethyldihydroresorcinol 
in  presence  of  piperidine  yields  o-chlorobenzylidene- 
bisdimethyldihydroresorcinol,  m.  p.  203 — 205°,  and 
-indandioTiedi-indone ,  m.  p.  288°  (decomp.).  m-Chloro- 
benzylidene-,  m.  p.  265—267°  (decomp.),  and  p -clitoro- 
benzylideneindandionedi-indones,  m.  p.  275°  (decomp.), 
are  similarly  obtained,  but  the  m-  and  p-ehloro- 
benzylidenebisdimethyldihydroresorcinols  were  not 
obtained  pure,  o- Ghlorobenzylidene - ,  m.  p.  229 — 231°, 
m-chlorobenzylidem- ,  m.  p.  206 — 207°,  and  p -chloro- 
benzylidenebis- 1  -phenyl-3 -methyl -5-pyrazolones,  m.  p. 
208°,  are  accompanied  by  traces  of  anhydrobis-1 
phenyl-3-methyl-5-pyrazolone  (A.,  1927,  880). 

Er.  Brightman. 

Migration  of  the  acyl  group  in  partly  acylated 
phenolic  compounds.  II.  Synthesis  of  anthra™ 
gallol  1  : 2-  and  1  : 3-dimethyl  ethers.  A.  G. 
Perkin  and  C.  W.  H.  Story  (J.C.S.,  1929,  1399— 
1421;  cf.  A.,  1925,  i,  1159;  1928,  293),— When 
anthragallol  2 -methyl  ether  is  treated  with  acetic 
anhydride  and  powdered  potassium  acetate  at  15°, 
3 -acetylanthragaUol  2-methyl  ether,  m,  p.  167 — 169*5°, 
is  obtained ;  it  is  converted  by  diazomethane  in 
ether  suspension  into  a  mixture  of  anthragallol 
trimethyl  ether,  m.  p.  167 — 169°  (15%),  and  3 -aceiyl- 
anthragallol  1  :  2  -dimethyl  ether,  m.  p.  177 — 179°. 
Hydrolysis  of  the  latter  yields  anthragallol  1  : 2-di¬ 
methyl  ether,  m.  p.  230 — 232°,  identical  with  that 
present  in  Chay  root  (Perkin  and  Hummel,  J.C.S., 
1893,  63,  1160;  Perkin,  ibid,,  1907,  91,  2066). 
Benzoylation  of  2  :  3  -diaeetylanthragallol  in  pyridine 
suspension  at  0°  affords  a  mixture  of  2 -benzoyl- 
3 -acetylanthragaUol  (I),  m.  p.  203 — 206°,  and  1-  or 
3 -benzoyl-2 -acetylanthragaUol  (II),  m.  p.  189 — 190°, 
which  both  yield  2-benzoylanthragallol  (III),  m.  p, 
241 — *243°,  by  hydrolysis  with  acetic  and  hydrochloric 
acids  at  100°,  migration  of  the  benzoyl  group  occurring 
in  the  case  of  H.  By  acetylation  with  boiling  acetic 
anhydride  and  pyridine,  III  affords  triaeetylanthra- 
gallol,  but  at  0°  both  I  and  III  yield  2-benzoyl-l  ;  3-d?- 
acetylanthragallol ,  m.  p.  211 — 213°,  whilst  II  furnishes 
an  isomeric  benzoyldiacetylanthragallol,  m.  p.  203 — * 
205°,  partial  acetylation  of  III  with  acetic  anhydride 
in  the  presence  of  potassium  acetate  at  15°  yields  I. 
When  methylated  with  ethereal  diazomethane, 
2-benzoylanthragallol  gives  l-benzoylanthragallol  2  :  3- 
dimethyl  ether  (IV),  m.  p.  216—218°  (60%),  hydrolysed 
by  boiling  1  %  methyl-alcoholic  potassium  hydroxide  to 


anthragallol  2  : 3-dimethyl  ether,  m.  p.  160 — 162°, 
together  with  3- be nzoylanihragallol  1  :  2-dimethyl  ether 
(15*5%)  and  2-benzoylanthragallol  1  : 3 -dimethyl  ether 
(V)  (13%) ;  the  two  last-named  compounds  were  not 
isolated,  but  their  presence  was  indicated  by  hydrolysis 
to  anthragallol  1  :  2-dimethyl  ether  and  anthragallol 

1  :  3-dimethyl  ether  (acetyl  derivative,  m.  p.  218— 
220° ;  cf.  Perkin  and  Hummel,  loc.  cit. ).  These  results 
involve  migration  of  the  benzoyl  group  from  the  2  to 
the  1,  and  from  the  2  to  the  3  position.  Anthragallol 

2  :  3-dimethyl  ether  by  hydrolysis  with  sulphuric  acid 
at  100°  yields  anthragallol  3-methyl  ether  (VI),  m.  p. 
242—245°  (acetyl  derivative,  m.  p,  204—206°)  (cf. 
lit.),  identical  with  the  anthragallol  methyl  ether 
obtained  by  Kubota  and  Perkin  (A.,  1925,  i,  1159), 
whose  preparation  from  2  :  3 -diaeetylanthragallol, 
which  involves  migration  of  both  acetyl  groups,  is 
confirmed.  By  treatment  of  a  mixture  of  VI  and 
benzoyl  chloride  with  a  solution  of  pyridine  in  chloro¬ 
form  at  0°  2-benzoylanthragallol  3-methyl  ether  (VII), 
m.  p.  221—223°,  is  obtained ;  it  is  converted  by  boiling 
with  acetic  anhydride  and  pyridine  into  two  isomeric 
benzoylacetylanthragallol  3-methyl  ethers,  m,  p.  195— 
196°  and  214—217°,  which  are  considered  to  arise  by 
migration  of  the  benzoyl  group.  When  methylated 
with  ethereal  diazomethane,  VII  affords  a  mixture  of 
IV  (76%)  and  V  (15%). 

By  digestion  of  2  :  3-thionylanthragallol  (cf.  Green, 
A.,  1926,  1041)  with  boiling  acetic  acid  2-acetylanthra- 
gallol,  m.  p.  219 — 220°,  is  obtained  [described  by  Green 
(loc.  cit.)  as  the  3-acetyl  compound] ;  when  methyl¬ 
ated  with  ethereal  diazomethane  it  affords  1-acetyl- 
anthragallol  2 : 3-dimethyl  ether  (69%),  2-acetyl- 
anthragallol  1  :  3 -dimethyl  ether  (15%),  and  3-acetyl- 
anthragallol  1  :  2-dimethyl  ether  (15%),  with  migra¬ 
tion  of  the  acetyl  group  from  the  2  to  the  1,  and 
from  the  2  to  the  3  position.  A  boiling  acetone 
solution  of  1  : 3-diacetylanthragallol  2-methyl  ether 
on  treatment  with  excess  of  aqueous  ammonia  yields 
1  -acetylan thragallol  2-methyl  ether,  m.  p.  205 — 208°, 
hydrolysed  to  anthragallol  2-methyl  ether,  m.  p. 
218—220°,  and  affording  by  methylation  with  ethereal 
diazomethane  1  -acetylanthragallol  2  :  3 -dimethyl  ether, 
m.  p.  168 — 170°;  no  substance  other  than  anthra¬ 
gallol  2  ;  3 -dimethyl  ether  could  be  obtained  by 
hydrolysis  of  the  methylation  product.  Hydrolysis 
of  triaeetylpurpuroxanthin  with  ammonia  in  boiling 
acetone  solution  yields  1  -aeetylpurpuroxanthin,  m.  p. 
231 — 235°,  hydrolysed  by  hydrochloric  acid  to  pur- 
puroxanthin,  m.  p.  268—270°  (cf.  lit.),  which  by 
reacetylation  affords  3 -aeetylpurpuroxanthin,  m.  p* 
144°  (cf.  lit.).  Similar  treatment  of  triacetylpurpurin 
and  triacetylanthragallol  yields  respectively  1  :  3-di- 
acetylpurpurin,  m„  p.  203 — 205°,  and  2  :  3-diacetyl¬ 
anthragallol,  m.  p.  223 — 224°. 

3-Nitroalizarin  dimethyl  ether,  m.  p.  168 — 171°, 
obtained  by  methylating  the  potassium  salt  of  3-nitro- 
alizarin  with  methyl  sulphate  at  140°,  by  reduction 
with  sodium  sulphide  affords  3 -aminoa lizarin  dimethyl 
ether,  m.  p.  203 — 205°  (acetyl  derivative,  m.  p.  237-— 
240°).  By  diazotisation  in  sulphuric  acid  solution, 
dilution,  and  boiling,  anthragallol  2-methyl  ether  is 
obtained  [1  : 3-diaeetyl  derivative,  in.  p.  146—150° 
(cf.  lit.)],  partial  demethylation  occurring  in  the  latter 
process. 
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2  :  Z-Ditoluene-p-aulphowylanthragallol  (VIII),  m.  p. 
196 — 198°  {acetyl  derivative,  m.  p.  212 — 215°), 
obtained  by  treatment  of  anthragallol  with  toluene-jo- 
sulphonyl  chloride  in  pyridine  at  0 — 15°,  furnishes  with 
diazomethane  in  acetone  solution  2 : 3 -ditoluene- 
y-mlphonylanthragallol  1  -methyl  ether ,  m,  p.  210 — 213°, 
hydrolysed  by  10%  alcoholic  potassium  hydroxide  to 
anthragallol  l -methyl  ether,  m.  p.  248 — 250°  {compound 
+  lMeOH;  diacetyl  derivative,  m.  p.  165 — 166°; 
barium  and  lead  salts).  By  treatment  with  1% 
methyl-alcoholic  potassium  hydroxide  in  acetone 
solution,  VIII  yields  monotolmne-'p-sulphonylanihra- 
gallol  1-methyl  ether,  m.  p.  289—291°,  which  is  con¬ 
verted  by  diazomethane  in  acetone  into  2 -toluene- 
y-mlphonylanthragaltol  1  : 3- dimethyl  ether,  m,  p. 
175— 177  °}  and  Zdolumie-p-sidphonylmilhragallol  1  :  2- 
dimethyl  ether,  giving  by  hydrolysis  anthragallol  1  :  3- 
and  1  :  2-dimethyl  ether,  respectively,  migration  of  the 
toluene-p-sulphonyl  group  having  occurred. 

When  2-ethylcar bonatoal  izarin  (IX)  is  acetylated 
with  acetic  anhydride  and  pyridine  in  the  usual 
manner,  diacetylalizarin,  m.  p.  188 — 189°,  is  obtained, 
but  if  the  pyridine  solution  of  IX  is  cooled  prior  to  the 
addition  of  acetic  anhydride  2-ethylcarbonaio-l  -acetyl- 
alizarin,  m,  p.  177—179°,  separates.  Reduction  of 
IX  with  stannous  chloride  and  acetic  and  hydrochloric 
acids  gives  2 -eihylcarbona to- 1  -hydroxyanihro ne  (X), 
m.  p.  130—133°  after  sintering  at  120°,  affording  by 
acetylation  with  acetic  anhydride  and  pyridine  in 
the  cold  2-ethylmrbonato- 1  :  %-diamlylanthranol,  m.  p. 
177 — 180°,  and  yielding  1  :  2-dihydroxyanthrom,  m.  p. 
149—151°,  by  treatment  with  alcoholic  potassium 
hydroxide  in  boiling  methyl  alcohol  in  an  atmosphere 
of  hydrogen.  With  diazomethane  in  benzene  solution 
in  an  atmosphere  of  hydrogen  X  affords  a  mixture  of 
2-ethylcarbo?mto- 1  -meihoxyanihrom  and  l-eihylcarbon- 
ato-2-methoxyanthrone  (not  isolated,  but  identified  by 
their  respective  hydrolysis  to  alizarin  1-  and  2 -methyl 
ethers) ;  in  acetone  solution,  2  ;  2f-diethylcarboncUodi- 
antkrone ,  m*  p.  above  290°,  oxidised  by  chromic  acid 
to  alizarin  1-methyl  ether,  accompanies  the  foregoing 
compounds.  Similarly,  3  : 4-dihydroxyanthranoT  (de- 
oxyaiizarin)  with  diazomethane  in  tetrachloroethane 
affords  4 :  H -dihydroxy-Z :  Zf -dimethoxydianthrone,  m.  p. 
290 — 292°,  giving  alizarin  2-methyl  ether  by  chromic 
acid  oxidation ;  replacement  of  the  tetrachloro¬ 
ethane  by  ether  increases  the  yield  of  the  dianfchrone, 
but  by  using  benzene  in  an  atmosphere  of  hydrogen  its 
presence  could  not  he  detected;  in  the  foregoing 
inefchylation  experiments  &-hydroxy-Zf  -methoxy- 
anthranol  and  3  : 4 -dimethoxyanthranol  are  produced 
but  were  not  isolated. 

5  :  6-Dihydroxy- 1  -henzylidenecoumaran-2-one  (XI) 
(diacetvl  derivative,  m.  p.  202—203°),  obtained  in 
almost  theoretical  yield  by  condensing  5  ;  6-dihydroxy- 
coumaranone  with  benzaldehyde,  is  converted  by 
treatment  with  excess  of  toluene-p-sulphonyl  chloride 
and  pyridine  in  chloroform  into  5  :  Q-diloluene-p-mlph- 
onyloxy  - l-benzylidenecoumaran-2-one s  m.p,  178—180°, 
but  under  special  conditions  into  two  isomeric  mono- 
toluene  -  p-  sulphonyloxy  - 1  -  hem yl  idenecoumara  n  -  2  - 
onesfm.  p.  217 — 219°  (fluorescent  in  alkaline  solution ; 
acetyl  derivative,  m.  p.  177 — 180°),  and  m.  p.  237 — 
240°  {acetyl  derivative,  m.  p.  145 — 146°);  the  latter 
compound,  together  with  XI,  is  obtained  when  the 
4a 


ditoluene-p-sulphonyl  derivative  is  treated  with 
2  mols.  of  alcoholic  potassium  hydroxide  in  the  cold. 
By  treatment  with  ethyl  chloroformate  and  pyridine  in 
chloroform  solution,  XI  affords  a  monoethylcarbonato- 
derivative,  in.  pt  177 — 180°,  giving  by  acetylation 
5  :  6-diacetoxy-l-benzylideneeoumaran-2-one,  m.  p. 
200—202°,  and  in  the  presence  of  excess  of  ethyl 
chloroformate,  5  :  6  -  diethylca  rbona  to  - 1  -benzylidene  - 
eoutnaran-2-one,  m.  p.  104—107°. 

The  theory  of  acyl  migration  in  phenolic  compounds 
(el  Perkin  and  Storey,  A.,  1928,  293),  under  the 
influence  of  diazomethane,  is  further  discussed. 

C.  W.  SlIOPFEE. 

[Di-  and  tri-quinones  of  the  anthracene  series.] 
R.  E.  Schmidt,  B.  Steen,  and  0.  Bamberger  (Ber., 
1929,  62,  [2J],  1884— 1889}.— Contrary  to  Heller  and 
others  (this  voL,  701),  ^-nitropurpurin  is  not  a 
”  quinonenitronie  acid/1  but  a  intxohydroxyanthra- 
diquinone,  converted  by  reducing  agents  which  do  not 
affect  the  nitro-group,  into  3-nitro-l  :  2  :  4-trihydroxy* 
anthraquinone.  Similarly,  Heller's  “  1  :  2  :  5  :  6- 
tetrahydroxyanthraquinone  -4:3,  8:7-  diquinone  - 

nitronie  acid **  is  3 :  7-dinitro*2  :5:6: 8-tetrahydroxy- 
anthradiquinone,  reduced  to  3:7 -dinitro-1 : 2  : 4 ;  6 : 6 : 8- 
liexahydroxyanthraquinone,  from  which  it  is  obtained 
by  gentle  oxidation.  The  phenylhydrazine  salt  of  the 
supposed  “  quinonenitronic  acid 11  is  the  salt  of 
dinitrohexahydroxyanthraquinone,  the  production  of 
which  is  due  to  the  reducing  action  of  phenylhydr¬ 
azine.  Heller's  “  third  yellow  variety  ”  is  3  :  7-di- 
nitro-2  :  6-dihydroxyanthratriquinone,  reduced  suc¬ 
cessively  to  3  :  7-dinitro-2  :  5  :  6  :  8-tefcrahydroxy- 
anthradiquinone  and  3  :  7-dinitro-l  :  2  :  4  :  5  :  6  :  8- 
hexahydroxyanfchraquinone.  H.  Week. 

Condensation  products  of  the  pyrenequinone 
series.  I.  G.  Farbenind.  A.-G. — See  B.,  1929,  590. 

Santenol.  G.  Komppa  (Ber.,  1929,  62,  [B], 
1751— 1752}.— Santenol  is  converted  by  diphenic 
anhydride  at  140—150°  or  in  presence  of  pyridine  at 
100°  into  sanienyl  hydrogen  diphenate,  m.  p.  119 — >120°, 
from  which  homogeneous  santenol,  m.  p.  86°,  is 
derived.  H.  Week. 

Bixin.  P.  Karrer,  A.  Helfenstein,  R.  Widmer, 
and  T.  B.  van  Itallte  (Helv.  CMm.  Acta,  1929,  12, 
741 — -756). — A  review  of  analytical  results  given  by 
previous  workers  for  bixin,  together  with  those  of  the 
present  authors  for  bixin,  perhydrobixin,  bixin  methyl 
ester  (obtained  from  bixin  by  inethylation  in  chloro¬ 
form  solution  with  diazomethane),  m.  p.  163—164°, 
and  perhydrobixin  methyl  ester  (prepared  from  per* 
hydrobixin  either  by  the  action  of  diazomethanc  or  by 
treatment  with  alkali  and  methyl  sulphate),  b.  p. 
203— 205p/0’3— 04  mm.,  df  0*924,  nB  145597, 
supports  the  bixin  formula  C^Hg^O^OMe. 

Hydrolysis  of  bixin  by  methyl-alcoholic  potassium 
hydroxide  at  65°  affords  a  norbixin ,  m.  p.  255°  after 
sintering  at  250° ;  this,  by  reduction  with  titanium 
trichloride,  sodium  hydroxide,  and  ammonia,  gives 
successively  dthydronorbixin,  sintering  at  197°,  and 
tetra-  or  hern  hydronorbixm,  an  oil.  Bixin  is  similarly 
reduced  to  dihydrobizin,  m.p,  207 — 208°  after  sintering 
at  190°. 

Hydrolysis  of  bixin  by  boiling  alcoholic  potassium 
hydroxide  leads  to  iso  norbixin,  m.  p.  above  300° 


1076 


BRITISH  CHEMICAL  ABSTRACTS, — A. 


(sodium  and  'pyridine  salts),  m  ethylation  of  which 
yields  the  same  tAobixin  methyl  ester  as  is  obtained 
from  bixin  methyl  ester  by  heating  with  iodine  in 
acetic  acid  solution.  imBixin,  m,  p,  216 — 217° 
(methyl  ester,  m.  p.  200 — 201°),  is  obtained  from  bixin 
by  treatment  with  iodine  in  chloroform  solution. 
Perhydronorbixin  diamide  (prepared  from  perhydro- 
norbixin  through  the  dichloride)  has  m.  p.  Ill0* 

R.  J,  W,  Lb  Fevbe. 

Isomerisation  and  catalytic  hydrogenation  of 
Sandaraco-pimaric  acid.  F,  Babas  and  J.  Bezak 
(Coll.  Czech.  Ohem.  Comm.,  1929,  1,  352—359;  cf. 
this  voh,  811) .—Isomerisation  of  the  pimaric  acid  (I) 
is  not  effected  by  boiling  with  acetic  acid,  alcoholic 
sulphuric  acid,  or  50%  potassium  hydroxide  solution. 
Distillation  at  0-3  mm.  gives  mainly  unchanged 
material  together  with  a  small  amount  of  an  acid,  m.  p. 
182°,  [«J0  —34*9°  in  alcohol.  When  heated  at  240° 
in  carbon  dioxide,  I  furnishes  an  isomer ide,  m,  p.  156°, 
|«|p  +64*5°  in  alcohol  (crystalline  ammonium  salt) ; 
at  310°  considerable  decomposition  occurs  and  there 
are  formed  an  amorphous  acid,  m.  p.  125 — 130°, 
[«]D  +32-5°,  and  a  hydrocarbon ,  C19H28>  b.  p.  195°/ 
12  mm.,  df  0*9784,  n\\  1*5465.  Reduction  of  I  with 
hydrogen  in  presence  of  colloidal  platinum  and  acetic 
acid  at  60°  yields  a  dihydrop  imar ic  acid,  C2qH320 
in.  p.  180°,  [a]p  +23*9°  in  alcohol  (crystallographic 
data  by  Novacek).  Dehydrogenation  of  I  with 
sulphur  gives  indefinite  products.  The  i-pimarie 
acids  of  Henry  and  Tsehireh  arc  probably  impure 
specimens  of  I,  and  it  is  probable  that  I  differs  con¬ 
stitutionally  from  abietic  and  d~  and  £-pi  marie  acids. 

H.  Burton. 

[Preparation  of]  l-menthone.  L.  T.  Sandborn 
(Organic  Synthesis,  1929,  9,  52 — 53). 

a-Pinene  oxide  in  Grignard’s  reaction.  N. 
Peileschaev  and  V.  Verschuk  ( J.  Russ.  Pliys.  Chem. 
Soc. ,  1 929, 61 , 47 3—482 ) . — d1  ^Menthenol,  b.  p.  109— 
110°/13  mm.,  is  prepared  by  the  action  of  magnesium 
methyl  iodide  on  I-a-pinene  oxide.  The  above  alcohol 
yields  the  corresponding  oxy-alcohol  on  oxidation  with 
perbenzoic  acid,  whilst  reduction  by  the  Sabatier 
method  gives  a  saturated  alcohol ,  b.  p.  223 — 224°/756 
mm. ;  hydrogenation  does  not  take  place  when  other 
methods  are  used.  The  product  of  interaction  of  Z-a- 
pinene  oxide  with  magnesium  ethyl  iodide  is  eihylim- 
propylhexen-a-ol,  b.  p.  142 — 143*5°/50  mm.  With 
magnesium  isopropyl  chloride  an  alcohol ,  C12H220,  b.  p. 
133°/17  mm.,  is  obtained,  whilst  -with  the  corresponding 
bromide  a  mixture  of  products  results,  from  which  an 
alcohol,  OH*Ci0H16*C4H9,  b,  p.  140 — 143°/17  mm.,  was 
isolated.  With  magnesium  phenyl  bromide  an 
alcohol,  O10H10Ph*OH,  b.  p.  189 — 190°/17  mm.,  was 
obtained.  R.  Truszkowski. 

Fenchene  series.  II.  Homologue  of  iso- 
fenchene.  6.  Komppa  (Annalen,  1929,  472,  179 — * 
184). — Magnesium  methyl  iodide  and  isofenehone  give 
meih ylmofemhol,  b.  p.  82°/10  mm.,  m.  p.  47°,  dehjTlr- 
ated  by  sodium  hydrogen  sulphate  at  155 — 160°  in 
carbon  dioxide  to  a  mixture  of  hydrocarbons,  C11H18, 
b.  p.  157 — 162°,  separable  into  a  small  fraction,  b.  p. 
157—160°,  df  0*84848,  nf*  146082,  and  a  main 
fraction,  b.  p.  ICO— 162°,  df  0*85205,  1*46261. 

Treatment  of  the  mixture  with  ozone  in  acetic  acid 


solution  with  subsequent  decomposition  by  w'arming 
gives,  after  removal  of  the  solvent,  4;-acetyl-2  :  2  :  4-fri- 
methyhydopentanal,  together  with  the  corresponding 
acid.  Oxidation  of  this  last  sub¬ 
stance  with  sodium  hypobromite 
affords  rf^os-fenchoeamphoric 
acid.  The  hydrocarbon  mixture 
is,  therefore,  essentially  meikyllm « 
Wagner  rearrangement  occurs 


njfc—  QH — CH 


1 

CH*- 


vH2 

-CMe— CiIo 

(LJ 


fenchene  (I).  No 


during  the  dehydration. 


H.  Burton. 


Auto-oxidation  of  cedrene.  A.  Blumann,  W. 
Hellriegel,  and  L.  Schulz  (Ber.,  1929,  62,  [JS],  1697 
— 1700). — Oedrene,  dm  0*938,  aD— 52°  30',  is  converted 
by  protracted  treatment  with  moist  oxygen  at  30 — 35° 
in  presence  of  a  cobalt  drier  into  the  alcohol ,  C^H^O, 
m.  p.  103*5—104°,  b.  p.  160712  mm.,  dl*  0*821,  [a]g 
—217*5°  in  alcohol,  converted  by  acetic  anhydride  and 
sodium  acetate  mainly  into  a  doubly  unsaturated 
sesquiterpene ,  C15H22.  Oxidation  of  the  alcohol  with 
chromic  acid  affords  eedrone,  h.  p.  157 — 159712 
mm.,  m.  p.  32—33%  d"  1-014,  nf  1*51293,  [«]g 
—  91*67°  in  alcohol  (semicarbazone,  m.  p,  239—241°). 

H.  Wren. 

isoFlavone  group.  V.  General  method 
applicable  to  synthesis  of  derivatives  of  7-hydr- 
oxytsoflavone.  W.  Baker,  A.  Pollard,  and  R, 
Robinson  (J.C.S.,  1929,  1468— 1473).— m-Methoxy- 
phenol  reacts  with  phenacyl  bromide  in  presence  of 
acetone  and  aqueous  sodium  hydroxide,  forming 
ca- m -met hoxyphenoxyacetoph enone  (I),  m.  p.  85—86°, 
converted  by  sulphuric  acid  at  —5°  into  6-methoxy*3- 
phenyleoumarone,  m.  p.  43°.  Treatment  of  an 
ethereal  solution  of  I  with  aqueous  potassium  cyanide 
and  30%  sulphuric  acid  affords  a-m-methoxyphenozy - 
methylmandetonitrile  (II),  m.  p.  84 — 85*5%  converted 
by  treatment  with  ethereal  methyl-alcoholic  hydrogen 
chloride  and  subsequent  hydrolysis  with  aqueous- 
alcoholic  potassium  hydroxide  into  a  mixture  of 
a  -  m  -  m  ethoxy ph  en  oxymetkylmandelic  acid,  +H20,  m*  P* 
74 — 76°,  m.  p.  (anhydrous)  96 — 97°  [methyl  ester  (III), 
m.  p.  48 — 19%  by  the  action  of  diazomethane  on  the 
acid],  and  its  amide,  m.  p.  122 — 123°.  Treatment  of 
III  with  80%  sulphuric  acid  at  60°  affords  7-methoxy- 
3-phcnylcoumarin  in  poor  yield.  When  II  is  treated 
with  hydrogen  chloride  in  presence  of  ether  and 
anhydrous  zinc  chloride  and  the  reaction,  product 
hydrolysed  with  water,  3-hydrozy-7 -meihoxyisQ- 
flavanone ,  m.  p.  133—135°,  results.  This  is  reduced 
by  sodium  amalgam  and  methyl  alcohol  to  3  : 4 ~di- 
hydroxy -1  -methoxymofiavane,  m.  p.  153°,  whilst  treat¬ 
ment  with  sulphuric  acid  gives  7-methoxyisoflavone 
(IV),  m,  p.  156°. 

Oxidation  of  7-methoxy-2-styrylisoflavone  in 
pyridine  solution  with  aqueous  potassium  per¬ 
manganate  below  40°  (cf.  A,,  1925,  i,  1299)  gives 
7-methoxyisaflavom-2-carboxyMc  acid,  m ,  p.  241°  with 
loss  of  carbon  dioxide.  Thermal  decomposition  of 
this  acid  also  yields  IV  (cf.  loc.  ciL). 

H.  Burton. 

Substances  derived  from  anhydrocatechin 
tetramethyl  ethers.  W.  Baker  (J.C.S.,  1929, 
1593 — 1604). — Anhydrocatechin  tetramethyl  ether 
(I)  (cf.  Drumm,  A.,  1023,  i,  1221}  is  oxidised  by 
potassium  permanganate  in  slightly  diluted  acetone 
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at  12 — 22°,  yielding  about  12%  of  5  :  7  ;  3' :  4/-tetra - 
melhoxy-3-phenylcoumariti  (II),  m.  p.  177°,  and  a 
substance  which  when  boiled  with  hydrochloric  acid 
gives  5:7:3':  4'-tetramethoxyw0flavylium  chloride 
(III)  (about  8%).  Demethylation  of  II  with  hydriodic 
acid  (d  1*7)  at  140°  produces  5:7:3':  4 9 -tetrahydroxy- 
3 ~phe?iylcoumarin,  m.  p.  337°  (decomp,).  Bhloro- 
glucinaldehyde  reacts  with  sodium  homoveratrate  in 
presence  of  acetic  anhydride,  forming  the  diacetyl 
derivative,  m.  p.  151°,  of  5  :  7 -dihydroxy-3* :  4'-<K- 
m  ethoxy  -  3  -phenylcowmarin ,  m.  p.  about  327°  (decomp.). 
Biethylation  of  the  last-named  substance  with  methyl 
sulphate  yields  II.  Oxidation  of  I  with  potassium 
permanganate  in  slightly  diluted  pyridine  affords 
about  25%  of  II  and  a  trace  of  III.  5  :  7  :  3' :  4'- 
Tetrameth oxy  isoflavy lium  bromide  is  identical  with 
the  bromide  described  by  Drumm  (loo,  ciL)  and 
formulated  as  a  pyrylium  salt.  Oxidation  of  the 
^-base  from.  Ill  with  potassium  permanganate  in 
slightly  diluted  acetone  or  pyridine  gives  a  trace  of  II 
and  2 -hydroxy- 4 :  6-dimet ho xy benzoic  acid ;  the 
maj  or  part  of  the  material  is 
unchanged.  The  annexed  con¬ 
stitution  [R=C6H3(OMe)2]  is  as¬ 
signed  to  the  ^-base.  It  is  im¬ 
probable  that  ssoflavones  are 
derived  from  catechin-like  sub- 


u 


MeO/'V'NCjll 
MeO  CH-OH 


stances.* 

The  “  hydrochloride ”  of  anhydrocatechin  tefcra- 
m ethyl  ether  (Freudenberg,  Carrara,  and  Cohn,  A., 
1926,  73)  is  identical  with  III  and  is  conveniently 
prepared  by  saturating  a  solution  of  I  in  acetic  acid 
and  anhydride  with  hydrogen  chloride.  When  this 
is  carried  out  in  an  atmosphere  of  hydrogen,  III  is 
formed  only  slowly  and  in  small  amount,  indicating 
that  aerial  oxidation  takes  place  during  the  change 
I — >111,  The  “  hydrochloride ?J  of  anhydroepi- 
eateehin  tetramethyl  ether  (Freudenberg,  Fikentscher, 
and  Wenner,  A.,  1925,  i,  692)  is  identical  with  tetra¬ 
methyl- luteolinidin  chloride  (Pratt,  Robinson,  and 
Williams,  A.,  1924,  i,  306),  now  shown  to  be 
5:7:3':  4' -ietram ethoxyflavy lium  chloride  hydro¬ 
chloride  dihydrate,  C19H1905C1,HC1,2H20,  m,  p.  161 — 
162°  (decomp,).  H.  Burton. 


Fluoresceins  and  rhodamines  of  mixed  type. 
N,  N.  Ghatak  and  S.  Butt  (J.  Indian  Chem.  Soc., 
1929,  6,  465 — 471). — A  number  of  unsymmetrically 
substituted  phthaleins  have  been  prepared  by  con¬ 
densing  o-2' :  4'-dihydroxybenzoylbenzoic  acid  with 
phenols  or  aminophenols,  generally  by  heating  with 
concentrated  sulphuric  acid  or  stannic  chloride. 
Condensation  always  occurs  in  the  o- position  of  the 
phenol  to  give  the  fluoran 
(annexed  formula).  The 
colours  of  the  products  deepen 
when  the  substituent  hydr¬ 
oxy-  or  amino-groups  are 
nearer  to  the  bridge  oxygen 
atom  (cf.  Dutt,  A.,  1927, 
1006).  The  following  fluorans 
are  described,  and  their  absorption  maxima,  shades 
on  silk  and  wool,  and  colour  and  fluorescence  in 
solution  tabulated  :  6-hydroxy m.  p.  181°;  4  :  6-e&- 
hydroxy -,  m.  p.  179°;  1  : 6-dihydroxy-,  m.  p.  above 


280°;  2  :  6-dihydroxy- 3  m,  p,  177°;  3:4;  6-trihydroxy- , 
m.  p.  189°;  1:3:  6-trihydroxy -3  m.  p.  above  285° ; 
6-hydroxy A-nietkyl-,  m.  p.  135°;  6-hydroxy -3-methyl-, 
m.  p.  143°;  6-hydroxy -2 -methyl-,  m.  p,  152°;  6-hydr¬ 
oxy-  1  -methyl-i-isopropyl-,  m.  p.  166°;  6-hydroxy- 4- 
methyl- 1  -isopropyl- ,  m.  p.  134° ;  6-hydroxy-Z  :  i-benzo -, 
m.  p.  117°;  6-hydrozy-2  :  3-benzo-,  m,  p.  113°; 
6-hydroxy -2  ;  3-{4? -hydroxy)benzo-3  m.  p.  183°;  3 -di- 
methylamino-6 -hydroxy-,  m.  p.  169°;  3 -dieihylamino- 
6-hydroxy-,  m.  p.  163°.  R.  1C.  Callow. 

Plant  colouring  matters.  Carotinoid  pigment 
from  maize  :  zeaxanthin.  P.  Kabber,  H.  Salo¬ 
mon,  and  H.  Wehrli  (Helv.  Chinn  Acta,  1929,  12, 
790 — 792). — Extraction  of  maize  with  ethyl  alcohol 
and  light  petroleum  gives  zeaxanthin ,  C40H56O2,  m.  p. 
201 — 202°,  and  a  yellow  pigment  (flavone~  deriv¬ 
ative  ? ).  With  sulphuric  acid  zeaxanthin  gives  a  stable 
deep  blue  coloration.  R.  J.  W.  Le  Fevre, 

Mononitro-  and  dinitro-thiophens.  II. 
Vapour  pressures.  V.  S.  Babasinian  and  J.  G. 
Jackson  (J.  Amer.  Chem,  Soc.,  1929, 51,  2147—2151). 
— The  vapour  pressures  of  pure  (a)  nitro-  and  (b) 
dinitro-thiophens  (cf.  A.,  1928,  1378)  have  been 
measured  by  an  improved  dynamic  method  at  (a) 
105—170°,  ( b )  115—250°,  The  calculated  b.  p., 
molecular  latent  heats  of  vaporisation,  and  entropies 
of  vaporisation  (cf.  Hildebrand,  A.,  1915,  ii,  416), 
respectively,  are  (a)  218*2°,  12,300  g.-cah,  14*7,  and  (b) 
293*3°,  14,300  g.-eal.,  and  14*8.  Mtrofchiophen  is 
stable  at  170° ;  dinitrothiophen  decomposes  at  250°  and 
reacts  with  mercury  at  195°.  H.  E.  F,  Notton. 

Thionaphthen  derivatives,  G.  Komfpa  (J.  pr. 
Chem,,  1929,  [ii],  122,  319—331). — In  the  nitration  of 
thionaphthen  with  nitric  and  acetic  acids  an  inter¬ 
mediate  substance,  m.  p.  154*5°,  is  obtained  if  a 
deficiency  of  nitric  acid  is  used  for  a  short  period. 
Reduction  of  nitrothionaphthen  with  *  stannous 
chloride  yields  the  double  tin  salt,  m.  p.  204°,  of 
amino  thionaphthen.  The  free  base  is  obtained  by 
steam  distillation  of  the  basified  reduction  product 
and  is  isolated  from  the  aqueous  distillate  as  its  acetyl, 
in.  p.  166—167°,  or  benzoyl  derivative,  m.  p.  132°, 
since  the  free  base  is  unstable  and,  moreover,  cannot 
be  converted  into  hydroxythionaphthen  (cf.  Fried- 
lander,  A.,  1907,  i,  335).  Sulphonation  of  pure  thio¬ 
naphthen  obtained  by  reduction  of  2-hydroxythio- 
naphthen  yields  a  monosulphonic  acid  isolated  as  its 
sodium  salt,  but  with  commercial  thionaphthen 
only  a  mixture  of  mono-  and  di-sulphonic  acids  could 
be  obtained,  whence  a  pure  disulphonie  acid  was 
isolated  as  its  sodium  salt,  Thionaphthen  and 
bromine  in  carbon  tetrachloride  give  2 -bromothio- 
naphthen,  b.  p,  136 — 137713  mm.,  if  1*6294,  the 
bromine  atom  of  which  is  not  replaced  by  hydroxyl 
either  by  boiling  30%  aqueous  sodium  hydroxide  or 
methyl-alcoholic  potassium  hydroxide  at  200 — 210°, 
although  in  the  latter  case  an  acidic  substance, 
C9H10O2S,  m.  p,  125°,  is  obtained.  Bibromothio- 
naphthen,  m.  p.  57*5°  (Korappa,  A.,  1894,  i,  130),  is 
also  stable  to  30%  alkali,  nitric  and  hydrochloric 
acids.  Chlorination  of  thionaphthen  in  carbon  tetra¬ 
chloride  yields  1 ;  2(  t)-dichlorothionaphthen,  b.  p. 
125 — 127°/10  mm.,  m.  p.  54°,  2-Thionaphthenyl 
methyl  ketone,  m.  p.  64°  (semicarbazone,  m.  p.  244— 
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24.5°),  is  obtained  in  30%  yield  by  the  action  of 
anhydrous  aluminium  chloride  on  acetyl  chloride  and 
tbionaphthen  in  carbon  disulphide  solution,  and  is 
oxidised  by  sodium  liypobromite  to  thionaphthen-%- 
carboxylic  acid ,  m.  p.  174—175°.  J.  W.  Baker. 

Thiophen  analogues  of  di~,  tri-,  and  tetra- 
phenylmethane  compounds.  W.Minhis  (J.  Amer. 
Chem.  Soe.,  1929,  51,  2143— 2147).— The  thiophen 
derivatives  are  obtained  by  the  methods  applicable  to 
their  benzene  analogues,  but  usually  in  smaller  yield. 
Phenyl  2-thienyl  ketone  (Comey,  A.,  1884,  1168)  and 
phosphorus  pentachloride  at  60—80°  give  dkhloro- 
phmylthknylmethane,  which  cannot  be  distilled  at 
20  mnu,  whilst  aluminium  amalgam  and  ammonia 
give  phenyl-2-thienylcarbinol,  m.  p.  57—58°.^  Di- 
phenylthienylcarbinol  (cf.  Gomberg,  A.,  1913,  i,  641), 
from  phenyl  thienyl  ketone  and  magnesium  phenyl 
bromide,  is  reduced  by  formic  acid  to  diphenyl- 
thienylmethane  and  a  bimolecular  substance ,  m.  p. 
174° ,  and  converted  by  hydrogen  bromide  in  benzene 
into  diphenyUhienylmelhyl  bromide,  m.  p.  110 — 111° 
(decomp,  when  kept),  and  by  l^drogen  chloride  into 
diphenylthienylmethyl  chloride ,  m.  p.  80 — 81°.  Di- 
phenylthienylmethylamline  has  m.  p.  118 — 119°.  The 
chloride  or  bromide  reacts  quantitatively  with 
molecular  silver  in  benzene,  giving  red  solutions  of 
diphenylthienylmethyl,  from  which  a  pink  solid,  m.  p. 
167 — 162°,  was  obtained.  This  radical  resembles 
phenylthioxanthyl  in  its  reactions  (cf.  A.,  1921,  i, 
163)  /  An  attempt  to  prepare  triphenylthienylmethane 
from  triphenylmethvl  chloride  and  magnesium  thienyl 
iodide  gave  instead  5  :  5 f -bistriphenylmethyl-2  :  -di¬ 
thienyl,  m.  p.  277°  (tft&rorao-derivativo,  m.  p.  287°), 
also  formed  from  triphenyl -2-iodo thienylmethane  and 
copper  powder  at  200 — 250°.  Magnesium  thienyl 
iodide  gives  with  fluorenone  d-thienyljluoren-9-ol, 
m.  p.  81 — 82°,  with  phenyl  a -naphthyl  ketone,  phenyl - 
QL-naphthylthknylcarbinol]  m.  p.  131°,  and  with 
x  ant  hone,  d-thienylxantheti-d-ol,  m.  p.  168 — 169°. 
This  gives  with  hydrogen  chloride  in  ethyl  acetate 
d'ChlorO'ddh ien ylxan then,  from  which  a  ferrichloride, 
m.  p.  198°,  mercurichloride,  m.  p.  182 — 198°  (decomp.), 
and  zincicMoride ,  m.  p.  225 — 227°,  are  obtained. 

H.  E.  F.  Nottok. 

Synthesis  of  hexahydro-p-coUidine.  M.  be 
Montmollin  and  M.  Martehet  (Helv.  Cliim.  Acta, 
12,  1929,  604 — 609). — n-Propyl  alcohol  is  oxidised 
catalytically  (Sabatier-Seuderens)  to  n-propaldehyde, 
converted  by  saturated  potassium  carbonate  solution 
into  the  corresponding  aldol.  Reduction  of  the 
crude  aldol  is  carried  out  in  situ  by  aluminium 
turnings.  From  the  resulting  p-metliylpentane-ocy- 
diol  (xy-dibromo-$-methylpentam,  b.  p.  80 — 82°/12 
mm.,  and  a  bromohydroxy-fi-methylpenlane,  b.  p.  86 — 
94°/12  mm.,  are  obtained  hy  the  action  of  phosphorus 
tribromide  in  benzene  solution. 

The  related  fi-methylpentane-xy-dicarboxylonitrile, 
b.  p.  189 — 193°/12  mm.,  is  reduced  by  sodium  and 
boiling  alcohol  to  y-methyl-$-ethylpentamethylene* 
diamine,  b.  p.  100 — 103°/12  mm.,  which  gives  hexa- 
hydro-p-collidine  hydrochloride  when  its  ethereal 
solution  is  treated  with  dry  hydrogen  chloride. 
Catalytic  hydrogenation  (pyrophoric  nickel)  of 
p-methylpentane-ay*dicarboxvlonitriie  results  in  the 


direct  production  of  about  30%  of  the  disubstituted 
piperidine  owing  to  simultaneous  hydrogenation 
and  cyelisation.  R.  J,  W.  Le  F6vre. 

[Preparation  of]  benzoylpiperidine.  C.  S. 
Marvel  and  W.  A.  Lazier  (Organic  Synthesis,  1929, 

9,  16—19). 

Action  of  piperidine  and  piperazine  on  the 
a-oxides  of  ethylene,  isobutylene,  and  tri- 
methylethy  lene .  K.  A.  Kras  us  ki  and  K.  G. 
Kosenko  (Ukraine  Chem.  J.,  1929,  4,  38-59).— The 
action  of  piperidino  and  piperazine  on  ethylene,, 
isobutylene,  and  trimethylethylene  a-oxides  with  the 
formation  of  a-amino-alcohols  was  investigated.  The 
reaction  was  much  more  vigorous  with  piperidine  than 
with  piperazine,  in  accordance  with  the  rule,  suggested 
by  the  author,  that  the  rate  depends  on  the  electrolytic 
dissociation  constant  of  the  amine .  Piperidine  and  iso¬ 
butylene  oxide  reacted  in  a  sealed  tube  at  100°  to  give 
piperidinotrimethylcarbinol,  b.  p,  202 — 202*5°,  df 
0*9114  (hydrochloride,  m.  p.  191—192°;  chloroaurate, 
m.  p.  118 — 119°;  picrate,  111*5°).  Piperidine  and 
trimethylethylene  oxide  \mder  the  same  conditions 
gave  only  a  12%  yield  of  the  corresponding  amino- 
alcohol,  but  this  was  raised  to  70%  by  the  addition  of 
water  to  the  reaction  mixture.  The  amino-alcohol 
was  dimethylpiperidinoethylcarbinol,  b.  p.  219*5— 
220*5°  (hydrochloride,  m.  p.  187 — 179°;  chloroaurate, 
m.  p.  73 — 74*5°;  picrate,  m.  p.  83 — 84°). 

Piperazine  reacted  with  2  mols.  of  the  oxides  in  every 
case,  to  give  dihydroxy- carbinols ;  the  monohydroxy- 
compounds  could  not  be  obtained.  Piperazine  and 
isobutylene  oxide  gave  1  :  4:-di-$-hydroxyisobutylpiper* 
azine,m .  p.  (+2H*0)  78 — 79°,  m.  p.  (anhydrous),  102— 
102*5°  [hydrochloride,  m.  p.  224°  (decomp.) ;  chloro- 
aurate,  m.  p.  198°  (decomp.) ;  picrate,  decomposes 
above  200°].  With  trimethylethylene,  piperazine 
reacted  less  readily  to  give  a  40%  yield  of  1  : 4-di- 
p -hydroxy- %$-dimethylpropylpiperazme , 
(OH-CMe./CHMe)2:C4H8N2,  b.  p.  124—124*5°  [hydro¬ 
chloride,  does  not  melt  at  300°;  chloroaurate,  m.  p* 
180 — 182°  (decomp.) ;  picrate,  decomposes  above 
220°].  Considerable  quantities  of  trimethylethylene 
glycol,  b.  p.  176 — 178°,  which  yielded  a  hexahydrate, 
m.  p.  23*5 — 24°  were  also  obtained.  If  the  re¬ 
action  was  carried  out  at  160—180°  the  jrield  of  the 
carbinol  was  not  increased,  but  methyl  isopropyl 
ketone  was  obtained,  owing  apparently  to  the 
decomposition  of  the  amino-carbinol,  as  the  olefine 
oxide  does  not  isomerise  to  the  ketone  in  alkaline 
solution.  From  the  higher  fraction  of  the  reaction 
mixture,  a  compound  which  did  not  form  a  hydro¬ 
chloride,  chloroaurate,  or  picrate,  and  was  probably 
a  dehydration  product  of  the  amino-earbinol  was 
isolated  in  an  impure  state  as  a  viscous  liquid. 

M.  ZVEGIHTZOV, 

Homologues  of  t  etr  ahy  dr  o  carb  azole .  G. 
Plakcher,  B.  Cecchetti,  and  E.  Gnmi  (Gazzetta, 
1929,  59,  334 — 347). — When  2  :  3-propyleneindole 
(dihydropentindole ;  Perkin  and  Plant,  J.C.S.,  1923, 
123,  3243)  in  alcoholic  sodium  ethoxide  solution  is 
treated  with  chloroform  a  vigorous  reaction  takes 
place  in  which  it  is  assumed  that  the  dicliloromethyl 
group  enters  the  11  position  and  the  pyrrole  ring  is 
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-enlarged  with  the  formation  of  Z-chloro  2 : 4-cyelo- 
propylenequinoline  {annexed  for¬ 
mula),  m.  p.  208°,  2:3 *Penia~ 
meikyleneindole ,  m.  p.  148°  (picrate, 
m.  p.  140°),  is  obtained  by  heating 
cyclo  Iieptanonephenylhydrazone 
with  10%  sulphuric  acid.  Only  a 
trace  of  basic  product  is  obtained  by  treatment  of 
this  with  chloroform  and  sodium  ethoxide.  cyclo- 
Hepian  one-p-nitropk enylhydrmone  has  m.  p,  137°. 
ci/doHeptanone  condenses  with  as-methylphenyl- 
hydrazine,  and  the  product,  treated  with  10% 
sulphuric  acid,  yields  E-methyl-2  :  3 -peniameihylene- 
indole ,  m.  p.  50°  ( picrate ,  m.  p.  78°),  which  on  long 
heating  with  methyl  iodide  yields  the  hydriodide,  m.  p. 
249°  (decomp.),  of  a  hose,  C15H19N,  m.  p.  55°  (picrate, 
ln»  p.  138°).  When  tetrahydroearbazole  is  heated  in 
a  sealed  tube  with  excess  of  ethyl  iodide,  9  : Il-dt- 
ethyl- &w'l-carbazolenine  hydriodide  (I),  m,  p.  190 — 
200°  (decomp.),  is  obtained.  The  phenylhydrazone 
of  2-ethyleydohexanone  yields  with  sulphuric  acid  a 
mixture  of  1 1  -ethyl- A^-mrbazolenine,  b.  p.  190 — 195°/12 
mra.  ( picrate ,  in.  p.  138°)  (II),  and  acid-soluble 
1  -etkyltetrahydr&carbazole,  b.  p.  160 — 175°/17  mm. 
(picrate,  m .  p.  145°)  (III).  With  ethyl  iodide,  II 
yields  L  The  as-ethylphexiylhydrazone  of  2-ethyl- 
cyclohexanone  yields  with  sulphuric  acid  a  mixture 
of  1  : 9 -diethyltetrahydrocarbazole,  b.  p.  200 — 210°/15 
mm.  (picrate,  m.  p.  about  65°),  and  I  (picrate,  m.  p, 
131°),  The  postulated  course  of  these  reactions  is 
supported  by  a  similar  series  with  methyl  derivatives. 
The  phenylhydrazone  of  2-methylcycfehexanone,  b.  p. 
250°/35 — 40  mm.,  yields  l-meihyltetrahydrocarbazole , 
b.  p.  208°/25  mm.,  m.  p.  65°  (picrate,  m.  p.  145°)  (IV), 
and  1 1 -methyl-A^-carbdzolenine,h.  p.  176 — 177°/25mm., 
m,  p.  65°  (picrate,  m.  p,  169°)  (V).  Reduction  of  IV 
by  tin  and  hydrochloric  acid  yields  1  -methylcarbazoline 
hydrochloride,  m.  p.  268°.  Eeduction  of  ¥  yields 
II •melhylcarbazoline  hydrochloride ,  m.  p.  220°.  With 
methyl  iodide  IV  yields  1:9: 1  1-trimethylcarbazole 
(picrate,  m.  p.  157°),  whilst  V  yields  9  : 11  -dimethyl- 
&w'l-carbazolenine  hydriodide,  m.  p.  211°.  The 
phenylosazone  of  2-hydroxycycZohexanone  yields  with 
sulphuric  acid  1  -ketotetrahydrocarbazole,  m.  p.  167° 
[picrate,  m.  p.  162°;  mmicarbazone ,  m.  p,  227° 
(decomp.) ;  semicarbazone  picrate,  m.  p.  182°], 

B.  K,  Callow. 

Natural  rotation  of  polarised  light  by  optically 
active  bases.  III.  Rotation,  refraction,  and 
volume  of  organic  bases  in  solution.  W.  Eeithe 
(Monatsh,,  1929,  52,  151—162;  of.  A.,  1928,  1022 ; 
this  vol.,  647).— The  rotatory  powers,  refractive 
indices,  and  densities  of  a-pipecoline  and  its  hydro¬ 
chloride,  a-phenylethylamine,  r-phenylethylamine 
hydrochloride,  tetrahydro-2-mefchylquinoline  and  its 
hydrochloride,  a-methylindoline  and  its  hydrochloride, 
m.  p.  142 — 143°,  have  been  determined  in  the  pure 
state  and  in  various  solvents  and 'the  values  of 
AT soiutioa”~ Af sab?rfancc  and  'V ,«o!ution”~“ T subsUaco  calculated. 
With  a-pipecoline  in  water,  alcohol,  and  methyl  alcohol 
there  is  a  decrease  in  the  value  of  M,  in  carbon  tetra¬ 
chloride,  ether,  heptane,  and  acetone  there  is  an 
increase,  whilst  benzene,  chloroform,  ethyl  acetate, 
and  pyridine  have  little  or  no  influence.  Tor  com¬ 


parison  the  effect  of  solvent  on  cyclohexane  is 
examined  :  here  the  values  increase  throughout  the 
series,  indicating  that  the  differences  with  a-pipecoline 
are  diie  to  solvent  action  on  the  imino-group.  With 
phenylethylamine  all  the  solvents  used  except 
benzene,  pyridine,  and  water,  cause  generally  an 
increase  ;  similar  differences  are  shown  by  ethyl¬ 
benzene  except  in  heptane  and  halides.  The  phenyl 
group  has  also  a  considerable  influence  on  the  rotatory 
power.  Tetrahydro-2-methylquinoline  and  a-methyl¬ 
indoline  give  increased  Values,  again  due  to  the  phenyl 
group.  Ether  exerts  an  abnormal  effect  on  the 
molecular  volume  of  the  bases  examined,  but  apart 
from  this  the  variation  in  the  rotatory  powers  and  V 
is  more  in  agreement  than  with  the  rotatory  power 
and  If.  The  rotatory  power  of  a-pipecoline  hydro¬ 
chloride  is  much  lower  in  chloroform  than  in  water  or 
alcohols.  H.  Burton. 

Two  ms-tetrahydro-9  :  S'-diacridyls  (?).  K. 
Lehmstedt  and  H.  Hundertmark  (Ber.,  1929, 
62,  IB],  1742 — 1743). — The  constitution  of  9  :  9'-di- 
acridyl  (Lelimstedt  and  Wirth,  A.’,  1928,  1259)  is  con¬ 
firmed  by  its  conversion  by  zinc  dust  and  acetic  acid 
into  tetrahydrodiacridyl,  m.  p.  214°  with  decomposition 
into  acridine  and  aeridan.  This  latter  compound  is 
not  identical  with  the  tetrahydrodiacridyl,  m.  p. 
279°,  of  Sehlenk  and  Bergmann  (A.,  1928,  1031  seq.}. 
The  “  insoluble  hydroacridine  of  Graebe  and  Caro 
has  the  composition  C20H22ON2  and  hence  differs  from 
Schlenk’s  compound;  under  certain  conditions  it 
loses  water  with  formation  of  9  : 10  :  9' :  W-teira- 
hydro-10  :  W-diacridyl,  m.  p.  220°.  EL  Wren. 

.  [Preparation  of]  pyrrole.  S.  M.  McElvain  and 
K.  M.  Bouageb  (Organic  Syntheses,  1929,  9,  78—79). 

Inner  complex  salts  of  2-pyridyl  methyl 
ketoxime.  B.  Emmery  and  KL  Diehl  (Ber.,  1929, 
62,  [£],  1738 — 4742). — Cobaltic  hydroxide  is  trans¬ 
formed  by  a  boiling  aqueous  solution  of  2-pyridyl 
methyl  ketoxime  into  the  compound, 

Co  (<^KC^^CMe)a  i  decomp.  275 — 280°.  The 

nicker  compound  is  isolated  as  the  substances 
2C14H1402N4Ni,Ph0Me,  GuKuO^JKi94CJ3.JS,  and 
C14Hi402N4ffi,2C5H5N,4H20.  The  substances 

Ci4H3,402N4Zn,H20,  2C14H1402N4Zn,Zn0,  and 

C28H30O4N8Cd,  decomp,  above  250°  are  described. 

H.  Wren. 

Pyrrole  derivatives.  G.  Plano  her,  G.  Bossi, 
and  E.  Ghigi  (Gazzetta,  1929,  59,  347— 355).— Inter¬ 
action  of  pyrrole  -  2  -  carboxylic  acid  with  mercuric 
acetate  in  aqueous-alcoholic  solution  in  presence  of  a 
little  acetic  acid  yields  a  compound  to  which  the 
constitution  I  is  assigned. 


o-Phmylpyrrole-2-aldehyde,  m.  p.  138°  (semi- 
carbazone,  m.  p.  190°;  p -nitrophenylhydrazone,  m.  p. 
222° ;  azine ,  m„  p.  240°;  azlaetone,  m.  p.  180° ;  com¬ 
pound  with  1  mol.  ( ?)5-dimethylcyclohexane-]  :  3- 
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dione,  m.  p.  129°),  is  obtained  in  poor  yield  by  the 
action  of  chloroform  on  2-phenylpyrrole  in  aqueous- 
alcoholic  potassium  hydroxide  solution,  but  in  good 
yield  by  the  Adams-Levine  modification  of  the 
Gattermann  synthesis  (A.,  1924,  i,  860)  from  2-phenyl- 
pyrrole.  In  the  latter  reaction  (5 -phenyl-2-pyrryl)  - 
(5-phenyl-2-pyrrohnyl)metliane  hydrochloride,  blue  (II) 
(perchlorate),  is  formed  as  a  by-product. 

R.  K.  Callow. 

Action  of  piperazine  on  tsosafrole  oxide.  T.  S. 
Kusner  (Ukraine  Ohem.  J.,  1929,  4,  S5— 88;  cf.  A., 
1928,  999). — An  equimolecular  mixture  of  piper¬ 
azine  and  tsosafrole  oxide  was  kept  in  ethyl- alcoholic 
solution  at  the  ordinary  temperature.  Slow  combin¬ 
ation  occurred,  giving  a  compound  (2  oxide  +  1  base), 
a  white  powder,  m.  p.  238 — 240°  (decomp.),  insoluble 
in  most  organic  solvents.  M.  Zvegintzov. 


A1-  and  A2-Pyrazolines.  Iv.  von  Aijwers  and  E. 
Caube  (Annalen,  1929,  470s  284— 312).— When  a 
pyrazoline  is  formed  by  the  addition  of  an  aliphatic 
diazo-compound  to  an  unsaturated  ester,  a  nitrogen 
atom  becomes  attached  to  the  a -carbon  atom,  and  an 
intermediate  compound  of  the  type  I  is  formed  ;  this 
then  changes,  by  migration  of  hydrogen,  to  give  a 


(I.) 


RpH — CH'CGJU 

x-ch-n:n 


R-QH-giI*C02R'  , 
x-c;n*nh 


R-pH— OCCUR' 
X-CH-NH-N 


(in.) 


compound  of  type  II  or  of  type  III  (cf.  Buchner,  A., 
1893,  i,  passim ;  von  Pechmann,  A.,  1898 — 1901,  i, 
passim).  Buchner  considered  that  compounds  of 
type  I  (A1-pyrazolincs)  underwent  immediate  isomeric 
change ;  since  in  the  cases  investigated  by  him  the 
groups  X*  and  -C02R'  were  identical,  being  the 
carbethoxyl  group,  types  II  and  III  (A2-pyrazolines) 
became  identical.  Compounds  of  each  of  the  three 
types  are  now  described. 

There  being  no  suitable  chemical  method,  com¬ 
pounds  of  types  II  and  III  are  distinguished  by  optical 
means.  It  has  been  shown  (A.,  1927,  1203)  that 
3-phenylpyrazolines,  unlike  the  5 -phenyl  isomerides, 
give  a  strong  exaltation  of  the  refractivity  and 
dispersivity ;  since  compounds  of  type  III  contain  a 
conjugated  system  of  double  linkings,  whilst  those 
of  type  II  do  not,  it  can  be  assumed  that  compounds 
having  exaltations  comparable  with  that  of  3 -phenyl  - 
pyrazoline  are  of  type  III.  The  author,  as  usual, 
employs  the  specific  exaltation,  ED,  as  the  character¬ 
istic  speetrochemieal  property. 

Pyrazolines  are  prepared  by  the  addition  of  diazo- 
methane  or  diazoethane  to  a  number  of  esters  in 
ether  at  —5°,  and  the  products  are  all  found  to  be  of 
type  III,  i.e.,  to  be  3-carboxylates.  Thus  ethyl 
acrylate  and  diazomethane  give  ethyl  pyrazoline - 
3 -carboxylaie,  m,  p.  73 — 74°,  EES  +  1*5.  Tho 
pyrazolines  are  oxidised  by  bromine  to  the  corre¬ 
sponding  pyrazoles,  which  show  no  exaltation ;  thus 
the  above  compound  yields  ethyl  pyrazole-3(o)-carb- 
oxylate ,  m.  p.  157 — 158°,  which  hydrolyses  to  the 
known  acid.  The  addition  of  diazomethane  takes 
place  readily,  but  that  of  diazoethane  (obtained  by  the 


gradual  addition  of  methyl-alcoholic  potassium  hydr¬ 
oxide  to  a  boiling  ethereal  solution  of  nitrosoethyl- 
urethane)  is  slower ;  with  methyl  acrylate,  methyl 
5-methylpyrazoline-3-carbozylate,  m.  p.  42*5 — 44°,  b.  p. 
13S°/12  mm.,  EEg  +1*65°,  is  formed,  which  gives  a 
1  -acetyl  derivative,  b.  p.  140°/I2  mm.,  a  l-carbethoxy- 
derivative,  in.  p.  84 — 85*50,  and,  with  sodium  metli- 
oxide  and  methyl  iodide,  a  1  -methyl  derivative,  b.  p. 
about  105°/12  mm. 

The  preparation  of  conjugation-free  compounds,  of 
type  II,  is  more  difficult,  but  is  effected  by  the  con¬ 
densation  of  unsaturated  esters  with  hydrazine .  W ith 
hydrazine  itself,  methyl  p-aeetylacrylate  gives  mainly 
tho  liydrazide  of  the  acid,  but  when  the  hydrochloride 
is  used,  methyl  3  -  methylpyr  azoline  -  5  -  carboxylaie ,  b.  p. 
117°/12  mm.,  df  1*139,  nfl  1476,  ESg  +0*05,  is 
obtained.  This  ester  gives,  with  phenylcarbimide,  a 
\-phenykarbamyl  derivative,  m.  p.  117*5 — 118*5°;  the 
acetyl  derivative  has  m.  p.  52*5 — 55° ;  the  l-carb- 
el/ioxy-derivative,  m.  p.  53 — 54*5°,  would  be  expected 
to  be  formed  by  ring-closure  from  methyl  ^-acetyl- 
acrylate  carbethoxyhydrazone ,  m.  p.  127 — 127*5°,  but 
actually  the  hydrazone  is  regenerated.  The  action  of 
methylhydrazine  on  methyl  P-acetylacrylate  gives  rise 
to  a  largely  resinified  product,  identified  as  methyl 

I  : 3 -dimethylpyrazolme-o -carboxylaie,  b.  p.  104°/ 

II  mm.,  df  1*152,  nfu  1*501,  ESf  -0*05. 

Similarly,  methyl  crotonate  with  diazomethane  (cf. 

von  Pechmann  and  Burkard,  A.,  1901,  i,  167)  yields 
methyl  4 - methylpyrazoline-Z-ca rboxylate,  m.  p.  33 — 35°, 
b.  p,  139°/13  mm.,  ED20  +1*5  (benzoyl  derivative,  m.  p. 
89 — 90°),  which  is  oxidised  to  methyl  k-methylpyrazole- 
S(o)- carboxylaie,  m.  p.  170 — 171°,  hydrolysed  to  the 
acid.  With  diazoethane,  methyl  4  :  5-dimethylpyraz- 
oline  -  3  -  carboxylaie ,  b,  p.  139 — 140°/14  mm,,  df  1*101, 
?if?e  1*506,  ELg  +1*55,  is  formed,  which  gives  a 
1  -phenylcarbamyl  derivative,  m.  p.  Ill — 113° ;  methyl 
4  :  o -dim ethylpyrazole-Z-carboxylate  and  its  parent  acid 
will  be  described  later.  Methyl  crotonate  reacts  very 
slowly  with  phenyldiazomethane,  to  give  an  impure 
pyrazoline,  oxidised  and  hydrolysed  to  3(o )-phenyl- 
4i-methyl2iyrazole-§(Z)-carboxylic  acid,  111.  p.  234 — 236° 
(decomp.). 

Ethyl  cinnamate  and  diazomethane  give  ethyl 
4- phenyl  pyrazoline-3-carboxylaie ,  m.  p.  100 — 100*5°, 
oxidised  to  ethyl  4:-phenylpyrazole-*S(5) -carboxylaie, 
m.  p.  162 — 162*5°.  From  amyl  cinnamate,  amyl 
4:-phenylpyrazoline-4$-carboxylateJ  m.  p.  109 — 111°,  df 
1*095,  nD  1*617,  EE20  +1*05  (in  quinoline,  which  may 
be  responsible  for  the  small  relative  deficiency  of  the 
exaltation). 

""The  product  described  by  Gabriel  and  Colman  (A., 
1899,  i,  390)  as  the  hydrazone  of  benzoylacrylic  acid, 
from  which  it  is  obtained  by  the  action  of  hydrazine,  is 
actually  %-phenylpyr azoline-5 -carboxylic  acid,  m.  p. 
186° ;  with  acetic  acid  this  gives  a  1  -acetyl  derivative, 
m.  p.  216 — 217*5°,  and  with  nitrous  acid  a  1  -nitroso- 
compound,  m.  p.  133*5°  (decomp.).  Attempted 
esterification  by  methyl  alcohol  and  sulphuric  acid 
or  hydrochloric  acid  gave  resinous  products,  but  by 
the  action  of  diazomethane  the  methyl  ester,  b.  p. 
178712  mm.,  df  1*179,  nf}  1*578,  ESS  +1*35,  is 
obtained ;  although  this  is  a  5-carboxylate,  it  gives  an 
exaltation,  since  there  is  a  phenyl  group  in  the  3-posi- 
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tion.  The  ester  reacts  with  phenylearbimide  to  give 
a  1  -phenylcarbamyl  derivative,  m.  p,  136*5 — 137*5°; 
the  acid,  with  bromine  to  give  4t-bromo-Z(5)~phenyl- 
pyrazokS(3)- carboxylic  acid,  m.  p,  256 — 257°,  identical 
with  a  specimen  prepared  by  bromination  of  the 
parent  acid. 

Dimethyl  maleate  and  diazoethane  yield  methyl 
B-methylpyrazolim- 3  ;  A-dicarboxylate>  b.  p.  145 — 153°/ 
2  mm.,  E£g  +1*4,  which  is  oxidised  and  hydrolysed 
to  5-methylpyrazole~3  : 4 -dicarboxylic  acids  m.  p.  229 — 
230°. 


In  the  investigation  of  the  possibility  of  the  existence 
of  compounds  of  type  I  (A^pyrazolinea),  it  was 
considered  that  such  compounds  would  be  most  likely 
to  have  independent  existence  when  the  product  to 
which  they  would  invert  would  be  non-eonjugated. 
In  the  reaction  between  methyl  citraconate  and 
diazomethane,  the  conceivable  products  are  as  formul¬ 
ated  below  : 


Me  Me 


Me 

(V.)  <vt) 

Me 

K*hrx  tvm) 

X 


[X— C02Me] 

but  of  these  IV  and  V  can  be  excluded,  since  IV  could 
be  obtained  only  by  inversion  of  V,  and  since  V  would 
itself  invert  in  the  opposite  direction  to  give  the 
conjugated  compound  VI.  Von  Fechmann  and 
Burkard  investigated  the  reaction  (A.,  1901,  i,  167), 
and  oxidised  their  product  to  the  pyrazole;  they 
considered  the  first  product  to  be  VII  or  VIII.  The 
reaction  is  actually  more  complex,  and  the  product 
from  18  g,  of  the  original  ester  yields  three  fractions, 
A  (3  g.),  B  (12  g.),  and  C  (2  g.),  A  consists  of  methyl 
1-methylcyclopropaneA  :  2-dicarboxylates  b.  p.  104°/ 
14  mm.,  df  1*112,  itfl0  1*4466,  which  shows  exaltation, 
of  refraetivity  and  of  dispersivity,  and  is  hydrolysed 
to  the  acid  (mixed  isomerides,  m.  p.  100 — 120°) ; 
the  last  is  converted  into  the  anhydride  (ef.  Ingold, 
A,,  1925,  i,  357),  which  takes  up  water  from  the 
atmosphere  to  form  the  cis -acid.  The  high -boiling 
fraction  C  is  identified  from  its  exaltation  as  the 
co-ordinated  methyl  4-??? ethylpyrazoli?ie-3  :  4 -dimrb- 
oxylate ,  m.  p.  58 — 60°,  b,  p.  178°/12  mm.,  EEf  +0*95 
(the  somewhat  low  value  of  the  exaltation  is  attributed 
to  the  effect  of  the  ^em-grouping) ;  with  phenylearb¬ 
imide,  the  1  -phenylcarbamyl  derivative,  m.  p.  148 — 
149°,  is  formed.  Oxidation  and  hydrolysis  gives  a 
methylpyrazoledicarboxyiic  acid,  m.  p.  313° ;  such  an 
acid  could  be  formed  by  the  migration  of  either  the 
4 -methyl  or  the  4-carbomethoxyl  group  to  tiie  5-posi¬ 
tion,  and  could  thus  be  either  4-methylpyrazole« 
3  : 5-dicarboxylic  acid,  or  5-methylpyrazole-3  :  4-di- 
carboxylic  acid.  The  latter  of  these  is  formed  (m.  p« 
229 — 230°)  from  methyl  maleate  (see  above),  and 


the  present  substance  has  thus  the  former  structure 
(of.  Klages,  A.,  1903,  i,  528).  The  migration  of  the 
carbomethoxyl  group  in  this  oxidation  is  noteworthy  ; 
its  elimination  would  have  been  expected. 

The  main  fraction  B,  which  is  optically  normal,  must 
have  one  of  the  structures  VII  or  VIII,  and  these  can 
be  distinguished  chemically.  All  the  A2~pyrazolines 
described  above  react  vigorously  with  ethyl  ehloro- 
formate  or  with  phenylearbimide ;  the  present  sub¬ 
stance  is  indifferent  to  the  former,  and  reacts  only 
slowly  with  the  latter,  giving  ill-defined  products,  and 
thus  does  not  possess  a  secondary  nitrogen  atom.  It 
must  therefore  be  a  A1-pyrazoline,  namely,  methyl 
%-methyl*h1-pyrazoline-%  :  A-dicarboxylate,  b.  p.  148°/ 
12  mm.,  df  1*200,  1*464,  E£jJ  0*0.  This  is  con¬ 

firmed  by  the  fact  that  the  action  of  hydrogen  chloride 
converts  it  into  the  hydrochlorides  m,  p.  about  120°, 
of  methyl  B-methylpyrazolineA :  B-dicarboxylaie  (the 
structure  VIII  above),  b.  p.  172°/20  mm.,  df  1*230, 
nfle  1*479,  +0*05,  which  reacts  with  phenyl¬ 

earbimide,  giving  unidentified  products.  Oxidation 
of  either  the  A1-  or  of  this  A2-pyrazoline  gives  3(5)- 
methylpyrazole-4-earboxylie  acid  (ef,  von  Pechm&nn 
and  Burkard,  loc ,  cit.) ;  carbomethoxyl  has  been 
eliminated  from  the  ^em-grouping. 

Methyl  dimethylmaleate,  b.  p.  10G°/17  mm., 
obtained  from  the  anhydride  (Ott,  A.,  1928,  1351), 
reacts  with  diazomethane  to  form  a  product  'which  is 
optically  normal,  and  is  identified  as  methyl  3  : 4t-di* 
methyl  -  hA-pymzoline-%  :  A-dicarboxylate ,  m.  p.  49 — 51°, 
b.  p.  149°/11  mm.,  df  1*172,  nfltt  1*440,  ESS  0*0,  since 
it  reacts  only  very  slowly  with  phenylearbimide,  and 
since  it  is  converted  by  hydrogen  chloride  into  the 
hydrochloride  m,  p.  about  160°,  of  methyl  4 : 5 -di- 
methyl- ^-pyrazoline  A  :  5-dicarboxylate,  m.  p.  71 — 73°, 
—0*05,  which  reacts  more  rapidly  with  phenyl¬ 
earbimide,  forming  the  same  product  as  the  ^-com¬ 
pound,  a  1  -phenylcarbamyl  derivative,  m.  p.  130 — 137°. 
An  attempt  to  oxidise  the  A1-eompound  by  bromine 
yielded  the  kydrobroniide  of  the  isomeride. 

It  was  hoped  that  methyl  4-phenyl- 3 -methjd- 
A1-pyrazoline-3-carboxylate  might  be  obtained  by  the 
interaction  of  methyl  a-methylcinnamate  and  diazo¬ 
methane,  but  the  product  was  unstable  and  lost 
nitrogen  to  give  a  substance  which  from  speetro- 
ehemieal  evidence  could  not  be  a  eyefopropane 
derivative,  and  was  considered  to  be  a  methyl  a$-di- 
melkylcmnamate  (probably  the  cis-f  orm,  since 
hydrolysis  gave  an  oil),  b.  p.  134°/17  mm.,  df  1*051, 
nfu  1*5347,  of  exaltation  comparable  with  that  of  ethyl 
*ra?is-tfP-dimethyleinnamate  (von  Auwers,  A.,  1917,  i, 
267). 

A  tabular  conspectus  is  given  of  various  speetro- 
chemieal  properties  of  the  A1-  and  A2-pyrazolines 
described  above;  an  investigation  of  the  stereo¬ 
chemistry,  stability,  and  chemical  properties  of 
Ai-pyrazolines  is  promised.  E»  W.  Wig  n  Ain. 

Relative  tenacity  of  organic  radicals.  K.  von 
Awbes  and  E.  Bergmann  (Annalen,  1929,  472, 
287 — 314). — Knorr  and  Oettinger’s  observation  (A., 
1894,  i,  546 ;  Diss.,  Jena,  1894)  that  1  :  3  :  4  :  5- 
tetramethylpyrazole  (I)  is  formed  by  thermal  decom¬ 
position  of  the  methiodide  (II,  II— Me)  of  3  :  4  :  4  :  5- 
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tetramethylpyrazole  (III)  is  confirmed.  Similar  de¬ 


Clio - - ijCMe 

CMe :  JlN  -r— 
Nlfe 

CMe* - jrCMe' 

CaieLJlN 

NR 

CMea - rCMe 

I  -<c—  CMc  3^N 

(I) 

(HO 

tin.) 

composition  of  a  series  of  iodides  corresponding  with 
II,  namely,  ethyl  (II,  R=Et),  m.  p.  167°;  n-propyl, 
in.  p.  142—142*5° ;  isopropyl,  m.  p.  157—158*5°; 
allyl,  m.  p.  165°,  and  benzyl,  m.  p.  132 — 133°,  shows 
that  with  the  exception  of  the  isopropyl  derivative 
elimination  of  both  R  and  4-methyl  groups  occurs. 
The  percentages  of  4-methyl  group  eliminated  in  the 
above  series  are  74,  89,  100,  35,  and  33*5,  respectively. 
The  strength  of  attachment  of  the  Pr$  group  to  nitrogen 
is  greater  than  that  of  the  Pra  group  (cf.  A.,  1928,  306). 
1-Ethyl-,  b.  p.  192—193°  (picrate,  m.  p.  156—157°); 
1-n -propyl-,  b.  p.  94 — 95°/15  mm.  (picrate,  m.  p.  107 — 
107*5°) ;  1-iso propyl-,  b.  p.  89— 91°/15  mm.  ( picrate , 
m.  p.  137—138*5°);  ballyl-,  b.  p.  94—96713  mm, 
(picrate,  m.  p.  119 — 120°),  and  1 -benzyl-3  :  4  :  5-ln- 
meihylpyrazoks,  b.  p.  163°/16  mm.  ( picrate ,  m.  p. 
148 — 148*5°),  are  prepared  by  the  action  of  the 
requisite  alkyl  iodide  and  benzyl  chloride  on  3  :  4  :  5- 
trimethylpyrazole.  In  order  to  determine  the  differ¬ 
ence  in  the  attachment  of  methyl  and  ethyl  groups 
to  carbon,  decompositions  of  the  following  quaternary 
iodides  of  3  ;  5-dimethyl- 4  :  4 -dieThylpyr azole,  b.  p. 
130—133717  mm.,  m.  p.  52—53°  and  72—73*5° 
(when  kept  in  a  desiccator)  (picrate,  m.  p,  193°  after 
previous  softening)  (obtained  from  dieihylaeetyl- 
acotone  and  hydrazine),  were  carried  out :  methyl, 
in.  p,  186°;  n-propyl,  m.  p.  106 — 112° ;  isopropyl, 
m.  p.  161*5—162°;  ally l,  m,  p.  123*5—125°,  and 
benzyl,  m.  p.  148*5 — 149°.  The  percentages  of  4-ethyl 
group  eliminated  are  79,  100,  100,  90,  and  75*5, 
respectively,  indicating  a  stronger  attachment  of 
methyl  than  of  ethyl  to  carbon.  In  both  these  series 
of  decompositions  the  temperature  has  an  effect  on 
the  ratio  (7-alkyl :  A7-alkyl  obtained ;  the  amount  of 
C-alkyl  fission  is  usually  lowered  with  rise  of 
temperature.  Hydrazine  hydrate  and  ethylacetyl- 
acetone  yield  3  :  5-dimethyl-i- ethylpyrazole  (IV),  b.  p. 
133 — 135°/15  mm.,  m.  p.  53*5 — 54*5°  (picrate,  m.  p. 
211 — 212°) ;  with  methylhydrazine,  1:3:  5-trimethyl- 
A-ethylpyrazole,  b.  p.  84 — 86°/12  mm.  (hydrochloride, 
m.  p.  114*5 — 115°;  picrate,  in.  p.  134*5 — 135*5°), 
results.  1- Ethyl-,  b.  p.  86 — 89°/13  mm.  (picrate, 
m.  p.  108 — 109°) ;  1 -n-propyl-,  b.  p.  98 — 100°/12  mm. 
(picrate,  m.  p.  116*5—117°);  1-iso propyl-,  b.  p.  90 — 
92713  mm.  (picrate,  m.  p.  112  5 — 113-5°) ;  1  -allyl-, 
b.  p.  100 — 103°/14  mm.  (picrate,  m.  p.  75 — 76°),  and 
l-benzyl-3  :  5-dimethyl  A-ethylpyrazoles,  b.  p,  162 — 
164°/12-mm.  (picrate,  m.  p.  126 — 127*5°),  are  prepared 
by  the  action  of  the  requisite  alkyl  iodide  and  benzyl 
chloride  on  IV.  yy-Dibenzoyl-?i-pentane  reacts  with 
hydrazine,  yielding  3  :  5-diphenyl- 4  :  4c-diethylpyr azole, 
m.  p.  155*5°  (picrate,  m.  p.  160 — 161°).  Thermal 
decomposition  of  the  methiodide,  m.  p.  196*5°,  of  this 
gives  3 :  o-dipfienyl-l-methylA-eihylpyrazole,  m.  p. 
80 — 82°  (picrate,  m.  p.  138 — 139°),  also  obtained  by 
methylation  of  3  :  5-diph e nylA- ethylpyrazole ,  m.  p. 
167&.  3  :  5 -Diphenyl-1  :  ^-diethyl-,  m.  p.  63 — 64° 


(picrate,  m.  p.  122*5 — 123*5°),  and  3  :  5-diphenyl- 
1-benzyl  A-ethyl-pyr azole,  m.  p.  83—83*5°  (picrate,  m.  p. 
111*5 — 112*5°),  are  also  described.  3  :  5-Diphenyl- 
pyrazole  picrate  has  m.  p.  161 — 163°. 

Knorr’s  observation  (A.,  1897,  i,  108)  that  thermal 
decomposition  of  antipyrine  ^-ethiodide  yields  ethyl 
iodide  and  antipyrine,  is  also  confirmed.  From  this 
and  various  observations  recorded  in  the  literature  it  is 
concluded  that  the  strength  of  attachment  of  alkyl 
groups  to  oxygen  is  much  less  than  that  to  nitrogen. 
Decomposition  of  a  series  of  thiopyrine  0-alkiodides 
Me  (V)  (cf.  Michaelis,  A.,  1904,  i,  780), 
J  Hvt?  \  shows  that  elimination  of  both  R  and 
\  y  1  R'  occurs.  Thus  when  R=Me  and 
NPH  ^  R'— Et,  Pr,  Bu,  and  C3H5,  the  per- 
(V-!  centages  of  R  eliminated  are  13 — 28, 
45 — 46,  55,  and  10*5,  respectively.  When  R'=Me 
and  R=Et  and  03H5  the  corresponding  elimination  is 
89 — 94  and  87%,  respectively.  Thiopyrine  propyl- 
iodide  and  butyliodide  have  m.  p.  13S*5 — 139*5°  and 
95 — 96°,  respectively.  When  5  -  chlor  o  - 1  -phenyl-  3  - 
methylpyrazole  is  treated  with  an  excess  of  n-propyl 
iodide  at  150°  the  propyliodide,  m.  p.  225— 226°,  of 
5 -iodo- 1  -phenyl-3 -methylpyrazole  is  formed.  Treat¬ 
ment  of  this  with  silver  chloride  gives  the  corresponding 
chloride,  but  the  further  action  of  sodium  hydrogen 
sulphide  afforded  no  recognisable  product.  The 
results  show  that  the  relative  tenacity  of  alkyl  groups 
for  different  atoms  is  a  variable  quantity,  probably 
because  of  the  unequal  energy  contents  of  the  different 
systems  studied. 

Speetrochemical  data  for  l-phenyl-3-methy  1-2- 
ethyl-,  1 -phenyl-2  :  3  :  4-trimethyl-,  and  1-phenyl- 
3:4:4  -trimethyl-5-pyrazolones,  and  5-methoxy-  and 
5-methylthiol-l-phenyl-3-methylpyrazoles,  are  given. 
These  support  Knorr’s  structure  for  antipyrine  but 
do  not  afford  a  certain  proof.  1  -Phenyl-4-ethy  1- 
5-pyrazolone  has  m.  p.  114 — 115*5°  (lit.  78°). 

H.  Burton. 


Isomerism  of  diphenylmethylpyrazoles .  K. 
von  Auwers  and  K.  ScHAtm  (Ber.,  1929,  62,  [B], 
1671 — 1677). — In  the  cases  of  the  isomeric  1  :  5-di- 
phenyl-3-methylpyrazoles,  m.  p.  63°  and  72°,  re¬ 
spectively,  and  1  :  3 -diphenyl-5 -me thy lpyrazoles ,  m.  p. 
47°  and  77°,  respectively,  it  is  found  that  the  stable 
modification  causes  transformation  of  the  isomeric  as 
well  as  its  own  labile  form.  The  existence  of  isomeric 
forms  of  3 -phenylindazole,  5-chloro-,  5-bromo-,  and 
7  -acetamido- 5 -methyl- ind azoles,  can  be  explained  by 


QPh 

assumin^structures  analogous  to  C6H4<^^jjJ>N  and 
but  the  validity  of  the  hypothesis  is 

rendered  doubtful  by  its  non- applicability  to  the 
diphenylmethylpyrazoles  in  which  a  free  imino- 
hydrogen  atom  is  not  present.  The  capacity  of 
transformation  of  the  diphenylmethylpyrazoles  in  the 
crystalline  state  appears  to  consign  this  case  of 
isomerism  to  the  large  group  of  polymorphism.  The 
main  types  of  the  latter  phenomenon  are  considered  at 
length  under  the  headings :  physical  polymorpliism, 
chemical  polymorphism,  cryptochemical  polymor¬ 
phism,  cryptochemical- metameric  polymorphism,  and 
cryptochemical-polymeric  polraOrphism.  H.  Wren. 
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Inner  complex  salts  of  pyrrole  derivatives, 
B,  Emmert,  1C  Diehl,  and  F,  Gollwitzer  (Bex\, 
1929,  62,  [JS],  1733—1738;  of.  A.,  1927,  1204).— 

Nickel  pyridylpyrrole,  -  m*  P-  165°,  is 

prepared  by  the  action  of  nickel  oxide  on  2-2'-pyridyI- 
pyrrole  in  boiling  naphthalene.  The  corresponding 
aluminium  salt,  m.  p.  about  310°,  and  cadmium 
compound  are  described.  Pyrrole-2-aldehyde  affords 
a  copper  compound,  C10HsO2N2Cii.  The  aldehyde  is 
converted  by  aqueous  methylamine  into  the  corre¬ 
sponding  metkylimide,  04H4N*CHINMe,  m.  p.  57°, 
which  yields  a  copper  salt,  Ci2H14N4Gu,  in.  p,  163— 
165°,  and  a  cobalt  compound,  018H2JN6Co,  m,  p,  250— 
252°  (additive  compound ,  025H«9ON6Co,  with  anisole). 

H.  Wren. 

Formation  of  the  quinoxaline  nucleus.  j3.  B. 
Ciuppa  (Gazzetta,  1920,  59,  330— 334).— Benzene- 
azo-p -naphthyl amine  condenses  with  acetophenone 
at  165—170°  in  presence  of  a  little  hydrochloric  add 
to  yield  3-phenylnaphthoqu  inoxaline  (annexed  for¬ 
mula),  m,  p.  161—162°,  -with  the 

•  \Yii  elimination  of  water  and  aniline. 
!X  The  same  compound  is  also  formed 
from  m-nitrobenzene-  or  1-iiaph- 
thalene-azo-P-naphthylamme,  and  by 
a  similar  reaction  2-phenylquinoxaline 
is  obtained  in  small  yield  from  o-  ammoazobenzene. 
Oxidation,  of  3  -  pheny  Inaphthoquinoxaline  with 
chromic  acid  in  acetic  acid  yields  the  7  : 8-quinone, 
m.  p.  210°,  which  condenses  with  o-phenylenediamine 
to  yield  the  azine,  m.  p.  272°.  R.  K.  Callow. 

Complexes  derived  from  triazine tr icarb oxylic 
acid.  P.  Pascal  and  R*  Lecuir  (Corapt.  rend., 
1929, 189,  49—51 ;  cl  A.,  1925,  i,  984). — The  follow¬ 
ing  complex  derivatives  of  triazinetriearboxylie  acid 
were  prepared  by  adding  the  appropriate  heavy  metal 
salt  to  a  solution  of  the  potassium  salt  of  the  acid 
until  the  precipitate  formed  just  ceases  to  redissolve 
in  the  excess  of  the  alkali  salt  [X » C3X3(C02)3] : 
K6Fe(FeX2)2,24H20,  greyish-violet ; 

K2Mn  (MnXe)  ,6H20,  yellow ;  K3Or(OrX2)2,40H2O, 

greyish-violet ;  K30o(CoX2k,24H20,  pale  violet ; 

K3Fe(FeX2)s3K«(FeA»),40H2O,  orange-yellow ; 

K2Xi (NiXg) ,H20 ,  green;  Ks0o(CoX2)2s8H2O?  yellow. 
By  adding  the  potassium  salt  to  that  of  the  heavy 
metal  with  the  latter  always  in  excess,  there  were 
formed  the  complexes  Fe(FeX2)124H20,  yellow ; 
Co2(CoX2),9H20,  yellow ;  and  M3(NiX2),4H20,  green ; 
but  not  the  corresponding  derivatives  of  manganese 
or  chromium.  Using  concentrated  solutions  contain¬ 
ing  a  large  excess  of  the  potassium  salt,  the  following 
derivatives  were  separated  by  the  addition  of  alcohol : 
K4(FeX2),  wine-red,  and  fcj(FeX2),20H2Gf  orange- 
yellow.  The  yellow  compound,  Co2((3oX2),9H20, 
already  mentioned,  undergoes  internal hydrolysis  of 
the  triazinetriearboxylie  chain,  in  presence  of  a 
slightly  acid  solution,  to  form  the  pink  isomeric 
double  salt,  Co2(CoX2),9(XH4)2{CotC204}2). 

B.  W.  Anderson, 

Poly-membered  ring'  system,  B,  Emmbrt  and 
F.  Meixner  (Ber,,  1929,  62,  [B]f  1731—1733).— 


4  :  4'-Dipiperidyl  is  converted  by  benzaldehyde  in  the 
presence  of  alcohol  into  dibenzylidenedipiperidyl, 

CHPh<SSS>CHPh'  *"  p istr' 

hydrolysed  to  its  components  by  dilute  hydrochloric 
acid.  Formaldehyde  and  dipiperidyl  afford  the 
compound  (C\|H20N2)*,  m.  p.  about  285°  after 
darkening,  whilst  with  p-hydroxybenzaldehyde  the 
substance  [USH01\T*CH(OH)«C6H4-OH]25  m.  p.  153°, 
is  produced.  H.  When. 

AXkylxanthines .  D.  W.  MacCorquo  dale  (J. 
Araer.  Chem.  Soc.,  1925,  51,  2245 — 2251). — 8-Chloro- 
xanthine,  prepared  by  Fischer’s  method  (A,,  1898, 
i,  48),  is  converted  by  ethyl  iodide  and  iV-potassium 
hydroxide  at  90 — -95°  into  8-chloro~3  : 7-diethyl- 
xanthine  (I),  m.  p.  207°  (all  in.  p.  corr.)  (cf.  Blitz  and 
Peukert,  A.,  1925,  i,  1462).  This  with  10%  potassium 
hydroxide  in  absolute  alcohol  gives  8-ethoxy -8  : 7-di- 
ethylmnthine ,  m.  p.  212°,  hydrolysed  by  hydrochloric 
acid  to  3  : 7-diethyluric  acid,  m,  p.  371—376°. 
Methylation  of  I  gives  8-chloro- 1  -methyl-8  :  7 -diethyl- 
xanthine,  m.  p.  114-5°,  from  which  8-ethoxy- 1  -metkyl- 
3  :  7-dieihylxanihine,  m.  p,  112°,  and  1 -methyl-3  :  7- 
dicthyluric  acid  are  prepared,  and  ethylation  of  I 
gives  8-cMora-l  :  3  :  7 -iriethylxanthine,  in.  p.  79—80°, 
reduced  by  hydriodic  acid  at  100°  to  1  :  3  :  7 -triethyl- 
xanthine.  8-Chloroxanthine,  #-butyl  iodide,  and 
potassium  hydroxide  at  130°  give  8-chloro- 3  : 7-di- 
buiylxanthine,  m.  p.  145°,  from  which  3  : 1 -dibutyl- 
xanthine #  ru.  p.  127°,  8-chloro-l  :  3  :  7 4ribuiylxantkinet 
b.  p.  232— 240°/10  mm.  (uncorr.),  and  1:3:  l-tri- 
butylxanthine,  m,  p.  41—42°  (hydrochloride,  m.  p. 
131 — 134°),  are  prepared.  H.  E.  F.  Notton. 

Hsemin  synthesis.  H.  Fischer  (Naturwiss., 
1929, 17,  611— 617).— See  this  vol.,  333. 

Amino-derivatives  of  1-tbio-  and  furo-3  : 4- 
diazoles.  R,  Stolle  and  K.  Fehrenbaoh  (J.  pr. 
Chem.,  1929,  [it],  122,  289— 318).— Treatment  of  2- 
amino-1  :  3  :  4-thiodiazole  (Freund  and  Meinecke,  A.t 
1897,  i,  122)  with  nitrous  acid  yields  a  diazonium 
salt  which  couples  with  phenol  to  yield  2-p -hydroxy- 
benzeneazo- 1 :3 :4 -thiodiazole,  decomp.  270°.  Similarly, 
from  the  corresponding  5-methyl  compound  { loc .  citt) 
is  obtained  2-p-hydroxybeiueneazQ-5-methyl-\  :  3  :  4- 
thiodiazole,  decomp.  270°.  The  action  of  nitrous  acid 
on  2  :  5-diamino-l :  3  : 4-thiodiazole  (I)  (Fromm,  A., 
1923,  i,  1239)  in  12%  acetic  acid  converts  it  into  the 
2-?n7ro5oammo-derivative,  identical  with  the  com¬ 
pound  erroneously  described  as  didminotetrahydro- 
thiodiazole  by  Busch  and  Lotz  (A.,  1915,  i,  317). 
This  is  reduced  by  stannous  chloride  to  2 -hydrazina* 
5-amino- 1 :  3  :4 -thiodiazole  dihydrochloride,  decomp. 
207°  [benzylidene  derivative  of  the  free  base,  m.  p. 
232°  (decomp.) ;  hydrochloride  of  benzylidene  deriv¬ 
ative,  m.  p.  250°  (decomp.)],  converted  by  nitrous 
acid  into  the  2-nztdo-eompound.  Diazotisation  of  I 
in  concentrated  hydrochloric  acid  yields  the  2-di- 
azonium  chloride,  which  couples  with  phenol  to  yield 
2  -  p  -  hydroxybenzeneazo  -  5  -  amino  - 1  :  3  :  4  -  thiodiazole 
hydrochloride,  decomp.  260°  [(JN -diacetyl  derivative 
of  the  free  base,  m»  p.  315°  (decomp.)],  and  by  heating 
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in  hydrochloric  acid  solution  is  converted  into  the 
hydrochloride,  ra.  p.  110°,  of  2-chloro-5-ammo-l  :  3  : 4- 
ihiodiazole,  m.  p.  192°  (decomp.),  which  is  oxidised 
with  bleaching  powder  to  2  :  2f -dichloro-5  :  5'-azo~ 
1:3:  4J/riodia2ofe,  m.  p.  274°  (decomp.).  Biazotis- 
ation  of  I  with  sodium  nitrite  and  concentrated 
hydrochloric  acid  at  —10°  yields  the  bisdiazonium 
salt,  since  on  warming  the  solution  2  : 5 -dichloro- 
1:3:  4t4hiodiazole ,  m.  p.  74°,  is  obtained.  If,  how¬ 
ever,  nitrogen  trioxide  is  passed  into  the  boiling 
diazonium  solution  the  product  is  2-chloro-5-hydroxy- 
1:3: 4 -thiodiazole,  m.  p.  107°.  Similar  diazotisation 
of  I  in  40%  hydrobromie  acid  at  —10s  yields  the 
corresponding  2  :  5 derivative,  m.  p.  111°. 
The  action  of  nitrous  acid  on  2-thiol-5-amino-l  :  3  : 4- 
thiodiazole  (Freund  and  Imgart,  A.,  1895,  i,  400; 
cf.  Busch  and  Lotz,  loc,  cit.)  in  dilute  hydrochloric 
acid  yields  bi$~( 5  :  5f-nitrosoamino~  1  :  3  :  4 4hiodiazole) 
2  :  2* -disulphide,  decomp.  120°,  reduced4  by  stannous 
chloride  to  2-thiol-h-hydrazino-l  :  3  :  4 4hiodiazole 
hydrochloride,  decomp.  212°  {benzylidene  derivative  of 
the  free  base,  decomp.  255°).  Corresponding  amino - 
furodiazoles  are  prepared  by  the  action  of  lead  oxide 
on  the  appropriate  aeylthiosemiearbazide,  hydrogen 
sulphide  being  eliminated.  Thus  acetyl  thiosemi- 
carbazide,  +H20,  m.  p.  105°,  and  anhydrous,  m.  p. 
165°  (cf.  Freund  and  Meinecke,  loc>  ciL),  yields 
2-amhio-5-methyl-l  :  3  :  l-furodiazole,  m.  p.  183s 
[acetyl  derivative,  m.  p,  180°,  identical  with  that 
obtained  by  the  action  of  acetic  anhydride  on  5-amino* 
1  :  2  :  3  :  4-tetrazole  (StolM,  this  vol.,  828)].  Benz- 
oylthiosemicarbazide  yields  2-amino-o-phenyl- 1  :  3  :  4- 
furodiazole  (II),  decomp,  245°  (hydrochloride,  decomp. 
177°;  acetyl  derivative,  m.  p.  223°;  benzoyl  deriv¬ 
ative,  m.  p.  203°) ;  the  same  compound  is  prepared 
from  1  : 4 -diben zoylih iosemi carbaz ide ,  m.  p.  176°, 
obtained  by  the  action  of  benzoylhydrazine  on 
benzoylthioearbimide,  one  benzoyl  group  being 
eliminated.  By  the  action  of  nitrous  acid  in  dilute 
hydrochloric  acid  II  yields  the  2-nitrosoamino-deriv~ 
ative,  decomp.  101°,  reduced  by  zinc  dust  and  water 
to  the  2 -hydrazino- compound,  'which,  is  isolated  as 
its  benzylidene  derivative,  m.  p,  242°  (decomp.) 
(decomposed  by  boiling  dilute  hydrochloric  acid  to 
benzoic  acid,  benzaldehydc,  and  carbohy drazide) ,  or 
is  converted  by  the  further  action  of  nitrous  acid  din 
acetic  acid)  into  2-azido-5-phe?iyl- 1  :  3  :  4z-furodiazole, 
m,  p.  89°.  Oxidation  of  II  with  bleaching  powder 
yields  5  :  5'  -  diphenyl  -  2  :  2 f  -azo  -1:3:4  -furodiazole, 
m.  p.  330°  (decomp.),  reduced  by  alcoholic  ammonium 
sulphide  to  the  corresponding  Aydrazo-derivative, 
m.  p.  233°  (decomp.).  An  attempt  to  prepare  2  : 5- 
diamino-1  :  3  : 4-furodiazole  by  the  action  of  lead 
oxide  on  hydrazothiodicarbonamide  yielded  only 
hydrazodicarbonamide,  J.  W.  Baker. 

Formation  and  stability  of  2-thio-l  :  2-di- 
hydrobenzixothiazoles.  E,  W.  McClelland,  L.  A, 
Warren,  and  (Miss)  J.  H.  Jackson  (J.C.S.,  1929, 
1582 — 1588).— 2-Dithiobenzoyl  (improved  method  of 
preparation  given)  reacts  with  phosphorus  penta- 
sulphide  in  boiling  xylene  yielding  2 : 3-dithio- 
sulphindene,  m.  p.  94 — 95°  (lit.  98s),  which  when 
treated  with  primary  amines,  usually  in  alcoholic 


solution,  gives  1 -substituted  2-thio-l  :  2-dihydrobenz- 

Q 

uothmzohs ,  C6H4<Q,g]>NR  (I).  The  following  are 

described:  I -methyl-  (I,  R^Me),  m.  p.  138 — 139°; 
l -ethyl-,  m.  p.  63 — 64°;  1-benzyl-,  m.  p.  122 — 123°, 
and  1  -phenyl-,  m>  p.  77°.  These  compounds  are 
converted  by  treatment  with  hydrogen  sulphide  into 
2  : 3-dithiosulphindene,  but  are  unaffected  by 
sulphur  dioxide.  2 -Keto- 1  -methyl  - 1  :  2-dihydrobenz- 
tsothiazole  (I,  CS=CO,  R=Me)  and  2-keto-l-phenyl- 

1  :  2-dihydrobenzi,$othiazole  are  reduced  by  sulphur 
dioxide  to  2  : 2'-dithiobenzoraethylamide  and  2  : 2'- 
dithiobenzanilide,  respectively  (cf.  McClelland  and 
Long  well,  J.C.S.,  1923,  123,  3310).  Replacement  of 
oxygen  by  sulphfir  in  these  bexmsotliiazoles  thus 
causes  an  increase  in  the  stability  of  the  NS  linking. 
Oxidation  of  the  above  thiodihydrobenz^othiazoles 
with  ’hydrogen  peroxide  in  acetic  acid  solution  at 
100°  gives  N-  substituted  o-benzoic  sulphinides, 

C6H4<^>NR  (II),  also  formed  by  similar  oxid¬ 
ation  of  2  : 2'-dithiobenzamides,  The  following  are 
described:  N -methyl-  (II,  R=Me),  m.  p,  131—133°; 
AT-ethyl-,  m.  p.  94 — 94-5°;  IWbenzyl-,  m.  p.  111*5— 
113*5°  (lit.  118°);  AT-phenyl-,  ra.  p.  191°;  AT-propyb, 
m.  p,  75 — 76°,  and  Af-o-tolyl-,  m.  p.  173°.  These 
arc  also  unaffected  by  hydrogen  sulphide  or  sulphur 
dioxide.  2  : 2 '-Dithiobenzonitrile  (from  the  corre¬ 
sponding  amide  by  dehydration  with  phosphoric 
oxide  in  boiling  xylene)  is  converted  by  treatment 
with  hydrogen  sulphide  in  presence  of  alcohol 
and  a  small  amount  of  sodium  ethoxide  into 

2  :  3- di th iosulphindene .  2-Thio-l  :  2-dihydrobenziso- 
thiazole  could  not  be  prepared. 

The  increased  stability  of  the  S-N  linking  in  I  and 
II  is  probably  due  to  an  increase  in  the  positive 
character  of  the  o-sulphur  atom ;  if  this  effect  is  duo 
to  an  electronic  displacement  the  CS  group  must 
exert  a  greater  influence  than  the  CO  group  in  series  I. 

H.  Burton. 

Determination  of  methylene-blue .  M.  Fran¬ 
cois  and  L.  Seguin  (J.  Pharm,  Chim.,  1929,  [viii], 
10,  5 — 9). — Methylene-blue  can  be  determined  by 
precipitation  with  picric  acid  as  methylene-blue  picrate 
trihydrate .  R.  J.  W.  Le  Fevre, 

Thionaphthindole.  E.  W.  McClelland  (J.C.S., 
1929,  1588 — 1593).  — When  2-keto-l  :  2-dihydro- 
benzzsothiazole  is  treated  with  acetic  anhydride 
and  anhydrous  potassium  acetate  at  120°,  l-aeetyl-2- 
methylene- 1  :  2-dihydrobenzmothi azole  (I), 

in.  p.  Ibiv— h0  ,  is  obtained 

together  with  o-thiolacetophenone  (II)  [semicarbazone, 
m.  p.  235°  (decomp.)],  and  2-acetyl-3-oxy-l-thio- 
naphthen.  Formation  of  I  occurs  presumably  by 
loss  of  carbon  dioxide  from  the  intermediate 
unsaturated  carboxylic  acid. 
Hydrolysis  of  I  with  2A7-hydro- 
ehloric  acid  affords  3-oxy-l- 
thionaphthen,  'whilst  treatment 
with  bromine  in  chloroform 
solution  gives  a  bromo- deriv¬ 
ative,  m.  p.  201—202°.  Treatment  of  II  with  phenyl- 
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hydrazine  in  warm,  glacial  acetic  acid  solution  yields 
ih iomphthindole  (III),  m.  p.  252 — 253°  (N -acetyl  deriv¬ 
ative,  m.  p.  160 — 161°),  also  obtained  from  2-tliio* 
l&cetoplienone  synthesised  from  o-aminoacetophenone 
by  Leuckart’s  method  (6.P,  198,509),  Treatment  of 
o-thiolbenzoie  acid  with  o-nitrobenzyl  chloride  in 
presence  of  alcoholic  potassium  ethoxide,  subsequent 
treatment  of  the  product  formed  with  alcoholic 
potassium  ethoxide,  and  further  reduction  of  the 
intermediate  thionaphthen  so  formed  with  zinc  dust 
and  acetic  acid  also  yields  III.  The  ready  formation 
of  III  from  II  indicates  that  a  sulphur  atom  ortho  to 
carbonyl  promotes  enolisation,  thus  rendering  the 
indole  transformation  facile.  H.  Burton. 

Derivatives  of  dibenzodithiazineqninone — vat 
dyes.  II.  R.  Shibata,  S.  Teshima,  and  Y. 
Asagi  (Tech.  Rep.  Tohoku,  1929,  8,  279 — 295). — 
Condensation  of  chioranil  in  boiling  alcoholic  solution 
with  f>cliioroaniline  or  p-bromoaniiine  gives  dichtoro- 
or  diSrcnno- condensation  products  (I;  X=C6H4haL), 
m.  p.  305—307°  (after  decomp,  and  sublimation  at 
about  287°)  and  m.  p.  285 — 289°  (with  sublimation 
at  about  275°),  respectively.  Both  substances  give 


amorphous  mercaptans  by  treatment  with  aqueous 
sodium  sulphide  solution ;  those,  by  oxidation  with 
boiling  nitrobenzene,  yield  dichloro-  and  dibromo-di- 
benzodithiazinequinone  (II ;  X=C1  or  Br),  both 
decomp,  above  360°. 

Condensation  of  chloroanil  with  ^-aminophenol 
similarly  gives  a  product  (I;  X=C6H4-OH),  rn.  p. 
264°  (decomp.),  from  which  is  derived,  through  the 
corresponding  ?mrcapta?i,  dihydroxydibenzodith iazine - 
qmnone  (II;  X=OH)  (also  obtained  by  treatment 
of  the  analogous  derivative  [sulphoxide  de¬ 

scribed]  from  jj-plienefcidine  with  aqueous  hydro- 
bromic  acid  under  pressure ;  the  d/mruy- intermediate 
compound  [I;  X==C6H4*OEt],  decomp.  263°). 

p-Aminophenyl  acetate  condenses  with  chloroanil  in 
boiling  alcoholic  solution  giving  a  compound  (I; 
X=CgH4*OAc),  decomp.  280° ;  treatment  of  this 
with  aqueous  sodium  sulphide  solution  gives  the 
mercaptan  derived  from  the  substance,  m.  p.  264° 
(decomp.),  above. 

From  the  condensation  of  chloroanil  with  fhnaphthyl- 
amine  dinaphihodithiazinequinone  (corresponding  sul- 
|  pko.tide  and  its  sodium  salt)  is  obtained,  a  compound 
(I;  X=C10H?),  decomp.  273°,  being  obtained  inter¬ 
mediately.  R,  J.  W.  Le  Fevbe. 

Ketosulphonic  acids,  I.  Synthesis  of  1  :  2  :  3- 
thiodiazole  derivatives.  P.  Mazak  and  J.  Suszko 
(Rocz.  Chem.,  1929,  9,  431 — 443). — Phenyhnethyldi- 
hydrothiodiazole  dioxide  (see  this  voL,  829)  is  extremely 
resistant  to  the  action  of  acids,  and  the  nitrogen 
atoms  possess  no  tendency  towards  salt-formation 
with  acids.  Alkali  hydroxides,  on  the  other  hand, 


hydrolyse  it  to  acetonesulplionic  acid  phenyihydrazone . 
The  m.  p.  of  the  dioxide  is  84 — 85°,  and  of  the  5-bromo- 
derivative,  128°.  R.  Truszkowski, 

Alkaloids  of  Chinese  Corydalis  ambigua,  Cham, 
et  Sch.  (Yen-Hu-So).  III.  Corydalis-/  and 
monomethyl  ethers  of  corydalis-JF  and  -G.  T.  Q. 
Chou  (Chinese  J.  Physiol.,  1929,  3,  301 — 305). — In 
addition  to  the  eight  alkaloids  previously  obtained 
from  the  tubers  of  this  plant  (of.  A.,  1928,  927 ;  this 
vol.,  477),  another  has  now'  been  isolated,  corydalis-1, 
m.  p.  104°,  [a J-25  in  alcohol  +112*5°  {hydrogen  oxalate, 
m.  p,  185°;  hydrochloride,  m,  p.  236°  ;  hydrobromide, 
m.  p.  241°),  which  appears  to  act  as  a  depressor 
towards  the  central  nervous  system.  The  mono- 
methyl  ether,  C21H2504N,  m.  p.  140°,  [a]f  —275°  (in 
alcohol),  of  corydalis -1%  prepared  by  the  action  of 
nitrosometliylurethane  in  presence  of  sodium  hydr¬ 
oxide  on  corydalis-F,  appears  to  be  £-tetrahydro- 
palmatine  (Spath,  Mosettig,  and  Trothandl,  A.,  1923, 
i,  593).  The  monomethyl  ether,  m.  p.  135%  [a]35  +300°, 
of  corydalis-G,  prepared  similarly,  is  identical  with 
corydaline  (eorvdalis-A),  whence  corydalis -6?  is  the 
eorybulbine  of  Freund  and  Joseph!  (A.,  1894,  i,  100). 

C.  C.  N.  Vass. 

Lobelia  alkaloids.  III.  Constitution  of 
lobelia  alkaloids.  H.  Wieland  and  O.  Dragen- 
dorff  (Annalen,  1929,  473,  83 — 101). — ‘Oxidation  of 
lobelanidine  and  lobeline  with  chromic  oxide  in  acetic 
acid  solution  gives  lobelanine  (I),  which  when  treated 
with  phenylhydrazine  in  presence  of  50%  acetic  acid 
affords  an  additive  compound, 
C22H2502N,2NH2-NHPh,  ra.  p.  187°  (decomp.). 
Oxidation  of  I  with  hydrogen  peroxide  in  acetic  acid 
solution  yields  lobelanine  TS -oxide,  m.  p.  84—86°  (not 
sharp ;  hydrochloride,  m.  p.  169°),  reduced  by  sul¬ 
phurous  acid  to  I  and  unaffected  by  heating  with 
20%  sulphuric  acid.  Distillation  of  lobelanine  hydro¬ 
chloride  (II),  m.  p.  196°,  with  zinc  dust  gives  rather 
more  than  1  mol.  of  acetophenone,  indicating  the  pres¬ 
ence  of  two  phenacyl  groups  in  I.  Lobelanmedioxime , 
m.  p.  209°  (decomp. ;  prepared  in  not  very  good  yield 
from  II,  hydroxylamine  hydrochloride,  and  potassium 
acetate  in  aqueous  solution),  probably  exists  in 
stereoisomerie  forms,  and  is  converted  by  treatment 
with  cold  thionyl  chloride  in  chloroform  into  the 
dianilide ,  m.  p.  218 — 219°,  of  lobelinic  acid  [1  -methyl- 
piperidine-^  :  $-diacetic  acid],  m.  p.  225 — 228°  (de¬ 
comp.  ;  ckloroauraie,  decomp,  215 — 217°).  Oxid¬ 
ation  of  I  with  chromic  oxide  and  33%  sulphuric 
acid  affords  benzoic  and  scopolinic  [1  -metliylpiperid- 
ine-2  ;  6-dicarboxylic]  acids.  Treatment  of  I  with 
methyl  iodide  and  dissolution  of  the  product  in  methyl 
alcohol  affords  a  small  amount  of  the  hydriodide  of 
I,  together  with  a  soluble  quaternary  iodide,  which 
on  treatment  with  silver  oxide  eliminates  trimethyl- 
amine.  Extraction  of  the  residue  with  hydrochloric 
acid  affords  50%  of  unchanged  material  together  with 
a  hydrochloride,  C^Hg^OgN^HCl,  m.  p.  236°  (decomp.) 
[the  free  base,  m.  p.  164°,  is  probably 
CH2Bz*CHNMe2*[OH2]3*CH(OH)*CH2Bz],  and  a 
neutral  fraction  {A).  Hydrogenation  of  A  in  pres¬ 
ence  of  palladium-black  and  alcohol  affords  aiQ -di¬ 
benzoyl -heptane  (III),  m.  p.  56 — 57°  (lit.  44°), 
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oxidised  by  chromic  oxide  in  acetic  acid  solution  to 
Z-benzoyl-n-heptoic  acid,  m.  p.  84 — 85°,  benzoic  and 
impure  pimclic  acids.  Catalytic  reduction  of  A  in 
presence  of  acetic  acid  gives  v.\-diphcnyl-n-nonane- 
ai-diolj  oxidised  by  chromic  oxide  and  acetic  acid  to  III. 

Lobclanine  is,  therefore,  2  :  6-diphenacyl-l-methyl- 
piperidino,  whilst  lobeline  and  lobelanidine  are  re¬ 
spectively  the  mono-  and  di-alcohols  derived  by 
successive  reduction  of  the  keto-groups  in  I  (cf.  A., 
1925,  i,  1087).  Since  I  is  a  p-aminoketone,  hydrolysis 
(with  ring  fission)  occurs  readily  and  the  formation 
of  diplienylcarbinol  and  fluorene  during  allvaline  and 
acid  hydrolysis  of  I  (loc.  cit.)  is  readily  explained  by 
assuming  successive  elimination  of  acetophenone  and 
methylamine,  and  subsequent  ring  closure  to  partly 
hydrogenated  benzophenone  derivatives.  Ring  fis- 
sion  occurs  also  during  the  action  of  methyl  iodide 
.on  I.  H.  Burton. 

Lobelia  alkaloids.  IV.  Synthesis  of  lobelia 
alkaloids.  H,  Wieland  and  I.  Drishaus  (Annalen, 
1929,  473,  102— 118).— Reduction  of  2  :  6-distyryl- 
pyridine  with  sodium  and  alcohol  gives  a  mixture  of 
stereoisomeric  2  :  6-di-p-phenylethylpiperidines,  separ¬ 
able  through  the  hydrochlorides  into  meso-nor- 
lobelan,  C21H27N  [. hydrochloride ,  m.  p.  195°;  the 
methiodide,  CooH29N,MeI,  m.  p.  234°,  obtained  by 
the  action  of  methyl  iodide  is  identical  with  lobelan 
methiodide  (A,,  1925,  i,  1087)],  and  trans-norlobelan 
.(, hydrochloride ,  m.  p.  162 — 165°;  hydriodide ,  ra.  p. 
187 — 189°;  methiodide ,  C22H29N,MeI,  m.  p.  217 — 
219°,  also  obtained  by  the  action  of  methyl  iodide 
on  the  base).  Condensation  of  ethyl  glutarate  and 
acetophenone  in  presence  of  ether  and  sodamide 
gives  dYi-dibe}izoyl-n-heptaiie»$Z~dione  (I),  m.  p.  72°, 
and  S-kcto-z-benzoyl-n-hexoic  acid,  m.  p„  130°  [, methyl 
-ester  (II),  m.  p.  43°],  together  with  a  base,  O19H13N, 
m.  p.  64-5°  (picrate,  in.  p.  185°),  and  a  substance, 
O^HoqO,  m.  p.  135°.  Similar  condensation  of  II  and 
acetophenone  affords  I.  When  I  is  treated  at  100° 
with  dry  ammonia  2  :  6 -di (benzoylmethylene) piper idin e 
(III),  m.  p.  237°  with  coloration  (tetrabromidc,  m.  p. 
183°),  results.  Reduction  of  III  with  hydrogen  in 
presence  of  platinum  oxide  and  pyridine  at  40 — 50° 
yields  the  isomeric  unsaturated  glycols,  a  (racemic )- 
and  (3 (meso ) -noxlobela n id ienes,  CgjH^C^N,  m.  p.  148° 
and  173°,  respectively,  together  with  a  substance, 
C21H2102N,  m,  p.  125°.  Further  reduction  of  the 
p-form  with  aluminium  amalgam  and  moist  ether 
affords  worlobelanidine,  m,  p.  120°  (hydrochloride, 
m.  p.  244°),  but  tlie  main  product  is  an  oil,  oxidised 
by  chromic  oxide  in  acetic  acid  to  norlobelanine  (IV), 
m.  p.  120°  [hydrochloride,  m.  p,  195°  (cf.  loo .  cit.)\ 
Similar  reduction  of  the  a -form  gives  a  mixture  of 
bases  oxidised  by  chromic  acid  to  IV.  The  stereo¬ 
chemistry  of  the  above  bases  is  discussed. 

H.  Burton. 

Lobelia  alkaloids.  V.  Bases  accompanying 
lobeline  and.  the  mutual  relationships  of  the 
lobelia  alkaloids.  H.  Wielanb,  W.  Koschara, 
and  E.  Dane  (Annalen,  1929,  473,  118 — 126). — -The 
substance  previously  described  (A,,  1921,  i,  802)  as 
lobelidine  is  now  shown  to  be  dl -lobeline  (I), 
*C24>H2?02N,  m.  p.  110°  (hydrochloride,  m.  p.  170°  with 


coloration;  nitrate,  decomp.  159 — 160°),  oxidised  by 
chromic  oxide  in  acetic  acid  solution  to  lobelanine 
[nitrate,  m.  p.  160°  (cf.  A.,  1925,  i,  1087)].  woLobel- 
anine  (A.,  1925,  i,  1087)  is  now  formulated  as  nor - 
lobelanine  (II)  [2  :  6-diphenacylpiperidine]  (R -benzoyl 
derivative,  m.  p.  125—126°),  Reduction  of  II  with 
1%  sodium  amalgam  and  dilute  acetic  acid  affords 
novlobelanidine  (III),  m.  p.  120°  (hydrochloride,  m.  p. 
244°  with  slight  coloration  and  decomp, ;  nitrate, 
ro.  p.  179 — 180°;  hydriodide,  m.  p.  211°),  methylated 
by  methyl  p-toluenesulphonate  to  lobelanidine  (IV). 
Oxidation  of  III  with  chromic  oxide  in  acetic  acid 
solution  gives  II,  whilst  oxidation  of  IV  with  potass¬ 
ium  permanganate  and  jV- sulphuric  acid  yields  I. 
Treatment  of  the  hydrochloride  of  I  with  sodium 
(Z-tartrate  affords  the  not  very  soluble  Z-lobeline 
(Z-tartrate,  from  which  Z-lobeline,  m.  p.  130 — 131°, 
[a]0  —38*6°  in  alcohol,  is  obtained.  Separation  of 
III  from  the  minor  alkaloids  of  lobelia  is  effected 
through  its  hydrochloride. 

Of  the  five  chief  alkaloids  of  the  lobelia  group  only 
lobeline  occurs  in  an  optically  active  form.  The 
asymmetric  ring  carbon  atoms  in  this  compound 
have  the  meso-configuration,  since  on  oxidation  it 
yields  inactive  lobelanine,  which,  like  lobelanidine, 
is  not  capable  of  resolution.  EL  Burton. 

Synthesis  of  lobelia  alkaloids.  G.  Scheuing 
and  L.  Winterhaldbr  (Annalen,  1929,  473,  126 — - 
136).— Treatment  of  2 : 6-distyrylpyridine  tetra- 
bromide  with  an  excess  of  2iV-aleoholic  potassium 
hydroxide  solution  affords  2  :  G-di-$-phe?iylethinyb 
pyridine  (I),  m.  p.  137 — 138°,  reduced  by  hydrogen 
in  presence  of  palladised  barium  sulphate  and 
methyl  alcohol  to  2  :  6-distyrylpyridine.  Treatment 
of  I  with  50%  sulphuric  acid  gives  2  :  b-diphenacyl- 
pyridine  (II),  m.  p.  92°  [sulphate,  m.  p.  197°;  hydro¬ 
chloride,  m.  p.  223°  (decomp.)],  reduced  by  hydrogen 
in  presence  of  pl&tinum  oxide,  barium  sulphate,  and 
methyl  alcohol  to  2  :  6-di-$-hydroxy-$-phexiylethylpyr- 
idine.  Similar  catalytic  reduction  of  the  hydro¬ 
chloride,  m.  p.  219°  (decomp.),  of  the  last-named  com¬ 
pound  gives  ttorlobelamdine  [2  :  6-di- (3-hydroxy- p- 
phenylethylpiperidine],  in.  p,  120°,  methylated  to 
lobelanidine.  Catalytic  reduction  of  norlobelanine 
with  1  mol.  of  hydrogen  gives  61-novlobeline,  m.  p. 
104°,  reduced  further  to  worlobelanidine.  Treatment 
of  I  with  methyl  p-toluenesulphonate  in  benzene 
solution  affords  the  corresponding  meth-p -toluene- 
sulphonate^  m.  p.  168°,  converted  by  treatment  with 
slightly  diluted  sulphuric  acid  at  125°  into  the  meth- 
p -toluenesulpkonate,  m.  p.  224°,  of  II.  Reduction  of 
this  with  hydrogen  (5  niols.)  in  presence  of  platinum 
oxide,  barium  sulphate,  and  methyl  alcohol  affords 
lobelanidine  (III).  With  3  mols.  of  hydrogen  lobcl¬ 
anine  results ; .  this  is  reduced  further  to  III.  2-p- 
Phenylethinylpyridine,  b.  p.  148-150°/!  mm.,  is 
converted  by  treatment  with  50%  sulphuric  acid  into 
2-phenacylpyridine  (IV),  b.  p.  159°/1  mm.,  m.  p. 
59°,  also  obtained  by  oxidation  of  2- (3-hydroxy- p- 
phenylethylpyridine  (V)  with  chromic  oxide  in  acetic 
acid  solution.  Reduction  of  IV  with  hydrogen  in 
presence  of  platinum  oxide,  barium  sulphate,  and 
methyl  alcohol  affords  V ;  in  acetic  acid  as  solvent 
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the  product  is  2 -$-hydroxy-$-phenylethyl piperidine, 
b.  p.  165°/4  mm.,  m.  p.  85°.  H.  Bubton. 

Phenol  bases  from  Angostura  bark.  Syn¬ 
thesis  of  galipoline.  E.  Spath  and  6,  Papaioanou 
(Monatsh.,  1929,  52,  129 — 140). — Galipoline  (I), 
C19H19OsN,  m.  p.  (vac.)  193°,  has  been  isolated  in  a 
yield  of  3  g.  from  the  phonolic  bases  of  the  alcoholic 
extract  of  16  kg.  of  Angostura  bark.  The  presence  of 
two  methoxyl  groups  in  I  and  the  formation  of  galipine 
(Spath  and  Eberstaller,  A.,  1924,  i,  1335)  by  methyl- 
afeion  with  diazomethane  indicates  that  I  is  a  hydro xy- 
dimethoxy-2-p-phenylethylquinoline.  It  is  shown  to 
he  4-hi/droz?j-2*$-3'  ;4 f-di?7iethQxypJienylethylqimiolinc 
by  the  following  synthesis.  4-Chloro-2-methylquinol- 
ine  condenses  with  veratraldehyde  in  presence  of  zinc 
chloride  at  120°  yielding  4-chloro-2-3'  :  4' -dimetkoxy- 
siyrylqmnoline,  m.  p.  144 — 445°,  which  with  sodium 
benzyloxide  affords  4-benzyloxy-2-3'  :  4 '-dimethoxy- 
styrylquinoline,  m.  p.  138 — i.39°.  Reduction  of  the 
last-named  substance  with  hydrogen  in  presence  of 
pailadised  charcoal,  alcohol,  and  acetic  acid,  and 
subsequent  hydrolysis  of  the  product  formed  with 
10%  hydrochloric  acid,  gives  I.  Similar  condensation 
of  4 unethoxy-2 -me thylquinoline  with  vanillin  and 
iso  vanillin  yields  4-meihoxy -2 -4' -hydroxyl -methozy-, 
m.  p.  (vac.)  210—211°,  and  4-methoxy -2 -hydroxy- 
4 ’-methoxy-styrylquinoUne,  m.  p.  (vac.)  267 — 268°, 
respectively.  These  are  reduced  catalytieally  to 
4-methoxy -hydroxy -3f-melhoxy-,  m.  p.  186— 
1ST0,  and  4-methoxy~2-$-Z' -hydroxy -4r -meihoxy-ph enyl - 
ethylquinoline,  m.  p.  147—148°,  respectively.  4- 
Hydroxy-2-methylquinoline,  m.  p.  (vac.)  241 — 242° 
(lit.  230—231°),  is  converted  by  phosphoryl  chloride 
into  4- chlor o - 2 -methy lquinoline ,  m.  p.  25 — 26°  (lit. 
42 — 43°),  which  when  treated  with  methyl-alcoholic 
sodium  methoxide  at  not  too  high  a  temperature 
yields  4-methoxy-2-methylquinolmei  b.  p.  79—81°/ 
1  mm.,  in.  p.  84^—85°  (lit.  63 — 65°  and  82°).  Treat¬ 
ment  of  the  last-named  substance  with  methyl- 
alcoholic  sodium  methoxide  at  150 — 155°  gives 
4  -  hydroxy  -  2  -  methy  lquinoline.  4  -  Methoxy -2:6-, 
-2  :  7-,  and  -2  :  8-dimethylquinolines  are  similarly  con¬ 
verted  into  the  corresponding  4-hydroxy- derivatives. 

H.  Burton. 

Quaternary  bases  from  Berber  is  vulgaris,  R. 
Spath  and  N.  Polgar  (Monatsh.,  1929,  52,  117 — 
128). — -The  dry  root  is  extracted  with  methyl  alcohol, 
the  extract  freed  from  solvent,  re -extracted  with  water, 
and  separated  by  acid  into  (a)  basic  and  (b)  non -basic 
constituents.  An  amorphous  substance  wFas  isolated 
from  b ;  it  does  not  contain  any  appreciable  quantity 
of  oxyberberine.  Treatment  of  a  with  an  excess  of 
sodium  carbonate  solution  and  subsequent  extraction 
with  ether  removes  tertiary  bases  (3-9%  of  dry 
material ;  separation  not  carried  out),  and  the  remain¬ 
ing  quaternary  bases  were  converted,  by  treatment 
with  acetic  acid  andpotassiu  m  iodide,  into  the  corre¬ 
sponding  iodides.  The  mixture  is  separated  further 
by  washing  with  a  mixture  of  potassium  iodide  and 
hydroxide  into  (c)  phenolic  (2*03%  of  dry  material) 
and  (d)  non-phenolic  (9-4%)  fractions.  Fraction  d 
consists  mainly  of  berberine  iodide  together  with  a 
small  amount  of  palmatine  iodide,  since  reduction 


of  the  residue  from  the  crystallisation  liquor  with 
zinc  dust  and  acetic  acid  affords  tetrahydroberberine 
(I)  and  tetrahydropalmatino.  Similar  reduction  of 
the  berberine  chloride  obtained  from  the  above 
iodide  and  silver  chloride,  yields  small  amounts  of 
an  amorphous  substance  and  tetrahydroj  atrorrhizine, 
in  addition  to  I,  indicating  incomplete  removal  of 
phenolic  bases  by  the  potassium  iodide-hydroxide 
washing.  Treatment  of  c  with  hydrochloric  and 
sulphurous  acids  gives  a  crystalline  product,  which 
when  reduced  affords  tetrahydroj  atrorrhizine,  tetra- 
hydrocolumbamine,  in.  p.  (vac.)  221— 223 and  a 
small  amount  of  t e trahydroberberr ub ine . 

H.  Burton. 

Synthetical  experiments  on  aporphine 
alkaloids.  VI.  isoThebaine.  Attempted  syn¬ 
theses  of  3:4:  5-trimethoxy aporphine.  R.  K. 
Callow,  J.  M.  Gtjlland,  and  R.  D.  Haworth  (J.C.S., 
1929,  1444 — 1456). — Various  unsuccessful  attempts 
to  synthesise  3:4: 5-trimethoxyaporphine  [Klee's  iso- 
thebaine  methyl  ether  (A.,  1914,  i,  1086)]  are  described. 
p-4-Methoxyphonylethylamine  (I)  (improved  method 
of  preparation  given)  reacts  with  2-nitro-3  : 4-61- 
methoxyphenylacetyi  chloride  in  presence  of  benzene 
and  aqueous  sodium  hydroxide,  forming  T-mtro- 
3' :  4'  - dimetk oxyph mylacelo  -  (3  -  4 -methoxy phmylethyl- 
amide  (II),  m.  p.  97*5—98°.  Conversion  of  II  into 
an  fsoquinolme  by  the  action  of  various  dehydrating 
agents  is  not  possible,  but  when  a  solution  of  II  in 
benzene  or  toluene  is  heated  with  a  mixture  of  phos¬ 
phoric  oxide  and  chloride  dehydration  to  T-nitro- 
3'  :  4f -dimethoxyphenyl- ($A-methoxyphenylethylamino)- 
aeetylene,  m.  p.  143-5 — 144°,  occurs.  Nitration  of  the 
sulphate  of  I  with  nitric  (d  1*4)  and  sulphuric  acids 
affords  p  -  3  -  nitro  -  4  -  methoxyphmylethylaniine  -  5  -  sul  - 
phonic  acid,  +EUO,  dimorphous,  m.  p.  297°  with 
effervescence  after  blackening  at  293° ;  elimination 
of  the  sulpho-group  with  superheated  steam  was  not 
practicable.  Nitration  of  I  with  cold  nitric  acid 
(d  To)  gives  (3-3  :  B-dinitro-4 -methozyphenylethylamme 
nitrate  (III),  m.  p.  161°  (decomp.),  together  with  a 
small  amount  of  impure  P-3  : 5-dinitro-4-hydroxy- 
phenylethylaniine  (picrate,  m.  p.  209 — 209*5°).  It 
was  not  possible  to  obtain  the  free  base  from  III,  and 
hydrolytic  dissociation  and  demethylation  occurs 
when  III  is  boiled  with  water.  Nitration  of  p-4- 
methoxyphenylpropionic  acid  (improved  method  of 
preparation  given)  with  nitric  acid  (d  1-42)  at  10 — 25° 
yields  p - 3 -nitro - 4 -methoxy phenylp rop ionic  acid,  m.  p. 
128 — *130-5°,  together  with  a  small  amount  of  p-3  :  5- 
d mitro-4-hydroxyphenylprop ionic  acid,  m.  p.  136— 
139°.  p -%-NitroA-methozyphenylpropmiamide,  m.  p. 
123 — 127°,  is  converted  by  alkaline  sodium  hypo¬ 
chlorite  into  p -Z-nitro-4-meth oxyph enylethylamine  (IV) 
{hydrochloride,  m.  p.  231—232°;  benzoyl  derivative, 
m.  p.  129 — 430°) ;  when  a  deficiency  of  alkali  is  used 
a  substance,  C20H22O7N4,  m.  p.  197 — 198°,  results. 
Reduction  of  IV  with  stannous  chloride  and  hydro¬ 
chloric  acid  in  acetic  acid  solution  gives  $-3~amino-4- 
methoxyphenylethylamine  [dihydrochloride,  m.  p.  253 — 
254°  (decomp.)],  which  reacts  with  2-nitro-3  : 4-di- 
methoxyphenylacetyl  chloride,  forming  2f  -  nitro  - 
3' :  4'-dimethoxyphenylaceto-$-3-(2” -7iitro-3”  :  4(t -di- 
melhoxyphmylaceiamido)  -  4  -  methoxy phenyletkylamide, 
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m.  p,  158 — 159°,  Dehydration  of  this  with  phos- 
X^horie  chloride  in  cold  chloroform  solution  or  with 
phosphoric  oxide  in  boiling  toluene  affords  a  product 
which  when  hydrolysed  with  concentrated  hydro¬ 
chloric  acid  at  100°  yields  T-niiro- 3' :  4' -dimethoxy- 
phenyl-{$- 3  -  amino  -  4  - meih#xyphenyhthylamino)acetijl  - 
ene,  m.  p.  169*5 — 170°  [picrate,  m,  p,  194—195°  (de¬ 
comp.)  ;  benzoyl  derivative,  m,  p.  206 — 20S°],  together 
with  a  small  amount  of  a  substance,  m,  p,  168*5 — 
170*5°,  H.  Bijrtox, 

Constitution  of  sinomenine.  H.  Kondo  and 
E.  Ochiai  (Annalen,  1929,  470,  224— 254) —A  review 
of  the  properties  of  sinomenine  (VII)  (cf.  Kendo  and 
others,  A,,  1923,  i,  1222;  Goto,  A.f  1926,  1160;  A., 
1927,  146;  this  vol.,  944),  followed  by  new  work. 
The  oxime  has  (new)  m.  p.  254°;  the  semicarbazone, 
decomp.  264°,  and  methyUmommine  semicarbazone 9 
decomp,  250— 252°,  were  prepared.  The  di hydro -de¬ 
rivative,  new  m.  p,  199°,  [oe]|f  +170*5°  (in  alcohol- 
all  values  of  [a]  are  in  alcohol  unless  otherwise  stated), 
forms  a  semicarbazone,  m.  p.  207° ;  the  ketonic  char¬ 
acter  thus  persists.  For  the  two  bromosinomenines 
the  new  m,  p.  138°  and  205°  are  found.  The  iodine 
value  of  sinomenine  appears  to  show  the  presence  of 
two  double  linkings,  but  this  is  due  to  a  substitution 
reaction,  since  benzoylsinomenine  shows  one  onl}r. 
Simonenine  reacts  with  ethyl  ehloroformate  in  chloro¬ 
form  to  give  a  substance  C25H3208NC1,  m.  p«  166— 
183°  (decomp.),  Mil  —108*4°  (In  chloroform);  this 
behaviour  is  characteristic  of  tetrahydnusoquinoline 
derivatives,  as  is  that  with  benzoic  anhydride,  with 
which  sinomenine  gives  dibenzoylsinomenol  (cf.  Goto, 
loc ,  ciL ) .  These  and  earlier  results  show  that  sinomen- 
ine  belongs  to  the  morphine  grou|3* 

Reduction  of  sinomenine  by  amalgamated  zinc  and 
hydrochloric  acid  yields  deoxyielrahydrosmomenine, 
Ci8H25O2N,0  5H2O,  (I),  m.p.  150— 161°,  [a]f{  +48*2°, 
which  has  no  phenolic  properties,  and  reacts 
with  phenylcarbimide.  In  general  behaviour  the 
substance  closely  resembles  dihydrothebaeocline  (la), 
[«]f  —47*22°,  obtained  by  Speyer  and  Siebert  (A., 
1921,  i,  685)  by  the  electrolytic  reduction  of  dihydro- 
thebainone,  and  now  by  the  Clemmensen  method. 
It  is  actually  found  that  the  two  bases  are  optical 
antipodes ;  the  racemic  compound  has  m.  p.  132° 
(decomp,  after  sintering  at  125°),  and  [ot]fJ  0°,  The 
hy dr  iodides  of  the  two  bases  have  the  same  m.  p,, 
250—251°  (cf.  Speyer  and  Siebert,  loc ,  ciL).  The 
methiodide  of  I,  m.  p,  265°,  when  treated  with  potass¬ 
ium  hydroxide  gives  -  N-  meth  yldeoxyteira  k  ydro  - 
sinomenine,  C10H27O2iNf,  (II),  m.  p.  140°,  [«]fj  —41*59° 
(in  methyl  alcohol) ;  the  methiodide  of  this  compound 


is  prepared,  converted  into  the  methochhride ,  and 
treated  with  potassium  hydroxide,  when,  with  the 


elimination  of  trimethylamine,  the  substance  C1?H2002, 
m.  p.  93°,  [a]lT;  —181*6°,  is  obtained.  This  last  sub¬ 
stance  contains  no  hydroxyl  or  vinyl  group,  and  is 
stable  towards  potassium  permanganate  in  the  cold 
(giving,  on  heating,  a  product,  m.p.  1 15°) ;  it  probably 
is  III.  Wieland  and  Kotakc  (A.,  1925,  i,  1093)  have 
observed  a  similar  reaction  with  di hy drode-i7 -methyl - 
dihydrothebainone.  The  elimination  of  the  phenolic 
hydroxyl  group  during  the  Clemmensen  reduction 
of  sinomenine  or  dihydrothebainone  is  remarkable : 
it  may  be  assumed  that  the  group  occupies  the  4-posi¬ 
tion.  This  is  confirmed  by  the  reduction  of  dihydro- 
sinomenine  by  sodium  amalgam,  when  demethozydi- 
hydrosinomenol,  C18H2603N,  m.  p.  95—105°  (decomp.), 
[<x]ff  +32*02°  [unaffected  by  hydroxylamine ;  meth- 
iodide,  m.  p.  268—272°,  [«|§  +23*9°  (in  methyl 
alcohol)],  is  formed,  which  is  identified  as  an  optical 
isomerido  of  dihydrothebainol  (Speyer  and  Siebert, 
loc.  ciL).  This  last,  now  prepared  from  dihydro- 
thebainone  by  sodium  amalgam  reduction,  has  m.  p. 
144°,  [ajf  —46*2°,  and  forms  a  methiodide,  m.  p.  278° 
(deeomp.),  [oc]D  —24*25°  (in  methyl  alcohol) ;  the 
racemic  compound  of  the  two  inethiodides  has  m.  p. 
270—272°  and  [«]f  0°.  Sinomenine  reduced  by 
sodium  amalgam  gives  a  substance,  G18H250*N,  m.  p. 
380°,  [aJ,J  —11*24°  (methiodide  deeomp.  250°),  which 
does  not  form  a  semicarbazone. 

The  j)heno!ic  hydroxyl  group  in  sinomenine  occupies 
the  4-position,  and  the  keto-group  the  6-position,  in 
a  phenantlirene  skeleton.  A  methoxyl  group  prob¬ 
ably  occupies  the  5-  or  the  7-position,  and  its  actual 
situation  is  determined  as  follows.  Sinomenol,  ob¬ 
tained  by  the  alkali  fusion  of  sinomenine  (Goto,  toe. 
ciL),  is  a  dihydroxydimethoxyplienanthrene ;  assum¬ 
ing  this  to  have  been  formed  by  the  enolisation  of  the 
keto-group  of  sinomenine,  and  by  the  loss  of  methyl™ 
ethylamine,  sinomenol  dimethyl  ether  must  be  either 
3  : 4  :  5  :  6-  or  2  :  3  :  5  :  6- tetramethoxyphenanthrene . 
This  is  confirmed  by  the  synthesis  of  these  two  com¬ 
pounds.  When  sodium  homoveratrate  is  treated  in 
acetic  anhydride  with  o-nitroveratraldehyde,  the 
product  is  2milro- 3  :  4-dimethoxy :  4* -dimetkoxy- 
phenylcinnamic  acid,  m.  p.  191 — 192°,  which  when 
reduced  to  the  ammo-c ompound,  m.  p.  146°,  and 
treated  in  sulphuric  acid  and  methyl  alcohol  with 
sodium  nitrite,  gives  rise  to  the  isomeric  3  :  4  :  5  :  6- 
and  3:4:6:  l-tetrameiTioxyphenantkrene-9-carboxyUc 
acids,  m.  p.  232 — 234°  and  210°,  respectively.  The 
last  heated  at  250—260°  in  acetic  acid  gives  2  : 3  : 5  : 6- 
ietramethoxyphenanihrene,  m.  p.  124—125°  (picrate, 
ra,  p.  123—125°),  identical  with  dimethoxy sinomenol. 
The  actual  differentiation  between  the  above  two 
isomerides  was  effected  by  synthesising  the  cora|30und 
of  m.  pt  232—234°  from  2-nitro-Z  :  4-dimethoxy- ol-&- 
bromo-Z*  :  4Ldimeihoxyphenylcinnamic  acid,  m.  p* 
216°;  this  was  obtained  by  the  interaction  of  sodium 
6-bromohomoveratrate  and  o-nitroverafcraldehyde  in 
acetic  anhydride  at  100—110°,  and  was  reduced  to 
the  atfmm-eompound,  in.  p.  187°,  and  converted  as 
before  into  S-bromo-Z  :  4  :  5  :  6 -telrmnethoxyphm- 
anthrene-9 -carboxylic  acid,  m.  p.  187 — 188°  (deeomp.) ; 
this  last  was  reduced  by  zinc  in  alcoholic  sodium 
hydroxide  to  the  bromine-free  compound,  identical 
with  the  compound  of  m.  p.  232 — 234°. 

This  shows  that  sinomenine  has  a  7-methoxyl  group, 
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and  leads  to  the  formulae  IV  and  V  for  dihydro- 
sinomenine  and  sinomenol,  respectively,  Sinomenine 


is  thus  an  optical  isomeride  of  7 -methoxy  thebainone, 
and  its  structure  is  bound  up  with  that  of  codeine. 
The  formula  for  thebainone  put  forward  by-GulIand 
and  Robinson  (J.C.3.,  1923,  123,  999)  is  now 
criticised,  on  the  ground  that  when  thebainone  is 
neutralised  and  catalytically  reduced  in  presence  of 
palladium  chloride,  a  new  $-dihydrothebainone,  m<  p. 
78°  (after  sintering  at  62 — 64°),  [a]2{  —83*94°,  is  ob¬ 
tained  [picrate,  m*  p,  245° ;  semicarbazone,  m,  p.  199— 
201°  (decomp,)],  and  not  thebainol.  In  order  to 
explain  this,  Robinson's  formula  for  thebainone  is 
abandoned,  and  the  formula  VI  is  substituted ; 
addition  of  hydrogen  to  the  A8*14  double  linking  in 
different  directions  is  considered  to  give  either  dextro¬ 
rotatory  thebainol  or  laevorofcatory  p-dihydro- 
fchebainone. 


Sinomenine  has  a  double  linking ;  since  it  has  none 
of  the  properties  of  an  enol  methyl  ether,  this  linking 
must  lie  not  between  the  atoms  7  and  8,  but  between 
8  and  14.  The  formula  VII  is  therefore  proposed 
for  sinomenine. 

When  sinomenine  is  reduced  by  sodium  amalgam, 
isodemethoxydihydros inomeninol ,  m.  p.  180°,  is  formed ; 
this  is  isomeric  with  demethoxydihydrosinomenol, 
and  it  is  suggested  that  this  is  a  case  of  cis-irans- 
isomerism. 

Sinomenine  is  of  particular  interest  as  being  the 
first  alkaloid  of  the  thebainone  group  to  be  found  in 
nature. 

A  comparison  of  sinomenine  with  substances  of  the 
thebainone  type  leads  to  some  further  results.  From 
the  analogy  between  dihydrosinomenine  and  hydroxy- 
dihydrothebainone,  which  Speyer  (A.,  1923,  i,  128)  ob¬ 
tained  by  the  sodium  amalgam  reduction  of  hydroxy- 
dihydrocodeinone,  and  to  which  he  ascribed  the 
formula  VIII,  the  7-hydroxyl  group  in  the  second 
substance  would  be  expected  to  be  very  labile ;  it  is 
not,  however,  removed  in  the  above  reduction  process. 
When  now  hydroxydihydrocodeinone  is  reduced  by 
Ciemmensen’s  method,  the  product  is  not  dihydro- 
thebacodine,  as  would  be  expected  if  the  hydroxyl 
group  were  in  the  7-position,  but  hydroxydihydro - 
thebacodine,  m.  p.  138 — 139°,  [a]'25  —58*15°  (in  acetone), 
which  contains  two  free  hydroxyl  groups.  It  is 


therefore  concluded  that  Speyer’s  formula  VIII  is 
incorrect,  and  by  analogy  with  Gulland  and  Robin¬ 


son’s  formula  for  hydroxyeodeinone,  the  formula  IX 
is  proposed  for  hydroxydihydrothebacodine. 

Silver  nitrate  acts  on  sinomenine  to  form  dehydro- 
sinomenine  nitrate,  not  decomp,  at  280°,  from  which 
dehydrosinomenine,  (C19H2304N)2  (cf.  Goto,  J.  Chem. 
Soc.  Japan,  1925,  44,  821),  m.  p.  218 — 220°,  [a]g 
+97*38°  (in  methyl  alcohol),  is  obtained.  The 
changed  sign  of  the  rotation,  due  to  the  action  of 
silver  nitrate,  is  to  be  noted.  Catalytic  reduction  of 
dchydrosinomenine  in  presence  of  palladium  gives 
rise  to  an  isomeride  of  dihydrosinomenine,  iso  dihydro- 
sinomenine ,  which  sinters  at  220°  (decomp.  271°),  has 
[aj]f  +171*16°,  and  forms  a  methiodide,  and  an  oxime, 
m.  p.  245 — 250°  (decomp.).  Dihydrosinomenine  is 
oxidised  by  silver  nitrate  to  isodihydrosinoraenine, 
together  with  a  bimoleeular  product,  (C*9H2504N)2) 
m,  p.  270°,  [a]!S  +113-8°  (in  methyl  alcohol). 
Thebainone  is  converted  by  silver  nitrate  into  + 
thebainone,  C1SH2103N,  decomp.  227°,  [a]^  —339*5° 
(in  acetone)  (semicarbazone,  decomp.  290°),  which  is 
reduced  by  hydrogen  in  presence  of  palladium  to 
dihydro-$4hebainone>  m,  p.  270°  (decomp.),  [a] f} 
—71*77°  (in  acetone).  E.  W.  Wignall. 

Reduction  of  disinomenine  and  0-disino- 
menine.  K.  Goto  (Bull.  Chem.  Soc.  Japan,  1929,  4, 
129' — 132).— Reduction  of  disinomenine  by  hydrogen 
in  presence  of  colloidal  palladium  gave  teirahydro- 
disinomenine ,  (CX9Hm04Is[}2,  m.  p.  .247 — 252°  (de¬ 
comp.),  [a]0  +264*41°  [oxime,  m.  p.  227°;  methiodide, 
m.  p.  275°  (decomp.) ;  semicarbazone ,  m.  p.  above 
290°].  Similarly,  +  disinomenine  yielded  $-ietra- 
hydrodisinomenine,  m.  p.  271°  (decomp.),  [a]n  +  167° 
[oxime,  m.  p.  242°,  methiodide ,  m.  p.  285°  (both 
decomp.) ;  semicarbazone ,  m.  p.  above  290°].  These 
bases  were  also  obtained  by  mild  oxidation  of  di¬ 
hydrosinomenine,  B.  W.  Anderson. 

Preparation  and  properties  of  some  double 
chlorides  of  bismuth  and  quinine.  EL  Lenor- 
mand  (J.  Pharm,  China.,  1929,  [via],  10,  69—74).— 
The  following  compounds  are  described  : 
BiQ3,(Ca)H2<X202,2HCl)2, 
{BiCl3)3,(C20H24N2O2,2HCl)4, 
BiC^jCgoH^NgOjj^HCl ;  all  of  them  are  decomposed 
by  water  and  are  sparingly  soluble  in  most  organic 
solvents.  E.  EL  Sharples. 

Bronaination  of  natural  alkaloids  by  acidified 
hydrogen  peroxide.  A.  Morel,  A.  Leulier,  and 
P.  Denoyel  (Bulk  Soc.  chim.,  1929,  [iv],  45,  435 — 
456),—  In  the  action  of  a  mixture  of  2%  hydrogen 
peroxide  and  hydrobromic  acid  on  natural  alkaloids, 
bromine  derivatives  of  the  alkaloids  are  obtained, 
unaccompanied  by  amine  oxides.  Cocaine  hydro¬ 
chloride  yields  a  dibromo -derivative, 
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CI?H2104i^Br<>,2HBrJ  m.  p.  130°,  probably  identical 
with  the  product  obtained  by  Jong  (A.,  1906,  i,  301). 
Atropine  sulphate  gives  a  iromo-derivative, 
C17H2303NBr3}HBr,  m.  p.  12945%  containing  two 
bromine  atoms  which  are  liberated  on  hydrolysis 
with  water.  Quinine  hydrobromide  gives  a  per- 
bromide,  C20H24OoN2Br2,2HBr,Br2,  decomp.  200°  (cf, 
Christensen,  A,,  i,  481 ;  1904,  i,  184,  520),  and 
sparteine  an  amorphous  'product,  C1BH2eNgBr3,2HBr, 
m.  p.  92°.  Stxyelmine  gives  an  amorphous  greenish- 
yellow  product,  C21H2102N2Br,Br2,  which  does  not 
give  the  characteristic  strychnine  colorations  with 
ammonium  sulpliovanadatc  or  Denig&s’  reagent. 
Morphine  hydrochloride  affords  the  monobromo* 
derivative,  C17H1805NBr,HBr33H20,  m.  p.  221°  (de¬ 
comp.),.  [a]  —1*25%  which  gives  the  intense  violet 
coloration  with  Marquis’  reagent,  characteristic  of 
morphine,  and  is  free  from  hydroxydimorphine, 
and  with  excess  of  both  reagents,  the  p-tetra- 
bromo- derivative,  ClfH1503NBr4,HBr,  deeomp,  200°. 
Heroine  yields  the  hydrobromide  of  bromodiacetyl- 
morphine.  Tho  toxicity  towards  white  mice  of 
bromomorphine  hydrobromide  is  about  twice  and  of 
bromoheroine  about  eight  times  as  great  as  that  of 
morphine  hydrochloride.  R.  Brxghtman, 

Bromination  of  novocaine  by  acidified  hydro¬ 
gen  peroxide.  A.  Morel,  A.  Lexjuer,  and  P. 
Denoyel  (Bull.  Soc.  cliim.,  1929,  [iv],  45,  457— 
463). — Bromination  of  novocaine  by  the  hydrogen 
peroxide-hydrobromic  acid  method  (cf.  preceding 
abstract)  yields  a  dibromo-derivative, 
0i3Hi8O2N2Br2,HBr,  m.  p.  217%  probably  3  : 5-di- 
brom  o  -4 '  am  i  nob  enzoy  ldie  thy  laminoet  hyl  alcohol , 

which  with  cold  sulphuric  acid  in  presence  of  sodium 
nitrite  gives  on  warming  an  intense  yellow  coloration, 
Dibromonovocaine  hydrobromide  lias  an  anaesthetic 
power  on  rabbits  about  ten  to  thirteen  times  as  great 
as  novocaine  and  about  equal  to  that  of  cocaine 
hydrochloride.  Addition  of  adrenaline  slightly  in¬ 
creases  the  anaesthetic  power.  Towards  white  mice 
dibromonovocaine  hydrobromide  is  ten  times  as  toxic 
as  novocaine  and  three  times  as  toxic  as  cocaine. 

R,  Brightman. 

Relations  between  the  chemical  constitution, 
absorption  [spectra],  and  fluorescence  of 
alkaloids.  A.  Andant  (Compt.  rend.,  1929,  189, 
98—100;  cf.  A.,  1927,  538,  1124).— Alkaloids  may  be 
divided  into  four  groups  in  accordance  with  their 
fluorescence  spectra  :  (1)  alkaloids  with  weak  or  non¬ 
present  fluorescence  spectra  (morphine,  cocaine, 
strychnine,  brucine),  (2)  those  with  spectra  in  the 
visible  region  ( hydras tinine),  (3)  those  with  spectra 
only  in  the  ultra-violet  (atropine,  hyoscy amine), 
(4)  those  with  spectra  in  the  visible  and  ultra-violet 
regions  (caffeine,  quinine,  hydrastine,  etc.).  Isomeric 
alkaloids  have  identical  or  very  similar  fluorescence ; 
substitution  of  a  methyl  or  methoxyl  group  for  a 
hydrogen  atom  intensifies  the  fluorescence  ana  causes 
displacement  towards  the  red,  as  is  the  case  with 
benzene  derivatives.  Etherification  of  a  phenol  group 
in  the  nucleus  also  intensifies  the  fluorescence,  but 
causes  displacement  towards  the  violet.  The  salts 
of  alkaloids  have  a  slightly  more  intense  fluorescence 
than  the  corresponding  free  bases;  the  spectra  are 


more  spaced  out  towards  the  red  and  the  maxima 
displaced  in  the  same  sense.  Similar  variations  have 
been  observed  with  absorption  spectra.  Alkaloids 
having  intense  absorption  bands  in  the  extreme  ultra¬ 
violet  become  strongly  fluorescent  only  when  excited 
by  rays  of  very  short  wave-length,  and  the  fluor¬ 
escence  spectra  are  in  the  ultra-violet  only.  Fluor¬ 
escence  spectra  vary  little  qualitatively  with  vari¬ 
ations  in  the  oxciting  radiation,  but  become  more 
intense  the  more  nearly  the  latter  approach  the 
absorption  bands.  B.  W.  Anderson. 

Action  of  ammonia  on  halogenated  arsines. 
V.  Ipatiev,  G.  Razes  aiev,  and  Y.  Stroms ki  (J.  Russ. 
Phys.  Clicin.  Soc.,  1929,  61,  3— 12},— See  this  voL, 
584, 

Action  of  arsenic  acid  and  its  derivatives  on 
nitrophenols.  O.  R.  Pete  (Rev.  Fac.  Cien.  quim. 
La  Plata,  1928,  5,  I,  105—179;  Ohem.  Zentr.,  1929, 
i,  643) .—Attempts  to  prepare  nitrohydroxyphenyl- 
arsinic  acids  failed.  A.  A.  Eldridgk. 

Tetra-aryldiarsines .  I.  F,  F.  Blicke  and 
F.  D.  Smith  (J.  Amer.  Chcm.  Soc.,  1929,  51,  2272— 
2276) . — lododiarylarsines  (cf,  this  voL,  833)  in  ether 
or  benzene  react  readily  with  mercury  and  more 
slowly  with  finely-divided  silver  or  zinc,  giving 
quantitatively  tetra-aryldiarsines.  In  solution  these 
are  colourless  and  stable  towards  light.  They  react 
instantaneously  with  iodine  and  potassium  per¬ 
manganate  and  rapidly  absorb  the  amount  of  oxygen 
required  for  the  formation  of  a  peroxide,  (R2As*0*)2> 
This  usually  undergoes  a  further  slow  autoxidation. 
Crystalline  tetraphenyldiarsine ,  m.  p,  120 — 125°  (cf. 
Sehlenk,  A.,  1918,  i,  34;  Borgstrom  and  Dewar,  A., 
1923,  i,  264),  shows  the  same  behaviour  when  redis¬ 
solved,  and  is  probably  partly  dissociated  into  free 
radicals.  Iododiphenylarsine  and  triphenylmethyl 
bromide  in  bromobenzene  give  bromodiphenylarsine 
and  the  strongly  dissociated  triphenylmethyl  iodide, 
but  the  solution  absorbs  more  oxygen  than  is  ac¬ 
counted  for  by  the  amount  of  triphenylmethyl 
produced.  H.  E,  F.  Notton. 

10-Chloro~-5  :  lO-dihydrophenarsazine  and  its 
derivatives.  X.  1-  and/or  3-Methyl  deriv¬ 
atives.  Condensation  of  arsenious  chloride  and 
phenyl-m-tolylamine.  C.  S.  Gibson  and  J.  D.  A. 
Johnson  (J.C.S.,  1929,  1473— 1476).— Phenol  reacts 
with  A-m-tolylbenzimmochloride  in  presence  ^  of 
sodium  ethoxide  solution  yielding  H-m -lolylbmzimino* 
phenyl  ether ,  m.  p.  60%  which  at  280—300°  gives  the 
benzoyl  derivative,  m.  p.  104 — 106%  of  phenvl-m-tolyl* 
amine  (I),  b.  p.  183— 184°/ 1 7  mm.,  m.  p.  27*5°.  This 
benzoyl  derivative  is  obtained  similarly  from  ±\  -phenyl* 
benzim ino-m-tolyl  ether ,  m.  p.  65°.  Arsenious  chloride 
and  I  in  boiling  o-di chlorobenzene  give  10-chloro-l- 
and/or  3-methyl-5 : 10-dihydrophenarsaziiie  (II), 
m.  p.  215 — 216°  (this  voL,  710).  Razubaiev's 
"  10-chloro-2(4)-mcthyl-9  :  1 0-dihydrophenarsazine, 
m,  p.  195 — 196Q  (this  vol.,  S34),  is  an  impure  specimen 
of  II.  H.  Burton. 

Substances  of  phenarsazine  type  containing 
the  acenaphthene  nucleus.  C.  S.  Gibson  and, 
J,  B.  A.  Johnson  (J.C.S.,  1929,  1621—1622). — 
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3-Aminoacenaphthene  reacts  with  o-bromophenyl- 

arsinic  acicl  in  presence  of 
amyl  alcohol,  potassium 
carbonate,  and  copper, 
forming  o-(3 -acenaphthyl* 
amino )ph enylars ini c  acid , 
decomp.  180—181°,  nor¬ 
mally  convertible  into  7- 
chloro  -7:12-  dihydroimacenaphthabenzarsazine  (I), 
m.  p.  241°  (decomp.),  or  1-bromo-l  :  12-dihydroiso- 
acenaphthabenzarsazine,  m.  p.  244 — 246°  (decomp.). 

H.  Burton. 

[Preparation  of]  mercury  diphenyl.  H.  0. 
Calvery  (Organic  Syntheses,  1929,  9,  54 — 55). 

Position  occupiedbyacetatomercuri  (Hg-OAc')- 
groups  in  anilines  containing  in  the  nucleus  a 
halogen  group  or  a  hydrocarbon  residue.  IV. 
L.  Vecchiotti  and  G.  Speranzini  (Gazzetta,  1929, 
59,  363—372;  cf.  A.,  1928,  655,  783).— Substitution 
by  the  aeetatomercuri-group  in  m-halogeno -anilines 
generally  yields,  according  to  the  proportion  of 
mercuric  acetate  used,  4-mono-,  4  :  6-,  or  occasionally 
2  :  5-,  di-,  and  2:4:  6-tri-acetatomercuri-derivatives. 
As  a  by-product  in  the  preparation  of  3~iodo-4- 
aeetatomercurianiline  (A.,  1927,  1098)  Z-iodoA :  6-di- 
acetatomercuriamline,  m.  p.  190°,  separates  very 
slowly  from  the  mother-liquors.  The  acetyl  deriv¬ 
ative,  in.  p.  202°,  yields  2:4:  5-tri-iodoacetanilide 
with  iodine  and  potassium  iodide.  Interaction  of 
3-iodoaniiine  with  2  mols.  of  mercuric  acetate  yields, 
however,  in  a  short  time,  Z-iodo-2  :  5 - diacetatome rcuri - 
aniline,  m.  p.  163°,  the  acetyl  derivative  of  which, 
m.  p.  212°,  yields  2:3:  5-tri-iodoacetanilide,  whilst 
the  aniline  yields  Z-iodo-2  :  5-dihydroxymercur  (aniline, 
m.  p.  186°,  with  sodium  hydroxide,  m-Bromoaniline 
yields,  under  similar  conditions,  S-bromoA :  6-cK- 
acetaiomercur (aniline,  m.  p.  172°  (acetyl  derivative, 
m.  p.  198°,  yielding  3:4: 6-tribromoacetanilide). 
The  2  :  5-derivative  could  not  be  obtained. 

R.  K.  Callow. 

Mercuration  in  alkaline  solution.  A.  L.  Fox 
and  F.  C.  Whitmore  (J.  Amer.  Chcm.  Soc.,  1929,  51, 
2196—2197). — 3-Hydroxy-2-naphthoie  acid  is  mer- 
eurated  by  mercuric  acetate  more  rapidly  in  alkaline 
than  in  acid  solution  to  anhydro-3-hydroxy- ^-hydroxy- 
mere ur i-2- naph tho ic  acid.  Salicylic  acid  in  alkaline 
solution  yields  hydroxymercurisalicylic  acid  and 
phenol  yields  anhydrohydroxymercuriphenol,  but  a- 
naphthol,  o-nitrophenol,  and  anthranilic,  sulphanilie, 
benzenesulphonic,  a-naphthoic,  and  phthalie  acids  are 
not  mercurated.  H.  E.  F.  Notton. 

Organo -alkali  compounds.  I.  Reaction 
between  unsaturated  hydrocarbons  and  alkali 
metal  alkyls.  K.  Ziegler,  F»  Crossmann,  H. 
Kleiner,  and  0.  Schafer.  II.  Schlenk’s  addi¬ 
tion  of  alkali  metals  to  un saturated  hydro- 
carbons.  K.  Ziegler,  H.  Colonies,  and  0. 
Schafer.  III.  Polymerisation  of  unsaturated 
hydrocarbons  under  the  influence  of  alkali 
metals  and  alkali  metal  alkyls.  K.  Ziegler 
and  H.  Kleiner  (Annalen,  1929,  473,  1 — 35,  36 — 56, 
57 — 82). — I.  Alkali  metal  alkyls  are  of  three  types. 

(1)  Colourless  and  insoluble  in  organic  media  ( e.g 
simple  sodium  and  potassium  alkyls  and  aryls).  In 
4  E 


combination  with  zinc  alkyls  they  are  electrolytes 
and  even  in  the  solid  state  are  probably  heteropolar. 

(2)  More  or  less  intensively  coloured,  usually  soluble 
in  organic  solvents,  especially  ether,  and  such  solu¬ 
tions  are  conductors  (e.g.,  NaCH2Ph  and  KCMe2Ph), 

(3)  Colourless  and  mostly  soluble.  They  usually 
distil  or  sublime  unchanged,  are  non-electrolytes,  and 
slight  conductors  only  in  presence  of  zinc  alkyls. 
Compounds  of  type  1  arc  readily  decomposed  by 
ether,  those  of  type  2  are  usually  stable  towards  ether 
and  react  instantaneously  with  alkyl  halides,  whilst 
those  of  type  3  are  very  slowly  decomposed  by  ether 
and  react  only  slowly  with  alkyl  halides.  Potassium 
phenyh'sopropyl,  K-CMe2Ph,  prepared  by  the  action 
of  potassium-sodium  alloy  (5  :  1)  on  phenyl  isopropyl 
methyl  ether  (cf.  Ziegler  and  Bahr,  A.,  1928,  404), 
does  not  react  with  ethylene  or  tripheny  lethylene . 
When  addition  of  the  metal  does  occur  reaction  is 
almost  instantaneous.  Decomposition  of  the  ad¬ 
ditive  product  first  with  dry  carbon  dioxide  and 
then  with  dilute  alkali  gives  an  acid,  formed  by 
replacement  of  the  potassium  atom  with  carboxyl. 
Thus,  benzylidenefluorene  yields  an  acid,  C.^H2p025 
m.  p.  205—206°  with  elimination  of  carbon  dioxide; 
propenylbenzene  gives  an  acid,  C19H2202,  m.  p.  146— 
147°  (silver  salt);  isopropenylbenzene  affords  an 
isomeric  acid,  an  oil  (silver  salt),  and  ethylidcncfluorene 
furnishes  an  acid,  C25BU4O2,  m.  p.  113°  (silver  salt). 
In  the  remainder  of  the  cases  studied  substitution 
takes  place  (usually  in  a  methyl  group)  and  reaction 
occurs  only  slowly.  Thus,  wo-dimethylstyrcne  yields 
an  unsaturated  acid,  CnH1202  ($-benzylidene-n- 
bulyric  acid),  m.  p.  80 — 81°  (silver  salt),  reduced  by 
hydrogen  in  presence  of  palladised  barium  sulphate 
and  alcohol  to  P-benzyl-w-butyric  acid ;  aa-diphenyl- 
Aa-propylene  gives  the  acid,  C16H1402  (yy-diphenyl- 
&#-butenoic  acid),  m.  p.  112 — 113°,  reduced  to  yy-di- 
phenylbutyrie  acid;  a  oc  -  diphenyl- [3-dimethy  lethylene 
affords  a  mixture  of  impure  $-diphenylmethylene- 
glutaric  acid,  m.  p.  153 — 154°  (silver  salt),  and  an 
acid,  m.  p.  108°,  reduced  to  $-benzhydryl-\\- 
butyric  acid,  m.  p.  113°;  aa-diphenyl-  Aa-butylene 
furnishes  an  acid,  C17H1602  (silver  salt) ;  ocay- tri¬ 
pheny  1-  Aa -propylene  yields  ayy- triphenyl  -  A^-  bu  tenoic 
acid,  in.  p.  166 — -167°  (silver  salt),  also  obtained  by 
the  action  of  potassium  on  aay-triphenyl-y-methoxy- 
Aa-propylene  with  subsequent  decomposition  by 
carbon  dioxide.  ayy-Triphenylbutyric  acid  has  m.  p. 
Ill — 112°,  whilst  a  ay-  triph  enylb  utyric  acid  has  m.  p. 
181°.  a  -  Me  thy  lstilbene  gives  p-phenyl-  p  -benzylidene- 
propionic  acid,  m.  p.  168°  (silver  salt) .  With  ocS-di- 
phenyl-  A°-butylene  addition  of  potassium  phenyliso- 
propyl  occurs,  the  acid  C26H2S02  (silver  salt)  being 
finally  isolated.  With  a$-dipnenyl-  A^-butylene  sub¬ 
stitution  of  potassium  occurs  in  one  or  both  methylene 
groups,  and  the  decomposition  products  are  a S-di- 
phenyb  bfi-pentenoic  acid  (silver  salt)  and  v$~diphenyl- 
dihydro muconic  acid,  m.  p.  233—234°  (silver  salt). 
This  last  acid  is  probably  stereoisomcric  with  the  acid 
described  by  Schlenk  and  Bergmann  (A.,  1928,  1031). 
Addition  also  takes  place  with  a3-diphenyl-  Aa^- 
butadiene  yielding  the  acid  C26H2a02  (silver  salt),  but 
with  a&- dibenzyl -AQy-butadiene  substitution  of  potass¬ 
ium  occurs  in  both  methylene  groups,  affording  a X,-di* 
phenyl-L^hexadiene-KQ-dicarboxylic  acid,  m.  p.  240 — 
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242°  (silver  salt).  Standardisation  of  solutions  of 
potassium  phenyl ^opropyl  is  readily  effected  by 
treatment  with  butyl  bromide  and  subsequent  deter¬ 
mination  of  bromide  ions  by  the  Volhard  method. 
The  rates  of  addition  of  lithium  ethyl,  propyl,  and 
butyl  to  os-diphenylethylene  in  benzene  solution  have 
been  determined  at  50° ;  the  velocity  coefficients  are 
1*5,  3*4,  and  2*8,  respectively.  The  additive  com¬ 
pound  from  lithium  butyl  is  decomposed  by  carbon 
dioxide  to  a cL-diphenyl-n-heptoic  acid,  m.  p.  104 — 105°, 
obtained  also  by  the  action  of  potassium-sodium 
alloy  on  aa-diphenyl-n-hexyl  methyl  ether,  m.  p.  58°, 
and  subsequent  decomposition  with  carbon  dioxide. 
oL*-Dipkenyl-n-hexyl  alcohol,  m.  p.  46*5 — 47*5°,  is 
obtained  from  ethyl  hexoate  and  excess  of  mag¬ 
nesium  phenyl  bromide.  Addition  of  lithium  butyl 
to  stilbene  occurs  in  ethereal  solution  and  decom¬ 
position  of  the  product  with  carbon  dioxide  affords 
a$-dipkenyl-n-heptoic  acid ,  m.  p.  102°.  Benzene 
solutions  of  lithium  butyl  containing  ether  do  not 
alter  appreciably  after  3*^-4  hrs.  The  determination 
of  simple  lithium  alkyls  in  solution  is  carried  out  by 
addition  of  butyl  bromide  and  then,  in  small  portions, 
mercury  dibenzyl.  The  lithium  benzyl  formed  reacts 
immediately  with  the  butyl  bromide. 

II.  Treatment  of  cM-diphenyldlmethylethylene  with 
potassium-sodium  alloy  (5  : 1)  in  concentrated  ethereal 
solution  and  decomposition  of  the  product  with 
carbon  dioxide  affords  v.*-diphenyhsovaleric  acid  (I), 
m.  p.  108 — 109°,  obtained  also  by  the  successive 
action  of  potassium  and  carbon  dioxide  on  the  methyl 
ether,  b.  p.  124 — 126°/0*5  mm.,  of  diphenyl  isopropyl - 
carbinol.  In  dilute  ethereal  solution  both  I  and 
$-diphenylmethylene-n-butyric  acid  (II),  m.  p.  108° 
(cf.  Part  I),  are  formed.  The  reactions  taking  place 
are  :  CPh2:CMe2 — >CKPh.-CKMe0^£M^ 
CKPli2-CHMe2+CPh2:CMe»CH2K  “(cf.  Schlenk  and 
Bergmann,  A.,  1928,  1031).  The  ihioanilides  of  I 
and  II,  m.  p.  144 — 145°  and  161°,  respectively,  are 
obtained  by  the  action  of  phcnylthiocarbimide  on 
the  potassium  derivatives.  Treatment  of  a  solution 
of  as-diphenylethylene  in  toluene  with  a  solution  of 
sodium  in  liquid  ammonia  at  a  low  temperature,  and 
decomposition  of  the  red  sodium  derivative  formed 
with  ammonium  chloride  affords  aa-diphenylethane. 
No  trace  of  aaS8-tetraphenylbutane  is  formed  (cf. 
Schlenk  and  Bcrgmann,  loc.  cit.).  Decomposition  of 
the  above  sodium  derivative  with  benzyl  chloride 
gives  a  [3  p -  triph enylpropane .  The  reactions  taking 
place  are,  therefore,  CP1i2:CH2 — ^CNaPlu-CH^a 
J!^GNaPl]2'CH3i-NaNH2.  When  sodium  is  added 
in  small  portions,  with  good  stirring,  to  a  mixture 
of  as-diplienylethylenc,  toluene,  and  liquid  ammonia, 
a  small  amount  of  aa8S-tetraphenylbutane  is  prob¬ 
ably  formed,  a  a- Diphenyl- P-benzylethylene  affords 
aay-triphenylpropane,  whilst  cyclohexene  is  un¬ 
affected  by  potassium  in  liquid  ammonia.  Aryl -sub¬ 
stituted  ethylenes  add  primarily  two  atoms  of  alkali 
metal  across  the  double  linking.  This  additive 
product  can  either  remain  unchanged  (e.g.,  stilbene, 
tetraphenylethylene)  or  undergo  secondary  reactions, 
which  can  occur  under  the  influence  of  excess  of  the 
hydrocarbon  used.  These  consist  of  addition  or 
substitution  processes. 

III.  A  series  of  experiments  has  been  carried  out 


on  the  addition  of  potassium  phenylfsopropyl  to 
varying  amounts  (1 — 10  mols.)  of  butadiene  in 
ethereal  solution.  Decomposition  of  the  products 
formed  with  carbon  dioxide  and  subsequent  deter¬ 
mination  of  the  equivalent  wfc.  of  the  mixed  acids 
(A)  and  the  number  of  double  linkings  present  per 
equivalent  (B),  shows  that  the  values  of  A  increase 
from  218  (2  mols.  of  butadiene)  to  477  (10  mols.), 
whilst  the  values  of  B  increase  correspondingly  from 
1*32  to  5*55.  Maximum  values  arc  given  with  8  mols. 
of  butadiene,  namely,  493  and  6*04.  The  following 
primary  reactions  are  presumed  to  occur  (1  :  4-ad¬ 
dition  is  assumed  arbitrarily) :  (1)  CKPhMe2+ 

CH.:CH*Cn:CH.  — >  CPhM^-CH^CHICH-CHJt; 

“  (2)  2GKPhile2+CH2:CH’CH:CH2— -> 

GH2K-CH:CH*CH2K+2CPhMe2.  H.  Burton. 

Lead  aryl-alkyl  compounds.  H.  _  Gilman, 
O.  B.  Sweeney,  and  J.  E.  Kirby  (Iowra  State  Coll. 
J.  Sci.,  1928,  3,  1- — 4) —By  interaction  of  lead  tri¬ 
phenyl  bromide  with  the  appropriate  Grignard  reagent, 
lead  triphenyl  butyl,  m.  p.  47°,  isobutyl,  m.  p.  68— 
68*5°,  sec  .-butyl,  m.  p.  84°,  and  tert  .-butyl,  m.  p,  150 — 
150*5°,  have  been  obtained. 

Chemical  Abstracts. 

Metallic  derivatives  of  thiophen.  II.  Thall¬ 
ium,  silicon,  bismuth,  tellurium,  and  mixed  tin 
and  lead  thienyls.  E.  Krause  and  G*  Kenwanz 
(Ber.,  1929,  [B\  1710—1716;  cf.  A.,  1927,  891).— 

Thiophen  is  converted  by  bromine  in  glacial  acetic 
acid  into  2-bromothiophen,  b.  p.  42— 46°/13^  mm. 
Addition  of  ethereal  magnesium  2-thienyl  bromide  to 
ethereal  thallium  chloride  affords  thallium  di-2-thienyl 
bromide,  Tl^HgS^Br,  decomp.  270°  after  darkening 
at  250°.  Silicon  tetrachloride  and  magnesium 
2 -thienyl  iodide  yield  silicon  ieira~24hienyl,  m.  p. 
135*5°  (eorr.).  Bismuth  tri-24hienyl,  m.  p.  137*5° 
(corr.),  is  more  advantageously  prepared  from  mag¬ 
nesium  2-thienyl  bromide  than  from  the  corresponding 
iodide.  Tellurium  di-24hienyl  dibromide,  m.  p.  195° 
(corr.),  decomp,  about  220°,  is  reduced  by  stannous 
chloride  and  hydrochloric  acid  to  tellurium  di-24himyl, 
from  which  tellurium  di-24hienyl  dichloride ,  m.  p. 
189*5°,  decomp,  about  250°  after  darkening  at  2 10°, and 
the  corresponding  m.p.  126*5°  (corr.), decomp, 

about  190°,  are  prepared.  Magnesium  2-thienyl 
bromide  and  tellurium  di-2-thienyl  dibromide  afford 
tellurium  tri-24hienyl  bromide,  m.  p.  253°  (eorr. 
deeomp.)  [corresponding  iodide].  Tin  triphenyl 
2 4liienyl,  m.  p.  206°  (corr.),  is  prepared  from  magnes¬ 
ium  2 -thienyl  iodide  and  tin  triphenyl  bromide ;  it  is 
converted  by  bromine  in  pyridine  at  —48°  into  tin 
triphenyl  bromide.  Lead  triphenyl  2 -thienyl,  m.  p. 
208°  (corr.),  decomp.  305°,  is  converted  by  bromine 
into  lead  triphenyl  bromide.  H.  Wren. 

Mol.  wt.  of  edestin.  T.  Svedberg  and  A.  J. 
Stamm  (J.  Amer.  Chem.  Soc.,  1929, 51, 2170 — 2185). — 
The  solubility  of  edestin  in  aqueous  sodium  chloride 
and  in  phosphate  buffer  solutions,  wdth  and  without 
sodium  chloride,  has  been  determined.  Three  inde¬ 
pendent  methods  give  pn  5*5  as  its  isoelectric  point 
(cf.  Michaelis  and  Mendelssohn,  A.,  1914,  i,  1007). 
Its  partial  specific  vol.  is  0*744  at  19*8°,  and  its  ultra¬ 
violet  absorption  spectrum  shows  a  maximum  at 
276  {J-I-&  and  a  minimum  at  254  y.g..  Determinations 
by  the  sedimentation  velocity  and  sedimentation 
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equilibrium  methods  give  a  normal  mol.  wfc.  of 
212,000±  10,000  (cf,  Cohn,  A.,  1925,  ii,  641)  and  show 
that  the  molecules  are  of  uniform  size  {a)  at  concen¬ 
trations  of  1*38—0-155%,  (h)  over  a  range  of 
5-5 — 9-7,  and  (c)  in  salt  solutions  of  varying  con¬ 
centration.  Small  quantities  only  of  non-centri* 
fugable  matter  are  present.  These  results  indicate 
that  the  methods  are  applicable  to  proteins  in  salt 
solutions  of  considerable  concentration.  At  3*1 
and  pK  11*3,  and  in  neutral  solutions  at  concen¬ 
trations  below  0*1%,  edestin  dissociates,  or  decom¬ 
poses  into  smaller  molecules. 

[With  O.  Lamm.] — A  modification  (to  be  described 
later;  cf.  this  voL,  129)  of  the  sedimentation  velocity 
method,  involving  the  measurement  of  changes  in  the 
refractive  index  of  the  sedimenting  solution,  shows 
that  a  0*487%  solution  at  pir  11*3  contains  edestin 
(15%)  an5  dissociation  products  of  one  half  (30%) 
and  one  third  (55%)  its  mol.  wt.,  approximately  in  the 
proportions  stated.  It  Is  significant  that  both 
edestin  and  its  dissociation  products  have,  like  most 
of  the  proteins  hitherto  examined,  mol.  wts.  which  are 
integral  multiples  (6,  3,  and  2  times,  respectively)  of 
that  of  egg-albumin  (cf.  this  voL,  26,  203,  458),  The 
edestin  molecules  are  practically  spherical. 

H.  E.  F.  Notion, 

Combination  between  basic  dyes  and  proteins. 
L.  M.  C,  Rawlins  and  C.  L.  A.  Schmidt  (J.  Biol. 
Chem.,  1929,  82,  709— 716).— Titration  of  gelatin, 
caseinogen,  and  edestin  with  three  basic  dyes  shows 
that,  at  pan  11,  gelatin  combines  with  70xl0~s, 
caseinogen  with  210  xlO"5,  and  edestin  with  70x  10-5 
equivalents  of  dye.  The  results  can  be  correlated 
with  the  base-binding  capacity  of  the  proteins,  and 
support  the  previous  conclusion  that  combination  of 
acid  dyes  with  proteins  takes  place  in  stoicheiometrie 
proportions  (cf.  A.,  1927,  686).  C.  R.  Harington. 

Fractionation  of  casein.  K.  Linjdeestrom- 
Lang  (Compt.  rend.  Lab.  Carlsberg,  1929,  17, 
1—116).— Casein  previously  purified  by  the  usual 
methods  has  been  separated  into  several  fractions  by 
mild  treatment,  e.g.,  by  warming  with  60%  alcoholic 
hydrochloric  acid  (0*00217),  when  one  part  is  obtained 
as  an  alcohol -soluble  and  the  other  as  an  alcohol* 
insoluble  fraction.  The  fractions,  which  are  not 
claimed  to  be  chemically  pure,  have  been  subjected 
to  thorough  examination  by  chemical  and  physical 
methods,  including  the  determination  of  phosphorus, 
nitrogen,  arginine,  tyrosine,  tryptophan,  specific 
rotation,  and  solubility,  and  titration  of  acid  and  basic 
groups.  Probably  no  irreversible  processes  are 
involved  in  the  fractionations,  as  mixing  the  fractions 
in  their  proper  proportions  produces  a  substance 
physically  and  chemically  identical  with  the  original 
casein.  It  is  concluded  that  casein  consists  of  at  least 
three  fractions,  one  of  which  is  alcohol- soluble  and 
contains  no  phosphorus.  The  bearing  of  these 
results  on  the  rennin  reaction  is  discussed. 

W.  O.  Kermack. 

Determination  of  tyrosine  and  tryptophan  in 
0*1  g,  of  protein.  Colorimetric  determination  of 
cystine  in  protein.  Preparation  of  uric  acid 
reagent  free  from  phenol  reagent,  0.  Folin  and 
A.  D.  Mabbnzi  (J.  Biol.  Chem.,  1929,  83,  89 — 102, 


103 — 108,  109 — 113). — The  precipitation  of  tyrosine 
from  protein  hydrolysates  with  mercuric  acetate  and 
sodium  chloride  recommended  by  Hanke  (A.,  1928, 
1389)  is  incomplete  and  variable,  and  the  results  of 
this  author  are  criticised  on  this  and  other  grounds. 
A  modification  of  the  method  of  Folin  and  Ciocalteu 
(A.,  1927,  892)  in  which  the  error  in  the  tyrosine 
determinations  due  to  the  presence  of  cystine  is  elimi¬ 
nated  is  described ;  it  is  applicable  to  0-1  g.  of 
protein  (except  caseinogen)  after  hydrolysis  with  20% 
sodium  hydroxide  at  100°.  Figures  are  given  for  the 
tyrosine  and  tryptophan  content  of  a  number  of 
proteins.  The  method  of  Folin  and  Looney  (A., 
1922,  ii,  539)  for  the  determination  of  cystine  has  been 
modified  by  reducing  the  cystine  in  acid  solution, 
which  enables  the  amount  of  sodium  sulphite,  and 
hence  the  blank,  to  be  diminished,  and  by  using  an 
improved  uric  acid  reagent  (cf.  A.,  1924,  ii,  634), 
in  the  course  of  preparation  of  which  traces  of  molyb¬ 
date  are  removed  by  treatment  with  hydrogen  sulphide 
and  extraction  with  alcohol.  C.  R,  Harington. 

Determination  of  nitrogen  by  Dumas1  method. 
I.  Marek  [with  Kkajcxnovto  and  G.  Zaljesov]  (Bull. 
Soc.  ehim.,  1929,  [iv],  45,  555 — 560). — See  A.,  1928, 
1346. 

Determination  of  iodine  in  organic  substances 
which  lose  iodine  with  ease.  E.  I.  van  Itallie 
(Pharm.  Weekblad,  1929,  66,  629— 632).— The  sub¬ 
stance  (10 — 200  mg.)  is  heated  with  $■ — 10  e.e,  of 
sulphuric  acid  in  a  small  retort  and  the  iodine  evolved 
is  absorbed  in  30 — 50  e.e.  of  5%  sodium  hydroxide 
solution.  The  iodine  may  be  determined  either  by 
titration  or  by  reduction  to  iodide  by  hydrogen  per¬ 
oxide  and  precipitation  as  silver  iodide. 

H.  F.  Gillbe, 

Determination  of  sulphur  in  organic  liquids. 
S.  Land  a  (Coll.  Czech.  Chem.  Comm.,  1929,  1,  397— 
400). — The  liquid  is  burnt  in  a  lamp  (substantially 
the  procedure  of  petroleum  testing  is  followed),  the 
combustion  products  are  passed  into  hydrogen 
peroxide,  and  the  sulphuric  acid  is  titrated  with 
alkali  hydroxide.  R.  J.  W.  Le  Fbyre, 

Analysis  of  organic  mixtures.  E.  Benesch 
(Chem.-Ztg.,  1929,  53,  566— 567).— A  semi-mathe¬ 
matical  paper  In  which  it  is  indicated  how  the  com¬ 
position  of  appropriate  mixtures  of  organic  substances 
may  be  determined  from  a  combination  of  analytical 
determinations.  J.  S,  Carter. 

Colorimetric  determination  of  butyric  acid. 
R.  J.  Allgeier,  W.  H.  Peterson,  and  E.  B.  Fred 
(J.  Bact.,  1929, 17,  79 — 87). — The  solution  is  treated 
with  a  solution  containing  cupric  chloride  dihydrate 
(85*26  g.)  in  AT- hydrochloric  acid  (1000  e.e.),  shaken 
with  chloroform,  and  the  solution  compared  with 
controls.  Acetic  or  formic  acid  does  not  interfere. 

Chemical  Abstracts. 

Colour  reaction  of  adrenaline.  A.  Orr{f  (Annali 
Chim .  AppL,  1929,  19,  239— 240) —When  a  trace  of 
either  natural  or  synthetic  adrenaline,  suspended  in 
1  c.c.  of  water,  is  heated  to  boiling  with  2  drops  of  a 
solution  of  0-1  g.  of  triketohydrindene  hydrate  in 
300  c.c.  of  water,  a  blue  colour  is  obtained.  The  re¬ 
action  is  given  only  by  the  free  base.  T.  H.  Pope. 
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Determination  ol  carbon  monoxide  in  blood, 
W,  M.  M.  Pilaar  (J,  Biol  Chem.,  1929, 83, 43—50).— 
See  A>,  1928,  1149. 

Physico-chemical  system  of  blood  in  relation 
to  respiration  and  circulation.  I*  M.  Hochrein, 
D.  B.  Dill,  and  L.  J,  Henderson.  II.  Deter¬ 
mination  of  blood  circulation  during  rest  and 
work,  M.  Hochbein,  J.  H.  Talbott,  D>  B.  Dim, 
and  L.  J.  Henderson.  III.  Ionic  distribution 
during  rest  and  work,  H.  T.  Edwards,  M. 
Hochbein,  D.  B.  Dill,  and  L.  J.  Henderson.  IV, 
Carbonic  acid  respiration  and  hyperpnoaa.  M. 
Hochrein,  D.  B,  Dill,  and  L.  J.  Henderson  (Arch, 
exp.  Path.  Pharm.,  1929,  143,  129—146,  147—160, 
161—169,  170—183). — I.  A  number  of  tables  and 
curves  summarise  the  changes  of  the  physico-chemical 
properties  of  arterial  and  venous  blood  and  respiratory 
changes  of  normal  individuals  at  rest  and  during  work. 

IL  The  Haldane-Boek  method  is  applied  to 
determine  the  blood  circulation  in  normal  individuals 
at  rest  and  during  work,  and  it  is  shown  how  the 
position  of  the  arterial  and  venous  lines  in  the  Hender¬ 
son  nomogram  can  be  fixed  by  this  method. 

III.  In  experiments  with  twelve  normal  individuals 
it  is  shown  that  during  slight  fatigue  the  difference 
between  the  value  of  rci  (ratio  of  chlorine  in  cell  to 
that  in  serum)  at  rest  and  during  work  is  smaller 
than  for  rncot*  During  exhaustion  the  value  of  ra  is 
twice  and  of  rHCo,  four  times  as  great  as  in  the  con¬ 
dition  of  slight  fatigue.  If  lactic  acid  is  added  to 
the  Jolood  in  vitro ,  both  rm  and  rnc0s  increase  and 

lactate  decreases,  the  degree  of  change  depending 
on  the  concentration  of  lactic  acid  added.  From 
these  experiments  in  vitro,  approximate  values  of 
^lactate  during  work  can  be  calculated. 

IV.  The  physico-chemical  composition  of  blood 

during  inspiration  of  a  gas  mixture  of  6%  of  carbon 
dioxide,  20%  of  oxygen,  and  74%  of  nitrogen  and 
during  hyperpnoea  is  indicated  by  a  series  of  tables 
and  nomograms.  P.  W.  Clutterbhck. 

Cataphoretic  velocity  of  mammalian  red  blood- 
corpuscles,  H.  A.  Abramson  (J,  Gen.  Physiol., 
1929,  12,  711—725;  cf.  this  vol.,  478).— The  sus¬ 
pensions  of  blood  cells  were  made  up  in  M /15-phos- 
pliate,  7’35±0*03,  which  had  a  specific  resistance 
of  126 ±  1  ohms  at  25°,  The  temperatures  used  varied 
from  22°  to  27°  and  results  were  corrected  to  25°. 
The  mean  velocity  for  ten  normal  white  adults  was 
found  to  be  1 -31  ±0’02u/sec, /volt/cm.,  and  that  for 
negroes  l*304-0‘05p.  Results  found  on  the  same  day 
were  constant  to  within  about  5%,  but  varied  con¬ 
siderably  over  several  weeks  in  the  same  individual. 
The  cataphoretic  velocity  of  mammalian  red  cells  was 
found  to  be  constant  for  all  ages  in  the  same  species, 
and  no  variation  in  the  average  value  was  detected 
in  various  types  of  anaemia.  No  direct  relationship 
appeared  to  hold  between  mobility  and  sedimentation 
velocity. 

The  relative  mobilities  of  some  different  species  were 
as  follows  :  (in  p/sec, /volt/cm.)  rabbit  0*55,  pig  0*98, 
guinea-pig  1*11,  man  1*31,  monkey  1*33,  mouse  1*40, 
dog  1*65.  No  appreciable  change  in  mobility  occurred 


in  24  hrs.  in  the  phosphate  buffer  used.  Unlike 
cholesterol,  red  cells  did  not  adsorb  gelatin  even  in 
24  hrs.  and  retained  their  original  velocity. 

P.  G.  Marshall. 

Structure  of  the  haemoglobin  molecule,  I,  II. 
A.  Poliakov  (J.  Buss,  Phys.  Chem.  Soc.,  1929,  61, 
173—182,  183— 191).— See  this  vol.,  338. 

New  inorganic  factor  as  supplement  to  iron  in 
haemoglobin  building.  E.  B.  Hart  (Wisconsin 
Med.  J.,  1929,  28,  60).— Experiments  with  ancemic 
rats  indicate  that  copper  plays  a  definite  and  specific 
part  as  a  supplement  to  iron  in  the  production  of 
haemoglobin.  No  evidence  of  the  existence  in  liver 
of  an  indispensable  organic  factor  for  haemoglobin 
production  in  anaemia  was  found, 

Chemical  Abstracts. 

Influence  of  haemocyanin  on  distribution  ol 
chloride  between  sea-water  and  blood  of  Linmltm 
poltjphemus.  G.  W.  Thomas  (J.  Biol.  Chem.  1929, 
83, 71 — -77). — The  ratio  Clin  Limnlus  blood-serum  :  Cl 
in  sea-water  is  0*981,  concentrations  being  expressed 
as  g.  per  kg,  of  water ;  the  difference  in  concentration 
in  the  two  fluids  can  be  largely  accounted  for  by  the 
Donnan  equilibrium  due  to  the  hsemocyanin  of  the 
blood,  C.  R.  Harington. 

Haemochromogen  and  related  compounds. 
H.  F.  Holden  and  M.  Freeman  (Austral.  J.  Exp. 
Biol.,  1929,  6,  79 — 89). — The  relative  dissociation  of 
a  number  of  hannoehromogens  and  the  quantitative 
relationships  between  reduced  hsematin  and  certain 
proteins  are  determined.  The  effect  of  treatment 
with  nitrous  acid  on  the  ability  of  proteins  to  form 
haem oeh r om oge ns  and  parahsematins  is  described. 
Some  haemochromogens  are  dissociated  by  formalde¬ 
hyde.  Native  proteins  do  not  form  haemochromogens. 

P.  W.  Cltjtterbttck:. 

Reduced  haematin  and  hgemochr omogen .  R. 
Hill  (Proc.  Roy.  Soc.,  1929,  B,  105,  112—130),— 
Haemochromogens  are  formed  by  the  union  of  1  mol, 
of  reduced  hsematin  with  2  mols.  of  a  nitrogenous 
compound.  This  conclusion  is  supported  by  spectro¬ 
scopic  observations  on  solutions  containing  reduced 
hsematin  in  presence  of  pyridine,  nicotine,  or  cyanide. 
Reduced  haematin  also  forms  a  compound  with  1  mol. 
of  cyanide,  but  this  compound  combines  with  a 
second  molecule  of  cyanide  to  form  the  true  eyan- 
hsemo chromogen  or  with  1  mol.  of  nicotine  to  form  a 
mixed  nicotine-cyan-hsemochromogen.  It  is  therefore 
proposed  to  call  the  equimolecular  compound  of 
reduced  kaomatin  and  cyanide  cyan-reduced  hiematin 
and  to  reserve  the  name  cyan-hsemochromogen 
for  the  compound  containing  2  mols.  of  cyanide 
(cf.  Anson  and  Mirsky,  this  vol.,  87).  The  dis¬ 
sociation  constants  of  the  pyridine-,  cyan-,  and 
nicotine- haemochromogens  are,  respectively,  8*9  X 
10"6,  4*8  XKH,  and  1*1  xRH.  The  mixed  nicotine- 
cyan-haemocliromogen  has  a  dissociation  constant  of 
0*38  X 10"8  and  the  cyan-reduced  hsematin  of  1*3  X 10“*. 

W.  O.  Kermack.  ^ 

Inhibition  by  hydrogen  sulphide  of  catalysis 
by  haematin,  H.  A.  Krebs  (Biochem.  Z.,  1929. 209, 
32 — 33). — The  rapid  oxidation  which  occurs  when 
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h semin  is  added  to  linoleie  acid  is  almost  completely 
checked  when  sodium  sulphide  is  added  also. 

W.  McCartney. 

Blood-catalase.  E.  Schilling  (Klin,  Woch,, 
1928,  7,  2202 ;  Ohem.  Zentr.,  1929,  i,  760).— Catalase, 
by  protecting  tissue  from  the  oxidising  action  of 
peroxide,  is  considered  a  protective  enzyme. 

A,  A.  Eldridge, 

Is  fibrinogen  in  natural  plasma  present  in  the 
free  state  or  as  a  complex?  E.  Hekma  (Biochem. 
Z.,  1929,  209,  90 — 102). — A  discussion  of  theories  of 
the  coagulation  of  the  blood,  the  author’s  views  being 
contrasted  particularly  with  those  of  Pickering 
(cf.  Pickering,  The  Blood  Plasma  in  Health  and 
Disease,”  London,  1928).  W.  McCartney. 

Existence,  in  plasmatic  liquids,  of  fibrinogen- 
containing  complexes  together  with  free  fibrin¬ 
ogen.  E.  Hekma  (Biochem.  Z.,  1929, 209, 128—133  ; 
cf.  preceding  abstract). — Examination  of  the  appear¬ 
ance  of  the  precipitates  produced  when  plasmatic  fluids 
are  treated  with  suitable  precipitants  leads  to  the 
conclusion  that  both  free  fibrinogen  and  a  complex 
containing  it  may  be  present  together  in  the  fluids. 

W.  McCartney. 

Chemical  characterisation  of  serum-proteins . 
H.  K.  Barrenscheen  and  L.  Messiner  (Biochem, 
Z.,  1929,  209,  251 — 262). — When  serum -protein  is 
phosphorylated  by  Bimington's  method  (A.,  1927, 
581)  more  phosphoric  acid  is  taken  up  by  the  globulin 
than  by  the  albumin.  When  serum -protein  is 
methylated  by  methyl  sulphate  in  alkaline  solution 
the  methoxyl  values  of  the  fractions  are  analogous 
to  but  rather  higher  than  the  phosphorylation  values, 
and  the  methylated  protein  can  be  further  phos¬ 
phorylated.  The  methylimide  and  the  M-methyl 
values  show  with  globulin  (except  pseudoglobulin) 
lower  values  than  with  albumin. 

P.  W.  Clutterbuck. 

Influence  of  hydrogen-ion  concentration  on  the 
precipitation  of  serum-proteins  by  salts.  II. 
D,  von  Klobusitzky  (Biochem.  Z.,  1929,  209,  304 — 
311).- — Electrodialysed  serum-albumin  and  -globulin 
are  precipitated  by  saturated  sodium  chloride  only 
below  their  isoelectric  points,  pB  4*8  and  5*4,  respec¬ 
tively  (distinction  from  the  albumin  and  globulin  of 
whole  serum),  when  the  precipitating  powrer  and  the 
concentration  of  hydrogen  ions  run  parallel.  Pseudo - 
globulin-eu globulin  mixtures  are  stable  at  the  iso¬ 
electric  point.  P.  W.  Clutterbuck. 

Concentration  of  protein  in  serum  and  the 
reactions  of  coagulation,  L.  Blas  and  M. 
Magall6n  (Anal.  Ms.  Qulm.  [Teehn.],  1929,  27, 
129 — 134). — The  concentration  of  protein  in  blood- 
serum  exerts  a  definite  influence  on  coagulation 
reactions.  Irregularities  occasionally  observed  in 
the  Wassermann  and  Meinecke  reactions  are  ascribed 
to  this  influence.  H.  F,  Gillbe. 

Determination  of  hydrogen-ion  concentration 
in  circulating  blood.  K,  G ollwitzer-Meier  and 
W.  Stein  hausen  (Klin.  Woch.,  1928,  7,  2426 — 2428 ; 
CHem.  Zentr,,  1929,  i,  1030), — The  effect  on  the 
results  of  the  velocity  of  flow  is  pointed  out. 

A.  A.  Eldridge. 


Determination  of  the  alkaline  reserve  of  blood- 
plasma  and  determination  of  acetoacetic  acid  in 
blood.  P.  Cristol  (Bull.  Soe,  Chim.  bioi,  1929, 
11,  731 — 744). — The  methods  at  present  in  use  for 
the  determination  of  the  alkaline  reserve  of  the  blood- 
plasma  are  subject  to  an  error  due  to  decarboxylation 
of  acetoacetic  acid  when  applied  to  the  blood  of 
aeetonuric  subjects.  If  sodium  fluoride  is  substituted 
for  hydrochloric  acid  in  the  method  of  Leseoeur  and 
Manjean  (A.,  1928,  724)  no  decarboxylation  occurs 
and  a  true  measure  of  the  carbon  dioxide  is  obtained. 
By  using  the  original  and  the  modified  method  the 
acetoacetic  acid  of  the  blood  may  be  determined. 

J.  H.  Birkinshaw. 

Bile-acid  content  of  blood  under  various 
physiological  conditions.  M.  Chaklet  (Biochem. 
Z.,  1929,  210,  42 — 69). — The  method  of  Aldrich  and 
Bledsoe  (A.,  1928,  788)  with  slight  modification 
(principally  the  use  of  “  norit  ”  for  decolorisation)  was 
used  to  determine  bile  acids.  These  were  shown  to 
be  present  in  the  blood  of  normal  men,  rats,  and  cats. 
In  rats  the  bile- acid  content  of  the  blood  is  a  function 
of  the  activity  of  the  liver.  It  is  increased  after 
protein  and  thyroid  feeding.  Thus  the  view  that  the 
liver  supplies  to  the  blood  a  hormone  regulating  the 
heart's  activity  receives  new  support. 

J.  H.  Birkinshaw. 

[Serum-]nitrogen  coefficient  in  the  normal 
state.  M,  Labbe,  E.  Mepveux,  and  A.  Hiernaun 
(Compt.  rend.  Soc.  Biol.,  1928,99, 1492—1493 ;  Chem. 
Zentr.,  1929,  i,  667). — The  ratio  urea-nitrogen  :  total 
nitrogen  in  the  serum  is  normally  40 — 48  (average 
44*2)  mg,-%.  A.  A.  Eldridge. 

Colorimetric  micro-determination  of  residual 
nitrogen  in  blood  and  serum.  B.  Groak  (Bio¬ 
chem.  Z.,  1929,  209,  148 — 153). — If  gum  arabie  is 
added  to  the  solution  obtained  after  the  trichloroacetic 
acid  filtrate  from  blood  or  serum  has  been  digested 
with  sulphuric  acid  and  hydrogen  peroxide,  residual 
nitrogen  can  be  determined  accurately  by  the 
Messier  method.  W,  McCartney. 

Determination  of  iron  in  blood.  P.  Fleury 
(J.  Pharm.  Chim.,  1929,  [viii],  9,  561 — 568). — The 
blood  is  ashed  in  the  presence  of  magnesium  nitrate, 
the  product  dissolved  in  hydrochloric  acid,  and  after 
dilution  with  water  a  little  orthophosphoric  acid  is 
added.  The  ferric  salt  is  reduced  with  zinc,  the 
solution  filtered,  and  titrated  against  potassium 
permanganate  in  the  presence  of  phosphomolybdie 
acid  and  manganese  sulphate.  E.  C.  Happold. 

Determination  of  iron  in  blood.  P.  Fleury 
and  J.  Marque  (J.  Pharm.  Chim.,  1929,  [viii],  9, 
568— 570) . — The  ferric  salt  is  reduced  with  mercury 
(see  preceding  abstract).  F.  C.  Happold. 

Determination  of  phosphorus  in  blood.  A. 
Ionesco-Matiu  and  M.  Vitner  (Bull.  Soc.  Chim. 
biol.,  1929,  11,  776 — 781). — The  colorimetric  method 
of  Bordeiano  (B.,  1927,  422)  is  applied  to  the  micro- 
determination  of  inorganic  and  total  phosphorus  in 
blood.  The  inorganic  phosphorus  is  determined 
directly  in  the  filtrate  after  precipitation  of  the  blood 
with  trichloroacetic  acid.  The  total  phosphorus  is 
determined  after  oxidation  with  nitric  acid  and 
permanganate.  J.  H,  Birkinshaw. 
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Inorganic  phosphoric  acid  content  of  arterial 
and  venous  blood.  A.  Hoff  (Bioehem.  Z.,  1929, 
209,  195 — 199). — In  dogs  the  inorganic  phosphoric 
aoid  content  of  the  venous  blood  is  higher  than  that 
of  the  arterial  blood.  W.  McCartney, 

Biometry  of  calcium,  inorganic  phosphorus, 
cholesterol,  and  lipoid  phosphorus  in  the  blood 
of  rabbits.  II.  A,  R.  Karnes  (J.  Exp.  Med., 
1929,  49,  287— SOI).— Values  for  animals  kept  in  the 
laboratory  or  in  the  open  air  are  recorded.  Mean 
values  are  :  calcium  15*7  ±0*05,  inorganic  phosphorus 
4*65±0’05  mg.  per  100  c.c.  of  serum ;  cholesterol 
58*2±0*39,  lecithin  1184±M3  mg.  per  100  c.c.  of 
whole  blood.  Chemical  Abstracts. 

Distribution  of  copper  in  blood.  C.  A.  Elyeh- 
jem,  H.  Steenbock,  and  E.  B.  Hart  (J.  Biol.  Oliem., 
1929,  83,  21— 25).— Horse  blood  contains  about  0-05 
mg.  of  copper  per  100  c.c.,  the  larger  proportion  being 
in  the  red  blood-corpuscles.  Haemoglobin  contains 
amounts  of  copper  which,  on  the  basis  of  the  accepted 
mol.  wt.  of  this  protein,  are  so  small  as  to  indicate 
that  the  metal  does  not  form  a  part  of  the  haemoglobin 
molecule.  C.  R.  Harington. 

Combined  sugar  and  its  ratio  to  total  nitrogen 
in  the  normal  Japanese  [blood?]  K.  Kitamura 
(Kyoto  Ikwad.  Zasshi,  1928,  2,  241 — 246) —The 
following  values  [  ?  for  the  blood]  are  recorded  : 
combined  sugar  0*067 — 0*107,  average  0*091% ;  total 
nitrogen  :  combined  sugar  9-15 — 10*70  (average 
10*10),  free  :  combined  sugar  0*83 — 1*37  (1*15),  com¬ 
bined  :  total  sugar  0*420 — 0*545  (0*485),  free  :  total 
sugar  0*455 — 0*578  (0*518).  Chemical  Abstracts. 

Fixation  of  dextrose  by  blood-corpuscles.  F, 
Hogler,  A.  Thomann,  and  K.  ‘Oberrack  (Bioehem. 
Z.,  1929,  209,  1 — 31). — The  analysis  of  a  large 
number  of  experimental  results  shows  that,  in 
Loewi’s  phenomenon,  the  influence  of  swelling  must 
be  taken  into  account  and  that  even  so  the  method  is 
not  sufficiently  accurate  to  enable  definite  conclusions 
to  be  reached.  There  is  evidence  that  the  uptake  of 
sugar  by  erythrocytes  is  chiefly  or  entirely  the  result 
of  a  process  of  diffusion.  W.  McCartney. 

Salts  and  blood-sugar,  H.  Masamune  (Fuku¬ 
oka  Ikwad,  Zasslii,  1927,  20,  1437 — 1522). — Potass¬ 
ium  phosphate,  magnesium  salts,  and  to  some  extent 
calcium  salts  produce  hyperglycaemia;  sodium  salts, 
or  potassium  acetate,  chloride,  or  sulphate,  have  no 
effect.  Ammonium  chloride  produces  acidosis  and 
magnesium  salts  alkalosis.  Chemical  Abstracts. 

Dependence  of  the  blood-sugar  curve  on  the 
sugar  preparation  used,  P.  Niederhoff  (Bio¬ 
ehem.  Z.,  1929,  210,  226 — 230). — Oral  administration 
to  fasting  dogs  or  men  of  a  paste  of  dextrose  freshly 
crystallised  from  water  with  mother-liquor  adhering 
gives  a  less  marked  initial  hyperglycaemia  than 
ordinary  dextrose  moistened  with  water.  A  second¬ 
ary  hyperglycaemia  is  observed  with  the  freshly 
crystallised  sugar,  J,  H.  Birkxnshaw. 

Gasometrie  determination  of  fermentable 
sugar  in  blood  and  urine,  D,  D.  Van  Slyke  and 
J.  A.  Hawkins  (J.  Biol.  Chcm.,  1929,  83,  51—70).— 
Fermentable  sugar  is  determined  in  protein-free 
blood-filtrates  or  in  urine  cleared  with  Lloyd’s  reagent, 


by  application  of  the  authors’  ferricyanide  method 
(A.,  1928,  1358)  before  and  after  removal  of  dextrose 
with  yeast.  Normal  urine  contains  0*05 — 0*25%  of 
total  reducing  substances,  of  which  about  one  tenth 
is  fermentable.  This  fermentable  fraction  is  not 
affected,  in  normal  individuals,  by  ingestion  of  1  g.  of 
dextrose  per  kg.  The  extra  carbon  dioxide  produced 
by  the  action  of  yeast  carboxylase  on  amino-  and  keto- 
acids  introduces  an  error  into  the  determination  of 
fermentable  sugar  by  direct  measurement  of  carbon 
dioxide  production  in  normal  urines ;  in  urines  from 
glycosuric  patients  this  error  is  insignificant. 

C.  R.  Harington. 

Folin's  micro-method,  for  determination  of 
blood-sugar.  Blood-sugar  and  fermentable 
blood-sugar  determined  by  different  methods. 
O.  Folin  and  H.  Malmros  (J,  Biol.  Ohem.,  1929,  83, 
115—120,  121— 127),— Filtration  of  the  light  through 
filter -paper  stained  with  picric  acid  eliminates  the 
disturbing  effect  of  the  unchanged  ferrieyamde,  and 
enables  the  colour  comparisons  in  the  method  of  Folin 
(A.,  1928,  786)  to  be  made  over  wider  ranges  of 
concentration. 

Comparative  determinations  of  total  and  ferment¬ 
able  sugar  have  been  made  in  a  large  number  of 
samples  of  blood  by  different  methods. 

C.  R.  Harington. 

Nature  of  blood-sugar.  II,  M.  Somogyi  (J. 
Biol.  Chem.,  1929,  83,  157 — 164). — The  previous  con¬ 
clusions  of  Somogyi  and  Kramer  (this  vol.,  207)  as  to 
the  identity  of  the  true  blood-sugar  determined  by 
different  methods  are  confirmed  by  experiments  with 
four  different  methods  on  protein-freo  blood-filtrates 
prepared  by  the  author’s  zinc  technique  (Proc.  Soc. 
Exp.  Biol.  Med.,  1929,  26,  353)  which  removes  non- 
fermentable  reducing  substances.  Folin’s  criticism 
(this  vol.,  462)  of  the  author’s  work  fails  to  take  into 
account  that  in  the  application  of  Folin’s  recent 
method  (A.,  1928,  786)  the  oxidation  of  non-ferment- 
able  reducing  substances  in  the  tungstic  acid  blood- 
filtrate  is,  under  the  conditions  prescribed  by  him, 
inhibited  by  the  competing  effect  of  the  dextrose. 
The  assumption  of  a  second  fermentable  sugar  in 
blood  is  unnecessary.  C.  R.  Harington. 

Determination  of  sugar  in  blood.  S,  R. 
Benedict  (J.  Biol.  Chem.,  1929,  83,  165—168),— 
Experimental  results  are  given  in  disproof  of  the 
validity  of  Everett’s  criticism  (this  vol.,  837)  of  the 
author’s  method  (A.,  1928,  438). 

C.  R.  Harington. 

Hyperglycaemia  associated  with  anaphylactic 
shock  in  the  dog.  I.  T.  Zeckwer  and  J.  E. 
Nadler  (J.  Exp.  Med.,  1929,  49,  481 — 495). — The 
factors  responsible  for  the  condition  are  discussed. 

Chemical  Abstracts. 

Blood-nitrogen  in  sensitised  animals.  Z.  M. 
Dienerstexn  and  S.  Guenes  (Zhur.  exp.  Biol.  Med., 
1929,  10,  520 — 529). — Anaphylactic  shock,  or  any 
disturbance  of  the  nitrogen  of  the  tissues,  does  not 
disturb  the  nitrogen  balance  of  the  blood. 

Chemical  Abstracts. 

Haemolytic  action  of  some  hydrolysis  products 
of  lecithin,  lecitMdes,  and  phosphatides.  L 
Products  of  intermediary  hydrolysis.  H.  MagiS- 
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teis  (Biochem.  Z.,  1929,  210,  85 — 119). — The  hydro¬ 
lytic  action  of  cobra  or  bee-sting  poison  on  egg- 
lecithin  and  kephalin  liberates  a  fatty  acid  giving  a 
lysoleeithin  and  a  lysokephalin.  The  former  has  a 
strong  haemolytic  power  (active  at  1  in  26,000),  the 
latter  very  little.  The  pure  lysokephalin  is  probably 
inactive.  Similar  products  were  prepared  from 
various  animal  and  vegetable  leeithides.  A  lyso¬ 
kephalin  and  a  lysosphingomyelin  from  brain  showed 
little  haemolytic  power ;  a  lysoleeithin  from  the  same 
source  showed  marked  activity.  Lysolecithins  from 
horse  pancreas,  horse  brain,  or  ox  testes  all  showed  fair 
haemolysis,  although  much  less  than  the  product  from 
egg-yolk.  Active  lysolecithins  were  also  obtained 
from  peas,  oats,  and  soya  beans.  From  the  last- 
named,  two  products  (a-  and  p-lysoleeithin)  differing 
widely  in  activity  were  obtained. 

Irradiation  of  lecithin  with  ultra-violet  light 
eliminates  choline,  and  the  lysoleeithin  derived  from, 
it  is  much  less  active.  A  slight  diminution  in  activity 
is  also  observed  on  irradiation  of  lysoleeithin.  It 
seems  that  the  haemolytic  activity  depends  on  the 
presence  of  the  choline  radical,  and  it  is  suggested  that 
in  the  hydrolysis  of  lecithin  to  lysoleeithin  the  nitrogen 
atom  of  the  choline  radical  becomes  linked  through 
oxygen  to  the  free  glycerol-hydroxyl  group. 

J.  JEL  Birkinshaw. 

Influence  of  hydrogen-ion  concentration  on 
haemolysis  hy  solanine.  R.  Fischer  (Biochem,  Z., 
1929,  209,  319 — 325). — The  haemolytic  action  of 
solanine  at  pa  5*5  is  very  slight  and  rapidly  lost  on 
diluting,  but  at  pa  10  is  retained  down  to  dilutions  of 
1  in  266,000.  P.  W.  Clxftterbttck, 

Mechanism  of  haemolysis  by  complement. 
I,  Complement  fixation  as  an  essential  pre¬ 
liminary  to  haemolysis.  H .  Eagle  and  G.  Brewer 
(J.  Gen.  Physiol.,  1929, 12,  845— 862).—' The  influence 
of  electrolytes  on  the  haemolysis  of  sensitised  cells  by 
complement  is  studied.  For  sodium  chloride  the  two 
zones  of  inhibition  are  (1)  below"  a  concentration  of 
0*025—0*03#,  (2)  above  6*4 Nf  a  partial  destruction 
of  complement  also  occurring  in  the  lower  zone.  The 
observation  of  Muir  and  Browning  that  hypertonic 
saline  allows  complement  to  pass  through  a  Berkefeld 
filter  is  explained  on  a  physical  basis,  viz.,  that 
adsorption  of  complement  by  the  minute  particles  of 
the  filter  is  inhibited  by  the  saline.  Increase  in  the 
valency  of  the  cation  has  a  marked  effect  in  increasing 
the  degree  of  inhibition  of  complement;  barium 
chloride  exhibits  an  effect  twenty  times  as  powerful 
as  that  of  sodium  chloride  in  a  concentration  of 
0*07#.  Electrolytes  are  shown  (within  the  limits  of 
experimental  error)  to  produce  an  inhibition  of  com¬ 
plement  fixation  exactly  similar  to  that  of  haemolysis 
(same  optimum  pa  etc.),  and  the  authors  therefore 
regard  it  as  proved  that  adsorption  is  an  essential 
preliminary  to  haemolysis. 

Variations  of  pn  arc  also  shown  to  produce  zones  of 
inhibition  of  haemolysis  and  complement  fixation,  the 
optimal  range  being  6*5 — 8*0,  but  in  addition  to 
these  zones  an  irreversible  inactivation  takes  place 
below  pK  4*8  or  above  pn  8*8.  It  is  assumed  that  the 
adsorption  demonstrated  is  of  the  midpiece  ** 
fraction  of  complement.  P.  G.  Marshall. 


Titration  of  complement.  H,  Eagle  (J.  Gen. 
Physiol,,  1929,  12,  821 — 823). — A  convenient  and 
rapid  method  for  the  determination  of  complement, 
based  on  the  fact  that  the  time  required  for  haemolysis 
is  a  function  of  the  amount  of  complement,  under 
standard  conditions  of  temperature  and  volume,  is  des¬ 
cribed,  A  time-complement  reference  curve  is  given 
and  the  complement  content  of  an  unknown  solution 
is  determined  by  interpolation.  P.  G.  Marshall. 

Mechanism  of  complement  fixation,  H.  Eagle 
(J.  Gen.  Physiol.,  1929, 12,  825 — 844). — A  fixation  of 
complement  by  sensitised  red  cells  is  Bhown  to  occur, 
just  as  has  previously  been  demonstrated  with 
agglutinated  bacteria  and  an  immune  precipitate. 
Complement  fixation  precedes  haemolysis.  The  degree 
of  complement  fixation  by  a  globulin  suspension  can 
be  altered  by  variation  of  the  amounts  of  either 
globulin  or  complement.  The  rapid  initial  rise  and 
the  change  in  slope  of  the  fixation  curves  on  approach 
to  the  equilibrium  point  are  difficult  to  explain, 
although  widely  differing  adsorption  processes  show  a 
similar  phenomenon  on  increasing  either  constituent. 
Evidence  of  the  effect  of  temperature  on  complement 
fixation  by  globulin  suspensions,  agglutinated  bacteria, 
and  sensitised  red  cells  shows  that  the  process  is 
essentially  the  same  in  all  three  cases.  The  tem¬ 
perature  coefficient,  however  expressed,  averages 
only  about  1*3  between  0°  and  40°,  and  this  is  taken  as 
evidence  that  the  process  is  a  physical  rather  than  a 
chemical  one. 

In  a  quantitative  study  of  the  complement  fixation 
reactions  the  same  type  of  deviation  from  Freundlich's 
empirical  rule  is  encountered  as  is  the  case  with  adsorp¬ 
tion  from  dilute  solutions.  Experiments  are  described 
which  indicate  that  complement  fixation  is  determined 
entirely  by  some  change  in  the  cell  surface,  both  in  the 
case  of  bacteria  and  with  red  cells,  such  change  being 
proportional  to  the  degree  of  sensitisation.  It  is 
considered  that  during  sensitisation  an  aggregation 
of  immune-serum  globulin  occurs  on  the  surface  of  the 
cells,  and  that  this  aggregation  is  responsible  for  com¬ 
plement  fixation  by  adsorption.  In  support  of  this, 
the  optimum  pa  for  agglutination  of  sensitised  bacteria 
is  the  same  (pn  5*0)  for  Pneumococcus  f  B.  typhosus, 
and  B.  pertussis ,  and  differs  from  that  of  the  normal 
bacteria.  Nevertheless  the  possibility  of  the  existence 
of  a  thermo-labile  substance  with  a  chemical  affinity 
for  complement  is  admitted,  although  positive 
evidence  is  at  present  lacking.  P.  G.  Marshall. 

Occurrence  and  behaviour  of  methaemo- 
globm  in  cadavers.  W.  Laves  (Dent.  Z.  ges, 
gerichtl.  Med.,  1928,  12,  549 — 575 ;  Chem.  Zentr., 
1929,  i,  932). — Bacterial  methemoglobinemia  is 
relatively  seldom  observed.  Poisoning  with  nitrite  is 
characterised  by  a  gradual  post-mortal  conversion  of 
the  methaamoglobin  into  nitric  oxide-haemoglobin ; 
presence  of  the  spectra  of  both  substances  affords  a 
trustworthy  diagnosis.  Differentiation  from  spontan¬ 
eously  formed  nitric  oxide-hsemoglobin  by  nitrite¬ 
forming  bacteria  is  based  on  the  uniform  distribution 
of  the  substance  in  cases  of  poisoning. 

A.  A.  Eldridge. 

Biochemistry  of  the  sense  organs.  F.  Beren 
stein  (Russ.  Fisiob  Zhur.,  1926,  9,  205 — 216). — The 
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eyes  of  rabbits  (1),  sheep  (2),  cows  (3),  and  dogs  (4) 
contain  the  following  enzymes  ;  amylase,  1,  2,  4; 
invertase,  1,  2,  3;  ghicosidase,  4;  erepsin,  2,  3,  4; 
trypsin,  1;  catalase,  1,  2,  3,  4;  reductase,  2,  3,  4; 
oxidase,  1, 2,  3,  4;  peroxidase,  1,  2,  3,  4;  lactolase,  3 ; 
chymosin,  2,  4.  Lactase,  maltase,  urease,  pepsin, 
lipase,  lecithinase,  alcoholase,  and  zymase  were  not 
found.  Chemical  Abstracts. 

Distribution  of  the  enzymes  in  the  organs  and 
tissues  of  the  animal  body.  F.  Berenstein 
(Russ.  Fisiol.  Zfaur.,  1926,  9,  383— 394).— The 
testicles  or  ovaries  of  the  dog  (1),  ram  (2),  bull  (3), 
sow  (4),  ewe  (5),  and  cow  (6)  contain  the  following 
enzymes :  amylase,  peroxidase,  catalase,  lipase, 
trypsin,  and  autolytic  enzyme  in  all ;  invertase,  2,  6 ; 
ghicosidase,  3 ;  oxidase,  2,  3,  4,  5,  6 ;  reductase,  2,  3, 
4,  6 ;  lecithinase,  2,  3,  4;  erepsin,  2,  3,  4,  5,  6  ;  pepsin, 
1,  4;  lactolase,  2,  3,  4,  6;  alcoholase,  2.  Lactase, 
maltase,  urease,  and  zymase  were  not  found. 

Chemical  Abstracts. 

Composition  of  body  and  organs  of  homeo- 
therms  and  poikilotherms.  E.  Vorr  (Z.  Biol., 
1929,  89,  114 — 138). — Analyses  have  been  made  for 
water,  ash,  fat,  and  nitrogen  of  the  organs  and  whole 
bodies  of  various  warm-  and  cold-blooded  animals 
under  varying  physiological  conditions.  The  results 
are  discussed  in  relation  to  the  fundamental  nature 
of  the  metabolic  processes  concerned. 

E.  A,  Lent. 

Presence  of  aluminium  in  plant  and  animal 
matter.  L.  Kahlenberg  and  3.  0.  Gloss  (J.  Biol. 
Chem,,  1929,  83,  261 — 264). — Spectroscopic  examin¬ 
ation  indicates  the  presence  of  aluminium  in  a  number 
of  samples  of  plant  and  animal  material.  The  con¬ 
trary  conclusions  of  McCollum  and  others  (A.,  1928, 
793)  are  therefore  erroneous.  C.  R.  Haring  ton. 

Iron  content  of  the  albino  rat  at  different  stages 
of  the  life  cycle.  C.  V.  Smythe  and  R.  C.  Miller 
(J.  Nutrition,  1929,  1,  209 — 216). — At  birth,  during 
suckling,  and  at  20 — 40  days  (and  after),  rats  contain 
0*0055,  0*0026,  and  0*0045%  Fe,  respectively.  The 
iron  content  of  females  is  depleted  during  pregnancy, 
but  returns  to  the  normal  value  during  lactation. 

Chemical  Abstracts. 

Iodine  content  of  human  organs.  B.  Buchholz 
(Z.  ges.  exp.  Med.,  1928,  63,  188 — 197, ;  Chem.  Zentr., 
1929,  i,  915). — Iodine  was  detected  in  all  the  organs 
examined ;  individuals  exhibit  differences.  The 
thyroid  gland  contains  most  iodine ;  the  adrenals, 
ovaries,  thymus,  and  sometimes  the  spleen  contain 
fairly  large  amounts.  Chronic  pathological  conditions 
affect  the  values.  The  total  iodine  content  of  the 
human  body  varies  considerably  around  11  mg. 

A.  A.  Eldbidge. 

Nucleic  phosphorus  of  tissues  and  its  deter¬ 
mination.  M.  Javillier  (Bull.  Soe.  Chim.  bioL, 
1929,  11,  644— 678).— A  lecture. 

Titanium  in  animals.  G.  Bertrand  and 
(Mme.)  Yoronca-Spirt  (Compt.  rend.,  1929,  189, 
221 — 223). — The  titanium  has  been  determined  in 
various  organs  of  a  large  number  of  animals  and 
fish  by  the  method  previously  used  for  its  detection 
in  plants  (this  vol,,  855).  In  the  horse,  cow,  sheep, 
and  pig  the  liver  is  richest  in  this  element  (0*5 — 


0*6  mg./kg.),  the  heart,  lungs,  and  kidneys  con¬ 
taining  about  one  half  of  this  amount,  whilst  the 
element  is  absent  from  the  muscles,  brain,  and  spinal 
cord.  Titanium  could  not  be  detected,  however,  in 
the  corresponding  organs  of  a  rabbit,  but  the  fur 
contains  2*2  mg./kg.  Small  quantities  (0*3 — 0*9  mg.) 
are  found  in  most  fish,  whilst  Crustacea?  and  molluscs 
are  relatively  rich  in  this  element,  the  combined  head 
and  thorax  organs  of  the  edible  crab  containing 
32*5  mg./kg.  J.  W.  Baker. 

Sulphur  content  of  melanotic  pigments.  F. 
Sciiaaf  (Biochem.  Z.,  1929,  209,  79— 82).— A  method 
by  which  melanotic  pigments  rich  in  sulphur  can  be 
freed  almost  completely  from  this  element  is  described* 
The  last  traces  of  sulphur  are  almost  as  difficult  to 
remove  as  are  those  of  iron.  The  view  that  sulphur 
is  not  an  integral  part  of  the  pigment  is  confirmed. 

W.  McCartney. 

Determination  of  the  mineral  constituents  of 
rabbit’s  and  dog’s  muscle.  Boutiron  and 
Genaud  (Compt.  rend.  Soc,  BioL,  1928,  99,  1730— 
1731 ;  Chem.  Zentr.,  1929,  i,  7 65) . — Determinations 
of  water,  chlorine,  potassium,  sodium,  and  phosphorus 
are  recorded.  A.  A.  Eldbidge. 

Pyrophosphate  fraction  in  muscle.  K.  Loh- 
mann  (Naturwiss.,  1929,  17,  624— 625).— The  pyro¬ 
phosphate  fraction  of  muscle  can  be  isolated  through 
the  barium  salt.  Neutral  hydrolysis  of  the  com¬ 
plex  salt  results  in  the  formation  of  pyrophosphoric 
acid  and  adenosinephosphoric  acid  (adenylic  acid), 
Adenylpyrophosphoric  acid,  after  brief  treatment 
with  hot  dilute  acid,  yields  2  mols.  of  orthophosphoric 
acid  and  1  mol.  of  adenine  and  pentose  (ribose)- 
phosphoric  acid .  The  results  are  discussed  in  relation 
to  other  work  on  muscle.  R.  A.  Morton. 

Enzymic  action  of  the  muscle  of  a  mummy 
3000  years  old  (precipitin  reaction,  glycolysis, 
and  respiratory  enzyme).  E.  Sehrt  (Arch.  exp. 
Path.  Pharm.,  1929,  143,  35 — 45). — The  glycolytic 
activity  of  a  powder  prepared  from  ox  pancreas  after 
extraction  with  acetone  is  distinct  although  weak,  but 
a  mixture  of  an  acetone  powder  of  mummy  muscle, 
which  itself  has  no  appreciable  glycolytic  activit}r, 
with  the  acetone  powder  from  ox  pancreas  possesses 
very  considerable  glycolytic  activity,  approximately 
equal  to  that  of  a  similar  mixture  from  fresh  ox 
tissues.  Powder  from  mummy  muscle  gives  the 
indophenol  oxidase  reaction.  W.  0.  Kermack. 

Influence  of  haemolysis  on  the  secretion  of 
bile.  K.  Sugiu  and  0.  Htsasi  (Okayama  Ig. 
Zasshi,  1927,  39,  1902 — 1913). — In  dogs  with  gall 
bladder  fistulas,  splenectomy  caused  for  20 — 30  days 
a  diminution  in  the  iron  and  bilirubin  contents  of  the 
bile.  Injection  of  water  or  hsemolysin  caused  an 
increase  in  the  biliary  iron  and  bilirubin  either 
before  or  after  splenectomy.  The  effects  of  phenyl- 
hydrazine,  nitrobenzene,  and  tolylenediamine  were 
examined.  Chemical  Abstracts. 

Excretion  of  iodine  by  the  gastric  glands.  L, 
Heilmeyer  and  A.  Sturm  (Klin.  Woch.,  1928,  7, 
2381—2383;  Chem.  Zentr.,  1929,  i,  555).— A  few 
minutes  after  intravenous  administration  of  iodine 
the  gastric  juice  contains  considerable  amounts  of 
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iodine  and  an  increased  quantity  of  free  hydrochloric 
acid.  Iodine  appears  in  the  stomach  soon  after 
inhalation  of  ethyl  iodide  vapour. 

A.  A.  Elbridge. 

Phosphorus,  calcium,  and  potassium  con¬ 
tents  ol  artificially  induced  peritoneal  exudates. 
X.  Chahovitch  and  M.  Vichnjitch  (Compt.  rend. 
Soc,  Biol.,  1928,  99,  1267—1270 ;  Ghem,  Zentr.,  1929, 
i,  552). — The  values  do  not  correspond  with  those  of 
the  blood.  A.  A.  Elbridge. 

Normal  day-to-day  variability  of  yield  of  milk 
and  fat  of  individual  cows.  S.  Bartlett  (J. 
Agrie.  ScL,  1929,  19,  438— 451),— A  statistical  study 
of  the  variability  of  milk  and  fat  yield  of  cows  as 
affected  by  such  factors  as  stage  of  lactation  and 
season  of  the  year  is  presented .  E.  Holmes. 

Variations  in  the  composition  of  the  milk  of  an 
abnormal  cow.  H.  T.  Cranfield  and  E.  R.  Ling 
(J,  Agrie.  ScL,  1929,  19,  491—499). — Details  are  re¬ 
corded  of  a  cow  which,  during  three  lactation  periods, 
gave  milk  of  which  the  fat  percentages  were  very 
variable ;  the  solid  s-not-f  at  were  consistently  low,  the 
value  exceeding  8*5%  in  only  2%  of  the  total  number 
of  samples  analysed.  Protein,  lactose,  phosphoric 
acid,  and  lime  percentages  were  much  below  normal, 
whilst  the  soluble  portion  of  the  ash  was  high  and  the 
insoluble  low.  Poreher’s  contention  that  there  is  a 
definite  lactose-chlorine  ratio  in  milk  is  supported. 
Feeding  .first  with  “  non-mineralised  ”  and  later  with 
“  mineralised  ”  cake  had  no  apparent  effect,  but  these 
abnormalities  may  have  been  incipient  signs  of  disease 
affecting  the  milk -secreting  organs,  for  the  cow  was 
eventually  found  to  be  suffering  from  tuberculosis. 

E.  Holmes. 

Buffer  intensities  of  milk  and  milk  con¬ 
stituents.  I.  Buffer  action  of  easeinogen. 
E.  0.  Whittier  (J.  Biol.  Ghem.,  1929,  83,  79 — 38). — 
Titration  curves  were  obtained  for  skimmed  milk 
and  for  whey,  and  the  curve  for  the  easeinogen  was 
constructed  by  difference.  Milk  showed  maximum 
buffering  at  pa  5*5  and  the  easeinogen  at  $?n  5*2, 
whence  it  appears  that  easeinogen  is  one  of  the  pre¬ 
dominant  buffers  of  milk.  Curves  obtained  for 
different  samples  of  purified  easeinogen  showed 
different  characteristics.  The  curve  for  milk  lost  its 
characteristic  form  on  addition  of  rennet,  owing  to 
the  conversion  of  the  easeinogen  into  casein. 

C.  R.  Harington. 

Effect  of  diet  on  copper  content  of  milk.  0.  A. 
Elvekjem,  H.  Steenbock,  and  E.  B.  Hart  (J.  Biol. 
Ghem.,  1929,  83,  27— 34).— Cow's  milk  contains  about 
0*15  mg.  of  copper  per  litre  with  no  significant  geo¬ 
graphical  variation.  The  copper  content  of  cow's 
and  goat’s  milk  was  not  increased  by  5 -fold  increase 
in  the  dietary  intake  of  copper  (in  the  form  of  copper 
sulphate).  C.  R.  Harington. 

Is  the  iron  content  of  milk  increased  by  the 
ingestion  or  injection  of  iron  salts  ?  V.  Hen- 
RIques  and  A.  Roche  (Bull.  Soc.  Chim.  bioL,  1929, 
11,  679 — 692;  ef.  this  vol.,  93).- — Daily  ingestion  of 
0*5  g.  of  ferrous  sulphate  by  women  and  of  5  g.  of 
ferrous  lactate  by  goats  does  not  cause  any  change  in 
the  iron  content  of  the  blood,  which  is  normally  1  mg. 


per  litre  in  each  case.  Intravenous  injection  of  lactate 
in  the  goat  likewise  produces  no  increase. 

J,  H.  Bxrkjnshaw. 

Aroma  of  butter,  C.  R.  van  Niel,  A.  J.  Kluyver, 
and  H.  G.  Derx  (Bioehem.  Z.,  1929, 210, 234—251).— 
The  aroma  of  butter  is  parallel  with  its  content  of 
acetylmethylcarbinol,  and  Streptococcus  cre?noris}  8* 
citrovorus,  and  8.  paracitrovorus,  which  produce  the 
aroma,  all  produce  the  carbinol.  Pure  acetylmethyl¬ 
carbinol  has  no  odour,  whereas  diacetyl  in  dilute 
solution  possesses  the  characteristic  butter  aroma. 
The  aroma  of  butter  is  due  to  the  presence  of  chemically 
undetectable  amounts  (0*0002 — 0*0004%)  of  diacetyl 
formed  by  the  oxidation  of  acetylmethylcarbinol. 

J.  H.  Birkinshaw. 

Volumetric  determination  of  potassium  in 
urine.  A.  Bolliger  and  E.  M.  Day  (Austral.  J. 
Exp.  Biol.,  1929,  6,  91 — 95). — A  method  for  deter¬ 
mination  of  urinary  potassium  depending  on  its 
precipitation  as  perchlorate  from  the  unashed  urine 
and  titration  with  methylene-blue  is  described. 

P.  W.  Clutters  o ck  * 

Colorimetric  determination  of  small  amounts 
of  sugar  in  urine.  C.  Stich  (Pharm,  Zentr,,  1929, 
70, 437). — Urine  is  heated  with  Fehling’s  solution  and 
the  precipitated  copper  oxide  separated  by  centri¬ 
fuging,  dissolved  in  pure  nitric  acid,  and  suitably 
diluted.  The  colour  produced  by  the  addition  of 
ferrocyanide  and  ammonia  is  then  compared  with  that 
produced  from  a  standard  solution  of  dextrose  treated 
in  a  similar  wray.  W.  0.  Kermack. 

Determination  of  dextrose  in  urine.  F.  Justen 
(Apoth.-Ztg.,  1928,  43,  1438;  Ghem.  Zen.tr,,  1929,  i, 
565).— Addition  of  excess  of  Fehling’s  solution  and 
titration  of  the  excess  with  iodine  and  thiosulphate  is 
preferred  to  Meyer's  direct  method, 

A.  A.  Elbridge. 

Test  for  protein  in  urine,  C.  Bose  (Indian  Med. 
Gaz.,  1929,  64,  17 — 19). — A  supersaturated  aqueous 
solution  of  saccharin  is  employed,  the  test  being  per¬ 
formed  in  the  same  manner  as  Heller’s  nitric  acid  test. 
The  reagent  has  the  advantage  of  failing  to  precipitate 
mucin,  urea,  or  urates.  Chemical  Abstracts. 

Iron  in  nutrition.  VIII.  Ineffectiveness  of 
large  doses  of  iron  in  curing  anaemia  in  the  rat. 
J.  Waddell,  H.  Sxeenbock,  and  E.  B.  Hart  [with 
E.  van  Donk].  DC,  Deficiency  of  copper  as 
cause  of  anaemia,  J.  Waddell,  H,  Steenbock, 
0.  A.  Elyehjem,  and  E.  B.  Hart  [with  E.  van 
Done)  (J.  BioL  Ghem.,  1929,  83,  243—250,  251— 
280),— VIII,  Relief  of  nutritional  anaemia  in  young 
rats  was  obtained  by  heavy  dosage  with  iron  salts  only 
when  the  latter  contained  traces  of  copper. 

IX,  Anaemia  in  young  rats  on  a  diet  of  milk  and 
pure  iron  salts  could  be  cured  by  addition  of  liver 
extracts,  the  acid -insoluble  sulphides  of  the  ash  of 
such  extracts,  and  copper  sulphate,  all  additions  con¬ 
taining  equivalent  amounts  of  copper. 

0.  R.  Harington. 

Xanthine  calculi  in  sheep.  T.  H.  Easterfield, 
T.  Rigg,  H.  0,  Askew,  and  J.  A.  Bruce  (J,  Agrie. 
ScL,  1929,  19,  573 — 585).— Xanthine  calculi  in  the 
kidneys  of  sheep,  reported  on  certain  poor  pastures 
on  the  Moutere  Hills  in  the  Nelson  district,  N.Z., 
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occur  where  the  soils  and  pasture  are  notably  deficient 
in  lime  and  phosphate.  Samples  of  pasture  show  a 
great  deficiency  of  iron  and  an  abnormally  high  content 
of  manganese.  “  Bush  ”  sickness,  definitely  associ¬ 
ated  with  iron  deficiency,  is  unknown  in  the  district. 
Calculus  formation  does  not  occur  on  the  small  areas 
where  good  pastures  have  been  established  by  lime 
and  phosphate  treatment.  .  E.  Holmes. 

Vitamin-JB  in  cancer.  H.  Jackson,  jun.,  and 
C.  I.  Krantz  (J.  Clin.  Invest.,  1929,  6,  609 — 612). — 
Malignant  tissue  contains  less  vitamin-!?  than  normal 
liver.  Chemical  Abstracts. 

Action  of  various  proteins  on  blood-sugar  [in 
diabetes],  H.  Glatzel  (Arch,  exp.  Path.  Pharrn., 
1929,  143,  234— 245).— In  diabetics  after  oral 

administration  of  protein,  a  strong  tendency  to  hyper- 
giyesemia  is  obtained.  The  hyperglycemia  after  a 
single  administration  of  20  g.  of  dextrose  by  mouth  to 
a  diabetic  after  an  egg-protein  diet  is  less  and  lasts  for 
a  shorter  time  than  after  a  pure  fat-vegetable  diet. 
If  the  egg-protein  be  replaced  by  a  corresponding 
amount  of  flesh-protein,  the  hyperglyesemia  is  greater 
and  lasts  longer.  P.  W«  Cltjtterbxjcb:. 

Effect  of  oral  administration  of  bile  acids  on 
the  sugar  metabolism  of  the  diabetic.  H, 
Horsters  and  H.  Rothmann  (Arch.  exp.  Path. 
Pharm.,  1929,  142,  261—270). — Oral  and  intraven¬ 
ous  administration  of  bile  acids  or  salts  lowers  the 
blood-sugar  of  normal  and  diabetic  individuals;  the 
action  is  comparable  with  that  of  insulin.  In  the 
fasting  diabetic  the  lowering  is  greater  than  that 
produced  by  lack  of  food  alone ;  when  food  is  taken  the 
usual  rise  in  blood-sugar  is  suppressed.  In  mild 
cases  of  diabetes  an  improvement  in  the  carbo¬ 
hydrate  tolerance  is  observed,  in  severe  diabetes 
mellitus  there  is  frequently  no  improvement.  The 
bile  acids  probably  act  by  stimulating  the  portion  of 
pancreas  tissue  which  is  still  active. 

J.  H.  Bxreinshaw. 

Blood-sugar  in  insulin-treated  diabetes.  N,  A. 
Nielsen  (Z.  Min,  Med.,  1929, 109,  636 — 646 ;  Chem. 
Zehtr.,  1929,  i,  1229).— Determination  of  blood-sugar 
before,  and  5  lirs,  after,  the  injection  is  recommended. 

A.  A.  Eldridge. 

Effect  of  insulin  on  the  properties  of  the  blood 
in  diabetes  mellitus,  E.  Zdckerstein  and  A. 
Streicher  (Deut.  Arch.  klin.  Med,,  1928, 161,  323— 
337 ;  Chem,  Zentr.,  1929,  i,  1229). 

HyperinsuMnism,  F.  N.  Allan  (Arch.  Int, 
Med.,  1929,  44,  65 — 70). — It  has  been  definitely 
established  that  spontaneous  hypoglycemia,  due  to 
over-production  of  insulin  by  the  pancreas  or  perhaps, 
in  some  cases,  to  failure  of  the  liver,  sometimes  occurs 
in  man.  Distinction  between  the  two  causes  may  be 
difficult,  W.  McCartney. 

41  Oxantin  M  (dihy dr oxyacetone )  ;  relation 
between  metabolism  and  blood-sugar  changes. 
A,  LOw  and  A.  Krcma  (Klin.  Woch.,  1928,  7,  2432 — 
2435;  Chem.  Zentr.,  1929,  i,  1019). — Dihvdroxy- 
aeetone,  orally  administered,  passes  into  the  blood  of 
diabetics,  but  not  of  normal  individuals, 

A.  A.  Eldridge. 


Pliloridzin  diabetes.  HI.  Effect  of  pMoridzin 
on  glycogen  storage  in  dogs  with  ligated  ureters. 
T.  P.  Nash,  jun.  (J.  Biol  Chem.,  1929, 83,139—155).— 
Procedures  such  as  fasting,  exposure  to  cold,  and 
administration  of  adrenaline  do  not  invariably  reduce 
the  glycogen  stores  of  the  dog  to  a  significant  extent. 
Phloridzin  was  without  effect  on  the  sugar,  non-protein 
nitrogen,  and  acetone  of  the  blood,  and  on  the  glycogen 
of  the  liver  and  muscles  of  dogs  with  ligated  ureters. 
The  results,  however,  fail  to  provide  conclusive 
evidence  that  the  site  of  action  of  phloridzin  is  ex¬ 
clusively  renal.  C.  R.  Harington. 

Fructosuria.  P.  A.  Heeres  and  H.  Vos  (Arch. 
Int.  Med.,  1929,  44,  47 — 64) , — Experiments  on  a 
subject  suffering  from  essential  fructosuria  gave  the 
following  results.  Fructosuria  at  once  disappears  if 
only  food  free  from  laevulosc  is  consumed.  The 
quantity  of  laevnlose  excreted  in  the  urine  is  constant 
(about  14%),  and  independent  of  the  amount  admin¬ 
istered,  whether  in  one  large  or  several  small  closes, 
and  whether  orally  or  intravenously.  Administration 
of  kevulose  causes  a  rise  in  the  blood-sugar  content  due 
to  fruetosiemia.  Inulin  does  not  cause  or  influence 
fructosuria.  Lssvulose  when  given  together  with 
other  sugars  causes  a  fructosuria  more  severe  than  that 
produced  when  it  is  given  alone.  The  metabolism  of 
dextrose,  galactose,  maltose,  and  mannose  is  not 
disturbed,  but  when  sorbose  is  administered  it  is 
largely  excreted  in  the  urine.  There  is  no  rise  in  the 
respiratory  quotient  following  administration  of 
laevulose.  Freshly-dissolved  laevnlose  produces  a 
greater  degree  of  fructosuria  than  laevnlose  which  has 
been  in  solution  for  some  time  before  administration. 
Crystalline  lsovulose,  administered  per  rectum,  produces 
a  more  severe  fructosuria  than  laevulose  given  by 
the  mouth.  W.  McCartney. 

Decomposition  of  protein  in  fever,  I.  Ma 
(Monatsschr.  Kinderheilk,,  1928, 36, 363 — 376 ;  Chem. 
Zentr.,  1929,  i,  1031 — 1032). — In  infection  and  fever 
(in  children)  the  action  of  the  serum-peptidase  was 
increased.  Comparison  of  the  urinary  nitrogen  and 
peptidase  did  not  suggest  that  the  increase  was  due  to 
cellular  breakdown.  A.  A.  Eldridge. 

Iodine  and  exophthalmic  goitre.  A,  Spring- 
born  and  A.  Gottschalk  (Deut.  Arch,  klin.  Med., 
192S,  161,  338—352 ;  Chem.  Zentr.,  1929,  i,  1234).— 
The  effect  of  administration  of  iodine  in  simple  and  in 
exophthalmic  goitre  is  described.  A.  A.  Eldridge. 

Calcium  content  of  blood  of  normal  and 
thyroideeiomised  sheep.  P.  V.  Bqtchkareff 
and  M.  P.  Danilova  (Corapt.  rend.,  1929, 189,  304— 
305). — The  difference  between  the  calcium  content  of 
the  blood  of  normal  sheep  (10  mg.  per  100  c.c.)  and 
that  of  thyroid-parathyroidectomised  sheep  is 
negligible.  A.  A.  Goldberg. 

Changes  in  the  alkali  reserve  and  chloride 
content  of  the  blood  in  experimental  intestinal 
closure.  F.  D.  Alsina  and  J.  R.  Pijoan  (Oompt* 
rend.  Soe,  Biol.,  1928,  99,  1278 ;  Chem.  Zentr.,  1929, 
i,  549), — Closure  of  the  upper  intestine  increases  the 
alkali  reserve  and  reduces  the  blood-chlorine ;  closure 
of  the  lower  intestine  reduces  the  blood-chlorine  with¬ 
out  affecting  the  alkali  reserve.  A.  A.  Eldridge, 
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Cholesterol  content  of  Indian  blood  in  health 
and  leprosy,  T.  C.  Boyd  and  A.  C.  Roy  (Indian  J. 
Med.  Res.,  1928, 15,  643 — 651). — Normal  values  range 
from  0-082  to  0*184  g.  per  100  c.e. ;  values  for  early 
and  advanced  leprosy,  respectively,  are  0*070 — 0*109 
and  0*080 — 0-130.  Chemical  Abstracts. 

Blood~ealcium  in  leprosy,  M.  G.  Cruz,  C.  B. 
Lara,  and  E.  M.  Paras  (J.  Philippine  Is.  Med.  Assoc., 
1928,  8,  216 — 221). — Serum -calcium  values  are  un¬ 
changed.  Chemical  Abstracts. 

Effect  of  [intravenous  injection  of]  calcium  or 
ergotamine  on  the  blood-sugar  curve  after 
administration  of  dextrose  as  a  test  of  liver 
function.  T.  Rednik  (Z.  klin.  Med.,  1929,  109, 
720—724;  Chem.  Zentr.,  1929,  i,  1228—1229).— 
Injection  of  calcium  or  ergotamine  diminishes  the  rise 
of  the  blood-sugar  curve  caused  by  administration  of 
dextrose.  A.  A.  Eldridge. 

Physico-chemical  changes  in  the  blood  and 
histological  changes  in  the  kidneys  in  experi¬ 
mental  nephritis.  N.  Ishiyama  (Z.  ges.  exp.  Med., 

1928,  63,  699—716,  717—719;  Chem.  Zentr.,  1929,  i, 
1119}.— Excessive  feeding  of  rabbits  with  vegetable 
protein  leads  to  albuminuria  and  increase  of  the 
blood-residual  nitrogen  and  plasma-protein,  changes 
differing  from  those  in  man.  Injection  of  mercuric 
chloride,  cantharidin,  or  habu-poison,  but  not 
uranium,  caused  a  diminution  of  the  serum-albumin 
and  an  increase  of  the  serum-globulin;  these  changes 
correspond  with  those  observed  in  man. 

A.  A.  Eldridoe. 

Chlorine  ions  in  the  blood  in  chloride  retention 
of  nephritis.  H.  Thiers  (Bull.  Soc.  Chim.  bioL, 

1929,  11,  693 — 709). — The  chloride  of  plasma  shows 
very  variable  values  in  nephritis.  The  acidity  drives 
the  chlorine  ions  from  the  plasma  to  the  erythrocytes, 
lowering  the  ratio  plasma-chloride/erythrocyte- 
chloride.  Consequently  when  the  total  chlorine  ions 
are  insufficient  in  nephritis  these  are  increased  in  the 
erythrocytes  and  tissues  but  reduced  in  the  plasma, 
which  then  gives  subnormal  values.  With  strong 
acidosis  the  blood  may  show  a  reduced  chloride  con¬ 
tent,  the  chloride  being  found  in  the  tissues. 

J.  H.  Birkxnshaw. 

Blood-chlorides  in  conditions  associated  with 
pneumonia.  0.  A.  L.  Binder,  R.  V.  Christie, 
J.  S.  Davis,  jun,,  and  A.  Hiller  (J.  Exp.  Med., 
1929,  49,  603 — 614). — Ingestion  of  much  water,  and 
experimental  pneumococcal  infection  but  not  starv¬ 
ation,  anoxaemia,  tissue  destruction,  anaphylactic 
shock,  leueoeytosis,  or  fever  diminished  the  serum- 
chloride  of  dogs.  Chemical  Abstracts. 

Determination  of  respiratory  exchange  of  small 
animals.  II.  Wr  and  T.  T.  Chen  (Chinese  J. 
Physiol.,  1929,  3,  307 — 313). — A  simple  closed- 
circuit  method  involving  determinations  of  carbon 
dioxide  and  oxygen  is  described.  C*  C.  N.  Vass. 

Basal  metabolism  of  omnivorous  and 
vegetarian  rats.  H.  Wu  and  T.  T.  Chen  (Chinese 
J*  Physiol.,  1929,  3,  315 — 323). — The  basal  meta¬ 
bolism  of  95  vegetarian  rats  determined  by  means  of 
the  respiratory  exchange  method  (preceding  abstract) 


was  slightly  lower  than  that  of  the  96  omnivorous  rats 
examined.  C.  0.  N.  Vass. 

Respiratory  metabolism  in  eviscerated  dogs. 
A.  Rornstein  (Biochem.  Z.,  1929,  209,  172 — 
180). — When  fasting  dogs  are  eviscerated  but  not 
decapitated  the  gaseous  exchange  always  falls  on 
the  average  about  45%  and  the  respiratory  quotient 
always  rises  but  remains  below  1*0  (average  0*8 — 
0*9).  The  increase  in  the  respiratory  quotient  is 
largely  due,  however,  to  over-ventilation  of  the 
lunge.  It  follows  that,  after  evisceration,  consider¬ 
able  amounts  of  fat  can  be  burnt.  If  dextrose  is 
injected  into  eviscerated  dogs  in  amounts  greater 
than  that  necessary  for  their  calorie  requirements  the 
respiratory  quotient  rises  to  a  value  considerably 
higher  than  that  found  when  no  dextrose  is  injected. 
It  is  concluded  that  the  fat  and  carbohydrate  meta¬ 
bolism  of  eviscerated  dogs  depends  mainly  on  the 
quantities  of  these  substances  present  in  the  food 
supplied.  W.  McCartney. 

Inorganic  salt  metabolism.  I.  Methods.  W. 
Barer  and  J.  C.  Aub  (J.  Amer.  Dietet.  Assoc.,  1927, 
3,  106 — 115). — Clinical  routine  for  the  study  of 
calcium  and  phosphorus  metabolism  is  described. 
New  determinations  of  these  elements  in  various 
foods  are  recorded.  Chemical  Abstracts. 

Calcium  metabolism  in  the  human  female. 
R.  F.  Matters  (Austral.  J.  Exp.  BioL,  1929,  6,  119 — 
125). — The  blood-calcium  shows  a  pre-menstrual  rise 
followed  by  a  fall  just  prior  to  the  onset  of  menstrual 
flow,  the  variation  being  5 — 8%  of  the  normal  caloium 
level.  P.  W>  Clutterbtjck. 

Effect  of  intragastric  administration  of  calcium 
on  the  urinary  C  :  N  cpxotient  in  rabbits.  A. 
Bickel  and  D.  Marschalkowitz  (Z.  ges.  exp.  Med., 

1928,  62,  747—755;  Chem.  Zentr.,  1929,  i,  552).— 

Administration  of  0*011 — 0*013  g.  of  calcium  per  kg., 
but  not  of  greater  doses,  caused  a  transitory  fall  in  the 
urinary  C:N  quotient.  A.  A.  Eldridge. 

Cholesterol  metabolism.  M.  Wichert,  S.  Pos- 
pelov,  and  A.  Jakovleva  (Z.  klin.  Med.,  1929,  109, 
678—697;  Chem.  Zentr.,  1929,  i,  1233).— Increased 
ingestion  of  cholesterol  increases  the  Mood- cholesterol 
only  when  the  lipoid  metabolism  is  seriously  disturbed. 
There  appears  to  be  a  relationship  between  the  urinary 
bile  acids  and  the  excretion  of  cholesterol. 

A.  A.  Eldridge, 

Ageing  of  tissue.  M.  Burger  and  G.  Schlomka 
(Z.  ges.  exp.  Med.,  1928, 83, 105—116;  Chem.  Zentr., 

1929,  i,  920). — The  cholesterol  content  of  the  skin 

decreases  with  increasing  age.  Values  for  the  dry 
matter  and  nitrogen  content  (g.-%),  respectively, 
are :  5  weeks  24*6 — 35*5,  3*68—4*86;  5  years 

29*7 — 42*1,  4-74—6*36;  60  years  35*4—44*1,  5*91— 
7*25.  A.  A.  Eldridge. 

Ammonia  metabolism  of  the  Mdneys  and  its 
relation  to  the  acid-base  balance.  H.  Wasser- 
meter  (Arch.  exp.  Path.  Pharm.,  1929,  143,  117 — 
128). — Determinations  of  ammonia  in  blood  from  the 
carotid  artery,  vena  cava,  and  kidney  vein  confirm  the 
view  that  ammonia  is  produced  by  the  kidneys.  The 
probable  source  of  this  ammonia  is  adenosinephoa- 
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phoric  acid,  from  which  it  is  formed  during  enzymic 
deamination.  W.  0.  Kermack. 

Protein  metabolism  of  organs  of  animals  kept 
in  air  under  reduced  pressure.  H.  Angelescu 
(Biochem.  Z.,  1929,  209,  236— 239).— Lack  of  oxygen 
produces  the  following  changes  in  the  nitrogen  content 
of  the  spleen,  heart,  liver,  and  muscles  of  guinea-pigs  : 
a  2—7%  decrease  in  the  total  nitrogen,  with  the 
greatest  lack  of  oxygen  investigated  (barometric 
pressure,  230  mm.),  an  increase  of  total  residual 
nitrogen  amounting  to  about  9%  for  heart  and  muscle 
and  to  100%  for  spleen  and  liver,  and  an  increase  of 
from  20%  (muscle  and  heart)  to  almost  100%  (spleen 
and  liver)  in  the  amino-acid  fraction  of  the  residual 
nitrogen.  These  changes  appear  first  in  the  spleen, 
then  in  the  liver,  and  finally,  as  rarefaction  is  increased 
to  its  greatest  extent,  in  heart  and  muscle. 

W.  McCartney. 

Embryonic  metabolism.  III.  Nitrogen  dis¬ 
tribution  in  the  developing  hen's  egg.  H.  0, 
Calvery  (J.  Biol.  Chem.,  1929,  83,  231 — 241), — 
Figures  are  given  for  the  analysis  by  the  Van  Slyke 
method  of  the  alcohol-insoluble  contents  of  the  hen's 
egg  at  varying  stages  of  development.  The  most 
conspicuous  change  is  a  decrease  in  the  amino  - 
nitrogen  and  a  corresponding  increase  in  the  non¬ 
amino-nitrogen  of  the  filtrate.  Arginine  shows  a 
preliminary  decrease,  followed  by  an  increase  above 
the  initial  level ;  histidine  shows  considerable  fluc¬ 
tuations.  C.  R.  Harington, 

Production  of  choline  from  the  suprarenal 
capsule,  S.  Ono  (Fukuoka  Ik  wad.  Zasshi,  1927, 
20,  1187 — 1212). — Venous  blood  of  the  suprarenal 
capsule  contains  more  choline  than  blood  from  any 
other  abdominal  organ.  The  formation  of  choline  is 
regulated  by  the  nervous  system.  Extirpation  of  the 
suprarenal  capsule  decreases  the  choline  content  of  the 
serum.  Chemical  Abstracts. 

Urea  content  of  frog  muscle.  J,  Heller  (Bio¬ 
chem.  Z.,  1929,  209,  74 — 78). — The  urea  content  of 
frog  muscle  varies  widely  from  animal  to  animal  and 
from  species  to  species,  being  much  higher  in  Rana 
lemporaria  than  in  R.  esculenia.  Changes  in  the 
urea  content  run  parallel  with  changes  in  glycogen 
content.  In  frogs  kept  for  several  days  with  in¬ 
sufficient  water  or  at  temperatures  above  normal  the 
urea  content  of  the  muscle  rises.  The  urea  in  the 
muscle  does  not  take  part  in  the  traumatic  production 
of  ammonia.  W.  McCartney. 

Purine  metabolism.  II.  Effect  of  ingestion 
of  glycine  on  excretion  of  endogenous  uric  acid. 
A.  A.  Christman  and  E,  C.  Mosier  (J.  Biol.  Chem., 
1929,  83,  11 — 19), — The  previous  conclusion  of  Lewis 
and  others  (A.,  1918,  i,  559)  that  ingestion  of  glycine 
is  followed  by  increased  excretion  of  uric  acid  is  con¬ 
firmed,  the  contrary  results  of  Zwarenstein  (A.,  1928, 
547)  being  explained  by  his  employment  of  the  method 
of  Benedict  and  Franke  (A.,  1922,  ii,  669),  which  gives 
low  results  for  uric  acid  in  presence  of  large  amounts 
of  amino-acids,  C.  R.  Harington. 

Variation  of  acetone  substances  in  the  living 
organism.  K.  Watanabe  (Aichi  J.  Med,,  1928, 
35,  381 — 534), — Administration  of  butyric,  valeric, 


or,  particularly,  isovaleric  acid  to  rabbits  increases 
the  blood-acetone  substances  and  causes  the  appear¬ 
ance  of  acetone  substances  in  the  urine ;  poisoning  by 
yellow  phosphorus  has  a  similar  effect,  but  causes  no 
marked  change  in  the  blood-sugar.  Injection  of 
adrenaline,  followed  by  that  of  butyric  acid,  has  a 
specially  marked  effect.  Adrenaline  decreases  the 
acetone  concentration  which  has  been  increased  by 
fatty  acid.  The  combined  use  of  fatty  acid  and 
insulin  causes  an  increase  in  acetone  concentration 
which  is  comparable  with  that  produced  by  fatty  acid 
alone,  the  urinary  excretion  being  small.  Insulin  does 
not  inhibit  the  formation  of  acetone  substances.  On 
injection  of  sodium  butyrate  and  dextrose  recovery  is 
more  rapid  than  with  sodium  butyrate  alone.  In 
phosphorus-poisoned  rabbits  the  velocity  of  increase 
in  the  blood-acetone  is  retarded,  its  excretion  in  the 
urine  being  small.  Chemical  Abstracts. 

Behaviour  of  carbohydrates  during  muscle 
perfusions.  A.  Bornstein  and  H.  Volker  (Bio¬ 
chem,  Z.,  1929,  209,  103 — 118). — In  the  isolated  hind 
limbs  of  a  dog  perfused  with  dog's  blood  the  amount 
of  blood-sugar  tends  to  fall,  and  addition  of  0*225  g. 
of  dextrose  per  kg.  per  hr,  is  necessary  to  main¬ 
tain  it  at  physiological  level.  The  amount  of  loevulose 
necessary  for  the  same  purpose  is  0*25  g.  per  kg.  per 
hr.,  wdiilst  additions  of  lactic  acid  or  of  alcohol  have  a 
slight  sugar-saving  effect.  If  insulin  is  added  to  the 
blood-stream  along  with  sufficient  sugar  to  produce  an 
increase  in  blood- sugar,  the  amount  of  this  falls  con¬ 
siderably,  the  quantity  of  insulin  required  for  the 
purpose  being  of  the  same  order  as  is  necessary  in  the 
whole  animal.  There  is  no  constant  relationship 
between  the  glycogen  and  the  total  carbohydrate  con¬ 
tent  of  the  muscle  and  the  amount  of  sugar  adminis¬ 
tered,  although  the  glycogen  content  usually  increases 
during  l\ — 2  hrs.  when  sufficient  sugar  for  maintaining 
a  constant  level  of  blood-sugar  is  given,  and  usually 
decreases  without  appearance  of  convulsions  when 
insulin  is  given  simultaneously.  The  amount  of  sugar 
necessary  to  maintain  constancy  of  the  blood-sugar 
level  corresponds  with  about  50%  more  than  the 
oxygen  requirement  of  the  limbs.  Part  of  the  sugar 
which  disappears  from  the  blood  is  stored  as  reserve 
carbohydrate  or  reserve  fat.  W.  McCartney. 

Critical  temperature  of  freezing.  Living 
muscle.  T.  Moran  (Proc.  Roy.  Soc.,  1929,  B,  105, 
177 — 197). — Experiments  carried  out  on  living  sar- 
torius  and  gastrocnemius  muscles  in  the  frog  indicate 
that  the  effects  of  freezing  are  similar  to  those  produced 
by  desiccation.  A  78%  removal  of  water  produces  in¬ 
stant  death  and  corresponds  with  freezing  to  equili¬ 
brium  at  —2°.  Muscles  frozen  below  —2°  exhibit  on 
thawing  loss  of  osmotic  properties  and  express  an  acid 
liquid.  Super- cooling  below  —2°  produces  no  changes. 
A  freezing  or  desiccation  resulting  in  a  loss  of  water  of 
not  more  than  40%  of  the  original  weight  of  muscle  is 
shown  to  be  completely  reversible.  E.  A.  Ltjnt. 

Formation  of  lactic  acid  in  the  muscles  in  the 
frozen  state.  E.  C.  Smith  (Proc.  Roy.  Soc.,  1929, 
B,  105,  198 — 207). — The  rates  of  accumulation  of 
lactic  acid  have  been  determined  in  the  case  of  the 
gastrocnemius  of  the  frog  exposed  to  temperatures 
between  0°  and  —10°.  With  falling  temperature 
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of  storage  the  rate  of  accumulation  increases,  reach¬ 
ing  a  maximum  at  —25°,  and  is  negligible  at  —10°. 
Muscles  frozen  above  —1*6°  appear  capable  on 
thawing  of  returning  to  their  normal  lactic  acid 
content,  whilst  in  muscles  frozen  below  this  temper¬ 
ature  the  lactic  acid  on  thawing  increases  to  that  of 
the  normal  rigor  maximum,  E.  A,  Lunt, 

Oxidation  of  lactic  acid  in  muscle.  A.  Hahn 
and  E.  Fisciibagh  (Z.  Biol,  1929,  89,  149—158).— 
A  review  of  current  investigations  on  the  existence  of  a 
thermostable  co-enzyme  for  the  oxidation  of  lactic 
acid  in  muscle  suggests  that  admissible  evidence  for 
such  an  enzyme  can  only  be  obtained  by  establishing 
the  identity  of  the  respiration  process  in  unwashed 
muscle  with  that  occurring  in  washed  muscle,  the 
respiration  of  which  has  been  restored  by  the  addition 
of  boiled  aqueous  extract  of  muscle  which  was  thought 
by  Meyerhof  to  contain  the  thermostable  co-enzyme. 
Experiments  are  described  in  which  finely-divided 
unwashed  muscle  and  finely- divided  washed  muscle + 
boiled  aqueous  extract  are  shaken  in  a  vacuum  and 
in  oxygen ;  the  oxygen  consumption  and  lactic  acid 
contents  are  determined  for  various  times  of  shaking. 
No  sensible  difference  between  the  lactic  acid  content 
in  oxygen  and  in  a  vacuum  was  observed  in  the  experi¬ 
ments  with  washed  muscle  +  extract ;  with  unwashed 
muscle  the  lactic  acid  content  after  shaking  was 
markedly  higher  in  vacuum  than  in  oxygen.  The 
degree  of  restoration  of  respiration  in  these  experi¬ 
ments  ranged  from  0*52  to  0*92  as  measured  by  the 
ratio  of  the  rate  of  oxygen  consumption  of  washed 
muscle + extract  to  the  corresponding  rate  for  un¬ 
washed  muscle.  It  is  concluded  that  no  detectable 
oxidation  of  lactic  acid  results  from  the  restoration 
of  the  respiration  of  washed  muscle  by  extract.  Since 
it  is  thus  shown  that  the  original  and  the  restored 
respiratory  processes  are  essentially  different,  Meyer¬ 
hof's  assumption  of  a  co -enzyme  is  held  to  be 
unnecessary.  E.  A,  Lunt. 

Oxidation  of  succinic  acid.  II.  A.  Hahn  and 
W.  Haarmann  (Z.  Biol.,  1929,  89,  159— 166).— A 
method  has  been  developed  for  the  analysis  of  mix¬ 
tures  containing  succinic,  malic,  and  fumaric  acids. 
The  fumaric  acid  is  first  determined  by  the  authors’ 
method  {cf.  A.,  1928,  323)  as  mercurous  salt;  in  a 
second  sample  the  malic  acid  is  converted  into  fumaric 
acid,  from  the  amount  of  which  the  malic  acid  may  be 
calculated.  In  a  third  sample  the  succinic  acid  is 
determined  by  means  of  the  silver  salt  after  the  other 
two  acids  have  been  preferentially  oxidised  by  neutral 
aqueous  permanganate.  Under  the  conditions 
described  the  conversion  of  malic  into  fumaric  acid 
takes  place  to  the  extent  of  about  94%,  and  the  mean 
error  in  the  determination  of  succinic  acid  is  about 
2%. 

This  method  has  been  used  to  investigate  the  oxid¬ 
ation  of  succinic  acid  by  means  of  muscle  in  thepresence 
of  (a)  methylene-blue,  (6)  oxygen.  '  In  (a)  about 
9%  of  fumaric  acid  and  25%  of  malic  acid  are  pro¬ 
duced,  corresponding  with  about  40%  decomposition 
of  the  original  succinic  acid.  In  (6)  succinic  acid 
is  completely  oxidised  to  fumaric  and  malic  acids 
approximately  in  the  ratio  1  :  2*5.  If,  however,  the 
muscle  be  first  washed  with  toluene-water,  no  sensible 


oxidation  takes  place  in  the  presence  of  oxygen,  but 
the  reaction  velocity  with  methylene-blue  remains 
approximately  unchanged.  E.  A.  Lunt. 

Physical  chemistry  in  the  service  of  biology. 
F.  G.  Donnan  (J.G.S.,  1929, 1387— 1398).— Liversidge 
lecture,  delivered  on  Nov.  29,  1928. 

Influence  of  certain  water  conditions,  especially 
dissolved  gases,  on  trout,  J.  S.  Gutsell  (Ecology, 
1929,  1,  77 — 96). — A  study  of  the  effect  of  variations 
in  pa  and  dissolved  oxygen  and  carbon  dioxide. 
Marked  increase  in  the  carbon  dioxide  and  decrease  in 
the  oxygen  content  of  spring-  and  brook- water  as  the 
warm  season  advanced  is  attributed  to  increased 
bacterial  activity.  Chemical  Abstracts. 

Basal  and  resting  metabolism  after  irradiation 
with  ultra-violet  light.  I.  Resting  metabolism 
of  birds.  II.  Basal  metabolism  of  man.  III. 
Resting  metabolism  of  rabbits.  E.  Crofts  (Amer, 
J.  Hyg.,  1928,  8,  1014—1019,  1020—1023,  1024— 
1029). — With  canaries  a  14%  fall  in  oxygen  con¬ 
sumption,  followed  by  a  delayed  rise  of  21%,  was 
observed  ;  in  the  other  eases  no  effect  was  observed. 

Chemical  Abstracts. 

Absorption  by  dyes  and  leuco -compounds  as 
a  pre-condition  of  photobiological  sensitisation 
in  the  ultra-violet.  W.  Hatjsmann  and  0.  Kr um¬ 
bel  (Biochem.  Z.,  1929,  209,  142 — 147). — The  ultra¬ 
violet  absorption  spectra  of  a  dye  containing  two 
pyrrole  nuclei  and  of  the  corresponding  leueo-com- 
pound  as  well  as  of  mesoporphyrinogen  have  been 
studied  and  evidence  has  been  obtained  that  photo- 
biological  sensitisation  in  the  ultra-violet  region  may 
he  caused  by  the  uncoloured  precursor  of  the  dye 
(or  porphyrin).  W.  McCartney. 

Behaviour  and  action  of  undigestible  sub¬ 
stances  (keratin,  kaolin)  in  the  organism  of 
mammals/  A,  Golbfedbr  (Biochem.  Z.,  1929, 
209, 154 — 171). — Experiments  on  mice  by  which  food 
containing  up  to  60%  of  keratin  or  80%  of  kaolin 
was  consumed  show  that  these  substances  have 
practically  no  influence  of  any  kind.  Keratin  has  no 
mechanical  influence  (increase  of  length)  on  the 
intestine.  W.  McCartney. 

Action  of  active  iron  oxide  on  blood  formation 
and  growth  of  white  rats.  W.  Lintzel  (Biochem. 
Z,,  1929,  210,  76 — 84). — Only  about  7%  of  active 
iron  oxide  (“  siderac  ”)  was  soluble  in  hydrochloric  acid 
at  the  concentration  of  gastric  juice.  It  had  no 
specific  action  on  the  growth  of  rats.  It  was  much 
inferior  to  ferric  chloride  weight  for  weight  when 
added  to  an  iron-free  ration.  J.  H.  Birkinskaw. 

His  to  chemical  investigations  on  the  behaviour 
of  various  iron  compounds  in  the  organism,  V. 
Henriques' and  H.  Okkels  (Biochem.  Z.,  1929,  210, 
198 — 225). — By  the  intravenous  injection  of  various 
forms  of  iron  into  rabbits  it  is  shown  that  iron  exists 
in  the  cell  in  two  forms  often  present  together,  the 
diffuse  and  the  granular.  When  the  hisfcochemiea! 
(Turnbull)  reaction  is  negative,  this  is  due  to  the 
presence  of  iron  in  traces  only,  or  in  complex  form,  or 
as  very  slightly  soluble  compounds  in  colloidal  solu¬ 
tion,  The  examination  of  various  organs  shows  that 
the  question  as  to  whether  and  how  iron  is  taken  up 
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by  an  organ  depends  largely  on  the  physico-chemical 
structure  of  the  iron  compound  used. 

J.  BL  Birkinshaw. 

Elimination  of  drugs  introduced  intravenously 
and  subcutaneously.  L.  Strada  (Arch,  Farm, 
speiim.,  1929,  47,  36—55), — As  regards  elimination 
from  the  system,  some  drugs,  such  as  sodium  thio¬ 
sulphate,  behave  similarly  whether  administered 
intravenously  or  subcutaneously  in  similar  doses. 
Others,  such  as  sodium  salicylate,  are  eliminated  in 
slightly  larger  amounts  in  the  former  than  in  the  latter 
case,  whilst  others  again,  like  potassium  iodide,  show 
a  similar  but  much  more  marked  difference  in  this 
respect.  T.  H.  Pope. 

Analogous  action  of  sodium  fluob  orate  and 
sodium  perchlorate  on  skeletal  muscle.  G. 
Boehm  (Bioehem.  Z.,  1929,  209,  489 — 491). — The 
analogous  action  of  sodium  fluoborate  and  sodium 
perchlorate  on  the  frog’s  preparation  in  causing 
fibrillar  contractions  and  rigidity  is  attributed  to  the 
similarity  in  constitution  of  the  respective  anions. 

P.  W.  Clijtterbhck. 

Effect  of  colloidal  sulphur  on  blood-sugar.  G. 
Bxjcciardi  (Arch.  Farm,  sperim.,  1928,  46,  90 — 96; 
Chcm.  Zentr.,  1929,  i,  1229).— Intraperitoneal  adminis¬ 
tration  of  “  sulfosol 11  (0*5%  S)  to  guinea-pigs  in  doses 
less  than  0*0005  g.  per  kg,  does  not  affect  the  blood- 
sugar,  in  doses  of  0*0007 — 0*01  g.  per  kg.  causes  a 
fall,  and  in  doses  of  more  than  0*013  g.  per  kg.  causes 
ft  rise,  in  the  blood-sugar.  A.  A,  Eldridge. 

Pathological  formation  of  fat.  I.  Does  fat 
arise  from  protein  ?  G.  Rosenfeld  (Bioehem.  Z., 
1929,  209,  312 — 318). — In  phosphorus  poisoning, 
migration,  but  not  formation,  of  fat  occurs. 

P.  W.  Clutterbhck. 

Effect  of  acids  and  alkalis  on  the  actual 
reaction  of  the  tissue  and  Mood.  S.JKaplanski 
and  N,  Tolkatschevskaia  (Z.  ges.  exp.  Med,,  1928, 
63,  90 — 101 ;  Chem.  Zentr,,  1929,  i,  918). 

Influence  of  electrolytes  on  the  activity  of 
specific  diuretics  and  on  the  normal  secretion  of 
urine.  D.  Berger  (Bioehem.  Z.,  1929,  209,  218 — 
235). — Intraperitoneal  injection  of  urea  (2*0 — 1*0% 
solution)  into  rabbits  greatly  reduces  the  character¬ 
istic  action  of  a  specific  diuretic,  but  the  addition  of 
an  electrolyte  to  the  injected  solution  immediately 
increases  that  action  to  an  extent  proportional  to  the 
concentration  of  the  added  electrolyte.  The  theories 
of  Curtis  (ibid.,  1925,  163,  109)  are  confirmed. 

W.  McCartney. 

Hypnotics  and  diuresis.  Water  and  salt 
excretion  in  sleep  with  and  without  pituitrin. 
M.  A.  Kugel  (Arch.  exp.  Path.  Pharm.,  1929,  142, 
166 — 488). — The  effect  of  various  hypnotics  and 
pituitrin  on  the  urine  excretion  of  rabbits  was 
observed.  Paraldehyde  increases  the  excretion  of 
water  and  salt,  u  sandoptal  ”  (isobutylallylbar  b - 
ituric  acid),  urethane,  and  veronal  increase  the  water 
and  lessen  the  salt  diuresis.  **  Luminal  ”  decreases 
the  water  diuresis ;  tins  effect  is  nullified  by  veronal. 
<f  Chloretono  ”  may  increase  the  water  and  lessens  the 
salt  diuresis.  Chloral  hydrate  and  chloralose  inhibit 
the  water  excretion  in  light,  and  increase  it  in  deep, 
hypnosis.  Pituitrin  subcutaneously  injected  inhibits 


the  water  diuresis  in  urethane,  veronal,  chloral  hydrate, 
chloralose,  chloretone,  and  sandoptal  hypnosis,  hut  not 
in  deep  paraldehyde  hypnosis,  and  produces  a  general 
increase  in  the  salt  excretion.  J.  H.  Birkinshaw. 

Influence  of  hypnotics  and  other  drugs  on 
thyroxine  diuresis.  E.  Z.  Epstein  (Arch.  exp. 
Path.  Pharm.,  1929,  142,  21A— 235).— Subcutaneous 
injection  of  thyroxine  after  oral  administration  of 
water  to  rabbits  produces  an  increased  water  excre¬ 
tion  ;  the  percentage  salt  excretion  is  only  slightly 
increased.  This  diuresis  is  inhibited  by  subcutane¬ 
ous  injection  of  pituitrin,  ergotamine,  and  hypertonic 
dextrose  solution. 

Paraldehyde,  “sandoptal,”  and  deep  “chloretone” 
hypnosis  increases  the  thyroxine  water  diuresis ; 
luminal  and  light  chloretono  hypnosis  inhibits  it, 
veronal  inhibits  only  when  administered  at  the  same 
time  as  the  thyroxine.  The  thyroxine  salt  excretion 
is  mostly  lessened  by  luminal,  veronal,  sandoptal,  and 
chloretone,  and  increased  by  paraldehyde.  These 
substances  probably  act  not  only  on  the  kidneys,  but 
also  on  the  central  and  sympathetic  nervous  system. 

J.  H.  Birkinshaw. 

Diuresis  after  oral  and  intravenous  adminis¬ 
tration  of  liquid  and  changes  produced  by 
hypnotics.  E.  Z.  Epstein  (Arch.  exp.  Path. 
Pharm.,  1929,  142,  236— 247),— Intravenous  injec¬ 
tion  of  physiological  salt  solution  into  rabbits  produces 
only  a  small  water  excretion  and  a  pronounced  increase 
in  salt  elimination.  This  low  water  diuresis  is  in¬ 
creased  by  paraldehyde,  “  sandoptal,”  and  “  luminal  ” 
narcosis ;  veronal  and  urethane  produce  no  change. 
The  salt  excretion  is  independent  of  the  water  excre¬ 
tion.  The  sudden  hydr&mia  probably  excites  central 
regulatory  processes  which  alter  the  normal  fluid 
exchange  between  blood  and  tissue. 

J.  H.  Birkinshaw. 

Pharmacology  of  hrominated  valeric  esters* 
E.  Rath  (Arch.  exp.  Path.  Pharm.,  1929,  142,  162— 
165). — Experiments  on  fishes  and  mice  showed  that  the 
introduction  of  a  bromine  atom  into  the  acid  radical  of 
£er£.-amyl  isovalerate  increased  its  hypnotic  action 
more  than  when  the  bromine  was  introduced  into  the 
alkyl  radical.  J.  BL  Birkinshaw. 

Detoxication  of  chloroform.  P.  Holtz  (Arch, 
exp.  Path.  Pharm.,  1929,  142,  139 — 156). — The 
harmful  after-effects  of  chloroform  narcosis  on  a  strain 
of  white  mice  were  lessened  when  the  chloroform 
contained  10 — 20%  of  hexane.  In  the  case  of  a  mor^ 
sensitive  strain  the  addition  of  hexane  merely  delayed 
death  and  was  not  more  effective  than  alcohol  or 
acetone.  Keeping  the  mice  at  a  higher  temperature 
after  narcosis  did  not  increase  the  number  of  survivors, 
but  the  food  prior  to  narcosis  had  considerable  influ¬ 
ence.  Repeated  narcosis  had  a  cumulative  effect* 
7%  of  alcohol  in  the  chloroform  lessened  the  blood- 
pressure  lowering  of  cats  and  rabbits  caused  by  chloro 
form  alone.  -  J.  H.  Birkinshaw. 

Toxicity  of  various  hydrocarbon  vapours* 
N.  W.  Lazarev  (Arch.  exp.  Path.  Pharm,,  1929, 143, 
223 — 233). — The  toxicity  of  35  saturated  and  un¬ 
saturated  cyclic  and  straight -chain  hydrocarbons  to 
white  mice  is  tabulated.  The  toxicity  decreases  in 
the  order  aromatic  hydrocarbons,  cycZoparaffins, 
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olefines,  paraffins.  The  decrease  in  toxicity  runs 
parallel  with  the  decrease  in  solubility. 

P.  W,  Clutterbuck. 

[Lack  of]  injurious  effects  to  health  of  the 
methyl  alcohol  formed  in  alcoholic  ferment¬ 
ations  *  0.  Wind hahsen  (Katurwiss.,  1929,  17, 

631 — 634). — The  capacity  to  withstand  the  effects  of 
consumption  of  methyl  alcohol  vanes  widely  amongst 
individuals,  but  the  small  amounts  which  occur  in 
spirits,  beverages,  tobacco,  and  vegetables  are  deeom- 
posed  in  the  body  at  once  or  excreted  and  are 
harmless.  W.  McCartney. 

Comparison  of  lactones  with  santonin*  L 
Chemical  constitution  and  pharmacological 
action,  W.  F.  von  Oettingen  (J,  Pharm.  Exp. 
Ther.,  1.929,  36,  335 — 354). — Butyro-,  valero-,  iso- 
hexo-,  oe-  and  £ -angelica- lactones,  valerolacfcone-carb- 
oxyiic  acid,  and  the  dilactone  of  acetonediacetic  acid 
have  vermicidal  effects  on.  earthworms,  the  last  three 
having,  in  0-04M- concentration,  in  vitro,  the  same 
efficiency  as  santonin.  At  higher  dilutions  these  three 
are  less  effective  than  santonin.  The  introduction 
of  a  double  linking  or  of  a  carboxyl  group  into  valero- 
lactone  (a-  and  p-angeliealaetones,  valerolaetone- 
carboxylic  acid)  considerably  increases  efficiency.  Of 
the  seven  compounds  (3-angelicalaetone  and  the 
dilactone  are  the  most  effective  vermicides. 

W.  McCartney. 

Toxicity  and  vermicidal  properties  of  the 
dilactone  of  acetonediacetic  acid  and  3 -angelica- 
lactone  in  cats.  Dilactone  and  p-angelicalactone 
as  anthelmintics.  W.  F.  von  Oettingen  and  F. 
Garcia  (J.  Pharm.  Exp.  Ther.,  1929,  36,  355 — -362 ; 
cf.  preceding  abstract). — The  minimum  lethal  dose  of 
p-angeliealactone  is  0*7—1*25  g.  per  kg.  in  the  cat : 
that  of  the  dilactone  of  acetonediacetic  acid  is  much 
higher  and  2*6  g.  per  kg.  produces  only  slight  transient 
depression.  In  treating  Ascaris  in  cats  seven  out  of 
ten  experiments  with  the  dilactone  were  completely 
successful,  a  single  dose  of  0*3  g.  per  kg.  being  some¬ 
times  sufficient.  W.  McCartney. 

Salicylates.  XVIII.  [Pharmacological] 
actions  of  ammonium  salicylate  compared  with 
[those  of]  sodium  salicylate.  C*  0.  Johnson  and 
P.  J.  Hanzlik  (J.  Pharm.  Exp.  Then,  1929,  36,  319— 
333). — The  physiological  properties  of  ammonium 
salicylate  are  very  similar  to  those  of  sodium  salicylate, 
The  former  salt  shows  no  advantage  over  the  latter. 

W.  McCartney. 

Changes  in  the  serum-inorganic  phosphorus, 
-calcium,  and  -potassium  in  rabbits  on  intra¬ 
cardiac  or  subcutaneous  injection  of  peptone. 

X.  Chahovitch  and  M.  Vichnjitch  (Compt.  rend. 
Soc.  Biol.,  1928,  99,  1264—1267 ;  Ohera.  Zentr.,  1929, 
i,  551). — A  temporary  fall  in  the  blood  -phosphorus, 
•calcium,  and  -potassium  occurs,  normal  values  being 
reached  in  a  few  days  whether  the  injections  are  con¬ 
tinued  or  discontinued.  A.  A.  Eldridge. 

Combination  of  curare  with  some  proteins  and 
dyes  and  dependence  of  this  process  on  j>H. 

V.  M.  Karassie,  A.  Petrunkina,  and  M.  Petrunktn 
Woehem.  Z.,  1929,  210,  70 — 75). — Gelatin  and  brain 
proteins  at  high  have  the  power  of  removing  curare 


from  its  solutions,  which  lose  their  colour  and  toxic 
property,  these  being  transferred  to  the  protein.  At 
low  there  is  no  such  action*  The  power  of  Congo- 
red  to  detoxicate  curare  is  ascribed  to  its  sulphonie 
acid  groups.  J.  H,  Birkifshaw. 

Ouabain  (c/~strophanthin  or  acocantherin)  as  a 
physiological  standard  for  digitalis,  strophan- 
ihus?  and  squill.  E.  W.  Schwartzs,  R.  M.  Hann, 
and  G.  L.  Keenan  (J.  Pharm.  Exp.  Ther.,  1929,  36, 
481 — 491). — Purification  of  ouabain  for  use  as  a 
physiological  standard  is  facilitated  by  successive 
crystallisations  from  alcohol-ether  and  water.  The 
substance  has  no  definite  m.  p.  Revised  data  con¬ 
cerning  its  crystalline  forms,  optical  and  crystallo¬ 
graphic  properties,  degrees  of  hydration,  and  its 
specific  rotation  arc  given.  W.  McCartney. 

Relationship  between  pharmacological  action 
and  chemical  constitution  and  configuration  in 
optical  isomerides  of  ephedrine  and  related 
compounds.  K.  K.  Chen,  0.  K.  Wr,  and  E. 
Henriksen  (J.  Pharm.  Exp.  Ther.,  1929,  36,  363 — 
400). — Twenty-seven  derivatives  of  fbphenylethyh 
amine  having  the  general  formula 
CHPhH'-CHR-NR'R"  (H'«H  or  OHandR,  R^R'^H 
or  alkyl),  including  six  optical  isomerides  of  ephedrine, 
have  been  studied  pharmacologically.  The  actions  of 
the  compounds  related  to  ephedrine  are  similar  to 
those  of  ephedrine  itself.  When  W  is  OH  toxicity  is 
reduced  and  mydriatic  action  is  favoured.  Most  of 
the  compounds  studied  inhibit  the  movements  of  the 
isolated  rabbit’s  intestine,  stimulate  the  isolated  uterus 
of  the  virgin  guinea-pig,  and  contract  the  congested 
nasal  mucous  membrane  in  man.  With  increase  in  the 
number  of  carbon  atoms  in  R,  W ,  and  R"  the  cardiac 
depressant  action  increases,  the  pressor  action  becomes 
a  depressor  action,  and  the  toxicity  rises.  When  H' 
is  OH,  R"  is  H,  and  R  or  R'  becomes  Me  or  Et,  the 
sympathomimetic  action  is  preserved,  but  weakened 
as  compared  with  p-phenylethylam  ine,  the  ethyl  being 
weaker  than  the  methyl  derivatives.  Those  com¬ 
pounds  have  mydriatic  action.  The  primary  amines 
are  more  active  than  the  corresponding  methylated 
secondary  or  tertiary  amines,  especially  with  refer¬ 
ence  to  pressor  action.  When  R— Me  or  Et,  the  com¬ 
pound  acquires  a  prolongation  of  action  and  loss  of 
pressor  response  on  repeated  intravenous  injections  in 
animals.  The  methyl  members  are  easily  absorbed 
from  the  gastro- intestinal  tract  to  produce  systemic 
effects  in  men  (ephedrine  and  nor-d -^-ephedrine). 
The  ephedrines  are  qualitatively  similar  in  their 
actions.  The  mydriatic  action  of  I- ephedrine  and 
d-«£-ephedrine  is  greater  than  that  of  d-ephedrme  and 
J-^-ephedrinc,  respectively.  When  indirectly  com¬ 
pared  for  pressor  action  in  pithed  cats  with  adrenaline, 
I-ephedrine  is  found  to  be  three  times  as  strong  as 
d-ephedrme  and  d-^-ephedrine  seven  times  as  strong  as 

1- ^- ephedrine.  I-Ephedrine,  the  strongest  isomeride, 
is  thirty-five  times  as  powerful  as  ^-ephedrine,  the 
weakest  isomeride  of  the  six.  When  orally  admin¬ 
istered  to  men  in  the  same  quantity,  d-ephedrlne  and 

2- i/f-ephedrine  do  not  raise  the  systolic  blood  pressure  ; 

the  other  isomerides  do  so.  d-Ephedrinc  and 
ephedrine  have  the  least  toxicity  of  the  two  sets  of 
isomerides.  W.  McCartney. 
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[Physiological  effects  of]  quaternary  pyridine 
bases.  O,  Y,  Magidson  and  G.  P.  Menschikov 
(Trans.  Sci.  Chem.-Pharm.  Inst.  Moscow,  1926,  No. 
16,  7 — 22). — Pyridine  benzyl  chloride,  methiodide, 
and  amyl  iodide,  in  order  of  decreasing  effect,  induced 
paralysis  in  the  frog.  Less  effective  were  the  propyl, 
isoamyl,  ethyl,  and  allyl  iodides.  The  compounds 
which  show  a  strong  paralytic  effect  have  a  low  con¬ 
ductivity  and  a  low  dissociation  constant. 

Chemical  Abstracts. 

Effect  of  ergotamine  on  alimentary  hyper- 
glycaemia.  E.  Coelho  and  J.  C.  de  Oliveira 
(Compt.  rend.  Soc.  Biol,  1928,  99,  1527—1530; 
Chem.  Zentr.,  1929,  i,  667). — In  normal  and  diabetic 
individuals  ergotamine  reduces  hyperglycemia  pro¬ 
duced  by  dextrose  or  adrenaline,  A.  A,  Eldridge. 

Inactivation  of  enzymes  by  tannins.  A.  Oparin 
and  A.  Kirsanov  (Biochem.  Z.,  1929,  209,  181 — 
194). — The  inactivating  effect  of  tannins  on  enzymes 
is  due  to  the  formation  of  protein  precipitates  on  which 
the  dissolved  enzymes  are  adsorbed.  Enzymes  so 
inactivated  can  be  completely  regenerated  by  the  addi¬ 
tion  of  egg-albumin  or  of  peptone.  Determination  of 
enzymes  in  the  presence  of  tannins  (e.g.,  in  leaves  rich 
in  tannins)  can  thus  be  carried  out. 

W.  McCartney, 

Oxidation-reduction  potentials  of  mammalian 
tissues.  E.  A.  H.  Fried  heim  (Compt.  rend,,  1929, 
189,  266 — 268). — The  oxidation-reduction  potentials 
of  various  macerated  organs  of  different  mammals 
(guinea-pig,  rabbit,  pig,  ox,  and  mouse)  have  been 
determined  with  the  rigid  exclusion  of  oxygen  with  a 
mercury,  platinum,  gold,  or  gold-plated  platinum 
electrode,  the  same  values  being  obtained  with  each. 
All  the  values  of  Eb  are  negative  and  form  series  in 
which  the  value  for  the  liver  is  the  lowest  and  that  for 
the  spleen  the  highest.  Contrary  to  the  conclusion  of 
Drew  (Brit.  J.  Exp.  Path.,  1920,  1,  115),  no  diminu¬ 
tion  in  reducing  power  is  observed  with  cancerous 
tissue.  All  the  values  of  rn  are  less  than  9-9,  and  thus, 
in  agreement  with  other  authors,  all  organs,  in  the 
absence  of  oxygen,  reduce  Clark’s  indicators.  The 
values  of  ru  diminish  exponentially  with  dilution  of 
the  suspension  of  the  tissue,  thus  explaining  the  positive 
values  obtained  by  some  authors  in  dilute  suspension. 

J.  W.  Baker. 

Oxidation-reduction  systems  of  biological 
importance.  IV.  Cysteine  complexes  with 
metals  of  the  iron  group.  L.  Michaelis  and 
E.  S.  G.  Barron. — See  this  vol.,  1011. 

Catalase.  A,  Madinaveitia  (Unters.  Enzyme, 
1928,  t„  381—399;  Chem.  Zentr.,  1929,  i,  1115).— 
On  crystallisation  of  oxyhemoglobin  most  of  the 
catalase  remains  in  the  mother-liquor,  although  the 
yield  is  only  7%.  Hemolysed  corpuscle  mash 
affords  40%  of  the  “  haemase  ”  originally  present. 
Attempts  to  purify  the  enzyme  by  precipitation  or 
adsorption  were  unsuccessful.  Bafcfcelli’s  method  for 
the  preparation  of  liver-catalase  is  preferred. 

A.  A.  Eldridge. 

Peroxidase.  VII.  Soluble  and  insoluble 
peroxidase.  R.  Willstatter  and  A.  Pollinger. 
VIII.  Formation  of  peroxidase.  R.  Will¬ 
statter,  A.  Pollinger,  and  H.  Weber.  EX. 


Peroxidase  from  grain.  R.  Willstatter  and  A. 
Pollinger  (Unters.  Enzyme,  1928,  1,  512 — 515, 
516—520,  521— 525;  Chem.  Zentr.,  1929,  i,  1224— 
1225;  cf.  A.,  1926,  1275) . — Peroxidase  occurs  in  the 
plant  partly  dissolved  in  the  cell  sap,  and  partly 
adsorbed.  For  complete  dissolution  of  the  peroxidase 
the  plant-substance  must  be  thoroughly  ground  with 
sand  and  kept  for  a  long  time  in  water.  Preliminary 
treatment  with  sodium  hydrogen  carbonate  or  barium 
hydroxide  solution  is  favourable.  The  fractions  of 
peroxidase  which  are  dissolved  readily  or  with  diffi¬ 
culty,  when  examined  by  adsorption  on  alumina, 
behave  similarly.  The  increase  in  extractable  enzyme 
occasioned  by  the  use  of  sodium  hydrogen  carbonate 
is  also  observed  with  dialysed  plant  material.  The 
increase  observed  when  running  water  is  used  is 
attributed  to  the  calcium  hydrogen  carbonate  which 
it  contains.  The  increase  depends  on  the  time  and 
on  the  concentration  of  the  reagent.  A  still  greater 
increase  is  observed  if  the  root  is  ground  in  a  mill  and 
well  pressed.  The  turbid  hydrogen  carbonate  extract 
or  press- juice  shows  after  several  days  an  increase  in 
peroxidase  activity,  owing  to  gradual  dissolution  of 
the  enzyme' from  the  colloidal  carrier.  Cereal  grains, 
although  exhibiting  considerable  individual  variations, 
contain  as  much  peroxidase  as  dehydrated  horse¬ 
radish  (800  units  per  kg.).  The  quantity  varies 
irregularly  when  the  grain  is  kept.  The  enzyme 
content  increases  during  germination,  reaching  a 
maximum  in  about  4  days.  The  peroxidase  extracted 
from  cereal  grains  is  less  pure  than  that  obtained  from 
horse-radish.  Purification  can  be  effected  by  adsorp¬ 
tion  on  kaolin  from  a  solution  in  very  dilute  acetic 
acid,  and  elution  with  very  dilute  ammonia  solution. 

A.  A.  Eldridge. 

Effect  of  antiseptics  on  the  action  of  salivary 
diastase.  E.  Prechtl  (Biol,  gen,,  1928,  4,  181 — 
190;  Chem.  Zentr.,  1929,  i,  912).— The  lower  limits 
of  interference  with  the  action  of  salivary  diastase 
are  :  toluene  0*2%,  chloroform  2*0%,  chloral  hydrate 
1-5%,  sodium  fluoride  1-0%,  Thymol  is  without 
effect.  A.  A.  Eldridge. 

Qualitative  test  for  invertase.  Z.  I.  Kertesz 
(Biochem,  Z.,  1929.  209,  492 — 494). — A  small  amount 
of  invertase  may  be  detected  by  allowing  it  to  act  on 
a  solution  of  sucrose  and  testing  for  the  presence  of 
lsevulose  in  the  liquid  by  covering  a  small  piece  of 
sodium  or  potassium  hydroxide  with  a  few  drops  of 
the  solution.  If  loevulose  is  present  a  brownish-red 
colour  is  produced.  P.  W.  Clutterbuck. 

Mechanism  of  the  action  of  muscle-phos- 
phatese,  -cozymase,  and  insulin.  J.  Bodnar  and 
B.  Tank6  (Biochem.  Z.,  1929,  210,  143—174)  —A 
mixture  of  disodium  hydrogen  phosphate,  sodium 
fluoride,  glycogen,  and  muscle  powder  (from  pigeon 
breast  muscle)  was  used  to  study  the  esterification  of 
phosphoric  acid.  The  amount  of  phosphoric  acid 
esterified  increases  considerably  with  the  concentra¬ 
tion  of  phosphate ;  boiled  muscle  juice  scarcely  in¬ 
creases  the  esterification,  since  the  muscle  powder 
already  contains  sufficient  cozymase.  When  this  is 
washed  out  with  water  at  the  ordinary  temperature  the 
esterification  is  greatly  reduced.  The  washed  powder 
is  reactivated  by  boiled  muscle  juice  or  boiled  yeast 
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juice.  The  enzyme  is  harmed  less  by  washing  the 
powder  at  0°,  The  muscle  powder,  unlike  fresh 
muscle,  loses  only  20%  of  its  activity  in  5  weeks. 
Insulin  produces  no  effect  on  the  activity  of  fresh 
muscle  or  muscle  powder  (whether  washed  or  not). 
An  apparent  increase  in  the  esterification  in  some  cases 
is  due  to  the  inorganic  phosphate  present  in  insulin. 

J.  H.  Birkinshaw. 

Effect  of  skeletal  muscle  on  blood-sugar  in 
vitro.  M.  Saryun  and  C.  L.  Alsberg  (J.  Biol. 
Chem.,  1929,  83,  129— 136).— The  extent  of  dis¬ 
appearance  of  dextrose  from  blood  on  incubation  was 
not  affected  by  normal  muscle  alone,  but  was 
increased  by  normal  muscle  in  presence  of  insulin ; 
the  glycogen-free  muscle  obtained  from  animals 
treated  with  adrenaline  caused  increased  glycolysis 
in  blood  in  the  absence  of  insulin,  and  also  caused  the 
disappearance  of  dextrose  from  a  solution  of  the  latter 
in  dilute  sodium  chloride.  C.  R.  Harington. 

Enzymic  transformation  of  uric  acid  into 
allantoic  acid.  R.  Fosse,  A.  Brunei,,  and  R.  de 
Gmsve  (Compt.  rend.,  1929,  189,  213— 215).— The 
pea,  soya  bean,  and  numerous  other  leguminous  seeds 
contain  enzymes  capable  of  transforming  uric  acid 
into  allantoic  acid.  The  action  is  accelerated  in 
presence  of  ammonium  carbonate.  The  existence  of 
two  enzymes  is  postulated,  an  oxidase  which  yields 
allantoin,  and  a  second  enzyme  which  transforms 
allantoin  into  allantoic  acid  (cf.  this  voh,  847), 

R.  K.  Callow. 

Purification  of  pepsin,  J.  Pl£  (Rev.  gen. 
Colloid.,  1929,  7,  193 — 201). — The  precipitating  action 
of  acetone  and  of  alcohol  on  pepsin  has  been  studied 
as  a  function  of  hydrogen-ion  concentration,  time, 
and  temperature.  The  weight  of  precipitate  obtained 
is  always  less  than  the  amount  taken  initially.  In 
strongly  acid  solution  acetone  causes  an  irreversible 
coagulation ;  at  pR  L03,  the  precipitate  is  quite 
inactive.  In  agreement  with  the  observations  of 
Fenger  and  Andrew  (A.,  1927,  793),  the  most  active 
pepsin  is  that  precipitated  at  pK  2*5,  using  75% 
acetone.  Alcohol  is  a  less  effective  precipitating 
agent,  the  yield  of  precipitate  being  only  about  one 
half  of  that  given  by  acetone.  Applying  these 
methods  to  the  purification  of  pepsin,  the  following 
procedure  is  recommended  :  1  g.  of  the  pepsin  is 
dissolved  in  6  c.c.  of  water  at  18°  with  the  addition 
of  1  c.c.  of  A- hydro  chloric  acid,  and  water  is  added 
to  10  c.c.;  30  c.c.  of  pure,  anhydrous  acetone  are 
added,  the  mixture  is  centrifuged,  the  supernatant 
liquid  decanted  off,  and  the  purified  pepsin  dried  in 
a  vacuum.  The  yield  is  about  55%  by  weight,  but 
the  activity  is  increased  by  about  75%. 

E.  S.  Hedges. 

Enzymic  proteolysis.  V.  Structure  of  animal 
tissue  substances,  E.  Waldsciimidt-Leitz  and 
G.  von  Sohtjckmann  (Ber.,  1929,  62,  [B],  1891 — 
1896). — The  products  of  the  degradation  of  keratin 
by  hydrogen  peroxide  or  bromine  and  glacial  acetic 
acid  are  hydrolysed  by  trypsin,  but  not  by  erepsin, 
and  therefore  do  not  contain  dipeptides  but  only 
polypeptides  which  cannot  arise  by  fission  of  diketo- 
piperazines.  Similar  treatment  of  silk  fibroin  yields 
only  small  amounts  of  soluble  products  which  do  not 


suffer  enzymic  fission.  Silk  peptone,  obtained  by 
incomplete  hydrolysis  of  silk  fibroin  by  acids,  suffers 
extensive  hydrolysis  by  trypsin,  yielding  products 
which  suffer  fission  with  erepsin.  Polypeptides  with 
long  chains  therefore  appear  to  be  present  in  silk 
peptone.  H.  Wren. 

Optimum  pa  for  trypsin  and  the  reaction  of  the 
intestinal  contents.  H.  J.  Vonic  and  H.  P. 
Wolvekamp  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1929,  32,  440 — 443). — The  influence  of  bile  on  the 
digestion  of  fibrin  by  trypsin  at  pn  6  has  been  studied. 
At  volume  concentrations  from  0*25  to  0*025  the 
activity  is  doubled,  but  at  lower  concentrations  the 
digestion  is  retarded.  The  bile  thus  appears  to  com¬ 
pensate  for  the  low  pu  value  and  this  action  may  be 
considered  as  specific  for  the  pR  of  the  intestinal 
contents.  A  similar  influence  is  produced  by  multi¬ 
valent  anions,  e.g.,  the  ferrocyanide  ion. 

H.  F.  Gulbe. 

Action  of  adrenal  tissue  on  lecithin.  A.  da 
Cruz  (Compt.  rend.  Soc.  Biol,  1928,  99,  1530—1532; 
Chem.  Zentr.,  1929,  i,  666).— Choline  is  produced  in 
lecithin  solutions  by  addition  of  adrenal  tissue  or 
minced  liver.  The  decomposition  is  attributed  to 
lecithinase ;  it  is  increased  by  addition  of  cholesterol. 

A.  A.  Eldridge. 

Pyocyanase.  S.  Hosoya  (Compt.  rend.  Soe. 
Biol.,  1928,  99,  771—773;  Chem.  Zentr.,  1929,  i, 
1010). — The  preparation  of  pyocyanase,  which  may 
be  identical  with  pyoeyanolysin,  is  described. 

A.  A.  Eldridge. 

Conditions  of  activation  of  washed  zymin  in 
relation  to  co-enzyme.  A.  A,  Stheeman  (Proc. 
K.  Akad.  Wetensch.  Amsterdam,  1929,  32,  426 — 
434). — Zymin  inactivated  by  washing  for  a  short 
period  is  reactivated  by  addition  of  acetaldehyde, 
methylene-blue,  hexosediphosphate,  or  of  a  co-enzyme, 
but  after  washing  for  a  longer  period  addition  of  the 
first  two  substances  no  longer  has  any  effect.  After 
more  intensive  washing  neither  of  these  nor  hexose¬ 
diphosphate  produces  reactivation,  which  can,  how¬ 
ever,  be  produced  by  addition  of  hexosediphosphate 
together  with  either  a  protein  sol  (prepared  from 
zymin)  free  from  co-enzyme  or  with  the  original 
washings,  even  after  boiling.  If  the  zymin  be  washed 
for  a  still  longer  period  addition  of  the  boiled  wash- 
liquor  is  essential  for  the  production  of  reactivation. 
Excessive  washing  causes  irreversible  inactivation  of 
the  enzyme.  H.  F.  Gillbe. 

Soluble  enzymes  secreted  by  fungi.  Phenolic 
constituents  of  essential  oils  and  the  anti- 
oxygenic  function.  L.  Lutz  (Compt.  rend.,  1929, 
189,  62 — 03), — -Small  quantities  of  various  phenols 
and  phenol  ethers  found  in  essential  oils  were  added 
to  cultures  of  Stereum  purpureum ,  S.  hirsutum,  and 
Goriolus  versicolor  with  methylene- blue  as  a  reducible 
indicator.  It  was  found  that  those  phenolic  con¬ 
stituents  of  essential  oils  which  contain  one  or  more 
free  hydroxyl  groups  behave  as  antioxygens  in  regard 
to  the  oxido-reducing  action  provoked  by  the  soluble 
enzymes  secreted  by  Hyrnenomyceies. 

B,  W.  Anderson. 

Soluble  enzymes  secreted  by  fungi.  Com¬ 
parison  of  the  antioxygenic  power  of  tannin,  and 
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of  the  phenolic  constituents  of  essential  oils* 
L.  Lutz  (Compt.  rend.,  1929,  189,  134 — 135), — The 
development  of  colour  which  occurs  when  certain 
fungi  (Sternum  hirsutum,  S.  purpureum,  and  Coriolus 
versicolor)  are  grown  in  a  medium  containing  a 
phenolic  substance  such  as  m-cresol,  p-eresol,  thymol, 
earvaerol,  guaiacol,  eugenol,  anethole,  creosole,  or 
methyl  salicylate  is  inhibited  by  the  presence  of 
tannin,  which  itself  undergoes  oxidation  very  readily. 
The  antioxygenie  property  of  tannin  is  probably  of 
biological  significance,  W.  0.  Kermack. 

Enzyme  action  of  Alternaria  SolanL  G,  von 
SzELfiNYi  and  G.  VON  Becze  (Zentr.  Bakt.  Par.,  1929, 
II,  78,  121—124;  Chera.  Zentr.,  1929,  i,  760).— In- 
vertase,  lactase,  and  maltase  are  present ;  sucrose, 
lactose,  and  maltose  are  quickly  attacked,  raffinosc 
and  starch  more  slowly.  Acid  was  not  formed. 

A.  A,  Eldridge. 

Penetration  of  luminous  bacteria  by  ammon¬ 
ium  salts  of  the  lower  fatty  acids.  I,  Effects  of 
strong  acids  and  alkalis.  S.  E.  Hill  (J.  Gen. 
Physiol.,  1929, 12,  863— 872).— J8.  Fischeri  was  grown 
on  a  calcium  car  b  onatc  -  buffered  medium  in  Petri 
dishes  and  suspended  in  0  *5  Jf- sodium  chloride. 
Sucrose  is  nearly  as  efficient  as  sodium  chloride  for 
preserving  the  luminescence  of  the  bacteria,  thus 
showing  that  disappearance  of  light  is  merely  an 
osmotic  pressure  phenomenon,  due  to  rupture  of  the 
cells.  Alcohol  and  glycerol  penetrate  the  bacteria, 
although  the  effect  is  inhibited  by  presence  of  sufficient 
sodium  chloride.  Urea  docs  not  penetrate  so  readily. 
Decrease  of  oxygen  pressure  to  less  than  00053  mm. 
will  cause  disappearance  of  light  and  in  these  experi¬ 
ments  the  presence  of  sufficient  oxygen  has  been 
assured.  None  of  the  ammonium  salts  used  was  more 
acid  than  pn  5*0,  and  injury  due  to  presence  of 
hydrogen  ions  may  be  excluded,  as  may  also  any 
effect  due  to  hydroxyl  ions.  Penetration  by  strong 
acids  and  alkalis  takes  place  suddenly  and  does  not 
occur  until  the  cell  membrane  is  destroyed,  in  sharp 
contrast  to  the  effect  of  ammonium  salts  and  weak 
acids,  P.  G.  Marshall. 

Fluorescent  bacteria  from  water,  soil,  and 
plants.  0,  Huttig  (Ber.  deut.  bot.  Ges.,  1929,  47 ? 
395 — 400). — The  fluorescent  bacteria  isolated  from 
the  milk  of  cows  fed  on  turnips  feed  have  no  denitrify¬ 
ing  properties,  whilst  the  strains  isolated  from  pond- 
water  arc  strongly  denitrifying.  The  strains  isolated 
from  milk  contain  diastase,  hydrolyse  fats  and 
proteins,  have  a  low  optimum  temperature,  and 
exhibit  generally  the  characteristics  of  B.  ftuoresceris, 
whilst  those  from  pond-water  do  not.  E.  A.  Lunt. 

Bacterial  oxidation  of  crude  oils.  V.  O, 
Tausson  {Neft.  Choz.,  1928,  14,  220—230;  cf.  A., 
1928,  447). — Bacillus  fiuorescens  Mquefaciem,  B .  ptjo- 
cyaneus,  and  B .  Stutzeri  and  others  utilise  paraffins  as 
well  as  kerosene.  Penicillium  develops  on  paraffins, 
in,  p,  45— 56°,  utilising  80%  of  the  hydrocarbon ; 
Aspergillus  flaws  and  bacteria  from  Baku  can  utilise 
both  hard  and  soft  paraffins  and  white  vaseline.  The 
paraffins  are  oxidised  to  carbon  dioxide  and  water, 
there  being  no  evidence  of  the  production  of  fatty 
acids.  Olefines,  and  probably  terpenes,  are  also 
oxidised.  The  conditions  of  oxidation  are  :  presence 


of  an  aqueous  solution  of  mineral  salts  (including 
nitrate,  or  ammonium  salts  and  calcium  carbonate), 
neutrality,  and  free  access  of  oxygen.  The  oxidation 
of  benzene,  toluene,  and  xylene  by  B .  benzoli}  of 
naphthalene  by  B.  naphthalinicus  liquefaciens,  B, 
naphthalinicus,  and  B.  naphthalinicus  no?i4iquefaeiem , 
and  of  phenanthrene  by  B,  phenanthrenicus  is 
described.  The  facts  that  the  soil  in  the  oil-bearing 
regions  is  rich  in  a  great  variety  of  micro-organisms 
utilising  hydrocarbons  and  displaying  considerable 
specificity,  and  that  the  conditions  are  nearly  optimal, 
indicate  that  they  play  an  important  part  in  effecting 
alterations  of  the  crude  oil  in  situ. 

Chemical  Abstracts. 

Biochemical  preparation  of  fats,  V.  Kulikov 
(Oil  Fat  Ind.  Russia,  1928,  No.  4,  21— 23).— In 
molasses-broth  a  non-virulent  strain  of  B.  tuberculosm 
produced  22 — 36%  of  fatty  substances  containing 
glyceryl  palmitate  and  stearate  {m.  p.  66°)  and 
waxes  (m.  p.  70°).  Chemical  Abstracts. 

Lipins  of  tubercle  bacilli.  Ill,  FMMoic  acid. 
R.  J.  Anderson  (J.  Biol.  Chem.,  1929,  83,  169 — 
175). — The  phosphatide  obtained  from  tubercle 
bacilli  (A.,  1927,  1114)  was  hydrolysed  with  dilute 
sulphuric  acid ;  the  fatty  acids  were  converted  into 
lead  soaps  and  the  latter  extracted  with  ether ;  the 
acids  regenerated  from  the  ether-soluble  portion  were 
hydrogenated,  and  again  subjected  to  the  lead  soap 
fractionation.  The  ether-soluble  portion,  on  decom¬ 
position,  gave  crude  pMhioic  acid,  a  saturated  acid 
having  mol.  wt.  313,  [<x}$  +  1*0°. 

C.  R.  Harington. 

Metabolism  of  Bacillus  coli  and  para - 
ttfphosus-B.  H.  Braun  and  R.  Goldschmidt 
(Zentr.  Bakt.  Par.,  1928,  I,  109,  353—361 ;  Chera. 
Zentr.,  1929,  i,  763). — The  ease  of  aerobic  or  anaerobic 
growth  in  various  media  was  studied.  Sodium 
aspartate  or  glutamate  or  trypophan  with  dextrose 
favours  anaerobic  growth.  A.  A.  Eldridge. 

Proteolysis  by  Streptococcus  lactis .  L.  T. 
Anderegg  and  B.  W,  Hammer  (J.  Dairy  ScL,  1929, 
12,  114 — 128). — Certain  cultures  (particularly  butter 
cultures)  of  Streptococcus  lactis  showed  proteolytic 
activity  in  milk,  especially  in  presence  of  calcium 
carbonate.  Addition  of  peptone  retarded  the  decom¬ 
position  of  protein.  S.  citrovorm  and  S,  paracitro- 
vorus  did  not  exhibit  proteolytic  activity  in  milk. 

Chemical  Abstracts. 

Action  of  streptococci  on  caseinogen.  G.  J. 
Hucker  (Zentr,  Bakt.  Par.,  1929,  II,  76,  321—328; 
Chem.  Zentr,,  1929,  i,  763—764). — Pure  caseinogen  is 
not  attacked  by  streptococci  unless  a  large  quantity 
of  unwashed  cells  are  added,  Caseinogen  can  also 
serve  as  a  source  of  nitrogen.  A.  A.  Eldridge, 

Influence  of  some  metals  on  acetic  acid  fer¬ 
mentation.  M.  Rosenblatt  and  M.  Mordkov- 
itsoh  (Bioehem,  Z..  1929,  209,  83 — 89,  and  Ukraine 
Chem.  J.,  1929,  4  [Tech.],  1 — 10),— Up  to  a  certain 
concentration  nickel,  cobalt,  iron,  and  manganese  (as 
sulphates)  stimulate  the  fermentation  of  alcohol  to 
acetic  acid  by  B .  Pasteurianum  and  by  B.  vim  aceti. 
The  optimum  concentration  of  metal  in  each  case  is 
about  0*000033%.  At  higher  concentrations  the 
metals  have  a  paralysing  effect  the  strength  of  which 
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varies  very  widely  from  metal  to  metal  in  the  descend¬ 
ing  order  nickel,  cobalt,  iron,  manganese. 

W.  McCartney, 

Conversion  of  hexosediphosphate  into  lactate 
under  the  influence  of  B.  Delbviichi.  A.  Tychov- 
ski  and  M.  Kobel  (Biochem.  Z.,  1929,  209,  134 — 
141) —From  aqueous  solutions  of  magnesium  hexose¬ 
diphosphate  (but  not  from  those  of  the  sodium  salt) 
by  the  action  of  large  amounts  of  fresh  cultures  of 
B.  Ddbruchi  or  of  the  material  prepared  from  them 
by  dehydration  with  alcohol  and  ether  dMactic  acid 
is  very  rapidly  produced  in  yields  of  50—100%. 

W.  McCartney. 

Symbiosis  among  lactic  acid  organisms.  H. 
Landau  (Natuunvetensch .  Tijds.,  1929,  11,  115 — 
117). — Oidium  lactis  has  practically  no  influence  on 
lactic  acid  bacteria,  since  milk  develops  acidity  in 
presence  of  the  latter  at  the  same  rate,  whether  the 
former  is  present  or  not.  S.  I.  Levy. 

Action  of  minute  doses  of  sea-water  on  fer¬ 
mentation.  C.  Richet  and  M.  Faguet  (Compt. 
rend.,  1929,  189,  219 — 221). — The  effect  of  varying 
doses  of  sea-water  (Mediterranean)  and  of  artificial  sea¬ 
water  (NaCl  28*90,  MgS04  2*80,  MgCL>  2*35,  CaS04 
0*90,  KC1 0*80  g.per  litre)  on  the  fermentation  of  lactose 
by  a  lactic  acid  organism  for  24  hrs.  at  40°  has  been 
determined  by  measurements  of  the  acidity  produced. 
With  decreasing  doses  of  sea-water  a  decrease  in  the 
activity  of  the  ferment  occurs  with  50%  of  sea- water 
(acidity  89;  control  experiment  100),  then  with 
1(H%  a  slight  increase  (118)  occurs  ;  a  second 
decrease  occurs  with  doses  of  10-*%,  and  finally  a 
second  slight  increase  (105)  with  minute  doses  of 
10~10%.  The  same  results  are  obtained  with  artificial 
sea-water  and  agree  with  earlier  results  obtained  with 
various  metallic  salts.  J.  W.  Baker. 

Assimilation  of  nitrogen  by  pure  cultures  of 
Clostridium  Pasieurianum  and  related  organ¬ 
isms.  E,  McCoy,  W.  M.  Higby,  and  E.  B.  Fred 
(Zentr.  Bakt.  Par.,  1928,  II,  76s  314—320;  Chem. 
Zentr.,  1929,  i,  762). — In  Vinogradsky’s  nutrient 
solution  for  16 — 20  days  at  28°,  the  nitrogen  assimi¬ 
lated  per  100  c.e.  was  (max.) :  G.  acetobutylicumi 
Weizmann,  1*06  mg.,  C.  Pasieurianum  3*98  mg., 
B.  saccharobutyricus  2*35  mg.,  Plcctridia  2*75  mg. 
The  ratio  of  sugar  used  to  nitrogen  fixed  changes  as 
growth  proceeds.  A.  A.  Eldridge. 

Use  of  carbamide  solutions  as  culture  media. 
A.  J.  J.  Vande  Velde  (Natuunvetensch .  Tijds.,  1929, 
11,  118 — 122). — The  decomposition  of  carbamide  in 
solutions  sterilised  by  heating  has  been  examined ; 
the  formation  of  ammonium  salts  is  reflected  in  the 
pn  value  and  results  of  titrations  using  various  indi¬ 
cators.  In  media  containing  dipotassium  hydrogen 
phosphate  the  effect  of  heating  on  the  carbamide  is 
not  apparent.  S.  I.  Levy. 

Bacterial  toxins.  Tetanus  toxin.  S.  Hosoya 
and  S.  Mi  y  at  a  (Compt.  rend.  Soc.  Biol.,  1928,  99, 
773— 776 Chem.  Zentr.,  1929,  i,  1013). — The  pro¬ 
cedure  described  affords  a  product  of  antigenic 
character  which  no  longer  gives  the  biuret  reaction. 
Tetanus  toxin  is  not  a  protein.  Nessler’s  reagent 
produces  an  orange -red  precipitate. 

A.  A.  Eldridge. 


Purification  of  Bacillus  botulinus  toxin.  S. 
Hosoya,  G.  J.  Stefanoboulo,  and  S.  Miyata  (Compt. 
rend.  Soc.  Biol,  1928,  99,  1465—1467  ;  Chem.  Zentr., 
1929,  i,  763). — The  toxin,  after  precipitation  with  zinc 
chloride  and  liberation  with  ammonium  sulphide,  no 
longer  gives  a  protein  reaction,  and  is  not  precipitated 
by  picric  or  picrolonic  acid.  A.  A.  Eldridge. 

So-called  specific  dynamic  action  of  foods.  G. 
Mansfeld  and  Z.  Horn  (Biochem.  Z.,  1929,  209, 
34 — 54). — The  oxygen  consumption  of  the  bacillus 
of  mouse-typhoid  varies  directly  in  proportion  to  the 
concentration  of  the  food  which  the  organism  receives 
and  there  is  no  increase  in  the  consumption  when 
substances  which  it  cannot  consume  are  provided. 
The  phenomena  characteristic,  in  higher  organisms, 
of  the  specific  dynamic  action  of  foods  are  observed 
in  the  case  of  the  bacillus,  the  only  difference  between 
the  higher  and  unicellular  organisms  being  quan¬ 
titative.  W.  McCartney. 

Oligodynamic  action  of  silver.  R.  Wernicke 
and  F.  Modern  (Anal.  Asoc.  Quim.  Argentina,  1928, 
16,  158 — 169 ;  ef.  A.,  1927,  992). — The  bactericidal 
action  of  water  which  has  been  in  contact  with  finely- 
divided  silver  under  certain  conditions  is  due  to  the 
presence  of  silver  ions  in  a  concentration  of  the  order 
of  0*00005  g. /litre.  The  silver  may  be  removed  and 
collected  by  passing  the  solution  slowly  over  electrodes 
of  special  construction,  and  the  bactericidal  action  is 
found  to  decrease  proportionally  as  the  silver  is 
removed.  R.  K.  Callow. 

Disinfecting  action  of  metallic  salts.  J. 
Vignati  and  P.  Schnabel  (Zentr.  Bakt.  Par.,  1928, 

I,  109,  464 — 475,  475—481 ;  Chem.  Zentr.,  1929,  i, 

763). — The  disinfecting  action  of  copper  salts  is  not 
an  adsorption  phenomenon,  but  a  coagulation  process 
depending  on  interaction  between  protein  or  lipin 
molecules  and  copper  ions.  Bacterial  action  is 
revived  by  the  action  of  sodium  thiosulphate,  which 
also  neutralises  the  disinfecting  action  of  silver,  lead, 
or  zinc  salts  and  alcohol.  A.  A.  Eldridge. 

Disinfectant  action  of  weak  acids.  H.  Fust 
(Arch.  exp.  Path.  Pharm.,  1929,  142,  248 — 260). — A 
well-buffered  lactic  acid-lactate  mixture  of  pa  3*7  or 
3*3  at  physiological  or  lower  concentrations  has  a 
definitely  toxic  action  on  B.  coli  and  on  the  bacteria 
of  the  rat’s  tail ;  the  pa  3*3  mixture  is  superior  to 
65%  alcohol  if  the  tail  is  first  washed  with  soap  and 
water.  The  action  appears  to  be  due  both  to  the 
hydrogen  ions  and  to  the  undissociated  lactic  acid 
molecules.  Lactic  acid-lactate  buffers  are  suggested 
as  useful  skin  disinfectants.  J.  H.  Birkinshaw. 

Trypanocidal  action  of  some  derivatives  of 
anil-  and  styryl-quinoline.  C.  H.  Browning, 

J.  B.  Cohen,  S.  Elltngworth,  and  R.  Gulbransen 
(Proc.  Roy.  Soc.,  1929,  B,  105,  99—111 ;  cf.  A.,  1926, 
1153;  1928,  1141). — The  action  of  a  large  number  of 
quinoline  derivatives,  mostly  of  the  general  formulae 


'(X>:co  YC 

X>h:nOx 

XZA  <L) 

nza  {n.) 

where  Z  is  an  alkyl  group,  A  an  anion,  and  X  and  Y 
are  other  substituent  groups,  has  been  tested  in 
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respect  of  their  curative  action  on  rats  infected  with 
T.  bructi.  The  anil  compounds  of  formula  II  are  in 
general  without  activity,  but  certain  of  the  sfcyryl 
derivatives  are  active,  especially  where  X  and  Y 
represent  an  aeylamino-  and  an  amino-  or  alkylamino- 
group.  The  compounds  with  X=NMe2  and  Y= 
SHAo  and  X==NHAc  and  Y=NH2  (Z=Me)  were 
active  when  administered  to  infected  rabbits.  The 
active  compounds  were  not  particularly  trypanocidal 
in  vitro *  The  following  compounds  have  been  pre¬ 
pared  ;  7  -ditnethylami7w-2-methylqidwUm  methiodide 
by  the  method  previously  described  for  the  8-isomer- 
ide;  propio)iamidobenm{dehydet  m,  p.  170 — 1S1°,  by 
the  action  of  propionic  anhydride  on  jp-ammobenz- 
aldehydo  ;  and  6  -  dimethylamino  -  2  -  styrylquinolim 
mcthochhride  from  the  corresponding  methiodide 
prepared  by  the  interaction  of  benzaldehyde  and 
C-dimothylamino-2-methylquinoline  methiodide. 

W.  0.  Kermack. 

The  Gram  stain*  A*  Zeissig  (Stain  Tech.,  1920, 
4,  91 — 92). — A  modification  of  the  Gram  stain  in 
which  an  alcoholic  solution  of  iodine  is  substituted  for 
95%  alcohol  as  decolorising  agent  is  advantageous  in 
staining  Gram -positive  organisms  In  tissues  and 
smears.  EL  W.  Dudley* 

Differentiation  of  bacteria  by  means  of  a 
mixture  of  acid  and  basic  dyes  at  different  pH 
values*  A.  V*  Tolstouhov  (Stain  Tech.,  1929,4, 
81 — ’89).— A  mixture  of  methylene- blue  and  eosin-Y 
satisfactorily  stains  bacteria  differentially  from  pu  3 
upwards.  From  pn  3  to  0*S  a  mixture  of  methylene- 
blue  and  acid- fu  eh  sin  is  used.  This  mixture  is  used 
to  study  the  chemical  composition  of  different  parts 
of  the  bacterial  cell.  Polar  bodies  in  the  typhoid 
group  of  organisms  and  in  B*  diphtherice  are  stained 
differentially  by  it.  H.  W*  Dudley* 

Mechanism  of  staining :  physical  theories, 
W.  C.  Holmes  (Stain  Tech.,  1929,  4,  75—80).^ 
Adsorption  is  held  to  be  the  principal  factor  in 
biological  staining,  H,  W.  Dudley* 

Stain  solubilities*  IV.  W.  G.  Holmes  (Stain. 
Tech.,  1929,  4,  73-74).— The  solubilities,  in  water 
and  95%  alcohol,  of  28  dyes  are  tabulated* 

H,  W.  Dudley. 

Active  substances  of  the  heart.  Heart  hor¬ 
mone.  D.  Ionesco  and  A.  T.  Bernard  (Arch. 
Infc,  Physiol.,  1928,  30,  287—279;  Chem.  Zentr., 
1929,  i,  1014). — Alcoholic  extracts  from  various  parts 
of  the  heart  and  skeletal  muscle  of  the  ox  have  a 
regulative  effect  on  the  frog's  heart. 

A.  A,  Eldridoe. 

Insulin*  K.  Frbubenrerg,  W*  Dirscherl,  and 
H.  Iyer  (Naturwiss.,  1929,  17,  603— 804).— The 
slow  inactivation  of  insulin  by  means  of  formaldehyde 
is  partly  reversible  under  the  action  of  very  dilute 
hydrochloric  acid,  and  the  inactivation  is  not  due  to 
the  action  of  formadehyde  on  amino -groups.  The 
product  regenerated  from  insulin  by  the  action  of 
alkali  on  acetylinsulin  is  more  stable  to  alkali  than 
insulin  itself  and  appears  to  be  a  derivative,  possibly 
a  partly  acetylated  product.  Amorphous  insulin, 
prepared  by  the  action  of  hot  01N -hydrochloric  acid 
containing  1  %  of  sodium  chloride  on  technical  insulin, 
and  exhibiting  80%  of  the  activity  of  crystalline 


insulin,  is  also  labile.  The  sulphur  content  of  insulin 
increases  with  increasing  purity,  but  the  relationships 
disclosed  between  activity  and  the  alkali-stable  and 
alkali -labile  sulphur  indicate  that  whilst  the  protein 
which  contains  the  effective  group  may  be  rich  in 
stable  and  labile  sulphur,  the  sulphur  does  not  appear 
to  form  part  of  the  active  group.  A  relationship 
exists  between  optical  and  physiological  activities. 
The  absorption  spectrum  of  crystalline  insulin  shows 
a  strong  band  near  2700  A.  By  the  Debye-Scherrer 
method  the  crystals  do  not  behavo  differently  from 
amorphous  insulin,  the  crystals  thus  resembling 
protein  crystals.  There  is  no  certainty  that  the 
molecules  comprising  the  crystal  are  all  identical* 
With  increasing  purification  the  sulphur  and  the 
methyl  content  of  insulin  increases  by  equivalent 
amounts.  E.  A.  Morton* 

Orally  effective  compounds  of  insulin  with 
bile  acids*  B,  Stuber  and  K.  Lang  (Naturwiss., 
1929,  17,  546). — -In  a  weakly  alkaline  medium,  con¬ 
densation  products  are  formed  between  insulin  and 
cholic  or  deoxycholic  acids*  Cholylmsulin  and 
deo xyeh olylinsnli n  are  physiologically  active  when 
administered  orally  or  subcutaneously.  Whilst  the 
two  methods  of  administration  are  equally  effective, 
the  dose  must  be  large  (200—300  units  per  dose) 
measured  in  terms  of  the  initial  material. 

E.  A.  Morton. 

Effect  of  insulin  on  regeneration.  Biological 
role  of  potassium  and  calcium.  B.  Schazillo  and 
M.  Ksendsowsky  (Pfluger’s  Arch*,  1928,  220,  774 — 
781 ;  Chem.  Zentr.,  1929,  i,  665).— Insulin  stimulates 
the  regeneration,  of  bone*  Calcium  ions  favour,  and 
potassium  ions  retard,  the  formation  of  callus. 

A.  A.  Eluktooe. 

Inhibiting  action  of  insulin  on  dextrose  hyper- 
glycaemia.  G.  Solarxno  (Boll.  Soe.  Ital.  Biol, 
‘sper.,  1928,  3,  108—111;  Chem.  Zentr.,  1928,  ii, 
2481 — 2482). — The  hyperglycemia  caused  by  insulin 
in  variable  degree  is  related  to  the  hydrochloric  acid 
content  of  the  gastric  juice  and  the  more  or  less 
rapid  degradation  of  the  insulin.  The  effect  of 
insulin  in  inhibiting  hyperglycsemia  is  comparable 
with  that  of  Isevulose*  A.  A.  Eldrxdge* 

Antagonistic  action  of  posterior  lobe  hormone 
and  insulin.  K.  Velhagen,  Jun.  (Arch.  exp.  Path. 
Pharm.,  1929,  142,  127 — 138). — The  substance  of 
the  posterior  lobe  of  the  pituitary  which  increases 
the  blood- sugar  and  opposes  the  action  of  insulin  is 
present  both  in  pars  muraUs  and  pars  intermedia . 
Large  amounts  of  the  extract  must  be  injected  into 
rabbits  to  prevent  insulin  hypoglycemia.  Kepeated 
injection  does  not  inhibit  the  action  of  the  insulin 
circulating  in  the  body.  The  secondary  hypogly- 
cseraia  which  is  frequently  produced  by  administration 
of  the  posterior  lobe  is  probably  the  result  of  increased 
insulin  secretion;  it  does  not  occur  in  pancreas- 
diabetic  animals.  Insulin  does  not  inhibit  the  action 
of  the  posterior  lobe  in  increasing  blood-prbssurc  and 
stimulating  the  uterus.  J.  H.  Birkinshaw. 

Relations  of  the  pituitary  gland  to  carbo¬ 
hydrate  metabolism.  A*  Pick  at  (Med.-bioL 
Zhur.,  1927,  3,  40 — 62). — Extirpation  of  the  pituitary 
is  followed  by  long-continued  hypoglycaemia.  Sub- 
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cutaneous  injection  of  an  extract  of  the  posterior  lobe 
of  the  pituitary,  or  puncture  of  the  tuber  cinereum, 
increases  the  blood-sugar  in  both  normal  and  hypo- 
physectomised  dogs,  Chemical  Abstracts. 

Testing  of  commercial  ovarian  preparations. 

M.  Kochmann  (Arch.  exp.  Path.  Pharm,,  1929,  143, 

57_04;  cf*  this  vol,,  102). — A  number  of  commer¬ 
cial  preparations  of  ovarian  hormone  have  been 
assayed  by  administering  them  to  immature  mice 
and  observing  the  effect  on  the  vaginal  smear.  Less 
precise  determinations  have  also  been  made  by  ob¬ 
serving  their  effects  on  the  metabolism  of  castrated 
rats,  W.  0.  Kermack. 

Internal  secretion  of  the  placenta.  J.  Pazourek 
(Bozh.  chir.  gynaekol,  1928,  7,  115 — 121). — All  the 
ovarian  glands  contain  a  common  hormone ;  the 
action  of  the  human  hormone  is  identical  with  that 
of  animals.  The  hormone  is  resistant  to  both  low 
and  high  (193°)  temperatures,  and  is  unchanged  by 
the  digestive  process.  Chemical  Abstracts. 

Secretin.  V.  Preparation.  L.  Takacs  (Z.  ges. 
exp.  Med,,  1928,  63,  553 — 556 ;  Chem.  Zentr.,  1929, 
i,  1016). — A  10%  aqueous  solution  of  the  substance 
obtained  by  the  picrate  method  is  filtered  through  a 
collodion  ultra-filter  at  1  atm.  pressure,  affording  a 
colourless  filtrate  which  gives  no  reaction  with 
sulphosalicylic  acid.  The  substance  contains  9 — 10% 

N,  but  no  phosphorus.  A.  A.  Eldridge. 

Effect  of  secretin  in  the  regulation  of  the 
alkali  reserve  of  the  blood.  I.  Experimental 
alkalosis,  A.  O.  Woinar  (Zhur.  Exp.  Biol.  Med., 

1928,  10,  414 — 442).— There  is  direct  dependence 

between  variations  in  alkalinity  of,  and  the  amount 
of  secretin  in,  the  pancreatic  juice  and  the  alkalinity 
of  the  blood.  Chemical  Abstracts. 

Cod-liver  oil  and  the  antimony  trichloride 
reaction  for  vitamin-it.  P.  B.  Hawk  (Science, 

1929,  69,  200). — The  antimony  chloride  reaction  is 

not  a  trustworthy  means  of  determining  the  vitamin- A 
content  of  a  cod-liver  oil.  Samples  of  this  oil  exposed 
to  the  atmosphere  gave  a  deeper  blue  coloration  with 
the  reagent  than  those  kept  in  the  dark  to  preserve 
the  vitamin  present.  L.  S.  Theobald. 

Effect  of  vitamin-A  on  hypercholesterolemia, 
H.  Kimtjra  (Acta  Schol.  Med.  Univ.  Imp.  Kioto,  1928, 
11,  319 — 324). — The  reduction  of  experimental 

hypercholesterolemia  in  rabbits  is  not  accelerated, 
but  rather  retarded,  by  addition  of  vitamin-A  to  the 
diet.  Also  feeding  cod-liver  oil  did  not  influence  the 
hyper eholes terolcemia .  Chemical  Abstracts, 

Water-soluble  vitamins  of  group  B.  L.  Ran- 
doen  and  R.  Lecoq  (Bull.  Soc.  Chim,  biol.,  1929, 
11,  745 — 775). — A  review.  J.  H.  Birkinshaw. 

Changes  in  blood  constituents  during  avit¬ 
aminosis.  T.  Muto  (Fukuoka  Ikw.-Zasshi,  1927, 
20,  1269 — 1279). — The  blood-sugar,  haemoglobin, 

fatty  acids,  cholesterol,  and  residual  nitrogen  are 
increased ;  the  blood-phosphate  is  diminished. 
Acetone  substances  and  lactic  acid  tend  to  increase. 
In  rice-fed  chickens  the  blood-acetaldehyde  is 
increased.  Chemical  Abstracts. 


Vitamin- C  content  of  pasteurised  milk.  M. 
Miura  (Bull.  Inst.  Phys.  Chem.  Res.  Tokyo,  1929,  8, 
502 — 505). — Autoclaved  milk  still  retains  a  small 
quantity  of  vitamin-C,  pasteurised  milk  retains  a 
larger  quantity,  and  raw  milk  contains  still  more  of 
this  vitamin.  B.  W.  Anderson. 

Sources  of  vitamin- C  in  India.  R.  C.  Watts 
(Indian  Med.  Gaz.,  1929,  64,  79— 85).— Experiments 
on  feeding  guinea-pigs  with  vegetable  marrow,  melon, 
pumpkin,  and  Citrus  medica  var.  acida  are  described. 

Chemical  Abstracts. 

Vitamin- C.  IV.  Carbohydrate  and  nitrogen 
metabolism  of  experimental  scurvy  in  guinea- 
pigs  fed  on  an  exclusive  oat  diet.  K.  Tomita  (Sei- 
I-Kwai  Med.  J.,  1928,  47,  No.  9,  6— 7).— The  blood- 
sugar  and  the  urinary  nitrogen  increased.  The 
glycogen  content  of  the  liver  decreased  just  before 
death.  Excretion  of  calcium,  uric  acid,  and  creatinine 
decreased,  whilst  that  of  creatine  increased,  with  the 
development  of  scurvy.  Chemical  Abstracts. 

Experimental  scurvy.  II.  Carbohydrate 
metabolism  of  the  animal  fed  on  a  vitamin- C 
diet.  T.  Nagayama,  H.  Machida,  and  Y.  Takeda. 
III.  Nitrogen  metabolism.  T.  Nagayama  and 
N.  Sato  (J.  Biochem,  Japan,  1928,  10,  17—26,  27 — 
44). — The  carbohydrate  metabolism  is  not  appreciably 
disturbed  during  scurvy.  Urinary  creatine  and 
ammonia  increase,  and  the  creatinine  coefficient  rises ; 
uric  acid  excretion  is  unchanged.  The  creatine  content 
of  the  muscle  is  normal.  Chemical  Abstracts. 

Antiscorbutic  potency  of  infusions  of  Japanese 
green  tea.  M.  Miura  (Bull.  Inst.  Phys.  Chem. 
Res.  Tokyo,  1929,  8,  506 — 509). — When  two  successive 
infusions  of  green  tea  are  made  with  water  at  60—65°, 
decanting  after  several  minutes  at  the  ordinary 
temperature,  two  thirds  of  the  vitamin- C  contained  in 
the  tea  is  present  in  the  first  infusion  and  practically 
all  the  remainder  in  the  second.  Heating  the  tea 
with  water  at  70 — 75°  for  5  min.  destroys  about  74% 
of  its  antiscorbutic  activity.  B.  W.  Anderson. 

Evaluation  of  vitamin”/)  preparations.  I.  A. 
Scheunert  and  M.  Schieblich  (Biochem.  Z.f  1929, 
209,  290 — 303). — A  method  for  evaluation  of 
vitamin-D  preparations  depends  on  the  determination 
of  that  amount  of  active  substance  (=1  antirachitic 
unit)  which  is  just  sufficient  to  protect  young  rats 
from  rickets.  Of  the  commercial  preparations,  1  c.c. 
of  “  vigantol  ”  contains  25,000,  of  “  radiostol  ”  2000, 
and  of  “  preformin,”  800 — 1000  units. 

P.  W.  Clutterbuck. 

Experimental  rickets.  II.  Influence  of  ultra¬ 
violet  irradiation  on  the  antirachitic  value  of 
soya-bean  oil.  S.  Izume,  Y.  Yoshimaru,  and  I. 
Komatsubara  (J.  Biochem,  Japan,  1928,  10,  177 — 
182). — Oil  extracted  by  pressure  has  the  highest,  and 
by  alcohol  the  lowest,  antirachitic  value ;  petroleum 
affords  an  oil  of  intermediate  value.  Refining  does 
not  appreciably  destroy  the  vitamin  content.  The 
antirachitic  potency  of  the  oil  is  much  increased  by 
ultra-violet  irradiation.  Phytosterol  isolated  from 
the  oil  was  rendered  antirachitic  by  irradiation,  and 
exhibited  the  ergosterol  absorption  band  in  the  ultra¬ 
violet.  Chemical  Abstracts, 
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Effect  of  growth-promoting  substances  of  the 
character  of  vitamin-D  on  the  yeast  cell.  EL 
Lacroix  (Zentr.  Bakt.  Par.,  1929,  II,  76,  417—428; 
Chem.  Zentr.,  1929,  i,  1118). — Large,  but  not  small, 
inoculations  grew  in  mineral  nutrient  free  from 
amino-acid.  The  dead  cells  evidently  liberate 
growth-promoting  substances  on  autolysis ;  these 
substances  can  be  withdrawn  by  adsorption  on 
charcoal  or  fuller’s  earth.  A.  A.  Eldridge. 

Action  of  H  vigantol.11  H.  Behrendt  and  J. 
Berberich  (Munch,  med.  Woch.,  1928,  75,  2134— 
2135 ;  Chem,  Zentr.,  1929,  i,  1019) . — Administration 
to  man  of  the  usual  doses  of  “  vigantol  ”  did  not  lead 
to  a  change  in  the  blood- cholesterol  value.  In  rabbits 
the  value  was  increased.  A.  A.  Eldridge. 

Epiphyses  and  liver  extracts  from  rats  after 
feeding  with  carotinoids.  B,  von  Euler,  EL  von 
Euler,  and  P.  Karrer  (Biochem.  Zv,  1929,  209, 
240 — 245) . — Histological  examination  of  the  epiphyses 
of  rats  obtaining  both  carotinoid  material  and  sufficient 
amounts  of  vitamin -D  shows  that,  under  this  condi¬ 
tion,  bone  formation  is  nevertheless  deficient,  although 
growth  continues.  In  rats  which  receive  more  than 
the  minimum  necessary  amount  of  carotin  this 
accumulates  in  the  liver.  The  results  of  previous 
experiments  (cf.  this  voL,  358)  are  confirmed  by  the 
histological  examination.  W,  McCartney. 

Relation  between  water  content  and  amount 
of  photosynthesis.  J.  G.  Wood  (Austral.  J.  Exp. 
Biol.,  1929,  6,  127 — 131). — When  a  leaf  (cherry  laurel) 
is  injected  with  water  the  rate  of  assimilation  is  low 
and  remains  low  until  nearly  all  the  water  of  injection 
has  disappeared  from  the  intercellular  spaces.  The 
rate  then  rapidly  assumes  the  normal  value  and  remains 
at  that  value  over  a  period  represented  by  a  change  in 
water  content  of  about  10%  of  the  fresh  weight  of 
the  leaf.  P.  W.  Clutterbuck. 

Immediate  effect  of  change  of  light  on  the  rate 
of  photosynthesis.  T,  T.  Li  (Ann.  Bot.,  1929,  43, 
587 — 601) — Determinations  by  the  bubble- counting 
method  of  photosynthetic  activity  in  plants  of  the 
genera  Elodea,  Myriophyllum ,  Potamogeton,  and 
Ceratophyllum  when  exposed  to  light  of  different 
colours,  intensities,  and  available  energies  show  that 
there  is  an  initial  inhibitory  effect  when  the  plant  is 
changed  from  exposure  to  light  of  high  available 
photosynthetic  energy  to  light  of  low  available 
photosynthetic  energy  and  an  initial  accelerating 
effect  when  the  reverse  change  takes  place.  It  is 
concluded  that  these  phenomena  support  the  surface 
action  theory  of  photosynthesis.  W.  McCartney. 

Carbohydrate  content  of  detached,  partially- 
shaded  leaves.  R.  Gane  (Proc.  Leeds  Phil.  Soc., 
1929,  1,  497 — 505). — The  effect  of  irradiation  on 
detached  leaves  has  been  followed  by  determinations 
of  the  starch,  sucrose,  and  reducing  substance  con¬ 
tents  of  the  distal,  median,  and  proximal  portions  of 
the  leaves  of  Plantago  media  and  Scolopendrium 
vulgare,  the  median  portions  only  being  shaded. 
Leaves  of  the  former  showed  a  marked  increase  in 
starch  content  during  exposure  to  light,  but  leaves 
from  which  the  main  veins  were  removed  formed  little 
starch.  Scolopendrium  leaves  continued  to  lose 


starch  during  illumination,  especially  in  the  unshaded 
portions.  Increases  in  the  sucrose  content  and  in  the 
amounts  of  reducing  substances  occurred  in  both  cases. 
The  differences  in  the  sucrose  content  found  in  the 
leaves  appear  to  be  associated  with  shading,  but  are 
not  sufficient  to  explain  the  failure  of  starch  to  appear 
in  the  shaded  portion.  Carbohydrates  can  also  move 
from  illuminated  to  shaded  regions  in  spite  of  a  dis¬ 
location  of  the  vein  system.  L.  S.  Theobald. 

Nitrogen  and  carbohydrate  distribution  in 
organs  of  bearing  apple  spurs.  A.  E.  Murneer 
(Mo,  Agric.  Exp.  Sta.  Res.  Bull,  1928,  No.  119, 3—50). 
— Flowering  is  characterised  by  marked  increase  in  all 
active  forms  of  carbohydrates  and  nitrogen ;  a  con¬ 
siderable  part  of  the  soluble  carbohydrate  is  supplied 
by  hemieellulose.  Both  carbohydrates  and  nitrogen 
appear  to  be  reabsorbed  from  the  dropping  blossoms 
prior  to  abscission.  Throughout  the  growing  season 
the  carbohydrate  and  nitrogen  increasingly  accumu¬ 
late  in  the  fruit,  but  the  percentage  of  nitrogen  does 
not  necessarily  increase.  Chemical  Abstracts. 

Chemical  relationship  between  scion  and 
stock  in  Citrus.  A,  R.  C.  Haas  and  F.  F.  Halma 
(Plant  Physiol.,  1929,  4,  113— 121).— Determinations 
of  ash,  and  total  and  water-soluble  calcium  and 
magnesium,  were  made.  Chemical  Abstracts. 

Angiosperm  seeds  and  factors  in  germination. 
IV.  Permeability  to  dyes  and  salts  of  the  skin  of 
fruits  and  seeds.  A.  Niethammer  (Biochem.  Z., 
1929,  209,  263 — 275), — A  discussion  of  the  pene¬ 
tration,  changes  of  permeability,  and  ageing  of  seeds 
with  reference  to  the  mechanism  of  stimulation 
(cf.  A,  1928,  1289).  P.  W.  Clutterbuck. 

Transformation  of  acetaldehyde  in  higher 
plants,  J.  Bodnar  and  C.  Bernauer  (Biochem.  Z., 
1929,  29,  458—470). — Pea  meal  added  to  acet¬ 
aldehyde  converted  it  into  acetaldol  and  aldehyde 
resins,  but  neither  acetic  acid  nor  alcohol  was  formed ; 
the  meal  after  inactivation  of  its  enzymes  by  heat  still 
caused  the  same  reaction.  Pea  meal  is  able  to  convert 
the  nascent  aldehyde  arising  from  pyruvic  acid  into 
alcohol,  but  it  is  not  decided  whether  this  is  by  simple 
reduction  or  by  a  reaction  of  the  Cannizzaro  type. 

P.  W.  Clutterbuck. 

Iodine  value  of  fatty  acids  from  plant  phos- 
phatides.  J.  E.  Webster  (Ohio  J.  Sci.,  1929,  29, 
39 — 42), — The  following  values  refer,  respectively,  to 
acetone-insoluble  phosphatides  from  wheat,  maize, 
soya  beans,  and  oats  :  N  0-99,  1*14,  0*70,  1*61%; 
P  1*26,  1*65,  0*495,  0*535% ;  iodine  value  (Hanus) 
81*49,  65*30,  92*48,  88*80.  Chemical  Abstracts. 

Concentration  effect  in  Nitella.  W.  J.  V. 
Osterhout  and  E.  S.  Harris  (J.  Gen.  Physiol,  1929, 
12,  761 — 781). — The  concentration  effect  due  to  the 
cell-wall  tends  to  increase  the  values  for  the  proto¬ 
plasm,  and  a  method  for  differentiation  of  the  two 
effects  is  described,  by  means  of  which  the  chemical 
effect  of  the  protoplasm  is  shown  to  be  considerably 
greater  than  that  of  the  cell-wall.  No  change  of  sign 
of  the  concentration  effect  in  Nitella  is  found  between 
Ph  5*0  and  9*5  if  the  cn  is  small  compared  with  that  of 
other  cations.  P.  G.  Marshall. 
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Apparent  storage  of  carbamide  in  myco- 
tropMc  plants.  J.  Weissfloo  (Planta,  Arch.  wiss. 
Bot.,  1927,  4,  358—372 ;  Chem.  Zentr.,  1929, 1,  782).— 
No  accumulation  of  carbamide  could  be  detected  (cf. 
Weyland,  Jahrb.  wiss.  Bot.,  1912,  51). 

A.  A.  Eldridge. 

Titanium  in  Cryptogams.  G.  Bertrand  and 
C.  Voronca-Spirt  (Compt.  rend.,  1929,  189,  73— 
75).* — Titanium  occurs  to  the  extent  of  a  few  mg.  per 
kg.  in  cryptogamic  plants  (ferns,  algae,  and  fungi), 
although  baker’s  yeast  contained  only  0*1  mg.  per  kg. 
and  Aspergillus  niger  gave  no  definitely  positive  re¬ 
action  (cf.  this  vol.,  855).  J.  Grant. 

Glucosides  containing  hydrogen  cyanide.  L. 
Floriani  (Rev.  Centr.  Est.  Farm.  Bioquim.,  1928, 
17,  343' — 357 ;  Ohem.  Zentr.,  1929,  i,  761).— A  dis¬ 
cussion  of  behaviour  on  hydrolysis  and  of  significance 
in  plants.  A.  A.  Eldridge. 

Cyanogenetic  glucosides  in  Australian  plants. 
H.  Finnemore  and  C.  B.  Cox  (J.  Proc.  Roy.  Soc. 
N.S.W.,  1928,  62,  369 — 378). — The  isolation  of  sam- 
bunigrin  (cf.  Bourquelot  and  Danjou,  A.,  1905,  i,  912) 
from  Acacia  glaucescens  and  A.  Cheelii  is  described. 
The  hydrogen  cyanide  content  of  the  dry  phyllodes  of 
the  former  plant  is  0*12—0*41%.  Cyanogenetic 
glucosides  have  also  been  detected  in  the  leaves  of  the 
following  plants  :  Euphorbia  Drummondii,  Boiss.  (in 
11  of  113  examined),  Goodia  loiifoliat  Salisb.  (0*57% 
of  hydrogen  cyanide  in  air-dried  leaves),  Porantkera 
microphylla  (0*051%  of  hydrogen  cyanide),  P.  corym- 
bosa  (only  faint  reaction),  Eucalyptus  corynocalyx 
(0*179%  of  hydrogen  cyanide).  E.  H.  Sharples. 

Absence  of  galactans  from  skeletal  incrust¬ 
ation  of  cell-walls.  E.  Schmidt,  M.  Atterer,  and 
H.  Schnegg  (Cellulosechem.,  1929,  40,  126 — 134). — 
Complex  compounds  of  cellulose  and  hemicelluloses, 
known  as  skeleton  substances,  have  been  obtained 
from  the  cell  walls  of  archegoniates  and  phanerogams 
by  means  of  chlorine  dioxide  and  sodium  sulphite. 
The  hemicelluloses  were  quantitatively  separated  from 
the  cellulose  residues  by  means  of  5%  sodium  hydr¬ 
oxide  and  recovered  from  the  latter  by  treatment  with 
alcohol  and  acid.  The  hemicelluloses  from  the 
skeleton  substances  of  spruce,  flax-straw,  and  of  a 
number  of  plants  belonging  to  the  gymnosperms,  have 
been  examined  and  found  to  contain  no  5-galactose ; 
hence  it  is  concluded  that  skeleton  substances  are  free 
from  this  material,  and  it  is  presumed  that  they  are 
formed  from  d- glucose  and  other  carbohydrates. 
Sodium  sulphite  has  no  specific  dissolution  properties 
towards  galactans  and  its  action  does  not  depend  on 
the  pn  of  its  solution.  The  hydrolysis  of  hemi¬ 
celluloses  by  means  of  sulphuric,  nitric,  oxalic,  and 
other  acids,  fermentation  in  the  presence  of  nutritive 
solutions  (buffered  sugar  solutions),  the  production 
and  properties  of  hemicelluloses  from  the  skeleton 
substances,  and  the  fermentation  of  the  hydrolysates 
prepared  by  the  action  of  various  acids  on  the  hemi¬ 
celluloses  of  various  origin  are  described. 

B.  P.  Ridge. 

Preparation  of  gentianose  from  gentian  root 
without  fermentation.  M.  B ridel  and  M.  Des- 
marest  (Bull.  Soc.  Chim.  biol.,  1929,  11,  710—723).— 


By  cold  percolation  of  dried  powdered  gentian  root 
with  10  parts  of  90%  alcohol  96%  of  the  gentianose 
is  extracted.  The  resulting  supersaturated  solution 
deposits  crystalline  gentianose.  An  unstable  complex 
more  soluble  than  gentianose  is  probably  present  in 
the  root.  J.  H.  Birkinshaw. 

Grape  pigments.  II.  Anthocyans  of  Clinton 
grapes.  R.  J.  Anderson  and  F.  P.  Nabenhader. 
III.  Anthocyans  of  Seibel  grapes.  R.  J. 
Anderson  (N.Y.  Agric.  Exp.  Sta.  Tech.  Bull.,  1928, 
146,  3 — 12,  13 — 21).— The  pigment  of  Clinton  grapes 
consists  principally  of  a  monoglucoside  (hydro¬ 
chloride,  C^H25012CI ;  picrate),  affording  on  hydrolysis 
the  anthocyanidin  chloride,  C17H1607C1,  which  con¬ 
sists  largely  of  delphinidin  monomethyl  ether,  but 
contained  some  delphinidin  dimethyl  ether.  The 
anthocyan  of  Seibel  grapes  appears  to  be  identical 
with  oenin.  Chemical  Abstracts. 

Banana.  D.  W.  May  (Porto  Rico  Agric.  Exp. 
Sta.  Rep.,  1927,  7 — 8). — The  dry  matter  of  different 
varieties  contained  1*8 — 12*2%  K20.  A  high  potash 
content  is  associated  with  freedom  from  disease. 

Chemical,  Abstracts. 

Pineapple.  H.  C.  Hendricksen  (Porto  Rico 
Agric.  Exp.  Sta.  Rep.,  1927,  19 — 24). — Moisture 
contents  of  various  portions  of  leaves  were  determined. 
The  pR  of  the  sap  varied  from  6  to  6*3.  Young  leaves 
contained  13%,  and  red,  senescent  leaves  30—40%, 
of  carbohydrate;  the  average  protein  content  was 
6%.  A  high  protein :  carbohydrate  ratio  accom¬ 
panied  a  low  chlorophyll  content,  and  a  high  reducing 
sugar  content  accompanied  a  high  anthocyanin 
content.  The  normal  leaves  contain  peroxidase, 
catalase,  reductase,  and  diastase  in  greater  amounts 
than  do  red  or  chlorotic  leaves.  The  results  of 
fertiliser  experiments  are  recorded. 

Chemical  Abstracts. 

Constituent  of  the  bark  of  the  peach.  J. 
Shinoda  and  S.  Uyeda  (J.  Pharm.  Soc.  Japan,  1929, 
49,  97 — 98). — From  the  methyl-alcoholic  extract  of 
the  bark  of  the  peach,  there  has  been  isolated  a 
compound,  m.  p.  248s  (acetyl  derivative,  m.  p.  194 — 
195° ;  oxime,  m.  p.  233°),  apparently  identical  with 
naringenin.  W.  O.  Kermack. 

Phy  to  sterol  of  stinging  nettle.  I.  Zechmeister 
and  P.  Tuzson  (Z.  physiol.  Chem.,  1929,  183,  74— 
77). — The  sterol  is  isolated  from  the  dry  leaves  of  the 
nettle  ( U rtica  urens)  in  0*04%  yield,  and  is  shown  to 
be  sitosterol.  Stigmasterol  is  not  present. 

H.  Burton. 

Biological  activity  of  sandy  forest  soil  of  the 
Hungarian  lowlands.  D.  Feher  and  R.  Bokor 
(Biochem.  Z.,  1929,  209,  471 — 488). — The  bacterial 
flora  of  sandy  forest  soil  is  less  than  for  heavier  forest 
soils,  but  the  soil  respiration  is  greater,  due  to  greater 
aeration.  The  number  of  nitrifying  bacteria  is  higher 
in  the  sandy  soil  and  the  pn  approximates  closely 
to  7.  P.  W.  Clutterbuck. 

Carpenter’s  form  of  the  Haldane  gas  analysis 
apparatus.  T.  M.  Carpenter,  E.  L.  Fox,  and  A.  F. 
Sereque  (J.  Biol.  Chem.,  1929,  83,  211—230).— 
Technical  modifications  in  the  construction  and  use  of 
the  authors*  apparatus  (J.  Metabol.  Res.,  1923,  4,  1) 
arc  described.  C.  R.  Harington. 
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Glass  electrode  apparatus  for  measuring  jjn 
values  of  very  small  volumes  of  solution.  1).  A. 
MaoInnes  and  M.  Dole  (J.  Gen,  Physiol.,  1920,  12, 
805 — 811). — A  glass  electrode  by  means  of  which  the 
2hi  of  about  0*14  c.c.  of  liquid  can  be  determined  is 
described;  the  error  is  shown  to  be  not  greater  than 
0*02  unit.  With  this  apparatus  it  is  shown  that  the 
penetration  of  brilliant-eresy  1-blue  (which  poisons  the 
hydrogen  electrode)  raises  the  pu  of  the  vacuolar  sap 
of  living  cells  of  Nitella.  P.  G.  Marshall. 

Validity  of  the  glass  electrode  in  ammonium 
chloride  buyers.  S.  E.  Hill  (J.  Gen.  Physiol., 
1929,  12,  813 — 819). — The  saturated  potassium 
chloride  in  contact  with  the  glass  membrane  is 
standardised  against  0*05  Jf  -potassium  hydrogen 
phtkalate  (pa  3*97).  The  pH  values  of  a  solution 
obtained  by  adding  varying  amounts  of  0*5Jf- 
ammonium  chloride  to  0*5^1/ -ammonia  plus  0*5Jf- 
ammonium  chloride  could  bo  accurately  determined 
in  this  apparatus,  the  values  (when  plotted  against  the 
logarithm  of  the  concentration  of  ammonia)  falling 
on  a  straight  line.  A  slight  deviation  occurs  above 
pu  8*6  when  sodium  chloride  (0*51/  in  the  original 
solution)  is  present  and  a  table  of  corrections  Is  given 
for  values  higher  than  8*6.  P.  G.  Marshall, 

Quinhydrone  electrode  for  measuring  hydro¬ 
gen-ion  concentration  in  very  small  portions  of 
tissue,  N.  Oku  fry  (Biochem.  Z.,  1929,  210,  1 — 6; 
of.  A.,  1928,  916). — An  improvement  on  a  previous 
modification  of  the  Biilmann-Lund-Cullen  micro  - 
quinhydrone  electrode  is  described.  The  platinum 
wire  is  replaced  by  a  gilded  platinum  plate  and  a 
potassium  chloride-agar  mixture  in  the  capillary 
point  serves  as  bridge.  This  electrode  may  be  used 
for  buffer  solutions  or  for  small  pieces  of  tissue. 

J.  H.  Birkxfshaw, 

Effect  of  amino-acids  on  methods  for  the 
determination  of  sugar,  Y,  Okuba  and  K. 
Katai  (Bui.  ScL  Fak.  Terkultura,  1929,  3,  1B2— 186). 
—In  Bang's  method  cysteine,  cystine,  and  tryptophan 
behaved  as  dextrose ;  glycine,  aspartic  acid,  tyrosine, 
alanine,  leucine,  and  cleavage  products  of  gelatin 
had  little  or  no  action.  Cystine  and  cysteine  in¬ 
fluenced  the  results  obtained  by  the  methods  of 
Folia  and  Wu,  Benedict,  Hagedorn,  and  Schaffer  and 
Hartmann.  Chemical  Abstracts. 

Determination  of  lactic  acid  in  animal  fluids 
and  tissues.  S.  Tanaka  and  M.  Enbo  (Biochem. 
Z.,  1929,  210,  120 — 142). — An  improvement  in  the 
von  Furfch-Chamass  technique  for  the  determination 
of  lactic  acid  consists  in  carrying  out  the  oxidation 
with  permanganate  in  an  atmosphere  of  carbon 
dioxide.  The  hydrogen  sulphite  solution  is  also 
kept  saturated  with  carbon  dioxide.  Further  oxid¬ 
ation  of  the  acetaldehyde  is  thus  prevented.  The 
method  when  applied  to  the  determination  of  lactic 
acid  in  muscle,  tissue,  blood,  urine,  etc.  is  preceded 
by  an  ether  extraction  in  fcho  Kumagawa-Suto 
apparatus  (A.,  1903,  ii,  702).  The  charcoal  used  for 
removing  frothing  substances  must  be  thoroughly 
extracted  with  sodium  carbonato  solution.  The 
improved  method  gives  results  accurate  to  within 
l%"  J.  H.  BrRKINSHAW, 


Detection  of  fats  and  their  constituents.  A. 
Niethammer  (Biochem.  Z.,  1929,  209,  447 — 457). — 
Examples  are  given  of  the  use  of  Sudan  III,  of 
hydrolysis  methods,  of  the  setting  form,  and  of  the 
sublimation  method  for  the  detection  of  small  amounts 
of  fat.  P.  W.  Clutterbuck. 

Volumetricmicro-determinationof  cholesterol, 
A.  Hinrichs  and  L.  Ejlemm  (Biochem.  Z.,  1929,  210, 
191 — 197). — The  method  of  Szent-Gyorgyi  (A., 
1923,  ii,  344)  can  be  used  to  determine  cholesterol 
volumetrically  with  an  error  not  exceeding  7%  on 
2  c.c.  of  blood.  J.  H.  Birkinshaw. 

Colorimetric  determination  of  bile  acids.  R. 
Gregory  and  T.  A.  Pascoe  (J.  Biol.  Chem.,  1929,  83, 
35 — 42).— When  a  solution  of  bile  acids  in  presence  of 
sulphuric  acid  is  heated  with  furfuraldehyde  a  blue 
colour  is  produced ;  in  combination  with  a  special 
source  of  monochromatic  light,  this  is  made  the  basis 
of  a  method  for  the  determination  of  bile  acids 
with  an  error  of  ±5%.  Bile  acids  are  absent  from 
normal  human  blood.  G.  R.  Harington. 

Manometric  measurement  of  peptide  hydro¬ 
lysis.  H.  A.  Krebs  and  J.  F.  Doneoan  (Biochem. 
Z.,  1929,  210,  7 — 23). — A  method  of  measuring 
peptide  hydrolysis  depends  on  the  fact  that  peptides 
are  stronger  acids  than  their  amino-acid  constituents. 
If  the  hydrolysis  mixture  contains  hydrogen  carbonate 
and  is  in  contact  with  an  atmosphere  of  carbon 
dioxide,  the  change  in  pressure  produced  gives  a 
measure  of  the  hydrolysis.  The  <£  constant  of  the 
vessel  ”  may  be  measured  directly,  when  all  experi¬ 
ments  must  be  carried  out  under  exactly  similar 
conditions,  or  may  be  calculated  from  the  acid  dis¬ 
sociation  constants  of  the  peptide  and  of  the  ammo- 
acid  and  the  first  dissociation  constant  of  carbonic  acid. 
The  method  gives  results  within  1  %  and  agrees  well 
with  the  older  methods.  J.  H.  Birkinshaw. 

Solubility  of  lead  salts  in  physiological  salt 
solutions.  L.  C.  Maxwell  and  F.  Bischoef  (J. 
Pharm.  Exp.  Tlier,,  1929,  30,  279—293).— The  solu¬ 
bility  product  law  does  not  apply  to  the  behaviour  of 
lead  orthophosphate,  Pba(P04)2,  in  solutions  contain¬ 
ing  excess  of  phosphate  probably  because  inter¬ 
mediate  ions,  solubility  data  for  which  are  unknown, 
are  formed.  In  a  salt  solution  of  the  ionic  strength 
of  blood  at  pa  7*35  and  containing  4  mg.  of  phosphorus 
per  100  c.c.  the  solubility  of  lead  orthophosphate  is 
equivalent  to  3*6  xl0~7  mol.  of  lead  per  litre.  The 
solubility  of  lead  carbonate  in  a  salt  solution  of  the 
ionic  strength  of  blood  containing  hydrogen  carbonate 
and  under  a  carbon  dioxide  tension  comparable  with 
that  of  blood  is  equivalent  to  1*0  X  10~6  mol.  of  lead 
per  litre.  W.  McCartney. 

Micro-determination  of  phosphate.  F.  Holtz 
(Biochem.  Z,,  1929, 210,  252 — 200). — In  a  gravimetric 
micro-method  for  phosphate  the  substance  is  heated 
with  sulphuric  and  nitric  acids  to  destroy  organic 
matter.  After  dilution  with  25%  ammonium  nitrate 
solution  containing  nitric  acid  the  mixture  is  precipi¬ 
tated  hot  with  nitric  acid  ammonium  molybdate- 
sulphate  reagent.  The  precipitate  is  dried  and  weighed 
together  with  a  porcelain  filter  crucible,  dissolved 
out  with  alkali,  and  the  tare  weight  of  the  crucible 
obtained.  J.  H.  BmKrNSHAW. 
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Hydrogen  spectra  excited  by  electronic  shock. 
S.  Vencov  (Conipt,  rend,,  1929,  189,  279—280; 
ef,  this  voL,  968) . — Continuous  and  secondary 
spectra  of  hydrogen  were  obtained  together  in  the 
neighbourhood  of  the  ionisation  potential  of  the 
hydrogen  molecule  (16*5  volts).  Variations  in  gas 
pressure  or  in  the  accelerating  field  produced  the 
strong  Fulcher  bands  in  the  latter  spectrum,  whilst 
the  former  appeared  as  a  homogeneous  band .  Further 
variations  in  conditions  of  excitation  produced 
independent  effects  on  the  intensities  of  the  two 
spectra.  The  appearance  below  20  volts  of  the 
first  Balmer  lines  indicates  that  ionisation  of  the 
hydrogen  molecule  at  16*5  volts  is  accompanied  by 
dissociation. .  J.  Grant. 

Separation  of  hydrogen  lines  in  parallel  and 
crossed  electrical  and  magnetic  fields,  N.  R. 
Sen  (Z.  Physik,  1929,  56,  673 — 683). — Mathematical. 
The  theory  of  Dirac  and  Darwin  is  used  to  calculate 
the  separation  of  the  hydrogen  lines  in  parallel  and 
crossed  electric  and  magnetic  fields,  small  relativity 
effects  being  neglected.  For  parallel  fields  the  same 
conclusion  is  reached  as  with  the  older  quantum 
mechanics.  For  crossed  fields  the  arrangement  of 
the  separated  Ha  lines  and  the  possible  switches  are 
given.  A.  J.  Meb, 

Densities  of  hydrogen  spectral  lines  as  a 
function  of  the  electronic  velocity  of  excitation, 
C.  J.  Brasefield  (Physical  Rev.,  1929,  [ii],  34, 
431 — 437). — The  densities  of  the  principal  lines  of 
the  singlet  and  triplet  systems  of  molecular  hydrogen, 
as  well  as  Hc,  Hg,  and  Hy,  were  measured  and  plotted 
against  electronic  velocities  for  a  range  of  19 — 220 
equivalent  volts,  at  constant  electron  emission  and 
gas  pressure.  The  triplet  lines  approach  a  maximum 
density  below  19  volts ;  the  singlet  lines  show  a 
maximum  between  30  and  35  volts.  The  densities 
of  Ha,  Hjg,  and  Hy  decrease  rapidly  below  30  volts, 
indicating  that  the  number  of  dissociating  collisions 
producing  an  excited  atom  must  be  very  small  at 
19  volts.  N.  M.  Biiira, 

Terms  of  the  hydrogen  molecule,  G.  H. 

Dieke  (Z.  Physik,  1929,  55,  447 — 450).— Suggestions 
towards  a  complete  theory  of  the  origin  of  the  various 
hydrogen  terms  are  made,  R.  W.  Lunt. 

Structure  of  the  band  spectra  of  hydrogen  and 
helium  molecules*  G.  H.  Dieke  (Nature,  1929, 
423,  979).— The  author's  interpretation  (cf,  preceding 
abstract)  of  regularities  in  the  spectrum  of  the 
hydrogen  molecule  was  based  on  an  incomplete 


analogy  with  the  helium  band  spectrum.  The  missing 
helium  bands  have  now  been  observed,  and  the 
author's  views  are  strengthened ,  The  new  bands 
consist  of  three  groups,  all  belonging  to  the  triplet 
system,  one  in  the  red,  one  near  535  mu,  and  one 
near  495  rajju  A,  A.  Eldridoe. 

Electron  terms  in  the  singlet  systems  of  the 
fme  line  spectrum  of  hydrogen,  W.  Wbizeb 
(Z.  Physik,  1929,  55,  483 — 501), — A  complete  analysis 
of  the  electron  terms  of  the  hydrogen  molecule  m 
described  in  which  these  are  attributed  to  a  photo- 
electron,  whilst  a  second  electron  always  remains  in 
the  lowest  state ;  the  ultra-violet  bands,  for  example, 
are  then  sjunbolised  thus  :  A  < — Bi  ■ 

I*a2j,a4£  ;  A  < — O,;  1sg21S—  1,ct2j,7v1II.  In  this 
way  it  has  been  possible  to  evaluate  all  the  elec¬ 
tron  terms.  The  ionisation  potential  is  found  to 
be  15*75  in  agreement  with  experiment,  15*9  volts. 
The  calculated  value  for  the  heat  of  dissociation 
H./ — for  the  first  vibrational  quantum, 
and  for  the  nuclear  spacing  of  H2+  are,  respectively 
46*5  kg.-eal./raol.,  about  2100  era;1,  and  about 
l‘0Cx  10~8  cm.  R.  w.  Lunt. 

Doppler  effect  with  homogeneous  hydrogen 
canal  rays.  W.  Riezler  (Ann.  Physik,  1929,  [v], 
2,  429 — 444). — The  positive-ray  stream  contains 
H2+,  and  H3+,  but  when  a  variable  magnetic 
field  is  applied  it  is  possible  to  determine  the  Doppler 
effect  for  homogeneous  beams.  The  velocity  calcu¬ 
lated  from  the  deflexion  by  means  of  an  electric  or  a 
magnetic  field  agrees  with  that  calculated  from  the 
Doppler  effect,  according  to  which  the  velocities 
observed  are  in  the  ratio  1:4:  agreeing  with 

H2+,  and  Hg+.  The  Doppler  distribution  for 
Inhomogeneous  positive  rays  observed  by  Krefffc  is 
in  fair  agreement  with  the  superposed  effects  of  all 
the  homogeneous  beams  obtained  by  magnetic 
resolution.  The  intensity  distribution  of  the  Doppler 
effect  for  the  complete  stream  is  conditioned  by 
processes  occurring  in  the  beam  itself, 

R.  A,  Morton, 

New  connexion  between  the  absorption 
spectrum  of  hydrogen  and  the  many-lined 
spectrum.  O,  W,  Richardson  (Nature,  1929, 124, 
408). — A  number  of  band  systems  ending  on  Dieke 
and  Hopfield's  C  level  have  been  found ;  they  all 
have  initial  states  which  are  identical  with  one  or 
other  of  the  initial  states  of  the  bands  ending  on  the 
2l8  level,  and  they  have .  the  character  of  band 
sequences  similar  to  those  of  the  a,  p,  and  other 
systems  ending  on  2 3S.  They  all  have  P\  Q ,  and  If 
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branches.  The  correctness  of  Hori’s  analysis  of  the 
Werner  (C — yA)  bands  is  confirmed.  There  are 
four,  or  probably  five,  2-levels  in  the  H2  spectrum. 
A  classification  of  a  number  of  the  more  important 
levels  is  suggested.  A.  A.  Eldridge, 

Band  spectra  of  light  molecules.  I.  Spectra 
of  helium  and  hydrogen.  W.  Weizel  (Z..  Physik, 
1929,  56,  727 — 739). — The  characteristic  features 
shown  by  the  band  spectra  of  light  molecules  are  : 

(а)  their  approximate  conformity  to  one  or  other  of 
the  two  expressions  deduced  by  Hund  (A.,  1926, 
657),  according  to  the  rotational  energy  involved ; 

(б)  the  complete  decoupling  of  the  spin,  the  Z-de- 
eoupling  attaining  a  very  high  degree ;  .  (c)  the  non- 
appearance  of  spin-multiplet  structure,  and  (cf)  the 
rare  appearance  of  intercombination  between  term 
systems  of  different  multiplets.  From  this  point  of 
view”  the  molecular  spectra  of  hydrogen  and  helium 
are  discussed,  new  terms  being  identified  and  previous 
interpretations  corrected.  The  decoupling  is  dealt 
with  in  detail.  An  explanation  is  offered  for  the 
relative  intensities  of  the  Lyman  and  Werner  bands  of 
hydrogen  and  the  interpretation  of  the  former  as 
singlet-singlet  combinations  is  discussed. 

J.  W.  Smith. 

Near  infra-red  spectra  of  helium  and  mercury. 

T.  Takamine  and  T.  Sega  (Sci.  Papers  Inst.  Phys. 
Chera.  Res.  Tokyo,  1929,  11,  131—137). — Using  a 
method  of  heating  a  plate  sensitised  with  neocyaninc, 
and  also  by  phosphoro-photography,  the  near  infra¬ 
red  spectra  of  helium  and  mercury  were  studied. 
With  a  strong-current  Geissler  tube  as  a  source  of 
light  the  helium  line  23&— 23P  could  be  photographed 
with  5  min.  exposure.  The  mercury  arc  spectrum 
showed  a  group  of  lines  in  the  region  07 — 1  g.  The 
remarkable  intensity  of  the  two  oxygen  lines  0*846 
and  0*777  g  appearing  as  impurity  is  noted  and  its 
possible  bearing  in  astrophysics  is  mentioned. 

N.  M.  Bugh. 

Helium  band  spectrum.  III.  S.  Imanishi 
(Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1929,  11, 
139 — 149 ;  cf.  this  vol.,  616). — New  measurements  on 
the  higher  members  of  the  helium  23crS — ??&3jdl  series 
bands  in  the  ultra-violet  region  were  made.  Two 
new  bands,  2s1 — Sp1  and  2s1— Dp1,  were  found  and 
analysed.  Constants  are  calculated  for  these  bands, 
and  a  Rydberg  formula  is  suggested  which  expresses 
the  electronic  frequencies  accurately,  especially  of  the 
higher  members.  The  convergence  value  of  o>Qi  the 
vibrational  constant  for  the  p -states,  is  found  to  be 
1627*2 ±0-2  cm.-1  N.  M.  Bligh, 

Properties  of  a  class  of  molecular  terms, 
especially  terms  of  the  helium  molecule.  G.  H. 
Dieke  (Z.  Physik,  1929,  57,  71— 105).— Mathe¬ 
matical.  The  rotational  structure  of  the  terms  of  a 
molecule  is  investigated.  A  calculation  due  to  Hill 
and  Van  Vleck  is  used  to  follow  the  transition  from 
stronger  to  weaker  rotation  or  from  weaker  to  stronger 
coupling.  The  results  obtained  are  tested  on  the 
terms  of  the  helium  band  spectrum.  A.  J.  Mee. 

Electron  distribution  in  normal  helium.  H. 
Bethe  (Z.  Physik,  1929,  55,  431 — 136). — An  ex¬ 
ceptionally  good  agreement  is  to  be  found  between 
the  values  of  the  energy  terms  and  the  eigenfunk- 


tion  of  the  normal  helium  atom  calculated  by  the 
self-consistent  field  method  of  Hartree  and  by  the 
analysis  of  Hylleras.  R.  W.  Lunt. 

Measurement  of  excitation  [functions]  of  the 
helium  spectrum.  W.  Hanle  (Z.  Physik,  1929, 
56,  94 — 113), — The  principle  of  the  design  of  an 
apparatus  for  examining  the  spectrum  of  helium 
may  be  examined  as  a  function  of  the  velocity  of  the 
exciting  electrons  ;  this  is  discussed  at  length  together 
with  the  errors  involved  in  the  procedure  finally 
adopted.  The  gas  pressure  was  adjusted  to  a  value 
below  that  at  which  pressure  effects  become  appre¬ 
ciable,  and  spectrograms  were  taken  of  the  lumin¬ 
escence  in  the  range  6678 — 3819  A,  produced  in  a  field- 
free  space  by  electrons  of  velocity  up  to  450  volts.  The 
curves  for  the  intensity  as  a  function  of  the  electron 
velocity  show  the  following  characteristics  :  a  well- 
defined  maximum  lying  at  or  below  about  100  volts ; 
lines  of  the  same  spectral  series  have  curves  of  the 
same  type,  characterised  by  the  sharpness  and 
position  of  the  maximum ;  and  the;  triplet  lines 
exhibit  a  very  much  sharper  maximum  than  do  the 
singlet  lines,  the  2p—mss  series  having  the  sharpest 
maximum,  R.  W.  Loot. 

Spectroscopic  observations  of  the  low-voltage 
nitrogen  arc.  H.  Hama  da  (Sci.  Rep.  Tohoku, 
1929,  18,  155 — 164). — The  distribution  of  spectra 
over  the  region  3800 — 7000  A;  in  the  low-voltage 
nitrogen  arc  produced  in  a  two-electrode  hot- cathode 
tube  has  been  studied.  .From  the  intensity  distri¬ 
bution  in  the  negative  band  system  ^  it  would  appear 
that  the  greater  is  the  voltage  applied  the  greater  is 
the  probability  of  transition  from  the  initial  states 
at  which  the  molecule  has  the  greater  vibrational 
quantum  number,  R.  Cuthill. 

Excitation  of  the  arc  spectrum  of  nitrogen. 
0.  S.  Duffendack  and  R.  A.  Wolfe  (Physical  Rev., 
1929,  [ii],  34,  409 — 420). — The  complete  are  spectrum 
of  nitrogen  was  excited  and  measured  in  the  region 
8800—3400  A.  with  a  low- voltage  arc  in  a  mixture 
of  helium  and  nitrogen .  The  first  step  of  the  excitation 
process  is  probably  the  dissociation  of  nitrogen  mole¬ 
cules  into  neutral  atoms  by  impacts  of  the  second  kind 
with  metastable  helium  atoms,  and  the  second  step 
the  excitation  of  neutral  nitrogen  atoms  by  second 
impacts  with  metastable  helium  atoms.  Wave¬ 
lengths,  classifications,  and  a  number  of  new  lines  are 
tabulated.  N.  M.  Bligh. 

Classification  of  the  arc  spectra  of  nitrogen 
and  carbon.  S.  B.  Ingram  (Physical  Rev.,  1929, 
[ii],  34,  421 — 430). — The  wave-lengths  and  approxi¬ 
mate  intensities  of  about  125  lines  of  the  arc  spectrum 
of  carbon  between  9000  and  20,000  A.  were  measured. 
About  90  of  these  lines  are  classified  as  combinations 
between  terms  in  Cl  and  N  I ;  new  terms  are  fixed 
in  both  of  these  spectra  and  many  identifications 
made  by  Fowler  and  Selwyn  in  Ci  (cf.  A.,  1928,  450) 
and  by  Compton  and  Boyce  (cf.  this  vol.,  365)  are 
confirmed.  Using  the  data  of  Duffendack  and  Wolfe 
(cf.  preceding  abstract)  a  number  of  lines  is  classified 
in  the  visible  spectrum  of  N I.  The  designations  of  the 
2P  and  2D  terms  found  by  Kiess  (cf.  A.,  1925,  ii,  911) 
at  5100  and  6800  A.,  respectively,  are  corrected  by 
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assigning  them  to  the  2s22p2 . 3p  configuration, 
basing  them  on  the  lD  term  of  :N  n,  A  complete 
term  table  of  N 1  is  given.  N,  M.  Bligh. 

Additional  series  lines  in  the  spectra  of  C  II 
and  N II.  I.  S.  Bowen  (Physical  Rev.,  1929,  [ii],  34, 
534 — 536). — Several  of  the  strong  lines  of  Cn  were 
identified  as  combinations  of  the  4P  term  of  the 
sp-  configuration  with  the  quadruplet  terms  observed 
by  Fowler  and  Sehvyn  (cf.  A.,  1928,  1105).  This 
fixes  the  term  values  4P1= 2088 10*7, 4P2=206789*2, 
4P3~  206760;6.  In  N  n  the  term  value"  l8  term  of 
the  s2p2  and  the  lP  term  of  the  sp3  configurations  were 
fixed  at  206,159  and  72,084,  respectively,  relative  to 
Fowler  and  Freeman’s  term  values  (ef.  A.,  1927,  489). 
The  1S  term  combines  with  the  lD  term  of  the  same 
configuration  to  give  the  nebular  line  at  5754*8  A, 
The  relative  term  values  are  recorded  for  a  number  of 
terms,  including  those  designated  “a”  by  Fowler 
and  Freeman,  and  these  were  shown  to  belong  to 
the  quintuplet  system.  ,  N.  M.  Bligh. 

Nitrogen  afterglow.  E.  J.  B.  Willey  (Nature, 
1929)  124,  443— 444).— The  decay  of  the  afterglow 
is  only  partly  a  homogeneous  reaction  in  clean  glass 
vessels,  the  amount  of  divergence  from,  homogeneity 
being  determined  by  the  purity  of  the  nitrogen.  The 
influence  of  the  necessary  traces  of  electronegative 
gas  is  confined  to  the  surfaces.  Under  conditions  of 
minimised  wall  decay,  no  appreciable  change  in  the 
order  of  the  reaction  takes  place  with  time, :  and  no 
apparent  alteration  occurs  in  the  afterglow  spectrum 
so  far  m  4000  A.  No  simple  relationship  exists 
between  the  intensity  of  the  glow  and  the  concen¬ 
tration  of  chemically ;  active  nitrogen,  except  possibly 
under  certain  conditions  determined  by  the  state  of 
the  walls.  Addition  of  small  amounts  of  oxygen  or 
nitric  oxide  to  a  stream  of  glowing  nitrogen  causes  a 
large  development  of  radiation  in  the  blue  and  regions 
of  shorter  wave-lengths.  The  intensity  of  the  green 
flame  with  nitric  oxide  (5%)  is  related  to  the  con¬ 
centration  of  chemically  active  nitrogen  as  is  that 
of  the  luminosity  of  the  nitrogen  alone.  The  decay 
of  a  stream  of  luminous  nitrogen  can  be  varied  by 
addition  of  photogens  without  affecting  the  amount 
of  the  chemically  active  species  present.  It  therefore 
appears  that  atoms  are  concerned  in  both  phenomena, 
and  it  is  suggested  that  the  chemical  activity  is 
probably  due  to  2‘3-volt  metastable  atoms. 

A.  A.  Eldribgb. 

Rotational  structure  of  the  red  bands  of 
sodium.  W.  R.  Fredrickson  (Physical  Rev., 
1929,  [ii],  34s  207 — 212). — Three  bands  of  the  red 
band  system  of  sodium  photographed  at  high  dis¬ 
persion  were  measured.  Two  strong  series  of  lines 
run  through  the  bands  and  these  series  are  shown  to 
be  P  and  R  branches,  and  the  combination  constants 
are  evaluated.  The  final  state  values  and  those  of 
the  blue-green  system  agree  closely  and  the  constant 
for  the  upper  state  gives  J0'— 255*3  X 10"40  g.«cm>2and 
V=3‘52  x  10"8  cm.  The  electronic  transition  is  con¬ 
cluded  to  he  of  the  W-W  type.  N.  M.  Bligh. 

Ultra-violet  spectrum  of  magnesium  hydride. 
II.  Many-lined  y~ system,  R.  W.  B.  Fearse 
(Proc.  Roy.  Soc„  1929,  A,  125,  157—179;  cf.  this 
vol.,  376). — The  bands  of  the  y- system  of  magnesium 


hydride  have  been  measured  in  the  region  2560 — 
3240  A.  The  distribution  of  band  origins  about  the 
origin  of  the  system  is  represented  by  the  equation 
v0— 35904*5 + 1 138*4(^ +  £}- 9-5(^+i:)2— 
1702*2{?i/'+i)+34*2(V'+|)2,  The  rotational  struc¬ 
ture  has  been  analysed  and  the  bands  have  been 
found  to  consist  of  a  single  li  and  P  branch,  with 
one  line  missing  at  the  origin.  The  structure  is 
characteristic  of  the  XS — type  of  transition,  and 
the  values  for  the  vibrational  constants  show  definitely 
that  the  two  new  8  levels  are  quite  distinct  from  the 
28  level  of  the  a-  and  (^-systems.  Using  a  rotational 
energy  term  of  the  form  F(jk)^Bnjk(jk+ 1)— 
&nUk{jk+l)]2,  the  following  values  are  calculated; 
Bnl  »  4-3O2O~~O*0492(ft+ t)-0-0050{»  + 1)\  B”  » 
6.3782-0*1854(71+1),  A/=2*16xKH,  Dn"= 3*45 X 
10+  /0'=6*439x  10  40  g.-cm.2,  J0"  =4*343x10-**  g.. 
cm.2,  2*02x10-*  cm.,  I*65xl0~8  cm.  The 

observed  values  for  the  isotope  effect,  measured  for 
the  (0,2)  and  (0,1)  bands,  are  in  good  agreement  with 
those  calculated  on  the  assumption  that  the  bands  are 
emitted  by  the  diatomic  molecule,  MgH,  magnesium 
having  isotopes  of  weights  24,  25,  and  26. 

It.  L.  Biroumshaw. 

Optical  excitation  of  phosphorus  vapour.  A, 

Jakovlev  and  A.  Terenin  (Nature,  1929,  124, 
337).— Fluorescence  emitted  in  the  region  3500 — 
1900  A.  was  observed  in  phosphorus  vapour  (0*1 
mm.)  at  600—700°  illuminated  by  spark  radiation 
Cd  2195,  2144  A.,  Zm  2100,  20621,,  or  A1  1990, 
1935  A.  The  first  vibration  quantum  and  the  dis¬ 
sociation  energy  of  the  normal  Pg  molecule  are 
estimated,  respectively,  to  he  775  cmr1  and  6  volts. 

A.  A.  Eldridge. 

Spark  spectra  of  sulphur.  L.  Bloch  and  E. 
Bloch  (Ann,  Physique,  1929,  [x],  12,  5 — 22). — A 
more  detailed  account  of  work  already  published 
(this  vol.,  225). 

Arc  spectrum  of  chlorine  and  its  structure. 
C.  C.  Kiess  and  T.  L.  de  Bruin  (Bur,  Stand,  J.  Res., 
1929,  2,  1117 — 1136). — More  than  200  lines  between 
4000  and  9900  A.  have  been  measured  in  the  arc 
spectrum  of  chlorine  excited  by  an  uncondenscd 
discharge  in  a  Geissler  tube  at  low  pressure.  Of  these 
lines  62%,  together  with  those  observed  by  Turner 
in  the  Schumann  region,  have  been  classified  as 
resulting  from  combinations  between  terms  of  the 
doublet  and  quadruplet  systems.  They  arise  mainly 
from  the  basic  term  3P  of  the  ion,  the  terms  coming 
from  lS  and  lD  not  being  definitely  established, 
owing  to  the  faintness  of  the  lines.  From  these,  the 
distance  separating  2P2  from  3P2  is  104,991  cm.-1, 
giving  12*96  volts  as  the  ionisation  potential  of  neutral 
chlorine.  C.  J.  Smithells. 

Arc  spectrum  of  chlorine.  K.  Majumdar 
(Proc.  Roy.  Soe.,  1929,  A,  125,  60— 68).— From  a 
consideration  of  the  fact  that  in  the  arc  spectra  of  a 
group  of  successive  elements  (e.g.,  aluminium,  silicon 
.  .  .  potassium)  the  wave-numbers  of  the  strongest 

lines  of  the  elements  due  to  the  transition  A7  - Ar2 

increase  linearly  with  the  atomic  number  (cf.  Saha 
and  Massumdar,  A.,  1928,  1296),  it  is  found  that  the 
group  of  chlorine  lines  due  to  the  transition 
4 Jf2  (2Vj-4~ — N2)  should  lie  in  the  region  9300— 
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7700  A.  Therefore  the  group  at  4700— 4200  A.„ 
identified  by  Laporte  (A.,  1928,  805)  as  being  due 
to  the  transition  4 Jf2  must  be  actually 

ascribed  to  4 M2  (N^—02),  With  a  view  to  discover 
these  predicted  infra-red  lines  the  spectrum  of 
chlorine  has  been  photographed  in  the  region  6400— 
8700  A.  The  means  taken  to  surmount  the  experi¬ 
mental  difficulties  are  discussed.  The  new  lines 
observed  in  the  infra-red  are  identified  as  belonging 
to  the  transition  — and  are  tabulated  in  the 
form  of  multiplets.  The  ionisation  potential  is, 
calculated  to  be  13*1  volts,  L.  L.  BntcuMSHAW* 

Spectrum  of  trebly-ionised  argon.  D.  S.  Toe: 
(Nature,  1929,  124,  303). — The  lines  of  treblv- 
ionised  argon  have  been  classified ;  all  the  quad¬ 
ruplet  multiplets  due  to  the  transition  2 M2  (N2< — -N 
have  been  obtained,  A.  A.  Eldridge, 

Number  of  excited  atoms  and  the  absorption 
spectrum  of  nickel  vapour,  A.  T.  Williams 
{Nature,  1929,  124,  373). — The  equation  N'fN— 
e-~£fRT,  where  N[  is  the  number  of  excited  atoms,  N 
the  total  number  of  atoms,  and  E  the  energy,  is 
modified  to  N* jN —e-iE*AEyKT9  since  it  is  necessary 
to  consider  also  the  energy  consumed  in  passing  from 
one  normal  configuration  to  another  ;  (3d)8(4s)* — >- 
(3d)&(4s)=Aff.  A.  A.  Eldbidgi. 

New  zinc  hydride  bands  in  the  ultra-violet,  E. 
Bengtsson  and  B.  Grundstrom  (Z.  Physik,  1929, 
57,  1—10). — The  new  band  system  investigated 
extends  from  X2500  to  2000  A.,  and  five  bands  at 
2092,  2152,  2240,  2332,  and  2351  A.  are  analysed. 
These  bands  have  only  simple  P  and  R  branches,  the 
P-braneh  being  always  somewhat  more  intense.  The 
term-differences  of  the  initial  and  end  states  are 
obtained.  They  represent  a  electron 

switch  of  an  ionised  Zn+H  dipole.  From  these  five 
bands  it  is  possible  to  place  a  large  number  of  bands 
in  a  level  scheme.  The  dissociation  energies  of  both 
electron  states  are  calculated  from  the  convergence 
limit  to  be  D'— 4*4  and  Df'=2-5  volts.  A.  J.  Mee. 

Regularities  in  the  arc  spectrum  of  arsenic. 
K.  R.  Rao  {Froc.  Roy.  Soe.,  1929.  A,  125,  238—246). 
— The  spectrum  of  arsenic  has  been  photographed 
between  8800  and  1370  A.,  using  as  source  the  arc 
between  metallic  arsenic  contained  in  poles  of  carbon 
or  aluminium .  No  lines  have  been  observed  in  the 
infra-red  region.  The  arc  in  nitrogen  was  used  for 
investigating  the  Schumann  region  down  to  1650  A. 
and  below  this  region  the  arc  in  a  vacuum  between 
carbon  poles  containing  arsenic  and  the  spark  between 
metallic  arsenic  in  hydrogen.  Several  new  lines  have 
been  measured  which  have  led  to  the  identification  of 
combinations  due  to  the  electron  transitions  from  the 
deepest  4jp  state  to  the  higher  5$,  4 p\  and  4d  states. 
The  resonance  triplet  corresponds  with  the  combin¬ 
ation  4p4<S— 5s4P.  L.  L.  BiRdUMSHAw. 

Magnetic  separation  in  the  spectrum  of  ionised 
krypton.  C.  J.  Barker  and  P.  Zeeman  (Proe.  K, 
Akad,  Wetensch.  Amsterdam,  1929,  32,  565 — 577). — 
The  magnetic  separation  of  the  Krn  spectrum  lias 
been  investigated.  The  g-values  of  the  terms  arising 
from  the  coupling  of  the  5s  and  op  electron  have  been 
fixed  and  it  is  shown  that  g-values  with  strong 


41  anomaly  ”  appear.  The  g~sam  rule  has  been 
confirmed,  A  comparison  of  the  ^-values  of  analogous 
terms  in  the  spectra  of  Ne  n,  A  n,  and  Kr  n  is  given. 

R.  A.  Morton. 

First  spectrum  of  krypton.  W.  F.  Meggers, 
T.  L.  de  Bruin,  and  C.  J.  Humphreys  (Bur.  Stand’ 
J.  Res.,  1929,  3,  129— 162).— About  200  lines  (3302*54 
to  9751*77  A,)  characterising  the  spectrum  of  neutral 
krypton  atoms  have  been  photographed,  and  a  list 
of  estimated  intensities  and  measured  wave-lengths 
has  been  obtained.  The  main  spectral  terms, 
analogous  to  those  in  the  related  neon  and  argon 
spectra,  have  been  identified  and  nearly  all  the  Kr  i 
lines  classified  in  series  of  various  types.  From  the 
combinations  and  series  limits  absolute  terms  are 
derived  and  the  ionisation  potential  of  13*940  volte 
is  deduced.  The  Kr  i  spectrum  is  closely  analogous 
to  Ne  i  and  A  i  and  good  agreement  with  theory  is 
obtained.  The  proposed  substitution  of  the  krypton 
line  5649*56  A.  for  the  cadmium  line  6438*4696  A 
as  a  primary  standard  of  wave-length  is  open  to 
objection  because  the  krypton  line  has  relatively  low 
intensity  and  involves  a  metastable  level.  The  line 
5870*92  A,  is  in  these  respects  preferable,  but  it 
cannot  be  recommended  as  a  standard  until  it  has 
been  re-examined  for  hyperfine  structure. 

R.  A.  Morton. 

Extension  of  the  Cd  r-like  isoelectromc 
sequence  to  Sb  iv  and  Tev,  R.  C,  Gibbs  and  (Miss) 
A.  M.  Vieweg  (Physical  Rev.,  1929,  [ii],  34, 400 — 405). 
— The  spectra  of  tin,  antimony,  and  tellurium  were 
photographed  with  a  vacuum  spectrograph .  New 
Snxn  lines,  additional  to  those  classified  by  Green  and 
Loring  (cf.  A.,  1928,  2),  were  identified,  particularly 
second  members  of  series,  Sb  iv  lines  were  identified 
arising  from  transitions  5$5p-~5s2}  and  from 
5s  od,  and  5s6s  to  5$5p ;  some  second  members  were 
also  found.  The  Cd  i-like  isoelectronic  sequence  was 
extended  through  Te  V  by  the  classification  of  lines 
resulting  from  transitions  as  in  Sb  iv. 

N.  M.  Bligh. 

First  spectrum  of  xenon,  W.  F.  Meggers, 
T.  L.  de  Bruin,  and  C.  J,  Humphreys  (Science, 
1929,  69,  406;  Chem.  Abstr.,  1929,  2655).— A  pre¬ 
liminary  notice  of  a  new  list  of  estimated  intensities 
and  measured  wave-lengths  for  about  300  lines  of 
the  Xe  i  spectrum  between  3442*7  and  9923  10  A. 
Spectral  terms  accounting  for  most  of  the  lines  have 
been  identified ;  the  largest  term,  lSm  represents  the 
normal  state  of  the  neutral  atom  and  has  a  value 
97,835,  from  which  an  ionising  potential  of  12*078 
volts  is  derived.  L.  S,  Theobald. 

Arc  spectrum  of  platinum,  J.  J.  Ltvinggoi) 
(Physical  Rev,,  1929,  [ii],  34,  185 — 198). — Eight  new 
levels  and  44  new  combinations  were  found  in  Ptl, 
and  56  new  lines  were  measured  in  the  ultra-violet. 
Many  levels  were  interpreted  from  an  examination  of 
the  Zeeman  effect  and  from  the  values.  Low 
structures  are  and  dm;  middle  terms  arise 

from  d?p  and  d8sp ;  high  configurations  are  # ,  -s, 
dBs  .  s,  with  an  indication  of  dgs  .  d.  Quintuplet  terms 
appear  in  the  middle  and  high  sets.  Evidence  shows 
that  the  Russell-Saunders  coupling  has  almost 
completely  broken  down.  Similarity  with  the 
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theoretically  analogous  spectrum  of  Ni  i  is  only 
approximate.  The  ionisation  potentials  calculated 
approximately  are  8*9  for  d9s  to.  d9  and  9*7  volts  for 
dPs  to  d8s .  N.  M.  Bligh. 

Mean  life  for  the  mercury  spark  spectrum. 
L.  R.  Maxwell  (Physical  Rev.,  1929,  [ii],  34,  199— 
206;  cf.  this  voL,  112). — Mean  life  values  found  for 
the  lines  3114  and  2672  of  Hg  iv  were  9  X  HP7  and 
8x  KH  sec.,  and  for  the  lines  3090,  3312,  and  4797  A. 
of  Hg  m  were  6x  10"7,  4  X  HH,  and  4x  1(H  sec., 
respectively.  The  prominent  lines  of  Hg  II  have  an 
estimated  mean  life  of  the  order  10  8  sec.  These 
results  indicate  that  the  greater  the  charge  of  the  ion 
producing  the  line  the  longer  is  the  mean  life.  Spark 
lines  are  produced  by  single  electron  collisions. 

N.  M.  Bligh. 

Line  absorption  of  mercury  vapour  for  the 
line  2537  A.  H.  Kopfermann  and  W.  Tietze 
(Z.  Physik,  1929, 56,  604 — 616). — The  total  absorption 
of  the  2537  A.  mercury  resonance  line  by  a  layer  of 
mercury  vapour  was  measured  by  a  photo-electric 
method  at  five  different  temperatures  between  —11° 
and  20°.  The /-values  for  the  line  were  calculated  by 
the  use  of  a  formula  connecting  it  with  the  product 
of  the  maximal  absorption  coefficient  and  the  layer 
length.  For  the  comparison  of  this /-value  with  that 
derived  by  other  methods,  e.g.,  measurement  of  the 
absorption  of  the  pressure -widened  lines  and  anomalous 
dispersion,  it  must  be  remembered  that  the  2537  A. 
line  has  a  complex  structure,  being  made  up  of  five 
lines  at  a  distance  of  about  0*01  A.  from  each  other. 
The  /-value  is  intermediate  between  those  obtained 
for  the  extreme  lines  and  is  practically  equal  to  one 
fifth  of  the  total  /-values.  The  normal  life-period  of 
the  3PX  state  of  mercury  calculated  from  five  times 
the  /-value  is  in  good  agreement  with  the  life-value 
obtained  by  other  methods.  A.  J.  Mee. 

Efficiency  of  excitation  by  electron  impact  and 
anomalous  scattering  in  mercury  vapour.  W.  H. 
Brattain  (Physical  Rev.,  1929,  [ii],  34,  474 — 485 ; 
cf.  Messenger,  A.,  1927,  85;  Maxwell,  A.,  1926,  989 ; 
Jones,  A.,  1928,  1168). — The  efficiency  of  excitation 
by  electron  impact  of  the  6*67- volt  resonance  level  in 
the  mercury  atom  was  studied  as  a  function  of  the 
energy  of  the  incident  electrons.  The  electrons  which 
have  lost  energy  are  separated  out  by  a  small  retarding 
field  and  measured.  The  number  of  collisions  is 
calculated  from  the  experimental  value  of  the  mean 
free  path.  For  the  range  6*67 — 7*07  volts  the  maxi¬ 
mum  efficiency  is  0*06  at  6*77  volts,  falling  to  0*04 
at  7*0  volts.  The  number  of  electrons  scattered 
elastically  at  large  angles  by  mercury  vapour  as  a 
function  of  their  energy  was  measured  for  an  energy 
range  of  2 — 10  volts.  Singularities  were  found  corre¬ 
sponding  with  an  increase  in  large  angle  scattering, 
the  most  prominent  being  at  4*9,  5*7,  and  6*3  volts, 
and  the  less  prominent  at  9*6,  10*3,  and  11*1  volts. 

N.  M.  Bligh. 

Origin  of  long  infra-red  radiation  of  mercury. 
W.  Kkoebel  (Z.  Physik,  1929,  56,  114—130)  —In 
order  to  test  the  speculations  of  Franck  and  Grotrian 
as  to  the  origin  of  the  radiation  from  mercury  vapour 
in  the  region  400 — 200  \jl  the  conditions  under  which 
this  radiation  is  emitted  and  absorbed  have  been 


investigated.  The  method  consisted  in  measuring  the 
indications  of  a  radio-micrometer  on  which  w?as  allowed 
to  fail  the  total  long  wave  radiation  from  a  specially 
designed  mercury  arc  lamp,  the  whole  being  contained 
in  an  atmosphere  of  dry  air  to  avoid  absorption  by 
water  vapour.  Radiation  of  wave-length  below'  200  g 
was  removed  by  a  series  of  filters,  the  final  one  being 
blackened  cardboard,  for  -which  Rubens  gives  a  trans- 
missibility  of  9%  for  X  ^  200  g.  It  w'as  found  that 
the  radiation  X.~:  200  \i  -was  quenched  by  the  addition 
of  hydrogen  to  the  arc  source,  but  slightly  increased 
by  the  addition  of  nitrogen  ;  the  radiation  "is  absorbed 
by  excited  mercury  vapour  which  is  produced  in  the 
arc,  and  by  mercury  vapour  excited  by  4*9~voIt 
electrons.  It  is  therefore  concluded,  in  agreement 
with  the  theory  of  Franck  and  Grotrian,  that  the 
radiation  in  question  arises  from  a  metastable  excited 
Hg2  molecule.  R.  W.  Ltot, 

Relation  between  the  intensities  of  multiplets 
of  mercury  and  of  neon  and  the  energy  of  the 
exciting  electrons.  W.  Ende  (Z.  Physik,  1929, 
56,  503 — 515). — The  relative  intensities  of  multiplets 
of  mercury  and  of  neon  have  been  determined  from 
spectrograms  of  the  luminescence  excited  in  .these 
gases  in  an  approximately  field-free  space  by  electrons 
of  energy  from  12  to  40  volts.  The  relative  intensities 
of  the  components  of  the  mercury  triplet  23P~235f1, 
5461,  4358,  and  4047  A.  wmre  60  :  100  :  49±5% ;  the 
ratios  were  independent  of  the  electron  energy  and 
almost  independent  of  the  strength  of  the  electron 
beam.  For  the  triplet  23P2-33A  3663,  3655,  3650  A. 
the  ratios  were  53  :  51  :  100,  again  independent  of  the 
electron  energy.  The  measurements  in  neon  w'ere 
carried  out  at  a  constant  pressure  of  0*8  mm.  and 
relate  to  the  red  and  yellow'  groups  of  lines.  The 
relative  intensities  differ  widely  from  those  observed 
by  Dorgelo  in  the  positive  column.  R.  W.  Lunt. 

Spark  spectrum  of  thallium,  Tim.  J.  C. 
McLennan,  A.  B.  McLay,  and  M.  F.  Crawford 
(Proe.  Roy.  Soc.,  1929,  A,  125,  50—53 ;  cf.  Carroll, 
A.,  1026,  214). — The  term  structure  of  the  second 
spark  spectrum  of  thallium  has  been  investigated, 
and  the  real  F  and  G  first  members  and  members  of 
each  of  the  Ss  P,  and  D  series  higher  than  those 
already  located  by  Carroll  (loc.  cit.)  have  been  identi¬ 
fied.  The  term  values  are  based  on  the  value  zero 
for  the  state  1S  (o<£10)  reached  at  ionisation.  The  ionis¬ 
ation  potential,  computed  from  the  value  240,600  cm.-1 
for  6 s2S±  term,  is  29*7  volts.  The  wave-lengths 
assigned  to  T1  nx,  together  with  their  wave-numbers, 
intensities,  and  series  designations,  are  tabulated. 

L.  L.  Bircumshaw. 

Second  spark  spectrum  of  lead,  Pb  ill.  S. 
Smith  (Physical  Rev.,  1929,  [ii],  34,  393—399 ;  cf. 
this  vol.,  113,  227). — The  multiplets  63P0.i,2 — 

73jPo,uz—1 73A,2,3)  and  6 sP<u.2—ppzPi 
arising  from  combinations  between  triplet  terms 
of  Pb  hi  w'ere  found.  Twenty-one  lines  arising 
from  combinations  betw'een  singlet  terms  and  inter¬ 
com  biriations  between  singlet  and  triplet  terms  w*ere 
identified.  The  pplD»  term  is  found  in  combination 
with  63P3i2,  6lP1?  63F2,3?  and  Seven  newr  lines 

of  Tin  arc  given,  corresponding  with  some  of  the 
Pb  in  combinations.  N.  M.  Bligh. 
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Band  spectra.  It.  Rubdy  (J.  Phys.  Radium, 
1929,  [vi],  10,  129 — 160). — A  theoretical  review  based, 
on  Hund’s  theory  slightly  modified  in  regard  to 
rotatory  “  doubling.”  The  phenomenon  is  a  general 
property  of  molecular  electronic  levels  t*>0  and  is 
not  characteristic  merely  of  symmetrical  molecules. 
The  relationships  between  the  spectra  of  copper, 
silver,  and  gold  atoms  and  the  spectra  of  compounds 
of  these  metals  disclose  evidence  of  transitions  between 
metastable  states.  The  theory  of  the  intensities  of 
the  bands  of  molecular  oxygen  is  in  agreement  with 
experience  concerning  the  vibration  state.  The  selec¬ 
tion  rules  for  transitions  between  rotation  levels  (P, 
Qt  and  R  branches)  are  not  as  strict  as  for  atoms  and 
depend  on  the  speed  of  rotation  and  the  nature 
(electric  moment)  of  the  molecule.  R.  A.  Morton. 

Spectrum  of  the  aurora  borealis.  J.  Kaplan 
(Science,  1929,  69,  296 — 297). — Two  weak  lines  of 
wave-length  6176  and  5149  A.  in  the  auroral  spectrum 
can  be  accounted  for  by  assuming  that  collisions  of 
the  second  kind  take  place  between  nitrogen  atoms 
in  the  2D-state  and  mefastable  nitrogen  molecules  in 
the  Aq  and  levels.  L.  S.  Theobald. 

Spectrum  of  sunlit  aurora  rays  as  compared 
with  the  spectrum  of  lower  aurora  in  the  earth’s 
shadow*  C.  Stgrmer  (Nature,  1929, 124,  263—264). 

Form  and  structure  of  sparks.  VI.  T. 
Terada,  IL  Nakaya,  and  R.  Yamamoto  (ScL  Papers 
Inst.  Phys.  Chem.  Res.,  1929,  10,  271— 290).— The 
effects  of  various  volatile  organic  compounds  on  the 
form  of  long  sparks  in  air  has  been  investigated.  The 
vapours  of  methyl  iodide,  ethyl  iodide,  chloroform, 
carbon  tetrachloride,  fifi-dichloropropane,  and  ethylene 
dichloride  smooth  out  a  zigzag  spark ;  ethyl  bromide 
lias  no  effect.  Alcohols,  ether,  and  acetone  cause 
branching  of  the  spark  and  a  gap  in  luminosity  near 
the  negative  .electrode.  Benzene  vapour  is  supposed 
to  favour  the  formation  of  positive  brush  discharges. 
A  transition  stage  in  the  type  of  spark  is  produced  by 
benzoyl  chloride  and  benzo  trichloride — a  smooth  part 
of  the  spark  near  each  electrode  only.  Halogen  com¬ 
pounds  in  general,  particularly  those  of  chlorine,  have 
the  effect  of  smoothing  zigzag  sparks  if  their  concen¬ 
tration  exceeds  a  critical  value  depending  on  the  ratio 
of  the  mass  of  the  halogen  atom  to  the  mol.  wt.  of  the 
compound.  This  effect  is  held  to  be  due  to  enhanced 
ionisation  near  the  electrodes  favouring  the  formation 
of  brush  discharges.  C.  W.  Gibby. 

Temperature  and  the  Compton  effect. 
G.  E,  M.  Jaukcey  and  H.  Bauer  (Physical  Rev., 
1929,  [iij,  34,  387 — 392). — On  Debye’s  theory  the 
intensity  of  the  unmodified  X-rays  scattered  by 
crystals  should  increase  with  rise  of  temperature,  and 
the  ratio  of  modified  to  unmodified  rays  should 
decrease.  This  was  investigated,  using  De  Foe’s 
method  (ibid.,  1926,  27,  675).  An  aluminium  absorb¬ 
ing  sheet  was  transferred  from  the  primary  to  the 
scattered  beam  and  the  ratio  of  the  two  ionisation 
currents  was  found  at  —140°,  25°,  and  565°,  X-Rays 
for  the  wave-length  range  0*32— 0*62  A.  were  scattered 
by  carbon  at  angles  of  60°,  75°,  and  90°,  and  by 
aluminium  and  copper  at  90°  and  130°.  No  effect 
of  temperature  on  the  ratio  of  modified  to  unmodified 


rays  was  detected  within  the  limits  of  experimental 
error.  N.  M.  Bligh. 

Compton  scattering  and  the  new  statistics.  S. 
Chandrasekhar  (Proc.  Roy.  Soc.,  1929,  A,  125, 
231 — 237). — Mathematical.  The  Compton  scattering 
by  an  electron  gas  is  considered  on  the  Fermi-Dirac 
statistics.  Equations  are  derived  which  indicate  that 
the  distribution  of  intensity  of  the  radiation  scattered 
by  a  degenerate  electron  gas  follows  a  parabolic  and 
not  an  exponential  law.  The  theory  predicts  the 
peak  of  maximum  intensity  at  a  place  where  the 
Compton  theory  for  a  free -stationary  electron  predicts 
a  line.  Evidence  is  obtained  that  the  Compton 
scattering  of  an  electron  gas  should  not  be  influenced 
by  temperature  or  by  the  presence  of  a  magnetic 
field.  L.  L.  BmcuMSHAW. 

Reflexion  and  absorption  of  X-rays  of  large 
wave-length.  M.  A.  Valoxjch  (Cornpt.  rend., 
1929,  189,  283—285). — The  reflecting  powers  of 
mirrors  of  different  materials  (lead  and  flint  glasses, 
aluminium)  have  been  measured  as  a  function  of  the 
angle  of  incidence  for  the  monochromatic  Ka  carbon 
rays  (44*9  A.)  produced  at  320  volts.  Prins’  formula 
(A.,  1928,  451)  was  applied  to  the  experimental 
results,  and  the  refractive  indices  and  absorption 
coefficients  were  obtained.  Grant. 

Continuous  X-ray  spectrum,  C.  Eckakt 
(Physical  Rev.,  1929,  [iij,  34,  187— 175).— By  the 
method  of  %vave  mechanics  the  quantum  theory  is 
shown  to  be  capable  of  accounting  for  the  various 
characteristics  of  the  continuous  X-ray  spectrum. 
The  theoretical  principles  are  deduced  from  a  schem¬ 
atic  model,  assuming  that  the  target  of  an  X-ray  tube 
is  a  plane, mirror  which  completely  reflects  the  electron 
waves,  N.  M.  Bligh. 

Resolution  of  the  line  into  its  diagram 
components  and  the  relative  widths  of  some 
X-ray  spectrum  lines.  S.  K,  Allison  (Physical 
Rev.,  1929,  [ii],  345  176— 180).— The  line  1%  in  irid¬ 
ium,  thallium,  and  uranium  was  investigated  using 
the  double  spectrometer.  Theoretically  the  line 
should  be  double,  its  weaker  component  being 
designated  Xp  J5.*  In  iridium  no  separation  was 
obtained  owing  to  the  width  of  Xp2 ;  in  thallium  an 
incomplete  resolution  was  obtained.  In  uranium 
practically  complete  separation,  averaging  1*86  against 
a  theoretical  1*94  A.,  was  found.  Some  experiments 
were  made  on  the  intrinsic  widths  of  certain  lines  in 
the  L  series  of  thallium  and  lead.  N.  M.  Bligh. 

K-X-ray  absorption  spectra  of  some  chlorine 
compounds  in  aqueous  solution,  O.  Stellino 
(Naturwiss.,  1929,  17,  689).— The  wave-length  values 
for  the  X-absorption  spectrum  of  chlorine  are  slightly 
different  when  solid  sodium  chloride,  potassium 
chloride  and  chlorate  are  used.  The  results  for 
nearly  saturated  solutions  of  chlorides  differ,  not  only 
among  themselves,  but  also  from  those  of  the  solids. 
The  values  for  potassium  chlorate  in  solution  and  in 
the  solid  state  are  almost  the  same,  R.  A.  Morton. 

Scattering  of  X-rays  in  mercury  vapour,  P* 
Scherrer  and  A.  Stager  (Helv,  phys.  Acta,  1928, 1, 
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518- — 533 ;  Chom.  Zentr.,  1929,  i,  1081), — The  incurve 
corresponds  with  that  obtained  for  crystals. 

A,  A.  Eldridge, 

Motion  of  an  electric  arc  in  a  magnetic  field 
under  low  gas  pressure.  R.  Tanberg  (Nature, 
1929, 124,  371—372). 

Use  of  series  inductance  in  vacuum  spark 
spectra.  B.  C.  Gibbs,  (Miss)  A.  M.  Vieweg,  and 
C.  W.  Gartlein  (Physical  Rev.,  1929,  [ii],  34,  406— 
408). — An  inductance  was  used  in  series  with  the 
spark  gaps  and  condenser,  as  an  aid  to  the  identific¬ 
ation  of  lines  in  the  spark  spectra  of  antimony  and 
tin  in  the  region  below  2600  A.  The  general  effect  is 
to  strengthen  lines  arising  from  lower  states  of  ionis¬ 
ation  and  to  weaken  those  from  higher  states.  Line 
identifications  for  the  two  elements  are  corrected. 

N.  M.  Blight. 

Electric  arc  in  mixed  gases,  F.  H.  Newman 
(Phil.  Mag.,  1929,  [vii],  7,  1085— 1091).— The  author’s 
third  electrodemethod  has  been  found  to  be  inadequate 
for  the  starting  of  arcs  in  helium  and  neon  atmospheres 
at  pressures  of  10"3  to  1  mm.  This  difficulty  was 
eliminated  by  the  fusing  to  the  cathode  of  a  small 
bead  of  borax,  the  effect  of,  which  is  assumed  to  be  a 
reduction  in  the  cathode  potential  fall,  which  is  then 
sufficient  to  ionise  the  molecules.  With  the  arcs  in 
the  pure  gases  the  characteristic  radiations  were 
absent,  the  arc  core  being  white  in  colour  with  a 
surrounding  column  of  yellow  radiation  showing  only 
the  D-lines.  The  Balmer  lines  were  present  with  the 
CN  bands.  The  effect  of  the  addition  of  water  vapour 
to  either  neon  or  helium  was  to  enhance  the  Balmer 
lines  and  other  lines  of  impurities  while  reducing 
considerably  the  spectra  of  the  main  gases. 

A.  E.  Mitchell. 

New  electroscope.  B.  F.  J.  Schonland  (Proc, 
Camb.  Phil.  Soe.,  1929,  25,  340— 343).— A  new  type 
of  ionisation  electroscope  is  described  which  combines 
a  high  voltage-sensitivity  with  a  small  capacity,  and 
has  a  sensitivity  for  quantity  of  electricity  of  the  same 
order  as  a  combination  of  an  ionisation  chamber  arid 
a  Compton  electrometer.  J.  W.  Smjth. 

Photo-electric  threshold  of  a  doubly-evapor¬ 
ated  film.  R.  B.  Jones  (Physical  Rev.,  1929,  [ii], 
34,  ,227 — 232). — An  investigation  was  made  to  deter¬ 
mine  wh$t  energy  fraction  is  spent  in  separating  the 
electron  from  the  original  atom,  and  what  work  is 
done  to  take  the  electron  through  the  outer  surface 
when  light  is  incident  on  a  metallic  surface.  The 
preparation  of  a  platinum,  nickel,  and  platinum- 
nickel  film  by  evaporation,  simultaneous^  and  under 
the  same  conditions,  is  described.  Threshold  wave¬ 
lengths  found  from  saturation  photo-electric  currents 
obtained  with  monochromatic  light  of  different  wave¬ 
lengths  were  Ni  3333,  Pt  2804,  Ni-Pt  3318  A.  Similar 
investigations  with  platinum  and  tungsten  gave 
W  2338,  Pt  2831 ,  Pfc-W  2804  A.  It  is  concluded  that 
the  threshold  of  the  mixtures  of  two  metals  is  the 
same  as  that  of  the  constituent  having  the  threshold 
of  lower  frequency.  N.  M.  Bligh. 

Photo -ionisation  of  the  vapours  of  cesium  and 
rubidium.  E.  0.  Lawrence  and  ]SL  E.  Edlefsen 
(Physical  Rev.,  1929,  [ii],  34,  233— 242).— Light 
intensities  and  plioto-ionisation  were  measured  simul¬ 


taneously  by  an  improved  form  of  Foote  and  Mohler’s 
space- charge  method  (A.,  1925,  ii,  919),  and  an 
equation  is  given  connecting  the  ionisation  per  unit 
light  intensity  and  the  frequency  in  tho  case  of 
caesium  and  rubidium  over  the  range  2200 — 3130  A. 
The  equation  is  in  agreement  with  the  relation  that 
the  effective  collision  capture  cross-section  of  the  ions 
for  electrons  varies  inversely  as  the  square  of  the 
energy  of  the  electrons  relative  to  the  ions,  or  the 
Thomson  recombination  law,  confirmed  by  Oppen- 
heimer  by  wave  mechanics  (A.,  1928,  456).  Photo¬ 
ionisation  by  absorption  of  principal  series  lines  in 
caesium  was  confirmed  and  was  observed  also  in 
rubidium.  N.  M.  Bligh. 

Longitudinal  distribution  of  photo-electrons. 
A.  Carrelli  (Z.  Physik,.  1929,  56,  694—701).— 
Mathematical.  The  longitudinal  distribution  of  photo¬ 
electrons  is  calculated  by  applying  the  new  wave- 
mechanics  with  the  theoretical  treatment  of  Soramer- 
feld.  The  Sommerfeld  expression  is  only  a  first 
approximation  for  the  case  when  the  wave-length  is 
large  compared  with  atomic  dimensions,  but  the 
formula  here  derived  applies  without  restriction  of 
wave-length.  The  formula  shows  a  dependence 
hitherto  unknown  on  the  atomic  number  of  the 
substance.  A.  J.  Mee. 

Effect  of  hydrogen  on  the  thermionic  emission 
from  potassium.  H.  R.  Laird  (Physical  Rev,, 
1929,  [ii],  34,  463 — 473). — The  thermionic  currents  at 
a  given  temperature  were  observed  for  a  potassium 
surface  successively  cleaned  by  distillation  and  con¬ 
taminated  by  hydrogen,  and  it  was  concluded  that 
the  large  currents  frequently  observed  from  potassium 
are  due  to  hydrogen  contamination.  A  uniform  field 
appeared  to  be  an  essential  condition  for  the  satur¬ 
ation  of  the  thermionic  currents  at  150 — 185°,  and 
probably  to  below  100°.  The  Richardson- type  equa¬ 
tion  was  obeyed  over  the  range  150 — 210°.  A  value 
of  approximately  1*3  volts  for  the  thermionic  work 
function  (f>  was  characteristic  of  the  potassium  surface 
after  hydrogen  contamination  of  a  certain  type  (cf. 
Richardson  and  Young,  A.,  1925,  ii,  343).  This  value 
was  concluded  to  be  due  to  a  layer  of  KH  on  the 
potassium  surface,  and  the  emission  being  due  to  its 
decomposition  was  chemical  rather  than  thermionic 
in  origin.  Values  of  <f>  of  0*26  volt  were  found  at 
100 — 110°.  The  conductivity  of  a  thin  layer  of 
potassium  on  a  pyrex  insulating  tube  was  greatly 
decreased  by  exposure  to  hydrogen.  N.  M.  Bligh. 

Distribution  of  electrons  between  the  plate  and 
grid  of  a  three-electrode  tube  as  determined  by 
positive  caesium  ions.  J.  M.  Hyatt  (Physical  Rev., 
1929,  [ii],  34,  486 — 492), — Previous  work  was  con¬ 
tinued  (cf.  this  vol.,  228)  using  a  plane-anode  type  of 
tube  containing  caesium  vapour,  the  source  of  ions 
being  a  tungsten  filament.  The  plate  current  and 
positive  ion  current  emitted  from  the  filament  were 
observed  for  several  negative  grid  potentials  as  the 
plate  potential  was  varied ;  the  number  of  electrons 
omitted  from  the  caesium -covered  grid  per  positive 
ion  was  calculated  and  found  to  increase  uniformly 
from  zero,  at  95  volts  to  0*24  at  600  volts.  An 
investigation  of  the  ratio  of  the  positive  ion  current 
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to  the  plate  to  the  positive  ion  emission  from  the 
filament  is  described.  N.  M,  Bligh. 

Effect  of  light  on  the  secondary  electron 
emission  of  aluminium.  E.  Frey  (Helv,  phys. 
Acta,  102S,  1,  385 — 416 ;  Oliem.  Zcntr.,  1929,  i, 
1084). — Illumination  of  non-outgassed  aluminium 
plates  with  a  quartz  mercury  lamp  causes  a  dimin¬ 
ution  of  secondary  electron  emission  in  a  high 
vacuum.  A.  A.  Eldridge, 

Critical  potentials  of  methane.  E.  Pibtsch 
and  G.  M.  Schwab  (Z.  Phvsik,  1929,  55,  231—233).— 
The  decomposition  of  methane  by  15-4- volt  electrons' 
is  discussed  in  relation  to  the  recent  work  of  Hogness 
and  Rvalues  (this  voL,  242),  in  which  it  was  con¬ 
cluded  that  CH3?  ions  were  produced  by  electrons  of 
this  energy.  It  is  shown  that  the  authors*  earlier 
results  could  be  attributed  either  to  direct  decom¬ 
position  of  the  methane  molecule  and  the  simultaneous 
but  independent  formation  of  CH3+  ions,  or  to  a 
rapid  secondary  reaction  between  CH3*  ions  and 
monatomic  hydrogen  adsorbed  on  the  electron  source. 

R.  W.  Lust, 

Emission  of  electrons  from  metals  on  irradi¬ 
ation  with  X-rays.  W.  Espe  (Ann.  Physik,  1929, 
[v],  2,  381- — 420).— The  action  of  X-ravs  in  liberating 
electrons  from  metals  has  been  studied  quantitatively 
in  relation  to  the  different  variable  factors.  On  the 
basis  of  Einstein’s  law  of  equivalence  formulae  have 
been  derived  for  the  number  of  electrons  set  free 
when  the  X-rays  strike  the  metal  at  90°  and  at 
and  it  is  found  that  the  emission  should  increase  as 
1/eos  <£.  For  the  rapid  electrons  this  proportionality 
is  strictly  in  accord  with  experiment,  but  for  the 
slower  secondary  electrons  the  theoretical  value  is  too 
low,  the, error  amounting  to  10%  when  <f>  is  50°.  The 
error  is  less  for  roughened  surfaces  than  for  highly 
polished  metal.  Comparison  of  the  strength  of  the 
electron  emission  for  smooth  and  roughened  surfaces 
shows  that  the  emission  of  slow  secondary  electrons 
from  a  polished  plate  is  at  a  minimum  and  increases 
with  increasing  roughness.  The  emission  of  rapid 
electrons  decreases  a  little  when  a  smooth  plate  is 
roughened.  The  electron  emission  increases  with  the 
atomic  number  of  the  metal  irradiated,  up  to  a  point 
when  the  frequency  of  the  radiation  in  use  is  exceeded 
by  the  excitation  frequency  of  the  metal.  The  rela¬ 
tion  between  electron  omission  and  the  wave-length 
of  the  incident  radiation  has  also  been  studied.  The 
results  disclose  deviations  from  the  Einstein  law  of 
equivalence  which  are  accounted  for  by  variable 
absorption  of  electrons  by  the  metal.  Since  emission 
is  proportional  to  the  intensity  of  the  exciting  radi¬ 
ation,  it  is  possible  indirectly  to  determine  the  relation 
between  intensity  of  X-rays  and  voltage  applied  to 
the  tube.  Electron  emission  E  (for  anticat bodes  of 
iron,  nickel,  and  copper)  varies  as  F3  {F= voltage) 
minus  a  constant.  Palladium  charged  with  hydrogen 
shows  no  measurable  increase"  in  emission  of  slow  or 
rapid  electrons  as  compared  with  uncharged  palladium. 

R,  A.  Morton. 

Radii  and  collision  probabilities  of  metastable 
neon  and  mercury  atoms.  M.  W.  Zemansky 
(Physical  Rev.,  1929,  [ii],  34,  213 — 226). — Theoretical. 
Assuming  that  metastable  atoms  either  diffuse  to  the 


walls  of  the  container  and  give  up  their  energy  there, 
or  are  raised  to  a  higher  or  lowered  to  the  normal 
state  by  impact  with  other  atoms,  it  is  deduced  that 
for  large  values  of  the  time  elapsing  after  the  cut-off 
of  the  excitation  the  average  number  of  metastable 
atoms  per  c.c.  decays  exponentially  with  the  time. 

N.  M.  Bligh. 

Analysis  of  electronic  velocities  by  electro¬ 
static  means.  A.  L.  Hughes  and  Y.  Ro  jansky 
(Physical  Rev.,  1929,  [ii],  34, 284 — 290) . — Theoretical . 
From  the  equation  of  the  electronic  orbits  it  is  shown 
that  an  analysis  of  electronic  velocities  should  bo 
possible  by  a  radial  electrostatic  field  as  well  as  by 
the  usual  magnetic  field.  The  plane  of  the  receiving 
slit  should  be  at  an  angle  of  127°  17"  to  the  plane  of 
the  entrance  ,  slit.  Expressions  are  found  for  the 
resolution  at  this  angle,  between  two  electrons  with 
slightly  different  velocities,  and  for  the  departure  from 
perfect  re-focussing  of  two  electrons  with  the  same 
velocity.  N,  M.  Bligh. 

Distribution  of  mobilities  ol  ions  in  moist  air. 

J.  Zeleny  (Physical  Rev.,  1929,  [ii],  34,  310—334).— 
A  method  which  was  used  to  measure  the  mobilities 
and  distribution  of  the  Ions  in  air  for  various  degrees 
of  humidity  is  described,  and  a  critical  study  of  the 
effects  of  diffusion  on  the  distribution  of  ions  moving 
in  an  electric  field  was  made ;  the  results  obtained 
were  in  fair  agreement  with  theory.  The  mobilities 
of  ions  varied  from  45%  greater,  than  the  slowest  for 
positive  ions  to  30%  for  negative  ions.  Groups  of 
ions  having  different  mobilities  were  not  detected. 
Theoretical  explanations  of  the  distribution  are  dis¬ 
cussed.  The  average  mobility  found  for  the  negative 
ions  was  2*00  and  for  positive  ions  1*22  cm. /sec.  per 
volt/cm.  for  water  contents  of  3*2  and  2*7  mg.  per 
litre  of  air,  respectively.  N.  M.  Bligh. 

Longitudinal  magnetic  effect  on  beams  of  slow 
electrons.  Periodic  concentration  and  dilat¬ 
ation.  J.  Thibaud  (J.  Phys.  Radium,  1929,  [vi]» 
10,  161 — 176). — See  this  voL,  231. 

Quantum  theory  of  electronic  scattering  by 
helium.  N.  F.  Mott  (Proc.  Camb.  Phil.  Soc.t  1929, 
25,  304 — >309) . — The  approximations  introduced  by 
Born  (Z.  Physik,  1926,  38,  803)  in  the  calculation  of 
the  variation  of  electron  scattering  with  angle  in  the 
case  of  hydrogen  are  discussed.  Using  the  same 
approximations,  similar  calculations  are  made  for  the 
case  of  helium,  the  results  being  in  good  agreement 
with  the  measurements  of  Dymond  and  Watson  (this 
vol.,  368).  *  J.  W.  Smith. 

Dispersion  electrons  in  the  one-electron 
problem,  J.  Hargreaves  (Proc.  Camb.  Phil.  Soc., 
1929,  25,  323 — 330). — Mathematical.  Dirac’s  rela¬ 
tivity  quantum  mechanics  is  used  to  derive  the 
Kramers-Heisenberg  dispersion  formula  for  an  atom 
with  one  electron  and  the  dipole  moment  to  which  is 
due  the  incoherent  scattering.  The  formulae  obtained 
are  similar  to  those  obtained  by  Klein  (Z.  Physik, 
1927,  41,  407)  for  the  case  of  a  central  field,  but  are 
not  limited  to  this  case.  This  yields  an  expression 
for  /  (the  number  of  dispersion  electrons  for  any  line 
of  the  optical  spectrum)  in  terms  of  the  solutions  of 
the  four  wave  equations  of  Dirac’s  theory,  For  any 
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state  of  the  atom  £/  is  not  equal  to  unity  as  deduced 
by  London  (cf.  A.,  1926,  1191)  from  the  original 
simple  wave  equation  of  Schrodinger,  but,  owing  to 
the  relativistic  treatment,  differs  from  it  by  an 
amount  of  the  order  of  1(H.  J.  W.  Smith. 

Layers  of  caesium  and  nitrogen  on  tungsten. 
N.  A.  de  Bruyne  (Proc.  Camb.  Phil.  Soe.,  1929,  25, 
317 — 354) . — 'When  a  tungsten  filament  is  heated  in 
caesium  vapour  in  the  presence  of  a  trace  of  nitrogen, 
the  curve  of  emission  against  temperature  shows  two 
maxima,  one  being  at  the  usual  position  observed  in 
the  presence  of  caesium,  whilst  the  other  occurs  at  a 
higher  temperature.  The  minimum  energy  which 
the  electrons  must  be  given  for  this  peak  to  appear 
lies  between  4  and  9  volts,  which  is  lower,  than  the 
work  of  dissociation  of  the  nitrogen  molecule  and 
much  lower  than  its  ionisation  potential.  Hence  it 
is  concluded  that  the  effect  must  be  due  to  excited 
atoms  or  molecules.  As  it  seems  impossible  that  an 
electro-negative  element  such  as  nitrogen  could  itself 
cause  increased  emission,  it  is  suggested  that  the 
function  of  the  activated  nitrogen  is  to  hold  the 
caesium  atoms  to  the  surface  to  a  temperature  above 
that  at  which  a  eassium  atom  alone  can  adhere. 

J.  W.  Smith. 

Ionisation  of  hydrogen  by  its  own  radiations. 
J.  Thomson  (Phil.  Mag.,  1929,  [vii],  7,  970 — 980).- — 
The  indications  previously  obtained  (A.,  1928,  1067) 
that  hydrogen  could  be  ionised  by  its  own  radiations 
have  been  confirmed,  it  having  been  found  that  the 
pure  dry  gas  is  ionised  by  radiations  emitted  by  a 
point  discharge  within  it.  It  is  suggested  that  the 
ionisation  is  effected  in  stages,  the  molecules  absorbing 
two  or  more  energy  quanta  either  from  the  radiations 
or  by  collisions  with  other  active  molecules.  Some 
of  the  peculiar  phenomena  observed  by  Ohattock 
and  Tyndall  (Phil,  Mag.,  1910,  [vi],  19,  449)  in  their 
investigations  of  the;  pressure  of  the  electrical  wind 
are  explained  from  a  consideration  of  the  ionising 
radiations  emitted  by  the  gas  in  the  immediate 
vicinity  of  me  tall  ie  points  charged  to  high  potentials. 

A,  B.  Mitchell. 

Effective  cross-section  of  the  heavy  inert  gases 
with  respect  to  electrons  below  1  volt,  C. 
Ramsauer  and  R.  Kollath  (Naturwiss.,  1929,  17, 
671). — -Preliminary.  The  curve  effective  cross- 
section  /electron  velocity  in  volts  has  been  plotted  for 
xenon,  krypton,  and  argon  for  the  region  0 — 2  volts, 
particular  attention  being  given  to  the  range  01 — 
1*0  volt.  R.  A.  Morton. 

Ramsauer  effect  in  argon.  J.  Holtsmark  (Z. 
Physik,  1929,  55,  437 — 446). — The  elastic  scattering 
of  electrons  in  argon  has  been  evaluated  by  the 
method  of  Faxen  and  Holtsmark  (ibid.,  1928,  52, 
485)  using  the  data  of  Hartree  for  the  atomic  field. 
It  is  shown  that  the  Ramsauer  curve  for  the  effective 
target  area  as  a  function  of  the  electron  velocity 
may  be  considered  as  equivalent  to  the  supposition 
of  the  target  areas  corresponding  with  zero,  first,  and 
second  orders  of  the  monochromatic  waves  by 
which  a  homogeneous  electron  beam  may  be  repre¬ 
sented.  R.  W,  Lunt. 

Absorption  coefficient  for  slow  electrons  in 
mercury  vapour,  R.  B.  Erode  (Proc.  Roy.  Soc., 


1929,  A,  125,  134—142;  cf.  A.,  1925,  ii,  1020).— The 
absorption  coefficient  a  in  mercury  vapour  for 
electrons  with  energies  of  0*5—400  volts  has  been 
determined,  using  a  modification  of  Ramsauer’s 
apparatus  for  measuring  the  effective  cross-sectional 
area  of  a  gas.  By  employing  as  the  source  of  elec¬ 
trons  a  tungsten  filament  in  the  centre  of  a  cylinder 
with  a  fine  longitudinal  slit  in  the  side,  a  very  fine 
beam  of  electrons  could  be  produced.  No  indication 
of  a  Ramsauer  effect,  i.e.,  small  values  of  a  for  low- 
velocity  electrons,  was  observed.  The  value  of  a  was 
high  at  0*5  volt  and  decreased  rapidly  with  increasing 
velocity,  a  small  change  in  the  decrease  being  observed 
at  about  5  volts.  A  minimum  was  reached  at  20 
volts  and  a  maximum  at  35  volts,  followed  by  a 
regular  decrease.  Comparison  with  the  results  of 
previous  investigators  shows  that  Maxwell's  measure¬ 
ments  (A.,  1926,  989)  are  on  the  whole  in  best  agree¬ 
ment  with  the  present  values.  Beuthe’s  recent  work 
(A.,  1928,  213)  is  criticised  on  the  ground  of  inadequate 
experimental  conditions.  L.  L.  Bircumshaw. 

Activation  of  oxygen  by  electron  impact. 
R.  H.  Dalton  (J.  Amer.  Chem.  Soc.,  1929,  51, 
2366 — 2374). — Besides  the  critical  potential  of  7*9 
volts,  oxygen  in  presence  of  carbon  also  shows,  more 
particularly  between  0*2  and  0*4  mm.,  a  critical 
potential  of  10*6  volts.  Oxygen  excited  by  electron 
impact  between  these  critical  potentials  reacts 
readily  with  carbon  to  yield  mainly  carbon  dioxide. 
It  is  suggested  that  the  critical  potential  of  10*6  volts 
may  be  due  to  carbon  dioxide  and  not  to  oxygen 
(cf." A.,  1927,  187).  S.  K.  Tweedy. 

Mass-ratio  of  proton  and  electron.  R.  Furtii 
(Naturwiss.,  1929,  17,  688 — 689).— The  fact  that  the 
numbers  z  and  p  (2—hc/e2,  p^mp/rajj,  h  being 
Planck's  constant,  mP  and  mE  the  respective  masses 
of  protons  and  electrons)  are  of  the  same  order  has 
been  studied.  Assuming  the  interconversion  of 
radiation  and  matter  rP+rE=7*=c/v  (rF  and  rE  being 
the  radii  of  protons  and  electrons),  and  equating 
energies  m pC2 + hv ;  assuming  a  purely  electro¬ 
static  origin  of  kinetic  energy,  mpc*=e2jkrp  and 
m£C2=ez/krEi  Jc  being  a  numerical  constant.  The 
above  equations  lead  to  ^.2+p(2— fo)+l— 0,  and 
since  z  is  great  compared  with  1,  ^=£2—2,  [x2=  1  / 
(Jcz— 2).  Putting  &= 2  and  2=861*5,  \i— 1721,  whilst  if 
evidence  in  favour  of  £=32/15  is  accepted  ^=1836 
as  against  the  experimental  value  of  1846.  Thus  the 
ratio  of  mP  and  mE  follows  from  general  quantum 
theory  considerations.  R.  A.  Morton. 

Electron  counting  tube.  H.  Geiger  and  W. 
Muller  (Physikal,  Z.,  1929,  30,  489—493). — Experi¬ 
mental  (cf.  this  vol.,  114).  R.  A.  Morton. 

Investigation  of  natural  Jf-rays  with  the  tube 
electrometer.  E.  A.  W.  Schmidt  and  G.  Stetter 
(Z.  Physik,  1929,  55,  467—482).— By  using  the 
electrometer  method  of  Ortner  and  Stetter  the  specific 
ionisation  produced  by  beams  of  H -particles  of 
approximately  uniform  velocity  has  been  measured. 
Over  a  wide  range  of  velocity  it  was  found  that  the 
specific  ionisation  was  one  quarter  of  that  produced  by 
a-partieles.  Discrepancies  between  the  electrometer 
and  scintillation  methods  are  discussed. 

R.  W.  Lunt. 
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Gyro-magnetic  effect  and  the  magnetic 
deflexion  of  atomic  rays  from  the  viewpoint  of 
the  new  theory  of  magnetism.  K.  Honda  (Z. 
Physik,  1929,  56,  857—861 ;  of.  A.,  1928,  454).—, 
Assuming  a  nucleus  of  a  ferro-magnetic  atom  to 
possess  a  magnetic  moment  but  no  appreciable 
moment  of  momentum,  an  explanation  is  given 
for  the  observed  fact  that  the .  gyro-magnetic  ratio  is 
half  that  expected  on  the  simple  electron  theory. 
This  conception  is  also  used  to  provide  an  explanation 
for  experimental  results  on  atomic  rays  obtained  by 
experiments  such  as  those  of  Gerlach  and  Stern 
(Ann.  Physik,  1924,  [iv],  74,  673;  1925,  76,  163). 

<L  Smith. 

At.  wt.  of  helium.  A,  Ufmabk  (Z.  Physik,  1929, 
55,  569 — 574). — The  at.  wt.  of  normal  and  ionised 
helium  is  discussed  in  the  light  of  the  author's  electro¬ 
static  theory  of  atomic  .  structure  ;  the  calculated 
values  are  4*00106  and  4*00216,  respectively,  the 
latter  being  in  agreement  with  Aston's  mean  value. 

R.  W.  Lxtnt. 

Isotope  effect  in  spectra  and  precise  atomic 
weights.  W.  F.  Giauque  (Nature,  1929, 124,  265). 
— A  brief  discussion.  A.  A.  Eldridge. 

Detection  of  the  isotopes  of  lead  by  the  band 
spectrum  method.  S.  Blqomenthal  (Science, 
1929,  69,  229;  cf.  Grebe  and  Konen,  A.,  1922,  ii,  4). — 
A  comparison  of  the  band  spectrum  of  ordinary 
lead  (at,  wt,  207*2  and  containing  the  isotopes  208, 
207,  and  206)  with  that  of  uranium  lead. (at.  wt. 
206*1)  gives  results  in  agreement  with  theory  on  the 
basis  of  lead  monoxide  as  the  emitter  of  the  spectra. 
The  separation  expected  on  theoretical  grounds 
between  the  lines  due  to  Pb208O  and  Pb207O  near 
the  head  of  y  567S*3  is  -^0*37  wave  number ;  that 
actually  measured  is  —0*43  *  wave  number.  The 
negative  sign  indicates  that  the  lines  from  the  mole¬ 
cules  of  the  lighter  isotope  are  displaced  towards 
lower  frequencies  .  with  respect  to  those  from  the 
heavier  isotope.  L.  S.  Theobald. 

Approximate  method  ol  determining  the  high- 
velocity  limits  of  continuous  (3-ray  spectra. 
J.  A.  Chalmers  (Proe.  Camb.  Phil.  Soc.,  1929,  25, 
331 — 339). — By  observing  the  thickness  of  aluminium 
sheet  at  which  a  kink  occurs  in  the  absorption  curve 
of  (3 -rays  from  the  disintegration  products  of  thorium, 
measurements  have  been  made  of  the  high-velocity 
limits  of  the  continuous  (3-ray  spectra  of  these  elements. 
The  results  are  discussed  theoretically  and  the  possi¬ 
bility  of  further  application  of  this  simple  electtoscopic 
method  is  indicated.  The  absence  of  y-rays  from 
thorium-C,  as  in  the  case  of  radium -A1  (Bastings, 
A.,  1925,  ii,  9),  is  evidence  against  the  supposed  con¬ 
nexion  between  (3-  and  y-ray  hardness ;  the  softness 
of  the  (3 -rays  from  thorium-C"  relative  to  the  very 
hard  y- rays  is  also  contrary  to  this  idea. 

J.  W.  Smith. 

Condensation  of  radioactive  substances  on 
solid  surfaces.  G.  H.  Henderson  (Proc.  Camb. 
Phil.  Soc.,  1929,  25,  34^346).— If  a  parallel  beam  of 
atoms  of  radon  be  allowed  to  impinge  on  a  cooled 
copper  disc,  the  latter  on  testing  photographically  is 
found  not  to  show  a  spot  representing  the  geometrical 
image,  but  to  be  fairly  uniformly  covered  with  active 


deposit.  This  is  explained  by  supposing  that  the 
atoms  remain  adsorbed  on  the  surface  only  a  short  time 
and  again  fly  off.  In  the  case  of  polonium  a  deposit 
was  also  found  spread  oyer  the  disc,  but  with  a  greater 
density  opposite  the  geometrical  image  of  the  source. 
Distributed  over  the  disc,  however,  were  intensely 
active  aggregates  of  polonium  (cf.  Chamie,  A.,  1927, 
605,  1120,  1928,  103);  aggregates  of  the  same  type 
were  also  found  on  attempting  to  secure  polonium 
by  recoil  from  radium-I£.  J.  W.  Smith. 

Destructive  action  of  a-rays  on  thin  films  of 
various  substances.  C.  PawlowSki  (J.  Chim. 
phys.,  1929,  26,  374 — 378). — The  action  of  a-rays  on 
thin  films  of  collodion,  cellophane,  and  mica  has  been 
examined.  The  rays  cause  the  conglomeration  of 
water  into  drops  in  collodion  and  cellophane,  pro¬ 
ducing  opacity.  Mica  is  thus  the  most,  suitable 
substance  for  covering  the  radioactive  source  in 
disintegration  experiments.  J.  A.  Y.  Butler. 

Ionising  effect  of  a-rays  in  solid  dielectrics. 
H.  Former  (Proc.  K.  Akad.  Wetensch,  Amsterdam, 
1929,  32,  759 — 769). — An  apparatus  is  described  with 
which,  in  conjunction  with  a  Wulf  electrometer, 
attempts  were  made  to  obtain  evidence  of  ionisation 
when  polonium  rays  and  intermittent  polonium 
radiation  falls  on  solid  paraffin  in  an  electric  field. 
Ions  formed  would  show  a  tendency  to  move  relative 
to  the  field.  Current  measurements  against  time 
were  made  and  the  phenomena  observed  are  discussed. 
Results  are  inconclusive,  but  there  is  some  evidence 
of  ionisation.  N.  M.  Bligh. 

Evaluation  of  radium  preparations  with  the 
electron  counting  tube  by  the  y-ray  method.  H. 
Neufeldt  (Physikal.  Z.,  1929,  30,  494-195).— The 
method  allows  amounts  of  radium  down  to  1(H  mg. 
to  be  determined  to  within  10%;  The  sensitivity 
is  1000  times  that  of  other  methods.  An  automatic 
counting  device  is  used.  R,  A.  Morton. 

Preparation  of  radium  emanation.  K.  Peters 
and  K.  Well  (Naturwiss.,  1929;  17,  690). — If  the 
preparation  of  radium  emanation  is  carried  out  under 
conditions  permitting  the  y-activity  of  the  residue 
and  the  emanation  to  be  determined  during  the 
progress  of  tlio  separation,  evidence  is  obtained  of  the 
existence,  of  y-radiation  of  about  1  minute  life  period 
arising  from  a  volatile  carrier.  The  material  is  con¬ 
densed  at  —185°,  and  is  apparently  a  gas.  The  work 
is  being  carried  out  on  radium  from  other  sources  in 
order  to  ascertain  if  the  particular  material  used 
contained  an  unusual  constituent. 

R.  A.  Morton. 

Use  of  radioactive  recoil  atoms  for  diffusion 
measurements .  G.  von  Hevesy  and  W.  Seith  (Z. 
Physik,  1929,  56,  790 — 801). — The  emission  of 
a-ray  recoil  atoms  from  a  film  of  the  chloride  of 
thorium -R  deposited  on  a  surface  of  lead  chloride 
diminishes  on  warming  to  temperatures  between 
160°  and  270°.  This  change  affords  an  accurate 
method  of  measuring  velocities  of  diffusion  in  lead 
halides  down  to  diffusion  constants  of  1(H3  cm.2 
per  day.  The  values  obtained  for  the  diffusion  con¬ 
stants  of  lead  ions  in  lead  chloride  and  lead  iodide 
are  D=l*06x  10V81****  and  D=3*43  X  l0h^fIiTt 
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respectively.  In  the  case  of  the  iodide  a  value  of 
the  same  order  has  been  obtained  by  measurements 
of  the  decrease  of  a-ray  activity.  The  transport 
number  of  the  lead  ion  is  calculated  to  be  10~5,  These 
values  are  in  good  agreement  with  the  observations 
of  Tubandt  (Z.  Elektrochein.,  1928*  34,  482).  The 
high  value  of  the  heat  of  relaxation  of  the  lead  ion 
(38120  g.-cal.)  compared  with  that  of  the  chlorine  ion 
(11180  g.-cal.)  explains  the  observation  made  by 
Tubandt  that  the  conductivity  in  the  solid  state  is 
due  almost  entirely  to  the  chlorine  ion. 

J.  W.  Smith. 

[Radio]aetivity  of  lead  obtained  from  the  roof 
of  Paris  Observatory*  A.  Smits  and  (Miss)  0.  H. 
MacGillavry  (Proc.  K.  Akad.  Wetensch,  Amster¬ 
dam,  1929,  32,  610— 613)— The  observation  of 
Maracineanu  (A.,  1925,  ii,  3»48)  that  a-particles  are 
emitted  from  lead,  but  only  from  the  surface  exposed 
to  the  sun’s  rays,  has  been  confirmed  with  a  sample 
cut  from  the  roof  of  Paris  Observatory  two  years 
previously.  Lead  is  being  subjected  to  solar  radi¬ 
ation  in  sealed  quartz  vessels  in  order  to  establish 
whether  the  effect  is  due  to  irradiation  or  to  atmo¬ 
spheric  dust.  R,  A.  Morton* 

Calculation  of  radioactive  decay  constants  by 
wave  mechanics*  I.  Sbxl  (Z,  Physik,  1929,  56* 
62— 71).— The  suggestions  of  Gamow,  Gurney,  and 
Condon  have  been  elaborated  into  an  exact  analysis 
by  means  of  which  the  decay  constants  of  the  three 
radioactive  groups  have  been  calculated ;  the  values 
are  in  good  agreement- with  experiment, 

R,  W*  Lunt. 

The  differential  equations  of  the  treatment 
of  radioactive  a-particle  emission  in  wave 
mechanics,  T.  Sexl  (Z.  Physik,  1929,  56*  72—93). 
— Mathematical,  R,  W.  Lunt, 

Reflexion  of  atoms  from  crystals.  A.  Ellett, 
H.  F.  Olson,  and  H.  A.  Zahl  (Physical  Rev.,  1929, 
[ii],  34,  493—501 ;  cf.  A.,  1928,  566).— The  specular 
reflexion  of  beams  of  cadmium  atoms  from  clean 
cleavage  surfaces  of  rock-salt  was  investigated,  and 
an  expression  is  given  for  the  velocity  of  the  reflected 
beam ;  the  conditions  lor  specular  reflexion,  from  a 
second  crystal  are  considered.  Results  indicate  that 
associated  with  motion  of  translation  of  uncharged 
atoms  and  molecules  there  is  a  wave  phenomenon  of 
the  type  postulated  by  do  Broglie.  N.  M.  Bligh. 

Wave-mechanics  of  an  atom  with  a  non- 
Coulomb  central  field.  IV,  Further  results 
relating  to  terms  of  the  optical  spectrum,  D.  R, 
Hartree  (Proc,  Camb.  Phil.  Soc.>  1929,  25,  310 — 
314 ;  cf.  A.,  1928,  216,  933). — Mathematical. 

J,  W.  Smith. 

Derivation  of  the  dispersion  formula  according 
to  the  Dirac  theory  of  the  electron.  K.  Nikolsky 
(Z.  Physik,  1929,  56,  709— 712).— Mathematical. 
The  form  of  the  dispersion  expression  is  the  same  as  is 
obtained  by  the  use  of  the  older  theory, 

A,  J.  Men, 

Lattice  energy  of  LiH  and  the  normal  potential 
of  H-.  R.  S.  Bradley  (Phil.  Mag.,  1920,  [vii],  7, 
1081 — 1084) —Lithium  hydride  is  assumed  to  have 
an  ionic  lattice  and  the  lattice  energy  is  determined 
from  the  force  constants  calculated  by  the  method  of 


Lennard-  Jones  assuming  that  the  repulsive  exponents 
of  Li+  and  H“  are  unchanged.  The  value  230*5 
kg, -cal,  so  obtained  leads  to  an  internucloar  distance 
of  2*18 A.,  as  compared  with  the  experimental  value 
2-01  A.  found  by  Bijvoet  (A.,  1923,  ii,  857).  Calcul¬ 
ations  based  on  a  thermodynamic  cycle  involving 
known  thermochemical  quantities  give  245*2  kg.-cal. 
as  the  lattice  energy,  the  discrepancy  between  the 
values  being  attributed  to  the  uncertainties  regarding 
the  ionic  radius  of  H_  and  the  repulsive  exponent  in 
the  crystal.  The  heat  of  hydration  of  is 

assumed  to  be  the  same  as  that  of  whence 

the  normal  potential  of  H  ~  is  found  to  be  — 1-70  volts, 
which  value  is  used  to  calculate  equilibrium  concen¬ 
trations  of  H~aq.,  and  it  is  shown  that  whilst  the 
of  a  solution  may  be  about  14  the  concentration  of 
is  still  of  the  order  1(H4  to  10~ls,  but  may  be  in¬ 
creased  by  the  aid  of  an  oxidation-reduction  system 
such  as  Fe++ — ^Fe++++e.  A.  E,  Mitchell. 

Effect  of  retardation  on  the  interaction  of  two 
electrons,  G.  Brett  (Physical  Rev.,  1929,  [ii],  34, 
553—573), 

Potential  thresholds  and  radioactive  disin¬ 
tegration  in  quantum  mechanics,  E.  H,  Ken- 
nard  (Physikal.  Z.,  1929*  30, 495 — 497 ) . — Theoretical . 

R.  A.  Morton. 

Radioactive  decomposition  and  relativity 
theory,  C.  Moller  (Z.  Physik,  55,  451 — 466). — 
The  quantum  mechanical  analysis  of  radioactive 
process  by  Gamow  and  Kudar  is  discussed  from  the 
point  of  view  of  relativity.  R.  W.  Lunt. 

Rigid  theory  of  diffusion  of  electrons  in  gases. 
H.  Bartels  (Z.  Physik,  1929,  55,  507— 532),— A 
rigid  theory  of  electron  diffusion  in  rare  gases  has 
been  derived  by  developing  the  analogy  between 
this  process  and  the  optical  theory  of  scattering ;  in 
contradistinction  to  Hertz3  theory,  it  leads  to  integral 
equations.  The  application  to  the  special  case  of 
diffusion  through  a  finite  layer  of  infinitely  diluted 
gas  is  discussed  in  relation  to  the  theory  of  Hertz, 
and  it  is  shown  that  by  careful  choice  of  boundary 
conditions  a  valuable  approximate  solution  may  be 
obtained.  R.  W.  Lunt. 

Wave  function  and  velocity  distribution  in 
degenerate  gases,  W,  Lenz  (Z,  Physik,  1929,  56, 
778 — 789), — Mathematical.  J.  W.  Smith. 

Quantum  theory  and  special  relativity,  M,  S. 
Yallarta  (Nature,  1929,  124,  336). 

Relationship  between  hf  e,  and  e2,  W.  N.  Bond 
(Nature,  1929,  124,  408— 409).— A  study  of  proba¬ 
bility,  and  of  the  agreement  of  evidence,  throws  doubt 
on  the  validity  of  Eddington's  relationship  chj 
2*e2—136,  and  tends  to  confirm  the  equation  l*09G8x 
105=(e5/A3)[2r.2/c(l+m/if)(e/m)]. 

A.  A.  Eldrxdge, 

Second-order  wave  equations  of  the  spinning 
electron.  G.  Temple  (Proc.  Roy.  Soe.,  1929,  A, 
125,  152 — 156). — Mathematical.  The  general  theory 
of  a  system  of  second-order  equations  satisfied  by  a 
wave  tensor  of  the  first  rank  is  given. 

L.  L.  Bikcumshaw. 

New  quantum  theory  of  the  ideal  monatomic 
gas  and  Avogadro's  law.  G.  Polvani  (Nuovo 
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Cim,,  1928,  5,  307—309;  Chem.  Zentr.,  1929,  i, 
616—617). 

Appearance  ol  noble  gases  in  vacuum  tube 
discharges.  D.  Dooley  (Nature,  1929, 124, 372). — 
No  evidence  for  the  production  of  noble  gases  from 
a  magnesium  nitride  film  on  the  electrodes  was 
obtained  (cf.  Riding  and  Baly,  A.,  1925,  ii,  925). 
The  appearance  of  such  gases,  particularly  helium, 
is  probably  due  to  diffusion  from  the  atmosphere. 

A.  A.  Eldiiidge. 

Turbulence  in  the  sun’s  atmosphere.  W.  H. 
McCrea  (Nature,  1929, 124,  442 — 443). 

Packing  of  atoms  in  alloys.  A,  Westgren  and 
A.  Almost  (Z.  physikal.  Chem.,  1929,  B,  5,  14 — 28). — 
The  variation  of  the  linear  lattice  dimensions  with 
composition  of  the  alloy  has  been  investigated  in  the 
^-phases  of  the  systems  Ag-Al,  Ou-Al,  and  Ni-Al, 
and  in  all  cases  the  parameters  are  less  than  those 
calculated  by  Vegard’s  addition  law  from  the  para¬ 
meters  of  the  components.  From  calculations  of  the 
volume  occupied  per  atom  in  the  various  phases  of 
the  above  systems,  and  of  the  systems  Cu-Zn,  Ag-Zn, 
Ag-Cd,  Cu-Mg,  and  Fe-W,  it  is  shown  that,  in  general, 
a  contraction  in  atomic  volume  accompanies  the 
formation  of  the  intermediate  phases.  The  atomic 
volumes  in  contiguous  phases  of  any  system  differ 
only  slightly,  so  that  the  curves  of  volumes  drawn 
for  a  series  of  phase  regions  are  almost  continuous. 
The  volume  contraction  Is  especially  marked  in 
nickel-aluminium  alloys,  and  it  is  suggested  that  this 
depends  on  the  fact  that  such  alloys  are  formed  by 
the  union  of  an.  atom  which  is  deficient  in  a  nuclear 
electron  with  one  of  normal  type.  F,  L.  Usher. 

Relation  between  colour  and  molecular 
structure  in  organic  compounds.  (Sir)  C.  V. 
Raman  and  S.  Bhagavantam  (Indian  J.  Physics, 
1929,  4,  57— 78).— Existing  theories  of  colour  in 
relation  to  structure  for  organic  compounds  are 
reviewed,  and  a  new  generalisation  is  proposed  to 
cover  the  facts  supporting  the  various  older  theories. 
The  theory  is  suggested  by  a  comparison  of  the 
structure  and  physical  properties  of  diamond  and 
graphite.  A  general  parallelism  is  shown  to  exist 
between  the  colour  or  light  absorption  and  the  degree 
of  optical,  electrical,  and  magnetic  anisotropy  of 
molecules  from  an  examination  of  data  on  light 
absorption  and  scattering,  electric  and  magnetic 
birefringence,  magnecrystalline  behaviour,  and 
crystalline  birefringence  of  carbon  compounds. 
Structures  and  groups  favouring  colour  development 
tend  generally  to  enhance  the  degree  of  optical, 
electrical,  and  magnetic  anisotropy  of  the  molecule. 
A  theoretical  basis  for  the  generalisation  is  given  by  the 
electron  theory  of  dispersion  and  theories  of  the  origin 
of  optical  anisotropy.  The  mechanism  of  light 
absorption  is  briefly  discussed,  with  reference  to 
electrical  conductivity,  and  the  special  type  of  photo¬ 
conductivity  observed  in  illuminated  crystals  of  high 
refractive  index,  N.  M.  Bligh. 

Intensities  in  the  harmonic  band  of  hydrogen 
chloride.  J.  L,  Dunham  (Physical  Rev.,  1929,  [ii], 
34,  438 — 452). — The  intensities  of  the  first  9  lines  of 
the  negative  branch  of  the  first  harmonic  absorption 


band  of  hydrogen  chloride  at  1  -76  g  were  measured  with 
a  prism  spectrograph,  using  a  galvanometer  and 
thermo-relay  to  observe  thermopile  voltages.  The 
positive  branch,  not  being  resolvable,  was  measured  as 
a  whole.  The  integrated  absorption  coefficient  of 
each  line  was  calculated  by  Bourgin’s  methods  (cf. 
A.,  1928,  1076).  A  calculation  of  the  intensity  ratio 
of  the  band  as  a  whole  to  that  of  the  fundamental 
from  the  Sehrodinger  equation  for  an  anharmonic 
oscillator  shows  satisfactory  agreement  with  experi¬ 
ment.  The  relative  intensities  of  the  lines  in  a  band  are 
calculated  from  an  analysis  of  the  effect  of  rotation, 
in  agreement  with  experiment.  N,  ML  Bligh. 

Spectropbotometric  study  of  micas.  T. 
Yoshimuba  (SuppL  Sci.  Papers  Inst.  Phys.  Chem. 
Res.  Tokyo,  1929,  11,  1—4). — The  extinction  co¬ 
efficients  of  various  coloured  micas  for  different  wave¬ 
lengths  and.  different  thicknesses  of  mica  have  been 
determined.  The  extinction  coefficients  of  thinner 
layers  were  always  greater  than  those  of  thicker  layers, 
probably  on  account  of  the  greater  effect  of  reflexion 
in  the  former  case.  The  colour  is  probably  due  to 
colloidal  particles,  as  no  characteristic  absorption 
bands  were  found.  C.  W.  Gibby. 

Rare  earths  associated  with  uraninites.  J.  K. 
Marsh  (Phil  Mag.,  1929,  [vii],  7,  1006-1011).- 
An  examination  of  six  uraninites  from  different 
localities  and  of  ages  205—900  x  10°  years  has  shown 
that  the  proportion  of  rare  earths  associated  with  the 
uraninites  is  greatest  in  those  of  greatest  age.  There 
is,  however,  no  relationship  between  the  quantities 
of  the  different  rare-earth  metals  associated  in  each 
uraninite,  and  it  is  suggested  that  the  rare  earths  are 
intimate  associates  rather  than  real  constituents  of 
these.  The  occurrence  of  the  rare  earth  is  attributed 
to  imperfections  in  the  chemical  or  physical  separations 
which  occurred  during  magmatic  segregation  and  the 
greater  amount  of  the  rare  earths  in  the  older  minerals 
is  attributed  to  greater  magmatic  turbulence  and 
volcanic  activity  in  the  earlier  geological  times. 

A.  E,  Mitchell, 

Absorption  spectrum  of  praseodymium  com* 
pounds  in  various  term  and  aggregation  con¬ 
ditions.  R.  Brunetti  (Nuovo  Cim.,,  1928,  5, 
391^03;  Chem.  Zentr.,  1929,  i,  1307-1308).— 
The  absorption  spectrum  of  praseodymium  compounds 
in  dilute  liquid  and  in  solid  solution  consists  of  four 
bands  in  the  visible  region  between  6000  and  4000  A, 
The  spectra  of  various  compounds  in  equal  small 
concentrations  show  only  small  differences.  The 
absorption  spectrum  of  the  solutions  and  super¬ 
imposed  polarised  multiplets  of  the  crystal  show  the 
mean  position  of  the  characteristic  radiations  of  the 
Pr 111  ion.  A.  A.  Eldridge, 

Band  spectrum  of  magnesium  oxide.  P.  N, 
Ghosh,  B.  C.  Mookebjee,  and  P.  C.  Mahan ti 
(Nature,  1929,  124,  303). — The  spectrum  contains 
eight  groups  of  bands  extending  from  4372  to  5700  A. ; 
the  61  band  heads  have  been  arranged  in  the  usual 
n\  nff  progression.  The  vibrational  constants  (cm.4) 
of  the  molecule  are  :  os0'  817*01,  co0V  2*378,  <a0,/ 
773*85,  ta0'V'  2*86.  The  molecule  is  of  the  normal 
type  with  small  change  in  the  moment  of  inertia. 

A.  A.  Eldridge. 
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Spectra  of  mercury,  cadmium,  and  zinc 
halides.  K.  Wieland  (Helv.  phys.  Acta,  1928,  1, 
442 — 434 ;  Chem.  Zentr.,  1929,  i,  1081 — 1082). — 
The  spectra  of  the  three  chlorides,  bromides,  and 
iodides  were  studied  in  the,  region  4000 — 2300  A. 
The  mercuric  chloride  spectrum  between  2650  and 
2380  A.  consists  of  nearly  100  bands.  The  isotope 
effect  for  chlorine  and  bromine  was  detected. 

A.  A.  Eld  ridge. 

Parameters  characterising  partial  polarisation 
of  light  emitted  by  fluorescence,  P.  Soleillet 
(Ann,  Physique,  1929,  [x],  12,  23 — 97). — A  more 
detailed  treatment  of  work  already  published  (this 
vol,  120), 

Duration  of  fluorescence  ol  uranyl  salts  in  the 
solid  state  and  in  solution.  R.  Delorme  and  F. 
Perrin  (J.  Phys.  Radium,  1929,  [vi],  10,  177 — 
186). — -Uranyl  salts  excited  by  blue  light  emit  intense 
green  fluorescence,  the  intensity  of  which  has  been 
determined  in  relation  to  time  by  means  of  a  phos- 
phoroscope  and  a  photometric  arrangement.  The 
time  t,  defined  by  J=i0e-4/r,  indicating  the  mean  life 
period  of  the  molecules  in  the  excited  state,  has 
been  determined  at  20°  and  at  —ISO0.  For  the  solid 
uranyl  salts  the  following  values  illustrate  the  results  : 
sulphate  (cryst.)  rxlO4  sec.  equals  2*5  at  20°  and  3*5 
at  —180°;  nitrate  (cryst.  6H20)  6*1  and  8;  chloride 
1*54  and  3*6,  respectively.  The  increased  duration 
effected  by  cooling  in  liquid  air  is  therefore  relatively 
small.  Dilute  solutions  of  uranyl  sulphate  in  pure 
sulphuric  acid  (viscosity  0*2)  show  fluorescence 
characterised  by  t=1*4x10“4  see.  at  17°,  the  value 
decreasing  with  rise  of  temperature,  with  increas¬ 
ing  concentration,  or  addition  of  water.  Traces  of 
added  substances,  e.g hydrochloric  acid,  greatly 
reduce  the  value  of  x.  Solutions  of  uranyl  meta¬ 
phosphate  in  metaphosphorie  acid  show  values  of  t 
varying  greatly  with  the  viscosity,  x  being  0*9x  I  O'4 
sec.  for  a  solution  twice  as  viscous  as  water,  and 
7  X 1CH  for  a  thick  glassy  solution.  The  results  sup¬ 
port  the  hypothesis  that  the  luminescence  is  due  to 
simple  fluorescence  of  long  duration,  t.c.,  electronic 
activation  followed  by  spontaneous  deactivation. 

R,  A.  Morton. 

Resonance-fluorescence  phenomenon  in  the 
cyanogen  spectrum.  H.  T.  Byck  (Physical  Rev., 
1929,  [ii],  34,  453 — 456). — Experiments  were  made  to 
test  Herzberg's  view  that  the  intensification  of  certain 
pairs  of  lines  in  the  violet  ON  bands  was  due  to  the 
absorption  of  radiation  of  short  wave-length  from 
nitrogen  bands  in  the  far  ultra-violet  (cf .  A.,  1928,  813, 
931 ;  this  vol.,  489).  Radiation  from  the  nitrogen 
discharge  was  found  to  have  no  effect  on  the  appear¬ 
ance  or  non-appearance  of  the  doublets ;  the  intensifi¬ 
cation  was  found  to  depend  on  the  pressure  under 
which  the  excitation  of  the  CN  spectrum  occurs,  and 
appears  to  result  from  collision  with  some  higher- 
energy  atomic  or  molecular  species  the  formation  of 
which  is  suppressed  at  higher  pressures.  Herzberg’s 
explanation  is  not  supported.  N.  M.  Bligh. 

Diffusion  of  photoluminescence  by  repeated 
absorption  and  radiation  processes.  G.  A.  Gam- 
btjrzev  (Z.  Physik,  1929, 55,  533— 545).— The  changes 
resulting  from  diffusion  of  radiation  on  the  increase 


or  decrease  of  the  duration  of  luminescence  of  mole¬ 
cules  are  considered. 

[Observation  of]  fluorescence.  M.  Haitinger 
and  ¥.  Reich  (Chem.  Fabr.,  1929,  379— 380}.— The 
exciting  ultra-violet  light  falls  vertically  on  to  the 
surface  of  the  liquid  and  the  resulting  fluorescence 
is  observed  laterally.  The  breadth  of  the  fluorescence 
band  at  the  surface  is  determined  by  the  nature  and 
concentration  of  the  fluorescent  substance  and  by 
the  solvent  used.  The  intensity  of  the  fluorescence  is 
increased  by  interposition  of  a  water  lens. 

J.  S.  Carter. 

Raman  effect.  A.  Dadieu  and  F.  Kghlrausch 
(Monatsh.,  1929,  52,  220— 240).— See  this  vol.,  976. 

Does  the  nitrogen  nucleus  conform  with  the 
Bose  statistics  ?  ~  W.  Heitler  and  G.  Herzberg 
(Naturwiss.,  1929,  17,  673 — 674). — The  observations 
of  Rasetti  (this  vol.,  975)  on  the  Raman  effect  with 
molecular  nitrogen  indicate  that  the  nitrogen  nucleus 
complies  with  the  Bose  statistics.  Important 
theoretical  significance  concerning  the  quantum 
mechanics  of  the  nucleus  is  attached  to  this  fact,  but 
the  conclusions,  stand,  or  fall  with  the  correctness  of  the 
analysis  of  the  Raman  spectrum.  R.  A.  Morton. 

Incoherent  scattered  radiation  in  diatomic 
molecules.  F,  Rasetti  (Physical  Rev.,  1929,  [ii], 
34,  367 — 371). — Using  a  tube  suitable  for  gases  at 
10 — 15  atm.  pressure,  the  Raman  spectra  excited  in 
hydrogen,  nitrogen,  oxygen,  and  nitric  oxide  by  the 
mercury  line  2536  A,  were  photographed  with  a  quartz 
spectrograph.  Very  complete  results  were  obtained 
for  hydrogen.  The  constants  R0==&/8x2I0e,  for  zero 
rotation,  and  o>0/1,  the  frequency  of  transition  from  the 
zero  to  the  first  vibrational  state,  are  found  respect¬ 
ively  to  have  the  values  694£0*03  and  4162*1  £0*3 
for  hydrogen,  1*992 £0*005  and  2330*7  £0*2  for 
nitrogen,  and  1*436£0*005  and  1554*7 £1*0  for 
oxygen.  The  spectra  were  in  accordance  with 
theoretical  deductions  (cf.  this  vol.,  627,  975 ;  Hill 
and  Kemble,  ibid.,  865).  N,  M.  Bligh. 

Fine  structure  of  infra-red  absorption  in 
organic  compounds  and  the  Raman  effect. 
R.  B.  Barnes  (Nature,  1929,  124,  300 — 301),— The 
infra-red  absorption  bands  of  benzene,  toluene,  o~,  m-t 
and  p- xylene,  ethylbenzene,  butylbenzene,  chloro¬ 
benzene,  and  bromobenzene  have  been  studied.  The 
benzene  band  at  3*25  y  consists  of  three  components 
at  3*231,  3*253,  and  3*291  y,  respectively.  For 
toluene,  intensity  changes  and  new  bands  which  com* 
bine  to  produce  an  apparent  shift  to  3*35  y  are  detailed. 
In  o-xylene  only  one  benzene  vibration  is  possible, 
and  it  has  been  shifted  by  0*007  y>  In  m-xylene  only 
the  band  at  3*291  y  occurs.  In  p-xylene  the  bands  at 
3*231  and  3*291  y  occur.  In  the  xylenes  a  group  of 
strong,  complex  bands,  apparently  due  to  the  two 
methyl  groups,  occurs  in  the  region  3*3 — 3*5  y. 
Similar  results  were  obtained  with  the  other  com¬ 
pounds.  For  each  Raman  line  a  corresponding  infra¬ 
red  band  was  found,  but  many  of  the  infra-red  bands 
have  not  been  predicted  by  the  observation  of  Raman 
lines.  A.  A.  Eldridge. 

Raman  spectrum  and  fluorescence  of  benzene. 
C.  V.  Shapiro  (Nature,  1929..  124,  372).— Since  the 
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frequencies  concerned  in  the  Raman  effect  may  be 
attributed  to  vibrational  frequencies,  or  combinations 
of  such  frequencies,  of  the  normal  electronic  state  of 
the  molecule,  it  is  to  be  expected  that  these  levels  will 
appear  as  end  states  in  the  process  of  emission  or 
fluorescence.  This  is  confirmed  for  benzene.  All  the 
bands  recorded  by  Riemann  (A.,  1926,  660)  can  be 
arranged  in  series  according  to  the  general  equation 

where  v0= 

37494,  a™921,  and  the  6  levels  (with  corresponding 
Raman  values  in  parentheses)  are :  bx  998  (991),  K 
600  (605),  ba  855  (853),  1180  (1176). 

A,  A.  Eldkxdge, 

Method  for  measuring  the  dielectric  constants 
of  conducting  liquids,  A.  Astxn  (Physical  Rev., 
1929,  [ii],  34,  300 — 309). — In  view  of  the  wide  diverg¬ 
ence  of  reported  results,  a  modified  resonance  method 
for  determining  the  dielectric  constants  of  conduct¬ 
ing  liquids  has  been  applied  to  dilute  solutions  of 
potassium  chloride  for  various  concentrations,  and 
also  to  check  values  for  sugar  solutions.  The  dielectric 
constant  of  benzene  determined  by  a  method  devised 
for  non-conducting  liquids  and  giving  absolute  values 
directly  was  2^239^0-005  at  25°;  the  value  for 
water  by  comparison  is  79*o±0'5  at  25°. 

K  M.  Bligbl 

Dielectric  constants  of  imperfect  conductors. 
R.  T.  Lattey  and  O.  Gatty  (Phil  Mag*,  1929,  [vii], 
7,  985 — 1004) . — The  corrections  to  be  applied,  for  the 
inductance  of  the  leads  and  the  effects  of  leakage,  in 
the  determination  of  the  capacity  of  a  condenser  are 
discussed  and  the  results  applied  in  the  measurement 
of  the  dielectric  constants  of  a  number  of  liquids  at 
different  temperatures ;  the  corrected  values  of  the 
dielectric  constants  are  compared  with  those  obtained 
by  other  observers.  In  some  cases  there  are  vide 
discrepancies  between  the  different  values.  For 
liquids  of  high  dielectric  constant  the  temperature 
coefficient  of  the  dielectric  constant  is  found  to  con¬ 
form  with  Abegg’s  formula.  A.  E.  Mitchell. 

Dielectric  constant  of  carbon  dioxide  as  a 
function  of  its  density.  J.  G.  Kirkwood  (Abst. 
Theses  Mass.  Inst.  Tech.,  1929,  No.  4,  56—58).— 
The  dielectric  constant,  s,  of  gaseous  and  liquid  carbon 
dioxide  under  high  pressures  has  been  measured,  at 
various  temperatures.  With  the  gas  at  35°,  the  mole¬ 
cular  polarisation,  as  given  by  (e—l)P/{e+2),  where 
V  is  the  molecular  volume,  rises  continuously  at  first 
with  increasing  density,  but  just  beyond  the  critical 
density  there  is  a  sharp  discontinuity  and  the  value 
begins  to  fall  rapidly ;  at  100°  the  values  are  rather 
greater,  but  show  a  similar  variation  with  density. 
The  Clausius-Mosotti  formula,  as  modified  by  Debye, 
on  the  other  hand,  would  require  the  molecular 
polarisation  to  be  independent  of  the  temperature  and 
density.  This  discrepancy  is  probably  due  to  it  being 
inadmissible  to  neglect  the  field  due  to  neighbouring 
molecules  when  calculating  the  total  polarising  field 
at  a  point  within  a  gas  at  high  pressure  when  an 
external  field  is  applied,  and  furthermore  change  in 
density  has  an  effect  on  the  structure  of  the  mole¬ 
cules.  At  low  densities  the  gas  appears  to  contain  at 
least  two  kinds  of  molecules ;  if  one  form  had  a  per¬ 
manent  electric  moment  and  were  formed  in  increasing 


amounts  with  rise  in  either  density  or  temperature, 
the  results  obtained  would  be  partly  explained. 

R.  Cxjthill, 

Dielectric  constant  of  ethyl  ether  in  the  critical 
state.  N,  Litvinov  and  V.  Litvinov  (Z.  Physik, 
1929,  57,  134 — 144), — A  resonance  method  is  used  for 
tho  determination  of  tho  dielectric  constant  of  liquid 
ethyl  ether  at  high  temperatures,  up  to  the  critical 
temperature.  The  results  are  compared  with  the 
theoretical  expectations  from  the  work  of  Gans  and 
Debye.  Up  to  180°  there  is  agreement,  but, not  in  the 
neighbourhood  of  tho  critical  point.  A.  J.  Mee. 

Some  applications  of  electric  moments  to 
electronic  theories  of  valency.  C,  P.  Smyth  (J. 
Amer.  Chem.  Soe.,  1929,  51,  2380 — 2388), — Absence 
of  an  electric  moment  in  tho  paraffins  and  also  of  any 
variation  in  the  moments  of  the  higher  ketones  and 
alkyl  halides  indicates  absence  of  measurable  alternate 
polarity  in  the  hydrocarbon  chain,  or  of  inherent 
dissymmetry  in  the  electronic  linkings  of  alkyl  radicals. 
No  measurable  polarity  is  transferred  through  more 
than  two  atoms  in  the  chains.  The  ethylene  double 
linking  has  no  measurable  polarity  and  appears  to  be 
comparatively  rigid ;  polarity  may  arise  when  different 
radicals  aro  attached  on  opposite  sides  of  the  linking. 
It  is  suggested  that  the  directive  influences  and 
effects  on  chemical  activity  commonly  attributed  to 
differences  in  polarity  may  be  due  to  differences  in  the 
energy  levels  occupied  by  the  valency  electrons,  which 
may  or  may  not  give  rise  to  measurable  polarity. 

S.  K.  Tweedy. 

Characteristic  regularity  in  the  molecular 
polarisation  of  some  pure  dipole  substances, 
P,  Gross  (Physikal.  Z>,  1929,  30,  504 — 506). — The 
molecular  polarisation  Pm=(e— 1)M j{z+2)d  (s  being 
the  dielectric  constant,  M  the  mol.  wt.,  and  d  the 
density)  for  a  given  typo  of  organic  halogen  derivative 
is  a  constant,  independent  of  the  particular  halogen 
substituted.  In  some  cases  tho  constancy  of  Pm  in 
a  series  is  less  clearly  shown,  but  the  deviations  do  not 
exceed  the  known  errors  in  determining  dielectric 
constants.  The  electron  polarisation  PE)  determined 
from  the  molecular  refraction,  increases  whilst  Pm 
decreases  if  the  halogen  derivatives  from  chlorine  to 
iodine  are  compared.  The  total  polarisation  of  the 
free  molecule  is  approximately  constant  in  some  eases, 
hut  not  in  others.  R.  A.  Morton. 

Measurement  of  the  magnetic  rotation  of  gases 
and  vapours*  R.  be  Mallemann  and  P,  Gabiano 
(Compt.  rend.,  1929,  189,  281— 282).— The  magnetic 
rotations  of  carbon  dioxide,  sulphur  dioxide,  carbon 
disulphide,  ethylene,  and  ethyl  chloride  have  been 
determined  in  an  improved  apparatus  which  enables 
measurements  to  be  made  at  pressures  up  to  2—3  atm. 
The  results  are  compared  with  those  of  other  workers. 
In  particular,  the  constant  for  gaseous  carbon  disul¬ 
phide  is  two  thirds  that  of  the  liquid,  and  the  relatively 
large  value  obtained  for  acetylene  is  an  example  of  the 
influence  of  the  carbon  triple  linking.  J.  Grant. 

Magnetic  birefringence  in  liquids  of  the  ali¬ 
phatic  series.  M.  Ramanabham  (Indian  J. 
Physics,  1929,  4,  15 — 38). — Apparatus  is  described  by 
which,  in  conjunction  with  a  Rayleigh  compensator, 
the  magnetic  birefringence  was  observed  and  measured 
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for  the  first  time  for  30  liquids  of  the  aliphatic  series. 
Saturated  compounds  and  their  derivatives  generally 
showed  negative  double  refraction.  Compounds' con¬ 
taining  the  carbonyl  group  showed  positive  birefring¬ 
ence.  Water  was  negatively  birCfringent.  Values 
were  found  for  (np— ns)j\H2}  the  Cotton-Mouton 
constant,  where  np~ns  is  the  difference  of  the'  two 
refractive  indices,  X  is  the  wave-length  of  the  light 
employed,  and  H  is  the  strength  of  the  magnetic  field. 
Some  approximate  calculations  arc  given  of  magnetic 
anisotropy  of  organic  molecules,  obtained  from  bire¬ 
fringence  data  and  the  optical  anisotropy  of  the 
molecules  found  from  the  work  of  Krishnan  on  light- 
scattering  (A.,  1928,  461).  Aliphatic  molecules  are 
very  feebly  anisotropic  compared  with  aromatic 
molecules,  1ST.  M.  Bligh. 

Anisotropy  of  the  polarisation  field  in  liquids. 
K.  S.  Krishnan  and  S.  R.  Rao  (Indian  J.  Physics, 
1929,  4,  39 — 55). — It  was  supposed  that  the  Lorentz 
expression  for  the  polarisation  field  acting  on  any 
molecule  in  a  refracting  medium,  due  to  the  doublets 
induced  in  the  surrounding  ones,  was  applicable  to 
liquid  media  consisting  of  optically  anisotropic  mole¬ 
cules  only  if  the  molecular  distribution  round  the 
single  molecule  should  be  spherically  symmetrical  and 
if  their  orientations  with  respect  to  it  should  be  entirely 
fortuitous.  The  validity  of  these  two  conditions  is 
discussed  on  the  basis  of  recent  evidence  on  the  fine 
structure  of  liquids  by  X-ray  diffraction,  and  for  highly 
asymmetric  molecules  the  former  condition  is  not 
found  to  be  justified.  The  anisotropy  of  the  polar¬ 
isation  field  is  evaluated  for  various  liquids  from  X-ray 
data  and  shows  good  agreement  with  results  calculated 
from  measurements  on  light  scattering.  The  influ¬ 
ence  of  the  molecular  density  is  discussed.  The 
anisotropy  tends  asymptotically  to  a  maximum  value 
determined  by  the  asymmetry  of  the  molecule,  at  high 
densities,  and  to  zero  at  low  densities,  in  agreement 
with  theoretical  considerations.  N.  M.  Bligh. 

Diamagnetism  and  wave  mechanics.  F. 
Bitter  (Physikal.  Z.,  1929,  30,  497-504).— 

Mathematical.  R.  A.  Morton. 

Anomalous  diamagnetism.  C.  V.  Raman 
(Nature,  1929,  124,  412). — The  assumption  of  the 
existence  of  closed  electron  orbits  of  dimensions 
larger  than  atomic  in  association  with  the  crystal 
lattice  of  bismuth  furnishes  an  explanation  of  the  pro¬ 
nounced  diamagnetic  anisotropy,  the  large  Hall  effects, 
and  the  changes  of  electrical  resistance  exhibited  by 
bismuth.  Kapitza’s  results  (this  voL,  989)  are  also 
in  accord  with  Ehrenfest’s  hypothesis. 

A.  A.  Eldridge. 

Electrical  spectrum  of  water  with  undamped 
oscillations  in  the  wave-length  range  3000 — 
2200  nim.  N.  Nqvosilzey  (Ann,  Physik,  1929, 
[v],  2,  515 — 536). — An  apparatus  is  described  whereby 
the  refraction  of  undamped  waves  in  the  region  2 — 4  m. 
by  liquids  can  be  measured  to  within  0*15%.  For 
water  n11  has  the  following  values  :  8*996  at  3000 — 
2800  mm.,  9-003  at  2800 — 2600  mm.,  9  0065  at  2600 — 
2200  mm.  No  anomalous  dispersion  was  detected  in 
the  region  studied  The  dielectric  constant  (n17)2  is 
81*02 — 81*07,  in  good  agreement  with  other  data. 

R.  A.  Morton. 


Dispersion  and  absorption  line  width  in  the 
alkali  vapours.  S.  A.  Korff  (Physical  Rev.,  1929, 
[ii],  34,  457 — 462 ;  cf.  this  voL,  635). — Measurements 
were  made  photographically  at  various  vapour  densi¬ 
ties  of  the  widths  in  absorption  of  the  sodium-D  lines, 
and  of  rubidium  4201  and  4215  A.  -  Stewart's  line- 
width  equation  (AstrophyS.  J.,  1926,  59,  30)  was 
verified  for  higher  series  members  for  the  first  time. 
Photographic  measurements  of  the  refractivity  of 
sodium  vapour  near  -  the  D-lines  were  made,  using  the 
interferometer-spectroscope  method  (cf.  A,,  1928, 
1310),  with  increased  accuracy  over  previous  visual 
measurements.  The  dispersion  conforms  to  the 
classical  curve ;  the  form  of  the  dispersion  to  line  width 
relation  remains  unchanged  for  higher  series  members. 
A  short  theoretical  summary  of  dispersion  and  quan¬ 
tum  modifications  is  given.  N.  M.  Bligh. 

Anomalous  dispersion  of  lithium  vapour.  A, 
Filippov  (Naturwiss.,  1929,  17,  689).— Preliminary. 
The  anomalous  dispersion  in  the  region  of  the  first 
25  members  of  the  principal  series  of  lithium  has  been 
observed  and  measured  interferometrically  for  14 
lines.  R.  A.  Morton. 

Anomalous  dispersion  of  sodium  vapour.  A. 
Filippov  and  V,  Prokofiev  (Z.  Physik,  1929,  56, 
458—476). — The  anomalous  dispersion  associated 
with  the  doublets  of  the  principal  series  of  sodium  has 
been  measured  in  16  out  of  25  observed  cases,  using  a 
fluorspar  interferometer ;  from  these  measurements 
the  transition  probabilities  in  the  principal  series  have 
been  calculated.  The  values  for  the  first  four  doublets 
agree  with  those  calculated  by  wave  mechanics. 

R.  W.  Lunt. 

Chemical  combination  as  an  electrostatic 
phenomenon.  X.  A.  E.  van  Arkel  and  J,  H. 
Be  Boer  (Chem.  Weekblad,  1929,  26,  402 — 406;  cf. 
this  voL,  983). — The  influence  of  atomic  deformation 
on  the  energy  associated  with  a  binary  compound  is 
discussed  with  a  view  to  derive  the  most  probable 
configuration  of  the  ions  in  the  molecule.  Types  of 
molecule  containing  atoms  bearing  a  different  number 
of  charges,  e.g.,  water  and  ammonia,  are  considered, 
with  special  reference  to  molecules  wherein  the  out¬ 
lying  ions  exert  considerable  deformatory  action  on  a 
polarisable  central  ion.  The  energy  relationships  of 
the  water  molecule  are  calculated  and  from  the  results 
the  probable  atomic  orientation  is  deduced. 

H.  F.  Gillbe. 

Theory  of  complex  compounds.  I.  I.  I. 
Tscherniaev  (Ann.  Inst.  Platine,  1927,  No.  5,  118 — 
156). — The  “  trans  influence  ”  is  employed  in  explan¬ 
ation  of  the  behaviour  of  complex  compounds. 

Chemical  Abstracts. 

Electronic  interpretation  of  oxidation  and 
reduction.  W.  A.  Noyes  (J.  Amer.  Chem.  Soc., 
1929,  51,  2391 — 2396). — Consideration  of  electronic 
oxidation  mechanisms  in  the  light  of  principles  which 
have  been  used  to  reconcile  the  positive-negative 
valency  theory  of  Noyes,  Stieglitz,  etc.  with  the 
theories  of  Lewis,  Langmuir,  and  others  leads  to  the 
formulation  of  three  types  of  oxidation  processes, 
(i)  Oxidation  by  transfer  of  an  electron  from  one  atom 
to  another  (e,g.,  oxidation  of  sodium  by  chlorine ; 
dissolution  of  aluminium  in  sodium  hydroxide  solu- 
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tion).  (ii)  Addition  of  a  positive  hydroxyl  group  to 
an  unshared  pair  of  electrons  either  of  a  negative  ion 
or  of  an  electrically  neutral  molecule,  in  the  latter 
case  with  separation  of  a  hydrogen  ion  and  formation 
of  a  seraipolar  union  (e.g.>  oxidation  by  hydrogen 
peroxide  of  trimethylamine  to  its  oxide),  (iii)  Separ¬ 
ation  of  an  electrically  neutral  semipolar  oxygen  atom 
(which  may  preserve  its  semipolarity  in  the  new 
compound  or  may  form  a  hydroxyl  group),  followed 
by  its  union  with  an  unshared  pair  of  electrons 
(e,g.,  thermal  conversion  of  potassium  chlorate  into 
perchlorate).  S.  K.  Tweedy. 

New  chemical  theory  and  its  thermodynamical 
consequences.  A.  Gosselin  and  M.  Gosselin  (J. 
Chiin.  phys.,  1929,26,349—367).— A  theory  of  chemical 
combination  based  on  the  conception  that  the  mole¬ 
cules  of  gaseous  elements,  e.g.,  H2,  N2  (doublets), 
and  compound  molecules  remain  intact  in  compounds. 
Thus  ammonia  is  HN-H2,  methane  H2C-H2,  hydroxyl- 
amine  NH-H20.  Three  kinds  of  linkings  are  distin¬ 
guished  ;  polar  (ionisable),  steric  (similar  to  Werner’s 
co-ordination  linking),  and  mixed.  The  formulae  of  a 
large  number  of  compounds  on  this  basis  are  given. 
Heats  of  formation  obtained  from  these  formulae  by 
assuming  that  every  linking  has  a  constant  value, 
independent  of  others  present  in  the  molecule,  agree 
with  the  experimental  values,  J.  A.  V.  Butler. 

Surface  tension  of  mercury  in  the  presence  of 
gas  under  varying  pressures.  S.  G.  Cook 
(Physical  Rev.,  1929,  [ii],  34,  513 — 520). — Using  a 
slight  modification  of  Poindexter’s  apparatus  (cf.  A., 
1927,  1132)  the  maximum  surface  tension  was  reached 
only  when  mercury  vapour  was  present.  For 
hydrogen,  oxygen,  air,  and  carbon  dioxide  the  surface 
tension  was  investigated  in  relation  to  time  of  exposure 
to  the  gas  and  to  gas  pressure.  For  a  given  pressure 
as  the  gas  is  adsorbed,  the  tension  falls  to  an  equili¬ 
brium  value,  which  rises,  as  the  pressure  is  reduced, 
to  a  maximum  depending  on  the  nature  of  the  gas. 
The  maximum  value  for  mercury-hydrogen  was  441, 
and  for  mercury-mercury  vapour  515  dynes /cm. 

N.  M.  Bligh. 

Size  of  the  molecules  of  fatty  acids.  F.  J.  Hill 
(Phil.  Mag.,  1929,  [vii],  7,  940 — 940). — A  combination 
of  du  Nouy’s  tensimeter  and  Ferguson’s  sphere  method 
is  used  to  replace  Langmuir’s  balance  method  for 
determining  the  change  in  surface  tension  of  water  on 
the  surface  of  which  small  quantities  of  fatty  acids 
are  spread.  The  acid  is  added  to  the  water  in  ether 
solution  of  known  concentration.  The  results  of 
measurements  from  which  are  deduced  the  dimen¬ 
sions  of  the  molecules  of  oleic,  palmitic,  and  stearic 
acids  are  in  fair  agreement  with  those  obtained  by 
Langmuir,  with  discrepancies  in  the  values  for  palmitic 
and  stearic  acids,  the  ratios  of  length  to  breadth  being 
respective^  2-3  and  3-8,  whilst  Langmuir  obtained 
5-2  and  5*3.  A.  E.  Mitchell. 

Scattering  of  X-radiation  by  two-dimensional 
gratings.  W.  Linnik  (Z.  Physik,  55,  502 — 506).— 
The  experimental  difficulties  which  beset  attempts  to 
observe  scattering  from  two-dimensional  crystal 
gratings  have  been  resolved  by  passing  an  X-ray 
beam  through  a  number  of  thin  sheets  of  the  material 
under  examination.  These  sheets  are  arranged  so 


that  they  all  project  on  to  the  position  they  held  in 
the  crystal  from  which  they  were  cut,  and  are  spaced 
at  irregular  distances.  Spectrograms  are  given  for 
mica,  gypsum,  and  calcite.  R.  W.  Lunt. 

X-Ray  investigation  of  statistical  anisotropy 
in  crystal  masses.  W.  E.  Schmid  (Z.  Physik, 
1929,  56,  740 — 750). — The  statistical  anisotropy  of 
crystal  masses  has  been  investigated  by  an  X-ray 
method.  The  interpretation  of  the  diagrams  is 
discussed.  J.  W.  Smith. 

Anomalous  dispersion  in  the  X-ray  region. 

R.  Forster  (Helv.  phys.  Acta,  1928,  1,  18 — 46; 

Chem.  Zentr.,  1929,  i,  969— 970):— The  refractive 
index  of  X-rays  as  a  function  of  the  wave-length 
between  0*5  and  2*3  A.  was  studied  for  glass,  silver, 
and  copper.  A.  A.  Eldridge. 

X-Ray  investigation  of  some  mixed  crystal 
systems  having  monoxides  as  components. 
Systems  CoO-MgO,  NiO-MgO,  and  CoO . NiO. 

S.  Holgersson  and  A.  Karlsson  (Z.  anorg.  Chem.. 

1929, 182,  255 — 271). — For  the  three  systems  investi¬ 
gated  there  exists  complete  miscibility,  Vegard’s  law 
of  the  additivity  of  the  linear  dimensions  of  the 
interchangeable  elements  in  the  lattice  being  con¬ 
firmed.  H.  F.  Gillbe. 

X-Ray  investigation  of  iron  and  zinc  alloys. 
A.  Osawa  and  Y.  Ogawa  (Sci.  Rep.  Tohoku,  1929, 
18,  165 — 176). — X-Ray  examination  of  iron-zinc 
alloys  shows  the  existence  of  two  compounds ,  Fe3Zn]0 
and"  FeZn7.  The  former  has  a  cubic  lattice  with  a 
parameter  of  8*93  A.  and  52  atoms  per  unit  cell,  and 
the  latter  has  a  hexagonal  closely-packed  lattice  of 
the  magnesium  type.  Iron-zinc  alloys  are  closely 
similar  in  their  crystalline  forms  to  silver-zinc,  copper- 
zinc,  and  gold-zinc  alloys.  R.  Cuthill. 

Crystal  analysis  of  solid  a-nitrogen.  J.  de 
Smedt,  W.  H.  Keesom,  and  H.  H.  Mooy  (Proc.  K. 
Akad.  Wetensch.  Amsterdam,  1929,  32,  745—748 ; 
cf.  A.,  1926,  1082). — Carefully  purified  nitrogen  was 
submitted  at  the  temperature  of  liquid  hydrogen  to 
the  Ka  radiations  from  copper.  Analysis  of  the 
photographs  obtained  points  to  a  quadratic  crystal 
structure.  N.  M.  Bligh. 

Crystal  structure  of  solid  nitrogen.  L.  Vegard 
(Nature,  1929,  124,  267,  337,  and  Naturwiss.,  1929, 
17,  672;  cf.  this  vol.,  987). — The  unit  cubic  cell,  of 
side  5*65  A.,  contains  8  atoms.  The  space-group  is 
T4 ;  the  distance  between  the  two  atoms  of  a  molecule 
is  1*06  A.,  and  (the  molecules  being  considered  spheri¬ 
cal)  the  minimum  distance  between  the  centres  of  the 
molecules  is  about  4*0  A.  A.  A.  Eldridge. 

Lattice  structure  of  nickel.  S.  Valextiner  and 
G.  Becker  (Naturwiss.,  1929,  17,  639— 640) —The 
statement  of  Bredig  and  Allolio  (A.,  1927,  502)  that 
nickel  sputtered  in  hydrogen  exhibits  a  close-packed 
hexagonal  lattice  is  not  confirmed.  The  normal  face- 
centred  cubic  lattice  of  edge  3*51  A.  is  shown  under 
all  conditions  investigated.  R.  A.  Morton. 

X-Ray  determination  of  structure  of  meta¬ 
silicates.  B.  E.  Warren  (Abst.  Theses  Mass. 
Inst.  Tech.,  1929,  No.  4,  74 — 75). — Diopside  has  the 
lattice  constants  a =9*71,  6=8*89,  c=5*24  A.,  and 
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p=74°  10".  The  space  grouping  is  2C+-G,  the  unit 
cell  containing  4  mols.  of  CaMg(Si03)2.  The  silicon 
atoms  arc  each  surrounded  by  four  oxygen  atoms,  two 
of  each  four  being  held  in  common  with  neighbouring 
groups,  so  that  the  linked  tetrahedra  form  chains 
parallel  to  the  c  axis  of  the  crystal  and  held  together 
by  the  calcium  and  magnesium  atoms.  Tremolite  has 
the  constants  a=9*7,  6=17*8,  c=5*26  A.,  and  p=74° 
48",  Th§  silicate  chain  consists  of  two  diopside  chains 
one  above  the  other  and  separated  by  a  reflexion  plane, 
part  of  the  intermediate  oxygen  being  removed  and  the 
remainder  shared  between  two  tetrahedra,  one  in  each 
chain.  This  new  chain  lies  parallel  to  the  c  axis  and 
there  are  4  chains  per  unit  cell.  The  calcium  and 
magnesium  atoms  are  on  the  2-fold  axis,  the  former 
in  a  group  of  8  oxygen  atoms  and  the  latter  in  a  group 
of  6.  The  4  oxygen  atoms  which  are  outside  the 
chains  lie  in  the  reflexion  planes  and  are  bound 
between  magnesium  atoms.  The  formula  cannot  be 
CaMg(Si03)4 ;  either  there  is  isomorphous  replace¬ 
ment  by  ter  valent  ions  or  else  water  is  introduced, 
and  the  correct  formula  is  H2Ca2Mg5(SiCy8.  It  is 
probable  that  in  respect  of  structure  diopside  and 
tremolite  are  typical  of  the  pyroxenes  and  amphiboles, 
respectively.  R,  Cutiiill. 

Crystal  structure  of  tricalcium  aluminate. 

F.  A.  Steele  and  W.  P.  Davey  (J.  Amer.  Chem.  Soe., 
1929,  51,  2283—2293). — X-Ray  powder  photographs 
show  that  tricalcium  aluminate,  3Ca0,AL>03,  has  a 
body -centred  cubic  structure,  the  unit  cube  having 
an  edge  of  7*024  A.  and  containing  3  mols.  The  results 
indicate  three  possible  structures  for  the  substance,  in 
none  of  which  ionic  groups  occur.  The  structure  is 
mixed  ionic.  S.  K.  Tweedy. 

X-Ray  study  of  minerals  of  the  spinel  group, 
and  synthetically  prepared  substances  of  the 
spinel  type.  S.  Holgersson  (Lunds  Univ,  Arsskr., 
[ii],  Avd.  2,  23,  9;  Kungl.  Fysiogr.  Sallskapets 
HandL,  1927,  [ii],  38,  No.  9,  1—112;  Chem,  Zentr., 
1929,  i,  372 — 373), — The  following  values  (A.)  for  the 
edge  of  the  unit  cube  were  obtained  :  spinel  (Ceylon, 
red)  8*102+0*003,  8*099 ±0*004 ;  spinel  (Aka,  blue) 
8*  108  ±0*002 ;  ehlorospinel  ( Achmato  vsk)  8*  103  ± 
0*004 ;  spinel  (Amity,  black)  8*126+0*004 ;  herynite 
(India)  8*120+0*003;  hervnite  (Ronsberg)  8*130± 
0*004;  gahnite  (Falun)  8*085+0*003,  8*092 ±0*003; 
kreittonite  (Bodenmais)  8*115+0*003,  8*118+0*003; 
magnesiaferrite  8*356+0*004;  magnetite  (Dalarna) 
8*400 ±0*003 ;  magnetite  (Nordmarken)  8*4 12 ±0*003 ; 
manganomagnetite  (Silfberg)  8*408  ±0*003 ;  jacobsite 
(Silfberg)  8*402 ±0*003 ;  jacobsite  (Jakobsberg) 
8*424 ±0*003 ;  franklinite  (New  Jersey)  8*432  ± 
0*003;  chromite  (Ural)  8*358+0*003,  8*355+0*004. 
The  aluminates  are  thus  differentiated  from  the 
ferrites ;  moreover,  values  of  n  are  1*716 — 1*80  and 
2*3 5 — 2*42,  respectively,  chromite  again  occupying 
an  intermediate  position.  The  hardness  is  a  function 
of  the  lattice  dimensions.  Synthetic  substances 
possessed  the  following  dimensions  (A.) :  MgAI204 
8*090+0*003 ;  MnAl«04  8*263±0*007 ;  ZnAU)4 

8*099  ±0*003 ;  CoA1204  8*059+0*003;  NiAL04 

8*04o  ±0*005 ;  CuAL04  8*072+0*007;  MgFe204 

8*342  ±0*005 ;  MnFe204  8*572  ±0*006 ;  ZnFe204 

S*403±0*004 ;  CoFe204  8*359±0*005 ;  FeFe.O* 

4e 


8*417 ;  CuFeo04  8*445 ±0*002  ;  CdFe204  8*731  ± 
0*005;  CoCr204  8*319+0*003;  ZnCr204  8*323± 
0*004;  MnCr204  8*487  ±0*002.  The  oxide  Co304  is 
also  of  the  spinel  type,  with  a  8T 1 0+0*003  A, ; 
attempts  to  prepare  Co203  afforded  0o304,  whilst  NiO 
was  obtained  instead  of  Ni304  or  Ni203.  Siegenite 
and  musenite  gave  the  same  lattice  constant,  9*423  ± 
0*003  A.  A.  A.  Eldridge. 

Crystal  structure  of  sesquioxides  and  com¬ 
pounds  XY03,  W.  H.  Zachariasen  (Norske 
Videmkaps  Akad.,  Mat.  Nat.  XL,  1928,  No.  4, 1—105 ; 
Chem.  Zentr.,  1929,  i,  8 — 14). — Values  of  the  para¬ 
meter  (r),  a,  c/a,  and  d,  respectively,  of  oxides  of  the 
corundum  type,  ditrigonal-scalenohedral,  space -group 
D%h  with  2  mols,  in  the  unit  cell,  are :  Al203 

5*  13 ±0*02  A,,  55°  16'±5\  1*366,  3*96;  Ti203  5*42 ± 
0*01  A.,  56°  50" ±5",  1*317,  4*58;  V2Oa  5*45 ±0*03  A., 
53°  49' ±8',  1*413,  5*04 ;  Cr„03  5*35 ±0*03  A.,  55°  Q'± 
8",  1*374,  5*25;  Fe203  5~42±0*02  A.,  55°  14' ±5', 
1*367,  5*25;  Ga*03  5*31+0*02  A.,  55°50'±5\  1*347, 
6*44;  Rh203  5*45±0*03  A.,  55° 43' ±8',  1*351,  8*20. 
The  average  separation  of  metal  and  oxygen  atoms, 
and  the  minimal  separation  of  oxygen  atoms, 
respectively,  are  :  A1203  1*92,  2*495 ;  Ti203  2*04, 
2*68 ;  V203  2*00,  2*56;  Cr203  1*99,  2*57 ;  Fe203 
2*02,  2*545 ;  Ga2G3  1*99,  2*59;  Rh203  2*03,  2*66  A. 
The  following  are  the  lattice  constants  of  cubic,  body- 
centred  sesquioxides:  Sc903  9*79  ±0*03,  Mn203 
9*41  ±0*01,  Yo03  10*60±0*02,  ln203  10*12+0*03, 
Sm2Oa  10*85+0*02,  Euo03  20*84+0*02,  Gd203  10*79  + 
0*02,  Tb203  10*70±0"02,  Dy,Oa  10'63±0*02,  Ho203 
10*58+0*02,  Er*03  10*54+0*02,  Tm*Oa  10*52+0*02, 
Yb203  10*39+0' 02,  Lu203  10*37 ±0*02,  T1203  10*57 ± 
0*03  A.,  the  calculated  densities  being  3*89,  5*00,  5*00, 
7*07,  7*21,  7*30,  7*62,  7*81,  8*20,  8*36,  8*65,  8*77,  9*28, 
9*42,  10*11.  The  unit  cell  contains  16  mols.  R203 ; 
space-group  (thallium  oxide)  Lithium  nitrate  has 
r  5*74±0*02  A.,  a  48°  3'±10'  and  is  isomorphous  with 
sodium  nitrate.  Cadmium  carbonate,  isomorphous 
with  calcite,  has  r  6*112+0*006  A.,  a  47°  24' ±5'. 
Rhombic  lead,  barium,  and  strontium  carbonates 
are  isomorphous  with  aragonite.  Lead  carbonate 
(cerussite)  has  a  5*14,  6  8*45,  c  6*10  A,,  a  :  b  :  c— 
0*609  :  1  :  0*723  ;  space -group  F]*,  with  4  mols.  in  the 
unit  cell.  Barium  carbonate  has  a  5*29,  6  8*88, 
c  6*41  (±0*05)  A.  Strontium  carbonate  has  a  5*13, 
b  8*42,  c  6*10  A.  Silver  nitrate,  rhorabie-bisphenoldal, 
has  a  :  b  :  c=O*9430  : 1  :  1*3697  ;  a  6*97,  6  7*34, 
c  10*14  A.,  with  8  mols.  in  the  unit  cell ;  space -group 
F1,  F2,  F3,  or  F4.  Rubidium  nitrate,  D->dy  D3,  or  C3r, 
has  r  4*36  A.,  a  90°  or  r  7*37  A.,  a  109°  28',  with  4 
mols.  in  the  unit  cell;  space-group  probably 
Potasium  chlorate  has  a  :  6  :  e=0*8331  :  1  :  1*2673, 
p  109°  42';  a  4*64,  b  5*58,  c  (calc.)  7*07  A.;  space- 
group  C&.  Potassium  bromate,  ditrigonal  -pyramidal , 
has  r  4*403+0*005  A.,  a  86°  0'+5',  with  1  mol.  in  the 
unit  cell ;  space-group  Cfw;  atomic  separations  arc 
recorded.  Iodic  acid  is  rhombic,  a  5*53,  b  5*92, 
c  7*75  A.,  with  4  mols.  in  the  unit  cell  ;  space-group 
F1*  V2S  F3,  or  F4,  Sodium  iodate,  rhombic-bi- 
pyraraidal,  has  a  :b  :  c— 0*9046  :  1  ;  1*2815;  a  5*75  + 
0*01,  b  6*37+0*01,  e  4*05+0*01  A.,  with  2  mols.  in 
the  unit  cell ;  space-group  FI9.  Caesium  iodate, 
apparently  cubic,  has  a  4*662+0-002  A.,  with  1  mol. 
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in  the  unit  cell.  The  compound  SrZr03  is  cubic, 
a  4-094d:0-003  A,,  with  1  mol.  in  the  unit  cell.  The 
compound  CdTi03,  of  the  perowskite  type,  has 
a  3*75  ±0-05  A.  Potassium  nitrate  has  the  aragonite 
structure:  a  5*40,  b  9*14,  c  6-41  A.  Silver  chlorate 
has  a  8-475±0-004,  c  7-90±0-Ol  A.  The  unit  cell  of 
silver  bromate,  space -group  probably  Fn,  body- 
centred,  contains  8  mols.  The  compounds  MgTi03 
and  LiNb03  possess  the  ilmenite  structure ;  the 
rhombohedral  unit  cell  contains  2-  mols.  and  lias  the 
dimensions,  respectively,  r  o  40  ±0-02  A.,  a  55°  1'; 
r  547  ±0*03  A.,  a  55°  43'.  The  above  observations 
are  examined  theoretically,  and  the  various  crystal 
types  are  classified.  A.  A.  Ethridge. 

X-Ray  observations  on  cellulose.  V.  Lattice 
of  cellulose  hydrate.  A.  Burgeni  and  O.  Kratky 
(Z.  physikah  Chem.,  1929,  B,  4,  401— 430).— An 
experimental  method  is  described  for  the  determination 
of  the  lattice  constants  of  cellulose  hydrate  with 
greater  accuracy  than  has  been  possible  hitherto. 
Films  of  higher  orienting  power  than  usual  were 
prepared  by  converting  cellulose  xanthate  into 
cellulose  hydrate.  The  X*-ray  analysis  attempts  to 
estimate  the  statistical  symmetry  of  the  crystalline 
aggregates,  the  crystalline  arrangement,  i.e.}  the 
position  of  the  translation  lattice  of  the  aggregates 
relative  to  the  macroscopic  form  of  the  film,  and  the 
translation  group  of  single  crystals.  It  is  assumed 
that  as  the  statistical  symmetry  of  the  xanthate  film 
is  rhombic  holohedral  (anisotropic  class  4),  that  of 
the  hydrate  film  will  be  the  same.  This  is  proved  by 
X-ray  observations.  As  regards  the  crystalline 
arrangement,  it  may  be  described  to  a  first  approxim¬ 
ation  as  a  twin  crystal  with  two  mirror  images,  mono¬ 
clinic  in  structure,  one  on  each  side  of  the  plane  of 
symmetry.  The  digonal  axis  coincides  with  the 
direction  of  extension.  The  plane  AQ  makes  an  angle 
of  between  0°  and  15°  with  the  plane  of  symmetry. 
The  exact  determination  of  the  crystalline  arrange¬ 
ment  is  also  attempted.  To  a  first  approximation  the 
following  conclusions  are  reached  with  regard  to  the 
translation  lattice.  A0,  A3,  and  Aa  are  probably 
unique  planes  in  the  lattice.  The  angle  between  43 
and  A4  is  between  20°  and  45°.  The  angle  between 
Aq  and  4 3  and  44  is  larger  than  45°.  The  translation 
lattice  has  rhombic  or  monoclinic  symmetry. 

A.  J.  Mee. 

Structure  of  the  crystalline  part  of  cellulose. 
III.  H.  Mark  and  G.  vo n  Susich  (Z.  physikah 
Chem.,  1929,  B.  4, 431 — 139). — Preparations  of  tunicin 
(animal  cellulose)  and  p-eellulose  can  be  obtained 
which  give  the  ring  thread  structure  with  (101) 
parallel  to  the  plane  of  symmetry,  and  the  simple 
thread  structure  with  [010]  parallel  to  the  direction 
of  stretching.  The  X-ray  diagrams  of  these  sub¬ 
stances  agree  with  the  monoclinic  form  of  cellulose. 

A.  J.  Mee, 

Diffraction  of  X-rays  in  liquids  and  solutions. 
J.  A.  Prists  (Z.  Physik,  1929,  58,  617— 648).— The 
general  theory  of  diffraction  of  X-rays  is  summed  up 
and  applied  to  concrete  cases.  The  mathematical 
expressions  of  Zernike  and  Prins  are  used.  In  some 
cases  it  is  sufficient  to  assume  that  the  arrangement  of 
molecules  is  purely  a  question  of  geometrical  prob¬ 


ability  ;  in  other  cases  it  is  necessary  to  take  into 
account  the  kind  of  intermolecular  forces  which  are 
brought  into  play.  Strong  diffraction  beneath  the 
principal  maximum  is  connected  with  a  tendency 
towards  association.  A  consideration  of  the  diffrac¬ 
tion  by  monatomic  and  polyatomic  molecules  leads 
to  the  following  conclusions.  For  monatomic  mole¬ 
cules  the  whole  diffraction  pattern  depends  on  the 
arrangement  of  the  molecules.  For  polyatomic 
molecules  for  which  the  origin  of  diffraction  is  con¬ 
centrated  mainly  in  the  neighbourhood  of  the  centre, 
the  principal  maximum  is  favoured ;  above  the 
principal  maximum  the  inner  structure  predominates. 
For  polyatomic  molecules  for  which  the  origin  of 
diffraction  is  concentrated  more  at  the  edge  of  the 
molecule,  the  diffraction  pattern  is  strongly  influenced 
by  the  inner  structure  where  the  principal  maximum 
is  to  be  expected.  These  results  become  unsatis¬ 
factory  only  if  the  molecules  are  strongly  anisotropic 
and  also  if  the  anisotropic  axes  are  correlated  with 
those  of  neighbouring  molecules.  Solutions  are  also 
dealt  with.  The  effect  of  the  Coulomb  force  on  the 
diffraction  patterns  of  ionic  solutions  is  investigated. 
Comparisons  with  experiment  agree,  at  least  qualita¬ 
tively.  An  apparatus  is  described  which  enables 
photographs  of  the  diffraction  of  X-rays  at  free  liquid 
surfaces  to  be  taken.  A.  J.  Me e. 

Crystallisation  of  gold  from  the  liquid  state. 
C.  O.  Bannister  (Inst.  Metals,  Sept.,  1929,  Advance 
copy,  4  pp.). — Cupellation  beads  of  pure  gold  solidify 
with  the  occurrence  of  “  flashing,”  and  the  crystalline 
surface  shows  an  irregular  polygonal  structure  caused 
by  solidification  from  the  labile  region.  If  traces  of 
metals  such  as  platinum,  iridium,  and  ruthenium  be 
present,  or  if  the  bead  be  touched  with  a  gold  wire, 
flashing  is  prevented,  and  solidification  takes  place 
in  the  metastable  region  by  radial  growth  from 
centres,  with  velocities  which  are  approximately 
equal  in  all  directions.  The  phenomenon  is  illustrated 
photographically,  and  the  formation  of  boundaries 
is  discussed.  W.  Htjme-Rothery. 

Structure  of  Heusler?s  alloy.  E.  Persson  (Z. 
Physik,  1929,  57,  115 — 133). — The  crystal  structure 
of  eopper-raanganese~alu minium  alloys  was  deter¬ 
mined  by  the  X-ray  method.  The  P-phase  which  is 
responsible  for  the  magnetism  of  the  alloy  has  a 
space-centred  cubic  fundamental  lattice,  the  aluminium 
atoms  being  situated  at  points  forming  a  face -centred 
cubic  superstructure.  The  manganese  concentration 
must  reach  a  definite  limiting  value  before  the  alloy 
becomes  magnetic.  Experiments  were  carried  out 
with  a  series  of  alloys  with  compositions  corresponding 
with  the  formula  (Cu,Mn)3Al,  with  varying  manganese 
content.  X-Ray  diagrams  were  obtained  for  speci¬ 
mens  in  the  ordinary  state  and  after  tempering  at 
210°  for  15  days.  The  former  consisted  mainly  of 
the  p -phase,  of  which  the  parameters  increased  with 
increasing  manganese  content.  With  still  greater 
manganese  content  some  p -manganese  was  present 
with  some  aluminium  in  solid  solution.  The  highest 
manganese  content  of  the  p-phase  coincides  with  the 
highest  magnetic  effect.  The  tempered  specimens 
showed  the  presence  of  the  p-phase  in  two  similar 
crystalline  forms;  one  consisting  of  manganese-free 
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p-Cu-Al  phase,  and  the  other  of  a  p-phase  with 
maximum  manganese  content.  The  composition  of 
the  latter,  or  p',  phase  corresponds  with  the  formula 
Cu2MnAi.  Alloys  containing  the  P'-phase  are  all 
ferro -magnetic.  An  X-ray  analysis  of  Heusler  bronzes 
of  the  composition  Cu0MnSn  shows  the  presence  of 
a  pliase  of  analogous  structure  to  the  p-Cu-Mn-Al 
phase.  A.  J.  Mee. 

Theory  of  isomorphous  overgrowth  in  ionic 
crystals.  I.  N.  Stranski  (Z.  physikah  Ohem.,  1929, 
142,  453-467).- —The  method  previously  used  (cf. 
A.,  1928,  1178;  Kossel,  this  vol.,  18)  is  applied  to 
find  the  conditions  for  the  deposition  on  an  ionic 
crystal  of  an  overgrowth  of  a  salt  differing  only  in  the 
charges  carried  by  its  ions.  It  is  estimated  that  a 
supersaturation  of  3%  is  necessary  before  sodium 
bromide  is  deposited  on  lead  sulphide  crystals.  The 
conditions  of  formation  of  mixed  crystals  between 
salts  having  ions  of  different  charges  are  discussed 
and  an  explanation  is  given  of  the  separation  of 
minute  crystals  of  salts  of  doubly- charged  ions. 

J.  A.  Y.  Butler. 

Isomorphous  overgrowth  in  ionic  crystals. 
I.  N.  Stranski  and  K.  Kuheliev  (Z.  physikah  Chem., 
1929,  142,  467 — 475) . — The  degree  of  supersaturation 
required  for  the  deposition  of  sodium  nitrate  on 
crystals  of  calcitc,  sidcrite,  and  rhodochrosite  and  of 
sodium  bromide  on  galena  has  been  determined  at 
different  temperatures.  Sodium  bromide  is  deposited 
only  below  50*7°  as  NaBr,2H20,  since  sufficient 
supersaturation  for  the  deposition  of  Na$r  above  this 
temperature  could  not  be  obtained.  The  dependence 
of  the  degree  of  supersaturation  on  the  temperature 
agrees  with  the  theory  (see  preceding  abstract). 

J.  A.  V.  Butler. 

Hall  effect  in  single  metal  crystal.  P.  I.  Wold 
(Science,  1929,  69,  72). — The  Hall  effect  in  a  large 
single  crystal  of  zinc  of  the  close-packed  hexagonal 
system  is  approximately  50%  greater  than  in  poly¬ 
crystalline  zinc  (cf.  ibid.,  1928,  68,  183). 

L.  S.  Theobald. 

Magnetic  behaviour  of  some  organic  crystals. 
S.  Bhagavantam  (Indian  J.  Physics,  1929,  4,  1 — 
14). — A  simple  direct  method  is  described  by  which, 
through  the  mechanical  force  on  a  crystal  for  different 
orientations  in  a  magnetic  field,  the  ratio  of  the 
principal  magnetic  susceptibilities  was  measured  for 
iodoform,  carbamide,  succinic  acid,  azobenzene, 
p-nitro  toluene,  and  anthracene.  The  aliphatic 
compounds  were  in  general  feebly  anisotropic  and 
the  aromatic  highly  anisotropic.  The  crystals  form 
classes  in  which  the  axes  of  maximum  optical  moment 
and  of  maximum  diamagnetic  susceptibility  coincide 
or  are  crossed  respectively ;  they  are  similar  chemi¬ 
cally  to  those  which,  as  liquids,  exhibit  negative 
and  positive  birefringence.  The  results  are  discussed 
in  relation  to  chemical  constitution  and  crystal 
structure.  N.  M.  Bligh. 

Saturation  of  the  electric  and  magnetic 
polarisation  of  gases  in  quantum  mechanics. 
K.  P.  Niessen  (Physical  Rev.,  1929,  [ii],  34,  253 — 
278). — An  extension  of  the  work  of  Van  Vleck  (A., 
1928,  572).  On  the  basis  that  the  electric  polarisation 
of  a  gas  results  from  the  effects  of  a  change  in  the 


spatial  orientation  of  the  rigid  or  permanent  moment 
of  the  molecule,  and  of  the  inducing  of  an  elastic 
polarisation  or  deformation  of  the  molecule,  a  com¬ 
plete  formula  is  derived,  including  a  correction  for 
rotation,  in  the  cases  respectively  of  gases  of  rigid 
molecules  with  a  permanent  electric  moment  and  of 
gases  of  deformable  molecules  in  a  strong  field.  In 
the  former  the  classical  Lange vin  function  is  found 
to  be  valid.  The  divergence  between  Lange vin’s  and 
Brillouin’s  function  (J.  Phys.  Radium,  1927,  8,  74) 
is  shown  to  be  due  to  the  non-eommutativeness  of  the 
magnetic  moment  or  angular  momentum  matrices. 

N.  M.  Bligh. 

Absence  of  change  in  magnetic  susceptibility 
with  crystallisation  in  strong  magnetic  fields. 
L.  A.  Welo  (Physical  Rev.,  1929,  [ii],  34, 296—299).— 
Lead,  tin,  bismuth,  nickel  chloride,  and  potassium 
ferricyanide  were  crystallised  in  strong  magnetic 
fields  and  examined,  against  specimens  similarly 
crystallised  in  absence  of  the  field,  for  changes  in  the 
magnetic  susceptibilities.  The  changes  if  any  were 
of  the  order  of  0*4 — 0-04%.  N.  M.  Bligh. 

Magnetisation  diagram  of  single  iron  crystals. 
G.  J.  Sizoo  (Z.  Pliysik,  1929,  56,  649— 670).— A 
number  of  determinations  was  carried  out  with  single 
iron  crystals  of  very  pure  iron.  All  mechanical 
strains  were  eliminated  by  a  process  of  long  heating. 
In  order  to  obtain  the  magnetisation  curve  a  mag¬ 
netometric  method  was  used.  In  many  cases  there 
were  sudden  changes  of  direction  or  discontinuities 
in  the  curve.  Hysteresis  was  present  without 
exception  in  all  the  crystals  only  in  the  region  of  low 
field  strength.  In  the  region  above  the  last  dis¬ 
continuity  in  the  curve  the  specimen  is  completely 
magnetised.  At  this  point  the  hysteresis  branch 
forms  the  continuation  of  the  reversible  part  of  the 
magnetising  curve.  The  retentivity  has  the  same 
general  value  as  for  ordinary  polycry s tall ino  iron. 

A.  J.  Mee. 

Intensity  of  magnetisation  in  iron-nickel- 
cobalt  alloys.  H.  Masumoto  (Sci.  Rep.  Tohoku, 
1929,  18,  195 — 229). — For  the  reversible  iron-nickel 
alloys  the  magnetisation  curves,  obtained  by  plotting 
the  magnetising  field  against  the  intensity  of  magnetis¬ 
ation,  are  similar  in  form  to  those  for  pure  iron  and 
nickel,  but  the  irreversible  alloys  and  those  with 
hexagonal  close -packed  structure  are  magnetised 
much  less  readily.  The  iron-cobalt  a  and  y  solid 
solutions  and  the  nickel-cobalt  y  solid  solution  arc 
magnetised  much  more  easily  than  the  corresponding 
solid  solutions  with  hexagonal  closely-packcd  lattices. 
Irreversible  ternary  alloys  and  the  if -solid  solutions 
are  very  difficult  to  magnetise,  but  the  reversible 
alloys  are  magnetised  quite  easily.  R.  Cuthill, 

Magnetisation  diagram  of  single  nickel 
crystals.  G.  J.  Sizoo  (Z.  Physik,  1929,  57,  IOC — 
114). — A  new  method  was  used  to  obtain  long  wire¬ 
like  crystals  of  nickel.  The  method  used  is  also 
applicable  to  the  preparation  of  nickel-iron  alloys. 
The  magnetisation  diagrams  of  a  number  of  these 
nickel  crystals  were  obtained.  Since  the  crystals 
were  mechanically  very  soft,  high  values  for  the 
coercive  force  were  obtained.  In  order  to  reduce 
this  the  specimens  were  heated  for  24  hrs.  at  900°. 
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The  coercive  force  was  thus  reduced  to  1 — 2  gauss. 
The  characteristic  magnetisation  diagram  was  similar 
to  that  for  iron  (cf.  this  vol.,  1133).  Above  a  certain 
point  there  was  no  hysteresis.  Below  this  point,  how¬ 
ever,  hysteresis  was  present  for  all  the  crystals,  and  the 
curve  showed  one  or  more  discontinuities.  All  the 
crystals  showed  a  certain  amount  of  retentivity. 

A.  J.  Mee. 

Law  of  paramagnetis alien  of  a  crystal  and  the 
law  of  the  paramagnetic  rotatory  dispersion. 
J.  Becquerel  and  W.  J.  de  Haas  (Proe.  R.  Akad. 
Wetenseh.  Amsterdam,  1929,  32,  578 — 589,  Z.  Physik, 
1929,  57,  11—29,  and  J.  Phys.  Radium,  1929  [vi], 
10,  283—293;  cf.  A.,  1928,  823;  this  vol,  033)-— 
Ladenburg’s  mathematical  theory  of  paramagnetic 
rotatory  dispersion  (A.,  1928,  348)  has  been  verified 
experimentally  for  tysonite  and  parisite.  Both 
substances  appear  to  give  a  single  paramagnetieally 
active  band  only,  and  even  if  several  bands  exist 
they  cannot  be  independent.  The  enormous  para¬ 
magnetic  rotation  of  tysonite  is  related  to  the  presence 
of  a  band  (or  group  of  bands)  near  2370  A.  greatly 
exceeding  the  visible  bands  in  intensity.  Tysonite 
contains  a  high  percentage  of  cerium,  only  a  little 
neodymium,  and  less  praseodymium,  and  as  the 
visible  bands  are  due  to  the  minor  constituents,  the 
intense  ultra-violet  band  and  the  large  rotation  are 
ascribed  to  cerium***.  The  paramagnetic  rotatory 
power  of  tysonite  in  the  direction  of  the  optical 
axis  is  given  by  p=ps  tanh  \abHIRT,  where  H  is  the 
magnetic  field  strength,  T  the  absolute  temperature, 
and  pw,  the  saturation-rotation,  is  a  function  of 
rotatory  dispersion  and  temperature,  whilst  \iB  is  a 
magnetic  moment  which  in  this  case  is  one  Bohr 
magneton.  This  result  is  made  clear  by  the  demon¬ 
stration  that  the  paramagnetic  rotatory  power  is  due 
to  a  single  element.  The  hyperbolic  tangent  indicates 
with  certainty  a  reversal  of  the  sense  of  the  magnetic 
moment.  R.  A.  Morton. 

Law  of  the  paramagnetic  rotation  of  tysonite 
and  tables  of  the  paramagnetic  rotatory  power 
of  some  crystals.  J,  Becquerel  and  W.  J.  de 
Haas  (Proc,  K.  Akad.  Wetenseh.  Amsterdam,  1929, 
32,  590 — 596 ;  cf.  preceding  abstract). — The  law  of 
the  hyperbolic  tangent  may  not  be  general,  as  the 
value  of  one  Bohr  magneton  for  the  moment  may 
be  a  very  special  one,  corresponding  possibly  with 
simplified  conditions.  Full  data  on  paramagnetic 
rotation  of  tysonite,  parisite,  and  bastnsesite  are 
given.  R.  A.  Morton, 

Introduction  to  a  theory  of  magneto-optical 
phenomena  in  crystals,  J.  Becquerel  (Proc.  K. 
Akad.  Wetenseh.  Amsterdam,  1929,  32,  749 — 758). — 
With  the  view  of  developing  a  general  theory  of  the 
magneto -optics  of  crystals  the  ordinary  and  extra¬ 
ordinary  spectra  in  uniaxial  crystals  arc  considered. 
Data  and  characteristics  are  reviewed  and  interpreted 
for  the  Zeeman  effect  in  crystals ;  the  rule  for  the 
asymmetries  in  the  intensities  of  paramagnetic  origin 
and  its  quantum  treatment  is  discussed.  The  rare- 
earth  crystals  show  fine  distinct  absorption  bands, 
and  in  the  Zeeman  effect  give  doublets  of  abnormally 
large  separation,  and  circularly  polarised  in  two 
opposite  senses,  results  not  explained  on  the  Lande 


formula.  An  interpretation  on  the  lines  of  a  Paschen- 
Back  effect  due  to  an  internal  electric  field  is  discussed. 

N.  M.  Bliqh. 

Anomalous  magnetic  properties  at  low  tem¬ 
peratures  :  anhydrous  ferrous  chloride.  H.  R. 
Woltjer  and  E.  C.  Wiersma  (Proc.  K,  Akad. 
Wetenseh.  Amsterdam,  1929,  32,  735 — 738). — The 
specific  magnetic  susceptibility  of  anhydrous  ferrous 
chloride  was  found  to  depend  on  the  absolute  temper¬ 
ature  T  according  to  the  formula  x(T— G)= const., 
down  to  about  63°  Abs.  The  formula  is  obeyed  by 
many  paramagnetic  substances.  The  value  of  6  was 
found  to  be  204°  Abs.  Above  63°  Abs.  the  sus¬ 
ceptibility  is  independent  of  the  intensity  of  the 
magnetic  field.  At  the  temperature  of  liquid  hydrogen 
anomalies  occur,  the  susceptibility  becomes  dependent 
on  the  intensity  of  the  field,  and  the  dependence  on 
temperature  is  opposite  to  that  at  higher  temperatures. 

N.  M.  Bliqh. 

Determination  of  the  susceptibility  of  erbium 
sulphate  at  low  temperatures.  W.  J.  de  Haas, 
E.  0.  Wiersma,  and  W,  H.  Gabel  (Proc.  K.  Akad. 
Wetenseh.  Amsterdam,  1929,  32,  739 — 744). — The 
susceptibility  of  erbium  sulphate  was  determined  for 
the  range  290—14*3°  Abs.  to  ascertain  whether  results 
previously  found  for  gadolinium  sulphate  are  specific 
or  are  general  to  the  sulphates  of  all  the  rare  earths. 
It  appears  that  erbium  does  not  follow  the  Curie 
law,  but  that  8  has  the  value  T9°  Abs.  in  the  formula 
x(T+8)=const.  The  magnetisation  plotted  against 
field  strength  shows  that  the  susceptibility  is  nearly 
independent  of  the  field  strength  for  liquid  hydrogen 
temperatures,  and  no  saturation  was  definitely 
observed.  N.  M.  Bligh. 

Magnetic  susceptibility  of  praseodymium 
sulphate  solutions.  O.  Sbecciiia  (Nuovo  Cim., 

1928,  5,  432-440 ;  Chem.  Zentr.,  1929,  i,  1313).- 

The  magnetic  susceptibility  of  the  salt  Pr2(SO4)3J8H20 
is  18*625  x  1O"0  ;  the  Bohr  magneton  number  is  3*56, 
using  the  value  19900  for  the  magnetic  moment  of  the 
Pr*"  ion.  A.  A,  Eldridge. 

Rlectrostriction  in  non-conducting  liquids. 
B.  Bruhat  and  M.  Pauthenier  (J.  Phys.  Radium, 

1929,  [vi],  10,  209 — 218). — New  expressions  are 

derived  for  the  adiabatic  and  isothermal  electro- 
strictions  of  non-conducting  liquids  in  terms  of 
experimentally  determinable  quantities  and  independ¬ 
ent  of  the  Lorentz-Lorenz  formula  (cf.  A.,  1928,  695). 
The  agreement  between  theory  and  experiment  is 
good  for  carbon  tetrachloride,  approximate  for 
benzene,  and  poor  for  carbon  disulphide.  The 
deviation  in  the  last  ease  is  discussed  in  the  light  of 
several  hypotheses,  but  is  finally  attributed  to 
dissolved  gases.  J.  Grant. 

Dielectric  breakdown  in  solids.  P.  Boning 
(Z.  Physik,  1929,  56,  446 — 457). — Measurements  of 
the  dielectric  strength  of  sylvine  as  a  function  of  the 
thickness  of  the  test  specimen  and  of  the  temperature 
are  described  which  are  in  good  agreement  with 
extensions  of  Semenov's  theory.  R.  W.  Lunt. 

Influence  of  rolling  and  recrystallisation  on 
tile  structure  of  regular  surface -centred  metals. 
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von  Goler  and  G,  Sachs.  Ill,  IV,  and  ¥  (Z, 
Physik,  1929,  56,  447^84,  485—494,  495—502). 

Compressibility  and  pressure  coefficient  of 
resistance  of  zirconium  and  hafnium.  P.  W. 
Bridgman  (Proc.  Araer.  Acad.  Arts  Sei.,  1928,  63, 
347 — 350) —Expressions  for  the  values  at  30°  and 
75°  are  given.  Chemical  Abstracts. 

Has  pure  iron  allotropic  modifications  ? 
T>  I).  Yensen  (Science,  1928,  68,  376— 377).— The 
amount  of  silicon  required  to  prevent  the  change  of 
a-  to  y-iron  decreases  as  the  carbon  content  decreases, 
and  assuming  the  absence  of  oxygen,  the  silicon  content 
necessary  to  eliminate  the  change  is  zero  at  zero 
carbon  content,  indicating  that  pure  iron  exists  only 
in  one  form.  Equilibrium  diagrams  based  on  this 
view  are  in  accord  with  experimental  evidence. 

L.  S.  Theobald. 

Isodimorphism  ol  sodium  bromide  and  sodium 
chloride.  Preparation  of  pure  sodium  bromide. 
A.  V.  Rakovski  and  V.  V.  Polyanski  (Trans.  Inst. 
Pure  Chem.  Reagents,  Moscow,  1927,  No.  6,  5 — 9). — 
Sodium  chloride  and  bromide  exhibit  isodimorphism 
of  Roozeboonfs  fifth  group.  Sodium  chloride  and 
bromide  can  be  separated  by  means  of  methyl  alcohol. 

Chemical  Abstracts. 

Thermodynamics  and  kinetics  of  the  thermo- 
electric  efiect  in  crystals,  especially  the  Bridg¬ 
man  effect.  P.  Ehrenfest  and  A.  J.  Rutgers 
(Proc.  K.  Akad.  Wetensch.  Amsterdam,  1929,  32, 
698 — 708). — Theoretical. 

Temperature  dependence  of  electrical  con¬ 
ductivity.  W.  V.  Houston  (Physical  Rev.,  1929, 
[ii],  34,  279 — 283). — It  is  shown  that  the  zero  resist¬ 
ance  of  a  pure  metal  at  0°  Abs.  can  be  explained 
by  taking  into  account  the  restriction  of  the  transition 
probabilities  on  account  of  the  degeneration  of  the 
electron  gas,  using  the  Fermi  statistics  and  Brillouin’s 
equations  of  wave  scattering  as  treated  by  Frenkel 
and  Mirolubov  (A.,  1928,  933).  A  satisfactory  law 
of  temperature  variation  of  resistance  is  also  obtained. 

N.  M.  Hugh. 

Dependence  of  ionic  conductivity  in  crystals  of 
salts  on  field  strength.  A.  Smekal  (Z.  Physik, 
1929,  56,  579 — 596). — 1 The  relationship  between  field 
strength  and  ionic  conductivity  in  crystals  is  dis¬ 
cussed.  The  normal  case  of  inner  transverse  field  for 
electrical  transfer  in  pure  crystals  provided  with 
fl  soluble  ”  electrodes  is  a  linear  field  distribution. 
The  conditions  for  this  normal  case  are  stated.  The 
differences  which  have  been  previously  noticed  in  the 
results  of  experiments  in  non-homogeneous  fields 
arc  due  to  the  presence  of  electrolytic  impurity 
conduction,  which  causes  the  conductivity  of  a  crystal 
to  exceed  that  of  the  pure  crystal  by  a  large  amount. 
The  crystals  which  have  been  used  in  most  cases,  t.e., 
quartz,  caleite,  and  mica,  belong  to  this  class  of 
substances.  The  increase  in  the  “  continued  ”  con¬ 
ductivity  of  a  crystal  with  increase  in  the  field  strength, 
first  observed  by  Poole,  also  occurs  with  crystals 
with  linear  potential  fall.  This  has  been  shown  to  be 
true  for  rock-salt.  A  method  of  finding  the  "  true  ” 
ionic  conductivity  of  crystals  is  outlined.  Making 
use  of  a  previously  determined  general  temperature 
law  of  “  continued  ”  conductivity,  it  is  possible  to 


find  the  "  true  ”  conductivity  without  knowing  the 
field  strength  or  the  current,  the  latter  being  found 
indirectly  from  measurements  of  the  “  continued  ” 
conductivity  and  temperature  with  a  vanishing  field. 
The  increase  in  the  11  continued  ”  conductivity  with 
the  field  strength  is  discussed  theoretically.  Two 
possibilities  are  given  which  lead  to  the  same  qualita¬ 
tive  result.  A.  J.  Mee. 

Dependence  of  electrical  ionic  conductivity  of 
single  crystals  on  field  strengt.li.  F.  Quittner 
(Z.  Physik,  1929,  56,  597 — 603).— The  conductivity 
of  rock-salt  and  sylvine  crj^stals  is  investigated.  The 
continued  conductivity  of  natural  rock-salt  and  the 
crystals  of  salt  obtained  after  melting  shows,  after 
electrolytic  purification  of  the  crystals,  an  increase 
with  increase  of  field  strength.  The  temperature  at 
which  these  experiments  were  carried  out  was  90°. 
Curves  are  given  showing  the  specific  conductivity 
of  crystals  from  various  sources  as  a  function  of  the 
field  strength.  In  the  lower  potential  regions  the 
increase  in  conductivity  is  large,  but  with  higher  field 
strengths  there  seems  to  be  an  exponential  relation¬ 
ship  between  the  conductivity  and  the  field  strength. 
There  is  a  very  marked  difference  between  the  increase 
in  conductivity  of  natural  crystals  and  those  obtained 
by  melting  and  cooling,  and  differences  exist  between 
crystals  obtained  by  rapid  and  slow  cooling.  The 
increase  in  conductivity  of  natural  crystals  is  greater 
than  that  of  artificial  crystals,  which,  however, 
possess  a  conductivity  10 — 1000  times  as  great. 
Natural  sylvine  crystals  were  investigated,  and  it  was 
found  that  the  conductivity  is  considerably  greater 
than  that  of  rock-salt,  but  the  effect  of  alteration  of 
the  field  strength  was  smaller.  At  high  field  strengths 
the  distribution  of  the  potential  in  the  interior  of  the 
crystal  is  linear.  A.  J.  Mee. 

Superconductivity  ol  gallium.  W.  J.  de 
Haas  and  J.  Voogd  (Proc.  K.  Akad.  Wetensch. 
Amsterdam,  1929,  32,  733— 734),— In  a  previous 
investigation  (this  voL,  496)  a  trace  of  indium  as 
impurity  was  suspected.  The  experiments  were 
repeated  with  spectroscopically  pure  gallium,  using 
Kecsom’s  new  low- temperature  cryostat  (this  vol., 
1 1 36).  Previous  conclusions  on  the  superconductivity 
of  gallium  are  confirmed.  N.  M.  Bligh. 

New  superconductors.  Resistance  of  alloys 
at  the  temperatures  of  liquid  hydrogen  and 
liquid  helium,  W.  J.  de  Haas,  E.  van  Aubel, 
and  J,  Voogd  (Proc.  K.  Akad.  Wetensch.  Amsterdam, 
1929,  32,  715 — 723). — Eutectic  mixtures  of  the 
systems  Sn~Ri,  Sn~Zn,  Sn-Cd,  Tl-Au,  Tl-Cd,  Pb-Ag, 
Pb~Cd,  Pb-Sb,  and  Pb-Bi  were  examined,  and  the 
influence  of  small  admixtures  of  non-superconductors 
with  superconductors  was  investigated.  Values  of 
the  resistances  are  tabulated  and  plotted  against 
temperatures  in  each  case,  and  the  displacement  of 
the  temperature  interval  of  fall  in  resistance  with 
respect  to  the  thermal  transition  curve  of  the  pure 
metal  given  first  in  each  group  is  shown. 

N,  M.  Bligh. 

A  superconductor,  consisting  of  two  non-super- 
conductors,  W.  J.  de  Haas,  E.  van  Aubel,  and 
J.  Voogd  (Proc.  K.  Akad,  Wetensch.  Amsterdam 
1929,  32,  724 — 730 ;  cf.  this  vol.,  652).— Previous 
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work  was  extended  to  a  number  of  gold-bismuth 
alloys  of  varying  composition.  The  resistances  of 
each  with  respect  to  temperature  were  determined, 
and  the  results  interpreted  with  the  help  of  the  m.-p. 
diagram  for  the  system.  It  is  concluded  that  the 
solid  solution  of  about  4%  of  bismuth  in  gold  becomes 
superconductive  at  1*9°  Abs.  N.  M.  Bligh, 

Change  of  the  electric  resistance  of  pure 
hafnium  and  zirconium  between  1*3°  and  90° 
Abs.  W.  J.  de  Haas  and  J.  Voogd  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1929,  32,  707 — 709). — The 
specific  resistance  of  hafnium  was  found  to  be 
0*0000296.  The  ratio  E/E0  found  for  zirconium  and 
hafnium  is  tabulated  and  plotted  against  temperature 
for  the  range  T3 — 90°  Abs.  No  minimum  is  found 
in  the  curves.  There  was  no  evidence  of  super¬ 
conductivity.  N.  M.  Bligh. 

Resistance  of  compounds  of  metals  at  the 
temperature  of  liquid  hydrogen  and  liquid 
helium.  W.  J.  de  Haas,  E.  van  Aubel,  and  J. 
Voogd  (Proc.  K.  Akad.  Wetensch.  Amsterdam,  1929, 
32,  731 — 732;  cf.  this  vol.,  496). — The  resistances  of 
the  compounds  of  two  metals,  Sb2Tl7,  AuPb2,  and 
Cu4Sn,  were  measured  over  a  small  range  of  very  low 
temperatures.  The  first  two  compounds- were  found 
to  become  superconductive  above  the  b.  p.  of  helium 
4-2°  Abs.  Cu4Sn  showed  no  superconductivity,  as 
previously  found  in  the  case  of  Cu3Sn. 

N.  M.  Bligh. 

Conductivities  of  solid  lead  chloride  and  lead 
iodide.  W.  Seith  (Z.  Pliysik,  1929,  56,  802 — 808). — 
The  variations  with  temperature  of  the  conductivities 
of  solid  lead  chloride  and  lead  iodide  may  be  expressed 
in  the  forms  x  =  6*ooe"“10900'/f21  and  x  —  2*99  X 
10-2e~105007J2,  +  2*69  x  lO4^27489'*2',  respectively.  In 
accordance  with  the  views  of  Phipps,  Lansing,  and 
Cook  (A.,  1926,  231),  this  is  interpreted  as  indicat¬ 
ing  that  in  the  chloride  only  one  ion  takes  part  in  the 
conduction,  whilst  with  lead  iodide  both  are  mobile. 
This  is  in  agreement  with  the  observations  of  Tubandt 
(Z.  Elektrochem.,  1928,  34,  482).  J.  W.  Smith. 

Thermoelectric  phenomena  and  resistance  in 
metallic  single  crystals.  P.  W.  Bridgman  (Proc. 
Amer.  Acad.  Arts  Sei.,  1929,  63,  361 — 360). — The 
thermal  E.M.F.  against  copper  of  single  crystals  of 
zinc,  cadmium,  antimony,  tin,  and  bismuth  between 
20°  and  88°  was  measured,  and  the  calculated  thermal 
E.M.F.,  Peltier  heat,  and  difference  of  Thomson 
heat  for  rods  of  the  same  metal  with  different  orient¬ 
ations  are  discussed.  Chemical  Abstracts. 

Cause  of  the  thermo-triboelectric  anomaly  of 
mercury.  M.  C.  MontO  (Nuovo  Cim.,  1928,  5, 
347 — 351 ;  Chem.  Zentr.,  1929,  i,  1421). 

Sound  propagation  in  gas  mixtures.  D.  G. 
Bourgin  (Physical  Rev.,  1929,  [ii],  34,  521 — 526). — 
Mainly  mathematical.  Previous  results  on  a  single 
gas  and  a  mixture  of  two  gases  (cf.  this  vol.,  637)  are 
simplified  and  extended  to  a  mixture  of  any  number 
of  gases.  N.  M.  Bligh. 

Methods  and  apparatus  used  in  the  cryogenic 
laboratory.  XXII.  A  cryostat  for  temperatures 
below  1°  Abs.  W.  H,  Keesom  (Proc.  K.  Akad. 
Wetensch.  Amsterdam,  1929,  32,  710 — 714).— With 


the  object  of  diminishing  as  far  as  possible  the  pressure 
over  a  quantity  of  liquid  helium  large  enough  to 
allow  measurements  to  be  made  in  the  space  so 
cooled,  two  large -capacity  vacuum  pumps  were 
arranged  in  parallel  and  connected  to  a  cryostat 
filled  with  liquid  helium  through  cryostats  connected 
to  the  helium  liquefier  by  vacuum  siphon  tubes. 
It  was  found  possible  to  make  measurements  down  to 
about  0*85°  Abs.  in  a  space  of  about  300  c.c.,  thus 
extending  downwards  by  about  0*3°  the  range  in 
which  measurements  can  be  made.  N.  M.  Bligh. 

The  null  heat  point  and  the  heat  of  bodies.  I. 
Majdel  (Arh.  Hemiju,  1929,  3,  93— 105).— A  body 
emits  heat  when  the  frequency  of  vibration  of  its 
atoms  lies  between  35  and  281 X  1012/sec. :  the 
temperature  T0  at  which  thermal  vibrations  cease, 
and  at  which  the  specific,  atomic,  and  molecular 
heats  are  zero,  although  kinetic  energy  is  still  possessed 
by  the  atoms,  is  termed  the  null  heat  point.  The 
functional  relation  between  the  actual  specific  atomic 
heat,  fx,  and  the  temperature  is  for  solid  elements 
given  by  j x=y— a/(<  +  P),  where  a  is  a  constant 
(939*8)  and  (3  and  y  are  constant  parameters  character¬ 
istic  for  a  given  element.  At  low  temperatures, 
g=0  and  T 0=  a/y — (3.  T0  is  shown  to  be  a  periodic 
function  of  the  atomic  number.  It  is  proposed  to 
abandon  the  use  of  the  absolute  zero  temperature  in 
physics,  using  in  its  place  T0,  which  is  a  specific 
and  characteristic  constant  of  each  element.  The 
validity  of  this  conception  is  supported  by  the 
periodicity  of  TQ ,  y,  and  [3,  by  the  agreement  of  a 
classification  of  the  elements  based  on  this  principle 
with  that  of  Goldschmidt,  and  by  the  derivation  of 
Dulong  and  Petit’s  law  from  the  above  equations, 

R.  Trttszkowskl 

Heat  of  dissociation  of  diatomic  hydride 
molecules.  W.  W.  Watson  (Physical  Rev.,  1929, 
[ii],  34,  372 — 374). — Heats  of  dissociation  for  the 
hydrides  of  lithium,  beryllium,  magnesium,  and 
calcium  are  given  as  found  by  extrapolation  from 
vibrational  band  spectra  data,  and  are  compared  with 
results  from  a  conservation  of  energy  formula.  The 
apparent  discrepancy  between  the  values  and  those 
from  the  phenomenon  of  instability  at  high  rotational 
speeds  is  discussed.  This  rotational  distortion  is 
attributed  to  an  uncoupling  action  on  the  electronic 
angular  momenta.  N.  M.  Bligh. 

Ebullioscopic  paradox.  J.  E.  Verschaffelt 
(J.  Chim.  phys.,  1929,  26,  379 — 384). — Polemical  with 
Berthoud,  Briner,  and  Schidlof  (this  vol.,  635). 

J.  A.  V.  Butler. 

J oule-Thomson  effect  and  heat  capacity  at 
constant  pressure  for  air.  O.  C,  Bridgeman 
(Physical  Rev.,  1929,  [ii],  34,  527 — 533).— The  con¬ 
stants  for  air  in  the  equation  of  state  (cf.  A.,  1927, 
819)  are  evaluated,  and  the  equation  is  used  to  com¬ 
pute  f xCp  at  various  temperatures  and  densities,  and 
to  calculate  Cp  for  various  pressures  from  accurate 
data  at  one  atmosphere.  The  two  sets  of  values  of 
lx  are  plotted  along  isotherms  against  pressures. 
These  values,  the  computed  Cp  data,  and  the  Joule- 
Thomson  inversion  curve  obtained  from  the  equation 
of  state  are  in  good  agreement  with  available  experi¬ 
mental  data.  N.  M.  Bligh. 
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Thermal  conductivity  of  ice,  S.  Arzybyschew 
and  L.  Parfianowitsch  (Z.  Physik,  1929,  58,  441 — 
445). —The  thermal  conductivity  of  ice  at  0°  has  been 
redetermined,  55^0*8  X  1(H  g.-cal.  cm.™1  sec.'1;  this 
value  is  approximately  the  same  as  the  older  deter¬ 
minations  of  Neumann  and  of  Straneo,  and  the  value 
of  Forbes  (0*0021)  is  therefore  traversed. 

R.  W.  Lent. 

Abnormally  high  heat  production  with  the 
thorium  mineral  orangite.  H.  Herszfinkel 
(Naturwiss.,  1929,  17,  673). — Poole’s  observation 
(Phil.  Mag.,  1912,  23,  183)  that  the  heat  emitted  from 
orangite  considerably  exceeds  that  corresponding  with 
the  thorium  content  has  been  confirmed,  the  material 
from  Arcndal  giving  34  times  and  that  from  Lange  - 
sund  30  times  as  much  heat  as  the  thorium  present 
would  require.  Control  experiments  indicate  that 
the  heat  evolution  from  mixtures  of  radioactive 
materials  is  additive.  R.  A.  Morton. 

Specific  heat  of  tungsten  between  90°  and 
2600°  Abs.  C.  Zwikker  and  G.  Schmidt  (Physica, 

1928,  8,  329“346;  Chem.  Zentr.,  1929,  i,  1313). — 
At  92°  and  290°  Abs.  the  atomic  heat  of  tungsten  is 
348  and  5*88,  respectively;  at  2220°  Abs.  the  value 
is  7*9.  Another  method  gave  8*30  for  2500°  Abs, 

A.  A.  Eldridge, 

Variation  of  latent  heat  of  vaporisation 
with  temperature.  V.  Kirejev  (Z,  anorg.  Chem., 

1929,  182,  177 — 181). — Mathematical.  The  function 

LfIiT~-f(Q)  —  K,  where  L  is  the  molecular  heat  of 
vaporisation  and  0  the  reduced  temperature,  affords 
a  simple  means  of  investigation  of  the  relationship 
between  L  and  T .  For  various  substances  and  for 
the  temperature  interval  over  which  0  lies  between 
0*90  and  0C,  the  approximation  formula  if=(l*l— 
G)AC/(1*1™ GJ  is  valid.  H.  F.  Gillbe. 

Fusion  curves  of  some  salt  hydrates,  G. 
Tammann  (Z.  anorg.  Chem.,  1929,  179,  186 — 192). — 
The  curves  obtained  by  Geller  (Z.  Krist.,  1924,  60, 
415}  for  sodium  sulphate  decahydrate  and  magnesium 
chloride  hexahydrate  are  incorrect,  as  the  method 
employed  is  unsatisfactory,  especially  at  high  tem¬ 
peratures  and  low  pressures.  H.  F.  Gillbe. 

Vapour  pressures  of  piperidine  and  a-picoline. 
Application  of  Duhringfs  rule  to  compounds  of 
the  pyridine  group.  F.  T.  Riley  and  K.  C. 
Bailey  (Proc.  Roy.  Irish  Acad.,  1929,  38B,  450 — 
453). — The  b.  p.  of  a-picoline  and  piperidine  have 
been  determined  over  a  range  of  pressures  between 
760  and  6  mm.,  and  those  of  pyridine,  quinoline,  and 
wquinoline  have  been  redetermined  over  the  same 
range.  When  the  b.  p.  of  pyridine  at  a  series  of 
pressures  are  plotted  against  those  of  the  other 
liquids  straight  lines  are  obtained,  as  is  required  by 
Duhring’s  rule.  C.  W.  Gibby. 

Entropy  and  specific  heat  of  solid  inorganic 
compounds.  W.  Hertz  (Z.  anorg.  Chem.,  1929, 
182,  189 — 191). — The  quantity  Sc1,  where  S  is  the 
entropy  and  c  the  specific  heat,  is  for  all  solid  inorganic 
compounds  containing  the  same  number  of  atoms 
constant  and  equal  to  the  value  of  Sc^  for  the  elements 
multiplied  by  the  number  of  atoms  in  the  compound. 

H.  F.  Gillbe. 


Heat  capacity  of  oxygen  from  12°  Abs.  to  its 
b.  p.  and  its  beat  of  vaporisation.  Entropy  from 
spectroscopic  data.  W.  F.  Giauque  and  H.  L. 
Johnston  (J.  Amer,  Chem.  Soe.,  1929,  51,  2300 — 
2321). — The  transition  temperatures  between  the 
three  solid  forms  of  oxygen  are  23*66°  and  43*76°  Abs. ; 
the  m.  p.  is  54*39°  and  the  b.  p.  90*13°  Abs.  The 
molal  latent  heats  of  transition  at  these  four  points 
are,  respectively  :  22*42,  177*6,  106*3,  and  1628*8 
g.-cal.  The  molal  entropy  of  oxygen,  corrected  to 
the  state  of  a  perfect  gas  by  means  of  Bertlielot’s 
equation,  is  40*74  g.-eal./l°  at  the  b.  p.,  in  substantial 
agreement  with  the  value  derived  from  spectral 
observations.  The  significance  of  this  agreement  is 
interpreted.  The  molal  entropy  at  298*1°  Abs., 
calculated  from  spectroscopic  data,  is  49*03  g.-cal. /1°. 
The  Tetrode  equation,  suitably  extended,  leads  to  the 
accurate  value,  as  is  to  be  expected.  The  results 
show  that  the  magnetons  in  solid  oxygen  at  liquid 
hydrogen  temperatures  have  little  random  distribu¬ 
tion  ;  they  may  be  coupled  into  a  sort  of  magneton 
crystal  within  the  molecular  lattice,  and  the  strong 
paramagnetism  of  the  oxygen  may  be  due  to  destruc¬ 
tion  of  these  couplings  by  the  applied  magnetic  field 
(Pasehen-Back  effect).  S.  K.  Tweedy. 

Limiting  density  of  matter  and  energy.  W. 
Anderson  (Z.  Physik,  1929,  56,  851—856).— 
Theoretical  (cf.  Stoner,  Phil.  Mag.,  1929,  [vii],  7, 
63).  J.  W.  Smith. 

Zero  volume  of  metal  alkyls.  W.  Herz  (Z. 
anorg.  Chem.,  1929,  182,  173— 176).— The  zero 
volumes  v0  of  a  large  number  of  metal  alkyl  com¬ 
pounds  have  been  calculated  from  the  refractive 
indices,  and  the  results  agree  with  those  previously 
deduced.  In  each  homologous  series  v0  diminishes 
as  the  mol.  wt.  increases,  whereas  for  corresponding 
compounds  of  different  metals  vQ  increases  with 
increase  of  at.  wt.  of  the  metal ;  mercury  is  anomalous. 
The  first  law  applies  also  to  compounds  containing 
mixed  radicals ;  isomeric  compounds  usually  exhibit 
but  slight  variations  of  vQ.  H.  F.  Gillbe. 

Molecular  theory  of  friction.  G.  A.  Tomlinson 
(Phil.  Mag.,  1929,  [vii],  7,  905— 939).— The  theory  of 
dry  solid  friction  is  based  on  the  assumed  existence  of 
molecular  attractions  and  repulsions  such  that  the 
repulsive  force  varies  much  more  rapidty  with  the 
distance  than  does  the  attractive  force  and  that  its 
effective  range  is  considerably  less  than  the  molecular 
dimensions.  It  follows  that  when  two  bodies  move 
relatively  one  on  the  other  and  there  is  in  consequence 
a  continuous  change  in  the  molecules  bearing  the  load, 
a  loss  of  energy  occurs  which  is  manifest  as  friction. 
The  force  of  friction  is  thus  a  statistical  average  of 
the  repulsive  forces  between  successive  groups  of 
molecules  bearing  the  load  between  two  bodies. 
Equations  deduced  for  the  coefficients  of  limiting  and 
rolling  friction  indicate  the  characteristic  properties 
of  these  factors,  A  number  of  experimental  deter¬ 
minations  of  limiting  and  rolling  friction  are  described 
the  results  of  which  are  in  fair  agreement  with  the 
deductions  from  the  theory.  The  theory  indicates 
that,  contrary  to  older  ideas,  there  should  be  friction 
between  bodies  in  normal  contact,  but  the  magnitude 
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of  this  is  so  small  as  not  to  be  measurable  by  ordinary 
means.  A,  E.  Mitchell. 

Expansion  of  gases  on  mixing,  especially  at 
very  low  pressures.  I.  Its  relation  to  the 
empirical  calculation  of  the  fugacities  in  gaseous 
mixtures.  L.  J.  Gillespie  (Physical  Rev.,  1929, 
[ii],  34,  352 — 366). — The  expansion  of  a  gas  in  a 
mixture  and  the  expansion  of  gases  on  mixing  to 
form  a  mole  of  mixture  from  the  pure  gases  at  con¬ 
stant  temperature  and  pressure  are  plotted  as  a 
function  of  the  pressure  for  mixtures  of  ethylene  and 
argon,  ethylene  and  oxygen,  nitrogen  and  hydrogen, 
and  nitrogen  and  methane,  and  it  is  shown  that  these 
quantities  do  not  vanish  at  zero  pressure.  A  method 
is  given  for  calculating  the  values  for  zero  pressure 
from  the  equation  of  state  for  the  mixture.  The 
fugacity  of  a  gas,  or  its  pressure  corrected  for  devi¬ 
ations  from  the  ideal  gas  law,  can  be  more  accurately 
calculated  when  account  is  taken  of  data  for  expansion 
at  zero  pressure.  N.  M.  Bligh. 

Determination  of  the  softening  interval  of 
glasses  and  the  abnormal  change  of  specific  heat 
and  volume  over  the  interval.  G.  Tammann  and 
A.  Kohliiaas  (Z.  anorg.  Chem,,  1929,  182,  49 — 
73). — By  experiments  with  salicin,  brucine,  pipeline, 
and  various  sugars  and  gums  it  has  been  shown  that 
the  temperature  interval  over  which  softening  takes 
place  has  for  its  upper  limit  the  lowest  temperature 
at  which  thin  threads  may  be  drawn  from  the  material, 
and  for  its  lower  that  at  which  minute  cracks  appear 
in  the  surface  when  touched  with  a  glass  rod ;  these 
temperatures  may  be  determined  with  ease  to  within 
d:0'5o.  At  the  lower  limit  the  abnormal  increase  of 
specific  heat  commences  and  the  volume  isobars 
simultaneously  exhibit  a  marked  change  of  slope. 

H.  F.  Gillbe, 

Ceramic  mixtures  of  high  m.  p.  Systems 
kaolin-alumina-felspar  and  kaolin-zircoriia- 
felspar.  R.  Schwarz  and  E.  Reidt  [with  K. 
Ciiudoba]  (Z.  anorg.  Chem.,  1929,  182,  1 — IS). — The 
softening  points  of  mixtures  of  felspar  and  alumina, 
and  of  kaolin,  alumina,  and  felspar,  have  been  deter¬ 
mined  over  a  wide  range  of  concentrations.  The 
coefficients  of  linear  expansion  of  certain  mixtures 
have  been  determined,  the  results  showing  that 
increase  of  either  the  felspar  or  the  alumina  content 
of  the  three-component  mixtures  produces  an  increase 
of  the  coefficient  of  expansion.  The  resistance  of  the 
sintered  mixtures  to  chemical  action,  measured  by 
the  loss  of  weight  after  heating  with  fusion  mixture 
at  950°  and  treatment  with  hydrochloric  acid,  is 
roughly  proportional  to  the  porosity,  and  is  a 
maximum  when  the  ratio  A1203  :  Si02  is  unity.  The 
microscopic  appearance  of  various  specimens  is 
described.  Zirconia  lowers  the  softening  point  of 
felspar  in  kaolin  mixtures,  and  decreases  the  resist¬ 
ance  to  chemical  action.  H.  F.  Gillbe. 

Structure  of  gold-nickel  alloys.  W.  Heike  and 
H,  Ressner  (Z.  anorg.  Chem.,  1929,  182,  272— 
280). — Hafners  view  (l)iss.,  Freiberg-i.-S.,  1927)  of 
the  mode  of  breakdown  of  gold-nickei  mixed  crystals 
appears  in  the  light  of  microscopical  investigation  to 
be  correct,  in  contradiction  to  Fraenkel  and  Stern's 
observations.  Alloys  rich  in  nickel  undergo  a  far- 


reaching  change  of  structure  when  heated  for  a  long 
period  at  500 — 1000°.  The  most  satisfactory  etching 
solution  for  gold-nickel  alloys  is  a  hot  solution  of 
potassium  sulphide.  H.  F.  Gillbe. 

Stability  of  the  hysteresis  of  iron-nickel  alloys. 
G.  Gossels  (Z.  anorg.  Chem.,  1929,  182,  19 — 27). — 
The  resistance  isotherms  of  nickel-iron  alloys  con¬ 
taining  up  to  46%  Ni  have  been  determined  from 
0°  to  900°.  The  maximum  resistance  is  at  33*2%  Ni, 
and  has  at  900°  the  value  132x  10~6  ohm.  Investig¬ 
ation  of  the  stabilisation  of  alloys  containing  9*6%  Ni 
indicates  that  the  resistance  is  unaltered  by  heating 
for  several  hours  at  650—700°.  H.  F.  Gillbe. 

Effect  of  pressure  on  the  resistance  of  three 
series  of  alloys.  P.  W.  Bridgman  (Proc.  Arner. 
Acad.  Arts  Sci,,  1928,  63,  329— 345).— The  pressure 
and  temperature  coefficients  of  electrical  resistance  and 
the  specific  resistance  at  30°  have  been  determined 
for  iron-cobalt,  iron-nickel,  and  copper-nickel  alloys. 
The  results  are  discussed.  Chemical  Abstracts 

Dilatometric  study  of  some  univariant  two- 
phase  reactions.  P.  A.  Chevenard,  A.  M, 
Porte vin,  and  X,  F.  Wache  (Inst.  Metals,  Sept., 
1929,  Advance  copy,  29  pp.). — The  changes  taking 
place  on  the  quenching  and  annealing  of  aluminium- 
rich  aluminium-copper  and  aluminium-silicon  alloys 
have  been  studied  by  dilatometric  methods.  The 
precipitation  of  silicon  from  solid  solution  in  aluminium 
is  accompanied  by  an  expansion,  an  increase  in  hard¬ 
ness,  and  a  decrease  in  the  coefficient  of  expansion  of 
the  alloy.  The  precipitation  of  Al2Cu  from  a  super¬ 
saturated  (quenched)  solid  solution  by  annealing  above 
175°  causes  an  expansion,  but  ageing  below  175° 
results  in  a  contraction.  It  is  concluded  that  most 
of  the  age-hardening  of  the  aluminium-copper  alloys 
at  low  temperatures  cannot  be  due  to  the  precipitation 
of  Al2Cu,  but  is  the  result  of  a  reaction  causing  con¬ 
traction  ;  the  nature  of  this  is  obscure,  but  is  probably 
due  to  the  combined  influence  of  silicon  and  copper. 
The  effect  of  the  addition  of  copper  to  austenitic 
ferro nickel  alloys  has  been  studied  similarly.  If 
sufficient  copper  be  present  two-phase  alloys  are 
formed,  blit  the  solubility  increases  with  temperature, 
so  that  alloys  can  be  obtained  which  are  homogeneous 
on  quenching,  but  precipitate  a  copper-rich  constituent 
on  annealing.  These  changes  are  in  addition  to  the 
magnetic  transformations,  and  the  boundaries  of  the 
two-phase  region  in  the  equilibrium  diagram  have 
been  determined  for  the  iron-nickel-copper  system. 

W.  Hume-Rothery. 

X-Ray  analysis  of  the  iron-boron  system.  T. 
Bjurstrom  and  H.  Arnfelt  (Z.  physikal.  Chem., 
1929,  B,  4,  469 — 474). — An  X-ray  analysis  of  iron- 
boron  alloys,  obtained  by  melting  together  technical 
ferroboron  (19%  boron)  with  iron,  shows  that  within 
the  range  0 — 19%  B  two  phases,  Fe2B  and  FeB, 
occur.  The  first  has  a  body-centred  tetragonal  lattice 
in  agreement  with  the  results  of  Wever.  The  lengths 
of  the  edges  of  the  elementary  parallelepipeds  are 
5* 099,  a3= 4-240  A.  The  unit  cell  contains  four 
Fe2B  groups.  The  phase  FeB  has  a  rhombic  lattice 
of  which  the  parameters  are  a  5*495,  a2“4-053, 
a3 =2*946  A.  The  elementary  parallelepiped  contains 
four  FeB  groups.  A.  J,  Mee. 
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X-Ray  analysis  ol  the  copper-antimony  and 
the  silver-antimony  systems.  A.  Westgren,  G. 
Hagg,  and  S.  Eriksson  (Z.  physikal.  Chem.,  1929, 
B,  4,  453 — 468).— The  observations  are  in  agreement 
with  the  equilibrium  diagram  for  the  system  obtained 
by  Carpenter.  Antimony  can  dissolve  in  copper  up 
to  a  considerable  concentration.  The  parameter  of 
the  copper  lattice  increases  from  3*608  A.  for  pure 
copper  to  3*66  A.  for  the  alloy  saturated  with  copper. 
At  the  ordinary  temperature  in  the  homogeneous 
region  from  19  to  25  at.-%  Sb  there  is  a  copper- 
antimony  phase  with  hexagonal  close  packing,  of 
which  the  lattice  dimensions  increase  with  increasing 
antimony  concentration  from  «1=2*72,  a3=4*32  A., 
to  a1™2*750>  a3=4*349  A.  The  Cu2Sb  phase  has  a 
simple  tetragonal  lattice  with  six  atoms  in  the  unit 
cell,  of  which  the  dimensions  are  3*992,  $3= 
6*091  A.  The  alloy  Cu2Sb  has  obviously  an  analogous 
structure  to  Fe2As.  On  this  basis  its  structure  can 
be  calculated.  The  X-ray  analysis  of  a  series  of 
silver-antimony  alloys  shows  that  the  equilibrium 
diagram  of  Petrenko  is  incorrect.  The  maximum 
solubility  of  antimony  in  silver  is  about  5  at.-%  Sb. 
The  lattice  parameter  of  the  silver  phase  increases  in 
the  homogeneous  region  from  4*078  A.  for  pure  silver 
up  to  4*113  A.  for  the  saturated  phase.  At  the 
ordinary  temperature  between  10  and  16  at.-%  Sb 
there  is  a  phase  with  hexagonal  close  packing.  The 
lattice  dimensions  increase  with  increasing  antimony 
concentration  from  a1=2*921,  $3=4*775  A.,  up  to 
al=2*959,  $3=4*788  A.  Between  20  and  25  at.-%  Sb 
there  is  another  intermediate  phase  which  has  a  struc¬ 
ture  very  similar  to  hexagonal  close  packing,  but  is 
really  rhombic.  The  values  for  the  parameters  are  : 
for  20%,  a1=2*983 ,  a2=5*196,  a3=4*802  A. ;  for  25%, 
^=2*988,  $2=5*239,  $3=4*842  A.  A.  J.  Mee. 

Determination  of  solubility  of  slightly  soluble 
liquids  in  water  and  the  solubilities  of  the 
dicMoroethanes  and  dichlor  opr  opanes .  P.  Gross 
(J.  Araer.  Chem.  Soc.,  1929,  51,  2362 — 2366) —A 
saturated  solution  of  the  slightly  soluble  liquid  is 
analysed  by  means  of  a  liquid  interferometer  which 
has  previously  been  calibrated  against  solutions  of 
the  liquid  of  known  concentration.  The  following 
solubilities  (g.  per  100  g.  of  water  at  25°)  were 
determined  :  5-diehloroethane,  0*506 ;  $$-dichloro- 
ethane,  0*865;  ap-dichloropropane,  0*280 ;  ay-di- 
chloropropane,  0*273 ;  carbon  tetrachloride,  0*077 
(provisional).  S.  K.  Tweedy. 

Solubility  of  sodium  and  potassium  hydroxides 
in  methyl  and  ethyl  alcohols.  A.  G.  Murray 
(J.  Assoc.  Off.  Agric.  Chem.,  1929,  12,  309). — 
Sodium  or  potassium  hydroxide  in  excess  was 
allowed  to  remain  in  contact  with  ethyl  or  methyl 
alcohol  for  a  period  of  3  weeks  at  about  28°.  The 
clear  supernatant  liquid  was  decanted,  diluted  ten 
times,  and  titrated  with  X- sulphuric  acid.  The 
following  solubilities  (g.  per  100  c.c.)  are  recorded  : 
potassium  hydroxide  in  ethyl  alcohol  29,  in  methyl 
alcohol  40*3  ;  sodium  hydroxide  in  ethyl  alcohol  13*6, 
in  methyl  alcohol  23*9.  The  densities  and  the  solu¬ 
bilities  expressed  ns  percentages  and  normalities  are 
also  given.  H.  J.  Dowden. 


Influence  of  strong  electrolytes  on  the  solu¬ 
bility  of  potassium  chlorate.  J.  Holluta  and 
F,  Peter  (Z.  physikal.  Chem.,  1929, 143, 119 — 134). — 
The  solubility  of  potassium  chlorate  in  water  and  in 
solutions  of  potassium  chloride,  nitrate,  and  sulphate, 
and  sodium  chloride  and  chlorate,  has  been  measured 
at  25°,  and  at  concentrations  extending  to  the  satur¬ 
ation  point  of  the  added  salt.  The  solubility  was 
raised  by  sodium  chloride,  and  lowered  by  the  remain¬ 
ing  salts.  The  curves  connecting  the  square  root  of 
the  ionic  strength  with  the  reciprocal  of  the  total 
molar  concentration  approximate  to  straight  lines 
at  low  concentrations,  except  in  the  case  of  potassium 
nitrate,  and  from  these  curves  the  activity  coefficients 
of  potassium  chlorate  in  the  solutions  were  calculated. 
Calculation  of  the  mean  atomic  radii  by  means  of  the 
Debye-Huckel  expression  lead  to  values  considerably 
in  excess  of  those  calculated  by  Hiickel,  and  of  those 
arrived  at  by  Goldschmidt  from  the  results  of  crystal 
measurements,  the  differences  being  attributed  partly 
to  hydration.  The  solubility  (*/})  of  potassium  chlorate 
in  solutions  of  each  of  the  salts  (concentration = c) 
can  be  calculated  by  means  of  the  expression  y=A  + 
Be ,  A  and  B  being  constants  the  values  of  which  are 
given.  F.  L.  Usher. 

Relation  between  sizes  of  ions  and  salting- out 
of  quinol  and  quinone.  K.  Linderstrom-Lang 
(Compt.  rend.  Trav,  Lab.  Carlsberg,  1929,  17,  No.  13, 
1 — 6). — The  effect  of  ammonium  chloride  and  the 
alkylammonium  chlorides  on  the  solubility  of  benzo- 
quinone  and  quinol  in  water  at  18°  can  be  represented 
fairly  satisfactorily  by  the  equation  log  (*%/$) =£c, 
where  a  is  the  solubility  in  a  salt  solution  of  concen¬ 
tration  c,  and  sQ  is  the  solubility  in  pure  water  (cf. 
A.,  1925,  ii,  30).  With  quinol  the  value  of  the  con¬ 
stant  k  decreases  regularly  with  increase  in  the  size 
of  the  salt  cation,  whilst  with  benzoquinone  k  scarcely 
varies  at  all.  R.  Cuthill. 

Theory  of  gas  adsorption.  A.  Magnus  (Z. 
physikal.  Chem.,  1929,  142,  401—430 ;  cf.  A.,  1927, 
105). — A  kinetic  theory  of  the  adsorption  of  gas  mole¬ 
cules  on  surfaces  is  based  on  the  assumption  that  the 
forces  are  purely  electrostatic,  due  to  either  permanent 
or  induced  dipoles  in  the  gaseous  molecules.  It  is 
inferred  that  at  very  low  pressures  the  amount 
adsorbed  is  proportional  to  the  pressure,  but  this 
condition  is  rarely  realised.  By  the  use  of  Volmer's 
equation  of  state  for  the  adsorbed  substance,  adsorp¬ 
tion  equations  are  obtained  which  are  in  good  agree¬ 
ment  with  experiment.  The  dependence  of  the  heat 
of  adsorption  on  the  gas  pressure,  predicted  by  the 
theory,  corresponds  qualitatively  with  that  observed. 

J.  A.  V.  Butler. 

Heat  of  adsorption  of  oxygen  and  nitric  oxide 
on  charcoal.  H.  I.  Bull  and  W.  E.  Garner 
(Nature,  1929,  124,  409). — Repetition  of  the  work  of 
Garner  and  McKie  (A.,  1927,  1134),  in  which  it  is  now 
shown  that  carbon  is  a  relatively  bad  conductor  in 
high  vacua  and  that  at  low  concentrations  of  oxygen 
the  gas  does  not  become  uniformly  distributed 
throughout  the  mass  of  the  charcoal  grains.  For 
oxygen  absorbed  on  charcoal  the  heat  rises  from 
46  g.-cab  per  mol.  to  100  g. -cal.  per  mol.,  then  falls  to 
65  g.-eal.  per  mol.,  and  thereafter  remains  constant 
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except  for  a  curious  type  of  alternation  (cf.  Marshall 
and  Bramston-Cook,  this  vol.,  999).  For  the  same 
charcoal  the  maximum  heat  of  absorption  of  nitric 
oxide  occurs  at  higher  surface  concentrations  than  for 
oxygen,  and  alternation  does  not  occur  beyond  the 
maximum.  The  presence  of  areas  of  different  activities 
on  the  charcoal  surface  is  indicated.  The  phenomena 
are  probably  due  to  incompleteness  of  the  reaction 
between  oxygen  and  carbon  at  low  surface  concen¬ 
trations.  A.  A.  Eldridge. 

Adsorption  phenomena  in  solutions.  XVIII, 
Gas-free  carbon  as  adsorbent.  N.  Sciiilov  and 
K.  Tschmutov  (Z.  physikal.  Chein.,  1929,  143,  41 — 
54). — In  the  adsorption  of  oxygen  by  gas-free  carbon, 
carbon  dioxide  is  always  formed  except  at  low  press¬ 
ures.  Although  oxygen,  carbon  dioxide,  and  hydro¬ 
gen  chloride  are  adsorbed  by  gas-free  carbon,  this 
material  scorns  to  be  incapable  of  adsorbing  potassium 
chloride  from  its  aqueous  solution.  The  primary 
stage  of  the  adsorption  is  the  formation  of  a  film 
containing  negatively  charged  ions,  and  the  hydrolytic 
adsorption  which  follows  has  been  studied  by  deter¬ 
mination  of  the  px  changes.  H.  F.  Gillbe. 

Adsdrption  of  organic  acids  by  charcoal,  C. 
From ag kot  (Mature,  1929,  124,  412),— The  author's 
results  are  correlated  with  those  of  Phelps  and  Peters 
(this  vgL,  1000).  A,  A,  Eldridge. 

Adsorption  ol  fumaric  and  maleic  acids  by  pure 
charcoals.  H,  J.  Phelps  (J.C.S.,  1929,  1724— 
1727 ;  cf,  Phelps  and  Peters,  this  vol.,  1000), — The 
relation  between  the  adsorption  on.  pure  charcoal  and 
the  ionisation  of  maleic  and  fumaric  acids  has  been 
examined.  The  adsorption  of  both  acids  is  zero  at 

i  7,  that  of  maleic  acid  rising  steadily  to  pn  1*5 
(the  most  acid  solution  with  which  it  was  possible  to 
work)  with  no  indication  of  a  maximum,  whilst  that 
of  fumaric  acid  reaches  a  maximum  at  pa  3*7.  These 
results  suggest  that  doubly-ionised  molecules  are  not 
adsorbed  in  either  case,  and  that  the  singly-ionised 
molecule  of  maleic  acid  is  adsorbed,  but  to  a  smaller 
degree  than  the  neutral  molecule.  These  facts  are 
consistent  with  the  hypothesis  that  it  is  the  oxygen 
of  the  un- ionised  carboxyl  group  which  holds  the 
molecule  on  the  charcoal  surface,  this  attachment 
being  effected  probably  by  the  presence  of  an  electric 
charge,  and,  in  the  ease  of  maleic  acid,  by  the  close 
proximity  of  the  two  carboxyl  groups.  Possibly  also 
adsorption  is  hindered  by  the  presence  of  the  water 
sheath  supposed  to  surround  most  ions. 

0.  A,  Si  LB  ERR  AD* 

Adsorption  hysteresis.  A.  R,  Urquhart  (J, 
Text.  Inst*,  1929,  20,  117 — 123t). — Previous  work  on 
adsorption  hysteresis  is  reviewed  and  experimental 
results  are  described  which  show  that  the  assumption 
of  McGavaek  and  Patrick  (A,,  1920,  ii,  417),  according 
to  which  hysteresis  phenomena  may  be  explained  by 
the  presence  of  residual  traces  of  non-condensable 
gases  in  the  material,  is  incapable  of  satisfying  the 
conditions  which  obtain  with  cotton.  That  hysteresis 
in  general  cannot  be  so  explained  is  proved  experi¬ 
mentally  by  an  investigation  of  the  adsorption  of 
water  by  silica  gel  in  such  circumstances  that  there 
could  be  no  doubt  about  the  removal  of  the  last 


traces  of  non-condensable  gas.  Two  samples  of  the 
gel  were  used  which  gave  different  isotherms  of  the 
same  general  form,  and  definite  hysteresis  was  observed 
in  both  eases.  B.  P.  Ridge. 

Adsorption  by  metallic  hydroxides.  VI. 
Adsorption  of  anions  in  relation  to  their  coagul- 
ative  action  and  their  strength.  VII.  Adsorp¬ 
tion  isotherms  and  the  mechanism  of  the 
adsorption  of  acids  and  bases  by  hydroxides. 
K.  C.  Sen  {%.  anorg.  Chem,,  1929,  182,  118 — 128, 
129 — 138).— Study  of  the  adsorption  of  various  acids, 
bases,  and  salts  by  ferric,  aluminium,  and  chromic 
hydroxides  shows  the  last-named  to  have  the  greatest 
adsorptive  power.  In  all  cases  the  adsorption  follows 
a  logarithmic  law,  but  the  quantity  a  adsorbed  per 
unit  weight  of  adsorbent  is  in  certain  cases  dependent 
on  the  quantity  of  adsorbent  used,  the  volume  and 
concentration  of  the  solution,  and  the  physical  nature 
of  the  hydroxide;  with  chromic  hydroxide  a  varies 
also  with  time.  For  a  fixed  quantity  of  dissolved 
material  cc  increases  with  increase  of  the  quantity  of 
adsorbent ;  heating  decreases  the  adsorptive  power. 
The  adsorption  of  arsenious  acid  is  irreversible  only 
in  the  case  of  chromic  hydroxide ;  different  specimens 
of  ferric  and  chromic  hydroxides  show  different  values 
of  the  adsorption  constant.  Arsenious  acid  and 
sodium  arsenite  are  adsorbed  to  the  same  equivalent 
extent  by  aluminium  hydroxide,  but  the  acid  is  more 
readily  adsorbed  than  the  salt  by  chromic  hydroxide. 
The  adsorption  of  acids  by  the  three  hydroxides 
increases  with  the  basicity  of  the  acid,  probably  on 
account  of  complex  formation.  Citric  acid,  anomal¬ 
ously,  is  adsorbed  by  chromic  hydroxide  to  a  smaller 
extent  than  are  oxalic  and  sulphuric  acids.  Other 
factors  wrhich  influence  the  adsorption  of  acids, 
although  to  a  smaller  degree,  are  the  strength  and 
structure  of  the  acid  and  the  nature  of  the  anion. 
Weiser’s  observations  on  the  effect  of  neutral  particles 
are  confirmed.  The  second  stage  of  the  coagulation 
of  a  colloid  by  an  electrolyte,  viz.,  adsorption  of  ions 
by  the  neutralised  particles,  is  a  specific  effect.  The 
constant  of  the  adsorption  isotherms  varies  for  each 
of  the  three  hydroxides  and  even  for  different  speci¬ 
mens  of  the  same  hydroxide.  The  mechanism  of  the 
adsorption  process  is  ascribed  to  surface  chemical 
activity,  which  is  most  in  evidence  when  there  is  a 
tendency  to  salt  formation  between  the  adsorbent 
and  material  adsorbed.  Chemical  combination  and 
adsorption  are  thus  regarded  as  manifestations  of  the 
same  forces.  H.  F,  Gillbe. 

Adsorption  of  methylene-blue  by  lead  sulphate, 
W.  D.  Bancroft  and  C.  E.  Barnett  (Coll.  Symp. 
Mon.,  1928,  6,  73 — 76). — Lead  sulphate  crystals 
adsorb  methylene-blue.  For  any  concentration  of 
dye,  the  amount  adsorbed  by  a  powdered  solid  is  a 
function  of  the  apparent  p1L  of  the  solution.  The 
maximum  adsorption  of  a  dye  by  a  crystal  is  not  a 
measure  of  the  total  surface. 

Chemical  Abstracts. 

Mechanism  of  the  adsorption  of  water  by 
cotton.  A.  R.  Uhquhart  (J.  Text,  Inst.,  1929,  20, 
125 — 132t). — A  theory  is  outlined  which  explains 
not  only  the  hysteresis,  but  also  most  of  the  other 
hitherto  unexplained  phenomena  observed  with 
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cotton ;  it  may  also  be  applied  to  starch  and  to  many 
elastic  gels.  It  assumes  that  adsorption  takes  place 
in  accordance  with  the  number  of  free  active  hydroxyl 
groups  on  the  micellar  surfaces  of  the  cellulose,  and 
that  absorption  of  water  tends  to  restore  the  original 
orientation  of  the  surface,  so  that  the  number  of 
active  groups  increases.  This  increase  is  not  so  great 
as ,  the  original  decrease  which  occurs  when  the 
cellulose  is  first  formed  in  the  cotton  hair,  since  the 
amplitude  of  vibration  of  a  molecule  held  to  another 
by  the  attraction  of  one  or  more  active  groups  will 
be  less  than  that  of  a  molecule  with  the  active  groups 
free,  so  that  there  is  less  tendency  for  a  group  to 
return  to  the  surface  than  there  was  originally  for  it 
to  leave  it.  Hence  the  adsorbing  surface  will  be  in  a 
less  active  condition  during  adsorption  than  during 
desorption,  and  hysteresis  will  result. 

B.  P.  Ridge. 

Two-phase  theory  of  the  absorption  of  water 
vapour  by  cotton  cellulose.  F.  T.  Peirce  (J. 
Text.  Inst.,  1929,  20,  133 — IoOt). — It  is  assumed  that 
there  are  two  distinct  ways  in  which  water  molecules 
are  held  in  the  cellulose  :  (a)  in  which  one  water 
molecule  is  definitely  associated  with  one  hexose  unit, 
as  in  a  chemical  compound,  and  (6)  in  which  the 
water  molecules  fill  the  spaces  available  under 
attractive  forces  like  those  in  a  liquid.  Mathematical 
treatment  indicates  how  absorption  isotherms  and 
other  experimental  relations  may  be  derived  on  the 
basis  of  the  theory  propounded.  B.  P.  Ridge. 

Absorption  and  adsorption  of  iodine  by  soils, 
and  its  elutriation,  K.  Schaerer  and  J.  Sckwai- 
bold  (Z.  anorg.  Chem.,  1929,  182,  193— 206).— A 
variety  of  soils  have  been  treated  with  iodine,  iodides, 
iodates,  and  periodates,  and  considerable  variation  is 
found  to  exist  in  the  quantities  absorbed.  By 
washing  for  many  hours  only  a  part  of  the  iodine 
taken  up  is  removed.  Moor  soils  absorb  greater 
quantities  of  iodine  than  do  mineral  soils,  the  quanti¬ 
ties  in  the  latter  case  being  determined  principally 
by  the  amount  of  colloidal  material  present.  The 
quantity  absorbed  decreases  in  the  order  periodate, 
iodate,  iodide,  iodine  following  periodate  in  the  case 
of  mineral  soils.  H.  F.  Gillbe. 

Adsorption  of  sodium  oleate  at  the  air  -water 
interface.  M.  E.  Laing,  J.  W.  McBain,  and  E.  W. 
Harrison  (Coll.  Symp.  Mon.,  1928,  6,  63 — 72).— 
Contrary  to  the  predictions  of  Gibbs5  theorem,  sodium 
oleate  is  positively  adsorbed  in  the  air-water  inter¬ 
face.  The  adsorbed  soap  is  in  hydrolytic  equilibrium 
with  the  solution,  but  its  hydrolysis  is  completely 
suppressed  by  a  small  excess  of  alkali. 

Chemical  Abstracts. 

Activity  and  adsorption  of  p-toluidine  on  the 
surface  of  its  aqueous  solution.  J.  W.  McBain, 
W.  F.  K.  Wynne-Jones,  and  F.  H.  Pollard  (Coll. 
Symp.  Mon.,  1928,  6,  57 — 62). — The  partial  pressure 
and  activity  of  aqueous  p-toluidine  are  proportional 
to  the  concentration.  This  supports  the  view  that 
even  in  solutions  far  from  saturated  the  surface  is 
covered  with  a  unimolecular  film  of  solute,  of  which 
there  is  also  an  excess  in  the  neighbourhood  of  the 
surface.  Gibbs’  thermodynamic  treatment  is 
insufficient.  Chemical  Abstracts. 


Interfacial  tensions  of  water-n-hutyl  alcohol, 
water-isobutyl  alcohol,  and  glycerol-isobutyl 
alcohol.  K.  Silbereisen  (Z.  physikal.  Chem., 
1929,  143,  157 — 166). — The  interfacial  tensions  have 
been  determined  with  a  view  to  the  use  of  these 
liquids  in  determining  the  pore  diameter  of  ultra- 
filter  membranes  by  Bechhold’s  method.  A  new 
apparatus  making  use  of  the  capillary-rise  method  is 
described,  and  the  interfacial  tensions  at  temperatures 
from  1°  to  37°  are  given.  F.  L.  Usher. 

Relation  between  surface  energy  of  liquids  and 
saturation  pressure.  'N.  Barbulescu  (BuL  Soc. 
Stiinte  Cluj,  1928,  4,  251—262;  Chem.  Zentr.,  1929, 
i,  1427). — For  non-assoeiated  liquids  the  surface 
tension  is  calculated  from  the  molecular  heat  of 
vaporisation  by  a  simplified  method.  For  associated 
liquids  a  modified  expression  leads  to  good  results 
with  methyl  alcohol,  ethyl  alcohol,  and  acetic  acid. 

A.  A.  Eldridge. 

Liquid-solid  interface  tension.  M.  Loewen- 
thal  (Nature,  1929,  124,  301 ) . — Experiments  are 
described  which  demonstrate  that  the  interfacial 
layer  of  mercury  at  the  surface  of  a  containing 
vessel  is  the  seat  of  tension  and  potential  energy. 

A.  A.  Eldridge. 

Electrical  relations  at  surfaces,  spreading  of 
liquids,  thickness  of  surface  films,  and  the  drop- 
weight  and  ring  methods  for  the  determination 
of  surface  tension.  W.  D.  Harkins  [with  B. 
Ginsberg,  D.  M.  Gans,  and  H.  F,  Jordan]  (Coll. 
Symp.  Mon.,  1928,  6,  17 — 40). — The  behaviour  of 
hexane  emulsified  in  sodium  oleate  solution  on 
passing  a  current  through  the  liquid  is  discussed. 
Formulae  for  the  spreading  coefficient  are  developed 
and  applied  to  the  behaviour  of  films  of  benzene  on 
water.  Improvements  in  the  ring  method  for 
determining  surface  tension  are  suggested. 

Chemical  Abstracts  . 

Internal  pressures  in  adsorbed  films.  R.  G, 
Nutting  (J.  Wash.  Acad.  Sci.,  1929, 19,  295 — 300). — 
An  attempt  is  made  to  deduce  energies  of  association 
and  relations  between  internal  and  external  pressures 
from  weight-pressure  and  weight-temperature  curves 
for  dissolved  or  adsorbed  vapours  and  gases.  Ex¬ 
pressions  are  deduced  connecting  the  kinetic  and 
cohesive  pressures  with  concentration  and  temper¬ 
ature  ;  these  do  not  involve  the  use  of  an  equation  of 
state.  Relations  are  also  derived  which  connect 
surface  tension  with  vapour  pressure,  and  cohesive 
pressure  in  an  adsorbed  film  with  (i)  vapour  pressure 
and  temperature,  and  (ii)  osmotic  pressure.  The 
relations  between  adsorption  and  humidity  and 
temperature  are  also  discussed,  the  former  with 
reference  to  silica  (A.,  1927,  509),  and  it  is  concluded 
that  in  the  ease  of  silica  and  water  the  inner  layers 
are  so  compressed  that  the  concentration  is  about  1*3, 
corresponding  with  an  additional  cohesive  pressure  of 
about  17,000  atm.  C.  A.  Silberrad, 

Spreading  of  proteins.  E.  Gorter  and  F. 
Grenpel  (Proc,  K.  Akad.  Wctensch.  Amsterdam 
1929,  32,  770—771 ;  cf.  A.,  1926,  790,  1094).— It  has 
been  found  that  various  proteins  have  the  same 
spreading-number,  indicating  that  the  surface  occupied 
by  1  mg.  of  the  substance  is  1  sq.  in.  In  aqueous 
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solution  the  molecules  probably  have  their  polar 
groups  oriented  towards  the  outer  surface;  when 
spread  on  an  acid  solution  these  groups  are  drawn  to 
the  surface  and  form  a  horizontal  layer.  The  radius 
of  the  molecule  is  found  to  be  22*5  A.  and  it  appears 
that  the  spherical  molecules  are  transformed  into 
fiat  plates.  Casein,  hemoglobin,  and  egg-albumin 
show  the  same  transformation  at  the  isoelectric 
point.  The  phenomenon  is  reversible. 

N.  M.  Bligh. 

Preparation  of  dichroic  gold-gelatin  films, 
P.  A.  Thiessen  ( Z .  anorg.  Chem,,  1929,  182,  187— 
188). — In  about  100  c.c.  of  a  gold  hydrosol,  prepared 
by  using  sodium  citrate  as  the  reducing  agent,  0*2  g. 
of  gelatin  is  dissolved  and  the  whole  is  evaporated  to 
dryness.  After  washing  free  from  electrolytes  the 
material  is  dissolved  in  hot  water,  spread  on  a  glass 
plate,  and  partly  dried ;  it  is  then  stretched  to  about 
double  its  length  and  dried,  whereupon  red  and  blue 
dlchroism  is  clearly  exhibited.  EL  F.  Gillbe. 

Ionic  exchange  peculiar  to  permutit.  G. 
Wxegner  and  EL  W.  Muller  (Z.  Pflanz.  Dung., 
1929,  14A,  321— 347).— In  alcohol-water  solution 
ionic  exchange  in  permutits  is  reduced  owing  to  the 
limited  hydration  of  the  ions.  In  aqueous  sugar 
solutions  the  exchange  of  ions  is  but  little  affected. 
The  dielectric  properties  of  the  dispersion  medium 
cannot  be  correlated  with  altered  ionic  exchange  as 
in  the  case  of  the  alcohol-water  mixtures.  The 
capacity  of  these  gels  for  ion  exchange  is  largely 
influenced  by  their  degree  of  dispersion.  The 
molecules  of  sucrose  and  dextrose  do  not  penetrate 
the  fine  framework  of  the  gel  because  of  their  large 
diameters,  and  no  regularised  absorption  is  possible. 
The  cations  of  methylene-blue  undergo  very  little 
exchange  with  the  permutit  complex. 

A,  G.  Pollard. 

Electrical  method  of  measuring  the  concen¬ 
tration  of  suspensions.  A,  Slawinski  (J.  Chinn 
phys,,  1929,  26,  368 — 373). — Two  glass  tubes  of  the 
same  size,  with  metal  ends,  are  filled  with  the  same  sus¬ 
pension  and  one  is  placed  vertical  and  one  horizontal. 
The  electrical  conductivities  are  measured  after  the 
deposits  have  settled.  Formulae  and  tables  are 
given  for  calculating  the  concentration.  The  method 
is  more  accurate  than  direct  calculation  from  the 
conductivity  (A.,  1926,  1211)  and  is  applicable  to 
blood  and  to  oil  emulsions.  J.  A.  V.  Butler. 

Dispersoid  synthesis  of  gold,  by  means  of 
alkaline  formaldehyde  solutions.  P.  P.  von 
Weimarn  (Kolloid-Z.,  1929,  48,  346— 352},— A  sum¬ 
mary  of  several  years’  work  on  the  synthesis  of  gold 
sols,  the  details  of  which  have  been  published  else¬ 
where  (cf.  this  vol.,  760).  E.  S.  Hedges. 

Refractive  indices  of  hydrosols.  A.  Dumanski 
and  B.  S.  Putschkovski  (Kolloid-Z.,  1929,  48.  338 — 
342). — -The  authors’  formula  for  the  refractive  index 
of  a  hydrosol,  n=c  jd2 4- nt ,  where  nt  and  ?i2  are 

respectively  the  refractive  indices  of  the  dispersion 
medium  and  of  the  disperse  phase,  c  is  the  concen¬ 
tration,  and  d2  the  density  of  the  disperse  phase, 
agrees  with  the  formula  given  by  Wiegner  (A.,  1917, 
it  185).  Data  have  been  worked  out  for  silicic 


acid,  stannic  acid,  raolybdic  add,  zinc  hydroxide, 
casein,  and  dextrin.  *  E.  S.  Hedges, 

Wo.  Ostwald's  41  solid-phase  rule  M  and  the 
solubility  of  casein  in  sodium  hydroxide. 

8,  P.  L,  Sorensen  and  I.  Sladek  (Compt,  rend. 
Trav.  Lab.  Carlsberg,  1929,  17,  No.  14,  1 — 35). — The 
fact  that  in  the  equilibrium  between  certain  proteins 
and  their  saturated  solutions  in  solutions  of  electro¬ 
lytes  the  concentration  of  protein  in  the  liquid  phase 
is  dependent  on  the  ratio  of  the  amount  of  solid  to 
that  of  solvent  can  be  explained  by  the  assumption 
that  the  proteins  are  loose  compounds  of  substances  of 
differing  solubilities  just  as  satisfactorily  as  by 
Ostwald’s  “  solid-phase  rule  (A.,  1927,  310).  When 
casein  is  treated  with  an  aqueous  solution  of  sodium 
hydroxide  and  sodium  chloride  at  18°,  the  proportion 
which  dissolves,  Q,  decreases  with  increase  in  the 
relative  amount  of  solid,  Z,  and  increases  with  increase 
in  the  hydrogen -ion  activity,  palu  of  the  solution. 
The  concentration  of  casein  in  the  solution  at  equi¬ 
librium,  O,  increases  with  increase  in  Z  up  to  a  point, 
after  which  it  tends  to  fall  again,  probably  owing  to 
sodium  hydroxide  being  bound  by  the  solid  phase. 
With  a  given  salt  concentration  and  value  of  Z}  Q 
increases  with  increase  in  the  concentration  of  sodium 
hydroxide,  and  the  pan  increases  at  the  same  time. 
For  a  fixed  value  of  Z  and  pau,  Q  rises  with  the  salt 
concentration,  a  result  which,  taken  in  conjunction 
with  those  of  Linderstrom-Lang  and  Kodama  (A., 
1925,  ii,  1056),  shows  that  the  salt  shifts  the  isoelectric 
point  of  casein  towards  the  acid  side.  In  general,  the 
ratio  of  the  amount  of  sodium  hydroxide  to  that  of 
casein  Is  greater  in  the  solution  than  in  the  solid 
phase.  With  a  fixed  concentration  of  alkali  and  a 
fixed  value  of  Z,  both  Q  and  C  rise  continuously  with 
the  salt  concentration  up  to  about  2Ar,  beyond  which 
they  start  to  fall  again ;  the  paH  decreases  with 
increasing  solubility.  R.  Cuthill. 

Structure  viscosity  of  aqueous  44  solutions  " 
of  sulphonated  oils.  W.  Schindler  and  E. 
Flaschner  (Kolloid-Z.,  1929,  48,  328 — 338).— 
Measurements  of  the  viscosity  of  aqueous  solutions 
of  sulphonated  oils  have  been  made  by  means  of  the 
overflow  viscosimeter.  Solutions  of  sulphonated 
castor  oils  exhibit  considerable  structure  viscosity  at 
Pn  7*8— 8*0.  In  strongly  alkaline  solutions  (pu> 
10*0)  the  phenomenon  is  less  marked.  The  structure 
viscosity  becomes  observable  at  a  definite  concen¬ 
tration  of  solution.  An  emulsion  of  toluene  with 
sulphonated  castor  oil  and  alkali  has  less  structure 
viscosity  than  a  solution  of  the  sulphonated  castor 
oil  of  the  same  concentration,  Sulphonated  train 
oil  exhibits  structure  viscosity  over  a  narrower  range 
of  hydrogen-ion  concentration  and  in  less  intensity 
than  sulphonated  castor  oil.  E.  S.  Hedges. 

Dielectric  polarisation  of  solutions  of  egg- 
albumin.  (Mlle.)  Y.  Garreau  and  N,  Marinesco 
{Compt.  rend.,  1929,  IS9,  331— 333).— The  z~pn  curve 
at  20°  for  solutions  of  egg-albumin  (fractionally 
precipitated  by  ammonium  sulphate  and  purified  by 
eleetro-dialvsis)  can  be  explained  by  the  superposition 
of  two  opposite  effects,  namely,  the  amphoteric  and 
hydrophilic  effects  for  which  e  is  a  minimum  and 
maximum,  respectively,  at  the  isoelectric  point,  fn 
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4*7  (cf.  Marinesco,  A.,  1928,  1321).  The  presence  in 
the  sample  of  traces  of  adsorbed  electrolytes  may 
also  modify  the  curve.  J.  Grant. 

Mechanism  of  gelatinisation.  F.  L.  Usher 
(Proc.  Roy.  Soc.,  1929,  A,  125,  143—151 ).— Three 
possible  types  of  mechanism  for  the  gelation  of  sols 
are  briefly  discussed,  and  it  is  suggested  that  the 
behaviour  of  certain  gelatinising  lyophobic  sols  sup¬ 
ports  the  theory  which  postulates  a  modification  of 
the  properties  of  the  solvent  in  the  vicinity  of  the 
disperse  phase  so  as  to  produce  a  rigidity  of  the  whole 
system,  without  necessitating  any  particular  spacial 
arrangement  of  the  solid  units.  From  a  consideration 
of  the  change  in  the  disperse  phase  it  is  shown  that, 
over  a  limited  range  of  electrolyte  concentration, 
collisions  will  result  in  the  formation  of  linear  aggre¬ 
gates  rather  than  compact  clusters,  and  if  sufficiently 
close  together  these  will  tend  to  form  a  tangled  net¬ 
work  holding  the  liquid  in  its  meshes.  The  above 
views  are  supported  by  microscopical  observations  on 
the  formation  of  gels  prepared  from  gamboge  and 
cadmium  sulphide  by  the  addition  of  suitable  con¬ 
centrations  of  sodium  chloride.  A  gel  is  regarded 
as  an  intermediate  stage  in  the  formation  of  a  pre¬ 
cipitate— a  stage  which,  however,  is  realised  only 
when  the  volume  of  the  solid  phase  bears  a  large 
enough  proportion  to  that  of  the  liquid,  and  in  the 
presence  of  a  suitable  electrolyte  at  a  concentration 
lying  between  rather  narrow  limits.  The  suggested 
mechanism  of  gelatinisation  is  not  applicable  to 
turgescible  substances,  like  gelatin  or  agar,  or  to  gels 
formed  in  non-ionising  liquids. 

L.  L.  Bircumshaw. 

Swelling  of  gelatin  in  aqueous  solutions  of 
acids,  bases,  and  salts  and  in  mixtures  of  these. 
A.  Kuntzel  (Biochem.  Z.,  1929,  209,  326—437).— 
The  swelling  of  gelatin  in  presence  of  electrolytes 
represents  the  result  of  “  charge  swelling,”  i.e,,  the 
absorption  of  electrolytes  and  their  charges,  and  of 
“  peptisation  swelling  ”  ;  the  former  predominates  in 
acid  and  alkaline  solution  and  the  latter  in  salt 
solutions.  The  former  reaches  a  maximum  for  that 
concentration  of  electrolyte  at  which  there  is  maximum 
adsorption.  The  amount  of  “  charge  swelling  ”  is 
determined  by  the  degree  of  adsorbability  of  both 
ions  and  is  therefore  small  with  neutral  salts  when 
both  ions  are  approximately  equally  adsorbed  and 
large  with  acids  and  bases.  The  union  of  gelatin 
with  ions  is  regarded  as  one  of  adsorption  and  not  of 
salt  formation.  According  to  their  behaviour  towards 
gelatin  electrolytes  can  therefore  be  divided  into 
cationophile  (the  cation  is  here  more  strongly  adsorbed 
than  the  anion,  e.g.,  with  acids,  calcium  chloride,  etc.) 
and  anionophile  (the  anion  is  more  strongly  adsorbed, 
e.g.,  sodium  hydroxide  or  chloride).  Electrolytes  of 
the  same  group  show  additive  and  of  different  groups 
antagonistic  effects.  If  two  antagonistic  electrolytes 
added  to  gelatin  are  of  such  a  kind  that  the  protein 
adsorbs  equal  amounts  of  positive  and  negative  charges, 
the  gelatin  is  then  in  the  isoelectric  condition.  This 
depends  therefore  on  the  concentration  of  the 
ions  present  and  not  merely  on  the  concentration 
of  hydrogen  ions.  The  so-called  second  isoelectric 
point  obtained  with  phosphate  buffers  corresponds 


with  a  charge  minimum  and  not  with  an  inversion  of 
charge.  It  is  obtained  only  when  the  concentration  of 
phosphate  is  greater  than  0*005ilf .  Peptisation  occurr¬ 
ing  simultaneously  with  charge  swelling  causes  a  con¬ 
siderable  increase  of  that  effect.  Different  electrolytes 
have  different  peptising  powers ;  the  greater  is  the 
molar  solubility  the  greater  is  the  peptising  power. 
The  absolute  amount  of  swelling  is  also  affected  by 
changes  of  dissolution  swelling,  e.g.,  by  increasing  the 
time  of  the  experiment  and  by  changes  of  temperature, 
of  ash  and  gelatose  content,  and  of  acid  peptisation 
(cf.  A.,  1928,  237).  P.  W.  Clutterbuck. 

Influence  of  volume  in  swelling.  D.  J.  Lloyd 
(Kolloid-Z.,  1929,  48,  342 — 345). — Measurements  of 
the  swelling  of  purified  isoelectric  gelatin  in  water, 
salt  solutions,  acids,  and  alkalis  have  been  made.  In 
pure  water  and  in  solutions  of  salts  and  acids  the 
degree  of  swelling  is  independent  of  the  volume, 
provided  that  no  hydrolytic  degradation  of  the 
gelatin  occurs.  In  alkalis,  a  certain  amount  of 
hydrolysis  always  proceeds  and  the  swelling  therefore 
increases  with  greater  volumes  of  swelling  liquid, 
The  influence  of  the  volume  of  liquid  on  the  swelling 
of  commercial  samples  of  gelatin  is  due  to  alteration 
of  the  relative  concentration  of  electrolytes  and 
degradation  products  present  as  impurities. 

E.  S.  Hedges. 

Role  of  dielectric  constants,  polarisation,  and 
dipole  moments  in  colloid  systems.  V,  Swell¬ 
ing  of  cellulose  acetate  in  binary  mixtures.  I. 
I.  Sakurada  (Kolloid-Z.,  1929,  48,  353 — 361 ;  cf. 
B.,  1929,  713). — The  swelling  of  acetone -soluble 
cellulose  acetate  in  binary  liquid  mixtures  of  varying 
composition  has  been  investigated  by  both  volumetric 
and  gravimetric  analytical  methods  and  has  been 
compared  with  the  polarisation  curves  of  these 
mixtures.  Weakly  dipolar  liquids,  such  as  benzene, 
carbon  tetrachloride,  and  carbon  disulphide,  do  not 
cause  swelling  either  singly  or  in  pairs ;  the  polaris¬ 
ation  curves  are  linear  and  practically  horizontal. 
As  examples  of  mixtures  of  a  non-polar  with  a  dipolar 
liquid  the  following  were  examined  :  benzene  with 
ethyl  ether,  toluene,  chlorobenzene,  nitrobenzene, 
chloroform,  or  ethyl  acetate,  and  carbon  tetrachloride 
with  ethyl  ether,  ethyl  acetate,  or  acetone.  Certain 
mixtures  (carbon  tetrachloride  with  ethyl  ether,  ethyl 
acetate,  or  acetone)  gave  linear  curves,  but  the 
majority  of  curves  showed  a  bend.  In  these  cases 
there  was  a  correspondence  between  the  swelling  and 
polarisation  curves,  although  in  some  instances 
(benzene  with  chloroform,  carbon  tetrachloride  with 
ethyl  acetate  or  acetone)  the  bends  in  the  two  curves 
are  in  opposite  directions.  The  main  result  of  the 
experiments  is  the  establishment  of  a  close  relation 
between  swelling  and  polarisation.  E.  S.  Hedges. 

Effect  of  temperature  on  the  coagulation  of  a 
colloidal  solution  of  copper.  E.  F.  Burton  and 
(Mrs.)  B.  R,  Deacon  (Coll.  Syrap.  Mon.,  1928,  6,  77— 
82). — When  a  colloidal  solution  of  copper  is  heated 
in  a  copper  tube  a  critical  temperature  above  which 
coagulation  takes  place  is  observed. 

Chemical  Abstracts. 

Coagulation  of  colloids  by  electrolytes.  VI. 
Use  of  the  glass  electrode  in  the  potentiometric 
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study  of  the  coagulation  process,  A.  J.  Rabino- 
viTScn  and  V.  A.  Kargin  (Z.  physikal.  Ohem,»  1929, 
143,  21 — 40). — The  properties  of  the  Haber  glass 
electrode  have  been  studied  in  regard  to  its  employ¬ 
ment  in  the  absolute  determination  of  thepR  of  solutions 
of  weak  acids.  With  change  of  the  pn  of  the  solution 
the  potential  of  the  glass  electrode  exhibits  a  linear 
change  which  is,  however,  less  than  the  change 
observed  with  the  platinum  electrode,  and  a  further 
error  is  introduced  by  the  difference  of  potential 
exhibited  in  solutions  of  the  same  pn  containing  two 
acids  of  different  dissociation  constants.  The  errors 
may  be  eliminated  by  calibration  of  the  electrode  in 
buffer  solutions  of  suitable  pa  containing  an  acid 
having  approximately  the  same  dissociation  constant 
as  that  of  the  acid  to  be  investigated.  With  these 
precautions  the  glass  electrode  may  be  employed 
for  the  study  of  colloidal  solutions.  The  end-point 
of  a  potentiometrie  acid-alkali  titration  obtained  with 
the  glass  electrode  agrees  closely  with  that  obtained 
when  the  platinum-hydrogen  electrode  is  used,  and 
Pa  determinations  correspond  approximately  with 
those  calculated  from  conductivity  data.  Investig¬ 
ation  of  arsenious  oxide  sols  with  the  aid  of  the  glass 
electrode  indicates  the  incorrectness  of  the  view  that 
at  the  conductimetric  end-point  of  the  titration  all 
cations,  irrespective  of  valency,  are  adsorbed  to  the 
same  extent.  For  univalent  cations  the  adsorption 
maximum  is  reached  at  considerably  higher  con¬ 
centrations.  If  the  curves  showing  the  replacement 
of  hydrogen  ions  by  cations  of  various  valency  are 
assumed  to  be  of  approximately  similar  form  to  the 
adsorption  isotherms  for  the  corresponding  cations, 
it  is  found  that  for  cations  of  different  valencies  these 
curves  are  of  different  form,  in  contradiction  to 
Freundlicli’s  assumption.  An  abnormally  high  value 
has  been  established  for  the  dissociation  constant  of 
the  hydrogen  sulphide  adsorbed  on  the  colloidal 
particles.  H.  F.  Gillbe. 

Inhibitive  effect  of  starch  on  the  velocity  of 
coagulation  of  goethite  sols  by  electrolytes.  H. 
Freundlich  and  R.  S.  Greensfelder  (IColloid-Z., 
1929,  48,  318 — 325). — The  time- course  of  the  coagul¬ 
ation  by  sodium  sulphate  of  a  goethite  sol  prepared 
from  iron  pentaearbonyl  was  followed  by  centrifuging 
the  precipitate  and  titrating  the  remaining  sob  Small 
amounts  of  starch  have  little  effect  on  the  rate  of 
coagulation  of  the  sol  by  sodium  sulphate  and  sodium 
chloride,  but  larger  amounts  decrease  the  velocity 
greatly ;  still  greater  amounts  of  starch  exert  little 
further  influence.  The  results  suggest  that  a  layer  of 
starch  of  definite  thickness  is  formed  at  the  surface 
of  the  goethite  particles  and  that  protection  reaches  a 
maximum  as  soon  as  the  layer  is  completed.  The 
effect  of  the  starch  is  irreversible,  for  subsequent 
dilution  has  little  influence.  The  coagulation  velocity 
of  sols  free  from  starch  undergoes  a  steep  rise  over  a 
small  region  of  electrolyte  concentration  and  reaches 
a  constant  value  at  a  higher  concentration  of 
electrolyte.  In  presence  of  large  amounts  of  starch, 
high  concentrations  of  electrolytes  give  rise  to  a 
peptisation  of  the  goethite  sol.  E.  S.  Hedges. 

Periodic  precipitation  in  presence  and  absence 
of  colloids.  R.  J.  Boyle  and  H.  Ryan  (Proc.  Roy. 


Irish  Acad.,  1929,  38B,  435 — 449). — Periodic  precipit¬ 
ation  of  calcium  phosphate  occurs  in  the  absence  of 
colloids  when  capillary  tubes  containing  calcium 
chloride  solution  are  suspended  with  their  open  ends 
dipping  in  saturated  sodium  phosphate  solution. 
The  presence  of  glycerol  or  of  a  plug  of  gelatin  in  the 
tube  reduces  the  speed  of  diffusion,  but  has  no 
influence  on  the  disposition  of  the  rings.  Experiments 
with  lead  nitrate  and  potassium  iodide,  also  in  the 
absence  of  gels,  show  that  the  distances  of  the  bands 
from  one  another  are  in  a  geometrical  progression 
(cf.  Jabiczyhski,  A.,  1926,  473)  and  also  proportional 
to  the  square  root  of  the  time.  It  is  shown  that  the 
formation  of  the  bands  does  not  take  place  at  the 
head  of  the  diffusion  wave,  but  behind  it.  Various 
suggested  theories  are  discussed  :  that  of  Fischer 
(A.,  1925,  ii,  853)  is  the  most  satisfactory.  The 
use  of  carrageen  moss  jelly  for  the  preparation  of 
Liesegang  rings  is  described,  C.  W.  Gibby. 

The  Maxwell-Clausius  relation  without  refer¬ 
ence  to  Carnot’s  principle.  V.  Karpen  (Compt. 
rend.,  1929, 189,  359 — 360).— A  reply  to  Verschaffelt 
(cf.  this  vol.,  648),  explaining  in  particular  the  term 
Kdv  as  representing  the  variation  in  intramolecular 
or  kinetic  energy.  C.  A,  Selberrad. 

Electrometric  titration  curves  of  dibasic 
acids.  III.  Substituted  malonic  acids.  R. 
Gane  and  C.  K.  Ingold  (J.C.S.,  1929, 1691-1700),- 
The  methods  previously  adopted  (A.,  1928,  846, 
1083)  have  been  applied  to  the  determination  of  the 
distances  (r)  between  the  carboxyl  groups  of  a  series 
of  alkylated  malonic  acids  in  order  to  examine  the 
internal  polar  influences  of  the  alkyl  groups  on  the 
carboxyl  groups,  as  these  should  in  such  a  series 
constitute  the  main  cause  of  disturbance  in  the 
spacial  relations  deduced  from  the  valency  deflexion 
hypothesis.  The  effects  of  solvation  in  augmenting, 
and  of  inductive  electron  attraction  of  the  carboxyl 
groups  in  diminishing,  the  values  of  r  are  (as  before) 
assumed  to  be  nearly  constant  throughout  the  series, 
and  practically  eliminated  by  treating  the  results 
comparatively.  The  values  obtained  for  KtX  101, 
K2  X 107,  and  r  are,  respectively  :  malonic  acid  17*7, 
43*7,  1*54;  methyl-  10-7,  34*3,  1*64;  ethyl- 12*6,  28*1, 
1-50;  n-propyl-  10*7,  20*8,  1*47 ;  isopropyl-  11*7, 
15-9,  1*37;  dimethyl-  8*27,  15*3,  1*45;  diethyl-  62*3, 
0*590,  0*71 ;  di-n-propyl-malonic  acid  86*7,  0*342, 
0*64.  The  values  of  r  are  shown  to  be  in  accordance 
with  expected  results  both  as  regards  order  and  relative 
magnitude.  The  qualitative  relations  between  the 
dissociation  constants  are  also  shown  to  be  in  accord¬ 
ance  with  those  anticipated  by  the  valency  deflexion 
theory.  C.  A.  Sllberrad. 

Idiomorphic  crystals  of  cuprous  oxide  in 
copper.  C,  Blazey  (Inst.  Metals,  Sept.,  1929, 
Advance  copy,  4  pp.). — The  microstructure  of  a 
sample  of  copper  containing  0*05%  O  showed  small 
particles  of  cuprous  oxide  with  well -developed  crystal 
faces,  in  contrast  to  the  usual  rounded  forms.  The 
sample  was  found  beneath  the  brick  floor  of  a  furnace, 
and  must  have  melted  with  absorption  of  oxygen,  and 
flowed  between  the  furnace  bricks,  after  which  it  was 
protected  from  surface  oxidation,  and  remained  for 
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nearly  a  year  at  a  temperature  which  may  have  been 
more  than  800°.  W.  Hume-Rothery. 

Hydrates  of  lithium  chlorate.  L.  Berg  (Z. 
anorg.  Chem.,  1929,  181,  131 — 136 ;  cf.  Kraus  and 
Burgess,  A.,  1927,  627). — An  investigation  of  the 
system  lithium  chlorate-water  has  furnished  further 
evidence  of  the  existence  of  the  hydrate 
3LiCI03,H20  (A.,  1926,  1014).  J.  S.  Carter. 

Thermal  analysis.  Systems  containing  lead 
chloride  or  mercuric  iodide  as  solvent.  H. 
Pelabon  and  (Mme.)  Lande  (Bull.  Soc.  chim., 
1929,  [iv],  45,  488 — 492) . — Eutectic  points  have  been 
observed  in  the  following  systems,  at  the  temperatures 
and  molecular  compositions  indicated  :  lead  chloride- 
lead  fluoride,  461*5°,  8*6%  lead  fluoride ;  lead  chloride- 
litharge,  402°,  30%  litharge ;  lead  chloride-lead 
iodide,  338° ;  lead  chloride-silver  chloride,  291°, 
61%  silver  chloride  ;  lead  chloride-cuprous  chloride, 
258°.  The  mean  value  of  the  cryoscopie  constant  of 
lead  chloride  is  464°.  Cadmium  iodide  and  mercuric 
iodide  form  a  continuous  series  of  mixed  crystals. 
Mercuric  iodide  and  mercurous  iodide  form  a 
eutectic  at  227°,  containing  47-5  mol.-%  of  mercurous 
iodide.  The  curve  could  not  be  followed  above  a 
concentration  of  70  moL-%  of  mercurous  iodide,  on 
account  of  increasing  decomposition  of  the  latter  above 
290°.  C.  W.  Gibby. 

System  sodium  hydrogen  carbonate-potass¬ 
ium  hydrogen  carbonate  water.  N.  E.  Oglesby 
(J.  Amer.  Chem.  Soc.,  1929,  51,  2352—2362).— 
Observations  were  made  at  20°,  25°,  and  30°,  the  sum 
of  the  partial  pressures  of  the  carbon  dioxide  and  the 
water  being  maintained  at  1  atm.  The  only  solid 
phases  found  were  sodium  and  potassium  hydrogen 
carbonates.  The  solubility  of  the  latter  per  100  g.  of 
water  is  36*57  g.  at  25°  and  39*92  g.  at  30°. 

S.  K.  Tweedy. 

Ternary  systems.  VIII.  Potassium  carbon¬ 
ate,  potassium  sulphate,  and  water  at  25°. 
A.  E.  Hill  and  S.  Moskqwitz  (J,  Amer.  Chem.  Soc., 
1929,  51,  2396— 2398).— The  solubility  of  the 

potassium  sulphate  is  reduced  to  below  0*1%  when 
the  solution  is  still  far  from  saturation  with  respect  to 
carbonate,  and  to  0*03%  at  the  saturation  point. 
Solid  solutions  do  not  occur  in  the  system. 

S.  K.  Tweedy. 

System  mercuric  iodide,  potassium  iodide, 
and  acetone.  (Mlle.)  M.  Pernot  (Compt.  rend., 
1929, 189,  326 — 328). — Earlier  experiments  (this  vol., 
400)  repeated  at  20°  give  a  curve  with  six  instead  of 
five  branches ;  the  results  are  said  to  he  dependent 
on  the  method  of  preparation  of  the  saturated  solu¬ 
tions.  The  salt  HgI2,KI,0‘25C3H6O  is  indicated,  but 
not  HgI2,2KI  and  2HgI2,3KI  ( toe .  cit,).  J.  Grant. 

Equilibria  in  the  reduction,  oxidation,  and 
carburation  of  iron.  VIII.  System  iron- 
oxygen.  R,  Schenck,  T.  Dingmann,  P.  H.  Kirscht, 
and  H.  Wesselkock  (Z.  anorg.  Chem.,  1929,  182, 
97 — 117). — The  oxidation  of  iron  by  carbon  monoxide- 
carbon  dioxide  mixtures  at  700°,  800°,  and  1000°  has 
been  studied.  Stable  equilibrium  between  wustite 
and  oxoferrite  is  attained  at  these  temperatures  when 
the  gaseous  phase  contains  40*3%,  35*1%,  and 


28*5%  of  carbon  dioxide,  respectively.  The  solubility 
of  oxygen  in  the  oxoferrite  phase  does  not  exceed 
0*5%  at  800°  and  1000°,  whilst  the  higher  value,  viz., 
0*8%,  observed  at  700°  is  probably  due  to  equilibrium 
not  having  been  attained  owing  to  the  slowness  of  the 
reaction.  Corrections  have  been  made  in  the  iron- 
oxygen  diagrams  previously  given  (Schenck  and 
Dingmann,  A.,  1927,  1030).  The  question  of  the 
preparation  of  pure  ferrous  oxide  is  discussed  ;  the 
stability  of  this  compound  is  greatly  increased  by  the 
presence  of  manganous  or  magnesium  oxide.  A  state 
of  stable  equilibrium  during  the  oxidation  of  iron  by 
small  quantities  of  carbon  dioxide  is  reached  much 
more  readily  in  presence  of  small  quantities  (0*5 — 
4*0%)  of  copper  or  nickel,  whilst  metastable  phases 
are  apparently  not  formed  in  appreciable  quantity. 
The  equilibrium  is  shifted  somewhat  towards  the  side 
of  higher  carbon  dioxide  percentages,  and  the  oxygen 
content  of  the  solid  phase  is  considerably  reduced, 
probably  owing  to  the  replacement  by  copper  or 
nickel  of  the  iron  oxide  in  the  mixed  crystals. 

H.  F.  Gillbe. 

Heterogeneous  equilibria  in  the  gaseous  phase 
in  presence  of  appreciably  volatile  solids.  K. 
Jellinek  (Z.  physikal.  Chem.,  1929,  143,  69 — 78). — 
Mathematical.  The  equation  of  the  reaction  isochore 
of  a  heterogeneous  gas  equilibrium  in  presence  of  a 
solid  of  appreciable  vapour  pressure  is  discussed, 
particularly  with  reference  to  the  relation  between  the 
calculated  heat  change  and  that  observed  calori- 
metrically.  H.  F.  Gillbe. 

Thermodynamic  consideration  of  certain 
reactions.  I.  Brichta  (Arh.  Hemiju,  1929,  3,  106 — 
113). — The  value  of  the  Nernst  theorem  for  the 
examination  of  certain  reactions  is  pointed  out,  and 
the  application  of  this  theorem  to  a  number  of  reactions, 
such  as  the  synthesis  of  methane,  of  acetaldehyde,  of 
methyl  alcohol,  etc.  from  carbon  monoxide,  hydrogen, 
and  methane,  is  given.  R.  Truszkowski, 

Heats  of  dissociation  of  the  molecules  CH,  NH, 
OH,  and  HF.  D.  S.  Villabs  (J.  Amer.  Chem.  Soc., 
1929,  51,  2374 — 2377). — By  utilising  principles  dis¬ 
covered  by  Kuhn  (A.,  1926,  1192)  and  Mecke  (A., 
1927,  495)  the  above  heats  of  dissociation  arc 
respectively  calculated  from  band  spectra  data  to  be 
82*0,  108*3,  138*0,  and  172  kg.-cal. 

S.  K.  Tweedy. 

Theoretical  evaluation  of  the  entropies  of 
aqueous  ions.  W.  M.  Latimer  and  C.  Kasper  (J. 
Amer.  Chem.  Soc.,  1929,  51,  2293— 2299).— The 
entropy  change,  AS,  of  the  process  :  ion  (gr)=ion  ( aq .) 
is  a  function  of  e2/r,  where  e  is  the  ionic  charge  and  r 
the  radius  of  the  ionic  cavity  in  the  water  solution 
(Latimer  and  Buffington,  A.,  1926,  1102).  Now  AS. 
is  the  sum  of  the  entropy  change,  A$1}  arising  from 
the  polarisability  of  the  medium  and  of  A S2  due  to 
the  compressibility  of  the  water  arising  from  the 
electrostatic  attraction  of  the  water  molecules. 
ASt  cannot  be  calculated  satisfactorily  (Bonds 
equation  fails ;  Z.  Physik,  1920, 1,  4)  and  in  any  case 
is  very  small  compared  with  A*Sf2,  which  is  calculated 
thermodynamically,  using  Bom’s  expression  for 
A Fx  (F=free  energy)  for  evaluating  r,  with  the  aid  of 
Zwicky’s  relation  between  pressure,  e ,  and  r  (A.,  1926, 
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462).  For  large  ions  in  water  AjS2==— 22e2/r.  In 
this  way  AS%  (approximately  AS)  is  calculated  for 
alkali  metals,  thallium,  silver,  and  barium.  For 
large  ions  A&==l*35x  ICMAF,  which  is  Latimer  and 
Buffington’s  straight  line  relation.  The  electron 
affinities  of  chloride,  bromide,  and  iodide  ions,  as 
calculated  from  the  crystal  lattice  energies,  lead  to 
calculated  values  of  AS  which  substantially  agree  with 
the  experimental  values*  S.  K.  Tweedy. 

Calculation  of  heats  of  dilution  of  salts*  J.  B. 
Goebel  (Z.  physikal  Chem.,  1929,  143,  167—171; 
cf.  A.,  1915,  ii,  156), — The  heat  of  dilution  (U) 
of  a  salt  solution  can  be  calculated  by  means 
of  a  simple  empirical  formula  U—  —  13000(io'“ 
^)(1-04)170(c,-^)+(209+4-50(Vci"Vcs)»  where 

kn  is  the  equilibrium  constant  at  0°  as  determined  by 
cryoseopie  measurements,  k0f  is  an  ideal  equilibrium 
constant  to  which  is  assigned  the  value  0*285,  cq  and 
c2  are  respectively  the  initial  and  final  concentrations, 
and  t  is  the  temperature.  The  heats  of  dilution  of 
lithium,  sodium,  and  potassium  chlorides  and  of 
sodium  and  potassium  nitrates  are  calculated  for 
33-  and  50-fold  dilutions  over  a  temperature  interval 
0 — 26°,  and  compared  with  those  measured  by 
Maude  (cf.  A.,  1928,  1097).  The  formula  is  also 
applied  to  the  calculation  of  heats  of  dissociation, 

F.  L,  Usher. 

Reduction  potential  of  selenious  acid,  free 
energy  of  aqueous  selenic  acid,  and  free  energy 
of  trichloride  ion*  E.  F.  Izard  (Abst.  Theses  Mass. 
Inst.  Tech.,  1929,  Mo.  4,  53—56). — The  equilibrium 
constant  for  the  reaction  X2 + HgSeC^ + H20  = 
H2Se04+2HX,  where  X  is  either  chlorine  or  bromine, 
has  the  value  1*4x10®  for  the  chlorine  system  and 
0*88  for  the  bromine  system,  at  25°.  From  these 
figures  the  reduction  potential  of  the  reaction 
H2Se03+Ho0=3H*+HSe0/  is  calculated  to  be 
—1*088  volts,  which  gives  —107,710  g.-eal  for  the 
free  energy  of  HSeO/. 

The  equilibrium  constant  of  the  reaction  Br2+ 
Br'=Br3#  has  been  obtained  by  a  distribution 
method,  and  that  of  the  reaction  Cl2+Cr=Cl3'  by 
determining  the  solubility  of  chlorine  in  aqueous 
solutions  of  sulphuric  and  hydrochloric  acids  and  the 
chlorides  of  sodium,  potassium,  and  barium  at  25°. 
The  equilibrium  constant  for  the  latter  reaction  has 
the  value  0*010,  which  gives  the  figure  of  —28,637  g.- 
cal.  for  the  free  energy  of  the  trichloride  ion. 

R.  CUTHELL. 

Electrical  conductivity  of  ethyl  alcohol  and  its 
aqueous  solutions.  M,  Chanoz  and  G.  Cluzet 
(Compt.  rend.  Soe.  Biol.,  1929,  99,  1999—2001 ; 
Chem.  Zentr.,  1929,  i,  1661).— The  electrical  con¬ 
ductivity  of  absolute  alcohol  is  smaller  than  that 
of  distilled  water ;  it  increases  on  dilution,  being 
maximal  at  3%  of  alcohol.  The  simple  ionisation 
C2H5*,  OH~  is  impossible.  A.  A*  Eldridge. 

E fleet  of  adsorbed  water  on  the  electrical 
conductivity  of  powders.  F.  B.  Kenrick  and 
F.  J.  Giffbn  (Coll.  Symp.  Mon.,  1928,  6,  53—56). 

Surface  conductance.  D.  R.  Briggs  (Coll, 
Symp.  Mon.,  1928,  6*  41 — 52). — In  aqueous  solutions 
of  low  specific  conductivity  present  in  the  interstices 
of  a  diaphragm,  the  electrical  conductance  through 


the  interface  phase  is  greater  than  that  through 
an  equal  volume  of  liquid  in  bulk.  A  method  for  the 
determination  of  surface  conductance  of  diaphragms 
is  described.  Salt  solutions  show  definite  valency 
and  lyotropic  effects.  Chemical  Abstracts. 

Capacity  of  certain  saturated  complex  com¬ 
pounds  for  further  combination.  O.  E.  Zvjagin- 
stsev  (J.  Russ.  Phys.  Chem.  Soe.,  1929,  61,  515 — 519). 
— Measurements  of  the  electrical  conductivity  of  solu¬ 
tions  of  Wilm’s  salt,  (NH4)3[RhCl0],NH4NO3,  indicate 
that  this  dissociates  with  the  formation  of  five  ions, 
viz.,  3NH4\  NO/,  and  [RhClflNH4]".  This  bivalent 
complex  ion  appears  to  act  as  a  secondary  complex- 
forming  radical.  R.  Truszkowskt. 

Mechanism  of  ionic  conduction  in  solid  com¬ 
pounds  (of  the  class  of]  11  good  conductors/’  A* 
Smekal  (Z,  physikal.  Chem.,  1929,  B,  5,  60—80;  cf, 
A.,  1928,  1330;  this  voL,  871). — -A  theoretical  dis¬ 
cussion  of  the  mechanism  of  electrical  conduction  in 
solid  salts,  of  which  the  greater  part  has  been  pre¬ 
viously  abstracted.  The  large  differences  observed 
in  the  conduction  by  silver  and  sodium  halides  are 
due,  not  to  different  mechanisms,  but  to  the  relative 
importance  of  the  contributions  of  the  lattice  ions 
and  the  “  pore  ”  ions  to  the  total  conductivity  in  the 
two  cases.  The  mobile  “  pore  **  ions  are  identified 
with  the  “  edge  ”  ions  of  Blfih  and  Jost  (cf.  this  voL 
32).  F.  L.  Usher. 

Spectroscopic  and  chemical  investigation  of 
the  phenomena  at  the  boundary  of  an  aqueous 
electrolyte  and  a  gas  space  on  the  passage  of 
a  discharge.  W.  R.  Cousins  (Z.  physikal.  Chem., 
1929,  R,  4,  440 — 452). — If  in  the  electrolysis  of  sul¬ 
phuric  or  phosphoric  acid,  sodium  hydroxide,  or  silver 
nitrate,  the  anode  is  placed  in  the  electrolyte  and  the 
cathode  in  the  gaseous  space  above  the  liquid,  which 
contains  only  water  vapour  corresponding  with  the 
saturation  pressure  of  the  electrolyte  and  its  decom¬ 
position  products  brought  about  by  the  passage  of  the 
discharge,  the  light  appearing  in  the  gaseous  layer  at 
the  surface  of  the  liquid  contains  the  spectra  of  the 
hydroxyl  group  and  of  atomic  hydrogen.  If  the 
position  of  the  electrodes  is  reversed,  the  anode  being 
placed  in  the  gas  space,  the  spectrum  of  the  singly- 
charged  oxygen  ion  together  with  the  weak  spectrum 
of  the  uncharged  oxygen  atom  is  obtained.  This  has 
some  bearing  on  the  formation  of  persulphuric  acid  and 
Caro’s  acid  observed  by  Haber  and  Klemene  in  the  elec¬ 
trolysis  of  concentrated  sulphuric  acid  by  this  method. 
The  probable  explanation  of  the  reaction  is  as  follows. 
In  the  first  case,  with  the  cathode  in  the  gaseous  space, 
very  little  of  these  acids  is  obtained.  In  the  second 
case,  where  the  anode  is  outside,  large  quantities  are 
formed.  This  may  be  due  to  the  fact  that  in  the 
former  case  there  is  very  little  oxidising  action  due  to 
the  hydroxyl  group  in  the  gaseous  space,  whilst  in  the 
latter  there  will  be  a  very  much  greater  oxidising 
effect  owing  to  the  presence  of  oxygen  ions  and  atoms. 

A.  J.  Mee. 

Contact  potential  between  [pieces  of]  the  same 
metal.  W.  Ende  (Physikal.  Z„  1929,  30,  477 — 
480). — Contact  potential  differences  between  pieces 
of  the  same  metal  have  been  measured  for  brass, 
nickel,  and  platinum  in  air  and  in  a  vacuum  (with 
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and  without  cooling  by  means  of  liquid  air)  the  surface 
condition  being  varied  with  the  object  of  finding 
conditions  for  minimum  P.D.  values.  Satisfactory 
results  ■  (PJX  <0-05  volt)  are  obtained  when  the 
surface  layer  of  a  hard  metal  is  removed  by  sawing, 
turning,  scraping,  or  treatment  with  a  sand  blast. 
Unsatisfactory  results  are  given  by  washing,  corrosion, 
and  especially  by  treatment  with  all  grades  of  emery 
paper.  Reproducible  contact  potential  differences 
below  0-05  volt  could  not  be  obtained  with 
platinum.  R.  A.  Morton. 

Potential  of  carbohydrate  solutions.  (Mlle.  ) 
N.  Mayer  (Compt.  rend.,  1929, 189,  319—321). — ! The 
results  obtained  by  Wurmser  and  Geloso  (A.,  1928, 
846)  for  dextrose  and  be vu lose  apply  also  to  lactose, 
galactose,  mannose,  xylose,  arabinose,  and  dihydr- 
oxyacetone.  Variations  in  concentration  of  xylose 
(0*1 — 2*5%)  do  not  appreciably  affect  the  potential. 

J.  Grant. 

Reduction  potential  of  thiosulphate.  J. 
Scheffer  and  F.  Bohm  (Z.  Elektrochem.,  1929,  35, 
484 — 486). — The  potential  between  a  platinised 
platinum  electrode  and  a  solution  containing  thio¬ 
sulphate  and  tetrathionate  ions  and  buffered  with 
phosphate  mixture  at  •  7  changes  considerably 

on  keeping  the  solution  in  an  atmosphere  of  nitrogen. 
Values  of  the  normal  oxid ation-r  eduction  potential, 
varying  from  0*346  to  0*405  volt  referred  to  the 
normal  hydrogen  electrode  were  obtained  by  extra¬ 
polation  from  the  observed  potentials  of  platinum 
electrodes  in  solutions  prepared  from  sodium  thio¬ 
sulphate  and  potassium  ferricyanide  and  buffered  at 
2hi  7.  H.  T.  S.  Britton. 

Oxidation-reduction  potentials  of  some  vital 
stains.  L.  Rapkine,  A.  P.  Struyk,  and  R. 
Wurmser  (J.  Chim.  phys.,  1929,  26,  340—348).— 
The  oxidation  potentials  of  cresol-blue,  toluidine- 
blue,  azure-blue  I,  Nile-blue,  cresol-violet,  Janus- 
green,  neutral-red,  and  Unna’s  neutral-violet  have 
been  determined  by  electrometric  titration  with 
titanous  chloride  solutions  over  a  range  of  pa  values. 
The  potential  corresponding  with  an  equimolecular 
mixture  of  oxidant  and  reduetant  is  plotted  against 
2hi  for  each  substance.  The  results  show  that  these 
substances  give  sufficiently  definite  oxidation 
potentials  for  use  in  determining  the  potentials  of 
living  cells.  J.  A.  V.  Butler. 

Polarisation  in  standard  cells.  W.  S.  Nieder- 
hauser  and  G.  S.  Hulett  (J.  Amer.  Cheiu.  Soc., 
1929,  51,  2327 — 2344). — Neutral  saturated  and 
un saturated  cadmium  cells  and  zinc  cells  all  behave 
similarly  during  the  passage  of  current  through  the 
cell,  the  bulk  of  the  polarisation  occurring  at  the 
mercury  electrode.  On  discharge,  the  greater 
polarisation  occurs  at  the  amalgam  electrode.  When 
polarisation  is  produced  by  large  currents  (1*7 
milliamp.,  higher  in  presence  of  acid)  a  persistent 
recovery  effect  is  observed  at  the  mercury  electrode, 
which  markedly  changes  the  subsequent  behaviour  of 
the  cell  during  polarisation.  This  recovery  effect 
disappears  if  the  solid  mercurous  sulphate  is  removed ; 
it  is  attributed  to  increase  in  the  rates  of  dissolution 
and  crystallisation  at  the  surfaces  of  the  sulphate 
crystals.  The  polarisation  is  diminished  on  addition 
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of  acid  and  is  always  unaccompanied  by  any  appreci¬ 
able  change  in  the  resistance  of  the  cell.  A  full  dis¬ 
cussion  is  given;  the  electrolytic  actions  at  the 
mercury  electrode  of  the  standard  cell  appear  not  to 
be  strictly  reversible.  The  currents  used  when 
measuring  cell  potentials  by  the  deflexion  method  are 
sufficient  to  produce  polarisation,  but  the  error  intro¬ 
duced  thereby  is  usually  negligible. 

S.  K.  Tweedy. 

Hysteresis  in  standard  cells.  W.  E.  Nieder- 
h  a  user  and  G.  A.  Hulett  (J.  Amer.  Chem.  Soc,, 
1929,  51,  2345 — 2351). — The  hysteresis  of  the  separate 
electrodes  of  the  cadmium  cell  has  been  investigated 
experimentally  for  the  sudden  temperature  drop 
from  35°  to  25°.  The  magnitude  of  the  hysteresis  at 
the  anode  depends  on  the  size  of  the  cadmium  sulphate 
crystals ;  it  is  practically  zero  when  this  size  is  very 
small.  The  effect  is  much  more  persistent  at  the 
cathode,  but  is  completely  absent  when  no  solid 
mercurous  sulphate  is  present.  Hysteresis  at  the 
anode  is  explained  by  the  rise  in  temperature  pro¬ 
ducing  a  more  concentrated,  and  therefore  denser, 
cadmium  sulphate  solution,  which  descends  to  the 
amalgam  surface ;  on  cooling,  the  more  concentrated 
solution  can  deposit  its  excess  salt  only  on  the  crystals, 
and  since  it  can  reach  these  crystals  only  by  slow 
upward  diffusion  a  hysteresis  effect  occurs.  When 
the  crystals  are  large  the  diffusion  distances  are  greater 
and  the  available  surface  is  less,  s 6  the  effect  is 
prolonged.  An  analogous  explanation,  referred  to 
mercurous  sulphate,  probably  also  holds  for  the 
cathode.  Acid  appears  to  diminish  the  hysteresis  by 
decreasing  the  rates  of  crystallisation  and  dissolution 
at  the  crystal  surfaces.  Decrease  in  the  magnitude 
of  the  hysteresis  due  to  age  is  attributed  to  the 
crystals  assuming  a  more  perfect  shape  on  keeping, 
with  a  consequent  lowering  in  the  rate  of  dissolution 
or  crystallisation.  The  high  E.M.F.  of  freshly- 
prepared  cells  is  due,  at  least  in  part,  to  hysteresis 
consequent  on  the  overheating  of  the  cells  during 
preparation.  A  method  of  avoiding  this  overheating 
is  described  ;  by  this  cells  were  made  which  show 
normal  constant  values  within  a  few  hours  of  assem¬ 
bling.  S.  K.  Tweedy. 

Flame  speeds  and  their  calculation.  W.  Pay- 
man  and  R.  V.  Wheeler. — See  B.,  1929,  666. 

Gaseous  combustion  at  high  pressures.  XIII. 
Molecular  heats  of  nitrogen,  steam,  and  carbon 
dioxide  at  high  temperatures.  D.  M.  Newitt 
(Proc.  Roy.  Soc.,  1929,  A,  125,  119—134;  cf.  A., 
1928,  847). — Data  accumulated  during  previous 
researches  are  analysed,  with  the  object  of  obtaining 
a  quantitative  estimate  of  the  energy  distribution  at 
the  moment  of  maximum  pressure  in  typical  explosions 
at  high  pressures,  and  also  of  calculating  the  mean  heat 
capacities  of  the  various  explosion  products  over  a 
temperature  range  from  15°  up  to  various  definite 
points  between  2600°  and  3000°.  Data  derived  from 
explosions  at  high  initial  pressures  (1)  of  theoretical 
hydrogen-oxygen  mixtures  diluted  with  either  argon 
or  nitrogen  and  (2)  of  carbon  monoxide-oxygen 
mixtures  containing  excess  of  the  combustible  gas  are 
used  to  calculate  the  mean  molecular  heats  of  carbon 
dioxide,  steam,  and  nitrogen.  The  method  used  to 
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calculate  Cv  for  nitrogen  depends  on  the  assumption 
that  Cv  for  the  monatomic  gas  argon  is  independent 
of  temperature.  By  exploding  a  series  of  2H2+02 
mixtures  diluted  with  argon  or  nitrogen  in  varying 
proportions,  the  compositions  of  pairs  of  mixtures 
which  on  explosion  will  attain  the  same  mean 
maximum  temperature  may  be  found  by  interpolation. 
In  this  way  values  are  obtained  for  the  apparent 
mean  molecular  heats  of  nitrogen  at  the  various 
temperatures,  but  in  order  to  allow  for  the  fact  that 
the  heat  losses  for  the  two  mixtures  are  not  the  same, 
a  second  series  of  explosions  of  the  nitrogen  mixtures 
must  be  carried  out  at  a  different  initial  pressure. 
An  equation  is  given  from  which  the  true  Cv  may  be 
calculated.  From  this  value  and  from  a  knowledge 
of  the  heat  of  combustion  of  hydrogen  and  the  degree 
of  dissociation  of  steam,  the  mean  molecular  heat  of 
steam  may  he  calculated.  In  the  case  of  carbon 
dioxide,  the  results  of  a  series  of  explosions  of  the 
mixture  2C0+02+4C0  between  initial  pressures  of 
50  and  150  atm!"  are  utilised.  The  results  are  dis¬ 
cussed  and  compared  with  those  obtained  by  previous 
investigators.  The  values  for  steam  arc  by  no  means 
concordant.  In  the  case  of  nitrogen,  the  values  are  in 
general  higher  than  those  found  by  Pier  and  Bjerrum 
and  may  be  represented  by  C\— 4*87+0*000387iF  in 
place  of  flr=4-85+0-000375T. 

L.  L.  Bircumshaw. 

Ignition  of  electrolytic  gas,  L.  Parkas,  P. 
Goldeinger,  and  F.  Haber  (Naturwiss.,  1020,  17, 
C74 ;  cf.  this  vol.,  11,  278). — Earlier  work  on  the 
suggested  chain  mechanism  for  the  ignition  of 
electrolytic  gas  has  been  confirmed  and  extended. 
Atomic  oxygen  or  atomic  hydrogen  present  in  minute 
amount  renders  electrolytic  gas  immediately  explosive, 
Further  control  experiments  strengthen  the  case  in 
favour  of  the  chain  mechanism.  R.  A.  Morton. 

Rate  of  dissociation  of  nitrogen  tetroxide. 
A.  R.  Olson  and  C.  E.  Teeter,  jun.  (Nature,  1929, 
124,  444 — 445). — For  nitrogen  tetroxide  containing 
0T%  of  air  the  velocity  of  sound  is  1 92 - G  m.  per  sec, 
at  25°  and  565  mm.,  at  a  frequency  of  51570  vibrations 
per  sec.,  corresponding  with  a  velocity  coefficient  5630. 

A.  A.  Eldridge. 

Unimolecular  decomposition  of  some  ethers 
in  the  gaseous  state.  J.  V.  S.  Glass  and  C.  N. 
Htnshelwood  (J.C.S.,  1929,  1804 — 1814). — 1 The  rates 
of  decomposition  of  methyl  ethyl,  methyl  propyl,  and 
di isopropyl  ethers  in  the  gaseous  state  have  been 
investigated  (cf.  A,,  1927,  212,  630).  The  decom¬ 
position  of  methyl  ethyl  ether  is  mainly  homogeneous, 
but  partly  heterogeneous  at  lower  temperatures.  The 
reaction  is  not  a  simple  unimolecular  one,  acceleration 
by  the  products  and  intermediate  formation  of  alde¬ 
hyde  causing  the  coefficient  to  increase  for  the  first 
25%  of  the  reaction,  but  the  times  required  for  a  given 
fraction  to  decompose  are  independent  of  the  initial 
pressure.  The  heat  of  activation  is  47,000  g.-cal.  per 
mol.  Methyl  propyl  ether  decomposes,  giving  mainly 
carbon  monoxide,  methane,  and  ethane,  not  more  than 
10%  giving  carbon  monoxide,  hydrogen,  and  propane. 
The  reaction  is  mainly  homogeneous  in  an  empty 
silica  bulb,  a  16-fold  increase  in  the  surface  :  volume 
ratio  causing  but  little  disturbance.  The  heat 


of  activation  is  49,000  g.-cal.  per  mol.  Difsopropyl 
ether  can  decompose  in  three  ways  :  C3H7*0*C3H7 
(a) = CO +3CHt + 0  •5G2Ii1+C,  a  homogeneous  u n i- 
moleeular  reaction,  (b)  =2CH3,CHICH2d-H20,  a  sur¬ 
face  reaction,  (c)=CH3*CO*CH3+C3Hs,  probably 
homogeneous,  accompanying  (a)  to  a  slight  extent. 
The  velocity  of  {a)  is  independent  of  pressure  between 
327  and  29  mm.  With  methyl  ethyl  ether  and  methyl 
propyl  ether  the  presence  of  hydrogen  raises  the 
velocity  coefficients,  which  diminish  at  low  pressures. 

C.  W.  Gibby. 

Hydration  of  ions  and  molecules.  III.  Veloci¬ 
ties  of  hydration  and  dehydration.  N.  E.  Gabon 
(J.  Russ.  Rhys.  Chem.  Soc.,  1929,  64,  375— 380). —The 
velocity  coefficient  K1  for  the  hyd  ration  of  green  chromic 
chloride  remains  constant  at  0*0055  until  1  mol.  of 
water  has  been  added,  when  it  suddenly  falls  to  /v2= 
0*00030  and  again  remains  constant  until  another 
molecule  of  water  has  been  added.  From  the  formula 
L=SF(KT/2-m)le-lvtIiT  it  is  possible  to  calculate  the 
number  of  mols.  of  water  liberated  on  crystallisation 
of  a  particular  salt  when  a  crystallisation  centre  is 
present  in  the  solution.  In  this  equation  L  is  the 
number  of  mols.  striking  the  crystallising  centre  in 
unit  time,  i.e the  number  pi  mols.  which  can  be 
dehydrated,  8  is  the  number  of  mols.  present  in 
solution,  F  the  area  of  the  solid  phase,  K  is  Boltz¬ 
mann’s  constant,  m  the  mass  of  a  molecule,  and  IF 
the  energy  of  dehydration  which  can  be  calculated 
from  the  observed  velocities  of  crystallisation  at 
different  temperatures.  From  the  values  of  IF 
calculated  from  the  results  of  Marc  (A.,  1909,  ii, 
798)  and  of  Fischer  the  following  values  for  m  are 
calculated  :  potassium  sulphate,  4;  ammonium 
oxalate,  3;  sodium  oxalate,  3 ;  sodium  pi  crate,  3; 
potassium  alum,  4 ;  and  ammonium  alum,  3.  The 
results  are  of  the  same  order  as  those  found  by  other 
workers  by  different  methods.  A.  Freeman. 

Mechanism  of  oxidative  processes.  XVII. 
Ratio  of  oxidation  velocities  of  molecular  oxygen 
and  hydrogen  peroxide.  H.  Wieland  and  W. 
Frankk  (Annalen,  1929,  473,  289 — 300). — When  a 
solution  of  potassium  hexacyanocobaltiate  is  shaken 
with  oxygen,  air,  or  a  3%  oxygen-nitrogen  mixture, 
diminishing  amounts  of  oxygen  are  absorbed  with 
decrease  in  oxygen  concentration.  The  amounts  of 
hydrogen  peroxide  produced  decrease  in  the  same 
order ;  almost  the  theoretical  amount  is  obtained 
with  pure  oxygen.  With  the  dilute  oxygen  mixtures, 
the  peroxide  formed  takes  part  in  the  oxidation. 
Simultaneous  oxidation  with  hydrogen  peroxide  and 
oxygen  and  determination  of  the  amount  of  peroxide 
used  shows  that  the  reaction  velocity  for  oxygen  is 
about  five  times  as  great  as  for  hydrogen  peroxide. 
With  benzoquinone  (in  an  atmosphere  of  nitrogen) 
and  m ethylene- blue  as  hydrogen  acceptors  oxidation 
of  the  cobaltiate  also  occurs.  Autoxidation  of  ft 
cuprous  chloride  solution  with  oxygen  at  various 
pn  values  (cf.  A.,  1924,  ii,  35)  shows  that  in  strongly 
acid  solution  oxygen  is  consumed  more  rapidly  than 
at  pn  2*3 — 7 ;  the  formation  of  hydrogen  peroxide  is 
detectable  only  in  acid  solution  (cf.  i Joe.  cit.}.  The 
velocity  of  oxidation  with  peroxide  decreases  with 
increasing  acidity,  and  oxidation  is  more  rapid  with 
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oxygen  at  all  hydrogen-ion  concentrations.  The 
velocity  of  oxidation  of  ferrous  sulphate  with  hydrogen 
peroxide  at  pu<7  is  much  greater  than  for  autoxid¬ 
ation.  Thus,  at  5  and  4  oxidation  is  2000 — 3000 
times  as  great  as  with  peroxide.  In  strongly  acid 
solution  autoxidation  is  extraordinarily  slow  (of.  A., 

1928,  905),  and  the  results  show  that  intermediate 
formation  of  detectable  amounts  of  hydrogen  peroxide 
during  autoxidation  is  excluded.  H.  Burton. 

Velocity  of  oxidation  of  hydrogen  bromide  by 
chromium  trioxide  in  presence  of  chlorides,  and 
the  catalytic  influence  of  the  manganous  ion.  II. 
M.  Bobtelsky  and  A.  Rosenberg  (Z.  anorg.  Cheni., 

1929,  182,  74 — -92). — At  low  concentrations  all 

chlorides  exert  a  retarding  influence  on  the  oxidation 
of  hydrogen  bromide  by  chromium  trioxide,  the 
optimum  chloride  concentration  being  about  N. 
No  specific  action  has  been  observed ,  even  hydrogen 
chloride  acting  as  an  ordinary  univalent  chloride; 
the  activity  decreases  as  the  valency  of  the  cation 
increases.  In  highly  concentrated  solutions  the 
retardation  produced  by  the  alkali  chlorides  is  but 
slight,  whereas  that  caused  by  zinc,  cadmium,  and 
mercuric  chlorides  is  very  great ;  other  chlorides 
accelerate  the  reaction,  their  influence  diminishing 
in  the  order  nickel,  magnesium,  ferric  iron,  hydrogen, 
aluminium,  chromic  chromium.  The  only  chlorides 
which  tend  to  be  attacked  by  the  chromium  tri oxide 
are  those  of  magnesium,  ferric  iron,  and  manganese, 
and  there  appears  to  be  no  relationship  between  this 
phenomenon  and  the  catalysis  of  the  oxidation  process. 
The  influence  of  the  two  neutral  chlorides  w  hen 
present  simultaneously  is  less  than  the  sum  of  their 
separate  influences.  The  catalytic  influence  of  the 
manganese  ion  in  dilute  solution  is  exceptional,  being 
greatly  increased  by  the  presence  of  neutral  chlorides 
but  nevertheless  influenced  by  the  nature  of  the 
neutral  salt  present;  the  order  in  which  chlorides 
which  have  when  alone  a  retarding  action  increase  the 
activity  is  that  in  which  they  accelerate  the  reaction 
in  concentrated  solution.  H.  F.  Gillbe. 

Reaction  velocity  of  iodine  with  sodium 
formate  in  presence  of  concentrated  electrolytes. 
M.  BcSbtelsky  and  D.  Kaplan  [with  (Frl.)  C. 

*  Diesexiiaus]  (Z.  anorg.  Chem.,  1929,  182,  382— 
394).— The  reaction  between  iodine  and  sodium 
formate  is  exceedingly  sensitive  to  hydrogen  ions, 
which  at  N  concentration  reduce  the  reaction  velocity 
coefficient  to  less  than  2%  of  its  value  in  neutral 
solution.  The  influence  of  other  cations  is  thus 
largely,  if  not  entirely,  governed  by  the  extent  to 
which  the  salt  is  hydrolysed.  In  general  chlorides 
and  sulphates  at  concentrations  from  N  to  8AT  retard 
the  reaction,  the  specific  influence  of  the  cations 
decreasing  in  the  order  aluminium,  nickel,  zinc, 
magnesium,  calcium,  strontium,  barium,  sodium, 
potassium ;  cobalt  and  manganese  have  approxim¬ 
ately  the  same  activity  as  nickel,  and  ammonium  the 
same  as  sodium.  At  concentrations  below  about 
3 A7,  cadmium  salts  accelerate  the  reaction,  but  at 
Higher  concentrations  retardation  is  produced.  The 
retarding  influence  of  anions  is  relatively  small,  and 
for  the  halogens  decreases  with  increase  of  at.  wt., 
fluorine  having  a  slight  accelerative  influence,  whilst 


the  reaction  velocity  in  presence  of  the  sulphate, 
acetate,  and  perchlorate  ions  scarcely  differs  from 
that  of  the  uncatalysed  reaction.  The  presence  at 
high  concentrations  of  electrolytes  which  have  a 
powerful  retarding  influence  tends  to  arrest  the 
retardation  produced  by  the  cation. 

H.  F.  Gillbe. 

Velocity  of  reaction  between  sodium  hydroxide 
solution  and  carbon  dioxide,  S.  Mitsukuri  (Sci, 
Rep.  Tohoku,  1929,  18,  245 — 297). — The  velocity  of 
the  reaction  between  carbon  dioxide  and  aqueous 
solutions  of  sodium  hydroxide  of  concentrations 
varying  from  N  to  about  dN  has  been  investigated 
between  10°  and  30°  by  observations  on  the  absorp¬ 
tion  of  gas  from  bubbles  rising  in  a  stationary  solution 
and  from  bubbles  stationary  in  a  moving  solution  and 
the  absorption  at  the  surface  of  falling  drops  of 
solution  and  at  the  surface  of  stationary  solutions  in 
bulk.  The  results  can  bo  qualitatively  accounted 
for  by  supposing  the  rate  of  absorption  to  depend  on 
the  rate  of  the  chemical  reaction  at  the  interface  and 
the  rate  of  diffusion  of  alkali  through  a  thin  film  of 
liquid  at  the  interface,  the  thickness  of  which  increases 
with  increase  in  the  viscosity  of  the  solution.  It  is 
assumed  that  the  chemical  reaction  is  truly  hetero¬ 
geneous  in  character.  In  the  absorption  by  the 
surface  of  solution  in  bulk,  the  rate  of  diffusion  from 
the  body  of  the  solution  is  so  rapid  that  the  concen¬ 
tration  of  alkali  on  the  lower  side  of  the  surface  film , 
and  therefore  on  the  surface  itself,  is  kept  appreciably 
constant.  If,  however,  the  solution  is  stiffened  with 
gelatin,  diffusion  is  retarded,  and  the  concentration 
of  alkali  in  the  surface  falls  gradually  at  first  as 
absorption  proceeds.  R.  Cuthill. 

Different  reduction  velocities  of  gold  chloride 
by  arsenious  oxide,  dissolved  as  glass  or  crystal. 
E.  Jenckel  (Z.  anorg.  Chem.,  1929, 182,  314 — 318). — 
Solutions  of  arsenious  oxide  prepared  from  the  vitreous 
modification  reduce  gold  chloride  four  to  five  times  as 
rapidly  as  do  solutions  prepared  from  the  crystalline 
form.  Although  the  rate  of  dissolution  in  water  of  the 
vitreous  oxide  is  much  greater  than  that  of  the 
crystalline  material,  there  is  no  appreciable  difference 
in  the  velocity  of  deposition  from  supersaturated 
solutions.  It  is  concluded  that  there  exist  anisotropic 
molecules  which  only  slowly  lose  their  anisotropic 
properties.  H.  F.  Gillbe. 

Esterification  of  formic  acid  in  methyl  alcohol. 
H.  Goldschmidt  and  R.  S.  Melbyk  (Z.  physikal. 
Chem.,  1929,  143,  139 — 156).— The  rate  of  esterific¬ 
ation  of  formic  acid  in  methyl  alcohol  in  the  presence 
of  hydrogen  chloride,  picric  acid,  trinitro-m-cresol,  or 
trichlorobirfcyric  acid  as  catalyst  is  proportional  to  the 
hydrogen-ion  concentration  of  these  substances  in  the 
respective  solutions.  Water  exercises  a  powerful 
retarding  influence  on  the  esterification  in  the  presence 
of  hydrogen  chloride.  In  the  absence  of  any  catalyst 
the  reaction  is  bimolecular,  and  is  very  sensitive  to 
traces  of  water  or  basic  impurities.  Addition  of 
sodium  formate  causes  a  large  diminution  in  the 
velocity  up  to  a  concentration  of  O025AT,  above  which 
it  remains  sensibly  constant.  It  is  concluded  that  the 
hydrogen  ions  arising  from  the  dissociation  of  the 
formic  acid  play  the  same  part  in  the  esterification 
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as  those  furnished  by  the  catalysts  named  above.  The 
degree  of  dissociation  of  formic  acid  in  methyl - 
alcoholic  solution,  obtained  from  the  results  of 
measurements  of  the  alcoholysis  constant,  is  given  as 
a=(5*07  x  10~9/c)l,  where  c  is  the  concentration  of  the 
acid.  F.  L.  Usher. 

Possibility  of  characterising  kinetic  processes 
in  heterogeneous  systems  by  a  single  stirring 
factor.  W.  Heller  (Z.  physikal.  Chem.,  1929, 142, 
431 — 452). — The  influence  of  temperature  and  rate  of 
stirring  on  the  velocity  of  dissolution  of  tin  and 
cadmium  in  ferric  chloride  solutions  and  of  magnesium 
in  ammonium  chloride  solutions  has  been  studied. 
The  results  can  be  expressed  by  equations  of  the  type 
k—(An+C0)(t—r),  where  k  is  the  velocity  coefficient 
of  the  reaction,  i  the  temperature,  and  n  the  rate 
of  revolution  of  the  stirrer.  A,  CQf  and  t  are  constants, 
CQ  and  t  being  characteristic  of  the  reaction  and 
independent  of  the  form  of  the  apparatus,  whilst  A 
depends  on  both  the  reaction  and  the  apparatus.  The 
values  of  A  in  two  different  types  of  apparatus  vary 
in  the  same  proportion  for  different  reactions,  so  that 
A—AQkt  where  A0  is  the  value  in  a  “  normal 
apparatus  ”  and  &  is  a  constant  which  depends  on  the 
type  of  apparatus  only.  This  constant  can  be  found 
for  a  given  type  of  apparatus,  so  that  measurements 
may  be  referred  to  the  “  normal  apparatus  ”  only. 

J.  A.  V.  Butler. 

Optical  investigation  of  the  passivity  of  metals. 
L.  Tronstad  (Nature,  1929,  124,  373), — The  oxide 
film  on  passive  iron  or  nickel  is  not  totally  destroyed 
on  activation,  but  becomes  porous  and  spongy ;  on 
re-passivation  the  holes  are  refilled  with  oxide,  and 
the  film  becomes  thicker.  A.  A.  Eldkidge, 

Atmospheric  corrosion  of  metals.  J,  C.  Hud¬ 
son. — See  B.,  1929,  684, 

Corrosion  of  steel  in  dilute  acids.  H.  Endo 
and  K.  Nakawaga. — See  B.,  1929,  751. 

Homogeneous  catalysis  of  a  gaseous  reaction. 
Kinetics  of  the  catalytic  decomposition  of  iso¬ 
propyl  ether.  J.  V.  S.  Glass  and  C.  N.  Hinshel- 
wood  (J.C.S.,  1929,  1815 — 1819). — The  decomposition 
of  gaseous  isopropyl  ether  in  accordance  with  the 
equation  C^Rf6-C3U7-Cll?-CO-CE^+C3EB  is 
catalysed  by  isopropyl  iodide,  in  virtue  of  the  iodine 
produced  by  the  decomposition  of  the  latter. 

The  reaction  is  homogeneous,  and  the  rate  is  pro¬ 
portional  to  the  concentrations  of  ether  and  of 
isopropyl  iodide.  The  heat  of  activation  is  28,500 Az 
500  g.-cal.  per  mol.  C.  W.  Gibby. 

Air  oxidation  of  hydrocarbons  catalysed  by 
nitrogen  oxides.  C.  H.  Bibb  and  H.  J.  Lucas. — 
See  B.,  1929,  667. 

Combination  of  hydrogen  and  oxygen  on  the 
surface  of  platinum.  R.  P.  Donnelly  and  C.  N. 
Hinshelwood  (J,C.S.,  1929,  1727 — 1733). — The  rate 
of  combination  of  hydrogen  and  oxygen  on  the 
surface  of  platinum  at  ordinary  pressures  is  inde¬ 
pendent  of  the  hydrogen  pressure,  and  increases  with 
the  oxygen  pressure,  the  effect  being  the  more  marked 
the  higher  is  the  pressure.  This  differs  from  the 
behaviour  observed  at  low  pressures  by  Langmuir 
(A,,  1922,  ii,  629).  It  is  concluded  that  in  general,  if 


the  law  followed  by  a  heterogeneous  reaction  changes 
with  pressure  ;  the  centres  on  which  reaction  predomin¬ 
ates  also  change  with  pressure.  The  presence  of 
nitrogen  or  argon  reduced  the  temperature  to  which 
the  platinum  could  be  heated  without  causing 
explosion;  the  presence  of  nitrogen  peroxide  reduced 
the  rate.  C.  W.  Gibby. 

Reduction  of  azoimide  by  hydrogen  in  presence 
of  colloidal  palladium.  B.  Ricca  and  F.  Pirkone 
(Gazzetta,  1929,  59,  379 — 384), — The  reducing  action 
of  molecular  hydrogen  on  an  alkaline  solution  of 
azoimide  in  presence  of  colloidal  palladium  is  very 
slight,  but  in  acid  solution  reduction  takes  place  to 
completion  with  the  formation  of  ammonia  and 
hydrazine.  The  latter  product  is  recognised  after 
separation  of  the  colloidal  palladium  by  dialysis.  The 
same  result  is  obtained  by  the  action  of  nascent 
hydrogen  from  zinc  or  iron  and  hydrochloric  acid. 
The  equation  HN3+6H— NH3+N2H4  is  suggested 
(cf.  Raschig,  A,,  1925,  ii,  223).  R.  K.  Callow. 

Mechanism  of  the  catalytic  decomposition  of 
hydrogen  peroxide  on  colloidal  silver.  E.  Wiegel 
(Z.  physikal.  Chem.,  1929,  143,  8L — 93 ;  cf.  this  vol, 
643). — When  a  highly  disperse  Carey  Lea  silver  sol 
prepared  with  alkaline  dextrin  is  added  gradually  to 
excess  of  5 — 10%  hydrogen  peroxide,  the  silver  at 
first  dissolves  until  a  saturated  (true)  solution  of 
Ag-OOH  is  produced.  The  quantity  thus  dissolved 
varies  inversely  with  the  concentration  of  alkali. 
After  the  saturation  point  has  been  reached  further 
addition  of  the  sol  leads  to  deposition  of  silver  from 
the  solution  on  the  particles  introduced,  with 
simultaneous  liberation  of  oxygen.  Evidence  is 
given  in  support  of  the  view  that  the  dissolved  silver 
hydrogen  peroxide,  when  adsorbed  at  the  silver 
interface,  decomposes  into  hydrogen  peroxide  and 
silver  peroxide,  the  latter  then  losing  its  oxygen. 
Since  the  metal  is  dissolved  by  hydrogen  peroxide,  so 
long  as  any  of  the  latter  remains  this  cycle  is  repeated, 
until  the  whole  of  the  peroxide  is  decomposed.  The 
process  is  accompanied  by  a  large  decrease  in  the 
total  silver  surface.  F.  L.  Usher. 

Topochemistry  of  contact  catalysis.  IV.  Ex¬ 
perimental  proof  of  adlineation  by  topochemical . 
reactions.  E.  Pietsch,  A.  Kotowski,  and  G. 
Berend  (Z.  physikal,  Chem.,  1929,  B,  5,  1—13;  cf. 
this  vol.,  519).— A  number  of  tojtochemical  changes 
occurring  on  the  surfaces  of  various  crystals,  in  which 
the  reaction  products  contrast  in  colour  with  the 
attacked  crystals,  have  been  observed  microscopic¬ 
ally  and  photographed.  Definite  proof  is  obtained  that 
the  active  centres  of  reaction  are  linear  discontinuities 
in  the  surface  (as  assumed  in  the  general  theory  of 
surface  catalysis  of  Schwab  and  Pietsch),  since  in  all 
cases  the  reaction  is  sharply  localised  at  these  parts 
before  the  entire  surface  becomes  involved. 

F.  L.  Usher. 

Organic  inhibitors  in  the  acid  corrosion  of 
iron.  J.  C.  Warner. — See  B.,  1929,  751. 

Decomposition  of  carbon  monoxide  in  the 
silent  electric  discharge.  III.  R.  W.  Lunt 
and  L,  S.  Mumford  (J.C.8.,  1929,  1711—1723;  cf. 
A.,  1925,  ii,  1178;  1927,  531).— The  velocity  of 
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decomposition  of  carbon  monoxide  in  the  silent 
electric  discharge  is  independent  of  the  nature  of  the 
electrodes  when  the  latter  consist  of  mercury  or  dilute 
sulphuric  acid.  This  is  in  agreement  with  the  results 
of  Berthelot  (A;,  1890,  691,  692),  but  not  with  those  of 
Schntzenberger  (A.,  1890,  691,  692,  1358).  With 
either  kind  of  electrode  carbon  monoxide  decomposes 
readily,  even  when  very  carefully  dried.  The  brown 
solid  produced  during  the  discharge  is  not  entirely 
polymerised  malonic  anhydride  (of.  Ott,  A.,  1925,  ii, 
579 ;  1928,  720),  but  is  probably  a  mixture  con¬ 
taining  carbon.  C.  W.  Gibry. 

Activation  of  sulphur.  R.  Schwarz  and  P.  W. 
Schenk  (Z,  anorg,  Ghem.,  1929,  182,  145 — 158). — 
Activation  of  sulphur  has  been  accomplished  by  the 
silent  electric  discharge.  No  increase  of  volume  takes 
place  and  it  is  inferred  that  rupture  of  the  molecule 
does  not  occur,  and  further,  on  account  of  the 
extremely  short  life  of  the  active  substance,  that 
triatoniie  sulphur,  analogous  to  ozone,  is  not  produced. 
The  activated  sulphur  shows  an  increased  reactivity 
towards  hydrogen  and  carbon  monoxide. 

H.  F.  Gillbe. 

Structure  of  electro-deposited  metals.  F. 
Foerster  and  K.  Klemm. — See  B.,  1929,  685. 

Production  of  electrolytic  deposits  of  beryllium 
from  molten  electrolytes.  H.  Fischer. — See  B., 
1929,  723. 

Influence  of  the  composition  and  temperature 
of  the  electrolyte  in  the  preparation  of  beryllium 
by  the  Stock-Goldschmidt  and  Siemens  & 
Halske  methods.  EL  Fischer. — See  B.,  1929,  723. 

Preparation  of  beryllium  by  electrolysis.  K. 

Illig,  M.  Hosenfeld,  and  JEL  Fischer, — See  B., 
1929,  722. 

Polarographic  studies  with  the  dropping 
mercury  cathode.  IV,  Deposition  of  zinc  from 
cyanide  solutions.  I.  Pines  (Coll.  Czech.  Chem. 
Comm.,  1929,  1,  429—442;  cf.  this  vol.,  1015). — 
Zinc  is  deposited  at  the  dropping  mercury  cathode 
from  solutions  of  zinc  cyanide  In  potassium  cyanide 
when  the  mol.  ratio  of  the  two  cyanides  does  not 
exceed  1:4;  with  more  potassium  cyanide  only 
potassium  is  deposited.  From  solutions  containing 
only  a  slight  excess  of  potassium  cyanide  zinc  is 
deposited  at  three  different  potentials,  namely, 
—1*03  volt  from  Zn*  ions,  —1*23  volt  from  the  com¬ 
plex  ions  Zn(CN)4",  and  —1*4  volt  from  Zn(CN)5"' 
ions.  The  equilibrium  constant  of  [Zn“][GN']4/ 
(Zn(CN)4"]  is  10~16  and  of  [Zn  *][CN/]5/[Zn(CN)5//;] 
6*8  X  WH1.  The  solubility  product  of  zinc  cyanide  is 
2*6  x  10~13.  Evidence  is  adduced  which  indicates  that 
the  deposition  of  zinc  from  double  cyanide  solutions  is 
hindered  by  the  slowness  of  dissociation  of  the  com¬ 
plexes  and  not  by  the  great  complexity  of  the  anions 
present.  *  A.  K  Powell. 

Direct  electrolytic  preparation  of  some  metal 
permanganates.  G.  Rapin  (Compt.  rend,,  1920, 
189,  287' — 289). — Calcium  and  barium  permanganates 
were  obtained  in  solution  by  electrolysis  of  the 
hydroxide  in  an  isolated  porous  vessel,  with  a  block  of 
silieo-manganese  as  anode,  and  a  platinum  cathode 
hnmersed  in  distilled  water.  On  electrolytic  reduction 


the  former  solution  was  decomposed  with  the  form¬ 
ation  of  lime  and  oxides  of  manganese,  whilst  green, 
insoluble  barium  manganate  was  obtained  from  the 
latter.  J.  Grant, 

Formation  of  perchlorate  during  electrolytic 
preparation  of  chlorate.  II.  A.  V.  Pamfilov  and 
0.  S.  Fedorova  (J,  Russ.  Phys.  Chem,  Soc.,  1929,  61, 
363 — 367). — Owing  to  thedisagreementfound  (A.,  1928, 
968)  in  the  percentage  yield  values  of  the  total  pro¬ 
ducts  of  the  electrolysis  as  found  by  chemical  analysis 
and  gas  analysis,  the  methods  of  analysis  used  arc 
fully  reviewed  and  discussed  and  possible  sources 
of  error  are  pointed  out  and  eliminated ;  the  total 
yields  as  found  by  gas  analysis  and  chemical  analysis 
agree  very  closely  within  the  limits  of  experimental 
error  (difference  from  —0*7%  to  +0*6%).  The 
authors  conclude  that  the  corresponding  values  of 
perchlorate  as  calculated  by  Spitalski,  Sokolov,  and 
Veintraub  (J.  Appl.  Chem.  Russia,  1924,  [i],  1,  75)  are 
too  high.  A.  Freeman. 

Colloidal  basic  chromic  chromate.  Con¬ 
ditions  for  formation  by  cathodic  reduction  of 
chromic  acid,  S.  Ta  keg  amt  (Bull.  Chem.  Soc, 
Japan,  1929,  4,  156 — 163). — During  the  electro- 
deposition  of  chromium  from  an  aqueous  solution  of 
chromic  acid  there  may  be  formed  at  the  cathode  a 
membrane  of  colloidal  chromic  chromate,  permeable 
only  to  hydrogen  ions.  By  the  reduction  of  chromic 
acid  solutions  with  alcohol  it  is  shown  that  this  can 
occur  only  if  the  ratio  of  ter-  to  sexa -valent  chromium 
at  the  cathode  is  1  :  0*5,  When  excess  of  alcohol  is 
mixed  with  a  solution  of  chromic  acid  at  the  ordinary 
temperature  the  mixture  shows  an  increase  in  viscosity 
and  a  decrease  in  conductivity,  and  finally  becomes 
coagulated.  The  ratio,  Cr111 :  CrYI,  Becomes  steady 
at  1  :  0*4.  Colloidal  properties,  as  judged  by  vis¬ 
cosity  measurements  and  u  1  tram icroscop ic  observ¬ 
ations,  appear  only  when  the  ratio,  Cr111 :  CrVI,  has 
reached  the  value  1  : 0-5.  Dialysis  yields  a  sol  in 
which  the  ratio  has  risen  to  1  :  0*2.  This  sol  is 
positively  charged,  forming  a  gummy  mass-  at  the 
cathode,  and  is  easily  precipitated  by  bivalent  anions. 
By  concentration  in  a  vacuum  at  50°  a  sol  containing 
18  g.  Cr  per  litre  is  obtained  which  has  at  25°  a  specific 
conductivity  of  9-4x  10*4  and  a  relative  viscosity  of 
330,  and  will  if  cooled  to  20°  slowly  set  to  a  gel  which 
again  becomes  fluid  on  warming  to  the  original 
temperature.  T.  H.  Morton. 

Photochemistry  of  the  halogens.  A.  Rerthoud 
(J,  Chim.  phys.,  1929,  26,  333— 339).— A  reply  to 
Plotnikov  (this  vol. ,  522).  J.  A.  V.  Butler. 

Photochemistry  of  silver  iodide*  Luppo- 
Cramer  (Z.  wiss.  Phot.,  1929,  27,  1—8).— When  a  film 
of  silver  iodide  free  from  foreign  substances  such  as 
descnsifcisers  is  exposed  to  diffuse  light,  subsequent 
exposure  to  more  feeble  light  has  a  bleaching  action. 
This  is  not,  however,  a  manifestation  of  the  Herschel 
effect,  but  is  a  solarisation  occurring  before  the 
maximum  possible  blackening  has  been  attained.  A 
similar  result  is  obtained  even  if  5%  of  the  iodide  is 
replaced  by  bromide,  but  not  if  10%  is  replaced. 
There  may  also  be  a  marked  Schwarzschild  effect,  but 
this  can  be  completely  prevented  by  powerful  iodine 
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acceptors,  thus  showing  it  to  be  an  intermediate 
regression,  Thallous  iodide  increases  the  sensitivity 
of  silver  iodide  in  much  the  same  way  as  silver 
bromide,  so  that  in  either  case  the  effect  of  the  added 
substance  is  doubtless  to  be  ascribed  to  its  interfering 
with  the  crystal  lattice.  The  effect  of  ripening  on  the 
sensitivity  of  silver  iodide  is  probably  a  development 
phenomenon ;  the  increase  in  size  of  grain  consequent 
on  ripening  presumably  reduces  the  protective  action 
of  the  gelatin  in  respect  of  the  separation  of  silver. 

R.  CuTKILL. 

Photochemical  reductions  and  oxidations 
from  the  electronic  point  o!  view,  A.  Steigmann 
(Z.  wiss.  Phot.,  1929,  27,  24— 36).— The  photo¬ 
chemical  reduction  of  silver  ions  or  other  reducible 
groups  can  be  effected  either  by  transfer  of  electrons 
from  another  part  of  the  molecule  or  by  donation  of 
electrons  liberated  along  with  hydrogen  ions  from 
gelatin  or  other  reducing  agent  under  the  influence  of 
light.  If  there  is  present  a  substance  which  has  a 
greater  affinity  for  electrons  than  the  silver  ion  has, 
it  will  act  as  a  desensitiser,  whereas  a  substance  which 
gives  off  electrons  readily  as  well  as  takes  them  up 
readily  will  be  a  sensitiser.  In  general,  in  a  ternary 
photochemical  system  consisting  of  a  reducing  agent 
or  group  and  two  oxidising  agents,  either  of  these  last 
will  be  sensitised  at  the  expense  of  the  other  being 
desensitised,  depending  on  which  has  the  stronger 
affinity  for  electrons.  Neither  has,  however,  its 
maximum  theoretical  effect,  a  sensitiser  always  having 
some  desensitising  action  and  vice  versa.  The  differ¬ 
ence  in  susceptibility  to  desensitisers  between 
various  emulsions  is  probably  due  to  differences  in 
activity  of  the  ripening  nuclei.  R.  Cuthill. 

^  , 

Photochemistry  of  the  silver  halides.  VI. 
Analytical  and  photographic  investigation  of  the 
silver  halides.  H,  H.  Schmidt  and  F.  Pbetschneb 
(Z.  wiss.  Phot.,  1929,  27,  36 — 47). — The  disposition 
of  the  excess  of  silver  in  photographic  emulsions 
before  and  after  exposure  is  discussed.  Before 
exposure,  75%  of  the  silver  above  the  amount 
corresponding  with  the  halide  is  contained  in  the 
gelatin  in  a  highly  disperse  state,  and  only  25%  is  in 
the  grains  of  halide ;  95%  of  the  total  quantity  is  not 
in  the  form  of  silver  sulphide.  Treatment  with 
dichromate  and 'sulphuric  acid  removes  the  whole  of 
the  highly  disperse  portion  and  most  of  the  other 
portion  too,  and  reduces  the  sensitivity.  The  effect 
on  the  sensitivity  cannot,  however,  be  explained  on 
the  assumption  that  the  sensitivity  centres  are  partly 
occluded  within  the  grains,  those  on  the  surface  being 
removed  by  the  acid  (cf.  Kieser,  B.,  1929,  265),  for 
the  sensitivity  is  affected  more  in  respect  of  chemical 
development  than  in  respect  of  primary  physical 
development.  It  seems  probable  that  the  chromic 
acid  does  not  remove  the  silver  completely  but 
deposits  some  of  it  as  dichromate,  and  that  dichromate 
ions  are  also  adsorbed,  which  would  presumably  alter 
the  photographic  properties  of  the  emulsion.  The 
effect  of  such  substances  as  potassium  iodide  in  laying 
bare  the  nuclei  in  exposed  chloride  and  bromide 
emulsions  treated  with  chromic  acid  (Luppo-Cramer, 
“  Grundlagen  des  Negativverf&hrens/*  Halle,  1927, 
p.  533)  has  been  observed  with  iodide  emulsions  as 


well,  and  is  readily  explained  by  supposing  that  the 
anion  of  the  salt  displaces  the  dichromate  ion  from 
the  sensitivity  centres.  The  halogen  produced  on 
exposure  in  a  chloride  or  bromide  emulsion  is  free 
in  the  gelatin,  whilst  with  a  chloride  emulsion  the 
whole  of  the  silver  formed  is  adsorbed  in  the  grains, 
treatment  with  chromic  acid  removing  95%,  without 
altering  the  threshold  sensitivity  to  chemical  develop¬ 
ment  very  much.  R,  CUTHILL. 

Action  of  ultra-violet  light  on  certain  inorganic 
compounds.  E.  Montignie  (Bull.  Soc.  chira., 
1929,  [iv],  45,  492 — 494).— After  exposure  to  ultra¬ 
violet  light  the  following  potassium  salts  affect  a 
photographic  plate :  chloride,  bromide,  sulphate, 
nitrate,  chlorate,  perchlorate,  permanganate,  chrom¬ 
ate,  dichromate,  oxalate,  and  tartrate.  Calcium 
fluoride  and  phosphate  behave  similarly,  but  ammon¬ 
ium  chloride,  ammonium  phosphate,  magnesium 
oxide,  and  magnesium  sulphate  showed  no  effect. 

C.  W.  Gibby, 

Fhototropy  in  inorganic  compounds.  E.  L, 
Rao,  K.  Vabahalu,  and  M.  ¥,  Narasimhaswami 
(Nature,  1929,  124,  303). — The  phototropy  of  com¬ 
pounds  of  the  formula  2HgS,HgXI2  or  2HgS,HgX11 
is  due  to  dissociation  into  the  simple  salts  by  absorp¬ 
tion  of  actinic  energy ;  on  preservation  in  the  dark, 
recombination,  with  emission  of  radiant  energy,  takes 
place.  A.  A.  Elpbidge. 

Photochemical  methods  of  testing  sources  of 
ultra-violet  radiation.  F.  C.  Hymas  (Quart.  J. 
Pharm.,  1929,  2,  281 — 291), — Three  chemical  methods 
of  testing  the  emission  of  ultra-violet  light,  namely, 
the  decompositions  of  carbon  tetrachloride,  of  aqueous 
solutions  of  oxalic  acid  in  the  presence  of  uranyl 
sulphate,  and  of  potassium  iodide-starch  solutions, 
have  been  compared.  Failure  to  obtain  concordant 
results  with  the  first-named  method  was  shown  to  be 
due  to  the  fact  that  the  reaction  is  most  intense  m 
the  vapour  phase.  The  potassium  iodide-starch 
method  has  a  temperature  coefficient  between  25°  and 
62°  of  —1*042  for  10°,  and  for  periods  less  than  10 
min.  the  amount  of  Reaction  is  proportional  to  the 
energy  absorbed.  The  rate  of  emission  of  the  ultra¬ 
violet  radiation  decreases  more  rapidly  when  measured 
by  the  potassium  iodide-starch  method ;  this  is 
attributed  to  the  difference  in  the  absorption  spectra 
of  the  solutions  employed  and  the  deterioration  of  the 
quartz  lamp  due  to  the  deposition  of  silica  (ef.  Fetters- 
son,  this  vol.,  377).  C.  G.  N,  Vass. 

Photochemical  oxidation  of  ethyl  alcohol  by 
potassium  dichromate.  II.  E.  J,  Bowen  and 
and  E.  T.  Yarnold  (J.C.S.,  1929,  1648-4055  :  cf. 
A.,  1927,  1040), — The  oxidation  of  ethyl  alcohol  by 
potassium  dichromate  under  the  influence  of  light  of 
wave-lengths  4360,  4060,  and  3666  A.  has  been  invest¬ 
igated  with  reference  to  the  following  factors;  (!) 
Effect  of  neutral  salts.  Sodium  sulphate  had  no  effect 
on  the  photochemical  rate ;  large  quantities  of  calcium 
chloride  affect  the  rate  only  slightly,  but  alter  the 
concentration  of  alcohol  which  gives  the  maximum 
rate  by  the  removal  of  water  to  form  hydrated  ions. 
(2)  The  order  of  the  reaction  with  respect  to  alcohol 
in  low  concentrations.  The  quantum  efficiency  y  can 
be  represented  by  the  equation  a  being 
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the  percentage  of  alcohol  by  volume.  It  is  con¬ 
cluded  that  the  photoactive  ions  arc  dichromate  ions 
solvated  with  one  and  two  alcohol  molecules.  (3)  The 
cause  of  the  diminution  of  the  rate  at  high  alcohol 
concentrations.  The  quantum  efficiency  passes 
through  a  maximum  at  85  vol.-%  of  alcohol,  and  then 
diminishes  owing  to  the  scattering  of  light  by  an 
amorphous  precipitate,  caused  by  the  insolubility  of 
basic  chromium  sulphates  in  concentrated  aqueous 
alcohol.  (4)  The  dependence  of  the  rate  on  the  con¬ 
centrations  of  hydrogen  ions  and  dichromate  ions. 
This  can  be  accounted  for  on  the  assumption  that  the 
ion  HCr207'  is  photoehemically  active .  This  hypothesis 
is  supported  by  the  results  of  experiments  on  the  oxid¬ 
ation  of  glycerol  by  potassium  dichromate,  in  which 
the  quantum  efficiency  is  proportional  to  the  glycerol 
concentration  when  the  latter  is  small,  and  at  higher 
concentrations  rises  to  a  limiting  value  of  0*52,  instead 
of  to  unity  as  for  concentrated  ethyl  alcohol  solutions. 
The  photoehemically  active  substance  is  a  dichromate 
ion  combined  with  one  glycerol  molecule.  An 
approximate  value  has  been  determined  for  the  second 
dissociation  constant  of  dichromic  acid  in  solutions 
of  aqueous  alcohol  of  various  concentrations. 

C.  W.  Gibby. 

Bromination  of  benzene  in  light.  W.  Meid- 
inger  (Z.  physikal.  Chem.,  1929,  B,  5,  29 — 59). — An 
attempt  is  made  to  explain  the  mechanism  of  a  simple 
photochemical  reaction  in  a  liquid  phase  by  means  of 
the  conceptions  hitherto  used  for  gaseous  reactions, 
viz.,  atomic  activation,  chain  reactions,  and  photo¬ 
chemical  equilibrium.  The  factors  influencing  the 
bromination  of  benzene  in  light  at  low  concentrations 
of  bromine  (1 — -2  mg./c.c.),  using  carbon  tetrachloride 
as  a  diluting  solvent,  have  been  experimentally  deter¬ 
mined,  It  is  found  that  either  bromine  can  be 
substituted  directly  in  the  ring  with  formation  of 
monobromobenzene,  or  the  double  linkings  can  be 
broken  and  benzene  hexabromide  formed.  A  reaction 
scheme  based  on  the  assumption  that  each  quantum 
produces  two  bromine  atoms  and  that  the  latter  are 
the  active  agents  in  the  bromination  is  suggested.  An 
expression  for  the  reaction  velocity  obtained  in  terms 
of  experimentally  measured  quantities  is  in  satis¬ 
factory  agreement  with  the  observations.  The  light 
reaction  is  independent  of  the  bromine  concentration 
and  of  the  wave-length  of  the  light  used.  No  explan¬ 
ation  can  be  offered  for  the  fact  that  the  temperature 
coefficient  of  the  reaction  decreases  from  1*6  to  1*0 
with  decreasing  concentration  of  benzene. 

F.  L.  Usher. 

Alkali  aluminosilicates .  I.  Synthetic  study 
of  nepheline.  E.  Grtjner  (Z.  anorg.  Chem.,  1929, 
182,  319— 331).— The  synthesis  of  nephelines  by  heat¬ 
ing  mica  with  sodium  or  potassium  h}rdroxide  and 
water  for  several  hours  has  been  studied.  The  lowest 
temperature  at  which  nephelines  are  formed  is  about 
200°,  and  at  about  400°  the  reaction  is  first  observed 
to  proceed  in  the  reverse  direction.  Other  products, 
such  as  natrolite  and  other  zeolitic  minerals,  are 
simultaneously  formed  in  small  quantities.  Paragon- 
ite  is  more  readily  converted  into  sodium  nepheline 
than  is  muscovite  into  potassium  nepheline.  In  both 
cases  preliminary  ignition  of  the  mica  causes  the 
appearance  of  an  initial  slow  stage,  in  the  synthesis 


followed  by  a  very  rapid  stage,  whilst  the  end  part 
of  the  reaction  follows  the  same  course  as  when  the 
mica  is  not  ignited.  By  the  action  of  sodium  hydroxide 
on  kaolin  at  800 — 1000°  there  results  in  addition  to 
nepheline  an  aluminosilicate  of  the  composition 
2Na20,Al20«J23i02,  which  by  treatment  with  water 
forms  a  nepheline  monohydrate.  H.  ¥,  Gillbe. 

Composition  of  the  cyanide  complex  radical  of 
metals.  I.  Silver  cyanide  complex  radical.  K . 
Masaki  (Bull.  Chem.  Soc.  Japan,  1929,  4,  190 — 193). 
— The  addition  of  silver  cyanide,  chloride,  thiocyanate, 
oxide,  or  chromate  to  excess  of  sodium  cyanide  and 
titration  of  the  excess  of  cyanide  with  silver  nitrate 
gives  a  molal  ratio  of  combined  cyanide  to  silver  of 
1:1.  L.  S.  Theobald. 

Silver  iodidothiocyanate.  A.  C.  Vournasos  (Z. 
anorg.  Chem.,  1929,  182,  37 — 48). — The  cmnjmund 
Nar>[AgI(CNS)0]  has  been  prepared  by  refluxing  an 
acetone  solution  of  silver  iodide  and  sodium  thiocyan¬ 
ate  until  a  clear  solution  is  produced,  cooling,  and 
allowing  the  solution  to  evaporate  at  about  20°.  The 
resulting  product,  after  rccrystallisation  from  acetone 
and  drying  over  sulphuric  acid,  forms  colourless 
prismatic  needles  which  are  unaffected  by  light. 
Acetone  solutions  of  the  complex  salt  form  with 
benzene,  the  paraffins,  liquid  terpenes,  aldehydes,  and 
nitriles  clear  solutions  from  which  the  complex  may 
be  obtained  by  evaporation;  on  addition  of  water, 
alcohols,  fatty  acids,  or  phenols  to  the  acetone  solution 
decomposition  immediately  ensues  with  precipitation 
of  silver  iodide.  Addition  of  aliphatic  mono-,  cli-,  or 
tri-amines  results  in  the  gradual  separation  of  crystall¬ 
ine  complexes  such  as  [AgI,2NH2Mc],  which  are  readily 
decomposed  by  water  and  show  no  tendency  to  ionis¬ 
ation  in  dilute  acetone  solution.  By  pouring  an 
acetone  solution  of  the  complex  salt  into  a  large 
excess  of  10%  ammonia  solution  the  complex 
[Ag(NH3)2]I,H20  is  produced,  which  is  soluble  in  water 
without  decomposition;  sodium  and  potassium 
hydroxides  cause  complete  decomposition  of  the  com¬ 
plex.  Potassium  silver  iodidothiocyanate , 
Kn[AgI(CNS)6],  and  the  ammonium  salt, 
(NH4)BfAgI(CNS)8],  have  also  been  prepared.  A  solu¬ 
tion  of  the  acid  Hfi[AgI(CNS)6]  is  obtained  by  addition 
of  concentrated  hydrochloric  acid  to  an  acetone  solu¬ 
tion  of  the  salt.  H.  E.  Gillbe. 

Decomposition  of  beryl  and  the  preparation  of 
beryllium  salts  suitable  for  electrolysis.  K. 
Ilug,  M.  Hosenkeld,  and  H.  Fischer. — Sec  B., 
1929,  722. 

High-purity  magnesium  produced  by  sublim¬ 
ation.  H.  E.  Barken. — Sec  B.,  1929,  685. 

Preparation  of  luminophores .  L.  Van  in o  and 
M.  Prem  (J.  pr.  Chem.,  1929,  [ii],  123,  85—88).— 
The  views  expressed  by  Breteau  (A.,  1916,  ii,  100) 
with  regard  to  the  preparation  of  phosphorescent 
calcium  sulphide  are  criticised.  The  addition  of  the 
phosphorogen  to  the  ground-mass,  after  previous 
ignition  of  the  latter,  is  not  advantageous,  immediate 
addition  producing  a  far  greater  degree  of  phosphor¬ 
escence.  The  use  of  sodium  carbonate  and  chloride,  as 
recommended  by  Verncuil  (A.,  1887,  ii,  539),  affords 
no  improvement  in  phosphorescence ,  but  the  authors 
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consider  that  the  flux  contributes  to  the  fusibility  of 
the  ground-mass,  and  to  the  ultimate  phosphoresence 
(especially  in  the  case  of  lithium  salts).  It  is  found 
that  the  use  of  lithium  carbonate  or  sulphate  as  flux 
is  much  superior  to  employment  of  a  mixture  of 
sodium,  potassium,  and  lithium  sulphates.  The 
advantageous  replacement  of  bismuth  by  vanadium, 
recommended  by  Breteau  (loc.  ciL ),  is  confirmed. 
Cerium  salts  in  conjunction  with  bismuth  yield  a 
bright  phosphorescence  of  warm  violet  colour,  whilst 
replacement  of  cerium  by  uranium  nitrate  gives  a 
duller  tint ;  use  of  tungsten  trioxide  affords  a  greenish  - 
yellow  phosphorescence.  A  period  of  heating  of 
0*75  hr,  is  found  to  be  sufficient  (cf,  Breteau,  loc,  cit.), 
and  the  after-glow  is  more  efficient  the  greater  is  the 
velocity  of  cooling  (of,  Breteau,  loc.  cit.).  Certain 
mixtures  exhibit  phosphorescence  which  varies  in 
intensity  with  the  period  of  heating.  The  results  for 
mixtures  containing  calcium  oxide,  barium  oxide  or 
carbonate,  strontium  oxide,  carbonate,  or  thiosulphate, 
the  colours  produced,  and  the  variation  of  the  phos¬ 
phorescence  or  luminescence  with  the  time  of  heating, 
are  given  in  tabular  form.  C.  W.  Shopbee. 

Reducing  action  of  metals  on  salts  in  liquid 
ammonia  solution.  Action  of  sodium  on  zinc 
cyanide.  W.  M.  Burgess  and  A.  Rose  (J.  Amer. 
Chem.  Soc.,  1929,  51,  2127— 2131).— The  formula 
NaZn4  (Kraus  and  Kurtz,  A.,  1925,  ii,  577)  for  the 
product  of  the  above  reaction  is  confirmed  by  quan¬ 
titative  analysis :  4Zn (ON ) 2 + 9N a = NaZ n4 + 8N aCN . 
The  compound  reacts  with  dry  oxygen  in  two  stages  : 
first  sufficient  ox}rgen  to  convert  the  sodium  into 
monoxide  is  taken  up  rapidly  and  exothermically, 
and  then  the  compound  very  slowly  changes  from 
black  to  white,  apparently  because  of  oxidation  of  the 
zinc.  The  second  stage  is  so  accelerated  by  moisture 
that  the  two  stages  become  indistinguishable.  The 
compound  reacts  with  acid,  yielding  hydrogen  equi¬ 
valent  to  t3ie  total  sodium  and  zinc  present.  Hydrogen 
is  also  formed  when  water  acts  on  the  compound ;  part 
of  it  is  due  to  the  direct  decomposition  of  the  water  by 
the  zinc.  S.  K.  Tweedy. 

Cadmium  and  beryllium  peroxides.  T.  R. 
Perkins  (J.C.S.,  1929,  1687 — 1691).— Cadmium  per¬ 
oxides  have  been  prepared  by  five  different  methods. 

(1)  Cadmium  hydroxide  dissolved  in  concentrated 
ammonium  nitrate  solution  reacts  with  hydrogen 
peroxide,  giving  a  stable  precipitate  of  Cd30-,a:H20. 

(2)  Addition  of  alcoholic  potassium  hydroxide  to  an 

alcoholic  solution  of  cadmium  bromide  containing 
“  perhydrol  ”  gave  a  precipitate  of  CdOj  62.  (3)  The 
compound  Cd4G7,2H20,  a  true  peroxide,  was  obtained 
by  adding  a  solution  of  cadmium  hydroxide  in 
ammonia  to  “  perhydrol.”  (4)  Addition  of  ethereal 
hydrogen  peroxide  to  an  ethereal  solution  of  cadmium 
dimethyl  gave  the  compound  3CdO,2H2G2.  (5)  Pass¬ 

ing  ozone  through  a  suspension  of  finely- divided 
cadmium  oxide  in  chloroform  gave  small  quantities 
of  peroxide.  The  compounds  Cd407,2H20  and 
3Cd0,2H202  decompose  unimolecularly.  An  at¬ 
tempted  preparation  of  beryllium  peroxide  by  method 
(4)  was  unsuccessful.  C.  W.  Gibby. 

Ortho-  and  pyro-silicic  acids.  P.  A.  Thiessen 
and  0.  Koekner  (Z,  anorg.  Chem.,  1929,  182,  343 — 


350). — By  prolonged  hydrolysis  of  ethyl  orthosilicate 
with  water  at  the  ordinary  temperature  orthosilicic 
acid,  Si0252H20,  has  been  prepared,  and  by  desiccation 
of  this  substance  at  13°,  pyrosilicic  acid,  2Si02,3H20, 
has  been  obtained.  H.  F,  Gillbe. 

Germanium.  XXX.  Halogen  substitution 
products  of  monogermane.  L.  M.  Dennis  and 
1\  R.  Judy  (J.  Amer.  Chem.  Soc.,  1929,  51,  2321— 
2327  ;  cf.  A.,  1928,  3 3 ) . — M onochloromonogermane, 
GgH301,  b.  p.  28°,  m.  p  —52°,  d~h2  (liq.)  1-75,  log  p 
(vapour  pressure  in  mm,)=7-961  — 1527-4/T,  obtained 
by  the  interaction  of  hydrogen  chloride  and  mono- 
germane  in  presence  of  anhydrous  aluminium  chloride, 
is  somewhat  unstable  at  the  ordinary  temperature : 
2GcHoCl— GcH4  Ge+2H0L  Dichloromonogermme , 
GeH2CI2,  b.  p.  69-5°,  m.  p.  —68°,  d~QS  (liq.)  1*90,  log 
p=7-969— 1742'7/T,  was  prepared  similarly.  Both 
substances  are  readily  hydrolysed  with  evolution  of 
hydrogen ;  the  reactions  with  common  reagents  are 
recorded.  Monobromomonogermane,  b.  p.  52°,  m.  p. 
—  32°,  #o-5  2-34,  log  p—7-851 —l 614*7/2’,  is  a  colour¬ 
less  liquid  prepared  analogously  to  the  foregoing. 
Dibromomonogcrmanc,  b.  p.  89°,  m.  p.  —15°,  #  2-80, 
log  p— 9*798— 246T9/21,  resembles  the  monobromo- 
derivative.  Evidence  of  the  formation  of  the  corre¬ 
sponding  iodine  compounds  was  obtained;  these 
were,  however,  too  unstable  to  be  isolated. 

S.  K.  Tweedy. 

Zirconium  iodide.  E.  Chauvenet  and  J, 
Davidowicz  (Compt.  rend.,  1929,  189,  408 — 409).— 
Zireonyl  iodide,  Zr0I2,8H20,  heated  in  a  vacuum  or 
in  a  current  of  dry  hydrogen,  decomposes  simultane¬ 
ously  into  zirconia,  and  either  zirconium  iodide, 
Zrl4,  or  (principally)  hydrogen  iodide.  Iodozirconie 
acid,  ZrI4,2HI,  a  brick-red  crystalline  powder  which  is 
decomposed  by  heat  into  its  molecular  constituents 
and  by  water  into  zireonyl  iodide,  is  therefore  formed. 
Zirconium  iodide,  which  crystallises  in  white  needles, 
is  also  decomposed  by  water,  and  may  be  distilled  from 
a  mixture  of  dry  iodine  and  zirconium  heated  to  red¬ 
ness  in  a  vacuum,  and  any  sublimed  iodine  subse¬ 
quently  removed  in  carbon  disulphide.  J,  Grant. 

Action  of  the  alkali  carbonates  on  lead  chloride. 
(Mmjs.)  N.  Demassieux  (Compt.  rend.,  1929,  189. 
333 — 335) . — Conductometric  analysis  of  mixtures  of 
solutions  of  lead  chloride  and  of  sodium  carbonate  at 
17°  show  that  lead  chloridocarbonate,  (PbCl)2C03, 
identical  with  pliosgenite,  is  precipitated  when  the 
concentration  is  0*oNa2CO-j4-  lPbCl2>  but  is  pro¬ 
gressively  transformed  into  lead  carbonate  on  further 
addition  of  the  alkali.  Transformation  is  complete 
when  the  mixture  is  cquimolocular,  and  the  deposit 
thereafter  consists  of  lead  carbonate  only.  Some 
weeks  are  required  to  attain  complete  equilibrium. 

J.  Grant. 

Periodic  structures  from  interacting  gases. 
E.  S.  Hedges  (J.C.S.,  1929,  1848 — 1849). — Regularly 
spaced  bands  of  ammonium  chloride  may  be  obtained 
in  narrow  tubing  connecting,  through  drying  trains, 
solutions  of  ammonia  and  hydrochloric  acid  (cf. 
Koenig,  A.,  1920,  ii,  594 ;  Doyle  and  Ryan,  this 
voL,  1144).  GW.  Gibby. 

Chemical  reactions  of  dried  substances.  I* 
Ammonia  and  phosphorus  pentoxide.  L.  Harris 
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and  C.  B.  Wooster  (J.  Amer.  Chem.  Soc.,  1929,  51, 
2121 — 2120). — Pure  sublimed  phosphorus  pentoxide 
absorbs  rapidly  appreciable  quantities  of  intensively 
dried  ammonia ;  the  reaction  product  forms  a  protect¬ 
ive  film  on  the  pentoxide.  S.  K.  Tweedy. 

Preparation  of  azoimide  and  its  salts.  W. 
Hotii  and  G.  Pyl  (Z.  angew.  Chem.,  1929,  42,  888 — 
S91). — Azoimide  may  be  safely  distilled  from  5%  acid 
solutions  (made  by  mixing  the  requisite  amounts  of 
;  dilute  sulphuric  acid  and  crude  sodium  azide)  at  40° 
under  40  mm.  pressure.  By  collecting  the  distillate 
in  well-cooled  solutions  of  alkali  hydroxide  or  in 
suspensions  of  alkaline-earth  hydroxides  the  corre¬ 
sponding  azide  is  readily  obtained  in  a  pure  form. 
The  excess  of  alkaline-earth  hydroxide  may  be  removed 
from  the  solution  by  passing  a  regulated  stream  of 
carbon  dioxide  through  the  liquid  until  the  red  colour 
of  phenolphtlialein  is  just  discharged.  Barium  azide 
may  be  prepared  by  treating  a  10%  solution  of  sodium 
azide  at  0°  with  the  requisite  quantity  of  a  27%  solu¬ 
tion  of  hydrofluosilicic  acid  and  neutralising  the 
liquor,  after  filtration,  with  barium  hydroxide.  For 
the  preparation  of  potassium  azide  80  g.  of  potassium 
are  heated  in  a  revolving  tube  furnace  at  300°  in  a 
current  of  ammonia  until  absorption  ceases,  the 
ammonia  is  replaced  by  nitrogen,  and  the  potassamide 
heated  at  270 — 280°  in  a  current  of  nitrous  oxide.  The 
resulting  mass  is  dissolved  in  warm  water  and  the  azide 
recovered  by  crystallisation  in  almost  quantitative 
yield.  Barium  azide  in  30%  yield  may  be  prepared 
by  slowly  dropping  ethyl  nitrite  into  a  well-stirred 
mixture  of  barium  hydroxide  and  hydrazine  hydrate. 
Lithium  azide  is  obtained  by  double  decomposition  of 
an  alcoholic  solution  of  lithium  chloride  with  sodium 
azide.  A.  R.  Powell. 

Preparation  and  properties  of  nitryl  chloride. 
H.  J.  Schumacher  and  G.  Sprenger  (Z.  anorg.  Chem., 
1929,  182,  139 — 144). — Pure  nitryl  chloride,  N02C1, 
has  been  prepared  by  treatment  of  gaseous  nitrosyl 
chloride  with  ozone,  cooling  in  liquid  air,  and  remov¬ 
ing  tile  oxygen  formed  according  to  the  equation 
K0Cl+03-^->N02Cl+02.  The  product  is  at  the 
ordinary  temperature  a  colourless  gas  which  condenses 
at  —15°  (1  atm.)  to  a  colourless  liquid  of  d°  1*37  and 
f.  p.  —145°.  The  gas  is  non-associated  at  100°. 
Unimoleeular  decomposition  takes  place  with  measur¬ 
able  velocity  at  120°,  the  products  being  nitrogen 
peroxide  and  chlorine.  The  vapour- pressure  curve 
has  been  determined  from  — 15°  to  —80°  ;  the  slight 
curvature  of  the  log  p-l/T  curve  is  ascribed  not  to 
decomposition  but  to  association,  or,  less  probably, 
to  the  difference  between  the  specific  heats  of  the  liquid 
1  and  vapour.  The  calculated  latent  heat  of  vaporisation 
is  6140  g.-cal.  H.  F.  Gellbe. 

Slow  oxidation  of  phosphorus.  I.  Inhibition 
of  the  glow  ol  phosphorus  by  phosphorous  oxide. 
II.  Oxidation  products  of  phosphorus  and  phos¬ 
phorous  oxide.  (Miss)  C.  G.  Miller  (J.C.S.,  1929, 
1823—1829,  1829 — 1846;  cf.  A.,  1928,  972). — I. 
Phosphorus  trioxide  prepared  by  the  method  of 
Thorpe  and  Tutton  (J.C.3.,  1890,  57,  545)  can  be 
freed  completely  from  phosphorus  by  repeated  expos¬ 
ure  to  light  and  distillation  from  the  red  phosphorus 
thus  produced.  Phosphorus  trioxide  inhibits  the  glow 


of  phosphorus ;  moisture  and  ozone  destroy  the 
inhibition  and  the  trioxide.  The  inhibiting  effect  of 
oxygen  is  small  compared  with  that  of  ethylene.  The 
work  of  Schenck,  Mihr,  and  Banthien  (A.,  1906,  ii, 
326)  on  the  vapour  pressure  of  phosphorus  trioxide  is 
criticised. 

II.  Oxidation  of  phosphorus  in  moist  air  gives  a 
solution  containing  hypophosphoric,  phosphorous,  and 
phosphoric  acids.  In  dry  air  the  product  was  a  mixture 
of  phosphorus  tetroxide,  phosphorus  pentoxide,  and 
small  quantities  of  amorphous  phosphorus  and  of  a  sub¬ 
stance  which  on  treating  with  water  gave  the  reactions 
of  hypophosphoric  acid.  No  trioxide  was  found. 
Phosphorus  tetroxide  is  oxidised  in  oxygen  at  350— 
410°,  but  not  appreciably  at  lower  temperatures. 
The  products  of  oxidation  of  phosphorus  dissolved  in 
phosphorus  trioxide  in  the  presence  of  a  small  quantity 
of  moisture  are  essentially  the  same  as  those  obtained 
in  the  absence  of  the  trioxide.  Oxidation  of  phos¬ 
phorus-free  phosphorus  trioxide  by  ozonised  oxygen 
at  25°  gave  a  mixture  of  phosphorus  tetroxide  and 
phosphorus  pentoxide ;  1  mol.  of  ozone  oxidised  2 
mols.  of  P406.  When  phosphorus  was  oxidised  in  the 
presence  of  phosphorus  trioxide  and  a  small  amount 
of  water  vapour,  5  mols.  of  P40G  were  oxidised  for 
every  mol.  of  phosphorus  (P4)  oxidised.  The  mechan¬ 
ism  of  the  reaction  between  phosphorus  and  oxygen 
is  discussed.  C.  W.  Gibby. 

Sulphur  tetrafluoride.  J.  Fischer  and  W. 
Jaenckner  (Z.  angew.  Chem.,  1929,  42,  810—811). 
— Sulphur  tetrafluoride  has  been  prepared  by  heating 
at  120°  a  mixture  of  cobalt  trifluoridc  and  sulphur, 
diluted  with  powdered  fluorspar,  in  a  vacuum  for  2 
days,  and  condensing  the  gaseous  product  in  a  vessel 
surrounded  by  liquid  air.  By  fractional  distillation 
fairly  pure  sulphur  tetrafluoride  is  obtained ;  the 
compound  is  a  colourless  gas,  which  condenses  at 
— 40°  and  1  atm.  pressure  to  a  clear  mobile  liquid ; 
the  m.  p.  at  1*3  mm.  pressure  is  “124°.  The  vapour- 
pressure  curve  of  the  liquid  is  expressed  by  the 
equation  log  jp=  — 1132/77+7*746.  The  pure  sub¬ 
stance,  as  distinct  from  the  crude  material,  does  not 
attack  dry  glass  and  is  stable  towards  paraffin  oil, 
rubber,  and  sulphur.  Mercury  is  immediately 
attacked,  whilst  the  gas  dissolves  in  water  with  de¬ 
composition,  forming  a  clear  solution. 

H.  F.  Gtllre. 

Interaction  of  carbon  tetrabromide  with 
sulphur  and  selenium.  H.  V.  A.  Briscoe,  J.  B. 
Peel,  and  J.  R.  Rowlands  (J.C.S.,  1929,  1766 — 
1768). — Carbon  tetrabromide  reacts  with  sulphur  to 
give  sulphur  monobromide,  carbon  disulphide,  brom¬ 
ine,  and  carbon,  and  with  selenium  to  form  selenium 
monobromide,  selenium  tetrabromide,  and  a  mixture 
of  carbon  and  selenium.  These  observations  are  not 
in  agreement  with  those  of  Bartal  (A.,  1905,  ii,  704; 
1906,  ii,  746).  C.  W.  Gibby. 

Hydrated  chromic  hydroxide  free  from  electro¬ 
lytic  impurities.  P.  A.  Thiessen  and  B.  Kande- 
laky  (Z.  anorg.  Chem.,  1929,  182,  425 — 428).— By 
slowly  dropping  a  solution  of  chromic  ethoxide  in 
ethyl  alcohol  into  water  a  greyish -green  chromic 
hydroxide  hydrosol  free  from  electrolytes  may  be 
obtained,  and  by  permitting  the  concentration  to 
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exceed  a  certain  value  (about  0*02%  0r203)  the 
hydrogel  is  precipitated.  After  being  freed  from 
alcohol  and  carbon  dioxide  by  heating,  the  sol  has  a 
concentration  of  about  0  015%,  and  possesses  great 
stability.  The  colloidal  particles  have  a  weak  positive 
charge,  and  the  sensitivity  of  the  sol  towards  electro¬ 
lytes  resembles  that  of  metallic  sols ;  the  stability  passes 
through  a  maximum  on  the  gradual  addition  of  sodium 
hydroxide  solution.  The  hydrogel  is  greyish-green  in 
colour  and  is  easily  peptised  by  hydrogen  chloride  or 
chromic  chloride  to  a  deep  green  sol. 

H.  F.  Gillbe. 

Reduction  of  permanganate  by  manganous 
salts.  M.  Gbloso  and  P.  Dubois  (Compt.  rend., 
1929,  189,  296 — 298). — A  study  of  the  influence  of 
time,  temperature,  concentration,  and  of  the  presence 
of  calcium  carbonate  on  this  reaction  has  led  to  the 
conclusion  that  there  is  no  formation  of  definite  com¬ 
pounds,  but  a  continuous  variation  in  the  degree  of 
oxidation  of  the  pseudo-dioxides  formed.  Calcium 
carbonate  serves  principally  to  neutralise  the  acid 
formed,  whilst  part  of  it  is  converted  into  insoluble 
manganese  carbonate,  and  it  also  exerts  a  surface 
effect  which  is  being  further  studied,  J.  Grant. 

Manganimoly  b dates .  F.  Zambonini  and  V. 
Caglioti  (Gazzctta,  1929,  59,  400 — 460). — Evidence 
obtained  from  a  re-examination  of  the  products  obtain¬ 
able  by  the  oxidation  of  mixtures  of  ammonium 
molybdate  and  manganic  hydroxide  points  to  the  exist¬ 
ence  of  compounds  of  the  type 
4M12(),Mn203, 1  3Mo03,9H 20  containing  both  bi-  and 
quadri- valent  manganese.  Friedheim  and  Samelson’s 
work  (A.,  1900,  ii,  547)  has  been  repeated  and  a 
crystallographic  examination  of  the  products  to  which 
they  assigned  the  formulae 

3(NH4)o05Mn203,9Mo03,7H20, 
4{NH4)203rii203,llMo03s8H20,  and 
2 ( NH4}20 ,M n203,7Ho03,5H20  showed  that  these  arc 
identical  crystaliographiealty,  optically,  and  in  density. 
Identity  in  chemical  constitution  was  also  proved, 
and  the  formula  4(NH4)203In203,13Mo03,9H20  or 
[Mn*"’(Mo207)fj](NH4)831n**Bro04,9H20  is  suggested. 
From  this  substance  the  compounds 
4K20,Mn203,13Mo03,9H20, 

4Rkl0.Mno03,13Mo03l9H90  (both  reddish-orange), 
2(KH4)20,2Na20,Mn203,13Mo03,9H20,  red,  mono- 
elinie,  and  the  corresponding  silver  and  barium  com¬ 
pounds  have  been  obtained  by  the  action  of  the 
halides  of  the  metals.  A  crystallographic  examination 
has  been  made  of  most  of  these  salts ;  the  alkali 
mangani  molybdates  are  isomorphous,  It  is  suggested 
that  Pochard’s  salt  obtained  by  the  action  of  potassium 
permanganate  on  the  precipitate  formed  by  mixing 
solutions  of  ammonium  molybdate  and  manganous 
sulphate  may  be  a  mixture  of  the  compounds 
3[{NH4)aiKa]0lMn0,Mna03l  1 3Mo03,9H20  and 
4[(NH1)2lK2]03In203,13Mo03,9H20  in  the  propor¬ 
tions  5:3.  Ammonium  nickcli molybdate  prepared  as 
purplish-black  crystals  by  bailing  ammonium  molyb¬ 
date  with  nickel  sulphate  and  ammonium  persulphate 
has  the  formula  4(NH4)20,Ni203,lSMo03,9H20  and  is 
isomorphous  with  the  alkali  mangammolybdates. 
Spectroscopic  evidence  is  adduced  for  the  existence  of 
quadrivalent  manganese  in  these  compounds,  the 


intensity  of  the  band  at  497  gg  increasing  with  the 
change  from  Mn”  through  Mn*"*  to  manganimolyhdatc 
solutions.  F.  G.  Tryhorn, 

Formation  of  a  manganese  carbide  decom¬ 
posable  by  water  from  manganese  oxide  and 
methane  at  relatively  low  temperatures.  F. 
Fischer  and  F.  Bangert. — See  Ik,  1929,  717. 

Preparation  and  properties  of  an  oxide  of 
bromine.  B.  Lewis  and  H.  J.  Schumacher  (Z, 
anorg.  Chcm.,  1929,  182,  182 — 186), — Bromine  oxide, 
(Br3OsL,  has  been  prepared  by  treatment  of  bromine 
with  ozone  at  —5°  to  10°  in  a  closed  vessel  ;  the 
oxide  deposits  gradually  on  the  wails  of  the  vessel, 
the  reaction  being  complete  within  5 — 10  min .  at  the 
higher  temperature.  If  the  materials  be  impure  or 
the  temperature  too  high,  the  oxide  fails  to  appear 
and  the  ozone  decomposes  explosively.  Unless  an 
excess  of  ozone  be  present  the  oxide  decomposes 
into  bromine  and  oxygen,  but  in  presence  of  an 
excess  of  ozone  slow  decomposition  takes  place,  the 
ozone  being  gradually  and  completely  converted  into 
bromine  oxide  and  finally  into  oxygen ;  at  —80°  the 
oxide  is  stable  for  several  days,  even  in  absence  of 
ozone.  Two  crystalline  modifications  of  the  new 
compound  exist,  the  transition  point  being  —  35° ±3°. 
Bromine  oxide  dissolves  in  water,  forming  an  acid 
solution  containing  neither  free  bromine  nor  bromine 
ions  but  capable  of  liberating  iodine  on  addition  of 
potassium  iodide  solution ;  titration  shows  the  acid 
produced  to  have  the  formula  H4Br3Or  Evidence 
has  been  obtained  of  the  existence  of  a  second  bromine 
oxide,  which  is  gaseous  at  the  ordinary  temperature. 

H.  F.  Gillbe, 

Preparation  of  anhydrous  hydrogen  iodide. 
R.  T.  Dillon  and  W.  G.  Young  (J,  Amer.  Ohem. 
Soe.,  1929,  51,  2389 — 2391). — Concentrated  hydriodic 
acid  is  dehydrated  by  phosphorus  pentoxide  and  the 
gaseous  iodide  bubbled,  through  saturated  calcium 
iodide  solution  in  order  to  remove  free  iodine.  The 
gas  is  then  dried  with  phosphorus  pentoxide  and 
cooled  to  —30k  Light  must  be  excluded,  and  the 
apparatus  should  be  initially  filled  with  nitrogen. 

S.  K.  Tweedy. 

Action  of  carbonic  acid  under  high  pressures 
on  iron.  E.  Muller  and  H.  Henecka. — See  B., 
1929,  751, 

Double  sulphates  and  their  components.  VI. 
Rhodium  double  sulphates  and  their  hydrates. 
¥.  Krauss  and  H.  Umbach  {%.  anorg.  Ohem,,  1929, 
182.  411 — 424). — Caesium  rhodium  alum, 
CsRh(S04)2?12H20,  has  been  prepared  by  slow  evapor¬ 
ation  of  a  solution  of  the  mixed  sulphates  at  the 
ordinary  temperature ;  it  forms  orange  crystals  having 
df  2*238,  and  lattice  constant  a— 12*30  A\  By  desic¬ 
cation  at  temperatures  below  100°  the  yellow  hexa* 
hydrate  and  the  brown,  sparingly  soluble  dihydrate, 
d  2*720  and  3*07 g)  respectively,  are  formed.  If  the 
dihydrate  be  heated  above  100°  decomposition  ensues, 
but  by  heating  with  concentrated  sulphuric  acid  the 
anhydrous  salt  is  obtained  as  a  rose-coloured  powder 
which  is  but  slightly  soluble  in  water  and  has  df  3*20. 
By  evaporation  on  the  water- bath  of  a  solution  of 
the  alum  a  dark  yellow  powder  of  composition 
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GsRh(304)2,4H20  is  obtained.  In  cold  dilute  solution 
this  does  not  liberate  free  sulphate  ions,  and  it  loses 
water  continuously  when  heated.  The  complex 
rhodiosulphate  ion  breaks  down  gradually  when  the 
aqueous  solution  is  heated.  The  dihydrated  complex 
salt,  obtained  by  heating  the  tetrahydrate  at  165°, 
has  df  3*4, .  The  free  acid,  Rh2(S04)3,H2S04,16H205 
is  obtained  as  a  yellow,  crystalline  powder  by  the 
slow  evaporation  of  a  concentrated  solution  of  caesium 
rhodium  alum  to  which  0-33  vol.  of  concentrated 
sulphuric  acid  has  been  added.  H.  F.  Gillbe, 

Osmium  tetroxide.  E.  Fritzmann  (Z.  anorg. 
Chem.,  1929,  182,  34 — 36). — Polemical, 

H.  F.  Gillbe. 

Complex  compounds  of  platinous  chloride 
with  aminoacetal.  L.  Tschugaev  and  B.  Orelkin 
(Z.  anorg.  Chem.,  1929,  182,  28— 34).^5ee  A.,  1913, 
i,  23.  II.  F.  Gillbe. 

Oxidation  of  complex  compounds  of  platinum. 
II.  Oxidation  by  persulphate  and  free  oxygen. 
L .  Tschugaev  and  J .  Tscherniaev  (Z.  anorg.  Chem., 
1929,  182,  159—172;  cf.  A.,  1926,  373).— By  oxid¬ 
ation  of  Peyr one’s  salt  with  ammonium  persulphate 
a  black  crystalline  product  of  relatively  high  stability 
and  composition  and  having  the  empirical  formula 
[PfcGl2OH(NH3)2]  is  obtained ;  the  same  substance  is 
produced  by  the  cautious  reduction  of  the  compound 
[PtCl3(  OH)2(NH3)2 1  with  zinc  dust,  or  by  heating  at 
100°  a  mixture  of  the  compounds  [PtCl2#(NH3)2]  and 
[PtCl2(OH)2(NH3)2]  with  slightly  acidified  water. 
Oxidation  of  Peyrone’s  salt  with  ammonium  per¬ 
sulphate  in  presence  of  potassium  chloroplatinitc 
results  in  the  formation  of  a  rather  unstable  complex 
containing  one  [PtClJ"  ion  and  two  ions  containing 
tervalent  platinum.  A  very  stable  complex  contain¬ 
ing  tervalent  platinum  is  produced  by  the  oxidation 
of  ethylcnediamine  chloroplatinitc  with  ammonium 
persulphate  in  presence  of  water  and  a  little  hydro¬ 
chloric  acid ;  this  material  is  not  decomposed  by  hot 
dilute  acids  nor  by  salt  solutions  containing  free 
chlorine  ions,  and  may  readily  be  re  crystallised  from 
water :  it  has  the  formula  [PtCl3  en],  and  forms  large 
red  crystals.  The  co-ordination  isomeride, 
fPt  cn2]PtClB,  obtained  by  refluxing  [Pt  en]PtCl4  with 
ethylcnediamine  and  treatment  of  the  product  with 
potassium  chloroplatinitc,  is  red  but  easily  differen¬ 
tiated  from  the  red  tervalent  platinum  compound. 
Oxidation  of  the  green  Magnus  salt  with  ammonium 
persulphate  yields  a  golden -yellow  crystalline  pre¬ 
cipitate,  (Pt*4NH3)2(S04)(PtGl4)2(0H)2  which  is  de¬ 
composed  rapidly  even  by  washing  with  water  at  the 
ordinary  temperature ;  the  dry  substance  oxidises 
alcohol  to  aldehyde,  and  forms  with  dry  pyridine  a 
bright  red,  amorphous  substance  which  is  fairly  stable 
towards  cold  water.  If  nitric  acid  in  presence  of 
hydrogen  peroxide  be  employed  for  the  oxidation  of 
Magnus’  salt  there  results  a  similar  unstable  com¬ 
pound,  which,  however,  possesses  no  oxidising  pro¬ 
perties  ;  it  is  violet-red  and  of  composition 
(Pt.4NH3,N03)(PtCl4),  and  forms  a  red  pyridine 
additive  compound  of  probable  composition 
(Pt,4NH3,N03,C^H5N5(PtCl4).  The  action  of  liquid 
ammonia  on  platinum  trichloride  is  described. 

H.  F.  Gillbe. 


Recovery  of  platinum.  G.  J.  Hough  (Ind.  Eng. 
Chem.  [Anal.],  1929,  1,  162). — Alcoholic  filtrates 
obtained  in  the  determination  of  potassium  by  platinic 
chloride  are  treated  with  about  1  g.  of  ammonium 
chloride  crystals  to  each  300  c.c.  of  filtrate  and 
filtered  after  mixing  and  keeping.  The  filtrate,  distilled 
to  0*25  of  its  volume,  gives  a  distillate  of  S3 — 85% 
alcohol.  The  ammonium  chloroplatinate  and  ehloro- 
platinate  residues  are  dissolved  in  hot  water  containing 
a  few  c.c.  of  hydrochloric  acid  (1  :  2),  heated  nearly 
to  the  b.  p.,  and  treated  with  magnesium  powder  in 
slight  excess.  After  removal  of  the  excess  of  magnes¬ 
ium  with  concentrated  hydrochloric  acid,  the  solution 
is  boiled  and  the  platinum-black  collected,  washed, 
and  dissolved  in  aqua  regia.  Having  been  evaporated 
and  redissolved  three  times  with  hydrochloric  acid, 
the  platinic  chloride  is  finally  taken  up  with  hot 
water,  acidified  with  a  few  drops  of  hydrochloric 
acid,  and  made  up  to  standard  volume. 

H.  J.  Bowden. 

Recommended  specifications  for  analytical 
reagent  chemicals.  W.  D.  Collins,  H.  V.  Farr, 
J.  Rosin,  G.  C.  Spencer,  and  E.  Wickers  (Ind. 
Eng.  Chem.  [Anal.],  1929,  1,  1 7 1 — 174). — Specific¬ 
ations  and  methods  of  testing  recommended  by  a 
Committee  of  the  American  Chemical  Society  are 
published  for  the  following  reagents  :  bromine,  copper 
ammonium  chloride,  powdered  and  granulated  cupric 
oxide,  ether,  potassium  chromate,  sodium  potassium 
tartrate,  silver  sulphate,  and  two  grades  of  zinc. 

A.  R.  Powell. 

Limits  of  applicability  of  indicators  in  simple 
pn  determinations .  J.  Etsenbrand  (Pharni.  Ztg., 
1929,  74,  989—992,  1009— 1010).— The  sources  of 
error  involved  in  these  investigations  are  discussed 
in  detail.  The  salt  error  occurring  in  buffered  solu¬ 
tions  is  considered  with  reference  to  picric  acid, 
bromothymol-blue,  methyl-orange,  and  dimethyl - 
yellow,  and  the  actual  errors  introduced,  which  vary 
with  different  indicators  and  also  with  the  concen¬ 
tration  of  salt  as  well  as  with  the  nature  of  the  salt, 
are  calculated  for  various  concentrations  of  sodium 
and  potassium  chloride  from  N  to  5AT.  For  bromo¬ 
thymol-blue  the  error  is  small  with  high  concentrations 
of  salt  and  large  with  low  concentrations  (0*5 — 1JY- 
potassium  chloride),  whereas  for  methyl-orange  the 
converse  is  true.  With  unbuffered  solutions  the  chief 
source  of  error  is  the  degree  of  dissociation  of  the 
indicator,  for  which  the  following  values  are  cal¬ 
culated  :  Apt,=0'9S,  T43,  and  1*80  for  if— 10~7,  1(H, 
and  lO-5,  respectively.  The  limited  applicability  of 
indicators  with  very  small  dissociation  constants  and 
of  neutralised  indicator  solutions  is  also  discussed 
and  it  is  concluded  that  no  satisfactory  method  exists 
for  measuring  pi{  by  means  of  coloured  indicators  in 
unbuffered  solutions.  The  effect  of  the  indicator  can 
be  ignored  only  in  those  cases  where  the  concen¬ 
tration  is  exceptionally  low  (1(H4  mol.  per  litre).  This 
may  be  accomplished  by  using  fluorescent  indicators 
such  as  fluorescein,  umbelliferone,  quinine,  and 
naphthol  in  conjunction  with  the  quartz  lamp. 

S.  Coffey. 

Dilution  method  for  the  colorimetric  determin¬ 
ation  of  pH  in  coloured  solutions.  F.  C.  Thompson 
and  W.  R.  Atkin  (J.  Soc.  Leather  Trades  Chem., 
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1029,  13,  297 — 299). — Portions  of  the  solutions  are 
diluted  to  2,  4,  8,  16,  and  32  times  their  original 
volume,  respectively,  the  pn  values  determined  colori- 
mctric&lly  plotted  against  the  logarithm  of  the  con¬ 
centration,  and  the  pn  value  of  the  original  solution 
is  determined  by  extrapolation,  D,  Woodboefe, 

Acid  reaction  and  carbon  dioxide  content  of 
conductivity  water.  R.  J.  Best  (Austral.  J. 
Exp.  Biol,  1929,  6,  107 — 110). — The  carbon  dioxide 
content  of  conductivity  water  of  specific  conductivity 
0-3  X 10"6  to  0*75  x  10“6  mho  is  calculated  and  its  pn 
(calc.)  is  shown  to  agree  fairly  closely  with  that 
obtained  by  the  indicator  method. 

P.  W.  CluttErbuck. 

Determination  of  halogen  fin  perchlorates]  by 
Gasparini’s  method.  II.  K,  Heller  [with  F, 
Hoba  and  K.  Willing  shoe  er]  (Z,  anal.  Chem.,  1929, 
78,  127 — 131 ;  cf.  this  vol.,  528). — Perchlorates  can 
bo  quantitatively  reduced  to  chlorides  by  electrolysis 
in  Gasparini’s  apparatus,  a  solution  of  titanic  sulphate 
in  concentrated  sulphuric  acid,  together  with  silver 
and  potassium  nitrates,  being  used  as  electrolyte. 
Reduction  is  complete  after  5—6  hrs.,  when  a  further 
quantity  of  silver  nitrate  is  added,  the  solution  ren¬ 
dered  ammoniaeal,  filtered,  the  filtrate  acidified  with 
nitric  acid,  and  the  silver  chloride  weighed.  Alter¬ 
natively,  the  excess  of  silver  in  solution  may  be 
determined  voiumetrieally  by  Volhard’s  method, 

H.  F.  Harwood. 

Argentometric  studies.  I.  Potentiometric 
titration  of  iodides.  O.  TomIcek  (Coll.  Czech. 
Chem.  Comm.,  1929, 1,  443 — 448). — The  irregularities 
observed  on  the  titration  curve  of  potassium  iodide 
near  the  equivalence  point  are  shown  to  be  due  to 
the  presence  of  bromide  and  not  to  adsorption  of 
silver  ions  on  silver  iodide  during  the  coagulation 
which  takes  place  just  before  the  equivalent  point  is 
reached.  Even  the  purest  samples  of  commercial 
potassium  iodide  contain  about  0*5%  of  potassium 
bromide,  so  that  for  standardisation  purposes  iodide 
prepared  by  the  action  of  a  sulphite  on.  pure  resublimed 
iodine  should  be  used.  A.  R.  Powell. 

¥olumetric  determination  of  alkali  fluorides 
and  silica.  W.  Siegel  (Z.  angew.  Chem.,  1929,  42, 
856 — 857). — Silica,  in  the  form  of  the  freshly  pre¬ 
cipitated  gel  or  as  a  carefully  neutralised  solution  of 
alkali  silicate,  is  added  to  the  solution  of  alkali  fluoride 
and  the  titration  effected  with  0*5  Ah  hydrochloric  acid, 
using  methyl-red  as  indicator.  The  reaction  is  6MF+ 
Si03+4HCi-MgSiP6+4MCl+2H20.  Thepresenceof 
non-alkali  metals  is  inadmissible.  The  silica  content 
of  silicate  solutions  may  be  determined  by  this  method. 

In  alkaline  solutions  of  alkali  fluorides  carbonate 
and  silicate  may  be  present,  but  not  fluosilicate.  To 
determine  carbonate  the  solution  is  titrated  with  acid, 
after  addition  of  calcium  chloride,  using  phenol- 
phthalein  as  indicator.  The  silica  content  is  deter¬ 
mined  as  described  above.  If  solutions  have  an  acid 
reaction  hydrogen  fluoride  and  fluosilicate  may  be 
present,  but  not  silicate.  The  hydrogen  fluoride  con¬ 
tent  is  determined  after  addition  of  calcium  chloride 
by  titration,  using  methyl-red,  and  the  fluosilicate 
determined  by  continuing  the  titration,  using  phenol- 


phthalein,  the  reaction  being  M2SiFe-f  4MOH™8MP+ 
Si02+2H20.  J.  S.  Carter. 

Determination  of  sulphuric  acid  in  a  mixture 
of  sulphuric  acid,  acetic  acid,  and  acetic 
anhydride.  T.  Somiya. — See  B.,  1929,  670. 

Improvements  in  Deniges*  colorimetric 
method  for  [the  determination  of]  phosphorus 
and  arsenic.  E.  Truog  and  A.  H.  Meyer  (Ind. 
Eng.  Chem,  [Anal.],  1929,  1,  136 — 139). — Under  cer¬ 
tain  conditions  stannous  chloride  reduces  ammonium 
molybdate  to  give  a  blue  coloration  in  the  absence  of 
phosphate,  whilst  if  the  acidity  is  too  high,  the  blue 
colour  in  the  presence  of  phosphates  may  be  repressed. 
To  obviate  these  difficulties  in  conducting  Deniges’ 
test  (cf.  B.,  1920,  781a),  the  reagents  recommended 
are  (A)  lOtf -sulphuric  acid  containing  2*5  g.  of 
ammonium  molybdate  per  100  c.c.  and  (B)  a  solution 
of  25  g.  of  pure  stannous  chloride  in  1000  c.c.  of 
1 0  vol.-%  hydrochloric  acid .  The  standard  phosphate 
solution  contains  0*25  p.p.m.  of  phosphorus  (0*2195  g, 
of  recrystallised  potassium  dihydregen  phosphate  in 
1000  c.c.  of  water  is  equivalent  to  50  p.p.m.  of  phos¬ 
phorus),  4  c.c.  of  solution  (A),  and  6  drops  of  (B)  in 
100  c.c.  In  conducting  the  test,  the  liquid  after 
dilution  should  contain  4  c.c.  of  (A)  and  6  drops  of 
(B)  per  100  c.c.  At  this  concentration  the  colour 
develops  immediately  but  fades  in  10—12  min.  The 
test  is  not  vitiated  by  the  presence  of  less  than 
700  p.p.m.  of  silica,  nor  by  considerable  amounts  of 
aluminium,  manganese,  calcium,  or  magnesium  salts. 
Ferric  iron  markedly  influences  the  colour  and  should 
first  be  reduced.  Arsenates  may  be  determined  in 
exactly  the  same  way  as  phosphates,  and  if  both,  are 
present  the  two  may  first  be  determined  together 
and  then  the  phosphate  alone,  after  removal  of  arsenic 
by  precipitation  with  hydrogen  sulphide. 

H.  J.  Bowden. 

Iodometric  determination  of  phosphorous 
acid.  A.  Schwioker  (Z.  anal.  Chem.,  1929,  78, 
103 — 109;  cf.  A.,  1919,  if,  77). — An  excess  of  0*1AT- 
iodine  is  added  to  the  phosphite  solution,  followed 
by  5 — 10  c.c.  of  A- ammonium  borate.  After  15  min. 
the  solution  is  acidified  with  2AT -hydrochloric  acid 
and  the  excess  of  iodine  titrated  with  0*1  N~ thio¬ 
sulphate.  In  place  of  ammonium  borate,  A-ammonia, 
magnesia  mixture,  or  AT-potassium  hydroxide  may 
be  used,  but  as  all  these  require  to  be  added  drop  by 
drop  with  avoidance  of  excess,  they  are  less  con¬ 
venient.  Phosphites  may  also  be  determined  by 
addition  of  0*  1  A7 -iodide-iodate  solution  to  the  solu¬ 
tion  of  the  phosphite,  followed  by  the  addition  of 
hydrochloric  acid  and  titration  with  thiosulphate,  but 
in  this  case  the  reaction  mixture  must  be  kept  for 
2*5  hrs.  before  acidification.  The  above  time  may 
be  reduced  to  20  min.  by  working  at  50°,  but  special 
precautions  are  then  necessary  to  prevent  loss  of 
iodine.  Both  the  above  methods  permit  the  deter¬ 
mination  of  phosphites  in  presence  of  hypophosphites, 

H.  F.  Harwood, 

Colorimetric  determination  of  phosphoric  acid 
by  Deniges1  method.  S.  N.  Rozanov  (Trans.  Sci. 
Inst.  Fertilisers,  Moscow,  1928,  No.  55,  139 — 158). — 
The  optimal  limits  are  0*3 — 0*5  mg.  P205  per  litre ; 
the  quantity  of  aqua  regia  used  is  unimportant. 
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The  maximum  deviation,  in  comparison  with  the 
double  precipitation  method,  was  1%. 

Chemical  Abstracts. 

Volumetric  determination  of  phosphoric  acid. 
W.  Smith  (Quart.  J.  Pharm.,  1929,  2,  238—241).— 
Solutions  of  phosphoric  acid  can  be  titrated  directly 
by  the  employment  of  two  indicators.  Dimethyl- 
aminoazobenzene  is  used  for  the  first  titration,  cresol- 
phthalein  for  the  second,  and  cresolphthalein  with 
neutral  calcium  chloride  solution  at  70°  for  the  third . 

C.  C.  N.  Vass. 

Determination  of  neon  in  natural  gases.  N.  P. 
P£ntohev  (Compt.  rend.,  1929,  189,  322—324).— 
The  density  of  the  helium-neon  mixture  obtained 
after  removal  of  argon,  krypton,  and  xenon  by  coconut 
charcoal  cooled  in  liquid  air  was  determined  (cf.  A., 

1928,  987),  the  procedure  being  controlled  by  spectral 

analysis.  The  results  obtained  with  natural  gas  of 
known  helium  and  argon  content  from  a  Bulgarian 
spring  confirm  the  astrophysical  theory  of  Moureu 
and  Lepape.  J.  Grant. 

Separation  of  calcium  and  magnesium  by  the 
oxalate  method.  Z.  Herrmann  (Z,  anorg.  Chem., 

1929,  182,  395 — 410). — The  supersaturation  of  solu¬ 

tions  of  magnesium  oxalate  and  the  mechanism  of 
its  precipitation  have  been  studied  and  a  theoretical 
explanation  is  derived.  The  induction  period  ob¬ 
served  when  ammonium  oxalate  solution  is  added  to 
a  solution  containing  magnesium  ions  is  reduced  by 
increase  of  concentration  or  of  temperature.  Smolu- 
chovski’s  theory  of  the  slow  coagulation  of  colloidal 
solutions  is  applicable  also  to  the  precipitation  of 
crystalline  compounds.  H.  F.  Gillbe. 

Effect  of  lead  on  the  permanganate  titration  of 
antimony  in  white  metal  analyses.  A.  Vasiliev 
and  H.  Stutzer  (Z.  anal.  Cliem.,  1929,  78,  97 — 102). — 
Direct  titration  with  permanganate  of  tho  solution 
obtained  by  treating  a  lead-antimony  alloy  with 
sulphuric  acid,  with  subsequent  additions  of  hydro¬ 
chloric  acid  and  water,  shows  only  98 — 99%  of  the 
total  antimony  present.  Satisfactory  results  are 
obtained  if  the  precipitated  lead  sulphate  be  sub¬ 
sequently  dissolved  in  dilute  hydrochloric  acid  and 
this  solution  also  titrated ;  a  deduction  of  1%  must 
be  made  from  the  total  antimony  figures.  In  the 
case  of  white  metals  containing  tin  and  copper  in 
addition  to  antimony  and  lead  this  correction  is 
unnecessary,  the  figures  then  obtained  being  in  good 
agreement  with  those  yielded  by  the  bromate  method. 

H.  F.  Harwood. 

Electro-analytical  determination  of  thallium 
as  thallic  oxide.  A.  Jilek  and  J.  Lukas  (Coll. 
Czech.  Chem.  Comm.,  1929,  I,  417— 428).— Electro¬ 
lysis  of  thallous  nitrate  solutions  containing  hydro¬ 
fluoric  acid  results  in  the  deposition  of  a  small  amount 
of  thallium  on  the  cathode  and  the  remainder  as  the 
compound,  T1203,HF,  on  the  anode ;  addition  of 
hydrogen  peroxide  converts  all  the  thallium  into  the 
anodic  compound,  which,  however,  is  not  pure,  con¬ 
taining  only  84*44%  instead  of  85*73%  Tl.  For  the 
determination  of  the  metal  the  solution  containing 
less  than  0*25  g.  of  thallium  as  nitrate  is  treated  with 
1 — 2  g.  of  40%  hydrofluoric  acid  in  a  Classen  platinum 
dish  which  serves  as  anode  and  electrolysed  at  0*2 


amp.,  using  a  rotating  platinum,  disc  cathode.  After 
1  hr.  1  e.c.  of  30%  hydrogen  peroxide  is  added  to 
dissolve  the  metal  deposited  on  the  cathode  and 
electrolysis  is  continued  for  a  further  1  hr. ;  this 
operation  is  repeated  three  times  or  until  the  electro¬ 
lyte  gives  no  test  for  thallium  with  sodium  sulphide. 
The  deposit  is  washed  with  water  without  interrupting 
the  current,  dried  at  100°,  and  weighed;  the  weight 
multiplied  by  the  empirical  factor  0*8444  gives  the 
weight  of  thallium  present.  A.  R.  Powell. 

Determination  of  copper  and  nitrite  in  solutions 
of  cuprammonium  hydroxide.  E.  Butterworth 
and  H.  A.  Elkin.— See  B.,  1929,  717. 

Determination  of  copper  with  5  :  7-dibromo- 
8-hy dr oxy quinoline .  L.  W.  Haase  (Z.  anal.  Cliem., 
1929,  78,  113 — 124). — The  above  reagent  is  well 
adapted  for  the  determination  of  small  amounts  of 
copper  (0*5 — 20  mg.  per  litre)  for  which  the  colori¬ 
metric  methods  are  unsuitable.  The  reagent  is  em¬ 
ployed  as  a  0-5%  solution  in  5A7-hydrochloric  acid, 
and  the  solution  under  examination  must  not  contain 
more  than  0-7%  of  free  hydrochloric  acid  or  5%  of 
free  acetic  acid.  The  copper  precipitate  is  dried  for 
1  hr.  at  105°,  and  then  for  2—3  hrs.  at  140°  before 
being  weighed.  The  presence  of  large  amounts  of 
alkali  salts  has  no  influence  on  the  accuracy  of  the 
results,  but  humus  and  similar  substances  must  be 
destroyed  by  treatment  with  hydrochloric  acid  and 
hydrogen  peroxide  before  precipitation  of  the  copper. 
An  improved  method  for  the  preparation  of  the 
reagent  is  recorded.  H.  F.  Harwood. 

Quantitative  oxidation  with  ceric  sulphate. 
A.  J.  Berry  (Analyst,  1929,  54,  4G1 — 464). — The 
ceric  sulphate  solution  (prepared  from  25  g.  of  the 
nitrate  treated  with  concentrated  sulphuric  acid  and 
diluted  to  500  c.c.)  is  standardised  with  a  suitable 
reducing  agent  such  as  ferrous  ammonium  sulphate. 
Ferrocyanides  are  readily  and  quantitatively  oxidised 
at  the  ordinary  temperature,  the  end-point  being 
found  by  means  of  diphenylamine  sulphate.  With 
tartrates  1  mol.  of  tartaric  acid  requires  3*51  atoms 
of  available  oxygen.  In  the  ease  of  thallous  salts  a 
solution  of  iodine  in  chloroform  is  converted  quan¬ 
titatively  into  iodine  monoehloride  to  furnish  means 
for  determining  the  end-point.  To  a  few  c.c.  of  a 
dilute  solution  of  iodine  in  chloroform  in  a  stoppered 
bottle  are  added  about  50  c.c.  of  concentrated  hydro¬ 
chloric  acid,  and  the  solution  of  ceric  sulphate  is 
added  until  the  violet  colour  disappears.  A  measured 
volume  of  the  thallous  salt  solution  is  then  added 
and  the  standard  ceric  sulphate  run  in  until  the 
chloroform  is  again  colourless.  The  ceric  sulphate 
is  here  standardised  by  oxidising  a  solution  of  potass¬ 
ium  iodide  of  known  concentration  to  iodine  mono¬ 
chloride.  D.  G.  Hewer. 

Determination  of  manganese  by  Volhard's 
method.  F.  J.  Watson. — See  B.,  1929,  753. 

Potentiometric  determination  of  iron  and 
molybdenum  [in  presence  of  each  other] .  H. 
Brintzinger  and  W.  Schieferdecker  (Z.  anal. 
Chem.,  1929,  78,  110— 112).— The  solution  of  the 
chlorides  of  the  two  metals  containing  30  g.  of  calcium 
chloride  and  25  c.c.  of  concentrated  hydrochloric  acid 
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in  100  c.c.  is  boiled  for  5  min.  in  a  stream  of  carbon 
dioxide,  cooled  to  90°,  and  titrated  with  OTiY- 
chromous  chloride.  A  sharp  change  in  potential 
occurs  when  all  the  ferric  iron  has  been  reduced  to 
ferrous  and  all  sex  a  valent  to  quinquevalent  molyb¬ 
denum,  and  on  continuing  the  titration  a  second 
break  occurs  when  the  quinquevalent  molybdenum 
has  been  reduced  to  the  tervalent  state:  from  these 
data  the  amounts  of  each  metal  present  can  be  cal¬ 
culated.  H.  F.  Harwood. 

Detection  of  cobalt  and  nickel  in  presence  of 
phosphates  and  identification  of  magnesium  in 
presence  of  cobalt  and  nickel.  R.  Rossi  (Annali 
Chim.  AppL,  1929,  19,  255— 260).— In  the  ordinary 
method  of  inorganic  qualitative  analysis,  it  is  not 
the  ammonium  chloride  but  rather  the  ammonia,  in 
excess  and  in  the  cold,  which  keeps  the  cobalt  and 
nickel  in  solution  in  presence  of  phosphoric  acid. 
Hence,  after  the  subsequent  boiling  of  the  solution, 
these  metals,  particularly  the  cobalt,  may  be  largely 
retained  in  the  third  group  precipitate.  A  procedure 
is  described  which  overcomes  the  difficulty  thus  pre¬ 
sented  and  also  prevents  any  possibility  of  error  in 
the  identification  of  magnesium.  T.  H.  Pope. 

Volumetric  determination  of  tin.  H.  Wolf  and 
R.  Heilingotter  (Chem.-Ztg.,  1929,  53,  683).— The 
most  satisfactory  reducing  agent  for  the  iodometric 
determination  of  tin  is  iron  nails,  reduction  being 
effected  in  1  :  1  hydrochloric  acid  at  90 — 95°  on  a 
boiling  water- bath.  Three  nails  8 — 10  cm.  long  will 
reduce  0*1  g.  of  tin  from  the  stannic  to  the  stannous 
condition  in  8  min.  Directions  are  given  for  the 
determination  of  tin  in  antimony,  copper,  and  lead 
alloys  by  this  method.  A.  R.  Powell. 

Rapid  analysis  of  bearing-metal  alloys.  J.  F. 
Iltschenko  and  R.  M.  Stachorski. — See  B.,  1929, 
753. 

Determination  of  tin  and  antimony  in  bearing™ 
metal  alloys.  A.  P.  Afanasiev. — See  B.,  1929,  753. 

Preparation  of  antimony-free  arsenious  oxide 
and  the  determination  of  minute  amounts  of 
antimony  in  arsenious  oxide.  C.  W.  Foulk  and 
P.  G.  Horton  (J.  Amer.  Cheni.  Soc.,  1929,  51,  2416 — 
2419). — The  impure  arsenious  oxide  is  converted  into 
the  chloride,  which  is  then  repeatedly  extracted  with 
concentrated  hydrochloric  acid,  in  which  anfcimonous 
chloride  is  very  soluble  as  compared  with  the  arsenious 
compound.  The  remaining  arsenious  chloride  is 
hydrolysed  to  the  oxide,  which  Ls  then  purified  by 
the  usual  methods.  The  procedure  is  applicable  to 
the  detection  and  the  approximate  determination  of 
minute  amounts  of  antimony  in  arsenious  oxide. 

S.  K.  Tweedy. 

Determination  of  bismuth  [in  ores].  G.  J. 
Hough. — See  B.,  1929,  753. 

Analytical  chemistry  of  tantalum,  niobium, 
and  their  mineral  associates.  XV.  Separation 
of  tantalum  and  niobium  from  titanium  and 
zirconium.  W.  R.  Schoeller  (Analyst,  1929, 
54.  453 — 460). — Tantalum  and  niobium  may  be  quali¬ 
tatively  separated  from  titanium  and  zirconium  by 
the  pyrosulphate  and  tannin  method,  whereby  the 
mixed  oxides  (0*1 — 0-2  g.)  arc  fused  with  2 — 3  g.  of 


hydrogen  sulphate,  the  mass  is  solidified  in  a  thin  layer 
round  the  sides  of  the  silica  crucible,  and  the  hot 
reagent  (1  g.  of  tannin  dissolved  in  90  c.c.  of  water 
and  10  c.c.  of  1  :  1  sulphuric  acid)  added.  After 
gentle  heating  the  contents  of  the  crucible  are  trans¬ 
ferred  to  a  beaker,  boiled,  left  until  clear,  and  the 
precipitate  A  is  filtered  off  .  The  filtrate  is  boiled  down 
with  5  c.c.  of  concentrated  sulphuric  acid,  and  treated 
with  concentrated  nitric  acid,  whereby  the  tannin  is 
readily  oxidised.  After  decolorisation  and  cooling, 
50  c.c.  of  water  are  added,  and  titanium  and  zirconium 
identified.  The  precipitate  A  proves  the  presence  of 
earth  acids,  and  they  are  identified  jointly  by  the 
tartaric  hydrolysis  method  (this  vol.,  902)  and  separ¬ 
ately  by  the  tannin  method  (B.,  1925,  974),  The 
method  has  been  worked  out  in  a  preliminary  way  as 
a  quantitative  test  with  satisfactory  results.  The 
salicylate  process  for  the  separation  of  titanium 
from  tantalum,  niobium,  and  zirconium  is  adversely 
criticised.  D.  G.  Hewer, 

Electrode  bolder  for  arc  spectrum  analysis. 
L.  L.  Quill  and  P.  W.  Selwood  (Ind.  Eng,  Cheni, 
[Anal.],  1929,  1,  180),— The  holder  consists  of  two 
horizontal  arms  mounted  on  a  rotatable  fibre  cylinder 
which  can  be  adjusted  vertical ly  by  means  of  a  screw 
running  through  the  main  support  and  operated  by 
a  large  vulcanised  handle.  The  lower  arm  has  also 
an  independent  vertical  movement  through  a  rack 
and  pinion  with  two  vulcanised  handles  to  allow  of 
frequent  adjustment  of  the  positive  electrodes  which 
are  fixed  in  this  arm.  One  pair  of  electrodes  is  made 
of  iron  and  is  used  as  a  reference  standard,  whilst 
the  other  pair,  of  carbon,  is  used  for  the  analysis. 
Either  pair  may  be  brought  into  the  axis  of  collimation 
of  the  spectrograph  by  rotating  the  fibre  cylinder. 

A.  R.  Powell. 

Manipulation  in  intensive  drying.  H.  B. 
Baker  (J.C.S.,  1929,  1661— 1664).— The  various  pre¬ 
cautions  necessary  to  ensure  success  in  experiments 
involving  intensive  drying  are  briefly  summarised. 
The  apparatus  must  be  constructed  of  good  Jena 
glass  completely  free  from  bubbles  and  thoroughly 
cleaned  before  being  worked  in  the  blowpipe  flame. 
Preliminary  drying  of  the  apparatus  is  best  effected 
by  heating  with  a  w  aving  Bunsen  flame  while  a  current 
of  air  dried  by  phosphoric  oxide  is  passed  through 
both  during  the  heating  and  subsequent  cooling,  and 
a  bulb  of  pure  phosphoric  oxide  must  be  sealed  on 
to  the  apparatus.  The  only  tap  lubricant  permissible 
is  metaphosphorie  acid  protected  from  atmospheric 
moisture  by  purified  vaseline,  whilst  for  experiments 
involving  hydrogen  chloride  and  ammonia  no  lubricant 
may  be  employed,  the  taps  being  hand-polished  with 
rouge  and  water.  In  all  eases  it  is  necessary  to 
introduce  phosphoric  oxide  into  the  hole  in  the  barrel 
of  the  tap.  The  purity  of  the  materials  used  must 
greatly  exceed  that  required  for  at.  wt.  determinations. 

J.  W,  Baker. 

Intensive  drying  of  gaseous  media,  W.  A. 
Bone  (J.C.S.,  1929,  1664 — 1666). — Additional  details 
(cf.  preceding  abstract)  concerning  the  technique  of 
intensive  drying  are  summarised  (ef.  1900, 

89,  652;  A.,  1926,  480),  The  possible  limit  of  phos¬ 
phoric  oxide  desiccation  is  reached  in  about  250  days, 
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the  explosion  vessels  (of  Jena  red-line  resistance  glass) 
being  externally  heated  to  150 — 200°  once  a  fortnight* 
Sealing  of  the  explosion  vessels  is  effected  with  a 
blow-pipe  flame  of  dried  carbon  monoxide  and  air  to 
avoid  any  absorption  of  steam  by  the  glass.  With 
such  precautions  mixtures  of  dried  carbon  monoxide 
and  oxygen  can  be  subjected  to  repeated  condenser 
discharges  of  0*5  microfarad  at  1000  volts  without  the 
slightest  combustion  occurring,  J.  W.  Baker. 

Large  metal  Soxhlet  extractor.  L.  R.  Bryant 
(Ind.  Eng.  Chera.  [Anal],  1029,  1,  139 — 140). — A 
sectional  electrically-heated  extractor  constructed  of 
copper  has  been  used  for  the  preparation  of  large 
quantities  of  fat-free  material.  The  boiler,  the  ex¬ 
traction  chamber,  and  the  condenser  system  are 
separable,  but  are  bolted  together  when  in  use.  The 
material  to  be  extracted  is  held  in  a  linen  bag  sup¬ 
ported  by  a  copper  frame,  which  rests  on  a  perforated 
plate.  Drainage  taps  and  a  level  gauge  arc  provided, 
and  in  order  to  obviate  premature  siphoning  it  is 
important  that  the  internal  diameters  of  the  solvent 
vapour  tube  and  the  siphon  tube  should  be  in  the 
ratio  of  2*22  to  4*77  mm,  H,  J,  Do  when. 

Graduated  wash  bottles,  E.  R.  Caddy  (Ind. 
Eng,  Chcm.  [Anal.],  1929,  1,  162). — To  compensate 
for  the  loss  in  the  washing  of  slightly  soluble  pre¬ 
cipitates,  graduated  wash  bottles  are  advocated.  For 
liot  washing  media,  the  vessels  may  consist  of  large 
test-tubes,  suitably  calibrated  and  etched  and  pro¬ 
vided  with  detachable  wooden  bases  to  act  as  stands. 

H.  J.  Dowden. 

Modification  of  the  Kjeldahl  trap.  G.  H.  W. 
Lucas  (Ind.  Eng.  Chem.  (Anal.],  1929,  1,  140). — In 
the  distillation  of  frothy  liquids,  the  exit  from  the 
distillation  vessel  consists  of  a  wide  tube  sealed 
through  the  side  of  a  500-c.e.  Kjeldahl  flask,  the 
internal  end  being  bent  downwards.  In  the  bottom 
of  the  flask  is  a  hole,  which  is  connected  to  the  exit 
tube  by  a  narrow  inclined  tube,  so  that  froth  entering 
the  flask  drains  back  slowly  into  the  distillation 
vessel,  The  neck  of  the  flask  is  constricted  below 
the  side  limb  in  order  to  support  a  small  glass  funnel 
filled  with  glass  wool,  the  replacement  of  which  is 
effected  through  the  mouth  of  the  flask. 

H.  J.  Dowden. 

Hew  desiccator  shapes  and  insertions.  H. 
Liesegang  (Chem.  Fabr.,  1029,256—257). — A  square- 
shaped  desiccator  with  an  internal  arrangement 
similar  to  that  in  an  egg-box  is  described.  This 
insertion  may  be  made  of  cardboard,  metal,  or  porce¬ 
lain  and  is  removable.  The  new  desiccators  will  hold 
more  crucibles  safely  than  the  usual  form  ;  the  internal 
compartments  may  also  be  used  in  the  ordinary 
circular  desiccator.  A.  R.  Powell. 

Rapid-indicating  continuous-reading  vacuum 
and  pressure  gauges.  H.  G.  Anderson  (Ind.  Eng. 
Chem.,  1929,  21,  795— 797).— The  gauges  described 
operate  by  recording  the  resistance  of  a  piece  of 
platinum  ribbon  supplied  with  a  constant  flow  of 
heat.  The  temperature  and  consequently  the  resist¬ 
ance  varies  with  the  conductivity  and  therefore  the 
pressure  of  the  surrounding  gases.  They  are  capable 
of  use  at  all  pressures  below  atmospheric,  but  the 
sensitiveness  increases  with  diminishing  pressure.  Fn 


one  type  on  which  greater  heat  is  used  to  give  sensi¬ 
tiveness  at  higher  pressures  compensator  bulbs  for 
atmospheric  fluctuations  are  necessary.  For  the  other 
it  is  sufficient  .to  set  the  zero  under  the  conditions  of 
measurement.  The  recording  pointer  comes  to  rest 
within  6  sec.  C.  Irwin. 

Differential  pressure  gauge.  A,  R.  Olson  and 
L.  L.  Hirst  (J.  Amer,  Chem,  Soc,,  1929,  51,  2378 — 
2379). — An  electrically  controlled  gauge  which  enables 
very  slow  reactions  at  any  pressure  to  be  studied  is 
described.  S,  K.  Tweedy. 

Platinum  resistance  thermometer.  T«  Hsu 
(Absfc.  Theses  Mass.  Inst.  Tech.,  1929,  Ho.  4,  51—53). 

• — The  readings  obtained  at  several  temperatures  with 
platinum  resistance  thermometers  of  two  different 
types  and  filled  with  various  gases  have  been  com¬ 
pared.  R.  Cut  h  il  l. 

Apparatus  for  measuring  the  density  of  liquids 
by  means  of  a  hydrometer.  P,  Fuchs, — See  B,, 
1929,  663. 

Inexpensive  pyrex  conductivity  cell.  W,  B. 
Campbell  (J.  Amer.  Chem.  Boc.,  1929,  51,  2419— 
2420). — The  electrodes  are  narrow  strips  of  thin 
platinum  foil  and  are  fused  firmly  on  to  the  surface 
of  the  glass  inside  the  cell.  S.  K.  Tweedy. 

Conductivity  of  electrolytes.  II.  Improve¬ 
ments  in  the  oscillator  and  detector.  G.  Jones 
and  G.  M.  Bollinger  (J,  Amer.  Chem.  Soc.,  1929, 
51,  2407— 241C;  cf.  A.,  1928,  595).— Although  when 
measuring  conductivity  it  is  desirable  to  use  a  low 
voltage  across  the  bridge,  and  a  modification  of  the 
oscillator  previously  described  is  given  to  enable 
suitable  low  and  controllable  voltages  to  be  obtained, 
the  sensitivity  of  the  bridge  is  diminished  thereby,  and 
this  is  best  surmounted  by  improving  the  amplifier. 
Transformer  design  for  oscillating  valve  amplifiers  is 
discussed.  An  improved  amplifier  is  recommended, 
but  when  used  it  is  necessary  to  place  a  “  wave 
filter  99  across  the  telephones  in  order  to  diminish 
extraneous  noises.  The  error  produced  by  the  mutual 
inductance  between  the  oscillator  and  the  detector 
and  the  oscillator  and  the  bridge  is  also  discussed, 

S.  K.  Tweedy. 

Three  electrode  lamps  in  electrochemical 
measurement.  A.  H.  W.  Aten,  (Miss)  L.  Boer- 
lack,  and  D.  Cannegieter  (Chem.  Weekblad,  1929, 
26,  426 — 430). — Various  circuits,  in  which  valves  are 
employed  for  magnifying  alternating  and  direct  cur¬ 
rents,  for  rectifying,  and  as  direct-current  generators, 
are  described.  S.  I.  Levy. 

High-temperature  technique  and  new  fluorides. 
0,  Ruff  (Z,  angew.  Chem.,  1929,  42,  897—810),— 
Modifications  of  the  earlier  apparatus  (A.,  1914,  ii,  330) 
employed  for  the  study  of  high -temperature  reactions 
are  described.  Certain  earlier  work  has  been  repeated, 
including  determinations  of  the  vapour- pressure  curve  s 
of  iron,  cobalt,  and  nickel,  and  of  the  phase  diagrams 
of  the  systems  Zr02~Ca0  and  Zr02™Th02  at  temper¬ 
atures  above  2000°.  Recent  work  on  "fluorides  is 
summarised .  (cf.  A.,  1928,  854;  this  vol,  40,  160 
527).  H.  F.  Gillbe. 

Fusion  calorimeter,  IL  Sachsjk  (Z.  physikal. 
Chem,,  1929,  143,  94 — 96). — A  modificatioij  of  the 
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Bunsen  ice  calorimeter,  in  which  the  working  sub¬ 
stance  is  diphenyl  ether,  m.  p.  20*55°,  is  described. 
When  the  volume  change  is  determined  by  weighing 
mercury,  0*02  g.-cal.  can  be  measured.  The  instru¬ 
ment  is  particularly  suitable  for  the  measurement  of 
slow  thermal  effects.  F.  L.  Usher. 

Flow  meter  for  gases.  A.  V.  Sivolobov  (J. 
Chem.  Ind.  Moscow,  1928,  5,  1429— 1431).— Riesen- 
feld’s  apparatus  is  improved. 

Chemical  Abstracts. 

Bottle  for  accurate  weighing  of  volatile  liquid 
mixtures.  Z.  Blaszkowska  (Ind,  Eng.  Chem, 
[AnaL],  1929,  1,  170 — 171). — The  bottle  consists  of 
a  lower  container  of  about  100  c.c.  capacity  joined 
to  a  smaller  upper  container  of  50  e.e.  capacity  by 
means  of  a  horizontal  S -shaped  neck  and  having  a 
narrow,  long  side-tube  sealed  into  its  upper  part. 
Both  side -tube  and  upper  vessel  are  provided  with 
glass  stoppers.  In  using  the  apparatus  one  liquid  is 
introduced  into  the  upper  container,  the  whole  is 
weighed,  and  the  apparatus  tilted  to  transfer  the 
liquid  to  the  lower  container,  a  second  liquid  is  then 
placed  in  the  upper  portion  and,  after  weighing, 
transferred  to  the  lower  for  mixing ;  this  operation 
is  repeated  as  often  as  necessary  and  finally  the 
mixture  is  transferred  to  the  reaction  vessel  through 
the  side-tube.  A,  R.  Powell. 

Volumenometer.  A.  W.  Francis  and  E,  P. 
Oxnard  (Ind.  Eng.  Chem.  [Anal.],  1929,  1,  169 — 
170).—  For  the  determination  of  the  volume  or  density 
of  a  powder  or  irregular  solid  which  is  soluble  or 
porous  a  weighed  quantity  is  placed  into  a  thick- 


walled,  flat-bottomed,  pyrex  glass  bulb,  the  neck  of 
which  is  provided  with  a  ground-glass  collar  and  steel 
clamp  which  holds  the  collar  in  position  above  a 
leather  or  rubber  washer  on  the  top  of  the  bulb. 
The  cover  is  connected  through  capillary  tubing  with 
rubber  joints  to  a  pipette  bulb  of  known  volume 
slightly  less  than  that  of  the  bulb.  The  lower  tube 
of  the  pipette  is  connected  to  a  manometer  about 
2  m.  long  which  is  provided  with  two  metre  rules, 
the  lower  one  being  inverted,  so  that  the  zero  points 
of  the  rules  are  opposite  the  graduation  marks  above 
and  below  the  bulb  of  the  pipette.  A  levelling  bulb 
of  150 — 200  c.c.  is  connected  by  pressure  tubing  to 
the  pipette  below  the  lower  graduation  and  readings 
are  taken  of  the  manometer  when  the  mercury  in  the 
closed  arm  is  at  the  lower  and  then  at  the  higher 
graduation ;  the  readings  are  repeated  with  the  empty 
bulb.  From  the  results  obtained  the  volumes  of  air 
in  the  bulb  with  and  without  the  sample  can  be 
calculated ;  the  difference  is  the  volume  of  the  sample, 
which  should  bo  correct  to  0*2  c.c.  A.  R.  Powell. 

Modified  Pauly  receiver.  J.  B.  Brown  (Ind. 
Eng.  Chem.  [Anal],  1929, 1,  160). — In  the  base  of  a 
250-  or  500-e.c.  pyrex  suction  flask  are  blown  six 
depressions  about  20  mm.  in  diameter  and  to  each  of 
these  is  sealed  a  piece  of  pyrex  glass  tubing  12  cm. 
long,  12  mm.  in  diameter,  and  with  walls  2  mm. 
thick,  the  tubes  sloping  outwards  on  a  line  parallel 
to  the  side  walls  of  the  flasks.  The  adapter  is  made 
of  ordinary  glass,  its  lower  end  being  at  least  8  mm. 
outside  diameter  to  prevent  bubble  formation  and 
spattering.  A.  R.  Powell. 


Geochemistry, 


Formation  of  ozone  in  the  highest  layers  of  the 
atmosphere.  W.  Anderson  (Physikal.  Z,,  1929, 
30,  485—487). — Ozone  in  the  upper  layers  of  the 
atmosphere  is  not  primarily  formed  by  ultra-violet 
solar  radiation  nor  does  it  arise  from  storms,  Dob¬ 
son's  view  that  the  connexion  found  between  the 
amount  of  ozone  and  magnetic  disturbance  might 
suggest  some  action  associated  with  the  aurora  borealis 
is  criticised  on  the  ground  that  the  maximum  ozone 
concentration  occurs  at  heights  between  30  and  50  km. 
from  the  earth,  whilst  the  aurora  occurs  at  80 — 100  km. 
This  view  involves  ozone  formation  at  great  heights 
and  a  gradual  sinking  of  the  molecules.  The  form¬ 
ation  of  ozone  is  assumed  to  be  due  to  the  absorption 
of  corpuscular  radiation,  and  by  making  simple 
assumptions  it  is  shown  that  ozone  formation  should 
be  very  small  below  30  km.,  maximal  between  40 
and  50  km.,  and  again  very  small  beyond  70  km.  It 
is  unlikely  that  the  penetrating  height  radiation 
contributes  materially  to  ozone  formation, 

R,  A.  Morton. 

Ground  waters  in  BalaMiani.  A.  Krems 
(Azerbeid.  Ncft.  Choz.,  1928,  No.  4,  34 — 37). — The 
chloride,  carbonate,  sulphate,  lime,  and  magnesia 
contents  of  the  water  at  various  depths  are  recorded. 

Chemical  Abstracts. 


Bodenbenderite,  a  new  mineral  of  the  Argen¬ 
tine.  E.  Rim ann  (Bol.  Acad,  Mae.  Ciencias,  1929, 
31,  5 — 17). — Bodenben derite  lias  d  3*3 — 3*5,  II  6*0— 
6*5,  and  fuses  at  1000—1100°  to  a  cloudy  glass  having 
d  2*8 — 3*0.  It  is  of  a  clear  red  colour,  with  a  glassy 
lustre,  does  not  exhibit  double  refraction,  and  has 
?i>l*77.  Finely- divided  ferric  oxide  and  minute 
bubbles  of  carbon  dioxide  are  distributed  throughout 
the  crystals.  After  adjustment  of  the  analysis  for 
obvious  impurities  the  chemical  composition  approx¬ 
imates  to  the  formula  4M0,M/203,3M"G2j  where  M— 
Mn,  Fe*\  Ca,  and  Mg,  M'=A1,  Fe*“,  and  Y,  and 
M"=Si,  Ti,  and  U.  The  chemical  behaviour  of  the 
mineral  indicates  the  presence  of  two  components, 
viz.,  I  mol.  of  similar  composition  to  plazolite  except 
that  no  water  is  present,  and  containing  all  the 
yttrium,  magnesium,  titanium,  and  uranium,  and  3 
mols,,  insoluble  in  hydrochloric  acid,  of  vesuviana. 

H.  F.  Gillbe. 

Occurrence  of  beryllium.  M.  IIosenfeld. — 
See  R.,  1929,  722. 

Crystallisation  of  basalts.  C.  N.  Fenner 
(Amer,  J,  Sci,,  1929,  [v],  18,  225— 253).— The  theory 
that  the  crystallisation  of  a  basaltic  magma  on  cooling 
tends  to  give  through  differentiation  a  residue  approx- 
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imating  in  composition  to  a  granite  or  rhyolite  is 
criticised.  Numerous  instances  show  that  such  a 
magma  tends  to  become  rich  in  iron  through  the 
separation  of  magnesia-rich  pyroxenes,  the  iron  finally 
appearing  as  magnetite.  The  intersertal  intergrowths 
of  quartz  and  felspar  met  with  in  many  dolerites  and 
adduced  in  support  of  the  above  theory  are  probably 
not  due  to  differentiation  by  magmatic  crystallisation 
but  result  from  secondary  reactions.  The  view  is 
taken  that  several  other  processes  co-operate  with 
crystallisation  in  effecting  differentiation,  an  important 
agency  being  gaseous  transfer ;  the  assumption  usually 
made  that  basaltic  magmas  contain  only  insignificant 
amounts  of  gases  and  volatile  substances  is  incorrect. 

H.  F.  Harwood. 

Pleochroic  haloes  in  biotite.  D.  E.  Kerr* 
Lawson  (Univ.  Toronto  Stud.,  Geol.  Ser.,  1928,  No. 
27,  15 — 27). — A  biotite  from  Murray  Bay  indicated 
no  anomalies  in  the  constants  of  the  uranium  series. 
The  persistence  of  a  marked  concentric  distribution 
of  the  darkening  effect  in  the  haloes  is  due  to  a 
terminal  reversal  effect  by  which,  in  the  region  of 
the  range  of  a  given  set  of  a -particles,  the  develop¬ 


ment  of  darkening  due  to  other  sets  of  a-particles  is 
inhibited.  Chemical  Abstracts. 

Bromine  content  of  Solikamsk  carnalities. 
N.  N.  Efremov  and  A.  A.  Veselovski  (J.  Chem. 
Ind.  Moscow,  1928,  5,  1365— 1369).— Solikamsk  car- 
nallite  contains  0*17 — 0*30%  Br,  apparently  chiefly 
as  the  compound  KCl,MgBr2 , 6H20 .  The  estimated 
bromine  content  of  the  deposit  is  22  x  10°  tons. 

Chemical  Abstracts. 

Diatomaceous  earth.  E.  V.  Rozhkova  (Trans. 
Inst.  Econ.  Min.  Met.,  Moscow,  1929,  No.  42,  51—61). 
— Two  deposits  near  Mt.  Karayshlov  (Urals)  contain, 
respectively,  SiO„  78-76,  75*59;  Ti02  0-27,  0-93 ;  ALO, 
9*81,10-57;  Fe.03  3*15,  3-74 ;  CaO  0-69,  1-05;  MgO 
1  *72,  146;  K2G  0-78,  0*56;  Na20  0-27,  0*54;  SO, 
0*11,  0*29;  loss  on  ignition  4*70,  4*69%. 

Chemical  Abstracts. 

Iron  of  Sumampa  and  other  pseudometeorites. 
E.  H.  Ducloitx  (Rev.  fac.  cien§.  quim.  La  Plata, 
1928,  5,  i,  77 — 8 1 ) . — Analyses  of  a  supposed  meteorite, 
and  two  specimens  proved  not  to  be  meteorites,  are 
recorded.  Chemical  Abstracts. 


Organic  Chemistry, 


M,  p.  of  normal  paraffins.  J.  H.  Hildebrand 
and  A.  Wachter  (J.  Amer.  Chem.  Soc.,  1929,  51, 
2487 — 2488). — When  the  m.  p.  (lit.)  of  the  normal 
paraffins  from  019  to  C38  are  plotted  against  number 
of  carbon  atoms  a  smooth  curve  is  obtained.  No 
alternation  exists  and  the  data  given  by  Levene, 
West,  and  van  der  Scheer  (B.,  1915,  634)  for  seven 
of  the  series  appear  to  be  high.  Dicetyl  has  m.  p. 
70*2°  (lit.  68—75°).  H.  Burton. 

Synthesis  of  isomeric  A^-butenes.  W.  G. 
Young,  R.  T.  Dillon,  and  H.  J.  Lucas  (J.  Amer. 
Chem.  Soc.,  1929,  51,  2528— 2534) —a-Hydro xy- 
a-methylbutyric  acid,  m.  p.  72*5°  (lit.  66 — 68°;  all 
m.  p,  and  b.  p.  are  eorr.)  (improved  method  of 
preparation  from  methyl  ethyl  ketone  given),  on  slow 
thermal  decomposition  affords  a-ethylacrylic  acid 
(11%),  b.  p.  76*5 — 83°/12  mm.,  m.  p.  —16°,  angelic 
acid  (I)  (20%),  b.  p.  85*5— 87*5°/12— 13  mm.,  m.  p. 
45 — 45*5°,  and  tiglic  acid  (II)  (20%),  b.  p.  95 — 96°/ll*5 
mm,,  m.  p.  63*5—64°,  Addition  of  hydrogen  iodide 
to  I  in  chloroform  solution  in  the  dark  at  3°  in  presence 
of  a  small  amount  of  molecular  silver  affords  some 
tiglic  acid  hydriodide  (III),  m.  p.  86*2 — 86*3°  (formed 
also  by  the  addition  of  hydrogen  iodide  to  II),  as  well 
as  angelic  acid  hydriodide  (IV),  m.  p.  57*9 — 58*5°. 
Treatment  of  III  and  IV  with  sodium  carbonate 
solution  at  15 — 50°  gives  £ran«s- A#- butene,  b.  p. 
0*3 — 0*4°/744  mm.  [dibromide  (meso),  b.  p.  72*7 — 
72*9°/50  mm.,  df  1*7829,  nf}  1*5116],  and  cis-tf- 
butene,  b.  p.  2*95 — 3*05°/746  mm.  [dibromide 
(racemic),  b.  p.  75*6 — 75*8°/50  mm.,  df  1*7916,  nf, 
1*5147],  respectively  (cf.  Wislicenus  and  others,  A., 
1901,  i,  2 ;  Pfeiffer,  A.,  1904,  ii,  525). 

H.  Burton. 

ei/cfoPropane  derivatives.  N.  van  Keersbilck 
{Bull.  Soc.  chim.  Belg.,  1929,  38,  205— 211).— The 
4g 


preparation  of  8-methyl- Aa?-pentadiene  by  way  of 
a-chloro-5-methyl-Av.pentene  from  cycfopropyldi- 
methylcarbinol  (Bruylants,  A.,  1909,  i,  226;  Kijner 
and  Klawikordoff,  A.,  1911,  i,  635 ;  Bruylants  and 
Dewael,  A.,  1928,  518)  has  led  to  the  preparation  of 
related  hydrocarbons  and  derivatives  for  comparison. 
5-Methyl- A°v.pentadiene,  b.  p.  76 — 76*5°/759  mm., 
df  0*71814,  nft  145317,  is  prepared  by  the  action  of 
alcoholic  potassium  hydroxide  on  the  monobromide 
derived  from  cycfopropyldimethylcarbinol.  8-Methyl - 
A^penten-y-ol,  b.  p.  121*6— 122°/757  mm.,  df  0*83432, 
ng  1*42946,  is  obtained  by  the  interaction  of  ethyl 
crotonate  and  magnesium  methyl  bromide,  and  when 
warmed  with  a  little  concentrated  sulphuric  acid 
gives  8-methyl-A^-pentadiene,  b.  p.  75*6 — 76°/760 
mm.,  df  0*71896,  ng  1*44655.  When  ct/cZopropyldi- 
methylcarbinol  is  distilled  with  a  little  sulphuric  acid 
it  yields  vinylcs/cfopropane,  b.  p.  69*5 — 70°/751  mm., 
df  0*74999,  ng  1*42524,  accompanied  by  2  :  5-di¬ 
methyl  tetrahydrofuran  ,  b.  p.  92 — 93°,  df  0*8335. 
Dehydration  of  cydopropyl  die  thylcarbinol  yields 
y-cyclopropi/l-AP-penlene,  b.  p.  127*5 — 128°/762*5  mm. 
Dehydration  of  eydopropylmethylethylcarbinol  yields 
both  $-cyclopropyl- Aa-  and  -A P-pentenes9  the  products 
having  b.  p.  103*5—103*8°,  df  0*7772,  nfy  143901,  and 
b.  p,  105*5—106°,  df  0*7804,  ng  1*44253. 

R.  K.  Callow. 

Additive  properties  of  diacetylenic  hydro¬ 
carbons.  Y.  Grig  hard  and  Tch£oufaki  (Rec.  trav. 
chim.,  1929,  48,  899 — 903).— See  this  vol.,  448,  907. 

Formation  of  liquid  hydrocarbons  from  acetyl¬ 
ene.  I.  Polymerisation  of  acetylene.  F. 
Fischer,  F.  Bangert,  and  H.  Pichler. — See  B.. 
1929,  703. 

Promoter  action  with  oxide  catalysts  for  the 
decomposition  of  alcohols.  H.  Adkins  and  P.  E. 
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Millington  (J.  Amcr.  Chem.  Soe.,  1920,  51,  2449 — 
2460). — The  percentage  of  ethylene  in  the  products 
formed  when  alcohol  is  passed  over  a  zinc  oxide 
catalyst  at  400°  varies  considerably  when  precipit¬ 
ated  zinc  oxide  is  used.  Reproducible  results  are 
obtained  when  the  oxide  is  prepared  by  ignition  of 
zinc  oxalate  (standard  catalyst).  Addition  of  small 
amounts  of  various  oxides,  sodium  hydroxide,  and 
sulphuric  acid  to  the  standard  catalyst  shows  that  for 
ethyl,  propyl,  isopropyl,  and  butyl  alcohols  the  effect 
of  the  added  substance  is  never  constant,  but  is 
specific  for  a  given  alcohol.  With  an  iron  oxide 
catalyst  (from  ferrous  oxalate)  and  alcohol  at  400°, 
only  boric  oxide  increases  the  formation  of  ethylene 
and  ethane  at  the  expense  of  dehydrogenation ;  the 
amount  of  carbon  dioxide  produced  is  diminished  by 
sulphuric  acid,  sodium  hydroxide,  and  chromium 
oxide.  With  titanium  oxide  catalysts  and  alcohol  at 
400°  added  sodium  hydroxide  increases  the  amounts 
of  ethane  and  hydrogen  and  diminishes  the  amounts 
of  ethylene  and  methane.  The  ratio  ethane  :  ethylene 
varies  considerably  using  specimens  of  titanium  oxide 
prepared  by  hydrolysis  of  ethyl  and  butyl  ortho* 
titanates ;  the  amounts  of  methane  and  hydrogen 
produced  are  almost  constant.  Selective  activation  is 
possible,  therefore,  without  addition  of  promoters  or 
poisons.  The  results  do  not  support  Taylor’s  hypo* 
thesis  (eL  A.,  1927,  632)  of  the  effect  of  acid  and  basic 
promoters  on  the  ratio  dehydration  :  de hydro* 
genation.  H.  Burton. 

Reactions  of  allyl  alcohol  over  aluminium  and 
zinc  oxide  catalysts.  P.  E.  Weston  and  H. 
Adkins  (J.  Amer.  Chem.  See.,  1929,  54,  2430— 
2436).— When  allyl  alcohol  is  passed  over  aluminium 
oxide  at  330°  at  50  c.e.  per  hr.  propaldehyde  is  formed ; 
no  aeraldehyde  results  and  only  a  small  amount  of 
hydrogen  is  produced .  The  change  occurs  presumably 
by  intramolecular  rearrangement  of  the  alcohol  (ef. 
Constable,  A.,  1927,  27).  A  marked  lowering  of 
activity  of  the  catalyst  is  observed  when  0*01  mol.  of 
boric  acid,  sulphuric  acid,  chromic  oxide,  or  sodium 
hydroxide  is  added.  With  zinc  oxide  catalysts  at 
330°  both  aeraldehyde  and  propaldehyde  are  pro* 
duced  (ef.  A.,  1928,  968).  A  decrease  in  the  rate  of 
flow  of  the  alcohol  increases  the  percentage  of  acralde- 
hyde  in  the  products  formed ;  an  increase  in  the 
volume  of  catalysts  (for  constant  flow)  has  the  same 
effect.  When  the  catalyst  is  prepared  by  igniting  zinc 
oxalate  the  amount  of  aeraldehyde  produced  is  larger 
than  with  the  catalyst  obtained  from  zinc  hydroxide. 
Addition  of  0  01  mol.  of  boric,  tungstic,  or  sulphuric 
acid,  chromic  oxide,  or  sodium  hydroxide  to  the 
catalyst  (from  oxalate)  causes  selective  activation, 
since,  with  a  rate  of  flow  of  the  alcohol  of  50  c.c.  per 
hr.,  an  increase  in  the  amount  of  aldehydes  produced 
results  (with  the  exception  of  sulphuric  acid).  In  all 
the  cases  there  is  a  decrease  in  the  percentage  of 
aeraldehyde ;  this  is  again  increased  by  decreasing  the 
rate  of  flow  of  the  alcohol.  H.  Burton. 

Relative  configurations  of  d-p-octanol  and  its 
dextrorotatory  halides.  Interconversion  of  the 
optically  active  p-octanols  by  a  new  method. 
A.  J,  H.  Houssa,  J.  Kenyon,  and  H.  Phillips 
(J.C.S.,  1929,  1700—1711). — d~  or  l-p-Octanol  is  con¬ 


verted  by  the  action  of  to!  uenesulphinyl  chloride 
and  pyridine  into  d«,  [<*]%,  +24*16°,  nft  1*5071,  and 
l«,  —28*2°,  nf  1*5038,  -fLoctyl  d^-toluenc- 

sulphinates,  respectively,  without  change  in  con¬ 
figuration,  the  same  esters  being  obtained  by  direct 
esterification  of  the  alcohol  with  p  -toluenesulph  ini  c 
acid.  These  react  with  halogens  (in  aqueous  or 
chloroform  solution)  thus  :  C7H7*S02R+C12 — > 

C«H7‘S02C1+RC1,  to  yield,  respectively,  l"  and 
d-jS-chloro-octanes  (the  rotation  values  of  which, 
compared  with  those  of  earlier  investigators,  are 
inexplicably  low),  a  Walden  inversion  taking  place, 
since,  by  the  action  of  hypoehlorous  acid,  which  reacts 
in  accordance  with  the  similar  scheme,  C7H7*S02R+ 
HOC! —  C7H/S02C1+R-0H,  they  are  converted, 
respectively,  into  l-  and  d*p~oetanoL  At  the  same 
time  octenes  and  hence  dihalogeno-octanes  are 
formed  as  by-products.  Oxidation  of  the  p-toluene* 
sulph mates  with  potassium  permanganate  converts 
them  into  the  corresponding  p-toluenesulphonates, 
again  without  change  in  configuration.  These,  when 
boiled  under  reflux  with  an  alcoholic  solution  of 
lithium  chloride,  yield  the  (3 -ehloro- octanes  of  opposite 
sign,  by  a  reaction  exactly  similar  to  that  involved  in 
the  conversion  of  d-|3-oetyl  p-toluenesulphonate  into 
I-  p -octyl  acetate  or  benzoate  by  boiling  with  alcoholic 
otassium  acetate  or  benzoate  (Pickard  and  Kenyon, 
.C.S.,  1914,  105,  830)  and  hence  involving  a  change 
in  configuration.  Thus  both  methods  point  to  the 
conclusion  that  d+-octanol  and  its  dextrorotatory 
halides  have  the  same  configuration.  This  is  in 
agreement  with  the  views  of  Pickard  and  Kenyon 
(loc.  cit .),  but  not  with  those  of  Levene  and  Mikeska  (A,, 
1924,  i,  940),  and  both  the  validity  of  the  assumptions 
and  the  experimental  technique  of  these  authors  are 
criticised.  The  action  of  thionyl  chloride  on  d» p* 
octanol  yields  £-8~chloro-oetane  of  the  same  rotation 
([*]&*  —3T0°)  as  that  obtained  in  the  presence  of 
pyridine,  which,  therefore,  does  not  affect  the 
rotation.  Mechanisms  for  these  configuration  changes 
based  on  the  proved  structure  of  j?4oluenesulph mates 
(Phillips,  A.,  1926,  159)  are  suggested  and  it  is  con¬ 
sidered  probable  that  the  Walden  inversion  occurs 
whenever  a  group  attached  to  an  asymmetric  carbon 
atom  is  replaced,  unless  a  phenyl  group  is  directly 
linked  to  the  asymmetric  atom  or  a  carboxyl  group  is 
present  in  the  molecule.  J.  W.  Baker. 

[Aliphatic  (open-chain)  hydroterpenes .]  S. 
Sabetay  and  J.  Bleger  (Bull.  Soc.  chim.,  1929,  [iv], 
45,  497—498 ;  ef.  A.,  1928,  1138).— Mainly  a  question 
of  priority  (cf.  Longuinov  and  Margoliss,  this  vol., 
538).  The  authors  recommend  restricting  the  use  of 
the  names  tetrahydrogeraniol,  dihydrocitronellol,  and 
dihydrorhodinol  to  dU,  d-s  and  l-y^-dimethyloetanol, 
respectively.  R.  Brightman. 

Manufacture  of  y-butylene  glycol,  I.  ft* 
Farbenind,  A.-G. — See  B.,  1929,  671. 

Tetramethylene  glycol  and  tetramethylene 
chlorohydrin.  W.  R.  Kirner  and  G.  H.  Richter 
(J.  Amer.  Chem.  Soc.,  1929,  54,  2503—2506).— 
Fission  of  benzyl  8-hydroxybutyl  ether  (Bennett, 
A.,  1925,  i,  883)  with  hydrobromie  acid  (cf.  Bennett 
and  Hock,  A.,  1927,  355)  affords  tetramethylene  gtycol, 
b.  p.  107— 108o/4  mm.,  m.  p,  19—19 -5 Yd?  1*0171, 
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1*4467  [bisphenylcarbimidc  derivative,  m.  p,  179*5° 
{lit.  ISO — 181°)],  converted  by  treatment  with  thionyl 
chloride  and  pyridine  at  55 — 80°  into  tetramethylene 
dilorohydrin,  b.  p.  84— 85°/10  mm.,  df  1*0883,  »* 
14518  [phenylcarbimide  derivative,  m.  p.  54° ; 
a-naphthylcarbimide  derivative,  mi.  p.  69 — 70°  (lit. 
06°)],  H.  Burton. 

Crystalline  acetin  and  diglyeide.  M.  Battegay, 
H,  Buber,  and  E.  Schlagee  (Bull.  Soc.  chira.,  1929, 
[iv],  45,  494 — 497).; — See  this  vol.,  539. 

Methionic  [methanedisulphonic]  acid.  H.  J. 
Backer  (Rec.  trav.  ehiin.,  1929,  48,  949 — 952). — 
Treatment  of  methylene  chloride  (I  mol.)  with 
potassium  sulphite  (2  mola.)  and  water  at  150 — 160° 
affords  about  85%  of  the  theoretical  amount  of 
potassium  methancdisulphonate.  The  free  acid 
+2HgO,  m.  p.  90*5°  (thallous  salt),  is  obtained  by 
decomposition  of  the  barium  salt,  prepared  also  by 
Sehroeter’s  method  (A,,  1898,  i,  614).  The  solubilities 
of  the  crystalline  and  anhydrous  acid  and  salts  in 
water  at  25°  are  given,  H.  Burton. 

Production  of  esters  from  acid  amides.  H.  G. 
Smith  and  Imperial  Chem.  Industries,  Ltd. — See 
B.,  1929,  671. 

Acids  of  montan  wax.  D.  Holde,  W,  Bley- 
berg,  and  H.  Yorker,— See  B.,  1929,  667, 

Derivatives  of  homolsevulic  acid.  R.  Lukes 
(Coll.  Czech,  Chem.  Comm,,  1929,  1,  461—466).— 
y-A cetoxi/-y-hexolacio?ie,  b.  p.  135 — 136°/10  mm., 
df'1  1*1507,  nfl  1  *44731,  is  obtained  by  interaction  of 
homol&vulic  [y*ketohexoie]  acid  and  acetic  anhydride 
in  the  presence  of  a  little  acetyl  chloride,  and  when 
distilled  under  ordinary  or  reduced  (200—250  mm.) 
pressure  yields  acetic  acid  and  5-keto-2-eihylA  :  5-dL 
hjdrofuran,  b.  p.  75 — 76°/ 10  mm.,  df*  1-0662,  nf* 
1-45835.  The  latter  affords  B-keio-2-ethyl*2 : 5-di- 
htjdrofuran ,  b.  p.  99— 101°/10  mm.,  1*0704,  n}p 
1*46467,  when  heated  with  trimethylamine  at  100°, 
and  yields  homolaevulanilide,  m.  p.  92°,  with  aniline. 

A.  I,  Yooel. 

Manufacture  of  [alkoxy]aliphatic  acids.  H, 
Dreyfus.— See  B.,  1929,  671. 

Polymerisation  and  ring  formation.  I. 
General  theory  of  condensation  polymerides. 
W.  H.  Carothers.  II.  Poly-esters.  W.  H. 
Carothers  and  J.  A.  Arvin  (J,  Amer.  Chem.  Soe., 
1929,  51,  2548—2559,  2560— 2570).— I  *  Two  types 
of  linear  polymerides,  *[R]rt%  are  recognised:  (1) 
addition  {A)  polymerides  (e.g.,  caoutchouc,  poly¬ 
styrene,  polyoxymethylenes),  where  the  polymeride 
has  the  same  composition  as  the  monomeric  com¬ 
pound,  and  (2)  condensation  (C)  polymerides  (e.g., 
cellulose,  hexaethylene  glycol),  where  the  monomeric 
compound  differs  from  the  structural  unit  (R)  by 
H20  (NHg,  HC1).  Substances  of  the  type  x*Rmy  are 
termed  bifunctional  {x  and  y  are  capable  of  inter¬ 
action,  forming  z)t  and  the  change  x*R*y  — >  *R is 
a  bifunctional  reaction.  The  change X’R*x~fj/*R*y — > 
•s*R*2*R*  is  a  bi-bifunctional  reaction.  Bifunctional 
reactions  are  intramolecular  when  five-  or  six- 
membered  ring  formation  is  possible  and  the 
monomeric  ring  compound,  R-O  z>  results.  If  the 
monomeric  ring  substance  is  larger  than  six-mem bcrcd 


intermolecular  change  occurs  and  the  products  are  of 
the  type  or  :r[*R*z]n_.l*R*y.  Various  examples 

from  the  literature  are  discussed. 

II.  The  bbhifunetional  reaction  R(C02H)2+ 
R#(0H)2 — >  [•CO’R*CO-0*R'*(>]  (structural  unit), 
where  all  the  functional  groups  are  involved,  will  give 
rise  to  polymerides  when  the  number  of  atoms  in  the 
structural  unit  is  seven  or  more.  The  following  esters 
are  described  :  ethylene  malonate,  succinate,  m.  p. 
108°,  adipate;  m.  p.  50°,  and  sebaeate,  m.  p.  79°; 
trimethylene  succinate,  m.  p.  52°,  adipate,  m.  p.  45°, 
and  sebaeate,  in.  p.  56°;  hexamethylene  succinate, 
m.  p.  57°,  adipate,  m.  p.  56°,  and  sebaeate,  m.  p.  67°; 
decamethylene  succinate,  m.  p.  68°,  adipate,  m.  p. 
77°,  and  sebaeate,  m.  p.  74°.  The  number  of  atoms 
in  the  structural  unit  varies  from  7  to  22,  and  all  the 
esters  are  highly  polymerised.  The  lowest  mol.  wt. 
observed  is  2300  (ethylene  malonate),  the  highest 
5000  (tri methylene  sebaeate).  The  esters  are  non- 
acidic  and  it  is  assumed  that  alcoholic  hydroxyl 
groups  are  at  each  end  of  the  complex  molecule 
(excess  of  glycol  is  used  in  the  preparations). 
Ethylene  phthalate  (prepared  from  the  glycol 
and  phthalie  anhydride  first  at  190°  and  then,  at 
300°/3  mm.,  similarly  from  the  glycol  and  ethyl 
phthalate,  and  from  the  glycol  and  phthaloyl  chloride 
in  pyridine),  tri  methylene,  hexamethylene,  and 
decamethylene  phthalates  are  also  described.  The 
mol.  iv t,  of  these  esters  varies  from  about  1500  to 
5000.  When  a  mixture  of  ethyl  fumarate  and  ethylene 
glycol  is  heated  at  190 — 230°  {final  pressure  4  mm.) 
in  a  current  of  nitrogen  ethylene  fumarate  (mol.  wt. 
determination  not  possible  owing  to  insolubility) 
results.  Ethylene  maleate  is  obtained  from  the. 
glycol  and  maleic  anhydride  first  at  195—200°  and 
then  at  200 — 215°/vae.  These  preparations  differ 
from  those  described  by  Vorlander  (A.,  1895,  i,  17). 

H,  Burton. 

Determination  of  relationship  of  stereo¬ 
chemical  structure  existing  between  optical 
antipodes  of  different  substances.  J.  Timmer¬ 
mans  (Rec.  trav.  chim.,  1929,  48,  890 — 894). — 
d- Chloro-  and  df-bromo-sueeinic  acids  furnish  a  con¬ 
tinuous  series  of  mixed  crystals,  whilst  d-chloro-  and 
l-bromo-succinic  acids  afford  a  partial  racemate.  The 
stereochemical  structures  of  both  df -acids  are  therefore 
probably  similar.  The  f.-p.  curves  of  various  closely 
related  substances  quoted  in  the  literature  are 
commented  on.  H.  Burton. 

Formation  of  I-malic  acid  from  fumaric  acid 
by  Aspergillus  niger *  F.  Challenger  and  L. 
Klein  (J.C.S.,  1929,  1644— 1647).— The  fermentation 
of  a  1%  solution  of  potassium  fumarate  at  31 — 32°  by 
cultures  of  A.  niger  which  have  been  trained  to  grow 
in  this  medium  produces  f-malic  acid  which  was 
isolated  as  such  and  identified  by  tho  formation  of  its 
di-p-nitrobenzyl  ester,  m.  p.  125°.  The  formation  of 
malic  acid  must  arise  from  asymmetric  addition  of 
water  to  the  double  linking  and  not  by  the  prior 
formation  of  dh malic  acid,  since  the  latter  becomes 
dextrorotatory  after  attack  by  A.  niger.  This  view  is 
in  agreement  with  various  biochemical  observations 
which  are  summarised.  Di^nilrobenzyl  dl-malate 
has  m,  p.  109°.  J.  W.  Baker. 


1166 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


Action  of  phosphorus  pentachloride  on  ethyl 
tartrate.  T.  S.  Patterson  and  A.  R.  Todd  (J.C.S., 
1929,  1768 — 1771). — Fractional  distillation  of  the 
product  obtained  by  the  action  of  phosphorus  penta¬ 
chloride  on  ethyl  tartrate  yields  diehloromaleic 
anhydride  (I),  ethyl  chlorofumarate  mixed  with  ethyl 
dichlorosucoinate  (II),  and  ethyl  hydrogen  chloro¬ 
fumarate  (III).  The  initial  product  is  probably 
ethyl  p-chloromalato,  which  is  further  chlorinated  to 
ethyl  dichlorosucoinate,  and  this  is  converted  by 
loss  of  hydrogen  chloride  into  ethyl  chlorofumarate 
(II).  The  latter  is  then  converted  into  ethyl  chloro- 
furaaryl  chloride,  which  yields  III  on  pouring  into 
water,  or  it  may  become  further  chlorinated  to  give, 
ultimately,  clichlorofumaryl  chloride,  from  which  I 
results.  J.  W.  Baker. 

Production  of  acetaldehyde  from  acetylene. 
I.  6.  Farbenind.  A. -6 . — See  B.,  1929,  708. 

Condensation  of  acetaldehyde  with  methyl¬ 
malonic  ester.  Methylations  with  methyl 
bromide.  H.  J.  Lucas  and  W.  G.  Young  (J.  Amer. 
Chem.  Soc.f  1929,  51,  2535— 2538) .—Ethyl  methyl - 
malonate  (I)  and  methylaeetoaeetate  are  con¬ 
veniently  prepared  by  passing  methyl  bromide  into 
the  hot  alcoholic  solution  of  ethyl  sodio-malonate  and 
-acetoacetate.  Condensation  of  I  with  acetaldehyde 
in  presence  of  acetic  anhydride  affords  the  ethyl 
ester,  b.  p.  100 — 106°/3 — 5  ram.,  df  1-0732,  of 
y-hydroxybutane-pp-dicarboxylic  acid  [diamide,  m.  p. 
209-5°  (corr. ;  decomp.)].  H.  Burton. 

Formation  of  cyclic  acetals  by  the  action  of 
acetone  and  acetaldehyde  on  ay-dihydroxy- 
compounds.  J.  Boesekbn  (Rec.  trav.  chim., 
1929,  48,  931 — 934). — An  account  of  the  formation  of 
five-  and  six-membered  isopropylidene  and  ethylidene 
ethers  from  ay-glycols,  glycerol,  and  related  com¬ 
pounds  (ef.  Boescken  and  van  Loon,  A.,  1920,  i,  837 ; 
Hill,  Hibbert,  and  others,  A.,  1928,  1114,  1213 ;  van 
Roon,  this  vol.,  291).  H.  Burton. 

Acraldehyde,  anti-oxidants  f  coloured  hydro¬ 
carbons  yielding  dissociable  peroxides  (rubrene 
family)  and  haemoglobin.  C.  Moureu  (Rec.  trav. 
chim.,  1929,  48,  826 — 837).— A  resume  of  the  author's 
work  on  the  stabilisation  of  acraldehyde,  anticatalysts, 
the  theory  of  anti-oxidation  catalysis,  and  rubrene. 
The  dissociation  of  rubrene  peroxide  appears  to  be 
analogous  to  the  dissociation  of  oxyhemoglobin .  The 
respiratory  function  of  hemoglobin  is,  therefore,  not 
necessarily  a  function  of  the  iron  present  in  the 
molecule.  H.  Burton. 

a-Bromo-  and  a-hy  droxy-aldehydes .  IV. 
a-Hydroxy-n-butaldehyde ,  a-hydroxyisobutalde- 
hyde,  and  gly c ollaldehy de .  R.  Dworzak  and  J. 
Pierri  (Monatsh.,  1929,  52,  141—150;  ef.  A.,  1927, 
1055 ;  this  vol.,  297). — Treatment  of  para-Ti-butalde- 
hyde  with  bromine  at  —10°  to  —5°  and  subsequently 
with  alcohol  affords  slightly  impure  a-bromo-?i-but- 
aldehyde  ethylaeetal,  b.  p.  76 — 81°/12  mm.,  which  is 
hydrolysed  by  boiling  with  water  to  a-hydroxy-xi- 
butaldehyde ,  b.  p,  70— 80°/14  mm.  (p -nitrophenyl- 
kydrazone ,  m.  p.  135° ;  p-nitroph enylosazone,  m.  p. 
227°).  The  oil  obtained  by  distillation  crystallises 
after  about  two  weeks.  Similar  bromination  of  para- 


isobutaldehyde  yields  a-bromoisobutaldehyde  ethyl- 
acetal  together  with  a  substance,  C12H1ROBrc,  m.  p. 
85-5°,  the  mol.  wt.  of  which  in  benzene  is  low.  Hydro¬ 
lysis  of  the  acetal  furnishes  oc-hydroxyisobutaldehyde 
(p -nitrophenylkydrazone).  Hydrolysis  of  bromoacetal 
and  subsequent  prolonged  extraction  of  the  partly 
neutralised  reaction  mixture  with  ether  gives  glycoll- 
aldehyde ;  this  could  not  be  isolated  by  distillation. 
The  above  hydroxy  aldehydes  are  determined  by 
Fehling’s  solution.  The  action  of  dilute  alkali  on 
glycollaldehyde  appears  to  give  products  which  are 
not  analogous  to  those  from  lactaldehyde  (cf.  loc,  ciL). 

H.  Burton. 

Ketonic  transformation  of  aldehydes  at  high 
temperatures.  I.  S.  Danilov  (J.  Russ.  Phys. 
Chem.  Soe.,  1929,  61,  723 — 725). — The  transformation 
of  di-  and  tri -substituted  aldehydes  into  ketones  at 
elevated  temperatures  in  the  presence  of  catalysts, 
such  as  mercury  salts,  aluminium  oxide,  zinc  chloride, 
etc.,  is  discussed.  The  possibility  of  the  formation 
according  to  this  mechanism  of  the  ketones  resulting 
from  the  destructive  distillation  of  cellulose  substances 
is  suggested.  Trimethy lace taldehyde ,  b.  p.  74°, 
which  is  a  product  of  wood  distillation,  was  found  to 
isomerise  quantitatively  into  methyl  isopropyl  ketone, 
b.  p.  93—94°,  by  the  action  of  aluminium  chloride  at 
350°  in  an  atmosphere  of  carbon  dioxide.  Triphenyl- 
acetaldehyde  with  the  same  catalyst,  at  320 — 340°/ 
25  mm.,  gave  triphenylethanone,  m.  p.  136°. 

M.  ZVEGINTZOV. 

Conversion  of  sugars  into  furan  or  hydro- 
furan  derivatives.  E.  Votogek  and  S.  Malachta 
(Coll.  Czech.  Chem.  Comm.,  1929,  1,  449-460).- 
M ethyl  3- metkoxy  -  5  - methylfuran  -  2  -  carboxylate  (I), 
m.  p,  48°,  prepared  from  B-ketorhamnolaetone,  is  con- 
.  verted  by  aqueous  potassium  hydroxide  into  3-meth 
oxy- 5 - methylfaran-2 -carboxyl ic  acid,  ru.  p.  158 — 159° 
(potassium  salt),  which  yields  3 ~methoxy-5-methyl- 
furan,  b.  p.  124 — 125°,  on  dry  distillation  with  lime. 
The  ester  I  affords  on  prolonged  exposure  to  the 
atmosphere  or  more  rapidly  in  the  presence  of  a  little 
hydrochloric  acid  a  relatively  unstable,  optically 
inactive  yellow  compound,  C15H1809,  m.  p.  62°,  which 
when  warmed  with  0-2W-potassiura  hydroxide  or 
hydroehlorio  acid  furnishes  methyl  3-methoxy-5- 
methylfuran-2-carboxylate,  m.  p.  48°,  and  a  compound 3 
m.p.  70°.  A.  I.  Vogel. 

Structure  of  a-methylxyloside.  F.  P.  Phelps 
and  C.  B.  Purves  (J.  Amer.  Chem.  Soc.,  1929,  51, 
2443 — 2449,  and  Bur.  Stand.  J.  Res.,  1929,  3,  247— 
253). — Methylation  of  (3 -methylxyloside  with  methyl 
iodide  and  silver  oxide  affords  trimethyl- (B- methyl- 
xylosido  (I),  m.  p.  51°,  [a]20  —69*5°  in  chloroform. 
When  methylation  of  xylose  is  carried  out  first  with 
methyl  sulphate  and  alkali  and  then  with  methyl 
iodide  and  silver  oxide  the  yield  of  I  is  smaller  and  the 
product  is  optically  impure  (cf.  Carruthers  and  Hirst, 
J.C.S.,  1922,  121,  2299).  Methyl  iodide-silver  oxide 
treatment  of  a-methylxyloside  affords  trimethyl- 
a-methylxyloside  (II),  Tig  14397,  [a]n  -f-12b5°  in 
chloroform,  purified  by  distillation.  Hydrolysis  of 
I  and  II  with  4%  hydrochloric  acid  at  85°  yields  the 
same  trimethyl-a-xylose,  m.  p.  91 — 92°,  [ajg  +  64'5° 
— >■  17*7°  in  water.  It  is  concluded  that  I  and  II 
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contain  the  same  ring  structure  and  arc  an  a-  and 
P-pair.  H.  Burton. 

Sugar  oxidations  and  decompositions.  III. 
Theory  of  sugar  degradation.  IV.  Behaviour 
of  dextrose  in  sulphuric  acid  solution.  K. 

Bernhauer  (Biochem,  Z.,  1929,  210,  175—185, 
186—180;  cf.  this  vol.,  543).— III.  It  is  suggested 
that  there  are  two  mam  methods  of  degradation  of 
dextrose  :  (1)  Non -oxidative  processes  characterised 
by  formation  of  C3  chains  preceded  by  a  rearrange¬ 
ment  into  the  labile  furanose  form  and  hence  taking 
place  chiefly  in  alkaline  solution.  This  includes  all 
processes  giving  rise  to  methylglyoxal,  acetaldehyde, 
and  products  derived  from  them  by  simple  oxidation 
and  reduction,  e.g.,  acetic  acid.  (2)  Processes 
depending  on  a  primary  oxidation  of  the  stable  form 
of  dextrose.  This  oxidation  occurs  most  readily  at 
the  1-  and  5-carbon  atoms  (ends  of  the  pyranose 
oxygen  bridge)  and  at  the  6 -carbon  atom,  principally 
in  acid  solution. 

IV.  In  sulphuric  acid  solution  dextrose  is  much 
less  easily  oxidised  by  hydrogen  peroxide  and  ferrous 
sulphate  than  in  originally  neutral  solution.  The 
dextrose  appears  to  be  present  in  a  more  stable  form. 
Acetic  acid  is  not  produced.  J.  H.  Birkinshaw. 

Glucosides.  II.  Preparation  of  a-glucosides 
from  p-glucosyl  chlorides.  W.  J.  Hickinbottom 
(J.C.S,  1929,  1676—1687). — The  conversion  of  2-fcri- 
chloroacetyl-3  :  4  :  6-triacetyl-  (I)  and  3:4:  6-tri- 
chloroacetyl-  (II)  -p-glucosyl  chlorides,  prepared  by 
slight  modification  of  Brigl’s  method  (A.,  1922,  i,  225), 
into  a-glucosides  has  been  studied.  Contrary  to 
Brigl,  I  exhibits  almost  no  inutarotation  even  in 
chloroform  solution.  In  dry  methyl  alcohol,  how¬ 
ever,  the  rotation  rapidly  increases  from  [a]D  +2*5° 
to  +92*5°  in  46*8  hrs.  and  then  slowly  falls  to  an 
equilibrium  value,  the  solution  acquiring  an  acid 
reaction.  If,  at  the  point  of  maximum  rotation,  the 
solution  is  shaken  with  silver  oxide  to  remove  the 
unchanged  P-glucosyl  chloride,  a-  (70%)  and  (3-methyl- 
glucosides  can  he  isolated.  The  formation  of  the 
(3-glucoside  cannot  be  ascribed  in  this  ease  to  the  prior 
formation  of  the  1  : 2 -anhydride,  especially  since  the 
original  (3-glucosyl  chloride  is  stable  in  the  presence  of 
silver  chloride  and  silver  oxide  in  dry  benzene  solution. 
Similar,  but  much  slower,  rotation  changes  occur  in 
ethyl  ([a]D  +7-0°  to  4-44-5°  in  165  hrs.)  and  ?i- butyl 
([a]D  -f-4°  to  4-22-0°  in  193-5  hrs.)  alcohols,  although 
the  change  was  not  followed  for  a  sufficient  length  of 
time  to  attain  the  maximum  value.  More  rapid 
rotation  changes  of  the  same  type  occur  with  II ;  in 
methyl  alcohol  the  rotation  changes  rapidly  to  [a]D 
+160°  in  2  hrs.,  whilst  in  ethyl  alcohol  the  maximum 
is  reached  in  9  hrs.  Treatment  with  silver  carbonate 
and  subsequent  deacetylation  with  anhydrous  am¬ 
monia  at  the  ordinary  temperature  again  yields 
a  mixture  of  a-  and  (3 -glucosides.  The  initial  rise  in 
rotation  is  determined  partly  by  isomerisation  to  the 
a-glucosyl  chloride  and  partly  by  reaction  of  the 
(3- chloride  with  the  alcohol  to  yield  an  a-glucosidc. 
When  equilibrium  between  the  a-  and  (3-glucosyl 
chlorides  is  attained  the  reaction  with  the  solvent 
becomes  predominant  and  causes  the  final  fall  in 
rotation.  The  predominant  formation  of  a-glucosides 


requires  that  the  rate  of  replacement  of  halogen  by 
the  alkoxy-group  should  he  rapid  compared  with  the 
rate  of  isomerisation  of  the  (3-glucosyl  chloride,  and 
should  be  favoured  by  dilution  of  the  reactants  with 
an  indifferent  solvent.  Isomerisation  of  I  into  the 
a-chloride  occurs  in  acetone  solution,  but  by  the  action 
of  "  active  ”  silver  oxide  in  methyl  alcohol  solution, 
the  yield  of  a-methylglucosido  never  exceeds  70%. 
When  an  alcoholic  solution  of  I  or  II  is  treated  with 
silver  nitrate  and  pyridine,  however,  the  yield  of 
a-glueoside  is  increased  to  79*4  and  88 — 90%,  respect¬ 
ively  (cf.  Schlubach  and  Schrdter,  A.,  1928,  873). 
By  the  action  of  dry  silver  oxide  on  a  suspension  of  II 
in  a  chloroform  solution  of  phenol  and  subsequent 
deacetylation,  a-phenylglucoside  hydrate,  m.  p. 
148 — 150°,  [a]D  4-143°,  is  obtained.  J.  W.  Baker. 

Synthesis  of  glucosides.  II.  Preparation  of 
some  galactosides.  A.  Robertson  (J.C.S.,  1929, 
1820 — 1823). — -Tetra  -  acetylgalaetosidyl  bromide 

(Fischer  and  Armstrong,  A.,  1902,  i,  263)  is  obtained 
in  good  yield  by  addition  of  penta-acetylgalactose 
to  a  mixture  of  acetic  anhydride  and  glacial  acetic 
acid  saturated  at  0°  with  hydrogen  bromide.  It 
reacts  with  quinol  in  acetone  in  the  presence  of 
aqueous  potassium  hydroxide  to  give  Q-tetra-acetyl- 
P-p -Jiydroxyphenylgalacioside,  m.  p.  202—203°,  which 
is  deacetylated  to  p-p -hydroxyphenylgalacioside 
+  1«5H20,  m.  p.  246— 247 °,  +2H20,  m.  p.  246—247°, 
Mi>  —53-2°  in  water.  By  similar  methods  are 
obtained  O  tetra-acetyl-fi-ip-anisyl-,  m.  p.  104°,  -(3-1- 
menthyl-,  m.  p.  100 — 101°,  [ajfj  —48*6°  in  chloroform, 
and  (3-d -bomyl-,  m.  p.  140°,  [a]g  -{-1*3°  in  chloroform, 
•galactosides ,  from  which  by  deacetylation  are 
obtained,  respectively,  p-p -anisyU,  anhydrous,  m.  p. 
161°,  and  +1I20,  M20  —40°  in  water ;  (3-1  -menthyl-, 
+2H20,  m.  p.  40—41°,  [«]*  -74*2°  in  alcohol, 
+0*5H20,  and  p-d -bornyl-,  +H20,  m.  p.  123°,  j>]f 
”-6-5°  in  alcohol,  and  anhydrous,  m.  p.  137 — 138°, 
•galactosides.  J.  W.  Baker. 

Sugar  anhydrides.  A.  Pictet  and  H.  Vogel 
(Rec.  trav.  chim.,  1929,  48,  843 — 846). — When  a 
concentrated,  aqueous  solution  of  trihexosan  is 
exposed  to  ultra-violet  light  for  56  hrs.  60%  con¬ 
version  into  hexahexosan  (I)  occurs ;  further  irradi¬ 
ation  of  I  appears  to  have  no  action.  Amylase 
converts  I  into  maltose,  whilst  acetyl  bromide  gives 
hepta-acetylmaltose.  When  I  is  hydrolysed  with 
oxalic  acid  a  mixture  of  dexfcrinose  (II)  (an  iso- 
maltose ;  see  Georg  and  Pictet,  A.,  1926,  823)  and 
dextrinosan  (III),  C12H20O10,  m.  p.  185 — 186°,  [a] 
+  150-7°,  is  obtained.  A  very  dilute  solution  of 
III  gives  a  reddish-brown  coloration  with  iodine ; 
III  is  not  converted  into  II  by  boiling  with  water, 
whilst  irradiation  affords  I.  H.  Burton. 

Polysaccharides.  IV.  Constitution  of  xylan. 
H,  A.  Hampton,  W.  N.  Haworth,  and  E.  L.  Hirst 
(J.C.S. ,  1929,  1739 — 1753). — Pure  xylan,  containing 
10*7%  of  moisture,  [a]ff  — 109-5°  (calculated  as 
anhydrous  material  in  2-5%  aqueous  sodium  hydr¬ 
oxide  solution),  isolated  by  extraction  with  boiling 
12%  aqueous  sodium  hydroxide  from  esparto  cel¬ 
lulose,  has  definitely  tho  composition  (C6H804)»,  and 
by  hydrolysis  with  3%  nitric  acid  gives  a  93%  yield 
of  crystalline  xylose  (cf.  Heuser  and  Jayme,  A., 
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1923,  i,  1061).  Previous  methods  of  methylation  of 
xylan  arc  shown  to  yield  mixtures  of  hydrolysis 
}>roducts  containing  mono-,  di-,  and  tri-methyl- 
xyloses.  Pure  dimeihylxylan  (I),  m.  p.  194—196° 
(slight  decomp.) ,  [a]l>  *  —92°  in  chloroform,  is  obtained 
by  two  inethylations  of  xylan  with  potassium  hydr¬ 
oxide  and  methyl  sulphate  under  prescribed  condi¬ 
tions,  proof  that  the  methyl  groups  occupy  the 
2  and  3  positions  being  obtained  from  the  following 
reactions.  Hydrolysis  of  I  with  1*2%  methyl- 
alcoholic  hydrogen  chloride  yields  dimetkylmethyl- 
xylomde  (II),  b.  p,  about  8070-04  mm.,  njj  1*4581, 
[ajy*  +61*8°  in  methyl  alcohol,  which  is  further 
methylated  with  methyl  iodide  and  silver  oxide  to 
yield  trimethylmcthylxyloside ;  this  is  hydrolysed  to 
2:3:  4-trimethylxylose  (Carruthers  and  Hirst,  J.C.S., 
1922,  121,  2299)  in  81%  yield,  slight  losses  arising 
from  the  formation  of  furan  derivatives  as  by¬ 
products.  Hydrolysis  of  II  with  3%  hydrochloric 
acid  at  100°  gives  an  85%  yield  of  2  :  3-dimethyl- 
xylose,  nfi  1*4783,  [a]?,1  +22-6°  in  water,  characterised 
as  its  anilide ,  m.  p.  146°.  By  hydrolysis  and  subse¬ 
quent  oxidation  with  bromine  II  is  converted  into 
2  : 3-dimethyl-y-xylonolactone  (III),  b.  p.  about 
115°/(M)2  mm.,  n] J"5  1*4640,  [ajg*  +97°  (initial  value 
in  water),  characterised  by  conversion  into  the  phenyl- 
hydrazide  and  p - bromoph enylhydrazide,  m.  p.  150 — 
151°,  of  3  : 5-dimethylxylonic  acid.  Hydrolysis  of 
III  in  aqueous  solution  is  very  slow,  equilibrium  being 
approached  only  after  400  hrs.,  and  on  complete 
methylation  it  is  converted  into  2:3:  5-trimethyl- 
y-xylonolactone,  thus  confirming  its  structure  as  a 
y -lactone.  Hence  positions  4  and  5  of  the  original 
dimethylxylose  from  dimethylxylan  must  be  un- 
methylatcd,  the  pyranosc  form  of  the  sugar  yielding 
a  furanose  type  of  lactone,  and  in  xylan  these  two 
positions  must  be  involved  either  in  linking  the 
p- xylose  units  or  in  ring  formation.  J.  W.  Baker. 

Starch.  (Sir)  J.  C.  Irvine  (Bee.  trav.  chim., 
1929,  48,  813 — 816). — Polysaccharides  derived  from 
dextrose  arc  divided  into  two  .classes.  (1)  Methyl¬ 
ation  (methyl  sulphate  and  iodide)  proceeds  regularly 
until  the  methoxyl  content  is  37%;  further  methyl¬ 
ation  is  effected  indirectly  by  chlorination  and  subse¬ 
quent  treatment  with  sodium  methoxide  (e.^.,  starch, 
glycogen,  tetra-amylose).  (2)  Methylation  proceeds 
regularly,  yielding  the  fully  methylated  derivative 
(e.g.>  cellulose,  hexa-amylose) .  Hydrolysis  of  the 
fully  methylated  derivatives  of  both  classes  gives 
2:3: 6-trimethylglucosc.  This  has  a  tendency  to 
exist  in  1  :  4-  and  1  :  5-ring  modifications,  indicating 
that  the  parent  substances  may  be  structurally 
different.  The  oxygen  ring  in  starch  probably  differs 
from  that  in  cellulose.  Starch  and  cellulose  may  be 
polymerides  of  isomeric  anhydrides  of  a-  and 
p -glucose  (1  :  4-  and  1  :  5-ring,  respectively). 

H.  Burton. 

Dissolution  and  acetylation  of  starch.  Y. 
Tsuzuki  (Bull.  Che m .  Soc.  Japan,  1929,  4,  153 — 156). 
— Besides  glycerol,  starch  is  soluble  to  the  extent  of 
10%  in  fused  erythritol  at  150—160°,  less  easily 
soluble  in  mannitol  at  180 — 190°,  and  very  slightly 
soluble  in  ethylene  glycol  at  190°.  In  methyl  alcohol 
at  185°  the  starch  neither  swells  nor  dissolves. 


Triacetylstarch  is  obtained  by  acetylation  with 
acetic  anhydride  in  glycerol  solution.  This  product, 
which  is  more  soluble,  less  viscous  in  solution,  and  lias 
a  lower  specific  rotation  than  that  obtained  by 
acetylation  in  zinc  chloride  solution  (this  vol.,  175), 
has  probably  suffered  some  depolymerisation.  Un¬ 
treated  potato  starch,  dissolved  in  glycerol  containing 
zinc  chloride  at  160 — 170°,  and  acctylated  by  treat¬ 
ment  with  acetic  anhydride  at  70°,  yielded  a  product 
[a]D  +164°  in  chloroform,  M  4000 — 6000.  Initial 
dissolution  of  the  starch  at  a  higher  temperature  gave 
a  triacetyl  compound  which  was  further  dcpoly- 
merised,  [a]D  +146°,  M  3200.  The  polysaccharides 
obtained  in  either  case  by  deaectylation  were  non- 
reducing  and  gave  a  blue  colour  with  iodine. 

T.  H.  Morton. 

Lignin.  III.  Destructive  distillation  of 
lignin  from  corn  cobs.  M.  Phillips  (J.  Amer. 
Chem.  Soc.,  1929,  51,  2420 — 2426). — The  lignins  arc 
obtained  by  the  following  methods  :  (a)  heating  the 
corn  cobs  with  2%  sodium  hydroxide  solution  under 
pressure  and  acidifying  the  alkaline  liquors,  (6)  pro¬ 
longed  treatment  with  hydrochloric  acid  [dlf>  1*21)  at 
the  ordinary  temperature,  and  (c)  prolonged  treatment 
with  72%  sulphuric  acid  at  the  ordinary  temperature. 
Distillation  of  lignin  a  at  380 — 400°  under  ordinary 
pressure  gives  aqueous  distillate  (15*5%  of  dry,  ash¬ 
free  lignin),  oil  (17*7%),  carbon  residue  (52*2%  of 
lignin  used),  and  gas  (13*5%  by  difference).  The 
aqueous  distillate  contains  acetone  (0*13%),  methyl 
alcohol  (1*9%),  and  acids  (as  acetic  0*05% ;  this  small 
value  is  probably  due  to  deacetylation  during  the 
alkali  treatment),  whilst  the  oil  consists  of  acids 
(8-6%),rphenols  (84%),  and  hydrocarbons  and  neutral 
compounds  (7*2%).  Lignins  b  and  c  afford  about  the 
same  amounts  of  aqueous  distillates  as  a ;  these  contain 
more  acetone  and  acetic  acid  but  less  methyl  alcohol 
(probably  due  to  smaller  methoxyl  contents  of  b 
and  c)  than  the  distillate  from  a.  About  one  half  the 
amount  of  oil  is  formed,  but  the  carbon  residue 
increases.  H.  Burton. 

Lignin  colouring  matters.  F.  Podbreznik 
(Bull.  Inst.  Pin,  1928,  233—236,  245—250;  Chem. 
Zentr.,  1929,  i,  1212 — 1213). — A  study  of  the  colour 
reactions  of  lignin.  The  reaction  with  alcoholic 
pliloroglueinol  and  hydrochloric  acid  is  not  merely  a 
chemical  reaction,  but  is  concerned  with  selective 
adsorption.  The  behaviour  of  lignin  obtained  in 
different  ways  was  examined  A.  A.  Eldridge. 

[Preparation  of]  diamines  and  ammo-alcohols. 
N.  Putochin  (Trans.  Inst.  Pure  Chem.  Reagents, 
Moscow,  1927,  No.  C,  10 — 21). — By  the  use  of  more 
concentrated  sodium  hydroxide  solution  and  distill¬ 
ation  of  the  liquid  to  dryness,  nearly  theoretical 
yields  of  diamines  were  obtained  by  Gabriel’s  method 
(A.,  1888,  1292).  The  method  is  convenient  for  the 
preparation  of  primary  hydroxy  amines,  e,g.}  of 
y-hydroxypropylamine  (90%  yield)  from  y-phthal- 
imidopropvl  bromide,  and  of  e -hydroxyamylamine, 
m.  p.  26°,  b.  p.  221—222°,  C  0-9488,  »{J  1*46 IS 
(chloroplatinate,  m.  p,  180°). 

Chemical  Abstracts. 

Behaviour  of  isomeric  r-a -br  omopropionyl- 
norva3in.es  and  r-alanylnorvalines  towards 
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N-alkaU,  erepsin,  and  trypsin-kinase.  E. 
Abperhalbek  and  W.  Zeisset  (Fermentforsch., 
1929, 11,  119 — 126). — Treatment  of  dl-norvaline  with 
etf-a-bromopropionyl  bromide  and  2iY-sodium  hydr¬ 
oxide  solution  affords  two  a~  bromop  rap  i onyln  or  valines , 

(A) ,  in.  p.  128*5 — 129*5°  after  sintering  at  126°,  and 

(B) ,  m.  p,  130*5 — 131*5°  after  sintering  at  129°. 
Animation  of  A  and  B  affords  the  corresponding 
inactive  alanylnorvalincs  (I),  m.  p.  218 — 219°  with 
darkening  after  sintering  at  184°,  and  (II),  m.  p. 
224 — 225°  (decomp.),  respectively.  Fission  of  I  and 
II  does  not  occur  with  trypsin -kinase  at  pn  8*4  and 
37°  or  with  If -sodium  hydroxide  at  37°.  Erepsin 
(pH  7*8)  has  no  action  on  II,  whilst  I  undergoes  25% 
hydrolysis.  Partial  hydrolysis  of  A  and  B  occurs 
with  Y-sodium  hydroxide ;  trypsin-kinase  (pH  7*8) 
has  some  action  on  A  but  practically  none  on  B. 

H.  Burton, 

Constitution  of  sulphur  and  nitrogen  com¬ 
pounds  derived  by  substitution  of  the  carboxyl 
group.  G.  Oddo  (Rec.  trav,  chim.,  1929,  48,  875 — 
879). — On  the  basis  of  his  tetragonal  mesohydrie  form 
of  the  carboxyl  group  I  (cf.  A.,  1907,  ii,  15;  1922,  ii, 
367),  the  author  discusses  the  constitution  of  various 
compounds  obtained  by  substituting  the  ketonic  or 
hydroxylic  functions  of  the  carboxyl  group  by  ‘S  or 
*SH,  and  by  *NH  or  *NHR,  both  separately  and 
together  in  the  latter  case.  These  compounds  are 
considered  to  possess  the  usual  formula  only  in  their 
alkyl  derivatives,  the  free  substances  having  a  meso¬ 
hydrie  form,  e.g II,  which,  by  fission  in  the  directions 
(a)  and  (b)  affords  normal  and  tso- alkyl  derivatives. 

“ Q  — Q  a  — NXfj, 

-o  R-C  H  (II.)  R—  c  Ah  <iil» 

-Pfx*  -NX* 

In  support,  the  cases  of  amidines,  hydrazines,  and 
hydroxylamino-oximes,  the  mesohydrics  III  (X,  X^= 
H,  NH2,  and  OH,  respectively)  of  which  are ^  sym¬ 
metrical  and  can  afford  but  one  product  by  fission  at 
(a)  or  (6),  are  instanced.  C.  W.  Shoppee. 

Synthetic  carbamide  from  ammonia  and 
carbon  dioxide.  G.  A.  Yakoviun.— Sec  B.,  1929, 
707. 

Carbamide  series :  nitrocarbamide,  nitro- 
biuret,  and  dicyanic  acid.  K.  C.  Blanchard 
(Abst.  Theses  Mass.  Inst.  Tech.,  1929,  No.  4, 50 — 51). — 
Carbamide  and  monosubstituted  carbamides  may  be 
used  as  a  source  of  cyanic  acid  or  carbylamines, 
respectively,  for  the  preparation  of  mono-  and  s-di- 
substituted  carbamides,  the  dry  reactants  being 
heated  together  at  160°,  or  boiled  in  aqueous  solution. 
Aromatic  and  aliphatic  secondary  amines  similarly 
give  very  poor  yields  of  as-disubstituted  carbamides. 
The  introduction  of  a  nitro-group  decreases  the 
stability,  nitrocarbamide  readily  breaking  down  into 
cyanic  acid  and  nitramidc,  and  hence  it  acts  as  a 
nitrating  agent  in  concentrated  sulphuric  acid  solution. 
The  decomposition  is  promoted  by  alkalis  but  hindered 
by  mineral  acids.  In  aqueous  solution  nitrocarb¬ 
amide  reacts  with  ammonia  and  amines  to  yield 
carbamide  or  its  derivatives.  In  a  similar  manner 
mtrobiuret  is  a  source  of  nascent  dicyanic  acid  which, 


in  the  absence  of  amines,  forms  allophanic  acid  and 
hence,  ultimately,  carbamide  and  carbon  dioxide, 
whilst  it  reacts  with  amines  to  yield  ^-substituted 
biuret  derivatives.  In  moist  alcohol  nitrobiuret 
yields  allophanic  esters  and  ultimately  carbamie 
esters,  and  in  concentrated  sulphuric  acid  the  nitre- 
nitrogen  is  quantitatively  evolved.  By  the  applic¬ 
ation  of  these  synthetic  methods  the  following  new 
compounds  have  been  prepared  but  are  not  described  : 
s  ‘dun-amyl-,  n-arnyl-,  m-di-n-butyl-  (pier  ate),  as  -phenyl- 
n-propyl-  (picrate ;  oxalate),  m-phenyl-n-buiyl-carb- 
amides;  os -n-propyl-,  n-buiyl-,  benzyl-,  u-naphthyl-, 
<#mf -dimethyl-,  diethyl-,  di-n-buiyl phenylcthyl-,  and 
pheriyl-n-propyl-biureis .  J.  W.  Baker. 

Preparation  of  ethyl  phosphinoaeetate.  A.  E. 
Arbuzov  and  G,  C.  Kama!  (J,  Russ.  Phys.  Chem . 
Soc.,  1929,  61,  619 — 622). — Yields  of  ethyl  phospbino- 
acetate  reaching  95%  are  obtained  by  the  interaction 
of  sodium  ethoxide,  diethyl  phosphate,  and  ethyl 
chloroacetate  in  absolute  alcoholic  solution.  In 
other  solvents,  such  as  ether  or  light  petroleum,  the 
yields  are  considerably  smaller  (cf.  A.,  1914,  i,  651). 

R.  Truszkowski. 

Syntheses  with  ethyl  phosphinoaeetate.  A.  E. 
Arbuzov  and  A.  I.  Razumov  (J,  Russ.  Phys.  Chem, 
Soc.,  1929,  61,  623 — 628).— -Ethyl  sodiophosphino- 
acetate  is  condensed  with  methyl  iodide  to  yield  ethyl 
a  -  diethylph  osphinoprop  ionate ,  b.  p.  127°/5  mm.,  and 
oL-diethylphoaphinopropionic  acid,  which  could  not  be 
distilled  without  decomposition.  These  products 
gave  on  hydrolysis  a-phosph mopropionic  acid ,  m.  p, 
119 — 132°.  Better  yields  of  the  phosphinopropionic 
ester  are  obtained  using  the  potassium  salt  of  ethyl 
phosphinoaeetate  in  the  above  reaction,  no  diethyl- 
phosphinopropionic  acid  being  obtained  in  this  case. 
Ethyl  benzyldieihylphosphinoacetate,  b.  p.  180°/3  mm., 
and  benzylphosphinoacetic  acid,  m»  p,  137 — 145°,  are 
prepared  similarly.  R»  Truszkowski. 

Organic  additive  compounds  of  calcium 
chloride  and  calcium  iodide.  F.  R.  Greenbaum 
(J.  Amer.  Pharm.  Assoc.,  1929,  18,  784— 789).— The 
following  compounds  have  been  prepared  according  to 
G.P,  306,804  (cf.  B.,  1918,  636a)  ;  calcium  iodide 
additive  products  with  carbamide,  m.  p.  95°,  thio- 
carbamide ,  hexamethylenetetramine,  m.  p.  180°, 
urethane ,  ihiosinamine,  antipyrine ,  monoacetylthio- 
carbamide,  mmioacetylcarbamide,  ph enylcarbamid e ,  and 
calcium  chloride  additive  products  with  all  the 
above  (calcium  chloride-urethane ;  calcium  chloride- 
aceiylcarbamide,  m*  p,  135—140°;  calcium  chloride- 
thiocarbamide,  m.  p.  175—177°).  In  the  case  of 
calcium  chloride  usually  4  mols,  of  the  base  enter 
into  the  additive  combination  and  with  calcium 
iodide  6  mols.  The  additive  compounds  are  stable 
and  less  hygroscopic  than  either  calcium  chloride  or 
iodide,  E.  H.  Sharples. 

Acetoxymercuric  chloride.  F.  C.  Whitmore 
and  G.  J.  Leuck  (J.  Amer.  Chem.  Soc.,  1929,  51, 
2589—2590). — The  salt,  HgCl.>,Hg(OAc)2,  described 
by  Donk  (A,,  1907,  i,  819)  is  acetoxy  mercuric  chloride, 
HgChOAe,  It  is  not  possible  to  mereurate  dimethyl- 
aniline,  phenol,  or  p-cresol  with  this  salt. 

H.  Burton. 
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Manufacture  of  lead  tetraethyl.  H.  W.  Daudt, 
— Bee  B.,  1929,  709. 

Nomenclature  of  organic  compounds  of  com- 
plex  function.  A.  M,  Patterson  (Rec.  trav.  chim., 
1929,  48,  1012— 1017).— Analysis  of  the  nomen¬ 
clature  (literature)  of  2557  compounds  reveals  an  order 
of  precedence  of  groups  in  fairly  good  agreement  with 
the  proposals  previously  made  (A.,  1918,  i,  97). 

H.  Burton. 

Catalytic  transference  of  hydrogen  between 
organic  compounds.  S.  Akabori  and  T.  Suzuki 
(Proc.  Imp.  Acad.  Tokyo,  1929,  5,  255—256;  cf. 
Wieland,  A.,  1923,  i,  167). — By  treating  a  compound 
which  is  capable  of  splitting  off  hydrogen  with  one 
capable  of  easy  reduction,  in  presence  of  an  activating 
agent  (palladiu  m  -black ) ,  transference  of  hydrogen 
takes  place  from  the  former  to  the  latter.  Cinnamic 
acid,  oleic  acid,  eugenol,  and  eoumarin  when  heated 
with  tctrahydronaphthalenc  and  palladium  give  good 
yields  of  hydroeinnamic  acid,  stearic  acid,  hydro- 
eugenol,  and  hydrocoumarin,  respectively.  A  mixture 
of  tetrahydroquinoline  (1  mol.)  and  maleic  acid 
(2  mols.)  is  converted  quantitatively  into  quinoline 
and  succinic  acid.  Piperidine  is  not  reduced  by 
maleic  acid  and  palladium  but  gives  an  almost 
theoretical  yield  of  pyridine  with  safrole  and  palladium . 
Tetrahydro i'soquinoline  is,  and  tetrahydropapaverine 
is  not,  reduced  by  anethole  and  palladium ;  nicotine 
gives  small  quantities  of  nicotyrine  with  these 
reagents.  A,  A,  Goldberg. 

Synthesis  of  isoamylct/cfopentane.  J.  Me  A, 
Harris,  jun.  (J.  Amer.  Chem.  Soc.,  1929,  51,  2591). — 
Magnesium  tsoamyl  bromide  converts  cyclopentanone 
into  1-woamylcycZopcntanol,  b.  p.  101°/17  mm., 
df  0-8S48,  n?;  1*4549,  dehydrated  by  means  ofp-toluene- 
sulphonic  acid  to  1  -  tsoamyl- Ahq/dopentene,  b.  p. 
168 — 170°/760  mm,,  72?  0*8010,  1*4467.  Catalytic 
reduction  (platinum-black)  of  this  affords  fsoamyl- 
CJ/cJopentane,  b.  p.  168— 170°/760  mm.,  df  0*7837, 

1-4321.  H.  Burton. 

Thermal  reactions  of  pure  organic  substances 
under  high  hydrogen  pressures,  F.  Hofmann 
and  K.  Lang.— See  R„,  1929,  707. 

3 : 4-DichlorofLuorobenzene.  G.  M.  Kraay 
(Rec.  trav.  chim.,  1929,  48,  1055 — 1057). — Diazotis- 
ation  of  3  : 4-dichloroaniline  in  a  large  excess  of 
sulphuric  acid  and  subsequent  decomposition  with 
boiling  hydrofluoric  acid  (1  litre  per  mol.  of  base) 
affords  a  product  which  after  removal  of  3  ;  4-dichloro- 
phenol  and  fractionation  has  b.  p.  170*9 — 171*4°/762*6 
mm.,  and  contains  90*6%  of  3  : 4-dichlorofluoro- 
benzene.  The  impurity  present  is  probably  o-diehloro- 
benzene.  H.  Burton. 

2  :  5  -Dichlorofluorobenzene  and  other  arom¬ 
atic  fluoro-comp ounds .  T.  de  Crauw  (Rec.  trav. 
chim.,  1929,  48,  1061 — 1065). — Chlorination  of 

m-fluoroacetanilide  with  1  mol.  of  chlorine  in  acetic 
acid  solution  and  hydrolysis  of  the  mixture  of  products 
obtained  with  38%  hydrochloric  acid  affords  4 -ckloro- 
3 -fluoroanUim  (1),  m.  p.  61°  {acetyl  derivative,  m.  p. 
146°),  2 -ch lorody'fluoroan i line  (II).  m.  p.  26°  {acetyl 
derivative,  m.  p.  91°),  and  a  small  amount  of  2  :  4 -di- 
chloro-5-fiuoroaniline  (III),  m.  p.  67°  {acetyl  derivative, 


m.  p,  126°,  obtained  also  in  90%  yield  by  dichlorin- 
ation  of  m-fluoroacetanilide).  Replacement  of  the 
amino-group  with  chlorine  by  the  usual  method  gives 
2  :  5-dichloroftuorobenzene,  b.  p.  168°/760  mm.,  m.  p. 
2° ;  similarly,  II  yields  3  :  4-dichlorofluorobenzene  (cf, 
Ivraay,  preceding  abstract)  and  HI  furnishes  2:4:5- 
trichlorofluorobenzem,  m.  p.  62°.  When  these 
chlorofluorobenzenes  are  treated  with  sodium  raeth- 
oxide  the  fluorine  atom  is  replaced  by  the  hydroxyl 
group,  affording  the  appropriate  di-  or  tri-chloro- 
phenol.  H.  Burton. 

Reaction  between  magnesium  phenyl  bromide 
and  some  amides  of  sulphonic,  sulphinic,  and 
sulphenic  acids.  H.  Gilman  and  C.  C.  Vernon 
(Rec.  trav.  chim.,  1929,  48,  745— 747).— Under 
ordinary  conditions  no  reaction  occurs  between 
magnesium  phenyl  bromide  and  substituted  amides 
of  benzene-sulphonic,  -sulphinic,  and  -sulphenic  acids. 
Thus  p  -toluenes  ulphondiphenylamidc  in  boiling 
anisole  gives  62*5%  of  unchanged  amide,  a  little 
diphenyl,  and  much  tar ;  di-p-toluenesulphimide  in 
toluene  gives  63%  of  unchanged  imide,  a  little 
diphenyl,  and  a  small  amount  of  a  substance,  m.  p. 
165°,  whilst  88*8%  of  unchanged  benzenesulphin- 
anilidc  was  recovered  from  its  reaction  in  ether, 
Benzenesulphendiethylaraide  (Lecher  and  Hol- 
schneider,  A.,  1924,  i,  728)  in  toluene  at  70°,  however, 
yields  phenyl  sulphide  (69*4%  yield  calculated  on  the 
reacting  sulphide)  and  diethylamine,  45*5%  of  the 
amide  being  recovered  unchanged.  J.  W.  Baker, 

Conjugated  systems,  I.  Chlorination  of 
plienylbutadiene,  I.  E.  Musk  at  and  K.  A. 
Huggins  (J.  Amer.  Chem.  Soc.,  1929,  51,  2496 — 2503). 
— Treatment  of  a-phenylbutadiene  with  chlorine 
(1  mol.)  in  various  solvents  and  at  —80°  to  150° 
affords  in  all  cases  the  yd-dichloride  (I),  b.  p.  125°/3 
mm.  (ozonolysis  product  benzaldehyde).  Treatment 
of  I  with  aqueous  potassium  hydroxide  at  90°  yields 
S-chloro-oL-pheniflbutadiene  (II),  b.  p.  115*5°/3*5  mm., 
m.  p.  53°,  obtained  also  when  I  is  boiled  for  several 
hours.  The  action  of  silver  oxide  and  water  on  I 
gives  y-phenyl-A^-butenoic  acid,  formed  by  oxid¬ 
ation  of  the  corresponding  intermediate  aldehyde. 
Further  chlorination  of  I  in  chloroform  solution  yields 
a  mixture  of  stereoisomeric  a  8y  o  - 1  et  rachloro-  a-  phenyl  - 
butanes,  b.  p.  155 — 166°/7  mm.,  which  on  treatment 
with  zinc  dust  (1  mol.)  at  the  water-bath  temperature 
furnishes  I,  and  with  2  mols,  gives  a-phenylbutadiene. 
Treatment  of  II  with  chlorine  (1  mol.)  affords  ySS-tri- 
chloro- a-phenyl- &a-butene,  b.  p.  140°/5  mm.  (ozonolysis 
product  benzaldeli3rde),  chlorinated  further  to 
a $y§§-penla ckloro-a-phenylbutane,  b.  p.  162°/5  mm. 
Straus*  results  (A.,  1909,  i,  638)  on  the  bromination  of 
a-phenylbutadiene  are  confirmed.  H.  Burton. 

Reactions  and  space  formula  of  diphenyl. 
E.  E.  Turner  (Rec.  trav.  chim.,  1929,  48,  821 — 
825). — The  theory  of  substitution  in  the  diphenyl 
molecule  is  discussed.  The  different  significance  of 
physical  and  chemical  experiments  regarding  the 
space  formula  of  diphenyl  is  stressed. 

H.  Burton. 

Directive  effects  hi  the  diphenyl  and  fluorene 
series.  C.  Ruiz  (Anal.  Asoc.  Quim.  Argentina,  1928. 
16,  187 — 196;  cf.  this  voL,  1063). — The  course  of 
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substitution  in  diphenyl  and  fluorene  compounds  is 
discussed  from  the  point  of  view  of  Holleman’s  theory. 
In  either  series  substitution  takes  place  according  to 
the  usual  rules  in  the  less  stable  nucleus,  containing 
an  activating  ( o ,  ^-directing)  group.  Under  vigorous 
conditions  the  formation  of  a  quinonoid  conjugated 
system  allows  substitution  in  the  second  nucleus. 
Further  support  is  given  to  the  conception  of  fluorene 
as  a  2  ;  2'-substituted  diphenyl.  R.  K.  Callow. 

Dicymyl  [s-pp'-ditolyltetramethyle  thane].  E. 
Boedtker  and  R.  Kerlov.— See  this  vol.,  1071. 

Phenylindenes.  Extension  of  Wolffs  reaction 
to  the  direct  preparation  of  a  hydrindene  from  the 
corresponding  ketone.  C.  Moureu,  C.  Dufraisse, 
and  P.  Gagnon  (Compt.  rend.,  1929,  189,  217—218). 
—By  the  reduction  of  yy» diphenyl -a-hydrmdone- 
phenylhydrazone  (or  semicarbazone)  with  alcoholic 
sodium  ethoxide  in  a  sealed  tube  at  200°  (cf.  Wolff, 
A.,  1912,  i,  988)  a  good  yield  of  yy-diphenylhydrindcne 
is  obtained.  Best  results  are  obtained  by  forming 
the  sodium  ethoxide  in  situ,  the  alcohol  being  intro¬ 
duced  in  a  small  separate  tube  and  thus  kept  out  of 
contact  with  the  sodium  until  after  the  reaction  tube 
is  sealed.  J.  W,  Baker. 

Synthesis  of  mes  o~alkyl  and  meso-aryl 
anthracene  derivatives.  VI.  E.  de,B.  Barnett 
and  N.  E.  Goodway  (J.C.S.,  1929,  1754 — 1761). — 
D-Benzhydrylanthrone  reacts  with  the  appropriate 
Grignard  reagent  to  yield  IQ-benzhydryl-Q-metkyl-, 
m.  p.  216°,  10-benzhydryl-9-benzyl- ,  m.  p.  181°,  and 
9-phenyl-IQ-benzhydryl-}  m.  p.  222°,  -9  :  10-dihydro- 
anthranoi- 9,  These  are  converted  by  heating  with 
acetic  acid  containing  hydrochloric  acid  into  10 -benz- 
liydryl-9 -methyl-  and  1 0-benzhydryl-9-benzyl-,  m.  p. 
236°,  -anthracenes  :  the  phenyl  derivative,  however, 
could  not,  be  purified.  2-Methyl-9-anthrone  (I), 
m.  p.  103°  (Limpricht,  A.,  1901,  i,  145,  gives  m.  p. 
100°),  generally  gives  only  resinous  products  with  the 
Grignard  reagent,  bub  a  poor  yield  of  2  :  9 -dimethyl- 
anthracene  (II),  m.  p.  85°,  and  a  good  yield  of  9-benzyl- 
2-methylanthracene  (III),  in.  p.  139°,  are  similarly 
obtained.  Treatment  of  II  with  bromine  in  carbon 
disulphide  converts  it  into  9-bromomethyl‘2-mdhyl- 
anthrac&ne ,  m.  p.  150°  (decomp.),  which  is  readily 
converted  into  the  corresponding  9 -p iperidinomethyl- , 
m.  p.  128°,  and  9 -anilinomethyl- ,  m.  p.  159°  (164°  on 
remelting),  derivatives,  and  by  further  action  of 
bromine  gives  10-bromo-9-broinomethyl-2-methylanlhr- 
acene,  m.  p.  190°,  which  also  yields  the  corresponding 
9-piper idinomethyl- ,  m.  p.  167°,  and  9-anilinometh yl- , 
m.  p.  144°,  derivatives.  Similar  bromination  of  III 
yields  1 0  -  brmno-  9 -benzyl-2  -methylan  thracene,  m.  p. 
164°.  By  the  pyridine-acetic  anhydride  method  I  is 
converted  into  2-methyl-9-anthranyl  acetate,  m,  p. 
143°,  and  by  methylation  with  methyl  ^-toluene- 
sulphonate  into  2-methyl-9-anthranyl  methyl  ether , 
in.  p.  77°.  Reduction  of  2-methylanthraquinone 
either  by  tin  and  hydrochloric  acid  (Padova,  A.,  1909, 
i,  655)  or  aluminium  powder  and  concentrated 
sulphuric  acid  (G.P.  201,542)  yields  a  mixture  from 
which,  after  acetylation,  3 - m ethyl -9 -anthr a nyl  acetate, 
nu  p.  139°,  may  be  separated  by  fractional  crystallis¬ 
ation,  and  is  hydrolysed  to  3 -meth  yl  -  9 -an  th  rone,  m.  p. 
101°,  By  reactions  similar  to  those  above  this  is 


converted  into  3  :  9 -dimethylanthracene,  m,  p.  85° 
[9-6ro??m-derivative  (not  pure),  m.  p.  145°  (decomp.)]; 
lO-bromo-d-bromomethyl-S-rnethylantkracene,  m.  p. 
186°  (9-piperidvnomethyl  derivative,  m.  p.  140°) ; 
9-benzyl-9-meihylanlhracene ,  m.  p.  101°  (10 -bromo- 
derivative,  m.  p.  139°).  J.  W.  Baker. 

Sulphonation  of  phenanthrene.  I.  New 
monosulphonate.  II.  Disulplionation.  L.  F. 
Fieser  (J.  Amer.  Chem.  Soe.,  1929,  51,  2460 — 2470, 
2471 — 2486). — I.  Sulphonation  of  phenanthrene  with 
sulphuric  acid  (2  mols.)  at  120—125°  for  3  hrs.  (cf. 
Werner  and  others,  A.,  1902,  i,  437 ;  Sandqvisfc,  A., 
1912,  i,  843)  gives  optimum  yields  of  phenanthrene- 
2-sulphonic  acid  (I)  [25%;  p -toluidine  salt,  m.  p. 
291°  (corr,)],  and  -3-sulphonic  acid  (II)  [27%; 
j  -toluidine  salt,  m.  p.  222°  (corr.)].  Separation  of 
1  and  II  is  best  effected  by  conversion  first  into  the 
mixed  sodium  salts,  removal  of  I  as  the  insoluble 
barium  salt,  and  purification  of  II  through  the 
barium  and  potassium  salts.  The  corresponding 
hydroxyphenanthrenes  are  readily  obtained  by  fusion 
of  the  barium  salts  with  potassium  hydroxide  at 
290—325°.  When  sulphonation  is  carried  out  at  60° 
during  3  days,  I  (1S%),  II  (18%),  the  9-sulphonic  acid 
(III)  [13%;  p -toluidine  salt,  m.  p.  236°  (corr.)],  and 
phenanthrene- 1  -sulphonic  acid  (IV)  [8%;  p -toluidine 
salt,  m.  p.  267°  (corr.);  potassium  (V),  barium ,  and 
ferrous  salts;  methyl  ester,  in.  p.  102°]  arc  obtained; 
these  are  separable  by  a  process  similar  to  that  for 

1  and  II.  The  non-isolation  of  III  and  IV  during 
sulphonation  at  120°  is  probably  because  of  their 
further  sulphonation.  Acetylation  of  the  product 
obtained  by  alkali  fusion  of  a  residue  from  the  sulphon¬ 
ation  at  60°  affords  the  acetate  (VI),  m,  p.  135 — 136°, 
of  1-hydroxyphenanthrene  (VII),  m.  p.  157°  (corr.) 
[9  :  10 -quinone,  m.  p.  227°  (corr.)].  Oxidation  of  V 
and  VI  with  chromic  oxide  in  acetic  acid  solution  gives 
potassium  phenanlhrene-9  :  IQ-quinone- 1  -sulphonate 
and  1  -acetoxyphenanthrene-9  ; 10 -quinone,  m.  p.  201°, 
respectively.  When  VII  is  coupled  with  diazotised 
sulphanilic  acid  and  the  reaction  product  reduced  with 
socaum  hyposulphite  4-amino- 1-hydroxyphenanthrene 
(hydrochloride ;  triacetyl  derivative,  m.  p.  143°) 
results.  Oxidation  of  this  with  chromic  oxide  and 
dilute  sulphuric  acid  gives  phenanthrene- 1  :  4 -quinone, 
m.  p.  155°  (corr.),  converted  by  treatment  with  zinc 
dust  in  presence  of  acetic  anhydride  and  sodium 
acetate  into  1  :  k-diaceloxy phenanthrene,  m.  p.  137— 
138°,  Oxidation  of  this  with  chromic  oxide  in  acetic 
acid  solution  at  40°  affords  1  : 4-diacetoxyphcn- 
anthrene-9  :  10-quinone,  m.  p,  184°  (corr,). 

II.  Treatment  of  potassium  phenanthrene-3-sul- 
phonate  with  sulphuric  acid  at  125—130°,  subsequent 
neutralisation  of  the  reaction  mixture  with  potassium 
hydroxide  solution,  and  fusion  of  the  dry,  mixed 
potassium  salts  obtained  with  potassium  hydroxide  at 
280 — 305°  affords  a  mixture  of  dihydroxyphen- 
anfchrenes.  Acetylation  of  this  mixture  followed  by 
fractional  crystallisation  gives  3  : 6-,  m.  p,  124-5° 
(59%),  3  :  8-,  m.  p.  186°  (corr. ;  0-9%),  and  2  :  9-di- 
acetoxyphenanthrenes ,  in.  p.  122 — 123°  (10%).  Simi¬ 
larly,  potassium  phenanfchrene-2-sulphonate  yields 

2  :  6-  (54%), 2:7-,  m.p.  183-5°  (corr. ;  2-1%), and 2  : 8- 
d iacetoxyphe nanih renes,  m.  p.  125°  (1%).  In  both 
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cases  substitution  occurs  in  the  6-,  7-,  and  8-positions. 
The  following  dihydroxy phenanthrenes,  obtained  by 
hydrolysis  of  the  diacetates  with  alcoholic  sodium 
hydroxide,  are  described  :  2:6-,  m.  p.  239°  (eorr. ; 
dimethyl  ether ,  m.  p.  87°);  2  :  7-,  m.  p.  265°  (corr. ; 
dimethyl  ether ,  m.  p.  167 — 168°);  2  :  8*,  m.  p.  205° 
(corr.) ;  3  :  6-,  m.  p.  225°  (corr. ;  dimethyl  ether,  m.  p. 
105°) ;  3  :  8-,  m.  p.  253°  (corr. ;  dimethyl  ether ,  m.  p. 
117°).  Oxidation  of  the  diace  toxyphenanthrenes 
with  chromic  acid  in  acetic  acid  solution  yields  2  :  6-, 
m.  p.  220—221°  (corr.) ;  2:7-,  m.  p.  244°  (corr.) ; 
2  :  8-,*  in.  p.  223—224°  (corr.);  3:6-,  m.  p.  232° 
(corr.),  and  3  :  S-diacetoxyphenanthrene-9  :  10 -quinones, 
m.  p.  221—222°  (corr.).  2  :  6-  and  3  :  9- Dihydroxy - 
phenanihrene-9  :  10 -quinones  arc  also  described. 
Oxidation  of  3  :  6 -dimethoxyphenanthrene- 9  :  10 -quin- 
one,  m.  p.  241°  (corr.),  with  hydrogen  peroxide  in 
acetic  acid  solution  at  60—90°  affords  a  mixture  of 
5  :  & -dimethoxydiphmic  acid,  m.  p.  234°  (corr. ; 
obtained  also  from  diazotised  2-amino -4- me thoxy- 
bcnzoic  acid  and  cuprous  hydroxide),  and  the  lactone, 
m.  p.  194°  (corr.),  of  2-hydroxy-5  :  5'-dimethoxydi- 
phcnyl-2'-carboxylic  acid.  Methylation  of  the  lactone 
with  methyl  sulphate  in  alkaline  solution  gives 
2:5:  5 ' - trimethoxyd iphenyl-2 ' - ca rboxylic  acid,  m.  p. 
147 — 148°,  converted  by  treatment  with  cold  sulphuric 
acid  into  1:4:  9 -trim ethoxyfluorenone ,  m.  p.  157°. 
Treatment  of  the  above  diphenic  acid  with  sulphuric 
acid  at  50°  yields  1  :  9-dimethoxyfluorenone-4:-carboxylic 
acid,  m.  p.  303°  (corr.),  with  elimination  of  carbon 
dioxide  [amide,  m.  p.  268°  (corr.)].  Application  of 
Dimroth’s  boroacctic  anhydride  test  (A.,  1926,  297)  to 
a  series  of  mono-,  di-,  and  tri-hydroxyanthrene- 
9  :  10-quinones  confirms  the  observation  that  a  colour 
change  is  usually  given  only  when  a  hydroxyl  group  is 
in  the  1(8) -position.  The  3  :  4-dihydroxy-derivative 
gives  a  colour  change  probably  because  of  the  form¬ 
ation  of  the  .g.0>B-OAc  grouping.  Attempts  to 

isolate  the  disulphonie  acids  formed  during  the  mono- 
sulphonation  of  phenanthrene  (this  vol.,  1171)  failed. 
No  4-  or  5-substitutcd  derivative  has  been  isolated 
during  the  investigations.  H,  Burton. 

Phenylallylthioearb amide  as  a  solvent.  V.  P. 
Schischokin  (Ann.  Inst.  Anal.  Phys.-Chim.,  Leningrad, 
1928,  4,  195 — 224).— Phenylallylthiocarbamide  forms 
compounds  with  chloroform,  paraldehyde,  trichloro¬ 
acetic  acid,  and  acetic  anhydride,  and  probably  with 
acetic  acid,  dibromobenzene,  nitrobenzene,  ethyl 
alcohol,  methyl  alcohol,  allylthioearbimide,  benzene, 
toluene, and  naphthalene,  but  not  with  aniline,  o-nitro- 
anilinc,  or  diphcnylamine.  The  heat  of  fusion  of 
phenylallylthiocarbamide  is  computed  to  be  6400— 
6960  g.-cal.  per  mol.  The  internal  pressure  of  phenyl - 
allylthioearbamide  must  be  near  to  that  of  aniline,  and 
of  allylthiocarbim ide  to  that  of  nitrobenzene. 

Chemical  Abstracts. 

Derivatives  of  1  : l'-dinaphthyl.  A.  Corbel- 
lini  and  E.  .Debeneuetti  (Gazzetta,  1929,  59,  391 — 
399). — Both  the  2  :  2'-  and  1  :  V -positions  have  been 
assigned  to  the  linking  in  di-a-naphthol  (cf.  Will- 
statter  and  Schuler,  A.,  1928,  408:  Goldschmidt  and 
Wcssbcchcr,  ibid,,  409;  Zinke  and  Schopfer,  A.,  1924, 
i,  1081).  Further  evidence  has  now  been  obtained  for 


the  latter  view.  When  naphtliidine  is  diazotised  in 
suspension  in  dilute  sulphuric  acid  and  the  solution 
decomposed  by  heating  after  the  addition  of  carb¬ 
amide,  a  product  is  obtained  which  cannot  be  purified 
but  yields  when  methylated  with  methyl  sulphate 
4  :  4/-dimethoxy-l  :  1 '-dinaphthyl,  m.  p.  252°, 
identical  with  the  methylation  product  of  di-a- 
naphthol  obtained  by  other  methods.  By  Sandmeyer’s 
reaction  4  :  4c* -dichloro-1  :  V -dinaphthol,  m.  p.  215-5— 
216°,  and  4  :  4'-dibromo-l  :  1 '-dinaphthyl,  in.  p. 
217-5°  (lit.  215°),  are  obtained  from  naphtliidine.  The 
formation  of  naphthacarbazole  by  the  action  of  acid 
on  the  diamino-compound  in  the  preparation  of 
2  ;  2'-diamino-l  :  l'-dinaphthyl  from  PfJ-azonaphthol 
is  confirmed.  By  a  Sandmeyer  reaction  2  : 2'-di- 
amino-1  :  l'-dinaphthyl  yields  2  : 2' -dichloro-l  ;  I'-di- 
naphthyl,  m.  p.  151—152°.  Decomposition  of  the 
diazonium  sulphate  yields  a  substance,  m.  p.  about 
250 — 252°,  of  acid  properties,  and  not  the  expected 
dinaphthol.  R.  K.  Callow. 

Derivatives  of  2  :  5  -  dibromonitrobenzene, 
L.  C.  Raieord  and  B.  C.  Bren  (J.  Amer.  Chem.  Soe., 
1929,  51,  2539 — 2541). — Reduction  of  2  ;  5  :  2' :  5'- 
tetrabromoazobenzene,  m.  p.  247°  (corresponding  azoxy- 
derivative,  m.  p.  217°),  with  stannous  chloride  and 
hydrochloric  acid  gives  a  42%  yield  of  2  :  o-dibrotno- 
aniline  (I).  The  diazonium  chloride  (II),  decomp, 
explosively  above  117°,  from  I  is  reduced  by  stannous 
chloride  and  alcoholic  hydrochloric  acid  to  I,  and 
when  boiled  with  water  does  not  yield  a  phenol. 
P-Naphthol  and  II  yield  a  dye,  C16H10ON2Br2,  whilst 
with  aniline  the  corresponding  diazoammobenzene, 
m.  p.  185°,  results.  Rearrangement  of  this  into  the 
aminoazo-derivative  is  not  possible.  4-Bromo-2-nitro* 
anisole  gives  on  alkaline  reduction  5  :  b'-dibrom* 

2  :  2' -dimethoxy-azoxy-  and  -azo-benzenes,  m.  p.  121° 
and  238°,  respectively.  5  :  bf -Dibromo-% :  2 '-dimeth- 
oxyhy dr azobenzene,  m.  p.  120 — 121°,  is  converted  by 
the  usual  method  into  5  :  o' -dibromo-2  :  2 f -dimethox\j- 
benzidine,  m.  p.  168°  (dibenzoyl  derivative,  m.  p.  274°; 
dye  from  p-naphthol).  5  :  5' -Dibromo-2  :  2 f-diethoxy- 
hydrazobenzene  has  m.  p.  171 — 172°.  H.  Burton. 

Formation  of  mixed  azo -derivatives  corre¬ 
sponding'  with  alkylacetylacetones.  G.  Favrel 
(Compt.  rend.,  1929, 189,  335 — 337). — The  interaction 
of  diazonium  hydroxides  and  alkylacetylacetones 
under  slightly  modified  conditions  yields  mixed  azo- 
compounds  which  are  the  intermediate  stages  in  the 
formation  of  monophenyl  hydrazones  of  a -diketones 
(A.,  1901,  i,  167).  p-Chloroaniline  is  diazotised  in 
hydrochloric  acid  and  the  solution  treated  with  excess 
of  sodium  acetate  and  with  precipitated  calcium 
carbonate  until  only  half  an  equivalent  of  acetic  acid 
remains  free,  y- Ethylacetylacetone  in  ethereal  solu¬ 
tion  is  then  added.  y-p-Chlorobenzeiieazo-y-ethylacetyl- 
acetone,  m.  p.  34 — 35°,  separates.  The  p-bromo- 
compound,  in.  p.  73 — 74°,  p-?u fro-compound,  m.  p. 
76°,  and  y-p-nitroberizeneazo-y-methylacetylacekme,  m.  p. 
79°,  are  obtained  similarly.  When  the  azo-compounds 
arc  reduced,  the  aniline  is  obtained,  and  when  warmed 
with  water,  acetic  acid  and  the  monophenylhydrazone 
of  the  diketonc  are  formed.  R,  K,  Callow. 

Addition  reactions  of  azodicarboxylic  esters. 
R.  Stoll£  and  W.  Reichert  (J.  pr.  Chem.,  1929, 
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[il],  123,  74 — 81 ;  ef,  A.,  1924,  i,  1002 ;  1925,  i,  1489), 
— p-Cymene  and  methyl  azodicarboxylate  condense 
in  the  presence  of  concentrated  sulphuric  acid  or  of 
dry  hydrogen  chloride  and  a  trace  of  iodine  to  yield 
methyl  2  :  i}-diAydrazino-p-cymene-NN'N"N,"-teira~ 
carboxylate,  m.  p.  220°,  reduced  by  acetic  and  hydriodic 
acids  to  2  :  5-diamino-p-cymene ;  ethyl  azodicarb¬ 
oxylate  similarly  affords  the  corresponding  ethyl  ester, 
in*  p,  192°.  Phcnetolc  and  methyl  or  ethyl  azodi¬ 
carboxylate  furnish  methyl  and  ethyl  p -hydrazmo- 
pheneiole-'NW-dicarboxylale,  in.  p.  135°  and  81°, 
respectively,  reduced  by  acetic  and  hydriodic  acids  to 
p-arainophenol ;  anisole  yields  methyl  p -kydrazino- 
armoh-^W -dicarboxylaie,  m,  p*  99°.  Indene  con¬ 
denses  with  methyl  or  ethyl  azodicarboxylate  in  the 
presence  of  dry  hydrogen  chloride ;  the  condensing 
agent  also  reacts  with  the  indene,  affording  derivatives 
of  1-chlorohydr indene,  which,  since  addition  of  azo¬ 
dicarboxyl  ic  esters  to  saturated  compounds  has  not 
yet  been  observed,  are  considered  to  be  methyl  and 
ethyl  bchtoro-6-  or  ~l-hydrazinohydri?idemJ$W,-dicarb- 
oxylate,  m.  p.  138°  and  111°,  respectively*  Tetra- 
hydronaphthalene  condenses  with  methyl  or  ethyl 
azodicarboxylate  when  heated  in  a  sealed  tube,  giving 
products  which,  by  analogy  with  those  obtained  from 
toluene  and  bromobenzene  {A.,  1924,  i,  881),  are 
formulated  as  methyl  and  ethyl  3 -hydrazino-o  :  6  :  7  :  8- 
tefrahyd  ronaph  th  alene  -  NISI '  -  d  icarboxylate ,  m.  p.  136° 
and  106°,  respectively.  C.  W,  Shoprke* 

Thermal  decomposition  of  azodibenzoyl  and 
methyl  azodicarboxylate*  R.  Stoll£  and  W* 
Reichert  (J.  pr*  Chem,,  1929,  [ii],  123,  82—84;  ef. 
A*,  1912,  i,  225). — The  thermal  decomposition  of 
azodibenzoyl  in  high- boiling  media  such  as  dcca-  and 
tetra-hydronaphthalene  and  naphthalene  has  been 
investigated ;  50%  of  the  theoretical  amount  of 

nitrogen  is  evolved,  with  the  production  of  diphenyl - 
furodiazole  and.  benzoic  anhydride.  The  formation 
of  these  products  is  considered  to  be  due  to  the 
intermediate  production  of  “  te trabenzoylhydrazine , ’ 5 
OPhBzIN‘NICPliBz,  which  has  been  shown  by  Stolid 
and  Benrath  {A*,  1904,  i,  935)  to  yield  them  by  thermal 
decomposition.  A  scheme  to  explain  the  formation 
of  di-  and  tri-benzoylhydrazine,  which  have  been 
found  in  small  quantity  by  Stolid  and  Benrath  (he.  ciL), 
by  the  action  of  water,  is  suggested. 

Methyl  azodicarboxylate  is  more  stable  than  azo¬ 
dibenzoyl,  and  exhibits  no  decomposition  when  heated 
in  decahydronaphihalene  (188°) ;  in  tetraliydro- 
naphthalcne  no  decomposition  occurs,  but  addition  of 
the  ester  to  the  medium  affords  a  compound  of  m.p.  1 36° 
(cf.  preceding  abstract) .  When  heated  in  naphthalene 
(218°)  for  a  long  period,  methyl  azodicarboxylate 
evolves  65 — 70%  of  its  nitrogen,  giving,  as  the  main 
decomposition  products,  carbon  monoxide,  and  methyl 
carbonate  and  oxalate.  C.  W,  Shoppes. 

Ammo-oxidation.  XII,  Hydrazyls.  (3-Benz- 
oy  1- aa- di ar y Ihy dr azy Is .  S,  Goldschmidt  and  J. 
Bader  (Annalen,  1929,  473,  137— 162)*— Treatment 
of  benzoylazo-p-bromobenzene  with  copper  chloride 
in  alcoholic  solution  affords  benzoic  acid,  p-chloro- 
bromobenzene,  and  phenzoyhcctx-di-p-brom&phenyl- 
hydrazine ,  m*  p.  235°,  formed  also  by  the  action  of 


copper  acetate  on  p- benzoyl -p-bromophenyl hydr¬ 
azine  in  boiling  alcoholic  solution.  Similar  treatment 
of  ^benzoyl-p-anisylhydrazine,  m.  p.  139 — 140°,  gives 
$-benzoyl-aoc~di--p-anisylhydmzinei  m.  p.  228°.  $«Benz~ 
oyhoLK-di-'p-nitropkenylkydrazine  has  m.  p.  276°. 
P-Benzoyl-aa-diphenylhydrazine  is  obtained  by  the 
action  of  copper  acetate  on  benzoylphenylhydrazine 
in  alcoholic  solution ;  in  presence  of  benzenediazonium 
chloride  or  phenyllij'drazme  hydrochloride  the  yield 
is  improved.  The  mechanism  of  the  formation  of 
{3-benzoyl- aa-diarylhydrazines  from  benzoylaryl- 

hydrazines  is :  NHR'NHBz  _ _  NRINBz 

Bz-OH+NRTNH  oxWatlo°  [NR-NJX 
NRIN-NR-NHBz  — >  N2+NR*,-NHBz  (cf.  Tafel, 
A.,  1892,  i,  710;  Gattermann,  ibid.,  843).  Mixed 
P-bcnzoyldiarylhydrazmes  are  prepared  by  the  action 
of  copper  acetate  on  an  alcoholic  solution  of  a  benzoyl- 
aryl  hydrazine  and  aryl  hydrazine  hydrochloride. 
Using  phenylhydrazine  hydrochloride  and  the  appro¬ 
priate  p-benzoylarylhydrazine  the  following  were 
prepared  :  fi-beiizoyl-ct-plmiyl-a-p-brmtwphenyl-,  m.  p. 
198 — 199° ;  $-benzoyl-fx.~phenyhv.-p-anisyl-  (readily 
oxidised  in  solution) ;  fi-benzoyl-a-phenyl-a-ip-tolyl- , 
m.  p.  171 — 172°,  and  $*benzoyl-oL-phenyl*ar~p-nitro- 
phenyl-hydrazines,  m.  p.  172 — 173°.  Oxidation  of  the 
above  diary lhydrazines  with  potassium,  ferricyanide 
in  presence  of  alcoholic  sodium  methoxide  or  occasion¬ 
ally  with  lead  dioxide  affords  solutions  of  the  corre¬ 
sponding  tetrazans,  which  after  purification  are  used 
to  determine  the  equilibrium  t etrazan-hydrazy  1 .  At 
—80°  to  —50°  the  equilibrium  point  is  reached  much, 
more  slowly  than  at  —18°.  The  equilibrium  con¬ 
stant  is  smallest  for  the  di-p-nitrophenyl  derivative^ 
and  increases  in  the  following  order  :  di-p-nitrophenyl, 
phenyl-p-nitrophenyl,  di-p-bromophenyl,  phenyl-p- 
bromophenyl,  diphenyl,  phcnvl-p-tolyl,  di-p-tolyl, 
phenyl -p  -  an  i  ay  1,  di -p-anisyl  (wholly  dissociated  in 
acetone).  The  introduction  of  positive  groups  in  the 
para  positions  causes  an  increase  in  the  dissociation ; 
negative  groups  cause  a  decrease.  The  heat  of 
dissociation,  of  the  tetrazan  N*N  linking  varies  from 
5500  to  10,500  g.-eal.  for  di  benzoyl  tetraphenyl  tetrazan 
in  chloroform  or  toluene.  For  the  series  studied  the 
values  vary  from  5200  to  18,100g.-cal.  (extreme  limits), 
and  an  increased  degree  of  dissociation  corresponds 
with  a  decrease  in  the  heat  of  dissociation, 

H.  Burton. 

Vapour-phase  hydrolysis  o!  chloro-  and  bromo¬ 
benzene.  L.  Chalkley,  jun.  (J.  Amer.  Chem.  Soc*, 
1929,  51,  2489 — 2495). — When  chloro-  or  bromo¬ 
benzene  vapour  mixed  with  steam  is  passed  over 
silica  gel  at  500 — 600°  under  ordinary  pressure 
varying  amounts  of  phenol,  hydrogen  chloride,  and 
diphenyl  ether  are  produced.  The  amount  of  hydro¬ 
lysis  increases  with  decrease  in  the  rate  of  flow  of  the 
reaction  mixture.  Poisoning  of  the  catalyst  occurs, 
but  reactivation  takes  place  when  it  is  heated  in  air  or 
oxygen*  Other  catalysts  are  titanium,  zirconium, 
aluminium,  thorium,  and  tungsten  (blue)  oxides. 
Kaolin  has  practically  no  action.  Silica  gel  and 
titanium  oxide  are  the  most  active  catalysts  used* 

H.  Burton. 

Trichloro-  and  higher  chloro-phenols  and  their 
electrical  conductivity  in  water,  G.  J*  Tiessens 
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(Rec.  trav.  chira.,  1929,  48,  1066—1068).— 2  :  3  ;  6- 
Trichlorophmol ,  m.  p.  58°,  is  obtained  in  about  15% 
yield  when  the  corresponding  diazonium  salt  is 
decomposed  with  a  boiling  solution  of  copper  and 
sodium  sulphates.  The  relative  conductivities 
(&X  10 10)  of  dilute  aqueous  solutions  of  the  various 
ehlorophcnols  used,  at  25°,  are  :  2  :  4-dichloro-,  310; 
2:3: 4-fcrichloro-,  m.  p,  83*5°,  252 ;  3:4: 5-tri- 

chloro-,  m.  p.  101°,  45;  2:3: 6-trichloro-,  7360; 
2:3:  5-trichloro-,  m.  p.  62°,  500 ;  2  :  4  :  5-trichloro-, 
m.  p.  68°j  430 ;  2:4:  6-trichloro-,  m.  p.  69°,  3900 ; 
2:3:4:  5-tetrachloro-,  m.  p.  116°,  1100 ;  2  :  3  :  4  :  6- 
tetrachloro-, m. p. 70°, 42,000 ;  2:3  :  5  :  6-tetrachloro-, 
m.  p.  115°,  33,000 ;  pentachloro-,  m.  p.  144°,  55,000. 
The  presence  of  chlorine  atoms  in  the  two  ortho 
positions  causes  a  marked  increase  in  the  acidity.  The 
conversion  of  an  amine  into  a  phenol  does  not  appear 
to  depend  on  the  basicity  of  the  amine.  Many  of  the 
above  chlorophenols  are  new  and  details  of  their 
preparation  are  to  be  published  later. 

H.  Burton. 

Synthesis  in  diphenyl  ether  series.  I.  Simple 
derivatives.  C.  M.  Sitter  (J.  Amer.  Chem.  Soc., 
1929,  51,  2581 — 2585). — Nitration  of  diphenyl  ether 
with  a  mixture  of  nitric  (d  1*52)  and  acetic  acids  in 
acetic  anhvdride  solution  at  25—30°  gives  an  86% 
yield  of  a  mixture  of  the  2-  and  4-nitro- derivatives. 
Separation  of  the  4-nitro -derivative  by  keeping  the 
mixture  at  0°  is  incomplete,  but  when  the  remaining 
mixture  is  reduced  by  zinc  and  calcium  chloride  in 
aqueous-alcoholic  solution  the  resulting  amines  are 
readily  separated  owing  to  the  insolubility  of  the 
4-amino-sulphate  in  water.  The  original  mixture  of 
* nitro-compounds  contains  54%  of  the  4-derivative. 
2-Acelamidodipkenyl  ether  has  m.  p.  81.°  Bromin- 
ation  of  4-nitrodiphenyl  ether  in  carbon  tetrachloride 
solution  affords  the  4' -bromo- derivative,  reduced  by 
iron  powder  and  alcoholic  hydrochloric  acid  to 
4-bromo-4f-aminodiphenyl  ether,  m.  p.  109°  (cf.  Le 
Eevre,  Saunders,  and  Turner,  A.,  1927,  660)  [acetyl 
derivative,  m.  p.  162 — 163°  (corr.),  obtained  also  by 
bromination  of  4-acetamidodiphenyl  ether].  Bromin- 
ation  of  diphenyl  ether  in  carbon  tetrachloride  solu¬ 
tion  with  an  equimolecular  quantity  of  bromine 
gives  47%  of  the  4- bromo- derivative,  together 
with  unchanged  material,  dibromo-  and  polybromo- 
(traees)  compounds.  2 -Cyano~,  b.  p.  188°  (corr.)/14 
mm.,  and  4 -cyano-diphenyl  ethers ,  b.  p.  187 — 188° 
(corr.)/14  mm.,  m.  p.  47°,  are  hydrolysed  to  the 
corresponding  carboxylic  acids.  H.  Burton. 

Influence  of  structure  on  the  breaking  by  heat 
of  the  carb on-oxygen  linking  in  certain  ethers. 
R.  C.  Young  (Abst.  Theses  Mass.  Inst.  Tech.,  1929,  No. 
4,  60 — 64). — By  the  action  of  ether  on  the  molecular 
compound  of  triphenylmethyl  chloride  and  aluminium 
chloride  an  80 — 90%  yield  of  triphenylmethane  is 
obtained  :  CPh3Cl+Et>0  — >■  EtCl+CPh3*0Et  — > 
CHPh3+Me*CHO,  since  the  intermediate  triphenyl¬ 
methyl  ethyl  ether  reacts  with  aluminium  chloride  in 
ether  solution  to  yield  triphenylmethane  and  in  carbon 
disulphide  to  yield  triphenylmethyl  chloride.  The 
latter  reaction  is  proved  to  be  represented  by 
2CPlvOEt  +  2A1CI3  — CPh3Cl  +  CPh3Cl,AlCI3  + 
Al(OEt)2Q,  decomposition  of  the  product  with  ice 


giving  a  quantitative  yield  of  triphenylmethyl 
chloride.  Similarly,  the  action  of  ether  on  the 
molecular  compound  of  dichlorodiphenylmethano  and 
aluminium  chloride  gives  an  80%  yield  of  benzo- 
phenone.  By  the  action  of  the  sodium  derivatives  of 
various  alcohols  on  triphenylmethyl  chloride  a  series 
of  triphenylmethyl  ethers  has  been  prepared  and  their 
relative  thermal  stabilities  have  been  compared,  the 
temperatures  of  decomposition  into  triphenylmethane 
and  an  aldehyde  or  ketone  being  as  follows  :  triphenyl¬ 
methyl  methyl  ether,  m.  p.  81—81*8°,  262°;  ethyl, 
m.  p.  80*3—81*1°,  242°;  w-propyl,  m.  p.  103*0— 
104*0°,  230°;  iso propyl,  m.  p.  112*1—113*1°,  220°; 
n-butyl,  239° ;  seo.-butyl,  216°;  isobutyl,  228° ;  isoamyl, 
237°;  benzyl ,  226°;  ^phenylethyl,  m.  p.  87*1—87 *8°, 
236°.  The  corresponding  velocity  coefficients  for  the 
reaction  between  the  corresponding  alcohol  and 
^-nitrobenzoyl  chloride  are,  respectively,  0*184, 
0*085,  0*066,  0*074,  0*010,  0*0074,  0*031,  0*073,0-017, 
and  0*040.  Thus,  in  general,  the  greater  is  the  reaction 
velocity  the  greater  is  the  stability  of  the  corresponding 
triphenylmethyl  ether.  Substitution  of  a  methyl 
group  in  the  ^-position  of  the  phenyl  radicals  decreases 
the  thermal  stability  of  the  ether,  tritolylmethyl  ethyl 
ether  decomposing  at  224°.  The  lowering  in  the  m.  p. 
of  these  ethers  caused  by  heating  at  193°  and  215°  lor 
1  hr.  is  smaller  the  greater  is  the  stability  of  the  ether. 
Catalysts  such  as  ferric  chloride  or  aluminium  oxide 
lower  the  decomposition  temperature  considerably. 
Interaction  of  sodium  acetate  or  benzoate  with  tri¬ 
phenylmethyl  chloride  in  acetic  anhydride  yields  the 
corresponding  acetate  or  benzoate,  both  of  which  are 
decomposed  with  ferric  chloride  to  yield  triphenyl* 
carbinol.  Thermal  decomposition  of  the  acetate 
(228°)  yields  triphenylmethylcarbinol,  triphenyl¬ 
methane,  and  acetic  acid.  J.  W.  Baker. 

Ketones  and  acids  containing  the  alkoxy-group. 
S.  Saretay  (Bull.  Soc.  chim.,  1929,  [iv],  45,  534—540). 
— Improved  yields  of  tetrahydro-  (3-naphthoxyacetone, 
b.  p.  154 — 155°/5  mm.,  m.  p.  37*5°  (semicarbazone, 
m.  p.  172°),  are  obtained  from  chloroacetone  and  ar- 
tetrahydro -  (3 -naphth ol  in  presence  of  porphyrised 
copper  and  1  mol.  of  potassium  hydroxide  (cf.  Thoms 
and  Kross,  A.,  1927,  659).  p- tert . -Butylphenoxy- 
acetone,  b.  p.  131°/5  mm.,  ttg  1*5085  {semicarbazone, 
m.  p.  164°),  from  p-tert ,-butylpke?iol,  m.  p.  96°,  and 
jp-tolyl  phenoxymethyl  ketone,  m.  p.  73°,  b.  p.  181— 
184°/4  mm.,  are  readily  obtained  by  the  same  method, 
but  sodium  (3-phenylethoxide  does  not  condense  with 
chloroacetone  in  this  way  or  in  presence  of  xylene  or 
with  the  ehloroacetal,  CMe(OEt)2-CH2CL  Phenyl- 
ethoxy  acetone,  b.  p.  120°/5  mm.,  ri?>  1-5035,  cP  1*028, 
is  obtained  from  magnesium  methyl  iodide  and  methyl 
$-phenyletkoxyacetate,  b.  p.  133°/6  mm.,  1*5025, 
dm  1*085,  prepared  by  converting  p-phenylethyl  chloro* 
formate  (A.,  1928,  1130)  into  p-phenylethoxyaeeto- 
nitrile,  b.  p.  125 — 126°/5  mm.,  ri20  1*5105,  cP  1*046,  and 
hydrolysing  with  hydrogen  chloride  in  cold  absolute 
methyl  alcohol.  $-Phenylethoxyaeetic  acid  has  m.  p. 
45—46°,  b.  p.  1710/6  mm.,  rig  1*5211.  n -Octyloxy- 
acetonitrile,  b.  p.  106°/5  mm.,  ng  1*4308,  <F  0*8767, 
n-octyloxyacetic  acid,  m.  p.  17°,  b.  p.  155 — 156°/7  mm., 
ng  1*4433,  dls  0*9627  {isobutyl  ester,  b.  p.  140°/5  mm., 
wg  1*4312),  and  n-ociyloxy acetone,  b.  p.  106°/6  inm., 
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14325,  dl*  0*8791,  are  similarly  obtained  from 
n-octyl  chloroformate,  b.  p,  84 — 85°/5  mm,,  nu  1*4418. 

R.  Brightmah. 

Oxidation  of  m-xylorcinoL  J.  F.  Walker  (Abst. 
Theses  Mass.  Inst.  Tech.,  1929,  Ho.  4,  58 — 60). — 
Oxidation  of  m-xylorcinol  (I)  (4  :  6-dihydroxy -m- 
xylene)  with  ferric  chloride  effects  combination  of 
two  nuclei  in  the  5-position  to  yield  first  crystall¬ 
ine  dimetaxylorcinol  (II)  (2  :  6  :  2"  r  W  4elrahydro%y- 
3:5:3":  tf-teiramethyldiphenyl),  m.  p.  242 — 243° 
(slight  decomp.)  ( tetra-aeetate ,  m*  p.  158°),  which  is 
converted  by  bromine  in  chloroform  into  a  substance) 
Cj0HlsO*Br9,  m.  p.  244 — 247°  (decomp.).  Further 
oxidation  of  I  converts  it  into  a  green  precipitate, 
possibly  the  diphenylyl  ether } 

fC0HMe2(OH)2*CflMe2(OH)2]2O,  chairing  above  250°. 
Bromination  of  I  in  chloroform  solution  converts  it 
into  the  5(  1)-&rom©-derivative,  m.  p,  119 — 120*, 
which  readily  loses  hydrogen  bromide  when  gently 
heated  with  a  trace  of  sulphuric  acid,  forming  a 
brilliant  red  melt,  and  is  oxidised  by  ferric  chloride 
in  aqueous  solution,  to  give  first  a  violet  coloration 
and  then  a  white  precipitate  from  which  a  crystalline 
substance,  charring  above  265°,  is  isolated. 

J.  W.  Baker. 

p  -  2  :  4  :  5  -  Trimethoxyphenylethylamine.  M. 
Jansen  (Cliem,  Weekblad,  1929,  26,  421 — 422). — ■ 
This  compound)  isomeric  with  mescaline,  the  3:4:5- 
derivative,  wrhich  has  powerful  physiological  pro¬ 
perties,  has  been  prepared  by  condensing  nitro- 
methane  and  2:4:  5-trimethoxybenzaldehyde,  and 
reducing  the  nitrostyrene.  Its  chemical  behaviour 
is  similar  to  that  of  mescaline.  S.  I.  Lew. 

Formation  of  rubrene  from  compounds  not 
containing  chlorine.  J.  Robin  (Compt.  rend., 
1929,  189,  337 — 339) . — Rubrene  cannot  be  obtained 
from  diphenylphenylacetylenylcarbinol  by  the  action 
of  heat  alone  or  with  dehydrating  agents.  When  it 
is  obtained  by  heating  the  carbinol  in  presence  of 
hydrochloric  acid,  or  the  hydrochloride  of  the  corre¬ 
sponding  amine,  the  chloride  is  a  possible  intermediate 
stage.  However,  when  the  acetate,  propionate, 
butyrate,  or  benzoate  of  the  carbinol  is  heated,  rubrene 
is  obtained  in  successively  less  violent  decompositions 
and  in  decreasing  yield,  accompanied  by  increasing 
amounts  of  a  yellow  hydrocarbon)  m.  p.  245°.  The 
methyl  or  ethyl  ether  of  the  carbinol  also  yields 
rubrene  when  heated  under  carefully  controlled  con¬ 
ditions.  The  action  of  alcohol  on  the  compound 
C42H20C1  (Moureu,  Dufraisse,  and  Robin,  this  voL, 
922)  yields  a  chlorine-free  compound ,  m.  p.  214—215°, 
which  yields  rubrene  when  heated.  R.  K.  Callow. 

Production  of  pinacols  in  the  reaction  between 
a  carb oxylic  ester  and  a  Grignard  reagent.  H.  H. 
Hatt  (J.C.S.,  1929,  1623— 1632).— Attempts  have 
been  made  to  improve  the  small  yields  of  benz- 
pinacol  previously  obtained  (A.,  1927,  558)  by  inter¬ 
action  of  methyl  benzoate  and  magnesium  phenyl 
bromide,  by  using  larger  quantities  of  magnesium  and 
magnesium  iodide.  The  production  of  pinacols  in 
reactions  of  the  foregoing  type  is  assumed  to  be  due 
to  the  reduction  of  the  corresponding  ketone,  formed 
as  an  intermediate,  by  magnesium  and  magnesium 
iodide  through  the  metal  ketyl,  RR'CO  ,  .  .  Mg?  or  the 


hnlogenomagnesium  pinacolate,  [OMgI-CRR,#]*  (I) 
(cf.  Gomberg  and  Bachmann,  A..  1927,  245) ;  when 
the,  above  reaction  was  conducted  in  the  presence  of 
sufficient  magnesium  and  magnesium  iodide  to  give  a 
theoretical  yield  of  I  (R  and  R'=Ph),  no  benzpinacol 
could  be  isolated.  Similarly,  the  yield  of  the  pinaeol 
obtained  from  ethyl  o  -ehlorobenzoatc  and  magnesium 
phenyl  bromide  fell  from  27  to  5%.  Experiments 
indicated  the  primary  production  of  I,  which  might 
immediately  be  converted  into  II  (cf.  Schlenk,  A., 

1914,  i,  396)  :  2RR'-0’0MgI  ^  2RR'Q(MgI)-OMgI 

(II) ;  no  evidence  of  the  formation  of  II  (R  and  R'~Ph) 
was  obtained  when  benzophenone  w  as  shaken  for  long 
periods  with  excess  of  magnesium  and  magnesium 
iodide  in  ether-benzene  solution.  An  ethereal  solu¬ 
tion  of  I  (R  and  R'=Ph)  showed  no  special  reactivity 
tow’ard  methyl  benzoate,  magnesium  phenyl  bromide, 
or  bromobenzene  in  the  presence  of  magnesium  and 
magnesium  iodide.  The  optimum  quantity  of  magnes¬ 
ium  iodide  is  about  10%  of  theory,  affording  in  the 
case  of  ethyl  o-toluate  and  magnesium  phenyl  bromide 
a  45%  yield  of  the  corresponding  pinaeol.  The  effect, 
of  substituents  in  the  benzene  nuclei  of  the  ester  and 
of  the  Grignard  reagent  on  the  yield  of  pinaeol  has 
been  studied  under  standard  conditions.  ©-Sub¬ 
stituted  esters  favour  the  production  of  pinacols; 
no  pinaeol  is  formed,  however,  if  both  ester  and 
Grignard  reagent  contain  ©-substituents,  although 
ethyl  o-toluate  and  magnesium  o-tolyl  bromide  in  the 
absence  of  magnesium  give  a  66%  yield  of  di-o-tolyl 
ketone,  m.  p,  70*5°,  which  reacts  in  ether-benzene 
solution  with  magnesium  and  magnesium  iodide  to 
form  the  iodomagnesium  pinacolate,  hydrolysis  of 
which  yields  25%  of  di-o-tolylcarbinol. 

Ethyl  a-naphthoate  and  magnesium  phenyl  bromide 
afford  diphenyl -oonaphthyicarbinol  (22%)  and  di- 
phenyldi-a-naphthylpinacol,  m.  p.  199°;  the  latter 
appears  to  be  the  second  form,  m.  p.  200°,  described  by 
Bachmann  and  Shankland  (this  voL,  316;  cf.  Cohen 
and  Montagne,  A.,  1919,  i,  210).  Methyl  o-anisatc 
and  magnesium  phenyl  bromide  furnish  a  52%  yield 
of  diph enyl -o- an isy learbinol  as  the  sole  product. 
Ethyl  o-bromobenzoate  and  magnesium  phenyl 
bromide  afford  a  5%  yield  of  o-bromotriphenylearbinol , 
isolated  as  o-bromotriphenylehloro  methane,  and  9% 
of  5- 2  :  2'-dibromobenzpinaeoI,  m.  p.  166°  (cf .  Koopal, 
A.,  1915,  i,  693) ;  in  another  experiment  both  the 
pinaeol  and  o-bromotriphenylearbinol  w*ere  Isolated, 
together  with  o  -bromotri  ph  enyl  raeth  ane .  Ethyl 
o-chlorobenzoate  and  magnesium  phenyl  bromide 
yield  27%  of  s~2  :2 '-dicMorobenzpinacol,  a-form  (III), 
m.  p.  164°  (decomp.),  affording  by  rearrangement 
o-chlorophenyl  2:2":  2” -trichlorotriphenylmethyl  ketone, 
m.  p.  139*5—140*5°  inform  (IV),  m.  p.  181°  ;  cf. 
Koopal,  loc.  ciL ],  and  31%  of  o-ehlorotriphenyl- 
carbinol ;  treatment  of  HI  with  hot  alcoholic  potass¬ 
ium  hydroxide  followed  by  reduction  with  zinc  in  the 
same  medium  gave  o-ehlorodiphenylcarbinol.  Ethyl 
o-toluate  and  magnesium  p- tolyl  bromide  afforded 
a  52%  yield  of  di-p-tolyldi-o-tolylpinacol,  m.  p.  174° 
(decomp.),  reduced  by  zinc  and  alcoholic  potassium 
hydroxide  to  pdolyl-o-tolylcarbinol ,  m.  p.  61 — 61*5°, 
and  6%  of  di-p-tolyl-o-tolylcarbinol  isolated  as  di-p- 
tolyl-odolylchloromelham,  m.  p.  106°,  together  with 
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some  di-p-tolyl.  Ethyl  o-toluate  and  magnesium 
phenyl  bromide  gave  a  23%  yield  of  diphcnyl-o-tolyl- 
earbinol  and  40%  of  diphenyldi-o-tolylpinaeol ;  the 
latter  by  treatment  with  boiling  glacial  acetic  acid 
and  iodine  afforded  o4oluoyldiphenybo4olylmetha?ie , 
m.  p.  129°,  hydrolysed  by  10%  alcoholic  potassium 
hydroxide  to  o-toluic  acid  and  diphenyl-o-tolyl- 
methane ;  in  a  similar  experiment  a  substance, 
C28H240  (probably  an  isomeric  o-toluoyldiphenyl-o- 
tolyl  methane),  m.  p.  93*5 — 94*5°  (compound,  +  lEtOH, 
m.  p.  93*5 — 94*5°),  was  obtained,  which  passed  into 
the  isomeride,  m,  p,  129°,  on  keeping. 

Reduction  of  o-chlorobenzophenone  with  zinc  and 
glacial  acetic  acid  at  50°  affords  both  the  pinacols  III 
and  IV;  at  15°  the  yields  are  slightly  improved. 
Reduction  with  magnesium  and  magnesium  iodide  in 
benzene  at  15°  yields  III,  IV,  and  a  third  substance 
(V),  m,  p.  180°,  the  yield  of  which  is  increased  by 
raising  the  temperature  of  reduction.  Magnesium 
phenyl  bromide  in  benzene  solution  at  15°  in  an  atmo¬ 
sphere  of  nitrogen  partly  converts  IV  into  III ;  if  the 
reaction  is  conducted  under  reflux,  V  is  also  obtained. 
It  is  suggested  that  the  isomeric  pinacols  arc  meso-  and 
racemic  forms,  and  their  production  in  the  above 
reactions,  and  the  transformation  of  one  form  into  the 
other,  are  discussed.  C.  W.  Shopper. 

Action,  of  the  halogen  acids  on  acetylenic 
glycols,  V.  Action  of  hydrogen  iodide  on 
tetraphenylhutinenediol.  J.  Salkind  and  A. 
Kiujglov  (J.  Russ.  Phys.  Chem  Soc.,  1929,  61,  803 — 
814). — The  products  of  reaction  of  hydrogen  iodide 
and  tetraphenylbutinenediol  are  not  analogous  to 
those  with  other  aromatic  glycols,  since  the  cyclic 
iodo- oxide  is  obtained  only  with  difficulty,  and  only 
hydrocarbons  can  be  isolated,  instead  of  di dodo- 
derivatives.  Dilute  aqueous  hydriodic  acid  and  the 
glycol  yield  3Jodo-2  :  2  '  :  5  :  Y4etraph enytd ihydro- 
Juran ,  ra.  p.  139—140°,  together  with  small  quantities 
of  aaSS-tetraphenylbutatriene,  m.  p.  235°.  If  the 
hydriodic  acid  is  more  concentrated,  this  hydrocarbon 
is  the  main  product,  although  a  certain  quantity  of 
1  : 10  :  10-triphenyl bcnzofulvene,  m.  p.  205 — 206°,  is 
also  obtained.  With  saturated  solutions  of  hydrogen 
iodide  in  water  or  glacial  acetic  acid,  the  yield  of 
1  ;  10  : 10-triphenylbenzofulvene  is  greatly  increased, 
and  traces  of  aaSS- tetrapheny  1  - A^-butadiene ,  m.  p. 
201—202°  are  also  obtained.  M.  Zveointzov. 

Zymosterol.  H.  Peneau  and  G.  Tanret  (J. 
Pharm.  Chim.,  1929,  [viii],  10,  193 — 195). — See  this 
vol.,  809. 

Mechanism  of  the  azide  rearrangement.  G. 
Powell  (J.  Amer.  Chem.  Soc.,  1929,  51,  2436—2439). 
—An  attempt  has  been  made  to  obtain  evidence  of  the 
intermediate  formation  of  the  univalent  nitrogen 
postulate,  R*CON<  (I),  in  the  change  R*OON3 — > 
I  — >  R’NCO.  Benzoyl  azide  decomposes  in  boiling 
benzene  solution  in  presence  of  triphenylmethyl  to 
nitrogen  and  phenylearbimide,  No  compound  of  the 
type  R*CONR'<»  is  formed,  indicating  the  non- 
reactivity  of  I.  Acid  chlorides  and  potassium  azide 
react  in  aqueous  acetone,  giving  almost  theoretical 
yields  of  the  acid  azides.  Dibenzylacetyl  azide,  m.  p. 
52 — 53°,  decomposes  on  keeping  into  dibenzyhnetkyl- 
carbimide  (ethyl  dibenzylmetkylamhtqformate ,  m.  p. 


106 — 107°,  and  phenyldibenzylmethylcarbamide ,  m,  p. 
153 — 154°,  are  prepared  by  the  action  of  alcohol  ancl 
aniline,  respectively).  When  methyl  2-phenylquinol- 
ine -4-carboxyl ate  is  treated  with  hydroxylaminc  in 
presence  of  methyl-alcoholic  sodium  methoxido 
2 •phenylqui nolylA-formhydroxamic  acid,  in.  p.  155 — 
156°  (decomp.)  (copper  and  silver  salts ;  benzoyl 
derivative,  m.  p.  150 — 151°,  obtained  by  the  action  of 
benzoyl  chloride  on  the  sodium  salt),  results. 

H.  Burton. 

Structure  of  benzene.  N.  M.  Maxim  (Bill.  Soc. 
Chim.  Romania,  1929,  11,  29 — 36).- — The  action  of 
diethylamine  on  the  three  isomeric  toluoyl  chlorides 
gave  o4oludiethylamide,  b.  p.  160724  mm.  df  0*098, 
1*51951 ;  m - tohidiethylamide ,  b,  p.  1 60° / 1 9  nun., 
df  0*996,  nf  1*52175;  and  p -tohidiethylamide,  b.  p. 
163°/17  mm.,  df  0*990,  nft  1*52515.  The  exaltations 
of  refraction  and  dispersion  increase  progressively  in 
the  order  o,  m;  p,  as  observed  by  Auwers  with  other 
derivatives  of  the  toluic  acids,  and  a  similar  explan¬ 
ation  to  that  of  Auwers,  based  on  the  KekuW  benzene 
formula  and  conjugation,  is  accepted. 

A.  A.  Goldberg. 

eifcfoHexanone-2  :  6-dicarb oxylic  ester  and  the 
mechanism  of  the  reducing  action  of  zinc  on 
halogen  derivatives.  M.  I.  Uschakov  (J.  Russ. 
Phys.  Chem.  Soc.,  1929,  61,  794— 802).— The  con¬ 
ditions  of  the  formation  of  three -mem bered  ring 
systems  by  the  action  of  zinc  dust  on  ocy-dihalogcn 
derivatives  are  investigated.  Ethyl  pentane-aass* 
tetracarboxylate  is  condensed  by  sodium  in  ethyl- 
alcoholic  solution,  giving,  after  hydrolysis,  ethyl 
cyc^ohexanone-2  :  6-diearboxylate,  b.  p.  165— 165*5°/ 
12  mm.,  ra.  p.  87*5— 88°,  df 5  1*1239,  n\™  1*4692. 
Treatment  of  this  with  bromine  yielded  a  yellow  liquid 
2 : 6-di6romo-derivative,  which  reacted  vigorously 
when  heated  with  zinc  dust  in  toluene  solution.  On 
addition  of  water  to  the  reaction  mixture,  zinc  hydr¬ 
oxide  was  precipitated  (indicating  the  presence  of  an 
organometallic  zinc  compound)  and  a  70%  yield  of 
ethyl  cyclohexanone -2  ;  6 -dicar  boxy  late  obtained,  no 
ring  closure  in  the  2  :  0-position  having  taken  place. 
The  mechanism  of  the  reaction  is  discussed. 

M.  ZVBGINTZOV. 

Action  of  phenylhydrazine  on  aromatic  dithio- 
acids,  H.  Wuyts  [with  T.  Janssens]  (Bull.  Soc. 
chim,  Belg,,  1929,  38,  195—204). — The  interaction  of 
phenylhydrazine  with  aromatic  dithio- acids  yields 
ultimately  the  phenyl  hydrazone  of  the  corresponding 
aldehyde,  the  probable  course  of  the  reaction  being : 
R*CS*SH,NHo*NHPh  — ^  R-CS*NH*NHPh  — > 
R*CH!N*NHPh.  The  intermediate  stages  may  be 
isolated  in  some  cases  under  appropriate  conditions. 

Dithio-acids  are  prepared  by  the  interaction  of  carbon 
disulphide  with  magnesium  aryl  halides.  Dithio- 
benzoie  acid  and  phenylhydrazine  in  ethereal  solution 
yield  a  precipitate  of  the  salt  at  —40°.  When  the 
solvent  is  removed  and  the  residue  heated  to  100°  the 
reaction  goes  to  completion  with  the  formation  of 
hydrogen  sulphide,  sulphur,  and  benzaldehydcphenyl* 
hydrazone.  Similarly,  dithio-o-toluic  acid  yields  the 
salt,  and  then  a  mixture  of  o4oluthiophenylhydrazide, 
m.  p.  116 — 118°,  and  o4olualdehydephenylhydrazone, 
m,  p.  105 — 106°.  Dithio-p-toluie  acid  yields  p-tolu- 
aldehydephenylhydrazone,  m,  p.  110 — 112°;  the 
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salt  or  thiophenylhydrazide  cannot  be  isolated. 
Dithio-a-naphthoie  acid  yields  the  salt,  decomp,  below 
100°,  the  thiophenylhydrazide,  m.  p.  150 — 152°,  and 
oL-naphthaldehijdephenylhydrazone ,  m.  p.  79*5 — 80°. 

R.  K.  Callow. 

Reduction  of  einnamaldehyde  to  p-phenyl- 
propaldehyde  with  alcohols.  P.  E.  Weston  and 
H.  Adkins  (J.  Amer.  Chem.  Soc.,  1929,  51,  2589). — 
When  a  solution  of  einnamaldehyde  in  methyl,  ethyl, 
or  propyl  alcohol  is  passed  over  aluminium  oxide  at 
330°  p-phenylpropaldehyde  is  obtained  (from  about 
00%  of  the  einnamaldehyde  reacting),  the  alcohol 
being  dehydrogenated  to  aldehyde  (cf.  A.,  1928,  968, 
991)7  H.  Burton. 

Reimer-Tiemann  reaction  with  m-fluoro- 
phenol  and  the  nitration  of  4-fluoro-2-hydroxy- 
and  2-f  luor  o -4-hy dr oxy-b enzald ehy des .  H.  H. 
Hodgson  and  J.  Mixon  (J.C.S.,  1929,  1632— 1Q39 ; 
cf.  this  vol.?  559).— The  influence  of  fluorine  in 
the  w-position  on  the  Reimer-Tiemann  reaction 
is  similar  to  that  of  the  other  halogens ;  the  ratio, 
o-jp- hydroxyaldehyde  is  0*87  and  shows  that  the 
deactivation  of  the  ^-hydrogen  atom  is  much  greater 
than  that  produced  by  m-chlorine  {ojp  ratio  0*71) ; 
this  is  supported  by  the  fact  that,  for  nitration, 
4-fluoro-3-bromo-  and  4-fluoro-5-bromo-2-hydroxy- 
benzaldehydes  require  more  drastic  treatment  than 
the  chloro-analogues.  Bv  the  Reimer-Tiemann 
reaction,  m-fluorophenol  affords  4  -fluo  ro-2-hydroxybenz  - 
aldehyde  (I),  m.  p.  69°  [sodium  (bright  yellow),  iron, 
copper,  and  chromium  derivatives ;  oxime,  m.  p.  125° ; 
semicarbazone,  m.  p.  236°;  p -nitrophenylh ydrazone , 
m.  p.  248°,  cherry-red  (the  colours  produced  by 
alcoholic  solutions  of  hydrazones  and  ^-nitrophcnyl- 
liydrazones  with  alcoholic  potassium  hydroxide  are 
given  immediately  after  the  m.  p.)],  and  2 -jluoro- 
Ahydroxybenzaldehyde  (II),  m.  p.  171°  [sodium 
(colourless),  iron,  copper,  and  chromium  derivatives ; 
benzoate,  m.  p.  63°;  oxime,  m.  p.  151°;  semicarbazone, 
m,  p.  238°;  p -nitrophenylhydrazone,  m.  p.  261°, 
bluish-red].  Mononitration  of  I  yields  4-fluoro~5- 
?iitro-2-hydroxybenzaldehyde,  m.  p.  120°  [jphenyl- 
hydrazone,  m.  p.  173°  (decomp.),  brownish-yellow ; 
y-nitrophenylhydrazone,  m.  p.  340°  (decomp.),  bluish- 
red],  which  is  volatile  in  steam,  whilst  dinitration 
affords  k-jluoro-3  :  o -dinitro- 2 - hydroxybenza Idehyde, 
m.  p.  165°  j [phenylhydrazone,  m.  p.  221° ;  p -nitro¬ 
phenylhydrazone,  m.  p.  254°  (deeomp.),  bluish-red]. 
Mononitration  of  II  furnishes  2-fluoro-5-nitroA- 
hydroxybenzaldehyde,  m.  p.  126°  [phenylhydrazone, 
m.  p.  153°,  red;  p -nitrophenylhydrazone,  m.  p.  270° 
(decomp.),  violet-red],  readily  volatile  in  steam,  and 
dinitration  gives  2-fluoro-3  :  5 -dinitroA-hydroxybenz- 
aldehyde,  m.  p.  138°  [phenylhydrazone,  m.  p.  212°, 
magenta ;  p -nitrophenylhydrazone,  m.  p.  260°  (violent 
decomp.),  cherry-red]. 

2-Bromo-Z-fluorophenol,  b.  p.  123°/80  mm.,  f.  p- 
below  —20°,  obtained  from  m«fluorophenol  by  (li- 
sulphonation,  bromination,  and  hydrolysis,  by  the 
Reimer-Tiemann  reaction  affords  3-bromoA-fiuoro- 
2 Jiydroxybenza Idehyde  (III),  f.  p.  below  —20°  ( phenyl - 
hydrazone,  m.  p.  138°;  p -nitrophenylhydrazone,  m.  p. 
215°,  ruby-red),  and  3-bromo-2-fluoroA-hydroxybenz- 
aldehyde  (IV),  m,  p.  106°  [phenylhydrazone,  m.  p.  85°, 


golden-yellow ;  p -nitrophenylhydrazone,  m.  p.  25S° 
(deeomp.),  violet ;  oxime,  m.  p.  148°;  semicarbazone , 
m.  p.  210°].  Nitration  of  III  in  glacial  acetic  acid  at 
1 00°  with  nitric  acid  of  d  1  *5  furnishes  3-bromoA-jluoro- 
o-n itro-2 - hydroxybenzaldehyde ,  m.  p.  151°  [phenyl¬ 
hydrazone,  m.  p.  193°,  brown ;  p -nit rophenylh ydrazone , 
m.  p.  270°  (deeomp.),  ruby-red],  also  obtained  by 
bromination  of  4-fluoro-5-nitro-2-hydroxybenzalde- 
hyde.  By  nitration  of  o-bromoA-fluoro-2-hydroxy- 
benzaldehyde,  m.  p.  81°  {phenylhydrazone,  m.  p.  166°; 
p -nitrophenylhydrazone,  m.  p.  242°,  bluish-red), 
5-bromoA-fluoro-3-nitro-2-hydroxybenzaldehyde,  m.  p. 
115°  [sodium  derivative  (red) ;  phenylhydrazone,  m.  p. 
215°,  golden-brown ;  p -nitrophenylhydrazone,  m.  p. 
258°  (deeomp.),  deep  reddish-violet],  is  obtained. 
Nitration  of  IV  under  similar  conditions  to  those 
employed  with  III,  but  at  30—40°,  affords  3-bromo- 
2-fluoro-o-nitroA-hydroxybenzaldehyde,  m.  p.  111° 
[phenylhydrazone,  in.  p.  166°,  brownish-red  becoming 
yellow  ;  p -nitrophenylhydrazone ,  m.  p.  256°  (deeomp.), 
purplish -red ;  semicarbazone ,  m.  p.  230°],  also  obtained 
by  bromination  of  the  mononitration  product  of 
2-fluoro-4-hydroxybenzaldehyde. 

4:-Fluoro-2-methoxybenzaldehyde,  m.  p.  53°  (p -nitro¬ 
phenylhydrazone,  in.  p.  213°,  magneta;  oxime,  m.  p. 
128°;  semicarbazone,  m.  p.  162°),  from  4-fluoro-2- 
hydroxybenzaldehyde  with  methyl  sulphate  in  the 
presence  of  anhydrous  sodium  carbonate  in  boiling 
xylene,  by  oxidation  with  alkaline  potassium  per¬ 
manganate  yields  ^-Jluoro-2-methoxybenzoic  acid,  m.  p. 
136°,  readily  demethylated  by  hydriodic  acid,  d  1*7,  to 
4 -jluoro-2  -  liydroxybenzoic  acid,  m.  p.  186°.  The 
isomeric  2-fluoroA-methoxybenzaldehyde,  m.  p.  47° 
{phenylhydrazone,  m.  p.  101° ;  p -nitrophenylhydrazone, 
m.  p.  217°,  ruby- red ;  oxime,  m.  p.  95° ;  semicarbazone, 
m.  p.  228°),  is  obtained  similarly  and  by  oxidation 
affords  2 -fluoroA-methoxy  benzoic  acid,  m.  p.  192°, 
which  could  not  be  demethylated  by  hydriodic  acid. 

The  bright  yellow  colour  of  the  sodium  derivatives 
of  4 -halogeno-2 -hydroxy  benzal  dehydes,  the  con¬ 
trasting  colourless  sodium  derivatives  of  2-halogeno- 
4-hydroxybenzaldehydes,  and  the  deeper  colour  of  the 
copper  and  chromium  derivatives  of  the  former,  are 
attributed  to  co-ordination,  which  may  also  account 
for  the  unexpected  volatility  in  steam  of  4-fluoro-5- 
nitro-2-hydroxybenzaldehyde,  and  for  the  liquid 
nature  of  2-bromo-3-fluorophenol  and  of  3-bromo- 
4-fluoro-2-hydroxybenzaldehyde.  The  non -demethyl - 
ation  of  2-halogeno-4-methoxybenzoie  acids  and  the 
greater  reactivity  of  the  isomeric  4-halogen o-2- 
methoxy  ben  zoic  acids  are  discussed  and  an  explanation 
is  suggested.  C.  W.  Shopper. 

Influence  of  substituents  on  the  Reimer- 
Tiemann  reaction.  II.  H.  H.  Hodgson  and  T.  A. 
Jenkinson  (J.C.S.,  1929,  1639 — 1642;  cf.  this  voL, 
559). — The  standardised  reaction  previously  described 
has  been  conducted  with  other  phenols  and  also  with 
bromoform  and  iodoform.  The  following  results  for 
the  ojp  ratio  are  given  :  (a)  with  chloroform  :  phenol 
0*6,  o-cresol  0*48,  o-chlorophenol  1-6,  o-bromophenol 
1*25,  o-iodophenol  T07 ;  salicylic  acid  0*06,  m-cresol 
046,  m-chlorophenol  0*71,  w-bromophenol  0*72, 
m-iodophenol  0*78 ;  (6)  with  bromoform  :  phenol  0*44, 
o-cresol  0*37,  o-chlorophenol  0*71,  o-bromophenol 


1178 


BRITISH  CHEMICAL  ABSTRACTS.— A  * 


0-65,  o-iodophenol  0*65 ;  salicylic  acid  0*05,  m-cresol 
O'So,  m-chlorophenol  0*84,  m-bromophenol  0*77, 
m-iodophenol  0*84.  With  iodoform,  the  ojp  ratio  for 
phenol  and  its  o-halogeno-derivativcs  ranged  from 
0*2  to  0*3.  These  results  arc  discussed  on  the  basis  of 
current  electronic  theories,  and  it  is  suggested  that 
the  variation  observed  by  substitution  of  bromoform 
for  chloroform  may  be  explained  by  assuming  that  the 
cationoid  reagent  derived  from  the  former  has  a 
greater  specific  volume  than  that  derived  from  the 
latter.  In  general  the  presence  of  halogen  leads  to 
deactivation ;  thus  4-chloro-  and  2 : 6-diehloro- 
phenol  give  very  small  yields  of  aldehydes.  Resorc¬ 
inol  monomethyl  ether  reacts  very  vigorously  with 
production  of  much  resin,  and  gives  a  much  greater 
yield  of  4~hydroxy-2-methoxybenzaldehyde  than  of 
2-hydroxy-4-methoxybenzaldehyde  (cf.  Tieraann  and 
Parrisius,  A.,  1881,  i,  270).  C.  W.  Shoppee. 

Schiff  bases  from  5-chIoro  vanillin.  R.  M.  Hakn, 
G.  S.  Jamieson,  and  E.  E.  Reid  (J.  Amer.  Chem.  Soc., 
1929,  51,  2586— 2588). — The  following  Sehiffs  bases 
are  described  :  5-c7i loro -4 -hydroxy -3-meth oxybenzyl - 
idene~o4oluidine,  m.  p.  115°  (all  m.  p.  are  eorr.) ; 
-m-toluidine  {picrale,  m.  p.  224°);  «p 4oluidine,  m.  p. 
142®  (picrale,  m.  p.  230°) ;  -m-ntiroaniline,  m.  p.  160° 
(picrale,  m.  p.  190°) ;  -p -chloroaniline,  m.  p,  128° 
(picrate,  m.  p.  215°) ;  -cymidine,  m.  p.  146 — 147°; 
-p-anisidine,  m.  p.  131°  (picrale,  m.  p.  229 — 230°) ; 
•benzidine,  m.  p.  251—252°  [picrale,  m.  p,  250 — 260° 
(decomp.)] ;  -m -amimbenzoic  acid ,  m.  p.  207°  ( picrale , 
m.  p.  236°,  +EfcOH?  m.  p.  241°);  -p -aminophenol, 
m.  p.  150°  [picrale,  m.  p.  224—225°  (decomp.)] ; 

- a-dianisidine ,  m.  p.  188°  ( picrale ,  decomp.  225°  with 
darkening).  Condensation  products  are  not  obtained 
with  o-  and  p-nitro-,  2  : 4-diehloro-,  and  trinitro- 
anilincs.  3-Nitro-p-toluidine  and  5-ehlorovanillin 
afford  o-chlorovanittijlidenebis-3-niiro-p4oluidine,  m.  p. 
125°  ( picrale ,  m.  p.  148°  not  sharp).  H.  Burton. 

Nitrogen  derivatives  of  2-hydroxy-3~methoxy- 
benzaldehyde  and  their  metallic  compounds. 
M.  Pichon  (Bull.  Soc.  chim.,  1929,  [iv],  45,  528—534). 
— 2-12ydroxy-3-methoxybenzaldehyde  (o-vanillin)  in 
alcoholic  solution  with  ammonia  yields  the  hydramide 
(CgHs02)3N2,  citron-yellow,  m.  p.  158°,  hydrolysed  by 
iV- hydrochloric  acid,  and  yielding  in  benzene  solution, 
a  hydrochloride,  [C8HgO J3N2,HC1,  and  a  picrale ,  m.  p. 
188°.  The  following  metallic  salts  of  2 -hydroxy-3  - 
methoxybenzylideneimine,  [NH:CH*C6H3(OMe)-0]3I, 
are  obtained  on  adding  the  saturated  metallic  salt 
solution  to  an  alcoholic  solution  of  the  aldehyde  in 
presence  of  ammonia  (1  mol.)  ;  cupric,  m.  p  192°, 
nickel,  m,  p.  327°,  coballous,  m.  p.  278°,  and  cobaltic, 
black,  non- crystalline,  [NH;UH*GftH3(OMe)*OljCo, 
m.  p.  177°.  Neither  the  ferrous  nor  ferric  salts  could 
be  obtained  in  this  way,  or  by  the  action  of  ammonia 
on  the  corresponding  o- vanillin  salt  (Noelting,  A., 
1910,  i,  176)  as  in  the  case  of  the  cupric  salt.  2-Bydr- 
oxy~3 -meihoxybenzyl idenemeth ylimin e ,  m.  p.  77°  (cupric 
salt,  m.  p.  207° ;  sodium  salt),  the  cupric  salt  of  2-hydr- 
oxY-3-methoxybcnzylidenedimethyldi-imide, 
[(NMe2)2CH*C0H3(OMe)*O]2Cu,  m.  p.  236°,  and 
2-liydroxy-3-meihoxybenzyl idenebenzylimine,  m.  p.  61*5° 
(cuprtc  salt,  m.  p.  211°),  are  similarly  obtained. 
Analogous  copper  salts  with  aniline  could  not  be 


obtained.  o-Veratraldehyde  similarly  yields  a  white 
hydramide,  [C6H3(OMe)2*CH*]3N2,  m.  p.  115°  (hydro¬ 
chloride).  R.  Brightman, 

Action  of  nitr  o  so  dime  thy  1  anilin  e  on  apiole.  A, 
Quilico  and  M.  Freri  (Gazzetta,  1929,  59,  273—279 ; 
cf.  A.,  1928,  880). — Nitrosodimethylaniline  acts 
slowly  on  parsley  apiole  at  90 — 100°,  giving  a  mixture 
of  azo*  and  azoxy-diraethylaniline  with  a  substance , 
m.  p.  90 — 100°,  which  has  the  properties  of  a  Sehiffs 
base,  and  probably  has  the  structure 
CH2O2:C0H(OMe)2*CH:CH*CH;N*C6H4*NMer  This 
substance  is  hydrolysed  by  acids  to  dimethyl-p- 
phenylenediamine  and  apioleaeraldehyde,  m.  p. 
140°  (of,  Alcssandri,  A.,  1915,  i,  555),  of  which  the 
p - n itrophenylhydrazone,  m.  p.  268°*  and  the  oxime, 
m.  p.  166°  (cf.  loc.  cit),  are  prepared.  When  dimethyl- 
p-phenylenediamine  acts  on  apioleacraldehyde  in 
alcohol,  the  Sehiffs  base  is  regenerated. 

The  identification  (A.,  1928, 997)  of  the  product  from 
tsoapiole  with  m.  p.  228 — 229°  as  apiolealdehyde- 
p-nitrophenylhydrazone  is  confirmed  by  synthesis. 

E.  W.  WlGNALL, 

Anaesthetics.  Acylaniline  derivatives.  W.  H. 
Hartung  and  J.  C.  Munch  (J,  Amer.  Chem.  Soc., 
1929,  51,  2570 — 2574) . — Nitration  of  a  series  of  aryl 
alkyl  ketones  and  subsequent  reduction  of  the 
m-nitro- derivatives  obtained  gives  amino -ketones, 
NH2*C6H3R*CO\Alk,  the  anaesthetic  actions  of  which 
have  been  determined.  For  anaesthetic  action  Aik 
must  be  at  least  Pra ;  the  isopropyl  derivative  is  less 
active  than  the  n -derivative.  The  following  ketones 
are  new :  m -nitrovalerophenone,  b.  p.  145 — 150°/ 

3  mm, ;  3-nitro-p4olyl  propyl ,  m.  p.  77*5°  (semiccrt- 
azone,  m.  p,  215—216°);  3-nitro-p4olyl  isoproffll 
m.  p.  41°;  3-nilro-p4olyl  n-butyl,  m.  p.  48°  (semi 
carbazone,  ra.  p.  210°) ;  3~nitro-p4olyl  isobutyl,  m. 
54*5°  (semicar bazone,  m.  p.  214°) ;  m-aminovalero- 
phenone ,  b,  p.  160 — 163°/3  mm.  (hydrochloride ,  m.  p« 
155*5 — 156°);  3-amino-p4olyl  ethyl,  b.  p.  190—195°/ 
20  mm,,  ra.  p.  85*5—86°  [acetyl  derivative,  m,  p.  131*5° ; 
hydrochloride ,  m,  p.  204°  (decomp.)] ;  3 -amino- 

p 4olyl propyl,  m.  p,  69°  (acetyl  derivative,  m.  p.  130*5°; 
hydrochloride ,  m.  p.  168°) ;  3-ammo-p4olyl  iso propyl, 
b.  p.  150 — 153°/3  mm.  (hydrochloride,  m,  p,  167*5°); 
3-amino-p4olyl  n-bulyl,  m.  p.  61°  (acetyl  derivative, 
ra.  p.  93 — 94°;  hydrochloride ,  m.  p,  91*5—93°); 
3-amino-p-tolyl  isobutyl,  b.  p.  165 — 170°/3  nun. 
(acetyl  derivative,  m.  p.  117*5°;  hydrochloride,  m.  p. 
142*5°).  H.  Burton. 

P-Phenylisobutyl  methyl  ketone  and  deriv¬ 
atives,  Synthesis  of  a-  and  (B-phenyl? sovaleric 
acids.  A.  Hoffman  (J,  Amer.  Chem.  Soc.,  1929, 
51,  2642 — 2547). — Mesityl  oxide  and  benzene  react 
in  presence  of  anhydrous  aluminium  chloride,  forming 
$~phenylisobutyl  methyl  ketone  (I),  b.  p.  134Q/22  mm., 
252°  (corr.)/760  mm.,  0*972  (semicarbazone,  m.  p. 
163—164°;  oxime,  b.  p.  181°/27  mm.,  m.  p.  52— 54°; 
ielrabmmo- derivative,  m,  p.  96 — 98°),  which  when 
heated  with  anhydrous  zinc  chloride  gives,  in  addition 
to  other  products,  a  hydrocarbon  (II),  C^Hgg,  b.  p* 
195°/18  mm.,  m.  p.  130*5—131°  (corr.).  Nitration  of 
II  with  boiling  nitric  acid  (d  1*42)  affords  a  trinitro* 
derivative,  m.  p.  180 — 184° ;  II  is  stable  towards 
oxidising  agents.  Reduction  of  I  with  sodium  and 


ORGANIC  CHEMISTRY. 


1179 


alcohol  yields  fi-phenylimbiitylmethylcarbinol,  b.  p. 
132 — 133°/17  mm.,  [  0-960,  dehydrated  by  heating 
with  zinc  chloride  to  a  hydrocarbon  (probably  $-phenyl- 
S- methyl 0-pentene) ,  b.  p.  96 — 98°/17  mm.,  £t\  0-889. 
Oxidation  of  I  with  sodium  hypobromite  gives 
fj-pkcnylimvaleric  acid  (III),  m.  p.  58 — 58*5°  {methyl 
ester,  b.  p.  120°/11  mm.;  anilide ,  m.  p.  122 — 123°; 
nitro- derivative,  m.  p.  169 — 172°),  identical  with  the 
<x-phenyhsovalerie  acid  of  Eykman  (A.,  1908,  i,  794). 
Ethyl  sodiophenylmalonatc  and  isopropyl  iodide  react, 
yielding  a  mixture  of  ethyl  phenylacetatc  and  ethyl 
phenyl isopropyl malonat e .  Hydrolysis  of  the  mixture, 
distillation  of  the  acids  obtained,  and  removal  of 
phcnylacetic  acid  as  the  soluble  silver  salt  afford 
oL-phenyhkovaleric  acid,  b.  p.  159 — 160°/14  mm.,  m.  p. 
00°  {anilide,  m.  p.  132—133° ;  silver  salt).  (5-Phenyl- 
isopropyl  chloride  and  ethyl  sodiomalonate  give  mainly 
a-raefchylstyrene ;  a  small  amount  of  ethyl  p-phcnyl- 
isopropy  1  malonate  is  also  formed.  Hydrolysis  of  this 
and  thermal  decomposition  of  the  resulting  acid 
yields  III.  H.  Burton. 


Tmxillic  and  truxinic  ketones.  II.  Photo¬ 
chemistry  of  cinnamic  acids,  chalkones,  and  their 
derivatives.  H.  Stobbe  and  K.  Bremer  (J.  pr. 
Chem.,  1929,  [ii],  123,  1— 60). — 1 The  two  dimerides 
previously  obtained  by  Stobbe  and  Hensel  (A.,  1926, 
1248)  by  irradiation  of  chalkone  have  been  examined 
further,  and  the  work  has  been  extended  to  include 
p-raethyl-,  p'-methyl-,  pp'-dimethyl-,  p-methoxy- 
p'-methyl-,  pp'-dimethoxy-,  methylene-3  :  4-dioxv-, 
P-methyl-,  and  p#-methoxy-«-methyl-chalkone. 

Bischalkone  A  (I),  m.  p.  124°  (truxinic  ketone 
type),  is  non-volatile  in  steam ,  and  affords  a  dioxime, 
m.  p,  227°,  and  a  disemicar bazone,  m.  p.  235 — 237°;  it 


Ph’GH — CH-COFh  PlrOH— 9H-COPI1 

PlrCH  CH-COPh  PlrCO  CH-  THPh 


is  stable  to  hydrogen  peroxide  in  glacial  acetic  acid 
solution  and  to  cold  alkaline  permanganate,  but  with 
concentrated  nitric  acid  yields  benzoic  acid  and 
resinous  products ;  it  is  unaffected  by  bromine. 
Rapid  distillation  furnishes  traces  of  benzoic  acid  and 
chalkone,  together  with  4%  of  stilbene,  the  amount  of 
the  latter  rising  to  20%  when  the  distillation  is  pro¬ 
longed.  By  irradiation  with  sunlight  or  with  a  quartz- 
mercury  lamp,  either  in  the  solid  state  or  in  solution, 
decomposition  (probably  depolymerisation)  is  caused 
with  the  production  of  brown  resins ;  heating  with 
sodium  acetate  and  acetic  anhydride  effects  no  con¬ 
version  into  a  furan  derivative,  whilst  alcoholic 
potassium  hydroxide,  pyridine,  and  acetic  acid  are 
without  action.  Bischalkone  B  (II),  111.  p.  225 — 226° 
(truxillic  ketone  type),  is  also  non-volatile  in  steam 
and  stable  to  cold  alkaline  permanganate,  but  gives 
no  oxime,  and  by  heating  with  sodium  acetate  and 
acetic  anhydride,  or  with  a  dilute  acetic  acid  solution 
of  seinicarbazide  hydrochloride  containing  potassium 
acetate,  passes  into  bischalkone  D,  m.  p.  195°.  The 
dimeride  B  is  not  identical  with  the  reduction  product, 
m.  p,  220 — 222°,  of  dibeiiEoyldiphenyl- 
butadiene,  described  by  Wisliccnus  and  Lehmann 
(A.,  1899,  i,  59),  which  affords  a  dioxime ,  m,  p.  230°, 
and  by  treatment  with  acetic  anhydride  and  potassium 
4  h 


acetate  yields  a  substance ,  C^H^O,  m.  p.  180—181°. 
Tlie  dimeride  B  is  decomposed  (probably  depoly- 
merised)  to  a  small  extent  only  by  irradiation  in  the 
solid  state  or  in  chloroform  solution ;  by  distillation  it 
gives  60%  of  chalkone  and  traces  of  stilbene,  the 
latter  resulting  by  decomposition,  not  of  the  dimeride 

B,  but  of  monomeric  chalkone,  which  has  been  shown 
to  yield  8%  of  stilbene  by  distillation  (ef.  Stobbe  and 
Hensel,  loo,  cit.),  in  addition  to  benzoic  acid  and  resin. 
The  dimeride  B  is  unaffected  by  treatment  with  tri¬ 
chloroacetic  acid  in  acetic  acid  solution,  but  by  heating 
with  sodium  acetate  and  acetic  anhydride  it  is  con¬ 
verted  into  the  stereoisomeride,  bischalkone  D,  m.  p. 
195°.  Irradiation  of  chalkone  in  solution  affords  the 
dimeride  A  only,  irrespective  of  the  wave-length  of  the 
light  used ;  the  yields  obtained  using  acetic  acid, 
chloroform,  and  ethyl  alcohol  are  similar  (30—35%), 
but  are  smaller  in  benzene.  The  atmospheric  con¬ 
ditions  (air,  carbon  dioxide,  vacuum),  and  likewise  the 
presence  of  hydrochloric  acid  or  erythrosin,  are 
without  influence  on  the  yield  of  dimeride  A  ;  the 
presence  of  chlorophyll,  however,  reduces  the  yield  to 
about  one  third  of  the  former  value,  and  affords 
1—1-5%  of  the  dimeride  B.  In  benzene  solution 
containing  a  trace  of  iodine,  chalkone,  by  irradiation 
with  ultra-violet  light  from  a  quartz-mercury  lamp, 
furnishes  solely  7*5%  of  a  third  dimeride,  bischalkone 

C,  m.  p.  178 — 179°,  which  was  obtained  only  in  one 
experiment ;  the  dimeride  O  is  stable  to  cold  alkaline 
permanganate  and  to  bromine.  In  all  experiments, 
using  solutions  of  phenyl  styryl  ketone,  polymerisation 
occurs,  whereas  the  analogously  constituted  cinnamic 
acids  in  solution  always  isomcrise  and  never  poly¬ 
merise.  Irradiation  in  the  solid  state  or  in  suspension 
affords  both  the  dimerides  A  and  Bf  the  relative  yields 
depending  on  the  wave-length  of  the  light  used.  In 
general,  the  yield  of  the  dimeride  B  decreases  with 
decreasing  wave-length,  but  the  presence  of  hydro¬ 
chloric  acid  or  mercuric  chloride,  or  the  atmospheric 
condition,  has  no  apparent  effect.  The  production 
of  the  lower-melting  truxinic  ketone  type  (I)  by 
irradiation  in  solution,  and  of  the  higher-melting 
truxillic  ketone  type  (II)  by  irradiation  in  the  solid 
state,  are  in  agreement  with  the  results  obtained  by 
Reimer  (A.,  1924,  i,  642)  on  methyl  benzylidene- 
pyruvate.  All  attempts  to  obtain  the  dimeric  ketone, 
m.  p.  134°,  prepared  by  Wieland  (A.,  1904,  i,  432)  by 
treatment  of  chalkone  with  acetic  anhydride  and 
concentrated  sulphuric  acid,  were  unsuccessful.  The 
absorption  spectra  of  chalkone,  dihydrochalkone 
(which  is  stable  to  ultra-violet  radiation),  the  three 
photo-dimerides  A ,  Bf  O,  and  the  dimeride  D  conform 
to  the  rule  of  Stobbe  (Z.  angew.  Chem.,  1926,  39, 
673) ;  the  absorption  curves  of  the  dimerides  lie 
between  those  of  the  monomeride  and  the  saturated 
dihydro -compound ,  and  exhibit  a  close  formal 
resemblance  to  that  of  the  latter. 

In  order  to  compare  chalkones  in  which  the  keto- 
group  is  substituted  with  cinnamic  acid  derivatives  in 
which  the  carboxyl  group  is  modified  (salts,  esters, 
amide),  anfi-chaikoneoxime  and  the  chalkone- 
semicarbazones  have  been  examined.  Exposure  of 
rmh-chalkoneoxime,  m.  p.  75°,  obtained  by  Henrich’s 
method  (A.,  1907,  i,  324),  to  a  quartz-mercury  lamp 
produced  a  certain  amount  of  discoloration  but  no 
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polymerisation,  dial  kone  -  ct-setn  icarbazone,  m.  p. 
168°  (of.  Heilbron  and  Wilson,  J.C.S.,  1912,101, 1482 ; 
1913,  103,  1504),  by  similar  treatment  yielded  equal 
quantities  of  resin  and  unchanged  product,  but 
chalkone-y-semicarbazonc,  m.  p.  179 — 180°  (cf. 
Heilbron  and  Wilson,  loc.  tit.),  readily  underwent  a 
peculiar  transformation  to  a  yellow  isomeride. 

jZ-Methylchalkone  (a-form),  m.  p,  74 — 75°  [oxime, 
m.  p,  130 — 132°;  kydroxylamino-oxime(  ?),  m,  p. 
150 — 160°],  was  obtained  by  condensing  benzaldoliyde 
and  p-metliylaeetoplienone  in  alcoholic  solution  with 
10%  sodium  hydroxide  (cf.  Weygand  and  Matthes, 
A.,  1920,  1041)  Irradiation  of  jp'-methylchalkone  in 
ethyl-alcoholic  solution  with  sunlight  affords  a  45% 
yield  of  bis-tf -mcthylchalkone  A,  m,  p.  114°,  together 
with  traces  of  6iVp' -methylchalkom  B,  m.  p.  218° ; 
use  of  the  solid  substance  furnishes  two  other  di- 
merides  in  equal  proportion,  bis- p' -methylchalkon e  C, 
in.  p.  205°,  and  6to-p' -methylchalkom  D,  m.  p.  243°. 
Ultra-violet  light  transforms  the  dimeride  A  into  the 
dimeride  Bf  and  the  yield  of  the  latter  increases  with 
the  use  of  shorter  waves.  By  slow  distillation,  A 
yields  traces  of  jp'-incthylch&lkone  and  10%  of  stil- 
bene ;  since  under  the  same  conditions  p'-methyl- 
ehalkone  affords  but  2%  of  stilbene,  the  truxinic 
ketone  structure  (I)  is  assigned  to  the  dimeride  A. 
All  four  dimer  ides  are  stable  to  cold  alkaline  per¬ 
manganate  and  to  bromine ;  they  yield  no  semi- 
earbazones  when  heated  with  semicar bazide  hydro¬ 
chloride  and  potassium  acetate  in  alcoholic  solution, 
but  under  these  conditions  the  dimeride  A  is  partly 
converted  into  2?,  whilst  D  affords  a  fifth  isomeride, 
his-]}*  -methylchalkom  E,  in.  p.  216°,  a  transformation 
also  brought  about  by  hot  aeetie  anhydride.  The 
five  dimerides  fall  into  two  groups  according  to  the 
colour  produced  with  concentrated  sulphuric  acid; 
A  and  B  yield  a  car  mine -red,  whilst  C\  D,  and  B  give 
a  yellow  colour.  Since  B  can  be  reconverted  into  A 
by  acetic  anhydride,  it  is  considered  to  be  a  stereo- 
isomeride  of  the  dimeride  A,  whilst  C}  D,  and  E  are 
stereoisomerides  of  the  truxillic  ketone  type  (II). 
The  absorption  spectra  of  the  dimerides  B,  <7,  D,  and 
E  are  identical  and  closely  similar  to  those  of  A  and 
d ihyd ro - met hylchal kone ;  the  absorption  curves  of 
all  five  dimerides  lie  between  those  of  p'-methyl- 
ehalkone  and  its  dihydro-compound.  The  latter, 
m.  p.  69°,  was  prepared  by  reduction  of  p'-methyl- 
chalkone  with  hydrogen  and  colloidal  palladium  in 
alcoholic  solution ;  it  is  stable  to  light. 

p-Methylchalkone  (p-form),  m.  p.  96*5°  (cf.  Wey¬ 
gand,  A„  1928, 180),  was  prepared  by  a  slight  modific¬ 
ation  of  the  method  of  Hanzlik  and  Bianchi  (A.,  1899, 
i,  890) ;  by  irradiation  with  sunlight  the  solid  sub¬ 
stance  gives  a  14%  yield  of  a  single  dimeride,  bis- 
] ^-methylchalkom ,  m.  p.  198 — 200° ;  the  yield  falls  to 
2%  with  ultra-violet  light,  and  no  dimerisation  occurs 
in  solution  with  radiation  of  any  wave-length.  The 
dimeride  is  stable  to  cold  alkaline  permanganate  and 
to  bromine,  and  affords  no  semiearbazone ;  it  is  slowly 
depolymcrised  by  ultra-violet  rays  of  short  wave¬ 
length.  p-Methylchalkone  yields  an  oxime,  m.  p.  134° 
(cf.  Hanzlik  and  Bianchi,  toe.  ciL),  which  when 
irradiated  with  ultra-violet  light  in  the  solid  state 
or  in  solution  becomes  greenish-yellow,  the  production 
of  colour  indicating  fission  to  the  monomeric  ketone. 


Pp'-Dimethylchalkone,  m,  p.  127*5°,  obtained  from 
p- tolu aldehyde  and  jj-mcthylacotophcnono  by  con¬ 
densation  with  10%  sodium  hydroxide  in  alcoholic 
solution  (cf.  Weygand  and  Matthes,  toe.  ciL ),  exhibited 
so  great  a  tendency  to  resinifieation  on  irradi¬ 
ation,  either  in  the  solid  state  or  in  solution,  that 
no  polymeride  could  be  isolated.  This  behaviour, 
anomalous  compared  with  that  of  the  foregoing 
monomethylchalkon.es,  is  not  due  to  greater  light 
absorption,  since  the  absorption  curves  of  ehalkone, 
^'-methyl-,  p-methyl-,  and  pp'-d imethy  1- ehalkone 
all  lie  close  together  and  exliibit  a  close  formal 
resemblance. 

p - M ethoxy -methylchalkom ,  m.  p.  94°,  obtained  in 
45%  yield  by  condensation  of  p-anisaldehydc  and 
jp-methylacctophenono,  is  rapidly  and  completely 
resinified  by  irradiation  with  sunlight  or  ultra-violet 
light  in  the  solid  state,  but  in  ethyl-alcoholic  solution 
a  2*5%  yield  of  a  substance ,  probably  bis-p-methoxv- 
p'-methylehalkone,  m.  p.  208°,  was  isolated.  pp'-Di- 
methoxychalkone,  m.  p.  101°,  is  rapidly  and  com¬ 
pletely  resinified  by  irradiation  with  ultra-violet  light 
both  in  the  solid  state  and  in  solution.  The  absorption 
curves  of  the  foregoing  di substituted  monomeric 
ehalkones  and  of  ^-methoxychalkone  (m.  p.  76°)  are 
extremely  similar  and  in  part  coincident.  Di  hydro -p- 
methoxychalkone,  m.  p.  59°,  could  not  be  obtained  by 
the  method  of  Bargellini  and  Bini  (A.,  1911,  i,  211), 
and  was  prepared  using  hydrogen  with  colloidal 
palladium  and  sodium  protoalbinate  in  aqueous- 
alcoholic  solution.  Solid  3  : 4- methylene dioxy- 
ehalkone,  m.  p.  122°,  is  largely  unaffected  by  irradi¬ 
ation  with  sunlight  or  ultra-violet  light,  only  traces  of 
resin  being  produced ;  no  polymerisation  occurs  m 
chloroform  solution,  but  resinifieation  increases  (cf. 
Stobbe  and  Wilson,  1910,  97,  1724). 

In  contrast  with  p-mcthoxy-p'-mcthylchalkone. 
a-mcthyl-^'-methoxychalkone  A  (yellowish-green), 
m.  p,  about  30°,  by  irradiation  with  the  quartz- 
mercury  lamp  as  the  solid  or  in  solution  affords  a 
colourless  isomeride,  a-methyl-p* -methoxychalkone  B, 
ni.  p.  64*5°,  which  decolorises  permanganate  and  reacts 
with  bromine. 

The  results  are  discussed  in  relation  to  other 
examples,  previously  reported ;  it  appears  that 
unsubstituted  ehalkone  and  all  j?«  or  j)'-raouosub- 
stituted  ehalkones  tend  to  photopolymerise,  whilst 
pp'-disubstituted  ehalkones  resist  this  process.  The 
polymerisability  of  various  arylideneaeetophenones 
(ehalkones)  is  compared  with  that  of  the  corresponding 
aryiidencaeetic  acids  (cinnamic  acids),  but  no  general 
relation  between  light-sensitivity  and  constitution  in 
the  two  series  can  be  found.  A  comparison  of  existing 
data  with  results  given  above  shows  that  ehalkones 
with  an  ^-substituted  ethylene  group,  ArCHICR  *C0  Ar, 
readily  photo*  isomerise  when  R=Me  or  Ph,  but 
that  reaction  is  inhibited  when  It— Ac  or  COsEt; 
photopolymerisation  never  takes  place.  One  example 
only  of  the  effect  of  ^-substitution  has  been  investig¬ 
ated  ;  P - methy lchalkone  (dypnone)  alone,  or  in 
chloroform  solution,  is  unaffected  by  ultra-violet 
light.  A  comparison  with  similarly  constituted 
arylkleneaeetie  acids  shows  that  a-  and  p-substitucnfcs 
generally  impede  photopoly  mcrisation,  but  certain 
exceptions  arc  quoted.  0.  W,  Shopper. 
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Halogenated  3  : 9-dibenzoyl  derivatives  of 
perylene.  Synthesis  of  iso violanthr one .  V.  V. 
iScHARvm  and  L.  Z.  Soborovski  (J.  Buss,  Phvs. 
Chem.  Soc.,  1929,  61,  789— 794).— Perylene,  m/p. 
265°,  was  obtained  in  25%  yield  by  the  action  of 
anhydrous  phosphoric  acid  and  phosphorus  trichloride 
at  500°  on  p-dinaphthol.  With  o-chlorobenzoyl 
chloride  in  carbon  disulphide  solution,  perylene  gives, 
by  the  Friedei-Krafts  reaction,  3  :  d-di-o-cfiloro - 
bmzoylperyhm  (I)  in  85%  yield.  By  using  the 
bromo-  or  iodo-benzoyl  compounds,  the  corresponding 
bromo-  and  focfo-derivatives  are  obtained.  All  three 
compounds  are  deep  red  in  colour,  and  do  not  melt 
at  320°.  The  internal  condensation  of  I  to  iso- 
violanthrone  is  carried  out  either  by  heating  at  170° 
with  anhydrous  aluminium  chloride,  or  by  boiling  a 
mixture  of  the  ehloro-derivative  with  potassium 
hydroxide  in  quinoline.  In  both  cases,  on  extraction 
with  a  solution  of  an  alkaline  hyposulphite,  a  deep 
violet  precipitate  of  the  vat  dye  is  obtained,  and  on 
neutralising  the  alkaline  mother- liquor,  a  precipitate 
of  3  :  d-di-o-hydroxybenzoylperylene  is  obtained  as  a 
by-product.  M.  Zvegintzov. 

Rotenone,  I.  Reduction  products.  F.  B. 
LaForge  and  L.  E.  Smith  (J.  Amer.  Chem.  Soc., 
1929,  51,  2574 — 2581). — Reduction  of  rotenone  with 
hydrogen  (1  mol.)  in  presence  of  palladised  barium 
sulphate  and  acetone  or  platinum  oxide  and  ethyl 
acetate  (cf.  Kariyone,  A.,  1924,  i,  251 ;  Butenandt, 
A,,  1928,  1017)  gives  a  mixture  of  dihydrorotenone 
(I),  m.  p.  164°  (lit.  216°),  [a]tf  ”"-225*2°  in  benzene 
[the  oxime,  m.  p.  256 — 257°  (decomp. },  obtained  also 
by  catalytic  reduction  of  rotenoneoxime  (Takei,  A., 
1928,  765)  (benzenesulphonyl  derivative,  m.  p.  143°),  is 
converted  by  prolonged  treatment  with  hydrochloric 
acid  at  the  ordinary  temperature  into  the  iso  oxime, 
m.  p.  270 — 273°  (decomp.)],  and  an  acid  (II),  C^H^Og, 
m.  p.  209°,  +36*2°  in  chloroform.  Further 

reduction  of  I  or  II  with  hydrogen  in  presence  of 
platinum  oxide  and  ethyl  acetate  affords  an  acid, 
0*^0*  m.  p.  215°  (only  in  small  amount  from  I). 
Reduction  of  rotenone  with  zinc  dust  and  alcoholic 
potassium  hydroxide  yields  a  mixture  of  rotcnol 
(III),  m.  p.  120°  (lit.  115°),  and  derritol  (IV),  m.  p. 
164°  (lit.  161°),  [aju  —62*2°  in  chloroform  (cf.  Bute¬ 
nandt,  loc.  cit.) ;  the  use  of  5%  alkali  gives  mainly 
III,  20%  alkali  mainly  IV.  At  the  same  time  small 
amounts  of  a  substance,  m.  p.  161°,  are  produced. 
Contrary  to  the  statement  of  Butenandt,  similar  zinc 
dust  reduction  of  I  affords  dihydrorotenol  and 
dihydroderritol ,  m.  p.  122°.  isoRotenonc  (Takei, 
foe.  cit.)  is  converted  by  zinc  dust  and  15%  alcoholic 
potassium  hydroxide  into  a  mixture  of  iso rotenol, 
C^H^Og,  m.  p.  133°,  and  iso  derritol,  m.  p.  150°. 
Initial  reduction  of  rotenone  probably  occurs  at  two 
centres  and  the  production  of  derritol  derivatives 
appears  to  be  independent  of  the  presence  of  a  double 
linking,  since  isorotenone  is  probably  a  saturated 
(ring)  compound.  H.  Burton. 

[A  constituent  of]  Lactucarium  gcnmmicum . 
K.  H.  Bauer  and  E.  Scrub  (Arch.  Pharm.,  1929,  267, 
413 — 124). — Laetucerin  was  isolated  from  the  petrol¬ 
eum  extract  of  the  dried  drug  and  attempts  were 
made  to  purify  it  by  crystallisation  alternately  from 


alcohol  and  light  petroleum,  but  it  was  impossible 
to  effect  complete  purification.  The  product  had 
in.  p.  232°,  [o+  +39*08°  after  nine  crystallisations, 
M  400  (Bast).  a-Lactucerol,  C30H40*OHS  was  re¬ 
crystallised  eight  times,  when  the  m.  p.  and  [a]D 
gradually  increased  to  203°  and  [%]D  +78*44°,  re¬ 
spectively  (benzoate,  m.  p.  257°).  p-Laetucerol,  m.  p. 
162°,  [a]D  +53*81°,  was  isolated  from  the  mother- 
liquor  from  a-lactucerol  (benzoate,  m.  p.  260°). 
Attempts  to  break  down  a-lactucerol  with  nitric  acid, 
chromic  acid,  hydrogen  peroxide,  mercuric  acetate, 
hypochlorite,  and  copper  oxide  were  abortive.  Both 
lactucerols  afford  la-clmene,  C30H4B,  m.  p.  207°,  when 
treated  with  phosphorus  pentaehloride,  wjiich  gives 
propionic  and  other  acids  on  ozonisation.  The 
corresponding  saturated  hydrocarbon  lactucam  is 
obtained  when  lactuceue  is  hydrogenated  or  when 
lactucerol  is  reduced  with  hydriodie  acid . 

S.  Coffey. 

Synthesis  of  some  phenyl  styryl  ketones  and 
related  compounds.  N.  M.  Cullinane  and  D . 
PuiLPorr  (J.C.S.,  1929,  1761— 1765).— Phlaroaceto- 
phendue  4  :  G-dimethyl  ether  and  2  :  4-dimethoxy- 
benzaldehyde  (improved  method  of  preparation 
described)  condense  in  the  presence  of  aqueous- 
alcoholic  potassium  hydroxide  at  60°  to  give  2-hydr- 
oxy  -4:6-  dimethoxyphcnyl  2:4-  diniHhoxystyrvI 
ketone,  m.  p.  128°  (cf.  Kostanecki  and  Tambor,  A., 
1899,  i,  891,  who  give  m.  p.  152°),  which  by  bromin- 
ation  in  chloroform  solution  at  0°  and  treatment  of 
the  crude  bromination  product  (ra.  p.  230°)  with  hot 
50%  sodium  hydroxide  yields  a  compou  nd,  C+T+  70€Br, 
in.  p.  above  300°,  which  is  prohabl}*  3:5:  2'  :  4'-tetra- 
methoxy-4-bromobenzylidenecoumaran-2-one.  The 
production  of  a  coumaranone  as  opposed  to  a  flavono 
(cf.  von  Auwcrs  and  Anschutz,  A.,  1921 ,  i,  682)  and  its 
behaviour  on  bromination  are  analogous  to  the  results 
previously  described  by  Kostanecki  and  Tambor  (loc. 
cit.)  and  by  Tambor  (A.,  1912,  i,  43). 

Phloroacetophenone  trimethyl  ether  combines  with 
salicylaldehyde  under  the  conditions  given  above  to 
yield  2:4:  6 - trirneth oxyphe nyl  2-liydroxystyryl  ketone, 
m.  p.  205*5°,  converted  by  dry  hydrogen  chloride  in 
glacial  acetic  acid  solution  into  2'  :  4'  :  6" -trimethoxy- 
flavylium  chloride ,  m.  p.  102°  ( ferrichloride ,  m.  p.  198°). 

C.  W.  Shoppee. 

Condensations  of  ketones  with  phenols.  III. 
Condensation  products  of  mesityl  oxide  and 
monohydroxybenzenes.  J.  B.  Niederl  [with  N. 
Ambisder,  B.  Casty,  D.  W.  C.  Knowles,  I.  Rappa- 
port,  and  W,  Saschek]  (J.  Amer.  Chem.  Soc.,  1929, 
51,  2426 — 2430). — When  a  mixture  of  mesityl  oxide 
(1  mol.)  and  a  phenol  (1  mol.)  is  treated  with  sulphuric 
acid  (1  mol.)  at  0°  and  kept  at  15 — 20°  for  1  week, 
substituted  2:4: 4-trimethyl -2-chromanols  or  di- 
2:4: 4-trimethyi-2-chromanyl  ethers  are  obtained. 
Formation  of  the  chromanol  occurs  either  by  direct 
addition  of  the  oxide  to  the  phenol,  or  by  re-arrange¬ 
ment  of  an  intermediate  p-hydroxyphenylfoohutyl 
methyl  ketone,  formed  by  interaction  of  the  phenol 
with  the  additive  compound  from  the  oxide  and 
sulphuric  acid.  The  following  substituted  2 -chrvm- 
anols  are  obtained  from  the  appropriate  phenol  : 
2:4:  4 ’trimethyl-,  m.  p.  89°  (dimtro  derivative,  m.  p 
155°);  l-nitro-2  :  4  :  4:4rimethyl-,  m,  p.  148°;  b-nitro- 
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2:4:  4 -trimethyl-,  m.  p.  132°  ;  2:4:4:  8-tetramethyl-, 
m.  p.  120°,  and  2:4:4: 1-tetramethyl-,  in.  p.  120° 
(from  trinitro-m-cresol),  Di-2  :  4  :  4  : 1 -tetramethyl- , 
m.  p.  58°  (tetramiro- derivative,  m.  p.  145°) ;  di- 
2:4:4:  6-telramethyl- ,  m.  p.  57°  (teframfro- derivative, 
m.  p.  167°) ;  di-5-chloro- 2  :  4  :  4  :  7 -ietramethyl-,  in.  p. 
71°;  di-2  :  4  :  4  :  6  :  8-pentamethyl-  (ielraniiro- deriv¬ 
ative,  m.  p.  155°) ;  di-2  :  4  :  4  :  8-tetramethyliso2)ropyl- 
(from  carvacrol)  (dimiro -derivative,  m,  p.  185°),  and 
flK-2  :  4  :  4  :  5  -  ietramethyl  -  8  -  isopropyl  -  2  -  chromanyl 
ethers,  m.  p.  136°  (dtmfro-derivati ve ,  m.  p.  201°),  are 
also  described.  Oxidation  of  the  cliromanols  with 
chromic  oxide  in  acetic  acid  solution  affords  sub¬ 
stituted  p-hydroxyphenylisovaleric  acids. 

H.  Burton. 

Cyclic  compounds  containing  aldehydic 
groups.  I.  G.  Farbenind.  A.-G, — See  B.,  1929,  747. 

Condensation  products  of  the  benzanthrone 
series  [cyclic  sulphur  derivatives].  I,  G. 
Farbeninb.  A.-G. — See  B.,  1929,  748. 

Anhydro-compounds  derived  from  2-nitro- 
3  : 4-dimethoxyphenylacetonitrile  and  certain 
pseudo-bases.  J.  M.  Gotland  and*  C.  J.  Virben 
(J.C.S.,  1929, 1791 — 1803). — p-3-Methoxyphenylethyl- 
amine,  obtained  from  3-methoxycinnamic  acid  (Chak¬ 
ra  varti,  Haworth,  and  Perkin,  A.,  1927,  1096)  as 
described  by  Heifer  (A.,  1924,  i,  1341),  by  treatment 
with  anhydrous  formic  acid  at  175°  yields  formyl - 
fi-Q-melhoxyjihenylethylamine,  b.  p.  216°/17  mm., 
converted  by  phosphorus  oxychloride  into  6 -mcihoxy- 
3  : 4-dihydroisoquinoline,  b.  p.  155°/16  mm.  [moth- 
iodide,  (I),  m.  p.  199°  (decomp.) ;  periodide, 
CuH14ONI3,  ra.  p.  82°  (decomp.) ;  periodide , 
CpH^ONIg,  m.  p,  82°  (decomp.)];  treatment  of  I 
with  potassium  hydroxide  affords  1  -hydroxy -Q-meth- 
oxy-2-methylteirahydrohoqumolme  (II),  m.  p.  102°. 
Bv  reduction  of  I  with  zinc  and  hydrochloric  acid 
is  obtained  S-metkoxy- 2 -meth yltetrahydroisoquinolinc 
(hydr  iodide,  m.  p.  173 — 174;  pier  ate,  m.  p.  130—131°), 
and  oxidation  of  the  methochloride  corresponding 
with  I  with  alkaline  potassium  permanganate  affords 
%-methoxy- 1  -keto-2-methyltetrahydroisoquinoline,  m.  p. 
50°.  The  preparation  of  (3-3-methoxyphenylethyl- 
amine  was  also  attempted  as  follows  :  condensation 
of  3-methoxybenzaldehyde  and  nitromethane  using 
alcoholic  sodium  ethoxide  at  0°  gives  the  sodium 
salt  of  the  aei- form  of  3-mefchoxy-a- hydroxy- p-nitro- 
ethylbenzcnc  (cf.  A,,  1902,  i,  682),  dehydrated  by  fused 
zinc  chloride  in  hot  glacial  acetic  acid  to  g a-nitro- 
3 -methoxy styrene ,  dimorphic  (a-form,  needles,  ra.  p. 
91—92°;  (3-form,  plates,  m.  p.  91—92°),  also  obtained 
directly  from  3-methoxybenzaldehydc  and  nitro  - 
methane  in  the  presence  of  methylamine  hydrochloride 
and  anhydrous  sodium  carbonate  in  alcoholic  solution 
at  15°.  Reduction  of  the  nitro-compound  with  zinc 
and  dilute  acetic  acid  yields  3 -methoxyphenylacei- 
aJdoxime,  m.  p.  91° ;  the  method  was  abandoned  on 
account  of  the  poor  yield  (11%)  obtained. 

2-Nitrohomoveratrole,  prepared  by  the  method  of 
Oberlin  (A.,  1926,  283)  and  also  by  methylation  of 
2-nitro  *3 -hvdroxy-p- tolyl  methyl  ether,  does  not 
appear  to  condense  with  suitable  pseudo- bases  of  the 
tsoquinoline  series,  but  by  use  of  2-nitro-3  : 4-di- 
methox}rphenylacetonitrile,  obtained  by  the  inter¬ 


action  of  2-nitro- 3  :  4 -dime thoxy benzyl  chloride  and 
alcoholic  potassium  cyanide  (cf.  Kay  and  Pictet, 
J.C.S.,  1913,  403,  953)  along  with  2-mtro-8 :  4-di- 
meihozyphenylacetamiide ,  m.  p.  151 — 153°,  the  following 
anhydro-compounds  are  obtained  :  II  affords  1-a- 
cyano-2r -nitro  -  3'  :  4'  -  dimethoxy  benzyl  -  6  -  meihoxy  -  2- 
metkyltetrahydroisoquinoUne  (III),  m  p.  95 — 96°; 
cotarnine  yields  anhydrocotamine-2 -nitro -o  :  4 -dimetli- 
oxyphenylacetonitrile  (IV),  m.  p.  153°  (decomp., 
gradually  becoming  red  from  120°) ;  and  laudaline 
furnishes  anhydrolandaline  -  2  -  nitro  -3:4-  dimethoxy- 
phenylacetonitrile  (V),  m.  p.  125 — 127°.  Subsequent 
attempts  to  convert  the  anhydro-compounds  III  and 
V  into  aporphine  bases  were  unsuccessful  owing  to 
ready  hydrolysis  by  dilute  acids  to  the  components,  a 
property  shared  b}'  the  base  IV.  It  was  also  found 
impossible  to  effect  reduction  in  alkaline  media  with¬ 
out  causing  fission  of  the  molecule ;  thus  with  am* 
moniaeal  ferrous  hydroxide.  III  yielded  2 -amino* 
3  : 4,-dimetJi oxyphenylacetonitrile,  m.  p.  108°  (acetyl 
derivative,  in.  p.  184°),  also  obtained  by  reducing 
similarly  2-nitro-3  :  4-dimethoxyphenylacctonitrile, 
whilst  this  nitrile  was  obtained  from  III  with  hot 
alcoholic  ammonium  sulphide.  In  view  of  the  syn¬ 
thesis  of  opomorphine  dimethyl  ether  recently 
described  by  Avenarius  and  Pschorr  (this  voh,  457) 
the  action  of  hydrochloric  acid  on  III  has  been  studied 
under  a  variety  of  conditions,  but  in  every  case 
fission  of  the  molecule  occurred.  By  combining 
hydrolysis  and  reduction  in  one  reaction,  the  procedure 
adopted  by  Avenarius  and  Pschorr,  a  small  quantity 
only  of  a  base  (probably  6-methoxy-2-methyltetra- 
hydro  isoquinoline) ,  which  could  not  be  diazotised, 
was  obtained. 

The  work  of  Avenarius  and  Pschorr  has  been 
repeated,  but  without  success ;  formyl  -  (3  -  ph enyle bhyl* 
methylamine,  b.  p.  183*5°/30  nun.,  now  obtained  in  a 
state  of  purity,  could  not  be  isomerised  by  thionyl 
chloride  to  1  diydroxy-2 -methyl  tctrahydroisoquinoline, 
and  isoquinoline  methiodide  was  therefore  used  as 
starting  material.  As  the  results  of  a  large  number  of 
condensations,  following  the  method  described  by 
Avenarius  and  Pschorr,  only  2-methyltetrahydroiso- 
quinoline  methiodide,  in.  p.  192°  (corr.),  was  obtained. 
The  assumed  identity  of  the  substance,  m.  p.  195°, 
described  by  Avenarius  and  Pschorr  as  dl-apom orphine 
dimethyl  ether  methiodide,  with  natural  (leevo* 
rotatory)  apom orphine  dimethyl  ether  methiodide, 
m.  p.  195°  (corr.),  [a]D  —42*03°  (Pschorr,  Jaeckcl,  and 
Fecht,  A..  1903,  i,  193),  is  criticised, 

G.  W.  Shopper. 

D  erivatives  of  5-hydroxy-2-methylindole . 
C.  D.  Nenitzesou  (Bui.  Soc.  Chim.  Romania,  1929, 
11,  37 — 43). — Condensation  of  benzoquinone  with 
ethyl  [3 -aminocr otonate ,  ethyl  (3-anilinocrotonate,  and 
ethyl  glyciueacetoacetate  gave  ethyl  5 -hydroxy -2- 
Tmthylmdole - 3-carboxylate,  m.  p.  205°,  ethyl  5-hydroxy - 
1  -phenyl-2 -methyl indole- 3 - ca rboxylate ,  m.  p.  206°,  and 
ethyl  5  -hydroxy -2 -methyl- 1  -  carbethoxy  methyl  indole  -3  • 
carboxylate,  m.  p.  148°,  respectively.  Methylation  of 
ethyl  5- hydroxy  -  2  -  methylindole  -  3  -  carboxylate 
yielded  ethyl  5  -methoxy-2 -methylindoU-Z  -  carboxylate , 
m.  p.  161°,  which,  on  alkaline  hydrolysis,  gave 
5  -  methoxy -2-methyl  indole-8  -  carboxylic  acid,  melting  at 
208°  to  give  5-hydroxy-2«methylindole  and  carbon 
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dioxide.  Condensation  of  5-hydroxy-2-methylindole 
with  ethyl  orthoformate  and  with  formic  acid  gave 
iri-(5-methoxy~2-methyl-34ndolyl)methane}  m.  p.  227°, 
and  (5-methoxy-2-melhyl-34ndolyl)-(o-methoxy-2- 
methyl- 3 - indolyl idene )methen e  hydrochloride,  m.  p.  230° 
(decomp.),  respectively.  A.  A.  Goldberg. 

3-Nitro-2  -  aminopyridine  -  5  -  sulphonic  acid. 
Deuts.  Gold-  &  Silber-Scheideanst. — See  B., 
1929,  737. 

Hexamethylenetetramine  phenylquinoline- 
carboxylate  (atophanur otr opin ) .  L.  Vanino  and 
F.  Mussgnug  (Arch.  Pharm.,  1929,  267,  487—488).— 
The  pure  salt  is  obtained  by  allowing  hexamethylene¬ 
tetramine  and  phenylquinoline-4-carboxylic  acid  to 
react  in  warm  alcoholic  solution.  Hexamethylene¬ 
tetramine  and  thioearbamide  afford  a  w'ell-defined 
compound,  2CS(NH2),3(CH2)cN4,  m.  p.  176— 177°, 
when  concentrated  solutions  of  the  two  components 
are  mixed.  S.  Coffey. 

Organic  [quinoline]  bases  from  arylamines  and 
acetylene.  I.  G.  Farbenind.  A.-G. — See  B.,  1929, 
747. 

Tautomerism  of  2  : 5-dithionpiperazine,  S. 
Ishikawa  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1929, 11,  119 — 129). — 2  :  5-Dithionpiperazine,  darken¬ 
ing  at  220—280°,  may  be  prepared  by  a  modification 
of  the  method  of  Gatewood  and  Johnson  (A.,  1927,  62) 
and  also  by  heating  2 : 5  -  dike  topiperazine  with 
phosphorus  pentasulphide.  It  dissolves  in  alkalis 
approximately  as  a  dibasic  acid.  Colour  reactions, 
e.^.,  with  nitroprusside,  indicate  that  it  behaves  as  an 
enolic  compound  only  in  alkaline  solution.  The 
absorption  spectrum  of  the  solution  in  excess  of  dilute 
sodium  hydroxide  solution  differs  from  those  of  solu¬ 
tions  in  ether,  water,  one  equivalent  of  sodium  hydr¬ 
oxide  solution, or  dilute  acid.  An  attempt  to  isolate  the 
enolic  form  by  treatment  with  aniline  was  unsuccessful. 
2  :  5-Dithio?i-l  :  4 - di me Ihylpipemzi ne ,  darkening  at 
180°,  m.  p.  218°,  is  prepared  by  heating  sarcosine 
anhydride  with  phosphorus  pentasulphide.  The  action 
of  hydrogen  sulphide  on  a«  amino  ^obutyronitrile 
yields  a  substance,  m.  p.  156°  (ef.  Gatewood  and 
Johnson,  A.,  1928,  745),  but  2  :  5-dithion-3  ;  3  :  6  :  6- 
tetramethylp iperazine ,  sintering  at  160°,  m.  p.  188  , 
is  formed  by  heating  2  :  5-diketo-3  :  3  :  6  :  6-tetra- 
methylpiperazine  with  phosphorus  pentasulphide. 
The  fact  that  the  1  :  4-dimethyl  and  3:3:6:  6-tetra- 
methyl  derivatives  are,  respectively,  sparingly  and 
readiiy  soluble  in  alkalis  indicates  that  the  mobile 
hydrogen  atom  is  that  of  the  imino-group,  contrary  to 
the  assumption  of  Abderhalden  and  Schwab  (A.,  1926, 
740).  Absorption  spectra  of  the  two  derivatives  are 
given.  R.  K.  Callow7. 

Pyrazolines,  R.  Locquin  and  R.  Heilmann 
(Bull.  Soc,  chim.,  1929,  [iv],  45,  541 — 545). — Yields  of 
pyrazolines  amounting  to  80%  are  obtained  when  the 
condensation  of  the  a(B-ethylenic  ketone  with  hydrazine 
hydrate  is  effected  in  methyl  alcohol  and  the  distill¬ 
ation  is  carried  out  in  an  atmosphere  of  nitrogen  (cf. 
Auwers  and  Hcimke,  A.,  1927,  1203).  Hydrolysis  of 
the  distillation  residues  with  20%  sulphuric  acid  yields 
a  further  small  amount  of  pyrazoline  and  ketones  not 
always  identical  with  the  original  A^-ketone,  The 


luminescence  reported  by  Straus,  Muff  at,  and 
Heitz  (A.,  1919,  i,  41)  has  not  been  observed  in  pyr¬ 
azolines  prepared  by  the  authors.  The  latter  pyr¬ 
azolines  are  stable  to  dilute  mineral  acids  and  on 
boiling  afford  only  the  salt  of  the  original  base,  and 
the  fission  observed  by  Curtins  and  Wirsing  (A.,  1895, 
i,  248)  appears  to  be  peculiar  to  the  first  member  of  the 
series.  No  formation  of  gas  was  observed  when  the 
pyrazolines  were  heated  in  a  sealed  tube  at  130°  with 
10%  sodium  hydroxide  solution.  Crystalline  deriv¬ 
atives  are  obtained  with  benzenesulphonyl  and 
^-bromobenzenesulphonyl  chloride  in  pyridine,  pyr¬ 
azolines  derived  from  alkylideneacetones ,  CHRICHAc, 
giving  one,  those  from  alkyl-alkylideneace  tones, 
CHR;CAc*CH2R',  giving  two  isomeric  derivatives  (cf. 
this  vol.,  330).  R.  Brightman. 

Pyrazolines  and  their  derivatives.  R.  Heil- 
mann  (Bull.  Soc.  chim.s  1929,  [iv],  45,  545—548).— 
3:5:  5-Trimethylpyrazoline,  b.  p.  51 — 52°/ll  mm., 
(i henzenestdphonaie ,  CeHnN2*S03Ph,  m.  p.  140—141°; 
p -bromobenzenesulpkonate,  m.  p,  122°),  3-methyl- 
5-i\sopropylpyrazoline,  b.  p.  76— 78°/ll  mm.  (benzene- 
sulphonaie,  m.  p.  114° ;  p -bromobenzenesulphonate, 
m.  p.  134 — 135°),  and  3 -methyls Asobutylpyrazoline , 
b.  p.  91 — 92°/10  mm.  (benzenesulphonate,  m.  p.'  115°; 
p-bromobenzenesulphonate,  m.  p.  148°),  are  described. 
The  isobutylidene-  and  isoamy  lidene -acetone  required 
were  obtained  from  the  corresponding  ketols,  methyl 
^  hydroxy-y-methylbufcyl  ketone,  b.  p.  90°/16  mm. 
semicarbazone,  m.  p,  146 — 147°),  and  methyl  P-hydr- 
oxy-3-methylamyl  ketone,  b.  p.  104°/17  mm.  (semi¬ 
carbazone,  m,  p.  141 — 142°),  prepared  by  Grignard 
and  Dubien’s  method  (A.,  1925,  i,  111 ;  cf.  Pastureau 
and  Zamenhoff,  A.,  1926,  i,  272).  R.  Brightman. 

Action  of  potassium  cyanate  in  acid  medium 
on  pyrazolines.  Pyrazoline  car  lb  amides.  R. 
Locquin  and  R.  Heilmann  (Bull.  Soc.  chim.,  1929, 
[iv],  45,  549 — 552). — 3  :  5-Dialkylpyrazolmes  are 
converted  by  potassium  cyanate  in  dilute  hydrochloric 
acid  or  glacial  acetic  acid  into  1-carbamyl  derivatives, 

GHR'N 

— k>N-CO-NHa,  for  which  the  name  pyrazoline - 

carbamides  is  proposed.  These  compounds  are 
isomeric  with  the  normal  semicarbazones  of  the  corre¬ 
sponding  a^-unsaturated  ketones  and  aldehydes. 
They  yield  crystalline  picrates,  are  hydrolysed  by 
hydrochloric  acid  (d  1*1)  to  the  pyrazolines,  and  are 
converted  by  nitrous  acid  into  the  original  ketone. 
l-Garbamyl- 3  :  5  :  5 - trimethylpyrazoline,  m.  p.  129°, 
b.  p.  140 — 14H/10  mm.  (dibenzoyl  derivative, 
m.  p.  176°),  l-carbamyl  3 -methyl -o  4 sopropylpyraz oline, 
m.  p.  116 — 117°,  b.  p.  155 — 157°/1 1  ram,  (dibenzoyl 
derivative,  m.  p.  141°),  l-carbamyl-3-methyl-54$obutyl- 
pyr azoline,  in.  p.  110-111°,  b,  p,  162—168716  mm. 
(dibenzoyl  derivative,  m.p.  128 — -129°),  and  1  -carbamyl- 
i-methyl-5-ethylpyrazolin e ,  m.  p.  109 — 110°,  b.  p. 
155 — 160° /II  mm.,  from  4-methyl-5-ethylpyrazoline, 
b.  p.  65 — 70°  ( benzenesulphcmate ,  m.  p.  118°),  are 
described  (cf.  A.,  1925,  i,  1185;  Auwers  and  Heimke, 
A.,  1927, 1203).  R.  Brightman. 

Constitution  of  Si  Scholia5  base.11  R.  Locquin 
and  R.  Heilmann  (Bull.  Soc.  chim.,  1929,  [iv],  45, 
553— 555).— The  base,  m.  p.  129°,  b.  p.  212—213° 
(decomp.),  obtained  by  Scholia  (A,,  1896,  i,  343;  cf. 
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Harries  and  Kaiser,  A.,  1899,  i,  087)  on  heating  the 
normal  semicarbazone  of  mesityl  oxide  is  l-earbamyl- 
8:5:  5-trimethylpyrazoImo  (pierat-e,  m,  p.  130 — 137°) 
(eL  preceding  abstract),  R,  Bbiohtman, 

1- Furyl-2-methylei/cJopr  opane ,  N.  Kishner 

(J.  Russ.  Phys.  Chem.  Soe.,  1929,  61,  781—788),— 

1- Furyl-imwihylpyrazolvm,  b.  p.  127 — 128°/22  mm., 
df  1*1507,  was  prepared  by  the  interaction  of  f  nr  fury  1- 
idcneacetone,  m,  p.  37°,  b,  p.  105 — 106°/10  mm.,  and 
hydrazine  in  alcoholic  solution.  It  was  converted  by 
plienji  thiocarbimide  into  phenyl- (5  -furyhS-meMyl- 
py rami inyl) ihiocarb amide ,  which  exists  in  two  crystall¬ 
ine  forms  both  having  m.  p.  135fl,  viz,,  unstable 
needles,  and  stable  cubes  or  rhombohedra. 

When  5«furyl-3-methylpyrazoline  was  gently 
warmed  with  potassium  hydroxide  and  fragments  of 
platinised  porcelain,  heat  and  nitrogen  were,  evolved, 
1  -furyl~%7iiethyle,yc\opropa ne,  b.  p.  144**2°/743  mm. 
and  145-2°/758  mm.,  df  0*9522,  1*4758,  being 

formed.  This  is  readily  oxidised  in  air,  responds  to  the 
furan  pine -shaving  test,  and  gives  a  crimson  coloration 
with  concentrated  sulphuric  acid  in  acetic 'anhydride 
solution.  Bromine  converts  it  into  a  tetrabromid A,  and 
potassium  permanganate  oxidises  it  to  2-methykydo- 
propane  car  box  }dic  acid,  b.  p.  98 — 99°/lS  mm.,  194°/ 
742  mm.  and  197— 198°/788  mm.,  df  1-0480, 
1*4441  (calcium  salt,  +1*5H20 ;  silver  salt;  amide, 
m,  p.  99*5 — 100°)*  (Sec  Marlhirg,  A.,  1897,  i,  141.) 

M.  ZVEOIHTZOV. 

Condensation  products  of  the  Behzodiazine 
[quinazoline)  series.  I.  G.  FARBBtfnro .  A.-G. — 
See  B.,  1929,  747. 

Dyes  of  the  ph enonaphthasa f ranine  series. 

•T.  R.  Gbigy  — See  B.,  1929,  674. 

2- PhenyI-sS-naphth-l  :  2  :  3-triazolemono- 
sulphonic  acids.  A.  Neri  (Gazzetta,  1929,  59, 
384 — 391) — Sulplionatio.il  of  2 -phenyl  paphth  triazole 
(5  parts)  by  heating  at  180°  with  concentrated 
sulphuric  acid  (1  part)  yields  tiro  4:-$ulphomc  acid 
(annexed  formula)  [sodium  {+1*5H20)j  potassium 

(+1*oH20),  and  barium  (-j-5H20) 
/  Y  XS03H  salts].  The  constitution  of  the  acid 
is  proved  by  the  formation  of 
N/  y7  2-phenvlnaphtlitriazolequinone  by 

if  — N  Ph  oxidation  with  chromic  acid  and  by 
its  non-identity  with  the  o -sulphonic 
acid  [sodium  salt  (4-3H20)].  The  latter  is  obtained 
from  i-aminonaphthalene-2-azobenzene-o-stdphonic  acid 
[. sodium  salt  (+1*5H20)]  by  dehydrogenation  by  the 
action  of  sodium  dichromate  and  acetic  add  in  nitro¬ 
benzene.  Sodium  2-aminonapkthaIene-  1  -azobenzene-k  - 
mlphonate  (+H.,0)  is  similarly  .converted  into 

2 - phenylnaphthtriazoleA' -sulpha nic ,  acid  (sodium  salt, 
anhydrous),  which  is  oxidised  by  chromic  acid  in 
acetic  acid  to  yield  2-phmylnaphthtriazokqwinoneA 
sulphonic  acid  [sodium  salt  (-|~2*5H*0)];  this  yields 
with  phenyl  hydrazine  the  o-hydroxyA-azobenzerpe 
derivative  [sodium  salt  (+3H20)]. 

R.  K,  Callow. 

Porphyrin  syntheses.  XXIV.  Syntheses  of 
three  pyrr oporphyrins ,  a  rhodoporphyrin,  a 
pyrrosetioporphyrin,  and  a  deuterop  orphy r in . 
H.  Fischer  and  A,  SciroBMUUiKn  (Annalcn,  1929, 


473.  211—249), — Eight  jjyrroaetioporphyrins  (tefcra- 
mcthyltriethylporphins)  are  theoretically  capable  of 
existence  and  these  can  give  rise  to  twenty-four  pyrro- 
porphyrins  (tetramethyldiethyl-p-carboxyethylpor- 
phins) .  Three  of  tlie  last-named  compounds  have  been 
synthesised  by  methods  similar  to  those  previously 
described  (cf.  A.,  1928,  13S4).  Cryptopyrrolecarb- 
oxylic  acid  condenses  with  2  : 4-dimethyIpyrrole- 
aldehyde  in  presence  of  alcoholic  hydrobromic  acid, 
forming  (3  :  >diniethylpyrryl)-( 3  :  o-dimethylA-B-carb- 
, oxyethylpyrrole nyl)methene  hydrobromide  (I),  m.  p. 
223°  (decora  p,)  (free  base,  m,  p.  172°  after  darkening 
at  145°).  When  I  is  heated  with  (5- bromo- 3- methy l- 
4  -  ethylpyrryl)-(5-bromo-3-methyl-4-etliylpyrrolenyl)* 
methene  hydro  bromide  in  presence  of  succinic  acid 
about  15%  of  1:4:5:  84eimmethylA  :  Q -diethyl- 
7 -8-carboxyeihylporphm  [termed  pyrroporphyrm  6] 
(II)  [methyl  ester,  m.  p.  228°  (phyllin  derivative); 
copper  salt,  m.  p.  above  300°;  hcemin  derivative]  is 
obtained.  Treatment  of  II  with  sulphuric  acid  at 
100°  affords  the  corresponding  rhodin  [copper  salt), 
whilst  treatment  with  pyridine  and  10%  sodium 
ethoxicle  solution  at  180 — 190°  and  subsequent 
acidification  gives  the  corresponding  chlorin .  Bromin- 
ation  of  I  with  1  mol.  of  bromine  in  hot  acetic 
acid  solution  yields  a  monobromo-deiw&hive, 
Cl6H20(XN2Br2»  m.  p.  228 — 230°,  which  on  esteri¬ 
fication  and  subsequent  treatment  with  ammonia 
furnishes  the  brominated  methene  ester, 
Cl9H2502N2Br(  ?),  m.  p.  106° ;  with  3  mols.  of  bromine 
I  gives  the  compound  G16H1902N2Br3,  not  melted  at- 
245°.  When  equimolecular  quantities  of  I  and 
(5  -  bromo-4-metliyl-3-ethylpyrryl)-  (a  -  brom  o-4~raethri- 

3-efchylpyrrolenyi)methene  are  heated  with  methyl- 
succinic  add  at  180 — 200°,  15%  of  1:4:6: 1  delta- 
methyl- 2  :  3 -di ethyl-8-  p -carboxyethylporph in  [pyrropor¬ 
phyrm  21]  (III)  [methyl  ester,  m,  p.  218 — -219°; 
hmmin  derivative  (IV) ;  copper  salt,  m.  p.  about  300° 
after  sintering  at  270°;  rhodin ]  results.  Treatment 
of  IV  with  acetic  anhydride  and  stannic  chloride,  and 
subsequent  removal  of  iron  by  treatment  with  acetic 
acid  and  hydrogen  bromide  at  40°,  afford  an  acetyl 
derivative  of  III,  1:3:5:  8-TetramethylA  :  Mi- 
ethyl-1  -fi-carboxyethylporphin  [pyrroporphyrm  IS] 
( methyl  ester,  m.  p.  248°)  is  prepared  by  heating 
(5-bromo-4-methyl-3-ethylpyrryl)-(5-bromo-3-methyl- 
4  -otliy  lpyrrolenyl)methene  hydro  bromide  with  the 
methene  from  2 : 4-dimethylpyrrolealdehyde  and 
opsopyrrolecarboxylic  acid  and  succinic  acid  at  180— 
200°.  The  three  pyrroporphyrins  described  are 
designated  ^o-compounds,  since  the  m.  p.  of  the 
methyl  esters  differ  from  the  m.  p.  of  “  analytical  ** 
pyrroporphyrin  methyl  ester ;  the  absorption  spectra 
of  the  porphyrins  are  identical. 

Gryptopyrrolecarboxylic  acid  and  2  :  4-dimethyl-3- 
earbethoxypyrrole* 5-aldehyde  condense  in  presence  of 
alcoholic  hydrobromic  acid,  yielding  (3  :  o-dimethyl- 4- 
carbethox ypyrryl) - (3  : o-dimeihylAA-carboxyethtjlpyrrol- 
enyl)methene  hydrobromide  (V),  m.  p,  205°,  esterified 
by  alcoholic  hydrogen  bromide  to  the  hydrobromide , 
in.  p.  169°,  of  the  methene  diester,  in.  p.  100°,  and 
brominated  first  to  a  perbromide,  CjgH^O^NgBr^  m.  p. 
203 — 206*,  and  subsequently  to  a  compound ,  m.  p. 
219*.  When  a  mixture  of  V,  (5-hromo-4-niethyl-3* 
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efchylpyrryl}  -  (5  -  bromo  -  4  -  methyl-3-ethylpyiTolenyl)  - 
methene  hydrobromide  (VI),  and  succinic  acid  is 
heated  rapidly  over  a  free  flame  a  small  amount  of  the 
monoethyl  ester,  in.  p.  290°,  of  rhodoporphyrm  21  (VII) 
(ef.  this  vol,  940)  [dimethyl  ester,  m.  p.  218°  (copper 
salt,  m.  p.  239°;  hcemin ,  m.  p.  306°,  and  phyllin 
derivatives)]  is  obtained.  Thermal  decomposition  of 
VII  or  decarboxylation  by  heating  with  methyl- 
alcoholic  potassium  hydroxide  and  pyridine  at  180— 
190°  in  a  sealed  tube  affords  III. 

Hydrobromie  acid  condensation  of  cryptopyrrole - 
aldehyde  and  3 -acetyl-2  :  4- dimethy lpyrrole  affords 
(3  :  5-dimelhylA-ethylpyrryl)-(£-acetyl-3  :  5 -dimethyl- 
pyrrolenyl)methene  hydrobromide  (VIII),  m.  p.  237° 
(decomp.)  (free  base,  in.  p.  159°),  which  on  treatment 
with  bromine  in  acetic  acid  solution  at  40 — 50°  gives 
a  perbromide,  O17H330N2Br3,  m.  p.  202°  (decomp.). 
iSuecinic  acid  fusion  of  VI  and  VIII  yields  2 — 3%  of 
2-acetyl-l  :  4  :  6  :  1 4etramethyl-3  :  5  :  8 -triethylporphin 
[acetylpyrromtioporphyrin],  not  melted  at' 290°.  Ethyl 
1:4:6:  1 4etramethyl-3  :  5  :  §4riethylporphin-2-carb- 
oxylate,  m.  p.  264°  (methyl  ester,  m.  p.  262°),  is  obtained 
similarly  from  VI  and  (3  :  5-  dimethyl-4-ethy  1- 
pyrryl)-(3  :  5-dimefchyl-4-carbethoxypyrrolenyl)meth- 
ene  hydrobromide,  m,  p.  203°  (decomp.). 

Succinic  acid  fusion  of  a  mixture  of  VI  and 
(3-methyl-5-bromomethylpyrryl)-(3-methyl-4-ethyl-5- 
bromomethylpyrrolenyl)methene  hydrobromide  gives 
1:4:6: 1 4etramethyl-2  :  3  :  S4riethylporphin  [pyrro- 
miioporphyrin  7]  (5romo-derivative ;  chlorin,  prepared 
by  reduction  of  the  hsemin  derivative  with  sodium 
and  amyl  alcohol). 

Opsopyrrolecar  boxy  lie  acid  and  dimethy  lpyrrole  - 
aldehyde  condense  in  presence  of  alcoholic  hydro - 
bromic  acid,  forming  (3-methylA-fj-wrboxyethylpyrryl)- 
(3  :  5 -dimethylpyrrolenyl)methene  hydrobromide,  m.  p. 
220 — 221°  (decomp.),  which  when  heated  with  (5- 
bromo-3-methyl-4-S-carboxyethylpyrryl)-(3-methyl-5- 
bromo uiethy  lpyrroleny  1 ) methene  hydrobromide  and 
succinic  acid  at  240°  yields  1:4:5:  8 -tetramethyl- 
2  :  6-di- $-carbozyd iethylporph in  [deuteroporphyrin  5] 
[dimethyl  ester,  m.  p.  300°  (copper  salt,  m.  p.  281°: 
hcemin  derivative)].  Absorption  spectra  of  most 
of  the  above  porphyrins  and  their  derivatives  are 
given. 

The  absorption  maxima  of  solutions  of  setiopor- 
phyrin,  meso-  and  proto-porphyrin  esters  in  ethyl 
phthalate  are  displaced  towards  the  red  when  the 
solution  is  warmed.  At  200°  the  retioporphyrin 
spectrum  has  the  appearance  of  a  rhodin  spectrum ; 
on  cooling,  it  becomes  normal  again. 

H.  Burton. 

Chlorophyll.  VII.  Pheeo-  and  phyHoerythro- 
porphyrins.  H.  Fischer  and  R.  Baumler 
(Annalen,  1929,  474,  65—120). — Phseophorbide  a  (I), 
C35H360  6N4  (cf.  Willsfcatter  and  Stoll,  "  ChlorophyU- 
bucli,”  282),  deeomp.  190—200°  (block),  phseophorbide 
b  (II),  decomp.  215 — 225°  (block),  and  phieophytin 
do  not  contain  an  acetyl  group.  When  II  is  heated 
with  70%  sulphuric  acid  carbon  dioxide  (approxim¬ 
ately  2  mols.)  is  eliminated ;  1  mol.  of  carbon  dioxide 
is  eliminated  when  I  or  II  is  heated  alone  at  100 — 
110°/ vac.  Esterification  of  I  with  diazomethane 
affords  methylphceophorbide  a,  C36H1808N4,  decomp. 


208°  (block),  whilst  treatment  of  I  with  ferric  acetate 
and  sodium  chloride  or  ferric  chloride  and  sodium 
acetate  in  acetic  acid  gives  an  iron  salt, 
C35H3807N4ClFe+Ac*0H.  When  I  is  heated  with 
pyridine  and  methyl-alcoholic  potassium  hydroxide 
at  135 — 220°  pyrroporphyrin  is  obtained ;  II  is 
decomposed  completely  under  these  conditions,  but  at 
155°  small  amounts  of  phyllo-,  pyrro-,  and  verdo- 
porphyrins  result.  In  absence  of  pyridine  at  150°  I 
furnishes  phyllo-,  pyrro-,  and  rliodo -porphyrins  (these 
and  verdoporphyrin  are  obtained  similarly  from  II), 
whilst  at  200°  rhodoporphyrm  is  the  chief  product. 
At  105°  the  hydrolysis  products  are  chlorin  (main) 
and  rhodoporphyrm  (small).  Fission  of  I  and  II  by 
boiling  with  methyl-alcoholic  potassium  hydroxide  for 
a  short  time  affords  chlorin  e  and  rhodin  g,  respec¬ 
tively.  Both  these  last-named  substances  are  formed 
in  small  amount  by  similar  treatment  of  phaeophytin 
(cf.  Treibs  and  Wiedemann,  A,,  1928,  1383).  Treat¬ 
ment  of  I  with  hydriodic  acid  in  acetic  acid  at  100° 
gives  pliceoporphyrin  a6  (III),  C33 or (iron, 
copper,  and  magnesium  complex  salts),  esterified  by 
methyl-alcoholic  hydrogen  chloride  to  a  methyl  ester 
(IV),  probably  C35H3706N4,  m.  p.  259°  [copper  salt, 
m.  p.  228°  (block)  after  sintering  at  220°].  When 
esterification  is  carried  out  with  diazomethane  a 
methyl  ester,  C31H3603N4,  m.  p.  243°,  results.  Hydro¬ 
lysis  of  IV  first  with  15%  and  then  with  3%  hydro¬ 
chloric  acid  yields  $-phceoporphyrin  a4  (V), 
whilst  similar  treatment  of  III  gives  ^-pliceoporphyrin 
a3,  C30H31O3N4.  Fission  of  III  with  iiyridine  and 
methyl-alcoholic  potassium  hydroxide  at  155°  affords 
pyrro-  and  rhodo-porphyrins  only.  When  phseo- 
phytin  and  ethyl  ehlorophyllide  arc  treated  with 
hydriodic  and  acetic  acids  III  is  also  produced,  but 
from  the  ehlorophyllide  two  other  substances  (methyl 
esters,  m.  p.  228  and  239°,  respectively)  are  also 
obtained .  Treatment  of  III  with  acetic  acid  and 
pyridine  gives  pliceoporphyrin  a4  (VI),  C32H3604N4 
[copper  and  iron  salts ;  dimethyl  ester,  m.  p.  228°  (not 
depressed  by  phylloerythrin  ester)].  Alkaline  fission 
of  V  and  VI  affords  phyllo-  in  addition  to  pyrro-  and 
rhodo-porphyrins.  When  phyllo-  or  rhodo -por¬ 
phyrin  is  treated  with  hydriodic  acid  (d  1*96)  in  hot 
acetic  acid  solution  pyrroporphyrin  results  (cf.  Treibs 
and  Wiedemann,  loc .  cit.). 

Phylloerythrin  (VII)  (cf.  Noack,  this  vol.,  727) 
(iron  salt)  is  esterified  by  methyl- alcohol ic  hydrogen 
chloride  to  a  methyl  ester,  C32H3603N4,  m.  p.  263°,  and 
by  diazomethane  to  a  methyl  ester,  C^HggOgN^  m.  p. 
261°.  The  copper  salt  of  VII  is  freed  from  metal  by 
treatment  with  sulphuric  acid,  whereby  a  porphyrin, 
C30H36O3N4,  results.  Treatment  of  VII  first  with 
15%  and  then  with  3%  hydrochloric  acid  furnishes 
p -phylloerythroporphyrin,  (?)  C31H30O3N4,  esterified  by 
methyl-alcoholic  hydrogen  chloride  to  a  methyl  ester, 
C32H3603N4,  m.  p.  246°.  Treatment  of  VII  with 
acetic  acid  and  pvridine  gives  phylloerythroporphyrin 
(VIII),  C34H3603N4.  Alkaline  fission  of  VII  yields 
pyrro-  and  rhodo-porphyrins,  whilst  VIII  affords 
phyllo-  and  rhodo-porphyrins.  Crystallographic  data 
(by  Steinmetz)  and  absorption  spectra  of  a  large 
number  of  the  above  compounds  are  recorded. 

H.  Burton. 
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Ring  formation  from  acetyl  oximes  of  aromatic 
o-by  dr  oxyketones .  H,  Lindemann  and  S. 
Romanoff  (J.  pr.  Cliem.,  1929,  [ii],  122,  214—281).— 
Nitration  of  2-hydroxyncctoplienoneoxime  by  nitric 
acid  (d  1*4}  in  acetic  acid  solution  gave  ~>-nitro~2~ 
hydroxyacetophenoneoxime,  in.  p.  231°  (also  obtained 
by  oximation  of  the  corresponding  ketone),  accom¬ 
panied  by  (less)  3 -nitro  2  hydroxyaceto phenoneoxme , 
m.  p.  182°.  Nitration  under  similar  conditions  of 

2- hydroxyacetophenoneacetyloximc  afforded  both 
5 - n itro-2-hydrozyacetoph enonmcetyloxime,  m.  p.  167° 
(which  passed,  when  heated  at  175 — 185°  in  a  vacuum, 
or  when  warmed  with  sodium  carbonate  solution,  into 
4~?iiiro-2-7nethylbenzisooxazole,  in.  p.  134°,  b.  p.  168 — 
109°/13  mm.),  and  3  *  n  iiro -2-h  yd  roxyacelophenonc- 
£ tcelyloxime,  m.  p,  136 — 137°  (also  obtained  by 
acetylation  of  the  appropriate  oxime,  m.  p.  182°, 
above). 

Hydrolysis  with  hydrochloric  acid  of  the  oximes  of 
m.  p.  231°  and  182°  (above)  gave,  respectively, 
5 -nitro-2- kydroxyacetoph enone,  in.  p.  Ill — 112°,  and 

3- ?iitro-2-hydrozyacetophenone,  m,  p.  89 — 90°,  The 
5-niiro- ketone  was  reduced  by  stannous  chloride  and 
hydrochloric  acid  to  the  corresponding  amine,  m.  p. 
121—122°,  which  gave  by  oximation  5-amino-2- 
hydroxya cetophe noneox i me,  in.  p.  201 — 202°.  The 
diacetyl  derivative,  m,  p.  173 — 174°,  of  this  compound, 
when  heated  in  a  vacuum  at  ISO — 190°,  passed  into 
5-acetam  ido-3-m cth ulimoxazole,  m.  p,  163°,  b.  p, 
215p/13  mm. 

Nitration  of  3-iiiothylbenzisooxazolc  by  sulphuric 
acid  and  potassium  nitrate  yielded  5-mtro-3~methyl- 
benz/soox  azole  along  with  some  4-nitro-3-acetamido- 
phenol  (from  which  Ox's-diacMylA-nitro-2-mnino- 
■phenol,  m.  p,  196°,  was  prepared) ;  similarly  during 
the  nitration  of  3 :  o-dimethylbenzisooxazolc  to 
l-nitro-3 : 5-dimethylbenzimoxazole,  some  2-7iitro-Z-aoet- 
amido-p-cresol,  m.  p.  250°  (decomp.)  (ON -diacetyl 
derivative,  m.  p.  183°),  was  isolated.  The  production 
of  these  nitroami nophenols  is  taken  as  indicating  the 
presence  of  alkylbcnzoxazoles  in  the  &o-compound&. 

The  following  compounds  are  also  described  : 
o-nilro-3-acetmnido-p-cresol,  in.  p.  143°,  3  :  5-dimethyl- 

4- ammobenzisooxazole  (obtained  by  reduction  of  the 
nitro- derivative  by  sodium  hyposulphite),  m.  p.  110°, 
1 -hydroxy-3  :  5-dimethylhenzmooxazole  (by  diazotis- 
ation  of  previous  compound),  m.  p.  247°. 

K.  J.  W.  Le  Feyre. 

Monoarylguanidines.  II.  Renzoxazolyl- 
guanidine.  G.  B.  L.  Smith,  J.  H.  Kane,  and  C.  W. 
Mason  (J,  Amer.  Chem.  Soc.3  1929, 51,  2522 — 2527). — 
o-Aminophenol  and  dicyanodiamidme  react  in  presence 
of  boiling  alcoholic  hydrochloric  acid,  forming  the 
hydrochloride ,  m.  p.  254 — 255°,  of  2 -gumtidinobenz- 
oxazole  +  H+),  m,  p,  182—184°  [sulphate,  m.  p. 
280 — 281° ;  .  nitrate,  m.  p.  219 — 220°;  picraie ,  mu  p, 
247—248°;  diacelyl  derivative,  m.  p.  209—210°; 
meihiodide  ( ?),  in.  p.  192 — 194°],  Descriptions  of  the 
erystalline  forms  of  the  salts  are  given.  Dicyano- 
cliaiiiicline  is  probably  tautomeric  : 

nh;c(nh2)*nH‘0n^  cn*n:c(nh2)2. 

~H.  Burton. 

Dyes  derived  from  cinchomeronic  acid,  J.  1), 
Tewari  (J.C.S.,  1929,  1642— 1044).— The  following 
compounds  were  obtained  by  heating  cinchomcronu: 


Wv 

/r  ">0 
/ 

CO 


in- 


acid  with  the  appropriate  amine  or  hydroxy-com¬ 
pound  in  the  presence  of  stannic 
chloride  or  of  concentrated  sul¬ 
phuric  acid  :  phenol -,  unmelted  at 
275°:  resorcinol m.  p.  200 phloro* 
gluciml-,  m.  p,  270°;  m -diethyl- 
amino  phenol-,  m.  p.  127°,  and 
m-jihenylmediamine  -  cinchomemn , 
m.  p.  275°.  The  resulting  dyes 
have  the  general  formula  I  and 
resemble  the  corresponding  dyes 
from  quinolinic  acid  (Ghosh,  1919,  115, 

1102)  very  closely  in  chemical  and  physical  properties. 

A.  1.  Vogel. 

Nicotine  and  its  derivatives.  II.  Optical 
rotatory  power  and  rotatory  dispersion.  T,  M. 
Lowhy  and  W.  V.  Lloyd  (J.C.S.,  1929,  1771—1791). 
— Measurements  at  20°  of  the  optical  rotatory  power 
and  also  of  the  rotatory  dispersion,  over  a  wide  range 
of  wave-lengths,  of  nicotine,  of  nicotine  in  acetone, 
water,  acetic  and  butyric  acids,  of  nicotine  butyrate 
and  erofconate  in  acetone,  and  of  the  last-named  in 
acetone,  of  the  nicotine-zinc  chloride  double  com¬ 
pound  in  water,  and  of  nicotine  dimethiodidc  in  water 
have  been  made  and  the  data  employed  to  test  the 
applicability  of  the  one- term  Drude  equation.  The 
characteristic  frequencies  deduced  from  the  rotatory 
dispersions  arc  compared  with  the  observed  maxima 
of  selective  absorption.  It  is  suggested  that  nicotine 
forms  a  pseudo- base,  and  that  the  reversal  in  sign  on 
salt  formation  is  associated  in  nicotine  with  the 
saturation  of  a  lone  pair  of  electrons  in  the  pyrrol¬ 
idine  nitrogen,  and  is  dependent  on  the  elimination  of 
an  incipient  dative  linking  between  the  two  rings. 

The  best  values  for  the  specific  rotations  of  nicotine 
are  [«]tf  +169*3°,  [a]**  +204*1°.  A.  I.  Vogel. 


Sparteine.  K.  Winterfeld  (Arch.  Pham., 
1929,  267,  433— 455).— [With  F.  W.  Holschneider,] 
Dibromosparteine  dicyanamide  (chloroaurate,  m.  p. 
144 — 145°)  and  two  isomeric  mombromosparteine 
cyanamides ,  one  monobasic,  m.  p.  89°  [chloroaurate, 
m.  p.  178°;  picraie ,  m.  p.  165°;  mercur  (chloride,  m.  p. 
117°),  the  other  a  dibasic  oil  (chloroauraie,  m.  p.  181° 
(decomp.) ;  picrate,  m.  p.  176°],  are  produced  when 
cyanogen  bromide  is  allowed  to  react  on  sparteine 
directly.  These  compounds  are  also  obtained  along 
with  sparteine  hydrobromide  when  the  reagents 
are  mixed  in  moist  ethereal  solution,  but  in  absolute 
ether  a  double  compound  of  sparteine  and  cyanogen 
bromide  is  obtained.  The  two  isomeric  monobromo- 
sparteine  cyanamides  are  obtained  in  varying  amounts 
according  to  the  conditions  of  experiment,  the  pro¬ 
portions  of  crystalline  isomer ide  to  liquid  isomcride 
being  1  :  2  in  ether,  2:1  in  boiling  benzene,  whilst 
only  the  crystalline  modification  is  produced  in 
boiling  eydtohexanol.  Reduction  of  the  crystalline 
form  with  tin  and  hydrochloric  acid  affords  sparteine 
cyanamide  (chloroauraie,  m.  p.  186 — 187°;  chloro- 
siannate),  which  gives  a  secondary  base,  [a]„  — 16*3° 
in  chloroform,  very  stable  towards  alkaline  per¬ 
manganate  solution,  on  treatment  with  GO — 65% 
sulphuric  acid  (complex  chloroaurate,  m.  p.  130 — 131°; 
picraie,  m.  p,  179°).  This  base  affords  an  oily  mono¬ 
benzoyl  derivative  [chloroplalinate,  decomp.  195° ; 
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diloroaurate ,  m.  p.  145°  (decomp.)],  which  on  degrad¬ 
ation  by  means  of  phosphorus  pentabromide  produces 
a  base  (chloroplatinate,  m.  p.  248 — 249°;  ddoroaurate, 
m.  p.  178—179°)  giving  a  pyrrole  reaction.  Under 
similar  conditions,  the  liquid  bromosparteine  cyan- 
amide  affords  a  sparteine  cyanamide,  [a]D  —11*84°  in 
chloroform  [ddoroaurate,  m.  p.  172°  (decomp.); 
picrate ,  m.  p.  172 — 173°  (decomp.) ;  chlorostannaie, 
in.  p.  128°],  and  a  liquid  secondary  base,  [a]D  —16*5° 
in  chloroform  [ddoroaurate,  m.  p.  181 — 182°  (decomp.); 
picrate,  m.  p.  178°;  chloroplatinate ;  m.  p.  257° 
(decomp.)],  which  gives  a  benzoyl  derivative,  [a]0 
“13*6°  in  chloroform  [ddoroaurate,  in.  p.  185° 
(decomp.) ;  chloroplaiinate,  in.  p.  248—249°  (decomp.)]. 
Degradation  of  the  latter  with  phosphorus  penta¬ 
bromide  affords  a  bromo- compound  (diloroaurate)  pro¬ 
duced  by  the  partial  fission  of  the  ring  and  subsequent 
hydrolysis  of  a  bromoimide,  to  which  the  formula 
NHBz*CH2*CH2,CHEt*CH(CH2Br)*CH2,C7H1oN  is 
ascribed.  The  latter  gives  a  base,  b.  p.  160°,  [a]D 
™11*5°  in  chloroform  [chlorostannate,  m.  p.  160°; 
diloroaurate,  in.  p.  196—197°  (decomp.) ;  chloro- 
platinate,  m.  p.  255°  (decomp.) ;  hydriodide,  in.  p. 
227°;  picrate,  m,  p.  180°;  mercurichloride ;  meth- 
iodide,  m.  p.  20o°],  which  does  not  give  the  pyrrole 
reaction,  on  reduction  with  tin  and  hydrochloric  acid. 
From  these  results  it  is  concluded  that  sparteine  is  an 
alkylated  a-  or  [3-quinuelidine,  which  is  confirmed  by 
study  of  the  degradation  of  a-methylquinuclidine. 

[With  C.  vok  Rausch.]  Dehydrosparteine  may  be 
oxidised  with  potassium  permanganate  to  an  acid, 
which  is  readily  esterified  and  the  methyl(  ?)  ester  (of. 
A.,  1928,  906)  affords  a  benzoyl  derivative,  m.  p.  142 — 
143°  (decomp.).  The  latter  is  broken  down  by 
phosphorus  pentabromide  to  the  corresponding 
secondary  cyclic  amine,  which  gives  a  hydrocarbon 
and  2 -methyl pyrrolidine  on  oxidation  with  per¬ 
manganate.  Thus  the  second  tertiary  nitrogen  atom 
in  sparteine  is  situated  in  a  pyrrolidine  ring. 

S.  Coffey. 

Synthetical  experiments  on  the  aporphine 
alkaloids.  VII.  Attempted  syntheses  of  apo- 
morphine  dimethyl  ether.  J.  M.  Gulland,  R.  D. 
Haworth,  C.  J.  Virden,  and  (in  part)  R.  K.  Callow 
(J.C.S.,  1929,  1 666 — 167 6) .* — Condensation  of  ra-nitro- 
benzyl  chloride  and  ethyl  sodiomalonate  in  alcohol 
afforded  a  mixture  of  ethyl  di-(3-n itrobenzyl ) malonate , 
m.  p.  112°,  and  ethyl  3-nitrobenzylmalonate,  from 
which  3 -nitrobenzylmalonic  acid,  m.  p.  171°,  was 
obtained  by  partial  hydrolysis  with  30%  potassium 
hydroxide  solution.  The  latter  on  heating  gave 
P-3-nitrophenylpropionie  acid,  m.  p.  117—118°,  con¬ 
verted  by  thionyl  chloride  and  aqueous  ammonia  into 
the  amide,  in.  p.  99°,  then  by  sodium  hypochlorite 
into  P-3-712 trophenylethylamine  hydrochloride,  m.  p. 
207 — 209°,  and  finally  by  stannous  chloride  and 
hydrochloric  acid  into  (3-3 -aminophenylethylamine  di- 
hydrochloride  (I),  m.  p.  310°  (decomp.).  Condensation 
of  the  free  base  of  I  with  2-nitro-3 :  4rdimethoxyphenyl- 
acetyl  chloride  in  benzene  furnished  2f-nitro-Z’  :  i'- 
dimethoxyphenylaceto-$-3-(2”-nilro-Z,f  :  4 " -dimethoxy- 
phenylacetamido)phenylethylamide ,  from  which  no 
basic  material  could  be  isolated  after  prolonged  treat¬ 
ment  with  phosphorus  pentachloride  in  chloroform. 

fi  -  Ph  enyhth ylam  in  e  2  -benzoin  idophenylglyoxylate, 


m.  p.  177 — 179°  (decomp.)  (from  2-benzaniidophenyl- 
glvoxylie  acid  and  (3-phenylethylamine  in  ether), 
could  not  be  converted  into  the  amide  by  phosphorus 
pentachloride  or  phosphoric  oxide ;  2 -benzamido- 

plmujlglyoxylo- (3 - phenyleth ylam ide ,  m.  p.  136*5 — 138°, 
was  produced  by  interaction  of  the  acid  chloride  of 
2-benzarnidophenylglyoxvlic  acid  and  (3-phenvlethyl- 
amine  in  benzene,  but  was  unaffected  by  treatment 
with  phosphorus  pentachloride  in  chloroform  for  1 
month,  a- Cyano-2 -nit ro- 3  :  4 - d imethox yst ilbene,  in.  p. 
125*5°,  is  obtained  by  condensation  of  2-nitro-3  :  4- 
dimethoxyphenylacetonitrile  and  benzaldehyde  in 
alcohol  in  the  presence  of  sodium  ethoxide  or  piper¬ 
idine  at  40 — 50°.  ot.-Cyano-2-nitro-Z  :  A-dimethoxy-2'- 
aldehy dost  ilbene,  m.  p.  153°  [phenylhyd  razone,  in.  p. 
179 — 1S0°),  is  similarly  prepared  (80%  yield)  from 
the  nitrile  and  phthalaklehyde  at  45°  :  it  is  unaffected 
by  boiling  with  concentrated  hydrochloric  acid  for 
24  hrs.,  by  stannous  chloride  or  tin  in  a  cold  mixture  of 
glacial  acetic  and  hydrochloric  acids,  and  by  aqueous 
ammonia,  is  destroyed  by  zinc  dust  in  hot  dilute 
hydrochloric  or  acetic  acid,  and  no  crystalline  product 
is  obtained  on  heating  with  malonic  acid  and 
piperidine  in  pyridine  solution. 

When  a  mixture  of  m- amino  benzoic  acid  (1  mol.) 
and  a-cyano-2-nitro-3  : 4-dimethoxy-2,-aldehydo- 
stilbene  (1  mol.)  is  heated  at  135°  for  30  min.  a-cyano- 
2-nitro-3  ;  4:-dimethoxy-2' - m-carboxyphenyliminomethyl- 
st ilbene,  m.  p.  237°  (decomp.),  is  obtained,  and  is 
converted  by  reduction  with  ferrous  sulphate  and 
ammonia  in  a  hydrogen  atmosphere  into  2-(2'-m-carb- 
oxyan ilinomethylphenyl)  -3-cyano-h  :  7  -dimethoxyindole 
(II)  or  the  dihydro-derivative  [hydrochloride,  m.  p. 
307°  (decomp.)],  unaffected  by  concentrated  hydro- 
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chloric  acid  and  yielding  the  tri-  and  hexa-hydrates, 
m.  p.  322°,  of  II  on  decomposition  with  aqueous 
sodium  acetate.  This  substance  is  unsuitable  for 
the  synthesis  of  apomorphine  dimethyl  ether. 

Piper onylidene- in-  and  - p-aminobenzoic  acids,  m,  p, 
244 — 245°  and  243°,  respectively,  are  formed  by 
heating  piperonal  with  the  acids  at  160°  for  30  min. 

A.  I.  Vogel. 

Smomenine  and  disinomenine.  X,  Syn¬ 
thesis  of  dimethyls  mo  menoL  Sinomenol- 
quinone.  K.  Goto  and  H.  Sadzuki  (Bull.  Ohem. 
Soc.  Japan,  1929,  4,  163 — 169). — The  synthesis  of 
3:4:6:  7-tetramethylphenanthrene  and  its  identity 
with  dimethylsinomenol  (Kondo  and  Ochiai,  this 
voL,  1088)  has  been  confirmed.  Sinomenol  is  con¬ 
sidered  to  be  4  :  6-dihydroxy-3  :  7-dirnethoxyphen- 
anthrene.  The  reactions  of  sino- 
menine  are  reviewed  and  to  it  is 
assigned  the  annexed  revised  for¬ 
mula  (ef.  Goto,  A.,  1920,  1160). 

When  diaeetylsinomenol  is  oxid¬ 
ised  by  chromic  anhydride  in 
acetic  acid  there  is  formed  di- 
acetyhinomenolquinone,  m.  p.  217 — 
219°  (phenazine  compound,  m.  p. 
256°),  which  on  hydrolysis  yields  sinomewoU 
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quinone,  m.  p.  259- — 263°  (phenazzne,  m.  p.  272°). 
When  d ibenzoy Isinomenolquinone  (Goto,  loc.  cit.)  is 
treated  with  alkyl  sulphates  in  alkaline  solution  there 
are  formed  sinomenolquincme  diethyl  ether ,  m.  p.  174° 
{ phenazine ,  m.  p.  188°),  and  sinomenolquinone  dimethyl 
ether,  in.  p.  266°  ( phenazine ,  m.  p.  184°). 

T.  H.  MORTON. 

Organic  antimony  compounds  [arylstibinic 
acids].  I.  G.  Farbenind.  A.-G.— See  B.,  1929,  699. 

Tin  methyl  derivatives.  Action  of  zinc  on  tin 
trimethyl  bromide.  Tin  trimethyl  phenoxide. 
Becamethylstannobutane.  C.  A.  Kraus  and 
A.  M.  Neal  (J.  Amer,  Chem.  Soc.,  1929,  51,  2403— 
2407). — Zinc  and  tin  trimethyl  bromide  react  in 
aqueous  solution,  giving  mainly  tin  tetramethyl 
accompanied  by  tin  trimethyl  hydroxide  and  metallic 
tin.  Sodium  phenoxide  in  liquid  ammonia  solution 
converts  tin  trimethyl  bromide  into  phenoxytrimeihyl- 
stannanc,  SnMe3*OPh,  b.  p.  223 — 224°,  which  is 
stable  in  air  but  colours  in  sunlight,  and  reacts  with 
the  appropriate  quantity  of  sodium  as  follows : 
SnMe3-OPh+2Na=SnMe‘Na+NaOPh ;  2SnMe3*OFh 
+2Na=(Me3Sn)2+2NaOPh.  Decamethylstannobutane, 
Me10Sn4,  obtained  by  the  interaction  in  liquid  ammonia 
of  disodium  tetraro  e  thy  1st  a  nnoet  h  ane  and  tin  trimethyl 
bromide,  is  a  somewhat  viscous,  colourless  liquid  which 
readily  oxidises  to  a  white  solid.  S.  K.  Tweedy. 

Deaminocaseinogen.  H.  Steudel  and  R. 
Schumann  (Z,  physiol.  Chem.,  1929, 183, 168—176).— 
Caseinogen  was  subjected  to  deamination  by  nitrous 
acid  and  the  nitrogen  loss  in  the  various  fractions 
obtained  on  hydrolysis  investigated.  Nitrous  acid 
causes  no  considerable  changes  in  the  caseinogen 
molecule.  The  lysine  fraction  is  attacked,  the 
arginine  in  part,  and  the  histidine  more  strongly. 
Tyrosine  and  tryptophan  are  unchanged.  The 
cystine  content  by  Folin’s  method  of  the  deaminated 
molecule  was  about  six  times  that  of  the  original 
material.  J.  H.  Birkinshaw. 

Proteins.  V.  Benzoylproteins  :  benzoyl- 
ovalbumin  and  its  hydrolysis.  S.  Goldschmidt 
and  A.  Kinsky  (Z.  physiol.  Chem.,  1929,  183,  244 — 
260;  cf.  A.,  1927,  581). — The  hydrolysis  of  benzoyl- 
albumin  with  alkali  and  acid  was  studied.  Definite 
breaks  in  the  time  curve  appear  with  N-sodium 
hydroxide  (at  100°)  at  6*5%  and  12  5 — 13%  hydro¬ 
lysis.  With  sulphuric  acid  at  34°  the  benzoyl  groups 
hydrolysed  reach  a  steady  maximum  at  6*5%.  At 
100°  the  hydrolysis  again  reaches  a  maximum  in  a 
few  lirs.  and  about  90%  of  the  total  nitrogen  is 
present  os  amino-nitrogen.  About  7%  of  the 
benzoyl  complex  remains  unhydrolysed.  e -Benzoyl- 
lysine  was  isolated  from  this  portion,  showing  that 
the  e -amino-group  of  lysine  accounts  for  about  half 
of  the  free  amino-groups  of  egg-albumin. 

J.  H.  Birkinshaw. 

Degradation  of  gelatin  with  acetic  anhydride. 
Isolation  of  acetylated  associates  of  partly 
dehydrated  polypeptides.  IV,  Degradation  of 
proteins  and  their  derivatives.  A.  Fodor  and  C. 
Epstein  (Biochem.  Z.,  1929,  210,  24 — 41 ;  cf.  A., 
1928,  1387). — Degradation  of  gelatin  with  acetic 
anhydride  under  conditions  in  which  hydrolysis  is 


excluded  gives  a  value  of  0-66  for  the  ratio 
amino-nitrogen/total  nitrogen  (v),  but  if  the  treatment 
with  the  reagent  is  repeated  several  times  v  approaches 
0*5.  This  suggests  a  degradation  of  a  tri-  to  a 
di-peptide  of  proline  or  hydroxy  proline.  From  other 
considerations  the  proline  group  must  occupy  the 
central  position  in  the  chain  between  a  glycine  and  an 
alanine  group.  The  acetylated  gelatin  complexes 
represent  associations  of  three  tripeptide  groups. 
Possible  constitutions  for  these  are  considered. 

J.  H,  Birkinshaw. 

Denaturing  of  proteins.  I.  T.  Tadokoro 
and  K.  Yoshimura.  II.  T.  Tadokoro  and  S. 
Watanabe  (J.  Fac.  Agric,  Hokkaido,  1928,  25, 
117 — 132,  133 — 149). — Rice  oryzenin  was  denatured 
in  solution  by  boiling  and  by  freezing ;  soya-bean 
glycinin  by  boiling,  freezing,  superheated  steam, 
gasoline,  or  benzine ;  soya  beans  by  heating,  boiling, 
freezing,  and  soaking  in  gasoline ;  salmon  proteins  by 
cooling,  freezing,  salting,  and  smoking.  The  resulting 
chemical  and  optical  changes  were  followed. 

Chemical  Abstracts. 

Nitrogen  distribution  of  gelatin.  F.  S.  Daft 
(Compt.  rend.  Trav.  Lab.  Carlsberg,  1929, 17,  No.  12, 
1 — 17). — Contrary  to  the  statements  of  other  workers 
(Knaggs,  A,,  1923,  i,  1143 ;  Knaggs  and  Schryver,  A., 
1925,  i,  90;  Thomley,  A.,  1928,  81),  preliminary 
treatment  of  gelatin  with  acid  or  alkali  has  no  effect 
on  the  percentages  of  non-amino-  and  of  diainino- 
nitrogen.  The  methods  of  determination  of  the 
different  forms  of  nitrogen  in  proteins  are  discussed 
and  certain  modifications  are  described  which,  it  is 
claimed,  give  comparable  figures  for  nitrogen  dis¬ 
tribution.  In  particular,  separation  of  amino-acids 
with  phosphotungstic  acid  is  carried  out  under 
strictly  defined  conditions  of  concentration  and 
temperature,  and  the  treatment  of  the  fractions  before 
determination  by  the  nitrous  acid  or  formaldehyde 
methods  is  described.  R.  K.  Callow. 

Determination  of  carboxyl  groups  in  digestion 
products  of  proteins.  I.  A.  Smorodincev,  A.  N. 
Adova,  and  S.  S.  Tschulkova  (Fermentforsch., 
1929,  11,  37 — 44). — The  method  described  by  Felix 
and  Muller  (A.,  1928,  535)  gives  best  results  when  a 
0*01%  solution  of  alizarin-yellow  is  used  as  indicator 
and  0*5  c.c.  of  this  is  mixed  with  the  alkali  (10  c.c.). 
The  total  amount  of  carboxyl  groups  present  is 
determined,  whereas  Willstatter  and  Waldschmidt- 
Leitz>  method  (A.,  1922,  ii,  169)  gives  values  both 
for  amino-acids  and  peptides.  H.  Burton. 

Determination  of  antimony  in  organic  anti¬ 
mony  compounds.  S.  Ghosh  (Indian  J.  Med.  Res., 
1929,  16,  457 — 460) . — The  substance  (0*05—0*07  g.) 
is  digested  with  2  g.  of  potassium  sulphate  and  3  c.c. 
of  arsenic-free,  concentrated  sulphuric  acid  in  a 
loosely-stoppered  conical  flask  until  colourless,  diluted 
with  25  c.c.  of  distilled  water,  and  boiled  for  3 — 5 
min.  To  the  warm  solution  3—4  c.c.  of  concentrated 
hydrochloric  acid  are  added  and  the  solution  is  rapidly 
cooled  and  diluted  to  100  c.c. ;  25  c.c.  of  this  solution 
are  made  faintly  alkaline  to  litmus  by  a  40%  solution 
of  sodium  hydroxide,  acidified  with  5  c.c.  of  a  1% 
solution  of  tartaric  acid,  and  again  made  alkaline  with 
10  c.c.  of  a  4%  solution  of  sodium  hydrogen  carbonate. 
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After  addition  of  25 — 30  drops  of  a  1  %  starch  solution, 
the  antimony  is  determined  by  titration  with  0*01AT- 
iodine  solution  previously  standardised  against 
sodium  antimony  tartrate.  By  titration  of  the  whole 
of  the  solution  instead  of  an  aliquot  part,  accurate 
results  may  be  obtained  with  only  0*02  u.  of  substance. 

J.  W.  Baxer. 

Rapid  determination  ol  alcohol.  W.  L.  0. 
Whaley  (Planter  and  Sugar  Mfr.,  1928,  81,  321— 
323). — Alcohol  is  satisfactorily  determined  by 
measurement,  with  the  Juerst  ebulliometer,  of  the 
lowering  of  h.  p.  of  its  aqueous  solution. 

Chemical  Abstracts. 


Influence  of  boric  acid  on  oxidation  of  organic 
substances  with  which  it  forms  complexes.  I. 
General  investigations  based  on  methods  used 
in  sugar  analysis.  J,  Voiou  and  (Mlle.)  V. 
Dumitrescu  (Bui.  Soc.  Chim.  Romania,  1929,  11, 
15 — 24). — Low  results  are  obtained  in  the  deter¬ 
mination  of  reducing  sugars  by  the  usual  methods 
when  boric  acid  is  present,  the  deficit  increasing  with 
increasing  boric  acid  content.  The  formation  of 
boric  acid-tartrate  complexes  etc.  as  well  as  that  of 
boric  acid-sugar  complexes  is  possible.  Priority  is 
claimed  over  Levy  and  Doisy  (A.,  1928,  741). 

J.  S.  Carter. 
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Storage  of  manganese  and  copper  in  the  animal 
body ;  influence  on  haemoglobin  formation. 
R.  W.  Titus  and  J.  S.  Hughes  (J.  Biol.  Chem,,  1929, 
83,  463—467 )  —Addition  of  small  amounts  of  copper 
or  manganese  to  a  whole  wheat-milk  powder  diet  did 
not  prevent  the  development  of  nutritional  anaemia, 
but  enabled  the  animals  to  utilise  inorganic  iron  for 
the  synthesis  of  haemoglobin.  C.  R.  Harington. 

Physico-chemical  properties  of  natural  globin. 
G.  Roche  (Compt.  rend.,  1929,  189,  378 — 380). — 
The  isoelectric  point  of  globin,  obtained  from  hemo¬ 
globin  by  the  method  of  Hill  and  Holden,  has  been 
determined  b}-  cataphoresis  and  by  means  of  neutralis¬ 
ation  curves,  both  methods  giving  a  single  value  of 
pi i  7*5,  whereas  that  of  haemoglobin  is  at  pn  6*8.  It  is 
suggested  that  this  lowering  of  pu  is  the  natural  result 
of  combination  until  the  acid  haematin. 

P.  G,  Marshall. 

Change  in  oxyhsemin  on  drying.  A.  Hamsik 
(Z.  physiol.  Chem.,  1929,  183,  2C9 — 272). — The 
reactivity  of  a-oxyluemin  preparations  is  lessened  on 
drying,  owing  to  anhydride  formation.  Probably 
a-oxvhgemin  exists  pure  only  in  the  moist  state, 
hut  hsemins  (especially  formylhsemin)  retain  their 
reactivity  on  drying.  J.  H.  Biekinshaw. 

Peroxidase  reaction.  XXIV.  Simultaneous 
application  of  the  oxidase  and  peroxidase 
reactions  on  leucocytes.  K.  Tokue  (Tohoku  J . 
Exp.  Med.,  1929,  12,  295— 300).— Saturated  aqueous 
benzidine  (containing  2  drops  of  3%  hydrogen 
peroxide  per  100  c.e.)  is  applied  to  an  air-dried  fresh 
blood  smear  for  2  min.,  followed  by  1%  aqueous  eosin 
for  5 — 10  sec.  After  washing  and  examining, 
Wiukler-Seluiltze  oxidase  reagent  is  added,  the  slide 
being  washed  and  re-examined  after  2  min. 

Chemical  Abstracts. 

Immediate  acid  change  in  shed  blood.  R.  E. 
Havard  and  P.  T.  Kerridgb  (Biochem.  J.,  1929,  23, 
COO — 607). — There  is  a  change  in  the  hydrogen-ion 
concentration  of  blood,  soon  after  being  shed,  of 
-0*05  pn  at  38°  and  at  28°.  It  takes  place  within 
about  6  min.  at  38°  and  11  min.  at  28°.  It  does  not 
occur  until  after  1*5 — 2  hrs.  at  the  ordinary  tem¬ 
perature.  The  change  is  unaffected  by  sodium 
lino  ride,  anticoagulants,  potassium  cyanide,  or  thymol. 


It  takes  place  in  luked  blood  and  centrifuged  hiked 
blood,  but  not  in  plasma.  S.  S.  Zilya. 

Blood-fat.  I.  Preparation  and  general 
characteristics.  H.  J.  Chan  non  and  G.  A. 
Colltnson(  Biochem.  J.,  1929,  23,  663— 075). —  Pat 
has  been  prepared  from  12  samples  of  ox-blood  at 
fasting  level  by  precipitating  the  blood  with  3  vols. 
of  alcohol  and  by  extracting  with  ether  the  protein 
residue  and  the  residue  obtained  by  evaporating  the 
alcoholic  filtrate.  Of  the  fat  present  in  blood  80% 
may  be  extracted  in  this  way.  The  fat  constants, 
phosphorus,  and  nitrogen  of  tho  samples  have  been 
determined.  The  amount  of  fatty  acid  present  varies 
little  from  that  required  if  the  phosphorus  of  the  fat 
be  calculated  as  lecithin  and  the  cholcsteryl  ester  as 
cholesteryl  stearate,  which  suggests  that  glycerides 
are  not  present  in  appreciable  quantity. 

S.  S.  Zilva. 

Water  content  of  blood-serum.  H.  Spencer 
(Amer.  J.  Dis.  Children,  1929,  37,  546 — 552). — Of 
methods  for  determining  sp.  gr.  of  blood-serum,  the 
falling-drop  method  is  preferred . 

Chemical  Abstracts. 

Tungsiomolybdic  acid  as  a  precipitant  for 
blood-proteins.  S.  R.  Benedict  and  E.  B. 
Newton  (J.  Biol.  Chem.,  1929,  83,  357—300). — A 
mixture  of  sodium  molybdate  and  sodium  tungstate 
is  recommended  a  substitute  for  the  sodium 
tungstate  employed  in  the  Folin— Wu  method  for  the 
precipitation  of  blood-proteins.  Filtrates  obtained 
with  the  aid  of  the  new  reagent  show  higher  values 
for  uric  acid  and  ergothioneine.  C.  R.  Harington. 

Non-sugar  reducing  substances  of  blood  and 
urine.  I.  Glutathione  and  ergothioneine  in 
Mood.  S.  R.  Benedict  and  E.  B.  Newton  (J. 
Biol.  Chem.,  1929,  83,  361—365). — Sheep  blood  was 
freed  from  proteins  with  tungstic  acid,  the  filtrate 
was  treated  with  silver  lactate,  and  the  precipitate 
separated  and  extracted  with  hydrochloric  acid- 
sodium  chloride  solution  ;  the  residue  w'as  boiled  with 
dilute  hydrochloric  acid  and  the  filtrate,  after  treat¬ 
ment  with  zinc  and  platinum  to  remove  traces  of 
tungsten  and  silver,  was  treated  with  mercuric  aeetate. 
The  solution  obtained  on  recovery  from  the  mercury 
precipitate  was  treated  with  mercuric  sulphate,  the 
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precipitate  was  decomposed,  and  the  filtrate,  after 
exact  removal  of  sulphuric  acid,  concentrated  and 
poured  into  excess  of  alcohol,  yielding  a  precipitate  of 
glutathione.  The  yield  was  0*1  g.  per  litre  of  blood, 
and  the  product  showed  the  high  nitrogen  and  low 
sulphur  content  observed  by  Hunter  and  Eagles 
(A.,  1927,  477,  478) ;  it  possessed  a  reducing  action 
towards  the  Folin-Wu  sugar  reagent  equivalent  to 
one  fifth  of  its  weight  of  dextrose.  Ergothioneine 
also  shows  a  slight  reducing  action  with  this  reagent, 

C.  E.  Hartngton, 

Hew  constituent  of  blood.  E.  W.  Rockwool, 
R.  0,  Turner,  and  J.  J.  Pfiffner  (J.  Biol.  Chem., 
1929,  83,  289 — 297). — Hydrolysis  with  sulphuric  acid 
of  a  protein-free  blood  filtrate  or  muscle  extract  causes 
an  increase  in  the  apparent  amount  of  ergothioneine 
as  determined  by  the  method  of  Benedict  (this  vol., 
714);  this  increase  is  ascribed  to  the  liberation  of 
a  new  substance  Z,  figures  for  the  concentration  of 
which  in  various  samples  of  blood  and  tissues  are 
given.  0.  R,  Hartngton. 

Determination  of  carbamide  in  blood.  S,  L. 
Leiboff  and  B.  S.  Kahn  (J.  Biol.  Chem.,  1929,  83, 
347 — 352), — The  protein -free  blood  filtrate  is  heated 
at  150°  for  10  min.  in  a  special  pressure  tube  with 
dilute  sulphuric  acid.  Ammonia  is  determined 
directly  in  the  resulting  solution  by  Nessler’s  method. 

C.  R.  Habington. 

Manometric  determination  of  carbamide  in 
Mood  and  urine,  D.  D,  Van  Slyke  ( J.  Biol.  Chem., 
1929,  83,  449 — 101). — Carbamide  can  be  determined 
in  diluted  urine  or  in  a  protein-free  blood  filtrate  by 
the  use  of  the  author’s  manometric  apparatus  (A., 
1924,  ii,  872),  the  reaction  with  hypobromite  being 
employed.  The  error  is  about  +4%  in  the  case  of 
urine,  and  -L2  mg.  of  nitrogen  per  100  c.c,  in  blood, 

C.  R.  Habington. 

Determination  of  acetone  substances  in  blood 
and  urine.  D.  D.  Van  Slyke  (J.  Biol.  Chem.,  1929, 
83,  415—123)." — The  validity  of  the  author’s  method 
(A.,  1918,  ii,  88)  is  confirmed,  the  criticisms  of  Smith 
(A.,  1920,  1283)  being  answered  on  the  ground  that 
the  latter  author  failed  to  make  control  determinations 
with  pure  p -hydroxy  butyric  acid. 

C.  R.  Habington. 

Determination  of  sugar  in  blood  and  urine. 
P.  J.  Cammidgb  and  H.  A.  H.  Howard  (Brit.  J.  Urol., 
1929,  1,  17—32). — A  solution  (I)  is  prepared  by 
boiling  arsenious  oxide  (4*94S  g.)  and  sodium  hydrogen 
carbonate  (25  g.)  with  water  (300  c.e.),  and  diluting 
the  cold  solution  to  1  litre ;  a  solution  (II)  is  prepared 
by  dissolving  potassium  citrate  (SI  g,),  carbonate 
(70  g.),  and  oxalate  (92  g.)  in  hot  water  (800  c.c.), 
adding  a  solution  of  copper  sulphate  pentahydrate 
(25  g.),  in  warm  water  (150  c.c.),  and  a  solution  of 
potassium  iodate  (3*2498  g.)  in  water  (150  c.c.)  which 
has  been  made  alkaline  with  potassium  carbonate  and 
treated  with  potassium  iodide  (50  g.),  the  mixed 
solutions  being  diluted  to  1000  c.c.  For  the  deter¬ 
mination  of  sugar  in  urine,  50  c.c.  of  II  and  50  c.c.  of 
water  are  boiled  and  treated  with  5  c.c.  of  urine, 
7*5  c.c.  of  30%  sulphuric  acid  are  added  to  the  cooled 
solution,  and  the  mixture  is  immediately  titrated  with 
I,  a  blank  determination  being  performed.  The 


preparation  of  solutions  and  the  application  of  the 
method  to  the  determination  of  sugar  in  blood 
deprotein ised  with  tungstic  acid  are  also  described. 

Chemical  Abstracts. 

Determination  of  blood-sugar.  P.  Horkhexmer 
(Pharin.  Ztg.,  1929,  74,  546). — Micro-methods  should 
replace  macro-methods.  That  of  Hagedorn  and  Jensen 
is  better  than  the  method  of  Kaufman n  (Klin.  Woch., 
1927,  No.  14 ;  1928,  No.  5),  which  gives  only  approxim¬ 
ate  results,  and  more  rapid  than  that  of  Glassmann 
and  Zwilling  (ef,  this  voL,  207),  The  blood  sample  is 
best  taken  by  absorption  in  prepared  filter-papers 
which  are  weighed  on  a  torsion  microbalance, 

W.  McCartney. 

Carbohydrate  metabolism.  I.  Micro-deter¬ 
mination  of  dextrose.  R.  Miyama  (Bull.  Sci.  Fak, 
Terkultura,  Kjusu,  3,  122 — 131). — For  the  determin¬ 
ation  of  blood-sugar  Hagedorn’s  method  is  the  most 
accurate.  The  results  diminished  in  the  order : 
Benedict,  Folin-Wu,  Hagedorn,  Folio,  Schaffer- 
Hartmann,  Bang.  All  the  results  were  affected  by 
the  addition  of  cystine;  the  addition,  of  sodium 
sulphite  gave  high  results  in  Folio  and  Wu’s  method 
and  low  results  in  Bang’s  method. 

Chemical  Abstracts. 

Blood-sugar.  J.  C.  Book  (Wien.  mod.  Woch., 
1929,  79,  43 — 47 ;  Chem.  Zentr.,  1929,  i,  1364).— 
A  study  of  the  speed  of  reaction  of  the  fasting  human 
organism  to  administration  of  dextrose. 

A.  A.  Eldridoe. 

Influence  of  various  substances  on  the  sugar 
and  ammonia  content  of  blood.  H.  Wantoce 
(Arch.  exp.  Path.  Pharin.,  1929,  143,  337—357)  — 
The  influence  of  administration  of  various  acids, 
alkalis,  salts,  sugars,  and  of  urea,  “  oxantin ,J  (di- 
hydroxyacetone) ,  insulin,  “  synthalin,”  and  liver  as 
well  as  the  effects  of  X-ray  irradiation  on  the  sugar  and 
ammonia  content  of  the  blood  in  rabbits  have  been 
studied.  Of  the  acids  hydrochloric,  sulphuric,  and 
phosphoric,  orally  administered,  the  first  produces  no 
increase,  the  others,  sometimes  a  slight  increase  in  the 
ammonia  content :  all  three  always  raise  the  blood- 
sugar.  Oral  administration  of  malic,  citric,  or 
p  -  hydroxy  butyric  acid  causes  sometimes  very  great 
increase  in  the  ammonia  content,  sometimes,  for 
reasons  unknown,  no  increase,  whilst  oral  or  sub¬ 
cutaneous  administration  of  the  sodium  salts  of  these 
acids  produces  no  change.  The  organic  acids  also 
regularly  cause  hyperglycemia.  iVT- Sodium  hydr¬ 
oxide  solution  or  aqueous  sodium  carbonate  solution, 
given  orally,  always  causes  the  ammonia  content 
to  rise.  Oral  or  subcutaneous  administration  of 
ammonium  chloride  or  carbonate  greatly  increases 
both  the  ammonia  and  the  sugar  content  and  the 
administration  of  urea  likewise  causes  distinct,  and 
often  great,  increase  in  the  ammonia  content  and 
distinct  hyperglycemia.  Dextrose  or  oxantin  when 
administered  alone,  orally  or  subcutaneously,  has  no 
effect  on  the  ammonia  content,  but  dextrose  dis¬ 
tinctly  reduces  the  increase  which  follows  administra¬ 
tion  of  ammonium  salts  or  urea.  Lsevulose  acts  like 
dextrose  in  this  respect,  but  less  powerfully.  Insulin, 
subcutaneously  injected,  sometimes  raises  the 
ammonia  content,  but  it  has  no  definite  effect  on  the 
increase  occurring  after  the  giving  of  urea.  “  Synth- 
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alin,”  given  orally,  does  not  increase  the  ammonia 
content,  but  appears  to  minimise  the  influence  of 
previously-administered  ammonium  carbonate  or 
urea.  Raw  or  boiled  liver  has  no  effect  on  the 
ammonia  content,  but  it  likewise  appears  to  have  this 
minimising  influence.  Intense  X-ray  irradiation  causes 
increase  of  the  ammonia  content.  W.  McCartney. 

Haematoporphyrin  haemolysis.  H.  Kawai  (J. 
Biochem.  Japan,  1929,  10,  325 — 350) . — When  red 
corpuscles  are  hacmolysed  by  exposure  to  light  in 
presence  of  luemafcoporphyrin  no  substance  capable 
of  producing  haemolysis  is  found.  Haematoporphyrin 
haemolysis  is  often  observed  in  corpuscles  with  a  high 
content  of  acid-soluble  phosphoric  acid,  and  is 
accompanied  by  decomposition  of  organic  phosphoric 
acid.  This,  however,  does  not  occur  in  the  disinte¬ 
gration  of  the  stroma.  Chemical  Abstracts. 

Relationship  between  haemolytic  complement 
of  guinea-pig  serum  and  lipase.  J.  Gordon  and 
A.  Wormall  (Biochem.  J.,  1929,  23,  730 — 737). — 
The  complement  activities  of  various  guinea-pig  sera 
tend  to  run  parallel  with  the  esterase  activities  of  these 
sera,  although  discrepancies  occur.  The  destruction 
or  inactivation  of  either  of  the  two  relatively  heat- 
stable  components  of  complement  does  not  appreei- 
ably  diminish  the  esterase  or  lipase  activity  of  guinea- 
pig  serum.  The  serum  retains  a  distinct  esterase 
power  after  the  inactivation  of  the  complement  by 
heating  it  at  56%  for  30  min.  Protein  preparations 
obtained  by  treating  the  serum  with  alcohol  and  ether 
at  low  temperatures  possess  no  complete  complement 
power,  but  retain  a  large  part  of  the  original  esterase 
of  the  serum.  The  immune  body  essential  for  com¬ 
plement  action  has  no  influence  on  the  esterase  or 
lipase  activity  of  guinea-pig  serum  when  used  in 
amounts  sufficient  to  promote  haemolysis  of  ox  red- 
cells.  The  esterase  or  lipase  of  guinea-pig  serum  does 
not  take  part  in  specific  haemolysis,  nor  can  the  action 
of  haemolytic  complement  be  ascribed  to  a  hydrolysis 
of  the  falty  substances  of  the  red-cell  envelope  by 
lipolytic  enzymes.  S.  S.  Ztlva. 

Electrometric  determination  of  chlorides  in 
whole  blood  and  tissues.  J.  C.  Forbes  and  H.  Irv¬ 
ing  (J.  Biol  Chem. ,  1929, 83, 337—344)  .—Diluted  blood 
or  tissue  extract  is  heated  with  dilute  sulphuric  acid 
and  silver  nitrate ;  after  partial  neutralisation  with 
ammonia  the  excess  of  silver  is  titrated  electro- 
metrically  with  standard  sodium  chloride  solution. 

C.  R.  Haring  ton. 

Determination  of  chloride  in  animal  tissues. 
K.  H.  Callow  (Biochem.  J.,  1929,  23,  648— 053). — 
The  chloride  is  completely  extracted  from  the  tissues 
by  boiling  with  distilled  water  and  is  determined  in  the 
extract  by  a  modification  of  Volhard’s  method. 
Christy  and  Hobson’s  method  for  the  determination 
of  chloride  in  biological  fluids  (A.,  1928,  564)  is 
criticised.  S.  S.  Zilva. 

Relation  between  cystine  yield  and  total 
sulphur  in  various  animal  hairs.  C.  Rimington 
(Biochem.  J.,  1929,  23,  726— 729).— In  all  varieties 
except  camel  hair,  the  entire  sulphur  of  the  purified 
hair  could  be  accounted  for  as  cystine.  Camel  hair 
yields  94%  of  the  total  sulphur  as  cystine. 

S.  S.  ZlLVA. 


Quantity  of  cysteine  in  living  tissue  proteins 
and  its  biological  significance.  Y.  Okuda  (Proc. 
Imp.  Acad.  Tokyo,  1929,  5,  246 — 248). — An  iodo- 
metrie  method  has  been  devised  for  the  determination 
of  cysteine  and  cystine  in  proteins,  and  the  distribu¬ 
tion  of  these  two  substances  in  various  proteins  con¬ 
tained  in  fresh  muscle,  liver,  and  egg  has  been  studied. 
The  proteins  of  physiologically  active  tissue  contain 
most  of  their  sulphur-containing  amino-acids  in  the 
form  of  cysteine  and  very  little  in  the  form  of  cystine  ; 
with  egg-protein  and  the  keratins,  the  reverse  is  the 
case.  The  oxygen  uptake  of  proteins  containing 
either  cysteine  or  cystine  alone  is  very  small;  the 
presence  of  both  cysteine  and  either  cystine  or 
glutathione  is  necessary  for  the  rapid  absorption  of 
oxygen.  A.  A.  Goldberg. 

Chemical  change  in  the  drying  by  heat  of  fish 
muscle,  I.  S.  Yamamoto  and  S.  Masuda  (J. 
Imp.  Fish  Inst.,  Tokyo,  1926,  22,  53 — 55,  188 — 
197). — During  desiccation  of  fish  muscle  by  heat  the 
monoamino-acicl  nitrogen  is  generally  gradually 
diminished,  whilst  the  diamino-acid  nitrogen  lends 
to  increase.  Optimal  conditions  for  drjdng  are 
described.  Chemical  Abstracts, 

Isolation  of  di-iodotyrosine  from  the  thyroid. 

G.  L.  Foster  (J.  Biol.  Chem.,  1929,  83,  345 — 346). — 
The  isolation  of  di-iodotyrosine  and  of  thyroxine  from 
the  thj'roid  described  by  Harington  and  Randall 
(this  vol.,  839)  has  been  repeated  by  a  simplified 
procedure ;  33%  of  the  total  iodine  was  obtained  as 
di-iodotyrosine  and  16%  as  thyroxine. 

C.  It.  Harington. 

Distribution  of  various  phosphoric  acid 
fractions  in  different  portions  of  the  heart.  A.  C. 
White  (Z.  physiol.  Chem.,  1929,  183,  J  84 — 190), — 
The  various  portions  of  ox-heart  show  differing  water 
content ;  the  left  auricle  has  more  dry  matter  than  the 
right,  and  still  higher  values  are  found  in  the  ventricle. 
The  total  phosphorus  increases  in  the  order  right 
auricle,  left  auricle,  right  ventricle,  left  ventricle.  The 
acid-soluble  phosphoric  acid  is  greater  in  the  left 
auricle  than  in  the  right  and  still  greater  in  the 
ventricles.  The  phosphatide-phosphorus  is  much 
lower  in  the  auricle  than  in  the  ventricle,  in  the  right 
auricle  lower  than  in  the  left.  J.  H.  Birkinsiiaw. 

Choline  in  the  placenta  and  its  relation  to 
labour.  F.  Wrede,  E.  Strack,  and  E.  Born- 
hofen  (Z.  physiol.  Chem.,  1929,  183,  123 — 132). — 
Normally  and  abnormally  born  human  placentas 
contained  about  180  mg.  of  choline  per  kg.  of  fresh 
organ,  the  placenta  of  the  cow  114  mg.  per  kg. 

J.  H.  Birkinsiiaw. 

Protamine.  I.  R.  Hirohata  (J.  Biochem. 
Japan,  1929,  10.  251 — 258). — A  protamine  (tc  mugii- 
ine-p  ”)  isolated  from  the  sperm  of  Mug  it  japonicus 
probably  contains  no  aromatic  amino-acids,  nor  any 
basic  amino-acids  except  arginine;  large  quantities 
of  monoamino-acids  soluble  in  ethyl  or  methyl 
alcohol  are  present.  Chemical  Abstracts. 

Oxytocic  substance  of  cerebrospinal  fluid. 

H.  B.  Van  Dyke,  P.  Bailey,  and  P.  C.  Bucy 
(J.  Pharm.  Exp.  Ther.,  1929,  36,  595— 610).— The 
oxytocic  action  of  the  cerebrospinal  fluid,  as  shown  by 
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experiments  on  the  isolated  guinea-pig  uterus  is 
related  to  its  calcium  content.  It  is  suggested  that 
calcium  may  be  responsible  for  the  oxytocic  action  of 
normal  cerebrospinal  fluid  and  also  for  the  raclano- 
phore-expanding  action  exhibited  by  normal  cerebro¬ 
spinal  fluid  and  serum.  W.  0.  Kermaok, 

Excretion  of  lead.  R.  A.  Kekhoe  and  F. 
Thamann  (J.  Amer.  Med.  Assoc.,  1929,  32,  1418 — 
1421),— Lead  In  the  fseces  (nig.  per  g.  of  ash)  and  urine 
(mg.  per  litre)  was  found  as  follows  :  students  0*08, 
0*08;  workmen  with  slight,  if  any,  exposure  to  lead, 
0*10, 0*13 ;  workmen  with  moderate  or  severe  exposure, 
0*65,  0*22.  Chemical  Abstracts. 

Excretion  of  lead  in  urine.  IL  Millet  (J.  Biol. 
Chem.,  1929,  83,  265—208). — Figures  are  given  for 
the  urinary  excretion  of  lead,  the  determinations 
being  made  eleetroraetrieally.  Normal  individuals 
and  untreated  cancer  patients  excrete  daily  about 
0*09  mg.  of  lead ;  this  amount  is  not  Increased  by 
Injections  of  colloidal  lead  phosphate. 

G.  R.  Harington. 

Detection  of  ketonic  substances  in  urine.  B. 
Bciiweme  (Plmrm.  Ztg.,  1929,  74,  992—994). — 
The  iodoform  reaction  is  more  sensitive  towards 
acetone  than  the  nitroprusside  reactions  of  Legal  or 
Lange.  The  substance  which  gives  the  nitroprusside 
reaction  is  ethyl  acetoaeetate  and  not  acetone,  since 
urine,  which  gives  the  nitroprusside  reaction  and  not 
the  iodoform  reaction  in  the  cold,  gives  a  positive 
iodoform  reaction  and  a  negative  nitroprusside  reac¬ 
tion  after  heating  to  100°  for  J  hr.  The  p-amino* 
acetophenone  test  is  most  sensitive  for  ethyl  aceto¬ 
aeetate.  8.  Coffey. 

Determination  of  sugar  in  urine.  W.  G.  Exton, 
A,  R.  Rose,  and  P.  V.  Wells  (Proc.  38th  Ann.  Mtg. 
Assoc.  Life  Ins.  Med.  Dir.  Amer.,  1928,  14,  436 — 
441), — The  urine  (0*2  e.e.)  is  diluted  to  10  c.e.  with  a 
reagent  prepared  by  adding  phenol  (6  g.)  and  then 
sodium  sulphite  (5  g.)  to  200  c.c.  of  4%  sodium 
hydroxide  solution,  diluting  with  water  to  about 
500  c.c.,  adding  sodium  potassium  tartrate  (100  g.)? 
and  then  a  solution  of  3  :  5 -dlnitro -2-hydroxy benzoic 
acid  (7  g.)  in  water  {300  c.c.),  and  diluting  to  1000  c.e. 
The  tube  containing  the  mixture  is  immersed  in 
boiling  water  for  5  rain,,  cooled,  placed  in  a  scopometer 
with  the  green  light  filter  in  place,  and  the  wedge 
reading  at  the  extinction  point  is  noted.  The  dex¬ 
trose  content  is  determined  by  reference  to  a  chart. 

Chemical  Abstracts. 

Bergeim  test  for  intestinal  putrefaction.  F. 
Hoelzel  (J.  Biol,  Chem.,  1929,  83,  331 — 332). — The 
presence  of  reducing  substances  in  normal  fseces 
renders  the  test  of  Bergeim  (A.,  1925,  i,  99)  for 
intestinal  putrefaction  valueless. 

C.  R.  Harington. 

Sugar  tolerance  in  arthritis.  II.  Arthritis  of 
the  menopause.  B,  H.  Archer  (Arch.  Int.  Med., 
1929,  44,  238 — 243).— Of  twenty  typical  cases  of 
arthritis  of  the  menopause  70%  showed  diminished 
sugar  tolerance,  whereas  it  had  previously  been  shown 
that,  in  a  parallel  series  of  infectious  cases,  only  15% 
exhibited  this  phenomenon.  The  lowering  of  the 
sugar  tolerance  may  be  due  either  to  the  disease  of  the 
joints  or  to  associated  conditions.  W.  McCartney. 


Acute  yellow  atrophy  of  the  liver.  Origin  of 
carbamide  in  the  body,  I.  M.  Rabinowitch 
(J.  Biol.  Chem.,  1929,  83,  333— 335).— A  case  of 
acute  yellow  atrophy  showed  great  dilution  of  the 
(small  amount  of)  urine,  combined  with  complete 
absence  of  carbamide  from  the  blood.  The  hypothesis 
that  carbamide  is  formed  exclusively  in  the  liver  is 
therefore  supported.  C.  R.  Harington. 

Effect  of  muscular  exercise  in  beri-beri,  I. 
Gas  and  carbohydrate  metabolism,  R.  Inawa- 
shiro  and  E.  Hayasaka,  II.  Circulatory 
apparatus.  E.  Hayasaka  and  R.  Inawashiro 
(Tohoku  J.  Exp.  Med.,  1928,  12,  1—28,  29 — 01). — 
The  resynthesis  of  lactic  acid  is  retarded ;  the  decrease 
of  oxygen  consumption  and  respiratory  volume  to 
initial  values  is  prolonged ;  acidosis  and  blood-sugar 
are  increased.  Chemical  Abstracts, 

Excretion  of  oxalic  acid  in  phloridzin  diabetes. 
G.  Vi  ale,  L.  Napoleont,  and  D.  Rosselli  (Compfc. 
rend.  Soc.  Biol.,  1929,  99,  2005—2006 ;  Chem.  Zentr,, 
1929,  i,  1708).— Although  oxalic  acid  is  sometimes 
excreted  by  the  phloridzinised  dog  in  larger  amounts 
than  by  the  normal  animal,  no  relation  between 
oxaluria  and  glycosuria  was  detected. 

_  A,  A.  Eldridgk. 

Effect  of  dextrose  on  alimentary  galactosuria, 
0,  Weltmann  (Wien.  kiln.  Woch.,  1929,  42,  S— 10; 
Chem .  Zentr.,  1929,  i,  1365).— On  ingestion  of  40  g. 
of  galactose  and  50—100  g.  of  dextrose  the  elimination 
of  galactose  is  reduced  (especially  in  disease  of  the 
liver)  to  a  smaller  extent  than  by  ingestion  of  the 
galactose  alone.  A.  A.  Eldridge. 

Arterial  hypertension.  R.  H.  Major  (A men  J. 
Med.  Sci,,  1929,  177,  188— 194).— Few  cases  of 
hypertension  (without  diabetes)  showed  blood -sugar 
values  greater  than  120  mg,  per  100  e.e.,  but  01%  of 
eases  of  essential  hypertension,  and  all  eases  of 
chronic  nephritis  with  hypertension,  showed  abnorm¬ 
ally  high  blood-guanidine  values,  the  normal  being 
0*1  mg.  (average),  0*2  mg,  (max.)  per  100  c.c.  "  Blood- 
guanidine  ”  resembles  guanidine,  but  the  identity 
was  not  conclusively  established. 

Chemical  Abstracts. 

Inflammation.  III.  Carbohydrate  meta¬ 
bolism  in  inflamed  tissue  during  the  initial 
stage.  P.  Brikker  and  F.  Suponitzki.  17. 
Nitrogen  exchange  in  the  initial  stage*  F* 
Brikker  and  I.  Lazarin.  V.  Acetone  substances 
in  the  blood  of  inflamed  tissue.  F.  Brikker  (Zhur. 
exp,  Biol.  Med.,  1928,  9,  285—290,  291—299,  300— 
403), — The  venous  blood  of  the  inflamed  (rabbit’s)  ear 
has  an  abnormally  high  dextrose  and  acetone-substance 
content  and  amylolytic  index.  The  protein  of  the 
inflamed  region  undergoes  increased  catabolism. 

Chemical  Abstracts. 

Chemistry  of  increase  of  blood-pressure  in 
nephritis,  W.  HOlse  and  K.  Franke  (Arch.  exp. 
Path.  Pharm..  1929,  143,  257— 268).— In  ordinary 
cases  of  hypertonic  nephritis  as  well  as  in  those  in 
which  there  is  no  insufficiency  in  the  action  of  the 
kidneys,  the  deprotciniscd  blood-plasma  contains 
considerably  more  amino-nitrogen  after  acid  hydrolysis 
than  does  normal  plasma,  Tho  material  winch  gives 
rise  to  this  extra  amino-nitrogen  is  responsible  for  the 
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increase  in  blood -pressure  in  nephritis.  Animal 
charcoal  easily  adsorbs  the  material  and  it  is  soluble 
in  alcohol,  ether,  chloroform,  acetone,  and  water. 
It  gives  positive  ninhydrin,  car  by]  amine,  and  iodo¬ 
form  reactions  and  negative  phenyl  reaction.  It 
possibly  belongs  to  the  phosphatide  group  or  to  the 
group  of  compounds  containing  amino-nitrogen  from 
which  phosphatides  are  built  up.  W.  McCartney. 

Effect  of  administration  of  ammo-acids  on 
the  structure  of  plasma-protein.  A.  Nitschke 
(Z.  exp.  Med.,  1929,  64,  111 — 119;  Chem.  Zentr, , 
1929,  i,  1363 — 1364).— In  pathological  conditions  of 
the  kidneys  administration  of  amino-acids  caused  a 
diminished  elimination  of  protein;  the  albumin 
fraction  is  increased,  whilst  the  fibrinogen  and 
globulin  fractions  are  diminished, 

A.  A.  Eldridgk. 

[Retention  of]  inorganic  serum-sulphates, 
urea,  and  creatinine  in  cases  of  renal  insuffi¬ 
ciency.  Effect  of  diuresis  [and  of  chronic 
nephrosis]  on  serum-sulphates.  E.  G.  Wake¬ 
field  (Arch.  Int.  Med.,  1929,  44,  244— 251).— In 
cases  of  renal  insufficiency  increase  in  the  amount  of 
urea  or  creatinine  in  the  blood  is  usually  accompanied 
by  increase  in  the  amount  of  inorganic  serum-sulphate. 
No  direct  correlations  can  be  traced,  however,  and 
patients  showing  no  evidence  of  renal  disease  may 
have  more  inorganic  sulphate  in  the  serum  than  have 
normal  healthy  persons.  Diuresis  seems  to  lower  the 
concentration  of  inorganic  sulphates  in  serum.  In 
cases  of  chronic  nephrosis  there  may  not  be  any 
retention  of  inorganic  sulphates.  W.  McCartney. 

Chemical  changes  occurring  in  the  body  as 
a  result  of  certain  diseases.  IV.  Primary 
pneumonia  in  children.  D.  C.  Harrow  and  A.  F. 
Hartmann  (Amer.  J.  Dis.  Children,  1929,  37,  323 — 
334). — The  plasma  chloride,  hydrogen  carbonate,  and 
total  base  arc  decreased ;  a  low  f.-p.  depression  and  a 
high  normal  pn  value  were  observed. 

Chemical  Abstracts. 

Calcium  and  phosphorus  concentration  in.  the 
intestinal  contents  of  rats  in  relation  to  rickets. 
A.  M.  Courtney,  F.  F.  Tisdall,  and  A.  Brown 
(Can,  Med.  Assoc.  J.,  1928,  19,  559— 562).— The  total 
calcium  content  of  the  caecum  of  rats  fed  on  McCollum’s 
rachitogenic  diet  and  kept  inside  was  much  higher 
than  that  of  rats  similarly  fed  and  exposed  to  sun¬ 
shine,  although  the  calcium  combined  with  phosphorus 
was  practically  the  same  in  both  groups. 

Chemical  Abstracts. 

Carbohydrate  metabolism  of  tumours.  III. 
Rate  of  glycolysis  of  tumour  tissue  in  the  living 
animal.  C.  F,  Cori  and  G.  T.  Cori  (J,  Cancer  Res., 
1929,  12,  301— 313).— The  tolerance  limit  of  normal 
rats  for  intraveneoualy  injected  sodium  d-Iactate  was 
a  rate  of  infusion  of  95  5  mg.  of  lactic  acid  per 
100  g.  of  body-weight  per  hr.  Rats  with  tumours 
weighing  14 — 21%  of  the  body-weight  showed  a 
marked  increase  in  the  blood- lactic  acid.  fihc 
decrease  in  lactic  acid  tolerance  was  approximately 
proportional  to  the  size  of  the  tumour.  It  is  computed 
that  the  rate  of  lactic  acid  production  by  the  tumour 
tissue  in  the  living  animal  is  570 — 800  mg.  of  lactic  acid 
per  100  g.  of  fresh  tumour  per  hr.  The  rate  of 


glycolysis  of  the  tumour  in  vivo  depends  on  the 
blood-sugar  concentration.  At  a  normal  blood-sugar 
level  of  the  tumour-bearing  animals  the  glycolysis 
corresponds  with  one  half  of  the  maximum  possible 
glycolysis  of  the  tumour.  The  intravenous  dextrose 
tolerance  of  tumour-bearing  rats  is  the  same  as  that 
of  normal  rats.  Chemical  Abstracts. 

Actual  reaction  of  urine  and  its  relation  to 
fatigue,  M.  S.  Resnitsciienko  (Biochem,  Z., 
1929,  210,  393 — 402), — A  series  of  curves  shows  the 
variations  of  urinary  acidity  during  various  periods 
of  muscular  exercise.  With  severe  work  an  increased 
acidity  is  usually  obtained,  but  in  athletes  there  is  no 
increase  and  occasionally  a  decrease. 

P,  W*  Clutterbcck. 

Absolute  amount  of  hydrogen  ions  in  urine  on 
the  march  and  in  running.  M.  S.  Resnitschenko 
(Biochem.  Z„  1929,  210,  403— 413).— Work  of 
medium  intensity  (10  km.  march  with  pack)  causes, 
in  persons  of  average  physique,  an  increased  acidity 
of  urine  and  in  stronger  persons  first  a  decrease  and 
subsequently  an  increase  to  normal  acidity.  More 
intense  exercise  but  of  shorter  duration  (700  m,  run) 
increases  the  concentration  and  the  absolute  amount 
of  the  hydrogen  Ions  of  the  urine. 

P.  W.  Clutters  uc k  . 

Effect  of  "  training  M  of  muscle  on  its  content 
of  phosphorus  compounds.  D.  Ferdmann  and 
0.  Feinschmidt  (Z.  physiol.  Chem.,  1929,  183,  261 — 
268), — “  Training  ”  of  the  leg  muscle  of  the.  rabbit  by 
electrical  stimulation  for  3—4-  min*  twice  daily  causes 
a  considerable  increase  in  the  creatinephosphoric  acid. 
On  cessation  of  the  training,  the  normal  value  is  again 
attained  after  4 — 6  days.  No  change  is  produced  by 
training  in  the  pyrophosphoric  acid  or  the  hex  os  e- 
phosphoric  acid.  J.  H.  Birkinshaw. 

Role  of  phosphorus  in  the  metabolism  of 
carbohydrate  in  muscle.  E.  Aubel  and  T.  Cahn 
(Bull.  Soc.  Chem.  bid.,  1929,  11,  903— 928).— A 
review.  W.  O.  Kkrmack. 

Lactic  acid  metabolism  of  the  surviving  hind- 
limbs.  A,  Bornstein  and  E.  Sciimutzlbe  (Pflugeris 
Arcliiv,  1929.  221,  395—399;  Chem.  Zentr.,  1929,  i, 
1366). — The  isolated  hind-limbs  of  dogs  were  perfused 
with  blood  with  addition  of  dextrose  to  a  constant 
blood -dextrose  content.  The  lactic  acid  remains 
constant  or  falls.  Addition  of  insulin  or  alcohol  to 
the  perfusion  liquid  causes  no  change.  Sodium 
cyanide  increases  the  production  of  lactic  acid, 
corresponding  with  the  inhibition  of  oxidation.  The 
disappearance  o!  added  lactic  acid  was  studied. 

A.  A.  Eld  judge. 

Nerve  metabolism.  IV.  Carbohydrate  meta¬ 
bolism  of  resting  mammalian  nerve.  E.  G. 
Holmes  and  R.  W.  Gerard  (Biochem.  J.,  1929,  23, 
738 — 747). — There  is  a  rise  of  lactic  acid  and  a  corre¬ 
sponding  fall  in  carbohydrates  (t.e.,  “  free  sugars  ” 
and  glycogen)  in  rabbiVs  nerves  in  nitrogen.  In 
oxygen  there  is  no  disappearance  of  lactic  acid,  but  a 
definite  fall  in  the  carbohydrates.  About  60%  of  the 
resting  metabolism  of  rabbit  nerve  may  be  main¬ 
tained  by  the  oxidation  of  these  carbohydrates.  The 
rate  of  lactic  acid  formation  under  asphyxia!  conditions 
is  comparable  with  that  of  frog  nerve  and  much  less 
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than  that  of  rabbit  brain,  No  oxidation  or  rcsynthcsis 
of  lactic  acid  occurs  on  admitting  oxygen  to  an  asphyxi¬ 
ated  nerve.  The  formation  of  lactic  acid,  even  if 
concerned  with  hexosephosphatc,  docs  not  involve 
breakdown  of  mono-  or  di-phosphate  with  liberation 
of  free  phosphate.  A  modification  of  the  Van  Slyke- 
Bissinger  method  for  separation  of  carbohydrates 
from  tissue  extracts  is  described.  S.  3.  /Silva. 

Brain  metabolism.  V.  Role  of  phosphates 
in  lactic  acid  production.  C.  A.  Ashford  and 
E.  G.  Holmks  (Biochem,  J.,  1929,  23,  748 — 759). — 
Inorganic  phosphate  is  liberated  from  brain-tissue 
both  anaerobically  and  aerobically  and  in  the  presence 
as  well  as  in  the  absence  of  dextrose.  No  evidence 
of  hexosephosphatc  synthesis  has  been  found  at  any 
stage  in  the  process  of  formation  of  lactic  acid, 
although  the  tissue  is  capable  to  a  small  extent  of 
performing  this  synthesis.  Both  phosphate  liberation 
and  lactic  acid  production  from  dextrose  by  brain- 
t  issue  are  inhibited  by  sodium  fluoride,  but,  whilst 
the  former  is  affected  only  by  a  high  fluoride  concen¬ 
tration,  the  latter  is  sensitive  to  very  high  dilutions 
of  the  salt.  There  is  no  quantitative  relationship 
between  the  amounts  of  phosphate  and  lactic  acid 
which  are  prevented  from  appearing  by  fluoride. 
Lactic  acid  is  freely  formed  from  dextrose,  even  when 
all  available  phosphate  is  immobilised.  The  velocity 
of  lactic  acid  formation  from  dextrose  is  not  increased 
by  the  replacement  of  phosphate.  Much  less  lactic 
acid  is  formed  from  glycogen  than  from  dextrose. 
The  process  is  inhibited  by  fluoride  and  by  immobil¬ 
ising  phosphate.  It  can  be  restored  by  replacing 
phosphate.  Brain-tissue  most  probably  forms  lactic 
acid  by  one  process  which  involves  dextrose  and  is 
independent  of  phosphate  and  another  which  involves 
glycogen  and  is  dependent  on  phosphate. 

S.  S.  Zilva, 

Blood-sugar  regulation,  fat  and  carbohydrate 
metabolism.  F.  Depiscii  and  It.  Hasenohrl 
{Klin.  Woch.,  1929,  8,  202 — 204;  Chem.  Zenfcr.,  1929, 
i,  1477). — In  normal  individuals,  administration  of 
fat  (up  to  50  g.)  has  no  effect  on  the  blood-sugar  curve ; 
in  diabetes  the  curve  is  parallel  to  the  hunger  curve. 
Injection  of  adrenaline,  however,  causes  in  normal 
individuals  a  more  marked  increase  of  blood-sugar 
than  in  hunger-controls.  Administration  of  fat 
moderates  the  action  of  administered  or  endogenous 
insulin.  A.  A,  Eldbidge. 

Unsaponifiable  fraction  of  liver-oils.  V. 
Absorption  of  liquid  paraffin  from  the  ali¬ 
mentary  tract  in  the  rat  and  the  pig,  H.  J, 
Chanson  and  G.  A.  Collixson  (Biochem.  J.,  1929, 
23,  67  G — 688). — The  iodine  value  of  the  non-sterol 
fraction  of  the  unsaponifiable  fraction  of  the  livers  of 
rats  which  received  liquid  paraffin  in  their  diet  was 
31  as  against  119  for  that  from  the  control  animals. 
A  similar  fall  in  the  iodine  value  was  observed  in  an 
experiment  with  pigs.  The  hydrocarbon  was  isolated 
from  the  liver  of  these  animals  which  received  it  in 
their  diet.  S,  S.  Zilva. 

Compounds  of  conjugated  bile-acids  with  fatty 
acids  and  their  importance  in  fat  absorption. 
II,  Solubility  and  divisibility.  III.  Surface 


tension.  F»  Verzar  and  A.  Ivutuv  (Biochem.  Z,, 
1929,  210,  265 — 280,  281— 2S5 ;  cf.  this  vol.,  406).— 
II.  Quantitative  investigation  of  the  dissolution  of 
fatty  acids  in  solutions  of  bile  acids  shows  that 
at  first  molecular  and  then  colloidal  solutions  arise. 
This  is  confirmed  by  nephelometric  investigation  and 
by  diffusion  experiments  and  ultrafiltration.  Fatty 
acids  diffuse  along  with  bile  acid,  the  diffusion  of  the 
latter  being  retarded  by  the  union.  The  solutions 
may  be  precipitated  by  cations  and  positively-charged 
colloids.  By  means  of  bile  acids  0-25%  aqueous 
solutions  of  oleic,  stearic,  and  palmitic  acids  may  be 
prepared  in  which  the  greater  part  of  the  fatty  acid  is 
diffusible  even  at  pn  6*25.  At  higher  concentrations 
the  fat  is  more  and  more  in  colloidal  solution. 

III.  Surface  tension  measurements  with  mixtures 
of  higher  fatty  acids  and  conjugated  bile  acids  are 
carried  out  by  stalagmometer  and  platinum-ring 
methods.  Changes  of  surface  tension  at  varying 
pn  confirm  the  view  that  in  neutral  and  faintly  add 
solution  (up  to  pH  6-25)  water-soluble  complexes  of 
oleic,  stearic,  and  palmitic  acids  with  bile  acids  exist 
and  are  characterised  by  very  low'  surface  tension. 

"  P.  W.  Clutterbuck, 

Production  of  ammonia  by  surviving  kidney- 
tissue.  A.  Patby  and  B.  E.  Holmes  (Biochem.  J., 
1929,  23,  760— 766).— Washed  kidney-tissue  produces 
some  ammonia  under  anaerobic  conditions  and  more 
under  aerobic  conditions.  In  the  presence  of  dextrose 
the  aerobic  ammonia  production  is  brought  down  to 
the  anaerobic  level.  The  anaerobic  production  is  not 
affected  by  dextrose.  In  the  presence  of  glycine  extra 
ammonia  is  formed.  This  occurs  only  in  air  and  not 
anaerobically.  Extra  atmospheric  oxygen  is  not, 
however,  taken,  up  by  the  tissue.  The  production  cl 
this  extra  ammonia  is  not  inhibited  by  dextrose. 
Cyanide  (0-02 M)  diminishes  but  does  not  entirely 
inhibit  the  aerobic  ammonia  formation  by  the  tissue 
alone;  on  the  other  hand,  the  production  of  extra 
ammonia  in  the  presence  of  glycine  is  inhibited  by  this 
reagent.  Apparently  three  systems  are  involved  in 
the  ammonia  production  by  kidney-tissue,  one 
anaerobic  and  two  aerobic.  3.  3.  Zilva. 

Kidney  metabolism :  ammonia  and  phos¬ 
phate  metabolism,  sugar  utilisation.  P.  Gyorgy 
and  W.  Keller  (Biochem.  Z,,  1929,  210,  434—442),— 
The  authors’  previous  work  on  the  anaerobic  glycolysis 
and  respiration  of  cortical  and  medullary  kidney- 
tissue  of  rats  (A.,  1928,  1396)  is  repeated  and  extended 
to  phosphate  and  ammonia  formation,  using  the 
kidney  of  both  old  and  young  animals.  Phosphate 
formation  in  both  kinds  of  tissue  is  greater  in  an 
atmosphere  of  nitrogen  than  in  one  of  oxygen  and, 
whereas  with  cortical  tissue  it  is  almost  the  same  for 
young  and  old  animals,  with  medullary  tissue  it  is 
greater  for  the  older  animals.  Both  types  of  tissue 
placed  in  Ringer’s  solution  gave  large  amounts  of 
ammonia,  the  tissue  of  young  animals  giving  larger 
amounts  than  that  of  older  animals,  and  the  cortical 
giving  more  than  the  medullary.  That  anaerobic 
glycolysis  of  the  cortical  tissue  is  small  and  of  the 
medullary  tissue  is  four  to  five  times  as  great,  whilst 
the  reverse  is  true  of  the  respiration,  is  confirmed. 

P.  W.  Cluttekbuck. 
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Endogenous  uric  acid  and  hsematopoiesis.  J. 
Krafka,  jun.  (J.  Biol.  Chom.,  1929,  83,  409 — 414). — 
The  uric  acid  excretion  of  a  Dalmatian  hound  was 
doubled  after  loss  of  about  one  third  of  the  total 
blood  volume  by  haemorrhage.  The  increased  output 
of  uric  acid  is  ascribed  to  the  breakdown  of  the  nuclei 
of  the  erythroblasts  during  the  period  of  active 
regeneration  of  red  blood-corpuscles. 

C.  R.  Habingtok. 

Creatine-creatinine  excretion  during  fasting. 
S.  Morgulis  (J.  Biol.  Chem.,  1929,  83,  299—310).— 
Experimental  evidence  is  offered  against  the  sup¬ 
position  (Howe  and  others,  A.,  1912,  ii,  369 ;  Palladia 
and  Epelbaum,  this  vol,  345)  that,  in  a  fasting 
animal,  increase  of  creatine  excretion  over  that  of 
creatinine  necessarily  indicates  approaching  death. 
Until  inanition  reaches  an  advanced  stage,  the 
creatinine  coefficient  remains  unaltered.  The  experi¬ 
ments  indicate  a  synthesis  of  creatine  during  fasting 
and  a  retention  of  creatine  during  re-feeding  after  a 
fasting  period.  C.  R.  Harington. 

Indican  formation.  I — III.  Y.  Kism  (Tolioku 
J.  Exp.  Med.,  1928,  11,  504—544 ;  12,  75— SO,  81— 
87). — The  effect  of  fasting  on  the  urinary  indican  of 
guinea-pigs  and  rabbits  is  described.  Hyperindic- 
aiuemia  in  nephritis  is  attributed  to  increased  form¬ 
ation,  as  wrell  as  retention,  of  indican.  Indicanuria 
may  be  due  partly  to  increased  decomposition  of 
body  protein  and  partly  to  metabolic  anomalies. 
Indican  originates  abacterially. 

Chemical  Abstracts. 

Food  value  of  legumes  for  albino  rats.  A. 
Galahtni  (Atti  R.  Accad.  Lineei,  1929,  [vi],  9,  809 — 
812). — The  urine  of  rats  fed  solely  on  raw  beans 
changes  to  a  neutral  and  then  to  an  alkaline  reaction, 
the  animals  losing  weight  and  dying  sooner  than  when 
fasting.  A  diet  of  cooked  beans  is  more  readily 
tolerated,  although  the  animals  still  lose  weight. 

T.  H.  Pope. 

Acid-base  metabolism.  Effects  of  adminis¬ 
tration  of  salt  and  of  restriction  of  water.  L. 
Schoenthal  (Amer.  J.  Dis.  Children,  1929,  37,  244— 
251). — Changes  observed  in  the  blood-plasma  and 
in  the  urine  are  recorded.  Chemical  Abstracts. 

Calcium  and  phosphorus  metabolism  in 
artificially  fed  infants.  I.  Influence  of  cod- 
liver  oil  and  irradiated  milk.  A.  L.  Daniels,  G. 
Stearns,  and  M.  K.  Hutton  (Amer.  J.  Dis.  Children, 
1929,  37,  296 — 310). — The  following  calcium  :  phos¬ 
phorus  retention  ratios  were  observed  after  feeding 
the  corresponding  foods  :  pasteurised  milk  0*5,  boiled 
milk  1*2,  pasteurised  milk  and  eod-liver  oil  0*8 — 1, 
boiled  milk  and  cod- liver  oil  1*2 — 1*48,  milk  with 
irradiated  cod -liver  oil  1*48,  irradiated  milk  2*0. 
The  ratio  for  optimal  development  of  infants  less  than 
1  year  old  should  be  2.  Chemical  Abstracts. 

Iodine  in  blood  and  gland  secretions  after 
administration  of  iodoproteins.  G.  Barkan  and 
W.  Leistner  (Arch.  exp.  Path.  Pharm.,  1929,  144, 
83 — 104). — After  the  administration  of  an  iodoprotein 
to  rabbits,  dogs,  and  men,  the  iodine  present  in  the 
blood  is  not  completely  precipi table  by  silver  ions, 
but  is  in  part  present  as  organically-bound  iodine. 
This  organic  iodine  differs  from  the  inorganic  iodide 
4  i 


in  being  more  highly  concentrated  by  the  kidneys  and 
in  being  absent  from  the  saliva  and  gastric  juice. 
After  administration  of  potassium  iodide  all  the 
iodine  in  the  blood  is  precipitable  by  silver  ions. 

W.  O.  Kermack. 

Effect  of  secretions  and  vegetable  poisons  on 
the  permeability  of  animal  membranes.  E. 
Gellhorn  andH.  Gellhorn  (Pfliiger’s  Arehiv,  1928, 
221,  247—263;  Chem.  Zentr.,  1929,  i,  1470).— The 
effect*  of  Z-adrenalinc,  thyroxine,  insulin,  pilocarpine, 
and  atropine  on  the  permeability  of  animal  mem¬ 
branes  towards  dextrose  was  examined. 

A.  A.  Eldridge. 

Influence  of  temperature  on  the  permeability 
of  animal  membranes.  E.  Gellhorn  and  H. 
Gellhorn  (PUugcr’s  Arehiv,  1928,  221,  264—281 ; 
Chem.  Zentr.,  1929,  i,  1470). 

Permeability  of  animal  membranes  towards 
dyes.  E.  Gellhorn  (Pfliiger’s  Arehiv,  1928,  221, 
230—246;  Chem.  Zentr.,  1929,  i,  1469—1470). 

Ionic  permeability  of  the  body  surface  of 
invertebrate  sea  animals  as  cause  of  the  toxicity 
of  sea-water  of  abnormal  composition.  A. 
Bktjie  (Pfliiger’s  Arehiv,  1928,  221,  344—362; 
Chem.  Zentr.;  1929,  i,  1470—1471). 

Effect  of  pn  on  striated  muscle.  S.  Goldberger 
(Atti  R.  Accad.  Lineei,  1929,  [vi],  9,  812 — 816). — 
Experiments  on  the  action  of  Ringer’s  solutions  with 
various  pn  values  on  frog’s  muscle  by  Trendelenburg’s 
perfusion  method  are  described.  T.  H.  Pope. 

Influence  of  the  external  temperature  on  the 
glycogen  and  fat  content  of  the  liver,  and  the 
relations  of  the  external  temperature  to  changes 
in  the  thyroid  gland  and  suprarenal  capsule.  T. 
Nosaka  (Folia  endoeriiiol.  Japon.,  1928,  3,  1558 — 
1580).  Chemical  Abstracts. 

Chemical  and  biological  changes  induced  by 
X-rays  in  body  tissue.  M.  T.  Burrows,  L.  H. 
Jorstad,  and  E.  C.  Ernst  (Radiol.,  1928,  11,  370 — 
377). — One  effect  is  to  remove  lipoid  substances 
which  are  necessary  for  the  growth  of  cancer  cells. 

Chemical  Abstracts. 

So-called  water  intoxication.  H.  Misawa 
(Japan.  J.  Med.  Sci.,  1927,  1,  355 — 383) . — Adminis¬ 
tration  of  water  (amounting  to  one  third  of  the  body- 
weight)  to  rabbits  caused  a  decrease  of  the  dry  blood- 
substancc  to  15%,  a  decrease  of  23*5%  in  the  serum- 
protein,  a  decrease  of  20%  in  the  blood-chlorine, 
-phosphorus,  -sodium,  -potassium,  -calcium,  and 
-magnesium,  a  slight  decrease  in  the  residual  nitrogen 
and  haemoglobin,  and  an  increase  in  the  blood-sugar. 
The  chlorine  content  of  the  liver  was  increased,  and 
of  other  organs  decreased.  The  urinary  chlorine, 
sodium,  calcium,  phosphorus,  and  nitrogen  were 
increased,  the  magnesium  was  unchanged,  and  the 
potassium  decreased.  Chemical  Abstracts. 

Blood-calcium  distribution  in  anaphylaxis  in 
the  guinea-pig.  H.  Brown  and  S.  G.  Rams  dell 
(J.  Exp.  Med.,  1929,  49,  705— 709).— The  total 
calcium  is  unchanged ;  the  membrane-diffusible 
fraction  is  greater  than  that  for  the  animal  similarly 
treated  but  not  manifesting  characteristic  symptoms. 

Chemical  Abstracts. 
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Formation  of  complex  compounds  in  the  treat¬ 
ment  of  chronic  lead  and  mercury  poisoning. 
H.  Ludwig  (Biochem.  Z.,  1929,  210,  353 — 392). — 
The  affinity  of  the  mercury  ion  for  potassium  iodide, 
sodium  thiosulphate,  and  for  the  thiol  group  with 
complex  formation  is  greater  than  that  of  the  lead 
ion.  With  protein,  however,  lead  sulphide  is  formed 
more  readily  than  mercury  sulphide.  With  serum 
formation  of  lead  sulphide  is  less  ready  than  that  of 
mercury  sulphide.  The  ammonium  sulphide  reaction 
with  lead  is  inhibited  by  the  presence  of  serum,  but 
not  of  egg-albumin.  Serum  retains  its  inhibiting 
power  after  ex  traction  with  ether,  but  loses  it  after 
deproteinisation  by  either  ammonium  sulphate  or 
trichloroacetic  acid.  In  serum,  lead  is  therefore 
partly  in  the  form  of  complex  ions.  The  affinity  of 
lead  for  the  hydroxyl  group  is  much  greater  than  that 
of  mercury.  The  potassium  iodide  complex  salts  act 
as  anions,  precipitating  proteins  in  acid  solution,  and 
displace  the  precipitation,  optimum  of  caseinogcn  to 
the  alkaline  side  more  strongly  than  potassium 
thiocyanate  but  less  strongly  than  potassium  ferro-  and 
ferri- cyanide.  The  following  heavy  metals  are 
arranged  in  order  of  strength  of  displacement  of  the 
caseinogen  optimum  to  the  acid  side  :  Fe***>Hg*> 
Hg“=Pb>Cu>Fe>Ni>Co.  In  yeast  fermentation 
experiments,  mercuric  nitrate  is  much  more  poisonous 
than  lead  nitrate.  In  cases  of  poisoning  mercury  is 
therefore  brought  into  solution  by  potassium  iodide 
more  readily  than  lead,  and,  moreover,  the  mercury 
combined  with  protein  amino-groups  is  set  free  by  the 
iodide.  P.  W.  Cluttkkbuok. 

[Influence  of  administration  o!  mixtures  of  j 
ammonium  chloride  and  hexamethylene¬ 
tetramine  on  the  urine.  E.  C.  Wise  and  F.  W. 
Heyl  (Arch.  Ini.  Med.,  1929,  44,  252—262).— 
Ammonium  chloride  (which  yielded  its  maximum 
acidifying  effect  on  the  second  day)  in  daily  doses  of 
.4*87  g.  had  a  rapid  acidifying  effect  on  the  urine  of 
normal  men  and  maintained  the  reaction  at  about 
pn  5*5.  Hexamethylenetetramine  (given  with  the 
ammonium  chloride)  was  found  in  the  urine  in  con¬ 
centrations  which  were  much  the  same  whether  the 
daily  dose  was  2*43  or  6*82  g.  The  urinary  concen¬ 
trations  of  the  tetraminc  are  very  much  affected  by 
the  acidity.  Other  factors  being  equal,  the  concen¬ 
trations  of  formaldehyde  found  in  the  urine  were  the 
higher  the  greater  was  the  dose  of  the  tetraminc,  and 
varied  according  to  the  times  at  which  the  urine 
samples  were  taken.  W.  McCartney. 

Hypoglycaemic  action  of  aflyl*  sopr  opylb  arbit- 
uric  acid  and  adrenaline  antagonism.  G.  FoNTi;s 
and  L.  Tiuvolle  (Compt.  rend.  Soc.  bioL,  1929,  99, 
1977—1978;  Cliem.  Zentr.,  1929,  i,  1708).— The 
injection  of  allylisopropylbarbituric  acid  causes  hypo¬ 
glycemia  ;  the  liyperglycaemie  action  of  adrenaline 
can  be  suppressed.  A.  A,  Eldrxdge. 

Action  of  certain  alkaloids  on  leucocytes 
isolated  from  Hie  organism.  0.  Forti  (Atti  R. 
Accad.  Lined,  1929,  [vi],  9,  800—806 ;  cf.  A.,  1926, 
968). — Before  killing  the  cell,  cocaine,  novocain©,  and 
tutoeaine  hydrochlorides  cause  arrest  of  its  activity, 
which  is,  however,  recoverable.  T.  H.  Pope. 


Does  l-epliedrine  act  more  powerfully  than 
dl-ephedrine  (ephetonine)?  H.  Iyreitmair  (Arch, 
exp.  Path.  Pharm.,  1929,  143,  358 — 367).— Any 
difference  in  physiological  activity  between  I-cphcdrinc 
and  dl-ephedrine  is  so  slight  as  to  be  undetectable  by 
pharmacological  methods  available  up  to  the  present. 
The  differences  reported  by  other  workers  are  due  to 
differences  in  experimental  methods  and  conditions 
and  in  the  condition  and  reactions  of  the  individual 
animals  used.  W.  McCartney. 

Influence  of  the  morphine  derivative  11  laud- 
anon  M  on  the  metabolism  following  adminis¬ 
tration  of  various  kinds  of  food.  W,  Arnoldj 
(Arch.  exp.  Path.  Pharm.,  1929,  143,  283 — 309).— 
A  special  form  of  acidosis,  characterised  by  lack  of 
available  alkali  and  reduced  formation  of  ammonia, 
is  caused  by  "  laudation,”  especially  when  administra¬ 
tion  is  long  eon  tinned.  The  lack  of  alkali  causes 
reduced  formation  or  reduced  excretion  of  keto- 
compounds  and  the  amount  of  these  in  the  urine  is 
always  lowered.  “  Laudanon  ”  also  causes  alterations 
in  body- weight,  in  protein,  carbohydrate,  and  fat 
metabolism,  in  the  magnitude  and  extent  of  oxidative 
processes,  in  acid-base  relationships,  and  in  the 
functions  of  the  kidneys  and  intestine.  These 
alterations  are  more  pronounced  and  more  lasting  in 
rats  receiving  food  rich  in  protein  than  in  those 
receiving  food  rich  in  carbohydrates,  and  sometimes 
the  changes  with  the  former  food  are  the  opposite  of 
those  with  the  latter.  With  food  rich  in  carbohydrates 
the  decrease  in  diuresis,  the  disturbance  of  the 
activity  of  the  intestine,  and  the  after-effects  when 
administration  of  the  drug  ceases  are  smaller  than 
with  other  food  and  the  narcotic  action  seems  to 
be  more  easily  thrown  off.  The  administration  of  single 
large  doses  of  sugar  rapidly  counterbalances  for 
lengthy  periods  the  changes  produced  by  “  laudanon. 

W.  McCartney. 

Mechanism  of  pilocarpine  hyperglycemia.  6 . 
Viale  and  L.  Napoleoni  (Compt.  rend.  Soc.  Biol, 
1929,  99,  2006 ;  Chem.  Zentr.,  1929,  i,  1708)— The 
effect  is  adrenaline  hypergiyeocmia ;  pilocarpine  itself 
causes  hypoglycemia,  A.  A.  Eldridge. 

[Biological]  evaluation  of  digitalis.  A,  Stasiab 
and  B.  Zboray  (Arch.  exp.  Path,  Pharm.,  1929, 144, 
283—296). 

Active  principle  of  camomile  flowers.  8* 

Junkmann  and  W.  Wibciiowsiu  {Arch.  exp.  Path. 
Pharm.,  1929,  144,  I — 7). — Tinctures  and  infusions 
of  camomile  ilowers  contain  an  active  principle, 
apparently  a  glucoside,  the  pharmacological  actions  of 
which  are  described.  It  has  an  inhibitory  effect  on 
the  mobility  of  the  intestine.  W.  O,  Kermack, 

Adder  venom.  Ill,  V,  ¥11,  VIII.  C.  Koba- 
yashi  (Osaka  J.  Med.,  1928,  27,  779—786,  1405— 
1410,  1411 — 1418,  1725,  1730). — Subcutaneous  injec¬ 
tion  of  udder  venom  causes  a  gradual  decrease  in  the 
amount  of  that  substance  in  rabbit’s  blood  which 
reacts  with  iodate.  Other  changes  in  the  composition 
of  the  blood  and  urine  were  also  observed.  The 
venom  does  not  pass  through  a  collodion  membrane. 
Separation  of  the  active  substance  was  attempted. 

Chemical  Abstracts. 
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Effect  of  cyanide  on  the  respiration,  of  animal 
tissues.  M.  Dixon  and  K.  A.  C.  Elliott  (Biochem. 
J.,  1929,  23,  812 — 830). — In  most  of  the  animal  tissues 
studied,  a  cyanide  concentration  of  0-001 M  was 
sufficient  to  produce  the  maximum  degree  of  inhibi¬ 
tion,  which  varied  in  different  tissues  from  40%  to 
90%.  The  respiration  of  spleen  is  not  affected  by 
small  amounts  (0-001  if)  of  cyanide.  Negelein’s  state¬ 
ment  that  the  respiration  of  yeast  is  almost  completely 
inhibited  by  cyanide  is  confirmed ;  some  samples  of 
yeast  show  an  incomplete  (85%)  inhibition.  With 
liver  small  concentrations  of  pyrophosphate  produce 
a  slight  acceleration,  larger  amounts  an  inhibition  of 
the  rate  of  respiration,  the  inhibitory  effect  of  pyro¬ 
phosphate  being  less  than  the  corresponding  effect  of 
cyanide.  With  muscle  pyrophosphate  produces  a 
greater  inhibition  than  cyanide.  It  produces  no 
effect  on  yeast.  Whilst  pyrophosphate  inhibits  the 
reduction  of  methylene-blue  cyanide  does  not  in¬ 
fluence  this  reaction.  The  action  of  both  cyanide 
and  pyrophosphate  on  respiration  is  reversible. 

S.  S.  ZlLVA. 

Amylases  of  cereal  grains  :  oats.  J.  L.  Baker 
and  H.  F.  E.  Hulton  (J.C.S.,  1929,  1655—1660).— 
Amylase  precipitated  by  alcohol  from  an  extract 
prepared  from  ungerminated  oats  converts  soluble 
potato  starch  almost  completely  into  maltose,  pro¬ 
vided  a  sufficient  quantity  is  employed.  This  result 
supports  the  view  that  starch  is  composed  of  con¬ 
densed  maltose  units.  When  the  conversion  into 
maltose  is  incomplete,  an  alcohol-insoluble  compound 
is  formed  closely  resembling  oc-amyloclextrin.  Un¬ 
germinated  oat  amylase  has  a  solvent  action  on  oat 
starch  granules,  producing  dextrose.  When  the 
amylase  from  germinated  oats  acts  on  potato -starch 
paste  it  yields  a  dextrin  insoluble  in  alcohol,  a 
maltodextrin-like  substance  soluble  in  alcohol,  and 
a  sugar,  apparently  maltose.  Similar  results  are  also 
obtained  with  oat  starch.  W.  0.  Kermack. 

Malt  amylase.  VI.  Adsorption  of  amylase 
by  blood-charcoal  and  kaolin  at  varying  pn  with 
reference  to  its  dextrinising  and  saccharifying 
powers.  T.  Sabalitschka  and  E.  Weidlich  (Bio- 
chem.  Z.,  3929,  210,  414— 433).— Blood-charcoal 
readily  adsorbs  amylase  at  pn  6*2 — 6*0,  but  more 
readily  at  j )H  3*2.  Kaolin  adsorbs  amylase  more 
strongly  than  blood-charcoal,  the  adsorption  increas¬ 
ing  considerably  from  pR  6*2  to  4*5  and  decreasing 
again  at  pn  3.  Merck’s  diastase  is  completely 
adsorbed  under  the  experimental  conditions  by  four 
times  its  weight  of  kaolin.  With  an  absorption  pn 
between  6*2  and  4*5,  no  enzymic  injury  is  apparent 
on  subsequent  buffering  to  the  optimal  pR  for  amylo- 
lysis,  whilst  slight  in  j  ury  occurs  with  an  absorption 
Pi  j  of  4  and  greater  injury  with  pn  of  3,  and  with 

2*8  both  dextrinising  and  saccharifying  powders  are 
destroyed.  So  long  as  the  pR  of  the  adsorption 
medium  does  not  cause  injury,  the  two  powers  increase 
with  increasing  amounts  of  kaolin  and  with  decreasing 
Pu.  P.  W.  Clhttekbuck. 

[Biochemical  factors  in]  heredity.  II.  H. 
von  Euler,  S.  Steffenburo,  and  H.  Hellstrom 
<Z.  physiol  Chem.,  1929,  183,  113 — 122 ;  cf.  this 
vol.,  848), — The  catalase  content  of  Brasska  runs 


parallel  with  the  number  of  chloroplasts.  An  attempt 
was  made  to  determine  the  catalase  value  of  a  ehloro- 
plast.  With  further  mutants  of  barley  the  catalase 
ratio  k  (normal )jk  (white)  was  3*3  when  germinated  in 
the  dark,  5*5  in  the  light.  Two  other  strains  gave 
ratios  of  1*6  and  3*4,  respectively. 

J.  EL  Birkinshaw. 

Kinetics  of  ester  hydrolysis  by  enzymes.  I. 
E.  Bamann  and  M.  Schmeller  (Z.  physiol.  Chem., 
1929,  183,  149—167). — The  action  of  hepatic  lipases 
from  man,  ox,  sheep,  dog,  and  rabbit  on  methyl 
butyrate  was  studied.  There  were  considerable 
variations  in  activity7  and  in  pR  optimum,  which 
varied  between  7  and  9.  The  relationship  between 
the  concentration  of  the  substrate  and  the  reaction 
constant  for  linear  and  unimoleeular  reactions  and 
the  affinity7  of  the  enzyme  for  the  substrate  wras 
traced.  *  J.  H.  Birkinshaw. 

Growth,  development,  and  phosphatase 
activity  of  embryonic  avian  femora  and  limb- 
buds  cultivated  in  vitro .  H.  B.  Fell  and  It. 
Robison  (Biochem.  J.,  1929,  23,  767— 783).— The 
isolated  femora  of  5  A-  and  6-day  fowl  embryos  were 
found  to  have  a  remarkable  capacity7  for  self-differ¬ 
entiation.  During  cultivation  in  a  watch-glass  the 
54- day  femora  increased  to  more  than  three  times 
their  original  length,  the  gross  anatomy  remaining 
comparatively  normal.  During  cultivation  in  vitro 
the  isolated  femora  synthesised  a  phosphatase,  the 
gross  amount  formed  increasing  with  the  age  of  the 
culture.  The  ratio  of  phosphatase  to  the  dry  weight 
of  the  femur  increased  during  cultivation  from  zero 
to  a  maximum  value  and  then  declined.  The  increase 
corresponded  with  the  progress  of  histological  differ¬ 
entiation  and  the  decline  with  degeneration.  The 
maximum  value  of  this  ratio  was  higher  than  that 
found  for  normal  embryonic  femora.  Undifferentiated 
3 -day  embryonic  limb -buds  cultivated  in  vitro  gave 
rise  to  small-celled  cartilage  only.  Such  explants 
after  cultivation  wrere  completely  devoid  of  phos¬ 
phatase,  thus  confirming  the  view  that  the  enzyme 
is  formed  by  cartilage  only  if  hypertrophic  cells  are 
present.  S.  S.  Zilva. 

Effect  of  emulsification  on  the  peptic  synthesis 
of  protein.  H,  Waste neys  and  H.  Borsook  (Coll. 
Symp.  Mon.,  1928,  6,  155 — 172). — Benzaldehyde, 
benzoic  acid,  benzene,  toluene,  and  chloroform 
accelerate  peptic  synthesis  of  protein ;  tale  powder, 
barium  sulphate,  and  kieselguhr  have  a  slight,  whilst 
oleic  acid  and  olive  oil  have  no,  accelerative  effect. 
Effective  substances  induce  some  protein  synthesis 
even  in  absence  of  pepsin.  The  proteins  synthesised 
vary  in  their  rate  of  hydrolysis  by  hydrochloric  acid 
and  in  their  base-combining  capacity. 

Chemical  Abstracts. 

Comparison  of  enzymic  degradation  of  proteins 
by  successive  alternating*  action  of  pepsin, 
trypsin-kinase,  and  erepsin.  E.  Abderhalden 
and  E.  Schwab  (Fermentforseh.,  1929, 11, 92 — 103). — 
When  caseinogen  is  first  acted  on  by  pepsin-hydro¬ 
chloric  acid  at  pR  1*8,  then  with  erepsin  at  pR  8,  and 
finally  with  trypsin-kinase,  degradation  occurs  during 
each  successive  action.  If  hydrolysis  is  carried  out 
successively  with  trypsin-kinase  and  erepsin,  then 
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pepsin  1ms  no  further  action.  With  fibrin,  trypsin  - 
kinase  lias  no  action  after  pepsin  and  erepsin,  but 
pepsin  causes  hydrolysis  after  trypsin- kinase  and 
erepsin ;  the  total  amount  of  fission  is  much  greater  in 
the  last  case.  With  edestin  and  gelatin  more 
hydrolysis  takes  place  with  trypsin-kinase  and 
erepsin  than  with  pepsin  and  erepsin.  The  signifi¬ 
cance  of  the  results  is  discussed.  H.  Burton. 

Action  of  cell  enzymes  on  proteins  and  protein 
degradation  products.  E.  Abderhalden  and 
O.  Herrmann  (Fermentforseh.,  1929,  11,  78 — 85). — 
The  enzyme  preparation  obtained  by  extraction  of 
fat-free,  dry  liver  (or  kidney)  powder  with  87% 
glycerol  generally  hydrolyses  di-  and  poly-peptides. 
The  enzyme  not  adsorbed  on  aluminium  hydroxide  is 
capable  of  causing  hydrolysis  at  pK  S*4  as  is  the 
eluted  (phosphate  mixture)  enzyme  at  the  same 
hydrogen-ion  concentration.  The  eluted  enzyme  has 
generally  a  more  powerful  action  when  elution  is 
carried  out  at  pa  S *4  than  at  pn  7*1.  The  eluted 
enzyme  exerts  optimum  action  on  the  peptides 
studied  at  pK  7T  and  for  the  peptide  derivatives  at 
pn  8*4.  Hippuric  acid  is  sometimes  hydrolysed, 
sometimes  unaffected.  EL  Burton. 

Influence  of  various  alcohols  in  various  con¬ 
centrations  on  the  rate  of  hydrolysis  of  proteins 
and  polypeptides  by  proteases  or  the  trypsin- 
kinase  and  erepsin  complexes.  E.  Abder harden 
and  F.  Reich  (Fermentforseh.,  1929,  11,  G4 — 77). — 
The  influence  of  a  series  of  alcohols  on  the  action  of 
pepsin-hydrochloric  acid  on  easeinogen,  trypsin- 
kinase  at  pu  8*4  on  dZ-leucylglycyl-dZ-leucine,  erepsin 
at  pn  7*8  on  tfZ-leucylgtycine,  and  the  gastric,  pan¬ 
creatic,  and  intestinal  juices  of  the  dog  on  easeinogen 
at  37°,  has  been  studied.  At  the  concentrations 
studied  only  hexyl  and  tarL- butyl  alcohols,  respec¬ 
tively,  cause  an  increased  action  of  trypsin -kinase 
and  erepsin,  respectively.  The  following  alcohols 
exert  only  a  retarding  action  :  on  erepsin,  n-  and 
iso-propyl,  hexyl,  isobutyl,  and  benzyl;  on  pepsin, 
methyl,  ethyl,  n-butyl,  and  isoamyl ;  on  trypsin- 
kinase,  n-  and  ter/. -butyl.  n-  and  iso-amyl,  benzyl. 
The  following  cause  an  Acceleration  in  low  concen¬ 
tration  but  retard  at  higher  concentrations  :  on 
erepsin,  methyl,  u- butyl,  isoamyl,  ethyl  (also  on 
pancreatic  and  intestinal  juices);  on  pepsin,  n-  and 
iso-propyl,  iso-  and  Zer/.-butyl,  w-amyl,  hexyl,  and 
benzyl ;  on  trypsin-kinase,  methyl,  ethyl,  n-  and 
iso-propyl,  and  isobutyl.  w-Amyl,  hcptyl,  and  octyl 
alcohols  and  nicotine  have  no  effect  with  erepsin, 
whilst  caffeine  has  only  an  accelerating  action.  A 
temporary  retardation  is  observed  with  nicotine  on 
the  gastric  juice.  H.  Burton. 

Nature  of  proteases.  III.  Parallelism 
between  the  activities  of  pepsin  preparations 
determined  by  the  disappearance  of  the  sub¬ 
strate  and  by  the  increase  in  carboxyl  groups. 
A.  N.  Adova  and  I.  A.  Smoro dingey  ( Z .  physiol. 
Chem.,  1929,  183,  133 — 148). — Determination  of  the 
activity  of  various  pepsin  preparations  by  the  rate  of 
disappearance  of  the  substrate  (easeinogen  and 
gelatin)  gave  the  same  results  as  the  alcoholic  titration 
of  the  carboxyl  groups  by  Will  stutters  method.  All 


the  pepsin  preparations  attacked  easeinogen  more 
energetically  than  gelatin ;  the  velocity  coefficient  of 
easeinogen  digestion  by  strong  preparations  is  about 
double  that  for  weak  ones.  The  velocity  of  digestion 
of  easeinogen  by  all  preparations  and  of  gelatin 
digestion  by  strong  preparations  follows  the  Sehutz- 
Borissov  rule ;  for  weak  preparations  on  gelatin  the 
equation  is  of  zero  order.  J.  H.  Birkinshaw. 

Caseinogen-splitting  action  of  papain.  M. 
Sato  (Separate,  192S). — The  quantity  of  easeinogen 
digested  by  papain  during  unit  time  is  directly  pro¬ 
portional  to  the  concentration  of  papain  so  long  as  the 
equilibrium  is  not  approached.  The  unimolecular 
velocity  coefficient  increases  as  the  reaction  proceeds. 
The  temperature  coefficient  falls  with  rise  of  tem¬ 
perature  ;  the  optimal  temperature  is  about  80°,  and 
the  optimal  pa  6*5.  The  action  is  arrested  by  A/75— 
AT/12d~sodiimi  hydroxide.  Acceleration  by  hydrogen 
cyanide  is  attributed  to  the  undissociated  molecules. 

Chemical  Abstracts. 

Effect  of  proteolytic  enzymes  on  benzoyl-  and 
deamino-derivatives  of  polypeptides.  T.  Kawai 
(J.  Biochem.  Japan,  1920,  10,  277' — 310). — Glycyl- 
dZ-phenylalanine,  tZZ-leucylglycine,  glycyl-Z-phenyl- 
alanine,  and  glycyl-Z-lcucine  are  split  by  erepsin  but 
not  by  trypsin ;  benzoylglycylglycine  is  not  hydro¬ 
lysed  by  erepsin  or  trypsin,  whilst  the  benzoyl 
derivatives  of  the  other  dipeptides  are  markedly 
hydrolysed  by  crude  erepsin.  Trypsin  hydrolyses 
benzoyl-glyeyl -dl-  and  -2-phenylalanine,  -dU  and 
-Z-leucylglycine,  the  hydrolysis  of  racemic  compounds 
proceeding  asymmetrically.  Fission  occurs  at  the 
peptide  linking.  Dipeptides  not  affected  b y  trypsin 
are  hydrolysed  when  the  free  amino-group  is  bcnzoyl- 
ated.  Tripeptides  in  which  the  amino -acid  is  com¬ 
bined  with  trypsin-resistant  dipeptides  are  hydrolysed 
by  trypsin.  Benzoyldiglycylglycine  is  not  split  by 
trypsin.  Deaminated  dipeptides  are  not  hydrolysed 
by  erepsin.  Deaminated  polypeptides  are  generally 
resistant  to  erepsin,  whilst  some  are  hydrolysed  by 
trypsin .  Chemical  Abstracts . 

Problem  of  separation  of  erepsin  and  trypsin 
or  trypsin-kinase  complexes  into  fractions  with 
specific  action.  E.  Abderhalden  and  A.  Schmitz 
(Fermentforseh.,  1929,  11,  104 — 118).- — An  erepsin 
preparation  (from  fresh  small  intestine)  hydrolyses 
JZ  - 1  eucy lglyei ne  after  1  day,  but  does  nob  after 
5  days.  During  the  same  time  the  amount  of  fission 
with  tfZ-leucylglycyl-c/Z-leucylglycine  (I)  increases 
(optimum  pu  changes  from  9-3  to  7*1) ;  hydrolysis  of 
the  tetrapeptide  occurs  even  after  17  days.  The 
same  preparation  hydrolyses  glycyl-dLleucyl-dl-lencyl- 
glycine ,  m.  p.  228°  (from  chloroaceiyl-dl-leucyl-dl-leticyl- 
glycine),  dZ-  dileucy  lglycy  lglycine  (II) ,  eZZ-leucyldiglycyl- 
(ZZ-leueinc,  diglycyl-d\4eucyl-dl-leucina  (III),  m.  p.  233° 
(from  ch  loroacetylglycyl-d  1  deucyl-d  I  -  leucine  >  in.  p.  202°), 
and  glycyl-dZ-leueylglycyl-riZ-leucine  (IV) .  Another 
erepsin  preparation  has  no  action  on  dZ-leucylglycine, 
II,  or  III,  but  hydrolyses  glycyl-rfZ-leucine,  glycyl- 
Z-tyrosine,  the  four  tripeptides  obtainable  from 
glycine  and  cZZ-leucine,  I,  and  IV,  at  pR  7*1  (optimum). 

H,  Burton. 

Action  of  trypsin  on  conjugated  bile-acids. 
A.  von  BeznAk  (Biochem,  1929,  210,  2G1 — 2(>4).— 
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Glyeocholic  and  taurocholic  acids  are  not  attacked  by 
trypsin.  P.  W.  Clutterbuck. 

Reaction  of  azine  compounds  with  proteolytic 
enzymes.  6.  M.  Richardson  and  R.  K.  Can  nan 
(Biochem.  J.,  1929,  23,  624 — 632 ;  cf.  Marston,  A., 
1924,  i,  350). — When  pepsin  solutions  and  gastric 
juice  are  precipitated  by  the  addition  of  safranine  or 
neutral-red  the  proteolytic  activity  is  removed  from 
solution.  The  supernatant  liquors  from  trypsin 
precipitates,  on  the  other  hand,  retain  most  of  their 
activity.  The  addition  of  these  dyes  in  very  low 
concentrations  does  not  retard  the  catalytic  activity 
of  either  pepsin  or  trypsin.  The  optimum  conditions 
of  concentration  and  pn  for  the  complete  removal  of 
pepsin  from  solution  by  this  means  have  been  deter¬ 
mined.  The  degree  of  removal  of  activity  and  the 
weight  of  precipitate  both  increase  as  the  pu  rises 
above  h  These  two  factors  are  not,  however, 
parallel,  since  the  actual  separation  of  insoluble 
matter  is  spread  over  a  range  of  about  four  pn  units, 
whilst  the  precipitation  of  activity  is  localised  about 
pn  2.  The  precipitated  enzyme  can  be  regained  from 
the  precipitate  by  treatment  with  sodium  hypo¬ 
sulphite  and  by  extraction  of  the  dye  with  benzene 
in  the  absence  of  oxygen.  Trypsin  can  be  recovered 
similarly  at  pn  9.  Observations  on  the  purification 
of  pepsin  by  means  of  the  above  precipitation  method 
have  been  made.  Mars  ton’s  view  that  the  azine 
nucleus  reacts  specifically  with  a  protease,  with  the 
formation  of  a  protease-azine  complex,  is  not 
supported.  S.  S.  Zilva. 

Influence  of  hydrogen-ion  concentration  on 
the  inactivation  of  urease  by  heavy  metals.  M. 
Kitagawa  (J.  Biochem.  Japan,  1929, 10, 197 — 205). — 
Inactivation  of  urease  by  zinc  occurs  in  alkaline 
solution  from  pn  6*0,  whilst  copper  and  mercury 
inhibit  the  action  in  either  acid  or  alkaline  solution. 
The  effect  is  parallel  to  the  influence  of  the  pR  on 
the  combination  of  protein  with  heavy  metals. 
Iodine  is  much  more  injurious  to  urease  than  potassium 
iodide.  Chemical  Abstracts. 

Dried  yeast.  K.  Myrback  and  H.  von  Euler 
(Z.  physiol.  Chem.,  1929,  183,  226 — 236). — Dried 
yeast  under  the  best  conditions  has  a  fermenting 
power  of  50 — 75%  of  that  of  fresh  yeast.  The  fer¬ 
mentation  curves  of  dried  yeast  in  presence  of  toluene 
consist  of  two  distinct  portions.  The  fermentation 
proceeds  normally  until  all  the  phosphate  is  esterified, 
when  the  rate  of  fermentation  falls  off,  since  the 
phosphatase  is  inactivated  by  toluene.  The  para¬ 
lysing  action  of  toluene  on  the  living  cell  is  quite 
different  and  reversible.  The  initial  velocity  of  dried 
yeast  fermentation  is  at  a  maximum  at  45 — 48° ;  it 
is  zero  at  52°.  J.  H.  Birkinsiiaw. 

Fermentation  and  growth  in  dry  yeast-cells. 
II.  C.  Bartel,  H.  von  Euler,  and  K.  Myrback 
(Z.  physiol.  Chem,,  1929,  183,  237—243;  cf.  A., 
1 926,  1276). — The  ratio  of  the  total  number  of  cells 
to  the  number  of  living  cells  of  an  active  air-dried 
yeast  which  had  lost  only  35%  of  its  fermenting  power 
was  140,000  before  and  11,500  after  48  hrs.’  ferment¬ 
ation.  Thus  more  than  99*98%  of  the  total  amount 
of  fermentation  is  due  to  cells  incapable  of  repro¬ 
duction.  J.  H.  Birkinsiiaw. 


Sugar  combination  and  connected  synthetic 
processes  by  yeast-cells.  E.  Wertheimer  (Fer¬ 
ment  forseh.,  1920,  11.  22 — 36). — When  a  dextrose 
solution  is  added  to  a  suspension  of  baker’s  yeast  the 
sugar  disappears  from  solution  before  fermentation 
begins.  The  combination  is  not  due  to  adsorption 
and  depends  on  the  temperature.  Thus,  at  0—15° 
the  coefficient  is  2,  at  15—35°  it  is  4—8.  Combin¬ 
ation  is  selective,  since  lasvulose  and  sucrose  behave 
similarly  to  dextrose,  whilst  galactose,  lactose, 
maltose,  and  dihydroxyacetone  are  unaffected.  It 
is  found  that  part  of  the  dextrose  is  converted  into  a 
polysaccharide  insoluble  in  60%  potassium  hydroxide 
solution.  This  polysaccharide  is  not  glycogen,  but 
when  it  is  heated  with  a  dilute  acid  solution  fission 
occurs  and  glycogen  appears  to  be  formed.  The 
same  product  is  obtained  from  l&vulose  and  sucrose, 
but  not  from  galactose,  lactose,  maltose,  dihydroxy- 
acetone,  glycerol,  or  acetaldehyde.  Sodium  fluoride 
arrests  the  synthesis,  but  0  • 002 Y -potassium  cyanide 
has  no  effect.  Synthesis  is  best  accomplished  by  an 
active  yeast;  macerated  yeast- juice  has  no  synthetic 
action.  The  yeast-cells  must,  therefore,  first  assimil¬ 
ate  the  sugar.  H.  Burton. 

Fermentation  of  yeast  at  high  gas  pressures. 
R.  Lieske  and  E.  Hofmann  (Biochem.  Z.3  1929,  210, 
448—457). — Yeast  fermentation  is  investigated  in 
sealed  steel  vessels  fitted  with  contrivances  for 
measuring  the  pressure  attained  and  for  removing 
and  measuring  the  gas  produced.  At  the  ordinary 
temperature,  the  fermentation  ceases  when  the 
pressure  of  the  carbon  dioxide  formed  has  risen  to 
38 — 40  atm.,  the  amount  of  carbon  dioxide  formed 
then  being  1  mol. /litre  and  of  alcohol  40  g. /litre. 
If  the  vessel  is  initially  placed  under  a  pressure  of  an 
inert  gas  of  90  atm.  the  fermentation  is  not  inhibited, 
but  at  150  atm.  there  is  considerable  inhibition,  and 
at  1000  atm.  only  about  half  of  the  alcohol  and 
carbon  dioxide  are  produced  as  at  the  ordinary 
pressure.  P.  W.  Clutterbuck. 

Role  of  phosphorus  in  fermentation.  M. 
Schoex  (Bull.  Soc.  Chira.  biol.,  1929, 11,  819 — 902). — 
A  review.  W.  O.  Kermack. 

Salt  effect  on  the  induction  period  in  ferment¬ 
ation  by  dried  yeast,  H.  Katagiri  and  G.  Yama- 
gishi  (Biochem.  J.,  1929,  23,  65-1 — 602). — The  follow¬ 
ing  is  the  order  of  potency  of  salts  in  prolonging  the 
period  of  induction  in  the  fermentation  by  dried 
yeast  in  the  presence  of  0*04 M -phosphate :  JCa++> 
Na+  >  K*  >  4Mg++  >  1ST H4+  with  chlorides  and 
sulphates  and  l'>Cl'>iS04"  with  sodium  and 
potassium  salts.  The  acetate,  lactate,  succinate,  and 
sulphate  of  ammonium  were  nearly  as  potent  as 
acetaldehyde  in  reducing  the  period  of  induction, 
although  they  were  less  potent  than  hexosediphos- 
phat:\  Ammonium  ion  produced  a  remarkable 
antagonistic  action  to  that  of  sodium  ion,  and  sulphate 
ion  a  slight  antagonistic  action  to  that  of  nitrate  ion. 
A  hyperbolic  relation  may  exist  between  the  induction 
period  and  the  ratio  of  the  concentrations  of  the  two 
ions.  S.  8.  Zilva . 

Comparison  of  influence  of  various  concen¬ 
trations  of  alcohols  on  alcoholic  fermentation. 
E.  Abderhalden  (Ferine? itforsch.,  1929, 11,  86 — 91), 
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—Fermentation  of  a  40%  solution  of  dextrose  in  a 
phosphate  mixture  (25  c.c.)  with  fresh  yeast  (5  g.)  at 
plt  6  is  accelerated  by  the  addition  of  0-05  c.c.  of 
methyl  or  0*01  and  0-05  e.e.  of  ethyl  alcohol  (in  one 
ease  0*025  c.c.  caused  a  slight  retardation).  Very 
small  amounts  of  n-  and  terl. -butyl  alcohols  also  cause 
acceleration,  whilst  n-  and  iso- propyl,  and  wobufcyl 
alcohols  effect  a  retardation,  n-  and  iso- Amyl, 
liexjd,  heptyl,  and  benzyl  alcohols  do  not  cause  an 
acceleration.  The  results  using  dry  yeast  are  quali¬ 
tatively  the  same.  H.  Burton. 

Mechanism  of  enzyme  action.  III.  Relation 
between  enzyme  action  and  adsorption.  IV. 
Enzymic  processes  in  germinating  barley.  F.  F. 
Nord  and  J.  Weichherz  (Z.  physiol.  Chem.,  1929, 
183,  191* — 217,  218—225 ;  cf.  A.,  1928,  1284).— 
IQ.  The  action  of  ethylene,  acetylene,  and  amylene 
on  yeast-cells  was  found  to  take  place  in  three  suc¬ 
cessive  phases :  external  narcosis,  increase  in  per¬ 
meability,  internal  narcosis.  The  adsorptives  be¬ 
came  physically  attached  to  the  lyophiiie  colloid 
elements  of  maceration  juice  and  could  exercise  an 
inhibiting  and  also  a  protective  action.  The  inhibi¬ 
tion  is  independent  of  the  precipitating  action  of  the 
narcotic.  Both  the  increase  in  cell  permeability  and 
the  narcosis  of  the  enzymes  inside  the  living  cell  can 
be  separated  from  the"  harmful  phase  of  narcosis. 

IV.  The  enzymic  processes  in  germinating  barley 
arc  influenced  by  ethylene  and  acetylene.  This  is 
shown  in  the  increased  rate  of  diastatic  and  proteo¬ 
lytic  degradation  and  the  increase  in  the  yield  of 
green  malt.  Ethyl  acetate  was  formed  in  green  malt 
when  air  was  excluded.  J.  H.  Birkinshaw. 

Desmolytic  formation  of  methylglyoxal  by 
yeast.  C.  Neuberg  and  M,  Kobel  (Biochem.  Z., 
1929,  210,  40G — 188). — The  formation  of  methyl¬ 
glyoxal  and  hexosemonophosphate  and  the  separation 
of  free  phosphate  from  magnesium  hexosediphosphate 
under  the  action  of  plasmolysis  juice  of  fresh  top 
yeast,  the  residue  of  plasmolysed  top  yeast,  washed 
dried  bottom  yeast,  the  washings  of  the  same  dried 
yeast,  and  untreated  dried  yeast  are  investigated 
quantitatively.  With  the  plasmolysis  juice  an  85*4% 
yield  of  methylglyoxal  was  obtained.  The  mono¬ 
phosphate  in  all  eases  had  a  high  rotation  and  low 
reducing  power  and  was  probably  a  mixture  of 
hexose-  and  trehalose -monophosphate.  With  un¬ 
treated  dried  yeast  small  amounts  of  pyruvic  acid 
and  acetaldehyde  were  also  obtained. 

P.  W.  Clutterbuck. 

Sterols  from  yeast.  H.  Wieland  and  M. 
Asano  (Annalen,  1929,  473,  300 — 313). — Benzoyl- 
ation  of  a  sterol  mixture  (greater  part  of  ergosterol 
removed)  from  yeast  with  benzoyl  chloride  and 
pyridine  and  subsequent  fractionation  of  the  benz¬ 
oates  produced  affords  in  addition  to  ergosteryl 
benzoate,  m.  p.  168—170°  (lit.  162—168°),  [a]'25  -71*5° 
(all  rotatory  powers  are  in  ehloroform)  (cf.  Bills  and 
Honeywell,  this  vol.,  104),  benzoates  of  four  other 
sterols,  three  of  which  are  new.  The  sterols,  obtained 
by  hydrolysis  of  the  benzoates  with  3%  alcoholic 
potassium  hydroxide,  are  :  zymosterol  (I),  C27H43*OH 
(cf.  Smedley-Maelean,  A.,  1928,  329),  m.  p.  108— 
110°,  [a]D  +47*3°  [benzoate,  in.  p.  126—1 28°  (turbid), 


138°  (clear),  [ajg  +36*4° ;  acetate,  m.  p.  104 — 106° 
(cf.  loc.  cit.)l  which  contains  two  double  linkings; 
fmcoslerol  (IT),  C27Hjr>0  (one  double  linking),  in.  p. 
161 — 163°,  [a®  +42-1°  (benzoate,  m.  p.  14-1—146°; 
[a ]S  +31*7°;  acetate ,  m.  p.  159—161°);  ascosterol 
(III),  C27H4G0,  Ill.  p.  141—142°,  [all?  +45°  (benzoate, 
m.  p.  130—131°,  [«]„  +37°),  and  neosterol  (IV), 
probably  C27Ht||0,  in.  p.  164 — 165°,  [«Jj{  —105° 
(benzoate,  m.  p.  173 — 175°,  [«]T>  —50*6°;  acetate, 
m.  p.  173—174°).  The  colour  reactions  of  ergosterol 
and  IV  are  identical,  as  arc  those  of  II  and  III.  The 
colour  reactions  of  I  differ  from  those  of  II  and  III. 

H.  Burton. 

Determination  of  micro-organisms  in  sus¬ 
pension.  B.  J.  Williams,  E.  J).  McAlister,  and 
B.  B.  Boehm  (J.  Biol.  Chem.,  1929,  83,  315 — 320). — 
The  density  of  a  suspension  of  yeast  or  other  micro¬ 
organisms  can  be  determined  by  observing  the  effect 
of  interposition  of  a  cell  containing  the  suspension 
between  a  small  electric  light  and  a  thermo-couple 
connected  with  a  galvanometer.  0.  B.  IIarington. 

Methods  of  studying  the  surfaces  of  living  cells, 
with  special  reference  to  the  relation  between  the 
surface  properties  and  the  phagocytosis  of 
bacteria.  S.  Mudd,  M.  Lucre,  M.  McCutcheon, 
and  M.  Strumia  (Coll.  Symp.  Mon.,  1928,  6,  131 — 
138). — A  study  of  bacteria  treated  with  normal  and 
immune  sera  leads  to  an  expression  of  the  mechanism 
of  the  action  of  opsonins  and  bacteriotropins  in 
physico-chemical  terms.  Chemical  Abstracts. 

Butyric  acid  fermentation  of  calcium  lactate. 
V.  N.  Shaposhntkov  and  I.  P.  Zakharov  (Trans. 
Sci.  Chem.-Pharm.  Inst.  Moscow,  1927,  No.  18, 
7—25). — The  acids  produced  by  fermentation  of 
calcium  lactate  with  a  mixed  culture  consisted  of 
butyric,  acetic,  and  succinic,  with  small  amounts  of 
formic,  valeric,  and  hexoic  acids.  Only  small 
amounts  of  ethyl  and  propyl  alcohols  were  produced. 

Chemical  Abstracts. 

Metabolism  of  Vibrio  cholerm  in  aerobic  and 
anaerobic  culture.  J.  Hirsch  (Z.  Hyg.  Infekt.- 
Krankh.,  1928,  109,  387—109 ;  Chem.  Zentr.,  1929, 
i,  1360). — The  aerophilie  behaviour  of  Vibrio  cholerm 
in  amino -acid  or  peptone  solutions  free  from  carbo¬ 
hydrate  is  attributed  to  the  substrate ;  the  bacillus 
grows  under  strictly  anaerobic  conditions  on  carbo¬ 
hydrates,  which  are  preferred  to  amino-acids  as  a 
source  of  energy.  The  significance  of  amino-aeid  or 
peptone  for  growth  in  saccharine  medium  lies  chiefly  in 
its  being  a  source  of  nitrogen.  The  anoxybiotic  decom¬ 
position  of  dextrose  by  F.  cholerm  proceeds  in  two  in¬ 
dependent  ways :  CnH1o0fi=2CH3*CH(0H)*C02HJ  and 
C6H1206+H20=2H-C02H+CH3-C02H+CH3-CH2-0H. 

A.  A.  Eldridge. 

Oxidation-reduction  equilibria  in  biological 
systems.  II.  Potentials  of  aerobic  cultures  of 
Bacillus  typhosus.  C.  B.  Coulter  and  M.  L. 
Isaacs  (J.  Exp.  Med.,  1929,  49,  711 — 725). 

Precipitable  substances  of  bacilli  of  the 
salmonella  group.  J.  Furtii  and  K.  Land- 
stetner  (J.  Exp.  Med.,  1929,  49,  727-743).— 
Specific  precipitable  substances  rich  in  carbohydrates, 
containing  very  little  protein  and  small  quantities  of 
a  material  apparently  of  fatty  nature,  have  been 
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prepared  from  the  main  serological  types  of  the 
typhoid-paratyphoid  groups.  Pronounced  chemical 
differences  have  not  been  observed. 

Chemical  Abstracts. 

“Soluble  specific  substance  M  derived  from 
gum  arable.  M.  Heidelrbrger,  0.  T.  Avery,  and 
W,  F.  Goebel  (J.  Exp.  Med.,  1020,  49,  847— *857).— 
Partial  acid  hydrolysis  of  gum  arahie  affords  a  specific 
carbohydrate  comparable  in  precipitating  activity  for 
types  II  and  III  aiitipneumococcus  serum  with  the 
bacterial  soluble  specific  substances  themselves. 
Hydrolysis  affords  galactose  and  two  or  more  complex 
sugar  acids,  one  of  which  appears  to  be  a  disaccharidc 
acid  comparable  with  those  of  bacterial  origin. 

Chemical  Abstracts. 

Fractionation  of  diphtheria  antitoxic  plasmas. 
P.  J.  Moloney  and  11  M.  Taylor  (Coll.  Symp.  Mon., 
1928,  6,  109 — 114).* — The  antitoxin  was  precipitated 
with  alcohol,  tannin,  and  Biehrich -scarlet  at  various 
pn  values,  and  its  stability  with  respect  to  and 
alcohol  was  determined.  Chemical  Abstracts. 

Influence  of  boric  acid  on  Micrococcus  urem 
and  urease  in  presence  of  dextrose.'  J.  Voicu 
(Bui.  Soc.  Chim.  Romania,  1029,  11,  25— 28).— The 
inhibitory  effect  of  boric  acid  on  the  hydrolysis  of 
urea  by  urease  and  by  a  species  of  JIT.  urem  is  con¬ 
siderably  diminished  by  the  presence  of  dextrose. 

A.  A.  Goldberg. 

Presence  of  adrenaline  in  the  suprarenale  in 
the  human  and  bovine  foetus.  S.  Saito  (Tohoku 
J.  Exp.  Med.,  1929,  12,  251 — 262). — The  suprarenats 
of  the  bovine  feetus  (4 — 8  months)  contain  propor¬ 
tionally  as  much  adrenaline  as  the  adult  glands. 
Values  (mg.  per  g.  of  gland)  for  the  human  foetus 
arc :  12  weeks,  0;  5  months,  0*82  (Folin);  0-02 
(biological) ;  full-term,  2*45  (Folin),  0  (biological). 

Chemical  Abstracts. 

Determination  of  adrenaline  in  organs  by 
means  of  the  spectrophotometer.  I.  Adren¬ 
aline  content  of  the  adrenals.  H.  Handovsky 
and  A.  Retjss  (Arch.  exp.  Path.  Pharm.,  1929.  144, 

1 05 — 122) . — Details  are  given  of  the  spectrophoto¬ 
meter  determination  of  adrenaline  in  alcoholic 
extracts  of  the  adrenal  medulla.  The  results  agree 
well  with  those  obtained  by  the  biological  blood - 
pressure  method.  IV.  0.  Kermack. 

Influence  of  adrenaline  on  formation  of 
sugar.  II.  Mobilisation  of  muscle-glycogen  by 
adrenaline.  E.  Geiger  and  E.  Schmidt  (Arch, 
exp.  Path.  Pharm.,  1929,  143,  321—328;  of.  A„ 
1928,  1100). — In  fasting  phloiidzinised  dogs  a  first 
injection  of  adrenaline  loads  to  increase  in  the  amount 
of  blood-lactic  acid,  but  there  is  no  increase  following 
a  second  injection.  The  administration  of  adrenaline 
leads  to  conversion  of  the  muscle-glycogen  into  lactic 
acid  which,  passing  into  the  blood  stream  and  thence 
into  the  liver,  is  there  reconverted  into  glycogen  and 
immediately,  as  a  result  of  phlorkkin,  excreted  as 
extra  sugar.  The  first  adrenaline  injection  causes 
decomposition  of  all  the  mu  sole -glycogen.  In  animals 
from  which  the  liver  has  been  removed  no  recon¬ 
version  of  the  blood-lactic  acid,  and  consequently  no 
excretion  of  extra  sugar,  can  occur. 

W.  McCartney. 


Carbohydrate  metabolism.  VI.  Antagonistic 
action  of  pituitrin  and  adrenaline  on  carbo¬ 
hydrate  metabolism  with  special  reference  to 
gaseous  exchange,  inorganic  blood-phosphate, 
and  blood-sugar.  C.  G.  Lambib  and  F.  A.  Redhead 
{Biochcm.  J.,  1929,  23,  GOB — 023). — In  the  human 
subject  pituitrin  frequently  causes  a  transient  fall  in 
metabolism  followed  by  a  rise.  Sometimes  only  a 
rise  is  observed.  In  small  doses  it  causes  a  slight  fall 
in  the  inorganic  phosphate  of  the  blood.  It  appar¬ 
ently  inhibits  the  slight  rise  in  metabolism  which 
occurs  after  the  administration  of  insulin,  but  the 
changes  produced  by  cither  insulin  or  pituitrin  are 
not  sufficiently  marked  to  be  of  much  significance. 
Pituitrin  delays  and  reduces  the  rise  in  metabolism 
and  the  fall  in  blood-sugar  following  the  intravenous 
administration  of  dextrose  or  diliyd  rosy  acetone.  In 
small  doses  sufficient  to  prevent  the  fall  in  blood -sugar 
resulting  from  the  administration  of  insulin  it  did  not 
prevent  the  fall  in  inorganic  blood-phosphate.  In 
rabbits  large  doses  of  pituitrin  cause  a  transitory  rise 
in  the  inorganic  blood-phosphate  and  for  a  short 
period  inhibit  the  fall  in  inorganic  phosphate  resulting 
from  administration  of  dextrose  or  di  hydroxy  acetone. 
A  dose  of  pituitrin  which  just  suffices  to  prevent  the 
fall  in  inorganic  phosphate  following  administra¬ 
tion  of  dextrose  may  fail  to  overcome  the  fall  due 
to  cl  i  hydroxy  acetone.  In  animals  rendered  hypo¬ 
glycemic  as  a  result  of  insulin  administration 
pituitrin  causes  the  blood -sugar  and  inorganic  blood- 
phosphate  to  return  to  the  normal  level  or  even  to 
exceed  it.  Adrenaline  administered  alone  causes  a 
marked  and  rapid  rise  in  metabolism  which  is  not 
solely  dependent  oil  the  rise  in  blood -sugar.  It  does 
not  inhibit  the  rise  in  metabolism  following  intra¬ 
venous  administration  of  dextrose.  Adrenaline 
administered  in  large  doses  to  hypoglvcsemie  animals 
causes  a  rise  in  inorganic  blood  -phosphate. 

S.  S.  ZlLVA. 

Hormones  of  the  anterior  pituitary  lobe.  L.  F. 
Hewitt  (Biochcm.  J.,  1929,  23,  718 — 725). — Pre¬ 
parations  are  described  of  filtered  alkaline  extracts  of 
this  gland  which  promoted  growth,  unfiltered  alkaline 
extracts  which  promoted  growth  and  inhibited 
oestrus,  and  acid  extracts  treated  with  kaolin  which 
produced  precocious  sexual  maturity  and  caused 
ripening  of  Graafian  follicles  in  the  rat.  When  the 
animals  which  had  been  treated  with  the  growth  - 
promoting  extracts  were  no  longer  injected  a  rapid 
fall  in  weight  ensued.  S.  S.  Zilya. 

Glycosuria  and  insulin,  G.  Feicke  (Z,  ges,  exp. 
Med.,  1929,  64.  81—94:  Chem.  Zentr.,  1929,  if 
1363),— By  simultaneous  ail  ministration  of  dextrose 
and  insulin  to  the  normal  dog  the  dextrose  threshold 
of  the  kidneys  is  diminished.  In  the  pancreas- 
diabetic  dog  the  renal  elimination  of  sugar  is  increased 
by  the  action  of  insulin  with  diminishing  blood-sugar. 

A.  A.  Elbriihiil 

Study  of  sugar  regulation  by  the  insulin 
tolerance  test.  M,  Sendrail  (Compt.  rend.  Soc,  Biol,, 
1929,  99,  1901 — 1903;  Chem.  Zentr.,  1929,  L  1708). 

Behaviour  of  liver-glycogen  after  oral  adminis¬ 
tration  of  yeast.  A.  Bickbl  and  G.  Nigmann  (Bio¬ 
chcm.  Z.,  1929,  210,  443 — 447). — Administration  of 
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dried  yeast  to  dogs  which  had  been  largely  freed  from 
liver-glycogen  by  starving  increased  the  liver-glycogen 
considerably.  This  action  is  not  due  to  organic 
nutrients  in  the  yeast,  but  to  thermolabile  substances 
in  the  yeast  which  act  similarly  to  insulin,  causing 
decrease  of  blood -sugar  and  increase  of  liver-glycogen, 

P.  W.  Cltjtterbuck. 

Secretin.  II.  T,  Nishikawa  (Sei-I-Kwai  Med. 
J.,  1928,  47,  No.  10). — Hydrochloric  acid,  but  not 
aqueous  or  saline,  extracts  of  the  bovine  duodenum 
contain  activated  secretin.  Atropine  inhibits  the 
action  of  choline  or  histamine  on  pancreatic  secretin . 

Chemical  Abstracts. 

Preparation  of  the  female  sexual  hormone 
from  urine  in  pregnancy.  S.  Veshnjakov  and 
A.  LiPSCHim  (Biochem,  Z.,  1929,  210,  348 — 352). — 
A  method  of  preparation  is  described  which  gave 
4800  mouse  units  per  litre  of  urine,  the  unit  after 
purification  weighing  0*01  mg. 

P.  W.  Cluttkrbuck. 

Absorption  spectrum  of  vitamin-/!.  0. 
Koseniiejm  and  T.  A.  Webster  (Biochem.  J.,  1929, 
23,  033).- — Dehydrocrgosterol ,  which  is  devoid  of 
growth -promo ting  properties  and  does  not  give  the 
blue  colour  reaction  with  arsenic  or  antimony  tri¬ 
chloride,  shows  a  selective  absorption  in  the  ultra¬ 
violet  region  at  about  320 — 328  The  absorption 

is  therefore  not  specific  for  vitamin-/!  (ef.  Takahashi 
and  others,  A.,  1925,  i,  1305;  Morton  and  Heilbron, 
A.,  1928,  105S).  The  peroxide  of  dehydroergosterol 
is  also  biologically  inactive.  S.  S.  Zilva. 

Nature  of  the  vitamin-A  constituent  of  green 
leaves.  D.  L.  Colitson,  E.  M.  Hume,  I.  Smedley- 
Maclkax,  and  11.  H.  Smith  (Biochem.  J.,  1929,  23, 
034 — 647 ;  ef.  Euler  and  others,  this  voh,  358,  010 ; 
Dulierc,  Morton,  and  Drummond,  Chem.  and  Jnd., 
1929,  48,  518;  Moore,  Lancet,  1929,  i,  499),— The 
unsaponifiable  material  from  green  cabbage  contains 
at  least  ten  times  as  much  vitamin-/!  as  that  from 
white  cabbage.  The  vitamin-/!  of  green  spinach  and 
cabbage  leaves  and  of  carrots  is  present  in  the  most 
highly-unsaturated  fraction  of  the  unsaponifiable 
matter  and  remains  associated  with  the  carotin.  It 
was  not  diminished  in  specimens  of  carotin  and 
crystals  of  higher  m.  p.  and  therefore  of  presumably 
greater  purity  (active  dose  0«002 — 0*005  mg.).  The 
carotin  from  cabbage  softened  at  174°  and  melted  at 
178°,  that  from  spinach  at  103 — 104°,  and  that  from 
carrots  at  1(14 — 169°.  Since  the  observations  of 
Drummond  and  co-workers  (who  found  carotin 
inactive)  were  made  on  a  fat-free  diet,  it  is  suggested 
that  either  the  presence  of  fat  or  of  something  in  the 
unsaponifiable  fraction  of  the  fat  is  possibly  necessary 
for  the  utilisation  of  carotin.  8.  S.  Zilva. 

Vitamin-A  and  carotin.  Association  of 
vitamin- A  activity  with  carotin  in  the  carrot 
root.  T.  Moore  (Biochem.  J.,  1929,  23,  803 — 
811). — By  using  a  basal  diet  containing  vita min-D  it 
was  found  that  daily  doses  of  100  mg.  of  fresh  carrot 
sufficed  to  cure  xerophthalmia  and  restore  good 
growth  in  rats  deprived  of  vitamin-/!.  Carrot-fat 
from  which  much  of  the  carotin  had  been  removed 
was  found  active  in  a  dose  of  0*4  mg.  daily.  Carotin 


(m.  p.  174°  in  air)  was  found  even  after  many 
rccrystallisations  to  be  active  in  doses  of  0*01  mg. 

A  possible  explanation  of  the  divergent  results  of 
others  may  lie  in  unsuspected  differences  in  biological 
technique.  S.  8.  Zilva, 

Assay  of  vitamin-A.  J.  0.  Drummond  and  R.  A. 
Morton  (Biochem.  J.,  1929,  23,  785— 802). —A  com¬ 
parative  study  of  the  assay  of  vitamin- A  in  cod-liver 
oils  by  the  biological,  colorimetric,  and  spectroscopic 
(intensity  of  absorption  band  at  328  gu)  methods  is 
described .  Even  with  the  use  of  large  number  of 
rate,  quantitative  differences  in  vitamin-A  potency 
of  less  than  100%  could  not  be  detected  by  the 
biological  method.  The  relative  values  of  the 
potency  of  the  oils  obtained  by  the  three  methods 
were  in  agreement.  The  results  of  the  colorimetric 
and  spcctrographic  methods  were  very  concordant. 

S.  S.  Zilva. 

Biological  and  colorimetric  assay  of  vitamin-A 
in  fish  oils.  E,  R.  Norris  and  I.  8.  Danielson  ( J > 
Bid.  Chem.,  3929,  S3,  409— 475).— The  intensity  of 
colour  produced  by  treatment  of  fish  oils  with  anti¬ 
mony  trichloride  is  approximately  proportional  to 
the  amount  of  oil  employed  only  at  very  low  con¬ 
centrations.  By  working  at  such  low  concentrations, 
colorimetric  results  in  good  agreement  with  those  of 
biological  determinations  are  obtained. 

C.  R.  Haring-ton.  ' 

Analytical  remarks  on  vitamin-A.  S.  H. 
Bertram  (Proe.  K.  Akad.  Wetensch.  Amsterdam, 
1929,  32,  664 — 668). — A  ct  daylight n  lamp  is  recom¬ 
mended  for  tintometer  readings  with  the  blue  colour 
produced  by  the  interaction  of  antimony  trichloride 
and  vitamin- At  Turbidity  is  often  caused  by  basic 
substances  such  as  amines  or  by  traces  of  soaps,  and  can 
be  avoided  by  adding  a  negligibly  small  volume  of 
acetic  anhydride  after  adding  the  trichloride  solution. 
The  blue  colour  is  not  quite  specific  and  is  thought  to 
arise  from  the  condensation  of  vitamin- A  with 
impurities  (perhaps  aldehydie)  or  with  itself.  The 
reaction  is  probably  due  to  a  definite  group,  which 
may  be  present  in  oxycholesteroL  This  compound 
does  not  prevent  xerophthalmia.  The  carotinoids 
in  general  give  blue  colours  with  antimony  trichloride, 
indicating  that  conjugated  double  linkings  arc 
necessary,  Vitamin-A  and  carotin  can  be  brominated 
in  light  petroleum  (the  products  no  longer  giving  blue 
colours)  and  debrominated  with  zinc  dust  and  acetic 
acid,  the  resulting  products  again  giving  blue  colours* 
The  colour  reaction  with  phloroghtcinol  in  alcohol  and 
a  few  drops  of  hydrochloric  acid  is  given  by  vitamin- A 
preparations,  but  not  by  carotin.  Of  the  fats  studied 
by  the  author  only  those  containing  vacconic  acid 
contain  vitamin-A,  If,  as  there  is  some  evidence, 
oleic  acid  is  the  parent  substance  of  cholesterol,  a 
genetic  relationship  between  vaccenic  acid  and 
vitamin-A  seems  possible.  All  estimates  of  the 
vitamin-A  content  of  foods,  oils,  etc.  based  on  the 
colorimetric  method  must  be  accepted  with  the  utmost 
reserve  unless  the  presence  of  bixin  and  carotinoids 
has  been  excluded.  An  extract  of  green  cabbage 
leaves  gave  the  blue  colour  and  the  phlorogiucinol 
reaction  and  also  showed  growth-promoting  and 
antixerophth aim ic  properties*  ID  A*  Morton, 
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Antimony  trichloride  colour  test  for  vitamin- A . 
N.  Evers  (Quart.  J.  Pharm.,  1929,  2,  227—237).— 
Solutions  of  antimony  trichloride  obtained  from 
different  sources  after  recrystallisation  from  anhydrous 
chloroform  and  not  more  than  1  month  old  give  lov  er 
but  more  consistent  results  than  those  prepared  from 
samples  of  antimony  chloride  which  have  been  merely 
washed  with  chloroform  or  kept  for  more  than  1 
month.  Since  the  colorimetric  readings  obtained 
are  not  proportional  to  the  concentration  of  the  oil 
in  tho  reaction  mixture,  the  quantity  of  oil  used  is 
an  important  factor,  especially  with  highly  active 
fats,  e.g.s  ox-liver  fat ;  such  errors  are  minimised  by 
the  addition  of  an  inactive  oil  (arachis  oil)  so  that  the 
concentration  of  oil  in  the  reaction  mixture  is  about 
2%.  The  natural  colouring  matter  of  ox- liver  fat 
affects  the  determinations.  C.  C.  N.  Vass. 

Effect  of  plt  on  thermolability  of  vitamin-1?  of 
yeast.  R.  R.  Williams,  R.  E.  Waterman,  and  S. 
Gurin  (J.  Biol.  Cliem.,  1929, 83, 321— 330).— Vitamin- 
Bx  in  brewer's  yeast  is  not  completely  destroyed  by 
autoclaving  for  6  hrs.  at  15  lb.  pressure  unless  the 
yeast  be  first  rendered  alkaline ;  the  vitamin-/i1  of 
the  relatively  alkaline  baker’s  yeast  is  destroyed  by 
such  treatment.  In  no  case  could  complete  removal 
of  vitami n-Bl  be  achieved  without  considerable 
simultaneous  loss  of  vitamin-2?2. 

C.  R.  Hartngton. 

Sparing  action  of  fat  on  vitamin-Z?r  H.  M. 
Evans  and  S.  Lepkovsky  (J.  Biol.  Cliem.,  1929,  83, 
209 — 2S7). — Growing  rats  on  a  diet  of  very  low  fat 
content,  but  receiving  supposedly  adequate  amounts 
of  the  various  vitamins,  showed  marked  improvement 
if  the  diet  were  supplemented  either  with  fat  (free 
from  vitamin-2?})  or  with  an  extra  amount  of  a  sub¬ 
stance  rich  in  vitamin-2?} ;  it  thus  appears  that  fat 
exercises  a  sparing  action  on  this  vitamin. 

G.  R.  Harington. 

Second  thermolabile  water-soluble  accessory 
factor  necessary  for  the  nutrition  of  the  rat.  V. 
Reader  (Bioehem.  J.,  1929,  23,  089 — 094). — Rats 
which  grow  satisfactorily  on  a  basal  diet  supplemented 
with  marmite  failed  to  grow  when  this  untreated 
yeast  extract  was  replaced  by  one  which  had  been 
previously  subjected  to  alkaline  hydrolysis  (pn  9)  for 
1  hr.  at  120°,  even  when  vitamin-2?}  (the  treated 
marmite  contained  vitamin-J?2)  was  supplied  in  the 
form  of  Peters’  extract.  This  failure  to  grow  is  due 
to  the  destruction  of  a  factor  7?3  in  the  marmite  in 
the  process  of  hydrolysis.  Vitamin-2?3  is  more 
thermolabile  than  vitamin -22}.  Extraction  with 
ether  removed  the  vitamin-2?3  activity  of  marmite, 
but  no  active  substance  could  be  recovered  from  the 
ethereal  extract.  S.  S.  Zilva. 

Vitamin-!?.  R.  A.  Peters  (Nature,  1929,  124, 
411). — The  factor  discovered  by  Reader  (preceding 
abstract)  differs  from  that  discovered  by  Hunt  (A., 
1928,  1405)  and  from  Williams  and  Waterman’s 
(A.,  1928,  1058)  thermolabile  factor.  At  least  five 
2?-f actors  have  now  been  described. 

A.  A,  Eldridge. 

Distribution  of  vitamins-/?  and  -C  in  young 
plants.  C.  Kucera  (Compt.  rend.  Soc.  Biol.,  1928, 
99,  971—972;  Ghem.  Zentr.,  1929,  i,  1705).— Whilst 
4k 


vitamin-C?  is  present  in  all  parts  of  the  young  plant, 
vitamin-2?  is  present  only  in  the  seed. 

A.  A,  Eldridge. 

Action  of  vitamins  and  surface  activity.  III. 
Parallelism  between  the  changes  of  antiscorbutic 
action  and  the  surface  activity  of  cabbage  juice. 
N.  E,  SouspiLEYSKAJA  (Bioehem.  Z.,  1929,  210, 
334 — 347). — The  parallelism  between  changes  of 
surface  activity  and  vitamin  action  of  cabbage  juice 
as  described  by  Halm  (A.,  1925,  ii,  064;  1926,  760) 
does  not  exist.  P.  W.  Cltjtterbuck. 

Vitamin-B  in  ergot  of  rye.  E.  Mellanby,  E. 
Surie,  and  D.  G.  Harrison  (Bioehem.  J.,  1929,  23, 
710—717). — Ergot  of  rye  is  a  powerful  stimulus  to 
calcification  of  bone.  The  factor  responsible  for  this 
action  is  soluble  in  alcohol  and  ether,  is  present  in  the 
unsaponifiable  fraction,  and  possesses  the  properties 
of  vitamin-2).  Rye  germ,  not  affected  by  the  ergot 
fungus,  contains  a  small  quantity  of  calcifying  sub¬ 
stance  which  can  be  extracted  by  light  petroleum. 
The  irradiation  of  unground  ergot  grains  by  strong 
sunlight  produces  no  increase  and  the  irradiation  by 
the  mercury-vapour  lamp  only  a  slight  increase  in 
the  calcifying  activity  of  ergot,  although  there  is 
abundant  ergosterol  present.  S.  S.  Zilva. 

Nature  of  the  rickets-producing  factor  in 
cereals.  L.  Mirvish  (Nature,  1929, 124,  410 — 411). 
— Oatmeal  contains  a  substance  which,  when  injected 
into  rabbits,  lowers  the  blood-calcium,  the  character 
of  the  effect  being  the  same  as  that  produced  by 
extracts  of  bovine  ovaries.  Hence  rickets  is  not 
purely  a  condition  of  vitamin  deficiency. 

A.  A.  Eldridge. 

Existence  of  a  further  factor  necessary  for 
growth  of  the  rat.  K.  H.  Coward,  K.  M,  Key,  and 
B.  G.  E.  Morgan  (Bioehem.  J.,  1929,  23,  695—709).— 
Rats  often  cease  to  grow  on  a  diet  satisfactory  in 
calorific  value,  salt  content,  digestibility,  and  content 
of  recognised  vitamins  when  “  vitamin-free  casein  ** 
(Glaxo)  is  used.  Resumption  of  growth  takes  place 
when  this  casein  is  replaced  by  cs  light  white  casein  ” 
(B.D.H.)  or  by  the  addition  of  certain  substances  such 
as  fresh  milk,  lettuce,  fresh  and  dried  grass,  ox- 
musele,  liver,  or  wheat  embiyo.  Less  rapid  growth 
is  brought  about  by  water-cress  and  milk  which  has 
been  boiled  for  15  min.  Butter  and  etiolated  wheat 
shoots  show  little  activity  in  this  respect.  Heat 
impairs  the  power  of  “  light  white  casein  ”  to  cause 
growth.  Treatment  with  cold  alcohol,  ether,  or  2% 
acetie  acid  does  not  damage  this  property  of  the 
casein.  Extraction  with  boiling  alcohol  and  ether 
gives  slightly  active  extracts  and  leaves  definitely 
impaired  casein.  Boiling  alcohol  (90%)  and  ether 
yield  extracts  of  definite  activity  from  wheat  embryo. 

S.  S.  Zilva" 

Avitaminosis  and  haematopoietic  function. 
I.  Vitamin-A  deficiency.  II.  Vitamin-i? 
deficiency.  III.  Vitamin- E  deficiency.  B. 
Sure,  M.  C.  ICik,  and  D.  J.  Walker  (J.  Biol.  Cliem., 
1929,  83,  375—335,  387—400,  401— 408).— I.  In  the 
early  stages  of  vitamin- A  deficiency  there  is, a  slight 
reduction  in  the  number  of  red  corpuscles  and  in  the 
amount  of  haemoglobin  in  the  blood;  in  the  later 
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stages  the  effect  of  inanition  in  causing  a  concen¬ 
tration  of  the  blood  is  predominant, 

II.  The  blood-picture  in  vitamin  -B  deficiency  is  in 
gciicral  similar  to  that  observed  in  deficiency  of 
vitamin- A,  with,  in  addition,  marked  reduction  of 
the  serum -proteins  in  the  amende  stage. 

III.  Vitamin- J?  has  no  effect  on  the  haematopoietic 

function.  Neither  ferric  citrate  nor  the  ash  of  lettuce 
was  capablo  of  relieving  sterility  in  females  on  diets 
deficient  in  vitnmin-13.  C.  K.  Harington. 

Behaviour  of  nitrogenous  compounds  during 
germination.  R.  Bonnet  (Compt.  rend.,  1929, 
189,  373 — 375). — Seeds  of  Lupinm  Intern  and  Ermun 
lens  were  grown  in  the  dark  in  distilled  water  at  20° 
for  15  days  and  the  various  nitrogen  fractions  deter¬ 
mined  at  different  stages.  Before  germination  the 
bulk  of  the  nitrogen  is  in  the  form  of  protein  (85%), 
which  breaks  down  during  germination,  giving  rise  to 
ammonia  etc.  and  amino-acids  (largely  asparagine, 
the  formation  of  which  corresponds  with  that  of  urea 
in  the  animal  kingdom).  Urea  and  allantoic  acid 
are  waste  materials  in  the  plant  and  nitrates  do  not 
appear  to  play  any  part  in  nitrogen  metabolism  during 
germination.  P.  G.  Marshall. 

Transformation  (particularly  saponification) 
of  the  reserve  fat  of  seeds  during  germination. 
J.  Lem  arc  hands  (Compt.  rend.,  1929,  189,  375 — 
377).—' Ungerminated  seeds  constitute  a  neutral 
medium  in  which  mineral  salts  occur  in  very  small 
amount,  whereas  germinating  seeds  constitute  an  acid 
medium  consisting  chiefly  of  acid  phosphates  (pro¬ 
duced  by  hydrolysis  of  an  organic  phosphorus  com¬ 
pound)  together  with  some  free  phosphoric  acid, 
sulphates,  and  chlorides,  and  free  fatty  acids.  The 
cytoplasm  of  sunflower  seed  has  no  lipolytic  activity, 
but  that  of  the  castor  seed  has  a  powerful  action  which 
is  promoted  most  effectively  by  the  acid  phosphates 
of  calcium  and  magnesium. 

The  mol.  wt.  of  the  fatty  acids  of  sunflower-seed  oil 
remains  constant  at  about  292  in  the  initial  stages  of 
germination  and  rises  to  about  353  in  the  final  stages. 
Saponification  of  the  fats  therefore  takes  place  before 
utilisation  of  the  fatty  acids,  the  latter  process  begin¬ 
ning  with  the  unsaturated  acids.  Aldehydes,  pro¬ 
duced  by  oxidation  of  the  fatty  acids,  have  only  a 
transitory  existence.  P.  G.  Marshall, 

F ormation  of  xanthophyll,  carotin,  and  chloro¬ 
phyll  in  barley  germinated  in  light  and  in 
darkness,  H.  von  Euler  and  H,  Hellstrom  (Z. 
physiol.  Chem.,  1929,  183,  177 — 183;  of.  this  voL, 
848),— The  chlorophyll,  xanthophyll,  and  carotin 
content  of  germinating  barley  shoots  was  determined. 
The  germination  was  allowed  to  proceed  in  the  dark 
for  9  days ;  some  of  the  shoots  were  then  exposed  to 
light.  The  xanthophyll  content  increased  at  a 
steady  rate  until  the  9th  day ;  the  rate  then  diminished 
in  both  cases  but  much  more  in  the  etiolated  shoots. 
The  chlorophyll  and  carotin  corresponded  closely ; 
both  were  practically  absent  from  plants  germinated 
in  the  dark.  J,  H.  Birkinshaw. 

Quantitative  changes  in  chloroplast  pigments 
in  the  peel  of  bananas  during  ripening.  H.  von 

Loksecke  (J.  Amer.  Chem.  Soc.,  1929,  51,  2439— 


2443). — Determinations  of  the  amounts  of  chloro¬ 
phyll  (a+b),  xanthophyll,  and  carotin  present  in  the 
green  and  yellow  skins  of  a  variety  of  Mum  sap  mi  him 
show  that  the  chlorophyll  content  decreases  to  zero  as 
a  linear  function  of  time  during  the  change  from 
green  to  yellow,  whilst  the  amount  of  yellow  pigment 
(xanthophyll + carotin)  remains  unchanged.  The 
amount  of  xanthophyll  is  always  greater  than  that  of 
carotin,  but  the  ratio  changes  during  ripening, 

H.  Burton. 

Zinc  content  of  vegetable  foods.  G.  Bertrand 
and  B.  Benzon  (Ann.  Inst.  Pasteur,  1929,  43,  380— 
393).— See  this  vol.,  362. 

Variation  of  colour  of  plants  during  desicc¬ 
ation.  Glucoside  of  Lai h rasa  cJandesfina,  L.r  is 
aucubin.  M,  Bribed  (J.  Pharm.  Chim.,  1929,  [viii], 
10,  97 — 110). — See  this  vol,,  857. 

14  Minj ale  pelandjau/*  the  exudation  from  the 
wood  of  Pentaspadon  Mofleyi,  Hook,  P,  VAN 
Romburgii  and  A.  G.  van  Veen  (Proc.  K,  Aka  cl. 
Wetcnsch.  Amsterdam,  1929,  32,  692 — 697). — 1 The 
exudation  consists  mainly  of  a  crystalline  acid, 
C04H30O3,  m.  p.  25—26°,  nft  L522G,  d\*  1*005,  having 
five  efchylenic  linkings,  one  hydroxyl  group,  and  a-  ring 
system.  Oxidation  with  potassium  permanganate 
gave  azelaic  and  suberic  acids.  Propaldehydo,  hexene 
acid  or  one  of  its  isomerides,  oxalic  acid,  and  azelaic 
acid  were  obtained  by  the  ozoiiisation  of  the  methyl 
ester  and  subsequent  decomposition  of  the  ozonidc. 

N.  M.  Bligh. 

Spike  disease  of  sandal  (Sant alum  album). 

IV.  Chemical  composition  of  healthy  and  spiked 
sandal  stems.  D.  A.  R.  Rao  and  M.  Sreenivasaya 
(J,  Indian  Inst.  ScL,  1929,  11A,  241 — 243). — The 
diseased  stems  of  Santalum  album  have  usually  a  low 
content  of  ash,  calcium,  and  potassium,  and  a  high 
content  of  nitrogen,  phosphorus,  and  starch  as 
compared  with  healthy  stems.  W.  O.  Kermack. 

Micro-determination  of  calcium,  P.  L.  Kirk 
and  C.  L.  A.  Schmidt  (J.  Biol.  Chem.,  1929,  83, 
311- — 314). — A  special  filter  is  described  for  the 
separation  of  minute  amounts  of  calcium  oxalate 
which  makes  possible  a  simplification  of  the  method 
of  Kramer  and  Tisdall  (A.,  1921,  ii,  595)  for  the  deter¬ 
mination  of  calcium.  C.  R.  Harington. 

[Iodine  determination. ]  G.  Pfeiffer  (Bio- 
chem.  Z.,  1929,  210,  231 — 233). — The  modifications 
in  the  author’s  method  proposed  by  Glimm  and 
lsenbruch  (this  vol.,  838)  are  unnecessary. 

J.  H.  Birionsiiaw. 

Manometric  determination  of  amino-nitrogen. 
D,  D.  Van  Slyke  (J.  Biol.  Chem.,  1929,  83,  425 — 
447). — The  solution  is  introduced  into  the  apparatus 
of  Van  Slyke  and  Neill  (A.,  1924,  ii,  872)  and  treated 
with  sodium  nitrite  and  acetic  acid ;  the  liberated 
gases  are  transferred  to  an  absorption  pipette  con¬ 
taining  alkaline  permanganate,  and  the  liberated 
nitrogen  is  returned  to  the  apparatus  and  determined 
manometrically.  The  method  is  capable  of  deter¬ 
mining  0*0005  mg.  of  amino -nitrogen  and  can  therefore 
be  applied  directly  to  a  protein -free  blood  filtrate, 
the  carbamide  being  either  determined  separately  or 
destroyed  with  urease.  C.  R.  Bari  no  ton. 
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Method  for  obtaining*  simplified  spectra. 
B.  be  ba  Roche  (Bull.  Soc,  ehim.,  1929,  [iv],  45, 
706— 707).— Electrodes  of  purified  carbon  with  a 
of  about  25  mm.  are  placed  horizontally  in  the  flame 
of  a  JKker  burner  so  that  the  whole  gap  is  in  the 
flame.  A  condenser  of  0-01 — 0  02  mf.  capacity  with 
a  self-induction  of  0*02 — 0*05  Henry  in  the  circuit 
is  discharged  across  the  electrodes,  a  solution  of  the 
salt  to  be  examined  being  simultaneously  atomised 
and  passed  into  the  flame.  The  spectrum  shows  only 
the  principal  lines  and  “  rates  ultimes  ” ;  the  spectrum 
of  the  surrounding  gas  disappears  entirely. 

0.  A.  Silberrad. 

Absorption  of  the  Ha  line.  T.  Takamxne  and  T. 
Buga  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo,  1929, 
11,  193 — 197).— The  intensity  distribution  in  the 
reversed  Ha  line  has  been  investigated  by  a  method 
similar  to  that  of  Ladenburg  and  Loria  (Verb. 
Deut,  physikal  Ges.,  1908,  10,  858).  The  "  black  ” 
and  "  white  ”  stages  described  by  Wood  (A.,  1926, 
1069)  were  observed  also  when  a  strongly  condensed 
discharge  was  passed  through  hydrogen.  Only  when 
the  “  black  ”  stage  was  obtained  in  the  absorption 
tube  was  the  core  of  the  Hc  line  quite  black. 

J.  W.  Smith. 

Spectrum  of  H2  bands  analogous  to  the  ortho- 
helium  line  spectrum.  EC.  0.  W.  Richardson 
and  K.  Das  (Free.  Roy  Soc.,  1929,  A?  125,  309—330 ; 
cf.  this  voL,  375). — ' The  bands  recently  discovered 
by  gandeman  (Proc.  Roy.  Soc.  Edin.,  1929,  49,  245) 
make  it  necessary  to  reconsider  the  structure  of  the 
band  system  formerly  called  3 *S — >2 z8.  Evidence 
is  adduced  in  support  of  the  view  that  the  upper 
electronic  level  is  a  2  state  and  the  symbol  2*S*  is 
provisionally  assigned  to  it.  A  detailed  description 
is  given  of  this  system  and  also  of  the  system  33£' — > 
2Z8  (R  strong,  P  weak).  The  following  values  are 
calculated  :  for  2 W :  17733,  <a0=-2130,  ato>0=*  67, 

R0=26*54  wave  numbers,  r0™  1  •  1 19  x  10~8  cm.,  D  (heat 
of  dissociation) — 1  42  5  volts ;  for  33/S',  8810,  «0= 

2184(f),  ^0=43(?),  j50=28«52  wave  numbers,  r0= 
MMxlO4  cm,,  i)=2*206  volts.  Two  new  progres¬ 
sions  ending  on  2Z8  are  also  described.  An  investig¬ 
ation  of  vibrational  and  rotational  structures  of  the 
initial  levels  of  the  bands  indicates  that  these  probably 
constitute  the  n'=5  and  nf=*6  progressions  of  2z8f — ■> 
A  new  band  in  the  yellow,  of  which  the  final 
state  appears  to  be  the  vibrational  state  n"— 1  of 
23iS,  is  described.  L.  L.  BmcuaiSHAW. 

Hew  regularities  in  the  band  spectrum  of 
helium.  III.  G.  H.  Dieke,  S,  Imaxishi,  and  T. 
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Tak amine  (Z.  Physik,  1929,  57,  305—325;  cf.  A., 
1928,  677,  1295;  this  voL,  732). — Bands  which  corre¬ 
spond  with  the  combinations  of  4s,  5s,  6s,  4d,  od, 
and  6d  terms  with  a  new  end  term  are  investigated. 
The  end  term  2s"  is  expressed  as  2^2  and  is 
analogous  to  the  B~ state  of  the  hydrogen  molecule. 
A  number  of  bands  have  the  2p-state  as  end  term, 

A.  J.  Mee. 

Probability  of  the  forbidden  s,d  switch  in  the 
alkali  metals.  V,  Prokofiev  (Z.  Physik,  1929,  57, 
387 — 393). — By  investigating  the  anomalous  disper¬ 
sion  of  the  forbidden  lines,  Is— 3d,  of  the  alkali 
metals  the  probability  of  switch  was  found.  It  is 
approximately  equal  for  all  the  alkali  metals  and  is 
of  the  order  10^  to  1(H.  For  caesium,  the  probability 
for  the  Is— 4d  lines  is  approximately  equal  to  that 
for  the  Is— 3d  lines.  The  Is— 3d  doublet  of  csesium 
was  investigated  and  the  intensity  ratio  of  its  com¬ 
ponents  found  to  be  1*4  within  an  accuracy  of  10%, 

A.  J.  Mee. 

Spectrum  of  beryllium,  W.  H.  Sanders  and 
V.  M.  Alb ees  (Physical  Rev.,  1928,  [ii],  31,  161).— 
No  lines  of  wave-length  greater  than  5271  A,  have 
been  photographed  with  the  vacuum  spark,  but  some 
appear  between  5000  and  8500  A.  when  an  air  spark 
is  used  as  a  source.  The  band  spectrum  of  the  oxide 
is  strong  when  the  arc  in  air  is  used  as  source  and 
weaker  with  the  spark  in  air.  L.  S,  Theobald. 

Spectra  of  boron.  W.  D,  Lansing  and  W.  F. 
Tylek  (Trans.  Illinois  Acad.  Sci,,  1928,  21,  210—211). 
— The  preparation  of  the  material  for  a  study  of  the 
spectral  regions  2050 — 5200  and  4500 — 6680  A.  is 
described.  Chemical  Abstracts. 

Pressure  shift  in  the  spectrum  of  ionised 
nitrogen,  W.  E.  Pretty  (Proc.  Physical  Soc.,  1929, 
41,  442—455). — The  shifting  of  certain  lines  in  the 
spectrum  N  n  caused  by  a  change  in  the  pressure  of 
gas  in  the  discharge  tube  is  investigated.  More  than 
SO  lines  in  the  region  X  6800 — 1850  were  found  to 
shift,  and  the  amount  in  most  cases  was  measured. 
The  shift  is  in  the  direction  of  increasing  wave-length 
in  all  cases.  The  shifts  are  considered  in  relation  to 
the  terms  giving  rise  to  the  lines  concerned  and  three 
new  singlet  terms  identified.  It  is  concluded  that 
the  phenomenon  is  in  the  main  a  Stark  effect. 

0.  J.  Smithells, 

Cathode  phenomena  in  Geissler  discharges 
through  oxygen  and  nitrogen.  (Miss)  N.  M. 
Carmichael  (Phil.  Mag.,  1929,  [vii],  8,  362 — 368). — 
A  search  was  made  in  the  Geissler  discharges  through 
15 
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oxygen  and  nitrogen  for  a  primary  dark  space,  the 
absence  of  which,  in  these  gases,  was  not  explained 
by  a  recent  theory  (cf.  A.,  1928,  677).  The  results 
were  negative.  A  new  dark  space  was  discovered  in 
the  discharge  through  oxygen  between  the  negative 
glow  and  the  cathode  dark  space,  and  was  investigated 
by  the  method  of  exploring  electrodes ;  it  appears  to 
be  a  positive  ion  sheath  between  these  two  regions  of 
the  discharge.  N,  M.  Bligh. 

Spectrum  of  the  negative  glow  in  oxygen. 
K.  G.  EmelIsus  and  (Mrs.)  F.  M.  Emeleus  (Phil. 
Mag.,  1928,  [viij,  8,  383—392;  cf.  Seeliger  and 
Lindow,  A.,  1925,  ii,  739), — A  detailed  investigation 
of  the  negative  glow  in  oxygen  was  made,  using  a 
discharge  tube  with  electrodes  of  degassed  nickel. 
In  addition  to  the  visible  and  ultra-violet  negative 
bands  of  oxygen,  the  ozone  bands,  and  the  nickel 
lines,  there  were  present  lines  of  0 1,  0  n,  and  0  xn ; 
0  iv  lines  were  not  detected.  The  spectroscopic  data 
and  discharge  conditions  are  correlated ;  the  ionis¬ 
ation  is  treated  with  the  help  of  the  Langmuir  analysis. 
Three  groups  of  electrons  are  present  and  tho  number 
in  each  group  able  to  effect  ionisation  at  dissociation 
voltages  is  calculated  irrespective  of  probability 
considerations.  N.  M.  Bligh. 

Higher  spark  spectra  of  neon  and  argon  in  the 
extreme  ultra-violet.  J.  C.  Boyce  and  K,  T. 
Compton  (Proc.  Nat.  Acad,  ScL,  1929,  15,  656 — 658; 
cf.  A.,  1928, 338, 565, 1067). — By  using  an  eleetrodelcss 
ring  discharge,  the  lines  due  to  Ne  in,  He  rv,  A  nr, 
and  A  rv  were  investigated  and  their  measurements 
and  classification  are  tabulated.  The  lowest  ionis¬ 
ation  limit  of  Ne m  was  632  volts  and  of  Am  40-7 
volts.  N.  M.  Bligh. 

Afterglow  of  lamps  containing  neon,  argon, 
and  a  mixture  of  neon  with  a  little  argon.  M.  J. 
Druyvesteyn  (2*  Physik,  1929,  57,  292—304). — The 
afterglow  of  lamps  filled  with  neon,  argon,  and  neon 
with  0*5 — 3%  of  argon  was  investigated  by  visual  and 
photographic  methods.  By  comparing  the  spectrum 
of  the  afterglow  with  that  of  the  principal  discharge 
it  is  possible  to  find  out  whether  the  principal  dis¬ 
charge  is  an  excitation  or  a  recombination  glow.  In 
pure  neon  the  glow  contains  the  lines  due  to  atoms 
and  positive  ions.  The  strongest  lines  were  the  red 
arc  lines,  ls—2p.  The  argon  spectrum  is  similar. 
With  0*5 — 3%  of  argon,  the  neon  lines  were  confined 
to  the  discharge  glow,  whilst  the  argon  lines  appeared 
only  in  the  aurora.  The  following  statements  appear 
to  be  justified.  In  the  first  place,  the  glow  in  argon 
is  chiefly  an  excitation  glow.  Secondly,  the  argon 
glow  in  the  neon + argon  tube  is  chiefly  a  recombin¬ 
ation  glow.  Thirdly,  the  afterglow  is  a  recom¬ 
bination  glow  for  both  the  argon  and  neon + argon 
tubes.  The  use  of  the  afterglow  affords  a  simple 
means  of  separating  lines  due  to  atoms  and  positive 
ions.  A.  J.  Mee, 

Influence  of  foreign  gases  on  the  intensities  of 
the  magnesium  resonance  lines  4571  and  2852. 
J.  G.  Frayne  (Physical  Rev.,  1929,  [ii].  34,  590 — 
596). — The  4571  line,  which  is  weak  in  the  are.  was 
obtained  fairly  prominently  when  magnesium  vapour 
at  500°  was  excited  in  an  evacuated  tube  by  an 


eleetrodeless  short-wave  discharge.  The  inert  gases 
enhanced  the  line,  the  intensity  relative  to  the  triplet 
3838  increasing  up  to  about  20  mm.  in  argon  and 
10  mm.  in  neon  and  helium.  At  these  pressures 
argon  increased  the  line  100,  neon  70,  and  helium  40 
times ;  nitrogen  and  carbon  monoxide  increased  it  up 
to  about  2  mm. ;  hydrogen  caused  a  slight  increase 
at  about  2  mm.  Intensity-pressure  curves  are  given 
and  analysed  mathematically.  Collisions  of  excited 
metastable  atoms  with  the  walls  are  shown  to  be  of 
the  second  kind,  and  the  enhancing  action  of  the 
inert  gases  is  shown  to  be  one  of  reducing  diffusion 
to  the  walls.  All  gases  reduced  the  line  2852  in 
intensity,  and  also  all  singlets  terminating  on  the 
3xjP  level.  Increasing  pressure  of  hydrogen  reduced 
the  line  intensity  faster  than  that  of  the  singlets. 
Dissociation  of  the  hydrogen  molecule  by  magnesium 
atoms  in  the  3 XP  state  reduced  radiation  from  that 
state.  N.  M.  Bligh. 

New  terms  in  the  spectra  of  A1 1,  Ga  I,  and 
In  i,  W.  D.  Lansing  (Physical  Rev.,  1929,  [ii],  34, 
597' — 598).— The  spectra  were  investigated,  using  a 
tungsten  vacuum  furnace.  Lines  arising  from  the 
term  $p2  *-2)  were  discovered  in  All.  No  emission 
lines  of  gallium  were  observed.  A  4F  combin¬ 
ation  was  found  in  In  i  from  previous  data. 

N.  M.  Bligh. 

Vacuum  spark  spectrum  of  aluminium.  R.  F, 
Paton  and  G.  M.  Rassweiler  (Physical  Rev.,  1928, 
[ii],  31,  151).— Forty  lines  between  2200  and  5000  A. 
have  been  obtained  with  high,  vacua. 

L.  S.  Theobald. 

Spectrum  of  phosphorus  in  the  extreme  ultra¬ 
violet.  P.  Queney  (J.  Phys.  Radium,  1929,  [vij, 
10,  299 — 302). — The  spectrum  of  phosphorus  was 
investigated  by  the  electrodeless  discharge  for  the 
range  1200—2700  A.  Complete  wave-lengths  and 
intensities  are  tabulated.  In  addition  to  known  lines 
about  250  new  lines  were  found.  N.  M.  Bligh, 

Band  systems  of  titanium  oxide.  F.  Lowater 
(Froe.  Physical  Soc.,  1929, 41,  557— 568).—' The  bands 
of  TiO  have  been  extended  towards  the  infra-red  some 
800  A.  further  than  the  range  previously  known. 
Bands  in  the  orange,  red,  and  infra-red  regions  have 
been  analysed  into  two  systems,  distinct  from  the 
blue-green  system.  One  of  these  is  due  to  the  trans¬ 
ition  *H — the  other  to  3Z — the  latter 
having  the  same  final  energy  level  as  the  blue-green 
system  ni—>3n.  C,  J.  Smithells. 

Spectrum  of  gallium  II  and  the  (4s4p2)  con¬ 
figuration  in  gallium  I  and  indium  I.  R.  A. 
Sawyer  and  R.  J.  Lang  (Physical  Rev.,  1929,  [ii], 
34,  712—719;  cf.  Lang,  A.,  1928,  99;  Rao,  A.,  1927, 
390). — The  spectrum  of  gallium  excited  in  a  hollow 
cathode  discharge  in  helium  was  photographed  in  the 
region  X  10000 — 200,  and  about  90  lines  excited  were 
classified  in  singlet  and  triplet  series  of  Ga  xt.  Abso¬ 
lute  term  values  are  calculated  and  the  lowest  term 
is  (4$-)hS=  165458  corresponding  with  an  Ionisation 
potential  for  Ga  n  of  20*43  volts.  Classified  lines 
and  term  values  are  tabulated.  The  lines  arising 
from  combinations  of  (4p2)4P  and  (4p2)2£  with 
(4s4 p)2P  of  Ga  I  were  identified  and  term  values  are 
given.  For  the  indium  spectrum  in  helium  (4p2)4P 
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of  In  i  was  located,  and  its  term  values  and  com¬ 
binations  with  (4s4p)2P  are  given,  N.  M.  Bligh. 

Spark  spectra  of  germanium,  B,  J.  Lahg 
(Physical  Rev,,  1929,  [ii],  34,  697—711 ;  of.  A.,  1928, 
99;  Rao  and  Narayan,  ibid,,  929). — The  first  three 
spark  spectra  of  germanium  were  extended  by  the 
discovery  of  new  terms  and  combinations :  Ge  n 
Mjp2  2S  and  p3  2P.  Ge  m  sislSQt  s5slSQi  s4p1Pv  s5s1Pv 
sUW2i  s4J*F3,  p4p\ZL,  didW2,  and 

possibly  sog3GlG.  Geiv  dl%p2P}  dl05g2G,  #s22D.  A 
full  classification  of  the  lines  of  Ge  rr,  Ge  in,  and 
Ge  iv  is  given.  N.  M.  Bligh. 

Absorption  of  light  by  bromine  and  iodine. 
P.  Bovis  (J.  Phys.  Radium,  1929,  [vi],  40,  267—272). 
—Films  of  solid  iodine,  liquid  bromine,  and  solutions 
of  bromine  in  organic  solvents,  a  few  microns  thick, 
were  prepared  between  quartz  plates,  and  absorption 
spectra  down  to  wave-length  0*290  p  obtained.  All 
the  spectra  are  characterised  by  two  bands,  the  larger 
of  which  is  in  the  region  of  shorter  wave-length.  This 
also  applies  to  solutions,  and  the  previous  distinction 
Between  brown  and  violet  solutions  of  iodine  and 
bromine  is  attributed  to  the  attenuation  of  the  band 
in  the  visible  region.  The  spectral  absorption  of 
chlorine,*  bromine,  and  iodine  in  the  gaseous  state 
shows  a  shift  in  the  position  of  the  two  bands  towards 
longer  wave-length  with  increasing  at.  wt.  The  same 
bands  exist  in  the  liquid  state,  the  weaker  one  occupy¬ 
ing  exactly  the  same  position  as  in  the  vapour,  but 
the  bands  partly  overlap.  As  the  physical  state 
becomes  denser  the  ultra-violet  band  extends  until  it 
becomes  continuous  with  the  violet  band, 

C.  J.  Smeehells. 

Series  in  the  arc  spectrum  of  bromine.  T.  L. 
de  Bruin  and  C,  C.  Kiess  (Science,  1929,  69,  360 — 
361). — The  are  spectrum  of  bromine  has  been  photo¬ 
graphed  beyond  9300  A.  in  the  infra-red,  and  with 
the  help  of  Turner’s  data  {A.,  1926,  550)  the  structure 
of  the  arc  spectrum  of  Br  i  has  been  worked  out. 
Certain  of  the  terms  form  a  Rydberg  series  and  give 
a  calculated  ionisation  potential  of  12*2  volts  for  the 
neutral  bromine  atom.  L.  S.  Theobald. 

Resonance  radiation  of  silver  vapour,  W. 
KaruSoinski  (Bull.  Acad.  Polonaise*  1929,  A>  284— 
288).— To  examine  the  resonance  radiation  of  silver 
vapour  a  silver  wire  was  heated  to  900°  in  a 
quartz  vessel  and  the  vapour  illuminated  by  the  light 
from  a  condensed  spark  passed  between  silver  elec¬ 
trodes.  The  spectrum  of  tho  resultant  fluorescence 
was  photographed  (exposure  10  hrs.) .  The  two  reson¬ 
ance  lines  (3280*66  and  3382*86  A.)  appeared  much 
stronger  in  the  fluorescence  than  in  the  control  spec¬ 
trum.  The  resonance  radiation  first  became  percept¬ 
ible  at  780°  (pressure  of  silver  vapour  10~*  rum,), 
and  increased  steadily  in  intensity  to  900°.  These 
results  are  further  confirmed  by  the  absence  of 
fluorescence  if  the  source  of  light  is  a  condensed  spark 
between  copper  electrodes,  0.  A.  Silberrad. 

Band  spectrum  of  lanthanum  monoxide,  W. 
Jevons  (Proe.  Physical  Soc,,  1929,  41,  520 — 545).— 
The  spectrum  has  been  observed  from  X  8700  to  2850 A., 
and  the  band-heads,  mostly  not  hitherto  recorded, 
are  arranged  into  several  systems.  The  analysis 


differs  in  some  respects  from  that  of  Mccke.  A  note 
on  the  general  theory  of  electronic  band  spectra  of 
diatomic  molecules  is  given.  C.  J.  Smithells. 

Hyperfine  structure  in  spectral  lines,  especi¬ 
ally  those  of  singly-ionised  praseodymium* 
R.  C.  Gibbs,  H.  E.  White,  and  J,  E.  Reedy  (Proe. 
Nat.  Acad,  Sci.,  1929,  15,  642 — 646;  cf.  King,  Astro- 
phys.  J.,  1928,  68,  194). — The  spectrum  of  Pr  ii  was 
investigated  with  high  dispersion  over  the  region 
3900 — 5000  A.,  and  the  component  separations  of  33 
lines  exhibiting  complex  structure  were  measured. 
All  of  the  completely  resolved  fine  structures  consisted 
of  six  components.  This  is  shown  to  be  in  agreement 
with  quantum  theoretical  requirements.  Nine  or  ten 
weaker  components  are  predicted.  N.  M,  Blxgil 

Band  spectra  of  the  oxides  of  praseodymium, 
neodymium,  and  samarium.  G.  Piccardi 
(Nature,  1929,  124,  618). — The  oxides  have  been 
volatilised  and  their  emission,  spectra  between  8000 
and  2400  A.  have  been  photographed.  The  most 
intense  bands  are  :  praseodymium  6475,  6282,  6022* 
5765, 5692, 5597, 5352  A. ;  neodymium  6580  A.  ;  samar¬ 
ium  6506  A.  A.  A.  Eldrldge. 

Zeeman  effect  for  the  arc  spectrum  of  gold. 
A.  S-  M.  Symons  and  J.  Daley  (Proe.  Physical  Soe., 
1929,  41,  431 — 441). — The  Zeeman  effect  for  about 
50  gold  lines  has  been  observed,  using  a  field  strength' 
of  about  23,000  gauss.  McLennan  and  McLay’s 
assignment  of  terms  to  the  Au  i  spectrum  is  verified 
to  some  extent,  but  modifications  are  suggested. 
Suggestions  are  made  as  to  the  identity  of  a  few  terms 
not  previously  identified.  C.  J.  Smithells. 

Variations  in  the  spectrum  of  the  light  emitted 
by  quartz  mercury  lamps.  T.  Takahashi  and 
L.  H.  Clark  (J.  gel.  Instr.,  1929,  6,  273—277).— 
Variations  in  the  intensity  of  the  light  emitted  by 
quartz  mercury  lamps  have  been  studied  photo¬ 
metrically  and  shown  usually  to  lead  to  the  reversal 
of  the  intensities  at  the  extreme  ends  of  the  spectra. 
They  are  due  to  irregularities  in  the  curvature  and 
thickness  of  the  quartz  envelope  and  may  be  elimin¬ 
ated  by  the  insertion  of  a  plane  quartz  (or  pyrex) 
window  in  the  side  of  the  burner,  J.  Grant. 

Spectrum  of  the  mercury  arc  in  atmospheres 
of  foreign  gases.  B.  Yenkatbsaohar  and  L. 
Sibaiya  (Indian  J.  Physics,  1929,  4,  179—193). — 
The  behaviour  of  the  mercury  arc  spectrum  in  the 
presence  of  carbon  dioxide  and  of  hydrogen  has  been 
observed.  W.  E.  Downey. 

Fluorescent  and  phosphorescent  excitation  of 
mercury  vapour  by  the  resonance  frequency  and 
by  lower  frequencies.  (Lord)  Rayleigh  (Proe. 
Roy.  Soe.,  1929,  A,  125,  1—23).— Experiments  are 
described  in  which  the  green  band  fluorescence  is 
excited  in  dense  mercury  vapour  by  radiation  of 
wave-length  3450  A.,  and  the  spectrum  of  the  fluor¬ 
escence,  consisting  of  the  structureless  bands  3300 
and  4850  A.,  has  been  photographed  with  excitation 
beginning  at  3360  A.  and  upwards.  The  fluorescence 
in  the  neighbourhood  of  the  resonance  line  ha  been 
observed  only  with  less  dense  vapour.  When  excit¬ 
ation  extends  over  the  resonance  line  the  fluorescence 
shows  a  discontinuity  of  intensity,  and  is  sharply 
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divided  into  “  core  effect,”  excited  by  a  range  of 
0*1  A.  at  the  resonance  line  and  attributed  to  line 
absorption,  and  “  wing  effect/’  excited  by  the  region 
beyond  the  atomic  line  and  attributed  to  band 
absorption.  These  effects  are  examined  in  a  moving 
stream  of  vapour  (Phillips’  effect),  the  velocity  of  the 
stream  being  under  control.  Square  silica  tubes  are 
used.  The  visual  and  ultra-violet  effects  can  be 
separated  in  space,  since  the  visual  core  and  wing 
effects  begin  to  pass  along  the  vapour  stream  at  lower 
velocities  than  the  corresponding  ultra-violet  effects. 
With  increased  velocity  of  the  stream  the  ultra-violet 
fluorescence  eventually  shows  persistence  also.  Start¬ 
ing  at  atmospheric  temperature  in  a  vacuum,  it  is 
shown  that  by  raising  the  temperature  a  continuous 
transition  can  be  traced  between  Wood’s  “  resonance 
radiation  ”  and  the  phenomenon  of  the  persistent 
ultra-violet  core  effect.  L.  L,  Bircumshaw. 

Theory  of  intermittent  action  and  series 
spectra.  K.  C.  Kar  (Z.  Physik,  1929,  57,  416— 
428) . — Mathematical .  The  Bohr  principle  of  switches 
from  one  level  to  another  is  considered  from  the 
point  of  view  of  intermittent  action,  the  theory  of 
which  has  previously  been  put  forward  by  the  author. 

A*  J.  Mee. 

Secondary  diffraction  maxima  of  spectral 
lines.  A.  G.  Shenstone  (Physical  Rev.,  1929,  [ii], 
34,  726 — 729). — The  secondary  diffraction  maxima 
around  a  spectral  line  can  be  easily  photographed 
under  suitable  conditions.  The  relative  intensities 
usually  show  divergence  from  Rayleigh’s  theory, 
indicating  peculiar  forms  of  aberration  clue  to  modern 
spectrographic  lenses.  The  practical  difficulties  intro¬ 
duced  by  the  peculiar  intensities  are  discussed. 

N.  M.  Bligh. 

Anomalous  Zeeman  effect,  Stern  and  Gerlach’s 
experiment,  and  the  magneton.  J.  Kunz  (Prob. 
mod*  Physik ;  Debye-Sommerfeld  Festschr.,  1928, 
25—29;  Chem.  Zentr.,  1929,  i,  2619). — A  discussion. 

A.  A.  Eldridge. 

Coarse  structure  of  band  spectra.  A.  Kratzer 
(Prob.  mod.  Physik,  Debye-Sommerfeld  Festschr., 

1928,  149—156;  Chem.  Zentr.,  1929,  i,  2618).— The 
formula  for  the  energy  of  a  diatomic  molecule  is 
derived  from  wave-mechanics,  and  the  general  dis¬ 
position  of  the  band  edges  and  the  magnitude  of  the 
rotation  terms  are  discussed.  A.  A.  Eldridge. 

Effect  of  collisions  on  the  structure  of  Fraun¬ 
hofer  lines.  A.  Unsold  (Prob.  mod.  Physik ; 
Debye-Sommerfeld  Festschr.,  1928,  95 — 104 ;  Chem. 
Zentr.,  1929,  i,  2619). — The  fact  that  the  light 
intensity  in  the  centre  of  a  Fraunhofer  line  is  not 
zero  indicates  that  the  theory  takes  no  account  of 
the  effect  of  collisions.  A.  A.  Eldridge. 

Emission  lines  accompanying  absorption  lines 
in  the  spectra  of  stars.  W.  EL  McCrea  (Z.  Physik, 

1929,  57, 367—379). — The  effect  of  repeated  scattering 
of  light  in  stellar  atmospheres  discussed  by  Franck  is 
further  investigated.  The  cases  quoted  by  Franck 
of  emission  lines  accompanying  the  absorption  lines 
are  easily  explained  by  gas  motion.  A.  J.  Mee. 

Absorption  lines  of  the  infra-red  solar  spec¬ 
trum.  0.  G.  Abbot  and  H,  B.  Freeman  (Smith¬ 


sonian  Miscell.  Coll.,  1929,  82,  1 — 17). — Langley’s 
original  holographic  investigations  were  extended 
with  apparatus  of  higher  resolving  power,  employing 
three  glass  prisms.  The  infra-red  solar  energy  spec¬ 
trum  was  recorded  on  moving  photographic  plates, 
three  curves  being  impressed  on  a  single  plate. 
Greatly  increased  detail  was  obtained ;  the  identi¬ 
fication  of  the  lines  by  comparator  is  described ; 
intensities  were  assigned  and  wave-lengths  deter¬ 
mined.  Full  results  for  more  than  1200  lines  arc 
tabulated.  N.  M.  Bligh. 

Satellites  of  the  X-ray  lines  La,  L&v  and  Lj32> 
F.  K.  Richtmyer  and  R.  D.  Richtmyer  (Physical 
Rev.,  1929,  [ii],  34,  574— 581 ) .—The  X-ray  satellites, 
faint  lines  which  do  not  fit  the  energy  level  diagram, 
were  investigated  for  the  elements  rubidium  to  tin, 
and  were  found  to  be  of  somewhat  complex  structure, 
with  a  continuous  spectrum  extending  beyond  them 
towards  shorter  wave-lengths.  Tables  are  given  of 
wave-lengths,  values  of  v/i?,  and  of  A v/i?,  where  Av 
is  the  difference  in  frequency  between  satellite  and 
parent  line,  for  five  to  seven  satellites  of  La,  four  of  L$v 
and  five  of  Xp2.  The  empirical  relation  previously 
reported  (cf.  A.  1928,  939)  was  found  to  hold. 

N.  M,  Bligii. 

Scattering*  power  of  X-rays  and  the  electron 
distribution  of  the  H-ion.  J.  M.  Bijvoet  and 
W.  A.  Frederikse  (Rec*  trav.  ehim.,  1929,  48, 1041 — 
1046). — A  quantitative  investigation  of  the  diffraction 
intensities  of  lithium  hydride  shows  that  the  observed 
decline  in  4 he  scattering  power  with  increasing  diffrac¬ 
tion  angle  is  in  good  agreement  with  that  calculated 
from  the  atomic  model  of  quantum  mechanics. 

F.  G.  Tryhorn. 

Ratio  of  intensities  of  modified  to  unmodified 
radiation  in  scattering  of  X-rays.  E.  Albrecht 
(Z.  Physik,  1929,  57,  326 — 340). — The  occurrence  of 
the  Compton  effect  is  demonstrated  by  the  scattering 
of  hard  X-rays  from  the  lighter  elements.  The 
method  used  was  that  of  absorption  analysis.  Mono¬ 
chromatic  rays  were  used  of  wave-length  0-210  A., 
from  the  spectrum  of  a  Coolidge  tube  arranged  with 
a  filter.  The  observations  were  made  with  lithium, 
carbon,  silica,  aluminium,  sulphur,  and  -copper  as 
scattering  bodies.  With  increasing  angle  of  scattering 
and  decreasing  atomic  number  the  ratio  of  modified 
to  unmodified  radiation  became  greater.  Lithium 
shows  modified  radiation  only.  The  ratio  s1/(s j-f 
where  sx  and  $2  represent  the  intensities  of  unmodified 
and  modified  radiation,  respectively,  is  shown  to  be 
proportional  to  where  N  is  the  atomic  number 

of  the  element.  The  results  are  compared  with  those 
of  other  workers  using  softer  rays.  A.  J.  Mee. 

Critical  determination  of  the  it-,  Lx-f  and  Mx- 
levels  for  the  lighter  elements.  B.  C.  Mukherjee 
and  B.  B.  Ray  (Z.  Physik,  1929,  57,  345— 353).— It 
is  shown  that  the  true  X-absorption  limit  is  calculable 
from  accurate  measurement  of  characteristic  X-radi- 
ation  and  optical  lines.  The  values  of  the  Lx  and 
Mx  levels  were  also  derived  by  the  use  of  the  Sommer- 
feld  regular  doublet  interval.  The  curves  of  V v/I? 
against  the  atomic  number  were  constructed  and  the 
discontinuities  discussed.  The  values  for  the  critical 
potentials  of  the  lighter  elements  obtained  by  the 
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electron  collision  method  are  compared  with  those 
here  derived.  A.  J.  Mee. 

Distraction  of  cathode  rays.  III.  G.  P.  Thom¬ 
son  (Proc.  Roy.  Soc.,  1929,  A,  125,  352 — 370;  c£. 
A.,  1928,  3,  938). — The  metal  films  used  in  previous 
work  on  this  subject  were  prepared  from  beaten  foil 
thinned  in  a  suitable  reagent  and  were  never  free 
from  holes.  By  a  method  involving  cathode  sputter¬ 
ing  on  to  a  base  of  cellulose  acetate,  perfectly  con¬ 
tinuous  films  of  the  order  of  10"°  cm.  thick  have  now 
been  obtained,  and  cathode-ray  diffraction  patterns 
are  described  and  discussed  for  films  of  gold,  silver, 
lead,  iron,  and  nickel.  An  unexpected  structure  is 
found  for  nickel  (hexagonal  closest  packing),  but  the 
results  for  the  other  metals  are  in  close  agreement 
with  those  determined  by  X-ray  analysis,  with  the 
exception  of  certain  lead  and  iron  films  which  probably 
contained  compounds.  The  lowest  voltages  at  which 
rings  could  be  obtained  have  been  determined  for  a 
number  of  films.  A  curve  giving  the  variation  of 
wave  scattering  with  angle  for  the  individual  atoms 
is  deduced  by  photometric  measurements  of  the 
diffraction  rings  in  gold.  The  curve  falls  much  more 
steeply  than  the  corresponding  F  curve  for  X-rays, 
indicating  that  the  mean  position  of  the  scattering 
material  is  further  from  the  centre  of  the  atom. 
The  fact  that  the  present  method  gives  a  smooth  curve 
is  strong  evidence  that  the  crystals  are  distributed  at 
random  in  the  film.  L.  L.  Bircumshaw. 

Calculation  of  matrices  for  the  hydrogen  atom. 
W.  Gordon  (Ann.  Physik,  1929,  [v],  2,  1031—1056).— 
Mathematical.  R.  A.  Morton. 

Revision  of  the  value  of  e/m  derived  from 
measurements  of  the  Zeeman  effect.  H.  D. 
Babcock  (Astrophys.  J.,  1929,  69, 43 — 48). — Revision 
of  the  former  value  {ibid.,  1923,  58,  149)  by  elimin¬ 
ation  of  uncertain  lines,  by  the  use  of  more  recent 
analyses  of  the  spectra  of  chromium  and  titanium 
and  of  the  latest  value  for  the  velocity  of  light, 
gives,  as  the  weighted  mean  of  48  determinations, 
e/m— (1-7606^0*0012)  x  107  e.m.u./g. 

L.  g.  Theobald. 

Masses  of  proton  and  electron.  R.  Forth 
(Naturwiss.,  1929, 17,  728 — 729  ;  cf.  this  vol.,  1123).— 
Preliminary.  Following  Eddington  (this  vol.,  231)  in 
certain  respects,  it  is  shown  that  it  is  possible  to 
deduce,  not  only  the  charge,  but  also  the  mass  of  a 
proton  or  an  electron  from  the  fundamental  magni¬ 
tudes  of  the  theory  of  relativity  and  the  quantum 
theory.  -  R.  A.  Morton. 

Statistical  interpretation  of  Maxwell's  equa¬ 
tions.  M.  S.  Vallarta  (J.  Math.  Phys.  Mass.  Inst, 
Tech,,  1929,  8,  155 — 161). — Mathematical. 

Active  nitrogen.  P.  K.  Kichlu  and  S.  Basu 
(Indian  J.  Physics,  1929,  4,  161 — 174). — Experimental 
evidence  is  adduced  to  support  the  views  of  Birge 
(Nature,  1924,  94,  642)  with  slight  modification. 

W.  E.  Downey. 

Detection  of  dissociation  of  halogen  molecules 
effected  directly  by  irradiation.  H.  Senftleben 
and  E.  Germer  (Ann.  Physik,  1929,  [v],  2,  847—864). 
— -A  method  is  described  for  detecting  the  dissociation 
of  halogen  molecules  by  the  direct  action  of  light. 


The  effective  wave-lengths  extend  almost  as  far  as 
the  optically  determined  convergence  frequencies, 
radiations  on  the  short-wave  side  of  4722  and  5086  A. 
being  effective  for  chlorine  and  bromine,  respectively, 
the  convergences  being  at  4785  and  5107  A.  In  the 
case  of  iodine,  the  convergence  occurs  at  4995  A., 
whilst  dissociation  occurs  directly  for  rays  4600 — 
5000  A.  and  is  absent  for  the  region  5000 — 5300  A. 

R.  A.  Morton. 

Chemical  combination  as  an  electrostatic 
phenomenon.  XI— XIII.  A.  E.  van  Arkel  and  J.  H. 
13 e  Boer  (Oiiem,  Weekblad,  1929,  26,  450 — 453*  478 — 
482, 490—492 ;  cf .  this  vol.,  1129).— XI.  The  molecular 
configurations  of  ammonia,  ammonium  compounds, 
and  some  simple  carbon  compounds  are  discussed. 

XII.  The  electrostatic  forces  within  and  between 
molecules  of  the  general  type  XYn  are  considered 
from  the  aspect  of  crystal  lattice  formation,  and  it  is 
concluded  that  where  n  is  greater  than  twro,  lattice 
formation  is  possible  only  if  the  Y  ion  is  small  relative 
to  the  central  ion,  and  not  easily  polarised. 

XIII.  The  forces  causing  deformation  of  the  ions 
in  crystal  lattices  arc  considered.  S.  I.  Levy. 

Structure  of  trebly-ionised  chlorine.  S.  C. 
Deb  (Nature,  1929, 124, 513). — Certain  lines  of  trebly- 
ionised  chlorine,  due  to  the  transition  M2{N1—N2)i 
have  been  found,  and  the  chief  lines  of  the  group 
have  been  located  by  using  Bowen’s  results  (A.,  1928, 
210).  A.  A.  Eldrxdoe. 

Equilibrium  in  a  polyatomic  gas  according  to 
the  new  statistics.  H,  Ludloff  (Z.  Physik,  1929, 
57,  227—241 ) . — Mathematical.  Dissociation  equi¬ 
libria  in  molecules  containing  3  or  4  equal  atoms  are 
discussed  in  a  manner  analogous  with  Gibson  and 
Heitler’s  treatment  of  simple  cases  (A.,  1928,  941). 
It  is  show*n  that  the  numerical  value  of  the  equilibrium 
constant  depends  on  whether  the  molecule  in  question 
exists  in  cnantiomorphie  forms  or  not  (cf.  Hund,  A., 
1927,  809).  J.  W.  Smith. 

Geometrical  treatment  of  Dirac's  theory  of  the 
electron.  V.  Fock  (Z.  Physik,  1929,  57,  261 — 277). 
— Mathematical.  J.  W.  Smith. 

Energy  functions  of  the  H2  molecules.  O.  W. 
Richardson  and  P.  M.  Davidson  (Proc.  Roy.  Soc., 
1929,  A,  125,  23 — 50). — The  results  given  by  the 
vibrational  (cf.  Kemble,  A.,  1926,  224)  and  rotational 
(cf.  Birge,  ibid.,  12)  determinations  of  the  terms  in 
the  expansion  of  the  force  function  near  the  equi¬ 
librium  position  are  in  fair  agreement,  but  the  former 
method  permits  of  far  greater  accuracy  than  the 
latter.  The  total  energy  of  the  H2  molecules  is 
calculated,  and  proof  is  obtained  that  the  molecule 
in  ,  which  the  electron  has  total  quantum  number  n 
breaks  up  into  an  unexcited  atom  and  an  atom  in 
which  the  electron  is  excited  to  quantum  number  n. 
The  estimated  values  of  the  dissociation  energies  of 
all  the  known  electronic  levels  of  the  H2  molecule 
are  tabulated,  together  with  several  other  constants 
of  the  levels.  A  formula  is  derived  for  the  mean 
kinetic  energy  of  a  system  of  particles  in  motion 
under  their  mutual  forces,  some  being  held  fixed  and 
the  others  remaining  in  their  neighbourhood,  and 
this  is  applied  to  the  ease  of  two  nuclei. 

L.  L.  Rtrcumshawl 
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Thomson's  experiment.  S.  C.  Kar  (Naturwiss., 
1029, 17,  727).— Thomson’s  work  (A.,  1928,  938)  with 
reference  to  the  do  Broglio  theory  of  electron  waves 
is  discussed.  Thomson’s  observations  arc  consistent 
with  light  waves,  although  the  deflexion  by  means  of 
magnetic  and  electric  fields  remains  a  difficulty. 

B.  A.  Morton. 

Interaction  of  radiation  and  the  electron. 
It.  D.  Klkeman  (Science,  1929,  69,  380—381). — It 
has  bcon  shown  thermodynamically  that  the  electron 
may  possess  internal  apart  from  kinetic  energy,  and 
that  it  can  radiate  in  two  entirely  different  ways  : 
(i)  on  undergoing  acceleration  and  (ii)  on  emitting  a 
part  of  its  internal  energy  as  radiation,  which  is  not 
necessarily  connected  with  its  motion.  Further,  the 
surrounding  radiation  gradually  slows  down  its 
motion,  which  is  attended  by  an  increase  in  internal 
energy,  and  the  force  acting  on  it  when  placed  in  an 
electric  field  depends  on  its  internal  energy.  The 
difficulties  of  the  Bohr  atom,  and  its  antagonism  to 
the  Lcwis-Langmuir  atom,  disappear  in  the  light  of 
the  above.  L.  S.  Theobald. 

Possible  relation  between  Planck’s  constant  h 
and  the  radiation  pressure  of  circularly  polarised 
rays.  S.  Pokrovsky  (Z.  Physik,  1929,  57,  27S — 
282). — Mathematical.  "  J.  W.  Smith. 

Method  for  determining  the  temperature  of 
glowing1  filaments.  K.  Schesinger  (Ann.  Physik, 
1929,  [v],  2,  933—975). — A  method  is  described 
whereby  the  temperature  of  a  glowing  filament  can 
bo  determined  from  the  temperature  variations  in  its 
characteristic  vibrations  when  it  is  used  as  a  stretched 
string.  R.  A.  Morton. 

Absorption  law  for  the  penetrating  height- 
radiation.  H.  Kulenkampfp  (Physikal.  Z.,  1929, 
30,  561 — 567).— The  decrease  in  intensity  of  ultra- 
y-radiation  effected  in  its  passage  through  matter  is 
influenced  by  the  long -wave  radiation  which  results 
from  scattering.  A  method  of  calculation  analogous 
to  that  used  in  the  theory  of  radioactive  disintegration 
is  suggested  as  giving  a  good  approximate  description 
of  the  phenomena.  The  decrease  in  intensity  of  a 
primary  monochromatic  radiation  is  shown  to  depart 
considerably  from  the  exponential  law.  The  admix¬ 
ture  of  radiation  of  longer  wave-length  must  also  affect 
the  other  properties  of  the  radiation. 

R.  A.  Morton. 

Method  for  determining  whether  or  not  an 
electron  has  a  magnetic  moment  comparable 
with  that  of  a  hydrogen  atom.  V.  M.  Albers  and 
T.  E.  Phipps  (Physical  Rev.,  1928,  [ii],  31,  149). — A 
modification  of  the  method  suggested  by  Brillouin  is 
proposed.  L.  S.  Theobald. 

Dielectric  cohesion  of  rare  gases.  M,  Curie 
and  A.  Rebate  (J.  Phys.  Radium,  1929,  [vi],  10, 
294 — >298). — See  this  vol.,  121. 

Dependence  of  3-radiation  on  outgassing  of 
platinum  foil.  S.  Mattkes  (Ann.  Physik,  1929, 
[v],  2,  631— 645). — The  initial  intensity  of  8-emission 
depends  on  the  purity  of  the  surface.  Repeated 
heating  to  redness  effects  an  increase  in  emission,  but 
further  heating  to  higher  temperatures  causes  the 
emission  to  fall  below  the  initial  value.  The  changes 


can  be  reproduced  by  recharging  the  surfaco  with  air 
or  hydrogen.  R.  A.  Morton, 

Wave-mechanical  character  of  the  p-ray 
change.  J.  Kudar  (Z.  Physik,  1929,  57,  257 — 260), 
— Mathematical.  J.  W.  Smith. 

Radioactivity.  A,  F.  Kovariic  and  L.  W. 
McKee han  (Bull.  Nat.  Res.  Council,  1929,  No.  51, 
203  pp.). — A  second  revised  printing  of  tho  Report 
of  the  Committee  on  X-rays  and  radioactivity  first 
issued  in  1925. 

Search  for  element  87  by  analysis  of  positive 
rays.  K.  T.  Bainbridge  (Physical  Rev.,  1929,  [ii], 
34,  752 — 762). — Previous  searches  arc  surveyed  critic¬ 
ally.  Predictions  of  spectral  values,  and  estimates 
for  the  sensitivity  of  detection  and  identification  by 
at.  wt.  determinations,  radioactive  means,  physio¬ 
logical  effects,  X-ray  and  optical  spectrum  analysis 
arc  given.  An  intense  homogeneous  source  of  positive 
ions,  by  means  of  a  tungsten  filament  heated  at 
1200 — 1300°  Abs.,  was  incorporated  into  a  mass 
spectrograph,  and  positive  ions  of  mass  number  223 
or  224  were  looked  for  in  the  product  obtained  after 
attempting  the  chemical  separation  of  caesium  and 
eka- caesium  from  pollucite  and  lepidolite  ores.  Eka- 
caesium  was  not  present  to  an  extent  greater  than 
3*5  x  10~7  and  7*3  x  1Q~*  in  the  caesium  separated  from 
the  two  ores,  respectively.  Measurements  of  the 
vapour  pressures  of  the  alkali  metals  by  Langmuir 
and  Kingdon  (A.,  1925,  ii,  254)  and  by  Killian  (A., 
1926,  653)  by  measurements  of  the  positive  ion 
current  thermally  produced  from  tungsten  filaments 
in  the  vapour  of  these  elements  are  shown  to  be 
highly  accurate,  and  the  method  is  applicable  to  the 
separation  of  isotopes  and  determinations  of  isotope 
intensity  ratios.  N.  M.  Blxgh, 

Cathode  drop  in  an  electric  arc.  S.  S.  Mac- 
reown  (Physical  Rev.,  1929,  [ii],  34,  611—614).— 
According  to  Langmuir’s  theory  developed  by  Comp¬ 
ton  (cf.  A.,  1927,  926)  the  electrons  emanating  from 
the  cathode  in  the  mercury  arc  are  due  primarily  to 
the  high  electric  field  and  not  to  thermal  emission. 
Values  for  the  electric  field  at  the  cathode  surface  are 
determined  for  varying  percentages  of  current  carried 
by  positive  ions.  Assuming  that  the  total  cathode 
drop  occurs  in  a  distance  less  than  one  mean  free 
path  from  the  cathode,  the  theory  is  shown  to  be 
consistent  with  available  data.  N.  M.  Bligh. 

Recombination  of  ions  and  of  ions  and  elec¬ 
trons  in  gases.  L.  C.  Marshall  (Physical  Rev., 
1929,  [ii],  34,  618 — 634). — By  means  of  a  new  direct 
method,  using  constant  radiation  from  a  Coolidge 
tube  as  the  ionising  agent,  together  with  a  rotating 
commutator  shutter,  the  X-ray  exposure  t',  the  initial 
ion  concentration  nQ>  and  the  time  of  recombination  i 
could  be  varied  independently  over  a  wide  range. 
Results  in  air  show  that  the  coefficient  of  recombin¬ 
ation  a  varies  as  a  function  of  t\  t,  and  7i0.  The  ions 
must  therefore  be  non-uniformly  distributed  initially, 
and  ha  pairs  along  the  X-ray  paths.  As  t,  and  nQ 
increase,  a  approaches  a  constant  value  between  0*8 
and  0*9  X  KH.  Diffusion  probably  plays  an  important 
part  in  the  initial  stages  of  the  mechanism  of  recom¬ 
bination.  La  argon  a  is  nearly  constant,  due  to  rapid 
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random  distribution,  at  a  value  about  half  that  for 
argon-oxygen  mixtures.  Values  indicate  that  a  is 
le«a  for  electrons  and  positive  ions  than  for  positive 
and  negative  ions,  in  agreement  with  the  work  of 
Kenty  (cf,  A.,  1928,  1300).  iV.  M.  Bligh. 

Factors  affecting*  the  nature  of  ions  in  air. 
H,  A.  Epjksox  (Physical  Rev.,  1929,  [ii],  34,  035 — 
643;  cf.  this  vol.,  483). — It  was  found  that  drying 
agents  such  as  calcium  chloride  and  phosphorus  pent- 
oxide  were  insufficient,  and  that  cooling  by  liquid  air 
is  essential.  In  air  thus  dried  the  initial  positive  ion 
transforms  into  the  final  ion  very  slowly,  if  at  all. 
The  ionising  process  itself  gives  rise  to  impurities 
affecting  the  ions,  confirming  Tyndall  and  others  (cf. 
this  vol.,  6).  The  effect  of  water  is  modified  by  the 
presence  of  the  impurities  due  to  ionisation. 

N.  M.  Bligh. 

Relative  probabilities  of  the  ionisation  of  It 
and  L  electrons  of  equal  ionisation  energy.  G.  L. 
Pearson  (Proc.  Nat.  Acad.  Sei.,  1929, 15,  G58— -664). 
— The  intensities  of  X-ray  lines  were  measured,  using 
an  X-ray  tube  on  the  target  of  which  was  a  compound 
of  two  elements  such  that  the  values  of  the  excitation 
voltage  for  the  K  series  of  one  and  the  L  series  of  the 
other  were  as  nearly  alike  as  possible.  Lead  selenide 
was  used.  Data  were  obtained  on  ratios  of  the  values, 
for  various  sub -series,  of  the  product  of  two  factors, 
the  probability  that  a  cathode  ray  wiU  produce  an 
ionisation  of  the  appropriate  type,  and  the  probability 
that  the  subsequent  reorganisation  will  result  in 
radiation  of  some  line  of  the  sub-series.  Between 
two  sub-series  such  as  L21  and  L22,  differing  only  in 
the  inner  quantum  number,  this  product  was  pro¬ 
portional  to  the  latter.  A  difference  in  azimuthal 
quantum  number  only  between  the  K  and  L2 1  was 
found  to  have  no  appreciable  effect ;  a  difference  in 
radial  quantum  number  between  K  and  L,  x  had  a 
great  effect.  X.  M-  Bligh. 

Occurrence  of  ions  in  the  decomposition  of 
ozone  and  the  ionisation  of  the  stratosphere. 
H.  Heixmann  (Ann.  Physik,  1929,  [v],  2,  707 — 731). — 
No  ionisation  is  observed  in  the  thermal  decomposition 
of  ozone,  although  the  apparatus  used  is  capable  of 
detecting  one  ion  pair  for  every  5xl015  molecules 
decomposing.  The  electrical  conductivity  of  the 
upper  layers  of  the  atmosphere  is  therefore  unlikely 
to  be  related  to  the  presence  of  ozone. 

E.  A.  Morton. 

Ultra-short  waves  and  radiation  from  free 
electrons.  D.  S.  Kothabi  and  D.  V.  Gogati  (Indian 
J.  Physics,  1929,  4,  175— 178).— Theoretical. 

W.  E.  Downey. 

Longitudinal  distribution  of  photo-electrons . 
A.  Cajbhbxxi  (Atti  B.  Accad.  Lincei,  1929,  [vi],  9, 
1102 — 1110). — See  this  vol.,  1121. 

Hydrogen  and  the  photo-electric  emission 
from  potassium.  N.  Campbell  (Physikal.X.,  1929, 
30,  537—538;  cf.  Fleischer,  this  vol.,  730). — Experi¬ 
ments  as  yet  incomplete  are  consistent  with  the  view 
that  sensitisation  is  closely  connected  with  two  different 
processes.  One  is  a  gross  change  in  the  surface 
structure  manifested  by  a  change  in  colour  and 
possibly  arising  from  volatilisation  of  potassium.  The 
other  k  in  all  probability  a  change  in  the  atomic 


structure  of  the  surface  duo  to  tlm  formation  (or 
possibly  the  removal)  of  monatomic  gas  layers. 

R,  A.  Morton. 

Electron  scattering  in  atomic  and  molecular 
hydrogen,  G.  P.  J  l  a  unwell  (Physical  Rev.,  1929; 
[ii],  34,  661 — 672 ;  cf,  this  vol.,  619), —  By  using  an 
apparatus  similar  to  that  of  Dymond  (this  vol.,  368), 
electron  scattering  was  investigated  in  hydrogen 
admitted  from  a  discharge  tube,  containing  more 
than  60%  of  atomic  hydrogen.  The  electron  energy 
spectrum  was  analysed  into  component  peaks  inter¬ 
preted  as  duo  to  elastic,  inelastic,  and  ionising  col¬ 
lisions.  One  inelastic  loss  at  about  8  volts  and 
several  at  about  1245  volts  were  found.  From  the 
areas  under  the  peaks  the  number  of  electrons 
scattered  through  a  given  angle  was  calculated  and, 
plotted  against  scattering  angle,  gave  similar  results 
for  atomic  and  molecular  hydrogen,  the  former  ease 
agreeing  well  with  the  theoretical  predictions  of 
quantum  mechanics.  N.  M.  Bligh, 

Absorption  coefficient  for  slow  electrons  in 
alkali  metal  vapours,  R.  B,  Ha ode  (Physical  Rev,, 
1929,  [ii],  34,  673 — 678). — With  the  apparatus  and 
method  previously  used  for  gases  (A.,  1925,  ii,  617) 
the  absorption  coefficient  for  electrons  was  measured 
in  the  vapours  of  sodium,  potassium,  rubidium,  and 
caesium.  The  curves  connecting  absorption  coeffi¬ 
cient  with  electron  velocity  in  each  ease  increase 
monotonically  from  high  to  low  velocity  except  in 
the  regions  of  the  critical  potentials,  where  a  sliarp 
peak  is  superimposed  on  the  monotonic  rise,  and  in 
general  resemble  the  curve  deduced  from  wave 
mechanics  for  hydrogen.  N.  M.  Bligh. 

Effective  cross-section  and  molecular  struc¬ 
ture  for  the  isosteric  series :  N2-(CHL  and 
Of[WHCH2)2.  E.  Bj&vcjttJS  (Ann,  Physik, 
1929,  [v],  2.  909— ,932),— The  effective  cross -section 
in  cm.2/cm.3  for  acetylene  and  ethylene  has  hrnrn 
determined  for  electron  velocities  from  0  to  7  volte. 
Acetylene  shows  a  sharp  maximum  at  1*55—1*7  volt* 
and  an  ill -defined  maximum  near  2*5  volt  1 .  Eth  yleue 
exhibits  a  sharp  maximum  at  1*35  volte,  a  imrumum 
about  2  volte.  and  a  second  broader  maximum  near 
3  volte..  The  form  of  the  effective  cross-suction  curve 
depends  on  Ihe.electroxiie  configuration  in  the  isosteric 
series  Ne,  HP,  H»0,  KH3,  CH4?  each  of  these  molecules 
having  a  completed  octet.  The  molecules  jSh  and 
C2H2  are  also  isosteric,  and  the  series  Og,(NJdk  [hypo- 
tlIetieal],C,>H4  exhibits  a  similar  relationship.  Grimm's 
hydride  displacement  law  is  discussed  in  relation  to 
the  cross-section  curves,  and  it  is  concluded  that  the 
results  on  the  whole  conform  with  expectations.  The 
introduction  of  hydrogen  (provided  no  dipole  is 
formed)  effects  a  simple  magnification  of  the  field, 
which  is  more  pronounced  when  several  hydrogen 
atoms  occur,  the  field  for  acetylene  m  greater 
than  for  nitrogen,  whilst  the  field  for  ethylene  is 
much  greater  than  for  oxygen.  B.  A.  Morton. 

Conductivity  of  ions  in  crossed  electric  and 
magnetic  fields.  L.  Page  (Physical  Bov.,  1929,  [ii], 
34,  763—771 ;  cf.  this  vol.,  619). — Theoretical.  Col¬ 
lisions  of  ions  with  one  another  are  shown  to  be 
without  effect,  the  transverse  current  at  right  angle* 
to  the  fields  being  the  same  as  in  absence  of  collisions. 
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Collisions  of  free  ions  with  neutral  particles  are 
investigated  where  the  velocity  of  progression  u  is 
small  compared  with  the  speed  v  of  thermal  agitation. 
As  the  mean  free  path  is  increased  the  current  parallel 
to  the  electric  field  increases  to  a  maximum  and  then 
falls  asymptotically  to  zero,  the  transverse  current 
parallel  to  u  rising  from  zero  to  a  limiting  value  for 
infinite  mean  free  path.  Calculations  of  the  Hall 
coefficient  on  the  present  theory,  taking  account  of 
long  free  paths,  show  that  the  coefficient  increases 
with  increasing  magnetic  field.  N.  M.  Bligh. 

Charges  of  mercury  atoms  in  the  canal-ray 
stream.  W.  Jacobt  (Physikal,  Z.,  1929,  30,  568 — 
575). — The  stages  of  ionisation  of  the  mercury  atom 
have  been  studied  by  the  simultaneous  application  of 
electric  and  magnetic  fields  to  a  mercury  positive-ray 
stream  (parabola  method).  In  a  hydrogen  discharge 
containing  a.  small  quantity  of  mercury  vapour,  in 
addition  to  the  hydrogen  and  Hg+  parabolas  it  is 
possible  to  record  parabolas  6,  c,  and  d  (a  being  the 
Hg+  parabola).  The  ratios  (e/m}f)i  (e/m)c,  {chi)a  are, 
respectively,  equal  to  7*9,  12,  and  18*1  times  (e/rn)a. 
These  results  are  either  due  to  the  occurrence  of 
multiply  charged  mercury  atoms,  Hg8+,  Hg12+,  and 
Hg18+  or  to  particles  of  smaller  mass.  Evidence  is 
adduced  which  supports  the  hypothesis  of  multiple 
ionisation  by  definite  stages  rather  than  electron  by 
electron.  The  results  agree  well  with  Stoner's  scheme 
of  electron  distribution.  It,  A.  Morton. 

Influence  of  surface  layers  on  the  electron 
emission  from  glowing  metals.  C.  Zwikker 
(Physikal.  Z.,  1929,  30,  578 — 580). — In  Richardson’s 
formula  for  the  saturation  current  i  in  the  emission 
of  electrons  from  hot  wires,  i=AT-e~h!T ,  and  the 
constants  A  and  b  depend  on  the  surface  condition 
of  the  metal.  The  relation  between  A  and  b  for 
zirconium  and  hafnium  wires  covered  superficially 
with  various  oxide  layers  follows  the  equation  6= 
c  log  A-\-d,  c  and  d  being  constants.  The  change  in 
A  and  b  is  probably  due  to  gradual  outgassing  as  the 
heating  proceeds  and  adsorbed  oxygen  or  nitrogen  is 
set  free.  The  line  obtained  by  plotting  log  A  against 
b  for  tungsten  and  platinum  shows  the  same  inclin¬ 
ation  as  for  zirconium  and  hafnium.  This  result  is 
shown  to  follow  from  theoretical  considerations. 

R.  A.  Morton. 

Direct  measurement  of  intensity  distribution 
in  molecular  beams.  J.  B.  Taylor  (Z.  Physik, 
1929,  57,  242 — 248). — When  an  alkali-metal  atom 
strikes  a  glowing  tungsten  wire,  it  parts  with  an 
electron  and  is  re- emitted  as  a  positive  ion.  By 
measuring  the  number  of  positive  ions  emitted  from 
such  a  wire  in  various  positions  in  the  path  of  a 
molecular  beam  the  number  of  alkali-metal  atoms 
striking  the  wire  per  second  can  be  determined,  and 
henco  the  energy  distribution  in  different  parts  of 
the  beam  deduced,  with  an  accuracy  of  1  in  103. 

J.  W.  Smith. 

Electron  emission  and  diffraction  by  a  copper 
crystal,  H.  E.  Farnsworth  (Physical  Rev.,  1929, 
[ii],  34,  679 — 696 ;  ef.  A.,  1928,  453). — A  narrow  beam 
of  variable-speed  electrons  was  incident  normally  on 
the  face  of  a  copper  crystal,  and  measurements  were 
made  of  the  total  secondary  electron  current  under  the 


same  conditions  as  the  angular  distribution  of  scat¬ 
tered  electrons  for  bombarding  potentials  from  0  to 
250  volts.  The  total  secondary  electron  curve  shows 
maxima  at  3  and  10*5  volts  and  changes  of  slope 
at  higher  voltages.  These  correspond  with  intense 
electron  beams  issuing  from  the  crystal,  and  to  other 
beams  normal  to  the  crystal  contributing  to  the  total 
secondary  current.  The  two  types  of  diffraction  beams 
found  are  discussed,  and  their  respective  refractive 
indices  considered  (cf.  Davisson  and  Germer,  A.,  1928, 
1173).  The  diffraction  beams  are  composed  entirely  of 
full-speed  electrons.  Evidence  of  a  selective  angular 
distribution  of  emitted  electrons,  differing  from  that  of 
the  scattered  electrons,  was  obtained.  N.  M.  Bligh. 

Total  radiation  from  nickel  and  cobalt.  C,  L. 
Utterback  (Physical Rev.,  1929,  [ii],  34, 785 — 790).— 
Using  a  plati nu m-tellu ri um  thermocouple  and  a  high- 
sensitivity  galvanometer  at  constant  deflexion, 
measurements  were  made  of  the  total  radiation  from 
nickel  and  cobalt  for  the  range  630 — 1600°  and  672— 
1590°  Abs.,  respectively,  measured  by  means  of  an 
optical  pyrometer  calibrated  at  the  gold  and  palladium 
points,  and  by  a  platinum  platinum-rhodium  thermo¬ 
couple.  The  value  of  n  in  the  formula  E—cTn  is 
evaluated,  and  a  logarithmic  graph  of  energy  against 
temperature  is  given.  N.  M.  Bligh. 

Photo-ionisation  of  some  alkali  vapours.  F.  L. 
Mohler  and  C.  Boecicner  (Bur.  Stand.  J.  Res.,  1929, 
3,  303 — 314). — Relative  measurements  of  photo¬ 
sensitivity  as  a  function  of  wave-length  have  been 
made  by  the  space-charge  method,  and  absolute  values 
at  favourable  wave-lengths  measured  by  a  direct 
method.  The  shape  of  the  sensitivity  curve  for 
caesium  is  similar  to  published  results  and  is  indepen¬ 
dent  of  pressure.  The  atomic  absorption  coefficient 
h  is  2*3  X  I0~19  at*  the  principal  series  limit.  The  curve 
for  rubidium  is  similar  and  the  value  of  k  at  the  limit 
is  1*1  X IO"19.  For  potassium  the  sensitivity  is  low  at 
the  limit  2856  A.  and  rises  rapidly  from  2600  to  2200  A. 

C.  J.  Smithells. 

Dissociation  of  nitrogen  by  electron  impact, 
L.  A.  Turner  and  E.  W.  Samson  (Physical  Rev., 
1929,  [ii],  34,  743 — 746;  cf.  Herzberg,  A.,  1928,  931). 
— Using  Kondratjev’s  method  (A.,  1926,  989),  the 
2p23s*P — 2p23p*P°  N  i  lines  near  8200  A.  were  pro¬ 
duced  by  bombarding  N2  molecules  with  electrons 
having  energies  of  23^1  volts  or  more.  Variations  of 
currents  and  pressures  indicated  that  the  rate  of  pro¬ 
duction  of  excited  atoms  depends  on  a  single  impact 
and  not  on  successive  double  impacts.  The  possible 
emission  of  the  lines  following  the  recombination  with 
electrons  of  N*  ions,  shown  by  positive -ray  experi¬ 
ments  to  be  produced  at  this  voltage,  is  discussed  (cf. 
Kenty  and  Turner,  this  vol.,  114).  N.  M.  Bligh. 

Excitation  potential  of  the  negative  bands  of 
nitrogen.  L.  A.  Turner  and  E.  W.  Samson 
(Physical  Rev.,  1929,  [ii],  34,  747— 751).— The  energy 
of  the  0 — >  1  negative  band  of  nitrogen  at  4278*1  A.  was 
found  to  be  19*0  volts,  by  comparison  with  the 
energy  of  excitation  of  neon  lines.  This  gives  15*8 
volts  for  the  ionising  potential  of  nitrogen  and  8*4  volts 
for  the  heat  of  dissociation  (cf.  Birge,  this  vol.,  7). 
Peculiar  effects  in  the  excitation  of  the  2s — 2 p  lines  of 
neon  are  discussed.  N,  M.  Bljgh. 
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Dependence  of  the  photo-electric  conductivity 
of  red  mercuric  iodide  on  the  temperature-  L. 
Piatti  (Nuovo  Cim,,  1929,  6,  14 — 35;  Chem.  Zentr., 
1929,  i,  2513), — The  change  of  photo-electric  conduct¬ 
ivity  previously  observed  when  a  vessel  of  water  is 
interposed  between  the  source  of  light  and  the  mercuric 
iodide  cell  is  attributed  to  infra-red  rays.  The  method 
is  applicable  to  the  determination  of  the  temperature 
of  transition  into  the  yellow  variety. 

A.  A.  Eldridge. 

Ionisation  potentials  and  conductivities  of 
metals.  B,  B.  Ray  and  D.  P.  R.  Chaudhuri 
(Nature,  1929,  124,  512 — 513). — For  metals  possess¬ 
ing  the  same  crystal  structure,  the  product  of  the 
electrical  conductivity  with  the  ionisation  potential 
varies  inversely  as  the  atomic  number.  Magnesium, 
calcium,  strontium,  rhodium,  and  bismuth  exhibit 
discrepancies.  A.  A.  Eldridge. 

Absorption  of  ultra-violet  light  by  organic  sub¬ 
stances.  X.  L.  Kwiecinski  and  L.  Marchlew- 
ski  (Bull.  Soc.  ehim.,  1929,  [iv],  45,  591—611 ;  cf, 
this  vol.,  9 ) . — Paraldehyde ,  metaldehyde,  and  alde¬ 
hyde-ammonia  show  no  selective  absorption.  Acet¬ 
aldehyde  and  propaldehyde  are  characterised  by 
absorption  bands  with  maxima  at  2780  and  2800  A., 
respectively,  and  minima  at  2260  and  2340  A.  Methyl- 
glyoxal  shows  considerable  absorption  in  the  ultra¬ 
violet  with  a  maximum  at  2640  and  a  minimum  at 
2260  A.  0.  J.  Walker. 

Absorption  of  ultra-violet  light  by  benzene. 
L.  Kwiecinski  and  L.  Marchlewski  (Bull.  Acad. 
Polonaise,  1929,  A,  255 — 263)* — A  re-investigation  of 
the  absorption  spectrum  of  carefully  purified  benzene 
is  described ; "  the  six  bands  had  maxima  at  2684, 
2608,  2546,  2490,  2433,  and  2390  A.  The  absorption 
spectrum  of  benzene  in  various  concentrations  of 
alcohol  has  also  been  measured.  A.  I.  Vogel, 

Structure  of  absorption-resonators  of  organic 
cbr  omophors.  I,  Structure  of  absorption- 
resonators  of  halochromic  complexes  of  quinones 
and  quinbydrones.  D.  RAditlesctt  and  F.  Bar- 
btjlescu.  II.  Polarity  of  substituents  as  deter¬ 
mining  factor  in  displacement  of  bands.  D. 
Radolesoh  and  A.  Georgescu.  III.  Phenomena 
of  halochromism  in  sulphonation.  D.  Radit- 
lescu  (Z.  pbysikal.  Chem,,  1929,  B,  5,  177—198, 
301 — 303).— I .  Absorption  curves  of  naphthaceno  and 
its  derivatives  have  been  compared.  Where  the  dis¬ 
tribution  of  electrons  characteristic  of  the  unsub¬ 
stituted  hydrocarbon  is  retained  (as  in  a  halochromic 
complex  compound  of  naphthacenediquinone)  the  com¬ 
pound  gives  a  spectrum  very  similar  to  that  of  the 
hydrocarbon,  except  for  a  displacement,  the  magni¬ 
tude  and  direction  of  which  depend  on  the  polarity 
and  strength  of  the  substituent.  Where  the  electronic 
skeleton  is  different  (as  in  ketonic  quinones  and 
diquinones)  the  characteristic  absorption  spectrum  of 
the  hydrocarbon  is  not  obtained.  These  observations 
are  at  variance  with  Pfeiffer's  theory  of  local  “  absorp¬ 
tion  centres,”  but  support  the  conception  in  which  the 
resonator  responsible  for  the  characteristic  selective 
absorption  is  assumed  to  be  a  complicated  structure  of 
linked  valency  electrons.  Quinhydrones  are  complex 
compounds  possessing  the  same  absorption  resonators 


as  the  rest  of  the  halochromic  compounds  of  the  corre¬ 
sponding  quinones. 

II.  Alteration  of  the  polarity  of  a  substituent  of  a 
chromophor  group  displaces  the  characteristic  absorp¬ 
tion  spectrum  of  the  group  and  is  unaccompanied  by 
any  appreciable  distortion.  By  choosing  a  suitable 
chromophore  group  and  graduating  the  polarity  by  the 
substitution  of  Cl,  Me,  OMe,  etc.  in  the  nucleus,  it  is 
found  that  the  essential  structure  of  the  chromophore 
group  remains  unchanged.  Increased  negative 
polarity  displaces  the  entire  spectrum  towards  the  red, 
sometimes  by  as  much  as  1000  A.  Conversely,  the 
degree  of  displacement  of  a  given  spectrum  affords  a 
measure  of  the  polarity  of  the  substituent. 

III.  Preliminary.  The  transient  colouring  often 

observed  during  the  sulphonation  of  hydrocarbons  is 
due  to  the  production  of  a  complex  compound.  Spec¬ 
troscopic  observations  show  that  the  effect  is  quite 
general,  but  is  especially  marked  with  coloured  hydro¬ 
carbons  such  as  naphthacene  and  pyrene.  Measure¬ 
ments  of  the  absorption  bands  of  naphthacene  and  its 
intermediate  product  show  that  the  latter  has  the 
characteristic  spectrum  of  the  hydrocarbon  displaced 
toward  the  red.  It  therefore  possesses  the  same 
resonator  system.  It  is  possible  to  recover  the 
unchanged  hydrocarbon  quantitatively  from  the 
sulphuric  acid.  F.  L.  Usher. 

Quantitative  spectrographic  studies  in  the 
ultra-violet.  I.  Hormones.  W.  Graubner  (Z. 
ges.  exp.  Med.,  1928,  63,  527 — 551 ;  Chem.  Zentr., 
1929,  i,  2068). — Adrenaline,  thyroxine,  and  the 
pituitary  hormone  give  a  specific  band  at  2800,  3250, 
and  2650 — 2670  A.,  respectively.  Thyroid  extracts 
do  not  exhibit  the  thyroxine  spectrum.  Insulin 
preparations  give  a  band  at  2450 — 2850  A.,  with  a 
centre  at  2750  A,  Ergotamine  and  ephedrine  give 
absorption  bands  with  heads  at  3170  and  2570  A., 
respectively.  Combination  of  two  hormones  caused 
a  shift  of  the  absorption  towards  the  red  and  disap¬ 
pearance  of  the  characteristic  bands. 

A.  A.  Eldridge. 

Absorption  of  ultra-violet  light  by  some  hor - 
mones  and  allied  substances.  L.  Marchlewski 
and  B.  Skar2yn$ki  (Bull.  Acad.  Polonaise,  1929, 
A,  241 — 254). — Measurements  of  the  absorption 
spectra  of  the  following  substances  are  described  : 
^-ephedrine  hydrochloride  in  water  (three  bands  with 
maxima  at  2638,  2564,  and  2508  A.);  I-  and 
^-ephedrine  hydrochloride  in  water  (similar  to  the 
decompound) ;  adrenaline  hydrogen  tartrate  in  water 
(one  band,  maximum  at  2800  A.) ;  thyroxine  in  0*0117- 
sodium  hydroxide  (broad  band  with  maximum  at 
3110  A. ;  ef .  tyrosine,  band  with  maximum  at  2750  A. ) ; 
a-hydroxytyrosine  in  0*127- hy dr oehl oric  acid  (one 
band,  maximum  at  2808  A.).  A.  I.  Vogel. 

Ultra-violet  absorption  of  the  carbonyl  group. 
K.  L.  Wolf  and  W.  Herold  (Z.  physikal.  Chem., 
1929,  B,  5, 124 — 130). — The  substances  containing  the 
carbonyl  group  the  data  for  which  were  collected  com¬ 
prised  acids,  aldehydes,  and  ketones  of  the  aliphatic, 
heterocyclic,  and  homocyelie  series.  The  log  &max. 
values  for  the  first  ultra-violet  absorption  bands  of 
these  substances  in  various  alcoholic  solutions  are 
discussed,  and  for  the  ketones  a  new  series  of  values  is 
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put  .forward.  Experiments  with  propaldchydo  are 
quoted  which  show  that  the  aldehyde  bands  are 
normal.  Any  reaction  between  aldehyde  and  alcohol 
to  form  an  acid  can  be  followed  optically.  The  form¬ 
ation  of  aldehyde  hydrates  and  acetals  can  be  fol¬ 
lowed  by  investigating  the  ultra-violet  absorption. 

A.  J.  Mee. 

Absorption  spectrum  of  carbon  disulphide  in 
tbe  near  ultra-violet,  E.  D.  Wilson  (Astrophys. 
J.,  1929,  69,  34 — 12). — The  absorption  spectrum  of 
carbon  disulphide  vapour  has  been  photographed  under 
varied  conditions  favourable  to  the  complete  develop¬ 
ment  of  the  band  system  between  2900  and  3S00 
A.  The  wave-lengths  of  about  650  lines  have  been 
measured  and  their  intensities  have  been  compared 
photometrically.  Certain  regularities  in  the  band 
system  are  indicated  and  some  of  the  lines  have  been 
grouped  into  series.  L.  S.  Theobald. 

Ultra-violet  spectral  absorption  of  lignin  de¬ 
rivatives.  E,  Haggldnd,  F,  W.  Klingstbdt, 
and  (in  part)  0.  Lund  (Svensk  Kem.  Tidskr.,  1929, 41, 
185 — 190). — By  the  action  of  alcohols  and  anhydrous 
hydrogen  chloride  on  lignin  from  pine,  birch,  and 
beech  woods  various  alkyl-lignins  have  been  prepared 
(of.  Holmberg,  B,,  1926,  267)  and  their  ultra-violet 
absorption  spectra  in  alcoholic  solution  investigated. 
The  absorption  curves  are  all  of  the  same  type,  con¬ 
sisting  of  a  broad,  continuous  band,  with  minimum  in 
each  case  about  X=2590  A.,  and  a  second  band,  not 
completely  traced  (X— about  2330  A.),  superimposed 
on  a  strong,  continuous  absorption.  Comparison  of 
these  results  with  those  of  Herzog  and  Hillmcr  (this 
vol.,  915)  for  coniferyl  alcohol  would  seem  to  exclude 
a  purely  aliphatic  character  for  the  lignin  unit  which, 
the  authors  conclude,  must  contain  at  least  one 
aromatic  ring.  The  difference  in  the  two  sets  of  type- 
similar  absorption  curves  depends  on  differences  in 
the  side  chains  attached  to  the  ring  system.  The 
ultra-violet  absorption  spectrum  of  ligninsulphonic 
acid  (from  pine),  which  approximates  in  type  to  that 
of  the  tsoamyl-lignins  from  birch  and  beech,  shows 
that  it  contains  the  same  unsaturated  groups  respons¬ 
ible  for  the  selective  absorption  of  the  latter. 

J.  W.  Baker. 

CH-band  at  3143  A.  and  a  new  HH-band  at 
2530  A.  T.  Hori  (Nature,  1929,  124,  480),— The 
Off-band  at  3143  A.  appears  to  belong  to  a  2£ — 
system  ;  it  has  a  common  final  level  2II  with  the  bands 
at  3900  and  4300  A.  The  nuclear  distance  in  the 
state  is  ^*=1*12  xl0“8  cm.  A  new  simple  NH- 
band  at  2530  A.  of  comparatively  small  intensity  has 
been  observed;  the  corresponding  transition  is  of 
lS— >ln  type.  The  nuclear  separations  of  the 
molecule  in  the  initial  and  final  states  are  r0,=l* 03  X 
1G“®  cm.  and  ro"=T06x  I0“8  cm.,  respectively. 

A.  A.  Eldbibge, 

Ultra-violet  dispersion  frequencies,  measur¬ 
able  in  air,  of  the  alkali  halides,  R,  Htlsoh  and. 
R.  W,  Pohl  (Z.  Physik,  1929,  57,  145 — 153). — A 
method  for  distilling  substances  on  to  surfaces  as  thin 
films  is  described.  Curves  are  given  for  absorption  in 
the  region  180 — 250  mp  for  alkali  bromides  and 
iodides  and  for  reflexion  from  potassium  iodide.  If 
absorption  is  due  to  the  removal  of  an  electron  from 


the  halogen  anion  and  its  return  to  the  alkali  cation, 
the  lowest  energy  level  should  equal  Q+E—J  (Q  is 
the  Coulomb  grating  energy/9  E  the  halogen  elec¬ 
tron  affinity,  and  J  the  ionisation  potential  of  the 
alkali  metal).  This  relation  leads  to  frequencies  near 
those  observed.  A  trace  of  iodide  in  the  chloride 
crystal  causes  selective  absorption  at  frequencies  given 
by  the  above  relation,  except  that  Q  is  the  chloride 
grating  energy,  whilst  E  and  J  refer  to  the  iodide. 

A.  B.  D.  Cassie. 

Influence  of  X-rays  on  the  absorption  spectra 
of  alkali  halide  phosphors.  (Erl.)  A.  Absence  wa 
(Z.  Physik,  1929,  57,  103 — 172). — The  intensities  of 
the  sharply-defined  absorption  bands  of  alkali  halide 
phosphors  containing  lead  as  exciting  ion  are  found  to 
be  diminished  by  exposure  to  X-rays,  whereas  in  the 
case  of  phosphors  containing  thallium  the  intensities 
are  increased.  With  potassium  chloride  phosphor 
containing  lead,  the  maximum  of  tho  extreme  short¬ 
wave  excitation  band  is  shifted  slightly  towards  the 
short-wave  side.  Evidence  has  also  been  obtained  of 
a  doubling  of  the  absorption  bands  in  this  case.  In  all 
cases  irradiation  by  X-rays  also  develops  a  continuous 
absorption  underlying  the  normal  absorption  bands, 
tills  continuum  increasing  in  intensity  towards  the 
short-wave  side.  This  abnormal  absorption  is  not 
permanent,  but  disappears,  recovery  being  slowest  in 
the  case  of  sodium  chloride  phosphors.  The  con¬ 
clusion  is  also  reached  that  all  the  above-described 
effects  of  X-rays  on  the  absorption  spectra  of  phos¬ 
phors  are  independent  of  whether  the  phosphors 
contain  “  foreign  colouring  of  the  first  land  ”  or 
whether  this  foreign  colouring  is  removed  before  the 
investigation.  J.  W.  Smith, 

Cathodic  luminescence  spectra  of  rare  earths 
extracted  from  samarskite,  ishikawaite,  and 
monazite  of  IsMkawa,  IwaM  Province.  Y. 
Uzuaiasa  (Japanese  J.  Chem.,  1929,  4,  7—9). 

0.  W.  Gibry. 

Excitation  of  fluorescence  in.  benzene  at  —183° 
by  monochromatic  light.  J.  Stabkiewicz  (Bull. 
Acad.  Polonaise,  1929,  A,  287—294 ;  cl  Pringskeim 
and  Reimann,  A.,  1925,  ii,  181;  Pringsheim,  A.,  1927, 
186). — The  fluorescence  spectra  excited  in  benzene  at 
—  183°  by  the  almost  monochromatic  radiation  from 
electrodes  of  zinc  (X=2502  and  2558  A.)  and  of  cad¬ 
mium  (X=2265  and  2313  A.)  are  in  all  respects 
similar  to  each  other  and  to  that  obtained  in  similar 
circumstances  by  Reimann  with  a  mercury  lamp.  It 
is  therefore  concluded  that  this  independence  of 
fluorescence  on  wave-length  cannot  be  due,  as  in  the 
case  of  the  vapour,  to  collisions,  but,  as  supposed  by 
Pringsheim,  to  some  intramolecular  mechanism. 

0.  A.  SlLBERRAD. 

Thermoluminescence  excited  by  X-rays. 
Further  experiments  on  synthetically-prepared 
materials.  F.  G.  Wick  and  (Miss)  M.  K.  Slattery 
(Physical  Rev.,  1928,  [ii],  31,  306). — Exposure  of  the 
sulphates  of  cadmium,  calcium,  sodium,  and  zinc  con¬ 
taining  a  small  amount  of  manganese  to  X-rays  pro¬ 
duces  two  types  of  thermoluminescence,  one  which 
appears  quickly  and  is  of  short  duration,  and  the 
other  which  appears  more  slowly  and  lasts  longer. 
Both  types  are  preserved  at  the  temperature  of  liquid 
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air,  but  are  destroyed  by  exposure  to  ultra-violet 
light  of  a  definite  frequency.  L.  S.  Theobald. 

Oxidation  of  carbon  monoxide.  M.  Prettre 
and  P.  Laffitte  (Compt.  rend.,  1929,  189,  177 — 
179}. — An  apparatus  for  studying  quantitatively  and 
continuously  the  phenomena  which  occur  during  the 
period  of  violet-red  luminosity  below  the  ignition 
temperature  of  mixtures  of  dry  air  and  carbon  mon¬ 
oxide  (20 — 43*5%)  has  been  devised.  The  luminosity 
corresponds  with  slow  oxidation  of  the  monoxide 
(this  voL,  771),  and  the  fact  that  it  disappears  before 
oxidation  is  complete  is  shown  by  the  ignition  of  the 
remaining  mixture  when  the  pressure  is  reduced  to 
8  mm.  of  mercury.  On  the  other  hand,  after  an 
interval  of  10  min.,  reduction  of  pressure  will  not 
effect  combustion  and  the  luminosity  reappears  at  a 
temperature  within  10 — 20°  of  the  ignition  point. 

J.  Grant. 

Phosphorescent  flame  of  arsenic.  H.  J. 
SMKLfius  (J.C.S.,  1929,  1846 — 1848 ;  cl.  A.,  1927, 
497).— The  spectrum  of  the  glow  produced  by  heating 
arsenic  in  a  current  of  air  at  temperatures  between 
250°  and  360°  consists  of  a  continuous  band  between 
4300  and  4900  A.,  similar  to  that  of  the  ordinary  flame. 
The  glow  is  inhibited  by  the  vapours  of  benzene,  ethyl 
alcohol,  hexane,  acetone,  chloroform,  amyl  acetate, 
methyl  alcohol,  and  chlorobenzene,  but  reappears  on 
removal  of  the  organic  vapour  or  on  raising  the 
temperature  by  12—30°.  C.  W-  Gibby. 

Light  emission  from  phosphorescent  flames  of 
ether,  acetaldehyde,  propaldehyde,  and  hexane. 
H.  J,  EmelHus  (J.C.8.,  1929,  1733—1739;  cf.  A., 
1927,  7). — The  spectra  of  phosphorescent  flames  of 
acetaldehyde,  propaldehyde,  and  hexane  all  give  the 
same  series  of  bands  degraded  towards  the  red  between 
5000  and  3360  A.  In  each  case  the  combustion  of  the 
substance  was  incomplete.  Acetaldehyde  was  found 
in  the  products  of  combustion  of  ether,  but  not  of 
propaldehyde  or  hexane.  C.  W.  Gibby. 

Infra-red  absorption  spectrum  of  hydrogen 
sulphide.  A.  H.  Rolleeson  (Physical  Rev.,  1929, 
[ii],  34,  604 — 610). — Using  a  prism-grating  spectro¬ 
meter  a  narrow  intense  absorption  band  was  observed 
at  4*2  u-  but  could  not  be  resolved.  The  5*6  band 
observed  by  Coblentz  was  not  found  and  was  prob¬ 
ably  due  to  an  impurity.  Thirty-four  lines  of  the 
band  in  the  region  of  8*0  u  were  observed  and 
tabulated.  1ST.  M.  Bligh. 

Infra-red  absorption  spectra  of  organic 
nitrates.  E.  K.  Plyler  and  P.  J.  Steele  (Physical 
Rev.,  1929,  [ii],  345  599— 603).— Methyl,  ethyl  propyl, 
and  buty  l  nitrates  were  studied  in  the  region  L0— 7*5 
Two  absorption  bands  at  L4  and  2*96  u  attributed 
either  to  an  OH  linking  or  to  water.  All  other  bands  are 
attributed  to  the  carbon-hydrogen  linking,  and  as  an 
additional  CH*  group  is  introduced  the  intensity  of  all 
bands  decreases  and  a  shift  of  from  0*01  to  0*06  n  to 
longer  wave-length  occurs.  No  characteristic  absorp¬ 
tion  spectra  of  the  N03  group  were  found.  An  intense 
absorption  band  was  observed  at  6*7 

N.  M.  Bligh, 

Near  infra-red  absorption  spectra  of  some 
halogen  derivatives  of  ethane.  B.  J.  Spence  and 


M.  A.  Easley  (Physical  Rev.,  1929,  [ii],  34,  730— 
742;  cf.  A.,  1928,  1170). — Infra-red  absorption 
spectra  (0*8 — 3  p)  of  14  halogen  derivatives  of  ethane 
were  studied.  A  large  number  of  new  absorption 
bands  were  discovered,  and  full  data  are  tabulated. 
Bands  were  not  observed  for  compounds  containing 
no  hydrogen.  The  other  speotra  showed  a  close 
similarity,  particularly  when  the  halogens  were  inter¬ 
changed.  N.  M,  Blioh. 

Intensity  measurements  in  the  Raman  effect 
and  the  distribution  law  of  Maxwell  and  Boltz¬ 
mann.  L.  S.  Ornstbin  and  J.  Rekveld  (Physical 
Rev.,  1929,  [ii],  34,  720 — 725). — By  considerations 
similar  to  Einstein's  treatment  of  Planck’s  law  a 
relation  is  deduced  for  the  ratio  of  intensities  between 
Stokes  and  anti-Stokes  lines  in  the  Raman  effect,  and 
is  shown  to  give  good  agreement  with  experimental 
results  on  carbon  tetrachloride.  A  precision  measure¬ 
ment  of  the  constant  hjk  can  be  developed. 

N.  M.  Bligh. 

Vibrational  selection  principles  in  the  Raman 
effect.  J.  H.  Van  Vleck  (Proc.  Nat.  Acad.  ScL, 
1929, 15,  754—764;  cf.  Mannebaek,  this  voL,  866). — 
Theoretical.  A  proof  is  given  of  the  proposition  of 
the  usual  absence  of  all  displacements  in  the  vibra¬ 
tional  quantum  number  except  the  fundamental. 

A.  J.  M EE. 

Hainan  spectra  of  polyatomic  gases.  R,  G. 
Dickinson,  R.  T.  Dillon,  and  F.  Rasetti  (Physical 
Rev.,  1929,  [ii],  34,  582—589 ;  of.  Rasetti,  this  vol., 
241,  627,  975;  Wood,  ibid.,  627). — Raman  spectra  of 
gaseous  carbon  dioxide,  nitrous  oxide,  ammonia, 
methane,  and  ethylene  were  photographed  using  the 
mercury  line  X  2536  A.  for  excitation.  Vibrational 
transitions  were  observed  for  each  gas,  and  rotational 
transitions  for  ammonia  and  methane.  Values  are 
listed  for  the  frequency  shifts  due  to  vibrational 
transitions,  Raman  spectra  for  liquid  ammonia  were 
photographed,  and  gave  the  frequency  shifts  3298*4 
and  3214*5.  For  gaseous  ammonia,  pure  rotational 
transitions  gave  the  value  J0=2*79x  10"40,  and  for 
methane  the  positive  and  negative  branches  of  the 
30224  band  gave  the  value  70=547x  for  the 
moment  of  inertia.  The  relations  between  these  data 
and  infra-red  absori>tion  data  are  discussed. 

N.  M.  Bligh. 

Raman  effect  in  liquids.  A.  S.  Ganesan  and  S* 
Venkateswaban  (Indian  J.  Physics,  1929,  4,  195— 
280), — Results  for  a  number  of  representative  com¬ 
pounds  are  given.  The  shifts  below  are  given  in  wave 
numbers  per  cm.  All  the  paraffins  show  a  prominent 
band  corresponding  with  shifts  of  2850 — 2960,  and 
resolved  into  five  components ;  the  relation  of  the 
constant  of  spacing,  about  27,  to  the  rotational  fre- 
quenev  of  the  molecule  is  discussed.  Carbon  disulph¬ 
ide  shows  no  correspondence  between  molecular 
frequencies  from  Raman  and  infra-red  absorption 
measurements.  Chloroform  and  bromoform  illustrate 
the  influence,  among  the  halogen  derivatives  of 
methane,  of  the  mass  of  the  substituents  on  the 
positions  of  the  Raman  lines.  For  the  alcohols, 
the  structure  of  the  band  shifted  about  2960,  its 
development  up  the  series,  and  the  influence  of 
isomerides  are  discussed.  The  fatty  acids  show  a 


1216 


BRITIS1EI  CME ABSTR.AC/1S.*- — ‘A. 


general  continuous  spectrum,  and  glycerol  a  prominent 
one,  the  origin  of  which  is  discussed,  A  strong  line  is 
characteristic  of  the  carbonyl  groups  and  of  the  nitro¬ 
compounds,  shifted  by  1700  and  1347,  respectively. 
Characteristic  differences  for  aliphatic  and  aromatic 
compounds  between  3  and  10  \t  are  pointed  out.  The 
Raman  spectra  of  the  xylenes  illustrate  the  influence  of 
substitution.  The  cases  of  ethyl  ether  and  anisole 
are  considered.  eyeJoHexane  illustrates  the  lines  of 
open-chain  and  cyclic  compounds ;  the  aliphatic 
2853 — 2935  band  and  the  800  band  are  very  prominent. 
Pyridine  and  benzene  lines  are  compared;  in  the 
former  the  additional  line  1027  is  the  most  prominent ; 
corresponding  lines  in  the  two  liquids  are  polarised  to 
nearly  the  same  extent,  indicating  molecular  structural 
similarity.  Quinoline  gives  a  prominent  fluorescence 
spectrum,  the  Raman  spectrum  being  similar  to  that  of 
naphthalene  with  1370  most  prominent  in  each . 
Sulphuric  acid  gives  a  continuous  spectrum  in  addition 
to  the  lines ;  hydrochloric  acid  shows  only  water  bands 
sharpening  with  the  concentration ;  nitric  acid  shows 
a  number  of  prominent  lines  in  addition  to  the  water 
band,  which  is  resolved  into  three  sharp  components 
as  in  ice.  Potassium  and  sodium  carbonate  solutions 
give  a  prominent  line  at  1064,  identified  with  the 
inactive  frequency  of  the  C03  ion.  The  3  p  band  of 
water  consists  of  a  prominent  component  2*9  and  also 
2*77  and  3*13  p.;  the  structure  of  the  band  in  ice,  in 
hydrated  crystals,  and  in  electrolytes,  and  the  effect 
of  temperature  on  the  band,  are  discussed.  The  non- 
correspondence  of  molecular  frequencies  from  Raman 
lines  and  direct  infra-red  measurements  is  discussed 
and  explained  on  the  wave-mechanical  treatment  of 
dispersion.  Raman  lines  for  aliphatic  compounds  are 
generally  more  polarised  than  for  aromatic,  indicating 
a  close  analogy  to  the  classical  scattering.  Full 
tabulations  of  Raman  lines  are  given. 

N.  M.  Blight. 

Raman  spectra  from  acetone.  R.  T.  Billow 
and  R.  G.  Dxckin sow  (Proc,  Nat.  Acad.  Sci.,  1929, 15, 
699 — 702 ) . — The  measurements  of  Williams  and 
Hollacnder  (this  vol.,  866)  on  the  Raman  spectra 
from  acetone  do  not  agree  with  this  redetermination. 
Seven  mercury  lines  are  concerned  in  the  production 
of  Raman  lines,  A  table  showing  the  frequency 
differences  of  the  modified  lines  is  given.  A.  J.  Mee. 

Raman,  spectra  of  some  organic  and  inorganic 
compounds.  A.  Petrikaln  and  J.  Hochbeliq  (Z. 
physikal,  Chem.,  1929,  B,  4,  299 — 311 ;  cf.  this  vol., 
741,  S65). — Measurements  of  the  Raman  spectra  of 
15  further  organic  compounds  confirm  the  usefulness 
of  these  spectra  In  elucidating  the  nature  of  the 
interatomic  linkings  in  organic  molecules.  The  results 
are  summarised  along  with  those  given  in  previous 
papers.  The  Raman  spectrum  of  stannic  chloride 
consists  of  two  narrow  doublets  and  is  quite  different 
from  that  of  carbon  tetrachloride.  The  cyanide  radical 
in  a  concentrated  solution  of  potassium  C}ramde  gives  a 
single  line  of  wave-length  4*80  as  compared  with 
4*41 — 4*4S  obtained  with  organic  compounds  con¬ 
taining  the  *CN  group.  The  oscillator  in  this  case  is 
the  free  cyanide  ion.  O.  J.  Walker. 

Relation  between  Raman  lines  and  infra-red 
bands.  C.  P.  Snow  (Phil,  Mag.,  1929,  [vii],  8, 


369 — 379). — The  Langer-Dieke  account  (cf.  this  vol., 
379,  490)  of  the  relation  between  Raman  lines  and 
infra-red  bands  is  discussed.  For  oxygen,  nitrogen, 
and  carbon  monoxide  a  similar  scheme  to  that  of 
Bieke  for  hydrogen  chloride  must  be  used,  and  for  the 
three  gases  the  position  of  the  central  Raman  line 
should  not  coincide  with  the  electronic  vibration 
frequency.  There  is  experimental  evidence  of  vibra¬ 
tion-rotation  bands  of  oxygen  and  nitrogen.  Evidence 
in  favour  of  absorption  by  oxygen  was  obtained  with 
an  infra-red  vacuum  spectrometer;  the  intensity  of 
absorption  for  a  metre  path  of  oxygen  has  5%  as  its 
upper  limit.  The  Raman  effect  for  carbon  dioxide  is 
in  agreement  with  the  Langer-Bieke  account,  and 
some  suggestions  are  advanced  on  the  transitions  to 
be  expected ;  the  effect  for  hydrogen  gives  results  not 
yet  explained  by  the  theory.  N.  M,  Blight. 

Raman  spectra  of  ealcite,  aragonite,  and 
aqueous  solution  of  potassium  carbonate.  M, 
Kimitea  and  Y.  Uctiida  (Sci.  Papers  Inst,  Phys.  Chem, 
Res.  Tokyo,  1929,  11,  1 99 — 204) . — Raman  lines 
of  ealcite  are  given  for  light  incident  (i)  perpendicular 
and  (ii)  parallel  to  the  optic  axis.  The  inactive  fre¬ 
quency  X=9  jt  always  appeared  strongly.  The  fre¬ 
quency  X=I1*4  | x  appeared  strong  in  i,  weak  in  ii. 
The  external  frequency  X=36  \i  always  appeared 
almost  as  strong  as  X=9  p.  Aragonite  was  illumin¬ 
ated  along  and  perpendicular  to  the  acute  bisectrix  of 
the  axes,  but  no  peculiarities  were  noted.  The 
intensity  of  the  inactive  frequency  and  of  the  external 
frequency  (x=36  y)  suggests  that  the  oxygen  atoms 
determine  the  field  in  which  the  calcium  ion  moves. 

A.  B.  D.  Cassie. 

Raman  spectrum  of  gypsum.  R.  G.  Bickin- 
son  and  R.  T.  Billon  (Proc.  Nat.  Acad.  Sci.,  1929, 
15,  695 — 699 ) . — -The  change  of  frequency  on  scattering 
at  gypsum  was  determined  and  compared  with  that 
for  a  solution  of  ammonium  sulphate.  There  are  eight 
different  frequency  shifts  for  gypsum.  The  two 
largest  are  probably  due  to  water  of  crystallisation, 
whilst  the  smaller  ones  are  due  to  the  sulphate  ion. 
The  multiplicity  of  lines  found  from  gypsum  may  be 
explained  on  Brester’s  theory  of  the  multiplication  of 
characteristic  frequencies  due  to  removal  of  symmetry. 

A.  J.  Mee. 

Raman  spectra  of  crystals.  K.  S.  Krishnan 
(Indian.  J.  Physics,  1929,  4,  131 — 140). — -The  Raman 
spectra  of  quartz,  ealcite,  topaz,  and  selenite  have  been 
observed.  Selenite  shows  lines  corresponding  with 
ice  and  two  lines  of  somewhat  longer  wave-length 
than  the  prominent  line  shown  by  solutions  of  sulphates 
in  water.  W.  E.  Downey. 

Raman  effect  in  crystals.  C,  Schaefer,  F. 
3Iatossi,  and  H,  Aderhold  (Physikal.  Z,,  1929,  30, 
581— 585).— The  following  wave-lengths  correspond 
with  Raman  lines  observed  with  crystals :  ealcite 
62*1,  35*4,  13*95  (weak),  9*18,  6*9  p  (weak) ;  sodium 
nitrate  105  (v*eak),  53*65,  13*7  (weak),  9*3,  7*17  jx; 
gypsum  24*5  (weak),  9*9,  8*85  (weak).  Nitric  acid 
solution  gave  7*8,  9*53, 13*9,  and  14*3,  the  alleged  12  y 
line  being  absent.  Bilute  sulphuric  acid  (I  ;  4)  gives 
9*4  (weak)  and  10*02  Carbon  disulphide  :  11*8  and 
12*45  (weak),  15*15  jx.  Infra-red  investigations  on 
ealcite  indicate  tw*o  series  of  vibrations,  "  outer n 
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and  “  inner.”  For  the  former  poor  agreement  with 
Raman  lines  is  obtained,  whilst  for  the  latter  the  9*1  p 
line  is  optically  inactive  and  a  line  at  11*38  p  is  missing 
from  the  Raman  spectrum.  The  9*1  p  vibration  is  the 
least  and  the  1 1-38  pt  vibration  the  most  symmetrical. 
The  Raman  lines  for  the  C03  and  N03  groups  exhibit 
a  fairly  close  analogy.  Infra-red  data  on  gypsum 
indicate  bands  at  8*74  and  14*84  [i.  Raman  lines  at 
2*84  and  2*95  p  observed  with  gypsum  arise  from  the 
water  of  crystallisation.  The  relationship  between  the 
infra-red  bands  for  carbon  disulphide  and  the  Raman 
lines  remains  obscure.  R.  A.  Morton. 

Raman  effect  from  powdered  crystals.  A.  C. 
Menzies  (Nature,  1929, 124, 511 — 512). — Raman  lines 
were  obtained  by  reflexion  from  powdered  potassium 
nitrate.  A.  A.  Eldridge. 

Primary  photo-electric  current  in  antimony 
glance.  K.  H.  Voigt  (Z.  Physik,  1929,  57,  154— 
162). — The  photo-electric  primary  current  with 
antimony  sulphide  has  been  investigated  with  respect 
to  its  change  with  time,  with  the  intensity  of  the  light, 
and  with  the  accelerating  voltage  applied.  The 
decrease  in  the  primary  current  after  shutting  off  the 
light  is  in  agreement  with  the  views  of  Gudden  and 
Pohl  (cf.  A,,  1921,  ii,  145;  1923,  ii,  718;  1925,  ii, 
343).  J.  W.  Smith. 

Photo-electric  behaviour  of  salts.  J.  Werner 
(Z.  Physik,  1929,  57,  192 — 22G). — It  has  been  shown 
that  cadmium  iodide,  lead  chloride,  and  potassium 
nitrate  are  all  photo-sensitive,  and  that  the  photo¬ 
electric  effects  to  be  observed  are  due  to  the  salts  them¬ 
selves  and  not  to  photochemical  decomposition  pro¬ 
ducts.  Using  an  accelerating  potential  of  40  volts, 
the  photo-electric  current  decreases  rapidly  with  time, 
but  finally  reaches  a  constant  value.  This  is  analogous 
to  the  behaviour  of  metals,  and  is  due  to  the  lowering 
of  the  concentration  of  free  electrons  in  the  surface, 
the  latter  being  determined  by  the  ratio  of  the  velocity 
of  the  liberation  of  electrons  to  the  velocity  of  their 
emission.  On  screening  off  the  light  or  on  application 
of  a  retarding  potential  a  recovery  is  observed.  The 
recovery  process  differs  in  the  two  cases.  Recovery 
in  the  light  under  the  influence  of  a  retarding  field  is 
brought  about  by  the  decrease  in  the  surface  concen¬ 
tration  of  free  electrons  being  neutralised  by  the 
further  liberation  of  electrons ;  this  can  also  be  partly 
effected  by  lowering  the  accelerating  potential. 
Recovery  in  the  dark  is  brought  about  by  the  return  of 
previously  emitted  electrons  to  the  surface. 

As  in  the  case  of  metals,  outgassing  at  first  increases 
the  photo-electric  sensitivity  of  cadmium  iodide,  but 
a  maximum  is  soon  reached,  after  which  a  decrease  is 
observed.  Very  complete  outgassing  stops  the  effect 
completely.  Water  vapour  seems  to  exert  a  specific 
influence  in  this  respect,  since,  after  a  preparation  has 
been  rendered  completely  insensitive  by  thorough 
outgassing,  the  admission  of  dry'gas  causes  no  change, 
whereas  when  a  little  moisture  is  introduced  recovery 
is  rapid.  J.  W.  Smith. 

Dielectric  constants  of  argon  and  neon.  A.  R. 
Bryan  (Physical  Rev.,  1929,  [ii],  34,  615 — 617  ;  cf.  A., 
1928,  1076). — Using  the  heterodyne  beat  method,  the 
values  found  relative  to  1*000589  for  air  were  1*000574 


and  T000148  for  argon  and  neon,  respectively,  at 

N. T.P.  (cf.  BraunmuhFs  value  for  argon  1  *00057 1 ; 

A.;  1927,  294).  N.  M.  Rligh. 

Dipole  moment  of  hydrocyanic  acid  and  of 
some  nitriles.  0.  Werner  (Z.  physikal.  Chem., 
1929,  B,  4,  371 — 392). — The  dipole  moments  of 
hydrocyanic  acid,  ace  to-,  propio-,  butyro-,  and 
benzo- nitrile  have  been  determined  by  measuring  the 
dielectric  constants  of  dilute  solutions  of  these  sub¬ 
stances  in  benzene.  An  improved  resonance  method 
is  described  which  makes  use  of  a  piezoelectric  quartz 
crystal  for  maintaining  a  constant  frequency.  The 
dipole  moments  of  the  nitriles  in  the  aliphatic  series 
increase  with  the  length  of  the  carbon  chain.  The 
dipole  in  these  substances  extends  more  over  the  whole 
molecule,  whereas  in  the  alcohols  and  amines  the  dipole 
is  localised  at  the  strongly  deformed  OH  and  NH2 
groups,  respectively.  It  is  calculated  that  the  dipole 
moment  would  reach  a  limiting  value  in  the  nitrile 
series  at  the  member  C0H13*CN.  Hydrocyanic  acid 
in  its  dielectric  properties  fits  in  regularly  as  the  first 
member  of  the  series  and  therefore  has  the  nitrile 
structure.  The  dielectric  constant  and  density  of 
solid  hydrogen  cyanide  have  been  redetermined  (£-iQ= 
3*4±0*2,  <Z-*>= 0*925±0*005).  O.  J.  Walker. 

Range  of  validity  of  the  method  of  dilute  solu¬ 
tions  for  the  determination  of  dipole  moments. 

O.  Werner  (Z.  physikal.  Chem.,  1929,  B,  4,  312 — 

320). — The  importance  of  the  three  terms  which  go  to 
make  up  the  total  polarisation  of  a  molecule,  as  deter¬ 
mined  by  the  method  of  dilute  solutions,  is  discussed. 
The  polarisation  due  to  the  deformation  of  the  atoms 
cannot  be  determined  with  certainty  and,  in  the  case 
of  heteropolar  substances  with  large  molecular  volume, 
can  no  longer  be  considered  as  a  small  correction  factor 
to  be  added  to  the  orientation  polarisation  of  the  whole 
molecule.  Measurements  of  the  dielectric  constants 
of  solutions  of  tetraisoamylammonium  picrate  in. 
benzene  show  that  that  substance  is  dissociated  even  in 
this  solvent.  The  dilute  solution  method  is  therefore 
not  applicable  in  such  a  case  for  determining  dipole 
moment.  O.  J.  Walker. 

Temperature  variation  of  the  dipole  moment. 
0.  Werner  (Z.  physikal.  Chem.,  1929,  B,  4,  393 — 
400). — The  distinction  between  rigid  and  non-rigid 
(flexible)  dipoles  is  discussed  (cf.  Hojendahl,  “  Studies 
of  Dipole  Moment,”  1928),  and  it  is  suggested  that 
the  two  types  of  dipole  may  be  distinguished  by 
studying  the  temperature  dependence  of  the  dipole 
moment.  A  variation  of  the  moment  with  the 
temperature  would  indicate  the  presence  of  an  equili¬ 
brium,  i.e.,  of  a  flexible  dipole.  This  is  illustrated  by 
measurements  of  the  dipole  moment  of  benzonitrile 
(rigid  dipole)  and  of  quinol  diethyl  ether  (flexible 
dipole)  in  dilute  benzene  solution  at  20°,  40°,  and  60°. 
The  moment  of  benzonitrile  is  constant  at  the  three 
temperatures,  whereas  that  of  the  quinol  ether 
increases  by  16%  from  20°  to  60°.  The  application  of 
the  above  view  to  the  elucidation  of  the  structure  of 
pentaerythritol  is  indicated.  %  O.  J.  Walker. 

Electric  moments  of  aromatic  2J -diamines.  A. 
Weissberger  and  R.  Sangewald  (Z.  physikal. 
Chem.,  1929,  B,  5,  237—240;  cf.  Williams,  A, 
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1928,  1180), — The  dipole  moments  of  tetramethyl-p- 
phenylenediamine  and  tetramethylbenzidine  have 
been  determined  in  Ar-benzene  solution  and  found  to 
be  1*23  X 10-M  and  1-25  xKH8  e.s.u.,  respectively. 
These  values  support  the  general  observation  that 
corresponding  disubstitution  products  of  these  types 
have  similar  dipole  moments.  The  results  further  indi¬ 
cate  that  the  figure  given  by  Williams  for  the  dipole 
moment  of  p-phenylenediamine  is  too  low,  and  cannot 
therefore  be  used  in  favour  of  a  Cf  folded  ”  formula  for 
benzidine.  F.  L,  Usher. 

Influence  of  solvents  and  other  factors  on  the 
rotation  and  rotation-dispersion  of  optically 
active  compounds.  XXVII.  Derivatives  of 
lactic  acid,  T.  S.  Patterson  and  A.  Lawson 
{J.C.S.,  1929, 2042 — 2051). — The  rotations  of  a  number 
of  esters  of  laetic  acid  have  been  determined  in  light 
of  six  different  wave-lengths  at  temperatures  from  0° 
to  140°.  The  results  show  that  the  lactic  acid  formerly 
described  as  cMactie  acid  should  be  called  Mac  tic  acid. 
The  general  behaviour  of  the  lactates  seems  to  be 
similar  to  that  of  the  tartrates. 

C.  W.  Hart-Jones. 

Influence  of  position  isomerism  on  specific 
properties.  JSL  Schoorl  (Ree,  trav.  chim.,  1929, 
48,  935 — 937). — The  molecular  refractions  (Glad- 
stone-Dale;  Lorentz-Lorenz),  molecular  coefficients 
of  refraction  (Eisenlohr,  A.,  1920,  ii,  717),  and 
parachors  of  o-,  m.  p.  29-3°,  df  1*0465,  1*5453,  m-t 

in.  p.  8°,  df  1-0336,  nf>  1*5398,  and  p-eresols,  m.  p. 
33*6°,  df  1  *0341,  1*5395,  are  calculated.  The  values 

for  the  m-  and  ^-derivatives  are  in  closer  agreement  in 
all  cases,  and  the  largest  difference  for  the  o- compound 
is  for  the  parachor  (o<p<m).  H.  Burton. 

Valency,  XIII.  Molecular  structure  of  the 
quadrivalent  derivatives  of  tellurium.  T.  M. 
Lowry  and  F.  L.  Gilbert  (J.C.S.,  1929,  2076—2091). 
— The  properties  of  the  quadrivalent  derivatives  of. 
tellurium  are  discussed  in  the  light  of  the  structure 
recently  assigned  to  the  p -compounds  by  Drew 
(this  .vol.,  546).  Drew’s  conclusion  that  the  conver¬ 
sion  of  the  a-  into  the  p-dihalides  involves  the  wander¬ 
ing  of  a  methyl  group  from  one  tellurium  atom  to 
another  is  verified,  but  the  contrast  between  these  salts 
is  not  sufficient  to  class  the  p-salts  as  necessarily 
complex  and  the  a- salts  as  always  monomeric.  There 
is  strong  a  priori  evidence  for  the  view  that  the  solid 
phase  of  the  a- compounds  may  have  a  similar  struc¬ 
ture  to  that  assigned  by  Drew  to  the  p- compounds. 
According  to  this  view,  the  solid  may  be  a  complex 
salt  [TcMe3]+[TcMeI4]~  or  an  aggregate  of  the  two 
components  TcMcgl,  TeMeI3.  In  the  case  of  the 
complex  salt  all  the  atoms  are  covalently  linked  to 
tellurium  and  may  be  expected  to  contribute  to  the 
colour  of  the  ion,  but  in  the  case  of  the  double  salt, 
one  of  the  iodine  atoms  should  be  colourless  as  in 
TeMelj.  The  existence  of  a  labile  red  and  a  stable 
purple  solid  form  of  the  bromotri-iodide  (Drew) 
TeMe3Br,TeMeI3  or  [TeMe3}+ [TeMeBrIs] “  could  be 
explained  by  formulating  the  red  crystals  as  the 
double  salt  and  the  purple  crystals  as  the  complex 
salt.  The  existence  of  an  orange  high-temperature 
and  a  purple  low- temperature  form  of  cydotelluripent- 
ane  di-iodide  (Morgan  and  Burgess,  A.,  1928,  435)  is 


similarly  explained.  The  absorption  spectra  of  many 
of  the  p -salts  have  been  examined,  and  the  molecular 
extinction  coefficients  determined  from  2000  to  5000  A. 
The  conductivities  of  the  p-methyl  and  -ethyl  bases 
have  been  determined  in  aqueous  solution,  and  those  of 
various  salts  in  the  fused  state  and  in  non-aqueous 
solvents.  The  solubilities  of  a- dimethyl telluronium 
di -iodide  in  various  organic  solvents  at  25°  are  given. 
The  parachor  of  diphenyl  telluride  gives  a  value  of 
77*4  units  per  atom  of  tellurium.  The  values  deter¬ 
mined  from  the  a-  and  p -dihalides  of  the  methyl  and 
ethyl  series  are  considerably  less. 

C.  W.  Hart-Jones. 

Theory  of  the  valency  octet  in  the  ‘ 1  torular  ' 1 
atom  model.  I — VII.  D.  RIdulescu  (Bui.  Soc. 
Stiinte  Cluj,  1928,  4,  263—279,  280—291,  292—305, 
300—311,  312—322,  323—325,  326—332;  Chem. 
Zentr.,  1929,  i,  1783— 1784).— Theoretical. 

A.  A.  Eldridge. 

Para-  and  ortho-hydrogen.  K.  F.  Bonhoeffer 
and  P.  Harteck  (Z.  physikal.  Chem.,  1929,  B,  5, 
292). — An  explanatory  note  regarding  a  passage  in  an 
earlier  paper  (cf.  this  vol.,  982).  F.  L.  Usher. 

Homogeneity  of  water.  K.  F,  Bonhoeffer  and 
P.  Harteck  (Z.  physikal. Chem.,  1929,  B,  5, 293 — 296). 
— From  consideration  of  the  various  terms  in  Nernst’s 
expression  for  vapour  pressure  it  is  shown  that  the 
ortho  and  para  modifications  of  a  liquid  should  have 
different  vapour  pressures ;  hence  fractional  distill¬ 
ation,  sublimation,  or  condensation  should  lead  to  a 
change  in  the  proportion  of  the  constituents  and  to 
the  possibility  of  detecting  a  difference  in  their  vapour 
pressures.  Theoretical  considerations,  supported  by 
some  preliminary  fractionation  experiments  with 
water,  made  it  evident  that  fractions  with  different 
vapour  pressures  could  not  be  expected  with  the  usual 
experimental  arrangement  owing  to  the  high  velocity 
with  which  equilibrium  between  the  ortho  and  para 
components  is  established.  Single  fractionations  were 
therefore  carried  out  with  conductivity  water  at  a  low 
temperature  as  rapidly  as  possible  and  the  vapour 
pressures  of  the  distillate  and  residue  measured  quickly 
and  accurately.  Even  under  these  conditions  no 
difference  could  be  detected.  The  negative  result  is 
attributed  entirely  to  the  high  velocity  of  transform¬ 
ation  of  one  modification  into  the  other. 

F.  L.  Usher. 

General  principles  of  oxidation-reduction  re¬ 
actions  and  of  chemical  combinations.  II,  III. 
B.  J ergen son s  (Z.  Elektrochem.,  1929,  35,  473—477, 
477 — 483;  cf.  this  vol.,  896). — A  discussion  of  the 
application  of  the  electronic  theory  of  valency  to 
inorganic  oxidation-reduction  reactions  and  to  the 
structure  of  various  organic  compounds. 

H.  T.  S.  Britton. 

Numerical  approximations  neglected  in  both 
chemistry  and  physics.  R.  Panebianco  (Schola 
et  Vita,  1929,  4,  163 — 172). — The  errors  introduced 
into  chemical  and  physical  data  by  the  neglect  or 
the  incorrect  application  of  the  theory  of  approxim¬ 
ations  are  pointed  out  and  discussed  with  illustrative 
examples.  L.  S.  Theobald. 

Determination  of  the  configuration  of  stereo- 
isomeric  ethylene  derivatives.  K.  von  Auwers 
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and  L.  Harres  (Z.  physikal.  Chem.,  1929, 143, 1 — -20). 
—The  relationships  between  the  b.  p.,  densities,  re¬ 
fractive  indices,  and  specific  elevations  of  the  esters 
of  stereoisoraeric  substituted  acrylic  acids  corre¬ 
spond  in  general  with  those  between  o-  and  p-benzene 
derivatives  of  analogous  structure,  in  accordance  with 
Langseth’s  assumption.  It  is  therefore  legitimate  in 
these  cases  to  reach  conclusions  regarding  configur¬ 
ation.  Numerous  exceptions,  however,  exist ;  the 
rule  is  not  valid  for  the  comparison  of  the  esters  of 
maleic  and  fumaric  acids  with  those  of  o-  and  tere- 
phthalic  acids,  neither  can  the  configuration  of  the 
oximes  be  deduced  by  comparison  of  the  physical 
constants  with  those  of  phenols.  H.  F.  Gillbe. 

Molecular  structure  of  triatomic  gases.  P.  N. 
Ghosh  and  P.  &  Mahanti  (Physikal.  Z.,  1929,  30, 
531 — 537). — Triatomic  molecules  may  possess  a  sym¬ 
metrical  linear  structure,  an  unsymmetrical  linear 
form,  or  a  structure  of  the  form  of  an  isosceles  triangle. 
From  data  on  the  dielectric  constant  and  the  rcfract- 
ivity  of  carbon  dioxide  (e— I)xl0-7  is  equal  to 
«-l)XlO-7}  indicating  a  symmetrical , linear  struc¬ 
ture  .  The  analysis  of  infra-red  spectra  and  the  Raman 
effect  supports  this  conclusion.  For  sulphur  dioxide 
£>?&- ,  indicating  an  unsymmetrical  structure.  The 
dipole  moment  is  large,  so  that  the  triangular  model  is 
more  probable  than  the  unsymmetrical  linear  form,  a 
conclusion  supported  by  the  infra-red  data.  For 
carbon  disulphide  indicating  that  the  linear 

structure  shown  by  carbon  dioxide  is  reproduced  in 
conformity  with  the  spectroscopic  data.  For  nitrogen 
peroxide  e>?t^  and  the  unsymmetrical  molecule  is 
more  likely  to  exhibit  the  triangular  than  the  linear 
form.  R.  A.  Morton. 

Molecular  energy  and  structure.  G.  Beck  (Z. 
anorg.  Chem.,  1929,  182,  332 — 342).— Various  regu¬ 
larities  in  the  properties  of  molecules  are  derived  on 
the  assumption  that,  the  electrons  in  a  molecule  in 
the  solid  state  comport  themselves  as  a  quasi-ideal 
gas.  H.  F.  Gillbe. 

Properties  of  salt-like  compounds  and  atomic 
structure.  A.  Hantzsch  and  H.  Carlsohn  (Z. 
Krist.,  1929,  69,  556 ;  Chem.  Zentr.,  1929,  i,  1889). — 
Polemical  (cf.  Fajans,  A.,  1928,  1170). 

A.  A.  Eldridge. 

[Properties  of  salt-like  compounds  and  atomic 
structure.]  K.  Fajans  (Z.  Krist.,  1929,  69,  557  ; 
Chem.  Zentr.,  1929,  i,  1889 — 1890). — A  reply  to 
Hantzsch  and  Carlsohn  (preceding  abstract). 

A.  A.  Eldridge. 

Shell  charge  and  proton  migration.  E.  Wi- 
3* erg  (Z.  physikal.  Chem.,  1929,  143,  97 — 118). — 
Theoretical.  It  is  assumed  that  when  a  proton  is 
detached  from  one  central  atom  to  combine  with 
another  it  moves  from  the  atom  with  the  greater 
effective  repelling  force,  as  measured  by  the  charge 
contributed  by  the  outer  electron  shell.  General 
definitions  of  acic]$ty  and  basicity  are  given,  and  the 
acidic  or  basic  properties  of  various  atomic  groupings 
are  discussed  and  explained  on  the  assumption  of 
protQn  migration  in  the  direction  indicated  by  this 
rule.  Different  stabilities  are  predicted  for  ammonium 
and  oxonium  compounds,  and  the  hydrolysis  of  certain 


sodium  compounds,  sodamide  and  sodium  mot-hide, 

is  explained.  F.  L.  Usher. 

Evaluation  and  interpretation  of  parachors. 
S.  A.  Mumford  and  J.  W.  C.  Phillips  (J.C.S.,  1929, 
2112 — 2133). — The  mean  CH2  paraehor  increment 
adopted  by  Sugden  (cf.  A.,  1924,  ii,  662)  is  too  small. 
New  values  calculated  for  the  various  atomic  and 
structural  constants  have  been  obtained  by  the  aid  of 
a  corrected  increment,  and  lead  to  an  improvement  in 
the  agreement  between  observed  and  calculated  values, 
especially  in  the  ease  of  compounds  of  high  mol.  wt. 
They  also  afford  a  rational  interpretation  of  paraehor 
variations  on  the  basis  of  intramolecular  strain.  The 
interatomic  stresses  in  substituted  ring  systems,  in 
branched- chain  derivatives,  and  in  compounds  con¬ 
taining  accumulated  negative  groups  arc  considered. 
The  departure  of  the  paraehor  from  additivity  in  such 
compounds  is  accounted  for  by  the  introduction  of 
strain  constants,  the  value  of  which  is  shown  to  give  a 
measure  of  the  alteration  in  the  effective  size  of  the 
central  atom  of  the  group.  The  parachors  of  hydroxy- 
compounds  and  amines  are  brought  into  line  with 
those  of  non- associated  compounds  by  assuming  tho 
effective  volume  of  the  hydrogen  atom  to  decrease  with 
increasing  electron  affinity  of  the  atom  to  which  it  is 
attached.  By  assigning  a  higher  value  to  halogen 
ions  than  to  bound  halogen  atoms,  the  apparent 
paraehor  anomaly  of  fused  salts  (Sugden  and  Wilkins, 
this  voL,  983)  is  overcome.  A  method  for  estimating 
such  ionic  parachors  is  indicated.  The  conclusions  of 
Sugden  and  co-workers  with  respect  to  different  types 
of  interatomic  linkings  are  not  invalidated. 

C.  W.  Hart-Jones. 

Determination  of  molecular  forces  from  the 
viscosity  of  a  gas.  H.  R.  Hass£  and  W.  R.  Cook 
(Proc.  Roy.  Soc.,  1929,  A,  125,  196—221;  cf.  A., 
1927,  616). — The  law  of  variation  of  viscosity  of  a  gas 
with  temperature  has  been  determined  on  the  basis  of 
Lennard- J ones’  molecular  model  (A.,  1925,  ii,  91), 
and  an  equation  is  derived  for  the  special  case  where 
the  mutual  actions  of  the  molecules  are  represented  by 
repulsive  and  attractive  forces  of  the  types  Xr~9  and 
respectively.  The  calculated  values  for  argon, 
hydrogen,  nitrogen,  carbon  dioxide,  air,  and  mercury 
vapour  are  in  fair  agreement  with  experiment  over  a 
limited  range  of  temperature,  but  no  agreement  is 
found  in  the  eases  of  helium  and  neon.  The  values  of 
the  force  constants  X  and  are  calculated  and  com¬ 
pared  with  those  deduced  from  the  equation  of  state, 
using  the  same  molecular  model ;  excellent  agreement 
is  obtained  in  the  values  of  X,  but  those  of  y,  show  a 
divergence.  It  is  possible  that  the  value  of  the  index 
m  is  incorrect.  L.  L.  Bircumsiiaw. 

Dimensions  of  diatomic  molecules.  J.  K. 
Syrkin  (Z.  physikal.  Chem.,  1929,  B,  5,  156 — 
159). — Mathematical.  Diatomic  homopolar  mole¬ 
cules  are  assumed  to  be  rigid  quadruples.  Their 
moments  can  be  calculated  from  the  critical  constants. 
From  the  size  of  the  moment,  the  dimensions  of  the 
quadrupole  can  be  obtained.  Results  are  given  for  a 
number  of  diatomic  gases,  which  are  in  good  agree¬ 
ment  with  the  nuclear  distances  obtained  by  a  study 
of  spectra.  A.  J.  Mee. 
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X_Ray  diffraction  by  amorphous  solids.  P, 
Krishnamurti  (Indian  J.  Physics,  1929,  4,  99 — 
108). — The  changes  in  the  X-ray  diffraction  maxima 
of  ordinary  rosin,  shellac,  and  a  synthetic  resin  of 
composition  (C7H6)n  have  been  observed  over  the 
temperature  range  28 — 120°.  For  shellac  and  the 
synthetic  resin  the  contraction  of  the  halo  is  greatest 
between  28°  and  45°,  whilst  for  rosin  the  maximum 
changes  take  place  at  about  65°. 

W.  E.  Downey. 

Ionisation  spectrometer  for  long-wave  X-rays. 
H.  Kulenkampff  and  B.  Woernle  (Physikal.  Z., 
1929,  30,  551 — 554). — A  preliminary  account  of  a 
new  instrument.  R.  A.  Morton. 

Effect  of  A-rays  on  certain  optical  properties 
of  liquids  and  glass.  F.  Allison  (Physical  Rev., 
1928,  [ii],  31,  306). — In  sucrose  and  tartaric  acid 
solutions,  X-rays  increase  the  induced  right-handed 
rotation  approximately  in  proportion  to  the  con¬ 
centration,  X-Rays  induce  in  glass  in  a  magnetic 
field  a  small  rotation  opposite  to  the  Faraday 
rotation.  L.  S.  Theobald. 

Influence  of  crystal  habit  on  the  Debye-tScher- 
rer  diagram.  J.  Bohm  and  F.  Ganter  (Z.  Exist., 
1928,  69,  17—25 ;  Chem.  Zentr.,  1929,  i,  2013). 

Isomorphism  and  homology.  P.  C.  Ray 
(Nature,  1929,  124,  4S0 — 481). — Ammonium  and 
potassium  beryllium  fluorides  are  complex  salts 
having  the  bivalent  anion  BcF4,  although  partly 
further  dissociated.  Double  salts, 
X2ReF4,YS04,6H20  (X=K  or  NH4,  Y=Ni,  Co,  or 
Zn;  X=K,  Y=Cu;  X=NH4,  Y=Fe,  M n,  Mg,  or 
Cd),  have  been  prepared.  These  salts  are  isomorphous 
with  the  double  sulphates  and  fluoberyllates. 

A.  A.  Eldridge. 

Favourable  direction  of  growth  of  some  metal 
crystals.  S.  Tstjboi  (Mem.  Coll.  Sci.  Kyoto,  1929, 
A,  12,  223— 226).— The  directions  of  growth  of 
crystals  of  aluminium,  lead,  zinc,  cadmium,  and  bis¬ 
muth  have  been  investigated,  when  crystallisation 
was  made  to  take  place  in  one  direction  by  drawing 
up  a  wire  from  the  molten  metal.  Aluminium  and 
lead  generally  grew  in  a  direction  parallel  to  the  (100) 
axis  of  their  face-centred  cubic  crystals,  and  the 
other  three  metals  nearly  perpendicular  to  the  principal 
axis  of  their  hexagonal  crystals.  The  most  favourable 
direction  is  closely  connected  with  the  form  of  the 
crystal  lattice.  C.  W.  Gibby. 

Examination  of  ice  crystals  by  A-rays.  U. 
Yoshida  and  S.  Tsuboi  (Mem.  Coll.  Sci.  Kyoto,  1929, 
A,  12,  203 — 207). — Ice  formed  on  the  surface  of  still 
water,  in  ice  columns  in  the  ground,  and  in  icicles 
has  been  examined  by  means  of  X-rays.  The 
direction  of  growth  is  in  each  case  parallel  to  the  basal 
plane  of  the  hexagonal  ice  crystal.  No  such  regularity 
is  found  in  ice  produced  by  sudden  cooling. 

C.  W.  Gibby. 

Method  of  producing  long  single  crystals  of 
metal.  Factors  influeiicmg  crystal  orientation 
and  perfection,  A.  Goetz  and  M.  F.  Hasler  (Proc. 
Nat.  Acad.  Sci.,  1929,  15,  646 — 656). — General 
methods  of  producing  large  crystals  are  discussed.  A 
two-stage  method  is  described  for  the  production  of 


crystals  of  any  desired  length  with  a  constancy  of 
diameter  to  less  than  2% ;  the  progressive  crystallis¬ 
ation  of  molten  metal  (bismuth)  in  a  glass  or  quartz 
tube  is  followed  by  the  remelting  of  the  metal  in  the 
tube  and  starting  a  new  crystallisation  by  drawing 
out  the  tube  and  metal  together  by  means  of  a 
mechanical  device  effecting  and  controlling  the  speed 
of  introduction  of  the  tube  into  a  furnace  and  its 
withdrawal.  The  zone  of  crystallisation  is  located 
and  the  effects  of  a  strong  magnetic  field  and  the 
temperature  gradient  on  the  orientation  were  studied. 
Variation  of  gradient  and  of  strain  applied  to  the 
crystal  influenced  the  orientation.  N.  M.  Bligh. 

Theory  of  re  crystallisation  of  pure  metals.  U. 
Dehlinger  (Ann.  Physik,  1929,  [v],  2,  749 — 793). — 
The  recrystallieation  temperature  is  found  on  the 
basis  of  experiment  to  be  best  defined  as  that  tem¬ 
perature  at  which  the  velocity  of  recrystallisation 
undergoes  a  sudden  change.  Recrystallisation  in¬ 
volves  at  least  two  successive  processes.  One  is  a 
loosening  of  inner  forces  (Verhakungen)  which  is  not 
detectable  by  X-ray  analysis,  but  nevertheless  fixes 
the  recryst&llisation  temperature  and  the  time 
factors.  The  other  is  the  recovery  or  grain  -formation 
as  a  result  of  inner  elastic  forces  persisting  in  the 
deformed  state.  An  extended  theoretical  discussion 
is  given.  R,  A.  Morton. 

Morphological  and  structural  relationships  of 
meteoric  iron  in  relation  to  its  evolution.  J. 
Leonhardt  (Neues  Jahrb.  Min.,  1928,  58,  A,  153— 
212 ;  Chem.  Zentr.,  1929,  i,  1915 — 1916). — An  X-ray, 
microscopical,  and  goniometric  study  shows  that  the 
structure  of  meteoric  iron  is  affected  by  secondary 
processes  of  growth  and  metamorphosis. 

A.  A.  Eldridge, 

X-Ray  study  of  iron-nitrogen  compounds. 
A.  Osawa  and  S.  Iwaizumi  (Z.  Krist.,  1928,  69,  26— 
34 ;  Chem.  Zentr.,  1929,  i,  2012). — In  the  nitride 
Fe4N,  cubic,  a  3-86  A.,  dc ^  6*57,  the  iron  atoms  form 
a  face-centred  lattice  with  one  nitrogen  atom  in  the 
unit  cell.  In  the  nitride  Fe2N,  hexagonal,  a  2*743  A., 
c  :  a  —  1*59,  5*02,  the  iron  atoms  form  a  close- 

packed  hexagonal  lattice  with  one  nitrogen  atom  in  the 
unit  cell.  A.  A.  Eldridge. 

Structural  investigation  of  Heusler’s  alloy.  S. 
Valentin er  and  G.  Becker  (Z.  Physik,  1929,  57, 
283 — 291). — X-Ray  spectrograms  of  alloys  of  the 
composition  Al(Cu,Mn)3  were  obtained,  and  combined 
with  metallographic  observations,  including  the 
change  of  length  on  tempering,  lead  to  the  result  that 
the  magnetic  properties  of  Heuslcr's  alloy  cannot  be 
attributed  to  any  particular  lattice  arrangement. 

A.  J.  Mee. 

Internal  strain  of  uniformly  distorted  alumin¬ 
ium  crystals.  K.  Yamaguchi  (Sci.  Papers  Inst. 
Phys.  Chem.  Res,  Tokyo,  1929,  11,  151—169; 
cf.  this  vol.,  248). — X-Ray  analysis  shows  that  the 
internal  strain  within  a  uniformly  distorted  aluminium 
crystal  is  chiefly  due  to  the  elastig  curvature  of  the 
crystal  which  is  necessarily  produced  by  slipping  of  a 
limited  area  on  the  slip  plane,  so  long  as  the  strain 
due  to  slip  does  not  exceed  about  0*2  or  0*3,  ,  The 
amount  of  rotation  of  the  slip  plane  (cf,  Taylor,  A., 
1928,  695)  increases  gradually  and  almost  linearly 
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with  increasing  amount  of  shear.  Specimens  with 
higher  resistance  to  slipping  are  also  the  most  strained 
internally  for  the  same  amount  of  shear,  thus  showing 
the  close  relationship  of  the  internal  strain  and  the 
work-hardening  of  the  metal.  J.  W,  Smith. 

Crystal  structure  of  the  chlorides  of  certain 
bivalent  elements.  L,  Pauling  (Proc.  Nat.  Acad. 
ScL,  1929, 15, 709 — 712). — Results  given  by  Bruni  and 
Ferrari  (A.,  1926,  995)  were  used  to  deduce  the 
atomic  arrangement  of  the  bivalent  chlorides  of 
cadmium,  magnesium,  nickel,  and  cobalt.  It  has 
also  been  shown  that  other  representatives  of  the 
same  class  are  manganese,  zinc,  ruthenium,  rhodium, 
palladium,  iridium,  and  platinum  chlorides.  The 
structure  found  is  one  closely  resembling  the  cadmium 
iodide  structure.  Each  cation  is  surrounded  by  six 
chloride  ions  approximately  at  the  comers  of  a 
regular  octahedron,  six  edges  of  which  are  shared  with 
other  octahedra  so  as  to  form  a  layer.  It  seems 
probable  that  the  cadmium  chloride  structure  is  the 
stable  one  for  substances  of  the  type  MX2  where  the 
cation  M  has  a  co-ordination  number  6  and  the  anion 
has  a  small  polarisability.  A.  J.  Mee. 

Crystal  structure  of  strontium.  F.  Simon  and 
E.  Vohsen  (Proc.  Nat.  Acad.  Sex.,  1929, 15,  695 ;  cf. 
A,,  1928,  694). — The  higher  value  found  by  King 
(this  voL,  749)  than  by  the  authors  (lac,  cit.)  for 
the  unit  cube  edge  of  strontium  is  due  to  the 
fact  that  King  worked  at  the  ordinary  temperature, 
whereas  the  authors  used  liquid  air  temperatures. 
When  this  is  corrected  for,  the  values  obtained  by  both 
sets  of  observers  agree  to  within  the  experimental 
error,  and  also  agree  with  those  obtained  by  Ebert 
(this  voL,  631).  A.  J.  Mee. 

Crystal  structure  of  some  binary  compounds 
of  the  platinum  metals*  II.  L,  Thomassen  (Z, 
physikal.  Chem.,  1929,  Bs  4,  277 — 287 ;  cf.  this  voL, 
030).— Four  further  compounds  have  been  investig¬ 
ated.  The  following  have  the  pyrites  structure : 
palladium  diarsenide,  PdAs2  (a  5*970±0*O04  A.), 
platinum  diphosphide,  PtP2  (a  5*683±0*004  A.), 
rhodium  disulphide,  RhS2  (a  5*574±0*005  A.). 
Platinum  monoantimonide,  PtSb  (a  4*1 30  ±0*004, 
c  5472±0*005  A.),  has  a  nickel  arsenide  structure. 
None  of  these  substances  is  ferromagnetic.  A  new 
determination  of  the  structure  of  platinum  di- 
arsenide,  PtAs*,  gave  a  value  of  a =5*957- +0*003  A. 

O*  J.  Walker. 

X-Ray  investigations  of  manganese  nitrides. 
G.  Hagg  (Z.  physikal.  Chem.,  1929,  B,  4,  346—370).— 
X-Ray  investigations  of  the  system  manganese- 
nitrogen  show'  the  existence  of  four  nitride  phases. 
The  manganese  nitrides  were  prepared  by  heating 
powdered  maganese  in  presence  of  gaseous  ammonia. 
The  phase  with  the  lowest  nitrogen  content  is  homo¬ 
geneous  at  about  2%  N  and  can  exist  only  above  500°. 
The  manganese  atoms  are  arranged  in  a  face -centred 
tetragonal  lattice  (for  2*2%  N  n— 3*765,  c= 3*684  A.), 
but  there  is  no  indication  of  a  regular  arrangement  of 
the  nitrogen  atoms.  The  next  higher  nitride  phase 
is  homogeneous  between  6*0  and  6*5%  N  at  400°  and 
below.  The  manganese  atoms  have  a  face -centred 
cubic  lattice  (a  3*855—3*860  A,  at  400°).  In  the 
third  phase  the  manganese  atoms  are  arranged  in  a 
4  M 


hexagonal  lattice  with  most  dense  spherical  packing, 
the  nitrogen  atoms  being  distributed  at  random  in 
the  spaces  between  them.  At  400°  the  lattice 
dimensions  increase  from  a  2*773,  c  4*520  A.  for 
9*2%  N  to  a  2*828,  c  4*528  A.  for  11*9%  N.  The 
fourth  phase  has  a  face-centred  tetragonal  arrange¬ 
ment  of  the  manganese  atoms,  the  dimensions  increas¬ 
ing  from  a  4*194,  c  4*031  A.  for  13*5%  N  to  a  4-207, 
c  4*129  A.  for  14%  N.  The  cubic  and  hexagonal 
phases  arc  analogous  to  two  phases  in  the  system  iron- 
nitrogen.  The  manganese  nitrides  can  exist  in  a 
stream  of  ammonia  at  atmospheric  pressure  even 
when  their  nitrogen  fugacity  is  greater  than  1  atm. 

O.  J.  Walker. 

Polymorphism  of  sodium  sulphate.  I. 
Thermal  analysis.  F.  0.  Keacek  (J.  Physical 
Chem.,  1929,  33,  1281 — 1303). — Heating  and  cooling 
curves  for  sodium  sulphate  over  the  range  190 — 280° 
indicate  that  five  distinct  modifications  of  this  sub¬ 
stance  exist,  but  owing  to  hysteresis  in  the  inversions 
the  equilibrium  temperatures  cannot  be  definitely 
fixed.  Approximate  values  are  quoted,  however, 
and  the  five  phases  are  identified  with  those  of 
previous  workers,  L.  3.  Theobald, 

Polymorphism  of  sodium  sulphate.  II. 
Densities  of  anhydrous  sodium  sulphate  at  25°. 
F.  C.  Keacek  and  R.  E.  Gibson  (J.  Physical  Chem., 
1929,  33,  1304 — 1308;  cf.  preceding  abstract). — - 
Density  determinations  at  25°±0*0I  show  that 
sodium  sulphate  can  exist  in  at  least  two  modifications 
at  the  ordinary  temperature  and  pressure.  These 
forms  are  thenardite  or  Na2S04-Y,  d  2* 664. ±0*001, 
and  Na2S04-III,  cl  2 *697 ±0*001,  which  is  the 
modification  finally  left  when  thenardite  is  heated 
above  200°  and  then  cooled.  Persistent  inclusions  of 
air  or  liquid  in  the  crystals  of  sodium  sulphate  limit 
the  accuracy  of  df.  "  L.  S.  Theobald. 

Structural  relations  of  alkali  sulphates.  R, 
Gossneb  and  F.  Mussgnug  (Z.  Krisfc.,  1929,  69,  448— 
454;  Chem.  Zentr.,  1929,  i,  1891). — The  lattice 
constants  of  sodium  sulphate  are  :  a  9*79,  b  5*89, 
c  12*31  A.,  the  corresponding  axial  ratio  being 
a  :  b  :  1*662  :  1  :  2*090.  The  unit  cell  contains 

8  mols.,  2*673,  space -group  Vf.  Results  for 
the  molecules  LiKS04,  NaK^(S04),f  K2804,  and 
Na2S04  are  compared.  A.  A.  Elbridge. 

Lattice  constants  of  copper  sulphate.  B,  Goss- 
ner  and  K.  Rruckl  (Z.  Krist.,  1929,  69,  422—426; 
Chem.  Zentr,,  1929,  i,  1801 — 1892). — -The  lattice 
constants  are  :  a  6*07,  b  10-78,  c  5*89  A.,  with  2  mols. 
of  CuS04»5H20  in  the  unit  cell,  the  corresponding 
axial  ratio  being  a:  b  :  c=0*563  : 1  :  0*546  (gonio- 
metric,  a:  b  :  e=0*5721  :  1  :  0*5554). 

A.  A.  Eldridge. 

Crystal  structure  of  anhydrous  alums 
IPR"(S04)  L.  Vegard  and  A.  Maurstad  fZ. 
Krist,,  1920,  69,  519—532;  Chem.  Zentr.,  1029/ 1, 
1892). — The  following  constants  (A.)  for  the  hexa¬ 
gonal  unit  cells  were  obtained  :  KA1(S04)2,  a  4*706, 
c  7*960 ;  NH4A1(S04)2,  a  4*724,  c  8*225;  NH4Fe(S04)*, 
a  4*825,  c  8*310;  KCr(S04)2,  a  4*737,  c  8*030.  The 
unit  cell  contains  1  mol. ;  space-group  Df. 

A.  A.  Eldridge. 
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Lattice  constants  and  the  space-groups  of 
barium  and  strontium  carbonates.  T.  A.  Wil¬ 
son  (Physical  Rev,,  1928,  [ii],  31,  305). — The  funda¬ 
mental  lattice  for  both  carbonates  is  the  simple 
orthorhombic  r0,  and  the  unit  cell  contains  4  mols. 
That  of  barium  carbonate  has  a0  5*2524:0*001, 
b0  S-828±0-002,  Cq  6-544±0'001  A.,  4-291  ± 

0  004 ;  the  corresponding  values  for  strontium  carbon- 
ate  are  5-118±0-003,  8-404  ±0-005,  6-082±0004  A., 
3*722  ±0*006.  The  space-group  of  barium  carbonate 
is  —  1G  (X— a),  and  that  of  strontium  carbonate 
probably  the  same.  L.  S.  Theobald. 

Cobaltammine  chloratosulphates  and  per- 
chloratosulphates,  and  a  comparison  of  the 
lattice  constants  of  cobaltiates  and  chromiates. 
O.  Hassel  and  H.  Kringstad  [with  I.  Oftedal] 
(Z.  anorg.  Chem.,  1929,  182,  281 — 288). — Hexam- 
minocobaltie  chloratosulphate,  prepared  from  the 
corresponding  chloride  by  liberation  of  the  base  with 
moist  silver  oxide  and  neutralisation  with  a  mixture 
of  sulphuric  acid  and  chloric  acid,  is  sparingly  soluble 
in  water  and  forms  yellow  octahedra.  Pcntammine- 
aquo-  and  liexammino-cobaltie  perchloratosulphatcs 
have  been  prepared  in  a  similar  manner.  The  lattice 
constants  in  A.  of  these  three  complexes,  all  of  which 
crystallise  in  the  cubic  system,  are  10-S0  4:0*01, 
10*89 iO‘01,  and  10*95^0*01,  respectively.  Tetram- 
minediaquocobaltic  perehloratosulphate,  obtained 
from  the  chloride,  forms  reddish- violet,  hexagonal 
prisms,  and  the  trihydrate  of  triamminotriaquo - 
cobaltic  perehloratosulphate,  prepared  from  triam- 
minotrinitritoeobaltie  chloride  by  direct  treatment  in 
acetic  acid  solution  with  a  mixture  of  sulphuric  and 
perchloric  acids,  forms  deep  reddish-violet  prisms ; 
although  both  substances  crystallise  in  the  hexagonal 
system,  the  elementary  cell  containing  4  mols,,  the 
X-ray  diagrams  differ  considerably.  Other  lattice 
constants  which  have  been  measured  are  :  pentam- 
mineaquoeobaltic  chloratosulphate,  10*734-0*01 ; 
hexamminochroru  ic  perchlorate,  11*545^0*005 ; 
pentammineaquochromic  perchlorate,  11*474-0*00 ; 
pcntammineaquochromic  bromatosulphatc,  10*535 4- 
0*005  A.  The  approximately  constant  difference 
between  the  lattieo  constants  of  the  hexammino-  and 
pcntammineaquo-compounds  indicates '  a  constant 
change  of  volume  by  substitution  of  ammonia  by  water, 
whereas  by  the  substitution  of  cobalt  by  chromium 
more  complex  relationships  exist.  The  larger  lattice 
dimensions  of  the  chromium  compounds  arc  to  be 
expected  in  view*  of  the  greater  nuclear  charge. 

H.  F.  Gellre. 

Fine  structure  of  the  chemical  elements.  J. 
Reckenkamp  (Zcntr,  Min.  Geol.,  1929,  A,  65 — 79; 
Chcm.  Zentr.,  1929,  i,  1890), 

Crystal  structure.  II.  A.  Nold  (Z.  Krist., 
1929,  69  ,  427—445;  Chem.  Zentr.,  1929,  i,  1890). 

Lattice  constant  of  barium  telluride.  V.  M. 
Goldschmidt  [with  E.  Brock  and  I.  Oftedal]  (Z. 
Krist.,  1929,  69,  411-414;  Chem.  Zentr.,  1929m, 
1891). — New  values  (4:0*002  A.)  are  6-986  and  6*984 A., 
in  accord  with  the  earlier  value  6*986. 

A.  A.  Eldridge. 

Change  [of  crystal  structure]  of  rubidium 
halides  by  pressure.  L.  Pauling-  (Z.  Krist.,  1928, 


69,  35—40 ;  Chem.  Zentr.,  1929,  i,  2011).— The 
caesium  chloride  structure  for  the  high-pressure 
modifications  of  rubidium  halides  is  supported. 

A.  A.  Eldridge. 

Translation  lattice  of  methylcellulose.  X-Ray 
investigations  on  cellulose  derivatives.  II.  C. 
Trogus  and  K,  Hess  (Z.  physikal.  Chem.,  1929, 
B,  4,  321—345;  cf.  A.,  1928,  1225),— Two  forms  of 
trimethylcellulose,  one  preserving  the  natural  fibre 
structure  of  ramie  and  the  other  corresponding  with 
the  mercerised  fibre,  have  been  studied.  The 
diagrams  for  both  agree  with  a  21*3,  b  25*6,  c  11*3  A. 
The  digonal  helical  axis  is  lacking  in  both.  Within 
the  limitations  of  technique  tho  diagram  to  bo  expected 
from  the  net  plane  distances  is  reproduced  experi¬ 
mentally.  Reference  is  made  to  the  uncertainty  of 
conclusions  connecting  intensity  measurements  and 
constitutional  problems  regarding  cellulose  and  also 
of  the  calculation  of  micellar  magnitudes  from  the 
breadth  of  interference  fringes.  The  interpretation 
of  the  digonal  helical  axis  in  the  fibre  diagrams  of 
cellulose  and  cellulose  hydrate  in  the  sense  of  prin¬ 
cipal  valency  chains  is  scarcely  to  be  reconciled  with 
the  mcthylcellulosc  diagram  without  recourse  to 
special  hypotheses.  R.  A.  Morton. 

Reversible  and  irreversible  lattice  changes  of 
cellulose  triacetate.  X-Ray  investigations  of 
cellulose  derivatives.  III.  K.  Hess  and  C. 
Trogus  (Z.  physikal.  Chem.,  1929,  B,  5,  161—176; 
cf.  preceding  abstract) . — When  fibrous  cellulose 
triacetate  is  allowed  to  swell  in  cyclohexanone,  methyl 
alcohol,  benzene,  pyridine,  or  a  chloroform-methyl 
alcohol  mixture,  an  expansion  of  the  lattice  at  right 
angles  to  the  fibre  is  observed,  and  the  original 
dimensions  are  regained  when  the  solvent  is  removed 
by  drying  or  displacement.  If,  however,  the  material 
is  completely  dispersed  in  chloroform  the  lattice  is 
destroyed,  and  on  reprecipitation  with  methyl 
alcohol  a  different  lattice  is  formed.  The  change  in 
the  lattice  structure  corresponds  with  a  marked 
difference  in  external  properties,  the  reprecipitated 
material  consisting  of  doubly  refracting  crystalline 
needles,  possessing  when  swollen  a  lower  elastic 
limit,  and  incapable  of  forming  a  film  on  drying.  The 
lattice  of  this  second  form  remains  unchanged  when 
the  substance  is  moistened  with  organic  liquids.  The 
nature  of  the  process  of  dissolution  is  discussed  in  the 
light  of  the  observations.  F.  L.  Usher. 

Silk  fibroin,  II,  0.  Kratky  (Z.  physikal. 
Chem,,  1929,  B,  5,  297—300 ;  cf.  Brill,  A.,  1924,  i, 
102). — A  preliminary  account  of  the  application  of 
improved  experimental  methods  (cf.  Weissenberg, 
this  vol,,  493)  to  the  X-ray  examination  of  silk 
fibroin.  F.  L.  Usher. 

Crystal  structure  of  tartaric  acid,  isohydro¬ 
benzoin,  and  rubidium  tartrate.  A,  Reis  and  W. 
Schneider  (Z.  Krist.,  1928,  69,  62 — 76;  Chem. 
Zentr.,  1929,  i,  2524). — Tartaric  acid  and  fsohydro- 
benzoin  crystallise  in  space-group  C%  with  2  mols.  in 
the  unit  cell.  The  following  values,  respectively,  are 
recorded:  Ti%m  7*68,  12*40:  Tm0)  6*03,  7*92;  Tml) 
648,  5*81  A. ;  (3  100°  17%  92°  63'.  Rubidium  tartrate, 
Rb204H4Og3  crystallises  in  space-group  Dj  (Dl)  with 
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6  mols.  in  the  unit  orthohexagonal  cell ;  Tmm  7*17, 
Tmi)  13*19  A.  A.  A.  Eldridge. 

Crystal  structure  of  anhydrous  mesotartaric 
acid  and  tartrates.  W.  Schneider  (Z.  Krist., 
1929,  69,  49—61 ;  Chem.  Zentr.,  1929,  i,  2523—2524). 
— The  smallest  (triclinic)  translation  cell  has  T(10m 
9-24,  r(010, ;6-33,  Tmi) 5-45  A.;  a  70-5°,  £78-0°,  y 79-5*, 
and  contains  2  mols.  of  C4HrOg.  The  thallium  salt 
contains  4  mols.  of  T1204H406;  Tixm  13*66,  21<00l) 
7*63 A.;  P  86°  37'.  Potassium  mesotartrate  di¬ 
hydrate  has  a  :  b  :  c=l*019  :  1  :  T600;  a  95°  44', 
p  102°  52',  y  61°  46' ;  the  unit  cell  contains  2  mols.  of 
KAH40S32H20;  Tiim  7*02,  Tmi)  11*02  A. 

A.  A.  Eldridge. 

X-Ray  studies  on  pentaerythritol.  H.  Mark 
and  G.  von  Stjsich  (Z.  Krist.,  1928,  69,  105 — 117; 
Chem.  Zentr.,  1929,  i,  2520 — 2521). — The  following 
values  were  obtained  :  a  6*09,  c  8*79  A. ;  2  mols. 
C6EL204  in  the  unit  cell ;  space-group  G\  or  S% 

A.  A.  Eldridge. 

Crystal  structure  of  pentaerythritol,  penta- 
erythrityl  tetra-acetate,  and  dibenzylidenepenta- 
erythritol.  F.  A.  van  Melle  and  H.  B.  J.  Shurink 
(Z.  Krist.,  1928,  69,  1 — 16 ;  Chem.  Zentr,,  1929,  i, 
2521). — Studies  on  the  crystal  structure  of  com¬ 
pounds  CX4  are  discussed.  Pentaerythrityl  tetra¬ 
acetate  has  space-group  Dibenzylidcnepenta- 

erythritol  has  c  :  a=6*09 ;  J0001  36*7  A.;  the  unit 
cell  contains  3  mols.  A.  A.  Eldridge. 

Crystalline  form  of  thiophen  and  its  solid  solu¬ 
tions  with  benzene.  G.  Brunt  and  G.  Natta  (Ecc. 
trav,  chim.,  1929,  48,  860 — 863). — The  axial  ratios 
a  :b  :  c  =0*771  :  1  :  0*704  have  been  found  for 
benzene  crystals  at  about  — 170°  in  an  X-ray  examin¬ 
ation  using  a  calcium  antieathode.  These  results 
confirm  those  of  Cox  (A.,  1928,  1081).  Thiophen 
crystallises  with  a  tetragonal  cell  with  an  axial  ratio 
c/ff— 1*32,  containing  4  mols.  At  about  —170° 
the  dimensions  of  the  cell  are  a  7*22,  c  9*53  A. ; 
v=497T0x  10~2*  cm3.,  1*123.  Benzene  and 

thiophen  are  not  isomorphous,  but  exhibit  isodi¬ 
morphism  by  reason  of  their  similar  crystalline  form 
and  dimensions.  Solid  solution  crystals  separating 
from  mixtures  containing  75 — 50%  of  thiophen  give 
photograms  identical  with  those  of  thiophen,  the 
contractions  in  the  lattice  dimensions  varying  from 
0*01  to  0*03  A.  F.  G.  Tryhorn. 

Crystal  structure  of  tysonite  and  some  arti¬ 
ficial  lanthanide  fluorides.  I.  Oftedal  (Z.  physi¬ 
cal.  Chem.,  1929,  R,  5,  272 — 291). — Powder  diagrams 
of  tysonite  ([Ce,La]F3),and  of  specimens  of  lanthanum, 
cerium,  praseodymium,  neodymium,  and  samarium 
fluorides  prepared  in  the  laboratory  have  been  made. 
A  common  structure  is  proposed  for  all  the  substances 
named  :  a  hexagonal  elementary  cell  with  e-axis  of 
the  order  7  A.  and  axial  ratio  1*77,  containing  two  metal 
ions.  From  the  Laue  diagram  of  tysonite  it  is  inferred 
that  the  above  is  a  pseudo-cell,  the  smallest  cell 
compatible  with  the  diagram  being  three  times  as 
large,  and  containing  6  mols.  of  RF3.  The  axial 
ratio  is  about  1*023  for  all  the  substances. 

F.  L.  Usher. 

Technique  for  X-ray  examination  of  crystal 
structures  with  many  parameters.  W.  L.  Bragg 


and  J.  West  (Z.  Krist.,  1928,  69,  118 — 148 ;  Chem. 
Zentr.,  1929,  i,  2012). 

Structure  of  diopside,  CaMg(Si03k.  B,  War¬ 
ren  and  W.  L.  Bragg  (Z.  Krist.,  1928,  69,  168—193; 
Chem.  Zentr.,  1929,  i,  2013). 

Fine  structure  of  brookite.  J.  H.  Sturdivant 
and  L.  Pauling  (Z.  Krist.,  1929,  69,  557—559 ; 
Chem.  Zentr.,  1929,  i,  1892). — Schroder’s  results  (ibid., 

1928,  67,  485)  are  based  on  an  error. 

A.  A.  Eldridge. 

Crystal  structure  of  the  .4 -modification  of 
sesquioxides  of  the  rare-earth  metals.  L.  Paul¬ 
ing  (Z.  Krist.,  1929,  69,  415 — 421 ;  Chem.  Zentr., 

1929,  i,  1891). — Contrary  to  Zac hari ascii1  s  view,  a 
structure  having  symmetry  Dld  is  proposed. 

A.  A.  Eldridge, 

Comparative  X-ray  examination  of  magnes¬ 
ium  silicates.  B.  Gossner  and  F.  Mussgnug 
(Neues  Jahrh.  Min.,  1928,  58,  213—252 ;  Chem. 
Zentr.,  1929,  i,  1892). — Prismatin  (Si02  33*20, 
A1203  42*36,  Fe203  0*30,  FeO  5*81,  MgO  11*76,  Na20 
5*07,  K20  0*83,  H20  1*62%,  d  3*280)  forms  a  rect¬ 
angular  parallelepiped,  a  13*86,  b  16*02,  c  6*78  A. 
(calc,  a  :b  :  c= 0*865  :  1  :  0*423),  and  is  considered  to 
be  3AI203,4MgSi03  with  4  mols.  in  the  unit  cell. 
Kornerupin  has  c  6*8  A.  Sapphirin  has  a  :b  :  c= 
0*667  :  1  :  0*691,  p— 105°  29'  (approx.),  with  8  mols. 
of  2Al203,Mg2Si04  (partial  replacement  of  SiMg  by 
Al2)  in  the  unit  cell.  Actinolite  has  a ;  b  :  e= 
0*536  :  1  :  0*290,  (3=105°  36'.  Glaucophane,  with 
4  mols  of  NaA!Si206,2MgSi03  in  the  unit  cell,  has 
a  :  b  :  c  =0*543  :  1  :  0*300,  (3=104°  10'. 

A.  A.  Eldridge. 

Aenigmatite  and  its  position  in  the  silicate 
system.  B.  Gossner  and  F.  Mussgnug  (Zentr.  Min. 
Geol.,  1929,  A,  5—11 ;  Chem.  Zentr.,  1929,  i,  1914).— 
The  unit  cell  has  a  18*3,  b  18*3,  c  10*6  A,,  a  96-5°, 
p  96*5°,  r  113*5°.  A.  A.  Eldridge. 

Thortveitite.  B.  Gossner  and  F.  Mussgnug 
(Zentr.  Min.  Geol.,  1929,  1 — 5;  Chem.  Zentr.,  1929,  i, 
1915). — Thortveitite,  monoclinic,  2Si02,Se203?  has 
a  6*56,  b  8*58,  c  4*74  A.,  p  103°  8',  whence  a  ;  b  :  c= 
0*767:1:0*552.  The  unit  cell  contains  2  mols. ; 
space-group  C?*,.  A.  A.  Eldridge. 

Magnetic  birefringence  in  solutions  and  its 
relation  to  crystal  structure  and  properties.  M. 
Ramanadham  (Indian  J.  Physics,  1929,  4,  109 — 
130). — Benzene,  naphthalene,  phenanthrene,  azo¬ 
benzene,  and  anthracene  showf  positive  magnetic 
double  refraction  in  ascending  order  of  magnitude. 
Nitro-aromatic  compounds,  maleic  acid,  nitrates,  and 
nitrites  also  give  the  effect.  The  knowm  magnetic 
and  optical  properties  of  these  various  crystalline 
compounds  have  been  related  to  the  magnetic  bire¬ 
fringence  exhibited  by  them,  on  the  assumption  that 
the  molecules  inside  the  crystal  are  all  parallel. 

W.  E.  Downey. 

Anomalous  diamagnetism  of  graphite.  S. 
Paramasivan  (Indian  J.  Physics,  1929,  4,  141 — 
146). — Seven  varieties  of  amorphous  carbon  have 
been  found  to  show'  specific  diamagnetic  susceptibility 
between  0*36  xl(H  and  0*53  X  10"6.  Graphite  gives 
values  3*5  x  10-6  to  4*2  X  10"6,  diamond  0*47  x  lO^5,  and 
graphitic  anthracite  0*97  xlCH.  W.  E.  Downey. 
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Structure  of  the  atomic  magnet  in  ferromag¬ 
netic  materials.  R,  Forrer  (J.  Phys.  Radium, 
1929,  [vi],  10,  247 — 262). — A  fine  metal  wire  is 
annealed,  stretched  to  the  breaking  point,  wound  on  a 
mandrel  six  times  the  wire  diameter  to  give  it  a  slight 
permanent  curvature,  and  straightened  by  inserting 
it  into  a  capillary  tube.  Such  a  wire  gives  a  very 
simple  magnetisation  curve  in  which  the  reversible 
and  irreversible  components  are  almost  completely 
separated.  It  is  concluded  from  comparisons  with 
models  that  in  nickel  there  are  two  magnetic  moments 
at  right  angles  to  each  other.  This  doublet  may  be 
oriented  without  respect  to  the  crystallographic  axes 
and  is  influenced  by  a  magnetic  field.  In  ferro¬ 
magnetic  materials  the  hysteresis  cycle  results  from 
a  rotation  and  inversion  of  the  magnetic  multiples 
The  multiplet  is  deformable,  and  may  close  up  under 
the  action  of  an  intense  field*  resulting  in  saturation. 
Similar  considerations  lead  to  the  assumption  of  a  tri- 
rectangular  triplet  in  electrolytic  iron. 

0.  J.  Smitheels, 

Degeneration  of  paramagnetism  at  high  tem¬ 
peratures.  A.  ScHiBLor  (Helv.  phys,  Acta,  1928,. 
1,  578—600 ;  Clicrn.  Zentr.,  1929,  i,  2392). 

Degeneration  of  electron  rotation  and  magnet¬ 
ism  at  low  temperatures .  A .  Sohideoe  (Heir,  phys . 
Acta,  1928, 1,  601—612;  Chem;  Zentr.,  WH>,  i,2392). 

Fused  paramagnetic  salts.  L.  A.  Welo  (Nature, 
1929, 124,  575 — 576). — Values  of  c  and  0  for  solid  and 
fused  hydrated  salts-  are  tabulated,  and  curves  are 
given.  Coalescence  of  the  salts  may  be  mistaken  for 
fusion.  A.  A.  Eebbibge. 

Magnetic  quadripole  moment  of  the  iron  atom. 
N.  S.  Amtooy  (Z.  Physik,  1929,  57,  249— 256;  cf. 
this  vol.,  24$,  752).— Mathematical.  Expressions 
are  derived  for  the  dipole  energy  density  of  a  body- 
centred  lattice  and  also  for  its  quadrupole  energy 
density.  These  are  applied  to  the  case  of  the  iron 
atom.  The  qu&drupole  moment  of  the  iron  atom  is 
calculated  By  two  entirely  independent  methods,  the 
results  being  in  satisfactory  agreement  (4*50  X  1Q“29 
and  4*54  x  10~29).  J.  W.  Smith, 

Hall  effect,  electrical  conductivity,  and  thermo¬ 
electric  power  of  the  copper-tin  series  of  alloys. 
E.  Stjsfhems  (Phil.  Mag.,  1929,  [vii]„  8,  273—289; 
of.  this  voh,  384). — -The  resistance  of  the  alloys  was 
determined,  with  annealing,  until  a  constant  value 
was  obtained.  The  temperature  coefficient  of 
resistance,  thermo-electric  power,  and  Hall  effect  were 
then  determined  for  the  alloys  in  this  final  state. 
Singular  points  corresponding  with  both  Cu3Sn  and 
Cw4Sn  were  obtained  in  each  of  the  curves-  relating 
these  constants  and  the  concentration  of  one  metal  in 
the  alloy.  The  Hall  effect,  although  negative  for 
copper  and  tin,  is  positive  for  Cu3Sn  and  Cu<;(Sn  and 
for  alloys  of  composition  ranging  between  74%  Cu, 
26%  Sn,  and  4%  Cu,  96%  Sn.  Cu3Sn  has  the 
maximum  positive  Hall  coefficient  0  000935,  or 
approximately  one  half  that  of  Cu3Sb.  The  effect  of 
annealing  on  the  resistivity  of  the  alloys  depends  on 
their  composition.  *  N*  M.  RmGH, 

Barkhausen  effect  in  iron,  nickel,  and  perm¬ 
alloy.  I.  Measurement  of  discontinuous 


change  in  magnetisation.  R.  M,  Bozorth  (Physi¬ 
cal  Rev.,  1929,  [ii],  34,  772 — 784). — The  magnetic 
material  was  placed  in  a  slowly  and  uniformly  chang¬ 
ing  magnetic,  field,  and  the  discontinuities  in  the 
magnetisation,  characteristic  of  the  Barkhausen 
effect,  were  followed  through  the  E.M.F.  created  in  a 
surrounding  coil  of  wire.  It-  was  found  that  the 
changes  in  magnetisation  taking  place  suddenly  in 
large  groups  of  atoms  account  quantitatively  for  the 
whole  change  in  magnetisation  w  hieh  corresponds  with 
the  steeper  part  of  the  hysteresis  loop.  The  magnetic 
moments  of  only  a  very  small  number  of  atoms  are 
reversed  in  groups  smaller  than  1010  atoms,  or  a 
volume  of  1(H3  e.c.  The  maximum  size  of  the  discon¬ 
tinuities  for  each  material  was  found  to  be  about  the 
same,  corresponding  with  the  complete  reversals  of  the 
elementary  magnets  in  a  volume  of  about  1CH*  e.c. 
Previous  discordant  results  are  attributed  to  different 
decay  rates  of  eddy  currents.-  N.  M.  Buck. 

Theory  of  magneto-optical  phenomena  in 
crystals.  J.  Begqttebel  (J.  Phys.  Radium,  1929, 
[vil,  10,  313 — 320,  and  Z.  Physik,  1929,  58, 205—216). 
— See  this  vol,,  1134. 

Paramagnetic  properties  of  rare  earths.  B. 
Carrera  and  A.  Dtjrerier  (Anal.  Pis.  Quim.,  1929, 
27,  671— 682).— See  this  vok,  982. 

Magnetic  susceptibility  of  nitric  oxide  at  296° 
and  216°  Abs.  F.  Bitter  (Proc.  Nat.  Acad,  ScLr 
1929,  15,  638— 642),— By  an  improved  form  of  the 
method  of  hanging  a  test  body  surrounded  by  the  gas 
to  be  measured  in  an  inhomogeneous  magnetic  field, 
results  were  obtained  in  good  agreement  with  the 
theoretical  calculations  of  VanVleck  (cf.  A.,  1928, 572), 

N.  M.  Book. 

Problem  of  magnetism,  W,  Geklach  (J.  Phys. 
Radium,  1929,  [vi},  10,  273 — 282). — Methods  for  the 
direct  measurement  of  the  moment  of  a  free  atom 
from  photomicrographs  of  atomic  rays  under  the' 
influence  of  a  magnetic  field  are  described.  Simple 
patterns  are  obtained  for  atoms  having  a  magnetic 
moment  of  one  Bohr  magneton ;  more  complicated 
patterns  indicate  the  existence  of  atoms  with  more 
than  one  magneton.  The  orientation  of  the  atoms 
appears  to  correspond  with  a  maximum  moment; 
birefringence  expected  for  paramagnetic  gases  is  not 
observed.  Another  method  of  atomic  moment  deter¬ 
mination  is  that  of  Weiss  from  susceptibility  measure¬ 
ments  and  the  Curie  constant.  Prom  calculations  on 
the  paramagnetic  saturation  of  gadolinium,  sulphate 
it  is  shown  that  the  moments  of  the  gadolinium  ion 
calculated  with  LangevhTs  theory  by  the  method  of 
atomic  rays,  and  indirectly  with  the  laws  of  space 
quantisation,  respectively,  are  in  the  same  numerical 
relation  as  the  Weiss  and  Bohr  magneton.  BecquercFs 
magneto-optical  measurements  on  paramagnetic 
saturation  are  a  proof  of  space  quantisation.  Direct 
measurements  of  the  susceptibility  of  potassium 
vapour  were  attempted,  and  the  calculated  Curie 
constant  is  in  good  agreement  with  that  calculated 
from  the  Bohr  magneton.  It  is  concluded  that  the 
susceptibility  of  diamagnetic  gases  is  independent  of 
the  temperature  and  pressure.  Ferromagnetism  and 
its  relation  to  dm-  and  para-magnetism  is  briefly 
discussed.  N.  M.  Blig-h. 
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Superstructure  and  magnetic  susceptibility  in 
the  system  copper-gold.  H.  J.  Seemann  and  E, 
Vogt  (Ann.  Pliysik,  1929,  [v],  2,  976 — 990), — The 
variation  of  diamagnetic  susceptibility  with  con¬ 
centration  lias  been  measured  for  the  gold-copper 
mixed  crystal  series.  Alloys  of  the  composition 
Cu3Au  and  CuAu  in  certain  circumstances  exhibit 
super-imposed  structure  lines  consistent  with  a 
regular  arrangement  of  the  constituent  atoms ;  e.g., 
the  corners  of  the  elementary  cube  may  be  occupied 
by  gold  atoms  and  the  face-centres  by  copper  atoms. 
The  relation  between  susceptibility  and  the  appear¬ 
ance  of  super-structure  has  been  determined  for 
alloys  of  the  composition  Cu3Au  and  CuAu,  and  it 
is  found  that  for  the  former  an  increase  and  for  the 
latter  a  decrease  in  diamagnetic  susceptibility 
accompanies  the  production  of  regular  atomic  dis¬ 
tribution  in  the  lattice.  Control  experiments  on  alloys 
differing  in  composition  from  the  whole -number 
ratios  indicated  no  difference  in  susceptibility  for 
quenched  and  slowly- cooled  specimens.  No  explan¬ 
ation  is  available  for  the  difference  in  sign  of  the  effect 
with  Cu3Au  and  CuAu.  E.  A.  Morton. 

Magnetic  susceptibility  of  csesium  in  the  solid 
and  liquid  state.  C.  T.  Lane  (Phil.  Mag.,  1929, 
[vii],  8,  354 — 362 ;  cf.  Crow,  A.,  1926,  14;  Sucksmith, 
A.,  1926,  782 ;  McLennan,  A.,  1927,  1017).— Deter¬ 
minations  were  made  with  highly  purified  caesium, 
using  the  Gouy  method  for  the  liquid  and  a  modified 
form  of  this  method  for  the  solid  metal.  Caesium  was 
found  to  bo  paramagnetic ;  the  values  for  the  specific 
susceptibility  were  +0*22  xl0~6  and  +0*20  x  10-°  in 
the  solid  and  liquid  state,  respectively,  in  good  agree¬ 
ment  with  the  value  for  the  solid  state  calculated  on 
Pauli’s  theory.  N.  M.  Bligh. 

Electrical  conductivities  of  liquid  alkali-metal 
amalgams.  D.  Boohariwalla,  G.  R.  Paranjpe, 
and  M.  Prasad  (Indian  J.  Physics,  1929,  4,  147 — 
160). — The  liquid  sodium,  potassium,  and  lithium 
amalgams  show  break  points  in  the  conductivity- 
concentration  curves  as  pointed  out  by  Hine  (cf.  A., 
1917,  ii,  287).  The  conduction  has  been  shown  to  be 
metallic  and  not  electrolytic.  W.  E.  Downey. 

Specific  resistance  and  purity  of  sodium 
electrolysed  through  soda-glass.  J.  It.  Nielsen 
(Physical  Rev.,  1928,  [ii],  31,  304). — The  specific 
resistance  for  solid  sodium,  containing  0*08%  K  as 
the  only  detectable  impurity,  between  30°  and  90°  is 
4661  xMHx  (1+0*00484 1)  and  for  liquid  sodium 
below  160°,  9828  x  10~9  x  [1  +0*00354(*  - 100)  + 
O-0OOOOO39(£— 100)2].  L.  S.  Theobald. 

Electrical  conductivity  of  natural  and  artificial 
sodium  chloride  crystals.  A.  D.  Goldhammer 
(2.  Pliysik,  1929,  57,  173—185;  cf.  Salessky,  this 
vol.,  384). — Between  120°  and  200°  sodium  chloride 
crystals  obey  Ohm’s  law  up  to  600  volts.  The 
temporary  production  of  polarisation  and  its  mag¬ 
nitude  are  determined  by  the  temperature  and 
potential  applied.  Quantitative  conductivity 
measurements  show  that  crystals  should  be  divided 
into  two  groups :  (a)  natural  crystals  and  old 

synthetic  crystals,  and  (b)  synthetic  crystals,  with  or 
without  the  addition  of  foreign  ions.  The  con¬ 


ductivity  of  the  crystals  is  shown  to  be  strongly 
dependent  on  the  presence  of  small  quantities  of 
foreign  ions  introduced  into  the  crystal  lattice  during 
preparation  of  the  crystal.  J,  W.  Smith. 

Mechanism  of  metallic  conduction.  H.  j\L 
Barlow  (Phil.  Mag.,  1929,  [vii],  8,  289 — 304). — 
The  electron  fluid  theory  of  conduction  recently 
proposed  (cf.  this  vol.,  496)  is  developed.  It  is  shown 
that  the  application  of  an  E.M.F.  to  a  metal  bar 
involves  a  distortion  of  the  electron  orbits ;  the  larger 
is  the  number  of  valency  electrons  the  greater  is  the 
work  necessary  for  distortion  and  the  higher  is  the 
resistance  of  the  conductor.  The  new  theory  is 
developed  mathematically  with  regard  to  the  ordinary 
phenomena  of  conduction  and  their  relation  to  thermal 
conductivity.  N.  M.  Bligh. 

Internal  specific  heat.  I.  W.  Jazyna  (Jacyno) 
(Z.  Physik,  1929,  57,  341 — 344). — Theoretical.  Using 
the  assumption  of  uniform  energy  distribution,  the 

heat-mol.  wt.”  and  the  14  internal  absolute  ” 
specific  heat  of  gases  are  calculated.  Results  arc  given 
for  sixteen  common  gases.  A.  J.  Mee. 

Recrystallisation  of  substances  of  low  m.  p, 
and  of  ice.  G.  Tammann  and  K.  L.  Dreyer  (Z. 
anorg.  Chem.,  1929,  182,  289 — 313). — -The  recrystall¬ 
isation  at  constant  temperature  of  transparent 
substances  such  as  camphor,  pinene  hydrochloride, 
and  ice  has  been  studied  by  direct  visual  observation. 
The  nature  of  the  displacement  experienced  by  the 
particles  is  determined  by  tho  orientation  of  adjacent 
crystals,  but  the  velocity  of  this  displacement  is 
governed  by  the  concentration  of  minute  films  of 
impurities  which  separate  on  the  surface  of  the 
particles ;  such  films  have  been  isolated  as  honey¬ 
combed  structures  after  removal  of  the  crystal.  This 
view  is  supported  by  the  observation  that  decrease  of 
the  amount  of  impurities  present  results  in  an  increase 
of  the  recrystallisation  velocity,  and  that  mechanical 
working  causes  the  recrystallisation  velocity  to 
diminish  on  account  of  the  more  rapid  separation  of 
the  impurities.  H.  F.  Gillbe. 

Alternation  in  the  heats  of  crystallisation  of 
the  normal  monobasic  fatty  acids.  IV.  W.  E. 
Garner  and  (Miss)  A.  M,  King  (J.C.S.,  1929,  1S49 — 
1861;  cf.  A.,  1924,  ii,  239;  1926,  1087).— The  follow¬ 
ing  values  have  been  obtained  for  the  heats  of 
crystallisation  of  these  acids :  margaric,  i2*22; 
tricosoic,  17*60 ;  pentacosoic,  20*00 ;  behenic,  18*75 ; 
lignoceric,  21*10;  cerotic,  52*25  kg.-cal./mol.  Q  and 
QjT  when  plotted  against  the  number  of  carbon  atoms 
give  linear  relationships  for  both  tho  odd  and  even 
acids.  The  equation  for  the  setting  points  of  the  odd 
acids  is  T,= (0-9851n— 4-49)/(0*002505»— 0-0071)  and 
gives  a  convergence  temperature  of  112*2°.  Cerotic 
acid  is  an  exception,  but  X-ray  analysis  shows  it  to 
be  a  mixture  of  at  least  two  acids.  Detailed  study 
of  the  transition  of  the  a  and  p  forms  of  the  odd  acids 
has  been  made,  and  the  heats  of  transition  a  — >  3 
have  been  found  to  be  constant  for  margaric,  tri¬ 
cosoic,  and  pentacosoic  acids  at  an  average  value  of 
1*55  kg.-cal./mol.  There  is  a  discontinuity  in  the 
curve  of  these  heats  plotted  against  number  of  carbon 
atoms  per  molecule  between  Cu  and  C13.  For  acids 
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above  Cn  the  p —  change  does  not  easily  take 
place.  C.  W.  Hart- Jones. 

M.  p.  of  chromium.  C,  J.  Smithells  and  S.  V. 
Williams  (Nature,  1929,  124,  617 — 618), — Pre¬ 
liminary  determinations  give  1920°,  or  a  rather  higher 
temperature,  as  the  iu.  p.  of  chromium. 

A.  A.  Eldridge. 

Intensively  dried  liquids.  J.  W.  Smith.  (Phil. 
Mag.,  1929,  [vii],  8,  380 — 383). — Experimental  data 
on  intensively  dried  liquids  are  reviewed.  The  work 
of  Smits  (A.,  1928,  1189)  and  Lenher  (this  voL,  872) 
indicates  that  Baker’s  results  for  such  liquids  are  not 
conclusive  evidence  of  inner  complexity  of  the  liquid 
system,  and  that  the  abnormal  effects  may  be  due  to 
a  slowness  in  attaining  an  equilibrium  state.  The 
rate  of  distillation  of  super-dried  nitrogen  tetroxide 
gradually  rose  when  determined  after  long  undisturbed 
periods. "  N.  M.  Bligh. 

Vapour  pressures  of  lead  iodide,  cuprous 
iodide,  cuprous  bromide,  silver  iodide,  and 
silver  bromide  by  a  modified  transference 
method.  K.  Jellinek  and  A.  Rtjdat  (Z.  physikal, 
Che m.,  1929,  143,  55 — 61). — The  following  latent 
heats  of  evaporation,  in  kg.-cal./mol.,  have  been 
calculated  from  vapour-pressure  measurements  at 
900 — 1200°  :  lead  iodide,  27*70 ;  cuprous  iodide, 
18*30;  cuprous  bromide,  18*10 ;  silver  iodide,  38*60, 
and  silver  bromide,  40*80.  The  vapour  density  of 
cuprous  iodide  at  900 — 1100°  corresponds  with  the 
formula  Cul,  whereas  the  bromide  possesses  the 
double  formula.  H.  F.  Gillbe. 

Vapour  pressure  of  thallium  and  lead  halides. 
F.  Volmkr  (Physikal.  Z.,  1929,  30,  590—596).— 
The  vapour  pressures  of  thallium  chloride,  bromide, 
and  iodide,  lead  chloride,  and  bromide  at  various 
temperatures  have  been  measured  in  nitrogen  by  the 
streaming  method.  Lead  iodide  tends  to  decompose 
in  nitrogen.  The  vapour  pressures  of  silver  halides 
are  too  small  to  be  measurable  by  this  method  up  to 
750°,  above  which  temperature  decomposition  occurs. 

R.  A.  Morton. 

Vapour  pressure  of  titanium  tetrachloride. 
K.  Arii  (Bull.  Inst.  Phys.  Chem.  Res.  Tokyo,  1929, 
8,  714 — 71S). — The  vapour  pressure  of  titanium 
tetrachloride  between  20°  and  135°  can  be  repre¬ 
sented  by  log  7*64433— 1974*6 /T.  The  mole¬ 

cular  latent  heat  of  vaporisation  is  calculated  to  be 
8960  g.-cal.  at  25°  and  8620  g.-cal.  at  the  b.  p. 

C.  W.  GrBBY. 

Vapour  pressure  of  thionyl  chloride.  K.  Arii 
(Bull.  Inst.  Phys.  Chem.  Res.  Tokyo,  1929,  8,  719 — 
722). — The  vapour  pressure  of  thionyl  chloride  be¬ 
tween  20°  and  75°  may  be  expressed  by  log  p{mm)= 
7*60844— 1648*21  jT>  The  b.  p.  was  found  from  the 
p-T  curve  to  be  75*7°/760  mm.,  and  the  molecular 
latent  heat  of  vaporisation  was  calculated  to  be 
7553  g.-cal.  at  25°  and  7482  g.-cal.  at  the  b.  p. 

C.  W.  Gibby, 

Constants  of  chlorine  fluoride.  O.  Rtjfb  and 
F.  Laass  (Z.  anorg.  Chem,,  1929,  183,  214—222).— 
The  chlorine  fluoride,  prepared  by  a  method  previously 
described  (this  vol.,  40)  and  purified  by  redistilling 
five  times,  had  m.  p.  —  154°d:0’5o.  Vapour  pressures 
between  —150°  and  —105°  have  been  determined 


and  the  results  are  represented  by  the  equation 
log  15*738-3109/2*+ 1*538  x  105/^2.  This  gives 
—  100*8°  as  the  b.  p.,  approximately  — 14°  as  the 
critical  temperature,  and  —2*27  kg.-cal. /g.-mol  as 
heat  of  vaporisation.  The  heat  of  formation  of 
hydrogen  fluoride  has  been  found  to  be  62*3  kg. -cal. 
(cf.  Wartenberg  and  Fitzner,  A.,  1926,  476)  and  the 
heat  of  reaction  between  chlorine  fluoride  and 
hydrogen  58*6  kg.-cal.  From  these  values  and  the 
heat  of  formation  of  hydrogen  chloride,  22*0  kg.-cal, 
the  calculated  heat  of  formation  of  chlorine  fluoride  is 
25*7  kg.-cal.  M.  S.  Burr. 

General  method  of  measuring  the  partial 
pressure  of  mercury  [over  any  amalgam]  at  the 
ordinary  temperature.  L.  L.  Hirst  and  A.  R. 
Olson  (J.  Amer.  Chem.  Soc.,  1929, 51,  2398—2403).— 
The  vapour  pressure  is  calculated  from  the  pressure 
change  which  is  produced  in  a  mixture  of  ethylene, 
hydrogen,  and  mercury  vapour  by  mercury  resonance 
radiation  at  2536  A.  which  has  traversed  a  layer  of  the 
mercury  vapour.  The  activities  at  26°  of  some 
thallium  amalgams,  calculated  from  the  results, 
substantially  agreed  with  those  found  by  Richards 
and  Daniels  (A.,  1920,  ii,  34).  The  broadening  of  the 
absorption  line  of  mercury  for  its  own  resonance  light 
by  hydrogen  was  investigated  and  the  change  in  the 
atomic  absorption  coefficient  of  mercury  in  presence 
of  hydrogen  was  determined.  S.  K.  Tweedy. 

Vapour  tensions  and  vapour  densities  of 
ethylene  and  nitrous  oxide,  G.  T.  Britton 
(Trans.  Faraday  Soc.,  1929,  25,  520— 525).— A 
method  for  the  measurement  of  vapour  tension  and 
vapour  density  simultaneously  is  described.  The 
measurement  of  the  latter  is  carried  out  by  determining 
the  buoyancy  correction  to  be  applied  when  an 
aluminium  weight  of  known  volume  is  weighed  in  the 
vapour,  using  a  McBain  and  Bakr  sorption  balance. 
The  pressure-temperature  equation  of  Batschinski  fits 
the  data  well  in  the  form  t-{-c^Kxpv4t. 

F.  J.  Wilkins. 

Limiting  values  for  the  expansion  and  pressure 
coefficients  of  helium,  hydrogen,  and  nitrogen. 
W.  Heuse  and  J.  Otto  (Ann.  Physik,  1929,  [v],  2, 
1012 — 1030). — By  means  of  a  new  method  it  is  found 
that  the  isotherms  of  helium,  hydrogen,  neon,  argon, 
nitrogen,  and  oxygen  in  the  region  0*4—1  mm.  of 
mercury  follow  a  linear  course,  the  inclinations  being 
consistent  with  data  obtained  at  higher  pressures. 
From  the  expansion  and  pressure  coefficients  of 
helium,  hydrogen,  and  nitrogen  measured  at  different 
pressures  the  limiting  value  at  p=0  is  calculated. 
Thermodynamic  relations  applied  to  the  isotherm 
inclinations  at  0°  and  100°  for  higher  pressures  lead 
to  the  values  y=0*0036609  and  2^=273*16.  The 
method  of  linear  extrapolation  to  p=0  gives  y= 
0*0036610.  Taking  earlier  data  into  account,  the 
values  y=0*0036608  and  T0=273*16  are  obtained  as 
means.  R.  A.  Morton. 

Generalisation  of  the  virial  of  Clausius.  S. 
Ray  (Bull.  Acad.  Polonaise,  1929,  A,  233 — 239). — 
Mathematical.  The  virial  of  Clausius  is  applied  to 
the  case  of  a  volume  of  gas  enclosed  within  impervious 
walls  disposed  symmetrically  with  respect  to  the 
co-ordinate  axes.  A.  I,  Vogel. 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY, 


1227 


Entropy  of  hydrogen.  W.  H.  Rodebush  (Proc. 
Nab.  Acad.  Sc L,  1929,  15,  678 — 680;  cf.  Fowler,  A., 

1928,  469;  Giauque  and  Johnston,  this  vol.,  138). — 
If  an  equilibrium  condition  is  assured  between  the 
two  kinds  of  molecules  of  hydrogen  (cf.  Bonhoeffer, 
this  vol.,  479  ;  Eucken,  ibid.,  497)  by  making  specific 
heat  measurements  on  hydrogen  which  has  been  kept 
at  a  low  temperature  for  a  long  time,  the  discrepancy 
can  probably  be  removed  between  the  entropy  values 
as  obtained  from  thermal  data  and  indirectly  from 
the  equilibrium  between  hydrogen,  oxygen,  and  water, 
A  corrected  value  can  be  obtained  theoretically  when 
account  is  taken  of  rotational  energy.  N.  M.  Bligh. 

Isotherms  of  hydrogen,  carbon  monoxide,  and 
their  mixtures.  G.  A.  Scott  (Proc.  Roy.  Soc., 

1929,  A,  125,  330 — 344). — The  isotherms  of  hydrogen, 
carbon  monoxide,  and  mixtures  of  the  two  in  the 
molecular  proportions  2  :  1,  1  :  1,  and  1  :  2  have  been 
determined  at  25°  over  a  pressure  range  up  to  170 
atm.  The  method  employed  consists  in  filling  a 
vessel  of  known  constant  volume  at  a  known  constant 
temperature  with  the  gas  or  mixture  under  investig¬ 
ation  up  to  a  given  measured  pressure,  and  on  releasing 
the  gas,  determining  its  volume  at  atmospheric 
pressure.  Full  details  are  given  of  the  apparatus, 
comprising  a  high-pressure  vessel,  its  filling  system , 
a  glass  measuring  system,  an  accurate  pressure 
balance,  and  a  water- bath.  The  isotherms  are 
expressed  by  equations  of  the  form  pvA  —  a+6p+cp2, 
and  the  values  of  a,  b,  and  c  for  hydrogen  are  calcu¬ 
lated  to  be  1*09090,  0*6511  X  HP3,  and  04333  xl(H\ 
respectively ;  for  carbon  monoxide,  1-09196,  — 0*4393  X 
10-3,  and  3*55  X 10-6 ;  for  the  2 : 1  mixture,  1*09109, 
0*4626  X  1(H,  and  0-947  x  10"°;  for  the  1  :  1  mixture, 
1*09122,  0*3281  X  10~3,  and  l*2SxlO~6,  and  for  the 
1  :  2  mixture,  1*09142,  0*1514xl(H,  and  l*88xl0~6. 
The  mixtures  show  deviations  both  from  the  law  of 
additive  volumes  and  from  that  of  additive  pressures, 
and  behave  in  general  very  similarly  to  the  hydrogen- 
nitrogen  mixtures  studied  by  Verschoyle  (A.,  1926, 
894).  The  constant  bu  for  the  force  acting  between 
a  molecule  of  hydrogen  and  a  molecule  of  carbon 
monoxide  at  25°  has  been  calculated  from  the 
isotherms  (cf.  Lennard- Jones  and  Cook,  A,,  1927, 
727),  and  is  found  to  be  0*50,  0-51,  and  0-62  x  10~3  for 
the  three  mixtures  containing  66*3,  51*7,  and  33*1% 
of  hydrogen,  respectively.  L.  L.  Bircumshaw. 

Compressibilities  and  thermal  pressure  co¬ 
efficients  of  certain  liquids.  J.  H.  Hildebrand 
(Physical  Rev.,  1929,  [ii],  34,  649 — 651). — A  small 
error  is  corrected  in  the  values  recently  obtained  by 
Westwater  and  others  (cf.  A.,  1928, ,  228)  for  the  com¬ 
pressibilities  of  a  number  of  organic  liquids,  and  the 
corrected  values  are  found  to  be  in  good  agreement 
with  those  found  by  Freyer  and  others  (cf.  this  vol., 
637).  Values  are  given  for  a  constant  from  which  the 
coefficients  of  thermal  pressure  or  of  compressibility 
at  various  temperatures  can  be  calculated  by  the 
aid  of  existing  data  for  the  densities  and  coefficients 
of  expansion,  and  their  values  and  those  of  the  constant 
are  listed  for  the  eight  organic  liquids, 

N.  M.  Bligh. 

Compressibility  of  crystals.  R.  F.  Meiil  and 
R.  H.  Canfield  (Nature,  1929.  124,  478 — 479). — 


Raschevsky's  views  (this  vol.,  499)  are  criticised,  the 
genuineness  of  the  compressibility  coefficient  being 
regarded  as  established  by  consideration  of  («) 
internal  evidence  from  the  inter-relationships  of  the 
generally  accepted  compressibility  coefficients  among 
themselves  and  with  other  physical  properties,  and 
(6)  the  possible  volume  of  internal  voids. 

A.  A.  Eldridge. 

Viscosity,  heat  conductivity,  and  diffusion  in 
gas  mixtures.  II.  Viscosity  of  hydrogen- 
nitrogen  and  hydrogen-carbon  monoxide  mix¬ 
tures.  M.  Trautz  and  P.  B.  Baumann.  III. 
Viscosity  of  hydrogen-ethylene  mixtures.  M. 
Trautz  and  F.  W.  Stauf.  IV.  Viscosity  of 
binary  and  ternary  rare-gas  mixtures.  M. 
Trautz  and  K.  F.  Ejpphan  (Ann.  Physik,  1929, 
[v],  2,  733 — 736,  737—742,  743—748;  cf.  A.,  1926, 
118,  671 ;  1927,  194). — II.  Measurements  have  been 
made  of  the  viscosities  of  air,  hydrogen,  and  nitrogen 
at  a  series  of  temperatures  between  —78°  and  250°. 
The  Sutherland  formula  applies  when  the  constant  is 
101*1  for  carbon  monoxide  and  102-7  for  nitrogen. 
The  viscosity  isotherms  for  the  systems  hydrogen- 
carbon  monoxide  and  hydrogen-nitrogen  have  been 
determined.  Maxima  can  appear  only  at  very  low 
temperatures,  e.g —100°  to  —150° ;  at  —78°  the 
isotherms  on  the  non- hydrogen  side  are  nearly 
horizontal. 

III,  The  viscosities  of  hydrogen  and  of  ethylene 
have  been  determined  and  the  results  agree  well  with 
the  Sutherland  formula  (when  the  constants  are 
82*8  and  238*9,  respectively)  for  the  range  —40°  to 
250°,  the  agreement  being  less  satisfactory  from 
— 40°  to  —78°.  The  isotherms  in  the  viscosity /molar 
fraction  curves  exhibit  a  marked  maximum  which 
becomes  flatter  with  rise  of  temperature.  The 
position  of  the  maximum  is  shifted  in  the  direction 
of  lower  hydrogen  content  as  the  temperature  rises. 

IV.  The  viscosities  at  various  temperatures  have 
been  measured  for  the  binary  systems  hydrogen- 
helium,  helium-neon,  helium-argon,  neon-argon,  and 
the  ternary  system  helium-neon-argon.  The  results 
conform  very  closely  to  theoretical  requirements  and 
it  is  shown  to  be  possible  to  analyse  mixtures  of 
inert  gases  by  measurement  of  viscosities  and  densities. 

R.  A.  Morton. 

Mixtures  of  alcohol  and  ethyl  ether.  Des- 
maroux  (Mem.  Poudres,  1928,  23  ?  198 — 229). — The 
densities  of  mixtures  of  ethyl  alcohol  and  ether  at  0° 
have  been  determined ;  there  is  always  a  contraction 
on  mixing,  which  passes  through  a  maximum  at  an 
equimolecular  mixture.  Mixtures  of  alcohol  with .  a 
light  essential  oil  showed  a  dilatation  reaching  a 
maximum  at  40  mol.-%  of  oil.  Only  small  variations 
in  molecular  volume  w'ere  found  in  mixtures  of  ether 
with  the  essential  oil.  The  partial  vapour  pressures 
of  alcohol  and  ether  over  mixtures  have  been  deter¬ 
mined  at  0°;  they  show  positive  deviations  from 
Raoult’s  la^v.  Similar  measurements  have  been 
made  with  alcohol-oil  and  ether-oil  mixtures.  The 
heats  of  admixture  of  alcohol  and  ether  at  0°  are 
negative,  showing  a  maximum  cooling  at  about  66 
moL-%  of  ether.  Mixtures  of  the  oil  with  alcohol 
and  with  ether  behave  similar^.  The  electrical 
conductivity  of  mixtures  of  alcohol  writh  the  essential 
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oil  diminishes  linearly  as  the  oil  content  rises.  In 
mixtures  of  alcohol  and  ether  it  diminishes  as  other 
is  added,  at  first  slowly  and  then  more  rapidly.  The 
f.-p.  curve  for  mixtures  of  alcohol  and  ether  shows 
three  maxima,  corresponding  with  compounds  of  I 
mol.  of  alcohol  with  1,  3,  and  5  mols.  of  ether. 

C.  W.  Gibby. 

Viscosity  isotherms  oi  binary  mixtures.  I. 
Benzene-sulphur  monochloride.  II.  Nitro¬ 
benzene-sulphur  monochloride.  F.  de  Carli 
(Gazzetta,  1929,  59,  495 — 501,  502 — 506). — I.  The 
system  benzene-sulphur  monochloride  has  a  eutectic 
point  at  —92°  corresponding  with  about  4%  of 
benzene.  The  viscosity  isotherms  at  15*5°  and  20° 
arc  continuous  and  show  neither  maximum  nor 
minimum.  With  increasing  percentage  of  benzene 
the  fall  in  viscosity  at  20°  is  considerably  more  rapid 
than  at  15*5°.  It  is  inferred  from  Batsehinski’s  rule 
that  sulphur  monochloride  is  associated,  but  that 
dissociation  is  promoted  by  the  presence  of  benzene. 

II.  Evidence  of  an  unstable  compound, 
PhNO*,S2Cl2,  m.  p.  — 1S°,  is  obtained  from  the  thermal 
diagram  for  the  system  nitrobenzene-sulphur  mono¬ 
chloride.  The  density  in  this  system  varies  linearly 
with  the  composition  at  20°,  The  viscosity  isotherm 
at  20°  is  partly  linear,  but  between  50  and  80%  of 
nitrobenzene  the  viscosity  is  lower  than  that  calcu¬ 
lated  from  the  mixture  law ;  the  divergence  is 
less  than  in  the  3°  isotherm,  in  which  the  observed 
viscosity  is  lower  throughout  than  the  calculated. 

F.  G.  Tryhorn. 

Partial  pressures  of  binary  solutions.  R„  W. 
Dornte  (J.  Physical  Cliem.,  1929,  33,  1309 — 1331). — 
Measurements  of  the  partial  pressures  have  been  made 
for  mixtures  of  ethyl  alcohol  and  water  at  25°,  and 
for  mixtures  of  benzene  and  carbon  disulphide  at  20°, 
25°,  and  30°,  by  the  use  of  an  interferometer.  Ban¬ 
croft’s  equation  (this  vol.,  255,  638)  holds  over  a  wide 
range  of  concentration,  especially  in  the  second 
system,  and  it  can  be  successfully  applied  to  the  data 
of  Campbell  (Trans.  Faraday  Soc.,  1910,  10,  197) 
and  others  on  various  binary  systems  containing  one 
volatile  component.  Data  for  the  system  ethyl 
alcohol-water  obtained  by  a  distillation  method  and 
by  the  interferometer  method  are  compared  and  the 
latter  is  shown  to  be  untrustworthy  unless  an  empirical 
calibration  is  used.  L.  S.  Theobald. 

Reactivity  of  atoms  and  groups  in  organic 
compounds.  DC.  Vapour  pressures,  densities, 
and  refractive  indices  of  binary  mixtures. 
S.  W.  Prentiss  (J.  Amer.  Chem.  Soc.,  1929,  51, 
2825—2832). — An  apparatus  for  the  measurement 
of  vapour  pressures  by  a  static  method  is  described. 
Determinations  of  the  vapour  pressures  at  20°  of 
binary  mixtures  of  nitrobenzene,  acetone,  ?t-butyl 
alcohol,  and  benzene  with  pyridine  or  ethyl  iodide, 
the  densities  at  25°  of  similar  mixtures  of  nitro¬ 
benzene,  acetone,  terL -butyl  alcohol,  and  benzene 
with  pyridine  or  ethyl  iodide,  and  refractive  indices 
at  25°  of  benzene  and  nitrobenzene  with  pyridine  or 
ethyl  iodide  show  that  the  deviations  from  the  ideal 
solution  laws  bear  no  relation  to  the  "  adjuvanc©  ” 
of  the  solvent  (Norris  and  Prentiss,  this  vol.,  47). 

H.  Burton. 


Physico-chemical  measurements  of  azeotropic 
mixtures.  W.  Herz  and  (Miss)  M.  Levi  (Z.  anorg, 
Chem.,  1929,  183,  340 — 346). — Some  of  the  physico¬ 
chemical  properties  of  azeotropic  mixtures  of  the 
following  pairs  of  liquids  have  been  determined  at 
20°,  30°,  40°,  and  50°,  and  compared  with  the  values 
calculated  from  the  mixture  rule  :  methyl  alcohol- 
ethyl  acetate,  methyl  alcohol-ethylene  chloride,  and 
ethyl  alcohol-ethylene  chloride.  The  b.  p.  of  these 
mixtures  all  lie  below  the  b.  p.  of  their  components. 
The  density,  viscosity,  surface  tension,  and  possibly 
also  the  heat  of  vaporisation  are  lower  for  the  azeo¬ 
tropic  mixture  than  is  calculated  by  the  mixture  rule, 
whilst  the  specific  heat  is  higher.  M.  S.  Burr. 

Glass.  IV.  Viscosity  data  for  liquid  dextrose 
and  dextrose-glycerol  solutions.  G.  S.  Parks 
and  W.  A.  Gilkey  (J.  Physical  Chem.,  1929,  33, 
1428 — 1437  ;  cf.  this  vol.,  980). — The  viscosities  of 
undercooled  liquid  dextrose  have  been  measured  by 
methods  of  shear  at  temperatures  between  28°  and 
110°.  Five  different  samples  gave  slightly  different 
viscosity-temperature  curves  between  28°  and  60°, 
probably  owing  to  varying  proportions  of  a-  and  8- 
glucose  in  the  samples  and  to  variable  but  small 
amounts  of  water.  The  “  hardening  point  ”  has 
been  arbitrarily  defined  as  the  temperature  at  which 
73  =  1013  poises;  this  occurs  at  25°  with  dextrose. 
The  system  dextrose-glycerol  gives  fairly  stable 
organic  glasses  when  correctly  cooled,  and  the  viscosi¬ 
ties  and  hardening  points  for  glasses  of  various  com¬ 
positions  in  this  system  have  also  been  determined. 

L.  S.  Theobald. 

Critical  state.  IV.  Solutions  in  ethyl  ether. 
E.  Schroer  (Z,  physikal.  Chem.,  1929,  142,  365 — 
390 ;  cf.  this  vol.,  498). — The  limiting  curves  in 
the  temperature-density  and  temperature-pressure 
diagrams  have  been  determined  for  solutions  of 
triphenylmethane,  phenanthrene,  benzil,  and  of 
resorcinol  in  ethyl  ether.  The  temperature-density 
curves  are  made  up  of  two  parts  corresponding  with 
two  distinct  systems,  viz.,  a  small  amount  of  dis¬ 
solved  substance  in  a  large  amount  of  solvent  phase, 
and  a  large  amount  of  dissolved  substance  in  a  small 
amount  of  solvent.  In  the  temperature-pressure 
diagrams  the  pressure  increases  linearly  with  the 
temperature  up  to  the  critical  point,  after  which  the 
curve  begins  to  bend  towards  the  temperature  axis. 
The  elevations  of  the  critical  temperature  and  of  the 
critical  pressure  are  directly  proportional  to  the 
number  of  dissolved  molecules  up  to  fairly  high  con¬ 
centrations.  The  critical  opalescence  is  much  more 
intense  with  the  solutions  than  with  pure  ether. 
In  certain  cases  the  phenomenon  of  retrograde  con¬ 
densation  was  observed  isothennally  and  quantit¬ 
atively.  Isothermals  of  some  of  the  solutions  have 
been  determined, and  are  found  to  be  displaced  in  the 
direction  of  the  liquid  state  compared  with  the 
isothermals  of  pure  ether.  This  displacement  is 
strongest  in  the  region  of  high  compressibility  of 
pure  ether.  The  isometric  lines  of  solutions  are 
linear,  i.e.,  (dp/dt)v  is  constant  above  the  critical 
temperature.  O.  J.  Walker. 

Demixing;  curves  with  more  than  one  inflexion. 
P.  A.  Meerburg  (Rec,  trav.  ehim.,  1929,  48,  935— 
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959). — A  second  maximum  in.  the  miscibility  curve 
of  castor  oil  and  89*9  vol.-%  of  ethyl  alcohol  occurs 
on  the  addition  of  small  amounts  of  sesame  oil. 
The  critical  solution  temperature  in  the  castor  oil- 
alcohol  curve  occurs  at  27*4°  with  a  mixture  con¬ 
taining  62*5%  of  castor  oil.  This  critical  solution 
temperature  increases  to  about  40°  at  practically 
constant  percentage  of  castor  oil  on  the  addition  of 
sesame  oil.  The  new  critical  solution  temperature 
occurs  In  mixtures  containing  10 — 15%  of  castor 
oil  and  increases  from  19°  to  55°  as  the  percentage  of 
sesame  oil  rises  from  2*94  to  10*52%, 

F.  G.  Tryzigrn. 

Determination  of  temperature  of  completion 
of  solidification  of  mixed  crystal  series  by 
heating  curves.  R,  Ruhr  and  K,  Krebiers  (Z. 
anorg.  Chem.,  1929,  183,  223 — 224). — For  deter¬ 
mining  the  completion  of  solidification,  of  mixed 
crystals  the  breaks  in  the  heating  curve  are  more 
sharply  defined  than  those  of  the  cooling  curve.  It 
is  therefore  more  satisfactory  to  employ  the  heating 
curve,  especially  in  metallic  systems  which  have 
high  heat  conductivity  and  fusion  velocity.  A 
correction  of  +3°  should  be  applied  to  the  temperature 
at  which  fusion  begins.  M.  S.  Burr. 

Transition  of  austenite  into  martensite  in 
hardened,  steel.  E.  Schkil  (Z.  anorg.  Chem,,  1929, 
183,  98 — 120), — Dilatometric  measurements  ^  have 
been  made  with  hardened  steel  with  the  view  of 
determining  the  conditions  governing  the  transition 
of  austenite  into  martensite  during  cooling.  Since 
the  transition  velocity  is  very  great  over  the  whole 
temperature  range  of  +300°  to  —200°  the  main  factor 
cannot  bo  diffusion.  The  measurements  show  that 
the  transition  is  caused  by  internal  mechanical 
stresses,  since  diminution  of  these  forces,  e.g.>  by 
keeping  the  steel  at  the  ordinary  temperature  for 
several  days,  retards  the  formation  of  austenite. 
When  viewed  under  the  microscope  the  transition 
process  resembles  the  formation  of  twin  crystals  under 
the  influence  of  mechanical  forces.  H,  F.  Gillbe. 

Absorption  velocity  of  gases  by  liquids.  II- 
Absorption  of  carbon  dioxide  by  sodium  hydr¬ 
oxide  solution,  S.  Hatta  (J,  Soc,  Chem.  Ind, 
Japan,  1929,  32,  809—814;  cf.  this  voL,  160).— 
With  the  apparatus  used  previously,  the  author  has 
studied  the  velocity  with  which  carbon  dioxide  mixed 
with  air  is  absorbed  by  sodium  hydroxide  solution 
{N,  2-UN,  316W,  and  4*15 N)  at  20°  and  30°  and 
sometimes  under  1*53  atm,  pressure.  Under  the 
same  conditions,  the  rate  of  absorption  is  always 
less  than  that  obtained  with  potassium  hydroxide. 
The  curves  representing  the  relation  between  the 
absorption  velocity  and  the  concentration,  of  the  free 
alkali  are  quite  different  in  the  two  cases.  For 
sodium  hydroxide  the  velocity  decreases  continuously 
as  tho  free  alkali  decreases,  but  discontinuities 
are  observed  with  potassium  hydroxide.  This  is 
attributed  to  differences  in  the  chemical  reaction 
between  carbon  dioxide  and  the  two  alkalis.  Although 
the  method  used  is  not  very  accurate,  it  would  seem 
that  the  reaction  velocity  is  proportional  to  pn,  where 
p  is  the  pressure  of  the  carbon  dioxide  and  n<  1. 

K.  Kashbia. 


Solubility  of  iodine  in  gaseous  carbon  dioxide. 
H.  Braune  and  F.  Strassmann  (Z.  physikal.  Chem., 
1929,  143,  225 — 243).— Tho  vapour  pressure  of 
iodine,  and  the  increased  saturation  concentration 
of  iodine  in  the  gas  phase  in  presence  of  carbon 
dioxide  at  I — 50  atm.  pressure,  have  been  determined 
over  the  temperature  interval  32*6—98*5°.  The 
molecular  attraction  coefficient  for  iodine  and  carbon 
dioxide  varies  inversely  as  the  temperature  and 
decreases  rapidly  at  high  carbon  dioxide  concen¬ 
trations  ;  the  heat  change  for  the  dissolution  of  iodine 
in  carbon,  dioxide  at  Jf- concentration  is  about  1000 
g.-cal./mol.  The  experimental  results  are  correlated 
with  those  of  Quinn  (A.,  1928,  470). 

H.  F.  Gillbe. 

Solubility  of  sodium  salicylate  in  alcohol.  W. 
Sohnbllbach  (Amer.  J,  Pharm.,  1929,  101,  586— 
587). — One  g.  of  sodium  salicylate  dissolves  in  7*52  g. 
of  U.S.P.  alcohol  (if  0*8083)  at  25°. 

E.  H.  Shahples. 

Calcium  oxalate  and  its  solubility  in  the 
presence  of  inorganic  salts  with  special  refer¬ 
ence  to  the  occurrence  of  oxaluria.  (Mlle.)  G. 
Hammarsten  (Compt,  rend.  Lab.  Carlsberg,  1929, 
17,  No,  11,  1 — 85), — -Neutral  calcium  oxalate  forms 
three  hydrates.  Tho  dihydrate  and  trihydrate  are 
readily  converted  into  the  monohydrate,  which  is 
the  stable  form  above  0°»  The  rate  of  conversion 
varies  largely  with  the  temperature,  and,  in  the  case 
of  the  trihydrate,  is  accelerated  by  oxalate  ions.  The 
solubility  of  calcium  oxalate  in  water  and  in  solu¬ 
tions  of  sodium,  potassium,  lithium,  rubidium,  and 
ammonium  chloride,  and  of  sodium  and  potassium 
sulphate  at  37°  has  been  determined.  The  results 
are  not  in  good  agreement  with  the  Debye-Huckel 
theory.  The  solubilities  have  also  been  measured 
in  solutions  of  primary  and  secondary  sodium  phos¬ 
phates,  in  mixtures  of  the  latter  with  sodium  chloride, 
in  magnesium  chloride,  and  in  mixed  magnesium 
chloride-sodium  chloride  solutions. 

C,  W.  Gibby. 

Solubility  relationships  and  solvation  in  non- 
aqueous  salt  solutions.  P,  P.  Kosakewitsgh  (Z. 
physikal.  Chem.,  1929,  143,  216 — 224). — The  alkali 
metal  halides  diminish  the  solubility  of  carbon 
dioxide  in  methyl,  ethyl,  and  n-bufcyl  alcohols  and 
in  acetone,  the  magnitude  of  the  effect  diminishing 
in  the  order :  lithium,  sodium,  and  Iodine,  bromine, 
chlorine  for  ethyl  alcohol,  and  lithium,  sodium,  and 
iodine,  chlorine,  bromine  for  methyl  alcohol.  In 
concentrated  solution  the  salt  molecules  combine  with 
3 — 5  mols.  of  solvent,  and  in  very  dilute  solution  with 
7 — 10  mols.  EL  F.  Gillbe. 

Solubility  of  sodium  and  calcium  in  their 
chlorides  and  in  chloride  mixtures.  R.  Lorenz 
and  R.  Winzer  (Z.  anorg.  Chem.,  1929,  183,  121— 
126).— The  solubility  of  sodium  in  sodium  chloride 
is  4*2%  at  800°  and  15 — 20%  at  850°,  whilst  at  higher 
temperatures  the  metal  phase  disappears.  The  total 
solubility  of  sodium  and  calcium  at  constant  temper¬ 
ature  in  a  fused  mixture  of  sodium  and  calcium 
chlorides  increases  in  an  approximately  linear  manner 
with  the  calcium  chloride  concentration,  and  increases 
rapidly  with  rise  of  temperature.  H.  F.  Gillbe. 
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Wo.  Ostwaldrs  4  4  solid -phase  rule11  and  the 
solubility  of  casein  in  sodium  hydroxide. 
S.  P.  L.  Sorensen  and  J,  Sladek  (IColioid-Z.,  1920, 
49,  16 — 35), — The  authors*  physico-chemical  inter¬ 
pretation  of  the  abnormal  solubility  relations  of 
globulin  and  other  proteins  is  compared  with  Wo. 
Ostwald’s  colloid-chemical  explanation.  Measure¬ 
ments  of  the  solubility  of  casein  in  dilute  solutions 
of  sodium  hydroxide  show  that  with  constant  amounts 
of  sodium  chloride  and  hydroxide  and  increasing 
amounts  of  casein,  the  quantity  of  casein  which  dis¬ 
solves  increases  so  long  as  the  proportion  of  casein 
to  sodium  hydroxide  does  not  become  very  great ;  at 
the  same  time,  the  pu  of  the  solution  falls.  On  the 
other  hand,  the  percentage  of  casein  which  is  dis¬ 
solved  by  a  constant  amount  of  sodium  hydroxide 
diminishes  as  the  total  quantity  of  casein  increases. 
With  a  constant  quantity  of  sodium  chloride  and  of 
casein,  the  amount  of  casein  which  passes  into  solu¬ 
tion  is  increased  by  using  larger  quantities  of  sodium 
hydroxide  and  the  pa  of  the  solution  increases.  The 
distribution  of  the  sodium  hydroxide  between  the 
solution  and  the  solid  phase  is  such  that  the  excess 
of  sodium  hydroxide  in  the  solution  (C^oit)  increases 
with  the  amount  of  sodium  hydroxide  used  more 
rapidly  than  the  amount  of  dissolved  casein  (Cy), 
so  that  the  relation  falls  with  increasing  pu.  Increase 
in  the  concentration  of  sodium  chloride  has  the  effect 
of  raising  the  solubility  of  casein  in  dilute  solutions 
of  sodium  hydroxide,  and  of  decreasing  the  solubility 
in  dilute  hydrochloric  acid.  It  seems  that  addition 
of  increasing  amounts  of  sodium  chloride  displaces 
the  isoelectric  reaction  of  casein  in  the  acid  direction. 
The  increase  in  solubility  brought  about  by  sodium 
chloride  in  alkaline  solutions  becomes  more  pro¬ 
nounced  until  a  concentration  2 N  is  reached,,  and  at 
higher  concentrations  the  solubility  falls  again, 
probably  as  the  result  of  the  formation  of  com¬ 
pounds  between  casein  and  sodium  chloride  or  its 
ions.  E.  S.  Hedges, 

Solubility  of  oxygen  in  solid  iron,  W.  Krings 
and  J.  Kempkens  (Z.  anorg.  Chem.,  1929, 183,  225 — 
250). — The  solubility  of  oxygen  in  solid  iron  has  been 
determined  by  a  kinetic  method.  Mixtures  of 
hydrogen  and  water  vapour  of  definite  composition 
were  passed  over  iron  or  iron  oxide  at  715°  until  no 
further  change  in  weight  of  the  solid  took  place. 
The  pressure  of  oxygen  in  the  gaseous  phase  was 
determined  from  the  amount  of  water  vapour  by  the 
equilibrium  relation  2H20  2Ho+02  and  the  value 

plotted  against  percentage  of  oxygen  in  the  solid. 
Starting  with  iron,  for  example,  the  percentage  of 
oxygen  present  in  the  iron  increases  as  the  pressure 
of  oxygen  increases  until  a  certain  maximum  limiting 
pressure  is  reached.  This  represents  the  pressure 
at  which  the  iron  is  saturated  with  oxygen,  and 
formation  of  ferrous  oxide  begins.  The  solubility 
is  thus  found  to  be  0*11  ±0*0X5%,  which  is  greater 
than  the  values  for  technical  iron  based  on  metallo- 
graphic  observations  or  on  the  relation  between 
oxygen  content  and  physical  properties.  On  the 
other  hand,  it  is  below  that  found  by  other  investi¬ 
gators  by  a  static  method.  It  is  claimed  that  the 
kinetic  method  possesses  considerable  advantages  over 


the  static.  The  suitability  of  a  number  of  different 
materials  for  combustion  boats  has  been  tested. 

M.  S.  Burr. 

Distribution  equilibrium  of  silver  between 
lead  and  aluminium.  Test  of  the  distribution 
law  for  condensed  systems.  B.  Lorenz  and  F, 
Erbe  (Z,  anorg.  Chem.,  1929,  183,  311—339).— The 
system  alummium-silver-lead  has  been  investigated 
at  750°  and  1000°  over  a  large  concentration  interval. 
Lead  and  aluminium  are  practically  immiscible  with 
one  another  and  their  great  density  difference 
facilitates  the  separation  of  the  two  phases.  Silver 
is  miscible  with  both,  but  does  not  appreciably 
influence  their  mutual  solubility,  except  at  very  high 
concentrations.  The  results  are  tabulated  and  ternary 
diagrams  showing  weight  percentages  and  atomic 
percentages  at  1000°  are  given.  At  both  temper¬ 
atures  the  distribution  ratio,  silver  in  aluminium  to 
silver  in  lead,  remains  approximately  constant  at  low 
concentrations,  i.e.,  is  in  agreement  with  the  ideal 
distribution  law.  It  then  slowly  increases  to  a 
maximum,  after  which  it  falls  rapidly.  Values  for 
1000°  are,  throughout,  smaller  than  for  750°.  The 
results  arc  discussed  from  the  point  of  view  of  van 
Laar’s  distribution  law.  For  lack  of  exact  values 
for  van  der  Waals*  constants  of  the  distributing 
material,  the  results  cannot  be  made  to  agree  quanti¬ 
tatively  with  van  Laar*s  law,  but  they  agree  a  little 
better  with  the  latter  than  with  the  ideal  distribution 
law.  Some  experiments  have  also  been  carried  out 
using  tin  instead  of  silver,  and  the  results  recorded, 
but  as  all  three  metals  become  completely  miscible 
at  moderately  high  concentrations  of  tin,  the  results 
are  useless  for  the  purposes  of  the  investigation. 

M.  S.  Burr, 

Sorption  of  sulphur  dioxide,  carbon  dioxide, 
and  nitrous  oxide  by  activated  carbon,  D.  0. 
Shiels  (J.  Physical  Chem.,  1929,  33,  1386—1397),— 
The  adsorption  of  carbon  dioxide,  nitrous  oxide,  and 
sulphur  dioxide  by  an  activated  gas-mask  charcoal 
at  25°;JhO03  has  been  determined  from  0  to  40  mm. 
pressure  for  the  first  two  gases,  and  from  0  to  22  ram. 
for  the  last.  In  the  case  of  carbon  dioxide,  adsorption 
is  reversible,  but  with  the  other  two  gases,  especially 
the  last-named,  hysteresis  occurs.  As  is  to  be 
expected  from  their  similar  electronic  configurations, 
carbon  dioxide  and  nitrous  oxide  give  isotherms 
which  nearly  coincide,  whilst  the  curves  obtained 
by  plotting  the  volume  of  liquid  adsorbed  against 
the  quotient  pjPy  where  p  is  the  equilibrium  pressure 
observed  during  adsorption  and  P  is  the  saturation 
pressure  at  25°,  coincide  exactly  for  these  two  gases. 
The  order  of  adsorption  differs  from  that  obtained 
with  silica  gel  (Patrick  and  others,  A.,  1925,  ii,  508), 
being  greatest  with  sulphur  dioxide  and  least  with 
carbon  dioxide.  The  adsorption  of  nitrous  oxide 
and  carbon  dioxide  can  be  represented  by  Patrick’s 
equation,  V=^K{p/P)m.  L.  S.  Theobald. 

Adsorption  of  mercury  vapour  by  activated 
charcoal.  D.  0.  Shiels  (J.  Physical  Chem.,  1929, 
33,  1398 — 1402). — The  adsorption  of  mercury  vapour 
by  activated  charcoal  at  the  ordinary  temperature 
in  a  vacuum  is  of  the  order  of  0*2  mg.  per  g.  of  charcoal. 
No  definite  indication  of  adsorption  in  the  presence 
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of  air  was  obtained.  The  results  are  of  the  same 
order  of  magnitude  as  those  of  Coolidge  (A.,  1927, 
928),  but  differ  from  those  of  Zelinski  and  Rakuzin 
(A.,  1926,  1090),  whose  method  is  shown  to  be 
untrustworthy.  L.  S.  Theobald. 

Calorimetric  determination  of  heats  of  adsorp¬ 
tion.  A.  Magnus  and  H.  Giebenhain  (Z,  physikal. 
Chem.,  1929, 143,  265 — 277). — An  extremely  sensitive 
calorimeter  whereby  heats  of  adsorption  may  be 
experimentally  determined  is  described.  The  heats  of 
adsorption  Q  of  carbon  dioxide  on  silica  and  on 
carbon  remain  approximately  constant  over  the 
pressure  range  for  which  Henry’s  law  is  valid ;  at 
higher  pressures  Q  undergoes  a  linear  decrease  with 
increase  of  pressure,  the  rate  of  decrease  diminishing 
at  the  highest  pressures  studied.  With  rise  of 
temperature  Q  decreases.  H.  F.  Gillbe. 

Adsorption  of  phosphoric  acid  by  stannic 
sulphide.  R.  Chandelle  (Bulk  Soe.  chim.  Belg., 
1929,  38,  255 — 258). — There  is  a  definite  but  small 
adsorption  of  phosphoric  acid  by  stannic  sulphide. 
If  the  phosphorus  in  a  bronze  is  determined  by 
removing  the  metal  as  sulphide  and  precipitating 
with  magnesia  mixture  there  is  a  loss  of  about  0*2% 
of  the  total  phosphorus  due  to  adsorption.  The 
formation  of  basic  compounds  of  tin  should  be 
avoided,  since  these  increase  the  adsorption  of 
phosphoric  acid.  0.  J.  Walker. 

Probable  role  of  ammoniacal  complexes  in 
the  adsorption  of  copper  and  nickel  salts  by 
ferric  hydroxide.  (Mlle.)  L.  3.  Levy  (Compt. 
rend.,  1929,  189,  426 — 428). — Extension  of  earlier 
experiments  (this  voh,  1001)  has  shown  that  the 
influence  of  ammonia  on  the  formation  and  stabilis¬ 
ation  of  complex  salts  depends  on  the  concentration 
of  the  ammonia  and  that  only  the  portion  of  the 
copper  or  nickel  salt  liberated  by  hydrolysis  of  the 
complex  ion  is  capable  of  being  adsorbed.  An 
excess  of  ammonia  has  no  influence  except  in  so  far 
as  it  alters  the  pu  value  of  the  medium  (cf,  Geloso, 
A.,  1927,  407).  J.  Grant. 

Adsorption  of  aerosols  by  solids.  A.  Astrom 
(Svensk  Kem.  Tidskr.,  1929,  41,  190 — 203). — The 
preparation  and  properties  of  aerosols  are  discussed. 
The  degree  of  adsorption  is  determined  by  counting 
the  number  of  particles  in  unit  volume  of  the  aerosol, 
before  and  after  passage  of  the  filter,  the  ultra- 
microscope  being  employed ;  it  is  necessary  to  take 
the  mean  of  a  large  number  of  observations  in  order 
to  secure  trustworthy  results.  An  alternative  method 
is  to  measure  the  Tyndall  effect,  using  the  apparatus 
of  Tolman  and  Vliet  (A.,  1919,  ii,  180),  the  intensity 
being  proportional  to  the  concentration  of  the  disperse 
phase.  Particles  of  size  ranging  from  50  to  100  pa 
are  the  most  difficult  to  adsorb.  Passage  through 
cotton  and  woollen  filters  showed  that  the  degree  of 
adsorption  increased  with  the  thickness  of  material, 
but  was  not  directly  proportional  to  this ;  direct 
proportionality  exists,  however,  between  the  rate 
of  passage  through  the  filter  and  the  amount  of 
unadsorbed  solid.  Adsorption  is  rendered  more 
complete  if  the  air  charged  with  the  aerosol  is  passed 
intermittently  through  the  filter  instead  of  in  a  steady 


stream.  The  above  experiments  were  made  using 
aerosols  formed  by  condensation  of  superheated 
vapours  in  a  continuous  current  of  air,  as  such  are 
relatively  homogeneous.  Aerosols  prepared  by  dis¬ 
persion  (e.j?.,  by  detonation)  give  untrustworthy 
results  owing  to  the  rapidity  with  which  they  aggregate. 

H.  F.  Harwood. 

Determination  of  maximum  adsorption  of 
activated  charcoal.  H.  Burstin  and  J.  Winkler 
(Przemysl  Chem.,  1929,  13,  114 — 119). — For  the 
system  activated  charcoal-benzene  the  maximum 
adsorption  is  AmBX  ^IcQ,  where  Q  is  the  heat  of 
wetting  •  k  was  determined  experimentally. 

Chemical  Abstracts. 

Heterogeneous  splitting  reactions.  H.  Douse 
and  W.  Kalrerer  (Z.  physikal.  Chem,,  1929,  B,  5, 
131 — 155). — The  elimination  of  water  from  iso¬ 
propyl  alcohol  at  the  surface  of  bauxite  is  investigated 
as  an  adsorption  phenomenon,  and  the  part  reactions 
are  discussed.  The  kinetics  of  the  decomposition 
show  that  it  may  be  regarded  as  a  continuous  reaction 
of  a  surface  layer  which  becomes  gradually  diminished 
by  the  adsorption  of  reaction  products.  The  heat 
of  activation  is  39,000  g.-cak  The  inhibitive  effect 
of  water  on  the  reaction  is  investigated.  If  water 
is  removed  the  reaction  is  of  zero  order,  and  the  heat 
of  activation  is  then  26,000  g.-eah  The  difference 
between  these  two  quantities  of  heat  corresponds  with 
the  heat  of  desorption  of  water.  The  adsorption 
isotherms  of  water,  propylene,  and  isopropyl  alcohol 
on  the  surface  of  bauxite  were  obtained  at  different 
temperatures  in  the  neighbourhood  of  the  reaction 
temperature.  For  small  densities  on  the  surface  the 
unimoleeular  constant  is  independent  of  the  quantity 
adsorbed,  but  it  decreases  rapidly  with  increasing 
densities.  A.  J.  Mee. 

Regional  absorption  of  dyes  by  growing 
crystals.  A.  G.  Milligan  (J.  Physical  Chem.,  1929, 
33,  1363 — 1373). — Crystals  of  potassium  alum 

separating  from  a  saturated  solution  coloured  by 
ehlorazol-sky-blue  FF  show  a  modified  habit  and 
an  intense  blue  coloration  in  the  centre  of  each 
cubic  face.  This  regional  deposition  of  the  dye 
favours  the  development  in  area  of  the  absorbing 
face  by  retarding  the  deposition  of  salt  upon  it. 
Croceine-scarlet  SB  has  a  similar  effect,  but  the 
absorption  in  this  case  is  weaker  and  the  inhibition 
of  growth  is  less  marked.  Regional  absorption  also 
occurs  with  methyl-violet,  but  other  dyes  are  either 
salted  out  by  the  saturated  solution  of  alum  or  are 
not  absorbed  (methylene-blue,  acid-green  G,  etc.). 
Sodium  chlorate  and  phloxine  or  croceine-scarlet  3B, 
and  oxalic  acid  and  rhodamine  B  also  showed  this 
phenomenon,  and  Rochelle  salt  and  croceine-scarlet 
SB,  chlorazol-sky-blue  FF,  and  acid-green  G  showed 
it  to  a  marked  degree,  but  little  or  no  alteration  of 
habit  occurred  in  these  last  three  eases.  Rochelle 
salt  and  acid-green  G  gave  the  only  instance  of 
absorption  of  the  dye  simultaneously  on  two  forms 
of  the  crystal.  An  hypothesis  to  account  for  regional 
absorption  is  tentatively  advanced. 

L.,  S.  Theobald. 

Adsorption  phenomena  in  systems  of  several 
constituents.  C.  Wagner  (Z.  physikal.  Chem., 
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1929,  145,  389— 396).— From  measurements  of  the 
surface  tension  of  aqueous  solutions  of  aniline-phenol 
mixtures  the  quantities  of  each  of  these  substances 
adsorbed  by  powdered  charcoal  at  an  air-water 
interface  have  been  determined.  Below  certain 
limiting  concentrations  at  which  blocking  of  the 
surface  occurs,  the  presence  of  one  constituent  favours 
the  adsorption  of  the  other,  showing  that  the  mutual 
effect  of  the  molecules  is  an  important  factor  in  the 
adsorption.  The  nature  of  this  attractive  force 
remains  uncertain.  In  the  case  of  aniline  the  ratio 
(amount  of  aniline  adsorbed)  / (concentration  of  aniline 
in  solution)  increases  with  increasing  concentration 
of  aniline.  A  qualitative  explanation  of  these  two 
results  is  given  by  taking  into  account  the  effect 
of  the  reciprocal  action  of  phenol-phenol  and  aniline- 
phenol  molecules  in  the  adsorption  layer  on  the 
work  of  adsorption  of  phenol.  F.  L.  Usher. 

Frenkel  adsorption  isotherm.  F.  J,  Wilkins 
and  A.  F.  H.  Ward  (Nature,  1929,  124,  482). — An 
algebraic  error  is  corrected  (cf.  Frenkel,  Z.  Physik, 
1924,  26,  133).  A.  A.  Eldridge. 

Theory  of  liquid  film  formation.  C.  W. 
Foulk  (Ind.  Eng.  Chem.,  1929,  21,  815— 817).— It 
has  been  established  that  pure  liquids  do  not  foam ; 
that  some  substance  must  be  molecularly  or  colloidally 
dispersed  in  a  liquid  to  make  it  foam ;  that  foams  can 
be  produced  whether  the  added  substance  is  positively 
or  negatively  adsorbed  at  the  surface ;  and  that 
certain  substances  have  the  property  of  destroying 
foam  and  preventing  its  formation.  A  study  of  the 
mechanical  aspects  of  liquid  film  formation  leads  to 
the  view  that  liquid  films  are  always  the  result  of  the 
approach  to  each  other  on  the  liquid  side  of  two 
already  formed  surfaces.  Several  examples  are 
given  and  the  view  is  supported  by  energy  consider¬ 
ations.  A  new  theory  of  film  formation  is  developed 
which  aims  at  explaining  why  in  the  ease  of  solutions 
two  surfaces  when  very  close  to  each  other  resist  a 
mechanical  push  to  bring  them  together,  whilst  thfere 
is  no  such  resistance  in  the  case  of  the  surfaces  of  a 
pure  liquid.  Starting  from  the  fact  that  in  solutions 
the  solute  is  either  more  or  less  concentrated  in  the 
surface  layer  than  in  the  interior  of  the  liquid,  it  is 
maintained  that  such  a  system  will  resist  a  force 
tending  to  bring  about  an  equality  of  concentration, 
that  is,  it  will  resist  a  tendency  to  mix  the  surface 
layer  with  the  rest  of  the  liquid.  A  resistance  will 
therefore  be  set  up  when  two  such  surfaces  are 
brought  together  by  some  small  mechanical  force. 
The  theory  explains  why  the  effect  is  the  same  whether 
the  surface  tension  is  raised  or  lowered  by  the  dis¬ 
solved  matter.  The  view  is  expressed  that  film 
formation  and  film  stability  are  separate  questions 
which  have  often  been  confused  in  the  literature. 

E.  S,  Hedges. 

Growth  of  silver  iodide  films.  U.  R.  Evans 
and  L.  C.  Bannister  (Proc.  Roy.  Soc,,  1929,  A,  125, 
370 — 394). — A  study  has  been  made  of  the  relation 
between  the  weight  increment  and  the  interference 
colour  due  to  the  iodide  film  which  is  formed  on 
exposure  of  silver  foil  to  solutions  of  iodine  in  chloro¬ 
form.  The  experimental  results  do  not  support  the 
assumption,  made  by  previous  investigators,  that  the 


thickness  of  the  film  can  be  judged  by  dividing  the 
thickness  of  the  air  film  required  to  give  the  same 
colour  by  the  refractive  index  of  the  film  material ; 
this  method,  in  fact,  gives  values  too  low  at  great 
thicknesses  and  too  high  at  small  thicknesses.  A  new 
colour  method  is  described  which  is  more  accurate 
for  small  specimens  than  direct  weighing.  A  short 
pre-exposure  to  air  at  ordinary  temperatures  does 
not  measurably  affect  the  growth  of  iodide  films, 
although  exposure  for  30  min.  at  400°  considerably 
retards  film  formation,  and  a  preliminary  heating 
in  a  vacuum,  with  hydrogen  as  the  residual  gas, 
accelerates  it.  Electrometric  and  nephelometric 
methods  have  been  used  to  determine  the  film  thick¬ 
ness,  and  are  compared  with  the  gravimetric  pro¬ 
cedure.  The  rate  of  growth  of  the  film  has  been 
studied  under  different  conditions  of  solvent,  stirring 
rate,  abrasive  treatment,  temperature,  and  con¬ 
centration  of  solution.  Other  things  being  equal, 
violet  solutions  cause  much  quicker  growth  of  films 
than  brown  solutions,  and  coarsely  abraded  surfaces 
are  attacked  more  rapidjy  than  finely  abraded. 
The  velocity  of  film  growth  is  increased  by  stirring. 
The  fact  that  the  rate  of  thickening  decreases  with 
the  thickness  indicates  that  the  process  is  essentially 
controlled  by  diffusion  through  the  solid  film.  The 
concentration  factor  indicates  that  the  molecular 
condition  of  the  free  iodine  in  the  film  is  never  less 
complex  than  I2,  but  the  small  temperature  coefficient 
excludes  the  possibility  of  gaseous  diffusion  through 
large  apertures.  The  effect  of  varying  the  solvent 
makes  it  highly  improbable  that  the  solution,  includ¬ 
ing  the  solvent,  enters  the  pores.  The  mechanism 
of  film  growth  which  best  fits  the  experimental  data 
is  that  the  iodine  passes  through  pores  of  a  few 
molecular  diameters  in  loose  union  with  the  silver 
iodide  of  the  walls,  a  process  intermediate  in  character 
between  gaseous  diffusion  and  diffusion  in  solid 
solution.  This  conception  is  supported  by  previous 
work  on  films  other  than  iodides. 

L.  L.  Bircumsiiaw. 

Velocity  of  crystallisation.  I.  E.  N.  Gapon 
(Ukraine  Chem.  J.,  1929,  4,  161 — 192). — The  velocity 
of  crystallisation  of  ammonium  oxalate,  sodium 
oxalate,  potassium  sulphate,  potassium  dichromate, 
sodium  pierate,  potassium  alum,  ammonium  alum,  and 
potassium  nitrate  was  determined  by  two  methods. 
The  first  consists  in  adding  a  known  weight  of  a  salt 
to  250  c.c.  of  a  solution  of  the  salt  of  known  super¬ 
saturation,  at  either  0°  or  25°,  and  stirring  vigorously 
(1500 — 1800  r.p.m.,  at  which  velocity  of  stirring  the 
velocity  of  crystallisation  becomes  independent  of 
the  intensity  of  stirring).  A  sample  is  withdrawn 
every  A  min.  The  second  (“  compensation  ”)  method 
consists  in  determining  the  velocity  of  crystallisation 
of  a  solution  of  a  degree  of  supersaturation  and 
of  three  other  solutions  with  supersaturation  values 
OJ2,  C1/2v2f  and  C^/21^  and  in  the  presence  of  twice 
the  number  of  crystallisation  centres.  From  these 
experiments  it  appears  that  the  two  factors  which 
determine  crystallisation  from  a  supersaturated 
solution  are  dehydration  of  the  ions  and  adsorption, 
and  also  that  for  the  majority  of  the  salts  the  process 
of  crystallisation  consists  of  two  stages,  the  initial  and 
the  normal.  In  the  initial  stage  if  the  velocity  is 
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determined  by  adsorption  its  order  will  be  unity  as, 
for  instance,  in  the  first  1J  min.  of  the  crystallis¬ 
ation  of  a  supersaturated  solution  of  sodium  oxalate, 
and  most  of  the  other  salts.  If,  however,  the  velocity 
is  determined  by  dehydration  of  the  ions,  then  the 
order  of  the  reaction  will  be  equal  to  the  number  of 
ions  dehydrated,  e.g.}  crystallisation  of  sodium  pierate 
at  25°.  In  the  normal  stage  the  order  is  always 
bimolecular.  A.  Freiman. 

Trichloroacetic  acid  as  a  cryoscopic  medium 
for  organic  compounds  and  binary  salts.  P* 
Walden  (Rec.  trav.  chim.,  1929,  48,  880 — -884). — 
The  high  cryoscopic  constant  (122)  of  trichloroacetic 
acid  renders  it  a  useful  medium  for  mol.  wt.  deter¬ 
minations  of  organic  compounds,  especially  for  those 
in  dilute  solution.  Typical  organic  compounds  have 
normal  mol.  wt.  in  this  medium.  On  the  other  hand, 
typical  binary  salts  which  in  aqueous  solution  are 
classed  uniformly  as  strong,  may  behave  in  trichloro¬ 
acetic  acid  solution  in  different  ways,  ranging  from 
double  or  triple  association  to  complete  dissociation. 
Both  cation  and  anion  have  a  marked  influence  on 
the  mol.  wt.  Salts  of  a  given  cation,  e.g.t  XMe4*, 
with  a  series  of  equivalent,  strong  anions,  e.g CT, 
Br',  I#,  N03',  may  behave  quite  differently,  exiiibiting 
'  molecular  states  between  association  (x=2)  and 
i  complete  dissociation.  Salts  of  a  given  anion, 
e.g.,  r,  CT,  or  the  pierate  ion,  change  in  molecular 
condition  with  change  of  cation.  The  degree  of 
{  association  of  salts  of  alkjdated  ammonium  bases 
varies  with  the  size  of  the  alkyl  group  and  the  degree 
of  alkylation.  In  view  of  the  low  dielectric  constant 
;  of  trichloroacetic  acid  the  high  dissociation  of  many  of 
j  these  salts  cannot  be  referred  to  high  ionisation 
of  the  type  MA==M++A',  but  must  be  attributed 
to  acidolysis  of  the  type  M+A' +£CC13‘C02H= 
M+C03/*CCl3j{^-l)CClyC02H  — >  AH,  It  ap¬ 
pears  that  through  the  action  of  the  solvent  even 
strong  acids  may  be  driven  out  of  combination  with 
strong  bases,  and  ions  such  as  SON7,  N03',  or 
C6H2(N02)3*0'  may  be  converted  into  non- ionising 
compounds.  The  results  indicate  that  as  a  result 
of  mass  action  and  catalytic  effects  a  solvent  may 
completely  alter  the  accepted  affinity  relationships 
of  acids  and  bases.  F.  G.  Tryhorn. 

Apparent  hydration  of  ions.  Ill,  Densities 
and  viscosities  of  saturated  solutions  o!  ammon¬ 
ium  chloride  in  hydrochloric  acid,  J.  W.  Ing¬ 
ham  (J.C.S.,  1929,  2059 — 2067). — The  solubility  of 
ammonium  chloride  in  aqueous  solutions  of  hydro¬ 
chloric  acid  of  concentrations  up  to  13 A7  and  the 
densities  and  viscosities  of  the  saturated  solutions 
have  been  determined  at  25°.  The  density  is  a 
linear  function  of  the  acid  and  salt  concentrations, 
and  the  solution  volume  of  the  ammonium  ion  is 
calculated  to  be  19*64.  The  effect  of  the  chloride 
ion  on  the  viscosity  is  approximately  equal  and 
opposite  to  that  of  the  ammonium  ion,  and  both 
effects  remain  practically  constant  over  a  wide  range 
of  concentration,  indicating  that  neither  ion  is 
hydrated.  From  the  viscosity  data  the  solution 
volume  of  the  ammonium  ion  is  calculated  to  be  14. 
It  seems  probable  that  the  viscosity  is  determined 
principally  by  the  number  of  particles  present  in  the 


solution  and  on  their  sizes  compared  with  that  of  the 
water  molecule,  the  predominating  species. 

R.  COTHILL, 

Dependence  of  equivalent  refraction  of  strong 
electrolytes  in  solution  on  concentration.  XI. 
Addition  to  4 1  ref ractome trie  experiments  f  1  of 
Fajans  and  co-workers.  W.  Geffcken  (Z. 
physikal.  Chem.,  1929,  B,  5,  81— 123),— The  depend¬ 
ence  of  equivalent  refraction  on  concentration  in  the 
range  from  2 N  to  practically  saturated  solutions 
at  25°  was  investigated  for  a  number  of  strong 
electrolytes.  The  solutions  examined  were  potassium 
fluoride,  sodium,  potassium,  rubidium,  caesium,  and 
ammonium  chlorides,  sodium  iodide,  sodium  and 
potassium  nitrates,  zinc  sulphate,  lithium,  aluminium, 
and  mercuric  perchlorates.  The  expression  for 
calculating  the  equivalent  refraction  of  a  dissolved 
substance  can  be  written  as  I?— const.  ($+xc),  where 
^  is  a  simple  function  of  the  density  and  concentration 
of  the  solution,  and  n  is  a  function  of  the  refractive 
index  and  concentration.  It  is  possible  to  make  use 
of  this  equation  to  obtain,  graphically,  the  density  of 
a  solution  from  its  concentration,  and  vice  versa , 
with  errors  of  0*01%  for  the  density,  and  0*1%  for 
the  concentration.  A  useful  control  method  for 
observations  of  density  and  refractive  index  is  out¬ 
lined.  A  new  method  for  the  preparation  of  pure 
sodium  iodide  by  the  electrolytic  reduction  of  sodium 
iodate  is  given.  There  is  a  very  approximate  linear 
relationship  between  refraction  and  concentration. 
Deviations  are  shown  by  sodium  iodide  and  potassium 
fluoride.  There  is  some  confirmation  for  the  assump¬ 
tion  that  with  increasing  concentration  of  electrolyte 
there  are  formed  combinations  of  oppositely  charged 
ions  which  are  directly  in  contact  with  each  other 
without  the  intervention  of  water  molecules,  thus 
giving  rise  to  an  undissociated  fraction.  A  rough 
evaluation  of  the  undissociated  part  on  the  basis  of 
variation  of  refraction  with  concentration  leads  to 
reasonable  results.  The  extrapolated  values  of  the 
equivalent  refraction  of  electrolytes  at  infinite 
dilution  are  shown  to  be  strictly  additive. 

A.  J.  Mee. 

Size  of  gas  bubbles  in  liquids.  R.  Schnttr- 
mann  (Z.  physikal.  Chem.,  1929,  143,  456 — 474 ;  ef, 
this  vol.,  903). — The  size  of  the  bubbles  formed  by 
forcing  air  through  filters  of  various  types  into  different 
liquids  has  been  found  to  be  determined  by  the 
viscosity  of  the  liquid.  In  ionised  liquids  a  sub¬ 
sidiary  factor  is  the  charge  on  the  bubble,  but  this 
is  effective  only  when  the  viscosity  of  the  electrolyte 
solution  is  of  the  same  order  as  that  of  water.  The 
bubble  size  is  independent  of  the  nature  of  the  filter 
used.  These  facts  explain  the  author’s  results  on 
the  determination  of  the  pore  diameter  of  porcelain 
filters  by  the  bubble  pressure  method.  A  picture 
of  the  process  of  formation  of  visible  bubbles  is 
given.  F.  L.  Usher. 

Velocity  of  elutriation  and  particle  size. 
A.  H.  M.  Andreasen  and  J.  J.  V.  Lundberg  (Kolloid- 
Z.,  1929,  49 3  48 — 51). — Experiments  on  the  relation 
between  elutriation  velocity  and  particle  size  in  the 
case  of  graded  pulverised  flint  show  that  Stokes’  law 
can  be  applied.  E.  S.  Hedges. 
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Theory  and  methods  of  ultraeentrifuging\ 
0,  Lamm  (Z.  physikal.  Chem.,  1929, 143f  177 — 190). — 
The  mathematical  theory  for  the  sedimentation  and 
diffusion  of  a  dissolved  substance  in  a  centrifugal 
field  is  developed.  The  optical  refraction  method  of 
observing  concentration  changes  has  been  applied  to 
the  experimental  study  of  the  ultracentrifuge,  and 
experiments  with  solutions  of  starch  and  proteins 
demonstrate  the  usefulness  of  the  method  for  the 
study  of  solutions  containing  two  or  more  substances. 

H.  F.  Gill.be . 

Interference  colours  of  finely  disperse  pre¬ 
cipitates  in  transmitted  light.  G.  P.  Voronkov 
and  G.  I.  Pokrovski  (Kolloid-Z.,  1929,  49,  1 — 3), — 
When  water  vapour  from  the  air  condenses  on  a  glass 
slide  cooled  to  — 15°  or  — 20°,  or  when  the  vapour 
of  benzoic  acid  condenses  on  a  cool  glass  slide,  the 
film  produced  exhibits  interference  colours  when 
viewed  by  transmitted  light.  A  theory  is  advanced 
in  explanation.  E.  S.  Hedges. 

Nucleus  formation  in  the  condensation  of 
vapours  in  non-ionised  dust-free  air.  E.  X. 
Anderson  and  J.  A.  Proemke  (Z.  physikal.  Chem., 
1929,  142,  321 — 350). — A  critical  summary  of  earlier 
work  dealing  with  nucleus  formation  in  the  condens¬ 
ation  of  vapour  is  given.  An  improved  form  of  cloud 
condensation  apparatus  for  the  measurement  of  the 
expansion  necessary  for  the  various  stages  of  con¬ 
densation  of  a  vapour  is  described.  A  volume  of  air 
saturated  with  water  vapour  must  expand  to  1*2006^: 
0  0007  times  its  volume  before  condensation  com- 
mences.  The  value  of  1*252  found  by  Wilson  is 
therefore  too  high.  O.  J.  Walker. 

[Stability  of  coarse  particles  in  solutions. 
IV.  F ormation  and  removal  of  liquid  sheaths 
in  suspensions  of  Buhis  alba.  Reversible  sol-gel 
transformation  ;  thixotropism,]  H.  Werner 
{Bor.,  1929,  62,  [j?],  2474). — The  author's  experiments 
(this  vol.,  878)  are  in  harmony  with  the  conceptions 
of  Ostwakl  (this  vol.,  137).  H.  Wren. 

Theory  of  stability  of  disperse  systems.  II. 
Stability  of  hydrosols  of  Prussian-blue.  E.  N. 
Gabon  (Ukraine  Chem.  J.,  1929,  4,  155 — 159 ;  cf, 
A.,  1928,  949). — The  stability  at  the  ordinary  temper¬ 
ature  of  dispersed  systems  of  Prussian- blue  in  water 
for  varying  proportions  of  potassium  ferrocyanide  and 
ferric  chloride  has  been  found  to  decrease  with 
increasing  concentration  of  ferric  chloride. 

A.  Freiman. 

Emulsions  and  the  effect  of  hydrogen-ion  con¬ 
centration  on  their  stability.  J.  C.  Krantz, 
jun.,  and  N.  Gordon  (Coll.  Symp.  Mon.,  1928,  6, 
173—206). — The  particle  size  and  viscosity  are 
affected  by  the  pR  value  for  gum  tragacanth  emul¬ 
sions,  but  not  for  gum  arabic  emulsions,  except  that 
for  the  latter  the  particle  size  increases  at  pn  >7. 
Fischer’s  hydrate  theory  appears  to  be  substantiated 
by  emulsions  prepared  with  gum  tragacanth.  The 
stability  of  various  emulsions  has  been  determined. 
The  surface  tension  of  water-in-oil  emulsions  is  un¬ 
affected  by  changes  in  pK  of  the  internal  phase; 
unstable  emulsions  have  a  lower  viscosity  than  stable 
emulsions.  Variations  in  particle  size,  up  to  30  p, 
do  not  affect  the  stability.  Chemical  Abstracts. 


Change  of  viscosity  of  sols  and  of  precipitating 
concentrations  of  electrolytes  with  purity,  and 
change  of  ratio  of  precipitating  concentrations 
with  temperature  of  coagulation.  V.  Gore  and 
N.  R.  Dhar  (J.  Indian  Chem.  Soc.,  1929,  6  ,  641 — 
652;  cf,  this  vol.,  506). — The  viscosity  of  ferric, 
stannic,  ceric,  zirconium,  and  thorium  hydroxide  sols 
increases  steadily  with  the  elimination  of  impurities, 
supporting  the  view  that  the  increase  of  viscosity 
is  due  to  decrease  of  electric  charge  as  a 
result  of  the  removal  of  adsorbed  electrolyte.  By 
reversing  the  process  and  adding  electrolytes  to  the 
pure,  unstable,  and  highly  viscous  sols  of  ferric, 
stannic,  and  zirconium  hydroxides,  stability  and 
electric  charge  increase,  owing  to  adsorption  of 
electrolyte,  whilst  viscosity  diminishes.  The  coagu- 
lum  from  an  impure  stannic  hydroxide  sol  is  white, 
but  from  a  highly  purified  and  viscous  sol  it  is  almost 
transparent,  indicating  that  increase  in  hydration 
has  accompanied  purification.  The  ratio  of  the  pre¬ 
cipitating  concentrations  of  uni-  and  bi- valent  ions 
decreases  as  the  purity  and  viscosity  of  the  sols 
increase.  On  raising  the  temperature  the  ratio 
of  the  precipitating  concentrations  of  uni-  and  bi¬ 
valent  ions  with  ferric,  stannic,  and  ceric  hydroxide 
sols  becomes  less,  but  the  relative  diminution  in  the 
ratio,  as  the  temperature  increases  from  30°  to  60°, 
is  the  same  for  any  one  sol  no  matter  what  its  degree 
of  purity  may  be.  No  definite  relationship  could  be 
established  between  the  viscosity  and  purity  of  the 
sols  of  arsenious  and  antimony  sulphides,  Prussian- 
blue,  cupric  and  uranium  ferrocyanides,  mastic,  and 
gamboge,  since  they  are  all  progressively  hydrolysed 
on  dialysis.  M.  S.  Burr. 

Relation  of  dielectric  constant  of  emulsions 
to  the  concentration  of  the  disperse  phase  and 
the  degree  of  dispersion.  A.  Pie  Kara  (Ivolloid- 
Z.,  1929,  49,  97— 102).— See  this  vol,,  27. 

Role  of  dielectric  constants,  polarisation,  and 
dipole  moment  in  colloid  systems.  VI.  Swell¬ 
ing  of  cellulose  acetate  in  binary  mixtures.  II. 
I,  Sakttrada  (Kolloid-Z.,  1929,  49,  52 — 60). — Experi¬ 
ments  have  been  made  to  determine  the  connexion 
between  swelling  and  polarisation  in  binary  mixtures 
consisting  of  benzene,  carbon  tetrachloride,  or  carbon 
disulphide  as  one  component  and  one  of  the  lower 
aliphatic  alcohols  as  the  other  component.  A  binary 
system  consisting  of  a  dipole-free  liquid  and  an 
aliphatic  alcohol  always  gives  a  swelling  maximum. 
Cellulose  acetate  swells  more  strongly  in  mixtures  of 
alcohol  with  benzene  than  in  those  with  carbon 
tetrachloride  or  carbon  disulphide.  Equimolecular 
concentrations  of  cellulose  acetate  swell  to  a  practic¬ 
ally  equal  extent  in  dilute  solutions  of  alcohol  in 
benzene,  irrespective  of  the  alcohol  used,  but  at 
higher  concentrations  the  swelling  becomes  less  with  in¬ 
creasing  molecular  complexity  of  the  alcohol.  Curves 
were  constructed  showing  the  deviations  of  the  experi¬ 
mental  values  of  total  polarisation,  dielectric  constant, 
and  swelling  from  the  values  calculated  by  means  of 
the  arithmetical  mixture  rule,  and  it  is  shown  that  all 
the  curves  take  a  similar  course.  E.  S.  Hedges. 

General  solvation  equation  for  colloid  systems. 
Wo.  Ostwald  (Kolloid-Z,,  1929,  49,  60 — 74).— 
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Measurements  of  the  swelling  of  caoutchouc  and 
gutta-percha  in  benzene,  nitrocellulose  in  acetone, 
and  isoelectric  gelatin  and  haemoglobin  in  water  con¬ 
firm  OstwakTs  equation  P—cRT/M+bcn}  where  P 
is  the  observed  osmotic  pressure,  c  is  the  weight  in 
g.  of  substance  swelling  in  1  c.c.  of  liquid,  and  b  and 
n  are  constants.  The  solvation  constant  n  generally 
has  a  value  of  approximately  2,  whilst  6  is  a  char¬ 
acteristic  colloid-chemical  constant  for  each  material. 
The  view  is  confirmed  that  not  only  gels,  but  also 
sols  can  swell  and  that  the  “  osmotic  ”  pressure  of  a 
sol  in  a  cell  of  micellar  thickness  is  composed  of  the 
ordinary  van ’t  Hoff  pressure  plus  solvation  pressure. 

E.  S.  Hedges. 

Effect  of  ultra-violet  light  on  colloids.  I. 
P.  Lal  and  P.  E.  Ganguly  (J.  Indian  Chem.  Soc., 
1929,  6,  547 — 556). — Since  both  negative  and  positive 
sols  are  coagulated  by  ultra-violet  light  the  effect 
cannot  be  satisfactorily  explained  as  the  result  of 
the  generation  of  electrons  by  the  radiation.  A 
study  of  the  pn  values  of  the  clear  filtrate  from  an 
ultra-filter,  before  and  after  coagulation,  has  shown 
that  these  change  appreciably,  increasing  in  some 
cases  and  decreasing  in  others.  These  variations 
in  value  have  been  interpreted  on  the  basis  of 
known  chemical  and  photochemical  reactions,  and 
the  coagulation  of  colloids  by  the  action  of  ultra¬ 
violet  light  is  ascribed  to  the  destruction  of  the 
stabilising  agents  in  the  chemical  changes  brought 
about  by  the  light.  M.  S.  Burr. 

Action  of  X-rays  on  colloidal  solutions.  S.  S. 
Bhatnagar,  R.  S.  Gupta,  K.  G.  Mathur,  and 
K.  N.  Mathur  (Z.  Physik,  1929,  56,  684—693).™™ 
The  velocity  of  cataplioresis  of  sols  exposed  to  X-rays 
and  those  not  so  exposed,  together  with  the  stability 
of  the  two  sets  after  the  addition  of  electrolytes,  have 
been  measured.  The  exposures  varied  for  different 
sols  between  2  and  3  hrs.  The  following  colloids 
were  used  :  gold,  silver,  copper,  copper  hydroxide 
(positive  and  negative),  and  ferric  hydroxide.  To 
investigate  the  stability  of  the  sols  after  addition 
of  0*02 j\r -potassium  chloride  solution,  and  find  whether 
it  varied  on  exposure  to  X-rays,  the  optical  trans¬ 
mission  of  the  sols  was  determined  by  means  of  a 
thermopile.  Only  in  the  ease  of  silver  and  copper 
(both  prepared  by  Bredig’s  method)  did  the  colour 
of  the  sol  change  after  exposure.  There  was  no 
change  in  the  coagulation  value  of  the  copper  sol. 
Except  in  the  case  of  partly  dialysed  sols  (ferric  and 
copper  hydroxides)  there  was  no  marked  change  in 
the  velocity  of  cataphoresis  before  and  after  exposure. 
These  results  are  discussed.  A.  J.  Mee. 

Preparation  of  jellies  of  some  inorganic  sub¬ 
stances.  3.  Peak  ash  and  N.  R.  Dhae  (J.  Indian 
Chem.  Soc.,  1929,  6,  587—598 ;  cf.  A.,  1926,  676; 
1927,  934). — The  conditions  necessary  for  the  form¬ 
ation  of  gels  of  the  following  inorganic  substances 
are  given,  and  their  properties  described  :  ferric, 
borate,  molybdate,  and  tungstate ;  thorium  phos¬ 
phate  and  molybdate ;  stannic  arsenate,  phosphate, 
tungstate,  molybdate,  and  borate.  M.  S.  Burr. 

Silicic  acid  gels.  I.  Time  of  setting  of  gels* 
M.  Prasad  and  R.  R.  Hattiangadi  (J.  Indian 
Chem.  Soc.,  1929,  6,  653 — 663). — Silicic  acid  gels 


have  been  prepared  by  the  action  of  ammonium 
acetate  solution,  with  or  without  acetic  acid,  on 
solutions  of  sodium  silicate.  The  time  of  setting 
has  been  determined  by  measuring  the  variation 
with  time  of  the  light  scattered  by  the  gel.  The 
intensity  of  scattered  light  is  found  to  increase  more 
and  more  slowly  until  it  reaches  an  approximately 
constant  value.  The  time  required  for  this  is  the 
time  of  setting.  When  there  is  no  added  acetic 
acid  the  time  of  setting  decreases  as  the  concentration 
of  ammonium  acetate  increases  up  to  a  certain  limit. 
At  higher  concentrations  no  gels,  but  only  flocculent 
precipitates,  are  obtained.  The  gels  are  alkaline  to 
litmus  and  no  minimum  value  of  the  setting  time  is 
observed.  The  gels  obtained  with  ammonium  acetate 
acidified  with  acetic  acid  are  alkaline,  neutral,  or 
acid  to  litmus ;  this  depends  on  the  concentration 
of  ammonium  acetate  and  acetic  acid  used,  i.e .,  on 
the  hydrogen-  and  hydroxyl- ion  concentration.  All 
mixtures  set  in  a  minimum  time  when  they  are 
slightly  alkaline  or  neutral  to  litmus  and  the  value  of 
this  minimum  time  is  smaller  the  greater  is  the  silica 
content  of  the  mixture.  Highly  alkaline  and  highly 
acidic  mixtures  take  a  long  time  to  set.  The  gels 
differ  in  appearance  according  as  they  are  prepared 
from  high  or  low  concentrations  of  acidified  ammon¬ 
ium  acetate,  the  former  being  more  transparent,  and 
hence  probably  forming  smaller  aggregates,  than  the 
latter.  M.  S.  Burr. 

Diffusion  in  gels.  V.  Moray ek  (KolJoid-Z., 
1929,  49,  39—46). — The  diffusion  of  lead  nitrate  into 
dilute  solutions  of  potassium  dichromate  contained 
in  gels  of  gelatin,  agar,  and  mixed  gelatin-  agar  has 
been  studied.  The  time  course  of  the  diffusion  is  in 
accordance  with  a  parabolic  equation,  but  certain 
irregularities  were  observed  when  the  concentration 
of  the  diffusing  lead  nitrate  was  varied.  In  gelatin 
and  in  the  mixed  gels,  the  curve  connecting  rate  of 
diffusion  with  concentration  of  the  lead  nitrate  passes 
through  two  maxima.  This  behaviour  is  ascribed 
to  the  formation  of  compounds  between  gelatin  and 
the  potassium  dichromate.  The  form  of  the  curve 
also  depends  on  the  concentration  of  potassium  di¬ 
chromate  in  the  gel.  In  agar  gels  the  rate  of  diffusion 
is  directly  proportional  to  the  concentration  of  lead 
nitrate  in  the  superimposed  solution  and  the  rate  was 
scarcely  affected  by  increasing  the  concentration  of 
agar.  The  formation  of  periodic  structures  in  these 
experiments  is  related  to  a  dynamic  equilibrium 
between  the  gel  and  the  aqueous  phase. 

E.  S.  Hedges. 

Behaviour  of  swollen  gelatin  in  water  vapour. 

E.  H.  Buchner  (Rec.  trav.  chim.,  1929,  48,  1047 — 
1051). — Lloyd’s  observations  (A.,  1920,  i,  452)  on 
the  behaviour  of  swollen  gelatin  (acid  or  alkali  treat¬ 
ment)  are  confirmed.  The  loss  of  water  from  the 
swollen  gelatin  when  kept  in  a  saturated  vapour  (cf. 
be.  ciL)  is  due  either  to  a  change  in  the  hydrogen-ion 
concentration  of  the  gelatin  or  to  surface  forces. 

H.  Burton. 

Osmosis  in  ternary  liquids  through  a  mem¬ 
brane  permeable  to  two  of  the  three  substances. 

F.  A.  H.  Schkeinemaeers  (Rec.  trav.  chim.,  1929, 
48,  926 — 930). — Theoretical.  When  demixing  into 
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two  or  more  liquid  phases  does  not  occur  in  an  osmotic 
system  of  the  type  L^H{WY)\L,  osmotic  equilibrium 
is  possible  only  when  LQ  and  L  have  the  same  com¬ 
positions.  In  the  case  of  the  systems  LJY+W) I 
31(WY)\L(X+  Y+W)  and  Lq(W)\M(WY)\L{X+ 
F+ W)  osmosis  will  continue  until  the  left-hand  side 
has  been  completely  absorbed  by  the  right-hand  side 
liquid.  F.  G.  Tryhobn, 

Donna n  membrane  equilibrium.  Change  of 
protein  solutions  by  heating,  its  effect  on  the 
membrane  equilibrium,  and  its  relation  to  the 
viscosity.  K,  Shhgi  (Kyoto  J.  Med.,  1928,  25, 
706 — 710). — N-Hydrochloric  acid  or  sodium  hydr¬ 
oxide  was  added  to  egg-white  and  the  mixture  was 
heated  at  490°  for  various  periods.  With  acid,  no 
change  of  membrane  potential  occurs  under  60  min. 
After  80  min.  the  potential  gradually  falls  and  becomes 
zero  after  150  min.  With  sodium  hydroxide  a  change 
in  viscosity  is  observed  after  10  min. 

Chemical  Abstracts. 

Use  of  flat  membranes  for  dialysis  and  for 
the  determination  of  the  osmotic  pressures  of 
colloidal  solutions.  J.  Zakowski  (Chem.  Fabr., 
1929,  427—429). — It  is  practically  impossible  to 
prepare  collodion  membranes  of  the  customary  sack¬ 
like  form  which  possess  a  uniform  degree  of  porosity 
throughout.  This  condition  is  more  easily  attained 
if  the  membranes  employed  are  flat,  and  types  of 
apparatus  are  described  in  which  membranes  of  this 
description  are  used.  H.  F,  Harwood. 

Cataphoretic  migration  velocity  of  zeolite 
suspensions*  A.  von  Buzagh  (Kolloid-Z,,  1929, 
49,  35 — 39) . — Measurements  have  been  made  of 
the  cataphoretic  migration  velocity  of  electro- 
dialysed  chabasito  and  elec  trod  ialysed  synthetic 
aluminium  silicate  particles  in  presence  of  various 
electrolytes.  Small  concentrations  of  alkali  hydr¬ 
oxides  raise  the  ^-potential,  but  higher  concentrations 
lower  it.  Hydroxides  of  calcium  and  barium  lower 
the  £ -potential  at  all  concentrations.  The  chlorides 
of  uni-  and  bi -valent  cations  have  a  discharging  effect 
in  the  following  order  :  Na<K<Ca<Ba.  Alumin¬ 
ium  and  thorium  chlorides  discharge  the  particles  at 
low  concentrations,  at  higher  concentrations  they 
reverse  the  charge,  and  at  still  higher  concentrations 
&  further  discharging  effect  in  the  positive  region  is 
observed.  E.  S.  Hedges. 

Equilibrium  constants  of  reactions  involving 
hydroxyl.  D.  S.  Villars  (Proc,  Nat.  Acad.  SeL, 
1929,  15,  705 — 7 09) . — Mathematical.  The  equi¬ 
librium  constants  are  calculated  from  the  heat  of 
dissociation  of  the  hydroxyl  group.  A.  J.  Mee. 

Cryoscopic  determination  of  molecular  equi¬ 
libria  of  resorcinol  in  aqueous  solutions  of 
potassium  chloride  and  of  sodium  chloride.  F. 
Botjrion  and  C.  Tuttle  (J.  Chim.  phys.,  1929,  26, 
291 — 311). — The  view  previously  suggested  {cf.  this 
vol.,  648,  759),  that  the  higher  cryoscopic  constant 
obtained  with  solutions  of  resorcinol  in  aqueous 
alkali  chloride  solutions  can  be  attributed  to  adsorp¬ 
tion  of  water  by  the  ions  or  molecules  of  the  dissolved 
salt,  is  discussed  and  it  is  shown  that  there  is  a 
parallelism  between  the  degree  of  hydration  derived 


from  this  assumption  and  that  calculated  by  other 
methods.  0.  J.  Walker. 

Chemical-kinetic  and  cryoscopic  determin¬ 
ation  of  equilibria  in  p-toluidine  solution. 
Aminolysis.  H.  Goldschmidt  and  E.  Overwien 
(Z.  physikal.  Chem,,  1929,  143,  354 — 388  j  cf.  A., 
1907,  ii,  244). — The  behaviour  of  various  inorganic 
and  organic  acids  in  the  basic  solvent  p-toluidine 
has  been  studied.  That  the  acids  differ  in  strength 
just  as  in  aqueous  solution  is  shown  by  conductivity 
measurements  and  by  the  different  velocities  with 
which  they  catalyse  the  intramolecular  reaction  di- 
azo&minotolueno  — aminoazotoluene,  Although  the 
reaction  velocities  and  conductivities  run  parallel 
for  a  given  series  of  catalysing  acids,  the  velocity 
coefficients  do  not  decrease  as  rapidly  as  the  equivalent 
conductivities.  Addition  of  bases  decreases  the  re¬ 
action  velocity  and  increases  the  conductivity  to  an 
extent  depending  on  the  amount  of  salt  formation 
taking  place  between  the  acid  and  the  added  base. 
The  amlnolytie  constant  f salt]/[acid]  [base]  obtained 
by  the  cryoscopic  method  is  smaller  than  when  calcul¬ 
ated  from  reaction  velocity  measurements,  but  the 
series  order  for  the  acids  used  is  the  same  for  both. 
The  amount  of  salt  formation  depends  on  the  strength 
of  the  added  base  and  of  the  acid  used. 

F.  L.  Usher. 

Equilibrium  between  amylene  and  trichloro¬ 
acetic  acid  in  non-aqueous  solvents.  L.  M, 
Andreasov  (Ukraine  Chem,  J,,  1929,  4,  143—148). 
— The  equilibrium  has  been  examined  at  25°  and  50° 
in  benzene  and  carbon  tetrachloride.  The  data  are 
inconsistent  with  the  supposed  formation  of  double 
molecules  of  the  acid.  A.  Freiman. 

Electrolytic  dissociation  constant  of  hydrogen 
peroxide.  V.  A.  Kargin  (Z.  anorg.  Chem.,  1929 
183,  77 — 80). — The  difficulty  of  measuring  the  add 
dissociation  constant  of  hydrogen  peroxide  is  dis¬ 
cussed  ;  by  pot  entiome trie  titration  with  potassium 
hydroxide  solution  using  the  glass  electrode  the  value 
i£=U55x  10~12  at  20°  is  obtained.  H.  F.  Gillbe. 

Electrical  dissociation  of  dibasic  acids.  V. 
Dissociation  constants  of  the  three  hydroxy- 
benzoic  acids.  E.  Larsson  [with  N.  Holmrerg] 
(Z.  anorg.  Chem.,  1929,  183,  30— 38).— The  acidic 
and  phenolic  ionisation  constants  of  salicylic  and 
and  p-bydroxybenzoic  acids  and  the  ionisation 
constants  of  their  ethyl  esters  have  been  determined 
potentiometrically ;  the  second  constants  for  the 
o-,  w-,  and  p-aeids  are  4x  10“14, 1 X  10~10,  and4xl0~10, 
respectively,  and  the  constants  for  the  esters  are 
3  X  10~n,  8  x  10"10,  and  6xl<K  respectively.  By 
consideration  of  the  influence  of  the  ionised  carboxyl 
group  on  the  hydroxyl  group  the  values  1*1,  3*4, 
and  2*8  are  derived  as  the  distances  in  A.  between 
the  site  of  the  electric  charge  and  the  hydroxyl 
hydrogen  atom  in  the  o-t  m-,  and  ^-hydroxy  benzoate 
ions.  H.  F.  Gillbe. 

Determination  of  the  tertiary  dissociation 
constant  of  phosphoric  acid.  I.  N.  Kugelmass 
(Bioehem.  J.,  1929,  23,  587— 592).— Hydrolysis  of 
the  tertiary  phosphates  gives  1*02  X  Kk12  at  20°  and 
1*48  X  lO*42  at  38°.  S.  S.  Zilva, 
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Dissociation  ol  alkaloid  salts  (caffeine,  col¬ 
chicine).  M.  Ggtjbsat  (J.  Pharm.  Chim.,  1929, 
[viii],  10,  263 — 267) . — Potentiometric  measurements 
of  the  pR  of  mixtures  of  equivalent  quantities  of  a 
solution  of  caffeine  (14*98  g./ litre)  and  G-liV'-solutions 
of  sulphuric,  hydrochloric,  tartaric,  oxalic,  and 
benzoic  (0*01JV)  acids  show  that  the  salts  are  com¬ 
pletely  dissociated  in  solution,  the  pu  value  being 
the  same  as  that  of  the  free  acid.  Similar  results 
are  obtained  with  colchicine  (3*99  g. /litre)  and  001#- 
solutions  of  the  same  acids,  and  in  agreement  with  this, 
both  alkaloids  are  completely  extracted  with  chloro¬ 
form  from  their  solutions  in  acids.  J.  W.  Baker. 

Hydrolysis  ol  aluminium  salts  of  strong  acids. 
V.  Cupr  (Coll.  Czech.  Chem.  Comm.,  1929,  1,  467 — 
476). — The  hydrogen-ion  concentrations  of  0*5 — 
0*0 IJf -solutions  of  aluminium  sulphate,  chloride, 
bromide,  chlorate,  perchlorate,  and  nitrate  at  20°,  of 
the  sulphate,  chloride,  and  bromide  at  25°,  and  of 
0*2 — 0*01  M -solutions  of  aluminium  potassium,  alumin¬ 
ium  sodium,  and  aluminium  ammonium  sulphate  at 
20°  have  been  measured  with  the  quinhydrone  and 
hydroquinhydrone  electrode.  In  dilute  solutions  the 
ratio  [H]/[concentration]  varies  in  approximately  the 
same  manner  for  the  simple  salts  with  the  exception 
of  the  sulphate ;  differences  appear  in  more  con¬ 
centrated  solutions.  A.  I.  Vogel. 

Germanium.  V.  Hydrolysis  of  sodium  ger- 
manate  and  the  dissociation  constants  of  ger~ 
manic  acid.  W.  Pugh  (J.C.S.,  1929,  1994—2001  ; 
cf.  this  vol.,  997). — The  hydrolysis  of  sodium  ger¬ 
man  ate  at  20°  has  been  determined  over  a  concentration 
range  of  0*001 — 0*100  g.-mol./litre,  the  hydrolysis 
constant  at  the  highest  dilutions  having  the  value  of 
about  0*054,  which  gives  1*9  X  10~13  for  the  second 
dissociation  constant  of  the  acid.  Electrometric 
titration  of  sodium  germanate  with  hydrochloric  acid 
yields  a  titration  curve  of  the  form  characteristic  of 
dibasic  acids  and  gives  a  value  of  2*6  X 10"9  for  the 
first  dissociation  constant  of  the  acid.  Roth  and 
Schwartz’  value  (A.,  1926,  350)  therefore  seems  much 
too  high.  R.  Cuthill. 

Electrolytic  dissociation  ol  some  metal  malon- 
ates.  H.  L.  Riley  and  (Miss)  N.  I.  Fisher  (J.C.S., 
1929,  2006 — 2010). — If  the  degree  of  dissociation  of 
an  electrolyte  is  largely  influenced  by  the  readiness 
of  the  cation  to  accept  electrons  and  of  the  anion  to 
donate  electrons,  it  would  be  expected  that  salts 
consisting  of  an  anion  which  readily  forms  stable 
complex  ions  and  a  cation  which  departs  consider¬ 
ably  from  the  inert  gas  structure  would  not  be  very 
highly  dissociated.  In  confirmation  of  this  view  it 
is  found  by  conductivity  measurements  at  25°  that 
the  tendency  to  dissociation  of  magnesium,  cadmium, 
zinc,  and  cupric  malonates  diminishes  in  this  order. 

R,  Cuthill. 

Physico-chemical  studies  of  amino-acids.  G. 
Takahashi  and  T.  Yaginuma  (Japan.  J.  Chem., 
1929,  4,  15—31 ;  cf.  this  vol.,  141).— The  b.  p.  of  the 
i-ethyl  ester  of  leucine  at  pressures  between  4  and 
480  mm.,  the  solubility  of  l- leucine  in  water  between 
—0*2°  and  81°,  and  the  densities  of  the  solutions  are 
recorded.  The  system  £-leucine-HCl-H20  has  been 
investigated  at  15°  and  30°,  establishing  the  exist- 
4  N 


ence  of  the  compounds  1  -leucine  hydrochloride  hydrate , 
CflH1302N,HCI,H20,  and  fi-l-leucine  hydrochloride  ethyl 
ester ,  CeH1202N*C2H6,HCI.  The  optical  rotation  and 
dispersion  of  mixtures  of  Meucine,  hydrochloric  acid, 
and  water  have  been  determined.  C.  W.  Gibby. 

Lowest  temperatures  at  which  oxides  show 
reduction  hy  hydrogen.  J.  L.  St.  John  (J. 
Physical  Chem.,  1929,  33,  1438 — 1440). — Reduction 
by  hydrogen  becomes  appreciable  at  140°  in  the  case 
of  copper  oxide,  at  185°  with  lead  monoxide,  at  280° 
with  cadmium  oxide,  at  310°  with  zinc  oxide,  and 
at  185°  with  arsenic  trioxide.  A  connexion  between 
the  temperatures  of  initial  reduction  and  the  heats  of 
formation  of  these  oxides  is  suggested. 

L.  S.  Theobald. 

Hydrogen  reduction  equilibria  of  metal 
chlorides,  bromides,  and  iodides  at  high  tem¬ 
peratures,  and  the  chemical  constants  of 
chlorine,  bromine,  and  iodine.  K.  Jellinek  and 
A.  Rudat  (Z.  physikal.  Chem,,  1929,  143,  244— 
264). — The  equilibria  attained  in  the  reduction  of 
lead  and  manganous  chlorides,  and  lead,  silver,  and 
cuprous  bromides  and  iodides  for  temperatures  at 
which  the  halides  exert  appreciable  vapour  pressures 
have  been  determined.  Since  the  integration  con¬ 
stants  of  the  dissociation  equilibria  of  the  lead  halides 
are  considerably  greater  than  the  integration  con¬ 
stants  of  the  vapour-pressure  equations  of  the  corre¬ 
sponding  condensed  halogens,  the  conclusion  is 
reached  that  the  entropies  of  the  crystalline  halogens 
at  0°  Abs.  are  appreciably  greater  than  zero. 

H.  F.  Gellbe. 

Equilibrium  CQ2  +  C  2CO.  F,  J.  Dent 
and  J.  W.  Cobb  (J.C.S.,  1929, 1903— 1912).— Investig¬ 
ation  of  the  above  equilibrium  at  800°/l  atm.,  using 
various  forms  of  carbon,  has  shown  that  the  equi¬ 
librium  composition  depends  on  the  character  of  the 
carbon  and  the  pre-treatment  which  it  has  received. 
With  graphite  in  presence  of  sodium  carbonate  as 
catalyst,  the  equilibrium  mixture  of  gases  contained 
13*8%  C02.  Samples  of  coke  impregnated  with 
sodium  carbonate  and  of  coconut  charcoal  gave 
initially  much  smaller  equilibrium  concentrations  of 
carbon  dioxide,  but  repeated  heating  at  900°  in  a 
vacuum  resulted  in  the  concentration  gradually  rising 
to  13*8%,  due  apparently  to  progressive  surface 
graphitisation,  a  change  wdiich  was  brought  about 
with  the  coke  more  readily  than  with  the  charcoal. 
Sodium  carbonate  appears,  below  1000°,  to  retard 
graphitisation.  The  reactivity  of  coke  diminishes 
as  reaction  proceeds ;  the  equilibrium  composition 
of  the  gas  phase  before  partial  gasification  is  not  the 
same  as  after,  since  the  more  active  portions  of  the 
coke  gasify  first,  R.  Ctjthill. 

Connexion  between  the  different  hydrates  of 
a  salt.  W.  Brull  (Z.  anorg.  Chem.,  1929,  183, 
347 — 352). — Theoretical.  In  the  detection  of  the 
different  hydrates  of  a  salt  by  the  dehydration  method, 
it  is  necessary  to  carry  out  isothermal  or  isobaric 
dehydration  at  very  varying  temperatures  and  pres¬ 
sures,  respectively,  as,  owing  to  the  intersection  of 
the  T- logp  curves,  the  region  of  stability  of  a  given 
hydrate  may  not  be  realisable  under  the  conditions  of 
any  single  experiment.  M.  S.  Burr. 
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Equilibria  between  metals’ and  salts  in  fluxes. 
XVIII.  Equilibrium  between  calcium  and 
sodium  and  their  chlorides  when  lead  ,  and 
antimony  are  present  in  the  metal  phases. 
R..  Lorenz  and  R.  Winzer  (Z.  anorg.  Chem.,  1929, 
183,  127—139). — Addition  of  lead  to  the  metal  phase 
displaces  the  equilibrium  Ca+2NaCl  =:  CaC32-|-2Na 
to  the  right,  but*  the  effect  does  not  conform  to  the 
law  of  mass  action ;  the  displacement  increases  until 
the  ratio  Pb/(Ca+Na)  is  about  8,  after  which  further 
addition  of  lead  produces  no  further  change,  and  the 
mass  action  law  is  then  applicable  to  the  equilibrium. 
The  influence  of  antimony  resembles  that  of  lead, 
but  the  magnitude  of  the  maximum  displacement  is 
different.  H.  F.  Gillbe. 

Isotherms  of  the  ternary  system  containing 
water,  alkali  sulphate,  and  a  sulphate  of  the 
vitriol  type.  I.  A.  Beneath  (Z.  anorg.  Chem., 
1929, 183 , 296^—300  ;  cf.  this  vol.,  850).— The  isotherms 
for  the  system  MnS04--Na2SG4“H20  at  50°  have  been 
determined,  and  also  a  certain  amount  of  data  at 
11°,  25°,  30°,  and  41°  has  been  obtained.  The  results 
indicate  the  existence  of  the  salt  MnS04,3Na2S04,  in 
addition  to  the  compound  MnS04  ,Na2S04,2H20 
previously  found  (Iog.  ciL),  M.  S.  Bure. 

Uranyl  formate.  A.  Colanc  (Bull.  Soc.  chim., 
1929,  [iv],  45,  624 — 6261.— The  system  uranyl 

formate-formic  acid-water  has  been  studied  at  25°. 
A  solution  of  uranyl  formate  monohydrate  slowly 
deposits  thebasicformateU03J2H20,U02(HC02)2,H20} 
the  solubility  of  which  increases  with  the  concen¬ 
tration  of  formic  acid.  The  solubility  of  the  mono- 
hydrate  decreases  with  increase  of  acid  concentration. 

0.  J.  Waiter. 

Reciprocal  salt  pair  MgS 04~2N aN 03-H2 O ,  II. 
W.  Schroder  (Caliche,  1929,  11,  154r-162).— See 
this  vol.,  267. 

The  general  thermodynamical  integrating 
factor  of  the  entropy  function.  A.  Press  (Z. 
Physik,  1929,  56,  131—146). 

Methods  of  calorimetry  and  the  question  of 
allotropy  in  the  case  of  heats  of  dissolution  of 
potassium  nitrate  and  chloride.  W.  A.  Roth 
and  C.  Eymann  (Z.  physikal.  Chem.,  1929,  143, 
321 — 353 ;  cf.  A.,  1928,  22). — A  review  of  the  liter¬ 
ature  relating  to  the  heat  of  dissolution  of  potassium 
nitrate  in  water  reveals  large  discrepancies  in  the 
absolute  values  assigned  to  it  by  different  workers, 
in  spite  of  the  good  agreement  between  the  results 
obtained  by  individuals.  Fresh  experiments  have 
been  undertaken  in  order  to  ascertain  how  far  these 
discrepancies  are  to  he  attributed  to  defects  in  the 
calorimetric  methods  used  and  to  inhomogeneity  of 
the  material.  A  specimen  heated  for  a  long  time  at 
160°  and  then  chilled,  at  —16°  gave  a  value  about  1% 
lower  than  the  values  obtained  when  the  salt  had 
been  cooled  slowly  from  above  its  transition  tem¬ 
perature,  corresponding  with  an  admixture  of  8*5% 
of  the  P-modification,  which,  however,  could  not  be 
prepared  pure  by  this  treatment.  On  the  other  hand, 
the  results  are  influenced  to  a  far  greater  extent  by 
the  type  of  calorimeter  employed.  If  the  course  of 
the  thermal  change  is  different  in  the  calibration  and 


the  actual  measurement,  the  usual  method  gives 
uncertain  results,  particularly  if  vacuum  vessels:  or 
metal  vessels  of  small  size  are  used.  A  metaXcalorb 
meter  completely  immersed  in  water  is  the  most 
satisfactory.  These  restrictions  do  not  apply  to 
adiabatic  methods,  which  are,  however,  more  difficult 
in  use.  The  most  suitablo  method  is  an  adiabatic 
compensation  method,  in  which  the  thermal  effect  is 
exactly  neutralised  by  heat  generated  .electrically 
within  the  calorimeter,  an  additional  advantage  being 
that  the  determination  is  made  at  a  definite  tem¬ 
perature.  This  method  was  therefore  used,  in  con¬ 
junction  with  an  immersed  metal  calorimeter,  as  a 
control  in  the  measurement  of  the  heats  of  dissolution 
of  potassium  nitrate  and  chloride.  The  following 
values  are  given :  KN03,350H20,  -8-418  kg. -cal. 

per  moL/21'0°;  KCl,150H2O,  —4*322  kg. -cal.  per 
moL/21*0°;  heat  of  neutralisation  of  1  mol  of  oxalic 
acid  in  IITOH^O,  +28*11  kg.-cal./20*0°*  It  is  con¬ 
sidered  that  many  of  the  .  accepted  thermo -chemical 
constants  for  solids  are  inexact.  F.  L.  Usher. 

Determination  of  heats  of  dilution  of  hydrated 
salts  (second  method).  J.  Peered  (Compt.  rend., 
1929,  189,  462 — 465;  cf.  this  vol.,  1014). — To  deter¬ 
mine  the  heats  of  dilution  (L)  and  of  addition  (A) 
where  these  are  very  small  the  method  adopted  con¬ 
sisted  in  immersing  a  small  bulb  containing  varying 
amounts  of  water  (jc)  in  varying  amounts  (P)  of 
saturated  solution  of  concentration  p  contained  in  a 
calorimeter,  breaking  the  bulb,  and  measuring .  the 
heat  evolved  (g).  This  process  is  repeated  until  the 
total  heat  evolved  is  equal  to  that  ^ of  dissolution  in 
a  large  excess  of  water.  The  results  are  plotted  on 
a  ~q  curve,  and  A  is  determined  as  (100M  /p)(dqjd7z). 
The  values  of  A  thus  determined  aro  :  Na2C03?10B20 
—0-875 ;  Na2HP04,12H20  -045;  Na2S04,10H„0 
-0*95;  RaCl2,2H20  -0*25;  CuS04,5H20  -0*10. 
L  for  CuS04,5H20  deduced  in  this  way  is  —248, 
agreeing  well  with  —2-44  determined  directly. 

G  A.  SrLBEERAD. 

Adiabatic  calorimetry.  I.  Temperature 
changes  of  the  order  of  1°.  E.  Lange  and  E.  0. 
Rounseeell  (Z.  physikal.  Chem.,  1929,  142,  351- — 
364). — Improvements  in  calorimetric  technique  which 
have  been  evolved  in  fhe  course  of  several  years" 
work  on  heats  of  dilution  and  o i  dissolution  (cf. 
Lange  and  others,  1925  onwards)  are  described. 
Amongst  the  points  dealt  with  are  the  measurement 
of  temperature  changes  of  the  order  of  1°  by  means 
of  mercury  thermometers  graduated  to  0*01°  and 
0*001°,  an  electrical  glass  capillary  heater  for  calibra¬ 
tion  purposes,  and  an  electrically  controlled  speed 
regulator  for  maintaining  constant  speed  of  the 
stirring  motor.  The  possibility  and  mode  of  pre¬ 
vention  of  errors  due  to  heat  exchange  between  the 
calorimeter  contents  and  surroundings,  and  also  of 
those  due  to  evaporation  and  condensation  effects, 
are  discussed.  O.  J.  Walker. 

Thermo-chemistry  of  hypochlorous  acid  and 
some  of  its  salts  in  aqueous  solution.  B.  Neu¬ 
mann  and  G.  Muller  (Z.  anorg.  Chem.,  1929, 
182,  235 — 264).— The  heats  of  the  reactions  Cl3+ 
2MOHaq. =MOClaq, + MClaq.  and  HOC],q.+MOHafl  = 
MOCl^+HgO  have  been  determined  when  M  is 
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lithium/  sodium,  potassium,  calcium,  strontium,  or 
barium,  For  the  second  reaction .  the  mean,  value 
obtained  is  8440  g.-cal. /mol.  aiid  is  lower  than  those 
given  by  Thomsen  (9976:g;-e&l.)  and  Berthelot  (9600 
g.-cal,).  The  heat  of  dilution  of  hypochlorous  acid 
increases  with  the  concentration  of  the  acid,  and  the 
heat  of  dissolution  of  chlorine  monoxide  (1  mol.)  in 
water  (2072, mols,)  is  found  to  have  a  mean  value  of 
8737 ±7  g.-cal.  The  heats  of  formation  of  aqueous 
solutions  of  hypochlorous  acid. and  the  hypochlorites 
of  the  above  bases  from  their  respective  elements  have 
been  evaluated  from  these  and  other  data.  The 
values  of  [H,  Cl,  0,  aq.]  vary  from  30,366  g.-cal. 
when  calcium  hydroxide  is  used  to  30,550  g.-cal.  with 
lithium  hydroxide,  the  mean  value  from  the  six 
hydroxides  being  30,439(±0*1%)  g.-cal.  The  values 
for  the  hypochlorites  are  sodium  82,803*  potassium 
85,748,  lithium  92,190,  calcium  180,642*  strontium 
181,446,  and  barium  179,420  g.-cal. /g. -mol.  Other 
data  are  also  evaluated. 

Concentrated  solutions  of  hypochlorous  acid  con¬ 
taining  16 — 22%  HC1G  have  been  prepared  by  the 
addition  of  a  slight  excess  of  freshly-precipitated 
mercuric  oxide  to  water  saturated  at  0°  with  chlorine 
and  distillation  at  18 — 20  mm.  pressure.  Addition 
of  liquid  chlorine  monoxide  to  this  product  gave  a 
chlorine-free  solution  containing  30%  30EO1Q. 

L.  S.  Theobald. 

Calorimetric  researches.  XVIII.  The  two 
hydrobenzoins*  P.  E.  Verkade  and  J.  Coops,  jun. 
(Rec.  trav.  chim.,  1929*  48,  1031 — 1034). — The  heats 
of  combustion  at  15°  of  d~  and  Z-hydrobenzoin  are 
respectively  Qv  1719  3,  Qp  1720*8,  Q,  1719*0,  Q„ 
1721*1  g.-cal.  For  the  racemic  compound  obtained 
by  the  reduction  of  benzoin  with  -  aluminium  ethoxide 
in  boiling ,  decalm  the  values  Qv  1718*6,  Qp  1720*0 
were  found.  The  heat  of  racemisation  according  to 
these  data  is  1*0  g.-eal.  F.  G.  Tryhokn, 

Transference  of  water  and  its  dependence  on 
concentration  in  the  electrolysis  of  sodium 
chloride  solutions.  (Miss)  M.  Taylor  and  E.  W. 
Sawyer  (J.C.S.,  1929,  2095—2106). — Transport  ex¬ 
periments  have  been  made  at  25°  with  0*5iV~ solutions 
of  sodium  chloride  containing  carbamide,  this  sub¬ 
stance  having  been  shown  by  control  experiments 
not  to  migrate  under  the  influence  of  the  electric 
field.  A  transportation  of  water  towards  the  cathode 
was  detected,  the  amount  transported  per  faraday 
being  rather  greater  than  in  Washburn’s  experiments 
with  IV-SQlutions  (A.,  1915,  ii,  311).  R.  Cuthill, 

Electrical  conductivity  of  salts  of  alkaloids  in 
pure  and  in  mixed  solvents,  J.  N.  Rakshit  (J. 
Indian  Chem.  Soc.,  1929,  6,  607 — 612). — Molecular 
conductivities  of  the  hydrochlorides  of  morphine, 
codeine,  ;  narcotine,  and  eotarnine,  in  mixtures  of 
alcohol  and  water  varying  in  composition  from  pure 
alcohol  to  pure  water,  have  been  determined  at  35° 
and  at  different  dilutions.  Molecular  conductivity 
in  all  oases  decreases  as  the  water  in  the  solution  is 
replaced  by  alcohol,  whilst  the  dilution  of  the  salt 
remains  constant.  The  relative  variations  are  not 
the  same  for  all  the  salts.  M.  S.  BURR. 

Conductivity  measurements  in  very  dilute 
alcoholic  solutions.  L.  Thomas  and  E.  Marum 


(Z.  physikal.  Chem.,  1929,  143,  191— 215),— The 
conductivities  of  the  sodium  and  piperidinium  rsalts 
of  trinitro-m-eresol  and  of  hydrochloric,  and  picric 
acids  in  dilute  aqueous  solution  have  been  deter¬ 
mined,  the  extrapolated  values  of  Xw  for  the  sodium 
salts  being  80*3,  127-5,  and  81*3,  and  for  the  piper¬ 
idinium  salts  66*3,  113-5,  and  67-3,  respectively. 
The  following  values  of  in  methyl  and  ethyl 
alcohol,  respectively,  have  been  extrapolated  from 
conductivity .  measurements  at  dilutions  up  to  45,000 
litres ;  sodium  chloride  100*5,  43*0 ;  sodium  bromide 
104-8,  44-9;  sodium  iodide,  110*3,  47*8 ;  sodium 
picrato  94*7,  45-8 ;  sodium  trinitro-m-tolyloxide  92*7, 
44-0;  piperidinium  chloride  112-6,  50*4 ;  piperidin- 
ium  picrate  106-8,  53-2 ;  piperidinium  trinitro-m- 
tolyloxide  104-8,  51-4.0  Measurement  of  the  con¬ 
ductivity  of  very  dilute  solutions  of  hydrogen  chloride 
in  absolute  and  aqueous  methyl  and  ethyl  alcohols 
yields  the  values  0-25  and  0-06,  respectively,  for  the 
equilibrium  constant  of  the  partition  of  the  hydrogen 
ion  between  the  alcohol  and  water ;  the  difference  of 
mobility  of  the  alcoholated  and  hydrated  hydrogen 
ion  is  in  methyl  alcohol  97*5  and  in  ethyl  alcohol 
40*3.  I,  F.  Gillbe. 

Electrical  conductivities  of  ammonia-water 
mixtures  between  26  and  82%  ammonia  and 
from  —30°  to  +30°.  M.  de  K.  Thompson  and 
R.  R.  Atkinson  (Amer.  Electrochem.  Soc,,  Sept,, 
1929.  Advance  copy,  19  pp.). — The  electrical  con¬ 
ductivities  of  ammonia-water  mixtures  were  measured 
in  a  glass  cell.  For  solutions  of  lower  ammonia  con¬ 
tent  (from  28%)  the  specific  conductance  increases 
regularly  and  rapidly  with  rise  of  temperature,  but 
with  the  more  concentrated  solutions  the  increase  is 
comparatively  slow  and  irregularities  are  observed 
which  are  attributed  to  action  on  the  glass.  At 
+30°  solutions  containing  more  than  50%  of  ammonia 
attack  glass  to  such  an  extent  as  to  interfere  with  the 
measurements.  With  regard  to  the  possibility  of 
using  the  data  for  the  determination  of  the  com¬ 
position  of  ammonia-water  mixtures  in  different  parts 
of  the  circulatory  system  of  a  refrigerator,  it  is  con¬ 
cluded  that  above  15°  the  composition  of  pure  mixtures 
containing  up  to  50%  of  ammonia  could  be  deter¬ 
mined  to  within  0*5%.  At  lower  temperatures  the 
accuracy  becomes  rapidly  less  and  at  — 30°  mixtures 
containing  more  than  32%  of  ammonia  could  not  be 
analysed  by  this  means.  H.  J.  T.  Ellingham. 

High-frequency  conductivity  and  dielectric 
constants  of  aqueous  solutions  of  electrolytes, 
H,  Rieckhoff  (Ann.  Physik,  1929,  [v],  2,  577— 
615). — The  change  in  conductivity  of  an  electrolyte 
in  a  high-frequency  field  can  be  measured  by  the 
damping  action  on  another  vibrating  system.  The 
method  is  a  substitution  process  with  potassium 
chloride  as  the  standard  electrolyte.  A  wave-length 
of  1  m.  is  used.  Data  for  twenty  electrolytes  with 
various  valency  combinations  and  different  concern 
trations  are  in  satisfactory  agreement  with  the  Debye- 
Falkenhagen  theory  of  the  dispersion  effect.  The 
principal  deviations  occur  with  the  ions  of  higher 
valency.  The  effect  qf  temperature  conforms  with 
theoretical  requirements.  Investigation  of  dielectric 
constants  shows  that  the  introduction  of  a  dispersion 
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correction  produces  changes  in  the  values  of  Hell- 
mann  and  Zahn,  but  that  such  changes  are  generally 
quite  small.  Anomalous  data  obtained  by  Walden's 
resonance  method  are  ascribed  to  an  error  in  the 
indicator  coupling,  and  a  satisfactory  indicator 
system  is  described.  R.  A.  Morton. 

Dispersion  of  electrolytic  conductivity.  B. 
Brendel,  0.  Mittelstaedt,  and  H.  Sack  (Physikal. 
Z.,  1929.  30,  676 — 578). — Preliminary.  A  method 
for  measuring  the  conductivity  of  an  electrolyte  with 
high  frequencies  is  described.  Results  with  magnes¬ 
ium  sulphate  in  relation  to  potassium  chloride  are  in 
moderately  good  agreement  with  the  Debye  theory. 

R,  A.  Morton. 

Influence  of  pressure  on  the  electrical  con¬ 
ductivity  of  salt  solutions.  G.  Tammann  and  A. 
Rohmann  (Z.  anorg.  Chem.,  1929,  183,  1 — 29). — 
The  percentage  change  of  conductivity  AX  with 
increase  of  pressure  up  to  3000  kg.  per  cm.2  has  been 
determined  for  aqueous  solutions  of  sodium  acetate, 
potassium  cyanide,  barium  chloride,  calcium  chlor¬ 
ide,  mercuric  chloride,  ammonium  cyanide,  ammon¬ 
ium  chloride,  ammonium  acetate,  and  hydrogen 
cyanide  at  20—40°.  The  isothermal  A \jp  curves 
for  the  strong  electrolytes  are  all  of  the  same  type 
and  exhibit  maxima  which  with  increase  of  con¬ 
centration  are  displaced  in  the  direction  of  higher 
pressure  on  account  of  the  greater  influence  of  pressure 
on  the  interionic  friction  at  higher  concentrations ; 
with  rise  of  temperature  the  maxima  are  displaced 
in  the  direction  of  lower  pressures,  and  the  curves 
become  flatter.  The  isotherms  for  weak  electrolytes 
are  always  concave  to  the  pressure  axis,  and  higher 
values  are  attained  than  for  strong  electrolytes ; 
mercuric  chloride  is  anomalous,  since  the  isotherms 
for  0*  1 — 0*3AT-solutions  resemble  those  for  the  weak 
electrolytes,  for  0*01  N  are  approximately  linear,  and 
for  0*001  Absolutions  become  convex  to  the  pressure 
axis.  The  variation  of  AX  with  concentration  at 
500  kg.  per  cm.2  approximates  in  general  to  that 
calculated  from  the  influence  of  pressure  on  the 
volume  and  viscosity  of  the  solution,  the  assumption 
being  made  that  the  influence  of  the  interionic  friction 
is  equal  to  that  on  the  viscosity  of  the  solvent ;  at 
300  kg.  per  cm.2  the  observed  effect  is  greater  than  the 
calculated,  although  the  curves  are  approximately 
parallel.  The  observed  pressure  effect  affords  evidence 
for  the  complete  ionisation  of  strong  electrolytes. 
The  interionic  friction  of  salt  solutions,  regarded  as  a 
function  of  pressure,  passes  through  a  minimum,  the 
curves  resembling  that  of  the  variation  of  the  vis¬ 
cosity  of  water  under  pressure,  but  for  acids  the 
interionic  friction  diminishes  continuously  as  the 
pressure  rises.  For  the  special  case  of  zinc  sulphate 
the  variations  with  pressure  of  the  interionic  friction 
and  the  internal  friction  of  the  solution  are  very 
nearly  equal  on  account  of  strong  hydration.  The 
influence  of  pressure  on  the  hydrolysis  of  salts  is 
discussed;  although  exact  calculation  of  the  effect 
is  not  possible,  the  experimental  results  are  qualitat¬ 
ively  in  accord  with  theoretical  requirements. 

H.  F.  Gillbe. 

Influence  of  pressure  on  the  conductivity  of 
solutions  of  acids.  G.  Tammann  and  W.  Tofaute 


(Z.  anorg.  Chem.,  1929,  182,  353—381).— The  influ¬ 
ence  of  pressure  on  the  conductivity  of  a  number  of 
solutions  of  weak  and  moderately  strong  electrolytes 
has  been  measured  in  relationship  to  the  concentration 
and  temperature.  At  constant  temperature  the 
percentage  increase  of  conductivity,  regarded  as  a 
function  of  concentration,  reaches  a  maximum  at  a 
concentration  which  is  the  higher  the  greater  is  the 
dissociation  constant  of  the  acid.  With  ternary 
electrolytes  the  rate  of  increase  of  the  influenco  of 
pressure  on  the  dissociation  constant  with  increase 
of  concentration  is  less  rapid,  and  lower  maximum 
values  are  obtained,  than  for  binary  electrolytes. 
Increase  of  pressure  causes  an  increase  of  interiomc 
friction  in  all  cases  except  that  of  the  hydrogen  and 
hydroxyl  ions,  for  which  the  reverse  holds  true. 
The  change  of  conductivity  of  water  under  pressure 
expressed  as  a  function  of  the  total  ammonia  and 
carbon  dioxide  concentration  exhibits  a  well-defined 
minimum.  H.  F.  Gillbe. 

Standard  electrode  potentials  in  methyl 
alcohol.  P.  S.  Buckley  and  (Sir)  H.  Hartley 
(Phil.  Mag.,  1929,  [vii],  8,  320—341). — In  view  of 
numerous  sources  of  error  and  divergent  values  in 
the  work  of  previous  investigators,  a  study  was 
initially  made  of  reference  electrodes,  liquid- junction 
potentials,  and  activity  coefficients  in  methyl  alcohol. 
Measurements  were  made  of  the  standard  electrode 
potentials  of  hydrogen,  sodium,  thallium,  silver, 
cadmium,  and  copper,  and  the  results  have  been  used 
for  determining  the  solubilities  of  silver  chloride, 
bromide,  iodide,  and  thiocyanate  and  of  thallium 
chloride,  and  the  dissociation  constant  of  methyl 
alcohol.  The  standard  electrode  potentials  of  chlor¬ 
ine,  bromine,  and  iodine  were  found  from  the  solubility 
products  of  the  corresponding  silver  halides.  The 
quinhydrone  electrode  was  studied  in  aqueous  and 
alcoholic  solutions.  N.  M.  Bligh. 

Quinhydrone  electrode.  A.  E.  Brodsky  and 
F.  I.  Trachtenberg  (Z.  physikal.  Chem.,  1929,  143, 
287 — 300). — The  general  theory  of  the  quinhydrone 
electrode  is  developed.  The  E.M.F.  of  the  saturated 
quinhydrone  electrode  has  been  determined  against 
that  of  the  quinol  electrode  at  various  concentrations 
in  water,  and  in  absolute  and  aqueous  methyl  and 
ethyl  alcohol  solutions ;  the  calculated  solubilities 
agree  with  those  determined  analytically.  The 
osmotic  theory  of  electric  cells  is  applicable  to 
non-aqueous  solutions.  H.  F.  Gillbe. 

Acidity  and  ionic  potentials.  J.  N.  Bronsted 
(Z.  physikal.  Chem.,  1929,  143,  301— 312).— In 
general  ionic  potentials  and  electric  potentials  in 
chemical  systems  cannot  be  determined  on  the  basis 
of  ordinary  therm  ody nam ic  considerations  on  account 
of  the  theoretical  and  practical  inapplicability  of  the 
therm  ody  namic  functions  when  passing  from  the 
concept  of  unchanged  molecules  to  that  of  ions.  A 
method  is  described  for  dealing  with  such  functions 
by  consideration  of  an  electrically  neutral  isolated 
homogeneous  phase.  The  measurement  of  acidity 
in  terms  of  hydrogen-ion  concentration  is  particularly 
discussed.  H.  F.  Gillbe. 

Electrode  potentials  of  copper  anodes  and 
copper  cathodes.  E.  F.  Kern  and  R.  W.  Rowen 
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(Amer.  Electrochem.  Soc.,  Sept.,  1929,  Advance 
copy,  14  pp.). — Measurements  of  the  anodic  polar¬ 
isation  at  copper  electrodes  of  various  degrees  of 
purity  have  been  made  in  solutions  of  types  used  in 
copper  refining,  and  of  the  cathodic  polarisation 
during  the  deposition  of  copper  from  these  solutions. 
All  measurements  were  made  at  1-6  amp./dm.2 
Agitation  or  circulation  of  the  electrolyte  decreased 
the  polarisation,  especially  at  the  cathode,  but  the 
concentration  of  free  acid  in  the  electrolyte  had  no 
appreciable  effect.  Raising  the  temperature  caused 
a  slight  decrease  in  anodic  polarisation  and  a  con¬ 
siderable  fall  in  cathodic  polarisation.  The  polaris¬ 
ation  at  the  anode  increased  with  increasing  amounts 
of  impurity  in  the  copper.  Addition  of  glue  to  the 
electrolyte  produced  a  slight  increase  in  anodic  polar¬ 
isation,  but  a  considerable  increase  in  cathodic  polar¬ 
isation,  the  latter  actually  increasing  with  rise  in  tem¬ 
perature.  Addition  of  sulphite  waste  liquor  residue 
(“  goulao  ”)  caused  a  slight  increase  in  polarisation 
I  at  the  anode,  whereas  that  at  the  cathode  was  raised 
|  during  only  the  first  few  minutes  of  electrolysis  and 
then  became  normal.  The  effect  of  glue  and  goulac 
i  together  was  the  sum  of  the  separate  effects.  Equi- 

|  librium  potentials  were  measured  in  all  the  above 

!  cases.  These  were  slightly  more  positive  for  rolled 
than  for  cast  anodes.  The  presence  of  glue  made  the 
equilibrium  potential  at  the  cathode  slightly  less 
positive.  H.  J,  T.  Ellingham. 

Cathode  potentials  and  electrode  efficiencies 
of  copper  in  copper  cyanide-sodium  cyanide 
solutions.  G.  M.  Smith  and  J.  M.  Breckenridge 
(Amer.  Electrochem.  Soe.,  Sept.,  1929.  Advance 
copy,  8  pp.). — Solutions  of  copper  cyanide  in  sodium 
cyanide  solution  were  electrolysed  at  various  con¬ 
stant  current  densities  between  copper  electrodes  for 
periods  of  8  hrs.  and  the  cathode  potential  at  the 
end  of  the  period  and  the  cathodic  and  anodic  current 
efficiencies  over  the  period  were  measured.  The 
cathode  potential  becomes  more  negative  with  increase 
in  current  density  or  dilution  of  the  electrolyte,  and 
the  higher  the  molar  ratio  of  copper  to  sodium  cyanide 
the  greater  is  the  change  of  potential  with  increase 
in  current  density.  The  cathodic  current  efficiency 
decreases  with  increasing  current  density,  with  dilu¬ 
tion  of  the  electrolyte,  and  with  decrease  in  the  molar 
ratio  of  copper  to  sodium  cyanide.  If  this  ratio 
is  less  than  1  : 4  the  efficiency  is  practically  zero 
or  even  negative.  The  anodic  current  efficiency 
decreases  with  increasing  current  density  and  with 
increase  in  the  molar  ratio  of  copper  to  sodium 
cyanide.  H.  J.  T.  Ellingham. 

E.M.F.  of  some  molten  salt  cells.  R.  Lorenz 
and  H.  Velde  (Z.  anorg.  Chem.,  1929,  183,  81 — 97). 
— The  E.M.F .  of  lead,  zinc,  cadmium,  and  magnes¬ 
ium  against  their  respective  chlorides  have  been 
measured  as  functions  of  the  temperature  in  the 
neighbourhood  of  400 — 700° ;  for  lead  E— 1-2467 — 
6-5x10-*  (£-550°),  for  cadmium  £=1-3421— 6-29 X 
KH  (/— 599°),  and  for  magnesium  i£=2-5112 — 6*73  X 
1(H  (£— 700°),  whilst  for  zinc,  which  is  peculiar  in 
that  the  EjT  curve  is  parabolic,  1*6050-4*6  x 
i  10-4  (j_427°)--8*93  X  10~7  (£-~427°).  The  E.M.F.  of 
!  various  combinations  of  the  type 


have  been  calculated  on  the  assumption  that  there 
is  no  P.D.  at  the  interface  between  the  two  chlorides, 
and  in  certain  cases  the  results  deviate  considerably 
from  those  obtained  experimentally.  The  theoretical 
significance  of  the  results  is  discussed. 

H.  F.  Gillbe. 

Membrane  potentials.  J.  M.  Ort  and  W.  G. 
France  (J.  Physical  Chem.,  1929,  33?  1374—1385). 
— A  study  of  a  modified  form  of  Des  Coudrcs’  coll  has 
shown  the  collodion  membranes  used  to  bo  specifically 
charged  at  zero  pressure,  the  measured  cell  potentials 
differing  from  the  values  calculated  by  means  of  Des 
Coudres5  equation ;  on  the  contrary,  the  potentials 
equal  the  algebraic  sum  of  the  specific  charge  and 
the  calculated  value.  The  effects  of  temperature, 
composition  of  electrolyte  (mercurous  nitrate  in  nitric 
acid),  nature  of  the  membrane,  and  time  of  exposure 
of  the  membrane  to  the  electrolyte  have  been  deter¬ 
mined,  and  the  origin  of  the  specific  charge  is  discussed. 

L.  S.  Theobald. 

Electrolysis  with  a  mercury  cathode,  II. 
Explanation  of  the  anomalies  on  the  electro¬ 
capillary  curves.  J.  Heyrovsk^  and  R.  SimAnek 
(Phil.  Mag.,  1929,  [vii],  7,  951— 970).— Current- 
voltage  curves  obtained  with  the  dropping  mercury 
cathode  when  solutions  exposed  to  the  air  are 
polarised  are  found  to  show  definite  reproducible 
maxima  due  to  the  electro-reduction  of  dissolved 
atmospheric  oxygen.  These  anomalies,  first  noted 
by  Kucera,  are  most  prominent  in  approximately 
O’OOlV-solutions.  The  fall  of  the  current  at  the 
maxima  is  associated  with  a  sudden  fall  at  the  inter¬ 
facial  tension  at  the  polarised  mercury  dropping 
cathode  and  a  sharp  increase  of  the  cathodic  potential. 
The  presence  of  surface-active  substance,  active 
anions,  or  high  concentrations  of  electrolytes  elimin¬ 
ates  the  current  maxima  and  the  changes  in  inter- 
faeial  tension ;  this  may  be  explained  on  the  basis 
of  the  preferential  adsorption  of  the  suppressing 
agencies.  The  discontinuous  changes  in  current  and 
interfacial  tension  are  attributed  to  an  effect  of  con¬ 
centration  polarisation  which  prevents  the  further 
adsorption  of  oxygen  at  the  mercury-electrolyte 
interface.  A.  E.  Mitchell. 

Overpotential  of  bismuth  in  acid  solutions. 
W.  V.  Lloyd  (Trans.  Faraday  Soe.,  1929,  25,  525— 
529). — The  overpotential  of  bismuth  in  acid  solutions 
has  been  measured  and  the  results  have  been  com¬ 
pared  with  those  obtained  (A.,  1927,  317)  with 
antimony.  Both  the  direct  and  the  commutator 
methods  were  used.  A  bismuth  cathode  must  be 
polarised  for  a  longer  time  in  order  to  attain  the 
maximum  overpotential  at  a  given  current  density. 
The  overpotential  of  bismuth  in  acid  solutions  is 
approximately  0*1  volt  greater  than  that  of  antimony. 
The  incidence  of  maximum  commutator  potential 
of  bismuth  indicates  a  constant  degree  of  super- 
saturation  of  the  electrode  with  hydrogen,  which  is 
independent  of  the  hydrogen-ion  concentration,  and 
the  anion  of  the  electrolyte.  F.  J.  Wilkins. 

Theory  of  passivity.  VI.  Passivation  of 
chromium  at  low  current  densities.  W,  J. 
Muller  and  K.  Konopicky  (Monatsh.,  1929, 
52,  289 — 296). — Calculations  based  on  the  current 
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density-time  curves  of  Muller  and  Noack  (A.,  1927, 
942);  show  the  applicability  of  the  equation  given 
by  Muller  and  Konopicky  for  the  rate,  of  growth  of 
the  surface,  film,  viz.,  l/i0®),  where  i 

and  2*0  are  the  current  densities  at  times  t  and  f0 
(this  voL,  146),  B  is  a  function  of  the  potential 
applied  to  the  chromium  and  the  potential  at  which 
B — 0  is  identical  with  the  electrode  potential  of 
active  chromium.  The  passivation  of  chromium'  at 
low  current  densities  is  therefore  held  to  bo  due  to  a 
surface  film.  J.  A.  V.  Butler.  , 

Circuit  transmission  and  interference  of  activ¬ 
ation  waves  in  living  tissues  and  in  passive  iron* 
R,  S.  Lillie  (Science,  1929,  69,  305—308;  cf.  this 
vol.,  272). — Circuit  transmission  has  been  obtained 
in  passive  iron  by  suspending  “  Arrnco  "  wire  in  a 
circular  trough  containing  nitric  acid  (75 — 80%  by 
volume).  Interference  has  been  observed  after  touch¬ 
ing  the  wire  with  zinc  at  any  point  when  two  activ¬ 
ation  waves  are  set  up  and  travel  in  opposite  direc¬ 
tions  until  they  meet  and  extinguish  each  other. 
Contact  with  platinum  stops  such  an  activation  wave 
started  by  zinc.  These  and  similar  experiments  are 
compared  with  wave  transmission  in  living  tissues, 
which  is  also  discussed,  and  explanations  based  on 
surface  oxidation  and  reduction  phenomena  are 
advanced.  L.  S.  Theobald. 

Photo-voltaic  cells  with  silver-silver  bromide 
electrodes,  n.  S.  E.  Shepbard,  W.  Vanselow, 
and  V.  C.  Hall  (J.  Physical  Chem.,  1929,  33,  1403— 
1414 ;  cf.  this  vol.,  653).— Photographic  records  of 
the  photo-potential  changes  which  occur  during  the 
first  second  of  illumination  in  cells  with  Ag|AgBr 
electrodes  in  various  electrolytes  have  been  obtained 
by  means  of  a  system  containing  an  amplifier- oscillo¬ 
graph.  The  factors  studied  include  the  age  of  the 
electrode,  the  Svensson-Becquerel  effect,  halogen 
acceptors,  electrolytes,  and  intermittent  exposure  to 
light.  With  potassium  bromide  solutions,  satur¬ 
ated  with  silver  bromide,  as  electrolyte,  no  photo* 
potentials  are  produced  by  exposure  of  this  electrolyte 
to  the  quartz-mercury  vapour  arc.  Small  differences 
in  potential  were  observed  with  electrodes  of  different 
age,  but  the  maximum  value  is  reached  in  all  cases 
in  approximately  the  same  time,  0*06  second.  In 
the  presence  of  a  halogen  acceptor,  such  as  acetone- 
semic&rbazone,  this  time  becomes  greater  and  the 
negative  potential  is  also  increased.  The  maximum 
negative  photo-potential  also  varies  with  the  nature 
of  the  electrolyte.  The  results  support  the  theory 
previously  advanced  (loc,  cit. ).  L.  S.  Theobald. 

Influence  of  temperature  on  photo-electric 
JE.M.F.  G.  Athakasiu  (Compt.  rend.,  1929,  189, 
460 — 462). — The  electrodes  of  the  cells  investigated 
were ;  (a)  Ag-AgI,  (6)  Ag-AgBr,  (c)  Ag-Ag2S,  (d) 
Cu-oxidised  Cu,  and  (e)  Hg-Hg2I2.  No  satisfactory 
results  were  obtained  with  (e),  *  In  (a),  (6),  and  (c) 
the  electrolyte  was  sulphuric  acid,  in  {d)  potassium 
chloride.  One  electrode  was  illuminated  with  mono¬ 
chromatic  light  from  the  region  of  the  spectrum 
giving  maximum  photo-electric  effect  for  that  elec¬ 
trode.  In  all  cases  this  effect  increases  as  the  tem¬ 
perature  falls.  The  following  results  are  given : 
(T —temperature  limits;  X —wave-length ;  iJ=eorre« 


spending  E.M:F.  in  volts  X 1G5) :  (a)  T  13 — 1°, 

X  0*420  it,  E  43—81;  (b);T  16—2°,  X  0*430  jt,  E. 
38—47;  (c)  T  18*5—2*5°,  X  0*650  fv  E  46*7—125; 

X  0-800  it,  E  97-0—250;  X  1*000  ^  E  170—480; 
(d)  T  12 — 3°,  X  0*540  fi,  E  17- — 38.  The  temperature 
coefficient  of  (c)  is  thus  practically  constant  (1*60 — 
1*68)  for  the  wave-lengths  used.  These  results  sup¬ 
port  the  author's  conclusions  (cf.  this  vol.,  514)  that 
the  j W.M.F.*  is  the  algebraic  sum  of  E,M.F .  due  to 
(i)  photochemical  reaction  but  little  affected  by 
temperature,  and  (ii)  thermal  reaction  favoured  by 
rise  in  temperature.  C.  A.  Silberrad. 

Reduced  equations  in  chemical  kinetics.  W. 
Swientoslawski  and  J.  G.  Zawidzki'  (Bull.  Acad. 
Polonaise,  1929,  A,  295 — 315).— See  this  vol.,  770. 

Influence  of  indifferent  gases  on  the  thermal 
decomposition  of  ozone.  E.  H.  Riesenfeld  and 
E.  Wassmtjth  (Z.  physikal.  Chem.,  1929,  143,  397— 
434}. — The  rate  of  decomposition  of  ozone  at  90° 
and  100°  has  been  measured  by  the  static  method  in 
the  presence  of  oxygen,  nitrogen,  carbon  dioxide, 
helium,  or  argon,  at  different  total  pressures  between 
100  and  1000  mm.  The  decomposition  proceeds  in 
two  ways  simultaneously,  viz.,  by  a  bimolecular 
reaction  which  is  independent  of  the  partial  pressure 
of  oxygen  (cf.  Riesenfeld  and  Bohnholtzer,  A.,  1928, 
24),  but  is  accelerated  by  the  other  gases  named,  and 
by  a  unimolceular  reaction  which  is  retarded  by  all  the 
gases  except  helium.  For  the  usual  velocity  coefficients 
of  the  unimolecular  and  bimolecular  reactions  must  be 
substituted  A^hBjP  and  A2A’B2fp,  respectively,  where 
A1  and  A2  are  constants  independent  of  the  nature  of 
the  indifferent  gas,  Bt  and  B2  are  specific  propor¬ 
tionality  factors,  and  *p  is  the  partial  pressure  of  the 
indifferent  gas.  To  Bt  are  assigned  the  values  —6, 
—3,  —10,  0,  — 6  for  the  different  gases  in  the  order 
named  above,  and  to  B2  the  values  0,  4,  10,  3,  3. 
The  temperature  coefficient  of  the  unimolecular 
reaction  between  90°  and  100°  is  1-8,  that  of  the 
bimolecular  3-0,  and  neither  is  appreciably  changed 
by  admixture  of  the  gases  studied.  The  temperature 
coefficient  of  the  unimolecular  reaction  corresponds 
with  a  heat  of  activation  insufficient  to  account  for 
a  spontaneous  change  03=02-f  0„  and  it  is  therefore 
concluded  that  the  primary  reaction  is  initiated  by 
traces  of  some  foreign  material  in  the  gas  or  on  the 
walls  of  the  containing  vessel,  this  substance  being 
subsequently  regenerated.  The  retarding  effect  of 
indifferent  gases  is  due  either  to  a  specific  action  in 
breaking  the  ensuing  “  chain,"  or  to  their  protecting 
the  ozone  against  the  action  of  the  foreign  material. 
The  latter  explanation  receives  support  from  the 
observation  that  the  retarding  effects  are  in  the  same 
order  as  the  adsorbabilities.  The  bimolecular  reaction 
is  also  to  be  regarded  as  a  chain  reaction,  viz.,  (1)  03*+ 
03=302*,  (2)  02*+03=03*+G2,  etc.  The  molecules 
of  an  indifferent  gas  act  as  energy  carriers,  and  the 
differences  observed  are  due  to  variations  in  the  time 
of  conservation  of  the  energy  carried,  the  latter 
being  dissipated  most  rapidly  by  oxygen  and  least 
rapidly  by  carbon  dioxide.  F.  L.  Usher. 

Ignition  of  phosphorus  vapour  in  oxygen.  A. 
Kowalsky  (Z.  physikal.  Chem.,  1929,  B,  4,  288— 
298). — Measurements  have  been  made  of  the  lower 
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and;  upper  pressure  limits,  px  and  p2i  respectively, 
beyond  which  phosphorus  vapour  does  not  undergo 
oxidation  in  oxygen,,  and  the  relation  between  these 
two  pressures  and  the  partial  pressure,  pPf  of ,  the 
phosphorus  vapour  has  been  determined.  Prom 
Semenov's  chain  reaction  theory  of  the  oxidation  of 
phosphorus  vapour  (of.  A.,  1928,  483)  the  two  expres¬ 
sions  plpP=aJcl  and  pP/p2=fc2  are  derived.  These 
are  verified  experimentally  and  the  values  3-2  xKH 
and  2*8x  10”5  are  found  for  and  k2i  respectively. 
From  these  constants  the  minimum  partial  pressure 
of  phosphorus  vapour  below  which  reaction  will  not 
take  place  under  any  conditions  can  be  calculated  and 
is  found  to  be  ld)X  1(H  mm,,  in  good  agreement  with 
the  experimental  result,  which  lies  between  TO  and 
2-0xl(H  mm.  Experimental  support  is  therefore 
obtained  for  Semenov's  theory.  0.  J.  Walker. 

Quenching  of  flames  in  atmospheres  of  a 
certain  composition  and  at  the  limits  of  ex¬ 
plosion  regions.  W.  P.  Jorissen  and  B.  L. 
Ongkiehong  (Rec.  trav.  ehim.,  1929,48, 1069 — 1074). 
— From  a  comparison  of  the  quenching  of  flames  at 
the  limits  of  explosion  regions  and  the  corresponding 
phenomena  in  a  closed  space  or  on  plunging  the  flame 
into  gas  mixtures  of  various  oxygen  contents  it  is 
shown  that  a  combustible  gas  or  vapour  will  burn 
only  in  atmospheres  with  oxygen  contents  above  a 
certain  limit  which  is  definite  for  each  gas  or  vapour. 
The  correspondence  between  the  quenching  of  Bunsen 
flames  and  that  of  other  flames  is  discussed  from  this 
point  of  view.  Except  with  carbon  dioxide  the 
oxygen  contents  of  atmospheres  in  -which  flames 
are  quenched  are  in  the  same  order  as  those  of  mixtures 
in  which  explosion  limits  have  coincided. 

F.  G.  Tryhorn. 

Oxidation  of  phosphine  at  low  pressures. 
R.  H.  Dalton  and  C.  N.  Hinshelwood  (Proc.  Roy. 
Soe.,  1929,  A,  1255  294— 308).— It  has  long  been 
known  that  mixtures  of  phosphine  and  oxygen 
explode  when  the  pressure  is  reduced,  and  it  is  now 
found  that,  in  addition  to  the  higher  pressure  limit, 
there  is  also  a  lower  pressure  limit  below  which  the 
rate  of  combination  is  negligible  but  above  which 
explosion  occurs.  The  nature  of  this  limit  has  been 
investigated  by  compressing  the  gases  at  low  pressure 
until  explosion  takes  place.  The  phenomenon  is 
explained  by  the  theory  that  the  oxidation  rs  a  chain 
reaction,  the  chains  being  broken  only  when  they 
reach  the  walls  of  the  vessel.  The  limiting  pressure 
is  that  at  which  the  rate  of  initiation  of  chains  just 
begins  to  exceed  the  rate  at  which  they  are  broken. 
The  simple  development  of  this  theory  leads  to 
the  following  relation  between  the  partial  pres¬ 
sures  of  the  various  gases  at  the  explosion  point : 
P<H-Prn,  ■  rf2[l+W(Po,+PrH,)]=COnstant,  where  d  is 
the  diameter  of  the  containing  tube  and  the 
pressure  of  nitrogen  or  any  other  inert  gas  present. 
This  formula  is  analogous  to  that  used  by  Semenov 
for  the  oxidation  of  phosphorus  vapour  (this  vol., 
514).  It  describes  the  results  qualitatively  in  that 

(а)  there  is  an  inverse  relationship  between  the  pres¬ 
sures  of  oxygen  and  phosphine  at  the  explosion  point, 

(б)  the  critical  partial  pressures  are  lowered  by  the 
presence  of  nitrogen  or  argon,  and  (r)  in  the  absence 


of  inert  gases  the  product  p0t  .  Prn,  is  approximately 
inversely  proportional  to  the  square  of  the  diameter 
of  the  tube.  To  obtain  quantitative  agreement  the 
theory  needs  elaboration.  In  the  absence  of  an  inert 
gas,  poj  .  Pm,  is  not  constant  but  passes  through  a 
maximum  when  The  effect  of  inert  gases 

is  smaller  than  that  calculated,  although  the  theory 
predicts  the  correct  order  of  magnitude.  Further,  in 
wide  tubes  the  product  p0t .  Pm, .  tends  to  rise. 
These  quantitative  deviations  are  attributed  to  the 
fact  that  some  of  the  chains  may  be  broken  in  the  gas 
and  not  solely  at  the  walls  of  the  reaction  vessel. 

L.  L.  BmotFMSHAW. 

Kinetics  of  the  oxidation  of  ethylene.  BL  W. 
Thompson  and  G.  N.  Hinshelwood  (Proe.  Roy.  Soe., 
1929,  A,  125,  277 — 291). — The  rate  of  reaction  of 
oxygen  with  ethylene  has  been  measured  between 
400°  and  500°  by  the  method  previously  described 
(A.,  1928,  483).  Although  the  rate  of  increase  of 
pressure  is  not  an  exact  measure  of  the  rate  of  dis¬ 
appearance  of  the  ethylene,  it  is  sufficiently  nearly  so 
for  the  mixtures  C2H4+02,  C2H4+202,  and  C2Hj+302 
to  enable  it  to  be  used  in  an  investigation  of  the  effect 
on  the  reaction  velocity  of  the  total  pressure,  the 
temperature,  and  the  relative  proportions  of  the  two 
gases.  The  influence  of  the  total  pressure  on  the  rate 
is  roughly  that  corresponding  with  a  reaction  of  the 
third  order,  the  effect  depending  much  more  on  the 
partial  pressure  of  the  ethylene  than  on  that  of  the 
oxygen.  In  certain  regions  of  pressure  the  rate  is 
proportional  to  about  the  third  power  of  the  ethylene 
concentration.  The  oxidation  is  assumed  to  take 
place  by  a  chain  mechanism,  and  it  is  suggested  that 
the  first  stage  in  the  reaction  is  the  formation  of  an 
unstable  peroxide,  C2H4I02.  If  this  collides  with 
another  ethylene  molecule,  two  active  hydroxylated 
molecules,  e.g,7  CH0ICH‘OH,  are  produced  which 
continue  the  chain,  but  if  the  peroxide  collides  with 
oxygen  it  is  either  decomposed  or  oxidised  to  stable 
products.  The  reaction  is  considerably  retarded  by 
increasing  the  surface  of  the  vessel  exposed  to  the  gas. 
A  consideration  of  the  temperature  coefficient  and  the 
influence  of  nitrogen  and  argon  on  the  velocity  of 
reaction  leads  to  the  conclusion  that  the  chains  are 
comparatively  short.  L.  L.  Biroumshaw. 

Thermal  decomposition  of  gaseous  ethylene 
oxide.  W.  W.  Heckert  and  E.  Mack,  jun.  (J. 
Amer.  Chem.  Soe.,  1929,  51,  2706— 2717).— The 
thermal  decomposition  of  gaseous  ethylene  oxide  in  a 
pyrex  vessel  at  380 — 444°  is  a  homogeneous  uni- 
molecular  reaction  :  logc  £=34*02— 52000/ET.  There 
is  a  period  of  induction  during  which  the  velocity 
increases.  In  the  later  stages  the  velocity  is  dimin¬ 
ished  owing  to  the  accumulation  of  reaction  products, 
methane  and  carbon  monoxide.  Other  indifferent 
gases  have  the  same  effect,  but  hydrogen  behaves 
otherwise.  A  mechanism  is  suggested  in  which  iso¬ 
merisation  to  active  acetaldehyde,  with  consequent 
interference  with  the  formation  of  activating  reaction 
chains  (Christiansen  and  Kramers,  A.,  1924,  ii,  28), 
is  the  first  stage.  S.  K.  Tweedy. 

Irreversible  transformations  of  organic  com¬ 
pounds  under  high  pressures.  P.  W.  Bridgman 
and  J.  B.  Conant  (Proe,  Nat.  Acad,  Sci.,  1929,  15, 
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680 — 683). — Under  a  pressure  of  10,000  atm.  for 
24  hrs.  the  following  substances  were  not  appreciably 
affected :  amylene,  pinacone,  Jerf.-amyl  alcohol, 
diacetone  alcohol,  aniline  acetate  dissolved  in  aniline, 
solid  maleic  acid,  benzoquinone  in  isopropyl  alcohol, 
and  phenol  in  20%  aqueous  formaldehyde.  Under 
9000  atm.  for  24  hrs.  isoprene,  Py-dimethyl-AQy- 
butadiene,  styrene,  and  indene  were  partly  polymer¬ 
ised  ;  isobutaldehyde  and  n-butaldehyde  under  12,000 
atm.  for  40  hrs.  were  converted  into  unknown  poly- 
merides  which  passed  to  a  liquid  in  24  hrs.  The  rate 
of  polymerisation  of  isoprene  was  investigated  at 
pressures  up  to  12,000  atm.  Carboxyhsemoglobin 
under  pressure  gave  a  red  precipitate  resembling  the 
“  denatured  ”  product  obtained  by  the  action  of 
alcohol.  N.  M.  Bligh. 

Velocity  of  esterification  of  bromobenzoic 
acids  in  glycerol  and  ethyl  alcohol  solutions 
containing  hydrochloric  acid.  A.  Kailan  and 
K.  Hexel  (Monatsh.,  1929,  52,  260 — 288). — The 
velocities  of  esterification  of  o-,  m-f  and  2?-bromo- 
benzoic  acids  have  been  determined  at  25°  in  dry  and 
moist  ethyl  alcohol  and  glycerol  solutions,  with 
hydrogen  chloride  as  catalyst.  In  the  dry  media  the 
unimolecular  velocity  coefficients  are  proportional  to 
the  catalyst  concentration,  but  the  addition  of  water 
causes  a  more  rapid  rise.  The  velocity  coefficients  in 
all  cases  except  that  of  p-bromobenzoic  acid  in 
glycerol  can  be  represented  as  functions  of  c  and  w 
(c  being  the  concentration  of  hydrogen  chloride,  w 
that  of  water  in  g.-mol.  per  litre)  by  interpolation 
formulae  of  the  same  type.  The  addition  of  water 
retards  the  reaction  in  glycerol  much  less  than  in 
alcohol  solutions.  The  velocity  coefficients  of  o-, 
and  p-bromobenzoic  acids  for  e=|  and  w=0*03 
are  in  the  ratio  0-29  :  0*69  :  0*54  in  ethyl  alcohol  and 
0*54  :  T 15  :  0*92  in  glycerol  solutions,  the  value  for 
benzoic  acid  in  a  similar  solution  being  taken  as  unity 
in  each  case.  The  solubilities  of  the  bromobenzoic 
acids  in  ethyl  alcohol  and  glycerol  have  been 
-determined.  J.  A.  V.  Butler. 

Velocity  of  esterification  of  chloro-  and  fluoro- 
benzoic  acids,  ethyl  hydrogen  phthalate,  and 
abietic  acid  in  ethyl  alcohol  solutions  containing 
hydrochloric  acid.  A.  Kailan  and  W.  Antroff 
f Monatsh.,  1929,  52,  297 — 338). — The  velocities  of 
esterification  of  o-,  and  p-chloro-  and  -fluoro- 
benzoic  acids,  ethyl  hydrogen  phthalate,  and  abietic 
acid  have  been  determined  at  25°  in  dry  and  moist  ethyl 
alcohol  solutions,  with  hydrogen  chloride  as  catalyst. 
The  unimolecular  velocity  coefficients  are  proportional 
to  the  catalyst  concentration  in  dry  alcohol,  but  rise 
more  rapidly  in  solutions  containing  water.  They 
can  be  represented  by  interpolation  formulae  similar 
to  those  previously  employed  (see  preceding  abstract). 
The  velocity  coefficients  of  o-,  m-,  and  p-fiuorobenzoic 
acids  for  J,  w= 0  03  are  in  the  ratio  0*95  :  0*69  :  0*54 
and  those  of  the  corresponding  chlorobenzoic  acids  in 
the  ratio  0*38  :  0*69  :  0*66,  the  value  for  benzoic  acid 
in  a  similar  solution  being  taken  as  unity.  With  the 
exception  of  anthrauilic  acid,  the  rate  of  esterification 
of  abietic  acid  is  smaller  than  that  of  any  other  organic 
acid  investigated.  The  hydrolysis  of  the  correspond¬ 


ing  neutral  ester  is  apparent  only  in  the  case  of  ethyl 
hydrogen  phthalate.  J,  A.  V.  Butler. 

Reactivity  of  atoms  and  groups  in  organic 
compounds.  VIII.  Relative  reactivities  of 
hydroxyl  groups  in  certain  alcohols.  J.  F. 
Norris  (Rec.  trav.  chim.,  1929,  48,  885 — 889;  cf. 
A.,  1925,  i,  626 ;  1927,  1166). — A  summary  of  results 
to  be  published  later  in  more  detail.  The  (second 
order)  velocity  coefficients  for  the  reaction  between 
hydrogen  bromide  (1  mol.)  and  various  alcohols 
(25  mols.)  at  100°  and  60%  conversion  (appreciable 
quantities  of  ethers  are  formed  towards  the  end  of 
the  reaction)  are  :  methyl,  0*0056 ;  ethyl,  0*0022 ; 
n-propyl,  0*0029 ;  n-butyl,  0*0039;  isopropyl, 
0*0004 ;  isobutyl,  0*001 ;  sec. -butyl,  0*0017.  Water 
has  a  marked  effect  on  the  velocity  (particularly  for 
secondary  alcohols),  and  the  change  of  velocity  with 
changes  in  concentration  of  water  and  temperature 
has  been  studied.  The  temperature  coefficients  for 
the  reactions  are  high.  The  data  support  the  view 
that  the  mechanism  of  the  reaction  involves  the  direct 
addition  of  the  two  reactants  and  subsequent  elimin¬ 
ation  of  water.  H.  Burton. 

Kinetics  of  the  hydrolysis  of  certain  glucosides. 
III.  p»Methylglucosidef  cellobiose,  melibiose, 
and  turanose.  E.  A.  Moelwyn-Hughes  (Trans. 
Faraday  Soc.,  1929,  25,  503 — 520). — The  critical 
increments  for  the  acidic  hydrolysis  of  p-methyl- 
glucoside,  cellobiose,  melibiose,  and  turanose,  deter¬ 
mined  by  following  the  reaction  polarimetrically  at 
60°  and  80°,  are  33,730,  30,710,  38,590,  and  23,450 
g.-eal.  per  mol.,  respectively.  From  a  survey  of  the 
velocity  coefficient  and  critical  increment  data  for 
seventeen  glucosides,  it  is  shown  that  the  relative 
stability  of  the  disaccharides  towards  acids  is  governed, 
not  by  the  a-  or  p-nature  of  the  biose  linking,  but  by  the 
position  of  attachment  of  the  glucosidic  monose  unit 
to  the  second  monose  unit.  Attachment  of  the 
oxygen  atom  of  the  biose  linking  at  position  4  gives  a 
biose  less  stable  than  when  the  junction  involves 
position  6.  The  most  stable  type  of  disaccharide  is 
that  in  which  attachment  of  the  monoses  takes  place 
through  position  1. 

Calculation  of  the  number  of  degrees  of  freedom  of 
the  molecule  which  are  associated  with  the  critical 
increment,  according  to  the  method  of  Hinshelwood 
(A.,  1927,  26),  gives  values  of  45  for  hydrolysis  of 
glucosides  by  acids,  48  for  the  hydrolysis  of  galactos- 
ides  by  acids,  52  for  the  hydrolysis  of  sucrose  by 
invertase,  and  121  for  the  hydrolysis  of  starch  by 
amylase.  F.  J.  Wilkins. 

Effect  of  cohesion  of  medium  on  reaction 
velocity.  Velocity  of  interaction  of  JV-chloro- 
acetaniMde  and  hydrobromic  acid  in  aqueous 
solutions.  M.  Richardson  and  F.  G.  Sqper 
(J.C.S.,  1929,  1873 — 1884). — The  surface  tension  of  a 
medium  is  taken  as  a  measure  of  its  cohesion,  and  it  is 
shown  from  collected  data  that,  in  general,  if  the 
products  of  a  reaction  are  substances  of  higher  cohesion 
than  the  reactants,  then  the  reaction  is  accelerated  by 
solvents  of  high  cohesion,  and  if  the  products  are 
substances  of  lower  cohesion  than  the  reactants,  the 
reaction  is  retarded  by  such  solvents.  When  products 
and  reactants  have  like  cohesion,  the  solvent  has 
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relatively  little  influence  on  reaction  velocity.  It  is 
suggested  that  these  results  are  connected  with  the 
influence  which  the  solvent  may  exert  on  the  critical 
complex  of  the  two  reactants. 

The  mechanism  of  the  interaction  of  JV-chloroacet- 
anilide  and  hydrobromic  acid  has  been  investigated. 
The  products  have  smaller  cohesion  than  the  reactants. 
The  velocity  of  reaction  was  studied  in  various  aqueous 
solutions,  the  relative  cohesions  of  which  are  deduced 
by  two  independent  methods. 

The  activities  of  the  chloroamine  and  hydrogen 
bromide  in  the  media  were  measured.  The  activity 
velocity  coefficient  was  almost  constant  in  sucrose 
solutions,  where  the  surface  tension  is  nearly  the  same 
as  in  water.  In  solutions  of  sodium  and  potassium 
nitrates  the  cohesion  was  increased  and  the  activity 
velocity  coefficient  was  decreased.  The  converse 
effects  were  observed  in  aqueous  solutions  of  methyl 
and  ethyl  alcohols.  The  results  agree  with  the 
theory.  J.  G.  A.  Griffiths. 

Rate  of  corrosion  of  magnesium  and  ultra¬ 
light  alloys.  A.  Porte vin  and  E.  Pretet. — See 
B.,  1929,  780. 

Corrosion  phenomena  on  aluminium  sheet. 
R.  Wesenberg. — See  B.,  1929,  779. 

Theory  of  chemical  reactions  in  concentrated 
solution  of  electrolytes.  M.  Bobtelsky  (Z.  anorg. 
Chera.,  1929,  182,  93 — 96). — A  discussion  of  catalysis 
and  the  neutral  salt  effect  in  the  light  of  recent 
experimental  work  (cf.  this  vol.,  1149). 

H,  F.  Gillbe. 

Acid  and  salt  effects  in  catalysed  reactions. 
XXI,  Catalytic  effects  associated  with  oxalic 
acid  in  first  and  second  stages  of  dissociation. 
H,  M.  Dawson,  C.  R,  Hoskins,  and  J.  E.  Smith  (J.C.S., 
1929,  1884 — 1895). — The  catalytic  effects  of  oxalic 
acid,  in  the  first  and  second  stages  of  dissociation,  on 
the  acetone-iodine  reaction  are  in  accord  with  the 
general  relationships  discovered  by  recent  work  with 
monobasic  acids.  The  effective  catalysts  during  the 
first  stage  are  the  hydrogen  and  hydrogen  oxalate  ions 
and  the  oxalic  acid  molecule.  The  respective  catalytic 
constants  are  465x10“°,  13x  10"8,  210  XlO-6,  The 
coefficient  for  the  hydrogen  oxalate  ion  is  much  greater 
than  is  expected  from  results  for  anions  of  moderately 
strong  monobasic  acids  and  indicates  its  tendency  to 
produce  hydrogen  ions  by  dissociation. 

The  action  of  oxalic  acid  is  similar  to  that  of  other 
acids  (cf.  Dawson  and  others,  this  vol.,  36),  and  it  is 
suggested  that  the  interionic  force  effect  in  salt-free 
solutions  of  such  acids  is  relatively  very  small. 
Results  with  oxalic  acid-potassium  hydrogen  oxalate 
solutions  indicate  an  increase  of  ionisation  constant 
ifj  with  salt  concentration,  and  observations  with 
potassium  chloride-oxalic  acid  solutions  show  that 
the  inert  salt  effect  is  similar  to  that  found  for  other 
acids  (Dawrson  and  Low'son,  this  vol.,  889). 

The  catalytic  action  of  oxalic  acid  in  the  second 
stage  of  dissociation  has  been  studied  by  means  of 
mixtures  of  normal  and  acid  potassium  oxalates. 
The  results  are  due  to  the  combined  effects  of  the 
hydrogen,  hydrogen  oxalate,  and  oxalate  (catalytic 
•constant^  1*0  X  10~6)  ions  and  undissociated  oxalic 
•acid.  J.  G.  A,  Griffiths. 


Esterification  of  formic  acid  in  ethyl  alcohol 
solution.  H.  Goldschmidt,  H.  Haaland,  and 
R.  S.  Melbye  (Z.  physikal.  Chem.,  1929,  143,  278 — 
286). — A  study  of  the  catalysis  by  hydrogen  chloride, 
picric  acid,  and  trinitro-ra-cresol  of  the  esterification  of 
formic  acid  with  ethyl  alcohol  shows  the  velocity  of 
the  reaction  to  be  proportional  to  the  hydrogen-ion 
concentration ;  for  the  autocatalysis  of  the  reaction 
by  the  formic  acid  hydrogen  ions  the  same  law  is 
valid,  but  addition  of  a  formate  considerably  retards 
the  esterification  velocity.  Neutral  salts  at  0*025  to 
0*252V-concentration  cause  retardation,  but  at  higher 
concentrations  acceleration  is  produced. 

H.  F.  Gillbe. 

Theory  of  heterogeneous  catalytic  reactions. 
Model  of  dehydrogenation  catalysis.  A.  A. 
Balandin  (J.  Russ.  Phys.  Chem.  Soc.,  1929,  61, 
909 — 937 ;  cf.  this  vol.,  772,  774).— The  action  of 
catalysts  is  ascribed  to  attachment  of  the  substrate 
to  groups  of  multiplets  on  their  surface,  the  products 
of  reaction  being  then  removed  by  thermal  impulses 
of  the  Boltzmann  type  taking  place  in  the  mass  of 
the  catalyst.  The  above  conception  explains  the 
specificity  of  action  of  contact  catalysts,  the  space 
lattice  of  which  must  possess  dimensions  and  a  con¬ 
figuration  corresponding  with  those  of  the  substrate. 
This  conception  is  illustrated  by  the  dehydrogen- 
isation  of  cyclohexane  in  the  presence  of  platinum 
catalyst.  In  this  case,  each  multiplet  consists  of  six 
atoms  of  the  catalyst  (platinum) ;  three  atoms  adsorb 
and  bind  two  atoms  each  of  carbon,  whilst  the  remain¬ 
ing  three  atoms  each  bind  twro  atoms  of  hydrogen. 

R.  Truszkowski. 

Catalytic  activity  of  carriers  of  platinum. 
I.  E.  Adadurov  and  K.  I.  Brodovitsch  (Ukraine 
Chem.  J.,  1929,  4,  123 — 127). — The  authors  have 
investigated  a  number  of  substances  used,  or  entering 
into  the  composition  of  materials  used,  as  platinum 
carriers  in  the  catalysis  of  sulphur  dioxide  to  sulphur 
trioxide  as  to  their  own  catalytic  effect  in  that  reac¬ 
tion.  Asbestos,  under  specified  conditions  of  flow  etc. 
and  at  470°,  had  a  catalytic  effect  of  47%,  silica  gel 
precipitated  by  nickelous  chloride  had  an  activity  of 
67%,  the  substance  precipitated  by  ferrous  chloride 
64%  at  about  450°,  whilst  refractory  material  itself 
had  an  activity  of  73%.  When  moistened  with  a 
mixture  of  3  vols.  of  aluminium  sulphate  and  1  vol.  of 
chromium  sulphate  it  had  at  454—470°  an  activity  of 
between  91*4%  and  100%.  A.  Freiman. 

Dissociating  action  of  catalyst  carriers.  I.  E. 
Adadurov  and  K.  I.  Brodovitsch  (Ukraine  Chem.  J., 
1929,  4,  129 — 141). — Some  of  the  substances  inves¬ 
tigated  as  catalyst  carriers  in  the  reaction  S02  S03 

had  no  dissociating  effect,  e.g.,  silica  gel  precipitated 
by  nickelous  chloride ;  others  had  only  a  very  slight 
effect  (0*06 — 0*22%),  e.g.,  porcelain,  glass  spheres, 
aluminium  oxide,  etc.,  wdiilst  some  had  a  quite  appre¬ 
ciable  effect,  e.g.s  magnesium  oxide  0*67%,  silica  gel 
precipitated  by  ferrous  chloride  4 — 3%,  refractory 
material  moistened  by  a  mixture  of  3  vols.  of  chrom¬ 
ium  sulphate  and  1  vol.  of  aluminium  sulphate 
7 — 1*5%.  It  is  concluded  that  there  exists  no  direct 
or  inverse  proportionality  between  the  catalytic 
activity  of  a  material  and  its  dissociating  activity, 
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that  a  rise  in  temperature  does  not  necessarily  cause 
an  increase  in  dissociation,  and  that  for  each  substance 
there  exists  a  separate  maximum  of  its  catalytic  and 
dissociating  activity  in  a  given  reaction.  The  cata¬ 
lytic  and  dissociating  activities  of  the  substances  are 
attributed  to  light  radiation  emitted  by  the  substance, 
and  by  applying  Brodsky's  equation  (A.,  1927,  705) 
giving  the  relation  between  the  intensity  of  a  spectral 
line  and  temperature,  an  attempt  is  made  to  explain 
the  differing  behaviour  of  the  various  substances. 

A.  FeKIMAN, 

Catalytic  dissolution  of  copper  in  sulphuric 
acid.  J.  B.  Evtushenko  (J.  Chem,  Ind.  Moscow, 
1929,  6,  429 — 430). — The  dissolution  of  copper  in 
sulphuric  acid  is  accelerated  by  the  addition  of  a 
catalyst  consisting  of  1  part  of  chromic  sulphate  and 
0*5  part  of  nitric  acid  per  100  parts  of  sulphuric  acid. 
The  product  contains  only  a  trace  of  chromium. 

Chemical  Abstracts. 

Relative  activation  of  a  nitrogen-hydrogen 
mixture  by  electrons  and  by  K*  ions  in  the 
formation  of  ammonia.  C.  H,  Kunsmak  (Physical 
Rev.,  1928,  [ii],  31,  307).— Without  an  applied  P.D., 
the  iron-potassium  catalyst  used  as  the  source  of  Jxr 
ions  is  much  more  active  in  synthesising  ammonia 
from  the  nitrogen-hydrogen  (1:3)  mixture  at  pres¬ 
sures  loss  than  1  mm.  than  is  the  tungsten  filament 
used  as  the  electron  source.  At  electron  speeds  greater 
than  17  volts,  however,  a  large  increase  is  observed 
with  tungsten  whilst  the  rate  tilth  the  K+  ions  remains 
unchanged  up  to  330  volts.  L.  S.  Theobald. 

Action  of  iron  catalysts  on  mixtures  of  carbon 
monoxide  and  hydrogen.  E.  Attbibert  and  A. 
Raineau. — Sec  B.,  1929,  S40. 

Activation  of  halogens  and  carbon  monoxide. 
N.  C.  Jones  (J.  Physical  Chem.,  1929,  33,  1415— 
1427).— The  activation  of  chlorine,  bromine,  and 
carbon  monoxide  by  charcoal  and  by  hopcalite  has 
been  investigated.  Chlorine  and  bromine,  but  not 
carbon  monoxide,  hydrogen,  or  oxygen,  arc  activated, 
by  charcoal.  Hydrobromic  acid  is  formed  when 
hydrogen  containing  bromine  is  passed  over  charcoal, 
the  conversion  of  bromine  into  the  acid  being  13-2% 
at  100°,  49*1%  at  150°,  and  99*3%  at  200°,  In  the 
synthesis  of  carbonyl  chloride  over  charcoal,  chlorine 
but  not  carbon  monoxide  is  activated,  since  neither 
formaldehyde  nor  methyl  alcohol  could  be  synthesised 
from  carbon  monoxide  and  hydrogen,  nor  could  carbon 
dioxide  be  formed  from  the  monoxide  and  oxygen  by 
passage  over  activated  charcoal.  Hopcalite  activates 
oxygen,  but  not  carbon  monoxide  or  hydrogen,  to 
such  an  extent  that  benzene  vapour  is  completely 
oxidised  at  78°.  Carbon  monoxide  is  shown  to  be  a 
more  powerful  reducing  agent  than  hydrogen,  and  is 
considered  to  be  essentially  electropositive  in  nature, 
since  it  reacts  more  readily  with  oxygen  and  chlorine 
than  it  docs  with  hydrogen  even  when  all  three  gases 
are  activated.  The  above  results  support  the  theory 
of  Fischer  and  Tropsch  (B,,  1926,  475)  on  the  mechan¬ 
ism  of  the  hydrogenation  of  carbon  monoxide. 

L.  S.  Theobald. 

Platinised  silica  gels  as  catalysts  for  oxidation 
of  sulphur  dioxide.  H,  N,  Holmes,  J.  Ramsay, 
and  A.  L.  Elder. — See  B.,  1929,  849. 


Poisoning  of  the  hydrogen  electrode.  A.  H;  W. 
Aten  and  M.  Ziehen  (Roc.  trav.  ehim,,  1929,  48, 
944 — 948),— The  effect  of  traces  of  arsonic  trioxide 
on  the  potential  of  a  platinum -black  electrode 
(measured  against  a  standard  hydrogen  electrode) 
immersed  in  various  media  and  in  contact  with  differ¬ 
ing  mixtures  of  hydrogen  and  oxygen  has  been 
determined;  In  (MAhsulphurie  acid  solution  the 
potential  of  the  platinum  electrode  is  negligible  until 
the  gas  mixture  contains  approximately  50  equiv.-% 
of  oxygen.  Then  the  potential  suddenly  increases  to 
about  0*7  volt,  after  which  with  increasing  oxygen  the 
potential  gradually  rises  to  about  1*0  volt.  The 
addition  of  small  amounts  of  arsenic  trioxide  (up  to 
0*066%)  causes  the  sudden  increase  in  potential  to 
occur  at  lower  oxygen  concentrations,  but  the  maxi¬ 
mum  finally  attained  in  pure  oxygen  is  lower  by  about 
0*3  volt.  The  results  in  0*lAr-sodium  hydroxide  solu¬ 
tion  aro  similar  with  the  exception  that  the  maximum 
potential  finally  attained  is  unaltered.  The  shift  of 
the  vertical  portion  of  the  potential-oxygen  concen¬ 
tration  curve  is  attributed  to  a  retardation  of  the 
reaction  H2  « — >  2H,  and  the  lowering  of  the  final 
potential  to  an  inhibition  of  the  reaction  between 
atomic  hydrogen  and  oxygen.  It  is  suggested  that 
the  retardation  of  the  reaction  H2  — 2H  is  due  to 
the  increase  in  the  diffusion  velocity  of  the  electrolytic 
hydrogen  into  the  electrode  in  the  presence  of  the 
poison.  These  views  are  supported  by  the  fact  that 
addition  of  arsenic  trioxide  or  mercuric  chloride 
promotes  the  diffusion  of  electrolytic  hydrogen  in  a 
thin  polarised  electrode  of  iron.  F.  G.  Tryiiobn. 

Removal  of  gold  from  cathode  metals  in  the 
glow  discharge.  T,  Asada  and  TEL  Quasebjbth 
(2.  physikal,  Chem,,  1929, 143,  435—455 ;  cf.  Haber, 
Jacnickc,  and  Matthias,  A.,  1926,  699).— When  a 
copper  plate  containing  a  small  proportion  (1  in  106 
to  ID7)  of  gold  is  used  as  cathode  in  a  glow  discharge 
the  metal  is  gradually  deprived  of  gold.  It  is  shown 
that  the  effect  is  not  due  to  thermal  evaporation,  but 
that  it  depends  on  tho  disintegration  of  tho  cathode 
surface  under  bombardment  by  positive  ions,  tho  gold 
being  sprayed  away  far  more  rapidly  than  the  copper. 
The  disintegration  is  about  25  times  more  rapid,  and 
the  loss  of  gold  relatively  greater,  in  mercury  vapour 
than  in  air.  When  the  surface  of  the  cathode  has 
been  deprived  of  gold  the  resulting  diffusion  gradient 
becomes  operative,  and  in  the  course  of  time  the  whole 
of  the  gold  is  brought  to  the  active  surface  and  there 
dissipated,  From  the  initial  and  final  gold  content, 
assuming  that  the  concentration  of  gold  at  the  surface 
is  constant  and  zero,  the  coefficient  of  diffusion  of  gold 
in  copper  is  shown  to  be  of  the  order  U H  cm.2/day, 
at  an  estimated  temperature  of  200°.  F.  L.  Usher. 

Influence  of  the  silent  electric  discharge  on 
hydrogen  sulphide.  R.  Schwarz  and  W.  Kunzer 
(Z.  anorg.  Chem.,  1929,  183,  287— 295) —An  appar¬ 
atus  in  which  the  behaviour  of  hydrogen  sulphide 
under  the  silent  electrical  discharge  may  be  studied 
at  different  temperatures  and  compared  with  the  simple 
thermal  effect  is  described.  With  rise  in  temperature 
the  amount  of  decomposition  by  the  discharge  dimin¬ 
ishes,  and  above  the  b.  p.  of  sulphur  re-formation  of 
the  hydrogen  sulphide  from  the  products  of  thermal 
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decomposition  takes  place.  This  is  ascribed  to  the 
activation  of  gaseous  sulphur  by  the  discharge  as 
observed  by  Schwarz  and  Schenk  (this  vol.,  1151). 

M.  S.  Burr. 

Electrolytic  deposition  of  ckromium  from 
aqueous  solutions  of  chromic  acid.  J.  Roudniojc 
(Bull.  Soc.  chim,  Belg.,  1929,  38,  276 — 294). — 
Oxidation  and  reduction  during  electrolysis  of  20% 
chromic  aoid  solutions  containing  1%  of  sulphuric 
acid  have  been  investigated,  confirming  the  equation  : 
Reduction  %— oxidation  %=yield  (Cr^ — >  CrmcUi) 
-f- yield (CrVJ — >■  Cr111).  The  influence  of  the  nature 
of  the  electrodes  and  of  the  concentration  of  chromic 
acid  has  been  studied.  C.  W.  Gibby. 

Combination  of  alkali  metals  and  nitrogen 
under  the  influence  of  electrical  discharges.  W. 
Moldenhauer  [with  H.  Mottig]  (Ber.,  1929,  62,  [B], 
1954 — 1959). — Nitrogen,  activated  by  exposure  to  the 
dark  electric  discharge,  unites  with  the  alkali  metals 
with  production  of  azides.  In  the  cases  of  caesium, 
rubidium,  and  potassium,  the  products  of  the  action 
contain  small  amounts  of  nitrides  which  result  secon¬ 
darily  from  the  azides.  Sodium  does  not  appear  to 
yield  any  nitride.  With  lithium,  azide,  formation  is 
not*observed  and  nitride  production  to  only  a  slight 
extent.  H.  Wren. 

Fibrous  structure  in  metals  deposited  through 
difference  in  electrolytic  solution  pressures. 
II,  S.  Tstjboi  (Mem.  Coll.  Sci.  Kyoto,  1929,  A,  12, 
209 — 215 ;  cf.  A.f  1928, 1 175). — When  lead  is  deposited 
by  zinc  from  2%  and  5%  solutions  of  lead  acetate, 
dendritic  crystals  are  obtained,  of  which  the  (111) 
planes  are  generally  nearly  parallel  to  tho  flat  surface 
of  the  deposit.  In  the  spongy  deposit  of  cadmium 
similarly  obtained  from  1%  and  3%  solutions  of 
cadmium  sulphate,  the  (0001)  plane  of  the  hexagonal 
crystal  is  nearly  parallel  to  the  surface. 

C.  W.  Gibby. 

Chemical  action  of  electric  discharge.  I. 
Effect  of  nature  of  electrodes  on  production  of 
nitric  oxide  in  electric  arc.  E.  Briner  and  A. 
Rivier  (Helv.  Chim.  Acta,  1929,  12,  881 — 893). — In 
Synthesising  nitric  oxide  by  the  arc  process,  coating 
the  electrodes  with  oxides  of  the  alkaline -earth 
metals,  particularly  barium  oxide,  depresses  the  P.D. 
of  the  arc  and  at  the  same  time  increases  the  efficiency 
very  considerably.  The  alkali  silicates  have  a  similar 
but  much  less  marked  effect.  Beryllium,  magnesium, 
zinc,  and  aluminium  oxides  are  practically  indifferent, 
and  ferric  oxide  reduces  the  yield.  Zirconium  oxide 
slightly  increases  the  P.D.  and  decreases  the  yield, 
whereas  thorium  oxide  has  the  reverse  effect.  The 
rare-earth  oxides  distinctly  reduce  the  P.D.,  but  have 
only  a  slight  and  variable  effect  on  the  yield.  In 
general  the  results  show  that  the  effect  of  the  various 
compounds  on  tho  yield  runs  parallel  with  their 
thermionic  emissive  power,  suggesting  that  the  activ¬ 
ation  of  the  reacting  molecules  is  effected  by  electrons. 
In  a  particular  group  of  oxides,  the  property  of 
increasing  the  yield  becomes  more  marked  with 
increase*  in  the  atomic  number  of  the  metal. 

R.  CUTHILL. 

Anodic  relationships  of  aluminium.  A.  Gun- 
ther- S chulze  (Z.  physikal,  Chem.,  1929,  143,  62 — 


68). —The  theory  of  Muller  and  Konopicky  (this  vol., 
770)  is  regarded  as  untenable  owing  to  errors  in  the 
experimental  work.  H;  F.  Gllebe. 

Oxidation  of  salts  of  monobasic  fatty  acids 
with  potassium  percarbonate  and  potassium 
persulphate.  F.  Fighter  and  H.  Lapin  (Helv. 
Chim.  Acta,  1929,  12,  993—1002). — The  mechanism 
of  the  action  of  inorganic  salts  in  tho  electrolytic 
synthesis  of  alcohols  by  Hofer  and  Moest’s  method 
(A.,  1902,  i,  736)  has  been  investigated.  The  action 
of  carbonates  is  to  be  ascribed  primarily,  it  would 
appear,  to  their  alkaline  reaction,  although  there  may 
also  be  formation  of  percarbonates.  Perchlorates 
certainly  do  not  depend  for  their  effect  on  the  form¬ 
ation  of  ozone,  for  ozone  does  not  produce  methyl 
alcohol  from  acetates.  Sulphates  possibly  owe  their 
activity  to  the  formation  of  persulphate,  for  potassium 
persulphate  produces  methyl  alcohol  from  mixtures 
of  acetate  and  carbonate,  ethyl  alcohol  and  ethylene 
from  mixtures  of  propionate  and  carbonate,  propylene 
from  mixtures  of  butyrate  and  carbonate,  and 
isobutylene  and  isobutyl  isovalerate  from  mixtures  of 
iso vale  rate  and  carbonate.  R.  Cutxiell. 

Peroxide  theory  of  Kolbe's  electrosynthesis, 
F.  Fichter  (Amer.  Electrochem.  Soc.,  Sept.,  1929. 
Advance  copy,  8  pp.). — Recent  work  on  the  oxidation 
of  fatty  acids  by  the  action  of  fluorine  or  persulphates 
or  by  anodic  treatment  is  reviewed  and  discussed, 
with  special  reference  to  evidence  for  the  intermediate 
formation  of  per- acids  (ef.  preceding  abstract). 

H.  J.  T.  Ellingham. 

Cathodic  halogen  :  electrolysis  of  2V-halogeno- 
amides.  H.  R.  L.  Steeight  and  E.  G.  Haixon- 
quist  (Amer.  Electrochem.  Soc.,  Sept.,  1929.  Ad¬ 
vance  copy,  9  pp.). — Solutions  of  a  number  of  IV-halo- 
genated  amides  and  imides  in  ethyl  alcohol,  nitro- 
methane,  acetonitrile,  and  pyridine  have  been 
electrolysed  between  silver  electrodes.  From  pyridine 
solutions  a  deposit  containing  the  halogen  was  always 
obtained  at  the  cathode  and  the  free  halogen  was 
detected  in  the  catholyte  in  many  cases,  but  with 
N -iodopropionamide  and  N -iodo-n-butijrmnide  (m.  p. 
97°)  anode  deposits  containing  halogen  were  also 
obtained  on  prolonged  electrolysis.  From  aceto¬ 
nitrile  solutions  several  of  the  compounds  give 
halogen  at  both  electrodes,  but  from  ethyl  alcohol  or 
nitromethane  solutions  the  halogen  is  liberated  only 
at  the  anode.  Cathodic  chlorine  was  obtained  for 
the  first  time  by  electrolysis  of  pyridine  solutions  of 
W-chlorosuccinimide,  A7-dichloroearbamide,  and  A7- 
chlorophthalimide.  It  is  concluded  that  the  17-halo- 
genoamides  behave  as  electromerides,  the  halogen 
being  negative  in  most  solvents  but  entirely  positive 
in  pyridine  (cf.  A.,  1928,  1197;  this  vol.,  407). 

H.  J,  T.  Ellingham. 

Electrochemical  preparation  of  phenylhydr- 
azine.  R.  E.  McClure  [with  A.  Lowy]  (Amer. 
Electrochem.  Soc.,  Sept.,  1929.  Advance  copy, 
11  pp.). — The  influence  of  various  factors  on  the 
current  efficiency  of  production  of  phenylhydrazine 
by  the  electrolytic  reduction  of  aqueous  solutions 
of  certain  benzenediazonium  compounds  has  been 
studied.  With  benzenediazonium  chloride  the  best 
current  efficiency  (36*6%)  was  obtained  by  electro- 
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lysis  at  0—8°  with  5*12  amp,/dm,2  at  a  mercury 
cathode  and  maintaining  an  excess  of  free  hydrochloric 
acid  in  the  solution.  The  current  efficiency  could  not 
be  increased  by  raising  the  temperature,  since  this 
caused  decomposition  of  the  diazonium  salt.  With 
potassium  isodiazobenzenesulphonate,  however,  much 
higher  temperatures  could  be  used  and  the  best  current 
efficiency  (47*6%)  was  obtained  at  90—95°  with  1*9 
amp./dm.2  at  a  mercury  cathode,  the  solution  con¬ 
taining  acetic  acid  and  sodium  acetate  during  elec¬ 
trolysis,  and  afterwards  being  treated  with  hydro¬ 
chloric  acid  and  boiled.  Some  chemical  reduction  also 
occurred.  It  is  observed  that  mercuric  phenyl 
chloride  is  produced  by  stirring  finely  divided  mercury 
with  benzenediazonium  chloride  solution. 

H,  J,  T.  Ellingham. 

Chemical  action  of  light,  M.  Bobenstein 
(Naturwiss.,  1929s  17,  788—' 795)*— A  lecture. 

A,  J.  Mbe. 

Action  of  ultra-violet  radiation  on  inorganic 
compounds.  II.  E.  Mohtignie  (Bull.  Soc.  chim., 
1929,  [iv],  45,  708 — 709), — In  the  manner  previously 
described  (this  vol,,  1152)  the  action  of  ultra-violet 
radiation  on  thirty  different  salts  has  been  examined 
qualitatively,  C.  A,  Silberrad, 

Photosensitised  decomposition  of  ozone.  A.  J. 
Allmanb  and  J.  W.  T.  Spinks  (Nature,  1929,  124, 
651) —The  transmission  for  the  mercury  line  3850  A. 
of  a  mixture  of  ozone  and  chlorine  containing  a  low 
concentration  of  chlorine  increases  appreciably  during 
the  early  stages  of  the  reaction.  When  gases  dried 
with  sulphuric  acid  are  used  a  distinct  mist  is  formed 
on  insolation.  Further,  if  chlorine  dioxide,  dried 
with  phosphorus  pentoxide,  is  mixed  with  dry  ozone, 
a  red  liquid  is  produced ;  on  admission  of  moist  air  a 
mist  is  formed  and  the  liquid  is  hydrolysed  with 
formation  of  chloric  and  perchloric  acids.  These 
observations  suggest  that  the  following  processes  take 
place  :  (1)  production  of  chlorine  atoms  by  light, 
(2)  formation  of  C103  groups  by  union  of  chlorine 
atoms  and  ozone  molecules,  (3)  a  short  chain  reaction, 
probably  terminated  by  adsorption  of  intermediate 
atoms  or  groups  on  the  walls,  (4)  union  of  some  C103 
groups  to  form  chlorine  hexoxide,  immediately  hydr¬ 
ated  in  presence  of  water  to  chloric  and  perchloric  acids, 
(5)  formation  from  chlorine  atoms  and  oxygen  mole¬ 
cules  of  C102  molecules,  these  reacting  with  ozone 
molecules  to  give  C103  groups  and  oxygen  molecules. 

A.  A.  Eldridge. 

Photochemical  decomposition  of  iron  penta¬ 
carbonyl.  G.  Eyber  (Z.  physikal.  Chem.,  1929, 
144,  1—21 ;  cf.  Dewar  and  Jones,  A.,  1907,  ii,  286). — 
Attempts  to  follow  the  course  of  the  photochemical 
decomposition  of  iron  pentacarbonyl  dissolved  in 
»-hexane  proved  unsatisfactory  owing  to  the  form¬ 
ation  of  by-products  and  to  obstruction  of  the  incident 
light  by  solid  deposited  on  the  walls  of  the  vessel. 
The  reaction  has  therefore  been  studied  in  the  vapour 
phase  at  the  ordinary  temperature.  The  change  is 
represented  by  the  equation  2Fe(CO)~Fe2(CO)9+CO, 
and  the  quantum  yield  at  20°  for  light  of  wave-length 
400  pa  is  2  mols.  of  pentacarbonyl.  The  velocity  is 
directly  proportional  to  the  concentration  of  the 
vapour  and  to  the  light  intensity.  The  reaction  is 


inhibited  by  admixture  of  hydrogen,  and  much  less  by 
carbon  monoxide,  carbon  dioxide,  nitrogen,  or  argon, 
and  in  such  cases  the  velocity  is  equal  to  k^Ij( 1  + 
^[f?]/&2[0]),  where  G  and  O  represent  the  foreign  gas 
and  the  pentacarbonyl  vapour,  respectively,  I  is  the 
light  intensity  absorbed  per  sec.,  and  Ic2  and  kz  are 
the  respective  velocity  coefficients  of  reactions  (2) 
and  (3)  in  the  following  scheme  :  (1)  Fe(CO)5~f 
Fe(CO)5* ;  (2)  Fe(CO)e*+Fe(CO)s-Fe2(CO)9+CO; 
(3)  Fe(CO)3#+G=Fe(CO)s+Cj,ie.  In  the  presence  of 
oxygen  a  different  reaction  occurs  and  ferric  oxide  is 
formed,  and  traces  of  air  or  of  moisture  give  rise  to 
a  period  of  induction.  The  vapour  pressures  of  the 
pentacarbonyl  between  —14°  and  +20°  have  also 
been  determined  and  found  to  differ  considerably 
from  those  given  by  Dewar  and  Jones. 

F.  L.  Usher. 

Fhotodichroism  and  photo  anisotropy,  IV, 
Colour  selectivity  of  photochloride.  P.  Weigbrt 
and  E.  Elvegard  (Z.  physikal.  Chem.,  1929,  B,  4, 
239 — 257 ;  cf.  this  vol.,  871,  894).— The  phenomenon 
of  colour  selectivity  in  the  photochloride  layer  was 
investigated,  using  more  accurate  apparatus  than  had 
been  used  previously.  The  primary  photodichroism 
was  investigated  with  excitation  with  monochromatic 
light.  Christiansen's  universal  filter  was  used,  the 
incident  light  being  purified  by  an  ordinary  mono¬ 
chromator.  The  existence  of  a  selective  effect  of  the 
dichroism  in  the  excited  layer  varying  with  the  wave¬ 
length  of  the  light  used  was  shown  with  certainty. 
The  curves  obtained  for  long  wave-length  light  were 
quite  different  from  those  obtained  with  short  wave¬ 
length  light,  whilst  between  the  two  ranges  is  an 
indifferent  region  in  which  the  layer  shows  only  very 
weak  dichroism.  This  opposite  action  of  short  and 
long  wave-length  light  is  discussed  from  the  point  of 
view  of  micelle  deformation.  A.  J.  Mee. 

Ph  oto  dichroism  and  photoanisotropy.  V. 
Colour  selectivity  in  dye  systems.  F.  Weigert 
and  M.  Nakashima  (Z.  physikal.  Chem.,  1929,  B, 
4,  258 — 276 ;  cf.  this  vol.,  871,  894). — By  means  of 
the  method  already  described  (cf.  preceding  abstract) 
different  light-sensitive  colour  layers  were  investigated. 
The  form  of  the  dichroism  curve  for  these  systems 
shows  that  polarised  light  can  effect  two  different 
actions.  For  weak  excitation  there  Is  a  very  sharp 
colour  selectivity.  The  special  form  of  the  extinction 
curve  for  any  particular  colouring  matter  does  not 
influence  the  dichroism.  For  strong  excitation  this 
no  longer  holds.  The  extinction  curve  of  the  colouring 
matter  is,  in  this  case,  important.  For  strong  excit¬ 
ation,  the  spectral  distribution  of  the  optical  changes 
is  dependent  on  the  form  of  the  absorption  spectrum 
of  the  colouring  matter  and  independent  of  the  colour 
of  the  exciting  radiation.  It  must  be  concluded  that 
in  light-sensitive  colouring  matters,  two  quite  different 
phenomena  occur  by  the  action  of  light ;  they  can  be 
separated  from  each  other  by  the  method  of  dichroism. 
The  relationship  between  the  new  effects  and  pre¬ 
viously  known  photochemical  properties  of  colouring 
matters  is  discussed.  A.  J.  Mee. 

Effect  of  X-rays  on  crystalline  and  dissolved 
sucrose,  M.  C.  Reinhard  and  K.  L.  Tucker 
(Radiol.,  1929,  12,  151 — 153). — Sucrose  crystals  are 
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coloured  reddish-brown  by  exposure  to  X-rays, 
measurable  amounts  of  invert-sygar  being  formed. 
The  amount  of  invert  sugar  formed  by  exposure  of 
sucrose  solutions  to  X-rays  is,  for  a  given  quality  of 
radiation,  proportional  to  the  time  of  exposure,  but 
not  to  the  concentration  of  sucrose. 

Chemical  Abstracts. 

Uranyl  oxalate  method  of  daylight  photometry 
and  its  photo-electric  standardisation.  W.  R.  G. 
Atkins  and  H.  H.  Poole  (Sci.  Proc.  Roy.  Dublin 
Soc.,  1929,  19,  321 — 337). — The  photo-sensitivity  of 
uranyl  oxalate  solution  has  been  used  to  study  the 
intensity  of  daylight  illumination  along  the  coast  and 
at  sea.  10  C.c.  samples  of  a  solution  containing 
6  3  g.  of  crystalline  oxalic  acid  and  4*27  g.  of  uranyl 
sulphate  diluted  to  1  litre  were  placed  in  quartz  tubes 
13  cm.  long  and  1*3  cm.  in  diameter.  During  the 
exposure  the  tubes  were  arranged  either  to  swing  about 
a  mean  vertical  position  or  to  rest  slightly  inclined 
from  the  horizontal  in  order  to  allow  the  gas  to  escape. 
The  extent  of  the  decomposition  was  determined  by 
titration  with  0  ■  1  JV-permanganate  solution,  using 
10  c.c.  of  the  mixture,  10  c.c.  of  sulphuric  acid  (1  :  3), 
and  100  c.c.  of  boiling  water.  By  deducing  the  mean 
illumination  acting  on  the  tubes  from  readings  of  a 
photometer  containing  a  potassium  vacuum  cell,  the 
rate  of  decomposition  was  found  to  be  0*225  c.c.  of 
O'lX-acid  for  an  illumination  of  1000  metre-candles. 
A  comparison  between  glass  and  quartz  tubes  showed 
that  the  former  required  1*14  times  as  long  an  expos¬ 
ure  as  quartz  to  produce  equal  amounts  of  decom¬ 
position.  Figures  are  given  for  the  mean  horizontal 
and  vertical  illumination  values  at  sea. 

H.  J.  Dowden. 

Antioxygenic  action  of  cholesterol  and  ergo- 
sterol.  IX.  E.  Montignie  (Bull.  Soc.  chim.,  1929, 
[iv],  45,  709 — 710). — The  anti-oxygenic  effect 

(Moureu’s  method)  of  the  addition  of  1%  of  ordinary 
and  irradiated  cholesterol  and  ergosterol  to  benz- 
aldehyde,  furfuraldehyde,  and  turpentine  is  shown  to 
be  practically  the  same  and  very  slight  in  all  cases. 
This  is  held  to  support  the  view  that  irradiation  affects 
an  impurity  only  in  ergosterol.  C.  A.  Silberrad. 

Effect  of  X-rays  on  cholesterol.  A.  Bachem 
and  R.  P.  MacFate  (Strahlentherapie,  1927,  25, 
476 — 478 ;  Chem.  Zentr,  1929,  i,  1789). — If  dissolved 
in  chloroform  or  carbon  tetrachloride,  but  not  if 
dissolved  in  benzene,  toluene,  alcohol,  acetone,  butyl 
ether,  or  carbon  disulphide,  cholesterol  is  decomposed 
when  exposed  to  X-radiation.  Chloroform  and 
carbon  tetrachloride  are  themselves  decomposed  by 
X-rays,  A,  A.  Eldridge. 

Action  of  high-speed  cathode  rays  on  acetylene. 
J,  C.  McLennan,  M.  W.  Perrin,  and  H.  J.  C.  Ireton 
(Proc.  Roy.  Soc,  1929,  A,  125,  248— 262).^By  means 
of  an  apparatus  similar  to  that  described  by  Coolidge 
(A,  1926,  989),  the  kinetics  of  the  reaction  taking 
place  when  acetylene  is  bombarded  with  high-speed 
electrons  have  been  investigated  in  detail.  During 
each  experiment  the  voltage  applied  to  the  cathode- 
ray  tube  and  the  current  through  it  were  kept  con¬ 
stant,  and  the  pressure  was  read  at  different  times. 
No  change  in  pressure  occurred  during  the  bombard¬ 
ment  until  the  voltage  across  the  tube  exceeded 


85  kilovolts,  when  a  slight  mist  formed  throughout 
the  reaction  cell  and  a  pale  yellow  amorphous  solid 
(d?  0*97,  rif>  1*625)  was  deposited  on  the  walls.  This 
reaction  was  accompanied  by  a  decrease  in  pressure. 
The  product  had  no  measurable  vapour  pressure  and 
on  bombarding  it  there  was  no  increase  of  pressure. 
No  Ar-ray  spectrum  could  be  obtained  from  it.  The 
reaction  is  apparently  unimolecular,  the  rate  of 
change  of  pressure  being  proportional  to  the  pressure 
for  any  given  voltage,  and  the  velocity  coefficient 
increases  directly  as  the  voltage.  A  direct  measure 
of  the  electron  current  outside  the  cathode-ray  tube 
was  made  by  collecting  the  electrons  passing  through 
the  window  in  a  Faraday  cylinder  placed  close  to  the 
window  and  measuring  the  current  with  a  micro  - 
am meter.  It  is  found  by  calculation  that  the  number 
of  molecules  of  acetylene  reacting  is  of  the  same  order 
as  the  number  of  ions  formed  by  each  electron  passing 
through  the  window,  and  the  observed  facts  are 
explained  on  the  hypothesis  that  the  reaction  takes 
place  between  molecules  of  which  some  have  been 
ionised  by  the  cathode  rays.  L.  L.  Bircumshaw. 

Salt-like  compounds  of  sodium  and  their 
change  into  intermetallic  phases.  E.  Zintl 
(Naturwiss,  1929,  17,  782 — 783). — Compounds  of 
sodium  with  a  number  of  metallic  and  non- metallic 
elements  were  prepared  and  their  decomposition  was 
investigated.  For  following  the  changes  quantit¬ 
atively  an  electrometric  titration  method  was  used. 
All  elements  of  the  long  periods  of  the  periodic 
system  occupying  places  1 — 4  away  from  a  rare  gas, 
and  forming  liquid  hydrides,  will  combine  in  liquid 
ammonia  with  sodium  to  give  polysulphide-like 
compounds  which  have  the  characteristics  of  salts, 
and  to  which  the  name  “  polyanionic  ”  salts  is  given. 
By  treating  sodium  with  lead  iodide  compounds  of 
the  type  Na4Pb7  and  Na4Pb9  can  be  obtained.  Their 
constitution  is  probably  of  the  form  NaJ[Pb4“(Pb)8]* 
These  polyanionic  salts  are  soluble  in  ammonia,  the 
solutions  being  deeply  coloured  and  capable  of  being 
electrolysed,  the  sodium  going  to  the  cathode,  and 
other  metals  to  the  anode.  Elements  which  occupy 
positions  in  the  periodic  table  more  than  four  places 
away  from  a  rare  gas  will  not  form  these  polyanionic 
salts,  but  form  instead  typical  intermetallic  phases 
of  another  structural  type,  insoluble  in  liquid  ammonia. 
Polyanionic  salts  may  also  be  obtained  by  extracting 
alloys  of  the  elements  concerned  with  liquid  ammonia. 
The  solution  contains  negatively-charged  sub-microns. 
The  salts  crystallise  from  ammonia  in  the  form 
[Na(NH3)|dJ[X*~(X)x].  X-Ray  experiments  show 
that  Na4Pb7,yNH3  and  Na4Pb9,yNH3  cannot  exist 
in  the  polyanionic  state  in  the  ammonia-free  form. 
The  latter  changes  into  an  intermetallic  phase  with 
a  cubic  structure  and  four  atoms  in  the  elementary 
cell,  of  which  the  homogeneity  range  extends  from 
28%  to  35%  of  sodium  ;  it  contains  no  chemical  com¬ 
pound.  The  substance  Na4Pb7,yNH3  decomposes 
into  two  intermetallic  phases.  The  introduction 
of  a  little  sodium  into  the  lead  lattice  causes  a  con¬ 
traction,  whereas  an  expansion  would  be  expected ; 
the  contraction  is  due  to  the  distorted  symmetry 
of  the  charge  distribution  between  neighbouring 
particles.  A.  J.  Mee. 
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Double  carbonates  of  alkalis  and  alkaline 
earths.  W.  Eitel  and  W.  Skauks  (Z.  anorg. 
Chem.,  1929,  183,  263 — 286). — By  heating  together 
the  simple  carbonates  in  a  bomb,  in  which  it  was 
possible  to  obtain  a  pressure  of  1200 — 1300  atm.  at 
800 — 900°,  the  following  double  carbonates  hare 
been  prepared  :  Na*Ca(C03)a,  m,  p.  812° ;  K2Ga(G03)2, 
m.  p.  813°;  Na2Mg(C03)„  m.  p.  677°  (^1240  kg./ 
cm.2);  K2Mg(CG3)2;  N&LiC03,  m.  p.  514° ;  KLI003, 
m.  p.  51-d0.  When  calcium  and  lithium  carbonates 
are  heated  together  in  equina olecular  proportions  an 
eutectic  mixture  only  is  obtained.  The  magnesium 
salts  had  not  previously  been  produced  in  the  dry 
way,  because  of  the  high  dissociation  pressure  of 
magnesium  carbonate.  The  sodium  lithium  carbonate 
had  not  been  prepared  before.  All  the  compounds 
are  optically  negative  and  belong  to  the  hexagonal  or 
trigonal  crystal  system.  The  potassium  magnesium 
carbonate  can  be  super-cooled  and  obtained  in  the 
vitreous  form  at  the  ordinary  temperature,  suggesting 
a  relationship  between  carbon  and  silicon  such  as 
might  be  expected  from  .their  neighbouring  positions 
in  the  periodic  table.  The  refractive  indices  and 
specific  volumes  of  the  compounds  are  not  additive. 
The  following  heats  of  formation  from  the  simple 
carbonates  are  given  :  NaIiC03,  +0*54  kg.-cal.  per 
mol. ;  Na2Ca(C03)2,  —2*07  kg.-cal.  per  mol. ; 

K„Ca(C03)2,  +0*72  kg.-cal.  per  mol.  The  lattice 
structure  of  the  sodium  compounds  and  of  the 
potassium  calcium  carbonate  has  been  examined. 
Substitution  of  potassium  for  sodium  in  the  calcium 
compound  has  a  marked  morph otropic  effect  in  the 
direction  to  be  expected  from  the  respective  ionic 
dimensions.  M.  S.  Burnt. 

.  Preparation  of  pure  cupric  sulphide.  K. 
Fischbeck  and  O,  Dorner  (Z.  anorg.  Chem.,  1929, 
182,  228 — 234). — Pure  cupric  sulphide  has  been 
prepared  by,  heating  under  pressure  finely- divided 
copper,  obtained  by  the  reduction  of  copper  oxalate 
with  hydrogen  at  220 — 260°,  and  sulphur  precipitated 
from  solution  in  carbon  disulphide  by  means  of  light 
petroleum.  The  copper  was  covered  with  carbon 
disulphide,  and  then  carbon  disulphide  containing 
sulphur  in  excess  of  that  required  to  form  the  lower 
sulphide  was  added  gradually  with  constant  stirring. 
After  transference  to  the  bomb-tube,  double  the 
quantity  of  sulphur  required  to  form  the  higher 
sulphide  Was  added,  and  the  tube  was  filled  with 
carbon  disulphide  and  heated,  with  rotation,  in  a 
current  of  steam  for  4  hrs.  The  excess  of  carbon 
disulphide  was  removed  and  the  product  dried  at  90— 
100°  at  a  pressure  of  0*1 — 1  mm.  The  dark  blue 
cupric  sulphide  is  soluble  in  potassium  cyanide  and 
is  a  good  electrical  conductor.  The  formation  of  a 
higher  sulphide  by  this  method  is  improbable. 

L.  S*  Theobald. 

Hew  antipyrine  co-ordination  compounds  of 
metal  perchlorates.  E.  Wilke-Dorfurt  and  O. 
Scehlieebakb  (Z.  anorg.  Chem.,  1929,  183,  301— 
310;  cf.  A.,  1928,  494). — The  general  method  of 
preparation  of  the  antipyrine  compounds  of  the 
metal  perchlorates  is  to  mix  together,  at  the  ordinary 
temperature,  the  corresponding  metal  salt  solution, 
chloride,  nitrate,  or  sulphate,  and  solutions  of 


antipyrine  and  pure  ammonium  perchlorate.  In 
this  way  ft&ca-aniipyrine :  'perchlorates  of  magnesium, 
calcium,  strontium,  zinc,*  cadmium ,  lead,  manganese, 
iron,  cobalt,  and  nickel,  of  the  general  formula 
[M(COGl0H12N2)0](GIO4)25  have  been  obtained.  The 
barium  salt  can  be  obtained  only  by  the  use  of  barium 
perchlorate  itself.  Hexa-aniipyrine  perchlorates  of 
aluminium,  iron,  and  chromium,  general  formula 
[M(COC10H12H2)a](GlO4)3,and  of  quadrivalent  thorium, 
as  well  as  penta-antipyrine  perchlorates  of  copper  and 
uranyl,  and  silver  tri-ant  ipyrine  perchlorate ,  have  also 
been  prepared.  Solubilities,  m.  p.,  and  densities  are 
recorded  in  all  eases,  as  well  as  the  densities  of  the 
compounds  previously  obtained  (loc.  ciL).  In  every 
case  the  thermal  stability  of  the  perchlorate  is 
increased  by  the  introduction  of-  antipyrine  into  the 
molecule.  '  ■  M.  S.  Burr. 

Displacement  of  cadmium  from  its  solutions 
by  aluminium.  P.  G*  Popov  (Ukraine  Chem.  J., 
1929,  4,  281 — 284). — Aluminium  displaces  cadmium 
from  solutions  of  cadmium  sulphate  or  nitrate  also  in 
the,  absence  of  cobalt  or  chromium  nitrate,  contrary 
to  the  observations  of  Goldschmidt  (A.,  1906,  ii,  581). 
The  solution  requires j  however,  prolonged  heating 
and  the  aluminium  should  preferably  be  in  the  form 
of  a  powder  or  dust.  The  reaction  also. proceeds  with 
aluminium  powder  in  presence  of  sodium  or  potassium 
hydroxide.  A,  Freeman. 

Action  of  gaseous  ammonia  on  mercuric 
bromide  and  mercuric  chloride,  M.  Francois 
(Bull.  Soc.  ehim . ,  1929,  [iv],  45,  616— 621) —Contrary 
to  statements  by  earlier  experimenters,  mercuric 
chloride  and  mercuric  bromide  combine  with  dry 
gaseous  ammonia  to  give  the  compounds  HgCl2,2KH3 
and  HgBr2,2NH3j  respectively,  and  therefore  behave 
similarly  to  mercuric  iodide.  The  above  two  com¬ 
pounds  appear  to  be  additive  compounds.  They 
are  fairly  stable  and  do  not  lose  ammonia  appreciably 
at  the  ordinary  temperature.  O.  J.  Walker. 

Boron,  I.  Reaction  of  boron,  trifluoride  with 
ammonia  and  alkylamines.  0.  A.  Kraus  and 
E.  H.  Brown  (J.  Amer.  Chem.  Soc.,  1929,  51,  2690 — 
2696). — Monoamminoboron  trifluoride,  BF3‘,NH3*  is 
very  conveniently  prepared  by  saturating  an  ethereal 
solution  of  boron  trifluoride  with  ammonia  in  the  cold. 
It  is  a  true  compound  and  forms  a  white  solid 
which  fuses  and  sublimes  in  a  vacuum  at  about  180' 
and  is  soluble  in  liquid  ammonia,  e  thy  famine,  di- 
ethylamine,  and  triethylamine  containing  excess  of 
ammonia,  ammonolysis  occurring  in  the  first  two 
liquids.  Alkyl  derivatives  of  the  monoammino-com- 
pound  may  be  prepared  as  white  solids  by  treating 
a  cooled  ether  solution  of  boron  trifluoride  with  the 
corresponding  alkylamine,  Trieihylamminoboron  tri¬ 
chloride,  NEt3,BF3,  m.  p.  29*5°,  becomes  brown  on 
keeping,  is  soluble  in  benzene  and  ether  but  insoluble 
in  water.  Diethylamminoboron  trifluoride,  NHEt2,BF3, 
m.  p.  150—160°,  is  insoluble  in  benzene  and  ether 
but  soluble  in  water.  Eihylamminoboron  trifluoride, 
HHgEtjBFg,  m,  p,  80°,  decomposes  in  air  above  its 
m.  p.,  and  is  soluble  in  benzene  and  slightly  soluble  in 
ether.  Other  methods  of  preparing  these  compounds 
are  given.  S.  K.  Tweedy. 
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Ultramarine,  J.  Hoffmann  (Z.  anorg.  Chem., 
1929,  183,  37 — 76), — Methods  of  formation  of  ultra- 
marine,  and  the  reasons  for  the  production  of  the 
colour  and  its  variations,  have  been  studied.  The 
blue  colour  of  boron  ultramarines  is  primarily  duo  to 
the  presence  of  sulphur  and  is  independent  of  the 
presence  of  water,  but  physical  factors  are  at  least  as 
important  ae  chemical..  The  colour  is  partly  dependent 
oil  the  nature  of  the  alkali  metal,  and  its  production 
depends  on  a  change  of  the  borate  beginning  at  the 
stage  R2B6O10 — >-E2B10O16.  Replacement  by  boron 
trisulphide  of  part  of  the  boron  trioxide  which  is  in 
excess  of  that  required  for  the  presence  of  alkali 
tetraborate  yields  orange-red  to  brown  substances, 
the  blue  colour  appearing  only  when  a  sulphide  of  the 
alkali  metal  is  present ;  thiosulphate  is  not  necessarily 
present  in  the  blue  substances,  but  may  be  formed  as 
an  intermediate  substance  in  certain  types  of  ultra- 
marine.  The  chemical  and  physical  action  of  the 
sulphur  is  discussed.  Since  ultramarine  is  formed 
much  more  slowly  when  sulphur  is  heated  with 
anhydrous  Thorax  than  with  alkali  sulphide  or  poly¬ 
sulphide,  the  latter  is  probably  formed  as  an  inter¬ 
mediate;  Conditions  necessary  for  the  formation  of 
ultramarine  are  discussed,  with  particular  reference 
to  the  part  played  by  auxiliary  valencies  and  the 
structure  of  the  compounds  formed.  All  the  blue 
polysulphide  ultramarines  contain  a  structure 
analogous  to  diborates  bridged  by  alkali  monosulphide 
to  the  boric  acid  part  of  a  higher  borate  which  may 
range  from  tri-  to  octa-borate.  The  old  idea  that 
ultramarine  synthesis  depends  on  solubility  pheno¬ 
mena  is  disproved.  Ultramarines  may  be  classified 
under  five  types  :  inorganic,  including  the  ordinary 
ultramarines ;  organic,  including  a  variety  of  organic 
dyes  containing  sulphur ;  inorganic- organic,  including 
certain  hydrocarbon  ultramarines  and  compounds 
such  as  ethyl  '  and  butyl  alumina  ultramarine ; 
temporary  inorganic,  such  as  phosphate  and  certain 
borate  varieties ;  temporary  organic,  such  as  cyano- 
ultramarine.  The  formation  in  nature  of  the  mineral 
ultramarine^  is  discussed.  H.  F.  Gillbe. 

Behaviour  of  alkali  fluob orates  in  tungsten- 
filament  lamps,  J,  H,  Db  Boer  (Ree.  trav.  chim., 
1929,  48,  979 — 983), — Alkali  fluoborates  introduced 
into  electric  lamp  bulbs  can  react  with  tungsten 
spattered  from  the  filament  during  burning.  In  the 
case  of  the  potassium  salt  a  tungsten  compound  with 
a  W  :  F  atomic  ratio  of  1  :  3  is  formed.  The  intensity 
of  blackening  of  the  bulb  wall  with  the  introduction 
of  other  alkali  fluoborates  shows  that  the  amount  of 
reaction  is  in  the  decreasing  order  caesium,  rubidium, 
potassium.  This  is  confirmed  by  the  amount  of 
tungsten  extracted  in  these  cases  by  sodium  hydroxide 
and  by  hydrofluoric  acid.  Reaction  is  negligible 
with  sodium  fluob  orate  owing  to  the  decomposition 
of  this  salt  at  temperatures  above  320°  during  the 
evacuation  of  the  lamp.  F.  G.  Tryrorn. 

Attack  of  aluirrimum  by  aonumomacal  solutions, 
J.  Oalvet  (Compt.  rend.,  1929,  I89}  485 — 186). — 
The  action  of  ammonia  solutions  of  different  con¬ 
centrations  on  aluminium  of  different  degrees  of 
purity  has  been  investigated.  Very  pure  aluminium 
(99*90%)  is  attacked  just  as  readily  as  less  pure 


specimens;  Dilute  solutions  attack  the  metal  to  a 
greater  extent  than  concentrated  ones,  f 

G.  W.  Gibby. 

Complex  scandium  oxalato -compounds.  J. 
Sterba-Bohm  and  J.  Skramovsky  (ftasopis  Ceskoslov. 
Lek.,  1928,  8S  211—215;  Chem.  Zentr.,  1929,  i, 
2399). — Scandium  oxalate  crystallises  +6H20.  The 
compounds  HSc(C204)2,  H4Sc2(C204)5,  and  H3Sc(C204)3 
have  been  prepared,  and  their  relative  stability  has 
been  observed.  A,  A.  Eldridge. 

Oxidisability  of  silicon  as  a  function  of  its 
state  of  division.  A.  Sanfqurche  (Compt.  rend,, 
1929,  189,  533 — 535). — A  reply  to  Bedel’s  criticism 
(of.  this  vol,,:  997,  1030).  The  author’s  experiments 
on  pyrophoric  silicon  may  be  reproduced  if  the  silicon 
Ls  in  a  sufficiently  fine  state  of  division,  e.g.f  if  it  is 
obtained  from  the  aluminium-silicon  alloy  “  alpax.” 
The  presence  of  impurities  exerts  only  a  secondary 
influence.  J.  Grant. 

Hydrates  and  hydrogels.  XII.  Mono-  and 
di-silieic  acids.  R.  Willstatter,  H.  Ivraut,  and 
K.  Lgbinger  (Ber.,  1929,  62,  [B],  2027—2034 ;  cf.  A., 
1926,  36 ;  this  vol.,  39). — By  shortening  the  time  of 
action  and  exercising  greater  precautions  with 
regard  to  the  optimal  acidity  (0-002V — 0*001jV)  of 
the  solution,  it  has  been  found  possible  to  prepare 
monosilicie  acid  (M =62;  calc,  for  Si02,  if =60)  in 
greater  purity.  The  stability  of  the  acid  and  the 
subsequent  members  of  the  series  depends  greatly  on 
the  acidity  of  the  solution.  The  mono-  and  di-acids 
are  most  stable  in  feebly  acid  solution  and  condense 
most  rapidly  in  nearly  neutral  or  incipiently  alkaline 
solution.  The  variability  of  condensation  with 
acidity  causes  silicic  acids  of  mean  mol.  wt.  200—300 
to  vary  irregularly  in  their  properties,  as  shown  by 
their  behaviour  towards  egg-albumin.  The  gradual 
condensation  of  monosilicie  acid  in  solutions  of 
differing  pu  is  illustrated  by  a  series  of  time-mol.  wt. 
graphs,  the  most  remarkable  feature  of  which  is  the 
indication  of  the  existence  of  a  structural  change  in 
disilicic  acid  during  the  process  without  alteration  of 
mol.  wt.  The  condensation  of  silicic  acid  is  delayed 
by  addition  of  small  amounts  of  ethylene  glycol, 
glycerol,  and  other  polyhydric  alcohols;  whereas 
ethyl  alcohol  is  inactive. 

The  volatility  of  silicic  acid  during  distillation  of 
its  solutions  has  been  re-investigated,  using  mono- 
silicic  acid  and  the  apparatus  of  Kraut,  Lobinger, 
and  Pollitzer  (this  vol,,  1261).  It  has  not  been  found 
possible  to  increase  the  mere  trace  of  acid  volatilised 
or  to  conduct  the  distillation  without  such  volatilis¬ 
ation.  Under  the  same  conditions,  distillation  of  a 
0*4%  solution  of  boric  acid  from  400  to  70  c.c.  at  11° 
gave  no  trace  of  boric  acid  in  the  distillate. 

H.  Wren. 

Action  of  the  alkali  carbonates  on  lead  brom¬ 
ide,  iodide,  and  nitrate  in  aqueous  solutions, 
(Mms.)  N.  Demassieux  (Compt.  rend.,  1929,  189, 
428 — 430). — These  reactions  have  been  followed  by 
chemical  analysis  of  the  precipitates  and  by  conduc¬ 
tivity  measurements.  The  bromide  and  iodide 
behave  analogously  to  lead  chloride  (this  vol.,  1154), 
whilst  the  nitrate  gives  only  lead  carbonate. 

J.  Grant. 
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Action  of  tie  alkali  oxalates  on  the  halogen 
salts  of  lead  in  aqueous  solution*  (Mme.)  N. 
Demassieux  (Compt.  rend.,  1929,  189,  535 — 536). — 
Further  experiments  (ef.  preceding  abstract)  have 
shown  that  analogous  results  are  obtained  by  the  use 
of  the  alkali  oxalates.  A  lead  chloro-  or  bromo- 
oxalate  is  first  produced  which  is  subsequently 
transformed  by  an  excess  of  reagent  into  lead  oxalate 
(cf.  following  abstract).  J»  Grant. 

X-Ray  study  of  some  halogen  salts.  Mathieu 
(Compt.  rend.,  1929,  189,  536—537;  cf.  preceding 
abstract).— X-Ray  measurements  of  the  dimensions 
of  the  lattice  confirm  the  conclusion  that  the  salts 
obtained  by  Demassieux  contain  the  PbCl  or  PbBr 
ion.  In  general,  isomeric  similarity  between  salts  is 
much  closer  when  the  substituted  element  enters  a 
complex  group  than  when  it  plays  an  ionic  role. 

J.  Grant. 

Union  of  nitrogen  and  sulphur  under  the 
influence  of  electrical  discharges,  W.  Molben- 
hatjer  [with  A.  Zimmermann]  (Ber,,  1929,  62,  [B], 
2390— 2392),— Under  the  influence  of  the  dark 
electrical  discharge,  pure  nitrogen  at  10 — 1  mm. 
readily  combines  with  sulphur  at  80—100°,  yield¬ 
ing  a  dark-coloured  product  from  which  extraction 
with  ether  and  carbon  disulphide  yields  nitrogen 
pentasulphide  and  nitrogen  tetrasulphide.  The 
residue  left  after  treatment  with  these  solvents  is 
heated  at  90 — 93°/vac.  and  then  exhaustively  treated 
with  the  same  media,  whereby  the  bluish-black 
nitrogen  disulphide,  (NS2)*,  is  isolated.  The  com¬ 
pound  decomposes  above  100°  into  nitrogen  penta¬ 
sulphide  and  tetrasulphide.  It  is  decomposed  by 
alkali  hydroxide  with  evolution  of  ammonia  and  by 
concentrated  hydrochloric  acid  into  ammonium 
chloride  and  sulphur.  H.  Wren. 

Constitution  of  nitrogen  sulphide,  N4S4.  A. 
Meuwsen  (Ber.,  1929,  62,  1959 — 1969). — 

Nitrogen  sulphide  in  benzene  is  converted  by  stannous 
chloride  in  96%  alcohol  into  the  compound  (HSN)4 
(ef.  Wolbling,  A.,  1908,  ii,  272),  decomp,  about  145c 
after  becoming  discoloured  at  about  100°.  The 
product  is  moderately  stable  towards  dilute  acids,  but 
completely  hydrolysed  by  hot,  concentrated  alkali 
hydroxide  mainly  with  formation  of  thiosulphate  and 
complete  evolution  of  nitrogen  as  ammonia,  thus 
showing  the  absence  of  the  N-N  linking.  The 
presence  of  the  -SH  group  is  indicated  by  the  yellow 
colour  which  is  observed  when  the  colourless  solution 
of  {HSN)4  ih  acetone  is  treated  with  neutral,  alcoholic 
ethyl  nitrite.  Further,  when  the  substance  (H3N)4 
is  dissolved  in  boiling  formaldehyde,  preferably  in 
the  presence  of  alkali,  the  compound  (N3*GH2*OH)4 
is  obtained.  It  follows,  therefore,  that  all  the 
hydrogen  atoms  in  (HSN)4  are  united  to  sulphur 
atoms,  but  they  cannot  be  present  as  simple  sul- 
phvdryl,  SH,  groups,  since  this  would  involve  the 
presence  of  N~N  linkings.  It  is  therefore  probable 
that  the  sulphur  is  quadrivalent,  and  this  hypothesis 
is  confirmed  by  the  oxidative  fission  with  bromine 
which  requires  4x4  atoms  of  the  halogen  instead  of 
4x6  atoms  required  by  the  ~SH  group.  The  con¬ 
stitution  is  therefore  deduced 


and  the  compound  is  regarded  as  the  inorganic 
analogue  of  hydrocyanic  acid.  Treatment  of  nitrogen 
sulphide  with  bromine  shows  that  the  four  sulphur 
atoms  exert  twelve  valencies  towards  nitrogen 
without  indicating  the  number  of  valencies  of  the 
sulphur  atoms  to  one  another.  Hydrolysis  of  nitrogen 
sulphide  by  alkali  occurs  almost  quantitatively 
according  to  the  scheme  S4N4+6Na0H+3H20~ 
Na2S20g+2Na2S03+4NH3.  The  reaction  thus  closely 
resembles  the  hydrolysis  of  sodium  hyposulphite, 


strengthening  the  conception  that  nitrogen  sulphide 
is  the  cyclic  nitrile  of  2  mols.  of  hyposulphurous  acid. 

The  constitution  of  the  compounds 


PbNgS^NHg  and  HgN2S,NH3,  described  by  Ruff  and 
Geisel  (A.,  1904,  ii,  396),  is  discussed.  H.  Wren. 


[Glow  produced  by]  oxidation  of  phosphorus 
vapour.  E.  J.  Bowen  and  A.  C.  Cavelb  (J.C.S., 
1929,  1 920 — 1 926). — Intensity  measurements  are 

made  by  a  photographic  method  incorporating  special 
precautions.  Within  the  range  60 — 380°  and  for 
oxygen  pressures  between  40  and  350  mm.  the 
intensity  of  the  glow  does  not  vary  appreciably.  This 
is  in  agreement  with  the  “  chain  ”  mechanism  of 
oxidation  (Backstrom,  A.,  1927,  1151).  Ozone  at 
low  concentrations  has  no  effect  on  the  glow,  but 
with  more  than  0*14%  of  ozone  the  intensity  is 
increased  linearly  with  concentration.  Sulphur 
dioxide  diminishes  the  glow  and  the  effect  is  linear 
with  respect  to  sulphur  dioxide :  oxygen  ratio. 
Chlorine  is  a  more  efficient  inhibitor  and  the 


intensity  of  glow  decreases  linearly  with  increase  of 
chlorine  :  oxygen  ratio  over  a  large  range,  until  the 
glow  is  less  than  one  fifth  of  the  maximum  intensity. 
Further  addition  of  chlorine  has  not  the  same  quench¬ 
ing  effect.  It  is  suggested  that  chlorine  can  stimulate 
reaction  chains  involving  oxygen.  Ether  vapour 
has  no  effect  on  the  glow  intensity  even  when  present 
at  a  partial  pressure  fifty  times  that  of  the  dry 
oxygen.  J.  G.  A.  Griffiths. 


Action  of  gaseous  hydrogen  chloride  on 
phosphorus  pentoxide.  (Mlee.)  J.  M.  A.  Hoef- 
bake  (Rec.  trav.  ehim.,  1929,  48,  973 — 978). — The 
curve  for  the  absorption  by  phosphorus  pentoxide  of 
hydrogen  chloride  dried  by  distillation  at  low  temper¬ 
atures  is  autocatalytic  in  type.  The  rapid  absorption 
of  further  hydrogen  chloride  confirms  the  formation 
of  a  catalyst  in  the  initial  stages  of  the  absorption. 
A  comparison  of  the  effects  of  the  compounds 
HP03,  POCl3,  and  of  mixtures  of  P02CL>  and  P203C14 
on  the  rate  of  absorption  indicates  that  one  or  both 
of  the  latter  intermediate  chlorides  is  the  catalyst. 
The  initial  period  of  delay  in  the  reaction  between 
hydrogen  chloride  and  phosphorus  pentoxide  may 
be  prolonged  to  7  days  by  previously  drying  the  gas 
with  phosphorus  pentoxide  in  two  stages. 

F.  G.  Tryhorn. 


Dichlorophosphoric  acid.  H.  MeerweIN  and 
K.  Bodendorf  (Ber.,  1929,  62,  [B]f  1952—1953;  cf. 
Lange,  this  vol.,  662,  764).— If  phosphoryl  chloride 
or  phosphorus  pentachloride  is  treated  with  ice-water 
until  dissolution  is  just  complete  the  product  requires 
almost  exactly  two  or  four  equivalents  of  barium 
hydroxide  for  neutralisation  in  the  presence  of 
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thymolphthalein,  thus  showing  the  production  ol 
flichlorophosphoric  acid  as  a  recognisable  intermedi¬ 
ate.  An  oily  product  consisting  mainly  of  dicliloro- 
phosphoric  aoid  remains  after  treatment  of  phosphoryl 
chloride  with  the  requisite  quantity  of  water  in  ether ; 
a  crystalline  ammonium  or  oxonium  salt  could  not  be 
prepared.  H.  Wren. 

Tantalum.  V.  Spitzin  and  L.  Kaschtanoy 
(Z.  anorg.  Chem,,  1926,  182,  207 — 227). — 1 Tantalum 
containing  not  more  than  5%  0  as  impurity  has  been 
prepared  by  the  reduction  of  potassium  fluotantalate 
with  sodium  in  an  atmosphere  of  hydrogen.  The 
action  of  magnesium  on  tantalum  pentoxide  yields 
a  product  containing  combined  magnesium  and 
having  the  formula  Ta02Mg  or  Ta204Mg.  The 
behaviour  of  the  pure  metal  and  some  of  its  compounds 
on  being  heated  in  a  stream  of  hydrogen  chloride  has 
also  been  investigated.  The  pure  metal  reacts  at 
700°,  forming  the  pentaehloride  and  hydrogen,  whilst 
the  metal  containing  some  oxygen  reacts  at  a  slower 
rate,  giving  the  pentaehloride  and  possibly  two 
oxychlorides,  one  of  which  has  the  formula  Ta02Cl. 
The  impure  dioxide  reacts  at  850°  with  hydrogen 
chloride,  forming  hydrogen,  a  sublimate  of  the  penta- 
chloride,  and  a  residue  of  the  pentoxide  and  magnes¬ 
ium  chloride.  Above  500°,  tantalum  pentoxide  is 
markedly  volatile  in  hydrogen  chloride  and  the 
reaction  which  takes  place  with  the  formation  of 
water  and  the  pentaehloride  is  quantitatively  reversed 
at  lower  temperatures.  With  a  low  concentration 
of  water  vapour,  the  black  oxychloride,  Ta02Cl,  and 
a  less  stable,  white  substance,  possibly  of  the  com¬ 
position  TaOCl3,  can  be  obtained  by  hydrolysis  of 
tantalum  pentaehloride  at  suitable  temperatures. 
Sodium  metatantalate  when  heated  in  hydrogen 
chloride  is  decomposed  at  850°  into  sodium  chloride, 
tantalum  pentoxide,  and  water.  L,  S.  Theobald. 

Action  of  air  on  flowers  of  sulphur  and  ground 
sulphur.  J.  E.  Stephenson  and  S.  W.  Bridge 
(Analyst,  1929,  54,  590—591). — A  known  volume  of 
air  was  passed  over  sulphur  maintained  at  a  constant 
temperature  and  then  through  standard  iodine 
solution.  At  temperatures  below  90°  air  had  little 
or  no  action  on  ground  sulphur  (99*45%  through 
100-mesh),  but  appreciable  and  increasing  quantities 
of  sulphur  compounds  were  evolved  from  flowers  of 
Sulphur  from  17°  and  upwards.  D.  G.  Hewer. 

Preparation  of  hydrogen  sulphide.  H .  Gfeller 
and  K.  Schaefer  (Schweiz.  Apoth.-Ztg.,  1929,  67, 
109—110;  Chem.  Zentr.,  1929,  i,  1970).— A  mixture 
of  paraffin  (25  g.),  sulphur  (15  g.),  and  asbestos  fibre 
(5.g.)  is  heated.  A.  A.  Eldridge. 

Action  of  hydrogen  sulphide  on  solutions  of 
nitric  acid,  H.  B.  Dunnicliff  and  S.  Mohammad 
(J.  Physical  Chem.,  1929, 33, 1 348—1 362) .—Solutions 
containing  up  to  5%  of  nitric  acid  are  not  attacked  by 
hydrogen  sulphide  even  if  nitrogen  peroxide  be 
added.  Solutions  containing  up  to  40%  of  nitric  acid 
are  attacked  after  an  interval  of  time.  This  interval 
is  removed  when  nitrous  fumes  are  added  or  when 
slight  decomposition  of  the  acid  is  produced  by 
insolation.  The  addition  of  sulphuric  acid  lengthens 
the  period  of  induction.  The  products  of  the  reaction 
4  o 


arc  sulphuric  and  nitrous  acids,  ammonia,  nitrous 
and  nitric  oxides,  and  nitrogen.  The  presence  of 
sulphuric  acid  appears  to  influence  the  formation  of 
the  last-named,  the  evolution  of  which  in  the  later 
stages  of  the  reaction  may  be  duo  to  the  formation 
of  ammonia  by  secondary  reactions  and  its  subsequent 
decomposition.  Sulphuric  acid  affects  the  course 
and  the  final  products  of  the  reaction,  which  ceases 
when  the  concentration  of  nitric  acid  falls  to  23% 
and  the  total  sulphuric  acid  content  is  15%.  A  com¬ 
pound  inert  to  the  action  of  hydrogen  sulphide'  is 
.probably  formed  between  the  two  acids.  The 
mechanism  of  the  formation  of  sulphuric  acid  and  of 
the  other  products  of  the  reaction  is  discussed, 

L.  S.  Theobald. 

Decomposition  of  tMosulphuric  acid,  J„ 
Scheffer  and  F.  Bohm  (Z.  anorg.  Chem.,  1929,  183, 
.151—188). — Earlier  work  on  the  mechanism  of  the 
reaction  H2S203 — >  H20+S02+S  is  critically  re¬ 
viewed,  and  further  study  has  been  made  of  the 
reaction  by  nephelometric  observation,  measurement 
of  the  iodine  titre,  and  the  decolorisation  of  methylene - 
blue  in  the  solution.  At  hydrogen-ion  concentrations 
below  2*5x  10~5  decomposition  does  not  take  place, 
the  necessary  condition  for  decomposition  being  the 
appearance  of  the  labile  HS203'  ion ;  the  ion  S03" 
and  the  non-ionised  molecule  are  relatively  stable. 
Decomposition  of  an  acidified  solution  commences 
before  cloudiness  appears,  as  is  evidenced  by  the 
increase  of  the  iodine  titre  and  the  presence  of  penta- 
thionic  acid.  On  acidification  of  a  thiosulphate 
solution  containing  methylene- blue  rapid  decoloris¬ 
ation  ensues,  but  if  methylene-bluo  be  added  to  the 
solution  3  hrs.  after  acidification  only  partial  decoloris¬ 
ation  ensues ;  the  dye  is  adsorbed  readily  by  freshly- 
precipitated  sulphur,  but  by  the  action  of  sulphur 
dioxide  the  sulphur  loses  this  property. 

H.  F.  Gillbe. 

Preparation  of  pure  uranium.  E.  Botolfsen 
(Bull.  8oc.  chim.,  1929,  [iv],  45,  626 — 627). — Uranium 
oxide  is  reduced  by  means  of  sublimed  calcium  by 
heating  in  an  iron  tube  in  a  vacuum  :  U308+SCa= 
3U+8CaO.  The  temperature  is  kept  above  the 
m.  p.  of  calcium,  the  excess  of  which  volatilises  into 
the  upper  cold  part  of  the  tube.  The  uranium  is 
separated  through  a  sieve  from  most  of  the  coarser 
calcium  oxide,  washed  with  2%  acetic  acid  solution 
and  then  with  water,  and  finally  dried  with  alcohol 
and  ether.  The  powder  obtained  in  this  way 
contains  99*95%  U.  Uranium  does  not  sublime  in  a 
high  vacuum  below  its  m.  p.  O.  J.  Walker. 

Reaction  between  ferric  oxide  and  hydrogen 
sulphide  at  temperatures  between  120°  and  830°. 
L.  A.  Sayce  (J.C.S.,  1929,  2002 — 2006;  cf.  Pearson 
and  Robinson,  A.,  1928,  606). — Pure  ferric  hydroxide 
was  dried  at  50°  to  constant  composition  and  was 
then  treated  with  hydrogen  sulphide  at  various 
temperatures  between  120°  and  830°.  Iron  disulphide 
was  the  principal  product  between  120°  and  about 
400°  and  was  accompanied  by  gradually  diminishing 
proportions  of  ferrous  and  ferric  sulphides  up  to  250°. 
Above  400°  the  composition  of  the  product  was 
markedly  different.  The  iron  disulphide  almost 
disappeared  and  at  the  same  time  the  presence  of 
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free  sulphur  was  first  noted.  The  product  behaved 
as  a  mixture  of  ferrous  and  ferric  sulphides. 

J.  6.  A.  Griffiths. 

Fluorides  of  group  VIII  of  the  periodic  system* 
0.  Ruff  and  E.  Asoher  (Z.anorg.  Chem.,  1929, 1 83, 
193 — 213). — Pure  cobalt  trifluoride,  CoF*,  has  been 
prepared  by  the  action  of  fluorine  on  cobalt  dichloride 
in  a  quartz  tube  at  150°.  It  is  a  light  brown, 
crystalline,  hygroscopic  powder  belonging  to  the 
hexagonal  system ;  d  (X-ray)  4*14;  d  (pyknometer) 
3*88.  By  heating  in  a  current  of  carbon  dioxide  it  is 
completely  decomposed  to  the  difluoride  at  350°. 
The  previously  known  fluorides,  FeF3  and  NiF2,  may 
also  be  prepared  by  this  method,  whilst  FeF2  and 
CoF2  may  be  obtained  by  the  reduction  of  the  higher 
fluorides  at  400°  and  200—300°,  respectively.  Rhodium 
triftuoride,  RhF$,  has  been  obtained  by  heating  the 
metal  in  chlorine  and  then  in  fluorine  at  500 — -600°. 
The  product  was  not  perfectly  pure.  It  forms  a  red 
crystalline  powder  belonging  to  the  rhombic  system ; 
d  (X-ray)  5*67 ;  d  (pyknometer)  5*38.  It  is  very 
stable  towards  water,  acids,  and  bases.  By  heating 
the  metal  or  the  trifluoride  in  fluorine  at  600°  a  red 
sublimate  which  may  bo  cither  RhF4  or  RhF5  is 
obtained.  It  is  very  reactive.  Contrary  to  expect¬ 
ation,  the  compound  obtained  when  palladium,  or 
preferably  the  dichloride,  is  heated  with  fluorine  is 
palladium  trifluoride  and  not  the  difluoride.  Some¬ 
times  brown  crusts  of  the  latter  are  obtained  as  the 
result  of  local  heating.  The  tri fluoride  is  a  black, 
hygroscopic,  crystalline  powder  belonging  to  the 
rhombic  system,  d  (X-ray)  5*19;  d  (pyknometer)  5*06. 
Its  chemical  behaviour  is  similar  to  that  of  cobalt 
trifluoride.  Impure  palladium  difluoride  has  been 
obtained  by  the  action  of  reducing  agents  on  the 
trifluoride  or  of  hydrogen  fluoride  on  the  dichloride. 
Examined  by  the  X-ray  spectrograph  it  appears  to 
be  isomorphous  with  the  other  difluorides  of  the 
eighth  group.  The  physical  and  chemical  properties 
of  all  the  fluorides  mentioned  have  been  tabulated. 

M.  S.  Burr. 

Cobalti-pentamimnes  and  a  new  case  of 
isomerism*  C.  Duval  and  (Mhe.)  Duval  (Compt. 
rend.,  1929, 189,  537 — 538). — The  following  new  com¬ 
pounds  were  obtained  by  the  action  of  freshly-prepared 
silver  hydroxide  on  the  compound  [CoC1(NH3)5]C12,  the 
compound  [Co(H20)(NH«)6](0H)3  being  formed  as  an 
intermediate  product  and  decomposed  at  70 — 100°  by 
the  appropriate  acid  or  its  alkali  metal  salt :  borato- 
pmtamminecobaltic  chloride,  [CoB02(NH3)5]C!2 ;  di- 
chromaiopentamminecobaUic  chloride, 
[CoCr20«(NH3)5]Cl ;  cobalt  pkosphatopentammine , 
[CoP04(NH3)5} ;  sodium  cobaltipeniamminopyrophos - 
phaie,  Na[CoP207(NH3)5] ;  sodium  cobaUipentammino- 
benzenepentacarboxylate,  Na2[CoC6H(C02)5(NH3)5] ; 
sodium  cobaltipentamminomeUdcde , 
Na3[CoC6(C02)e(NH3)5].  The  two  following  pairs  of 
complexes  have  the  same  compositions  but  different 
electrolytic  valencies  (radical  isomerism) :  cobalt 
persulphatopentamminecobaltic  sulphate, 
[CoS04(NH3)5]S04  (orange) ;  and  sulphatopent* 
amminecobaltic  chloride,  [CoS04(NH3)  5]C1  (rose) ; 
cobalt  ferricyanopentammine,  [Co  {Fe(CN)6}  (NH3)3] 
(brown),  and  potassium  cobaUiferrocyanide, 

K[Co  (Fe(CN) 6}  <NH3)6],  J.  Grant. 


Ferrocyanomolybdates  and  analogous  com¬ 
pounds  of  ruthenium  and  osmium.  G.  A.  Bar* 
bieri  (Atti  R.  Accad.  Lincei,  1929,  [vi],  9,  1015 — 
1019). — The  canary-yellow,  crystalline  compound 
formed  by  the  action  of  ammonium  acetate  on  the 
reddish-brown,  gelatinous  precipitate  obtained  by 
the  interaction  of  a  molybdate  and  a  ferrocyanide  in 
acid  solution  (A.,  1928,  160)  is  readily  convertible 
into  the  corresponding  silver  compound, 
Ag4Fe(CN)8,2Mo03,H20,  the  existence  of  the  com¬ 
plex  [Fe(CN)8,2Mo03]  being  thus  indicated.  The 
ammonium  compound  probably  has  the  structure 
[Mo03(CN)3Fe(CN)3Mo03](NH4)4.  The  corresponding 
ammonium  ruthenocyanomolybdate, 
(NH4)4Ru(CN)ej2Mo03,3H20,  and  osmiocyano- 
molybdate  were  also  prepared,  T,  H.  Pope. 

Modification  of  Gloeker’s  method  of  quantit¬ 
ative  analysis  by  means  of  X-ray  absorption. 
N.  H,  Moxnes  (Z.  physikal.  Chem.,  1929, 144,  134— 
136 ;  cf.  A.,  1925,  ii,  270) . — Preliminary.  The 
original  method  of  Glocker  and  Frohnmayer  has  been 
modified  by  substituting  for  a  continuous  X-ray 
spectrum  a  line  spectrum  as  the  basis  of  the  absorption 
measurements.  F,  L.  Usher. 

Simple  sensitive  method  of  speetrographie 
chemical  analysis.  E.  Viterbo  (Annali  Chim. 
AppL,  1929,  19,  329 — 333). — A  small  drop  of  the 
solution  to  be  examined  is  placed  between  the  smooth, 
plane  ends  of  two  horizontal  metal  rods  2  mm.  in. 
diameter  placed  about  1  mm.  apart.  When  the 
liquid  has  evaporated  a  condensed  spark  is  passed 
between  these  electrodes,  which  may  be  of  zinc, 
cadmium,  or,  better,  magnesium.  With  a  quartz 
spectrograph  with  a  0*01  mm.  slit,  the  exposure  used 
is  a  few  seconds.  The  method  is  highly  sensitive  and 
permits  of  the  detection,  for  example,  of  less  than 
6*4  x  10~10  g.  of  silver.  T.  BL  Pope. 

Rapid  qualitative  analysis.  II.  Spot  tests 
for  the  commoner  cations  and  anions.  G. 
Gutzeit  (Helv.  Chim.  Acta,  1929,  12,  829 — 850).— 
The  use  of  the  reactions  previously  described  (this  vol., 
898)  and  of  some  supplementary  reactions  as  spot 
tests  is  explained,  and  a  scheme  for  systematic 
analysis  in  this  way  is  given,  R.  Cuthill. 

Photographic  method  for  the  determination 
of  coloured  solutions  with  special  reference  to 
the  visual  purple.  R,  J*  Lythgoe  and  K.  Tansley 
(J.  PhysioL,  1929,  68,  45 — 48).— The  photographic 
effect  of  light  passing  through  the  unknown  solution 
is  compared  with  that  passing  through  a  neutral  tint 
wedge.  E.  Boylahd. 

Theory  of  physical  titration.  E.  N.  Gapon 
(Ukraine  Chem.  J,,  1929,  4,  149 — 153). — Physical 
titration  is  defined  as  titration  in  the  course  of  which 
neither  the  titrated  nor  the  titrating  substance 
undergoes  any  change.  Examples  are  the  titration 
of  a  mixture  of  ethyl  alcohol  and  water  with  benzene 
until  separation  into  two  layers  occurs,  and  the 
titration  of  benzene  with  a  mixture  of  ethyl  alcohol 
and  water  until  the  whole  becomes  homogeneous. 
Using  the  data  of  Lincoln  (A.,  1900,  ii,  392)  and  the 
formula  of  Bancroft  (J.  Physical  Chem.,  1897, 1, 786), 
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the  physical  method  of  titration  is  found  to  be  quite 
satisfactory.  A.  Freeman. 

Dilution  in  colorimetric  hydrogen-ion  meas¬ 
urements.  I.  Isohydric  indicator  methods  for 
accurate  determination  of  pR  in  very  dilute 
solutions.  E.  H.  Fawcett  and  S.  F.  Agree  (J. 
Bact.,  1929,  17,  163 — 204).- — Dilution  curves  reveal 
three  types  of  variation  from  electrometric  pR  values : 
buffer  dilution  effects,  the  effect  of  carbon  dioxide 
and  alkaline  impurities  in  the  water,  and  differences 
in  pa  values  of  the  indicator  solutions.  The  incidence 
of  these  variations  is  examined.  By  the  use  of 
indicators  adjusted  at  various  pR  values  the  isohydric 
indicator  method  can  be  used  at  the  usual  and  at 
extreme  dilutions.  Chemical  Abstracts. 

Determination  ol  hydrogen-ion  concentration 
in  surgery.  E.  Simenauer  (Arch,  klin,  Chir.,  1928, 
150,  193—201 ;  Chem.  Zentr,,  1929,  i,  1972). 

Potentiometric  titration  of  acids  and  bases. 
L.  Kahlenberg  and  A.  C.  Krueger  (Amer.  Electro- 
chem.  Soc.,  Sept.,  1929.  Advance  copy,  11  pp. ; 
cf.  A.,  1928,  1203). — An  investigation  has  been  made 
of  the  possibility  of  carrying  out  the  potentiometric 
titration  of  hydrochloric  acid  with  N- sodium  hydroxide 
by  using  as  electrodes  two  simple  plates  of  dissimilar 
metals.  The  electrodes  were  merely  immersed  in 
the  acid  solution,  which  was  mechanically  stirred,  and 
the  variation  in  the  P,D.  between  these  plates  during 
the  addition  of  alkali  was  followed  by  means  of  a 
potentiometer.  With  the  majority  of  pairs  of  metals 
used  there  was  a  marked  inflexion  of  the  titration 
curve  at  the  end-point.  Tungsten  used  in  conjunction 
with  most  other  metals  gives  a  particularly  sharp 
change  of  P.D.  at  the  end-point  and  this  change 
involves  a  reversal  of  polarity  when  the  other  electrode 
is  nickel,  cobalt,  copper,  silicon,  chromium,  or  tin. 
In  these  latter  cases  the  end-point  can  be  determined 
to  within  about  0T  c.c.  by  using  only  a  voltmeter 
graduated  in  tenths  of  a  volt  to  follow  the  change  in 
P.D,  In  order  to  obtain  the  most  rapid  establish¬ 
ment  of  equilibrium  it  is  recommended  that  copper, 
nickel,  silicon,  or  cobalt  should  be  used  in  conjunction 
with  tungsten.  H.  J.  T.  Ellengham. 

Qualitative  microanalysis  of  acids.  F,  Feigl 
and  P.  Krtjmhouz  (Mikroehem.,  1929,  Pregl  Fest., 
77 — 86). — Small  amounts  of  boric  acid  may  be 
detected  by  the  change  in  colour  (violet  to  blue)  which 
occurs  on  warming  a  0*01%  solution  of  quinalizarin 
in  concentrated  sulphuric  acid  with  the  substance 
dissolved  in  1  c.c.  of  concentrated  sulphuric  acid. 
Nitrates,  oxidising  substances,  and  fluorides  must  be 
absent.  Purpurin  and  alizarin-S  may  be  used  in 
place  of  quinalizarin,  but  the  reaction  is  less  sensitive. 
Traces  of  chromic  acid  may  be  detected  by  the 
reddish-violet  colour  given  with  diphenylcarbazide ; 
mercuric  salts  and  molybdates  give  similar  colours, 
but  the  addition  of  sodium  chloride  in  the  former 
case  and  oxalic  acid  in  the  latter  prevents  interference 
by  these  metals.  Traces  of  silica  can  be  detected  by 
warming  a  few  drops  of  a  slightly  acid  solution  of  the 
material  with  a  drop  of  a  nitric  acid  solution  of 
ammonium  molybdate,  followed  by  addition  of  an 
acetic  acid  solution  of  benzidine  and  a  saturated 


solution  of  sodium  acetate.  A  blue  colour  develops 
if  only  0  0001  mg.  of  silica  is  present ;  arsenates  and 
phosphates  must  be  absent.  The  foregoing  test  can 
also  be  utilised  for  the  detection  of  fluorine,  the  sub¬ 
stance  being  warmed  with  concentrated  sulphuric 
acid  and  quartz  sand,  the, evolved  silicon  tetrafluoride 
being  collected  in  a  drop  of  water,  and  this  solution 
tested  for  silica  as  above.  The  test  may  be  used  for 
the  examination  of  mineral  waters,  and  will  detect 
0  001  mg.  of  fluorine.  Nitrates  and  halogens  inter¬ 
fere,  and  should  be  previously  removed. 

H.  F.  Harwood. 

Limits  ol  applicability  of  indicators  in  simple 
Pu  determinations.  II.  J.  Eisenbrand  (Pharm. 
Ztg.,  1929,  74,  1287 — 1289;  cf.  this  vol.,  1157). — The 
application  of  indicators  to  pR  determinations  in  non- 
aqueous  solutions  on  the  basis  of  the  mathematical 
equations  previously  given  for  aqueous  solutions  is 
not  possible.  Errors  are  caused  by  the  alteration  in 
the  degree  of  dissociation  of  the  indicator,  and  the 
absence  of  hydroxyl  ions  from  many  solvents.  The 
presence  in  the  solution  of  albumin  and  other  sub¬ 
stances  of  high  mol.  wt.  also  affects  the  pR  determin¬ 
ation.  The  equations  can  be  utilised  only  in  the 
special  case  of  a  mixture  of  water  with  another 
solvent,  the  concentration  of  which  varies  within  only 
narrow  limits.  Rapp’s  attempt  to  utilise  pR  determin¬ 
ations  as  a  means  of  affording  a  more  accurate  criterion 
of  the  degree  of  purity  of  various  pharmaceutical  pro¬ 
ducts  is  adversely  criticised,  and  the  results  are  shown 
to  be  valueless  for  that  purpose.  The  conclusion  is 
reached  that  in  the  examination  of  pharmaceutical 
products  the  determination  of  the  approximate  limits 
of  the  pu  value  by  means  of  litmus  paper  is  all  that  is 
necessary.  H.  F.  Harwood.  * 

Simple  micro- analytical  separation  of  chlorine 
and  bromine.  L.  Moser  [with  R.  Miksch]  (Mikro- 
chem.,  1929,  Pregl  Fest.,  293 — 295). — The  greater 
thermal  dissociation  of  hydrogen  bromide  and  iodide 
as  compared  with  hydrogen  chloride  has  been  utilised 
for  an  indirect  determination  of  chlorine  and  bromine. 
The  precipitate  of  silver  chloride  or  bromide  (about 
5  mg.)  is  filtered  on  a  micro-Munro  crucible,  dried  at 
150°,  and  weighed.  Six  times  the  quantity  of  pure 
dry  ammonium  bromide  is  added  and  the  crucible 
heated  at  250 — 300°  until  all  ammonium  salt  has 
volatilised.  A  second  treatment  is  usually  sufficient 
to  ensure  complete  conversion  of  the  chloride  into 
bromide.  Silver  bromide  may  be  converted  into 
silver  iodide  in  a  similar  way  by  treatment  with 
ammonium  iodide.  H.  F.  Harwood. 

Determination  of  perchlorate.  O.  S.  Fedorova 
(Z.  anal.  Chem.,  1929,  78,  249 — 268). — The  colori¬ 
metric  method  of  Hahn  (cf.  B.,  1926,  404)  for  the 
determination  of  perchlorate  in  saltpetre  has  been 
extended  to  the  determination  of  small  amounts  in 
electrolytic  baths  containing  chlorate,  perchlorate, 
and  chloride.  Contrary  to  Hahn’s  statement,  the 
presence  of  chlorates  was  found  to  have  an  appreciable 
effect  on  the  colour  of  the  methylene-blue  reagent ; 
hence  it  is  necessary  that  the  standard  solutions  used 
for  comparison  should  contain  an  amount  of  chlorate 
approximately  similar  to  that  in  the  solution  under 
examination.  To  0*1 — 0*2  c.c.  of  the  solution  is 
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added  0  1  e.c.  of  40%  potassium  nitrate  solution,  tlie 
whole  is  diluted  to  0-3  e.c.,  and  5  o.e«  of  the  zinc 
sulphate-methylene-blue  reagent  are  added,  the  result¬ 
ing  liquid  being  matched  against  standards.  Not  more 
than  075%  of  potassium  nitrate,  0*9%  of  oklorate, 
or  0-5%  of  chloride  should  be  present  in  the  final 
test  solution,  and  under  these  conditions  0*0004%  of 
perchlorate  can  be  detected.  Chromates  if  present 
must  bo  previously  removed  by  precipitation  with 
load  acetate.  Tlio  above  method  is  considered  more 
satisfactory  for  the  determination  of  small  quantities 
of  perchlorate  than  the  titanous  chloride  volumetric 
method  of  Spitalski  and  Jofa,  which  consumes  con¬ 
siderable  time.  Attempts  to  utilise  a-phenyhp- 
diethylaminoethyl  p-nitrobenzoate  hydrochloride  as  a 
reagent  for  perchlorates  yielded  no  satisfactory  results. 

EL  F.  Harwood, 

Determination  of  iodine,  especially  in  minute 
quantities  [in  organic  substances].  J.  Sohwai- 
bold  (Z.  anal.  Chem.,  1929, 78, 161 — ISO). — Numerous 
published  methods  for  the  determination  of  iodine 
have  been  tested  for  their  usefulness  in  determining 
minute  amounts  such  as  occur  in  soils,  plants,  and 
various  other  organic  materials.  Direct  combustion 
of  organic  materials  in  oxygen  combined  with  absorp¬ 
tion  of  any  iodine  volatilised  by  potassium  carbonate, 
heating  the  carbonate  and  the  ash  together  until 
white,  and  extracting  the  residue  with  water  yields  a 
solution  containing  all  the  iodine  as  potassium  iodido 
together  with  only  small  quantities  of  alkali  salts. 
Tlio  iodine  can  be  determined  colorimetrically  aftor 
extraction  with  chloroform ;  a  modification  of  this 
method  is  described  in  detail.  Alternatively,  the 
iodide  may  be  oxidised  to  iodate  by  boiling  with 
chlorine  water  or  with  0-  llV’-chloroamine  solution ; 
the  iodate  is  then  determined  by  addition  of  iodide 
and  hydrochloric  acid  and  titration  of  the  liberated 
iodine.  Periodate  may  be  determined  in  the  presence 
of  iodate  by  treating  the  neutral  solution  with  boric 
acid  and  iodide,  whereby  reduction  to  iodate  is  effected 
with  liberation  of  iodine ;  after  titration  with  thio¬ 
sulphate  hydrochloric  acid  may  be  added  and  the 
total  iodate  determined  by  again  titrating  with 
thiosulphate.  A.  It.  Powell. 

Apparatus  for  micro-determination  of  sulphur 
dioxide  in  air.  A.  G.  Rottinger  (Mikroehem., 
1929,  Pregl  Fest.,  313 — 314). — An  apparatus  which 
permits  of  the  determination  of  sulphur  dioxide  when 
using  only  1 — 2  litres  of  air  is  described.  The  air  is 
aspirated  through  0  01N-iodine  solution,  which  is 
subsequently  titrated  with  0*01  A- thiosulphate . 

H.  F.  Harwood. 

Micro»determiiiatioii  of  selemraii  and  tellur¬ 
ium  in  organic  compounds.  H.  D,  K.  Drew  and 
C,  R.  Porter. — See  this  voL,  1323. 

Drop  method  for  detection  of  nitrite  ions  in 
presence  of  other  anions.  N.  M.  Konshina  (J. 
Russ.  Phys.  Chem.  Soc.,  1929,  61,  897 — 898). — 0*004 
Mg.  of  nitrite  ion  contained  in  0*05  e.c.  of  solution 
can  be  detected  by  the  use  of  test-papers  dipped  in 
solutions  in  acetic  acid  of  benzidine,  a  rose-yellow  to 
deep  red  coloration  being  obtained  according  to  the 
concentration  of  nitrite.  The  solution  examined 
should  be  made  alkaline  before  applying  the  test. 


Cations  arid  other  anions,  with  tlio  exception  of 
chromate,  do  not  interfere  with  this  test ;  in  the 
presence  of  chromate,  barium  chloride  should  first  be 
added  in  excess.  R.  Truszkowski. 

Determination  of  nitrates  in  bismuth  carbon¬ 
ate.  G.  J.  W.  Ferrey.— See  B.,  1929,  850. 

Availability  of  the  isomeric  aminonaphthol- 
sulphonic  acids  for  the  colorimetric  determin¬ 
ation  ol  phosphorus,  B.  Vasarhelyi  (Mikro¬ 
ehem,,  1929,  Pregl  Fest.,  329 — 337). — The  action  of  a 
number  of  different  aminonaphthol-sulphonic  acids 
and  -disulplionio  acids  in  reducing  the  complex 
piiosphomolybdic  acid  to  blue  molybdenum  oxides 
has  been  investigated,  and  compared  with  that  of 
1 -amino- p-ixaphthol-4-sulphonic  acid.  With  the  latter 
Acid  the  maximum  blue  colour  develops  more  rapidly 
than  when  other  isomeric  acids  are  used,  but  some  of 
tho  latter  give  a  deeper  colour.  The  rapidity  of 
development  of  the  blue  colour  with  the  different 
isomerides  depends  mainly  on  the  relative  positions  of 
the  sulphonic  and  amino-groups  in  the  molecule,  and 
to  a  smaller  extent  on  the  positions  of  the  amino-  and 
hydroxyl  groups.  The  presence  of  large  amounts  of 
many  salts,  such  as  sodium  chloride,  ammonium 
sulphate,  etc.,  hinders  the  reduction,  and  with  1 -amino* 
(3-naphtliol-4*sulphonic  acid  silica  (as  potassium 
silicate)  interferes.  H.  F.  Harwood. 

Determination  of  degree  of  oxidation  of  somtf 
insoluble  phosphates.  A.  Colani  (Bull.  3oc* 
chim.,  1929,  [iv],  45,  621 — 623). — The  amount  of 
metallic  oxide  in  uranous,  molybdous,  and  ferrotlS 
phosphates  is  determined  as  follows.  The  phosphate 
is  dissolved  by  heating  at  200°  in  a  sealed  tube  with  a 
known  volume  of  standard  potassium  dichromate 
solution  (3—6  g,  per  litre)  to  which  4  Vol.-%  of 
sulphuric  acid  has  been  added.  After  complete  dis-« 
solution  the  unreduced  dichromate  is  titrated  by  Ofl$ 
of  tho  usual  methods,  the  difference  giving  the  amount 
of  dichromate  necessary  for  the  oxidation  of  the 
metallic  radical  to  the  higher  valency  stage.  In  the 
case  of  uranous  chlorophosphate,  where  tho  above 
procedure  is  inapplicable,  the  substance  is  melted  in  a 
vacuum  with  a  largo  excess  of  sodium  pyrophosphate* 
dissolved  in  water  in  an  atmosphere  of  carbon  dioxide, 
and  the  solution  is  then  titrated  with  permanganate. 

0.  J.  Walker. 

Accuracy  of  the  Gutzeit  method  for  [deter¬ 
mining]  arsenic,  J.  R.  Neller  (J,  Assoc.  Off, 
Agric.  Cherm,  1929,  12,  332 — 341). — In  a  series  of 
determinations  of  arsenic  residues  on  fruit  sprayeq 
with  lead  arsenate,  observations  were  made  of  the 
effects  on  the  accuracy  of  such  factors  as  size  of  ilie 
aliquot  portion,  absorption  and  evolution  temper¬ 
atures,  method  of  preparing  the  mercuric  bromide 
strips,  and  the  point  in  the  procedure  at  which  the 
stannous  chloride  is  added.  The  variations  in  the 
results  were  within  the  normal  limits  of  accuracy  of 
the  method.  H.  J.  Dowden. 

Polarographic  studies  with  the  dropping 
mercury  cathode.  V.  Electro-reduction  in 
acidic  solutions  of  arsenious  oxide,  K.  KAfcfR* 
kova  (Coll.  Czech.  Chem.  Comm.,  1929,  1,  477 — 492)# 
— A  polarographic  investigation  with  the  dropping 
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mercury  cathode  of  solutions  of  arsenious  oxide  in 
0*1#-  and  iV-hydrochloric  acid  has  been  made.  The 
current-voltage  curve  exhibits  four  sudden  rises  and 
two  maxima.  The  first  rise  in  the  curve  is  due  to  the 
electro-reduction  of  arsenious  acid  to  arsenic,  probably 
by  the  primarily  deposited  hydrogen,  the  second  rise 
is  due  to  the  formation  of  arsine,  the  third  increase, 
which  is  followed  by  a  prominent  maximum,  is 
ascribed  to  the  absorption  of  positively-charged  dis¬ 
sociation  products  of  arsenious  acid,  whilst  the  fourth 
rise  is  attributed  to  the  evolution  of  hydrogen  from 
hydrogen  ions  of  the  acid.  Similar  results  were 
obtained  with  sulphuric  and  nitric  acid  of  various 
concentrations,  and  the  form  of  the  curve  was  un¬ 
changed  by  the  addition  of  627-ealcium  chloride  and 
of  3iy .-potassium  chloride*  The  addition  of  acetic 
acid  and  of  propionic  acid  to  a  solution  of  arsenious 
oxide  in  ^-hydrochloric  acid  resulted  in  a  marked 
change  in  the  shape  of  the  curve,  whilst  the  addition 
of  0*001  M -solutions  of  methylene-blue  and  of 
fuchsin  hydrochloride  suppressed  the  dissociation  of 
the  arsenious  acid  as  indicated  by  the  practical  dis¬ 
appearance  of  the  second  maximum, 

A.  I.  Vogel. 

Potentiometric  titrations  with  potassium 
ferricyanide  in  alkaline  solution.  I.  Vanadium 
and  hyposulphite.  II.  Arsenic!  antimony,  tin, 
and  thallium.  C.  del  Fresno  and  L.  Valdes  (Z. 
anorg.  Chem.,  1929,  183.  251-r-257,  253 — 262). — 
I.  Vanadyl  sulphate  may  be  titrated  potentio- 
metrically  with  potassium  ferricyanide  in  presence 
of  sodium  hydroxide  at  the  ordinary  temperature, 
but  if  ammonia,  sodium  carbonate,  or  borax  is  added 
a  higher  temperature  (70°)  must  be  used,  or  constant 
values  of  the  potential  will  not  be  reached  sufficiently 
quickly.  An  attempt  has  been  made  to  determine 
vanadium  and  chromium  in  a  mixture,  but  the  first 
jump  in  the  potential  comes  too  soon.  Potassium 
ferricyanide  can  be  satisfactorily  titrated  with 
vanadyl  sulphate  if  the  ferricyanide  is  first  warmed 
to  50—60°  in  a  vacuum  to  remove  dissolved  air  before 
making  alkaline.  Sodium  hyposulphite  may  also  be 
titrated  -by  alkaline  ferricyanide,  but  it  must  be  kept 
in  a  current  of  nitrogen. 

II.  Solutions  of  stannous  chloride,  sodium  arsenite, 
and  antimony  trichloride  may  be  satisfactorily 
titrated  in  alkaline  solution  with  potassium  ferri¬ 
cyanide  by  the  potentiometric  method.  The  titration 
of  stannous  chloride  must  bo  carried  out  in  an 
atmosphere  of  nitrogen.  The  titration  of  thallium 
gave  results  about  1%  too  low.  With  a  high  alkali 
content  the  potential  reaches  a  constant  value  too 
slowly,  and  with  a  low  one  oxidation  is  incomplete. 

M,  S.  Burr. 

Micro -determination  of  carbon  by  Nicloux’ 
method  in  -dilute  aqueous  solutions.  A.  BorviN 
(Compfc,  rend.  Soc.  Biol.,  1929,  100,  273 — '276 ; 
Chem.  Zentr.,  1929,  i,  1842).— Loss  of  carbon  due  to 
formation  of  carbon  monoxide  is  avoided  by  dis¬ 
solving  the  substance  in  water  with  sodium  sulphate 
and  diying  in  a  vacuum  to  produce  a  large  surface. 
Solutions  poor  in  carbon  are  evaporated  with  sodium 
sulphate  in  a  vacuum  over  sulphuric  acid,  and  the 
residue  is  “  washed  ”  with  dry  sodium  sulphate  into 
Nicloux*  apparatus,  A.  A.  Eldridge, 


Determination  of  carbon  in  iron  and  iron 
alloys.  N.  A.  Ziegler. — See  B.,  1929,  854. 

Determination  of  carbon  dioxide  in  carbonates 
which  may  contain  sulphides.  R.  Chandellb 
(Bull.  Soc.  chim.  Belg.,  1929,  38,  248— 254).— In  a 
modification  of  the  ordinary  direct  gravimetric 
method,  the  carbonate  sample  is  dissolved  by  means 
of  phosphoric  acid  containing  potassium  dichromate 
to  oxidise  any  sulphide  present.  Accurate  results 
are  obtained  even  in  presence  of  largo  amounts  of 
sulphide.  O.  J.  Walker. 

Detection  of  alkali  metal  salts  in  mixtures  of 
soluble  salts  and  in  silicates.  N.  A.  Tananaev 
(J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  815—822). — 
A  method  for  detecting  alkali  metals  (sodium  and 
potassium)  in  the  presence  of  salts  of  tin,  antimony, 
lead,  silver,  bismuth,  cadmium,  copper,  aluminium, 
chromium,  iron,  cobalt,  nickel,  zinc,  manganese, 
barium,  strontium,  calcium,  and  magnesium  is 
described.  If  the  salts  are  chlorides  or  nitrates  their 
solutions  are  directly  evaporated  with  an  excess  of 
oxalic  acid,  but  if  they  are  sulphates  they  are  first 
converted  into  chlorides  by  treating  with  barium 
chloride.  The  solution  is  evaporated  to  dryness  and 
ignited,  when  the  metals  remain  either  as  carbonates 
or  oxides  or  in  the  metallic  state  (Hcrschkovitsch, 
A.,  1921,  i,  495).  On  boiling  with  water  the  solution 
will  be  alkaline  if  either  sodium  or  potassium  is 
present.  Potassium  is  detected  by  Cuttiea’s  method 
and  sodium  by  KolthofPs  method  (A.,  1927,  436). 
In  the  case  of  silicates  the  powdered  silicate  is  first 
heated  with  hydrofluoric  acid.  A.  Freeman. 

Detection  of  sodium  with  potassium  anti- 
monate.  W.  Bottger  (Mikrochcm,,  1929,  Pregl 
Fest.,  14 — 19). — Under  the  microscope  0*001  mg.  of 
sodium  can  be  detected  by  the  reaction  with  potass¬ 
ium  antimonate.  For  microchemical  tests  a  solution 
of  the  reagent  is  best  made  by  treating  0*05  g.  with 
5  c.c.  of  water  at  50°  for  several  minutes,  and  decant¬ 
ation  of  the  solution  from  undissolved  material. 
Large  amounts  of  potassium  salts  do  not  affect  the 
reaction,  but  magnesium  salts  interfere  and  must  be 
removed  before  making  the  test. 

H.  F.  Harwood. 

V olumetric  determination  of  silver  in  the 
presence  of  halides  and  cyanides.  H.  Baines 
(J.C.S.,  1929,  2037 — 2041). — Previous  methods  are 
inapplicable  to  cases  where  silver  halides  are  dis¬ 
solved  in  the  presence  of  unknown  quantities  of 
potassium  cyanide.  In  this  procedure  iodine  is 
added  until  a  faint  opalescence  of  silver  iodide  is 
produced  and  thus  the  potassium  cyanide  in  excess  of 
that  necessary  to  keep  the  silver  in  solution  is  deter¬ 
mined.  The  silver  is  determined  by  the  further 
amount  of  iodine  which  has  to  be  added  to  decompose 
the  potassium  argentoeyanide  into  the  metallic 
iodides  and  cyanogen  iodide.  Starch  is  used  as 
indicator.  The  solution  must  be  neutral  or  slightly 
alkaline  and  of  a  dilution  at  which  the  final  end-point 
is  not  interfered  with  by  cyanogen  iodide.  The 
method  is  shown  to  be  accurate  to  within  0*14%. 

J.  G.  A.  Griffiths. 

Complex-chemical  determination  of  silver. 
F.  Feigl  and  J.  Tamchyna  (Ber.,  1929,  62,  [J?], 
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1897—1901). — The  solution  of  the  silver  salt  is  heated 
to  boiling  with  2%  mercuric  cyanide  solution  and 
OTA'-sodium  hydroxide  is  gradually  added  until 
phenolphthalein  is  rendered  pink;  after  cooling,  the 
silver  cyanide  is  collected,  washed  with  water  and  very 
dilute  nitric  acid,  dried  at  110°,  and  weighed.  If 
lead  is  present,  the  silver  and  part  of  the  lead  are 
precipitated  [as  AgCN  and  Fb(OH)2]  by  excess  of 
alkali  hydroxide;  lead  hydroxide  is  extracted  from 
the  filtered  precipitate  by  1%  nitric  acid.  In  neutral 
solution  silver  is  determined  volumefcrically  after 
addition  of  mercuric  cyanide  by  titration  with 
OTW-sodium  hydroxide  in  presence  of  phenolphthalein 
or  Congo-red.  In  acid  solution  preliminary  neutralis¬ 
ation  by  barium  carbonate  is  necessary.  Altern¬ 
atively,  sodium  hydroxide  may  be  added  to  the 
solution  at  70—80°  until  a  slight  permanent  turbidity 
results  and  the  titration  may  be  completed  as  usual 
or  the  solution  may  be  neutralised  by  sodium  hydr¬ 
oxide  in  presence  of  methyl-red  previous  to  addition 
of  mercuric  cyanide.  The  process  is  not  complicated 
by  the  presence  of  thallium.  Lead,  if  present  in 
neutral  solution,  is  precipitated  by  addition  of  sodium, 
sulphate.  H.  Week. 

Radiometric  micro-analysis.  R.  Ehrenberg 
(Mikrochem.,  1929,  Prcgl  Eest,,  61 — 68). — An  account 
of  the  methods  of  determining  small  quantities  of 
calcium,  potassium,  sodium,  ammonium,  sulphate, 
phosphate,  and  carbonate  by  the  radiometric  method, 
thorium being  employed  as  the  radioactive  material. 

H.  E.  Harwood. 

Determination  of  calcium  carbide  in  technical 
calcium  eyanamide.  D.  Strok  al. — See  B.,  1929, 
775. 

Determination  of  strontium  and  barium.  L. 
Szerell&dy  (Z.  anal.  Chem.,  1929,  78,  198—206). — 
At  17°,  1  part  of  strontium  bromide  dissolves  in  12-4 
parts  of  anhydrous  isobuiyi  alcohol,  whereas  1  part  of 
barium  bromide  requires  10,800  parts  of  the  alcohol  for 
complete  dissolution.  A  method  for  separating  the 
two  elements  is  based  on  this  difference  in  solubility ; 
the  solution  containing  about  0*6  g.  of  the  two 
nitrates  is  evaporated  to  dryness  with  50  c.c.  of 
hydrobromie  acid  and  the  bromides  are  dried  at  100° 
for  1  hr.  The  dried  salts  are  ground  with  2 — 3  c.c. 
of  fcobutyl  alcohol,  a  further  10  c.c.  of  alcohol  are 
added,  the  mixture  is  heated  at  110°  for  10  min.,  and, 
after  settling,  the  clear  liquor  is  decanted  through  a 
small  filter.  The  filtrate  is  evaporated  to  dryness, 
the  residue  moistened  with  a  few  drops  of  water, 
about  five  times  its  weight  of  ammonium  sulphate 
added,  the  mixture  heated  gently  at  first,  then  to 
bright  redness,  and  the  residue  weighed  as  strontium 
sulphate.  The  barium  bromide  on  the  filter  is  dis¬ 
solved  in  25  c.c.  of  hot  water,  the  solution  evaporated 
to  a  syrup,  treated  with  2 — 3  c.c.  of  hydrobromie  acid, 
and  heated  to  obtain  the  dry  bromide  as  before.  The 
alcohol  treatment  is  repeated  and  the  weight  of 
strontium  sulphate  added  to  that  already  obtained. 
The  barium  bromide  residue  is  repeatedly  treated  as 
before  until  the  weight  of  strontium  sulphate  obtained 
in  an  extraction  is  less  than  5  mg.  The  barium  salt 
is  then  dried  at  180°  and  weighed.  Erom  the  total 
weight  of  strontium  sulphate  obtained  0*5  mg.  is 


subtracted  for  every  extraction  made  and  added  to  the 
weight  of  barium  bromide.  A.  R,  Powell. 

Detection  and  determination  of  minute 
amounts  of  magnesium.  F.  L.  Hahn  {Mikro¬ 
chem.,  1929,  Pregl  Pest.,  127— 139),— Small 
amounts  of  magnesium  may  be  detected  and  deter¬ 
mined  colorimetrically  by  means  of  an  alkaline 
solution  of  1:2:5: 8-tetrahydroxyanthraquinone, 
the  colour  changing  from  reddish-violet  to  corn¬ 
flower-blue  ;  0*001  mg.  of  magnesium  in  1  c.c.  of 
solution  can  be  detected  by  this  reaction.  In  apply¬ 
ing  the  method  to  the  determination  of  magnesium 
in  aluminium  alloys  the  greater  part  of  the  aluminium 
must  be  removed  by  saturating  the  solution  with 
hydrogen  chloride  at  0°  after  addition  of  ether  before 
the  magnesium  is  determined.  Amounts  of  magnes¬ 
ium  of  the  order  of  0*000001  mg,  may  be  detected  by 
carrying  out  the  reaction  in  capillary  tubes,  special 
precautions  being  necessary  to  ensure  accuracy ; 
details  of  the  procedure  are  described. 

H.  F.  Harwood. 

Micro  -determination  of  magnesium  with 
8 -hydroxy quinoline,  and  its  separation  from 
calcium.  R.  Strebinger  and  W,  Reif  (Mikro¬ 
chem.,  1929,  Pregl  Eest.,  3 1 9 — 322)  .-—The  ammoniacal 
solution  of  the  magnesium  salt  containing  ammonium 
chloride  is  heated  at  70°,  and  an  excess  of  a  1%  alco¬ 
holic  solution  of  the  reagent  added.  After  20  min. 
the  liquid  is  filtered  through  a  Pregl  filter  tube,  the 
precipitate  washed  with  hot  water  containing  ammonia, 
then  with  alcohol,  dried  at  105°  for  20  min,,  and 
weighed  as  Mg(CaH6ON)2,2HaO.  In  the  separation 
from  calcium,  the  latter  is  first  precipitated  as  oxalate 
in  acetic  acid  solution,  the  filtrate  neutralised  with 
ammonia,  ammonium  chloride  added,  and  the 
magnesium  precipitated  as  above.  When  only 
minute  amounts  (0*04  mg.)  of  calcium  are  present 
with  5  mg.  of  magnesium,  no  precipitation  of  calcium 
oxalate  takes  place,  even  after  the  solution  has  been 
kept  for  several  days.  H.  F.  Harwood. 

Identification  of  lead  in  any  form  by  means 
of  three  successive  microcrystalline  tests.  G. 
Denig&s  (Bull.  Soc.  chim,,  1929,  [iv],  45,  678 — 680 ; 
of.  A.,  1919,  ii,  523) —The  lead  compound  is  con¬ 
verted  successively  by  means  of  potassium  bromide 
and  potassium  iodide  solutions  into  lead  bromide, 
potassium  lead  iodide,  and  lead  iodide.  The  crystals 
of  these  three  substances  can  be  identified  micro¬ 
scopically.  The  method  is  applicable  to  all  soluble 
and  insoluble  compounds  of  lead,  except  lead  sulphate, 
w  hich  requires  a  modified  procedure. 

0.  J.  Walker. 

Determination  of  lead  peroxide.  A.  Y.  Pam- 
fjlov  and  others. — See  B.,  1929,  850. 

Separation  of  lead  and  bismuth.  H.  Blumen- 
tkal  (Z.  anal,  Chem.,  1929,  78,  206— 213),— The 
nitrate  solution  of  the- two  metals  is  treated  with  an 
excess  of  10%  sodium  carbonate  solution  until  a 
heavy  precipitate  of  lead  carbonate  is  obtained,  nitric 
acid  is  added  drop  by  drop  until  the  solution  is  just 
acid  to  methyl-orange,  and,  after  boiling  to  expel 
carbon  dioxide,  an  emulsion  of  freshly-precipitated 
mercuric  oxide  is  stirred  in  until  a  slight  excess  is 
present  whereby  all  the  bismuth  is  precipitated  as 
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basic  nitrate.  The  solution  is  diluted  with  100  c.c. 
of  cold  water,  set  aside  over-night,  and  filtered.  The 
precipitate  is  washed  with  a  cold  0*1%  solution  of 
potassium  nitrate  and  dissolved  in  dilute  nitric  acid ; 
the  bismuth  is  precipitated  as  phosphate  for  weighing. 
For  the  determination  of  bismuth  in  impure  lead  the 
metal  is  dissolved  in  nitric  acid,  the  solution  rendered 
slightly  alkaline  with  sodium  carbonate,  just  reacidi¬ 
fied  with  nitric  acid,  treated  with  6  c.c.  of  5%  mangan¬ 
ous  nitrate  solution,  and  boiled  with  4  c.c.  of  ^-per¬ 
manganate,  The  precipitate  of  manganese  dioxide 
contains  all  the  antimony,  arsenic,  tin,  and  bismuth ; 
it  is  dissolved  in  hydrochloric  acid,  the  solution 
treated  with  hydrogen  sulphide,  the  bismuth  separated 
by  digestion  of  the  sulphides  with  sodium  sulphide, 
dissolved  in  nitric  acid,  and  separated  from  the 
remaining  lead  by  the  mercuric  oxide  method. 

A,  R.  Powell. 

Detection  of  thallium.  A.  J.  Steenhauer 
(Mikroehem.,  1929,  Pregl  Fest.,  315 — 318). — Photo¬ 
micrographs  are  given  of  the  crystalline  precipitates 
given  by  solutions  of  thallium  salts  with  sodium 
thiosulphate,  ammonium  molybdate,  picric  acid, 
ammonium  thiocyanate,  ammonium  dichromate, 
mercuric  thiocyanate,  and  tartaric  acid.  Of  the 
above,  the  last  four  are  the  most  suitable  for  the 
detection  of  thallium.  H.  F.  Harwood. 

Rapid  microchemical  determination  of  copper. 
G.  Spacu  and  J.  Dick  (Z.  anal.  Chem.,  1929,  78, 
241 — 244). — An  adaptation  of  the  authors’  previous 
method  (cf.  A.,  1927,  746)  to  the  determination  of 
minute  amounts  of  copper.  The  copper  is  precipi¬ 
tated  as  the  compound  [Cu(C5H5N)2](SCN)2,  and 
weighed  after  drying  for  10  min.  in  a  vacuum  at  the 
ordinary  temperature.  H.  F.  Harwood. 

Electrometric  determination  of  copper.  I. 
Muller  and  Rudolph's  method.  II.  Applic¬ 
ation  of  ¥ olhard's  method  to  electrometric 
analysis.  M.  E.  Pring  and  J.  F.  Spencer  (Analyst, 
1929,  54,  509—516,  576—581).—!.  Muller  and 
Rudolph’s  method  (A.,  1923,  ii,  880)  of  reducing  the 
solution  of  cupric  salt  by  sodium  hydrogen  sulphite, 
heating  at  70°,  and  titrating  with  potassium  thio¬ 
cyanate,  using  a  copper  electrode,  is  very  sensitive  to 
changes  of  temperature,  concentration  of  hydrogen 
sulphite,  and  time  taken  for  the  operation;  since  no 
constant  error  was  found  no  correcting  factor  could 
be  used.  The  possibility  of  obtaining  concordant 
results  is  regarded  as  remote.  Sulphur  dioxide  was 
not  satisfactory  as  a  reducing  agent,  as  reduction  was 
incomplete  even  on  boiling. 

II.  The  copper  solution  (not  more  dilute  than 
0  0417)  is  saturated  with  sulphur  dioxide,  and  04AT- 
potassium  thiocyanate  solution  is  added,  whereby 
cuprous  thiocyanate  is  precipitated,  and  the  solution 
boiled  to  expel  all  sulphur  dioxide.  Water  is  added, 
and  when  cold  a  silver  plate  and  a  OTK-calomel 
electrode  are  inserted  and  the  excess  of  thiocyanate  is 
titrated  with  OTA-silver  nitrate  solution.  To  obtain 
a  sharp  end-point  the  rate  of  change  of  E.M.F.  with. 
changing  amount  of  silver  nitrate  is  plotted  against 
the  volume  of  silver  nitrate  added,  and  the  titration 
Is  finished  slowly.  The  presence  of  iron  and  zinc 
does  not  interfere  with  the  accuracy  of  the  titration, 


and  the  experimental  and  calculated  values  agreed 
very  closely.  D.  G.  Hewer. 

Application  of  the  thiocyanate  method  for  the 
precipitation  of  copper  in  the  confirmatory  tests 
for  cadmium  and  antimony  [in  Noyes'  scheme 
of  qualitative  analysis].  A.  F.  Daggett  (J.  Amer. 
Chem.  Soc.,  1929,  51,  2758 — 2759). — The  part  of  the 
ammoniacal  solution  remaining  after  confirming 
copper  is  slightly  acidified  and  6  c.c.  of  K -potassium 
thiocyanate  solution  are  added ;  the  solution  is  boiled, 
then  0*5  g.  of  sodium  sulphite  is  added,  and  the 
cuprous  thiocyanate  precipitate,  coagulated  by 
further  boiling,  is  filtered  off  and  the  filtrate  examined 
for  cadmium  by  means  of  hydrogen  sulphide.  A 
similar  procedure  may  be  used  to  prevent  copper  inter¬ 
fering  with  the  test  for  antimony.  S.  K.  Tweedy. 

Rapid  microchemical  determination  of  mer¬ 
cury.  G.  Spacf  and  G.  Sucitr  (Z.  anal.  Chem., 
1929,  78,  244 — 247). — The  method  previously 

described  (this  vol.,  901)  for  the  precipitation  and 
weighing  of  mercury  in  the  form  of  its  compound 
(HgI4){Cu  en2),  has  been  applied  to  the  determination 
of  minute  amounts  of  the  metal.  It  offers  the 
advantage  that  the  determination  can  be  carried  out 
directly  in  solutions  containing  aqua  regia  after 
neutralisation  with  ammonia  and  ethylenediaminc. 

H.  F.  Harwood. 

Electrometric  titration  of  iodomer  curates. 
L.  Maricq  (Bull.  Soc.  chiin.  Belg.,  1929,  38,  259— 
264), — The  iodomercuric  ion  can  be  accurately 
determined  by  electrometric  titration  with  mercuric- 
chloride,  in  the  presence  or  absence  of  iodides,  the 
reaction  being  HgL"+Hg++ — >  2HgI2. 

C.  W.  Gibby. 

Use  of  Kessler's  reaction  for  the  rapid  char¬ 
acterisation  of  mercury  oxy cyanide  and  its 
detection  in  mercuric  cyanide,  J.  Golse  (Bulk 
Soc.  Pharm.  Bordeaux,  1928,  66,  209 — 211 ;  Chem. 
Zentr.,  1929,  i,  2088), — A  1%  solution  of  the  sub¬ 
stance  (2  c.c.)  is  treated  with  5%  potassium  iodide 
solution  (5  c.c.),  ammonia  solution  (1  c.c.),  and  sodium 
hydroxide  solution  (1  c.c.),  when  a  brown  precipitate 
is  obtained  owing  to  the  intermediate  formation 
of  potassium  mercuri-iodide :  Hg0+4KI+H20— 
K2HgI4 + 2K OH .  A.  A.  Eldridge. 

Use  of  potassium  iodide  for  the  rapid  detection 
of  mercury  [ions]  in  mercuric  cyanide,  J.  Golse 
(Bull.  Soc,  Pharm.  Bordeaux,  1928,  66,  206—209; 
Chem.  Zentr.,  1929,  i,  2087). — In  presence  of  sul¬ 
phuric  acid,  potassium  iodide  is  a  satisfactory  reagent 
for  concentrated  solutions  of  mercuric  cyanide ;  for 
dilute  solutions  antipyrine  is  added  to  produce  a 
precipitate  or  an  opalescence  in  the  potassium 
mercuri-iodide  solution.  A.  A.  Eldridge, 

Gravimetric  analysis  with  Kuhlmann’s  micro- 
balance.  [Determination  of  aluminium.]  A. 
Benedetti-Pichler  (Mikroehem.,  1929,  Pregl  Fest.r 
6 — 13). — Aluminium  may  be  determined  by  precipit¬ 
ation  with  8-hydroxyquinoline  in  the  presence  of 
ammonium  acetate.  The  precipitate  is  washed  with 
cold  water  and  dried  in  a  current  of  air  for  5  min.  at 
140°.  A  special  form  of  drying  tube  for  use  with  this 
and  other  micro-precipitates  is  described. 

H.  F.  Harwood. 
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Use  of  8-hydroxy qumoline  in  separations  ol 
aluminium.  G.  E.  F.  Lundell  and  H.  B.  Knowles 
(Bur,  Stand.  J,  Res,,  1929,  3,  91—96). — Aluminium 
alone  is  precipitated  by  8-liydroxyquinoline  from 
ammoniaeal  solutions  containing  in  addition  phos¬ 
phorus,  arsenic,  fluorine,  and  boron ;  from  ammoniaeal 
solutions  (to  which  hydrogen  peroxide  has  been  added) 
containing  in  addition  vanadium,  tantalum,  niobium, 
titanium,  and  molybdenum ;  and  from  ammonium 
carbonate  solutions  containing,  in  addition  uranium. 
For  separation  from  beryllium,  Kolthoff  and  Sandell 
(A.,  1928,  981)  precipitate  in  acetic  acid  solution  with 
8-hydroxy  quinoline.  The  precipitate  in  each  caso 
has  the  formula  Al(CDHcON)3,  and  may  be  weighed  as 
such  after  drying  at  110°  (Berg,  A.,  1927,  436,  639, 
674,  745,  847,  848 ;  1928,  39 ;  this  voL,  286),  but  it  is 
preferable  to  destroy  the  organic  matter  with  nitric 
and  sulphuric  acids  and  precipitate  the  aluminium 
with  ammonia  as  usual.  C.  Hollins. 

Quantitative  analysis  of  gallium.  III.  A. 
Brukx.  (Monatsh.,  1929,  52,  253 — 259 ;  cf.  this  voL, 
670).— Methods,  depending  on  the  precipitation  of 
gallium  by  “  cupferron  ”  after  the  removal  of  inter¬ 
fering  metals,  for  the  quantitative  separation  of  gall¬ 
ium  from  titanium,  zirconium,  thorium,  vanadium, 
molybdenum,  tungsten,  and  the  rare-earth  metals 
arc  described.  J.  A.  V.  Butler. 

Microchemical  permanganate  determinations. 
J.  Mika  (Z.  anal.  Chern.,  1929,  78,  268— 297),— In 
microchemical  titrations  with  permanganate  a 
correction  for  the  excess  of  solution  used  is  always 
necessary.  This  may  be  obtained  by  titrating  in  all 
cases  to  a  definite  tint,  a  solution  of  cobalt  ammonium 
sulphate  being  utilised  as  a  comparison  liquid,  and 
subtracting  the  amount  of  a  similar  titration  carried 
out  on  pure  water.  The  0-01N -permanganate  used 
can  bo  directly  standardised  microehemieally  against 
sodium  oxalate ;  the  factor  so  obtained  is  about  0*3% 
less  than  that  given  by  the  macrochemical  standardis¬ 
ation  with  either  sodium  oxalate  or  sodium  thio¬ 
sulphate,  hence  special  care  must  be  taken  that  all 
the  materials  used  are  free  from  reducing  substances. 
If  the  permanganate  be  standardised  against 
0*01  ^-thiosulphate  the  results  agree,  whether  obtained 
in  the  microchemical  or  maerochemical  way.  The 
microchemical  determination  of  manganese  by  the 
Fiseher-V olhard  method  requires  the  titration  to  be 
carried  out  in  the  presence  of  zinc  acetate  and  acetic 
acid,  preferably  in  a  solution  of  5*0,  The  excess 
of  permanganate  used  must  be  determined  by  centri¬ 
fuging  the  solution  after  titration,  and  withdrawing  a 
portion  of  the  clear  liquid,  which  is  then  titrated  with 
0 *01 17- thiosulphate  after  addition  of  potassium  iodide. 
Details  are  given  of  a  form  of  micro-weight-  burette 
which  is  also  suitable  for  the  titration  of  hot  solutions, 
and  of  a  device  for  effecting  the  removal  of  a  known 
amount  of  the  clear  solution  after  titration. 

H.  F.  Harwood. 

Determination  of  manganese  and  iron  by 
successive  titrations  with  permanganate.  J, 
Teletov  and  (Mme.)  N.  Andronikov  (Bull  Soc. 
chim.,  1929,  [iv],  45,  674 — 677). — Ferric  hydroxide 
and  hydrated  manganese  dioxide  are  precipitated 
from  the  solution  containing  ferrous  and  manganous 


salts  by  means  of  sodium  hydroxide  and  hydrogen 
peroxide.  The  precipitate  is  collected  and  well  washed, 
and  the  manganese  is  determined  by  treatment  with 
oxalic  acid  in  presence  of  sulphuric  acid  and  titration 
of  the  excess  oxalic  acid  with  permanganate  solution 
in  tho  usual  way.  The  iron  is  then  reduced  to  the 
ferrous  state  by  filtering  the  solution  slowly  through 
a  layer  of  electrolytic  cadmium,  and  is  titrated  in  turn 
with  permanganate  solution.  O.  J.  Walker. 

lodometric  determination  of  [ferric]  iron. 
E.  H.  Swept  (J.  Amer.  Ghem.  Soc.,  1929,  51,  2682 — 
2689), — The  conditions  essential  for  the  accurate 
(0*2%)  determination  of  ferric  iron  by  addition  of 
potassium  iodide  and  acid  and  titration  with  thio¬ 
sulphate  are  elucidated,  experimentally.  Sulphuric 
acid  is  less  suitable  than  hydrochloric  acid,  Tho 
accuracy  of  the  method  is  only  apparent,  however, 
since  the  reaction  is  incomplete  and  this  is  com¬ 
pensated  by  an  oxygen  error.  S.  K.  Tweedy. 

Potentiometric  determination  of  iron  with 
permanganate  solution.  T.  Heczko  (Z.  anal. 
Ghem.,  1929,  78,  247 — 249). — A  suitable  comparison 
electrode  (which  permits  of  the  end-point  being 
marked  by  a  reversal  of  the  direotion  of  the  current) 
for  use  in  the  potentiometric  titration  of  ferrous  salts 
by  permanganate  consists  of  a  0*5%  solution  of 
vanadium  pentoxide  in  dilute  phosphoric  acid  con¬ 
taining  a  few  drops  of  0127-ferrous  sulphate.  The 
solution  is  employed  in  an  Emich  filter  tube  in  the 
manner  previously  described  (A.,  1928,  1345). 

H.  F.  Harwood. 

Two  new  reversible  oxidimetric  indicators, 
and  their  use  with  permanganate.  J.  Knop 
(Chem.  Listy,  1929,  23,  366 — 375). — See  this  voL,  670. 

Volumetric  determination  of  iron,  using 
potassium  permanganate  in  the  presence  of  the 
oxidimetric  indicators  erioglaucin  A  and  erio- 
green  B.  J.  Knop  and  (Mlle.)  0.  XubelkovI 
(Chem.  Listy,  1929,  23,  399— 402) .—See  this  vol.,  670. 

Oxamide,  a  reagent  for  nickel.  J,  Disk  a 
(Chem.  Listy,  1929,  23,  402 — 403). — The  presence  of 
0*1  mg.  of  nickel  in  1  c.c.  of  solution  can  be  demon¬ 
strated  by  the  addition  of  crystalline  oxamide,  after 
which  the  solution  is  heated  to  boiling  and  20% 
sodium  hydroxide  solution  added,  when  an  intense 
yellow  coloration  is  obtained.  This  reaction,  which 
is  less  delicate  than  that  of  Tschugaev,  is  not  adapted 
to  the  determination  of  nickel.  It.  Truszkowskx 

Identification  of  vanadium  and  cerium^  using 
hydrogen  peroxide.  J.  Lukas  and  A.  Jilek 
(Chem.  Listy,  1929,  2 3,  417 — 419).— 30%  Hydrogen 
peroxide  solution  produces  a  brown  coloration  on 
addition  to  solutions  of  vanadium  in  dilute  sulphuric 
acid.  A  yellowish-green  coloration,  discharged  by 
boric  acid,  is  given  under  these  conditions  by  solutions 
containing  molybdenum.  Neutral  solutions  of  cerium 
salts  give  a  yellow  or  orange  coloration  in  the  presence 
of  30%  hydrogen  peroxide  solution  and  of  quinine 
hydrochloride.  It.  Truszkowski. 

Quinhydrone  electrode.  G.  E.  Cullen  (J. 
Biol.  Chem.,  1929,  83,  535 — 538).— A  modification  of 
the  electrode  of  Cullen  and  Biilmann  (A.,  1925,  i. 
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.1201)  which  eliminates  errors  due  to  loss  of  carbon 
dioxide  is  described.  C.  B,  Harington. 

Apparatus  for  continuous  purification  of 
mercury.  E.  Botolfsen  (Bull  Soe.  chim,,  1029, 
[iv],  45?  782 — 784). — The  mercury  is  drawn  by  a 
water  pump  up  a  long  tube  standing  in  a  reservoir ; 
an  inlet  tube  drawn  to  a  fine  point  admits  air  at  the 
bottom  of  this  tube  so  as  to  break  up  the  column  of 
mercury  into  small  portions.  The  tube  is  bent  twice 
at  right  angles,  thus  delivering  the  mercury  into  a 
funnel  with  narrow  end  through  which  it  passes  in  a 
finely-divided  state  into  a  column  of  purifying  liquid, 
at*  the  bottom  of  which  it  collects  and  is  thence  passed 
back  into  the  reservoir.  A  diagram  and  dimensions 
are  given.  *  C.  A.  SlLBBRRAD, 

Graduated  burette  with  calibrated  globe 
attached  for  accurate  volumetry.  A,  Tian  (Bull. 
Soe,  chim.,  1929,  [iv],  45,  778— 782).— For  very 
accurate  volumetric  work,  when  the  result 

depends  on  the  difference  between  two  much  larger 
measurements,  a  burette  with  very  open  scale  (20  cm. 
for  10  e,c.)  is  surmounted,  by  a  calibrated  globe  con¬ 
taining  40  e.e.  It  is  shown  that  for  maximum 
accuracy  (i)  5  min.  should  elapse  before  reading; 
(ii)  the  precision  of  reading  is  considerably  increased 
by  such  a  scale;  but  (iii)  correction  for  dilatation 
must  be  made  if  the  temperature  of  reading  differs 
from  that  of  calibration  by  more  than  0-5°;  * 

0.  A.  SlLBERRAD. 

Improved  stopcock  for  gas  analysis  burettes. 
W.  E.  Kuentzel  (J.  Artier.  Chem,  Soe.,  1929,  51, 
2759 — 2? 80). — The  improved  four-way  cock  has 
provision  for  connecting  the  absorption  pipette  to 
the'  under-side  of  the  barrel.  S.  K.  Tweedy. 

Laboratory  ozoniser.  A.  L.  Henne  (J.  Amer. 
Chem.  Soe.,  1929,  51,  2670— 2677) —An  inexpensive, 
efficient  ozoniser  which  Is  a  simplified  fonn  of  that 
described  by  Smith  (A.,  1925,  ii,  896)  is  described. 

S.  EL  Tweedy. 

Measurement  of  vacuum  during  distillation 
under  reduced  pressure,  P.  Waltier  (Pham, 
Ztg 1929,  74,  1289— 1290).— Attention  is  directed 
to  the  error  involved  in  the  preparation  of  a  mano¬ 
meter  by  filling  with  mercury  a  tube  previously 
evacuated  by  means  of  a  water-pump,  and  a  number 
of  manometers  suitable  for  use  in  vacuum  distillations 
are  described.  H.  F.  Harwood. 

Apparatus  for  the  distillation  of  sensitive 
solutions  in  a  vacuum.  H.  Kraut,  K.  Lobinger, 
and  F,  Pollitzer  (Ber.,  1929,  62,  [J3],  1939—1941),— 
An  apparatus  is  figured  and  described  in  which  local 
superheating  of  the  solution  is  avoided  by  causing  a 
circulation  of  the  liquid  by  the  bubbles  of  vapour. 
Its  application  to  the  concentration  of  enzyme 
solutions  is  discussed.  H.  Wren. 

Distillation  under  highly  reduced  pressures. 
B.  Stemfel  (Arch.  Pharm.,  1929,  267,  484 — 486).— 
A  simple  vacuum  distillation  apparatus  is  set  up  and 
fitted  with  a  porcelain  test-tube  in  direct  communic¬ 
ation  with  the  receiver.  The  air  in  the  apparatus 
is  then  removed  and  replaced  by  hydrogen  or  carbon 
dioxide,  and  the  whole  evacuated  with  a  water  pump. 
The  apparatus  is  then  closed  and  the  porcelain  tube, 


which  contains  a  few  grams  of  metallic  calcium  (or 
magnesium  when  carbon  dioxide  is  used),  is  heated  at 
about  800°.  The  gases  are  completely  absorbed  and 
a  pressure  of  0-05  mm.  may  be  obtained. 

S.  Coffey. 

Apparatus  for  distillation  at  very  low  pres¬ 
sures.  H.  I.  Waterman  and  E.  B.  Elsbach  (Chem. 
Weekblad,  1929,  26,  469).— An  apparatus  in  which 
1  -bromonaphthalene  may  be  distilled  at  the  ordinary 
temperature,  and  dibromottfosafroic  may  be  distilled 
without  decomposition,  is  described.  S,  I.  Levy. 

Still  heads  and  laboratory  rectification 
columns.  V.  Longinoy  and  A.  Prianischnixov 
(Trans.  Inst.  Pure  Chem.  Reagents,  Moscow,  1929, 
No.  7,  54  pp.).— A  study  of  the  effect  of  height, 
diameter,  isolation,  rate  of  distillation,  reflux  ratio, 
and  the  nature  of  the  filling  material  on  the  efficiency 
of  the  Hempel  column.  Chemical  Abstracts.  * 

Centrifuge  tube  with  detachable  bottom.  A. 
Friedrich  (Mikroehem.,  1929,  Pregl.  Fest.,  103— 
105).— A  new  form  of  tube,  the  lower  portion  of 
which  consists  of  a  small  glass  cap  with  ground  joint, 
is  described ;  the  cap  can  be  removed  after  centri¬ 
fuging  together  with  the  precipitate  it  contains. 

H,  F.  Harwood. 

Apparatus  for  determination  of  m.  p.  under 
the  microscope.  G.  Klein  (Mikroehem.,  1929, 
Pregl  Fest.j  192— 203).— An  improved  form  of 
apparatus  for  the  determination  of  the  m.  p.  of 
substances  under  the  microscope  has  been  devised. 
The  apparatus  is  heated  electrically,  and  is  available 
for  temperatures  between  50°  and  350°.  The  m .  p. 
temperature  is  read  directly  on  a  thermometer,  no 
correction  being  necessary.  EL  E,  Harwood. 

Pump  for  circulating  gas  of  various  kinds 
through  a  closed  system.  M.  Dglch  and  KL 
Gieseler  (Chem.  Apparatur,  1928,  15,  229—231, 
268—269;  Chem.  Zentr.,  1929,  i,  1722). 

Removal  of  dissolved  gases  from  liquids  by 
vacuum  sublimation.  J.  EL  Hibben  (Bur.  Stand. 
J.  Res.,  1929,  3,  97 — 101). — The  liquid  is  introduced 
by  means  of  a  pipette  through  a  side-tube  (which  is 
then  sealed)  into  the  space  between  the  walls  of  a 
Dewar  vessel,  the  space  being  connected  through  a 
liquid-air  trap  to  a  McLeod  gauge  and  mercury- 
vapour  pump,  drying  tubes,  and  oil-pump.  The 
space  is  then  evacuated  and  the  liquid  frozen.  The. 
inner  walls  are  then  cooled  by  solid  carbon  dioxide 
and  ether  and  the  frozen  liquid  sublimes  on  to  the 
cooled  under-surface,  the  released  gases  being  removed 
by  the  evacuating  pump.  At  the  end  of  the  operation 
the  inner  wall  is  warmed  and  the  melted  sublimate 
falls,  back  to  its  original  position  at  the  bottom  of  the 
space  between  the  wfalls,  the  last  traces  being  trans¬ 
ferred  by  reversing  the  sublimation.  During  the 
operation  the  frozen  liquid  may  be  warmed  to 
accelerate  sublimation ;  for  water  a  jacket  at  50 — 80° 
may  be  used  without  melting  the  ice,  so  rapid  is  the 
sublimation.  The  temperature  gradient,  the  tem¬ 
perature  of  the  cooling  surface,  and  the  pressure  in 
the  apace  must  be  adjusted  so  that  (a)  the  vapour 
pressure  of  the  sublimate  at  the  temperature  of  the 
inner  wall  is  negligible,  (b)  there  Is  direct  condensation 
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to  solid  without  liquid  phase,  (c)  the  vapour  pressure 
of  each  gas  in  the  sublimate  must  be  greater  than  its 
partial  pressure  in  the  evacuated  space.  The  applic¬ 
ation  of  the  method  to  water  containing  ammonia, 
hydrogen  chloride,  carbon  dioxide,  or  oxygen  is 
described.  For  hydrogen  chloride  condition  (c)  is 
not  fulfilled ;  part  of  the  sublimed  ice  melts  and  dis¬ 
solves  hydrogen  chloride,  and  there  is  no  removal  of 
the  dissolved  gas.  Oxygen  and  carbon  dioxide  are 
completely  removed  by  one  sublimation ;  for  ammonia 
several  repetitions  are  required.  C,  Hollins. 

Apparatus  for  the  analysis  of  small  samples 
of  gas.  H.  R.  Ambler  (Analyst,  1929,  54,  517 — 
522). — The  apparatus,  which  can  conveniently  deal 
with  samples  of  gas  from  1  to  15  c.c.,  consists  of  two 
three-way  taps  connected  with  a  glass,  water- 
jacketed  measuring  bulb  (C),  absorption  bulb  (U) 
fitted  with  platinum  electrodes  and  spark  gap,  or  a 
platinum  spiral,  or  both.  The  sample  is  introduced 
into  B9  then  transferred  to  0  for  measuring,  by  observ¬ 
ing  the  pressure  at  which  the  constant  volume  of  bulb 
(or  bulbs)  is  filled  on  a  mercury  manometer  attached  to 
a  scale,  C  being  sealed  against  any  leak  by  running 
mercury  to  a  marked  point.  After  introducing  the 
absorbent  solution  into  B,  the  gas  is  returned,  and 
after  absorption  again  passed  to  C  and  measured. 

D.  G.  Hewer. 

Caesium-magnesium  photo-cell.  V.  Zworykin 
and  E.  D.  Wilson  (J.  Opt.  Soc.  Amer.,  1929,  19, 
81— 89).— Caesium  is  retained  on  the  surface  of 
freshly-distilled  magnesium  without  any  change  in 
photo-electric  properties.  Colour- sensitivity  curves 
are  given  for  vacuum  cells,  and  for  cells  containing 
argon,  helium,  and  neon.  The  behaviour  of  the  cells 
is  practically  independent  of  temperature. 

C.  W.  Gibby. 

Photo-electric  smoke  recorder,  E.  H.  Vedder 
(Elec.  J.,  1929,  26,  199—201). 

Chemical  Abstracts. 

Use  of  photo-electric  cells  for  polarimetric 
measurements.  G.  Todesco  (Nuovo  Cim.,  1928, 
5,  376—390 ;  Chem.  Zentr.,  1929,  i,  2084). 

Thermionic  valve  potentiometer  for  the  deter¬ 
mination  of  pH  with  the  glass  electrode.  W.  C. 
Stadie  (J.  Biol.  Chem.,  1929,  83,  477— 492).— A 
null  method  for  the  measurement  of  the  potential  of 
glass  electrodes  by  a  valve  potentiometer  is  described. 
The  grid,  filament,  and  plate  circuits  of  two  valves 
are  connected  in  parallel,  the  plate  circuits  being 
arranged  as  a  Wheatstone  bridge  which  may  be 
balanced  by  variable  resistances  permitting  a  high- 
sensitivity  galvanometer  to  be  inserted  in  the  plate 
circuit.  The  potential  of  a  glass  electrode  in  the 
grid  circuit  of  one  valve  may  then  be  measured  to 
within  0*001  volt.  The  apparatus  is  very  steady  in 
action  and  is  free  from  electrostatic  disturbances. 
Its  sensitivity  in  measuring  potentials  through 
resistances  of  from  20  to  600  megohms  is  1 — 4  mm. 
of  deflexion  per  millivolt.  F.  G.  Tryhorn. 

Electrically  conductive  antimony  mirrors  on 
glass.  S.  Miller  (J.  Opt.  Soc.  Amer,,  1929,  19, 


101 — 102). — Electrically  conducting  mirrors  of  anti¬ 
mony  may  be  prepared  by  the  thermal  decomposition 
of  stibine.  They  are  stable  in  air,  and  do  not  sublime 
in  a  vacuum  at  300°,  but  do  so  below  the  softening 
point  of  pyrex  glass.  C.  W.  Gibby. 

Pressure-controlled  McLeod  gauge.  N. 
Underwood  (J.  Opt.  Soc.  Amer.,  1929,  19,  78), — 
The  mercury  in  a  McLeod  gauge  is  caused  to  rise  by 
pressure  applied  to  it  in  the  reservoir  by  means  of  an 
atomiser  bulb.  Releasing  the  pressure  brings  the 
mercury  back  to  its  normal  position. 

C.  W.  Gibby. 

Voltage  regulator  for  gas  discharge  X-ray 
tubes.  F.  E.  Haworth  (J.  Opt,  Soc.  Amer.,  1929, 
19,  79 — 80). — An  improvement  on  the  regulator 
described  by  Bozorth  (A.,  1927,  502). 

C.  W.  Gibby. 

Universal  stand  for  electrolysis  with  rotating 
electrode.  A.  I.  G under  (Ukraine  Chem.  J,,  1929, 
4,  293 — 295).  A.  Freiman. 

Scopometer.  W.  G.  Exton  (J.  Amer,  Med. 
Assoc.,  1929,  92,  708 — 712). — A  simple  apparatus  for 
the  measurement  of  turbidity  and  colour  is  described. 

Chemical  Abstracts. 

Sources  of  error  and  calculation  in  the  meas¬ 
urement  of  surface  tension  by  the  ring  method 
and  macro-balance.  G.  OrbAn  and  L.  Reiner 
(Biochem.  Z.,  1929,  211,  487 — 490). — In  the  deter¬ 
mination  of  surface  tension  by  the  ring  method,  the 
weight  required  to  detach  the  ring  depends,  not  only 
on  the  surface  tension  and  radius  of  the  ring,  but  also 
on  the  ratio  of  radius  (r)  to  square  root  of  specific 
cohesion  (a).  This  cannot  be  neglected  when  r  is 
small.  When  r/a>  3,  F(rja)  is  unity. 

J.  H.  Birkenshaw. 

Miero-polarimeter  tubes  with  matt  inner 
surface.  H.  Naumann  (Biochem.  Z.,  1929,  211, 
239 — 243). — By  the  action  of  hydrofluoric  acid  a  matt 
inner  surface  is  produced  in  black  glass  miero- 
polarimeter  tubes.  Errors  in  polarimetric  readings 
due  to  reflexion  from  the  inner  surface  of  the  tubes 
are  thus  avoided.  The  tubes  can  be  cleaned  without 
difficulty.  W.  McCartney. 

Measurement  of  vapour  pressures  at  high 
temperatures  by  a  transference  method.  K. 
Jellinek  and  G.  A.  Rosner  (Z,  physikal.  Chem., 
1929,  143,  51 — 54). — A  convenient  apparatus  is 
described  for  measuring  the  vapour  pressure  of  solids 
at  high  temperatures  by  determination  of  the 
quantity  of  vapour  carried  over  when  a  current  of 
inert  gas  is  passed  over  the  material,  which  is  con¬ 
tained  in  an  electrically  heated  porcelain  tube. 

H.  F.  Gillbe. 

Nomography*  0.  Liesche  (Chem.  Fabrik,  1929, 
437 — 438). — A  diagram  is  given  by  which  analytical 
results  may  be  read,  the  weight  of  material  taken, 
the  final  weight,  the  appropriate  factor,  and  the 
percentage  determined  being  each  read  on  a  separate 
vertical  axis.  S.  I.  Levy. 
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Atmospheric  ozone,  G.  M.  B.  Dobson  (J9 
Phys.  Radium,  1929,  [vi]s  10,  241—246), — Observ¬ 
ations  made  during  1920 — 1928  on  the  distribution  of 
ozone  in  the  atmosphere  in  different  parts  of  the  world 
show  certain  regularities.  At  a  height  of  50  km.  there 
is  a  layer  in  which  the  concentration  of  ozone  is 
equivalent  to  2  mm.  thickness  at  atmospheric  pressure. 
The  height  of  this  layer  is  nearly  constant,  but  the 
concentration  varies.  It  is  greater  to  the  west  of  a 
cyclone  and  less  to  the  east,  the  distribution  being 
reversed  for  an  anticyclone.  Whilst  the  concentra¬ 
tion  of  ozone  at  50  km.  is  related  to  the  meteorological 
conditions,  that  near  the  earth’s  surface  appears  to  be 
unrelated.  There  is  a  marked  variation  of  concen¬ 
tration  in  the  50  km.  layer  with  latitude,  the  value 
being  least  at  the  equator  and  greatest  at  the  poles. 
The  polar  concentration  is  greatest  in  the  spring  and 
least  in  the  autumn.  Atmospheric  ozone  cannot 
therefore  be  formed  by  solar  radiation,  but  probably 
results  from  magnetic  disturbances  like  the  aurora. 

C.  J.  Smithells. 

Height  of  the  ozone  in  the  upper  atmosphere. 
H.  F.  W.  P.  Gotz  and  G.  M.  B.  Dobson  (Proc. 
Roy.  Soc.,  1929,  A,  125,  292 — 294). — Measurements 
made  previously  (A.,  1928,  1209)  have  been  corrected, 
and  the  average  thickness  of  the  ozone  layer  over 
Arosa  is  now  found  to  be  about  50  km.,  in  good 
agreement  with  the  values  obtained  by  other  investig¬ 
ators.  There  are  indications  that  the  height  is  greater 
in  spring  than  at  other  times  of  the  year  and  is  also 
greater  when  there  is  much  ozone  present  than  when 
there  is  little.  L.  L.  Birctjmshaw. 

Origin  of  helium-rich  natural  gas.  R.  0. 
Wells  (J.  Wash.  Acad.  Sci.,  1929,  19,  321—327).— 
Measurements  have  been  made  of  the  rate  of  separ¬ 
ation  of  hydrogen  from  carbon  dioxide  by  fractional 
diffusion  through  a  plug  of  ball  clay  and  it  is  shown  to 
be  possible  to  obtain  a  product  containing  90%  H2  from 
one  containing  only  2-6%  H2  in  seven  stages.  The 
bearing  of  these  results  on  the  accumulation  of  helium 
in  natural  gas  deposits  is  discussed  briefly  and  a 
programme  of  further  work  to  establish  the  value 
of  this  theory  is  outlined,  A.  R.  Powell. 

Hydro -chemistry  of  the  upper  Kama  and  its 
tributaries,  A.  Trifonov  (Bull.  inst.  res.  biol. 
univ.  Perm,  1927,  5,  147 — -156). — A  study  of  the  water 
of  the  R.  Kama  between  Perm  and  the  mouth  of  the 
Wischera  and  at  the  mouths  of  seven  tributaries 
supports  the  theory  of  universal  chemical  hetero¬ 
geneity  in  the  cross-section  of  a  flowing  stream. 

Chemical  Abstracts.  . 

Thermal  water  of  the  military  station  at  AcquL 
S.  Cortassa  (Annali  Chim.  Appl.,  1929,  19,  297 — 
306). — The  composition  of  the  slightly  radioactive 
water,  which  contains  sulphide,  sodium  chloride, 
lithium,  bromide,  iodide,  and  borate,  is  recorded. 

T.  H.  Pope. 

Precipitation  of  limestone  by  submarine  vents, 
fumaroles,  and  lava  flows.  J.  E.  A.  Kania 
(Amer.  J.  Sci.,  1929,  [vR  18,  347— 359).— A  possible 
explanation  is  given  for  the  occurrence  of  non- 


fossiliferous  limestone  beds  intercalated  between 
submarine  lava  flows.  Limestone  is  precipitated  on 
account  of  the  removal  of  carbon  dioxide  from  sea¬ 
water  by  the  heating  and  agitating  action  of  sub¬ 
marine  lava  flows.  The  occurrence  of  limestone  beds 
is  often  associated  with  times  of  great  volcanic 
activity.  C.  W.  Gibby. 

Application  of  X-rays  in  the  classification  of 
fibrous  silicate  minerals  commonly  termed 
asbestos.  EL  V,  Anderson  and  G.  L.  Clark  (Ind. 
Eng,  Chem.,  1929,  21,  924— 933).— The  effects  of 
acid  and  heat  treatment  on  thirty  samples  of  “  asbes¬ 
tos  11  are  described.  X-Ray  diffraction  patterns  are 
given  and  discussed  :  they  constitute  a  rigorous 
method  of  specification.  C.  W.  Gibby. 

Alkaline  character  of  lavas  from  volcanoes  at 
Antiparos  (Cyclades).  C.  A.  Kate n as  (Compt. 
rend.,  1929,  189,  489 — 491), — Analyses  of  lavas  from 
Antiparos  are  given.  With  one  exception  they  all 
contain  an  excess  of  potassium  over  sodium. 

C.  W.  Gibby. 

Constitution  of  mica.  V.  Pegmatitic  mus¬ 
covite.  VI.  N  on-pegmatitic  muscovite.  J. 
Jakob  (Z.  Krist.,  1929,  69,  403—410,  511—515; 
Chem,  Zentr.,  1929,  i,  2295). — Analyses  are  recorded 
and  considered.  A.  A.  Eldridge. 

Chemical  relationships  of  rock-forming 
pyroxenes  and  amphiboles  to  one  another  and 
to  the  matrix.  F.  Angel  (Z.  Krist.,  1929,  69, 
455—475 ;  Chem.  Zentr.,  1929,  i,  2296). 

Fahl  ore.  V.  V,  Nikitin  (Z.  Krist.,  1929,  69, 
482 — 502 ;  Chem,  Zentr.,  1929,  i,  2296). — The 
formula  (CuI2,Ag2,Zn,Fe,Hg)3(As,Sb,Bi)2S6  is  sug¬ 
gested.  A.  A.  Eldridge. 

Ore-lead  and  rock-lead  and  the  origin  of 
certain  ore  deposits.  A.  Holmes  (Nature,  1929, 
124,  477 — 478). — Although  the  average  lead  produced 
and  accumulated  in  rocks  during  the  earth’s  geological 
history  cannot  have  an  at.  wt,  higher  than  206*9,  the 
at.  wt,  of  ore- lead  never  differs  significantly  from 
207*2.  Hence  no  appreciable  part  of  ordinary  lead 
can  have  been  derived  from  the  radioactive  elements 
during  their  terrestrial  history,  and  the  hypothesis 
that  within  the  earth  the  proportions  of  uranium  and 
thorium  diminish  and  become  negligible  is  supported. 
Rock-lead,  being  a  mixture  in  approximately  equal 
parts  of  ore -lead  and  lead  generated  within  the  rocks, 
should  have  at.  wt.  207*05,  a  mean  value  obtained  by 
Piutti  and  Migliaeci  (A.,  1924,  ii,  181,  859)  for  lead 
from  the  Vcsuvian  sublimate  cotunnite. 

A.  A.  Eldridge. 

Meteoric  stone  of  Lake  Brown,  Western 
Australia.  G.  T.  Prior  (Min.  Mag.,  1929,  22, 
155 — 158). — This  stone,  found  in  1919  and  weighing 
214  lb,,  is  an  intermediate  hypersthene-chondrite  of 
the  Baroti  type.  Separate  analyses  of  the  magnetic 
portion  and  of  the  unattracted  portion  (also  of  the 
part  Insoluble  in  hydrochloric  acid)  give  the  bulk 
composition  :  Fe  6*10,  Ni  1*08,  Co  0*06,  Fe  3*98, 
S  2*28,  SI02  39*43,  Ti02  0*35,  AI203  2*00,  Cr2Oa  0*18, 
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Fe203  3*65,  FcO  11*99,  MnO  0*25,  MO  0*32,  MgO 
25*15,  CaO  1*88,  Na*0  0*81,  K*0  0*10,  H2O(±110°) 
0*50,  H2O(-110°)  0*08,  P205  0*31,  total  100*50.  This 
corresponds  approximately  with  the  mineral  com¬ 
position  :  nickel-iron  7,  troilite  6,  olivine  30,  pyroxene 
38,  felspar  8,  ferric  oxide,  water,  etc.  5%.  The  ratio 
Fe :  Ni  in  the  nickel-iron  is  about  5*5  and  in  con¬ 
formity  with  this  the  ratio  MgO  :  FeO  in  the  ferro- 
magnesian  silicates  is  about  3*5.  The  composition 
is  very  close  to  that  of  the  Warbreccan  (Queensland) 
stone  (A.,  1916,  ii,  633).  L.  J.  Sr.enoer, 

Analysis  of  allanite  from  Hagata-Mura,  lyo 
Province.  Y.  Min  ami  (Japan.  J.  Chem.,  1929,  4, 
1 — 5). — Analyses  of  allanite  lead  to  the  formula 
4RuO,3Eino03,6Si02,HoO,  where  Rn  may  be  Ca,  Mn, 
Fe,  and  R&  AI,  Fe,  Ce,  Y.  The  arc  spectrum  and 
the  absorption  spectrum  of  a  solution  of  the  rare 
earths  extracted  from  allanite  have  been  measured. 

C.  W.  Glsby. 

Geological  age  of  .ishikawaite  from  Iwaki 
Province.  Y.  Uzumasa  (Japan.  J.  Chem.,  1929, 
4,  11 — 14). — Ishikawaite  from  Iwaki  contains  0*069% 
Pb  and  19*289%  U,  whence  its  age  is  calculated  to 
be. about  3xl07  years  (cf.  Sasaki,  A.,  1927,  225). 

C.  W.  Gibby. 

Manganese  diasp  ore  and  manganophyll  from 
Postmasburg,  Griqualand:  West.  K,  Chudoba 
(Zentr.  Min.  Geol.,  1929,  A,  11— IB;  Chem.  Zentr., 
1929,  i,  1914). — Manganese  diaspore,  d 20  3*328, 
na  1*7023,  1*7219,  %  1*7502,  having  the  composition 

Si02  0*11,  AI203  78*58,  Fe203  1*96,  MnaO?  4-32, 
Mo  (speefer.),  CaO  trace,  BLO  14*65%,  is  described. 

A.  A.  Eldbidge. 

X-Ray  study  of  the  domeykite  group.  L.  S. 
Ramsdell  (Amer.  ’Min.,  1929,  14,  188 — 196).— The 
copper-arsenic  system  contains  only  Cu3As  and 
copper-arsenic  solid  solutions.  Whitneyite,  CuaAs, 
is  a  mixture  of  algodonitc  and  copper-arsenic  solid 
solution ;  algodonite,  Cu8As,  a  definite  compound, 
breaks  down  at  the  m*  p.  into  Cu3As  (domeykite)  .and 
the  solid  solution.  Near  the  m.  p.,  domeykite  is  coll- 
verted  into  a  form  corresponding  with  the  artificial 
compound.  Chemical  Abstbacts. 


Mooreite,  a  new  mineral,  and  fluoborite  from 
Sterling  Hill,  N.J.  L.  H.  Bauer  and  H.  Bekman 
(Amer.  Min.,  1929,  14,  165—172). — Mooreite, 
7R(0H)2?RS04i4H20,  where  R=Mg  j  Mn :  Zu 
(4:1:  2),  monoclinic,  has  d  2*470,  H  3,  a  1*533, 
p  1*545,  y  1*547,  S-Mooreite,  6R(OH)2,RS04?4H20, 
where  R=Mg  :  Mn  :  Zn  (5:3:  4),  granular,  has 
d  2*665,  H  3,  a  1*570,  p  1*584,  y  1*585.  Fluoborite, 
6MgO,B2Oo,3(Fo,H20),  with  K,0  :  F=2  :  3,  hexagonal, 
has  d  2*88.  Chemical  Abstracts. 

JLoseyite,  a  new  Franklin  mineral.  L.  H. 
Bauer  and  H.  Berman  (Amer.  Mn.,  1929,  14, 
150— 153).— Loseyite,  2RC03,5R(0H)2,  where  R= 
Mn  :  Zn  :  Mg  (5:4:1),  monoclinic,  has  d  3*27, 
H 3,  a  1*637,  p  1*648,  y  1*676.  Chemical  Abstracts. 

Hydrophilite,  C.  B.  Slawson  (Amer.  Mn.,  1929, 
14,  160 — 161). — Artificial  hydrophilite  is  probably 
orthorhombic  with  pseudo-tetragonal  development ; 
a  1*600,  p  1*605,  y  1*613  (±0*003). 

Chemical  Abstracts. 

Radioactivity  of  the  coals  and  anthracites  of 
the  Donete  coal  basin.  E.  S.  Bubkseb,  M.  J. 
Schafiro,  and  K.  G.  Bronstein  (Ukraine  Chem.  J. 
[Tech.],  1929,  4,  95 — 100). — The  radioactivity  of 
samples  of  different  Donefcz  coals  and  anthracites  was 
measured  by  determining  their  ionising  activity  by 
means  of  an  Engler-Sieveking  apparatus,  whilst  their 
oc-ray  activity  was  measured  by  means  of  an  a-ray 
electroscope.  The  emanation  formation  was  measured 
under  reduced  pressure.  The  samples  were  then 
burnt  and  the  ash  was  submitted  to  the  same  tests; 
the  ash  was  next  fused  with  sodium  or  potassium 
hydroxide,  treated  with  hydrochloric  acid,  and  the 
acid  and  alkali  solutions  were  tested  for  emanation. 
The  potassium  content  of  the  ash  was  determined  by 
Berzelius'  method.  Anthracites  were  also  examined 
for  their  p-  and  y-ray  activity.  Only  the  upper  layers 
covering  the  coals  and  the  middle  coal  layers  have  a 
high  radioactivity,  much  higher  than  that  observed 
by  Joly  for  granites  (2*7  x  10-12  g.  Ra  per  g.).  Other 
coals  jand  anthracites  have  a  radium  content  charac¬ 
teristic  of  limestones  (according  to  Joly  and  Fletcher 
0*5  X  10~12  g.  per  g.).  A.  Frebian, 
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Chemical  effects  of  semi-corona  discharge  in 
gaseous  hydrocarbons.  S.  C.  Lind  and  G. 
Glockler  (J.  Amer.  Chem.  Soc.,  1929,  51,  2811 — 
2822). — Methane,  ethane,  propane,  butane,  and 
ethylene  condense  to  liquid  and  solid  hydrocarbons 
in  the  semi- corona  discharge  (central  aluminium  rod  in 
pyrex  glass  cylinder)  (cf.  A.,  1928,  988).  With  the 
saturated  hydrocarbons  condensation  is  brought  about 
by  elimination  of  hydrogen  and  some  methane ;  the 
reactions  have  the  same  general  character  as  those 
produced  in  the  same  gases  by  a-radiafcion.  The 
liquid  products  from  different  hydrocarbons  (or  from 
the  same  hydrocarbon  in  different  tubes)  have  similar 
physical  properties  when  obtained  at  the  same  trap 
temperature.  The  physical  properties  of  these  pro¬ 
ducts  can  be  varied  by  changing  the  temperatures  of 
the  discharge  region  and  traps,  H.  Burton, 


Action  of  oxygen  atoms  on  hydrocarbons,  P, 
Harteck  and  U.  Korsch  (Naturwiss.,  1929,  17,  727). 
* — With  the  exception  of  methane,  which  is  inert, 
hydrocarbons  react  with  oxygen  atoms,  a  bluish-violet 
flame  being  noticed  in  the  zone  of  the  reaction.  The 
colour  is  ascribed  to  CH  bands,  and  the  OH  bands  are 
also  found  to  be  emitted  strongly,  so  that  the  form¬ 
ation  in  the  flame  of  the  hydroxyl  radical  is  proved. 
The  relative  intensities  of  the  CH  and  OH  bands, 
using  benzene  and  ethylene,  exhibit  marked  differences 
corresponding  with  different  carbon  contents.  Car¬ 
bonic  acid  is  found  among  the  produots  of  the 
reaction..  R,  A.  Morton. 

Action  of  high-speed  cathode  rays  on  acetylene. 
J.  C,  McLennan,  M.  W.  Perrin,  and  H.  J.  C. 
Ireton, — See  this  yol.,  1249. 
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Use  of  snJbsti tutefd  epidJubromoliydrms  for 
the  preparation  of  acetylenic  hydrocarbons. 
A^-Hexene  and  Aiy-hexmene.  R.  Lespieau  and 
WibmanN  (Bull.  Soc.  cbim.,  1929,  [iv],  45,  627—635). 
•—With  bromine  at  0°  in  absence  of  solvent  a-bromo- 
A^-pentene  (Bouis,  A.,  1928,  1112)  yields,  in  addition 
to  aPy-tribromopentane,  m.  p.  2*6 — 3°,  dn  2*0682, 
%  1*5583,  a  little  aPyS-tetrabromopentane,  m.  p.  114°, 
b.  p,  f02°/115  mm.,  and  ay-dibromopentane,  b.  p. 
73— 75°/14  mm.,  eP  1-681,  nD  1*509,  also  obtained  by 
addition  of  hydrogen  bromide  to  a-bromo-A^-pentene, 
a  reaction  which,  together  with  its  b.  p.,  indicates  its 
ay-structure.  With  zinc  dust  and  alcohol  ay-di¬ 
bromopentane  yields  a  hydrocarbon,  b.  p.  35*8 — 36°, 
d”  0*666,  nD  1*377,  either  ethyltrimethylenc  or  di¬ 
me  thyl  trimethylene  .  Under  atmospheric  pressure 
apy-tribromopentano  yields  with  potassium  two 
fractions,  b.  p.  72*5 — 73*5°/13  mm.,  d19  1-745,  nD 
1*53079,  and  b.  p,  75— 76°/13  mm.,  d  1-7475,  nD 
1*5329,  of  Bouis’  epidibromohydrin,  which  from  a 
comparison  of  its  b.  p.  with  that  of  ap-dibromopentane, 
b.  p.  68°/14  mm.,  and  the  formation  of  the  bromides 
CH2Br*CH!CHR  by  the  action  of  phosphorus  tri- 
bromide  on  the  alcohols  CH2*CH*CHR*OH,  is  re¬ 
garded  as  a.$-dibromo-A$-pentene  and  not  Py-dibromo- 
A°-pentene.  The  latter,  b.  p.  56°/ 11  mm.,  1-711, 
nD  1*5182,  is  obtained  when  a Py-tribromopentane  is 
treated  with  potassium  under  reduced  pressure.  Zinc 
dust  and  alcohol  convert  it  into  ethylallene,  b.  p. 
43— 45°,  whilst  on  repeated  distillations  a  fraction, 
b.  p.  72°/ll  mm.,  is  always  obtained,  indicating  the 
progressive  isomerisation  of  the  Py-  into  ap-dibromo- 
A^-pentene.  py-Dibromo-Att-pentene  is  also  obtained 
by  addition  of  bromine  to  ethylallene  and  in  smaller 
amounts  from  potassium  and  apy-tribromopentane 
under  normal  pressure.  With  magnesium  methyl 
bromide  ap-dibromo-A^-pentene  is  converted  into 
y- brortio- -hexene,  b.  p.  34°/16  mm.,  d21  1*197,  nD 
1459,  yielding  with  cold  bromine  in  absence  of 
solvent  mainly  $yy4ribromohexane,  b.  p.  105 — 106°/ 
9  ram.,  dn  1*9434,  nD  1*5508,  together  with  p y-dibrmno- 
hexane,  b.  p.  73 — ?4°/10  mm.,  d 20  1-5995,  1*5042, 
giving  with  zinc  dust  Ay-hexene,  b.  p.  64°/753  mm., 
d19  0*6807,  nD  1-394,  and  a  tetrabromohexane,  b.  p. 
151°/12  mm.,  d  2*225,  nD  1*586.  pyy-Tribromohexanc 
is  converted  by  sodium  ethoxide  into  yB-dibronio- 
&v 'hexene,  b.  p.  60 — 61°/9  mm.,  d®  1*6128,  nD  1-514, 
which  with  zinc  dust  in  alcohol  yields  Av-hexinene 
b.  p.  79— 80°/770  mm.,  m.  p.  -51°,  0*724,  %t> 

14115,  together  with  a  fraction,  b.  p.  65 — ■70°/770  mm., 
yielding  a  silver  salt,  probably  y- methyl -Aa-pentincne, 
and  possibly  due  to  the  presence  of  py-dibromo- 
A^-pentene  in  the  ajMsomeride.  As  in  the  case  of  the 
heptinenes  and  octinenes,  the  b.  p.  of  the  A^-hexmcnes 
lies  between  those  of  the  Aa-  and  A^-isomerides. 

Magnesium  ethyl  bromide  and  ap-dibromo-A^- 
pentene  similarly  yield  propylallene  and  B-bromo- 
A B-hej)te?ie,  b.  p.  53-5°/25  mm.,  ^44-5 — 45°/12  mm., 
14742,  nD  1463,  which  with  alcoholic  potassium 
hydroxide  gives  a  little  y-ethyl-Aa-pentinene,  b.  p* 
87—88*5*,  <P  0*7246,  nD  1*4043  (cf.  PrAvost,  this  vol., 
46),  and,  chiefly,  A^-heptinene,  b.  p.  105 — 106°,  d* 
0*7337,  7iD  1*415.  a-Bromo-A^-butane  with  bromine 
yields  ap y4*ibromobutane?  b.  p.  101 — 101*5°/13  mm., 
m.  p.  —19°,  converted  by  potassium  into  xB-dibromo- 


AP'bitiene,  b.  p,  58*5— 59*5°/12  mm.,  d*  1*88,  nD 
1*5392,  and  fly-dibromo-Aa-butme,  b-  p.  50 — -52°/ 
17  mm.,  dn  1*8698,  1-536.  The  latter,  which  is  also 

obtained  by  addition  of  bromine  to  methylallene,  is 
slowly  transformed  into  the  ap-isomeride  even  at  the 
ordinary  temperature.  R.  Bktghtman* 

Fseudolialogeiis.  IV,  Hydrolysis  constants  of 
bromotricyanome  thane  and  of  cMoro»f  bromo-, 
and  iodo4rimtromethanes.  L,  Bulckenbach  and 
K.  Huttner  (Bar.,  1929,  62,  [B],  2065—2075;  cf. 
this  vol.,  302). — An  extension  of  the  nomenclature 
proposed  previously  (loc,  cit.)  is  advocated  to  chloro- 
trinitrome thane  etc.,  which  is  therefore  designated 
ehlorotrinitromethyl .  The  chemical  properties  of 
chloro-,  bromo-,  and  iodo-trinitro methane  are  in 
complete  harmony  with  those  of  bromotrieyano- 
methane.  In  chlorotrinitromethane  the  trinitro- 
methyl  group  is  the  more  electronegative  com¬ 
ponent  ;  the  decomposition  potential  of  potassium 
trinitromethyl  in  G4A*aqueous  solution  is  about 
2*0  volts,  thus  approximating  closely  to  that  of  04  AT- 
potassium  chloride.  Hydrolysis  of  the  compounds  is 
represented  by  the  equation  ^C=[H']x  [pseudohal/]  X 
[hal.*OH]/[hal*pseudohal.]  and  is  determined  by  con¬ 
ductivity  measurements.  Among  halogenotrinitro- 
methane  compounds,  the  iodo- compound  is  most 
completely  hydrolysed,  thus  resembling  iodine  mono¬ 
chloride.  In  extent  of  hydrolysis,  bromotrieyano- 
methane  shows  a  similarity  to  bromine  which  is  not 
observed  with  bromotrinitromethane.  In  general, 
the  relationships  observed  during  hydrolysis  support 
the  similarity  of  the  halogenotrinitro-  and  halogeno- 
tricyano-methane  compounds  with  the  halogens,  but 
exceptions  exist,  since  the  chlorine  in  chlorotrinitro¬ 
methane  is  much  less  labile  than  in  the  chlorine 
molecule  itself.  H.  Wren. 

Spectrochemistry  of  aliphatic  nitron-com¬ 
pounds.  K.  von  Afwers  and  L.  Harres  (Ber., 
1929,  62,  [B],  2287—2297). — Spectroscopical  examin¬ 
ation  of  the  compounds  CHC13>  CC14,  CHBr3,  CBr4, 
CH(C02Et)3,  (C02Me)aC(C02Et)2,  C(C02Et)4,  and 
(C02Et)3C>C0*C02Et  docs  not  give  a  perfectly  uni¬ 
form  picture,  but  shows  that,  in  general,  accumulation 
of  negative  substituents  at  a  carbon  atom  does  not 
cause  marked  deviations  from  the  normal  spectre- 
chemical  behaviour,  although  small  local  irregularities 
are  observed.  With  aliphatic  polynitro-eompounds, 
spectrochemistry  has  not  a  firm  basis.  All  mononitro* 
derivatives  investigated  are  spcctrochemically  normal, 
but  deviations  occur  as  the  nitro -groups  accumulate, 
and  it  is  doubtful  whether  these  are  due  to  structural 
changes  or  are  to  be  regarded  as  optical  anomalies  i 
On  spectrochemical  Grounds  there  is  no  support  for 
the  three-ring  formula.  If  it  is  assumed  that,  since 
the  spectrochemical  behaviour  of  polynitro-com* 
pounds  does  not  correspond  with  the  hypothesis  of 
pure  nitro-forms,  these  compounds  must  contain 
groups  of  another  kind,  it  is  probable  that  the  isomer- 
isation  of  tho  true  nitro- compounds  ocours  according 
to  a  definite  general  scheme  leading  either  to  nitrites  or 
nitrones ;  the  balance  of  the  evidence  is  in  favour  of 
the  nitrone  formulation,  since  irregularities  are 
observed  for  the  nitrite  structure  for  which  there 
appear  to  be  no  adequate  reasons.  The  case  of 
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tetranitromethane  is  discussed  in  detail.  The  fol¬ 
lowing  data,  amongst  others,  are  recorded  :  carbon 
tetrachloride,  df  1*5933,  nfu  1*45881;  bromoform, 
df*  2*8833,  ng?  1-59632;  carbon  tetrabromide,  df*s 
2*9609,  1*59998;  bromoplcrin,  df*  2*7922, 

1*58009;  ethyl  br om onitrom alonate,  if*  T4835,  nfu 
1*45500 ;  dichlorodinitromethane,  df*8  1*6606, 
1*45871 ;  nitroform,  df*3  1*5967,  rngj  1*44511 ;  trinitro- 
ethane,  df7  1*4223,  1*42005;  chiorotrinifcro- 

mcthane,  df*8  1*6810,  nf 1*45050 ;  bromotrinitro- 
methane,  d/°  2*0443,  1*48175;  tetranitromethane, 

df3  T6377,  nfu  1*43766;  ethyl  nitroaeetate,  b.  p. 
94°/ll  mm.,  df1  1*2115,  1-42692 ;  ethyl  ocmitro- 

acetate  ethyl  ether,  b.  p.  88°/3*5  mm.,  df'1  1*1680, 
n)^  1*45799.  H.  Week. 

Thermal  decomposition  of  primary  aliphatic 
alcohols.  K.  Kashima  (Bull.  Chem.  Soc.  Japan, 
1929,  4,  177—190). — The  relative  amounts  of  ethers 
and  olefines  produced  when  methyl,  ethyl,  propyl, 
butyl,  and  amyl  alcohols  are  being  dehydrated  over 
Japanese  acid  clay  at  200—400°  are  recorded.  The 
amounts  of  ether  formed  decrease  with  increase  of 
mol.  wt.  of  the  alcohol  and  also  with  higher  reaction 
temperatures,  being  almost  zero  at  400°,  Above  300° 
almost  quantitative  decomposition  into  the  olefine 
takes  place.  Butyl  alcohol  gives  a  mixture  of  Att~  and 
A^-butene,  the  latter  being  formed  from  the  former  by 
movement  of  the  double  linking  under  the  catalytic 
influence  of  the  clay.  Methyl  alcohol  gave  small 
amounts  of  hexaraethylbenzene  in  addition  to  the 
main  products.  From  considerations  of  the  heats  of 
formation  it  is  concluded  that  ethers  are  first  formed 
and  are  further  decomposed  by  the  action  of  the 
catalyst.  A.  A.  Goldberg, 

Determination  of  ethyl  alcohol  by  chromic 
oxidation.  L.  Semichon  and  M.  Flanzy  (Ann. 
Falsify  1929,  22,  414—415;  cf.  B.,  1929,  449),— 
Boldin's  method  is  considered  to  be  longer,  less 
sensitive,  and  to  require  greater  attention  to  avoid 
loss  of  aldehyde  than  the  method  recommended  by 
the  authors  (be.  ciL ),  H.  J.  Dowden. 

Conflgnrative  relationships  of  heptan-y-oi  and 
octan-S-ol  to  lactic  acid.  Effect  of  imsaturation 
on  optical  activity.  P,  A.  Levene  and  EL  L. 
Haller  (J.  Biol,  Chem.,  1029,  S3,  579 — 589).— 
from  crotonaldehyde  and  magnesium 
butyl  bromide,  has  b.  p.  78±l“fi°/20  mm.;  the 
I-carbinol  (hydrogen  pMhalate ,  [«]D  —7*7°  in  alcohol, 
the  resolution  being  made  with  cinchonidine)  has 
[«]d  —3*0°  without  solvent,  and  is  dextrorotatory  in 
ethereal  solution.  When  reduced  with  hydrogen  and 
palladium  it  gave  d -octan-d-ol,  b.  p.  79°/20  mm,,  [a]f 
+0*27°  in  alcohol  (kevorotatory  in  ether).  With 
ozone  it  yielded  d-a-hydroxyhexaldeJiyde,  b.  p,  60 — 64°/ 
1  mm.,  [a]ff  +19*9°  in  alcohol,  reduced  with  sodium 
amalgam  to  d-hexane-a$-dwl,  b,  p.  85 — 90°/I*5  mm,, 
l«]u  +5*7°  in  alcohol  (naphihylcarbamate,  m.  p.  165 — 
168°,  [ajg  —7*1*  in  acetic  acid).  A^Eepten-y-ol 
hydrogen  pMhalate,  m,  p.  66 — 67°,  was  resolved  with 
strychnine ;  from  the  insoluble  salt  was  obtained  the 
l-carbinols  b.  p,  65°/20  mm.,  [a]25  —22*2°  without  sol¬ 
vent,  which,  on  reduction,  gave  d -hepian-y-ol,  b.  p, 
66 — 67°/20  mm.,  [a]D  +6*7°  without  solvent, 
1*4198,  and,  with  ozone,  yielded  ba-hydroxyhexalde- 


hyde,  [a]p  —28*8°  in  alcohol.  ^A°-Hexen-y-ol  was 
treated  with  ozone,  and  the  crude  a t-hydrozyvaleroMe- 
hyde,  [a]45  +23*0°,  was  reduced  to  d-pentane-afi-dioh 
b.  p,  88 — 90° /2  mm.,  [a]25  +16*8°  in  alcohol  (phenyl- 
carbamate,  m,  p.  108— 110°,  [a]28  +18*2°  in  alcohol). 
d-Oetan-5-ol  and  d-heptan-y-ol  are  therefore  related  to 
one  another  and  to  l-a-hydroxy-tt-hexoic  acid; 
further,  d-hexan-y-ol  is  related  to  Z-ot- hydroxy-?t- 
valeric  acid.  The  optical  relationships  here  observed 
between  corresponding  saturated  and  unsaturated 
carbinols  are  in  disagreement  with  those  recorded  by 
Kenyon  and  Snellgrove  (A.,  1925,  i,  771),  The 
effect  of  introduction  of  a  double  linking  on  the  optical 
activity  of  a  carbinol  depends  both  on  its  distance  from 
the  asymmetric  carbon  atom  and  on  whether  it  is 
situated  in  the  lighter  or  heavier  radical. 

C.  R.  Harington. 

Secondary  citronellol  [p£-dimeihyl-A&-octen- 
H”Ol]*  J.  Dceuvre  (Bull,  Soc.  chim.,  1929,  [iv], 
45,  710 — 715) . — Magnesium  methylheptenyl  bromide 
(this  vol.,  907)  and  acetaldehyde  yield  a  fraction,  b.  p, 
119 — 120°/760  ram.,  containing  a  mixture  of  hydro¬ 
carbons,  C8H10  and  C8H14  (this  voL,  1038),  a  methyl 
ketone,  b.  p.  84 — 87°/13  mm,,  probably  p^-dimethyl- 
A^-octen-^-one,  by  reaction  of  the  secondary  magnes¬ 
ium  derivative,  CMe2tCH*[CH2]2'[CHMe]2*OMgBr,  with 
excess  of  aldehyde,  and,  mainly,  secondary  citronellol 
($£-dimethyi-AP~octe7i-ri~Ql)i  b.  p.  101 — 103°/13  mm., 
df  0*857,  nlD  1*4570,  which  on  quantitative  ozonisation 
(this  vol.,  542)  affords  7%  of  formaldehyde,  13%  of 
formic  acid,  and  78%  of  acetone,  indicating  that  the 
sec.  -citronellol  is  a  mixture  of  20%  of  the  a(raethylenic)- 
form  (pC-dimethyl-Aa.octen--jQ-ol)  and  78%  of  the 
p-form.  The  original  methylheptenyl  bromide  con¬ 
tained  22%  of  the  a-  and  76%  of  the  p-form,  Simi¬ 
larly,  the  sec.* citronellol,  b.  p.  106 — 108°/ 1 9  mm.,  df 
0*858,  Tip  1*4557,  obtained  from  natural  methyl- 
heptenono,  by  conversion  into  its  glycidic  ester,  b.  p. 
143— 145°/18  mm.,  df  0*978,  »JJ  1*454  (Verley,  A., 
1924,  i,  865),  hydrolysis  with  alcoholic  potassium 
hydroxide  to  ^-dimethyl- A^-hepten-ri-al  (yield  30%), 
b.  p.  80°/19  mm.,  df5  0*853,  nf  5  1*4447  (together  with 
products  of  b.  p.  above  145°/19  mm,),  and  condens¬ 
ation  of  the  aldehyde  with  magnesium  methyl  iodide 
(yield  60%),  is  probably  a  mixture  of  the  sc-  and 
P-forms  essentially  in  the  proportion  in  which  they  are 
present  in  the  natural  methylheptenone*  On  de¬ 
hydrogenation  at  250°/15  mm,  in  presence  of  reduced 
copper  catalyst,  see. -citronellol  is  converted  (yield 
50%)  into  dimethyl- A^-octen-y]-one,  b.  p.  87°/13  mm., 
df2  O' *85 1 ,  1  *446 1 ,  probably  a  mixture  of  the  a-  and 

p-forms.  -Dimethyl- A^-nonen-r^-ol,  from  magnesium 
methylheptenyl  bromide  and  propaldehyde,  has  b.  p* 
114—116716  mm.,  df  0*856,  ng  1*4543. 

R.  Brightman, 

Action  of  potassium  mercuri-iodide  in  alkaline 
medium  on  polyhydric  alcohols  and  related 
substances.  Analytical  applications,  P.  Fleijry 
and  J.  Marque  (X  Pharm.  Chim.,  1929,  [viii],  10, 
241 — 258). — Various  polyhydric  alcohols,  mannitol, 
dulcitol,  inositol,  erythritol,  glycerol,  and  glycol,  and 
related  polysaccharides,  both  reducing  and  non¬ 
reducing,  dextrose,  sucrose,  raffinose,  stachyose,  and 
glycogen,  are  oxidised  by  potassium  mercuri-iodide  in 
alkaline  solution  at  100  ,  and  the  effect  of  con- 
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centration  and  time  of  heating  on  the  course  of  the 
reaction  has  been  studied.  The  amount  of  oxidation, 
measured  by  the  quantity  of  the  reagent  which  is 
reduced,  increases,  towards  a  limit,  with  increasing 
concentration  of  alkali,  with  increasing  concentration 
of  mercuri-iodide  if  this  is  also  accompanied  by  a 
corresponding  increase  in  the  volume  of  sodium 
hydroxide  added,  and  with  time;  but  after  30—40 
rain,  for  a  given  concentration  of  mercuri-iodide  it  is 
almost  independent  of  time  and  is  fixed  at  various 
limits  depending  on  the  alkalinity.  Under  the  con¬ 
ditions  given  below  the  maximum  quantity  of  oxygen 
taken  up  by  the  polyhydrie  alcohols  studied  slightly 
exceeds  1  atom  for  each  atom  of  carbon.  Similar 
results  are  obtained  with  the  polysaccharides,  but  these 
are  more  resistance  to  attack  the  greater  is  their  mol. 
wt.  On  the  other  hand,  various  hydroxy-acids, 
glycollic,  lactic,  gluconic,  malic,  tartaric,  saccharic, 
rnueic,  citric,  and  salicylic,  are  unattacked  or  only 
very  slightly  attacked,  the  protective  influence  of  the 
carboxyl  group  being  evident  in  the  greater  resistance 
of  dibasic  than  of  monobasic  acids.  On  the  basis  of 
these  results  the  method  has  been  applied  to  the 
determination  of  the  alcohols  mannitol,  dulcitol, 
inositol  (anhydrous),  and  glycol,  the  iodometric 
method  of  Baudouin  and  Lewin  (A.,  1927,  476)  and 
of  Rupp  (A.,  1905,  ii,  484)  being  followed,  but  with  the 
addition  of  8 — 10  c.c.  of  a  10%  aqueous  suspension 
of  precipitated  barium  sulphate.  This  absorbs  the 
precipitated  mercury  and  keeps  it  in  a  fine  state  of 
division  so  that  it  is  readily  soluble  in  the  known  volume 
of  standard  iodine  solution  which  is  added.  The 
excess  of  the  latter  is  titrated,  after  a  few  minutes, 
with  standard  sodium  thiosulphate  solution.  Under 
these  conditions  (described  in  detail  in  the  original) 
10  mg.  of  the  above  alcohols  are  equivalent,  re¬ 
spectively,  to  7*31,  6*86,  7*34,  and  7*15  c.c.  of  0*1  N- 
iodine  solution.  J.  W.  Baker. 

Action  of  hydrogen  bromide  and  bromine  on  a 
glycol  of  the  ethylenic  series.  J.  Salkind  and 
S.  Sabojev  (Ber.,  1929,  62,  [J5],  2169—2176;  cf.  A., 
1927,  443). — Treatment  of  ge-climethyl-A^-hexene- 
pE-diol  (g- variety)  with  saturated,  aqueous  hydro- 
bromic  acid  at  the  atmospheric  temperature  affords 
2:2:5:  5-tetramethyl-2  :  5-dihydrofuran,  b.  p.  102 — 
103°,  and  a  very  unstable,  liquid  dibromide,  C8H14Br2, 
b.  p,  117 — 120°/18  mm.,  which  is  completely  resinified 
in  2 — 3  days.  If  the  diol  is  added  very  gradually  to 
the  well-cooled  hydrobromic  acid  and  the  product 
is  worked  up  after  \  hr.,  an  isomeric  dibromide,  m.  p. 
55—57°,  stable  in  anhydrous  ether,  but  very  easily 
resinified  if  exposed  to  air,  is  obtained.  The  liquid 
compound  is  converted  by  cold  10%  potassium 
hydroxide  into  2:2:5:  5-tetramethyl-2  :  5-dihydro¬ 
furan,  whereas  the  solid  substance  regenerates  the 
original  glycol.  They  are  regarded  as  the  cis-  and 
tYaJns-$z-dibromo-$£-dmiethyl-&?-hexeM3.  They  add 
bromine  in  chloroform  solution,  giving  letrabromodi- 
methylhexane,  m.  p.  101°,  and  unstable  yfe-tribromo- 
$t-dimeihyl-&P -hexene.  When  the  diol  is  treated  with 
hydrobromic  acid  at  40—50°,  S-bromo-2  :  2  :  5  :  5- 
tetramethyltetrahydrofuran,  b.  p.  115 — 120°/14  mm.,  is 
produced.  Addition  of  the  diol  to  hydrogen  bromide 
in  glacial  acetic  acid  leads  to  the  formation  of  the 


stable  gye-tribromo- ps-dimethylhexane,  b.  p.  135— 
140°/13  mm.,  hydrolysed  with  difficulty  to  3-bromOt 
2:2:5:  5 - tetrame thyl te trahydrof uran  (cf.  supra), 
and  a  product  of  m.  p.  52 — 55°.  Tetramethyldi- 
hydrofuran  is  transformed  by  bromine  in  chloro¬ 
form  into  3  :  ^-dibromo-2  :  2  :  5  :  5 - ieirameihyUeira - 
hy dr  of  uran,  b.  p.  100 — 101°/15  mm.,  m.  p.  32 — 
33°.  Tetramethylbutenediol  and  bromine  in  ether 
afford  yS-dibromo- ge-dimethylhexane- gs-diol,  m.  p. 
98*5 — 99*5°,  and  a  heavy  oil  which  could  not  be 
purified,  but  passes  when  treated  with  steam  into  a 
resin  and  3  :  4-dibromo-2  :  2  :  5  :  5-tetramethyltetra- 
hydrofuran.  The  dibromo-glycol  is  hydrolysed  by 

potassium  carbonate  to  the  dioxide,  j 


b.  p.  73 — 74°/20  mm.,  172 — 173°/atm,  press,,  df 
0*9506,  1*42632,  converted  by  hot  water  into 

pe-dimethylhexane-PySs-tetraol,  m.  p.  153 — 154°,  and 
by  hydrobromic  acid  into  $z-dibromo-$z~dimethyl- 
hexa?ie-y$-diol,  m.  p.  119 — 120°.  H.  Wren. 


Action  of  chlorosulphonic  acid  on  aldehydes. 
K.  Fuchs  and  E.  E.  Katscher  (Ber.,  1929,  62,  [B], 
2381- — 2386 ;  cf.  A.,  1928,  43). — Acetaldehyde  and 
paracetaldehyde  react  vigorously  with  chlorosul¬ 
phonic  acid,  yielding  dark  products  which  are  soluble 
in  water  and  not  analogous  to  those  derived  from 
formaldehyde.  Trichloroacetaldehvde  yields  up  to 
65%  of  octachlorodiethyl  ether,  (CC13*CHC1)20,  b.  p. 
130 — 13l7H  mm.,  m.  p.  47°,  which  separates  when 
the  reaction  mixture  is  cooled  to  — 50° ;  hydrogen 
chloride  and  traces  of  carbonyl  chloride  are  evolved. 
The  filtrate  from  the  ether  yields  ehloralide,  m.  p. 
114—115°,  after  long  preservation.  Tetraehloro- 
ethyl  hydrogen  sulphate  appears  to  be  the  primary 
product  of  the  action,  since  water-soluble  compounds 
are  initially  obtained  which  are  hydrolysed  to  chloral 
hydrate,  sulphuric  and  hydrochloric  acids.  Similar 
results  are  obtained  with  metachloral  and  chloral 
hydrate.  Fluorosulphonic  acid  and  polymeric  form¬ 
aldehyde  even  at  90°  yield  compounds  soluble  in 
water  and  possibly  containing  fluoromethyl  alcohol. 
Chloral  and  fluorosulphonic  acid  afford  octachloro¬ 
diethyl  ether  in  20—25%  yield. 

Octachlorodiethyl  ether  reacts  with  aromatic  and 
aliphatic  Grignard  reagents,  but  the  isolation  thereby 
of  a- alkylated  or  -arylated  hexachlorodiethyl  ethers 
has  not  been  effected.  H.  Wren. 


Highly-polymerised  compounds.  XX.  Poly¬ 
ethylene  oxides.  H.  Staudinger  and  O.  Schweit¬ 
zer  (Ber.,  1929,  62,  [B],  2395— 2405).— Polymeris¬ 
ation  of  ethylene  oxide  in  the  presence  of  tertiary 
amines,  alkali  metals,  or  stannic  chloride  gives  ether¬ 
like  compounds,  •[CH2-CH2-0]*n.  Polymerisation 
occurs  somewhat  irregularly  and  is  sometimes  auto- 
eatalytically  accelerated  so  as  to  give  rise  to  violent 
explosions,  thus  indicating  a  possible  danger  in  the 
technical  use  of  ethylene  oxide  compressed  in  steel 
flasks.  Sunlight,  ultra-violet  light,  and  Florida  earth 
do  not  induce  the  change.  Gaseous  ethylene  oxide 
and  stannic  chloride  vapour  give  a  solid  polymeride 
and  dioxan. 

The  polyethylene  oxides  are  more  stable  than  the 
polyoxymethylenes,  but  are  decomposed  above  300°, 
not  into  monomeric  ethylene  oxide,  but  into  unsatur- 
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ated  products  of  higher  b.  p.  and  readily  volatile 
materials  containing  acetaldehyde  and  acraldehyde. 
They  dissolve  readily  in  water,  alcohol,  benzene,  and 
chloroform,  but  not  in  light  petroleum  or  ether. 

The  polyethylene  oxides  can  be  separated  by 
addition  of  ether  to  the  benzene  solution  into  a  series 
of  polymeric  homologues,  the  m.  p.  and  viscosity  in 
water  and  bonzene  of  the  individual  fractions  in¬ 
creasing  with  increase  in  mean  mol.  wt.  The  relative 
viscosity  is  greater  in  water  than  in  benzene,  so  that 
the  viscosity  of  solutions  of  highly  polymerised  com¬ 
pounds  depends,  not  only  on  the  length  of  the  mole¬ 
cules,  but  also  on  the  solvent. 

When  cooled,  the  molten  polyethylene  oxides 
crystallise,  the  process  commencing  at  individual 
nuclei  and  spreading  concentrically  in  all  directions. 
The  operation  thus  resembles  that  in  paraffin  wax. 
The  polyethylene  oxides,  like  the  polyoxymethylenes 
and  the  paraffins,  are  rontgenographieally  well 
crystallised.  It  is  therefore  established  that  the 
power  to  crystallise  is  not  confined  to  completely 
homogeneous  substances,  but  is  also  possible  with 
molecules  of  unequal  length  but  similar  mode  of 
structure.  The  crystallisation  of  cellulose  deriv¬ 
atives,  for  example  cellulose  acetates,  is  not  a  proof 
that  the  product  is  composed  of  small,  homogeneous 
molecules,  but  thread  molecules  of  cellulose  acetates 
can  separate  from  a  solution  in  such  a  manner  that 
lattice-like  arrangement  of  the  molecules  results. 
Similarly,  the  crystallisation  of  caoutchouc  is  not 
evidence  of  its  structure  from  uniform,  small  funda¬ 
mental  molecules.  H.  Wren. 

Determination  of  organic  peroxides.  S. 
Marks  and  E.  S.  Morrell  (Analyst,  1929,  54,  503 — 
508). — A  quantitative  result  is  obtained  by  adding 
potassium  iodide  (2  c.c.  of  concentrated  solution  or 
2  g.  of  powder)  to  0*2  g.  of  the  peroxide  dissolved 
in  25  c.c.  of  glacial  acetic  acid,  and  after  a  few 
minutes,  diluting  with  about  100  c.c.  of  water  and 
titrating  with  0TA7-sodium  thiosulphate  solution. 
The  result  of  a  blank  test  is  deducted.  The  method 
is  applicable  to  straight -chain  compounds.  In  the 
case  of  oxidised  oils  1  g.  is  dissolved  in  25  c.c.  of 
acetic  acid,  and  1  c.c.  of  50%  sulphuric  acid  and 
2  c.c.  of  cold  saturated  potassium  iodide  solution  are 
added ;  after  keeping  in  the'  dark  for  24  hrs,  in  a 
closed  vessel  the  mixture  is  diluted  and  titrated  as 
before,  a  benzoyl  peroxide  control  and  two  blanks 
being  made.  D.  6.  Hewer. 

Alkyl  peroxides.  III.  Methyl  hydrogen  per¬ 
oxide.  A.  Rieche  and  F.  Hitz  (Ber.,  1929,  62,  [B], 
245S— 2474;  cf.  A.,  1928,  734;  this  vol.,  292).— 
Dilute  solutions  of  methyl  hydrogen  peroxide  may 
be  prepared  by  the  action  of  methyl  sulphate  and 
potassium  hydroxide  on  10%  hydrogen  peroxide 
followed  by  distillation  of  the  acidified  solution.  For 
the  preparation  of  the  homogeneous  compound,  b.  p. 
38— 40°/65  mm.,  df  0*9967,  wg  1*36408,  the  aqueous 
distillate  is  exhaustively  extracted  with  ether  and  the 
extract  is  dried  for  a  protracted  period  over  anhydrous 
copper  sulphate  and  distilled  over  sodium  sulphate. 
Methyl  hydrogen  peroxide  is  a  colourless  liquid  with 
an  intensely  unpleasant  odour.  It  explodes  violently 
when  heated,  and  is  very  sensitive  to  shock  when  hot. 


The  oxidising  action  of  methyl  hydrogen  peroxide 
exceeds  that  of  the  dialkyl  peroxides,  but  is  inferior 
to  that  of  hydrogen  peroxide.  With  hydrogen 
iodide  reaction  is  complete  only  after  some  hours,  and 
does  not  lead  to  the  quantitative  production  of 
methyl  alcohol.  It  reacts  rapidly  but  incompletely 
with  titanium  trichloride  or  sulphurous  acid.  It  does 
not  react  with  acid  permanganate.  With  excess  of 
hot,  strongly  alkaline  permanganate  the  peroxide  is 
completely  transformed  into  carbon  dioxide  and  the 
residual  permanganate  can  be  titrated,  but  elementary 
analysis  is  the  most  certain  criterion  of  homogeneity. 
In  freezing  benzene  the  peroxide  is  associated,  but 
normal  values  for  the  mol.  wt.  are  obtained  in  water. 
Aqueous  solutions  freely  dissolve  barium  and  calcium 
hydroxides,  giving  readily  soluble  salts.  In  alkaline 
solution,  methyl  hydrogen  peroxide  vigorously  evolves 
hydrogen  mixed  with  a  little  oxygen  and  leaves 
mainly  formate.  Since  the  change  is  greatly  acceler¬ 
ated  by  addition  of  formaldehyde,  monohydroxy- 
dimethyl  peroxide,  MeO*0*CH2‘OH,  is  regarded  as  an 
intermediate  product,  and  since  hydrogen  is  liberated 
in  the  atomic  state,  the  change  is  represented  by  the 
scheme  :  2MeOOH — >  2H-CH0+2H2O; 

2MeOOH+2H-CHO  — >  2MeOOCH9-OH ; 
2MeOOCH„*OH  — >  2Me0"+2H*002H+2H; 

2MeO"  — »■  MeOH+H-CHO  ±^>MeO-O-CH3-0H, 
etc.  Ethyl  hydrogen  peroxide  decomposes  when 
warmed  in  alkaline  solution,  evolving  very  little 
hydrogen.  After  addition  of  formaldehyde  to  the 
concentrated  solution  almost  explosive  evolution  of 
hydrogen  is  observed.  Ethyl  alcohol  is  formed  in 
rather  more  than  the  calculated  amount,  and  the  pro¬ 
duction  of  acetaldehyde  is  betrayed  by  the  brown 
colour  of  the  solution ;  the  presence  of  acetic  acid  can 
Be  detected.  In  presence  of  spongy  platinum  methyl 
hydrogen  peroxide  decomposes  vigorously,  mainly  into 
carbon  dioxide  and  methyl  alcohol ;  formaldehyde  and 
formic  acid  are  produced  in  minor  amount.  Methyl¬ 
ene-blue  is  decolorised  by  methyl  hydrogen  peroxide 
in  alkaline  solution  in  presence  or  absence  of  form¬ 
aldehyde.  Dinaphthylene  dioxide  4  :  4'-quinone  is 
reduced  by  methyl  or  ethyl  hydrogen  peroxide,  alkali, 
and  formaldehyde,  but  not  by  methyl  hydrogen 
peroxide  and  alkali,  Indigotin  and  anthraquinone 
are  not  reduced  by  methyl  hydrogen  peroxide  and 
formaldehyde,  although  ethyl  hydrogen  peroxide 
reacts  with  anthraquinone  in  presence  of  formalde¬ 
hyde  and  alkali.  In  very  weakly  alkaline  solution 
at  the  ordinary  temperature  leueomet hy lene -bl u e 
immediately  becomes  coloured  by  methyl  or  ethyl 
hydrogen  peroxide  in  presence  or  absence  of  form¬ 
aldehyde  ;  the  last-named  compound  does  not 
function  as  activator.  If  an  alkaline  solution  of 
potassium  ferricyanide  is  added  to  an  ethereal 
solution  of  methyl  hydrogen  peroxide,  potassium 
ferrocyanide  is  formed  and  a  peroxide  can  be 
extracted  from  the  aqueous  solution,  which  contains 
nearly  the  whole  of  the  active  oxygen  originally 
present  in  the  methyl  hydrogen  peroxide. 

Monohydroxydimethyl  peroxidet  which  does  not  boil 
below  50°/20  mm.,  is  a  colourless,  fairly  mobile  liquid 
of  unpleasant  odour  which  explodes  violently  when 
heated.  It  is  associated  in  benzene.  It  evolves 
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hydrogen  when  treated  with  alkali  at  the  ordinary 
temperature* 

Ethyl  hydrogen  peroxide,  b.  p.  41 — 42°/dd  mm,, 
df  6*955,  nD  1*3833,  is  obtained  analogously  to  methyl 
hydrogen  peroxide.  Constancy  of  d  and  n  are  the 
most  trustworthy  criteria  of  homogeneity,  since  the 
determinations  with  titanium  trichloride  or  iodo- 
metrically  are  untrustworthy  and  combustion  in  a 
stream  of  nitrogen  gives  results  about  1*7%  low  for 
carbon.  H.  Wren. 

S-Chloroethyl  carbonate  and  sulphate.  V. 
Nekrassov  and  J.  F,  Komissarov  (J.  pr.  Chem., 
1929,  [ii],  123,  160 — 168). — Treatment  of  anhydrous 
ethylene  ehlorohydrin  with  carbonyl  chloride  at  0° 
affords  p-cliloroethyl  chloroformate  (I),  b.  p.  152*5°/ 
752  mm.,  df  1*3825,  nf  1*4465,  also  obtained  in 
presence  of  water  and  calcium  carbonate.  When  I 
is  treated  with  ethylene  ehlorohydrin  at  130 — 150° 
p -cMoroethyl  carbonate,  b.  p.  240 — 241°,  115°/8  mm., 
m.  p.  8*5°,  df  1*3506,  ftf  1-4610,  is  obtained.  The 
same  ester  is  formed  by  the  action  of  ethylene  chloro- 
hydrin  on  trichloromethyl  chloroformate  (II),  and 
also  when  I  is  boiled  with  p-cbloroethyl  nitrite  (III). 
Carbonyl  chloride  and  III  at  65°  yield  I,  whilst  II 
and  III  give  I  and  a  small  amount  of  the  carbonate. 

Ethylene  ehlorohydrin  and  sulphury  1  chloride  at 
165°  afford  fi-cJiloroethyl  sulphate ,  b.  p.  150 — 152°/7 
mm.,  m.  p.  11°,  df  1*4801,  1*4622,  also  formed 

from  sulphuryl  chloride  and  III.  Appreciable 
amounts  of  di-p-chloroethyl  ether  are  formed  during 
these  reactions.  H.  Burton. 

Synthesis  of  mixed  fatty  and  amino-acid 
glycerides.  M.  Weizmann,  L.  Haskelberg,  and 
S.  Majlkowa  (Z.  physiol.  Chem.,  1929,  184,  241 — 
245). — Allylphthalimide ,  m.  p.  65 — 65-5°,  is  bromin- 
ated  in  chloroform  solution  to  $y-dibromopropyl- 
pkthalimide,  m.  p.  107—108°,  which  is  hydrolysed  by 
48%  hydrobromic  acid  to  fiy-dibromo-a-aminopropane 
hydrobromide,  m.  p.  164°.  Resolution  of  the  base 
and  successive  conversion  into  the  d-dibromohydrin 
and  epibromohydrin  is  effected  by  Abderhalden  and 
Eiehwald’s  method  (A.,  1914,  i,  801),  d-Glycerol 
a-monobromohydrin  (obtained  by  hydrolysis  of  the 
epibromohydrin  with  cold  hydrochloric  acid)  gives 
with  palmityl  chloride  in  presence  of  pyridine  and 
chloroform  the  l-fiy-dipalmitate,  m.  p.  62 — 63°, 
[a]  —32*5°  in  95%  alcohol.  An  inactive  a-leucyl- 
$y-dipcdmitylglyceride ,  m.  p.  216°,  is  obtained  in  32% 
yield  when  the  dry  sodium  salt  of  leucine  is  heated 
with  the  d~dipalmitate  at  150 — 160°.  H.  Burton. 

Conversion  of  alkyl  sulphites  into  chloro- 
snlphonates  and  normal  sulphates.  R.  Levail- 
Lant  (Compt.  rend.,  1929,  183,  465 — 467). — Chlorine 
acts  on  alkyl  sulphites,  in  a  freezing  mixture,  to  give 
good  yields  of  the  corresponding  alkyl  chlorosulphon- 
ate:  R2S03+C12  — >RC1+R0*S02C1,  and  thus  are 
prepared  methyl  (90%  yield),  ethyl  (87%),  and 
ft -propyl  chlorosulphonates.  By  the  action  of  thionyl 
chloride  on  ethylene  ehlorohydrin  first  at  0°  and 
finally  at  100°,  a  75%  yield  of  $-chloroethyl  sulphite, 
b.  p.  133°/12  mm.,  df  1*422,  1*481,  is  obtained, 

similarly  converted  by  the  action  of  chlorine  into 
p -cMoroethyl  chlorosulphonate ,  b.  p.  92°/14*5  mm., 
dj  1*580,  nD  1*4578,  in  87%  yield.  By  the  action  of 
4  p 


alkyl  sulphites  on  alkyl  chlorosulphonates  at  120 — 
190°,  alkyl  sulphates  are  obtained :  ROSO0CI+ 
R2S03— ^RCl+SOg+RaSO^  and  hence  these  are 
the  main  products  of  the  action  of  chlorine  on  alkyl 
sulphites  at  120—140°.  J.  W.  Baker. 

Interaction  of  alkyl  sulphides  and  mercury 
salts.  W.  F.  Faragher,  J.  C.  Morrell,  and  S. 
Comay  (J.  Amer.  Chem.  Soc.,  1929;  51,  2774—2781). 
— When  finely- divided  mercurous  nitrate  (or  its 
aqueous  solution)  is  treated  with  methyl,  ethyl, 
ft -propyl,  n-  and  {50- butyl,  and  isoamyl  sulphides, 
mercury  is  precipitated  and  the  additive  compound 
R2S,Hg(N03)2,  formed.  Mercurous  chloride  is  not 
acted  on  except  by  methyl  sulphide  in  presence  of 
water.  With  mercurous  acetate  and  the  above 
sulphides  mercury  is  formed  in  presence  of  water; 
methyl  sulphide  causes  precipitation  in  absence  of 
water.  Mercury  is  formed  from  mercurous  sulphate 
or  iodide  and  the  above  sulphides  even  in  absence 
of  water.  The  compound  Et2S,Hg(N03)2  has  m.  p. 
63°.  Thiophen  reacts  with  mercurous  nitrate  only 
in  presence  of  water.  Each  of  the  above  sulphides 
furnishes  two  of  the  three  following  types  of  mercuric 
chloride  additive  compounds  :  (R2S).„HgCI2, 
R2S,HgCl2,  and  R2S,2HgCI2.  The  following  are 
described  :  Et0S,HgCl2,  m.  p!*  76*5 — 77°; 
Et2S,2HgCl2,  m.  p.  119—119*5°;  Pr%S,HgCL  (I), 
m.  p.  87*5—88°;  Pra2S,2HgCl2  (II),  m.  p.  121—122°; 
Bua2S,HgCl2  (III),  m.  p.  116°;  Bu^S,2HgCl2  (IV), 
m.  p.  131°;  Bua2S,2HgCL>,  m.  p.  112—113°; 
{Bua23)2lHgCl2,  an  oil ;  (iso-CQHu)2S,2HgCl2,  and  [(iso- 
C5H11)2S]2,HgCl2,  an  oil.  various  factors  (molecular 
proportions,  crystallisation  solvent)  decide  the  type 
formed  and  the  various  discrepancies  in  m.  p. 
recorded  in  the  literature  are  readily  explained.  The 
intereonversions  I  II  and  III  IV  are  brought 
about  by  crystallisation.  The  additive  compounds 
from  the  sulphides  and  mercuric  salts  of  oxy -acids 
are  soluble  in  water.  H,  Burton. 

Action  of  chloropicrin  on  mercaptans.  V. 
Nekrassov  and  N.  N.  Melnikov  (Ber.,  1929,  62, 
[B],  2091 — 2094 ;  cf.  Ray  and  others,  J.C.S.,  1919, 
115,  1308 ;  1922,  121,  323). — Chloropicrin  behaves 
as  an  oxidising  agent  towrards  the  simple  mercaptans, 
thus  converting  potassium  ethyl  sulphide  into  ethyl 
disulphide,  b.  p.  151*5 — 153°/745  mm.,  df  1*9982, 
ft25  1*5030,  potassium  phenyl  sulphide  into  phenyl 
disulphide,  in.  p.  60°,  and  potassium  p-tolyl  sulphide 
into  p-tolyl  disulphide,  m.  p,  46°.  Reaction  is 
accompanied  by  considerable  evolution  of  gas,  mainly 
carbon  dioxide  and  nitrogen  with  smaller,  approxim¬ 
ately  equal,  quantities  of  nitric  oxide  and  carbon 
monoxide,  thus  indicating  the  following  changes  : 
2(SR)3C*N02==3RS*SR+2C02+N2  (and  +2CO+ 
2NO).  The*  production  of  phenyl  disulphide  from 
potassium  phenyl  sulphide  and  chloropicrin  in  aqueous 
solution  is  a  very  sensitive  test  for  the  nitrohalide. 
Chloropicrin  reacts  very  slowly  with  free  mercaptans. 

H.  Wren. 

P-n-Rutyl  sulphide.  O.  Hinsberg  (Ber.,  1929, 
62,  [B],  2166—2168;  cf.  this  vol.,  310).— w-Butyl 
sulphide  (now  termed  “  a- variety  ”)  is  slowly  con¬ 
verted  by  wvarm  70%  perchloric  acid  into  $-n-butyl 
sulphide  perchlorate,  [Bu2S]2,HC104,H20,  decomposed 
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by  potassium  hydroxide  or  potassium  acetate  into 
p-n -butyl  sulphide ,  b,  p.  190—230°  (slight  decomp.). 
Physically,  it  closely  resembles  the  a-sulphide,  from 
which  it  is  distinguished  by  its  immediate  conversion 
by  perchloric  acid  into  the  perchlorate  described 
above  and  by  yielding  a  yellow  solution  in  concen¬ 
trated  sulphuric  acid,  in  which  the  a-variety  is 
colourless.  Oxidation  of  either  sulphide  by  hydrogen 
peroxide  affords  a-n-butyl  sulphone,  m.  p.  44°. 

H.  Wren. 

Diethyl  triseleni.de,  sulphodiselenide,  and 
disnlphoselenide .  G.  R.  Levi  and  A.  Baroni 
(Atti  R.  Accad.  Lineei,  1929,  [vi],  93  1019 — 1024; 
cf.  this  vol.,  1039). — Diethyl  Iriselenide,  Et2Se3,  b.  p. 
100°/26  mm.,  dj3  1*7805,  nj?8  1*60919,  is  formed  by 
the  action  of  selenium  oxychloride  on  selenomer- 
captan  or  by  that  of  selenium  on  diethyl  diselenide ; 
diethyl  sulphod iselenide,  Et2SSe2,  b.  p.  98°/26  mm,, 
d\3  1*7070,  ng8  1*60244,  by  the  action  of  seleno- 
mercaptan  on  thionyl  chloride  or  that  of  sulphur  on 
the  diselenide ;  and  diethyl  disulphosele7iideJ  Et2S2Se, 
b.  p.  94°/26  mm.,  df  1*4094,  njf  1*57914,  from  cither 
mercaptan  and  selenium  oxychloride,  or  mercaptan  and 
selenium  chloride,  or  diethyl  disulphide  and  selenium. 

T.  H.  Pope. 

Preparation  of  fatty  acids  from  their  higher 
homologues.  F.  Rochussen  (Ber.  Schimmel,  1929, 
179 — 186). — a-Halogeno-fatty  acids  (or  their  esters) 
may  be  degraded  directly  to  saturated  fatty  acids 
containing  two  atoms  of  carbon  less  by  fusion  with 
potassium  hydroxide.  After  the  first  vigorous  re¬ 
action  is  over  the  mixture  is  heated  to  300—350° 
until  gas  evolution  ceases.  Acids  containing  Cn_! 
and  Ca_3  are  sometimes  obtained  as  by-products,  the 
quantity  of  the  former  produced  increasing  as  the 
series  of  fatty  acids  is  descended  and  depending  on 
the  period  of  heating.  Their  formation  is  explained 

by  the  scheme  2CHRBr-CO„K:i^V  0<£n^uS>0 

-200  2KOH  “  . 

- 2R-CHO  - *>  2R*C02K+H2.  Thus  ethyl 

a-bromomyristate  gives  a  77%  yield  of  lauric  acid. 
Ethyl  a-bromolaurato  is  similarly  degraded  (72% 
total  yield)  to  equal  quantities  of  decoic  and  undecoic 
acids,  whilst  the  a-chloro-ester  gives  (72*8%)  a 
mixture  containing  34*5  and  65*5%,  respectively,  of 
these  two  acids.  Only  poor  yields  are  obtained  when 
free  oc-bromolauric  acid  is  used.  Methyl  a-chloro- 
undeeoate  gives  a  mixture  (69*7%)  containing  octoic 
(23*7),  nonoic  (35*3),  and  decoic  (41%)  acids.  Ethyl 
a-bromo-octoate  gives  (80*4%)  a  mixture  of  hexoic 
(29*7)  and  heptoic  (70*3%)  acids  when  heating  is  con¬ 
tinued  for  1*5  hrs.  at  340 — 350°,  but  with  short 
heating  the  proportion  of  the  products  is  15*6  and 
84*4%,  respectively  (total  yield  84*4%). 

J.  W.  Baker. 

Catalytic  action  of  cupric  salts  in  promoting 
oxidation  of  fatty  acids  by  hydrogen  peroxide. 
M.  A.  Battle  and  I.  Smedley -Maclean  (Biochem.  J., 
1929.  23,  593 — 599), — Oleic  acid  is  sometimes  but  not 
always  rapidly  attacked  by  hydrogen  peroxide  in  the 
presence  of  ferrous  iron  with  the  formation  of  carbonic, 
formic,  acetic,  and  succinic  acids.  The  addition  of 
small  amounts  of  nickel,  manganese,  or  zinc  does  not 
influence  the  reaction,  but  that  of  copper  salts  does. 
The  addition  of  cupric  salts  to  succinic  acid  catalyses 


the  degradation  of  the  acid  in  acid  but  not  in  alkaline 
solution.  After  the  mixture  has  been  kept  for  £  hr. 
at  60°  about  75%  of  the  succinic  acid  has  been 
decomposed  into  carbon  dioxide,  formic  acid,  and 
acetic  acids.  Neither  in  acid  nor  in  alkaline  media  did 
ferrous  salts  influence  the  oxidation  of  succinic  acid, 
whilst  cupric  chloride,  cuprous  chloride,  or  cupric 
sulphate  did.  Cuprous  salts  are  more  effective  hi 
decomposing  hydrogen  peroxide,  but  cupric  salts  are 
more  active  in  catalysing  the  oxidation  of  the  aliphatic 
acids  by  hydrogen  peroxide.  The  effect  of  the  above 
oxidising  agent  on  some  acids  which  might  possibly 
occur  as  oxidation  products  of  succinic  acid  was 
investigated.  Dihydroxymaleic  acid  is  much  less 
readily  oxidised  to  carbon  dioxide  than  is  tartaric 
acid,  although  the  former  acid  is  the  first  product  of 
oxidation  when  the  latter  is  oxidised  by  means  of 
hydrogen  peroxide  in  the  presence  of  ferrous  iron. 
Pyruvic  and  dihydroxymaleic  acids  were  oxidised  by 
hydrogen  peroxide  in  the  absence  of  the  cupric  salt. 
Alcohol,  acetone,  and  glycol  were  not  oxidised  by  the 
above  reagents.  S.  S.  Zilva. 

Organic  molecular  compounds  with,  co-ordin¬ 
ation  centres.  II,  Co-ordination  numbers  of 
alkyl  esters  of  fatty  acids  in  cholic  acids, — See 
this  vol.,  1293. 

Preparation  of  acid  chlorides.  I.  Rabcewicz- 
Zubkowski  (Rocz.  Chem.,  1929,  9,  523 — 531), — 
Yields  of  80—90%  of  acid  chlorides  are  obtained 
by  the  reaction  R*CC13+  R'*C02H  — ^  R-C0C1+ 
R'*COd+HCl,  where  R  represents  an  aromatic  and 
R'  an  aliphatic  radical.  The  reaction  proceeds  at 
70 — 80°,  and  is  catalysed  by  zinc  chloride.  Aliphatic 
acid  anhydrides  may  also  be  used  in  place  of  acids. 

R.  Truszkowski. 

Differing  behaviour  of  «-  and  S-chlorobutyric 
acids  during  catalytic  hydrogenation.  C.  Paal 
and  H.  Schiedewitz  (Ber.,  1929,  62,  [I?],  1935 — 
1939 ;  cf.  A.,  1927,  646). — r-a-Chloro-  and  r-P-chloro- 
butyric  acids  in  alcoholic  solution  are  only  slightly 
attacked  by  hydrogen  in  the  presence  of  palladised 
barium  sulphate  and  reaction  soon  ceases  owing  to  the 
liberated  hydrogen  chloride.  Under  similar  con¬ 
ditions,  calcium  a  -  chlorobutyraie  (+2H^O)  is  almost 
quantitatively  transformed  into  calcium  butyrate, 
whereas  with  the  generally  more  unstable  calcium 
P-ehlorobutyrate  very  little  hydrogen  is  absorbed. 
Silver  a- chlorobutyraie  and  the  unstable  silver  &-chloro- 
butyrate  are  incidentally  described.  H.  Wren. 

Modes  of  addition  to  conjugated  unsaturated 
systems.  II.  Reduction  of  conjugated  unsatur- 
ated  acids  by  metals  dissolving  in  aqueous 
media.  H.  Burton  and  C.  K.  Ingold  (J.C.S., 
1929,  2022—2037 ;  cf.  A.,  1928,  634).— A  study  has 
been  made  of  the  reduction  products  of  vinylacrylic, 
sorbic,  (3-methylsorbie,  and  pS-dimethylsorbie  acids, 
dealing  with  the  relative  proportions  of  the  1:2-  and 
1  : 4-dihydro-isomerides  produced  in  each  case. 
Three  cases  of  conjugative  addition  are  discussed  : 
(a)  in  which  both  parts  are  stable  as  anions,  (b)  in 
which  one  part  is  stable  as  an  anion  and  the  other  as  a 
cation,  (c)  in  which  both  parts  are  stable  as  cations. 
The  experimental  work  relates  to  the  last  case. 

It  is  assumed  that  the  reduction  takes  place  in  three 
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stages  :  (i)  the  unsaturated  molecule,  polarised  In  the 
electric  field  at  the  surface  of  the  metal,  extracts  a 
proton  from  the  aqueous  solution ;  this  proton  be¬ 
comes  attached  to  that  atom  (C«)  which  most  readily 
tolerates  the  negative  polarisation  charge  developed 

© 

prior  to  co-ordination  - Ca  — >  X+H  — 

Cp — CH — X ;  (ii)  the  cation  possesses  an  electron  sextet 
at  Cj3  and  its  electron  affinity  exerted  in  the  region  of  the 
metallic  surface  locally  breaks  down,  the  electrostatic 
potential  barrier  inhibiting  the  escape  of  the  metallic 
electrons.  The  successive  absorption  of  the  two 

electrons  necessary  to  complete  the  octet  converts  the 
© 

cation  into  an  anion,  Gjs — CaH — X.  (iii)  The  anion 
extracts  a  second  proton  from  the  solution,  giving 
0$H*0aH*X.  The  theory  shows  that  in  the  cases 
investigated  1  :  2  and  1 ;  4  reduction  products  should 
be  formed,  and  the  proportion  in  which  these  appear 
will  depend  on  the  distribution  of  the  charge  in  the 
electromeric  anion,  as  determined  by  the  relative 
degrees  of  electron  absorption  of  the  groups  termin¬ 
ating  the  system.  The  results  obtained  are  in  general 
agreement  with  the  theory  given. 

New  methods  are  given  for  the  preparation  of  vinyl- 
acrylic,  p-methylsorbic,  and  p -methyl- Ay-hexenoic 
acids.  J.  W.  Porter. 

Lower  olefmic  acids.  I.  n-Kexenoic  acids. 
E.  N.  Eccott  and  R.  P.  Linstead  (J.C.S.,  1929, 
2153 — 2165). — “  Hydrosorbie  acid  ”  (the  acid  mixture 
obtained  by  the  reduction  of  sorbic  acid)  is  shown  to 
contain  Py-  and  yS-hexenoic  acids ;  these  have  also 
been  prepared  synthetically. 

A  mixture  of  ap-  and  py-hexenoic  acids  was  prepared 
by  equilibration  of  Aa-hexenoic  acid  by  means  of  40% 
potassium  hydroxide  at  100°.  The  mixture  of  the 
isomerides  when  distilled  under  reduced  pressure,  and 
the  distillate  cooled  in  ice,  yields  a  liquid  richer  in  the 
py-isomeride,  which  is  completely  freed  from  the  ap- 
isomeride  by  repeated  controlled  esterifications  with 
cold  alcoholic  hydrogen  chloride.  The  fiy-isomeride 
(purity  determined  by  iodometrie  analysis)  had  b.  p. 
105° /1 3  mm.,  m.  p.  4 — 5°,  d\x  0*9626,  1*4397 

(anilide,  m.  p.  75°). 

The  yS-isomeride  was  synthesised  from  croton - 
aldehyde,  which  was  reduced  to  the  alcohol,  and  this 
converted  into  the  bromide,  which  by  the  action  of 
ethyl  malonate  furnished  ethyl  A^-butenylmalonatc. 
The  corresponding  acid  when  heated  at  140°  is 
converted  into  yS-hexenoic  acid.  This  synthesis 
leaves  no  doubt  of  the  position  of  the  double  linking, 
and  gives  a  pure  product,  which  is  shown  to  be  the 
P-form  of  Av-n-hezenoic  acid,  b.  p.  Ill — 112°/20  mm., 
dlp  0*9584,  1*4367.  This  differs  from  the  a-form 

described  by  Fichter  (A.,  1904,  i,  547)  in  b.  p.,  density, 
and  refractivity,  hut  gives  a  similar  anilide,  toluidide, 
and  cadmium  salt.  J.  W.  Porter. 

Mechanism  of  the  degrad ation  of  fatty  acids  by 
mould  fungi.  III.  H»  B.  Stent,  V.  Subkamaniam, 
and  T.  K.  Walkbe  (J.C.S.,  1929,  1987—1993;  cf. 
A.,  1928,  804). — Acetone  is  one  of  the  products  of 
the  growth  of  Aspergillus  niger  in  calcium  ?i- butyrate 
solution.  The  non-volatile  products  consist  of  suc¬ 
cinic  acid  which  is  further  degraded  to  a  mixture 


of  dl-  and  Amalie  acids.  When  the  mould  is  grown 
in  dZ-malic  acid,  the  Z-acid  is  converted  into  fumaric 
acid,  thus  rendering  the  solution  dextrorotatory.  It 
is  postulated  that  the  acetone  is  produced  from 
^-butyric  acid  by  p -oxidation,  and  that  the  acetone  is 
oxidised  to  succinic  acid  by  a  process  comparable  with 
the  production  of  the  latter  from  acetone  by  the  action 
of  hydrogen  peroxide.  J.  W.  Porter. 

Acidity  measurements  of  the  higher  fatty  acids 
by  the  iodometrie  method.  W.  Ruziczka  (J.  pr. 
Chem.,  1929,  [ii],  123,  61— 73).— Kdthoff’s  method 
for  determining  the  acidity  of  weak  acids  can  be 
employed  in  the  case  of  the  higher  fatty  acids,  using 
emulsions  of  these.  It  is  necessary  to  use  an  initial 
excess  of  thiosulphate,  and  to  keep  the  experimental 
conditions  constant ;  the  values  so  obtained  are 
inversely  proportional  to  the  number  of  carbon 
atoms  present,  but  are  independent  of  the  degree  of 
unsaturation.  Acids  containing  hydroxyl  groups 
yield  higher  values,  dependent  on  the  number  of  such 
groups  present.  H.  F.  Harwood. 

Separation  of  glycerides.  VI.  Linseed  oil, 
soya-bean  oil,  and  whale  oil.  VII.  Herring  oil. 
VIII.  Cod-oil.  IX.  Sardine  oil.  X.  Sand-eel 
oil.  XI.  Oil  from  Theragra  chal cogramma . 
XII.  Cuttle-fish  oil.  XIII.  Red  salmon  oil. 
XIV.  Shark-liver  oil.  B.  Suzuki.  XV.  Two 
new  fatty  acids  from  fish  oils.  B.  Suzuki  and  Y. 
Yokoyama  (Proe.  Imp.  Acad.  Tokyo,  1929,  5,  265 — 
271,  272 — 273). — VI.  Bromination  in  light  petroleum 
and  separation  of  the  soluble  bromo-glycerides  by 
fractional  precipitation  with  alcoholic  calcium  chloride 
solutions  of  increasing  concentration  affords  the 
following  bromides  in  addition  to  those  previously 
described  (A.,  1928,  152,  736).  Linseed  oil :  bromides 
of  linoleo-diolem  (I),  f.  p.  5°,  of  an  isomeric  linoleo - 
diolein,  f.  p.  —2°,  stearo-linoleo-olein  (II),  f .  p.  ™4°,  and 
of  stearo-lznoleno-olein,  f.  p.  —7°;  soya-bean  oil :  I, 
and  oleo-dilinolenin  bromide,  f.  p.  6°;  whale  oil : 
bromides  of  stearo-dizoomarin,  f.  p.  1°,  stearodinoleo - 
zoomarin,  f.  p.  ™3°,  stearo-linoleno-zoomarm  (III), 
f.  p.  — 6°,  and  of  palmito-stearidozio-gadolein,  f.  p.  — 3°, 
and  a  substance  (IV),  f.  p.  — 4°,  which  is  either  tri- 
erucein  or  Iricetolem  bromide. 

VII.  Bromination  of  herring  oil  by  the  method 
previously  described  (A.,  1928,  152)  gives  zoomaro - 
siearidono-arachidon in  bromide ,  m.  p.  148°,  zoomaro- 
arach idono-clupanodonin  bromide,  m.p.  150°  (decomp.), 
gadoleo-diarachidonin  bromide ,  m.  p.  180°,  and  two 
compounds  derived  from  a  new  acid,  C„2H3602  (see 
below),  gadoleo-G^M^Q-linolenin  bromide,  m,  p.  104°, 
and  zoomaro-G22$z  *0 -stearidonm  bromide,  m.  p.  150°; 
linoleo-digadolein  orotnide  (VI),  m.  p.  6°,  linoleo- 
dizoomarin  bromide  (V),  m.  p.  2°,  III,  dieruceo-  or 
dicetoleo-gadolein  bromide ,  m.  p.  5°,  and  IV,  are  also 
obtained  by  the  precipitation  method  described  above. 

VIII.  The  oil  is  a  mixture  of  oils  from  various 
organs  other  than  the  liver  of  cod.  The  following 
are  obtained  :  zoomarodinoleno-clupanodonin  bromide, 
m.  p.  131°,  zoomaro-linoleo- arach idonin  bromide,  m.  p. 
255°  (decomp.),  V,  linoleno-dizooma r in  bromide,  m.  p. 
—2°,  stearidono-dizoomarm  bromide,  m,  p.  *— 4°,  and 
dieruceo-  or  dzcetoleo-stearin  bromide ,  m.  p.  —7°. 

IX.  By  application  of  the  foregoing  methods, 
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sardine  oil  affords  the  following,  some  of  which  are 
derived  from  the  new  acids  ClaH2802  and  C22H3602 
(see  later) :  bromides  of  -C22H360  - arachtdonm,  m.  p. 
85°,  of  zoonwro-C22H35Q-stearido7ii7i,  m.  p.  120°,  of 
di-C1BH270-arachido7iin  (VII),  m.  p.  110°,  of  stearidono- 
C18H270 -zoonutrin,  m.  p.  135°,  of  triarachidonin 
(VIII)1,  m.  p.  205°  (decomp. },  of  triolein,  m.  p.  6°,  VI, 
of  dieruceo-  or  diceioleo -olein,  m.  p.  —2°,  II,  and  of 
dieruceo-  or  dicetoleo-arachidonin ,  m.  p.  —3°. 

X.  Sand-eel  oil  yields  the  following  :  IV,  V,  VII, 
bromides  of  di-C1^210-clupanodonin,  m.  p.  124°,  of 
linoleo-Q1BYi2-0-arachidonin,  m.  p.  153°,  of  arachidono- 
G1BH2iQ-clupa?iod-onin,  m.  p.  230°,  of  dieruceo-  or 
dicetoleo-dupanodonin,  of  dilinoleo-zoomarin,  of  dioleo- 
zoomarin ,  and  of  palmito-zoomarin . 

XI.  The  oil  yields  the  bromides  of  diclupanodono- 
arachidonin ,  in.  p.  95°,  of  ^earido?io-dicZupa?iodo?iin, 
m.  p.  125°,  of  dichipanodono-linolenin,  m.  p.  165° 
(decomp.),  VIII,  of  arachidono-dizoomarin ,  and  of 
zooma  ro-linoleo-stea  rin. 

XII.  The  oil  affords  VIII,  the  bromides  of 
(C18H270)3,  m.  p.  74°,  of  (C18H27G )24inolenini  m.  p. 
81u,  of  G1gH270“di6^eandomn,  m.  p.  125°,  of 
linoleno-dizoomarin,  and  of  Irizoomarin  (IX). 

XIII.  Red  salmon  oil  yields  the  bromides  IV, 
V,  IX,  and  dilinolen o -a rack idonin,  m.  p.  103°,  and 
linoleno-diarachidon in,  m.  p.  115°,  bromides . 

XIV.  Shark-liver  oil  yields  the  bromides  VIII, 
IX,  and  those  of  arachidono-diclupanodonin,  m.  p. 
110°  (cf.  above),  cl wpanodono-diarachido nin ,  m.  p. 
140°  and  112°,  clupanodono  -  arachidono  -  linolenin, 
m,  p.  117°,  digadoleo -linolen in,  dizoomaro-linolenin , 
pabniio-diolein,  and  of  triolein. 

XV.  The  acid  C2*H3602,  obtained  as  the  octa- 

bromide,  m.  p.  96°,  by  hydrolysis  of  the  bromo- 
glyceride  (cf.  above)  with  20%  hydrochloric  acid,  by 
debromination  in  acetic  acid  suspension  with  zinc  dust 
and  catalytic  hydrogenation  of  the  product  with 
platinum -black  in  amyl-alcoholic  solution  furnishes 
behenic  acid.  The  acid,  C18H2802,  isolated  as  the 
octabromide,  m.  p.  104 — 105°,  isomeric  with  stearidonic 
acid  octabromide,  m.  p.  200°  (decomp.),  by  debromin¬ 
ation  and  hydrogenation  in  a  similar  manner  yields 
stearic  acid,  and  is  probably  an  isomeride  of  stearidonic 
acid.  C.  W.  Shoppee. 

Preparation  of  oc-ketonic  acids.  V.  Tschelin- 
oev and  W.  Schmidt  (Ber.,  1929,  62,  [B],  2210—2214). 
—Acyl  cyanides  are  obtained  in  58 — 80%  yield  by 
heating  a  mixture  of  1  mol.  of  acyl  bromide  with  1  mol. 
of  cuprous  cyanide  on  the  water-bath  for  1| — 2  hrs. 
and  distilling  the  cyanide.  The  following  compounds 
have  been  prepared :  acetyl  cyanide,  b.  p.  93°,  df 
0*9745,  ri®  1*3743,  and  thence  pyruvic  acid  in  73-2% 
yield  by  hydrolysis  with  concentrated  hydrochloric 
acid;  propionyl  cyanide,  b.  p.  108 — 110°,  1-3225, 
and  thence  propionylformic  acid,  b.  p.  74 — 78°/ 
25  mm,,  n**  1*3972 ;  fsobut-yryl  cyanide,- b.  p,  116 — 
118°,  df  0*9860,  and  the  very  unstable  isobutyryl- 
formic  acid,  df  0-9968,  1*3790;  isovaleryl  cyanide, 

b.  p.  145—149°,  from  which  the  corresponding  acid 
could  not  be  obtained.  H,  Wren. 

Reaction  of  bromine  with  aliphatic  acids, 
III,  [Keto-enol  tantomerism  in]  a-  and 
y-ketonic  acids.  E.  D.  Hughes  and  H.  B.  Watson 


(J.C.S.,  1929,  1945 — 1954). — Evidence  of  the  exist¬ 
ence  of  keto-enol  tautomerism  in  a-  and  y-ketonic 
acids,  corresponding  with  that  in  p-diketones  and 
P-diketonic  acids,  is  given  in  the  cases  of  pyruvic  and 
laevulic  acids.  A  study  of  the  kinetics  of  the  bromin- 
ation  of  these  acids  in  aqueous  solution  shows  that 
the  speed  of  the  reaction  is  constant  throughout,  and 
independent  of  the  initial  concentration  of  the  halogen. 
The  absence  of  an  enolide  in  appreciable  quantities 
in  pure  pyruvic  acid  is  demonstrated  by  the  fact  that 
in  none  of  the  experiments  has  a  measurable  quantity 
of  bromine  been  found  to  be  absorbed  instantaneously. 
The  results  show  clearly  that  the  bromination  is  pre¬ 
ceded  by  a  change  of  the  acid  to  its  enolic  form, 
which  reacts  readily  with  the  halogen. 

In  chloroform  solution  the  bromination  commences 
only  after  a  latent  period  of  variable  duration,  which 
is  compared  with  the  arrest  of  mutarotation  observed 
by  Lowry  and  Richards  (A.,  1925,  i,  886).  The 
mechanism  of  the  enolisation  is  discussed  in  terms  of 
the  electronic  theory  of  valency.  J.  W.  Porter. 

Coniigurative  relationships  of  a-,  p-,  and 
y-chloro-  and  -hydroxy-aliphatic  acids.  P.  A. 
Levene  and  H.  L.  Haller  (J.  Biol.  Chem.,  1929,  83, 
591 — 600). — Aa-Hexen-y-ol  was  resolved  by  the 
phthalate  method,  yielding  an  l-carbinol,  b.  p.  133 — 
134°,  [a]23  — 23*4°  without  solvent ;  with  phosphorus 
trichloride  this  gave  d-y-chloro-^r- -hexene,  [a]2?  +17*85° 
without  solvent,  which,  with  ozone,  furnished  l-chloro- 
n-valeric  acid,  b.  p.  80 — 84°/l  mm.,  [a]“  —11*6°  in 
ether  [sodium  salt,  [a]25  —3*0°).  When  reduced  with 
hydrogen  and  palladium  the  above  hexenol  gave 
d -hexan-y-ol,  b.  p.  130 — 132°,  [a]25  +2*75°  without 
solvent.  \-ka-Hepten-y-ol,  [a]25  — 22*2°  without  sol¬ 
vent,  gave  d -y-chloro- \a-heptene,  [a]25  +14*60°  without 
solvent,  which  yielded  l-a-ch  loro  -  n-hexoic  acid,  b.  p. 
80 — 95°/l  mm.,  [a]o  —2*1°  in  ether.  d-A*-Hexen- 
P-ol  (cf.  Levene  and  Haller,  A.,  1928,  1353)  gave 
l-B-chloro-^-hexene,  b.  p.  119—122°,  [a]25  —38*75° 
without  solvent,  which  yielded  l-y-chloro-n-valeric 
acid,  b,  p.  95 — 100°/1  mm.,  [a]22  —40*9°  in  ether 
(sodium  salt,  [a]-  — 27*4°).  l-y-Chloro-n-valeric  acid 
is  thus  related  to  +y-hydroxy-?i-valeric  acid,  since 
the  latter  has  already  (loc.  cit.)  been  related  to  the 
^-hexenol;  this  conclusion  is  contrary  to  that  pre¬ 
viously  reached,  and  it  is  now  thought  that  the  rule 
of  the  change  of  direction  of  rotation  on  passing  from 
the  non-ionised  to  the  ionised  state  is  generally  applic¬ 
able  as  a  guide  to  configuration  only  among  the 
a- substituted  acids;  in  p-  and  y-substituted  acids  the 
rule  is  applicable  only  when  the  substituent  is  the 
hydroxyl  group.  C.  R.  Harington. 

Formation  of  lactic  acid  from  sucrose  under 
pressure.  H.  Wolf  (Biochem.  Z.,  1929,  210, 
458 — 465). — By  the  action  of  lime  under  pressure  on 
sucrose  73%,  and  on  invert-sugar  only  38%  is  ob¬ 
tained  as  lactic  acid.  The  amounts  of  formic  acid 
obtained  are  inversely.  It  is  suggested  that  the  labile 
modification  of  lsevulose  present  in  sucrose  breaks 
down  almost  quantitatively  into  lactic  acid. 

P.  W.  Clutterbuck. 

Preparation  of  the  enolic  form  of  ethyl  aceto- 
acetate.  G.  Mingasson  (Bull.  Soc.  chim.,  1929, 
[iv],  45,  716—718), — The  sodium  derivative  obtained 
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in  the  usual  way  by  condensation  of  ethyl  acetate  in  butyric  acid,  m,  p.  97°  {semicarbazone,  m.  p.  158°;  ethyl 
presence  of  sodium  ethoxide  is  decomposed  with  acetyl  ester,  b,  p.  167°/12  mm.,  dJ7Q  1*0405,  1*4553,  and 

chloride  in  ether,  and  the  enolic  acetate,  b.  p.  90 — 91°/  its  semicarbazone,  m.  p.  88°).  The  acid  when  heated 
10  min.,  dP  1*0989,  n 17  1*46906,  when  hydrolysed  with  gives  the  dilactone,  m.  p.  113°,  and  y~acetyl~$$~dieihyh 
boiling  1%  oxalic  acid  for  \  hr.,  furnishes  the  pure  butyric  acid,  b.  p.  158°/10  mm.,  dlP  1*04214,  ?i]f“ 
end,  d17  1*0379,  it17  1*444,  which  yields  ethane  quan-  1*46639  (semicarbazone,  m.  p.  155°;  ethyl  ester,  b.  p. 
titatively  with  magnesium  ethyl  bromide  (ef.  Rumeau,  125°/11  mm.,  df%  0*966424,  1*44392,  and  its  semi- 

A,  1924,  i,  939;  Grossmann,  ibid,,  834).  carbazone,  m.  p.  93°). 

R.  Rriqhtman.  The  lactones  of  B-hydroxy-$-methyl-$-ethyl-&Y~ 

Walden  inversion.  P.  Nebbeling  (Chem.  hexenoic  mid ,  b.  p.  90°/10  mm.,  df*  0*991443,  n)f4 
Weekblad,  1029,  26,  462 — 469). — The  various  theories  14622,  and  BJiydroxy~$$-diethyl~&y-hexemic  acid ,  b.  p. 
postulated  to  explain  the  mechanism  of  the  conver-  106°/10  mm.,  dlp  0*996021,  jtg-  146867,  are  also 
sion  of  d-  into  i-malie  acid  by  the  successive  actions  described.  J .  W.  Porter. 

of  phosphorus  pentachloride  and  moist  silver  oxide 

are  discussed,  and  inconsistencies  between  the  argu-  Double  citrates  of  bismuth  and  quinine.  H, 
meats  pointed  out.  No  one  theory  can  be  said  Lenormand  (J.  Pharm.  Chim.,  1929,  [viii],  10,  162— 
effectively  to  explain  the  inversion.  S.  I.  Levy.  168).— The  preparation  and  properties  of  the  following 

compounds  are  described  : 

Hydroxy diabkylsuccinic  anhydrides.  P.  Cor-  CsH6O7,BiOH?2(06H8O7,C^H24O2N2),2H2O ; 

bier  (Compt.  rend.,  1929,  189,  538—543;  cf.  Bou-  C6H6O7,BiOH,C6H8O^C20H24O2N2 ; 

gault.  A.,  1925,  i,  921,  1152;  1926,  725).— Treatment  (C6H6ql,BiOH)2,06H807,C29H2402N2 ; 

of  a-methoxybenzylidene-P-phenylethylsuceinic  acid  C6Et6O7,BiOH,(C20H24O2N2)2 ; 

with  acetic  anhydride  at  100°  for  short  periods  yields  C6HG07,Bi0H,C2aH2402N2.  They  are  micro -crystal! « 
the  normal  anhydride,  m.  p.  155°,  which  is  also  ob-  ine  powders  insoluble  in  the  usual,  organic  solvents, 
tained  by  heating  the  acid  at  160°.  Prolonged  treat-  E.  H.  Sharpers. 

ment,  however,  with  boiling  acetic  anhydride  yields  Pectin  substances.  Tetragalacturonie  acids 
x~hydrQxy~a-meihoxybenzyl-$-phenylethylsuccmic  an-  and  d-galacturonic  acid  from  the  pectin  of  the 
hydride,  m.  p.  70°  (corresponding  methyl  ether,  m,  p.  sugar  beet.  F.  Ehrlich  and  F.  Schubert  (Ber., 
46°).  A.  A.  Goldberg.  1929;  62,  [B],  1974— 2027).— The  pectin  of  sugar  beet 

(Beta  vulgaris)  is  present  in  the  root  in  a  form  insoluble 
Keto-lactol  tautomerism.  III.  Influence  of  in  water  and  forms  about  50%  of  the  residue  left  after 
bulky  substituents  on  the  tautomerism  of  extraction  of  the  shavings  with  cold  water,  alcohol, 
a-carboxy-y-acetyl-p-methyl-|3-ethyl-  and  -fip-di-  and  ether.  The  genuine  pectin  (urpectin,  proto- 
ethyl-butyric  acids.  M.  Qudrat-i-Khuda  (J.C.S.,  pectin)  cannot  be  isolated  as  such,  since  treatment 
1929, 1913 — 1920 ;  cf.  this  voL,  295,  698).— The  above  with  warm  water  causes  more  or  less  extensive  hydro- 
acids  have  been  prepared  and  found  to  yield  dilactones  lysis  to  water-soluble*  hydratopectin,  obtained  in 
and  keto-monobasic  acids  when  heated  a  few  degrees  gelatin-like  sheets  by  evaporation  of  the  solution,  and 
above  their  m.  p.  In  the  case  of  the  former  acid  the  separated  by  70%  alcohol  into  araban  and  the 
dilactone  conversion  amounts  to  32%,  whilst  in  the  calcium  magnesium  salts  of  pecfcic  acid.  Since  the 
latter  it  amounts  to  45%.  The  conversion  into  di-  araban  cannot  be  extracted  directly  from  the  shavings 
lactones  also  takes  place  when  the  acids  are  heated  by  70%  alcohol,  it  does  not  exist  uncombined  therein ; 
in  benzene  solution,  the  latter  acid  changing  tho  more  it  is  a  mixture  of  anhydrides  of  ?-arabinose,  from 
readily.  The  acids  give  normal  keto-esters  on  esteri-  which  almost  quantitative  yields  of  arabinose  are 
fieation,  and  react  in  the  iactol  form  in  the  presence  obtained  by  the  aid  of  boiling,  dilute  acids.  Pectic 
of  dehydrating  agents  or  concentrated,  hydrochloric  acid,  isolated  from  the  calcium  magnesium,  salt, 
acid.  appears  to  be  a  homogeneous  product,  C41He0O3S, 

Methyl  (3- methyl- AA bu tenyl  ketone  condenses  with  formed  by  loss  of  9  mois.  of  water  from  4  mols.  of 
cyanoaeetamide  to  give  6~hydroxy~2-keto-3-cyano-4 ;  6-  galaeturonic  acid,  1  mol.  of  arabinose,  1  mol.  of 
dimetkyl-Pethylpiperidine,  m,  p.  240°,  which  on  galactose,  2  mols.  of  acetic  acid,  and  2  mols.  of  methyl 
alkaline  hydrolysis  yields  oL-mrboxy-y-acetyl-^methyb  alcohol.  It  is  identical  with  the  pectic  acid  derived 
$-ethylbutyric  acid,  m,  p.  89°  (semicarbazone,  m.  p.  from  other  sources  and,  except  for  greater  homo- 
1660;  diethyl  ester,  b.  p.  154°/10  mm.,  df*  1*0414,  geneity,  with  the  pectin  of  other  investigators.  It 
n{J-  144873,  and  its  semicarbazone,  m.  p.  89°).  The  exists  probably  in  different  states  of  hydration,  since 
acid  when  heated  gives  the  dilactone,  m.  p.  82°,  and  [«]*>  varies  from  +110°  to  +160°  for  different  pre- 
y-aceiyl-$-meihyl-$-ethylbutyricacid,  b.  p.  150o/10mm.,  parations  and  can  reach  +220°  if  solutions  in  dilute 
df1  1*0425,  »i'1  1*45773  (semicarbazone,  in.  p.  152°,  hydrochloric  acid  are  preserved.  It  is  an  acid  ester 
ethyl  ester,  b,  p,  112°/10  mm.,  d?A  0*967526,  %1J4  in  which  two  carboxyl  groups  are  esterified  with 
1*43899,  and  its  semicarbazone ,  m.  p,  94°).  The  sub-  methyl  alcohol.  Its  main  component  is  galaci- 
stituted  butyric  ester  when  treated  with  sodium  and  uronic  acid,  present  to  the  extent  of  68*70%,  according 
absolute  alcohol  gives  B-methyl-o-ethyldihydromorcinol,  to  the  Tollens-Letevre  method.  Treatment  of  pectic 
m.  p.  106°.  acid  with  2 — 5%  hydrochloric  acid  on  the  water-bath 

Methyl  p-ethyl-A*~butenyl  ketone  condenses  with  causes  the  separation  of  tetragalacturonie  acid  A, 
cyanoaeetamide  to  give  §-hydroxy-2~keto-3-cya noS-  which  can  also  be  prepared  in  about  15%  yield 
methylA :  4-dieihylpiperidine,  m.  p.  251°,  which  by  directly  from  hydratopectin.  It  is  a  white,  amor- 
alkaline  hydrolysis  yields  ^carboxy-y^acetyl^diethyl  phous  powder  which  absorbs  10—15%  of  water  from 
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the  air  without  apparent  change.  In  acid,  neutral, 
or  slightly  alkaline  solution  it  has  [a]*?  +275°.  With 
salts  of  the  heavy  metals  or  alkaline  earths  it  gives 
gelatinous  precipitates,  but  not  with  magnesium  salts. 
It  reduces  Feliling’s  solution  slightly,  strongly  after 
hydrolysis.  Analyses  of  the  acid  and  its  salts  and 
determinations  of  mol.  wt.  show  that  it  is  a  tetra- 
anhydrotetragalaeturonic  acid,  with  four 

free  carboxyl  groups.  With  12%  hydrochloric  acid 
it  affords  furfuraldehyde  and  carbon  dioxide  quan¬ 
titatively  :  C20H28O16(CO2H)4=4C5H4Oa+4CO2+ 

8H20.  It  is  oxidised  by  protracted  action  of  5% 
hydrochloric  acid  and  bromine  at  75°  to  mucic  acid 
{yield  60*5%)  and  oxalic  acid ;  under  these  conditions 
mucic  acid  is  considerably  oxidised  to  oxalic  acid  and 
other  products. 

The  mother-liquors  from  the  preparation  of  tetra- 
galacturonic  acid  from  pectic  acid  or  hydratopeetiu 
contain  ielragalacturonic  acid  B,  isolated  by  pre¬ 
cipitation  with  alcohol.  The  yield  of  the  acid  in¬ 
creases  with  increasing  duration  of  hydrolysis,  whereas 
that  of  the  A  acid  diminishes,  so  that  the  former  is  a 
degradation  product  of  the  latter,  as  confirmed  by  the 
direct  conversion  in  presence  of  dilute  acid  or  water, 
preferably  under  pressure.  The  acid  B  is  an  amor¬ 
phous  powder  closely  resembling  the  acid  A .  It  has 
[a Jo  about  +250°  in  water.  Its  alkali  salts  are  soluble 
in  water  (sodium  salt  +H20,  [ocjg  +217*7°  in  water) 
and  the  solutions  give  granular  or  slimy  but  not 
gelatinous  precipitates,  which  are  partly  soluble  in 
excess  of  precipitant,  particularly  in  the  cases  of  the 
alkaline- earth  salts.  The  acid  reduces  hot  Feh  ling’s 
solution.  Analyses  and  determinations  of  mol.  wt. 
indicate  the  composition  Three  carboxyl 

groups  are  directly  titratable,  the  fourth  only  after 
hydrolysis  with  excess  of  alkali  hydroxide.  The 
compound  is  therefore  regarded  as  trianliydrotetra- 
galacturonomonolactone .  With  hydrochloric  acid  it 
evolves  furfuraldehyde  and  carbon  dioxide  in  amount 
exactly  corresponding  with  its  galacturonic  acid  con¬ 
tent.  With  hydrochloric  acid  and  bromine  it  yields 
mucic  acid  (yield  68*2%)  and  oxalic  acid. 

Tetragalacturonic  acid  C  is  obtained  by  the  alkaline 
hydrolysis  of  pectic  acid  and  is  invariably  produced 
by  the  acid  hydrolysis  of  pectic  acids  of  higher  optical 
activity  ([«]»  +170°  to  +220°)  which  have  received 
preliminary  treatment  with  cold  hydrochloric  acid. 
It  can  be  obtained  as  transformation  product  of  acid 
A,  which  it  resembles  in  physical  and  chemical  pro¬ 
perties.  It  has  [a]D  +285°.  It  contains  1  mol.  of 
water  more  than  the  A  acid,  which  is  not  lost  at  100°/ 
vac.,  and  hence  it  is  regarded  as  monohydratotetra- 
anhydrofcetragalacturonie  acid.  It  has  four  titratable 
carboxyl  groups  and  gives  a  sodium  salt  identical 
with  that  derived  from  the  A  acid,  from  which  hydro¬ 
chloric  acid  invariabl}'  liberates  the  C  acid,  thus  giving 
a  ready  transformation  from  A  to  C.  Protracted 
ebullition  of  A  or  C  with  water  or  dilute  mineral  acids, 
particularly  under  pressure,  results  in  conversion  into 
jS.  The  A  acid  when  treated  with  an  excess  of  sodium 
or  potassium  hydroxide  immediately  yields  an  in¬ 
tensely  yellow  solution,  wliich,  after  a  time,  suddenly 
becomes  turbid  and  slowly  colourless  with,  separation 
of  the  alkali  salt.  Under  similar  conditions,  acid  C 
becomes  only  faintly  yellow  and  rapidly  colourless 


again  with  separation  of  the  salt.  The  constitutions 
I,  II,  and  III  are  assigned  to  acids  A,  B,  and  C. 


The  presence  of  the  free  aldehydic  group  in  acid  B 
appears  to  be  established  by  its  oxidation  by  hypo- 
iodite  in  amount  corresponding  with  one  *CHO  group, 
whereas  the  acids  A  and  C  are  not  oxidised  by  this 
reagent. 

The  three  tetragalacturonic  acids  are  converted  by 
prolonged  acid  hydrolysis  .  into  ^-galacturonic  acid, 
which  is  best  prepared  by  heating  a  suspension  of 
acid  A  in  1%,  sulphuric  acid  for  10 — 20  min.  under 
4 — 5  atm.  Sulphuric  acid  is  precipitated  with  & 
minimal  excess  of  barium  hydroxide,  the  filtrate  is 
evaporated  in  a  vacuum,  the  residue  extracted  with 
alcohol,  and  the  extract  allowed  to  evaporate  (yield 
35%).  Crystalline  a-d-galocturonic  acid  has  m.  p. 
156 — 159°  (decomp.)  after  softening  at  110°,  becoming 
red  at  130- — 140°  and  brown  at  150°.  It  gives  the 
orcinol  and  naphtharesorcinol  reactions.  .  It  is  con¬ 
verted  by  hydrochloric  acid  into  furfuraldehyde  and 
carbon  dioxide.  It  reduces  Fehiing’s  solution  strongly 
when  heated,  but  not  when  cold.  With  nitric  acid 
and  cold  bromine  water,  respectively,  it  gives  76% 
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and  quantitative  yields  of  nmcic  acid.  With  hypo- 
iodite  it  absorbs  the  oxygen  required  for  one  *CHO 
group.  Its  carboxyl  group  can  be  titrated  directly 
with  alkali.  Attempts  to  obtain  crystalline  galact- 
urone  from  it  were  unsuccessful.  a-d-Galacturonic 
acid,  CgHjpO^HgO,  has  [a]g  +97-9°  to  +50-9°  in 
aqueous  solution  (  +  107*0°  to  +55*6°  for  the  anhydr¬ 
ous  substance).  p~d -Galacturonic  acid,  C6H10O7,  crys¬ 
tallises  anhydrous  and  has  [ajg  +27*0°  to  +55*3°  in 
water  (time  2  hrs.).  In  the  preparation  of  d-galact- 
uronic  acid  from  pectin  substances,  the  a-  and  (3- 
modifications  are  obtained  in  varying  proportion, 
depending  on  the  degree  of  concentration  of  the  syrups 
and  the  concentration  of  the  alcohol  used  for  extrac¬ 
tion  and  crystallisation.  Evaporation  of  hot  aqueous 
or  dilute  alcoholic  solutions  invariably  yields  only  the 
«- variety,  whereas  the  (3-modification,  m.  p.  160°,  is 
obtained  from  the  a-form  by  ebullition  with  a  large 
excess  of  absolute  alcohol  and  rapid  evaporation  of 
the  solution.  The  reverse  transformation  takes  place 
in  warm,  aqueous  solution,  from  which  the  a- variety 
is  isolated  by  evaporation.  The  water  in  the  a-acid  is 
very  firmly  retained,  but  it  appears  possible,  although 
difficult,  to  effect  its  removal  by  desiccation  with 
consequent  production  of  the  (3-acid.  Aqueous  solu¬ 
tions  of  the  a-acid  give  a  violet  colour  with  magenta- 
sulphurous  acid  after  £  min.,  whereas  the  colour 
develops  only  slowly  in  solutions  of  the  p-acid, 
indicating  the  presence  of  the  aldehydie  group  in  the 
a-  but  not  in  the  p-acid.  The  constitutions  (I)  and 


(1*) 


H-C(OH)2 

H*C*OH 

OH*C*H 

OH-Q-H 

H-Q’OH 

COJH 


(3-acids. 

i - 

OH-C-H 

H-C-OH 

L 

OH-C-H  * 

(114 

OH-C-H 
■  H-O - 1 

CO.H 

The  following  salts  of  d-galacturonic  acid  are  de¬ 
scribed  :  sodium,  C6H907Na,  [ajf?  +36*02°  in  water 
(non-mutarotatory) ;  cinchonine, 
CcH10O7,CX9H22ON2,H2O,  m.  p.  178°  (decomp.)  after 
darkening  at  176°,  [af°  +139*0°  in  water;  brucine , 
9  6®  10  O  7  ,  G23H2  6o4n2,  m.p.  180°  after  darkening  above 
170°,  [a]g  —7*70°  in  water ;  anhydrous  morphine 
salt,  m.  p.  162—163°  (decomp.)  after  darkening  at 
158°  and  softening  at  160°,  [ajg  —56*6°  in  water. 

H.  Wren. 

Humic  acids.  W.  Fuchs  (Kolloid-Z.,  1929,  49, 
47).— A  discussion  of  the  methods  of  investigating 
the  constitution  of  humic  acid.  E.  S.  Hedges. 

Solubility  of  humic  acids  in  phenol.  M.  Soum 
and  F.  Podbreznik  (Bull.  Inst.  Pin,  1929,  61 — 64; 
Chem.  Zentr.,  1929,  i,  2194). — The  humic  acids  can 
be  dissolved  in  phenol  in  presence  of  a  small  quantity 
of  hydrochloric  acid ;  certain  more  highly  condensed 
humin  substances  arc  also  soluble  in  phenol.  The 
solubility  can  be  employed  in  the  determination  of 
humin  substances  in  fossil  fuels.  A.  A.  Eldridge. 

Humic  acids  in  coal  and  lignite.  F.  Pod¬ 
breznik  (Bull.  Inst.  Pin,  1928,  193—196,  209—214, 
237—238 ;  Chem.  Zentr.,  1929,  i,  1701).— Humic  acids 
from  Siorac-de-Belves  (Dordogne)  lignite,  by  repeated 


treatment  with  sodium  hydroxide  followed  by  hydro¬ 
chloric  acid,  were  obtained  as  a  brownish-black 
powder ;  extraction  with  alcohol  afforded  hymato- 
melanic  acid,  which  can  also  be  obtained  by  treat¬ 
ment  of  coal  with  acetone.  The  calcium  and  barium 
salts  are  amorphous.  The  mol.  wfc.  of  humic  acid  is 
about  1120,  and  that  of  hymatomelanic  acid  (if  tetra- 
basic)  about  720.  Two  samples  of  coal  contained 
38*32  and  48*72%,  respectively,  of  humic  acids.  The 
composition  of  humic  acid  corresponds  with  the 
formula  C61H58026.  The  relation  of  the  lrnmic  acids 
to  the  age  and  coking  properties  of  the  coal  is  dis¬ 
cussed.  A.  A.  Eldridge, 

Condensation  of  aliphatic  aldehydes  with 
malonic  acid  and  formation  of  new  ap-unsatur- 
aied  fatty  acids.  B.  Zaar  (Ber.  Schimmel,  1929, 
297 — 308). — Condensation  of  aliphatic  aldehydes  with 
malonic  acid  in  the  presence  of  primary  and  secondary 
bases  (Knoevenagers  method)  yields  only  py- un¬ 
saturated  acids,  whilst  the  use  of  tertiary  bases  as 
condensing  agents  (Harding  and  Weizmann,  J.C.S., 
1910,  97,  299)  gives  mainly  a8- unsaturated  acids 
together  with  5 — 10%  of  the  (3y-compound.  The 
presence  of  the  latter  is  due  to  small  amounts  of 
primary  and  secondary  bases  in  the  pyridine  used  as 
a  condensing  agent  and  not  to  migration  of  the  double 
linking  under  the  influence  of  sulphuric  acid  during 
the  conversion  of  the  Py-acid  into  the  lactone.  Thus 
condensation  of  w-heptaldehyde  with  malonic  acid  in 
the  presence  of  piperidine  or  dipbenylamine  gives 
A$-octenoic  acid,  b.  p.  114 — 115°/2  mm.,  eP  0*929, 
1  *44842,  solidification  point  —4*4°  {chloride,  b.  p. 
80 — 81°/4-5  mm.,  <P  0*9550 ;  amide ,  m.  p.  74*5 — 
75°),  which  is  converted  by  85%  sulphuric  acid  at 
80°  into  the  corresponding  lactone ,  b.  p.  113 — 114°/ 
4  mm.  With  pyridine  as  a  condensing  agent  the 
product  is  Aa-octenoic  acid  (86*24%  yield),  b.  p. 
130— 132°/2  mm.,  da  0*9316,  n%  1*45942,  solidific¬ 
ation  point  —0*9°,  together  with  only  5%  of  the 
A^-acid  (determined  as  the  lactone).  Similarly,  from 
the  appropriate  aldehyde  are  obtained  Aa~nonenoic 
acid,  b.  p.  148— 14974*5  mm.,  d 16  0*9280,  n%  1*46161, 
solidification  point  8*5°  {chloride,  b.  p.  95 — 97°/2*5 
mm.,  eP  0*9640 ;  amide,  m.  p.  122 — 122*5°),  and  a 
small  yield  of  the  A^-acid  isolated  as  the  correspond¬ 
ing  lactone,  b.  p.  125 — 127°/3*5  mm. ;  Aa-undeeenoic 
acid ,  b.  p.  164— 165°/2  mm.,  cP  0*9130,  sg  1*46390, 
solidification  point  18°  {chloride,  b.  p.  122 — 124°/2*5 
mm.,  *P  0*9430;  amide,  m.  p.  113*5 — 114*5°);  and 
Aa-dodecenoic  acid,  b.  p.  169 — 171°/2  mm.,  cP  0*8995, 
ng  1*46121,  solidification  point  27*9°  {chloride,  b.  p. 
131°/3  mm.,  cP  0*9380;  amide,  m.  p.  116°). 

J.  W.  Baker. 

New  homologues  of  cr  otonaldeBy  de .  B.  Zaar 
(Ber.  Schimmel,  1929,  309 — 316). — Homologues  of 
crotonaldehyde  are  prepared  by  condensation  of 
higher  saturated  aliphatic  aldehydes  with  acetalde¬ 
hyde  in  the  presence  of  anhydrous  zinc  chloride  under 
pressure  at  temperatures  varying  between  125°  and 
190°.  Thus  w-heptaldehyde  furnishes  a -ethylidene- 
n-heplaldehyde  (20 — 25%  yield),  b.  p.  57 — 59°/3  mm., 
dis  0*8584,  ng  1*45362,  purified  through  its  semi- 
carbazone,  m.  p.  168 — 168*5°  (oily  oxime ;  p -bromo- 
phenylhydrazone,  m.  p.  63 — 64°;  p -nitrophenylhydr- 


1276 


BRITISH  CHEMICAL  ABSTRACTS, — A* 


azone ,  m.  p.  102 — 103°),  and  is  oxidised  by  silver 
oxide  to  a-ethylidene-n-kcptoic  acid,  b.  p,  118 — 124°/ 
3-5  mm.  (amide,  m.  p.  100°),  and  reduced  with  zinc 
and  acetic  acid  to  the  acetate,  b.  p.  74*5 — 77°/2*5  mm. 
of  a-etkylidene-n-heptyl  alcohol ,  b.  p.  82*5°/4*5  mm., 
Similarly  from  the  appropriate  aldehyde  are  obtained  : 
cL-ethylidene-n-butaldehyde,  b.  p.  34 — 38° /1 4  mm.,  dl& 
0*8723,  nf,  1*44762  (semicarbazone,  in.  p.  194 — 195°; 
p-nitrophe nylkydrazone ,  ni.  p.  154*5 — 155*5° ;  m-nitro- 
bmzhydrazom ,  m.  p.  144 — 145°) ;  a-etfii/iidene-n-oc/- 
aldehyde ,  b.  p.  70— 75°/2*5  mm.,  d10  0-8630,  nf?  1*45412 
(semicarbazone,  m.  p.  162 — 163°);  cz-ethylidene-n-dec- 
aldehyde,  b.  p.  99— 103°/3  mm.,  0*8640,  ng  1*45712 
(semicarbazone,  m.  p.  163 — 163*5°).  J.  W.  Baker. 

Magnesium  compounds  derived  from  prop- 
argyl  acetal.  J,  Grard  (Compt.  rend,,  1929, 189, 
541—543).— The  action  of  magnesium  methyl  bromide 
on  propargyl  acetal  gave  magnesium  yy-dieihoxy- 
Aa-propinenyl  bromide  (I)  and  magnesium  y -ethoxy - 
Aa-butinenyl  bromide  (II).  Interaction  of  I  with 
acetaldehyde  gave  p-hydroxy-ee-diethoxy-A^-pent- 
inene,  d24  0*995,  nm  1*446,  which  reacted  with  urethane 
to  give  the  compound  0H*CHMe*C:C*CH(NH*C02Et)2, 
m.  p.  168 — 168*5°.  With  iodine  I  yielded  a-iodo- 
yy-dicthoxy-Aa-propinene,  m.  p.  7 — 8°,  d~  1*533, 
nr*  1*502,  which  when  heated  with  alcoholic  iodine 
yielded  app4  ri-iodoacraldehyde,  in.  p.  129—130°. 
aaSS-Tetraethoxy-A^-butinene,  b.  p.  102 — 105°/3  mm., 
m.  p.  18°,  fP  0*9520,  nm  1*431,  which  with  urethane 
yielded  a  product,  m.  p.  300°,  is  described.  The 
action  of  water  on  II  gave  y-ethoxy- Aa-butinene,  b.  p. 
87 — 88°,  df  0*8075,  wg  1*402,  which  with  ammoniacal 
silver  nitrate  yielded  a  monosilver  derivative  (III)  and 
with  iodine  aa$4ri-iodo-y~ethoxy-Aa-butene,  m.  p.  47 — 
48°.  With  carbon  dioxide  II  gave  y-ethoxy- A°- 
pentincnoic  acid,  b.  p.  107 — 108°/4  mm.,  df  1*0514, 
nf,  1*458,  the  potassium  salt  of  which,  when  treated 
with  silver  nitrate,  loses  carbon  dioxide  to  give  III. 
Treatment  of  the  potassium  salt  with  aqueous  copper 
sulphate  gave  a  dicuprotts  derivative  of  p -hydroxy- 
y-cthoxy-Aa-butene  and  carbon  dioxide.  Sodium 
y-ethoxy- Att-pentinenoate  reacted  with  ethyl  iodide 
to  give  ethyl  y -ethoxy -A*-pentinenoale,  b.  p.  6S — 70°/ 
3  mm.,  cP  0*842,  rif  1*444,  which  was  also  obtained 
by  treatment  of  II  with  ethyl  carbonate. 

A.  A.  Goldberg. 

Structure  of  bimolecular  lactolides.  M.  Berg- 
mann  and  A.  Miekeley  (Ber.,  1929,  62,  [B],  2297 — 
2303). — Chemical  evidence  in  favour  of  the  main 
valency  conception  of  certain  bimolecular  lactolides 
is  afforded  by  the  catalytic  hydrogenation  of  lactol 
acetates  of  P-laetaldehyde  and  aldol  to  acetals  of  the 
tjqse  I,  which  is  best  explained  by  the  followiiy* 

scheme  -  0^CHR'aH*CI*(°Ach>O 

s,c  me.  U^<?H(OAc)-CHs-CHlP>U 

n jXHR-CBLj’CHfOAc)^  _ . 

— CHj. — CER^U 

{I)  OAc-CHR-CHs-CH<^^^>CH3  (R^H  or  Me).. 

Further,  Bergmann  and  Weil  (unpublished  work) 
have  prepared  a  methyl- lacioli de  of  benzoin,  m.  p. 
297°,  and  a  transformation  product  therefrom,  the 
production  of  which  is  most  readily  explained  on  the 
basis  of  the  bimolecular,  main  valency  structure, 


CHP1i<^q^^^q^®^>CHP1i.  A  fundamental  error 

has  been  discovered  in  the  proof  of  unimolecular 
structure  based  on  measurements  of  vapour  density. 
The  use  of  porcelain  fragments,  asbestos,  or  silver 
vessel  in  the  Bleicr-Kohn  apparatus  leads  to  the 
catalytic  decomposition  of  the  small  amounts  of 
lactol ide,  thus  giving  a  far  too  low  mol.  wt.  This 
decomposition  is  not  observed  in  control  experiments 
in  which  larger  amounts  of  lactol  ide  are  heatdd  in 
glass  vessels  for  considerable  periods  at  the  tem¬ 
perature  of  the  determination,  frequently  even  if 
asbestos  is  present.  In  the  case  of  acetomothyl- 
laetolide  the  decomposition  leads  to  methyl  alcohol 
and  a  substance,  C7H1203,  m.  p.  60 — 61°/15  mm. 
Analogously,  methyl  alcohol  is  obtained  from  the 
methyl -lac  tolide  of  oxycydbhexanone  and  acetic  acid 
from  the  lactol  acetate  of  acetaldol.  If  the  deter¬ 
minations  of  the  vapour  densities  of  lactolides  are 
made  in  the  absence  of  catalysts  which  cause  rapid 
decomposition  and  at  a  sufficiently  low  temperature, 
values  arc  obtained  for  the  lactolides  of  glycollalde- 
hyde,  acetol,  p-lactaldehyde,  aldol,  and  oxycyclo- 
hexanonc  which  indicate  the  bimolecular  form.  The 
methyl-  and  ethyl -lactolides  of  salicylaldehyde  appear 
unique,  since  they  are  unimolecular  in  phenol. 

H.  Wren. 

Determination  of  the  configuration  of  oximes, 
T.  P.  Raikowa  (Ber.,  1929,  62,  [B],  2142—2149;  ef. 
this  voL,  911), — The  “  nitrile  method  ”  for  the  deter¬ 
mination  of  configuration  is  applicable  only  to  those 
aldoximes  which  do  not  pass  by  desmotropic  change 
into  ^-aldoximes,  and  hence,  according  to  the 
Hantzsch-Werner  hypothesis,  exist  in  two  stereo- 
isomeric  forms.  Aldoximes  which  do  not  contain  a 
methyl  or  methylene  group  in  juxtaposition  to  the 
ox imino -group  belong  to  this  class.  Aldoximes  of 
the  type  R*CH2*CHIN*OH  (in  which  R  is  any  simple 
or  compound  radical)  which  can  isomerise  to  $-ald- 
oximes  and  therefore,  contrary  to  the  Hantzsch- 
Werner  theory,  exist  only  in  one  form,  cannot  be 
examined  by  the  nitrile  method.  The  “  Beckmann 
transformation  ”  method  can  be  applied  to  the  deter¬ 
mination  of  the  configuration  of  ketoximes  which 
cannot  undergo  desmotropic  change  and  therefore 
exist  in  two  stereoisomeric  forms,  but  not  to  those 
in  which  desmotropic  change  is  possible  and  of  which 
only  one  form  exists.  There  is  no  method  of  deter¬ 
mining  the  configuration  of  aldoximes  and  of  keti mines 
which,  contrary  to  the  Hantzsch-Werner  theory, 
exist  in  only  one  modification.  H.  Wren. 

Electrolytic  reduction  of  acetone  at  a  mercury 
cathode.  C.  J.  Haggerty  (Amer.  Electrochem. 
Soe.,  Sept.,  1929.  Advance  copy,  5  pp.). — By  the 
electrolysis  of  acetone  dissolved  in  40%  sulphuric 
acid  solution  using  a  mercury  cathode,  varying 
amounts  of  mercury  diisopropyl  were  obtained  and 
very  little  isopropyl  alcohol  seemed  to  bo  formed  (cf. 
Tafel,  A,,  1902,  ii,  442;  1906,  i,  941). 

H.  J.  T.  Ellingbcam. 

Reduction  of  acetone  by  magnesium  in  presence 
of  anhydrous  aluminium  chloride.  M.  I,  Uscha- 
kov  (Z.  anorg.  Chem.,  1929,  183,  140— 150).— By 
treatment  of  an  ethereal  solution  of  anhydrous 
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aluminium  chloride  with  dry  acetone  the  compound 
Al3Cl9,5COMe2,  m.  p.  110 — 114°,  has  been  prepared. 
Dilute  solutions  of  anhydrous  aluminium  chloride  in 
acetone  contain  the  ions  Cl'  and  AlAc0***  and  exhibit 
a  conductivity  maximum  at  about  10  mol.*%  of 
aluminium  chloride ;  the  chlorine  ion  may  be  quantit¬ 
atively  precipitated  by  sodium  iodide  solution,  and 
from  the  resulting  solution  the  compound  AlI3,COMe2 
has  been  prepared.  In  dilute  acetone  solutions  of 
aluminium  chloride  magnesium  reduces  the 
[Al(COMe2)6]*"  ion,  but  in  more  concentrated  solutions 
(25  mol.-%  of  aluminium  chloride)  the  ion 
[ Al^COMeg)  6C13]  is  reduced ;  by  treatment  of  the 

reaction  products  with  water  pinacol  is  obtained, 

H,  F,  Gillbe. 

Ketals  of  hydroxyketones .  Y.  Y.  Evlampiev 
(Ber.,  1929,  62,  [B],  2386— 2389).— The  action  of 
ethyl  orthoformate  on  acetol  in  presence  of  hydrogen 
chloride  gives  the  corresponding  crystalline  ethyl- 

lactoiide,  (OEt-CMe<^H*)  ,  m.  p.  73-2 — 73-5°, 

whereas  in  presence  of  sulphuric  acid  a  compound , 
C5H10O2,  was  obtained,  the  molecular  constitution  of 
which  could  not  be  established  by  observations  in 
freezing  benzene,  Chloroacetone,  ethyl  orthoformate, 
ethyl  alcohol,  and  a  little  sulphuric  acid  yield  a-ehloro- 
PP-diethoxypropane,  b,  p.  52— 53°/14  mm. ;  a-bromo- 
$$ -diethoxy propane,  dl  1TQ75,  is  similarly  obtained, 
whereas  in  the  preparation  of  a  -  iodo  -  p  p  -  diethoxy - 
propane,  b.  p.  69°,  the  addition  of  moist  silver  oxide 
is  advisable.  Attempts  to  replace  the  halogen  atoms 
of  these  compounds  by  *OH  or  *OAc  were  unsuccess¬ 
ful,  since  reaction  either  could  not  be  caused  to  occur 
or  proceeded  with  rupture  of  the  molecule.  (3-Keto- 
propyl  acetate  is  converted  by  ethyl  orthoformate, 
ethyl  alcohol,  and  a  trace  of  sulphuric  acid  into 
P §~diethoxypropyl  acetate ,  b.  p.  78*5 — 79*5°(corr.)/8 
mm.,  dl  0*9990,  hydrolysed  by  aqueous  calcium 
hydroxide  at  80—90°  to  pp -diethoxypropyl  alcohol 
[acetol  ethylketal),  b.  p.  68— 68*5°(con\)/9  mm.,  dl 
0*9828,  mol.  wt,  138*0  in  freezing  benzene ;  acetic 
anhydride  in  ether  re-converts  the  alcohol  into  its 
acetate.  The  ketal  is  stable  in  neutral  and  alkaline 
aqueous  solution,  but  is  readily  hydrolysed  by  traces 
of  acid.  EL  Wren. 

F orm  and  size  of  highly  complex  molecules  by 
spreading  of  unimolecular  layers  on  a  water 
surface,  II,  Comparison  of  polysaccharides 
and  degraded  polysaccharides.  J.  R.  Katz  and 
P.  J.  P.  Samwel  (Annalen,  1929,  474,  296 — 300 ;  cf. 
A.,  1928,  937). — The  observation  of  Bergmann, 
Herzog,  and  Jancke  (A.,  1928,  822)  that  biosan  and 
alkali -soluble  cellulose  have  the  same  X-ray  spectra 
is  confirmed.  Although  the  work  of  Hess  and  Friese 
(A.,  1927,  861)  indicates  that  biosan  is  the  anhydride 
of  a  disaccharide,  complete  agreement  is  found 
between  the  figures  for  area  per  C6H10Oq  unit  and 
the  thickness  of  unimole cular  films  given  by  deriv¬ 
atives  of  biosan  and  cellulose.  Inulin  acetate  de¬ 
graded  by  heating  in  tetrahydronaphthalene,  normal 
inulin  acetate,  and  the  acetate  of  a  cellulose  degrad¬ 
ation  product  described  by  Pringsheim  (A.,  1928, 
1226)  which  cryoscopically  appears  to  consist  of  a 
single  C6H10O5  unit,  give  the  same  values  for  area 


per  C6H10O5  unit,  thickness,  compressibility,  and 
resistance  to  fracture,  which  arc  similar  to  those 
obtained  for  cellulose  triacetate.  It  appears  that  the 
space  occupied  by  a  C6H10O5  unit  and  its  side-chains 
in  a  unimolecular  layer  is  largely  unaffected,  whether 
the  C6H10O5  units  are  united  in  large  molecules  by 
polymerisation  or  association,  or  whether  they  are 
present  (in  the  unimolecular  layer)  as  freely  mobile 
individuals.  The  agreement  found  between  the  fore¬ 
going  properties  and  the  forms  of  the  compressibility 
curves  of  biosan  derivatives  and  maximally  degraded 
polysaccharides  is  unexpected,  and  it  is  suggested 
that  the  latter  are  not  degraded  to  the  degree 
indicated  by  their  cryoscopic  behaviour. 

0.  W.  Shoppee. 

Oxidation  of  carbohydrates,  fats,  and  nitro¬ 
genous  substances  by  hydrogen  peroxide  and 
ferric  salts.  S.  N.  Chakrabarti  and  N.  R.  Dhae 
(J.  Indian  Chem.  Soc.,  1929,  6,  617 — 626). — Oxid¬ 
ation  of  a  1%  solution  of  potassium  stearate,  oleate, 
and  palmitate,  dextrose,  starch,  alanine,  and  lactic 
acid  with  12%  hydrogen  peroxide  in  presence  of  a 
small  amount  of  ferric  sulphate  at  37°  gives  in  all 
cases  some  reducing  substances.  Determinations  of 
the  volatile  acetone -like  products  formed  during 
similar  oxidation  of  seven  sugars,  dextrin,  inulin, 
glycogen,  egg-white  and  -yolk,  butter,  and  chole¬ 
sterol,  by  titration  with  iodine  show  that  varying 
amounts  are  produced  from  all  the  substances  quoted. 
Oxidation  of  carbohydrates  in  presence  of  nitro¬ 
genous  compounds  or  fats,  fats  in  presence  of  nitro¬ 
genous  substances,  and  a  mixture  of  fats,  carbo¬ 
hydrates,  and  nitrogenous  compounds  causes  a 
decrease  in  the  amount  of  reducing  substances 
formed.  The  oxidation  of  a  group  of  compounds  is, 
therefore,  retarded  by  the  addition  of  a  second  group 
of  substances.  The  amounts  of  acetone-like  sub¬ 
stances  produced  during  the  oxidation  of  mixtures 
of  fats  and  carbohydrates  are  decreased  further  with 
increase  in  the  added  carbohydrate ;  retardation  of 
the  oxidation  is  greatest  with  starch  and  sucrose. 

The  disappearance  of  the  acetone  substances  from 
the  body  after  injection  of  insulin  is  considered  to  be 
due  to  a  more  complete  oxidation  of  fats  following  the 
primary  oxidation  of  the  dextrose.  H.  Burton. 

Degradation  of  I-arabinose.  Y.  Deulofeu  and 
R.  J.  Selva  (Anal.  Asoc.  Quim.  Argentina,  1929,  17, 
13 — 24). — See  this  vol.,  427. 

Deoxyribose  and  deoxyxylose  and  their  bearing 
on  thyminose.  P.  A.  Levene  and  T.  Mori  (J. 
Biol.  Chem.,  1929,  83,  803— 816).— The  deoxy* 
pentose  obtained  by  hydrolysis  of  the  thymonucle- 
osides  is  designated  thyminose.  Although  this  com¬ 
pound  titrates  as  a  p-deoxyaldopentose  and  yields 
IsDvulic  acid  when  heated  with  dilute  sulphuric  acid 
it  is  not  identical  with  deoxyribose  or  with  deoxy- 
xylose.  Thyminose  (cf.  this  vol.,  590)  has  m.  p.  150° 
after  softening  at  78°,  [a]D  —90*6°  to  —40*0°  in 
pyridine,  —60*0°  to  —50*0°  in  water  (as .-phenyl- 
benzylkydrazone,  m.  p.  128°,  [a]25  —17*5°).  Aceto- 
bromoxylose  yielded,  with  zinc  and  acetic  acid, 
d -diacetylxylal,  b,  p.  103 — 107°/1*5 — 1*8  mm.,  m.  p. 
40°,  [a]*5  — 314*7°  in  chloroform,  which  was  hydro¬ 
lysed  with  barium  hydroxide  to  d -xylol,  b.  p.  109— 
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112s/ 1*2  mm.,  m.  p.  49—50°,  [of1  —254*5°  in  water; 
with  dilute  sulphuric  acid  this  yielded  d  ^-deoxy xylose, 
m.  p.  92— 96°,  [ocjft  —40*25°  to  +50*75°  in  pyridine, 
—22*5°  to  —2*0°  in  water  (as ,-phenylbmzylhydmzone, 
m.p.  116 — 118°,  [oc]25  +13*5°  in  pyridine).  Similarly 
from  aeetobromoarabinose  there  was  obtained  1-p- 
deoxyribose,  m.  p.  80*5—90°,  [a]!?  +2*75°  to  +2*13° 
in  pyridine,  +2*88°  to  2*13°  in  water  (a&.-phenylbenzyl- 
hyarazone ,  m.  p.  115 — *117°,  [a]35  +7*8°  in  pyridine). 

C.  R.  Harington. 

Determination  of  pentosans.  C.  Kullgren 
and  H.  Tyd£n  (Handl.  Ing.  Vetenskaps-Akad.  Stock¬ 
holm,  1929,  No.  94,  62  pp.)< — A  very  detailed  investig¬ 
ation  of  the  Tollens  method  of  determining  pentoses 
and  pentosans  by  conversion  into  furfuraldehyde  is 
recorded.  The  12%  hydrochloric  acid  used  in  the 
older  method  is  open  to  objection,  since  as  the  dis¬ 
tillation  proceeds  the  composition  tends  to  approach 
the  azeotropic  mixture,  20*2%.  It  is  replaced  by 
13*15%  hydrochloric  acid  saturated  with  sodium 
chloride,  a  mixture  of  constant  b.  p.  This  change 
leads  also  to  a  quicker  distillation  of  the  furfuralde¬ 
hyde,  since  the  distillation  factor  (ratio  of  furfuralde¬ 
hyde  in  the  vapour  to  that  in  the  liquid  phase)  rises 
from  6*0  to  14*7.  Under  these  conditions  96*9%  of 
the  furfuraldehyde  formed  can  be  distilled.  Precipit¬ 
ation  of  the  distillate  with  phloroglucinol  or  barbituric 
acid  is  replaced  by  the  much  quicker  titration  with 
potassium  bromato-bromide  mixture.  The  excess  of 
bromate  is  titrated  by  thiosulphate  after  the  addition 
of  potassium  iodide  (el  Powell  and  Whittaker,  A., 
1924,  ii,  354).  In  a  solution  with  a  slight  excess  of 
acid  each  molecule  of  furfuraldehyde  is  initially 
equivalent  to  2  atoms  of  bromine,  but  this  value 
rises  to  4*5  atoms  within  4  days.  This  is  interpreted 
as  a  rapid  initial  oxidation  of  the  aldehyde  group 
followed  by  a  slow  general  oxidation  (of,  Perrier  and 
Gortner,  A.,  1924,  ii,  71).  Using  a  catalyst  of 
ammonium  molybdate  to  hasten  the  liberation  of 
bromine  from  the  bromide-bromate  mixture,  bromine 
absorption-time  curves  are  given  for  various  con¬ 
centrations  of  free  acid.  In  a  solution  containing 
0*5—1%  of  acid  theoretical  bromine  absorption  occurs 
in  about  4  mm.  The  amount  of  bromate  in  excess  is 
of  small  importance.  Contrary  to  the  results  of 
Perrier  and  Gortner  (A.,  1923,  ii,  884),  the  use  of 
steam  during  the  distillation  does  not  lead  to  any 
increased  yield  of  furfuraldehyde .  The  formation  of 
humic  substances,  responsible  for  the  lack  of  theor¬ 
etical  yield  of  furfuraldehyde,  proceeds  from  the 
pentose  and  not  from  the  furfuraldehyde. 

By  working  under  completely  standardised  con¬ 
ditions  reproducible  results  may  be  obtained.  The 
original  communication  should  be  consulted  for 
details.  T,  H.  Morton. 

Conversion  of  methylpentoses  into  methyl- 
furfuraldehyde.  E.  Votocek  and  F.  RAc  (Coll. 
Czech.  Chem.  Comm.,  1929,  4,  516 — 520). — The  form¬ 
ation  of  methyllurf uraldehyde  by  the  action  of  mineral 
acids  on  sugars  is  not  limited  to,  aldehydic  methyl¬ 
pentoses,  but  is  also  given  by  the  keto-eompounds. 
2  -Ketcrhamnosc,  prepared  by  boiling  rhanmose- 
phenylosazone  with  benzaldehydo  in  the  presence  of 
a  large  excess  of  water,  concentrating  the  aqueous 


solution  in  a  vacuum,  and  treating  the  resultant 
product  with  zinc  and  acetic  acid,  gives  a  20%  yield 
of  methylfurfuraldehyde  when  distilled  with  12% 
hydrochloric  acid.  2-Ketorham nose  yields  a  violet 
and  rhamnose  a  yellowish-brown  coloration  with 
carbazole.  A.  I.  Vogel. 


Synthetic  hexosephosphates  and  their  phenyl- 
hydrazine  derivatives.  A.  L.  Raymond  and  P.  A. 
Leyene  (J.  Biol.  Chem.,  1929,  83,  619 — 630),— 
Dextrose  and  Isevulose  were  phosphorylated  directly 
by  treatment  with  phosphoryl  chloride  and  pyridine ; 
diisopropylideneglueose  and  a-  and  (3« dmopropylidene- 
fruetose  were  phosphorylated  as  above  and  the  iso- 
propylidene  residues  removed  by  graduated  hydro¬ 
lysis  with  hydrochloric  acid ;  the  resulting  phosphoric 
esters  were  treated  with  phenyl  hydrazine ,  The  ester 
from  dextrose  gave  no  crystalline  products ;  the  ester 
from  dusopropylideneglue  ose  gave  an  anhydrohezos- 
azone,  m.  p.  156 — 159°,  [ajfj  —146°,  apparently 
identical  with  the  compound  prepared  by  Levene  and 
others  (this  voL,  683)  from  a  -  diisopr  opylidenefrue  t  ose 
through  the  phosphate ;  the  ester  from  Isevulose  gave 
glueosazone ;  the  ester  from  a-difsopropylidene- 
fructose  yielded  a  diphenylhydrazme  salt  of  a  phospho- 
hydrazom ,  C^H^^O^gP,  m.  p.  96 — 98s,  decomp. 
123— 125° ,  Of  -50*8°  to  -35*0°  in  pyridine- 


methyl  alcohol,  and  the  anhydrohexosazone  men¬ 
tioned  above ;  the  ester  from  p-difsopropylidene- 
fruetose  gave  a  phenylhydrazine  salt  of  a  phospho- 
hydrazane,  which  darkened  at  107 — 

110s  after  sintering  at  96—97°,  [«]g  -15*0°  to 
—33*6°  in  pyridine-methyl  alcohol,  and  glueosazone. 

O.  R,  Harington, 

Transformation  reactions  in  the  carbohydrate 
group.  II,  Configuration  of  the  fnroid 
y-glucose  and  its  fsopropylidene  derivatives,  K. 
JosEFnsoN  (Ber.,  1929,  62,  [R],  1913— 1916).— A 
theoretical  paper  in  which  arguments  are  adduced  in 

favour  of  the  structure  I 


H* 

(I.)  H- 

a — ftii  HO' 


for  fnroid  glucose  diiso- 
propylidene  ether.  The 
ready  migration  of  the 
acetyl  group  in  3-acetyl- 
glucose  fsopropylidene 
ether  from  position  3  to  C 


and  the  easy  formation  of  Fischer’s  anhydroglucose 
from  derivatives  of  fsopropylideneglueose  are  simply 
explained.  To  «-  and  P-glucofuranose  the  structures 
II  and  III  are  assigned. 


(II.) 


1 - 1 

HC-OH 
H+bOH  I 

OH-CHa^g;v;g 

0H'  H  I 


HO-C'H 
(nr.)  H-C'OII  0 


H.  Wees. 

Acetone  [Is  op  ropy  lidene]  compounds  of  _  the 
sugars  and  their  derivatives.  XIV.  isoDiiso- 
propylidene glucose.  H.  Gklb  and  L.  von  Vargha 
(Ber.,  1929,  62,  [JB],  2425—2434;  cf.  A„  1928,  871).— 
p-Toluenesulphonylgiueose  fsopropylidene  ether,  m.  p. 
108°,  is  hydrolysed  to  the  non-crystalline  jy-toluene* 
mlphonylglucose ,  which,  when  treated  with  acetic 
anhydride  and  pyridine,  gives  a  mixture  of  6-p- 
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toluenesulphonyl- 1  :  2  :  3  :  44efcra- acetyl- p~glueo- 
pyranose,  m.  p,  200%  [a®  +23*97°  in  chloroform,  and 
( ?)  6-p -iolumemlplmnyl-l :  2  : 3  :  4c4etra-acetyUa-glum- 
pyranose  (+H20),  m,  p.  129—130%  [«}g  +105-7°  in 
chloroform.  The  ^toluenesulphonyl  group  in  the 
isopropylidene  sugar  must  therefore  be  in  position  G. 

The  position  of  the  ^-toluenesulphonyl  group  in 
p-toluenesulphonyh^oglucose  difsopropylidene  ether, 
prepared  from  6-p-ioIuenesulphonylglucose  t$opropyl- 
idene  ether,  m,  p.  108°  (see  above),  is  established  as 
follows ;  (1)  The  dh’sopropylidene  compound  is  con¬ 
verted  in  poor  yield  by  hydrogen  bromide  and  glacial 
acetic  acid  into  a  non- crystalline  bromo-derivative, 
transformed  by  methyl  alcohol  and  silver  carbonate 
into  G-p-toluenesulphonyl-2  : 3  : 44riacetyl-p-methyl- 
glucoside  (cf.  Helferich  and  others,  A.,  1927,  1174); 

(2)  partial  hydrolysis  of  the  dusopropylidene  compound 
by  80%  acetic  acid  (optically  controlled)  affords 
6-p-toluenesulphonylglucose  fsopropylidene  ether ; 

(3)  hydrolysis  of  C-p-toluenesulphonyk^oglueose  di- 
Mopropylidene  ether  by  alcoholic  ammonia  at  100° 
affords  a  mixture  of  isoglucosyl-Q-amine  diisopropylidene 
ether  (I)  (p -toluenesulplmmte,  m.  p.  172-5°,  [a]f  +30*96° 
in  water),  ditsoglucosyl-6-imine  dmopropylidene  ether, 
.[a]i>  +4T4°  in  chloroform  [p ~$oluenesulphonate3  m.  p. 
188°  (decomp.),  [aj“  +20-1°  in.  chloroform],  and 
glucosem  (5 :  $-)diisopropylidene  ether  (II),  [a® 
+33*2°  in  chloroform;  the  amine  is  hydrolysed  by 


acids  to  the  known  glucoayl-G-amine,  identified  as  the 
p-toluenesulphonate  of  its  hydrazone.  (4}  Direct 
hydrolysis  of  p-fcoluenesulphonylisoglucose  di  uo- 
propylidene  ether  by  alcoholic  sodium  hydroxide  or 
methoxide  yields  a  mixture  of  isoglncose  diisopropyl- 
idene  ether  and  glucoseen  ditaopropylidene  ether 
which  cannot  be  separated  into  its  components. 
On  the  other  hand,  isoglue ose  diisopropylidene  ether 
is  readily  obtained  by  deamination  of  isoglueosyl-G- 
amine  dii^opropylidene  ether  and  is  converted  by 
^toluenesulphonyl  chloride  into  the  initial  p-toluene- 
sulphonyltaoglucose  diisopropylidene  ether.  The 
acetate ,  b.  p.  140°/0*4  mm.,  [a®  +32*8°  in  chloroform, 

and  benzoate ,  b.  p,  200°  (bath 
temp.)/0*6  mm.,  [oc]j?  +29*5° 
^  in  cliloroform,  of  iaoglucose 
dit^opropylidene  ether  are 
non-crystalline.  The  methyl 
ether  (III,  R^Me),  b.  p.  105 °/ 
0*1  mm.,  [Vg  +15*3°  in 
chloroform,  is  hydrolysed  to 
glucose  6-methyl  ether, 
identified  by  its  osazone.  The  constitution  III 
{R— *H)  is  thus  established  for  isaglueose  dmopropyl- 
idene  ether. 

isoGlucose  d isopropyl i dene  ether  is  transformed  by 
methvl  iodide  and  silver  carbonate  into  the  corre- 


Me, 

fin.) 


H  *C  ■  u 

h-9— - 

H+P 

HjC-OE 


sponding  methyl  carbonate,  C14l[aaOs,  m,  p.  111°,  [a IS 
+384°  in  chloroform.  8  £  Web. 

Acetone  [fsopropylidene]  compounds  of 
the  sugars  and  their  derivatives,  XV. 
5  :  6-AnJbtydroglucose  tsopropylidene  ether  and 
the  5-methyl  ether  of  glucofuranose.  H,  Onus 
and  L.  von  Vabgha  (Ber.,  1929,  62,  [ B],  2435— 
2444;  cf.  preceding  abstract), — Hydrolysis  of  6-p- 
toluenesulphonylglueose  fsopropylidene  ether  by 
sodium  mefchoxide  affords  5  ;  6-anhydroglucose  iso- 
propylidene  ether  (I),  m.  p.  133*5°,  [a]20  —26*5°  in 
water,  identical  with  the  compound  described  by 
Freudenberg  and  others  (A.,  1928,  1223).  It  is 
characterised  by  unusual  instability,  being  hydrolysed 
to  dextrose  by  80%  acetic  acid  at  the  ordinary  tem¬ 
perature.  It  is  converted  by  sodium  hydroxide  into 
glucose  isopropylidene  ether,  m.  p.  157%  and  other 
products  derived  from  mono-  and  di-hexoses,  from 
which  d-idose  tsopropylidene  ether  is  isolated  in  a  non- 
homogeneous  condition.  Treatment  with  acetic  acid 
and  pyridine  transforms  the  crude  ether  into  non- 
homogeneous  trmceiyl-d - idose  iso propylidene  ether , 
b.  p.  130 — 135°/0*5  mm.,  [«]g  +58*3°  in  chloroform, 
converted  by  successive  treatment  with  sodium 
hydroxide  and  dilute  sulphuric  acid  into  d- idose, 
identified  as  the  phenylosazone,  in.  p.  168°,  Slightly 
impure  trimethyl-c^-idose  Mopropylidene  ether,  b.  p. 
92 — 93°/0*007  mm.,  [a®  +66*2°  in  methyl  alcohol,  is 
described.  The  production  of  idose  Mopropylidene 
ether  (II)  affords  further  proof  of  the  constitution  of 
the  original  material,  since,  under  the  conditions 
adopted,  only  a  5  : 6-anhydroglucose  isopropylidene 
ether  could  undergo  epimerisation  to  an  idose 
derivative. 


H-g-O''5*011®2 
(I.)  OH-g-H 
H-C- 


H 


H,r>° 


H-C'O^  2 
OH-g-H 

H-C — - — 

HO-g-H 

ch4-oh 


? 


(H.) 


Ammonia  appears  to  open  the  ethylene  oxide  ring 
of  5  : 6-anhydroglucose  tsopropyiidene  ether  almost 
entirely  in  one  direction,  giving  isopropylidene- 
glucosyl-6-amine,  characterised  by  hydrolysis  and 
conversion  into  the  p4oluenesulphonate  of  glucosyl-6- 
aminephenylhydrazone.  Addition  of  sodium  meth¬ 
oxide  appears  to  lead  exclusively  to  iso propylidene- 
glucofuranose  5-methyl  ether,  in.  p.  71—72°,  [a® 
—6*42°  in  chloroform,  identified  by  conversion  into 
isopropylideneglucose  trimethyl  ether,  b,  p.  138— 
140°/12  mm.,  [ct]p  —27*1°  in  methyl  alcohol,  and 
thence  into  glucofuranose  2:3:5: 6-tetramethyl 
ether,  b.  p.  I2O°/0*03  mm.,  [<x]D  —7*28°  in  water  (cf. 
Irvine  and  Scott,  J.C.S.*  1913,  103,  574).  Hydro¬ 
lysis  of  isopropylideneglucose  methyl  ether  affords 
d -glmofumnme  5-methyl  ether,  m.  p.  143 — 144°,  [a® 
+  101*2°  to  +59*92°  in  water  in  3  hrs.  [phenylosazone, 
m.  p.  180°  (decomp.),  [«]d  — 101*9°  to  — 86*6° 
(incomplete)  in  pyridine].  It  reduces  Fehling’s  and 
ammoniacal  silver  solution  powerfully  when  heated, 
but  does  not  react  with  sulphurous  acid-magenta. 
The  possible  existence  of  glucofuranose  forms  in  the 
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equilibrium  mixtures  derived  from  dextrose  is 
suggested. 

Zemplcn’s  method  of  hydrolysis  appears  applicable 
only  to  such  compounds  as  contain  the  ^-toluene- 
sulphonyl  group  very  loosely  united.  5  :  8-Bi-p- 
toluenesulphonylglucose  isopropylidene  ether  is 
smoothly  converted  into  5-p~toluenesulphonyI-3  :  6- 
anhydroglucose  fsopropylidene  ether.  3-p-Toluene- 
sulphony  3  glucose  dnsopropylidene  ether,  6-p-toluene- 
sulphonyl^oglucose  dnsopropylidene  ether,  3:5:6- 
tri-y?- toluenesulphonylglucose  isopropylidene  ether, 
and  5-p-toluenesulphonyl-3  : 6-anhydroglucose  iso- 
propylidene  ether  are  unaffected.  H.  Wren. 

New  dicarbonyl  sugars.  B.  Helferich  and 
E.  Him  men  (Ber.,  1929,  62,  [B%  2136—2141 ;  of.  A., 
1928,  1221). — The  preparation  of  triaeetyl- (3-methyl- 
rf-glucoseenide  is  more  advantageously  effected  from 
triacetyl-p-methyl-d-glucoside  6-bromohydrin  than 
from  the  corresponding  iodohydrin  (cl.  loc.  tit.). 
S-Methyl-dLglucoseenide  is  hydrolysed  by  cold  O'IN- 
q ]  \  sulphuric  acid  to  the  compound  (I),  which, 
QlO  ky  reason  analogy  to  Fischer’s  d-iso- 
nn.fVi-T  rhamnose,  is  termed  iso rkamnonom*  It 
-  S.Xori  liag  P-  125*5—126°  (corn),  [*]S  -15-2° 
OH-C'H  — 33*0°  in  water.  It  reduces  Feliling’s 

Pirn  Bolntion  very  strongly  when,  heated 
gradually  at  the  ordinary  temperature. 
It  immediately  yields  a  di-p-nitrophenyl- 
hydrazone,  m.  p.  120*5°  (corr.;  decomp,),  [«]{>  —83*5° 
in  pyridine.  Similarly,  du^opropylidencgalactose 
^-iodohydrin  is  transformed  by  silver  fluoride  and 
pyridine  into  dmopropylidene-d^galaetoseen,  m,  p. 
86—87°  (eorr.),  [oc^i?  —-136°  in  s-tetrachloroethane, 
[a]15  —142*6°  in  chloroform  (cf.  Freudenberg  and 
Rascbig,  this  vol.,  427),  hydrolysed  to  the  non- 
crystalline  fuconose  [di-p-nitrophenylkydrazom,  m.  p, 
209—210°  (corr. ;  decomp,),  [«Jg  +59°  in  pyridine]. 

2:3:4- Triacetyl  -  p » methyl  -  A  «  gl  ucoside  6  -  iodo  - 
hydrin  is  transformed  by  dry  technical  silver  fluoride  in 
boiling  methyl  alcohol  into  a  mixture  of  triacetyl-p- 
methyl-d-glucoseenide  and  2:3:  4-triacetyl-$-methyl- 
glucoside  6-methyl  ether,  m.  p.  107 — 108°,  The  last- 
named  compound  is  transformed  by  methyl-alcoholic 
ammonia  Into  ^-methyl -d-glucoside  6-methyl  ether,  m.  p. 
133—135°  (corr,),  [a]23  — -27*0°  in  water,  which  is  not 
hydrolysed  by  emulsin.  H.  Wren. 

Rotatory  power  and  structure  in  sugar  group. 
XX.  Two  isomeric  crystalline  compounds  of 
<!-mannose  with  calcium  chloride.  J,  K.  Bale 
{J.  Amer.  Chem.  Soc.,  1929,  51,  2788— 2795).— When 
p-d-mannose  is  mixed  with  a  concentrated  aqueous 
solution  of  calcium  chloride  at  the  ordinary  tem¬ 
perature  the  compound  (I),  C6H1206,CaCl2,4H20,  m,  p. 
101—102°  (corr.),  crystallises.  Evaporation  of  an 
alcoholic  solution  of  I  on  the  water-bath  gives  the 
compound  (II),  8-C6H1206,CaCl2,2H20,  m.  p.  159— 
160°  (corr. ;  decomp,).  Conversion  of  II  into  I  is 
effected  by  the  addition  of  water  to  an  alcoholic 
solution  of  II  and  subsequent  evaporation  at  the 
ordinary  temperature.  Betails  are  also  given  for  the 
preparation  of  I  and  II  from  vegetable  ivory. 
Acetylation  of  II  with  acetic  anhydride  and  pyridine 
affords  (3-mannose  penta-acetate,  Mutarotation  of 
II  in  water,  [ot]g  —7*7°  after  2  min. — >  +6*73°  at 


oo ,  is  normal,  but  I  shows  an  unusual  course,  [a]|} 
— 23*68°  after  0*75  min. — >-  +11*35°  after  23  min. 
— >  +6*5°  at  oo  .  Extrapolation  of  the  muta- 
rotation  curve  to  zero  time  indicates  an  initial 
rotation  for  the  mannose  constituent  of  [oc]D  about 
—60°,  and  it  is  presumed  that  the  sugar  residue  of  I 
is  the  B-form  of  the  1  :  5-ring  form  of  mannose  (cf, 
Hudson,  A.,  1926,  714),  H.  Burton. 

Crystalline  difructose  anhydride  from  hydro¬ 
lysed  inulin.  R.  F,  Jackson  and  S.  M,  Goeroen 
(Bur,  Stand.  J,  Res.,  1929,  3,  27 — 38). — Although 
inulin  consists  solely  of  lcevulose  residues,  hydrolysis 
gives  only  91*8%  of  Lnvulose.  The  remainder  con¬ 
tains  3%  of  another  reducing  sugar  and  5*2%  of 
an  unfermentable  mixture  of  disaccharides  which  is 
hydrolysed  by  0*4Ar-sulphurie  acid  at  100°  to 
Isovtilose  exclusively.  Acetylation  of  the  disaccharides 
yields  a  crystalline  hexa-acetaie,  m.  p.  137°,  [«]f  +0*54° 
(in  chloroform),  from  which  on  hydrolysis  with  barium 
hydroxide  a  crystalline  dilmvuhse  anhydride- 1,  [of* 
+27°  (in  water),  is  obtained.  The  acetylation 
mother- liquors  contain  one  or  more  unisolated  hexa- 
acetates,  mean  [a]g  +31°.  G.  Hollins. 

Reaction,  between  sugars  and  amino-acids .  V, 
H,  von  Euler,  GL  Rengman,  and  E,  Brunius 
(Svensk  ICem.  Tidskr.,  1929,  41,  203 — 209 ;  cf,  this 
voL,  175) , — Beeolorisation  of  a  methylene-blue 
solution  by  a  mixture  of  maltose  and  glycine  in 
aqueous  solution  attains  measurable  velocity  at  pn  8, 
the  velocity  then  increasing  with  increasing 
Beeolorisation  occurs  the  more  slowly  the  longer  is 
the  incubation  period,  the  pn  value  also  falling,  whilst 
a  corresponding  fall  in  rotation  is  also  observed. 
Maltose  thus  behaves  in  an  analogous  manner  to 
dextrose.  A  similar  relationship  exists  between  the 
velocity  of  deeolorisation  of  methylene-blue  with  a 
mixture  of  galactose  and  glycine  in  aqueous  solution 
and  the  pn  value,  but,  in  this  case,  the  maximum 
decrease  in  the  rotation  occurs  after  1*5  hrs.  The 
specificity  of  enzyme  action  is  discussed. 

J.  W.  Baker. 

Influence  of  hydrogen  sulphite  solutions  on 
sugars  at  higher  temperatures.  II.  E,  Hagg- 
lund  and  H.  Urban  (Ber.,  1929,  62,  [R],  2046 — 
2051 ;  cf.  this  vol.,  428). — Mannose  is  converted  "by 
heating  with  solutions  of  calcium  hydrogen  sulphite 
and  sulphurous  acid  into  mannonie  acid ;  a  reversion 
to  polymeric  sugars  is  not  observed.  Possibly, 
unstable  sulphonie  acids  are  formed  as  intermediate 
products. 

Under  certain  conditions,  l&vulose  becomes  oxidised 
to  aPy-trihydroxy-tt-butyrie  acid.  The  main  product 
is  apparently  a  fruetosesulphonic  acid  isolated  as  the 
brucine  salt,  C23H2604N2,H2S03,C6H1206,  m.  p.  246— 
247°  (decomp.),  and  barium  salt, 
(C6H1206,H2S03)2Ba,2H20.  The  acid  decomposes 
with  evolution  of  sulphur  dioxide  when  its  aqueous 
solution  is  concentrated  to  a  syrup.  Boiling  10 — 15% 
sulphuric  acid  causes  slow  loss  of  sulphur  dioxide.  It 
is  stable  toward  cold  2N- sodium  hydroxide,  slowly 
decomposed  by  the  hot  reagent.  The  acid  and  its 
salts  slowly  reduce  Fehling’s  solution.  The  form¬ 
ation  of  sulphurous  but  not  sulphuric  acid  as  product 
of  acid  hydrolysis  suggests  that  the  sulphonie  group  is 
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attached  to  a  carbon  atom  united  to  a  hydroxyl 
group.  Its  stability  indicates  that  the  acid  is  not 
a  simple  hydrogen  sulphite  derivative  of  lsevulose. 

H.  Wren. 

Effect  of  X-rays  on  sucrose,  M.  C.  Reinhard 
and  K.  L.  Tucker. — See  this  vol.,  1248. 

Alizaringlucoside  and  alizarinbiosides.  G. 
Zempl£n  and  A.  Muller  (Ber.,  1929,  62,  [B]}  2107— 
2118) . — Alizarintetra-acetylglucoside, 
C1jH^02(0H)*0'CcH705Ac4,  m.  p.  205°  after  softening 
at  201°,  is  prepared  by  the  action  of  silver  oxide  on  a 
mixture of  alizarin  and  acetobromoglucose  in  quinoline. 
Alizarintetrabenzoylglucoside,  m.  p.  232°,  is  obtained 
analogously.  By  the  action  of  methyl-alcoholic 
ammonia,  the  tetra- acetyl  and  tetrabenzoyl  deriv¬ 
atives  and  alizaringlucoside  become  transformed  into 
the  supposed  diglucoside, 

C5H4<^^q^^jjJ^>C6H2(0*C6Hx105)2,  of  Glaser 

and  Kahler  (A.,  1927,  752).  The  compound  does  not 
contain  acetyl  or  methoxyl  groups.  The  analytical 
composition  could  not  be  determined  exactly,  but  the 
compound  is  certainly  a  monoglucoside  closely  allied 
to  alizaringlue oside ;  it  is  possibly  an  ammonium  salt. 
Alizaringlucoside,  m.  p.  235 — 236°,  is  prepared  by  acid 
hydrolysis  of  the  ammonia  compound  or  by  alkaline 
treatment  of  the  tetra-acetyl  or  tetrabenzoyl  glucoside. 

Alizarinhepta-acetylcellobioside ,  m.  p.  249°,  is  pre¬ 
pared  from  alizarin  and  acetob  r omocellobiose  in 
presence  of  silver  oxide  and  quinoline.  It  is  trans- 
,  formed  by  acetic  anhydride  and  pyridine  into  the 
j  octa-acetyl  compound,  m.  p.  219°,  and  by  methyl- 
alcoholic  ammonia  into  the  compound  (  ■) 
m.  p.  230°  after  softening  at  220°.  Acid  hydrolysis  of 
the  ammonia  compound  or  alkaline  treatment  of 
alizarinliepta-aeetylcellobioside  affords  alizarincello- 
bioside,  m.  p.  256°.  Acetobromogentiobiose  and 
alizarin  give  alizarinhepta-acelylgenliobioside,  an.  p. 
258°,  which  yields  the  octa-acetyl  derivative,  m,  p. 
232°,  ammonia  derivative,  C26H31OuN,  m.  p.  199— 
200°,  and  alizaringentiobioside,  m.  p.  178 — ISO”5, 
Experiments  with  acetobromomaltose  did  not  lead  to 
crystalline  compounds. 

Ruberythric  acid  is  certainly  not  identical  with 
alizaringentiobioside.  With  alizarineellobioside  it  has 
a  close  analogy  in  the  m.  p.  of  the  free  substance  and 
of  the  octa-acetyl  derivative,  but  the  identity  of  the 
compounds  is  not  maintained.  H.  Wren. 

Methylation  of  a-tetr a-amylose .  [Sm]  J.  C. 
Irvine,  H.  Pringsheim,  and  A.  F.  Skinner  (Ber., 
1929,  62,  [JB],  2372— 2378).— Repeated  treatment  of 
a-tetra-amylose  with  methyl  sulphate  and  sodium 
hydroxide  gives  a  product  containing  36 — 37%  of 
methoxyl  as  a  maximum.  Further  treatment  with 
methyl  iodide  and  silver  oxide  does  not  cause  further 
increase.  The  methylated  tetra-amylose  is,  however, 
converted  by  the  successive  action  of  boiling  thionyl 
chloride  and  sodium  methoxide  into  a  product  con¬ 
taining  40*8%  of  methoxyl  (maximum).  Fractional 
extraction  of  a  material  with  37*1%  or  36*1%  of 
methoxyl  with  (a)  boiling  light  petroleum,  b.  p. 
40 — 60°,  and  (b)  cold  ether  gave  three  portions  which, 
in  spite  of  their  differing  solubilities,  had  the  same 
analytical  composition  and  the  same  optical  activity 


and  appeared  to  contain  tri-  and  di-methylglucosan 
residues  in  the  ratio  1  :  1,  1  : 2,  or  1  :  3.  Hydrolysis 
of  methylated  tetra-amylose  (OMe— 37*1%)  by  boiling 
1  %  methyl-alcoholic  hydrogen  chloride  affords  2:3:6- 
trimethyl-P-methylglucosidc,  m.  p.  57°  (whence 
2:3:  6-trimethylglucose,  m.  p.  110 — 112°),  and  a 
dimethylmethylgluc oside ,  nD  1*4738,  in  apparently 
equimolecular  proportion.  Hydrolysis  of  the  di- 
methylmethylglucoside  gives  a  syrupy  dimethyl- 
glucose  containing  7%  of  a  m onomet hy Igluc ose .  It 
yields  a  lsovorotatory  y-methylglueoside,  but  does  not 
form  a  phenylosazone ;  attempts  to  condense  it  with 
acetone  yield  ill-defined  products.  Fission  of  methyl¬ 
ated  tetra-amylose  (OMe  =40*8%)  gives  trimethyl- 
methylglucoside  and  dimethylmethylglucoside.  The 
yields  are  almost  exactly  in  the  ratio  3:1. 


(I.) 


fVEr 0~- 

| 

0  .pH*OH 
f  9H-0— 

L-gH 

CHvOH 


r-OH-0 — 
k  QH-OH 

tg2'0H 

gH‘0— 

CH*-OH 


(II.) 


It  appears  established  that  three  of  the  four 
glucosan  residues  of  a- tetra-amylose  are  symmetrical 
and  have  the  constitution  I  or  II,  either  of  which  is  in 
harmony  with  the  formation  of  2:3:  6-trimethyl¬ 
glucose  by  methylation  and  subsequent  hydrolysis. 
The  structure  of  the  fourth  glucosan  residue  which 
resists  complete  methylation  is  not  definitely 
elucidated. 


The  formation  of  2:3: 6-trimethylglucose  from 
polyamyloses  indicates  the  possible  existence  in  them 
and  other  polysaccharides  of  y-glueose  residues.  In 
support  it  is  found  that  2:3:  6-trimethyl-y-methyl- 
glucoside  and  2:3: 6-trimethyl-p-methylglueoside 
prepared  from  2:3:  6-trimethylglucose  are  similarly 
hydrolysed  to  crystalline  2  :  3  :*6-trimethylgIucose. 

H.  Wren. 

Solubility  of  starch  in  water  below  the  swelling 
temperature.  M.  Samec  and  N.  Tomazo  {Ber., 
1929,  62,  [B],  2076 — 2078). — Contrary  to  the  observ¬ 
ation  of  Hess  and  Smith  (this  vol.,  914),  prolonged 
extraction  of  potato  starch  with  water  at  55°  removes 
only  0*59%  as  water-soluble  substance ;  the  phos¬ 
phorus  content  and  microscopic  appearance  of  the 
residue  is  identical  with  that  of  the  original  material. 
The  earlier  results  are  possibly  due  to  unusual 
amounts  of  free  acid  or  to  diastatic  enzymes  present 
in  the  material  which  cause  enrichment  of  the  residue 
in  phosphorus  as  observed  by  Hess  and  Smith. 
Treatment  of  the  residue  left  after  extraction  at  55° 
with  water  at  75 — 80°  causes  dissolution  of  39*4%  of 
the  material,  which  includes  a  considerable  proportion 
of  phosphatic  substances.  H.  Wren. 


Nature  of  salt  hydrolysis  of  starch  considered 
in  the  light  of  the  influence  of  salt  on  the  develop¬ 
ment  of  bacteria.  M.  Yastjda  (J.  Biochem. 
Japan,  1929,  10,  259 — 276). — In  experiments  with 
starch  and  either  neutral  salt  or  peptone  the  hydrolysis 
is  due  exclusively  to  the  development  of  bacteria, 
which  is  dependent  on  the  salt  concentration.  Traces 
of  multivalent  cations  have  a  considerable  influence, 
and  exercise  a  favourable  effect  on  the  transfer  of 
oxygen  to  the  bacteria.  Chemical  Abstracts, 
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Inulin.  VIII.  H.  Prikcsheim,  J.  Reilly,  and 
P.  P.  Dokovah  (Ber.,  1929,  62,  [B]s  2378—2381 ;  cf. 
A.,  1928, 1225), — Inulin  is  soluble  in  molten  acetamide 
and,  in  concentration  up  to  2-5%,  has  in  it  the  mol.  wt. 
required  by  the  formula  (CGH30O5)2.  The  carbo¬ 
hydrate,  precipitated  by  alcohol  from  acetamide,  is 
unchanged  in  elementary  composition  and  specific 
rotation,  but  has  undergone  disaggregation.  More 
prolonged  action  of  molten  acetamide  transforms 
inulin  into  inulan,  -which,  when  freshly  prepared,  is 
freely  soluble  in  cold  water,  in  which  it  has  the  com¬ 
position  (C6H10O5)2.  When  preserved,  it  gradually 
becomes  as  insoluble  in  water  as  inulin,  from  which  it 
can  no  longer  bo  distinguished. 

Inulin  and  inulan  can  be  boiled  with  water  in  glass 
or  quartz  flasks  for  5  hrs.  without  the  reducing  power 
attaining  1%  of  that  of  laevulose.  It  is  inadmissible 
to  conclude  from  the  observation  that  inulin  feebly 
reduces  boiling  Fehling’s  solution  that  it  contains  free 
carbonyl  groups  at  the  end  of  a  fructose  chain. 
Sucrose  is  slightly  hydrolysed  by  water  and  very 
faintly  reduces  Fehling’s  solution  without  necessitating 
the  assumption  of  a  chain  of  sugar  residues  with 
terminal  carbonylated  groups.  H.  Week. 

Lignin.  XI.  Degradation  of  lignin  with 
methylglycolic  [8-methoxyethyl-alcoholic]  hydro¬ 
gen  chloride.  W.  Fuchs  (Ber,,  1929, 62,  [B],  2125 — 
2132  ;  cf.  this  vol.,  1046) . — Hydrochloric  acid  pine 
lignin  swells  rapidly  in  boiling  0*1  AT-P-methoxy ethyl- 
alcoholic  hydrogen  chloride  and,  after  30  min.,  is 
mainly  dissolved  to  a  dark,  viscous,  difficultly  filterable 
solution  which  is  relatively  easily  filtered  after  boiling 
for  a  few  hrs.  Acetyl-  and  methyl-lignin,  from  Will- 
statter  lignin,  dissolve  equally  readily  in  the  reagent  in 
w  hich  the  lignin  in  ordinary  or  methylated  pine  wood 
is  almost  as  readily  soluble.  Acetylated  pine  w-ood  is 
less  easily  attacked  and  cellulose  is  scarcely  affected. 
If  the  solution  obtained  from  hydrochloric  acid  lignin 
is  treated  with  excess  of  w*ater,  a  product  is  obtained 
(75%  yield)  soluble  in  dilute  alkali  hydroxide  and 
containing  21%  of  methoxyl.  The  methylglyeol 
derivative  with  diazomethane  gives  a  product  insoluble 
in  alkali  hydroxide  and  containing  26-5%  of  methoxyl. 
Each  entering  methylglyeol  molecule  thereforo  corre¬ 
sponds  with  one  free  phenolic  group,  and  the  minimal 
mol.  wt.  of  lignin  is  about  400.  Monomethyl-lignin  dis¬ 
solves  in  p  -me thoxylethy  1-alcoholic  hydrogen  chloride, 
giving  a  product  containing  22*8%  of  methoxyl,  which 
is  solublo  in  alkali  h3rdroxide.  Hence,  during  the 
degradation  one  free  hydroxyl  group  must  be  developed 
for  every  two  entering  methylglyeol  residues.  This 
product  when  treated  with  diazomethane  gives  a 
material  insoluble  in  alkali  and  containing  25*8%  of 
methoxyl;  it  is  very  similar  to  the  methyl  ether  of 
the  methylglyeol  derivative  of  lignin.  The  following 
scheme  is  therefore  suggested  (R' = QMe*CH2*CH2-) f 


Treatment  of  II  with  boiling  methyl  alcohol  results  in 
partial  displacement  of  the  p -me thoxy ethyl  group. 
Present  work,  coupled  with  a  review  of  the  literature, 


suggest  the  mol.  wt.  802  (±5%)  as  most  probable  for 
lignin. 

The  possibility  of  the  rupture  and  reunion  of 
components  during  dissolution  and  precipitation  re¬ 
spectively  of  complex  natural  products  is  favourably 
discussed.  The  author  adopts  the  view"  that  large 
molecular  compounds  disintegrate  into  “  reactals 5* 
just  as  a  salt  forms  ions.  A  reactal  is  defined  as  a 
bivalent  atomic  group  which  is  distinguished  from  the 
molecule  by  its  unsaturated  character  and  from  the  ion 
by  its  electrical  neutrality.  H.  Wbeh. 

Willstatter-lignin.  B.  Rassow  and  P.  Zick- 
makn  (J.  pr.  Chem.,  1929,  [ii],  123,  189—234) .—In 
investigations  into  the  constitution  of  lignin  it  is 
essential  that  extraction  should  be  effected  with 
indifferent  reagents  which  do  not  alter  its  structure. 
Attempted  extraction  with  a  large  number  of  neutral 
organic  solvents  was  found  to  be  impossible,  whilst 
many  of  the  methods  used  by  previous  investigators 
are  not  free  from  the  above  objection.  Owing  to  the 
resistance  of  lignin  to  hydrolysis  the  methods  most 
free  from  objection  arc  extraction  (a)  with  72% 
sulphuric  acid,  (6)  with  1%  hydrochloric  acid  under 
pressure,  and  (c)  by  Willstatter  and  Zechmeister’s 
method  (A.,  1913,  i,  955)  with  43%  hydrochloric  acid 
at  the  ordinary  temperature  for  1  day,  the  last-named 
most  nearly  approaching  tho  required  conditions. 
Extraction  of  pine  w’ood  which  had  the  composition : 
wrater  12*65;  ash  0*56 ;  pentosans  4*43 ;  cellulose 
54*7 ;  lignin  (ash-free)  30*6%  by  process  (c)  yielded 
a  product  (C,  64*2 ;  H,  5*4%)  which  is  acetyl-free,  has 
14*65%  OMe  (C20H20O  requires  OMe  16*64%),  and 
contains  no  pentosans,  whilst  the  shortened  process  of 
Hagglund  yields  a  product  winch  still  contains 
pentosans .  The  dark  colour  of  tho  product  is  removed 
by  washing  with  wrater  and  is  due  to  the  formation  of 
an  oxonium  salt  wrhich  is  decomposed  slowly  by  cold 
and  instantly  by  hot  water,  the  regenerated  lignin 
being  unaltered  in  composition.  Most  of  the  various 
colour  reactions  of  the  original  wood  with  phenols  and 
amines  are  not  given  by  the  lignin  so  prepared,  but 
Klason’s,  Cross  and  Re  van’s,  and  Maule’s  are  typical 
for  lignin.  Lignin  is  unaltered  by  attempted  reduction 
with  active  aluminium,  zinc,  and  hydrochloric  or 
acetic  acid,  and,  contrary  to  Selrwalbe’s  conclusion 
(“  Die  Chezuie  der  Cellulose,”  1910,  447),  but  in  agree¬ 
ment  with  Konig’s  (cf.  R.,  1922,  9),  is  therefore  satur¬ 
ated  .  Oxidation  with  permanganate  gives  only  a  small 
yield  of  oxalic  acid,  vrhilst  concentrated  nitric  acid  gives 
80%  of  oxalic  acid  and  1%  of  picric  acid.  Chlorin¬ 
ation  of  lignin  gives  no  evidence  concerning  its  struc¬ 
ture,  the  products  being  soluble  but  of  complex 
reaction,  and  no  simple  derivative  could  be  obtained. 
By  the  action  of  chlorine  for  15  hrs.  and  repeated 
precipitation  of  the  product  from  alcoholic  solution 
with  water  an  intermediate  product  containing 
32*8%  Cl  is  obtained,  wffiilst  the  final  product  contains 
38*22%  CL  With  aqua  regia  the  final  product 
contains  36*26%  Cl,  and  only  traces  of  chloroquinone 
are  obtained.  The  yield  of  the  latter  never  exceeds 
1%  and  is  found  only  when  much  oxidation  occurs 
and  most  of  the  lignin  is  completely  destroyed. 
Similarly,  no  trace  of  *e  mairogallol  ”  or  “  leucogallol  ” 
obtained  by  Cross,  Be  van,  and  Beadle  from  jute 
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lignin  (A.,  1894,  i,  63)  could  be  detected,  Bromin- 
ation  in  various  solvents  gives  a  product  containing 
30*60%  Br,  an  equivalent  quantity  of  hydrogen 
bromide  being  liberated  and  deep-seated  alteration  in 
the  structure  taking  place.  Dry  distillation  of  lignin 
in  a  vacuum  yields  a  distillate  (16%  at  12  mm. ;  11*8% 
in  a  high  vacuum)  in  which  small  quantities  of  acetic 
and  formic  acids,  formaldehyde,  and  methyl  alcohol 
can  be  detected,  and  9%  of  a  tar  containing  higher 
phenols  and  in  which  eugenol  can  be  detected.  Fusion 
of  lignin  with  potassium  hydroxide  under  varying 
conditions  gives  a  maximum  yield  of  3%  of  proto - 
cateehuic  acid,  but  by  addition  of  zinc  dust  (at  250°) 
to  prevent  oxidation,  15%  of  the  crystalline  acid  can 
be  isolated  (cf.  Heuser  and  Winsvold,  A.,  1923,  i,  541). 
The  various  structures  proposed  for  lignin  are  criticised 
on  the  basis  of  these  results  and  it  is  concluded  that 
lignin  must  contain  an  aromatic  nucleus  and  a  pyrene 
ring  and  contain  the  skeleton  of  2-phenylflavone. 
The  structure  best  in  agreement  with  this  is  that  of 
Klason  (A.,  1922,  i,  324)  and  a  scheme  representing 
the  formation  of  various  degradation  products  on  this 
basis  is  given.  J.  W-  Barer. 

Action  of  nitrous  acid  on  amino-compounds. 
III.  Dimethylamine,  n-pr  opylamine ,  and 
glycine  ethyl  ester.  T.  W.  J,  Taylor  and  L.  S. 
Price  (J.C.S.,  1929,  2052—2059 ;  cf.  A.,  1928,  993).— 
The  action  of  nitrous  acid  on  the  above  amino- 
compounds  has  been  investigated,  a  different  type  of 
product  being  produced  in  each  case,  namely,  a  nitroso- 
amine,  an  alcohol,  and  an  aliphatic  diazo-compound, 
respectively.  In  each  case  it  is  shown  that  the  reaction 
velocity  varies  as  the  product  [RNH3‘][N02,][HN02]. 
The  action  of  nitrous  acid  on  ?i-propylamine  is  remark¬ 
able  in  that  the  product  consists  of  42%  of  n-  and 
58%  of  iso-propyl  alcohol,  but  the  experimental  work 
offers  no  explanation  of  the  formation  of  these  two 
products.  In  the  case  of  glycine  ethyl  ester  a  formula 
for  the  reaction  velocity  has  been  derived  which  con¬ 
forms  with  the  experimental  results. 

J.  W.  Porter. 

New  thiocholine  bromide.  T.  Harada  (Bull. 
Chem.  Soc.  Japan, -1929,  4,  171 — 176). — The  action  of 
2-thiouracil  or  4-methyl-2-thiouracil  on  bromoeholine 
bromide  gave  thiocholine  bromide ,  slow  decomp,  above 
220°,  isoelectric  point  7*0°,  which  when  oxidised 
with  hydrobromic  acid  yielded  bromoeholine  disulphide. 
Treatment  of  thiocholine  bromide  with  silver  oxide  and 
hydrobromic  acid  gave  a  silver  derivative, 
C5H13NSBr2Ag2,  decomp.  214°.  A.  A.  Goldberg. 

Action  of  nitrosyl  bromide  on  amino-acids. 
G,  Zemplen  and  Z.  Csuros  (Ber.,  1929,  62,  [B], 
2118 — 2125). — The  action  of  nitrosyl  bromide  on 
amino-acids  leads  smoothly  to  the  production  of 
bromo -acids  only  in  the  case  of  a-compounds.  P- 
Aminopropionic  acid  can  be  transformed  into  p-bromo- 
propionic  acid,  m.  p.  60 — 61°,  at  about  20°,  but 
similar  change  is  not  observed  when  the  amino-group 
is  more  remote  from  the  carboxyl  group.  If  y -amino - 
tt-butyric  acid  is~  repeatedly  treated  with  nitrosyl 
bromide  at  the  atmospheric  temperature,  68%,  it 
can  he  recovered  as  y-benzamido-n-buiyric  acid ,  m.  p. 
78—79°.  8-Amino-7i-valerio  acid  does  not  give 
£-bromo-?2 -valeric  acid.  Similarly,  s-  amino-n-hexoic 


acid  is  not  attacked  {z-benmmido-n-hexoic  add, 
m.  p.  80°).  e-Benzamidoamyl  iodide  and  ethyl  sodio- 
malonate  in  alcohol  yield  ethyl  e-benzamidoamyl- 
malonate,  hydrolysed  by  alkali  hydroxide  to  z-benz- 
amidoamylmalonic  acid ,  m.  p.  115°  after  softening  at 
112°,  from  which  K>-bmzamido-n-heptoic  acid,  m,  p. 
80 — 81°,  is  derived.  £-Amino-«,~heptoie  acid,  m.  p. 
186°,  obtained  by  boiling  its  benzoyl  derivative  or 
c-benzamidoa mylmalonic  acid  with  fuming  hydro¬ 
chloric  acid,  is  unchanged  by  nitrosyl  bromide. 

H.  Week. 

New  crystalline  form  of  tyrosine.  J.  C. 
Andrews  (J.  Biol.  Chem.,  1929,  83,  353 — 355). — By 
partial  neutralisation  with  <LN -sodium  hydroxide  of  a 
saturated  solution  of  Z-tyrosine  in  concentrated  hydro¬ 
chloric  acid  the  amino -acid  is  obtained  in  blunt 
prisms.  C.  R.  Harington. 

Synthesis  of  optically  active,  substituted 
asparagines.  II.  O.  Lutz  (Ber.,  1929,  62,  [B], 
1916—1921 ;  cf.  this  vol.,  1048).— The  rotation 
graphs  of  Z-asparagine  and  of  the  (Z-anilino-,  rf-m-tolu- 
idino-,  cZ-p-toluidino-,  and  J-p-phenetidino-succin- 
monoamides  derived  from  it  have  been  determined. 
In  any  series  the  concentration  of  the  organic  com¬ 
ponent  is  maintained  constant  and  the  effect  of 
gradual  increase  of  acid  or  alkali  hydroxide  on  the 
specific  rotation  is  observed.  In  every  case  the 
derivative  is  found  to  belong  to  the  series  opposite  to 
the  original  material.  H.  Wren. 

Trimethyl-a-glutarobetaine,  H.  D.  Dakin  and 
R.  West  (J.  Biol.  Chem.,  1929,  83,  773—776).- 
Glutamic  acid  was  treated  with  methyl  sulphate  and 
sodium  hydroxide ;  the  product,  isolated  by  precipit¬ 
ation  with  phosphotungstie  acid,  proved  to  be 
trimethyl-a-glutarobetaine, 

C02H-[CH232;CH(NMe3-0H)*C02H,  m.  p.  211— 213°, 
[a] D  +12*0°  in  water  [chloroaurate,  m.  p.  (anhydrous) 
139 — 140° ;  chloroplatinate,  m.  p.  204 — 205°].  The 
compound  was  stable  towards  concentrated  potassium 
hydroxide.  C.  R.  Harington. 

Transformations  of  peptide-like  substances. 
XXVII.  Structure  of  clupeine.  Autoracemisation 
of  anhydrides  of  amino-acids  containing  arginine. 
M.  Bergmann,  L.  Zervas,  and  H.  Koster  (Ber.,  1929, 
62,  [B],  1901 — 1905). — <Z-Phenylalanyl-cZ-arginine 
anhydride  undergoes  rapid  racemisation  in  aqueous 
solution  at  21°,  the  reaction  being  unimolecular.  If 
the  solution  is  treated  with  hydrochloric  acid  im¬ 
mediately  after  completion  of  racemisation,  phenyl- 
alanylarginine  anhydride  hydrochloride  monohydrate, 
m.  p.  about  170°  and  241 — 243°  (corn  decomp.)  after 
resolidification,  is  obtained,  in  which  both  amino - 
acids  are  present  in  inactive  form.  If,  however,  the 
solution  is  preserved,  dipeptide  formation  ensues  as  a 
consequence  of  autohydrolvsis.  cZ-Phenylalanyl-eZ- 
arginine  is  optically  stable  under  these  conditions. 
cZ-aS-Diguanido-n-valerie  anhydride  similarly  suffers 
rapid  autoracemisation  in  aqueous  solution  at  20°, 
probably  owing  to  intermediate  tautomerisation  of 
•CHR’CO  to  *CR;C(OH)'  under  the  influence  of  the 
basicity  of  the  free  guanido-group.  The  comparatively 
very  slow  racemisation  of  clupeine  in  aqueous  solution 
excludes  the  possibility  of  the  presence  in  it  of  arginine 
in  the  form  of  simple  anhydride.  EL  Wren. 
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Transformations  of  peptide-like  substances. 
XXVIII.  Syntheses  of  peptides  containing  argin¬ 
ine  ;  d-tyrosyl-rf-arginine  and  its  anhydride.  ML 
Bergmann,  L.  Zervas,  and  V.  Du  Vioneaud  (Ber., 
1929,  62,  [B],  1905 — 1909). — Condensation  of  ^-arg¬ 
inine  with  the  azlactone  of  a-acetamido-p-acetoxy- 
cinnamic  acid  followed  by  hydrogenation  of  the 
product  in  the  presence  of  palladium -black  affords 
diacetyl- d - tyrosyl-d- arginine  (+CH3*C02H),  m.  p.  196° 
(corr.),  —19*5°  in  water.  Treatment  with 

hydrochloric  acid  yields  d-tyrosyl-d-arginine,  m.  p. 
200 — 202°  (corr. ;  decomp.)  when  rapidly  heated, 
[a]2!  —105*7°  in  0*22V~hydrochloric  acid  [salicylidene 
derivative,  yellow  needles,  m.  p.  192 — 194°  (corr.) 
after  softening,  or  almost  colourless,  hexagonal 
leaflets,  m,  p.  252 — 254°  (corr.)].  d-Tyrosyl-d-arg- 
inine  anhydride  hydrochloride  had  m.  p.  about  220° 
(corr.  decomp.)  after  softening  at  1G5°,  —40-4°  in 

water,  H.  Wren, 

Transformations  of  peptide-like  substances. 
XXIX.  Acyl  migrations  and  hydrolytic  pro¬ 
cesses  with  dike  topiperazines .  M.  Bergmann, 
V.  Du  Vioneaud,  and  L.  Zervas  (Ber.,  1929.  62,  [B], 
1909 — 1913). — Glyeino  reacts  with  diacetylglycine 
anhydride  in  the  presence  of  aqueous  sodium  hydroxide, 
yielding  glycine  anhydride  and  acetime  acid.  Di~ 
acetyldiketopiperazine  and  d-arginine  in  water  and 
chloroform  afford  diketopiperazine  and  acetvl- 
d- arginine,  [a]23  +9*07°  in  water.  In  presence  of 
ethyl  alcohol,  diacetyldiketopiperazine  undergoes 
alcoholysis  under  the  catalytic  influence  of  arginine, 
yielding  primarily  WR* -diacetiflglycylglyciiie  ethyl  ester, 
NHAc-CH2*C0-NAc*CH2*C02Et,  m.  p.  74—76°,  which 
readily  loses  an  aeetvl  group  under  the  influence  of 
bases,  giving  acetylglycylglycine  ethyl  ester,  m.  p. 
153°  (corr.).  The  presence  of  the  second  acetyl 
group  also  facilitates  remarkably  the  separation  of  the 
glycyl  residues  from  one  another.  H.  Wren. 

Influence  of  structure  of  polypeptides  and 
derivatives  on  their  fission  by  N-aikali,  erepsin, 
and  trypsin-kinase.  E.  Arderkalden  and  F. 
Schweitzer  (Fermentforsch.,  1929,  11,  45 — 63). — 
The  hydrolysis  of  a  series  of  polypeptides  and  their 
derivatives  (prepared  by  the  usual  methods)  with 
AT-sodium  hydroxide,  trypsin-kinase  (pR  7*8  and  8*4), 
and  erepsin  (none  of  the  compounds  used  is  hydrolysed 
by  this  enzyme)  at  37°  has  been  studied.  The  benzoyl, 
m.  p.  205—207°  (not  sharp),  p-nitrobenzoyl,  m.  p.  213° 
with  darkening,  and  p -chlorobenzoyl,  m.  p.  189°, 
derivatives  of  cft-leucylglycyl-dZ-leucine  (I)  are  all 
hydrolysed  more  readily  by  alkali  than  is  I;  the 
naphihalene-2-sulpho?iyl,  m.  p.  200°  with  darkening, 
benzyl,  m.  p.  226°  (decomp.),  and  methyl,  m.  p.  253° 
(deeornp,),  derivatives  undergo  fission  less  readily  than 

l,  but  a  primary  acceleration  is  observed  with  the 
benzyl  derivative.  All  the  above  compounds  and 
chloroacetyl-dJ-leucylgiycyl-eft-leueme  are  attacked 
(to  various  extents)  by  trypsin-kinase  at  both  pR 
values.  Glycyl-d\-Uucylaniline,  m.  p.  115 — 117°  after 
sintering  at  94°  (from  chloroacetyl-dl-leucylaniline, 

m,  p.  16S°),  dl  leucylglycyl-dl-lencylaniline  (II),  m.  p. 
about  150°  with  darkening  (from  dl-a-bromoisohexoyl - 
glycyUd l-leucylan Hint,  m.  p.  176°),  and  the  methyl 
derivative,  m.  p.  160 — 161°,  of  II  are  all  hydrolysed 


by  alkali ;  d  i  (nap  hthalenc-2  -su  Iphony  1)  gly  cyl-d/- 
tyrosine  is  unaffected  by  alkali,  but  is  hydrolysed  by 
trypsin-kinase  at  pn  8*4.  Trypsin-kinase  has  no 
action  on  II  or  its  methyl  derivative  (cf.  Abderhalden 
and  Brockmann,  this  voL,  180).  H.  Burton. 

Sulphur  in  proteins.  IV,  Effect  of  alkalis  on 
cystine.  R.  A.  Gortner  and  W.  B.  Sinclair  (J. 
Biol.  Chem.,  1929,  83,  681— 696).— The  following 
experiments  were  conducted  in  duplicate  with 
Z-cystine  and  inactive  cystine  (A.,  1927,  1212),  no 
differences  being  observed  in  the  behaviour  of  the  two 
forms  of  the  amino-acid.  Boiling  with  1  or  5%  sodium 
carbonate  causes  destruction  of  about  50%  of  the 
cystine  in  24  hrs.  in  each  case,  although,  with  the 
5%  alkali,  more  sulphur  is  obtained  as  sulphide. 
Boiling  with  6*5%  barium  hydroxide  (hydrate)  causes 
50%  destruction  in  1  hr. ;  strontium  and  calcium 
hydroxides  also  cause  extensive  deamination  of 
cystine,  whilst  with  20%  sodium  or  potassium 
hydroxide  the  deamination  is  much  less,  although  the 
sulphur  is  rapidly  liberated ;  deamination  of  cystine  in 
alkaline  solution  appears  to  be  associated  with  an 
oxidation-reduction  system  requiring  the  integrity  of 
the  group  containing  sulphur.  The  action  of  lead  in 
promoting  decomposition  of  cystine  in  alkaline 
solution  is  not  specific  as  has  been  claimed  by  Andrews 
(this  vol.,  85).  The  products  obtained  by  boiling 
cystine  for  24  hrs.  with  6*5%  barium  hydroxide 
consist  of  an  ether-soluble  fraction  and  an  alcohol- 
soluble  fraction,  both  of  which  give  positive  tests  for 
labile  sulphur,  and  a  water-soluble  fraction  in  which 
the  amino-nitrogen  :  sulphur  ratio  corresponds  with 
that  of  cystine.  C.  R.  Harington. 

Oxidation-reduction  systems  of  biological 
significance.  V.  Composition  of  oxidised 
cobalt-cysteine  complex  ;  micro- determination 
of  cobalt.  L.  Michaelis  and  S.  Yamaguchi  (J. 
Biol.  Chem,,  1929,  83,  367— 373).— On  addition  of 
cysteine  to  a  solution  of  cobalt  sulphate,  proportion¬ 
ate  increase  in  colour  development  occurs  until  the 
ratio  of  1  atom  of  cobalt  to  3  mols.  of  cysteine  is 
reached,  when  the  colour  is  at  maximum  intensity. 
This  confirms  the  previously  suggested  structure  (this 
vol.,  1011)  of  the  cobalt-eysteine  complex,  which  is 
formulated  Co[S-CH2-CH(NH2)*C02]3H2.  The  form¬ 
ation  of  this  coloured  complex  is  made  the  basis  of 
a  micro -method  for  the  colorimetric  determination 
of  cobalt.  C.  R.  Harington. 

Acylation  of  cystine.  Y.  Inoue  (Bull.  Inst.  Phys. 
Chem.  Res.  Tokyo,  1929,  8,  647—65 1 ) .—Acetylation 
of  cystine  ester  in  pyridine  solution  and  subsequent 
hydrolysis  gave  acetylcystine.  The  following  were 
prepared  :  diacetyl-l-cy  stine,  m.  p.  75° ;  diacetyl- 
l-cystine  dipropyl  ester,  m.  p.  117—118°;  diacetyl- 
l-cystine  diamyl  ester,  m.  p.  128 — 129°;  diacetyl - 
l-cystine  dibenzyl  ester,  m.  p.  126 — 128°;  di-p-nitro- 
benzoyl-l-cystine,  m.  p.  193 — 194°;  and  dinaphthalyl - 
l-cystine,  m.  p.  194 — 195°.  The  cystine  esters  of  the 
lower  alcohols  are  hygroscopic  and  unstable. 

A.  A.  Goldberg. 

_  Thiocyanopropionic  acids,  A.  Fredga  (J.  pr. 
Chem.,  1929,  [ii],  123,  110 — 128). — Treatment  of  a 
fairly  concentrated  solution  of  potassium  a-bromo- 
propionate  with  solid  potassium  thiocyanate,  sub- 
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sequent  evaporation  to  dryness,  and  extraction  with 
alcohol  affords  the  'potassium  salt  (I)  of  a-thiocyano- 
propionic  acid  (II),  m.  p.  49*5 — 51°,  k  3*62  x  10~3 
(sodium  and  calcium  [+2H20]  salts).  From  l-  and 
t-broraopropionic  acids  are  obtained  similarly 
potassium  ( ~~)-x4hiocyanopropionate,  [a]‘g  —58*2°  in 
water  [free  acid  (III),  m.  p.  51 — 53°,  [a]fj  —55°  in 
alcohol],  and  potassium  ( -|- )-a-ihiocyanopropionate, 
[«]p  +58*3°  in  water  [free  acid  (IV),  m.  p.  50 — 53°, 
[«]“  +54*2°  in  alcohol],  respectively.  When  an 
aqueous  solution  of  II  is  treated  with  a  small  amount 
of  hydrochloric  acid  at  the  ordinary  temperature 
tt'CarbamyUhiopropionic  acid,  m,  p.  125°  with  evolu¬ 
tion  of  gas,  h  3-26  X  IQ"4  (the  anilide,  m.  p.  117°: 
o -ioluidide,  m.  p.  135- — 137°;  p -toluidide,  m.  p.  114 — 
115°;  a-naphtiiylamide ,  m.  p.  161 — 162°,  and 
P- mphihylamide ,  in.  p.  154—156°,  are  prepared  by 
the  action  of  the  requisite  arylamine  hydrochloride 
on  an  aqueous  solution  of  I,  or  directly  from  a-bromo- 
propionic  acid,  potassium  thiocyanate,  and  the 
amine),  is  obtained.  Similarly,  III  and  IV  furnish 
( + y^carbamylthioprojnonic  acid,  m.  p.  117°  (de¬ 
comp.),  [aj®  +94*7°  in  water,  and  (—ya-carbamyl- 
thiopropionic  acid,  m.  p.  117°  (decomp.),  [a]"5  — 94° 
in  water,  respectively.  Hydration  of  III  with  water, 
hydrochloric  acid,  and  hydrochloric  acid  and  potass¬ 
ium  chloride  solution  is  followed  polarimetrically ; 
the  unimolecular  velocity  coefficient  increases  with 
increase  in  the  concentration  of  the  acid,  but  is 
lowered  by  the  addition  of  potassium  chloride. 
Raeemisation  of  III  or  IV  occurs  by  the  addition 
of  potassium  thiocyanate,  and  the  velocity  coefficient 
is  a  linear  function  of  the  thiocyanate-ion  concentra¬ 
tion.  Prolonged  action  of  concentrated  hydrochloric 
acid  on  the  above  carbamyl  derivatives  yields  2  :  4-di- 
keto-5-methyltetrahydrothiazole,  m.  p.  48 — 50°  (lit. 
46—47°),  also  formed  by  the  action  of  hydrogen 
chloride  on  I  in  ether  suspension.  B-Thiocyano- 
propionic  acid ,  m.  p.  7*5 — 8*5  ,  h  l*32x  KH  (sodium 
salt),  is  converted  by  treatment  with  4Z7-hydro- 
chloric  acid  into  (3-carbamylthiopropionie  acid. 

Thiocyanoacetic  acid,  m.  p.  35 — 40°,  is  obtained 
solid  by  inoculation  of  the  oily  acid  with  selenocyano- 
acetie  acid.  H.  Burton. 

Selenocyanopropionic  acid.  II.  cc-SeIeno~ 
cyanob'utyric  acids.  A.  Fredga  (J.  pr.  Chem., 
1929,  [ii],  123,  129—145;  cf.  this  voL,  426)  — 
(-—  )~ol~ Selenocyanopropionic  acid  (I),  m.  p.  90 — 91  , 
—58*1°  in  alcohol  (potassium  salt,  [a]g  —674° 
in  water),  is  obtained  by  the  method  previously 
described  (loc.  cit.)  from  Z-a-bromopropionic  acid. 
Prolonged  treatment  of  I  with  4JV-hydrochloric  acid 
affords  ( + ) -disdenodi-ot-prop ionic  acid  (II),  m.  p. 
43—45°,  [*}f>  +251*2°  in  water.  When  II  is  treated 
with  diselenodiacetic  acid,  m.  p.  99 — 100°  (by  the 
action  of  hydrochloric  acid  on  selenocyanoacetic  acid, 
k  1*79  X  10~3),  the  initial  activity  of  the  mixture  is 
lowered  to  the  extent  of  19 — 23%  after  3 — 5  days. 
Solutions  of  II  alone  do  not  alter  in  rotatory 
power  and  it  is  suggested  that  radical  formation 

(R*Se*Se*Tt - >-2R*Se*)  and  subsequent  recombination 

(R*Se*+R/-Se* — xR*Se*Se\R/)  may  occur.  Disdeno - 
di^projnonic  acid,  m.  p.  137°,  is  prepared  by  the 
action  of  hot  hydrochloric  acid  on  (2-selenocyano- 
4q 


propionic  acid  (loc,  cit,),  oc-Sderiocyanobutyric  acid , 
m.  p.  50—51°,  k  2*7  X  10~3  (potassium  salt),  and 
aselenocyanomobutyric  acid,  m.  p.  79 — 80°,  h  6*1  X  10"3 
(potassium  salt),  are  obtained  by  the  general  method 
and  converted  into  diselenodi-x-butyric  acid,  m.  p, 
80 — 81  °,  and  diselenodi-acdmhutyric  acid,  m.  p.  about 
185°  (decomp.),  respectively,  by  treatment  with 
hydrochloric  acid.  Oxidation  of  the  above  di- 
selenides  with  iodine  in  sodium  hydrogen  carbonate 
solution  proceeds  quantitativelv  thus  :  (R*Se*)*+ 

3Ig+4H20 — >  2R-SeOOH+6HI.  The  same  oxid¬ 
ative  fission  also  occurs  wrhen  oxidation  is  effected 
with  hydrogen  peroxide  in  aqueous  or  acetone 
solution.  There  are  thus  prepared  a-seleninopropionic 
acid,  m.  p.  83°  (decomp. ;  lead  and  silver  salts), 
a-sdeninoisobutyric  acid,  m.  p.  122°  (decomp.),  and 
seleninoacetic  acid,  m.  p.  99°  (decomp.). 

H.  Burton. 

Pseudohalogens.  V.  Mixed  halogen,  bromo- 
oxy  cyanogen.  L.  Birckenbach  and  M.  Lin  hard 
(Ber.,  1929,  62,  [B],  2261—2277 ;  cf.  this  voL,  1265). 
— Oxycyanogen,  (OCN)2,  does  not  appear  to  be  pro¬ 
duced  by  the  action  of  bromine  or  iodine  on  silver 
cyanate  in  organic  liquids  at  low  temperatures  and 
in  absence  of  moisture ;  the  action  of  chlorine  is  not 
completely  elucidated.  If  silver  cyanate  is  added  to 
a  solution  of  bromine  in  ethyl  chloride  at  —20°, 
silver  bromide  and  bromo-oxycyanogen,  OCN-Br,  are 
rapidly  and  quantitatively  produced.  Conversely, 
bromo -oxycyanogen  does  not  liberate  bromine  from 
silver  bromide  and  does  not  react  with  silver  cyanate 
in  presence  of  ethyl  chloride.  Bromo-oxy cyanogen 
forms  pale  yellow  needles,  m.  p.  72°.  At  80—90° 
sudden  polymerisation  and  partial  decomposition 
occur.  It  reacts  with  the  more  readily  attacked 
organic  solvents.  It  is  permanent  in  absence  of  light 
and  moisture  and  becomes  polymerised  only  when 
heated  in  the  dark,  moderately  rapidly  at  the  atmo¬ 
spheric  temperature  if  exposed  to  sunlight.  With 
aqueous  potassium  iodide,  bromo-oxycyanogen  reacts 
according  to  the  equation  OCN'Br + 2KI =L>+ 
K*OCN+KBr,  whereby  a  method  of  determining 
bromo-oxycyanogen  is  afforded.  With  aqueous 
sulphurous  acid,  bromo-oxycyanogen,  after  hydro¬ 
lysis,  is  quantitatively  and  immediately  reduced  to 
cyanic  acid  and  hydrogen  bromide.  The  mixed 
halogen  is  hydrolysed  by  atmospheric  moisture.  If 
ice  water  is  cautiously  added  to  its  solution  or  sus¬ 
pension  in  indifferent  organic  media,  reaction  occurs 
slowly  in  accordance  with  the  scheme  60CM*Br+ 
4H^0=3Br2+N2+4C02+2C0(NH2)2 ;  the  rate  of 
reaction  is  controlled  by  the  intermediate  change 
2HOCN  +  H20  CO(NH+  +  CO*  or  CO(NH2)2  + 
3Br*OH  =  3HBr  +  C02  +  jSt2  +  2H2Ch  In  alkaline 
solution  the  total  reaction  may  be  expressed : 
30CN’Br+8K0H  =  3KBr +N2  +  2K2C03  +  KOCN  + 
4H20,  Alcohol  reacts  violently  with  bromo-oxy¬ 
cyanogen.  If  the  reaction  is  carried  out  in  presence 
of  ethyl  chloride  at  —80°,  ethyl  T$-bromoallophanate, 
m.  p.  117°,  separates.  The  product  is  hydrolysed 
by  hot  water  to  hypobromous  acid  and  ethyl  alio- 
phanafce,  m.  p.  193°.  When  treated  with  dilute 
sulphurous  acid,  the  bromine  is  quantitatively  con¬ 
verted  into  hydrogen  bromide ;  1  mol.  of  ethyl 

JV-bromoaliophanate  liberates  2  atoms  of.  iodine  from 
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acid  potassium  iodide.  Determination  of  the  mol. 
wt.  of  bromo-oxy cyanogen  in  phosphoryl  chloride 
gives  values  nearly  double  those  required  for  OCN*Br. 
The  formation  of  ethyl  bromoallophanate  by  alcoho¬ 
lysis  in  ethyl  chloride  and  determinations  of  mol.  wt. 
in  phosphoryl  chloride  show  that  the  solutions  con¬ 
tain  dimeric  bromo-oxy  cyanogen.  The  occurrence 
of  by-products  during  alcoholysis  and  a  deficit  in  the 
mol.  wt.  values  indicate  an  equilibrium,  200N*Br=^=±= 
(OCN*Br)2,  the  constants  of  which  depend  on  the 
solvent.  This  view  is  supported  by  the  observation 
that  the  analogous  iodo-oxyeyanogen  is  converted  by 
ethylene  in  ether  into  N-  p  - iodoethyi-W-phenylcarb - 
amide,  m.  p.  152°,  in  addition  to  other  products,  thus 
indicating  the  presence  of  monomeric  iodo-oxyeyano¬ 
gen.  Br om o - oxy cyanogen  in  ether  or  ethyl  chloride 
slowly  adds  ethylene,  yielding  an  unstable  crystalline 
product,  analysis  of  which  establishes  the  presence  in 
it  of  the  components  in  the  ratio  1  : 1.  H.  Wren. 

Action  of  sodium  hypochlorite  on  acid  amides. 
V.  I.  J.  Rinkes. — See  this  vol.,  1296. 

Action  of  activated  hydrogen  and  nitrogen  on 
carbon  monoxide.  G.  B.  Crippa  and  M.  Gallotti 
(Gazzetta,  1929,  59,  507 — 509). — Minute  crystals  of 
carbamide  have  been  obtained  by  the  interaction  for 
several  hours  at  115 — 120°  of  carbon  monoxide  and 
hydrogen  and  nitrogen  activated  by  the  silent  dis¬ 
charge.  F.  G.  Tryhorn. 

Preparation  of  dichloromethylar sine .  E.  V. 
Zapfi  and  V.  Deulofeu  (Anal.  Asoc.  Quhn.  Argen¬ 
tina,  1929,  17,  59—62). — See  this  vol.,  178. 

Optimum  concentration  of  the  organic  halide 
for  initiating  some  Grignard  reactions.  H. 
Gilman  and  R.  J.  Vanderwal  (Bull.  Soc.  chim., 
1929,  [iv],  45,  64 1—644) . — The  colour  reaction  pre¬ 
viously  described  (A.,  1925,  ii,  1011 ;  this  vol.,  303) 
has  been  used  to  determine  the  optimum  concentra¬ 
tion  of  the  organic  halide  for  starting  Grignard  re¬ 
actions.  With  benzyl  chloride  and  bromobenzene  a. 
concentration  of  25 — 30%  by  volume  gives  the  most 
rapid  reaction ;  higher  concentrations  retard  the 
reaction.  Thus  with  70%  ethereal  benzyl  chloride  no 
reaction  takes  place  in  several  months.  Similarly, 
with  n- butyl  bromide  (in  presence  of  iodine)  and 
n-butyl  chloride  the  optimum  concentrations  are  55% 
and  70%,  respectively,  and  even  in  presence  of 
iodine  as  catalyst  the  reaction  at  a  concentration  of 
93 — 97%  of  butyl  chloride  is  greatly  retarded. 
Where  a  concentration  of  30 — 40%  of  halide  in  ether 
cannot  be  obtained  the  use  of  a  mixture  of  ether 
and  benzene  is  recommended  in  spite  of  the  negative 
catalytic  effect  of  the  latter  (cf.  this  vol.,  800), 

R.  Brightman. 

Preparation  of  Grignard’s  reagent  for  the 
micro-determination  of  hydroxyl  groups 
by  Tschugaev  and  Zerevitinov’s  method,  B. 
Flaschentrager  (Mikroehem,,  1929,  Pregl  Fest., 
87 — 88). — An  improved  method  of  preparation  from 
magnesium,  tsoamyl  ether,  and  methyl  iodide  is 
described.  The  reagent  so  prepared  wnll  keep  good 
for  several  months  in  air-tight  bottles. 

H.  F.  Harwood. 

Reaction  between  esters  and  magnesium 
phenyl  bromide.  Mobility  of  alkyl  groups  in 


esters.  H.  Gilman  and  J.  D.  Robinson  (Bull.  Soc. 
chim.,  1929,  [iv],  45,  636 — 641). — Since  with  methyl 
ethylsulphonate  magnesium  phenyl  bromide  yields 
21%  of  toluene  (R*S02*OAlk-f  R'*MgX — >-R'— Alk+ 
R*S02*0MgX)  and  14%  of  phenyl  ethyl  sulphone 
(R*S02-OAlk+R'*MgX  — *  R-S62-R'+aryhQMgX) 
(cf.  Ferns  and  Lapworth,  J.C.S.,  1912,  101,  273; 
Strecker,  A.,  1910,  i,  532),  alkyl  alkylsulphonates 
differ  from  alkyl  arylsulphonates  only  in  the  relative 
extent  to  wdiieh  the  two  reactions  occur,  arylsul¬ 
phonates  giving  smaller  amounts  of  sulphone  (cf.  A.f 

1928,  1124;  this  vol.,  545).  Since  phenyl  ethyl¬ 

sulphonate  yields  74%  of  phenyl  ethyl  sulphone 
and  85%  of  phenol,  it  is  probable  that  aryl  esters  of 
all  sulphonic  acids  yield  sulphones  and  phenols  unless 
the  presence  of  substituents  modifies  the  properties 
of  the  aryl  group.  Methyl  benzenesulphenate  yields 
63%  of  diphenyl  sulphide,  together  with  methyl 
alcohol,  the  small  amount  of  diphenyl  sulphoxide  also 
observed  (cf.  A.,  1926,  1239)  being  due  to  the  presence 
of  a  little  methyl  benzenesulphinate,  methyl  benzene- 
sulphinate  itself  affording  65%  of  diphenyl  sulphoxide, 
a  little  methyl  alcohol,  but  no  toluene  or  diphenyl 
sulphide.  In  accordance  with  previous  results 
obtained  for  the  mobility  of  organic  radicals,  allyl 
benzoate  yields  86%  of  triphenylcarbinol  and  allyl- 
benzene,  and  benzyl  benzoate  gives  86%  of  benzyl 
alcohol,  69*7%  of  phenyldibenzylcarbinol,  and  6*6% 
of  dibenzyl  (cf.  Gilman  and  Kirby,  this  vol.,  801). 
Since  no  alkylation  products  are  obtained  in  the  action 
of  magnesium  phenyl  bromide  on  alkyl  esters  of 
strong  carboxylic  acids  the  behaviour  of  the  alkyl 
esters  of  the  sulphonic  acids  cannot  be  attributed  to 
the  high  dissociation  constants  of  the  sulphonic  acids. 
Thus  ethyl  tribromoacetate  gives  bromobenzene  and 
a  little  diphenyl,  ethyl  trinitrobenzoate  35%  of 
phenol  and  7*25%  of  diphenyl  (cf.  Gilman  and 
McCracken,  this  vol.,  546),  and  ethyl  acetylenedi- 
carboxylate  14%  of  diphenyl,  no  ethylbenzene  being 
formed  in  any  of  these  cases  or  with  ethyl  nitroaeetate 
or  triph  eny laeetate .  R.  Brightman. 

Possible  interchange  of  radicals  on  heating  a 
mixture  of  R'-X  and  R’MgX  compounds,  H. 
Gilman  and  H.  L.  Jones  (J.  Amer.  Chem.  Soc., 

1929,  51,  2480 — 2483). — Magnesium  aryl  or  aralkyl 

halides  do  not  react  with  aryl  or  aralkyl  halides  thus : 
R-MgX+R'-X — >-R-X+R'*MgX,  since  decomposi¬ 
tion  of  the  reaction  product  with  carbon  dioxide 
furnishes  only  the  acid  R*C02H.  A  secondary  re¬ 
action  (formation  of  R-R')  takes  place  to  varying 
extents  according  to  the  reactivity  of  the  halide 
(R'-X)  used.  Magnesium  phenyl  bromide  and  tri- 
phenylmethyl  chloride  afford  a  small  amount  (0*63%) 
of  tetraphenylmethane  and  47*4%  of  diphenyldi- 
phenylylmetllane,  m.  p.  111°.  *  H.  Burton. 

1  :  2-Dimethylc^rcl0propanes„  J.  Baudreng- 
hien  (Bull.  Soc.  chim.  Belg.,  1929,  38,  172—193)- 
See  this  vol.,  801. 

1  :  2 -Dimethyl  -3-i.sopropylc^clopentane.  B. 
Kasanski  (Ber.,  1929,  62,  [B\  2205 — 2210;  cf.  God- 
chot  and  Taboury,  A.,  1913,  i,  348;  Zelinski  and 
Kasanski,  A;,  1927,  670). — Dihydrocamphorone,  b.  p. 
181—1837748*5  mm.,  df  0*8899,  n18  1*4412,  is  trans¬ 
formed  by  ethereal  magnesium  methyl  iodide  into  the 
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corresponding  tertiary  alcohol,  which  could  not  be 
obtained  quite  homogeneous,  but  is  dehydrated  by 
oxalic  acid  at  130°  and  then  reduced  in  presence  of 
nickel  at  160 — 170°  to  1  : 2«dimethyl-3-t$opropyl- 
cycfopentane,  b.  p.  159 — 161°/757  mm.,  df  0*7883, 
»SI  14319.  Thujamenthone,  b.  p.  206 — 208°/749 
mm.,  df  0*8894,  vr  1*4484,  is  transformed  into  the 
hydrazone,  converted  by  distillation  in  presence  of 
solid  potassium  hydroxide  and  platinised  earthen¬ 
ware  into  1  :  2 -dimethyl -3 -isopropylcycJopentane,  b.  p. 
159—160*57757*6  mm.,  d\\  0*7877,  1*4328.  The 

divergence  of  the  constants  of  Godchot’s  compound 
is  probably  due  to  degradation  of  the  tsopropyl 
group  owing  to  the  relatively  high  temperature  of  the 
treatment  with  nickel.  1  -Methyl-2  -  isopropylcyclo- 
pentane,  obtained  from  dihydrocamphorone  by  the 
hydrazine  method,  has  b.  p.  140 — 142*5°/764*8  mm., 
dp  0*7750,  nlB 5  1*4257.  H.  Wren. 


spirocycloDe cane  and  its  contact  isomeris¬ 
ation.  N.  D.  ZeeiNSKi  and  N.  I.  Sohuikin  (Ber., 
1929,  62,  [B],  2180 — 2186), — Adipic  acid,  prepared 
in  91%  yield  by  oxidation  of  cycloliex&nol  with  per¬ 
manganate  in  cold,  very  dilute  alkaline  solution,  is 
converted  into  q/clopentanone,  b.  p.  130 — 131°  (yield 
76*5%  in  presence  of  barium  hydroxide  or  90%  in 
presence  of  thorium  oxide  hydrate).  Reduction  of 
the  ketone  in  aqueous-ethereal  solution  at  +5°  in  a 
current  of  carbon  dioxide  yields  mainly  cycJopentanoI 
and  2-cyc/opentylq/dopentanol,  b.  p.  117 — 118°/12 
mm.,  df  0*9802,  ?if  1*4885;  the  pinaedl, 

CH^ChJ>C{°H)‘]  >  m-  P-  107—108°,  is  obtained 

in  3%  yield.  The  last-named  compound  is  converted 
by  hot  dilute  sulphuric  acid  into  2  :  2-tetram ethylene- 
cyclo kexanone,  b.  p.  98 — 100°/13  mm.,  df  0*9898, 
n} 5  1*4848  (semicarbazone,  in.  p.  191 — 192°).  The 
ketone  is  transformed  into  its  hydrazone,  which,  when 
decomposed  in  presence  of  platinum  and  potassium 
hydroxide,  passes  into  1  :  1  - telramethylenecyc] ohexane 

(spirocyclo  decane), 

b.  p.  185— 186°/745  mm.,  df  0-8877 1-4748.  The 
hydrocarbon  slowly  decolorises  dilute  permanganate 
and  with  bromine  yields  a  letrabromide,  m.  p;  130— 
132°  (decomp.).  spirocyddDc cane  is  isomerised  in 
presence  of  platinised  charcoal  and  hydrogen  at  190° 
to  a  compound,  G10H38,  b.  p.  185*5 — 186*5° /750  mm., 
df  0*8730,  tig  1*4683;  isomerisation  occurs  more 
slowly  in  an  atmosphere  of  carbon  dioxide.  The 
product  reacts  slowly  with  permanganate.  It  does 
not  become  d  ehydrogenated  in  presence  of  palladised 
asbestos  or  platinised  charcoal  at  300°.  H.  Wren. 


Meaning  of  action  constants  in  substitution 
reactions  in  the  benzene  nucleus.  W.  Huckel 
and  H.  Havekoss  (Ber.,  1929,  62,  [. B ],  2041 — 2043; 
cf.  A.,  1928,  987). — Examination  of  Holleman’s  data 
for  the  replacement  of  chlorine  in  chloronitro-  and 
chlorodinitro-benzenes  under  the  action,  of  diethyl- 
amine  and  sodium  methoxide  shows  that  variations 
in  the  action  constants  may  occur  which  cannot  be 
foretold  from  probabilities  of  steric  hindrance  or 
furtherance.  A  theoretical  basis  of  the  relationship 
between  constitution  and  action  constants  cannot  be 
given.  Present  theories,  for  example  that  of  induced 


alternate  polarities,  do  not  take  this  into  consider¬ 
ation  and,  for  further  progress,  it  is  necessary  to 
recognise  the  influence  of  action  constants  on  velocity 
coefficients  and  to  separate  their  part  from  that  of 
activation  energy.  H.  Wren. 

Benzene  and,  mobility  of  the  iodoxy-group.  D, 
Vorlander  (Rec.  trav.  chim.,  1929,  48,  912 — 918). 
—Substitution  in  the  benzene  nucleus  is  discussed 
briefly  (cf.  A.,  1919,  i,  319).  Oxidation  of  1-iodo- 
2  :  4-dinitrobenzene  with  hypochlorous  acid  in  acetic 
acid  solution  gives  l-iodoxy-2  : 4:-dinitrobenzene  (I), 
explodes  between  140°  and  160°,  according  to  rate  of 
heating.  The  mobility  of  the  iodoxy-group  in  I  is 
great  (cf.  A.,  1925,  i,  1055).  Thus,  treatment  of  I 
with  silver  nitrate  gives  silver  iodate  and  m-dinitro- 
benzene,  sodium  nitrite  in  the  cold  converts  I  into 
1:2:  4-trinitrobenzene,  and  the  action  of  aqueous 
sodium  azide  yields  2  :  4-dinitroazidobenzene.  These 
results  are  explicable  on  the  author's  theory  of 
alternating  charges.  H.  Burton. 

Highly-polymerised  compounds.  XXI.  Re¬ 
duction  of  polystyrene.  H.  Stau dinger  and  V. 
Wiedersheim  (Ber.,  1929,  62,  [B]t  2406 — 2411 ;  cf. 
this  vol.,  910). — Hemicolloidal  polystyrenes  (mean 
mol.  wt.,  1800—5000)  which,  according  to  Heuer 
(unpublished  work),  are  not  essentially  degraded  when 
heated  in  solution  at  200°,  are  not  reduced  in  cold 
solution  in  presence  of  Willstatter’s  platinum,  platin¬ 
um  oxide,  or  nickel,  but  are  completely  hydrogenated 
in  decahydronaphthalene  at  200°  in  presence  of 
Kelber’s  nickel  to  hexahydropolystyrenes,  in  which 
the  absence  of  non-hydrogenated,  aromatic  nuclei  is 
established  by  their  inability  to  react  with  concen¬ 
trated  nitric  acid  or  tetranitrome thane.  Reduction 
of  a  preparation  of  mean  mol.  wt.  1800  gave  a  product 
of  unchanged  mean  mol.  wt.  and  identical  viscosity 
in  solution.  More  complex  products  are  cracked  in 
some  degree  by  a  similar  treatment,  but  in  the  main 
are  reduced  without  decomposition  if  the  process  is 
effected  rapidly  in  the  presence  of  a  sufficient  amount 
of  active  catalyst.  The  smaller  fragments  are  re¬ 
moved  by  re-precipitation,  leaving  mixtures  of  ap¬ 
proximately  the  same  viscosity  and  mean  mol.  wt. 
as  the  initial  materials.  Complex  polymerisation 
products  can  therefore  be  subjected  to  chemical 
change  without  alteration  of  the  mean  mol.  wt.  In 
the  solution  the  compound  exists  as  molecules  and 
not  as  associations  and  the  mean  mol.  wt.  of  the 
products  is  truly  determined.  Mol.  wts.  of  hydro¬ 
carbons  of  this  order  of  magnitude  can  be  accurately 
determined,  and  erroneous  values  are  not  obtained 
due  to  solvation  or  micelle  formation.  The  viscosity 
of  the  solutions  depends  on  the  size  of  the  long  thread 
molecules,  which  hinder  the  normal  movement  of  the 
liquid  molecules  and  thus  cause  viscosity  in  the 
solutions.  H.  Wren. 

Preparation  of  p-tolylacetylene.  A.  Willemart 
(Bull.  Soc.  chim.,  1929,  [iv],  45,  644 — 645). — p-Tolyl 
methyl  ketone  is  treated  with  phosphorus  penta- 
chloride  and  the  monochloro-compound, 
C6H4Me*OCi:CH2,  b.  p.  86— 96°/12  mm.  (Auwers  and 
Keil,  A.,  1903,  i,  620),  is  converted  into  p-tolylacefcyl- 
ene,  m.  p.  23°,  b.  p.  53 — 56°/ll — 12  mm.,  with  2*2 
mols.  of  sodamide  in  presence  of  vaseline  oil  (cf. 
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Meunier  and  Desparmet,  A.,  1924,  3,  701 ;  Bourguel, 

A. ,  1925,  i,  770).  R.  Brightman. 

Homolognes  of  diphenyl,  E.  Boedtker  [with 

B.  Wider  and  R.  Kerlor]  (Bull.  Soc.  china.,  1929, 
[iv],  45,  645 — 650). — A  residual  specimen  of  Bert's 
pjp'-dhsopropyldiphenyl  (A.,  1923,  i,  1005)  on  re-ex¬ 
amination  had  m.  p.  49°,  but  contained  some  crystals, 
m.  p.  65 — 66°.  p -Cumyl  iodide,  b.  p.  236— -238°, 
with  commercial  copper  powder  yielded  only 
Schreiner’s  ^p'-diisopropyldiphenyl,  m.  p.  49°  (A., 
1910,  i,  367).  Since,  however,  a  second  experiment 
gave  only  the  substance,  m.  p.  65—66°,  either  Bert’s 
or  Schreiner’s  product  is  probably  p-^opropylphenyl- 
phenyldimethylmethane,  Pi^#C6H4*CPhMe0  (ef.  Weiler, 
A.,  1896,  237,  242),  and  although  the  pp' -di-tert.- 
butyldiphenyl  obtained  by  Schreiner’s  method  or 
from  jp-iodo -tert .  -butylbenzene  by  Tsehitschibabin ’s 
method  (A.,  1928,  404)  had  m.  p.  122°,  this  product 
also  is  regarded  as  probably  a  mixture  of  two  similar 
isomerides.  n-Butylbenzene,  b.  p.  180°,  df  0*8679, 

1-4942  (yield  71%  from  n- butyl  bromide,  bromo- 
benzene,  and  sodium),  is  converted  by  Klages  and 
Storp’s  method  (A.,  1902,  i,  670)  into  p-iodo-n-butyU 
benzene ,  b.  p.  144°/20  mm.,  df  1*4616,  ?i$  1*5693, 
yielding,  with  copper  powder,  pp '-di-n-butyldiphenyl} 
in.  p.  58 — 59°,  b.  p.  228—230  /14  mm.,  df  0-9499, 
nS  15503.  Similarly,  seo.-butylbenzene,  b.  p.  171*3 — 
172*3°,  df  0*8612,  1*4914,  fields  p4odo-seo, -butyl- 

benzene,  b.  p.  129 — 130°/10  mm.,  df  1*4701,  n\i  1-5731, 
and  pp'  -di  -  sec  ,-butyldiphenyl,  b.  p.  222 — 224°/20  mm., 
df  0*9530,  n\)  1-5577,  and  iert. -am vlbenzene,  b.  p. 
189 — 190°,  gives  p - iodo-tert.-ainylbenzene,  b.  p.  139°/ 
15  mm.,  df  1*4226,  nm  1*5669,  and  pp' -di-tevt.-amyldi- 
phenyl,  b.  p.  224°/16  mm,,  df  1*5503,  nf  1*5570,  which 
after  some  months  deposits  traces  of  a  crystalline 
substance  volatilising  above  200°.  R,  Brightman. 

Mononitro-  and  monoaxmno-derivatives  of 
t -methylnaphthalene.  V.  Vesely,  F.  Stuksa,  H. 
Olejkicek,  and  E.  Rein  (Coll.  Czech.  Chem.  Comm., 
1929,  1,  493 — 515).— Nitration  of  1-methylnaphthal- 
ene  in  acetic  anhydride  with  excess  of  nitric  acid 
(d  1*52)  below  15°  yielded  4-nitro- 1  -methylnaphthah 
ene,  m.  p.  68 — 69°,  together  with  a  liquid  which, 
contrary  to  Leaser  (A.,  1914,  i,  33),  furnished  only  the 
4-amino-compound  (isolated  as  the  acetyl  deriv¬ 
ative,  m.  p.  166 — 167°)  on  partial  reduction  by 
hydrogen  and  platinum -black.  2  : 4-Dinitro- 1  -  methyl - 
naphthalene  was  reduced  by  platinum -black  and 
hydrogen  or  by  ammonium  hydrogen  sulphide  to 
2-nitro-±-amino-\-u%etliyh\aphtltfdene,  m.  p.  131 — 132°, 
and  the  latter  converted  into  2-niiro- 1  -methylnaphthal¬ 
ene,  m.  p.  58 — 59°.  Reduction  of  the  last-named 
with  zinc  dust  and  acetic  acid  afforded  2-amino- 1- 
methylnaphthalene,  m.  p.  49 — 50°  (acetyl  derivative, 
m.  p.  188 — 189°;  benzoyl  derivative,  m.  p.  222°), 
which  was  identical  with  the  substance  obtained  from 
l-methyl-2-naphthol.  3-NiiroA-acetamido- 1  -methyl- 
naphthalene,  m.  p.  224 — 225°,  obtained  from  4-acet- 
amido- 1  -methylnaphthalene  in  acetic  anhydride  and 
nitric  acid  (d  1*52),  was  converted  into  3 -niiroA- 
amino- 1  -methylnaphthalene,  m.  p.  179*5°,  by  warming 
with  alcoholic  hydrochloric  acid,  from  which  3-niiro- 
1  -methylnaphthalene  (I),  m.  p.  81 — 82°,  was  prepared. 
The  following  compounds  are  described  : 


methylnaphthalene,  m.  p.  68°  (acetyl  derivative,  m.  p. 

172 —  173°) ;  3-hydroxy- l-imthylnaphthalene,  m.  p. 

80 — 81°.  3  :  4:- Diamino- 1  -methylnaphthalene ,  m.  p. 

91°,  was  produced  by  the  reduction  of  2-nitro-4* 
methyl- ac-naphthylamine  with  stannous  chloride. 
Treatment  of  1 -methylnaphthalene  in  carbon  tetra¬ 
chloride  solution  at  0°  with  chlorosulphonic  acid 
furnished  chiefly  the  4-sulphonic  acid,  which  was 
converted  into  l-methylnaphthalene-4'Sulphonyl 
chloride  (II),  m.  p.  78 — 80°.  When  II  is  nitrated 
with  nitric  acid  {d  1*475)  at  —5°  to  3°  the  5-nitro-, 
m.  p,  161 — 161*5°,  together  with  the  8-nitro-,  m.  p. 
115 — 116°,  - 1  -methylnaphthalene r4-sulphonyl  chlor¬ 
ides  are  obtained,  and  separated  by  means  of  ether. 
The  5-nitro -sulphonyl  chloride  yielded  5-nitro- 
1  -methylnaphthalene-4-sulphinic  acid  with  sodium 
sulphite  and  sodium  hydrogen  carbonate,  converted  by 
warming  with  60%  sulphuric  acid  or  80%  phosphoric 
acid  into  5-nitro- 1  -methylnaphthalene,  m.  p.  82 — 83°. 
5- Amino-1  -methylnaphthalene,  m.  p.  77 — *78°  (acetyl 
derivative,  m.  p.  194 — 195°;  benzoyl  derivative,  m.  p. 

173 —  174° ;  5-hydroxy- 1  -methylnaphthalene,  m.  p.  97 — 

98°),  was  obtained  by  the  hydrolysis  of  5-nitro- 1- 
raethyl naphthalene-4- sulphonyl  chloride  with  alkali, 
reduction  of  the  resultant  sodium  nitro-sulphinate 
with  iron  and  dilute  acetic  acid,  and  treatment  of 
the  sodium  amino-sulphonate  with  sodium  amalgam. 
5- Aeetamido- 1  -methylnaphthalene  in  acetic  anhydride 
and  nitric  acid  (d  1-525)  at  15 — 20°  afforded  a  mixture 
of  two  mononitro -compounds,  separated  by  fractional 
crystallisation  from  ethyl  acetate  into  5-nitro-5-acet- 
amido- 1  -methylnaphthalene  (III),  m.  p.  245—246°,  and 
8-nitro- 5 -acetarnido- 1  -methylnaphthalene  (IV),  m,  p. 
197—198°.  Hydrolysis  of  III  with  alcoholic  hydro¬ 
chloric  acid  furnished  5-nitro -5-amino -l  -methylnapMh  - 
alene,  m.  p.  178—179°  (8-nUro:5~ami?io-l-methyl- 
naphthkzlene  similarly  prepared  from  IV  has  m.  p. 
163 — 164°),  which  was  converted  into  8~nitro-l~methyl- 
naphihalene ,  m.  p.  76—77°  [6-amino- 1- methylnaphth¬ 
alene,  m.  p.  63—64°  (acetyl  derivative,  m.  p.  123— 
124°;  benzoyl  derivative,  m.  p.  155 — 156°)].  The 
orientation  of  6-nitro-5-amino- 1 -methylnaphthalene 
was  confirmed  by  reduction  with  stannous  chloride 
to  5  :  5-diamino- 1  -methylnaphthalene,  m.  p.  151 — 
152°,  which  condensed  with  phenanthraquinone  in 
glacial  acetic  acid  to  give  1  -methylnaphthalene-5  :  6- 
phenanthrazine,  m.  p.  254 — 256°.  8-Nitro-l -methyl¬ 
naphthalene  -  4-  sulphonie  acid  was  prepared  from 
the  sulphonyl  chloride  and  converted  by  heating 
with  60%  sulphuric  acid  into  8-nitro- 1  -methylnapMhal- 
ene,  m.  p.  63 — 64°,  8- Amino- l-?nethylnaphthalenef 

m.  p.  67 — 68°  (acetyl  derivative,  in,  p.  183 — 184°; 
benzoyl  derivative,  m.  p.  195 — 196°),  was  obtained 
from  8-amino- Lmethylnaphthalene-4-sulphonic  acid 
in  the  manner  described  above.  Attempts  to  prepare 
8 -hydroxy- 1  -methylnaphthalene  from  the  amino- 
compound  were  unsuccessful.  Nitration  of  S-accfc- 
amido  - 1  -methylnaphthalene  in  acetic  anhydride  with 
nitric  acid  (d  1*525)  and  acetic  anhydride  afforded  a 
mixture  of  mononitro-compounds,  which  was  sopar^ 
a  ted  by  ethyl  acetate  into  5-nitro -8-acetamido-l -methyl- 
naphthalene,  m.  p.  193 — 194°,  and  a  eutectic  mixture. 
Partial  hydrolysis  of  the  latter  with  alcoholic  potass¬ 
ium  hydroxide  yielded  5-nitro-l -methyl-8-naphthyl- 
amine,  m.  p.  162 — 163°  (converted  by  elimination  of 


ORGANIC  CHEMISTRY* 


1289 


the  amino -group  into  5-nitro- 1  -methylnaphthalene, 
m.  p.  83 — 84°),  and  7 -nilro-&-acetamido-\-methyl- 
napktkalene  (V),  m.  p.  186 — 187°.  7-Nitro-l-methyl- 
$-naphthylaminer  in.  p.  150 — 152°,  obtained  from  V 
and  alcoholic  hydrochloric  acid,  was  converted  into 
f( - nitra- 1  -methylnaphthalene,  m.  p.  98 — 99°  {1-acet- 
amido* 1  -methylnaphthalene,  m.  p.  158*5 — 160°)* 

The  constitution  of  8-nitro-5-amino- 1  -mothyl- 
naphthaiene  was  established  by  reduction  with  stan¬ 
nous  chloride  to  the  5  :  8-diamine,  followed  by  oxid¬ 
ation  of  the  latter  in  anhydrous  acetic  acid  with  ferric 
chloride,  when  1 -methyl-5 :  %-naphthaquinone,  m,  p. 
121 — 122°,  was  obtained*  The  same  quinone  was 
produced  from  5-nitro-8-amino*l-methylnaphthalene. 

A.  I*  Vogel. 

Catalytic  transference  of  hydrogen  between 
organic  compounds .  S.  Akabohi  and  T.  Suzuki 
(Bulb  Chem.  Soe.  Japan,  1929,  4,  198 — 202). — See 
this  vol.,  1170. 

wi^-Dialkylanthraceiies  and  41  transannular 
tautomerism/1  VI.  E.  de  B.  Barnett  and  J.  L. 
Wiltshire  (Ber.,  1929,  62,  [15],  1969 — 1973;  cf.  this 
vol.,  1171). — 1  : 4-Dichloroanthrone,  m.  p.  148°,  is 
prepared  by  reduction  of  1  : 4-dichloroanthraquinone 
in  boiling  glacial  acetic  acid  with  tin  and  hydrochloric 
acid  or  in  cold  concentrated  sulphuric  acid  with 
aluminium  powder.  1  :  4 -Dichloroanthryl  acetate  has 
m.  p.  174°.  Treatment  of  1  :  4-diehloroanthrone  with 
magnesium  ethyl  bromide  or  magnesium  benzyl 
chloride  affords,  respectively,  1  : 4-dicliloro-9 -ethyl- 
anthracene,  m.  p.  103°,  and  1  :  k-diMoro -9 -benzyl- 
anthracene,  m.  p.  113°.  Bromine  in  carbon  disulphide 
transforms  the  last-named  compound  into  1  :  4 -di- 
chloro -10 -bramo-9-benzylidene-9  :  10 -dihydroanthracene, 
m.  p.  206p,  from  which  the  corresponding  -10 -piper- 
idino m.  p.  200°,  -10 -methoxy-,  m.  p.  185°,  and  -10- 
ethoxy-,  m.  p.  158°,  compounds  are  derived  by  means 
of  piperidine  or  the  requisite  alcohol  in  presence  of 
calcium  carbonate.  1 : 4-Dichloro-10-bromo-9-benzyl- 
idene-9  :  1 0  -  dihydroant  hrace  ne  is  converted  by  potass¬ 
ium  acetate  in  acetic  acid  followed  by  boiling  glacial 
acetic  acid  into  1  : 4-dichloro-9-ct.-acetoxybenzylan- 
thracene,  m.  p.  208°.  1  : 4-Dichloro-10-methoxy«9- 

benzylidene-9  :  10- dihydroanthracene  is  transformed 
by  methyl  alcohol  containing  a  little  hydrochloric 
acid  into  1  :  4-dichloro-9 - ct-methoxybenzylan thracene, 
m.  p.  118°.  1  :  4-Dichloro-d-<x-ethoxybenzylanihraeene, 

m.  p.  135°,  is  prepared  similarly.  H.  Wren* 

Aromatic  substitution  from  the  viewpoint  of 
electronic  theory  of  valency.  C.  K.  Ingold  (Rec. 
trav.  chim.,  1929,  48,  797 — 812). — A  resume  of  the 
investigations  on  aromatic  substitution  carried  out 
by  the  author  and  his  co-workcrs  during  the  last  4 
years*  H.  Burton. 

Theories  of  aromatic  substitution.  B.  Flur- 
scheim  (Rec.  trav.  chim.,  1929,  48,  817 — 820). — The 
electrostatic  and  non-electrostatic  theories  are  dis¬ 
cussed  briefly  and  the  former  criticised* 

H.  Burton. 

Orienting  power  of  substituents  in  the  benzene 
nucleus.  F.  Swarts  (Rec,  trav.  chim*,  1929,  48, 
1025 — 1028). — The  effect  of  substituents  on  refraction 
is  discussed.  There  appears  to  be  no  relationship 


-between  refraction  and  orienting  power.  The  varia¬ 
tion  of  thermal  energy  involved  in  the  introduction 
of  groups  into  a  substituted  benzene  nucleus  is  com¬ 
mented  on.  H.  Burton. 

Synthesis  of  aniline.  M.  Smialowski  (Przemysl 
CHem.,  1929,  13,  397—401). — Mixtures  of  chloro¬ 
benzene  vapour  and  ammonia  are  passed  through 
tubes  heated  at  250 — 400°  and  containing  a  catalyst 
consisting  of  10%  of  nickel  or  cobalt  intimately 
mixed  with  various  carriers  such  as  sodium  or  calcium 
carbonate,  calcium  oxide,  pumice,  lead,  lead  chromate, 
chromic  oxide,  and  the  products  are  analysed.  Small 
quantities  of  aniline  (0 — 1%)  are  found,  together 
with  ammonium  carbonate,  benzene,  diphenyl,  and 
carhazole,  as  well  as  traces  of  diphenylamine  in  those 
cases  where  lead  is  present.  The  presence  o£  carbon 
monoxide  in  the  reaction  mixture  slightly  depresses 
the  yields  of  aniline.  The  low  yields  of  aniline  ob¬ 
tained  are  due,  not  to  inactivation  of  the  catalyst, 
but  probably  to  side  reactions  and  to  the  reversal  of 
the  reaction,  as  mixtures  of  aniline  and  chlorobenzene 
vapours  exhibit  after  passage  through  the  tube  a 
diminished  aniline  content.  R.  Truszkowskl 

Nitration  of  esters  of  phenylmethylearbamic 
acid.  P.  van  Romburgh  (Rec.  trav.  chim.,  1929, 
48,  922- — 925). — A  modified  account  of  work  already 
published  (A.,  1901,  i,  201).  Jaeger’s  observation 
(A.,  1906,  i,  500)  that  methyl  2:4:  6 -trinit rophenyl- 
methylearbamate  exists  in  two  modifications,  m*  p. 
107°  and  118°,  is  confirmed.  Treatment  of  this  ester 
with  a  mixture  of  nitric  (d  1*5)  and  sulphuric  acids 
gives  methyl  2:4:  6-trinitrophenylcar hamate . 

H.  Burton* 

Nitration  of  aromatic  compounds  in  alcoholic 
solution.  F.  REverdin  (Rec.  trav.  chim.,  1929,  48, 
838 — 842 ;  cf.  this  vol.,  310). — Nitration  of  p-methoxy- 
benzanilide  (I),  p-anisylurethane  (II),  and  p-toluene- 
sulphonamidophcnetole  with  nitric  acid  (d  1*185)  in 
boiling  alcoholic  solution  affords  the  corresponding 
3-nitro-4-aeylamido-derivatives;  p-ethoxy&cetanilide 
(HI)  undergoes  hydrolysis  only.  With  nitric  acid 
(d  1*4)  p-toluenesulphon-  and  2-nitro-p-toluene- 
sulphon-amidophenetoles  yield  the  corresponding 
3  :  5-dinitro-derivatives ;  III  furnishes  3-nitro-4«acet- 
amidophenetole  under  regulated  conditions,  whilst  I 
and  II  afford  mainly  the  mononitro-derivatives. 
Acyl  groups  other  than  acetyl  are  not  hydrolysed 
during  nitration.  H.  Burton. 

Phen oxyethylaniline  and  related  compounds. 
D.  IL  Peacock,  M.  Bkattacharya,  and  B.  L.  Rao 
(J.G.S.,  1929,  1926 — 1927). — The  following  com¬ 
pounds  have  been  prepared  by  heating  phenoxyethyl 
p-toluenesulphonate  (Peacock  and  Tha,  A.,  1928, 
1115}  and  the  corresponding  amine  in  the  presence 
ot  rather  more  than  the  calculated  amount  of  aqueous 
sodium  carbonate :  $-phenoxyeikyi-Q-toluidine,  m.  p. 
64° ;  -m-toluidine,  b.  p*  220°/13  mm. ;  -p -toluidine, 
m.  p.  62°;  -ethylaniline ;  -  diet  hylani  line,  b,  p.  212 — 
213°/17  mm. ;  -p -cldoroanUine,  b*  p.  228°/ 11  mm. ; 
-oL-naphthylamim,  m.  p.  106°.  R.  K.  Callow. 

Electrochemical  preparation  of  phenylhydr- 
azine.  R.  E.  McClure  and  A.  Lowy, — See  this 
vol,,  1247. 
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Stereoisomerism  of  diazo- compounds.  W. 
Swientoslawski  (Ber.,  1929,  62,  [B],  2034 — 2040; 
cf.  A.,  1920,  i,  336). — A  reply  to  Hantzsch  (this  vol., 
805).  H.  Wren. 

Reduction  of  normal  diazohydrates,  A. 
Angeli  and  Z.  Jolles  (Ber.,  1929,  62,  [B],  2099 — 
2100). — Bcnzoylphenylhydrazine  is  produced  when  a 
solution  of  benzenediazonium  chloride  is  rendered 
alkaline  and  treated  with  a  solution  of  sodium  stannite 
containing  alcohol  and  benzaldehyde.  Support  is 
thus  afforded  to  the  author’s  theory  (A.,  1926,  947) 
of  the  intermediate  production  of  phenyldi-imide 
during  the  reduction  of  normal  diazohydrates : 
0:NPh:NH+ H2=  HaO + NPhINH .  The  production 
of  ammonia  and  azoimide  by  reduction  of  potassium 
azodicarboxylate  is  explained  by  the  intermediate 
formation  of  di-imide  and  the  formation  of  the  com¬ 
pound  NMe2*C6H4‘N(IO)IN*NH*CO*NH2  from  nitroso- 
dimethylaniline  and  semicarbazide  fiy  the  inter¬ 
mediate  occurrence  of  NH2’CO*NINH.  Di-imide  also 
appears  to  be  intermediately  formed  during  the  pro¬ 
duction  of  diazonium  salts  from  quinones  and  benzene- 
sulphonylhydrazine  or  azodiearboxylic  acid.  The 
oxygen  atom  in  normal  diazohydrates  appears  present 
as  oxide  and  not  as  hydroxyl.  H.  Wren. 

Constitution  and  reactions  of  diazohydrates . 
A.  Angeli  (Atti  R.  Accad.  Lincei,  1929,  [vi],  9,  933 — 
940,  and  Ber.,  1929,  [B],  62,  1924— 1928).— A  refut¬ 
ation  of  Hantzsch  Js  criticism  (this  vol.,  805)  of  the 
author’s  views  (A.,  1928,  1129),  in  support  of  which 
Swientoslawski’s  thermochemical  data  (A.,  1925,  ii, 
1044)  are  quoted.  T.  H.  Pore. 

Reactions  of  diazohydrates.  D.  Bigiavi  (Ber., 
1929,  62,  [B],  2101 — 2102). — Whereas  isodiazo- 

hydrates  do  not  react  with  the  sodium  salt  of  nitro- 
hydroxylam ine ,  the  normal  diazohydrafces  give  tem¬ 
porary,  violet -blue  colorations,  marked  gas  evolution, 
resinification,  and  production  of  nitrosobenzene. 
The  change  is  probably  due  to  intermediately  formed 
nitroxyl :  OINPhlNH + N*  O  H  — >  0!NPh+N2+ 
H20.  H.  Wren. 

Optically  active  diazo-compounds .  IV. 
Stable  all  cyclic  diazo-amine.  C,  W.  Bennett  and 
W.  A.  Noyes  (Rec.  trav.  chim.,  1929,  48,  895 — 898). 
— When  2-aminofluorcnonehydrazone,  m.  p,  209° 
[prepared  by  Gerhardt’s  method  (A.,  1920,  i,  766)],  is 
suspended  in  95%  alcohol  in  which  a  small  amount 
of  sodium  has  been  dissolved  and  then  treated  with 
mercury  acetamide,  2-a mino-§~diazojl uorene,  in.  p. 
137°  with  evolution  of  nitrogen,  is  obtained.  This  is 
stable  at  the  ordinary  temperature,  but  becomes 
brown  on  long  exposure  to  light.  Resolution  is  not 
effected  by  d-camphorsulphonic  acid.  Improved 
methods  of  preparation  of  2-nitrofiuorene  and  2-nitro- 
and  2-amino-fluorenone  are  given.  H.  Burton. 

cis-ttans-Isomerism  and  steric  hindrance. 
DC.  Propylct/clopentanols.  G.  Vavon  and  J. 
Pltjrer  (Bull.  Soc.  chim.,  1929,  [iv],  754 — 762).— 

\-Propyleye\openian-2-one,  b.  p.  67°/8  mm.,  $  0-9111, 
rib  T4470  [ se?nicarbazone ,  m.  p.  212 — 213°,  yielding 
when  hydrogenated  in  aqueous  hydrochloric  acid  the 
hydrochloride  of  1  ~p ropylcyclopen tyl-2 -semicar baz ide 
(m.  p.  151 — 152°) ;  oxime,  b.  p.  109 — lll°/9  mm., 


hydrogen  oxalate,  m.  p.  149 — 150°],  with  sodium  and 
alcohol  gives  70%  of  a  mixture,  b.  p.  80°/10  mm.,  of 
1  -propy lcyc/opentan - 2 - ols  rich  in  the  frans-isomeride. 
iT£ms-l-Propylcyclopeiita7i-2-ol  isolated  through  the 
hydrogen  phthalate  has  b.  p.  78 — 79°/10  mm.,  d\ 
0-9018,  1*4565  (hydrogen  phthalate,  m.  p.  68°; 

hydrogen  succinate ,  d\*  1*0686,  nlv  1*4605 ;  3  :  5-dinitro~ 
benzoate,  m.  p.  30 — 31°;  phenylurethane,  m.  p,  61 — 
62°).  cis- 1  -Projiylcyclojyentan-'Z-ol,  b.  p.  79 — 80°/12 
mm.,  d%  0*9165,  1-4600  (3  :  5-dinitrobenzoate,  m.  p. 

70 — 71° ;  hydrogen  phthalate,  m.  p.  95 — 96°;  hydrogen 
succinate,  m.  p.  27 — 28°;  phenylurethane,  m.  p.  83 — 
84°),  is  obtained  by  hydrogenation  of  the  ketone  in 
presence  of  platinum- black  in  acetic  acid  containing 
hydrochloric  acid  and  purification  of  the  dinitro- 
benzoatc.  A  mixture  richer  in  the  fmw^-isomeride  is 
obtained  in  absence  of  hydrochloric  acid  (cf.  A.,  1928, 
1000).  The  cfc£-gTO'?i3-configurations  are  assigned  for 
similar  reasons  to  those  given  in  the  case  of  the  propyl-, 
2«sopropyl-,  and  cycfchexyl-cycfoliexanols  (A.,  1927, 
455,  761 ;  1928,  166,  516).  The  cis-l -pvopylcydo- 
pentan-2-ol  is  converted  into  the  trans-isomeride  by 
heating  its  sodium  derivative  at  180 — 190°  for  12  hrs. 
in  an  atmosphere  of  nitrogen.  The  as- hydrogen 
phthalate  is  much  less  soluble  in  organic  solvents  than 
the  Imns-isomeride .  cis-2-Propylcyctopentan- 1  -ol 
is  esterified  more  rapidly  than  the  bans -isomeride 
with  acetic  acid  at  100°,  in  the  absence  of  a  catalyst, 
but  in  presence  of  a  catalyst  esterification  is  more 
rapid  with  the  irans-isomeride  at  0°  and  at  39°.  The 
trans- hydrogen  phthalates  and  succinates  are  hydro¬ 
lysed  more  rapidly  than  the  cis- isomerides,  the  ratio 
of  the  velocity  coefficients  for  the  trans- /cis- hydrogen 
phthalates  in  water  being  4-3  at  39°  and  5-5  at  0°, 
and  in  75%  alcohol,  2  at  39°  and  2-5  at  68°.  Similarly 
for  the  hydrogen  succinates,  the  ratio  of  the  velocity 
coefficients  in  75%  alcohol  at  0°  is  2*4  and  at  39°,  2-7. 
Comparison  of  these  ratios  with  those  previously 
obtained  for  the  esters  of  the  1  -  isopropyl cydopen tan- 
2-ols  (A.,  1928,  100)  shows  that  the  steric  effect  of 
the  propyl  group  in  hydrolysis  is  less  than  that  of 
the  isopropyl,  the  propylq/dopentyl  esters  having 
greater  velocity  coefficients  but  smaller  iransjeis- 
ratios  than  the  corresponding  isopropyl  derivatives. 

1  -PropylcycZopentan  -2  -one  is  obtained  by  hydrogen¬ 
ation  of  l-propylidenecyclopentan-2-one,  b.  p.  80°/ 10 
mm.,  dl  0-9559,  1*4855  (semicar bazone,  m.  p.  224— 

225°),  in  ether  in  presence  of  platinum -black.  The 
latter  is  obtained  in  65%  yield  by  dehydration  of  the 
Jcetol,  b.  p.  100 — 105°/8 — 9  mm.,  prepared  from  prop- 
aldehyde  and  cydopentanone  in  presence  of  sodium 
(yield  40 — 45%)  under  40 — 50  mm.  in  presence  of 
2%  of  oxalic  acid.  R.  Brightman. 

Action  of  phenylthio c arb imide  on  phenols.  F. 
Mayer  and  A.  Momboijr  (Ber.,  1929,  62?  [B],  1921 — 
1924;  cf.  Karrer  and  Weiss,  this  vol.,  697). — Con¬ 
densation  is  effected  (i)  with  aid  of  aluminium  chloride 
in  carbon  disulphide  and  (ii)  by  means  of  zinc  chloride 
and  hydrogen  chloride  in  ether.  Phenol  and  phenyl- 
thioearbimide,  by  either  method,  afford  p -hydroxy- 
th iobenza nilide ,  m.  p.  164°,  converted  by  sodium 
carbonate  solution  at  160°  into  hydrogen  sulphide, 
aniline,  phenol,  and  p-hydroxybenzanilide.  Similarly, 
resorcinol  affords  2  :  4-dihydroxythiobenzanilide,  m.  p. 
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182°  (Karrer  and  Weiss,  in.  p.  176°).  a-Naphtkol  by 
the  second  method  yields  4-hydroxythionaphthanilide, 
m.  p.  207 — 208°,  whereas  by  the  first  method  it  gives 
1  -hydroxy - 2 - thionap hth am lide ,  m.  p.  183—184°.  The 
thionaphthanilides  condense  with  5  : 7-dibromoisatin 
chloride,  giving  the  compounds  : 

C6H2Br2<™>C:C10H5(:O)-CS-NHPh  (C :  0 :  CS-NHPh 

=2  :  1  :  4  and  1:4:3).  H.  Wren. 

Acyl  derivatives  of  o-aminophenol.  Va  JR.  E. 
Nelson  and  H.  S.  Rothrock  (J.  Amer.  Chem.  Soc., 
1929,  51,  2761 — 2764). — Schotten-Baumann  treat¬ 
ment  of  o-benzamidophenol  with  w-butyl  chloro- 
formate  or  of  ft- butyl  o-hydroxycarbanilate  with 
benzoyl  chloride  affords  o-carbo-n-butoxyaminophenyl 
benzoate ,  m.  p.  62-5°,  hydrolysed  to  ?&- butyl  o- hydroxy  - 
carbanilate.  Similarly,  o - carboi&obu toxyami noph enyl 
benzoate,  m.  p.  85*5—85-8°,  is  obtained  from  the 
corresponding  isobutyl  derivatives  as  above.  In  both 
these  cases  acylation  of  o-benzamidophenol  causes 
migration  of  the  benzoyl  group  from  nitrogen  to 
oxygen.  o-Benzamidophenol  and  n- valeric  anhydride 
afford  o-benzamidophenyl  n-valerate,  m.  p.  103-5 — 
104-5°,  whilst  o -voter amidoplmiol,  m.  p.  79°,  and 
benzoyl  chloride  yield  o -valeramidophenyl  benzoate , 
m.  p.  73—74°.  Both  the  diacyl  derivatives  are 
hydrolysed  to  o-benzamidophenol,  migration  of  the 
benzoyl  group  from  oxygen  to  nitrogen  taking  place 
with  the  benzoate.  Hydrolysis  of  o-iso valeramido- 
phenyl  benzoate,  m.  p.  96 — 97*5°  (from  o-iso valeramido- 
pkenol,  m.  p.  100*5 — 102°),  gives  a  small  amount  of  the 
starting  material  in  addition  to  o-benzamidophenol. 
o  Benzamidophenyl  iso  valerate  has  m.  p.  113*5—117°. 

Benzoylation  of  methyl  o-hydroxycarbanilate,  m.  p. 
122 — 123°,  or  treatment  of  o-benzamidophenol  with 
methyl  chloroform  ate  affords  o-benzamidophenyl 
methyl  carbonate,  m.  p.  128°,  hydrolysed  mainly  to 
o - benzam idophenol .  In  the  first  of  these  acylations 
migration  of  the  carbom ethoxy-group  from  nitrogen 
to  oxygen  occurs,  but  in  most  of  the  cases  studied  (cf. 
A.,  1928,  168,  517)  the  carboalkoxy-group  is  able  to 
displace  the  benzoyl  group  attached  to  the  nitrogen 
atom.  ~  H.  Burton. 

Electrolytic  preparation  of  2  : 4-diaminophenol. 
W.  E.  Bradt  and  0.  W.  Brown  (Amer.  Electrochem. 
Soc.,  Sept.,  1929.  Advance  copy,  14  pp.). — The  effect 
of  varying  conditions  on  the  yield  and  current  efficiency 
of  production  of  2  : 4-diaminophenol  by  electrolytic 
reduction  of  the  corresponding  nitro-compound  has 
been  investigated.  The  best  cathode  material  was 
found  to  be  a  copper  gauze  electrolytically  coated  with 
copper  sponge.  Using  a  catholyte  of  2  :  4-dinitro- 
phenol  dissolved  in  an  aqueous  sodium  carbonate  or 
hydroxide  solution  gave  poor  yields,  whilst  in  sulphuric 
acid  solutions  low  solubility  and  volatilisation  losses 
limited  the  yield.  The  use  of  a  closed  cell  with 
vigorous  agitation,  raising  the  temperature,  and 
addition  of  alcohol  to  the  catholyte  improved  the 
yield.  The  best  conditions  are  :  catholyte  consisting 
of  5  g.  of  the  nitro-compound  in  200  c.c.  of  sulphuric 
acid  (d  T66)  and  100  c.c.  of  95%  alcohol  vigorously 
stirred  at  118°,  with  5  amp. /din,2  at  the  cathode.  The 
yield  and  current  efficiency  were  then  94-4%. 

H.  J.  T.  Ellingham. 


Action  of  normal  sulphites  on  3-c3btloro«(}- 
naphthol  and  on  1  : 3-dichloro-p-naphthol.  A 
new  case  of  intramolecular  transposition.  C. 
Marschalk  (Bull.  Soc.  chim.,  1929,  [iv],  45,  651 — 
662). — When  heated  with  dilute  sodium  or  potassium 
sulphite  under  reflux,  or  in  an  autoclave  at  120°, 

3- chloro-p-naphthol  yields  p-naphthol  and  p-naphthol- 

4- suiphonie  acid,  the  formation  of  P-naphthol  being 
greater  in  an  autoclave.  The  formation  of  the 
g-naphthol-4-sulphonic  acid  is  attributed  to  direct 
addition  of  the  sulphite  followed  by  elimination  of 
sodium  chloride.  The  absorption  spectrum  of  1-benz- 
eneazo-P-naphthol-4-sulphonic  acid  shows  bands  in 
aqueous  solution  at  530  and  499,  in  sulphuric  acid  at 
559  and  523.  Similarly,  1 :  3-dichloro-P-naphthol  with 
dilute  (1-25%)  potassium  sulphite  at  120°  yields  3- 
chlo ro-$-n aphihol- 1  - sulph onic  acid,  hydrolysed  by  45 — 
50%  sulphuric  acid  to  3-chloro-jB-naphthol,  and  by 
10%  potassium  sulphite  at  170°  to  {1-naphthol- 1-  and 
-4-sulphonie  acids,  and  a  little  p-naphthol.  Since  1 : 2- 
aminonaphthol  is  converted  into  I-amino-p-naphthol- 
4-suIphonie  acid  by  sodium  sulphite  solution  in  presence 
of  a  current  of  air,  air  should  be  excluded  in  the  above 
operations.  p-Naphthol-4-sulphonic  acid  is  readily 
prepared  by  reduction  of  1  -diazo-P-naphthoI-4-suI- 
phonic  acid  with  sodium  sulphide.  When  treated  with 
nitrous  acid  and  heated  with  hydrochloric  and  acetic 
acids,  3-chloro-p-naphthol  is  converted  successively 
into  3-chioro- 1  -nitroso-p-naphthol  and  3-chIoro-2- 
hydroxy-a-naphthaquinone,  m.  p.  214 — 215°. 

R.  Brightman. 

Derivatives  of  2-hydroxyfluorene.  II.  C. 
Rufz  (Anal.  Asoc.  Quim.  Argentina,  1928,  16, 
225—233 ;  cf.  this  vol.,  1063). — It  has  not  been  found 
possible  to  methylate  l(or  3)-nitro-2-hydroxyfiuorene. 
3-Nitro-2-methoxvfluorene  (I)  (Ecker  and  Langeeker, 
A.,  1928,  521)  is  reduced  to  3~a?n in o  -  2  - meihoxy - 
fluorene,  m.  p.  187°,  which,  when  diazotised  and  the 
solution  run  into  boiling  dilute  sulphuric  acid,  yields 
Z-hydroxy-2-methoxy fluorene  (II),  m.  p.  185°.  The 
constitution  of  these  compounds  is  demonstrated  by 
the  formation  of  3-nitro-2-aminofluorene  when  I  is 
heated  with  ammonia  in  a  sealed  tube,  and  by  the 
failure  of  II  to  form  an  indophenol,  indamine,  or 
phthalein,  although  it  reacts  with  ferric  chloride, 
nitrous  acid,  and  diazonium  salts.  R.  K.  Callow. 

Nitroveratroles.  H.  Vermeulen  (Rec.  trav. 
chim.,  1929,  48,  969 — 972). — The  4-nitroveratrole  of 
Pschorr  and  Silberbach  (A.,  1904,  i,  581)  is  a  mixture 
(compound  ?)  of  4  parts  of  the  4-nifcro-  (I),  m,  p.  96°, 
and  5  parts  of  the  4  :  o-dinitro-  (II),  m.  p.  130 — 131°, 
derivatives,  and  is  obtained  by  the  action  of  nitric 
acid  (d  T43)  on  I.  Nitration  of  4-acetamidoveratrole, 
m.  p.  130°  (lit.  136°),  with  nitric  acid  (d  1-4)  in  acetic 
acid  gives  5-nitro-4-acetamidoverafcrole,  prepared  also 
by  acetylating  the  product  obtained  by  the  partial 
reduction  of  II  with  stannous  chloride  and  2*3iV- 
alcoholic  hydrochloric  acid.  Nitration  of  I  with  cold 
nitric  acid  (d  1  *5)  gives  II ;  at  the  ordinary  temperature 
3:4:  5-trinitroveratrole  (III)  results,  whilst  3-nitro- 
veratrole  affords  III,  3  :  4-  and  3  : 5-dinitroveratroles. 
3-Acetamidoveratrole  is  converted  by  nitric  acid 
(d  1-45)  at  the  ordinary  temperature  into  5-nitro- 
3-acetamidoveratrole,  m.  p.  173°,  and  the  4  :  5-dinitro- 
derivative,  ra.  p.  240°  (decomp,),  H.  Burton. 
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Aromatic  allyl  and  property!  compounds*  III. 
isoSafrole  dibromide.  H,  I.  Waterman  and  R. 
jPriester  (Rec.  trav.  chim.,  1929,  48,  941 — 943). — 
Bromination  of  crude  asosafrole  in  carbon  disulphide 
solution  affords  a  product  which,  contrary  to  the 
results  of  Nagai  (A.,  1921,  i,  857),  is  optically  inactive. 
isoSafrole,  purified  through  the  picric  acid  additive 
compound,  yields  a  dibromide,  m.  p.  52 — 53°,  df 
1*7682,  n™  1*6095,  which  is  distillable  in  a  cathode 
vacuum  at  a  temperature  not  above  60°. 

H.  Burton. 

Compounds  of  aldehydes  with  dimethyldi- 
hydroresorcinol  (aldimethone  compounds).  G. 
Klein  and  H.  Linser  (Mikrochem.,  1929,  Pregl  Rest., 
204—234). — The  compounds  formed  with  dimethyldi- 
hydroresorcinol  (aldimethones)  by  the  following 
aldehydes  occurring  in  plant  products  have  been 
prepared  and  studied :  formaldehyde,  m.  p.  of 
dimethone  187°,  anhydride,  m.  p.  171° ;  acetaldehyde, 
m,  p.  139°,  anhydride,  173°;  propaldehyde,  m.  p. 
155°,  anhydride,  148°;  butaldehyde,  m.  p.  142°, 
anhydride,  141° ;  isobutaldehyde,  m.  p.  154°,  an¬ 
hydride,  144°;  Movaleraldehyde,  m.  p.  137°,  anhydride, 
168° ;  heptaldehyde,  m.  p.  135°,  anhydride,  110° ; 
acraldehyde,  m.  p.  135°,  anhydride,  170—188°;  gly- 
oxal,  m.  p,  22S°,  anhydride,  170°;  glyoxylic  acid, 
m.  p.  239°,  anhydride,  245°;  aldol,  m.  p.  184 — 186°, 
anhydride,  126°  ;  crotonaldehyde,  m.  p.  180 — 183°, 
anhydride,  120°.  The  anhydrides  are  best  prepared 
by  boiling  the  aldimethones  with  40%  sulphuric  acid 
for  2  hrs.,  removing  the  free  acid  with  powdered 
barium  hydroxide,  and  extracting  the  resulting  mass 
with  light  petroleum.  The  anhydride  is  obtained  by 
evaporation  of  the  extract.  No  general  quantitative 
method  for  the  separation  of  mixtures  of  the  above 
compounds  could  be  found,  but  in  a  number  of  cases 
separation  can  be  effected  by  fractional  sublimation  or 
extraction  with  various  solvents.  Glyoxylic  acid  may 
be  separated  from  the  remaining  aldehydes  by  con¬ 
version  into  its  lead  salt  before  forming  the  aldi¬ 
methones.  A  table  giving  the  solubilities  of  the  above 
compounds  in  a  number  of  solvents  and  illustrations 
of  the  characteristic  crystalline  forms  of  the  sublimates 
obtained  from  them  accompany  the  paper. 

H.  F.  Harwood. 

Action  of  cinnamic  acid  on  cholesterol.  A  new 
isomeride  of  cholesterol.  E,  Montignie  (Bull. 
Soc.  chim,,  1929,  [iv],  45,  771). — When  heated  with 
2  mols.  of  cinnamic  acid  at  200°  for  4  hr.,  cholesterol  is 
partly  converted  into  cholesteryl  cinnamate,  m.  p. 
157 — 158°,  but  the  alcoholic  mother-liquors  from  the 
crystallisation  of  the  cinnamate  deposit  an  isomeride 
of  cholesterol,  m.  p.  137 — 137*5°,  [«]*>  — 19°  {bromide, 
m.  p.  76°;  acetate,  m.  p.  103°;  benzoate,  m.  p.  131 — 
132°),  which  gives  the  Liebermann  reaction  more  slowly 
than  cholesterol,  and  is  converted  into  the  latter  by 
alcoholic  potassium  hydroxide.  R.  Brightman. 

Steryl  phosphates.  H.  von  Euler,  A.  Wole, 
and  H.  Hellstrom  (Ber.,  1929,  62,  [B],  2451—2456; 
cf.  A.,  1927,  1066). — Addition  of  cholesterol  in 
chloroform  to  a  solution  of  phosphoryl  chloride  in 
acetone  yields  the  dichloride  of  mo n och olesteryl 
phosphate ,  C27H4502CI2P,  m.  p.  122°  {decomp.), 
hydrolysed  by  boiling  water  to  monocholesteryl 


phosphate,  m.  p.  193°.  The  chloride  of  dicholesteryl 
phosphate,  C54H90O3ClP,  m.  p.  171°,  is  obtained 
under  certain  conditions  during  the  preparation  of 
dicholesteryl  phosphate,  m.  p.  204°.  p-Chloroethyl- 
phosphoryl  ohloride  and  cholesterol  in  pyridine  afford 
dicholesteryl  $-chloroethyl  phosphate,  CS6Hfie04ClP, 
m.  p.  158°.  Diergosteryl  $-chloroethyl  phosphate ,  m.  p. 
165—167°,  is  described. 

The  absorption  curves  of  ergosterol  and  diergosteryl 
phosphate  before  and  after  irradiation  are  given ; 
those  of  the  irradiated  materials  differ  much  more 
markedly  from  one  another  than  do  those  of  the 
untreated  materials.  H.  Wren. 

Decomposition  of  eholesterylene  and  of  chol¬ 
esteryl  ether  by  aluminium  chloride.  N.  D. 
Zelinski  and  N.  N.  Semiganovskj  (Ber.,  1929,  62, 
[B],  2199—2202;  cf.  A.,  1928,  731,  865).— Thermal 
decomposition  of  eholesterylene  in  presence  of 
aluminium  chloride,  under  atmospheric  or  16  mm. 
pressure,  affords  optically  inactive,  almost  non- 
fluorescent  hydrocarbons  with  very  small  iodine 
values.  Under  like  conditions  (at  16  mm.),  cholesterol 
gives  dextrorotatory  products  of  markedly  un¬ 
saturated  character.  Cholesteryl  ether  gives  products 
similar  to  those  from  eholesterylene.  H.  Wren. 

Irradiated  sterols.  E.  Montignie  (Bull.  Soc. 
chim.,  1929,  [iv],  45,  771 — 776). — -Pure  commercial 
cholesterol,  [a]D  —33-57°,  and  ergosterol,  [a]D  —117°, 
when  rccrystallised  three  times  from  95%  alcohol  yield 
material,  [a]D  —38*28°  and  —119°,  respectively,  which 
after  exposure  to  ultra-violet  light  does  not  affect  a 
sensitised  plate,  and  it  is  concluded  that  activation  of 
cholesterol  and  ergosterol  is  due  to  the  presence  of 
traces  of  isomerides  which  are  eliminated  by  successive 
crystallisations .  Since  the  irradiation  process  is 
unaffected  by  temperature  and  the  irradiated  material 
is  free  from  traces  of  ketones  which  should  accompany 
a  secondary  alcohol,  it  is  improbable  that  the  activated 
constituent  is  produced  by  oxidation  or  migration  of  a 
double  linking.  The  transformation  of  ergosterol  into 
irradiated  ergosterol  is  a  reversible  process,  the 
irradiated  ergosterol  rapidly  losing  its  power  of 
affecting  a  sensitised  plate,  even  when  kept  in  the 
dark,  an  observation  which  is  also  inconsistent  with 
an  oxidation  process  of  activation.  Cholesterol  from 
different  sources  contained  no  lecithin  or  fat,  and 
accordingly  these  cannot  be  the  source  of  the  activated 
material  (cf.  Rosenheim  and  Webster,  A.,  1927,  381, 
487  ;  Schultz,  Ziegler,  and  Morse,  A.,  1927, 703).  The 
reaction  of  vitamin -D  or  irradiated  ergosterol  with 
fuchsin  (Steigmann,  A.,  1928,  926)  could  not  be 
confirmed  and  was  not  obtained  with  cholesterol  or 
ergosterol.  The  reducing  action  of  vitamin- Z)  with 
silver  oxide  is  attributed  to  the  presence  of  double 
linkings.  R.  Brightman. 

Destruction  of  cholesterol  by  X-rays  in  vitro, 
A.  H.  Rofeo  and  L.  M.  Correa  (Forschr.  Rontgenstr., 
1929,  39,  882 — 889). — Contrary  to  the  assertion  of 
Schreuss  and  Schulze  {ibid,,  37,  212)  that  X-rays  are 
incapable  of  decomposing  cholesterol,  it  is  confirmed 
that  irradiation  of  0*2%  solutions  in  chloroform 
causes  decomposition  to  the  extent  of  35%.  A  claim 
for  priority  as  to  the  oxidative  nature  of  the  decom- 
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position  process  brought  about  by  irradiation  is 
made.  C.  W.  Shoppee. 

Effect  of  X-rays  on  cholesterol,  A.  Bachem 
and  it.  P.  MacFate. — See  this  vol,,  1249. 

Heteropolar  carbon  compounds.  VIII,  Meth- 
oxytriphenylcarbenium  salts,  W.  Biltbey  and 
W.  Alfusz  {Ber.j  1929,  62,  [JJJ,  2078—2081 ;  cf. 
this  vol.,  1067). — The  perchlorates  of  mono -  (m.  p. 
192°),  di~  (m.  p.  212°),  and  tri-  (m.  p.  192 — 193°) 
raethoxytriphenylcarbinol  have  been  prepared. 
Titration  of  their  solutions  in  anhydrous  acetone  with 
aqueous  alcohol  (d  0-8665)  until  colourless  shows  that 
hydrolysis  commences  and  is  complete  more  rapidly 
with  the  di-  than  with  the  tri-anisyl  compound. 
A  slowly  progressive  hydrolysis  cannot  be  doubted, 
since  the  direction  of  change  is  reversed  by  increase  of 
temperature  or  concentration  or  by  addition  of  per¬ 
chlorate  ions  and  the  solution  develops  increasing 
acidity.  In  apparently  anhydrous  solution  the  colour 
is  more  slowly  but  ultimately  discharged  by  dilution. 
It  is  doubtful  whether  colourless  carbonium  ions  are 
present  in  solutions  which  have  suffered  hydrolysis 
(alcoholysis,  acetonolysis),  but,  until  the  contrary  is 
established,  salt  formation  and  occurrence  of  colour 
must  be  considered  to  go  hand  in  hand  and  the 
titration  hydrolysis  must  be  regarded  as  giving  a 
relatively  accurate  picture  of  the  increase  of  basicity 
caused  by  the  introduction  of  methoxy-groups  into 
cations  of  this  type.  H.  Wren. 

Organic  molecular  compounds  with  co-ordin¬ 
ation  centres,  II,  Co-ordination  nurptbers  of 
alkyl  esters  of  fatty  acids  in  choleic  acids.  H. 
Rheinboldt,  O.  Konig,  and  R.  Otten  (Annalen, 
1929,  473,  249 — 259)  .-Co-ordination  compounds 
similar  to  those  previously  described  (A,,  1927,  242) 
are  obtained  from  deoxycholie  acid  and  alkyl  esters  of 
fatty  acids.  The  co-ordination  numbers  of  the  esters 
(other  than  formates)  are  usually  less  than  the  values 
for  the  fatty  acids  of  the  same  molecular  composition. 
For  a  series  of  esters  R'COgAlk,  where  the  number  of 
carbon  atoms  in  Aik*  is  greater  than  in  R*C02*  the 
co-ordination  numbers  of  the  esters  are  greater  than 
the  values  for  the  acids  R*C02H  and  the  same  as  those 
dor  the  alcohols  Aik* OH  (values  assumed  from 
acids  of  same  carbon  content).  The  co-ordination 
numbers  of  the  octyl  esters  of  formic  to  heptoic  acids 
are  all  6,  whilst  octoic  acid  has  a  value  of  4  (loc.  cit.). 
Octyl  octoate  and  octyl  alcohol  also  give  the  value  6. 
It  is  concluded  that  the  heptyl  group  shows  the  value 
4,  and  the  octyl  group  6.  The  increase  in  the 
co-ordination  number  from  4  to  6  is,  therefore, 
between  C7  and  C8  and  not  C9  and  C10  (cf.  loc *  cif.). 
The  same  result  is  obtained  by  a  comparison  of  several 
pairs  of  esters,  R’CO^Me  and  Me*C0oR,  which  show  the 
same  co-ordination  numbers.  The  increases  in  the  co¬ 
ordination  numbers  from  3  to  4  and  6  to  8  are  between 
C2  and  C3,  and  C13  and  C14,  respectively  (cf.  he.  cit.). 
The  values  for  the  acids  R*C02H  and  the  formates 
H*C02R  are  identical ;  both  carboxyl  and  formate 
groups  have  no  influence  on  the  co-ordination  number. 
The  esters,  R*CO„R,  show  the  next  higher  eo-ordin- 
ation  number  than  the  group  R.  Choleic  acids  arc 
obtained  from  the  following  compounds  and  deoxy- 
cholic  acid  (the  number  of  mols.  of  the  latter  is 


given,  followed  by  the  m.  p.  of  the  choleic  acid  in 
parentheses)  :  n-hexyl  formate,  4  (167*5°) ;  ?i-heptyl 
formate,  4  (168 — 169°) ;  7i-octyl  formate,  6  (170*5 — 
171°);  n-dodecyl  formate,  b.  p.  145 — 146°/15  mm., 
6  (179°);  n -tetradecyl  formate ,  b.  p.  166°/17  mm., 
8  (185°) ;  n -kexadecyl  formate,  b.  p.  18S°/17  mm., 
8  (187*5°);  methyl  acetate,  3  (about  145°  [decomp.]) ; 
n-propyl  acetate,  4  (142 — 146°  [decomp,]) ;  ethyl 
acetate,  3  (140 — 145°  [decomp.]) ;  n-hexyl  acetate, 
4  (168—169°) ;  n-heptyl  acetate,  4  (169°);  n-octyl 
acetate,  6  (172 — 173°) ;  n-dodecyl  acetate,  6  (180*5°); 
n-tetradecyl  acetate,  8  (185*5 — 186°);  n-hexadecyl 
acetate,  8  (189°) ;  methyl  propionate,  3  (144 — 148° 
[decomp.]) ;  ethyl  propionate,  4(145 — 149°  [decomp.]), 
n-heptyl  propionate,  4  (170 — 171°) ;  n- octyl  propion¬ 
ate,  6  (173*5 — 174*5°) ;  n-dodecyl  propionate,  b.  p. 
166 — 168°/20  mm.,  6  (182°) ;  n-hexadecyl  propionate, 
b.  p.  211— 212°/18  mm.,  8  (187°);  methyl  butyrate, 
4  (about  148 — 152°  [decomp.]) ;  n-octyl  butyrate, 
6  (176 — 176*5°);  n-dodecyl  butyrate ,  b.  p.  177 — 178°/ 

19  mm.,  6  (183*5°) ;  n-hexadecyl  butyrate,  8  (189°) ; 
n-butyl  n-valerate,  6  (169 — 170°) ;  n-octyl  valerate, 
6  (176 — 177°) ;  n-amyl  n-hexoate,  6  (173*5°) ;  n-octyl 
hexoate,  6  (181 — 181*5°) ;  methyl  .  n-heptoate,  4 
(169 — 170°) ;  n-hexyl  heptoate,  b.  p.  137°/19  mm., 
6  (177 — 177.5°) .  acetyl  heptoate,  6  (182°);  methyl 
octoate,  4  (169 — 170°) ;  n-heptyl  octoate,  6  (180*5— 
181°);  n-octyl  octoate,  6  (181 — 181*5°) ;  methyl 
nonoate,  6  (174 — 175°) ;  n-heptyl  nonoate,  b.  p.  210°/ 
75  mm.,  6  (182*5—183°) ;  n-octyl  nonoate ,  b.  p.  183°/ 
21  mm.,  8  (185°) ;  n-nonyl  decoate,  b.  p., 210*5 — 211*5°/ 

20  mm.,  8  (186*5—187°) ;  methyl  dodecoate,  6  (180°) ; 

ethyl  dodecoate,  6  (182°);  n-propyl  dodecoate,  b.  p. 
15o — 156  / 1 8  mm.,  6  (183*o— — 184°) ;  n-butyl  dodecoate, 
b.  p.  180o/18  mm.,  6  (184 — 184*5°) ;  n-hexyl  dodecoate, 
b.  p.  199°/19  mm.,  6  (185*5°) ;  n-octyl  dodecoate,  b.  p. 
204 — 205°/ 17  mm.,  6  (186°) ;  methyl  tetradecoate, 
6  (181*5 — 182°) ;  ethyl  tetradecoate,  6  (183*5°) ; 
n-butyl  tetradecoate,  b.  p.  195°/18  mm.,  6  (186°); 

n-hexyl  tetradecoate,  b.  p.  215°/17  mm.,  6  (188°) ; 

n-tetradecyl  tetradecoate ,  m.  p.  43°,  8  (194*5 — 195*5°) ; 
n-hexadecyl  tetradecoate,  m.  p.  47°,  8  (197 — 198°); 
methyl  pentadecoate,  8  (184*5 — 185°);  n-octyl 

alcohol,  6  (169*5 — 170°) ;  n-tetradccyl  alcohol,  8 

(183*5 — 184*5°).  The  choleic  acid,  m.  p.  187 — 188°, 
from  n-hexadecyl  acetate  and  apocholic  acid  contains 
8  mols.  of  the  latter.  H.  Burton. 

Optical  activity  of  the  hydrocarbons  obtained 
by  the  decomposition  of  resin  acids  by  aluminium 
chloride.  N.  B.  Zelinski  and  N.  N.  S ejoga no ys k i 
(Ber.,  1929,  62,  [B],  2202— 2205).— The  primary 
products  of  the  decomposition  of  optically  inactive 
resin  acids  by  aluminium  chloride  are  optically  active, 
dextrorotatory  hydrocarbons.  It  is  probable  that  the 
optical  inactivity  of  the  acids  is  an  accidental  result 
of  the  compensation  of  the  dextrorotatory  acids  with 
those  of  opposite  sign.  The  active  hydrocarbons  are 
markedly  unsaturated.  The  more  volatile  fractions 
of  the  primary  product  are  rich  in  aromatic  com¬ 
pounds.  Treatment  of  the  active  fractions  with 
aluminium  chloride  causes  production  of  optically 
inactive  hydrocarbons  with  very  low  iodine  numbers. 
The  possibility  that  resin  acids  have  played  a  part  in  the 
formation  of  mineral  oils  is  discussed.  H.  Wren. 
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Chemistry  of  the  three-carbon  system.  XXII. 
Preparation  and  interconversion  of  isomeric 
unsaturated  nitriles,  A.  Kandiah  and  R.  P. 
Linsteajd  (J.C.S.,  1929,  2139 — 2153). — Anomalies  in 
the  chemistry  of  certain  a3- and  Py-unsaturated  nitriles 
(Birch  and  Kon,  ibid.,  1923,  123,  2440)  have  led  to 
their  re -investigation,  A  study  of  the  interconver¬ 
sion  of  eight  pairs  of  nitriles  by  sodium  etlioxide  at 
25°  is  described.  The  mobility  is  high,  decreasing 
with  increased  size  of  the  a-group,  and  the  equilibrium 
is  far  on  the  side  of  the  ap-phase,  all  the  equilibria 
examined  showing  a  predominance  of  aS-  amounting 
to  90—99%.  The  high  activity  and  the  position  of 
equilibrium  are  attributed  to  the  powerful  effect  of 
the  terminal  nitrile  group.  A  general  method  for 
the  preparation  of  the  nitriles  from  amides  is  by  treat¬ 
ment  with  a  solution  of  phosphorus  pentachloride  in 
phosphorus  oxychloride, 

A1-cyc/oHexenylacetamide,  m.  p.  152°,  yields  A1- 
cydbhexenylacetonitrile,  b.  p.  105°/22  mm.,  d™ 
0*9533,  1*4843,  [i?/,]D  36*30,  isomeric  with  cyclo- 

hexylideneacetonitrile,  b.  p.  107 — 108°/22  mm.,  df 
0*9483,  1*4928,  [i?x]D  37*1,  from  cyc/ohexvlidene- 

acetamide,  m.  p.  147°.  a-cycZoHexylidenepropion- 
amide,  m.  p.  120°,  gives  a-q/dohexylidenepropio- 
nitrile,  b.  p.  102— 103°/13  mm.,  df  0*9366,  »g  1*4941, 
[Rl]d  42*0,  isomeric  with  a-Al-a/dohexeny!propio- 
nitrile,  b.  p.  113°/13  mm.,  d\*  0*9382,  »g  1-4761,  [RL]D 
40*7,  from  a-A^cydohexenylpropionic  acid,  m.  p.  38°, 
b.  p.  144°/14  mm.  (anilide,  m.  p,  56°),  by  way  of  the 
amide,  m.  p.  90°.  a-cydoHexylidenebutyronitrile, 
b.  p.  114°/11  mm.,  dr  0*9225,  »g'4  1*4887,  [RL]D  46*53, 
is  isomeric  with  a-A1-cyelo hexenylbutyronitrile,  b.  p. 
112°/12  mm.,  dr  0*9263,  ?ig*4  1*4794,  [RL]0  45*68, 
from  a- A 1  -cf/dohexenylbutyram ide,  m.  p.  115 — 116°. 
cycloPentyli deneaceton itrlle,  b.  p.  97— 98°/24  mm., 
0*9427,  nir  1*4805,  [i^]D  32*30,  in  55%  yield  from 
cf/dopentylideneacefcamide,  m.  p.  138°,  is  isomeric 
with  A1  - cycZopen teny lacet oni trile ,  b.  p.  91 — 92°/19 
mm.,  dr  0*9395,  »g*4  1*4683,  [RL]»  31*7.  p-Methyl- 
Aft-pente  nonit  rile  has  b.  p.  63°/20  mm.,  df'2  0*8432, 
1*4447,  [J?x]o  30*0,  and  $-methyl-h$-pentmmiitrile, 
b.  p.  60o/19  mm.,  df^  0*8478,  nf/  14367,  [RL}D  29*36, 
from  p-methyl-A^-penteuamide,  ni.  p.  124 — 125°. 
2-Methyl-&l{ot*)’Cyc\ohexe7iyl-l-aceto7iitrile,  b.  p.  101°/ 
14  mm.,  df  0*9384,  nfi  1*47621,  [i?z,]D  40*4  (piperonyl- 
idene  derivative,  m.  p.  122°),  is  obtained  from  x-cyano- 
1  -melhylcyc\ohexylide7ie-2-aeet ic  acid,  m.  p.  106 — 107°, 
by  distillation.  3-Methyl-A1-cyctehexenyl-l -aceto¬ 

nitrile,  b.  p.  113720  mm.,  df  0*9239,  n%  1*4732, 

41*3  (piperonylidene  derivative,  m.  p.  84°),  gives  an 
imino-compound  when  condensed  with  cyanoacet- 
amide,  hydrolysed  to  the  u-imide  of  x-cyano-2-methyU 
cyclohexane- 1  :  1  -diacetic  acid,  m.  p.  225°.  4-Methyl - 
A^ct/dohexenyl-l -acetonitrile  has  b.  p.  109° /1 6  mm., 
rff  0*9232,  1*4726,  [RL] D  41*0  (oa-imide  of  x-cyano- 

4-methylcyclohexane~l  :  1  -diacetic  acid,  m.  p.  230°; 
piperonylidene  derivative,  m.  p.  132°). 

D.  W.  Hill. 

Replacement  of  halogen  in  o-bromobenzoic 
acid.  W.  R.  H.  Hurtley  (J.C.S.,  1929,  1870— 
1873). — Salicylic  acid  is  readily  formed  by  boiling 
sodium  o- bromobenzoate  with  sodium  and  copper 
acetates  in  aqueous  solution.  In  boiling  alcoholic 
sodium  ethoxide  solution  in  presence  of  copper- 


bronze  o-bromobenzoic  acid  reacts  with  acetylacetone 
to  give  phenylacetylacelone-Q-carboxylic  acid,  in.  p, 
142°,  Similarly,  ethyl  malonate  yields  ethyl  o -carboxy- 
phenyhnalonate,  m.  p.  102°.  Ethyl  hydrogen  homo- 
phthalate  alone  is  obtained  with  ethyl  acetoacetate 
or  ethyl  acetonedicarboxylate,  and  p-deoxybenzoin-o- 
carboxylic  acid,  m.  p.  168°  (sintering  145°)  (lit.  162 — 
163°;  140°),  with  benzoy  lace  tone.  With  resorcinol, 
either  when  boiled  in  sodium  hydroxide  solution  and 
a  little  copper  sulphate  solution  added,  or  wrhen  fused, 
the  lactone  of  2'  :  4'-dihydroxydiphenyl-2-carboxylic 
acid,  m.  p.  232°,  is  formed.  Methylation  of  the 
lactone  with  methyl  sulphate  and  alkali  gives  in  the 
cold  the  lactone  of  2'-hydroxy-4'-methoxydiphenyl-2- 
carboxylic  acid,  m.  p.  141°,  or,  at  100°,  2* :  4 f-di- 
methoxydip henyl - 2 - car6 oxylic  acid,  m.  p.  150°.  At 
160°,  o-bromobenzoie  acid  and  copper-bronze  yield 
cuprous  bromide  and  cuprous  benzoate.  In  boiling 
water  benzoic  acid  and  7%  of  diphenic  acid  are 
formed.  Diphenic  acid  is  obtained  in  43%  yield  by 
heating  potassium  o-bromobenzoate  and  copper- 
bronze  at  100°  and  stirring  in  a  little  water.  Ethyl 
o-bromobenzoate,  p-bromobenzoic  acid,  and  o-bromo- 
nitrobenzene  do  not  undergo  these  reactions. 

R.  K.  Callow. 

Dynamic  isomerism  involving  mobile  hydro* 
carbon  radicals.  I.  The  triarylhenzenylamid- 
ines.  A.  W.  Chapman  (J.C.S.,  1929,  2133—2138).— 
Dynamic  isomerism  as  known  in  the  cases  of  mobile 
hydrogen,  anions,  or  valency  linkings  extends  also 
to  mobile  hydrocarbon  radicals,  more  drastic  con¬ 
ditions  being  necessary  to  induce  migration.  A7-Di~ 
phenyl- A7 '-p-tolylbenzamidine,  NPh2*CPhIN*C7H7, 
and  A7X'-diphenyl-Ar-p-tolylbenzamidine, 
NPhICPh*NPh*C7H7,  are  converted  into  an  equilibrium 
mixture  containing  60 — 65%  of  the  latter  by  heating 
at  322 — 323°  for  about  4  hrs.  D.  W.  Hill. 

X-Ray  investigations  of  optically  active  com¬ 
pounds.  I.  Proof  of  molecular  asymmetry  in 
optically  active  a-aminophenylacetic  acid.  G.  L. 
Clark  and  G.  R.  Yohe  (J.  Amer.  Chem.  Soc.,  1929, 
51,  2796 — 2807). — X-Ray  examinations  of  <A,  A,  and 
dA a-aminophenylacetic  acids  have  been  made  by  the 
rotation  and  powder  diffraction  methods.  Crystal 
structure  analysis  was  possible  by  the  rotation  method, 
although  no  crystallographic  or  optical  data  wrere 
available.  The  cA  and  Aaeids  crystallise  in  the  ortho¬ 
rhombic  system,  space-group  and  the  unit  cell 
contains  four  molecules  and  has  the  dimensions 
a  15*2,  b  5*05,  c  9*66  A.  No  molecular  symmetry  is 
possible.  Whilst  the  crystal  form  of  the  rfAacid 
differs  from  that  of  the  cA  and  Aacids,  it  is  not  possible 
to  distinguish  between  d-  and  Aforms  by  X-ray 
diffraction  methods. 

Aa-Aminophenylacetie  acid,  sublimes  at  245 — 248° 
(lit.  227 — 310°)>  Md  —149°  in  0T4AAhydrochloric 
acid,  and  cAa-aminophenylaeetic  acid,  m.  p.  242 — 244°, 
[ajg  +147°  in  0*  1 05 Ar -hydrochloric  acid,  are  obtained 
by  resolution  of  the  rfAacid  with  cAcamphorsulphonic 
acid.  H.  Burton, 

2-Bromo-3»hydroxybenjzoic  acid.  P.  H.  Belter 
(Rec.  trav.  china.,  1929,  48,  1010 — 1011). — Nitration 
of  m-acetamidobenzoic  acid  by  Kaiser's  method  (A., 
1886, 149),  separation  of  the  2 -nitro- derivative  through 
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its  barium  salt,  and  subsequent  boiling  with  potassium 
hydroxide  solution  affords  2 -nitro- 3- hydroxy  benzoic 
acid,  reduced  by  alkaline  sodium  sulphide  to  the 
corresponding  2-amino-derivative.  This  is  converted 
by  the  usual  method  into  2 - b roino - 3 - hydroxybenzoic 
acid,  m.  p.  160 — 161°.  H.  Burton. 

Derivatives  of  6-ammo^-hydroxybenzoic  acid. 
E.  Puxeddu  and  G.  Sanna  (Gazzetta,  1929,  59,  489 — 
495). — The  methyl  ester,  m.  p.  158°  ( hydrochloride , 
m.  p:  223°),  and  ethyl  ester,  m.  p.  140°  (hydrochloride, 
m.  p.  214°),  of  6-amino-3-hydroxybenzoic  acid  (cf. 
this  vol.,  555)  have  been  prepared.  Condensation  of 
the  acid  with  chloroacetyl  chloride  yields  5-chloro- 
acetamido -Z-hydroxybenzoic  acid  (+0*5H2O),  m.  p. 
222°.  This  could  not  be  esterified  directly,  but  the 
methyl  ester,  ra.  p.  187°,  was  obtained  from  the  araino- 
ester,  and  yielded,  when  treated  with  dimethylamine, 
methyl  6  - dimethylaminoaceiamido  -  3  -hydroxy benzoate, 
m.  p.  149°.  The  preparation  of  the  carbamido-deriv- 
ative  and  the  ureide  from  6-amino -3-hydroxy benzoic 
acid  described  by  Froelicher  and  Cohen  (J.C.S.,  1921, 
119,  1425)  is  confirmed.  The  acid  condenses  with 
ethyl  acetoacetate.  R.  K.  C allow. 

Elimination  of  carbon  dioxide  from  organic 
compounds.  ¥11.  Pyrogenic  degradation  of 
cyclic  hydr  oxy-aci d s ,  Salicylic,  protocatechuic, 
gallic,  o-hydroxycinnamic,  3  : 4»dihydroxy- 
cinnamic,  and  ct/cfogallipharic  acids  and  their 
derivatives  alone  and  in  presence  of  phloro- 
glucinol,  aniline,  and  pyridine.  H.  Kijnz- 
Krause  and  P.  Manicke  (Arch.  Pharm.,  1929,  267, 
555 — 571 ;  cf.  A.,  1920,  i,  312).- — Salicylic  acid  does 
not  decompose  smoothly  into  phenol  and  carbon 
dioxide  when  heated  at  250°.  After  1  hr.  only  17-56% 
of  carbon  dioxide  is  evolved ;  phenyl  salicylate  and  a 
small  amount  of  phenol  are  also  obtained.  Increased 
evolution  of  carbon  dioxide  occurs  when  the  heating 
is  carried  out  in  presence  of  phloroglueinol  at  250°, 
pyridine  at  180°,  or  aniline  at  175 — 180°;  in  the  last 
case  1  mol.  of  carbon  dioxide  is  eliminated  from  1  mol. 
of  the  acid  after  135  min.  heating.  With  aeetyl- 
salicylic  acid  at  250°  only  a  small  amount  of  carbon 
dioxide  is  evolved ;  acetic  anhydride,  salicylosalieylie 
and  trisalicylosalieylie  acids  are  formed  also.  Proto - 
eatechuie  acid  evolves  1  mol.  of  carbon  dioxide  in 
presence  of  phloroglueinol  at  218 — 225°,  but  the 
residue  has  properties  corresponding  with  a  tannoid 
(cf.  loc,  cit.) ;  in  presence  of  aniline  or  pyridine  evolu¬ 
tion  of  carbon  dioxide  occurs  at  180°  or  150°,  respect¬ 
ively.  Decomposition  of  gallic  acid  (cf.  loc.  cit.)  takes 
place  at  170°  in  presence  of  aniline,  and  at  110 — 120° 
in  presence  of  pyridine.  It  is  necessary  to  raise  the 
temperature  for  evolution  of  1  mol.  of  carbon  dioxide. 
o-Hydroxy-  and  3  : 4-dihydroxy-cinnamic  acids  de¬ 
compose  readily  at  about  200°  into  carbon  dioxide 
and  the  corresponding  styrene ;  in  presence  of  aniline 
or  pyridine  a  lower  temperature  is  required,  cyclo- 
Gallipharic  acid  (Kunz-Krause  and  Manicke,  A.,  1911, 
i,  130)  is  decomposed  by  heating  with  aniline  at  160° 
into  carbon  dioxide  and  eyeZogallipharol.  Coumarin, 
umbelliferone,  and  daphnetin  do  not  eliminate  carbon 
dioxide  at  220—250°.  H.  Burton. 

PMhalide  derivatives.  F.  Mayer,  W.  Schafer, 
and  J.  Rosenbach;  (Arch.  Pharm.,  1929,  267,  571 — 


584). — Magnesium  ethyl  bromide  converts  a-naphth- 
aldehyde-8-carboxylic  acid  into  the  lactone,  m.  p.  68°, 
of  1  -  a  -  hydxoxypropylnapht  halene  -  8  -  carboxyl  ic  acid. 
Bromination  of  2 -methyl -a-naphthoyl  chloride  (I)  at 
155 — 160°,  subsequent  conversion  of  the  product 
formed  into  ethyl  2-bromomethyl-a-naphthoate,  and 
elimination  of  ethyl  bromide  from  this  Nby  heating 
gives  the  lactone,  m.  p.  152 — 153°,  of  2-hydroxymethyl - 
a-naphthoic  acid.  Chlorination  of  I  at  150 — 170° 
under  the  influence  of  arc -lamp  irradiation  and  hydro¬ 
lysis  of  the  product  formed  with  vrater  and  calcium 
carbonate  affords  fi-naphthaldekyde- 1  -carboxylic  acid, 
m,  p.  176°  (oxime,  m.  p.  215°,  not  sharp).  1  -Bromo- 
2 -methyl-5  :  6  :  7  :  84etrahydronapk thalene ,  b.  p.  140 — 
155°/11 — 12  mm.,  is  converted  by  the  usual  Grignard 
method  into  2 -methyl-5  :  6  :  7  :  8 - tetrahydronaph ihal- 
ene-l -carboxylic  acid,  m.  p.  172 — 173°  (chloride,  b.  p. 
170 — 175°/26  mm. ;  ethyl  ester,  b.  p.  194 — 196°/2l 
mm.),  oxidised  by  nitric  acid  to  mellophanie  acid. 
Treatment  of  the  sodium  hydrogen  sulphite  compound 
of  2-methoxy-a-naphthaldehydo  with  aqueous  potass¬ 
ium  cyanide  gives  the  corresponding  cyanohydrin, 
m.  p.  112°,  reduced  and  hydrolysed  by  boiling  hydr- 
iodic  (d  1*99)  and  acetic  acids  to  2-hydroxynaphthyl- 
aeetic  acid,  m.  p.  147°  {lactone,  m.  p.  103—104°). 
Magnesium  methyl  iodide  reacts  with  the  anhydride 
of  naphthalene -2  :  3-di carboxylic  acid,  yielding  the 
lactone,  in.  p.  127°,  of  2-a-hydroxye5opropylnaphfchal- 
ene-3-carboxylic  acid. 

Oximinoaceto- 5  : 6  :  7  :  S-tetrahydro- <x-  (II),  m.  p.  179°, 
and  - (3 -naphthylamides  (III),  m.  p.  168°,  are  prepared 
by  Sandmeyer’s  method  (A.,  1919,  i,  318).  When 
II  is  heated  with  slightly  diluted  sulphuric  acid  (cf. 
(loc.  cit.)  conversion  into  the  corresponding  %  satin, 
m.  p.  230°,  occurs.  The  mixture  of  4-  and  6-methyl- 
isatin,  m.  p.  187°  (lit.  169°),  obtained  similarly  from 
oximinoaeeto-m-toluidide  (cf.  A,,  1925,  i,  1315)  is 
converted  by  treatment  with  sodium  hydroxide  and 
hydrogen  peroxide  into  a  mixture  of  2-amino-p-toluie 
and  6-amino-o-toluic  acids,  m.  p.  118°  (lit.  125°). 
The  mixture  of  isatins  formed  from  III  yields  by 
similar  treatment  2 -amino-o  :  6  :  7  :  8 -tetrahydro- 
naphthalene-l-,  m.  p.  137°  (3  parts),  and  -3-carboxylic 
acids ,  to.  p.  179°  (1  part)  (methyl  ester,  m.  p.  69°), 
separable  by  partial  esterification.  Electrolytic  re¬ 
duction  of  a  series  of  aminobenzoic  acids  (obtained  by 
oxidation  of  the  requisite  isatin),  using  lead  electrodes 
and  20%  sulphuric  acid,  gives  usually  good  yields  of 
the  corresponding  aminobenzyl  alcohols.  The  folkw¬ 
ing  are  described  :  2-amino-Z-methyl m.  p.  71°;  2- 
amino-5-methyl-,  b.  p.  145 — 150°/13  mm.,  m.  p.  123°; 
2-aminoS-methyl-,  ra.  p.  85° ;  2 -amino -4-methyl-,  m.  p. 
141°;  2-amino-Z  :  5-dimethyl-,  m.  p.  73°,  and  2 -amino- 
3  :  6  -dimethyl  -  benzyl  alcohols ,  m.  p.  106°.  2-Amino-l- 
hydroxymethyl-,  m.  p.  87°,  and  2-amino-Z-hydroxy- 
meihyl- 5  :  6  :  7  :  8 -ietrahydronaphthalenes,  m.  p.  158°, 
are  obtained  similarly ;  1 -amino-5  :  6  :  7  :  8-tetra- 
hydronaphthalene-2-carboxylic  acid  furnishes  a  com¬ 
pound,  ra,  p.  215°,  and  a  small  amount  of  a  substance, 
ra.  p.  108°.  2-Amino-Z-hydroxymethylnaphthalenc  (di¬ 
acetyl  derivative,  ra.  p.  149°)  has  m.  p.  183°.  The 
amino-alcohols  are  converted  by  the  usual  method 
into  the  cyanobenzyl  alcohols,  wrhich  on  hydrolysis 
with  sodium  hydroxide  solution  afford  the  correspond¬ 
ing  phthalides.  The  following  are  described  :  o-cyano- 
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benzyl  alcohol,  b.  p.  170 — l75°/30  mm.,  hydrolysed  to 
phthalide  ;  ^cyanoS-mdhylbtnzyl  alcohol,  m.  p.  110 — 
112°,  yielding  4-mcthyl-l  :  2-phthalide,  m.  p.  118° 
(ef.  Perkin  and  Stone,  A.,  1926,  64);  2-cyano*3  ;  5- 
dhneihylbenzyl  alcohol ,  m.  p.  85°,  hydrolysed  to  4  :  6- 
dimethyl-1  :  2* phthalide,  m.  p.  100°,  and  2-cyano-3- 
h ydroxtf m ethyl n aph ih alene,  m.  p.  130°  (corresponding 
phthalide,  m.  p.  206°).  H,  Burton. 

Action  ol  sodium  hypochlorite  on  amides.  V. 

l.  J,  B-ihkbs  (Rec.  trav.  chim.,  1929,  48,  960 — 964). 
— Treatment  of  benzoyl  formam  ide  with  sodium 
hypochlorite  at  —5°  gives  benzoic  acid;  in  presence 
of  methyl  alcohol  at  —10°  methyl  benzoate  results, 
and  treatment  of  the  residue  with  hydrazine  acetate 
and  then  with  acetic  acid  affords  hydrazodicarbon- 
amide,  Aa-Pentenoamide  is  converted  in  mctliyl- 
alcoholic  solution  at  —5°  into  methyl  M-butenylcarb- 
amale,  m.  p.  25 — 26°,  hydrolysed  by  15%  sulphuric 
acid  to  N-butaldchyde.  o-Niiro phenyl  pro  piolami  dc, 

m,  p.  159°  (from  the  chloride  and  ammonia  in  benzene 
solution),  is  converted  by  aqueous  sodium  hypochlorite 
into  the  Ar-ehloro-derivative,  in.  p.  127*5°  (cf.  A.,  1921, 
i,  27).  When  inal  earn  ide  is  heated  with  zinc  chloride 
a  small  amount  of  malcimide  is  obtained.  Treatment 
of  methyl  styrylcarbamate  (A.,  1927,652)  with  ozonised 
air  in  ethyl  acetate  solution,  and  decomposition  of 
the  oily  ozonide  by  boiling  with  water  and  calcium 
carbonate  affords  benzaldehyde  and  2s  -carbomethoxy- 
fonnumidc,  b.  p.  94°/10  mm,,  m.  p.  91°.  H.  Burton. 

Compounds  of  bivalent  carbon.  III.  Acetals 
of  dicarbonic  oxide  and  their  decomposition  into 
carbonic  oxide  acetals.  H.  Scheibler  and  E. 
Baumann  (Ber.,  1929,  62,  [B],  2057—2065 ;  cf.  A., 
1926,  711). — The  solid  reaction  product  from  ethyl 
diphenoxyacetate  and  sodium  ethoxide,  suspended  in 
light  petroleum,  is  decomposed  by  addition  of  cold 
water  or  by  the  successive  action  of  phosphoryl 
chloride,  hydrogen  chloride,  and  excess  of  sodium 
ethoxide  into  diphenoxyacetic  acid  and  xa-diethoxy- 
pfr-diphenoxyethylene,  b.  p.  140 — 145° /0*S  mm.  The 
constitution  of  the  last-named  compound  is  deduced 
from  its  transformation  by  aqueous -alcoholic  hydro¬ 
chloric  acid  into  ethyl  diphenoxyacetate  and  thence 
into  diphenoxyacetic  acid.  Attempts  to  prepare  di- 
phenoxyketen  from  diphenoxy  acetyl  chloride,  b.  p. 
148 — 150°/0*7  mm.,  were  unsuccessful,  since  it  appears 
to  yield  keteniimi  bases  with  pyridine  and  trimethyl- 
amine,  whereas  diphenoxy bromoace tyl  bromide  does 
not  react  with  zinc,  Diphenoxy  ace  tyl  chloride  is 
converted  by  bromine  in  chloroform  into  dibromo- 
phenoxybromoacciyl  bromide ,  m.  p.  63°.  Ethyl  di- p- 
tolyloxyaceiaie,  b.  p.  186 — 1S7°/B  mm.,  is  prepared  from 
dichloroaeetic  acid  and  ^-cresol  followed  by  esteri¬ 
fication  of  the  product.  Ethyl  d i -p-tolylozymalowie, 
b.  p.  203 — 205°/0'8  mm.,  m.  p.  62—03°,  derived  from 
ethyl  dibromomalonate  and  sodium  p-tolyloxide,  is 
hydrolysed  to  d i-p-iolyloxymalonic  acid ,  m.  p.  160° 
(decomp.),  converted  by  thionyl  chloride  into  carbon 
dioxide  and  di-p-tolydoxrocetyl  chloride.  Ethyl  di-x- 
tiaphthoxyaceiaie  has  m.  p.  73°.  Dlphenyldithiol- 
acetic  acid,  m.  p.  104°,  may  be  prepared  from  diehloro- 
acetic  acid  and  thiophenol.  H.  Wren. 

Syntheses  in  the  bydroaromatic  series.  V. 
A4-Tetrabydro-o-phtb<dic  acid.  0.  Diels  and 


K.  Alder  (Bor.,  1929,  62,  [£],  2087 — 2090 ;  cf. 
this  vol.,  1297). — Mainly  a  replv  to  Farmer  and 
Warren  (this  vol.,  812).  The  hypothesis  that  the 
product  of  the  condensation  of  maleic  anhydride  and 
butadiene  is  cis-A4-tetrahydro-a«phthalic  anhydride  is 
confirmed  by  oxidation  of  the  compound  to  butane* 
apyS-tetracarboxvlic  acid,  m.  p.  188 — 189°  [dianhvdr- 
ide,  m.  p.  246 — 248°  (decomp.)].  H,  Wren. 

Asymmetric  oxidation.  Y.  Shibata  and  R. 
Tsuchida  (Bull.  Chem.  Soc.  Japan,  1929,  4,  142 — 
149). — A  solution  of  Z-amminochlorodiethylenedi- 
aminecobaltio  bromide  was  added  to  a  solution  of 
r-3  ;  4-d ihyd roxyphenylalanine  containing  a  buffer 
solution  of  phosphate ;  the  whole  was  then  placed  in 
a  thermostat  at  20°,  and  observations  were  made  of  the 
rotatory  power  of  samples  removed  from  time  to  time. 
The  curve  produced  by  plotting  the  angle  of  rotation 
against  the  time  of  reaction,  although  displaying 
marked  irregularities  for  the  first  few  hours,  shows 
from  its  general  type  that  the  complex  cobaltic 
bromide  oxidises  the  ^-component  of  racemic  3  : 4-di- 
hydroxyplienylalanine  moro  readily  than  the  ^-com¬ 
ponent,  and  that  a  Isevorotatorv  quinonic  ( ?)  com¬ 
pound  is  intermediately  produced.  The  latter  is 
then  transformed  into  an  inactive  compound,  the 
solution  becoming  less  Imvorotatory  and  finally 
dextrorotatory7  owing  to  the  remaining  d-dihydrox3r- 
phenvlalanine.  The  possible  mechanism  of  the 
reaction  is  discussed.  B.  W.  Anderson. 

Chlorides  of  tetracblorophthalic  acid.  A.  Km* 
pal  and  H.  Kunze  (Ber.,  1929, 62,  [£],  2102—2106).— 
os  -Tetrachlorophthahd  chloride,  m.  p.  137°  (or 
+C6Hg,  m.  p.  about  118—120°,  according  to  rate  of 
heating),,  is  prepared  by  the  action  of  phosphorus 
pentaehloride  on  tetracblorophthalic  acid  under 
pressure  at  220°.  Distillation  of  the  asymmetric 
chloride  followed  by  immediate  cooling  of  the  distillate 
and  extraction  of  it  with  cold  light  petroleum  permits 
the  isolation  of  s-tetrachloroph thalyl  chloride ,  m.  p.  4S°, 
which  passes  slowly  when  solid,  more  rapidly  when 
dissolved,  and  almost  immediately  in  the  presence  of 
animal  charcoal  into  the  os-variety.  The  last-named 
substance  is  converted  by  protracted  heating  at  its 
b.  p.  (more  rapidly  in  presence  of  chlorine)  into  penta- 
chlorobenzoyl  chloride ,  m.  p.  87°,  slowly'  transformed  by 
methyl  alcohol  into  methyl  pentachlorobenzoaie,  m.  p. 
97°.  Treatment  of  o^-tetrachlorophthalyl  chloride 
with  absolute  ethyl  alcohol  at  the  ordinar}r  temper¬ 
ature  affords  ethyl  ^-tetrachlorophthalate,  m.  p.  126° ; 
protracted  exposure  of  the  ^-ester  to  the  reaction 
mixture  results  in  its  isomerisation  to  ethyl  tetra- 
chlorophthalate,  m.  p.  60*5°,  under  the  influence  of 
the  liberated  hydrogen  chloride,  s -Tetrachloro¬ 
phthahd  chloride  dissolves  very  readily  in  ethyl 
alcohol  and  the  fester  soon  separates  from  the 
solution ;  possibly7,  the  ^-chloride  of  the  hydrogen 
ester  is  intermediately  formed.  Thionyl  chloride 
transforms  ethyl  hydrogen  tetrachlorophthalate  into 

the  compound  C$Clt<^^L^^>0.  m.  p.  54°. 

H.  Wren. 

Isomeric  ap-diphenylglutaric  acids.  I.  Optic¬ 
ally  inactive  acids.  II.  Optically  active  acids. 
S.  Avert  and  W.  D.  Maglay  (J,  Amer.  Chem,  Soc., 
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1929,  51,  2833 — 2839). — I.  When  (trans) -afi-diphenyh 
glutaric  add  (I),  ra.  p,  220 — 228°,  is  heated  with  acetyl 
chloride  at  140°  the  anhydride.  (II),  m.  p,  126*5°,  of 
(cis)*oc8~diphenylglutaric  acid  (III),  in.  p.  208 — 210° 
(eorr.)  (ef.  Meerwein  and  Doit,  A.,  1919,  i,  21),  is 
produced.  Hydrolysis  of  the  methyl  ester,  m.  p.  143°, 
of  I  with  alcoholic  potassium  hydroxide  also  affords 
III  in  addition  to  I.  The  amide  prepared  from  II  is 
identical  with  the  monoamide  obtained  from  y-eyano- 
Py-diphenylbutyric  acid  (A.,  1928,  1243)  and  is  con¬ 
verted  by  boiling  with  alcoholic  hydrochloric  acid  into 
the  imide,  m.  p.  225 — 229°,  of  III,  The  same  imide 
is  obtained  by  treatment  of  methyl  y-cyano-Py-di- 
phcnylbutyrate  with  concentrated  alcoholic  potassium 
hydroxide,  subsequent  evaporation,  acidification  with 
acetic  and  hydrochloric  acids,  and  re- evaporation. 
The  anilic  acid  from  IT  and  aniline  has  m.  p.  201 — 202°. 
The  transformation  III  — I  occurs  with  hydrochloric 
acid  at  200°.  Hydrolysis  of  the  esters  of  III  with 
hydrochloric  acid  above  180°  gives  mainly  I,  whilst 
alkaline  hydrolysis,  gives  a  mixture  of  I  and  III. 
Hydrolysis  of  the  above  cyano-compound  with  acid 
below  150°  gives  the  amide  and  III ;  above  150°  I  and 
III  are  formed  and  the  amount  of  I  increases  with 
increase  of  temperature. 

II.  Resolution  of  tram-aB-d iphenylglu taric  acid  is 
effected  by  brucine  yielding  d-,  m.  p,  224 — 226°, 

+58 ‘7°  in  acetone,  and  1-a $~diphenylglutaric  acids , 
[«]f  ~~5S°  in  acetone,  to  which  are  assigned  (+a— p) 
and  ( — a+p)  configurations,  respectively.  Similarly, 
III  gives  d-(+Gt+fi),  (a]'g  +140*6°  in  acetone,  and 
l-( ""  a—  $)-diphenylgluiaric  acids ,  m.  p,  202°,  [a]20 
—140°  in  acetone.  H.  Buetoh. 

Syntheses  in  the  hydroaromatic  series.  IV. 
Addition  of  maleic  anhydride  to  ary  la  ted  dienes, 
trienes,  and  fuivenes.  O.  Diels  and  K.  Alder 
[with  R  Pries]  (Ber.,  1929,  62,  [B],  2081—2087 ;  cf. 
thisvol..  819).— 3  :  Q-Diphenyl-cis-A^-ietrahydrophthalic 
anhydride ,  m.  p.  207°,  is  prepared  by  melting  trans- 
lran$-<xB- diphenylbutadiene  with  maleic  anhydride. 
The  constitution  of  the  compound  follows  from  the 
transformation  of  the  calcium  salt  of  the  corresponding 
acid  into  p-diphenylbenzene  by  distillation  with  a 
mixture  of  calcium  oxide  and  zinc  dust.  a-Phenyl- 
butadiene  and  maleic  anhydride  give  3 -phenyl- 
A4-ois 4eirahydrophihalic  anhydride ,  m.  p.  120°,  de¬ 
graded  to  diphenyl.  In  these  cases  the  addition  takes 
place  in  the  1  : 4-position.  On  grounds  of  analogy, 
the  product  from  a-phenybS-methylbutadiene  is 
regarded  as  3- 'phenyl  -  6  -  methyl  -  A4  -  cis  -  ielrahydro- o- 
phthalic  anhydride ,  m.  p?  158 — 159°.  Maleic  anhydr¬ 
ide  yields  the  compounds  CggHpOg,  m.  p.  194°,  with 
a^-diphenylhexatriene,  C22HliOa?  m.  p.  168°,  with 
6 : 6-diphenylfulvene,  C12H12u3,  m.  p.  137°,  with 
0  :  6-dimethylfulvene,  and  Ca8H140^  m.  p.  137 — 138°, 
with  6-styxylfulvene ;  the  mode  ox  addition  has  not 
been  established  definitely.  H.  Wbex. 

Studies  in  “strainless M  rings.  I.  p -Sub¬ 
stituted  stereoisomeric  decalms.  K.  A.  N.  Rao 
(J.C.S.,  1929,  1954—1969). — A  number  of  substituted 

X 

decalins  of  the  type  CgHj^Ck^yj  where  X  and  Y  are 

(a)  identical,  (6)  different,  (c)  replaced  by  a  symmetrical 
ring,  (d)  replaced  by  an  unsymmetrical  ring,  have  been 


prepared  and  their  stereoisomeric  relationships  studied. 
When  X  and  Y  are  identical  or  replaced  by  a  sym¬ 
metrical  ring  only  one  isomeride  corresponding  with 
each  decalm  is  formed.  When  X  and  Y  are  different, 
four  isomerides  are  possible  and  replacement  of  X  and 
Y  by  an  unsym metrical  ring  does  not  diminish  the 
number  of  isomerides.  These  results  are  in  harmony 
with  Mohr's  theory  (A.,  1919,  ii,  229 ;  1922,  i,  441). 
ms-  and  tram- -Decalones  (cis-,  m.  p.  105°,  h.  p. 
1 19°/16  mm.,  df9 1*00298,  n™*  1*49366 ;  semicarbazone, 
m.  p.  185 — 186°;  tram-,  b.  p.  117°/16  mm., 
0*97624,  ftip  1  *48337 ;  semicarbazone,  m.  p.  193°) 
condensed  with  ethyl  oyanoacetate  and  alcoholic 
ammonia  give  the  cis-  and  bvms-decahydronaph- 
thalene-2  :  2-dicyanoacetimides  [cis-,  m.  p.  242 — 243° 
(decomp.) ;  irans- ,  m,  p.  280°  (decoinp.)],  which  are 
converted  into  the  dicarbamylimides  (cis-,  m.  p.  260 — 
261°;  trans-,  m.  p.  234—235°).  These  on  hydrolysis 
yield  the  cis-  and  irans- deealin-2  :  2-diacetic  acids 
[cis-,  m.  p.  167°;  ethyl  ester,  b.  p.  213°/21  mm,,  df* 
1*04874,  ri'i1*  1*47918  (imide,  m.  p.  205°;  anhydride, 
m.  p.  91°) ;  irans-,  m.  p.  175°  (methyl  ester,  b.  p. 
192°/12  mm.;  ethyl  ester,  b.  p,  209°/16  mm.,  df* 
1*04115,  ^1)“8  1*47702;  imide,  m.  p.  201°;  anhydride, 
m.  p.  37°,  b.  p.  240°/20 mm.)]*  Each  of  the  anhydrides 
gives  a  pair  of  anilic  acids  on  keeping  with  aniline 
(cis-,  stable  form,  m.  p.  167°,  unstable,  m.  p.  200° ; 
irans-,  stable  form,  m.  p.  159—161°,  unstable,  m.  p. 
165—166°).  Each  pair  yields  the  same  anil  (cis-,  m.  p. 
210°;  irans-,  m.  p.  205°). 

A2 :  m  1 2)-  trans  -  Decahydron aphthalene  -  2  -  acetonitrile 
(octahydronaphthylacetonitrile),  b.  p.  164°/26  mm., 
was  prepared  by  distillation  of  the  acid  obtained  on 
hydrolysing  ethyl  2ran$~decahydro+-naphthylidene« 
cyanoacetate.  The  latter  on  treatment  with  alcoholic 
potassium  cyanide  gives  the  dicyano -ester, 
C§H10>C(CN)*CH(CN)*CO2Et/  b.  p.  200°/18  mm., 
df*  1*04947,  nf  *  147594.  Hydrolysis  of  this  yields 
two  2  -  car  boxy  -  trans  -  decahydronaphthalene  -  2 » acetic 
acids  [(A)  m.  p.  197°;  anilic  acid ,  m.  p.  193°;  anil , 
ra.p,  166—167°;  di-p-toluidide,  m.  p.  171° ;  anhydride , 
m.  p.  94° ;  (B)  m.  p.  175° ;  anilic  acid,  m.  p.  198°; 
anhydride ,  m.  p.  98°  (cf.  Huekel  and.  Wiebke,  A., 
1927,  150)].  0L-imns-Decahydronaphthylidene-2-prop- 
ioniirih,  b.  p.  170—172718  mm.,  0*9802,  n\f* 
1*51245,  is  prepared  by  hydrolysis  of  ethyl  a-eyano- 
a- A2 : 3(1 :  2>-trans  -  decahydronaphthalene  -  2  -  propionate, 
b.  p.  192717  mm,,  df*  1*03663,  nf*  149098,  obtained 
by  methylating  ethyl  frana-decahydro-fbnaphthyl- 
idenecyanoaeetate.  Partial  hydrolysis  of  ethyl  a  :  2- 
dicyano-tmns-decahydronaphthalene-2-acelate  gives  two 
2  -  car  boxy  -  trans  -  decahydronaphthalene  -  2  -  aceltmides, 
m,  p.  210°  and  145°.  The  latter  Yields,  a  trans-amie 
mid,  C10H16(CO,H)*CH.-CO*XH2/m.  p.  217°,  when 
hydrolysed  D.  W.  Hell. 

Condensation  of  pinonic  acid  with  aldehydes. 
O.  Eeknakdez  and  G.  be  Mirasxerra  (Rec.  trav. 
cMm.,  1929,  48,  852— 854).— Knonic  acid  condenses 
with  salicylaldehyde  in  presence  of  alcohol  and 
sulphuric  acid,  yielding,  probably,  2 : 2 -dimethyl- 
3-P-carbethoxycyclobutyl  o -kydroxysiyryl  ketone,  m.  p, 
159 — 161°  with  softening;  the  analogous  4 -hydroxy- 
3-methoxystyryl  derivative,  m.  p.  240°  with  softening, 
is  prepared  in  presence  of  aqueous  sulphuric  acid. 
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Aldehydes  other  than  phenolic  aldehydes  do  not 
condense  with  pinonic  acid.  H.  Burton. 

Stereochemistry  of  diphenyl  compounds.  III. 
Resolution  of  2  :  2'-dihydroxy-l  :  l'-dinaphthyl- 
3  :  3'-dicarboxylic  acid,  W.  M.  Stanley  and  R. 
Adams  (Rec.  trav.  chim.,  1929,  48,  1035 — 1040). — 
Oxidation  of  2  :  3«hydroxynaphthoic  acid  with  ferric 
chloride  in  boiling  aqueous  solution,  or  more  con¬ 
veniently  in  alkaline  solution,  yields  2  :  2 ' -dihydroxy- 
1  :  V -dinaphthyl- 3  :  Zr -dicarbozylic  acid ,  m.  p.  331 — 
333°  (decomp. ;  all  m.  p.  are  corn)  (ethyl  ester,  m.  p. 
230 — 232°).  Resolution  of  this  is  effected  with 
brucine ;  the  bacid  (I)  has  m.  p.  326 — 329°  (decomp.), 
Mi*  — 171*9°  in  pyridine  (brucine  salt,  m.  p.  244 — 246° 
after  softening  at  235 — 237°,  [a]n  —84*9°  in  pyridine ; 
ethyl  ester,  m.  p.  218 — 220°,  [a]*0  —134°  in  pyridine), 
and  the  d -acid,  m.  p.  326 — 329°  (decomp.),  [ajg  +171° 
in  pyridine.  Racemisation  of  I  is  not  effected  by 
heating  with  acetic  or  hydrochloric  acid ;  slight 
racemisation  occurs  with  boiling  potassium  hydroxide 
solution.  The  isomerism  of  substituted  p -phenyl - 
diphenyls  is  discussed  briefly.  H.  Burton. 

Syntheses  by  means  of  radiant  energy.  III. 
Acenaphthene  and  benzaldehyde.  R.  de  Fazi 
(Atti  R.  Accad.  Lincei,  1929,  [vi],  9,  1004 — 1006). — 
The  products  formed  when  a  benzene  solution  of 
benzaldehyde  and  acenaphthene  was  exposed  in  a 
sealed  tube  to  sunlight  for  2  years  were :  Ciamician 
and  Silber’s  tetrameride  (A.,  1909,  i,  306).  and  Masca- 
relli’s  trimeride  (A.,  1906,  i,  962 ;  1910,  i,  389)  of 
benzaldehyde,  stilbene,  asostilbene,  a  resin,  and 
7 -benzoylace?iaphthene,  m.  p.  195 — 198°. 

T.  H.  Pope. 

Action  of  guanidine  hydrogen  carbonate  on  the 
sodium  hydrogen  sulphite  additive  products  of 
benzylideneanilines.  J,  B.  Ekeley  and  M.  C. 
Swisher  (Rec.  trav.  chim.,  1929,  48,  1052 — -1054). — 
When  benzylideneaniline  is  dissolved  in  aqueous 
sodium  hydrogen  sulphite  and  the  solution  evaporated, 
sodium  anilinophenylmethanesulphonate  (I), 
NHPh*CHPh*S03Na,  separates.  This  salt  begins  to 
decompose  when  removed  from  the  mother-liquors. 
Treatment  of  I  with  guanidine  hydrogen  carbonate  in 
aqueous  solution  gives  the  a-anilinobenzyl  ester,  m.  p. 
143°,  of  guanidine  hydrogen  sulphite.  This  is  decom¬ 
posed  by  boiling  with  dilute  acid  to  sulphur  dioxide, 
benzy li deneaniline ,  and  guanidine,  and  with  dilute 
alkali  to  benzaldehyde,  aniline,  and  guanidine.  The 
same  ester  is  obtained  by  treating  the  benzaldehyde- 
sodium  hydrogen  sulphite  additive  compound  with 
aniline  and  guanidine  hydrogen  carbonate  in  aqueous 
solution,  or  by  treating  a  mixture  of  the  aldehyde, 
amine,  and  guanidine  carbonate  with  sulphur  dioxide 
in  aqueous  medium.  A  similar  reaction  occurs  when 
I  is  treated  with  aminoguanidine  hydrogen  carbonate 
or  carbamide  hydrochloride.  The  following  esters  of 
guanidine  hydrogen  sulphite  are  described  ;  a-anilino- 
b-methylbenzyl,  m,  p.  172°;  a-anilino-o-nitro-S  :  4- 
methylenediozy benzyl,  m.  p.  205°;  &*anilhw- 3:4- 
meihylmedioxybenzyl ,  m.  p.  163°;  a-p 4oluidi?iobenzyl} 
anhydrous  and  +H20,  m.  p.  148° :  x-p-tolmdino-3  :  4- 
methylenedioxybenzyl,  m.  p.  169°;  a-p-toluidinoA- 
methylbenzyl ,  m.  p.  176°;  aa'-p -phenylenediaminodi- 


benzyl ,  m.  p.  155°.  o-Nitrobenzylideneaniline  does  not 
yield  a  compound  analogous  to  I.  H.  Burton. 

Colour  and  constitution  from  the  viewpoint  of 
recent  electronic  theory.  H.  H.  Hodgson  (J. 
Soc,  Dyers  Col.,  1929,  45,  259 — 263). — An  electronic 
interpretation  of  the  Reimer-Tiemann  reaction  as 
applied  to  phenol,  o-  and  w-cresol,  o-  and  m-chloro-, 
ra-bromo-,  and  m-iodo-phenol  is  given.  The  results 
obtained  in  a  study  of  the  absorption  maxima  of  the 
p-nitrophenylhydrazones  of  a  series  of  substituted 
benzaldehydes  are  in  accord  with  the  electronic  theory. 
The  theory  is  applied  to  the  influence  of  chlorine 
alone  and  in  conjunction  with  the  sulphonic  acid 
group  on  the  colours  of  substituted  benzeneazo- 
phenols.  A.  I.  Vogel. 

Polarimetric  study  of  intramolecular  re¬ 
arrangement  in  inactive  substances.  VII.  T.  S. 
Patterson  and  G,  Thomson  (J.C.S.  1929.  1895 — 
1900). — In  continuation  of  previous  work  (A.,  1911, 
i,  648),  the  rate  of  change  of  a  number  of  o-,  m-,  and 
p- substituted  benzsytiald  oximes  into  the  anti- forms 
has  been  compared  by  observing  the  change  of  rotation 
induced  in  solutions  of  ethyl  tartrate.  The  influence 
of  the  position  and  nature  of  substituent  groups  is 
shown  by  the  following  values  of  1000& :  benz syn- 
aldoxime,  2*52;  o- N02,  0*35;  ra-N02,  1*27;  p-N02, 
1*35;  m-Cl,  1*32;  p-Cl,  1*82 ;  o-Br,  0*73 :  m-Br, 
1*55 ;  p-Br,  2*33;  m- 1,  1*27;  p- 1,  2*88;  p-CH3  1*58. 
The  following  figures  are  recorded  for  methyl  ethers : 
P-O-methjd-w-nitrobenzsynaldoxime,  0*23 ;  (3-0- 

methyl-p-nitrobenzs?/?ialdoxime,  0*18.  JV-Methyl-m- 
nitrobenzaldoxime  solution  shows  no  change  of 
rotation,  and  the  change  of  rotation  is  too  small  for 
measurement  of  the  rate  of  transformation  of  (3- 
into  a-aeetylbenzaldoxime.  R.  K.  Callow. 

Catalytic  hydrogenation  under  reduced 
pressure.  III.  Reduction  of  nitriles  in  a 
vacuum.  R.  Escourrou  (Bull.  Soc.  chim.,  1929, 
[iv],  45,  735—744;  cf.  A.,  1928,  1353;  this  vol.,  173). 
—When  hydrogenated  at  190°/240  mm.  phenylaceto- 
nitrile  affords  mainly  phenylacetaldimine,  b.  p.  213— 
214° /750  mm.,  nv  1*5402  (hydrochloride,  m.  p.  180° 
with  sublimation),  together  with  a  little  ethylbenzene 
and  (3-phenylethylamine ;  at  200°/220  mm.  the  aid- 
imine  is  obtained  alone.  It  is  fairly  stable  in  absence 
of  air  and  moisture.  In  moist  air  it  polymerises  to 
the  trhneric  hydrate ,  (CH2Ph-  CHINH , H20 )3,  m.  p. 
83 — 85°  (sublimes) ;  in  dry  air  a  compound  of  hydro- 
benzamide  type  is  slowly  formed.  It  is  hydrolysed 
to  ammonia  and  phenylacetaldehyde  with  boiling  5% 
potassium  hydroxide,  but  not  with  water  alone  (cf. 
Mignonac,  A.,  1920,  i,  442).  Benzonitrile  is  converted 
in  presence  of  nickel  at  175°/10 — 11  mm.  into  benzald- 
imine,  tig  T5725,  dn  1*009  (hydrochloride,  m.  p.  203 
—204°;  cf.  Busch,  A.,  1896,  i,  677),  which  rapidly 
polymerises  to  hydr obenzam id e  on  exposure  to  the 
air,  and  more  slowly  in  a  closed  vessel ;  at  140°/50  mm., 
benzylamine  and  a  fraction,  b.  p.  300 — 305°,  with  an 
ammoniacal  odour  are  also  formed. 

R.  Brightman. 

Isolation  of  the  intermediate  Grigmard  additive 
compound,  CHFhICH’CHMe-  OMgBr .  I.  E. 
Muskat  and  H.  Ludeman  (Ber.,  1929,  62,  [B],  2284 — 
2286). — The  isolation  of  the  compound 
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CHPhICH*CHMe*OMgBr  (also  +lEt20)  by  the  action 
of  magnesium  methyl  bromide  on  cinnamaldehyde 
in  ether  is  described.  It  is  hydrolysed  to  styryl- 
methylcarbinol.  The  ether-free  compound  appears 
less  active  than  the  corresponding  etherate,  thus 
suggesting  that  the  function  of  ether  is  to  activate 
Grignard  reagents,  possibly  by  formation  of  oxonium 
salts.  H.  Wren. 

Isomerism  of  phthalaldehydic  esters.  A.  K. 
Kirpal  and  K.  Zieger  (Ber.,  1929,  62,  [B],  2106— 
2207). — The  chloride  of  phthalaldehydic  acid,  m.  p. 
61°,  is  converted  by  methyl  alcohol  in  the  presence 
of  potassium  hydroxide  exclusively  into  the  0 -ester. 
If  the  chloride  is  exposed  to  the  action  of  methyl 
alcohol  during  9  days,  the  normal  ester  results. 
Methyl  ^-phthalaldehydate  is  slowly  transformed  by 
alcoholic  hydrogen  chloride  into  the  normal  ester. 

Esters  of  phthalaldehydic  acid  therefore  resemble 
o-kefconic  esters  in  their  behaviour  towards  alcoholic 
hydrogen  chloride.  H.  Wren. 

Synthesis  of  syringin.  H.  Pauly  and  L. 
Strassberger  (Ber.,  1929,  62,  [B],  2277 — 2284). — 
Addition  of  potassium  carbonate  to  a  solution  of 
pyrogallol  dimethyl  ether  in  anhydrous  chloral  leads 
to  the  production  of  3  :  5-dimethylpyrogallyltrichloro- 
methylcarbinol,  m.  p.  162°,  converted  into  4- hydroxy  - 
3 : 5-dimethoxybenzaldehyde,  m.  p.  113°,  in  75% 
yield ;  the  potassium  and  sodium  salts,  semicarbazone , 
m.  p.  188°,  and  benzidide,  m.  p.  260°,  are  described. 
The  sodium  derivative  is  converted  by  chloromethyl 
ether  into  3  :  5  -  dimethoxy  -  4  -  methoxymethoxybenz  - 
aldehyde ,  b.  p.  157 — 158°/2  mm.,  m.  p.  54°  (semi¬ 
carbazone,  m.  p.  141-5°),  which  condenses  with  acet¬ 
aldehyde  in  alkaline  solution  to  3 : 5-dimethoxy-4- 
methoxymetlmxycinnamaldehyde ,  m.  p.  102°,  b.  p. 
about  190°/2  mm.  (partial  resinification)  [semicarb¬ 
azone,  m.  p.  202° J.  The  last-named  compound  is 
hydrolysed  by  boiling  50%  acetic  acid  containing 
a  little  sulphuric  acid  to  4:-hydroxy-Z  :  5-dimethoxy- 
cinnamaldehyde ,  m.  p.  108°  (potassium  salt;  semi¬ 
carbazone,  m.  p.  211°  to  a  red  liquid ;  benzidide). 
Acetobromoglucose  and  the  potassium  compound 
afford  3  :  5-dimethoxy -4:- tetra-acetylglucosyloxy cinnam¬ 
aldehyde,  C6H705Ae^0-CaH2(0Me)2-CH:CH-GH0, 
m.  p.  182°.  Fermentative  reduction  of  the  aldehyde 
followed  by  treatment  of  the  product  with  ammonia 
yields  3  :  5-dimethoxy-4-glucosyloxyeinnamyl  alcohol, 
m.  p.  192°,  [oc]p  —17-25°  in  water  for  the  anhydrous 
material,  identical  with  natural  syringin.  Hydrolysis 
of  syringin  with  5%  hydrochloric  acid  affords  non- 
crystalline,  polymeric  syringenin,  m.  p.  about  160°. 
Fission  with  emulsin  permits  the  isolation  of  the 
monomeric  variety,  m.  p.  105 — 107°.  H.  Wren, 

cts-trans-Isomerism  and  steric  hindrance. 
X.  i  :  3-Dipropylct/cJopentan-2-one  and  1  :  3- 
dipropylci/cf  opentan-2-ols .  G.  Vavon  and  J. 
Flurrr  (Bull.  Soc.  chim.,  1929,  [iv],  45,  763—767). 
— 1  :  Z-Dipropylidenecyclopenian-2-one,  b.  p.  122 — 
125°/12  mm.,  obtained  from  the  secondary  product, 
b.  p.  135 — 150°,  in  the  condensation  of  propaldehyde 
and  cycZopentanone  (cf.  this  vol.,  1290),  by  de¬ 
hydration  with  oxalic  acid,  when  hydrogenated  in 
ether  in  presence  of  platinum-black  is  converted  into 


cis-1  :  Z-dipropylcyclopentan-2-one,  b.  p.  96 — 97°/8 
mm.,  d£  0*892,  n\ ?  1-4495  (semicarbazone,  m.  p.  158 — 
159°,  yielding  on  hydrogenation  1  :  Z -dipropy  Icy  clo- 
pentanyl-2-semicarbazide,  m.  p.  78 — 80°;  oxime,  b.  p. 
139 — 142°/10  mm.).  The  rate  of  reaction  of  cycb- 
pentanone  with  hydroxylamine  is  about  10  times  as 
great  as  that  of  l-propylcycfopcntan-2-one,  and  440 
times  as  great  as  that  of  cis-1  :  3-dipropylcycZopentan- 

2-  one.  When  reduced  with  sodium  and  alcohol, 

cis-l  :  3-dipropylcyc/opcntan-2-one  yields  a  mixture  of 
I  :  3-dipropyl-cis-ci*5-cvc/opentan-2-oIs,  rich  in  the 
/rawa-isomeride,  from  which  the  trans-1  :  3 -dipropyl- 
cis-cis-cyclopentan-2-ol,  b.  p.  108 — 109°/I1  mm., 
0-8930,  1*4578  (hydrogen  phthalate,  m.  p.  58-5 — 

59-5°;  3  :  5-dinitrobenzoaie,  m.  p,  45 — 46°;  phenyl- 
urethane ,  m.  p.  46 — 47°),  is  obtained  through  its 
dinitrobenzoate.  Hydrogenation  in  acetic  acid  in 
presence  of  platinum-black  affords  a  mixture  rich  in 
the  ciVisomeride,  from  which  cis-1  :  3-dipropyl-cis- 
ch-cyc\opentan-2-ol,  m.  p.  33 — 33*5°,  b.  p.  106°/8 
mm.  (hydrogen  phthalate,  m.  p.  117 — 119°;  3  :  5-di- 
nitrobenzoate,  m.  p.  40-5 — 41-5° ;  phenyl  urethane, 
m.  p.  118 — 119°),  is  isolated  through  its  hydrogen 
phthalate.  The  sodium  derivative  of  the  cLS-pentanol 
is  converted  into  the  t  rails -isomeride  when  heated  at 
180—190°  in  an  atmosphere  of  nitrogen.  In  75% 
alcohol  the  trans- hydrogen  phthalate  is  hydrolysed 
7-4  times  as  rapidly  as  the  cts-isomeride  at  68°,  and 
8  times  as  fast  at  39°.  Comparison  of  these  results 
with  those  obtained  on  the  hydrogen  phthalates  of 
the  1  -propy lcycfopentan - 2 -ols  indicates  that  the  steric 
effect  of  introducing  the  c 25-propyl  group  into  cis- 
1  -propylcycfopentan-2-ol  is  to  reduce  the  velocity 
coefficient  20  times,  whilst  the  introduction  of  the 
?ra?25- propyl  group  into  the  /ra?i5-isomeride  decreases 
the  velocity  coefficient  of  hydrolysis  only  5  times. 

R.  Brightman. 

Halogen  derivatives  of  acetophenone.  I. 
Rarcewicz-Zubkowski  (Rocz.  Chem.,  1929,  9,  532 — 
537). — Quantitative  yields  of  &-chloro-u>-bromoaceto- 
phenone ,  m.  p.  37 — 37*5°,  are  obtained  by  the  bromin- 
ation  of  a-chloroacetophenone,  but  not  by  the  chlorin¬ 
ation  of  the  corresponding  bromo -derivative .  The 
following  substances  are  prepared  :  t imz-chlorobromo- 

3 - nitro-  and  (jz-4-dichloro-oz-bromoacetophenone,  m.  p. 
43 — 44°  and  83 — 83*5°,  respectively,  *>-dichloro- 

3 - niiroacetophenone,  m.  p.  57 — 58°,  and  oz-iodo-Z-nitro- 

acetophenone,  m.  p.  92 — 93 °*  R.  Tbuszkowski. 

co -Halogen  derivatives  of  acetonaphthone .  I. 
Rabcewicz-Zubkowski  (Rocz.  Chem.,  1929,  9, 
538 — 545). — The  following  substances  have  been 
prepared  :  oz-chhro-oi-  and  -fy-acetonaphthones,  m.  p. 
34r--36°  and  62 — 63°,  respectively,  the  corresponding 
iodo- derivatives,  m.  p.  46*5 — 48°  and  91—91*5°; 
oz-bromo- ^-acetonaphthone,  ,m.  p.  82*5 — 83*5°,  and 
<&vz-dichloro-$-aceionaphthone,  m.  p.  83 — 84°. 

R.  Truszkowski, 

Halogen  substitution  products  of  4-amino- 
benzophenone.  W.  A.  Waters  (J.C.S.,  1929, 

2106 — 2111) . — Halogenation  of  4-amino-  and  4-acet- 
amido-benzophenone  is  in  accordance  with  accepted 
views  on  substitution.  The  structure  of  3  :  5-dichloro- 

4- aminobenzophenone  (Chattaway,  ibid.,  1904,  85, 
340)  is  confirmed  by  conversion  into  3  :  5-dichloro- 
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benzopkenone ,  m.  p.  65°,  The  «  .-oxime,  m*  p.  137°,  of 
the  latter  yields  3  : 5 -d ichlorobenzanilide ,  in.  p.  148°, 
whilst  the  p-orime,  m.  p.  118°,  gives  a  mixture  of  the 
d ichlorobenzanilide  and  bcnz-Z  :  5-dichloroanilide ,  in.  p. 
148*5°.  3«BromoA*acetamidohenzophenone,  m.  p.  106° 
(corr.),  gives  3-6ro#w>-4-amt?io6en^op^HO?ie?  m.  p. 
158°  {benzoyl  derivative,  m.  p.  124°),  on  hydrolysis 
and  3  :  5-dibromoA-acetamidobenzophewMe,  m.  p.  214°. 

3  :  5-Dibromo-4-aminobenzophenone,  m.  p.  148°  (du 
acetyl  derivative,  m.  p.  137°),  gives  3  : 5 -dibromo* 
benzopkenom ,  m.  p.  75°,  on  deamination.  3-Iodb- 
4ramimbemophenomt  m.  p.  177°  {benzoyl  derivative, 
in.  p.  162°),  from  4-aminobenzophenone  and  iodine 
monochloride  in  acetic  acid,  yields  3  ;  ®~di4odoA~ 
aminobenzophenone,  m*  p.  153°  (diacelyl  derivative, 
m.  p.  187°),  at  water-bath  temperature  with  the  same  . 
reagent.  The  structure  of  3  ;  5 -di- iodobenzophenone , 
m.  p.  91°,  is  established  by  synthesis  from  3  :  5«di~ 
nitrobenzophmone ,  m,  p.  131°,  by  way  of  3-m^ro- 
5~aminobenzophenone}  needles,  m,  p.  130°,  or  plates, 
m.  p.  146°  (diacetyl  derivative,  m.  p.  191°  after 
sintering  at  115—125°),  S-iodoA-nitrobenzophenone, 
in.  p.  118°,  and  5-iodo~3-aminobenzophenone  (not 
isolated).  Z-Bromo-^iodoA-aminabenzophenmie,  m.  p. 
148°  (diacetyl  derivative,  m.  p,  161°),  is  obtained  either 
by  iod  mating  3-bromo-4-aminobenzophenone  or  by 
b  ruminating  3-iodo-4-aminobenzophenone,  Nitration 
of  4-acetamidobenzophenone  is  not  effected. 

D.  W.  Hill. 

Organic  compounds  of  sulphur.  XIV. 
Relationship  between  the  dissociation  tendency 
of  tMoacetals  and  compounds  of  the  ethane 
series  ;  investigation  of  hexaphenylethane .  A. 
Sohohbeeo  and  0.  Sqkutz  [with  M.  Abend,  U.  Ost- 
wall,  and  F.  Kaplan]  (Ben,  1929,  62,  [B],  2322— 
2337;  cf.  A.,  1927,  667).— A  comparison  Is  effected 
between  the  thermal  stabilities  of  dibenzyldithioldi- 
phenylmethane  and  a  series  of  thioacetals  by  placing 
small  amounts  of  the  substances  in  precisely  similar 
capillary  tubes,  which  are  evacuated,  sealed,  and 
placed  for  the  same  length  of  time  in  a  bath  of  such 
temperature  that  both  specimens  are  melted.  Dis¬ 
sociation  is  evidenced  by  the  formation  of  blue  thio- 
benzophenone  derivatives.  Marked  dependence  of 
relative  thermostability  of  thioacetals  on  temperature 
has  not  been  observed.  In  addition  to  thiobenzo- 
phenone,  the  production  of  benzy lmer capta n  is  always 
observed ;  other  products  (sulphur,  hydrogen  sul¬ 
phide,  sfcilbene,  diphenyl  disulphide)  are  formed 
according  to  the  nature  of  the  benzyl  mercaptol  and 
the  temperature,  but  it  is  uncertain  whether  these 
are  primary  or  secondary  compounds.  When  di- 
benzyldithiold  ip  henyl  methane  is  adopted  as  standard, 
the  following  compounds  exhibit  greater  heat  stability 
(smaller  tendency  to  dissociate) :  HoC(SR)„ 
CHPh(SR)2,  Me20(SR)*5  (CH2Ph)2C(SR)2t  “ 

(SR)2CPh*Bz  (R=CH2Ph).  Similar 

thermal  stability  is  exhibited  bv  the  compounds 
(SR)2CPh-CgH4-Cl  (©)  and  (SR),C(C6H4C1  p),  whereas 
smaller  thermal  stability  is  shown  by  the  substances 

(SR)2C(CaH4’OMe  o)„  (SR),C(C6H.-OMe  p}.„ 
(SR)2CPh*C10H,  a,  (SR)8CPh-C6H4-N02 p},~ 

(SR)2C[C8H3Me(OEt)J2,  (SR)2CPh-CwH-  p, 


(SR)2G(C9H4-Ph  p)2,  0<d'flS4>9tSR).. 

S<04H‘>CtSRJa-  The  thioacetals, 

p  .OM^C„H4*C(SR)3<CO  CbH4-  OMe  p, 
p- NMe^O0HpC( SR)y  CChCeHpNMe2  p  and  I  are  less 
stable  towards  heat  than  dibenzyl- 
^  d ithiolbenzoy Iphenylmeth ane ,  Re¬ 
placement  of  the  phenyl  groups  bv 
H,  Me,  CHaPh,  or 
.  restricts  dissociation,  which  is  facilit¬ 

ated  by  the  radicals  o-OMe’CfiH4%  a-  cJOfly, 

p-N02-C6H4-.  p-6,9H7v 

jj-PJvC0H4-p  S<^Lb11  1^>.  Comparison  of  tlie  disaoci- 
VftM  _  „  ... 

ation  tendency  of  benzylthioacetals  with  that  of  the 
Corresponding  members  of  the  ethane  series  [for 
example,  H2C(SCH2Ph)2  with  (H3C*)2  and 
Ph2C(SCH2Ph)2  with  (CPh3*)2]  permits  the  deduction 
of  the  following  rule.  If  a  symmetrical  replacement 
of  two  or  four  or  six  phenyl  groups  of  hexaphenyl- 
ethane  by  uni-  or  bi:valent  residues  leads  to  a  com¬ 
pound  with  greater  (smaller)  -  tendency  towards  dis¬ 
sociation,  the  analogous  replacement  (replacement  of 
one  or  both  phenyl  groups)  effected  in  dibenzyithiol- 
diphenylmethane  gives  similarly  a  compound  of 
greater  (less)  dissociation  tendency.  The  thermal 
dissociation  of  benzylthioacetals  is  directly  parallel 
with  the  solvatic  dissociation  of  certain  ethane  deriv¬ 
atives  and  with  the  thermal  dissociation  of  polymeric 
thioketones  and  thioaldehydes  and  must  be  attributed 
to  the  same  causes.  The  following  compounds  do 
not  appear  to  have  been  described  previously : 
dibenzyldithioldi-Q-methozyphenyhmlkane,  m.  p.  106— 
107° ;  dibenzyldithiolphenyl~<x-naphthylmethane}  m.  p. 
136° ;  dibenzyldithiolphenyl^nophthylmethane ,  m.  p. 
98°;  dibenzyldithiolphenyl-p-chlorophenylmetham, 
m.  p.  106—107°;  dibenzylditkioldi~p<hlorophmyl- 
methane,  m.  p.  (indef.)  90—95°;  dibenzyld ithioU 
phenyl-p-nitrophmylniethane,  in.  p.  101—105°;  di- 
benzyldithioldi'2*ethozy-m4olylmeihams  m.  p.  92—93°; 
ihioxanikone  benzyl  mercaptol,  m.  p.  about  83°;  di - 
benzytdithiolphenyl-p-diphenylyhmtliane ,  m.  p.  108u ; 
dibenzyldithialdup-aiphenylylmethane,  in.  p.  115— 
116°;  dibenzyldithiol-p~dimethylammobenzoylr'p-di~ 
meihylamiiwphenylmethane ,  m.  p.  about  166°  (de- 
comp.).  H«  Wren. 

Heteropolar  compounds  of  carbon.  IX. 
Action  of  the  nitro-group  on  the  halochromism 
of  chalkones.  W.  Dxlthey,  L.  Neukaus,  and  W. 
Schommeb  (J.  pr.  Chem.,  1929,  [ii],  123,  235—240). — 
By  condensation  of  the  appropriate  substituted  aceto¬ 
phenone  with  '  the  substituted  benzaldehyde  the 
following  chalkones  are  prepared;  4 '-nUro-,  m.  p. 
1^9_150°;  H-nitroA-meihoxy- ,  m.  p.  176 — 177°; 
3 '-nitro-,  m.  p.  131°;  3'-nitroA~methoxy-,  m.  p.  171 — 
172° ;  2f~nUro~}  m.  p.  128 — 129° ;  2f-nilroA-methoxy*1 
lit,  p.  100°,  and  2-nitro-,  m.  p.  125°  (the  last  being 
best  obtained  with  sodium  methoxide  as  the  con¬ 
densing  agent),  and  the  effects  of  the  substituent 
groups  on  the  halochromism  in  concentrated  sulphuric 
acid  are  compared.  Contrary  to  its  hypsochromic 
effect  in  the  aldehyde  component  of  the  chalkone. 
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substitution  of  a  nitro -group  in  the  ketonio  com¬ 
ponent  has  a  bathochromic  effect,  the  magnitude  of 
which  decreases  in  the  order  p>?n>o.  The  4  and  4" 
positions  in  the  molecule  are  not  optically  equivalent. 
Thus  a  methoxy-group  has  a  stronger  bathochromic 
effect  in  the  4"  (aldehyde)  than  in  the  4"  (ketone) 
position.  Hence  a  bathochromic  effect  is  produced 
by  a  positive  substituent  in  the  aldehyde  and  a 
negative  substituent  in  the  ketone  component.  It  is 
suggested  that  this  effect  is  due  to  the  presence  of  a 
dipole  in  the  chalkone  molecule  oriented  with  its 
positive  end  in  the  ketone  component  and  that  sub¬ 
stituent  groups  which  increase  this  dipole  deepen  the 
colour,  and  vice  versa .  J.  W.  Baker. 

Tautomerisation.  of  chalkonesemicarbazones 
by  light.  H,  Stobre  and  K.  Bremer  (J.  pr.  Chem., 
1929, [ii],  123, 241 — 256). — Both  the  a-andy-chalkone- 
semicarbazones  (Heilbron  and  Wilson,  J.C.S.,  1912, 
101, 1482)  are  stable  in  the  dark,  but  exposed  to  ultra¬ 
violet  light  they  become  yellow,  the  change  occurring 
readily  even  in  diffuse  daylight  in  the  case  of  the 
y-compound.  Both  yellow  forms  give  colourless 
solutions  in  alcohol  or  chloroform,  from  which  by 
concentration  in  the  dark  the  colourless  form  crystall¬ 
ises  out,  whilst  concentration  in  light  yields  the  yellow 
forms.  The  colourless  forms  give  yellow  solutions  in 
alcoholic  sodium  alkoxide  solution,  in  sodium  hydr¬ 
oxide,  or  in  piperidine,  from  which  the  colourless  form 
is  obtained  on  acidification.  These  colour  changes  are 
explained  by  the  existence  of  tautomeric  forms  of  the 
types  R:N*NH-C0*NHo  (I),  R:N-NH«C(OH):NH  (II), 
and  R:N*N:C(OH)-1stH2  (III)  (R=CHPh:CH*GPh:). 
The  yellow  colour  in  sodium  alkoxide  solution  is  due 
not,  as  Heilbron  and  Wilson  (loc.  cit.)  suggest,  to 
stereoisomerism,  but  to  salt  formation  with  t}rpes  II 
or  III,  whilst  the  yellow  forms  obtained  by  exposure 
to  light  are  equilibrium  mixtures  of  type  I  with  type 
II  or  III.  The  absorption  spectra  of  the  a-  and 
y-semicarbazones  in  alcoholic  and  alcoholic  sodium 
ethoxide  solutions  have  been  plotted.  For  a  10  mm. 
length  in  0*01  ^-alcoholic  solution  the  limit  of  absorp¬ 
tion  for  the  a-  and  y -forms  occurs  at  1  /X  2650  and  2800, 
respectively  (bands  at  3000—4100  and  3300,  respect¬ 
ively),  whilst  in  alcoholic  sodium  ethoxide  solution  it 
is  at  1/X  2350  and  2525,  respectively,  salt  formation 
causing  a  similar  shift  towards  the  red  in  each  case. 
4-Me thy lc halkone  also  gives  two  seniicarbazones ,  a 
(stable  to  light),  m.  p.  193°,  and  y  (unstable  to  light), 
m.  p.  185—187°,  which  are  separated  by  fractional 
crystallisation  from  alcohol,  the  a  being  the  less 
soluble ;  their  absorption  spectra  in  alcohol  and 
alcoholic  sodium  ethoxide  are  similar  to  those  of  the 
chalkonesemicarbazones.  4-Methoxychalkone  also 
gives  a  y-semicarbazone,  m.  p.  190°  (Stobbe  and 
Hensel,  A.,  1926, 1248),  and  an  a -semicarbazone,  m.  p. 
168°  (stable  to  light),  the  latter  being  formed  in  hot 
alcoholic  solution.  The  following  substituted  chalk- 
ones  yield  only  one  semicarbazone,  4-methyl-,  y,  m.  p. 
172 — 174° ;  4  4'-dimethyl-,  y,  m.  p.  186 — 187° ; 

4-methoxy -4' -methyl- ,  oc,  m.  p.  184 — 186° ;  4  :  4'-di- 
methoxy-,  a,  m,  p.  177 — 178° ;  and  3  :  4 -dioxy methyl¬ 
ene-,  a,  m.  p.  203 — 205°,  The  y-forms  are  less  stable 
to  light  and  become  coloured  in  diffuse  daylight,  whilst 
both  a-  and  y-forms  become  coloured  on  exposure  to 
4  R 


ultra-violet  light  for  15  min.  Comparison  of  the  above 
derivatives  with  the  semicar bazone,  m.  p.  135 — 137°, 
of  4'-methyldihydroehalkone  (p-tolyl  p-phenylethyl 
ketone)  and  other  saturated  aromatic  and  aliphatic 
ketones  and  with  various  arylidencaeetones  shows  that 
only  the  derivatives  of  unsaturated  ketones  become 
coloured  on  exposure  to  ultra-violet  light,  give  coloured 
solutions  in  sodium  ethoxide,  or  colours  with  ferric 
chloride,  the  change,  therefore,  being  due  to  tauto- 
merism  consequent  on  the  presence  of  conjugated 
double  linkings,  and  the  colour  in  the  last  two  cases 
due  to  salt  formation  with  the  enol  forms. 

J.  W.  Baker. 

Oxidation  of  benzoins  to  diketones  with  iodine. 
B.  B.  Corson  and  R.  W.  McArlister  (J,  Amer. 
Chem.  Soc.,  1929,  51,  2822— 2825).— Oxidation  of 
benzoin,  furoin,  anisoin,  and  piperoin  with  iodine 
in  presence  of  methyl- alcoholic  sodium  meth oxide 
solution  and  in  absence  of  oxygen  affords  good  yields 
of  benzil,  furil,  anisil,  and  piperil,  respectively.  A 
mechanism  involving  the  intermediate  formation  of 
sodium  stilbenedioxide  is  suggested.  The  method  is 
not  applicable  to  the  preparation  of  aliphatic 
1  :  2 -di ketones. 

The  reddish-purple  coloration  produced  by  treating 
benzoin  with  sodium  methoxide  solution  is  intensified 
bv  the  addition  of  benzil ;  the  diketone  itself  gives  no 
coloration.  The  test  is  also  given  by  furoin  and 
benzofuroin,  but  not  by  anisoin  or  piperoin. 

H.  Burton. 

Auto -oxidation  of  benzoin  in  alkaline  solution, 
A.  Weissberger,  H,  Mainz,  and  E.  Strasser  (Ber., 
1929,  42,  [J3],  1942 — 1952).- — The  purplish-red  colour 
produced  by  addition  of  aqueous  potassium  hydroxide 
to  alcoholic  solutions  of  benzoin  (cf.  Hantzsch  and 
Glover,  A,,  1907,  i,  538)  is  not  observed  in  the  complete 
absence  of  air ;  the  colour  is  discharged  when  the 
solutions  are  shaken  with  air.  The  sensitive,  coloured 
compound  is  also  produced  when  alkaline  alcoholic 
solutions  of  benzoin  are  treated  with  nitrobenzene, 
p-benzoquinone,  or  benzil.  Alkaline  alcoholic 
solutions  of  benzil  when  warmed  for  a  short  time 
develop  a  violet  colour  which  is  discharged  when  the 
cold  solution  is  shaken  with  air.  If  the  solution  is 
boiled  for  about  5  min.,  the  coloration  becomes 
purplish -red  and  deeolorisation  does  not  occur  when 
the  cold  solution  is  shaken  with  air.  Quantitative 
examination  shows  that  1  mol.  of  oxygen  is  required 
for  the  auto-oxidation  of  1  mol.  of  benzoin  and  that 
the  primary  products  are  1  mol.  of  benzil  and  1  mol. 
of  hydrogen  peroxide  or  alkali  peroxide.  The  last- 
named  compound  oxidises  benzil  to  benzoic  acid, 
whereas  it  scarcely  attacks  benzoin.  The  rate  of 
absorption  of  oxygen  by  alkaline  alcoholic  solutions 
of  benzoin  is  measured  in  an  apparatus  in  which  such 
thorough  contact  occurs  between  gas  and  liquid  that 
the  latter  remains  saturated  with  oxygen.  Under 
these  conditions  the  reaction  proceeds  at  rates  which 
depend  on  the  alkalinity  of  the  solutions,  temperature, 
and  solvent,  but  are  independent  of  the  concentration 
of  the  acyloin  and  of  illumination.  If  the  solutions 
become  impoverished  with  respect  to  oxygen  the 
stilbenediolate  formed  by  isomerisation  gradually 
accumulates  and  the  violet  compound  in  equilibrium 
with  it  and  benzil  is  produced.  The  auto- oxidation 
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of  benzoin  appears  to  proceed  in  accordance  with  the 
schemes  :  OH*CHPh-COPh+KOH=^= 
OK-CHPh-COPh +H20  and  OK’CHPh*  COPh+ 02 — > 
PlrC0*C0Ph+KH02.  H.  Wren. 

Reducing  effect  of  binary  system,,  MgX2+Mg% 
on  organic  compounds  in  anhydrous  solvents. 
M.  Gomberg  (Rec.  trav.  chim.,  1929, 48,  847 — 851). — 
The  mechanism  of  the  reaction  with  aromatic  ketones, 
1  : 2-diketones,  acids,  aejd  peroxides,  and  aldehydes 
is  discussed  (cf.  A.,  1927,  245,  1190;  1928,  1373). 

H.  Burton. 

Action  of  hydrazine  hydrochloride  on  aromatic 
ketones.  N.  Schapiro  [with  Brachmann]  (Ber., 
1929,  62,  [B],  2133 — 2136). — The  action  of  hydrazine 
hydrate  on  ketones  in  absence  of  solvent  or  presence 
of  alcohol  leads  to  the  production  of  hydrazones.  The 
presence  of  strong  mineral  acids  is  excluded,  since 
hydrolysis  of  the  products  is  thereby  induced.  This 
is  not  the  case  with  formic  and  acetic  acids,  in  the 
presence  of  which  ketazines  are  produced ;  these 
compounds  are  also  produced  smoothly  and  almost 
quantitatively  when  hydrazine  hydrochloride  in 
alcohol  is  used.  Benzilketazine,  m.  p.  201 — 202°,  and 
isaiinkdozine,  C1GH10O2N4,  decomp,  about  300°,  are 
described.  Benzoin  and  hydrazine  hydrochloride 
afford  benzilketazine  and  amarone,  m.  p.  245°. 
Furoin  and  furil  give  brown,  amorphous  compounds 
which  do  not  appear  to  be  ketazines  or  hydrazones. 
Contrary  to  expectations,  anisil  gives  anisilhydrazone , 
m.  p.  163—164°.  H.  Wren. 

Some  reactions  of  mm'-dinitrobenzil.  A.  A. 
Boon  and  H.  B.  Nisbet  (J.C.S.,  1929,  1901—1902).— 
mm* -Dinitrobenzil  condenses  with  o-phenylene-  and 
o-tolylene-diamines  to  yield,  respectively,  2  :  3 -di-m- 
nitrophe nylquin oxaline ,  m.  p.  208°,  and  the  o-methyl 
derivative,  m.  p.  20S — 210°.  With  benzidine  in 
alcohol  an  additive  compound,  m.  p.  163-5°,  is  formed, 
which  may  be  utilised  to  separate  mm'-dinitrobenzil 
from  the  product  of  nitration  of  benzil.  An  additive 
compound,  m.  p.  164°,  is  formed  with  o-toluidine. 
mm'-Dinitrobenzil  condenses  with  1  mol.  only  of 
acetophenone  to  yield  dehydroacelophenone-mm* -di~ 
nilrobmzil  ( fi-benzoyl-a-m-nitrobenzoyl-m-nitrostyrene) , 
m.  p.  158°.  mm'-Dinitrobenzil  yields  no  crystalline 
condensation  product  with  acetone. 

R.  K.  Callow. 

Nuclear  condensation  of  phenols  and  phenol 
ethers  with  nitriles  yielding  phenol  and  phenol 
ether  ketimines  and  ketones.  III.  Synthesis  of 
cotogerdn,  protocotoin,  isoprotocotoin,  and 
methylprotocotoin  (oxyleucotin).  J.  Houben 
and  W.  Fischer  (J.  pr.  Chem.,  1929,  [ii],  123,  89 — 
109;  cf.  Spath  and  Bretschneider,  A.,  1928,  1136). — 
Condensation  of  phloroglucinol  trimethyl  ether  (I) 
with  acetonitrile  in  presence  of  ethereal  hydrogen 
chloride  and  zinc  chloride  yields  the  hydrochloride  of 
2:4:  6-trinietJioxyacelophenoneimine,  m.  p.  95 — 96° , 
hydrolysed  by  boiling  with  water  to  2  : 4  : 6- trim  eth¬ 
oxy  acetophenone,  m.  p.  100 — 103°.  Similar  con¬ 
densation  of  resorcinol  and  3  : 4-methylenedioxy- 
benzonitrile  (II)  and  subsequent  hydrolysis  affords  a 
21%  yield  of  2  :  A-dtiiydroxy-%'  ;  4' -methyhmedioxy- 
benzophencme ,  m.  p.  215 — 216°;  with  ferric  chloride 
as  the  condensing  agent  and  prolonged  treatment  with 


hydrogen  chloride  the  yield  of  intermediate  ketimine 
is  improved.  Phloroglucinol  dimethyl  ether  and  II 
give  (ferric  chloride  method)  a  mixture  of  46%  of 
the  ketimine  hydrochloride  (III)  of  4-hydroxy-2 : 6- 
dimethoxy-3'  :  4'-methylenedioxybenzophenone  [iso- 
protocotoin],  m.  p.  165 — 166°  (hydrochloride),  and 
11%  of  the  ketimine  hydrochloride  (IV)  of  2-hydroxy- 
4  :  6-dimethoxy-3'  :  4'  -  methylenedioxy benzoplienone 
[protocotoin],  m.  p.  141 — 142°.  Isolation  of  IV  is 
effected  by  prolonged  treatment  of  the  ethereal  and 
aqueous  mother-liquors  from  III  with  stannous 
chloride  and  hydrochloric  acid.  When  the  above 
condensation  is  carried  out  with  zinc  chloride  the  main 
product  is  III..  Ferric  or  zinc  chloride  condensation 
of  I  and  II  gives  the  hydrochloride  of  the  ketimine, 
in.  p.  117 — 118°,  of  2  :  4  :  6-trimethoxy-3'  :  4' -methyl- 
enedioxybenzophenone  [methylprotocotoin] ,  m.  p. 
132 — 133°.  3  :  4-Diaeetoxybenzonitrile  and  I  yield 
(zinc  chloride  method)  after  hydrolysis  with  aqueous 
methyl-alcoholic  sodium  hydroxide  about  16%  of 
3:4-  di hydroxy  -  2'  :  4'  :  6'  -  trimethoxy benzoplienone 
(V)  [cotogenin],  m.  p.  222*5°  (corr. ;  decomp.). 
Hydrolysis  of  the  initial  reaction  mixture  with  sodium 
hydroxide  solution  in  presence  of  light  petroleum  and 
subsequent  removal  of  zinc  as  sulphide  affords  the 
ketimine,  m.  p.  265°  (decomp. ;  hydrochloride ;  sul¬ 
phate),  of  V.  Colour  reactions  of  the  above  benzo- 
phenones  with  various  reagents  are  given. 

When  a  mixture  of  ferric  chloride  and  other  is 
saturated  with  hydrogen  chloride  the  compound 
FeCl3JHCl,2Et20  is  formed.  H.  Burton. 

Solubility  of  b  en  z  o  qu  mby  dr  on  e  in  aqueous 
alcohol.  A.  E.  Brodsky  and  M.  I.  Alferov  (Ber., 
1929,  62,  [B],  2132— 2133).— The  solubility  of  benzo- 
quinhydrone  in  water  and  aqueous ,  alcohol  (25*55, 
49-81,  and  71-31  wt.-%)  is  0*0158,  0*0330,  0*0684,  and 
0*1158  mol.  per  litre.  H.  Wren. 

Derivatives  of  naplithaquinones .  R.  Lantz  and 
A.  Wahl  (Bull.  Soe.  ehim.,  1929,  [iv],  45,  744 — 754). — 
Mainly  a  recapitulation  of  earlier  work  (A..  1925,  i, 
S20,  910,  1159;  1926,  617;  B.,  1924,  902;  1925,  200; 
1927,  39).  When  agitated  with  air  and  aniline  in. 
presence  of  copper  hydroxide,  1  -amino- p-naphthol 
yields  the  cupric  derivative  of  2-hydroxy- a-naphtha- 
quznone- 1  -imine-4-anil,  and  phenyldmaphthoxazine, 
the  latter  probably  resulting  from  condensation  of  the 
imine  with  the  aminon&phthoL  Nitroso-p-naphthol 
with  aniline  in  presence  of  copper  powder  and  in 
methyl  alcohol  gives  the  same  products,  but  in  the 
absence  of  copper  the  oxazine  is  not  formed  and 
2-hydroxy-a-naphthaqiiinone-l-imine-4-anil,  ,  orailg6f 
m.  p.  231 — 234°  (decomp.),  is  obtained  alone  in  both 
cases.  With  sodium  hydrogen  sulphite  at  0°  in 
alkaline  solution  the  latter  yields  a  colourless  hydrogen 
sulphite,  from  which  alkalis  regenerate  the  imine,  but 
acids  afford  anilino-fbnaphthaquinone.  Zinc  and 
dilute  acid  reduce  the  sulphite  to  1  -amino-4-anilino- 
P-naphthol .  2- Hydroxy- a-  naphthoquinone- 1  -imine- 4- 
p -methylanil,  m.  p.  213 — 214°  (decomp.),  2 -hydroxy* 
•x-7iapMhaquinone- 1 -imineA-o-methykmil,  m.  p.  229 — 
230°  (decomp,),  and  2-hydroxy-x-napMhaquiTwne-l- 
imine  A-p-aminoanil,  decomp.  250°,  are  obtained  by 
agitating  1 -amino- 6-naphthol-4-sulphonic  acid  in 
sodium  hydrogen  carbonate  solution  with  air  and 
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the  amine,  E eduction  with  hyposulphite  or  with 
hydrogen  sulphide  or  stannous  chloride  in  alcohol 
converts  the  imine-anils  into  l-ammo-4-aniarnino-3- 
naphthols.  l-Amino-4-anilino-B-naphthol,  oxidised 
to  the  imine  in  aqueous  solution  (cf,  Goldstein  and 
Radovanovitch,  A,,  1926,  1134),  in  non-aqueous 
media  yields  an  oxazine  condensation  product.  The 
oxazine  colours  of  Dahl  (G.P.  82,097)  are  probably 
similarly  formed  by  condensation  of  an  intermediate 
imine  with  the  aminonaphtholsulphonic  acid  followed 
by  cyclisation  accompanied  by  hydrolysis  of  an  imino- 
'group.  R.  Brightman. 

Condensation  of  acenaphthenecpxinone  with 
phenols.  I.  Matei  (Ber.,  1929,  62,  [R],  2095— 
2098), — Addition  of  concentrated  sulphuric  acid  to  a 
solution  of  acenaphthencquinone  in  phenol  yields 
7  :  7 - rfi - p -hydroxyphmyl- 8 - keioacenaphlhen e ,  m*  p. 
257—258°  (i dtmeiaie ,  m.  p.  141°).  With  quinol  in 
presence  of  glacial  acetic  and  concentrated  sulphuric 
acids  acenaphthencquinone  affords  anhydro- 7  :  *l-di- 
2' ;  5' -di hydroxy  phenyl- 8-keto- ace naph then e ,  m.  p.  281° 
(diacetate,  in.  p,  125°  after  softening  at  110°).  Resorc¬ 
inol  and  pyrocatechol  give  corresponding  di-2#  :  4'- 
and  5" :  4* -dihy dr  oxyplienylacenaphihenoms,  m.  p. 
266—208°  { decomp.)  (cf-  Zsuffa,  A,,  1910,  i,  801),  and 
m.  p.  250—270°  after  incipient  decomp,  above  200° 
{ietm-aeetate,  in.  p.  97 — 98°). ^  H.  Wren. 

Syntheses  in  the  hydroaromatic  series.  VI. 
Partly  hydrogenated  naphtha-  and  anthra- 
quinones  with  hydrogen  in  the  y-  or  S-position. 
O.  Diels,  K.  Alder,  and  G.  Stein  [with  P.  Pries  and 
H.  Winokler]  (Ber.,  1929,  62,  [B%  2337—2372;  cf. 
A.,  1928,  1018). — Addition  of  hydrocarbons  with  con¬ 
jugated  double  linkings  to  quinones  yields  partly 
hydrogenated  naphtha-  and  anthra-quinones  of  the 
rri.pxT,riTT  .nir  type  which  are  aetlli:i']L|y 
! C , n  X > t \ Err  diketones .  It  is  proposed  to 
-  "  -  lL*'  4  consider  them  as  quinone  de¬ 

rivatives  on  account  of  their 
close  relationships  to  these  compounds.  The  unusual 
hydrogenation  of  the  c<  twin  15  carbon  atoms  induces 
the  authors  xto  denote  these  positions  by  y  in  the 
naphthalene  and  §  in  the  anthracene  series. 

a-Naphthaquinone  is  converted  by  butadiene  at 
100°  into  A2-tetrahydroanthraquinone  (I),  m,  p.  105— 
106°  (dioxime,  decomp.  250°  when  rapidly  heated). 
The  very  pronounced  tendency  of  the  S-hydrogen 
atoms  to  migrate  to  the  carbonyl  group  causes  the 
compound  to  be  converted  by  boiling  acetic  anhydride 
into  9  :  IQ-diacetoxy-l  :  4-dihydromkhracene,  in,  p. 
263—262°  [corresponding  dibromide,  m.  p.  233— 
234°  (decomp.)],  hydrolysed  by  alcoholic  potassium 
hydroxide  to  the  potassium  derivative  of  9 : 10-di¬ 
hydroxy- 1  :  4-dihydroanthracene,  also  obtained  by 
dissolving  A2-tetrahydroanthraquinone  in  alcoholic 
potassium  hydroxide.  Exposure  of  the  enolate  solu¬ 
tions  to  air  leads  to  the  formation  of  anthraquinone. 
Treatment  of  an  alcoholic  solution  of  A2-tetrahvdro- 
anthraquinone  with  colloidal  palladium  in  the  absence 
of  air  causes  migration  of  the  ^-hydrogen  atoms  to 
the  carbonyl  group,  with  formation  of  9  i  10 -dihydroxy- 
1  :  4-dihydroanihramne,  converted  by  crystallisation 
in  presence  of  air  into  1  :  4-dihydroanthraquinone ,  m.  p. 
*208—210°  (decomp.)  when  very  rapidly  heated.  Re¬ 


duction  of  A2-tetrahydroanthraquinone  in  presence 
of  colloidal  palladium  yields  1:2:3: 4-tetrahydro- 
anthraquinone,  m,  p.  158°.  Isoprene  and  a-naphtha- 
quinone  afford  isoprene-  ^-naphthoquinone,  C15H1402, 
ra.  p.  81°;  the  corresponding  diacetaic,  C1&H1SQ4,  m.  p. 
19 1°,  is  converted  by  successive  treatment  with 
alcoholic  potassium  hydroxide  and  air  into  2-methyl- 
anthraquinone,  m,  p.  175°.  Aay-Dimethylbutadiene 
and  cc-naphthaquinone  yield  1  :  3 -dime(hyl-&24etra- 
hydroanthraqui none,  m.  p.  81  °,  from  which  the  corres¬ 
ponding  diacetate,  m,  p.  174°,  and  1  :  3 -dimethylanthm- 
quinone,  m,  p.  162°,  are  successively  derived.  1:1:3- 
Trimethyl-AAetrahydroanthraquinam,  m.  p.  119°  (from 
aay- trimethylbutadiene ) ,  and  its  oxidation  in  alkaline 
solution  by  air  to  1:1:  34rimethyl-l  :  4 -dihydro- 
antkraquinom,  m.  p.  162°  (decomp.),  are  described. 

Alt3~tf/cfoHexadiene  and  a-naphthaquinone  afford 
1 :  4-endoethylene~&2-tetrahydroantkraqidnone  (II),  m.  p. 

135°  converted  into  the 
diacetate,  imp. 

18o  ,  which  is  succes¬ 
sively  hydrolysed  ami 
oxidised  by  air  to  1:4- 
endoeikylene-l  :  4-dihydro- 
anihraquinmm ,  decomposed  at  180—190°  into  ethylene 
and  anthraquinone.  jp-Benzoquinonc  and  cyelo hexa- 
diene  at  100°  yield  1  : 4-5  :  8-diemloethylene-A2:  *-ocia- 
hydraanthraqtdmne  {III},  in.  p,  196—197°,  oxidised 


by  air  in  alcoholic  alkaline  solution  to  1 : 4-5 : 8- 
diendoethylem- 1  :  4  :  5  :  8  -  tetrak yd raanthraquinane, 
which  decomposes  at  about  180°  into  ethylene  and 
anthraquinone.  a-Phellandreiie  and  a-naphthaquinone 
yield  1  :4-mdoiBopropylethykne-2-methyl-A24etrahydro- 
anthraguinone ,  in.  p.  88°,  transformed  by  oxidation 
into  1 :  4-endoisoprapyletkylene-2-methyl-l  :  4-dthydro- 
anthraquinone,  decomposed  by  heat  into  2-methyl - 
anthraquinone  and  tsopropvlethylene.  a- Naphtha - 
quinone  is  converted  by  a-phenylbutadiene  into 
1  -pkenylanthraqiiinone,  m.  p.  177—178°. 

y- Hydrogenated  naphthaqui nones  are  very  readily 
prepared  by  the  addition  of  1  mol.  of  diene  hydro¬ 
carbon  to  1  mol.  of  p-benzoquinone»  Thus  with 
butadiene  in  benzene  at  the  atmospheric  temperature 
p-benzoquinone  yields  A2 :  *4elrahydronaphihaquinone 
(IV),  m.  p.  58°,  wilich  on  exposure  to  sunlight  becomes 
transformed  into  a:  (t)  polymer  ide,  m.  p.  252°.  It  is 
converted  by  acetic  anhydride  into  5  :  8-diacetoxy- 

XXK  yCH,x  CO  CH 

£h  CU  '  CH  ,  \y  I  k 
<CHX  /CHX  /CH  QH  CH  CHjCH  (V., 
NXK  'CH/  t'H  CHCH-CH 

<iv.)  \  y\l  / 

co  cii  . 

1  :  4-dihydronapkthalem,  m.  p.  134—135°,  hydrolysed 
by  alcoholic  potassium  hydroxide  to  5  :  8-dihydroxy- 
1  :  4-dihydmnaph thale m,  m.  p<  211 — 212*.  The  last- 
named  compound  is  also  obtained  from  tetrahydro- 


I  i  H 


(no 


1304 


BRITISH  CHEMICAL  ABSTRACTS ,  —A • 


naphthaquinonc  by  the  action  of  warm,  glacial  acetic 
acid  containing  a  trace  of  hydrogen  bromide.  The 
acetate  is  catalytieally  hydrogenated  in  the  presence 
of  alcohol  and  colloidal  palladium  to  5  : 8 -dimetoxy- 
l  :  2  :  3  ;4 delmhydmnavhthahne,  m.  p,  180— 187°, 
hydrolysed  to  5  :  S-dihydroxyA  :  2  ;  3  :  4 detrahydro- 
naphthalene)  m.  p,  185°  (also  obtained  by  catalytic 
reduction  of  5  :  8-dihydroxy- 1  :  4-dihydroimphthal- 
enc),  which  is  identified  by  oxidation  with  ferric 
chloride  to  1:2:3: 4-tetrahydro-a-naphthaquinone, 
m.  p„  5  :  8- Dihydroxy- 1  :  4 -dihydronaphthalene 
is  similarly  oxidised  by  ferric  chloride  to  1  :  4-d  i  hydro- 
a-im phth  aqu  in  on  a  ,  m.  p.  109°,  p-Benzoquinonc  and 
A1{3-cwrfohexodieno  in  benzene  afford  l  :  4-cndo ethyl- 
me- A2 : *detmhydro-aL-naphihaqui none  (V),  m,  p.  98° 
(corresponding  diacctafat  O10ll  m.  p.  104°), 

isom cosed  by  hydrogen  bromide  in  glacial  acetic 
acid  to  5 :  B-dihydroxyA  :  4-cndaeihyhmA :  4-dihydro- 
naphthalene,  in.  p,  178°,  from  which  1  : 4-m\dQethyhne- 

1  :  4-dihydro-tx-naphthaquinone,  m.  p,  98—99°,  is  ob¬ 
tained  by  oxidation  with  ferric  chloride.  The  quinonc 
is  characteristically  decomposed  bv  heat  into  ethylene 
and  a-nnphthaquinonc.  With  a-phellandrcnc,  p- 
hen  zoqui  none  gives  2 -methyl A  :  4-cudoiso propykthyU 
me- A1  *  *4etm hyd ro»  %- naphlhaqui none,  m.  p.  119°. 

Bisdicnequi nones  are  obtained  readily  by  the  addi¬ 
tion  of  2  mobs,  of  the  diene  to  l  moL  of  p-bcnzoquinonc. 
Thus  isoprcnc  and  p-benzoquinonc  in  alcohol  at  100° 
afford  a  mixture  of  2  :  {\-diincthyl-A~  B - odah yd rm n ih ra - 
gin" none,  m.  p,  170—171°  (oximef  decomp,  about  290° 
when  rapidly  heated),  and  2 : 1 -dimethyl- A-  ^-ocf a- 
hydroa nth raqu i nonef  m.  p.  145—146°  {dioxime,  de¬ 
comp*  290—295°  when  rapidly  heated).  Successive 
treatments  of  the  respective  quinones  with  alcoholic 
potassium  hydroxide  and  air  yields  2  :  6-dimethyl- 
anthmquinoiie,  m.  p.  237 — 238°,  and  2  : 7-dhnethyl- 
anthraqumone,  m.  p.  169°.  The  quinones  are  isomer- 
iscd  by  boiling  acetic  anhydride,  when  heated  at  about 
200°,  or  when  treated  with  alkali  hydroxide  in  alcohol 
to  compounds,  m.  p.  243°  and  242°,  respectively, 
which  can  be  similarly  dehydrogenated  to  2:6-  or 

2  :  7-dimeihylanthraqumone.  Von  Euler  and  Joseph- 
son  (A,,  1920,  i,  489)  appear  to  have  obtained  a  mix¬ 
ture  of  these  two  compounds  by  their  more  drastic 
treatment  of  isoprene  with  p-benzoquinonc, 

1  : 4-efidoMethylenc-  A2 : 5  J 1  -  tetrahydroanthraqum- 
one  docs  not  yield  a  diacetate  when  treated  with 
acetic  anhydride,  but,  in  consequence  of  its  instability, 
is  transformed  into  eyefcpentadiene,  a-naphthaquinol 
diacetate,  and  1 :  4-m\domdhylemA  :4 -dihydroanthra- 
qmmnes  m.  p.  156°,  The  last-named  compound  is 
reduced  by  hydrogen  in  presence  of  colloidal  palladium 
to  1:4-  endotmihyUm-l :  2  :  3  :  4  -  tetrahyd  roa  nth  ra- 
quin-one ,  m.  p.  138°,  Hydrogenation  of  1:4 -etzdo- 
methylene  -A2;5:  “-tetrahydroanthraqumone  yields 
1 :4*ei\domeihyhne-A*  "-hexahydroanthmquinone,  m.  p. 
117%  which  is  acetvlated  to  9  :  lO-diacetoxyA  :  4- 
endomelhyleneA  :  2  :  3  ;  4deirahyd rm  nth  racene,  m.  p. 
185°;  when  warmed  with  alcoholic  potassium  hydr¬ 
oxide  and  treated  with  air  these  compounds  pass 
into  1  :  4-endomethylene- 1  :  2  :  3  ;  4-tetrah  ydroanth ra- 
quinone. 

Acetylation  of  1  :  4-ewd<?niethylene-Aa-hcxahydro- 
naphthaquinone  (ef.  Albrecht,  A.,  1906,  i,  674)  is 
similarly  complicated  by  decomposition  of  the  com¬ 


pound  with  formation  of  tytf open  tad  iene ;  the  main 
products  are  9  :  IQ-diacetoxyA  :  4-5  :  8-dicndometftf/Z- 
emA.  :  4  :  7  :  Sdeirah ydrm n ih  raxcm,  colourless  crys¬ 
tals,  m,  p,  250°,  quinol  diacetate,  m.  p.  124 — 125°, 
and  i  :  4-5  :  S-dwndomethylene-l  :  4  :  5  :  8 deirahydro- 
anthraquinone ,  red  crystals,  in.  p*  252°  (dccomp.). 
The  colourless  acetyl  compound  is  hydrolysed  to  9  :  10- 
dihydroxyA  :  4-5  :  S-dicndomethyUne-l  :  4  :  5  :  Sdetra- 
hydroa  nth  racen  e ,  m.  p.  298°  after  darkening  at  280°, 
which  is  oxidised  by  chromic  acid  in  acetic  acid  to 
the  red  quinonc,  in.  p.  252°  (decomp,),  1  : 4-5  : 8- 
Diondofnethylenedi decan  ijdroa  nth raq ui none  is  dehydro¬ 
genated  by  cautious  treatment  with  bromine  in  chloro¬ 
form  to  9  :  IQ-dihydroxy-l  :  4-5  :  S-dicndomethykne* 
1:2:3:4:  5:6:7:  S-octahydroa  nth  racene }  in.  p.  2S9° 
(diaceiaie,  m,  p,  226°),  which  is  oxidised  by  chromic 
acid  in  glacial  acetic  acid  to  1  : 4-5  :  S-d tondomtf  7ty/- 
eMe  A  :2;3:4:5;6:7:  B-ocMhydroa  nth  raqui  none  f 
in.  p.  252°.  Catalytic  reduction  of  1  : 4-5 : 8-di- 
e«rfomethylene-l  :  4  :  5  :  S-tetrahydroanthraquinone 
yields  9  :  10-dihydroxv-l  :  4-5  :  8-diewdomethylene- 
l  :  2  :  3  :  4  :  5  :  6  :  7  :  8-octahvdroanthraeenc,  m.  p. 
289°  (diacetate,  m.  p,  226°).  I  :  4-midoMdhylem- 
1  :  4-dihydro- a-naph thaqu i n on e ,  in.  p.  70°,  is  obtained 
by  isomerisation  of  1  :  4-e>iri<micthylene-A-  °-tet ra¬ 
lly  d  ro  -  a- nap  1 1  th  a  q  u  in  one  by  hydrogen  bromide  in 
glacial  acetic  acid  and  subsequent  oxidation  of  the 
product  with  ferric  chloride.  H,  Wren. 


by  atmospheric 
hyd  ro-deri  vafci  ve. 


Benzanthrone.  A.  Luttrixghaus  and  H. 
Neeesheim.ee  [with  H.  Wolff  and  H.  Emmer] 
(Annalen,  1929,  473,  259 — 289). — Treatment  of  BzA- 
bromobenza  nth  rone  with  copper  powder  at  280 — 
300°  affords  Bz-I  :  Bz-V-dibenz- 
anthronyl  (1),  m.  p.  412 — 414°, 
which  when  treated  with  very 
concentrated  methyl  -  alcoholic 
potassium  hydroxide  at  115—120° 
yields  dibenzanth rone  (ef.  Scholl 
and  Seer,  A.,  1913,  I,  56),  formed 
oxidation  of  the  intermediate  di~ 
When  benzanthrone  (II)  is  treated 
with  alcoholic  potassium  hydroxide  at  100—105°, 
2  :  2f  -dibenzanthronyl  (III),  ru.  p.  320— 321°,  is  ob¬ 
tained  together  with  small  amounts  of  2 -hydroxy- 
benzanthrone  (TV)  (Perkin  and  Spencer,  1922, 

121.  474),  and  a  phenolic  substance  (removed  by 
treatment  of  the  crude  product  with  anhydrous 
sodium  carbonate  and  methyl  p-toluenesulphonate 
in  presence  of  trichlorobenzene  at  195°).  Treatment 
of  II  in  presence  of  finely-divided  potassium  hydr¬ 
oxide  and  benzene  with  isopropyl  alcohol  at  30— 
35°  in  a  current  of  nitrogen  also  affords  III;  it  is 
produced  similarly  with  methyl  and  ethyl  alcohols 
at  85°  and  70—75°,  respectively.  Sodium  anilide  in 
aniline  solution  (prepared  by  treating  aniline  con¬ 
taining  small  amounts  of  nickel  oxide  and  copper- 
bronze  with  sodium  at  170 — 180°  in  a  current  of 
nitrogen)  at  40—45°  converts  II  into  III :  at  the 
same  time  a  small  amount  of  2-anilinobenzanthrone, 
m.  p.  215°,  is  formed.  This  last-named  substance  is 
converted  by.  50%  potassium  hydroxide  solution  at 
250°  into  IV.  The  formation  of  2  :  2' -dibenzanthronyl 
from  benzanthrone  is  presumed  to  occur  through  a 
primary  enolisation  of  the  keto-group  with  the  pro- 
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d notion  of  a  qu  monoid  system  resulting  in  free 
valency  at  position  2,  whereby  doubling  of  the  mole¬ 
cule  oecurs,  the  resulting  dihydro-derivative  being 
oxidised  by  air.  6  :  6' -Dimethyl-,  m.  p.  357 — 358°, 
and  6  :  0* -dichloro- 2  :  2f -dibenzanihronyls  (V),  m.  p. 
407 — 408°,  are  obtained  by  similar  treatment  of  the 
corresponding  benzanthrones  with  alcoholic  potass¬ 
ium  hydroxide.  Fusion  of  III  with  potassium  hydr¬ 
oxide  and  sodium  acetate  at  240 — 250°  also  yields 
dibenzanthrone  (6  :  ft -dimethyl  derivative  obtained 
similarly) ;  ring  closure  is  also  effected  by  heating 
with  80%  -  sulphuric  acid  containing  a  small  amount 
of  mercuric  sulphate  at  about  200°,  but  the  product 
is  contaminated  with,  probably,  sulphonie  acids. 
6  :  ft -Dichlorodibenzanthrone  is  obtained  by  the  acid 
treatment  of  V.  2-Aminobenzanthrone  is  converted 
by  the  Sandmeyer  reaction  into  2 -chlorobenzanihrone 
(VI),  m.  p.  204 — 205°.  Treatment  of  an  equimole- 
cular  mixture  of  II  and  VI  with  sodium  anilide  at  5° 
in  a  current  of  nitrogen  yields  about  50%  of  the  theor¬ 
etical  amount  of  III  together  with  2-anilinobenz- 
an  throne,  ft  Methyl-  (VII),  m.  p.  329 — 330°,  and 
ftcMoro- 2  :  2 '-dibenzanihronyl  (VIII),  m.  p.  313 — 314°, 
are  obtained  similarly  from  VI  and  6-methyl-  and 
6-chloro-benzanthrone,  respectively.  Treatment  of 
a  solution  of  2  :  6~dichloroanthraquinone  in  slightly 
diluted  sulphuric  acid  with  a  mixture  of  glycerol  and 
copper- bronze  at  130 — 135°  affords  2  :  ftdichlorobenz- 
anthrone,  m.  p.  234°,  which  when  treated  with  II 
and  potassium  anilide  yields  VIII.  Potassium  hydr¬ 
oxide  fusion  of  VII  gives  ftmetkyldibenzanlhrone. 

When  benzanthrone  is  treated  with  an  alcoholic 
potassium  hydroxide  melt  at  temperatures  between 
120°  and  220°  a  mixture  of  dibenzanthrone  and  iso- 
dibenzanthrone  (ef.  Scholl  and  Seer,  loc.  oil.)  results. 
The  maximum  amount  of  the  250-derivative  (about 
33%)  is  formed  at  170 — 175° ;  at  220°  only  dibenz¬ 
anthrone  is  obtained.  With  isopropyl  alcohol  and 
potassium  hydroxide  the  corresponding  figures  for 
the  iso- derivative  are  37%  and  140°.  The  isomerides 
are  readily  separated  owing  to  the  insolubility  of  the 
sodium  salt  of  the  dihydroisodibenzanthrone  in  4% 
sodium  hydroxide  solution.  The  production  of  the 
iso- derivative  occurs  presumably  through  the  inter¬ 
mediate  2  :  Bz-Y -dibenzanthronyl  (formed  by  addi¬ 
tion  of  a  benzanthrone  molecule  at  the  Bz- 1 -position 
to  position  2  of  an  enolised  benzanthrone  molecule), 
which  was  not  detected.  2  :  Bz-Y -Dibenzanihronyl 
(IX),  m.  p.  331 — 332°,  is  obtained  in  about  50% 
yield  when  an  equimolecular  mixture  of  II  and  Bz-l- 
chlorobenzanthrone  (X)  is  treated  with  sodium 
anilide  at  —5°  in  a  current  of  nitrogen.  Conversion 
of  IX  into  fsodibenzanthrone  is  effected  by  treatment 
with  alcoholic  potassium  hydroxide  at  130°  and  subse¬ 
quent  heating  of  the  aqueous  solution  in  presence  of 
air,  or  with  sodium  anilide  at  125°  in  a  current  of 
nitrogen.  Nitration  of  benzanthrone  in  nitrobenzene 
suspension  with  87%  nitric  acid  first  at  the  ordinary 
temperature  and  then  at  40 — 50°  affords  Bz-l-nitro- 
benzanthrone m.  p.  244 — 245°  (isolated  by  washing 
the  nitration  product  with  much  alcohol),  reduced  by 
15%  sodium  sulphide  solution  to  Bz-l-aminobenz- 
anthrone,  m.  p.  239 — 240°.  Diazotisation  of  this  with 
nit  rosy  lsulphuric  acid,  subsequent  treatment  of  the 
diazonium  sulphate  with  hydrofluoboric  acid,  and 


decomposition  of  the  diazonium  fluoborate  at  150° 
yields  Bz-I -fluorobenzanihrone  (XI),  m.  p.  194 — 195°. 
An  equimolecular  mixture  of  II  and  XI  is  converted 
by  treatment  with  sodium  anilide  into  IX.  ft  Methyl - 
(XII),  m.  p.  371 — 372°,  and  ftchloro- 2  :  Bz-1 -dibenz¬ 
anthronyl  (XIII),  m.  p.  375 — 376,  are  prepared 
similarly  from  X  and  the  corresponding  benzanthrone. 
Alcoholic  potassium  hydroxide  treatment  of  XII  and 
XIII  affords  0-methyl-  and  O-cMoro-modibenzan throne. 

When  XI  is  treated  with  sodium  anilide  at  —5°  to 
2°  in  a  current  of  nitrogen  and  then  acidified,  36%  of 
the  theoretical  amount  of  Rz-1  -jluoro-2  :  Bz.-Y -di¬ 
benzanthronyl,  m.  p.  350 — 352°,  is  produced,  presum¬ 
ably  by  addition  of  the  halogen  in  one  molecule  to 
the  activated  2-position  of  the  second  molecule,  and 
subsequent  elimination  of  sodium  fluoride.  This 
fluoro- deri vati ve  is  converted  by  alcoholic  potassium 
hydroxide  at  110 — 125°  into  r^odi benzanthrone. 

H.  Burton. 

Saponins,  sapogenins,  and  related  substances. 

I.  Trimethylnaphthalene  from  gypsogenin.  L. 
Ruzicka  and  A.  G.  van  Veen  (Rec.  trav.  chim.,  1929, 
48,  1018 — 1024). — Crude  Gypsophila  saponin  is  hydro¬ 
lysed  by  dilute  aqueous-alcoholic  sulphuric  acid  to 
gypsogenin  (I)  (the  sapogenin  of  van  der  Haar,  A.f 
1927,  341).  Thermal  decomposition  of  I  at  290°  in 
an  atmosphere  of  carbon  dioxide  gives  no  recognisable 
product,  whilst  the  methyl  ester  of  I  (ef.  Karrer  and 
others,  A.,  1924,  i,  1091)  is  decomposed  at  400—500°, 
yielding  an  ether-like  product,  b.  p.  125— 135°/12  mm., 

0-969,  n\}  T513.  Dehydrogenation  of  this  with 
selenium  at  300 — 320°  affords  a  product,  b.  p.  125— 
140°/ 12  mm.,  which  yields  a  pierate,  m.  p.  127 — 
1 28°,  identical  with  the  trimethylnaphthalene  pierate 
obtained  from  amyrin  (this  vol.,  932).  The  same  tri¬ 
methylnaphthalene  fraction  is  formed  by  similar  de¬ 
hydrogenation  of  I  at  330 — 360°;  a  further  small 
fraction,  b.  p.  140°/0*3  mm.,  gives  an  unidentified 
pierate,  m.  p.  138°.  Oxidation  of  the  crude  trimethyl¬ 
naphthalene  with  potassium  ferricyanide  affords  the 
acid  (methyl  ester,  m.  p.  152 — 153°)  previously  de¬ 
scribed  (this  vol.,  932). 

Cholatrienecarboxylie  acid  (Wieland  and  Weil,  A., 
1912,  i,  830)  is  dehydrogenated  by  selenium  at  330°, 
yielding  mainly  a  product,  b.  p.  210 — 230° /high  vac. ; 
only  traces  of  picrates  were  isolated  from  the  material 
of  lower  b.  p.  H.  Burton. 

Saponins,  sapogenins,  and  related  substances. 

II.  Relation  between  sapogenins,  higher 
terpene  compounds,  and  sterols.  L,  Ruzicka 
and  A.  G.  van  Veen  (Z.  physiol.  Chem.,  1929,  184, 
69 — 82  ;  cf.  preceding  abstract). — The  sapogenins, 
sescigenin,  eary ocarsapogenin ,  cyclamiretin,  guaiae- 
sapogenin,  glycyrrhetic  acid,  hederagenin,  mimu- 
sops- sapogenin,  quillaiasapogenin,  sarsasapogenin, 
ursolic  acid,  sugar-beet  sapogenin,  and  the  triterpenes 
betulin  and  lupeol  were  dehydrogenated  by  means 
of  selenium  and  the  products  fractionated.  From  the 
middle  fractions  of  all  except  sarsasapogenin  and 
lupeol  a  pierate,  m.  p.  127°,  was  obtained.  The 
hydrocarbon  was  regenerated  and  the  styphnatc 
formed ;  this  was  identical  with  the  styphnate  of 
trimethylnaphthalene,  for  which  the  name  sapotalin 
is  proposed.  The  lower  fraction  of  sarsasapogenin 
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yielded  methylheptenone.  Aruyrin,  lupeol,  and 
betulin,  unlike  cholesterol,  give  no  precipitate  with 
digitonin.  J.  H*  Biekinshaw. 

Interpretation  of  the  colorimetric  hydrogen¬ 
ation  curve  of  carotinoids.  L.  Zeghmeister  and 
V.  Vrabely  (Ber.,  1929,  62,  [B],  2232—2235;  cl*  A,, 
1923,  524,  1252).— The  graph  connecting  the  intensity 
of  colour  (as  percentage  of  original  intensity)  with  the 
rnols,  of  hydrogen  absorbed  during  the  catalytic  treat¬ 
ment  in  glacial  acetic  acid  of  methylbixin  (which  un¬ 
doubtedly  contains  nine  double  linkings  in  uninter¬ 
rupted  conjugation)  is  a  straight  line  which  becomes 
inflected  shortly  before  the  point  representing  the 
absorption  of  8  mols.  The  curve  exactly  corresponds 
with  the  analogous  carotin  curve  to  the  point  9H2. 
The  result  does  not  contradict  the  hypothesis  that  the 
double  linkings  of  carotin  and  xanthophyll  fall  into 
two  groups,  hut  the  division  is  more  probably  into 
9+2  than  into  8+3,  as  previously  assumed. 

Bixin  may  be  determined  colorimetrically  by  com¬ 
parison  with  0*2%  potassium  dichromate. 

H.  Wrest.  a 

Cyclamin.  E.  Bures  and  J.  Beegauer  (Casopis 
Oeskoslov*  Lek.,  1928,  S5  208—211;  Chem*  Zontr., 
1929,  i,  2655). — Extraction  of  the  tubers  of  wild 
Cyclamen  Europmum  with  89%  alcohol  yields  cyclamin , 
ra.  p.  254°  (decomp.)  after  purification,  which  reacts 
with  alkali  to  form  a  substance  of  lac  tonic  nature. 
Cyclamin  is  strong^  haemolytic.  A.  A.  Eldridge. 

Principal  constituent  of  olive  gum  (resin)* 
Olivil  and  derivatives.  B*  L.  Vanzetti  (Gazzetta, 
1929,  59,  373 — 378).— A  republication  of  work  already 
abstracted  (ef.  Koerner  and  Vanzetti,  A.,  1903,  i,  430 ; 
1912,  i,  352).  It.  K.  Callow. 

Constitution  of  active  principle  of  Embelia 
Eibes.  L  R.  Kaul,  A.  C.  Ray,  and  S.  Butt  (J. 
Indian  Chem.  Soc.,  1929,  6,  677 — 586). — Extraction 
of  the  dry  berries  of  Embelia  Eibes  ( Vidmiga  or 
Baberang)  with  benzene  affords  an  aliphatic  oil  and 
embeltn  (I),  C19H3804,  m.  p.  142°  [previously  named 
embeiie  acid  (Warden,  A..  1889,  408 ;  Heffter  and 
Feuerstein,  A.,  1900,  i,  498)].  Embelin  contains  two 
reactive  hydroxyl  groups  and  two  koto-groups,  since 
it  furnishes  the  following  derivatives  :  lead  and  silver 
salts ;  diacetate,  m.  p.  54°;  dibenzoate  (II),  m.  p. 
97 — 98°  [cf.  Heffter  and  Feuerstein,  loc.  cii . ;  dioxime, 
m.  p.  139° ;  disemicarbazone,  m.  p.  221°  (decomp.)] ; 
dimrbethoxy -derivative,  m .  p.  266°  (decomp.) ;  di¬ 
methyl  ether;  dioxime  (III),  m*  p.  278°;  tetra-oxime , 
m.  p.  175°  (indicating  ketonisation  of  the  hydroxyl 
groups  present) ;  bispfmiylhydrazom,  m.  p.  189 — 190° 
(decomp.) ;  disemicarbazone,  m.  p.  236°  (decomp.) ; 
dihydrazone,  m.  p.  204 — 205°.  When  I  is  boiled  with 
aniline  dianilinmmbelin  (IV),  m.  p*  167 — 168°  (cf*  loc. 
cii.)  [dioxime,  m.  p*  162°  (decomp.),  obtained  also  from 
III  and  aniline ;  disemicarbazone,  m.  p.  145°  (de¬ 
comp.)],  results*  Di-o4oluidino-f  m*  p.  144 — 145° : 
diimeihyhminoy ,  m.  p.  216°,  and  di(ethy lamina) - 
embelin,  m.  p.  212°,  arc  also  described.  These  amino- 
derivatives  are  hydrolysed  by  hydrochloric  acid  to  I. 
Secondary  amines  and  I  do  not  react.  Dianilinodi - 
Imizoyhmbdm,  m.  p.  176°,  is  prepared  by  benzoyl- 
ation  of  IV  or  from  aniline  and  II*  Treatment  of  I 
with  moist  zinc  dust  in  boiling  acetic  anhydride 


affords  the  tetm-acetyl  derivative,  m.  p.  124°,  of  di- 
hydroembelin  [previously  named  dihydroembelic  acid 
(loc.  cii.)].  Brominatlon  of  I  in  carbon  tetrachloride 
solution  gives  a  ietrabromo- derivative,  m.  p.  132°, 
whilst  oxidation  with  nitric  acid  (d  1*51)  yields  iso- 
dodecoic  acid.  Oxidation  with  potassium  perman¬ 
ganate  affords  oxalic  and  taododecoic  acids  and  not 
formic  and  dodecoic  acids  as  stated  by  Heffter  and 
Feuerstein  (loc.  cii.).  H.  Burton. 

Paleuphorbons  from  resin  of  Euphorbia 
palustris,  L.  J.  A,  MULLER  (J.  pr.  Chem.,  1929, 
[ii],  123,  148 — 159). — Extraction  of  the  dry,  acid- 
free  resin  with  96%  alcohol  and  subsequent  purific¬ 
ation  of  the  solid  extracted  by  crystallisation  from 
acetone  affords  10  fractions  (designated  paleuphorbon 
1  to  10).  These  have  varying  m.  p.  and  analyti¬ 
cal  compositions.  Paleuphorbon  1  (composition 
G38H02O4)  sinters  at  75°,  becomes  opaque  at  83°,  and 
melts  "at  96°  (all  m.  p.  are  corr.)  with  frothing,  [«]f 
+37*23°  in  benzene,  when  heated  at  140°  eliminates 
water,  yielding  a  brittle  lac,  m.  p.  72 — 73°,  [a]k 
+40*83°  in  benzene.  Addition  of  bromine  occurs  to 
paleuphorbon  1  in  chloroform  solution,  but  similar 
treatment  of  the  lac  causes  substitution.  Acetylation 
of  paleuphorbon  10  (composition  CS0H62O2),  which 
sinters  at  105°  and  melts  with  frothing  at  115°,  with 
acetic  anhydride  gives  a  very  small  amount  of  a 
diacetate ,  m.  p.  129°,  The  various  fractions  are  partly 
precipitated  by  digitonin  in  alcohol  solution .  The  non- 
2>recipitablc  parts  of  the  ten  fractions  fall  into  two 
classes,  (a)  sinter  above  70°  and  m,  p.  above  80°. 
(b)  m.  p.  about  70°.  The  recovered  euphorbons  from 
the  digitonin  complexes  (by  heating  with  benzene) 
afford  three  groups,  (A)  sinter  at  70°,  m.  p.  75°,  (B) 
sinter  and  melt  between  76°  and  98° ,  and  (C)  sinter 
and  melt  above  100°.  H,  Burton. 

**  Cadechol  M  and  41  camphochoL 1  f  H.  Rhein- 
boldt,  0*  Konig,  and  E.  Flume  (Z.  physiol.  Chem., 
1929, 184,  219 — 224). — M.-p.  curves  show  that  deoxy- 
c hollo  and  apocholic  acids  form  1  :  1  molecular  com¬ 
pounds  with  camphor.  By  crystallising  or  fusing 
the  components  together  2  ;  1  compounds  are  ob¬ 
tained.  J.  H.  Biekinshaw.  , 

Xanthophyll.  II.  L.  Zeohmeister  and  P. 
Tuzson  (Ber*v  1929,  62,  [B],  2226—2232;  cf.  this 
vol.,  1252).— Xanthophyll  is  rapidly  and  economically 
obtained  from  stinging  nettles  by  extraction  with 
aqueous  alcohol,  followed  by  a  modification  of  the 
method  of  Willstatter  and  Mieg  (A.,  1907,  i,  865); 
chlorophyll  and  carotin  are  neglected.  Catalytic 
hydrogenation  of  the  product  leads  to  disappearance 
of  the  colour  after  absorption  of  8  mols*  of  the  gas, 
and  the  intermediate  product  has  the  composition  of 
a  hexadeeahydroxanthophyll .  The  perhydro-eom- 
pound  is,  however,  dextrorotatory,  whereas  the  earlier 
compound  (loc.  cii.)  was  kevorotatoiy,  From  the 
present  material  the  acetone  method  yields  xantho- 
phylls,  the  perhydro-derivatives  of  which  are  less 
markedly  but  decidedly  dextrorotatory,  Perhydro- 
xanthophyll  appears  optically  stable  when  heated  at 
80°  for  several  hrs,  and  then  preserved  for  a  year. 
Analytically  pure  specimens  of  xanthophyll  obtained 
from  the  same  plant  material  by  the  acetone  and 
alcohol  methods  had  respectively  [«]c  +137°  and 
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+  192°  in  chloroform,  whereas  a  second  set  of  speci¬ 
mens  from  material  gathered  by  the  authors  had 
[«]D  162*5°  and  -f- 139°.  The  “  alcohol prepar¬ 

ations  are  not  altered  by  exposure  to  acetone,  and 
the  “  acetone  ”  products  are  unchanged  by  alcoTiol, 
Xanthophyll  from  the  green  leaf  appears  to  be  com¬ 
posed  of  similar  but  oppositely  active  components. 

Carotin  and  xanthophyll  appear  to  absorb  8  mols. 
of  bromine  in  chloroform  solution,  the  former  sub¬ 
stance  reacting  slightly  the  more  slowly.  The  sub¬ 
stances  are  distinguished  qualitatively  from  one 
another  by  the  transitory  formation  in  the  case  of 
xanthophyll  of  a  temporary,  olive-green  colour  which 
becomes  brown  and  could  not  be  obtained  with 
carotin.  H.  Wren. 

Jsoprene  and  caoutchouc.  XVI.  Constitution 
of  caoutchouc.  H.  Statjbinger  and  H.  F.  Bondy 
(Ber.,  1929,  62,  [B],  2411 — 2416). — The  cyclo-products 
derived  from  caoutchouc  and  gutta-percha  are  un¬ 
saturated  compounds  which  absorb  bromine  and 
iodine  chloride  without  thereby  allowing  an  exact 
determination  of  the  number  of  double  linkings  in 
the  molecule.  On  exposure  to  air  they  undergo  auto¬ 
oxidation,  absorbing  1  atom  of  oxygen  for  3 — 8 
isoprene  residues  in  about  2  years.  The  mean  mol. 
wt.,  viscosity  of  the  solutions,  and  the  temperatures 
at  which  the  products  soften  and  liquefy  do  not  there¬ 
by  undergo  marked  alteration.  The  products  with 
greater  mean  moL  wt.  liquefy  at  higher  temperatures 
than  those  with  smaller  mol.  wt.,  since  the  inter- 
molecular  forces  are  greater.  The  slight  changes  in 
the  structure  of  the  chains  due  to  auto-oxidation  do 
not  appreciably  affect  the  physical  properties.  It  is 
therefore  considered  that  the  determinations  of  raoL 
wt.  of  the  cyclocaoutchoucs  afford  true  values  not 
obscured  by  association  and  that  the  differences  in 
the  viscosities  of  the  solutions  depend  on  differences 
in  mol.  wt.,  and  not  on  degree  of  association.  Since 
the  cydo- products  are  hemicolloidal  in  character, 
the  eucolloidal  caoutchouc  and  gutta-percha  must 
have  a  much  higher  mol.  wt,,  considerably  above 
10,000,  as  previously  deduced. 

The  conclusions  of  Meyer  and  Mark  (A.,  1928,  1252) 
are  adversely  criticised.  H.  Wren. 

Constitution  of  stannic  acid.  P.  Pfeiffer  and 
0.  Angern  (Z.  anorg.  Chem.,  1929,  183,  189 — 192). 
—  Cineole  trichlorotr ihydroxystannate, 
[SnCl3(OH)3][H-G10HiaO]2,  has  been  prepared  by 
treatment  with  cineole  of  a  solution  of  the  crystalline 
compound,  SnCl30H,H20,Et20,  obtained  from  an 
aqueous  solution  of  stannic  chloride  by  addition  of 
ether.  The  substance  is  also  produced  by  warming 
cineole  with  stannic  chloride  pentahydrate  until  a 
clear  liquid  is  obtained,  and  cooling  the  mixture. 
The  corresponding  In&rowo-compound, 
[SnBr3(OH)3][H*Oj0HlsO]2,  has  been  prepared  by  an 
analogous  method.  H.  F.  GrLLBE. 

Piperitone.  IX.  Oxidation  reactions  of 
piperitone.  J.  Read,  A.  J.  Watters,  G.  J.  Robert¬ 
son,  and  R.  S.  Hughesdon  (J.C.S.,  1929,  2068 — 
2076). — Hydrogenation  of  piperitone  in  the  presence 
of  colloidal  palladium  at  25°  gave  thymol  in  yields 
of  3 — 25%,  accompanied  by  womenthone.  Vaporised 
piperitone  mixed  with  hydrogen  and  passed  over 


palladised  asbestos  at  350°  gave  small  quantities  of 
thymol ;  similar  treatment,  using  a  platinised  asbestos 
catalyst,  yielded  22%  of  thymol,  whilst  "with  a 
nickel-pumice  catalyst  at  355°  the  product  contained 
10%  of  thymol.  The  hydrogenation  of  piperitone  is 
a  reversible  process  and  the  conditions  favouring  the 
dehydrogenative  phase  have  been  partly  elucidated. 
The"  mechanism  of  the  dehydrogenation  is  discussed ; 
the  hydrogenation  of  piperitone  is  considered  to  be 
an  essential  preliminary  to  its  dehydrogenation  and 
A2-enol-menthone  to  be  the  probable  precursor  of 
thymol  in  the  processes  investigated. 

Piperitone  is  stable  towards  alkaline  potassium 
ferricyanide  and  other  mild  oxidants,  and  was  prac¬ 
tically  unaffected  when  vaporised  and  passed  over 
nickel  oxide  at  360°  in  admixture  with  air.  Similar 
procedures  using  5%  platinised  asbestos  at  340°  gave 
10%  yields  of  thymol. 

Piperitone  does  not  yield  stable  dihalogenides,  but 
the  halogenated  ketone  undergoes  spontaneous  evolu¬ 
tion  (accelerated  by  heat)  of  hydrogen  bromide  with 
the  formation  of  thymol,  bromomenthone,  and  tarry 
material.  The  decomposition  of  the  halogenated 
product  was  also  accomplished  by  heating  with 
quinoline,  calcium  carbonate,  etc.  The  yields  of 
thymol  ivere  greatest  when  bromine  was  used  and 
least  with  iodine. 

Emulsification  of  piperitone  with  bromine  water 
led  to  a  mixture  of  piperitone  dibromide  and  bromo- 
hydrin.  dl -Piperitone  chlorohydrin,  m.  p.  101—162°, 
was  isolated  by  long  shaking  of  a  solution  of  piperitone 
in  acetone  containing  acetic  acid  with  an  aqueous 
solution  of  chlorocarbamide;  it  was  unaffected  by 
chromic  anhydride  in  acetic  acid  solution,  and  sodium 
amalgam  or  zinc  dust  reconverted  it  into  piperitone. 
Treatment  with  sodium  methoxide  led  to  an  impure 
methoxyl  derivative,  1*4748,  'whilst  heating  with 
excess  of  moist  silver  oxide  gave  a  substance,  ri§ 
1*4640,  possibly  2-hydroxy -Ae-menthen-3- one. 

R.  J.  W.  Le  Fevre. 

Piperitone.  X.  Synthesis  of  certain  mentha- 
dienes,  menthenes,  and  menthanols.  J.  Read 
and  A.  J.  Watters  (J.C.S.,  1929,  2165—2172).— 
Piperitone  reacts  readily  with  the  appropriate  Grig- 
nard  reagents  to  form  directly  3-substituted  homo- 
logues  of  a-terpinene ;  intermediate  A1-menthenols 
cannot  be  isolated.  The  following  A1 :3-menthadienes 
are  described  :  3 -methyl-,  b,  p.  184 — 186°/737  mm., 
df  0*8585,  nf>  1*4845;  3-ethyU,  b.  p.  83— 86°/15  mm., 
199— 2Q2°/737  mm.,  df  0*8631,  nf  1‘4854 ;  3-n -propyl-, 
b.  p.  104 — 10G°/14  mm.,  df  0*8872,  »S  1*4865  ;  3- 
phenyl b.  p.  145 — 148°/15  mm.,  df  0*9552,  1*5525. 

The  first  three  hydrocarbons  were  slightly  dextro¬ 
rotatory  when  prepared  from  dl- piperitone  owing  to 
interaction  between  the  Grignard  reagents  and  the 
lsevorotatory  impurity  present  in  the  Eucalyptus 
piperitone  used. 

In  contrast  to  the  above  results,  both  l-menthone 
and  d~i$omenihon®  react  with  Grignard  reagents  to 
give  3-substituted  menthan-3-ols ;  the  following  are 
recorded  :  3-methyl-,  b.  p.  101 — 102°/17  mm.,  [a}£ 
—647°,  df  0*8964,  n?>  14605;  3 -ethyl-,  b.  p.  112— 
113716  mm5J  217—2197759  mm.,  [a]19  +1*54°,  df 
0-8992,  1*4650  ;  3 -n-propyl-,  b.  p.  123— 125°/16 

mm.,  [a]g  ~~0*68°,  df  0*8957,  1*4664;  3 -phenyl-, 
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b.  p.  170—172°/18  mra.,  [«]g  -22*87°,  df  0*9872, 
1*5265;  3-methyi4soinenthan-3*ol,  b.  p.  105 — 106°/ 
20  ram.;  3-ethyl-,  b.  p.  105 — 106710  mm,,  and 
3-phenyl-,  b.  p.  150 — 15279  mm.  Each  of  the  fore¬ 
going  menthanols  undergoes  dehydration  by  heating 
with  anhydrous  oxalic  acid  or  sodium  hydrogen 
sulphate  to  the  corresponding  known  substituted 
menthone.  The  products  from  piperitone  are  indi¬ 
viduals,  but  those  from  the  menthones  are  probably 
mixtures  of  stereoisomerides.  None  of  the  ketones 
reacts  with  magnesium  isopropyl  iodide  (steric  hind¬ 
rance  ?). 

2-Piperitone  and  d-isomenthone  gave  gummy  com¬ 
pounds  when  treated  with  specially  prepared  mag¬ 
nesium  bromide  under  ether ;  f-menthone  gave  a 
crystalline  compound ,  2G10H18O,MgBr2.  Recovery 
of  the  ketones  from  these  by  addition  of  water  gave 
a  partly  “  inverted  ”  d-isomen thone  and  a  completely 
raeeraised  piperitone,  suggesting  that  the  com¬ 
plexes  should  have  some  such  enol  formula  as 

Lit  Q*  (MgBr2)  ,llv  O'CR  pjpCritonc  reacts  with 

alcoholic  potassium  cyanide  to  yield  a  stable  dicyelic 
anhydmmide ,  CnH;l7ON,  b.  p.  151—153713  mm.,  df 
0*9720,  %i J  14680.  R.  J.  W,  Lb  Feyre. 

Camphenes  acylated  in  the  exposition.  P. 
Jaw  and  M.  Quaedvueq  (Ber.,  1929,  82,  [B\  2311 — 
2322:  cf.  A.,  1927,  883). — w-Acetylcampfiene,  b.  p. 
112*6—114°  (corr.)/14  mm.  df' 1 0*98178,  [«]?}  -43*66°, 
is  prepared:  (i)  yield  10*7%  by  the  action  of  aceto¬ 
nitrile  on  the  product  of  the  action  of  magnesium  and 
broinocamphene  in  ether  (intermediate  ketimine  hydro- 
chloride,  decomp.  171—173°),  (ii)  yield  2-3%  from 
camphene,  acetyl  chloride  (preferably  bromide),  and 
magnesium  bromide  in  ether,  and  (iii)  yield  5*2% 
from  camphene,  acetyl  chloride,  and  tin  tetrachloride 
in  ether.  The  semicarbazone,  in.  p,  199*5 — 200*5° 
(eorr. :  decorap.),  and  oxime,  m,  p.  (indef.)  95—105°, 
are  described.  As  an  a$-u  nsaturated  ketone  it  ex¬ 
hibits  halochromism  when  treated  with  concentrated 
mineral  acids.  It  is  reduced  by  hydrogen  in  presence 
of  spongy  platinum  to  acetylmocam pha ne ,  b.  p.  117°/ 
11  mm.  {semicarbazomx  m.  p.  203°  (decomp.) j.  It  is 
oxidised  by  permanganate  to  acetic  acid  and  camph- 
enilone.  With  magnesium  methyl  iodide  it  yields 
ill -defined  products,  whereas  it  is  converted  by  mag¬ 
nesium  phenyl  bromide  through  the  non-isolable 
car  bind  into  the  hydrocarbon ,  G8H14}CICH*CPhICH2, 
b.  p.  126 — i27°/0\19  mm.,  readily  auto-oxidised  with 
elimination  of  the  methylene  group  as  formaldehyde. 

*  **  Grignarcled  99  <*  -  bromocamphene  and  isovalercnitrile 
afford  m4mmkrylcamphene,  b.  p.  131 — 132°/9  mm., 
dP*  0*9437  [semicarbazone,  m.  p.  186—187°  (decomp.)]. 
The  action  of  benzonitrile  on  “  Grignarded 15  ca-brorao- 
camphene  is  remarkable  for  the  stability  of  the  inter¬ 
mediate  ketimine,  b.  p.  132 — 133704  mm.  (hydro¬ 
chloride,  decomp.  213*5 — 214*5°;  chloroplalinate ). 

<0 -Be nzoylcam phene  has  b.  p.  137 — 138*570*7  mm., 
df 3  1*0568.  It  is  oxidised  by  permanganate  to 
benzoic  acid  and  camphenilone.  Hydrogen  bromide 
in  glacial  acetic  acid  is  added  with  quantitative  pro¬ 
duction  of  co-benzoylbornyl  bromide,  111.  p,  73°, 
smoothly  transformed  into  co~benzoylborneoL  The 
carbonyl  group  of  o>  -benzoylcamphene  does  not  react 


c-OHrcPh, 


with  the  customary  ketonic  reagents.  The  action  of 
magnesium  methyl  iodide  gives  the  hydrocarbon 
described  above  from  o-acetyleamphene  and  mag¬ 
nesium  phenyl  bromide.  With  the  last-named  reagent 
co-benzoylcamphene  appears  to  yield  mainly  the  com¬ 
pound  (I),  b.  p,  176 — 17770*5  mm.,  m.  p.  83 — 84°, 
which  is  shown  to  contain  one  ethylenic  linking. 
Oxidation  of  the  hydrocarbon  with  permanganate  is 
complex  and  yields  only  benzoic  acid;  this  is  true 
also  for  ozonisation. 

CH*”CH— CMea  CKr<}  H— CH, 

I  "  vHj  j  [  9Mes  | 

a.)  CII'-CH— C  CH— I - CH  (II  )  I 

V  £ 

CPIyCH 

The  action  of  magnesium  phenyl  bromide  on 
phenylcamphylidenedihydrofuran  (be.  ciL)  gives  ««- 
diphenyl- p 4r icyclenylethylene  (II),  b.  p.  183 — 186°/0*o 
mm.,  m.  p.  70—71°,  which  absorbs  markedly  more 
than  1  rook  of  hydrogen  and  is  converted  by  ozone 
into  benzophenone  and  tricyclenic  acid.  The  oxygen 
bridge  of  furan  appears  less  stable  than  usually  con¬ 
sidered  towards  Grignard  reagents.  The  formulation 
of  the  furan  derivative  is  thus  confirmed,  but  it  is 
not  completely  homogeneous ;  when  oxidised  it  yields 
small  amounts  of  camphenilone,  due  to  the  presence 
of  oj-faenzoyleamphene.  H.  Wren. 

Constitution  of  Manasse's  p-hydroxy camphor 
and  a  new  method  of  preparing  epieamphor. 
III.  J.  Bredt  and  M.  Bredt-Savelsberq  [with  E. 
Bond]  (Ber.,  1929, 62,  [B],  22 14 — 221 6) . — p-Hydroxy- 
camphor  in  aqueous  solution  is  reduced  by  sodium 
amalgam  to  epieamphor,  m.  p.  182°  (semicarbazone, 
m.  p.  230°),  which  yields  bromoepicamphor,  m.  p. 
133° ,  [ccJIJ  —68°  in  ethyl  alcohol.  Manasse's  P-hydr- 
oxycamphor  is  therefore  2-hydroxy-3-ketocamphane. 

H.  Wren. 

New  crystalline  compounds  from  essential  oils. 
H.  Wienhaus  and  H.  Scholz  (Ber.  Schimmel,  1929, 
267 — 282). — I.  Bulnesol,  a  compound  occurring 
with  guaiol  in  guaiacum  wood  oil.  When 
guftiacum  wood  oil  is  triturated  with  acetone  and  the 
filtered  solution  is  cooled  in  a  freezing  mixture,  an 
unsaturated,  dicyelic,  tertiary  sesquiterpene  alcohol 
bulnesol,  C15H260  (I),  m.  p.  69 — 70°,  b.  p.  136— 
138°/4  mra.,  dn  0*9389,  n7Q  148915,  isomeric  but  not 
identical  with  guaiol,  separates.  The  potassium 
derivative  is  converted  by  phfchalic  anhydride  in 
xylene  and  subsequent  acidification  into  a  liquid 
hydrogen  phihalaie  (amorphous  silver,  m,  p.  indefinite, 
103—109°,  and  potassium  salts,  amorphous  phenyl - 
■urethane,  and  x-naphthylurethane,  oily  chromate). 
Bulnesol  is  not  reduced  by  hydrogen  and  platinum 
in  methyl  alcohol,  but  in  acetic  acid  solution  it  is 
converted  into  the  saturated  dihydrobulnesol,  m.  p. 
75 — 76°  (liquid  chromate) .  Oxidation  with  aqueous 
•  potassium  permanganate  in  benzene  solution  at  0° 
converts  I  into  a  ketoglycol,  C15H^O(OH)2,  m.  p.  173°, 
but  no  crystalline  acid  could  be  obtained.  Oxidation 
with  45%  hydrogen  peroxide  in  acetic  acid  at  25° 
yields  a  liquid  substance,  C12H2203,  the  trihydrie 
alcohol  similar  to  that  obtained  by  the  oxidation  of 
guaiol  not  being  obtained.  When  I  is  heated  with 
85%  formic  acid  the  corresponding  unsaturated 
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hydrocarbon,  bulnesene  (II).  C15Hn,  b.  p.  113*5 — 
115°/6  mm.,  &»  0*9149,  ng  1*50467,  aD  -144° 
(1  in  1  dm.  tube),  which  is  probably  a  mixture  of 
isoinerides,  is  obtained.  A  similar  mixture  is  obtained 
by  heating  I  with  zinc  at  250°.  Catalytic  reduction 
of  II  with  platinum-black  in  acetic  acid  yields  a 
saturated  hydrocarbon,  C15H28,  b.  p.  107 — 109°/5 
mm,  d*  0-8910,  ri$  147994,  ocD  -12*7°. 

II.  Cryptoraeradol,  a  sesquiterpene  alcohol 

from  Japanese  cedarwood  oil.  By  removal  of 
primary  and  secondary  alcohols  from  this  oil  (from 
Cryptomeria  japonica,  Don.)  by  heating  with  phthalic 
anhydride  in  benzene  first  at  80°  and  again  at  130°  and 
fractionation  of  the  unesterified  portion  is  obtained 
an  unsaturated,  tertiary  sesquiterpene  alcohol,  crypto- 
meradol ,  C1GHO60  (III),  m.  p.  79—80°,  b.  p.  141— 
142° /4  mm.,  "d80  0*9515,  n%  149317,  aD  +24*2° 
(methyl  ether,  b.  p.  133*5— 134*5°/5  mm.,  cP  0*9503, 
lift  149601,  +34*1° ;  amorphous  hydrogen 

phthalate ,  ph enylu r ethane ,  and  a-naphthylurethane ; 
liquid  chromate) .  This  is  reduced  by  hydrogen  and 
platinum -black  in  acetic  acid  at  20°/751  mm.  to  the 
saturated  dihydro- -derivative,  m.  p.  81 — 82°  (liquid 
chromate),  the  methyl  ether  being  similarly  reduced 
to  dikydrocryptomeradyl  methyl  ether,  b.  p.  124*5— 
125*57p  mm.,  P  0*9365,  ng  148626,  aD  +11*3°. 
Oxidation  of  III  with  potassium  permanganate  at  0° 
yields  a  substance,  in.  p.  107 — 108°,  probably  the 
trihydric  alcohol  C15H26(OH)3,  but  no  crystalline 
acid  could  be  isolated. 

III.  Germacrol,  a  crystalline  compound  from 
Bulgarian  geranium  oil.  The  solid  fraction  of 
Bulgarian  geranium  oil  (described  erroneously  as 
trieosane,  C^H^,  by  Rovcsti ;  Notiz.  chim.-ind.,  1927, 
2,  438)  has  the  composition  C^H^O  and  is  given 
the  name  germacrol  (IV),  m.  p.  54 — 55°,  d87  0*9549, 
nf}  1*51610,  optically  inactive.  By  reduction  with 
platinum  -black  and  hydrogen  in  acetic  acid,  6  atoms 
of  hydrogen  are  absorbed  and  fractionation  of  the 
product  yields  two  fractions,  b.  p.  120 — 123°/3*5  mm., 
dM  0*9156,  rift  147662,  and  b.  p.  123 — 126°/3*5  mm., 
dr°  0*9188,  ?i%  147838,  both  having-  the  composition 
C1GH„0O.  Germacrol  probably  contains  only  two 
double  linkings  and  an  oxide  ring  which  is  converted 
into  a  tertiary  alcohol  group  in  the  hexahydro-com - 
pound.  In  agreement  with  this,  IV  yields  no  colour 
with  chromic  oxide  in  carbon  tetrachloride,  whilst 
the  hexa hydro-derivative  becomes  reddish-yellow, 
and  with  sodium  in  anhydrous  ether  gives  a  sub¬ 
stance  resembling  an  alkoxide.  J.  W.  Baker. 

I»Difenchyl  ether  and  1-difenchene.  0.  Zeit- 
schel  (Ber.  Schimmel,  1929,  317 — 324). — Z-Fenchyl 
alcohol  is  converted  by  10%  of  sulphuric  acid  at  100° 
into  1  -difenchyl  ether,  b.  p.  151 — 152°/4  ram.,  df  0*946, 
u‘d  1*48439,  [a]D  —74*00°,  which  is  unattacked  by 
heating  with  sodium,  but  is  oxidised  by  hot  nitric 
acid  (d  1*355)  to  fenchonc.  The  ether  is  not  obtained 
by  heating  fenchyl  alcohol  in  benzene  solution  with 
fused  zinc  chloride,  the  product  of  this  reaction  being 
\-difenchene,  b.  p.  158°/4  mm.,  321 — 325°/751  mm., 
d 15  0*9488,  nl  1*50762,  [a]D  -5*15°.  J.  W.  Baker. 

Furan  compounds  derived  from  sugars.  IV. 
Compounds  from  hyclroxymethylfurfuraldeliyde 
and  acid  amides  and  glycine  anhydride.  J. 


Kara  shim  a  (Z.  physiol.  Chera.,  1929,  484,  268 — 
271). — <0 -Hydroxy  methylfurfuraldehyde  and  carb¬ 
amide  react  in  aqueous  solution  at  100°  in  an 
atmosphere  of  carbon  dioxide,  forming  a  small 
amount  of  a  compound,  C8H1204N4,  m.  p.  164°.  With 
ethyl  carbamate  and  acetamide  in  presence  of  a 
CH~CH  trace  of  hydrochloric 

HOCH.-BO'ij'CHINHR),  R=:c0^t"3  2/ 

speetivcly),  m.  p.  173° 
and  206°,  respectively,  result  in  yields  of  31*8%  and 
18*7% ;  benzamide  yields  the  substance  C20H18O4N2, 
m.  p.  180°. 

o>-Acetoxy  methylfurfuraldehyde  condenses  with 
glycine  anhydride  in  presence  of  acetic  anhydride 
and  sodium  acetate  at  120 — 130°,  affording  2  :  5*di- 
Jceto  -  3  :  6-d*  -  <*>  -  acetoxymethylfurfu rylidenepiperaz me, 
m.  p.  220°  (decomp.).  H.  Burton. 


Preparation  and  properties  of  new  furan  com¬ 
pounds.  H.  Wienhaus  and  H,  Leonhardi  (Ber. 
Schimmel,  1929,  223 — 232).— (3-2-Furylacraldehyde 
(Konig  and  Hey,  A.,  1926,  175)  is  reduced  with 
hydrogen  at  80°/20  atm.  in  alcoholic  solution  with  a 
nickel  catalyst  to  2 -furfur ylaceta Idehyde,  h.  p.  59 — 
61°/4  mm.,  cP  1*074,  147818  (semicarbazone,  m.  p. 

82 — 83°;  dimethylacetal,  b.  p.  77°/4  mm.,  d*°  1*026, 
1*45502),  together  with  a  fraction,  b.  p.  01 — 76°/ 
4  mm,,  which  is  probably  the  corresponding  alcohol. 
Similar  reduction  of  oc-2-furyl  -  A^-hexadien-s-one 
(Rohmer,  A.,  1898,  i,  300)  at  100°  gives  y-furfuryl- 
butyl  methyl  ketone ,  b.  p.  93 — -95°/2  mm.,  0*995, 
it*  1*47023  (semicarbazone,  m.  p.  121 — 122°).  Fur- 
furaldehyde  condenses  with  methyl  isobutyl  ketone 
in  the  presence  of  2%  alcoholic  potassium  hydroxide 
to  give  (3 -2  -/«  ryl  -  a  -  isop  ropylv  i  nyl  methyl  ketone  (or  ? 
(3-2 -furylvinyl  \mbutyl  ketone),  b.  p.  1 15 — 116°/3  mm., 
d 120  1*011,  nf>  1*55282  ( semicarbazone ,  m.  p.  175 — 176°). 
Reduction  of  furfu  ryl  i  dene  mesityl  oxide  at  140 — 
150°/24  atm.  yields  (3  -  2  -  tetrakydrqfurylethyl  iso  butyl 
ketone ,  b.  p.  103 — 106°/3  ram.,  dn  0*939,  wj  144982. 
Furfuraldehydo  condenses  with  butyl  acetate  in  the 
presence  of  sodium  to  give,  in  poor  yield,  butyl 
(3-2-/ urylacrylaie,  b.  p.  117 — 118°/3  mm.,  cP  1*045, 
Ilf,  1*53361,  The  corresponding  isoamyl  ester,  b.  p. 
136 — 139°/5  mm.,  cP  1*025,  rift  1*52438,  is  similarly 
prepared.  J.  W.  Baker. 

Hoesch  syntheses  of  phenolic  ketones.  III. 
Condensation  of  phenylcyanopyruvic  esters  with 
polyhydric  phenols.  W.  Borsche  and  J.  Niemann 
(Ber.,  1929,  62,  [B],  2043— 2045).— Ethyl  phenyl- 
cyanopyruvatc  reacts  with  resorcinol  in  glacial  acetic 
acid  in  presence  of  zinc  chloride  and  hydrogen 
chloride,  yielding  ethyl  1-hyd roxy - 3 -ph e nylcoumari n - 
4 -carboxylate  (+H20),  m.  p.  190 — 191°,  hydrolysed 
to  "  -hydroxy  -  3  -phenylcou  marinA- carboxylic  acid 
(+H20),  m.  p.  300 — 301°.  Ethyl  l-meihoxy-^phenyl- 
coumarinA-carbozylate,  m.  p.  123 — 124°  (from  the 
hydroxy-ester  and  diazomethane)  yields  successively 
7 - methoxy-3 -ph e nylcoumarin -4-carboxylic  acid,  m.  p. 
288°,  and  7-raethoxy-3-phenylcoumarin,  m.  p.  124°. 
Under  similar  conditions,  orcinol  and  ethyl  phenyl - 
cyanopyruvate  afford  ethyl  7 ( ?) -hydroxy -3-phe?iyl-&(  ?)- 
methylcoumarin-4;- car  boxy  late,  m.  p,  231°,  whereas 
phloroglucinol  yields  ethyl  5  :  7 -dihydrox y-3-ph enyl - 
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coumarinA-carboxylate ,  decomp.  298°.  Ethyl  aeeto- 
acetate  and  resorcinol  give  7 -hydroxy-4-methyl- 
coumarin.  H.  Wren. 


\OH 

JCHO 


cbh,n 


Fhthalein-metal  compounds.  E,  Bures,  J. 
Bergauer,  and  A.  Kracik  (Casopis  Ceskoslov.  Lek., 
1928,  8,  180 — 183 ;  Chcm.  Zentr.,  1929,  i,  2532).— 
Mercury  fluorescein  [potassium,  m.  p.  85°  (decomp.), 
sodium,  lithium ,  and  barium  salts),  mercury  dibromo- 
fluorescein  (corresponding  salts),  and  mercury  phenol- 
phthalein  (corresponding  salts)  are  described. 

A.  A.  Eldridge. 

Aldehydofluorescein  and  dyes  derived  from  it. 
It.  N.  Sen  and  K.  N.  Banerjea  (J.  Indian  Chem. 
Soc.,  1929,  6,  505 — 516). — The  Reimer-Tieraann 
reaction  with  fluorescein  (oxime,  not  melted  at  260°) 
affords  aldehydoflworescdn  (I), 
not  melted  at  260°  (45% 
yield ;  ph  enylhydrazone,  semi - 
carbazone,  and  dioxime,  all 
in.  p.  above  260°),  which 
dyes  wool  and  silk  with  a 
deep  orange  shade.  Alkaline 
solutions  of  I  are  red  with  a 
subdued  green  fluorescence.  Condensation  of  I  with 
aminoazobenzene,  jp-toluidine,  'p-nitroaniline,  benz¬ 
idine,  o-,  m-,  and  jLphenylene  diamines,  and  rosaniline 
affords  the  corresponding  azomeihines ,  all  of  which 
have  m.  p.  above  260°.  These  dye  wool  and  silk 
with  shades  varying  from  yellow  to  brown.  Con¬ 
densation  of  I  with  dimcthylaniline  gives  pp’-tetra- 
methyld iam in odipkenyl fl  aoresceinylmethane ,  m,  p.  70 — 
72°,  oxidised  by  lead  peroxide  to  a  blue  dye.  The 
corresponding  d  iph  enylfluoresce  inyl  meth  an  e  deriv¬ 

ative,  not  melted  at  260°,  from  o-cresotic  acid  and  I 
is  oxidised  by  nitrosyl  sulphate  at  50—60°  to  a  red 
dye.  This  gives  a  deep  brown  shade  to  wool  and  silk. 
The  pyronine  dyes  from  m-dimethylaminophenol  and 
resorcinol  and  I  give  wool  and  silk  bluish -violet  and 
orange-red  shades,  respectively.  Fluorescein  and 
m-dimethylaminophenol  afford  a  dye,  softens  at  245° 
(dyes  bluish-pink),  whilst  the  pentahromo  Aovivativo 
of  the  pyronine  from  resorcinol  and  I  dyes  with  a 
deep  red  shade.  H.  Burton. 


Condensation  of  esters  with  resorcinol, 
dimethylaniline,  and  m-diethylaminophenol, 
R.  N.  Sen  and  A.  Mukherji  (J.  Indian  Cliem.  Soc., 
1929,  6,  557 — 563). — When  ethyl  benzoate  (1  mol.) 
is  heated  with  resorcinol  (2  mols.)  and  zinc  chloride 
at  180°  in  a  current  of  hydrogen  chloride  (cf.  A.,  1925, 
i,  554)  an  improved  yield  of  resorcinolbenzein  (Sen 
and  Sinha,  A.,  1924,  i,  288)  (potassium  salt;  bromo- 
dcrivative,  decomp,  200°)  is  obtained.  The  following 
are  prepared  similarly,  using  the  appropriate  ester  : 
resorcmol-o-nitrobenzein ,  not  melted  at  290° ;  -o- amino- 
benzein ;  -p -aminobenzein,  deeomp,  290°  (dibromo- 
derivative) ;  -naphthalein,  not  melted  at  290°  (tetra- 
broroo-derivative,  decomp.  260°);  -stearein  (I),  and 
- ole-ein  (ii),  softens  at  140°  (b&rabromo-derivative, 
C3QH3603Br6).  These  compounds  dye  wool  and  silk 
with  shades  varying  from  yellow  to  red  (bromo- 
derivatives),  and  alkaline  solutions  are  deep  red, 
showing  usually  a  green  fluorescence  when  diluted. 
The  difference  in  solubility  of  I  and  II  in  benzene  is 
utilised  in  their  separation  from  the  reaction  mixture 


obtained  from  olive  oil  and  resorcinol.  Dyes  similar 
to  the  above  are  formed  analogously  from  resorcinol 
and  castor  and  coconut  oils.  When  ethyl  benzoate 
(1  mol.)  and  resorcinol  (1  mol.)  are  heated  at  140°  in 
presence  of  zinc  chloride,  2  :  4-dihydroxybenzophen- 
one  results ;  pyrogallol  yields  similarly  2:4:  6-tri¬ 
hydroxy  benzophenone.  The  former  ketone  reacts 
with  1  mol.  of  resorcinol  at  180°,  giving  resorcinol - 
benzein. 

Dimethylaniline  condenses  with  ethyl  benzoate  and 
salicylate  in  presence  of  phosphoryl  and  zinc  chlorides, 
yielding  malachite -green  and  o -hydroxymalachite- 
green  (bluish -green ;  the  colours  given  in  parentheses 
arc  the  shades  on  wool,  silk,  and  tan  nine  d  cotton), 
respectively.  m-Diethylaminophenol  and  ethyl  benz¬ 
oate,  anthranilate,  and  stearate  in  presence  of  zinc 
chloride  condense  to  benzorhodamine ,  softens  at  210° 
(bluish-red),  anthranilorhodamine,  and  stmrorhod- 
amine  (pink),  respectively.  *  H.  Burton. 


Behaviour  of  anthocyanins  at  varying  hydro¬ 
gen-ion  concentrations,  B.  H.  Buxton  and  F.  V. 
Darbishtre  (J.  Genetics,  1929,  21,  71 — 80). — Antho¬ 
cyanins  are  differentiated  as  of  the  blue  or  red  group 
according  to  the  reaction  of  coloured  flowers  in  media 
of  varying  hydrogen-ion  concentrations.  The  effect 
of  yellow  flavones  on  the  colours  is  considered. 

Chemical  Abstracts. 

Cyclic  sulphides.  IV.  J.  von  Braun  and  K. 
Weissbach  (Ber.,  1929,  62,  [£],  2416—2425 ;  cf. 
A.,  1925,  i,  1445) —Addition  of  a  solution  of  benzyl- 
thiolaeetyl  chloride  in  chloroform  to  aluminium 
chloride  covered  with  carbon  disulphide  affords  benzyl 

On  .g 

chloride  and  4-ketotsothioehroman,  C6H4<^  2  ) 

LG  LIJj 

m.  p.  64°  (cf.  Lesser  and  Mehrlander,  A.,  1923,  l,  827) ; 
the  semicarbazone,  m.  p.  236°,  and  condensation 
piroduct  with  isatin,  C17H1102NS,  m.  p.  255 — 260° 
(decomp.)  after  darkening  at  220°,  are  described. 
Reduction  of  the  ketone  by  Clemmensen’s  method 

J  CH 

leads  to  l-methyllhiopJithalafi p- 


115 — 116°/16  mm.  (methiodide,  m.  p.  137^;  mercuri- 
chloride  compound,  m.  p.  121°),  which  is  prepared 
synthetically  from  a-methyl-o-xylylene  bromide  and 
potassium  monosulphide.  With  potassium  disul¬ 
phide,  the  bromide  yields  the  substance 

b.  p.  145 — 150°/13  mm.,  m.  p.  40°. 

Phenyl  <x,-?nethylbenzyl  sulphide,  b.  p.  167 — 170°/15 
mm.,  is  prepared  by  the  action  of  amalgamated  zinc 
and  hydrochloric  acid  on  phenaeyl  phenyl  sulphide 
or  on  a  mixture  of  acetophenone  and  thiophenol ;  the 
corresponding  sulphone  has  m.  p.  114°.  The  isomeric 
phenyl  $-phenylethyl  sulphide,  b.  p.  188°/16  mm. 
(sulphone,  m.  p.  58°),  is  derived  from  gUphenylethyl 
bromide  and  the  sodium  compound  of  thiophenol. 

4-Ketoisothiochroraan  is  reduced  by  sodium  amal¬ 
gam  to  4,-hydroxyisothiochroman,  b.  p.  138— 140°/0*1 
mm.,  converted  by  phosphorus  trichloride  into  4 -chloro- 
iso thiochroman,  b.  p.  117°/0-4  mm.  Either  chloro-  or 
hydroxy-compound  is  transformed  by  zinc  and  hydro¬ 
chloric  acid  into  tsothioehroman  in  poor  yield.  If 
the  hydroxy- compound  is  heated  above  200°  or,  pre- 
ierably,  distilled  with  potassium  hydrogen  sulphate 
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in  a  vacuum,  isathiochromm,  GftH4<7  2  i  ,  b, 

CH“CH 


124°/13  mm,,  is  obtained;  it  is  distinguished  from 
wthiochroman  by  the  readiness  with  which  it 
becomes  polymerised. 

Reduction  of  ketossothiochromanoxime  with  sodium 
and  alcohol  causes  rupture  of  the  heterocyclic  ring 
with  formation  of  ot-o 4olylethylamine,  b.  p.  89—01°/ 
14  mm.  (hydrochloride,  m,  p.  173° ;  picrate,  m.  p.  206° ; 
quaternary  methiodide,  m.  p.  176°,  degraded  to 
o-methylstyrene),  and  a  base  SH*CH2*C6H4*(MMe*NH«, 
or  G6H4Me^CH(NH2)»CH2*SHJ  b.  p*  144—146°  (; picrate , 
m,  p.  168° ;  unstable  hydrochloride).  If,  however, 
the  oxime  is  reduced  by  sodium  amalgam,  the  product 
is  4,-aminoimthiochroman,  b.  p.  153 — 155°/14  mm. 
(hydrochloride,  m.  p.  229° ;  picrate,  m.  p.  219°).  When 
cautiously  treated  with  methyl  iodide,  the  amine  gives 
the  quaternary  iodide,  CJ2HX8NSI,  m.  p.  162°,  con¬ 
verted  by  treatment  with  silver  oxide  and  distillation 
into  tsothiochromen  and  ^dimethylaminoisothio  - 
chronmn,  b.  p.  154— 155°/13  mm.  (very  hygroscopic 
hydrochloride;  picrate,  in.  p.  113°). 

p -Phenyhihylthiolacetic  mid,  m.  p.  61°,  b.  p.  1857 
4  mm.,  prepared  from  ehloroaeetic  acid,  sodium  hydr¬ 
oxide,  and  p-phenylethyl  mercaptan,  is  converted  into 
the  corresponding  chloride,  b.  p.  175 — 176°/ 15  mm., 
which  is  transformed  by  aluminium  chloride  into 
p-phenylethyl  chloride  and  l-keto-6 : 1-benzohcxa* 

methylene  sulphide ,  T  b.  p.  181 — 

183*715  mm.  (oxime,  m.  p.  151— loz  ;  semicar  bazone, 
m.  p.  244°).  Similarly,  y-phenylpropylthiolacelic  acid , 
b.  p.  187— 188°/0*6  mm.,  yields  the  corresponding 
chloride,  b.  p.  193 — 195°/13  mm.,  converted  by 
aluminium  chloride  into  y-phenylpropyl  chloride  and 


<rti 


ketobenzokeptameikyhne  sulphide, n  jr  ^  H^CH, 

b,p.  16070*4  mm.  ^ 

Fhenaeyl  bromide  is  transformed  by  dimethyl- 
amine  in  benzene  into  phenacyldimethylamine,  b.  p. 
126— 128°/18  mm.  (picrate,  m.  p.  150°).  The  base 
is  converted  by  zinc  in  hydrochloric  acid  solution  into 
dimethylamine,  ethylbenzene,  and  (!)  a-chloroethyl- 
benzene.  '  H.  Ween. 


Sulphur-containing  hydroxy  qumones  [thio- 
naphthens].  I.  G.  Farbentnd.  A.-G. — See  B., 
1929,  807. 

Condensation  products  and  vat  dyes  of  the 
benzanthrone  series.  I.  G.  Fabbenind.  A.-G. — 
See  B.,  1929,  SOS* 

Preparation  of  2-phenylpyrroline.  P.  Lipf  and 
H.  Seeles  (Ber.,  1929,  "62,  [B],  2456 — 2458). — 
y-Chlorobufcyronitrile  is  converted  by  magnesium 
phenyl  bromide  in  ether  into  2 -phenylpyrroline,  m.  p. 
45°,  b.  p.  118°/11  mm.  (hydrochloride,  m.  p.  206 — 
207°),  converted  by  phthalic  anhydride  into  y-phthal* 
imidopropioplienone.  H.  Wren. 

Existence  of  the  p -indole  ring.  H,  Sobotka 
(Ber.,  1929,  62,  [B],  2191—2194;  of.  von  Braun,  A., 
1912,  i,  497 ;  Ferber,  this  vol.,  308). — Unsuccessful 
attempts  to  obtain  the  hypothetical  jp-dihydroindole 
are  described.  Treatment  of  p-phenylethyl  bromide 
with  nitric  acid  (d  1-52}  at  —70°  affords  [*-p -niiro- 


pkenylethyl  bromide,  m.  p.  68°;  the  by-products  con¬ 
tain  p-m-nitrophenvlethyl  bromide  in  considerable 
amount,  p-p *Nitrophenyleihyl  chloride ,  m.  p.  48°, 
is  similarly  prepared  in  satisfactory  yield.  Reduction 
of  the  nitro- compounds  in  alcoholic  solution  in 
presence  of  platinum  oxide  leads  smoothly  to  p-p- 
bromoethylaniline  hydrobromide,  m,  p.  219°  (decomp.) 
[corresponding  hydrochloride,  m.  p.  214 — 216°  (de- 
comp.)],  and  p-P -chloroethylaniline  hydrochloride,  m.  p. 
210 — 211°  (decomp.).  p~$-Bromoethylbcnzanilide  has 
m .  p.  137°.  'p-P-Bromoethylaniline,  when  heated  in 
ether  at  a  temperature  not  exceeding  65°,  appears  to 
yield  the  base,  GH2BrCH2C6H4*NH*[CH2]2*CgH4‘NH2, 
and  products  of  high  mol.  wfc.  H.  Wren. 

4-Fheny ldihy dr o -2-pic olone .  W.  Gohdes  (J. 
pr.  Client,,  1929,  [ii],  123,  169 — 188). — The  main 
product  of  the  hydrolysis  of  ethyl  4-phenyidihydro-2- 
picolone-3  :  5-diearboxylate  (ethyl  6 -ke to -4-phenyl - 
2-methyltetrahydropyridine-3  : 5-dicarboxylate)  (I) 
(Knoevenagel.  and  Brunswig,  A.,  1902,  i,  640)  with 
boiling  8%  sodium  hydroxide  is  ethyl  B-ketoA-phenyl- 
2~methyltetrahydropyridine-*i-carboxylate  (II),  m,  p. 
156°  (also  obtained  by  heating  I  with  sodium  acetate 
and  acetic  anhydride).  Contrary  to  Knoevenagel 
and  Brunswig  (loc*  cit.),  only  a  very  small  yield  (29%) 
of  the  corresponding  free  acid  (III),  +H20  and  an¬ 
hydrous,  m.  p.  199 — 202°  (decomp.),  could  be  ob¬ 
tained.  In  agreement  with  the  resistance  of  II  to 
hydrolysis,  the  free  acid  could  not  be  csterified. 
Attempted  hydrolysis  of  II  converts  it  into  y-aeeto- 
p-phenylbutyric  acid.  Great  difficulty  was  found  in 
deearboxylating  III  by  heating  at  190°.  From  the 
product,  having  an.  indefinite  m.  p.  130—270°,  only  a 
small  quantity  of  a  substance,  m.  p.  indefinite  285° 
(decomp.),  could  be  isolated.  This  is  erroneously 
described  by  Knoevenagel  and  Brunswig  as  4-phenyl - 
dihydro -2-picolone,  but  a  mol.  wt.  determination 
shows  that  it  consists  of  a  double  molecule  formed  by 
union  of  two  dihvdropyridine  nuclei  during  decarb¬ 
oxylation.  By  dry  distillation  of  III,  however,  4- 
phenyldih3rdro-2-pico!one#  m.  p.  141°,  is  actually 
obtained  and  is  identical  with  the  specimen  obtained 
by  the  method  of  Vorlander  and  Knoetzsch  (A.,  1897, 
i,  285)  and  described  by  them,  as  the  amide  anhydride 
of  y-aeetyl-p-phenylbutyric  acid  (lit.  m.  p.  137°). 
This  product  has  the  correct  (mono)  mol.  wt.,  and  the 
specimens  obtained  by  either  method  are  converted 
by  distillation  with  zinc  in  a  current  of  hydrogen  into 
4 -phenyl-2 -me  thy  lpyridinc  [Biilow  and  Issler,  A., 
1903,  i,  718;  picrate,  m.  p.  210—213°  (decomp.)  (lit. 
203°) ;  perchlorate,  ra,  p.  142 — 143°;  chloroplatinate, 
m.  p.  211 — 213°  (decomp.) ;  chloroaurate,  m.  p.  161— 
163°].  J.  W.  Baker. 

Stereoisomerism  in  substituted  1  :  2  :  3  :  4- 
tetrahy droqiiinoliiies,  I.  S.  G.  P.  Plant  and 
R.  J*  Rosser  (J.C.S.,  1929,  1861— 1870).— 2  : 3-Di- 
methylquinoline,  prepared  by  a  modification  of 
Pfitzinger’s  method  (A.,  1898,  i,  207),  yields  on  re¬ 
duction  the  cis-  and  transforms  of  2  :  3-dimethyl- 
1:2:3: 4-tet rahydroq u incline ,  (A),  m.  p.  38 — 39° 
(benzoyl  derivative,  m.  p.  92° ;  hydrochloride,  m.  p. 
240 — 243°,  picrate ,  m.  p.  178°),  and  (B),  liquid  (benzoyl 
derivative,  m.  p.  96 — 97° ;  hydrochloride,  m.  p.  169— 
170°}.  The  2  :  3  -  dimethyl  - 1  :  2  :  3  :  4-tetrahydro- 
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quinoline  described  by  Ferratini  (cf*  A*,  1893,  i,  602) 
is  a  mixture  of  the  two  forms,  whilst  the  compound 
described  by  von  Braun,  Gmelin,  and  Schnltheiss 
(A.,  1923,  i,  836)  is  the  B  modification,  although 
somewhat  impure.  A  method  of  separating  the  pro¬ 
ducts  is  described  and  the  relative  amounts  of  the 
two  forms  present  in  the  reduction  product  have 
been  determined  in  four  cases,  using  different  reducing 
agents. 

Reduction  of  2  :  3-dimethylA-keto- 1  :  4 -dihydroquin- 
olim ,  m.  p.  319—320°  (. hydrochloride ,  m.  p.  248—249°), 
with  sodium  amalgam  yields  first  2  :  3-dimethylquin- 
oline,  and  with  excess  of  the  reducing  agent  the  two 
teirahydro -compounds.  The  reduction  of  tetrahydro- 
acridone  (of,  A.,  1925,  i,  63)  probably  proceeds  by 
similar  stages. 

2  : 3-Diphenyl  quinoline  (of.  Pfitzingcr,  loc.  ctL) 
with  certain  reducing  agents  also  yields  a  mixture  of 
stereoisomerides,  2  ;  3 -diphenyl- 1  :  2  :  3  :  4 -tetrahydro- 
quinoline  (A),  m.  p.  130— 131°,  insoluble  in  aqueous 
hydrochloric  acid,  but  yielding  with  dry  hydrogen 
chloride  in  ether  a  hydrochloride,  m.  p.  198—199°; 
(nit  rosoa  mine,  m.  p.  150° ;  acetyl  derivative,  m,  p, 
145°) ,  and  (B),  m.  p.  92°  (hydrochloride,  m.  p.  239— 
242° ;  nitrosoamine,  m.  p.  138°).  The  effect  of  various 
reducing  agents  on  the  relative  proportions  of  the 
two  stereoisomerides  formed  lias  also  been  studied  in 
this  case. 

It  is  not  known  in  either  case  which  of  the  stereo¬ 
isomerides  has  the  cis-  and  which  the  con  figur¬ 

ation  (cf.  A.,  1928,  527).  The  bearing  of  the  results 
on  previous  work  on  stereoisomerism  in  polycyclic 
structures  is  discussed.  R,  Child. 

Derivatives  of  tetr  ahy  dr  ocarb  az  ole .  VIII. 
Formation  and  reactions  of  nitric  acid  addition 
products.  S.  G.  P.  Plant  and  K.  H.  Rutherford 
(J.C.S.,  1929,  1970—1975;  cf.  A.,  1926,  1151;  1928, 
1259). — The  9~o»,  -m-,  and  -ji-toluoyl-  and  -chloro- 
benzoyl-tetrahydrocarbazoles  all  give  with  nitric  acid 
in  glacial  acetic  acid  solution  5-ni tro-su bstitu  tion 
products;  the  9-p-toluoyl  and  9-p-chlorobenzoyl 
compounds  give  also,  like  9 -benzoyl  tot  rahydro- 
carbazole  (J.C.S.,  1923,  123,  676),  products  formed 
by  addition  of  OH  and  N02  at  the  double  linking. 

O-o -Toluoyltetrahydrocarbazole,  b.  p.  260— 270°/22 
mm.  (from  tetrahydrocarb azole  by  successive  treat¬ 
ment  with  magnesium  ethyl  bromide  and  o-toluoyl 
chloride),  on  nitration  yields  the  5- niiro* compound, 
m.  p.  154° ;  9-m -foluoyltetrahydrocarbazole,  b.  p.  280— 
290°/ 12  mm.,  gives  the  5-nitro-derivative,  m.  p.  148°, 
and  the  9-p dohtoyl  compound,  b.  p.  250 — 2S0°/12 
mm.,  m.  p.  126°,  gives  a  5-%/tro-derivative,  m,  p.  136°, 
and  the  additive  product,  1 1  -mtro~9-p4oliioyi~l0- 
hydroxyhexahydrocarbazole,  m.  p.  149°  (decomp.). 
9-o -CMorobenzoyh,  b.  p.  260 — 270°/20  mm.,  m.  p. 
117°  (5-niiro- derivative,  ra»  p.  195°),  9-m -chloro- 
benzoyl,  b.  p.  250 — 2S0°/lo  mm.,  m.  p.  93°  (5-rn^ro- 
derivative,  m.  p.  155°),  and  9-p -cklor&benzoyl,  b.  p. 
about  2S5°/18  mm.,  m,  p„  106°  (5- nitra- compound, 
m.  p.  148°,  and  1 1  -  n iiro-9-p-chlorobenzoyl‘19*h ydroxy- 
hexahydrocarbazole >  m.  p.  153°),  derivatives  of  tetra- 
hydrocarbazole  are  described.  All  of  the  o-nitro- 
substitution  products  mentioned  give  on  hydrolysis 
the  corresponding  acid  and  5-nit  rotetrahydrocarb- 


azole.  Beiizoylation  of  6-nitrotetrahydrocarbazole 
(J.C.S.,  1921,  119,  1825)  leads  to  the  9 -benzoyl  deriv¬ 
ative,  m.  p.  180°,  and  of  7-nitrotetrahydrocarbazolo 
(from  eydohexanone-m-nitrophenylhydrazone)  to  the 
9 -be?izoyl  compound,  m.  p.  138°.  Nitric  acid  has  no 
effect  on  5-,  6-,  or  7-nitro-9-beiizoyltetrahydroearb- 
azoles,  nor  on  1 1  -nitro-9-benzoyl-10-hydroxyhexa- 
hydrocarbazole.  The  last-named  compound  is  con¬ 
verted  by  boiling  alcohol  into  9-benzoijLlQ  :  ll-dihydr* 
oxyhexahydrocarbazoU,  m.  p.  142°,  which  with  boiling 
aqueous- alcoholic  potassium  hydroxide  gives  11-hydr- 
oxytetrahydrocarbazolenine,  m.  p.  79°  (cf.  loc.  cii.). 
The  mechanism  of  the  conversion  of  1 1  nitro-9- 
benzoyl- 10-hydroxy  hexahydrocarbazole  Into  S-o- 
benzamidobenzoylvaierie  acid  by  means  of  alkalis  is 
discussed. 

9-Qhinamoylteirahydrocarbazole,  m.  p.  117°,  gives 
on  nitration  a  mixture  of  the  5-mtro-- compound,  m.  p. 
177°,  and  9-cinnamoyl-lQ  :  1  l-dihydroxyhexahydrocarb- 
azole,  in.  p.  204°.  R.  Child. 

Stereoisomerism  in  polycyclic  systems.  VI* 
B.  K.  Blount,  W.  H.  Perkin,  jun.,  and  S.  G.  P. 
Plant  (J.C.S.,  1929,  1975 — 1987). — A  mixture  of 
ethyl  eyefcpentanone-2-car  boxy  late  and  aniline,  when 
kept  for  a  fortnight  in  a  vacuum  over  calcium  chloride, 
gave  ethyl  1-anilmo-A1 : 2-eydbpenfcenc-2~carboxylafce, 
which  at  260°  readily  passed  Into  \2-kelo-2  :  3  :  5  :  12- 
tetrahydm-$-qu in indene,  in.  p.  327°  (after  previous 
blackening) ;  this  compound  by  reduction  with 
sodium  amalgam  followed  by  beiizoylation  of  the 
crude  bases  gave  a  mixture  of  two  stereoisomcrie 
5-benzoyl -2  :  3  :  4  :  5  :  12  ;  1 3  -  hexahydro  -  £  -  quinind- 
enes,  A,  m.  p.  173°,  and  B,  m.  p.  158—159°. 

When  boiled  together  ethyl  cydopentanone-2-earb- 
oxylate  and  aniline  yielded  cyc\opentanone~2-carbozy- 
anilide s  m.  p.  104°,  which  with  hot  sulphuric  acid 
formed  5-l*efo-2  :  3  :  5  :  Q-letmhydro- ct-quinindena,  m.  p. 
256°.  Reduction  as  above  led  to  the  0-feto- 
2  :  3  :  4  :  5  :  6  : 13-hemhydro- x-quinindenes,  A,  m.  p. 
210— 21 1°,  and  B,  m.  p.  135*5°,  whilst  similar  treat¬ 
ment  but  with  sodium  and  boiling  alcohol  in  addition 
gave,  after  benzoylation,  only  one  of  the  two  possible 
modifications  of  %-bmzoyl- 2  :  3  :  4  :  5  :  6  :  13 -hexa¬ 
hydro- a-qu  inindem,  m.  p.  94*5—95°,  from  which,  by 
hydrolysis  with  alcoholic  potassium  hydroxide, 
2  :  3  : 4  :  5  :  6  :  1 3 -hexahydro- ot-qidnmdene,  m.  p.  42*5° 
(6 "phenf/lcarbamyl  derivative,  m.p.  99°),  was  obtained. 

Ethyl  cycle hexanone-2-carboxylate  and  aniline, 
under  the  conditions  employed  for  the  cydopentanone 
analogue,  formed  ethyl  1  -aniUno-A1 :  2-cyelo hexene* 
2-carboxylate,  m.  p,  58*5°,  converted  by  heating  into 
tetrahydroacridone ;  when  boiled  together,  however, 
cyclohexanone- 2-mrboxyan Hide,  m.  p,  105—105*5°, 
was  produced,  By  the  action  of  hot  sulphuric  acid 
on  the  last  compound  9-keio-o  :  6 : 7 ;  8 : 9 : l0-kexa- 
hydrophenan ihridine,  m.  p.  267 — 268°,  was  obtained. 

An  alcoholic  solution  of  aniline  and  2-hydroxy- 
methylenecycfopentanone  precipitated  slowly 
2-phenyliminomet hyle ycfopentanone,  from  which  hot 
sulphuric  acid  etc.  produced  ammonium  2-phenyl - 
im inomeihyleye  1  open tanoneA1 -sul phona te  and  thus  the 
free  acid. 

A  mixture  of  ant-hranilic  acid  and  a-hydriudone 
heated  to  210°  afforded  14-£efo-7  :  l^dikydrobenzo- 
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fi-quinindem,  m.  p.  above  360°;  cydopentanone  and 
aniline  condensed  to  form  small  yields  of  a  substance , 
Ci-HjgOgN,  m.  p,  272°. 

The  colour  reactions  of  most  of  the  above  and 
other  compounds  in  65%  sulphuric  acid  at  0°  with 
one  drop  of  concentrated  aqueous  potassium  di¬ 
chromate  have  been  determined;  those  giving  a 
crimson  colour  contain  the  iV-acyltctrahydroqumoline 
structure,  whilst  those  giving  a  blue  colour  contain 
the  jY-aeyldihydroindole  structure.  Strychnine  falls 
in  the  latter  group  and  should  therefore  contain  an 
N -aey ldiliy droindole  skeleton,  e.gt>  as  in  the  latest 
formula  of  Fawcett,  Perkin,  and  Robinson. 

The  nomenclature  of  the  parent  substances  has 
been  modified  slightly  in  this  paper :  a-  and  (&-quin- 
indenes  are  now,  respectively, 


2-Ethylpyrrole.  (Frl.)  M.  E,  A.  be  Jong  (Rec. 
trav.  chim.,  1920,  48,  1029— 1030) —The  various 
methods  of  preparation  quoted  in  the  literature  are 
examined.  Thermal  decomposition  of  N -ethylpy  r  role 
at  650°  and  careful  fractionation  of  the  product 
formed  appears  to  be  a  suitable  method  of  prepar¬ 
ation,  H.  Burton. 

Formation  of  aniinopyridine  by  the  action  of 
ammonia  on  pyridine  in  presence  of  catalysts. 
J.  P.  Wieaut  and  L.  M.  F.  van  be  Lands  (Rec. 
trav.  chim.,  1929,  48,  1005 — 1009). — Small  amounts 
of  2 - aminopyridine  are  formed  when  a  mixture  of 
pyridine  vapour  and  ammonia  is  passed  over  iron- 
and  nickel-asbestos  catalysts  at  300—500°.  In 
absence  of  catalyst  at  550°  or  with  baked  clay  at 
600°  traces  of  2  : 2'-dipvridyl  result.  The  reaction 
is  endothermic  :  C5H5N+FH3 — ^KH2*G5H4N +H2— 
4*4  kg.-cal.  The  heat  of  reaction  between  benzene  and 
ammonia  is  calculated  to  be  —8*0  kg. -cal.  (cf.  Briner, 
Ferrero,  and  Lusermu  A,,  1924,  i,  503). 

H.  Burton. 

Action  of  benzoyl  peroxide  on  pyridine.  J. 

Overhonf  and  G.  Tilman  (Rec.  trav.  chim.,  1929, 
48,  993 — 996). — Interaction  between  pyridine  and 
benzoyl  peroxide  at  100°  occurs  mainly,  (COoPh)2+ 
C5H5M— >Ph<X)2H+CO?+Ph-CgH4N  (ef.  Gelissen 
and  Hermans,  A,,  1925,  i,  379) ;  46%  of  a  mixture 
of  2-  and  4-phenylpyridines  is  isolated.  Small 
amounts  of  benzene,  4 -pyridyldiphenyl,  m.  p.  175°, 
and  p~phenylbenzoic  acid  are  also  isolated. 

H.  Burton. 

Derivatives  of  quinoline  [atophan].  R*  Wolf- 
fenstein. — See  B.?  1929,  835. 

Pyrimidines.  CVIII.  Synthesis  of  nitrogen- 
substituted  uracils  of  known  constitution.  T.  B. 
Johnson  (Rec.  trav.  chim.,  1929,  48,  872—874). — 
Preliminary  details  of  a  method  of  synthesising 
3(iV)-alkyluraeils  are  given.  Treatment  of  benzyl- 
idenemethylamine  with  malonic  acid  in  warm  alcohol 
affords  about  equal  amounts  of  cinnamic  acid  and 


a-m&ihylmmno-fi-phenylpmpionk  acid ,  in.  p.  168 — 
169°.  The  last-named  acid  is  converted  by  potassium 
cyanate  into  the  corresponding  carbamide,  which 
when  treated  with  hydrochloric  acid  yields  4 -phenyl* 
3-methylA  ;  5*dihydrouracil ,  m.  p.  158 — 159*5°. 
Broraination  of  this  affords  the  5-bromo-derivative, 
which  when  treated  with  pyTidino  or  dilute  alkali 
loses  hydrogen  bromide,  forming  4-phenyl«3-methvl- 
uracil.  H.  Burton.* 

Indigotin  group.  VIII.  Complex  reaction 
products  from  indigotin  and  benzoyl  chloride. 

T.  Posner,  W.  Zimmeemann,  and  S.  Kautk  (Her., 
1929,  62,  [Bl  2150—21 66;  eh  A.,  1926,  1155,  1156). 
— Hochst-yellow  U,  CUH2202N2,  mu  p,  284°,  is  pre¬ 
pared  from  Hochst-yellow  R  or  Dessoulavrs  com¬ 
pound  (cf.  Biss.,  Neufchatel,  1909)  by  prolonged 
action  of  warm,  concentrated  sulphuric  acid.  It  is 
oxidised  by  boiling  nitric  acid  (d  1*4)  through  a  com¬ 
pound,  C18H904N3,  m.  p.  above  360°,  to  a  substance, 
C14H606N2,  m.  p,  284—285°  after  softening  at  280— 
281°,  and  phthalie  and  picric  acids.  It  is  therefore 
probably  a  derivative  of  anthraquinone.  Successive 
treatment  of  the  dye  in  aqueous  pyridine  with  sodium 
hydroxide  and  hyposulphite  followed  by  methyl 
sulphate  gives  a  dimethyl  derivative  of  the  leuco- 
compound,  C«5H1802N2,  m.  p.  210°.  Benzoylation 
cannot  be  effected  in  the  aqueous  vat,  but  if  the 
latter  is  extracted  with  acetone  and  the  extract 
treated  with  benzoyl  chloride  and  pyridine  a  dihydro - 
product,  C23Hm02M2j  m,  p.  276—279°  after  softening, 
is  obtained  from  which  benzoic  acid  cannot  be  derived 
by  the  action  of  alkali.  Use  of  acetic  anhydride  in 
place  of  benzoyl  chloride  leads  to  the  compound 
G25H1603N2,  m.  p.  270°  after  softening.  Prolonged 
treatment  of  Hochst-yellow  U  with  boiling  alcoholic 
sodium  ethoxide  leads,  with  fission  of  the  ring,  to 
a  mmiohydrate,  023H140.JN2,  m.  p.  283 — 284°  after 
becoming  yellow  at  210 — 220°,  characterised  as  its 
monomethyl  derivative*  C24H1603N2?  m,  p.  166° ;  when 
heated,  the  hydrate  regenerates  the  dye. 

Hochst-yellow  R,  O30HlgO4N2,  m.  p.  350°,  is 
oxidised  by  boiling  concentrated  nitric  acid  to  picric 
and  benzoic  acids ;  the  formation  of  phthalie  acid 
was  not  observed.  Treatment  of  the  leu  co-product 
with  benzoyl  chloride  gives  a  monobenzoyl  compound, 
037H24G5N25  iii.  p,  223°.  Treatment  with  alcoholic 
sodium  ethoxide  affords  a  yellow  acid,  Ci4Hu03N) 
m,  p.  178°,  of  unknown  constitution  and  benzoic  acid ; 
in  another  experiment,  azobenzene,  the  above  acid, 
benzoic  acid,  and  a  colourless,  unrecognised  acid, 
m.  p.  225—227°  {ammonium  salt),  were  obtained. 
Treatment  of  indigotin  with  boiling  benzoyl  chloride 
in  presence  of  zinc  chloride  affords  Hochst-yellow  R, 
whereas  a  mixture  of  R  and  U  is  obtained  if  benzoyl 
chloride  is  replaced  by  benzoic  anhydride  at  150— 
160°. 

Treatment  of  indigotin  with  benzoyl  chloride  and 
copper  powder  in  xylene  yields  a  small  amount  of 
Hochst-yellow  R  and  a  “ xylene  substance” 
C3?H22(),N2,  m.  p,  243—244°,  hydrolysed  by  sulphuric 
acid  to  benzoic  acid  and  Hochst-yellow  R,  oxidised 
by  nitric  acid  to  picric  and  benzoic  acids,  and  yielding 
with  sodium  ethoxide  the  same  compounds  as  yellow 
R}  including  azobenzene.  The  “  xylene  substance  n 
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is  obtained  from  Hoehst -yellow  B  by  the  action  of  6  :  l*methykmdioxy*l*phenylphtlialazine,  m.  p.  200 5 ; 
benzoyl  chloride  and  copper  powder  in  boiling  xylene  s-benzoyl-S  :  ^methylenedioxybenzylkydrazine,  m,  p, 
and  similarly  from  diacetylindigot in.  The  Dessoulavi  130° ;  I -phenylphtkalazine,  m.  p.  174 — 175°,  from 
compound  is  derived  from  Hochst -yellow  B  by  pro-  benzaldehydebenzojdhydrazine  (Curtins,  A.,  1891, 
longed  treatment  with  boiling  acetic  anhydride  and  56);  s-benzoylbenzylkydrazine,  m.  p.  115°;  m*nitro* 
acetyl  chloride  and  from  dibenzoylindigotin  and  benzaldehydebenzoylhyd razone,  m.  p.  190°;  0(or  8)- 
benzoyl  chloride.  With  methyl-alcoholic  ammonia  nitro* 1  - phenylphtkdlazine,  m.  p.  165°;  o -mtihoxy- 
it  gives  a  derivative,  C30H20OoN4,  m.  p.  247°.  Hochst-  bmzaldehydebenzoylhydrazone,  m.  p.  179°;  5*methoxy* 
yellow  U  with  acetic  anhydride  and  zinc  dust  affords  { -pJmiylphlhalazme,  m.  p.  135°;  s-benzoyl-o-methozy* 
the  dihyd roleuco-monoacelale,  C25H1803N2,  softening  benzoylhydmzine,  m.  p.  80°, 

at  230°,  Ciba-yellow  and  sodium  methoxide  yield  Aqueous  copper  sulphate  and  alcoholic  benzoyl- 
a  product,  C^HjgCJjNo,  m.  p.  273°.  The  relationships  hydrazine  give  an  almost  quantitative  precipitate  of 
of  the  substances  are  indicated  as  follows :  a  copper  salt,  R.  Child, 


Bz 


Bz 


Dibenzoylindigotin. 


Huchat-yellow  R. 


Dcsaoulnvj  fu  bat  mine. 

N  XU 


The  following  compounds  are  incidentally  de¬ 
scribed  :  benzoyl- 2-indole-2'-thionaphthe!imdigotin, 
m.  p.  281°:  dtbenzoyl*2*tndole*2f4hionaphihenleuco- 
indigotin,  C30Ht8O4NS,  m.  p.  234°;  tribe nzoyl-2- indole* 
2i4Monaphihe7ileucohidigotmt  m.  p.  222°,  and  the 
corresponding  triacetyl  compound,  m.  p.  210 — 215°. 

II,  Ween.' 

Piitkalazines,  I.  J.  S.  Agoaewal,  N.  L.  Dar- 
baei,  and  J.  N.  Ray  (J.C.S.,  1929,  1041-1946).— 
Ary  Ibenzoy  Ihydrazones ,  OHAr’N*NHBz,  are  con¬ 
verted  Into  phthaiazines  by  dehydration  with  phos¬ 
phoric  oxide,  phosphorus  oxychloride,  or  (best)  amyl- 
alcoholic  hydrogen  chloride.  The  reduction  products 
(CIN  — >  CH-NH)  of  the  arylbenzoylhydrazones  do 
not  undergo  intramolecular  dehydration.  The 
phthalazines  are  hydrolysable  to  o-aldehydoketones. 
The  following  substances  are  described  :  verairalde - 
hydebmzoylhydmzone ,  m.  p.  176°;  6  ;  7 -dimethoxy- 
1  -phenylphtJialazine,  m.  p.  193 — 194°;  &-benzoyl - 
3  : 4*dimethoxybenzylhydrazine}  ro,  p.  79°,  by  reduc¬ 
tion  of  tho  above  hydrazone  by  sodium  amalgam  in 
alcohol;  anisaldehydebenzoylkydrazom ,  m.  p.  147°; 
l*methoxy*l~phenylpkthalazine>  m.  p.  167°  ( picrate , 
m.  p,  208°) ;  s- benzoylA-methoxybenzylhydrazine ,  m,  p. 
96°;  piperonaldehydebmzoylhydmzone,  m.  p.  170°; 


Synthesis  of  pyocyanine  and  certain  homo- 
logues,  P,  Wrede  and  E,  Strack  (Ber.,  1929,  62, 
[12],  2051 — 2057).— Pyrogaliol  methyl  ether  is  con¬ 
verted  by  treatment  with  lead  dioxide  in  dry  benzene 
followed  by  addition  of  o-phenylenediamine  in  glacial 
acetic  acid  and  benzene  into  1  -methoxyphenazine, 
m.  p.  169°,  converted  by  fuming  hydrobromic  acid 
into  1  -hydroxyphenazine,  from  which  pyocyanine  is 
derived  by  treatment  with  methyl  sulphate  at  100° ; 
the  constitution  of  the  dye  has  not  been  completely 
established.  Treatment  of  1  -hydroxyphenazine  with 
ethyl  sulphate  at  140°  affords  10  : 3  G' « dietkylnovpyo* 
cyanine,  m.  p.  173°,  which  closely  resembles  pyo- 
cyanine,  but  is  more  stable  to  air  in  presence  of 
alkali;  the  chloroplatinate,  m.  p.  225 — 228°,  cMoro - 
auraie,  m.  p.  177°,  perchlorate ,  m.  p.  277°  after  soften¬ 
ing  at  265°,  and  picrate  are  described.  10 : 10'-Dj- 
\\*propylnorpyocyanine,  C3t}H2802N4,  m.  p.  168°,  its 
cMoroplaiinaie,  m.  p.  228°,  chloroanmie ,  m.  p.  177°, 
perchlorate ,  m.  p.  272°,  and  picrate ,  incipient  decomp. 
180°,  have  been  prepared. 

2 : 3-Dinitroanisole,  m.  p.  118°,  prepared  from 
m-nitroanisole  and  nitric  acid  (d  1*48)  at  0°,  is  reduced 
by  stannous  chloride  and  hydrochloric  acid  to  2  :  3- 
diaminoanisoh  hydrochloride,  m,  p.  250°.  Amino* 
2-methylaminoamsole  hydrochloride,  m.  p.  250°  (de¬ 
comp.),  could  not  be  condensed  to  a  phenazine  deriv¬ 
ative.  2  :  3-Diaminoanisole  hydrochloride  and  3  :  5- 
diamino-o-benzoquinone  afford  I  :  3-diamino-8(5}- 
methoxyphenazine,  isolated  as  the  perchlorate ,  m.  p. 
171 — 173°.  De-animation  of  the  compound  yields 
1  -methoxyphenazine,  H.  Wren. 

Bases  containing  two  /soqninoline  rings.  R, 
Child  and  E.  L.  Pymak  (J.C.S.,  1929,  2010—2021).— 
A  number  of  compounds  containing  two  isoquinoline 
nuclei  united  through  the  1  :  Impositions  by  chains  of 
methylene  groups  have  been  synthesised  for  com¬ 
parison  with  emetine.  The  following  amides  were 
obtained  by  heating  mixtures  of  the  appropriate 
ethyl  ester  and  amine :  oxalo-,  tnalono*,  miccino*, 
glutaro adipo*,  pimelo*,  subero-,  azelao*,  sebaco*, 
nonane -1  :  d-dicarboxy*,  and  decane-l  :  10-dicarboxy- 
di-$-phenylethylamides  with  m.p.  186°  (lit.  180°,  186°), 
129— 130°?206°?  159 — 160°,  184°,  147—148°,  166, 151°, 
159°,  151—152°,  and  157°,  respectively ;  oxalo*, 
puccino-,  glutaro*,  adipo*,  pimeh*,  subero*,  azelao*, 
sebaco nonane*!  ;  9*dicarboxy -,  and  decam*  1  :  10-di- 
carboxy*di*^*veratryhthylamuks.  with  m,  p.  173—174°, 
174—175°,  131°,  169°,  143—144°,  161°,  148—149°, 
156°,  152 — 153°, and  155 — 156°, respectively;  adipodi* 
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fiqriperonyleihylamide  had  m.  p.  208°.  From  ethyl 
succinate  N - p -phenylethyh ucc in im ide ,  m.  p.  133 — 134°, 
and  N- p -verat r ylethylsucc in imide ,  m.  p.  129°,  were  also 
formed. 

Ring  closure  was  effected  with  adipo-,  pimelo-,  and 
sebaco-di-p-veratrylethyiamides  (failures  attended 
attempts  with  the  corresponding  p-phenylethyl- 
amides)  by  boiling  with  phosphorus  oxychloride  in 
toluene  solution.  Thus  were  prepared,  in  order, 
a$-6ts-(6  :  7 -dimethoxy-3  :  4^-dihydro\mquinolyl-\)-but- 
ane,  m.  p.  172 — 173°  [hydrochloride,  m.  p.  263 — 264° 
(decomp.) ;  hydriodide,  m.  p.  260 — 261°  (decomp.) ; 
hydrogen  sulphate ,  m.  p.  255 — 260°  (decomp.) ; 
succinate,  m.  p.  202 — 203°  (decomp.) ;  dimethiodide, 
m.p.  of  monohydrate,  240 — 241°  (decomp.)],  reduction 
of  which  by  tin  and  hydrochloric  acid  gave  aB-bis - 
(6  :  7-dimethoxytetrahydroi$oqui7iolyl- 1 )  -  butane ,  m.  p. 
127°  [hydrochloride,  m.  p.  268 — 270°  (decomp.) ; 
lactate,  m.  p.  212 — 213°  (decomp.)].  The  above 
dimethiodide  by  digestion  with  silver  chloride  followed 
by  reduction  with  tin  and  hydrochloric  acid  gave 
eventually  a8-6is-(6  :  7 ~dimethoxy-2-nieihyltetraliydro- 
i$oquinolyl-l)-butane,  m.  p.  108 — 109°  (hydrochloride, 
m.p.  241  245°). 

as  -  Bis  -  (6  :  7 -dimethoxy  -3:4-  d ihydroisoqu inolyl- 1 )  - 
pentane,  m.p.  57 — 58°  [hydrochloride ,  m.  p.  235 — 236° 
{eff.) ;  hydriodide,  m.  p.  220 — 222°  (decomp.) ; 
hydrogen  tartrate,  m.  p.  189 — 190°  (eff.) ;  dimethiodide, 
m.  p.  236—237°  (decomp.)];  as-&£s-(6  : 1-dimethoxy- 
tetrahydroimquinolyl- 1  )-pentane  hydrochloride,  m.  p. 
225—227° ;  aG-5i$-(6  :  7-dimethoxy-d  :  4:-dihydroi$o- 

quinolyl-l)~oclane,  m.  p.  116°  [J hydrochloride  mono- 
hydrate,  m.  p.  172°  (eff.),  anhydrous,  m.  p.  208—210° 
(decomp.) ;  hydriodide,  m.  p.  208—209°  (eff.) ; 
succinate,  m,  p.  187°] ;  and  aB-bis-(6  :  7 -methylenedi- 
oxy- 3  :  4- dihydroisoq itinolyl- 1) -butane,  m.  p.  210 — 211“ 
[hydrochloride  dihydrate,  m.  p.  270°  (decomp.) ; 
hydriodide,  m .  p.  277 — 280  (decomp.) ,  d imethiod tde , 
m.  p.  285— 287°  (decomp.)],  were  prepared  analogously 
to  the  above  butane  derivatives.  Qualitative  tests 
showed  that  azelao-,  subero-,  nonane- 1  :  9-dicarboxy-, 
and  decane-1  :  lO-dicarboxy-di-P-veratrjdethylamides 
also  underwent  isoquinoline  condensation  under  the 
action  of  phosphorus  oxychloride. 

Similar  treatment  of  succinodi-  (3  -  veratry lethylamide 
resulted  in  extensive  decomposition,  whilst  glutaro- 
d i - S - ver atrylet hylamide  gave  small  yields  of  a  base, 
C25H30O4N2*  isolated  as  hydriodide,  m.  p.  239 — 240° 
(corresponding  hydrochloride,  m.  p.  199 — 200°),  along 
with  traces  of  a  second  hydriodide,  C25H3205N2,HI, 
m.p.  203 — 204°.  (All  m.p.  given  above  are  corr.) 

Of  the  seven  compounds  examined  for  amcebicidal 
properties  none  prevented  the  growth  of  Entamoeba 
histolytica  in  cultures  at  a  dilution  of  1  in  5000,  whilst 
emetine  was  effective  in  a  dilution  of  1  in  500,000. 
Similarly,  they  had  neither  antimalarial  nor  trypan¬ 
ocidal  activities.  Methyl  and  ethyl  p-3  :  4,-dimethoxy- 
phenylpropionates ,  m.  p.  38 — 39°,  b.  p.  194°/30  mm., 
174 — 175°/12  mm.,  and  m.  p,  13°,  b.  p.  193720  mm., 
d\Z%  1*1123,  respectively,  are.  described  incidentally 
in  an  improved  preparation  of  p- veratry  let  hylamine. 

R.  J.  W.  Lb  Fevre. 

Diphthalimidonaphthalenes  and  benzoylene- 
naphthiminazoles .  G.  B.  Crefta  and  P.  Galim- 
bertt  (Gazzetta,  1929,  59,  510 — 519). — The  reaction 


which  takes  place  when  1  :  2-naphthylenediamine  is 
heated  with  phthalic  anh}rdride  has  been  reinvestig¬ 
ated.  From  the  product  obtained  at  170°,  1  :  2-di- 
phthal imidonaphthalem,  m.  p.  2S0°,  is  extracted  by 
chloroform.  The  residue  contains  1  :  2(1' :  2 *)~be7tz- 
oylene- $-naph th iminazole  (I),  m.  p.  299 — 300°,  accom¬ 
panied  by  V  :  2'-naphthiminazoie-2-benzoic  acid.  At 
270 — 280°  the  chief  product  is  1  :  2(1'  :  2')-benzoyiene- 
a-naphthiminazole  (II),  m.  p.  20S°  (cf.  Bistrzycki  and 


Risi,  A.,  1926,  67).  1  :  2-Diphthalimidonaphthalene 

is  converted  by  boiling  potassium  hydroxide  solution 
into  1  :  2-naphthylenediphthalamic  acid, 

C10H  6[NH>  CO  *  C6H4‘C02H]2 ,  which  is  dehydrated  to 
the  phthalimido-compound  when  heated.  The  con¬ 
stitutions  of  the  isomerides  I  and  II  have  been 
confirmed  by  synthesis.  1-Nitro-S-naphthylamine 
yields  1  -nitro-2 -phtlialimidonaphthahne,  m.  p.  203°, 
which  is  reduced  by  iron  and  acetic  acid  to  a  mixture 
of  l-amino-2-phthalimidonaphthalene  (not  isolated, 
but  yielding  I  when  boiled  in  acetic  acid)  and  I. 
Similarly,  2-nilro-l-phthalimidomphtJialene ,  in.  p. 
211°,  is  converted  into  II.  The  following  compounds 
are  also  described  :  1  :  4-eZ iphthalim idonaphihale ne , 

m.  p.  above  320°  (from  1  :  4-naphthylencdiamine  and 
phthalic  anhydride) ;  1  :  4-/naphihyle?iediphthalamic 

acid ;  1  -n  t tro-4-phthalimido naphthalene,  m,  p.  223° ; 
Y-nitro  naph  tha  le  ne  -4  -phtha  lam  ic  acid;  l -amino-4^ 
phthalim idonaphthalene  (yielding  1  :  4-diphthalimido- 
naphthalene  with  phthalic  anhydride) ;  1  : 5-di- 

phthal  imidonaphtiialene ,  m.p.  253° ;  1  :  5-napkihylene- 
diphthalamic  acid,  R.  K.  Callow. 

a-  and  p-lsatol.  G.  Heller  and  A.  Siller  (J.  pr. 
Chem.,  1929,  [ii],  123,  257—2 61 ) .—Acetylation  of 
a-isatol  with  acetic  anhydride  and  sulphuric  acid  gives 
an  acetyl  derivative  (I),  C26Hi707N3,  m,  p.  245—246° 
(decomp.)  after  sintering  and  darkening  above  235°, 
thus  demonstrating  the  termolecular  nature  of  the 
parent  substance  (cf.  Hantzsch,  A.,  1925,  i,  700). 
Oxidation  of  a-isatol  with  chromic  oxide  and  acetic 
acid  affords  a  85*4%  yield  of  anhydroisatin-o-amino- 
benzanilide  (II),  formed  also  in  small  amount  by 
similar  oxidation  of  I.  When  P-isatol  is  heated  with 
acetic  acid  (cf.  A.,  1925,  i,  1166)  there  is  obtained 
isatoid  (III),  m.  p.  210 — 211°  (cf. 

Hantzsch,  loc.  cit.),  whilst  chromic  acid  oxidation 
gives  a  50%  yield  of  II.  When  an  alkaline  solu¬ 
tion  of  III  is  kept,  II  is  formed  (cf.  A.,  1920, 
i,  765).  H.  Burton. 

Di-2-  (ap-naphth-I  :  2  :  3-triazolyl)stilbene.  G. 
Charrier  (Gazzetta,  1929,  59,  479 — 489).— Bromin- 
ation  of  2-p-tolyl-aP-naphth-l  :  2  :  3-triazole  in  hot 
nitrobenzene  yields  the  w-diTromo- compound,  m.  p. 
230 — 231°.  Treatment  of  the  latter  under  various 
conditions  gives  none  of  the  expected  anthracene 
derivative.  When  heated  with  copper  powder  in 
nitrobenzene  it  yields  4'  :  4" -di-(2-iiaphthtriazolyly 
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slilbene  (I)  (decomp,  without  melting). 

oxidised 


!><>h: 


melting),  which 


The  latter  is 
by  chromic 
acid  in  acetic  acid  and 
acetic  anhydride  to 
2  -  phenylnaphthtriazole- 
o  -  qumone  -  p'  -  carboxylic 
r2  acid  (decomp,  without 
yields  with  phenylhydrazine  the 
a-hydroxy-p-benzerieazo-deriv&tive,  m.  p.  2B3 — 284°. 
Controlled  oxidation  of  I  with  the  same  reagent  yields 
a  bi$-o-quino7ie  (decomp,  without  melting)  (a-hydroxy- 
p - &e?i2eneazo- derivative ) ,  the  double  linking  being 
unattacked.  A  series  of  similar  limited  oxidations 
has  been  carried  out  with  other  compounds.  Thus 
2-o-tolylnaphthtriazole,  m.p,  96 — 97°,  yields  2-o -tolyl- 
naphthtriazole-o-qu i none,  m.  p,  213°  (<x-hydroxy-$- 
benzeneazo- derivative,  m.  p,  137 — 148°;  phenazine 
derivative,  m.  p.  209 — 210°),  or,  with  excess  of 
chromic  acid,  the  _p'-carboxylic  acid.  Similarly,  the 
m-tolyl  compound,  m.  p.  123 — 124°,  gives  the  o-quin* 
one,  m.  p.  210°  ( a-hydroxy* $-benzen ea  zo-deri  vati  ve , 
111.  p.  190° ;  phenazine  derivative,  m.  p.  251 — 252°), 
or,  by  oxidation  with  hydrogen  peroxide,  2-m4olyl- 
4-o-carboxyphenyl-l  :  2  :  3 -triazole -5-ca rboxylic  acid 

(II ;  Rs=m-Me),  m.  p.  240°.  The  p-tolyl  compound, 

8  1  ;H — G*COaH  (II.) 

m.  p.  148— 149°',  yields  the  o -qumone.  m.  p.  216—217° 
( a -hyd roxy- fi-benzen cazo  -derivative ,  m.  p.  184 — 185° ; 
phenazine  derivative,  m.  p.  258°).  which  with  alkaline 
permanganate  or  hydrogen  peroxide  in  acetic  acid 
yields  2-p-carboxyphenvl-4-o-carboxyphenybl  :  2  :  3- 
triazole-5- carboxylic  acid  (II ;  R=p-C02H),  m.  p. 
288°.  The  last  acid  is  also  obtained  directly  from 
2 -p-tolylnaphth  triazole  and  from  the  to-dibromo- 
compound.  2-p-Bromophenylnaphthtriazole,  m.  p. 
202°,  yields  the  o -quinone,  m.  p.  195—196°  (a -hydroxy- 
fi-benzeneazo- derivative,  111.  p.  235°;  phenazine  deriv¬ 
ative,  in.  p.  306°).  o>  Di broino-2 -p - t  oly  Inaph t h tri - 
azole  yields  the  o-quinone  (decomp,  without  melting) 
(&-hydroxy-$-benzeneazo- derivative,  m.  p.  196° ;  phen* 
azine  derivative,  ra.  p.  282°).  R.  K.  Callow. 

Dimethyldipropylalloxantin  and  its  reduction 
potential.  E.  Biilmann  and  T.  ter  Braak  (Rce, 
trav.  chim.,  1929,  48,  919 — 921). — Treatment  of 
theobromine  with  aqueous  potassium  hydroxide  and 
propyi  iodide  or  of  the  silver  theobromine  with  this 
iodide  gives  prop vl theobromine,  in,  p.  137°.  Oxid¬ 
ation  of  the  latter  i\  ith  potassium  chlorate  and  hydro¬ 
chloric  acid  at  50°  and  subsequent  reduction  of  the 
alloxan  produced  with  hydrogen  sulphide  affords  di- 
methyld ipropyhilloxant in .  Determination  of  the  re¬ 
duction  potential  of  this  by  the  method  previously 
described  (A.,  1923,  ii,  605)  gives  values  of  0*3643  and 
0*3616  volt  at  1S°  and  25°,  respectively.  The  value 
for  tetramethylalloxantin  is  modified  to  0*3660  volt 
at  18°  (cf.  loc.  ciL).  H.  Burton. 

Synthesis  of  mesoporphyrins.  H.  Fischer  and 
A.  Kikkmann  (Compt.  rend.,  1929,  189,  467 — 469). — 
Three  more  of  the  isomeric  mesoporphyrins,  I,  IV.  and 
XIV  (cf.  Ber.,  1927,  60,  2645)  have  been  synthesised 
by  fusion  of  the  appropriate  pair  of  broniodipyrryl- 
methenes  with  succinic  acid,  and  the  following  deriv¬ 
atives  prepared  :  mesoporphyrin  I  [methyl,  m.  p.  170° 


(191°  on  remelting),  and  ethyl,  m.  p.  167°,  esters ; 
copper,  m.  p.  217°,  iron,  m.  p.  about  265°,  salts] ; 
mesoporpkyrin  IV  {methyl  ester,  m.  p.  238°;  copper, 
m.  p.  267°,  and  iron,  m.  p.  270°,  salts) ;  mesoporpkyrin 
XIV  [methyl  ester,  m.  p.  210° ;  copper,  m.  p.  215°,  and 
iron,  m.  p.  261°,  salts).  They  are  also  differentiated 
from  natural  mesoporphyrin  (IX)  by  the  solubilities 
of  their  sodium  salts,  that  of  natural  mesoporphyrin 
being  precipitated  when  the  concentration  of  sodium 
hydroxide  exceeds  0-1 N,  whilst  the  new  isomerides 
remain  soluble  in  2%  sodium  hydroxide,  the  sodium 
salts  crystallising  slowly  from  a  3%  solution. 

J.  W.  Baker. 

Dioximes,  LIV.  G.  Ponzio  and  M.  Torres 
(Gazzetta,  1929,  59,  461 — 478). — The  “  fsooxazoie 
transformation  ”  (cf.  Angeli,  A.,  1893,  i,  261 ;  Wieland 
and  Semper,  A.,  1908,  i,  108),  which  takes  ])lace  when 
certain  “  arylmethylglyoxime  peroxides  ”  [actually 
arylmethy  If  uro xans  (I);  cf.  Ponzio,  A.,  1928,  888]  are 
heated  with  alcoholic  potassium  hydroxide,  is  now 
shown  to  yield  4-imino-5-hydroxy-3*aryl-4 : 5-di- 
hydroisooxazoles  (II),  not  the  4-oximino-conipounds, 
and  the  following  mechanism  is  suggested  : 


McC~  CAr  ,u,o 

OSST-OtK  - - 

(!■) 


Q  H  *CH2-C(  IK  H )  "C  Ar :  N  02M 


-,o  XH:9 - 9Ar 

—  OH'CH-O'N  1  1 


4  -  Imino  -  5  -  hydroxy  -  3  -  p  -  anisyl  -  4  :  5  -  dihydro* so  - 
oxazole  (III),  m.  p.  182°  (decomp.)  (cf.  Wieland  and 
Semper,  loc.  ,cit.)}  is  conveniently  prepared  by  the 
addition  of  p-anisylmethylfuroxan  to  a  hot  alcoholic 
solution  of  sodium  ethoxide,  and  separates  on  acidific¬ 
ation.  The  action  of  phenylhydrazine  in  acetic  acid 
yields  a  substance,  C^HjgON^  m.  p.  129°.  The 
hydroxyl  group  in  III  reacts  with  the  formation  of 
a  benzoyl  derivative,  m.  p.  147°,  a  methyl  ether,  111.  p. 
108°,  and  a  phenylurethan e,  m.  p.  166°  (decomp.). 
Ethyl  nitrite  yields  the  4-n  1  tros  i  m  ino-  derivative, 
m.  p.  83— S4°  (decomp.)  [silver  and  sodium  (~f2H20) 
salts].  By  boiling  with  an  aqueous  solution  of 
hydrazine,  III  is  isomerised  to  4-amino-n-hyd roxy- 
3-p-anisyliBoozazole,  m.  p.  122 — 123°  (decomp, )  (IV), 
which  is  reconverted  into  the  imino-compound  by 
sodium  hydroxide  solution.  It  yields  p-methoxv- 
benzonitrile  with  hot  dilute  sulphuric  acid,  and  is 
converted  by  phenylcarbimide  into  the  phenyl- 
urethane  of  the  imino-compound.  The  anisylidene 
derivative  has  m.  p.  159 — 160°  (decomp.).  4 -Amino- 
5’CJi loro-Z-'p-anisylisooxazole ,  m.  p.  81—82°  [hydro¬ 
chloride,  ra.  p.  159 — 160°  (decomp.)],is  obtained  from 
III  or  IV  and  concentrated  hydrochloric  acid,  or, 
best,  by  treatment  of  IV  with  hydrogen  chloride 
in  ether.  The  following  derivatives  are  described  : 
benzylidene ,  m.  p.  128 — 129° ;  anisylidene,  m.  p.  68°; 
acetyl,  m.  p.  155 — 156°;  benzoyl,  m.  p.  165—166°. 
Reduction  of  III  with  zinc  dust  in  sodium  hydroxide 
solution  yields  4-a m i no-3-p-an isyl-4  :  o-dikydroim- 
oxazole,  m.  p.  80°  [hydrochloride,  in.  p.  198°  (decomp.) ; 
derivatives  :  acetyl,  m.  p.  133 — 134°;  benzoyl,  m.  p. 
148°;  anisylidene,  m.  p.  109 — 110°]. 

The  following  analogous  compounds  are  also 
described  :  4-imino^hydroxy ^phenyl-4  :  5-dihydro- 
isooxazole,  m.  p.  179 — 180°  (decomp.)  [methyl  ether, 
in.  p.  90°  (decomp.) ;  acetyl  .derivative,  m.  p.  104° 
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(decomp.) ;  benzoyl  derivative,  m.  p.  152°  (decomp.; ; 
phenyluretivane,  m.  p.  153 — 154°  (decomp  ) ;  sub- 
stance,  m.  p.  119°,  formed  by  the  action  of  phenyl- 
hydrazine]  ;  4  -  amino  -  5  -  hydroxy  -  3  -phenylisooxazole, 

m.  p.  105°  (decomp.) ;  5-chloro-4-amino-3-phenyliso- 
oxazole,  ro.  p.  73°  [hydrochloride,  m  p  142°  (decomp  ) ; 
derivatives  :  benzylidene,  m.  p.  62 — 63° ;  acetyl,  m.  p. 
127 — 128°;  benzoyl,  m.  p.  172°];  4 -imino-5-hydroxy- 
Z-p-bromophenyl-4  :  5-dihydrohooxazole,  m.  p.  184 — 
185°  (decomp.) ;  4-am in o-5-hydroxy- 3 -p-bromophenyl- 
iso oxazole,  m.  p.  112 — 113°  (decomp.);  b-chloro- 
4-amino-3~p-bro?nophenylisooxazoie,  m.  p.  98 — 99°; 
4  -  imino  -  5  -  hydroxy  -  3  -p-  methoxybromophenyl  -  4  : 5  -  di~ 
hydromoomzole ,  m.  p.  198°  (decomp.) ;  4 -a?nino- 

§ -hydroxy- 3  -p  -methoxybronzophenylisooxazole,  m.  p. 
143°  (decomp.) ;  b-chloroA-amino-Z-p-meihoxybromo- 
phenylimoxazole,  m.  p.  128°  (decomp.). 

Phenylethylglyoxime ,  m.  p.  215 — 216°  (decomp.;,  is 
converted  by  the  action  of  sodium  hypochlorite  into 
an  oily  peroxide  which  does  not  react  with  sodium 
j  efchoxide,  and  is,  therefore,  probably  a  true  peroxide 
1  (cf.  A.,  1928,  888),  although  the  furoxan  structure  in 
which  the  reactive  methyl  group  is  not  in  the  nucleus 
is  not  excluded.  R.  K.  Callow. 

Ketophenmorpholiiie  synthesis  from  5-amino- 
eugenol.  E.  Puxeddu  and  G.  Sank  a  (Gazzetta, 
1929,  59,  519 — 524). — 5-Aminoeugenol  reacts  with 
chloro acetyl  chloride  to  give  5-cMoroaceta midoeugenoh 
m.  p.  89°  (dibromide,  m.  p.  125°) ;  this  is  converted 
by  heating  with  alcoholic  potassium  hydroxide  into 
8 -methoxy-% - keto - ti-allyl-2  :  %-dihydro-l  :  4-benzoxazine , 
m.  p.  194°,  which  yields  two  substances,  m.  p.  125° 
and  175°,  when  treated  with  bromine. 

R.  K.  Callow. 

Formation  of  heterocyclic  compounds  from 
ethyl  carb  eihoxyfchiocarbamate .  P.  C.  GtTHA  and 
S.  R.  A.  Saletore  (J.  Indian  Chem.  Soc.,  1929,  63 
565 — 575). — Ethyl  earbethoxythioearbamate  (I), 
m.  p.  46°  (cf.  Delitsch,  A.,  1875,  358)  (methyl  deriv¬ 
ative,  m.  p.  32 — 33°,  obtained  from  methyl  iodide 
and  the  potassium  derivative  of  I ;  benzyl  derivative, 
m.  p.  45 — 46°),  reacts  with  ethvlenediamine,  forming 

the  cmnpound  m-  P*  218  ,  and 

small  amounts  of  the  substances 
[COoEt^T:C(OEt)*NH-CHo-]2  and 
C02Et*N:C(0Et)*NH-CH2CH2-NH-C(SH):N*C02Et, 
m.  p.  101 — 102°  and  123°,  respectively.  With 
o-phenyjenediamine  the  compound  (II,  C2H4  replaced 
by  C6H4),  m.  p.  about  330°,  results.  Hydrazine 
hydrate  and  I  afford  5-ethoxy-3-keto-2  : 3 -dihydro- 
1:2:  4-triazole ,  m.  p.  170 — 172°  (2-phenyl  derivative, 
m.  p.  150 — 151°,  obtained  similarly  from  phenyl- 
hydrazine),  hydrolysed  by  hydrochloric  acid  to 
ura zoic.  4-Phenvl-  and  4-p-tolyl-thiosemicarbazides 

furnish  the  compounds  ^^^^C’OEt  (R= 

NRPh*CS*  and  NH*CcH jMe’CS*,  respectively),  m.  p. 
246 — 248°  and  186 — 187°,  respectively.  2-Di-p-tolyl- 
guanidino  -  5  -  ethoxy  -  3  -  keto -2  :  S-dihydro-1  :  2  :  4 -tri¬ 
azole,  m.  p.  229 — 230°,  is  formed  from  I  and  amino- 
di-p-tolylguanidine  and  is  hydrolysed  by  hydrochloric 
acid  to  a  substance,  m.  p.  256 — 257°  (decomp.). 
Carbamide  and  thiocarbamide  yield  4 : 6-diketo-, 
4s 


m.  p.  171—173°,  and  2-ellioxy-§-kelo-4-thioketo- 
3:4:5:  6-tetrahydro-l  :  3  :  5-triazine,  m.  p.  150°  after 
shrinking  at  110°,  respectively.  Aniline,  o-  and  p- 
toluidines,  «-  and  (3-naphthyIamines,  and  benzidine 
react  with  I,  giving  5-diphenyl-,  5-di-o-  and  di-^p- 
tolyl-,  s-di-a-  and  di-  [J-naphthyl-carbamides,  and 
carbonylbenzidine,  respective^.  H.  Burton. 

Benzidine  rearrangement  in  heterocyclic 
series.  III.  B.  C.  Das-Gupta  and  P.  K.  Bose  (J. 
Indian  Chem.  Soc.,  1929,  6,  495 — 504). — Phenacyl 
bromide  and  1  -m-nitrophenyltliiosemicarbazidc,  m.  p. 
187°  (from  m-nitroaniline,  potassium  thiocyanate, 
and  alcoholic  hydrogen  chloride),  react  in  alcohol, 
forming  2-m  -  nitrophenylhydrazino  -  4  -  phenylth  iazole , 
m.  p.  192 — 193°  (acetyl  derivative,  m.  p.  186°),  which 
when  boiled  with  dilute  hydrochloric  acid  undergoes 
a  benzidine  rearrangement  (cf.  A.,  1928,  188;  this 
vol.,  79)  into  2-amino~4-phenyl-S-o-nitro~p*amino- 
phenylihiazoh,  m.  p.  253°  (pier ate,  m,  p,  213°;  di- 
hydrochloride,  decomp.  230° ;  diacetyl  derivative, 
decomp,  above  295°).  Similarly,  2-m -nitmphenyl- 
hydrazino-4-p4olyltMazole,  m.  p.  189°  (acetyl  deriv¬ 
ative,  m.  p.  178°),  yields  2-amino-4-p-tolyl-5-o-nitro- 
p -aminophcnylthiazole,  m.  p.  163°  (decomp.)  [di¬ 
acetyl  derivative,  m.  p.  253°  (decomp.)],  and  2-m- 
nitrophenylhydrazino-4-meihylthiazole,  m.  p.  138°  (de¬ 
comp.)  (acetyl  derivative,  m.  p.  155°),  affords  2 -amino- 
5-o-nitro-p -am inophenyl-4-methylthiazole,  decomp.  110° 
(diacetyl  derivative,  decomp.  180°).  Similar  rear¬ 
rangements  are  undergone  by  2-a-naphthylhydrazino- 
4-phenyl m.  p.  174°  (acetyl  derivative,  m.  p.  160 — 
161°),  2 - tx-napMliylh ydraz ino -4- p -tolyl - ,  m.  p.  180° 
(acetyl  derivative,  m.  p.  161°),  and  2 -a-naphthyl- 
hydrazino-4-methyl-thiazoles,  in.  p.  188°  (decomp. ; 
acetyl  derivative,  m..  p.  149 — 150°),  giving  2-amino- 
4-phenyl-o-4'-ammo-a-naphthyl-,  m.  p.  236°  (decomp.) 
[picrate,  m.  p.  193°;  dihydrochloride,  m.  p.  245°  (de¬ 
comp.)  ;  diacetyl  derivative,  m.  p.  248°],  2-amino- 
4-p-tolyl-5-4’ -amino-oi-napMhyl m.  p.  280°  (diacetyl 
derivative,  m.  p.  208°),  and  2-amino-bA’ -amino- 
a-naphthyl-4-methyl-thiazoles ,  decomp.  110°  (diacetyl 
derivative,  decomp.  260°),  respectively. 

Phenacyl  bromide  and  l-o -nitrophenylthiosemicarb- 
azide,  m.  p.  201  °,  react  in  alcohol,  forming  the  com- 

2)ound  (I)  0H.f>C'iSrH‘N:CaH4:NO‘OH  (®)  <R.=r*li)> 

decomp.  190°  (acetyl  derivative,  m.  p.  175°),  soluble 
in  alkali  hydroxide  solution,  giving  a  deep  violet 
coloration.  Formation  of  I  occurs  presumably  by 
rearrangement  of  the  intermediate  2-o-nitrophenyl- 
hydrazino-4-phenylthiazole.  The  substance  (I,  R= 
p-Me*CGH4*),  m.  p.  185°  (decomp.)  (acetyl  derivative, 
in.  p.  206°) ,  and  the  compound  (I,  R=Me),  decomp. 
165°  (acetyl  derivative,  m,  p.  167°),  are  prepared 
similarly  from  « - b rom o-p-  met h3daee tophen one  and 
chloroacetone,  respectively.  The  analogous  com¬ 
pounds  [I,  :NOOH  (o)=:NO-OH(p);  R=Ph, 
p-Me*CrH4,  and  Me,  respectively]  from  1-p -nitro- 
phenylthiosem icdrbazide,  m.  p.  203°,  and  o-bromo- 
acetophenone,  co-bromo-^-methylacetophenone,  and 
chloroacetone  have  m.  p.  189°  (deeomp.)  (acetyl 
derivative,  m,  p.  185°),  178°  ( acetyl  derivative,  m.  p. 
182°),  and  decomp.  145°  (acetyl  derivative,  m.  p.  178°), 
respectively.  H.  Burton. 
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The  lupin  alkaloids,  II.  G.  R.  Clemo  and  R. 
Rarer  (J.C.S.,  1929,  1927—1940;  cf.  A.,  1928,  1030; 
Schopf  and  others,  ibid.,  1144;  Karrer  and  others, 
this  voL,  200). — Lupinus  luteus  is  a  better  source 
than  L.  pilosus  of  Z-lupinine,  C10HigON,  m<  p.  70 — 
71°.  Lupinine  methiodide,  in.  p.  305 — 306°,  on 
fusion  in  a  vacuum  with  potassium  hydroxide  and 
treatment  of  the  resulting  base  (b.  p,  108 — 110°/10 
mm.)  with  methyl  iodide  yields  a-methyl-lupinino 
methiodide,  m.  p,  224 — 225°.  The  usual  Hofmann 
method  leads  to  a  mixture  of  bases  yielding  a  mixture 
of  methiodides,  m.  p.  190 — 205° ;  treatment  of  the 
mixture  of  methyl-lupinines  so  obtained  with  phos¬ 
phorus  pentachloride  gives  a  mixture  of  chloromethyl- 
lupinines  (b.  p.  90 — 92°/l  mm.),  the  mixed  meth¬ 
iodides  of  which  are  separated  into  a -chloromelhyl- 
lupinine  methiodide,  C11H20NCl,MeI,  m.  p.  215 — 216°, 
and  p -chloromethyl-lupinine  methiodide ,  m.  p.  182° ; 
these  both  yield  bases,  C12H22NC1,  b.  p.  100°/1  mm., 
when  subjected  to  Hofmann  degradation.  These  do 
not  yield  crystalline  picrates  or  methiodides ;  it  is 
therefore  uncertain  whether  one  or  more  chlorodi - 
methyl-lupinines  are  present  in  these  products. 

Chlorolupinine  methiodide,  C10H18N,McI,  m.  p.  204°, 
by  treatment  with  silver  oxide  followed  by  vacuum 
distillation  yields  f-anhydrolupinine ,  C10H17N,  b.  p. 
63°/0*5  mm.,  [a]D  —  35*3°  in  acetone  [picrate,  m.  p. 
154° ;  chloroplatinaie,  m.  p.  210°  (decomp.)].  This 
base  gives  two  stereoisomeric  methiodides ,  a-,  m.  p. 
172°,  and  p-,  m.  p.  263° ;  treatment  of  the  former 
with  silver  chloride  and  distillation  of  the  resulting 
methochloride  regenerates  0-anhydroltipinine,  whilst 
treatment  with  silver  oxide  by  the  Hofmann  method 
leads  to  a  base,  b.  p.  60°/l  mm.,  yielding  with  methyl 
iodide  ip-arihydro?nethyl4upinine  methiodide, 
CuHjpN,Mei,  m.  p.  186 — 187°.  The  same  product 
is  similarly  obtainable  from  the  mixture  of  a-  and  p- 
j/f-anhydrolupinine  methiodides. 

ijf-A 7i hydrod ihydrolup inine,  C10H19N,  b.  p.  5S — 59°, 
[«]o  +2T7°  in  acetono  ( picrate ,  m,  p.  176—177°; 
a -methiodide,  m.  p.  310 — 312° ;  a  second  methiodide 
could  not  be  isolated  pure),  is  obtained  by  reduction 
of  0-an hydrolupinine  with  hydrogen  and  palladium. 

Treatment  of  chlorolupinine  methiodide  with  silver 
oxide  at  100°  and  subsequent  degradation  furnishes 
anhydromethyl-lupinine ,  C11H19N,  b.  p.  63°/ 1  mm., 
which  is  not  quite  homogeneous,  although  one 
anhydromethyl-lupinine  (a)  preponderates  (picrate, 
ra.  p.  162—163°;  chloroplatinaie,  decomp.  210°; 
methiodide,  m.  p.  191 — 192°) ;  the  base  undergoes  a 
complex  change  when  heated  with  15%  hydrochloric 
acid,  among  the  products  being  an  isomeric  base 
( methiodide ,  C11H19N^leI,  m.  p.  219°).  Anhydro¬ 
methyl-lupinine  methiodide  on  Hofmann  degradation 
gives  a  high-boiling  ( ?  polymeric)  base.  Anhydro¬ 
methyl-lupinine  is  reduced  with  hydrogen  and  pallad¬ 
ium  to  a  mixture  of  anhydrodikydromethyl-lupinines, 
C^H^N,  b.  p,  60°/l  mm, ;  this  mixture  gives  mainly 
a-,  in.  p.  195 — 196°,  and  p-,  m.  p.  145 — 146°,  - meth¬ 
iodides ,  and  also  traces  of  y-methiodide,  m.  p.  199 — 
200°,  presumably  derived  from  p-anbydrometh3d- 
lupinine  in  the  starting  material ;  aL-anhydrodihydro- 
methyl-lupmine  picrate  has  m.  p.  145 — 146°,  ^-picrate, 
m.  p.  132°.  Anhydrolupinine,  under  reduction  con¬ 
ditions  similar  to  the  above,  yields  a  mixture  of 


lupinanes,  C10H21N,  i.e.,  absorbs  four  atoms  of 
hydrogen.  The  foregoing  results  on  the  degradation 
of  chlorolupinine  methiodide  are  discussed  in  the 
light  of  Karrer’s  formula  for  lupinine  (this  vol.,  201), 
^-anhydrolupinine  on  this  basis  appearing  to  contain 

0:t>Q’C 

an  eight-membered  ring  fused  to  piperidine,  Q  cc 

OCWC 

Piper  idyl-hip inine,  C15H28N2,  strongly  alkaline, 
b.  p.  128 — 130°/1  mm.  (from  chlorolupinine  and 
piperidine  in  the  presence  of  sodium  acetate  and 
copper  powder),  differs  from  sparteine  and  deoxy- 
lupanine  in  forming  a  dimethiodide,  m.  p.  324°  (de¬ 
comp.),  and  in  not  containing  an  easily  oxidisable 
•CH2-  group. 

When  distilled  with  potassium  hydroxide  in  a 
vacuum,  sparteine  methiodide  (x-  or  a'-)  yields  a 
methylsparteine,  ClfiH28N,  b.  p.  135 — 136°/1  mm.,  not 
identical  with  the  known  isomerides  (Moureu  and 
Valeur,  A.,  1908,  i,  44;  Schopf,  he.  cit.)  [ methiodide , 
m.  p.  247°  (decomp.)]. 

Oxysparteine  (cf.  Schopf,  loc.  cit.)  has  b.  p. 
204°/9  mm.,  m.  p.  86 — *87°,  [a]D  — 10*4°  in  alcohol 
[picrate,  m.  p.  185°  (Schopf,  183°) ;  methiodide,  m.  p. 
231°  (Ahrens,  A.,  1S93,  i,  232, 191— 193 °), methosulphate, 
m.  p.  179°].  Hofmann  degradation  of  oxysparteine 
methiodide  leads  to  oi-methyloxysparte ine,  C16H26ON2j 
m.  p.  85 — -87°  ( picrate ,  m.  p.  248° ;  methosulphate,  m.  p. 
268°) ;  treatment  of  oxysparteine  methosulphate  with 
sodium  amalgam  gives  the  same  base.  Fusion  of  oxy¬ 
sparteine  methiodide  with  potassium  hydroxide  pro¬ 
duces  $-methyloxysparteine,  b.  p.  210 — 215°/1  mm., 
m.  p.  86°,  [a]D  +55-8°  (picrate,  m.  p.  237° ;  methiodide, 
C j fiH260N2}MeI,2H20,  m,  p.  247°) ;  fusion  of  the  a-base 
with  potassium  hydroxide  gives  the  p-isomeride. 

Hofmann  degradation  of  8-methyloxysparteine 
methiodide  leads  partly  to  the  original  material  and 
partly  to  a  dimethyloxysparteine,  C17H28ON2  ( meth¬ 
iodide,  m,  p.  194°) ;  the  latter  methiodide  is  almost 
entireljr  converted  by  the  Hofmann  method  into  the 
original  base,  and  does  not  lose  trimethylamine. 

The  action  of  cyanogen  bromide  on  a-methyloxy- 
sparteine  gives  an  additive  product, 
Ci6H260N2J2CNRr,  decomp.  244°,  and  a  compound, 
CjgHogO^,  m.  p.  202°,  in  which  a  methyl  group  is 
replaced  by  cyanogen. 

The  new  results  on  sparteine  are  discussed  in  the 
light  of  Karrer’s  suggested  formulae.  R.  Child. 

Identification  of  atropine  with  Wagner's 
reagent.  C.  C.  Fulton  (J.  Assoc.  Off.  Agric.  Chem., 
1929, 12,  312 — 317). — In  the  identification  of  atropine 
by  means  of  iodine  and  potassium  iodide,  four  types 
of  crystal  can  be  distinguished  at  very  high  mag¬ 
nification,  viz.,  I,  reddish-brown  rods,  II,  yellow 
plates,  III,  bicoloured  yellow  and  red  crystals,  and 
IV,  orange-red  hexagonal  elongated  plates.  All  types 
are  very  small,  but  increase  in  size  in  the  order  given 
and  also  change  from  one  to  the  other  in  this  order 
as  the  proportion  of  atropine  or  of  potassium  iodide 
is  increased,  but  all  require  an  excess  of  iodine  to 
atropine.  If  iodine  is  not  in  excess,  red  and  yellow 
prisms  are  formed  as  described  by  Putt  (A.,  1913, 
ii,  259),  For  the  formation  of  the  various  types  of 
crystal  a  reagent  containing  1  g.  of  potassium  iodide 
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in  100  c.c.  of  water  and  the  following  amounts  of 
potassium  iodide  is  recommended  :  I,  2*75  g, ;  II, 
8  g. ;  III,  35  g. ;  and  IV,  50  g.  The  reagent  con¬ 
taining  the  lowest  concentration  of  potassium  iodide 
is  the  most  sensitive  and  it  will  definitely  identify 
atropine  at  a  concentration  of  1  :  200,000. 

H.  J.  Dowden. 

Microchemical  reactions  of  sparteine.  M. 
Wagenaar  (Pharm.  Weekblad,  1929,  66,  809 — 812). 
— The  most  sensitive  reactions  are  those  with  cad¬ 
mium  and  zinc  iodides,  and  gold  chloride,  which  will 
detect  0*5 — 1  mg.  at  a  dilution  of  1  in  1000. 

S.  I.  Levy. 

Identity  of  pectinin  with  carnegin.  E.  Spath 
and  F.  Ktofner  (Ber.,  1929,  62,  [B],  2242—2243).— 
Comparison  of  the  hydrochlorides,  picrates,  and  tri- 
nitro-m-tolyl  oxides  of  carnegin  and  pectinin  from 
Cereus  pecten  abbrigimim ,  Engelm.,  establishes  the 
identity  of  the  alkaloids.  Pectinin  is  therefore 
6  :  7-dimethoxy-l  :  2-dimethyl- 1  :  2  :  3  ;  4-tetrahydro-  • 
woq uinoline.  It  is  optically  inactive.  The  replace¬ 
ment  of  the  name  pectinin  by  carnegin  is  advocated. 

H.  Wren. 

Angostura  alkaloids,  IV,  4-Methoxy~2~ii- 
amylqtrinoline,  a  basic  component  of  angostura 
bark,  E.  Spath  and  J.  Pike  (Ber.,  1929,  62,  [B], 
2244 — 2251). — The  total  bases  of  the  angostura  bark 
are  separated  into  phenolic  and  non-phenolic  com¬ 
pounds  and  the  latter  into  stronger  and  weaker  bases. 
The  bulk  of  the  casparin  and  galipin  is  separated  (as 
hydrochlorides)  from  the  more  strongly  basic  fraction 
and  the  residual  bases  are  distilled  with  steam.  The 
distillate  yields  4t-metkoxy-2-n-amylquinoline,  b.  p. 
110 — 115°/0*001  mm.  [ chloroplatinale ,  m.  p.  220° 
(decomp.) ;  picrate,  m.  p.  132°  after  softening]. 
Treatment  of  the  base  with  methyl  iodide  followed 
by  distillation  in  a  vacuum  yields  the  methoxyl-free 
substance,  C15Hi9ON,  m.  p.  101°.  Hydrolysis  of  the 
base  with  fuming  hydrochloric  acid  at  185 — 190° 
affords  4  -  hydroxy -2  -  n  -  amylquinoline ,  m.  p.  144°,  con¬ 
verted  by  diazomethane  into  the  natural  alkaloid. 
Oxidation  of  the  compound,  m.  p.  101°,  gives  hexoic 
acid.  The  phenolic  base  is  transformed  by  phosphorus 
pentachloride  and  phosphoryl  chloride  into  4 -chloro- 
2-n-amylquinoline,  converted  by  hydrogen  in  presence 
of  palladised  charcoal  into  2-n-amylquinoline,  b.  p. 
150 — *155°/11  mm.  (ckloroplatinaie ;  picrate,  m.  p. 
124 — 126°).  2 -Amyl  quinoline  is  prepared  syn¬ 

thetically  by  condensation  of  2-methylquinoline  with 
n-butaldchyde  to  the  unsaturated  base,  C14H15N,  b.  p. 
167 — 168°/13  mm.  (picrate,  m.  p.  140*5 — 141*5  ),  and 
hydrogenation  of  the  latter  compound  in  presence  of 
palladised  charcoal.  4-Hydroxy-2-«-amylquinoline  is 
synthesised  by  condensation  of  ethyl  heccoylacetate , 
b.  p.  118 — 121°/13  mm.,  with  aniline  and  heating 
of  the  product,  NPhXJtCfiH^-CHj-COJBt,  at  250— 
255°,  and  is  methylated  to  the  alkaloid.  Oxidation 
of  the  synthetic  phenolic  base  with  potassium  per¬ 
manganate  affords  N -hexoylanthranilic  acid ,  m,  p. 
93*5°,  identical  with  the  product  derived  from 
n-hexoyl  chloride  and  anthranilic  acid  in  ether. 

H.  Wren. 

CMoroiodoqninine.  E.  X.  Erben  (Bcr,,  1929, 
62,  [B],  2393— 2394).— The  action  of  iodine  chloride 
on  quinine  salts  in  dilute  aqueous  solution  affords 


ch loro iodoquinine,  Co0H24O2N2C1I,  m.  p.  about  155° 
after  darkening  at  about  100°,  in  which  addition 
appears  to  have  occurred  by  saturation  of  the  double 
linking  in  the  vinyl  group.  Hydro  quinine  hydro¬ 
chloride,  when  treated  with  chlorine  in  aqueous 
solution  in  the  presence  of  iodine,  gives  iodokydro- 
quinine ,  C2OH2502N2L  H.  Wren. 

Constitution  of  oxyacanthine.  E,  Spath  and 
J.  Pn(L  (Bcr.,  1929,  62,  [B],  2251—2260;  cf.  Spath 
and  Kolbe,  A.,  1926,  82;  Gadamer  and  von  Bruch  - 
hausen,  ibid.,  627). — The  formation  of  a  simple  di- 
carboxylic  acid  during  the  cautious  oxidation  of 
oxyacanthine  could  not  be  established.  Fusion  of 
the  alkaloid  with  alkali  hydroxide  gives  p-hydroxy- 
bcnzoic  acid,  which  cannot  bo  present  originally  as 
the  p-hydroxy-  or  p-mefchoxy-benzyl  residue,  since 
anisic  acid  is  not  obtained  by  the  oxidation  of  oxy¬ 
acanthine  or  its  methyl  ether.  Oxyacanthine  is  con¬ 
veniently  converted  by  diazomethane  into  its  methyl 
ether,  from  which  the  dimethiodide  ( loc .  cit .)  is  pre¬ 
pared.  The  salt  is  transformed  into  the  corre¬ 
sponding  ammonium  base,  which,  when  boiled  with 
potassium  hydroxide,  gives  an  optically  inactive  base, 
C40H46O2N2,  m.  p.  152 — 153°  after  slight  softening. 
Oxidation  of  the  base  with  potassium  permanganate 
affords  2-meth oxydiphenyl  ether  3  :  4 f -dicarboxylic  acid, 
m.  p.  313 — 314°  (vac.)  (methyl  ester,  m.  p.  97 — 98°, 
also  synthesised  from  methyl  p-bromobenzoate  and 
the  potassium  derivative  of  methyl  isov&niUate). 

The  ready  degradation  by  the  methods  of  Hofmann 
and  Emde  establishes  the  presence  of  two  tetrahydro- 
asoquinoline  nuclei  in  oxyacanthine.  These  processes 
and  determination  of  me  thy  limino -groups  prove  both 
nitrogen  atoms  to  be  monocj^clically  combined  and 
to  be  united  with  a  methyl  group.  Further,  oxy¬ 
acanthine  must  be  so  constituted  that  the  first  stage 
of  the  Hofmann  degradation  causes  the  production 
of  a  base  without  an  asymmetric  carbon  atom.  The 
benzene  nuclei  of  the  two  ttoquinoline  residues  carry 
the  four  residual  oxygen  atoms  of  the  alkaloid.  In 
oxyacanthine  methyl  ether,  three  of  the  four  oxygen 
atoms  of  the  isoquinoline  complexes  are  present  as 
methoxyl,  whilst  for  the  fourth  an  ether-like  union 
between  the  two  benzene  nuclei  remains.  The 
following  constitutions  are  therefore  deduced  for 
oxyacanthine  (R=H)  and  its  methyl  ether  (R— Me). 


The  position  of  the  hydroxyl  group  in  oxyacanthine 
is  elucidated  as  follows.  The  alkaloid  is  transformed 
into  its  ethyl  ether  and  thence  into  the  corresponding 
dimethiodide,  C4lH50O6N2I2.  The  salt,  after  succes¬ 
sive  treatment  with  silver  oxide  and  potassium 
hydroxide,  gives  the  base ,  G41H4806N2,  m.  p.  131 — 
132°,  oxidised  to  2 -ethoxydiphenyl  ether  3  : 4 '•dicarb¬ 
oxylic  acid,  m.  p.  288*5 — 289*5°  (methyl  ester). 

The  following  compounds  have  been  prepared  for 
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purposes  of  comparison  ;  methyl  iso vamllate,  m.  p, 
66 — 67°;  2 -meth  oxydiphe nyl  methyl  ether  4  :  4/-di- 

carboxylate,  m,  p.  71 — 72°  (corresponding  acid,  m.  p, 
256 — 257°);  2:2 f -dimethoxydiphenyl  methyl  ether 
3  :  S' -dicarbozylate,  m.  p.  135 — 136°  [corresponding 
acid,  m>  p.  294 — 296°  (vac.)] ;  3 -bromoardsic  acid, 
m.  p.  214°.  H.  Wren. 

Fotentiometric  determination  of  morphine 
with  an  iodomercuric  reagent.  L.  Makicq  (Bull. 
Soc.  chim.  Belg.,  1929,  38,  265 — 275). — Morphine  may 
bo  determined  satisfactorily  as  follows.  To  10  c.c. 
of  a  0-1%  solution  of  the  alkaloid  are  added  10  c.c. 
of  a  reagent  prepared  by  adding  a  slight  excess  of 
mercuric  iodide  to  4*150  g.  of  potassium  iodide  in 
100  c.c.  of  water,  and  about  0*5  g.  of  mercuric  iodide. 
The  mixture  is  shaken,  heated  on  a  water-bath  for 
30  min,,  cooled,  diluted  to  50  c.c.,  and  filtered.  The 
filtrate  is  titrated  eleetrometrically  after  adding 
nitric  acid  and  diluting.  C.  W.  Gibby. 

Strychnos  alkaloids.  L.  Transformations  of 
the  base,  C1?BL2o03NqBr2,  from  cacothelin.  H. 
Letjchs  (Ber.,  1929,  62,  [B],  1929 — 1935). — The  com¬ 
pound  G17H20O3N2Br2  is  strongly  alkaline  and  can¬ 
not  be  alkylated  with  diazomethane  or  methyl  alcohol 
and  hydrogen  chloride.  The  methiodide ,  m.  p.  245° 
(decomp.)  after  becoming  discoloured,  nitrate ,  hydr- 
iodide,  m.  p,  235 — 240°  (decomp.),  and  hydrochloride 
are  described.  The  sulphate,  acetate,  and  sulphite 
appear  freely  soluble .  It  does  not  react  with  hydroxyl  - 
amine  or  semicarbazide.  With  bromine  in  hydro- 
bromic  acid  it  affords  the  compound 
C17Hin03N2Br4,HBr.  It  is  converted  by  methyl - 
alcoholic  ammonia  at  100°  into  the  compound 
C17H2103N2Br,  isolated  as  the  hydrobromide.  With 
aqueous  ammonia  the  substances  C17H2204N3)HBr 
and  Cl7Ho*0*N2,HBc  are  obtained.  The  compound 
C 19H24O  7N2, HBr  is  prepared  from  it  by  means  of 
barium  hydroxide.  Treatment  of  the  hydrobromide 
with  silver  carbonate  or  sodium  hydroxide  gives  the 
free  base,  C17H2205N2  (methiodide,  decomp,  about  220° 
after  softening  at  210° :  acetyl  derivative,  m.  p.  118° 
after  softening  at  95°),  which  does  not  appear  to  con¬ 
tain  the  carboxyl  or  carbonyl  group.  The  bromide 
of  the  compound  C17H2205N2  is  oxidised  by  bromine 
in  hydrobromic  acid  to  the  substance  C17H^07N2,HBr, 
from  which  the  semicarbazone ,  CiaH2507N5?HBr,  is 
derived.  Yellow  mercuric  oxide  converts  the  com¬ 
pound  017H2207N2  into  the  substance  G17H2208N2, 
which  yields  a  nitrate ,  a  bromide ,  and  an  iodide . 

H.  Wren. 

Strychnos  alkaloids.  LI.  Degradation  of 
derivatives  of  brucine  and  strychnine  to  the  same 
product.  H.  Leuchs  and  F.  Krohnke  (Ber.,  1929, 
62,  [J5],  2176 — 2180). — Strychnine  is  converted  by 
nitric  acid  (d  1*41)  at  0 — 20°  into  mononitrostrychnine, 
m.  p.  240°  after  softening  (nitrate ;  perchlorate ; 
picraie),  converted  by  boiling  5%  nitric  acid  into 
dinitrostryohnine  nitrate.  Dinitrostrychnine  hydrate 
is  transformed  by  methyl-alcoholic  hydrogen  chloride 
into  the  methyl  ether  [hydroddoride,  C22H^07N4lHCl? 
softening  at  215 — 230°  (deeomp.)].  Nitrostrychnine 
nitrate  and  dinitrostiychnine  hydrate  nitrate  are 
reduced  by  stannous  chloride  and  hydrochloric  acid 
to  aminostryclinine,  m.  p.  275 — 278°  (vac,),  and 


diaminostryehnine,  m.  p.  not  below  300°,  respectively. 
Oxidation  of  either  amine  by  chromic  acid  in  aqueous 
sulphuric  acid  affords  the"  acid,  C17H2206N2>  [qc]£ 
+  45*5°  in  water,  identical  in  all  respects  with  the 
acid  obtained  from  brucine.  Brucine  is  therefore  the 
o-di  me  thoxy- derivative  of  strychnine, 

Nitrostrychnine  in  acetone  is  oxidised  by  perman¬ 
ganate  to  nitrostrychninonie  acid,  m.  p.  256 — 266° 
(decomp.)  after  softening  according  to  the  rate  of 
heating.  H.  Wren. 

Strychnos  alkaloids.  LIL  Reduction  and 
oxidation  of  the  C17  alkaloids  from  brucine.  H. 
Letjchs  and  A.  Roeemann  (Ber.,  1929,  62,  [JJ], 
2303 — 2311). — The  mother-liquors  from  the  oxidation 
of  cacothelin  are  rendered  ammoniacal  and  extracted 
with  chloroform  and  the  base,  C17H20O3NaBr,  is 
separated  as  the  hydrobromide  or  sulphurous  acid 
compound.  It  contains  an  alcoholic  hydroxyl  group, 
since  it  readily  yields  a  monoacetyl  derivative 
analysed  as  the  acetate,  C19H2204N2Br2,C2H402,  which 
softens  and  becomes  discoloured  at  about  210°,  and 
the  hydrobromide.  The  sulphurous  acid  compound 
is  transformed  by  methyl  -alcoholic  ammonia  into  the 
base  C17H2103N2Br,  in.  p.  232 — 234°  (decomp.) 
(hydrobromide).  Reduction  of  the  base, 
C17H20O3N2Br2,  with  sodium  amalgam  yields  two 
isomeric  bases,  C^H^OjjNg,  m.  p.  220°  after  softening 
at  120°,  and  in.  p.  290°  (decomp.)  after  becoming 
discoloured  at  270°  or  m.  p.  300°  (vac.,  decomp.), 
respectively.  Under  non-reproducible  conditions  a 
Jiydr  iodide,  C17H.,0O2N2,2HI,  has  been  isolated.  Oxid¬ 
ation  of  the  base  m.  p.  220°,  with 

chromic  acid  affords  the  compound,  C17H2204N2, 
isolated  as  the  hydrobromide,  m.  p.  220°  (decomp.) 
after  softening  at  93°.  The  preparation  of  the 
alkaloid,  C^H^OgNg,  by  hydrolysis  of  the  base 
C^ELjgO^NgBrg  with  barium  hydroxide  and  its  mono - 
and  di -acetyl  derivatives  is  described.  Oxidation  of 
the  alkaloids  C17H20O3N2Br2  in  water  or  acetone  and 
Ci7H2205N2  in  water  with  permanganate  gives  no 
recognisable  products.  With  chromic  acid  the  last- 
named  base  gives  a  substance,  C17H2206N2,  which 
is  further  oxidised  to  an  acid,  C17H2DO0N2,  identical 
with  that  described  by  Wieland  and  Munster  (this 
vol.,  707),  who  assign  the  composition  C17H220GN2 
to  it.  H.  Wren 

Rromination  of  several  phenylarsinic  acids. 
A.  Leotmer  and  Y.  Dreyfttss  [J.  Pharm,  Chim., 
1929,  [viii],  10,  258 — 263). — In  part  an  account  of 
work  already  published  (this  vol.,  945).  Bromination 
of  3-nitro-4-hvdroxyphenylarsinic  acid  with  48% 
hydrobromic  acid  and  hydrogen  peroxide  gives  an 
84%  yield  of  the  mom^romo-derivative,  decomp.  280°. 
A  70%  yield  of  a  monohalogeno-derivative  is  similarly 
obtained  from  3-intro -4-aminophenylarsinic  acid ;  no 
definite  product  could  be  obtained  with  stovarsol, 
whilst  oxanilarsinic  acid  is  unattacked.  The  toxicity 
of  phenylarsinic  acid  (lethal  dose  for  a  guinea-pig 
0*05  g.  per  kg.)  is  increased  by  increasing  bromine  sub¬ 
stitution  (lethal  dose  0  01  g.  per  kg.  for  the  mono- 
bromo-,  <0  01  g.  per  kg.  for  the  dibromo-derivative) . 

J.  W.  Baker. 

Synthesis  of  4  : 4/-dithiolarsenobenzene.  S* 
Krishna  and  R.  Krishna  (J.  Indian  Chem.  Soc., 
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1929,  6,  665 — 672). — Treatment  of  an  alkaline 
solution  of  potassium  ethyl  xanthate  with  diazotised 
p-aminophenylarsinie  acid  at  55 — 60°  and  hydrolysis 
of  the  intermediate  p-xantliyldiazobenzenearsinic 
acid  (potassium  salt)  with  hydrochloric  acid  affords 
4 ;  4' -dithiolarsenobenzene  (I),  decomp,  above  280° 
(disodium  and  potassium  sal  ts ;  dihydrochloride ;  di¬ 
sulphate).  Acetylation  of  I  with  acetyl  chloride 
gives  the  diacetyl  derivative  (+AeCl),  whilst  I  and 
thionyl  chloride  yield  a  product  hydrolysed  by  water 
to  the  substance > 

S02H*S*CaH4-As(‘  •  ■  S02H):As(‘  *  *  C1)-C6H4»S*SQ2H  (tri- 
-sodium  salt).  Additive  compounds  of  I  and  the 
following  substances  are  described  (the  numbers  in 
parentheses  are  the  number  of  mols.  of  the  substance 
per  1  mol.  of  I) ;  ethyl  ehloroformate  (1),  picric  acid 
(2),  perchloric  acid  (2),  methyl  iodide  (2);  with 
methyl  sulphate  4  ;  4* -di methyldUMolarsenobenzen ey 
+2Me^S04,  results.  Oxidation  of  I  with  chlorine  in 
alcoholic  suspension  gives  probably  p-sulpkophenyl- 
arsinic  mid  (II),  whilst  with  30%  nitric  acid.  II  and 
diphenyl  disulphide-4 :  4f-diarsinic  acid  are  formed. 
Oxidation  with  alkaline  hydrogen  peroxide  affords 
p4hiolphenylarsinic  acid,  decomp,  above  250°- 

The  B^champ  reaction  with  potassium  benzene- 
sulphonate  gives  an  impure  sulphophenylarsinie  acid 
{unstable  chloride  decomposing  into  bcnzenesulphonyl 
chloride  and  arsenic  acid).  H.  Btoton. 

Derivatives  of  phenarsazine.  0.  Seibe  and  J. 
Goeski  (Ber.,  1929,  62,  [B\  2180— 2191).— 10-Chloro- 
5  :  10-dihydrophenarsazine  is  converted  by  magnesium 
methyl  iodide  into  JO-methyl-o  :  1 0-dihydropkena rs- 
azine,  m.  p.  107—108°;  lQ-etkyl-5  :  10-dihydrophen- 
arsazine ,  m.  p.  71 — 72°,  10-phenyl-5  :  10 -dihydro* 
phenarsazine,  m.  p.  148 — 149°,  and  10 -ti-naphthyl- 
5  :  1 0-dihydrophenarsazine,  m.  p.  154 — 155°,  are  pre¬ 
pared  similarly  by  use  of  magnesium  and  the  requisite 
alkyl  or  aryl  bromide.  Chlorine  in  carbon  tetra¬ 
chloride  converts  10-methyl-5 : 10-dihydrophenars¬ 
azine  into  a  percMorides  decomposed  when  heated 
with  formation  of  lO-ehloro-5 :  10-dihydrophenars- 
azine,  also  obtained  similarly  from  10-phenyl-5  :  10- 
dihydrophenai'sazme .  When  heated  in  a  current  of 
hydrogen  chloride  at  100 — 150°,  10-methyl- 5  :  10- di- 
hydrophenarsazine  is  decomposed  into  methyldi- 
chloroarsine  and  diphenylamine ;  reaction  apparently 
proceeds  without  production  of  intermediate  com¬ 
pounds,  since  the  same  products  result  when  the 
compound  is  heated  with  an  equiniolecular  amount 
of  hydrogen  chloride  in  chloroform  at  100°.  10 -Phenyl  - 
5  ;  10-dihydrophenarsazine  similarly  yields  diphenyl¬ 
amine  and  phenyldiehloroarsine.  10-Chloro-5  :  10- 
dihydrophenarsazine  is  converted  by  hydrogen  chlor¬ 
ide  into  arsenic  trichloride  and  diphenylamine. 

BL  Week. 

Thiazoles,  XV.  Benzthiazole  arsenicals  of 
arsphenamine  (salvarsan)  type.  M,  T.  Booert 
and  F.  G.  Hess  (Ree.  trav,  chum,  1929,  48,  904 — 
911). — 2-o-Hydroxyphenylbenzthiazole,  m.  p.  1ST  7- — 
132*2°  (of.  A.,  1926,  531),  reacts  with  arsenic  acid  at 
150 — 160°,  forming  2-o -hydroxyphenylbenzihimoh-o'- 
arsinic  acid  (I),  m.  p.  about  315*5°  (decomp. ;  all  m.  p. 
except  this  are  corr,),  obtained  also  by  the  Bart 
reaction  on  -miino-T -hydroxy phenylbenzthiazde 


(II),  m.  p.  190 — 190*5°  (diacetyl  derivative,  m.  p. 
268 — 268*5°) Treatment  of  zinc  o-aminophenyl- 
mercaptide  with  5-niirosalicylaldehyde  in  boiling  acetic 
acid  and  decomposition  of  the  product  formed  with 
hydrogen  sulphide  affords  2-5" -niiro-2f -hydroxy phenyl- 
benzthiazoh ,  ni.  p.  219*1—219*6°,  reduced  by  sodium 
hyposulphite  in  sodium  hydroxide  solution  to  II. 
Coupling  of  benzenediazonium  eliloride  with  2-o- 
hydroxyphenylbenztluazole  and  reduction  of  the 
resulting  dye  with  sodium  hyposulphite  also  gives  II, 
Nitration  of  I  with  nitric  ( d  1*42)  and  sulphuric  acids 
affords  the  corresponding  3'(  ?)-Ri£ro-derivative,  m.  p. 
297-7 — 298*7°,  reduced  by  stannous  chloride  and 
hydrochloric  acid  in  acetic  acid  solution  to  5(?):5'(?)- 
diamino- 4  :  4'  -  dihydroxy  -  3  :  3'"di*(2-benzthiazQlyl}- 
arsenobenzene  dihydrochloride.  Alkaline  sodium  hypo¬ 
sulphite  reduction  of  I  gives  4  :  4' -dihydroxy ;  3'- 
di- (2~benzthiazolyl)ar$enobenzemf  in.  p.  240*8 — 241*3°, 
2-op-Dihydrozyphenylbe?izthiazole$  m.  p.  201 — 201*5° 
(diacetaie,  m.  p,  196-1 — 196*6°),  reacts  with  arsenic 
acid  at  160 — 170°,  yielding  the  corresponding  5'{?)- 
arsinic  acid ,  m.  p.  about  279-9°  (dccorap.),  reduced 
by  stannous  chloride  and  hydrochloric  and  acetic  acids 
to  impure  4:6:4":  6 f4etrahydroxy-3  :  3f-di-(2-benz~ 
th iazolyl)arsenobenzene .  2-3" :  4 '-Dihydrozypkenyl- 

benzihiazole  (diacetate,  m.  p.  155*9 — 1564°)  has  m.  p. 
222*3—222*8°,  and  is  obtained  from  zinc  o-amino- 
phenylmercaptide  and  protocatechualdehyde, 

H.  Bubtok. 

Halogenomercuriphenols.  J.  F.  Caius  and 
J.  H.  Wadia  (J.  Indian  Chem.  Soc.,  1929,  6,  013 — 
616). — Treatment  of  an  alkaline  solution  of  2  : 4-di- 
acetoxydimercuriphenol  with  a  saturated  solution  of 
the  appropriate  sodium  halide  and  subsequent  acidific¬ 
ation  with  acetic  acid  affords  2 : 4-difiuoro-,  in.  p. 
197*5 — 198° ;  2:4 -dicMoro-,  decoinp.  278° ;  2:4 -di- 
bromo colours  at  230°,  and  2  : 4-di iodo-dimercuri- 
phenol ,  decomp.  142°,  The  mixture  of  o-  and  p- 
ace  toxy m  ercu  r  ip  h  e  n  ols  obtained  during  the  me  re  or¬ 
ation  of  phenol  is  treated  with  the  sodium  halide  and 
the  mixture  of  halogenomercuriphenols  extracted 
with  boiling  water  to  give  the  o-eompound  and  wit h 
alcohol  to  yield  the  ^-derivative.  The  following  are 
described:  o-Jluoro m.  p.  192*5°;  o -chloro-t  in,  p. 
146—146*5°;  o-brorno-,  m.  p.  121*5—122°;  o-iodo-, 
m.  p.  106*5° ;  p -fluoro-,  m.  p.  204° ;  p-chloro-,  m.  p,  216° ; 
p-bromo-,  colours  at  185°  without  melting,  and  p dodo- 
mercuriphenol,  becomes  yellow'  at  ISO0  without  melting. 

H.  Buitox. 

Mercuraied  terephthalic  acid,  F.  C.  Whit- 
moke  and  L.  L.  Isenhouk  (J.  Amer,  Chem.  Sac,, 
1929,  51,  2785 — 2787). — When  ethyl  terephthalate  is 
heated  with  mercuric  acetate  and  a  small  amount 
of  acetic  acid  at  117°,  or  when  terephthalic  acid  is 
boiled  with  a  mixture  of  mercuric  and  sodium  acetates 
and  aqueous  acetic  acid,  anhydro-2-hydrozyrmrmTi- 
terephthaKc  add  (I)  is  obtained.  Treatment  of  I  with 
phosphorus  pentaehloride  in  chloroform  suspension 
affords  the  corresponding  chloride,  converted  by  the 
usual  methods  into  n-butyl  2-cUoromercurilerephthaIute 
(II),  m.  p,  82 — 85°,  2»drformiercuriterephthalamide, 
and  2-chloromercuriterepktkcdafiilide ,  not  melted  at 
300°.  n-Butyl  2-chloromercinibenzoate  is  obtained 
similarly  to  II  and  is  hydrolysed  more  readity  than 
II  by  ‘  boiling  90%  alcohol.  2-Bromotcrephthalic 
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acid  is  obtained  when  I  is  treated  with  a  solution  of 
bromine  in  sodium  bromide.  H.  Burton. 

Mercuration  of  aurin  and  attempts  to  mercur- 
ate  other  triphenylme thane  dyes.  F.  0.  Whit- 
more  and  G.  J.  Leuck  (J.  Amer.  Chem.  Soe.,  1929, 
51,  2782 — 2784).— Treatment  of  aurin  with  mercuric 
acetate  in  a  boiling  mixture  of  ethyl  acetate  and 
acetic  acid  affords  acetoxymermriaurin  (I).  With 
alcohol  and  a  small  amount  of  acetic  acid  as  solvent 
di (a-cetox ymercuri)aurin  results,  whilst  in  alcohol  tri» 
(aceioxym e rc u ri)aurin  (II)  is  formed.  When  I  is 
boiled  with  alcohol,  TI  and  aurin  are  obtained,  and 
prolonged  treatment  of  1  or  II  with  sodium  chloride 
and  boiling  alcoliol  gives  tri(chloromercuri)aurin , 
Para  rosani  line  is  mercurated  readily  to  a  tri(aceU 
oxymercuri) -derivative.  A  small  amount  of  a 
dimercurated  product  is  obtained  from  the  base  of 
malachite-green,  but  crystal-violet,  -phenyl- 
met  hvl- violet,  and  malachite-green  are  not  mercurated. 

H.  Burton. 

Aromatic  tin  compounds  of  higher  moL  wt. 

E.  Krause  and  J\.  Weinberg  (Ber.,  1929,  62,  [B], 

2235 — -2241). — i-Bromodiphmyl  ether ,  b.  p.  165-5  / 
16  mm.,  m.  p.  18°,  dfl  (vac.)  1-4826,  rip  1*60877, 
prepared  from  p ^dibromo  benzene,  phenol,  potassium 
hydroxide,  and  copper-bronze,  is  converted  by  the 
successive  action  of  magnesium  and  tin  tetrachloride 
into  tin  ietm-p-phenoxyphenyl,  m.  p.  171°.  p-Chloro- 
bromobenzene  is  converted  analogously  into  tin  letra* 
p -chlorophenyl,  m.  p.  199°  (also  +2CGH6),  which,  when 
brominated  in  presence  of  pyridine  at  —15°,  affords 
tin  iri-p-ch loro phenyl  bromide,  m.  p.  96 — 97°  after 
softening  at  94°.  Treatment  of  an  ethereal  solution 
of  the  bromide  with  aqueous  potassium  hydroxide 
yields  tin  ir i ~p - ch lorophm yl  hydroxide,  from  which  tin 
tri-p'CMorophmyl  chloride ,  m.  p.  11.0 — 111°  after 
softening  at  107°,  and  tin  iri *p-chloro phenyl  iodide , 
m.  p.  93—95°  after  softening  at  91°,  arc  derived.  Tin 
tri-p-chlorophenyl  fluoride  is  best  obtained  from  the 
bromide  in  ether-alcohol  and  aqueous-alcoholic  potass¬ 
ium  fluoride.  The  tetra-p-ehlorophenyl  compound 
and  bromine  in  carbon  tetrachloride  yield  tin  di- p- 
chlorophmyl  di  bromide,  m,  p,  73°  after  slight  softening, 
decomp.  about  300°.  ffexa-p-chhrophenyldistamwne, 
m.  p.  139°,  is  obtained  from  tin  tri-jp-chlorophenyl 
bromide  and  sodium  in  boiling  xylene.  Tin  iri-&- 
naphthyl  chloride,  m.  p.  204* — 205°,  and  tin  tri~p~anisyl 
fluoride ,  decomp.  239°,  are  obtained  in  attempts  to 
prepare  the  corresponding  tetra -compou nds .  The 
following  mixed  tin  aryls  are  derived  from  tin  tri- 
phenyl  halides  and  the  requisite  magnesium  aryl 
halide;  tin  triphenyl  p-phenoxy phenyl,  in.  p.  161 — 
162°  after  slight  softening ;  tin  Iriphenyl  p -chloro- 
phenyl,  m,  p,  139°;  tin  triphenyl  p-bromophenyl,  m.  p. 
224°.  H.  Wren. 

Crystalline  tripeptide  from  living  cells.  (Sm) 

F,  G.  .Hopkins  (Nature,  1929, 124,  445).— A  crystall¬ 
ine  tripeptide  containing  glycine,  glutamic  acid,  and 
cysteine  has  been  isolated  from  extracts  of  yeast  and 
red  blood  corpuscles,  the  separation  being  based  on 
the  insolubility  of  the  cuprous  salt  in  W-sulphuric 
aeid.  Hence  glutathione,  as  previously  described  by 
the  author,  is  not  an  individual  substance. 

A.  A.  Eldribge. 


Detection  of  pyrrole-  and  pyridine -ring 
systems  in  proteins.  N.  Troensegaard  and 
H.  G*  Mygind  (Z.  physiol.  Chem..  1929,  184,  147— 
156). — By  acetylation  of  gliadin,  hydrogenation  of 
the  product  with  sodium  and  amyl  alcohol,  and  cold 
hydrolysis  followed  by  fractionation  of  the  bases, 
piperidine  hydrochloride  was  isolated.  None  could 
be  obtained  from  globin,  serum-albumin,  and  serum- 
globulin.  Casein  gave  taoamylamine. 

J,  H.  Birkinshaw. 

Clupein.  I.  K.  Felix  and  K.  Birr  (Z.  physiol. 
Chem.,  1929,  184,  111 — 131). — Clupein  was  esterified 
by  methyl  alcohol  and  hydrochloric  acid  and  the 
product  was  divided  into  four  fractions  by  their 
differing  solubility  in  methyl-alcoholic  hydrogen 
chloride.  These  four  protamine  esters  differ  in  com¬ 
position,  optical  activity,  methoxyl  content,  and 
in  mol.  wt.  The  clupeins  possess  esterifiable  carboxyl 
groups,  but  no  free  amino -groups.  A  crystalline 
substance  with  characteristic  properties  was  isolated, 
browning  at  220°  and  decomposing  sharply  at 
242°.  J.  H,  Birkinshaw. 

Thymonucleic  acid.  P.  A.  Levene  and  E.  S. 
London  (J.  Biol.  Chem.,  1929,  S3,  793—802).— 
Hydrolysis  of  thymonucleic  acid  with  intestinal  juice 
yields  guanine  nucleoside ,  [aj$  —36-0°  in  AT-sodium 
hydroxide ;  hypoxanihine  nucleoside ,  no  m.  p.,  shrink¬ 
ing  at  200°,  [ajf>  — 21*0°  in  dilute  sodium  hydroxide ; 
thymine  nucleoside ,  m.  p.  185°,  [a]g  +32*5°  in  A7- 
s odium  hydroxide;  cy  Udine  nucleoside,  no  m,  p., 
shrinking  at  190°,  [ajff  +40°  in  water.  The  hypo- 
xanthine  nucleoside  is  presumably  derived  from 
adenine  nucleoside :  all  the  above  nucleosides  yield, 
when  hydrolysed,  the  appropriate  base  and  a  deoxy- 
pentose  (cf.  this  voL.  590).  The  formula  of  thymo¬ 
nucleic  acid  thus  becomes  C39H51025Nl5P4, 

C.  H*.  Harington. 

Substituted  proteins.  Nitration  and  iodin- 
ation  of  globin.  H.  Bauer  and  E,  Strauss 
(Bioehem.  Z.,  1929,  211,  163 — 190). — The  amount  of 
iodine  attached  to  carbon  in  Iodinated  derivatives  of 
ovalbumin,  serum-albumin,  and  serum -globin  is 
stoicheiometrically  related  to  their  tyrosine  contents. 
The  tyrosine  takes  up  two  atoms  of  iodine,  not  by 
adsorption.  Globin  takes  up,  in  addition,  two  more 
atoms  of  iodine  which  are  situated  in  the  histidine 
portion  of  the  molecule.  Nitroglobin,  which  contains 
one  nitro-group  in  the  tyrosine  portion  and  one  in  the 
tryptophan  portion  of  the  molecule,  can  be  reduced 
to  aminoglobin.  When  nitroglobin  is  iodinated  one 
atom  of  iodine  enters  the  tyrosine  portion  and  two 
atoms  enter  the  histidine  portion.  Part  of  the  iodine 
of  iodoglobin  and  of  iodonitrogiobin  is  eliminated  by 
cold  sulphurous  acid.  This  part  is  probably  attached 
to  an  imino-group.  It  is  deduced  from  their  iodine 
contents  that  globin  and  nitroglobin  after  iodination 
in  hydrogen  carbonate  solution  contain  two  iraino* 
groups  capable  of  taking  up  iodine,  win  1st  nitroglobin 
after  iodination  in  ammoniaeal  solution  contains 
three  such  groups.  These  groups  are  the  points 
attacked  by  pepsin-hydrochloric  acid.  The  changes 
in  solubility  in  dilute  acid  that  the  substituted  pro¬ 
teins  undergo  and  the  extent  to  which  they  are 
attacked  (if  at  all)  by  pepsin™ hydrochloric  acid  are 
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described  and  compared  with  the  changes  the  proteins 
themselves  undergo  on  heating.  W.  McCartney. 

Micro-determination  of  carbon  in  solid  sub- 
stances  by  oxidation  with  chromic  and  sulphuric 
acids.  A.  Boivin  (Compt.  rend.  Soc,  Biol.,  1929, 
100,  502 — 504;  Chem.  Zentr.,  1929,  i,  2560).— 
Oxidation  of  the  carbon  monoxide  formed  in  Nicloux  s 
method  is  completed  by  means  of  a  glowing  platinum 
wire,  oxygen  originating  from  the  heated  mixture. 

A.  A.  Eldridge. 

Ifficro-determination  of  carbon  in  precipitates. 
A.  Boivin  (Compt.  rend.  Soc.  Biol.,  1929,  100,  505 — 
507;  Chem.  Zentr.,  1929,  i,  2560— 2561).— The 
material  is  collected  on  an  asbestos  plug  in  a  con¬ 
stricted  glass  tube ;  the  relevant  portion  is  cut  off 
and  the  determination  is  completed  by  Nicloux’s 
method.  A.  A.  Eldridge. 

Elementary  organic  analysis  by  Pregl’s  micro- 
chemical  method,  F.  Hernler  (Mikrochem.,  1929, 
Pregl  Fest.,  140 — 153). — An  account  of  the  author’s 
experience  with  PregFs  methods ;  a  new  form  of 
apparatus  for  maintaining  the  lead  peroxide  employed 
at  a  constant  temperature  during  the  analysis  is 
described.  H.  F.  Harwood. 

Adaptation  of  PregFs  micro-combustion  to 
a  semi-micro-combustion  method  for  determin¬ 
ation  of  carbon  and  hydrogen.  W.  M.  L alter  and 
F.  J.  Dobrovolny  (Mikrochem.,  1929,  Pregl  Fest., 
243 — 252).— A  method  based  on  those  of  Pregl  and 
Wise  for  the  determination  of  carbon  and  hydrogen 
in  organic  substances ;  20  mg.  of  material  suffice  for 
the  analysis,  and  the  weighings  may  be  carried  out 
on  an  ordinary  balance  sensitive  to  0*05  mg.  It  is 
claimed  that  the  technique  is  more  easily  acquired 
than  that  of  the  usual  macro-combustion  method. 

H.  F.  Harwood. 

Adaptation  of  Pregl*  s  micro-combustion  to  a 
s emi-micr  o-c  ombu  s  tion  method  for  determin¬ 
ation  of  nitrogen,  W.  M.  Lauer  and  C.  J.  Sunde 
(Mikrochem.,  1929,  Pregl  Fest.,  235 — 242). — A  method 
for  the  determination  of  nitrogen  in  organic  compounds 
which  is  based  on  PregFs  microchemieal  method 
but  does  not  necessitate  the  use  of  a  microbalance 
has  been  devised ;  20  mg.  of  material  suffice  for  the 
analysis,  and  the  weighings  can  be  carried  out  on  an 
ordinary  balance  sensitive  to  0-05  mg. 

H.  F.  Harwood. 

Simultaneous  determination  of  nitrogen  and 
mercury  in  the  microchemical  analysis  of 
organic  mercury  compounds.  F.  Hernler 
(Mikrochem.,  1929,  Pregl  Fest.,  154 — 164). — The  front 
portion  of  the  combustion  tube  used  projects  80 — 
120  mm.  beyond  the  furnace,  and  during  the  deter¬ 
mination  of  the  nitrogen  this  part  is  kept  well  cooled 
by  being  wrapped  with  wet  cloths.  When  the  nitro¬ 
gen  determination  is  complete,  the  nitrometer  is  dis¬ 
connected,  and  the  combustion  tube  connected  with 
a  weighed  glass  tube  packed  with  gold  wire,  into 
which  the  mercury  is  driven  by  gentle  heating.  The 
results  are  quite  satisfactory,  but  the  method  requires 
very  careful  work.  H.  F.  Harwood 

Ifficroanalytical  determination  of  sulphur  in 
organic  compounds  by  a  volumetric  method, 
A.  Friedrich  (Mikrochem.,  1929,  Pregl  Fest.,  91 — 


102). — A  combustion  of  the  substance  is  made  by 
Dennstedt’s  method,  using  4 — 7  mg.  of  the  com¬ 
pound,  the  evolved  gases  being  passed  through  dilute 
hydrogen  peroxide.  The  resulting  solution  is  evapor¬ 
ated  on  a  water-bath  and  titrated  with  iV/45-sodium 
hydroxide.  A  quantity  of  A7/45-sulphuric  acid  equi¬ 
valent  to  the  alkali  used  is  then  added,  the  solution  is 
evaporated  to  dryness,  and  the  hydrogen  sulphate 
present  is  determined  by  a  second  titration,  this 
corresponding  with  the  sulphuric  acid  formed  by  the 
combustion.  The  method  yields  satisfactory  results 
for  substances  which  contain  either  nitrogen  or  halogen 
in  the  molecule  in  addition  to  sulphur,  but  has  so  far 
not  been  tested  for  compounds  containing  all  three  of 
these  elements.  H.  F.  Harwood. 

Micro-determination  of  selenium  and  tellurium 
in  organic  compounds.  H.  D.  K.  Drew  and  G.  B. 
Porter  (J.C.S.,  1929,  2091—2095).— Accurate 

methods  for  the  quantitative  precipitation  and  filtra¬ 
tion  of  3 — 5  mg.  of  selenium  or  tellurium  are  described. 
The  processes  are  modifications  of  the  larger-scale 
gravimetric  methods.  Halogens  can  be  determined 
accurately  in  the  presence  of  tellurium. 

J.  G.  A.  Griffiths. 

Micro-analytical  determination  of  iodine  in 
organic  substances,  T.  Leifert  (Mikrochem., 
1929,  Pregl  Fest.,  266 — 271). — The  following  procedure 
is  recommended ;  5  mg.  of  the  material  are  burnt  in 
oxygen  according  to  PregFs  method,  and  the  iodine  is 
absorbed  in  concentrated  sodium  hydroxide.  The  solu¬ 
tion  is  exactly  neutralised  with  2AT-sulphuric  acid,  3 
drops  excess  of  acid  are  added,  and  the  whole  is  diluted 
to  60  c.c. ;  2  c.c.  of  bromine  are  added,  and  the  excess 
is  expelled  by  maintaining  the  solution  at  the  b.  p. 
for  7  min.  by  a  vigorous  current  of  steam.  After  cool¬ 
ing,  1  g,  of  potassium  iodide  is  added,  and  the  liberated 
iodine  titrated  with  0*01  A7- thiosulphate. 

H.  F.  Harwood. 

Microchemical  determination  of  iodine  [in 
organic  substances].  G.  Lijnde,  K.  Gloss,  and 
J.  Boe  (Mikrochem.,  1929,  Pregl  Fest.,  272 — 292). — 
The  iodine  in  the  material  is  converted  into  alkali 
iodide  by  treatment  with  potassium  hydroxide  and 
carbonate,  ignition  being  repeated  until  all  organic 
matter  has  been  destroyed ;  the  addition  of  a  little 
nitrate  is  advisable  in  certain  eases.  The  cold  mass 
is  extracted  with  96%  alcohol,  the  extract  evapor¬ 
ated,  and  the  iodine  in  the  residue  determined  either 
colorimetrieally  or  volumetrically.  Special  precau¬ 
tions  must  be  taken  if  the  original  material  contains 
much  lime,  otherwise  the  whole  of  the  iodine  cannot 
be  extracted  by  alcohol.  In  order  to  determine  the 
iodine  present  in  various  forms  of  combination  in  an 
organic  substance,  the  material  is  extracted  with 
water,  and  the  “  lipoid  iodine  ”  removed  from  the 
acidified  solution  by  extraction  with  ether.  “  Album¬ 
inoid  iodine  ”  can  be  precipitated  by  the  addition  of 
alcohol  or  acetone,  and  the  “  inorganic  iodine  ”  deter¬ 
mined  by  liberation  with  nitrous  acid  and  extraction 
with  ether,  or  by  precipitation  with  palladous  chloride. 

H.  F.  Harwood. 

Kapid  volumetric  determination  of  formic  and 
acetic  acids  in  presence  of  each  other.  P. 
Fuchs  (Z.  anal.  Chem.,  1929,  78,  125— 127).— The 
solution  containing  the  acids  is  exactly  neutralised 
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with  i\r-sodium  hydroxide,  and  boiled  to  expel  any 
acetaldehyde.  Solid  sodium  acetate  and  an  excess  of 
a  saturated  solution  of  mercuric  chloride  are  added, 
and  the  liquid  is  kept  just  below  the  b,  p.  for  15  min., 
when  the  following  reaction  occurs :  HC02Na+ 
2HgCl2 —NaCl -|-Hg2Cl2 + HC1 + C02.  The  cooled  solu¬ 
tion  is  filtered  and  the  free  acid  in  the  filtrate  titrated 
with  N- sodium  hydroxide.  H,  F.  Harwood. 

Colorimetric  detemihaatioii  of  methylglyoxal, 
dihy  dr  oxyacetone ,  and  glycer  aldehyde.  E.  Baer 
(Arbeitsphysiol.,  1928,  1,  130 — 135;  Chem.  Zentr., 
1929,  i,  2087). — Mendel  and  Qoldseheider’s  method  for 
the  determination  of  lactic  acid  has  been  extended  to 
that  of  the  above  substances.  Proteins  and  carbo¬ 
hydrates  are  removed  with  phosphotungstic  acid  and 
calcium  hydroxide  and  copper  sulphate,  the  residual 
solution  then  being  treated  with  concentrated  sul¬ 
phuric  acid  and  alcoholic  ver atraldehyd e .  The  deter¬ 
mination  of  methylglyoxal,  dihydroxy  acetone,  or 
glyceraldehyde  is  made  colorimetrically,  standard  and 
test  solutions  being  compared  with  a  dilute  alcoholic 
solution  of  carbol-fuchsin  containing  a  drop  of  orange 
G  solution.  The  accuracy  is  4  mg.-%,  0*02  mg.  being 
determinable.  A.  A.  Eldridge. 

Determination  of  arylamides  of  aromatic 
sulphonic  acids,  K.  Heller  and  Z,  Fleischhans 
(J.  pr.  Chem.,  1929,  [ii],  123,  146— 147).— The 
sulphonarylamide  is  dissolved  in  an  excess  of  0*1  V- 
sodium  hydroxide  [whereby  salt  formation  occurs, 
IVSOjmiV+NaOH— >  R-S0(:NR)(0Na)+H20]  and 
titrated  with  0*lAT-hydrochloric  acid  until  a  faint 
turbidity  appears.  The  method  is  accurate  to  the 
extent  of  about  1%.  Pyrazolones  can  also  be  titrated 
with  sodium  hydroxide  as  above.  H.  Burton, 


Determination  of  basic  armno^acids  in  small 
amounts  of  protein.  H.  O.  Calvery  (J,  Biol. 
Chem.,  1929,  83,  631 — 648). — The  method  of  Vickery 
and  Leavenworth  (A.,  1928,  511)  has  been  modified 
for  application  to  5  g.  of  protein,  and  the  modified 
method  applied  to  caseinogen  and  edestin.  In  the 
latter  case  the  results  agree  well  with  those  already 
obtained  by  the  above-mentioned  authors.  The 
determinations  by  actual  isolation  were  satisfactorily 
checked  in  the  case  of  histidine  by  nitrogen  deter¬ 
minations  and  by  the  methods  of  Hanke  and  Koessler 
(A.,  1920,  ii,  784)  and  of  Plimmer  and  Phillips  (A., 
1924,  ii,  576),  the  technique  of  the  latter  method 
being  discussed  in  detail;  in  the  case  of  arginine, 
determinations  of  the  total  nitrogen  of  the  arginine 
fraction  were  useless,  but  the  method  of  Van  Slyke 
(A.,  1912,  ii,  1008)  gave  results  in  good  agreement 
with  those  of  isolation.  For  quantitative  precipit¬ 
ation  of  histidine  by  mercuric  sulphate,  the  sulphuric 
acid  concentration  must  be  3 — 5%. 

C.  R.  Harington. 

Determination  of  tyrosine  and  of  tryptophan 
by  the  method  of  Tillmans,  Hirsch,  and  StoppeL 
H.  Bauer  and  E.  Strauss  (Biochem.  Z.,  1929,  211, 
191 — 198). — The  method  (cf.  A.,  1928,  1278)  cannot 
be  used  in  the  case  of  food -proteins  which  are  insoluble 
in  hot  dilute  nitric  acid  or  undergo  alteration  if  heated 
with  the  acid.  If  proteins  are  kept  in  contact  with 
nitric  acid  (d  1*42)  for  18  hrs.  at  the  ordinary  temper¬ 
ature  and  allowance  is  made  for  the  fact  that  the 
tyrosine  present  may  be  either  mono-  or  di-nitrated, 
satisfactory  results  are  obtained.  In  the  case  of 
certain  proteins  the  results  must  be  checked  by  those 
obtained  by  other  methods.  The  modified  method 
cannot  be  used  for  iodinated  or  nitrated  globins. 

W.  McCartney. 


Biochemistry. 


Micro-respiration  apparatus  for  simultaneous 
determination  of  oxygen  and  carbon  dioxide. 
J.  Frhr.  von  Ledebbr  (Mikrochem.,  1929,  Pregl 
Fest.,  253 — 265). — An  apparatus  permitting  the 
simultaneous  determination  of  oxygen  and  carbon 
dioxide  is  described,  the  former  gas  being  determined 
by  volume  and  the  latter  by  absorption  in  0-012V- 
barium  hydroxide  and  measurement  of  the  change  in 
electrical  conductivity  of  this  solution.  The  accuracy 
attainable  in  the  case  of  both  gases  is  0*5  c.mm.  if  the 
temperature  be  kept  constant  to  0*05°.  The  complete 
absorption  of  the  carbon  dioxide  requires  up  to  40 
min.  even  if  the  apparatus  be  shaken,  hence  readings 
should  not  be  taken  more  frequently  than  every 
half-hour.  H.  F,  Harwood. 

Role  of  haemoglobin  in  the  blood.  A.  B. 
Hastings  {Coll,  Syrap.  Mon.,  1928,  6,  139—154).— 
A  discussion.  Chemical  Abstracts. 

Relation  between  haemoglobin  content  and 
oxygen  supply  of  the  organism.  F.  Mainzer 
(P  finger’s  Archiv,  1928,  220,  234—242 ;  Chem,  Zentr., 
1929,  i,  1958). 


Blood-cell  metabolism.  IV.  Effect  of 
methylene-blue  on  metabolism  of  leucocytes. 
E.  S.  G.  Barron.  V.  Metabolism  of  leucocytes. 
E.  S.  G.  Barron  and  G.  A.  Harrop,  jun.  {J.  Biol. 
Chem.,  1929,  84,  83—87,  89— 100).— IV.  Methylene- 
blue  causes  increase  in  the  oxygen  consumption  of 
leucocytes  and  increased  oxidation  of  dextrose  dqring 
glycolysis  {decreased  formation  of  lactic  acid) ;  the 
effects  are  less  marked  than  those  previously  observed 
with  mammalian  erythrocytes  (this  vol.,  460). 

V.  For  the  successful  observation  of  the  metabolism 
of  the  white  cells  it  is  necessary  to  centrifuge  for  a 
short  time  only,  to  work  in  low  concentration  and 
for  short  periods,  and  to  avoid  cooling  and  the  use 
of  anticoagulants  which  interfere  with  respiration. 
Glycolysis  produced  by  polynuclear  lymphocytes  is 
about  five  times  as  great  as  that  produced  by  leuco¬ 
cytes  ;  in  their  fermentative  reactions  the  leucocytes 
resemble  normal  cells  and  the  polynuclear  lympho¬ 
cytes  cancer  cells.  C.  R.  Harington. 

Development  of  foetal  blood  in  the  cow,  I. 
Volume,  dry  matter,  and  corpuscular  hemo¬ 
globin  content  of  cow's  blood.  II,  Foetal  blood. 
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D.  von  Deseo  (Pfluger’s  Archiv,  1928,  221 ,  321 — 
326,  327 — 335 ;  Chem.  Zentr. ,  1929,  i,  1956). — Cow’s 
blood  contains  197  g.  of  water  per  100  g.  of  dry 
substance  (86  wt.-%  hemoglobin) ;  during  the 
development  of  the  foetus  the  dry  matter  in  the 
blood  rose  from  26  to  29  wt.-%.  A.  A.  Eldbidge, 

Rate  ol  settling  of  red  blood-corpuscles  and 
surface  tension,  A.  Pines  and  M,  Joffe  (Biocbem. 
Z,,  1929,  211,  420 — 425). — There  is  no  relation  be¬ 
tween  the  settling  rate  and  the  surface  tension  at 
the  plasma/air  boundary.  J.  H,  Birkinshaw. 

Tr3rptoporpli3rrin.  G.  Monasterio  (Bioehem. 
Z.,  1929,  212,  71—79;  cf.  A.,  1928,  82).— The  small 
amount  of  iron  which  remains  in  tryptoporphyrin 
prepared  by  the  method  of  Franlcel  and  Prinz  cannot 
be  removed  by  any  of  the  processes  known  to  succeed 
in  the  case  of  hsematin.  By  some  of  these  processes 
the  chief  constituent  of  tryptoporphyrin  is  attacked 
and  small  amounts  of  a  compound  having  an  iron 
content  similar  to  that  of  haemin  but  without  its 
spectroscopic  properties  can  be  isolated.  It  is  con¬ 
cluded  that  the  iron  in  haemoglobin  and  in  haematin 
is  present  in  two  forms,  in  one  of  which  the  iron  is 
loosely  bound,  whilst  in  the  other  it  resists  the 
effects  of  the  processes  mentioned. 

W.  McCartney. 

Determination  of  fibrinogen  by  centrifuging, 
K.  Samson  (Med.  Klin.,  1928,  4  pp. ;  Chem.  Zentr., 
1929,  i,  2339). — The  fibrinogen  is  precipitated  at  55° 
in  a  graduated  tube,  cooled,  and  the  height  of  the 
column  of  precipitate  is  read  after  centrifuging  for  a 
definite  time.  The  tubes  are  graduated  by  parallel 
nitrogen  determinations.  A.  A,  Eld ridge. 

Sulphur  content  of  fibrins  from  various 
mammals.  Z.  Asz6di  (Bioehem.  Z,,  1929,  212, 
158 — 161). — The  sulphur  content  of  fibrin  from  men, 
pigs,  cattle,  horses,  and  dogs  has  been  determined  and 
compared  with  that  of  the  globulin  from  the  same 
animals.  Values  which  varied  considerably  from 
species  to  species  and  from  individual  to  individual 
were  obtained.  In  the  dog  there  was  usually  less, 
in  the  horse  usually  more,  sulphur  in  the  fibrin  than 
in  the  globulin.  W.  McCartney. 

Sulphur  content  of  various  serum-globulins. 
Z.  Asz6di  (Bioehem.  Z.,  1929,  212,  102 — 114 ;  cf.  this 
voL,  206).— The  sulphur  contents  of  serum-globulin 
from  men,  pigs,  cattle,  horses,  and  dogs  have  been 
determined.  Great  individual  variations  in  these 
contents  are  found  within  the  same  species.  Serum- 
globulin  from  dogs  usually  contains  more  than  T30% 
S,  but  values  as  high  as  this  are  only  occasionally 
found  in  the  other  animals.  There  is  no  connexion 
between  either  the  sex  or  the  purity  of  the  breed  of 
a  dog  and  the  sulphur  content  of  its  serum -globulin. 

W.  McCartney. 

Behaviour  of  Congo-red  to  serum-colloids . 
Determination  of  blood,  by  the  Congo-red  method 
of  Griesbach.  L.  Heilmeyer  (Bioehem.  Z.?  1929, 
212,  430—442). — The  absorption  spectrum  of  Congo- 
red  in  serum  solutions  is  essentially  different  from  that 
in  aqueous  solutions  due  to  union  with  serum -colloids. 
This  forms  a  source  of  error  in  Griesbach's  method 
(Deut.  med.  Woeh.,  1921)  for  determination  of  blood. 


The  error  is  quantitatively  ascertained  and  is  depen¬ 
dent  on  the  absolute  concentration  of  the  serum- 
Congo-red  solution.  P.  W.  Clutterbuck. 

Determination  of  proteins  in  blood-serum. 
F.  Schneider  (Bioehem.  Z.,  1929,  211,  207 — 212). — 
The  refractometric  method  of  Robertson,  the  Kjeldahl 
method,  and  the  gravimetric  method  for  the  deter¬ 
mination  of  proteins  in  blood-serum  have  been  com¬ 
pared.  Serum  from  51  subjects,  some  in  a  mild, 
others  in  a  chronic,  pathological  condition,  was  used. 
The  results  of  the  Kjeldahl  and  gravimetric  methods 
agreed  satisfactorily.  Those  of  the  refractometric 
method  were  less  accurate.  Where  great  accuracy  is 
not  required,  the  refractometric  method,  which  is 
rapid,  may  be  used.  If  the  limits  of  error  must  not 
exceed  ^0*3  g.-%,  one  of  the  other  methods  should 
be  employed.  W.  McCartney. 

Amylase  of  horse-serum  and  the  variation 
of  its  activity  as  a  function  of  successive  bleed¬ 
ings.  B.  Rousseu,  Z.  Grtjzewska,  and  G.  Roussel 
(Compt.  rend.,  1929,  189,  501 — 503). — Sterile  serum 
from  the  animal  was  incubated  with  a  sterilised  1*4% 
starch  solution  for  24  hrs.  at  ptl  7*4 — 7*6.  After 
deproteinisation  the  sugar  was  determined  by  Ber¬ 
trand’s  method.  Since  dextrose  was  the  only  sugar 
obtained  at  the  end  of  48  hrs.,  maltase  must  be  present 
in  the  sera.  The  experimental  results  indicate  a 
periodicity  in  the  activity  of  the  amylase  as  a  function 
of  the  bleedings  as  well  as  an  individual  variation  in  the 
amylase  activity  of  different  sera.  C.  C.  N.  Vass. 

Changes  in  activity  of  blood-catalase.  A. 
Ktjltjugin  and  G.  Savostjanov  (Bioehem.  Z.}  1929, 
211,  131 — 143). — The  activity  of  catalase  from 
erythrocytes  of  the  eat  in  blood  solutions  decreases 
when  the  solutions  are  kept,  at  a  rate  which  is  much 
greater  during  the  first  2|  hrs.  than  in  the  second 
and  varies  according  to  the  animal  from  which  the 
blood  is  taken.  Rise  of  temperature  also  causes 
reduction  of  the  activity,  which  is  completely  lost 
at  60°.  The  presence  of  chlorides  or  nitrates  greatly 
reduces  the  activity,  but  sulphates  have  little  effect. 
Blood-serum  from  various  animals,  blood-  and  egg- 
albumin  increase  the  activity  as  their  concentrations 
increase  (up  to  1%);  soluble  starch,  gelatin,  and 
dextrin  are  without  influence,  although  all  these 
colloids  retard  the  loss  of  activity  which  occurs  in 
their  absence  on  preserving  the  solutions.  This  pro¬ 
tecting  effect  of  the  colloids  (except  starch  and 
gelatin)  persists  when  the  temperature  is  raised  except 
in  the  case  of  the  higher  concentrations  of  the  colloids. 
The  influence  of  chlorides  and  nitrates  is  greatly 
reduced  and  sometimes  suppressed  altogether  if 
blood-serum  from  various  animals,  blood -albumin, 
or  egg-albumin  is  present.  Starch  and  gelatin  do  not 
affect  the  influence  of  these  electrolytes. 

W.  McCartney, 

Action  of  the  bile  and  bile  acids  on  serum- 
lipases  in  the  organism.  A.  Bactjlo  and  E. 
Iantria  (Riv.  Pat.  Sper.,  1928,  3,  52 — 59;  Chem. 
Zentr.,  1929,  i,  2064). — The  lipolytic  activity  of  dog- 
serum  is  uninfluenced  by  addition  of  dog's  or  ox  bile, 
but  the  inhibitive  action  of  quinine  is  no  longer 
observed.  Sodium  taurocholatc  appears  to  be  more 
active  than  the  glycoeholate.  A,  A.  Eldridge. 
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Fate  of  acetylcholine  in  the  Mood,  6.  Viale 
and  J.  M.  Soncini  (Pfliiger’s  Archiv,  1929,  221 ,  594 — 
598;  Chem.  Zentr.,  1929,  i,  2199). — The  esterase,  sup¬ 
posed  by  Galehr  and  Plattner  to  hydrolyse  acetyl¬ 
choline,  is  not  present  in  the  blood.  It  is  not  proved 
that  the  vagus  substance  is  identical  with  acetyl¬ 
choline.  A.  A.  Eldridge. 

Chemical  modifications  of  blood  following’ 
intravenous  injection  of  urea.  B.  V.  Fuentes, 
J.  Duomarco,  and  A.  Munilla  (Rev.  asoc,  med, 
Argentina,  1928,  41,  885 — 909). — Intravenous  injec¬ 
tion  of  urea  (T5 — 5*0  g.  per  kg.)  into  dogs  causes  an 
increase  in  the  ratio  urea-  :  total-nitrogen  (normally 
0-5)  to  0*9,  the  total  blood-nitrogen  exceeding  100  mg. 
No  modification  of  the  blood -uric  acid,  creatine,  or 
creatinine,  or  of  the  calcium,  sodium  chloride,  and 
inorganic  phosphorus  metabolism  was  observed. 

Chemical  Abstracts. 

Micro-determination  of  creatinine  and  creatine 
in  (Mood.  E.  Koplowitz  (Blochein,  Z.,  1929,  211, 
475 — 486). — The  methods,  depending  on  the  colour 
reaction  of  creatinine  with  alkalino  sodium  picrate 
solution,  permit  of  the  determination  of  creatinine 
and  creatine  in  blood -plasm a  and  total  blood  in  20  c.c. 
of  blood.  No  difference  in  creatinine  and  creatine 
content  was  found  between  arterial  and  venous  blood . 

J.  H.  Birkinshaw. 

Detennination  of  uric  acid  in  Mood.  II. 
J.  D.  B.  H.  van  Assenraad  (Pliarm.  Tijdschr.  Ned.- 
Indie,  1929,  6,  65 — 69  ;  Clxem.  Zentr.,  1929,  i,  1974). — 
The  uric  acid  is  oxidised  to  allantoin  with  potassium 
ferrieyanidc  in  the  cold ;  dextrose  is  not  attacked 
under  these  conditions.  A  mixture  of  serum  (3  e.c,). 
water  (3  c.c.),  and  1*65%  uranyl  acetate  solution 
(3  c.c.)  is  centrifuged,  and  3  c.c.  of  the  clear  liquid  is 
treated  with  2*5  c.c.  of  a  solution  containing  0*329  g. 
of  potassium  ferricyanide  and  6  g.  of  sodium  car¬ 
bonate  per  litre;  after  at  least  5  ruin.  2  drops  of 
concentrated  sulphuric  acid  are  added,  the  solution  is 
diluted  to  20  c.c.,  and  the  colour  is  compared  with 
that  of  standard  solutions  of  uric  acid  which  have 
been  similarly  treated.  A,  A.  Eldridge. 

Determination  of  cholesterol  [in  blood] .  E. 
Herzfeld  (Schweiz,  med.  Woch.,  1928,  58,  103 — 
110;  Chem.  Zentr,,  1929,  i,  20S9— 2090).— Serum  is 
treated  dropwise  with  absolute  alcohol,  boiled,  and  fil¬ 
tered,  the  residue  being  washed  first  with  alcoholic 
chloroform,  and  then  with  chloroform  alone.  The 
residue  on  evaporation  of  the  filtrate  is  dissolved  in 
warm  chloroform.  Aliquot  portions  diluted  to  vary¬ 
ing  degrees  are  tested  by*  LiebermamTs  reaction.  In 
disease  of  the  liver  and  in  diabetes  the  blood -chole¬ 
sterol  is  high  (300 — 800  mg.-%), 

A.  A.  Eldridge. 

Determination  of  Mood-cholesterol.  G.  Fet- 
tich  (Klin.  Woch.,  1929,  8,  362—363;  Chem.  Zentr., 
1929,  i,  2089). — The  serum -cholesterol  is  hydrolysed 
by  AczePs  method,  extracted  with  chloroform,  and 
the  extract  is  subjected  to  Liebermann  and  Bur- 
chard’s  reaction,  the  green  colour  being  compared  in 
an  Autenrieth  colorimeter.  A.  A.  Eldridge. 

Physico-chemical  state  of  lecithin  and  chole- 
steryl  esters  in  blood-serum  and  -plasma. 
M.  A,  Machebcstjf  (Bull.  Soe.  ehim.,  1929,  [iv],  45, 


662 — 666). — The  phospho  a  mmolipm- protein  previ¬ 
ously  described  (this  vol.,  206,  838)  is  very  resistant 
to  fractionation  and  is  regarded  as  a  compound  of 
lecithin  and  cholesteryl  esters  with  plasma-proteins. 
The  lipins  isolated  by  treating  its  solutions  with 
boiling  alcohol  to  coagulate  the  proteins  and  then 
extracting  with  ether  are  insoluble  in  water  even  in 
presence  of  ammonia  or  serum-albumin,  and  yield 
unstable  milky  aqueous  suspensions  from  which  ether 
extracts  the  lipins.  R,  Brightman. 

Inorganic  constituents  of  the  blood  of  pupae 
of  butterflies  (Sphynx  phiastri,  Pieris  brassiem ) 
and  changes  in  the  content  of  these  constituents 
during  the  pupal  stage.  L.  Beecher  (Biochem. 
Z.,  1929,  211,  40 — 64). — In  addition  to  a  minute 
quantity  of  sodium,  the  blood  of  the  pupae  of  S, 
pinastri  contains  the  following  average  amounts  of 
inorganic  material  per  100  c.c.  :  potassium,  137*8  mg., 
calcium,  33  mg.,  magnesium,  56  mg.,  chlorine,  59*5 
mg.,  phosphorus,  66  mg.  (total  phosphorus  207  mg.). 
As  regards  the  potassium,  calcium,  magnesium,  and 
inorganic  phosphorus  contents  of  the  blood  there  is 
no  difference  between  male  and  female  pupae.  The 
blood  contains  an  excess  of  0*050  g.-equiv.  per  litre 
of  bases  which  are  presumably  combined  with  organic 
acids.  During  the  period  in  which  P.  brassiem  is 
passing  through  the  caterpillar  and  pupal  stages  there 
is  an  increase  in  the  potassium  content,  a  decrease  in 
the  calcium  and  chlorine  contents,  and  a  large  decrease 
in  the  magnesium  content  of  its  blood.  The  total 
phosphorus  content  of  the  blood  first  falls,  then  rises 
greatly  during  the  same  period.  W.  McCartney. 

Serum-calcium  in  the  negro.  CL  L.  Harrell 
(Arner.  Rev.  Tuberculosis,  1929,  49,  350 — 352).— The 
average  normal  value  wras  10*93  mg.  per  100  c.c. 
(0*43  mg.  higher  than  for  white  individuals) ;  in  sus¬ 
pected  tuberculosis  the  value  was  9*8  mg. 

Chemical  Abstracts. 

Micro -determination  of  calcium  in  serum  and 
plasma.  B.  Groak  (Biochem.  Z.,  1929,  212, 
47 — 52). — The  calcium  in  0*1  c.c.  of  serum  or  plasma 
is  precipitated  by  ammonium  oxalate  and  the  excess 
of  permanganate  left  after  the  oxalic  acid  liberated  by 
sulphuric  acid  has  been  oxidised  is  determined  by 
addition  of  potassium  iodide  and  titration  with  thio¬ 
sulphate.  The  accuracy  of  the  method  (error  ±2*5%) 
is  greater  than  that  of  the  Kramer-Tisdall  process. 

W.  McCartney. 

Composition  of  bone,  VII.  Equilibration  of 
serum  solutions  with  calcium  hydrogen  phos¬ 
phate.  M.  J.  Shear,  M.  Washburn,  and  B. 
Kramer.  VIII.  Conductivity  titrations  of  cal¬ 
cium  ions.  M.  J.  Shear,  B,  Kramer,  and  L. 
Resnikoff  (J.  Biol.  Chem.,  1929,  83,  697 — 720, 
721 — 735). — VII.  On  shaking  either  distilled  water  or 
artificial  serum  with  calcium  hydrogen  phosphate, 
equilibrium  is  attained  after  1  hr.  The  ionic  solu¬ 
bility  product  [Carx[HP04]"'  is  (3‘2±0*1)  X  10~6  at 
the  ordinary  temperature  and  (3*4+0*I)x  10"6  at  38° 
for  artificial  serum.  Sera  in  which  the  product  CaxP 
(expressed  in  mg.  per  100  c.c.)  is  less  than  50  (i.e.,  all 
rachitic  sera)  are  under-saturated  with  respect  to 
calcium  hydrogen  phosphate.  The  results  are  discussed 
in  their  possible  relation  to  the  process  of  calcification. 
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VIII.  Normal  conductivity  titration  curves  were 
obtained  on  adding  solutions  of  sodium  chloride, 
sodium  acetate,  and  sodium  lactate  to  one  of  calcium 
chloride ;  abnormal  curves  were  obtained  with 
sodium  citrate  and  calcium  chloride,  which  affords 
additional  evidence  for  the  supposed  formation  of  a 
slightly  ionised  soluble  calcium  citrate  complex. 

G.  R.  Harington. 

Simple  apparatus  for  the  determination  of 
the  alkali  reserve  of  the  blood.  M.  Schlesinger 
(Biochem.  Z.,  1929,  212,  115 — 126). — The  apparatus 
consists  of  a  U-shaped  tube  one  arm  of  which  forms 
the  reaction  vessel  whilst  the  other  (longer)  arm, 
which  is  a  capillary  tube,  is  graduated.  By  its  use 
the  volume  of  carbon  dioxide  in  100  c.c.  of  blood  is 
directly  obtained  and  with  the  help  of  the  tables 
given  the  alkali  reserve  can  be  calculated.  One  c.c. 
of  plasma  is  used.  W.  McCartney. 

Determination  of  pn  and  carbon  dioxide  in 
single  small  sample  of  blood-serum.  A.  T. 
Shokl  (J.  Biol.  Chem.,  1929, 83,  759 — 763). — A  special 
apparatus  is  described  which  permits  the  determin¬ 
ation  of  the  pn  of  0*1 — 0*2  c.c,  of  blood -serum  or 
plasma  by  the  method  of  Hastings  and  Sendroy  (A., 
1924,  ii,  869)  and  the  subsequent  use  of  the  same 
sample  for  determination  of  carbon  dioxide  by  the 
manometric  method  of  Van  Slyke  and  Neill  (A.,  1924, 
ii,  872).  0.  R.  Harington. 

Measurement  of  pn  in  flowing  liquids.  K. 
Goixwitzer-Meeer  and  W.  Steinhausen  (Pfliiger’s 
Archiv,  1928,  220,  551—557 ;  Chem.  Zentr.,  1929,  i, 
2337 ). — Measurements  on  circulating  blood  are 
described.  A.  A.  Eldridge. 

Micro-determination  of  |iH  of  blood  and  other 
biological  fluids,  A.  J.  Saule  (J.  Biol.  Chem., 
1929,  83,  765 — 772). — By  means  of  a  special  apparatus 
which  enables  minimal  contact  to  be  obtained  between 
the  solution  and  a  platinum  electrode  previously 
saturated  with  hydrogen,  equilibrium  is  reached  bo 
rapidly  as  to  obviate  the  difficulties  due  to  the 
evolution  of  carbon  dioxide  and  the  liberation  of 
oxygen  from  oxyhsemoglobin.  It  thus  becomes 
possible  to  make  rapid  electrometric  determinations 
of  the  pn  of  small  amounts  of  blood,  the  results 
obtained  agreeing  well  with  those  of  colorimetric 
determinations.  C.  R.  Harington. 

•  Acid-base  equilibrium  of  the  blood.  I.  Nor¬ 
mal  variation  in  jhi  and  carbon  dioxide  content 
of  blood-serum.  I.  P.  Earle  and  G.  E.  Cullen. 
II.  Changes  in  acid-base  equilibrium  during 
the  day.  G.  E.  Cullen  and  I.  P.  Earle  (J,  Biol. 
Chem.,  1929,  83,  539—544,  545— 559).— I.  In  normal 
individuals  the  pix  of  the  blood- serum  lies  usually 
between  7*4  and  7*5,  not  between  7*3  and  7*4  as 
previously  stated  (A.,  1922,  ii,  672). 

II.  There  is  a  general  tendency  for  an  increase  of 
0*01 — 0*07  in  the  pLi  of  normal  human  blood -serum 
from  early  morning  to  late  evening.  Fluctuations 
due  to  digestion  are  irregular,  and  moderate  exercise 
has  little  effect.  C.  R.  Harington. 

Determination  of  carbon  in  filtrates  of  precipi¬ 
tated  blood,  J.  Roche  (Compt.  rend.  Soc.  Biol., 
1929,  100,  278—280;  Chem.  Zentr.,  1929,  i,  1844).— 


The  filtrate  after  treatment  of  the  blood  with  phospho- 
tungstic  acid  is  evaporated  with  sodium  sulphate  at 
the  ordinary  temperature  over  sulphuric  acid,  the 
residue  being  transferred  to  Nicloux’s  apparatus  for 
the  determination.  The  results  are  accurate  to 
1 — 2%.  A.  A.  Eldridge. 

Content  of  reducing  substances  in  the  blood  of 
some  invertebrates.  B,  Kisch  (Biochem.  Z., 
1929,  211,  292 — 294).— Only  traces  of  reducing  sub¬ 
stances  were  found  in  the  blood  of  Aplysia,  but  0*01 — 
0*02  mg.  per  100  c.c.  was  present  in  the  blood  of 
Sipunculus,  Carcinus,  and  Eriphia. 

J.  H.  Birkinshaw. 

Blood-sugar  of  Selaehii.  B.  Kisch  (Biochem. 
Z.,  1929,  211,  276—291). — Reducing  substances  in 
the  blood  of  Scyllhun  and  Torpedo  amount  to  20 — 40 
mg.  per  100  c.c.  The  amount  is  independent  of  the 
fulness  of  the  stomach  and  intestines.  Extirpation 
of  the  liver  leads  to  a  lowering  of  the  blood-sugar  to 
5 — 10  mg.  per  100  c.c.  after  several  days.  Asphyxia 
causes  hyperglycemia,  noticeable  at  15°  only  after 
1  hr.,  but  earlier  at  higher  temperatures.  Water  rich 
in  ox3rgen  causes  a  still  further  increase  in  the  blood - 
sugar,  which  returns  to  normal  only  after  several  days. 
The  increase  in  sugar  is  derived  from  the  liver,  since 
it  does  not  arise  when  the  sugar  is  removed.  Adren¬ 
aline  causes  marked  asphyxia  in  Scyllium. 

J.  H.  Birkinshaw. 

Mitogenetic  radiation  of  blood.  A.  Potozky 
and  I.  Zogline  (Biochem.  Z.,  1929,  211,  352 — 361 ; 
cf.  Gurwitseh  and  Gurwitsch,  A.,  1928,  914). — The 
mitogenetic  sources  of  radiation  of  mammalian  blood 
(in  contrast  to  frog’s  blood)  are  of  two  kinds,  namely, 
glycolysis  and  oxidation  of  polypeptides.  The  failure 
of  the  mitogenetic  radiation  of  blood  taken  during 
fasting  is  due  to  an  inhibition  of  these  two  enzymic 
processes.  J.  H.  Birkinshaw. 

Blood  coagulation.  XX.  Inhibition  of  blood 
coagulation  by  heparin.  XXI.  Blood  coagul¬ 
ation  and  the  fluorine  content  of  the  blood. 
B.  Stuber  and  K.  Lang  (Biochem.  Z.,  1929,  212, 
16 — 21,  96 — 101). — XX.  Ity  checking  glycolysis 
heparin  retards  the  coagulation  of  blood,  very  greatly 
in  vitro,  less  so  in  vivo.  Intravenously  injected  it  has 
no  effect  on  the  sodium,  calcium,  chlorine,  or  albumin 
content  of  the  blood, 

XXI.  In  Kiel  the  blood  of  residents  contains 
fluorine  and  it  coagulates  more  slowly  than  the  blood 
of  residents  of  Freiburg-im-Breisgau,  which  contains 
none,  Kiel  drinking  water  contains  six  times  as 
much  fluorine  as  does  Freiburg  drinking  water,  and 
fluorine  is  found  in  Kiel  milk  but  not  in  Freiburg 
milk.  Since,  also,  the  blood  of  hsemophilies  and  of 
animals  such  as  geese  (of  which  the  blood  coagulates 
very  slowly)  has  a  high  fluorine  content,  it  is  con¬ 
cluded  that  increase  in  the  time  of  coagulation  is  due 
to  the  presence  of  fluorine.  W.  McCartney. 

Effect  of  alkali  on  oleate  and  taurocholate 
haemolysis.  K.  C.  Sen,  A.  C.  Roy,  and  N.  N, 
Mitra  (J.  Indian  Chem.  Soc.,  1929,  6,  489—494).— 
The  haemolysis  of  sheep’s  erythrocytes  by  mixtures 
of  potassium  oleate  and  sodium  hydroxide  varies  con¬ 
siderably  with  experimental  conditions.  When  the 
oleate  concentration  is  comparatively  small  the 
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haemolytic  action  of  the  oleate-alkali  mixture  may 
exceed  that  of  the  pure  oleafce*  With  medium  con¬ 
centrations  of  oleato  the  action  of  the  mixture  i3 
invariably  lower  than  that  of  the  pure  oleate,  whilst 
with  high  concentrations  of  oleato  the  reverse  action 
takes  place.  The  time-dilution  curves  often  show 
abnormalities.  The  time  interval  after  which  the 
alkali  is  added  to  the  oleate-corpusclo  mixture  is 
important;  the  results  obtained  are  similar  to  those 
using  normal  serum  (this  vol.,  951),  It  is  suggested 
that  the  acceleration  of  haemolysis  by  normal  serum 
is  due  to  its  alkali  content.  A  retardation  or  acceler¬ 
ation  of  taurocholate  haemolysis  is  observed,  using 
small  amounts  of  sodium  hydroxide,  depending  on 
whether  the  alkali  is  added  to  the  corpuscles  before 
or  after  the  kaamolyser.  M.  Burton. 

C old-hse m agglutinin .  N„  Yu  (Acta  Med,  Keijo, 
1928, 11,  23—34), — Cold-agglutinin  is  the  hmmagglut- 
inin  which  reacts  strongly  at  0°  but  is  not  active  at 
37°.  Babbit  scrum  contains  the  auto -c  old -hasm- 
agglutinin,  but  horse  serum  contains  little.  The 
substance  is  not  injured  by  heating  for  30  min,  at 
60°,  is  slightly  affected  at  65°,  and  is  destroyed  at  70°. 

Chemical  Abstracts. 

Content  of  complement  compounds  in  dialysed 
guinea-pig  serum.  Content  of  complement 
compounds  in  the  fractions  obtained  by  precipit¬ 
ation  with  ammonium  sulphate.  Content  of 
complement  compounds  in  guinea-pig  serum 
fractionated  by  passing  carbon  dioxide  through 
it.  Action  of  alcohol  on  the  complement  of 
guinea-pig  serum.  H.  Tokunaoa  (Acta  SchoL 
Med.  Univ.  Imp.  Kyoto,  1928,  11,  273—286,  287 — > 
296, 297 — 312, 313 — 317),  Chemical  Abstracts. 

Separation  of  cystine  from  histidine,  Basic 
amino-acids  of  human  hair.  BL  B.  Vickery 
and  C.  S.  Leavenworth  (J.  Biol.  Chem.,  1929,  83, 
523 — 534). — Cystine  is  more  or  less  completely  pre¬ 
cipitated  by  the  metallic  precipitants  (particularly 
silver)  customarily  employed  for  the  isolation  of 
histidine  and  must  therefore  be  expected  to  occur  as 
an  impurity  in  preparations  of  the  latter.  Cystine, 
however,  whether  partly  raceinised  or  not,  forms  an 
insoluble  copper  compound,  and  can  bo  conveniently 
separated  from  histidine  by  boiling  the  solution  with 
cupric  hydroxide.  Human  hair  was  hydrolysed  with 
hydrochloric  acid,  the  greater  part  of  the  cystine  was 
removed  by  direct  crystallisation,  and  "the  basic 
amino-acids  were  then  determined  by  the  authors 
method,  utilising  the  above-mentioned  copper  com¬ 
pound  to  remove  the  rest  of  the  cystine ;  there  was 
then  found  histidine  0*5%,  arginine  8-0%,  and  lysine 
2*5%  ;  the  cystine  amounted  to  16*5%. 

C.  B,  Habengton. 

Composition  of  flesh  of  the  Italian  buffalo. 
C.  Colella  and  M,  Napoli  (Arch.  ScL  Moh,  1928, 13, 
235 — 240;  Chem.  Zentr.,  1929,  i,  2197).— The  follow¬ 
ing  values  are  recorded  ;  water  75*96,  dry  residue 
24*04,  ash  1*15,  total  nitrogen  349,  fatti*  acids  1*11, 
total  phosphorus  0*186%.  A.  A.  Eldridge. 

Occurrence  of  anserine  and  earnosine  in 
reptiles  and  birds.  F.  A.  Hoppe-Seyler,  W. 
Linneweh,  and  F.  Linneiveh  (Z.  physiol.  Chem., 
1929,  184,  276 — 280). — Varying  amounts  of  anserine 


(this  vol,,  944)  have  been  isolated  by  the  method 
previously  described  (loc.  ciL)  from  the  muscle- 
tissue  of  the  hen,  turkey,  pigeon,  crow,  and  crocodile. 
Carxiosine  is  probably  not  present  in  the  muscle  of 
the  goose  and  the  above  birds,  but  it  has  been  isolated 
from  the  boa  constrictor  (anserine  not  present)  and 
the  crocodile.  Anserine  nitrate  has  in.  p.  220 — 222° 
(cf.  loc .  ciL),  H.  Burton. 

Generative  glands.  I.  The  substance 
CcH1305N6Me3  in  testes.  5.  Franker  and  G. 
Monasterio  (Bioohem.  Z.,  1929,  212,  61—65).— 
Fresh  tissue  from  testes  is  boiled  with  water  con¬ 
taining  acetic  acid,  and  the  extract  is  concentrated 
in  a  vacuum  and  mixed  with  warm  alcohol.  After 
precipitation  of  gelatinous  material  the  solution  is 
again  evaporated  in  a-  vacuum  until  crystallisation 
begins.  The  substance  thus  obtained  lias  the  formula 
CGHi30gN6Meg,  the  methyl  groups  being  attached  to 
nitrogen.  Recrystallised  from  water,  in  which  it  is 
easily  soluble,  it  has  m.  p.  279°,  and  [oc]31  +173*91°. 
It  is  a  neutral  substance  sparingly  soluble  in  alcohol. 
It  does  not  reduce  ammoniaeal  silver  solutions  and  it 
fails  to  react  with  bromine  or  with  many  other  com¬ 
monly  used  reagents.  Fermentations  by  yeast  are 
not  accelerated  by  the  substance,  W.  McCartney. 

Composition  of  bone  skeletal  substance.  R. 
Kliment  (Z.  physiol.  Chem.,  1929, 184,  132—142),— 
The  inorganic  portion  of  bone  consists  principally  of 
basic  calcium  phosphate,  3Ca(P04)2,Ca(0H)2,  with 
smaller  amounts  of  calcium  carbonate  and  alkali 
hydrogen  carbonate.  J.  H  .  Birkinsilvw. 

Cholesterol  content  of  mucous  membrane  of 
human  large  intestine.  M,  Burger  and  H.  D. 
Deter  (Z.  physiol.  Chem.,  1929,  184,  257—260;  cf. 
this  vol.,  839). — The  cholesterol  content  of  the  mucous 
membrane  is  approximately  1*8%  and  is  about  three 
times  as  great  as  the  amount  in  the  total  intestinal 
wall  (cf.  he .  cii,).  Sterol  esters  are  not  detectable, 

H.  Burton. 

Determination  of  cholesterol  in  gall-stones. 
M.  Aiazzi-Mancoi  (Biochem.  Terap.  sperim.,  1929, 
18,  9—13;  Chem,  Zentr,,  1929,  i,  1974)*— The 
cholesterol  is  extracted  with  ether  and  purified,  or  is 
acetvlatcd,  add  the  acid  liberated  by  hydrolysis  is 
titrated.  A,  A.  Eldridge. 

Unsaponifi able  substance,  II.  Unsaponifi- 
able  substance,  cholesterol,  and  fatty  acid  in’ 
incubated  eggs.  B.  Igarashi  (Sei-i-kwai  Med.  J,, 
1929,  48,  No,  1,  19 — 32). — Fertilised  eggs  of  a  par¬ 
ticular  hen  contain  large  quantities  of  unsaponifi  able 
matter  and  more  cholesterol  than  unfertilised  eggs, 
in.  which  the  two  quantities  are  nearly  equal.  The 
amino-acid  contents  are  similar. 

Chemical  Abstracts, 

Arachidonic  acid  in  lipins  of  thyroid,  adrenal, 
and  spleen.  J,  B.  Brown  (J.  Biol,  Chem.,  1929, 83, 
777 — 7S2), — The  fatty  acids  obtained  by  hydrolysis 
of  the  lipins  from  thyroid,  adrenal,  and  spleen  were 
converted  into  their  methyl  esters  and  the  latter  were 
brominated.  The  amount  of  arachidonic  acid, 
calculated  from  the  weight  of  ether-insoluble  bromide, 
was  0*4,  5*5,  and  4*0%  of  the  total  fatty  acids, 
respectively.  Arachidonic  acid  is  the  only  highly 
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unsaturated  acid  to  occur  in  the  lipins  of  the  above- 
mentioned  organs.  C.  R.  Haring  ton. 

A  new  highly  unsaturated  fatty  acid  in  the 
lipins  of  the  brain.  J.  B.  Brown  (J.  Biol.  Chem., 
1929,  83,  783 — 791). — Lipin  from  ox  brain  was  hydro¬ 
lysed  and  the  fatty  acid  fraction  esterified  with  methyl 
alcohol ;  10%  of  the  original  material  was  recovered 
as  cholesterol,  and  24%  as  methyl  esters  which  could 
bo  distilled  from  185°  to  280°.  Determination  of  the 
ether-insoluble  bromides  indicated  11-5 — 18*4%  of 
highly  unsaturated  acids.  Reduction  of  the  ether- 
insoluble  bromides  yielded  a  mixture  of  methyl 
arachidonate  and  (possibly)  methyl  tetracosapen- 
tenoate.  C.  R.  Harington. 

Cerebroside  [content  of  brain].  P.  Kimmel- 
stiel  (Biochem.  Z.,  1929,  212,  359 — 362). — During 
the  first  2  hrs.  after  removal  of  brain  from  an  animal, 
decomposition  of  cerebroside  occurs  with  liberation  of 
reducing  substances,  and  this  must  be  taken  into 
account  in  determining  the  cerebroside  content  in 
terms  of  the  galactose  liberated  on  hydrolysis. 

P.  W.  Cltjtterbuck. 

Influence  of  formalin  fixation  on  lipins  of 
central  nervous  system.  A.  Weil  (J.  Biol.  Chem., 
1929,  83,  601 — 609) . — Preservation  of  central  nervous 
tissue  in  a  4%  aqueous  solution  of  formaldehyde 
results  in  a  progressive  hydrolysis  of  the  phosphatides, 
the  phosphoric  acid  passing  into  the  fixing  fluid ;  the 
eerebrosides  are  scarcely  affected,  so  that  formalin- 
fixed  central  nervous  tissue  contains  an  abnormally 
high  proportion  of  the  latter  compounds ;  this  fact 
accounts  for  certain  histological  phenomena  hitherto 
unexplained.  0.  R.  Harington. 

Effect  of  formalin  fixation  of  organs  on  the 
extractability  of  the  lipins.  P.  Kjmmelsxtel 
(Z.  physiol.  Chem.,  1929,  184,  143—146 ;  cf.  Mlade- 
novi 6  and  Lieb,  this  vol.,  591), — In  alcohol-ether 
extracts  of  organs  fixed  with  formalin,  low  values  for 
phosphatides  but  normal  values  for  cholesterol  and 
eerebrosides  are  obtained.  J,  H.  Birkenshaw. 

Protein  “sulphuric  acid  ester  in  the  liver. 
S.  Franker  and  G.  Monasterio  (Biochem.  Z.,  1929, 
211, 264 — 269). — In  an  investigation  of  the  substances 
in  ox  liver  of  value  in  pernicious  anaemia  a  peptide- 
sulphuric  acid  ester  was  isolated.  It  contains  the 
tyrosine  group  and  a  carbohydrate  group,  but  no 
tryptophan,  phenylalanine,  or  cystine, 

J.  H.  Birkinshaw; 

Protein-sulphuric  acid  ester  from  the  anterior 
lobe  of  the  pituitary.  S.  Franker  and  G.  Mona- 
sterio  (Biochem.  Z,,  1929,  211,  259 — 263). — A  sub¬ 
stance  resembling  a  globulin  isolated  from  the  anterior 
lobe  of  the  pituitary  was  found  to  be  the  sulphuric 
acid  ester  of  a  protein.  It  contains  tyrosine  and 


J.  H.  Birkinshaw. 


Mol.  wt.  of  myoprotein,  determined  by  Du 
Noiiy's  surface-tension  method*  L.  De  Caro 
(Atti  R.  Accad.  Lineei,  1929,  [vi],  3,  1025—1029).— 
Before  reaching  the  corresponding  dynamic  value, 
the  surface  tension  of  very  faintly  alkaline  aqueous 
solutions  of  the  mvoprotein  of  the  dog  exhibits  three 


characteristic  minima  at  the  dilutions  1  : 37,000, 
1 :  55,000,  and  1  :  80,000.  If  these  correspond  with 
the  formation  of  unimolecular  layers  of  different 
orientations,  the  dimensions  of  the  molecular  parallel¬ 
epiped  are  225*6,  151*7,  and  104*3  A.,  respectively, 
the  volume  of  the  molecule  is  3,569,513  xlO-24  c.c., 
its  mass  2,644,084  x  1Q“24  g.,  and  the  mol.  wt.  16  X  105 ; 
for  the  anhydrous  myoprotein  this  value  for  the  mol. 
wt.  is  probably  much  too  high.  The  proportion  of 
myoprotein  in  muscle  is  sufficient  to  cover  approx¬ 
imately  the  whole  surface  of  the  myofibrils  with  a 
unimolecular  layer.  T.  H.  Pope. 

Occurrence  of  preformed  methylguanidine  in 
muscle  tissue.  S.  A.  Komarov  (Biochem.  Z.,  1929, 
211,  326 — 351). — Since  in  the  isolation  of  methyl¬ 
guanidine  by  the  silver-baryta  and  the  mercuric 
acetate  methods  the  possibility  of  oxidation  of 
creatine  to  methylguanidine  is  not  excluded,  the 
presence  of  the  base  in  muscle  was  shown  by  isolation 
as  the  pure  picrate  by  way  of  the  picrolonate  from 
the  pliosphotungstate  fraction  of  ox-muscle  extract. 
The  best  yield  of  the  base  was  0*06  g.  per  kg.  of  fresh 
muscle.  This  represents  only  a  portion  of  that 
actually  present.  J.  H.  Birkinshaw. 

Occurrence  of  muscle-adenylic  acid  and 
bexosemonopliosplioric  acid  (lactacidogen)  in 
the  heart.  K.  Pohle  (Z.  physiol.  Chem.,  1929, 
184,  261 — 264) . — Muscle-adenylic  acid  (Embden  and 
Schmidt,  this  vol.,  591)  has  been  isolated  in  0*02% 
yield  from  the  muscle- tissue  of  ox  heart  by  the  method 
of  Embden  and  Zimmermann  (A.,  1927,  749).  The 
hexosemonophosphoric  acid  present  has  a  smaller 
rotatory  power  ([a]25  +19*77°)  than  that  isolated 
from  rabbit  muscle  (Embden  and  Zimmermann,  loc. 
cit.).  II.  Burton. 

Distribution  of  argininephosphoric  acid  in 
the  musculature  of  invertebrates.  0.  Meyerhof 
(Arch.  Sci.  Mol.,  1928,  12,  536—548 ;  Chem.  Zentr., 
1929,  i,  2203). — The  argininephosphoric  acid,  which 
is  present  in  the  musculature  of  various  invertebrates, 
is  decomposed  by  muscular  activity ;  its  distribution 
in  the  invertebrates  examined  is  recorded. 

A.  A,  Eldridge. 

Sodium,  potassium,  calcium,  and  magnesium 
in  muscle  fluid  and  its  ultra-filtrate.  G. 
Quagliariello  (Atti  R.  Accad.  Lineei,  1929,  [vi],  3, 
1029 — 1030). — Hone  of  the  sodium,  about  one  third  of 
the  potassium,  and  about  two  fifths  of  the  calcium  and 
magnesium  of  the  muscle  fluid  of  the  dog  are  present 
in  a  form  incapable  of  ultra-filtration.  T.  H.  Pope. 

Lipolytic  action  of  saliva.  B.  Koldajev  and 
Pikul  (Biochem.  Z.,  1929,  212,  53 — 60). — Saliva  from 
fistulas  in  the  parotid  and  submaxillary  glands  of  dogs 
has  a  distinct  lipolytic  effect  on  tri-  and  mono-butyrin 
and  on  olive  oil,  that  from  the  parotid  gland  having  a 
more  powerful  effect  than  that  from  the  submaxillary. 
The  lipolytic  action  is  independent  of  the  kind  of 
food  consumed  and  of  the  amount  of  amylolytie 
enzyme  in  the  saliva,  is  most  vigorous  at  pn  7*6 — 7*8, 
and  is  destroyed  when  the  saliva  is  boiled.  Saliva 
from  fistulse  of  the  parotid  glands  of  dogs  to  which 
dilute  hydrochloric  acid  has  been  administered  does 
not  hydrolyse  fats.  W.  McCartney. 
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Theories  of  hydrochloric  acid  formation  in 
the  stomach,  F,  Hollander  (J.  Amer.  Inst. 
Homoeopathy,  1929,  22,  311 — 321). — The  gastric 
juice  of  an  accessory  stomach  (Pavlov  pouch)  in  dogs 
had  pn  0'9O±O*O1  (0*55%  HC1);  identical  values  for 
free  hydrochloric  acid  and  total  acidity  were  obtained. 
Neutral  chlorides  were  absent.  Hydrolysis  of  sodium 
chloride  occurred  when  similar  isotonic  solutions  were 
separated  by  the  skin  of  a  recently  killed  frog.  The 
results  are  discussed  from  the  physiological  point  of 
view.  Chemical  Abstracts. 

Composition  of  *  *  histamine-gastric  juice." 
L.  Grim bert  and  P.  Fleury  (Compt.  rend.  Soc. 
Biol.,  1929,  100,  312—314 ;  Chem.  Zentr.,  1929,  i, 
2203). — After  administration  of  histamine  the  gastric 
juice  contains  an  abnormal  amount  of  protein,  the 
average  nitrogen  content  being  14*4%. 

A,  A,  Eldridge. 

Determination  of  fat-splitting  [activity]  in 
duodenal  juice.  A.  Schmidt-Ott  and  K.  H. 
Stauder  (Dent.  Arch.  klin.  Med.,  1929,  163,  156 — 
160;  Chem.  Zentr.,  1929,  i,  2453 — 2454). — The  lipase 
value  of  fasting  duodenal  juice  is  practically  constant 
(by  Wills  tatter’s  method,  0*64  unit) ;  in  non-path- 
©logical  cases  the  value  is  greater  during  the  digestive 
process  than  during  fasting.  Bile  has  an  activating 
effect.  In  pathological  conditions  the  results  are 
variable.  A.  A.  Eldridge. 

Determination  of  urinary  sugar  with  ferment¬ 
ation  tubes.  H,  Melciier  (Apoth.-Ztg.,  1929,  44, 
305 ;  Chem.  Zentr.,  1929,  i,  1974). — The  mercury 
(5  g.)  and  yeast  (0*3  g.)  used  with  Lohnstein’s  tube 
are  accurately  weighed,  urine  containing  more  than 
1%  of  sugar  is  diluted  with  normal  urine,  and  ferment¬ 
ation  is  allowed  to  proceed  for  9 — 10  hrs.  at  37°  (cf. 
Will,  Apoth.-Ztg,,  1929,  44,  56). 

A.  A.  Eldridge. 

Urine  adialysate.  H.  Pribram  (Bioehem.  Z., 
1929,  211,  412 — 419). — Intravenous  injection  of  the 
non-dialysable  portion  of  human  urine  into  rabbits 
produced  miosis  and  a  state  of  sleep. 

J.  H.  Birkinshaw. 

Nitrification  of  urine  treated  with  clay  and  the 
loss  of  free  nitrogen  which  it  undergoes.  W. 
Grqdzinska  (Bull,  Acad.  Polonaise,  1928,  B,  251 — 
299), — Urine  which  has  boon  treated  with  clay,  either 
by  being  filtered  several  times  through  it  or  by  keep¬ 
ing  in  contact  with  it,  allow*s  the  growth  of  nitrifying 
bacteria,  with  consequent  nitrification  of  part  of  the 
nitrogen  it  contains,  at  higher  concentrations  than 
does  untreated  urine,  which  at  10%  concentration 
exhibits  an  antiseptic  action.  The  degree  of  nitrific¬ 
ation  depends  on  the  concentration  of  the  urine. 
Coiv’s  urine  whether  treated  with  clay  or  not  readily 
gives  up  part  of  its  nitrogen,  this  process  being 
independent  of  nitrification.  W.  0.  Kermack. 

Influence  of  feeding  on  certain  acids  in  the 
faeces  of  infants.  I.  Comparison  of  effects  of 
human  and  modified  cow's  milk  on  the  excretion 
of  volatile  acids.  J,  R.  Gerstley,  C,  C,  Wang, 
R.  E,  Boyd  ex,  and  A.  A.  Wood  (Amer.  J.  Dis, 
Children,  1928,  35,  580 — 589). — The  total  titratable 
acidity  and  volatile  acid  content  of  the  faeces  remain 


constant  during  feeding  with  human  milk,  but  wide 
variations  follow  the  ingestion  of  cowr’s  milk  mixtures. 

Chemical  Abstracts. 

Amino-acid  content  of  the  blood  in  health  and 
disease.  E.  G.  Schmidt  (Arch.  Int,  Med.,  1929, 
44,  351 — 361). — The  amino-acid  content  of  the  blood 
determined  by  Folin’s  colorimetric  method  employ¬ 
ing  sodium  S-naphthaqumone-4-sulphonate  does  not 
alter  significantly  from  the  normal  in  patients  suffer¬ 
ing  from  a  considerable  variety  of  diseases,  including 
renal  diseases,  with  the  exception  of  leucaemia  and 
acute  yellow  atrophy,  in  which  cases  it  is  considerably 
increased.  It  is  also  concluded  from  the  literature 
that  a  rise  in  amino-acid  content  also  takes  place  in 
polycythoomia  vera,  and  in  poisoning  from  hydrazine 
sulphate,  svnthalin,”  chloroform,  and  phosphorus, 

W.  O.  Kermack. 

Cancer  and  blood-lactic  acid.  E.  Haintz 
(Klin.  Wocli.,  1929,  8,  546 ;  Cliem.  Zentr.,  1929,  i, 
2555). — -In  a  case  of  cancer  of  the  lower  lip  (male) 
the  blood-lactic  acid  value  was  17*5  mg.  per  100  e.c., 
the  normal  value  being  19  mg,  per  100  c.c. 

A.  A.  Eldridge. 

Lactic  acid  formation  in  tissue  culture.  F. 
Demutk  and  R.  Meier  (Bioehem.  Z.,  1929,  212, 
399 — 418). — Hen  fibroblasts  (of  cartilage  and  heart) 
and  rat  fibroblasts  form  considerably  less  lactic  acid 
in  proportion  to  their  increase  in  growth  than  rat 
sarcoma  and  mouse  carcinoma.  In  hen  fibroblasts 
the  quotient  lactic  acid  (mg.) /size  of  culture  (mm.2) 
is  dependent  on  the  velocity  of  growth  and  on  the 
duration  of  the  experiment.  The  more  quickly  a 
culture  attains  a  given  size,  the  smaller  is  the  quotient. 
With  equal  velocity  of  growth  the  quotient  increases 
with  the  duration  of  the  experiment.  With  slowly 
grow  ing  fibroblasts  and  with  rat  sarcoma  and  mouse 
carcinoma  the  quantity  of  lactic  acid  is  dependent 
on  the  size  of  the  culture.  P.  W.  Clutterbuck. 

Mitogenetic  behaviour  of  blood  from  car¬ 
cinomatous  animals.  L.  Gurwitsch  and  S. 
Salkind  (Bioehem.  Z.,  1929,  211,  362 — 372). — The 
blood  of  carcinomatous  mice  and  men  is  found  to 
lack  mitogenetic  power.  In  the  case  of  mice  this 
phenomenon  belongs  to  the  early  symptoms  of 
carcinoma.  The  enzymic  processes  on  which  the 
mitogenetic  radiation  depends  are  inhibited  in 
carcinomatous  blood.  J.  H.  Birkinshaw. 

Colloidal  lead  in  cancer  treatment.  R.  K. 
Newman  (J.  Cancer  Res.  Comm.  Univ.  Sydney,  1929, 
1, 106 — 113). — A  reviews  Blair  Bell's  method  of  pre¬ 
paring  solutions  of  colloidal  lead  in  the  presence  of 
gelatin  and  calcium  chloride  is  considered  the  most 
satisfactory,  and  Wyard’s  failure  to  obtain  results  is 
attributed  to  the  fact  that  his  preparation  wras  not 
truly  colloidal.  The  effectiveness  of  a  colloidal  lead 
preparation  appears  to  lie  in  its  ability  to  initiate 
tumour  regression.  The  only  other  preparation 
which  has  been  successfully  used  is  the  colloidal  lead 
orthophosphate  of  Ullman.  P.  G.  Marshall. 

Halibut  tumour  oil.  E.  D.  Kamm  (Kept.  Lancs. 
Sea-Fish.  Lab.,  1928,  125 — 127). — The  oil  separated 
from  a  lipoma  found  in  the  body-cavity  of  a  halibut 
( H ippoglossus  vulgaris)  was  mobile  and  of  a  pale 
yellow  colour.  It  had  nf}  1*4750,  iodine  value 
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171*5,  saponification  equivalent  312*3,  unsaponifiable 
material  0*4%,  in  which  was  a  slight  trace  of  sterol(s) 
precipitable  by  digitonin,  but  no  squalene.  An 
approximate  analysis  of  the  fatty  acids  (methyl  ester 
fractionation)  gave  :  saturated  acids,  C14  0*13%, 
C1Q  9*81%,  C18  5*2% ;  unsaturatcd  acids,  C16,  C18, 
Co0,  Co 2  (with  respective  average  unsaturations  of 
— 2H,"  *— 2*5H,  — 3*2H,  -10H),  5*09,  42-09,  25*93, 
and  10*71%,  respectively.  No  trace  of  vitamin- A 
was  found,  and  negative  results  were  obtained  with 
antimony  and  arsenic  chloride  colour  tests.  Small 
absorption  bands  were  shown  at  2705  and 

2775  A.  and  an  inflexion  at  X  2890  A.,  indicating 
probably  the  presence  of  a  small  amount  of  ergosterol. 

E.  Lewkowitsch. 

Gymnema  sylvestre  in  diabetes  mellitus. 

R.  N.  Chopra,  J.  P.  Bose,  and  N.  R.  Chatterjee 
(Indian  J.  Med.  Res.,  1928,  16,  115 — 124). — Gymn- 
emic  acid,  or  an  extract  of  the  leaves  of  G.  sylvestre 
(which  contain  a  substance  which  hydrolyses  sucrose, 
and  an  oxidase-like  substance  which  acts  on  dextrose), 
when  administered  subcutaneously  to  rabbits,  does 
not  affect  the  blood-sugar.  Chemical  Abstracts. 

Effect  of  uncooked  starches  on  the  Mood- 
sugar  of  normal  and  of  diabetic  subjects.  II. 

S.  M.  Rosenthal  and  E.  E.  Ziegler  (Arch.  Int. 

Med.,  1929,  44,  344 — 350),— Uncooked  starch  may 
be  administered  in  considerable  quantities  (50 — 
75  g.)  to  normal  or  diabetic  persons  without  appreci¬ 
ably  increasing  the  blood-sugar.  In  the  majority  of 
cases,  normal  and  diabetics,  a  slight  fall  in  blood- 
sugar  occurs  within  1  hr.  after  administration  of  the 
starch.  W.  0.  Ivermack. 

Failure  of  a  diabetic  patient  to  utilise  dried 
artichoke  powder.  L.  E.  Westcott  and  E.  C. 
Wise  (Arch.  Int.  Med.,  1929,  44,  362 — 367). — The 
carbohydrate  tolerance  of  the  patient  was  not  in¬ 
creased  by  the  administration  of  dried  powdered 
artichoke ;  it  appears  therefore  that  this  powder  has 
no  advantage  over  starch  as  a  diabetic  food. 

W.  0.  Kermack. 

Effect  of  liver  on  the  blood-sugar.  EL  Blotner 
and  W.  P.  Murphy  (J.  Amer.  Med.  Assoc.,  1929,  92, 
1332- — 1336). — Liver  fractions  effective  in  the  treat¬ 
ment  of  pernicious  anaemia  do  not  affect  the  blood- 
sugar,  whilst  ineffective  fractions  behave  similarly. 
Liver  treatment  in  diabetes  lowers  the  blood- sugar. 

Chemical  Abstracts. 

Pathological  fat  metabolism.  II.  Conditions 
in]|wMch  colloidal  silver  restrains  phosphorus 
fatty  degeneration.  C.  Ciacco  and  G.  Trimarchi 
(Boll.  Soc.  Ital.  Biol,  sper.,  1928,  3,  106—108;  Chem. 
Zentr.,  1929,  i,  2202). 

Respiratory  metabolism  in  infancy  and  child¬ 
hood,  VIII.  Respiratory  exchange  in  maras¬ 
mus  :  basal  metabolism.  S.  Z.  Levine,  J,  R. 
Wilson,  and  G.  Gottschall  (Amer.  J.  Bis.  Children, 

1928,  35,  615—629).  Chemical  Abstracts. 

Millon  reaction  of  urine  in  mental  diseases. 
H.  Lies  and  E.  Sciiadendqrff  (Z,  physiol.  Chem., 

1929,  1843  108—110;  cf.  Schemer,  this  vol.,  465).— 
The  crystalline  substance  from  the  urine  of  patients 
suffering  from  mental  diseases  isolated  according  to 


Schemer’s  method  is  sodium  acetate.  The  Millon 
reaction  is  due  to  impurity.  J.  EL  Birkinshaw, 

Cerebrospinal  fluid  in  myxeedema.  W.  O. 
Thompson,  P.  K.  Thompson,  E.  Silveus,  and  M.  E. 
Dailey  (Arch.  Int.  Med.,  1929,  44,  368— 373).— In 
myx oedema  the  protein  content  of  cerebrospinal  fluid 
is  high  and  is  reduced  after  administration  of  thyroid. 
The  ratio  of  chloride  in  the  fluid  to  that  in  plasma  is 
decreased  by  administration  of  thyroid  to  myxoedem- 
atous  patients.  W.  0.  Kermack. 

Effect  of  prolonged  ultra-violet  irradiation  in 
experimental  rickets.  P.  Schultzer  (Biochem. 
Z.,  1929,  214,  445 — 453). — Young  rats  fed  on  a 
rachitic  diet  for  23  weeks  did  not  develop  rickets 
when  irradiated  with  ultra-violet  light,  although 
there  was  some  osteoporosis.  The  treated  rats  grew 
better  than  the  control  animals. 

J.  EL  Birkinshaw. 

Calcium  and  magnesium  metabolism  in 
rickets.  W.  Schuler  (Monatsschr.  Kinderheilk., 

1928,  36,  25—41;  Chem.  Zentr.,  1929,  i,  2074).— 
In  a  14  months  old  child  recovering  from  rickets  the 
average  calcium  retention  was  0*523  g.  CaO  and  the 
magnesium  retention  0*229  g.  MgO. 

A.  A.  Eldridge. 

Effect  of  parenterally  administered  organic  and 
inorganic  phosphates  in  rickets.  W.  Heymann 
(Z.  Kinderheilk.,  1928,  45,  232—241 ;  Chem.  Zentr., 

1929,  i,  2074), — Of  the  phosphorus  administered  par¬ 

enterally  as  sodium  glycerophosphate,  50%  is  excreted 
as  inorganic  phosphate  in  the  urine  of  normal  infants, 
whereas  up  to  100%  may  be  so  excreted  by  rachitic 
infants.  In  neither  case  is  disodium  hydrogen 
phosphate  retained.  A.  A.  Eldridge. 

Disturbance  of  phosphate  metabolism  in 
rickets.  II.  Excretion  of  endogenous  phos¬ 
phate.  III.  Blood-phosphate  curves  of  rachitic 
and  non-rachitic  infants  alter  parenteral  admini¬ 
stration  of  organic  and  inorganic  phosphate. 
W.  Heymann  (Z.  Kinderheilk. ,  1928,  46,  575 — 583, 
584 — 587 ;  Chem.  Zentr.,  1929,  i,  2074). — The  in¬ 
organic  phosphate  content  of  body  fluids  is  diminished 
in  rickets,  whilst  the  excretion  of  endogenous  phos¬ 
phorus  in  the  urine  is  twice  as  great  as  normally. 
Increased  hydrolysis  of  organic  phosphates  occurs  in 
rickets.  The  blood-phosphate  curve  is  abnormally 
flat  in  rickets ;  organic  phosphate  and  disodium 
hydrogen  phosphate  gave  similar  results. 

A.  A.  Eldridge. 

Proteins  in  blood-serum  and  in  pathological 
serous  fluids.  C.  Achard  and  A.  Arc  and  (Compt. 
rend.,  1929,  189,  510 — 512). — Blood-serum  contains 
more  albumin,  globulin,  and  myxoprotein  than  does 
the  plasma  of  pathological  serous  fluids.  It  is  con¬ 
cluded  that  the  proteins  of  serous  fluids  are  derived 
chiefly,  although  not  exclusively,  from  the  blood- 
serum.  A.  A.  Goldberg. 

Analysis  of  a  preputial  stone.  G.  Soika  (Arch. 
Pharin.,  1929,  267,  465 — 467). — The  stone,  which 
weighed  10*47  g.,  consisted  of  a  hard  core  and  a  softer 
shell.  The  chief  constituents  were  calcium  and 
magnesium  urates  and  calcium,  magnesium,  and 
magnesium  ammonium  phosphates.  S.  Coffey. 
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Calcium  content  ol  muscular  tissue  during 
parathyroid  tetany.  EL  H.  Dixon,  H.  A,  Daven- 
pout,  and  S.  W.  Bawson  (J.  Biol.  Chem.,  1929,  S3, 
737 — 739). — No  difference  was  observed  between  the 
calcium  content  of  the  striated  muscle  of  normal  and 
of  parathyroidectomised  dogs.  C.  B.  Harington. 

Muscle-phosphorus.  HI.  Distribution  of 
acid-soluble  phosphorus  compounds  during 
parathyroid  tetany,  EL  A.  Davenport,  EL  It 
Dixon,  and  S.  W.  Bawson  (J.  Biol.  Chem.,  1929, 
83,  741 — 740). — No  change  was  observed  in  the  con¬ 
tent  or  distribution  of  acid-soluble  phosphorus  in  the 
striated  muscle  of  dogs  as  the  result  of  parathyroid¬ 
ectomy.  C.  B.  Harington. 

Correlation  of  calcium  metabolism,  para¬ 
thyroid  function,  and  chronic  pulmonary  tuber¬ 
culosis.  II.  P,  Ellman  (Tubercle,  1929,  10, 
257 — 266). — In  pulmonary  tuberculosis  the  serum- 
calcium  varies  within  normal  limits.  Calcium  re¬ 
tention  is  promoted  by  the  administration  of  calcium 
or  parathyroid  extract  over  long  periods. 

Chemical  Abstracts. 

Course  and  duration  of  experimental  uremia 
and  salt  content  of  the  brain  cortex.  E.  Keeper- 
FjRONros  and  F„  Leovey  (Arch.  exp.  Path.  Pharm., 
1929,  144,  372—380;  cf,  this  voh,  345).— In  experi¬ 
mental  tirsamia  of  rabbits  brought  about  by  ligation 
of  the  ureters,  the  sodium  chloride  in  the  grey  sub¬ 
stance  of  the  brain  is  increased  by  16*8%  and  in  the 
white  substance  by  12*7%.  The  corresponding  figures 
for  residual  nitrogen  are  142%  and  93%,  respectively. 
Ingestion  of  sodium  chloride  or  of  carbamide  acceler¬ 
ates  death,  but  does  not  otherwise  essentially  alter 
the  findings.  W.  0.  Kebmaok. 

Colloidal  gold  for  use  in  Lange's  reaction. 
Use  of  electrodialysed  water  in  preparation  of 
gold  sols.  B,  Wernicke  and  F.  Modern  (Anal. 
Asoe.  Quim,  Argentina,  1928,  16,  247 — 25G). — In 
order  to  prepare  gold  sob  for  use  in  Lange’s  reaction 
(with  cerebrospinal  fluid),  distilled  water  electro¬ 
dialysed  through  parchment  paper  is  employed  with 
ood  results.  Collodion  membranes  cannot  be  used, 
f  dextrose  is  used  as  the  reducing  agent  and  the 
boiling  of  the  alkaline  solution  is  prolonged  before 
addition  of  the  gold  salt,  the  sol  obtained  is  less 
sensitive  in  Lange’s  reaction,  but  more  sensitive  to 
the  addition  of  salts.  B.  K.  Callow. 

Ratio  of  urea-nitrogen  to  non-protein-nitrogen 
in  the  blood  in  normal  pregnancy.  W.  Denis, 
E.  L,  King,  and  F.  Briggs  (Arner.  J.  Gbstet.  Gym, 
1929,  17,  386 — 391). — In  normal  pregnancy  there  is 
usually  a  slight  decrease  in  the  non-protein-nitrogen 
(a)  and  a  large  decrease  in  the  urea-nitrogen  (6)  of 
the  blood.  During  pregnancy  the  ratio  b  i  a  dimin¬ 
ishes,  whilst  after  parturition  it  increases. 

Chemical  Abstracts. 

Effect  of  age  on  the  rate  of  dying  of  skeletal 
muscles,  0.  F.  Failky  and  G.  van  WaGenen 
(Z.  physiol.  Chem.,  1929,  184,  209—218). — The  rate 
at  which  the  power  of  synthesising  hexosediphosphorio 
acid  is  lost  by  the  muscle  of  the  rat  and  calf  on  keep¬ 
ing  depends  on  the  animal’s  age,  being  greater  the 
younger  is  the  animal.  The  rate  falls  more  quickly  at 
18°  than  at  0°.  J.  EL  Bibionshaw. 


Combination  of  carbon  dioxide  with  muscle ; 
its  heat  of  neutralisation  and  its  dissociation 
curve.  G.  Stella  (J.  Physiol.,  1929,  58,  49 — 66), — 
The  neutralisation  of  1  mol.  of  carbonic  acid  in 
resting  or  fatigued  muscle  gives  rise  to  9400  g.-cal, 
75%  of  which  must  be  due  to  neutralisation  of  muscle- 
protein  and  25%  to  inorganic  buffers.  The  carbon 
dioxide  dissociation  curves  of  frog’s  muscle  indicate 
that  the  interior  of  muscle  is  more  acid  than  blood  at 
the  same  pressure  of  carbon  dioxide.  Between  pK  7 
and  8,  the  hydrogen-ion  concentration  of  muscle  is 
proportional  to  pressure  of  carbon  dioxide. 

E.  Boylanxl 

.  Is  there  a  definite  relationship  between  lactic 
acid-  and  ammonia-formation  in  muscle  con¬ 
traction  ?  M.  Lehnartz  (Z.  physiol.  Chem.,  1929, 
184,  183 — 195). — The  ammonia  formed  by  isotonic, 
auxotonic,  or  isometric  stimulation  of  frog’s  gastro¬ 
cnemius  depends  on  the  interval  between  successive 
stimuli.  For  100  stimuli  at  4  sec.  intervals  no 
ammonia  is  formed ;  the  amount  is  considerable  with 
1  sec.  intervals.  The  lactic  aeid/ammonia  ratio  varies 
from.  9 — 22  with  1  sec.  intervals  to  infinity  at  the 
longer  intervals.  J.  EL  Biektnshaw. 

Elimination  of  lactic  acid  in  athletics.  I. 
Snapper  and  A,  Grunbaum  (Deut.  med.  Week, 
1929,  55,  181;  Chem.  Zentr.,  1929,  i,  1710).— In 
athletics  lactic  acid  (1 — 2  g.)  is  almost  always  elimin¬ 
ated.  In  short  exercise  it  is  excreted  in  the  urine, 
whilst  in  long-continued  exercise  it  is  eliminated 
chiefly  through  the  skim  During  rest  the  sweat  has 
a  high  lactic  acid  (0*25 — 0*3%)  and  a  low  chlorine 
(up  to  0*16%)  concentration ;  during  work  the  corre¬ 
sponding  values  are  0*1%  and  0*27—3*5%. 

A,  A.  Blbridge. 

Excretion  of  acids  in  the  urine  during  work, 
III.  Excretion  of  phosphorus  during  work  of 
varying  intensity.  M.  S.  Resnitschenko  and 
ML  P.  Ivosmin  (Bioehem.  Z.,  1929,  212,  87—95).— 
Short  periods  of  vigorous  muscular  activity  cause 
the  inorganic  phosphorus  content  and  the  acidity  of 
human  urine  to  increase.  Exceptions  to  this  rule 
may  occur,  and  the  volume  of  the  urine,  the  nature 
of  the  activity,  the  experimental  conditions,  and  the 
state  of  combination  of  the  phosphorus  must  be 
taken  into  account  when  the  metabolic  changes  are 
being  considered.  W,  McCartney, 

Physico-chemical  phenomena  during  regener¬ 
ation.  III.  Buffering  [effects]  in  the  tissues  of 
regenerating  limbs  of  axolotl.  N.  Okuneff 
(Bioehem.  Z.,  1929,  212,  1—15). — In  the  regener¬ 
ating  limbs  of  axolotl  the  buffering  power  of  the 
tissues  as  compared  with  that  of  normal  tissues 
increases  during  the  first  three  weeks,  and  during  this 
period,  in  addition  to  the  normal  maximum  of  buffer¬ 
ing  power  (pa  between  6  and  7),  a  second  maximum 
£pir  between  5  and  6)  encountered.  The  acidosis 
of  the  first  two  days  of  the  regeneration  period  is 
accompanied  by  increase  of  buffering  power ;  there 
follows,  in  the  period  between  the  two  waves  of 
acidosis  (third  and  fourth  days),  a  slow  increase  of 
buffering  power,  and  this  reaches  its  maximum  at 
the  time  of  the  second,  wave  of  acidosis  (fifth  to 
eighth  day).  Normal  values  are  attained  at  the 
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end  of  the  third  week  after  amputation,  i.e.}  one 
week  before  the  return  of  normal  reaction.  The 
increase  in  buffering  power  in  the  initial  stages  of 
regeneration  may  be  due  either  to  local  accumulation 
of  decomposition  products  of  proteins  or  of  cartilage 
or  to  increase  in  the  adsorptive  powers  of  the  tissues. 

W.  McCartney. 

Source  of  lactic  acid  in  the  central  nervous 
system.  H.  Jungmann  and  P.  Kimmelsttel  (Bio- 
chem.  Z.,  1929,  212,  347 — 358). — The  changes  of 
lactic  acid,  inorganic  phosphorus,  cerebroside,  and 
glycogen  contents  of  freshly-removed  brain  are 
investigated  after  keeping  for  1  min.  and  1  hr,, 
respectively.  A  few  seconds  after  removal  the  lactic 
acid  content  of  brain  increases  very  rapidly  and  the 
glycogen  content  decreases  and  then  remains  con¬ 
stant,  When  the  lactic  acid  and  glycogen  values 
have  attained  their  maximal  and  minimal  values  the 
cerebroside  content  decreases  slowly.  The  inorganic 
phosphorus  increases  considerably.  The  lactic  acid 
of  brain  arises  most  probably  from  glycogen  and  not 
from  cerebroside-galactose,  since  the  breakdown  of 
the  latter  is  too  slow  to  account  for  the  rapid  formation 
of  lactic  acid.  P.  W.  Clutterbuck. 

Carbohydrate  exchange  and  degradation  of 
the  dextrose  molecule,  E.  Schneider  and  E. 
Widmann  (Klin!  Woch.,  1929,  8,  536 — 541 ;  Chem. 
Zentr.,  1929,  i,  2204). — After  intravenous  injection  of 
dextrose  into  dogs  the  blood- sugar  rises  to  a  smaller 
extent  than  is  anticipated ;  the  lactic  acid  remains 
constant.  Injection  of  dihydroxyaeetone  affects 
neither  the  blood-sugar  nor  the  lactic  acid,  presum¬ 
ably  being  converted  immediately  into  carbon  dioxide 
and  water.  Lactic  acid  is  first  converted  into  the 
alkali  salt  and  then  transformed  into  glycogen,  which 
is  stored  by  the  liver ;  repeated  injection  of  small 
quantities  of  lactic  acid  gradually  raises  the  blood- 
sugar,  the  storing  capacity  of  the  liver  for  glycogen 
being  overstepped.  Intravenous  injection  of  a  small 
quantity  of  methylglyoxal  does  not  affect  the  blood- 
sugar  or  lactic  acid ;  repeated  doses  gradually  raise 
the  blood- sugar  and  lactic  acid  and  diminish  the 
alkali  reserve.  „  A.  A.  Eldridge. 

Physiological  efficiency  of  lactose,  lactic  acid, 
and  sucrose,  and  the  influence  of  these  sub¬ 
stances  on  resorption  of  nutrients  by  ruminants. 
W.  Voltz  and  H.  Jantzon  (Z.  Tierziieht.,  1929,  11, 
13  pp.;  Chem.  Zentr.,  1929,  i,  2440). — The  physio¬ 
logical  efficiency  for  ruminants  was  77*7,  62*0,  and 
62*5%,  respectively,  of  the  energy  content. 

A.  A.  Eldridge. 

Resorption  of  pentoses  in  nutrition,  and  the 
assimilation  ol  pentoses.  A.  Roche  (Compt.  rend. 
Soc.  Biol,,  1929,.  99,  1973 — 1976;  Chem.  Zentr., 
1929,  i,  1709), — In  experiments  with  animals,  xylose 
and  arabinose  passed  into  the  blood,  but  pentose  was 
not  detected  in  the  blood  after  administration  of 
xylan  or  araban.  A.  A.  Eldridge. 

Puran  compounds  derived  from  sugars.  III. 
Fate  of  acetox3rmethylfurlury]ideneacetic  acid  In 
animal  organism.  J.  Karashtma  (Z.  physiol. 
Chem.,.  1929,  184,  265—267;  cf.  A,,  1927,  1107). — 
Administration,  of  sodium  oj-acetoxymethylfurfuryl- 
ideneacetatc  (this  vol.,  450)  to  the  dog  leads  to  the 


excretion  in  the  urine  of  16*9 — 29*6%  of  o-carbozy* 
2 -furfurylideneacet ic  acid  +H00,  decomp.  235°,  m.  p. 
(anhydrous)  277°;  with  the  rabbit  or  hen  11*2 — 
32*1%  of  hydroxymethylfurfurylideneacetic  acid  (loc* 
cit.)  is  excreted.  H.  Burton. 

Metamorphosis  of  insects.  J.  Haller  (Aeta 
Biol.  Exp.,  Warsaw,  1928,  2,  225 — 315). — The  per¬ 
centage  compositions  of  Deilephila  euphorbias  larvae, 
pupae,  and  imagos  are  respectively  as  follows  :  water 
79,  75,  68*25;  fats  3*5,  3*83,  6*10;  nitrogen  1*54, 
2*21,  3*34;  protein  9*375,  13*30,  19*7;  chitin  0*676, 
1*30,  3*13 ;  ash  0*90,  1*175,  1*90,  and  non- nitrogenous 
extractives  6*55,  5*435,  0*92.  The  total  energy  used 
up  during  metamorphosis  is  a  fairly  constant  quantity 
per  unit  body-weight  of  different  insects  and  amounts 
in  this  case  to  1833  g.-cal.,  of  which  32*5%  is  supplied 
by  fat  and  67*5%  by  other  substances.  During  the 
stage  of  pupation,  44*8%  of  the  energy  requirements 
are  supplied  by  fat,  13%  by  protein,  and  42*2%  by 
carbohydrates,  whilst  in  the  pupa  stage  only  21*6% 
is  given  by  fat,  41*3%  by  proteins,  and  37*1%  by 
carbohydrates.  The  average  percentage  composition 
of  the  mature  butterflies  on  death  from  inanition  is  : 
water  55*7,  fat  4*5,  nitrogen  4*96,  protein  28*1,  chitin 
7*5,  ash  3*08,  and  non-nitrogenous  extractives  1*04. 
During  the  period  of  inanition,  964  g.-cal.  are  used, 
of  which  499  are  supplied  by  fat,  435  by  protein, 
and  26  by  carbohydrates.  R.  Trtjszkowski. 

Chemical  composition  of  the  haemolymph  of 
Deilephila  euphorbias  larvae.  A.  Moklowska 
(Acta  Biol.  Exp.,  Warsaw,  1929,  3,  241 — 253). — 
The  following  values  in  mg.  per  100  e.e.  are  found  for 
the  haemolymph  (d  1*031)  of  the  larva  of  D.  euphorbias  : 
total  nitrogen  1180,  protein- nitrogen  825,  non-protein- 
nitrogen  355,  amino-acid-nitrogen  170,  uric  acid  14, 
dextrose  (?)  127,  calcium  41*25,  magnesium  43*5, 
iron  5*8,  ionic  chlorine  48*6,  phosphate-phosphorus 
12*05.  The  amino-acid  content  is  practically  inde¬ 
pendent  of  conditions  of  nutrition.  In  the  pupal 
stage,  the  protein-nitrogen  content  remains  constant, 
whilst  the  uric  acid  content  falls  almost  to  zero, 
pointing  to  a  sharp  decrease  in  protein  metabolism. 
The  protein  content  of  the  haemolymph  of  fully  grown 
larvae  falls  to  one  half  after  4 — 5  days  of  inanition, 
whilst  amino-acid,  uric  acid,  and  non-protein-nitrogen 
contents  remain  constant.  These  differences  between 
artificial  and  physiological  inanition  are  confirmed 
by  rcfractometric  measurements,  very  similar  read¬ 
ings  being  obtained  in  artificial  inanition  and  during 
moults  (46  and  37)  and  in  fed  larvae  and  pupae  (61*5 
and  65).  R.  Trtjszkowski. 

Normal  standard  of  the  gastric  functions  in 
Egyptians.  A,  Bey,  M.  Gaafar,  and  H.  Erfan 
(J.  Egyptian  Med.  Assoc.,  1929,  12,  80—88). — In 
experiments  on  100  normal  individuals  (19 — 26  years), 
using  the  fractional  test-meal  devised  by  Rehfuss, 
the  volume  of  resting  gastric  juice  varied  between 
3  and  200  c.c.  (average  59  e.e.).  The  average  free 
acidity  was  equivalent  to  about  12  c.c.  of  0*\N- 
sodium  hydroxide,  whilst  the  average  for  total  acidity 
was  30  c.c.  No  case  of  achlorhydria  was  observed. 
Hypertonic  stomachs  have  a  normal  acidity,  whilst 
hypotonic  stomachs  have  an  acidity  which  is  either 
normal  or  increased.  P.  G.  Marshall. 
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Production  ol  ammonia  from  amino-acids  in 
surviving  organs.  A.  Bqrnstein  and  EL  F. 
Roese  (Biochem,  Z.,  1929,  212  s  127 — 136). — When 
surviving  livers,  longs,  or  limbs  from  fasting  dogs 
are  perfused  with  blood  from  fasting  dogs  the  ammonia 
content  of  the  blood  either  does  not  change  or  falls 
slightly.  If  glycine  is  added  to  the  blood  the  ammonia 
content  increases,  very  greatly  in  the  liver  (up  to 
100  times  normal),  slightly  in  the  lungs,  and  not  at 
all  in  the  limbs.  Alanine,  asparagine,  and  aspartic 
acid  act  like  glycine,  but  leucine  has  no  effect,  at  any 
rate  in  the  liver.  W>  McCartney. 

Decomposition  of  proteins  and  amino-acids  of 
food  as  measured  by  the  ammonia  [content]  of 
the  blood.  A.  Bornstein  (Biochem.  Z.5  1929,  212, 
137—148  ;  cf,  preceding  abstract}.— Intravenous  ad¬ 
ministration  of  glycine,  alanine,  or  asparagine  to 
fasting  dogs  is  followed,  in  a  few  minutes,  by  con¬ 
siderable  increase  in  the  ammonia  content  of  their 
blood.  The  urea  content  of  the  blood  also  increases, 
but  after  a  longer  period.  Oral  administration  of  the 
amino-acids  leads  to  the  same  results,  but  after  much 
longer  periods  (about  1  hr.).  Similarly,  feeding  with 
raw  fat-free  meat  causes  increase  in  the  ammonia 
and  urea  contents  of  the  blood  after  4—5  hrs. 

W,  McCartney. 

Exclusive  meat  diet.  Effect  on  carbohydrate 
tolerance.  Effect  on  blood  constituents.  E. 
Tolstoi  (J.  Biol.  Chem.,  1929,  83,  747—752,  753— 
758).— After  1  year  on  an  exclusive  meat  diet  the 
carbohydrate  tolerance  was  diminished,  but  returned 
to  normal  after  2—4  weeks3  resumption  of  a  normal 
diet.  No  significant  changes  in  the  composition  of 
the  blood  were  observed  except  for  an  increase  in  the 
fats  and  cholesterol ;  these  abnormalities  also  rapidly 
disappeared  on  return  to  normal  food. 

0.  R,  Haringtgn. 

Variation  of  glutathione  in  isolated  organs.  I* 
S.  Vxsco  and  S.  Castagna  (Boll.  Soc.  Ital.  Biol, 
sperini.,  1928,  3,  282—283;  Chcm.  Zcntr.,  1929,  i, 
2203). — In  the  isolated  liver  the  glutathione  content 
is  diminished  during  the  first  12  hrs. ;  this  is  followed 
by  an  increase  over  the  original  value  and  a  final 
diminution.  A.  A.  Eldridge, 

Crystalline  tripeptide  from  living  cells.  M. 
Dixon  and  N.  U.  Melbrum  (Nature,  1929,  124, 
512), — Unlike  impure  glutathione,  pure  glutathione 
does  not  catalyse  the  oxidation  of  the  proteins  of 
thermostable  muscle  preparations.  The  crystalline 
reduced  form  is  auto-oxidisable  owing  to  the  presence 
of  traces  of  catalytic  metals,  but  is  rendered  stable 
towards  oxygen  by  treatment  with  kaolin  owing  to 
removal  of  the  metals  by  adsorption. 

A.  A.  Elbridge. 

Role  of  the  liver  in  the  metabolism  of  purine 
substances,  Paroulek  (Acta  Med.  Scand.,  1928, 
68,  79—95;  Chem.  Zentr.,  1929,  i,  1836)— When 
minced  liver  is  kept  at  a  constant  temperature  for 
several  hours  the  uric  acid  content  increases.  If  uric 
acid  is  added,  a  considerable  part  of  it  disappears. 
Autolysis  of  minced  liver  leads  to  an  increase  in 
ammonia,  non- protein-nitrogen,  and  hydrogen -ion 
concentration.  A.  A.  Eldrc dge. 


Changes  in  the  amount  of  carotinoids  in  hen’s 
eggs  during  incubation,  H.  von  Euler  and 
H.  Hellstrom  (Biochem.  Z.3  1929,  211,  252 — 258). 
— The  colours  (measured  in  a  tintometer)  produced 
when  antimony  trichloride  acts  on  chloroform  solu¬ 
tions  of  xanthophyll  and  of  lutein  are  very  similar. 
Spectroscopic  examination  shows  that  the  amount  of 
lutein  in  the  yolks  of  incubating  eggs  changes  only 
slightly  between  the  sixth  and  the  twelfth  days,  and 
up  to  the  twelfth  day  there  is  little  or  no  consumption 
of  lutein.  Lutein  exhibits  specific  growth-promoting 
properties,  W.  McCartney, 

Metabolism  of  the  hexone  bases  and  the  origin 
of  the  purine  nucleus  in  the  development  of  hen's 
eggs.  G.  Russo  (Arch.  Sci.  bid.,  1927,  10,  128 — 
137 ;  Ohem.  Zentr.,  1929,  i,  2200).— During  the 
embryonic  development  of  the  lien  there  is  a  marked 
diminution  of  arginine  and  histidine.  Since  only  a 
fraction  of  this  serves  for  the  production  of  guanidine 
and  creatine,  the  remainder  is  regarded  as  the  pre¬ 
cursor  of  pyrimidine  and  purine,  both  of  which 
increase  during  the  process,  A.  A.  Elbridge, 

Embryonic  metabolism.  IV*  Basic  amino- 
acids  of  the  hen's  egg  during  development. 
H.  O.  Calvert  (3.  Biol.  Chcm,,  1929,  83,  649—656), 
—The  arginine  content  of  the  hen’s  egg  remains  con¬ 
stant  throughout  the  whole  period  of  development. 
Determinations  of  histidine  and  lysine  gave  incon¬ 
sistent  results,  but  there  is  a  general  tendency  for 
both  these  bases  to  diminish  in  amount  during 
development.  Arginine  therefore  is  not  a  precursor 
of  purines,  whilst  histidine  may  be. 

C.  R.  Harington. 

Embryochemical  investigations  with  the  in* 
jection  method.  I.  Uric  acid  formation  in  the 
hen's  embryo.  M.  Toyota  and  M.  Takahashi 
(Z.  physiol,  Ohem.,  1929,  184,  272 — 275), — Injection 
of  solutions  of  carbamide,  lactic  or  tartronic  acid 
into  eggs  and  incubation  for  14 — 19  days  causes  an 
increase  in  the  amount  of  uric  acid  in  the  allantoic 
liquid  and  embryo.  A  mixture  of  carbamide  and 
tartronic  acid  gives  under  parallel  conditions  a  greatly 
increased  amount  of  uric  acid.*  The  changes  involved 

are  probably  :  lactic  acid  - — —  tartronic  acid 

- — ^  dialuric  acid - uric  acid  (cf.  Wiener, 

Hofmeister’s  Beitrage,  1902,  2,  42).  H.  Burton. 

“  Internal  cycle  tf  of  iodide  in  man.  F. 
Berger  (Klin.  Woeh.,  1929,  85  118—119;  Ohem. 
Zentr,,  1929,  i,  2075). — In  1*5  hrs.  after  the  injection 
of  alkali  iodide  90*6  mg.  of  iodine  were  excreted  by 
the  kidneys,  and  32  6  mg.  through  the  gastric  glands. 
The  quotient  100T/GV  is  for  the  blood  1*36,  stomach 
7*83,  and  urine  9*65—48*6.  A.  A.  Eldribge. 

Behaviour  of  iodine  in  body  fluids  after  in¬ 
gestion  of  alkali  iodides  and  iodoproteins.  G. 
Barkan  and  W.  Leistner  (Klin.  Woeh,,  1929, 
8,  117—118;  Ohem.  Zentr.,  1929,  i,  2075)— After 
administration  of  alkali  iodide  intravenously  or 
per  orally,  **  organic  ”  iodine  was  not  found  in  the 
blood  or  urine.  Feeding  of  rabbits  and  dogs  with 
iodised  protein  is  followed  by  the  appearance  of  some 
14  organic  55  iodine  in  the  blood  and  particularly  in 
the  urine,  A.  A,  Elbribge. 
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Radium  content  of  some  foodstuffs.  E. 
Burkser,  M.  Schapiro,  and  K.  Bronstein  (Biochem. 
Z.,  1929,  211,  323 — 325). — The  radium  content  of 
various  animal  and  vegetable  foodstuffs,  determined 
by  the  emanoraeter,  was  in  all  cases  of  the  order 
10-15%,  J.  H.  Birkinshaw. 

Boundary  surface  energy  and  activity  in  a 
protoplasm  model.  V.  Efimov  and  P.  Rehbindeb 
(Biochem.  Z»,  1929,  211,  154 — 162). — Using  Miren- 
stein’s  mixture  (Pfluger’s  Archiv,  1920,  179,  233) 
and  the  apparatus  of  Rehbinder  (J.  Biol.  Med.  exp., 
Moscow,  1927,  4,  939)  the  boundary  surface  tensions 
of  aqueous  solutions  of  dyes  (neutral-red,  toluidine- 
blue,  crystal -violet,  formyl- violet,  trypan -blue,  fuch- 
sin-S)  have  been  measured.  The  boundary  surface 
activities  of  these  dyes  at  the  interface  Nirenstein’s 
mixture-aqueous  solution  run  parallel  to  their 
coefficients  of  distribution  in  the  two  phases,  i.e.,  to 
their  staining  powers.  The  limit  of  adsorption  is 
reached  at  low  concentrations  and  corresponds  with 
complete  saturation  of  the  interface  with  oriented 
molecules  of  the  dye.  The  results  of  parallel  experi¬ 
ments  showed  that  many  dyes  which  exhibit  great 
boundary  surface  activity  at  the  interface  aqueous 
solution-oil  are  almost  or  quite  inactive  at  the  surface 
aqueous  solution-air.  The  biological  consequences 
of  this  are  emphasised.  W.  McCartney. 

Swelling'  of  [cod]  fish  skins  in  solutions  of 
inorganic  and  organic  acids.  J.  C,  Kernot 
and  J.  Knaggs  (with  Appendix  by  M.  Kaye)  (Proc. 
Roy.  Soc.,  1929,  B,  105,  280 — 297).— Measurements 
have  been  made  of  the  degree  of  swelling  undergone 
by  cod  skins  (in  the  fresh  or  dried  condition  or  after 
treatment  with  sodium  hydroxide  solution  and  sulphur 
dioxide  solution),  when  immersed  in  dilute  solutions 
of  hydrochloric  acid,  sodium  hydroxide,  or  organic 
acids.  In  solutions  of  hydrochloric  acid  or  sodium 
hydroxide  dry  or  treated  skins  swell  more  than  wet, 
whatever  the  concentration  of  the  acid  or  alkali,  but 
dry  skins  swell  more  than  treated  skins  between 
pn  3*5  and  8*0.  With  dry  skins  the  percentage 
swelling  is  practically  constant  in  the  range  pR 
1— 1T0.  With  all  skins,  below  pR  4*0  and  above 
pn  11*0,  considerable  quantities  of  nitrogen  go  into 
solution.  With  fatty  acids  (acetic,  propionic,  and 
butyric)  the  swelling  of  wet  and  treated  fish  skins 
increases  with  the  mol.  wt.  of  the  acids,  the  swelling 
of  the  treated  being  three  to  four  times  as  great  as 
that  of  the  wet  skins  at  the  same  pR.  In  the  case 
of  dry  skins,  the  swelling  is  greater  with  acetic  acid 
and  least  with  butyric  acid.  The  following  acids 
have  also  been  employed  :  mono-,  di-,  and  tri-chloro- 
acetic,  lactic,  pyruvic,  oxalic,  tartaric,  citric,  and 
salicylic.  It  has  not  been  possible  to  explain  com¬ 
pletely  the  complicated  results  observed.  Cod  skin 
differs  histologically  from  mammalian  skin  in  that 
the  fibres  are  not  interwoven,  but  are  arranged  in 
layers,  the  fibres  of  one  layer  being  at  right  angles 
to  those  of  the  next  and  being  held  together  by  an 
occasional  fibre.  The  structure  is  irreversibly  altered 
by  drying  and  by  treatment  with  alkali  followed  by 
sulphur  dioxide.  Cod  skin  contains  very  small 
amounts  of  elastic  fibre  tissue  and  no  fatty  material. 

W.  O.  Kermack. 


Biometry  of  calcium,  inorganic  phosphorus, 
cholesterol,  and  lipoid  phosphorus  in  the  blood  of 
rabbits.  III.  Influence  of  various  types  of  light 
environment.  A.  R.  H  arnes  (J.  Exp.  Med.,  1929, 
49,  859 — 882) . — -After  an  accommodation  period 
following  exposure  to  light,  the  effects  may  be  grouped 
in  the  order  :  ultra-violet  light,  Cooper- Hewitt  lamp 
light  or  daylight,  total  darkness. 

Chemical  Abstracts. 

Changes  in  the  ion  content  of  organs  [of 
animals]  exposed  to  irradiation  and  to  the 
climate  of  high  altitudes.  A.  Loewy  and  L. 
Pjdstcussen  (Biochem.  Z.,  1929,  212,  22 — 34). — Rats, 
some  of  which  were  kept  under  normal  conditions, 
some  exposed  to  ultra-violet  irradiation,  and  some 
living  in  air  kept  at  a  pressure  of  0*5  atm.  were 
allowed  to  grow  under  otherwise  identical  conditions 
in  Berlin  and  in  Davos.  Determinations  of  the 
potassium,  calcium,  and  magnesium  contents  of  their 
livers,  lungs,  hearts,  kidneys,  and  hind-leg  bones 
showed  that  irradiation,  and  still  more  reduced  atmo¬ 
spheric  pressure,  cause  absolute  increase  in  the  calcium 
contents  and  absolute  decrease  in  the  potassium  con¬ 
tents  of  these  parts  of  the  body.  The  favourable 
effects,  in  disease,  of  irradiation  and  of  the  climate 
of  high  altitudes  may  be  related  to  these  changes. 

W.  McCartney. 

Stimulation  of  metabolism  by  alcohol.  L.  D. 
Seager,  D.  J.  Verba,  and  W.  E,  Burge  (Science, 
1929,  69,  383 — 384) . — Direct  determinations  with 
goldfish  showf  that  ethyl  alcohol  stimulates  sugar 
metabolism  to  nearly  the  same  extent  as  do  fat  and 
protein.  L.  S.  Theobald. 

Adrenaline  content  of  blood  during  narcosis. 
H.  Schlossmann  and  H.  Mugge  (Arch.  exp.  Path. 
Pharm.,  1929,  144,  133 — 141). — The  increase  of 
adrenaline  in  the  peripheral  arterial  blood  which 
occurs  during  anaesthesia  (chloroform,  ether,  or 
acetylene)  is  due  to  liberation  of  adrenaline  by  the 
adrenals,  not  by  direct  action  of  the  anaesthetic,  but 
as  the  result  of  the  lowering  of  the  blood-pressure. 

W.  O.  Kermack. 

Detection  of  veronal  in  urine.  A.  Kuhn 
(Deut.  Z.  ges.  gerichtl.  Med.,  1929,  13,  115 — 123; 
Chem.  Zentr.,  1929,  i,  2562 — 2563). — The  urine  (100 
c.c.)  is  acidified  with  sulphuric  acid  and  treated  with 
potassium  permanganate  solution  until  the  precipitate 
no  longer  redissolves.  After  5 — 10  min.  the  pre¬ 
cipitate  is  removed  with  hydrogen  peroxide,  and  the 
liquid  is  then  evaporated  in  a  vacuum  to  20 — 30  c.c. 
After  repeated  (mechanical)  extraction  with  ether 
the  united  ethereal  extracts  are  evaporated  and  the 
veronal  is  purified  with  animal  charcoal  followed  by 
sublimation.  The  yield  is  85 — 95%. 

A.  A.  Eldridge. 

Oxidation  of  dextrose  in  phloridzin  glycosuria. 
W.  M.  Boothby,  C.  M.  Wilhemj,  and  H.  E.  G. 
Wilson  (J.  Biol.  Chem.,  1929,  83,  657— 679).— Com¬ 
plete  phloridzinisation  raises  the  basal  metabolic  rate 
of  dogs  as  much  as  90%  above  the  normal  level ; 
administration  of  dextrose  to  dogs  in  this  condition 
causes  a  decrease  in  the  heat  production  and  an 
increase  in  the  respiratory  quotient  corresponding 
with  oxidation  of  18 — 25%  of  the  ingested  sugar. 
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Since  the  dextrose  accounted  for  by  oxidation  and 
excretion  was  not  in  excess  of  that  administered,  no 
evidence  was  obtained  of  the  conversion  of  fat  into 
sugar.  C.  R.  Hakestgton. 

Effect  of  small  doses  of  pHoridzin  on  the 
excretion  of  nitrogen.  P.  Thomas,  M.  Maleva- 
naia,  and  R.  Imas  (Compt.  rend.  Soc,  BioL,  1929, 
100,  375 — 377 ;  Chem.  Zentr.,  1929,  i,  2202).— In 
addition  to  excretion  of  sugar,  phloridzin  causes  an 
increase  in  the  total  nitrogen,  particularly  urea- 
nitrogen,  dependent  on  the  dose.  There  is  also 
increased  elimination  of  creatinine.  Protein  degrad¬ 
ation  is  of  greater  importance  than  glycosuria  in 
phloridzin  poisoning.  A.  A.  Eldridge. 

Ammomran  chloride  acidosis.  EL  Den  nig, 
D.  B.  Dill,  and  I.  H.  Talbott  {Arch.  exp.  Path. 
Pharm.j  1929,  144,  297 — 310). — When  ammonium 
chloride  is  administered  to  a  normal  person  marked 
acidosis  is  present  during  the  first  5 — 7  days,  and  an 
excess  of  sodium  and  potassium  is  excreted  in  the 
urine,  most  of  the  acid  being  neutralised  by  these 
bases.  By  the  second  week  the  production  of 
ammonia  by  the.  body  has  increased  so  that  the 
hydrogen-ion  concentration  of  the  blood  is  again 
normal  and  the  excessive  secretion  of  sodium  and 
potassium  ceases.  It  therefore  appears  that  during 
acidosis  the  production  of  ammonia  increases  only 
slowly  and  reaches  its  maximum  in  5 — 7  days.  In 
the  same  way  when  the  administration  of  ammonium 
chloride  is  stopped  after  2  weeks,  the  excess  pro¬ 
duction  of  ammonia  by  the  body  does  not  cease  at 
once,  but  drops  only  gradually,  so  that  alkalosis  is 
produced,  which  gradually  disappears. 

W.  O.  Kermack. 

Action  of  caffeine  on  membranes  and  proteins. 
BE.  Bruhl  (Bioehem.  Z.,  1929,  212,  291—317).— 
Filtration  experiments  using  collodion  membranes 
on  which  protein  had  been  deposited  showed  a 
reversible  increase  of  permeability  in  presence  of 
caffeine  and  also  on  displacement  of  the  pH  to  the 
isoelectric  point  of  the  protein,  the  former  being  due 
to  changes  of  the  degree  of  dispersion  of  the  protein 
covering  the  pore  walls  and  the  latter  to  changes  of 
the  degree  of  swelling.  Caffeine  increases  the  degree 
of  dispersion  of  such  colloids  and  increases  the 
solubility  of  amino-acids,  probably  on  account  of 
the  formation  of  complex  compounds  having  a  greater 
solubility,  the  complex  formation  being  demonstrable 
by  compensation  dialysis  in  the  case  of  proteins  and 
by  f.-p.  determinations  in  the  case  of  amino -acids. 
The  diuretic  effect  of  caffeine  is  explained  in  terms 
of  the  results  of  these  filtration  experiments. 

P.  W.  Clutterbuck. 

Alteration  of  the  basal  metabolism  on  imbibing* 
chicory  and  chicory-coffee  beverages.  S. 
Sciiimmel,  M.  Dye,  and  0.  S.  Robinson  (Z.  Unters. 
Lebensm.,  1929,  57?  576 — 584), — Addition  of  chicory 
to  coffee  does  not  hinder  extraction  of  caffeine  and 
caffetannic  acid  from  the  latter.  Ingestion  of  200  c.c. 
of  water  at  50 — 60°  has  no  effect  on  the  basal  meta¬ 
bolism;  200  c.c.  of  coffee  infusion  prepared  from 
20  g.  of  coffee  containing  0*25  g.  of  caffeine  raised  the 
basal  metabolism  about  6%.  Addition  of  10%  of 
chicory  did  not  alter  this  effect,  and  an  infusion  of 


10  g.  of  chicory  in  200  c.c.  of  water  had  no  effect  by 
itself.  W.  J.  Boyd. 

Action  of  pilocarpine  on  the  Mood-sngar. 
J.  Szep  (Arch.  exp.  Path.  Pharm.,  1929,  144,  277 — 
282). — The  blood-sugar  of  a  rabbit  (2 — 3  kg.)  falls 
after  the  subcutaneous  administration  of  1  mg.  of 
pilocarpine,  whilst  if  larger  doses  are  administered  a 
rise  in  blood-sugar  precedes  a  fall.  When  1*5  mg.  of 
pilocarpine  is  administered  through  a  stomach  tube 
a  rise  in  blood-sugar  takes  place,  but  when  fed  without 
a  tube  the  blood-sugar  falls.  The  rise  is  the  result 
of  irritation  by  the  tube.  W.  0.  Kermack. 

Metabolism  of  heart-muscle.  I.  Heart- 
glycogen.  M.  Haendel  and  A.  Muntlla  (Bioehem. 
Z.,  1929,  212,  35 — 46). — The  glycogen  contents  of  the 
heart -muscle,  skeletal  muscle,  and  liver  and  the  sugar 
content  of  the  blood  of  dogs  receiving  intraperitoneal 
injections  of  dextrose  to  which  digitalis,  ouabain, 
caffeine,  camphor,  calcium  chloride,  potassium 
chloride,  adrenaline,  insulin,  or  thyroxine  had  been 
added  have  been  determined.  Digitalis  caused 
considerable  reduction  in  heart-glycogen,  but  not  in 
muscle-  or  liver-glycogen.  Ouabain,  in  large  doses, 
caused  mobilisation  of  glycogen  generally,  in  small 
ones,  reduction  in  heart-  and  liver-glycogen.  Large 
doses  of  camphor  reduced  all  the  glycogen  values,  but 
small  doses  had  no  effect  on  the  heart-glycogen.  The 
action  of  caffeine  was  similar  to  that  of  camphor,  but 
the  former  acted  more  powerfully  on  muscle -glycogen. 
Potassium  chloride  had  no  effect  on  heart-glycogen 
but  reduced  muscle-  and  liver-glycogen.  Calcium 
chloride  greatly  reduced  heart-glycogen  and,  in  large 
doses,  muscle-  and  liver -glycogen  also.  Adrenaline 
had  a  general  mobilising  effect  on  the ,  glycogen. 
The  heart -glycogen  was  not  affected  by  insulin. 
Thyroxine  had  little  effect  on  the  glycogen  content 
of  the  heart,  but  it  reduced  the  muscle-  and  liver- 
glycogen.  Ouabain,  camphor,  and  calcium  chloride 
caused  hyperglycemia.  Potassium  chloride  caused 
hypoglycemia.  W.  McCartney. 

Action  of  antimony  compounds  on  the  adrenals. 
R.  N.  Chopra,  J.  C.  Gupta,  and  S.  G.  Choudhury 
(Indian  J.  Med.  Res.,  1928,  16,  441-^46).— With 
rabbits  intravenous  injection  of  organic  antimony 
compounds  causes  an  increase  in  the  adrenaline 
content  of  the  adrenals.  Chemical  Abstracts. 

Cobalt  and  blood.  Klara  Waltner  and  Karl 
Waltner  (Klin.  Woch,,  1929,  8,  313;  Chem.  Zentr., 
1929,  i,  2069). — A  toxicological  study  of  the  effect 
on  the  blood  of  rats  of  ingestion  or  injection  of  cobalt 
salts.  A.  A.  Eldridge. 

Preparation  of  colloidal  lead.  D.  Ganassini 
(Arch.  1st.  Bioebim.  Ital.,  1929, 1,  3—12). — Colloidal 
lead  stabilised  by  means  of  sodium  thiosulphate 
exhibits  perfect  colloidal  properties  and  very  gradual 
maturation.  It  undergoes  partial  sulphuration,  which 
becomes  very  slow  in  presence  of  gelatin,  affects  less 
than  one  fourth  of  the  metal  in  a  month,  and  is  not 
complete  after  6  months.  The  preparation  is  more 
stable  than  any  other  yet  described.  The  traces  of 
lead  sulphide  formed  on  ageing  are  not  toxic  and  do 
not  diminish  the  biological  activity.  T.  H.  Pope. 
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Colloidal  lead  in  toxicological  tests.  G. 
LoEENzmi  (Arch.  1st.  Biochim.  ItaL,  1929,  1,  13 — 
26). — Ganassini’s  colloidal  lead  (preceding  abstract) 
is  harmless  in  therapeutic  doses,  rabbits  tolerating 
doses  sixtyfold  those  given  to  human  beings.  Even 
in  the  colloidal  state,  lead  hydroxide  is  toxic  in  very 
small  doses,  and  exerts  an  intense  hsemolytie  effect 
and  an  irritant  action  on  the  kidneys.  Without 
addition  of  sodium  thiosulphate,  colloidal  lead  is 
appreciably  toxic,  especially  towards  the  elements 
of  the  blood,  T.  II,  Pope. 

Pharmacological  action  of  stabilised  colloidal 
lead.  I.  Simon  (Arch.  1st.  Biochim.  Ital.,  1929,  1, 
47-68).- — In  contact  with  the  tissues  of  the  organism, 
colloidal  lead  passes  into  the  granular  metallic  state. 
This  occurs  in  subcutaneous,  peritoneal,  and  pul¬ 
monary  tissues,  in  the  anterior  chamber  of  the  eye, 
and,  when  the  preparation  is  injected  intravenously, 
in  all  the  internal  organs  with  the  exception  of  the 
central  nervous  system.  With  intravenous  injection, 
the  fixation  of  the  colloidal  lead  may  be  facilitated 
by  retarding  local  circulation.  Sabbatani's  results 
(A.,  1914,  i,  356,  357)  are  confirmed.  T.  IL  Pope. 

Therapy  of  mercury  poisoning.  E.  Hesse 
(Arch.  exp.  Path,  Pharm.,  1929,  144,  327 — 330 ; 
cf.  A.,  1927,  73 ;  also  Haskell  and  Forbes,  this  vol., 
470). — In  confirmation  of  previous  results,  the  power 
of  strontium  thioacetate  to  counteract  the  effects  of 
the  administration  of  mercuric  chloride  to  mice, 
rabbits,  rats,  guinea-pigs,  and  cats  has  been  demon¬ 
strated.  W.  0.  Kebmack. 

Pathological  fat  formation.  II,  The  problem 
of  lecithin.  G.  Rosenfeld  (Biochem.  Z,,  1929, 
211,  270 — 275). — Hens  suffering  from  phosphorus 
poisoning,  when  favSting,  receiving  dextrose  alone,  or 
dextrose  and  caseinogen,  all  showed  about  the  same 
percentage  of  lecithin  in  the  total  extract  of  the  liver 
as  did  unpoisoned  fasting  controls. 

J.  H.  Birkinshaw. 

Malt-amylase.  VII.  Adsorption  of  amylase 
from  malt  extracts  by  kaolin  and  elution  [of  the 
amylase  therefrom].  T.  Sabalitschka  and  B. 
Weidlich  (Biochem.  Z.,  1929,  211,  229 — 238;  cf. 
this  vol.,  721). — The  amylase  in  aqueous  malt 
extracts,  the  dry  substance  of  which  contains  96%  of 
maltose,  is  completely,  adsorbed  by  kaolin  at  pu  4*2 
(19*5  g.  of  malt  require  2*5  g.  of  kaolin).  The 
adsorbed  amylase  is  removed  by  elution  with  sodium 
phosphate  solution  at  pE  7*6  and  remains  active. 
Aqueous  solution  of  carbon  dioxide  at  pE  5*9  does  not 
remove  the  adsorbed  amylase.  As  a  result  of  this 
adsorption  and  elution  process  the  activity  of  the 
dry  substance  from  the  malt  extracts  is  increased 
fifteen  to  seventeen  times  and  the  loss  of  amylase  is 
38 — 40%.  W,  McCartney. 

Invertase  from  honey.  P.  E.  Papadakis  (J. 
Biol.  Chern.,  1929,  83,  561 — 568). — The  acceleration 
of  the  hydrolysis  of  sucrose  by  invertase  from  honey 
in  presence  of  {3-glucose  (cf.  Nelson  and  Sottery,  A., 
1925,  i,  104)  was  not  observed  in  presence  of  d-  and 
Z-arabinose  and  of  xylose.  Mercuric  chloride  inhibits 
the  hydrolysis  when  the  pE  is  between  5*7  and  4*23 ; 
.this  inhibition,  as  well  as  the  much  slighter  one 


caused  by  a-methylglucoside,  may  be  neutralised  by 
addition  of  (3-glueose.  G,  R.  Harington, 

Fission  of  lecithins.  H.  Paal  (Biochem.  Z., 
1929,  211,  244 — 251). — Lecithin  from  egg-yolk  is 
completely  hydrolysed  in  6  hrs.  by  boiling  alcoholic 
solution  of  potassium  hydroxide.  In  alcoholic  solu¬ 
tion  it  is  hydrolysed  slightly  by  lipase  from  pig 
pancreas  at  30°  and  still  less  at  lower  temperatures, 
but  when  in  water  or  glycerol  emulsions  it  is  not 
attacked  by  the  enzyme  even  when  activators  are 
present  and  the  hydrogen-ion  concentration  is  most 
favourable  for  attack.  On  exposure  to  air  it  is 
gradually  oxidised.  W.  McCartney. 

Glyceric  acid  monophosphoric  acid.  M,  Vogt 
(Biochem.  Z.,  1929,  211,  1 — 16;  cf.  Neuberg  and 
others,  A.,  1928,  1215). — The  properties  of  salts  of 
glyceric  acid  monophosphoric  acid  have  been  investig¬ 
ated  and  a  crystalline  barium  salt,  C3H507PBa,H20, 
has  been  prepared.  The  salts  of  the  acid  are  more 
easily  soluble  than  but  otherwise  very  similar  to  those 
of  glyceric  acid  diphosphoric  acid,  the  difference  in 
solubility  of  the  zinc  salts  being  probably  sufficient 
to  allow  it  to  be  used  in  quantitative  separation  of  the 
acids.  The  mono-acid  can  be  hydrolysed  by  phos¬ 
phatases  from  various  sources  and  the  glyceric  acid 
liberated  can  be  isolated.  The  glyceric  acid  so 
obtained  is  optically  inactive.  W.  McCartney. 

Thermolability  of  glycerpphosphodehydrogen- 
ase.  N.  Aewall  (Skand.  Arch.  Physiol.,  1929,  55, 
100 — 103 ;  Chern.  Zentr.,  1929,  i,  2543—2544).— 
Musele-glycerophosphodehydrogenase  does  not  differ 
from  suecinodehydrogenase  in  thermolability.  If 
muscle -fumarase  is  first  destroyed  by  heat,  the 
suecinodehydrogenase  contains  less  nitrogen  and  is 
less  active  than  Anderssen’s  product. 

A.  A.  Eldridge. 

Correlation  of  synthesis  and  breakdown  of 
active  substances  of  muscle,  E.  Lehnartz 
(Z,  physiol.  Chern.,  1929,  184,  1 — 55). — The  enzymic 
synthesis  of  phosphocreatine  is  considerable  in 
muscle  press- juice  at  suitable  pH  (about  7).  At  the 
same  time  at  alkaline  reaction  there  is  a  breakdown 
of  lactacidogen  and  pyrophosphoric  acid.  The 
adenylic  acid  ion  is  found  to  be  specific  for  the  syn¬ 
thesis  of  pyrophosphoric  acid.  Under  its  influence 
the  synthesis  takes  place  more  quickly  than  any  other 
ionically-stimulated  chemical  process  in  muscle. 
This  ionic  action  is  a  property  of  muscle-adenylic 
acid  only.  Inosic  acid  and  adenosine  are  quite 
inactive.  J.  H,  Birkinshaw. 

Lactic  acid  fermentation  of  warm-blooded 
tissue.  II.  Effect  of  potassium  and  calcium 
ions  on  the  existence  of  the  extra-fermentation 
of  salivary  gland  and  liver  tissue  of  rats.  O. 
Rosenthal  (Biochem.  Z.,  1929,  211,  295 — 322;  cf. 
this  vol.,  722). — An  extension  of  previous  experiments 
on  the  extra -fermentation  of  the  liver  to  that  of  the 
salivary  glands.  The  action  of  potassium  and 
calcium  ions  is  substantially  the  same  for  both  types 
of  tissue.  The  extra-fermentation  is  greatly  restricted 
by  the  absence  of  calcium  and  potassium  during  the 
aerobic  period.  The  cation  effect  is  reversible.  Both 
cations  have  a  favourable  effect  on  the  extra -ferment- 


1338 


BRITISH  CHEMICAL  ABSTRACTS —A, 


ation,  and  differences  of  degree  only  between  liver  and 
submaxillary  are  found  in  the  effect  of  the  cations, 
indicating  that  the  mechanism  is  the  same  in  both 
cases.  J.  H.  Birkinshaw* 

Formation  and  isolation  of  methylglyoxal 
in  glycolysis  by  animal  enzyn le.  M.  Vogt  (Bio- 
chem.  Z.,  1920,  211,  17 — 39)  — Methylglyoxal  is 
formed  during  the  glycolysis  of  animal  organs  and 
(assuming  that  1  mol.  of  hexose  gives  2  mols.  of 
keto-aldehyde)  yields  of  17*9 — 27-4%  are  obtained. 
In  the  case  of  alcohol-ether  preparations  of  liver  and 
kidney  of  pigs  and  of  extracts  of  liver,  kidney,  and 
muscle  of  pigs  and  rabbits,  the  best  conditions  for 
producing  good  yields  of  methylglyoxal  have  been 
determined.  Methylglyoxal  accumulates  only  if  co- 
enzyme  is  absent  or  not  present  in  large  amounts. 
Hexosediphosphate  is  a  suitable  substrate  for  the 
production  of  methylglyoxal,  but  none  was  obtained 
from  dihydroxyaeotone  or  from  glyceraldehyde, 

W.  McCartney. 

Glycolytic  power  of  various  organs  and  its 
dependence  on  co-enzyme  content.  H.  Kraut 
and  E.  Bumm  (Z.  physiol.  Chem.,  1929,  184,  196 — 
204). — The  addition  of  co  enzyme  from  rat  sarcoma 
to  mouse  carcinoma  and  to  brain,  spleen,  kidney,  and 
muscle  of  rats  and  human  blood  causes  an  increase  in 
glycolysis.  In  carcinoma  tissue  the  glycolysis  is  not 
increased  beyond  the  ordinary  maximum,  but  the 
value  in  the  case  of  the  brain  reaches  double  the 
normal.  The  co-enzyme  can  bo  almost  completely 
washed  out  of  the  kidney  and  spleen. 

J.  H.  Birkinshaw. 

Remain  coagulation.  Influence  of  hydrogen 
ions  on  the  separation  of  casein  by  the  action  of 
electrolytes,  C.  La  Rotonda  (Annali  Chinn  AppL, 
1929,  19,  310 — 328), — The  effect  of  addition  of 
various  inorganic  and  organic  acids  on  the  coagulation 
of  de-fatted  milk  by  three  different  salt  solutions  of 
similar  reaction  has  been  investigated.  The  milk  was 
de-fatted  either  immediately  after  milking  or  after 
being  heated.  The  results  show  either  that  the 
coagulation  of  the  casein  does  not  occur  at  the 
isoelectric  point  or  that  the  isoelectric  point  for 
casein  is  not  pK  4*7— 4*6,  The  process  thus  depends, 
not  merely  on  the  degree  of  acidity,  but  also  on  the 
nature  of  the  acid  present.  T,  H.  Pore. 

Non-specificity  of  proteolytic  organ-enzymes. 
X,  Utkina-Ihtoovzoya  and  0.  Steppuhn  (Biochem. 
Z.,  1929,  211,  426 — 444). — Tho  liver,  thyroid, 
kidneys,  lungs,  heart,  brain,  muscle,  spleen,  ery¬ 
throcytes,  and  leucocytes  of  the  ox  and  rabbit’s  liver 
contain  three  proteolytic  enzymes  with  optima  at 
pB  3*4,  5*4,  and  7*4.  These  enzymes  are  identical 
whatever  their  source  and  non-specific  in  their  action, 

J.  H.  Birkinshaw. 

Action  of  pepsin-hydrochloric  acid  alter 
trypsin-kinase,  K,  Felix  and  A,  Lang  (Z. 
physiol.  Chem.,  1929, 184, 205 — 208).— By  subjecting 
a  trypsin-kinase  digestion  of  oxy haemoglobin  at 
various  stages  of  hydrolysis  to  the  action  of  pepsin- 
hydrochloric  acid  no  increase  in  the  linkings  hydrolys- 
able  by  pepsin  is  observed.  From  the  beginning  the 
trypsin  acts  on  the  “  pepsin  linkings/’ 

J.  H.  Birkinshaw. 


The  pn  optimum  in  the  action  of  trypsin  on 
fibrin.  H.  J.  Vonk  and  A.  Heyn  (Z.  physiol. 
Chem.,  1929,  184,  169 — 182), — -The  optimum  pn  for 
the  action  of  trypsin  on  fibrin  is  11*3,  in  accordance 
with  Ringer’s  results.  This  optimum  is  not  displaced 
when  the  time  of  action  is  increased.  There  is  a 
second  small  optimum  at  pn  8. 

J.  H.  Birkinshaw. 

Plant  proteases.  XIV,  Proteases  of  higher 
plants.  O.  Ambros  and  A.  Harteneck  (Z.  physiol. 
Chem.,  1929,  184,  93-— 107;  cf.  this  vol.,  606).— The 
action  of  hydrocyanic  acid  on  various  plant  pro- 
teinases  was  examined  after  removal  of  the  peptidases 
by  adsorption.  All  the  proteinases  belong  to  the 
papain  type,  activated  by  hydrocyanic  acid.  Accord¬ 
ing  to  the  distribution  of  the  proteinase  and  the 
dipeptidase  in  the  plant  a  complex  activated  or 
inhibited  by  hydrocyanic  acid  predominates. 

J.  H.  Birkinshaw. 

Specificity  of  animal  proteases.  XVII.  Pro¬ 
teinase  and  carboxypolypeptidase  from  pan¬ 
creas.  E.  Waldschmidt-Leitz  and  A.  Purr  (Rer,, 
1929,  62,  [jB],  2217 — 2226) .—Pancreas  trypsin  is  not 
homogeneous,  but  consists  of  a  proteinase  and  a 
polypeptidase  termed  carboxypolypeptidase.  The 
separation  of  the  two  enzymes  in  their  natural  mix¬ 
tures  depends  on  the  choice  of  adsorbent  and  the 
hydrogen- ion  concentration  of  the  solution.  In  an 
acid  medium,  both  enzymes  are  absorbed  only  to  a 
slight  extent  by  aluminium  hydroxide  C7>  whereas  in 
neutral  solution  tho  carboxypolypeptidase  is  mainly 
adsorbed.  Complete  separation  of  the  tryptic  enzyme 
mixture  is  thus  readily  effected.  Proteinase  and 
carboxypolypeptidase  are  specifically  activated  by 
enterokinase,  which  does  not  change  in  activity 
towards  the  two  enzymes  after  protracted  purification. 
The  action  towards  the  enzymes  differs.  Proteinase, 
free  from  activator,  is  inactive  towards  all  substrates 
investigated,  whereas  carboxypolypeptidase  under 
similar  conditions  is  able  to  hydrolyse  a  series  of 
substances.  The  actions  of  activator-free  carboxy¬ 
polypeptidase  are  identical  with  those  of  “  non- 
activated  pancreas  trypsin/’  As  far  as  the  degrad¬ 
ation  of  complex  substrates  such  as  protamines  is 
concerned,  the  activator  causes  an  extension  of  the 
range  of  specificity  and  not  simply  an  increase  in  the 
rate  of  action.  The  action  of  proteinase  is  confined 
to  the  fission  of  actual  proteins,  for  example,  easein- 
ogen,  histone,  and  the  protamines,  whereas  that  of 
carboxypolypeptidase  includes  the  hydrolysis  of 
polypeptides  of  definite  composition,  acylated  amino- 
acid,  and  peptides  and  protamines.  The  action  of 
carboxypolypeptidase  is  greatly  influenced  by  the 
degree  of  ionisation  of  the  free  carboxyl  group  in  the 
substrates,  which  is  increased  by  the  introduction  of 
acid  residues  in  amino-acids  and  peptides  or  of  definite 
amino-acid  residues,  for  example,  tyrosine.  A  con- 
figurative  influence  of  the  amino-acid  containing  the 
free  carboxyl  group  is  also  observed.  The  hydrolysis 
of  certain  substrates,  such  as  protamines,  by  pro¬ 
teinase  and  carboxypolypeptidase  does  not  denote 
an  identity  in  enzyme  action.  In  the  case  of  clupeine 
it  is  found  that  the  individual  enzyme  actions  are 
independent  from  one  another  and  consequent. 

H.  Wren. 
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Specificity  of  peptidases.  III.  Affinity 
measurements  on  animal  dipeptidase.  E. 
Waldschmidt-Leitz  and  G.  von  Schuckmann  (Z. 
physiol.  Chem.,  1929,  184,  56—68;  ef.  A.,  1928, 
672). — The  dissociation  of  enzyme-substrate  complex 
for  dipeptidase  from  pig’s  intestine  on  glycyl- 
tyrosine  is  smallest  at  pa  7*8  (the  maximum  of 
aetivity-pH  curve).  The  form  of  this  curve  is 
determined  by  the  position  of  the  equilibrium  between 
enzyme  and  substrate.  The  dissociation  constants 
of  dipeptidase  from  intestine,  pancreas,  and  spleen 
all  have  the  value  0*0026,  indicating  a  close  relation¬ 
ship  of  the  chemically  active  groups. 

J.  H.  Birkinshaw. 

Hydrolysis  of  glyeylglycine,  alanylglycine, 
and  leucylglycine  by  intestinal  and  malt  pepti¬ 
dases.  K.  Linderstrom-Lang  and  M.  Sato  (Z. 
physiol.  Chem.,  1929,  184,  83 — 92). — Of  the  two 
peptidases  from  intestinal  erepsin,  one  (optimum 
pa  7*3)  hydrolyses  alanylglycine  about  forty  times  as 
fast  as  the  other  (optimum  pK  8*1).  Malt  also 
contains  two  distinct  enzymes.  One  (optimum pn  7*8) 
contained  in  proteinase -free  peptidase  is  inactive  to 
glyeylglycine  and  the  other  (optimum  pn  8*6)  from 
the  glycerol  extract  is  active  towards  glyeylglycine, 
alanylglycine,  and  leucylglycine,  also  to  leucylglyeyl- 
glycine.  *  J.  H.  Birkinshaw. 

Influence  of  hydrogen-ion  concentration  on 
enzymes.  IV.  Cause  of  the  erepsin-decom- 
posing  action  of  acids.  K  Hishikawa  (Exp.  J. 
Digestive  Dis.,  1928, 3, 167— 177).— In  0-25N— xV-acid 
erepsin  is  completely  decomposed  in  1  hr.,  inde¬ 
pendently  of  the  degree  of  dissociation  of  the  acid ; 
with  more  dilute  acid,  the  velocity  of  decomposition 
is  parallel  to  the  degree  of  dissociation.  The  resis¬ 
tance  of  erepsin  to  acids  is  greatest  at  p&  5*5 — 6*8. 

Chemical  Abstracts. 

Specificity  of  enzymic  fission  of  dipeptides. 
H.  von  Euler,  S.  Myrback,  and  K.  Myrback  (Ber., 
1929,  62,  [i?],  2194 — 2199). — Extract  from  germinated 
barley  hydrolyses  leucylglycine  about  15 — 20  times 
as  rapidly  and  alanylglycine  about  8  times  as  rapidly 
as  glyeylglycine.  The  relationship  differs  markedly 
from  that  observed  with  other  extracts  of  germinated 
seeds  and  other  animal  organs.  Hydrolysis  of 
leucylglycine  is  restricted  3  times  as  strongly  by 
leucine  as  by  glycine  and  very  markedly  by  glycyl- 
glycine.  '  H.  Wren. 

Physiological  selection  of  enzymes  by  alcohol. 
L.  Semichon  (Ann.  Inst.  Pasteur.,  1929,  43,  1210 — 
1218). — Only  one  of  the  four  groups  of  micro-organ¬ 
isms  of  the  ripe  grape,  namely,  Saccharomyces  dlip- 
soideus,  can  increase  the  concentration  of  alcohol  in 
sterile  grape  juice  above  5%  and  thrive  in  concentra¬ 
tions  up  to  14%  of  alcohol.  To  effect  continuous 
fermentation  alcohol  to  a  concentration  of  4%  should 
be  added  to  the  must  which  has  been  previously 
treated  with  sulphur  dioxide  in  order  to  kill  the 
bacteria,  when  a  selection  of  the  ferments  takes  place 
exclusively  in  favour  of  S.  ellipsoideus .  Similar 
results  have  been  obtained  when  solid  media  con¬ 
taining  alcohol  are  inoculated.  C.  C.  N.  Vass. 

Manometric  determination  of  gas  in  ferment¬ 
ations.  A.  L,  Raymond  (J.  Biol.  Chem.,  1929, 


83;  611 — 618). — A  manometric  apparatus  for  the 
determination  of  gas  formed  in  fermentations  is 
described.  C.  It.  Haringtox. 

Fermentation  products.  IV,  Relation  of  the 
acetyl  group  to  fermentation.  T.  Higasi  (Bull. 
Inst.  Phys.  Chem.  Res.  Tokyo,  1929,  8,  627 — 639). — 
Attention  is  directed  to  the  fact  that  many  products 
of  fermentation  contain  the  acetyl  group.  A  colori¬ 
metric  (nitroprusside)  method  for  the  qualitative 
detection  of  the  acetyl  group  is  given. 

A.  A.  Goldberg. 

Effect  of  various  preparations  on  growth  of 
baker’s  and  brewer’s  yeasts.  R.  J.  Williams, 
M.  E.  Warner,  and  R.  R.  Rokhm  (J.  Amer.  Chem. 
Soc.,  1929,  51,  2764 — 2773). — Six  strains  of  yeast 
(three  baker’s  and  three  brewer’s)  are  compared  in 
their  behaviour  towards  "  a-  and  fbbios  ”  (Eddy  and 
Kerr,  Proc.  Soc.  Exp.  Biol.  Med.,  192S,  25,  *340), 
“  bios  I  ”  (inositol)  (Eastcott,  A.,  1928,  1056),  and  the 
preparation  (A)  previously  described  (Williams, 
Wilson,  and  von  der  Ahe,  A.,  1927,  592).  The 
various  yeasts  grow  at  different  rates  and  it  is  found 
that  addition  of  yeast  extract  to  the  authors’  synthetic 
medium  stimulates  growth,  maximum  crops  being 
obtained  when  the  largest  amounts  of  extract  arc 
added.  A  short  growth  period  (18  hrs.)  is  better  than 
a  long  one  (48  hrs.)  for  quantitative  measurements. 
Adsorption  of  A  on  fuller’s  earth  gives  two  fractions, 
(B)  adsorbed,  ((7)  unadsorbed.  When  B  is  used  in 
conjunction  with  G  growth  in  two  cases  is  stimulated 
very  markedly  by  very  small  doses  of  B.  In  absence 
of  G  little  effect  is  shown  by  B,  With  G  and  “  a-  and 
(3-bios  ”  no  appreciable  increase  in  growth  is  observed, 
and  the  action  of  B  is  not  supplemented  by  either 
“  a-  ”  or  “  p-bios.”  Inositol,  in  the  doses  used,  has 
little  effect  on  the  growth  of  any  of  the  yeasts  in 
absence  or  presence  of  B}  and  Eastcott’s  conclusion 
(loc.  cit.)  that  “  bios  I  ”  and  inositol  are  identical  does 
not  appear  justified.  H.  Burton. 

Separation  of  nitrogen  during  yeast  ferment¬ 
ations.  N.  N.  Ivanov  and  F.  A.  Knur  kina  (Bio- 
chem.  Z.,  1929,  212,  255 — 266). — In  short  ferment¬ 
ations  of  sugar  solutions  with  pure  cultures  of  Saccharo¬ 
myces  cerevisice,  apiculatus,  Pastoriamis,  and  Ludwigii , 
nitrogen  passes  into  solution  as  a  result  of  decom¬ 
position  of  yeast  protein.  The  process  of  nitrogen 
separation  is  bound  up  with  that  of  fermentation, 
since  in  presence  of  un fermentable  sugar  (5.  Ludwigii 
and  maltose)  no  such  separation  of  nitrogen  occurs, 
and  it  must  be  distinguished  from  the  smaller  nitrogen 
liberation  obtained  during  autolysis  of  yeast  in  water. 

P.  W.  Clutterbuck. 

Sulphite  fermentation.  F.  Polak  (Biochem.  Z., 
1929,  212,  363 — 398). — The  effect  on  the  yield  of 
glycerol  and  aldehyde  and  on  the  rate  of  ferment¬ 
ation,  of  variations  in  the  medium,  saturation  with 
carbon  dioxide,  and  variations  in  the  rate  of  increase 
of  sulphite  concentration  is  investigated.  The  most 
suitable  medium  for  sulphite  fermentation  (18%  of 
sulphite)  contains  1%  of  potassium  phosphate,  1% 
of  magnesium  sulphate,  0*5%  of  ammonium  sulphate, 
and  0*5%  of  calcium  carbonate,  the  yeast  sowing 
being  8%  (all  figures  calculated  on  the  sugar  con¬ 
tent)  .  Using  this  medium,  the  same  yeast  can  be 
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employed  for  nine  successive  fermentations.  With 
large  amounts  of  ammonium  sulphate,  the  yeast 
suffers  injury  and  fermentation  takes  much  longer. 
On  the  other  hand,  with  a  high  sulphite  concentration 
(54%)  and  saturation  with  carbon  dioxide,  a  some¬ 
what  better  yield  of  glycerol  is  obtained  with  higher 
concentrations  of  ammonium  sulphate,  e,g.3  with 
Q’2%  and  1-2%  of  ammonium  sulphate  the  yields 
are  30-SQ  and  37*S4%,  respectively,  but  the  time  of 
fermentation  is  longer,  and  with  still  greater  amounts 
of  sulphate  the  yield  falls  away.  Even  when  the 
most  suitable  conditions  are  chosen  (t.e.,  using  calcium 
carbonate,  small  amounts  of  ammonium  salts  and 
gradual  increase  of  sulphite  concentration)  it  was  not 
found  possible  to  increase  the  yield  of  aldehyde 
above  17%.  In  the  initial  stages  the  aldehyde  con¬ 
tent  is  always  equal  to  and  the  alcohol  greater  than 
the  free  carbon  dioxide.  The  results  favour  the  view 
that  the  sulphite  fermentation  is  based  on  a  coupled 
reaction.  P.  W.  Clutterbuck. 

Behaviour  of  sodium  glucosesulphite  with 
yeast.  C.  Neuberg  (Biochem.  Z.,  1929,  212,  477— 
489). — The  mechanism  of  sulphite  fermentation  by 
coupled  reaction  (see  preceding  abstract)  is  adversely 
criticised.  Sodium  glucosesulphite  is  unfermentabie 
in  all  concentrations  by  either  top  or  bottom  yeast 
and  it  retards  the  fermentation  of  added  hexose. 
If  a  quantity  of  base  be  added  to  sodium  glucose* 
sulphite,  typical  fermentation  is  obtained,  the  result 
being  as  if  free  sugar  was  formed  and  the  liberated 
toxic  hydrogen  sulphite  converted  into  the  non-toxic 
neutral  sulphite.  If  sodium  glucosesulphite  (2  mols.) 
is  fermented  along  with  sugar  (1  mol.)  and  sodium 
hydrogen  carbonate  (2  mols.)  the  sulphur  dioxide 
distributes  itself  between  fixed  and  free  sugar  and 
the  aldehyde  formed  is  the  same  as  from  3  mols.  of 
sugar  and  2  mols.  of  sodium  sulphite.  The  fixation 
of  aldehyde  is  a  true  fixation  of  a  product  of  ferment¬ 
ation  and  is  not  due  to  the  breakdown  of  an  initially 
formed  stable  sugar  sulphite. 

P.  W,  Cluttebbuck. 

Production  of  coproporphyrin  by  yeast.  H. 
Fink  (Biochem.  Z.,  1929,  211,  65 — 130). — Experi¬ 
ments  with  two  strains  of  yeast  (Saeekaromyces 
anamemi-s)  which  were  propagated  for  more  than  a 
year  in  a  medium  and  under  conditions  which  led 
to  the  accumulation  of  coproporphyrin  gave  the 
following  results.  More  than  30  generations  were 
grown,  but  the  great  accumulation  of  porphyrin  did 
not  cause  the  death  of  the  yeasts.  During  satis¬ 
factory  growth  and  good  fermentation  the  pm  falls 
from  the  neutral  point  to  4.  The  number  of  cells 
which  give  red  fluorescence,  measured  in  alternate 
generations,  is  proportional  to  the  number  of  dead 
cells  present.  The  glycogen  content  of  the  cells  is 
high  and  is  always  accompanied  by  low  protein  con¬ 
tent.  The  respiratory  properties  and  fermenting 
powers  of  the  yeasts,  compared  with  those  of  ordinary 
yeast,  show  that  an  alteration  in  the  type  of  metabol¬ 
ism  has  taken  place.  Accompanying  great  accumul¬ 
ation  of  porphyrin  there  is  a  formation  and  disappear¬ 
ance  of  intensely  red  dyes  in  the  production  of  which 
light  seems  to  play  a  part.  The  dyes  may  be  originally 
present  as  uncoloured  substances  which  are  subse¬ 


quently  transformed  by  the  action  of  light.  In  all 
the  yeasts,  even  in  the  oldest  cultures,  the  spectrum  of 
cytochrome  is  recognisable.  In  the  neighbourhood  of 
pB  4  there  is  an  isoelectric  region  for  coproporphyrin 
and  in  this  region  its  properties  assume  critical  values. 
Most  of  the  coproporphyrin  (70 — 80%)  of  the  yeast- 
cells  exists  adsorbed  on  their  surfaces  and  is  easily 
removed  without  damage  to  the  cells.  The  remainder 
exists  within  the  cells.  Conversely,  yeast  will  remove 
coproporphyria  quantitatively  by  adsorption  from 
very  greatly  diluted  solutions.  The  porphyrin  does 
not  penetrate  the  living  cells.  W.  McCartney. 

Physical  and  biological  study  of  the  dextro¬ 
rotatory  sterol  isolated  from  beer  yeast.  R. 
Fabre  and  H.  Simonnet  (J.  Pharm.  Chim.,  1929, 
[viii],  10,  289 — 291). — See  this  vol.,  809. 

Co-zymase  and  vitamin-I?.  H.  von  Euler 
and  K.  Myrback  (Svensk  Kem.  Tidskr.,  1929,  41, 
209 — 211 ;  cf.  A.,  1928,  1158). — From  a  co -zymase 
preparation  (activity  about  75,000)  a  barium  salt 
(activity  58,000)  of  composition  Ba  20*7,  P  4*S2, 
N  11*95,  pentose  17*2%,  corresponding  approxim¬ 
ately  with  the  atomic  ratios  N:P:Ba=5:l:l,  has 
been  prepared.  Both  the  activity  and  the  com¬ 
position  of  the  salt  are  unchanged  by  reprecipitation 
from  aqueous  solution  with  alcohol  and  co-zymase 
of  unchanged  activity  can  bo  regenerated  from  it. 
Co-z3Tuase  is  probably  a  nucleoside,  and  lowering  of 
its  activity  runs  parallel  with  fission  of  organic 
phosphorus  from  the  preparations.  It  is  very  similar 
to  but  not  identical  with  vitamin-!?. 

J.  W.  Baker. 

Co-zymase.  XVI.  Further  isolation  experi¬ 
ments.  H.  von  Euler  and  K.  Myrback  (Z. 
physiol,  Chem,,  1929,  184,  163—168). — See  preceding 
abstract. 

Metabolic  effects  of  mitogenetic  rays.  H. 
Gesenius  (Biochem.  Z.,  1929,  212,  240). — When 
cultures  of  Saccharomyces  eUipsoidms  are  exposed  to 
the  action  of  mitogenetic  irradiation  the  metabolism 
of  the  cells  undergoes  alterations. 

W.  McCartney. 

Cytochrome.  I.  Reduction  time  of  normal 
tissue  and  yeast.  II.  Reduction  time  of 
benignant  and  malignant  tumour  tissue.  R. 
Bierich  and  A.  Rosenbohm  (Z.  physiol.  Chem., 
1929,  184,  246 — 256). — I.  The  tissue  is  suspended 
in  isotonic  sodium  chloride  solution  and  the  cyto¬ 
chrome  and  haemoglobin  present  are  oxidised  by 
shaking  with  air.  The  time  necessary  for  the  oxidised 
pigment  to  return  to  the  reduced  state  is  termed  the 
reduction  time.  This  varies  with  different  normal 
tissues  (rats)  and  depends  also  on  various  physical 
and  chemical  factors.  The  effects  of  temperature, 
hydrogen-ion  concentration,  and  added  reagents  have 
been  studied.  With  decrease  in  temperature  the 
reduction  time  is  prolonged  (cf.  Keilin,  A.,  1925,  i, 
1112),  The  pB  of  the  medium  has  little  effect  on  the 
time  so  long  as  the  buffer  action  of  the  tissue  protein 
suffices ;  when  this  does  not  suffice  a  retardation  is 
observed.  With  added  urethanes  (to  testicle)  and 
alcohols  (to  yeast),  increase  in  the  homologous  series 
causes  an  increase  in  the  reduction  time.  Heavy 
metals,  arsenic,  and  potassium  cyanide  prolong  the 
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reduction  time;  yeast  extract  counteracts  the  effect 
of  arsenic,  whilst  glycine  (causes  acceleration  alone) 
neutralises  the  poisoning  effect  of  copper  sulphate. 

II.  The  reduction  time  of  benignant  and  malignant 
tumour  tissue  is  invariably  longer  than  that  of  the 
normal  tissue.  The  glutathione  content  of  the  normal 
or  diseased  tissue  has  no  direct  relationship  to  the 
reduction  time.  Addition  of  glycine  causes  a  dimin¬ 
ution  in  certain  cases  (ovarial  and  gastric)  of  carcinoma. 

H.  Burton. 

Intracellular  oxidising  substances.  W.  Loele 
(Arch.  path.  Anat.  Physiol.,  1926,  262 ?  39 — 60; 
1927,  264,  809 — S27 ;  Chem.  Zentr.,  1929,  i,  2430). — 
A  study  of  the  oc-naphthol,  benzidine,  and  indophenol 
reactions  with  vegetable  and  animal  cells. 

A.  A.  Eldridge. 

Relation  between  oxidases,  vital  staining, 
post-mortal  staining,  and  morphology  of  cells. 
W.  Loele  (Arch.  path.  Anat.  Physiol.,  1927,  265, 
827—843 ;  Chem.  Zentr.,  1929,  i,  2430). 

A.  A.  Eldridge. 

Relation  of  oxidising  substances  in  bacteria 
and  yeasts  to  cellular  oxidases.  W.  Lgele  (Arch, 
path.  Anat.  Physiol.,  192S,  267,  733 — 745;  Chem. 
Zentr.,  1929,  i,  2430) . — Naphthol-  and  benzidine- 
oxidases  are  found  in  yeasts ;  the  appearance  of  the 
reaction  is  dependent  on  the  nutrient  medium  and 
the  age  of  the  culture.  Certain  groups  of  bacteria 
give  the  oxidase  reaction.  A.  A.  Eldridge. 

Role  of  carbohydrates  in  biological  oxidations 
and  reductions.  Experiments  with  pneumo¬ 
coccus.  R.  Dubos  (J.  Exp.  Med.,  1929,  50,  143 — 
160). — Washed  cells  of  pneumococcus  can  reduce  dyes 
and  oxidised  thiol  compounds  only  in  the  presence 
of  metabolites,  such  as  dextrose.  The  reduction  of 
1  mol.  of  methylene-blue  appears  to  require  almost 
1  mol.  of  dextrose.  The  reduction  is  accelerated  by 
meat  infusion.  Those  systems  which  can  reduce 
methylene-blue  are  able  to  form  peroxides. 

E.  Boyland. 

Bacterial  oxidation  of  compounds  of  the 
p-phenylenedi  amine  series.  S.  Ellingworth, 
J.  M.  McLeod,  and  J.  Gordon  (J.  Path.  Baet.,  1929, 
32,  173 — 183). — The  ease  of  bacterial  oxidation  of 
p-phenylenediamine  derivatives  increases  with  the 
number  of  methyl  groups  in  the  molecule.  When 
oxygen  is  allowed  access  to  bacterial  colonies  previ¬ 
ously  exposed  to  a  solution  of  the  diamine,  the  mono¬ 
methyl  compound  is  the  least,  and  the  tetraethyl 
compound  the  most,  toxic.  Chemical  Abstracts. 

Bacterial  oxidation  of  phenanthrene.  V.  O. 
Tausson  (Planta,  Arch.  wiss.  Bot.,  1928,  5,  239 — 
273 ;  Chem.  Zentr.,  1929,  i,  2066). — Bacteria  which 
can  utilise  phenanthrene  as  a  source  of  carbon  occur 
in  the  soil  of  oil-bearing  districts.  Bacillus  phen- 
anthrenicus  bakiensis,  B.  gurikus,  and  Bacterium 
phenanthrenicum  oxidise  phenanthrene  between  pn  4*0 
and  8*7  without  marked  production  of  acid.  Since 
all  three  varieties  can  utilise  pyrocatechol,  salicylic 
acid,  saligenin,  and  quinic  acid,  two  can  utilise  quinol, 
and  one  phenol,  the  reaction  probably  proceeds  in  the 
following  stages  ;  phenanthrene,  saligenin,  o-hydroxy- 
benzaldehyde,  salicylic  acid,  pyrocatechol. 

A.  A.  Eldridge* 


Biochemical  reactions  of  streptococci.  G.  J. 
Sucker  (Zentr.  Bakt.  Par.,  1929,  I,  111,  31 — 64; 
Chem.  Zentr.,  1929,  i,  2545). — Two  groups  of  strepto¬ 
cocci  are  differentiated.  The  first  (aromatic)  group, 
represented  by  S,  Kefir,  forms  J-laetic  acid  and  fairly 
large  quantities  of  volatile  acids ;  lactose  is  first 
hydrolysed.  Lsevulose  is  preferred  to  dextrose  as  a 
source  of  carbon.  The  second  group,  typified  by 
S.  lactis  and  S.  pyogenes,  forms  d-laetic  acid  and 
comparatively  small  quantities  of  volatile  acids. 
Streptococci  from  milk  and  milk  products  form  acetic 
acid  and  traces  of  propionic  and  higher  acids,  whilst 
human  pathogenic  streptococci  form  acetic  and 
probably  formic  acids.  A.  A,  Eldridge. 

Production  of  carbon  dioxide  by  streptococci. 
G.  J.  Sucker  (Zentr.  Bakt.  Par.,  1929,  II,  77,  145 — 
150;  Chem.  Zentr.,  1929,  i,  2435). — With  most  of  the 
streptococci  examined  the  production  of  carbon 
dioxide  was  increased  correspondingly  with  the 
peptone  content  of  the  nutrient  medium,  whilst 
addition  of  sugar  did  not  affect  it.  Exceptions  are 
recorded.  A.  A.  Eldridge. 

Respiration  of  luminous  bacteria  and  the 
effect  of  oxygen  tension  on  oxygen  consumption, 
a  S.  Shouf  (J.  Gen.  Physiol.,  1929,  13,  27—45).— 
Luminous  bacteria  suspended  in  Limulus  serum 
consume  oxygen  and  produce  carbon  dioxide  at  a 
rate  independent  of  the  oxygen  pressure  provided 
that  this  is  between  152  and  (approx.)  22*8  mm. 
At  a  lower  oxygen  pressure  the  respiratory  activity 
gradually  decreases  until  at  2  mm.  it  is  reduced  to 
50%  and  at  this  point  luminescence  becomes  dim. 
Pure  nitrogen  stops  respiratory  activity  and  pure 
oxygen  irreversibly  inhibits  oxygen  consumption. 
The  curve  for  rate  of  oxygen  consumption  with  oxygen 
concentration  agrees  with  the  Langmuir  equation 
expressing  the  amount  of  gas  adsorbed  in  unimolccular 
layer  at  catalytic  surfaces  at  various  gas  pressures, 

W.  O.  Kermack. 

Reducing  intensity  of  luminous  bacteria. 
E.  N.  Harvey  (J.  Gen.  Physiol.,  1929, 13,  13—20).— 
The  oxidation-reduction  potential  of  a  suspension  of 
B.  Fischeri,  a  fluorescent  bacterium,  in  0*2514 -phos¬ 
phate  buffer  at  pR  7*6  has  been  investigated  by 
observing  its  effects  on  a  series  of  “  Redox  ”  indicators. 
All  indicators  used,  with  the  exception  of  indigo- 
monosulphonate,  were  ultimately  reduced  by  the 
bacteria,  the  more  positive  quickly  even  in  presence 
of  air,  the  more  negative  ones  slowly  and  after  the 
luminescence  had  disappeared  and  the  available 
oxygen  was  practically  exhausted.  Under  anaerobic 
conditions  the  reduction  potential  may  be  placed  at 
rH  8 — 10,  whilst  under  aerobic  conditions  it  appears 
to  be  about  rn  18 — 20.  Potassium  ferricyanide  does 
not  cause  the  luminescence  to  disappear  and  this  is 
taken  to  indicate  that  this  strong  oxidising  agent 
does  not  penetrate  into  the  bacteria.  The  disappear¬ 
ance  of  the  fluorescence  after  the  addition  of  small 
quantities  of  quinone  indicators  may  be  due  either  to 
the  oxidation  of  a  luciferin-like  compound  in  the 
bacteria  or  to  a  toxic  effect  of  the  indicator. 

W.  O.  Kermack. 

Fermentation  of  dextrose  and  xylose  by  nodule 
bacteria  from  lucerne,  clover,  pea,  and  soya  bean. 
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M.  Foote,  W.  H.  Petersen,  and  E.  B.  Fred  (Soil 
Sci.,  1929,  28,  249 — 256). — Cultures  of  Rhizobium 
meliloti,  R.  trifolii,  R.  leguminosarum ,  and  R.  japoni- 
cum  grown  in  sugar  media  with  chalk  or  basic  slag 
produced  greater  sugar  destruction  than  when  grown 
in  the  absence  of  these  substances.  The  rate  of 
fermentation  declined  with  increasing  age  of  the 
cultures.  The  maximum  number  of  organisms  per 
culture  usually  developed  about  10  days  after 
inoculation.  A.  G.  Pollard. 

Fixation  of  atmospheric  nitrogen  by  Phonia 
radicis  calluncc,  and  a  new  method  for  investig¬ 
ating  nitrogen  fixation  by  micro-organisms. 
W.  N.  Jones  and  M.  L.  Smith  (Brit.  J.  Exp.  Biol, 
1928,  6,  167 — 189). — Calluna  vulgaris  can  utilise 
sufficient  atmospheric  nitrogen  to  prevent  nitrogen 
starvation.  An  apparatus  for  studying  the  fixation 
of  nitrogen  by  micro-organisms  is  described.  The 
mycorrhizal  fungus  of  C.  vulgaris,  when  grown  in  a 
nitrogen-free  medium,  utilises  more  dextrose  when 
molecular  nitrogen  is  available. 

Chemical  Abstracts. 

Biological  production  of  nitrite  in  organic 
media.  E.  It u NOW  (Zentr.  Bakt.  Par.,  1929,  II, 
77,  193—205;  Chem.  Zentr.,  1929,  i,  2435).— A 
strain  of  bacteria  which,  when  grown  on  an  organic 
medium  with  ammonium  sulphate,  forms  nitrite  has 
been  isolated ;  the  amount  of  nitrite  produced  depends 
on  the  presence  of  a  nutrient  medium  containing 
carbon,  on  the  quantity  of  ammonium  sulphate,  on 
the  temperature,  and  on  the  aeration.  Tyrosinase  is 
present.  A.  A.  Eldridge. 

Conditions  of  amine  production  by  JB.  colu 
G.  Roske  (Jahrb.  Kindcrheilk.,  1928,  120,  186 — 
195 ;  Chem,  Zentr.,  1929,  i,  2435). — In  dextrose- 
bouillon,  but  not  in  peptone-bouillon  unless  acid, 
B.  colt  produced  tyramine  and  histamine.  Buffering 
with  lactate  diminishes  the  production  of  amine. 

A.  A.  Eldridge. 

Lipins  of  tubercle  bacilli.  IV.  Purified  wax 
of  tubercle  bacilli.  R.  J.  Anderson  (J.  Biol. 
Chem.,  1929,  83,  505 — 522). — The  crude  wax  obtained 
from  tubercle  bacilli  (A.,  1927,  1114)  was  purified  by 
precipitation  with  methyl  alcohol  from  its  solution 
first  in  ether  and  then  in  toluene,  yielding  a  substance 
with  m.  p.  200 — 205°.  This  material  was  subjected 
to  exhaustive  hydrolysis  with  alcoholic  potassium 
hydroxide;  at  an  early  stage  a  substance  separated 
which  was  soluble  in  water  and,  after  hydrolysis 
by  acid,  reduced  Fehling’s  solution.  The  other 
hydrolytic  products  were  separated  in  the  usual 
manner,  yielding  an  unsaponifiable  saturated  sub¬ 
stance,  having  C  81*7%,  H  13*64%,  m.  p.  57 — 58°, 
and  possessing  both  acidic  and  alcoholic  properties, 
which  is  regarded  as  possibly  a  mixture  of  higher 
alcohols  and  fatty  acids,  and  a  mixture  of  fatty  acids 
containing  palmitic,  stearic,  oleic,  and  cerotic  acids 
together  with  a  liquid  unsaturated  acid  having 
[a]f?  —1*65°,  which  is  analogous  to  phthioic  acid 
(this  vol.,  1108).  When  hydrolysed  with  alcoholic 
hydrochloric  acid,  the  original  wax  yielded  a  water- 
soluble  fraction  containing  glycerophosphoric  acid 
and  a  mixture  of  reducing  sugars  giving  pentose 
reactions*  The  original  material  is  therefore  regarded 


as  a  complex  phosphatide  containing  a  large  propor¬ 
tion  of  carbohydrate.  C.  R.  Harington, 

Bacteria.  XXIX.  De-fatted  residue  of  avian 
tubercle  bacilli.  A.  G.  Renfrew  (J.  Biol.  Chem., 
1929,  83,  569 — 577). — Avian  tubercle  bacilli  were 
dried,  pulverised,  and  de-fatted ;  the  material  was 
extracted  with  water  and  the  filtrate  yielded  0*35% 
of  coagulable  protein  and  T4%  of  carbohydrate 
together  with  an  alcohol-insoluble  fraction  of  undeter¬ 
mined  nature.  Extraction  of  the  residue  with  dilute 
alkali  and  treatment  of  the  extract  with  acetic  acid 
yielded  2*9%  of  protein.  The  avian  strain  therefore 
differs  from  the  human  strain  (cf.  Coghill,  A.,  1926, 
1277)  chiefly  in  its  lower  content  of  carbohydrate  and 
of  alkali-soluble  protein.  Acid  hydrolysis  of  the 
residue  yielded  further  amounts  of  wraxy  material. 

C.  R.  Harington. 

Tuberculin  fractions  prepared  from  non- 
protein  culture  media.  F.  Eberson  and  E.  Wolff 
(Amer,  Rev.  Tuberculosis,  1929,  19,  327- — 349). — The 
preparation  of  clinical  test  material  is  described.  Of 
the  original  tuberculin,  3*44%  was  insoluble  in  alcohol, 
1*6%  was  insoluble  and  0*86%  soluble  in  ether. 

Chemical  Abstracts. 

Separation  of  invertase  from  cells.  N.  N.  Ivanov 
and  M.  A.  Kudrjavzeva  (Biochem.  Z.,  1929,  212, 
241 — 254) . — Separation  of  invertase  from  Aspergillus 
niger  is  very  small  in  acid  medium  and  increases  as 
the  pn  approaches  neutrality,  decreasing  on  adding 
oxalic  acid  and  increasing  with  calcium  carbonate. 
It  occurs  both  as  a  result  of  growth  of  the  mould  and 
to  a  greater  extent  as  a  result  of  autolytic  processes 
which  bring  about  decrease  of  the  weight  of  the 
mycelium.  Separation  of  the  enzyme  occurs  when 
the  mould  is  grown  on  peptone,  starch,  or  glycogen, 
but  occurs  to  the  greatest  extent  on  sucrose  and  inulin, 
and  to  the  least  on  a  mixture  of  dextrose  and  lae vill¬ 
ose  or  on  invert-sugar.  The  results  favour  the  view 
that  the  hydrolysis  of  sucrose  occurs  on  the  surface 
of  the  mycelial  protoplasm.  P.  W.  Clutterbuch. 

Heart  hormone.  XI.  L.  Haberlandt  (Pfliigeris 
Archiv,  1929,  221,  576 — 590;  Chem.  Zentr.,  1929,  i, 
2197 — 2198). — A  study  of  sensitivity. 

A.  A.  Eldridge. 

Heart  hormone.  Active  constituent  of  Haber- 
landt's  frog's  heart  hormone.  R.  Rigler 
(Pfliiger’s  Archiv,  1929,  221,  509 — 525 ;  Chem.  Zentr., 
1929,  i,  2197). — The  Haberlandt  effect  is  caused  by 
two  distinct  substances ;  one  is  potassium,  and  the 
other  is  an  ether-soluble  substance. 

A.  A.  Eldridge. 

Assay  of  insulin.  K.  Sargin  (Arch.  exp.  Path, 
Pharm.,  1929,  144,  173 — 189). — Methods  for  the 
biological  assay  of  insulin  are  discussed  and  criticised. 

W.  0.  Kermack. 

Action  of  insulin  on  the  free  muscle- sugar  of 
the  normal  and  diabetic  heart.  E.  W.  H.  Cruick- 
shank  and  S.  Prosad  (Indian  J.  Med.  Res.,  1928, 
16,  473 — 477). — The  addition  of  insulin  to  the  normal 
heart  reduces  the  free  sugar.  When  the  diabetic 
heart  is  treated  with  normal  blood  which  contains 
insulin  the  effect  in  reducing  the  sugar  is  greater  than 
the  change  due  to  merely  perfusing  the  diabetic  heart 
with  normal  blood.  Chemical  Abstracts. 
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Regulation  of  carbohydrate  metabolism. 
Renal  excretion  of  insulin.  A.  Partos  (Pfliiger’s 
Archiv,  1929,  221,  562—570;  Chem.  Zentr.,  1929,  i, 
2437). — Experiments  on  rabbits  and  man  show  that 
insulin  is  a  constituent  of  the  urine,  but  is  lacking  in 
hunger,  alimentary  hyperglycemia,  and  pancreas 
diabetes.  Adrenaline  glycosuria  in  fasting  animals 
does  not  cause  an  increase  in  the  production  of 
insulin.  A.  A.  Eldridge. 

Glycogen  of  the  internal  ear  of  the  guinea-pig. 

VI.  Changes  due  to  the  injection  of  insulin. 

VII.  Post-mortem  changes.  H,  Tanaka  (Sci-i- 

Kwai  Med.  J.^  1929,  47,  No.  12,  1—11,  12—26).^ 
The  effect  of  insulin  is  identical  with  that  on  the 
glycogen  of  other  organs.  After  death,  the  glycogen 
of  the  internal  ear  disappears  almost  completely 
within  30  min.  Chemical  Abstracts. 

Tissue  respiration.  V.  Effect  of  thyroxine, 
adrenaline,  and  insulin  on  the  oxygen  uptake 
of  the  surviving  rat’s  diaphragm.  G.  Paasch 
and  H.  Reinwein  (Biochem.  Z.,  1929,  211,  468 — 
474;  cf.  A.,  1928,  1287). — No  increase  in  the  oxygen 
uptake  of  the  surviving  rat’s  diaphragm  was  caused 
by  addition  of  thyroxine,  adrenaline,  or  insulin. 

J.  H.  Birkinshaw. 

Presence,  distribution,  and  mode  of  excretion 
of  the  thyroid  secretion  in  experimental  hyper¬ 
thyroidism,  and  corresponding  observations  on 
adrenaline  and  other  hormones.  E.  Giacomini 
(Boll.  Soc.  ItaL  Biol,  sperim.,  1927,  2,  955 — 1001 ; 
Chem.  Zentr.,  1929,  i,  2198). — With  animals  overfed 
with  thyroid  gland,  thyroxine  or  a  substance  having 
a  similar  action  can  be  detected  in  almost  all  organs, 
particularly  the  liver  and  bile ;  the  substance  is 
present  in  the  urine.  Alter  adrenal  feeding,  adrenaline 
can  be  detected  in  the  urine  and  bile. 

A.  A.  Eldridge. 

Method  of  action  of  the  thyroid  hormone.  II. 
Serum-proteases.  R.  Weil  and  M.  Landsberg 
(Biochem.  Z.,  1929,  211,  144 — 153;  cf.  this  vol., 
725). — The  method  of  Utkin-Lj ubovzov  (A.,  1926, 
648)  for  the  determination  of  tryptase  in  serum  is  not 
quantitative  and  it  was  not  found  possible  in  this  or 
other  ways  to  detect  an  increase  in  the  proteolytic 
enzymes  in  serum  following  administration  of  thyr¬ 
oxine.  The  results  of  investigations  on  the  behaviour 
of  enzymes  in  hyperthyroidism  support  the  physico¬ 
chemical  theory  of  the  action  of  the  thyroid  hormone. 

W.  McCartney. 

Relation  of  the  pituitary  to  carbohydrate  meta¬ 
bolism.  A.  K.  Pickat  (J,  M6d.-biol.,  1927,  4, 
40 — 62 ;  Chem.  Zentr.,  1929,  i,  917). — The  pituitary 
secretion  is  considered  to  stimulate  sugar  metabolism. 
Pituitary  deficiency  is  associated  with  a  disturbance 
of  the  hormonal  equilibrium.  A.  A.  Eldridge. 

Purification  of  extracts  containing  the  growth- 
promoting  principle  of  the  anterior  pituitary. 
H.  M,  Teel  (Science,  1929,  69,  405— 406).— The 
growth -promoting  principle  may  be  salted  out  by 
addition  of  anhydrous  sodium  sulphate  to  a  neutral¬ 
ised  alkaline  extract  of  the  glands  at  35°.  Attempts 
to  fractionate  further  the  globulin  group  of  proteins 
in  which  the  growth-promoter  is  precipitated  re¬ 


sulted  in  a  division  of  the  substance  between  the 
fractions.  L.  S.  Theobald. 

Effect  of  extracts  containing  the  growth 
principle  of  the  anterior  pituitary  on  the  blood 
chemistry  of  dogs.  H.  M.  Teel  and  O.  Watkins 
Amer.  J.  Physiol.,  1929,  89,  662 — 685). — The  injection 
of  these  extracts  reduced  the  non-protein-nitrogen  of 
the  blood.  E.  Boyland. 

Melanophore  hormone  in  the  human  pituitary. 
K.  Ehrhardt  (Munch,  med,  Woch.,  1928,  76,  321 ; 
Chem.  Zentr.,  1929,  i,  2548). — Except  in  certain 
pathological  conditions,  the  human  pituitary  contains 
the  melanophore  hormone.  A.  A.  Eldridge. 

Relationship  between  vitamin-A  and  carotin- 
oids.  H.  von  Euler,  P.  Ivarrer,  and  M.  Rydbom 
(Ber.,  1929,  62,  [B],  2445 — 2451). — Examination  of 
the  action  of  lycopin,  bixin,  capsanthin,  a-crocetin, 
dihydro  -  a  -  cr  ocetin ,  xanthophyll,  di-iodocarotin,  di- 
hydro  £<$onorbixin,  dihydro- a-crocetin  methyl  ester, 
fucoxanthin,  zeaxanthin,  lutein,  and  tri-iodocarotin 
towards  antimony  chloride  shows  that  the  Carr- 
Price  test  (A.,  1926,  870)  is  given  by  many  carotinoids 
which  do  not  promote  growth  and  hence  that  the 
reaction  is  not  generally  applicable  to  the  investig¬ 
ation  of  vitamin- A.  The  depth  of  colour  is  very 
greatly  influenced  by  oxidation  of  the  carotinoid  and 
a  sensitive  method  for  the  examination  of  carotinoid 
preparations  may  be  founded  on  this  observation. 

Lycopin,  bixin,  capsanthin,  norbixin,  dehydronor- 
bixin,  fucoxanthin,  and  dihydro -a-crocetin  methyl 
ester  do  not  promote  growth  in  rats.  Carotin,  m.  p. 
182 — 183°,  in  daily  doses  of  0-03  mg.  causes  continu¬ 
ous  growth.  The  nature  of  the  preparation  does  not 
exclude  the  possibility  of  the  presence  in  the  carotin 
of  a  very  active  substan6e,  but  the  purest  carotin 
preparations  are  the  most  active  vitamin- A  prepar¬ 
ations  yet  obtained.  Carotin  from  stinging  nettles  is 
found  to  be  slightly  less  active  than  that  from  carrots ; 
it  is  thus  evident  that,  if  accompanying  impurities  are 
responsible  for  biological  activity,  they  do  not  occur 
solely  in  the  carrot.  Experiments  with  dihydro -a- 
crocetin  have  not  given  well-defined  results,  possibly 
owing  to  the  unusually  ready  oxidisability  of  the 
compound  even  in  oil  solution.  Di-iodocarotin  is 
found  to  be  active  and  the  probability  is  indicated 
that  it  is  not  the  carotin  derivative  itself,  but  a 
product  derived  from  it  after  resorption  which  is  the 
growth  -promoting  factor.  Results  with  lutein  are 
variable.  H.  Wren. 

Relation  of  carotin  to  vitamin- A.  T.  Moore 
(Lancet,  1929,  ii,  380 — 381), — Carotin  fed  to  rats 
does  not  accumulate  as  such  in  the  liver,  but  there  is 
a  marked  increase  in  the  vitamin -A  content  of  the 
liver,  as  measured  by  the  antimony  trichloride  colour 
reaction.  E.  Boyland. 

So-called  vitamin-A  reactions.  G.  Monasterio 
(Biochem.  Z.,  1929,  212,  66 — 70). — Although  the 
various  reactions  believed  to  be  characteristic  of 
vitamin-A  are  always  given  by  cod-liver  oil,  experi¬ 
ments  with  butter,  olive  oil,  and  eggs  show  that  these 
reactions  are,  in  their  present  form,  unsatisfactory 
for  the  purpose  for  which  they  are  intended.  Biological 
tests  must  always  be  applied,  W.  McCartney. 
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Relation  of  soil  fertility  to  vitamin- A  content 
of  leaf  lettuce.  M.  Bye  and  J.  W.  Crist  (J.  Nutri¬ 
tion,  1929,  1,  335 — 338),— The  vltamin-A  content 
increased  with  the  chlorophyll  content,  but  was  not 
otherwise  necessarily  associated  with  plant  vigour. 

Chemical*  Abstracts. 

Action  of  gallosterin.  M.  Mats ijo ka  (Bull. 
Inst.  Rhys.  Chem.  Res.  Tokyo,  1929,  8,  723—734).— 
Biological  experiments  show  that,  contrary  to  the 
statement  of  Shimidzu,  gallosterin  (vitamin- A  -cholic 
acid)  does  not  possess  the  activity  of  vitamin -A. 

A.  A.  Goldberg, 

Vitamin-A  and  -17  content  of  cod-liver  meal. 
E.  M.  Cruickshank  (Rep.  World’s  Poultry  Cong., 
1928  (1927),  246 — 247). — Experiments  on  chickens 
are  described.  Chemical  Abstracts. 

Vitamm-A  and  -B  content  of  cod-liver  meal. 
E.  M.  Crdickshank,  E.  B.  Hart,  and  J.  G,  Halpin 
(Poultry  ScL,  1927,  7,  9—16). 

Influence  of  vitamimwl,  -j B,  -D,  iron,  copper,  ox 
muscle,  and  liver  on  the  course  of  and  regener¬ 
ation  from  the  anaemia  of  rice  disease.  R,  W. 
Whitehead  and  0.  W.  Barlow  (Araer.  J.  Physiol., 
1929,  89,  542— 547).— Rats  fed  on  polished  rice  and 
salts  develop  a  secondary  aniemia  which  is  prevented 
by  the  addition  of  2%  of  compressed  yeast  to  the  diet, 
but  not  by  the  addition  of  vitamins-A  and  -D,  or  of 
iron  and  copper.  Ox  liver  or  muscle  prevents  this 
anaemia,  hut  yeast  is  not  active  as  a  curative  agent. 

E.  Boyland. 

Activity  and  nitrogen  content  of  fractions 
obtained  in  the  concentration  of  antineuritic 
vitamin  of  brewer's  yeast.  A,  Seidell  (Rec. 
tray,  cliim,,  1929,  48,  S55 — 859).' — Extraction  of 
brewer’s  yeast  (nitrogen  *  content  of  dry  product 
9*4%)  with  water  and  subsequent  adsorption,  of  the 
extracted  vitamin  on  fuller’s  earth  affords  a  prepar¬ 
ation  containing  about  55%  of  the  original  vitamin ; 
subsequent  adsorption  of  the  mother-liquor  affords 
only  slightly  active  products.  About  28%  of  the 
vitamin  originally  present  is  retained  by  the  insoluble 
yeast  protein  (nitrogen  content  of  dry  product 
8*83%).  H.  Burton. 

Isolation  of  anti-beriberi  vitamin.  B.  0.  P. 
Jansen  (Rec.  trav,  chim,,  1929,  48,  984 — 985;  ef. 
A.,  1927,  382). — Silicotungstic  acid  is  a  more  specific 
precipitant  for  the  vitamin  than  phosphotungstic 
acid,  and  alcoholic  platinum  chloride  solution  can  be 
replaced  by  alcoholic  cadmium  chloride  (provided  the 
solution  is  not  too  dilute).  H.  Burton. 

Vitamin-B  content  of  various  yeasts  and  of  the 
wheaten  bread  prepared  with  them,  A.  Schelt- 
nert  and  M.  Scigeblich  (Biochem.  Z.,  1929,  212, 
80 — 86;  ef.  this  voh,  221), — Observation  of  pigeons 
and  rats  fed  with  various  kinds  of  yeast  and  with 
bread  made  with  the  yeasts  showed  that  the  influences 
of  the  two  factors  present  in  vitamin-!?  must  be 
considered  separately.  Brewer’s  yeast  contained  two 
or  three  times  as  much  antineuritic  factor  as  did 
baker’s  yeasts,  but  there  was  the  same  amount  of 
growth-promoting  factor  in  both  kinds.  In  order  to 
keep  alive  pigeons  which  received  all  the  bread  they 
could  eat,  the  amount  of  yeast  in  the  bread  had  to  be 


increased  to  three  times  that  usual  in  bakeries. 
Similarly,  normal  amounts  of  yeast  in  bread  had  to 
be  increased  if  growth  was  to  be  promoted  in  rats, 

W.  McCartney. 

Differentiation  of  vitamins-B1  and  -B2  in  yeast 
by  heat  and  ultra-violet  irradiation,  C.  Kennedy 
and  L.  S.  Palmer  (J.  Biol.  Chem.,  1929,  83,  493 — 
496).— The  claim  of  Hogan  and  Hunter  (A.,  1928, 
1059)  that  ultra-violet  irradiation  causes  differential 
destruction  of  vitamin ~Ba  in  yeast  could  not  be 
confirmed,  C.  R.  Haring  ton. 

Differences  in  vitamin-B  and  -C  content  of 
cereal  grains  during  germination.  C.  Kucera 
(Compt.  rend.  Soe.  Biol.,  1928,  99,  967—970 ;  Chem. 
Zentr.,  1929,  i,  2065). — During  germination  wheat, 
rye,  and  barley  contain  similar  quantities  of  vitamin-C, 
whilst  with  oats  a  smaller  quantity  was  produced. 

A.  A.  Eldridge. 

Vitamin  content  of  cereals  and  legumes.  J. 
Btjobk  (Compt.  rend.  Soc.  Biol.,  1929, 100,  427—428; 
Chem.  Zentr.,  1929,  i,  2791). — Antipolyneuri tic  doses 
for  pigeons  of  wheat,  rye,  barley,  oats,  maize,  beans, 
and  vetch  are  recorded.  A.  A.  Eldridge. 

Vitamin-C  content  of  legumes  during  germin¬ 
ation.  E.  Simonik  (Compt.  rend.  Soc.  BioL,  1929, 
1003  431—432 ;  Chem.  Zentr.,  1929,  i,  2788).— 
Legumes  form  vitamin-C  during  germination  more 
rapidly  than  do  cereals.  A.  A.  Eldridge. 

Diminution  of  the  vitamin-B  content  of  cereals 
and  legumes  during  germination.  C.  Kdcera 
(Z.  Tierziicht.,  1929, 13, 387—390 ;  Chem.  Zentr.,  1929, 
i,  2788). — In  rye  and  wheat  the  vitamin-B  cannot  be 
detected  after  germination  for  8  and  18  days,  respec¬ 
tively.  Legumes,  after  germination  for  28  days,  still 
contain  15%  of  their  original  vitamin. 

A.  A.  Eldridge. 

Vitamin-B  content  of  the  polished  rice  11  koji.,r 
R.  Takata  (J.  Soc.  Chem.  lad.  Japan,  1929,  32, 
626 — 627). — Koji  n  is  a  product  of  cereals  on  which 
Aspergillus  oryzm  is  grown.  The  contents  of  growth- 
promoting  and  antineuritic  vitamins  in  the  koji 
prepared  from  polished  rice  are  determined  by  using 
young  albino  rats  and  pigeons,  respectively.  The 
rats  (32 — 46  g.)  fed  with  76%  of  the  koji  as  the  sole 
source  of  these  vitamins  grew  somewhat  below  the 
normal  rate,  reaching  105—142  g.  in  3  months.  Then 
the  growth  stopped  and  their  weights  began  to 
decrease,  whilst  those  fed  with  76%  of  polished  rice 
died  within  2  months.  The  pigeons  fed  with  78%  of 
the  koji  died  in  30 — 41  days,  showing  the  symptoms 
of  polyneuritis,  whilst  those  fed  with  polished  rice 
died  in  23 — 35  days.  As  the  polished  rice,  which  is 
the  raw  material  of  the  koji,  is  devoid  of  vitamin-B, 
A,  oryzm  can  synthesise  this  vitamin. 

K.  Kasitima. 

Calcium  in  urine  sold  blood  during  admini¬ 
stration  of  lemon  juice.  A.  Levi  (Boll.  Soc.  BioL 
sper.,  1928,  3,  67 — 70;  Chem.  Zentr.,  1929,  i,  2199b — 
After  administration  of  lemon  juice  the  calcium 
content  of  the  urine  is  markedly  increased,  "whilst  the 
blood-calcium  falls  somewhat.  A.  A.  Eldridge. 

Vitamins  and  light.  I.  Relation  between 
rickets,  ultra-violet  light,  and  the  Russell  effect 
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(photoactivity)  with  various  substances,  partic¬ 
ularly  lipins.  J.  Kbizehecky  (Sbomik  6eskoslov. 
Akad.  Zemed.,  1928,  3,  587 — 682;  Chem.  Zentr.,  1929, 
i,  2202). —Photo activity  is  not  a  characteristic  of 
animal  and  vegetable  fats.  Ph  oto  -  activation  is  an 
oxidation  process,  the  active  particles  being  oxidation 
products.  A.  A.  Eldridge. 

Calcification  of  organs  under  the  influence  of 
vitamin-jD.  0.  It.  H.  Rabl  (Deut.  med.  Woch., 
1929,  55,  63—64;  Chem.  Zentr.,  1929,  i,  2325).— 
Excess  of  calcium  in  the  organism  does  not  lead  to 
pathological  calcification  so  long  as  vitamin-D  is  lack¬ 
ing  ;  calcification  by  feeding  vitamin -D  and  injecting 
calcium  carbonate  is  described.  A.  A.  Eldridge. 

Quantitative  response  to  varying  intake  of 
vitamin-JD.  H.  C.  Sherman  and  H.  K,  Stiebeling 
{J.  Biol.  Chem.,  1929,  33,  497— 504).— Bats  at  the 
age  of  3 — 4  weeks  were  transferred  to  a  diet  adequate 
in  all  respects  except  for  its  content  of  vitamin-D ; 
normal  calcification,  as  determined  by  the  calcium 
content  of  the  fresh  femurs,  occurred  in  those  cases 
where  the  diet  was  supplemented  with  dried  whole 
(summer)  milk  to  the  extent  of  5%  of  the  total 
calories.  When  smaller  amounts  of  dried  milk  were 
given  the  degree  of  calcification  bore  an  approximately 
quantitative  relationship  to  the  amount  of  supplement. 
In  such  tests  it  is  unnecessary  to  subject  the  animals 
to  preliminary  vitamin -X)  starvation. 

C.  R.  Harixgton. 

Mode  of  action  of  irradiated  ergosterol  on  the 
myelin  forms  of  lecithin.  C.  J.  Bond  (Lancet, 
1929,  ii,  328 — 329). — Irradiated  ergosterol  increases 
the  production  of  myelin  forms  of  lecithin  in  water. 

E.  Bgyland. 

Biological  inactivity  of  ergosterol  peroxide. 
W.  Heubner  and  E.  Holtz  (Klin.  Woch.,  1929,  8, 
456 — 457 ;  Chem.  Zentr.,  1929,  i,  2439). — Ergosterol 
peroxide,  C27H4203,  produced  by  irradiation  of 
ergosterol  in  an  atmosphere  containing  oxygen,  does 
not  possess  biological  activity.  A.  A.  Eldridge. 

Effect  of  X-rays  on  ergosterol.  M.  Sumi 
(Bull.  Inst.  Phys,  Chem.  Res.  Tokyo,  1929,  8, 
640 — 644). — Vitamin-D,  formed  by  irradiation  of 
ergosterol  with  ultra-violet  light,  is  destroyed  by 
4  hrs/  exposure  to  X-rays.  The  spectrum  of  ergosterol 
and  activated  ergosterol  extends  further  into  the 
ultra-violet  region  after  irradiation  with  X-rays. 

A.  A.  Goldberg. 

Influence  of  cold  periods  on  the  respiration  of 
plants.  A.  H6e  (Compt.  rend.,  1929,  189,  370  — 
372). — Measurements  of  respiratory  activity  of  both 
old  and  young  leaves  were  made  in  the  dark,  and  the 
results  expressed  in  mg.  of  carbon  dioxide  expired 
per  hour  per  g.  dry  weight.  With  old  leaves  the  value 
rises  from  about  0*558  to  1*411  mg.  after  subjecting 
the  material  to  cold  lasting  12  days,  with  a  minimum 
of  — 13°.  The  amount  of  the  rise  in  respiratory 
activity  varies  according  to  the  intensity  of  the  cold. 
With  young  leaves  a  temperature  of  0°  to  —2°  pro¬ 
duces  a  lowering  of  respiratory  activity,  and  even 
after  intense  cold  the  rise  is  of  less  significance  than 
with  old  leaves.  In  all  cases  the  respiratory  activity 
soon  becomes  normal  again  at  temperatures  above  0Q. 

P.  G.  Marshall. 


Transformation  of  sugars  in  the  ripening  of 
the  fruits  of  the  water  melon,  N.  N.  Ivanov, 
R.  S.  Alexandrova,  and  M.  A.  Kudrjavzeva 
(Biochem.  Z.,  1929,  212,  267— 279).— During  the 
ripening  of  water  melon  fruits,  dextrose  is  formed  in 
the  early  stages  and  is  gradually  transformed  into 
lamiiose.  When  the  latter  begins  to  preponderate, 
the  two  sugars  begin  to  combine,  giving  sucrose. 
Cultivation  of  the  wild  form  of  water  melon  also 
leads  to  the  appearance  of  sucrose. 

P.  W,  Clutterbuce. 

Transformation  of  carbohydrates  during  the 
ripening  of  bananas.  M.  Bridel  and  C.  Bourdouil 
(Compt.  rend.  1929,  189,  543 — 545). — Starch  is 
converted  into  sucrose  in  ripening  bananas. 

A.  A.  Goldberg. 

Methods  for  the  de terminati on  of  the  nitro¬ 
genous  constituents  of  a  cyanophoric  plant, 
Pminus  laurocerasus,  M,  E.  Robinson  (Biochem. 
J.,  1929,  23,  1099 — 1113). — Methods  for  the  deter¬ 
mination  of  total,  insoluble,  non-coagulable,  proteose-, 
cyanide-,  ammonia-,  amide-,  and  nitrate-nitrogen  are 
described.  These  were  studied  on  the  leaves  of 
Prunus  laurocerasus  and  seedlings  of  Sorghum  vulgare. 
The  methods  are  applicable  to  small  quantities  (10 — 
20  g.)  of  material.  S.  S.  Zulya. 

Origin  of  ethereal  oils  in  plants.  L.  Frances  - 
coni  (Annali  Chim.  Appl.,  1929,  19,  333 — 343). — 
A  scheme  is  suggested  for  the  course  of  the  reactions 
giving  rise  to  the  various  terpene  derivatives  found  in 
pelargonium  oil  (cf.  A.,  1925,  i,  759).  T.  H.  Pore. 

Effect  of  some  salts  on  the  germination  of 
the  seeds  of  Amarantus  retroflexus,  L.  B.  N. 
Axentsev  (Biochem.  Z.,  1929,  211,  454 — 467).— 
Solutions  of  potassium  and  calcium  nitrate  stimulate 
the  germination  of  the  seeds  of  A .  retroflexus.  These 
salts  do  not  affect  the  seed  hulls,  but  the  inner  portions ; 
they  also  lessen  the  swelling  and  protect  against  the 
poisoning  effect  of  ether  and  phenol.  The  cations 
and  anions  are  arranged  in  a  lyotropic  series  by  their 
protective  action.  Aluminium  nitrate  shows  strong 
protective  power.  The  stimulating  action  of  the 
salts  is  not  connected  with  the  increase  in  hydration 
of  the  colloids.  J.  H.  Birkinshaw. 

Enzyme  content  of  seeds  of  different  sources. 
M.  J,  Lischkevitsch  and  S.  P.  Prizemina  (Biochem. 
Z.,  1929,  212,  280 — 290). — The  enzyme  content  of 
wheat  and  barley  seeds  varies  with  the  climatic 
conditions  of  growth,  the  catalase,  amylase,  and 
protease  contents  being  considerably  greater  when  the 
seeds  are  grown  in  northern  or  mountainous  southern 
districts.  Relationships  are  obtained  between  the 
catalase,  amylase,'  and  protease  contents  and  also 
between  the  lipolytic  power  and  high  acid  value  of 
the  oil  of  the  castor-oil  plant. 

P.  W.  Clutterbuck. 

The  seeds  of  the  earth,  their  coming  and  going. 
W.  Kinzel  (Arch.  Pharra.,  1929,  267,  455—165).— 
Chiefly  botanical,  dealing  with  the  effects  of  light, 
temperature,  and  nature  of  environment  on  germin¬ 
ation.  S.  Coffey. 

Influence  of  the  iodine  ion  on  the  growth  and 
cell  increase  of  halophytes.  J.  Stoklasa  (Biochem. 
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Z.,  1929,  211,  213 — 228), — The  effect  of  the  addition 
of  potassium  iodide  to  the  nutrient  medium  supplied 
to  sugar-beet  plants  growing  in  pure  sand  has  been 
studied  at  all  stages  of  growth .  For  the  formation 
of  new  living  plant  material  in  halophytes  the  presence 
of  iodine  is  indispensable,  and  plants  which  receive 
iodine  (in  addition  to  that  which  is  present  naturally) 
grow  better,  produce  more  sugar,  and  their  leaves 
contain  more  chlorophyll  than  do  controls.  The 
absorption  of  iodine  is  greatest  in  the  early  stages  of 
growth.  At  the  stage  where  chlorophyll  begins  to 
decompose  there  is  a  great  decrease  in  the  iodine 
content  of  the  leaves  and  when  the  chlorophyll  dis¬ 
appears  the  iodine  also  disappears  and  collects  in  the 
upper  part  of  the  roots.  At  other  times  there  is 
always  more  iodine  in  the  leaves  than  in  the  roots. 
The  acidity  of  the  sap  of  the  leaves  and  roots  of 
plants  receiving  added  iodine  is  very  much  reduced. 
This  reduction  is  due  to  the  presence  of  an  oxidase 
which,  in  the  presence  of  iodine  (and  of  iron),  decom¬ 
poses  organic  acids.  Oxalic  acid,  which  plays  a 
specially  important  part  in  the  growth  of  sugar  beet, 
is  much  more  plentiful  in  plants  poor  in  iodine  than 
in  those  rich  in  iodine.  The  leaves  and  roots  of 
sugar-beet  plants  contain  a  substance  which  yields 
furfuraldehyde  and  is  much  more  plentiful  in  plants 
rich  in  iodine  than  in  controls.  Plants  which  receive 
toxic  amounts  of  iodine  contain  great  amounts  (up  to 
10%)  of  compounds  yielding  furfuraldehyde. 

W.  McCartney. 

Iodine  liberator  from  Laminaria.  6.  Ltjnde 
and  K.  Gloss  (Nature,  1929, 124,  578). — The  “  iodine 
liberator  ”  in  L.  digitata  (cf.  Dillon,  this  vol.,  360 ; 
Kay,  this  vol.,  612)  is  not  an  iodide  oxidase  nor 
potassium  iodate ;  it  liberates  only  in  acid  solution 
most  of  the  iodine  present  in  the  fresh  aqueous  extract. 

A.  A.  Eldridge. 

X-Ray  photography  of  mineral  accumulations 
in  plants.  C.  L.  Crutchfield  (Plant  Physiol., 
1929,  4,  145 — 154). — X-Ray  photography  is  more 
sensitive  than  microchemical  methods  for  the  detec¬ 
tion  of  accumulations  of  aluminium  and  iron  in  the 
nodes  of  maize  stalks.  The  method  is  available  for 
the  study  of  the  translocation  of  salts  in  plants. 

Chemical  Abstracts. 

Mineral  constituents  of  fungi.  W.  Friese 
(Z.  Unters.  Lebensm.,  1929,  57,  604 — 613). — The 
ash  contents  of  fungi  calculated  on  the  dry  substance 
was  found  to  increase  during  growth  from  6 — 9%  in 
the  young  organism  to  9 — 11*6%  at  tho  beginning  of 
decay.  The  composition  of  the  ash  varied  in  in¬ 
dividuals  of  the  same  species  according  to  the  nature 
of  the  soil  and  woodlands.  Boletus  edulis  from  a 
Dolomite  region  contained  much  more  lime  and 
magnesia  and  much  less  silica  than  the  same  species 
grown  in  a  sandstone  country.  The  ash  of  the  species 
examined  contained  46 — 55%  K20  and  20 — 33*4% 
Po05,  The  stalks  contained  less  ash  than  the  pileus, 
the  epidermis  of  the  latter  being  richest  in  ash.  All 
the  species  contained  iron  and  manganese  and  in  all 
but  ono  (Amanita  phalloides)  the  pileus  was  richer  in 
manganese  than  the  stalk.  The  saps  of  the  species 
examined  in  this  respect  (La-ctaria  deliciosa  and  L. 
volerna)  were  low  in  ash  content,  but  contained  both 
iron  and  manganese.  W,  J.  Boyd. 


Mineral  constituents  of  lucerne.  B,  W.  Doak 
(New  Zealand  J.  Sci.  Tech.,  1929,  11,  108 — 111). — 
Analyses  of  lucerne  grown  on  variously  fertilised  soils 
are  recorded.  The  proportion  of  mineral  constituents 
varied  considerably  with  the  nature  of  the  fertiliser 
used  and  with  weather  conditions.  The  calcium 
content  of  lucerne  was  greater  than  that  of  grass 
pasture.  In  feeding  values,  grass  pasture  and 
lucerne  in  its  younger  stages  have  similar  protein 
and  carbohydrate  contents,  but  the  crude  fibre  of 
lucerne  is  the  smaller.  A.  G.  Pollard. 

Effects  of  storage  on  alcoholic  extracts  of  plant 
tissues.  Ammo-acid  changes.  J.  E.  Webster 
(Plant  Physiol.,  1929,  4,  141 — 144). — Under  all  the 
conditions  examined,  storage  of  alcoholic  extracts  of 
spinach  resulted  in  a  decrease  of  amino -nitrogen. 

Chemical  Abstracts* 

Assimilation  of  carbamide  by  higher  plants* 
K,  PirscbXiE  (Biochem.  Z.,  1929,  212,  466— -474). — 
Fourteen  different  lands  of  plants  were  grown  in 
water  culture  using  on  the  one  hand  carbamide  and 
on  the  other  ammonium  nitrate  as  source  of  nitrogen. 
After  4 — 5  weeks,  the  roots  were  cut  in  small  pieces 
and  incubated  with  carbamide  and  the  ammonia 
formed  was  titrated.  The  roots  of  the  carbamide 
cultures  showed  a  greater  power  to  liberate  ammonia 
than  those  of  the  nitrate  cultures.  Similar  behaviour 
in  respect  of  the  leaves  of  the  plants  was  not 
obtained.  P.  W.  Clutterbuck. 

Mineral  content  of  grain.  J.  E.  Greaves  and 
C.  T.  Hirst  (J.  Nutrition,  1929,  1,  293— 298).— The 
following  maximum,  minimum  (and  average)  values 
%  are  recorded  :  Ash  :  wheat  2*94,  1*35,  (1*85);  oats 
4*87,  1*68,  (4*05) ;  barley  3*71,  2*08,  (3*00) ;  maize 
1*79,  1*65,  (1*73).  Calcium  :  oats  (0*117),  wheat 
(0*09),  barley  (0*086),  maize  (0*15).  Magnesium : 
wheat  (0*184),  oats  (0*181),  barley  (0*181),  maize 
(0*203).  Sulphur  :  wheat  (0*204),  oats  (0*19),  barley 
(0*155).  Potassium :  wheat  (0*476),  oats  (0*57), 
barley  (0*561),  maize  (0*39).  Phosphorus :  wheat 
(0*331),  oats  (0*364),  barley  (0*351),  maize  (0*334). 
Iron  :  wheat  (0*005),  oats  (0*007),  barley  (0*006). 

Chemical  Abstracts. 

Distribution  of  nitrogen  in  some  fruits. 
P.  R.  v.  d.  R.  Copeman  (Proc.  Dept.  Conf.  S. 
Africa,  Div.  Chem.,  1929,  394 — 399). — Grapes  of  the 
Hanepoot  variety  contained  in  1925  0*017 — 0*034% 
of  nitrogen  in  the  juice,  0*060 — 0*072%  in  the  berry, 
0*211 — 0*446  g.  in  100  berries,  whilst  in  1926  the 
berries  contained  0*046 — 0*070%  of  nitrogen.  The 
proportion  of  nitrogen  in  the  berry  is  greatest  at 
maturity.  Nitrogen  in  apricot  pulp  varied  from 
0*108  to  0*218%,  and  the  weight  ,  of  nitrogen  per  100 
fruits  from  3*71  to  4*68  g.  In  this  case  the  proportion 
of  nitrogen  in  the  pulp  decreased  during  ripening,  but 
the  absolute  amount  in  the  whole  fruit  showed  little 
change.  Washington  Navel  oranges  from  the  Eastern 
Province  (S.A.)  averaged  0*188,  0*201,  and  0*120%  of 
nitrogen  in  the  skin,  rag,  and  juice,  and  one  sample 
of  pips  contained  0*807%.  Pears  of  the  Louise  Bonne 
variety  contained  0*125,  0*063,  0*053,  and  2*81%  of 
nitrogen  in  the  skin,  pulp,  juice,  and  pips,  respectively. 
Spraying  apricots  and  oranges  with  lead  arsenate  and 
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nicotine  sprays  had  no  significant  effect  on  the 
nitrogen  content  of  the  fruits.  E.  Holmes. 

Agar.  M.  Ludtke  (Biochem.  Z.,  1929,  212, 
419—429). — Examination  of  the  hydrolysate  of  agar 
showed  that  besides  galactose,  a  second  reducing 
substance  was  present  in  considerable  amount.  After 
quantitative  removal  of  galactose  by  phenylmethyl- 
hydrazine  and  of  the  excess  of  hydrazine  with  benz- 
aldehyde  a  reducing  syrup  was  obtained  which  gave 
the  same  reducing  value  by  Fehling’s  and  by  the 
hypoiodite  methods  and  did  not  therefore  contain 
ketose.  If  the  hydrolysis  is  effected  by  dilute  sul¬ 
phuric  acid  and  the  acid  removed  with  barium,  the 
neutral  filtrate  contains  barium.  The  barium  content 
after  removing  galactose  and  decolorising  rose  to  16% 
of  the  dry  substance.  The  acid  content  of  the  hydro¬ 
lysate  increased  with  duration  of  heating  and  the 
reducing  value  simultaneously  decreased*  but  the 
hydrazine  value  remained  practically  constant.  The 
acid  was  therefore  formed  from  the  second  reducing 
substance.  The  substance  is  not  of  the  uronic  acid 
type.  It  contains  a  small  amount  of  Isevulic  acid. 
A  substance  containing  sulphur  can  also  be  obtained 
in  solution  by  treatment  of  the  agar  with  ammoniaeal 
hydrogen  peroxide  or  on  hydrolysis  by  hypochlorite, 
the  preparation  therefrom  containing  3%  of  sulphur. 

P.  W.  Cltjtterbtjck. 

Chemical  composition  of  Alaskan  lichens, 
G.  C.  Spenceb  and  0.  F.  Krumboltz  (J.  Assoc.  Off. 
Agric.  Chem.,  1929,  12,  317 — 319). — An  indication 
of  the  value  of  Alaskan  lichens  as  fodder  is  afforded 
by  the  analyses  of  21  varieties,  chemical  composition 
being  recorded  under  the  headings  moisture,  fat, 
fibre,  protein,  ash,  and  nitrogen-free  extract. 

H.  J.  Dowden. 

Pectins  of  fruits.  F.  Ehrlich  and  A.  Kosmahly 
(Biochem,  Z.,  1929,  212,  1 62 — 239 ) . — Oranges,  red 
currants,  and  strawberries  were  investigated.  The 
pectins  from  these  fruits  {the  peel  of  the  oranges  was 
used)  are  built  up  from  the  same  units — galaeturonie 
acid  (4  mols.),  arabinose  (1  mol.),  galactose  (1  mol.), 
acetic  acid  (2  mols.),  and  methyl  alcohol  (2  mols.) — 
as  are  those  from  sugar  beet.  As  regards  the  products 
of  hydrolysis  of  the  various  pectins,  those  of  orange 
peel  and  sugar  beet  are  equal  in  amount,  whilst  the 
differences  found  between  the  sugar  beet  and  the 
other  two  fruits  are  due  to  the  influence  of  enzymes 
and  of  the  method  of  preparation.  The  constitution 
of  the  peetic  acids  of  the  fruits  is  probably  the  same 
as  that  of  the  pectic  acid  of  sugar  beet  (ef.  this  vol., 
1273).  W.  McCartney. 

Pectic  acid  and  methyl  alcohol  contents  of 
Russian  tobacco.  G.  Gabel  and  G.  Kiprianov 
(Biochem.  Z,,  1929,  212,  337 — 346). — The  amount  of 
pectic  acid  in  a  number  of  kinds  of  tobacco  varied 
from  13  to  20%  of  the  dry  weight.  The  acid  is 
present  in  unfermented  cigarette  tobacco  as  the 
dimethyl  and  in  fermented  as  the  monomethyl  ester. 
The  mean  methyl  alcohol  content  of  unfermented 
tobacco  is  0*945%,  of  fermented  Russian  cigarette 
tobacco  0*411 — 0*717%,  of  cigarette  tobacco  0*228 — 
0*401,  and  of  pipe  tobacco  0*074 — 0*158,  whilst  the 
ratio  of  methyl  alcohol  to  pectic  acid  (as  percentage) 
is  of  unfermcnted  tobacco  5*5 — 6*4,  of  fermented 


Russian  cigarette  tobacco  2*9 — 3*2,  of  cigarette 
tobacco  1*2— 2*6,  and  of  pipe  tobacco  0*4 — 0*7  (cf. 
A.,  1927,  385 ;  1928,  95).  P.  W.  Clutterbuck. 

Tobacco  fermentation.  T.  Andreadis  (Bio¬ 
chem.  Z.,  1929,  211,  378 — 394). — The  tobacco  was 
ripened  in  a  closed  system  so  that  the  volatile  products 
(methyl  alcohol  and  carbon  dioxide)  could  be  collected 
and  measured.  The  pectin  methyl  alcohol  in  the 
tobacco  diminished  by  about  30%  during  ferment¬ 
ation,  the  lignin  methyl  alcohol  increased  by  about 
100%.  In  unfermented  tobacco  pcctase,  hexose- 
diphosphatase,  lipase,  and  amylase  were  found,  but  no 
glyoxalase.  J.  H.  Birkinseaw. 

Carbohydrates  of  the  phosphatides  [of  soya 
bean].  B.  Reward  (Biochem.  Z.,  1929,  211, 
199 — 201). — If  phosphatide  from  soya  bean  after 
purification  by  precipitation  with  acetone  and  ethyl 
acetate  is  brought  into  colloidal  solution  in  water,  the 
solution  shaken  with  ether  until  no  more  material 
goes  into  solution,  and  the  emulsion  which  is  formed 
destroyed  with  alcohol  and  salt,  a  clear  aqueous  solu¬ 
tion,  free  from  fat  and  phosphatide,  is  obtained.  This 
solution  does  not  reduce  Fehling’s  solution,  but  after 
boiling  with  acid  reduction  takes  place  and  dextrose 
can  be  identified  in  the  solution.  The  phosphatide 
in  the  ether  can  be  completely  freed  from  carbo¬ 
hydrate  by  repetition  of  the  process.  No  directly- 
reducing  sugar  is  found  during  the  process  and  the 
phosphorus  content  of  the  phosphatide  rises.  Experi¬ 
ment  shows  that  lecithin  from  yolk  of  egg  may  contain 
very  small  amounts  of  a  di-  or  poly-saccharide.  It 
follows  that  no  pentoses  or  hexoses  are  naturally  asso¬ 
ciated  with  phosphatides  and  that  there  is  no  chemical 
combination  between  them  and  the  carbohydrates  with 
which  they  are  found.  W.  McCartney, 

Constituents  of  Arctium  Lappa,  I.  J. 
Shinoda  and  M.  Kawagoye  (J.  Pharm,  Soc.  Japan, 
1929,  49,  94 — 97). — From  the  ethereal  extract  of  the 
crushed  seeds  of  Arciium  Lappa ,  an  oil  is  obtained 
from  which,  on  keeping,  crystals  of  palmitic  acid 
separate.  The  alcoholic  extract  of  the  seeds  which 
have  previously  been  extracted  four  times  with  ether 
contains  a  compound,  C28H3806,H20  (from  hot  water), 
m.  p.  112°,  to  wdiich  the  name  arcliin  has  been  given. 
When  arctiin  is  heated  with  29%  sulphuric  acid  for 
2  hrs.,  dextrose  is  split  off  and  arcligenin,  C22H26Oe, 
m.  p.  102°,  is  obtained,  which  reduces  ammoniaeal 
silver  solution,  gives  a  bluish-green  colour  with  ferric 
chloride,  and  is  soluble  in  sodium  hydroxide  but 
insoluble  in  sodium  carbonate  solution.  This  com¬ 
pound  is  also  obtained  from  the  ethereal  extract  of 
the  seeds  of  A.  Lappa  after  these  have  been  kept  for 
8 — 9  months.  When  arctigenin  is  oxidised  by 
potassium  permanganate  in  acetone  solution  it  yields 
veratric  acid  and,  probabl}r,  formic  acid,  and  when 
fused  with  alkali,  profcocatcchuic  acid  and  formic  acid. 
Arctigenin  gives  a  tribromo- derivative, 
m.  p.  194 — 195°,  which  when  oxidised  with  potassium 
permanganate  yields  6-bromoveratric  acid  and  on 
reduction  with  copper  and  zinc  is  reconverted  into 
arctigenin.  By  treatment  of  arctigenin  with  methyl 
sulphate  or  diazomethane,  a  compound,  C23H2gOr), 
m.  p.  125—127°,  is  obtained  which  on  nitration  yields 
nitromethylarctigenin ,  23CH2406(N02)4,  m.  p.  204 — 
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206°,  Treatment  of  arctigenin  with  alcoholic  alkali 
followed  by  acidification  yields  a  compound,  m.  p. 
117 — 118°,  soluble  in  sodium  carbonate,  from  which 
arctigenin  is  recovered  on  recrystallisation .  This 
reaction  indicates  the  presence  of  a  lactone  ring, 

W.  O.  Kekmack. 

Examination  of  roots  and  leaves  of  Saussuvea 
Utppa,  Clarke,  I.  S.  Ghosh,  N.  R.  Chatterjbe, 
and  A.  Dutta  (J,  Indian  Chem,  Soc.,  1929,  6,  517 — 
522) —The  dry  root  contains  1*51%  of  essential  oil 
(cf.  Seinmler  and  Feldstein,  A.,  1915,  i,  429),  about 
6%  of  resin,  18%  of  inulin,  small  amounts  of  a  bitter 
substance,  tannins,  fixed  oil,  potassium  nitrate,  and 
sugars,  and  0*05%  of  an  alkaloid  {termed  mussurine ), 
isolated  by  extraction  with  alcoholic  ammonia.  The 
drv  leaves  contain  0*02%  of  saussurine  but  no  essential 
oil  JEL  Burton. 

Ligno-ceUulose  group.  I.  Constituents  of 
water  hyacinth  (Eichornm  eras  sipes),  H.  K. 
Sen,  P.  P.  Pal,  and  S.  B.  Ghosh  (J.  Indian  Chem. 
Soe.,  1929,  6,  673 — 690). — The  green  plant  (ash  con¬ 
tent  1*1% ;  organic  matter  3*7%)  contains  starch  in 
all  its  parts,  but  the  air-dried  plant  (moisture  13*46% ; 
ash  19*75% ;  fats  7*7% ;  a-,  p-?  and  y-cellulose  42*23% ; 
lignin  11*1% ;  nitrogenous  matter  5*55%)  is  starch- 
free.  The  ash  contains  appreciable  amounts  of 
potassium  chloride,  calcium  phosphate,  aluminium 
oxide,  and  alkali  carbonate.  Acetylation  of  the  fat- 
free,  dried  plant  with  boiling  acetic  anhydride  and 
subsequent  separation  of  the  lignin  by  treatment  with 
2%  chlorine  dioxide  solution  gives  a  cellulose  acetate 
(30*27%  Ac)  containing  hcmicellulose.  When  the 
product  is  first  delignified  and  then  acctylated  the 
acetyl  content  of  the  cellulose  acetate  is  20*82%. 
Treatment  of  these  partly  acetylated  derivatives  with 
17*5%  sodium  hydroxide  solution  removes  the  hemi- 
cellulose  and  acetyl  groups,  affording  a -cellulose. 
Acetylation  of  the  crude  or  chlorine  peroxide-treated 
cellulose  with  a  mixture  of  acetic  acid,  acetic  anhydride, 
and  sulphuric  acid  gives  a  cellulose  triacetate.  Extrac¬ 
tion  of  the  dry  plant  with  boiling  water  and  subse¬ 
quent  hydrolysis  with  sulphuric  acid  of  varying  con¬ 
centration  under  pressure  affords  varying  amounts  of 
reducing  sugars,  mainly  pentoses.  Preliminary  ex¬ 
traction  with  boiling  5%  sulphuric  acid  and  subse¬ 
quent  hydrolysis  yields  only  small  amounts  of 
fermentable  sugars.  Other  experiments  on  the 
hydrolysis  of  the  plant  are  described.  Destructive 
distillation  of  the  dry  plant  at  500°  and  1000°  yields 
mainly  oxides  of  carbon,  hydrogen,  methane,  nitrogen, 
and  a  residue  of  charcoal.  Preliminary  experiments 
on  the  bacterial  decomposition  (by  septic  tank  fluids) 
of  the  green  plant  are  described.  II,  Burton. 

Alkaloid  content  of  chlorophyll  from  Batura 
stramonium  leaves.  M.  Janicsek  (Ber.  ungar. 
Pharrn,  Gc3.,  1929,  5,  86 — 95;  Chem.  Zentr.,  1929,  i, 
1S40 — 1841). — Extracts  of  the  leaves  with  alcohol 
followed  by  benzene  contained  0*58 — 2*76%  of 
alkaloid ;  extraction  in  a  Soxhlet  apparatus  removes 
almost  the  whole  of  the  alkaloid.  A.  A.  Eldridge. 

Colouring  matters  of  Carihmnus.  Y\  Astra  da 
(Rev.  farm.  Buenos  Aires,  1929,  2,  159 — 160). — • 
Carthar?ms  flowers  contain  II20  9*10,  nitrogenous 


substances  17*50,  resin  42*50,  cellulose  13*0,  fat  3*90, 
starch  2*90,  ash  11*10%.  The  yellow  colouring 
matter,  probably  a  quinoline  derivative,  is  soluble  in 
water  but  not  in  the  usual  organic  solvents.  Another 
yellow  substance,  contained  in  the  cell  membrane  of 
the  petals,  is  soluble  in  alkali. 

Chemical  Abstracts. 

Modification  of  Mayer's  *  *  hsamaluxn.  *  *  J.  E. 
Sass  (Stain  Tech.,  1929,  4,  127 — 129). — A  satisfactory 
strain  for  botanical  work  is  made  as  follow's.  To  a 
hot  solution  of  50  g.  of  ammonium  alum  in  1  litre  of 
water  are  added  1  g.  of  hematoxylin  and  1  g.  of  sodium 
iodate.  The  mixture  is  then  cooled  and  filtered.  The 
stain  is  best  when  freshly  prepared,  but  keeps  for  at 
least  6  months.  H.  W.  Dudley. 

Inversion  method  for  determination  of  hydro- 
gen-ion  concentration  of  wine,  G,  Agabalianz 
(Biochem.  Z.,  1929,  211,  373—* -377).— An  improved 
thermostat  for  high  temperatures,  specially  adapted 
to  the  determination  of  px  by  inversion  of  sucrose,  is 
described.  J.  H.  Birkikshaw. 

Determination  of  pa,  particularly  of  blood, 
using  the  antimony  electrode  and  by  colorimetric 
methods.  H,  G,  K.  Westenbrink,  J.  A.  A. 
Pieters,  and  J.  J.  L.  Pieters  (Arch.  Neerland. 
Physiol.,  1929,  14,  386 — 393). — Satisfactory  results 
in  the  micro-determination  of  the  pa  of  blood  cannot 
be  obtained  with  antimony  electrodes,  whether  in  the 
compact  metallic  form  or  electrolytieally  deposited  on 
platinum  as  described  by  Brinkman  and  Buytendijk 
(A.,  1928,  1391).  The  colorimetric  method  of 

Hawkins  (J.  Biol.  Chem.,  1923,  57,  493)  is  shown  to 
give  results  closely  agreeing  with  that  of  Cullen  (A., 
1922,  ii,  672),  and  is  regarded  as  the  most  satisfactory 
method  for  micro  -  determination.  K.  V.  Thimann. 

Determination  of  hydrogen  exponent  by  means 
of  the  step-photometer.  I.  A.  Jankb  and  S. 
Krobacsy  (Biochem.  Z.t  1929,  213,  154— 169).— The 
use  of  the  photometer  for  determination  of  pn  depends 
on  the  equilibrium  between  the  pseudo-  and  the 
ionised  form  of  the  indicator.  The  indicators  recom¬ 
mended  for  use  around  neutrality  are  the  nitre- 
phenols.  The  step-photometer  of  Pulfrich  gives  pM 
values  correct  to  0*05  and  can  be  used  for  cloudy  or 
coloured  solutions,  since  no  standard  is  necessary. 
The  method  is  described.  J.  H.  Birkikshaw. 

Micro-  and  histo-chemical  identification  of 
alkaloids.  A.  Nietiiammer  (Biochem.  Z.,  1929, 
213,  138 — 141). — Reinecke  salt  gives  characteristic 
crystalline  precipitates  with  many  alkaloids  and  is 
recommended  as  a  specific  group  reagent.  In  the 
tissue  the  reaction  is  .seldom  obtained,  more  fre¬ 
quently  in  the  tissue  juice.  Saponins  give  a  red 
colour.  J.  II .  Rirkinshaw. 

Twin  tubes  with  membrane  filters.  I.  N. 
Asheshov  (Biochem.  Z,,  1929,  211,  202—206). — An 
account  is  given  of  the  construction  and  uses  of  a 
simple  apparatus  to  be  employed  in  experiments 
involving  diffusion  through  semipcnneable  membranes. 
Errors  due  to  the  employment  of  membranes  of 
unequal  permeability  are  eliminated  by  the  use  of  the 
apparatus.  W,  McCartney. 
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Nomenclature  and  symbolism  for  the  spectra 
of  diatomic  molecules.  O.  W.  Richardson  (Trans. 
Faraday  Soc,,  1929,  25,  028 — 633), — A  notation  is 
described,  having  regard  to  existing  usages,  and  those 
for  line  spectra,  suitable  for  the  quantum  treatment 
of  the  molecule  as  a  whole,  and  of  the  individual 
electron,  and  the  specification  and  quantum  inter¬ 
pretation  of  molecular  spectra.  Standard  symbols 
for  important  molecular  constants  are  proposed. 

N.  M,  Bligh. 

Detailed  electronic  structure  of  diatomic 
molecules,  with  special  reference  to  carbon 
monoxide.  R.  C.  Johnson  (Trans.  Faraday  Soc., 
1929,  25,  649 — 668). — The  present  knowledge  of 
general  molecular  structure  gained  from  a  study  of 
electronic  band  spectra  and  the  recent  extensions  of 
the  methods  of  line  spectra  interpretation  to  the  study 
of  the  electronic  structure  of  molecules  by  Hund, 
Mulliken,  and  others  are  discussed.  The  mechanism 
of  molecule  formation  is  investigated  from  a  consider¬ 
ation  of  atoms  in  an  electric  field ;  the  resulting  quasi- 
molecular  states  are  tabulated  for  atoms  of  the  first 
short  period.  The  states  of  a  molecule  composed  of 
two  of  these  atoms  are  illustrated  for  the  BeO  mole¬ 
cule.  About  16  band  systems  are  known  for  the 
neutral  CO  molecule  and  three  for  the  CO+  ion.  The 
known  levels  and  transitions  are  given  diagram- 
matically.  The  third  positive  carbon  bands  show  the 
first  recorded  case  of  a  quintuplet  level  in  band 
spectra.  The  nature  of  the  ground  state  is  dis¬ 
cussed,  and  the  structure  of  the  CO  molecule  and  the 
interpretation  of  the  electronic  states  are  examined. 

N.  M.  Bligh. 

Band  spectra  and  atomic  nuclei.  R.  S. 
Mulliken  (Trans.  Faraday  Soc.,  1929,  25,  634 — 
645). — Mainly  mathematical.  Alternating  intensities 
and  alternate  missing  lines  in  band  spectra  are 
explained  on  the  assumption  that  a  molecule  must 
be  antisymmetrieal  in  all  electrons,  as  confirmed  by 
line  spectra,  and  also  in  all  protons.  This  rule  for 
protons  is  examined  theoretically  for  hydrogen  and 
is  confirmed  by  specific  heat  and  band  spectrum  data. 
The  theory  is  extended  to  molecules  with  complex 
nuclei,  existing  data  are  tabulated,  and  some  diffi¬ 
culties  are  discussed.  In  agreement  with  theory, 
alternating  intensities  have  not  been  found  in  mole¬ 
cules  with  unequal  nuclei.  N.  M.  Bligh. 

Term  representation  in  complex  spectra.  0. 
Laporte  (Prob.  mod.  Physik,  Debye-Sommerfeld 
Festschr.,  1928,  128 — 133;  Chem,  Zentr.,  1929,  i, 
2617).— A  discussion.  A.  A,  Ilbkidge, 
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Line  structure.  D.  6.  Bourgin  (Physical  Rev., 
1928,  [ii],  31, 704). — A  discussion.  L,  3.  Theobald. 

Second  order  Stark  effect  in  Balmer  lines 
M.  Knm  (Z.  Physik,  1929,  57,  658 — 666). — The 
second  order  Stark  effect  for  the  fine  components  of 
the  and  Hy  lines  has  been  determined  quanti¬ 
tatively  by  Lo  Surdo’s  method  in  fields  up  to  575,000 
volts/cm.  The  results  are  in  good  agreement  with 
the  values  required  by  quantum  mechanics. 

J.  W.  Smith. 

Doublet  separation  of  Balmer  lines  and  the 
molecule  of  hydrogen  in  relation  to  the  electro¬ 
magnetic  quantum  theory.  C.  L.  Sagvx  (Physical 
Rev.,  1928,  [ii],  31,  715).— Theoretical.  The  doublet 
separation  of  the  Balmer  lines  of  hydrogen  has  been 
calculated,  using  the  electromagnetic  quantum  theory, 
and  good  agreement  found.  The  continuous  and 
infra-red  spectra  have  also  been  studied. 

L.  S.  Theobald. 

Hydrogen  absorption  [in  the  ultra-violet]. 
J.  J.  Hopfield  (Physical  Rev.,  1928,  [ii],  31,  918).— 
The  ultra-violet  absorption  systems  have  been  ex¬ 
tended  to  include  the  bands  An~B  and  0  C10, 
bringing  both  systems  near  the  converging  limit. 
From  the  data  the  heat  of  dissociation  of  ft2  with 
excitation  of  one  of  the  atoms  to  the  two  quantum 
orbit  can  be  calculated.  Further  experiments  with 
less  hydrogen  in  the  receiver  show  that  the  absorption 
limit  previously  used  by  Dieke  and  Hopfield  in  con¬ 
nexion  with  the  heat  of  dissociation  of  H2  is  not  real ; 
it  marks  the  beginning,  apparently,  of  new  and 
stronger  absorption  band  systems  probably  related  to 
still  higher  electronic  excitation.  L.  S.  Theobald, 

Infra-red  emission  of  hydrogen.  E.  D  Mc¬ 
Alister  (Physical  Rev.,  1928,  [ii],  31,  917).— A 
shift  of  intensity  as  a  function  of  pressure  is  indicated 
by  thermocouple  observations  of  emission  from  a  long 
hydrogen  tube  of  the  Wood  type.  At  low  pressure 
and  with  high  dispersion  the  third  member  .of  the 
Brackett  series  has  been  observed. 

L.  S.  Theobald. 

Atomic  absorption  coefficients,  R.  M.  Danger 
(Physical  Rev,,  1928,  [ii],  31,  1114). — The  atomic 
absorption  coefficients  of  normal  hydrogen  atoms  for 
the  first  lines  of  the  Lyman  and  the  Balmer  series 
calculated  by  means  of  the  new  mechanics  are  all 
high.  L.  3.  Theobald. 

Non-metastability  of  the  2s  level  in  atomic 
hydrogen.  V.  Rojanskv  and  J.  H.  Van  Vleck 
(Physical  Rev,,  1928,  [ii],  32,  327).— Theoretical. 

L.  3.  Theobald. 
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Light  excitation  in  the  negative  glow  of  a 
helium  discharge.  Y.  Takahashi  (Ann.  Physik, 
1929,  [v],  3,  49 — 57). — The  different  modes  of  excit¬ 
ation  possible  for  foreign  atoms  in  the  negative  glow 
(inside  a  cylindrical  cathode)  of  a  helium  glow  dis¬ 
charge  are  discussed.  An  intensity  anomaly  is  found 
in  the  Cd  n  series,  but  similar  anomalies  are  much  less 
evident  for  Zn  ii  and  Hg  n.  In  addition  to  electrons, 
excitation  may  be  due  to  metastable  23S  and  2hSf 
states  of  the  helium  atom  and  helium  ion  He+. 

R.  A.  Morton. 

Intensity  variation  at  critical  points  in  the 
helium  spectrum.  I.  Cornog,  J.  T.  Lay,  and 
C.  B.  Bazzoni  (Physical  Rev.,  1928,  [ii],  31,  1109).— 
A  marked  minimum  of  intensity  appears  near  54  volts 
for  all  lines  in  general ;  variations  in  the  rate  of  change 
of  intensity  in  different  series  arc  recorded. 

L.  S.  Theobald. 

Effect  of  pressure  and  current  density  on  the 
spectrum  of  helium.  A.  C,  Hodges  (Physical 
Rev.,  1928,  [ii],  32,  319). — The  intensities  of  helium 
lines  have  been  directly  compared  with  tlie  same 
wave-lengths  from  a  standard  tungsten  filament.  The 
relative  intensities  of  the  higher  members  of  the 
various  series  increase  with  a  decrease  of  pressure  or 
current  density.  L.  S.  Theobald. 

Structure  of  the  hand  spectrum  of  helium. 
VI.  W,  E.  Curtis  and  A.  Harvey  (Proe.  Roy.  Soe., 
1929,  A,  125,  484—506 ;  cf.  A.,  1928,  449;  this  vol., 
1). — The  rotation  term  differences  for  all  the  states 
of  the  He„  molecule  are  tabulated,  and  it  appears  that 
in  the  same  electronic  sequence  for  a  given  value  of  j 
they  tend  towards  a  definite  limiting  value  as  n 
increases.  These  limiting  values  are  identical  in  all 
cases  and  are  the  same  for  o-He2  and  ^>-Hc2 ;  they 
must  evidently  be  those  characteristic  of  the  He2+ 
ion,  since  they  correspond  with  the  complete  removal 
of  an  electron.  The  observed  regularities  are  of  great 
assistance  in  the  further  analysis  of  the  spectrum  and 
lead  to  a  classification  of  the  term  sequences  in  agree¬ 
ment  with  that  proposed  by  Dieke  (A,,  1928,  677). 
Details  are  given  of  the  eight  new  bands  :  43$ — >-2 3 £7, 
43X — 43F— >23£J,  4 3 7 — ^23P, 
537 — >23PS  53X — >23P,  and  4Wb — >2LP.  This 
completes  the  theoretical  term  scheme  for  o-He2. 

L.  L.  Bircumshaw. 

Vacuum  spark  spectra  in  the  extreme  ultra¬ 
violet  down  to  100  A.  B.  Edl£n  and  A.  Ericson 
(Nature,  1929,  124,  688 — 689). — Wave-length  stan¬ 
dards  from  1215*68  to  192  A.  have  been  determined. 
In  the  spectrum  of  Li  11  the  first  three  lines  of  the 
principal  series  IS— mP  have  the  wave-lengths 
199*263,  177-99,  171-54  A.,  respectively.  Hence  the 
ionisation  potential  of  Li  11  is  75-2S2±6-612  volts. 
The  spectrum  of  Be  nr  has  been  extended  to  100*25  A. ; 
the  ionisation  potential  of  Be  in  is  calculated  as 
153*10±0-10  volts.  A.  A.  Eldridge. 

Beryllium  hydride  hands.  M.  Petersen 
(Physical  Rev.,  1928,  [ii],  31,  1 130). — The  spectrum 
of  a  beryllium  arc  run  in  hydrogen  at  5 — 15  mm. 
pressure  shows  a  strong  band  group  near  5000  A, 
This  consists  of  several  overlapping  sets  of  three - 
branch  bands,  of  which  the  earliest  lines  arc  narrow 
doublets,  and  apparently  embraces  part  of  a  band 


system  attributable  to  BoH  with  its  origin  at  20,032 
cm.-1,  the  head  of  the  strongest  Q  branch.  Six  P 
and  R  branches  can  be  detected.  A  moment  of 
inertia  of  3*53xi  O'"10  and,  assuming  BeH  origin,  an 
internuclcar  distance  of  l*54x  10"8  cm.  have  been 
calculated.  L.  S.  Theobald. 

New  absorption  bands  in  nitrogen.  J.  J. 
Hopfield  (Physical  Rev.,  1928,  [ii],  31,  1131). — Two 
new  band  systems  or  a  system  of  double  bands  have 
been  observed,  together  with  two  prominent  isolated 
bands  at  X  1518-8  and  1437-2  A,  The  bands  are 
diffuse  and  appear  to  be  due  to  a  modification  of 
nitrogen.  L.  S.  Theobald. 

Alternating  intensities  in  the  spectrum  of 

nitrogen.  P.  Rasetti  (Nature,  1929,  124,  792 — 
793). — Results  already  reported  (this  vol.,  975)  have 
been  confirmed.  For  oxygen  the  electronic  wave 
function  of  the  normal  state  is  anti  symmetrical, 
and  oxygen  nuclei,  as  expected,  satisfy  the  Rose- 
Einstein  statistics.  A.  A.  Eldridge, 

Absorption  of  ultra-violet  light  by  oxygen, 

water  vapour,  and  quartz.  L.  P.  Granath 
(Physical  Rev.,  1929,  [ii],  34,  1045 — 1048). — Measure¬ 
ments  were  made  in  the  spectral  region  1850 — 2300  A. 
by  means  of  a  quartz  spectrograph  and  a  recording 
densitometer.  Oxygen  at  atmospheric  pressure  in 
tubes  up  to  5  metres  in  length  showed  the  peaks  of 
absorption  due  to  the  Schumann-Runge  band  system 
below  1970  A.  ;  from  2000  to  2100  A.  the  absorption 
appeared  continuous  with  no  marked  peaks,  the 
absorption  coefficient  a  being  0*00025,  0*00032,  and 
0*0005  at  2100,  2050,  and  2000  A.,  respectively. 
Values  of  a  for  saturated  water  vapour  at  25°  were 
0*0005,  0-0013,  0*003  at  2050,  1950,  and  1900  A., 
and  for  crystalline  quartz  2*5  cm.  thick,  0*086,  0*11, 
0*13,  and  0*17  at  2040,  2000,  1940,  and  1870  A., 
respectively.  N.  M.  Bltgh. 

Spectra  of  high-frequency  discharge  in  oxygen 
and  carbon  monoxide.  R.  W.  Wood  (Phil.  Mag., 
1929,  [vii],  8,  207 — 210). — An  extension  of  previous 
work  (A.,  1927,  1008)  on  high-frequency  discharges  in 
very  highly  exhausted  tubes.  Application  of  the 
current  by  means  of  a  single  loop  of  wire  round  the 
tubes  gives  a  bluish  discharge  exhibiting  the  secondary 
spectrum  of  hydrogen.  In  a  few  minutes  this  gives 
place  to  the  greenish -yellow  discharge  of  oxygen  show¬ 
ing  the  characteristic  four  negative  bands.  After 
4 — 5  min.  operation  the  walls  of  the  tube  show  a 
pink  fluorescence  which  becomes  ruby-red  accom¬ 
panied  by  an  increase  in  the  oxygen  pressure.  The 
luminous  gas  masses  were  spherical  instead  of  stream¬ 
lined  and  their  positions  were  very  sensitive  to  the 
position  of  the  electrode.  The  spectrum  of  the  light 
from  the  spheres  and  the  adjacent  regions  showed 
both  lines  and  bands,  the  bands  appearing  greatly 
enhanced  in  the  spectral  image  of  the  spheres.  The 
appearance  of  the  spheres  is  therefore  associated  with 
gas  molecules  and  not  with  atoms.  The  bands  have 
been  identified  with  the  “  comet  tail  ”  bands  char¬ 
acteristic  of  discharges  in  carbon  monoxide  at  very 
low  pressures.  A.  E.  Mitchell. 

Corona  discharge  in  neon.  L.  G.  H.  Huxley 
(Phil.  Mag.,  1929,  [vii],  8,  128 — 129). — In  reply  to 
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the  suggestion  by  Penning  (Phil.  Mag,,  1928,  [vii],  7, 
632)  that  the  discrepancies  between  the  results  of 
Penning  and  of  Huxley  (A.,  1928,  567)  were  due  to 
impurities  in  the  gas  employed  by  the  latter,  the 
methods  adopted  to  assure  the  purity  of  this  gas  are 
described.  Experiments  are  recorded  which  claim 
to  show  that  impurities  would  tend  to  accumulate  in 
Penning’s  apparatus.  It  is  impossible  to  estimate  the 
effects  of  these  on  the  potentials  required  to  produce 
dischaiges.  A.  E,  Mitchell, 

Magnetic  rotation  lines  in  the  red  sodium 
bands*  W.  R.  Fredrickson  (Physical  Rev.,  1928, 
[ii],  31, 1130— 1131)*— The  heads  of  the  red  absorption 
bands  of  sodium  have  been  remeasured.  They  can 
be  represented  by  the  formula  v= 15006*68  4- 
(llfi'22%7— *0*38471^)*— (157'14?t#'— 0-423n"2).  The 

magnetic  rotation  lines  have  been  photographed  at 
high  dispersion  and  many  new  strong  lines  accom¬ 
panied  by  weak  ones  have  been  detected.  Absorption 
and  magnetic  rotation  data  have  been  correlated. 

L.  S.  Theobald, 

Afterglow  spectrum  of  argon.  C.  Kenty  and 
L.  A.  Turner  (Physical  Rev,,  1928,  [ii],  31,  710). — 
The  arc  spectrum  of  argon  persists  approximately 
0*001  sec.  after  an  arc  of  0*5  amp.  at  0*5  mm.  pressure 
is  stopped,  but  since  the  D  lines  present  in  the  arc 
itself  are  absent  in  the  afterglow  the  spectrum  is  not 
duo  to  direct  excitation  by  electrons.  Comparative 
photographs  show  that  in  the  afterglow  lines  involving 
jumps  from  high  a  and  d  states  are  much  stronger 
with  respect  to  Is — 3p  lines  than  in  the  arc.  It  is 
suggested  that  the  afterglow  spectrum  results  from 
recombination.  L.  S.  Theobald. 

Zeeman  effect  in  the  calcium  hydride  A  band. 
P.  S.  Delaup  (Physical  Rev.,  1928,  [ii],  31,  1130). — 
The  calcium  hydride  A  band  at  7000  A.  has  been  photo¬ 
graphed  with  field  strengths  from  9000  to  23,000 
gauss.  At  low  fields  the  Qt(  1),  Qi(2),  and  Px(4)  lines 
were  resolved  into  doublets  having  a  separation  equal 
to  twice  that  of  the  normal  Zeeman  separation.  This 
agrees  with  Van  Vleek’s  formula  (A.,  1927,  87)  for 
the  case  of  loose  coupling  of  the  spin  axes.  At  low 
or  medium  fields  the  separation  increases  linearly 
with  the  field.  L.  S.  Theobald. 

Intensity  relations  in  the  spectra  of  titanium. 
III.  Intensities  in  super-multiplets  of  Ti  I, 
6.  R.  Harrison  (J.  Opt.  Soc.  Amer.,  1929,  19,  109— 
133 ;  ef,  this  vol.,  860). — The  intensities  of  93  lines 
of  the  complex  super- mult iplet  of  Ti  i,  *D*FGf— 
HFGFfDP\  arising  from  the  transition  [(3d)24s]4p— 4d, 
parent  term  a*F\  have  been  measured,  and  also  those 
of  31  lines  of  the  simple  super-multiple t  BDfFG*—*Ff 
arising  from  the  transition  [(3d)H?]4p— 5$,  the  inten¬ 
sities  of  which  were  found  to  be  normal  (multiplet 
ratios  8*95  :  7*00  ;  5*30,  theory  requiring  9:7:5). 
The  complex  super-multiple!  has  abnormal  intensities ; 
in  no  multiplet  is  the  summation  rule  obeyed.  For 
the  super-multiplet  as  a  whole  no  single  temperature 
effects  agreement  with  the  rule  either  horizontally  or 
vertically,  the  nearest  approach  being  given  by  a 
temperature  of  2080°  Abs.  The  total  intensities  of 
each  multiplet  after  application  of  the  excitation 
correction  agree  but  roughly  with  Konig’s  formula. 
Inclusion  as  far  as  possible  of  the  corresponding  multi¬ 


ple  ts  in  the  triplet  system,  and  of  all  inter-system  lines, 
effects  but  little  improvement,  and  it  is  concluded 
that  at  least  all  the  lines  originating  from  the  parent 
term  a*F*  by  the  addition  of  an  electron  undergoing 
the  transition  must  be  included.  Besides  the 

intensities  the  intervals  are  in  some  cases  abnormal, 
and  there  is  an  intermingling  of  the  various  levels 
of  the  upper  states  with  one  another  (cf.  Houston, 
this  vol.,  480).  0.  A,  Silberrad. 

Spectra  of  doubly-ionised  vanadium,  V  mr 
and  trip ly»ionised  chromium,  Cr  iv.  H.  E. 
White  (Physical  Rev.,  1928,  [ii],  32,  318).— Doublet 
and  quadruplet  terms  of  the  electron  configurations 
3d3,  3#4af  and  ddHp  have  been  determined  for  V  m 
and  Cr  iv.  Terms  determined  for  3dHp  combine  with 
the  lowest  energy  levels  in  the  spectrum,  3d3,  to  give 
strong  lines  in  the  region  1100  A.  for  V  hi  and  600  A. 
for  Cr  iv ;  the  ionisation  potentials  computed  for  V  m 
and  Or  iv  are  30  and  52  volts,  respectively. 

L.  3.  Theobald. 

Arc  spectrum  of  nickel,  Hi  i,  H.  N.  Russell 
(Physical  Rev.,  1929,  [ii],  34,  821— 857).— Tables  are 
given  of  the  energy  levels  recognised  and  their 
designations;  terms  and  their  combinations;  the 
terms  which  have  been  assigned  to  each  configuration, 
with  the  leading  energy  level  and  the  separations 
between  the  remaining  components  in  order  of  decreas¬ 
ing  j ;  the  quantum  defects,  and  a  table  of  the  wave¬ 
length,  intensity,  and  designation  of  almost  all  the 
known  lines  (107 1)  of  Ni  I.  Included  are  66  lines  from 
the  solar  spectrum  not  yet  found  in  the  laboratory. 
The  spectrum  is  regular,  and  in  accordance  with 
Hund’s  theory.  A  few  of  the  predicted  terms  have 
not  been  found,  but  their  combinations  should  be 
very  faint.  The  principal  ionisation  potential  of  the 
neutral  Ni  atom  is  calculated  to  be  7*606  volts,  corre¬ 
sponding  with  a  double  electron  change  from  the 
configuration  dBs%  to  #.  N.  ML  Bligh. 

Absorption  spectrum  of  nickel  vapour.  Mew 
multiplet  of  nickel  R.  G.  Loyarte  and  A.  T. 
Williams  (Physikai.  Z,,  1929,  30,  634 — 640). — The 
absorption  spectrum  of  nickel  vapour  has  been  studied 
at  2500°  Abs.  and  earlier  results  (A.,  1927,  5,  395,  396, 
607,  910)  have  been  confirmed  and  extended.  Some 
terms  in  the  are  spectrum  of  nickel  have  been  classified 
and  five  new  multiplets  recognised.  The  application 
to  nickel  of  the  equation  has  been  con¬ 

sidered  (NfjN  is  the  ratio  of  excited  atoms  to  total 
atoms  for  deep  levels).  Atoms  like  nickel,  in  which 
the  deep  levels  show  two  different  configurations  the 
term  values  of  which  overlap,  require  the  modified 
formula  NfjN^er<8+'3£>mTf  being  the  energy 

necessary  for  the  transition  from  one  configuration 
to  another  (cf.  this  vol.,  366).  R.  A.  Morton. 

First  spark  spectra  of  zinc  and  cadmium.  Y. 
Takabashx  (Ann.  Physik,  1929,  [v],  3,  27 — 48;  cf. 
Paschen,  A.,  1928,  97 ;  this  vol.,  365). — The  spectra 
of  Zn  n  and  Cd  ii  have  been  photographed  with 
quartz  and  vacuum  grating  spectrographs,  using  the 
negative  glow  of  a  helium  discharge,  small  quantities 
of  the  metal  vapours  being  present.  Analogies  with 
Cu  i  and  Hg  n  have  assisted  in  the  analysis  of  the 
spectra,  the  liberation  of  a  electron  from  the  tenth 
shell  playing  an  important  part.  Wave-lengths,  term 
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values,  and  combinations  are  tabulated.  In  Cd  n 
the  higher  terms  of  series  are  greatly  enhanced,  indi¬ 
cating  preferential  excitation  of  the  metal  atom  by 
means  of  helium  ions,  whereas  the  transformation 
energy  of  the  metastable  helium  atom  in  the  22S 
state  cannot  be  drawn  on  for  this  purpose  (cf.  also 
von  Salis,  A.,  1925,  ii,  334).  It.  A.  Morton. 

First  spark  spectrum  of  arsenic,  As  n.  C.  W. 
Gaktlein  (Physical  Rev.,  1928,  [ii],  32,  320). — The 
spark  spectrum  of  arsenic  below  2300  A.  has  been 
photographed,  using  various  amounts  of  inductance 
in  series  with  the  spark.  The  As  ii  lines  were  present 
even  with  large  amounts  of  inductance,  but  lines  from 
higher  states  decreased  in  intensity  with  an  increase 
in  inductance.  The  spectrum  was  also  characterised 
by  “  long  lines  ”  due  to  glowing  arsenic  vapour.  All 
terms  of  (4p)2  and  4 p5s  have  been  identified  as  well 
as  some  from  the  configuration  4pid}  and  parts  of 
the  terms  due  to  4pBp  have  been  identified  by  lines 
in  the  visible  spectrum  due  to  transitions  into  the 
levels  of  4p5s.  L.  S.  Theobald. 

Second  spark  spectrum  of  selenium.  A.  S. 
Rao  (Z.  Physik,  1929,  58,  251 — 254).— The  second 
spark  spectrum  of  selenium  has  been  mapped  and 
analysed.  A.  J.  Mee. 

New  cadmium  hydride  bands  in  the  ultra¬ 
violet.  E.  Bengtsson  and  R.  Rydberg  (Z,  Physik, 
1929,  57,  648 — 657). — New  CdH+  bands  have  been 
found  over  the  wave-length  range  2200 — 2700  A., 
and  the  conditions  under  which  these  bands  are  excited 
have  been  investigated.  The  separate  bands  may  be 
divided  into  simple  P~  and  /^-branches,  and  the  system 
is  ascribed  to  lZ'- — electron  jumps  of  the  ionised 
cadmium  hydride.  The  intensity  distribution  in  these 
bands  is  discussed.  The  dissociation  energies  of  the 
two  electronic  states  are  calculated  as  2*5  volts  and 
1*9  volts,  respectively,  and  the  ionisation  potential 
of  the  neutral  cadmium  hydride  molecule  as  7*8  volts. 

J.  W.  Smith. 

Carrier  of  the  absorption  and  fluorescence 
bands  observed  in  cadmium  vapour.  W.  Kapus¬ 
cinski  and  A.  JabloNski  (Z.  Physik,  1929,  57,  692 — 
695). — It  is  claimed  that  the  absorption  band  system 
in  the  region  2590 — 2825  A.  attributed  by  Walter 
and  Barratt  (this  vol.,  237)  to  the  CdO  molecule  is 
really  due  to  the  cadmium  Cd2  molecule,  as  stated 
by  Jablonski  (this  vol.,  1)  and  by  Winans  (this  voL, 
481).  Experiments  carried  out  on  the  absorption 
spectrum  of  CdO  vapour  over  the  temperature  range 
500 — 800°  showed  no  signs  of  these  bands.  The 
energy  of  dissociation  of  the  Cd2  molecule  as  calculated 
from  these  bands  supports  the  view  of  the  authors. 

J.  W.  Smith. 

Doublets  and  quadruplets  of  doubly-ionised 
silver,  Agin.  R.  G,  Gibbs  and  H.  E.  White 
(Physical  Rev.,  192S,  [ii],  32,  318— 319).— When  for 
a  sequence  of  isoelectronic  systems  starting  from  any 
element  in  the  periodic  table  the  energy  levels  repre¬ 
senting  possible  electron  configurations  are  plotted 
on  a  Moseley  type  of  diagram,  the  lines  connecting 
corresponding  terras  of  each  successive  element  will  be 
practically  linear.  Further,  the  radiated  frequencies 
resulting  from  electron  transitions  involving  no  change 
in  total  quantum  number  are  displaced  to  higher 


frequencies  by  a  constant  value.  Application  of  these 
considerations  to  the  arc  spectrum  of  Rh  i  and  the 
first  spark  spectrum  of  Pd  ii  has  enabled  some  of  the 
doublet  and  quadruplet  terms  arising  from  4 d9,  4dB5s, 
and  4dB5p  of  the  second  spark  spectrum  of  silver  to 
be  determined.  The  ionisation  potential  of  Ag  m  is 
calculated  to  be  34  volts  approximately. 

L.  S.  Theobald. 

Unclassified  lines  of  the  indium  arc  spectrum. 
J.  G,  Frayne  (Physical  Rev.,  1928,  [ii],  31,  152). — 
Four  of  the  five  unclassified  lines  previously  reported 
are  now  classified ;  the  line  2S58*30  A.  remains 
unclassified.  L.  S.  Theobald. 

Arc  spectrum  of  antimony.  J.  B.  Green  and 
R.  A.  Loring  (Physical  Rev.,  1928,  [ii],  31,  707). — 
The  Zeeman  effect  has  been  studied  for  all  of  the 
stronger  lines  between  2500  and  4033  A.,  and  the  g 
values  of  the  terms  have  been  computed. 

L.  S.  Theobald. 

Structure  of  praseodymium  lines.  A.  S.  King 
(Physical  Rev.,  1928,  [ii],  32,  319). — The  complex 
structure  of  praseodymium  lines  has  been  examined 
in  greater  detail  using  high  dispersion  ;  400  lines 
approximately  from  X  3100  to  6800  A.  have  been 
listed  as  complex,  the  complexity  varying  from 
double  to  six- component  lines.  Lines  compared  in 
furnace,  arc,  and  spark  spectra  apparently  retain  their 
structures  unchanged,  L.  S.  Theobald. 

Platinum  term  values  and  classification. 
P.  J.  Ovrebo  (Physical  Rev.,  1928,  [ii],  31,  1123). — 
Forty  new  intermediate  and  upper  levels  together 
with  three  new  low  levels  have  been  found  for 
platinum.  Combinations  of  these  and  previous  levels 
give  142  lines ;  200  lines  remain  to  be  classified, 
excepting  those  of  low  intensity. 

L.  S.  Theobald. 

Quadruplet  structure  of  the  first  spark  spec¬ 
trum  of  mercury,  Hg  n,  S.  M.  NaudIs  (Ann. 
Physik,  1929,  [v],  3,  1 — 26). — Paschen  (this  vol., 
365)  in  his  work  on  the  doublet  system  of  the  first 
spark  spectrum  of  mercury  found  zDmiS{z  terms 
analogous  to  those  known  for  Au  i  and  Cu  i.  The 
conditions  for  maintaining  a  satisfactory  discharge 
in  mercury  vapour  have  been  worked  out  so  that  the 
unclassified  lines  are  markedly  enhanced  in  intensity. 
Spectra  have  been  recorded  over  the  range  890 — 
8000  A.  for  mercury  vapour  alone,  and  in  the  presence 
of  helium  under  conditions  facilitating  the  recognition 
of  a  number  of  multiplets  belonging  to  the  quadruplet 
system.  The  analogous  spectrum  of  copper  confirms 
the  classification.  Wave-lengths  and  intensities  of 
lines  obtained  with  or  without  helium  are  tabulated 
together  with  term  schemes  and  a  comparison  of 
excitation  potentials  corresponding  with  the  strongest 
lines,  with  measurements  based  on  electron  collisions. 

R.  A.  Morton. 

Densitometer  curves  for  the  green  mercury 
line.  R,.  W.  Wood  (Phil.  Mag.,  1929,  [vii],  8,  205— 
207). — An  examination  of  densitometer  curves  for 
the  green  mercury  line  taken  from  spectrograms  made 
at  right  angles  to  and  end  on  to  the  source  show  that 
the  satellite  at  +0*124  is  absorbed  to  a  much  smaller 
degree  than  that  at  +0*128,  which  is  again  less 
absorbed  than  that  at  +0*085.  The  satellites  at 
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—0*102  and  —0*07  are  nearly  equalised  by  absorption, 
whilst  that  at  —0*237,  in  confirmation  of  the  results 
of  Metcalfe  and  Venkatesaehar  (A.,  1921,  ii,  669), 
shows  no  absorption.  There  is  evidence  of  the 
unsymmetrical  reversal  of  the  main  component. 

A,  E,  Mitchell. 

Effect  of  mercury  vapour  on  the  continuous 
spectrum  of  hydrogen.  H.  Jezewski  (Spraw. 
Prace  Polsk,  Towarz.  Eizycz.,  1927,  3,  161 — 173 ; 
Chern.  Zentr.,  1929,  i,  2857).— In  the  presence  of 
mercury  vapour  the  intensity-  of  the  continuous 
spectrum  of  hydrogen  is  diminished.  Temperature 
changes  do  not  affect  the  distribution  of  the  bands. 
The  dissociation  potential  of  hydrogen,  2*5  volts, 
given  by  Schuler  and  Wolf's  theory  (which  is  criticised) 
is  too  small,  A.  A,  Eldridoe, 

Self-reversed  lines  in  the  spectrum  of  mercury. 
L.  H,  Dawson  and  W.  H.  Crew  {Physical  Eev., 
1928,  [ii],  31,  308;  cf.  this  voL,  1 ), — Spectrograms 
of  the  region  6000—1860  A,  have  been  made  of  a 
mercury  arc  operating  at  the  ordinary  pressure  and 
excited  by  a  condensed  discharge.  Eleven  arc  and 
two  spark  lines  were  self -reversed  and  all  of  the  arc 
lines,  except  2536  A.,  represent  electron  transitions 
originating  on  the  23P  levels,  the  lowest  energy  levels 
of  the  excited  mercury  atom.  Six  of  these  lines  start 
at  23P1,  two  at  23P0,  and  two  at  the  23P2  level,  indi¬ 
cating  an  accumulation  of  electrons  on  the  supposed 
least  stable  orbit.  The  arc  when  excited  by  4000, 
8000,  and  16,000  kilocycles  at  5,  1,  and  0*5  amp., 
respectively,  gives  sharp  atomic  lines  as  well  as 
molecular  bands  coincident  with  those  usually  ob¬ 
served  in  fluorescing  mercury  vapour, 

L,  S.  Theobald. 

Nature  of  the  production  of  one  of  the  spark 
lines  of  mercury  and  the  determination  of  mean 
life.  L.  R.  Maxwell  (Physical  Rev.,  1928,  [ii],  31, 
11 10). — The  variation  of  intensity  of  the  line  4797  A., 
measured  for  different  positive-ion  currents,  is  the 
same  for  all  points  along  the  line  and  is  approximately 
proportional  to  the  ion  current,  indicating  that  the 
line  results  from  a  single  electron  collision  with  the 
neutral  atom.  The  mean  life  is  of  the  order  10~7  sec. 

L.  S.  Theobald. 

Voltage-intensity  relations  of  29  lines  of  the 
mercury  spectrum,  P.  B.  Taylor  (Physical  Rev., 
1928,  [ii],  31,  1135). — Data  for  the  variation  in 
intensity  with  voltage  of  29  lines  between  2378  and 
4108  A.  arc  given.  L.  S.  Theobald. 

Critical  potentials  below  4*7  volts  for  negative 
ion  formation  in  mercury  vapour.  W.  M. 
Nielsen  (Physical  Rev.,  1928,  [ii],  31,  1134), — The 
critical  potentials  observed  below  4*7  volts  are  0*4, 
0*8,  1*4,  1*8,  2*3,  and  2*7  volts,  and  are  ascribed  to 
the  mercury  molecule.  The  magnitude  of  such 
negative-ion  currents  increases  faster  than  the  first 
power  of  the  vapour  pressure.  L.  S.  Theobald. 

Continuous  spectrum  of  mercury.  L.  H. 
Dawson  and  W.  H.  Crew  (Physical  Rev.,  1928,  [ii], 
32,  1109). — Band  maxima  observed  in  an  arc  at 
atmospheric  pressure,  excited  by  high  voltage  and 
low  current  density,  are  at  4500,  3300,  and  2350  A. ; 
no  continuous  radiation  is  emitted  in  the  region 
2536 — 2350  A,  under  these  conditions,  but  on  increas¬ 


ing  the  current  the  bands  broaden  in  both  directions 
to  fill  this  gap,  L.  S.  Theobald. 

Intensities  of  the  lines  of  the  mercury  spec¬ 
trum.  E.  O.  Hulburt  (Physical  Rev,,  1928,  [ii], 
31,  1109), — The  total  radiation  measured  with  a 
thermocouple  in  the  region  6000 — 2300  A.  from  a 
quartz  mercury  lamp  filled  with  vapour  at  the  ordinary 
pressure  was  1*54  xlO8  erg  seer1.  This  gives  about 
50  quanta  emitted  per  atom  per  second.  The  line 
intensities  were  measured.  The  temperature  of  the 
excited  atoms  derived  graphically  was  of  the  order 
of  103  degrees.  L.  S.  Theobald. 

Turning  impulse  and  effective  cross-section 
in  chemical  reactions,  H.  Betttler  and  E. 
Rabinowttsch  (Z.  Elektrocbera.,  1929,  35,  623—625). 
—Theoretical.  The  bands  of  mercury  hydride  and 
the  cyanogen  spectra  ore  discussed. 

H.  T.  S.  Britton. 

Excitation  of  radiation  by  metals  by  after- 
glowing  mercury  vapour.  K,  Narkiewicz- Jodko 
(Spraw,  Prace  Polsk.  Towarz.  Fizycz.,  1928,  3,  257 — 
266 ;  Ohem.  Zentr.,  1929,  i,  3068). — The  following 
lines  were  observed  with  various  metals  or  their  salts  : 
sodium  5895*9,  5889*9;  potassium  7899,  7665,  4047, 
4044;  lithium  6707*8,  6104,  4602 ;  caesium  4593, 4555 ; 
strontium  6892,  4607;  rubidium  7950,  7811,  6298*5, 
6206*5,  4215*5,  4201*8;  barium  5536;  cadmium 
6438*5,  4799*9,  4678*1 ;  thallium  3775 ;  calcium  6572, 
4226*7  A,  A.  A.  Eldrxdge. 

Total  emissive  power  of  bismuth.  W,  del 
Regno  (Atti  R.  Accad,  Lineei,  1929,  [vi],  10,  77— 
83) . — Measurements  of  the  total  emi&sivity  of  bismuth 
have  been  made  at  temperatures  between  40°  and 
250°.  The  theoretical  formula  which  express  the 
emissivity  of  metals  in  terms  of  their  specific  electrical 
resistance  do  not  hold  in  the  case  of  bismuth.  The 
experimental  values  of  the  total  emissivity  are  much 
smaller  and  of  the  reflecting  power  greater  than  the 
theoretical  values.  These  differences  are  due  to 
divergences  in  the  expression  for  the  emissivity 
e^KTm  of  the  K  term,  which  is  a  function  of  the 
specific  resistance.  The  experimental  and  theoretical 
values  of  the  exponent  m  show  good  agreement.  The 
larger  experimental  value  of  the  reflecting  power 
compared  with  the  theoretical  indicates  that  in  the 
case  of  bismuth  not  only  the  free  electrons,  but  also 
those  in  the  atoms  of  the  lattice  take  part  in  the 
phenomenon  of  reflexion.  0.  J.  Walker. 

Zeeman  effect  of  hyperfine  structure  and  mag¬ 
netic  moment  of  the  bismuth  nucleus.  E,  Back 
and  S.  Goudsmzt  (Physical  Rev.,  1928,  [ii],  31,  1125; 
cf.  A.,  1928,  340).— Analysis  of  the  hyperfme  structure 
of  the  bismuth  lines  and  energy  levels  shows  that  the 
bismuth  nucleus  probably  possesses  a  mechanical 
moment  of  momentum,  and  an  undetected  magnetic 
moment.  The  nuclear  moment  is  probably  not  pro¬ 
duced  by  moving  or  spinning  electrons  in  the  nucleus 
but  by  positive  particles,  L.  S.  Theobald. 

High-frequency  spark  discharge  in  air.  T. 
Nishi  and  Y.  Ishiguro  (Bull.  Jnst.  Phys.  Chem. 
Res.  Tokyo.  1929,  8.  817 — 830). — The  characteristics 
of  spark  discharges  in  air  between  electrodes  of  various 
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shapes  have  been  studied  at  frequencies  of  91,000 
and  196,000  cycles.  At  the  higher  frequency  the 
corona  becomes  shorter  and  the  sparking  potential 
is  in  many  cases  increased.  In  many  ways  high- 
frequency  spark  discharges  resemble  low-frequency 
arc  discharges.  H.  F.  Gillre. 

Mechanism  of  spark  discharge  in  air  at  the 
ordinary  pressure.  L.  B.  Loer  (Science,  1929,  69, 
509 — 512;  J.  Franklin  Inst.,  1928,  205,  305). — Theo¬ 
retical.  Townsend’s  theory  is  discussed  in  the  light 
of  recent  work  and  a  new  mechanism  suggested. 

L.  S.  Theobald. 

Spark  spectrum  of  thallium,  T1 II.  Term 
analysis.  Fine  structure  of  lines.  J.  C.  Mc¬ 
Lennan,  A.  B.  McLay,  and  M.  F.  Crawford  (Proc. 
Roy.  Soc.,  1929,  A,  125,  570—578 ;  cf.  this  vol., 
366).- — The  study  of  the  thallium  spark  spectrum  has 
been  extended  from  the  ultra-violet  to  the  visible 
and  near  infra-red  regions.  Spectra  of  the  spark  in 
air  between  thallium  metal  electrodes  were  photo¬ 
graphed  from  8500  to  1850  A.  with  Hilger  glass  and 
quartz  prism  spectrographs,  and  spectra  of  a  con¬ 
densed  oscillatory  discharge  between  aluminium  ter¬ 
minals  in  an  evacuated  quartz  tube  containing  heated 
thallium  vapour  were  photographed  also  from  7000 
to  2100  A.  The  wave-lengths  in  the  latter  ease  were 
except! unally  clear.  Many  of  the  Tin  lines  showed 
fine  structure,  the  magnitudes  of  the  line  separations 
in  numerous  cases  being  much  greater  than  any 
hitherto  reported  in  an  atomic  spectrum.  A  few 
fine-structure  term  intervals  are  deduced  directly  by 
a  wave -number  analysis  of  the  line  components,  and 
a  number  of  fine -structure  patterns  are  interpreted 
on  the  basis  that  the  Back-Goudsmit  vector  relation 
F—J +7  is  valid,  that  the  selection  rule  or 

0  holds,  and  that  7=0*5  for  Tin;  The  ionisation 
potential  is  estimated  to  be  approximately  20*5  volts. 

L.  L.  Bircumshaw. 

Spectra  of  metals  in  explosions  of  gaseous 
mixtures.  S.  Kalandyk,  L.  Kozlowski,  and 
T.  Tucholski  (Spraw.  Praee  Polsk.  Towarz.  Fizycz., 
1928,  3,  241—255;  Chem.  Zentr.,  1929,  i,  3068— 
3069) . — Mixtures  of  oxygen  with  hydrogen,  carbon 
monoxide,  or  coal  gas  were  exploded  in  presence  of 
finely-divided  metallic  salts,  and  the  spectra  were 
examined.  That  of  strontium  chloride  is  identical 
with  the  spectrum  of  the  salt  in  the  hydrogen-oxygen 
flame.  With  calcium  chloride  the  spark  lines  H  and 
K  aro  increased  in  intensity  and  the  characteristic 
bands  between  3969  and  3652  A.  disappear.  With 
ferrous  sulphate  and  cupric  chloride  the  spectrum  is 
almost  identical  with  the  flame  spectrum. 

A.  A.  Eldridge. 

Intensity  of  the  Stark  effect  in  the  direction 
of  the  lines  of  force.  H.  Mark  and  R,  Wierl  (Z. 
Physik,  1929,  57,  494 — 500;  cf.  this  vol.,  963). — It 
is  shown  that  the  intensity  distribution  of  the  electric 
vector  of  the  light  along  the  electric  field  is  asym¬ 
metrical.  The  longer  wave -halves  of  the  components 
are  in  good  agreement  with  Schrodinger’s  theory. 

A.  J.  Mee. 

Quantum  mechanical  problem  of  ionisation 
in  the  Stark  effect.  J.  Kudar  (Z.  Physik,  1929, 
57,  705 — 709). — Mathematical.  J.  W.  Smith. 


Explanation  of  the  spectrum  of  the  aurora. 
V.  M.  Slepher  and  L.  A.  Sommer  (Naturwiss.,  1929, 
17,  802 — 803). — In  photographing  the  aurora  spec¬ 
trum  a  new  line  of  wave-length  5206  A.  was  found, 
in  addition  to  the  usual  lines.  This  line  can  be 
explained  in  a  similar  way  to  the  5577*350  A.  line, 
viz.,  as  a  transition  between  deep  metastable  terms. 
It  is  a  lino  of  the  spectrum  of  the  neutral  nitrogen 
atom.  A.  J.  Mee. 

Nucleus  as  radiator.  W.  M.  Hicks  (Phil.  Mag., 
1929,  [vii],  8,  108 — 114). — A  general  account  is  given 
of  radiation  phenomena  the  origin  of  which  is  con¬ 
sidered  to  be  in  the  nucleus  of  the  atom.  The  general 
considerations  are  based  on  the  classical  electro¬ 
magnetic  theory  of  light.  A.  E.  Mitchell. 

Second  spark  spectrum  of  lead.  A.  S.  Rao 
and  A.  L.  Narayan  (Nature,  1929,  124,  794). — Sup¬ 
port  is  adduced  for  the  authors’  results  (A.,  1928, 
1067).  A.  A.  Eldridge. 

Total  radiation  from  polished  and  soot- 
covered  nickel.  B.  T.  Barnes  (Physical  Rev., 
1929,  [ii],  34,  1026 — 1030 ;  cf.  Utterback,  this  vol., 
1212). — Total  emissivity  values  for  soot-covered  nickel 
range  from  0*92  at  400°  Abs.  to  a  minimum  of  0*81 
at  800°  Abs.,  rising  to  0*86  at  1100°  Abs.  The  value 
for  polished  nickel  was  0*205  at  1400°  Abs. ;  at  400° 
Abs.  it  was  0*087  before  heating  to  incandescence 
and  0*063  afterwards.  At  intermediate  temperatures 
there  were  similar  differences  due  to  surface  changes 
during  the  initial  heating.  N.  M.  Bligh, 

Single  crystal  cathodes.  K.  G.  Em  elk  us  and 
J.  W.  Beck  (Phil.  Mag.,  1929,  [vii],  8,  121—125).— 
It  has  been  shown  that  a  single  crystal  of  pyrites 
behaves  similarly  to  an  ordinary  piece  of  polycrystall¬ 
ine  metal  when  used  as  the  cathode  for  glow  dis¬ 
charges  in  various  gases.  It  is  therefore  considered 
that  the  work  function  of  a  single  crystal  does  not 
change,  as  suggested  by  Linder  (A.,  1928,  8),  from 
one  face  to  another.  From  the  values  of  the  normal 
cathode  potential  fall  in  various  gases  the  work 
function  of  pyrites  for  electrons  is  calculated  to  be 
4*S  volts.  A.  E.  Mitchell. 

X-Ray  diffracting  power  of  copper  and  iron 
for  molybdenum  and  copper  radiation.  (Miss) 
H.  Armstrong  (Physical  Rev.,  1929,  [ii],  34,  931 — 
936). — Ionisation  spectrometer  measurements  were 
made  of  the  intensity  of  reflexion  of  the  Ka  doublet 
of  molybdenum  and  copper  from  copper  and  iron 
powders.  From  the  relative  intensities  of  reflexion 
from  the  different  planes  of  the  powdered  crystals  the 
relative  atomic  scattering  factors  F  for  these  reflexions 
were  calculated,  and  referred  to  an  absolute  value 
through  the  (220)  reflexion  of  sodium  chloride.  The 
absolute  values  of  F  are  shown  as  functions  of  sin  0/X, 
where  0  is  the  angle  of  reflexion.  The  curves  for  copper 
and  molybdenum  are  not  coincident,  which  suggests 
that  for  sodium  chloride  is  not  the  same  for  copper 
as  for  molybdenum  radiation,  and  that  F  is  not 
independent  of  the  wave-length.  N.  M.  Bligh. 

Short  exposure  times  with  X-ray  diagrams. 
H.  Mark  and  G.  von  Susich  (Naturwiss.,  1929,  17, 
803 — 804). — Special  apparatus  is  used  in  order  to 
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obtain  X-ray  diagrams  with  the  shortest  possible 
exposures.  Examples  are  given  of  the  application  of 
the  method  to  the  determination  of  the  structure  of 
the  diamond  and  pentaerythritol,  and  to  following 
the  progress  of  the  action  of  sodium  hydroxide  on 
cellulose,  A.  J.  Mee. 

Total  reflexion  of  long  wave-length  X-rays. 
M.  Schon  <Z.  Physik,  1920,  58,  165— 182).— An 
apparatus  is  described  for  measuring  the  angle  of  total 
reflexion  of  long  wave-length  X-radiation  (3 — 13  A.). 
Results  are  given  for  the  total  reflexion  at  glass, 
diamond,  quartz,  and  aluminium  surfaces.  In  the 
region  of  normal  dispersion  the  limiting  angles  of 
total  reflexion  agreed  with  those  calculated  from  the 
Drude-Lorcntz  theory.  For  aluminium  in  the  region 
of  the  X- level  anomalous  dispersion  was  found.  No 
quantitative  results  can  be  given  in  support  of  Fresnel’s 
reflexion  law,  although  there  is  qualitative  agreement. 

A.  J.  Mee. 

Reflexion  of  the  Ka  line  of  carbon  from  glass. 
E.  Dersiiem  (Physical  Rev.,  1929,  [ii],  34,  1015 — 
1020). — A  vacuum  spectrographie  method  is  described 
by  which  the  intensities  of  the  rays  of  very  soft  mono¬ 
chromatic  X-radiation  (the  Xa  lino  of  carbon,  44-6  A.) 
reflected  from  a  mirror  could  be  compared  photo¬ 
graphically  for  glancing  angles  of  incidence  from  1° 
to  8°.  The  reflected  intensity  at  8°  was  less  than 
4%  of  that  at  1°.  The  reflexion  intensity-glancing 
angle  curve  shows  no  sharp  change  of  slope,  indicating 
that  absorption  effects  so  modify  the  intensity  of  the 
reflected  ra}5"  as  to  obscure  any  sudden  change  at  the 
critical  angle  for  this  order  of  wave-length. 

N.  M,  Rligii. 

Reflexion  of  X-rays  from  platinum  films 
sputtered  on  glass.  H.  E.  Stauss  (Physical  Rev., 
1929,  [ii],  34,  1021—1025 ;  cf.  A.,  1928,  574).— Using 
the  method  of  Edwards  (cf.  A.,  1927,  921)  a  variation 
of  the  critical  angle  of  reflexion  with  the  thickness  of 
the  platinum  film  was  found  as  in  the  case  of  nickel. 
Variations  were  found  in  the  critical  angles  of  several 
silver  films  identically  sputtered.  On  five  photo¬ 
graphic  films  corresponding  with  five  sputtered  films, 
four  of  platinum  and  one  of  nickel,  the  reflected  beam 
was  the  limit  of  a  much  weaker  beam.  Angles  of 
deviation  from  the  primary  beam  of  1°  6'  to  1°  46' 
were  measured.  N.  M,  Bligh. 

Fine  structure  of  X-ray  absorption  edges.  D. 
Coster  and  M.  Wolf  (Nature,  1929,  124,  652 — 
653). — -X- Absorption  spectra  of  copper  and  zinc 
exhibit  considerable  differences;  the  former  gives  a 
complex  fine  structure,  whilst  the  latter  does  not. 
With  metallic  or  combined  zinc  the  3/-shell  is  com¬ 
plete,  whilst  this  is  not  the  case  with  copper. 

A.  A.Eldridge. 

K  X-Ray  absorption  edge  of  iron.  H.  R. 
Voorhees  and  G.  A.  Lindsay  (Physical  Rev.,  1928, 
[ii],  31,  306). — The  iron  in  crystals  of  pyrite,  haematite, 
arsenopyrite,  epidote,  or  lepidomelanc  gives  the 
characteristic  K  absorption  edge  without  the  use  of 
any  other  absorbing  screen.  Screens  of  iron  com¬ 
pounds  and  of  electrolytic  iron,  using  a  sylvan  crystal 
reflector,  also  gave  the  absorption,  a  complicated  fine 
structure  of  the  edge  extending  over  200  volts  being 
observed.  It  is  supposed  that  a  part,  at  least,  of 


the  fine  structure  is  due  to  simultaneous  ejection  of 
two  or  more  electrons  from  the  atom. 

L.  S.  Theobald. 

Fine  structure  in  the  K  series  of  molybdenum. 
B.  Davis  and  H.  Purks  (Physical  Rev.,  1928,  [li], 
31,  306). — The  fine  structures  observed  with  the 
increased  resolving  power  obtained  by  proper  arrange¬ 
ment  of  the  crystals  in  the  double  X-ray  spectrometer 
are  described.  L.  S.  Theobald. 

Reflexion  of  soft  X-rays  from  aluminium. 
S.  D.  German  and  C.  B.  Bazzonx  (Physical  Rev., 
1928,  [ii],  31,  1117). — Soft  X-rays  of  range  40—300 
volts  have  been  passed  through  a  slit  system  and  then 
reflected  from  a  polished  aluminium  mirror  in  a  high 
vacuum.  The  curves  obtained  by  plotting  reflecting 
power  against  voltage  and  against  grazing  angle  are 
described.  L.  S.  Theobald. 

Indices  of  refraction  of  platinum  for  X-rays 
of  long  wave-length.  E.  Dersiiem  (Physical  Rev., 
1928,  [ii],  31,  305). — The  indices  of  refraction  of 
platinum  measured  over  the  range  1*279 — 7*01  A. 
have  values  from  27*3xl0~6  to  663 X  KH  for  1  — ja. 

L.  S.  Theobald. 

Refractive  indices  of  silver  in  the  wave-length 
range  2—1  A.  E.  Dersiiem  (Physical  Rev.,  1928, 
[ii],  31,  1117 ;  cf.  this  vol.,  747). — The  dispersion 
curve  obtained  shows  a  depression  in  the  values  of  S 
on  both  sides  of  the  Ll  absorption  limit  wave-length, 
with  a  greater  depression  midway  between  the  Ln 
and  Lul  limit  wave-lengths.  In  all  substances  so  far 
examined  8  rises  rapidly  with  increasing  wave-length 
between  6  and  7  A. ;  for  silver  it  increases  54%  to  a 
value  of  666  x  lCH5  at  7  A.  L.  S.  Theobald. 

Absorption  coefficient  of  some  gases  for  short¬ 
wave  X-rays.  K.  Schocken  (Z.  Physik,  1929,  58, 
39 — 47). — The  absorption  coefficient  of  air,  oxygen, 
nitrogen,  and  argon  was  measured  for  different  wave¬ 
lengths.  An  apparatus  for  measuring  the  absorption 
of  gases  at  high  pressures  is  described.  The  results 
fit  a  formula  only  when  the  scattering  absorption 
coefficient  is  assumed  independent  of  wave-length. 

A.  B.  D.  Cassie. 

Photo-ionisation  in  liquids  and  crystals  and 
the  dependence  of  the  frequency  of  X-ray  absorp¬ 
tion  edges  on  chemical  constitution.  L.  Pauling 
(Physical  Rev.,  1929,  [ii],  34,  954 — 963). — A  relation 
is  found  between  the  electron  affinity  X,  the  average 
potential  energy  of  a  free  electron  WQ  in  the  liquid 
or  crystal,  and  the  diamagnetic  susceptibility.  The 
value  3*81  volt-electrons  is  deduced  for  the  electron 
affinity  of  water.  Observed  values  of  long  wave¬ 
length  limits  for  ultra-violet  absorption  leading  to 
photo-ionisation  in  crystals  of  alkali  halides  give 
electron  affinities  for  the  crystals  corresponding  with 
a=0'8  in  the  relation  E=aW0i  from  which  it  is  found 
that  the  diamagnetic  susceptibilities  of  the  silver 
halides  are  of  the  order  of  magnitude  to  give  electron 
affinities  of  the  crystals  sufficient  to  allow  photo¬ 
ionisation  of  the  halide  ions  by  visible  light,  as  in  the 
primary  photo-sensitisation  of  a  photographic  plate. 
Shifts  in  the  X  edge  of  chlorine  in  various  crystals 
and  of  potassium  in  its  halides  are  predicted,  and 
found  to  agree  well  with  those  observed  in  the  alkali 
halides,  supporting  the  view  that  the  main  factors  in 
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producing  shifts  of  the  edges  in  these  cases  are  tho 
electrostatic  potential  and  the  electron  affinity  of  the 
crystals.  N.  M.  Bligh. 

Ionisation  of  solid  dielectrics  by  X-rays. 
Investigations  on  ceresin,  D.  Naslebov  and 
P,  Scharavski  (Ann.  Physik,  1929,  [v],  3,  63—90),— 
The  processes  occurring  in  ceresin  when  exposed  to 
the  action  of  X-rays  are  probably  of  ionic  origin. 
The  curve  intensity /ionisation  current  is  parabolic, 
indicating  that  the  current  is  proportional  to  the 
square  root  of  the  intensity  of  the  incident  radiation. 
Over  the  range  322 — 1600  volts  the  ionisation  current 
is  strictly  proportional  to  the  voltage,  but  it  is  noted 
that  other  workers  have  not  observed  this  strict 
•validity  of  Ohm’s  law.  Persistent  after-effects  have 
been  recorded  with  ceresin  and  it  is  thought  that  the 
phenomena  are  due  to  the  slowness  of  ionic  processes 
in  solids.  Fatigue  phenomena  in  the  .irradiation 
processes  have  been  studied  in  some  detail. 

R.  A.  Morton. 

Photo-ionisation  of  potassium  vapour.  E.  0. 
Lawrence  and  N,  E.  Edlefsbn  (Physical  Rev., 
1929,  [ii],  34,  1056 — 1060) . — Using  a  space-charge- 
neutralisation  method  (cl  this  vol.,  1121)  the 
variation  with  wave-length  of  the  ionisation  per  unit 
light  intensity  in  potassium  vapour  was  studied.  The 
ionisation  efficiency  shows  a  maximum  at  the  series 
limit  2856  A.,  and  another  three  times  as  great  at 
2340  A.;  a  minimum  value  is  found  near  2700  A. 
Good  agreement  with  former  results  (cl  A.,  1925,  ii, 
831)  is  shown.  Ionisation  by  wave-lengths  longer 
than  the  series  limit  is  probably  due  to  the  absorption 
of  principal  series  lines.  The  increase  of  ionisation 
efficiency  beyond  the  series  limit  is  probably  not  a 
molecular  phenomenon,  the  observed  dependence  on 
wave-length  being  most  likely  an  atomic  property  of 
potassium.  N.  M.  Bligh. 

Ionisation  potential  of  hydrogen  atoms  from 
the  point  of  view  of  the  electromagnetic  quantum 
theory  and  polarisation  of  light  from  canal  rays. 
C.  L.  Saoui  (Physical  Rev.,  1928,  [ii],  31,  1110). — 
Theoretical.  A  hydrogen  atom  appears  to  result  from 
a  collection  of  about  1800  electrons  distributed  in 
60  energy  levels  in  which  the  density  of  the  electrons 
is  proportional  to  the  energy  of  each  level.  The 
electrons  of  the  level  2£{(l/3)2— (1/4)2)  would  be  more 
easily  ejected  by  bombarding  electrons,  and  13  78  volts 
is  the  ionisation  potential  found  in  this  case.  Polaris¬ 
ation  of  light  from  canal  rays  is  attributed  to  a  com- 
ponent  of  the  oscillating  electrons  parallel  to  the 
motion  of  the  hydrogen  atoms ;  this  would  not  be 
uniform,  but  would  result  in  a  kind  of  wave. 

L,  S.  Theobald. 

Critical  potentials  of  metals.  H.  B.  Wahlin 
(Physical  Rev,  1928,  [ii],  31,  155;  cf.  A,  1928, 
1068). — Critical  potentials  in  the  ^vapours  of  copper, 
silver,  and  nickel  in  the  regions  0 — 11,  0 — 8,  0 — 17 
volts,  respectively,  have  been  found,  and  some  of 
them  identified  as  optical  levels.  L.  S.  Theobald. 

Relation  between  the  cathode  fall  of  potential, 
the  length  of  the  dark  space,  and  the  current  in 
the  electric  discharge  through  gases.  (Sir)  J.  J. 
Thomson  (Phil.  Mag.,  1929,  [vii],  8,  393 — 409).— 
Mainly  mathematical.  Certain  relations  between  the 


electron  energy,  ionisation  potential,  pressure,  and 
current  density  are  defined,  by  means  of  which  the 
relation  between  the  thickness  of  the  dark  space, 
cathode  fall  of  potential,  and  current  can  be  found 
both  for  the  normal  and  abnormal  discharge.  In  the 
latter,  the  P.D.  increases  and  the  thickness  of  the 
dark  space  diminishes  as  the  current  increases.  A 
transverse  magnetic  field  diminishes  both  the  thickness 
of  the  dark  space  and  the  P.D.  required  to  produce  a 
very  short  spark.  An  experimental  proof  of  the  latter 
result  is  described.  It  is  concluded  that  the  electronic 
collisions,  although  sufficient  to  account  for  the  greater 
part  of  the  ionisation,  require  to  be  supplemented  by 
other  processes  such  as  radiation.  An  experiment  is 
described  showing  the  great  effect  on  the  discharge 
produced  by  radiation  from  the  negative  glow. 

N.  M.  Bligh. 

Photo-ionisation  of  csesium  vapour.  F.  L. 
Mokler,  C.  Boeckner,  R.  Stair,  and  W>  W.  Cob- 
lentz  (Science,  1929,  69,  479). — The  photo-ionisation 
of  caesium  vapour  has  been  redetermined  using  an 
ionisation  chamber  designed,  to  reduce  the  surface 
photo-electric  effect  of  the  radiation  to  a  minimum. 
The  caesium  sensitivity  has  a  maximum  at  3184  A. 
'which  falls  rapidly  to  about  15%  of  this  value  at 
2700  A.  The  mercury  line  3130  A.  has  the  greatest 
effect  of  all  lines  giving  78%  of  the  photo-ionisation. 
The  computed  value  of  &3*30  is  1*85  X  10~1D  at  pressures 
ranging  from  0*005  to  0*06  mm.  (corresponding  with 
temperatures  of  146°  and  201°)  and  the  value  of  /%184 
derived  from  the  spectral  sensitivity  curve  is  2*3± 
0*2xl0~w.  The  disagreement  with  Little’s  value  of 
&3i3o==2*2x  is  unexplained.  L.  S.  Theobald. 

Talbot’s  law  in  photo-electric  cells.  N.  Camp¬ 
bell  (Phil.  Mag.,  1929,  [vii],  8,  63—64). — The  results 
of  Carruthers  and  Harrison  (ibid.,  7,  792)  arc  dis¬ 
cussed.  It  is  suggested  that  the  fatigue  phenomena 
observed  must  bo  due  to  temperature  changes,  since 
these  are  mainly  responsible  for  the  redistribution  of 
gas  and  metal  films  in  the  cell  associated  with  these 
phenomena.  It  is  also  pointed  out  that  near  the 
sparking  potential  of  a  gas- filled  cell  the  form  of  the 
voltage  characteristic  and.  the  magnification  due  to 
ionisation  by  collision  vary  with  the  illumination  and 
that  under  such  conditions  Talbot’s  law  cannot  be 
general.  A.  E.  Mitchell, 

Talbot’s  law  in  photo-electric  cells.  T.  H. 
Harrison  and  W.  S.  Btiles  (Phil.  Mag.,  1929,  [vii], 
8,  64 — 65). — The  points  raised  by  Campbell  (cf.  pre¬ 
ceding  abstract)  are  discussed  and  it  is  claimed  that 
there  is  no  essential  difference  in  the  points  of  view. 

A,  E,  Mitchell. 

Mechanism  of  photo-electric  emission.  J.  H. 
Hsu  (Physical  Rev.,  1928,  [ii],  31,  311). — Theoretical. 
On  the  assumption  that  when  a  quantum  of  radiation 
strikes  an  atom  its  energy  content  is  shared  by  the 
valency  electron  and  the  core  of  the  atom,  a  theory 
to  explain  the  mechanism  of  photo-electric  emission 
is  put  forward.  According  to  this  theory,  the  work 
function,  hvQi  should,  in  general,  be  equal  to  the 
lowest  resonance  potential,  and  for  weak  illumination 
and  long  wave-length,  the  relation  between  photo¬ 
electric  emission  and  the  intensity  of  incident  light 
should  not  be  linear.  L.  S.  Theobald. 
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Effect  of  toluene  on  the  photo-electric  be¬ 
haviour  of  mercury.  D.  Roller  (Physical  Rev., 

1928, [ii],32, 323). — The  introduction  of  toluene  vapour 
into  an  evacuated  photo-electric  cell  containing  freshly- 
distilled  mercury  increases  the  sensitivity,  and  shifts 
the  threshold  towards  the  red.  L.  S.  Theobald. 

Emission  electricity  by  incandescent  tungsten 
in  iodine  vapour.  S.  Kalandyk  (J.  Phys.  Radium, 

1929,  [vi],  10,  337 — 344). — Iodine  vapour  diminishes 
the  positive  emission  of  a  new  tungsten  filament,  but 
does  not  affect  a  previously  heated  one.  It  increases 
the  negative  emission  from  tungsten  particularly  at 
temperatures  lower  than  incandescence.  Whilst  it 
diminishes  the  emission  from  thoriated  tungsten  it 
does  not  affect  that  from  tungsten  oxide. 

W.  E.  Downey. 

Influence  of  outgassing  the  cathode  on  the 
cathode  fall.  G.  Barth  (Ann.  Physik,  1929,  [v], 
3,  253 — 269). — The  gas  dissolved  in  the  metal  of  the 
cathode  is  concerned  in  the  processes  occurring  at  the 
cathode  of  a  glow  discharge.  The  cathode  fall 
increases  with  diminution  of  gas  and  decreases  when 
the  cathode  is  recharged  with  gas.  Photo-electric 
measurements  on  heated  metal  foil  indicate  a  con¬ 
nexion  with  the  capacity  of  the  cathode  to  emit 
secondary  electrons.  R.  A.  Morton. 

Effect  of  canal  rays  on  alkali  chlorides.  N. 
Embirixos  (Ann.  Physik,  1929,  [v],  3,  91 — 111) . — 
The  bombardment  of  alkali  chlorides  by  means  of 
canal  rays  gives  rise  to  the  emission  of  both  electrons 
and  ions.  The  ion  emission  per  positive  particle 
increases  with  increasing  velocity  of  the  canal  rays. 
Other  things  being  equal,  the  ion  emission  increases 
with  increasing  atomic  number  of  the  metal.  The 
emission  of  series  lines  at  the  surfaco  of  the  salts 
requires  a  certain  minimum  current  density  of  positive 
rays  below  which  only  the  fluorescence  effect  for 
lithium  and  sodium  chlorides  can  be  detected.  In 
addition  to  arc  lines,  a  few  metallic  spark  lines  can  be 
obtained  for  sodium  and  potassium  chlorides,  but  the 
arc  lines  are  much  more  intense  than  the  spark  lines. 
The  arc  lines  are  emitted,  although  weakly,  from  the 
gas  space  surrounding  the  brightly  luminous  layer  of 
vapour,  but  the  spark  lines  are  localised  in  the  glowing 
vapour.  The  intensity  of  the  spark  lines  can  be 
affected  by  an  electric  field,  a  field  capable  of  acceler¬ 
ating  the  emitted  ions  enhancing  the  intensity  of  the 
spark  lines  with  respect  to  the  arc  lines  and  a  retarding 
field  exerting  the  opposite  effect.  R.  A.  Morton. 

Polarisation  of  light  from  canal  rays.  F.  G. 
Slack  (Physical  Rev.,  1928,  [ii],  31,  312). — The  partial 
polarisation  of  light  emitted  at  right  angles  to  a 
stream  of  hydrogen  canal  rays  is  explained  on  the 
theory  that  an  atom,  excited  to  a  state  characterised 
by  a  combination  of  quantum  numbers  which  places 
the  centre  of  gravity  of  the  electronic  charge  well  away 
from  the  nucleus,  favours  a  transition  resulting  in 
light  polarised  with  the  electric  vector  parallel  to  the 
axis  connecting  the  nucleus  and  point  of  average 
charge,  whilst  an  atom  excited  into  the  state  of  the 
same  quantum  number  but  with  a  combination  placing 
the  charge  closer  to  the  nucleus  favours  a  transition 
which  results  in  light  polarised  at  right  angles  to  this 
axis.  L.  S.  Theobald. 


Selective  absorption,  and  reflexion  of  slow 
electrons  at  metals.  E.  Ruff  (Z.  Physik,  1929, 
58,  145 — 164 ;  cf.  this  vol.,  862), — The  absorption  of 
slow-moving  electrons  (4 — 40  volts)  is  investigated  and 
it  is  found  that  where  there  is  good  absorption  there 
is  also  good  reflexion.  A  selective  absorption  maxi¬ 
mum  corresponds,  at  equal  voltage,  with  a  selective 
reflexion  maximum.  The  results  are  grouped  accord¬ 
ing  to  the  position  of  the  metal  in  the  periodic  table. 
The  shape  of  the  absorption  curve  is  characteristic 
for  elements  in  each  vertical  series  of  the  table.  In 
such  a  series,  the  position  of  the  maximum  show's  a 
progressive  displacement  with  increase  of  atomic 
number.  The  absorption  and  reflexion  decrease 
rapidly  with  increasing  velocity  of  radiation.  There 
is,  therefore,  a  larger  transmission  through  metals  for 
slow  electrons  than  for  fast  ones. 

In  deciding  the  shape  of  the  absorption  curves,  the 
outer  electrons  of  the  atom  play  a  great  part,  since 
there  is  similarity  between  the  curves  for  elements 
in  the  same  vertical  series  and  because  the  number 
of  maxima  in  the  curves  depends  on  the  series  of  the 
element.  Experiment  shows  that  in  the  copper  scries 
there  is  one  maximum,  in  the  magnesium  series  there 
are  two,  and  in  the  arsenic  series  three.  Probably  the 
absorption  bands  of  the  outer  dispersion  electrons  of 
the  atom,  somewhat  modified  in  their  position  owing 
to  the  shape  of  the  lattice,  are  concerned. 

A.  J.  Mee. 

Diffraction  of  electrons  by  a  single  layer  of 
atoms.  0.  Davisson  and  L.  H.  Germer  (Physical 
Rev.,  1928,  [ii],  31,  155;  cf.  A.,  192S,  1173).— The 
scattering  of  a  homogeneous  beam  of  electrons  by  a 
crystal  of  nickel  differs  from  X-ray  scattering  in  that 
the  individual  atom  scatters  the  equivalent  electron 
radiation  more  efficiently,  and  the  radiation  is  more 
rapidly  extinguished  in  the  metal  than  is  X-ray 
radiation.  The  intensity  may  be  reduced  by  30  or 
40%  by  passing  normally  through  a  single  layer  of 
atoms.  Diffraction  is  a  result  of  this. 

L.  S.  Theobald. 

Investigation  of  adsorbed  layers  with  electron- 
waves.  E.  Rupf  (Z.  Elektrochem.,  1929,  35,  586 — 
590). — A  method  of  investigating  crystal  surfaces, 
and  layers  adsorbed  thereon,  in  which  electron- waves 
are  allowed  to  impinge  on  the  surface  and  the  reflected 
radiations  are  received  and  measured  by  means  of 
a  Faraday  cage,  is  described.  The  electron-waves 
emerge  from  a  glowing  wire  and  thence  pass  through 
a  slit  on  to  the  surface.  The  apparatus  is  so  arranged 
that  the  angles  of  incidence  and  reflexion  are  equal, 
w'hilst  the  velocity  of  the  incident  w'&ves  is  varied 
and  the  variations  in  the  reflected  waves,  determined 
by  the  space  lattice  of  the  crystal  surface,  are  recorded. 
The  method  has  been  tested  with  pure  nickel  and 
iron  surfaces  and  also  with  adsorbed  layers  of  gases, 
hydrogen,  nitrogen,  and  hydrogen  sulphide,  on  these 
metals.  The  nature  of  the  layers  formed  when  these 
metals  are  first  subjected  to  hydrogen  and  then  to 
nitrogen,  and  vice  versa,  is  demonstrated. 

H.  T.  S.  Britton. 

Electron  collisions  with  molecules  and  result¬ 
ant  quantum  losses.  R.  Whiddington  (Nature, 
1929,  124,  758). — The  behaviour  of  an  “  electron 
gun  ”  is  described.  A.  A.  Eldridge. 
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Properties  of  the  electron.  R,  D.  Kleeman 
(Nature,  1929,  124,  728). — -The  electrical  field  of  an 
electron  is  shown  to  decrease  during  its  mean  free 
path.  A.  A.  Eld  ridge. 

Motion  of  a  Lorentz  electron  as  a  wave  pheno¬ 
menon.  A.  M.  Mosharrafa  (Nature,  1929,  124, 
726—727). 

Efficiency  of  quenching  collisions  and  the 
radius  of  the  excited  mercury  atom.  E.  Gayiola 
(Physical  Rev.,  1929,  [ii],  34,  1049—1051 ;  cf.  this 
vol.,  486). — An  erroneous  interpretation  previously 
given  to  the  reabsorption  factor  is  corrected,  and  a 
revised  treatment  leads  to  values  for  the  radius  of 
the  excited  mercury  atom  of  3*4  and  5*7  A.  for 
hydrogen  and  carbon  monoxide  collisions,  respect¬ 
ive^.  The  efficiencies  of  collisions  are  0*4  for  water 
vapour,  0*2  for  nitrogen,  0*05  for  argon,  and  0*005 
for  helium.  N.  M.  Bligh. 

Reflexion  of  hydrogen  atoms  from  crystals. 
T.  H.  Johnson  (Physical  Rev.,  1928,  [ii],  31,  1122). — 
Evidence  for  the  existence  of  waves  of  length  X=hjmv 
associated  with  the  hydrogen  atom  has  been  sought 
by  reflecting  atomic  hydrogen  from  a  Wood  tube 
from  crystal  surfaces  of  ice,  rode  salt,  quartz,  and 
calcite.  Freshly-cleaved,  degassed  rock  salt  reflects 
intensely  with  the  angle  of  reflexion  equal  to  that  of 
incidence.  The  prismatic  and  hexahedral  faces  of 
quartz  and  freshly- cleaved  calcite  reflect,  but  in  no 
preferred  direction.  L.  3.  Theobald. 

Phase  theory  in  thermionics.  O.  Halpern 
(Monatsh.,  1929,  53  and  54,  82 2—824) . — Th eor etica  1 . 
A  metal  is  considered  as  a  two -component  system  of 
ions  and  electrons.  L.  S.  Theobald  . 

Relation  between  the  variations  with  tem¬ 
perature  and  density  of  the  coefficient  of  recom¬ 
bination  of  gas  ions.  A.  M.  Cravath  (Physical 
Rev.,  1928,  [ii],  31,  912). — On  the  assumption  that 
the  masses  of  ions  do  not  change  with  moderate 
variation  in  temperature,  the  density  variations  of 
the  coefficient  of  recombination  of  gas  ions  with 
temperature  are  represented  by  an  equation  involving 
mobilities  of  positive  and  negative  ions  and  the  gas 
density.  L.  3.  Theobald 

Value  of  the  period  of  polonium  at  various 
places.  L.  B.  Bogoiavlenski  (J.  Phys.  Radium, 
1929,  [vi],  10,  321—326). — Determinations  of  the 
period  of  polonium  at  various  places  in  Russia  gave 
values  ranging  from  125*6  to  181*6  days.  It  is  con¬ 
cluded  that  the  variation  is  outside  the  experimental 
error.  W.  E.  Downey. 

[Value  of  the  period  of  polonium  at  various 
places.]  (Mme.)  P.  Curie  (J,  Phys.  Radium,  1929, 
[vi],  10,  327 — 328;  cf.  preceding  abstract). — It  is 
contended  that  the  author  did  not  exercise  sufficient 
control  in  obtaining  his  results.  W.  E.  Downey. 

Invariability  of  radioactive  constants.  (Mme.) 
P.  Curie  (J.  Phys.  Radium,  1929,  [vi],  10,  329—336). 
— The  attempts  made  by  the  author  and  her  collabor¬ 
ators  to  control  radioactive  processes  with  a  view  of 
influencing  the  radioactive  constants  are  summarised. 
No  definite  exception  to  the  generally  accepted  laws 


has  been  found,  although  some  points  of  detail  still 
require  explanation.  W.  E.  Downey. 

Application  of  adiabatic  microcalorimeter  to 
measurements  of  the  heats  of  radiation  of 
uranium,  thorium,  and  radioactive  minerals. 
A.  Dorabialska  (Rocz.  Chem.,  1929,  9,  494 — 503). — 
Values  for  heat  of  radiation  in  good  agreement  with 
those  obtained  by  other  authors  using  different 
methods,  as  well  as  with  those  theoretically  derived, 
are  obtained  for  the  above  substances,  using  Swien- 
toslawski  and  Dorabialska’s  adiabatic  microcalori¬ 
meter  (A,,  1927,  1163).  The  entire  heat  effect  of 
radiation  is  taken  up  by  the  substance  examined,  so 
that  Q—c .  A4,  where  Q  represents  g-cal./g.hr.  and  c 
is  the  specific  heat  of  the  body.  R.  Truszkowski. 

Activation  in  rare  gases.  M.  Laporte  and  L. 
Goldstein  (Compt.  rend.,  1929,  189,  689 — 691). — 
To  test  whether  recoil  atoms  are  all  positively  charged 
at  the  moment  of  formation  the  yield,  i.e.t  the  ratio 
(Ra-A+'-B+'G  collected)  :  (total  active  deposit  in 
equilibrium  with  amount  of  radon  present)  was  deter¬ 
mined  in  air  and  in  pure  argon  (cf.  A.,  1926,  877)  for 
pressures  up  to  85  cm.  of  mercury,  using  3  millicuries 
of  radon  and  a  voltage  of  85  between  electrodes. 
The  yield  never  exceeded  50%,  and  was  uniformly 
less  in  argon  than  in  air.  Reasons  for  these  results 
are  suggested.  C.  A.  Silberrad. 

Close  collision  between  an  a-p article  and  a 
nitrogen  nucleus.  L.  F.  Curtiss  (Physical  Rev., 
1928,  [ii],  31,  1128) . — Approximately  83,000  a-ray 
tracks  in  air  have  been  photographed  and  recorded. 
One  fork  involving  a  close  collision  between  an 
a-particle  and  a  nitrogen  nucleus  has  been  analysed. 
The  a-particle  was  deflected  through  an  angle  tf>=  1 10° 
with  its  initial  direction,  and  travelled  10*5  mm.  after 
the  collision ;  the  nitrogen  nucleus  travelled  4*7  mm. 
at  an  angle  <£=26*5°  to  the  original  direction  of  the 
a-particle.  The  velocity  of  the  latter  was  1*1  X 109  cm. 
per  sec.  at  the  moment  of  impact  and  8*7  X 108  cm.  per 
sec.  after  impact,  and  it  has  been  calculated  that  the 
nearest  approach  of  the  a-particle  was  0*5  xlO"12  cm. 
from  the  centre  of  the  nucleus.  No  evidence  of  the 
ejection  of  a  proton  vras  obtained  in  spite  of  the  fact 
that  the  a-particle  penetrated  the  nuclear  structure 
with  sufficient  energy.  L.  3.  Theobald. 

Straggling  of  (3-particles.  E.  J.  Williams 
(Proc.  Roy.  Soc.,  1929,  A,  125,  420 — 445). — Theo¬ 
retical.  A  brief  account  is  given  of  previous  experi¬ 
mental  work  on  the  loss  of  energy  by  fast  electrons 
in  traversing  matter  (e.g.,  White  and  Millington,  A., 
1928,  1302),  with  special  reference  to  the  effect  of 
the  complications  introduced  by  “  scattering.”  The 
inapplicability  of  Bohr’s  formula  for  the  straggling 
of  electric  particles  to  (3-particles  is  demonstrated, 
and  a  theory  is  developed  whereby  the  complete 
curve  representing  the  distribution  of  the  energy  losses 
by  (3-particles  traversing  thin  foils  may  be  calculated. 
A  theory  is  also  proposed  according  to  which  collisions 
in  which  a  moving  electric  particle  loses  energy  to  an 
atomic  electron  are  of  two  distinct  types ;  one  involves 
only  the  moving  particle  and  the  electron  which 
acquires  the  energy,  but  in  the  second  the  whole 
atom  is  involved  and  the  nucleus  plays  an  essential 
part.  L.  L.  Bircttmshaw. 
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Extreme  ultra-violet  spectra  excited  by  con™ 
trolled  electron  impacts.  K.  T.  Compton  and 
J.  C.  Boyce  (Physical  Rev.,  1928,  [ii],  31,  708). — 
Spectra  photographed  at  low  pressures  and  increasing 
voltages  under  conditions  in  which  electrons  make 
only  one  collision  with  a  gas  molecule  show  successive 
stages  of  excitation  and  ionisation  brought  about  by 
single  electron  impacts.  In  helium  ten  members  of 
the  arc  series  have  been  observed  from  584  to  507  A. 
and  five  members  of  the  spark  series  from  303  to 
234  A.  In  neon  and  argon  the  results  of  Dorgelo 
and  Abbink  have  been  generally  confirmed  and  many 
additional  lines  observed.  L.  S.  Theobald. 

Inelastic  collisions  in  mercury  vapour,  J,  D. 
Whitney  (Physical  Rev.,  1929,  [ii],  34,  923 — 930). — 
For  the  study  of  inelastic  collisions  through  the 
residual  energies  of  colliding  electrons,  a  narrow  beam 
of  electrons  from  a  hot  cathode,  after  undergoing 
collisions  in  mercury  vapour,  passed  to  a  high  vacuum 
region  and  was  separated  by  a  magnetic  field  into  a 
velocity  spectrum.  The  intensities  of  components  of 
the  spectrum  corresponding  with  energy  losses  equi¬ 
valent  to  4*9,  6-7,  and  8*8  volts  were  measured  as  a 
function  of  the  initial  energy  of  the  electrons.  The 
intensity  in  each  case  reaches  a  distinct  maximum 
within  a  few  volts  of  the  excitation  potential  of  that 
component.  Other  energy  losses  were  detected  of 
such  low  intensities  that  they  were  not  measured. 

N.  M.  Bligh. 

Attachment  of  electrons  to  neutral  molecules. 
L.  B.  Loeb  (Phil.  Mag.,  1929,  [vii],  98—102). — The 
criticisms  of  Bailey  (this  vol.,  231)  of  the  results  of 
Wahlin  (A.,  1922,  ii,  608)  and  Loeb  (Phil.  Mag., 
1922,  [vi],  43,  229)  are  discussed  and  it  is  shown 
that  the  discrepancies  in  the  results  on  the  formation 
of  negative  ions  in  ammonia  attributed  to  the  presence 
of  impurities  in  the  gas  used  by  Wahlin  and  Loeb 
are  unjustified  and  that  under  the  different  pressure 
and  electrical  conditions  employed  Bailey’s  results 
would  not  be  expected  to  be  the  same  as  those  of 
the  other  observers.  A.  E.  Mitchell. 

Collision  process  accompanying  the  combin¬ 
ation  of  nitrogen  atoms  in  active  nitrogen.  B. 
Lewis  (Physical  Rev.,  1928,  [ii],  31,  314). — The  neces¬ 
sity  for  a  triple  collision  in  the  combination  of  nitrogen 
atoms  is  discarded.  The  nitrogen  molecule  may  be 
formed  in  a  two-body  eollision  process. 

L.  S.  Theobald. 

Active  nitrogen.  Z.  Bay  and  W.  .Steiner  (Z. 
Elektrochem.,  1929,  35,  733 — 738). — Spectroscopic 
evidence  is  advanced  of  the  existence  of  unstable 
intermediate  products  between  the  inactive  and  active 
forms  of  nitrogen,  the  latter  being  atomic.  The  con¬ 
centration  of  nitrogen  atoms  and  the  intensity  of  the 
after-glow  am  inter-related.  A  mild  discharge  weakens 
the  intensity  of  the  after-glow.  H.  T.  S.  Britton. 

Change  in  the  electrical  state  of  metallic 
surfaces  on  charging  with  hydrogen  ions  and 
by  the  bombardment  of  electrons.  R.  Suhr- 
mann  (Z.  Elektrochem.,  1929,  35,  681— 686).— If  the 
surface  of  a  metal  be  illuminated  by  a  beam  of  light 
of  sufficiently  short  wave-length,  a  limiting  wave¬ 
length  is  emitted  such  that  the  quantity  of  electrons 
involved  increases  per  unit  of  energy  of  incident  light 


in  the  case  of  most  metals  as  the  emitted  wave-length 
decreases.  A  method  is  described  which  enables  the 
nature  of  a  metal  surface  to  be  studied  when  it  has 
been  charged  with  hydrogen,  by  bombarding  it  with 
electrons  and  measuring  the  variation  in  photo¬ 
electric  sensitivity.  Several  curves  are  given  illus¬ 
trating  the  dependence  on  the  wave-length  of  photo¬ 
electric  electron  emission  of  gold  and  silver  under 
different  conditions.  It  is  concluded  that  hydrogen 
in  the  adsorbed  state  is  ionic.  The  importance  of 
the  method  in  the  investigation  of  the  surfaces  of 
catalysts  is  emphasised  and  the  possibility  of  “  active 
centres  ”  on  metal  surfaces  is  discussed. 

H.  T.  S.  Britton. 

Spectroscopic  determination  of  the  pressure 
in  the  calcium  chromosphere.  A.  Unsold  (Astro- 
phys.  J.,  1929,  69,  209—226). — The  average  value  of 
the  partial  pressure  of  the  calcium  ion  calculated  from 
observations  of  the  emission  and  absorption  spectra 
of  the  calcium  chromosphere  is  4x  10~15  atm.  The 
average  velocity  of  the  ions  from  Doppler  measure¬ 
ments  is  15  km. /sec.  Milne’s  theory  that  the  radi¬ 
ation  absorbed  by  the  H  and  K  lines  is  just  sufficient 
to  support  the  mass  of  the  calcium  ion  in  the  chromo¬ 
sphere  is  fulfilled.  L.  S.  Theobald. 

Is  there  argon  in  the  corona  ?  H.  N.  Russell 
and  I.  S.  Bowen  (Astrophys.  J.,  1929,  69,  196 — 208). 
— From  a  critical  study  of  Freeman’s  work  (A.,  1928, 
210),  the  authors  conclude  that  he  is  in  error  in 
attributing  lines  in  the  solar  corona  to  argon,  and 
that  there  is  no  spectroscopic  evidence  of  the  presence 
of  argon  in  the  corona  or  elsewhere  in  the  sun. 

L.  S.  Theobald. 

Scattering  of  quanta  with  diminution  of  fre¬ 
quency.  K.  K.  D arrow  (Science,  1928,  68,  488 — 
490). — The  four  or  five  cases  in  which  quanta  appear 
to  surrender  a  part  but  not  all  of  their  energy  are 
discussed.  L.  S.  Theobald. 

General  theory  of  the  plasma  of  an  arc.  L. 
Tones  and  I.  Langmuir  (Physical  Rev.,  1929,  [ii], 
34,  876 — 922). — Theoretical.  It  is  assumed  that  in  a 
plasma  each  positive  ion,  instead  of  having  a  random 
velocity,  starts  from  rest  and  subsequently  possesses 
only  the  velocity  which  it  acquires  by  falling  through 
a  static  electric  field  which  is  itself  maintained  by  the 
balance  of  electron  and  ion  charges.  On  this  view 
equations  for  the  plasma-sheath  potential  distribution 
are  formulated  and  solved  for  a  number  of  important 
cases.  The  ion  current  equation  gives  a  new  method 
of  calculating  the  density  of  ionisation ;  from  the 
plasma  balance  equation  the  rate  of  ion  generation 
can  be  calculated.  Extensions  and  calculations  from 
the  equations  are  made  and  shown  to  be  in  agreement 
with  experimental  results.  N.  M.  Bligh. 

Role  of  hydrogen  in  the  oscillating  arc.  E.  Z. 
Stowell  and  H.  E.  Redeker  (Physical  Rev.,  1929, 
[ii],  34,  978 — 983), — Attempts  to  produce  radio¬ 
frequency  oscillations  in  the  Poulsen  arc  in  atmo¬ 
spheres  other  than  hydrogen  were  unsuccessful,  except 
when  this  gas  could  be  formed  intermediately,  and 
the  presence  of  hydrogen  is  concluded  to  be  essential. 
It  was  found  that  numerous  elements,  generally  of 
even  atomic  number,  could  be  used  as  cathodes.  The 
spectrum  of  the  oscillating  arc  shows  the  Balmer 
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series  and  the  first  spark  spectrum  of  the  cathode; 
when  the  latter  is  sufficiently  hot  the  cathode  lines 
disappear  leaving  a  strong  Balmer  series  on  a  con¬ 
tinuous  background,  Alt  oscillating  arcs  of  the 
Poulsen  type  have  about  tho  same  high-frequency 
limit  of  ox  106  cycles  per  see,  N .  M.  Bligh. 

Connexion  between  the  quantum  mechanics 
11  uncertainty  "  and  the  structure  of  elementary 
particles,  and  a  calculation  of  the  masses  of  the 
proton  and  electron  based  thereon,  R.  Furth 
(Z.  Physik,  1929, 57, 429—146), — Theoretical.  Whilst 
the  radius  of  the  electron  has  a  definite  meaning  in 
the  classical  electron  theory,  matters  become  very 
complicated  on  applying  quantum  mechanics.  The 
Heisenberg  “  uncertainty  ”  relationship  is  applied  first 
to  a  light  quantum,  and  then  to  protons  and  electrons. 
The  change  of  matter  into  radiation  and  inversely  is 
considered,  and  the  masses  of  the  electron,  proton, 
and  neutron  arc  obtained,  Eddington’s  theory  of  the 
elementary  quantum,  in  which  it  is  described  in 
16-dimensional  space,  is  also  considered,  and  the  above 
calculations  are  carried  out.  A,  J,  Mee. 

Electron  theory  of  ferromagnetism  and 
electrical  conductivity.  F,  Bloch  (Z.  Physik, 
1929,  57,  545—555;  of.  Heisenberg,  A.,  1928,  1300 ; 
Dorfman  and  others,  this  voh,  751).— Mathematical, 
The  possibility  of  accounting  for  ferromagnetism  by 
considering  the  conductivity  electrons  is  investigated. 

A.  J.  Mee, 

Synthesis  of  elements.  III.  G.  I.  Pokrovski 
(Z.  Physik,  1929,  57,  560 — 565 ;  cf.  this  vol*  623,  739, 
973). —It  has  already  been  shown  that  an  electron 
and  a  proton  can  combine  together  with  emission  of 
energy  and  loss  of  mass.  For  elements  with  atomic 
numbers  greater  than  120  the  total  loss  of  mass  con¬ 
siderably  exceeds  the  mass  of  a  proton.  There  are, 
however,  a  number  of  facts  which  go  to  show  that 
the  heavier  atomic  nuclei  are  constructed  from 
a-partieles,  It  is  shown  that  the  same  mechanism 
as  that  put  forward  for  the  construction  of  the  lighter 
elements  holds  for  these  heavier  ones,  a-partieles 
taking  the  place  of  protons.  There  is  good  agreement 
between  the  relative  loss  of  mass  calculated  by  this 
method  and  Aston’s  results.  An  upper  limit  is  found 
for  the  loss  of  mass  which  enables  a  limit  to  be  fixed 
for  the  number  of  protons  in  the  nucleus.  This 
number  must  be  less  than  240.  A.  J.  Mbe. 

Electronic  structure  of  some  diatomic  mole¬ 
cules.  J.  E.  Lenkard- Jones  (Trans.  Faraday  Soc., 
1929,  25,  668— 686).— Mathematical.  The  Schro- 
dinger  wave-equation  is  applied  to  diatomic  molecules. 

N.  M.  Rligh. 

Wave-mechanical  condition  for  the  stability 
of  the  atomic  nucleus.  J.  Kudar  (Z,  Physik, 
1929,  57,  710— 712).— Mathematical. 

J.  W.  Smith. 

B-State  of  the  hydrogen  molecule.  C.  Zener 
and  V.  Goilleuhn,  jun.  (Physical  Rev.,  1929,  [ii],  34, 
999 — 1009), — Mathematical  The  B~state  of  the  EL> 
molecule  dissociates  adiabatically  into  a  normal  and 
a  two-quantum  hydrogen  atom,  the  corresponding 
hand  system  being  the  Lyman  bands.  The  B-state 
is  treated  by  wave  mechanics.  The  form  of  the  wave 


function  indicates  that  the  B-state  is  partly,  but  not 
wholly,  polar.  N.  M.  Rligh. 

Rotational  instability  and  uncoupling  of  the 
electronic  orbital  angular  momentum  from  the 
axis  in  diatomic  molecules.  W.  W.  Watson 
(Physical  Rev.,  1929,  [ii],  34,  1010—1014;  ef.  this 
vol,  1136). — Theoretical  The  details  of  several 
diatomic  hydride  bands  are  discussed  to  illustrate  a 
number  of  peculiar  rotational  phenomena  exhibited 
by  some  molecular  spectra,  and  attributed  to  uncoup¬ 
ling  of  the  electronic  orbital  angular  momentum  from 
the  nuclear  axis,  which  would  contribute  to  a  con¬ 
dition  of  rotational  instability.  FT,  M.  Bligh. 

Quantum  of  cosmic  radiation  and  the  relative 
mass  of  proton  and  electron.  A.  K.  Das  (Natur- 
wiss.,  1929,  17,  841). — If  ra,  the  radius  of  a  photon, 
is  equal  to  c/v  the  wave-length  must  be  of  the  order 
of  the  radius  of  an  electron.  Cosmic  radiation  has  a 
wave-length  of  this  order,  and  is  therefore  regarded  as 
composed  of  quanta  made  up  of  protons  and  electrons 
separated  by  a  distance  equal  to  the  radius  of  an 
electron.  It  is  hence  shown  that  m/  +m/  jm£— 1839, 
wtp  and  being  the  masses  of  proton  and  electron, 
respectively.  Coulomb’s  law  is  assumed  to  be  true 
for  a  distance  of  1CF3  cm.,  and  if  this  assumption  is 
valid,  the  quantum  of  cosmic  radiation  would  seem 
to  bo  a  miniature  hydrogen  atom.  R.  A.  Morton. 

Colour  efficiency  of  artificial  retina.  F.  Wei- 
gert  and  M.  Nakashima  (Naturwiss.,  1929, 17,  840 — 
841). — Glass  plates  covered  with  gelatin  layers  con¬ 
taining  visual  purple  from  frog  retinas  (artificial  retina) 
have  been  studied  in  relation  to  photodichroism  (cf. 
this  vol,  871,  894),  the  results  being  quite  analogous 
to  those  obtained  with  other  light-sensitive  dyes  and 
photo-chlorides.  The  spectral  curves  for  the  dichro- 
ism  with  white  and  monochromatic  linearly  polarised 
light  are  given  and  it  is  found  that,  apart  from  red 
light,  the  same  after-effects  are  obtained  in  the  dark 
in  all  cases.  The  data  support  Weigert’s  theory  of 
colour  vision  and  the  work  indicates  a  new  method 
of  physiological  investigation.  R,  A.  Morton. 

Heisenberg’s  indetermination  principle  and 
the  motion  of  free  particles.  A.  E.  Rtjare 
(Physical  Rev.,  1928,  [ii],  31,  311). — Theoretical 
Heisenberg’s  principle  is  concluded  to  be  valid. 

L.  8.  Theobald. 

Atomic  structure  factor  and  Fourier  analysis, 
G.  E,  M.  Jauncev  and  W.  D.  Claus  (Physical  Rev., 
1928,  [ii],  31,  1118;  cf.  A.,  1928,  938) —Comparison 
of  a  U-curve  obtained  from  a  Fourier  integral  now 
derived  with  a  similar  curve  from  Compton’s  formula 
for  a  model  CT  atom  shows  agreement  between  the 
positions  of  the  maxima.  A  U-curve  gives  the  elec¬ 
tron  distribution  relative  to  a  lattice  point  of  a  crystal 
and  not  relative  to  the  centre  of  the  atom. 

L.  S,  Theobald. 

Rotational  distortion  and  Zeeman  effect  of 
diatomic  molecules  in  wave  mechanics.  C. 
Zener  (Physical  Rev.,  1928,  [ii],  31,  1115). — Mathe¬ 
matical.  L.  S,  Theobald* 

Heats  of  condensation  of  electrons  on  platinum 
in  ionised  helium,  nitrogen,  and  argon.  0.  C. 
van  Voorhis  and  K.  T,  Compton  (Physical  Rev.,  1928, 
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[ii],  31,  1122), — The  following  values  for  </>  have  been 
obtained  :  platinum  in  argon  5*20,  in  neon  5*00,  and 
in  helium  4*77  volts.  Relatively  the  values  are 
accurate,  but  the  absolute  values  may  be  5%  high. 
The  work  function  of  the  metal  in  these  gases  varies 
with  the  gas  used ;  it  is  the  ions  rather  than  the 
neutral  atoms  which  influence  this  function. 

L.  S.  Theobald. 

A  gas  in  crossed  fields  according  to  the  quan¬ 
tum  mechanics.  K.  F.  Niessen  (Z.  Physik,  1929, 
58,  63 — 74). — Mathematical. 

Raman  effect  and  hydrogen  spectrum.  D.  B. 
Deodhar  {Z.  Physik,  1929,  57,  570— 572).— The 
Raman  effect  has  been  observed  in  the  multiple  line 
spectrum  of  hydrogen.  Allen  (ef.  this  vol.,  363)  has 
noted  the  phenomenon  for  diminished  frequency  for 
five  Balmer  lines.  A  further  investigation  revealed  a 
large  number  of  Raman  lines  of  higher  as  well  as  lower 
frequencies  from  ten  members  of  the  Balmer  series. 
The  results  obtained  are  compared  with  those  of 
Allen.  The  displacements  correspond  with  the  rota¬ 
tion  spectrum  of  hydrogen.  A.  J.  Mee. 

Raman  spectrum  and  geometrical  isomerism. 
The  Raman  spectrum  of  the  two  forms  of  di- 
chloroethylene.  G.  B.  Bonino  and  L.  BrOll  (Z. 
Physik,  1929,  58,  194 — 199). — The  Raman  spectra 
of  the  ci$-  and  tram- forms  of  diehloroethylene 
were  found.  The  excitation  was  by  mercury  arc, 
apparatus  similar  to  Wood's  being  used.  The  cts-form 
has  m.  p.  60*25° ;  the  irons,  48*35°.  A  number  of 
differences  are  observed  in  the  Raman  spectra  of  the 
two  forms.  For  short  wave-length  infra-red  absorp¬ 
tion  the  lines  fall  almost  together.  The  C-H  bands 
for  both  forms  are  at  3*25  y.  and  6*30  jx;  the  7*25  y. 
line  also  is  coincident,  but  the  frans-iorm  shows  two 
lines  corresponding  with  7*85  ja  and  13*12  \i  which  do 
not  appear  with  the  css-form.  This  is  the  greatest 
difference  between  the  two  forms  in  the  arrangement 
of  Raman  lines  below  15  g.  Above  15  |x  there  are 
wide  differences.  The  trans-iorm  has  only  one  band 
at  41*1  |x,  whereas  the  cis-iovm  has  three  important 
bands  at  17*60,  24*50,  and  58*50  ix.  The  intensities 
of  the  lines  were  also  investigated.  The  effect  of 
geometrical  isomerism  in  this  very  simple  case  is 
most  marked,  and  differences  also  appear  in  the  infra¬ 
red  absorption  spectrum.  A.  J.  Mee. 

Scattering  of  light  in  crystals  at  high  tem¬ 
peratures.  G.  Landsberg  and  L.  Mandelstam 
(Z.  Physik,  1929,  58,  250). — The  dispersion  spectrum 
of  quartz  at  high  temperatures  (800 — 900°)  was 
investigated.  A,  J.  Mee. 

Raman  effect  on  organic  substances.  I. 
Raman  spectra  of  simple  benzene  derivatives . 
II.  Influence  of  temperature  on  Raman  lines. 
Y.  Fujioka  (Sci.  Papers  Inst.  Phys.  Chem.  Res. 
Tokyo,  1929, 11,  205— 222).— I.  Tables  of  the  Raman 
lines  are  given  for  benzene,  toluene,  chlorobenzene, 
bromobenzene,  phenol,  nitrobenzene,  and  anisole. 
The  line  corresponding  with  wave-number  difference 
3060  cm  “l  was  assigned  by  Pringsheim  and  Rosen 
(A,,  1928,  1307)  to  the  fundamental  frequency  of  the 
CH  group.  The  author  contends  that,  although  the 
3060  cm.-1  is  the  strongest  Raman  line,  Pringsheim 


and  Rosen's  assignment  is  not  in  agreement  with  the 
results  of  infra-red  spectroscopy,  and  he  prefers  to 
regard  it  as  the  first  harmonic.  The  fundamental 
frequency  (6*4  p)  corresponds  with  a  Raman  displace¬ 
ment  of  about  1600  cm,4 ;  this  line,  although  much 
more  faint  than  the  other,  occurs  in  all  the  compounds 
examined.  The  line  corresponding  with  wave-number 
difference  of  2921*4  cm.”1  is  attributed  to  the  vibration 
of  the  CH3  group.  The  effect  of  the  coupling  force  of 
the  substituent  group,  the  sharpness  of  the  lines,  and 
the  polarisation  of  the  lines  arc  discussed. 

II.  The  effect  of  raising  the  temperature  is  to  make 
some  of  the  Raman  lines  more  diffuse ;  others  remain 
unaltered.  The  diffuseness  of  Raman  lines  may  be 
duo  to  quantised  motion  and  the  rise  in  temper¬ 
ature  may  accelerate  this  motion  and  thereby  increase 
the  diffuseness,  W.  R.  Angus. 

Raman  effect  from  powdered  crystals.  R. 
Bar  (Nature,  1929, 124,  692 ) . — Powdered  naphthalene 
gives  Raman  lines  at  wave-numbers  21541,  21637, 
21910,  22170,  22420,  23320,  23682,  23950,  and 
24195  cm.”1,  all  having  been  observed  previously  for 
the  liquid  or  dissolved  material.  The  mercury  line 
4358  A.,  when  scattered  by  ammonium  nitrate,  gives 
rise  to  two  lines  of  almost  equal  intensity  with  wave- 
numbers  22232  and  21882  cm4,  respectively,  by 
calcium  nitrate  one  line  with  21884  cm.”1 ;  with 
sodium  nitrate  a  strong  line  at  21864  cm.4  was 
possibly  associated  with  two  weaker  lines.  Sodium 
nitrite  crystal  powder  gave  one  line  at  21605  cm.”1, 
whilst  sodium  chloride,  ammonium  bromide,  and  solid 
carbon  dioxide  gave  no  lines.  A.  A.  Eldkidge. 

Raman  effect  and  electrolytic  dissociation. 
I.  R.  Rao  (Nature,  1929,  124,  762). — Nitric  acid 
(65%)  shows  nine  Raman  lines — three  for  water,  three 
for  the  HN03  molecule,  and  three  for  the  N03  ion ; 
the  last  group  is  exhibited  also  by  nitrates.  Raman 
lines  belonging  to  the  HN03  molecule  gradually  dis¬ 
appear  with  dilution ;  those  belonging  to  the  nitrate 
ion  increase  in  brightness  up  to  a  certain  dilution  and 
thereafter  diminish.  The  three  water  bands  become 
sharper  with  increasing  concentration  of  the  acid ; 
one  diminishes  and  one  increases  in  intensity  as  the 
concentration  of  acid  is  increased. 

A.  A.  Eldkidge. 

Polarisation  of  Raman  lines.  A.  C.  Menzies 
(Phil.  Mag.,  1929,  [vii],  8,  504— 515).— Using  a  small 
source  and  a  double -image  prism  the  light  scattered 
by  some  organic  liquids  at  angles  of  90°  and  180° 
was  investigated.  The  polarisation  can  be  explained 
on  the  assumption  that  the  direction  of  the  initial 
vibration  is  parallel  to  that  of  the  final  vibration  for 
plane-polarised  lines,  and  perpendicular  for  unpolar¬ 
ised  lines,  with  intermediate  inclination  for  partly 
polarised  lines.  The  Raman  spectrum  of  quartz  was 
measured  for  three  orientations  of  the  optic  axis,  and 
the  state  of  polarisation  of  the  lines  was  investigated. 
Some  of  the  scattered  lines  change  their  direction  of 
polarisation  through  an  angle  of  90°  as  the  direction 
of  the  optic  axis  is  similarly  turned.  Two  lines 
remained  plane -polarised  parallel  to,  and  two  others 
perpendicular  to,  the  direction  of  the  unmodified  lines. 
An  energy  level  diagram  co-ordinating  the  Raman 
and  infra-red  observations  is  given.  N.  M.  Blxgh. 
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Raman  effect  of  some  aqueous  solutions.  P. 
Pringsheim  andM,  Yo8t(Z„  Physik,  1929, 58s  1 — 8), — 
Aqueous  solutions  of  sulphuric  acid  (12%),  ammonium 
sulphate,  sodium  thiosulphate,  sodium  dithionate, 
selenlous  acid,  potassium  selenite,  and  a  concentrated 
solution  of  uranyl  sulphate  in  sulphuric  acid  have  been 
investigated.  The  frequency  differences  characteristic 
of  the  sulphate  and  thiosulphate  ions  are  nearly  the 
same  and  are  in  close  agreement  with  the  frequency 
differences  attributed  to  the  sulphite  ion  by  Dickinson 
and  Dillon  (this  voL,  741).  No  characteristic  wave¬ 
number  difference  can  be  assigned  to  the  ammonium 
ion.  The  binding  of  the  two  sulphur  atoms  in  the 
S2G3 —  and  S206““  ions  is  different  and  this  explains 
the  dissimilarity  in  Raman  spectra  of  aqueous  solu¬ 
tions  containing  these  ions.  It  is  found  with  both 
sulphuric  and  selenious  acid  that  the  acid  gives  a  more 
diffuse  spectrum  than  an  aqueous  solution  of  a  salt; 
a  salt  shows  a  line  not  found  in  the  spectrum  of  the 
acid,  Uranyl  sulphate  gives  a  line  apparently  char¬ 
acteristic  of  the  tJ02  radical.  The  frequency  differ¬ 
ence  of  this  line  agrees  with  the  results  obtained  from 
fluorescence  spectra.  W.  R.  Angus. 

Line  absorption  spectra  of  solids  at  low  tem¬ 
peratures  in  the  visible  and  ultra-violet  regions 
of  the  spectrum.  S,  Freed  and  P.  H.  Sped  ding 
(Physical  Rev.,  1929,  fii],  34,  945 — 953;  cf.  this  voL, 
490). — The  absorption  spectra  of  the  synthetic  uni¬ 
axial  crystal  GdCI3)6H20  were  investigated  down  to 
the  temperature  of  liquid  hydrogen,  and  found  to 
consist  of  very  sharp  lines,  mainly  in  the  ultra-violet ; 
with  reduction  of  temperature  the  lines  showed  a 
slight  shift  towards  the  red,  and  a  greater  separation 
between  the  lines  of  each  multiplet,  due  primarily  to 
the  contraction  of  the  crystal  bringing  the  ions  closer 
together.  Complete  results  are  tabulated,  and  a 
simple  new  method  for  growing  crystals  from  solution 
is  described.  N.  M.  Rligh. 

Molecular  scattering  of  light  from  solids  : 
crystalline  sulphates  and  their  water  solutions. 
A.  Hollaender  and  J.  W.  Williams  (Physical  Rev., 
1929,  [ii]»  34,  994 — 996). — The  Raman  spectra  of  the 
sulphates  of  calcium,  barium,  copper,  potassium,  and 
aluminium  were  investigated  and  results  tabulated 
for  the  crystalline  state  and  in  aqueous  solution.  For 
the  crystals,  lines  corresponding  with  infra-red  absorp¬ 
tion  bands  at  4*54,  6*5,  and  5*95  p,  and  broad  and 
diffuse  Raman  lines  corresponding  with  the  region 
14 — 16  |i.  were  found.  For  each  crystal  and  solution 
strong  lines  were  found  at  4552  and  4213  A.,  corre¬ 
sponding  with  an  infra-red  band  at  10*2  y.  associated 
with  the  sulphate  ion.  N.  M.  Rligh. 

Proof  of  the  MaxweR-B  oltzmann  law  by 
intensity  measurements  of  the  Raman  effect  for 
carbon  tetrachloride.  L.  S.  Ornstein  and  J. 
Rekyeld  (Z.  Physik,  1929,  57,  539— 544).— The 
method  used  by  Einstein  to  derive  the  Planck  law  is 
here  used  to  find  the  intensity  ratio  of  the  Stokes- 
Raman  lines  and  the  anti-Stokes-Raman  lines.  The 
formula  derived  is  JBjJ (v™  v,) / (v+ Vi)e*VlfiTf  where 
J9  and  JA8  are  the  intensities,  and  v,  v,  are  frequencies 
corresponding  with  two  states.  In  order  to  test  this 
equation  intensity  measurements  were  made  with  the 
Raman  lines  shown  by  carbon  tetrachloride.  With 


this  substance  the  transition  frequency  is  small  and 
this  gives  rise  to  relatively  strong  anti-Stokes  lines, 
so  that  the  ratio  JB/JA6  is  never  less  than  12.  Good 
agreement  was  found  between  experiment  and  theory. 
The  method  also  enables  the  value  of  h/k  to  be 
obtained  with  accuracy.  A.  J.  Mee. 

Absorption  of  ultra-violet  light  by  some 
organic  substances.  L.  Marchlewski  and  J. 
Mayer  (Bull.  Acad,  Polonaise,  1929,  A,  169—202). — 
The  quantitative  spectral  absorption  of  furfuraldehyde, 
furfuramide,  furyl  alcohol,  furan-2-earboxylic  acid, 
the  three  isomeric  toluic,  nitrobenzoic,  aminobenzoic, 
and  hydroxybenzoie  acids,  the  three  isomeric  nitro- 
toluenes,  «-  and  (3-naphthaquinolines,  and  benz- 
aldehyde  is  described.  All  these  substances  show 
complicated  selective  absorption  and  follow  Beer's 
law.  The  jpam-derivatives  absorb  much  more  strongly 
than  the  corresponding  ortho-  and  meto-isomerides. 

A.  A.  Goldberg. 

Spectro-cbemical  study  of  amino-acid  an¬ 
hydrides.  III.  Light  absorption  of  some 
A7-substituted  diketopiperazines  and  some  other 
amino-acid  anhydrides.  T.  Asahina  (Bull,  Chem. 
Soe.  Japan,  1929,  4,  202 — 209), — The  spectral  absorp¬ 
tions  of  the  following  substances  have  been  measured, 
the  results  being  plotted  by  the  older  method :  N- 
phenylglycine,  m.  p.  123*5 — 124*5°,  and  its  ethyl  ester, 
m.  p,  55*5 — 56*5°;  YiY'-diphenyldiketopiperazine, 
m,  p.  265°;  ethyl  benzylaminoacetate,  b.  p,  137°/8 
mm,;  benzylamine,  b.  p,  182 — 183°;  YiVAdibenzyl- 
diketopiperazine ;  YY'-diacetyldiketopiperazine,  m.p. 
102*5°,  from  glycine  anhydride  and  acetic  anhydride; 
js W-dipropionyldiketopiperazme,  m.p.  114*5°, obtained 
by  heating  glycine  anhydride  with  propionic  anhydride 
at  130 — 140°  for  5  hrs, ;  ArA7#-dichloroacetyldiketo- 
piperazine,  m.  p,  169°,  best  prepared  by  heating 
glycine  anhydride  with  chloroacetic  anhydride  at  100° 
for  1  hr. ;  NiY'-dibenzoyldiketopiperazine,  in,  p,  137° ; 
hydantoin,  m.  p.  215°,  ethyl  hydantoate,  m.  p.  137*5 — 
138*5°,  y-phenylhydantoin,  m,  p.  155°,  y-phenyl- 
hydantoie  acid,  m.  p,  192°,  and  phenylcarbamide, 
m.  p.  146 — 147°;  benzaldehyde  azlactone,  m.  p. 
164*5°,  and  furfuraidehyde  azlactone,  m.  p,  170*5°. 

A.  I,  Yogel. 

Absorption  spectra  and  the  nature  of  the 
chemical  combination  in  thallous  halides  in  the 
vapour  state.  K.  Butkow  (Z,  Physik,  1929,  58, 
232— 249). — The  absorption  spectra  of  thallous  chlor¬ 
ide,  bromide,  and  iodide  were  investigated  over  the 
spectral  range  from  7000  to  1900  A.  Term  tables 
are  drawn  up  for  the  chloride  and  bromide.  The 
convergence  limits  and  heats  of  dissociation  for  these 
two  salts  are  also  obtained.  The  heat  of  dissociation 
of  the  chloride  is  87*0  kg. -cal. /mol.,  and  that  of 
bromide  73*1  kg. -cal. /mol.  Considering  the  nature 
of  the  chemical  combination  of  the  elements  in  the 
thallous  halides,  it  is  shown  that  all  the  salts  are 
decomposed  by  absorbed  radiation  into  excited  atoms. 
A  decomposition  into  unexcited  atoms  which  is  char¬ 
acteristic  of  ionic  compounds  was  not  observed.  The 
conclusion  reached  is  that  in  the  vapour  state  the 
molecules  are  atomic  compounds.  The  electronic 
affinity  of  chlorine  and  bromine  was  found  to  be  91 
and  86*5  kg.-cal./moL,  respectively.  A.  J.  Mee. 
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Ultra-violet  absorption  spectra  of  benzene  and 
toluene  in  alcoholic  solution.  C.  V.  Shapiro  and 
R.  G.  Gibbs  (Physical  Rev.,  1928,  [ii],  31,  310). — 
Twenty-three  new  bands  in  benzene  and  21  in  toluene 
are  reported  in  the  absorption  spectra  of  these  sub¬ 
stances  in  alcoholic  solution.  Many  of  the  new  bands 
are  narrow  and  resemble  those  of  the  vapours,  to 
which,  however,  they  cannot  be  ascribed.  With  a 
possible  exception  in  the  case  of  benzene,  all  the  bands 
can  be  arranged  in  a  scries  by  means  of  a  simple  mathe¬ 
matical  expression  derived  from  the  theory  of  band 
spectra.  The  results  of  Smith,  Eoord,  Adams,  and 
Pease  (A.,  1928,  152,  1308),  indicating  a  benzene-like 
structure  for  the  absorption  spectra  of  certain  organic 
compounds,  are  due  to  the  presence  of  benzene  as  an 
impurity.  L.  S.  Theobald. 

Absorption  of  the  halogen  ions  in  aqueous 
solution  in  the  near  Schumann  ultra-violet 
(electron  affinity  spectra).  G.  Scheebe  (Z. 
physikal.  Chem,,  1929,  B,  5,  355 — 365). — The  absorp¬ 
tion  spectra  of  the  chloride,  bromide,  and  iodide  ions 
in  aqueous  solution  have  been  determined  photo¬ 
metrically  from  about  1800  to  2100  A.  The  extinction 
coefficient-wave-length  curve  for  the  chloride  ion 
exhibits  but  one  maximum,  at  about  1820  A.,  which 
is,  however,  probably  the  result  of  two  adjacent 
maxima,  for  the  bromide  ion  two  well-defined  maxima 
at  1995  and  1900  A.,  whilst  for  the  iodide  ion  there 
is  a  maximum  at  about  1950  A.  and  a  minimum  at 
about  2080  A.  The  distances  between  the  maxima 
are  in  accordance  with  the  view  that  by  separation 
of  the  electrons  the  halogen  atoms  exist  both  in  the 
stable  22P2  and  the  metastable  22jP1  states. 

H.  F.  Gillbe. 

Rotation-vibration  spectrum  of  ammonia. 
R.  M.  Badger  and  R.  Mecke  (Z.  physikal.  Chem., 
1929,  B,  5,  333 — 354). — The  absorption  spectrum  of 
ammonia  has  been  photographed  from  10,000  to 
5900  A.  with  a  dispersion  of  216  A. /mm.  Of  the 
bands  observed,  at  8810,  7920,  and  6450  A.,  the  last 
two  are  the  fourth  and  fifth  of  the  series  arising  from 
the  N-H  vibration.  All  the  infra-red  absorption 
bands  are  derived  from  the  three  fundamental  vibra¬ 
tions  v1=3396“60»,  v2=  1630,  and  v3=966.  Investig¬ 
ation  of  the  fine  structure  of  the  band  at  7920 
A.  indicates  that  the  molecule  is  somewhat  unsym- 
metrical,  probably  as  a  result  of  nuclear  vibration ; 
the  three  moments  of  inertia  are  2*79  x  1(H°,  2*74  X 
1(H°,  and  3*40  xlG"40  g./em.2,  whilst  the  distance 
between  the  nitrogen  and  hydrogen  atoms  is  0*977  x 
10-8  cm.  and  between  the  hydrogen  atoms  l*43x 
10-s  cm. ;  the  height  of  the  pyramidal  molecule  is 
0*517  x  10“8  cm.  H.  F.  Gillbe. 

Co-ordination  of  the  potentials  of  halogen 
ions  and  their  ultra-violet  absorption  in  aqueous 
solution,  G.  Scheibe  (Z.  Elektrochem.,  1929,  35, 
701 — 703). — Iodide  and  bromide  ions  have  two 
maxima  in  the  ultra-violet  absorption  spectra  of 
solutions  containing  them  corresponding  with  an 
energy  difference  between  the  stable  and  metastable 
ions.  It  is  argued  from  theory  that  there  should 
exist  a  parallelism  between  the  ultra-violet  spectra 
and  the  electrode  potentials  of  the  various  halogen 


electrodes.  Curves  showing  the  variation  in  the 
absorption  spectra  of  halide  ions  with  temperature 
arc  compared  with  the  potential  measurements  of 
Schmid  (“  Die  Diffusionsgaselektrode,”  Stuttgart, 
1923).  ’  H.  T.  S.  Britton. 

Molecular  spectra.  W.  E.  Garner  and  J.  E. 
Lennard-Jones  (Trans.  Faraday  Soc.,  1929,  25, 
611 — 627). — A  general  survey  of  the  present  state  of 
knowledge  of  molecular  spectra  with  regard  to  the 
experimental  technique  of  research  in  the  infra-red, 
visible,  and  ultra-violet  regions.  The  theoretical 
systematisation  due  to  the  introduction  of  wave 
mechanics,  nature  and  origin  of  the  spectra,  notation 
employed,  and  results  are  explained  and  discussed. 

N.  M.  Bligii. 

Absorption  spectrum  of  nitric  oxide.  M. 
Lambrey  (Compt.  rend.,  1929,  189,  574 — 576). — 
Measurements  for  the  band  0 — >0  of  the  y -system 
of  nitric  oxide  (X2265  A.)  have  shown  that  the 
apparent  optical  density  is  a  function  of  Ip*,  where  l 
is  the  length  of  the  absorption  tube  (0*75 — 1032  mm.), 
p  the  pressure,  and  x  equals  1*81  ^0*03.  Although  this 
is  the  resonance  band  of  the  NO  molecule  no  selective 
diffusion  was  observed  as  in  the  case  of  the  2537  A. 
mercury  line.  The  effect  of  change  of  temperature 
(—80°  to  300°)  is  in  agreement  with  the  classical  laws 
of  the  distribution  of  intensities  in  band  spectra. 

J.  Grant. 

New  spectrum  of  gaseous  alkali  halides,  and 
its  significance.  K.  Sommermeyer  (Z.  Physik, 
1929,  56,  548- — 562). — Diffuse  bands  appear  at  the 
long- wave  limit  of  the  continuous  spectrum  when  the 
temperature  of  the  salt  is  sufficiently  high.  Measure¬ 
ments  of  minima  show  convergence  towards  the  red, 
showing  these  bands  as  due  to  different  vibration 
levels  of  the  unexcited  molecule.  Different  vibration 
levels  in  the  excited  state  seem  too  close  to  be  resolved. 
This  suggests  that  the  normal  electronic  state  always 
corresponds  with  ionic  binding,  the  excited  state  with 
binding  by  polarisation ;  that  is,  the  alkali  halides 
are  ionic  molecules  on  Franck’s  classification. 

A.  B.  D.  Cassie. 

Intensities  of  lines  in  the  ammonia  band  at 
2  [Lf  and  the  form  of  the  ammonia  molecule. 
E.  F.  Barker  (Physical  Rev.,  1928,  [ii],  31,  1131). — 
Intensity  computations  show  the  molecule  to  be 
oblate,  and  the  distance  from  the  nitrogen  atom  to 
the  plane  of  the  three  hydrogen  atoms  is  0*06 — 0*1 
of  the  distance  between  the  hydrogen  atoms. 

L.  S.  Theobald. 

Effect  of  X-rays  on  the  infra-red  absorption 
of  kunzite  and  hiddenite.  P.  L.  Bayley  (Physical 
Rev.,  1928,  [ii],  31,  1132;  of.  A.,  1928,  1312).— The 
range  of  measurement  of  the  spectral  transmission  of 
kunzite  and  hiddenite,  before  and  after  exposure  to 
X-rays,  has  been  extended  to  4*5  g. 

L.  S.  Theobald. 

Infra-red  investigations  of  molecular  struc¬ 
ture.  III.  Molecule  of  carbon  monoxide.  C.  P. 
Snow  and  E.  K.  Redeal  (Proc.  Roy.  Soe.,  1929,  A, 
125,  462 — 483). — The  vibration-rotation  band  (»"= 
1/2 — >-n'=:3/2)  of  carbon  monoxide  has  been  re¬ 
solved,  the  measurements  being  made  with  the  gas 
at  a  pressure  of  11  cm.  The  band  consists  of  P  and 
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E  branches  only,  the  E  branch  being  convergent, 
and  its  centre  is  at  2144±0-4  cm,4  The  first  over¬ 
tone  (n"=l/2 — ^tt'=5/2),  consisting  of  P  and  E 
branches,  has  been  plotted  and  the  P  branch  partly 
resolved.  The  centre  of  the  band  is  at  4280^1  cm.-1 
Almost  all  the  results  obtained  agree  with  those 
calculated  for  the  vibration-rotation  bands  of  a 
molecule  in  a  lS  state,  acting  as  an  anharmonic 
oscillator,  and  with  the  actual  experimental  values 
for  the  vibration  frequency  and  constant  of  anhar- 
mony  obtained  from  the  electronic  bands.  The 
following  values  are  deduced  :  co0=2155,  o>0£=ll, 
J=l*50xlCH®  g.-cm.2,  and  r=l*15x  1CP8  cm.  With 
a  knowledge  of  the  fine  structure,  the  potential 
function  can  bo  completely  expressed.  The  potential 
function  can  also  be  expressed  as  F ~ c2((71  /r + C2/r*) » 
and  on  this  basis  it  is  possible  to  describe  the  positions 
of  the  lines  in  the  E  and  P  branches  of  the  fundamental 
by  an  expression  involving  only  I,  w0,  and  x.  The 
subject  of  alternating  intensities  is  briefly  considered. 
It  appears  certain  that  there  cannot  be  regular  alter¬ 
nating  intensities  in  any  bands  save  those  due  to  a 
completely  symmetrical  molecule  X2  {e.g.,  acetylene 
and  ethylene).  L.  L.  Bikcumshaw. 

Structure  of  OH  bands.  R.  S.  Mulliken 
(Physical  Rev.,  1928,  [ii],  31,  310). — Each  band  com¬ 
prises  six  main  branches,  six  weak  series,  and  a  further 
weak  branch  extending  towards  high  frequencies  from 
each  band.  The  main  branches  (A?*=A?)  and  four 
of  the  weaker  agree  completely  with  Hund’s  predicted 
structure  for  2S — >  (inverted)2P,  except  that  the 
latter  branches  arc  stronger  than  predicted.  The 
last-mentioned  weak  branch  is  identified  as  an  E 
branch  (A?=l),  but  Ajt—2,  and  a  companion  P  branch, 
at  present  unknown,  is  expected.  The  occurrence  of 
the  M  branch  and  the  high  intensity  of  the  weak  series 
show  OH  as  a  transition  case  between  CH  3900  A. 
and  HgH.  The  ZnH  bands  lie  between  OH  and 
HgH  in  all  these  features.  Two  of  the  six  weak  series 
have  A?jt=A j  like  main  branches,  but  differ  by  forming 
the  first  known  exceptions  to  the  usual  rules  of  a-type 
doubling.  L.  S.  Theobald. 

Water  absorption  band  at  9727  A.  J.  E. 
Lambly  (Physical  Rev.,  1928,  [ii],  31,  706). — The 
water  absorption  band  in  the  near  infra-red  has  been 
located  at  9727  A.  for  a  temperature  of  22°  (cf. 
Collins,  ibid.,  1927,  26,  771).  Photographic  records 
of  spectral  intensity  and  density  measurements  have 
been  made,  and  ratios  were  computed  to  determino 
absorption  peaks  which  have  been  measured.  The 
average  of  the  three  independent  determinations  mado 
should  be  accurate  to  10  or  12  A. 

L.  S.  Theobald. 

Tesla-luminescence  spectra.  VI.  Some 
phenolic  compounds  and  their  ethers.  J.  0. 
Macmaster,  A.  Russell,  and  A.  W.  Stewart  (J.C.S., 
1929,  2401 — 2407 ;  cf.  McVieker  and  others,  A.,  1925, 
ii,  630). — Photographs  were  obtained  of  the  spectra 
emitted  under  the  Tesla  discharge  by  41  phenols  and 
phenolic  ethers,  and  the  wavo-longth  limits  of  the 
continuous  spectrum,  region  of  maximum  brilliancy, 
occurrence  of  a  glow  in  the  visible  region,  and  the 
positions  of  bands  are  tabulated  for  each  substance. 
The  effect  of  substitution  on  the  benzene  ring,  and 


similarities  for  ethers  and  corresponding  chains  com¬ 
posed  entirely  of  hydrocarbon  radicals,  are  discussed. 
Interrupted  spectra  characterised  by  a  region  of  non- 
emission  between  two  regions  of  emission  are  shown 
in  the  similar  spectra  of  hydrindene  and  benzyl  methyl 
ether,  and  of  tetrahydronaphthalene  and  benzyl  ethyl 
ether.  This  suggests  a  curving  of  the  ether  chains 
so  as  to  make  the  ether  molecule  analogous  to  the 
closed-chain  compounds.  A  fresh  type  of  emission, 
or  violet  glow,  was  observed  in  several  ether  spectra. 
A  band  observed  at  4315  A.  in  several  of  the  spectra 
is  provisionally  attributed  to  the  decomposition  of  a 
complex  ether  with  liberation  of  the  alkyl  group  and 
a  phenol.  N.  M.  Blioh. 

Tesla-luminescence  spectra.  VII.  Some 
aromatic  aldehydes.  A.  Russell  and  A.  W. 
Stewart  (J.C.S.,  1929,  2407 — 2412;  cf.  preceding 
abstract). — Twenty  aromatic  aldehydes  were  exam¬ 
ined,  and  out  of  17  containing  a  single  benzene 
nucleus .  1 1  showed  no  detectable  emission.  Spectral 
details  are  given  for  benzaldehyde,  3-  and  4-methyl- 
benzaldohyde,  3  : 4-dimethylbenzaldehydc,  4-propyl- 
benzaldehyde,  anisaldehyde,  and  piperonal.  All  the 
emitting  compounds  showed  the  benzaldehyde  blue 
band  type  of  spectrum.  The  banding  of  the  spectrum 
appears  to  be  associated  with  the  benzene  ring  and 
is  deeply  modified  by  substitution ;  a  methyl  group 
ortho  to  the  aldehyde  group  extinguishes  emission  in 
the  blue  region ;  p -substitution  reduces  the  number 
of  detectable  bands.  The  introduction  of  a  hydroxyl 
group  quenches  the  emission  of  the  aldehydes,  but 
methoxyl  groups  do  not  necessarily  extinguish  the 
blue  band  series.  N.  M.  Blioh. 

High-frequency  discharge  in  organic  vapours. 
P.  N.  Ghosh  and  B.  D.  Chatterjee  (Nature,  1929, 
124,  654). — The  striated  character  of  the  electrodeless 
discharge  is  described.  Vapours,  e.g of  propyl 
bromide,  when  thus  ionised  give  rise  to  band  spectra. 

A.  A.  Eldridqe. 

Foreign  ion  content  of  alkali  halide  phosphors. 
W.  Koch  (Z.  Physik,  1929,  57,  638 — 647). — It  is 
found  that  the  foreign  ion  content  of  crystals  of  alkali 
halide  phosphors  is  only  0*5—0*05  of  that  in  the 
fused  mass  from  which  the  crystals  are  prepared. 
The  relation  between  the  heavy  metal  content,  as 
determined  by  direct  analysis  of  the  crystals,  and 
the  absorption  at  the  absorption  maximum  has  been 
followed.  In  the  case  of  potassium  chloride-thallium 
chloride  phosphor  the  absorption  constant  rises  almost 
linearly  with  the  concentration  of  thallium  ion,  but 
potassium  chloride-lead  chloride  was  found  to  be 
non -homogeneous  and  no  satisfactory  data  could  be 
obtained.  The  absorption  curves  for  different  con¬ 
centrations  of  foreign  ion  have  also  been  followed. 
The  absorption  spectra  of  aqueous  solutions  of  the 
chlorides  and  bromides  of  lead  and  thallium  have 
also  been  investigated.  The  effect  of  addition  of 
considerable  quantities  of  potassium  chloride  on  the 
absorption  spectrum  of  lead  chlorido  solution  is  also 
indicated.  J.  W.  Smith. 

Efficiencies  in  luminescence  accompanying 
electrolysis.  R.  T.  Dufford  (Physical  Rev.,  1928, 
[ii],  31,  157 ;  cf.  A.,  1928,  994).- — The  luminescence 
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at  the  electrodes  accompanying  electrolysis  has  been 
studied  for  many  solutions  with  different  metals  as 
electrodes,  the  chief  cases  being  those  of  aluminium 
in  sodium  phosphate  or  carbonate  solutions,  and 
almost  any  metal  in  anhydrous  ethereal  solutions  of 
Grignard  reagents.  The  brightness  ranges  from  6x 
10~9  to  10"5  lambert,  and  generally  increases  with 
applied  P.D .  Efficiency  increases  and  then  decreases 
with  an  increase  in  voltage,  but  is  practically  un¬ 
affected  by  changes  in  concentration  and  is  the  same 
for  chemically  similar  solutions.  L.  S.  Theobald. 

Metallic  reflexion  from  rock-salt  and  sylvite 
in  the  Schumann  region.  A.  H.  Prune  (Physical 
Rev.,  1928,  [ii],  31,  315;  cf.  A.,  1928,  934).— The 
maxima  of  reflexion  lie  near  1600  A.  for  rock-salt 
and  near  1625  A.  for  sylvite,  with  indications  of 
further  maxima  near  1000  A.  L.  S.  Theobald. 

Dielectric  constant  and  electric  moment  of 
some  alcohol  vapours.  J.  B.  Miles,  jun.  (Physical 
Rev.,  1929,  [ii],  34,  964—971). — By  using  a  new 
method  of  measuring  the  pressure  of  the  hot  vapour, 
the  dielectric  constant  of  the  vapours  of  methyl, 
ethyl,  n-propyl,  and  ?i-butyl  alcohols  was  measured 
at  several  temperatures.  Good  agreement  was  found 
with  Debye’s  equation  for  the  dielectric  constant  of 
gases  at  higher  temperatures  where  there  is  no  associ¬ 
ation.  Association  is  discussed  theoretically.  The 
calculated  electric  moments  X  Kh8  are  respectively 
1-68,  1-69,  1-65,  and  1*65.  N.  M.  Bligh,  * 

Dielectric  constants  and  molecular  structure 
of  carbon  disulphide  and  nitrous  oxide.  P.  N. 
Ghosh,  P.  C.  Mahanti,  and  B.  C.  Mukherjee  (Z. 
Physik,  1929,  58,  200 — 204). — The  dielectric  constants 
of  carbon  disulphide  and  nitrous  oxide  determined 
by  the  usual  balance  method  are  respectively  1*002912 
and  1*001050.  The  electric  moments  were  calculated 
from  the  Debye  equation,  and  the  Debye  function,  y, 
is  plotted  against  temperature.  The  curves  show  that 
neither  substance  possesses  a  definite  dipole  moment, 
and  the  Maxwell  relationship  holds,  i.e.,  the  dielectric 
constant  is  equal  to  the  square  of  the  extrapolated 
refractive  index  for  infinitely  long  waves.  The  non¬ 
polar  nature  of  nitrous  oxide  is  also  shown  by  its 
relatively  weak  Kerr  effect.  The  observations  show 
that  the  molecules  of  nitrous  oxide  and  carbon 
disulphide  are  linearly  symmetrical.  A.  J.  Mee. 

Dielectric  polarisation  potential  and  the  law 
of  superposition  for  hard  rubber.  H.  H.  Race 
and  J.  R.  Campbell,  jun.  (Physical  Rev.,  1929,  [ii], 
34,  1031—1034). — A  sample  of  hard  rubber  (ebonite) 
was  subjected  to  several  similar  conditions  of  charge 
at  a  constant  potential  of  884  volts  per  cm.,  and  to 
different  conditions  of  discharge  at  potentials  from 
829  to  882  volts  per  cm.  Results  indicate  that  the 
polarisation  potential  built  up  during  a  long-time 
charge  is  approximately  equal  and  opposite  to  the 
charging  potential.  The  current-time  curve  predicted 
from  Curie’s  law  of  superposition  with  data  previously 
obtained  for  the  sample  was  in  close  agreement  with 
the  actual  curve.  N.  M.  Bligh. 

Dielectric  constants  of  benzene,  carbon  di¬ 
sulphide,  and  carbon  tetrachloride,  and  of  dilute 
solutions  of  alcohols  in  these  solvents.  J,  D. 

4  x 


Stranathan  (Physical  Rev.,  1928,  [ii],  31,  156 ;  cf. 
A.,  1928,  576). — The  dielectric  constants  of  benzene, 
carbon  disulphide,  and  carbon  tetrachloride  have  been 
determined  at  temperatures  between  the  f.  p.  and  b.  p. 
by  means  of  a  high-frequency  beat  method,  and  also  of 
dilute  solutions  of  methyl  alcohol  in  benzene  and  in 
carbon  tetrachloride,  and  of  amyl  alcohol  in  benzene. 
The  electric  moments  of  methyl  and  amyl  alcohols 
(in  benzene)  obtained  by  a  graphical  method  are 
1*66  x  1(H8  and  1*65  x  10~18  e.s.u.,  respectively.  For 
methyl  alcohol  in  carbon  tetrachloride,  the  results 
arc  inconsistent  with  the  Debye  theory,  possibly 
owing  to  association.  The  calculated  moment  of  the 
alcohol  molecule  in  this  case  is  165x  10"18,  assuming 
that  there  is  no  association  at  the  b.  p. 

L.  S.  Theobald. 

Nature  of  the  general  polarisation  effect  in 
aromatic  molecules.  W.  A,  Waters  (Phil.  Mag., 
1929,  [vii],  8,  436 — 441). — The  general  polarisation 
effect  in  aromatic  molecules  may  be  correlated  with 
the  dipole  moment  of  the  substituent  group.  From 
log  Ks/KuQc\Lt  where  K  denotes  the  roaetion  velocity 
coefficients  of  the  substituted  and  unsubstituted 
compound,  the  relative  orders  of  magnitude  of  the 
reaction  velocities  of  all  meta  -  substituted  aromatic 
compounds  can  be  predicted  from  the  electrical 
dipole  moments  of  the  substituent  groups,  and  vice 
versa.  The  prediction  is  less  certain  for  com¬ 
pounds,  and  is  not  possible  for  ori^o-compounds. 

N.  M.  Bligh. 

Time-lag  differences  of  the  Faraday  effect  in 
several  mixtures  and  compounds.  ¥.  Allison 
(Physical  Rev.,  1928,  [ii],  31,  313). — The  time-lag 
previously  observed  (ibid.,  1927,  30,  66)  has  been 
studied  with  mixtures  of  liquids  and  with  certain 
chemical  compounds.  Each  liquid  retains  its  own 
lag  on  mixing.  Lags  for  various  wave-lengths  have 
been  measured  in  ethyl  alcohol,  acetic  acid,  and  ethyl 
acetate ;  the  last-named  shows  two  time-lag  differ¬ 
ences,  those  of  the  alcohol  and  the  acid,  for  each 
wave-length  used.  Similar  results  are  obtained 
with  acetic  acid,  amyl,  w-butyl,  and  methyl  alcohols, 
and  the  corresponding  esters,  the  esters  showing  no 
specific  lag.  L.  S.  Theobald. 

Calculation  of  the  number  of  dispersion 
centres  in  sodium.  W.  K.  Prokofiev  (Z.  Physik, 
1929,  58,  255—267 ;  cf.  Sugiura,  A.,  1927,  1004).— 
The  calculation  carried  out  by  Sugiura  for  the  first 
two  doublets  of  the  principal  series  of  sodium  is 
repeated.  The  calculation  is  simplified  and  extended. 
In  the  first  place  the  potential  energy  of  the  valency 
electrons  of  sodium  is  calculated.  The  determination 
of  the  characteristic  function  of  the  Sehrodinger  wave 
equation  is  then  earned  out,  and  the  probability  of 
switch  and  number  of  dispersion  centres  are  obtained 
from  it.  The  calculation  can  be  applied  in  an  easy 
way  to  the  third  and  fourth  doublets  of  the  principal 
series  and  some  of  the  first  doublets  of  the  secondary 
and  combination  series.  A.  J,  Mee. 

Magneto-optical  dispersion  of  some  organic 
liquids  in  the  ultra-violet  region  of  the  spectrum* 
0.  C.  Evans  and  E.  J.  Evans  (Phil.  Mag.,  1929, 
[vii],  8,  137 — 158). — The  magneto -optical  rotations 
of  isopropyl  alcohol,  allyl  alcohol,  methyl  acetate,  and 
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ethyl  acetate  have  been  determined  for  wave-lengths 
in  the  violet  and  longer  ultra-violet  spectral  regions. 
The  refractive  indices  of  isopropyl  alcohol,  methyl 
acetate,  and  ethyl  acetate  have  been  determined  for 
the  same  wave-lengths.  The  values  of  (—n87?)  for 
the  respective  compounds  are  given  by  5*5526  x 
1(H{X2/(X2~-0*1 1372)}2,  7*24  x  10"3{X2/(X2 — 0T3722)}2, 

4*587  X  10^{X2/(X2-0«1 1 172)}2,  and  4*825  X  1(H{X2/ 
(X2— 0*1 1402)}2,  where  refractive  index,  8—Verdet’s 
constant  in  minutes  per  cm.  gauss  for  wave-length  X 
and  the  wave-lengths  of  the  absorption  bands  con¬ 
trolling  the  magneto-optical  rotations  of  isopropyl 
alcohol,  allyl  alcohol,  methyl  acetate,  and  ethyl  acetate 
are  respectively  0*1137  p,  0*1372  p,  0*1117  p,  and 
0*1140  {a,  A.  E.  Mitchell. 

Refractive  indices  of  calcite  in  the  wave¬ 
length  range  of  2 — 6  A.  E.  Dershem  (Physical 
Rev.,  1928,  [ii],  31,  916).— For  calcite  the  reflexion 
method  gave  1—  p=I7*8x  1(H  at  T98  A.  and 
137  xlO”6  at  6*00  A.,  in  good  agreement  with  the 
values  calculated  from  the  D ru de-Loren tz  formula. 
Within  0*2  or  0*3  A.  of  the  calcium  absorption  limit 
the  values  of  1— p  are  depressed  on  both  sides  of  the 
absorption  edge  as  required  by  quantum  theories  of 
X-ray  dispersion.  L.  S,  Theobald. 

Interferometric  experiments  on  liquids  in  an 
electric  field.  K.  Schaum  and  E.  Walter  (Z.  wiss. 
Phot.,  1929,  27,  109— 112).— An  experimental  method 
is  devised  for  the  separate  determination  of  the 
optical  changes  produced  by  the  thermal  and 
electric  effects.  With  certain  organic  liquids,  such 
as  terf.-amyl  chloride  and  o-nitrotoluene,  the  thermal 
effect  is  greater  than  the  electric  effect  from  the 
commencement  of  excitation  by  the  electric  field, 
or  at  least  after  a  time  of  excitation  of  1  second.  For 
other  substances,  however,  such  as  nitrobenzene  and 
ethyl  phenylaeetate,  the  electric  effect  predominates 
for  a  certain  time.  J.  W.  Glassett. 

Surface  tension.  IV.  Mechanics  of  drops 
pendant  from  cylindrical  tubes.  A.  W.  Porter 
(Phil.  Mag.,  .1929,  [vi i],  8,  180 — 186).— The  mechanics 
of  the  formation  of  sustained  drops  for  cylindrical 
tubes  is  discussed.  It  is  shown  that  assuming  con¬ 
ditions  such  that  contact  between  the  drop  and  a  tube 
of  infinitely  thin  wail  is  made  above  the  end  of  the 
tube,  then  for  a  given  material  one  and  only  one 
weight  of  pendant  drop  can  be  in  equilibrium  near 
the  end  of  a  tube  of  given  outside  radius  of  curvature, 
the  weight  being  determined  by  the  expression 
lF/jT0£j=l+a/c,  where  ff— weight  of  drop,  a = surface 
tension,  a—  radius  of  tube  to  the  outside,  and  c=radius 
of  curvature  at  the  point  of  contact  between  liquid 
and  tube.  Values  calculated  from  this  expression  are 
in  fair  agreement  with  those  determined  by  Rayleigh 
and  by  Harkins  and  Brown.  A.  E.  Mitchell, 

Interpretation  of  the  temperature  coefficient 
of  surface  tension.  N.  K.  Adam  (Phil,  Mag.,  1929, 
[vii],  8S  539 — 547 ;  cf.  Hun  ten  and  Maass,  this  vol., 
252). — On  the  view  that  the  rate  of  decrease  of  surface 
tension  with  temperature  is  the  rate  of  increase  of  the 
thermal  bombardment  pressure  exerted  by  the  surface 
molecules,  parallel  to  the  surface  on  a  barrier  in 
the  surface,  a  number  of  factors,  some  at  present 


undeterminable,  affecting  the  value  of  the  Eotvos 
constant  are  considered.  The  temperature  coefficient 
of  surfaeo  tension  of  four  homologous  aliphatic  series 
is  considered,  and  new  data  are  presented  for  long- 
chain  compounds.  There  is  nearly  complete  orient¬ 
ation  of  the  surface  molecules  when  the  chains  are  ten 
carbon  atoms  or  more  long,  if  the  molecules  have  a 
polar  group  at  one  end ;  the  hydrocarbons  are  probably 
not  fully  oriented  until  double  this  length  of  chain. 
The  intensity  of  vibration  of  the  molecules  of  the 
triglycerides  appears  to  he  somewhat  less  than  that 
of  three  chains  separately,  although  the  chains  move 
independently  in  some  degree.  N.  M.  Bligh, 

Determination  of  the  orientation  of  a  crystal 
from  a  Laue  photograph.  K.  Yamaguchi  and 
S.  Togino  (Bull  Inst.  Phys.  Chem.  Res.  Tokyo, 
1929,  8,  603—608) .—Details  are  given  of  a  “  erystallo- 
metric  globe  ”  by  which  the  orientation  of  a  crystal 
axis  may  be  obtained  mechanically  after  the  type  and 
co-ordinates  of  the  face  have  been  determined  from  a 
Laue  photograph.  With  a  globe  of  6  cm.  radius  the 
limit  of  error  is  less  than  0*1°.  F.  G,  Tryhorn. 

Supposed  effect  of  X-rays  in  crystal  rectifiers. 

S«  Gberto  (Atti  R.  Accad.  Lineei,  1929,  [vi],  10, 
89—92). 

Significance  of  X-ray  analysis  of  alkali  sul¬ 
phates.  A.  E.  H.  Tutton  (Phil.  Mag.,  1929,  [vii], 
8, 195 — *201). — The  classical  optical  and  morphological 
constants  of  the  series  of  alkali  sulphates  are  discussed 
in  the  light  of  the  results  of  X-ray  analysis,  and  it  is 
pointed  out  that  in  this  series  of  eutropie  isoraorphous 
compounds  the  whole  of  the  morphological  and 
physical  properties  of  their  crystals  are  functions  of 
the  atomic  numbers  and  atomic  weights  of  the 
interchangeable  family -group  elements  giving  rise 
to  the  series.  This  result  is  considered  to  afford  a 
proof  of  the  law  of  Haiiy  that  to  every  definite 
chemical  substance  crystallising  in  any  but  the  cubic 
system  there  is  a  particular  crystalline  form  (or  forms 
if  polymorphous)  peculiar  to  and  characteristic  of  the 
substance.  A.  E.  Mitchell. 

X-Ray  analysis  of  chromium-nickel  alloys. 
F.  C.  Blake,  J,  O.  Lord,  W,  C.  Phebus,  and  A.  E. 
Focke  (Physical  Rev,,  1928,  [ii],  31,  305 ;  cf.  A., 
1928,  1313). — Etching,  photomicrographs,  and  X-ray 
analysis  show  the  presence  of  a  third,  rhombohedral 
phase  in  nickel-chromium  alloys.  This  rhombohedral 
lattice,  together  with  the  body-centred  lattice,  is 
present  in  alloys  containing  65 — 85%  Cr, 

L,  S.  Theobald. 

Interpretation  of  X-ray  crystal  photographs, 
II.  Complete  rotation  photographs.  W.  H. 
George  (Phil.  Mag,,  1929,  [vii],  8,  442—456 ;  cf.  this 
vol.,  381).— A  mathematical  instrument  is  described 
which  directly  interprets  the  principal  axis,  and 
complete  rotation  of  cubic,  tetragonal,  hexagonal,  and 
trigonal  crystals.  In  combination  with  the  previously 
described  grid  method  of  measuring  X-ray  photo¬ 
graphs,  the  method  is  independent  of  the  nature  of 
the  spectrometer,  the  wave-length  of  the  X-rays,  or 
the  size  of  the  unit  cell  of  the  particular  substance. 
Some  applications  are  described,  and  some  tables  of 
constants  are  given  for  use  in  connexion  with  reciprocal 


GENERAL,  PHYSICAL,  AND  INORGANIC  CHEMISTRY. 


1367 


lattice  methods  for  interpretation  of  rotation  photo¬ 
graphs.  N.  M.  Bligh, 

Fine  structure  of  the  absorption  bands  of 
crystals.  H.  M.  Randall  and  H.  H.  Nielsen 
(Physical  Rev.,  1928,  [ii],  31,  1131) —A  fine  structure 
with  the  lines  spaced  approximately  23  A.  apart  has 
been  developed  in  the  band  of  calcium  carbonate 
at  3*5  g,.  L.  S.  Theobald. 

X-Ray  investigation  of  the  structure  of  naphth¬ 
alene  and  anthracene.  J.  M.  Robertson  (Proc. 
Roy.  Soe.,  1929,  A,  125,  642— 669).— The  crystal 
structures  of  naphthalene  and  anthracene,  examined 
by  the  rota  ting-crystal  method,  arc  found  to  be 
closely  similar.  The  former  has  a  8*34,  h  5*98,  c  8*68, 
p  122°  44',  d  1*152 ;  the  latter  a  8*58,  b  6*02,  c  IMS, 
P  125°  O',  d  1*250.  The  space-group  is  in  each 
case  and  there  are  two  molecules  in  the  unit  cells, 
which  must  therefore  possess  a  centre  of  symmetry. 
A  geometrical  structure  factor  is  developed  for  these 
conditions.  A  study  of  the  relative  intensities  of 
reflexion  at  various  planes  indicates  that  there  is  a 
fundamental  periodicity  along  the  c  axis  of  amount 
1*28  A.  in  both  naphthalene  and  anthracene,  and 
that  the  scattering  centres  lie  nearer  the  m  than  the 
be  planes.  Since  the  molecules  do  not  exhibit  even 
an  approximate  plane  of  symmetry  in  the  ac  planes,  it 
is  assumed  that  the  scattering  centres  lie  in  two  rows 
parallel  to  the  c  axes,  forming  a  chain-like  structure. 
With  this  limitation,  a  compact  geometrical  structure 
factor  is  developed  for  the  general  case  of  n  scattering 
centres  (each  regarded  as  a  carbon  atom  with  its 
attendant  hydrogen  atom,  if  any),  and  a  detailed 
examination  of  the  parameters  leads  to  values  which 
account  for  the  intensity  distribution  in  the  various 
spectra  of  the  two  crystals.  The  structures  are  found 
to  be  alike,  within  the  limits  of  experimental  error. 
The  dimensions  of  the  molecules  differ  very  little  from 
those  of  Bragg's  tetrahedral  structure,  and  the  chain 
structure,  moreover,  is  shown  to  be  closely  related  in 
many  of  its  dimensions  to  that  of  the  hydrocarbon 
€2?He0  (Muller,  A.,  1928,  1176).  This  affords  strong 
evidence  that  the  tetrahedral  properties  of  the  carbon 
atom  are  maintained  in  aromatic  structures. 

L.  L.  Bircumshaw. 

Quantitative  study  of  reflexion  of  X-rays  from 
crystals  of  aluminium.  R.  W.  James,  G.  W. 
Brindley,  and  R.  G.  Wood  (Proc.  Roy.  Soe.,  1929, 
A,  125,  401 — 419 ;  cf.  James  and  others,  A.,  1928, 
225,  462).— By  means  of  the  method  previously 
used  for  crystals  of  rock-salt  and  sylvine  (loc.  ciL)s 
measurements  have  been  made  of  the  intensity  of 
reflexion  of  X-rays  by  single  crystals  of  aluminium 
at  the  ordinary  temperature  and  at  the  temperature 
of  liquid  air.  The  temperature  factor  deduced  from 
the  results  is  in  close  agreement  with  that  predicted 
by  the  Debye-Waller  theory,  and  the  absolute  values 
of  the  atomic  scattering  power  F,  corrected  by  means 
of  the  measured  temperature  factor,  agree  with  those 
calculated  theoretically  from  the  Schrodinger  charge- 
distributions,  assuming  the  existence  of  zero-point 
energy.  L,  L.  Bircumshaw. 

Precision  measurements  of  X-ray  reflexions 
from  crystal  powders.  M.  L,  Fuller  (Phil.  Mag., 
1929,  [vii],  8,  585 — 586;  cf.  Brentano  and  Adamson, 


this  voh,  493). — A  discussion  of  the  relative  accuracy 
of  available  data  for  the  lattice  parameter  of  cadmium 
oxide.  N.  M.  Bligh. 

Spinning  target  X-ray  generator  and  its 
input  limit.  A.  Muller  (Proc.  Roy.  Soe.,  1929, 
A,  125,  507 — 516). — Mathematical.  In  an  ordinary 
X-ray  tube  a  limit  for  the  specific  input  is  soon 
reached  owing  to  the  intense  heating  of  the  focus  and 
the  consequent  deterioration  of  the  target  surface,  but 
by  keeping  the  target  moving  this  limitation  may  be 
avoided.  An  estimate  is  made  of  the  extent  to  which 
the  specific  input  may  be  increased  by  this  means. 

L.  L.  BmcuMSHAW. 

Systematics  of  the  types  of  binding  of  diatomic 
molecules.  H.  Lessheim  and  R.  Samuel  (Natur- 
wiss.,  1929,  17,  827). — The  relations  between  the  two 
deepest  electron  terms  of  diatomic  molecules  have 
been  investigated  with  reference  to  their  potential 
curves.  Analysis  of  the  different  possibilities 
indicates  a  definite  correlation  between  the  potential 
curves  and  the  types  of  binding.  Normal  molecules 
in  the  chemical  sense,  whether  atom-  or  ion-molecules, 
are  merely  those  in  which  the  union  of  two  unexcited 
atoms  or  ions  leads  to  a  state  possessing  greater 
energy  of  dissociation  than  that  resulting  from  the 
combination  of  one  excited  and  one  unexcited  entity. 

R.  A.  Morton. 

Term  resolution  in  crystals.  H.  Bethe  (Ann. 
Physik,  1929,  [v],  3,  133— 208).— The  influence  of  an 
electrical  field  of  known  symmetry  (crystal  field)  on 
an  atom  has  been  treated  by  the  methods  of  wave- 
mechanics.  R.  A.  Morton. 

Chemical  binding.  F.  Hund  (Trans.  Faraday 
Soe.,  1929,  25,  646 — 648). — The  properties  which 
enable  atoms  to  form  bindings  are  investigated  and 
discussed,  and  their  relation  to  London's  analogy 
between  chemical  valency  and  some  quantum  pro¬ 
perties  of  atoms  is  considered.  London's  work  appears 
to  give  a  quantum  theoretical  explanation  of  valency 
by  the  energies  arising  from  the  disappearance  of  the 
exchange  degeneracy.  N.  M.  Bligh. 

Structure  of  diatomic  molecules.  G.  Herzbero 
(Z.  Physik,  1929,  57,  601—630). — By  extensions  of  the 
methods  of  Mulliken  (A.,  1928,  1067 ;  this  vol.,  116) 
and  of  Hund.  (this  vol.,  117)  an  attempt  is  made  to 
explain  the  disagreements  obtained  when  the  stable 
electronic  states  of  a  diatomic  molecule  are  calculated 
by  different  methods.  The  theory  developed  is 
applied  to  the  calculation  of  the  heats  of  dissociation 
of  a  large  number  of  diatomic  molecules  for  which 
suitable  data  are  available.  J.  W.  Smith. 

Molecular  structure  of  the  silieotungstates 
and  related  compounds.  L.  Pauling  (J.  Amer. 
Ghem,  Soe.,  1929,  51,  2868 — 2880). — The  principles 
previously  enunciated  (this  voh,  748)  are  used  to 
determine  the  structures  of  silicododecatungstic  acid 
and  analogous  acids.  The  structures  proposed  lead 
to  the  formula  HJM04,W12018(0H)3rJ,  where  s=3,  4, 
5,  6,  respectively,  when  M=P,  Si,  B,  H2»  This  formula 
is  in  complete  agreement  with  the  known  properties  of 
these  complex  acids.  Structures  are  also  proposed 
for  iso silico-  and  for  isoboro-dodecatungstie  acids, 
which  correspond  respectively  with  the  formula} 
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H4[SiW12O40],15H2O  and  H5[RW120I{)],15H20 ;  sag- 
gested  structures  are  also  given  for  some  unsaturated 
(or  condensed)  heteropoly-acids.  S.  K.  Tweedy. 

Structure  of  crystal  hydrates.  A,  Kapdstinsky 
(Z.  physikal.  Chem.,  1929,  144,  187 — 196). — A  study 
of  the  heats  of  hydration  for  the  addition  of  successive 
water  molecules  to  salts  which  have  an  odd  number 
of  molecules  of  hydration,  and  of  the  molecular  heats 
of  these  compounds,  indicates  that  the  first  molecule 
of  water  is  bound  in  a  different  way  from  the  rest. 
Ions  such  as  those  of  zinc,  magnesium,  manganese, 
copper,  lanthanum,  iron,  and  nickel,  which  form  such 
hydrates,  have  average  ionic  radii  and  charge  densities 
sufficient  in  general  for  the  attraction  of  water,  and 
consequently  for  the  formation  of  crystal  hydrates, 
but  insufficient  for  hydrolysis.  The  hypothesis  here 
put  forward,  that  in  these  crystal  hydrates  the  first 
water  molecule  is  bound  constitutionally  (?\c.,  the 
metal  combines  with  the  hydroxyl  group  and  the 
anion  with  the  hydrogen  ion),  is  in  accord  with 
Werner's  theory  and  with  the  electrostatic  theory  of 
chemical  affinity.  Structural  formulae  for  these  and 
other  hydrates  are  suggested.  F.  L.  Usher. 

Chemical  combination  as  an  electrostatic 
phenomenon.  II,  III.  A.  E.  van  Arkel  and 
J.  H.  Be  Boer  (Chem.  Weekblad,  1929,  26,  114 — 
118,  146— 149).— II.  The  electrostatically  stable 

arrangement  of  the  ions  in  various  types  of  molecules 
is  described  with  reference  to  the  periodic  classification, 
and  the  varieties  of  ion  which  can  be  formed  are 
classified  :  Six  classes  of  positive  ion  are  recognised  : 
(1)  the  hydrogen  ion ;  (2)  ions  with  the  helium  con¬ 
figuration  ;  (3)  ions  with  eight  outer  electrons,  derived 
from  elements  following  the  inert  gases  by  loss  of 
electrons  up  to  eight  in  number,  e,g ruthenium  and 
osmium;  (4)  ions  with,  eight  outer  electrons  but 
containing  mom  electrons  than  the  corresponding 
inert  gas;  (5)  ions  with  eighteen  outer  electrons, 
derived  from  elements  following  nickel,  palladium, 
platinum  ;  (6)  ions  of  a  lower  degree  of  symmetry  in 
which  the  highest  valency  is  not  attained,  iron, 
cobalt,  nickel,  rhodium,  palladium,  iridium,  and 
platinum. 

III.  The  space  configuration  of  the  ions  in  molecules 
containing  from  1  to  4  negative  ions  attached  to  a 
positive  nuclear  ion  is  discussed.  From  the  simi¬ 
larities  of,  c.g lithium  hydride  with  the  halides  of  the 
alkali  metals  and  of  boron  hydride,  B2H6,  with  the 
boron  halides  it  is  suggested  that  in  such  compounds 
the  hydrogen  is  present  as  a  negatively  charged  ion; 
This  view  is  supported  by  the  behaviour  of  the  hydro¬ 
carbons  towards  substituents  and  by  the  contrasts 
between  the  properties  of  halides  in  various  groups 
of  the  periodic  classification.  The  manner  in  which 
crystal  lattices  are  built  up  from  polar  molecules  is 
described.  H.  F.  Gillbe. 

Molecular  linking  and  other  properties  of  the 
hydrogen  halides.  R.  T.  Birge  and  0.  R.  Wulf 
(Physical  Rev.,  1928,  [ii],  31,  917). — Theoretical. 
Energy  level  diagrams  for  hydrogen  fluoride,  chloride, 
bromide,  and  iodide  have  been  devised,  using  recent 
data.  These  substances  appear  to  exist  with  atomic 
linking  in  the  non- vibrational  state,  but  a  dissociation 
into  ions  is  also  indicated.  The  heat  of  dissociation 


of  these  molecules  in  the  ionised  condition  is  approxi¬ 
mately  zero  or  negative.  L.  S.  Theobald. 

Dissociation  of  molecules  by  rotation.  0, 
Oldenbeeg  (Z.  Physik,  1929,  56,  563 — 575). — The 
curves  connecting  potential  energy  with  nuclear  dis¬ 
tance,  when  modified  to  include  rotational  energy,  ex¬ 
plain  the  sudden  disappearance  of  rotational  levels, 
and  show  that  the  energy  of  the  last  discrete  level  is 
not  the  energy  of  dissociation.  Diffuse  lines  are 
expected  near  this  critical  edge.  An  example  is 
mercurous  hydride.  A.  B.  D,  Cassie. 

Gas  content,  crystal  structure,  and  hydrogen 
absorption  of  sputtered  nickel  films.  L.  R. 
Inoersoll  and  J.  D.  Hanawalt  (Physical  Rev., 
1929,  [ii],  34,  972 — 977) —By  using  a  special  deposi¬ 
tion  tube  to  allow  withdrawal  of  the  cathode  without 
altering  vacuum  conditions,  films  of  nickel  were 
sputtered  in  hydrogen,  helium,  nitrogen,  and  argon, 
and  their  gas  content  was  investigated.  The  gas 
is  emitted  just  below  the  baking  temperature  range 
for  which  the  films  become  magnetic  and  better 
conducting.  In  addition  to  the  influence  of  crystal 
structure,  evidence  indicates  that  the  gas,  by  keeping 
the  atoms  apart,  is  mainly  responsible  for  the  abnormal 
magnetic  properties  of  the  films.  Evaporated  films 
contained  much  less  gas  than  the  sputtered,  even 
when  produced  at  the  same  gas  pressure,  the  gas  being 
excited  or  activated  during  the  sputtering  process, 
and  its  occlusion  promoted;  the  evidence  pointed 
to  the  production  of  nickel  hydrides  and  nitrides. 
The  films  showed  a  high  absorption  for  hydrogen 
above  a  critical  temperature  depending  on  the 
previous  heat  treatment.  N*  M.  Bligh. 

Crystal  disintegration  and  formation.  P.  P. 
von  Weimarn  (Kolloid-Z.,  1929,  49,  149 — 150). — A 
summary  of  previously  published  work  on  the  con¬ 
ditions  of  formation  and  disintegration  of  small 
crystals.  E.  S.  Hedges. 

Crystal  structure  of  ?n-iodohenzoic  acid.  H.  P. 
Kuna,  E.  Mack,  jim.,  and  F,  C.  Blake  (J.  Amer. 
Chem  Soc.,  1929,  51,  2880 — 2888). — Assuming  p  to 
be  91°  29*5'  (Groth),  the  axial  ratio  of  ?»« iodobenzoic 
acid  is  a  :  b  :  e= 1*3252  ;  1  ;  5*5824,  and  the  unit  cell, 
which  contains  4  mols.,  has  a0  6*206,  60  4*683,  and 
c0  26*14  A.  The  space-group  is  in  the  monoclinic 
prismatic  group.  The  parameters  of  the  molecules 
in  the  unit  cell  were  determined ;  the  structure 
embodies  a  “  puckered  fi  benzene  ring.  The  use  of 
absorbing  filters  in  Laue  spot  X-ray  photography  is 
discussed  briefly  and  justified.  S.  K.  Tweedy. 

Crystallographic  and  optical  properties  of 
diaminozinc  chloride  formed  in  Hie  LeclanchS 
cell.  K.  Chxtdoba  (Zentr.  Min.  Geol.,  1929,  A, 
139 — 143;  Chem.  Zentr.,  1929,  i,  2865). — In  addition 
to  the  compound  ZnCl2,6NH3,  d  1*50,  H  1,  nm 
1*539 40*002,  the  compound  ZnCL2,2HH3,  which 
appears  in  three  habits,  was  observed. 

A.  A.  Eldridge, 

Crystal  structure  of  strontium  oxide.  T.  A. 
Wilson  (Physical  Rev.,  1928,  [ii],  31,  1117). — The 
pattern  of  the  oxide  has  been  isolated  from  spectro¬ 
grams  of  a  mixture  of  the  oxide  and  carbonate.  The 
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lattice  is  of  the  sodium  chloride  type  with  5*073 ±0*01 
A,  length  of  cube  edge,  and  d  5*235. 

L.  S.  Theobald. 

Crystal  structure  of  potassium  dithionate. 
M.  L.  Huggins  and  G,  Frank  (Physical  Rev.,  1928, 
[ii],  31,  916). — X-Ray  spectra  from  rotating  crystals 
show  the  space-group  to  be  D2l(3D—l)  of  the  hexa¬ 
gonal  system.  The  unit  structure  has  aQ  9*8,  c0  6-45  A., 
and  contains  6K,  6S,  and  18  oxygen  atoms.  The 
sulphur  atoms  are  in  pairs  on  the  three-fold  symmetry 
axes,  each  sulphur  atom  having  3  oxygen  atoms 
placed  symmetrically  around  it.  L.  S.  Theobald. 

Crystalline  structure  of  bromides  of  bivalent 
metals.  A.  Ferrari  and  F.  Giorgi  (Atti  R.  Accad. 
Lincei,  1929,  [vi],  9,  1134 — 1140). — The  bromides 
of  cobalt,  ferrous  iron,  magnesium,  and  manganese 
possess  structures  of  the  cadmium  iodide  type.  The 
characteristics  of  these  substances,  in  the  above 
order,  are  :  a  3*685,  3*740,  3*815,  3*820  A. ;  c  6*120, 
6*171,  6*256,  6*188  A.;  cja  1*66,  1*65,  1*64,  1*62;  d 
5*072,  4*790,  3*876,  4*549.  F.  G.  Tryhorn. 

Vanadium-carbon  system.  S.  Oya  and  A. 
Osawa  (J.  Study  Met.,  1928,  5,  434—441).— 

Vanadium  has  a  body-centred  cubic  lattice,  a  3*024  A. 
V anadium-e ar bon  alloys  contain  (a)  a  phase  consisting 
mainly  of  vanadium,  (p)  a  phase  having  a  close- 
packed  hexagonal  lattice  with  axial  ratio  1*59,  and 
(e)  a  phase  having  a  face-centred  cubic  lattice.  The 
effect  of  varying  amounts  of  carbon  on  the  lattice 
has  been  examined.  The  p-phase  consists  of  the 
compound  V5C,  and  the  e -phase  of  the  compound 
V4Cj.  Chemical  Abstracts. 

Electrical  and  optical  behaviour  of  hall  con* 
duct  or  s.  I.  Hall  effect  and  conductivity  of 
silver  sulphide.  F.  Klaiber  (Ann.  Physik,  1929, 

[v] ,  3,  229 — 253). — The  Hall  effect  has  been  deter¬ 
mined  for  both  modifications  of  silver  sulphide  in  the 
form  of  plates  prepared  in  different  ways  from  pure 
materials.  The  Hall  constant  and  the  conductivity 
have  been  measured  at  temperatures  between  160° 
and  225°,  the  results  for  different  specimens  agreeing 
within  a  few  per  cent.  The  transformation  : 
P-Ag2S  (rhombic)  - — >■  a-Ag2S  (regular)  at  179°  is 
accompanied  by  a  change  in  Hall  constant  from 
20  cm,3/amp.  sec.  to  about  0*6  cm.3 /amp.  sec. ;  the 
conductivity  of  1*5  ohm”1  cm.”1  increases  310  times, 
so  that  a-Ag2S  at  the  transf ormati on  point  has  a 
conductivity  of  4*7  x  102  ohm-1  cm.4,  t.e.,  about  100 
times  as  great  as  that  of  the  best  molten  electrolytes. 
The  product  of  the  Hall  constant  and  the  conductivity 
for  both  modifications  of  silver  sulphide  lies  between 
the  limits  observed  for  metajs.  No  Hall  effect  could 
be  observed  for  solid,  regular  silver  iodide  (a-Agl). 
The  interpretation  of  the  results  is  discussed. 

R.  A.  Morton. 

Variations  of  the  Hall  coefficient,  of  the  thermo¬ 
electric  power,  and  of  the  resistance  with  the 
magnetic  field  in  ordinary  and  compressed 
bismuth.  R.  Fedele  (Atti  R.  Accad.  Lincei,  1929, 

[vi] ,  10,  83 — 89), — Measurements  of  the  above  three 
quantities  have  been  made  with  varying  magnetic 
fields  for  crystalline  bismuth  and  for  bismuth  tablets 
made  by  compressing  the  finely  powdered  metal. 
Modifications  in  the  structure  of  the  bismuth,  even 


if  these  are  produced  by  the  magnetic  field,  have  no 
influence  on  the  variation  of  the  Hall  effect,  of  the 
thermoelectric  power,  or  of  the  resistance  with  the 
magnetic  field.  These  variations  are  due  solely  to 
electrodynamic  action.  O.  J.  Walker. 

Discontinuities  of  magnetisation  in  iron  and 
nickel.  C.  W.  Heaps  and  J.  Taylor  (Physical  Rev., 
1929,  [ii],  34,  937 — 944). — The  discontinuities  of 
magnetisation  (Rarkhausen  effect)  in  iron  and  nickel 
were  recorded  photographically,  and  the  dependence 
of  their  number  on  the  rapidity  of  change  of  the 
magnetising  force  was  determined.  More  and  smaller 
discontinuities  were  found  at  high  than  at  low  speeds 
of  magnetisation.  By  varying  the  size  of  the  specimen 
the  length  of  the  portion  of  material  involved  in  one 
of  the  discontinuities  was  estimated  at  2 — 3  mm., 
and  the  volume  of  the  order  10~7  c.c.  A  method  for 
determining  the  hysteresis  loop  of  very  small  speci¬ 
mens  is  described.  It  is  suggested  that  in  different 
portions  of  the  material  different  magnetostrietive 
effects  may  occur,  the  strains  thus  set  up,  when 
relieved  discontinu ously ,  producing  the  jumps  of 
induction.  N.  M.  Bligh. 

Effective  and  reversible  permeability.  G.  J. 
Sizoo  (Ann.  Physik,  1929,  [v],  3,  270 — 276).— Using 
an  iron-silicon  alloy  (3%  Si)  it  is  shown  that  as  the 
amplitude  of  the  superposed  field  becomes  increasingly 
small,  the  identification  of  measured  -effective  per¬ 
meability  and  reversible  permeability  becomes  in¬ 
creasingly  trustworthy.  Cans’  generalisation,  that 
permeability  is  a  true  function  of  magnetisation,  and 
that  the  experimental  deviations  are  due  to  inhomo¬ 
geneity  of  material,  is  valid  only  in  the  limiting 
case  of  an  infinitely  small  amplitude  for  the  magnetis¬ 
ation  process.  If  Gans’  law  is  a  criterion  of  reversi¬ 
bility,  the  magnetisation  can  be  reversible  only  in  the 
limiting  case.  R.  A.  Morton. 

Saturation  magnetisation  of  ferro- cob  alts  and 
atomic  moments  of  iron  and  cobalt.  P.  Weiss 
and  R.  Porker  (Compt.  rend.,  1929,  189,  663 — 666 ; 
cf.  A.,  1928,  454). — The  saturation  magnetisation  of 
25  iron-cobalt  alloys  (0 — 100%  Co)  has  been  deter¬ 
mined  at  the  ordinary  temperature,  and  the  variation 
with  temperature  down  to  that  of  liquid  air.  From 
these  figures  absolute  saturation  at  absolute  zero 
has  been  calculated.  It  is  deduced  that  the  atoms 
of  iron  and  cobalt  can  exhibit  magnetic  moments  of 
varying  multiples  of  the  magneton,  usually  integral, 
e.g.,  11  and  15  for  Fe-a,  14  for  Fe-y,  17  and  9  for  Co-a, 
but  sometimes  apparently  fractional.  The  revised 
value  1125*6  is  given  for  the  gram-magneton. 

C.  A.  SlLBERRAD. 

Application  of  therm  ©magnetic  analysis  to  the 
study  of  oxides  and  minerals  of  iron.  J.  Hug- 
gett  (Ann.  Chim.,  1929,  [x]f  11,  447— 510;  cf.  A,, 
1928,'  503,  841). — Apparatus  is  described  by  means  of 
which  variations  in  the  magnetic  properties  of  oxides 
of  iron  with  temperature  can  be  employed  to  establish 
their  presence  in  mixtures  or  minerals,  and  to  indicate 
the  occurrence  of  chemical  changes.  The  results 
of  independent  experiments  on  pure  oxides  and  their 
mixtures  under  various  conditions  have  been  applied 
to  the  investigation  of  various  materials  containing 
iron  oxides.  Martite  and  haematite  are  always 
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found  to  contain  a  small  quantity  of  magnetic  oxide, 
whilst  gcethite  and  lepidocrocite  give  on  dehydration 
a  certain  amount  of  Malaguti’s  oxide,  this  substance 
also  being  formed  superficially  when  magnetite  is 
heated  in  air.  Metallic  iron,  after  long  immersion 
in  aerated  water,  forms  a  mixture  of  magnetite  and 
rust,  and  the  latter  gives  a  therm omagne tie  curve 
resembling  completely  that  of  lepidocrocite. 

F.  L.  Usher. 

Electrical  phenomena  of  crystals  floating  on  a 
saturated  aqueous  solution.  N.  Katoh  (Nature, 
1929, 124,  653 — 654), — Experiments  with  acetanilide 
are  described.  A»  A#  Eld  ridge. 

Electrical  resistance  and  magnetic  perme¬ 
ability  of  iron  wire  at  radio  frequencies.  G.  R. 
Wait,  F,  G.  Rrickwebde,  and  E.  L.  Hall  (Physical 
Rev.,  1928,  [ii],  31,  303).— No  critical  change  in  high- 
frequency  resistance  or  critical  variation  in  per¬ 
meability  could  be  observed.  L.  S.  Theobald. 

Effect  of  boundary  distortion  on  the  surface 
energy  of  a  crystal.  (Mrss)  R.  M,  .Dent  (Phil. 
Mag,,  1929,  [vii],  8,  630—539;  cf.  this  vol.,  17),— 
A  method  of  evaluating  the  effect  of  surface  dis¬ 
tortion  on  the  surface  energy  of  polar  crystals  is 
described,  and  illustrated  by  results  for  the  halides 
of  sodium  and  potassium.  The  distortion  decreases 
the  surface  energy  by  about  20%,  the  effect  being 
due  almost  entirely  to  the  polarisation  of  the  surface 
ions.  N.  M.  Rligh. 

Tarnation  with  temperature  of  the  critical 
stress  of  cadmium  crystals.  W,  Boas  and  E. 
Schmid  (Z.  Physik,  1929,  57,  575 — 581 ;  cf.  this 
vol.,  374). — The  initial  plastic  deformation  of  cadmium 
crystals  on  stretching  has  been  investigated  over  the 
temperature  range  20—585°  Abs,  In  the  lower 
portion  of  this  temperature  range  the  critical  stress 
of  the  translation  system  decreases  nearly  linearly 
with  rise  of  temperature,  but  from  about  450°  Abs. 
to  the  m.  p.  it  is  almost  constant  at  about  20-2  g./rara.2 
The  results  are  compared  with  those  for  zinc. 

J.  W.  Smith. 

Slip  bands  of  compressed  aluminium  crystals. 

I.  Distortion  by  single  slipping  and  a  tentative 
theory  of  work-hardening  of  metal.  K,  Yama- 
guchi  (ScL  Papers  Inst.  Phys.  Chem.Res.  Tokyo,  1929, 

II,  223—241). — An  analysis  of  distortion  when  the 

specimen  slips  on  one  plane  is  made  on  the  assumption 
that  distortion  is  perfect  simple  shear  on  the  slip 
plane  to  the  direction  of  slip  which  was  obtained  from 
the  condition  of  maximum  shear  stress.  The  stress- 
strain  curve  obtained  is  decidedly  below  the  theoretical 
curve,  due  probably  to  inclusion  in  the  sample  of 
small  unabsorbed  grains.  Imperfect  slipping  in¬ 
fluences  the  direction  of  the  actual  slip  bands  with 
compression.  A  tentative  theory  of  work-hardening 
of  metal  is  put  forward  based  on  the  mechanism  of  the 
self-stopping  of  the  slip.  W.  R.  Angus. 

Fracture  of  iron  at  low  temperatures.  F. 
Sauerwald  and  K,  A.  Pohle  (Z.  Physik,  1929,  56, 
676— 578).— Fracture  was  studied  at  -10%  -20°, 
—  80%  and  -170°.  A.  B.  D,  Oassie, 

Defects  in  crystal  structure  and  hetero¬ 
geneous  catalysis  involving  active  centres.  A. 


Smekal  (Z.  Elektroehem.,  1929,  35,  567 — 573). — 
Defects,  e.g»,  cavities,  may  be  formed  in  the  interior 
of  crystals,  depending  on  the  way  in  which  they  were 
prepared,  and  so  give  rise  to  active  centres  on  the 
surfaces  of  the  crystals.  Previous  work  has  shown 
that  these  defects  affect  the  physical  properties  of 
the  crystals  (cf.  this  vol.,  753,  871). 

H.  T.  S.  Britton. 

Physical  identity  of  enantiomer! des.  A.  N. 
Campbell  (Nature,  1929,  124,  792). — It  appears  that 
chemical  combination  can  take  place  between  dextro- 
and  lsevo-forms,  and  that  this  action  differs  from 
that  between  molecules  of  the  same  form  producing 
association.  Hence  a  difference  in  chemical,  and 
therefore  in  physical,  nature  is  to  be  postulated ; 
measurements  of  f.  p,,  solubility,  and  specific  rotation, 
e.gu  of  the  esters  of  tartaric  acid,  are  desirable. 

A.  A.  Eldridge. 

Polymorphism  of  zinc.  W.  Guertler  and  L. 
Anastasiadis  (Z.  Metallic.,  1929,  21,  338). — Differ¬ 
ential  thermal  analysis  of  pure  zinc  (99*999%  Zn)  fails 
to  show  the  presence  of  any  of  the  three  transform¬ 
ation  points  observed  by  previous  investigators. 
Their  results  are  *  attributed  to  the  presence  of 
impurities.  A.  R.  Powell. 

Effect  of  iron  on  the  magnetic  susceptibility  of 
aluminium.  R.  B.  Mason  (Araer.  Eleetroehem. 
Soe.,  Sept.,  1929.  Advance  copy,  8  pp.),— Com¬ 
parative  measurements  of  the  magnetic  susceptibility 
of  aluminium  and  its  alloys  have  been  made*  Pure 
aluminium  (99*97%  Al)  is  shown  to  be  definitely 
paramagnetic.  The  susceptibility  is  increased  only 
slightly  by  the  presence  of  iron  up  to  8%,  This 
result  is  due  to  the  iron  existing  in  the  form  of  an 
intermet&llie  compound.  On  treatment  with  sodium 
hydroxide  solution  to  break  up  the  compound  and 
liberate  free  iron  on  the  surface  of  the  sample,  there 
is  a  very  marked  increase  in  the  magnetic  susceptibility. 
The  method  can  be  employed  for  the  approximate- 
determination  of  iron  in  aluminium  in  the  absence  of 
other  impurities.  Manganese  appears  to  increase 
the  magnetic  properties  of  aluminium  to  a  greater 
extent  than  iron.  H.  J.  T.  Ellingham. 

Magnetic  susceptibility  of  halogen  ions.  K. 
Riecheneder  (Ann.  Physik,  1929,  [v],  3,  58—62), — - 
The  magnetic  susceptibilities  of  hydrochloric,  hydro- 
bromic,  and  hydriodic  acids  in  aqueous  solution  have 
been  determined.  Assuming  XacM=(z«)n+(x«)ioe  and 
putting  (xa)u— 0,  the  atomic  susceptibilities  of  the 
ions  are:  Cr^-21-9,  Bi^=* -32*5, 50*2  xl(H. 
The  results  are  in  good  agreement  with  Ikenmeyer’s 
data  based  on  measurements  with  alkali  halides  (this 
vol.,  247).  R.  A.  Morton. 

Conductivity  of  ionised  air  at  high  frequency. 
(Erl.)  A.  SzSkely  (Ann.  Physik,  1929,  [v],  3,  112— 
132). — The  conductivity  of  ionised  air  in  the  negative 
glow  has  been  determined  for  frequencies  1 — 5  x  106 
Hertz  (wave-lengths  between  242  and  58  m.).  In 
agreement  with  the  requirements  of  theory  the 
resistance  increases  as  the  square  of  the  frequency. 
The  conductivity  is  due  to  electrons  which  are 
approximately  in  thermal  equilibrium  with  the  gas 
molecules.  The  confirmation  of  the  theory  con¬ 
cerning  the  behaviour  of  ionised  gases  subjected  to 
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high  frequencies  in  the  range  of  wireless  telegraphy 
is  of  special  interest,  since  it  applies  to  pressures  and 
ionisation  of  the  type  and  strength  to  be  expected  in 
the  Heaviside  layer  at  60 — 80  km.  height. 

R.  A.  Morton. 

Ionic  magnetic  moments.  E.  C.  Stoner  (Phil. 
Mag.,  1928,  [viij,  8,  250 — 266). — Previous  theories  of 
ionic  magnetic  moments  are  reviewed  in  conj  unction 
with  the  experimental  results.  The  difference  in  the 
magnetic  behaviour  of  the  first  transition  series  of 
ions  and  the  rare-earth  series  is  discussed.  The 
difference  is  attributed  to  the  fact  that  in  the  former 
the  incomplete  group  of  electrons  belongs  to  the  group 
of  highest  total  quantum  number,  whilst  in  the  latter 
the  incomplete  group  belongs  to  an  inner  group  and 
that  interaction  between  an  ion  and  its  neighbours 
affects  mainly  the  electrons  of  highest  quantum 
number.  The  rare-earth  ions  behave  magnetically 
as  free,  the  moment  expressed  in  Weiss  magnetons 
being  given  by  where  g  is  the 

Lande  splitting  factor  and  j  the  inner  quantum 
number  characterising  the  state.  In  the  first  transi¬ 
tion  series  the  orbital  moment  l  and  the  spin  moment 
s  require  separate  consideration.  The  orbital 
moment  is  partly  ineffective  owing  to  the  interaction 
field,  which  is  treated  as  equivalent  to  an  initial 
magnetic  field  the  general  effect  of  the  character 
of  which  on  the  measured  susceptibility  is  considered. 
The  limits  of  the  value  of  p  for  these  ions  is  shown  to 
be  between  4-97\Zis(H- 1)  and  4v97V4£(s-f-l)+^+l)* 
there  being  a  tendency  to  the  former  value  at  low 
temperatures  and  to  the  latter  at  high  temperatures. 

A.  E.  Mitchell. 

Influence  of  particle  size  on  diamagnetism. 
V.  I.  Vaidyanathan  (Nature,  1929,  124,  762). — 
The  diamagnetic  susceptibility  of  graphite  or 
antimony  falls  with  diminution  of  particle  size. 

A.  A.  ELDBrDGE. 

Electroaflinity  of  gases.  M.  A.  da  Silva 
(Ann.  Physique,  1929,  [x],  12,  99 — 168). — The 
ionisation  current  (produced  by  a-particles)  in  pure 
argon  reaches  saturation  under  atmospheric  pressure 
at  direct- current  voltages  much  smaller  than  are 
needed  for  air.  The  negative  ions  formed  in  argon 
consist  of  free  electrons.  The  ionisation  current 
obtained  with  alternating  current  (200 — 1000  volts) 
consists  of  a  practically  constant  flow  of  negative 
charges  equal  to  one  half  the  saturation  current 
obtained  with  direct  current.  The  effects  of  adding 
small  increasing  quantities  of  oxygen  and  water 
vapour  have  been  studied.  With  oxygen  0*06%  of 
added  gas  is  necessary  before  the  ionisation  curve  is 
definitely  affected,  whilst  with  water  0*004%  suffices. 
The  electronic  affinity  of  water  vapour  is  therefore 
at  least  ten  times  as  great  as  that  of  oxygen.  The 
mobility  of  positive  ions  in  argon  is  2*2  cm. /sec.  at 
atmospheric  pressure.  Methods  which  served  to 
show  that  the  electron  affinity  of  argon  is  zero  were 
applied  to  nitrogen  and  hydrogen,  and  it  is  found  that 
although  the  values  for  these  gases  are  small,  the 
electron  affinity  is  not  zero.  At  the  same  time,  the 
results  for  hydrogen  might  be  interpreted  by  assuming 
the  existence  of  very  rapid  (mobility >  11  cm. /sec.) 
positive  ions. 

The  experimental  results  have  been  compared  with 


the  hypotheses  of  J.  J.  Thomson  and  of  Wellisch 
to  account  for  the  formation  of  negative  ions  in 
gases.  It  is  shown  that  Welliseh’s  hypothesis  can 
be  rejected.  By  measuring  the  ionisation  currents 
in  pure  argon,  the  period  of  decay  of  polonium  is 
found  to  be  140*2  days.  R.  A.  Morton, 

Electrocapillary  curve  of  mercury  and  its 
dependence  on  temperature.  Absolute  values 
of  electrochemical  potentials.  O.  Koenig  and 
E.  Lange  (Z.  Elektrochem.,  1929,  35,  686—695).— 
Theoretical.  Reference  is  made  to  the  contact 
potential  between  mercury  and  metals  in  E.M.F. 
measurements.  H.  T.  S.  Britton. 

Aluminium  electrolytic  condenser.  R.  E.  W. 
Maddison  (Phil.  Mag.,  1929,  [vii],  8,  29 — 55). — A 
general  account  of  the  theory  and  properties  of  the 
aluminium  electrolytic  condenser  is  given  and  the 
bearing  of  these  on  its  applications  is  discussed. 

A.  E.  Mitchell. 

Thermoelectric  power  of  selenium  crystals. 
R.  M.  Holmes  and  A.  B.  Rooney  (Physical  Rev., 
1928,  [ii],  31,  1127). — Crystals  of  selenium  were 
formed  by  slow  condensation  of  the  vapour  in  an 
evacuated  tube  heated  at  a  constant  temperature  at 
one  end.  The  thermal  E.M.F,  in  millivolts  against 
copper  is  given  by  the  equation  2£=l*lOl+O-OO017l2 
between  0°  and  180°.  An  E.M.F.  is  developed  in 
some  crystals  by  the  absorption  of  light  when  the 
circuit  is  at  a  uniform  temperature. 

L.  S.  Theobald. 

Absorption  of  ultrasonic  waves  by  some  gases. 
T.  P.  Abello  (Physical  Rev.,  1928,  [ii],  31,  157 ;  ef. 
A.,  1928,  828). — Measurements  of  the  absorption  by 
carbon  dioxide  and  hydrogen  using  a  new  method 
confirm  the  dependence  on  concentration  previously 
observed.  L.  S.  Theobald. 

Velocity  of  sound  in  liquids.  L.  G.  Pooler 
(Physical  Rev.,  1928,  [ii],  31,  157). — A  resonance 
method  for  determining  the  velocity  of  sound  in 
liquids  with  a  high  degree  of  precision  has  been 
developed.  The  velocity  of  sound  in  air-free,  dis¬ 
tilled  water  at  25°  is  found  to  be  1493-2-^2*3  m./sec., 
and  the  rate  of  change  of  velocity  with  temperature  is 
2*2  m./see.  per  degree  between  25°  and  30°,  decreasing 
to  0*4  m./sec.  per  degree  between  60°  and  70°. 

L.  S.  Theobald. 

Physico-chemical  properties  of  ethanesul- 
phonic  and  methanesulphonic  acids.  A.  Bert- 
houd  (Helv.  Chim.  Acta,  1929,  12,  859—865).— The 
densities  at  0 — 90°,  viscosities,  refractive  indices,  heats 
of  dissolution  in  water,  and  conductivities  in  aqueous 
solution  of  the  above  acids  have  been  determined. 
Surface  tension  measurements  show  the  acids  to  be 
associated  in  the  liquid  state.  From  the  f.-p.  curves 
of  aqueous  solutions  the  existence  of  the  compounds 
Me-S03H,H20,  m.  p.  11°,  Me*S03H,3H20,  m.  p. 
—51*7°,  and  Et*S03H,H20,  m.  p.  5*4°,  is  deduced. 

R.  CtJTHILL, 

Intensively  dried  carbon  tetrachloride.  S. 
Lenher  (J.  Amer.  Chem.  Soc.,  1929,  51,  2948 — 
2950). — Intensive  drying  does  not  affect  the  b.  p. 
and  mol.  wt.  (determined  by  V.  Meyer’s  vapour 
density  method)  of  carbon  tetrachloride. 

S.  K.  Tweedy. 
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Superheating  and  the  intensive  drying  of 
liquids.  S.  Lenher  .  (J.  Physical  Chem.,  1929,  33, 
1579 — 1582 ;  cf.  A.,  1928,  1189). — Details  of  results 
previously  announced  (this  vol.,  872)  are  given  and 
objections  are  raised  to  the  hypothesis  that  prolonged 
drying  changes  the  degree  of  association  of  a  liquid. 
The  conditions  for  superheating  of  liquids  are  con¬ 
sidered.  L.  8.  Theobald. 

Specific  heat  of  gases  at  medium  and  high 
pressures.  I.  [With  K.  von  Lube.]  Specific 
heats  of  air,  nitrogen,  carbon  monoxide,  carbon 
dioxide,  nitrous  oxide,  and  methane  between  0° 
and  220°.  II.  [With  G.  Hoffmann.]  Specific 
heat  of  chlorine  between  — 30°  and  180°.  A. 
Ebcken  (Z.  phydkal.  Chem,,  1929,  B,  5,  413 — 
441,  442—451). — I.  The  specific  heats  at  constant 
pressures  of  a  number  of  gases  have  been  determined 
between  0°  and  200°  by  a  modification  of  the  Luramer- 
Pringshcim  method.  The  observed  variations  of  Cp 
with  temperature  for  carbon  monoxide,  carbon 
dioxide,  and  nitrous  oxide  are  in  good  agreement  with 
those  calculated  from  the  Planck-Einstein  function  by 
employment  of  spectroscopically  determined  values 
for  the  intramolecular  characteristic  frequencies,  but 
for  nitrogen  and  oxygen  frequencies  some  13%  greater 
than  the  observed  values  must  be  employed.  In  the 
case  of  methane  the  semi -empirical  formula  of 
Eueken  and  Fried  is  applicable. 

II.  Application  of  the  Flanek-Einstein  function 
yields  results  for  chlorine  in  good  agreement  with 
those  experimentally  determined  with  a  modified 
apparatus.  Measurements  of  the  vapour  pressure  of 
chlorine  at  —28°  have  been  made  and  the  tem¬ 
perature  variation  of  the  second  virial  coefficient  has 
been  calculated  from  —29°  to  184°. 

H.  F.  Gillbe. 

Properties  of  para-hydrogen.  K.  L.  Bon- 
hoeffer  and  P«  Habteck  (Z.  Elektroehem.,  1929, 
35,  621 — 623). — At  the  ordinary  temperature  hydro¬ 
gen  comprises  a  mixture  of  one  part  of  parahvdrogen 
to  three  parts  of  orthohydrogen,  at  the  temperature  of 
liquid  air  the  ratio  is  about  1:1,  whilst  at  20*4°  Abs. 
it  is  practically  pure  hydrogen.  The  m.  p.  of  normal 
hydrogen  at  760  mm.  is  20-39°  Abs.,  whereas  that  of 
parahydrogen  is  20-26°  Abs.  The  triple  points  of 
the  two  forms  arc  slightly  different,  as  also  are  physical 
properties  such  as  specific  heat  and  thermal  con¬ 
ductivity.  H.  T.  S.  Britton. 

Metastability  of  matter  and  our  physical 
M  constants. ,f  E.  Cohen  (Z.  Elektroehem.,  1929, 
35,  620 — 621). — The  necessity  of  using  physically 
pure  substances,  and  not  mixtures  of  metastable 
modifications,  for  the  detepmination  of  their  physical 
constants  is  emphasised.  H.  T.  S.  Britton. 

Fusion  curve  of  helium.  F.  Simon  (Z.  Elektro¬ 
ehem.,  1929,  35,  618* — 019).^-The  fusion  curve  of  solid 
helium  can  be  represented  with  considerable  accuracy 
by  log10  (p+171)  kg,/em,2==  1*5544  log10  T+ 1*236, 
so  that  at  the  ordinary  temperature  the  pressure  at 
which  melting  occurs  is  of  the  order  of  100,000 
kg. /cm.2  H.  T.  S,  Britton. 

M.  p.  of  palladium.  F.  H.  Schofield  (Proe. 
Roy.  Soc»,  1929,  A,  125,  517— 531).— The  basis  of  the 


“  International  temperature  scale  up  to  the  m.  p, 
of  gold  is  the  gas  thermometer,  and  beyond  this 
temperature  the  Wien  or  Planck  law  of  radiation.  At 
present,  the  radiation  scale  is  defined  by  the  values 
assigned  to  the  constant  c2  and  a  fixed  point  on  the 
thermodynamic  scale,  as  given  by  the  gas  thermometer, 
viz,,  the  ra.  p.  of  gold.  With  the  object  of  recording 
another  fixed  point  on  the  radiation  scale  a  determin¬ 
ation  has  been  made  of  the  m.  p.  of  palladium,  the 
measurements  taking  the  form  of  a  determination  of 
the  current  in  a  pyrometer  lamp  required  to  give  a 
match  in  brightness,  at  a  particular  wave-length,  with 
a  black  body  held  at  the  ra.  p.  of  gold,  and  a  similar 
measurement  in  the  case  of  palladium,  employing  a 
rotating  sector  to  reduce  the  brightness  to  about  the 
same  intensity  as  at  the  gold*  point.  Full  details  are 
given  of  the  experimental  procedure  used  to  obtain 
black-body  radiators  at  the  two  m.  p.,  three  methods 
of  realising  a  black  body  being  adopted.  Taking  c2 
as  1*432  cm.  degrees  and  the  m.  p.  of  gold  as  1063°, 
the  value  found  for  the  m.  p.  of  palladium  is  1555°, 
to  the  nearest  1°,  in  good  agreement  with  previous 
determinations.  L.  L.  Bircumshaw, 

Method  of  reducing  heat  losses  during  gaseous 
explosions  and  its  use  in  a  new  method  of  deter¬ 
mining 1  the  specific  heat  of  water  vapour.  K. 
Wohl  and  G.  von  Elbe  (Z.  Elektroehem,  1929, 
35,  644 — 648 ;  cf.  Wohl,  A.,  1924,  ii,  600). — A 
method  is  described  by  which  the  mean  specific 
heat  of  water  vapour,  between  the  ordinary  tem¬ 
perature  and  that  at  which  a  mixture  of  the  con¬ 
stituent  gases  used  in  the  process  explodes,  can  be 
found.  A  mixture  of  oxygen  with  excess  of  hydrogen 
was  exploded  in  a  hemispherical  vessel  of  about 
10  litres  capacity,  and  the  pressures  before  and  after 
explosion  were  recorded  by  means  of  a  membrane 
indicator.  More  accurate  results  were  obtained  by 
using  wot  gases  (cf.  Pier,  A.,  1909,  ii,  789). 

H.  T,  S.  Britton. 

Entropy  and  probability,  W.  S.  Kimball 
(J.  Physical  Chem.,  1929,  33,  1 558 — 1578 ) . — Mathe¬ 
matical.  L.  S.  Theobald, 

Molecular  forces.  II.  Temperature  vari¬ 
ation  of  the  second  virial  coefficient  of  some 
organic  vapours.  A.  Ettcken  and  L.  Meyer 
(Z.  physikah  Chem.,  1929,  B,  5,  452—466).  -The 
second  virial  coefficients  [B  in  the  expression  pV= 
n(BT+Bp)]  of  benzene,  carbon  tetrachloride,  ethyl 
ether,  *methyl  alcohol,  acetone,  and  nitromethane 
have  been  calculated  as  functions  of  the  temperature 
from  measurements  of  the  vapour  pressure  in  the 
neighbourhood  of  60 — 110°.  The  theoretical  signific¬ 
ance  of  the  results  is  discussed.  H,  F.  Gillbe. 

Vapour  pressure  and  heat  of  vaporisation  of 
iron  pentacarbonyl.  M,  Trautz  and  W.  Bad- 
sterner  (Z.  Elektroehem,,  1929,  35,  799 — 802). — 
The  vapour  pressure  of  iron  pentacarbonyl  has  been 
measured  between  47*56°  and  104*26°,  using  the 
apparatus  of  Trautz,  Baisch,  and  Dechend  (A.,  1908, 
ii,  569).  Calculations  of  the  heat  of  vaporisation, 
using  the  Clausius-Clapeyron  equation,  showed  that 
it  gradually  decreased  from  9*65  kg.- cal.  at  23*78° 
to  8*79  kg.-cal,  at  98*98°.  From  the  pressures  at  0° 
and  104*2%  a  value  of  9*38  kg.-cal,  is  obtained — a 
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value  much  higher  than  that  of  Dewar  and  Jones  (A., 
1906,  ii,  89).  The  lower  values  corresponding  with 
the  higher  temperatures  are  attributed  to  the  presence 
of  Fe2(CO)9  dissolved  in  the  pentacarbonyl,  reducing 
its  vapour  pressure  and  raising  its  b.  p. 

H.  T.  S.  Britton. 

Vapour  pressure  of  mercury  and  some  mercury 
compounds  at  low  temperatures.  A.  Stock 
and  W.  Zimmermann  (Monatsh.,  1929,  53  and  54, 
786 — 790). — The  vapour  pressure  of  mercury  has 
been  determined  by  saturating  at  the  ordinary  pressure 
a  large  quantity  of  air  with  mercury  vapour,  removing 
the  mercury  by  means  of  liquid  air,  converting  it  into 
mercuric  chloride,  and  finally  weighing  it  after 
electrodeposition  on  a  gold  wire  or  determining  its 
amount  colorimetrically.  The  saturation  pressures 
found  are  5-50  xl(H,  1-79  XlCH,  3*3x10-*,  and 
4-9  X 10-8  mm.  at  10°,  0°,  — 20°,  and  — 60°,  respect¬ 
ively,  which  are,  in  general,  higher  than  the  values 
obtained  by  previous  investigators.  The  correspond¬ 
ing  pressures,  obtained  at  0°  in  a  similar  manner,  are 
for  mercuric  chloride,  iodide,  and  oxide  IT X 10-8, 
3*5  X  10~7,  and  4*1  x  1(H  mm.,  respectively.  Mercuric 
sulphide  was  not  volatilised  by  this  treatment,  and 
mercury  should  be  changed  into  this  compound  when 
it  is  desirable  to  avoid  any  harmful  physiological 
effects  of  the  vapour.  L.  S.  Theobald. 

Equation  of  state  of  a  mixture  determine d  from 
the  equations  of  state  of  its  constituents,,  and  its 
application  in  determining  the  physical  and 
chemical  properties  of  a  mixture  in  terms  of 
those  of  the  constituents.  It.  D.  Kleeman 
(Physical  Rev.,  1928,  [ii],  31,  311). — The  equation  of 
state  of  a  mixture  and  the  equations  of  the  isolated 
constituents  have  the  functional  forms  p— 

■  ■ .)/»,.  •  •  •)/ 
V  .  •  .]  J  %)a  a,  •  •  •)  ; 

B2Mb/v,  .  .  .),  where  Ma,  Mb,  .  .  . 
denote  the  masses  in  g. -atoms  of  the  constituents 
a ,  6,  c  .  .  respectively,  pf  paj  pbl  .  .  .  the  pressures 
of  the  mixture  and  isolated  constituents,  respectively, 
and  Av  Bv  .  .  .  are  functions  of  T.  The  exact  form 
of  xjt  is  unknown.  The  equations  form  the  theoretical 
basis  for  expressing  the  purely  physical  properties, 
such  as  optical,  magnetic,  and  electric,  of  a  complex 
substance  in  terms  of  those  of  its  constituents. 

L.  S.  Theobald. 

Volume  changes  during  the  solidification 
of  metals  and  alloys  of  low  m.  p,  W.  E. 
Goodrich  (Trans.  Faraday  Soc.,  1929,  25,  531 — 
569). — The  volume  changes  which  occur  during  the 
solidification  of  tin,  lead,  bismuth,  and  zinc  and 
a  number  of  binary  and  ternary  alloys  have  been 
investigated.  The  alloys  wrere  prepared  and  filtered 
in  a  vacuum,  and  the  volume  changes  determined  in 
an  atmosphere  of  nitrogen.  Minimal  contraction 
(2-28%)  of  lead-tin  alloys  takes  place  in  the  alloy  con¬ 
taining  48%  Pb,  52%  Sn.  The  bismuth  in  bismuth- 
tin  alloys  expands  3*47%  during  solidification,  so  that 
the  expansion  or  contraction  of  these  alloys  is  deter¬ 
mined  by  the  proportion  of  the  constituents.  The 
solidification  of  any  primary  antimonv-rich  crystall¬ 
ites  from  molten  binary  antimony  alloys  containing 
either  zinc  or  tin  is  not  marked  by  any  sudden  volume 


changes,  neither  is  there  any  change  in  the  direction 
of  the  specific  volume-temperature  curve  when  they 
begin  to  solidify.  The  addition  of  copper  to  an  alloy 
of  constant  tin-antimony  ratio  increases  the  con¬ 
traction,  and  especially  when  it  has  become  greater 
than  1*5%.  Pure  zinc  on  solidification  contracts 
448%,  and  expands  on  melting  by  4*69%.  These 
figures  can  be  considerably  increased  by  alloying 
small  amounts  of  copper  and  tin  writh  the  zinc, 
although  when  aluminium  is  substituted  for  the  tin 
the  changes  in  volume  are  very  much  reduced. 

H.  T.  S.  Britton. 

Heat  capacity  of  toluene  from  14°  to  298° 
Abs,  Entropy  and  free  energy  of  formation* 
K.  K.  Kelley  (J.  Amer.  Chem.  Soc.,  1929,  51, 
2738 — 2741). — The  specific  heat  of  toluene  is  recorded 
down  to  14°  Abs.  The  molal  heat  of  fusion  at  the 
m.  p.,  177-95°  Abs.,  is  1582  g.-eal.  The  molal  entropy 
is  52-4  g.-cal. /1°  at  298-1°  Abs.,  and  the  molal  free 
energy  24,300  g.-cal.  For  m-xylene,  the  provisional 
molal  entropy  of  60*3  g.-cal./l°  and  molal  free  energy 
of  24,000  g.-cal.  are  recorded.  These  results,  taken 
in  conjunction  with  the  values  for  benzene,  support 
the  conclusions  previously  reached  with  regard  to  the 
entropy  and  free  energy  difference  in  successive 
members  of  an  homologous  series  (cf.  this  vol.,  635). 

S.  K.  Tweedy. 

Mass  of  the  normal  litre  of  ammonia.  E. 
Moles  and  T.  Batuecas  (Montash.,  1929,  53  and 
54,  779 — 785). — The  value  of  L0  for  ammonia  (pre¬ 
pared  by  three  methods)  is  0*77170,  after  the  cor¬ 
rection  for  absorption  by  the  glass  vessel  used  has 
been  made.  The  value  is  considerably  higher  than 
other  published  values,  but  agrees  with  that  of  Leduc. 

H.  Burton. 

Movement  of  gases  around  electrically  heated 
wires.  S.  Lenker  and  G.  B.  Taylor  (J.  Amer. 
Chem.  Soc.,  1929,  51,  2741 — 2744). — A  periodic 
pressure  change  occurs  in  vessels  containing  an 
axialiy-placed  electrically  heated  wire,  which  change 
attains  a  maximum  when  the  vessel  is  tilted  at  about 
45°,  The  change  is  observed  with  a  nearly  horizontal 
wire  in  air,  nitrogen,  argon,  and  carbon  dioxide,  but 
not  in  hydrogen  or  helium,  and  the  effect  decreases  in 
air  with  a  pressure  decrease  from  2  atm.  to  0*25  atm* 
Introduction  of  a  mist  into  the  gas  revealed  the  form¬ 
ation  of  a  mist- free  zone  around  the  wire,  which 
appears  to  be  the  conduction  zone  which  has  previously 
been  postulated.  The  size  of  this  zone  increases  with 
rising  wire  temperature.  The  periodic  pressure 
change  synchronises  with  visible  periodic  turbulence 
in  the  convection  currents  revealed  by  the  mist. 

S.  K.  Tweedy. 

Intermoleeular  forces  in  liquids.  J.  H.  Hilde¬ 
brand  (Physical  Rev.,  1929,  [ii],  34,  984 — 993). — 
An  expression  is  deduced  for  the  volume  energy  of 
liquids,  in  terms  of  attractive  and  repulsive  forces, 
and  is  tested  by  the  use  of  thermodynamic  data,  and 
energy  of  vaporisation  for  a  number  of  liquids. 
Using  the  values  found  for  the  constants  of  the 
expression,  the  energy-volume  coefficient  for  ether 
is  calculated  and  plotted  as  a  function  of  the  volume. 

N.  M.  Bligh. 

Azeotropism  in  binary  systems  containing 
hydroxyl  compounds.  M.  Leg  at  (Atti  R.  Accad. 
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Lincei,  1929,  [vi],  9,  1121 — 1128). — A  discussion  of 
the  nature  of  the  azeotropisra  in  systems  in  which 
one  component  is  an  alcohol,  a  phenol,  or  an  acid,  and 
the  other  a  hydrocarbon,  halogen  derivative,  ester, 
amine,  ketone,  nitro  -  compound,  or  oxide. 

F.  6.  Tryhorn. 

Molecular  orientation  and  the  partial  vapour 
pressures  of  binary  mixtures.  I.  Systems 
composed  of  normal  liquids.  II.  Systems  con¬ 
taining  an  alcohol.  C.  P.  Smyth  and  E.  W. 
Engel  (J.  Amer.  Chem.  Soc.,  1929,  51,  2646 — 2660, 
2660 — 2670). — I.  The  vapour  pressures  below  100° 
of  hexane,  ethyl  iodide,  butyl  chloride  and  bromide, 
heptane,  carbon  tetrachloride,  and  ethyl  alcohol  and 
of  binary  mixtures  of  some  of  these  with  one  another 
and  with  ethyl  bromide  were  investigated  by  Same- 
shima’s  dynamic  method  (A.,  1918,  ii,  429).  The  data 
indicate  that  Langmuir’s  theory  of  molecular  surface 
energies  is  approximately  applicable,  deviation  from 
the  theoretical  behaviour  being  attributed  to  the 
presence  of  electric  doublets  in  the  molecules. 

II.  Binary  systems  containing  either  butyl  or 
ethyl  alcohol  were  investigated.  Deviation  from 
Raoult’s  law  is  very  considerable.  The  results  do  not 
conform  to  Langmuir’s  theory.  The  orientation  of 
the  alcohol  molecules  relative  to  one  another  appears 
to  bo  more  important  in  determining  the  behaviour 
of  the  system  than  their  orientation  relative  to  the 
molecules  of  the  other  component  or  the  orientation 
of  the  molecules  of  the  other  component  relative  to 
one  another.  The  deviations  from  Langmuir’s  theory 
are  qualitatively  explained  in  terms  of  the  forces 
acting  between  the  molecular  dipoles. 

S.  K.  Tweedy. 

Methods  of  determining  heats  of  vaporisation 
of  liquid  mixtures.  V.  Kirejev  (Z.  Physik,  1929, 
57,  403 — 410). — The  heat  of  vaporisation  of  liquid 
mixtures  may  be  derived  from  the  heats  of  vaporis¬ 
ation  of  the  pure  components  and  the  heat  of  dis¬ 
solution,  and  also  from  the  corresponding  vapour- 
pressure  data  for  the  mixture.  The  theories  of  these 
methods  as  well  as  the  definitions  of  the  quantities 
used  have  been  treated  differently  by  different 
observers,  leading  to  contradictory  results.  The 
respite  obtained  by  both  the  indirect  methods  are 
compared  with  the  direct  experimental  results. 
The  values  derived  from  vapour-pressure  data  show 
largo  deviations.  The  magnitude  of  the  heat  of 
vaporisation  of  single  components  of  a  mixture  may 
bo  very  different  from  that  of  the  components  in  the 
pure  state.  A.  J.  Mee. 

Vaporisation  of  binary  mixtures.  I.  Method 
of  determining  heats  of  vaporisation  of  pure 
liquids  and  solutions.  M.  S.  Vrevski  (Z.  physikal. 
Chem.,  1929,  144,  244 — 252). — A  new  method  for 
determining  heats  of  vaporisation  at  constant  temper¬ 
ature  has  been  worked  out  and  applied  to  water  and 
a  solution  of  sulphuric  acid.  A  knowledge  of  this 
constant  is  essential  to  the  understanding  of  dis¬ 
solution  processes  from  an  energetic  point  of  view. 

F.  L.  Usher. 

Viscosity  and  m.  p.  of  the  system  ethylenedi- 
amine-water,  M.  S.  Elgort  (J.  Russ.  Phys.  Chem. 
Soc.,  1929,  61,  947 — 959). — A  study  of  the  viscosity 


isotherms  and  m.  p.  of  the  above  system  shows  the 
existence  of  elhylen ediamine  dihydrate ,  m.  p.  —10°. 
The  eutectic  point  is  —53°  at  83-2  mol.-%  H20. 

R.  Truszkowski. 

M.  p.  of  mixtures  of  cyclohexane  and  benzene. 
I.  Seto  (Bull.  Centr.  Res.  Inst.  S.  Manchuria  Rly. 
Co.,  1928,  13, 123 — 125). — Maximal  expansion  was 
observed  at  55*56%  of  eyefohexane.  The  m.-p,  curve 
shows  the  existence  at  —41*9°  of  a  eutectic  containing 
74*44%  of  cyclohexane.  Chemical  Abstracts. 

Refraction  of  alcohol-water  mixtures.  N, 
Schoorl  (Pharm.  Weekblad,  1929,  66,  905 — 920). — 
The  data  recorded  in  the  literature  for  the  refractive 
indices  of  absolute  alcohol  and  of  alcohol-water 
mixtures  are  found  to  be  unsatisfactory  for  the 
analysis  of  mixtures.  Tables  are  given  of  data 
obtained  with  the  Eykman  and  Pulfrich-Zeiss 
refraetometers.  For  analytical  purposes  the  mixture 
should  contain  about  30  wt.-%  of  alcohol,  as  in  this 
region  the  refractive  index  alters  most  rapidly  with  the 
composition.  S.  I.  Levy. 

X-Ray  investigation  of  palladium-silver- 
hydrogen  alloy.  I.  A.  Osawa  (J.  Study  Met., 
1928,  5,  443 — 454) . — Palladium  and  silver  both  have 
a  face -centred  cubic  lattice  with  lattice  constant 
4*069  and  3*86 — 3*874  A.,  respectively,  and  form  a 
solid  solution  for  all  ranges  of  composition.  Satur¬ 
ation  of  palladium  with  hydrogen  increases  the  lattice 
constant  by  3*6 — 3*87%.  Palladium-silver  alloys 
absorb  hydrogen  well.  The  expansion  coefficient 
increases  from  an  alloy  containing  30%  Pd  to  a 
maximum  at  100%  Pd/  Chemical  Abstracts. 

Elastic  constants,  lattice  constants,  and 
densities  of  metallic  solid  solutions,  Z.  Nishi- 
yama  (J.  Study  Met.,  1929,  6,  17 — 41). — Binary  solid 
solutions  of  nickel,  silicon,  aluminium,  cobalt, 
vanadium,  tungsten,  chromium,  and  manganese  with 
iron ;  of  aluminium,  tin,  zinc,  manganese,  and  nickel 
with  copper ;  of  iron  and  copper  with  nickel ;  and  of 
zinc  and  manganese  with  aluminium  were  studied. 

Chemical  Abstracts. 

Special  properties  of  eutectic  and  eutectoid 
alloys  in  binary  metallic  systems.  P,  J.  Saldau 
(J.  Russ.  Phys.  Chem.  Soc.,  1929,  61,  837 — 882). — 
Reheated  eutectic  alloys  of  the  pairs  tin-zinc,  tin- 
antimony,  tin-zinc,  gold-zinc,  and  gold-cadmium, 
as  well  as  reheated  eutectoid  carbon  steel,  show  greater 
hardness  and  a  smaller  electrical  conductivity  and 
temperature  coefficient  than  alloys  of  different  com¬ 
position.  It  follows  that  the  physical  and  mechanical 
constants  of  reheated  eutectic  alloys  do  not  lie  on 
the  curves  obtained  for  mechanical  mixtures  which 
would  be  obtained  by  the  fusion  together  of  the 
given  components  of  a  system.  Eutectic  and 
eutectoid  alloys  show  either  a  maximum  or  a  minimum , 
value.  This  relation  persists  at  all  temperatures 
below  the  m.  p.  in  the  case  of  eutectic  alloys  or  below 
the  transition  point  in  the  case  of  eutectoid  alloys, 
and  is  restored  on  cooling  should  the  alloys  have  been 
heated  above  these  temperatures.  The  presence  in 
excess  of  one  of  the  eutectic  phases  is  essential  for 
the  process  of  coalescence  in  reheated  eutectic  alloys. 

R.  Truszkowski. 
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Systems  formed  by  certain  tetrahalides,  P.  A. 
Bond  and  W.  E.  Stephens  (J.  Amor.  Ciiem.  Soe., 
1929,  51,  2910— 2922).— The  miscibility  of  the  tetra¬ 
chlorides  of  titanium  and  of  silicon  with  liquid  sulphur 
dioxide  has  been  examined.  The  results  accord  with 
theory  as  regards  polarity  etc.  The  solubility  of 
zirconium  tetrachloride  in  liquid  sulphur  dioxide 
between  0°  and  20°  was  determined  by  a  method 
specially  adapted  for  measuring  solubility  in  highly 
volatile  solvents ;  the  results  agree  with  the  principles 
governing  solubility  where  there  is  a  large  difference 
of  polarity.  The  compound  ZrCI4,S02  was  isolated 
in  the  form  of  colourless  plates,  stable  at  and  below  0°. 

S.  K.  Tweedy. 

Solubility  of  ethylene  glycol.  H.  M,  Trimble 
and  G.  E,  Frazer  find.  Eng.  Chem.,  1929,  21, 
1063— 1085).— Ternary  systems  of  ethylene  glycol 
and  acetone  with  xylene  (25°),  toluene  (27°),  chloro¬ 
benzene  (23°),  bromobenzene  (25°),  nitrobenzene 
(22°),  and  benzene  (27°),  and  of  glycol  and  alcohol 
with  xylene  (26°),  toluene  (25°),  benzene  (25°),  and 
nitrobenzene  (29°),  have  been  investigated  at  the 
temperatures  indicated.  In  each  case  a  single 
binodal  curve  is  obtained.  Tie-lines  are  shown  for 
all  the  systems  containing  acetone. 

0.  W.  Gibby* 

Solubility  of  ether  in  concentrated  solutions 
of  mineral  acids.  C.  Marie  and  G.  Lejedne 
(Monatsh.,  1929,  53  and  54,  69 — 72). — The  solubility 
curves  for  ether  in  various  concentrations  (2—1131) 
of  perchloric,  hydrochloric,  sulphuric,  and  phosphoric 
acids  have  been  determined  at  18°  and  25°.  The 
solubility  is  greatest  in  perchloric  acid ;  a  maximum 
is  shown  at  6*5 — 7i¥.  In  general,  an  increase  in  the 
concentration  of  the  acid  of  1  mol.  per  litre  (at  the 
concentrations  where  solubility  is  of  a  measurable 
order)  causes  an  increase  of  the  solubility  of  ether 
by  20,  1*8,  2*25,  and  7*5  mols.,  respectively,  for  the 
above  order.  H.  Burton. 

Limit  of  solubility  of  copper  in  reversible 
ferro-nickels.  P.  Chevenard  (Compt.  rend.,  1929, 
189.  576 — 578). — Di  la  tome  trie  observations  show 
that  ternary  austenite  is  formed  in  the  presence  of 
small  amounts  of  copper.  A  second  constituent  rich 
in  copper  appears  in  the  austenite  when  the  pro¬ 
portion  of  copper  is  increased,  but  this  disappears 
on  tempering.  The  logarithmic  contraction-time 
curve  (cf.  A.,  1923,  ii,  166)  associated  with  the  pre¬ 
cipitation  of  Mg2Si  from  hyper- tempered  aluminium- 
magnesium-silicon  alloys  (isothermal  recovery)  has 
been  confirmed.  J.  Grant. 

Solubility  of  nitric  oxide  in  carbon  tetra¬ 
chloride,  benzene,  and  nitrobenzene.  A. 
Klemenc  and  E.  Spitzer-Njstxmann  (Monatsh.,  1929, 
53  and  54, 413— 419),— Determination  of  the  Ostwald 
solubility  coefficients  for  nitric  oxide  in  benzene  and 
carbon  tetrachloride  at  8*8 — 34*6°  shows  that  these 
rise  with  the  temperature  for  each  solvent.  With 
nitrobenzene  at  20 — 90°  the  coefficient  is  the  same 
at  all  temperatures.  The  free  energy  of  the  dis¬ 
solution  process  decreases  with  rising  temperature. 
Nitric  oxide  dissolves  in  benzene  and  carbon  tetra¬ 
chloride  with  a  small  negative  heat  of  dissolution. 

H.  Burton. 


Solubility  of  sodium  thiocyanate  in  water  and 
in  organic  solvents.  O.  L.  Hughes  and  T,  H. 
Mead  (J.C.S.,  1929,  22S2— 2284).— The  solubility  of 
sodium  thiocyanate  in  water  has  been  measured 
between  10*7"'  and  101*4"";  a  hydrate  NaCN8,If20  is 
formed  below  30*4°.  The  solubilities  have  also  been 
determined  in  methyl  alcohol  from  15*8°  to  52*3°,  in 
ethyl  alcohol  from  18*8°  to  70*9°,  and  in  acetone  from 
18*8°  to  56°  (compound  NaONS,COMe2). 

C  W.  Gibby. 

Solubility  of  sodium  ferrocyanide  in  water 
between  0°  and  104°,  J.  A.  N.  Friend,  J.  E. 
Townley,  and  B,  H.  Vallanoe  (J.C.S.,  1929,  2326— 
2330). — The  solubility  of  sodium  ferrocyanide  in 
water  has  been  determined  by  a  gravimetric  method. 
Above  65°  the  results  diverge  from  those  of  previous 
workers  (cf.  Conroy,  A.,  1899,  i,  2;  Farrow,  A.,  1926, 
236),  C*  W.  Gibby* 

Hydrates  of  lithium  sulphate  and  their  solub¬ 
ility  in  water  between  — 16°  and  103°,  J,  A.  N. 
Friend  (J.C.S.,  1929,  2330—2333).— The  solubility 
of  lithium  sulphate  in  water  has  been  determined 
between  —16°  and  103°.  A  break  in  the  curve  was 
found  at  —  8°,  A  dihydrate  is  possibly  formed  at  lower 
temperatures.  C,  W.  Gibby. 

Solubility  of  benzidine  sulphate  and  benzidine 
hydrochloride  in  hydrochloric  acid  solutions. 
W,  B.  Melbrum  and  L  G.  Newlin  (Ind.  Eng.  Chem, 
[Anal.],  1929,  1,  231). — The  solubility  of  benzidine 
sulphate  in  hydrochloric  acid  at  25°  increases  rapidly 
with  the  acidity,  and  attains  a  maximum  of  about 
1  *93  g.  per  litre  In  3*5AT-acid,  thereafter  decreasing 
slowly.  The  solubility  of  benzidine  hydrochloride 
under  similar  conditions  decreases  rapidly  from 
5*34  g.  per  litre  in  pure  water  to  1*24  g.  per  litre  in 
5*6iV~aeid,  remaining  constant  at  this  value  for 
higher  concentrations  of  acid  up  to  10Ar. 

H.  F.  Harwood. 

Connexion  between  velocity  of  dissolution  and 
solubility.  General  equation  for  solubility.  I. 
W.  Jacek  (Boez.  Chem,,  1929,  9,  472— 492).— If 
k  is  the  thickness  of  the  layer  of  saturated  solution 
which  would  be  obtained  by  the  concentration  of  the 
dilute  solution  formed  in  unit  time  by  the  immersion 
of  the  solute,  the  surface  of  which  is  taken  as  constant, 
and  p'  the  thickness  of  the  layer  of  solute  dissolved 
in  unit  time  by  the  pure  solvent,  then  prB/kA=Of} 
where  8  is  the  density  of  the  solute,  A  that  of  the 
saturated  solution,  and  cf  the  solubility  expressed 
per  unit  weight  of  saturated  solution.  A  further 
expression,  $^p'B/%B\  is  derived,  in  which  s  is  the 
solubility  per  unit  weight  of  solvent,  S'  the  density 
of  the  solvent,  and  %  is  the  thickness  of  the  layer  of 
pure  solvent  corresponding  with  p\  The  value  of  p* 
is  determined  for  sylvine,  sodium  chloride,  alabaster, 
potassium  sulphate  and  diehromaie,  alum,  tartaric 
acid,  and  sucrose,  for  temperatures  between  0°  and 
50°,  The  relation  between  p  and  temperature,  T,  is 
given  by  pfB=e~~AifT*3i}  where  the  constant  Bx  depends 
on  the  rate  of  stirring.  A  general  equation  for  the  solu¬ 
bility  is  given  bys~  „ 

The  terms  (At-A2),  (Bx—£»),  (C±-C2)f  and  (^-Gg) 
depend  on  the  heat  of  dissolution  of  the  given  solute 
and  on  the  nature  of  both  components  of  the  solution, 
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and  may  have  positive,  negative,  or  zero  values,  and 
the  differences  observed  between  the  solubility  curves 
of  various  substances  are  due  to  the  differential 
nature  of  these  terms.  It,  Truszkowsiq, 

Adsorption  of  air  and  water  vapour  on  rock- 
salt  surfaces.  J.  H.  Frazer  (Physical  Rev.,  1929, 
[ii],  34,  644 — 648), — By  a  method  previously  used 
(ef>  this  vol.,  503)  the  adsorption  of  air  on  rock-salt 
surfaces  has  been  measured  at  various  temperatures, 
and  the  temperature  at  which  complete  outgassing 
occurs  determined.  The  thickness  and  approximate 
speed  of  formation  of  the  film  are  estimated.  Exposure 
to  water  vapour  has  no  permanent  effect  on  the 
surface  so  long  as  the  partial  pressure  of  the  water 
vapour  is  less  than  that  of  the  saturated  solution  at 
the  same  temperature.  This  is  true  only  of  cleavage 
surfaces ;  polished  surfaces  are  less  stable  against  the 
action  of  water  vapour.  N.  M.  Blioh. 

Sorption  of  vapours  from  circulating  gas  by 
solid  absorbents  and  the  adaptation  of  activated 
charcoal  and  silica  gel  to  the  determination  of 
small  quantities  of  vapours  in  exhaled  breath. 
W.  Ponndorf  and  H.  \Y.  Kniffing  (Beitr,  Klin. 
Tuberk,,  1928,  68,  751 — 806 ;  Chem.  Zentr.,  1929,  i, 
2904). — The  principle  of  the  process  is  discussed,  and 
curves  illustrate  the  effect  of  the  form  of  the  absorbent 
layer,  the  temperature,  and  the  pressure.  Silica 
gel  is  preferable  for  the  absorption  of  water  and  active 
charcoal  for  that  of  acetone  and  other  organic  sub¬ 
stances.  Acetone  can  be  quantitatively  absorbed 
from  large  volumes  of  moist  air. 

A.  A.  Eldbidgje. 

Temperature  coefficient  of  the  saturation 
maximum  in  gaseous  adsorption.  F.  J.  Wilkins 
and  A.  F.  H.  Ward  (Z.  physikal.  Chem.,  1929,  144, 
259 — 268). — Theoretical.  The  temperature  vari¬ 
ation  of  the  value  of  the  saturation  maximum  expected 
from  Langmuir's  and  other  theories  is  discussed. 
The  basis  of  the  alteration  is  to  be  sought,  not  in  a 
change  of  the  adsorbing  surface,  as  Zeise  supposes, 
but  rather  in  the  adsorbed  gas  layer.  From  the 
conception  of  lateral  diffusion  of  the  adsorbed  uni- 
molecular  gas  layer,  the  saturation  pressure  is  found  to 
be  independent  of  the  temperature,  whilst  the  temper¬ 
ature  coefficient  of  the  adsorption  maximum  is  equal 
to  the  coefficient  of  expansion  of  a  gas  at  constant 
pressure.  This  conclusion  is  supported  by  the 
available  experimental  data.  F.  L.  Usher. 

Linear  adsorption.  R.  S.  Bradley  (Phil.  Mag., 
1929,  [vii],  8, 202 — 204). — The  thermodynamic  surface 
activity  is  given  by  the  expression  RT  log  a,= 
F'~~rQ^RT  log  F+BF,  where  %  is  the  surface 
activity,  B  is  a  constant  and  the  standard  state  for  F\ 
the  free  energy7  per  g.-mol.  in  the  surface  being 
defined  by  the  limits  F* — >F*0  when  A—BjA — >1, 
A — yRTjF^  and  a3 — yF%  where  A  is  the  area  per 
g.-mol.  Applying  this  to  a  two-dimensional  gas 
the  Langmuir  isotherm  becomes  const  ant /p*=  \js — 
constant,  where  p  is  the  pressure  and  a  is  the  surface 
concentration,  the  substance  distributing  itself 
between  the  two  regions  according  to  the  distribution 
law  p /(«/(!  constant,  5/(1—  SB)  being  the 

effective  surface  concentration.  Similar  application 
to  adsorption  at  a  line  gives  RT  log  J?T  log 


RTLf-\~RTB±L\  where  at  is  the  linear  activity  and 
U  is  the  effective  linear  eoncentration~£/(l  — Lift), 
where  L  is  the  linear  concentration.  The  approximate 
distribution  law  between  a  line  and  a  surface  then 
becomes  constant where  Sf~ 

5/(1—523)  and  &F0  is  the  free  energy  increase  for 
the  change  line- — >•  surface  in  the  standard  states. 

A.  E.  Mitchell. 

Heat  of  adsorption  of  gases  by  solids.  K.  F. 
Hbrzfeld  (J.  Amer.  Chem.  Soc„  1929,  51,  2608— 
2621). — Theoretical.  On  the  assumption  that  the 
adsorbing  forces  are  purely  of  electrical  nature,  the 
adsorption  of  a  gas  without  permanent  dipoles  on 
the  surface  of  a  heteropolar  salt  is  investigated 
mathematically  and  it  is  shown  that  the  positive  or 
negative  increase  in  the  heat  of  adsorption  with  the 
amount  adsorbed  can  be  explained  by  the  interaction 
of  the  dipoles  set  up  in  neighbouring  molecules  by  the 
adsorbing  forces.  The  association  of  a  large  free 
energy  change  during  adsorption  with  a  small  total 
energy  change  is  best  explained  (but  not  with  com¬ 
plete  satisfaction)  by  assuming  that  the  adsorbed 
molecules  cohere  together  into  groups.  The  extent 
of  the  difference  between  the  amounts  of  two  gases 
(having  the  same  heat  of  adsorption)  adsorbed  on  the 
same  adsorbent  under  the  same  external  pressure  is 
discussed  briefly.  S.  K.  Tweedy, 

Mixed  adsorbents.  N.  Schilov,  M.  Dubinin, 
and  S.  Topobov  (Kolloid-Z.,  1929,  49,  120—126).— 
A  method  for  the  preparation  of  an  intimate  mixture 
of  silica  and  wood  charcoal  for  adsorption  purposes 
is  described.  This  mixed  adsorbent  is  more  active 
than  wood  charcoal  alone  in  the  adsorption  of 
ammonia,  chlorine,  steam,  and  benzene  vapour  and 
in  the  adsorption  of  iodine  from  solution  in  water, 
alcohol,  or  benzene.  The  maximum  activity  is 
attained  when  the  adsorbent  contains  60 — 70%  of 
carbon.  Although  silica  gel  adsorbs  iodine  negatively, 
it  increases  the  adsorption  by  carbon.  Coarse 
mixtures  of  silica  and  wood  charcoal  have  less 
adsorbent  capacity  than  wood  charcoal  alone, 

E.  S.  Hedges* 

Adsorption  velocity  of  water  and  benzene 
vapours.  H.  Isoee  and  S.  Mori  (Bull.  Inst.  Phys. 
Chem.  Res.  Tokyo,  1929,  8,  801 — 804). — Activated 
charcoal  adsorbs  more  benzene  than  water  from  air 
saturated  with  both  substances,  whereas  for  acidic 
clay  the  reverse  is  true;  with  both  adsorbents  the 
adsorption  of  benzene  is  more  rapid  than  that  of 
water.  Density  measurements  indicate  that  activated 
charcoal  possesses  a  greater  surface  than  non* 
activated  charcoal.  H.  F.  Gillbe. 

Adsorption  and  gas-friction.  C.  Drucker  (Z* 
Elektroehem,  1929,  35,  640 — 644). — Expressions  are 
obtained  by  which  the  coefficient  of  friction  of 
mixtures  of  gases,  e.g.,  helium  and  hydrogen,  carbon 
dioxide  and  hydrogen,  hydrogen  chloride  and  hydro¬ 
gen,  can  be  calculated  with  fair  accuracy.  With 
the  help  of  these  formulae,  it  is  possible  to  determine 
the  adsorption  of  the  gases  by  the  glass  walls  of  the 
containing  vessel.  H.  T.  S.  Britton, 

Process  of  adsorption,  H,  Kalberer,  H, 
Mark,  and  C.  Schuster  (Z.  Elektroehem.,  1929,  35, 
600 — 602). — The  adsorbing  surfaces  of  silica  gel  and 
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aluminium  oxide  have  been  calculated  from  an 
expression  involving  the  heat  of  adsorption,  the 
thickness  of  the  adsorbed  layer,  and  the  volume 
occupied  by  the  adsorbed  gas.  The  different  values 
obtained  for  the  surface  of  an  adsorbent  when 
different  gases  are  used  is  attributed  to  differences 
in  the  adsorption  potential  which  the  active  places 
in  the  surface  have  for  the  particular  gases  (see 
Kalberer  and  Schuster,  this  vol.,  757).  The  depend¬ 
ence  of  the  volume  of  adsorbed  gas  on  the  temperature 
is  also  discussed.  H.  T.  S.  Britton, 

Adsorption  of  complex  platinum  compounds 
by  carbon.  I.  I.  Shukov  and  0.  P,  Schipulina 
(Kolloid-Z.,  1929,  49,  126-™-l 33).— 1 The  adsorption  of 
a  number  of  complex  platinum  compounds  by  wood 
charcoal  has  been  studied.  The  compounds  were 
decomposed  on  adsorption  and  the  adsorbability 
depends  on  the  electronic  configuration  of  the  com¬ 
pound,  no  relation  being  found  between  adsorbability 
and  solubility.  The  adsorbability  is  influenced  by 
isomerism  only  so  long  as  a  change  in  electrical 
configuration  is  involved.  Of  the  compounds 
examined,  the  non-electrolytes  were  adsorbed  more 
strongly  than  the  electrolytes.  Optically  active 
complex  platinum  compounds  cannot  be  resolved  into 
their  isomerides  by  adsorption  on  charcoal. 

E.  S.  Hedges. 

Precipitation  and  adsorption  of  small 
quantities  of  substances.  III.  The  adsorption 
law,  applications,  results,  and  conclusions. 
O.  Hahn  and  L.  Imre  (Z.  physikal.  Chem.,  1929, 144, 
161 — 186 ;  cf.  A.,  1926,  1092). — The  authors  dis¬ 
tinguish  between  the  co-precipitation  of  small  amounts 
of  a  substance  with  a  bulky  precipitate  and  the 
adsorption  of  the  substance  by  the  precipitate,  and 
the  two  laws  previously  put  forward  are  restated 
arid  confirmed  by  new  data.  In  the  present  work  the 
adsorption  of  hydrolysing  and  non- hydrolysing  cations 
by  two  types  of  lattice,  polar  and  non-polar,  is  con¬ 
sidered.  The  polar  lattices  studied  were  those  of  the 
silver  halides,  the  non-polar  those  of  the  mercurous 
halides.  The  adsorbed  substances  were  the  short¬ 
lived  radio-elements  thorium -B,  thorium-C,  and 
polonium  (hydrolysing  ions),  radium  and  thorium -0" 
(non -hydrolysing),  chosen  for  convenience  in  detecting 
small  amounts,  but  the  results  are  generally  applicable. 
The  difference  between  the  behaviour  of  non- 
hydrolysing  and  hydrolysing  cations  is  striking, 
inasmuch  as  the  latter  show  “  colloid  adsorption,”  and 
an  excess  of  the  precipitating  anion  is  not  necessary 
for  considerable  adsorption  to  occur.  Appreciable 
adsorption  occurs  only  under  special  conditions  on 
non-polar  precipitates  such  as  the  mercurous  halides, 
since  they  lose  their  charge  much  more  readily  than 
the  analogous  silver  compounds,  but  under  these 
conditions  Hahn’s  adsorption  law  is  followed.  The 
results  of  ionic  and  colloid  adsorption  on  polar  and 
non-polar  lattices  arc  summarised.  The  earlier  results 
of  Fajans  are  in  agreement  with  the  authors’  views 
on  adsorption  processes.  A  possible  extension  of  the 
adsorption  law  to  readily  soluble  but  weakly  dis¬ 
sociating  compounds  is  indicated.  F.  L.  Usiier. 

Influence  of  adsorbed  ions  on  the  absorption 
spectrum  of  metal  halides.  K.  Fajans  and 


G.  Karagunis  (Z.  physikal  Chem.,  1929,  B,  5,  385 — 
405). — Measurements  Avith  silver  iodide  analogous 
to  those  previously  conducted  with  silver  bromide 
(this  vol,,  625)  show  that  adsorbed  silver  ions  produce 
up  to  40%  increase  in  the  intensity  of  the  band  with 
its  maximum  at  4200  A.,  Avithout,  howe\rer,  influencing 
the  position  of  the  maximum.  Adsorbed  iodine  ions 
produce  a  decrease  of  absorption  on  the  long  A\*ave- 
length  side  of  the  maximum.  These  results  are  in 
accordance  Avith  the  colour  variations  exhibited  by 
the  iodide  when  precipitated  in  presence  of  an  excess 
of  iodide  or  of  silver  ion.  Mercuric  iodide  emulsions 
shoAv  a  general  decrease  of  absorption  when  treated 
with  a  solution  of  a  mercuric  salt  or  of  a  soluble  iodide 
on  account  of  the  formation  of  non -absorbing  complex 
ions.  The  energy  quantum  of  the  primary  process 
of  the  photochemical  decomposition  of  silver  iodide  is 
not  altered  by  the  presence  of  adsorbed  silver  ions, 
but  the  number  of  elementary  processes  is  increased. 

H.  F.  Gillbe. 

Lyosorption.  Wo.  Ostavald  and  W.  Haller 
(Kolloidchem.  Beih.,  1929,  29,  354— 395).— When 
poAA'ders  are  shaken  with  liquids  in  which  they  are 
insoluble  and  are  then  allowed  to  settle,  the  volume 
of  the  sediment  varies  with  different  liquids.  A 
technique  for  the  examination  of  this  phenomenon  is 
developed,  the  essential  conditions  being  constant 
temperature  and  a  long  duration  of  experiment. 
The  sedimentation  volumes  of  powdered  talc,  fuller’s 
earth,  alumina,  silica,  magnesium  oxide,  calcium 
carbonate,  ferric  oxide,  graphite,  and  norit  stand  in 
the  same  order  for  all  the  liquids  tested,  being  greatest 
for  carbon  tetrachloride  and  decreasing  in  the  order 
hexane,  benzene,  chloroform,  ether,  acetic  acid, 
alcohol,  acetone.  Some  irregularities  can  be  traced 
to  chemical  reaction  or  some  other  secondary  influence. 
The  \?ariation  in  sediment  A7olume  is  caused  by  the 
binding  of  a  layer  of  liquid  by  the  surface  of  the 
poAvder.  The  volume  can  be  reduced  by  mechanical 
pressure  or  by  centrifuging,  and  is  smaller  at  higher 
temperatures.  By  centrifuging  the  sediment  a 
constant  final  volume  is  attained,  which,  although 
smaller  than  the  sedimentation  volume,  varies  in  the 
same  order  throughout  the  series  of  liquids.  Lyosorp¬ 
tion  produces  an  increase  in  Adscosity  of  the  suspension, 
Avhich  is  dependent  on  the  velocity  of  Aoav,  the 
viscosity  falling  Avith  increasing  velocity.  The  in¬ 
fluence  of  moisture  and  of  heating  the  poAvder  has 
been  examined  and  the  result  varies  Avith  the  different 
systems;  graphite  and  norit  give  smaller  sediment¬ 
ation  volumes  after  heating,  but  talcum  gives  the  same 
volume  after  heating  at  350°.  In  an  investigation  of 
the  relation  BetAveen  lyosorption  and  chemical  con¬ 
stitution  of  the  liquid,  experiments  have  been  carried 
out  Avith  tAvo  poAvders  and  about  50  different  organic 
liquids  and  a  relation  betAveen  lyosorption  and  the 
dielectric  properties  of  the  liquid  has  been  established. 
Lyosorption  values  and  the  dielectric  constants  of 
the  liquids  vary  antibatically  and  it  is  inferred  that 
the  force  involved  in  lyosorption  is  of  electronic 
nature.  E.  S.  Hedges. 

Activation  process  at  boundary  surfaces. 
M.  Polanyi  (Z.  Elektrochem.,  1929,  35,  561 — 
567) . —Theoretical.  H.  T.  S.  Britton, 
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Ring  method  for  determining  surface  tension, 
A.  H.  Nietz  and  R.  H.  Lambert  (J.  Physical  Chem., 
1929,  33,  1460 — 1467). — The  influence  of  the  thick¬ 
ness  and  diameter  of  the  ring  and  of  the  contact  angle 
on  determinations  of  surface  tension  has  been 
investigated.  The  pull  on  the  ring  for  a  given 
diameter  is  a  linear  function  of  the  size  of  the  wire,  and 
vice  versa.  The  classification  of  the  ring  method  as 
one  independent  of  the  angle  of  contact  is  erroneous, 
since  it  has  been  shown  that  the  pull  on  the  ring  is 
related  to  the  angle  of  contact  between  the  material 
of  the  ring  and  the  liquid.  The  relationship  F-* 
2£F(i+  cos  0)a,  where  F  is  the  force  in  dynes  required 
to  remove  the  ring,  l  is  the  average  perimeter  of  the 
ring,  and  0  is  the  angle  of  contact,  holds  over  a  limited 
range  of  size  of  wire.  L.  S,  Theobald. 

Calculation  of  surface  tension  from  drop 
weight.  T.  Iredale  (Z.  physikal.  Chem.,  1929, 
144,  1 58 — 1 59) .—Comments  on  a  paper  by  Palitzsch 
(this  voL,  257).  F.  L.  Usher. 

Unimolecular  films  of  cyclic  ketones.  E.  H. 
BQchner,  J.  R.  Katz,  and  P.  J.  P.  Samwel  (Z. 
physikal.  Chem.,  1929,  B,  5,  327 — 332). — Unimolecular 
films  on  water  of  a  number  of  cyclic  ketones  have  been 
prepared  and  their  thicknesses  per  molecule  deter¬ 
mined.  The  results  indicate  that  the  molecules  of 
these  substances  arc  formed  of  two  parallel  carbon 
chains,  in  accordance  with  the  view  of  Ruzieka  (cf. 
A.,  1928,  642,  and  earlier  abstracts). 

II.  F.  Gillbe, 

Structural  changes  produced  in  colloidal 
films  by  stretching,  J.  Trillat  (J.  Phys.  Radium, 
1929,  [vi],  10,  370 — 384).— The  structural  changes 
produced  when  films  of  cellulose  nitrate  and  acetate 
are  stretched  have  been  followed  by  means  of  A^-ray 
diffraction  photographs  taken  in  three  directions  : 
along  the  axis  of  stretching  and  also  the  two  axes 
perpendicular  to  this.  When  the  extension  of  the 
film  is  slight  normal  circular  diffraction  haloes  are 
obtained  which  are  more  or  less  intense  in  certain 
directions.  As  the  extension  is  increased  the  film 
becomes  anisotropic,  for  the  haloes  obtained  from  two 
of  the  three  directions  studied  possess  a  marked 
increase  in  intensity  at  the  equator.  The  long 
molecules  constituting  the  film  appear  therefore  to 
arrange  themselves  in  a  direction  parallel  to  the  axis 
of  stretching.  At  very  great  extensions  the  haloes 
are  deformed  into  ellipses.  A  comparison  of  these 
diffraction  patterns  with  those  given  by  the  substances 
in  the  crystalline  state  indicates  that  in  these  highly 
stretched  films  incipient  crystallisation  is  taking 
place.  A  nematic  phase  is  therefore  transformed  by 
stretching  into  a  pseudocrystalline  phase.  These 
results  are  applied  to  the  consideration  of  the  pro¬ 
perties  of  “  cold-worked  ”  films.  F.  J.  Wilejxs. 

Electrical  conductivity  caused  by  insoluble 
unimolecular  films  of  fatty  acid  on  water.  J.  W. 
McBain  and  C.  R.  Fearer  (Proc.  Roy,  Soe,,  1929, 
A,  125, 394 — 401). — The  possibility  of  the  dissociation 
of  unimolecular  films  of  insoluble  fatty  acids  on 
water  with  formation  of  free  hydrogen  ions  in  the 
latter  is  investigated.  A  special  form  of  con¬ 
ductivity  cell  is  described  which  enables  measure¬ 
ments  to  be  made  of  (a)  the  conductivity  of  the 


water  alone,  (6)  that  of  the  water  after  intro¬ 
duction  of  the  fatty  acid  but  with  the  surface  far 
removed  from  the  electrodes,  (c)  that  of  the  %vater 
when  the  surface  is  brought  to  the  level  of  the  tops  of 
the  electrodes,  and  ( d )  that  of  the  water  with  the  surface 
in  the  same  position  after  the  introduction  of  the  fatty 
acid.  A  modified  form  of  the  conductivity  bridge 
described  by  Jones  and  Josephs  (A.,  1928,  595)  is 
employed.  The  specific  surface  conductivity  (i.e.,  the 
conductivity  in  reciprocal  ohms  between  two  parallel 
electrodes  1  cm.  long  placed  1  cm.  apart  on  the 
surface)  at  25°  in  the  region  of  the  unimolecular  film 
of  stearic  acid  is  3*5  x  IQ"8  mho.  This  corresponds 
with  a  dissociation  of  about  one  ninth  of  the  total 
stearic  acid  in  the  unimolecular  layer  on  water 
of  conductivity  l*2x  1CH  mho.  The  surface  con¬ 
ductivity  is  ascribed  to  the  presence  of  independent 
mobile  hydrogen  ions  dissociated  from  the  fatty 
film,  which  is  thus  left  with  an  equal  and  opposite 
electric  charge.  This  conception  lends  support  to 
the  view*  that  the  Helmholtz  double  layer  is  not 
responsible  for  the  elect rokine tic  phenomena,  and  that 
the  classical  formulae  are  not  strictly  applicable 
owing  to  the  existence  of  unbalanced  charges  on  the 
interface,  L.  L.  Rircumshaw. 

Stability  of  sub-microns.  Dissolution  of 
crystals  and  their  formation.  J.  Traube  (Z. 
Elektrochem.,  1929,  35,  626— 627).— The  dissolution 
of  crystalline  substances  begins  at  definite  points  on 
their  surfaces,  leading  thereby  to  pearl -like  cellular 
structures,  which  subsequently  collapse  to  form  sub- 
microns,  and  finally  dissolve.  The  rate  of  dissolution 
can  be  decreased  in  the  presence  of  gelatin.  The 
reverse  order  has  been  observed  in  the  building-up 
of  crystals  from  sub-microns.  A  cinematograph  was 
used  in  the  experimental  part  of  the  work. 

H,  T-  S.  Britton. 

Insoluble  sulphates  and  passivity.  L.  McCul¬ 
loch  (Amer,  Electrocheni .  Soe.,  Sept.,  1929. 
Advance  copy,  4  pp,). — Attention  is  directed  to  the 
difficulty  with  which  anhydrous  chromic,  ferric,  and 
nickel  sulphates  dissolve  in  dilute  sulphuric  acid  and 
it  is  suggested  that  passivity  may  be  due  to  films  of 
these  anhydrous  salts.  H.  J.  T.  Ellin  gham. 

Periodic  precipitations  with  diffusion,  H. 
Ryan  and  R.  J.  Doyle  (Nature,  1929,  124,  762).— 
The  authors*  objection  to  Ostw'ald’s  theory  (this  voL, 
1144)  is  invalid.  A.  A.  Bldribge. 

Velocity  of  transference  of  water  through  a 
semi-permeable  wall  by  osmotic  pressure. 
S.  Ray  (Z.  anorg.  Chem.,  1929?  182,  351—352).— 
An  expression  for  the  rate  of  osmotic  flow  of  solute 
through  a  semi -permeable  membrane  is  derived. 

H.  F.  Gillbe. 

Penetration  of  electrolytes.  W,  J.  V.  Oster- 
hout  (Proc.  Soc.  Exp.  BioL  Med.,  1928,  26,  192— 
197). — For  a  time-curve  of  penetration  (of  living  cells 
by  weak  electrolytes)  of  the  first  order,  the  high 
electrical  resistance  of  the  protoplasm  in  Nitella  and 
Valonta  suggests  that  when  a  binary  electrolyte  is 
largely  ionised  there  is  very  little  penetration.  If 
the  external  concentration  remains  constant  while  the 
pH  value  changes  so  as  to  decrease  the  concentration 
of  undissociated  molecules,  the  rate  of  penetration 
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will  diminish  even  when  the  protoplasm  is  permeable 
to  ion  pairs  only.  Strong  electrolytes  may  enter 
largely  as  undissociated  molecules  formed  at  the 
surface  by  collision  of  ions.  Chemical  Abstracts. 

Electro-stenolysis  and  electrolytic  membrane 
processes.  K.  Sollner  (Z,  Elektroehem.,  1929, 
35,  789 — 799). — The  effects  produced  when  currents 
are  passed  through  certain  porous  membranes  and 
precipitates,  on  each  side  of  which  arc  solutions  of 
salts  of  heavy  metals,  may  be  divided  into  two 
classes,  viz.,  (1)  membranes  to  which  only  small 
PM.  may  be  applied  (2 — 3  volts),  resulting 
in  the  deposition  within  the  membrane  of  a  pre¬ 
cipitate  containing  the  metal,  e.g.,  the  oxide,  (2) 
membranes  to  which  a  P.D.  of  at  least  20 
volts  must  be  applied  to  effect  the  precipitation 
of  the  metal  itself  within  the  pores  of  the  membranes 
(u  electro-stenolysis  ”).  Hypotheses  to  account  for 
these  effects  are  advanced.  H.  T.  S.  Britton. 

Unequal  distribution  of  ions  in  a  collodion  cell. 
J,  H.  Northrop  (J.  Gen.  Physiol.,  1929,  13,  21 — 
25). — A  "  dry  ”  collodion  membrane  containing 
sodium  thiosulphate  solution  immersed  in  a  solution 
of  iodine  in  potassium  iodide  gradually  becomes 
richer  in  iodine  ions  until  all  the  free  iodine  outside 
has  been  converted  into  iodide  ions  within  the  cell. 
As  the  membrane,  although  permeable  to  iodine,  is 
impermeable  to  iodide  ions,  comparatively  high 
concentrations  of  iodide  ions  inside  the  membrane 
may  be  attained.  With  a  membrane  containing 
sodium  chromate  immersed  in  a  solution  of  mercuric 
chloride  and  sodium  sulphate,  the  mercury  is  gradually 
-  precipitated  as  mercuric  chromate.  In  this  case  the 
membrane  is  permeable  to  mercuric  chloride,  but  not 
to  sodium  or  other  chlorides.  Acetate  ions  are  con¬ 
centrated  in  a  cell  originally  containing  a  suspension 
of  calcium  carbonate  and  immersed  in  acetic  acid. 
These  experiments  show*  that  artificial  systems  may 
be  made  which  resemble  living  cells. 

W.  0.  Kermack. 

Preparation  of  colloidal  gold  solutions  by  the 
use  of  alkaloids.  M.  0.  Okarmanbarjan  (Kolloid- 
Z.,  1929,  49,  133 — 135). — Colloidal  solutions  of  gold 
are  obtained  when  small  quantities  of  brucine  or 
nicotine  are  added  to  a  boiling  dilute  solution  of 
chloroaurie  acid  acidified  with  hydrochloric  acid. 
Brucine  gives  a  yellowish-orange  sol  and  nicotine  a 
blue  sol.  E.  S.  Hedges. 

Viscosity  of  hydrophilic  colloids.  H.  Eickent- 
sckbr  and  H,  Mark  {Kolloid-Z,,  1929,  49,  135 — 
148). — The  relation  between  mol.  wt.  of  colloids  and 
viscosity  is  discussed  and  leads  to  the  rule  that  at 
constant  temperature  and  in  solutions  of  polymeric 
homologous  series  of  the  same  viscosity  the  square  of 
the  mol.  wt.  varies  inversely  as  the  concentration. 
In  Einstein's  modified  equation,  2—*. l+o « c6/(100— cb)9 
where  b  is  the  volume  in  which  1  g.  of  substance  is 
dispersed,  it  is  shown  that  <%/b  is  proportional  to  the 
mol.  w’t.  The  values  calculated  by  the  two  methods 
show  good  agreement  and  are  independent  of 
temperature.  E.  S.  Hedges. 

N ephelometric  study  of  colloidal  solutions 
of  metallic  sulphides.  M.  Wat  an  are  and  C. 


Nakait  (J.  Petrol.  Min.  Ore  Dep.,  1929,  1,  61 — 64).— 
When  dilute  solutions  of  metallic  salts  are  precipitated 
with  an  excess  of  sodium  sulphide  in  dilute  solution 
the  colloidal  sulphide  does  not  easily  coagulate.  A 
study  of  the  relation  between  the  coagulation  time 
and  the  relative  concentrations  shows  that  at  an 
initial  period  the  turbidity  increases,  is  then  constant 
for  a  time,  and  on  coagulation  decreases  suddenly. 

Chemical  Abstracts. 

Scattering  of  light  in  colloidal  solutions  and 
gels.  EL  Kris hnamurit  (Nature,  1929,  124,  690 — 
691).— In  the  ageing  of  silicic  acid  sols  formed  by  the 
hydrolysis  of  methyl  silicate  the  primary  particles 
form  larger  aggregates  after  some  time,  the  rate  of 
formation  being  determined  by  an  increase  in  the 
number  of  effective  collisions  between  the  particles 
and  a  decrease  in  the  number  of  the  original  particles. 
An  explanation  of  similar  results  obtained  with 
gelatin  sols  is  offered.  With  sodium  oleate  solutions 
supersaturation  with  formation  of  colloidal  particles 
is  observed  on  cooling.  A,  A,  Eldridge. 

Electrolytic  dissociation  of  colloidal  solu¬ 
tions.  I.  K.  Takata  (Hokkaido  J.  Med.,  1928,  6, 
577 — 586). — Tn  0*00001-- 0-001  Af -hydrochloric  acid  or 
sodium  hydroxide  solution  containing  mastic  sol 
there  is  a  discrepancy  between  the '  calculated  and 
experimental  pH  values  which  shores  that  hydrogen  or 
hydroxyl  ions  are  combined  with  the  mastic.  The 
electrical  conductivity  decreases  with  addition  of 
mastic.  "  Chemical  Abstracts. 

Organophilic  colloids.  G.  S.  Whitby,  *L  G. 
McNally,  and  W.  Gallay  (Coll.  Bymp.  Mon.,  1928, 
6,  225 — 236). — The  smaller  the  amount  of  solvent 
bound  in  a  sol,  the  smaller  is  the  quantity  of  pre¬ 
cipitant  needed  to  produce  separation.  Various  pro¬ 
perties  are  considered .  Chemical  Abstracts. 

Influence  of  electrolytes  and  non-electrolytes 
on  optical  activity  and  relative  resistance  to 
shear  of  gelatin  systems.  J.  R,  Fanselow  (Coll. 

Symp.  Mon.,  1928,  6,  237—252).- . The  behaviour  of 

gelatin  systems  can  be  better  explained  by  the  laws 
for  highly  dispersed  heterogeneous  systems  than  by 
the  classical  laws  of  stoicheiometry. 

Chemical  Abstracts. 

Emulsions.  II.  System  xylene-phenol™ 
sodium  oleate-water.  J.  Weichkerz  (Kolloid-Z., 
1929,  49,  158—173;  cf.  this  voL,  260). — A  study  has 
been  made  of  the  phase  relations  between  w*afcer  and  a 
mixture  consisting  of  79*94%  of  xylene,  12*91%  of 
phenol,  and  7*15%  of  sodium  oleate.  With  increasing 
amounts  of  w*aier,  the  initial  homogeneous  phase  is 
followed  by  a  heterogeneous  region  of  water-in-oil 
emulsions,  then  by  a  second  homogeneous  region,  and 
finally  by  a  heterogeneous  region  of  oil-in-water 
emulsions.  Rise  of  temperature  displaces  all  the 
regional  limits  in  the  direction  of  smaller  quantities  of 
water :  the  first  homogeneous  region  and  the  region  of 
water-in-oil  emulsions  become  narrower,  whilst  the 
second  homogeneous  region  and  the  region  of  oil-in- 
w’ater  emulsions  become  more  extensive.  The  trans¬ 
formation  of  the  system  sodium  oleate  dispersion  in 
xylene-phenol  into  the  system  sodium  oleate  dis¬ 
persion  in  water  occurs  at  a  lower  water  content  the 
higher  the  temperature.  Measurements  were  made  of 
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the  viscosity  of  the  system  xylene-phenol-sodium 
oleate- water  at  different  temperatures.  With  increase 
mg  water  content,  the  viscosity  rises  to  a  maximum, 
then  falls,  and  again  rises.  E.  S.  Hedges. 

Rdle  of  dielectric  constants,  polarisation,  and 
dipole  moment  in  colloid  systems.  VII.  Swell¬ 
ing  of  cellulose  acetate  in  binary  mixtures.  III. 
I,  Sakuraba  (Kolloid-Z.,  1929,  49,  178-184  ;  cf.  this 
voL,  1234). — Experiments  have  been  conducted  on  the 
swelling  of  cellulose  acetate  in  binary  liquid  mixtures 
where  both  the  components  are  polar.  No  simple 
relation  between  swelling  and  polarisation,  such  as  is 
observed  where  only  one  component  is  polar,  could 
be  recognised.  The  curves  are  greatly  influenced  by 
the  presence  of  small  amounts  of  additional  polar 
substances.  Data  are  listed  in  an  attempt  to  show 
the  relations  between  swelling,  molecular  polarisation, 
vapour  pressure,  and  viscosity  of  solutions  of  cellulose 
acetate  in  binary  liquid  mixtures  where  one  or  both 
of  the  components  are  polar.  E.  S*  Hedges. 

Wo.  Ostwald's  solid-phase  rule  and  the 
solubility  of  casein  in  sodium  hydroxide.  A. 
tom  Buzagh  (Kolloid-Z„  1929,  49,  185—188).— An 
explanation  is  given  of  the  different  results  obtained 
by  Sorensen  and  SJadek  (this  voL,  1230)  and  by  von 
Buzagh  (A.,  1927,  310)  on  the  solubility  of  casein  in 
solutions  of  sodium  hydroxide.  E.  S.  Hedges. 

Solid-phase  rule  in  the  production  of  protein 
sols.  Wo.  Ostwald  (Kolloid-Z,,  1929,  49,  188 — 
209). — The  essential  differences  in  the  solubility 
relations  of  colloids  and  molecularly  dispersed  sub¬ 
stances  are  defined.  The  dependence  of  the  solubility 
of  molecularly  dispersed  tartaric  acid  in  sodium 
hydroxide  solutions  on  the  amount  of  the  solid  phase 
(Sorensen  and  Slddek,  this  vol.,  1230)  is  shown  to 
bear  no  analogy  with  the  solid -phase  rule  recognised 
in  colloid  systems.  The  maximum  of  solubility  in 
this  system  is  caused  by  the  formation  and  precipit¬ 
ation  of  a  new  solid  phase  consisting  of  an  acid 
tartrate.  The  solubility  of  globulin  in  solutions  of 
neutral  salts  is  discussed  from  the  same  point  of 
view.  Numerous  other  arguments  are  advanced 
against  Sorensen’s  views  on  the  molecular  relations 
of  protein  sols,  E,  S.  Hedges. 

Theory  of  colloid  osmosis.  W.  Haller  (Kol- 
loid-Z.,  1929,  49,  74— 83).— The  osmotic  pressure  of 
colloidal  solutions  does  not  conform  to  the  law 
P=cET.  Secondary  influences  causing  deviation  are 
discussed,  but  it  is  also  shown  on  theoretical  grounds 
that  molecular-kinetic  processes  must  lead  to  devi¬ 
ations  from  van  *t  Hoff’s  equation,  which  only  repre¬ 
sents  a  special  case.  Whilst  in  the  case  of  the  osmotic 
pressure  of  molecular  solutions  only  a  translatory 
motion  of  the  molecule  is  concerned,  in  the  treatment 
of  colloids  it  is  necessary  also  to  consider  movements 
of  oscillation  and  rotation.  The  following  equation 
for  total  osmotic  pressure  is  developed  :  P~~c'ET+’ 
c4&RT(0'4§Nztv<f>)i  where  c'  is  the  concentration  in 
g.-mol.  per  litre,  v  is  the  number  of  degrees  of  freedom 
of  oscillation  of  a  micelle,  and  <f>  is  the  amplitude. 

E.  S.  Hedges. 

Action  of  sodium  hydroxide  on  stannic  acid 
soL  !f  II,  B.  N.  Ghosh  (J.O.S.,  1929,  2290— 


2297, 2298 — 2304). — I.  Measurements  have  been  made 
on  the  membrane  equilibria  and  osmotic  pressures  of 
stannic  hydroxide  sols  containing  sodium  hydroxide. 
In  mixtures  in  which  the  ratio  SnO*  :  Na^O  varied 
from  17*2  to  0*5  the  amount  of  diffusible  stannic 
oxide  never  exceeded  19%.  The  membrane  potential 
calculated  on  the  assumption  that  all  the  diffusible 
ions  are  univalent  agrees  with  the  observed  value. 
The  dissociation  of  the  colloidal  complex  of  the  two 
oxides  is  small. 

II,  Measurements  have  been  made  of  the  hydroxyl- 
ion  concentration,  f.-p.  lowering,  and  conductivity  of 
five  sols  in  which  the  ratio  Na20  :  Sn02  varied  from 
2  to  0*25.  At  higher  values  of  the  ratio  the  greater 
part  of  the  added  alkali  is  uncombined,  but  this 
fraction  diminishes  as  the  ratio  becomes  smaller.  The 
f.-p.  depressions  are  due  mainly  to  the  free  sodium 
hydroxide,  and  diminish  as  the  ratio  Na2G  r  SnO* 
diminishes.  The  degree  of  dissociation  of  the  colloid 
diminishes  rapidly  as  the  proportion  of  stannic  oxide 
increases.  Conductivity  measurements  indicate  that 
the  greater  part  of  the  conductivity  is  due  to  the 
free  sodium  hydroxide,  C.  W.  Gibby, 

Acidity-dilution  and  neutralisation  curves  for 
a  sol  of  arsenious  sulphide  and  a  suspension  of 
gamboge.  A.  Boutaric  and  (Mlle.)  G.  Perrbau 
(Bull.  Soc.  chim.,  1929  [iv],  45,  701— 706).— In  the 
determination  of  the  acidity-dilution  curves  a  sol 
containing  18-6  g.  of  arsenious  sulphide  per  litre  was 
diluted  with  water  up  to  32  vols.,  and  a  suspension 
of  6T24  g.  of  gamboge  up  to  4  vols.  Eor  neutralis¬ 
ation  the  sol  contained  1*55  g.  per  litre,  the  suspension 
1*225 ;  in  both  cases  equal  volumes  of  a  solution  of  - 
potassium  hydroxide  of  normality  varying  from 

2  to  200  X 10"4  for  the  sol,  and  from  1  to  100  X  10  4  for 
the  suspension  were  added.  The  pn  was  determined 
with  a  quinhydrone  electrode — for  the  sol  immedi¬ 
ately,  and  after  3  days,  for  the  suspension  after 

3  days  only.  The  interraicellary  liquid  of  the 
sol,  obtained  by  filtration  through  collodion,  was 
similarly  examined ;  the  dilution  curve  was  quite 
similar,  but  that  of  neutralisation  indicated  that  the 
presence  of  the  granules  increased  the  buffer  effect 
in  the  mixture  of  sol  and  base.  In  both  cases  the 
behaviour  is  that  of  a  weak  acid  such  as  acetic,  but 
the  equilibrium  takes  some  time  to  establish  itself, 
the  change  on  keeping  being  consistent  with  the 
hypothesis  of  a  slight  dissociation  of  the  “acid.” 

C,  A.  SlLBERRAB. 

Physico-chemical  behaviour  of  lecithin.  I. 
Capillary  activity  of  lecithin  as  a  function  of  pH. 
H.  I.  Price  and  W,  C,  M.  Lewis  (Biochem.  J,5  1929, 
23,  1030 — 1043). — The  capillary  behaviour  of  egg- 
lecithin  has  been  studied  and  the  surface  tension— 3% 
curves  for  aqueous  dispersions  and  aqueous-alcoholic 
dispersions  are  compared.  According  to  these  curves 
the  isoelectric  point  is  2*6  in  both  sets  of  dispersions. 
An  explanation  of  the  surface  tension-pH  curves  is 
offered  on  the  basis  of  simple  orientation.  The 
influence  of  salts  such  as  sodium  chloride  and  calcium 
chloride  on  the  surface  tension-p^  relation  for  dis¬ 
persions  of  lecithin  has  been  examined.  The  effects 
are  of  a  complex  character.  The  moh  wt.  of  egg- 
lecithin  is  found  to  be  797  in  ethyl  alcohol  and  3388 
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in  benzene.  The  egg-lecithin  was  prepared  by  Levene 
and  Rolf’s  method.  S.  S.  Zilva. 

Osmotic  pressure  of  crystalline  egg-albumin. 
J.  Marrack  and  L.  F.  Hewitt  (Biochem.  J.,  1929, 
23,  1079 — 1089). — In  moderate  concentrations  of 
sodium  acetate  and  sodium  chloride,  isoelectric  egg- 
albumin  has  the  same  osmotic  pressure  as  in  medium 
concentrations  of  ammonium  sulphate.  Different 
values  are  obtained  in  concentrated  solutions  of 
sodium  chloride  and  in  dilute  solutions  of  sodium 
acetate,  but  the  deviations  are  less  than  those  shown 
by  ammonium  sulphate  solutions.  The  mol.  wt. 
calculated  from  the  authors1  figures  and  from  those 
of  Sorensen  is  43,000.  Electrodialysed  egg-albumin 
gives  a  slightly  higher  figure.  There  is  no  fall  of 
osmotic  pressure  on  the  acid  side  of  the  isoelectric 
point  in  the  presence  of  sodium  chloride  and  sodium 
acetate.  At  pK  6*7 — 8*0  the  osmotic  pressure-con¬ 
centration  curve  of  egg-albumin  resembles  that  of 
serum.  The  influence  of  ammonium  sulphate  on  the 
activity  of  egg-albumin  cannot  be  explained  entirely 
in  terms  of  the  salting- out  effect.  S.  S.  Zilva. 

Lyophilic  colloids.  III.  Gum  arable  sol. 
H,  R.  Krtjyt  and  H.  J.  C.  Tendeloo  (Kolloidchem. 
Beih.,  1929,  29,  396 — 412). — Sols  of  gum  arabic 
exhibit  the  properties  typical  of  lyophilic  colloids. 
Measurements  were  made  of  the  viscosity  of  the  sol 
at  different  concentrations  and  in  presence  of  varying 
amounts  of  electrolytes.  Poiseuille’s  law  is  obeyed. 
The  effect  of  electrolytes  is  to  lower  the  viscosity,  and 
the  first  small  amounts  produce  the  greatest  effect ; 
at  higher  concentrations  of  electrolyte  the  particles 
of  sol  become  partly  dehydrated,  and  when  dehydr¬ 
ation  and  electrical  discharge  occur  simultaneously 
(as  by  adding  alcohol  and  an  electrolyte)  the  sol  is 
coagulated.  Small  quantities  of  electrolyte  raise  the 
charge  on  the  particles.  It  is  maintained  that  the 
stability  of  lyophilic  colloids  is  conditioned  by  capillary 
electric  charge  and  hydration  of  the  particles. 

E.  S.  Hedges. 

Lyophilic  colloids.  IV.  Charge,  hydration 
and  particle-size  in  sols  of  starch,  gum  arabic, 
gelatin,  and  casein.  H.  R.  Kruyt  and  H.  J.  C. 
Tendeloo  (Kolloidchem.  Beih.,  1929,  29,  413 — 431). 
— A  method  for  measuring  the  cataphoretic  migration 
velocity  of  the  particles  of  colourless  sols  is  described. 
Measurements  of  the  viscosity,  electrical  conductivity, 
and  cataphoretic  migration  velocity  of  starch  sols 
give  a  mean  particle  size  of  9  pp,  for  the  hydrated 
particles  and  4  ynx  for  the  dehydrated  particles.  In 
sols  of  gum  arabic  the  ^-potential  passes  through  a 
maximum  with  increasing  electrolyte  concentration, 
whilst  the  viscosity  falls  continuously.  Hydration 
and  electric  charge  vary  simultaneously  in  sols  both 
of  gum  arabic  and  of  gelatin.  E.  S.  Hedges. 

Lyophilic  colloids.  V.  H.  R.  Kruyt  (Kol¬ 
loidchem.  Beih.,  1929,  29,  432 — 435) —A  discussion 
of  previously  published  work  having  a  bearing  on  the 
four  preceding  parts  of  the  series.  E.  S.  Hedges. 

Lyophilic  colloids.  VI.  Blectroviscous  effect 
with  two  hydrophilic  sols  which  do  not  obey 
Poiseuille's  law  :  linseed  and  carragheen. 
H.  G.  B.  De  Jong  and  O.  S.  Gwan  (Kolloid- 
4  Y 


chem.  Beih.,  1929,  29,  436— 153).— Sols  of  linseed 
and  carragheen  possess  an  unusually  high  viscosity 
even  at  low  concentrations.  Poiseuille’s  law  does 
not  hold  either  for  the  sols  alone  or  in  presence  of 
electrolytes.  The  sols  are  very  sensitive  to  traces  of 
electrolytes,  1  milliequiv.  of  electrolyte  lowering  the 
viscosity  considerably,  but  similar  concentrations  of 
a  non-electrolyte  such  as  alcohol  produce  no  effect. 
The  valency  of  the  cation  determines  the  type  of 
viscosity  lowering.  Electrolytes  with  ter-,  quadri-, 
and  sexa-valent  cations  fall  into  two  groups :  complex 
salts,  which  lower  the  viscosity  in  the  normal  sequence, 
and  cations  the  salts  of  which  are  readily  hydrolysed 
(lanthanum,  aluminium,  thorium)  which  in  low  con¬ 
centrations  produce  much  less  lowering  of  viscosity 
than  is  to  be  expected.  E.  S.  Hedges. 

Lyophilic  colloids.  VII.  Capillary  electric 
charge  and  hydration  as  characteristics  of  hydro¬ 
philic  gels  :  reversible  volume  changes  of 
agar  gel.  H.  G.  B.  De  Jong  (Kolloidchem.  Beih., 
1929,  29,  454 — 482). — An  apparatus  for  the  measure¬ 
ment  of  small  dimensional  changes  in  a  gel  is  dp- 
scribed.  At  the  ordinary  temperature,  a  2*2%  gel 
of  agar  does  not  swell  in  distilled  water,  but  under¬ 
goes  syneresis.  All  neutral  electrolytes  in  small  con¬ 
centrations  cause  the  gel  to  shrink,  the  maximal 
linear  change  being  1%.  Non-electrolytes  have  no 
influence.  The  shrinkage  is  a  capillary  electrical 
phenomenon  which  is  determined  solely  by  the 
valency  of  the  cation ;  the  nature  of  the  cation  or  the 
valency  and  nature  of  the  anion  have  no  influence. 
Sexavalent  cations  produce  their  maximal  effect  at 
so  low  a  concentration  as  1*5  milliequiv.  per  litre  and 
the  contraction  produced  at  higher  concentrations  is 
less,  although  whether  this  is  due  to  a  reversal  of  charge 
is  not  clear.  The  contraction  is  reversible,  for  the 
gel  increases  in  volume  again  when  the  electrolyte  is 
washed  out ;  exchange-adsorption  of  the  cations  can 
also  take  place.  Alcohol  in  high  concentrations  causes 
a  linear  contraction  of  7%,  which  is  reversible  and  is 
due  to  dehydration  of  the  units  of  the  structure. 
High  concentrations  (up  to  5N)  of  magnesium  chlor¬ 
ide  do  not  cause  greater  shrinkage  than  small  amounts, 
but  with  magnesium  sulphate  a  greater  shrinkage 
(4%,  linear  dimensions)  is  observed  the  higher  is  the 
concentration ;  the  difference  is  that  magnesium 
chloride  is  unable  to  dehydrate  the  particles  of  gel, 
whilst  magnesium  sulphate  does  so  readily. 

E.  S.  Hedges. 

Slow  change  in  mixtures  of  colloidal  solutions 
recalling  anaphylactic  effects.  A.  Boutaric 
and  M.  Dufin  (Compt.  rend.,  1929,  189,  754 — 757; 
cf.  A.,  1928,  360). — Contrary  to  the  effect  of  repeated 
additions  of  small  quantities  of  an  electrolyte  to  a 
colloidal  solution,  the  successive  addition  of  small 
quantities  of  a  second  sol  causes  complete  flocculation 
with  a  smaller  total  amount  of  the  second  sol  than 
when  this  is  added  in  one  lot.  The  phenomenon  is 
illustrated  by  the  addition  of  a  sol  of  arsenious 
sulphide  to  one  of  ferric  hydroxide  and  vice  versa.  The 
possible  bearing  of  this  result  on  the  phenomenon  of 
anaphylaxy  is  pointed  out.  C.  A.  Silberrad. 

Electrical  excitation  and  the  possible  structure 
of  the  plasmatic  membrane.  H.  H.  Dixon  and 
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T.  A,  Bennet-Clark  (Nature,  1929,  124,  650 — 651). 
— In  electrical  excitability  there  is  a  marked  similarity 
between  oil-in- water  emulsions,  e.g olive  oil  50  c.c., 
water  25  c.c.,  oleic  acid  1  c.c.,  sodium  hydroxide 
0*08  g.  (or  calcium  oxide  3*0  g.),  and  living  tissues. 
The  relation  between  the  voltage  applied  to  a  given 
emulsion  and  the  change  of  resistance  produced  is  of 
the  same  type  as  that  obtained  with  living  tissues. 
It  is  believed  that  the  plasmatic  layer  of  the  living 
cell  is  a  watcr-in-oil  emulsion  close  to  its  inversion 
point.  A.  A.  Eld  ridge. 

Growth  of  colloidal  silver  in  gelatin  layers. 
H.  Arens  and  J.  Eggert  (Z.  Elektrochem.,  1929, 
35,  728 — 733). — The  growth  of  silver  particles 
embedded  in  gelatin  layers  has  been  investigated  in 
its  dependence  on  the  initial  size  of  particles  and  also 
on  the  silver  concentrations,  and  this  has  been  com¬ 
pared  with  the  growth  occurring  in  the  blackening  of 
a  photographic  plate.  H.  T.  S.  Britton. 

Reactions  between  hydrophilic  sols,  I.  Gel¬ 
atin  and  silicic  acid,  W.  J.  Lesley  (Trans. 
Faraday  Soc.,  1929,  25,  570 — 579). — Determinations 
of  the  values  of  acid  and  alkaline  solutions  of 
gelatin  or  silicic  acid,  or  both,  were  made  under  varying 
conditions.  Co-precipitation  of  the  two  colloidal  sub  ¬ 
stances  appears  to  be  at  a  maximum  at  the  isoelectric 
point  of  the  gelatin.  Addition  of  silicic  acid  sol  to 
an  acid  solution  of  gelatin  causes  practically  no  change 
in  pa  value,  although  precipitation  occurs  in  many 
cases.  Various  precipitates  obtained  from  hydro¬ 
chloric  acid  solutions  in  the  neighbourhood  of  the 
gelatin  isoelectric  point  were  of  approximately  con¬ 
stant  composition,  although  in  all  cases  the  silicic 
acid  was  completely  precipitated.  A  series  of  experi¬ 
ments  with  decreasing  ratio  of  gelatin  to  silicic  acid 
showed  that  when  the  ratio  was  less  than  about  0*07 
the  precipitation  of  silicic  acid  ceased  to  be  complete 
and,  instead  of  precipitation,  opalescence  alone 
ensued.  H.  T.  S.  Britton. 

Coagulation  of  haemoglobin.  I.  S.  L.  Potko 
(Kolloid-Z.,  1929,  49,  150 — 153). — The  coagulation 
of  aqueous  haemoglobin  solutions  in  presence  of  ethyl 
alcohol  and  potassium  chloride  and  bromide  has  been 
investigated  viscosimetrically.  The  greater  is  the 
amount  of  added  electrolyte,  the  smaller  is  the  amount 
of  alcohol  required  for  coagulation.  The  product  of 
the  volume  of  alcohol  just  insufficient  to  cause 
coagulation  and  the  concentration  of  the  electrolyte 
is  constant.  Potassium  chloride  and  bromide  have 
equal  effects.  E.  S.  Hedges. 

Coagulation  and  separation  into  two  liquid 
layers.  Systems  gum  arabio-gelaiin.  H.  G.  B. 
De  Jong  and  W.  A.  L.  Dekker  (Biochem,  Z.t  1929, 
212,  318 — 336). — In  mixtures  of  some  hydrophilic 
sols,  e.g.,  gum  arable  and  soluble  starch,  gum  arabic 
and  agar,  the  viscosity  relationships  are  almost 
exactly  additive.  With  gelatin-gum  arabic  mixtures, 
additive  relationships  are  obtained  outside  the  pE 
range  4*8 — 1*2,  but  within  this  range  the  additivity 
curve  shows  a  minimum  corresponding  with  optimal 
separation  into  two  layers.  Capillary  electric  charges 
also  have  an  influence  on  the  separation  into  liquid 
layers.  At  pE  4*7,  gelatin  is  faintly  positively  and 


gum  arabic  strongly  negatively  charged ;  as  the  pK 
decreases  the  charges  are  reversed,  gelatin  becoming 
strongly  positively  and  the  gum  weakly  negatively 
charged.  At  pR  1*2  when  the  gelatin  has  lost  much 
of  its  positive  charge  and  tho  gum  arabic  is  very  slightly 
negatively  charged,  separation  into  liquid  layers 
ceases.  Over  the  same  pE  range  in  presence  of  015N- 
potassium  chloride,  the  viscosity  again  shows  additive 
relations.  In  equivalent  concentrations  the  return 
to  additivity  is  the  more  pronounced  tho  greater  is 
the  valency  of  the  anions,  increasing,  e.g.,  with 
KG1,  |K2S04,  £K3Fe(CN)6,  and  the  same  holds  for 
increasing  valency  of  cations.  The  same  behaviour  is 
obtained  with  gelatin  and  mucilages  of  linseed, 
Iceland  moss,  althspa  root,  tragacanth,  and  carragheen 
as  with  gum  arabic.  P.  W.  Clutterbuck. 

Effect  of  proteins  on  the  coagulation  of  bent¬ 
onite  suspensions  by  electrolytes.  B.  N.  Ghosh 
(J.C.S.,  1929,  2285 — 2290). — The  addition  of  small 
quantities  of  gelatin  accelerates  the  coagulation  of 
bentonite  suspensions  by  sodium  or  barium  chloride, 
but  larger  quantities  retard  coagulation  and  finally 
cause  protection.  The  protective  action  of  a  given 
weight  of  gelatin  is  the  greater  the  more  dilute  is 
the  suspension.  Casein  and  egg-albumin  behave 
similarly,  but  the  protective  action  of  the  latter  is 
less  than  that  of  the  two  former.  On  the  acid  side 
of  their  isoelectric  points  the  proteins  coagulate  the 
suspensions  without  addition  of  electrolytes. 

C.  W.  Gibby. 

Precipitations  in  gels.  I.  Influence  of  an 
electric  field  on  rhythmic  precipitation.  II. 
Single  ring  precipitation.  B.  Kisch  (Kolloid-Z., 
1929,  49,  154 — 156,  156—158). — I.  Experiments  are 
described  on  the  formation  of  Liesegang  rings  of 
silver  chromate  under  tho  influence  of  an  electric 
field.  When  a  P.D.  of  0*1  volt  was  applied,  the 
anode  being  in  the  centre  of  the  drop  of  diffusing 
silver  nitrate  and  the  cathode  in  the  gelatin  beyond 
the  edge  of  the  drop,  more  rings  are  formed  in  the 
direction  of  the  cathode  and  they  are  more  strongly 
marked  and  broader.  If  instead  of  a  point-cathode 
a  platinum  ring  is  used  so  as  to  encircle  completely 
the  drop,  diffusion  occurs  more  quickly  and  broad 
rings  are  formed,  but  if  the  outer  circular  electrode 
is  made  the  anode,  the  diffusion  field  is  much  smaller 
and  no  rings  are  formed. 

II  ^rjien  a  (jr0p  0f  a  concentrated  solution  of 
potassium  iodide  is  placed  on  a  gelatin  or  agar  gel 
containing  1%  of  mercuric  chloride,  a  single  ring  of 
mercuric  iodide  is  produced  instead  of  the  usual  series 
of  concentric  rings,  and  the  boundary  of  the  drop 
moves  as  the  potassium  iodide  diffuses  outwards. 
This  is  because  the  ring  of  precipitate  is  soluble  in 
excess  of  the  reagent.  E.  S.  Hedges. 

Effect  of  potassium  alum  on  gelatin.  A. 
Lottermoser  and  W.  Matthaes  (Kolloid-Z.,  1929, 
49,  103 — 118). — The  changes  in  certain  properties 
of  gelatin  after  treatment  with  solutions  of  potassium 
alum  have  been  examined.  The  gelatin  was  allowed 
to  swell  in  water,  a  solution  of  the  alum  was  added, 
and  the  viscosity  of  the  mixture  measured  5  min. 
after  the  addition.  These  values  of  the  “  initial 
viscosity  ”  increase  with  the  amount  of  swelling 
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undergone  by  the  gelatin  before  the  addition  of  alum 
and  also  reach  a  maximum  at  a  concentration  of  11% 
of  potassium  alum.  The  high  initial  viscosity  falls 
with  time,  ultimately  reaching  a  value  close  to  that 
of  untreated  gelatin  solutions.  Heating  the  solution 
reduces  the  initial  viscosity  and  this  change  is  irre¬ 
versible,  The  viscosity  of  gelatin  solutions  treated 
with  alum  is  also  reduced  by  pressure,  although  such 
a  change  is  not  observed  in  untreated  solutions. 
The  in.  p,  of  gelatin  gels  is  at  a  maximum  after  treat¬ 
ment  with  3%  of  potassium  alum  and  the  value  is 
reduced  by  heating  the  mixture  ;  when  the  gel  is 
kept,  the  m.  p.  rises.  The  temperature  of  setting 
increases  with  the  concentration  of  both  the  gelatin 
and  the  alum.  The  “  Abschwimm tempera tur,”  at 
which  a  gelatin  film  ceases  to  adhere  to  the  base  on 
which  it  has  been  formed,  increases  with  the  amount 
of  alum  added  :  for  ordinary  gelatin  solutions  this 
value  lies  below  the  m.  p.,  but  for  solutions  treated 
with  alum  it  is  always  above  the  m,  p.  and  is  more 
readity  reproducible ;  the  value  also  depends  on  the 
drying  treatment.  The  surface  tension  of  the  solu¬ 
tions,  as  determined  by  a  stalagmometrie  method,  is 
raised  by  the  addition  of  alum,  but  is  reduced  when 
the  solution  is  heated.  The  addition  of  potassium 
alum  reduces  the  swelling  of  gelatin.  The  mechanical 
strength  of  gelatin  gels  is  at  a  maximum  after 
addition  of  3%  of  potassium  alum,  coinciding  with 
the  maximum.' of  m,  p,  E,  S.  Hedges, 

Diffusion  of  methylene-blue  in  gelatin  gels, 
K.  Sohtjltze  (Kolloid-Z.,  1929,  49,  118— 120).— The 
gradual  disappearance  of  colour  at  the  boundary  of 
a  gelatin  gel  and  a  solution .  of  methylene-blue  which 
\s  allowed  to  diffuse  into  it,  described  by  Mokruschin 
(A.,  1928,  238),. does  not  occur  when  all  the  apparatus 
and  materials  used  are  carefully  sterilised,  but  may 
be  brought  about  by  the  subsequent  addition  of 
certain  bacteria.  It  is  inferred  that  the  explanation 
given  by  Mokruschin  is  not  valid,  and  that  the  dis¬ 
appearance  of  colour  is  due  to  some  reducing  sub¬ 
stance  in  the  gelatin  which  may  be  produced  by 
bacterial  decomposition,  E.  S,  Hedges. 

Effect  of  hydrogen  carbonate  ions  on  the 
swelling  of  gelatin,  E.  G.  Miller,  jun.  (Biochem, 
Jn  1929,  23,  876—879). — The  influence  of  hydrogen 
carbonate  concentration  and  ps  on  gelatin  swelling 
(over  a  limited  range)  is  of  the  same  order  of  magni¬ 
tude  as  the  corresponding  influence  of  the  chloride  ion. 

S.  S.  Zilva, 

Vapour-pressure  diminution  of  rubber  jellies, 
P.  St  am  berger  (J.G.S.,  1929, 2318 — 2326). — Measure¬ 
ments  have  been  made  of  the  vapour  pressure  of 
rubber  jellies  in  benzene,  chloroform,  and  carbon 
disulphide,  particularly  at  low  concentrations.  Up 
to  a  certain  concentration  the  vapour-pressure  lower¬ 
ing  is  inappreciable,  but  increases  rapidly  above  that. 
The  solvation  of  tho  jellies  is  discussed. 

C.  W.  Gjbby. 

Ionisation  currents  from  zinc  oxide  smokes. 

H.  P.  Walmsley  {Phil.  Mag.,  1929,  [vii],  8,  553 — 
568;  cf.  A.,  1927,  287;  this  voL,  869},— Using  the 
method  previously  described  (cf.  A.,  1926,  654)  the 
ionisation  currents  from  clouds  or  smokes  of  zinc 


oxide  particles  were  investigated.  The  smoke  was 
produced  in  a  cistern  from  an  electric  arc  between 
zinc  electrodes,  whilst  in  a  second  case  zinc  oxide 
was  dispersed  by  the  decomposition  of  diluted  zinc 
ethyl  vapour  passed  into  the  cloud  chamber.  The 
initial  ionisation  and  its  changes  with  time  were 
measured.  The  cloud  particles  in  both  cases  are 
crystalline,  with  the  internal  structure  of  zincite. 
The  clouds  from  the  arc  are  ionised  on  formation; 
those  from  the  zinc  ethyl  are  not.  There  is  a  spon¬ 
taneous  production  of  ions  in  the  clouds  as  they  age; 
in  those  from  zinc  ethyl,  ionisation  increases  from 
zero  to  a  maximum  and  then  diminishes.  Qualit¬ 
atively  the  intensity  increases  with  the  amount  of 
material  dispersed  and  with  the  degree  of  dispersion. 
Tho  Initial  ionisation  in  clouds  from  the  arc  is 
attributed  to  thermoelectric  emission  of  charges  at 
the  high  temperature  of  formation.  With  arc  clouds 
of  low  concentration  this  diminishes  with  time.  The 
coefficient  of  recombination  of  these  ions  is  of  the  same 
order  of  magnitude  as  the  coagulation  constant  of 
similar  clouds.  With  increasing  concentration  of 
dispersion  the  two  effects  are  superposed. 

N.  M.  Bligh, 

Derivation  of  the  law  of  mass  action.  R.  D. 
Kleeman  (Phil.  Mag.,  1029,  [vii],  8$  267—209),— 
Further  to  a  previous  paper  (cf.  A.,  1928,  1315)  in 
answer  to  Goldstein's  criticism  of  the  derivation  of 
the  modified  law  of  mass  action  (this  vol.,  881),  it  is 
pointed  out  that  the  ordinary  (and  Goldstein’s) 
derivation  of  the  law  involves  constraints  which  do 
not  allow  of  molecular  dissociation,  whilst  in  the 
revised  derivation  no  constraints  are  applied.  It  is 
pointed  out  that  under  conditions  of  constraint  the 
process  of  the  van  *t  Hoff  cycle  cannot  be  considered 
as  isothermal.  A.  E.  Mitchell, 

Velocity  law  of  gas  molecules.  G.  Jager 
(Monatsh.,  1929,53  and  54, 1 99 — 202) . — Mathematical, 
For  values  between  u  and  u-^-du  the  velocity  com¬ 
ponent  of  a  gas  molecule  depends  only  on  u  and  not 
on  any  other  arbitrarily-assumed  quantities, 

L.  S.  Theobald. 

Derivation  of  the  Boltzmann  entropy  law  by 
means  of  the  conception  of  material  waves. 
A.  Haas  (Monatsh,,  1929,  53  and  54,  165—174).— 
Mathematical.  The  Boltzmann  entropy  law  can  be 
deduced  from  the  Gibbs  formula  for  energy  dis¬ 
tribution.  It  is  now  shown  that  the  logarithm  of 
the  probability  equals  2S~lF/0,  where  B  is  the  total 
energy  and  0  the  distribution  modulus  which  is  pro¬ 
portional  to  T\  by  using  the  conception  of  material 
waves  the  function  XY  is  identified  with  the  free 
energy  F,  From  these  results  the  Boltzmann  entropy 
law  is  derived  and  applied  to  vibrating  quantum 
systems.  L.  S.  Theobald. 

Equilibrium  between  the  mono-,  di-,  and 
tri-oxides  of  nitrogen.  E.  Abel  and  J.  Proisl 
(Z,  Elektrochem.,  1929, 35, 712 — 715). — The  equilibria 
involved  in  the  decomposition  of  nitrogen  trioxide  at 
8*1°  and  34*8°  have  been  investigated :  from  the 
results  it  is  calculated  that  nitrogen  trioxide  at  25° 
and  760  mm.  is  89*5%  dissociated  into  the  monoxide 
and  dioxide*  at  50°,  94*2%,  and  at  100°,  98*8%. 

H.  T.  S.  Britton. 
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Equilibrium  of  carbon  dioxide  decomposition 
of  formic  acid  and  its  potential,  Gr.  Bredig, 
S-  R.  Carter,  and  M,  Enderlx  (Monatsh.,  1929,  53 
and  54,  1023 — 1030). — The  equilibrium  constants  for 
the  formation  of  formic  acid  from  carbon  dioxide 
and  hydrogen  in  presence  of  water  and  palladium  - 
black  (of.  Bredig  and  Carter,  A,,  1914,  i,  377) 
at  20 — 90°  and  60 — 117  atm.  have  been  determined. 
From  these  constants  and  those  for  the  water- 
gas  reaction  (loc.  ciL)  the  equilibrium  constants 
for  the  formation  of  formic  acid  from  carbon  mon¬ 
oxide  and  water  in  aqueous  solution  are  calculated ; 
these  agree  with  the  values  obtained  by  Branch  (A., 
1915,  ii,  742).  The  vapour  pressures  of  0*0306 — 
0*0641  Jf -solutions  of  formic  add  in  water  at  20 — 90° 
have  been  determined  by  Zawidzkfs  method  (A,, 
1901,  ii,  6).  From  these  results  the  equilibrium  con¬ 
stants  for  the  formation  of  formic  acid  from  either 
carbon  dioxide  and  hydrogen  or  carbon  monoxide 
and  water  were  calculated  for  the  gaseous  phase. 
The  normal  potential  for  the  formation  of  aqueous 
formic  acid  in  N -hydrogen -ion  solution  from  carbon 
dioxide  at  1  atmosphere  pressure  is  calculated  to  be 
approximately  —0*12  volt  at  20°  and  —0*18  volt  at 
90°.  H.  Burton. 

The  fjH  value  of  water,  A.  Kling  and  A. 
Lassieur  (Compt.  rend.,  1929,  189,  637 — 639;  cf. 
this  vol.,  240,  355). — The  pH  of  water  determined  by 
means  of  the  cell  H2|Aq-Hg2Cl2|Hg  and  a  Moulin 
quadrant  electrometer  is  u  about  5*6.”  A  more 
accurate  method,  using  two  hydrogen  electrodes,  one 
containing  the  water  under  examination,  the  other  a 
liquid  of  known  pH  adjusted  until  the  E.M.F.  of  the 
combination  vanishes,  gave  pn  5*8, 

C.  A.  SlLBERRAD. 

Ebullioscopic  determination  of  equilibrium 
constants.  W.  Swientosrawski,  Z,  Blaszkowska, 
and  E,  J6zefowicz  (Bull.  Acad,  Polonaise,  1929,  A, 
149 — 167). — See  this  vol,,  396. 

Electrolytic  dissociation.  C.  Drucker 
(Monatsh.,  1929,  53  and  54,  62 — 68). — The  saturation 
concentrations  of  benzoic,  o-nitrobenzoie,  oxanilic, 
and  picric  acids  in  dilute  sulphuric,  hydrochloric, 
and  nitric  acids  decrease  with  increasing  concentration 
of  the  inorganic  acid.  The  specific  conductivity  of 
the  solutions  increases  with  diminishing  values  of  the 
saturation  concentrations.  With  benzoic,  o-nitro¬ 
benzoie,  and  oxanilic  acids  in  dilute  picric  acid  solu¬ 
tion,  the  saturation  concentration  first  diminishes 
and  then  increases  with  increasing  concentration  of 
picric  acid.  This  increased  solubility  is  doubtless 
due  to  the  formation  of  additive  compounds.  The 
anionic  mobilities  of  the  above  organic  acids  in  the 
same  acid  solutions  have  been  determined  eleetro- 
metrically,  using  either  hydrogen-iridium  or  quin- 
hydro ne-gold  electrodes,  and  are  found  to  be 
approximately  the  same.  The  results  given  for  picric 
acid  alone  do  not  agree  with  those  of  von  Halban 
and  Ebert  (A.,  1924,  ii,  826).  All  measurements  were 
carried  out  at  25°,  H.  Burton. 

Dissociation  constant  of  nitrous  acid.  A, 
Keemeno  and  E,  Hayek  (Monatsh.,  1929,  53  and 
54,  407 — 412). — When  carbon  dioxide  is  passed 
through  a  0*06 Af -solution  of  sodium  nitrite  at  the 


rate  of  170  c.c.  per  min.  at  12*5°,  the  amount  of 
nitrite  decomposed  in  accordance  with  3NaN02+ 
2COs +H20= 2NaHC03 + NaNOs + 2NO  reaches  a 
limiting  value  (cf.  Baur,  A.,  1906,  ii,  649).  If  sodium 
hydrogen  carbonate  is  first  added  to  the  nitrite 
solution  no  decomposition  occurs  on  passing  carbon 
dioxide.  The  conductivities  of  dilute  solutions  of 
nitrous  acid  (from  barium  nitrite  and  sulphuric  acid) 
have  been  determined  at  0°  and  12*5°,  using  platinum 
electrodes.  The  equivalent  conductivities  (X)  at 
v— 411*2  and  822*4  litres  are  84*3  and  106*5  at  0° 
and  122*7  and  155*1  at  12*5°,  respectively.  Extra¬ 
polation  of  the  values  of  X  for  potassium  nitrite  gives 
Xw=115*7  (±0*5)  at  12*5°.  From  the  above  data, 
the  accessible  transport  numbers,  and  the  heat  of 
dissociation  (A&=4480  g.-eal.)  the  dissociation  con¬ 
stants  of  nitrous  acid  at  0°,  12*5°,  and  30°  are  found 
to  be  3*2(±G*3)X  10'4  4*6(±0*4)x  10±  and  6*0(± 
0*6)  x  10-4,  respectively  H.  Burton. 

Ionisation  constant  of  p-cyanobenzoic  acid. 
E.  P.  Valby  and  H.  J.  Lucas  (J.  Amer.  Chem.  Soe., 
1929,  51,  2718 — 2720). — An  improved  method  of 
preparing  p-eyanobenzoic  acid  is  described.  The 
conductivity  at  25°  of  solutions  of  the  acid  up  to 
0*007446  mol./litre  is  recorded.  Assuming  the  limit¬ 
ing  conductivity  to  be  377  ohm"1,  i.e.,  the  same  as 
that  of  m-cyano benzoic  acid,  the  Ostwald  ionisation 
constant  is  3*1  X 10-4.  The  electron  attraction  of  the 
•CM  radical  appears  to  exceed  that  of  the  *S02*NH2 
group  and  to  be  less  than  that  of  the  *NQ2  group. 
The  equivalent  conductivity  of  the  p-cyanobenzoic 
ion  is  27,  S.  K.  Tweedy. 

Dissociation  constants  of  valine  and  glutamic 
acid.  L.  J.  Harris  (J.  Biol.  Chem.,  1929,  84, 
179 — 181), — The  criticism  by  Kirk  and  Schmidt  (this 
vol.,  397)  of  the  values  obtained  by  the  author  for 
the  dissociation  constants  of  valine  and  glutamic  acid 
is  based  on  a  mistaken  reference, 

C,  R.  Harington. 

[Physico-chemical]  study  of  bromosuccinie 
acid.  I.  Ionic  product  of  water  and  some 
other  dissociation  constants.  A.  Grander 
(Z.  physikal.  Chem.,  1929,  144,  49 — 72). — When 
bromosuccinie  acid  is  hydrolysed  two  simultaneous 
reactions  occur,  giving  as  end-products  fumaric  and 
maleic  acids.  Fumaric  acid  can  be  accurately  deter¬ 
mined  in  the  presence  of  the  other  constituents  by 
precipitation  as  mercurous  fumarate  dihydrate. 
Analytical  details  are  given.  Existing  data  for  the 
ionic  product  of  water,  the  pH  of  standard  buffer 
mixtures,  and  dissociation  constants  as  determined 
conductometrically  are  critically  discussed.  The 
value  2*093  is  selected  as  being  the  most  trustworthy 
for  the  pH  at  18°  of  the  mixture  0*01iY-HCl+0*092V- 
KCi,  which  has  been  used  as  a  standard  in  conjunction 
with  a  quinhydrone  electrode  in  the  potentiometric 
determination  of  the  dissociation  constants  of  acids, 
for  which  the  following  values  are  given,  in  the  form 
of  negative  logarithms  :  succinic  acid,  4*22;  bromo- 
succinic  acid,  2*69;  phthaiie  acid,  3*00 ;  acetic  acid, 
4*79.  The  above  are  the  first  dissociation  constants 
at  50°.  The  second  dissociation  constant  of  succinic 
acid  is  pjfe2=5*73  at  50°.  The  apparent  second  dissoci¬ 
ation  constant  of  sulphuric  acid  at  ionic  strength  0*25 
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is  jp&2=1*68  50°.  Activity  coefficients  at  various 

ionic  strengths  have  been  determined  for  acetate, 
primary  phthalate,  and  primary  and  secondary 
succinate  ions.  A  table  of  values  of  the  ionic  pro¬ 
duct  of  water  between  0°  and  50°,  calculated  from 
the  formula  of  Lewis  and  Randall,  is  given. 

F.  L.  Usher. 

Acidity  of  mannitol.  P.  Terechov  (Coll.  Czech. 
Chem.  Comm.,  1929,  i,  551 — 559). — It  is  suggested 
that  mannitol  (M)  behaves  as  a  weak  acid  and  that 
in  the  presence  of  hydroxyl  ions  a  complex  M-OH' 
is  formed  thus  :  M+OH'=M*OH\  The  constant  of 
the  reaction  has  been  determined  (a)  from  cryoscopic 
measurements  with  sodium  hydroxide  solutions  of 
concentrations  varying  between  0*1401  A7  and  0*4 102 A7 
and  found  to  be  4*2  at  0°,  (6)  from  the  solubility  in 
sodium  hydroxide  of  various  concentrations,  the 
value  found  being  about  8  in  dilute  solutions  and 
decreasing  in  more  concentrated  solutions,  the  vari¬ 
ation  being  attributed  to  the  salting-out  effect,  (c) 
from  potentiometric  measurements  with  mercuric 
oxide  and  platinum  electrodes  of  the  activity  of 
hydroxyl  ions  in  the  presence  of  mannitol,  which 
lead  to  a  value  of  4*2  at  0°  and  5*0  at  22°,  and  (ef)  from 
conductivity  measurements  of  ammoniacal  solutions 
containing  mannitol  which  lead  to  values  of  4*20 
and  4*24  at  0°  and  25°,  respectively.  The  fact  that 
the  constant  appears  to  be  independent  of  the  tem¬ 
perature  is  claimed  to  support  the  view  of  complex 
formation.  The  mass  law  constant  is  calculated  to 
be  0*42  and  2*4  x  1CM  at  0°  and  25°,  respectively, 
when  the  values  0*1  and  1*0  x  1(H4,  respectively,  are 
employed  for  the  ionic  product  of  water  at  these  two 
temperatures.  A.  I.  Vogel. 

Viscosity  of  aqueous  solutions  of  strong 
electrolytes  with  special  reference  to  barium 
chloride.  G.  Jones  and  M.  Dole  (J.  Amer.  Chem. 
Soc.,  1929,  51,  2950 — 2964). — The  viscosity,  at  25° 
of  barium  chloride  solutions  varying  in  concentration 
from  0*005  to  0*991/  was  determined  in  a  Washburn 
viscosimeter.  The  results  are  given  to  within  0*03% 
by  the  equation  %j,o/^=1^0*02013v/c-~-0*20087c. 
Equations  of  this  general  type  are  shown  to  represent 
accurately  the  available  trustworthy  viscosity  data 
for  salt  solutions.  The  coefficient  of  y'c  is  negative 
for  strong  electrolytes  and  zero  for  non -electrolytes. 
It  represents  the  stiffening  effect  on  the  solution  of 
the  electric  forces  between  the  ions  which  tend  to 
maintain  a  space-lattice  structure;  this  effect  is  the 
cause  of  the  negative  curvature  in  viscosity-con¬ 
centration  curves.  The  coefficient  of  c  is  negative 
for  those  salts  which  increase  the  viscosity  of  water 
at  all  concentrations ;  the  equation  of  the  given 
type  is  then  valid  up  to  If,  For  salts  which  decrease 
the  viscosity  of  water  this  coefficient  is  positive  and 
the  type  of  equation  is  valid  only  up  to  0*21/ .  It  is 
predicted  from  the  equation  type  that  at  very  low 
concentrations  the  viscosity  of  solutions  of  all  strong 
electrolytes  will  be  greater  than  that  of  water. 

S,  K,  Tweedy, 

Dependence  of  the  molecular  refraction  of  acids 
in  aqueous  solutions  on  concentration.  H, 
Kohner  and  M,  L.  Gressmann  (Z.  physikal.  Chem., 
1929,  144,  137—146;  cf.  A.,  1928,  477,  1320;  this 


vol,,  258). — Measurements  of  the  molecular  refraction 
of  sulphuric,  acetic,  perchloric,  and  benzenesulphonic 
acids  are  recorded.  The  occurrence  of  a  well-defined 
maximum  at  18  mol.-%  of  perchloric  acid  is  con¬ 
firmed.  The  molecular  refraction  of  benzenesulphonic 
acid  increases  regularly  with  dilution  within  the 
range  22*6 — 3  mol.-%,  and  no  indication  of  the 
attainment  of  a  constant  value  at  12*5  mol.-%,  as 
recorded  by  Hantzsch  and  Diiringer,  has  been 
observed  (cf.  following  abstract).  F.  L.  Usher. 

Chemical  changes  of  acids  and  salts  in  solution 
based  on  refractometric  data.  II.  A.  Hantzsoh 
and  F.  Duringer  (Z.  physikal.  Chem.,  1929,  144, 
147 — 157  ;  cf.  A.,  1928,  834, 1089). — Polemical  against 
Fajans  and  co-workers  (cf.  preceding  abstract).  The 
authors’  theoretical  conclusions  are  in  no  way  in¬ 
validated  by  the  fact  that  other  workers  have  based 
different  interpretations  on  data  obtained  by  the 
use  of  more  refined  methods.  The  scale  used  by 
Fajans  and  others  in  illustrating  their  results  is 
adversely  criticised,  as  is  also  their  practice  of  making 
dilutions  from  a  standard  concentrated  solution  with¬ 
out  checking  the  final  concentrations  by  analysis. 

F,  L.  Usher. 

Laudolt  and  Oudemans*  law  in  non-aqueous 
solutions.  P.  Walden  (Monatsh.,  1929,  53  and 
54,  14 — 38). — The  rotatory  powers  of  tetraethyl- 
ammonium  a-bromocamphor-Tr-sulphonate,  the  free 
acid,  and  the  acid  chloride  in  non-aqueous  solvents 
have  been  determined  at  dilutions  varying  from  10 
to  500  litres  per  mol.  of  solute.  The  values  of  [J/]18 
for  the  camphorsulphonate  in  methyl,  ethyl,  n-  and 
250-butyl  alcohols,  acetonitrile,  chloroform,  chloro¬ 
form  +  benzene,  acetic  anhydride,  and  ethylene  di¬ 
chloride  vary  from  297°  to  332°  (water,  273°),  but 
dilution  has  no  effect  on  the  value  for  any  one  solvent. 
For  the  acid  chloride  the  values  vary  from  390°  to 
438°  (same  solvents),  and  dilution  has  no  effect. 
The  ratio  [A/]chioride/[^]sait  for  all  the  solvents  is 
approximately  1*31.  The  values  do  not  appear  to 
be  related  to  the  dielectric  constants  of  the  solvents ; 
in  acetonitrile  and  chloroform  almost  identical  values 
are  obtained.  An  approximate  parallelism  between 
rotatory  power  and  refractivity  in  individual  solvents 
is  noticed.  The  values  of  [AT]  for  the  free  acid  in 
various  solvents  are  the  same  as  the  values  for  the 
camphorsulphonate.  From  the  results  it  is  concluded 
that  not  only  free  ions  in  the  salt  (or  acid),  but  also 
the  latent  or  not  yet  dissociated  ions  in  the  hetero- 
polar  linking,  are  responsible  for  the  constant  values. 

H.  Burton. 

Alteration  of  the  optical  absorption  in  the 
visible  and  ultra-violet  regions  through  aggreg¬ 
ation  processes  in  alkaline  and  acid  solutions 
of  amphoteric  hydroxides.  G.  Jander  and  T. 
Aden  (Z.  physikal.  Chem.,  1929,  144,  197 — 212), — 
When  aqueous  solutions  of  alkali  stannates  or  tung¬ 
states  are  gradually  acidified,  the  formation  of  the 
final  product  is  preceded  by  that  of  anions  of  pro¬ 
gressively  higher  mol.  wt.  In  the  case  of  stannic, 
tungstic,  chromic,  or  vanadic  acid  this  process  is 
accompanied  by  a  displacement  of  the  beginning  of 
the  optical  absorption  towards  the  longer  wave¬ 
lengths,  At  the  same  time  any  maxima  or  minima 
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tend  to  become  flattened  and  are  usually  shifted  in 
the  direction  of  shorter  wave-length, 

F.  L.  Usher, 

F,~p.  measurements  in  very  dilute  solutions  of 
strong  electrolytes  in  cyclohexanoh  E.  Schreiner, 
0.  E.  Frivold,  and  F.  Ender  (Phil.  Mag,,  1929, 
[vii],  8,  669 — 680). — Deviations  from  the  ideal  values 
of  the  f.  p.  of  very  dilute  solutions  of  uni-univalent 
salts  in  eydohexanol  (A.,  1926,  1208)  are  in  close 
agreement  with  the  Debye-Hiickel  theory,  in  spite 
of  the  low  dielectric  constant,  15*0,  of  cycfohexanoL 
Similar  experiments  have  now  been  carried  out  with 
uranyl  acetate,  lanthanum  nitrate,  and  mixtures  of 
lanthanum  nitrate  and  lithium  chloride.  So  far  as 
it  is  possible  to  judge  from  the  experiments  the 
deviations  do  not  conform  so  closely  with  the  Debye- 
Hiiekel  law  as  in  the  case  of  a  uni-univalent  salt 
alone.  The  discrepancies,  however,  appear  to  be  in 
the  direction  indicated  by  the  modifications  intro¬ 
duced  into  the  theory  by  Muller  (A.,  1927,  626 ; 
1928,  590),  and  by  Gronw&ll,  LaMer,  and  Sandved 
(A,,  1928,  841).  M.  S.  Burr. 

Dielectric  constants  of  electrolytic  solutions 
for  various  concentrations .  A.  P*  Carman  and 
C.  C.  Schmidt  (Physical  Rev,,  1928,  [ii],  31,  157). — 
The  dielectric  constants  of  solutions  of  sodium, 
potassium,  and  barium  chlorides,  and  of  copper 
sulphate  have  been  measured  for  equivalent  con¬ 
centrations  up  to  0*02,  0*01,  0*022,  and  0*026,  re¬ 
spectively.  The  graph  of  e  against  concentration 
shows  for  sodium  chloride  a  decrease  in  e  up  to  a 
concentration  of  0*012,  followed  by  an  abrupt  in¬ 
crease,  and  for  concentrations  greater  than  0*016, 
the  value  of  e  is  greater  than  that  of  water.  Solu¬ 
tions  of  potassium  chloride  give  a  similar  curve,  but 
the  curves  for  barium  chloride  and  copper  sulphate 
show  two  minima,  the  values  for  c  in  each  case  being 
greater  in  the  more  concentrated  solutions  than  that 
for  water.  Walden  (A.,  1925,  ii,  773)  predicted 
part  of  these  results,  but  not  the  occurrence  of  the 
minima.  L.  S.  Theobald. 

Static  balance  electrometer  method  for 
measuring  dielectric  constants  of  electrolytes* 
A.  P.  Carman,  O,  B.  Young,  and  JL  O.  Smith 
(Physical  Rev.,  1929,  [ii],  34,  1040— 1041).— Car¬ 
man^  differential  electrometer  method  (cf.  A,,  1928, 
106)  has  been  adapted  to  take  readings  with  con¬ 
ducting  electrolytes  by  static  balance,  the  thermal 
disturbances  being  controlled  by  a  special  cooling 
water-jacket  round  the  vessel  containing  the  tested 
solution.  N.  M.  Bligh. 

Dielectric  constants  of  three  electrolytes  by  a 
static  balance  electrometer  method.  A.  P. 
Carman  and  K,  0.  Smith  (Physical  Rev.,  1929,  [ii], 
34,  1042—1044;  cf.  preceding  abstract).— Values  of 
the  dielectric  constants  of  solutions  of  potassium 
chloride,  copper  sulphate,  and  barium  chloride  were 
measured  for  concentrations  from  0*001Af  to  0*024Ar, 
at  temperatures  between  25®  and  26°,  in  fields  of 
about  26«7,  and  were  found  to  increase  at  first  above 
that  of  water,  and  later  to  decrease;  in  the  case  of 
copper  sulphate,  the  values  are  greater  than  that  of 
water.  N.  M.  Bligh. 


Thermodynamic  requirements  of  concen¬ 
trated  solutions.  R,  Fricke  and  J,  Luke  (Z, 
Elektroehem,,  1929,  35,  631 — 640). — To  test  the 
validity  of  Kirch hoffs  equation  connecting  the  heat 
of  dilution  with  the  vapour  pressures  of  solvent  and 
of  solution,  an  improved  method  was  used  for 
determining  vapour  pressures  (cf.  Fricke  and  Have- 
stadt,  A.,  1928,  134).  Solutions  of  the  following 
were  investigated :  thorium  nitrate,  ammonium 
nitrate,  glycerol,  carbamide,  sodium  hydroxide, 
sodium  acetate,  magnesium  chloride,  and  zinc  chloride. 

BL  T.  S;  Britton. 

Activity  of  hydrogen  ion  in  concentrated 
hydrofluoric  acid.  E.  R.  B.  Prideaux  and  J.  N. 
Millott  (Trans.  Faraday  Soc.,  1929,  25,  579 — 581). 
— Measurement  at  18°  of  the  E.M.F*  of  cells  of  the 
type  :  quinhydrone|HF  sol,|sat.  KC1,  Hg2Cl2)Hg,  in 
which  the  acid  is  33*5j¥  and  3*48511,  respectively, 
give  0*179  and  0*106  for  the  activity  coefficient. 
Taken  in  conjunction  with  the  data  of  Wynne- Jones 
and  Hudleston  (A.,  1924,  ii,  470),  it  appears  that 
the  graph  of  the  activity  coefficient  of  hydrofluoric 
acid  against  concentration  passes  through  a  minimum 
at  about  1*521.  H.  T.  S.  Britton. 

Activity  coefficients  of  cadmium  chloride  and 
bromide.  W.  W.  Lucasse  (J.  Amer.  Chcm.  Soc*, 
1929,  51,  2597 — 2604). — EM.F.  measurements  at 
25°  on  cells  of  the  type  Hg,CdJCdX2,$Jf [AgXjAg  are 
recorded,  with  $—0*01—8  when  X— Cl,  and  $=0*01— 
3  when  X=Br.  The  data  do  not  fit  the  functions 
of  Bronsted  and  of  Hiiekel,  probably  owing  to  com¬ 
plex  ion  formation.  The  activity  coefficients,  y,  of 
the  cadmium  halides  have  been  computed  by  utilising 
the  standard  potential  of  the  cadmium  electrode. 
These  are  given  by  log  y—aM — bM€>  where  a,  5, 
and  e  arc  0*6,  1*75,  and  0*38,  respectively,  for  the 
chloride  and  0*2,  1*48,  and  0*308  for  the  bromide. 
The  activity  coefficients  of  these  salts  decrease  with 
increase  in  concentration  much  more  rapidly  than 
the  coefficients  of  typical  strong  electrolytes ;  the 
results  indicate  that  cadmium  chloride  and  bromide 
cannot  be  regarded  as  completely  dissociated  in 
solution.  S.  K.  Tweedy, 

Activity  coefficients  of  electrolytes.  III, 
Principle  of  specific  interaction  in  mixtures  of 
high  valency  electrolytes.  V.  K.  LaMer  and 
R.  G.  Cook  {J.  Amer.  Chem.  Soc.,  1929,  51,  2622— 
2632). — The  validity  of  Bronsted’s  principle  of  specific 
interaction  (A.,  1922j  ii,  699)  has  been  tested  for 
salts  of  higher  valency  by  measuring  the  effects  of 
various  salts  (e.g.,  nitrates  and  chlorides  of  potassium, 
magnesium,  and  lanthanum)  on  the  solubility  at  25° 
of  two  ter- univalent  and  two  uni-univalent  cobalt- 
ammines.  The  principle  holds  for  solvents  of  higher 
valency  provided  that  comparisons  are  restricted  to 
types  in  which  the  ratio  of  the  ionic  strengths  remains 
unaltered  when  changes  are  made  in  the  common 
solvent  ion  at  the  same  equivalent  concentration. 
Even  at  very  low  concentrations,  the  Debye  limiting 
law  is  not  obeyed  by  these  solvent  salts  (cf.  LaMer 
and  Mason,  A*,  1927,  314,  whose  work  is  confirmed). 

S.  K.  Tweedy. 

Activity  coefficients  of  electrolytes.  IV. 
Solubilities  of  lanthanum  and  thallous  iodates 
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in  aqueous  salt  solutions  and  the  principle  of 
specific  interaction,  V.  K.  LaMer  and  F.  H. 
Goldman  (J.  Amer.  Chem.  Soc,,  1929,  51,  2632 — 
2645), — The  solubility  of  lanthanum  iodate  and  of 
thallous  iodide  in  aqueous  salt  solutions  (e.g.,  magnes¬ 
ium  sulphate,  lanthanum  nitrate,  etc.)  has  been 
determined.  The  Debye-Htickel  limiting  law  is  not 
obeyed,  so  that  this  disagreement  is  not  peculiar  to 
the  cobalt  am  mines.  The  conclusions  stated  in  the 
preceding  abstract  with  regard  to  the  validity  of 
Bronsted’s  theory  of  specific  interaction  are  sub¬ 
stantiated.  The  individual  specific  interactions  appear 
to  be  restricted  to  the  ions  of  opposite  sign  at  least 
up  to  (HIV'.  The  solubility  ratios  for  thallous  chloride 
and  for  thallous  iodate  in  various  salt  solutions  con¬ 
form  to  Bronsted’s  principle  up  to  0-3 N.  The  data 
of  Harkins  and  Pearce  (A.,  1917,  ii,  77)  for  the 
solubility  of  lanthanum  nitrate  in  ammonium  nitrate 
solutions,  recalculated  according  to  modern  theory, 
show  excellent  agreement  with  the  principle  of  ionic 
strength.  S.  K.  Tweedy. 

Perylene  and  its  derivatives.  XXVI.  Heats 
of  combustion  of  perylene  and  its  derivatives. 
A.  Pongratz  and  F.  Griengl  (Monatsh.,  1929,  53 
and  54,  256 — 262). — The  heats  of  combustion  of 
several  perylene  derivatives  have  been  determined 
using  the  micro- apparatus  described  by  Both,  Gins¬ 
berg,  and  Lass6  (A.,  1924,  ii,  748).  The  molecular 
heats  of  combustion  (kg. -cal.  15°),  the  values  being 
based  on  that  for  benzoic  acid  [6324  g.-cal.J5/g.  (air)], 
are  :  perylene,  2333-0 ;  3  :  9-diacetyl-,  2780*5 ;  3:9- 
dipropionyl-,  3079-6;  3  :  9-dibutyryl-,  3395*4 ;  3:9- 
dibenzoyl-,  3878*0  ;  3 :  9-di-o-toluoyl-,  4213*0,  and 
3  :  9-dieyano-perylene,  3156*0.  Perylene -3  :  10-  and 
-1  :  12-quinones  give  values  of  2158*8  and  2213*3, 
respectively.  H,  Burton. 

Thermochemistry  of  the  compounds  in  the 
system  CaO-Al^C^SiC^,  I.  Heat  of  dissolu¬ 
tion  of  calcium  oxide  in  hydrochloric  acid.  T. 
Thorvaldson,  W.  G.  Brown,  and  C.  R.  Peaker 
(J.  Amer.  Chem.  Soe.,  1929,  51,  2678 — 2682). — The 
heat  of  dissolution  of  calcium  oxide  in  the  solution 
HC1,200H20  at  20°  is  828*9  g.-cal.  (20°)  per  g.,  inde¬ 
pendent  of  the  ignition  temperature  of  the  oxide 
between  800°  and  1200°.  S.  K.  Tweedy. 

Solubility  and  energy  of  reciprocal  trans¬ 
formation  of  different  forms  of  calcium  sulphate. 
P.  N.  Laschtschenko  and  A.  I.  Morozova  (J.  Russ. 
Phys.  Chem.  Soe.,  1929,  61, 962 — 976). — The  solubility 
at  25°  of  gypsum  is  2*209  g. /litre.  That  of  anhydrite, 
as  expressed  by  the  electro-conductivity  of  the  solu¬ 
tion,  rises  to  a  maximum  in  6 — 7  days  as  a  result  of 
hydration.  The  solubility  of  polyhydrate  falls  from 
7*48  g. /litre  10  min.  after  dissolution  to  2*15  g. /litre 
48  hrs.  later,  whilst  constant  values  for  the  con¬ 
ductivity  of  saturated  polyhydrate  solutions  are 
attained  7  hrs,  after  their  preparation.  The  process 
of  setting  of  plaster  of  Paris  is  supposed  to  consist  of 
a  rapid  process  of  hydration  of  anhydrite  with  the 
formation  of  metastable  P -gypsum  (dihydrate),  which 
is  then  gradually  converted  into  ordinary  gypsum. 
The  initial  conductivity  of  saturated  solutions  of 
gypsum  rises  from  26*5  xlO”4  in  the  case  of  gypsum 
previously  heated  at  110°  to  62*4  xl(H  for  material 


heated  at  230° ;  when  higher  temperatures  are  used, 
the  initial  conductivity  gradually  falls  to  13*1  xl(H 
for  1100°.  The  final  conductivity  is  22*8 — 22*3  for 
gypsum  heated  at  110 — 285° ;  above  285°  it  rises  to 
29*4  for  600°,  falling  again  to  24*5  for  1100°.  These 
results  indicate  a  maximum  formation  of  soluble 
anhydrite  at  230°,  following  which  the  yield  of 
insoluble  anhydrite  becomes  increasingly  large.  The 
energy  of  transformation,  E}  of  one  form  of  calcium 
sulphate  into  another  is  given  by  E— 2UT\og(  K2/Kv 
where  K j  and  K2  are  the  specific  conductivities  of  satur¬ 
ated  solutions  of  the  respective  forms.  The  results 
obtained  by  substitution  in  this  formula  of  values  for 
the  interconversion  of  the  various  forms  are  in  good 
agreement  with  those  obtained  by  using  van  9t  Hoff’s 
formula.  R.  Truszkowski. 

Formation  of  gaseous  gold  hydride.  A. 
Farkas  (Z.  physikal.  Chem.,  1929,  B,  5,  467—475). 
— The  vapour  pressure  of  gold  at  1400°  is  9*1  XlO"4 
mm.,  and  of  the  hydride  AuH  7*8xl0“2  mm.  The 
equilibrium  constant  of  the  reaction  2Au+H2 — ~> 
2 AuH  +  (J  is  1*04  xl0~2,  whilst  Q  has  the  value  43,500 
kg.-cal.  At  1100°  the  vapour  pressure  of  silver  is 
3*8x  10~2  mm.  and  of  silver  hydride  1*1  x  10"2  mm. 
The  equilibrium  constant  of  the  reaction  2Ag+H2 — 
2AgH  is  14*5,  and  the  heat  of  dissociation  of  the 
hydride  67,500 ±6300  kg.-cal.  The  absorption  spectra 
of  gold  and  silver  hydrides  at  1400°  and  1100°,  respect¬ 
ively,  have  been  examined  and  the  results  compared 
with  those  given  by  Birge  and  Sponer’s  extrapolation 
method.  H.  F.  Gillbe. 

Decomposition  of  thallic  oxide.  A.  B.  F. 
Duncan  (J.  Amer.  Chem.  Soc.,  1929,  51,  2697 — 
2705). — From  the  oxygen  pressures  set  up  in  the 
decomposition  of  thallic  oxide  between  670°  and 
770°  the  amount,  x,  of  thallous  oxide  present  in  the 
fused  mass  has  been  derived.  The  m.  p.  of  thallic 
oxide  is  717°±5°;  this  cannot  be  determined  in  air, 
since  p  is  25*5  cm.  at  720°.  For  a  given  temperature 
p  is  a  linear  function  of  x}  the  isotherms  being  inclined 
to  the  composition  axis.  Raoult’s  law  is  apparently 
obeyed.  The  heat  and  free  energy  of  the  reaction 
Tl203=Tl20+02  are,  calculated  from  the  equilibrium 
constant  of  the  reaction.  S.  K.  Tweedy. 

Hydrates  of  lithium  thiocyanate.  V.  I.  Niko¬ 
laev  (J.  Russ.  Phys.  Chem.  Soo.,  1929,  61,  939 — 
945), — The  equilibrium  diagram  for  the  system  lithium 
thiocyanate-water  shows  two  hydrates  ^  LiCNS,H20, 
m.  p.  60*5°,  and  LiCNS,2H20,  m.  p.  34°;  the  exist¬ 
ence  of  a  trihydrate  is  excluded.  The  eutectic  point 
of  the  system  is  —33°  at  88%  of  water. 

R.  Truszkowski, 

Additive  compounds  of  lithium  halides  with 
methyl  and  ethyl  alcohols.  Existence  rule  in 
homologous  series  of  complex  compounds. 
G.  F.  Huttig  [with  F.  Oschatz]  (Monatsh.,  1929,  53 
and  54,  299 — 304). — The  heats  of  formation  (kg.-cal.) 
of  the  following  alcoholates  are  :  LiCl,MeOH,  13*4 ; 
LiCl,3MeOH,  13*2;  LiCl,EtOH,  12*9;  LiCl,4EtOH, 
12*8;  LiBr,MeOH,  14*6;  LiBr,3MeOH,  14*15; 
LiBrsEtOH,  14*05;  LiBr,4EtOH,  13*45;  LiI,MeOH, 
14*8;  LiI,3MeOH,  13*4;  LiI,4MeOH,  13*2.  The 
three  halides  form  mono-,  di-,  and  tri-hydrates ;  the 
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iodide  gives  also  a  hemihvdratc.  Revised  values  for 
the  heats  of  formation  of  lithium  halide  ammines  are 
given  (cf.  Biltz  and  Hansen,  A.,  1923,  ii,  760),  and  also 
the  values  for  the  analogous  compounds  with  mono-, 
di-,  and  tri-methylaminc  (Simon  and  G  burner,  this 
vol.,  431).  In  a  homologous  series  the  tendency 
towards  the  formation  of  additive  compounds  dimin¬ 
ishes  with  increasing  mol.  wt.  of  the  addendum. 

H.  Burton, 

Dissociation  of  the  compounds  HgBr2,2NH3 
and  HgCL,,2NH3.  M.  Francois  (Compt,  rond., 
1929,  189,  583 — 585). — The  temperatures  at  which 
the  dissociation  pressures  are  equal  to  760  mm.  are 
186°  and  239°,  respectively.  J.  Grant. 

System  leueite-diopside.  N.  L.  Bowen  and 
J.  F,  Schairer  (Amer.  J.  ScL,  1929,  [v],  18,  301 — 
312), — Leueite  (m.  p.  1686^5°)  and  diopside  (in.  p. 
1391*5°)  form  a  eutectic  at  1300^2°  containing 
61*5%  of  diopside.  The  liquid  us  curve  of  leueite  is 
concave  upwards  at  high  temperatures  and  convex  at 
lower  temperatures.  C.  W.  Gibby. 

System  water-carbon  dioxide-ammonia.  E. 
Janecke  (Z.  Elektrochem.,  1929,  35,  716— 728).— The 
binary  systems  ammonium  hydrogen  carbonate- 
ammonium  carbamate,  ammonium  carbamate- 
ammonia  have  been  investigated.  Solubility  deter¬ 
minations  at  various  temperatures  have  also  been 
carried  out  on  the  ternary  systems  :  ammonium 
hydrogen  earbonate-ammonia-water,  and  ammonium 
carbamate-ammonia-water.  The  solubilities  of  am¬ 
monium  hydrogen  carbonate  in  ammonia  solutions  are 
recorded  for  temperatures  below  0°.  The  solubilities 
of  carbon  dioxide  in  concentrated  solutions  of  am¬ 
monia  at  1  atm.  and  over  an  extensive  range  of 
temperature  are  also  given.  H,  1\  S.  Britton. 

Equilibrium  in  the  reduction  of  silver  sulphide 
by  hydrogen.  M,  Watanabe  (Bull.  Inst,  Phys, 
Chem.  Res.  Tokyo,  1929,  8,  708 — 713), — The  reduc¬ 
tion  of  silver  sulphide  by  hydrogen  between  453°  and 
704°  1ms  been  studied.  The  equilibria  can  be  repre¬ 
sented  by  the  equation  log  1^—125*44/3^— 0*6499. 

C.  W.  Gibby. 

Equilibrium  between  water  and  the  nitrates 
and  chlorides  of  sodium  and  potassium.  E. 
Corned  and  H.  Kromback  (Caliche,  1928,  10,  153 — 
161;  Chem.  Zentr.,  1929,  i,  2740— 2741),— The  limits 
of  the  sodium  nitrate  field  only  have  been  investigated, 
and  the  results  include  solutions  saturated  with 
respect  to  this  salt  as  well  as  potassium  nitrate  or 
sodium  chloride  or  both  at  temperatures  from  0°  to 
100°.  The  deviations  from  earlier  work  are  consider¬ 
able.  The  four  saturation  fields  of  the  nitrates  and 
chlorides  meet  at  the  two  ternary  points  KN03- 
NaN03-NaCl  and  KN03-KCl-NaCl.  The  diagram¬ 
matic  representation  of  the  results  is  described.  The 
ternary  point  shows  a  minimum  solubility  for  sodium 
chloride  at  75°.  L.  S,  Theobald. 

Equilibrium  between  water  and  the  nitrates  t 
chlorides,  and  sulphates  of  sodium  and  potass¬ 
ium  at  75°.  E,  Corned  and  H.  Krombach  (Caliche, 
192S,  10,  250—259;  Chem.  Zentr.,  1929,  i,  2741; 
cf.  preceding  abstract). — The  equilibria  which  obtain 
between  water  and  these  salts  at  75°  have  been  inves¬ 


tigated.  Their  representation  in  a  geometrical 
manner  is  described.  Thirty  invariant  points  occur. 

L.  S.  Theobald. 

Quaternary  system  water-sodium  nitrate- 
sodium  chloride-sodium  sulphate.  A.  Chretien 
(Ann.  Chim,,  1929,  [x],  12,  9 — 155), — The  binary 
systems  sodium  nitrate-water,  sodium  chloride- 
water,  and  sodium  sulphate-water  have  been  inves¬ 
tigated,  with  results  in  general  agreement  with  those 
of  other  workers.  Tine  system  sodium  nitrate-sodium 
chloride-water  has  been  studied  at  various  tem¬ 
peratures  between  —24*3°  and  119*8°,  No  double 
salts  are  formed.  In  the  system  sodium  sulphate- 
sodium  chloride-water,  of  which  isotherms  have  been 
determined  between  —10*6°  and  100°,  no  solid  phases 
other  than  the  simple  salts  and  their  hydrates  have 
been  found.  The  system  sodium  sulphate-sodium 
nitrate-water  was  investigated  between  —18°  and 
120°,  Darapskite,  Na2S04,NaN03,H20,  is  stable 
between  13°  and  74° ;  solutions  in  contact  with  it  are 
incongruently  saturated.  The  preparation  of  darap¬ 
skite  is  discussed.  Dehydration  of  darapskite  between 
92°  and  112°  gives  rise  to  an  anhydrous  double  salt, 
Na2S04,NaN03.  The  quaternary  system  has  been 
investigated  between  —24*4°,  the  temperature  of  the 
quaternary  eutectic,  and  121*7°.  No  further  com¬ 
plex  salts  are  formed.  C.  W»  Gibby. 

System  AICI3-FeCl3-KCl-HCl-H2G  at  25°.  G. 
Malquori  (Gazzetta,  1929,  59,  556 — 563) . — Phase 
studies  have  been  made  of  the  systems  FeCl3-KCl- 
HC1-H20  and  AlCl3-KCl-FeCl3-H20  and  the  results 
applied  to  the  elucidation  of  the  system  A1CL- 
FeCI3-KCl-HCl-H20.  In  the  latter,  the  following 
sets  of  solid  phases  are  capable  of  independent  exist¬ 
ence  :  A1C13,6H*0-KC1 ;  FeCl3,2KCl,H*0-KCl- 

A1C13j6H20;  FeCL,2KCl,H20-KCl;  FeCl3,2KCl,H20- 
E eCl3> 6H20-A1CI3 , 6H,0 ;  FeCLt2KCl,HoO- 
FeCl3lHCl,2H20-AlCLJ6H20-EeCl3>2H2Q ; 
FeCl3,HCl,2Ho0-FeCl3,2H20“AlCl3,6H20; 
FeCl3,HCI,2H20-FeCl3,2KCl,H20-FeCl3,2H2G.  The 
study  of  the  above  system  shows  the  possibility, 
exemplified  in  the  practical  application  of  the  Blanc 
process,  of  obtaining  good  3?ields  of  potassium  and 
aluminium  chlorides  of  high  purity  from  the  frac¬ 
tional  crystallisation  of  the  liquors  resulting  from  the 
treatment  of  leueite  with  hydrochloric  acid. 

F.  G.  Tryhorn. 

Heat  of  formation  of  sulphur  dioxide.  J.  R. 
Eckman  and  F.  D.  Rossini  (Bur.  Stand.  J,  Res., 
1929,  3,  597 — 818). — Since  a  variable  small  quantity 
of  sulphur  trioxide  is  formed  when  sulphur  burns  in 
an  excess  of  oxygen  the  heat  of  formation  of  sulphur 
dioxide  has  been  determined  by  causing  oxygen  to 
react  with  an  excess  of  hot  sulphur  vapour  in  a 
specially-designed  reaction  chamber.  No  trace  of 
trioxide  is  formed  and  difficulties  associated  with  the 
analysis  of  the  combustion  gases  are  thereby  obviated. 
The  mean  value  of  the  heat  of  formation  from  solid 
rhombic  sulphur  and  gaseous  oxygen  at  25°  is 
79,940 ±50  g.-cai,  A.  R.  Powell. 

Energy  of  hydration  of  hydroxyl  ion  and  the 
lattice  energies  of  alkali  hydroxides.  F.  J. 
Garrick  (Phil,  Mag,,  1929,  [vii],  8,  102— 107).— The 
total  energy  of  hydration  of  the  ions  of  water  is  deter- 
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mined  from  the  cycle  Aq — >■  (H20)gaa — >- (H+  + 
OH™)gftS  — >-  (H+ftq+OH'”aq)  — ->  Aq,  employing 
accepted  values  for  the  heat  of  evaporation  of  water 
and  the  heat  of  neutralisation  of  strong  acids  and 
bases  and  the  mean  of  the  values  of  Senftleben  (A., 
1926,  768)  and  Hund  (Z.  Physik,  1925,  32,  1)  for  the 
work  of  ionisation  of  water  vapour.  The  existence 
of  H30+  as  postulated  by  Volmer  is  accepted  and  it  is 
assumed  that  H30*  and  0H~  have  nearly  the  same 
energy  of  hydration.  Then  taking  the  mean  of  the  values 
of  Hund  (loc.  cit.)  and  of  Grimm  (Z . Elektrochem . ,  1 925 , 
31,  474)  for  the  heat  of  formation  of  H304  from  water 
vapour  and  a  proton,  the  heat  of  hydration  of  OH"  is 
found  to  be  94  kg. -cal.,  whilst  that  of  H*  becomes 
255  kg. -cal.,  in  good  agreement  with  the  results  of 
Fajans  and  Webb.  A  similar  cycle  is  employed  to 
calculate  the  lattice  energies  of  alkali  hydroxides,  the 
results  obtained  being  in  agreement  with  those 
obtained  by  the  method  of  Hund  {loc.  cit.).  These 
values  combined  with  those  of  Fajans  and  Born  and 
of  Webb  for  the  heat  of  hydration  of  H*  lead  to  the 
mean  value  of  92  kg. -cal.  for  the  heat  of  hydration 
of  OH”.  A.  E.  Mitchell. 

Vapour  pressure  and  heat  of  dilution.  VI. 
Heat  of  dilution  of  hydrochloric  acid,  sodium 
hydroxide,  and  acetic  acid.  R.  C.  Payn  and 
E.  P.  Perman  (Trans.  Faraday  Soc.,  1929,  25,  599— 
610). — The  heats  of  dilution  of  aqueous  solutions  of 
hydrochloric  acid,  acetic  acid,  and  sodium  hydroxide 
over  wide  ranges  of  dilution  have  been  measured  at 
temperatures  ranging  from  20°  to  70°  by  means  of  the 
apparatus  of  Harrison  and  Perman  (A.,  1927,  207). 
Hydrochloric  acid  solutions  gave  no  positive  values, 
but  small  positive  heats  were  observed  in  the  case  of 
dilute  sodium  hydroxide  solutions  at  the  lower  tem¬ 
peratures.  The  higher  concentrations  of  acetic  acid 
gave  large  positive  values,  but  these  became  slightly 
negative  in  the  more  dilute  solutions.  The  heat  of 
dilution  of  acetic  acid  at  any  particular  concentration 
is  found  to  be  a  linear  function  of  the  temper¬ 
ature.  It  is  not  possible  to  correlate  the  heats  of 
dilution  with  the  nature  and  constitution  of  the 
solutions.  H.  T.  S.  Britton. 

Individuality  of  the  integral  heats  of  dilution 
of  strong  electrolytes.  E.  Lange  and  J.  Meixner 
(Physikal.  Z.,  1929,  30,  670 — 678). — The  Debye- 
Hiickel  theory  has  been  examined  by  reference  to 
integral  heats  of  dilution,  and  certain  simplifications 
in  the  formulae  have  been  introduced.  A  more  exact 
calculation  of  the  heats  of  dilution,  which  takes 
account  of  the  higher  terms,  leads  to  the  conclusion 
that  the  heat  of  dilution  is  equal  to  the  difference  of 
the  electrical  potential  energies  at  the  initial  and  final 
concentrations  multiplied  by  a  factor  1+TdDjDdT 
which  depends  on  the  solvent  (D= dielectric  constant). 
The  case  of  a  symmetrical  z~z-valent  electrolyte  with 
equal  apparent  cross-sections  for  both  ions  is  discussed 
in  relation  to  theoretical  equations  and  experimental 
data,  the  degree  of  agreement  for  small  concentrations 
showing  an  improvement  as  compared  with  previous 
work.  Alternative  methods  for  considering  the  case 
of  unsymmetrical  valencies  are  suggested . 

R.  A.  Morton. 


Revision  of  thermal  data.  I.  W.  A.  Roth 
(Z.  physikal.  Chem.,  1929, 144,  253 — 258). — The  need 
for  a  thorough  revision  of  existing  thermochemical 
data  by  means  of  fresh  and  more  trustworthy  experi¬ 
ments  is  pointed  out.  The  connexion  between 
atomic  number  and  heat  of  formation  furnishes  a 
convenient  check  on  the  results.  The  heats  of  form¬ 
ation  of  silicon  and  aluminium  oxides  have  been  found 
by  the  calorimetric  bomb  method  to  be  204*0 ±2*1  and 
380*8 ±0*4  kg. -cal.  per  g.-atom,  respectively,  at  con¬ 
stant  pressure.  These  results  are  higher  than  the 
values  generally  accepted.  F.  L.  Usher. 

Thermochemistry  of  iron,  manganese,  and 
nickel.  W.  A.  Roth  (Z.  angew.  Chem.,  1929,  42, 
981 — 984). — The  following  heats  of  formation  derived 
from  combustion  experiments  in  a  bomb  calorimeter 
are  recorded  :  Fe0  =  +64*0,  Fe304= +265*7,  Fe203— 
+  197*6,  Fe3C=~~5*4,  Fe(CO)5=+54*4,  NiO— 

+58*6,  Ni3C==— 9*2,  Mn304= +343*8,  MnO=+96*2, 
Mn3C=+23  (kg. -cal. /mol.  at  constant  volume).  The 
values  are  higher  than  those  usually  recorded. 

C.  Irwin. 

Heat  of  decomposition  and  of  activation  of 
some  oxides  and  sulphides.  K.  Fischbeck 
(Z.  Elektrochem.,  1929,  35,  607 — 610). — The  work 
involved  in  the  various  stages  of  the  formation  of 
oxides  and  sulphides,  e.g.,  the  formation  of  oxygen 
atoms  from  oxygen  molecules  and  their  transference 
to  the  surface  of  the  oxide  layer  and  subsequent 
diffusion  through  the  oxide  layer  to,  and  reaction 
with,  the  metal,  is  discussed.  A  method,  in  which 
metal  oxides  are  allowed  to  react  with  liquid  sulphur 
between  150°  and  200°  and  so  to  produce  sulphur 
dioxide  at  measurable  velocities,  is  described ;  from 
these  observations  the  heats  of  activation  of  oxides 
may  be  derived.  H.  T.  S.  Britton. 

Heat  of  dissociation  of  some  strong  electrolytes 
in  benzonitrile  and  their  calculation  from 
molecular  structure.  A.  R.  Martin  (Phil.  Mag., 
1929,  [vii]t  8,  547 — 552). — The  dissociation  constants 
of  strong  electrodes  in  benzonitrile  can  be  calculated 
from  measurements  of  the  dielectric  constant  of  the 
solvent  and  from  conductivity  data  (cf.  this  vol.,  143) ; 
values  are  tabulated  for  the  iodides  of  lithium,  sodium, 
and  potassium,  lithium  bromide,  and  silver  nitrate. 
The  heat  of  dissociation  of  an  electrolyte  in  any  solvent 
can  be  calculated,  the  dissociation  being  regarded  as 
taking  place  in  three  stages,  for  each  of  which  the 
energy  changes  are  found  from  the  dielectric  constant 
of  the  solvent  and  the  ionic  and  molecular  constants 
of  the  solute.  Values  are  tabulated  for  sodium  and 
potassium  iodide.  N.  M.  Bligh. 

Heats  of  hydrolysis  of  the  amides.  Acetamide. 
E.  Calvet  (Compt.  rend.,  1929, 189,  530—533). — The 
heat  change  in  the  hydrolysis  of  acetamide  is  derived 
from  the  thermal  values  of  Me*CO*NH2 + NaOH = 
Me*C02Na+NH3+z  cal.,  and  Me*C02Na+NH3+ 
H20==Me*C02NH4+Na0H+y  cal  J.  Grant. 

Inner  friction  of  electrolytic  solutions  and  its 
interpretation  according  to  the  Debye  theory. 
H.  Falkeniiagen  and  M.  Dole  (Physikal.  Z.,  1929, 
30,  611 — 622). — Theoretical.  The  relation  %== 
tq0(1+A  yV)  (%  being  the  viscosity  coefficient  at  a 
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concentration  g  expressed  in  equivalents  per  litre  of 
solution,  ri0  that  obtained  when  g=  0)  applies  to  solu¬ 
tions  of  strong  electrolytes*  The  mathematical 
development  of  Debye's  theory  is  considered  for  the 
simplest  case  of  binary  electrolytes  with  ions  of  the 
same  mobility,  discussion  of  the  general  case  for  simple 
electrolytes  being  deferred.  The  square  root  relation¬ 
ship  is  placed  on  a  firm  theoretical  basis. 

II*  A.  Morton. 

Conductivity  measurements  in  liquid  ammo¬ 
nia.  L.  Schmid  and  M.  K.  Zacherl  (Monatsh,, 
1929,  53  and  54,  498— 507)*— Solutions  of  glycogen 
or  inulin  in  liquid  ammonia  have  the  same  conduct¬ 
ivity  as  the  solvent,  thus  showing  that  neither  com¬ 
ound  undergoes  molecular  change.  Mannitol  and 
extrose  show  practically  no  change.  H.  Burton. 

Conductivity  measurements  in  acetonitrile, 
P.  Walden  and  E.  J.  Birr  (Z.  physikaL  Chain.,  1929, 
144s  289—315 ;  of.  A.,  1926, 1104 ;  this  voL, 401).—  Con¬ 
ductivities  of  solutions  in  acetonitrile  of  11  salts  of 
quaternary  ammonium  bases,  15  salts  of  primary, 
secondary,  and  tertiary  amines,  and  9  inorganic  salts 
have  been  determined  at  25°andatdilutions  uptoS  x  104 
litres/mol.  A  comparison  of  the  measured  and  ca  lculated 
values  of  for  tetraethylammonium  picrate  confirms 
the  square  root  law.  The  influence  of  the  nature  of  both 
solvent  and  salt  on  the  strength  of  the  salt  solution  is 
discussed.  The  behaviour  of  the  solvent  depends 
much  more  on  its  chemical  character  than  on  such 
physical  quantities  as  dielectric  constant  or  electric 
moment.  The  salts  investigated  fall  into  three 
classes  :  (1)  strong  salts,  including  those  of  quater¬ 
nary  ammonium  bases,  silver  picrate  and  perchlorate, 
and  potassium  picrate  and  iodide,  for  which  the 
Kohlrauseh  square  root  law  holds  even  in  concen¬ 
trated  solution ;  (2)  a  group  of  very  weak  salts  con¬ 
sisting  of  the  chlorides  of  incompletely  substituted 
amines,  where  A  increases  greatly  with  dilution,  and 
(3)  an  intermediate  group  consisting  of  picrates, 
bromides,  and  iodides  of  incompletely  substituted 
ammonium  bases.  Kohlrauseh's  law  of  the  additivity 
of  conductivities  holds  good  for  several  quaternary 
ammonium  bases,  and  Stokes*  law  for  tetraethyl  - 
ammonium  picrate.  A ^  has  the  value  0*583  for  the 
last-named  salt,  as  in  other  solvents.  Ionic  mobilities 
and  solvation  numbers  for  alkali  and  halogen  ions  in 
acetonitrile  have  been  calculated.  F.  L.  Usher. 

Electrical  conductivity  of  organic  acids  in 
water,  alcohols,  and  acetone,  and  the  electronic 
structures  of  the  acids.  H.  Hunt  and  H.  T, 
Briscoe  (J.  Physical  Chem.,  1929,  33,  1495—1513; 
of.  this  vol.,  401).— The  molecular  conductances  of 
mono-,  di-,  and  tri-chloro-  and  cyano- acetic  acid  and 
of  glycollic  acid  in  methyl,  ethyl,  and  butyl  alcohols 
and  in  acetone  have  been  determined  at  30°.  The  solu¬ 
tion  of  an  acid  in  acetone  has  a  conductance  between, 
that  in  ethyl  and  propyl  alcohols,  except  in  the  case  of 
trichloroacetic  acid,  which  falls  between  those  in  propyl 
and  butyl  alcohols  at  most  dilutions.  The  OH3 
radical  attached  to  hydroxyl  forms  molecules  of  a 
solvent  weaker  in  ionising  power  than  water,  and  the 
separation  of  CHS  from  OH  by  CH2  does  not  greatly 
alter  the  ionising  power  of  the  medium.  The  addition 
of  a  second  CH2  group,  however,  is  accompanied  by  a 


pronounced  decrease  in  ionising  power.  The  presence 
of  the  methyl,  ethyl,  and  other  radicals  appears  to 
affect  the  basicity  or  hydrogen-accepting  properties  of 
the  solvent. 

The  molecular  conductances  and  dissociation  con¬ 
stants  of  26  organic  acids,  chiefly  derivatives  of  benz¬ 
oic  acid,  have  been  calculated  from  the  limiting  con¬ 
ductivities  of  hydrochloric  acid,  sodium  chloride,  and 
the  sodium  salts  of  the  acids  at  30°.  The  results  are 
interpreted  in  terms  of  the  electronic  theory  of  valency 
and  current  views  on  molecular  structure. 

L.  S.  Theobald. 

Transport  numbers  and  ionic  mobilities  in 
mixed  solutions  of  electrolytes  and  their  inter¬ 
pretation  in  terms  of  the  Debye-Huckel-Onsager 
theories*  K.  Bennewitz,  (X  Wagner,  and  K. 
Kdchlbr  (PhysikaL  Z.,  1929,  30,  823— 634).— On- 
sager’s  formulae  derived  from  the  Debvo-Hiickel 
theory  and  applied  to  the  ionic  mobilities  of  strong 
electrolytes  have  been  extended  to  solutions  containing 
two  electrolytes,  one  ion  of  which  is  present  in  very 
small  amount  in  a  ternary  mixture  of  ions.  In  order 
to  test  the  theory,  conductivities,  transport  numbers, 
and  ionic  mobilities  have  been  determined  for  mix¬ 
tures  of  barium  chloride  and  potassium  chloride, 
barium  chloride  and  hydrochloric  acid,  and  potassium 
chloride  and  hydrochloric  acid,  the  total  concentration 
in  each  case  being  001AL  The  mobility  of  the 
hydrogen  ion  in  the  mixtures  was  found  to  be  con¬ 
siderably  smaller  than  that  observed  in  pure  hydro¬ 
chloric  acid  containing  the  same  concentration  of 
chlorine  ions.  On  the  other  hand,  the  mobilities  of 
barium  and  potassium  ions  in  the  acid  solutions  were 
somewhat  greater  than  in  the  pure  salt  solutions.  The 
results  are  qualitatively  in  accord  with  the  theory. 
It  must  be  remembered,  however,  that  the  data  refer 
to  solutions  which  are  too  concentrated  for  the  Onsager 
theory  to  be  applied  quantitatively,  and  moreover  that 
the  components  are  present  in  definite  amounts,  so 
that  the  condition  of  a  vanishingly  small  concentration 
for  one  ion  is  not  fulfilled.  The  experimental  results 
are,  however,  at  variance  with  the  classical  theory. 
The  conductivity  of  mixtures  is  discussed  with  special 
reference  to  the  non -additivity  of  potassium  chloride- 
hydrogen  chloride  mixtures.  R.  A.  Morton. 

Conductivity  and  transport  number  of  the 
chloride  ion  in  mixtures  of  sodium  and  potass¬ 
ium  chlorides.  D,  A.  MacInnes,  I.  A.  Cowfer- 
tkwaite,  and  T.  Shedlovskv  (J.  Amer.  Chem.  Soe,, 
1929,  51,  2871 — 2676). — The  transport  number  of  the 
anion  in  mixtures  of  sodium  and  potassium  chloride 
at  a  total  volume  concentration  of  OTA'  at  25°  has 
been  determined  by  the  moving  boundary  method, 
the  initial  formation  of  the  boundary  being  produced 
by  an  automatic  device.  The  conductivity  of  the 
solutions  was  also  determined.  There  is  no  evidence 
of  complex  ion  formation  (cf.  Braley  and  Ripple, 
A.,  1927,  733).  S.  K  Tweedy. 

Transport  numbers  of  cadmium  chloride  and 
bromide.  W.  W.  Lucasse  (J.  Amer.  Chem.  Soe., 
1929,  51,  2605 — 2608). — From  E.N.F.  measurements 
at  25°  on  the  cell  Ag)AgXjCdX2(0TM)|CdX2(xJf)| 
AgX|Ag,  with  £=0*01 — 6  when  X=C1  and  0*01—3 
when  X=Rr,  and  with  the  aid  of  results  from  a  pre 
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vious  paper,  the  transport  numbers  of  the  cadmium 
ion  have  been  calculated  (A.,  1925,  ii,  399).  The 
values  pass  through  zero  at  about  T5JT  for  the 
bromide  and  4*25Jf  for  the  chloride ;  in  the  case  of 
the  chloride  there  is  also  a  minimum  at  about  0*03Jf. 

S.  K.  Tweedy. 

Thermolysis  of  solids  (Ludwig-Soret  effect)* 
H.  Reinhold  (Z.  Elektrochem.,  1929,  35,  027 — 631). 
— A  wandering  of  ions  through  mixed  crystals  of  the 
iodides,  bromides,  and  sulphides  of  silver  and  univalent 
copper,  when  these  are  compressed  into  cylinders, 
and  the  two  ends  subjected  to  a  difference  in  tem¬ 
perature,  has  been  found  to  occur ;  the  phenomenon 
appears  to  be  similar  to  the  Ludwig-Soret  effect  in 
solutions.  The  ends  of  compressed  cylinders,  3  cm. 
long,  of  the  mixed  crystals  were  placed  in  electric 
furnaces  at  various  temperatures  such  that  the  tem¬ 
perature  fall  in  each  case  was  100°  and  allowed  to 
remain  for  8  days.  The  hotter  end  increased  and  the 
cooler  end  decreased  in  weight,  due  to  the  migration 
of  silver  to  the  former  and  copper  to  the  latter.  The 
thermolytic  equilibrium  bears  no  relation  to  the  tem¬ 
perature  difference,  but  rather  to  the  temperatures 
employed.  Previous  work  by  the  author  (A.,  1928, 
846)  on  thermoelectric  cells  is  discussed  in  the  light 
of  the  results  obtained.  H.  T.  S.  Britton. 

Potential  difference  :  metal-solution.  A.  E. 
Brodsky  (Physikal.  2.,  1929,  30,  665— 669).— The 
idea  that  electrode  potentials  can  be  resolved  into  a 
summation  of  two  terms,  one  depending  only  on  the 
nature  of  the  electrode  and  the  second  on  the  proper¬ 
ties  of  the  solution,  has  been  placed  on  a  thermo¬ 
dynamic  basis  with  the  aid  of  the  Debye-Hiickel 
theory.  For  the  second  term  a  linear  relationship 
with  the  reciprocal  of  the  dielectric  constant  of  the 
solvent  is  found  to  be  in  agreement  with  experi¬ 
mental  data.  Neutral  salt  effect  and  concentration 
effects  are  discussed  in  relation  to  the  theoretical 
considerations.  R.  A.  Morton. 

Measurement  of  E.M.F,  in  dilute  aqueous 
solutions.  I.  Lead  electrode.  W.  R.  Carmgdy 
(J.  Amer.  Chem,  Soc.,  1929,  51,  2905 — 2909). — A 
small  electrode  cell  is  described  which  can  be  operated 
so  as  to  yield  reproducible  potential  results  for  solu¬ 
tions  below  0*00 Of.  From  E.M.F,  measurements 
with  the  cell  Pb(Hg)|PbCl2|AgCl|Ag  the  normal 
potential  of  lead  is  found  to  be  0*1263  volt  ( ?  at  25°). 
The  activity  coefficients  of  lead  chloride  in  solution 
are  calculated.  S.  K.  Tweedy. 

Silver  chloride  electrode.  W.  R.  Carmody 
(J.  Amer.  Chem.  Soc.,  1929,  51,  2901— 2904).— Direc¬ 
tions  are  given  for  preparing  a  silver  chloride  electrode 
having  a  constant  potential  and  perfect  reproducibility. 
To  ensure  the  latter  desiderata  the  electrode  must  be 
free  from  cyanide  and  protected  from  light,  both  of 
which  increase  the  potential.  The  electrode  described, 
when  the  prescribed  precautions  are  observed,  exhibits 
no  ageing  phenomena.  S.  K.  Tweedy. 

Electromotive  properties  of  rare-earth  metals 
and  their  amalgams.  I.  Lanthanum.  R. 
Muller  (Monatsh,,  1929,  53  and  54,  215 — *223). — 
Lanthanum  amalgams  are  prepared  from  the  metal 
turnings  and  mercury  at  800—900°  ;  those  containing 
20 — 50  at.-%  of  the  metal  are  obtained  only  with 


difficulty.  The  amalgams  rich  in  lanthanum  undergo 
oxidation  readily  in  air  forming  the  hydroxide. 

[With  F.  Kreiner  and  H.  J.  Schmidt.] — The 
potentials  of  lanthanum  and  its  amalgams  have  been 
determined  at  25°,  using  a  Dolezalek  electrometer, 
A  silver  electrode  in  a  OTiV-solution  of  silver  nitrate 
in  pyridine  was  used  for  the  reference  electrode  and 
the  lanthanum  electrode  was  in  a  saturated  solution 
of  lanthanum  bromide  in  pyridine.  The  potentials 
of  the  pure  metal  and  the  5%  amalgam  are  —0*71  and 
— 0*932  volt,  respectively.  In  an  aqueous  solution 
of  the  bromide  the  values  for  the  metal  and  its  1*5% 
amalgam  are  — 0*71  and  —0*932  volt,  respectively. 
The  potential-temperature  curve  for  lanthanum 
shows  three  maxima  (at  19°,  26 — 29°,  and  0°),  being 
analogous  to  the  curve  for  aluminium  (A.,  1926,  1105). 
The  potentials  of  amalgams  containing  5 — 96%  of  the 
metal  are  of  the  same  order  (limits,  — 0-908  and 
—0*944)  at  25°.  H.  Burton. 

Electromotive  properties  of  rare-earth  metals 
and  their  amalgams.  II.  Cerium.  R,  Muller 
and  H.  J.  Schmidt  (Monatsh.,  1929,  53  and  54,  224 — 
230). — Cerium  amalgams  (prepared  by  heating  the 
metal  at  600°  in  an  atmosphere  of  mercury  vapour) 
are  very  sensitive  to  air  and  moisture.  Amalgams 
containing  15 — *75%  of  the  metal  could  not  bo 
obtained.  The  amalgams  are  stored  under  paraffin, 
connexions  for  potential  measurements  being  made 
with  copper  wire.  The  potentials  of  the  metal  and 
its  5%  amalgam  in  a  saturated  solution  of  cerium 
bromide  in  pyridine  are  — 0*721  and  — 0*965  volt, 
respectively,  at  25°.  In  aqueous  cerium  bromide 
the  values  for  the  metal  and  its  1*5%  amalgam  are 
’—0*739  and  —0*946  volt,  respectively.  The  poten¬ 
tial-temperature  curve  shows  chief  maxima  at  26° 
and  34°.  The  0*25 — 8  and  75 — 99%  amalgams  show 
variations  in  potential  of  less  than  0*1  volt  at  25°. 

H.  Burton. 

Amount  of  hydrogen  and  oxygen  present  on 
the  surface  of  a  metallic  electrode.  F.  P.  Bow¬ 
den  (Proc.  Roy.  Soc.,  1929,  A,  125,  446—462). — 
With  the  apparatus  previously  described  (Bowden 
and  Rideal,  A.,  1928,  1088),  a  quantitative  investig¬ 
ation  has  been  made  of  the  potential  changes  which 
occur  during  the  discharge  of  small  quantities  of 
electricity  at  a  bright  platinum  electrode  in  air-freo 
0 *2 N- sulphuric  acid  saturated  with  either  hydrogen 
or  oxygen.  The  quantity  of  electricity  required  to 
change  the  potential  from  that  of  oxygen  to  that  of 
hydrogen,  or  vice  versa,  is  9xl(H  coulomb  per  sq. 
era.  of  accessible  area,  i.e.,  9xl0~9  g.-ion  per  sq.  cm. 
At  high  current  densities,  when  the  rate  of  deposition 
is  so  rapid  that  natural  loss  from  the  surface  by  dis¬ 
solution  and  evaporation  is  inappreciable,  this  quantity 
is  independent  of  the  current  density  and  the  direction 
of  the  change,  and  is  in  agreement  with  that  calculated 
on  the  assumption  that  the  potential  change  involves 
the  removal  of  a  surface  layer  of  one  gas  adsorbed  on 
or  between  the  accessible  metal  atoms  and  its  replace¬ 
ment  by  the  other  gas.  It  is  not  sufficient  to  form  a 
complete  gas  envelope  (cf.  Johnson,  this  vol.,  639). 
The  quantities  of  electricity  required  to  establish 
hydrogen  and  oxygen  overvoltage,  in  solutions 
saturated  with  hydrogen  and  oxygen,  respectively, 
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are  6  X  10~7  and  11  x  1(H  coulomb  per  100  millivolts. 
It  is  suggested  that  the  adsorbed  gas  on  the  electrode 
surface  is  deformed  with  formation  of  oriented 
dipoles  (which  might  be  ions,  atoms,  or  molecules), 
and  that  the  P.D.  across  the  interface  is  controlled  by 
the  number  and  electric  moment  of  these  dipoles. 
Further  changes  in  the  potential,  with  the  establish¬ 
ment  of  hydrogen  or  oxygen  over- potential,  are  due 
to  an  increased  deformation  of  the  dipoles  with 
consequent  increase  in  electric  moment.  There  is 
considerable  evidence,  supported  by  experiments  with 
oxidised  platinum  foil,  for  the  formation  of  a  layer  of 
platinum  oxide  on  the  surface  of  a  platinum  anode  on 
which  oxygen  is  being  deposited.  The  catalytic 
activity  of  the  platinum  surface  may  be  markedly 
enhanced  by  the  alternate  oxidation  and  reduction 
of  even  a  unimoleeular  layer,  although  this  treatment 
causes  little  increase  in  the  accessible  area. 

L.  L.  Bircumshaw. 

Evidence  of  protons  in  metals.  A.  Coehn 
(Z.  Elektrochem.,  1929,  35,  676— 680).— Three 

methods  are  described  to  show  that  eleetrolytically 
generated  hydrogen  diffuses  through  a  palladium 
cathode,  and  thereby  imparts  to  the  various  points 
on  the  electrode  the  potential  w’hich  would  be  assumed 
by  a  hydrogen  electrode.  In  the  first  experiment 
O’ 12V -sulphuric  acid  solution  was  electrolysed  between 
a  platinum  and  a  bent  palladium  cathode,  and  after 
stopping  electrolysis  the  potential  at  different  points 
on  the  latter  was  compared  with  that  of  the  calomel 
electrode.  At  first  certain  points  on  the  wire  showed 
the  oxygen  electrode  potential  as  a  result  of  exposure 
to  air,  but  after  SO  hrs.  the  potential  became  equal  to 
that  of  the  hydrogen  electrode.  The  second  method 
was  to  observe  the  variation  in  electrical  resistance  of 
the  palladium  wire  electrode  as  a  result  of  the  diffusion 
through  it  of  hydrogen.  In  the  third  method 
advantage  was  taken  of  the  ready  oxidation  of 
hydrogen  contained  in  palladium  by  oxygen  to  form 
hydrogen  peroxide.  H.  T.  S.  Britton. 

Crystalline  mercurous  sulphate  and  the 
Weston  normal  standard  cell,  D.  B.  Summers 
and  W.  C.  Gardiner  (Amer.  Electrochem.  Soe., 
Sept.,  1929.  Advance  copy,  19  pp.). — In  viewr  of 
conflicting  reports  as  to  the  effect  of  the  size  of  the 
mercurous  sulphate  crystals  on  the  E.M.F.  of  the 
Weston  element,  cells  with  crystals  of  various  sizes 
produced  under  different  conditions  have  been 
examined  over  a  period  of  several  months.  The 
crystals  were  prepared  by  recrystallisation  of  electro¬ 
lytic  mercurous  sulphate  from  solutions  of  sulphuric 
acid,  potassium  hydrogen  sulphate,  or  cadmium 
sulphate,  and  several  forms  of  apparatus  w’ere 
devised  to  make  the  recrystallisation  process  con¬ 
tinuous.  The  size  of  the  crystals  varied  from  30  to 
1000  g  as  against  an  average  value  of  1  g.  for  the 
original  electrolytic  product.  Photographs  of  typical 
crystals  are  given.  It  is  found  that  the  larger  the 
crystals  the  higher  is  the  initial  value  of  the  E.M.F. 
above  the  normal,  but  the  more  rapid  is  the  decrease 
of  the  E.M.F.  with  time.  Crystals  prepared  by 
recrystallisation  from  cadmium  sulphate  solution 
show’  exceptionally  high  initial  values  of  the  E.M.F. 
which  decrease  comparatively  slowly  with  time.  The 


explanation  of  the  results  is  that  with  large  crystals 
the  surface  exposed  to  the  solution  is  relatively  small, 
so  that  this  surface  is  readily  coated  with  basic  salt 
produced  by  hydrolysis,  whilst  the  acid  produced  by 
hydrolysis  readily  diffuses  awray  through  the  loosely 
granular  mass  and  thus  permits  further  hydrolysis 
to  occur  (cf.  following  abstract). 

H.  J.  T.  Ellingham. 

Hydrolysis  of  mercurous  sulphate  by  cadmium 
sulphate  solution  in  the  Weston  normal  cell, 
W.  C.  Gardiner  and  G.  A.  Hulett  (Amer.  Electro¬ 
chem  .  Soc.,  Sept.,  1929-  Advance  copy,  18  pp. ;  cf. 
preceding  abstract). — The  extent  to  w’hich  mercurous 
sulphate  in  contact  with  mercury  can  be  hydrolysed 
by  means  of  a  saturated  solution  of  cadmium  sulphate 
has  been  examined  by  rotating  the  cathode  limb  of  a 
Weston  cadmium  cell  and  measuring  the  change  in 
E.M.F.  and  determining  the  mercury  content  of  the 
solid  phase.  When  the  E.M.F.  measurements  indicate 
that  the  solution  contains  only  the  basic  salt,  analysis 
showrs  only  a  comparatively  slight  hydrolysis  of  the 
solid  mercurous  sulphate,  proving  that  a  coating  of 
basic  salt  forms  around  the  crystals  and  prevents 
further  action.  Experiments  using  large  crystals  of 
mercurous  sulphate  confirm  this  view’  and  indicate 
that  the  hydrolysis  is  a  very  slow’  process.  It  is 
showrn  that  the  pH  value  of  a  saturated  cadmium 
sulphate  solution  is  reduced  from  4*5  to  4*2— 4*0  by 
rotating  writh  mercury  and  mercurous  sulphate, 
w’hereas  wrater  rotated  with  these  substances  assumes 
a  value  of  2*2,  which  is  increased  to  4*1  w'hen  cadmium 
sulphate  is  dissolved  in  it,  so  that  the  resulting  solution 
can  still  hydrolyse  mercurous  sulphate.  As  a  result 
of  the  observations  made,  a  method  of  preparing  the 
depolariser’for  standard  cells  so  as  to  avoid  hydrolysis 
and  increase  the  constancy  of  the  E.M.F.  is  suggested. 

H.  J.  T.  Ellingham. 

Oxidation  of  the  depolariser  in  preparing 
standard  cells.  W.  C.  Gardiner  and  G.  A. 
Hulett  (Amer.  Electrochem.  Soc.,  Sept.,  1929. 
Advance  copy,  12  pp.). — An  investigation  has  been 
made  of  the  effect  of  variations  in  the  method  of 
preparation  and  washing  of  the  mercurous  sulphate, 
of  the  composition  of  the  electrolyte,  and  of  the  con¬ 
ditions  of  setting  up,  on  the  E.M.F.  of  the  Weston 
cadmium  cell  over  periods  of  several  months.  It  is 
confirmed  that  cells  with  a  neutral  cadmium  sulphate 
electrolyte  show’  a  gradual  decrease  of  E.M.F.  On 
the  other  hand,  the  setting  up  of  the  cell  in  an  atmo¬ 
sphere  containing  oxygen  has  no  apparent  effect  on  the 
E.M.F.  of  neutral  or  acid  cells  (cf.  A.,  1925,  ii,  672 ; 
B.,  1928,  528).  The  use  of  solutions  saturated  with 
oxygen  gave  high  initial  values  which  decreased  to 
normal  values  in  about  a  month  and  continued  to 
decrease,  but  some  cells  prepared  in  an  atmosphere  of 
an  inert  gas  showred  decreases  of  a  similar  magnitude. 
It  w’ould  seem  that  cells  show’  a  greater  tendency  to 
decrease  in  E.M.F.  when  the  mercurous  sulphate  is 
wrashed  with  a  large  volume  of  cadmium  sulphate 
solution  in  an  inert  atmosphere.  This  effect  is 
attributed  to  the  formation  of  a  basic  mercurous 
sulphate.  The  presence  of  a  small  amount  of  sul¬ 
phurous  acid  in  the  electrolyte  has  a  beneficial  effect 
owing  to  its  preventing  this  hydrolysis. 

H.  J.  T.  Ellingham. 
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Potential  ol  solutions  of  sugars.  II.  R. 
Wurmser  and  J.  Geloso  (J.  Chim.  phys.,  1929,  26, 
424 — 434 ;  of.  A.,  1928,  846). — When  the  concen¬ 
tration  of  the  sugars  used  (dextrose  and  lsevulose)  is 
varied  between  0*553/  and  0*00553/  the  limiting 
potential  is  not  affected.  The  temperature  coefficient 
valid  between  40°  and  90°  also  holds  down  to  10°. 
It  is  further  concluded  that  the  limiting  potential 
attained  by  an  electrode  in  a  sugar  solution,  when  air 
is  excluded,  depends  only  on  the  temperature  and  is 
independent  of  the  nature  of  the  sugar,  nature  of  the 
electrode  (platinum,  gold,  or  mercury),  and  the 
nature  and  concentration  of  the  buffer. 

F.  L.  Usher. 

Tyrosinase.  I.  Oxidation  and  reduction 
potentials  of  the  tyrosinase  system.  D.  Oku- 
yama  (J.  Biochem .  Japan,  1929,  10,  463 — 479). — 
Tyrosinase  gives  a  high  reduction  potential  with 
p-eresol  and  glycine  in  nitrogen.  The  high  reduction 
potential  of  tyrosine  is  not  increased  by  tyrosinase 
even  in  presence  of  glycine.  The  reduction  potential 
of  pyrocatechol  or  quinol,  but  not  that  of  resorcinol, 
is  increased  by  tyrosinase  in  presence  of  glycine. 

Chemical  Abstracts. 

Polarographic  studies  with  the  dropping  mer¬ 
cury  cathode.  VI.  Influence  of  fatty  acids  on 
the  maximum  of  current  due  to  atmospheric 
oxygen.  J.  Rasch  (Coll.  Czech.  Chem.  Comm., 
1929,  1,  560 — 570). — A  study  has  been  made  by  the 
dropping  mercury  cathode  method  of  the  influence  of 
formic,  propionic,  %-butyric,  ra- valeric,  isovaleric, 
palmitic,  and  stearic  acids  on  the  development  and 
the  suppression  of  the  maximum,  assumed  to  be  due 
to  atmospheric  oxygen,  in  the  current-voltage  curves. 
The  maximum  is  greatest  when  the  ionic  concentration 
is  about  0*5x  10*3i^,  as  is  the  case  for  strong  electro¬ 
lytes;  the  undissociated  molecules  exhibit  a  sup¬ 
pressive  effect  on  the  maximum  which  is  greater  the 
higher  the  acid  is  in  the  homologous  series.  Experi¬ 
ments  in  alkaline  solutions  show  that  the  anions  of  the 
lower  fatty  acids  have  little  suppressive  action,  whilst 
the  palmitate  and  stearate  ions  possess  a  very  large 
suppressive  activity.  The  suppressive  activity  is 
assumed  to  be  due  to  the  adsorption  of  the  acids  at  the 
mercury  cathode  interface ;  the  following  concentra¬ 
tions  represent  the  values  for  half  suppression  of  the 
maximum  :  formic,  0*5 N ;  propionic,  0*24 N ;  rc-butyric, 
0-06JV ;  n-valeric,  0-016N ;  isovaleric,  0-03IV ; 
palmitic  and  stearic  acids,  <10~5AT.  A.  I.  Vogel. 

Overvoltage  on  metals.  P.  Sederholm  and 
C.  Benedicks  (Amer.  Electrochem .  Soc.,  Sept.,  1929. 
Advance  copy,  15  pp.), — The  potential  of  a  platinised 
platinum  electrode  fully  saturated  with  hydrogen  and 
half  immersed  in  dilute  sulphuric  acid  changes  only 
very  slightly  and  in  a  practically  linear  manner  with 
the  strength  of  current,  up  to  0*4  milliamp./cm.2, 
which  is  passed  through  it  in  either  direction.  If 
the  electrode  is  completely  immersed  in  the  solution, 
anodic  treatment  with  much  smaller  current  densities 
causes  considerable  polarisation  and  the  potential 
remains  at  relatively  positive  values  during  step-wise 
decrease  of  the  anodic  current  density.  With 
increasing  cathodic  current  density,  however,  the 
potential  soon  returns  to  more  negative  values.  A 


totally  immersed  platinum  gauze  electrode  was  sub¬ 
jected  to  several  cycles  of  step-wise  increase  and 
decrease  in  cathodic  current  density,  and  increase  and 
decrease  in  anodic  current  density.  It  was  found  that 
after  anodic  oxygen  evolution,  subsequent  cathodic 
treatment  caused  practically  reversible  hydrogen 
evolution  and  on  reducing  the  cathodic  current  density 
this  reversibility  could  persist  up  to  small  anodic 
current  densities.  Similarly,  after  cathodic  hydrogen 
evolution,  subsequent  anodic  treatment  led  to 
oxygen  evolution  at  a  potential  which  changed  little 
with  current  density  over  a  certain  range  extending 
somewhat  into  the  cathodic  region.  It  is  claimed  that 
this  nearly  constant  potential  represents  the  true 
equilibrium  value  for  an  oxygen  electrode.  The 
difference  between  this  value  and  that  of  the  hydrogen 
electrode  in  the  same  solution  is  T48  volts,  which 
represents,  according  to  the  above  view,  the  reversible 
E.M.F.  of  the  hydrogen-oxygen  cell.  Thesignificance 
of  these  results  and  their  bearing  on  the  nature  of 
overvoltage  are  discussed.  EL  J.  T.  Ellingham. 

Kinetics  of  passivity  phenomena.  W.  J. 
Muller  (Z.  Elektrochem.,  1929,  35,  656 — 670). — 
From  a  discussion  of  current-time  and  -potential 
curves,  it  appears  that  whether  passivation  is  due  to 
the  formation  of  a  surface  film  or  to  a  chemical 
process,  the  passivation  of  an  electrode  depends  on 
the  attainment  of  a  certain  effective  current  density 
which  always  accompanies  the  formation  of  a  surface 
film.  EL  T.  S.  Britton. 

Effect  of  addition  agents  on  the  conductivity, 
cathodic  polarisation,  and  grain  size  of  deposits 
obtained  from  the  cell  :  Cu|CuS04,H2S04|Cu. 
B.  Clark  and  E.  0.  Jones  (Trans.  Faraday  Soc., 
1929,  25,  583 — 590). — The  cathodic  polarisation  of  a 
cell  containing  as  electrolyte  0*53/-eopper  sulphate 
and  0*lAr-sulphuric  acid  and  one  of  the  following 
substances :  gelatin,  dimethylaniline,  dextrose,  starch, 
lactic  acid,  peptone,  camphor,  was  measured  by 
Haring’s  method  at  current  densities  ranging  up  to 
2*5  amp. /dm. 2  The  added  substances  increase  the 
cathodic  polarisation  and  decrease  the  conductivity 
of  the  electrolyte.  From  a  series  of  electro -deposi¬ 
tions  using  2  amp./dm.2,  it  was  found  that  the  added 
substances  give  rise  to  a  smaller  grain  size  of  the 
deposits,  except  in  the  ease  of  peptone,  which  causes 
the  formation  of  an  unsatisfactory  powdery  deposit. 

EL  T.  S.  Britton. 

Action  of  atmospheric  oxygen  on  photo¬ 
electric  cells  containing  a  coloured  liquid. 
A.  Grumbach  and  S.  Schlivitch  (Compt.  rend.,  1929, 
189,  753 — 754). — Two  platinum  electrodes  were 
immersed  in  a  solution  of  sodium  fluorescein  and 
one  of  them  was  exposed  to  light  from  a  mercury  arc, 
with  arrangements  for  working  in  air  or  in  a  vacuum. 
With  a  solution  of  5  g.  of  fluorescein  and  0*1  g. 
of  sodium  hydroxide  per  litre,  an  E.M.F.  of  5  milli¬ 
volts  was  obtained  in  air,  but  in  a  vacuum  the  E.M.F. 
was  zero  ;  the  effect  is  attributed  to  partial  oxidation 
of  the  fluorescein  in  air.  With  a  solution  containing 
3  g.  per  litre  of  sodium  fluorescein  in  40%  glycerol, 
the  Becquerel  effect  in  air  is  negative  and  the  absorp¬ 
tion  effect  positive ;  in  a  vacuum  both  effects  are 
negative  and  much  greater  (—50*2  millivolts  after 
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20  min.  compared  with  +8-7  in  air).  The  essential 
difference  between  the  two  effects  is  thus  emphasised. 

C.  A,  SlLBERRAB. 

Reaction  velocities.  J.  J,  van  Laar  (Chem, 
Weekblad,  1929,  26,  500 — 510). — A  mathematical 
exposition  of  the  errors  involved  by  considering  total 
energies  instead  of  free  energies  in  various  systems. 

S,  I.  Levy. 

Relative  critical  energy  of  isokinetic  reactions. 
H.  Damiabovich  (Gazzefcta,  1929,  59,  568 — 570).— 
The  author’s  deduction  that  the  critical  energy  in 
isokinetic  reactions  is  proportional  to  the  absolute 
temperature  of  the  reaction  holds  satisfactorily  for  the 
decomposition  of  nitrous  oxide,  hydrogen  iodide,  and 
chlorine  monoxide,  and  the  relation  is  most  rigidly 
satisfied  when  the  values  of  the  critical  energy  are 
calculated  from  the  ratio  of  effective  to  total  mole¬ 
cular  collisions.  F.  G.  Tryho W. 

Effects  of  magnetic  field  on  certain  chemical 
reactions*  S.  S.  Bhatnagar,  R.  N.  Mathur,  and 
R.  N.  Kapur  (Phil  Mag,,  1929,  [vii],  8,  457—473).— 
The  influence  on  chemical  reactions  to  be  expected 
from  a  magnetic  field  is  discussed  theoretically.  An 
investigation  was  made  for  a  number  of  inorganic 
reactions  and  one  organic  reaction  having  very  small 
reaction  velocities  and  large  changes  in  the  suscepti¬ 
bilities  of  the  initial  and  final  products.  It  is  con¬ 
cluded  that  the  rate  of  reaction  is  accelerated, 
retarded,  or  uninfluenced  by  the  field  according  as 
the  sum  of  the  molecular  susceptibilities  of  the  final 
products  is  greater,  less  than,  or  equal  to  those  of 
the  initial  products.  Weigle’s  mathematical  relation 
(ef.  A.,  1928,  577)  for  the  concentration  of  the  solution 
within  and  without  the  field  is  applied  to  the  reduction 
reaction  of  chromic  acid  by  phosphorous  acid;  it 
indicates  that  the  concentration  of  the  more  para¬ 
magnetic  ions  will  be  greater  in  the  stronger  field  near 
the  poles.  N.  M,  Bligh. 

Explosions  with  parahydrogen.  F.  Goldmato 
(Z,  physikaL  Chem.,  1929,  B,  5,  305— 306).— After 
explosion  of  a  mixture  of  hydrogen  and  air  rich  in 
hydrogen  and  containing  parahydrogen,  the  whole  of 
the  residual  hydrogen  is  present  in  the  normal  state. 
This  phenomenon  furnishes  a  characteristic  example 
of  the  rapid  establishment  of  equilibrium  in  the 
explosion  zone,  and  is  ascribed  to  the  impulse  of 
particles  of  high  energy  content  produced  during  the 
combustion.  H.  F.  Gillre. 

Ignition  of  intersecting  streams  of  oxygen  and 
combustible  gas.  F,  Gqldmahh  (Z.  physikaL 
Chem.,  1929,  B,  5,  316— 320).— The  minimum 
temperature  of  a  stream  of  oxygen  which  when 
intersecting  a  similar  stream  of  hydrogen,  carbon 
monoxide,  ethylene,  methane,  or  ether  vapour  will 
cause  ignition  has  been  determined  as  a  function  of  the 
temporature  of  the  combustible  gas,  and  curves 
constructed  showing  the  variation  of  the  ignition 
temperature  Ti  with  the  composition  of  the  gaseous 
mixture.  Dilution  of  the  hydrogen  or  oxygen  with 
nitrogen  docs  not  influence  the  ignition  temperature, 
hut  in  presence  of  carbon  dioxide  Ti  is  markedly 
increased.  The  ignition  curve  of  oxygen-carbon 
monoxide  mixtures  exhibits  a  minimum  at  which 


Tt  is  200°  and  130°  below  the  values  for  100%  oxygen 
and  100%  carbon  dioxide,  respectively. 

H.  F.  Gillbe. 

Diffusion  phenomena  at  the  lower  explosion 
limit  of  hydrogen-oxygen  mixtures.  F.  Gold- 
makh  (Z,  physikaL  Chem.,  1929,  B7  5,  307—315).— 
The  variation  of  the  lower  explosion  limit  of  hydrogen- 
oxygon  mixtures  according  to  whether  the  ignition 
takes  place  at  the  upper  or  lower  end  of  the  explosion 
tube  is  due  to  diffusion  phenomena,  which  have  been 
studied  by  introducing  into  the  mixture  finely- 
divided  platinum  or  palladium  particles,  formed  by 
sparking  between  two  electrodes  placed  at  the  end  of 
the  tube.  .  H.  F.  Gulbe, 

Influence  of  water  vapour  on  the  heat  radiation 
of  exploding  gas  mixtures.  Specific  heat  of 
water  vapour  at  high  temperatures.  K.  Wohl 
and  G.  yqh  Elbe  (Z,  physikaL  Chem.,  1929,  B,  5, 
241 — 271 ;  cf.  this  vol.,  973). — The  maximum 
pressures  attained  by  exploding  mixtures  of  hydrogen 
and  oxygen  diluted  with  varying  quantities  of 
hydrogen,  water  vapour,  or  argon  have  been  measured 
and  used  to  calculate  the  loss  of  heat  by  radiation. 
Although  in  dry  mixtures  the  loss  amounts  to  several 
parts  %  of  the  heat  of  combustion,  in  the  presence  of 
water  vapour  it  is  reduced  to  considerably  less  than 
1%.  It  is  concluded  that  the  loss  in  “  dry  ”  explosion 
is  due  to  emission  of  light  by  freshly-activated 
reaction  produots  (probably  OH),  and  that  water 
vapour  absorbs  this  radiation  and  converts  it  into 
heat  in  the  reaction  vessel.  The  authors  consider  that 
the  occurrence  of  a  similar  effect  in  the  carbon 
monoxide-oxygen  mixtures  studied  by  Garner  and 
Johnson  is  to  be  attributed  to  catalytic  action  shorten¬ 
ing  the  time  of  explosion,  and  consequently  the  loss 
by  radiation,  rather  than  to  chemi-luminescence ;  in 
the  present  experiments  the  time  of  explosion  was 
unaffected  by  the  introduction  of  water  vapour. 
Values  of  the  specific  heat  of  water  vapour  between 
1760°  and  2400°  are  deduced,  which  are  in  good 
agreement  with  those  calculated  by  means  of  Einstein 
functions  from  optically-determined  atomic  vibration- 
frequencies.  F.  L.  Usher. 

Thermal  reaction  between  chlorine  and  ozone. 
M.  Bodekstexk,  E.  Padelt,  and  HL  J.  Schumacher 
(Z.  physikaL  Chem.,  1929,'  B,  5,  209— 232).— The 
velocity  of  decomposition  of  ozone  in  the  presence  of 
chlorine  has  been  measured  at  35°  and  at  50*  and 
found  to  be  proportional  to  [Cl2]1/2[03]3/2,  after  the 
completion  of  a  period  of  induction  which  varies 
inversely  with  the  concentration  of  ozone.  Although 
under  the  conditions  of  the  experiments  no  inter¬ 
mediate  product  could  be  detected,  when  moist 
chlorine  was  used  crystals  of  perchloric  acid  mono- 
hydrate  were  found,  indicating  the  production  of  an 
oxide  of  chlorine ;  on  mixing  ozonised  oxygen  with 
diluted  chlorine  dioxide,  chlorine  hexoxide  (C1206)  was 
obtained.  In  the  light  of  these  observations  the 
following  scheme  is  proposed  for  the  mechanism  of 
the  reaction  :  (1)  CL>+03— CIO+CIO*;  (2}  C102+ 
03=C103+0*;  (3)  Cl03+03=C10o+20.;  (4)  C103+ 
ClG3=Cl2+302 ;  (5)  C10+C10=CI2+0,.“The  velocity 
coefficients  and  heats  of  activation  of  reactions  (1), 
(3),  and  (4)  are  calculated.  From  the  ratio  of  the 
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velocity  coefficients  of  reaction  (1)  and  of  the  whole 
reaction,  the  length  of  the  “  chain  ”  is  shown  to  be  of 
the  order  10*  units.  The  absolute  velocities  deduced 
for  the  partial  reactions  account  satisfactorily  for 
the  periods  of  induction  observed.  F,  L.  Usher. 

Thermal  reaction  between  bromine  and  ozone. 
B.  Lewis  and  H.  J.  Schumacher  (Z.  Elektrochem., 
1929,  35,  648—652). — The  decomposition  of  ozone, 
at  pressures  ranging  from  56*5  to  102*2  mm.,  by 
means  of  bromine  vapour,  at  0-30 — 9-0  mm.  pressure, 
was  studied  at  7°  by  following  the  variations  in  pres¬ 
sure.  The  rate  of  decomposition  was  unaffected  by 
additions  of  oxygen  and  the  temperature  coefficient 
at  0°  was  3*05  for  10°,  corresponding  with  a  heat  of 
activation  of  16*5  kg. -cal.  The  reaction,  after  an 
induction  period,  in  the  presence  of  a  definite  amount 
of  bromine  becomes  one  of  zero  order.  The  material 
of  the  reaction  vessel,  viz.,  glass,  quartz,  had  no 
measurable  effect  on  the  reaction.  This  type  of 
decomposition  probably  depends  on  the  intermediate 
formation  of  an  oxide  of  bromine,  which  the  authors 
prepared  in  two  modifications,  both  of  which  catalyse 
the  decomposition  of  ozone  with  equal  intensity.  It 
was  prepared  at  — 5°  to  +10°  by  allowing  3 — 15  mm. 
of  bromine  and  5—10  times  the  amount  of  ozone  to 
react,  when  after  the  elapse  of  about  1  hr.  at  —5°,  or 
5—20  min.  at  10°,  a  white,  fioeculent  substance 
separated  on  the  walls.  At  —80°  the  oxide  can  be 
kept  for  a  day.  It  is  essential  that  the  reactants 
should  be  employed  in  the  above  amounts,  otherwise 
no  oxide  may  form,  and  also  should  the  temperature 
be  too  high  there  is  a  risk  of  a  severe  explosion. 
Prolonged  cooling  of  the  oxide  at  —40°  causes  the 
formation  of  fine  white  needles,  the  transition  tem¬ 
perature  of  which  is  35±3°.  Its  formula  is  (Br3Og)n. 

H.  T.  S.  Britton. 

Inflammability  of  mixed  gases.  6.  W.  Jones. 
—See  B.,  1929,  930. 

Nitryl  chloride  :  formation  and  thermal  de¬ 
composition.  H.  J.  Schumacher  and  G.  Sfrenger 
(Z.  Elektrochem.,  1929,  35,  653 — 655). — By  passing 
ozone  through  nitrosyl  chloride  until  the  yellow 
colour  is  destroyed  and  then  by  lowering  the  tem¬ 
perature  to  —115°  nitryl  chloride  can  be  separated. 
Its  composition  corresponds  with  the  formula  N02C1. 
Its  m.  p.  is  below  —115°  and  b.  p.  —15°  (cf.  this  vol., 
1155).  Its  decomposition  into  nitrogen  tetroxide 
and  chlorine  was  investigated  at  130°,  140°,  and  150°. 
Up  to  about  90%  decomposition  the  reaction  appears 
to  be  unimolecular,  but  afterwards  becomes  bimole- 
cular.  The  rate  is  appreciably  affected  by  additions 
of  the  products  of  decomposition. 

H.  T.  S.  Britton. 

Homogeneous  oxidation  of  acetylene.  G.  B. 
Kistiaxowsky  and  S.  Lenher  (Nature,  1929,  124, 
761). — The  oxidation  of  acetylene  by  oxygen  at  250 — 
315°  proceeds  by  way  of  glyoxal,  formaldehyde, 
formic  acid,  carbon  dioxide,  and  water ;  all  the 
reaction  products  have  been  isolated.  The  rate  of 
reaction  is  proportional  to  the  square  of  the  acetylene 
concentration  and  is  almost  independent  of  that  of 
the  oxygen.  In  packed  vessels  a  heterogeneous 
oxidation  direct  to  carbon  dioxide  and  water  takes 
place,  the  rate  being  proportional  to  the  product  of 


the  acetylene  and  oxygen  concentrations  (cf.  also 
Thompson  and  Hinshelwood,  this  vol.,  1243). 

A,  A.  Eldridge. 

Inflammability  of  mixtures  of  ethyl  alcohol, 
benzene,  furfuraldehyde,  and  acetone.  G.  W. 
Jones  and  J.  R.  Kxick. — See  B.,  1929,  930. 

Physical  chemistry  of  1  ‘  knock  1 1  and  1 1  anti¬ 
knocks.1 1  P.  Laffitte  (J.  Chim.  phys.,  1929,  26, 
391 — 423). — A  general  discussion  of  the  phenomenon 
of  lf  pinking  ”  in  internal-combustion  engines  and  an 
examination  of  theories  put  forward  in  explanation 
of  it.  F.  L.  Usher. 

Effects  of  knock-suppressing  and  knock- 
inducing  substances  on  the  ignition  and  partial 
combustion  of  certain  fuels.  R.  E.  Schaad  and 
C.  E.  Booed.— See  B.,  1929,  930. 

Flame  characteristics  in  11  pinking M  and 
n  non-pinking  ”  fuels.  II.  G.  B.  Maxwell  and 
R.  V.  Wheeler. — See  B.,  1929,  878. 

Autoxidation  of  hydrazine.  E.  C.  Gilbert 
(J.  Amer.  Chem.  Soe.,  1929,  51,  2744— 2751).— When 
oxygen  is  bubbled  through  an  alkaline  solution  of 
hydrazine,  hydrogen  peroxide  is  formed  but  no 
nitrate,  nitrite,  or  azoimide.  The  rate  of  oxidation 
passes  through  a  maximum  with  increasing  concen¬ 
tration  of  alkali  hydroxide,  the  optimum  concentra¬ 
tion  of  the  latter  corresponding  with  that  for  the 
maximum  rate  of  decomposition  of  hydrogen  peroxide 
by  colloidal  materials.  This  fact,  and  the  tem¬ 
perature  coefficient  of  T75,  indicate  that  the  reaction 
is  micro -heterogeneous ;  the  reaction  is  governed  by 
the  rate  of  adsorption  of  hydrazine  on  the  active 
surface  available  (possibly  dust  particles).  The 
maximum  rate  of  oxidation  is  accompanied  by  the 
minimum  formation  of  peroxide.  The  amount  of  the 
latter  appears  to  be  the  resultant  of  two  reactions,  a 
formation  and  a  decomposition.  Ammonia  and 
azoimide  when  added  to  the  solution  have  no  effect, 
but,  as  in  the  case  of  other  autoxidations,  acetanilide, 
aniline,  etc.  influence  the  reaction. 

S.  K.  Tweedy. 

Period  of  induction  in  chemical  reactions  : 
action  of  hyp  ©phosphorous  acid  on  copper  salts. 
P.  Neogi  and  S.  Mukhebji  (J.  Indian  Chem.  Soc., 
1929,  6,  529 — 545). — A  study  of  the  action  of  hypo- 
phosphorous  acid  on  copper  sulphate  and  cupric 
chloride,  producing  copper  hydride  and  cuprous 
chloride,  respectively,  shows  that  the  period  of 
induction  observed  is  increased  by  increasing  the 
dilution,  and  also  by  adding  alcohols,  glycerol, 
chlorides,  sulphates,  nitrates,  oxalates,  citrates, 
tartrates,  some  sugars,  etc.  It  is,  however,  decreased 
by  rise  in  temperature,  and  by  the  presence  of  acids. 
The  period  of  induction  is  probably  due  to  the  follow¬ 
ing  successive  intermediate  reactions  :  (1)  formation 
of  copper  hypophosphite,  Gu(H2P02)2;  (2)  decom¬ 
position  of  this  salt  into  a  compound,  CuH(H2P02), 
and  phosphorous  acid,  as  deduced  from  a  study  of 
the  pR  values ;  (3)  decomposition  of  the  copper 

compound  by  water  in  the  first  case  and  cupric 
chloride  in  the  second  to  form  the  hydride  and 
cuprous  chloride,  respectively.  The  reactions  are 
not  influenced  by  light.  The  influence  of  added 
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substances  is  probably  catalytic.  The  preparation 
of  pure  copper  hypophosphite  solution  is  described. 
It  has  not  been  found  possible  to  prepare  the  pure 
solid.  Hypophosphorous  acid  is  a  stronger  acid  than 
has  generally  been  supposed.  M.  S.  Burr. 

Induced  reactions.  W.  G.  Vannoy  (J.  Physical 
Chem,,  1929,  33,  1593 — 1624;  cf.  Bancroft,  this  vol., 
1019). — The  induced  reaction,  chromic,  arsenious, 
and  tartaric  acids,  has  been  investigated.  A  reaction 
of  an  autocatalytic  nature  occurs  between  tartaric 
and  chromic  acids,  whilst  the  extent  and  velocity  of 
the  direct  oxidation  of  sodium  tartrate  are  dependent 
on  time,  temperature,  concentration  of  acid  and  of 
oxidising  agent.  The  induction  factor  for  this 
reaction,  after  correcting  for  the  oxidation  of  the 
tartrate  by  the  chromic  acid,  is  found  to  be  4  and  not 
2*8  as  determined  by  Schilow  (A.,  1903,  ii,  276).  The 
mechanism  is  explained  on  Bancroft’s  theory  (loc. 
cit^i  by  the  formation  of  Cr205  as  the  lower  stage  of 
the  actor,  but  alternative  views  are  possible.  The 
reaction  between  permanganic,  arsenious,  and  tartaric 
acids  has  also  been  studied.  The  induction  factor 
increases  with  concentration  of  the  tartrate  and  acid 
present  in  the  solution  and  could  not  be  followed 
beyond  a  value  3  owing  to  oxidation  of  the  tartrate 
by  the  permanganate  at  higher  concentrations. 
Indications  of  complex  formation  between  arsenious 
acid  and  undissociated  sodium  tartrate  were  obtained. 

L.  S.  Theobald. 

Kinetics  of  the  reaction  between  bromic  and 
hydrobromic  acids.  F.  Pollak  (Monatsh.,  1929, 
53  and  54,  9 1 4 — 925 ) . — The  reaction  between 
bromic  and  hydrobromic  acids  in  aqueous  solution 
in  the  presence  of  phenol  proceeds  according  to  the 
scheme  —  d[Br03']/dJ=&[Br03'][Phenol][H+]2  and  k 
has  the  value  3*2  X  10-2  at  25^0*04°.  Bromous  acid 
is  an  intermediate  product.  In  the  presence  of  phenol 
the  reaction  Br03'+2Br'+3H+ — ^3HBrO  takes 
place  with  a  measurable  velocity,  and  it  is  a  stage  of 
the  chief  reaction  Br03'+5Br'+6H+ — >3Br2+3H20 
which  occurs  in  the  absence  of  phenol.  In  both  cases, 
however,  the  actual  velocity  is  determined  by  the 
reaction  Br03'+Br'+2H+ — ^HBr02+HBrO. 

L.  S.  Theobald. 

Hydrolysis  of  methyl  acetate  with  alkali 
carbonates.  A.  Musel  (Monatsh.,  1929,  53  and  54, 
367 — 406). — The  hydrolysis  of  methyl  acetate  with 
varying  concentrations  (0*001 — \M)  of  rubidium, 
caesium,  lithium,  sodium,  and  potassium  carbonates 
has  been  studied  at  25°.  The  reaction  mixtures  are 
fixed  by  the  addition  of  barium  chloride  solution, 
boiled  to  expel  carbon  dioxide,  the  barium  carbonate 
is  collected,  dissolved  in  standard  hydrochloric  acid, 
and  titrated  back.  The  calculated  velocity  coefficients 
are  not  always  constant,  and  are  generally  smaller 
with  -alkali  carbonate  than  with  more  dilute 
(0*01 — 0*131)  solutions.  For  0*01 — 0*1  ilf -solutions 
the  coefficients  increase  in  the  order  Li,  Na,  K,  Rb,  Cs. 

H  Burton. 

Water  hydrolysis  of  ethyl  acetate.  A,  Skrabal 
and  A.  Zahorka  (Monatsh.,  1929,  53  and  54,  562 — 
576). — The  rate  of  hydrolysis  of  ethyl  acetate  has  been 
studied  in  acetate  buffers  at  25°.  When  the  observed 
minimum  reaction  velocity  is  corrected  for  the 


effects  due  to  the  hydrogen  and  hydroxyl  ions  it  is 
assumed  that  the  residual  velocity  represents  the 
effect  of  the  uncatalysed  reaction  or  the  catalytic 
effect  of  the  water  molecule.  This  residual  velocity 
(^=1 -48x10“®  mol. /litre /min.)  agrees  with  the  value 
derived  from  similar  measurements  by  Karlsson 
(A.,  1925,  ii,  877).  The  result  is  said  to  show  that 
36%  of  the  ester  is  hydrolysed  spontaneously  or  by 
the  action  of  undissociated  water  when  the  total 
reaction  velocity  is  a  minimum.  The  relative 
importance  of  kw  in  its  dependence  on  the  nature  of  the 
hydrolyte  is  discussed  in  reference  to  available  data. 

H.  Burton. 

Hates  of  saponification  of  commercial  oils,  fats, 
and  waxes  and  pure  triglycerides  by  aqueous 
alkali.  J.  W.  McBain,  C.  W.  Humphreys,  and 
Y.  Kawakami  (J.C.S.,  1929,  2185— 2197).— The  rates 
of  saponification  by  aqueous  alkali  of  25  oils  and 
triglycerides  have  been  determined  under  comparable 
conditions  at  25°,  the  rate  of  change  of  the  hydroxyl- 
ion  concentration  being  followed  by  means  of  a 
hydrogen  electrode.  The  rates  differ  considerably 
for  the  different  oils  and  are  explained  as  being 
determined  mainly  by  their  varying  degrees  of 
emulsification.  Small  quantities  of  acid  in  the  oil 
have  no  effect,  but  larger  quantities  have  a  very 
marked  effect  on  the  rate.  The  ease  of  emulsification 
of  the  oils  is  not  related  to  the  emulsifying  powers  of 
the  corresponding  soaps.  There  is  no  relation 
between  mol.  wt.  and  rate  of  saponification,  but  the 
time  required  for  saponification  increases  with  tho 
degree  of  unsaturation.  J.  A.  V.  Butler. 

[Physico-chemical]  study  of  bromosuccinic 
acid.  II.  Decomposition  of  bromosuccinic  and 
acetoacetic  acids  in  aqueous  solution.  III. 
Bimolecular  reactions  in  dilute  solution.  A. 
Olander  (Z.  physikal.  Chem.,  1929,  144,  73 — 133 ; 
see  this  vol.,  1384). — II.  The  rate  of  decomposition 
of  bromosuccinic  acid  in  alkaline  solution  has  been 
measured  at  various  ionic  strengths.  The  decomposi¬ 
tion  is  shown  to  take  place  only  in  two  ways,  repre¬ 
sented  by  the  equations  :  (1)  C02'#CH2*CHBr#C02'== 

6-CO-CH,-GH-C(V+Br' ;  OH'+ O-CO-CH.-CH-CO,' = 
C0'-CH2-CH(0H)-C02',  and  (2)  CO'-CH2-CHBr-CO,'+ 
OH' — C02',CH:CH’C02' + Br' + H20.  The  first  "re- 
action  is  not  appreciably  influenced  by  salts,  whereas 
the  second  shows  a  marked  positive  primary  salt 
effect  which,  at  low  ionic  strengths,  is  in  accordance 
with  Bronsted’s  formula,  and  at  greater  ionic  strengths 
is  due  mainly  to  cations.  The  acid  decomposition  of 
acetoacetic  acid  is  completely  analogous  to  the  fore¬ 
going,  the  bimolecular  reaction  Me*C(0)'!CH*C02'+ 
H20==2Me#C02'  being  catalysed  by  hydroxyl  ions, 
and  showing  a  similar  positive  salt  effect.  The 
decomposition  of  bromosuccinic  acid  in  neutral  and 
acid  solution  in  the  presence  of  buffers  has  also  been 
investigated,  and  the  velocity  coefficients  of  the 
decomposition  of  both  the  primary  and  secondary  ions 
have  been  determined.  The  undissociated  acid  is 
relatively  stable.  From  these  measurements  the 
second  dissociation  constant  of  bromosuccinic  acid 
has  been  found,  viz.,  pk2:=:^(y9  at  50°.  Experiments 
on  the  decomposition  in  concentrated  solutions  in  the 
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absence  of  buffers  indicate  that  fumaric  acid  is 
formed  from  lactone-maleic  acid  or  one  of  its  con¬ 
densation  products,  and  not  directly  from  bromo- 
succinic  acid. 

III.  Theoretical.  For  the  velocity  coefficient  of  a 
bimolecular  reaction  in  dilute  solution  the  follow¬ 
ing  expression  is  derived :  &“iri2T(r1+rg)2(«/M1+ 
1  jiQQ^r„  *  r(m/2),  where  rv  r2  are  the  radii 

of  the  two  molecules  considered,  m  is  the  sum  of  their 
degrees  of  freedom,  a  the  total  energy  of  activation, 
i}  the  coefficient  of  viscosity  of  the  solution,  and 
k  the  Boltzmann  constant.  The  coefficient  calculated 
by  means  of  this  expression  is  greatly  in  excess  of 
that  observed  in  a  number  of  reactions,  indicating 
that  actually  only  a  small  fraction  of  the  fully- 
activated  molecules  reacts  on  collision.  The  non¬ 
reactivity  of  a  large  proportion  of  the  molecules  may 
be  explained  on  the  ground  that  only  a  small  part  of 
the  surface  of  a  large  molecule  may  be  reactive,  and 
that  attached  molecules  of  the  solvent  may  exercise 
a  protective  action.  F.  L.  Usher, 

Hydrolysis  of  organic  compounds  in  neutral 
and  acid  solutions.  S.  C.  J.  Olivier  (Chem. 
Weekblad,  1929,  26,  518 — 523). — A  review  of  the 
influence  of  the  position  and  nature  of  substituent 
groups  on  the  rates  of  hydrolysis  of  substituted 
benzyl  chlorides  and  acid  chlorides,  S.  I.  Levy. 

Autoxidation  of  quinol,  R.  Dubrisay  and 
A.  Saint-Maxen  (Compt.  rend.,  1929,  189,  694 — 
696). — The  solutions  examined  contained  25  g.  of 
quinol  per  litre  together  with  either  varying  amounts 
of  an  alkali  or  alkaline  earth  or  a  buffer  solution 
prepared  according  to  Sorensen’s  formulae.  The 
amount  of  oxidation  of  the  quinol  being  at  first 
proportional  to  time,  the  rate  thereof  has  been  taken 
as  measuring  the  catalytic  activity  of  the  various 
solutions.  The  results  indicate  that  for  alkalis  and 
alkaline  earths  the  activity  is  proportional  to  the 
hydroxyl-ion  concentration  with  an  approximately 
uniform  coefficient  of  proportionality.  With  buffer 
solutions  the  activity  varies  in  the  same  direction 
as  the  ionic  concentration,  but  with  very  varying 
coefficients  of  proportionality.  C*  A.  Silberrad. 

Kinetics  of  cell  fermentation  treated  from  the 
point  of  view  of  a  reaction  in  a  closed  space. 
V.  Mechanism  of  enzyme  action.  F,  F.  Mord 
and  J.  Weichherz  (Z.  Elektrochem.,  1929,  35,  612 — 
618). — The  rate  of  fermentation  of  dextrose  by  yeast 
has  been  investigated  under  various  experimental 
conditions.  When  the  reaction  vessel  was  revolved 
at  higher  rates  the  rate  of  fermentation  increased* 
the  outer  liquid  being  enabled  to  pass  more  rapidly 
through  the  cell  membrane*  With  more  concen¬ 
trated  solutions  of  dextrose  the  rate  of  fermentation 
attained  a  maximum  value  in  a  longer  time,  and 
afterwards  diminished  more  slowly  (cf .  Slator,  J.C.S., 
1906,  89,  133;  1910,  97,  922}.  Photomicrographs 
of  yeast  cells  before  and  after  immersion  in  30% 
dextrose  solution  for  20  min.  show  that  they  undergo 
appreciable  shrinking,  which  thereby  leads  to  the 
compression  of  the  cell  pores  and  a  reduction  in  the 
active  membrane  surface.  H.  T.  S.  Britton. 

Corrosion  of  metals.  II.  General  theory.  W. 
Palmaer  and  others. — See  B.,  1929,  921. 
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Effect  of  anions  on  the  rate  of  dissolution  of 
aluminium.  M.  Centnerszwer  and  W.  Wittand 
(Z.  Elektroehem,,  1929,  35,  695 — 701). — The  anions 
F',  CP,  Br',  and  C104'  accelerate  the  dissolution  of 
aluminium  in  hydrochloric  acid  solution,  whilst  I', 
S04",  and  N03'  retard  it.  The  action  of  the  anions 
appears  to  be  independent  of  the  cations  present. 
The  accelerating  effect  of  anions  is  greater  at  low 
concentrations  of  hydrogen  ions.  The  accelerating 
action  of  chloride  ions,  and  probably  of  other  anions, 
increases  with  concentration,  reaching  a  maximum  at 
about  3N.  Passivity  in  nitric  and  sulphuric  acid 
solutions  is  reduced  by  those  anions  which  accelerate 
the  rate  of  dissolution,  and  those  anions  which  retard 
dissolution  increase  the  passivity  of  aluminium. 

H.  T.  S.  Britton. 

Topochemical  reactions  showing  adlineation. 
E.  Pietsch,  A.  Kotovski,  and  [Frl.J  G,  Behrend 
(Z.  Elektrochem.,  1929, 35,  582— 586).— The  following 
reactions  between  a  solid  and  a  solution  visibly 
exhibit  adlineation,  in  that  the  attack  on  the  crystal 
begins  along  the  edges  and  at  the  corners  :  potassium 
dichromate  crystals  and  concentrated  sulphuric  acid 
solution,  crystals  of  either  copper  or  nickel  sulphate 
and  an  alcoholic  or  alcohol-ethereal  solution  of 
hydrogen  sulphide,  the  dissolution  of  copper  sulphate 
crystals  in  alcohol,  copper  sulphate  crystals  and  an 
alcoholic  or  alcohol-ethereal  solution  of  potassium 
thiocyanate,  copper  sulphate  crystals  and  an  aqueous- 
alcoholic  solution  of  potassium  cyanide,  potassium 
dichromate  crystals  and  an  ethereal  solution  of 
hydrogen  peroxide,  bismuth  nitrate  crystals  and  an 
ether-alcohol  mixture,  crystalline  sodium  thiosulphate 
and  an  ethereal  solution  of  ferric  chloride,  decom¬ 
position  of  manganic  alum,  dehydration  of  crystalline 
copper  sulphate  with  concentrated  sulphuric  acid, 
sodium  acetate  crystals  and  an  ethereal  ferric  chloride 
solution,  crystalline  nickel  sulphate  and  dimethyl- 
glyoxime  in  alcohol,  potassium  ferroeyanide  crystals 
and  ferric  chloride  in  hydrochloric  acid  and  ether. 

H.  T.  S.  Britton. 

Chemical  equilibrium  in  autoxidation.  A. 
Gillet  and  D.  Guirchpelu  {Compt.  rend.,  1929, 189, 
691 — 694). —Anthracene  oil  (free  from  products 
volatile  below  350 °)  in  which  25%  of  its  weight  of  coal 
dust  had  been  dispersed  was  submitted  to  the  action 
of  oxygen  or  of  oxygen  and  nitrogen  in  varying 
proportions,  at  varying  rates  at  350°,  and  (a)  the 
amount  of  oxygen  absorbed  and  (b)  the  concentration 
thereof  in  the  issuing  gases  determined ;  (a)  is  prac¬ 
tically  nil  for  this  temperature  when  the  concentration 
is  below  75%,  whilst  (6)  is  independent  of  the  rate  at 
which  the  gas  is  passed  into  the  mixture*  Similar 
results  were  obtained  for  the  oil  and  coal  separately, 
and  for  alizarin.  It  is  hence  concluded  that  for  any 
substance  liable  to  autoxidation  for  each  temperature 
there  is  an  equilibrium  pressure  of  oxygen  below 
which  it  is  not  absorbed,  C.  A.  Silberrad. 

Quantum-mechanical  explanation  of  activ¬ 
ation.  F.  London  (Z,  Elektrochem,,  1929,  35, 
552 — 555). — Theoretical,  H.  T.  S.  Britton, 

Decomposition  of  ozone  catalysed  by  chlorine, 
M.  Bodenstein  (Sitzungsber.  Preuss.  Akad,  Wise. 
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Berlin,  1929,  23,  367 — 369), — The  velocity  of  the 
thermal  decomposition  of  ozone  in  the  presence  of 
chlorine  is  given  by  the  equation  — d[03]/cft= 
MCynOsF3.  The  following  reaction  chain  is  pro¬ 
posed  :  (1)  CL, +03=010+010^  (2)  C102+03~~ 

C103+0o,  (3)  Ci03+03=C102+202,  (4)  C103+C10*= 
Cl2+302,  (5)  CIO + CIO = Cl2 + 02 .  The  velocity 

coefficients  of  the  individual  reactions  are  estimated 
to  be  il\  =  TS3x  IQ**7,  fc3=9*2xl02,  £4=l*70xl03  at 
50°.  That  of  reaction  2  is  much  greater. 

J.  A.  V.  Butler, 

Mechanism  of  the  catalytic  action  of  molybdic 
acid  on  the  reduction  of  nitric  acid  by  ferrous 
chloride  in  a  hydrochloric  acid  medium,  B». 
Hac  and  V.  Netuka  (Coll.  Czech.  Chem.  Comm.,  1929, 
1,  621 — 527). — Molybdic  acid  acts  as  a  powerful 
catalyst  in  the  reduction  of  nitric  acid  by  ferrous 
chloride.  The  catalytic  action  of  molybdic  acid  in 
the  presenco  of  a  large  excess  of  ferrous  chloride  can 
be  suppressed  by  adding  the  appropriate  quantity  of 
ferric  chloride  (about  3*0g.  FeCl3per  OT — 0*2  g.  Mo03). 
Molybdenum  pentachloride  in  QN -hydrochloric  acid 
rapidly  reduces  nitric  acid  to  nitric  oxide  even  at  the 
ordinary  temperature ;  with  molybdenum  trichloride 
the  reduction  is  also  very  rapid,  but  the  two  main 
products  are  ammonia  and  nitric  oxide .  The  catalytic 
behaviour  of  molybdic  acid  in  the  reduction  of 
nitrates  in  the  presence  of  hydrochloric  acid  with 
ferrous  chloride  is  attributed  to  the  molybdenum 
pentachloride  produced  by  the  partial  reduction  of 
the  molybdic  acid  by  the  ferrous  chloride. 

A.  I.  Vogel. 

Reactivity  of  iodine  in  organic  solutions.  II. 
F.  Feigl  and  A,  Bondi  (Monatsh.,  1929,  53  and  54, 
508—549;  cf.  A.,  1928,  1131). — The  effect  of  addition 
of  various  activators  to  the  inactive  violet  solution  of 
iodine  in  carbon  disulphide  (cf.  be.  tit.)  and  the 
reactivity  of  the  resulting  solutions  towards  silver 
saccharin  have  been  studied.  Thus,  addition  of 
benzyl  sulphide  causes  increased  production  of  silver 
iodide,  provided  the  added  sulphide  is  above  a  certain 
concentration ;  with  a  relatively  large  amount  of 
activator  quantitative  formation  of  silver  iodide  is 
observed.  Similar  activation  of  the  inactive  solutions 
of  iodine  in  carbon  tetrachloride,  tetrachloroethylene, 
and  trichloroethylene  occurs  with  benzyl  sulphide. 
Benzyl  sulphide  also  increases  the  activity  of  the 
partly  active  solutions  of  iodine  in  dichloroethylene, 
chloroform,  and  toluene  (the  results  with  toluene 
alone  vary  greatly  with  the  specimen ;  in  pure  toluene 
silver  iodide  is  formed  quantitatively).  The  brown 
solution  of  iodine  in  ether  is  not  so  reactive  as  the 
activated  carbon  disulphide  solution ;  benzyl  sulphide 
increases  the  activity  of  the  ethereal  solution.  Phenyl 
sulphide  has  practically  no  activating  effect  on  carbon 
disulphide  solutions.  Phenyl  benzyl  sulphide  is  inter¬ 
mediate  in  its  activating  effect.  The  following  sub¬ 
stances  are  all  activators  (to  varying  extents)  for 
carbon  disulphide  solutions  :  phenyl  triphenylmethyl 
sulphide,  methyl  and  ethyl  sulphides,  tetramethyl- 
tetrathiolethylene ,  the  isomeric  methyl  dithio- 
oxalates,  pyridine,  quinoline,  tetramethyldiamino- 
benzophenone,  and  N -phenylbenzaldoxime.  Little  or 
no  activating  effect  is  given  by  thiophen,  dibenzyl 
ether,  dimethylpyrone,  diphenyl  and  dibenzyl  di¬ 


sulphides,  acetophenone,  benzophenone,  diphenyl 
ether,  and  azobenzene. 

The  above  activators  are  all  known  to  form  poly¬ 
iodides  ;  benzyl  sulphide  tetraiodide  and  phenyl  tri¬ 
phenylmethyl  sulphide  tetraiodide  are  new.  The  iodine 
in  these  polyiodides  is  determined  directly  by  titration. 
The  activators  are  considered  to  serve  as  co-ordination 
centres  for  the  iodine  to  take  part  in  the  reaction. 

The  compound  formed  during  the  action  of  iodine 
on  silver  saccharin  is  N - iodosaccharin .  This  has  not 
been  obtained  in  the  pure  state,  but  it  is  shown  that 
no  reaction  occurs  between  the  silver  and  V-iodo- 
derivatives  in  presence  of  benzene.  With  silver 
phthalimide  and  the  inactive  carbon  disulphide  solu¬ 
tion  of  iodine,  little  silver  iodide  is  formed ;  silver 
succinimide  gives  a  larger  amount  of  the  iodide. 
Benzyl  sulphide  has  an  activating  influence  with  both 
metallic  derivatives.  H.  Burton. 

Mechanism  of  oxidation  processes.  XVIII. 
Activation  of  hydrogen  peroxide  by  iron.  H. 
Wieland  and  W.  Franke  (Annalen,  1929,  475, 

1 — 19 ;  cf.  A.,  1927,  944). — The  oxidising  action  of 
hydrogen  peroxide  on  arsenious,  phosphorous,  and 
hypophosphorous  acids  in  presence  of  bivalent  and 
tervalent  iron  has  been  studied  with  results  similar  to 
those  previously  observed  with  organic  acids  (he.  tit.). 
In  the  presence  of  ferrous  ions  there  is  a  primary 
oxidation  impulse,  after  which  the  rate  of  oxidation  is 
much  the  same  whether  ferrous  or  ferric  ion  is  present. 
Variation  of  concentration  of  hydrogen  peroxide  does 
not  appreciably  influence  the  primary  effect  until  high 
concentrations  are  reached,  when  a  slight  diminution 
of  the  primary  oxidation  impulse  is  observed.  Cupric 
salts  have  an  inhibiting  effect  on  the  oxidation  of 
hypophosphorous  acid  in  presence  of  ferrous  salts. 
Cuprous  salts  have  no  activating  action  similar  to 
ferrous  salts.  It  is  probable,  therefore,  that  the  effect 
of  the  cupric  salt  is  to  oxidise  ferrous  salt  to  ferric 
with  formation  of  a  cuprous  salt.  The  influence  of 
a  change  in  the  pa  value  of  the  hypophosphite  solution 
was  also  examined.  The  primary  oxidation  at  pu  0*6 
was  greater  than  at  pn  7  0,  but  both  were  less  than 
that  at  pn  4*6.  The  presence  of  dihydro xymaleic  acid 
increases  the  activation  by  ferrous  salts,  and,  at  lower 
concentrations,  the  increase  in  effect  is  approximately 
proportional  to  the  amount  added,  but  becomes  much 
less  as  the  concentration  increases.  This  behaviour 
is  comparable  with  that  observed  in  the  activation  of 
oxygen  by  ferrous  ions  (A.,  1928,  965).  Dihydroxy- 
tartaric  acid  also  catalyses  the  activation  by  ferrous 
salts,  but  not  to  the  same  extent  as  dihydroxymaleic 
acid,  so  that  activation  by  the  latter  cannot  be 
attributed  to  the  dihydroxytartaric  acid  formed. 
Thioglycollic  acid  also  causes  marked  acceleration  of 
the  primary  oxidation  impulse.  The  action  of 
hydrogen  peroxide  on  linolenic  acid,  in  presence  of 
ferrous  and  ferric  salts,  is  similar  to  that  previously 
observed  for  other  organic  acids  (A.,  1927,  944).  The 
extent  of  activation  obtained  supports  the  conclusion 
that,  contrary  to  the  opinion  of  Manchot  and  Lehmann 
(A.,  1928,  261),  the  effect  is  not  due  to  the  formation 
of  a  peroxide  of  iron,  but  to  the  formation  of  a  complex 
between  the  ferrous  ion  and  the  compound  to  be 
oxidised.  The  latter  becomes  more  readily  oxidisable, 
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whilst  oxidation  of  the  iron  is  delayed.  The  extent 
of  the  primary  oxidation  impulse  will  depend  on  the 
rate  of  formation  of  the  complex,  its  degree  of  dis¬ 
sociation,  and  the  rate  of  oxidation  of  the  acid  in  the 
complex.  M.  S.  Burr. 

Mechanism  of  oxidation  processes.  XIX. 
Combined  autoxidation  systems,  H.  Wieland 
and  W.  Frahke  (Annalen,  1929,  475,  19— 37).— The 
accelerating  influence  of  small  quantities  of  certain 
organic  acids  bn  the  autoxidation  of  hypophosphite  in 
presence  of  iron,  previously  observed  (A,?  1928,  965), 
has  been  further  investigated.  The  following  acids 
have  been  found  to  be  active  :  acetoacetic,  oxalacetie, 
acetonedicarboxylic,  benzoylacetic,  dihydroxytartario, 
and  thioglycollic  acids.  Salicylic  and  malonic  acids 
are  without  action,  and,  although  in  the  case  of 
mesoxalic  and  benzoylformio  acids  there  is  a  catalytic 
increase  of  oxygen  consumption  in  the  system  iron- 
hypophosphite,  the  effect  is  due  to  oxidation  of  the 
acid.  The  organic  acid  catalysis  at  first  increases  with 
increasing  quantity  of  acid,  but  ultimately  diminishes 
again.  Substitution  of  the  corresponding  ethyl  ester 
for  the  acid  reduces  the  effect  very  considerably.  It 
is  probable  that  even  the  small  effect  that  is  observed 
is  due  to  very  small  quantities  of  acid  set  free  by 
hydrolysis  of  the  ester.  By  measuring  the  carbon 
dioxide  evolution  in  presence  and  absence  of  hypo¬ 
phosphite,  it  has  been  shown  that  a  considerable 
amount  of  oxidation  of  the  organic  acid  takes  place  in 
the  presence  of  the  hypophosphite.  The  behaviour 
of  mesoxalic  and  benzoylformio  acids  mentioned 
above,  and  also  of  pyruvic  acid  previously  observed, 
represents  an  extreme  case  of  this  catalysis  of  the 
oxidation  of  the  organic  acid  by  the  hypophosphite. 
These  experiments  were  all  carried  out  in  solutions 
of  2?n  4*7  buffered  by  sodium  acetate  and  acetic  acid. 
The  influence  of  copper  salts  has  been  studied  in  solu¬ 
tions  of  pn  0  6,  4*7,  and  7*3,  respectively.  Copper 
sulphate  alone  causes  practically  no  autoxidation  of 
hypophosphite.  In  strongly  acid  solution  it  exer¬ 
cises  a  decelerating  action  on  the  catalytic  effect  of 
ferrous  sulphate  at  first’  but  after  about  15  min.  the 
bfehavioiir  of  the  solution  is  not  appreciably  different 
from  that  of  the  solution  containing  ferrous  sulphate 
alone.  In  the  slightly  alkaline  solution  copper 
sulphate  definitely  inhibits  the  action  of  ferrous 
sulphate.  In  the  solution  of  4*7  the  influence  of 
copper  sulphate  is  very  slight.  In  the  presence  of  the 
enolic  carboxylic  acids  previously  employed  both 
cuprous  and  cupric  ions  are  practically  as  active, 
eatalytically,  as  the  ferrous  ion,  but  do  not  bring 
about  the  primary  oxidation  impulse  characteristic  of 
the  latter.  If  ferrous  sulphate  and  copper  salts  are 
added  to  the  same  solution,  the  combined  effect  is 
greater  than  the  sum  of  the  separate  effects,  and  is 
greater  for  the  cuprous  ion  than  for  the  cupric. 
Experiments  employing  acetonedicarboxylic  acid  in 
presence  of  iron;  and  a  substrate  other  than  hypo¬ 
phosphite,  namely,  formic  acid,  alanine,  thioglycollic 
acid,  acetylenedicarboxylie  acid,  pyxogallol,  kmilose, 
or  dextrose,  indicated  no  acceleration  of  the  autoxid¬ 
ation  process.  In  the  most  favourable  cases  the  total 
effect  scarcely  reached  that  to  be  expected  from  the 
sum  of  the  separate  reactions.  The  different  behaviour 


of  hypophosphorous  acid  is  no  doubt  due  to  its  ability 
to  form  complexes.  M.  S.  Burr. 

Catalytic  decomposition  of  ammonia.  G.  M. 
Schwab  and  (Frl.)  H.-  Schmidt  (Z.  Elektrochem., 
1929,  35,  605—607). — See  this  vol.,  890. 

H,  T.  S.  Britton. 

Heterogeneous  catalysis.  F.  Haber  (Z, 
Elektrochem.,  1929,  35,  533 — 535). — A  discussion. 

H.  T.  S.  Britton. 

Hole  of  walls  of  vessels  in  gas  reactions. 
M.  Bodenstein  (Z.  Elektrochem.,  1929,  35,  535— 
539). — A  discussion.  H.  T,  S.  Britton. 

Topochemistry  of  contact  catalysis.  Ill, 
Localisation  of  catalytic  activity.  Q.  M.  Schwab 
and  E.  Pietsch  (Z.  Elektrochem.,  1929,  35,  573— 
582). — Arguments  are  adduced  to  show  that  increased 
catalytic  activity  arises  from  an  increase  in  field  and 
reactivity,  through  the  existence  of  crystal  edges, 
boundary  lines  in  a  grain  surface,  and  surface  derange¬ 
ments.  H.  T.  S.  Britton. 

Particle  formation  and  particle  action  as  a 
special  case  of  heterogeneous  catalysis.  M. 
Volmer  (Z,  Elektrochem.,  1929,  35,  555— 561).— The 
reactions  occurring  at  phase  boundaries  in  giving  rise 
to  new  phases  are  considered  to  be  autocatalytic,  and 
use  is  made  of  this  view  to  account  for  the  separation 
and  aggregation  of  particles.  H,  T.  S.  Britton. 

Orientation  of  molecules  in  the  adsorption 
layer  and  heterogeneous  catalysis.  H.  R. 
Kruyt  (Z.  Elektrochem.,  1929,  35,  539 — 549). — Ad¬ 
sorption  alone  does  not  account  for  the  catalysis  of 
organic  reactions  between  large  molecules,  but  instead 
a  definite  orientation  of  the  reacting  molecules  at  the 
surface  of  the  catalyst  must  be  postulated. 

H.  T.  S.  Britton. 

Influence  of  catalysts  and  of  heating  the  silicon 
on  solubility  of  silicon  in  hydrofluoric  acid. 
C.  Bedel  (Compt.  rend.,  1929,  189,  643—644;  cf. 
this  vol.,  758,  997). — The  solubility  of  silicon  (96%)  in 
hydrofluoric  acid  is  very  markedly  increased  by  a 
small  addition  of  copper  to  the  acid,  markedly  so  by 
additions  of  silver  or  iron,  but  is  practically  unaffected 
by  zinc,  lead,  or  aluminium.  Heating  the  silicon  to 
300°  or  550°  and  suddenly  chilling  it  [which  should 
according  to  Koenigsberger  and  Schilling  (A.,  1910, 
ii,  481)  have  transformed  it  into  allotropic  modific¬ 
ations]  had  no  effect  on  the  solubility. 

C.  A.  SlLBERRAD. 

Uniform  distribution  of  catalysts  throughout 
porous  solids.  H.  N.  Holmes  and  R.  C.  Williams 
(Coll.  Symp.  Mon.,  1928,  6,  283 — 285). — Porous  silica 
gel  was  soaked  in  a  salt  solution  and  dried ;  a  water- 
soluble  gas  was  then  admitted  to  the  gel,  which  was 
subsequently  immersed  in  water  to  allow  reaction 
within  the  capillary  pores  to  take  place. 

Chemical  Abstracts. 

Behaviour  of  gaseous  hydrogen  halides  and 
unsaturated  hydrocarbons  in  the  presence  of 
contact  substances,  J.  P.  Wibaut  (Z,  Elektro¬ 
chem.,  1929,  35,  602 — 605). — Reactions  between 
ethylene  and  propylene,  respectively,  and  hydrogen 
chloride  and  hydrogen  bromide  are  described.  Of  the 
two  hydrocarbons  propylene  is  the  more  reactive.  No 
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reaction  took  place  between  propylene  and  hydrogen 
chloride  when  passed  over  asbestos  at  18°,  but  on 
impregnating  the  asbestos  with  bismuth  chloride  a 
vigorous  reaction  ensued  with  the  evolution  of  heat 
and  the  formation  of  isopropyl  chloride.  Antimony 
trichloride  may  be  used  in  place  of  the  bismuth  salt, 
but  not  in  the  case  of  the  reaction  of  hydrogen  chloride 
with  ethylene.  Bismuth  chloride  in  the  dissolved 
state,  either  in  water  or  in  benzene,  has  no  catalytic 
properties.  If  ethylene  and  hydrogen  chloride  are 
passed  over  anhydrous  aluminium  chloride  a  com¬ 
plicated  reaction  occurs.  Propylene  and  hydrogen 
bromide  react  in  presence  of  asbestos  alone,  but  for 
ethylene  an  addition  agent  is  necessary  (cf.  Tilman, 
Diss.,  Amsterdam,  1928).  Brief  reference  is  also 
made  to  the  reactions  with  acetylene,  an  account  of 
which  is  about  to  be  published. 

H.  T.  S.  Britton. 

Oxidation  of  physiological  substances  by 
animal  charcoal.  0.  Furth  and  H.  Kattnitz 
(Monatsh.,  1929,  53  and  54,  127 — 145;  cf.  Warburg 
and  others.  A.,  1921,  i,  230;  1924,  ii,  466). — Various 
substances  have  been  treated  with  an  active  charcoal 
(Carbo  medicinalis,  Merck)  in  boiling  aqueous  solution. 
With  amino-acids  up  to  70%  of  the  nitrogen  may  be 
eliminated  as  ammonia.  The  decomposition  of 
alanine  is  studied  in  detail ;  the  effects  of  concentration, 
time  of  heating,  and  presence  of  oxygen  are  con¬ 
sidered.  The  change  occurring  is  the  formation  of 
ammonium  lactate  (cf.  Baur,  A.,  1923,  i,  97  ;  Wunderly, 
A.,  1924,  ii,  841).  The  charcoal  adsorbs  some  amino  - 
acid  but  no  ammonium  salt.  Inactivation  of  the 
charcoal  occurs  during  the  process ;  addition  of  fresh 
charcoal  to  the  filtrate  causes  renewed  decomposition. 
Amino-acids  of  high  mol.  wt.  (tyrosine,  leucine)  are 
hydrolysed  more  readily  than  alanine,  but  histidine 
and  proline  are  only  slowly  attacked.  Amides  are  not 
affected  and  proteins  only  slightly  so.  Phenols  are 
decomposed  readily,  but  dextrose  is  not  affected 
(adsorption  occurs).  Dihydro  xy  ace  tone ,  acetone,  and 
lactic  acid  are  partly  decomposed,  but  p-hydroxy- 
butyric  acid  is  destroyed  almost  completely.  Sugar 
charcoal  is  almost  as  active  towards  alanine  as  is  an 
iron -rich  animal  charcoal  (cf.  Warburg,  loc.  cit.) ; 
addition  of  iron,  copper,  manganese,  or  vanadium 
salts  diminishes  the  formation  of  ammonia  nitrogen. 

H.  Burton. 

Catalytic  power  of  active  carbons,  before  and 
after  exhaustion,  towards  hydrogen  peroxide. 
G.  Mezzadroli  and  E.  Vareton  (Annali  Chim. 
Appl.,  1929, 19,  415 — 420). — Activated  carbons  act  as 
physical  catalysts  towards  hydrogen  peroxide,  the 
decomposition  of  which  is  most  rapid  with  appula, 
this  being  followed  in  order  by  animal  charcoal,  norit 
supra  neutral,  norit  supra  acid,  industrial  norit, 
auchar,  nuchar  W,  antichromos,  and  carboraffin. 
After  being  exhausted  by  mixing  with  raw  sugar 
solution  and  filtering,  appula,  bone-black,  norit  supra, 
and  industrial  norit  lose,  but  suchar,  antichromos, 
and  carboraffin  gain,  in  catalytic  activity,  a  mean 
value  for  which  is  approached  with  all  the  materials. 

T.  H.  Pope. 

Oxidation  of  ammonia  to  calcium  nitrate  at  a 
calcium  oxide  surface.  K.  Leschewski  and  K.  A. 
Hofmann  [with  H.  Galotti]  (Ber.,  1929,  62,  [£], 


2509—2514 ;  cf.  A.,  1926,  370;  B.,  1927,  600).— In 
the  oxidation  of  ammonia  to  nitrate  at  an  alkaline 
surface,  fluctuations  in  the  yield  are  observed  owing 
to  conversion  of  ammonia  into  nitrogen.  The  last- 
named  change  occurs  exclusively  in  the  gaseous  phase 
and  on  the  walls  of  the  furnace  and  can  be  eliminated 
by  causing  intimate  contact  between  the  gas  and 
alkaline  surface  and  maintaining  the  temperature  of 
the  entering  and  emergent  gas  below  300°.  The 
reacting  ammonia  is  then  converted  exclusively  into 
nitrate,  and  nitrogen  oxides  are  not  produced  provided 
that  the  temperature  is  below  that  of  the  decomposition 
of  the  alkaline  nitrate.  As  alkaline  surface,  slaked 
lime  containing  a  small  proportion  of  the  activating 
heavy  metal  oxide  (loc.  cit.)  is  very  suitable.  The 
maximum  yield  of  nitrate,  calculated  on  ammonia 
oxidised,  is  obtained  at  300°,  but  under  these  con¬ 
ditions  there  is  a  partial  dehydration  of  the  calcium 
hydroxide  to  oxide,  which  acts  adverse^,  but  can  be 
overcome  by  suitable  addition  of  water  vapour  to  the 
gas  mixture  when  the  yield  attains  93*9% ;  addition 
of  excessive  moisture  diminishes  the  yield.  The 
absorption  of  ammonia  by  the  lime  and  its  immedi¬ 
ately  following  dehydrogenation  to  imide  are  in¬ 
fluenced  greatly  by  the  activator,  whereas  the  union 
of  imide  with  oxygen  to  nitrite  and  nitrate  is  con¬ 
ditioned  essentially  by  the  alkaline  medium.  To 
obtain  maximal  yield  it  is  necessary,  owing  to  the 
lower  alkalinity  of  the  material,  to  use  smaller  con¬ 
centrations  of  ammonia  with  calcium  hydroxide  than 
with  soda-lime.  With  a  rapid  current  of  gas,  a  portion 
of  the  imide  appears  to  be  removed  from  the  contact 
before  oxidation  to  nitrite  can  occur  and  subsequently 
to  be  decomposed  in  the  gas  phase  into  nitrogen  and 
hydrogen.  H.  Wren. 

Catalysts  for  the  formation  of  alcohols  from 
carbon  monoxide  and  hydrogen.  TV..  Decom¬ 
position  and  synthesis  of  methyl  alcohol  by 
catalysts  composed  of  zinc  and  chrornium 
oxides.  D.  S.  Cryder  and  P.  K.  Frolics. — See  B., 
1929,  934. 

Catalytic  decomposition  of  carbon  monoxide. 
III.  Is  the  so-called  X-carbide  really  formed  in 
the  iron  catalyst  ?  H.  Tutiya  (Bull.  Inst.  Phys. 
Chem.  Res.  Tokyo,  1929,  8,  609 — 613). — The  X-ray 
spectrograms  of  specimens  of  iron,  iron  carbide,  and 
ferric  oxide  used  as  catalysts  in  the  decomposition  of 
carbon  monoxide  gave  no  evidence  of  the  formation 
of  new  compounds.  The  photograms  of  samples  of 
ferric  oxide  taken  at  suitable  stages  of  the  reaction 
showed  evidence  of  the  successive  reduction  to  the 
oxides  Fe304  and  FeO,  and  later  to  Fe3C.  It  was 
found  that  almost  ail  the  lines  of  strong  intensity  which 
Hofmann  (A.,  1928,  853)  ascribed  to  the  X-carbide 
agreed  with  those  of  Fe304,  not  only  in  position,  but 
also  in  order  of  intensity ;  one  of  the  weak  lines  which 
was  not  common  to  Fe304  was  due  to  FeO,  and  two 
were  shown  by  Fe203.  F.  G.  Tryhorn, 

Catalysis  of  hydrogen  peroxide  by  tungstic 
oxide.  A.  Lottermoser  [with  W.  Eichler]  (Z. 
Elektrochem,,  1929,  35,  610 — 612).— The  decomposi¬ 
tion  of  hydrogen  peroxide  in  the  presence  of  tungstic 
oxide  satisfies  the  expression  :  dxjdt=Kx(a—x)i  and  is 
due  to  the  formation  of  the  autocatalyst,  W03,H202, 
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which  afterwards  decomposes.  The  rate  of  the  re¬ 
action  depends  on  (1)  the  mass  of  catalyst  used  and  its 
size  of  grain— the  greater  the  mass  and  the  finer  the 
particles,  the  greater  is  the  catalysis ;  (2)  the  presence 
of  foreign  substances,  e.g,,  a  trace  of  oil  has  a  strong 
retarding  action.  Gelatin,  if  in  sufficient  quantity, 
can  arrest  action ;  salts  and  especially  acids  also  hinder, 
and  the  effect  of  sodium  hydroxide  depends  on  its 
concentration.  H.  T.  S.  Britton. 

Catalytic  oxidising  action  of  platinum.  J, 
Dametos  and  K.  Maxris  (Prakt,  Acad.  Athenes, 
1928,  3,  569;  Chem,  Zentr.,  1929,  i,  3063).— Alcohol 
vapour  is  readily  oxidised  by  sodium  ehloroplatinate, 
but  not,  under  the  conditions  employed,  by  the 
potassium  compound.  A.  A.  Eldrldge. 

Catalytic  decomposition  of  hydrogen  peroxide 
by  metallic  compounds.  H,  von  Euler  and  B. 
Jansson  (Monatsh.,  1929,  53  and  54,  1014 — 1022). — 
The  velocity  coefficient  (1x10s)  (for  the  first  quarter 
of  the  reaction)  for  the  decomposition  of  0*004#- 
hydrogen  peroxide  by  a  mixture  of  0*01#-sodium 
hydroxide  and  0*00001#- copper  sulphate  solutions  is 
47  at  17° ;  k  decreases  if  more  dilute  copper  solutions 
are  used  with  the  same  concentration  of  alkali.  Addi¬ 
tion  of  glycine  to  a  mixture  of  0-002#~eopper  and 
-sodium  hydroxide  solutions  (stabilisation  of  the 
copper)  decreases  the  value  of  k  from  34  (mean)  to 
<0*2,  Addition  of  pyridine,  however,  causes  an 
increase  in  the  velocity  coefficient ;  with  pyridine  in 
absence  of  copper  there  is  no  measurable  decom¬ 
position  of  the  peroxide.  Silver  salts  in  presence  of 
ammonia  or  pyridine  have  a  more  powerful  action 
than  copper  salts.  H.  Burton. 

Catalytic  decomposition  of  aqueous  solutions 
of  formic  acid  by  platinum  metals.  IV.  E. 
Muller  and  W.  Loerpabel  (Monatsh.,  1929,  53  and 
54,  825—851). — The  effect  of  addition  of  potassium 
osmate,  sodium  chloroiridate,  chloroplatinic  acid, 
ruthenium,  rhodium,  and  palladous  chlorides  to 
aqueous  formic  acid  'solutions  (containing  a  little 
sodium  formate)  at  100°  has  been  studied.  The  rate 
of  gas  evolution  varies  greatly  with  the  metal  used, 
but  osmium  and  ruthenium  show  similarities  (induc¬ 
tion  period,  then  rapidly  increasing  gas  evolution  to  a 
maximum,  and  then  decrease).  The  induction  period 
is  not  observed  if  finely- divided  osmium  metal  is  used 
in  place  of  the  salt;  those  metal  salts  not  showing 
induction  periods  are  readily  reduced  to  the  metal. 
The  time  necessary  for  the  formic  acid-potassium 
osmate  mixture  to  reach  the  hydrogen  potential 
decreases  with  rise  of  temperature.  Addition  of 
titanous  chloride  to  the  mixture  at  60°  causes  a 
rapid  alteration  in  the  potential  (a  similar  change  is 
observed  at  70°  when  active  osmium  is  added) ;  this 
is  ascribed  to  partial  reduction  of  the  osmate  to 
metal,  which  then  catalyses  the  reduction  of  the  rest 
of  the  salt  by  formic  acid.  The  time  necessary  for 
the  formic  acid-salt  mixture  to  attain  the  hydrogen 
potential  at  100°  varies  from  0-5  min.  (Pd)  to  22  min. 
(Ru).  The  effect  of  addition  of  various  salts  on  the 
acid-osmate  mixture  is  studied.  The  induction 
period  at  100°  is  lowered  by  large  amounts  of  sodium 
formate  and  acetate,  but  is  increased  by  sodium  and 
potassium  chlorides.  The  addition  of  a  protective 


colloid  (gelatin)  to  the  acid-osmate  mixture  causes  a 
marked  diminution  in  the  rate  of  evolution  of  gas ; 
with  the  other  metallic  salts  used,  an  increased  gas 
evolution  occurs,  varying  from  7%  (Pd,  Ru)  to  730% 
(Rh).  Palladous  and  platinum  hydroxides  on  barium 
sulphate  are  more  active  than  when  used  alone. 

The  mechanism  of  the  decomposition,  namely, 
adsorption  of  hydrogen  by  the  metal  whereby  carbon 
dioxide  is  first  liberated,  and  subsequent  liberation  of 
hydrogen,  is  discussed  electronically.  BL  Burton. 

Gaseous  combustion  in  electric  discharges. 
W.  Effect  of  moisture  on  the  cathodic  com¬ 
bustion  of  carbon  monoxide  detonating  gas. 
G.  I,  Finch  and  IX  L.  Hodge  (Proe.  Roy.  Soc.,  1929, 
A,  125,  532 — 542), — By  using  the  apparatus  pre¬ 
viously  described  (this  vol,  890),  a  study  has  been 
made  of  the  combustion  of  moist  detonating  gas  (a 
mixture  of  carbon  monoxide  and  oxygen  in  equivalent 
proportions)  in  the  cathode  zone  of  a  direct-current 
discharge.  Platinum,  silver,  gold,  palladium,  tan¬ 
talum,  and  tungsten  were  employed  as  cathodes. 
Other  conditions  remaining  unchanged,  the  rate  of 
cathodic  combustion,  c,  is  determined  solely  by  the 
current,  i,  passed  by  the  discharge.  At  freely  sput¬ 
tering  cathodes  the  rate  is  practically  independent  of 
the  total  gas  pressure  and  is  retarded  by  the  presence 
of  moisture,  the  maximum  retarding  effect  being 
attained  when  the  partial  pressure  of  moisture  is 
about  3  mm.  Higher  concentrations  of  moisture,  up 
to  15  mm.,  have  no  additional  effect.  Combustion  at 
non-sputtering  cathodes,  on  the  other  hand,  is  acceler¬ 
ated  by  moisture,  and  for  any  given  partial  pressure 
of  moisture  the  ratio  oji  is  hyperbolically  related  to 
the  total  gas  pressure,  combustion  increasing  with 
decrease  of  pressure.  It  is  inferred  from  the  above 
facts  that  combustion  of  moist  “  detonating  gas  ” 
mixtures  is  determined  by  a  prior  ionisation  of  both 
constituent  gases,  that  at  freely  sputtering  cathodes 
steam  molecules  form  clusters  on  sputtered  metal 
atoms,  and  that  such  clusters  promote  combustion  by 
neutralising  the  electrostatic  forces  of  repulsion 
existing  between  similarly  charged  ions.  At  non¬ 
sputtering  cathodes  combustion  is  proportional  to  the 
number  of  separate  moisture  clusters  in  the  cathode 
zone,  and  is  effected  by  the  neutralising  of  electrostatic 
forces  of  repulsion  between  positively-charged  ions  by 
negatively-charged  water.  L,  L.  Bxrctjmshaw. 

Active  form  of  oxygen.  L.  C.  Copeland 
(Physical  Rev.,  1928,  [ii],  31,  1113). — An  active  form 
of  oxygen  is  produced  by  the  passage  of  oxygen, 
saturated  with  water  vapour,  through  a  discharge 
tube.  Density  measurements  indicate  the  presence 
of  a  dissociated  gas  and  association  to  a  heavier 
molecule.  Platinum  and  nickel  wires  glow  in  this 
gas,  but  copper  and  tungsten  appear  to  be  unaffected. 
Luminescence  results  when  iodine  or  sulphur  vapour 
is  mixed  with  the  gas.  L.  S,  Theobald. 

Decomposition  of  carbon  monoxide  in  the 
silent  electric  discharge.  E.  Ott  (J.C.S.,  1929, 
2422—2423 ;  ef.  Lunt  and  Mumford,  this  vol.,  1150).— 
Malonic  anhydride  forms  different  polymerides  under 
different  conditions,  and  the  evidence  that  the  product 
of  the  discharge  is  a  mixture  is  not  conclusive. 

J.  A.  V.  Butler. 
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Effect  of  electric  discharges  on  chemical 
reactions.  R.  Schwarz  and  W.  Kunzer  (Z.  anorg. 
Chem,,  1929,  183,  376 — 383).— The  combination  of 
sulphur  dioxide  and  chlorine  is  accelerated  by  the 
passage  of  electric  discharges.  The  observation  of 
Odling  that  sulphur  dioxide  and  bromine  unite  in 
sunlight  was  not  confirmed  by  irradiation  by  a  mer¬ 
cury  arc.  The  action  of  the  Tesla  discharge  on  certain 
reactions  has  been  studied.  No  union  of  bromine 
with  nitrogen  or  oxygen  was  observed.  The  union  of 
silver  and  bromine  was  hindered  owing  to  the  passiv¬ 
ation  of  the  silver  or  to  the  removal  of  traces  of  water 
by  the  electric  discharge. 

The  influence  of  electric  discharges  in  various  gases 
on  the  catalytic  activity  of  contact  platinum  has  been 
investigated.  Activated  oxygen  and  hydrogen  reduce 
the  activity  of  the  platinum  owing  to  the  formation  of 
oxides  and  hydrides  at  its  surface. 

J.  A.  V.  Butler. 

Gas  absorption  during  electric  discharges. 
M.  Pawlow  (Sprawoz.  Prace  Polsk.  Towarz.  Fizycz., 
1927,  3,  101 — 116 ;  Chem.  Zentr,,  1929,  i,  2859).— 
When  an  electric  discharge  is  passed  between  iron  or 
mercury  electrodes  at  a  P.D.  greater  than  600  volts 
in  nitrogen  at  a  low  pressure  the  gas  pressure  is  dimin¬ 
ished  and  nitrides  are  formed ;  when  the  discharge  is 
passed  between  iron  electrodes  in  nitrogen  admixed 
with  mercury  vapour  only  iron  nitride  is  produced. 
The  formation  of  metallic  nitrides  is  associated  with 
cathodic  sputtering.  A.  A.  Eldridge. 

Electrolytic  production  of  fluorine  from  fused 

£otassium  fluoride.  K.  Fredenhagen  and  0.  T. 

^refft  (Z.  Elektrochem.,  1929,  35,  670 — 676). — The 
attack  of  graphite  electrodes  by  a  solution  of  potass¬ 
ium  fluoride  in  hydrofluoric  acid  or  a  fused  mass  of 
potassium  fluoride  containing  an  excess  of  the  acid  is 
not  a  chemical  process,  but  one  of  mechanical  dis¬ 
integration  which  occurs  during  electrolysis.  If  the 
amount  of  hydrofluoric  acid  is  about  1*8  mols.  to 
1  mol.  of  potassium  fluoride,  moistened  anodes  of 
graphite  or  carbon  could  be  used.  Details  of  the 
apparatus  used  are  given.  The  current-potential 
curves  show  that  the  electrolysis  depends  largely  on 
the  water  content  of  the  fused  mass.  Employing  a 
dry  fused  mass  fluorine  could  be  obtained  with  a 
current  density  of  0*3  amp. /cm.2  at  10  volts,  whilst 
with  1%  of  water  and  using  a  current  density  of 
0*1  amp. /cm. 2  and  4  volts  the  water  alone  undergoes 
decomposition.  With  a  water  content  less  than  0*7  % 
the  potential  increases  rapidly.  Water  causes  the  cell 
to  become  polarised  even  at  250°  and  destroys  the 
anode,  and  the  fluorine  obtained  is  contaminated  with 
oxygen.  The  behaviour  of  platinum  and  nickel 
anodes  is  discussed.  The  E.M.F.  of  the  cell 
H2|HF,(KF)|F2,  using  platinised  platinum  electrodes 
at  0°,  is  2*768  volts  (Krefft,  Diss.,  Greifswald,  1928), 
from  which  the  heat  of  formation  of  hydrogen  fluoride, 
62*630  kg.-cal,,  is  calculated.  H.  T.  S.  Britton. 

Formation  of  zinc  nitride  in  the  electric  arc. 
K,  MaSloWski  and  H.  Regulski  (Sprawoz.  Prace 
Polsk.  Towarz.  Fizycz.,  1927,  3,  87 — 89 ;  Chem. 
Zentr.,  1929,  i,  2865). — Zinc  nitride  is  formed  by  the 
electric  discharge  between  zinc  electrodes  in  nitrogen 
at  a  pressure  below  25  mm.  The  substance,  which 


probably  has  the  formula  Zn3N2,  is  decomposed  in  a 
vacuum  at  500°.  A.  A.  Eldridge. 

Separation  of  chromium  from  solutions  of 
chromic  acid.  E.  Liebreich  and  V.  Buffer 
(Ber.,  1929,  62,  [B],  2527— 2538).— The  processes  of 
reduction,  which  occur  during  the  deposition  of 
metallic  chromium  from  chromic  acid  have  been 
investigated  by  a  U-tube  method  which  permits  the 
elucidation  of  the  individual  stages  in  a  sharply- 
defined  cathode  space  without  the  use  of  a  diaphragm. 
Bivalent  chromium  is  certainly .  produced  and  it 
appears  probable  that  deposition  of  the  metal  occurs 
by  discharge  of  the  chromous  ions.  During  elec¬ 
trolysis  in  ordinary  vessels  a  similar  cathode  zone  is 
formed  around  the  cathode  within  which  the  reduc¬ 
tion  processes  occur.  H.  Wren. 

Effect  of  current  density  on  the  hardness  of 
electro-deposited  chromium.  R.  J.  Piersol. — 1 
See  B.,  1929,  944, 

Electrolytic  deposition  of  molybdenum  at  a 
mercury  cathode.  J.  L.  Merrill  and  A,  S. 
Russell  (J.C.S.,  1929,  2389 — 2393). — The  conditions 
for  the  electrolytic  deposition  of  molybdenum  have 
been  investigated.  The  most  suitable  cathode  is 
mercury  and  the  optimum  conditions  are  :  current 
density  0-6 — TO  amp.  per  cm.2;  acidity,  T2— T4 N- 
sulphuric  acid.  Under  these  conditions  0*1  g.  of 
molybdenum  is  completely  deposited  in  about  50  min. 
and  the  use  of  a  rotating  anode  does  not  shorten  this 
time.  In  sulphuric  acid  solutions  complete  deposition 
is  obtained  at  very  low  current  densities,  whereas  in 
hydrochloric  acid  no  deposition  occurs  at  current 
densities  below  2*84  amp,  per  cm.2 

J.  A.  V.  Butler. 

Electrolytic  deposition  of  tungsten  at  a  mercury 
cathode.  K.  S.  Jackson,  A.  S.  Russell,  and 
J,  L.  Merrill  (J.C.S.,  1929,  2394— 2398).— The  con¬ 
ditions  for  the  electrolytic  deposition  of  tungsten  from 
hydrofluoric  acid  solutions,  at  a  mercury  cathode, 
have  been  investigated.  The  optimum  conditions 
are :  temperature  95° ;  acid  concentration  about 
4,6iV' ;  current  density  0*65 — TO  amp.  per  cm.2 
Hydrochloric  or  sulphuric  acid  must  not  be  present. 

J.  A.  V.  Butler. 

Order  of  removal  of  metals  from  amalgams. 
A.  S.  Russell  (J.C.S.,  1929,  2398— 2401).— The  order 
of  removal  of  molybdenum,  tungsten,  and  bismuth 
from  mercury  by  oxidising  agents  has  been  redeter¬ 
mined  with  respect  to  other  metals  the  positions  of 
which  are  known  (A.,  1926,  911).  The  revised  order 
is  :  zinc,  cadmium,  manganese,  thallium,  tin,  lead, 
bismuth,  copper,  chromium,  iron,  molybdenum,  cobalt, 
mercury,  nickel,  tungsten.  Molybdenum  and  cobalt, 
and  also  mercury  and  nickel,  lie  close  together  in  this 
series.  J.  A.  V.  Butler. 

Electrolysis  of  molten  ternary  alloys.  R. 
Kremann  [with  B.  North,  E.  I.  Schwarz,  and 
W.  Pivetz]  (Monatsh.,  1929,  53  and  54,  203—214). 
— Using  a  modified  form  of  the  apparatus  described 
by  Kremann  and  Gruber- Rehenburg  (A.,  1925,  ii> 
678)  the  effect  of  current  density  on  a  copper-tin 
alloy  (29:71)  has  been  investigated.  With  increas¬ 
ing  current  density  the  “  relative  effects  ”  (maximal 
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differences  in  the  concentration  of  the  metals  at  the 
anode  and  cathode)  and  “  absolute  effects  ”  (the  values 
of  the  relative  effects  referred  to  100  parts  of  the 
metals)  increase  up  to  a  limiting  value  of  about 
6  arap./mm,2  The  addition  of  small  amounts  of  a 
third  metal  causes  an  increased  electrolysis  effect ; 
this  does  not  increase  with  larger  amounts  of  added 
metal.  With  silver-copper-tin  alloys  an  increase  in 
current  density  again  causes  an  increase  in  the 
relative  effect.  A  limiting  value  (at  3*6  amp./mm.2) 
is  reached  with  10*84%  Ag  (31*7%  Cu;  57*4%  Sn); 
this  does  not  occur  with  lower  concentrations  of 
silver.  Similar  results  are  obtained  with  lead-copper- 
tin  alloys,  a  limit  in  the  absolute  effect  for  lead  being 
shown  at  6  amp./mm.2  and  2*9%  Pb  (28%  Cu; 
69*2%  Sn).  The  absolute  effects  at  maximal  current 
density  decrease  with  increase  of  silver  and  lead  in 
bronze  or  lead  and  tin  in  brass,  and  limiting  values 
are  again  reached.  Metallographic  examinations  of 
various  lead-copper-tin  anodes  and  cathodes  show 
that  lead  and  tin  move  to  the  anode  (silver  and 
copper  move  to  the  cathode).  H.  Burton. 

Electrochemical  behaviour  of  gold  and  platin¬ 
um  in  hydrochloric  acid  solution.  G.  Grubb 
[with  J.  Helper  and  G.  Luz]  (Z.  Elektrochem., 
1929,  35,  703 — 700).— The  following  reduction  potent¬ 
ials  have  been  determined :  QEh  of  AulAuCy  at  40° 
is  1*13±0  02  volt;  at  60* ,  1*04+0*03  volt;  0Eh  of 
AuCl/lAuCy  at  40°,  0*95+0*01  volt,  at  60°,  0*98+ 
0*02  volt:  dEh  of  AuJAuCl/  at  40°,  1*01  ±0-01  volts, 
at  60°,  0-99  4:0*01  volt.  Curves  are  given  connecting 
the  anode  potentials  with  increasing  current  densities 
of  gold  ana  platinum  anodes,  for  temperatures  rang¬ 
ing  between  20°  and  80°,  the  former  in  solutions 
containing  auric  chloride  and  hydrochloric  acid  and 
the  latter  in  hydrochloric  acid  solution.  Similar 
curves  are  given  for  gold  cathodes.  Gold  undergoes 
anodic  dissolution  at  ^=  +  1*1  to  +1*3  volts,  the 
amount  of  polarisation  depending  on  the  acid  con¬ 
tent  of  the  electrolyte  and  the  temperature.  It 
becomes  passive  at  about  £*  2*0  volts,  the  precise 
voltage  again  depending  on  the  previous  conditions. 

H.  T.  S.  Britton. 

Electrolytic  chlorination  of  benzene  in  methyl 
alcohol.  P,  Jayles  (Corapt.  rend.,  1929,  189, 
686 — 689). — A  solution  of  532  g.  of  benzene  in  2  litres 
of  methyl  alcohol  saturated  with  hydrochloric  acid, 
electrolysed  with  no  diaphragm  at  15—20°  for  28  hrs. 
by  a  current  of  8  amp.  (density  12  amp./dm.2,  total 
quantity  180  amp.-hrs.),  gave  a  yield  of  10*6%  of 
chlorobenzene  and  0*3%  of  benzene  oc-hexachloride, 
with  current  efficiency  10*5%.  With  a  diaphragm, 
but  otherwise  similarly,  250  g.  of  benzene  in  1*5  litres 
of  a  similar  solution  electrolysed  for  38  hrs.  by  a 
current  of  6  falling  to  3  amp.  (total  quantity  141 
amp.-hrs.)  gave  35*3%  of  chlorobenzene  and  0-9%  of 
benzene  a-hexachloride,  with  current  efficiency  20%. 
The  poor  yield  is  due  to  the  action  of  the  chlorine  on 
the  methyl  alcohol  producing  formaldehyde  and 
carbon  monoxide  and  dioxide.  C.  A.  Silberrad. 

Electrochemical  oxidation  of  anthracene  to 
anthraquinone ,  &  H.  Rasch  [with  A.  Lowy]. — 

See  B.,  1929,  886. 


Electrolysis  of  salts  of  organic  acids.  F. 
Fichter  (Z.  Elektrochem.,  1929,  35,  710 — 712). — A 
review.  H.  T.  S.  Britton. 

Luminescence  during  electrolysis.  N.  Harvey 
(J.  Physical  Chem.,  1929,  33,  1456 — 1459;  cf. 
Albrecht,  A.,  1928,  1307). — Luminescence  occurs  at 
the  anode  during  the  electrolysis  of  aminophthalic 
hydrazide,  at  fresh  metallic  surfaces  of  aluminium, 
zinc,  cadmium,  and  tin  when  placed  in  a  solution  of 
aminophthalic  hydrazide  in  0TAr-sodium  hydroxide, 
and  at  the  surface  of  such  solutions  when  played  on 
by  oxy-hydrogen  or  oxy-carbon  monoxide  flames. 
Luminescence  also  occurs  when  oxidising  phosphorus 
is  placed  in  a  solution  of  aminophthalic  hydrazide, 
and  is  connected  with  the  formation  and  decom¬ 
position  of  ozone.  It  is  suggested  that  this  hydrazide 
is  a  test  for  active  oxygen  and  that  the  term  galvano- 
luminescence  ”  be  used  for  luminescence  associated 
with  electrolysis.  L.  S.  Theobald. 

Quanta-yield  and  41  Ghemismus  M  in  light 
reaction.  J.  Plotnikov  (J.  Indian  Chem,  Soe,, 
1929,  6,  635 — 640).— Theoretical.  It  is  suggested 
that  the  method  of  representation  of  the  primary 
stage  of  photochemical  action  as  M+6v«M'  (activ¬ 
ated  molecule)  has  neither  a  real  nor  a  symbolical 
significance.  The  energy  of  the  light  quantum 
may  transform  itself  into  one  or  more  of  the  follow¬ 
ing  :  heat  radiation,  kinetic  energy  of  the  molecule, 
chemical  energy,  new  radiations  of  lower  energy, 
photo-electric  effect,  etc.  The  percentage  ratio  of 
the  different  forms  of  light  energy  distribution  de¬ 
pends,  not  only  on  the  reacting  wave-length,  but  also 
on  the  “  Chemismus,”  the  combined  effect  of  the 
chemical  properties  of  each  particular  compound 
individually,  the  medium,  the  temperature,  added 
catalysts,  and  other  active  and  inactive  components. 
In  exceptional  cases  only,  and  under  definite  con¬ 
ditions  of  experiment,  hv  may  be  converted  approxim¬ 
ately  completely  into  any  one  of  the  above  given 
forms  of  energy.  M.  3.  Burr. 

Mechanism  of  formation  of  chlorine  hexoxide. 
M.  Bodenstein  and  H.  J.  Schumacher  (Z.  physikal. 
Chem.,  1929,  B,  5,  233—236;  cf.  A.,  1925,  ii,  991).— 
When  a  mixture  of  chlorine  and  ozone  is  exposed  to 
light  of  such  wave-length  as  to  be  absorbed  by  the 
ozone  rather  than  by  the  chlorine,  it  is  suggested 
that  the  following  reactions  occur  :  (1)  (L+2£=(L*; 
(2)  0/+Cl2-C10+C102;  (3)  C102+03==0i03+02; 
(4)  01O3+O3=CIO2+2O2 (5a)  C103+010,=CL+ 

302 ;  (56)  cio3+cio3=a2og;  (6)  ao+cio»cas+ 

02.  Since  (5a)  has  a  large  heat  of  activation,  it 
should  become  less  important  in  comparison  with 
(56)  as  the  temperature  is  lowered,  and  it  is  in  fact 
found  that  under  these  conditions  more  chlorine 
hexoxide  is  formed ;  the  yield  is  also  increased  by 
increasing  the  surface  of  the  containing  vessel.  The 
formation  of  the  hexoxide  from  a  mixture  of  the 
dioxide  with  ozone  takes  place  in  the  two  stages 

(1)  C102+03==C103+02,  (2)  as  in  (56)  above.  The 
mechanism  of  the  photochemical  formation  of  the 
hexoxide  from  the  dioxide  alone  is  less  certain,  the 
most  probable  sequence  being  (1)  C10«+2£=C10a* ; 

(2)  010^=00+0;  (3)  0I02+0=C103;  then  “as 
(5a)  and  (56)  above.  This  would  lead  to  a  yield  of 
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1  moL  of  hexoxide  per  2  einsteins,  which  is  compatible 
with  the  observations.  F.  L.  Usher. 

Mechanism  of  the  photochemical  decom- 
position  of  chlorine  monoxide  and  of  the  chlorine- 
sensitised  decomposition  of  ozone.  H.  J. 
Schumacher  and  C.  Wagner  (Z.  physikal.  Chem., 
1929,  B,  5S  199 — 208;  cf.  Bodenstein  and  Kistia* 
kovski,  A.,  1925,  ii,  883). — The  fact  that  the  absorp¬ 
tion  of  1  light-quantum  by  a  molecule  of  chlorine  in 
the  neighbourhood  of  430  pjx  gives  rise  to  a  direct 
dissociation  into  2  atoms  enables  a  simple  mechanism 
of  the  chlorine-sensitised  decomposition  of  chlorine 
monoxide  by  light  of  this  wave-length  to  be  formul¬ 
ated,  on  the  assumption  that  CIO  is  formed  as  an 
intermediate  product.  The  complete  scheme  is : 
(1)  C\2+E=2Cl;  (2)  C1+C120=C12+C10;  (3)010+ 
ClO=Ol2+02.  If  it  is  further  assumed  that  recom¬ 
bination  of  chlorine  atoms  takes  place  only  at  the 
surface  of  the  containing  vessel,  blit  that  reaction 
between  the  CIO  molecules  occurs  at  each  collision ; 
this  mechanism  leads  to  a  quantum  yield  of  2,  in 
agreement  with  observation.  A  minimum  value  of 
58  kg.-cal,  for  the  reaction  Cl +0=010  is  deduced. 
It  is  considered  probable  that  CIO  is  also  an  inter¬ 
mediate  product  in  the  non-sensitised  decomposition 
of  chlorine  monoxide  by  light.  The  lower  quantum 
yield  (1)  observed  when  the  decomposition  takes  place 
in  carbon  tetrachloride  solution  (cf.  Bowen,  J.C.S., 
1923,  123,  1199)  is  attributed  to  the  presence  in  the 
solvent  of  impurities  which  use  up  the  chlorine  atoms, 
which  are  then  no  longer  available  for  reaction  (2) 
above.  The  intermediate  formation  of  CIO  is  further 
shown  to  explain  the  chlorine-sensitised  photo¬ 
chemical  decomposition  of  ozone.  F.  L.  Usher. 

Photochemical  formation  of  carbonyl  chloride. 
V.  Reaction  between  intensively  dried  gases. 
G.  ScHunTZE  (Z.  physikal.  Chem.,  1929,  B,  5,  368 — 
384). — The  photochemical  formation  of  carbonyl 
chloride  from  intensively  dried  chlorine  and  carbon 
monoxide  at  1  atm.  total  pressure  follows  the  same 
law  as  when  moist  gases  are  used,  no  appreciable 
retardation  of  the  reaction  being  observed ;  the 
temperature  coefficient  from  15°  to  50°  is  0-9  per  10°. 
Under  these  conditions  also  oxygen  retards  the 
reaction  on  account  of  carbon  dioxide  formation, 
which  appears  to  proceed  more  rapidly  when  the 
gases  are  intensively  dried.  H.  F.  Gillbe. 

Photochemical  action  of  complex  and  inter¬ 
mittent  light.  A.  Berthoud  (J.  Chim.  phys., 
1929,  26,  435 — 446;  cf.  Padoa  and  Vita,  A.,  1928, 
378,  1102). — The  oxidation  of  potassium  nitrite  by 
iodine  in  aqueous  solution  has  been  studied  in  yellow 
and  blue  light  separately  and  when  mixed,  and  the 
effect  shown  to  be  purely  additive,  contrary  to  the 
statement  of  Padoa  and  Vita.  It  is  considered  that 
in  cases  where  the  law  of  additivity  is  not  followed 
the  causes  are  the  same  as  those  which  give  rise  to 
departure  from  the  Grotthus-Draper  law.  In  the 
bromination  of  cinnamic  acid  and  the  oxidation  of 
hydriodic  acid  the  effect  of  increasing  the  distance  of 
the  source  of  light,  or  of  interposing  solutions  of 
nickel  sulphate  or  of  ammoniaeal  copper  sulphate, 
is  perfectly  regular.  The  effect  of  intermittent  light 
on  the  oxidation  of  hydriodic  acid  previously  studied 


(cf.  A.,  1928,  485)  has  been  re-examined,  and  found 
to  be  in  agreement  with  theory.  The  velocity 
maximum  reported  by  Padoa  and  Vita  was  not 
observed.  F.  L.  Usher. 

Photometric  and  specir  ©photometric  studies. 
VIII.  Measurements  with  the  Konig-Marten 
spectrophotometer.  K.  Schaum,  L.  Hock,  and 
W.  Dannefelser  (Z.  wiss.  Phot.,  1929,  27,  145 — 
168). — A  method  is  described  for  calibration  of  the 
Konig-Marten  spectrophotometer  whereby  the  number 
of  measurements  is  so  far  reduced  that  investigation 
of  changing  systems  may  be  effected.  Study  of  the 
reaction  between  sodium  hydroxide  and  sodium 
picrate  indicates  the  existence  of  a  light-sensitive 
reaction  which  results  in  the  formation  of  ammonia, 
but  a  similar  reaction  has  not  been  observed  with 
o-  or  2^-nikrophenol  nor  with  2:4-  or  2  :  6-dinitro- 
phenol.  H.  F.  Gillbe. 

Photochemical  studies.  EX.  Uranyl  sulphate 
as  sensitiser  for  the  photochemical  decom¬ 
position  of  oxalic  and  malonic  acids.  W.  C. 
Pierce  (J.  Amer.  Chem.  Soe.,  1929,  51,  2731 — 
2738). — The  temperature  coefficient  of  the  photolysis, 
in  presence  of  uranyl  sulphate,  of  oxalic  acid  is  unity 
and  of  malonic  acid  1*13.  The  rate  of  reaction  is 
independent  of  the  concentration  of  the  uranyl 
sulphate  when  the  latter  is  between  0* 002531  and 
0*01  AT,  but  depends  on  the  concentration  of  malonic 
acid.  In  view  of  these  results  possible  mechanisms 
for  these  reactions  are  discussed.  Reaction  may  be 
due  to  the  decomposition  of  an  intermediate  uranyl 
ion-acid  complex,  or  to  collisions  of  the  second  kind 
between  activated  uranyl  ions  and  acid  molecules. 

S.  K.  Tweedy. 

Influence  of  [light]  intensity  on  the  velocity  of 
photochemical  reaction.  A.  K.  Bhattacharya 
and  N.  R.  Dhar  (J.  Indian  Chem.  Soc.,  1929,  6, 
473 — 487 ;  cf.  A.,  1926,  1216;  1928,  378,  1198). — 
Experiments  have  been  made  to  test  the  conclusion 
that  the  velocity  of  a  true  photochemical  reaction, 
of  which  the  dark  velocity  is  negligible,  is  proportional 
to  the  square  root  of  the  intensity  of  the  incident 
radiation.  By  the  use  of  accelerators  or  retarders  it 
has  been  found  possible  to  vary  the  velocity  of  the 
dark  reactions  between  the  following  pairs  of  reagents  : 
potassium  oxalate  and  iodine,  Rochelle  salt  and 
bromine,  quinine  sulphate  and  chromic  acid,  sodium 
formate  and  iodine.  By  increasing  the  velocity  of  the 
dark  reaction,  and  exposing  it  to  radiation  which  is 
only  slightly  absorbed  by  the  reacting  system,  a  truly 
photochemical  reaction,  proportional  to  the  square 
root  of  the  intensity  of  the  incident  radiation,  or  to  the 
amount  of  energy  absorbed,  becomes  directly  pro¬ 
portional  to  the  intensity  of  the  incident  radiation. 
On  the  other  hand,  a  photochemical  reaction  directly 
proportional  to  the  intensity  of  the  incident  radiation, 
or  proportional  to  its  square,  can  be  made  proportional 
to  the  square  root  of  the  intensity  by  decreasing  the 
dark  reaction  velocity  and  increasing  the  photo¬ 
chemical  velocity.  On  the  basis  of  these  results,  the 
divergent  data  relating  to  the  photochemical  reaction 
between  hydrogen  and  chlorine  may  be  explained. 
Other  known  photochemical  reactions  are  also  shown 
to  be  in  agreement  with  the  authors’  results.  The 
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mechanism  of  photochemical  reaction  is  discussed. 
It  is  pointed  out  that  those  photochemical  reactions 
which  obey  Einstein's  law  of  photochemical  equi¬ 
valence  need  not  follow  Draper's  law,  and  conversely. 

M.  S.  Burr. 

Relation  between  the  intensity  [of  incident 
radiation]  and  the  velogity  of  the  reaction 
between  potassium  oxalate  and  bromine  in 
visible  and.  infra-red  radiations.  A.  K.  Bhatta- 
charya  and  N.  R.  Dhar  (J.  Indian  Ohem,  Soc.,  1929, 
6,  523 — 527 ;  cf.  preceding  abstract). — By  retarding 
the  dark  reaction  between  potassium  oxalate  and 
bromine  by  potassium  bromide,  it  has  been  shown 
that  the  relation  between  the  velocity  of  reaction  and 
the  intensity  of  incident  radiation,  or  the  amount  of 
energy  absorbed,  can  he  varied  approximately  from 
the  fourth  root  to  unity  as  the  ratio  of  the  thermal 
and  photochemical  velocities  increases.  Since  the 
reaction  is  markedly  accelerated  by  wave-lengths  in 
the  region  of  7304  A.,  which  cannot  atomise  bromine 
molecules,  it  is  concluded  that,  contrary  to  Berthoud’s 
conception  (A,,  1924,  ii,  327),  the  halogens  are  not, 
as  a  general  rule,  atomised  by  the  absorption  of 
radiation,  but  the  molecules  are  activated  and  then 
react,  M.  S.  Burr. 

Photosynthetic  reaction.  R.  B.  Gordon  (Ohio 
J.  ScL,  1929,  29,  131— 132).— The  scheme : 

6C55H?0OeN4Mg  (chlorophyll-6) + 6H20  — > 
60g5H720gN4Mg  (chlorophylls) + 6  02 ; 
6C5JELt0ftN4Mg+8002  — >  6C65H,0O6N4Mg+ 

C6H1206  does  not  require  the  assumption  of  the 
intermediate  formation  of  formaldehyde. 

Chemical  Abstracts. 

Irradiated  proteins.  III.  Velocity  o!  coagul¬ 
ation  by  light  of  various  proteins.  M.  Spiegel- 
Adole  [in  part  with  0.  Krumpel  and  Fernau] 
(Strahlenther.,  1928,  29,  367 — 374 ;  Chem.  Zentr., 
1929,  i,  2898—2899). — The  velocity  of  coagulation  of 
proteins  in  the  light  of  the  mercury  lamp  is  markedly 
affected  by  the  presence  of  traces  of  electrolytes  and 
by  the  age  of  the  solution  after  electro-dialysis.  The 
ultra-spectrograms  of  the  freshly-dialysed  and  the 
aged  serum-albumin  solutions  showed  no  difference. 
The  effect  of  previous  history  is  also  observed  in  the 
denaturation  of  proteins  by  radium,  and  may  depend 
on  the  autolytic  production  of  traces  of  electrolytes, 
e.g.,  ammonia.  Below  a  certain  concentration  the 
exposure  necessary  for  visible  change  increases  with 
the  dilution ;  in  more  concentrated  solutions  the 
outer  layers  protect  the  inner.  The  coagulation  of 
protein  solutions  by  radium  is  arrested  by  salts. 
Salts  also  inhibit  the  appearance  of  turbidity  when 
serum-albumin  solutions  are  exposed  to  light.  The 
velocity  of  coagulation  diminishes  in  the  order : 
pseudoglobulin,  ovalbumin,  serum-albumin. 

A.  A.  Eldridge, 

Action  of  polarised  light  on  photographic 
plates  prepared  from  colloidal  silver.  A.  Cotton 
(Compt,  rend.,  1929,  189,  599 — 603). — The  Weigert 
phenomenon  (A,,  1928,  1103)  is  obtainable  with  plates 
prepared  by  dipping  a  plate  coated  with  gelatin  con¬ 
taining  collargol  into  a  solution  of  cupric  bromide, 
chloride,  or  iodide.  Such  a  plate  exposed  for  1  hr.  to 
polarised  light  from  an  ordinary  arc  lamp  can  be 


examined  in  the  green  light  of  mercury  without  fixing, 
or  (especially  an  iodide  plate)  with  shorter  exposure 
after  development.  A  chloride  plate  can  also  be 
rendered  dichroic  by  exposure  for  18  hrs,  to  polarised 
monochromatic  light  (366  mu.  from  a  mercury  arc 
with  nickel  oxide  screen).  The  author  prefers  to 
attribute  the  phenomenon  to  anisotropy  of  distribu¬ 
tion,  rather  than  (Weigert’s  theory)  to  anisotropy  of 
shape  of  the  ultra-microscopic  silver  grains.  The 
dichroism  is,  however,  not  affected  by  a  magnetic 
field.  This,  whilst  not  negativing  the  preferred  ex¬ 
planation,  does  not  support  a  suggested  mechanism 
thereof.  C.  A.  Silberrad. 

Asymmetric  synthesis  and  the  combined 
action  of  polarised  light  and  a  magnetic  field 
on  certain  photographic  plates.  A.  Cotton 
(Compt.  rend.,  1929,  189,  657 — 660). — The  effect  of 
circularly  polarised  light  on  plates  prepared  as  pre¬ 
viously  described  {supra)  is  nil,  as  it  is  also  on  plates 
prepared  as  described  by  Zocher  and  Coper  (A.,  1928, 
573)  if  formaldehyde  be  the  reducing  agent.  The 
effect  described  was,  however,  obtained  equally 
whether  reduction  was  effected  by  lsevo-  or  dextro- 
tartrate  of  potassium  and  sodium,  and  is  thus  shown 
to  be  due  to  the  incident  light,  which  must  in  some 
way  modify  the  micelles  of  silver  according  to  the 
character  of  its  polarisation.  Further,  the  resultant 
rotatory  power  being  the  same  if  the  plate  be  turned 
over,  the  arrangement  assumed  must  resemble  that 
of  a  screw  which  progresses  as  it  turns.  Lastly,  it  is 
pointed  out  that  there  has  been  no  synthesis  of  active 
molecules,  but  merely  production  of  an  active  arrange¬ 
ment  of  molecules  in  a  medium.  The  action  of  a 
magnetic  field  previously  described  (loc,  cit.)  should 
produce  double  refraction  in  a  sensitive  layer  of 
appreciable  thickness,  but  even  so  there  would  be  no 
production  of  active  molecules.  C.  A.  Silberrad. 

Weak  points  in  the  crystal  lattice  and  the 
speck  concentration  theory  of  photographic 
sensitivity.  A.  Steigmann  (Z.  wiss.  Phot.,  1929, 
27,  76 — 78). — The  close  connexion  between  these  two 
theories  of  photographic  sensitivity  is  discussed. 

J.  W.  Glassett. 

Blackening  surfaces  of  two  slightly  sensitive 
emulsions.  H.  Arens  and  J.  Eoobrt  (Z.  wiss. 
Phot.,  1929,  27,  79 — 84). — The  blackening  surfaces, 
obtained  from  the  three-dimensional  figure  formed 
by  plotting  the  blackening  against  the  logarithms  of 
the  intensity  and  the  time  of  exposure,  have  been 
determined  for  the  Agfa  diapositive  and  kine-positive 
emulsions.  Over  normal  ranges  of  times  of  exposure 
the  Sehwarzsehild  exponent  p  remains  approximately 
equal  to  unity,  but  at  very  low  intensities  and  long 
times  of  exposure,  as  was  previously  noted  with 
desensitised  rapid  emulsions,  the  value  of  p  falls  con¬ 
siderably  and  approaches  zero.  J.  W.  Glassett, 

Photochemistry  of  the  silver  halides.  VIII. 
Silver  values  and  the  process  of  fixation  with 
sodium  sulphite.  H.  H.  Schmidt  and  F.  Pret* 
schner  (Z.  wiss.  Phot.,  1929,  27,  173 — 176). — Sodium 
sulphite  does  not  dissolve  the  silver  particles  to  any 
appreciable  extent,  and  complexes  formed  in  solution 
with  the  silver  halides  are  very  stable ;  the  fixing 
solution  may  thus  be  readily  washed  out  of  the 
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gelatin  film.  About  85%  of  the  silver  in  a  silver 
chloride- gelatin  emulsion  may  be  extracted  by  10% 
sodium  sulphite  solution,  whilst  the  remainder  is 
resent  possibly  as  atomic  silver  or  as  silver  sulphide, 
odium  sulphite  appears  to  be  the  most  satisfactory 
fixing  agent  yet  studied.  H.  F.  Gillbe, 

Function  of  gelatin  in  photographic  emulsions. 
S.  E.  Sheppard. — See  B.,  1929,  959. 

Photographic  sensitivity  of  photographic 
layers.  F.  Weigert.— See  B.,  1929,  959. 

Theory  of  photographic  light  sensitivity,  A. 
Stbxomann. — See  B.,  1929,  959. 

Mechanism  of  latent  image  formation*  F.  C. 
Toy.— See  B.,  1929,  960. 

Oxidation  of  ferrous  sulphate  in  aqueous 
solution  by  X-rays  of  different  wave-lengths. 
Determination  of  Compton  absorption.  H. 
Frioke  (Physical  Rev.,  1928,  [ii],  31,  1117;  cf.  this 
voL,  408). — The  amount  of  ferrous  sulphate  oxidised 
by  X-rays  is  independent  of  concentration  (0*01 — 
0‘00004AT),  The  change  is  considered  to  be  due  to 
a  primary  production  of  activated  water  molecules 
and  it  is  calculated  that  for  each  activated  water 
molecule  approximately  8  ferrous  ions  are  oxidised 
and  2*05  oxygen  molecules  are  reduced ;  in  gas -free 
solutions,  4T  ferrous  ions  are  oxidised.  With  solu¬ 
tions  containing  added  salts  of  light  elements,  the 
amount  of  ferrous  sulphate  transformed  is  independent 
of  wave-length  when  the  mass  coefficient  of  photo¬ 
electric  absorption  of  the  solution  is  equal  to  that  of 
air,  but  when  this  coefficient  is  larger  the  effect  of 
the  shorter  wave-lengths  becomes  increasingly  smaller. 
This  is  due  to  the  Compton  effect,  and  for  X  equal  to 
0*204  the  mass  coefficient  of  absorption  due  to  the 
production  of  Compton  electrons  equals  0*0158,  in 
agreement  with  Compton’s  theoretical  value  of  0*0156. 

L.  S.  Theobald. 

Ozonisation  and  interaction  of  oxygen  with 
nitrogen  under ^t-radiation.  S.  C.  Lind  and  D.  C. 
Bard  well  (J.  Amer.  Chem.  Soc.,  1929,  51,  2751 — 
2758).— Ozonisation  in  oxygen  flowing  past  an  a-ray 
bulb  is  higher  per  ion  pair  the  faster  is  the  rate  of 
flow  and  the  lower  is  the  intensity  of  ionisation  (cf. 
D’Olieslager,  Bull.  Acad.  Roy.  Belg,,  1925,  12,  719). 
The  yield  per  ion  pair  is  between  T5  and  2 — 2*6 
and  probably  could  never  exceed  3 — 4.  The  yield  is 
controlled  by  secondary  deozonisation  caused,  not  by 
direct  collision  of  a-particles  and  ozone  molecules, 
but  by  a  deozonising  action  of  activated  oxygen, 
either  as  ions  or  as  atoms.  Ozone,  acidic  nitrogen 
oxides,  and  nitrous  oxide  are  formed  when  mixtures 
of  nitrogen  and  oxygen  flow  past  an  a-ray  bulb,  and 
the  amount  of  acidic  oxides  formed  diminishes  with 
decrease  in  the  proportion  of  nitrogen  in  the  mixture, 
although  the  total  oxidising  power  towards  potassium 
iodide  is  practically  uninfluenced.  This  is  explained 
on  the  basis  of  ionisation  by  collision  of  the  second  kind 
proceeding  only  in  the  direction  N2++02“N2+Oa+, 

S.  K.  Tweedy. 

Chemical  effects  of  penetrating  radium  radi¬ 
ation.  XVIII,  Action  on  acetyl  and  benzoyl 
chlorides.  A.  Kailan  (Monatsh.,  1929,  53  and  54, 


153 — 164). — Prolonged  action  of  penetrating  radiation 
from  radium  on  acetyl  chloride  causes  no  change  in 
the  density,  but  the  specific  conductivity  increases. 
The  number  of  mols.  of  acetyl  chloride  undergoing 
chemical  change  (m)  is  of  the  same  order  as  the 
number  of  ion  pairs  (n)  formed,  and  mjn— 0*5.  In 
benzene  or  toluene  solution  the  density  increases  only 
slightly,  but  the  conductivity  is  unaltered ;  mjn  varies 
from  0*3  to  0*9.  Acetophenone  or  benzyl  methyl 
ketone  is  not  formed.  The  specific  conductivity  of 
benzoyl  chloride  is  30  times  as  high  after  irradiation, 
whilst  the  density  is  decreased  slightly.  Benzoic  acid 
is  produced  and  the  ratio  mjn  varies  from  0*4  to  1*6. 

H.  Burton. 

Chemical  inertia  of  the  rare  gases.  I.  Action 
of  helium  on  platinum.  H.  Damianovich  (Gaz- 
zetfca,  1929,  59,  571 — 577). — By  passing  an  electrical 
discharge  through  helium  at  low  pressures  between 
platinum  electrodes  a  diminution  of  pressure  corre¬ 
sponding  with  an.  absorption  of  helium:  was  obtained. 
Simultaneously  a  loss  in  weight  of  the  electrodes 
corresponded  with  the  deposition  in  small  vessels 
shielding  the  electrodes  of  traces  of  a  substance 
notably  different  from  platinum,  This  product  con¬ 
tained  helium  in  a  fairly  stable  condition  and  in 
considerable  amounts.  The  ratio  of  the  amount  of 
helium  absorbed  to  the  amount  of  platinum  lost 
tended  asymptotically  to  a  maximum  in  the  different 
experiments.  F.  G.  Trykorn. 

Preparation  of  dithiophosphates  and  some  new 
dithioph ospha tes .  P.  Neogi  and  M.  G,  Ghosh 
(J.  Indian  Chem.  Soc.,  1929,  6,  599— 605),— Magnes¬ 
ium  dithiophosphate,  Mg3P2S404 ,  2H20 ,  has  been 
obtained  by  the  action  of  powdered  phosphorus 
pentasulphide  on  magnesium  oxide  suspended  in  ice- 
cold  water.  The  soluble  dithiophosphates,  sodium, 
Na3PS202,llH20,  potassium,  K3PS202,4H20,  ammon¬ 
ium,  (NH4)3PS20232H20,  and  calcium,  Ca3P2S404,H20, 
have  been  prepared  by  double  decomposition  of  the 
corresponding  hydroxides  with  the  magnesium  salt. 
The  insoluble  dithiophosphates  of  barium, 
BaoP^O^lOHgO,  zinc ,  Zn3P2S404,H20,  tkallom, 
T13P2S404 1  ?3,  and  lead,  Pb3P2S404,4H»G,  have  been 
prepared  by  precipitation  of  a  soluble  salt  of  the 
corresponding  metal  with  sodium  dithiophosphate. 
Manganese,  mercuric,  thorium,  and  lanthanum  dithio¬ 
phosphates  were  also  obtained,  but  were  decomposed 
on  washing  with  ice-cold  water.  Dithiophosphates 
of  bismuth,  mercurous  mercury,  copper,  silver,  cobalt, 
nickel,  cadmium,  and  ferrous  iron  were  probably 
obtained,  but  decomposed  within  a  few  seconds  of 
precipitation.  Attempts  to  obtain  the  dithiophos¬ 
phates  of  aluminium,  zirconium,  and  molybdenum 
were  unsuccessful.  M.  S.  Burr. 

Formation  of  amminothiocyanates  in  aqueous 
solution.  I.  Simple  ammines  with  hexa¬ 
methylenetetramine  .  R.  Rip  an  and  L.  Dima 
(Bui.  Soc.  Stiinte  Cluj,  1929,  4,  413 — 430;  Chem. 
Zentr.,  1929,  i,  2993 — 2994). — Treatment  of  a  solution 
of  a  metallic  nitrate  with  alkali  thiocyanate  and 
aqueous  hexamethylenetetramine  (X)  leads  to  the 
formation  of  two  types  of  salt,  [MX2(H20)4](SCN)* 
and  [SIX2{H20)2](SCN)2,2H20,  respectively.  The  fol¬ 
lowing  compounds  were  prepared  : 
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[CoX(H20)4](SCN)25H20  ;  [ZX(H20)4](S0N)25  where  The  composition  of  precipitated  aluminium  hydroxide 
Z«Zn  or  Co ;  [CuX2](SCN)2,H20 ;  and  the  changes  occurring  when  crystalline  Al2Os, 3 H*0 

[CdX(H20)2](3CN)2 ;  [NiX2{C5H5N)^]{SCH)2>7H20;  is  heated  were  studied  by  the  X-ray  powder  method. 

[NiX(H2O}q](S0N)2J2H2O ;  The  crystalline  hydrate  of  alumina,  prepared  from 

[MnX2(C5H6N)2](SCN)2,3H20 ;  Mn(3CN)2,2X,4H20 ;  sodium  aluminate,  has  the  composition  A1203,3H20, 

[ZnX(CsH3N)4](SCN)2,3HoO ;  and  its  X-ray  pattern  differs  from  that  of  the  natural 

[ZnX(C5H5N)2](SCN)2,7H20 ;  hydrate,  gibbsito.  Alumina  precii^itated  from  alum- 

[FeX(C5H5N)3H20](«SCN)2,2H20 ;  inium  chloride  solution  with  ammonia  solution 

[FeX2(H20)4](SCN)2;  [CuX2(CcH&N)2](SCN)2.5H20 ;  varies  in  composition  and  consists  of  a  mixture  of 

[CdX{C5ff5N)4](SCN)2,2H20.  A.  A.  Eldridge.  A1203,3H20  and  A1203,H20,  the  latter  being  usually 
Influence  of  cations  of  the  alkali  metals  on  the  in  excess.  Crystalline  Al20Si3H20  loses  water  when 
precipitation  of  zinc  ferricyanide.  F.  Cut  a  (ColL  heated  at  200°,  and  at  250°  a  definite  hydrate, 
Czech.  Chem,  Comm,,  1929,  I,  538 — 550).— *  A  study  AU03,H20,  is  formed  its  X-ray  pattern  differs  from 
has  been  made  of  the  precipitation  of  zinc  ferricyanide  that  of  diaspora,  but  is  the  same  as  those  of  certain 
under  various  experimental  conditions  with  especial  bauxites.  Between  250°  and  500°  the  hydrate 
reference  to  its  precipitation  in  the  presence  of  alkali  A1203,H20  loses  water  and  y-alumina  is  formed.  At 
halides.  Brown  zinc  ferricyanide,  when  precipitated  1000°  y-alumina  begins  to  change  to  corundum  and 
from  slightly  add  (hydrochloric)  solution  of  zinc  at  1150°  the  change  is  complete.  F.  Salt. 

chloride  with  potassium  ferricyanide  in  the  cold,  has  Rhythmic  crystallisation  of  alum  in  a  meta- 
the  composition  Zn3[Fe(CN)0]2,12H2O,  whilst  the  stable  system,  C.  Hrynakovski  (Bull.  Soc. 
yellow  substance  precipitated  and  washed  in  boiling  Amis  Sci.  Poznan,  1927,  R,  49 — 52;  Chem.  Zontr., 
solution  is  anhydrous.  The  transition  point,  deter-  1929,  i,  ,  2854). — The  isothermal  crystallisation  of 
mined  dilatometrically,  is  69—70°.  The  solubility  alum  at  the  surface  of  separation  of  saturated  and 
of  zinc  ferricyanide  at  the  ordinary  temperature,  supersaturated  solutions  is  described, 
determined  iodometrieally,  is  1*24  X  10"4  mol.  per  A.  A.  Eldridge. 

litre.  Precipitation  from  zinc  chloride  solution  by  Europium  halides.  G.  Jantscii,  H.  Alber,  and 
lithium,  sodium,  potassium,  and  rubidium  ferricy ankles  H.  Grubitsoh  (Monatsh,,  1929,  53  and  54,  305 — 
in  the  cold  and  in  hot  solution  led  to  the  conclusion  311). — Anhydrous  europium  chloride,  m.  p,  623  ±1°, 
that  less  of  the  alkali  ferricyanide  is  occluded  from  the  is  obtained  by  passing  dry  hydrogen  chloride  over  the 
hot  solution  than  in  the  cold  and  that  the  proportion  hydrated  salt  at  320° ;  it  is  not  necessary  to  carry  out 
of  occluded  alkali  ferricyanide  increases  with  the  the  process  under  diminished  pressure  (ef.  Klcinheksel 
rise  in  the-  atomic  weight  of  the  alkali  metal.  With  and  Kremers,  A.,  1928,  603).  Reduction  to  europous 
rubidium  the  precipitate  formed  has  approxim-  chloride  occurs  readily  in  a  current  of  hydrogen  at 
ately  the  composition  Rb3Fe  (CN) 0,4Zn3[Fe(CN) e] .  about  500°  (cf.  Urbain  and  Bourion,  A.,  1912,  ii,  162). 
Zinc  ferricyanide  is  very  soluble  in  alkali  chloride  Reduction  of  europium  iodide  (hydrated),  alone  or 
solutions,  especially  on  warming.  These  solutions  mixed  with  ammonium  iodide,  occurs  with  hydrogen 
deposit  crystalline  compounds,  which,  for  rubidium  iodide.  Reduction  of  europium  chloride  with  a 
and  potassium  chlorides,  have  the  composition  mixture  of  hydrdjgen  and  hydrogen  iodide  gives 
Rb3[Fe(CN)g],Zn3[Fe(ON)6]  and  mainly  europous  iodide.  A  cold  solution  of  europous 

K3Fe(CN)6,4Zn3[Fe(CN)3l  (hydrated)  respectively,  iodide  is  stable;  the  oxyiodidc  separates  only  after  a 
The  substance  obtained  from  lithium  chloride  solutions  long  time.  The  electrical  conductivity  of  the  solution 
consists  of  zinc  ferricyanide  containing  a  little  gradually  diminishes  on  keeping.  H.  Burton. 

lithium  ferricyanide ;  the  compounds  deposited  from  Order  of  fractionation  of  rare-earth  bromates, 
sodium  and  ammonium  chloride  solutions  have  no  an<j  a  searcb  for  illinium.  J.  K.  Marsh  (J.C.S., 
simple  composition.  Warm  water  decomposes  these  1929)  2387— 2389}.— Discrepancies  in  the  order  of 
double  salts  into  the  alkali  ferricyanide  and  zinc  separation  of  the  rare-earth  bromates  recorded  by 
ferricyanide,  the  reaction  being  reversible.  Cadmium  previous  workers  are  ascribed  to  variations  in  the 
and  zinc  ferrieyanides  also  dissolve  in  alkali  halide  final  temperatures  of  the  cooled  fractions.  Below  20° 
solutions.  A.  I.  v  ogel,  the  order  of  increasing  solubility  is  found  to  be ; 

Additive  compounds  of  mercuric  cyanide  and  samarium  and  europium,  gadolinium,  neodymium, 
hydrated  metallic  azides.  B.  Ricca  and  F.  terbium,  praseodymium,  dysprosium,  holm ium, 
Pirrone  (Gazzetta,  1929,  59,  564 — 568). — The  com-  yttrium.  The  possibility  that  illinium  might  be 
pound  Hg(CN)2,NaN3,2H20  was  obtained  as  colourless  present  in  unusual  abundance  in  Joachirasthal 
crystals  by  mixing  solutions  of  mercuric  cyanide  and  pitchblende  has  been  disproved,  J.  A.  V.  Butler. 
sodium  azide.  By  the  action  of  suitable  metallic  Germanium.  I.  R.  Schwarz  (Ber.,  1929,  62, 
salt  solutions  on  a  solution  of  this  compound,  the  2477 — 2483) . — Dehydration  of  germanium  di* 

following  products  were^  obtained  :  Hg(GN)2,AgX3 ;  oxide,  obtained  by  hydrolysis  of  germanium  tetra- 
Hg(CH)g,Cu(N3)o ;  Hg(CN)2,Zn(N3)2 ;  chloride,  proceeds  continuously  at  10°  until  at  tension 

Hg(CN)2,Co(N3)2;  and  Hg(CN)2,Ni(N3)2%  When  0  mm.  a  product  remains  containing  3*2%  of  water, 
heated  these  compounds  decompose  with  ignition  but  corresponding  with  a  compound,  5Ge02,H20,  The 
without  explosion.  F,  G.  TryhorN.  product  is  not  further  dehydrated  when  preserved 

X-Ray  examination  of  the  effect  of  heat  on  over  phosphoric  oxide.  The  water  is  regarded  as 
aluminium  hydroxide,  A1203,3H20.  EL  P.  firmly  adsorbed  and  not  chemically  united,  since  more 
Rooksby  (Trans.  Ceram.  Soc.s  1929,  28,  399 — 404). —  water  is  attracted  when  it  is  exposed  to  moist  air. 


1408 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


Desiccation  by  the  acetone  method  yields  a  similar 
product  containing  3*3%  of  water.  Topochemieal 
decomposition  of  crystalline  sodium  germanate  by 
acids  does  not  afford  a  suitable  method  of  examining 
the  system  Ge02-H20,  since  the  dioxide  is  appreciably 
soluble  in  water  and  dilute  acids. 

Thermal  analysis  of  the  system  Li20~Ge02  discloses 
the  existence  of  lithium  metagermanate,  LioGe03,  m.  p. 
1239°,  d?  3*53,  n  1*70,  and  lithium  ortkogermmiate, 
Li4Ge04,  m.  p,  1298°.  Sodium  rmiagmnanate ,  m.  p. 
1078°,  df  3*31,  n  1*59,  is  similarly  identified  in  the 
system  Na20-Ge02,  but  there  is  no  evidence  of  the 
existence  of  the  compound  Na2Ge205.  Measurement 
of  the  degree  of  hydrolysis  of  sodium  metagermanate 
in  dilute  aqueous  solution  shows  that  german  ic  is 
appreciably  stronger  than  silicic  acid.  Barium  meia- 
germanate ,  obtained  by  precipitation  from  sodium 
metagermanate,  has  the  composition  BaGe03,5H20 
after  remaining  for  some  hours  in  contact  with  the 
solution.  A  basic  copper  salt,  2Cu0,Ge02,H20,  is 
described.  H.  Wren. 

Various  modifications  of  ammonia.  L.  Tron- 
stad  (Z.  physikaL  Chem.,  1929,  B,  5,  365 — 367). — 
The  differences  of  behaviour  exhibited  by  the  two 
modifications  of  ammonia  postulated  by  Baly  and 
Duncan  (J.C.S.,  1922,  121,  1008)  are,  by  analogy 
with  recent  observations  on  ortho-  and  para-hydrogen, 
not  necessarily  due  to  variations  of  reactivity,  but  to 
differences  of  specific  heat  and  heat  conductivity. 

H.  F,  Gillre. 

Double  sulphates  of  bismuth  with  alkali  metals. 
II.  Double  sulphates  of  bismuth  and  ammon¬ 
ium.  V.  Caolioti  and  L.  Malossi  (Atti  R.  Accad. 
Lined,  1929,  [vi],  10,  97—100;  cf.  A.,  1927,  951).— 
When  ammonium  sulphate  solution  is  added  to  a 
concentrated  solution  of  bismuth  nitrate  containing 
nitric  acid  in  the  proportions  r^juired  to  give  the 
1  :  1  and  1 :  3  bismuth  ammonium  double  sulphates 
the  compound  Bi2(S04)3,(NH4)2S04  slowly  crystallises 
out.  In  a  study  of  the  system  Bi2(S04)3~“(NH4)2S04- 
H20  at  25°,  however,  this  compound  was  not  found. 
Only  one  perfectly  anhydrous  compound  is  formed, 
viz.,  (NH4)3Bi(S04)3.  O.  J.  Waiter. 

Action  of  certain  dioxides  on  very  dilute 
aqueous  solutions  of  [potassium]  permanganate. 
G.  Rabin  (Compt.  rend.,  1929,  189,  699— 701).— The 
powdered  dioxides  of  manganese,  lead,  or  tin  decom¬ 
pose  dilute  solutions  (of  the  order  of  1  g.  per  litre)  of 
potassium  permanganate  in  mutually  similar  fashion, 
very  rapidly  at  first,  and  then  much  more  slowly. 
The  rate  is  proportional  to  the  weight  of  dioxide 
added,  and  is  increased  by  rise  in  temperature ; 
addition  of  acid  increases,  or  of  alkali  decreases  it. 
It  further  varies  with  the  physical  and  chemical 
nature  of  the  dioxide.  As  no  evolution  of  gas  occurs, 
the  action  is  attributed  to  the  oxide  passing  into 
colloidal  solution.  Calcined  alumina,  being  com¬ 
pletely  insoluble,  is  without  action. 

C.  A.  Silberrab. 

Preparation  of  a  gram  of  rhenium.  J.  Nod- 
back  and  W.  Nobdack  (2.  anorg.  Chem.,  1929,  183, 
353 — 375). — A  gram  of  pure  rhenium  has  been  pre¬ 
pared  from  660  kg.  of  Norwegian  molybdenite  having 
a  rhenium  content  of  2 — 4x10^.  Eight  methods  of 


separating  rhenium  from  molybdenum  were  tested. 
In  the  method  adopted  the  greater  part  of  the 
molybdenum  was  removed  by  five  successive  treat¬ 
ments  with  disodium  hydrogen  phosphate  in  nitric 
acid  solution,  whereby  molybdenum  is  precipitated 
as  ammonium  phosphomolybdate  and  the  whole  of 
the  rhenium  remains  in  the  solution.  After  each 
treatment  the  molybdenum  and  rhenium  remaining 
in  the  solution  were  precipitated  as  sulphides  by  the 
addition  of  yellow  ammonium  sulphide,  followed  by 
acidification  with  sulphuric  acid,  and  the  sulphides 
dissolved  in  nitric  acid.  The  final  product  was 
reduced  in  hydrogen  at  1000°,  and  nickel,  copper, 
cobalt,  and  iron  were  eliminated  by  fusion  of  the 
reduced  substance  with  sodium  hydroxide  and 
sodium  nitrate,  followed  by  washing  with  water. 
The  sulphide  precipitated  from  the  filtrate  now  con¬ 
tained  1  *9%  of  rhenium .  It  was  reduced  by  hydrogen 
and  the  easily  volatile  oxide  Re2Og  was  distilled  by 
heating  in  a  stream  of  oxygen  at  150°.  The  rhenium 
content  in  the  reduced  product  was  93*5%.  The 
final  purification  was  effected  by  repeated  reductions 
of  the  sulphide  with  hydrogen  at  1000°  followed  by 
distillation  in  oxygen  at  150°.  The  total  impurities 
in  the  metallic  rhenium  finally  obtained  are  estimated 
to  be  less  than  1(H,  J.  A.  V.  Butler, 

Finely-divided  iron  of  atomic  dimensions. 
W.  Frankenburger  and  K.  Mayrhofer  (Z.  Elek- 
trochem.,  1929,  35,  590—600;  cf.  Mittaseh  and 
Frankenburger,  this  vol.,  282). — Extremely  fine 
particles  of  iron  may  be  deposited  on  the  walls  of  a 
vessel,  cooled  by  immersion  in  either  liquid  nitrogen 
or  a  pentane  cold  bath,  by  condensation  of  iron 
vapour  obtained  from  an  iron  spiral,  which  is  heated 
by  means  of  an  electric  current,  in  an  atmosphere  of 
nitrogen  the  pressure  of  which  is  of  the  order  of  0*1 — 
0*01  mm.  No  evidence  could  be  obtained  of  any 
combination  occurring  between  the  nitrogen  and  the 
iron  under  the  conditions  of  experiment,  but  it 
occurred  with  hydrogen,  when  that  gas  in  either  the 
perfectly  dry  or  wet  state  was  substituted  for  the 
nitrogen.  The  effect  of  the  presence  of  water  was  to 
tend  to  lower  the  hydrogen  content  of  the  particles 
to  that  required  by  the  formula  Fe.H2, 

H.  T.  S.  Britton. 

Stability  of  iron-complexes.  W*  Franks 
(Annalen,  1929,  475,  37 — 42). — An  attempt  has  been 
made  to  obtain  experimental  evidence  of  the  existence 
of  the  ferrous  iron  complexes  regarded  by  Wieland 
and  Franke  (cf,  this  vol.,  1398)  as  the  cause  of  the 
iron  activation  phenomena  in  oxidation.  Pyruvic 
acid  and  ferrous  sulphate  form  a  brown  solution  which 
has  been  examined  colorimetrically  under  conditions 
of  varying  value.  The  relative  complex  formation 
apparently  diminishes  with  increasing  pK.  Under 
the  conditions  of  optimum  acidity  for  autoxidation, 
4,  about  70%  of  the  complex  present  at  pH  6*5 
remains,  whilst  at  the  pK  of  a  Jf/4  solution  of  the 
acid  alone,  f.e.,  1*5,  nearly  20%  is  left.  In  the  same 
way  the  stability  of  ferric  iron-acetic  acid  and  ferric 
iron-glycollic  acid  complexes  was  also  examined. 
The  stability  of  the  former  decreases  with  increasing 
acidity,  and  more  rapidly  than  that  of  the  ferrous 
iron-pyruvic  acid  complex.  The  maximum  colour 
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effect  in  the  ferric  iron-glycollie  acid  solution  is  at 
Pu  1'5  arid  decreases  with  both  increasing  and  de¬ 
creasing  acidity.  This  behaviour  is  probably  to  be 
ascribed  to  the  existence  of  a  complex  acid, 

M,  3,  Burr. 

Formation  of  a  carbide,  Fe2C,  by  reduction  of 
iron  oxide  with  carbon  monoxide  at  a  lower 
temperature.  W.  Gluud,  K.  V.  Otto,  and  H. 
Ritter  (Ber.,  1929,  62,  [JJ],  2483— 2485),— If  ferric 
oxide  is  heated  in  a  current  of  carbon  monoxide  at 
275°,  reduction  to  triferric  tetroxide  rapidly  occurs 
followed  by  simultaneous  deposition  of  carbon  and 
formation  of  carbide.  If  the  percentage  of  carbon  is 
plotted  against  the  time,  a  graph  is  obtained  of  which 
the  latter  portions  are  rectilinear,  showing  that 
deposition  of  carbon  is  proportional  to  the  time  and 
independent  of  the  nature  and  amount  of  substrate. 
Extrapolation  of  the  curve  indicates  the  existence  of 
a  carbide ,  Fe2C.  Confirmation  is  found  by  study  of 
the  volatilisation  of  carbide  carbon  in  hydrogen  at 
275°,  which  is  arrested  at  a  point  when  the  loss  of 
carbon  corresponds  exactly  with  the  formula  Fe2C. 
If  a  decarbonised  product  is  again  treated  with  carbon 
monoxide  for  a  shorter  period  than  is  required,  for  the 
production  of  the  carbide,  Fe2C,  and  then  with 
hydrogen,  almost  exactly  only  the  newly-added 
carbon  is  removed..  If,  however,  more  carbon  is 
deposited  than  corresponds  with  the  compound 
Fe20,  only  so  much  of  it  is  volatilised  as  corresponds 
with  Fed 

The  experimental  results  of  Fischer  and  Bahr 
(Ges.  Abhand.  Kenntn.  Kohle,  8,  265)  coincide  with 
those  of  the  authors,  and,  if  their  graphs  are  treated 
as  indicated  above,  the  existence  of  the  carbide 
Fe2C  (instead  of  Fe3C4)  is  demonstrated. 

H.  Wren. 

Oxidation  and  reduction  of  silicates  of  iron 
by  gases.  B.  Bogitch  (Compt.  .rend.,  1929,  189, 
581 — 583). — The  method  previously  employed  (this 
vol,  400)  has  been  used  to  investigate  the  oxidising 
or  reducing  effects  at  1300°  of  oxygen,  nitrogen, 
carbon  dioxide,  carbon  dioxide-monoxide  mixtures, 
hydrogen,  and  illuminating  gas  (containing  methane) 
on  iron  silicates.  The  colours  of  the  silicates  were 
found  to  vary  in  intensity  with  the  percentage  of  iron 
(0T — 10%),  but  it  is  considered  that  they  are  made 
up  of  combinations  in  varying  proportions  of  the  two 
yellow  and  two  blue  silicates.  There  are  no  silicates 
corresponding  with  the  oxides  Fe203  or  Fe304>  but 
one  of  the  blue  compounds  corresponds  with  a  sub¬ 
oxide.  J.  Grant. 

Aquopentammino-  and  diaquotetrammino- 
cobaltic  sulphates.  F.  Job  and  L.  O.  Tao  (Compt. 
rend.,  1929,  189,  641— 642).— Examination  by 

Schreinemakers ’  method  of  a  solution  of  aquo- 
pentamminocobaltic  sulphate  to  which  sulphuric 
acid  has  been  added  shows  that  for  concentrations 
of  0 — 0*5  mol,  of  acid  per  litre  the  solid  phase  is  the 
salt  itself,  and  for  2 — 4*5  mols.  of  acid  per  litre  it  is 
[Co(NH3)5H20J(S04),H304,H20  in  the  cold  and  at  50° 
[C0(NH3)5SO4]HS04j2H2().  For  other  concentrations 
the  tie-lines  are  not  concurrent,  although  nearly  so 
for  concentrations  of  4*5 — 8*5  mols.  of  acid  per  litre. 
A  similar  method  applied  to  diaquotetrammino- 


cobaltic  sulphate  indicates  the  formation  at  the 
ordinary  temperature  of  the  salts 

[Co(NH3)§(H20)2]2(S04)3,2*5H,0, 
[Co(NH3)4(H2O)J7(SO4)10HSO4,  and 
[Co(NH3)4(H20)2](304)HS04.  C.  A.  Silberrad, 

New  cobaltites  of  the  spinel  type,  S.  Holgers- 
son  and  A.  Karlsson  (Z,  anorg.  Chem.,  1929,  183, 
384 — 394). — A  series  of  cobaltites  of  the  type 
R0,Co203  (where  R  is  Cu,  Mg,  Zn,  Mn,  Ni)  has  been 
prepared  by  mixing  solutions  of  cobalt  nitrate  and 
the  nitrate  of  the  metal,  evaporating  to  dryness,  and 
heating  the  product  to  800 — 850°.  The  X-ray 
spectra  of  the  products,  examined  by  the  Debye- 
Seherrer  method,  were  all  of  the  spinel  type.  The 
unit  cell  contains  eight  molecules.  The  oxide  Co304 
prepared  in  three  different  ways  gave  similar  spectra 
and  is  therefore  CoO,Co203.  It  is  possible  that  some 
mixed  crystal  formation  occurs;  e.g.9  in  manganese 
eobaltite  the  bivalent  manganese  may  be  partly 
replaced  by  bivalent  cobalt  and  tervaleni  cobalt  by 
tervalent  manganese,  giving  (Mn,Co)0,(Mn,Co)203. 

J.  A.  V.  Butler. 

Double  salts.  XVIII.  Axnmino-oxalates.  G. 
Spacu  and  O.  Voicu  (Bui.  Soc,  Stiinte  Cluj,  1928,  4, 
154—164;  Chem.  Zentr.,  1929,  i,  3080).— The  follow¬ 
ing  complex  salts  are  described  : 

K2[Ni(C204WH,0)2],H20; 
K2[Ni(C204)2(C6H5‘CH2*NH2)2]32H  O ; 
K2Ni(C204)2  en3,3H^O ;  K JCo(C2O4)2(H<>0y,4H20 ; 
K2[Co(C204)2(C8H5-OH2‘NH2)2],2H20. 

A.  A.  Elbridoe. 

Double  salts.  XIX,  Ammines  of  double 
bromides.  G.  Sfacu  and  J.  Dick  (Bui.  Soc. 
Stiinte  Cluj,  1928,  4,  187—210;  Chem.  Zentr.,  1929, 
i,  3080 — 3081). — Three  groups  of  compounds  were 
differentiated  according  to  the  solvents  used  in  their 
preparation  :  (1)  The  compounds  (Bzd= benzidine) 
[MnBzd6]fSnBr6],2H20;  [MBzdc][SnBr6],8  or  4H20 ; 
[CoBzd6][SnBr6],4HoO ;  (2)  the  compounds 
[MnBzd5(COMe2)][SnBr6]l2H^O ; 
[NiBzd5(C0Me2)][SnBrfi],8H20 ; 

[CoBzd5(COMe2)],6H20 ; 

(3)  [NiBzd5(C.H5N)][SnBr8],8H20; 
[MnBzd5(C5H5N)][SnBr5(OH)3 ; 
[CoBzd5(C6HsN)J[SnBr5(OH)],5H20; 
[NiBzd5(C5H5N)][SnBr5(0H)],4H20. 

A.  A.  Eldridoe. 

Applications  and  limits  of  emission  speetro- 
graphic  analysis.  G.  Scheibe  (Z.  angew.  Chem., 
1929,  42,  1017— 1022).— The  principles  and  practice 
of  the  quantitative  spectrographic  analysis  of  alloys 
are  discussed,  and  the  special  value  of  this  method  for 
ascertaining  the  purity  of  metallic  copper,  lead,  zinc, 
aluminium,  and  magnesium  is  emphasised. 

H.  F.  Harwood. 

Segregation  of  analysed  samples.  G,  F. 
Smith,  L.  V.  Hardy,  and  E,  L.  Garb  (Ind,  Eng. 
Chem.  [Anal],  1929,  1,  228 — 230). — Mixtures  of 
arsenic  trioxide  with  mercuric  oxide  or  potassium 
sulphate,  ferric  oxide  and  silica,  and  ferrosoferrio 
oxide  and  magnesia  were  filled  into  a  brass  column 
and  subjected  to  mechanical  jarring  for  90  hrs, ;  in 
the  last  case  the  difference  in  density  was  artificially 
augmented  by  means  of  an  electromagnet.  Samples 
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taken  from  different  parts  of  the  column  were  then 
analysed.  The  results  indicate  that  mixtures  of 
materials  of  different  densities  if  once  mixed  to 
uniformity  following  grinding  to  pass  a  200-mesh 
sieve  cannot  be  segregated  by  jarring  or  storage  under 
vibration,  irrespective  of  the  actual  densities  of  the 
components.  Hence  in  referee  analyses  of  supposedly 
identical  samples  if  different  analysts  disagree  the 
fault  cannot  be  ascribed  to  segregation  of  the  samples, 
provided  that  these  have  been  ground  to  pass  a  200- 
mesh  sieve.  H.  F.  Harwood. 

Extension  of  methods  of  gravimetric  analysis. 
L.  Moser  (Monatsh,,  1929,  53  and  54,  39 — 47). — A 
resume  of  the  following  methods,  which  have  been 
applied  by  the  author  and  his  co-workers  to  the 
determination  of  metals  during  the  past  10  years. 
(1)  Temporary  hydrolysis  (cf.  A.,  1923,  ii,  438),  (2) 
repression  of  hydrolysis  (A.,  1922,  ii,  315),  (3)  form¬ 
ation  of  sparingly  soluble  adsorption  compounds 
with  tannic  acid,  (4)  formation  of  complexes  with 
sulphosalicylic  acid  (A.,  1925,  ii,  329),  and  (5)  thermal 
dissociation  of  ammonium  halides  (A.,  1926,  814 ; 
1927,  435).  H.  Burton. 

Determination  of  dilute  aqueous  solutions  of 
11  argyrol  f*  by  photographic  nephelometry. 
F.  Rimattei  (J.  Pharm.  China.,  1929,  [viii],  10, 
349 — 363). — An  apparatus  for  the  nephelometric 
determination  by  photographio  means  of  very  dilute 
colloidal  solutions,  e.g.f  “  argyrol/’  is  described. 
Monochromatic  light  is  used  and  is  usually  produced 
by  passing  a  beam  from  an  electric  arc  through  a 
green  filter  (Wratten  74  E),  exposures  being  made 
on  Lumiere  orthochromatic  plates.  The  determin¬ 
ations  may  be  made  either  by  the  nephelometry 
of  absorption  or  of  diffusion,  the  latter  being  the 
more  sensitive ;  both  methods  are  considerably  more 
accurate  than  visual  nephelometry.  The  differ¬ 
ence  in  the  density  of  the  deposit  on  the  photo¬ 
graphic  plate,  produced  by  light  passing  through 
solutions  of  different  titre,  can  be  easily  seen  by  the 
unassisted  eye,  whereas  no  difference  can  be  detected 
in  the  solutions  themselves.  A  “  metoquinone  ” 
developer  is  used,  the  time  of  development  varying 
from  10  to  15  min.  The  results  obtained  by  the  more 
accurate  nephelometric  diffusion  method  agree  with 
those  obtained  by  weight  to  within  4%,  using  aqueous 
solutions  of  argyrol  containing  between  1  and  2  mg. 
per  litre.  P.  G.  Marshall. 

Measurement  of  hydrogen-ion  concentration 
in  unbuffered  solutions.  I.  Adsorbent  pro¬ 
perties  of  platinised  platinum,  I.  M.  Kolthoff 
and  T.  Kameda  (J,  Amer.  Chem.  Soc.,  1929,  51, 
2888—2900). — The  adsorption  capabilities  of 
platinised  platinum  in  various  salt  solutions  were 
investigated.  In  a  hydrogen  atmosphere  the  cation 
is  adsorbed  from  a  neutral  salt  solution  and  an 
equivalent  amount  of  free  acid  is  formed  in  the 
solution  (cf.  Frumkin  and  Donde,  A.,  1927,  1021). 
Zinc  sulphate  solutions,  in  an  atmosphere  of  hydrogen, 
increased  in  acidity  to  an  extent  equivalent  to  the 
amount  of  zinc  adsorbed  by  the  platinum.  Ammon¬ 
ium  chloride  likewise  became  slightly  acid,  but  in 
oxygen  such  solutions  became  very  distinctly  acid, 
and  the  acidity  increased  the  longer  the  oxygen 


was  passed.  This  is  attributed  to  the  formation 
of  hexa-aquoplatinic  acid,  which  reacts  with  the 
ammonium  ions  present :  H2Pt( OH)  6+ 2NH4' — >- 
(NH4)2Pt(OH)R+2H\  Similar  results  were  obtained 
with  trimethylammonium  and  potassium  chlorides. 
No  acid  adsorption  from  hydrochloric  acid  occurs  in 
a  hydrogen  atmosphere,  but  in  an  oxygen  atmosphere 
there  is  equivalent  adsorption  of  hydrogen  and 
chlorine  ions.  Sodium  hydroxide  is  strongly  ad¬ 
sorbed  in  a  hydrogen  atmosphere ;  maximum  adsorp¬ 
tion  occurs  at  a  concentration  of  0*0007#.  This 
adsorption  is  increased  by  addition  of  sodium  chloride 
and  in  presence  of  large  amounts  of  the  latter  the 
maximum  disappears.  In  the  presence  of  oxygen 
the  hexa-aq  uoplatinic  acid  formed  neutralises  some 
of  the  alkali  and  only  apparent  adsorption  of  the 
latter,  therefore,  takes  place.  S.  K.  Tweedy. 

Application  of  differential  p  otentiometric 
titration  to  the  determination  of  weak  acids 
in  dilute  solution.  B.  L.  Clarke  and  L.  A.  Wooten 
(J.  Physical  Chem.,  1929,  33,  ^  1468—1480).— An 
apparatus  and  method  for  the  differential  potentio- 
metric  titration  of  weak  acids  in  concentrations  of  the 
order  0*0004#  are  described.  The  theory  of  the 
method  is  developed  and  methods  for  determining 
the  end-point  are  deduced.  Data  for  0  0004#-acetic 
acid  titrated  with  0*001  iV-barium  hydroxide  are 
given.  No  indication  of  a  second  end-point  in  the 
presence  of  quinhydrone  such  as  tliat  observed  by 
Maelrmes  and  Jones  (A.,  1927,  35)  has  been  observed. 

L.  S.  Theobald. 

Indicators.  XVI.  Sensitivity  and  stability  of 
phthaleins  and  sulphonephthaleins  to  alkali. 
A.  Thiel  (Monatsh.,  1929,  53  and  54,  1008 — 1013). — 
Comparison  of  a  series  of  analogous  phthaleins  and 
sulphonephthaleins  shows  that  the  latter  are  the 
more  stable  at  18—20°;  the  velocity  coefficients  for 
decolorisation  (cf.  this  vol.,  445)  are  in  the  ratio  of 
about  1000  :  1.  In  general,  the  sulpho-derivativcs 
are  also  more  sensitive ;  this  is  probably  due  to  the 
existence  of  a  secondary  lactonic  ion  (cf.  loc.  oil .). 
The  absorption  maxima  (lower  limiting  curve)  of  the 
sulphonephthaleins  are  about  5 — 10  my  greater  than 
for  the  analogous  phthaleins.  H.  Burton. 

D etermination  of  hydroxide  and  carbonate 
in  solutions.  J.  Linder. — Sec  B.,  1929,  895. 

Determination  of  chlorine  and  carbonyl 
chloride  in  mixtures.  S.  Pletnev  (Lab.  Praktika, 
1928,  4,  No.  2). — The  free  chlorine  is  determined  in 
one  sample  with  potassium  iodide  solution,  and  the 
total  chlorine  is  determined  in  another  sample  which 
is  collected  in  sodium  hydroxide  solution  and  treated 
with  arsenious  oxide  and  sodium  carbonate. 

Chemical  Abstracts. 

Micro -determination  of  iodine  in  organic 
material.  J.  F.  Reith  (Pharm.  Weekblad,  1929, 
66,  829—845 ;  cf.  this  vol.,  337).— The  limits  of 
sensitiveness  in  micro-determinations  of  free  iodine  in 
aqueous  solutions  are  indicated  for  various  conditions, 
and  the  effects  of  foreign  ions  are  examined.  The 
benzene  method  is  not  sufficiently  sensitive  for  general 
use.  Very  good  results  are  obtained  by  oxidation  to 
iodate  by  means  of  bromine,  and  subsequent  titration 
with  thiosulphate  of  iodine  liberated  by  the  iodate ; 
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the  presence  of  bromides  interferes  seriously.  Nitrites 
must  first  be  destroyed  by  means  of  sodium  azide. 
The  colorimetric  determination  of  a  chloroform 
extract  is  very  suitable  for  small  quantities,  but 
laborious,  and  much  affected  by  foreign  ions.  A 
colorimetric  method  based  on  oxidation  to  iodate, 
liberation  of  iodine  by  this,  and  addition  of  starch  is 
also  very  accurate.  For  determination  of  iodine  in 
potable  and  other  waters,  0*5 — 3  litres  after  addition 
of  about  2  c.c.  of  saturated  potassium  hydroxide 
solution  are  evaporated  to  50  c.c.,  filtered,  and  the 
solution  evaporated  to  dryness  with  potassium  nitrate. 
The  residue  is  ignited,  taken  up  in  water,  and  the 
filtration,  evaporation,  and  ignition  are  repeated.  The 
white  residue  is  extracted  with  alcohol,  the  extract 
evaporated,  and  iodine  determined  in  the  residue  by 
the  bromine  oxidation  method.  The  necessary 
recautions  are  described  in  detail.  Methods  of 
etermination  for  soils  are  discussed.  For  urine,  it  is 
recommended  to  ignite  the  evaporation  residue  with 
a  mixture  of  potassium  nitrate  and  carbonate ;  nitrite 
is  destroyed  before  the  determination  of  iodine  in  the 
final  mass.  S.  L  Levy. 

Stabilised  starch  indicator.  M.  S,  Nichols 
(Xnd.  Eng.  Chem.  [Anal.],  1929,  %  215).— 50  G.  of 
potato  starch,  mixed  to  a  thin  paste  with  250  c.c.  of 
cold  water,  are  added  gradually  to  20  litres  of  boiling 
water,  and  the  solution  is  boiled  with  continual 
stirring  for  a  further  15  min.  After  partial  cooling, 
25  g.  of  salicylic  acid  are  added,  and  dissolved  by 
stirring.  The  reagent  thus  prepared  keeps  almost 
indefinitely,  even  although  exposed  to  air,  and  is  very 
sensitive.  2  C.c.  are  required  for  a  200  c.c.  titration. 

H.  F.  Harwood. 

Titration  of  soluble  iodides  in  colloidal  silver 
iodide.  R.  B.  Smith  and  W.  G.  Christiansen. — 
See  B.,  1929,  909. 

Reduction  reactions  with  calcium  hydride.  X. 
Rapid  determination  of  sulphur  in  insoluble 
sulphates.  W.  F.  Caldwell  %vith  F,  C.  Kraus- 
koff  (J.  Amer.  Chem.  3oe.,  1929,  51,  2936 — 2942). — • 
Heating  with  calcium  carbide  will  not  quantitatively 
reduce  sulphates  to  sulphides.  By  observing  certain 
precautions  non-volatile  sulphur  compounds  free 
from  metals  which  form  acid-insoluble  sulphides  may 
be  quantitatively  reduced  to  sulphides  by  fusion  with 
calcium  hydride ;  the  sulphur  may  be  determined  in  the 
fused  mass  by  iodometric  titration  :  MS04+2CaH2= 
MS + 20aO + 2H20 ;  MSO^+4CaH2-MS+4CaO+ 
4H2;  CaH2-^Ca+2H;  MS+Ca-CnS+M.  With 
regard  to  the  last  two  of  these  equations  it  was  found 
that  fusion  of  sodium  thiosulphate  with  calcium 
hydride  yields  some  metallic  sodium. 

8.  K.  Tweedy. 

P otentiometric  titration  of  sulphuric  acid. 
3.  Linda  and  J.  Ettinger  (Rocz.  Chem.,  1929,  9, 
504 — 522). — Sodium  hydroxide  solution  and  not  acid 
should  be  used  in  the  burette  in  the  potentiometrie 
titration  of  sulphuric  acid,  as  the  error  due  to  carbon 
dioxide  is  thereby  minimised,  and  the  solution  should 
be  strongly  agitated  in  order  to  reduce  the  time  neces¬ 
sary  for  supervention  of  equilibrium.  The  disturbing 
influence  of  carbon  dioxide  is  considerably  less  than 
in  using  calorimetric  methods  of  titration,  and  the 


potentiometrie  method  has  the  further  advantage  of 
permitting  the  accurate  titration  of  0*01A7-solutions. 
Identical  results  are  obtained  using  calomel  or  zero 
electrodes.  It  is  of  importance  that  the  alkali 
solution  be  standardised  under  the  same  temperature 
conditions  as  are  applied  during  titration. 

R>  Trttszkowski. 

New  is  amorphous  series  of  fluorine  com¬ 
pounds.  H.  Caron  and  L.  Vanbockstael  (J. 
Pharm.  Chim.,  1929,  [viii],  10,  301 — 308). — A  more 
detailed  account  of  work  already  reviewed  (this  vol., 
526).  Micro-methods  for  the  detection  of  small 
quantities  of  sulphuric  acid  in  hydrofluoric  acid  and 
of  sulphuric  acid  and  aluminium  in  hydroflu osilicic 
acid  are  given.  A.  A.  Goldberg. 

Turbidimetrie  determination  of  sulphate  in 
chromium-plating  baths.  L.  E.  Stout  and  A.  W. 
Petchaft.— See  B.,  1929,  901. 

Determination  of  sulphate  in  chromic  acid  and 
in  chromium-plating  baths.  H.  H.  Willard  and 
R.  Sghneidewind, — See  B.,  1929,  895. 

Determination  of  small  quantities  of  selenium 
in  ores.  E.  T.  Erickson. — See  B.,  1929,  899. 

Rapid  determination  of  nitrogen.  F.  M. 
Wieninger  and  M.  Lindemann. — See  B.,  1929,  939. 

Micro-determination  of  nitrates  and  nitrites. 
K.  Woidich  (Oesterr.  Chem.-Ztg.,  1929,  32,  ] 83)*— 
Devarda’s  reduction  method  has  been  adapted  for 
micro-chemical  purposes,  a  determination  requiring 
only  20  min,  A  special  form  of  apparatus  used  for  the 
reduction  and  distillation  is  described,  the  ammonia 
formed  being  collected  in  O’OSWsulphurie  acid,  and 
titrated  with  0‘02AT-sodium  hydroxide.  In  the 
determination  of  nitrates  and  nitrites  in  water,  the 
total  ammonia  formed  by  reduction  is  collected  in 
water  and  determined  colorimetrieally  in  the  usual 
way,  the  nitrite  being  subsequently  determined 
colorimetrieally  in  a  separate  sample. 

H.  F.  Harwood. 

Molybdenum-blue  method  for  micro-deter¬ 
mination  of  phosphate  and  arsenate  ions.  G. 
Deniges. — See  B.,  1929,  939. 

Determination  of  carbon  dioxide  in  gases 
containing  acetylene.  H.  Friedrich. — See  B., 
1929,  877. 

Determination  of  alkalis  in  minerals  by  the 
interferometer.  G.  Burger  (Monatsh,,  1929,  53 
and  54,  985 — 988). — Using  Lowe’s  interferometer  with 
distilled  water  as  a  comparison  liquid  the  curve  for  the 
system  4%  sodium  chloride~4%  potassium  chloride 
has  been  determined.  The  minerals  studied  (potash 
felspar,  sanidine,  natrolite,  deep-sea  earth,  and 
kainite)  are  ignited  with  ammonium  chloride  and 
calcium  carbonate,  the  calcium  is  removed  as 
carbonate  or  oxalate,  and  the  residue  ignited  re¬ 
peatedly  with  small  amounts  of  hydrochloric  acid 
(if  sulphate  is  present  this  is  removed  as  barium 
sulphate).  The  dry  residue  is  dissolved  in  water  to  a 
4%  solution  and  its  composition  determined  gravi- 
metrically  and  ihterferometrieally.  The  two  sets  of 
values  are  in  good  agreement.  H.  Burton. 
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Determination  of  true  sodium  content  of 
calcium  carbonate  intended  for  use  in  the 
Lawrence  Smith,  method  for  alkalis,  E.  R. 
Caley  (Ind.  Eng.  Chem.  [Anal.],  1929,  1,  191 — 192). 
— The  usual  method  of  weighing  the  residue  obtained 
by  extracting  the  calcium  carbonate  with  water  gives 
untrustworthy  results.  It  is  preferable  to  dissolve 
2  g.  of  the  material  in  hydrochloric  acid,  evaporate  the 
solution  to  dryness,  take  up  the  residue  with  2  to  3 
c.c.  of  water,  and  determine  the  sodium  directly  by 
precipitation  with  magnesium  uranyl  acetate  solution 
(this  vol.,  900).  H.  F.  Harwood. 

Determination  of  calcium  and  magnesium  in 
aluminium  containing  other  alloying  elements. 
K.  Steinhauser. — See  R.,  1929,  899. 

Rapid  detection  of  the  metals  of  group  II  : 
arsenic,  antimony,  tin,  mercury,  bismuth,  lead, 
copper,  and  cadmium,  by  means  of  organic 
reagents.  6.  Sensi  and  S.  Seghezzo  (Annali 
Chim.  AppL,  1929,  19,  392 — 396). — For  separating 
the  sulphides  of  the  metals  of  group  II,  a  reagent 
prepared  by  adding  10  g.  of  sodium  hydroxide  to 
100  c.c.  of  20%  sodium  sulphide  solution  free  from 
sulphates  is  recommended.  The  separate  metals  may 
then  be  detected  by  organic  reagents. 

T.  H.  Pope. 

Use  of  phenolic  acids  in  the  detection,  separ¬ 
ation,  and  determination  of  metals.  I.  Separ¬ 
ation  of  2A  group  (analytical)  metals.  P.  N. 
Das-Gupta  (J.  Indian  Chem.  Soe.,  1929,  6,  627 — 
633).— The  action  of  tannic,  gallic,  and  2  : 4-dihydroxy- 
benzoic  acids  on  the  nitrates,  chlorides,  acetates,  and 
sulphates  of  the  metals  of  group  2 A  has  been  studied, 
and,  as  a  result,  alternative  methods  for  the  qualitative 
separation  of  the  metals,  using  gallic  acid  when  the 
metals  are  first  precipitated  as  sulphides,  and  2  : 4-di¬ 
hydro  xy benzo ic  acid  when  precipitation  of  sulphides 
is  unnecessary,  have  been  devised.  These  methods  are 
based  on  the  following  experimental  data :  (1)  in  dilute 
nitric  acid  solution  gallic  acid  completely  precipitates 
bismuth,  whilst  lead,  copper,  and  cadmium  are 
unaffected;  (2)  in  neutral  or  faintly  acid  (nitric) 
solution  gallic  acid  and  sodium  acetate  precipitate 
lead  and  copper  completely ;  (3)  in  neutral  or  dilute 
nitric  acid  solution  hydrogen  peroxide  and  ammonia 
precipitate  lead  completely,  whilst  copper  remains  in 
solution ;  (4)  in  dilute  nitric  acid  solution  of  the  metals 
2  :  4-dihydroxy  benzoic  acid  precipitates  completely 
mercury  alone  of  all  the  group,  the  remaining  metals 
then  being  separable  by  (1),  (2),  and  (3). 

M.  S.  Burr. 

[Use  of  hexamethylenetetramine  in]  micro - 
chemical  analysis.  I.  M.  Korenman  (Pharm. 
Zentr.,  1929,  70,  709 — 714;  cf.  this  vol.,  286). — A 
10%  solution  of  hexamethylenetetramine  yields 
crystalline  precipitates  with  many  phenols,  such  as 
resorcinol  and  pyrogallol ;  0*0003  mg.  of  the  latter 
may  thus  be  detected  under  the  microscope.  A 
mixture  of  hexamethylenetetramine  with  an  equi- 
molecular  amount  of  ammonium  thiocyanate, 
potassium  bromide,  or  potassium  iodide  forms  a  more 
sensitive  reagent  for  the  micro-chemical  detection  of 
the  heavy  metals  than  hexamethylenetetramine  alone, 
the  iodide  mixture  giving  the  best  results.  This 


reagent  is  especially  sensitive  for  antimony  and  bis¬ 
muth,  somewhat  less  so  for  mercury,  lead,  copper, 
cadmium,  and  tin.  Oxidising  agents  must  be  absent, 
as  these  cause  precipitation  of  periodides  of  hexa¬ 
methylenetetramine.  H,  F.  Harwood. 

Detection  of  heavy  metals  by  means  of  11  di- 
thizone  M  (diphenylthiocarbazone).  H.  Fisciier 
(Z.  angew.  Chem.,  1929,  42,  1025 — 1027). — Dithizone 
forms  coloured  complex  compounds  with  many 
metals,  all  of  which,  except  manganese  and  the  metals 
of  the  eighth  group,  belong  to  the  sub-groups  of  the 
periodic  classification.  These  compounds  are  charac¬ 
terised  by  insolubility  in  water  and  ammonia  solution, 
and  ready  solubility  in  many  organic  solvents  such  as 
carbon  tetrachloride  and  carbon  disulphide  (except  in 
the  case  of  the  silver  and  gold  compounds).  Dithizone 
is  soluble  in  carbon  tetrachloride  or  disulphide  to  a 
bright  green  solution,  and  if  a  very  dilute  solution  of 
the  reagent  be  shaken  with  an  almost  neutral  aqueous 
solution  of  one  of  the  above  metals  a  sharp  change 
of  colour  in  the  non- aqueous  layer  results ;  0*001  mg. 
of  metal  per  c.c.  of  solution  can  thus  be  detected. 
The  metal  may  be  identified  by  comparison  of  the 
colour  produced  with  that  of  known  standards. 
Owing  to  the  varying  affinities  of  the  metals  for  the 
reagent,  it  is  possible  to  detect  certain  metals  in  the 
presence  of  others,  e.g.}  silver  in  presence  of  all  other 
metals  except  gold,  mercury,  and  the  platinum 
metals,  and  zinc  in  presence  of  iron,  cobalt,  and  nickel. 
Addition  of  an  excess  of  potassium  cyanide  to  the 
aqueous  solutions  of  the  metals  prevents  the  reaction 
with  dithizone  except  in  the  case  of  lead  and  tin. 
Traces  of  cobalt  in  presence  of  nickel  may  be  detected 
by  the  addition  of  a  very  dilute  ammoniacal  solution 
of  the  reagent  to  a  similar  solution  of  the  two  metals ; 
if  cobalt  be  present  an  intense  reddish -violet  coloration 
results.  H,  F.  Harwood. 

Determination  of  zinc.  G.  Spaou  and  J.  Dick 
(Bui.  Soc.  Stiinte  Cluj,  1928,  4,  177—181 ;  Chem. 
Zentr.,  1929,  i,  2905).— A  modification  (cf.  A.,  1928, 
608)  consists  in  weighing  the  complex  salt 
|  Zn(C6H5N)2](SCN)2  after  washing  it  with  alcohol  or 
ether  and  drying  it  in  a  vacuum.  A.  A.  Eldridge. 

Rapid  gravimetric  determination  of  cadmium 
as  oxalate.  J.  Dick  (Z.  anal.  Chem.,  1929,  78, 
414 — 417). — The  cadmium  is  precipitated  by  the 
addition  of  a  slight  excess  of  ammonium  oxalate  to  the 
cold,  neutral  solution  of  the  sulphate  or  nitrate, 
followed  by  one  third  the  volume  of  95%  alcohol. 
After  15  min.  the  precipitate  is  filtered,  and  washed 
successively  with  50%  alcohol,  95%  alcohol,  and  ether. 
It  is  then  dried  for  2  to  3  min.  in  a  vacuum  and 
weighed  as  CdC204,3H20.  The  method  is  not 
available  in  the  presence  of  alkalis,  chlorides,  or  large 
amounts  of  ammonium  salts.  H.  F.  Harwood. 

Cadmium  as  reducing  agent  in  chemical 
analysis.  H,  EgnIsr  (Svensk  Kem.  Tidskr.,  1929, 
41,  240 — 243). — The  use  of  electrolytically  prepared 
cadmium  as  a  reducing  agent  in  quantitative  analysis 
is  advocated,  and  a  suitable  form  of  reductor  is 
described.  Cadmium  offers  the  advantages  over 
zinc  that  reduction  takes  place  readily  in  the  cold 
and  is  complete  after  a  few  minutes,  and  the  quantity 
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of  reducing  agent  required  is  much  less  than  when 
zinc  is  used.  The  following  procedure  is  recommended 
for  the  determination  of  phosphoric  acid.  The 
phosphoric  acid  is  precipitated  by  Lorenz’  method 
(A.,  1901,  ii,  278),  filtered  through  a  glass  filter 
crucible,  washed  with  a  sulphuric  acid  solution  of 
ammonium  sulphate,  and  redissolved  in  ammonia. 
An  excess  of  sulphuric  acid  is  added,  and  the  solution 
passed  through  the  reductor  and  received  in  a  solution 
containing  iron  alum  and  sulphuric  and  phosphoric 
acids  which  prevents  reoxidation  of  the  reduced 
molybdenum.  The  liquid  is  then  titrated  with 
permanganate  solution  which  has  been  standardised 
against  a  pure  phosphate.  H.  F.  Harwood. 

Micro-chemical  reactions  of  salts  of  certain 
heavy  metals.  I.  M.  Kobe n man  (Pharm.  Zentr., 
1929,  70,  693 — 695) . — Meuriee’s  test  for  cadmium 
with  potassium  bromide  and  brucine  sulphate  (A., 
1926,  703)  has  been  applied  to  the  micro-chemical 
detection  of  that  element,  and  the  action  of  the 
reagents  on  other  heavy  metals  investigated. 
Cadmium,  mercury,  bismuth,  and  antimony  salts  all 
yield  characteristic  crystalline  precipitates  under  the 
microscope,  and  0*0003—0*0005  rug.  of  these  metals 
may  thus  be  detected ;  metals  which  form  insoluble 
sulphates  or  bromides  and  substances  which  react 
with  brucine  sulphate,  such  as  nitrous  acid  or  potassium 
hydroxide,  must  be  absent.  H.  F.  Harwood. 

Rapid  determination  of  lead.  P.  F.  Thompson. 
— See  IB.,  1929,  943. 

Gravimetric  macro-  and  micro-chemical 
determination  of  copper.  G.  Space  and  G.  Sueur 
(Z.  anal  Chem.,  1929,  78,  329—334).— The  complex 
compound  [Hgl4](0u  enp)  which  has  been  previously 
utilised  for  the  determination  of  mercury  (cf.  this 
vol.,  901)  may  also  be  employed  in  the  determination 
of  copper.  The  copper  solution  is  neutralised  with 
ethylenedi amine,  and  a  slight  excess  is  added,  together 
with  2  g.  of  ammonium  thiocyanate  and  2  g.  of  potass¬ 
ium  iodide.  The  solution  is  heated  to  boiling  and 
the  copper  precipitated  with  a  hot,  concentrated 
solution  of  potassium  mercuric  iodide.  The  whole  is 
kept  until  cold,  being  frequently  stirred  meanwhile, 
the  precipitate  transferred  to  a  Gooch  crucible  with  a 
dilute  solution  of  the  precipitants,  washed  with  alcohol 
and  ether,  and  dried  for  10  min.  in  a  vacuum.  The 
method  gives  excellent  results  In  the  micro -chemical 
determination  of  copper,  as  the  final  precipitate 
contains  only  7*127%  of  the  metal. 

H.  F.  Harwood. 

Poiemtiometric  titration  of  mercurous  ion  with, 
ammonium  oxalate  and  its  application  to  the 
determination  of  chromate.  G.  Mayr  and  G. 
Burger  (Monatsh.,  1929,  53  and  54,  493—497),— 
Electrometric  titration  of  mercurous  nitrate  with 
ammonium  oxalate  in  presence  of  metallic  mercury 
gives  values  which  are  in  good  agreement  with  the 
electrolytic  measurements.  The  titration  is  not  sharp 
if  the  acid  or  salt  (e*g,,  sodium  nitrate)  concentrations 
are  too  large.  For  the  determination  of  chromate 
the  neutral  chromate  solution  Is  treated  with  an  excess 
of  slightly  acid  mercurous  nitrate  solution,  whereby 
the  basic  salt,  Hg0s6Hg2Cr04,  is  precipitated  (cf, 
Fiehter  and  Oesterheld,  A.,  1912,  ii,  ^  66).  I  he 
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mercurous  ions  remaining  in  tho  filtrate  are  titrated 
potentiomctrically.  The  results  agree  well  with  those 
determined  gravimefcrically.  The  application  of  the 
method  to  tho  determination  of  chromium  in  a 
chrome-iron  mineral  is  described.  H.  Burton. 

Determination  of  mercuric  iodide  by  iodate 
reactions.  F.  G,  Brockman,— See  B,,  1929,  909. 

Titration  of  mercurial  preparations  used  in 
pharmacy.  A.  Wbiilk, — See  B.,  1929,  957. 

Determination  of  aluminium  in  plants.  I. 
Use  of  aurintricarb oxylic  acid  for  the  colorimetric 
determination  of  aluminium.  O.  B.  Winter, 
W.  E.  Thrun,  and  0.  D,  Bird  (J.  Amer.  Chem.  Soe,, 
1929,  51,  2721—2731), — The  colorimetric  determin¬ 
ation  of  aluminium  by  means  of  aurintricarboxylic 
acid  has  been  modified  so  that  samples  containing 
0*005 — 0*07  mg.  of  aluminium  may  be  compared 
against  the  same  standard,  the  amount  of  aluminium 
present  being  read  directly  from  a  curve.  The 
maximum  colour  intensity  is  attained  when  the  of 
the  solution  is  4 ;  the  pn  is  advantageously  controlled 
by  the  use  of  ammonium  acetate  and  chloride  as 
buffers.  The  excess  of  the  dye  is  preferably  de¬ 
colorised  by  addition  of  ammonium  carbonate.  " 

S.  K.  Tweedy. 

Detection  of  aluminium,  iron,  chromium, 
manganese,  zinc,  nickel,  and  cobalt  with  organic 
reagents.  Application  to  systematic  qualitative 
analysis.  G.  Sensi  and  R,  Testori  (Annali  Chim, 
AppL,  1929,  19,  383— 391).— The  reactions  of  the 
following  metals  with,  organic  reagents  arc  sum* 
marised :  Iron.  Chromium  :  the  salt  is  oxidised 
to  chromate,  which,  in  presence  of  free  hydrochloric 
acid,  gives  a  violet -reel  coloration  with  a  reagent 
made  by  dissolving  2  g.  of  diphenylearbazide  in 
10  g.  of  glacial  acetic  acid  and  making  up  to  200  e.e. 
with  90%  alcohol.  Aluminium  :  the  solution  is 
treated  with  one  fifth  of  its  volume  of  1%  alcoholic 
commercial  alizarin  solution,  then  made  alkaline 
with  ammonia,  heated,  and  allowed  to  cool ;  formation 
of  a  red  lake,  insoluble  in  dilute  acetic  acid,  indicates 
aluminium.  Manganese  :  the  very  dilute  solution  is 
treated  with  alkali  and  a  few  drops  of  a  solution  of 
benzidine  in  50%  acetic  acid ;  a  deep  blue  coloration, 
disappearing  on  shaking  and  reappearing  on  addition 
of  further  reagent,  and  so  on,  indicates  manganese. 
Cobalt  gives  a  similar  colour,  but  only  in  very  con¬ 
centrated  solutions.  Zinc :  addition  of  alcoholic 
resorcinol  solution  to  a  slightly  ammoniacal  zinc 
solution  gives  a  strawy-yellow  coloration,  changing  in 
turn  to  golden  yellow,  brownish-yellow,  olive -green, 
and  deep  opaque  blue,  slowly  in  the  cold,  but  rapidly 
on  heating.  Addition  of  a  zinc  salt  solution  to  alkaline 
uric  acid  solution  (5  g.  of  potassium  hydroxide  and  2  g, 
of  uric  acid  in  100  e.e.  of  wTater)  gives  a  gelatinous  white 
precipitate  which,  after  separation,  turns  greenish- 
blue  in  the  air  and  light  or  when  dusted  with  potassium 
persulphate.  Nickel :  Feigl’s  modification  (Z.  anal. 
Chem,,  1925,  66,  176)  of  Tschugaev’s  reaction  is 
recommended.  Cobalt :  the  acid  solution,  mixed 
with  ammonium  thiocyanate  solution,  is  treated  with 
a  few  e.e.  of  concentrated  aqueous  ammonium  acetate 
solution  and  then,  drop  by  drop,  with  5%  tartaric  acid 
solution,  which  destroys  the  red  coloration  of  ferric 
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thiocyanate ;  when  the  liquid  is  then  shaken  with  amyl 
alcohol,  the  latter  becomes  blue  if  cobalt  is  present. 
Nickel,  cobalt,  and  zinc  together  may  be  detected  by 
Feigl  and  Tustanowska’s  procedure  (Z.  anal.  Chem., 
1925,  66,  177).  T.  H.  Pope. 

Volumetric  determination  of  manganese  as 
dioxide.  I.  M.  Kolthoff  and  E.  B.  Saftbell 
(Ind.  Eng.  Chem.  [Anal.],  1929,  1,  181 — 185). — Von 
Knorre’s  persulphate  method  for  the  determination  of 
manganese  has  been  examined,  and  the  following 
procedure  is  recommended.  To  50  c.c.  of  solution 
containing  20 — 100  mg.  of  manganese,  and  from  1  to 
30  times  this  quantity  of  iron,  sufficient  sulphuric  acid 
is  added  to  make  the  acid  concentration  0*5 — IN. 
After  addition  of  3 — 4  g.  of  potassium  persulphate 
the  whole  is  boiled  for  10  min. ;  if  much  iron  is  present 
a  further  quantity  of  persulphate  must  be  added,  and 
the  boiling  prolonged  for  15  min.  more.  The  liquid 
is  filtered,  the  precipitate  washed  free  from  per¬ 
sulphate,  and  the  manganese  dioxide  present  deter¬ 
mined  either  iodometrically  or  with  ferrous  sulphate 
and  permanganate.  To  obtain  correct  results  the 
figures  obtained  must  be  multiplied  by  an  empirical 
factor,  1*024.  A  better  method  consists  in  substitut¬ 
ing  potassium  bromate  for  the  persulphate.  In  the 
absence  of  zinc  or  iron  the  results  are  from  3  to  5% 
low,  but  in  the  presence  of  an  amount  of  iron  from 
1  to  70  times  that  of  the  manganeso  correct  results 
are  afforded  by  multiplying  the  percentages  obtained 
by  1*01.  Chromium,  cobalt  and  small  amounts  of 
nickel,  lead,  and  bismuth  do  not  affect  the  method, 
but  molybdenum,  tungsten,  and  large  quantities  of 
phosphoric  acid  interfere.  The  method  is  not  suitable 
for  the  determination  of  small  amounts  of  manganese 
in  presence  of  a  large  excess  of  iron,  hence  if  a  steel  is 
under  examination  the  iron  should  he  previously 
removed  by  means  of  zinc  oxide. 

H.  F.  Harwood. 

Diisonitrosoacetone  as  a  sensitive  reagent  for 
ferrous  iron.  J.  Dubsky  and  M.  Kuras  (Chem. 
Listy,  1929,  23,  496). — 1  C.c.  of  a  1%  alcoholic  solution 
of  diisonitrosoacetone  added  to  5  c.c.  of  a  ferrous 
salt  solution  gives  an  intense  blue  coloration  with 
more  concentrated  solutions  of  iron,  and  a  violet- 
rose  coloration  with  very  dilute  ferrous  salt  solutions. 
The  colour  develops  2  hrs.  after  addition  of  the 
reagent  to  Nj  105  solutions,  and  3  hrs.  after  addition 
to  AT/106  solutions.  This  reagent  may  also  he  used 
for  the  detection  of  ferric  iron,  which  should  pre¬ 
viously  be  reduced  by  alkaline  hydrazine.  The 
reaction  is  weakened  by  the  presence  of  manganese, 
and  inhibited  in  the  presence  of  nickel  or  cobalt. 
The  reagent  is  more  sensitive  than  those  of  Slavikov 
[Slawik]  (A.,  1912,  ii,  299)  or  of  Tschugaev  and 
Orolkin  (A.,  1915,  ii,  489),  which  are  not  sensitive  to 
concentrations  of  less  than  NjlQ1  of  ferrous  iron. 

R.  Truszkowski. 

Sensitivity  of  some  colorimetric  reactions  as 
determined  by  an  electrochemical  method. 
H.  Fritz  (Z.  anal.  Chem.,  1929,  78,  418— 427).— The 
sensitivity  of  various  colorimetric  reactions  of  iron, 
nickel,  copper,  and  silver  has  been  determined  by  an 
electrochemical  method.  A  wire  of  the  metal  under 
examination  was  employed  as  anode  in  contact  with 


a  revolving  cylinder  of  paper  soaked  in  a  solution  of 
the  reagent ;  a  thermionic  valve  and  suitable  circuit 
served  to  regulate  the  current.  The  method  may  be 
utilised  conversely  for  the  colorimetric  determination 
of  the  strength  of  weak  currents  (0*01 — 5  railliamp.) 
and  for  the  determination  of  the  periodicity  of  altern¬ 
ating  currents  of  low  frequencies. 

H.  F.  Harwood. 

Determination  of  cobalt  by  titration  of  [the 
precipitate  of]  potassium  cobaltinitrite.  A.  A. 
Vassjuev  (Z.  anal.  Chem.,  1929,  78,  439 — 442). — 
The  glass  filter  crucible  containing  the  washed  pre¬ 
cipitate  is  placed  in  a  600-c.e.  flask,  and  250  c.c.  of 
water,  50  c.c.  of  0* lN-permanganate,  and  35  c.c.  of 
50%  sulphuric  acid  are  added  in  the  order  named. 
The  whole  is  heated  at  50°  for  30 — 40  min.  until  the 
precipitate  is  completely  decomposed.  The  solution 
is  cooled,  2 — 3  g.  of  potassium  iodide  are  added,  and  the 
flask  is  stoppered  and  shaken  until  all  the  manganese 
dioxide  has  redissolved,  when  the  liberated  iodine  is 
titrated  with  0-IN -thiosulphate .  The  cobalt  present 
may  he  calculated  from  the  formula  Co=(c.c.  of 
0*  1  W-pernmnganate—c.e.  of  0*liV-thiosulphate)  x 
0*0005301.  H.  F.  Harwood. 

Colorimetric  determination  of  cobalt.  W. 
Hnpz  (Z.  anal.  Chem.,  1929,  78,  427— 439).— The 
various  methods  for  the  colorimetric  determination  of 
cobalt  have  been  studied,  a  Duboscq  colorimeter  being 
employed  for  the  purpose,  and  the  results  obtained  are 
tabulated.  H.  F.  Harwood. 

Phenylthiohydantoic  acid  for  determination 
and  separation  of  cobalt,  V.  Cuvelier  (Natuur- 
wetenseh.  Tijds.,  1929,  11,  131 — 150). — In  order  to 
test  the  accuracy  of  the  determination,  electrolytic 
cobalt,  containing  less  than  0*02%  of  lead,  was  em¬ 
ployed  in  a  series  of  tests,  which  showed  errors  of  the 
order  of  0T — 0*2%  on  quantities  of  1 — 200  mg.  The 
precipitate  is  ignited  at  a  temperature  not  exceeding 
650°,  the  residue  taken  up  in  the  minimum  quantity  of 
concentrated  hydrochloric  acid,  sulphuric  acid  added, 
the  whole  dried  carefully  and  then  ignited,  the  temper¬ 
ature  being  raised  gradually  to  550° ;  the  anhydrous 
sulphate  is  cooled  and  weighed  with  precautions  to 
prevent  access  of  moisture.  The  conclusion  of  Willard 
and  Hall  (A.,  1922,  ii,  874,  875)  that  in  the  presence  of 
iron  small  quantities  of  that  metal  are  carried  down  in 
the  precipitate  is  confirmed,  but  the  amount  may  be 
reduced  by  boiling  the  finely  divided  precipitate  with 
concentrated  hydrochloric  acid.  A  procedure  is  de¬ 
scribed  whereby  in  the  precipitation  of  25  mg.  of  cobalt 
in  presence  of  1  g.of  iron,  only  1*4  mg.  of  the  latter  is  left 
with  the  cobalt.  Nickel  if  present  is  best  separated 
by  means  of  dimethylglyoxime  before  precipitation  of 
cobalt ;  no  other  metals  interfere  if  the  procedure  is 
suitably  modified.  S.  I,  Levy. 

Cyanates.  VI.  Detection  of  cobalt.  Test  for 
cobalt  in  presence  of  iron.  R.  Rifan  (Bui.  Soc. 
Stiinte  Cluj.  1928,  4,  144 — 154;  Chem.  Zentr.,  1929,  i, 
2905). — The  following  salts  have  been  prepared : 
[Ni(05H5N)4](NC0)2,  K2[Co(NCO)4], 
[Zn(C5H5N)2](NCO)2,  [Cu(C6H7N)2](NCO)2, 
[Cu(Ct4H15N)2](NCO)2,  K[Cd(NCO)3], 
[Cd(C5H5N)2](NCO)2.  The  formation  of  the  blue 
salt  K2Co(NCO)4  from  a  solution  of  a  cobalt  salt, 
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potassium  eyanate,  and  a  drop  of  acetic  acid  in 
presence  of  acetone  permits  the  detection  of  0*02  mg. 
of  cobalt.  Iron  is  precipitated  by  hot  potassium 
cyanate  solution,  whilst  cobalt  remains  dissolved  if 
ammonium  salts  are  present.  A.  A.  Eldridge. 

Rapid  potentiometric  determination  of  nickel. 
T.  Heczko  (Z.  anal.  Chem.,  1929,  78,  325^-329),— 
4  G.  of  citric  or  tartaric  acid  are  added  to  the  nickel 
solution,  followed  by  an  excess  of  ammonia  and  a 
little  ammonium  nitrate  or  chloride.  The  solution  is 
then  titrated  with  0*4iV-potassium  cyanide,  a  silver 
wire  immersed  in  a  mixture  of  potassium  iodide  and 
silver  nitrate  solutions  in  an  Emich  filter  tube  being 
employed  as  comparison  electrode.  The  solution 
must  be  kept  well  stirred  during  the  titration.  Iron 
and  manganese  do  not  influence  the  results,  but 
tervalent  chromium  must  be  absent. 

H.  F.  Harwood. 

Determination  of  uranium  and  thorium  with 
8~hydroxyquin oline.  F.  Heciit  and  W.  Reich- 
Rohrwig  (Monatsh.,  1929,  53  and  54,  596— COG). 
— When  soluble  uranyl  salts  are  treated  with 
8-hydroxyquinoline  in  approximately  neutral  media 
the  sparingly  soluble,  non -hygroscopic  compound 
UO2(C9HeON)2,C0H7ON  ia  precipitated.  The 
hydroxyquinoline  content  of  this  is  determined  by 
bromide-brom ate  titration  and  the  metal  as  U303 
by  igniting  with  oxalic  acid.  In  presence  of  acetic 
acid  (5 — 10%)  an  excess  of  8 -hydroxyquinoline 
must  be  used  to  ensure  complete  precipitation  of  the 
complex.  Any  mineral  acid  present  is  removed  by 
ammonium  (not  sodium)  acetate.  The  method  can 
be  used  for  the  determination  of  small  amounts  of 
uranium.  The  compound  Th(C9Hr>0N)4  exists  in 
hydrated  and  anhydrous  forms.  Dehydration  is  best 
carried  out  at  160 — 170°.  Precipitation  of  the  thorium 
complex  is  quantitative  only  in  dilute  acetic  acid 
solution.  The  thorium  solution  is  treated  with 
sodium  or  ammonium  acetate,  neutralised  to  phenol- 
red,  and  treated  at  50°  with  twice  the  calculated 
amount  of  8-hydroxyquinoline  in  dilute  acetic  acid  to 
give  a  concentration  of  2 — 4%  of  acetic  acid.  The 
mixture  is  heated  to  70°  and  then  treated  with 
2N -sodium  hydroxide  to  give  an  acetic  acid  concen¬ 
tration  of  0-3%.  The  complex  is  filtered  and  washed 
with  alcohol  (water  causes  hydrolysis) ;  the  anhydrous 
form  is  obtained.  The  method  can  be  used  for  the 
determination  of  small  amounts.  H.  Burton. 

Thermoelectric  temperature  scales.  W.  F. 
Roeser  (Bur.  Stand.  J.  Res.,  1929,  3,  343 — 358). — 
The  differences  between  four  thermoelectric  temper¬ 
ature  scales  based  on  the  m.  p.  of  (a)  antimony,  silver, 
and  gold,  (h)  zinc,  antimony,  silver,  and  gold,  (c)  zinc, 
aluminium,  and  copper,  and  (d)  zinc,  antimony,  and 
copper  as  calibration  points  have  been  determined. 
The  maximum  difference  between  (&)  and  (b)  was  0T  , 
between  {«)  and  (c)  0-2°,  and  between  (a)  and  (d)  0*3°. 
Any  one  of  these  temperature  scales  is  reproducible  to 
within  04°.  The  f.  p.  of  the  copper-silver  eutectic 
alloy  (7T9%  Ag)  w'as  found  to  be  7 79*4° ±0*1°  and 
the  difference  between  the  m.  p.  of  gold  and  copper 
20°-f  0-1°.  For  calibrating  thermocouples  the  follow¬ 
ing  m.  p.  temperatures  are  recommended  :  copper 


1083°,  gold  1083°,  silver  960*5°,  aluminium  (99*81%) 
859*23°,  antimony  630*52°,  zinc  419*57°. 

A.  R.  Powell. 

Laboratory  apparatus  for  continuous  cir¬ 
culation  of  liquids  and  vapours.  R.  8.  Hughes- 
don,  G.  J.  Robertson,  and  J.  Read  (J.S.C.L,  1929, 
48,  263 — 264t)  . — Descriptions  are  given,  with  figures, 
of  two  types  of  circulatory  apparatus  which  have 
been  used  in  work  on  the  catalytic  hydrogenation 
and  dehydrogenation  of  piperifcone,  menthone,  iso- 
menthone,  etc,  (cf.  J.C.S.,  1923,  123,  2924).  The 
substance,  in  a  thin  liquid  film  or  as  vapour,  is  brought 
repeatedly  into  contact  with  the  catalyst  at  a  known 
temperature  and  in  the  presence  of  any  desired 
gaseous  medium.  The  action  is  continuous  and 
automatic. 

Dropping  bottle  for  reagents.  P.  Fuchs  (Z. 
anal,  Chem.,  1929,  78,  411 — 414).— A  simple  form  of 
dropping  bottle,  constructed  on  the  siphon  principle, 
is  described.  H.  F.  Harwood. 

Accurate  drop  recorder.  O.  S.  Gibbs  (Science, 
1929,  69,  049—650). — An  apparatus  giving  an 

accuracy  of  600  drops  per  c.c.  is  described  (cf.  J.  Lab. 
Clin.  Med.,  1927,  12,  886).  L.  S.  Theobald. 

Simple  method  of  providing  a  burette  with  an 
automatic  zero  adjustment.  J.  Frscii  (Chem.- 
Zt g.,  1929,  53,  799). — The  lower  part  of  the  burette 
is  clamped  to  the  neck  of  a  stock  bottle  provided  with 
a  stopper  bored  with  three  holes  into  which  pass  the 
stem  of  a  stoppered  funnel  for  filling,  a  soda-lime 
tube,  and  a  long  tube  passing  from  the  bottom  of  the 
bottle  above  the  top  of  the  burette  and  bent  in  the 
shape  of  an  inverted  U  so  that  the  other  limb  passes 
through  a  stopper  in  the  top  of  the  burette.  This 
stopper  also  carries  a  short  tube  terminating  in  a 
length  of  rubber  tubing ;  by  applying  gentle  suction 
to  the  latter  the  liquid  is  drawn  up  from  the  bottle 
into  the  burette.  A.  R.  Powell. 

Burette  clamp  and  holder,  M,  Hollings¬ 
worth  (Ind.  Eng,  Chem.  [Anal.],  1929,  1,  233).— A 
new  form  of  burette  holder  for  use  with  burettes 
connected  to  stock  bottles  of  volumetric  solutions  is 
described,  H.  F,  Harwood. 

Filtering  vessel.  J.  Mika  (Z.  anal.  Chem.,  1929, 
78,  334—340). — The  special  flask  described  is  pro¬ 
vided  with  a  narrow  side  tube  containing  an  asbestos 
filtering  mat,  resting  on  a  platinum  spiral.  After 
carrying  out  a  precipitation  in  the  flask  the  precipitate 
may  be  collected  and  washed  by  connecting  the  side 
tube  to  a  filter-pump ;  the  flask  and  precipitate  are 
finally  weighed  together  after  being  dried. 

H.  F,  Harwood. 

Thermostat  to  work  off  A.C.  mains.  J.  Hume 
(J.  Opt.  Soe.  Amer.,  1929,  19,  158— 161).— The 
thermostat  and  relay  are  figured  and  described.  To 
expose  a  larger  surface  for  heating  or  cooling  the 
toluene  tube  is  made  zigzag ;  there  is  an  improved 
method  of  adjustment  to  give  the  desired  temper¬ 
ature.  To  reduce  sparking  in  the  thermoregulator  a 
condenser  of  capacity  0*002  microfarad  is  inserted  in 
parallel  therewith.  A  thermostat  thus  constructed 
has  worked  continuously  lor  5  months  with  maximum 
variation  of  0*001°.  To  construct  a  glass-fronted 
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metal  tank  pressure  tubing  is  employed  as  a  seal 
between  tlie  glass  and  the  metal. 

d  A.  SlLBERRAD. 

Automatic  regulation  of  temperatures  up  to 
600°'  by  means  of  a  platinum  resistance  regulator. 

E.  A.  Cooke  and  J.  C.  Swallow  (J.  Sci.  Instr.,  1929, 

6,  287 — 293). — The  change  in  temperature  of  the 
windings  of  a  15-ohm  platinum  wire,  wound  in  the 
form  of  a  resistance  thermometer  and  forming  one 
arm  of  a  Wheatstone  bridge  in  balance  at  the  required 
temperature,  destroys  the  balance  and  allows  a 
current  to  operate  a  moving-coil  relay  which  controls 
an  additional  heating  current.  A  device  to  avoid 
sticking  contacts  is  described.  The  accuracy  is 
±0*1  at  350°,  and  ±0*2  at  600°.  J.  Grant. 

Simple  air  thermometer.  J.  E.  Shrader  (J. 
Opt.  Soc.  Amer,,  1929,  19,  162 — 163). — The  instru¬ 
ment  employs  a  short  scale.  The  bulb  is  protected 
by  being  placed  inside  a  metal  reservoir  which  may 
be  filled  with  steam  or  iee-packed ;  the  reservoir 
has  also  an  opening  into  which  a  constant-pressure 
thermometer  may  be  placed  for  a  simultaneous 
experiment  therewith.  C.  A,  Silbebrad. 

High  vacuum  technique.  Effect  of  ionisation 
on  pump  speeds.  C.  T.  Knipp  and  P*  C.  Ludolph 
{J.  Opt.  Soc.  Amer,,  1929,  19,  152 — 157).— Two  now 
designs  of  mercury- vapour  pumps  with  internal  water 
cooling  are  figured  and  described,  with  details  of  their 
performance.  It  is  also  shown  that  the  effect  of 
ionisation  of  the  air  pumped  is  to  increase  the  speed 
if  the  direction  of  flow  of  the  electrons  is  with  the  air 
stream,  or  to  decrease  it  if  opposed  thereto. 

C.  A.  Silbebrad. 

Vacuum  arc.  Y.  M.  Albers  (J.  Opt.  Soc.  Amer.f 
1929,  19,  146— 147).— The  essential  points  of  the 
apparatus  are :  (i)  a  Tack  and  pinion  inside  the 

vacuum  chamber,  worked  from  outside,  to  move  one 
electrode  so  as  to  strike  the  arc ;  (ii)  a  water-cooling 
arrangement  for  each  electrode  so  as  to  prevent  the 
material  used  to  make  the  joints  air-tight  from 
melting,  and  (iii)  the  placing  of  the  window  through 
which  the  light  of  the  arc  passes  at  the  end  of  a  side 
tube  so  as  to  prevent  its  being  affected  by  vapours 
from  the  arc.  The  apparatus  was  used  to  examine 
the  spectrum  of  a  beryllium  arc  in  hydrogen. 

0.  A.  Silbebrad. 

[Extractor.]  Jalade.- — See  B.,  1929,  909. 

Simple  micro-mol.  wt.  determination.  K. 
Schwarz  (Monatsh.,  1929,  53  and  54,  926—930).— 
The  apparatus  consists  of  two  bulbs  in  series  joined 
in  n -formation  to  one  bulb  which  can  be  evacuated  at 
the  top  of  the  n.  A  substance  of  known  mol.  wt. 
(0‘05  g.)  Is  placed  in  the  two-bulb  arm  and  the  sub¬ 
stance  {1—5  mg.)  the  mol.  wt.  of  which  is  to  be 
determined  in  the  other.  A  solvent  (benzene, 
carbon  tetrachloride,  or  acetone)  is  added  to  both 
substances  {5  and  0'5  e.c.,  respectively),  the  apparatus 
evacuated  and  sealed.  After  keeping  for  24—48  hrs. 
at  15°  (whereby  solutions  of  equal  vapour  pressure 
result)  the  bulbs  are  cut  off  and  the  weights  of  solvent 
in  each  arm  determined.  The  mol.  wts.  calculated 
from  these  weights  of  substances  and  solvents  are  in 
good  agreement  with  the  calculated  values. 

H.  Burton. 


Study  of  hydration  changes  by  a  volume  change 
method.  H.  A.  Neville  and  H,  C.  Jones  (Coll. 
Syrap.  Mon.,  1928,  6,  309 — 318). — The  dilatometer 
consists  of  a  petrolatum  mould  enclosed  in  a  bottle 
and  covered  with  a  layer  of  oil  which  can  rise  in  a 
capillary  tube.  The  method  was  applied  to  a  study 
of  the  course  of  hydration  of  plaster  of  Paris,  Portland 
cement,  and  gelatin.  After  elimination  of  thermal 
effects  the  curves  obtained  with  the  first  two  sub¬ 
stances  closely  resemble  that  for  the  third,  indicating 
that  adsorption  of  water  in  hydration  occurs  in  the 
gel  structure,  rather  than  by  the  formation  of  definite 
hydrates.  "  Chemical  Abstracts. 

Laboratory  rectifying  columns  with  non¬ 
syphoning  buhbling-cap  plates.  J.  H.  Brunn 
(Ind,  Eng.  Chem.  [Anal.],  1929,  1,  212— 213).— Five 
types  of  laboratory  rectifying  columns  for  fractional 
distillation  are  described.  Their  construction  obviates 
the  possibility  of  liquid  in  the  column  siphoning  back 
into  the  still  when  cold  liquid  is  added  to  the  latter, 
or  if  the  distillation  is  interrupted.  Test  distillations 
using  a  1 :  1  mixture  of  benzene  and  chloroform 
showed  that  the  bulk  of  the  latter  could  be  recovered 
with  a  purity  of  98 — 99%.  H.  F.  Harwood. 

Device  for  maintaining  a  constant  rate  of 
flow  of  liquids  [for  leaching  purposes].  J.  D. 
Sullivan  (Ind.  Eng.  Chem.  [Anal],  1929,  1,  233).— 
A  wooden  float  in  .the  vessel  containing  the  liquid 
carries  a  glass  siphon  which  can  bo  adjusted  with 
reference  to  the  liquid  surface  to  any  desired  hydro¬ 
static  head;  if  a  very  small  outflow*  be  desired  the 
end  of  the  siphon  under  the  liquid  may  be  con¬ 
stricted.  This  device  ensures  delivery  of  a  constant 
stream  of  solution  at  a  uniform  rate  so  long  as  any 
liquid  remains  in  the  container.  H.  F.  Harwood. 

Crucibles  with  handles  for  use  in  ignitions 
and  fusions.  K6nio  (Chem.-Ztg.,  1929,  53,  851). — 
The  crucible  is  provided  with  a  handle  at  one  side  for 
lifting  with  crucible  tongs.  H.  F.  Harwood, 

Combination  electrochemical  switchboard. 
W.  F.  Munn  (Ind.  Eng.  Chem.  [Anal],  1929,  1, 
208 — 209). — A  type  of  laboratory  switchboard  adapted 
for  use  in  a  number  of  different  fields  of  work  is 
described.  H.  F.  Harwood, 

Electrolytic  [switchjboard  for  determination 
of  lead.  O.  W.  Holmes  and  D.  P.  Morgan  (Ind. 
Eng.  Chem.  [Anal],  1929,  1,  210— 212),— A  form  of 
switchboard  for  use  in  the  electrolytic  determination 
of  lead  in  low-grade  tailings  is  described,  and  the  pro¬ 
cedure  for  carrying  out  the  analysis  is  discussed. 
The  same  apparatus  may  also  be  employed  for  copper. 

H.  F,  Harwood. 

Simple  thermionic  valve  (audion)  potentio¬ 
meter  for  pu  determinations.  G.  Ljunggren 
and  R.  Elmqvxst  (Svensk  Kem.  Tidskr.,  1929,  41, 
213—216;  cf.  A.,  1922,  ii,  307;  1925,  ii,  1196).— A 
portable  apparatus  constructed  entirely  from  standard 
“  wireless  ”  components  is  described.  A  compens¬ 
ation  method  is  employed  in  making  the  determin¬ 
ations,  the  grid  being  first  of  all  given  zero  potential 
by  connexion  with  the  cathode,  and  the  strength  of 
the  anode  current  measured.  The  unknown  E.M.F. 
is  then  introduced  between  grid  and  cathode,  and  by 
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means  of  a  variable  resistance  the  anode  current  is 
brought  back  to  its  former  value,  when  the  desired 
potential  can  be  read  directly  on  a  millivoltmeter. 
An  accuracy  of  ±1  millivolt  is  attainable. 

H.  F,  Harwood. 

Simple  thermionic  valve  apparatus  for  carry¬ 
ing  out  electrometric  titrations.  V.  Ekrhardt 
(Chem.  Fabr.,  1929,  443—445,  455—457,  463—465).— 
A  convenient  form  of  apparatus  for  electrometric 
titrations  is  described  in  detail.  The  solution  to  be 
titrated  forms  one  of  a  pair  of  half  elements,  the  other 
being  a  calomel  electrode.  The  latter  is  connected  to 
the  negative  end  of  the  valve  filament  circuit,  the 
former  to  the  grid.  A  mill iam meter,  reading  from 
0  to  0*5  milliamp.,  is  inserted  in  the  anode  circuit, 
and  shows  a  sudden  deflexion  when  the  end-point  is 
reached.  In  order  to  increase  the  sensitivity,  a  con¬ 
stant  current  is  passed  through  the  instrument  in  the 
reverse  direction  by  means  of  a  4 -volt  accumulator 
in  series  with  an  800 -ohm  resistance,  a  60-volt  accumu¬ 
lator  being  used  in  the  main  anode  circuit.  A  differ¬ 
ence  of  only  0*2  volt  in  the  titration  potential  at  the 
end-point  will  then  cause  a  difference  of  0*44  milliamp. 


in  the  anode  current.  An  efficient  mechanical  stirrer 
is  employed  in  the  solution  under  titration.  Electro¬ 
metric  titrations  of  ferrous  salts  in  presence  of  hydro¬ 
chloric  acid  invariably  show  an  end-point  several 
tenths  of  a  c.c.  before  that  obtained  by  titration  in 
the  ordinary  way,  and  in  the  former  case  the  end¬ 
point  is  perfectly  sharp,  even  with  0 *01  .^-perman¬ 
ganate ,  An  advantage  of  the  apparatus  described 
above  is  that  it  permits  the  determination  of  one 
oxidising  or  reducing  substance  in  the  presence  of 
another,  e.g.,  chromic  acid  can  be  titrated  in  the 
presence  of  nitric  acid  or  chlorates,  which  is  not 
possible  when  the  compensation  method  is  employed. 
The  presence  of  minute  amounts  of  oxidising  or 
reducing  constituents  in  gases  can  also  be  detected  if 
these  latter  are  allowed  to  bubble  through  the  liquid 
in  the  titration  vessel.  By  employing  a  second  elec¬ 
trode  and  suitable  modification  of  the  circuit  the 
apparatus  may  also  be  employed  for  titrations  where 
the  end-point  is  denoted  by  the  change  in  conductivity 
of  the  solution ;  examples  of  a  number  of  typical 
curves  obtained  in  this  way  are  given. 

H.  F.  Harwood. 


Geochemistry. 


Ions  and  electric  currents  in  the  upper  atmo¬ 
sphere  of  the  earth.  E,  O.  Hulburt  (Physical 
Rev.,  1929,  [ii],  34,  1167—1183). 

Diurnal  and  nocturnal  measurements  of  the 
quantity  of  ozone  in  the  upper  atmosphere. 
J) .  Chalonge  and  F.  W.  P.  Gotz  (Compt.  rend., 
1929,  189,  704 — 706). — Measurements  were  made  by 
day  at  Arosa  (1856  m.),  where  the  clearness  of  the  sky 
allows  of  this  all  the  year  round,  with  the  Chalonge 
spectrograph  (A.,  1928,  389),  and  also  with  that  of 
Dobson  (A.,  1926,  493),  and  a  constant  difference  in 
their  indications  was  determined,  those  of  the  latter 
being  uniformly  lower.  Measurements  were  also  made 
with  the  former  instrument  on  a  series  of  consecutive 
days  and  nights.  Coupling  these  results  with  those 
previously  obtained  it  is  concluded  that  in  these 
latitudes  the  presence  or  absence  of  the  sun  has  no 
effect  on  the  thickness  of  the  layer  of  ozone. 

C.  A.  Silberrad. 

Reaction-regulating  power  of  sea-water.  R. 
Makgaria  (Atti  R.  Acead.  Lincei,  1929,  [vi],  10, 
123 — 128). — -Titration  curves  show  that,  when  acid 
or  slightly  alkaline,  sea-water  changes  its  reaction 
appreciably  on  addition  of  comparatively  small  pro¬ 
portions  of  acid  or  alkali.  When,  however,  the  p1£ 
value  reaches  10  or  11,  the  opposite  is  the  case,  but 
the  buffering  influence  thus  exhibited  is  only  apparent, 
being  due  to  the  gradual  precipitation  of  magnesium 
hydroxide.  At  piL  7-4,  this  buffering  power  is  only 
0*0016,  whereas  that  of  blood-serum  is  0*0206. 

T.  H.  Pope. 

Characteristics  of  the  Red  Sea  with  regard  to 
the  nitrogen  cycle.  G.  Bini  (Atti  R.  Accad. 
Lincei,  1929,  [vi],  9,  1 1 28—1 1 33)  —Determinations  of 
nitrogen  compounds  in  samples  of  water  from  various 
localities  in  the  Red  Sea  have  been  made,  and  the 


bearing  of  the  analyses  on  the  nitrogen  cycle  is  dis¬ 
cussed.  The  absence  of  nitrates  is  probably  due  to 
the  large  numbers  of  denitrifying  bacteria  in  these 
waters  and  to  the  scarcity  of  inflowing  fresh-water. 
The  scanty  vegetation  in  the  Red  Sea  is  a  consequence 
of  the  absence  of  nitrates.  F.  G.  Tryhorn. 

Phthalein  reaction  of  certain  mineral  waters. 
O.  Baudisch  and  H.  von  Euler  (Biochem.  Z.,  1929, 
212,  149 — 157). — A  discussion  of  the  possible  rela¬ 
tionships  between  the  geological  sources  of  certain 
mineral  waters  and  the  state  of  combination  of  the 
iron  which  they  contain.  W.  McCartney. 

Occurrence  of  silicates  in  natural  waters. 
O.  W.  Rees  (Ind.  Eng.  Chem.  [Anal.],  1929,  1, 
200 — 201). — The  silica  obtained  in  the  analysis  of 
natural  waters  should  be  expressed  as  Si03  and 
reckoned  with  the  acidic  radicals,  especially  where 
the  alkalis  are  not  determined  directly,  but  are 
calculated  from  the  difference  between  the  sum  of 
the  positive  and  negative  ions  present. 

H.  F.  Harwood. 

Spectrochemistry  of  Portuguese  mineral 
waters.  The  water  of  Cambres.  A.  P.  Forjas 
(Compt.  rend.,  1929,  189,  703—704;  cf.  A.,  4928, 
730). — Spectrochemical  examination  of  the  mineral 
waters  of  Cambres  (Corredoura)  shows  the  presence  of 
radium,  lead,  uranium,  vanadium,  zinc,  copper, 
germanium,  and  probably  thallium,  in  addition  to 
sodium,  potassium,  lithium,  calcium,  strontium, 
barium,  magnesium,  aluminium,  manganese,  titanium, 
and  iron  also  detected  chemically. 

C.  A.  Silberrad. 

Iodine  survey  of  Nebraska.  W.  H.  Adolph 
and  F.  J.  Prochaska  (J.  Amer.  Med.  Assoc.,  1929,  92, 
2158 — 2160).  Chemical  Abstracts. 
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Iodine  in  S.  Carolina.  J.  H.  Mitchell  (Science, 
1929,  69,  650 — 651). — The  iodine  content  at  depths 
of  soil  up  to  18  in.  from  six  different  localities  in 
S.  Carolina  has  been  determined  together  with  that  of 
8  rivers  and  86  foodstuffs  and  vegetables.  A  marked 
increase  in  iodine  content  from  the  surface  to  a  depth 
of  18  in,  is  reported.  L,  S.  Theobald. 

Petrography  of  the  Alpi  Aurine  and  Vedrette 
Giganti  regions.  A.  Bianchi  (Atti  It.  Accad, 
Lincei,  1929,  [vi]f  9,  045—1150). 

Petrographic  studies  on  the  zone  of  Canavese. 
Granite  of  Belmonte,  H.  Fenoguo  (Atti  R. 
Accad.  Lincei,  1929,  [vi],  9,  1141—4145). — A  micro¬ 
scopical  and  chemical  examination  has  been  made  of 
granite  from  Belmonte.  An  analysis  gave  as  the 
percentages  of  the  main  constituents  :  SiO*  69-91, 
Ti<X  0*51,  A1203  15-20,  Fe203  3*24,  CM)  1-21,  Na*Os 
2-77,  KoO  4*79;  the  percentages  of  Ti02  Zr02,  FeO, 
MnO,  MgO,  SrO,  BaO,  H>0,  P,  and  S  (in  all  cases  less 
than  1%)  were  determined,  F.  G.  Tryhorn. 

Hontronite  from  Chenlo,  Pontevedra.  I.  P. 
Pondal  (Arq.  Seminario  Est.  Galegos,  1929,  2,  9— 
14). — The  composition  of  the  nontronite  of  Pontevedra 
corresponds  with  the  formula  Fe203,3Si02,2H20,  The 
material  readily  absorbs  and  loses  water  as  the  atmo¬ 
spheric  temperature  and  humidity  vary,  and  the  large 
number  of  varieties  of  the  material  described  in  the 
literature  is  ascribed  to  this  phenomenon. 

H.  F.  Gillbe. 

Tungsten-bearing  minerals  of  Galicia.  I. 
Analysis  of  wolframites  from  La  Brea,  Corpirio, 
and  Carboeiro,  Pontevedra.  1.  P.  Pondal  and 
J,  Vazquez-Garriga  (Arq.  Seminario  Est.  Galegos, 
1929,  3,  1 — 5). — Various  tungsten  ores  from  the 
neighbourhood  of  Lalin  have  been  analysed;  X-ray 
analysis  indicates  the  presence  of  afcout  6%  of 
tantalum  pentoxide  in  the  residue  insoluble  in 
hydrochloric  acid,  H.  F.  Gillbe. 

Pyrites  of  Galicia.  Pyrites  from  La  Manoca, 
Santiago.  I.  P.  Pondal  (Arg.  Seminario  Est. 
Galegos,  1929,  2,  3 — 5). — The  iron  pyrites  from  La 
Manoca  contains  Fe  46-25,  S  30*83,  Cu  0*28,  Ni  0*02, 
As  0*08,  residue  insoluble  in  hydrochloric  acid  21*91%, 

H.  F.  Gillbe. 

Elastic  properties  of  certain  basic  rocks  and 
of  their  constituent  minerals,  L.  H.  Adams  and 
R.  E.  Gibson  (Proe.  Mat.  Acad.  Sci.,  1929,  15,  713 — 
724). — Determinations  of  the  compressibility  of 
labradorite,  jadeite,  grossularite,  and  almandite,  and 
of  diabase  rocks,  combined  with  others  previously 
known,  enable  a  list  of  compressibilities  at  various 
pressures  of  all  important  constituents  of  basic  rocks 
to  be  given.  The  maximum  velocity  at  which  longi¬ 
tudinal  elastic  waves  can  travel,  through  basaltic 
rocks  is  7*4  km.  per  sec.  It  is  concluded  that  the 
possible  components  of  the  earth  below  60  km.  and 
above  the  core  are  in  the  following  ascending  order  of 
probability  :  holoerystalline  basalt,  eclogite,  peridotite. 

A,  J.  Mee. 

Geologic  relations  of  the  diaspore  and  flint 
fire  clays  of  Missouri.  H.  S.  McQueen  (J.  Amer. 
Ceram.  Soc.,  1929,  12,  687 — 697). — The  general 
geology  of  tlie  north-central  Ozark  region  of  Missouri 


is  described.  In  this  area,  diaspore,  flint  clay, 
14  hurley  ,s  clay  (a  high-alumina  clay  containing 
oolites  or  “  burls  ”),  and  plastic  clay  are  found  in 
inverted,  cone-shaped,  sink-hole  type  deposits  in  the 
Pennsylvanian  sandstone.  The  diaspore  clay  is 
characterised  By  the  presence  of  oolites  composed  of 
the  mineral  diaspore,  which  occur  in  a  porous  ground- 
mass  of  fine-grained  clay.  The  origin  and  mode  of 
occurrence  of  the  clays  are  briefly  discussed. 

F,  Salt. 

Origin  of  nickel  silicates  at  Webster,  N.C. 
C.  S.  Ross.  E.  V.  Shannon,  and  F.  A.  Gonyer  (E-con. 
GeoL,  1928,  23,  528—552),  Chemical  Abstracts. 

Mineralogieal  composition  of  tripoli  of  Kaluga 
district,  U.S.S.R.  E,  M.  Yanishevski  (Trans. 
Inst.  Econ.  Min.  Met,,  Moscow,  1929,  No.  42,  32— 
56).— The  diatomaceous  earth  contains  Si02  75*59— 
78-76,  TiGg  0*27—0*94,  ALOs  9-67—10*57,  Fe*0% 
3*15—3*74,  CM)  0-69—1*05,  MgO  1*46—1*72,  K,0 
0*56—0*78,  Ma20  0*27—0*54,  S03  0*11—0*29,  loss  on 
ignition  4*41—4*70%.  Chemical  Abstracts, 

Orthites  of  certain  massive  rocks  of  the 
Transbaikal  region.  B.  Z.  Kolenko  (Bull.  Acad. 
Sei,  Leningrad,  1929,  243— 260).— Although  in  small 
quantities,  orthite  is  of  widespread  occurrence  in  the 
massive  rocks  of  the  Transbaikal  region.  It  is  found 
mostly  in  rocks  of  acid  character,  particularly  the 
granite-gneisses,  but  occasionally  in  basic  rocks  such 
as  diorite  and  gabbro.  T,  H.  Pope. 

Radioactive  mineral  deposits,  and  the  present 
output  of  radium.  1.  Thqrceus  (Svensk  Kem. 
Tidskr.,  1929,  41,  216 — 222). — The  principal  com¬ 
mercially  exploitable  deposits  of  radioactive  minerals 
are  briefly  described,  and  statistics  of  radium  pro¬ 
duction  given,  H,  F.  Harwood. 

Analysis  of  a  peat  profile.  R.  Tiiiessen  and 
R.  C.  Johnson  (Ind,  Eng.  Chem.  [Anal.],  1929,  1, 
216 — 220). — The  changes  occurring  in  peat  after 
deposition  have  been  studied  by  carrying  out  a  series 
of  analyses  of  samples  taken  at  intervals  from  a  peat 
bed  10  ft.  thick.  The  results  show  that  the  lignin 
and  cellulose  decrease  with  depth,  and  hence  with 
age,  whilst  the  humus  and  insoluble  matter  increase. 
Owing  to  the  varying  nature  of  the  plants  which  gave 
rise  to  the  peat  at  different  periods  it  cannot  be 
decided  from  the  analyses  whether  the  humus  is 
mainly  derived  from  lignin  or  from  cellulose,  but  the 
former  is  probably  the  principal  source.  Details  are 
given  of  the  methods  of  analytical  investigation 
employed.  H.  F.  Harwood. 

Composition  of  peculiar  clinkers  found  in 
snags  after  forest  fires,  D.  T.  Englis  and  W,  N. 
Day  (Science,  1929,  69,  605 — 606). — Analyses  of 
samples  from  various  localities  show  close  agreement 
in  composition  and  the  view  of  their  mete oritic  origin 
is  disproved.  L,  S.  Theobald. 

Meteoric  stone  of  Hinojo,  Buenos  Aires. 
E.  H.  Ducloux  (Rev.  fac,  cienc.  quim.  La  Plata, 
1929,  5,  [2],  1—7).— The  material,  d  3*407—3411, 
contained :  (magnetic  fraction)  insol.  41*525, 

(Al,Fe)*G3  23*885,  CaO  0*266,  MgO  9  000,  NiO  1489, 
Fe  21*482,  Ni  0*908,  Co  0*046,  S  1*766—1*853,  P 
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0*104%,  Cr  and  Mn  traces ;  (stony  fraction)  Si09 
37*320,  AU03  2*410 — 2*425,  FeO  13*380,  Fe203  17*975, 
MnO  0*652,  Cr2Os  trace,  NiO  1*516—1*814,  CoO  0*048, 
CaO  2*475,  MgO  21*787,  K20  0*207,  Na20  1*653,  P00, 
0*480,  H20  and  loss  0*119%. 

Chemical  Abstracts. 

El  Mocovi  meteorite.  E.  H.  Duclottn  (Rev. 
fac.  cienc.  quim.  La  Plata,  1929,  5,  [2],  9 — 12). — The 
meteorite,  d  7*632 — 7*716,  contained :  siliceous 
material  0*210,  Fe  93*135,  Ni  5*080,  Co  0*304,  graphite 
0*239,  S  0*141,  P  0*166,  Cr  trace,  Mn  0*010,  (Ir,  Ru, 
Os)  0*035 — 0*087%.  Chemical  Abstracts. 

Cachari  meteoric  stone.  E.  H.  Ducloun  (Rev. 
fac.  cienc.  quim.  La  Plata,  1929,  5,  [2],  13 — 23). — 
Average  analytical  results  for  the  meteorite,  d  3*13 
(values  for  portions  soluble  or  insoluble  in  hydro¬ 
chloric  acid  are  also  recorded),  are :  loss  on  ignition 
0*196,  Si02  48*475,  AI203  13*945,  Fe203  0*237,  FeO 


19*803,  MnO  0*783,  0r*03  0*062,  CoO  none,  Ti02 
0*072,  CaO  8*817,  MgO  6*840,  K20  0*127,  Na20  0*919, 
P2Os  0*058,  S03  0*056%,  NiO  and  S  traces. 

Chemical  Abstracts. 

Renca  (San  Luis)  meteorite.  E.  H.  Ducloux 
and  F.  Pastore  (Rev.  fac.  cienc.  quim.  La  Plata,  1929, 
5,  [2],  1 1 1- — -120). — The  meteorite,  d  3*410,  contained  : 
Si02  38*392,  A1003  3*030,  FeO  20*802,  MnO  0*778, 
Cr203  0*464,  CaO  1*441,  MgO  20*047,  NiO  1-128,  K„0 
0*577,  Na20  2*367,  S03  0*062,  S  2*588,  Fe  7*788,  Ni 
0*787,  Co  0*048,  P  0*008%.  Analytical  results  for  the 
magnetic  and  stony  fractions,  respectively,  are  also 
recorded.  Chemical  Abstracts. 

Elements  in  the  sun.  C.  E.  St.  John  (Proe.  Nat. 
Acad.  ScL,  1929,  15,  789— 793).— The  principles 
underlying  the  identification  of  lines  in  the  solar 
spectrum  are  outlined.  Fifty-eight  elements  have 
been  found  in  the  sun.  C.  W.  Gibby. 


Organic  Chemistry. 


Application  of  the  Abbe  number  to  the 
refractometric  determination  of  the  constitution 
of  organic  liquids.  W.  Bi elenberg  (Z.  angew. 
Chem.,  1929,  42,  972 — 975). — Calculations  of  the 
Abb6  number  v = (nD — 1 )  / (%.— nc)  for  a  large  number 
of  organic  compounds  show  that,  for  all  the  different 
members  of  each  type  of  compound,  the  Abbd  num¬ 
bers  fall  within  a  certain  range  which  is  specific  for 
that  type.  Ethylenie  linkings,  especially  when 
conjugated,  depress  the  value  of  the  Abbd  number  in  a 
manner  strictly  parallel  to  the  exaltation  of  the 
molecular  refractivity.  The  Abbd  number  is  there¬ 
fore  a  function  which  throws  considerable  light  on  the 
constitution,  state  of  unsaturation,  relative  position 
of  double  linkings,  and  the  presence  of  conjugation  in 
liquid  organic  compounds.  It  is  particularly  valu¬ 
able,  since  it  does  not  require  knowledge  of  the  mol. 
wt.  In  cases  where  the  Abbd  number  assigns  a  com¬ 
pound  to  one  of  two  or  more  classes  then  the  values  of 
nD  and  (nF—nc)  are  decisive.  A.  A.  Goldberg. 

Oxidation  mechanisms  of  the  paraffin  hydro¬ 
carbons.  G.  Egloff,  R.  E.  Schaad,  and  C.  D. 
Lowry,  jun. — See  B.,  1929,  930. 

Action  of  aluminium  chloride  on  certain 
saturated  aliphatic  hydrocarbons.  J.  Jurkie- 
wicz  and  K.  Kling  (Przemysl  Chem.,  1929, 13,  481 — 
492).— Above  370—390°  anhydrous  aluminium 
chloride  has  an  exclusively  disintegrating  action  on 
ethane,  propane,  and  n-  and  iso-butane,  the  per¬ 
centage  decomposition  increasing  with  the  mol.  wt. 
of  the  hydrocarbon.  In  the  ease  of  isobutane,  an 
unidentified  higher  hydrocarbon  was  obtained  at 
245°  in  the  presence  of  this  catalyst. 

R.  Truszkowski. 

Action  of  carbonyl  chloride  on  ethylenie 
linkings.  I.  Hydrocarbons  and  alcohols.  E. 
Pace  (Gazzetta,  1929,  59,  578— 590)  .—Carbonyl 
chloride  reacts  in  presence  of  aluminium  chloride  with 
ethylenie  hydrocarbons  or  alcohols  in  toluene  solution 
to  give,  respectively,  P-ehloro-acid  chlorides,  and 


p-chlorolac  tones.  The  reaction  is  carried  out  by 
passing  carbonyl  chloride  into  the  solution,  kept 
generally  at  35 — 40°,  for  2 — 20  hrs.  until  the  mixture 
is  dark  brown  and  no  more  gas  is  absorbed,  and  the 
product  is  isolated  by  fractional  distillation  or 
evaporation  of  the  toluene  after  brief  treatment  with 
water.  Ethylene  yields  p-chloropropionyl  chloride, 
b.  p.  144*5°,  hydrolysed  to  the  acid  by  boiling  dilute 
hydrochloric  acid,  tsoAmylene  yields  p -cfiloro-y- 
methylvaleryl  chloride,  b.  p.  168°  (acid,  m.  p.  72 — 73°, 
yielding  y -methyl- Aa-pcntenoic  acid,  b.  p.  212°  in 
boiling  alkaline  solution,  and  p -hydroxy -y-melhylvaleric 
acid ,  m.  p.  127°,  with  silver  oxide).  Styrene  yields 
$-chloro-$-phenylpropionyl  chloride,  m.  p.  139°  (de¬ 
comp.).  Allyl  alcohol  yields  p -chloro-y-butyrolactone, 
m.  p.  45°,  which  yields  the  $-hydroxy-y-butyrolactone> 
m.  p.  68°,  converted  into  p y-dihydroxybutyric  acid, 
a  syrup.  Cinnamyl  alcohol  yields  p - cMoro-a-phenyl- 
y-bulyrolactone ,  m.  p.  105°,  whence  p -hydroxy- a- 
phenyl-y-butyrolactone,  m.  p.  86°,  and  p y-dihydroxy- 
oL-phenylbutyric  acid  (+H20),  m.  p.  125°,  are  obtained. 
a-Terpineol  yields  a  chlorolactone,  m.  p.  51°,  which 
yields  a  hydroxylacione,  m.  p.  112°,  converted  into  an 
unstable  dihydroxy -acid  which  readily  loses  carbon 
dioxide  and  water  to  give  a-terpineol. 

R.  K.  Callow. 

Isomerides  of  A^-pentene.  I,  A^-Pentene 
from  y-bromopentane  and  y-pentanol.  M.  L. 
Sherrill,  B.  Otto,  and  L.  W.  Pickett.  II.  A^- 
Pentene  from  p-bromopentane  and  p-pentanol. 
M.  L.  Sherrill,  C.  Baldwin,  and  D.  Haas  (J.  Amer. 
Chem.  Soc.,  1929,  51,  3023—3033,  3034—3041).— 
I-  Diethylcarbinol  is  saturated  with  hydrogen  bromide 
at  — 10°  and  then  heated  at  60°  until  reaction  is 
complete.  Repetition  of  this  process  until  absorption 
is  complete  gives  y-bromopentane  (I),  b.  p.  118*2 — 
118*5°/760  mm.,  df  1*2170,  nfy  1*44431.  If  phos¬ 
phorus  tribromide  or  hydrogen  bromide  under 
pressure  is  used  during  the  preparation  of  I  some 
p-bromopentane  is  also  formed.  A^-Pentene  (II), 
b.  p.  36*40 ±0*05°/700  mm.,  df  0*6503,  nf}  1*37965,  is 
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obtained  from  I  by  the  action  of  methyl-alcoholic 
potassium  hydroxide  at  110 — 11(5°,  and  purified  by 
distillation  of  its  azeotropic  mixture,  b.  p.  31-4± 
0*05°/760  mm.,  with  methyl  alcohol  (corresponding 
mixture  with  ethyl  alcohol,  b.  p.  34-7 ±0-05°),  and 
subsequent  removal  of  the  alcohol  by  washing. 
Dehydration  of  diethylcarbinol  with  60%  sulphuric 
acid  gives  II  and  polymerised  ( ?)  material.  Addition 
of  hydrogen  bromide  to  II  in  carbon  tetrachloride 
solution  affords  98%  of  I,  but  in  acetic  acid  solution 
22%  of  jB-bromopentane  (III)  is  formed  in  addition  to 
78%  of  I  (cf.  Lucas  and  Moyse,  A.,  1925,  i,  770; 
Kharasch,  Chem.  Rev.,  1928,  5,  571).  Addition  of 
bromine  to  II  gives  (By- dibromopentane .  Exposure 
of  II  to  sunlight  or  ultra-violet  light  causes  trans¬ 
formation  into  an  isomeric  pentene,  which  differed 
slightly  from  II  in  physical  properties ;  a  specimen 
with  wg  1 '37934  when  treated  with  hydrogen  bromide 
yielded  a  mixture  of  15%  of  I  and  85%  of  III  (cf. 
Kharasch,  loc.  cit.).  With  bromine,  (3y-dibromo- 
pentane  is  formed. 

II.  p-Bromopentanc  is  converted  as  above  into  a 
mixture  of  Aa-  and  A^-pentencs,  separable  by  fractional 
distillation  of  the  azeotropic  mixtures  with  methyl 
alcohol.  The  purest  A^-pentene  (IV)  obtained  had 
b.  p.  35'85±0‘05°/760  mm.,  df  0-6481,  nf}  1-37849 
(azeotropic  mixtures  with  methyl  and  ethyl  alcohols, 
b.  p.  30"85±0‘05°  and  33'7±O-2°/760  mm. ;  bromine 
additive  product,  Py-dibromopentane) .  Addition  of 
hydrogen  bromide  to  IV  in  absence  of  solvent  gives 
93 — 95%  of  P-bromopentane,  but  in  acetic  acid  only 
85%  is  formed.  Exposure  of  IV  to  ultra-violet  light 
causes  a  slight  increase  in  the  value  of  n,  but  the 
hydrogen  bromide  addition  is  the  same  as  with  IV. 
The  results  indicate  that  II  and  IV  are  electronic  and 
not  geometrical  isomerides  (cf.  Kharasch,  loc.  cit.), 
IV  being  the  more  stable.  H.  Burton. 

Isomerides  of  A^-pentene.  III.  Ultra-violet 
absorption  spectra  of  isomeric  A^-pentenes. 
E.  P.  Carr  (J.  Amer.  Chem.  Soc.,  1929,  51,  3041 — 
3053).- — Absorption  spectra  measurements  have  been 
made  of  the  isomeric  A^-pentenes  described  by 
Sherrill  and  others  (preceding  abstract),  and  it  is 
found  that  they  show  marked  differences,  particularly 
in  the  region  of  the  shallow  absorption  band  in  the 
near  ultra-violet.  The  curve  for  the  stable  A^-pentene 
(from  P-bromopentano)  is  similar  in  form  to  that  of 
trimethylethylene  (Liithy,  A.,  1924,  ii,  80),  but  differs 
widely  from  that  of  the  A^-pentene  obtained  from 
y-bromopentano .  This  difference  indicates  that  the 
pentenes  are  not  cis-trans  isomerides  (cf.  Errera  and 
Henri,  A.,  1925,  ii,  1137).  The  effect  of  a  polar 
solvent  (acetic  acid)  on  the  spectra  of  the  isomerides 
is  to  cause  a  shift  in  the  absorption  of  one  towards  the 
other ;  hexane  (non-polar)  has  no  effect.  After 
prolonged  exposure  of  the  unstable  A^-penteno  to 
diffused  light  there  is  a  shift  in  the  absorption  towards 
that  of  the  stable  isomeride ;  a  more  absorptive 
polymeride  is  also  produced  (cf.  loc.  cit.).  After 
exposure  to  ultra-violet  light  the  absorption  spectrum 
of  the  unstable  pentene  shows  a  decided  shift  to  the 
visible,  whilst  under  identical  conditions  the  stable 
form  shows  only  a  slight  shift  towards  the  curve  of  its 
isomeride.  The  more  absorptive  isomeride  is  the 


stable  form.  The  results  agree  with  the  interpretation 
of  electronic  isomerism  as  proposed  by  Kharasch 
(Chem.  Rev.,  1928,  5,  571).  H.  Burton. 

ii -Hentriacontene .  R.  Pummerer  and  H.  Kranz 
(Ber.,  1929,  62,  [2?],  2620 — 2628). — In  relationship  to 
the  constitution  of  caoutchouc  and  guttapercha,  the 
examination  has  been  made  of  a  long-chain  hydro¬ 
carbon  with  an  isolated  terminal  ethylenic  linking. 

Myricyl  alcohol,  ra.  p.  88°,  is  prepared  by  hydrolysis 
of  camauba  wax  by  alcoholic  potassium  hydroxide  in 
presence  of  benzene.  It  appears  to  have  the  com¬ 
position  C31H63sOH  and  to  be  identical  with  melissyl 
alcohol  from  beeswax.  The  compound  is  converted 
by  palmityl  chloride  at  130 — 180°  into  myricyl 
palmitate,  m.  p.  75°,  which,  when  boiled  under  13  mm. 
pressure  and  then  distilled,  yields  palmitic  acid  and 
hentriacontene,  b.  p.  295°/15  mm.,  m.  p.  64°  (yield 
70 — S0%).  Analyses  and  determinations  of  mol.  wt. 
in  camphor  and  naphthalene  indicate  the  composition 
C31H62,  the  somewhat  high  values  in  naphthalene 
giving  no  certain  criterion  of  association.  One  % 
solutions  in  warm  benzene  after  long  preservation 
solidify  to  jellies  which  contain  no  macroscopic 
crystals,  but  show  bright  and  dark  zones  between 
crossed  Nicols.  Gel  formation,  such  as  is  observed 
with  azo-dyes  and  soap  solutions,  can  therefore  take 
place  in  the  absence  of  charged  particles  (ions)  which 
have  a  directive  action.  The  relative  viscosity  of 
hentriacontene  is  very  small.  The  sudden  increase 
in  solubility  in  benzene  and  chloroform  for  a  rise  of 
10°  is  comparable  with  that  observed  for  guttapercha 
in  ether.  Catalytic  hydrogenation  of  the  unsaturated 
hydrocarbon  in  presence  of  a/cZohexano  and  spongy 
platinum  affords  hentriacontane,  m.  p.  68°,  also 
obtained  from  pal  mi  tone  by  Clemmensen’s  method. 
When  titrated  with  bromine  in  chloroform  or  treated 
with  iodine  chloride,  hentriacontene  gives  the  expected 
analytical  results.  The  dibromide,  m.  p.  62°,  prepared 
in  carbon  disulphide,  loses  part  of  its  bromine  (as 
hydrogen  bromide)  when  treated  with  alcohol  under 
mild  conditions,  yielding  a  product  which  is  stable 
towards  boiling  alcohol  and  does  not  contain  ethoxyl, 
and  hence  probably  has  a  different  arrangement  of 
the  carbon  skeleton.  Alkaline  permanganate  is 
slowly  decolorised  by  hentriacontene  in  benzene ; 
ozone  converts  the  hydrocarbon  into  formic  acid  and 
an  acid,  m.  p.  88°.  H.  Wren. 

Homogeneous  oxidation  of  acetylene.  G.  B. 
Kistiakowsky  and  S.  Lenher. — See  this  vol.,  1395. 

Induced  chlorination  of  ethylene  dichloride. 
Effect  of  oxygen  on  the  reaction  between  ethylene 
and  chlorine.  T.  D.  Stewart  and  D.  M.  Smith  (J. 
Amer.  Chem.  Soc.,  1929,  51,  3082— 3095).— When 
ethylene  and  chlorine  are  allowed  to  react  in  a  darkened 
glass  vessel  (previously  heated  at  500°  and  evacuated 
at  1  X  10~ 6  mm.)  there  is  a  short  inhibition  period 
followed  by  an  autocatalytic  reaction.  The  rate  of 
reaction  becomes  relatively  high  as  soon  as  the  liquid 
reaction  products  begin  to  separate  on  the  walls  of  the 
vessel.  The  following  reactions  occur  :  (a)  G>H4+ 
C12-C2H4C12;  (6)  C2H4C12+C12=C2H3C13+HC1 :  re¬ 
action  b  is  not  independent  of  reaction  a.  In  presence 
of  oxygen  the  total  reaction  rate  decreases  and  reaction 
b  tends  to  be  eliminated ;  a  small  amount  of  oxygen  is 
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almost  as  effective  as  a  large  amount.  Nitrogen  and 
water  have  no  apparent  effect  on  the  induced  sub¬ 
stitution  reaction.  On  an  evacuated  surface  tri- 
ehloroethane  vapour  is  a  more  powerful  catalyst  than 
ethylene  dichloride  vapour  for  the  reaction  between 
ethylene  and  chlorine.  On  an  unevacuated  surface 
neither  of  the  vapours  is  an  effective  catalyst.  In 
presence  of  oxygen,  liquid  ethylene  dichloride  is  a 
better  catalyst  than  liquid  triehloroethane ;  both 
liquids  are  more  effective  in  absence  of  oxygen.  The 
evacuated  surface  is  not  a  catalyst,  but  as  evacuation 
of  the  walls  progresses  more  hydrogen  chloride  appears 
in  the  reaction  mixture.  Oxygen  and  excess  of 
chlorine  reduce  the  specific  reaction  rate  to  the 
same  minimum  value.  It  is  suggested  that  there  is  an 
induced  additive  reaction  as  well  as  an  induced 
substitution  reaction;  the  latter  is  induced  by  the 
former,  the  heat  of  reaction  of  ethylene  dichloride  being 
utilised  to  promote  the  formation  of  triehloroethane. 

H.  Burton, 

Catalysts  for  the  formation  of  alcohols  from 
carbon  monoxide  and  hydrogen.  IV.  Decom¬ 
position  and  synthesis  of  methyl  alcohol  by 
catalysts  composed  of  zinc  and  chromium 
oxides.  D.  S.  Oryder  and  P,  K.  Frolich. — See  B,, 
1929,  934. 

Tests  for  methyl  alcohol.  H,  Leffmann  and 
(X  a  Pines.— See  B,,  1929,  8S6. 

Synthesis  of  phytoL  F.  G.  Fischer  and  K. 
Lowenberg  (Amialen,  1929,  475,  183 — 204;  ef.  A., 
1928,  989).— Condensation  of  pC-dimethylundecan- 
K-one  (obtained  by  reduction  of  ^-ionone  with  hydro¬ 
gen  and  palladised  calcium  carbonate  in  alcohol  under 
pressure)  with  sodamide  and  acetylene  gives  yrik-tri- 
methyl- df-dodecinen-y-ol  (I),  b.  p.  135*5 — 136*5710 
ram.,  df  G*S464,  nf,  1-4488  (acetate,  b.  p.  152— 152*5° /II 
mm,;  silver  salt).  Reduction  of  this  with  either 
sodium,  and  moist  ether  or  a  zinc-copper  couple  in 
aqueous  alcohol  does  not  give  satisfactory  results,  but 
with  hydrogen  and  palladised  calcium  carbonate  it  is 
smoothly  converted  into  yr^4rimethyl-L*-dodecen~y-ol, 
b.  p.  140*5°/10  mm.  This  is  converted  by  heating 
with  acetic  anhydride  for  90  hrs,  at  100°  into  the 
acetate,  b.p.  146— 153°/11  mm.  (at  higher  temperatures 
loss  of  water  occurs  with  the  formation  of  a  hydro¬ 
carbon,  b.  p.  120 — 121o/10  ram,  which  is  probably 
t e trahydrof arnesene ) ,  which  undergoes  amonotropic 
change  and  is  separated  by  fractionation  after 
hydrolysis  into  tetrahydrofarnesene,  the  original 
ear  bind ,  and  yr^4rimeihyl*&$~dodecen-a-ol  (tetra- 
hydrofarnesol),  b.  p.  152 — 156°/10  mm.  (acetate,  b.  p. 
164—167711  mm.).  The  last  is  converted  by  the 
action  of  phosphorus  tri bromide  in  light  petroleum  at 
—  10°  into  its  bromide ,  b.  p.  153 — 159°/10  mm.  (slight 
decomp,),  which  is  condensed  in  the  crude  state  with 
ethyl  acetoaeetate  in  the  presence  of  alcoholic  sodium 
ethoxide  at  —10°.  Ketonic  hydrolysis  of  the  con¬ 
densation  product  yields  methyl  BQp4rmieikyl-&?4ri- 
decenyl  ketone,  b.  p.  173*5 — 175°/10  mm.  This  is 
reduced  by  hydrogen  and  palladised  calcium  carbonate 
to  methyl  S0fi~trimethyltridecyl  ketone,  b.  p.  173*o — 
174o/10  mm.,  df  0*8337,  nf,  1*4434,  identical  with  the 
ketone  Cio^rO  obtained  by  chromic  acid  oxidation 
of  phytol  ( loc .  ciL ;  of.  Heilbron  and  Thompson,  this 


voL,  790).  Further  condensation  of  this  ketone  with 
acetylene  gives  yrfci4etramcthyl-ii**hezmhcinen-y-ol> 
b.  p.  183 — 1 85711  mm.,  which  undergoes  similar 
rearrangement  with  acetic  anhydride  to  yield 
tetramethyl-^-hcxadecen-«-ol  ( silver  salt  of  hydrogen 
phtha&ate,  m.  p.  117 — 119°;  mmimrbazom  of  the 
pyruvate,  m,  p.  72 — 75°),  identical  in  all  respects  with 
natural  phytol,  together  with  phytadicne,  identical 
with  a  specimen  obtained  by  the  action  of  phthalic 
anhydride  on  natural  phytol.  Investigation  of  the 
action  of  98%  formic  acid  on  the  various  acetylenic 
tertiary  carbinols  prepared  above  shows  that  with  the 
reagent,  contrary  to  Rape  and  his  collaborators  (ef.  A., 
1926,  821),  ajS-unsaturatcd  methyl  ketones  arc  the 
main  products  of  this  rearrangement.  Thus  I  gives 
mainly  (90%  of  })roduct,  55 — 60%  yield)  methyl 
mi 4rimelhyl-&a-decenyl  ketone,  b.  p.  148 — 149°/10  nun,, 
isolated  as  its  semicarbazone,  m.  p.  133 — 134°,  and 
reduced  by  hydrogen  and  palladised  calcium  carbonate 
to  methyl  act 4rimethyldecyl  ketone,  b.  p.  139 — 140°/10 
mm.  (semicarbazone,  m.  p.  45*5 — 46*5°)*  which  is 
further  reduced  by  sodium  and  alcohol  to  yr\k4ri- 
methyldodecan -  p  -ol ,  b.  p.  146*8 — 147*2711  mm. 
means  of  its  hydrogen  sulphite  derivative  a  small 
yield  of  ^K4rimethyl-Aa-dodece7ialdehyde,  b.  p,  156— 
157711  mm.,  is  isolated  from  the  products  of  the 
rearrangement.  Similarly,  the  main  product  of  the 
rearrangement  of  x-cyrfohexylethin- a-ol  with  formic 
acid  is  not  c  yefohexy  lideneaee  taldehyde  (Rape, 
Messner,  and  Karnbli,  A.,  1928,  640),  but  dt-cyclo- 
hexenyl  methyl  ketone  (reduced  to  eyebhexyl  methyl 
ketone).  wPhytane,  G2DH42,  b.  p.  171*8 — 172*671  * 
mm.,  df  0*7853,  n®  1*4382,  obtained  by  heating  tetra- 
hydrogeranyl  bromide  with  potassium  in  benzene,  is 
identical  with  phytan  (po^tetramethylhexadecane). 
Acid  hydrolysis  of  ethyl  tetrahydrogeranylaceto  * 
acetate  yields  Bs~dimethyldecoic  acid,  b.  p,  159*5— 
160«5°/10  mm.,  df  0*8862,  which  may  be  identical 
with  the  acid,  obtained  by  oxidation  of  the 

ketone  obtained  by  degradation  of  phytol  ( Willstattor, 
Mayer,  and  Huni,  A.,  1911,  i,  144).  J.  W.  Baker. 

Reactions  relating  to  carbohydrates  and  poly¬ 
saccharides.  XXIII.  Synthesis  and  properties 
of  hydroxyalkylidene-glycols  and  -glycerols,  H, 
Hie  Bert  and  M,  S,  Whejlen  (J.  Amer.  Chem.  Soc,, 
1929,  51,  3115 — 3123)  .—Condensation  of  acraldehyde 
with  ethylene  glycol  containing  one  third  of  its  weight 
of  hydrogen  chloride  gives  ethylene  y-chloropropylidene 
ether,  b.  p,  70 — 72°/18  mm.,  which  when  heated  with 
powdered  potassium  hydroxide  affords  ethylene 
acrylidene  ether,  b.  p.  115 — 116°.  Oxidation  of  this 
with  dilute  potassium  permanganate  yields  41%  of 
ethylene  fiy-dihydroxypropylidene  ether  (I),  b.  p,  136- — 
13S75  mm.,  n\]  1*4695.  Acraldehyde  and  glycerol 
condense  after  several  weeks  at  50 — 60°,  forming 
Q$«aerylideneglyceroi,  b.  p.  204 — 215°,  nl£  1*4638  (ef, 
Nef,  A.,  1905,  i,  3),  methylated  to  the  eorresxjonding 
y^mihyl  ether,  b.  p.  70°/13  mm,,  nf,  1*4408.  This 
methyl  ether  is  hydrolysed  by  75%  alcohol  containing 
0*5%  hydrochloric  acid  to  glycerol  a-methyl  ether, 
and  is  oxidised  by  dilute  permanganate, "  yielding 
a  p-  (p  y -d ihydrox ypropylidem)ghjcerol  y-meth  yl  ether , 
b.  p.  146°/1 — 2  mm,,  ng  1*4680.  Similar  oxidation  of 
ap-acrylideneglycerol  gives  only  a  small  amount  of 
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a{3  -  { p  'y' -dihydroxy propylidene )glyterol  (II),  b,  p.  148°/ 
0*15  mm.s  1*4888.  When  I  or  II  is  heated  at 
110°  in  absence  or  presence  of  potassium  hydroxide, 
sodium  or  aluminium  cthoxide,  or  exposed  to  sun¬ 
light,  polymerisation  does  not  occur.  H.  Burton. 

Action  of  the  oxides  of  nitrogen  on  ethers. 
I.  0.  I.  Egorova  (Ukraine  Chera.  J.»  1929,  4.  193 — 
198). — -The  action  of  nitrogen  oxides  on  isoamyl  ether 
yielded  a  mixture  of  isoamyl  nitrite,  tsoamyl  nitrate, 
and  a  small  quantity  of  nitro isopentane.  With 
diphenyl  ether  a  mixture  of  o«  and  jp-nitrodiphenyl 
ethers  was  obtained,  identified  by  reduction  to  the 
amino-compounds  (m,  p.  42*7° — 44*7°  and  83°, 
respectively)  with  tin  and  hydrochloric  acid. 

M.  Zvegintzov. 

“Ring  contraction  “  during  the  formation  of 
internal  ethers  ( oxides )  from  glycols .  A.  Fran k e 
(Monatsh.,  1929,  53  and  54,  577 — 587). — HiickeFs 
criticism  of  the  author’s  previous  results  (A.,  1923,  i, 
530)  on  the  formation  of  ae-oxides  from  wof-diols  has 
led  to  an  examination  of  the  oxide  obtained  from 
decane- «K-diol  (I). 

[With  H.  Gomolk a .] — Reduction  of  ethyl  sebacate 
with  sodium  and  alcohol  gives  a  66*5%  yield  of  I,  b.  p. 
179°/11  mm.,  in.  p.  71°,  which  on  treatment  with 
50%  sulphuric  acid  and  distillation  with  superheated 
steam  yields  az-oxidodecane  (II),  b>  p.  198 — 202°, 
84°/14  mm.  Oxidation  of  II  with  dilute  potassium 
permanganate  gives  mainly  succinic  and  hexoic  acids, 
together  with  small  amounts  of  glutaric  and  valeric 
acids.  When  II  is  heated  with  fuming  hydrobromie 
acid  at  100°  in  a  sealed  tube  az-dibro7nodecane)  b.  p. 
155°/13  mm.,  is  formed.  This  is  converted  by  way  of 
the  diacelale,  b.  p.  153° /9  mm.  (37 — 42%  yield),  into 
demm-az-diol,  b,  p.  157°/9  mm.,  readily  convertible 
into  II,  H,  Burton. 

Reactions  of  the  a-oxides  with  amino-acid 
esters.  III.  Aromatic  amino-acids.  IV. 
Aliphatic  and  homologous  aromatic  acids,  A.  I. 
KItrianov  (Ukraine  Chem.  J,,  1929,  4,  215 — 229). — 
III.  Trimethylethylene  oxide  and  ^obutylethyleno 
oxide  react  with  aromatic  amino-acids  much  less 
readily  than  ethylene  oxide ;  in  the  case  of  trimethyl¬ 
ethylene  oxide  no  reaction  takes  place,  whilst  isobutyl- 
ethylene  oxide  gave  the  normal  additive  products  of 
the  oxide  molecule  to  the  amino-group.  With 
methyl  anthranilate,  isobutylethylene  oxide  gave 
methyl  alcohol  as  a  by-product,  thus  indicating  the 
probable  formation  and  decomposition  of  the  e-laetone, 
which,  however,  could  not  be  isolated. 

IV,  Two  mols.  of  isobutylene  oxide  reacted  with 
glycine  ester  to  give  the  compomid 

OH-CMe2-CH2-N<gg2~CO>0i  b  p  162_167°/5 

mm.  If  molar  proportions  of  the  reacting  substances 
were  used,  ethyl  N Jiydroxyisob utylmnmoamtale>  b,  p. 
155 — 160Q/4  mm,,  was  obtained. 

With  excess  of  ethylene  oxide  ethyl  phenylamino- 
acetate  also  gave  the  corresponding  lactam , 

OH-CH2-CH2-N<^^Ji'^>0)  b.  p.  239—24077 

mm.  With  equimolecular  amounts,  no  product  could 
be  isolated.  isoButylene  oxide  and  methyl  phenyl- 
aminoaeetate  in  equimolecular  proportions  yielded 


methyl  phenyl*$~hydroxyisobuiylwninoacciate,  b.  p. 
170 — 173°/7  mm.  Under  the  same  conditions,  ethyl 
phenylaminoaeetate  did  not  react. 

M.  Zvegintzov. 

Synthesis  and  properties  of  phenyl-p-hydroxy- 
ethylaminoacetic  acid.  A.  I.  Kiprianov  (Ukraine 
Chem.  J,,  1929,  4,  231 — 240 ;  cf.  preceding  abstract). 
— The  action  of  a-oxides  on  the  esters  of  amino-acids 
decreases  with  increase  of  mol.  wt.,  so  that  amino- 
carbinol  acids  cannot  be  obtained  by  this  method  from 
secondary  amines. 

Phemd-$~hydroxyethyla?m7io(zcetola£tone} 

NPh<$ica>t>  111.  p.  75°,  was  obtained  by  the 

action  of  ethylene  ehloroliydrin  on  sodium  phenyl¬ 
aminoaeetate  when  boiled  under  reflux  condenser  for 
9  hrs,  or  by  the  action  of  phenyl- p-hydroxyethyh 
amine  on  sodium  ehloroacetate ;  a  third  method  was 
to  act  on  phenyl- p-hydroxyethylamine  with  ethyl 
ehloroacetate.  If  bromoaeetie  acid  was  used,  some 
hydroxyethyliminodiaeetic  acid,  m.  p.  167—189°,  was 
obtained.  The  lactone  on  keeping  in  air  for  2  months 
became  transformed  into  a  violet  substance  very 
similar  in  appearance  and  properties  to  dyes  of  the 
triphenylmethane  series,  such  as  crystal-violet. 

M.  Zvegintzov. 

Partial  esterification  of  polyhydrie  alcohols. 
IX,  True  g-ether  of  glycerol.  A.  Fairbourne 
(J.C.S.,  1929,  2232 — 2235). — The  author  questions  the 
structure  of  the  <(  a  ’’-monomethyl  and  st  ’ '-di¬ 
methyl  ethers  of  glycerol,  given  by  Gilchrist  and 
Purves  (A.,  1926,  153),  and  shows  that  migration  of 
the  methoxyl  radical  does  not  take  place  as  assumed 
by  these  workers.  fiy-DichlorQ-x-methoxypropam, 
b.  p.  158°,  d  M62,  71  1*443,  was  prepared  by  the 
chlorination  of  methyl  ally!  ether  in  ethereal  solution, 
and  found  to  differ  from  ay-dichloro-  (S-methoxyprop- 
ane,  which  was  assumed  by  Gilchrist  and  Purves  to  be 
identical  with  the  ether  described.  Glycerol  $-mano~ 
inethyl  ether  was  prepared  by  hydrolysis  of  ay-diehloro- 
P-methoxypropane  and  its  structure  confirmed  by 
converting  it  into  its  di-33-nitrobenzoate,  m.  p.  155°,  as 
compared  with  m.  p.  108°  for  the  corresponding 
a-ether  derivative.  J.  W.  Porter. 

Alkyl  peroxides.  IV.  Ultra-violet  absorption 
of  hydrogen  peroxide  and  of  the  simple  mono- 
and  di-alkyl  peroxides  in  solution.  E.  Lederle 
and  A.  Rieche  (Ber.,  1929,  62,  [ZJ],  2573-r-2585 ;  cf. 
Rieche  and  Hitz,  this  vol.,  1268). — Very  marked 
analogy  in  refraction  and  absorption  is  found  between 
ketones  and  peroxides.  Replacement  of  hydrogen  by 
methyl  in  the  ehromophore  itself  causes  a  stabilisation, 
whereas  loosening  of  the  electron  sheath  of  the  ehromo¬ 
phore  is  induced  by  the  stabilisation  of  directly  vicinal 
octets.  The  “  deformation  energy  ”  caused  by  the 
replacement  of  hydrogen  by  methyl  amounts  to  about 
2  kg. -cal,  per  mol.  for  the  CO  group.  The  following 
absorption  graphs  are  recorded  :  hydrogen  peroxide, 
methyl  and  ethyl  hydrogen  peroxides  in  water ; 
dimethyl,  methyl  ethyl,  and  diethyl  peroxides  in 
hexane ;  hydrogen  peroxide  and  methyl  hydrogen  per¬ 
oxide  in  1  %  sodium  or  potassium  hydroxide ;  methyl 
hydrogen  peroxide  in  heptane.  The  graphs  are 
closely  similar  to  one  another  and  disclose  the 
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existence  of  the  ions  02~,  Me02“,  and  Et02".  The 
polarity  of  peroxides  is  discussed  and  a  constitutional 
formula  is  proposed  in  which  the  two  oxygen  nuclei 
are  placed  in  a  common  electron  sheath  and  the 
valency  directions  to  the  hydrogen  atoms  or  alkyl 
groups  deviate  by  about  70°  from  the  0 — 0  axis. 

H.  Wren. 

Influence  of  poles  and  polar  linkings  on  the 
course  pursued  by  elimination  reactions.  IV. 
Olefinic  degradation  of  sulphones.  G.  W.  Fenton 
and  C.  K.  Ingold  (J.C.S.,  1929,  2338—2341 ;  cf.  A., 
1927,  650;  1928,  1126). — The  decomposition  of  a 
series  of  complex  sulphones  by  means  of  potassium 
hydroxide  has  been  studied,  and  the  ease  with  which 
the  different  alkyl  groups  are  eliminated  as  olefines 
compared  with  a  corresponding  series  of  quaternary 
ammonium  hydroxides,  in  which  the  order  of  ease 
of  elimination  is  as  follows  :  p-phenylethyl>  ethyl, 
isopropyl,  sec. -butyl >  n-propyl  >n-amyl  >  n-hexyl, 
ft-heptyl,  n-octyl>  isoamyl  >  isobutyl.  In  the  case  of 
phenyl-  p-phenylethyl- ,  diethyl-,  diisopropyl-,  and  di-w- 
propyl- sulphones  the  decomposition  proceeds  smoothly, 
the  last-named  compound  decomposing  with  less  ease 
than  the  first  two.  With  di-n-but3dsulphone  the 
reaction  is  exceedingly  slow,  whilst  no  decomposition 
takes  place  with  di-n-octyl-,  dii^oamyl-,  and  ditsobutyl- 
sulphones.  Ethylisoamyl-  and  ethyl-n-octyl-sulphone 
decompose  normally.  It  is  concluded  that  there  is 
some  point  between  diethyl-  and  di-n-oetyl-sulphones 
such  that  all  sulphones  R/2S02  containing  radicals,  It', 
occurring  to  the  left  of  this  point  undergo  the  degrad¬ 
ation  whilst  all  sulphones  R"2S02,  containing 
radicals,  R",  occurring  to  the  right  of  it  do  so  only 
slightly  or  not  at  all.  The  same  is  assumed  to  be 
true  also  for  unsymmetrical  sulphones  containing  a 
group  such  as  phenyl,  incapable  of  elimination  as  an 
olefine.  The  reactions  arc  also  discussed  in  terms  of 
the  electronic  theory  of  valency.  Ethyl-n-propyl- 
sulpthone,  m.  p.  25°,  b.  p.  142 — 143°/23  mm.,  and  silver 
p ropa ne-oL- sutyh ina te  are  described.  J.  W.  Porter. 

New  petroleum  by-product :  octanesultone 
[lactone  of  y-liydroxy-ii-octanesulphonic  acid]. 
E.  L,  Raldeschwielder  and  H.  A.  Cassar  (J.  Amer. 
Chem.  Soe.,  1929,  51, 2969 — 2978). — During  the  manu¬ 
facture  of  higher  secondary  and  tertiary  alcohols,  the 
permanent  gases  from  the  stills  are  scrubbed  with 
sulphuric  acid.  Dilution  of  the  acid  extract  affords  a 
liquid  of  high  sulphur  content  which  on  cooling  and 
storing  deposits  a  dark-coloured  solid,  from  which,  by 
extraction  with  benzene  and  precipitation  with 
petroleum,  .  is  isolated  y-hydroxy-ii’OCianestdpkono- 
[  i 

lactone  (I)  C5Hu*CH;CH2-CHs«SOa>  m.  p,  129°.  This 
is  readily  volatile  in  steam,  does  not  react  with 
bromine,  acetyl  chloride,  or  phosphorus  penta- 
chloridc,  and  when  heated  with  dilute  sulphuric  acid 
under  pressure  or  distilled  over  potassium  hydroxide 
yields  isomeric  octanes  and  octenes.  Treatment  of  I 
with  hot  barium  or  potassium  hydroxide  solution 
affords  the  barium ,  C16H3207S2Ba  (II),  or  potassium 
(III)  salts  (corresponding  silver  salt)  [designated 
type  A].  Acidification  of  II  regenerates  I,  whilst 
bromination  of  II  or  III  in  aqueous  solution  gives  a 
bromo-ocianesultone  (type  A)  (IV),  C8H1503BrS,  m.  p. 


112°  (corresponding  chloro- derivative,  m.  p.  122*5°) 
also  formed  by  bromination  of  the  solutions  of  salts 
obtained  from  I  and  20%  solutions  of  sodium  hydr¬ 
oxide,  or  sodium  and  potassium  carbonates.  Hydro¬ 
lysis  of  IV  with  barium  or  potassium  hydroxide 
solution  and  purification  through  the  lead  salt  affords 
a  bromohydroxyodanesulphomc  acid>  m.  p.  90° 
(barium  and  potassium  salts).  The  bromine  atom  in 
IV  is  not  removed  by  fusion  with  sodium  hydroxide. 
When  I  is  hydrolysed  with  an  aqueous  suspension  of 
barium  carbonate  a  mixture  of  barium  salts  (type  JB, 
syrupy,  and  type  (7,  crystalline)  is  obtained.  Bromin¬ 
ation  of  type  B  in  aqueous  solution  yields  a  bromo - 
octanesultone  (type  B),  C8H1503BrS,  m.  p.  139° 
[corresponding  c/doro-derivative  (V),  m.  p.  118*5°]. 
Hydrolysis  of  V  first  with  barium  hydroxide  solution 
and  then  with  dilute  sulphuric  acid  gives  an  octene- 
sultone,  C8H1403S,  m.  p.  92*5°,  brominated  in  aqueous 
alkaline  solution  to  a  bromo-octenesuUone,  CgH1303BrS, 
m.  p.  117°,  Bromination  of  the  calcium  salt  of  type 
C  (isomeric  with  type  /l)  gives  bromo-  and  dibromo- 
octanes,  whilst  steam  distillation  of  the  acidified  salt 
yields  a  mixture  of  octenes,  b.  p.  mainly  113 — 115°. 

H.  Burton. 

Helicoidal  configuration  in  long-chain  com¬ 
pounds.  W.  B.  Lee  and  P.  J.  van  Rysselberoe  (J. 
Physical  Chem.,  1929,  33,  1543—1557 ;  cf.  A.,  1928, 
107). — On  the  assumption  of  Baeyer’s  strain  theory, 
in  so  far  as  the  as  and  «£  positions  favour  ring  form¬ 
ation,  a  new  helicoidal  configuration  for  long-chain 
compounds  is  derived  and  briefly  discussed.  The 
carbon  atoms  of  a  straight  chain  are  assumed  to  lie  on 
a  helix  drawn  on  a  cylinder  which  has  the  dimensions 
calculated  by  Langmuir  from  Adam’s  measurements 
on  unimolecular  films  and  arc  regularly  spaced  round 
a  helix  the  pitch  of  which  brings  the  odd  and  even 
carbon  atoms  in  two  perpendicular  planes.  This 
model  is  shown  to  account  for  many  physical  and 
chemical  properties,  which  arc  discussed  in  relation  to 
it,  especially  the  C5,  C10,  C16  periodicity  exhibited  by 
many  organic  acids.  L.  S.  Theobald. 

Racemisation.  I.  Racemisation  of  halogen- 
substituted  esters.  T.  Wag  ner- Jauregg 

(Monatsh.,  1929,  53  and  54,  791— 812).— A  more 
detailed  account  of  work  previously  reviewed  (this 
voL,  425).  H.  Burton. 

Crotonic  acid.  F.  Kaufler.  I.  By-products 
in  the  preparation  [with  P.  Halbig].  II.  Addition 
of  water  to  crotonic  acid  [with  G,  Basel]  (Monatsh., 
1929,  53  and  54,  119— 126).— I.  Oxidation  of  croton- 
aldehyde  with  oxygen  (cf.  Duchesne  and  DeMpine, 
A.,  1924,  i,  1281),  subsequent  conversion  of  the  product 
into  sodium  salts,  and  extraction  with  alcohol  gives 
about  6%  of  sodium  fsocrotonate.  When  oxidation 
is  carried  out  in  presence  of  sodium  carbonate  at  25°, 
and  the  reaction  mixture  is  acidified  with  hydrochloric 
acid,  acetic  and  8%  of  P-chloro-a-hydroxybutyric  acid, 
m.  p.  85—86°  [sodium  salt,  C8H1306Cl2Na,  m.  p.  172° 
(decomp.)]  (separated  through  the  insoluble  zinc  salt), 
are  formed  as  by-products.  The  last-named  acid  is 
formed  by  the  action  of  hydrochloric  acid  on  ocp-oxido- 
butyric  acid. 

II.  When  crotonic  acid  is  heated  with  20%  hydro¬ 
chloric  acid  about  80%  is  converted  into  a  mixture  of 
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p-hydroxy-  and  -cbloro-hutyric  acids.  With  boiling 
5,  10,  or  20%  sulphuric  acid  hydration  to  p«hydroxy- 
butyric  acid  occurs  to  the  extent  of  53 — 70%  after 
4— 5  days.  H.  Burton, 

Conductivity  titration  of  solutions  of  the 
sodium  salts  of  the  lower  fatty  acids,  M. 
Gekree  and  H.  H.  Wilhrath  (Z.  angew.  Chem.,  1929, 
42,  988— 990).— Excess  of  OliW  hydrochloric  acid  is 
added  to  the  solution  and  the  acidified  mixture 
titrated  with  0*lW-sodium  hydroxide.  Two  dis¬ 
continuities  are  shown  by  the  conductivity  curves 
corresponding  with  the  beginning  and  end  of  the 
neutralisation  of  the  fatty  acid.  Formic  acid  is 
exceptional  in  that  one  angle  is  flattened  and  the 
position  is  obtained  by  extrapolation.  The  method  is 
general  for  acids  having  dissociation  constants  for 
0*lAT-solution  greater  than  5xl(H  and  also  to 
phenols.  (X  Irwin. 

Tetramethylmargaric  acid  and  tetramethyl- 
stearic  acid.  R,  Kuhn  and  1L  SugixomJs  (Helv. 
Chinn  Acta,  1929,  42,  915— 921). — Phyiyl  iodide 
[adodo-yriXodeiramethylhexadecaiie],  b.  p.  152—154°/ 
0*12—0-22  mm.,  if  1*0791,  ng  14799,  is  prepared  by 
saturating  dihydrophytol  (Willstatter  and  Mayer,  A., 
1908,  i,  383)  at  —20°  with  hydrogen  iodide  and  heating 
at  70—80°  in  a  sealed  tube.  "  The  bromide,  b.  p. 
147713  mm.,  16170*8  mm.  (cf.  Karrcr,  Belfenstein, 
and  Widmer,  this  vol.,  49),  is  obtained  by  heating 
dihydrophytol  with  hydrobromic  acid  at  210 — 220°. 
Condensation  of  the  bromide,  or,  preferably,  the 
iodide,  with  ethyl  potassiomalonate  yields  ethyl 
phytylmalonate,  b»  p.  191 — 192°/0*34  mm.,  converted 
into  eivp -ietramethylstmric  acid ,  b.  p.  182°/0*22  mm. 
(tribromoaniUdc,  m.  p.  63*5 — 64*5  )*  Treatment  of 
the  Grignard  compound  of  phyiyl  bromide  with  carbon 
dioxide  yields  SO y^deimmethylniarganc  add ,  b,  p. 
16970*21  nun.  ( tribramoanilide ,  m.  p.  62 — 63°), 

R.  K.  CALLOW. 

Sulphonated  oils.  V.  Preparation  of  ricin- 
oleic  acid  sulphuric  ester  from  ricinoleic  and 
sulphuric  acids.  K.  Nishizawa  and  M.  Sinozaici 
(J.  Soe.  Chem.  Ind,  Japan,  1929,  32,  779—783; 
cf.  Grim  and  Woldenberg,  A.,  1909,  i,  284). — 
Sulphuric  acid  (100  g.)  is  gradually  added  during 
3  hrs,  to  a  mixture  of  100  g.  of  ricinoleic  acid  (prepared 
from  castor  oil)  and  100  g.  of  ether  with  vigorous 
agitation  at  257  the  mixture  is  preserved  for  2  hrs. ; 
when  150  g.  of  ether  are  used,  the  mixture  is  preserved 
for  2 — 17  hrs.  The  product  is  colourless  and  almost 
pure  and  is  isolated  by  acidification  or  as  potassium 
hydrogen  salt.  K.  Kashima. 

Photochemical  decomposition  of  lactic  acid. 
G.  R.  Burns  (J.  Amer.  Chem.  Soe.,  1929,  51,  3165— 
3171).— Aqueous  solutions  of  lactic  acid  are  decom¬ 
posed  by  radiations  of  wave-lengths  shorter  than 
2500  A.  in  absence  of  oxygen.  The  main  products  of 
the  decomposition  are  carbon  dioxide  and  alcohol; 
the  alcohol  formed  is,  however,  19%  in  excess  of  the 
amount  required  by  the  change  CHMe(0H)*C02H — > 
EtGH+CQ2.  Other  products  of  the  decomposition 
are  carbon  monoxide  (3*82%;  the  percentages  are 
of  the  total  gaseous  products),  methane  (2-18%), 
ethane  (2*18%),  and  unsaturated  hydrocarbons  (prob¬ 
ably  ethylene,  0*89%).  Acetaldehyde  or  hydrogen 


peroxide  could  not  be  detected.  The  ratio  between 
the  energy  absorbed  and  the  carbon  dioxide  produced 
corresponds  with  a  quantum  yield  of  approximately 
0*65,  The  results  agree  in  the  main  with  those  of  von 
Euler  (A.,  1911,  ii,  452;  1912,  ii,  407  ;  1913,  ii,  544;  cf, 
Seharz,  Arch.  ges.  Physiol.,  1918,  170,  650)  but  not 
with  those  of  Neuberg  (A.,  1912,  i,  314)  and  Baudiseh 
(A.,  1920,  ii,  461).  H.  Burton. 

Acetoacetic  ester  condensation.  S.  M.  Me- 
Elvain  (J,  Amer.  Chem,  Soe.,  1929,  51,  3124 — 
3130). — An  excess  of  ethyl  acetate,  propionate, 
butyrate,  or  isobutyrate  is  treated  with  dry  sodium 
ethoxide  (0-5  mol.)  and  the  reaction  mixture  distilled 
periodically  to  remove  excess  of  ester  and  the  alcohol 
formed  during  the  reaction  (the  distillate  is  replaced 
with  ester  until  no  more  alcohol  distils).  Refraeto- 
mctric  determinations  of  the  alcohol  in  the  distillate, 
formed  according  to  the  reaction  20H  2R*C02Et+ 
NaOEt  — >  CH2R*G(0Ma):CRfC02Et+2Et0H,  give 
values  of  0*83,  0*97,  1-03,  and  0*03  mol.,  respectively. 
The  yields  of  isolated  keto-esters  are  0*34,  0405,  0*38, 
and  0  mol.,  respectively.  The  results  support 
Claisen's  mechanism  (A.,  1887,  583),  which  is  reversible 
(cf.  Higley,  A.,  1907,  i,  461).  Scheibler  and  Marten- 
keFs  postulate  of  an  intermediate  enolate  as  an 
essential  step  in  the  reaction  (A.,  1927,  1167)  is  not 
upheld  by  the  results  with  ethyl  asobutyrate.  It  is 
suggested  that  the  ethyl  acetate-sodium  ethoxide 
additive  product  may  undergo  decomposition  either 
into  the  original  components  or  sodium  hydroxide  and 
keten  acetal  (cf.  Scheibler  and  Marhenkel,  loc.  eft.). 

H.  Burton, 

Determination  of  configuration  in  the  terpene 
series.  IV.  Optically  active  isopropylsuccinic 
acids,  J.  yon  Braun  and  W.  Reinhardt  (Ber., 
1920,  62,  [Bl  2585 — 2587 ;  cf,  this  vol.,  679).— 
di-fsoPropyl succinic  acid,  b.  p.  130°/15  mm.  with 
considerable  conversion  into  the  anhydride,  readily 
obtained  from  ethyl  a-bromoisovalerate  and  ethyl 
sodiomalonate,  is  resolved  with  some  difficulty  into 
its  optical  antipodes  by  treatment  with  strychnine  in 
aqueous  solution.  The  more  sparingly  soluble 
alkaloidal  salt  affords  (+)-iso propylsuccinic  add ,  m.  p. 
87 — 887  +24*01°  in  water  (anilide,  m.  p.  2007 

0]i?  —30*5°  in  alcohol).  The  mother-liquors  from  the 
salt  of  the  (+)-aeid  yield  (— )4so propylsuccinic  add, 
which,  after  purification  through  the  ethyl  ester,  b.  p, 
119—1207  dm  0*9896,  [a]g  -15*057  had  m.  p.  85—907 
[«]d  >21°  in  water.  H.  Wren, 

Reduction  of  methyl  esters  of  polymethylene- 
dicarboxylic  acids  with  fifteen  to  twenty-one 
carbon  atoms  by  sodium  and  alcohol.  P,  Chuit 
and  J.  HaTOSER  (Helv.  Chim.  Acta,  1929,  12,  850— 
859).— Glycols,  OH-[CH2]h*OH  21),  have 

been  prepared  by  reduction  of  the  methyl  esters  of 
the  corresponding  acids  (A.,  1926,  499)  by  sodium  and 
alcohol.  Certain  of  the  related  compounds  (cf.  this 
vol.,  677)  have  been  prepared  in  a  greater  state  of 
purity  by  improved  methods.  av-Dicyanotrideeane, 
m.  p;  31—31*57  b.  p.  215—216°  (from  av-dibromo- 
tridecane),  yields  tridecane-av-dicarboxylic  acid,  the 
methyl  ester  of  which  is  reduced  to  pcntadecane 
ao-diol,  ra.  p.  87°,  which  yields  with  hydrobromic  acid 
ao-dibromopentadecane,  m.  p.  27*2 — 27*57  b.  p. 
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197 °/2  mm.  Hexadecane-air-diol  yields  a--dibromo- 
hexadecane,  m.  p.  56*2 — 56*7°,  a -Bromohezatlecan- 
n-ol,  m.  p.  53 — 54°  ( acetate .  m,  p.  31°,  b.  p.  192 — 194°/ 

1  mm.),  is  obtained  in  poor  yield  from  hexadecane- 
cor-diol  monoacetate  and  hydrogen  bromide.  Hepta- 
decane-ap-diol,  m.  p.  96 — 96*5°,  yields  ap-dibromo- 
heptadecane,  m.  p.  38 — 38*4°,  b.  p.  208 — 210°/3  mm. 
Oe tadeeane- <xa-diol ,  m.  p.  98-6 — 99°  (lit.  92°),  b,  p. 
210 — 211°/2  mm.,  yields  «<?- dibromoh epiadecane,  ra.  p. 
63*5—64°,  b.  p.  205- — 207°,  from  which  hepiadecane* 
a&pp-tetracarboxylic  acid,  m.  p.  89—90°,  may  be 
obtained  by  condensation  with  malonic  acid.  Nona* 
decam  &'Mliol,  m.  p.  101°,  b.  p.  212— 214°/1*5  mm., 
yields  ax-dibromononaclecane,  m,  p.  46*2—46*5°,  b.  p. 
210 — 211°/1*5  mm.  Oetadeeane-a<j-diearboxylic  acid, 
m.  p.  123°  (lit.  124—125°)  (methyl  ester,  m.  p.  65*5— 
66°,  b.  p.  223 — 224°/2  mm. ;  ethyl  ester,  m.  p.  54*5— 
55°,  b.  p,  230 — 232°/2  mm.),  is  obtained  by  the  malonic 
ester  method.  Eicosane- av-dtol ,  m.  p.  103°,  b.  p. 
215— 2 17° /I *5  mm.,  yields  m-dibromoeico$anes  m.  p. 
67*4—68°,  b.  p.  220 — 222° j2  mm.  Nonadecane- 
«T-dicarboxylio  acid,  ra,  p.  123°  (lit.  111°,  117°) 
[methyl  ester,  m.  p.  65-3—65*8°  (lit.  56—57°),  b.  p. 

225 —  228° /3  mm. ;  ethyl  ester,  m.  p.  57°,  b.  p.  238— 
239 °/3  mm.],  is  obtained  by  the  malonic  ester  method. 
HeneicMane-cc<f>-diol,  m.  p.  105 — 105*5°,  b.  p.  223— 
224°/l*5  mm.  (acetate,  m.  p.  60°,  b.  p.  240°/3  mm.), 
yields  oc<f>  -  dibromoh  eneicomne,  m.  p.  52*5—53°,  b.  p. 

226—  228°/2*5  mm.  The  ascending  curves  of  the  m.  p. 
of  the  series  of  odd-  and  even-numbered  glycols  cross 
after  the  fifteen- atom  member  and  then  rejoin  at  the 
eighteen-atom  member  to  give  a  single  curve.  The 
ascending  curves  of  the  ra.  p.  of  the  dibromo-eom- 
pounds,  at  first  roughly  parallel,  afterwards  converge 
slightly.  The  even-numbered  compounds  in  each 
case  have  the  higher  m.-p.  curve.  R.  It.  Callow. 

Constitution  of  anhydrotricarballylic  acid.  R, 
Malaohowskx  (Bull.  Acad.  Polonaise,  1929,  A,  265 — 

273). — The  structure  ^  ^^^>CH*CH2*C02H  for 

anhydrotriearballylie  acid,  prepared  in  87 — 91  %  yield 
by  the  action  of  acetic  anhydride  below  45°  on  tri- 
carballylic  acid,  is  supported  by  the  following  experi¬ 
ments.  01-Methyl  irana-aeonitate  is  reduced  by 
platinum -black  and  hydrogen  to  a-meihyl  iricarballyl- 
ate,  m.  p.  111—112°,  and  is  identical  with  the  ester  ob¬ 
tained  by  the  alcoholysis  of  anhydrotiicarballylic  acid 
with  methyl  alcohol  or  by  the  treatment  of  the  anhydro- 
aeid  with  diazomethane  in  ether  with  the  formation  of 
the  a-mdhyl  ester  of  the  an  hydro-acid,  m*  p.  59—60°, 
followed  by  ring  fission  of  the  latter  by  water.  Tri- 
carballylic  acid,  m.  p.  160 — 161°,  is  produced  in  87% 
yield  from  tram-monibie  acid,  platinum-black,  and 
hydrogen,  and,  in  a  less  pure  form,  by  the  reduction  of 
cis-aconitic  acid.  Attempts  to  reduce  the  anhydrides 
of  cw~  and  fraHS-aconitie  acid  dissolved  in  glacial  acetic 
acid  with  platinum -black  and-  hydrogen  were  un¬ 
successful.  A.  I.  Vogel. 

Tests  lor  acetone  and  aldehyde-  EL  Leffmann 
and  C.  0,  Pines  (Bull.  Wagner  Free  Inst.,  1929,  4, 
39— 41).— For  the  detection  of  formaldehyde  in  the 
presence  of  acetaldehyde  the  most  satisfactory  results 
are  obtained  with  a  solution  of  1  g.  of  potassium 
guaiacolsulphonate  in  1 0  c.c.  of  concentrated  sulphuric 


acid.  Acetone  can  be  readilj’  detected  in  the  presence 
of  formaldehyde  by  adding  a  concentrated  aqueous  or 
preferably  glycerol  solution  of  sodium  nitroprusside 
containing  ethjd&mine  to  a  dilute  aqueous  solution  of 
the  mixture ;  a  red  ring  is  formed  at  the  contact  zone. 

A.  I.  Vogel. 

Manufacture  of  eliloroacetaldehyde.  I;  6. 
Farbenind.  A.-G.— See  B.,  1929,  887. 

Bromination  products  of  isobutaldehyde.  R. 
Dwobzak  and  W.  Prodinger  (Monatsh.,  1929,  53 
and  54,  588 — 595) . — Bromination  of  {sobutaldehyde 
(I)  at  about  —10°  and  treatment  of  the  product  with 
alcohol  affords  a-bromofsobutaldebyde  (II),  its  ethyl 
acetal  (III),  and  bromoparamobutaldehyde  (IV) 
CjgBUgOgRr,  b.  p.  128*5710  mm.  Attempted  depoly¬ 
merisation  of  IV  at  160°  gives  I,  but  II  could  not  be 
isolated.  Bromination  of  I  at  about  30°  and  treat¬ 
ment  with  alcohol  gives  small  amounts  of  II,  HI,  and 
IV ;  the  main  product  is  the  compound  (V),  m.  p, 
82* 5°,  previously  described  (this  voL,  1166).  The 
stability  of  V  towards  various  acidic  reagents  is  noted, 
but  hydrolysis  with  sodium  hydrogen  carbonate  or 
alcoholic  potassium  hydroxide  solution  gives  «-hydr- 
oxywbutaldehyde,  The  substance  is  now  considered 
to  be  aot  - telrabromodimobuiyl  ether  (cl  Stepanov,  A., 
1927,  42 ;  Hibbert,  Perry,  and  Taylor,  this  voL,  791). 

H.  Burton. 

Thermal  decomposition  of  acetone  in  the 
gaseous  state.  F.  0.  Rice  and  R.  E.  Vollrath 
(Proo.  Nat.  Acad.  Sci,,  1929,  15,  702 — 105 ;  cf. 
Hinshelwood  and  Hutchison,  A.,  1926,  691) —When, 
vaporised  acetone  was  passed  with  nitrogen  at  a 
known  rate  through  a  quartz  tube  heated  in  an  electric 
furnace,  for  every  100  mols.  of  acetone  decomposed 
approximately  60  mole,  of  keten  were  recovered. 
Hence  the  primary  reaction  in  the  unimolecular 
decomposition  of  acetone  is  probably  the  separation 
of  a  molecule  of  methane  and  the  formation  of  keten, 
which,  at  the  high  temperature,  undergoes  a  bimole- 
cular  decomposition  into  ethylene  and  carbon  mon¬ 
oxide.  If  this  is  the  correct  explanation,  160  mols.  of 
decomposed  acetone  should  give  100  mols.  of  methane, 
30  mols.  of  ethylene,  and  60  mols,  of  carbon  monoxide. 
This  result  agrees  fairly  closely  with  that  of  Hinshel 
wood  and  Hutchison  (loc*  cit .)  as  far  as  the  gases  are 
concerned.  A,  J,  Mee. 

Polymerisation  and  condensation.  V.  Con¬ 
densation  products  of  methylci/cfodihydroxy- 
acetone.  P.  A.  Lbveots  and  A.  Walti  (J.  Biol. 
Chem.,  1929,  84,  39 — 47),— The  action  of  methyl 
alcohol  containing  0*5%  of  hydrogen  chloride  on 
commercial  di  hydroxy  ace  tone  led  principally  to 
the  mefchylcyrioacetal  of  dihydroxyacetone  (cf. 
Fischer  and  Taubo,  A.,  1927,  857).  The  mother- 
liquor  was  treated  with  ethyl  acotate  and  the  precipit¬ 
ated  oil,  after  removal  of  solvents,  was  acetylated  with 
acetic  anhydride  and  pyridine,  the  product  consisting 
of  diacetoxyacetone  and  the  acetate  of  the  metkyloyolo- 
acetal  of  dihydroxyacetone,  m.  p.  135°.  The  residue 
from  the  ethyl  acetate  mother-liquor  was  similarly 
acetvlated,  yielding  acetyldihydroxijacelonylmeihyl- 
cyolodihydroxyacetom,  m.  p.  184°.  When  heated 
at  or  slightly  above  its  m.  p.,  me  thylet/dodi  hydro xy - 
acetone  formed  [di(dihydroxyacetm.yi)}rmthyldihydr- 
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oxyacetone.  (I),  m.  p.  300°  (decomp.),  methyl  alcohol 
being  eliminated.  On  treatment  with  p-nitrophenyl- 


OH  ■CH„_  F  C  ■  0  ■CH„- 


(L) 


-C-OMe 


hydrazine  acetate,  the  methylc^cloacetal  of  dihydroxy  - 
acetone  gave  the  p-nitrophenylosazone  of  dihydroxy- 
acetone.  The  glueosidic  linking  in  the  acetal  is  thus 
so  unstable  as  scarcely  to  modify  the  reactions  of  the 
compound  in  comparison  with  those  of  dihydroxy- 
acetone  itself.  C.  R.  Harington. 


Detection  and  isolation  of  biochemically 
formed  methylglyoxal  as  its  dioxime,  C.  Neu- 
rerg  and  M.  Scheuer  (Monatsh.,  1929,  53  and  54, 
1031 — 1035). — A  preparation  of  B.  Imtis  aerogeties  is 
washed  successively  with  physiological  saline  and 
water,  then  dried,  the  dry  material  triturated  with 
acetone,  filtered,  and  washed  with  acetone  and  ether. 
The  residual  product  produces  methylglyoxal  from 
magnesium  hexosediphosphate  solution  (cf.  this  voL, 
354,  722),  which  is  isolated  as  the  dioxime  or  the 
dioxime  nickel  salt.  H.  Burton. 


Bial’s  reagent  and  various  colour  reactions  of 
carbohydrates.  H.  Szancer  {Pharm.  Zentr.,  1929, 
70  ,  663—665) . — When  1  c.e.  of  a  pentose  solution  is 
mixed  with  a  few  drops  of  alcoholic  thymol  solution, 
and  an  equal  volume  of  concentrated  sulphuric  acid  is 
poured  down  the  side  of  the  tube,  a  red  ring  is  formed 
which  gives  its  colour  to  the  whole  liquid  on  mixing ; 
with  dextrose  or  lactose  a  less  intense  red  ring  is 
obtained,  but  the  colour  disappears  on  mixing. 
With  a-naphthol  in  place  of  thymol,  pentoses, 
dextrose,  and  lactose  give  a  dark  blue  ring  with  a 
lower  brown  ring,  which  is  due  to  the  a-naphthol  alone ; 
mixing  yields  a  dark  blue,  turbid  liquid,  which 
deposits  blue  flocks  on  dilution  with  water.  With 
p-naphthol,  pentoses  yield  a  deep  violet  ring,  and,  on 
mixing,  a  dirty  grey,  turbid  liquid ;  dextrose  or 
lactose  gives  an  indistinct  violet  ring,  disappearing  on 
mixing.  With  vanillin,  pentoses  give  a  bright  red 
ring  and  a  deep  red  solution  on  mixing;  dextrose 
yields  a  yellow  ring  and  a  red  solution,  gradually 
deepening,  on  mixing ;  lactose  gives  a  bright  yellow 
ring  and  a  yellow  mixed  solution ;  eugenol  gives  a 
multicoloured  ring  due,  not  to  furfuraldehyde,  but 
to  the  eugenol  itself.  T.  H.  Pope. 

BiaPs  pentose  reaction.  H.  Szancer  (Pharm. 
Zentr.,  1929,  70,  645— 646).— In  its  original  form 
BiaPs  reaction  for  pentoses  is  characteristic  of  these 
sugars,  hexo-aldoses  and  the  corresponding  poly¬ 
saccharides  requiring  a  more  protracted  action  of  the 
hydrochloric  acid  present  before  giving  the  reaction. 
The  lsevulic  acid  formed  in  the  latter  case  retards  the 
reaction  of  orcinol  with  furfur&ldehyde,  but  not  that 
with  hydroxy  methylf  u  rfur  aldehyde.  Mixtures  of 
pentoses  with  other  sugars  sometimes  fail  to  give 
the  characteristic  coloration.  Thus,  the  presence  of 
lsevulose  determines  the  production  of  a  brown 
coloration,  but  aldoses  cause  no  interference. 

T.  H.  Pope. 

Trinitrophenol  as  a  sugar  reagent.  H. 
Szancer  (Pharm.  Zentr.,  1929,  70,  665—666). — 
Addition  of  ammonium  sulphide  to  aqueous  picric  acid 


solution  results  in  the  change,  gradual  in  the  cold  but 
rapidly  on  heating,  of  the  yellow  colour  to  deep  red,  the 
picric  acid  being  reduced  to  ammonium  picramate. 
A  similar  reduction  is  effected  by  sugars  with  a  free 
aldehydic  or  ketonic  group  when  2  c.e.  of  0*5% 
aqueous  picric  acid  solution  is  treated  with  20 — 25 
drops  of  5%  sodium  or  potassium  hydroxide  and  2  c.e. 
of  the  sugar  solution  of  at  least  0*20%  concentration. 
The  reaction  is  not  applicable  to  the  detection  of 
sugar  in  urine,  since  normal  urine  is  coloured  deep  red 
by  neutral  or  faintly  alkaline  picric  acid  solutions 
owing  to  the  presence  of  creatinine.  T.  H.  Pope. 

Determination  of  reducing  sugars  with 
potassium  mercuric  iodide.  P.  Fleur y  and  J. 
Marque  (J.  Pharm.  Chinn,  1929,  [viii],  10, 292 — 301). 
— The  process  of  Baudouin  and  Lewin  {A,,  1927,  476) 
for  the  microdetermination  of  dextrose  has  been  im¬ 
proved  by  the  addition  of  barium  sulphate,  which 
greatly  facilitates  dissolution  of  the  mercury,  and  the 
conditions  under  which  it  is  specific  have  been  deter¬ 
mined.  Under  these  conditions  the  presence  of  2—3 
parts  of  mannitol  or  10  parts  of  sucrose  with  each  part 
of  dextrose  does  not  appreciably  affect  the  results. 
The  method  ha s  been  extended  for  the  approximate 
determination  of  dextrose  and  mannitol  in  their 
mixtures.  A.  A.  Goldberg. 

Oxidative  decomposition  of  sugars.  VI. 
Degradation  of  dextrose  into  C3  chains  by 
alkaline-earth  carbonates.  K.  Bernkauer  and 
H.  Wolf.  VII.  Transformation  of  methyl¬ 
glyoxal.  K.  Berk hatjer  and  B.  Gorleck  (Bio- 
chem.  Z.}  1929, 212, 443—451,  452— 465).— ¥1.  When 
dextrose  is  boiled  with  alkaline-earth  carbonates, 
12 — 13%  is  obtained  as  triose  (methylglyoxal  and 
glycerol)  and  the  rest  is  present  chiefly  as  a  mixture 
of  saccharic  acids.  Lactic  acid  is  not  formed. 

VII.  Methylglyoxal  when  treated  with  magnesium 
or  calcium  carbonates  in  aqueous  suspension  at  the 
ordinary  temperature  is  converted  into  a  triose 
(probably  giyeeraldehyde)  and  is  then  partly  con¬ 
densed  into  hexose.  The  formation  of  lactic  acid 
from  methylglyoxal  is  discussed  (cf.  this  voL,  297, 
543).  P.  W.  Clutterbuck. 

Formation  of  glucosazone.  C.  L.  Butler  and 
L.  H.  Cbetcher  (J.  Amer.  Chem.  Soe.,  1929,  51, 
3161 — 3165). — When  dextrose  is  treated  with  an 
equimolecular  quantity  of  phenylhydrazine  in  presence 
of  alcohol  and  75%  acetic  acid,  and  the  mixture  kept 
for  some  days,  a  63%  yield  (on  phenylhydrazine  used) 
of  glucosazone  is  obtained  instead  of  the  phenyl- 
hydrazone  described  by  Behrend  and  Lohr  (A.,  1908, 
i,  765).  In  dilute  acetic  acid  solution  a  62*5%  yield 
of  the  osazone  results.  Similar  results  are  given 
by  lsevulose.  The  phenylhydra zones  of  dextrose 
(Fischer,  A.,  1887,  567 ;  Skraup,  A.,  1889,  1130)  and 
loevulose  (Landrieu,  A.,  1906,  ii,  270)  undergo  con¬ 
version  into  glucosazone  when  solutions  in  dilute 
acetic  acid  are  kept  for  some  days.  The  change 
probably  involves  intramolecular  oxidation  and 
reduction.  Mannosephenylhydrazone  is  stable  under 
the  same  conditions.  H.  Burton. 

Glucosazone  reaction.  N.  Taketomi  and  K. 
Mtura  (J.  Soc.  Chem.  Ind.  Japan,  1929,  32,.  776 — 779). 
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— For  obtaining  a  maximum  yield  of  glucosazone  by 
Fischer’s  method,  the  ratio  of  phenylhydrazine  hydro¬ 
chloride  and  crystallised  sodium  acetate  should  be 
1  :  2*7 — 2*8.  The  yield  of  osazone  increases  with 
increasing  amount  of  the  reagents  up  to  about  3*2  g. 
of  the  hydrochloride  in  20  c.e.  of  water.  The  duration 
of  heating  influences  greatly  the  yield  of  osazone. 
The  reaction  is  not  completed  within  less  than 
3  hrs.,  but  beyond  this  decomposition  takes  place. 

K.  Kashima. 

Fluorine  derivatives  of  carbohydrates.  B. 
Helfekich  and  R.  Gootz  (Ber.,  1929,  62,  [jB],  2505— 
2507 ) . — a- Acetobromoglucose  is  converted  by  tech¬ 
nical  silver  fluoride  in  acetonitrile  at  the  atmospheric 
temperature  into  fi-acetojluoroglucose ,  m.  p.  up  to 
98°  after  very  frequent  crystallisations,  [<x]$  +21  *9° 
in  chloroform.  The  product  is  considerably  more 
stable  than  the  corresponding  cliloro-compound,  but 
de-acetylation  by  ammonia  or  sodium  methoxide 
does  not  yield  uniform  products.  Hepta-acetylfluoro- 
lactose  is  hydrolysed  by  sodium  methoxide  to  the  very 
stable  a-fluorolactose,  decomp.  180 — 195°,  [a]if  +83-2° 
in  water.  H.  Wren. 

Modifications  of  galactose.  C.  N.  Ruber,  J. 
Mins  a  as,  and  R.  T.  Lyche  {J.C.S.,  1929,  2173 — 
2185 ;  cf.  A.,  1926,  1228). — A  study  of  the  change  of 
volume  of  an  aqueous  solution  of  ordinary  galactose 
(a-galaetose)  leads  to  the  conclusion  that  more  than 
two  modifications  of  the  sugar  must  be  present.  The 
presence  of  a  third  modification  B  together  with 
a -galactose  A  and  (J-galactose  C  is  postulated.  A 
repetition  of  earlier  work  using  p-galaetose  prepared  by 
a  ne^v  method,  and  also  a  study  of  the  alteration  in 
optical  rotation,  leads  to  the  conclusion  that  each  of 
the  modifications  is  convertible  into  both  the  others 
(cf.  Smith  and  Lowery,  A.,  1928,  510).  This  result 
does  not  preclude  the  existence  of  a  fourth  modific¬ 
ation,  the  existence  of  which  is  suspected  from  a 
theoretical  study  of  the  optical  rotations  of  the  four 
penta-acetates  of  galactose  and  the  three  methyl- 
galaetosides. 

The  following  constants  are  given  for  pure  p-galact- 
ose,  prepared  by  evaporation  of  an  aqueous  solution 
of  ordinary  galactose  at  the  ordinary  temperature 
under  aseptic  conditions  over  calcium  chloride  in 
a  vacuum  :  monoclinic  prisms,  (3  106°  25' ;  a  :  b  :  c= 
0*827  :  1  :  0*775;  [a]g  +54*2°  in  water,  [i?0]o  62*62°; 
Vm  108*94  c.e.  J.  W.  Porter. 

Melezitose  in  honey-dew  honey  from  the  lime. 
F.  E.  Nottbohm  and  F.  Lucius. — See  B.,  1929,  955. 

Synthesis  of  glucosides.  III.  Glucosides  of 
hydroxyxanthones.  A.  Robertson  and  R.  B. 
Waters  (J.C.S.,  1929,  2239— 2243).— 2-0 -Tetra^ 

aeetyl-$-glucosidoxyxantho?ie9  m.  p.  173°,  [a]20  —36*4° 
in  acetone,  was  prepared  by  the  action  of  O-tetra- 
acetyl -a-glueosidyl  bromide  on  2-hydroxvxanthone, 
and  gave  2 - $-glucosidoxyxanihon e ,  m.  p.  237°,  j>n 
hydrolysis.  The  latter  is  hydrolysed  by  warm  15% 
hydrochloric  acid  and  by  emulsin  to  2-hydroxy  - 
xanthone  and  dextrose.  4-Q-Tetrct-ctcetyl-$-glucosid- 
oxyxanthone ,  m.  p.  199 — 200°,  [«]S  — 31*8°  in  acetone, 
was  prepared  similarly  to  the  2-isomeride,  and  gave 
4-B-glucosidoxyxanthone,  m.  p.  274°  (decomp.),  with 
similar  properties  to  the  2-isomeride.  1-O-Tetra- 


acetyl-ft-glucosidozy- 1  -hydroxy xanthone,  m.  p.  176 — 
177°,  [«]{?  —33*4°  in  acetone,  w’as  prepared  in  a  similar 
manner  from  euxanthone,  and  gave  on  acetylation 
l-Q-tetra-acetyl-fi-glucosidoxy-l-acctoxayithone,  m.  p. 
211°,  [a ]f  —34*2°  in  acetone.  On  de-acetylation 
7 - p -glticosidoxy- 1  -hydroxyxanthone  (I),  m.  p.  218 — 219°, 
w’as  formed.  l-Hydroxy-l-acetozyxanthone  diaceto- 
borate  is  produced  when  euxanthone  and  boroacetic 
anhydride  are  refluxed  and  is  decomposed  by  water  to 
give  l-hydroxy-l-acetoxyxanthom,  m.  p.  160°,  which  on 
methylation  yields  1 -acetozy-\ -metlioxy xanthone 9  m.  p. 
176°.  Hydrolysis  of  the  latter  furnishes  1 -hydroxy- 
1  -meihoxy xanthone,  m.  p.  235°.  1  -Q-Tetra-aceiyl- 

fi-glucosidoxy-l-methozyzanthone,  m.  p.  166 — 168°, 
was  prepared  by  methylation  of  the  corresponding 
hydroxy-compound,  and  hydrolyses  readily  to  7 -hydr¬ 
oxy-  1  -methoxyxanthonc.  These  reactions  show’  con¬ 
clusively  that  natural  glycuronate .  euxanthic  acid 
corresponds  in  structure  with  I.  J.  W.  Porter. 

Plant  colouring  matters.  XV.  The  sugar  of 
a-crocin.  P.  Karrer  and  K.  Miki  (Helv.  Cliim. 
Acta,  1929,  12,  985 — 986). — a-Croein  (A.,  1928,  644) 
is  hydrolysed  by  alcoholic  ammonia  at  the  ordinary 
temperature.  The  sugar  formed  in  solution  is 
acetylated  and  isolated  as  the  acetate,  which  is 
identical  with  gentiobiose  octa-acetate. 

R.  K.  Callow. 

Sulphurylation  of  starch.  M.  Samec  (Monatsh., 
1929,  53  and  54,  852 — 854). — A  suspension  of  potato - 
starch  in  water  is  made  into  a  paste  with  an  equal 
volume  of  0*8A7-sodium  hydroxide  solution,  and  then 
treated  with  a  chloroform  solution  of  sulphury  1 
chloride  at  5 — 7°.  Dialysis  and  subsequent  electro¬ 
dialysis  of  the  reaction  mixture  affords  mobile  and 
viscous  phases.  These  show  widely  differing  physical 
properties ;  the  mobile  phase  contains  nearly  four 
times  as  much  S03  as  the  viscous.  H.  Burton. 

Inulin  phosphate.  M.  Ludtke  (Bioehem.  Z., 
1929,  212,  475  — 476). — The  preparation  of  inulin 
monophosphate  by  the  action  of  phosphoryl  chloride  on 
inulin  in  pyridine  and  pouring  into  water  is  described. 
The  ester  reacts  acid  to  litmus  and  liberates  carbon 
dioxide  from  sodium  carbonate,  but  is  insoluble  in 
water,  aniline,  ammonia,  or  sodium  hydroxide. 

P.  W.  Clutterbuck. 

Fractional  precipitation  of  cellulose  acetate  and 
properties  of  the  fractions.  J.  G.  McNally-  and 
A.  P.  Godbout  (J.  Amer.  Chem.  Soc.,  1929,  51, 
3095 — 3101). — A  sample  of  a  commercial  acetone- 
soluble  cellulose  acetate  when  fractionally  precipitated 
by  the  addition  of  varying  amounts  of  w*ater  or 
aqueous  acetone  (3  :  1)  to  a  10%  solution  in  acetone, 
gives  various  fractions  (removed  by  centrifuging) 
w’hich  have  almost  identical  acetyl  values  and  specific 
rotations,  but  differ  widely  in  m.  p.,  viscosity,  and 
solubility  in  various  organic  solvents.  The  results 
indicate  that  the  original  acetate  contains  a  series  of 
micelles ;  these  differ  either  in  the  number  of  glucose 
anhydride  units  they  contain  or  in  the  manner  in 
which  they  are  joined  together  to  form  the  micelle. 

H.  Burton. 

Cellulose  methylene  ether.  F.  C.  Wood  (Nature, 
1929,  124,  762). — s-Dichlorodimethyl  sulphate  reacts 
with  soda-cellulose  giving  m onome thy lenecellulosc , 
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C6H702(0H)(CH202).  Other  methylene  inorganic 
and  organic  esters  give  somewhat  similar  results. 
Monochlorodimethyl  sulphate  forms  a  mixed  methyl 
methylenecellulose  ether.  A.  A.  Eldridge. 

Pine  lignin.  IX.  P.  Klason  (Ber.,  1929,  B2S 
[1?],  2523 — 2526). — An  alternative  method  of  calcul¬ 
ation  leads  to  the  formula  C120H132O42  for  lignin, 
identical  with  that  deduced  by  Freudenberg  and  others 
(this  vol.,  1046).  Freudenberg’s  conception  is  founded 
on  the  presence  in  lignin  of  an  aliphatic  hydroxyl 
group  which  can  be  methylated,  but  no  phenolic 
hydroxyl  group.  Vanillin  cannot  be  methylated  by 
methyl  sulphate.  Irregular  results  in  the  mcthyl- 
ation  of  a-lignosulphonic  acid  are  thus  explained, 
since  the  process  affects  only  aliphatic  hydroxyl 
groups,  if  present,  whereas  the  para-phenolic  hydroxyl 
is  not  affected.  Freudenberg’s  assumption  of  the 
absence  of  a  free  phenolic  hydroxyl  group  in  lignin 
appears  premature.  Since  Tiemann  has  shown  that 
vanillin  can  be  methylated  by  methyl  bromide  and 
alkali,  this  process  has  been  extended  to  lignin.  Dry 
lignin,  containing  14%  OMe,  had  15-5%  OMe  after 
treatment  with  methyl  sulphate,  showing  that  the 
bulk  of  the  water  of  the  aliphatic  part  had  been 
removed  by  desiccation .  After  treatment  with  alkali 
and  methyl  bromide  the  methoxyl  content  was  20-5%, 
or  20%  after  successive  treatment  with  methyl 
sulphate  and  methyl  bromide.  The  increase  corre¬ 
sponds  with  the  presence  of  one  third  of  the  phenolic 
hydroxyls  in  lignin  in  the  free  form ;  this  assumption 
is  confirmed  by  the  behaviour  of  lignin  towards 
AT-potassium  hydroxide.  In  lignin  and  in  the  oc-sul- 
phonic  acid  a  trimeric  form  of  lignin  is  present.  The 
formula  (3C10H10O3+2H2O)+H2SO3+C10Hc)N-HoO 
is  now  advanced  for  naphthylamine  oc-lignosulphonate. 
The  constitution  of  lignin  is  discussed.  H.  Wren. 

Lignin.  XII,  Acetylated  hydrochloric  acid 
lignin.  W.  Fuchs  and  0.  Horn  (Ber.,  1929,  62, 
[I?],  2647 — 2653 ;  cf.  this  vol.,  1282). — Treatment  of 
Wills  tatter  lignin  with  acetic  anhydride  containing 
sulphuric  acid  yields  almost  quantitatively  an  acetyl- 
lignin  with  19-2%  of  acetyl.  Elementary  analysis, 
coupled  with  determinations  of  methoxyl  and  acetyl, 
indicate  in  a  compound,  C^Hg^Oop,  the  presence  of 
four  methoxyl,  four  acetoxy-,  and  very  probably  an 
ethylene  oxide  group  in  a  mixed  aromatic-hetero- 
oyclic  system.  Lignin  in  wood  can  be  so  acetylated 
that  the  product  appears  to  contain  three  acetyl 
groups  in  excess  of  those  present  in  acetylated  Will- 
statter  lignin.  It  appears,  therefore,  that  the  mixed 
aromatic-heterocyclic  nucleus  which  must  be  con¬ 
sidered  present  in  wood  and  isolated  lignin  must  be  so 
altered  by  hydrochloric  acid  that  its  activity  towards 
acetylation  is  diminished.  The  action  of  bromine  on 
acetyl- lignin  is  so  greatly  influenced  by  small  amounts 
of  water  that  little  information  is  afforded  by  a  study 
of  the  products  of  the  change.  Ozone  converts  acetyi- 
lignin  suspended  in  acetic  acid  into  about  10%  of 
products  resembling  those  derived  from  other  complex 
natural  materials.  Hydrogen  peroxide  in  pyridine 
does  not  greatly  affect  lignin  in  48  hrs.  at  the  ordinary 
temperature,  but,  under  more  drastic  conditions  the 
acetyl  groups  are  largely  removed ;  after  re -acetyl¬ 


ation  a  product  with  a  very  slightly  increased 
oxygen  content  is  obtained.  Treatment  of  lignin, 
acetyl-lignin,  and  oxidised  acetyl-lignin  with  hydro¬ 
chloric  acid  gives  very  varying  amounts  of  form¬ 
aldehyde.  It  is  considered  doubtful  if  formaldehyde 
is  a  product  of  the  fission  of  lignin,  and  the  assumed 
presence  of  a  piperonyl  component  in  lignin  is  regarded 
as  unjustified  (cf.  Freudenberg  and  Harder,  A.,  1927, 
342).  The  possibility  of  characterising  lignin  in  its 
various  forms  by  quantitative  study  of  its  swelling  in 
pyridine  is  indicated.  H.  Wren. 

Lignin,  I.  Acetylation  and  preparation  of 
degradation  products  soluble  in  water.  H. 
Friese  (Ber.,  1929,  62,  [B],  2538— 2550).— Treatment 
of  spruce  wood  with  a  mixture  of  acetic  acid,  acetic 
anhydride,  and  zinc  chloride  leaves  a  residue  (yield 
about  150%)  retaining  the  original  structure  and 
containing  54' 67%  of  acetic  acid  and  3*88%  OMe. 
Extraction  of  the  residue  with  acetone  removes  about 
8%  of  the  material,  which  does  not  differ  appreciably 
in  constitution  from  the  remainder,  which  is  insoluble 
in  all  media.  The  precipitate  obtained  by  pouring  the 
acid  liquor  (see  above)  into  water  contains  considerable 
amounts  of  lignin ;  a  separation  of  the  components 
is  not  effected  by  fractionation.  If  zinc  chloride  is 
replaced  by  sulphuric  acid,  about  half  the  wood  can  be 
brought  into  solution,  but  the  residue  still  contains 
carbohydrates  even  after  the  treatment  has  been 
repeated  until  nothing  further  is  dissolved.  Treat¬ 
ment  of  spruce  and  pine  meal  with  sulphuric  acid  and 
acetic  anhydride  in  differing  concentrations  at  a 
relatively  very  low  temperature  leads  to  the  isolation 
of  a  methoxyl-free  fraction  (a1),  soluble  in  chloroform 
but  insoluble  in  water,  and  an  unsaccharifiable  com¬ 
ponent  (B)  rich  in  methoxyl  and  soluble  in  water. 
The  portion  B,  provisionally  regarded  as  lignin  acetates 
(about  17%  of  the  wood),  is  not  homogeneous  and  is 
divided  by  hydrolysis  into  a  portion  very  freely  soluble 
in  methyl  alcohol  and  water  and  a  part  soluble  in 
water  only.  The  methoxyl  content  for  different 
preparations  varies  between  wide  limits.  A  slight 
reducing  power  towards  Fehling’s  solution  is  prob¬ 
ably  due  to  the  presence  of  traces  of  sugars.  The 
preparations  arc  soluble  in  ammonia,  alkali  hydroxide, 
and  sodium  carbonate.  Concentrated  hydrochloric 
acid  causes  resinification.  With  pyridine  and  acetic 
anhydride  an  acetic  acid  content  of  26 — 36%  is 
reached,  according  to  the  richness  in  methoxyl.  The 
portion  insoluble  in  methyl  alcohol  is  a  brown  powder 
which  does  not  absorb  moisture  from  the  air,  whereas 
the  soluble  portion  is  extraordinarily  hygroscopic 
(also  as  acetate).  The  mol.  wts.  in  freezing  water  are 
about  600  and  172,  respectively.  The  first-named 
product  has  51%  C  and  the  last-named  only  38%. 
Products  containing  62%  C,  as  usually  assumed  for 
lignin,  have  not  been  isolated.  Since  oxidation  during 
the  course, of  the  reaction  is  improbable,  it  is  likely 
that  the  original  lignin  is  in  ether-  or  ester- like  union 
with  a  portion  of  the  polysaccharides  of  the  wood. 
The  union  is  easily  disrupted  by  hydrolysis,  but,  if 
drastic  conditions  are  employed,  condensation  and 
elimination  of  water  occur  simultaneously,  thereby 
explaining  the  high  carbon  content  of  lignin. 

H.  Wren. 
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Lignin,  V.  Relation  of  lignin  and  resin.  A, 
Friedrich  and  A.  Salzberger  (Monatsh.,  1929,  53 
and  54,  989 — 1001). — The  resin  extracted  from  pine 
wood  by  an  alcohol-benzene  (1  :  1)  mixture  differs 
from  the  sap  resin.  The  former  resin  (5-21%  OMe)  is 
separated  into  (a)  benzene-soluble  and  (h)  benzene- 
insoluble  fractions ;  extraction  of  (a)  with  light 
petroleum  gives  a  soluble  part  (60%  of  a)  containing 
only  1*45%  OMe.  Dissolution  of  b  in  alcohol  and 
precipitation  with  acidulated  water  affords  a  lignin¬ 
like  substance,  m.  p.  129 — 134°  with  darkening 
(12*85%  OMe) ;  treatment  of  the  alcoholic  solution 
with  light  petroleum  yields  a  product,  decomp,  above 
300°  (13*7%  OMe),  similar  to  pinewood  lignin. 
Chloroform-ether  extraction  and  precipitation  affords 
a  product  (about  14*5%  OMe)  which  can  be  methyl¬ 
ated  or  benzoylated.  Its  reactions  with  bromine, 
ferric  chloride,  and  phenylhydrazine  are  similar  to 
those  of  soluble  pinewood  lignin  (B.,  1926,  151 ; 
A.,  1927,  861).  Zinc  dust  distillation  yields  a  product 
similar  to  that  obtained  by  Karrer  and  Bodding- 
Wiger  (A.,  1923,  i,  1183)  from  lignin. 

A  similar  lignin-like  substance  is  also  isolated  from 
beechwood  resin.  A  relationship  between  the  lignin 
found  in  the  resin  and  that  in  the  cellulose  appears 
probable.  H.  Burton. 

Acetylated  wood,  the  combination  of  the 
incrustation,  and  a  method  of  separation  of  the 
constituents  of  wood.  H.  Suida  and  H.  Titsch 
(Monatsh.,  1929,  53  and  54,  687 — 706). — Acetylation 
of  resin-free,  degummed,  powdered  beech  and  pine 
woods  and  of  cotton  with  acetic  anhydride  in  presence 
of  pyridine  and/or  dimethylaniline  for  15 — 35  days 
at  100°,  gives  products  containing  30*1—35*2%  OAc 
(cf.  A.,  1928,  1227),  Using  Fuchs’  method  (A.,  1928, 
743)  and  not  degummed  beech  and  pine  woods  the 
acetyl  content  is  of  the  order  36 — 38%  and  not  41% 
(cf.  Fuchs,  loc.  cit. ;  Horn,  this  vol.,  175). 

The  separation  of  the  resin-free,  degummed  beech 
wood  into  lignin  and  cellulose  is  carried  out  as  follows. 
The  acetylated  wood  (acetic  anhydride,  acetic  acid, 
and  sulphuric  acid  at  32 — 35°)  is  separated  into 
(a)  chloroform-soluble  (86 — 91  %  of  acetylated  wood) 
and  (b)  chloroform- insoluble  parts.  Extraction  of  a 
with  acetone  gives  soluble  (22 — 26%)  and  insoluble 
fractions  (69 — 74%),  which  on  hydrolysis  with  sodium 
hydroxide  solution  afford  lignin  and  cellulose,  re¬ 
spectively.  The  above  chloroform -soluble  material 
is  soluble  in  warm  phenol  and  can  be  precipitated 
unchanged  by  the  addition  of  alcohol. 

Native  cellulose  (the  wood  skeleton)  is  regarded  as  a 
heteromicellar  structure,  whilst  “  purified  ”  cellulose 
fibres  are  homomieellar  (cf.  Meyer  and  Mark,  A., 
1928,  621).  H.  Burton. 

Three  compounds  extracted  from  Steyrian 
lignite.  A.  Soltys  (Monatsh.,  1929,  53  and  54, 
185— 186).— The  concentrated  light  petroleum  extract 
of  the  lignite  deposit  a  sterol -like  substance,  probably 
C30H50O,  m.  p.  265°,  [a]g  - 19*1°  in  benzene.  Distill¬ 
ation  of  the  residue  yields  0*5 — 1%  of  a  hydrocarbon 
ClcH2o  (probably  a  fully  hydrogenated  sesquiterpene), 
b.  p.  265°,  0*8994,  [af  +5*62°,  and  about  1%  of 

iosene  (cf.  following  abstract).  H.  Burton , 
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Iosene,  a  new  hydrocarbon  from  Steyrian 
lignite.  A.  Soltys  (Monatsh.,  1929,  53  and  54, 
175 — 184).— The  lignito  crust  is  extracted  with  light 
petroleum  and  the  residue  from  the  extract  distilled 
in  a  vacuum.  The  fraction,  b.  p.  195 — 220°/12  mm., 
contains  the  hydrocarbon  iosene,  C^H^,  m.  p.  74°, 
[a]j)  +23*81°  in  alcohol.  This  is  identical  with 
hartite,  bombiccite,  and  hofmannite  (cf.  Ciusa  and 
others,  A.,  1921,  ii,  343;  1922,  ii,  385),  and  probably 
with  the  hydrocarbon  isolated  from  Piberstein- 
Lankovitz  lignite  by  Dolch  and  Strebinger  (Mikro- 
ehem.,  1924,  94).  Individual  substances  could  not 
be  isolated  when  iosene  is  oxidised  with  nitric  acid 
or  potassium  permanganate;  iosene  is  saturated  (to 
bromine ;  hydrogenation ;  ozone).  Attempted  de¬ 
hydrogenation  of  iosene  with  sulphur  at  260°  affords 
a  compound,  C^H^Sg,  m.  p.  198°,  [a]g  —436*6°  in 
benzene.  Prolonged  treatment  with  selenium  at 
360 — 380°  yields  retene  (quinone,  m.  p.  198°) ;  iosene 
is,  therefore,  related  to  abietie  acid.  It  is  presumed 
that  it  contains  four  rings  and  alternative  structures 
are  indicated.  H.  Burton. 

Preparation  of  dihalogenated  mixed  secondary 
aliphatic  amines.  I.  M.  be  Montmollin  and  P. 
Matile.  II.  M.  de  Montmollin  and  F.  Acher- 
mann  (Helv.  Chim.  Acta,  1929,  12,  870 — 873,  873 — 
881). — -I.  An  investigation  of  possible  methods  of 
preparing  amines  of  the  type  of  (B-bromoethyl-P-bromo- 
butylamine  has  been  made.  2 -Naphthyl  $-p-toluene- 
sulphonamidoethyl  ether,  m.  p.  116°,  is  obtained  in 
45%  yield  by  the  condensation  of  j?-toluenesulphon- 
amide  with  2-naphthyl  p-bromoethyl  ether  in  boiling 
alcoholic  potassium  hydroxide,  and  is  then  condensed 
with  a-chloro-P-ethoxybutane  by  heating  with  the 
theoretical  amount  of  alcoholic  potassium  hydroxide 
under  pressure  at  110°,  whereby  p - toluenesulph o  » -  p  - 
naphthoxyethyl- p -ethoxybutylamide  (I),  m.  p.  137°,  is 
obtained  in  45%  yield.  The  condensation  of  p -amino- 
ethyl  alcohol  with  a-ehloro-p-ethoxy butane  in  alcoholic 
solution  at  200°  yields  a  mixture  from  which  the 
secondary  amine  may  be  partly  separated  by  dis¬ 
tillation  and  converted  into  ^-hydroxy  ethyl-  -ethoxy- 
butylnitrosoamine ,  b.  p.  168 — 171°/15  mm.,  which 
yielded  on  hydrolysis  a  mixture  (II)  of  the  di- 
hydroxy-  and  hydroxyethoxy-amines,  b.  p.  170 — 
210°/15  mm.  Finally,  $-hydrozyethyl-  ^-hydroxy- 
butylamine  (III)  (see  below)  was  prepared  by  condens¬ 
ation  of  a-amino-P-hydroxybutane  with  ethylene 
oxide.  Treatment  of  I,  II,  or  III  with  hydrobromic 
acid  (cf.  this  vol.,  916)  yielded  the  hydrobromide,  m.  p. 
190°  (dccomp.),  of  $-bronwethyl-$-bro7nobutylamine 
(picrate,  m.  p.  139°). 

II.  A  detailed  investigation  has  been  made  of  the 
best  methods  of  preparing  p-bromoethyl-p-bromo- 
butylamine  in  quantity  by  the  last  of  the  methods 
outlined  in  the  previous  paper.  a-Nitro-  p -hydroxy- 
butane  (picrolonate,  m.  p.  154°),  is  prepared  by  con¬ 
densation  of  propaldehyde  with  nitromethane,  and 
is  best  reduced  (yield  50%)  to  a-amino- p-hydroxy- 
butane  by  aluminium  amalgam  (cf.  Tordoir,  A.,  1902, 
i,  265).  The  interaction  of  a-butylene  oxide  (A., 
1924,  i,  360)  and  concentrated  ammonia  gives 
a-amino-P-hydroxybutane  in  33%  yield.  a-Amino- 
p-ethoxybutane  (picrate,  m.  p.  152 — 154° ;  picrolonate, 


1430 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


m,  p.  169 — 170°),  has  been  prepared  by  a  modification 
of  Bookman's  method  (A.*  1896,  i,  199)  by  the  inter¬ 
action  of  a-ehloro-P-ethoxybutane  and  alcoholic 
ammonia  at  140°.  The  condensation  of  a-amino-fb 
hydroxybntane  with  ethylene  oxide  (ef.  Knorr,  A., 
1899,  i,  461)  is  effected  in  the  cold,  and  yields  a 
mixture  of  the  syrupy  primary,  secondary,  and  tertiary 
amines,  which  are  separated  only  with  difficulty  by 
fractional  distillation.  No  crystalline  product  is 
obtained  by  treatment  with  nitrous  acid,  but  when 
the  mixture  is  ethylated  by  treatment  with  potassium 
and  ethyl  bromide,  $-ethozyethyl~$-ethoxybutylamine} 
b.  p,  105 — 107°/9  mm.,  210 — 212°/720  mm.  (nitroso- 
derivative,  b.  p.  150 — 152°),  and  di~($-ethoxyethyl)-$- 
ethoxy butylamme,  b.  p.  140 — 142°/12  mm.,  are  readily 
separated  by  fractional  distillation.  The  condens¬ 
ation  of  a-amino-g-ethoxybutane  with  ethylene  oxide 
yields  similarly  g  4iydroxyethyl~$-ethoxybutylamine,  b.  p. 
lig — 117°/10  mm.  (mfroso-derivative,  b.  p.  185™ 
166°;  picrolonaie,  m.  p.  125 — 126°),  which  is  readily 
ethylated ,  Di-(g  -hydroxyethyl)- g -eihoxybutylamine, 

b.  p.  162°/11  mm.,  is  obtained  with  excess  of  ethylene 
oxide.  By  heating  the  non-ethylated,  partly  ethyl¬ 
ated,  or  completely  ethylated  bases  with  hydro- 
bromic  acid  in  sealed  tubes  there  are  obtained 
g-br  omoethyl-  g-bromobutylamine  hydrobromide,  m.  p. 
above  300°  (free  base,  an  unstable  oil;  picrolonate , 
m.  p.  148— ISO6),  and  di^fi-bromoethyiyfi-bromobutyl- 
amine  hydrobromide,  m.  p.  above  300°  (base,  an  oil ; 
picrate,  decomp.  260°).  R.  K.  Callow. 

Hydrochlorides  of  a-amino-alcohols.  K.  A. 
Krasuski  and  Ii.  G.  Kosenko  (Ukraine  Chem.  J., 
1929,  4,  199 — 209).— By  passing  dry  hydrogen 
chloride  through  a  cooled  ethereal  solution  of  a- amino- 
alcohols,  the  hydrochlorides  were  obtained  as  crystall¬ 
ine  non -hygroscopic  precipitates.  With  excess  of 
hydrogen  chloride  the  salts  first  became  highly 
hygroscopic,  and  finally  liquefied,  forming  liquid 
additive  compounds  with  several  molecules  of 
hydrogen  chloride  which  on  keeping  at  the  ordinary 
temperature,  *  gave  off  hydrogen  chloride  and 
repreeipitated  the  solid  salts. 

If  dry  solid  hydrochlorides  wore  further  treated  with 
hydrogen  chloride,  they  liquefied  with  evolution  of 
heat,  but  the  resulting  compounds  were  very  unstable, 
and  decomposed  into  the  original  salts  with  evolution 
of  hydrogen  chloride.  Tertiary  amines  were  found 
to  add  hydrogen  chloride  most  readily  to  form  additive 
compounds  with  two  extra  molecules  ;  the  secondary 
were  less  reactive  and  added  only  one  extra  molecule, 
whilst  the  primary  reacted  only  to  a  very  slight  extent. 
In  general,  it  was  found  that  the  less  basic  are  the 
properties  of  the  amino-alcohol,  tho  more  readily  it 
absorbs  excess  of  hydrogen  chloride,  and  the  more 
actively  the  hydrochloride  reacts  with  the  gas  to  form 
the  unstable  additive  compounds.  M.  Zvegintzov. 

Action  of  isoamylamine  on  isopropylethylene 
oxide.  K.  A.  Krasuski  and  F.  F.  Khivohos 
(Ukraine  Chem.  J.,  1929,  4,  211— 213).— woPropyl- 
cthylene  oxide  in  33%  aqueous  or  benzene  solution 
reacts  with  taoamylamme  less  readily  than  with 
ammonia  (which  reacts  at  the  ordinary  temperature), 
heating  for  10  hrs.  on  the  water- bath  being  necessary. 
A  50%  yield  of  isoamylaminomethyliBopropylmrMnol, 


CHPr£(0H)‘CH2*NH*[CH2]2'Pr7  b.  p.  125—127725 
mm.  (. hydrochloride ,  m.  p.  263°;  picrate ,  m.  p.  130— 
132°),  is  obtained,  M.  Zvegintzov. 

Polysaccharides.  XL.  Enzymic  degradation 
of  chitin.  II.  P.  Karrer  and  G.  von  Francois 
(Helv.  Chim.  Acta,  1929,  12,  986 — 988;  cf.  this 
voL,  915). — Chitin  from  mushrooms  is  decomposed 
by  snail  chitinase  in  the  same  way  as  chitin  from 
lobster  shells  (loc,  cit .)  with  the  formation  of  N-acetyl- 
glucosamine  in  80%  yield,  suggesting  that  plant  and 
animal  chitins  are  identical.  When  chitosan  is 
acetylated  by  boiling  with  acetic  anhydride  and 
sodium  acetate  the  product  is  decomposed  by 
chitinase  to  yield  N -acetylglucosamine,  indicating 
that  an  acetyl  group  is  necessary  for  this  degradation 
and  supporting  the  assumption  that  chitosan  is 
simply  de-aeetyiated  chitin.  R.  K,  Callow, 

Preparation  and  properties  of  xanthhydrol  as  a 
reagent  for  carbamide,  F.  G.  Kny-  Jones  and  A.  M. 
Ward  (Analyst,  1929,  54,  574— 575).— Xanthhydrol 
is  very  unstable ;  it  has  m.  p.  about  120—123°  accord¬ 
ing  to  mode  of  heating,  and  decomposes  above  this 
temperature.  For  use  in  the  determination  of 
carbamide  it  should  be  freshly  prepared  by  reducing 
xanthone  by  means  of  alcoholic  sodium  amalgam. 
The  alkaline  alcoholic  solution  is  poured  into  excess  of 
water,  and  the  product  collected  and  redissolved  in 
methyl  or  ethyl  alcohol,  as  the  alcoholic  solution  is 
much  more  stable  than  the  solid,  D.  G.  Hewer. 

Complex  metallic  cyanides.  III.  Compounds 
of  iron  and  cobalticyanic  acids  with  bivalent 
heavy  metals.  H.  Reiiilen  and  W.  Zimmerman n 
(Annalen,  1929,  475,  101 — 119).— A  systematic 

investigation  of  the  complex  salts  formed  by  the 
action  of  cadmium  sulphate  on  potassium  ferro-  and 
ferri-eyanide.  When  a  hot  solution  of  potassium 
ferricyanide  is  treated  with  an  excess  of  cadmium 
sulphate  solution  the  potassium  salt 
[{(H20)2Fe#**(CN)sCd}sCd][K(H20)],12H20  (I)  is 

formed.  If  the  precipitate  obtained  with  cold 
solutions  is  treated  at  100°  with  cadmium  sulphate 
solution  it  is  converted  into  the  cadmium  salt, 
[{(H20)2Fe,“(CN)gCd}3Fe*#*(  ?Cd)][Cd(H2O)4]0.5,22H2O. 
In  the  presence  of  3  ammonia  solution  I  is  not 
stable,  the  precipitate  then  consisting  of  the  basic 
salt  [{(HO)2Fe*‘#(CN)0Cd}3Cd][Cd(NH3)4]3NH4  (II),  pro¬ 
viding  the  ratio  Cd  :  Fe  in  the  solution  is  >2  :  L  If 
this  ratio  is  less  than  this  value  initial  crystallisation 
of  II  is  followed  by  separation  of  the  compound 
[{Cd(CN)0Fe-*-(OH)2}3Cd}[Cd(NH3y2(NH4)3,3H2O. 
With  potassium  eobalticyanide  a  baeic  cobalt  salt 
similar  to  II  is  obtained.  When  I  is  dissolved  in  2J\r- 
aramonia  and  the  solution  is  saturated  with  ammonia 
at  —15°  the  complex  ammonium  salt 
[{(HO)2Fe*,#(CN)6Cd}3Cd](NH4)7  crystallises,  contam¬ 
inated  with  the  compound' 

[{Fe(CN)8Gd(OH)2}3Cd][Cd(NH3)s]0.3(NH,J)6,35>I4H2O. 
By  similar  methods  the  corresponding  complex 
zinc  and  nickel  salts, 

[{ ( OH  )2FeZn(CN) 6}3Zn](NH4)  §K,8H*iO  and 
[{(OH)2Fe(CN)6M}3Ni][Ni(NH3)6](NH4)4.sK0.5l27HaOJ 
are  obtained.  Degradation  of  the  complex  hepta- 
basic  anion  [Fe3Cd4(CN)5a(OH)6]  to  derivatives  of 
the  simple  anion  [FeCd(CN)6]  may  be  effected  in 
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two  ways.  First  by  dissolving  any'salt  of  type  I  in 
ammonia,  adding  ammonium  sulphate  to  depress  the 
hydroxyl-ion  concentration,  and  removing  the  excess 
of  ammonia  over  sulphuric  acid  in  a  vacuum,  and 
thus  is  obtained  the  hexammine  cadmium  salt, 
[Fe(CN)0Cd]2[Cd(NH3}6],2H2O.  Fission  of  the  co¬ 
ordination  complex  to  yield  the  corresponding  ferri- 
cyanide,  [Fe(CN)fl][Cd(NH3)6]3,  is  not  possible  in 
solution.  The  second  method  consists  in  the  addition 
of  cadmium  sulphate  solution  to  a  hot  solution  of 
potassium  chloride  and  ferrieyanide,  no  precipitation 
occurring,  but  on  cooling  the  potassium  salt, 
[Fe(CN)Cd]K,  slowly  crystallises.  The  chief  differ¬ 
ences  between  the  complex  cadmicyanides  of  bi-  and 
ter- valent  iron  is  that  the  polymerised  (polynuclear) 
co-ordination  complex  which  the  former  are  also 
presumed  to  form  is  much  more  readily  broken  down 
to  the  simple  anion  [Fe"Cd(CN)6]"  (which  is  stable  to 
GV-ammonia),  and  the  salts  contain  no  water  molecules 
combined  in  the  co-ordination  complex.  The  sodium 
salt,  [Fe*"(CN)flCd][NaH20]2  H20,  is  obtained  either 
by  heating  cadmium  sulphate  solution  with  an  excess 
of  sodium  ferrocyanide  solution  (Fe  :  Cd=2«o  :  1),  or 
by  shaking  the  precipitate  obtained  when  an  excess  of 
cadmium  su  phate  is  used  for  a  long  period  with  con¬ 
centrated  sodium  chloride  solution.  The  correspond¬ 
ing  potassium  (+4H20)  and  ammonium  (+6H20) 
salts  are  similarly  prepared.  In  the  presence  of  a 
high  concentration  of  ammonia  the  hexammine 
cadmium  salt  [Fe’*(CN)6Cd][Cd(N‘H3)a],H20,  and 
with  lower  concentrations  the  teh  ammine  cadmium 
salt  [Fe’,(CN)6Cd][Cd(NH3)4]+H20  and  -f  6H20,  are 
obtained.  That  the  precipitate  obtained  by  heating 
together  solutions  of  sodium  ferrocyanide  and 
cadmium  sulphate  is  a  mixture  of  the  compounds 
[FeCd(CN)c]Na2  and  [FeCd(CH)6]Cd,H20  and  not 
the  complex  [{Fe"*Cd(CN)6}3Cd]l^a4  is  proved  b}r  the 
fact  that  the  ratio  Cd  :  Fe  in  the  precipitate  remains 
the  same  as  that  in  the  mother- liquor  when  its  value 
in  the  latter  is  altered.  The  structure  of  these 
complex  salts  and  their  bearing  on  the  constitution  of 
insoluble  Prussian  blue  are  discussed.  J .  W.  Baker.  , 

Alkylation  of  hexacyanocobaltic  acid.  F. 
Holzl,  T.  Meier-Mohar,  and  F.  Viditz  (Monatsh., 
1929,  53  and  54,  237 — 255). — When  hexacyano- 
cobaltic  acid  or  its  alkoxonium  derivatives  (this  vol., 
898)  are  heated  with  alcohols  in  a  sealed  tube  at  100°, 
alkylation  occurs.  Thus  the  acid  and  alcohol  give 
the  cwnpound  [(CN)5*Co*CNEt]lI2,  isolated  as  its 
dipyridine  salt.  Treatment  of  the  reaction  product 
from  methyl  alcohol  and  the  methoxonium  derivative 
of  the  acid  with  pyridine  affords  a  substance f 
[(CN)5*Co,CNMe]H2(C6HrJN)3  or 
[(GN)4-Co*(CNaic)2]H(C5H5lST)3.  Propylation  is 
similar  to  ethylation,  but  proceeds  more  slowly. 
Carbylamine  is  formed  during  the  reactions.  The 
relation  between  time  of  reaction  and  corrected 
amount  of  (HIV -alkali  hydroxide  necessary  for 
neutralisation  of  the  reaction  mixture  is  studied.  The 
mechanism  of  the  formation  of  the  alkylated  products 
is  discussed ;  the  production  of  an  intermediate 
imino-eompound  is  postulated.  H.  Burton. 

Photosensitiveness  of  nitroprussides.  H. 
Leffmann  and  C.  C.  Pines  (Bull.  Wagner  Free  Inst., 


1929,  4,  41 — 42). — When  a  concentrated  aqueous 
solution  of  sodium  nitroprusside  is  mixed  with  aqueous 
solutions  of  uranium  acetate,  silver  nitrate,  mercuric 
nitrate,  ferrous  sulphate,  or  ferric  chloride,  precipit¬ 
ates,  presumably  of  the  corresponding  nitroprussides, 
are  formed  in  all  eases  except  with  ferric  chloride.  All 
the  precipitates,  except  that  of  uranium,  were  notably 
changed  after  exposure  to  sunlight  for  10  min. 

A.  I.  Vogel. 

Possibility  of  formation  of  t etr az omethane , 
CN4.  H.  Holter  and  H.  Bretschneider  (Monatsh., 
1929,  53  and  54,  963 — 984). — Treatment  of  methylene- 
bisurethane  (I)  with  nitrous  fumes  in  ethereal 
suspension  affords  impure  dinitrosomethylenehis- 
urethane  (II),  a  yellow  oil,  which  decomposes  readily 
when  heated ;  II  does  not  give  Liebermann’s  reaction. 
Decomposition  of  II  with  dilute  alkali  hydroxide 
(whereby  tetrazomethane  might  be  produced)  causes 
evolution  of  nitrogen ;  with  concentrated  aqueous  or 
methyl-aleoholie  alkali  hydroxide  in  the  cold,  a 
sodium  salt  is  first  formed  and  decomposes  on  warming 
or  diluting  with  water.  Decomposition  of  an  ethereal 
solution  of  II  with  water  gives  a  trace  of  formaldehyde 
(isolated  as  the  “  dimedon  ”  compound) ;  the  amount 
of  formaldehyde  is  increased  when  aqueous  sodium 
hydroxide  is  used.  With  sodium  propoxide  in  ethereal 
propyl-alcoholie  solution,  II  gives  a  small  amount  of  a 
substance,  probably  formaldehyde  dipropylaeetal, 
b.  p.  134—142°,  hydrolysed  by  50%  sulphuric  acid  to 
formaldehyde. 

Treatment  of  pyrocatcchol  with  an  ethereal  solution 
of  II  in  presence  of  25%  methyl-aleoholie  potassium 
hydroxide  solution  affords  a  small  amount  of  methyl- 
enedioxybenzene.  Similarly,  3  :  4-dihydroxyaniline, 
methyl  protocateehuate ,  and  the  phenolic  base  from 
dl- tetrahy droberberine  (Spath  and  Mosettig,  A.,  1926, 
965)  all  furnish  varying  amounts  of  the  corresponding 
methylenedioxy-derivatives.  The  above  reactions 
are  to  be  expected  with  tetrazomethane.  It  is  sug¬ 
gested  that  the  tetrazomethane  reacts  only  with  free 
phenols  and  not  with  phenoxides ;  it  is  shown  that  an 
ethereal  solution  of  diazomethane  does  not  react  with 
sodium  (3-naphthoxide  until  methyl  alcohol  is  added. 

The  by-reactions  occurring  during  the  decom¬ 
position  of  II  by  alkali  hydroxide  have  been  studied. 
With  methyl -alcoholic  potassium  hydroxide,  I  and 
ethylmcthoxymethyluretham  (III),  b.  p.  103 — 104°/9 
mm.  [obtained  from  methoxyacet amide  by  Blaise's 
method  (A.,  1926,  943)],  were  isolated.  Hydrolysis  of 
III  with  10%  sulphuric  acid  gives  methyl  alcohol  and 
formaldehyde ;  benzylamine  and  III  at  200°  yield 
dibenzylcarbamide.  When  II  is  decomposed  with 
sodium  benzyloxide  in  benzyl  alcohol-ether  solution, 
ethylbenzyloxymethylur ethane,  b.  p.  185 — 190°/10  mm., 
is  produced.  The  formation  of  these  alkvloxy-deriv- 

atives  probably  occurs  thus  :  [C02Et*N(N0)']2CH„ 
-fH»o  xoa 

— ;0~>  C02Et*N(N0)*CH2*NH*C02Et  — -> 

N2CH'NH*C02Et  iTU  0R-CH2-NH-C02Et.  An 
ethereal  solution  of  II  gradually  decomposes  to  I  and 
nitrogen  oxides.  II.  Burton. 

Influence  of  poles  and  polar  Unkings  on  the 
course  pursued  by  elimination  reactions.  V. 
Thermal  decomposition  of  quaternary  phosphon- 
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ium  hydroxides,  G.  W.  Fenton  and  0,  K,  Ingold 
(J.C.S.,  1929,  2342—2357),— The  decomposition  of 
quaternary  ammonium  hydroxides  results  in  the 
reduction  of  olefines,  whilst  the  simpler  phosphonium 
ydroxides  yield  paraffins.  It  is  suggested  that  in  the 
latter  ease,  paraffinic  degradation  takes  place  at  a 
lower  temperature  than  that  required  for  olefinie 
degradation.  The  facility  of  olefinie  degradation 
depends  largely  on  the  extent  to  which  the  f -hydrogen, 
atom  eliminated  from  the  cation  is  activated  or  de¬ 
activated  by  the  p-substituents  of  the  group  forming 
the  olefine.  Electron-repelling  alkyl  groups  de¬ 
activate,  and  consequently  phosphonium  hydroxides 
which  should  be  capable  of  forming  simple  aliphatic 
olefines  are  not  favourable  cases  for  observation  of 
olefinie  degradation.  For  this  reason  the  decom¬ 
position  of  the  following  complex  phosphonium 
hydroxides  was  studied.  The  p-phenylethyl- triethyl 
compound  gave  some  styrene  and  triethvlphosphine 
at  the  temperature  of  paraffinic  decomposition,  which 
was  still  the  main  reaction,  whilst  pS-diphenylethyl- 
tri-n-butylphosphonium  hydroxide  yielded  as-du 
phenylethylene  and  tri-n-butylphosphine  as  the  main 
products.  The  presence  of  paraffinic  degradation 
products  was  just  discernible.  Olefinie  degradation 
of  phosphonium  hydroxides  is  thus  possible  and  the 
conditions  for  its  facilitation  are  similar  to  those 
established  for  the  ammonium  series,  A  table  is  given 
showing  quantitatively  the  hydrocarbon  products  of 
the  decomposition  of  a  number  of  phosphonium 
hydroxides. 

The  phosphonium  hydroxides  were  prepared  by 
interaction  of  the  corresponding  phosphines  and 
alkyl  halides  followed  by  treatment  with  moist  silver 
oxide  under  suitable  conditions.  The  following 
compounds  are  described  :  tetramethylphosphonium 
picrate,  m.p.  >  290°,  The  residue  after  decomposition 
of  the  hydroxide  was  trimethylphosphine  oxide, 
b.  p.  210—212°,  m.  p.  140 — 141°  {hydroxytrimethyU 
phosphonium  irichloroacetate,  m,  p,  64°) ;  trimethyl- 
ethylphosphonium  picrate,  m.  p.  290°;  dimeihyleihyl- 
phosphine  oxide,  b.  p,  223 — 225°,  m.  p.  73—75° ;  methyl- 
iriethylphosphonium  piemte ,  m.  p.  239°,  triethyl- 
phosphine  oxide,  b.  p.  238 — 240°,  m.  p.  about  46° 
(chromate,  99 — 100°) ;  triethyl-n-propylphosphonium 
picrate,  m.  p.  91° ;  ethyltri-n-propylphosphonium 
iodide  and  picrate,  m.  p.  64° ;  tri-n-propyl-n-butyl- 
phosphonium  iodide,  m.  p.  239—240°,  and  picrate,  m.  p. 
67° ;  iri-n-propyl-n-octylphosphomum  chloroaurate, 
m.  p.  38° ;  phenyltrimethylphosphonium  iodide,  m.  p. 
236° ;  benzyUrimeihylphosphonium  bromide,  m.  p. 
222° ;  triphenylbenzylphosphonium  bromide,  m.  p. 
288° ;  fi-phenyleihyUriethylphospkonium  picrate,  m.  p. 
70°.  p  p -Diphenylethyltri-n-butylphosphonium  hydr¬ 
oxide,  no  salts  described.  n-Propyltri-n-butylphos- 
phonium  hydroxide,  no  salts  described,  m-Carb- 
ethoxyidrmnethy Iphosphonium  chloride ,  m,  p,  160° 
(decomp.),  and  picrate,  m.  p.  1.24 — *125°.  Full  details 
are  given  of  the  thermal  decomposition  products  of  the 
above  phosphonium  hydroxides.  J.  W.  Porter. 

Constitution  and  dissociation  of  the  Grignard 
reagent.  H.  Gilman  and  R.  E.  Fotheroill  (J. 
Amer.  Chem.  Soc.,  1929,  51,  3149— 3157).— Magnes¬ 
ium  alkyl,  aralkyl,  and  aryl  halides  have  been  treated 


with  an  equivalent  of  magnesium  and  benzophenone 
in  ether-benzene  solution,  and  the  amounts  of  benz» 
pinacol  formed  determined.  With  magnesium  ethyl 
and  benzyl  chlorides  and  phenyl  bromide  no  pinacol 
results.  Amounts  varying  from  0*057  to  17*3%  (on 
benzophenone  used)  are  ~  formed  with  magnesium 
methyl  and  ^-butyl  iodides  and  benzyl  bromide. 
With  magnesium  m-buiyl  iodide,  fort. -butyl  chloride, 
and  benzyl  bromide  and  no  added  magnesium  no 
pinacol  is  formed,  but  magnesium  triphenylmethyl 
chloride  and  bromide  give,  under  the  same  conditions, 
22*0  and  31*6%  of  the  pinacol  respectively  ;  at  the 
same  time  triphenylmethyl  peroxide  (55*3  and  57*9%) 
is  also  formed.  This  is  explained  by  a  dissociation  of 
the  Grignard  reagent,  CPh3*MgX  — >  CPh3*+*MgX; 
the  pinacol  formation  is  a  function  of  the  *MgX.  A 
mixture  of  magnesium  diethyl,  magnesium  iodide, 
magnesium,  and  benzophenone  in  ether-benzene 
solution  and  an  atmosphere  of  hydrogen  yields  after 
prolonged  stirring  benzpinacol  (12*83%)  and  diphenyl- 
ethylcarbinol,  When  the  reaction  is  carried  out  in  an 
atmosphere  of  nitrogen  for  a  short  time,  only  diphenyl- 
ethylcarbinol  (1 8%)  is  isolated.  The  following  change 
occurs :  MgEt2+MgI2— y  2Et-MgI.  It  is  con¬ 
cluded  that  the  equilibrium  2R*MgX  R2Mg+ 
MgX2  and  the  dissociation  R-MgX  — >  R-+*MgX 
probably  occur  to  some  extent  with  all  Grignard 
reagents.  H.  Burton, 

Sterol  group.  V.  Constitution  of  chole- 
sterilene.  A.  C.  Bose  and  W.  Doran  (J.C.S.,  1929, 
2244 — 2248). — The  action  of  heat  on  methyl  ehole- 
sterylxanthate,  m.  p.  127°,  [a]35  —51*1°  in  toluene  (best 
prepared  by  the  action  of  carbon  disulphide  and 
methyl  iodide  on  potassium  cholesteryl  oxide  obtained 
by  the  action  of  emulsified  potassium  on  a  dry  benzene 
solution  of  cholesterol)  (Tsehugaev  and  Fomin,  A., 
1910,  i,  734),  forms  only  one  hydrocarbon,  cholester- 
ilene,  m,  p.  79°,  identical  with  the  product  obtained  by 
the  dehydration  of  cholesterol  with  anhydrous  copper 
sulphate  (Mauthner  and  Suida,  A.,  1896,  i,  425;  a 
cleaner  product  being  obtained  by  heating  the  reactants 
at  200°/5  mm,),  since  either  product  is  reduced  by 
hydrogen  and  palladium-black  to  the  same  mixture  of 
eholestane  and  ^-eholestane.  The  supposed  isomeride 
"  (1-cholesterylene  ”  described  by  Tsehugaev  and 
Fomin  (loc.  ciL)  is  an  impure  form  of  eholesterilene 
containing  sulphur  which  is  removed  only  by  repeated 
treatment  with  concentrated  alcoholic  potassium 
hydroxide  or  by  liquid  sodium-potassium  amalgam. 

J,  W.  Baker. 

J5r  Quantitative  evidence  of  the  structure  of  the 
benzene  ring  and  the  orientation  of  its  six 
hydrogen  atoms.  R.  Rexnicke  (Z.  Elcktrochem., 
1929,  35,  780 — 789). — A  theory  of  the  structure  of 
benzene,  based  on  the  tetrahedral  quadri valency  of 
carbon  and  the  value  of  the  space-lattice  of  the 
diamond  obtained  by  Ehrenberg  (Z,  Krist.,  1926,  63, 
320),  is  advanced,  in  support  of  which  various  physical 
data,  e.g.,  dielectric  constants,  of  some  benzene 
derivatives  are  quoted.  H.  T.  S.  Britton. 

Catalytic  hydrogenation  of  halogenated  organic 
compounds.  M.  Busch  and  W.  Schmidt  (Ber., 
1929,  62,  [jB],  2612—2620;  cf.  A.,  1925,  ii,  823),— 
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During  the  quantitative  removal  of  bromine  from 
bromobenzene,  by  means  of  hydrogen,  diphenyl  is 
produced  in  considerable  amount  in  addition  to 
benzene.  Hydrogen  derived  from  hydrazine  does  not 
act  more  ad vantageo u sly ,  although  more  rapidly,  than 
that  derived  from  other  sources.  Apparently  the 
proportion  of  diphenyl  produced  is  connected  with  the 
dielectric  constant  of  the  solvent.  In  methyl  alcohol 
the  yield  is  60%,  whilst  in  ethyl  alcohol  it  is  30% 
(depressed  by  addition  of  water)  and  reaches  a 
minimum  in  isopropyl  alcohol.  Hydrogenation  of 
the  nucleus  is  not  observed.  Partial  poisoning  of  the 
catalyst  by  benzene,  phenol,  or  dimethylaniline 
depresses  the  yield  of  diphenyl,  which  attains  its 
maximum  when  the  halogen  is  removed  from  the 
nucleus  as  rapidly  as  possible.  Other  reducing  agents 
(zinc  dust  and  potassium  hydroxide  or  ammonia)  do 
not  affect  bromobenzene,  which,  however,  affords 
about  10%  of  diphenyl  when  treated  with  methyl- 
alcoholic  potassium  hydroxide  and  palladised  calcium 
carbonate  at  140°.  The  presence  of  substituents  in 
halogenobenzenes  influences  the  production  of  diaryls 
in  proportion  as  it  affects  the  mobility  of  the  halogen 
atoms,  but,  in  general,  the  yield  of  diaryl  is  somewhat 
lower  than  with  the  unsubstituted  compounds. 
1  -Bromonaphthalene  does  not  yield  dinaphthyl. 
o-Dibromobenzene  behaves  as  a  normal  disub- 
stituted  product,  either  remaining  intact  or  being 
reduced  to  benzene.  $)-Dibromobenzene  gives  di¬ 
phenyl,  diphenyl  benzene,  and  p-diphenyldiphenyl 
containing  halogen.  p-Di-iodobenzene  behaves 
similarly.  Bromo-  and  iodo-diphenyl  yield  homo¬ 
geneous  ^-diphenyldiphenyl .  The  tendency  towards 
the  production  of  long  ring  chains  finds  its  limitation 
in  the  physical  properties  of  the  complex  compounds 
which  cause  their  immediate  separation  from  the 
alcoholic  solution,  thus  preventing  further  action. 
Benzyl  halides  afford  di  benzyls  in  appreciable 
amount.  If  palladium  as  catalyst  is  replaced  by 
platinum  or  nickel,  diaryls  are  not  produced  or  are 
formed  only  in  minor  amount ;  this  may  be  connected 
with  their  much  slower  rate  of  reaction.  H.  Wren. 

Polymethylbenzenes.  I.  Jacobsen  reaction 
with  pentamethylbenzene,  and  preparation  of 
prehnitene  [1:2:3:  4-tetramethyIbenzeneJ .  L.  I. 
Smith  and  A.  R.  Lux  (J.  Amer.  Chera.  Soc.,  1929,  51, 
2994—3000). — The  formation  of  hexamethylbenzene 
(I)  and  prehnitenesulphonie  acid  (II)  from  penta¬ 
methylbenzene,  by  treatment  with  sulphuric  acid  at 
the  ordinary  temperature  (cf,  Jacobsen,  A.,  1887,  660), 
has  been  studied  in  detail.  Reaction  occurs  essentially 
in  the  manner  described  by  Jacobsen  (loc.  cit.).  The 
initial  reaction  mixture  is  decomposed  by  a  specific 
amount  of  ice ;  this  precipitates  I  and  II.  These  are 
separated  by  extraction  with  water.  Prehnitene  is 
obtained  conveniently  from  sodium  prehnitenesulphon- 
ate  by  slow  addition  of  a  saturated  solution  of  the 
sodium  salt  to  sulphuric  acid  at  140 — 155°,  and 
removing  the  hydrocarbon  formed  in  a  current  of 
steam.  The  yield  is  80—90%.  When  pentamethyl- 
benzenesulphonic  acid  is  kept  in  a  desiccator  over 
sulphuric  acid  for  8  weeks  small  amounts  of  I  and  II 
appear  to  be  formed.  This  indicates  that  the  first 
stage  of  the  Jacobsen  reaction  is  sulphonation  with 


subsequent  rearrangement  of  the  sulphonic  acid 
produced.  H.  Burton. 

Polymethylbenzenes.  II.  M.  p.  of  tetra-, 
penta-,  and  hexa-methylbenzenes,  and  f.-p. 
diagram  of  mixtures  of  durene  [1:2:4:  5-tetra- 
methylb enzene]  and  isodurene  [1:2:3:  5-tetra- 
methylbenzene] .  L.  I.  Smith  and  F.  H.  Mac- 
DougaIiL  (J.  Amer.  Chem.  Soc.,  1929,  51,  3001 — 
3008). — Bromination  of  mesitylene  in  carbon  tetra¬ 
chloride  solution  and  treatment  of  the  product  formed 
with  alcoholic  sodium  ethoxide  (to  remove  bromo- 
methyl  derivatives)  affords  bromomesitylene,  b.  p. 
102-5 — 103*5°/14  mm.,  m.  p.  — 1  to  1°.  Conversion 
of  this  into  the  Grignard  reagent  and  treatment  with 
methyl  sulphate  gives  a  60%  yield  of  isodurene,  b.  p. 
86*5°/18  mm.  When  bromoprehnitene,  m.  p.  26-2 — 
26*4°  (lit.  30°),  is  converted  into  the  Grignard  reagent 
and  this  is  decomposed  by  dilute  acid,  a  61%  yield  of 
prehnitene  is  obtained.  The  f.  p.  of  this  is  identical 
with  that  prepared  by  the  Jacobsen  method  (preceding 
abstract).  The  f.  p.  (eorr.)  of  the  hydrocarbons 
prepared  are  :  durene,  79-28 4;  0*05° ;  tsodurene, 
—24*0^0*1°;  prehnitene,  —  6-40±0-05°;  penta¬ 
methylbenzene,  54*0^0*1° ;  hexamethylbenzene, 
1 04*8  i  0-1°.  The  f.-p.  diagram  for  the  system 
durene- tsodurene  is  given,  and  the  molar  latent  heats 
of  fusion  of  durene  and  isodurene  are  calculated  to  be 
5022  and  2550  g.-cal.,  respectively.  H.  Burton. 

Synthesis  of  propyl-  and  propenyl-benzene  and 
their  homologues.  L.  Bert  and  M.  Anglade 
(Compt.  rend.,  1929,  189,  645 — 646) . — Reduction  of 
cinnamyl  n- butyl  ether  (prepared  by  the  action  of 
alcoholic  potassium  hydroxide  on  a-ehloro-y-phenyl- 
A“-propene ;  ef.  A.,  1925,  i,  803)  with  sodium  and 
alcohol  gives  a  mixture  of  n-propyl-  and  propenyl- 
benzene.  Similarly,  from  2 : 4-dimethylcinnamyl 
?&-butyl  ether  are  obtained  2  :  4 -dii7Wthyl-n»propyl- 
benzene ,  b.  p.  92°/18  mm,,  206—207°  (corr.)/735  mm,, 
df  0-8786,  nlD  1*501,  and  2  :  ^ditnethyl-A^propenyl- 
benzene,  b.  p.  100°/20  mm.,  213 — 215°  (corr.)/735  mm., 
d{P  0-9096,  1*540,  which  is  separated  from  the 

saturated  hydrocarbon  as  its  dibromide,  b.  p.  178°/22 
mm.,  df*  1*5435,  rz\J *  1-586,  or  its  hydrobromide,  b.  p. 
138°/19  mm.,  1*233,  n\*6  1*545.  J.  W.  Baker. 

Action  of  iodine  on  the  alkali  derivatives  of 
acinitro-compounds.  C.  D.  Nenitzescu  (Ber., 
1929,  62,  [B],  2669 — 2672). — A  solution  of  the  potass¬ 
ium  salt  of  9-tsonitrofluorene  is  converted  by  iodine  in 
potassium  iodide  or  by  electrolysis  at  a  platinum 
anode  and  copper  cathode  into  ap-dinitro-ccP-ditri- 
phenylene- ethane,  m.  p.  184°.  ap«Dinitro-ap-di- 
phenylethane,  m.  p.  150 — 151°,  is  obtained  from  iodine 
and  the  sodium  derivative  of  phenylisonitromethane  at 
0°,  whereas  if  cooling  is  not  adopted  or  if  the  solution 
is  electrolysed  a  dark  brown  oil  is  obtained  which  is 
converted  by  hot,  50%  potassium  hydroxide  into 
3:4: 5-triphenyBsooxazole,  m.  p.  212°.  When 
phenylnitromethane  is  dissolved  in  a  large  excess  of 
alkali  hydroxide  and  treated  with  iodine  in  boiling 
solution,  stilbene  is  formed  in  80%  yield. 

H.  Wren. 

Chloronitrotoluenes.  L.  Gindraux  (Helv. 
Chim.  Acta,  1929,  12,  921 — 934). — A  comparative 
study  of  the  chlorination  of  benzene,  toluene,  and 
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o-nitrotoluene  in  presence  of  various  catalysts  shows 
that  a  mixture  of  iron  and  iodine  is  exceptionally 
active.  A  90%  yield  of  monochlorotoluenes  (60% 
o-,  40%  p-)  is  obtained  from  toluene  at  50°,  o-Chloro- 
toluene  has  dn  1*077,  n 19  1*5275,  and  ^-chlorotoluene 
has  d21  1*031,  ?im  1*5223.  The  proportions  of  the 
isomerides  in  a  mixture  are  readily  determined  from 
the  refractive  index,  the  variation  of  which  with 
composition  is  practically  linear.  Chlorination  of 
o-nitrotoluene  at  50 — 60°  yields  6-chloro-o-nitro- 
toluene,  m.  p.  37°  (65*9%),  and  4-chloro-o-nitro* 
toluene,  m.  p,  37°  (34*1%)  (crystallographic  data)  (of. 
G.P.  107,505;  Fierz,“  Operationen  der  Farbeneheraie,” 
p,  100;  G.P.  434,402).  Separation  is  achieved  by  a 
combination  of  fractional  distillation,  when  the 
6-chloro-eompoimd,  b.  p.  114*6°/]  1  mm.,  distils  first, 
and  freezing  out,  the  eutectic  being  at  3*5°,  45%  of 
6-chloro-o-nitrotoluene.  C-Chloro-o-nitrotolueno  is 
best  converted  into  6-chloro-o-nitrobonzaldehyde, 
m.  p.  70*5°,  by  Janson’s  method  (G.P.  107,501)  of 
bromination  to  the  benzyl  bromide,  m.  p.  58°,  and 
oxidation  of  the  latter.  4 : 4'-Diehloroindigotin 
(crystallographic  data)  and  4  : 4'-diehloro-5  ;  o'-di- 
bromoindigotin  (G.P.  193,438)  have  absorption 

maxima  in  xylene  at  X  =  599*5  and  614*3,  respec¬ 
tively.  6-Chloro-o-toluidine  is  converted  by  the 
method  of  G.P.  241,910  into  3-chloro-2-methylphenyl- 
thiolacetic  acid,  m.  p.  104°  ;  this  yields  6  :  6 '-dichloro- 
7  : V-dimethylth ioindigotin,  which  dyes  cotton  in 
bright  red  and  wool  in  brownish-red  shades  and  has 
an  absorption  maximum  in  xylene  at  X  =  544*8. 
5-CMoro-2-metkylpk mylihiolacM w  acid,  m.  p.  101°,  and 
4  :  4* -dichloro-1  : 1 -dimethylth  toindigo  (browner  shades, 
absorption  maximum  in  xylene  at  X  =  553*6)  are 
obtained  similarly.  Nitration  of  p-chloro toluene  in 
sulphuric  acid  under  different  conditions  yields 
slightly  varying  proportions  of  the  2-  and  3-nitro¬ 
compounds  (53 — 62*5%  and  37*5 — 47%,  respectively). 
4-Chloro-m-nitrotohiene  reacts  with  ammonia  at  175° 
under  pressure  to  give  3-nitro-p-toluidine,  m.  p.  114°, 
in  82%  yield.  3-Nitro-p-crcsol  cannot  be  prepared 
from  the  chloro-compound,  but  is  obtained  in  90% 
yield  by  the  action  of  10%  sodium  hydroxide  solution 
on  3-nitro-p-toluidine.  The  preparation  of  4-meth- 
oxy-m-toluidine,  m.  p.  50°,  from  3-nitro-p-chloro- 
toluene  by  heating  with  potassium  hydroxide  and 
methyl  alcohol  and  reduction  of  the  product  is 
described.  The  u  eriochromazurole  dyes  obtained 
by  condensing  o-cresotic  acid  with  2  : 4-  and  2  :  6- 
diehlorobenzaldehyde  and  oxidation  of  the  products 
have  absorption  maxima  at  X  593*0  and  597*8, 
respectively,  in  sodium  hydroxide,  and  at  X=?521*5  and 
538*3,  respectively,  in  sulphuric  aeid  solution. 

R,  K.  Caixow. 

Organo-alkali  compounds  containing  sulphur. 
K.  Fuchs  (Monatsh.,  1929,  53  and  54,  438—444).— 
Various  sulphoxides  have  been  treated  with  sodium 
phenyl  or  benzyl  in  the  hope  of  obtaining  sulphonium 
compounds.  The  products  isolated  are  highly 
coloured,  air-sensitive  organo-alkali  compounds 
(formed  from  equimoleeular  amounts  of  the  reactants 
in  benzene  or  toluene  solution  at  the  ordinary  tem¬ 
perature).  Thus  diphenyl  sulphoxide  (I)  and  sodium 
benzyl  (II)  in  benzene  afford  a  red  product,  decom¬ 
posed  by  hydrogen  chloride  to  I  and  a  small  amount  of 


phenyl  benzyl  sulphoxide  (III).  When  the  reaction  is 
carried  out  in  toluene,  the  hydrogen  chloride  decom¬ 
position  products  are  III  (35%)  and  a  small  amount 
of  I.  pp'-Ditolyl  sulphoxide  and  II  react  similarly 
in  toluene  and  after  treatment  with  hydrogen  chloride, 
30 — 35%  of  p-tolyl  benzyl  sulphoxide  and  some 
unchanged  material  are  obtained.  Similar  decom¬ 
position  of  the  product  from  III  and  II  gives  only  III. 
Decomposition  of  the  reaction  product  from  I  and  II 
with  carbon  dioxide  gives  a  small  amount  (benzene)  or 
35 — 40%  (toluene)  of  the  acid  Ph-SO*CHPh*C02H 
(IV),  decomp.  142—143°,  according  to  the  solvent. 
This  acid  is  synthesised  from  sodium  oc-chlorophenyl- 
acetate  and  sodium  phenyl  sulphide  in  methyl  alcohol, 
whereby  a-phenylthiolphenylocetic  acid, 
SPh*CHPh*CO»H,  m.  p,  102 — 103°,  results.  Oxid¬ 
ation  of  this  with  hydrogen  peroxide  in  acetone  or 
acetic  acid  solution  gives  IV.  Thermal  decomposition 
of  IV  yields  thiophenol  and  benzoylformic  acid  whilst 
oxidation  of  IV  with  an  excess  of  hydrogen  peroxide 
gives  benzenesulphonylphenylacetic  acid,  decomp. 
142 — 143°  into  carbon  dioxide  and  phenyl  benzyl 
sulphone. 

When  I  is  treated  with  sodium  phenyl  at  80—90° 
in  benzene  and  an  atmosphere  of  nitrogen,  a  50% 
yield  of  diphenylene  sulphide  is  obtained ;  pp'-ditolyl 
sulphoxide  gives  dimethyldiphenylene  sulphide. 
Similarly,  I  and  II  yield  a  small  amount  of  diphenylene 
sulphide.  Diphenyl,  sulphide  docs  not  react  with 
sodium  aryls  at  the  ordinary  temperature ;  at  70—80° 
some  fission  occurs.  Diphenyl  sulphone  and  II  react 
in  toluene  solution  forming  a  red  solution;  decom¬ 
position  of  this  with  hydrogen  chloride  at  —60°  gives 
the  original  sulphone,  oily  products,  and  a  compound, 
m.  p.  178*5°,  of  composition  corresponding  with 
PlrS02-CHPh2.  H.  Burton. 

Reactions  of  vinyl  chloride  and  benzene  in 
presence  of  aluminium  chloride.  J.  M.  Davidson 
[with  A.  Lowy]  (J.  Araer.  Cliem.  Soc.,  1929,  51, 
2978 — 2982). — When  benzene  is  treated  with  vinyl 
chloride  in  presence  of  aluminium  chloride  at  0 — 5°, 
the  main  products  are  os-diphenylefch&ne  and  an 
anthracene- type  resin. ;  small  amounts  of  ethylbenzene 
and  9  :  10-dimethyl-9  :  10-dihydroanthraceiie  are  also 
formed  (cf.  Boeseken  and  Bastet,  A.,  1914,  i,  156). 
Very  small  amounts  of  aluminium  chloride  give  small 
yields  of  the  products,  whilst  relatively  large  amounts 
cause  a  diminution  in  the  amount  of  as-diphenyl- 
e thane  formed.  When  the  reaction  is  carried  out  at 
80—70°  an  increased  amount  of  the  anthracene  deriv¬ 
ative  is  produced ;  this  is  not  the  case  when  the  initial 
reaction  mixture  (0 — 5°)  is  heated.  The  presence  of  a 
trace  of  iodine  accelerates  the  reaction  at  0 — 5°,  and 
relatively  large  amounts  of  the  anthracene  are  formed ; 
the  amounts  of  os-diphenylethane  and  resin  arc 
diminished.  In  presence  of  a  small  amount  of 
mercury  increased  production  of  ethylbenzene  occurs, 
probably  owing  to  reduction  of  a-ch loro- a-phenyl- 
etliane,  which  is  considered  to  be  the  intermediate 
product.  Styrene  or  metastyrene  is  not  produced 
during  the  reaction  (cf.  Boeseken  and  Bastet,  loc.  «7.), 
The  resin  formed  during  the  reaction  melts  at  50 — 65°, 
decomposes  when  heated  to  300°,  affords  small 
amounts  of  9  :  10-dimethyI-9  :  10-di hydroanthracene 
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at  2207<3'O  mm.,  and  on  oxidation  with  chromic 
oxide  in  acetic  acid-benzene  solution  gives  anthra- 
quinone.  H.  Burton. 

Mechanism  of  formation  of  compounds  of  the 
dibenzyl  series  from  the  nitrotolnenes  and  their 
derivatives  by  the  action  of  alcoholic  alkali 
hydroxides.  A.  K.  Plisov  (Ukraine  Chem.  J., 
1929,  4,  241 — 279). — A  resume  of  former  work  011  the 
formation  of  stilbene  derivatives  from  chlorinated 
aromatic  nitro -compounds,  and  the  investigation  of 
the  action  of  alcoholic  alkali  hydroxides  on  toluene 
derivatives.  Sodium  or  potassium  alkoxides  were 
allowed  to  react  with  benzyl  chloride,  benzyl  bromide, 
benzylidene  chloride,  o-  and  p-nitrotoluene,  p-nitro- 
toluene-o-sulphonic  acid,  0-  and  p-dinitrotoluenc, 
p-nitrobenzyl  bromide,  0-  and  p-nitrobenzylidene 
chloride,  the  following  conclusions  being  reached .  The 
o-  and  p-nitrotoluenes  and  most  of  their  derivatives 
form  products  of  the  dibenzyl  series,  the  reaction  taking 
place  even  below  0°,  whilst  the  m-compounds  do  not 
react  in  this  way.  With  halogen  derivatives  of  the 
nitrotoluenes  which  have  the  halogen  in  the  side-chain 
ethers  are  obtained  in  the  case  of  the  m-compounds, 
and  dibenzyl  derivatives  {with  ethers  as  by-products)  in 
the  case  of  the  o-  and  p-compounds.  Coloured  inter¬ 
mediate  compounds  are  also  formed ;  these,  however, 
cannot  bo  isolated.  The  dibenzyl  derivatives  can 
be  produced  only  from  the  0-  and  p-compounds  if  in 
the  alcoholic  radical  a  hydroxyl  can  take  up  a  position 
adjacent  to  the  “  tautomeric  ”  hydrogen  atom  (i.e., 
from  the  side-chain) ;  this  does  not  take  place  in  the 
case  of  m-compounds.  All  the  nitrotoluenes,  and 
most  of  their  derivatives,  react  in  the  tautomeric 
form,  giving  first  unstable  quinonoid  salts,  which  are 
rapidly  decomposed.  The  formation  of  stilbene 
derivatives  is  effected  by  the  nitroso-compounds,  but 
at  high  temperatures  the  formation  of  stilbenes  may 
not  take  place  at  all,  whilst  azo-compounds  can  be 
formed.  The  rates  of  the  various  reactions  depend 
on  the  presence  of  other  groups.  A  series  of  mechan¬ 
isms  for  the  various  reactions  is  discussed. 

M.  ZVEGINTZOV. 

Stereochemistry  of  aromatic  compounds.  IX. 
Tetraphenylene  and  the  mobility  of  benzene 
rings.  R.  Kuhn  (Annalen,  1929,  475,  131 — 136). — 
The  hydrocarbon,  m.  p.  318°  (eorr.),  obtained  by 
heating  dry  4  :  4'-di-iododiphenyl  with  copper  at  300° 
is  not  a  cyclic  tetraphenylene  as  stated  by  Sircar  and 
Majumdar  (A.,  1928,  1235),  but  is  pp'-diphenyl- 
diphenyl  identical  with  a  specimen  prepared  by  Gcrn- 
gross  and  DunkePs  method  (A.,  1924,  i,  720).  The 
other  products  of  the  reaction  are  fractions  containing 
iodide,  that  subliming  at  450 — 500°/15  mm.  being 
reduced  by  zinc  and  acetic  acid  to  a  hydrocarbon,  m.  p. 
465°,  probably  hexaphenyl.  The  stereochemistry  of 
compounds  containing  aromatic  ring  systems  is 
discussed.  J.  W.  Baker. 

Highly  polymerised  compounds.  XXII.  Con¬ 
stitution  of  polyindene.  H,  Staudinger,  A.  A. 
Ashdown,  M.  Brunner,  H.  A.  Bruson,^  and  S. 
Wehrli.  XXIII.  Behaviour  of  polyindenes 
when  heated.  H.  Staudinger,  H,  Johner,  and 
V,  Wiedersheim.  XXIV.  Hydropolyindenes. 
H.  Staudinger,  H.  Johner,  G.  Schiemann,  and  V. 


Wiedersheim  (Helv.  Chim.  Acta,  1929,  12,  934 — 
957,  958 — 961,  962— 972).— XXII.  The  polymeris¬ 
ation  of  indene  takes  place  rapidly  under  the  influence 
of  catalysts,  the  best  of  w’hich  are,  in  order  of  efficacy, 
stannic  chloride,  titanic  chloride,  boron  trichloride, 
antimony  pentachloride,  and  antimony  trichloride. 
The  reaction  is  carried  out  in  benzene  or  chloroform 
solution,  and  the  product  is  isolated  by  pouring  the 
coloured  solution  into  alcohol.  The  product  is  a 
white  powder,  mean  mol.  wrt.  2000 — 5000.  Poly¬ 
indenes  are  hemieolloidal ;  no  eucolloidal  products 
can  be  obtained  (cf.  this  vol.,  305).  The  product  is 
a  mixture  of  polymeric  homologues  winch  are  partly 
separable  by  extraction  and  precipitation  with  solvents 
into  a  series  of  fractions  of  successively  higher  tem¬ 
peratures  of  liquefaction  (180 — 185°  to  230—240°), 
increasing  mol.  wts.  (1600 — 6000),  and  increasing 
viscosities  in  solution,  corresponding  with  a  variation 
in  mean  degree  of  polymerisation  from  14  to  52.  The 
viscosities  of  solutions  of  indene  and  of  styrene,  on 
the  one  hand,  and  of  polyindenes  and  of  polystyrenes, 
on  the  other,  are  similar  in  magnitude,  and  this  indic¬ 
ates  a  similar  molecular  structure  in  the  two  polymeric 
homologous  series.  Polyindenes,  unlike  polystyrenes, 
however,  do  not  undergo  ozonolysis.  The  product  of 
the  action  of  ozone  is  a  white  pow'der,  charring  at 
200°,  the  composition  of  which  corresponds  with  a 
mixture  of  polymerised  monoxide  and  dioxide. 
Polystyrenes  and  polyindenes  are  probably,  like  poly¬ 
merised  a-methylstyrenes,  formed  from  long  chains, 
the  terminal  valencies  of  which  become  saturated  by 
forming  rings.  The  fact  that  the  mol.  wt.  is  the  greater 
the  low^er  is  the  temperature  and  the  higher  the  con¬ 
centration  at  wdiich  polymerisation  is  carried  out  is 
probably  due  to  the  easier  formation  of  rings  in  the 
one  case,  and  the  tendency  to  form  longer  chains  in 
the  other.  No  polyindenes  showing  evidence  of 
crystalline  structure  with  X-rays  can  be  isolated. 

XXIII.  The  behaviour  of  polyindenes  when  heated 
show's  that  they  are  true  polymerides,  in  which  the 
original  indene  molecules  are  bound  by  covalencies, 
and  not  merely  associated.  Polyindene  mixtures  of 
mean  mol.  wt.  1500,  3000,  and  6000,  and  correspond¬ 
ingly  different  viscosities  in  solution,  show'  no  change 
in  the  viscosities  wiien  heated  dry  or  in  solution  at  200° 
in  nitrogen.  In  air  or  oxygen  the  products  of  highest 
mol.  wrt.  show'  signs  of  breaking  dowrn  and  darken. 
At  270 — 280°  there  is  evidence  of  partial  cracking. 

XXIV.  Polyindenes  are  reduced  by  hydrogen  in 
presence  of  nickel  at  270°  under  the  same  conditions 
as  polystyrenes  {this  vol.,  306)  to  yield  hydropoly- 
indenes ;  these  are  white  powders  of  low'er  m.  p. 
(100 — 200°)  which  are  unattacked  by  concentrated 
sulphuric  acid  and  give  no  coloration  with  tetranitro- 
methane.  When  heated  above  300°  cracking  takes 
place  and  products  of  paraffin-like  odour  are  formed. 
It  is  not  possible  to  prove  strictly  that  complete  hydro¬ 
genation  takes  place  in  all  cases  without  change  in 
molecular  size  on  account  of  the  partial  cracking  of 
polyindenes  winch  takes  place  at  the  elevated  tem¬ 
peratures  necessary  for  reduction,  but  incomplete 
hydrogenation  yields  products  of  only  slightly  lower 
viscosity,  whilst  the  Florida  earth  on  winch  the 
catalyst  is  deposited  can  alone  cause  degradation.  In 
solution  in  methylce/c/ohexane  or  decahy  dronaph t h al - 
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eno  at  299°  it  is  possible  to  hydrogenate  polyindenes 
of  low  mol.  wt.  without  decomposition.  The  results 
with  polystyrene  (this  vol„  1287)  show,  however, 
that  cryoseopic  measurements  indicate  the  size  of  the 
molecules,  which  can  react  without  disruption. 

R.  K.  Callow. 

tneso- Derivatives  of  anthracene  and  of  9  :  9'-di- 
anthranyl.  M.  Minaev  and  B.  Fedorov  (Ber,, 
1929,  62,  [J?],  2489 — 2494). — 9-Nitroanthracene  is 
converted  by  sodium  sulphite  in  boiling  aqueous 
solution  into  sodium  nitrite  and  a  mixture  of  un¬ 
changed  9-nitroanthraeene,  sodium  9  :  9 * -dianthranyl- 

/€6H4X  yC6H4v 

10 -sulphonate,  CHf - and 

\c8H4/  \c6H/ 

sodium  anthmeem-Q-swphonate .  The  last-named 
compound  is  readily  decomposed  by  boiling,  dilute 
mineral  acids  into  anthranol  and  sodium  hydrogen 
sulphite,  which  react  further  to  yield  anthracene  and 
sodium  hydrogen  sulphate.  When  oxidised  by 
alkaline  permanganate  it  gives  anthraquinone  almost 
quantitatively.  With  aqueous  ammonia  at  200°  it 
affords  9-aminoanthraeene,  m.  p.  116—116°  (deeomp.) 
(cf.  Meisenheimer  and  Connerade,  A.,  1904,  i,  391). 
Sodium  9  ;  9"-dianthranyl-  10-sulphonate  (also  mono* 
hydrate)  may  be  prepared  in  poor  yield  by  the  action 
of  warm,  very  dilute  sodium  hydroxide  on  sodium 
anthraeene-9-sulphonate ;  it  is  oxidised  in  alkaline 
solution  to  anthraquinone  and  transformed  by  dilute 
acids  into  9  ;  9'-dianthranyl,  10-Hydroxy-9  :  9'-di- 
anthranyl  appears  to  be  produced  in  poor  yield  by 
the  action  of  sodium  hydroxide,  whereas  aqueous 
ammonia  at  190—200°  yields  10 -ammo-9 :  W~di~ 
anthranyl,  m.  p.  above  306°  (decomp.) »  Unlike  9-amino  - 
anthracene,  lO-amino-9  : 9'-dianthryI  suffers  normal 
diazotisation  and  the  products  couple  with  p-naphthol 
and  other  hydroxynaphthalenes  and  their  sulphonio 
acids,  H.  Wren. 

Synthesis  of  anthracene  homologues.  I. 
2  :  6-  and  2  :  7-Dimethylanthracenes.  G,  T* 
Morgan  and  E.  A.  Ooulson  (J.C.S.,  1929,  2203— 
2214). — The  presence  of  the  above  homologues  of 
anthracene  in  the  distillate  from  low- temperature  tar 
has  been  confirmed  by  comparison  with  the  synthetic 
products,  and  doubts  concerning  the  constitution  of 
other  homologues  have  been  cleared  up.  Three 
methods  are  given  for  the  preparation  of  2  :  4  : 4'-tri- 
inethylbenzophenone ,  and  the  structure  of  the  ketone 
is  made  clear  by  one  of  them,  viz./ the  interaction  of 
the  Grignard  compound  of  4-bromo-w-xylene  with 
p-toluonitrile.  The  ketimino  thus  formed  is  hydro¬ 
lysed  to  the  ketone,  which  when  maintained  at  its 
b.  p.  for  some  time  slowly  passes  into  2  ;  7 -dimethyl- 
anthracene,  identical  with  the  1 :  6-  or  1  :  7-compound 
described  by  Lavaux  (A.,  1910,  i,  548).  In  a  similar 
manner  2:5:  4' - trimethylbenzophenone  can  be  pre¬ 
pared  from  2-iodo-p- xylene  and  p-toluonitriie,  and 
converted  into  2  :  6-dimethylanthracene,  which  corre¬ 
sponds  with  the  homologue  described  by  Lavaux  as 
the  2  : 7-derivative  (ef.  Fiumiani,  A,,  1924,  i,  1327), 

2  :  l-Dimethyl&nthracene,  m,  p.  241°  (corr.),  yields 
on  oxidation  2 :  7 -dimethylanthraqwnone,  m.  p.  170° 
(corr.),  which  is  further  oxidised  to  2 -methylanikra- 
qu inone-1  -carboxylic  acid ,  m,  p,  283°  (corr.)  (described 


by  Lavaux  as  6* methylanthraquinone-1- carboxylic 
acid),  A nlhraquinone-2  : 1 -dicarboxylic  acid,  m.  p. 
abovo  360°,  is  produced  when  2-methylanthraquinone- 
7-carboxylic  acid  is  boiled  with  an  excess  of  chromic 
anhydride  in  acetic  acid.  J.  W.  Porter, 

Phenanthrene  derivatives.  R.  K,  Callow  and 
J.  M.  Gulland  (J.C.S.,  1929,  2424— 2425).— Details 
are  given  of  an  improved  method  for  the  preparation 
of  9-bromo-10-nitrophenanthrene  based  on  that  of 
Austin  (ibid.,  1908,  93,  1760),  The  preparation  of 
a  dinitrophenanthrenc,  m.  p.  255 — 260°,  is  also 
described.  d-Phenanthrylaminoaceionitrile,  m.  p, 
231—235°,  was  prepared  by  the  action  of  potassium 
cyanide  in  formaldehyde  solution  on  9-aminophen* 
anthrene,  and  on  alkaline  hydrolysis  furnished 
9 -phenanihrylglycine ,  m.  p,  199—201°,  This  when 
boiled  with  acetio  acid  yielded  a  substance,  m.  p. 
203 — 206°  (decomp.),  probably  2  :  5-diketo-l  :  4-di- 
(9'-phenanthryl)piperazine.  Diphenanthracridine  or 
a  complex  acridine  derivative,  m.  p.  above  320°,  is 
stated  to  be  formed  by  the  action  of  formaldehyde  on 
9-aminophenanthrene  in  acetic  acid  solution. 

J.  W.  Porter. 

Linear  pentacene  series.  XIII.  Nomen¬ 
clature.  Questions  of  structure.  E.  Philippi 
(Monatsh.,  1929,  53  and  54,  638 — 642) Dlnaphth - 
anthracene  (Philippi,  A.,  1914,  i,  826)  is  renamed  lin*- 
pentacene ;  the  numbering  is  as  before.  Re-investig¬ 
ation  of  the  hydrocarbon  (be.  cit.)  confirms  its 
instability.  Energetic  reduction  of  a  dinitropentacene - 
quinone  has  given  tetradecakydropentacene,  m.  p. 
227°.  The  author  considers  that  the  dihydroxy- 
pentacenediquinone  of  Hemler  and  Sommer  (this 
voL,  1453)  has  each  of  the  hydroxyl  hydrogen  atoms 
related  to  three  oxygen  atoms.  BL  Burton, 

Formation  of  tertiary  amines  in  the  reduction 
of  nitriles  and  carbonyl  compounds  in  basic 
solution.  A.  Sjoxa  and  F.  Keil  (Monatsh.,  1929, 
53  and  54,  753— 763).— The  formation  of  tertiary 
(and  in  some  cases  secondary)  amines  has  been  observed 
during  the  reduction  of  nitriles,  alone  or  in  presence 
of  other  compounds.  Tertiary  amines  are  also  pro¬ 
duced  during  the  reduction  of  ketones  in  presence  of 
amines  (cf.  A,,  1928,  1120,  1228). 

[In  part  with  H.  Havemann  and  W,  Faust,] — 
Hydrogenation  of  acetonitrile  in  aqueous  solution  and 
in  presence  of  colloidal  platinum  at  the  ordinary 
temperature  affords  85%  of  triethylamine.  When  a 
mixture  of  the  nitrile  and  cyclohexanone  is  used,  5% 
of  W-ethyleyelohexylamme  is  isolated  in  addition  to 
45%  of  triethylamine.  Tripropylamine  is  obtained 
similarly  from  propionitrile ;  in  presence  of  cyclo¬ 
hexanone,  10%  of  iV-propylcyclohoxylamine,  b,  p. 
185°  (hydrochloride,  m.  p.  248—250°;  phmyltMo - 
carbimide  derivative,  m.  p.  122 — 123°),  and  25%  of 
dipropylamine  result.  Butyronitrile  furnishes  a 
mixture  of  di-  [hydrochloride,  m.  p.  283 — 284°; 
picrate,  m.  p.  60 — 61°  (lit.  59*5°)]  and  tri-butylamines 
[picrate,  m,  p.  104 — 105°  (lit.  100*5°)] ;  in  presence  of 
cyclohexanone,  10%  of  JX-bidylcyclohezylamine,  b.  p. 
207°  {j hydrochloride ,  m.  p.  290°),  20%  of  di-,  and  16% 
of  tri-butylamines  result,  Yaleronitrile  yields  mainly 
di-?^-amylamin0  [hydrogen  oxalate,  m.  p,  212*5 — 
213°  (lit.  210 — 211°}];  a  small  amount  of  the  tertiary 
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amino  is  also  formed.  Reduction  of  p-methoxybenzo- 
nitrile  in  presence  of  cyclohexanone  affords  di-p-meth- 
oxybenzylamine,  m.  p.  34 — 35°  {hydrochloride,  m.  p. 
243 — 244° ;  picrolonata,  m.  p.  208°),  and  p-methoxy- 
benzylcycZohexylamine  {hydrochloride,  m.  p.  202°). 
p-Hydroxybenzylcycfchexylamine  (loc.  cii.)  is  obtained 
similarly  from  p-hydroxybenzonitrile. 

Dimelhylisopropylamine,  b.  p.  67—67*5°  {hydro¬ 
chloride,  m.  p.  205 — 206°),  is  formed  from  acetone  and 
dimethylamine.  dJ-JV-Methylephedrine  [  [3 -dimethyl - 
amino-a-hydroxy-a-phenylpropane][0-6enzoate,  b.  p. 
212 — 214°/20  mm.,  in.  p.  65°  {hydrochloride,  m.  p. 
185 — 187°)],  is  prepared  by  reduction  of  a  mixture  of 
phonyl  methyl  dikotone  and  dimethylamine,  or  the 
diketone,  formaldehyde,  and  methylamine. 

H.  Burton. 

Triphenyltriaminoethylene.  I,  Synthesis  of 
triphenyltriaminoethylene  and  some  of  its 
derivatives.  11.  Action  of  sulphur  on  tri¬ 
phenyltriaminoethylene  .  R.  Shxbata  (Tech,  Rep. 
Tohoku,  1929,  8,  21—25,  27— 39).— Triphenyltri¬ 
aminoethylene,  m.  p.  147°  (decomp.),  is  obtained  in 
29%  yield  by  heating  trichloroethylene  (1  mol.)  with 
aniline  (3  mols.)  in  the  presence  of  excess  of  16% 
aqueous  sodium  hydroxide  at  90 — 95°  for  48  hrs. 
The  following  derivatives  are  described  :  mono-,  and 
letra-sul/phonic  acids  (the  latter  with  8H20),  by 
heating  with  three  times  its  weight  of  sulphuric  acid 
for  4  hrs. ;  acelyl  derivative,  m.  p.  123° ;  dihydro¬ 
chloride,  m.  p.  167°  (decomp.).  Tri-pdolyUriamino - 
ethylene,  m.  p.  143°  (decomp.),  is  produced  by  heating 
p-toluidine,  trichloroethylene,  and  20%  aqueous 
sodium  hydroxide  at  100°  for  48  hrs. 

II.  The  following  substances  were  isolated  by 
heating  together  sulphur  (1  part)  and  triphenyl¬ 
triaminoethylene  (5  parts)  at  150°  for  40  min.  : 
diphenyldiaminoethylene ,  m.  p.  132*5° ;  a  compound, 
CooH103SLS,  m.  p.  102—104°,  probably  triphenyltri- 
aminothiolethylene,  C(NHPh)2-C(ISrHPh)*SH ;  dithio- 
oxanilide,  m.  p.  134*5—135°,  and  a  compound,  m.  p, 
149*5°,  of  unknown  constitution.  Similar  treatment 
of  tritolyltriaminoethylene  yielded  two  compounds, 
m.  p.  200°  and  136 — 137°,  respectively,  the  con¬ 
stitution  of  which  was  not  elucidated.  Oxidation  of 
dithio-oxanilide  in  acetone  with  potassium  per¬ 
manganate  afforded  oxanilide  and  thio-oxanilide, 
whilst  a  substance,  C14H10N2S2,  he  p.  137°,  and 
probably  dehydrothio-oxanilide  together  with  phenyl 
thiocarbimide  were  obtained  by  oxidation  of  a 
benzene  solution  with  lead  peroxide  and  glacial  acetic 
acid.  A.  I.  Vogel. 

Bromination  of  p-anisidm©  and  p-acetanisidide , 
and  nitration  of  3  :  5-dibromo-p-acetanisidide 
and  some  of  its  derivatives.  E.  Bure§  and  M. 
Ned£lkov1  (Casopis  Ceskoslov.  Lek.,  1929, 9, 23 — 28 ; 
Chem.  Zentr.,  1929,  i,  2639).— The  violet  product  of 
interaction  of  bromine  and  p-anisidinc  obtained  by 
Wieland  and  by  Fries  is  considered  to  be  an  additive 
compound.  The  action  of  dry  bromine  on  p-acet- 
anisidide  or  p-anisidine  yields  the  3 : 5-dibromo- 
compound .  A.  A,  Elbridge. 

F  Compounds  of  the  nature  of  14  germanin 11 
(Bayer  205).  H.  Bauer  and  J.  Becker  (Arb, 
Staatsinst.  exp.  Ther.,  Frankfurt  a.  M.,  1928,  16  pp. ; 


Chem.  Zentr.,  1929,  i,  2970). — Variations  in  the 
composition  of  “  germanin  weaken  its  therapeutic 
activity.  Mtrobenzoyl  chloride  was  allowed  to  react 
with  an  aminonaphthalenesulphonic  acid,  the  product 
was  reduced,  and  the  resulting  substance  again  treated 
with  mtrobenzoyl  chloride,  the  product  being  again 
reduced  and  the  amino-compound  condensed  ‘with 
carbonyl  chloride.  Variations  consisted  in  the  sub¬ 
stitution  of  benzenesulphonic  or  aminobenzene- 
arsinic  for  naphthalenesulphonic  acids,  and  of  thio- 
carbamide,  oxalyl,  malonyl,  diethylmalonyl,  phthalyl, 
isophthalyl,  and  tcrephthalyl  for  the  carbamide 
grouping.  Further,  methyl  groups  were  replaced  by 
propyl  or  ^opropyl,  were  removed,  or  were  increased 
in  number.  The  following  acid  chlorides  were 
employed :  Z-nitroA-methylbenzoyl  chloride,  b.  p. 
139 — 140° /2  mm.,  f.  p.  11°,  from  p-toluonitrile  by 
nitration,  hydrolysis  of  the  product,  and  treatment  of 
the  acid,  m.  p.  187°,  with  phosphorus  pentachloride ; 
5-nitro-2  : 4‘dimetkylbenzoyl  chloride,  m.  p.  58° 
(approx.),  from  ra-xylidine  by  conversion  through 
the  diazo- compound  into  2  :  4-dimethylbenzonitriIe, 
hydrolysis,  nitration  of  the  acid  to  the  5-nitro- 
compound,  and  treatment  with  phosphorus  penta¬ 
chloride  ;  3 -nitroA-methoxybemzoyl  chloride,  m.  p. 

43 — 40°  (indef.) ;  3  -  nilro  -  4  -  dimethylaminobenzoyl 

chloride,  A.  A.  Eldridge. 

Reduction  of  nitro-compounds  in  pyridine 
solution.  O.  L.  Brady,  J.  N.  E.  Day,  and  G.  V. 
Reynolds  (J.C.S.,  1929,  2264 — 2266) . — Reduction  of 
nitro-compounds  which  are  only  sparingly  soluble  in 
alcohol  with  hydrogen  or  ammonium  sulphide  may  be 
effected  by  passing  hydrogen  sulphide  into  a  solution 
or  suspension  of  the  nitro-eompound  in  pyridine 
containing  a  little  water  with  or  without  the  addition 
of  ammonia  or  piperidine,  the  conditions  depending  on 
the  particular  nitro-eompound.  Thus  2  : 4-dinitro- 
methylaniline,  2  :  5-dinitroaniline,  2  :  5-  and  3  :  5- 
dinitro-p-toluidine  give,  respectively,  4-nitro-2-amino- 
methylaniline  (60%  yield),  4-nitro-m-phenylenedi- 
amine,  5-nitro-2  :  4- tolylenediamine ,  and  5-nitro-3  :  4- 
tolylenediamine .  4:6-  Dinitromethyl  -  m  -  toluidine 

gives  6-nitroA-<minomethyl-m4oluidiiie ,  m.  p.  180°, 
converted  by  nitrous  acid  into  5-nitro- 1  :  6-dimethyl- 
1:2:  3 -benztriazole,  m.  p.  203°,  whilst  ?»« dinitro¬ 
benzene  and  1  -nitronaphthalene  give  ro-nitroaniline 
(67%  yield)  and  a-naphthylamine  (76%  yield). 
Reduction  of  2:4:  6-trinitrotoluene  with  hydrogen 
sulphide  in  hot  pyridine  solution  in  the  presence  of 
piperidine  gives  6-nitro-2  :  4-tolylenediamine,  whilst 
at  0°  the  product  is  2  :  6-dinitro-p-toluidine. 

J.  W.  Baker. 

Derivatives  of  4  :  4'-diaminodiphenylme  thane. 
H.  Riyier  and  A.  Farine  (Helv.  Chim.  Acta,  1929, 
12,  865 — 869). — 4  :  4'-DiaminodiphenyImethane  is 
prepared  more  conveniently  by  condensing  aniline 
hydrochloride  with  methylal,  instead  of  formaldehyde. 
Oxidation  of  the  acetyl  derivative  with  chromic  acid 
in  acetic  acid  gives  a  70%  yield  of  4  :  4'-diaminobenzo* 
phenone,  m.  p.  244 — 245°  (phenylhydrazone,  m.  p. 
240 — 241°),  by  way  of  the  acetyl  derivative,  m.  p. 
235°  (cf.  Fierz  and  Koechlin,  A.,  1918,  i,  549).  Partial 
bromination  of  4  :  4' -diaminod ipheny lm ethane  gives 
a  poor  yield  of  the  3  :  Z'-dibromo- compound,  in.  p. 


1438 


BRITISH  CHEMICAL  ABSTRACTS. — A. 


]  1 1 — 1 12°,  which  is  best  prepared  by  hydrolysis  of 
the  acetyl  derivative,  m.  p.  230 — 231°,  obtained  by 
bromination  of  4  :  4'«diacetamidophenylmethane  in 
acetic  acid.  The  3:5:3':  & -tetrabramo- compound, 
decomp.  250°,  or  m.  p.  270°  (decomp.)  when  rapidly 
heated,  is  prepared  by  bromination  in  acid  solution. 
The  bromo-eompounds  aro  formed  in  poor  yield  from 
the  corresponding  anilines  and  methylal.  3  :  3 
bromo- 4  :  4' -diaminobenzophenone,  m.  p.  243 — 244°,  is 
obtained  by  direct  bromination,  and  the  acetyl 
derivative,  m.  p.  237 — 238°,  by  bromination,  acetyl¬ 
ation,  or  oxidation  from  the  appropriate  compound. 

R.  K.  Callow. 

Fluorene  series.  Action  of  hens  aldehyde  on 
2  :  7-diaminofluorene  and  the  relation  of  fluorene 
to  diphenyl.  Action  of  phthalic  anhydride  on 
2  : 7-diaminofluorene.  A.  Novelli  (Anal.  Asoc. 
Quim,  Argentina,  1929,  17,  25—30,  31—41,  and 
Anal.  Fis.  Quim.,  1929,  27,  740—749,  750—754).— 
2  :  7-Diaminofluorenc  condenses  with  benzaldehyde 
when  heated,  preferably  in  alcoholic  solution.  The 
product  is  not  a  “  Kaufler  compound/1  analogous  to 
that  supposed  to  have  been  obtained  from  benzidine 
(Barzilowski,  A.,  1892,  854;  ef,  Dennett  and  Turner, 
A.,  1920,  391),  but  2  :  d-dibenzylidem-2  : 1 -diamino- 
fluorene,  m.  p.  247—250°  (decomp.),  which  may  be 
diazotised  in  concentrated  sulphuric  acid  and  the 
diazonium  sulphate  coupled  with  p-naphthol  to  yield  a 
blue  azo-dye. 

2 : 7-Diaminofluorene  condenses  with  phthalic 
anhydride  in  boiling  water  to  yield  JS-monophthalyl- 
2  :  7 -diam inofluorene,  m.  p,  abovo  300°,  for  which  a 
phthalido  structure  is  suggested.  The  reaction  is  thus 
analogous  to  that  of  benzidine  (Le  Fevre  and  Turner, 
A,,  1920,  1131).  The  compound  may  be  diazotised  in 
concentrated  sulphuric  acid  and  the  diazonium 
compound  coupled  with  p-naphthoL  When  boiled 
with  benzaldehyde  or  salicylaldehyde  it  yields  the 
2  :  ^-dibenzylidem  derivative,  m.  p.  above  300°,  and 
the  2  :  d-disalicylidene  derivative,  m.  p.  about  300°. 

R.  K.  Callow?. 

Oxidation  of  2  : 7-diaminofluorene.  C.  Rxnz 
(Anal.  Asoc.  Quim.  Argentina,  1929,  17,  42 — 48), — 
The  formation  of  4  : 4'-di-(p-aminophenyl)azobenzene 
by  the  transformation  of  4  :  4'  -diphenylquinonedi- 
imine,  obtained  by  the  oxidation  of  benzidine,  is  re¬ 
garded  as  an  argument  in  favour  of  the  Kaufler 
formula  for  benzidine.  2  :  7-Diaminofluorene,  simi¬ 
larly,  is  oxidised  by  lead  dioxide  in  boiling  chloroform 
to  give  7  :  lf  -diamino-2  :  2 * -azofluorene,  m.  p.  273 — 
275°  {dihydrochloride,  m.  p.  above  300°),  in  14%  yield. 
This  compound  may  be  diazotised  in  suspension  in 
concentrated  hydrochloric  acid  and  the  solution 
coupled  with  naphthionie  acid.  It  is  reduced  by 
stannous  chloride  to  give  2  : 7-diaminofluorene, 

R.  K.  Callow. 

p-Cymene.  XII.  2-p-Cymyl«4-semicarbazide 
and  derivatives.  A.  S.  Wheeler  and  J.  G.  Park 
(J.  Amer,  Chem.  Soc„  1929,  51,  3079—3082).— 
2-p-Cymylcarbamide  (I),  m,  p.  168 — 169°  (ef.  Demon- 
breun  and  Kremers,  A.,  1924,  i,  1002),  is  conveniently 
prepared  from  2-amino-p-cymene  and  potassium 
cyanate  in  acetic  acid  solution.  When  2-amino-p- 
cymene  is  heated  with  carbamide  at*  150 — 170°,  the 
chief  product  formed  is  s-di-2-p-cymylcarbamide,  m.  p. 


240°  with  darkening.  Prolonged  treatment  of  I  with 
hydrazine  hydrate  in  alcoholic  solution  affords  2-p- 
cymyl-4-semicarbazide,  m.  p.  112°  [hydrochloride,  m.  p, 
166—168°  (decomp.)].  This  condenses  readily  with 
ketones  and  2-jy-cymyl-4-semicarbazmes  of  the  following 
are  described :  acetone,  m.  p.  182°  (this  and  the 
following  m.  p.  are  corr.) ;  methyl  ethyl  ketone,  m.  p. 
182 — 183° ;  ay-dichloroacetone,  m.  p.  173°  (decomp, ) ; 
mesityl  oxide,  m.  p.  163° ;  ethyl  acetoaeetate,  m.  p. 
133*5° ;  cycldhox&none,  m.  p.  192*5°;  camphor,  m,  p. 
217°;  earvone,  m.  p.  97°;  benzophenone,  m.  p.  350°; 
acetophenone,  m.  p.  212°,  and  benzoin,  m.  p.  172°. 

H.  Burton. 

p-Cymene.  XIII.  2-p-Cymylhydrazine  and 
derivatives.  A.  S.  Wheeler  and  C.  L.  Thomas  (J. 
Amer.  Chem.  Soc.,  1929,  51,  3135— 3139).— Diazo- 
tisafcion  of  2-amino -p-cymene  and  subsequent  re¬ 
duction  with  sodium  sulphite  affords  2-p-cymyl- 
hydrazine  (I),  b.  p,  129 — 132 °/5  mm.,  m.  p.  26*5°, 
d§  0*9863,  n 15  1*5551  (cf,  Demonbreun  and  Kremers, 
A.,  1924,  i,  1002)  [hydrochloride,  m.  p,  198°  (lit, 
186 — 187°);  hydrobrmmde ,  m.  p.  174°;  sulphate ,  mu  p, 
130°;  picrate,  decomp,  suddenly  at  124°;  p -niiro- 
benzoyl  derivative,  m.  p.  177°].  Ginnamaldehyde- , 
m.  p.  90° ;  salicylaldehyde -»  m.  p.  87°,  and  benzophenxme- 
2-p-cymylhydrazones,  m.  p.  88°,  are  described.  Un¬ 
stable  derivatives  were  obtained  by  using  methyl  ethyl 
ketone,  acetophenone,  and  benzaldehyde  (cf.  Demon¬ 
breun  and  Kremers,  loc.  cit .),  whilst  no  condensation 
occurred  with  methyl  nonyl  ketone,  pp'-tetra- 
methyldiaminobenzophenone,  or  benzoylacetone . 
When  I  is  treated  with  carbamide,  2-p -cymyl-l-semi- 
carbazide,  m.  p.  171°,  is  formed;  with  potassium 
thiocyanate  in  acetic  acid  solution  2-p-cymyl-l4hio- 
semicarbazide,  m.  p.  184°,  results.  Carbon  disulphide 
and  I  yield  an  unidentified  compound,  m.  p.  177°. 

H.  Burton. 

Relation  between  quinonehydrazones  and 
p-hydroxy  azo-compounds.  VII.  Aliphatic- 
aromatic  pp'-dihydroxy-  and  -diamino-bisazo- 
compounds.  W.  Boksche,  W.  Muller,  and  0.  A. 
Bodenstein  (Annalen,  1929,  475,  120- — 131). — Con¬ 
densation  of  benzoquinone  with  the  dihydrazides  of 
various  dibasic  acids  in  alcoholic  solution  in  the 
presence  of  hydrochloric  acid  does  not  yield  cyclic 
benzoquinonehydrazones  of  the  type 

[CHJ*  2  niols.  of  benzoquinone 

condense  with  1  mol.  of  the  dihydrazide  to  yield 
p-hydroxyazo-eompounds  of  the  type 
R(N;N*G6H4*OH)2.  Thus  with  carbohydrazide  is 
obtained  di-p-hydroxyphenylcarbodiazone  (R=CG)  de¬ 
comp.  228°,  whilst  by  addition  of  sodium  acetate  and 
anisaldehyde  to  the  filtrate  the  anisylidene  derivative, 
m.  p.  187°,  of  p-hydroxybenzeneazoformhydrazide 
(which  cannot  itself  be  isolated)  is  obtained,  the  same 
substance  being  obtained,  together  with  the  dianisyl- 
idene  derivative,  by  condensation  of  anisaldehyde- 
carbohydrazone  with  benzoquinone.  Similarly,  by 
addition  of  acetophenone  instead  of  anisaldehyde 
is  obtained  acetophenone-p-hydroxybenzemazoformhydr - 
azone,  m.  p.  168 — 169°.  Similar  condensation  of 
benzoquinone  with  carboxyamidocarbohydrazide  (Pel- 
lizzari  and  Roncagliolo,  A.,  1907,  i,  833)  yields 
ct>  -  carboxyamido  -  p  -  hydroxybenzeneazoformhydrazide. 
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ho-c6h4*n:n-co-nh*]sth*co-nh2,  m.  P  215— 2100 

(decomp.).  Toluquinone  and  earbohydrazide  condense 
to  give  diA-hydroxy-Z-methylphenylcarbodiazone,  m.  p. 
207°  (decomp.).  With  the  dihydrazidea  of  the  follow¬ 
ing  dibasic  acids,  oxalic,  m.  p.  244 — 245°  (lit.  241°); 
malonic ;  succinic ;  glutarie ;  adipic,  m.  p.  178° 
(lit.  171°);  sebacic,  m.  p.  187 — 188°  (lit.  184 — 185°), 
and  diphenic  acid,  m.  p.  216 — 217°  {dibenzylidene, 
in.  p.  186 — 187° ;  dianisylidene ,  m.  p.  224 — 225°, 
derivatives ;  acetophenone  condensation  product,  m.  p. 
214°),  benzoquinone  condenses  to  yield  oxalyl-  +2HnO 
and  anhydrous,  m.  p.  242 — 243°;  malonyh,  m.  p. 
242 — 243°;  succinyl-  [dibenzoyl  derivative,  m.  p. 
200°  (decomp.)];  glutaryl- ,  decomp.  193 — 194°; 
adipyl-  {dibenzoyl  derivative,  m.  p.  258 — 259°) ; 
sebacyl  +MeOH,  m.  p.  195°,  and  diphenyl-2  :  2'-di- 
carboxyl -,  m.  p.  170 — 171°,  -bisA-azophen ols ,  whilst 
by  the  action  of  benzaldehyde  on  the  appropriate 
mother-liquors  are  obtained  p -hydroxybenzeneazo- 
malonyl -,  m.  p.  238 — 239°,  and  p -hydroxybenzeneazo - 
sebacyl-,  m.  p.  135—137°,  - benzylidenehydrazone .  Sue- 
cinylbis-5-azo-o-cresol,  m.  p.  204 — 205°,  is  prepared 
similarly  from  toluquinone.  Condensation  products 
of  a  similar  type,  R(NH*NIC6H4'N*OH)2,  are  obtained 
with  benzoquinone  monoxime  and  thus  are  obtained 
bisbenzoquinone  - 1  :  1 '  -  oxime  -4:4'-  carbohydrazone 
+H20,  decomp.  205°,  -oxalhydrazone,  decomp,  above 
320°;  -malonhydrazone ,  decomp.  235°;  and  sebacyl - 
kydrazone,  decomp.  205°.  These  are  reduced  by 
hydrogen  and  colloidal  palladium  in  A7 -sodium 
hydroxide  solution  to  the  p-aminobenzenehydrazo- 
derivatives ‘  R(NH*I^*C6H4*]SrH2)2)  and  thus  are 
obtained  carbodi-p-aminophenylhydraz  ide  and  succin- 
di- (p-aminophenylhy  dr  azide) .  These  are  oxidised  by 
atmospheric  oxygen  to  di-p -aminophenylcarbodia zone , 
m.  p.  205—210°  (decomp.),  and  succinylbisA-azo- 
aniline,  decomp.  320°,  respectively.  Aminourazole 
(obtained  by  heating  carboxyamidoearbohydrazide) 
condenses  with  benzoquinone  and  toluquinone  to 
yield  substances  probably  of  the  type 

o:c0h4-n-k<“;|h  j.  w.  baker. 

Cleavage  of  azo-dyes  by  sulphites.  K.  H. 
Engel  (J.  Amer.  Chem.  Soc.,  1929, 51, 2986 — 2994). — 
Prolonged  treatment  of  an  azobenzene  derivative  with 
an  aqueous  solution  of  a  normal  sulphite  (2  mols.)  at 
90—95°  in  closed  vessels  causes  fission,  usually  with 
the  formation  of  an  aniline,  salts  of  a  sulphamic  acid, 
R*NH*S03H,  and  compounds  of  the  type 
R-N(0-S02H)2.  Thus,  4- hydroxyazobenzene  is  de¬ 
composed  by  ammonium  sulphite  to  aniline  (0*78  mol.), 
phenylsulphamic,  (0*22  mol),  p-hydroxyphenylsul- 
phamic  (0*22  mol.),  and  p-aminophenol-A^-disul- 
phonic  acids  (0*78  mol.).  No  free  ammonia  or 
p-aminophenol  and  only  a  small  amount  of  sulphate 
are  formed  during  the  reaction ;  98*8%  of  the  sulphite 
used  is  in  combination  with  the  fission  products. 
Treatment  of  the  mixed  sulphonic  acids  formed  with 
boiling  hydrochloric  acid  gives  aniline,  p- amino - 
phenol-2-sulphonic  acid,  and  the  very  soluble  p -amino- 
phenol-0 -sulphonic  add  {a-iiaphthaleneazo-dcriY&tiYe). 
The  last-named  compound  is  hydrolysed  only  slowly 
by  5 A7- hydrochloric  acid  at  90—93°.  With  sodium  or 
potassium  sulphite,  reaction  is  carried  out  at  140 — 


150° ;  with  ammonium  sulphite  at  130 — 135°,  reaction 
is  more  rapid  than  at  90 — 93°,  but  the  products 
formed  are  essentially  the  same.  4-Hydroxyazo- 
benzene-4'-sulphonic  acid  undergoes  similar  fission 
with  ammonium  sulphite ;  free  sulphanilic  acid  is 
produced.  Rearrangement  of  the  A7- sulphonic  acids 
obtained  gives  jp-aminophenol-2-  and  -0-sulphonie 
acids.  It  is  suggested  that  the  primary  product  of 
the  change  is  an  additive  compound  formed  from  the 
azobenzene  and  sulphite.  The  two  nitrogen  atoms  of 
the  azo -group  are  assumed  to  differ  functionally  from 
one  another.  H.  Burton. 

Direct  dibromination  of  m-bromophenol. 
H.  H.  Hodgson  and  J.  Nixon  (J.C.S.,  1929,  2424). — 
Bromination  of  3-bromo-2-nitrophenol  in  acetic  acid 
yields  3:4:  §-trihromo-2-niirophenol ,  m.  p.  109°. 
This  is  converted  by  methyl  sulphate  into  3:4;  6-tri- 
bromo-2-nitroanisole,  identical  with  a  specimen  ob¬ 
tained  by  methylation  and  nitration  of  the  product 
of  the  bromination  of  m-bromophenol  (Kohn  and 
Strassmann,  A.,  1925,  i,  1264).  The  product  of  the 
last-named  reaction  is  therefore  3:4: 6-tribromo- 
phenol.  J.  W.  Baker. 

Bromophenols .  XXXIV.  D  ebr  omination  of 
bromocresols  with  zinc  dust  and  acetic  acid.  M. 
Kohn  and  A,  Aron  (Monatsh.,  1929,  53  and  54, 
48 — 61 ;  cf.  A.,  1927,  966). — Treatment  of  tetra- 
bromo-o-creso!  with  zinc  dust  and  acetic  acid  affords 
3:5: 6-tribromo-o-cresol  [methyl  ether  (I),  b.  p. 
308 — 311°/745  mm.,  m.  p.  71°;  benzoate,  m.  p.  133°; 
acetate,  m.  p,  77 — 78°  (corr.)],  purified  by  conversion 
into  I  and  subsequent  demethylation  with  66%  hydro- 
bromic  acid  in  acetic  acid  solution.  Nitration  of  I 
gives  the  4-7u2ro-derivative,  m.  p.  111°.  3  : 5-Di- 

ehloro-4 :  6-dibromo-o-cresol,  m.  p.  199°  (lit.  196— 
197°),  is  debrominated  similarly  to  3 : 5-dichloro- 
Q-bromo-o-cresol,  m.  p.  68°  {methyl  ether,  b.  p.  283— 
286°/745  mm.,  m.  p.  59°;  benzoate,  m.  p.  102°),  whilst 
2:3: 5-tribromo-  or  tetrabromo-p-cresol  furnishes 
2  :  b-dibromo-p-cresol,  m.  p.  60°  {methyl  ether,  b.  p. 
274 — 278°/748  mm.,  m.  p.  78°;  benzoate,  m.  p.  89°). 
Nitration  of  this  in  acetic  acid  solution  yields  2  :  5-di- 
bromo-Z-nitro-p-cresol,  m.  p.  118°.  H.  Burton. 

Substitution  products  of  4-nitro-  and  4-acet- 
amid  o  -diphenyl  ether.  H.  A.  Scarborough 
(J.C.S.,  1929,  2361 — 2367). — Iodine  monochloride  in 
acetic  acid  converts  4-nitrodiphenyl  ether  (I)  into 
4t-iodoAf -nitro-,  m.  p.  71°  ( iodochloride ),  reduced  and 
acetylated  to  give  4:4odoAf  -acetamido-  (II),  m.  p.  174° 
[also  obtained  by  iodination  of  the  4 -acetamido- 
compound,  (III),  m.  p.  127°],  which  is  hydrolysed  to 
4 - iodo A'- am ino -diphenyl  ether,  m.  p.  91°.  This  is 
converted  into  4-bromoA'-iodo-,  m.  p.  72°,  which  is 
also  obtained  by  bromination  of  4- iodo-,  m.  p.  48°, 
prepared  from  4 -amino-diphenyl  ether  {hydrochloride, 
m,  p.  238°).  Chlorination  and  bromination  of  I  also 
occurs  in  the  4'-position.  Dry  bromine  converts  I  or 
4-bromo-4'-nitro-  into  2  ;  ^-dibromoA1 -nitro-diphenyl 
ether  (IV),  m.  p.  81°  (also  prepared  from  potassium 
2  :  4-dibromophenoxide  and  2>-chloro nitrobenzene). 
Reduction  and  acetylation  of  4-chloro-4'-nitro-  gives 
4-ckloro A' -acetamide-,  m.  p.  146°,  converted  by  nitric 
(d  1*5)  and  acetic  acids  at  80°  into  £ -chloro-Z-nitro- 
4-acetamido-,  m.  p.  98°  [also  obtained  in  small  yield  by 
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chlorination  of  Y  (below)],  hydrolysed  to  4 '-chfaro- 
3*n£trQ-4-amino-,  m.  p.  114°,  which  is  deaminated  to 
4'-chloro-3-nitro-diphem/l  ether ,  m.  p,  60°,  Bromin¬ 
ation  of  III  in  acetic  acid  in  tho  presence  of  fused 
sodium  acetate  yields  4-br<mu)-4f*acetamido*,  m.  p. 
161°  (also  obtained  by  reduction  and  acetylation  of 
the  4-bromo~4'~nitro-derivative),  which  is  converted 
by  nitrio  and  acetic  acids  at  80°  into  4* -bromo-3*nitro- 
4-acetamido  diphenyl  ether,  m.  p.  107°  [also  obtained  by 
bromination  of  Y  (below)].  The  last  is  hydrolysed  to 
4f-bromo-3-nUro*4~amino-,  m.  p.  144°,  which  is  deamin¬ 
ated  to  4' -bromo*3-nUro-dipkenyl  ether ,  m.  p.  84°. 
Nitration  of  II  gives  ^riodo-S-nUroA-acetamido-,  m.p. 
123°  [also,  in  small  yield,  by  iodination  of  Y  (below)], 
hydrolysed  to  4?  4odo»3~mlrQ»4~amino~diphenyl  ether f 
m.  p,  155°.  Nitration  of  III  gives  3~nitro-4-acetamido- 
(V),  m.  p.  100°,  hydrolysed  to  S-nitroA-amino-,  m.  p. 
82°,  which  is  converted  by  deamination,  reduction, 
and  acetylation  into  3-acefcamido-diphenyl  ether 
(Ullmann  and  Sponagel,  A.,  1907,  i,  38),  Reduction 
and  acetylation  of  IV  gives  2 : 4dibromo~4f -wetamido-, 
m.  p.  158°,  nitrated  to  the  S'-mlro-derivative,  m.  p. 
141°,  hydrolysed  to  2  :  4-dibromo-3* -nitro-4* -ainhio- 
diphenyl  ether,  m.  p.  107°.  This  is  deaminated  to 
2  :  4-dibromo-3f-nitrodiphenyl  ether ,  m.  p.  72s.  4  :  4#- 
Di-iododiphenyl  ether ,  m.  p.  139°,  is  obtained  by  tho 
action  of  excess  of  iodine  monochloride  in  acetic  acid 
on  diphenyl  ether,  or  by  the  Sandmeyer  reaction  from 
the  4-iodo-4'-amino.derivafcive.  J.  W.  Baker, 

Products  of  condensation  of  aminophenols 
with  aldehydes,  T.  G.  Levi  (Gazzetta,  1929,  59, 
544 — 548). — A  number  of  compounds,  some  of  which 
are  applied  in  rubber  manufacture,  have  been  prepared 
by  the  condensation  of  aldehydes  with  aminophenols. 
The  latter  react  in  aqueous  solution  or  suspension,  or 
as  tho  hydrochloride  in  presence  of  sodium  acetate, 
when  tho  hydrochloride  of  the  product  separates. 
With  aldehydes  insoluble  in  water  tho  reaction  is 
earned  out  in  acetic  acid .  The  following  are  described : 
derivatives  of  p-aminophenol :  methylene-  (G.P. 
68,708)  and  ethylidene brown,  insoluble,  infusible 
powders,  probably  polymerides;  furfurylidene*,  m.  p. 
176*5°  ( hydrochloride ) ;  o-nitrobenzylidene-,  m.  p,  154° ; 
lerephthalylidene- ,  m.  p.  256° ;  derivatives  of  o-amino- 
phenol :  methylene -  and  ethylidene *  (polymerides  ?) ; 
furfurylidene-,  amorphous;  o -nitrobenzylidem-,  m.  p. 
104°;  ierephthalylidene *,  m.  p.  213°;  derivatives  of 
2  : 4-diaminophenol :  dimeihyletie-  and  diethylidene- 
(polymerides  1) ;  diiBOvahrylidene-  ( hydrochloride , 
m.  p,  126°);  difurfurylidene - ,  tarry ;  dibenzylidene-, 
m.  p.  106°  ;  dimHcylidcne m.  p.  170°;  dicannamyl- 
idene-  (hydrochloride) ;  divaniUylidene -  (hydrochloride) ; 
terephthalylidene* ,  infusible  and  insoluble. 

R.  K.  Callow. 

Mixed  aromatic  hydr  oxysulphones .  I.  By  dr- 
oxyphenyl-p-hydroxytolylsulphone.  J.  Zehenter 
and  R  Gosch  (J.  pr.  Chem,,  1929,  [ii],  123,  276— 
283),— When  a  mixture  of  phenol  and  p-eresol  is  heated 
with  concentrated  or  fuming  sulphuric  acid  at  160 — 
180°  there  are  obtained  4 : 4,-dihydroxydiphenyl- 
sulphone,  di-p-hydroxyditolylsulphone,  and  hydroxy* 
phenyl~p*hydroxytohjlsulphone  +HaO  (I),  m,  p.  175° 
(diacetate,  m.  p.  101°;  dibenzoate,  m.  p,  165°;  sodium 
salt  +2EtGR,  by  tho  action  of  sodium  carbonate; 


disodium  salt  +  EtOH,  by  tho  action  of  sodium  on  an 
alcoholic  solution  of  I),  Treatment  of  I  with  nitric 
acid  (d  IT — 1*26)  at  100°  gives  a  nitro - deri v ati ve, 
m,  p.  181—182°  (decomp,),  whilst  bromination  in 
ethereal  solution  affords  a  tnbromo- derivative,  m.  p, 
215°,  Treatment  of  I  with  sulphuric  acid  at  the 
ordinary  temperature  furnishes  a  disulphonie  acid 
(barium  salt  +7H20),  together  with  phenol-4-  and 
p-oresol-3-sulphonic  acids ;  at  higher  temperature 
complete  fission  of  I  into  tho  phenol-  and  cresol- 
sulphomc  acids  occurs.  H.  Burton. 

HigMy  polymerised  compounds.  XXV.  Poly- 
anethole.  H,  Staudixoer  and  M.  Brunner  (Helv. 
Chim.  Acta,  1929, 12,  972 — 984). — The  polymerisation 
of  anethole  to  polyanethole  is  readily  effected  in 
solution  by  Florida  earth  (cL  Lebedev  and  Filonenko, 
A.,  1925,  i,  225)  or  by  metallic  chlorides,  such  as 
stannic  chloride,  which  forms  a  deeply-coloured 
solution.  1  Molecule  of  stannic  chloride  can 
cause  quantitative  polymerisation  of  274  molecules 
of  anethole,  i.e,,  a  much  larger  amount  than  that 
with  which  it  could  form  a  complex  compound. 
Polyanethole  is  a  white,  amorphous  powder  of  hemi- 
colloidal  properties.  The  degree  of  polymerisation 
increases  with  fall  of  temperature  or  increase  of  con¬ 
centration  of  the  reaction  mixture.  The  product  may 
be  separated  into  more  and  less  soluble  fractions 
having  mean  moL  wts.  rising  from  950  to  9500, 
temperatures  of  liquefaction  rising  from  110—140°  to 
280 — 330°,  and  increasing  viscosities  in  solution, 
corresponding  with  a  variation  in  the  mean  degree  of 
polymerisation  from  7  to  65.  The  variation  of  the 
viscosity  of  solutions  with  temperature  indicates  that 
no  dissociation  occurs.  Treatment  of  polyanethole 
with  hydriodic  acid  yields  polypropenylphenol,  which, 
instead  of  showing  the  expected  phenolic  properties, 
is  a  brown  powder,  swelling,  but  not  dissolving,  in 
alcoholic  potassium  hydroxide,  phenol,  or  alcohol,  and 
may  be  a  14  three-dimensional  ”  condensation  product. 

R.  1C  Callow. 

a-Naphtholsulphonic  acids.  E.  Gebauer- 
Fulxegg  and  A.  Glucoiann  (Monatsh,,  1929,  53 
and  54,  100 — 110). — Treatment  of  a  potassium 
a-naphtholsulphonate  with  ethyl  chloroformato  gives 
the  ,  corresponding  potassium  O-carbethoxy-a- 
naphtholsulphonate,  converted  by  phosphorus  penta- 
ehioride  into  the  0-earb ethoxy-cc-naph  tholsulphonyl 
chloride.  The  following  are  described :  O-carb* 
etkozy-0L-naphihol-2~s  m.  p.  130°;  -3-,  m.  p.  140°;  -5-, 
m.  p,  174°  ;  -6-,  m.  p.  112°,  and  -7 -sulphonyl  chlorides , 
m.  p.  105°.  Instead  of  the  -8-sulphonyl  chloride  the 
compound  S02Cl*CiaH6*0*P0Cl2(l  :  8),  m.  p.  78°,  is 
formed.  O - Carbethozy- oL-naph thol-2  :  l-disulphonyl 

chloride,  m.  p,  156°,  is  obtained  similarly  from  the 
disulphonie  acid  formed  by  hydrolysis  of  ct-naphthol- 
2:4: 7-trisulphonyl  chloride  (A.,  1928,  751). 

Q-Garbethoxy~a*naphihol-5-  and  - Q-sulphonanilides , 
m.  p.  127°  and  140°,  respectively,  are  hydrolysed  by 
alcoholic  potassium  hydroxide  to  a*naphihol-b*  and 
*6*mlphonanilides,  m.  p.  201°  and  181°,  respectively 
(the  -7  -sidphonanilide,  m.  p.  155°,  is  also  described). 
When  0-carbethoxy-cc-naphthol-3-sulphonyl  chloride 
is  treated  with  aniline  an  oxygen -free  substance ,  m.  p. 
153°,  results.  Hydrolysis  of  this  with  potassium 
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hydroxide  solution  gives  a  compound,  m.  p,  236°  with 
charring,  which  is  sulphur-  and  nitrogen-free. 

Treatment  of  a-naphthol-2-,  -4-,  or  -7-suIphonic 
acids  with  an  excess  of  chlorosulphonic  acid  at  the 
ordinary  temperature  affords  a-naphthol-2  :  4  :  7-tri- 
sulphonyl  chloride,  ra.  p.  174®  (of.  loc.  ciL). 
oc-Naphthol-o-,  -6-,  and  -8-sulphonic  acids  yield 
similarly  a-naphtholtrisulphonyl  chlorides  with  irt.  p. 
140°,  203°,  and  217°,  respectively  [the  corresponding 
trianilides  have  m,  p.  227°,  203°,  and  240°  (all  with 
charring)].  The  probable  alternative  orientations  of 
these  tri- derivatives  are  discussed.  The  product 
obtained  from  a-naphthol-3-sulphonic  acid  and  chloro- 
sulphonic  acid  could  not  be  obtained  crystalline ; 
when  it  is  treated  with  aniline  a  ch loronapktholdi- 
sulphondianilide,  m.  p.  250°  with  charring,  results. 

H.  Burton, 

p-N aphtholdisulphonyl  chlorides.  J,  Pollak,  E. 
6  bbaiibr- Fulnegg,  and  £.  Blumenstoce-Halwarb 
[with  A.  ScirBESmaERand  H.  Stehng]  (Monatsh.,  1929, 
53  and  54,  83— 89) —The  p-naphtholdisulphonyl 
chloride  (I),  in.  p.  177°,  previously  described  (A.,  1928, 
751,  752)  is  formulated  as  the  1  :  5-derivative,  since  it 
Is  obtained  by  the  action  of  chlorosulphonic  acid  on 
p-naphthol-5-suIphonic  acid  at  the  ordinary  tem¬ 
perature.  The  potassium  salt  of  O-carbethoxy-p- 
naphthol-5-sulphonic  acid  [sulphonyl  chloride  (II), 
ra.  p.  101°;  anilide,  ra.  p.  188°]  is  converted  similarly 
into  I.  Hydrolysis  of  I  with  slightly  diluted  hydro¬ 
chloric  acid  and  treatment  of  the  residue  first  with 
ethyl  chloroformate  and  then  with  phosphorus  pent  a - 
chloride  yields  II  (not  affected  by  similar  hydrolysis 
and  treatment),  fi-Napkthol-l  :  1-dimlphonyl  chloride, 
m.  p.  169°  (dianilide,  ra,  p.  233°),  is  obtained  by  the 
action  of  chlorosulphonic  acid  on  p-naphthol-7- 
sulphonic  acid.  p-ISIaphthol-4-sulphonic  acid  gives  an 
uncrystallisable  product ;  wrhen  this  is  treated  with 
aniline  a fi-napktkoldisulphondianilide,  ra.  p,  290°, 
results.  Tribarium  and  tripotassium  salts  of 
P-naphthol-1  :  5-,  -1  :  6-,  and  -1 :  7-disuIphonic  acids 
are  described,  H.  Burton. 

iV-Hydroxyethyl  derivatives  of  o-aminophenol . 
LG.  Farbenind.  A.-G. — See  B.,  1929,  935. 

Hitration  of  p-napMbol-6-sulfbonic  acid, 
N,  N.  Voroshtzov  and  1ST.  M.  Kasatkin. — See  B., 
1929,  934, 

Halogen  derivatives  of  cye?ohexane-l  :  4-dioL 
L.  Palfray  and  B.  Rothstein  (Corapt.  rend.,  1929, 
189,  701—703). — Treatment  of  ci/efchexane-I  :  4-diol 
with  hydrochloric  acid  (3  mols. ;  d  1*19)  at  100°  for 
6  hrs.  gives  1  : 4-dichloroo/riohcxane  (principal 
product),  4-ehlorocydohexanol,  and  smaller  amounts 
of  AI:*-e?/efohexadiene  and  Aket/cfohexon-4-oL  When 
the  dichloro-compound  is  cooled,  crystals  of  trans- 
1 :  4-dichlorocyclohexane,  ra.  p.  102s,  b.  p,  79 — 80°/13 
mm,,  are  precipitated,  the  residual  liquid,  b.  p.  79 — 
80°/I3  mm.,  M831,  nf  1- *4950,  consisting  mainly 
of  cis -isoTwride,  Diminution  of  the  amount  of  hydro¬ 
chloric  acid  increases  the  yield  of  4-chloroci/cMiexanol, 
b.  p.  105°/12  mm*,  df  M435,  pi  1*4930,  but  it 
was  impossible  to  separate  this  substance  into 
tw*o  isomerides.  The  phenyluretham,  m.  p.  99°,  is 
described.  Treatment  of  cv^ohexane-1  : 4-diol  with 
hydro  bromic  acid  gave  the  corresponding  dibromo- 


compound,  ivhich  on  freezing  deposited  crystals  of 
trans-1  ;  4-dibronwQycloheamic,  m.  p,  112°,  the 
residual  liquid,  b.  p.  114 — 115715  mm.,  rif  1*7834, 
?ig  1*5531,  being  the  impure  cis -isomerhh.  The  use  of 
a  smaller  excess  of  hydrobromic  acid  gave  4-brotno* 
cyclohexanol,  which  could  not  be  separated  from  the 
dibromo-compound  by  distillation.  The  action  of 
benzoyl  chloride  on  the  mixture  gave  4-6romocyclo- 
hexyl  benzoate,  b.  p.  203 — 204°/lS  mm.,  df  1*3456, 
nX)  1*5520.  Treatment  of  cyriohexane-1  : 4-diol  with 
acetjd  chloride  at  100°  in  a  closed  vessel  yielded 
4-chlorocyolohexyl  acetate,  b.  p,  111 — 112°/18  mm,, 
df  's  1*1282,  1*4659.  4-Bromocyclohcayl  acetate , 

b.  p.  1240/17  mm.,  d  1*3381,  1*4873,  is  also 

described.  The  action  of  the  requisite  hydracid  on 
those  compounds  gave  small  amounts  of  mixed 
1  : 4-dihalogenoci/cfohexanes.  A.  A.  Goldberg. 

Physical  properties  of  guaiacol.  T.  8,  Cars¬ 
well  (J.  Amor.  Fharm,  Assoc.,  1929, 18,  905—997),— 
Guaiacol,  purified  by  crystallisation  of  the  sodium 
salt,  precipitation  as  the  magnesium  salt,  repeated 
fractional  crystallisation,  and  fractionation  in  vacuum, 
had  m.  p.  28*2°,  b.  p.  204*657740*4  mm,  A  needle- 
shaped  form,  m,  p.  — 3*2°,  has  been  prepared  by 
crystallisation  of  molten  guaiacol  supercooled  to  —10°, 

33.  H,  Sharpens. 

Bromoguaiacol  carbonate.  Determination  of 
guaiacol  carbonate.  L.  H.  Chbrnoff  (J.  Amor. 
Chcm.  Soc.,  1929,  51,  3072 — 307 4) . — Brom ination  of 
guaiacol  carbonate  (I)  in  warm  methyl-alcoholic 
solution  gives  bromoguaiacol  carbonate,  m.  p,  178°. 
Using  0*1 — 0*5  g.  of  I  and  diluting  the  reaction  mixture 
with  an  equal  volume  of  water  gives  almost  quantit¬ 
ative  yields.  For  the  determination  of  guaiacol 
carbonate  admixed  with  substances  such  as  starch, 
it  is  extracted  with  chloroform.  The  chloroform  Is 
evaporated  and  the  residue  brominated  as  above. 

H.  Burton. 

Alkylation  of  aromatic  compounds,  H.  Meyer 
and  K.  Bbrniiauer  (Monatsh.,  1929,  53  and  54, 
721 — 752). — When  a  solution  of  an  aromatic  com¬ 
pound  in  an  alcohol  is  added  gradually  to  well-stirred 
70 — 80%  sulphuric  acid  at  70 — SO*  (bath  temperature), 
alkylation  occurs.  When  benzyl  alcohol  is  used, 
reaction  is  best  carried  out  at  40°,  If  the  compound 
used  is  insoluble  in  the  alcohol,  the  latter  is  added 
drop  by  drop  and  the  former  either  gradually  or 
altogether.  With  n-butyl  alcohol,  sec.-butyl  deriv¬ 
atives  are  formed ;  n-propyl  alcohol  affords  isopropyl 
derivatives,  and  i^obutyl  alcohol  furnishes  tert, -butyl 
compounds.  Methyl  alcohol  docs  not  react  and 
ethyl  alcohol  ethylates  only  at  170°  under  pressure. 
Benzene,  benzyl  alcohol,  and  70%  sulphuric  acid  at 
40°  givu  diphenylmethane  and  1  : 4-dibenzylbenzene 
(dinifro-derivative,  m.  p.  146s)  (oxidised  by  chromic 
and  acetic  acids  to  1 :  4-dibenzoylbenzene).  Benzene, 
isopropyl  alcohol,  and  80%  sulphuric  acid  at  65°  yield 
isopropyl-  (I),  1  : 4- diisopropyl-  (II),  and  1:3:  4-tri- 
isopropyl-benzenes  (III),  Sulphonation  of  I  affords  a 
disulphonic  acid  (barium  salt),  converted  by  fusion 
with  potassium  hydroxide  at  330—340°  into  a 
dikydroxyisopropylbenzene,  ra.  p.  108 — 109°  ( dibenzoale , 
ra,  p.  114 — 115°)-  Oxidation  of  II  with  chromic, 
acetic,  and  sulphuric  acids  furnishes  terephthalic  acid, 
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whilst  oxidation  of  III  with  nitric  acid  (d  1*16)  gives 
an  hopropylbenzenedicarbozylic  acid,  m.  p.  above 
300°.  Benzene  and  isobutyl  alcohol  afford  a  mixture 
of  £eri.-butyl«  and  1 :  4 ~di-£er£.« butyl-benzenes ;  n*  or 
see.-butyl  alcohol  yields  sec.-butvl-  and  1  : 4-di-aec.- 
butyl-benzenes  (a  small  amount  of  the  1  :  2-derivative 
is  also  formed) ;  eycfohexanol  furnishes  mainly  cyclo- 
hexylbenzene.  Benzylation  of  toluene  gives  phenyl- 
p-tolylmethane  and  anthracene ;  o-xylene  yields 
4-benzyl-o-xylene  (oxidised  to  trimellitic  acid)  and 
l-methylanthracene,  m.  p.  199°  (oxidised  to  anthra- 
quinone-1 -carboxylic  acid,  m.  p.  292°) ;  m-xylene 
affords  4-benzyl -?n-xylene  (miro-de rivative,  m.  p. 
115°)  and  2-methylanthracene  (IV)  [oxidised  to 
anthraquinone-2-carboxylic  mid,  m.  p.  284°  {chloride, 
m,  p.  147°;  ethyl  ester,  m.  p.  147°)];  p-xylene 
furnishes  IV  and  the  corresponding  benzylxylene. 
The  above  anthracenes  are  formed  by  oxidation  of  the 
intermediate  9  :  10-dihydro-derivatives,  isopropyl - 
ation  of  toluene  yields  p-eymcne,  oxidised  by  potass¬ 
ium  dichromate  and  sulphuric  acid  at  60°  to  a  mixture 
of  p-methylacetophenone  (phenylhydrazone,  m,  p.  97°) 
and  p -acetobenzaldehydc,  b.  p.  135 — 138°/vac.  {bis- 
phenylhydrazone,  m.  p,  121°;  dioxime ,  m.  p.  177°). 
p-tert.* Butyl-  and  p-sec.- butyl-toluenes  are  obtained 
from  toluene  and  iso-  and  sec.- butyl  alcohols, 
respectively* 

Benzylation  of  phenol  gives  a  small  amount  of  2-, 
in  addition  to  4-hydroxydiphenylmethane ;  with 
eyefchexanol,  4-e^dohexylphenol  {benzoate,  m,  p. 
1 18*5° ;  methyl  ether ,  m,  p.  59°)  is  formed.  Phenol  and 
methylcyclohexanol  furnish  4-methylcyclohezylphen ol, 
m.  p.  110 — 111°  {benzoate,  m.  p.  87°;  methyl  ether, 
m.  p.  41°),  decomposed  by  treatment  with  silver 
sulphate  (attempted  dehydrogenation)  to  phenol  and 
tetrahydrotoluene ,  b.  p.  104°.  Benzylation  of  o-cresol 
yields  ph enyl-4-hydroxy-m - tolylmethane ,  m.  p.  35° 
{oxalate,  m.  p.  109°;  benzoate ,  m.  p.  115°);  mdmtyl 
alcohol  and  o-cresol  give  o-teri.-butyl-o-eresol  (nitro- 
derivative,  m.  p.  85 — 86°)  *  isoT  ropylation  of 
m-cresol  affords  G-wpropyl-ra-cresol  [nitroso-deriv- 
ative,  m.  p.  165—167°  (decomp.);  methyl  ether,  b.  p. 
215 — 220°].  p-Cresol  could  not  be  alkylated. 

Resorcinol  and  isopropyl  alcohol  form  4-iso propyl-, 
m.  p.  105°,  and  4  :  6 -diimpropyl -resorcin ol,  m.  p.  162° 
(monomethyl  ether,  m,  p.  123°,  by  alkylation  of 
resorcinol  monomethyl  ether);  resorcinol  dimethyl 
ether  furnishes  mono-,  b.  p.  245 — 250°,  and  di-iso- 
propylresorcinol  dimethyl  ethers,  m.  p.  41°  (main 
product).  Similarly,  salicylic  acid  gives  5-tsopropyl- 
salicylic  acid  {acetyl  derivative,  m.  p.  63*5° ;  phenyl 
ester,  m.  p,  43°).  5- tert. -Bulylacetylsalicylic  acid  has 
m.  p.  128°.  2-Nitro-5-isopropyUolmne,  b.  p.  230 — 
240°,  and  4-ehloroisopropylbenzene,  b.  p.  190 — 195°, 
are  obtained  by  nsopropylation  of  o-nitrotoluene  and 
chlorobenzene,  respectively, 

woPropylatiou  of  naphthalene  in  presence  of  80% 
sulphuric  acid  at  80°  gives  alkylated  naphthalene- 
sulphonic  acids.  Dilution  of  the  reaction  mixture  and 
distillation  with  superheated  steam  yields  the  iso- 
propy lnapht halenes .  The  following  derivatives  are 
described  :  l-tsopropylnaphthalene,  purified  through 
the  4-sulphonic  acid  {potassium  and  aniline,  m.  p.  190° 
(decomp,),  salts] ;  2-?>opropyInaphthalone,  sulphon- 
ated  to  the  1-sulphonic  acid,  m.  p.  137°  (decomp, ) 


[ potassium  and  aniline,  m.  p.  209 — 210°  (decomp.), 
salts;  sulphonyl  chloride,  m.  p.  6i°;  sulphonamide, 
m.  p.  140°];  1  :  Q-diisopropylnapIUhalene,  m.  p.  52°, 
oxidised  by  5%  nitric  acid  to  naphthalene- 1  ;  6-di- 
carboxylie  acid  {methyl  ester,  m.  p.  98 — 98*5°)  and 
l(or  6)-iaopropyl-6(or  l)-naphthoic  acid  [methyl  ester, 
b.  p.  323 — 327°) ;  trmopropylnaphthalene  (oxidation 
and  subsequent  esterification  furnishes  a  methyl  di- 
mopropylnaphthoate ,  b.  p.  206°/vac.,  and  methyl  iso- 
propylnaphihalenedicarboxylates,  m.  p.  192°  and  132 — 
134°,  respectively) ;  tetraimpropylnaphthalme,  m.  p. 
127°  (nilm- derivative,  m.  p.  201°),  oxidised  by  nitric 
acid  {d  1*3)  to  a  diimpropylnaphthalenedicarboxylic 
acid,  m,  p.  above  300°.  A  mixture  of  2:6-  and 
2  :  7-diwpropylnaphthalenes  is  also  obtained  (from 
the  oxidation  products  a  methyl  iso propyhiapMhoate, 
m.  p.  73 — 74°,  is  isolated  after  esterification),  4-  and 
2-iso  Propyl- cL-naphthol  (benzoate,  m,  p,  121° ;  methyl 
ether,  b.  p.  217 — 222°/50 — 55  mm.)  have  m.  p.  72°  and 
65 — 66°,  respectively.  Distillation  of  a  mixture  of 
potassium  cyanide  and  2-t^opropylnaphthalene- 1  - 
sulphonate  in  a  current  of  carbon  dioxide,  and  hydro¬ 
lysis  of  the  resulting  nitrile  with  40%  alcoholic  alkali 
hydroxide,  furnishes  2-impropyl- a-naphthoic  acid, 
m.  p.  146°. 

t^oPropylation  of  naphthalene-2-sulphonic  acid  in 
presence  of  concentrated  sulphuric  acid  at  120°  gives 
1  :  (\-dii$opropylnaphthale?ie-3{or  7)-sulphonic  acid  (V) 
[potassium  +H20,  and  o-toluidine,  m.  p.  215 — 216°, 
salts ;  sulphonyl  chloride,  m.  p.  71°;  sulphonamide, 
m.  p.  179 — 180° ;  hydrazide,m,  p.  130—132°  (decomp.) ; 
methyl  ester,  m.  p.  77°],  converted  by  the  usual 
methods  into  1  :  Q-di isop ropyl - $-naphthol,  m.  p.  90° 
(methyl  ether,  m.  p.  59° ;  benzoate,  m.  p.  99°),  and 
1  :  G-dnsopropylnaphthalene.  The  residue  after 
removal  of  V  is  desulphonated,  oxidised,  and  esterified, 
whereby  methyl  naphthalene-2  :  6-diearboxyIate  and 
a  methyl  t«?opropylnaphthoate,  m,  p.  73°,  are  formed, 
isoPropylation  of  naphthalene- 1-sulphonic  acid  at  40 — 
45°  yields  a  diisopropylnaph thalenes nlph onic  mid 
(o-toluidine,  m.  p,  214°,  and  potassium  salts ;  sulphonyl 
chloride,  m.  p.  119° ;  sulphonamide,  m.  p.  151°),  con¬ 
verted  into  a  dimopropylnaphtlmlene,  b.  p.  317—319°, 
m.  p.  38°.  Tetrawpropyl naphthalene  is  obtained  by 
steam -distillation  of  the  reaction  mixture.  Naphthal¬ 
ene  and  isobutyl  alcohol  afford  mainly  a  di-tort.-butyl- 
naphthalene,  m.  p.  142°.  H.  Burton. 

Sequoyite  [pentahydroxymethoxyci/cfohexane], 
a  cyclose  from  redwood  (Sequoia  sempei'iirens). 
E.  C.  Shebrard  and  E.  F»  Kurth  (J.  Amer.  Chem. 
Soc.s  1929,  51,  3139 — 3141). — The  cycloses  extracted 
from  the  dry  heartwood  of  Sequoia  sempervirens  (B.? 
1928,  636)  are  pinite  and  sequoyite  (trace  <0*06%), 
m.  p.  234—235°  (pe?ita-aceiate,  m.  p.  198°),  separable 
by  fractional  crystallisation  from  aqueous  alcohol. 
The  new  cyclose  is  decomposed  by  hydriodie  acid, 
yielding  methyl  iodide  and  t-inositol,  thus  showing  it 
to  be  a  monomethyl  ether  of  i'-inositol  (cf.  loc.  cit.). 

II.  Burton. 

Sterol  group.  ¥1,  Diliydroergosterol  and  the 
formation  of  isomerides.  I.  M.  Heilbron,  F, 
Johnstone,  and  F.  S.  Spring  (J.C.S.,  1929,  224S — 
2255). — Reduction  of  ergosterol  with  sodium  and 
boiling  amyl  alcohol  gives  mainly  a-dihydroergosterol 
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I)  (Heilbron,  Sexton,  and  Spring;  this  vol.,  S09) 
together  with  a  small  quantity  of  the  stereoisomerie 
y-dihydroergosterol  (II),  m.  p,  205—200°  [ago  —10°  in 
chloroform,  saturation  of  the  1  :  2  (or  1  :  13)  double 
linking  having  occurred,  and  in  agreement  with  this 
neither  I  nor  II  gives  a  colour  with  antimony  tri¬ 
chloride.  Moreover,  I  is  converted  into  II  by  heating 
with  a  solution  of  sodium  amyloxide.  Acetic 
anhydride  converts  I  into  an  acetate,  the  m.  p.  and 
specific  rotation  of  which  depend  on  the  duration  of 
acetylation,  which  is  converted  by  anhydrous 
hydrogen  chloride  in  chloroform  solution  into  the 
acetate ,  m.  p.  108 — 109°,  [a]^  — 25*2°  in  chloroform, 
of  &-dihydroergo$terol  +a;H20  (III),  m.  p.  124°,  [a]^ 
— 7*0°  in  chloroform  (no  colour  with  antimony 
chloride),  the  free  dihydrosterol  being  liberated  by 
the  action  of  alcoholic  potassium  hydroxide.  It  is 
suggested  that  the  conversion  of  the  a-  into  the 
(3-dihydro-isomeride  involves  the  prior  addition  of 
hydrogen  chloride  to  the  6  :  7-double  linking  and 
subsequent  elimination  from  the  2  :  7-positions  giving 
rise  to  a  new  double  linking  at  2  :  3.  Both  isomerides 
absorb  1  mol.  of  hydrogen  in  the  presence  of  palladium 
in  ether  to  give  a-ergostenol.  Boiling  alcoholic 
mercuric  acetate  converts  I  with  elimination  of  2 
atoms  of  hydrogen  into  ergosterol-D  (ergostatrienol-D), 
m.  p.  167°,  +  17*8°  {acetate,  m.  p.  172°,  [a]~$61 

+  15*9°  in  chloroform)  (cf.  Windaus  and  Auhagen,  this 
vol.,  1065),  which  is  characterised  by  three  bands  in 
its  absorption  spectrum  at  235,  243,  and  252  A 
similar  banded  structure  is  shown  by  ergosterol -A  and, 
contrary  to  Windaus  and  Linsert  (A.,  1928,  1372),  by 
dehydroergosterol ,  which  has  bands  at  312,  327,  and 
345  gfx.  Similarly,  III  is  converted  by  alcoholic 
mercuric  acetate  into  ergosterol- E  +a*H20,  m.  p. 
124 — 125°,  [ajJJ^  —22*9°  in  chloroform  (yellow  colour 
with  antimony  trichloride)  {acetate,  m.  p.  119 — 120°, 
Mmo  —38-0°  in  chloroform).  Oxidation  of  I  with 
chromic  oxide  and  acetic  acid,  or  catalytieally  by 
heating  with  copper  bronze  at  250 — 270°/2  mm., 
converts  it  into  a-ergostadienone  (IV),  m.  p.  182 — 
183°  [semicarbazone,  m.  p.  254°  (decomp.)],  identical 
with  the  ketone  obtained  by  Windaus  and  Auhagen 
(foe.  cit.)  by  the  action  of  nickel  on  ergosterol.  The 
action  of  anhydrous  hydrogen  chloride  on  a  chloroform 
solution  of  IV  isomerises  it  to  (3 -ergostadienone,  m.  p. 
125°  {semicarbazone ,  m.  p.  266°),  which  is  also  obtained 
by  chromium  oxide  oxidation  of  III.  Both  the  a-  and 
(3-ketones  are  reduced  by  hydrogen  (2  mols.)  and 
palladium-black  to  a-ergostenol.  J.  W.  Baker. 

Yeast  ergosterol  IV.  F,  Reindel  and  A. 
Detzel  (Annalen,  1929, 475, 78 — 80). — epfErgostanol, 
m.  p.  207°,  [a]D  +13*5°,  obtained  together  with  alio - 
a-ergostanol  (I)  by  the  catalytic  reduction  of  alio- 
a-ergostanone,  and  differentiated  from  I  by  its  non¬ 
precipitation  by  digit onin,  is  oxidised  by  chromic 
anhydride  in  glacial  acetic  acid  at  70°  to  alio- a- ergo- 
stanone,  m.  p.  160 — 164°  (ketazine,  m.  p.  272°), 
identical  with  the  ketone  obtained  from  I,  and  thus 
proving  that  it  is  a  configurational  isomeride,  and  a 
dicarboxylic  acid,  C27H40O4,  m.  p.  219°.  By  the 
addition  of  warm  alcohol  to  a  warm  ethereal  solution 
of  a-ergostanyl  acetate  (Reindel  and  Walter,  A.,  1928, 
295),  and  repeated  crystallisation  from  methyl  alcohol 


followed  by  hydrolysis  of  the  resulting  pure  acetate, 
m.  p.  184°,  [a]D  —20°,  with  sodium  ethoxide,  dihydro- 
ergosterol,  m.  p.  174 — 179°,  [a]D  —19-4°,  was  isolated  : 
this  indicates  that  the  previously  described  a-ergo¬ 
stanol  is  a  mixture  containing  dihydroergosterol. 
When  ergosterol,  m.  p.  150°,  [a]D  —130°,  is  distilled 
under  low  pressure,  it  passes  over  at  248 — 250°/0*8 
mm.;  the  method  is  therefore  unsuitable  for  the 
separation  of  the  sterols.  The  pale  yellow  distillate 
had  m.  p.  140 — 145°,  [a]D  —104*5°,  was  almost  com¬ 
pletely  precipitated  by  digitonin,  and  absorbed  1  mol. 
of  oxygen  when  kept  in  a  vacuum  over  calcium 
chloride  for  14  days,  the  rotation  increasing  simul¬ 
taneously.  A  labile  moloxide  together  with  a  small 
quantity  of  a  peroxide  is  formed ;  acetylation  gave 
ergosteryl  acetate,  m.  p.  163°.  If  the  distilled  ergo¬ 
sterol  is  recrystallised  five  times  from  alcohol,  a  white 
product,  [a]D  —104°,  is  obtained  -which  is  unchanged 
on  long  keeping.  A.  I,  Vogel. 

Sterol  group.  VII.  Isolation  of  zymosterol. 
I.  M.  Heilbeon  and  W.  A.  Sexton  (J.C.S.,.  1929, 
2255 — 2257).— By  the  action  of  bromine  in  acetic  acid 
on  the  crude  mixture  of  yeast  sterols  left  after  removal 
of  most  of  the  ergosterol  a  mixture  of  bromides  is 
obtained  which  is  separated  by  fractional  crystallis¬ 
ation  from  chloroform  and  alcohol.  The  least  soluble 
bromide,  m.  p.  168°,  is  converted  by  debromination 
with  zinc  dust  into  a  sterol,  m.  p.  108—110°,  [a]g61 
+38*6°  in  chloroform,  apparently  identical  with 
zymosterol  isolated  by  Wicland  and  Asano  (this  vol., 
1200)  and,  in  agreement  with  these  authors  but 
contrary  to  Smedley-Maclean  (A.,  1928,  329),  having 
the  composition  C27H440  (acetate,  m.  p.  106—107° ; 
Wieland  and  Asano,  loc.  cit.,  give  m.  p.  104—106°). 
This  sterol  is  reduced  by  hydrogen  and  palladium  to 
dihydrozymosterol  +H20,  m.  p,  115 — 116°, 

+28*9°  in  chloroform  {acetate,  m.  p.  83—84°). 

J.  W.  Baker. 

Zymosterol.  F.  Reindel  and  A.  Weickmann 
(Annalen,  1929,  475,  86 — 100). — Crude  zymosterol, 
purified  by  fractional  crystallisation  from  light 
petroleum  followed  by  methyl  alcohol,  had  [a]D  4-30° 
to  +35°;  subsequent  repeated  boiling  with  animal 
charcoal  gave  a  product  with  m.  p.  107- — 110°,  [a]D 
+49’5°  (acetyl  derivative,  m.  p.  102 — 104°,  [a]D 
+32*4°),  in  which  the  presence  of  ergosterol  could  not 
be  detected  by  the  very  sensitive  Tortel!i~Jaff£  colour 
reaction  or  by  the  ultra-violet  absorption  spectrum. 
Analysis  led  to  the  formula  C27H440  (cf.  Maclean,  A., 
1928,  329,  C27H420;  Penan  and  Tanret,  this  vol., 
809,  C27H4202).  Zymosterol  gives  the  Salkowrski 
colour  reaction,  the  sulphuric  acid  becoming  yellowish  - 
red  and  the  chloroform  remaining  colourless;  with 
acetic  anhydride  and  sulphuric  acid  there  is  a  blue 
coloration  becoming  green ;  with  arsenic  trichloride, 
a  steel-blue  coloration  becoming  violet  with  a  green 
fluorescence,  and  with  antimony  chloride,  a  pale  red 
coloration  becoming  yellow’  and  finally  bluish-green. 
Titration  with  perbenzoie  acid  in  chloroform  solution 
indicated  the  presence  of  tw’o  double  linkings. 
Reduction  in  glacial  acetic  acid  or  in  glacial  acetic 
acid-ether  solution  with  platinum-black  and  hydrogen 
resulted  in  the  absorption  of  1  mol.  of  hydrogen  and 
the  formation  of  dihydrozymosterol  (I),  m.  p.  120 — 
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122°,  [a]D  +20*7°,  precipitated  by  digitonin  (acetate, 
m.  p,  81 — 84°,  also  obtained  by  direct  hydrogenation 
of  zymosteryl  acetate ;  cf .  preceding  abstract) ;  per- 
benzoic  acid  revealed  the  presence  of  one  double 
linking  in  I,  The  presence  of  three  double  linkings 
indicated  by  iodine  titration  (Maclean,  he •  eit ; 
Penau  and  Tanret,  loc.  cit.)  is  attributed  to  substitution 
by,  as  well  as  addition  of,  iodine.  The  presence  of 
only  two  double  linkings  is  supported  by  the  small 
values  of  the  absorption  coefficients  in  the  ultra¬ 
violet  (cf.  cholesterol). 

When  a  vigorous  stream  of  hydrogen  chloride  is 
passed  into  a  dry  chloroform  solution  of  zymosterol 
acetate  at  0°  for  1  hr.,  two  isomeric  zymosterol  hydro- 
chlorides,  m,  p.  87 — 88°  and  120 — 122°,  respectively, 
are  obtained.  Dihydrozymosterol  under  similar 
conditions  yielded  an  isomeride,  m.  p.  75°.  Zymo¬ 
steryl  acetate  in  ether-glacial  acetic  acid  solution 
containing  ammonium  acetate  reacts  with  1  mol.  of 
bromine  in  glacial  acetic  acid  to  form  an  impure  zymo¬ 
steryl  acetate  dibromide,  m.  p.  156—157°. 

A.  I.  Vogel. 

Determination  of  double  linkings  in  sterols. 
F,  E.eekbel  and  K.  Nibberlander  (Annalen,  1929, 
475,  1 47 — 1 57 ) . — Examination  of  the  results  obtained 
with  a  large  number  of  sterol  derivatives  shows  that 
the  Hub!  method  for  the  determination  of  the  number 
of  double  linkings  in  the  molecule  is  untrustworthy, 
the  values  being  high  if  no  allowance  is  made  for  the 
amount  of  hydrogen  iodide  evolved  and  very  low  if 
this  is  determined  by  addition  of  potassium  iodate  and 
titration  of  the  liberated  iodine,  and  this  value 
deducted  from  the  total  amount  of  iodine  absorbed. 
With  Marshall’s  method  (iodine  chloride  in  carbon 
tetrachloride  solution;  A,,  1900,  ii,  376)  trustworthy 
results  are  obtained  with  cholesterol  derivatives  but 
not  with  those  of  ergosterol.  The  large  amount 
of  hydrogen  iodide  liberated  is  probably  formed 
in  accordance  with  the  reactions :  ICH^+CII— 
:CHC1+HI  and  *CHC1-CHI*CH2-  -CHCKMICH* 
(or  wC01I0H'0H2*)+HL  Much  more  trustworthy 
results  are  obtained  by  Kaufmann’s  method  (0T Ab¬ 
solution  of  bromine  in  carbon  tetrachloride)  if 
allowance  is  made  for  the  large  quantity  of  hydrogen 
bromide  formed,  although  even  with  this  reagent 
somewhat  low  results  are  obtained  with  ergosterol 
derivatives,  J.  W.  Baker. 

Substitution  and  addition.  II.  Esterification 
with  p-nitrobenzoyl  chloride.  J.  Meisenheimer 
and  W.  Schmidt  (Annalen,  1929,  475,  157 — 182 ;  cf. 
A.,  1925,  i,  527 ) . — Esterification  of  phenylethyl- 
carbinol  (1  mol.)  with  p-nitrobenzoyl  chloride  (2  mols.) 
in  ethereal  solution  under  reflux  reaches  its  maximum 
value  (20 — 30%)  only  after  several  days.  If  the 
reaction  is  carried  out  in  a  sealed  tube  at  100°  with 
benzyl  alcohol,  95%  esterification  occurs  after  3  days, 
whilst  with  phenylethylearbmol  only  2%  of  the  ester 
is  obtained.  In  carbon  tetrachloride  (in  which 
hydrogen  chloride  is  much  less  soluble)  under  reflux, 
however^  80%  esterification  of  phenylethylearbmol 
has  occurred  after  20  hrs,  In  the  sealed  tube  experi¬ 
ments  the  ester  is  first  formed,  but  suffers  fission  into 
ce-ehloro-a-phenylpropane  and  p-nitrobenzoic  acid 
during  the  prolonged  heating  at  100°,  and  it  is  shown 


that  such  fission  of  the  pure  ester  is  almost  complete 
after  heating  with  2A-ethcreal  hydrogen  chloride  at 
100°  for  3  days.  Of  the  six  possible  reactions  the 
following  must  be  considered  :  (ACl=aeid  chloride) ; 

(I)  R’OH+ACl  _>  R-OA+HC1 ;  (2)  R-OH+HC1  Jk 

KC1  +  H.O;  (3)  R-OA  +  HCl  -*-->•  RC1  +  HOA; 

(4)  AC1+H20  iii>  HC1+HOA,  and  by  a  kinetic 
analysis  the  reaction  velocity  curve  for  each  of  these 
reactions  is  plotted.  Initially  (1)  is  predominant,  but 
its  velocity  rapidly  decreases,  whilst  (2)  and  (4) 
increase  rapidly  to  a  maximum  and  then  decrease 
rapidly  :  (3)  persists  throughout  but  is  important 
relative  to  (1),  (2),  and  (4)  only  after  a  long  period, 
when  these  last  reaction  velocities  have  become  very 

small.  The  reaction  R«0H+HO3  =  R*OS+HsO 

is  unimportant.  For  phenylethylearbmol  the  values 
of  the  various  velocity  coefficients  are,  respectively, 
kt  8xMH;  kz  IxiO”2;  Jfca'  5xMH;  &3  3x10  kA 
3  x  10~*2 ;  k5=kp=zl  X  10"4.  The  experimentally  deter¬ 
mined  curve  showing  the  percentage  of  ester  formed 
at  various  times  is  in  good  agreement  with  the  com¬ 
pound  curve  based  on  these  reactions.  Similar  agree¬ 
ment  between  the  theoretical  and  experimental  curves 
is  obtained  for  the  esterification  of  ethylvinylcarbinol, 
for  which  the  values  of  the  velocity  coefficients  arc 
kl  1'OxlO-8;  k%  3*5  XKH;  k2  1*0  xlO"5,  and  kz 
0T7  X  10~3.  Thus  the  velocity  of  esterification  is 
about  1*25  times  that  of  phenylethylearbmol,  whilst 
fission  of  the  esters  occurs  more  slowly,  and  hence 
under  similar  conditions  a  large  percentage  of  ester  is 
formed  with  othylvinylearbinof.  The  detection  of 
1*4%  of  benzyl  alcohol  in  the  presence  of  98*6%  of 
phenylethylearbmol  depends  on  the  very  small  velocity 
of  fission  of  benzyl  p-nitrobenzoate  into  p-nitro- 
benzoio  acid  and  benzyl  chloride.  Similar  esterific¬ 
ation  (in  a  sealed  tube)  of  other  alcohols  has  been 
investigated,  and  under  approximately  comparable 
conditions  benzyl  and  allyl  alcohols  are  esterified  to 
the  extent  of  90%,  methylethylcarbinol  99%, 
diphenylearbinol  {p-nitrobenzoate,  m.  p.  131 — 132°) 
and  phenylvinylcarbinol  yield  very  little  ester,  the 
chlorohydrocarbon  being  the  main  product,  and  in  the 
last  case,  in  confirmation  of  Burton  (A.,  1928,  880), 
it  is  the  chloride  or  ester  of  eirmamyl  alcohol  which 
is  formed  by  rearrangement.  Styrylethylcarbinol 
(p -nitrobenzoalef  m.  p,  53°)  yields  mainly  a-phenyl- 
A°v-pentadiene  by  loss  of  water,  so  that  the  results  are 
not  comparable,  whilst  very  little  esterification  occurs 
with  trim  ethyl  car  binol.  The  results  of  Norris  and 
Ashdown  (A.,  1925,  i,  626)  on  the  velocity  of  esteri¬ 
fication  of  alcohols  with  p-nitrobenzoyl  chloride  in 
ether  are  criticised  on  the  basis  of  this  investigation, 
since  a  large  quantity  of  hydrogen  chloride  is  formed 
as  a  result  of  the  reactions  (2)  and  (4),  thus  making 
some  of  the  values  too  high.  The  correctness  of  the 
structures  of  styrylethylcarbinol,  its  chloride,  and  of 
phenylvinylcarbinol  is  proved  by  ozonolysis. 

J.  W,  Baker. 

Optically  active  diphenylhydroxyethylamines 
and  Isohydrobenzoins.  II.  J.  Read,  I.  G.  M. 
Campbell,  and  T.  V.  Barker  (J.C.S.,  1929,  2305— 
2318). — Resolution  of  cZMsodiphenylhydroxyethyl- 
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amine  (I)  (Read  and  Steele,  A,,  1927,  557)  is  effected 
by  successive  treatment  with  d-tartaric  acid  and 
d-camphor-10-sulphonic  acid.  The  hydrogen  tartrate, 
m.  p.  177°,  [a]D  —42-6°,  of  the  2-base,  m.  p.  115°,  [a]D 

—  133°  in  alcohol  (Erlenmeyer,  A.,  1897,  i,  480,  gives 

—  109-7°)  [d-a -bromocamphor-n-sulphonate,  m.  p.  210° 

(decomp.),  [a]D  +15*9°  in  water],  separates  first,  whilst 
from  the  base  obtained  from  the  mother-liquor  the 
d-camphor-10-siilphonate,  [a]D  +60-4°,  of  the  d-base, 
m.  p.  115°,  [a]D  +134°  in  alcohol  [d-a~bromocamphor-n- 
sulphonate,  m.  p.  220°  (decomp.),  [a]D  +94*0°  in  water], 
is  prepared.  Attempts  to  resolve  the  debase  with 
d-a-bromocamphor-Tr-sulphonie  acid  give  only  dl-iso- 
diphenylhydroxyethylamine  d-a  - bromocamphor -~-sul- 
phonaie,  [a]D  +51*7°.  0  -  Acetyl  -  dl  -  zsodiphenyl- 

hydroxyethylamine  (II),  m.  p.  152°,  best  prepared  by 
the  action  of  acetic  anhydride  in  benzene  on  I,  could 
not  be  made  to  react  with  benzaldehyde,  but  acetyl - 
benzylidene-dl-isodiphenylhydroxyethylamine ,  in.p.  1 14°, 
is  obtained  by  the  action  of  boiling  acetic  anhydride 
oil  benzylidene  -  dl  -  fsodiphenylhydroxyethylamine 
(III),  and  is  converted  into  II  by  bromine  and  alcohol. 
O-Acetyl-l-imdiphenylhydroxyethylamine  (IV)  has  m.  p. 
158°,  [a]D  —6*3°  in  alcohol  {hydrochloride,  m.  p.  190°, 
[a]D  —32-8°  in  water).  Boiling  acetic  anhydride 
converts  the  original  bases  into  the  diacetyl-dZ-,  m.  p. 
118°,  and  diacetyl-l-,  m.  p.  127°,  [a]D  +27*7°  in  alcohol 
(hydrolysed  to  IV),  derivatives.  Contrary  to  Erlen¬ 
meyer  and  Arnold  (A.,  1905,  i,  193),  no  raeemisation 
of  the  monoaeetyl  derivatives  occurs  in  boiling  alcohol. 
p-Toluenesulphonyl  chloride  and  pyridine  convert 
I  into  its  O-p 4oluenesulphonyl  derivative,  m.  p. 
142—145°  (N -acetyl  derivative,  m.  p.  161—162°), 
whilst  with  III  it  gives  two  isomeric  O-p -toluene- 
sulphonylbenzylidene-dl-isodiphenylhydroxyelhylamines, 
m.  p.  179°  (less  soluble  in  acetone),  and  m.  p.  173— 
174°,  for  which  the  respective  structures 
gHPlvCHPh>N.go2.C6H4Me  and 

CHPh(0-S02-CcH4Me)-CHPh-N:CHPh  are  suggested, 
since  only  the  latter  is  hydrolysed  by  bromine  and 
alcohol,  d- imDiphenylhydroxyethylamino-d -methylen e - 
camphor, m . p .  1 68°,  [a]D  + 144°  to  179°  in  alcohol,  is  pre¬ 
pared  by  the  usual  method.  The  following  derivatives 
of  2-isodiphenylhydroxyethylamine  are  described  :  O- 
benzoyl,  m.  p.  215°,  [a]D  —38*5°  in  methyl  alcohol  (lit. 
—29*0°) ;  O-p-nitrobenzoyl,  m.  p.  132°,  [a]D  —  48-3°  in 
alcohol ;  salicylidene,  m.  p.  132 — 134°,  [a]D  —91-5° 
in  alcohol ;  anisylidene,  m.  p.  152°,  [a]D  — 72-4°  in 
alcohol;  piperonylidene,  m.  p.  144°,  [a]D  —83*3°  in 
alcohol;  4-hydroxy-3-methoxybenzylidene,  m.  p. 
155°,  [a]D  —84-4°  in  alcohol.  By  the  action  of 
nitrous  acid  on  J-isodiphenylhydroxyethylamine  is 
obtained  2-f sohydrobenzoin ,  m.  p.  146°,  [a]D  -—92° 
{diacetyl,  in.  p.  109 — 110°,  [a]D  26*9°  in  alcohol,  and 
benzylidene ,  m.  p.  70-5°,  [a]D  —27-6°  in  alcohol, 
derivatives),  and  from  the  d«base  is  obtained  d- iso¬ 
hydrobenzoin,  m.  p.  146°,  [a]D  +92°  in  alcohol 
{acetone  derivative,  m.  p.  48°,  [a]D  +65-2°  in  alcohol). 
Benzylidme~dl-isohydrobenzoin  has  m.  p.  84°. 

A  detailed  crystallographic  study  of  d-,  2-,  and  dl - 
tsohydrobenzoin  is  described.  When  deposited  from 
ethyl  acetate  the  d-  and  2-forms  exhibit  characteristic 
hemihedral  facets  which  are  not  developed  when 
chloroform  is  the  solvent.  In  agreement  with  this 
5c 


the  dl- compound  separates  from  ethyl  acetate  as  a 
conglomerate  of  enantiomorphously  related  crystals 
composed  of  d-  and  2-components.  A  similar  resolu¬ 
tion  into  d-  and  2- forms  occurs  from  chloroform,  though 
in  this  case  the  characteristic  hemihedral  facets 
are  absent ;  segregation  is  here  rendered  possible 
through  the  circumstance  that  either  the  right  or  left 
side  of  each  crystal  displays  a  marked  tendency  to 
degenerate  into  curved  boundaries.  The  relationship 
between  molecular  enantiomorphism  and  crystalline 
form  is  discussed.  J.  W.  Baker. 

Triphenylmethyl  chloride  and  pyridine, 
[Goldschmiedt’s  condensation  products  of  2-hydr- 
oxy-3-naphthoic  acid  with  aromatic  aldehydes 
and  their  relationships  to  the  triphenylmethane 
group.]  M.  Rerek  [with  G.  Mandrino]  (Ber., 
1929,  62,  [J5],  2508—2509 ;  cf.  this  vol.,  556).— 
Agreement  is  expressed  with  Helferich  (A.,  1925,  i, 
790,  1269;  1926,  517)  in  ascribing  the  formula 

C19H160  ,C5H  5N,  HC1  to  the  compound  obtained 
from  triphenylmethyl  chloride,  pyridine,  and  water, 
since  it  yields  triphenylcarbinol  after  prolonged 
desiccation  at  100°/ vac.  The  existence  of  a  com¬ 
pound,  CjgHjgCljGgHgN,  from  triphenylmethyl 
chloride  and  anhydrous  pyridine  is,  however,  prob¬ 
able.  Methyl  2-hydroxy- l-a-ehlorobenzyl-3-naphtho- 
ate,  pyridine,  and  water  afford  the  compound 
Ci,H1503C1,CsH5N,H20,  m.  p.  162—164°,  whilst 
anhydrous  pyridine  appears  to  give  a  salt  free  from 
water.  H.  Wren. 

Triphenylmethane  derivatives  with  linked 
benzene  nuclei.  V.  D  ike  to  dimethylenetri- 

phenylcarbinol.  R.  Weiss  and  J.  Reichel 
(Monatsh.,  1929,  53  and  54,  187 — 198). — Magnesium 
o-tolyl  bromide  and  o-benzoylbenzoic  acid  give 
phenyl- o - iolylphihalide ,  in.  p.  120°,  reduced  by  sodium 
amalgam  and  alcohol  to  2-methyliriphenylmeihane- 
2 ’-carboxylic  acid ,  m.  p.  197°  {methyl  ester,  m.  p.  94°). 
Oxidation  of  this  phthalin  with  alkaline  potassium 
permanganate  yields  triphenylmethane- 2  :  2'-dicarb- 
oxylic  acid  (I),  m.  p.  214 — 215°  {dimethyl  ester),  which 
when  treated  with  sulphuric  acid  at  70 — 90°  in 
acetic  acid  solution  undergoes  ring  closure  and 
oxidation,  forming  the  acetate,  m.  p.  230°,  of  dilceto- 
dimeihylenetriphenylcarbinol  (II),  m.  p. 
232°.  Formation  of  II  occurs  also 
when  I  is  treated  with  sulphuric  acid 
and  when  the  chloride  of  I  is  treated 
with  aluminium  chloride  in  carbon 
disulphide  solution.  When  I  is 
treated  with  sulphuric  acid  in  presence 
of  aluminium  filings  at  50 — 60°,  II  is 
again  formed.  Reduction  of  II  does 
not  occur  with  sodium  amalgam  and  alcohol,  whilst 
with  hydriodie  acid  {d  T7)  a  compound,  C2lH140„ 
(probably  dimethylenetriphenylmethaneketonol),m.  p~ 
241 — 242°,  is  formed.  This  last-named  compound  is 
soluble  in  dilute  ammonia  or  sodium  hydroxide 
solution. 

Magnesium  o-tolyl  bromide  and  ethyl  benzoate  give 
phenyldi-o-tolylearbinol  (III),  b.  p.  210 — 213°/16  mm., 
which,  contrary  to  the  statement  of  Cook  (A.,  1928, 
293),  could  not  be  oxidised  by  potassium  permang¬ 
anate  solution  to  triphenylcarbinol-2  :  2'-dicarboxylic 
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acid.  Treatment  of  III  with  dry  hydrogen  bromide 
at  130 — 140°  gives  unexpectedly  phmyldi-o-tolyl- 
methane,  b,  p.  180 — 185°/12  mm,*  m.  p.  104°;  a  small 
amount  of  the  hydrocarbon  is  obtained  also  by 
reducing  III  with  zinc  and  hydrochloric  acid  in  acetic 
acid  solution.  Chlorination  of  phenyldi-o-tolylmeth- 
ane  at  125 — -130°  in  sunlight  gives  a  dichloro-,  m.  p.  57°, 
or  a  ^meWoro-  derivative ,  m.  p.  63 — 65° ,  according  to 
the  time  of  reaction.  H.  Burton. 

Optical  activity  and  polarity  of  substituent 
groups.  XL  sec.-p-Octyl  esters  of  benzoic  acids 
containing  basic  and  acidic  substituents.  H.  G. 
Rule,  J.  B.  Miles,  and  (in  part)  W.  E,  MacGillivray 
(J.C.S.,  1929,  2274—2281 ;  cf.  this  vol.,  570).— The 
rotatory  powers,  for  light  of  various  wave-lengths,  of 
amino-,  dimethylamino-,  hydroxy-,  and  carboxy- 
substituted  benzoates  of  d-  and  Z-flec. -(3-octyl  alcohols 
have  been  determined  both  in  the  ionised  and  non- 
ionised  states.  In  the  ©-substituted  derivatives  the 
presence  of  a  substituent  of  op-directive  type  leads  to 
a  fall  in  rotatory  power  which  is  greatest  with  the 
amino-  and  dimetliylamino-groups,  these  two  basic 
esters  exhibiting  anomalous  dispersion.  Conversion 
into  their  hydrochlorides  (formation  of  a  positive  pole) 
results  in  increased  rotatory  power  and  much  less 
complex  dispersion.  The  increase  in  rotation  due  to 
the  presence  of  the  m-directive  carboxyl  group  is 
changed  into  a  depression  in  the  sodium  salt,  the  sign 
of  the  rotation  of  the  salt-  in  aqueous  solution  becoming 
inverted  at  concentrations  above  e=I3.  In  the 
presence  of  1  equivalent  of  potassium  ethoxicle  the 
rotatory  power  of  the  salicylate  is  depressed  to  such 
an  extent  that  the  sign  is  inverted.  The  relative 
changes  in  rotatory  power  due  to  different  ©-sub¬ 
stituents  are  N02>C02H>H,  OH>Mc>Br>Cl> 
I>OMe>NMe2>NH2,  the  very  small  effect  of  the 
hydroxyl  group  probably  being  due  to  chelation. 
The  p-dimethylamino-  and  p-amino-subsiituted  esters 
possess  abnormally  high  rotatory  powers  which  fall 
to  normal  values  in  their  hydrochlorides.  The  values 
for  various  p-substituents  are  m  the  order  NMe2> 
N02>C02H>Br>  OMe>  Cl,  Mo>H,  which  closely 
approximates  to  that  of  the  general  polar  type. 
Contrary  to  this  suggestion,  however,  the  value  for 
sodium  octyl  terephthalate  tends  to  be  higher  than 
that  of  the  hydrogen  octyl  ester,  and  is  almost 
independent  of  concentration,  sec.- fbOctyl  m-amino- 
benzoate  has  optical  properties  intermediate  between 
those  of  the  o-.  and  p-derivatives.  The  above  esters 
are  best  prepared  in  an  optically  pure  condition 
(20—40%  yield)  by  heating  the  methyl  esters  with 
d-  or  i-p-octyl  alcohol  (1  mol.),  in  which  0*05  atom  of 
sodium  has  been  dissolved,  at  130—140°,  and  thus  are 
prepared  I«sec.-p-oc%l  anthranilate ,  b.  p.  183°/10  mm., 
p -aminobenzoate,  b.  p.  200°/10  mm.,  m.  p.  69—70° 
(hydrochloride,  m.  p.  131—133°) ;  d -$-octyl  p dimethyl- 
aminobenzoate,  b.  p.  I80°/L8  mm.,  salicylate,  b.  p. 
170°/10  mm.  l-Ociyl  m-aminobenzoate,  b.  p.  195 — 
198°/1S  ram.  (slight  decomp.),  is  prepared  by  reduction 
of  the  corresponding  nitro-derivative  with  aluminium 
amalgam.  J.  W.  Bauer. 

Chemical  effects  of  penetrating  radium  radi¬ 
ation.  XVIII.  Action  on  acetyl  and  benzoyl 
chlorides.  A.  ICail an. — See  this  voL,  1406. 


Benzylthiobenzamide.  T.  G.  Levi  (Gazzetta, 
1929,  59,  548 — 549). — Benzylthiobenzamide ,  m.  p.  86°, 
is  prepared  by  heating  bcnzylamine  (1  mol.)  and  sul¬ 
phur  (1  atom)  at  130— 140°,  rising  to  200°,  or  in  a 
sealed  tube  at  180°  for  several  hours.  Thiobenzamide 
is  not  found  in  the  product  under  these  conditions 
(cf.  Wallaeh,  A.,  1891,  189).  The  same  compound  is 
formed  from  benzylbenzainide  and  phosphorus  penta- 
sulphide.  It  is  decomposed  by  fusion  with  solid 
potassium  hydroxide  to  give  benzylamine.  It  is 
insoluble  in  10%  sodium  hydroxide  solution. 

R.  IC.  Callow. 

Dioximes.  LV.  G,  Ponzio  (Gazzetta,  1929,  59, 
552—555). — The  statement  by  Gastaldi  (A.,  1926, 
1247)  that  the  action  of  hydroxylamine  on  benzoyl- 
urethane  yields  benzamidoformhydroxamic  acid  is 
erroneous,  and  the  criticism  of  the  authors  formul¬ 
ation  of  the  transformation  of  phenylhydroxygly oxime 
into  3 -hy droxy-5-phenyl - 1  :  2  :  4- ox  a  diazole  (A.,  1926, 
850,  1159)  is  fallacious.  In  fact,  the  product  is 
henzhydroxamic  acid,  and  the  transformation  of 
aeylurethanes,  R*CO*NH*C02Et,  when  treated  with 
hydroxylamine  in  methyl  alcohol  at  40—50°  for 
several  days,  into  hydroxamic  acids,  R*C(INOH)*OH, 
is  a  general  reaction.  In  this  way  a  coty  lure  thane 
yields  acethydroxamic  acid,  propionylurethan e,  m.  p. 
83°,  yields  propionhydroxamic  acid,  m.  p.  98—99°, 
and  benzoylurethane,  m .  p.  11 2°  (prepared  by  an 
improved  method),  yields  benzhydroxamic  acid,  m.  p. 
128—129°.  The  reaction  is  analogous  to  that  of 
P-ketonic  esters,  and  further  analogy  is  found  in  the 
reaction  of  benzoylurethane  with  phenylhydrazine 
to  give  the  phmylkydmzone,  m.  p.  2 17s,  which  decom¬ 
poses  when  melted  to  give  S-hydroxy-2  :  o-diphenyl- 
1:2:  4-iriazole,  m.  p.  231—232°.  This  compound  is 
also  formed  in  small  amount  by  dehydration  of  the 
substance,  C14H1302N3,  m.  p.  133 — 134°,  obtained  by 
the  interaction  of  phenylhydrazine  and  benzoylform- 
hydroxamie  acid,  or  of  the  product  obtained  by  the 
action  of  hydroxylamine  on  ethyl  phenylglyoxylate. 

R.  IC.  Callow, 

Isomerism  of  the  oximes.  XXXV.  Amid- 
oximes.  O.  L.  Brady  and  F.  H.  Peakin  (J.C.S., 
1929,  2267— 2271).— The  action  of  alcoholic  dimethyl- 
amine  on  mmitrobenzhydroxamyl  chloride  at  0° 
affords  in  Urobe nzodimeihylamidozinie  (I),  m,  p.  160° 
(together  with  mra'-dinitrodiphenylfuroxan) .  Al¬ 
though  in  this  compound  the  tautomeric  system 
0R(:N0H)*NH2^CR(:NH)*NH*0H  is  blocked,  all 
attempts  to  prepare  stereoisomerides  -were  unsuccess¬ 
ful,  This  may  be  due  to  a  betaine  structure,  and  in 
agreement  with  this  view  it  cannot  be  converted  into 
an  0-methyl  ether,  treatment  with  dry  silver  oxide 
and  methyl  iodide  in  boiling  benzene  causing  decom¬ 
position  to  m •nitrobenzodimelhylamide,  m.  p.  81°,  and 
N -metliylhy  droxylamine,  Methylation  of  m-nitro- 
benzamidoxime  with  methyl  sulphate  in  sodium 
hydroxide  gives  its  O-methyl  ether ,  m.  p.  75°,  converted 
by  sodium  nitrite  and  concentrated  hydrochloric  add 
into  m-niirobenzmeihommyl  chloride ,  m.  p.  51°,  which 
with  dimethylamine  gives  only  tti-nitrobenzoic  add. 
Ethyl  ehloroformate  converts  a  dry  chloroform 
suspension  of  I  into  the  carbeihoxy -deriY&tive,  m,  p. 
94°,  which  is  different  from  and  not  convertible  under 
the  usual  conditions  of  betaine  change  into  the  similarly 
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prepared  carbomethoxy -derivative,  m.  p.  87°,  of 
m -nitrobmzmnethylethylamidoxime,  m.  p.  123°,  the 
last-named  being  prepared  by  the  action  of  alcoholic 
methylethylamine  on  m-nitrobenzhydroxamyl 
chloride  at  0°.  The  failure  of  this  interconversion 
and  the  fact  that  it  does  not  undergo  the  Beckmann 
change  makes  it  impossible  to  assign  a  configuration  to 
m-nitrobcnzodunethylamidoxime.  Thus  phosphorus 
pentachloride  in  ether  or  concentrated  sulphuric  acid  at 
130°  is  without  action,  whilst  benzenesulphony]  chloride 
and  anhydrous  sodium  carbonate  in  chloroform  and 
benzoyl  chloride  in  2iV-sodium  hydroxide  convert  it, 
respectively,  into  its  benzenesulphcmyl ,  m,  p.  138°,  and 
benzoyl,  ni.  p.  152°,  derivatives.  J.  W.  Baker. 

Nature  of  the  alternating  effect  in  carbon 
chains.  XXXI.  Directive  influence  of  ^-acid 
systems  in  aromatic  substitution.  Nitration  of 
^-acidic  phenylnitromethanes  and  their  salts, 
J.  W.  Baker  (J.C.S.,  1929,  2257— 2264).-— The  pro¬ 
portion  of  the  m-isomeride  formed  in  the  nitration  of 
the  lithium  salt,  +EtOH,  and  solvent -free,  m.  p, 
200°,  of  ethyl  a-nibrophenylaeetate  at  —12°  to  0° 
increases  from  29%  in  nitric  acid,  df  1*497,  to  82*5% 
in  nitric  acid,  df  1*529,  whilst  over  the  same  range 
of  acid  concentration  the  proportion  of  ra-isomeride 
produced  in  the  nitration  of  free  ethyl  a-nitrophenyl- 
aeetate  remains  constant  at  84 — 85%.  Similarly, 
over  the  same  range  of  acid  concentration  the  potass¬ 
ium  (or  sodium)  salt  of  phenylnitromethane  yields 
42 — 67%  of  meia,  whilst  for  free  phenylnitromethane 
the  proportion  of  meta  remains  constant  at  67%. 
Thus,  whilst  in  agreement  with  Baker  and  Ingold 
(A.,  1926,  1131),  nitration  of  ^-acidic  phenylnitro¬ 
methane  derivatives  of  the  type  CHPhR*N02  yields 
mainly  m -nitro -products ,  nitration  of  the  anions  of 


the  act-form,  OPhRINOO,  occurs  largely  in  the 
op-positions  (despite  the  contrary  influence  of  the 
more  distant  dipole  on  the  nitro-group)  owing  to  the 
directive  effect  of  tho  anionic  charge  which,  by 
tautomeric  displacements,  has  free  access  to  the  carbon 
atom  adjacent  to  the  benzene  nucleus.  The  results 
suggest  that  the  speed  of  conversion  of  the  liberated 
anion  of  the  molecular  $-acid  is  greatly  increased  with 
increasing  strength  of  the  acid  medium .  In  the  prepar¬ 
ation  of  ethyl  a-nitrophenylacetate  by  condensation  of 
ethyl  phenylacetate  and  ethyl  nitrate  with  sodium  in 
ether  small  quantities  of  substances,  m.  p.  162 — 163°  and 
133 — 134°,  are  also  obtained.  J.  W.  Baker. 

Beckmann  rearrangement  in  presence  of  free 
radicals.  E.  3.  Wallis  (J.  Amer.  Chem,  Soc.,  1929, 
51,  2982— 2986).— When  a  solution  of  benzylmethyl- 
acet azide  in  benzene  is  mixed  with  triphenylmethyl  in 
absence  of  oxygen  and  kept  at  35°,  rearrangement  of 
the  azide  into  a-benzylethylearbimide  occurs  (of. 
Jones  and  Wrallis,  A„  1926,  279).  No  other  product, 
other  than  triphenylmethyl  peroxide,  is  isolated  during 
the  analysis  of  the  rearrangement  products.  The 
result  appears  to  support  the  view  that  in  the  change 
R*CON3— >R*NC0,  the  radical  R  during  its  migration 
from  carbon  to  nitrogen  becomes  a  positive  ion 
(cf.  loc .  ciL).  H.  Burton. 

Tyrosines  methylated  in  the  nucleus  and  the 
formation  of  melanin.  H,  Schmalfuss  and  W. 


Peschke  (Ber.,  1929,  62,  [J5],  2591— 2598).— Intro¬ 
duction  of  methyl  groups  into  p -tyrosine,  no  matter 
what  position  they  occupy  in  the  benzene  nucleus, 
impedes  the  production  by  tyrosinase  of  melanin  or 
an  intermediate  product  leading  to  melanin. 

Hippuric  acid  is  converted  by  4-hydroxy-o-tolu- 
aldehyde,  acetic  anhydride,  and  sodium  acetate 
into  (x.-bmzamido-4-acetoxy-2-methylcinnamlaclimide, 
C19H1506N,  m.  p.  157°,  hydrolysed  by  sodium 
hydroxide  to  <x-benzamidoA-hydroxy-2-methylcinnamic 
acid,  deeomp.  254°,  converted  by  phosphorus  and 
hydriodic  acid  into  dl - a-amino-$-4-hydroxy-o4olyl- 
propionic  acid,  decomp.  261°.  a-Benzamido-4-aceioxy- 

2  :  5-dimethylcinnamlactimide ,  m.  p.  166°,  similarly 
yields  successively  oL-benzamido-4-hydrozy-2  :  5 -di- 
methylcinnamic  acid,  decorap.  239°,  and  dl-o^amino- 
^-4-hydroxy -2  :  5-dimethylphe?iylprop ionic  acid,  de¬ 
comp.  249°,  a-Benzamido-4-acetoxy-3  : b-dimethyl- 
cinnamladimide,  m.  p,  190°,  n.-benzamido~4~hydroxy - 

3  :  5 -dimethylcinnami c  acid,  decomp.  222°,  and  dl-a- 

amino-$-4-hydroxy-3  :  5-dimethylp>hemjlp ropion ic  acid, 
decomp.  253°,  are  described,  as  are  also  a-benzamido- 
4-acetoxy-2 : 3-dimethylcinnamlactimide,  m.  p.  183°, 
a  -  benzamido  -  4  -  hydroxy-  2:3-  d imethyle innam ic  acid , 
m.  p.  236°,  and  d\-*-amino-$-4-hydrozy-2  :  3-dimethyl - 
phenylprop ionic  acid,  decorap.  284°.  H.  Wren. 

Comparative  stability  of  stereoisomeric  ethyl¬ 
ene  derivatives  and  their  synthesis  by  ultra¬ 
violet  light.  (Mme.)  Ramart-Lucas  and  J.  Hock 
(Compt.  rend.,  1929,  189,  696 — 699). — The  applic¬ 
ability  of  measurements  of  absorption  spectra  and  of 
heats  of  combustion  to  the  differentiation  of  the  cis- 
and  ira?z5-isomcrides  in  cases  of  geometrical  isomerism 
is  discussed.  Measurements  of  the  absorption  curves 
of  diethyl  aa'-diphenylfumarate,  diethyl  act'- diphenyl- 
maleate  :  dimethyl  aa'-di-ra-tolylfumarate,  dimethyl 
aa'-di-m-tolylmaleate ;  dimethyl  aa'-di-p-tolylfumar- 
ate  and  dimethyl  aa'-di-p-tolylmaleate  show  that, 
contrary  to  general  rule,  in  all  these  three  pairs  the 
absorption  curve  of  the  c/s-isomeride  lies  closer  to  the 
visible  region  than  does  that  of  the  trans-isomeride. 
According  to  the  work  of  Ramart-Lucas  (A.,  1928, 760, 
1000)  these  facts  show  that,  in  these  three  pairs  of 
isomerides,  the  cis  is  the  more  stable  at  low  temper¬ 
atures,  In  view  of  these  facts,  the  method  of 
differentiating  cis -  and  Ivans- isomerides  (Henri  and 
Errera,  A.,  1925,  ii,  1137)  is  criticised.  The  three 
fumarates  were  prepared  from  the  corresponding 
maleates  by  the  (irreversible)  action  of  ultra-violet 
light ;  this  reaction  gave,  in  addition,  carbalkoxy- 
arylindones,  also  formed  by  the  action  of  ultra-violet 
light  on  the  dialkyl  aa '-diary If umarates.  Irradiation 
of  the  sodium  salts  of  the  aa'-diarylmaleic  acids  with 
ultra-violet  light  gave  the  sodium  salt  of  the  arylindone- 
carboxylic  acid.  A.  A,  Goldberg. 

Action  of  alkali  hypochlorite  on  hemipinimide. 
W.  M.  Rodionov,  S.  J.  Kanevskaja,  and  G,  W. 
Kupinskaja  (Ber,,  1929,  62,  [B],  2563 — 2567). — 
Hemipinic  acid  is  prepared  by  oxidation  of  opianie 
acid  by  alkaline  permanganate  or  by  treatment  of  it 
with  hot,  very  concentrated  sodium  hydroxide  and 
separation  of  meconine  from  the  product  by  cold,  10% 
sodium  carbonate.  Hemipinimide  is  treated  with 
potassium  hydroxide  and  potassium  hypochlorite  at 
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a  temperature  not  exceeding  60°  and,  after  addition 
of  sodium  hydrogen  sulphite,  the  solution  is  neutralised 
to  litmus  with  hydrochloric  acid  and  then  acidified 
with  acetic  acid,  whereby  2-aminoveratric  acid,  m.  p. 
181 — 182°,  is  precipitated  (yield  31%).  Extraction 
of  the  filtrate  with  chloroform  leads  to  the  isolation 
of  2 ^amino-5  :  6 -d imethoxybenzoic  acid,  m.  p.  98 — 99° 
(yield  about  64%),  converted  by  deamination  into 
2  :  3-dimethoxybenzoie  acid.  2 -Hydrazino-5  :  6-di- 
methoxy  benzoic  acid  hydrochloride,  m.  p.  195 — -196° 
after  darkening  at  about  140 — 145°,  is  described. 

H.  Wren. 

Derivatives  of  hemipinic  acid.  F.  Faltis  and 
F.  Kloiber  (Monatsh.,  1929,  53  and  54,  620 — 637). 
— Various  derivatives  of  hemipinic  acid  have  been 
synthesised  in  connexion  with  the  constitution  of  an 
oxidative  degradation  product  of  tsochondodendrine 
(cf.  this  vol.,  698). 

[With  L.  Gutlohn  and  A.  B.  G.  Attia.} — Opianic 
acid  is  nitrated  in  acetic  acid  solution  to  nitro- 
opianic  acid  (I)  and  its  anhydride,  m.  p.  240 — 245° 
(decomp.)  (cf.  Wegseheider,  A.,  1897,  i,  348).  Re¬ 
duction  of  I  with  stannous  chloride  and  hydrochloric 
acid  in  boiling  aqueous  suspension  gives  3 ;  4-di- 
methoxyanthranil-2-carboxylic  acid,  which  on  dis¬ 
solution  in  20%  sodium  hydroxide  and  subsequent 
treatment  with  the  theoretical  amount  of  sulphuric 
acid  affords  6 -amhiohemipinic  acid  +H20  (II),  which 
loses  water  of  crystallisation  at  100°,  and  at  110 — 130° 
is  transformed  into  the  anhydride.  When  heated 
rapidly,  II  decomposes  at  190 — 210°.  Elimination  of 
carbon  dioxide  occurs  during  the  esterification  of  II 
with  methyl-alcoholic  hydrogen  chloride,  and  methyl 
3-amino-5 : 6-dimethoxybenzoate  {hydrochloride)  is 
probably  formed.  Diazotisation  of  II  and  subsequent 
treatment  with  potassium  iodide  gives  6 -iodohemu 
pinic  anhydride,  m.  p.  190 — 191°,  converted  by  treat¬ 
ment  with  concentrated  potassium  hydroxide  solution 
and  methyl  sulphate  into  methyl  6-iodohemipinate  (III), 
m.  p.  62°  (formed  also  by  the  action  of  diazomethane 
on  the  methyl  hydrogen  ester).  b-Chlorohemipinic 
anhydride  has  m.  p.  165 — 166°.  6-Diazohemipinic 
acid  decomposes  in  aqueous  suspension  at  85 — 90°  to 
6 - hyd roxyh em ip inic  acid,  m.  p.  167°  (decomp.)  or 
194—196°  after  softening  at  175°,  according  to  the  rate 
of  heating  (the  isolation  of  this  acid  is  carried  out 
with  peroxide-free  ether).  Treatment  of  this  with 
diazomethane  and  subsequent  hydrolysis  with  alcoholic 
potassium  hydroxide  furnishes  3:4:  b-trimethoxy- 
phthalic  acid  (+H20),  m.  p.  216 — 217°.  When 
diazohemipinic  acid  is  treated  with  cuprous  C37anide 
in  acid  solution  and  the  product  formed  hydrolysed 
with  hydrochloric  acid,  about  20%  of  3 -hydroxy -5  :  6- 
dimethoxybenzoic  acid ,  m.  p.  186 — 188°,  is  obtained 
(cf.  Faltis  and  Kloiber,  this  vol.,  699).  3:5:  6 -Tri- 
methoxybenzoic  acid  has  m.  p.  101 — 102°. 

Condensation  of  III  with  the  sodium  derivative  of 
methyl  p-hydroxybenzoate  in  presence  of  copper 
powder  and  copper  acetate  gives  methyl  anisate 
instead  of  the  expected  condensation  product  (Faltis 
and  Zwerina,  this  vol.,  698).  Methyl  anisate  is  formed 
by  the  decomposition  of  III  to  a  sodium  salt  with 
simultaneous  methylation  of  the  methyl  p-hydroxy- 
benzoate.  When  the  sodium  derivative  of  methyl 
p-hydroxybenzoate  is  treated  with  copper  powder  and 


copper  acetate,  about  27%  of  methyl  anisate  is  formed 
thus  :  2NaO-C6H4*C(XMe — ->Na0*CcH4*C02Na+ 

Me O *C6H4 * C02Me .  "  H.  Burton. 

Action  of  nitric  acid  on  abietic  acid  and  certain 
derivatives,  P.  Levy  [with  T.  Pescii,  A.  Clau- 
berg,  and  H.  Raalf]  (Ber.,  1929, 62,  [B],  2497—2504). 
— Under  the  conditions  adopted,  trimellitic  acid  (cf. 
Ruzicka  and  Pfeiffer,  A.,  1925,  i,  1419)  or  nitroabietic 
acid  is  never  obtained  by  the  action  of  nitric  acid  on 
abietic  acid.  It  depends  entirely  on  experimental 
conditions  whether  oxidation  or  nitration  is  observed. 

Abietic  acid,  m.  p.  170—171°,  [«%  -98*45°,  the 
homogeneity  of  which  is  established  by  its  oxidation 
by  permanganate  to  tetrahydroxyabietic  acid  as  sole 
non-volatile  product,  is  converted  by  prolonged 
boiling  with  nitric  acid  (d  1*18),  which  is  occasionally 
renewed  during  the  process,  into  gg-dinitropropane, 
m.  p.  53°,  minute  amounts  of  fatty  acids  volatile  with 
steam,  and  an  acid,  CnHlc06,  m,  p.  224°  (decomp.), 
identical  with  that  obtained  by  Steele  (A.,  1922,  i, 
739) ;  occasionally  it  is  possible  to  isolate  an  acid, 
Ci2Hi806,  m.  p.  214°  (decomp.),  identical  with  that  to 
which  the  author  has  previously  assigned  the  com¬ 
position  C8H1204  (A.,  1913,  i,  620).  Treatment  of 
abietic  acid  with  a  mixture  of  1  vol.  of  nitric  acid 
(d  1*52)  and  5  vols.  of  acid  {d  1  *40)  at  a  temperature 
raised  slowly  from  the  atmospheric  to  130°  affords  a 
mixture  of  the  acids  C12H1806  and  CnH2606.  Di- 
bromodihydroabietic  acid,  m.  p.  171°,  [a]$  — 102*8°, 
when  heated  with  nitric  acid  of  gradually  increased 
concentration  affords  aa-dibromo-a-nitropropane, 
b.  p.  76°/15  mm.,  and  the  acid,  CnH16Oe,  m.  p.  222°; 
this  acid  is  also  obtained  when  a  concentrated  acid  is 
used  initially,  but  volatile  compounds  do  not  appear 
to  be  produced.  Oxidation  of  tetrahy drox yabietie 
acid  with  nitric  acid  by  the  “  gradual  process  yields 
the  acids  CnHlc06  and  ( ?)C12H1806.  Abietic  acid 
therefore  contains  a  retene  skeleton  with  a  terminal 
substituted  hexahydrobenzene  ring.  H.  Wren. 

Polystdphides  of  aromatic  carboxylic  acids  and 
esters.  R.  Eder. — See  B.,  1929,  889. 

Isomerisation  of  hydroxyaldehydes.  II, 
Transformation  of  bromodici/clohexylacet- 
aldehyde  and  die tfc ! ohexylgly e ollaldehy d e .  S. 
Danilov  and  E.  V  enu  s  -  Danilova  (Ber.,  1929,  62, 
[B],  2653—2668;  cf.  A.,  1928,  64).— DicycMiexyl- 
acetaldehyde,  b.  p.  153 — 153*5°/10  mm.,  df  0*9621, 
nD  1*49025,  is  converted  by  bromine  in  dry  carbon 
disulphide  at  0°  into  bromodicyclohexylacetaldehyde, 
m.  p.  59*5°  (yield  about  77°).  It  is  transformed  by 
aqueous-alcoholic  hydroxylamine  or  semicarbazide 
into  the  oxime,  m.  p.  143°  (decomp.)  after  becoming 
yellow  at  126°  and  softening  at  138°,  and  semicarb- 
azone,  m.  p,  215 — 218°  (decomp.)  after  becoming 
yellow  at  185°  and  brown  at  210°,  of  hydroxydicyclo- 
hexylacetaldehyde .  When  heated  with  silver  oxide 
and  water  at  100°  it  yields  dic?/cfohexylacetic  acid, 
m.  p.  134*5 — 135°.  Treatment  of  the  bromoaldehyde 
with  silver  acetate  in  aqueous  alcohol  affords  hydroxy- 
dicyclohexylacetaldehyde ,  m.  p.  74*5°,  and  a  non- 

crystalline  product,  ( ?)  Both  products 

give  the  oxime  and  semicarbazone  described  above 
and  are  oxidised  to  dicyclohexyl  ketone,  b.  p.  160°/ 
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24  mm.  [oxime,  in.  p.  154 — 155°;  semicarbazone,  m.  p. 
195°  (decomp.)],  and  dicyclohexylglycollic  acid,  m,  p. 
162 — 163°  (further  identified  by  reduction  to  dicyclo- 
hexylacetic  acid,  m.  p.  134*5°).  Both  forms  of  the 
aldehyde  are  isomerised  when  heated  with  aqueous 
alcohol  containing  a  little  sulphuric  acid  at  135°  to 
dodecahydrobenzoin ,  b.  p.  140 — 141*5°/3  mm.,  df 
1*0100,  nD  1*49170,  %vith  slight  decomposition  and 
formation  of  a  diketone  [oxime,  m.  p.  117 — 118°; 
a-semicarbazone,  m.  p.  175 — 176°;  ^-semicarbazone, 
m.  p.  188°  (decomp.)].  The  benzoin  is  oxidised  by 
Fehling’s  solution  to  dodecahydrobenzil,  b.  p.  168 — 
169°/16  mm.,  df  T0134,  nD  T 48453  [dioxime,  m.  p. 
about  213°  (decomp.) ;  disemicarbazone,  m.  p.  about 
1 16°  (decomp.)].  The  diketone,  in  contrast  to  benzil, 
is  not  converted  into  the  corresponding  hydroxy- acid 
by  aqueous-alcoholic  potassium  hydroxide,  but  yields 
hexahydrobenzaldehyde  and  cycfohexanecarboxylic 
acid  with  resinous  products.  The  action  of  sodium  on 
ethyl  ct/dohexanecarboxylate  in  ether  }ields  a  mixture 
of  dodecahydrobenzoin  (84%)  and  dodecahydro¬ 
benzil  (16%),  from  which  the  hydroxyketone  is  ob¬ 
tained  by  reduction  with  zinc  and  sulphuric  or, 
preferably,  acetic  acid.  It  is  transformed  by  magnes¬ 
ium  phenyl  bromide  into  a-phenyl-  ot$-dicyclohexyl- 
etkane-a$~diol,  m.  p.  163 — 163*5°,  oxidised  by  chromic 
acid  in  acetic  acid  to  phenyl  cyclohexyl  ketone,  m.  p. 
53*5°  (semicarbazone,  m.  p.  167*5 — 168°),  and  cyclo- 
hexanecarboxylic  acid.  H.  Wren. 

Photochemistry  of  nitrated  benzaldehydes.  II. 
E.  Bamberger  and  F.  Elger  (Annalen,  1929,  475, 
288 — 308).— In  continuation  of  previous  work  (A., 
1910,  i,  267)  which  led  to  the  formulation  of  the 
transformation  of  o-  nitrobenzaldehyde  into  alkyl 
o - nitrosobenzoat e  as  N09*C6H4*CH0  — >• 
N02-CaH4-CH(0R)2  — >  NO-C6H4-C(OH)(OR)2 — >■ 
NO’C0H4#CO2R,  o-nitrobenzaldehyde  ethyleneacetal 
(o-nitrobenzylideneglycol)  has  been  prepared  and 
examined  independently  of  Tanasescu  and  Tanasescu 
(A.,  1926,  726).  Whilst  the  formulation  of  the 
product  of  insolation,  not  as  N0*C6H4#C0*0*C2H4*0H, 

but  as  NO-C6H4-C(OH)<o  Jh2.  in  accordance  with 

the  second  of  the  above  series  of  reactions,  has  some 
support,  the  evidence  as  a  whole  is  ambiguous. 
Glycol  monobenzoate,  m.  p,  37 — 38°  (lit,  45°),  like 
the  product,  does  not  react  with  phthalic  anhydride, 
and  the  proof  of  the  absence  of  a  primary  alcoholic 
group  in  the  latter  is,  therefore,  invalid.  Again,  the 
condensation  of  silver  o-nitrosobenzoate  with  g-iodo- 
ethyl  alcohol  yields  an  identical  product,  although  the 
isomerisation  of  glycol  mono-o-nitrosobenzoate  to  the 
cyclic  compound  is  not  excluded. 

The  insolation  of  p-nitrobenzaldehyde  in  methyl 
alcohol  yields  as  chief  product  p-nitrobenzaldehyde 
dimethylacetal,  m.  p.  28*2 — 29°  (lit.  24*o — 25*5°), 
accompanied  by  small  amounts  of  an  acid ,  m.  p.  235 
235*5°,  traces  of  p-aminobenzoic  acid,  and  a  small 
quantity  of  methyl  p-{p'-nitrobe?izylideneamino)bcnzo- 
ate ,  m.  p.  216—216*5°.  This  Schiff  s  base  is  hydrolysed 
by  hot  dilute  sulphuric  acid  to  give  p-aminobenzoic 
acid  and  p-nitrobenzaldehyde,  or  by  sodium  hydroxide 
in  aqueous  acetone  to  give  the  methyl  ester  and  the 
aldehyde,  and  it  may  be  prepared  by  condensation  of 


the  two  last-named  compounds  in  acetic  acid.  Insol¬ 
ation  of  m- nitrobenzaldehyde  in  ethyl  alcohol  yields  the 
diethylacetal,  some  m-nitrobenzoic  acid,  amorphous 
acids,  traces  of  an  amino-acid,  and  a  substance, 
( ?)C1pH1404N2,  m.  p.  242 — 242*5°,  which  is  not 
identical  with  the  SchifTs  base,  ethyl  m-(m  '-nitro- 
benzylideneamino)benzoate,  m.  p.  124 — 125*5°.  In 
preliminary  investigations  on  the  insolation  of 
heptaldehyde  and  benzaldehyde  in  alcohol  the  acetals 
have  been  separated,  but  these  are  also  formed  in 
control  experiments  in  the  dark.  Insolation  of 
p-nitrobenzaldehyde  yields  in  ether  2 : 2'-azoxy- 
benzaldehyde  and  an  acid,  m.  225 — 235°,  in  toluene, 
polymerised  p-aminobenzaldehyde  and  an  acid,  m.  p. 
234 — 235°,  and  in  benzene  a  similar  acid. 

R.  K.  Callow. 

Tautomerism  of  o-nitrobenzaldehyde.  I,  J. 
Postovski  (J.  Russ.  Phys.  Chern.  Soc.,  1929,  61,  719 — 
722). — The  tautomerism  of  o-nitrobenzaldehyde ; 

(I)  (II)  alleged  by 

Tanasescu  (A.,  1926, 1247 ;  1928, 178),  was  investigated 
by  Sugden’s  method  of  parachor  determination.  The 
calculated  parachor  values  for  formula3  I  and  II  are 
312*2  and  294*0,  respectively,  whilst  the  average 
experimental  value  for  molten  o-nitrobenzaldehydo 
(m.  p.  93 — 93*5°)  is  308*5,  thus  indicating  that 
isomeride  I  greatly  predominates,  although  the 
existence  of  II,  especially  in  solution,  is  not  excluded. 

M.  Zveointzov. 

[Occurrence  of  free,  substituted  methylenes  in 
chemical  reactions.]  E.  Kletjcker  (Ber.,  1929, 
62,  [B],  2587— 2588).— The  high  m.  p.  187—189°  of 
the  product  obtained  by  Rcrgmann  and  Hervey  (this 
vol.,  695)  from  benzyl  chloride  and  o-nitrobenzaldehyde 
excludes  the  possibility  that  it  is  a  p-nitrosfcilbens 
oxide,  the  two  forms  of  which  have  been  described 
(m.  p,  74 — 76°  and  about  122°,  respectively)  by 
Chrzescinski  (Diss.,  Strassburg,  1911).  The  production 
of  ditriphenylene- ethylene  from  9-chlorofluorene  does 
not  necessarily  involve  the  primary  formation  of 
a  free  methylene  radical,  but  can  be  explained 

according  to  the  scheme  ^6^4^>CC1  J  Na + 

rttHJ>CC1‘CH<^CH*+NaC1’  and 

subsequent  loss  of  hydrogen  chloride,  H,  Wren. 

Catalytic  effect  of  platinum-black  and  platinum 
oxide  in  hydrogenation.  F.  Sigmund  (Monatsh., 
1929,  53  and  54,  607 — 619). — When  phenylacetalde- 
hyde  di-n-propylacetal  (I)  is  treated  with  hydrogen 
in  presence  of  platinum  oxide  (6%  of  wt.  of  I)  and 
alcohol,  absorption  of  hydrogen  ceases  after  a  short 
time.  Addition  of  acetic  acid  (half  volume  of  alcohol) 
causes  reduction  to  proceed  and  hexahydropkenyl- 
acetaldekyde  di-n-propylacetal ,  b.  p.  122 — 126°/10  mm., 
is  obtained.  Cinnamaldehyde  diethylacetal  is  reduced 
readily  in  presence  of  platinum-black  and  alcohol  to 
$-phenylpropaldekyde  diethylacetal,  b.  p.  121 — 124°/9 
mm.  Further  reduction  in  presence  of  the  oxide  and 
alcohol  ceases  after  a  time,  but  addition  of  acetic  acid 
catalyses  the  reduction.  With  30%  of  platinum-black 
in  acetic  acid  or  10 — 12%  of  platinum  oxide  in  alcohol 
and  acetic  acid  (2:1)  reduction  proceeds  with  the  same 
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velocity,  fi-Hezahydrophenylpropaldehyde  diethyl- 
acetal  has  b.  p.  130 — 132°/12  mm. 

Reduction  of  benzaldehyde  diethylacetal  in  presence 
of  platinum-black  gives  a  mixture  of  hexahydro- 
tolucne,  hexahydrobenzyl  ethyl  ether,  and  hexahydro- 
benzyl  alcohol  (c£.  Skita,  A.,  1010,  i,  41). 

H.  Burton. 

&~HydroxydiphenylacetaIdehyde .  E.  Zebnbb 
and  H.  Goldhammbb  (Monatsh.,  1029,  53  and  54, 
485 — 492), — Reduction  of  <x -acetoxydiphenylaeelyl 
chloride,  ra.  p.  91°,  by  Rosenmund  and  Zetzsche’s 
method  (A.,  1918,  i,  300 ;  1921,  ii,  320)  and  hydrolysis 
of  the  product  with  1%  hydrochloric  acid  gives 
a-hydroxydiphenytacctaldehyde,  ra.  p.  154 — 155°  [the 
phenylhydrazone  (I),  m.  p.  132°,  is  identical  with  the 
product  obtained  by  the  action  of  magnesium  phenyl 
bromide  on  ethyl  diazoacetate  (Zerner,  A.,  1913,  i, 
1312,  1387);  oxime,  m.  p.  127°;  semicarbazone ,  ra.  p. 
144°].  When  the  phenylhydrazone  (I)  is  boiled  with 
dilute  sulphuric  acid  a  red  substance  (II)  is  produced 
by  loss  of  1  mol.  of  water.  Oxidation  of  II  with 
potassium  permanganate  gives  benzophenone,  whilst 
reduction  with  zinc  dust,  acetic  acid,  and  a  small 
amount  of  hydrochloric  acid  affords  phenylhydrazine 
and  a  substance  (111)  GmRm02  (probably  a  dimeric 
diphcnylketen),  in.  p.  113—114°.  Hydrolysis  of  III 
with  alcoholic  potassium  hydroxide  gives  diphenyl- 
acetic  acid.  Reduction  of  II  with  hydrogen  in 
presence  of  palladised  charcoal  and  benzene  gives 
diphenyl  ace  t  aide  hydepkenylhydrazone,  indicating 

that  II  is  diphenylketenphenylhydrazone.  When  II 
is  heated  with  acetic  acid,  alone  or  in  presence  of 
hydrochloric  acid,  a  nitrogen-free  substance,  m,  p. 
136°,  is  formed  in  small  amount.  Treatment  of  this 
with  zinc  dust  and  acetic  acid  gives  III.  a-M  ethoxy* 
diphenylacetyl  chloride  has  m.  p.  89 — 90°. 

H.  Burton. 

Displacement  of  the  aldehyde  group  in 
piperonal  and  its  derivatives,  A.  H»  Parijs  (Piss., 
Leiden,  1928,  194  pp.). — Nitration  of  piperonal  (25  g.) 
afforded  6-nitro*3  :  4- methylenedioxy benzaldehyde 
(I),  m.  p.  147°  (5  g.)  and  4-nitropyrocafccchyl  methylene 
ether,  m.  p.  95*5°  (26*4  g.);  on  further  nitration  the 
former  yielded  4 :  5-dinitropyrocatechyl  methylene 
ether  (II),  m.  p.  100°,  The  following  derivatives  of 

4- nitropyrocatcchyl  methylene  ether  wfere  prepared  : 

5- amino-,  m.  p.  193—197°;  5-methy  lamino- ,  in.  p. 
171°;  5-ethy lamino-,  m.  p.  133°;  5-propylamino-, 
m.  p,  115°;  5-butylaraino-,  m.  p.  137°;  5-amyl- 
amino-,  m.  p,  95°;  5-heptylamino-,  m.  p.  79°;  5-di- 
methylaraino-,  m,  p.  98°.  Derivatives  of  I  were 
prepared  as  follows  :  diacetate,  m.  p.  142°;  6  :  6'-di- 
nitro-3  :  4 :  3' :  4 ? - bisme thy lened ioxy be nzy liden eaz i  no , 
m.  p.  257°  (decomp.) ;  phenylhydrazone,  m.  p.  2.18*5° 
(deconip, ) ;  p-nitrophenylhydrazone,  m.  p.  245° 
(decomp, ) ;  semicarbazone,  m.  p.  272*5 — 278° 
(decomp,).  With  methyl-alcoholic  sodium  sulphide, 
II  afforded  6  :  6'-dinitro-3  ;  4  :  3# :  4'-bismethylene- 
dioxydiphenyl  sulphide,  m.  p.  234°  (transition  at 
215—220°  to  orange  form) ;  sodium  disulphide  gave  a 
disulphide,  m.  p.  266°.  On  chlorination,  piperonal 
(25  g.)  gave  6-chloropiperonal  (III),  in.  p.  115°  (19  g,), 
and  4  :  5-dichloropyrocatechyl  methylene  ether,  m.  p. 
82°  (2*5  g„).  Nitration  of  III  [diacetate,  m.  p.  133°; 
benzylideneazine,  ra.  p.  303°  (decomp.);  phenyl- 


hydrazone,  m.  p.  117 — 118°;  p-nitrophenylhydrazone, 
m,  p.  281 — 282°  (decomp.) ;  semicarbazone,  m.  p.  280° 
(decomp.) ;  semioxaraazone,  m.  p.  299°  (deconip.)] 
gave  5-chloro-4-nitropyroeateehyl  methylene  ether, 
m.  p.  70°  [corresponding  amino-compound,  m.  p. 
254 — 255°  (deconip.)].  Bromination  of  piperonal 
(50  g.)  afforded  6-bromopiperonal,  m.  p.  129°  (28*5  g.) 
[diacetate,  m.  p.  128°,  benzylideneazine,  m,  p.  249 — 
252°  (decomp,) ;  p-nitrophenylhydrazone,  m.  p.  253° 
(decomp.) ;  semicarbazone,  m.  p.  230°  (deconip.) ; 
setnioxamazone,  m.  p,  278—279°  (decomp.)],  and 
4  :  5-dibromopyrocatechyl  methylene  ether,  m.  p.  85°. 
Nitration  of  the  former  compound  gave  the  4-nitro- 
and  3  :  4-dinitro-derivatives ;  5-bromo-3-nitro-4- 
methylaminopyrocatechyl  methylene  ether  has  m.  p. 
67°  (decomp,).  With  nitric  acid  the  diacetate  of  I 
affords  6-nitro-3  :  4-dihydroxy  benzaldehyde,  m>  p. 
203°  (decomp.)  [benzylideneazine,  m.  p.  278° 
(dccomp.) ;  semicarbazone,  m.  p.  254°  (decomp.) ; 
phenylhydrazone,  m.  p.  203°  (decomp.);  p-nitro- 
phenylhydrazone,  m.  p.  290°  (decomp.)];  6-bromo- 
3 : 4-dihydroxybenzaldeliyde,  m.  p.  220°  (from 

6-bromopiperonal  and  nitric  acid),  gave  a  benzylidene¬ 
azine,  m.  p.  251°  (decomp,) ;  semicarbazone,  m.  p* 
239°;  p»nitrophenylhydrazonef  m.  p,  243°  (decomp.). 
4-Nitro-5-amino-l  :  2-dimethoxybenzene,  in.  p.  175°, 
was  obtained  from  4  :  5-dinitroveratrole ;  the  following 
homologues  were  prepared  :  5-ethylamino*,  m,  p. 
174 — 175°;  5-propylamino-,  in.  p.  141—142°; 
o-buty  lamino-,  m.  p.  114°;  5-amylamino-,  m.  p. 
90*5°;  5-heptylamino-,  m.  p.  84°;  5-dimethy lamino-, 
m.  p.  130 — 131°.  4  :  5-Dinitroveratrole  and  sodium 
sulphide  afford  6  ;  6'-dinitro-3  :  4  :  3' :  4'-tetrameth- 
oxydiphenyl  sulphide,  m.  p,  220 — 220*5°  (corre¬ 
sponding  disulphide,  m.  p.  212°  (decomp.)]. 

Chemical  Abstracts. 

Preparation  of  2  : 4  :  6-trihydroxybenzaldehyde 
4-methyl  ether  and  its  tetra-acefcylglucoside. 
P.  Karrer,  N.  Lichtenstein,  and  A.  Helfbnstein 
(Heir.  Chira.  Acta,  1929,  12,  991—993;  cf.  A.,  1927, 
564 ;  1928,  65). — Phloroglucinolaldehyde  (2:4;  6-tri- 
hydroxybenzaldekyde)  in  acetone  is  boiled  with  methyl 
sulphate  and  sodium  hydroxide.  The  oil  left  on 
evaporation  is  dissolved  in  dilute  sulphuric  acid,  and 
the  ethereal  extract  of  this  is  evaporated  and  extracted 
with  hot  water.  The  aqueous  solution  deposits 
2  :  4  -  dihydroxy  -  6-m  ethoxy  benzaldehyde,  and  when 
the  filtrate  is  evaporated  and  extracted  with  carbon 
tetrachloride,  2 ;  6-dihydroxy-4-methoxybenzaldehyde 
is  obtained.  Use  of  excess  of  methyl  sulphate  leads 
to  formation  of  the  2  : 4-dimethyl  ether.  2-Teira- 
acetylglucos  idophloroglucinolaldehyde  4-methyl  ether, 
in.  p.  177°  after  sintering  at  175°,  is  obtained  by  inter¬ 
action  of  the  4-methyl  ether  with  acetobromoglueose 
in  cold,  aqueous  acetone  in  presence  of  potassium 
hydroxide,  and  44elra-acetylglucosidophloroglucinol- 
aldehyde  2-methyl  ether ,  m.  p.  151°,  is  prepared  by  a 
similar  method  from  the  2-methyl  ether. 

R.  K.  Callow. 

Isomerism  of  oximes.  XXXVI.  Methylation 
of  aldoximes  and  ketoximes.  0.  L,  Brady  and 
N.  M.  Chobshi  (J.C.S.,  1929,  2271— 2274).— In  agree¬ 
ment  with  previous  results  (Brady  and  Goldstein,  A., 
1926,  1142)  methylation  of  various  pairs  of  isomeric 
ketoximes  which  differ  only  slightly  in  their  dissoci- 
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ation  constants  gives  approximately  the  same  pro* 
portion  of  N-  to  0-ethers  with  both  a-  and  (S-isoraerides. 
Thus  the  ratio  iV-efcher/0-ether  for  a-  and  p-furfur- 
aldoximes,  p«nitrobenzophenoneoximes,  and  phenyl 
p-tolyl  ketoximes,  determined  by  the  method 
previously  described  (loc.  citt)i  is,  respectively, 
1  : 095  and  1 : 0-85,  1  :  M5  and  1  : 2-55,  1  ;  2-97  and 
1  :  2-16,  the  corresponding  values  of  1GU  for  the 
first  four  named  being  1*5,  1*4,  1*4,  and  3*4,  respec¬ 
tively.  With  a-2-methoxy-l-naphthaldoxime,  aeeto- 
phenoneoxime  (&*  0*33  XHH1),  and  benzophenone- 
oxime  (kx  0*50  xl0~u)  the  ratio  Ar-/0-e ther  is  1  ;  0*96 
(cf.  Brady  and  Goldstein,  A.,  1927,  973),  1 :  1*43,  and 
1  ;  1*16,  respectively,  the  values  for  the  amount  of 
iY-ether  formed  from  ketoximes  being  minimum  ones. 
When  a-p-nitrobenzophenoneoxime  is  exposed  in 
benzene  to  ultra-violet  light  some  p-nitrobenzo- 
phenone  is  formed,  but  most  of  the  oxime  is  recovered 
unchanged,  J.  W.  Baker. 

Polymorphism  of  organic  compounds,  II, 
Prognosis  of  polymorphism  and  systems  of  poly¬ 
morphs.  O.  Weyganb  (Ber.,  1929,  62,  [£],  2603 — 
2612;  cf.  this  vol.,  815,  1072). — Systematic  examin¬ 
ation  of  the  relationships  in  the  ehalkone  series 
permits  the  prediction  of  a  further  modification  of 
phenyl  styryl  ketone,  m,  p.  48°,  and  indicates  its 
actual  method  of  isolation  by  seeding  supercooled 
phenyl  styryl  ketone  with  3  :  o-diphenyhsooxazole. 
The  second  missing  form  of  phenyl  styryl  ketone  is 
produced  initially  when  undercooled  phenyl  styryl 
ketone  is  inoculated  with  the  stable  “  59  99  variety. 

A  reply  is  made  to  von  Auwers  and  Schaum  (this 
vol.,  1082),  H.  Wren. 

[Occurrence  of  free  substituted  methylenes  in 
chemical  reactions,]  G.  Hahn  (Ber.,  1929,  62, 
[IS],  2485 — 2489). — The  action  of  phenylhydrazinc  on 
the  condensation  product  from  p-nitrobenzyl  chloride 
and  benzil  (cf.  Bergmann  and  Hervey,  this  voL,  695) 
gives  the  corresponding  phmylhydr ozone  7  C27H2103N3, 
m.  p.  169—170°.  BergmaraTs  fC  p-nitrobenzylidene 
ether  of  stilbenediol ”  is  a~benzoyl-a-phenyl-§-p-nitro- 
phejiylethylene  oxide ,  reaction  occurring  in  the  manner 
of  an  aldol  condensation,  Fh*C0*C0Fli4“ 

ci-oh„-o8h4-no2  — ->  g!!^>c  ,-N  02. 

Similarly,  the  formation  of  a  phenylhydrazone, 
C27Hi§03ST3,  m.  p,  134—135°,  from  the  “p-nitro- 
benzylidene  derivative  of  phenanthr aquin ol ”  (he.  cii.) 
shows  the  compound  to  be  the  oxide  of  9-fcefo-lO-p- 
nitrobenzylidene-d  :  IQ-dihydrophenanihrene.  The  syn¬ 
thesis  of  a-bcnzoyl-a-phenyl-p-p-nitrophenylethylene 
oxide  is  effected  by  the  action  of  hydrogen  peroxide  in 
alkaline  solution  on  p -nilrobenzylidenedeoxybenzoin , 
m.  p.  163 — 164°,  prepared  by  the  condensation  of 
p-nitrobenzaldehyde  with  deoxybenzoin  under  the 
influence  of  alcoholic  hydrogen  chloride. 

The  experiments  of  Bergmann  and  Hervey  do  not 
appear  capable  of  placing  the  transitory  existence  of 
methylene  radicals  beyond  doubt.  H.  Wren, 

Organic  compounds  of  sulphur.  XV , 
Thermolabile  thio -ethers.  A.  Schonberg,  0. 
Schutz,  V,  Bruckner,  and  J,  Peter  (Ber.,  1929, 
62,  [J5],  2550 — 2562 ;  cf.  this  voL,  1300).— s-Tetra- 
aryldimethyl  sulphides  undergo  thermal  decom¬ 


position  according  to  the  scheme  (Ar2CH)2S2 — > 
Ar2CIS + Ar2CH2,  and  very  labile  thio-ethers  can  bo 
obtained  by  suitable  choice  of  the  arvl  group.  Purely 
aromatic  dithiols  are  veryr  unstable  thermally,  giving 
disulphides,  thioketones,  and  non-uniform  products; 
change  appears  to  occur  according  to  the  scheme  : 
2Ar2C(SAr')2  — >  Ar'S*SAr'+ Ar2CIS  (and  other 
heterogeneous  stabilisation  products).  Aryl  triaryl- 
metliyl  sulphides  decompose  thus :  2Ar3C*SAr'— 
2Ar3C+Ar'S*SAr'.  Highly  arylated  sulphur  com* 
pounds  derived  from  methyl  sulphide,  ethylene  sulph¬ 
ide,  or  dithiolmethane  are  thermally  more  labile  than 
the  corresponding  oxygen  compounds,  but  more  stable 
than  the  corresponding  disulphides.  Replacement  of 

the  substituent  CPh2R  by  0<^c^4^>CR  (R  is  a  uni¬ 
valent  residue)  increases  lability  as  observed  in  the 
hexa-arylothane  group. 

Diphenylmethane  is  obtained  from  dibenzhvdryl 
sulphide  at  290°,  whereas  dibenzhvdryl  disulphide 
undergoes  decomposition  at  185°.  Di-9-xanthyl 
sulphide  at  205°  yields  xanthene,  xanthione,  and 
dixanthyl ;  the  last-named  substance  can  be  prepared 
by  heating  xanthene  with  xanthione  in  an  atmosphere 
of  dry  carbon  dioxide  at  200 — 210°.  Diphenylthiol* 
diphenylmethane  at  200 — 225°/0*03  mm.  affords  thio- 
benzophenone  (identified  as  tetraphenylethylene 
sulphide)  and  diphenyl  disulphide.  Di~p4ohjlthiol- 
diphenylmethane ,  m.  p.  73°,  from  benzophenone 
chloride  and  p-tolyl  mercaptan,  at  210°  yields  ihio- 
benzophenone  and  di -p-tolyl  disulphide.  Di-p« 
naphthyltJiiold iphenylmethane ,  m.  p.  133°,  decomposes 
at  210°.  Xanthone  is  converted  by  boiling  oxalyi 
chloride  into  the  corresponding  dichloride,  which,  with 
p-thioeresol,  yields  di-p4olylthiokmn them,  m.  p.  107°, 
transformed  at  205°  into  xanthione  and  di-jp-tolyl 
disulphide,  D iphenylthiolmnthcm ,  m.  p.  117°,  affords 
xanthione  and  diphenyl  disulphide ;  diphenyl  does 
not  appear  to  be  produced.  Diphenyl -p-tolylmethyl 
chloride  is  converted  by  p-tolylmereaptan  into 
diphe?iyl-p4olyl-j>4olylthiolmetham7  m.  p.  87 — 88°, 
which  yields  di-p-tolyl  disulphide,  m.  p.  45—46°,  at 
200°.  Triphenylphenylthiolmefchane  affords  a  small 
amount  of  diphenyl  disulphide  at  220°/0*05  mm. 

Since  mild  reduction  of  the  ”  dibiphenvlenetliioh 
pinacol  ”  of  Manehot  and  ICrische  (A.,  1905,  i,  142) 
yields  fluorene  and  hydrogen  sulphide,  the  compound 
is  regarded  as  di-9-fluorenyl  disulphide  (cf.  Bergmann 
and  Hervey,  this  vol,  695).  H.  Wren. 

Nuclear  condensation  of  phenols  and  phenolic 
ethers  with  nitriles  to  ketimines  and  ketones  of 
phenols  and  phenolic  ethers.  IV.  Syntheses 
with  phenol,  m-,  and  p-cresols,  and  p-tolyl 
methyl  ether.  J.  Hotjben  and  W.  Fischer  (J.  pr. 
Chem.,  1929,  [ii],  123,  262—275). — Triehloroaeeto- 
nitrile  reacts  with  phenol  in  presence  of  chlorobenzene 
and  aluminium  chloride  at  50 — 60°  affording  a  95% 
yield  of  <*<A<a4richloroA~hydroxyacet&phmo7ief  b.  p. 
170°/0’5  mm.,  m.  p.  99 — 99*5°,  readily  decomposed  by 
alkali  hydroxide  or  carbonate  to  chloroform  and 
p-hydroxy  benzoic  acid.  Similar  condensation  of 
o-cresol  gives  90%  of  <*uui4richloroA-hydrozy4}- 
niethylacetoplmiom,  m.  p.  90 — 91°;  when  condens¬ 
ation  is  effected  in  presence  of  benzene  the  yield  of 
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ketone  is  40%  and  some  o-tolyl  trichloroacetafcc  is 
formed.  m-Cresol  yields  a  mixture  of  equal  parts 
of  <&toVi-trichloro-4r-hydroxy -2-methyl-,  in.  p,  84 — 87° 
{ket iminef  m.  p.  122 — 124°  (slight  decomp.)],  and 
vxba-trkhloro^-hydroxy-A-methyl-acetophenone,  b.  p. 
162 — 1G3°/17  mm.  p-Tolyl  methyl  ether  furnishes 
ojo&i4richloro-2-methoxy-5-methvlacetophenonc,  b.  p. 
168—169°/15  mm.,  m.  p.  46— 49°  (cf.  A.,  1927,  1078) ; 
in  absence  of  chlorobenzene  the  yield  is  improved. 
p-Cresol  yields  80%  of  p-tolyl  trichloroacetatc  and 
11%  of  the  corresponding  acetophenone,  hydrolysed 
by  alkali  to  6- hydroxy-??*- tolu ic  acid,  m.  p.  148 — 
151°;  when  condensation  is  carried  out  in  benzene 
some  Gicaw-trichloroaceto phenonc  is  produced. 

H.  Burton. 

Constitution  of  phloridzin.  F.  Wessely  and  Iv. 
Sturm  (Monatsh.,  1929,  53  and  54,  554 — 561). — 
Methylation  of  phloridzin  (I)  with  diazomethane  in 
ethereal  methyl-alcoholic  solution  gives  an  amorphous 
trimethyl  derivative,  [*]%  —58*69°  in  methyl  alcohol, 
hydrolysed  by  4%  sulphuric  acid  to  dextrose  and 
trimethylphloretin  (11),  in.  p.  110-5°  (acetate,  m.  p. 
58 — 60°).  Methylation  of  phloretin  also  gives  II. 
Treatment  of  II  with  acetic  anhydride  and  sodium 
acetate  at  160 — 170°  affords  5  :  7 -d imethoxyA-  B -p  - 
melhoxy ph enyleth ylco nmarm ,  m.  p.  168°  after  sintering 
at  166*5°  (obtained  also  by  methylation  of  the 
known  5  :  7 -dihydroxy-derivative) ,  showing  that  II 
is  2-hydroxy-4  :  0-dimethoxy  phenyl  p- p-methoxy phenyl- 
ethyl  ketone.  This  is  proved  by  reducing  2-hvdroxy- 
4  :  6-dimethoxyphenyl  p - methoxystyry  1  ketone  with 
hydrogen  in  presence  of  platinum  and  alcohol,  whereby 
II  is  formed.  Phloridzin  is,  therefore,  4  :  6-dihydroxy- 
2-glucosidoxyphenyl  p-j)-hydroxvphenylethyl  ketone. 

H.  Burton. 

Manufacture  of  naphthalene  derivatives  [syn¬ 
thesis  of  naphthazarin  from  quinol],  Brit. 
Celanese,  Ltd.,  G.  H.  Ellis,  H.  C.  Olpin,  and  E.  W. 
Kirk.— See  B.,  1929,  935. 

Synthesis  of  alizarin.  V.  I.  Minaev  and  B.  P. 
Eederov. — See  B.,  1929,  936. 

Hystazarin  ethylene  ether.  H.  Raudnitz  [with 
W,  Bohm]  (J.  pr.  Chem.,  1929,  [ii],  123,  284—288).— 
Condensation  of  phthalic  anhydride  with  dihydro- 
benzdioxin  (Ghosh,  J.C.S.,  1915,  107,  1588)  in 
presence  of  a  mixture  of  aluminium  and  sodium 
chlorides  at  130 — 140°,  and  subsequent  vacuum 
sublimation  of  the  neutral  product  formed,  gives 
hystazarin  ethylene  ether  (I),  m.  p.  299 — 300°,  and  a 
small  amount  of  alizarin  ethylene  ether.  These  are 
separated  by  treatment  with  hydrobromic  acid  (d  1*49) 
at  170 — 1S0°,  whereby  I  is  unaffected.  Hydrolysis  of 
I  with  sulphuric  acid  at  200°  causes  migration  of  a 
hydroxyl  group  and  alizarin  is  the  main  product 
obtained.  Hystazarin,  not  melted  at  330°  [diacetate, 
m.  p.  213°  (lit.  205 — 207°)],  is  purified  by  vacuum 
sublimation.  H.  Burton. 

Reduction  potentials  of  various  phenanthrene- 
quinones.  L.  E.  Fieser  (J.  Amer.  Cliem.  Soc.,  1929, 
51,  3101 — 3111). — The  normal  reduction  potentials 
of  43  phenanthrenequinones  have  been  determined  at 
25°  by  titration  with  potassium  ferricyanide,  titanous 
chloride,  tetrabromo-o-benzoquinone,  or  benzoquin- 
one  ( ?)  in  presence  of  (a)  OTA7- hy droch lorie  acid, 


(h)  50%  alcohol,  OTA7  in  hydrochloric  acid  and  0*2Ar 
in  lithium  chloride,  (c)  37%  alcohol,  0*0471/  in  potass¬ 
ium  dihydrogen  phosphate  and  0*047 M  in  disodium 
hydrogen  phosphate,  or  (<£)  95%  alcohol,  0*2Ar  in 
hydrochloric  acid  and  0*2 A7  in  lithium  chloride. 
Comparison  of  the  results  for  phenanthrene-1  :  2-, 
-1  : 4-,  and  -3  : 4-quinones  (and  derivatives)  with  the 
values  for  tho  corresponding  naphthaqui nones  (and 
derivatives)  shows  that  the  former  compounds  have 
the  higher  potentials ;  this  is  attributed  to  the  more 
reactive  naphthalene  (as  compared  with  benzene)  ring 
which  is  joined  to  the  benzoquinone  residue.  The 
values  for  phenanthrene-9  :  10-quinone  are  abnorm¬ 
ally  high,  probably  because  of  a  strain  resulting  from 
the  spatial  configuration  of  the  molecule.  Intro¬ 
duction  of  groups  into  either  the  1-  or  3 -position  of 
the  9  :  10-quinone  causes  the  same  change  in  potential, 
which  is  greater  than  when  the  substituent  is  in  the 

2-  or  4-position.  An  increased  potential  occurs  with 
introduced  nitro-  (most  effective),  cyano-,  keto-, 
carboxy-,  or  sulpho-  (least  effective)  groups,  and  a 
decreased  value  with  m ethoxy-,  hydroxy-,  methyl, 
or  amino-groups.  Introduction  of  a  second  like  sub¬ 
stituent  causes  a  further  increase  or  decrease. 

Oxidation  of  methyl  phenanthrenc- 3-carboxylate, 
m,  p.  97°,  with  chromic  oxide  in  acetic  acid  gives 
methyl  phenanthrene- 0  :  10-quinone-d-carboxylate ,  m.  p. 
212°.  Similar  oxidation  of  3-benzoylphenanthrene 
(from  magnesium  phenyl  bromide  and  phenanthrene- 

3- carboxyl  chloride)  yields  Z-benzoylphenanthrene- 

9  ;  10 -quinone,  m.  p.  205 — 206°.  H.  Burton. 

1  :  2-Benzo-3  :  4-anthraquinone  [2  :  3-benzo- 
phenanthra  quinone] .  L.  F.  Fieser  and  E.  M. 
JDietz  (J.  Amer.  Chem.  Soc.,  1929,  51,  3141 — 3148). 
— o-4-Methoxy- 1  -naphthoylbenzoic  acid,  m.  p.  196— 
197°  (improved  method  of  preparation  given)  (cf. 
Scholl,  Seer,  and  Zincke,  A.,  1921,  i,  677),  is  reduced 
with  zinc  dust  and  sodium  hydroxide  solution  to 
phenyl-4 -me  thoxy-  l-naphthylmethane-2'- carboxylic 
acid,  m.  p.  221 — 223°  (corr.).  This  readily  undergoes 
ring  closure  on  dissolution  in  cold  sulphuric  acid, 
yielding  %-methoxy-l  :  2 -benz- 1 0 -anthrone  [acetyl  deriv¬ 
ative,  m.  p.  197°  (corr.)],  which  is  reduced  by  alumin¬ 
ium  amalgam  and  ammonia  in  alcoholic  suspension 
to  $-methoxy-l  :  2-benzanthracene,  m.  p.  167 — 168° 
(9  :  10 -quinone,  m.  p.  188*5°).  Demethylation  of  this 
with  40%  hydrobromic  acid  in  acetic  acid  affords 
%-hydroxy-l  :  2-benzanthracene,  m.  p.  196 — 205°  (de¬ 
comp.)  [acetate,  m.  p.  129°  (9  :  10-quinone ,  m.  p.  232°)], 
which  with  p-nitrobenzenediazonium  sulphate  in 
acetic  acid  gives  the  ‘k-'p-nttrobenzeneazo-deviv&tive, 
dark  red.  The  moist  azo-compound  is  reduced  by 
stannous  chloride  and  hydrochloric  acid  in  boiling 
butyl  alcohol  to  k-amino-Z-hydroxy- 1 : 2-benzanthracene 
[triacetyl  derivative,  m.  p.  203 — 205°  (corr.) ;  corre¬ 
sponding  methyloxazole,  m.  p.  175*5°].  Oxidation  of 
this  amine  with  chromic  oxide  in  acetic  acid  yields 
1  :  2-benzo-d  :  4-anthraquinone  (I),  m.  p.  262 — 263° 
(corr. ;  some  decomp.),  which  with  zinc  dust,  acetic 
anhydride,  and  sodium  acetate  gives  3  : 4-diacetoxy- 
1  :  2 -benzanthracene,  m.  p.  201°  (corr.)  (9  :  10-quinone , 
m.  p.  198 — 199°).  3  :  4-Dihydroxy- 1  :  2-benzanthra- 
quinone  gives  an  intense  green  coloration  with  boro- 
acetic  anhydride,  indicating  that  one  hydroxyl  group 
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is  adjacent  to  a  quinone  carbonyl  group.  Oxidation 
of  I  with  liydrogen  peroxide  in  acetic  acid  solution 
affords  2-ph-enylnapMkalem-3  :  2 * -dimrboxylic  acid, 
m.  p.  252°  (corr,),  converted  by  treatment  with 
sulphuric  acid  into  1  :  2(or  2  :  Z)-bcnzQfluorenone~ 
4(or  5 )-carboxylic  add,  irt.  p.  288°  (corr.). 

H.  Burton. 

Perylene  and  its  derivatives.  XXV L  A.  Zinke 
and  II.  Kolmayr  (Monatsh.,  1929,  53  and  54,  381 — 
366).— Condensation  of  dibromo-  (I)  or  dieiilo.ro- 
perylene-3  :  10-quinone  (II)  (Zinke  and  others,  A., 
1924,  i,  1080)  with  o-thiolbenzoic  acid  in  presence  of 
amyl  alcohol,  potassium  carbonate,  and  copper 
powder  gives  a  di-{o-mrboxtjphenylihiol)pmjhm- 
3  :  10 -quinone  (red  aqueous  solution).  Attempts  to 
obtain  the  corresponding  thioxanthone  from  this 
afforded  only  amorphous  products.  Bromination  or 
chlorination  in  nitrobenzene  solution  at  100°  regener¬ 
ates  1  or  II.  Similar  condensation  of  1  or  II  with 
anthranilic  acid  affords  an  o-mrboxyanilinoqwrylene- 
3  :  10-quinone,  violet-black ;  one  halogen  atom  is 
replaced  by  hydrogen  during  the  reaction.  Treat¬ 
ment  of  this  acid  with  sulphuric  acid  at  100°  affords 
the  corresponding  acridone ,  reddish-brown.  Orient¬ 
ation  of  the  halogen  atoms  in  I  and  II  is  not  possible 
from  these  results.  H.  Burton. 

Linear  pentacene  series.  XIV.  Pentac ene- 
6  :  43-quinone.  F.  Hernler  and  K.  Sohnuroh 
(Monatsh.,  1929,  53  and  54,  643 — 645 ;  see  this  vol., 
1436). — Oxidation  of  pentacene,  tetrahydropentacene, 
or  the  compound  obtained  by  reduction  of  pentaeene- 
diquinone  with  zinc  dust  and  ammonia  (Seka  and 
Sekora,  A.,  1927,  363)  with  ferric  chloride  in  acetic 
acid  solution  affords  varying  amounts  of  pentacene- 
6  : 13-quinone,  m.  p,  393°  (corr. ;  cf.  Mills  and  Mills, 
J.C.S.,  1912,  101,  2194).  H,  Burton. 

Linear  pentacene  series.  XV.  6  : 13-Dihydr- 
oxypentacene-5  :  7  : 12  : 14-diquinone.  F.  Hern¬ 
ler  and  O.  Sommer  (Monatsh.,  1929,  53  and  54, 
646—650). — 1  :  4-Dihydroxy-p- naphthoic  acid  is  con¬ 
verted  by  prolonged  treatment  with  sulphuric  acid 
at  the  ordinary  temperature  into  6  :  1 3-dihydroxy  - 
pentaeene-5  :  7  :  12  :  14-diquinone  (I),  m.  p.  424° 
(corr.)  (diacetaie,  m.  p.  358°)  (cf.  Hartenstem,  Diss., 
Jena,  1892,  6;  Russig,  A.,  1900,  i,  601).  Attempted 
reduction  of  I  with  zinc  dust,  acetic  anhydride,  and 
sodium  acetate  gives  the  above  diacetate ;  treatment 
with  red  phosphorus  and  liydriodic  acid  has  no  effect. 
Distillation  of  I  over  copper  in  a  current  of  hydrogen 
gives  mainly  unchanged  material,  and  it  is  considered 
that  Russig  *s  tetrahydroxypentaeenequinone  cannot 
be  prepared.  Oxidation  of  I  with  chromic  acid  affords 
unchanged  material  and  water-soluble  products. 
Pentacene-0  :  6  :  7  :  12  :  13  : 14-triquinone  (cf.  Russig, 
lot.  ciL)  is  unknown.  H.  Burton. 

Linear  pentacene  series.  XVI,  Pentacene- 
5:7 : 12 : 14-diquinonedisulphonic  acid  and  tetra- 
hydroxypentacene  -5  :  7  : 12  : 14-diquinone.  F. 
Hernler  and  T.  Bruns  (Monatsh.,  1929,  53  and  54, 
651 — 658). — Sulphonation  of  pentacene-5  :  7  :  12  :  14- 
diquinone  (cf.  Philippi  and  Seka,  A.,  1925,  i,  556) 
with  fuming  sulphuric  acid  (45 — 50%  S03)  at  130° 
in  presence  of  a  small  amount  of  mercury  affords  a 
dlsulphonic  acid  (probably  1  : 8  or  1  ;  11),  darkens  at 


280°,  sinters  about  300°,  softens  about  890°,  and  is 
not  melted  at  500°  (potassium  and  silver  salts). 
Fusion  of  this  acid  with  potassium  hydroxide  at 
180 — 200°  in  presence  or  absence  of  potassium  nitrate 
yields  a  mixture  of  lelrahydroxypmiamxediqmnonw , 
not  melted  at  500°,  partly  separable  by  extraction 
with  ether  or  alcohol.  The  products  give  a  char¬ 
acteristic  red  colour  in  concentrated  sulphuric  acid, 
blue  in  alkaline  solution,  reduced  by  hyposulphite  to 
a  brown  vat.  H.  Burton. 

Linear  pentacene  series.  XVII.  Dinitro-, 
diamino-,  and  dihydroxy-pentacene-5  :  7 : 12  : 14- 
quinones.  G.  Machek  (Monatsh.,  1929,  53  and  54, 
659 — 667), — Nitration  of  pentacene-5  :  7  :  1 2  :  14-di¬ 
quinone  with  nitric  (d  1*51)  and  sulphuric  acids  at 
65°  affords  a  mixture  of  isomeric  dinitro- derivatives 
(I),  decorap.  above  400°  (43T%),  and  (II),  deeomp. 
346 — 350°  (45*8%)  (cf.  Seka  and  Schmidt,  A.,  1927, 
383).  Reduction  of  I  with  alkaline  sodium  hypo¬ 
sulphite  or  sodium  hydrogen  sulphide  solution  yields 
a  dimninopeniacenediquinone  (III),  dark  violet,  de¬ 
eomp.  above  450°;  II  yields  similarly  a  diamino- 
derivative  (IV),  reddish-violet,  decomp.  389 — 390°. 
Decomposition  of  the  diazoninm  salts  from  III  and 
IV  at  100°  gives  the  corresponding  dihydroxy pentacene- 
5  :  7  :  12  :  M-diquinones,  m.  p.  375 — 380°  after  dark¬ 
ening  and  partial  deeomp.  at  320°,  and  304—305° 
after  darkening  and  partial  deeomp.  at  270°,  re¬ 
spectively.  All  the  above  derivatives  can  be  sub¬ 
limed  at  270 — 310*70*02 — 0*05  mm.  The  positions 
of  the  substituents  in  these  derivatives  are  probably 
I  :  8  and  1  :  11.  H,  Burton. 


Constituents  of  kawa  root.  IX.  Synthesis  of 
yangonin.  W,  Borsch e  and  0.  K.  Bodenstein 
(Bcr.,  1929,  62,  [2?],  2515 — 2523;  cf.  this  vol,,  442). — 
Yangonic  acid,  m.  p.  123—124°  (deeomp.),  obtained 
according  to  Winzheimer  {A.,  1908,  i,  805),  is  converted 
by  diazomethane  into  its  methyl  ester,  C15H10O5,  m.  p. 
78*5°,  which  loses  methyl  alcohol  when  boiled  with 
acetic  anhydride  and  yields  acetylyangonolactone, 

C0<^CH=— Cr7°  (R=OMc-C8H,,-CH:CH-),  m.  p. 


133°,  obtained  but  not  investigated  by  Winzheimer ; 
the  compound  is  prepared  also  from  yangonic  acid 
and  boiling  acetic  anhydride.  It  is  converted  by 
methyl  alcohol  at  100°  or  by  methyl-alcoholic  potass¬ 
ium  hydroxide  at  the  atmospheric  temperature  into 
yangonolaetone,  m.  p.  238°,  from  which  yangonin  is 
derived  by  the  action  of  ethereal  diazomethane  or  of 
methyl  sulphate  and  sodium  hydroxide. 

Ethyl  acetonediearboxylate,  sodium,  and  p-meth- 
oxycinnamyl  chloride  in  ether  afford  ethyl  a-p -melhr 
oxycinnamylacetoiie-ax’dimrboxylale , 
C02Et*CH2*C0*CHR*C02Et,  m.  p,  51—52°  {copper 
compound,  m.  p.  138— 140°),  which,  when  heated 
with  acetic  anhydride,  gives  a  mixture  of  ethyl  acetyl - 
imyangonolactone^mrboxylate, 

0Ac'C<p|*o  m-  P*  >  aud  attlifl— 

yanqonolarton £-3  carboxylate,  <  'Q’Cj  q  J  j \^>0 , 


m.  p.  104 — 105°.  Treatment  of  the  mixture  of 
aeetylated  esters  with  methyl-alcoholic  sodium  hydr¬ 
oxide  affords  ethyl  yangonolactone-S-mrboxylate,  orange 
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prisms  or  golden-brown  rhombs,  m.  p.  149 — 150% 
hydrolysed  to  the  corresponding  acids  O15H12O0,  m,  p. 
212 — 215°  (decomp.).  Decarboxylation  of  the  add 
in  boiling  nitrobenzene  gives  yangonolactone,  in.  p« 
23S — 239°, 

On  an  isolated  occasion,  treatment  of  yangonic 
add  with  boiling  acetic  anhydride  gave  acetylim- 
yangonolactones  ClfiH1405,  m.  p.  185 — 180°,  which  is 
stable  towards  cold  alkali  hydroxide  solution,  but 
converted  by  boiling  10%  sodium  hydroxide  into 
yangonolactone.  In  alkaline  solution  it  is  hydro¬ 
genated  in  presence  of  colloidal  palladium  to  acetyl- 

dihydroimyangonolactoms  ( 1)  OAc*C^qjj*qj^#^>0 

(R' = OMe*CaH4* CH2‘CH2) ,  m.  p.  107—108°.  "Hydro¬ 
genation  of  acet3?lyangonolactone  suspended  in  methyl 
alcohol  in  presence  of  colloidal  ^palladium  affords 

dikydroyangonolactom,  '’'FTR^O, »  m-  P* 

181— 182%  converted  by  methyl  sulphate  and  sodium 
hydroxide  into  dihydroyangonin,  m.  p.  101 — 103°. 

H.  Wren. 

Constitution  of  santonin.  I.  Synthesis  of 
dl- santonons  acid.  G.  R.  Clemo,  R.  D.  Haworth, 
and  E.  Walton  (J.C.S.,  1929,  2368— 2387).— Earlier 
form u lie  for  santonin  are  critically  discussed  and  a  new 
formula  (I)  is  advanced  which  conforms  bettor  with 
its  chemical  properties  and  with  modern,  views  of 
structural  units  (isoprene  units  forming  a  farnesene 
skeleton),  Santanin  thus  falls  in  the  selinene  group 
of  sesquiterpenes.  Its  conversions  into  desmotropo- 
santonin  (II)  and  dl-santonous  acid  (III)  are 


CMo  CH*  Mo  CH2 

^ CHMe  CHMq 

/|\  /CH-O'CO  LA  /CH-O-CO 

HC  Me  (JH2  V4  Mo  CHa  (TT.) 

Me  CHj 

HO. f'Vt  %H-CHMe-ObaH 
UL  yOEt 
Ale  CBL 


(ni.) 


considered  to  involve  the  migration  of  the  methyl 
group  attached  to  the  quaternary  carbon  atom 
together  with  the  wandering  of  a  nuclear  hydrogen 
atom.  The  following  investigations  have  led  to  the 
synthesis  of  III  :  m-xylene,  p-cyanoethyl  p-toluene- 
sulphonate,  and  powdered  aluminium  chloride  when 
boiled  together  yielded  (3-2  :  4 -dimethylphenylpropio- 
nitriles  b.  p.  264 — 267°/760%  which  by  hydrotysis  with 
methyl- alcoholic  potassium  hydroxide  gave  (3-2  ;  4-di- 
mcthylphcnylpropionic  acid,  m.  p.  106°.  Similar 
experiments  with  p-xylene  gave  identical  compounds 
owing  to  migration  of  a  methyl  group.  Slow  addition 
of  aluminium  chloride  to  jBxylyl  methyl  ether  and 
acetyl  chloride  in  light  petroleum  solution  formed 
4~methazy-2  :  5 -diinethyl(icelophemne,  m.  p,  78 — 79°. 
p-Xylenol,  aluminium  chloride,  and  liquid  hydro¬ 
cyanic  acid  reacted  in  dry  benzene ;  subsequent  steam  - 
distillation  gave  G-hydroxv-2  :  5-dimethylbenzalde- 
hyde,  m.  p.  62°,  4-hydroxy~2 : 5-dimethylbenzalde- 
hyde,  m.  p.  132 — 133°,  and  di- (4-hydroxy -2  ;  5- 
dimethylphenyl)acetomtrile}  m,  p,  250°  (methyl  ethert 


ra.  p.  190°).  4- Hydroxy -2  :  5-dimethylbenzaldehydo 
condensed  with  malonic  acid  in  hot  pyridine  solution 
containing  a  little  piperidine  to  form  4-hydroxy-2  ;  5- 
dimethylc i mmm ic  acid,  m.  p.  223 — 225°  (acetyl  deriv¬ 
ative,  m.  p.  168—169°).  Methyl  sulphate  and 
methyl -alcoholic  potassium  hydroxide  converted  it 
into  4-methoxy-2  :  D-dimethyWenzatdehyde$  b.  p.  147 — 
149°/12  mm.,  m.  p.  34°  (corresponding  acids  m.  p. 
163 — 165°),  which  with  malonic  acid,  pyridine,  and 
piperidine  at  100°  gave  4-methoxy-2 :  ^-dimethyl- 
cinnamic  adds  m*  P*  200 — 202°.  This  was  reduced  by 
sodium  amalgam  in  5%  sodium  hydroxide  solution 
to  $-4-methozy-2  ;  5-dimethylphmylpropionic  acid ,  m.  p. 
120 — 121°,  from  which  the  corresponding  chloride, 
b.  p.  171°/12  mm.,  m.  p.  34°,  was  obtained,  using 
thionyl  chloride.  Heating  the  chloride  with  alumin¬ 
ium  chloride  and  light  petroleum  gave  6-methoxy- 
4  :  l-dimethyl-%-hydrindoms  m.  p.  162 — 164°,  whilst 
$-4-methoxy-2  :  5  -d  ime  thylphenylp  rop  ion- an  Hide  and 
- amide  (3-6ro/no-derivative,  in.  p.  152°),  m,  p.  134 — 135° 
and  127 — 128°,  respectively,  were  formed  normally. 
Treatment  of  the  amide  with  sodium  hypochlorite 
solution  etc.  led  to  (3-4-methoxy-2 : 5-dimethyl- 
p heny lethy lam ine,  b.  p.  120 — I22°/0*25  ram.  [hydro¬ 
chlorides  p.  212 — 215°  (deeomp.) ;  acetyl  derivative, 
m.  p*  147 — 148°],  accompanied  by  a  little  methyl 
$-4-methoxy-2  :  b-dimethylphenyleihylcarbamate,  b.  p. 
175 — 185°/l2  nun,,  ra.  p.  57*5°.  $-4- 31  ethoxy -2  :  5- 

d imethylphenyle thy l  alcohols  b.  p.  125 — 126°/0*25  mm. 
(corresponding  phenylcarbamaits  ra.  p.  110°),  isolated 
from  the  foregoing  ethylaminc  by  interaction  with 
sodium  nitrite  in  dilute  acetic  acid  solution,  gave  with 
45%  aqueous  hydrobromic  acid  $-4-methoxy-2  :  5-di- 
methylphenylethyl  bromides  b.  p.  128 — 130°/1  mm., 
which  with  ethyl  sodiomalonate  formed  ethyl  |3~4- 
methozy-2  :  5 -dimethylphe?iylethylmalo?mt&s  b.  p.  185°/ 
0*25  mm.,  whence  by  hydrolysis  with  methyl-alcoholic 
potassium  hydroxide  the  corresponding  ethylmalomc 
acids  m.  p.  145°  (deeomp.),  and  y-4-methozy-2  :  5-di- 
mcthylphemjlb  u  tyric  acids  m.  p.  101—102°  (also 
formed  by  Clemmensen  reduction  of  p-4 -methoxy- 
2  :  b-dimeihylbenzoylprop  ion  ic  acids  m.  p.  131°,  ob¬ 
tained  by  the  interaction  of  p-xylyl  methyl  ether, 
aluminium  chloride,  succinic  anhydride,  and  benzene), 
were  prepared  successively.  Brief  heating  of  the 
foregoing  butyric  acid  with  concentrated  sulphuric 
acid  afforded  1  -keto-1  -methoxy-b  :  8 -dimethyl-1  :  2 : 3  : 4- 
tetrahydronaphthalemt  m.  p.  63 — 64°  (dibromo- deriv¬ 
ative,  by  bromination  in  chloroform,  m.  p.  93°),  which 
condensed  with  amyl  nitrite  in  other  containing 
potassium  ethoxide  to  give  2-monitroso-l-keto-l - 
methoxy-b  :  8  -  dimethyl  - 1  :  2  :  3  :  4  « tetrahydronaphth  - 
alenCs  m.  p.  170—180°  (deeomp.). 

$A-Methoxy-2  :  b-dimeihylbenzoylmrylic  acids  m*  p. 
156 — 157%  from  aluminium  chloride,  p-xylyl  methyl 
ether,  maleic  anhydride,  and  light  petroleum,  at  70% 
gave  with  hydrogen  bromide  in  acetic  acid  a -bromo* 
(3-4 -methoxy-2  :  b-dimethylhenzoylpropionic  acids  m.  p. 
144 — 147°  (ethyl  ester,  m.  p.  90 — 91°).  The  corre¬ 
sponding  ethyl  a-chloro-e ster,  m.  p.  89 — 90°,  was 
prepared  analogously;  amalgamated  zinc  and  hydro¬ 
chloric  acid  converted  it  into  y»4-methoxy-2  ;  5-di¬ 
me  thylphenylbu tyric  acid,  whilst  condensation  with 
ethyl  sodiomalonate  led  to  ethyl  y-4-methoxy-2  :  b-di- 
inethylbetizoyljyropatie-oLTLfi - tricarboxylales  an  oil,  hydro- 
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lysed  by  methyl-alcoholic  potassium  hydroxide  to  the 
related  acid.  The  last  compound,  when  (a)  heated  at 
160°,  gave  yA~mcthoxy-2  :  o-dimethylbenzoylpropam* 
cL$-dica  rboxyl  ic  anhydride,  m.  p.  152 — 153°,  by 
elimination  of  carbon  dioxide  (corresponding  acid,  ra.  p, 
148 — 150°),  (b)  reduced  by  amalgamated  zinc  and 
hydrochloric  acid,  formed  $*4-methozy-2  :  o-dimethyl- 
phenyhthyhuccinic  acid ,  ra.  p.  140 — 142°,  which  with 
sulphuric  acid  gave  1 -methozy-l-keto~5  :  8 -dimethyl- 
1:2:3:  44etrahydro?iaphthyl-2-acetic  acid,  m.  p.  143— 
145°,  from  which,  by  Clcramensen  reduction, 
7 -methozy-5  :  8-dimeihyl-l  :  2  :  3  :  4 -tetrahydronaphthyl™ 
2 -acetic  acid,  m,  p,  130 — 131°,  was  obtained.  Brief 
heating  of  this  raethoxy-acid  with  hydriodic  acid  gave 
the  related  1 -hydroxy -acid  (norsantonom  acid),  m.  p. 
163—164°. 

Ethyl  a-ehloro-p-4-methoxy-2  : 5-dimethylbenzoyl- 
propionate  and  ethyl  sodioraethylmalonate  interacted 
to  give  ethyl  B-4:-methoxy~2  : 5-dimethylbenzoylbutane- 
$$y4ricarboxylate,  m.  p.  99°,  b.  p.  (with  slight  decorap.) 
220°/0*  1  mm.,  hydrolysis  of  which  with  methyl-alcoholic 
potassium  hydroxide  gave  4-methoxy-2  :  5-dimethyl- 
acetophenone  and  the  two  racemic  forms  of  8-4 -meih- 
oxy-2  5 ~d imethylbenzoylbutan e-$y-d icarboxyli c  acid , 
m.  p.  155 — 162°,  resolved  by  crystallisation  from 
alcohol  into  mainly  one  form  of  the  acid,  m.  p.  163 — 
168°.  Clemmensen  reduction  of  the  acid  mixture  of 
m.  p.  155 — 162°  gave  small  yields  of  an  unknown  acid, 
ra.  p.  181—182°,  along  with  a(&-4-methoxy-2  :  5 -di- 
metJiylpkenylctiiyl}-(x  -meihylmccinic  acid  (two  forms  : 
in.  p,  169—171°  and  130—132°,  respectively).  Either 
of  the  two  preceding  acids  when  warmed  with  sul¬ 
phuric  acid  gave  a  lactone,  m,  p.  160 — 162°,  alkaline 
hydrolysis  of  which  produced  a  mixture  of  the  two 
racemic  forms  of  a-" -methoxy- 1  -kelo-5  :  S-dimeihyl- 
1:2:3:  i4etrahydronaphthyl-2-propiomc  acid,  m.  p. 
105—115°.  Clemmensen  reductions  of  this  mixture 
afforded  the  two  possible  racemic  forms  of  dB-san- 
tonous  acid  methyl  ether,  m.  p.  97 — 110°;  these  by 
boiling  with  hydriodic  acid  gave  aB-santonous  acid, 
m.  p*  150 — 152°  (ethyl  ester,  m.  p.  125°),  identical 
with  santonous  acid  and  its  ester  from  santonin. 

Attempts  to  condense  (i-methoxy-2  :  5 -dimethyl- 
phenylethyl  bromide  with  ethyl  sodiopropane-  aa  (3- 
tricarboxylate  yielded  two  products,  b.  p.  135 — 150°/ 
12  ram.  and  b.  p.  235 — 250°/12  mm.  Treatment  of 
the  former  with  methyl-alcoholic  potassium  hydroxide 
gave  4-meihoxy-2  :  5-dimethylstyrene( !),  b.  p.  120°/ 
12  mm. 

An  improved  preparation  of  p-xylene  and  p-xylenol 
from  p-xylidine  is  described  incidentally. 

R.  J,  W.  Le  Fevre. 

Cryoscopic  measurements  with  caoutchouc 
solutions  and  the  separation  of  mixed  phases 
from  solutions  of  caoutchouc  in  benzene.  IX. 
R.  Pijmmerer,  A.  Akoriessek,  and  W.  Gundel  (Ber., 
1929,  62,  [B],  2628—2636;  cf.  A.,  1928,  793).— Re¬ 
examination  of  the  mol.  wt,  of  caoutchouc  in  camphor 
shows  that  the  hydrocarbon  is  not  cracked  at  the 
high  temperature  (or  cracking  is  complete  within 
5  min.),  that  melting  camphor  is  not  tf  catalytically  ” 
decomposed  by  caoutchouc  and  guttapercha,  and  that 
the  depressions  of  the  f.  p.  cannot  be  attributed  to 
products  of  decomposition  of  oxygenated  impurities 
in  the  caoutchouc,  since  camphor  can  be  almost 


quantitatively  sublimed  from  the  mixture  and  is 
found  practically  unchanged  in  m.  p.  Re-determin¬ 
ation  of  the  moL  wt»  of  caoutchouc  in  menthol  in 
an  apparatus  designed  to  examine  the  effect  of  delay 
in  crystallisation  gives  values  higher  than  those 
observed  previously,  which  indicate  the  presence  of 
16 — 24  isoprene  residues.  Examination  of  sol  caout¬ 
chouc  in.  freezing  benzene  gives  very  varying  results 
(mol.  wt.  1500 — 8000)  due  to  the  separation  of 
caoutchouc  with  the  solid  phase.  No  value  can 
therefore  be  placed  on  determinations  in  benzene. 
In  menthol,  the  variations  are  less  marked,  but  more 
considerable  than  is  usual,  whereas  in  camphor  the 
depressions  proceed  strictly  stoicheiometrically  and 
give  almost  the  same  values  (about  1200)  as  the 
experiments  in  menthol.  H.  Wren. 

Iodine  and  oxygen  values  of  sol  and  gel 
caoutchouc,  X.  R.  Bummeree  and  F.  J.  Mann 
(Ber.,  1929,  62,  [B],  2636— 2647).— The  iodine 
value  is  determined  by  means  of  iodine  chloride  in 
anhydrous  chloroform,  excess  of  the  reagent  being 
converted  into  iodine  by  addition  of  finely-divided 
potassium  iodide.  The  acid  liberated  during  the 
Wijs  reaction  is  determined  by  a**  dry  ”  method,  which 
consists  in  removing  excess  of  iodine  chloride  in  a 
parallel  experiment  by  silver  powder,  distilling  about 
half  of  the  chloroform  at  about  20°/70  min.  into  an 
excess  of  0*lAr~sodium  hydroxide,  and  titrating  the 
excess  of  the  latter,  and  by  a  “  wet”  method  in  which 
the  mixture  remaining  after  use  of  thiosulphate  is 
titrated  directly  with  (M2\r-sodium  hydroxide  in 
presence  of  phenolphthalein.  It  is  immaterial 
whether  the  experiment  be  performed  at  0°  or  the 
ordinary  temperature;  the  mixture  is  preserved  for 
6  or  72  hrs.,  and  the  solution  contains  0*7  or  0*2%  of 
caoutchouc.  Addition  of  pyridine  to  sol  caoutchouc 
(as  offset  against  the  nitrogenous  impurities  of  gel 
caoutchouc)  is  without  influence.  The  oxygen 
value  is  determined  by  means  of  perbenzoie  acid  in 
chloroform,  the  operation  being  complete  within 
48  hrs.  Sol  and  gel.  caoutchoucs  from  latex, "  re  vertex,” 
crepe,  and  smoked  sheet  are  employed  (cf.  A.,  1927, 
1193  ;  B.,  1928,  793).  Sol  caoutchouc  from  latex  and 
revertex  gives  almost  the  theoretical  iodine  values 
calculated  for  the  absorption  of  1  mol.  of  iodine  per 
C5H8  group  (denominated  100%).  For  sol  caoutchouc 
from  crepe  or  smoked  sheet  the  values  97*6%  and 
98*3%  are  observed.  Halogen  acid  is  not  found  in  the 
chloroform.  The  oxygen  values  are  5 — 6%.  below 
the  iodine  values.  For  gel  caoutchouc  from  latex, 
revertex,  and  crepe  the  iodine  values  108*6 — 110*3% 
and  oxygen  values  98*25 — 100*5%  are  observed. 
Gel  caoutchoucs  differ  fundamentally  from  the  sol 
products  in  that  they  evolve  halogen  acid  in  indifferent 
media.  If  it  is  assumed  that  the  acid  is  formed  by 
substitution,  and  1  raol.  of  iodine  is  deducted  for  each 
mol.  of  hydrogen  halide,  the  iodine  value  is  almost 
exactly  100%,  and  the  actual  number  of  double 
linkings  is  identical  in  sol  and  gel  caoutchouc.  The 
"  dry  acid  value  ”  of  gel  caoutchouc  ^  is  about  5% 
of  the  added  halogen.  If  a  correction  based  on 
the  “  wet  acid  value  ”  (deduction  of  1  mol.  of 
iodine  for  2  mols.  of  hydrogen  halide)  is  applied  to  the 
iodine  values,  the  corrected  figure  for  all  four  pairs 
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of  sol  and  gel  caoutchouc  is  almost  identical  with  the 
oxygen  value. 

If  the  sol  caoutcliouc-iodino  solution  is  treated  with 
water,  6—7%  of  the  added  halogen  is  eliminated  as 
hydrogen  halide  which  must  be  due  to  hydrolysis  or 
ring  formation  [cf.  the  behaviour  of  hentriacontene 
dibromide  towards  alcohol  (this  vol.,  1420)], 

The  original  communication  should  be  consulted  for 
the  detailed  consideration  of  the  theoretical  aspects 
of  the  experiments.  H.  Week. 

Modified  Curtins  reaction.  IV.  Degradation 
of  perhydronorbixin.  0,  Naegeli  and  P.  Len- 
dorff  (Helv.  Chilli,  Acta,  1929,  12,  894— 899).— 
Perhydronorbixin  is  converted  by  thionyl  chloride 
into  the  acid  chloride ;  this  is  treated  with  sodium 
azide,  and  the  product  is  decomposed  with  hydro¬ 
chloric  acid  (cf.  this  vol.,  540).  The  main  product  is 
bizaminc  hydrochbride,  an  amorphous  powder,  sinter¬ 
ing  at  147°  (chbroplatinate,  sintering  at  208°;  cMoro- 
mutate,  decomp.  65—70° ;  dkarbamido-deviv&tive, 
pasty),  accompanied  by  a  mixture  of  u-aminocarb- 
oxylic  acids,  from  which  a  chloroplatinate  is  obtain¬ 
able.  B,  K.  Callow. 

Conjugated  unsaturated  compounds,  X.  The 
ethylene  group  as  chromophore,  R,  Kuhn  and 
A.  Winterstbin  (Helv,  Chim.  Acta,  1929,  12, 
899 — 903). — A  reply  to  Faltis  and  Vieboek  (this  vol., 
575).  The  intense  colour  of  bixin  is  sufficiently 
accounted  for  by  the  cumulative  effect  of  the  nine 
conjugated  unsaturated  linkings  and  the  two  carboxyl 
groups  in  the  formula  proposed  (A.,  1928,  869).  The 
colours  of  a-crocetin,  norbixin,  and  bixin  are  com¬ 
parable,  respectively,  with  those  of  ao-diphenyltetra- 
decahcptaeno,  ap-diphenylhexadecaoctaene  (A.,  1928, 
281),  and  with  that  to  be  expected  in  the  next  member 
of  the  series.  Evidence  is  brought  forward  in  support 
of  the  chromophoric  equivalence  of  the  phenyl  and 
carboxyl  groups.  The  formula  of  Faltis  and  Vieboek 
would  correspond  with  a  blue-black  substance. 

R,  K,  Callow. 

Conjugated  unsaturated  compounds.  XI. 
Bixin  and  its  degradation  to  bixane.  B.  Kuhn 
and  L.  Ehmann  (Helv.  Chim.  Acta,  1929,  12,  904 — 
915). — A  further  reply  to  Faltis  and  Vieboek  (this 
vol.,  575).  In  support  of  the  formula  C2cH30O4  for 
bixin  new  analytical  data  and  molecular  reiractivities 
are  given.  The  formula  is  also  supported  by  the 
number  of  methyl  groups  determined  (this  vol.,  425), 
and  by  the  isomerisation  phenomena  (Karrer  and 
others,  this  vol.,  1075). 

Details  are  given  of  an  improved  method  of  ex¬ 
traction.  of  bixin  from  the  seeds  of  Bit ta  Orellana.  Per- 
hydrobixin,  b.  p.  224°/0*30  mm.,  df  0*9368,  nj?  1*4615, 
is  obtained  by  hydrogenation  of  bixin  in  presence 
of  platinum  oxide-platinum- black,  and  is  hydrolysed 
to  perhydronorbixin,  b.  p,  227°/0*03  mm.,  245-5°/ 
0*24  mm.,  df  0*9528— 0*9561,  1*4685—1*4678, 

which  is  esterified  to  perhydromethylbixin,  b.  p. 
219°/0*55  mm.,  df  0*9234,  ?if>  1*4658.  Reduction  of 
perhydromethylbixin  with  sodium  in  amyl  alcohol 
yields  the  glycol,  a^dihydroxyb ixane,  b.  p.  198°/ 
0*12  mm.,  and  an  acid  substance,  b.  p,  281 — 285°/ 
0*32  mm,,  nf  1*4675.  The  glycol  is  converted  bv 
heating  in  a  scaled  tube  with  hydrobromic  acid 


into  the  oily  dibromo* compound,  which  is  reduced  by 
a  zinc-copper  couple  in  60%  acetic  acid  to  the  hydro¬ 
carbon  bixane  (tetramelhyleicosane) ,  b,  p.  162°/0*52  mm., 
df  0*8054,  1*4502.  The  b.  p.  of  this  hydrocarbon  is 

concordant  with  its  formulation  as  a  homologue  of 
farnesane  and  phytane.  Reduction  of  perhydrobixin 
yields  an  oil,  b.  p.  254°/0*53  mm.,  from  which  a  cyclic 
hydrocarbon,  CnH2„,  m.  p.  66°,  is  obtained  in  1%  yield 
by  boiling  with  acetic  anhydride.  B.  K.  Callow. 

Strophanthin.  XVII.  Dehydration  and 
lactone  cleavage  in  isosirophanthic  acid  deriv¬ 
atives.  W.  .A.  Jacobs  and  E.  L.  (Justus  (J.  Biol. 
Chem,,  1929,  84,  183— 190)  —  p-wStroplianthic 

lactone  acid  (A.,  1927,  1194)  when  heated  with 
acetic  anhydride  and  acetyl  chloride,  gave  an  mihydro - 
anhydride  acetate,  m.  p.  280—281°,  which, 

when  hydrolysed  with  sodium  hydroxide,  neutralised 
3  equivalents  of  alkali  and  yielded  an  mid , 
m.  p.  230—232°  (dimethyl  ester,  m.  p.  199—200  , 
[ajf  —28*0°  in  methyl  alcohol) ;  treatment  of  the 
anhydride  with  methyl-alcoholic  hydrogen  chloride 
gave  the  acetate  of  the  above  ester,  m.  p.  170—171°. 
The  ester  was  hydrogenated  to  give  a  saturated  ester, 
C25H30O7,  m.  p.  229—231°.  The  reaction  is  explained 
by  cleavage  of  the  unstable  lactone  ring,  the  liberated 
carboxyl  forming  a  succinic  anhydride  with  the 
carboxyl  already  free;  the  liberated  hydroxyl  is 
removed  with  introduction  of  a  double  linking  and 
the  second  hydroxyl  is  acetylated  (compare  formulae, 
A.,  1928,  1376).  The  explanation  is  confirmed  by 
the  fact  that  the  action  of  acetic  anhydride  and 
acetyl  chloride  on  the  methyl  ester  of  P-isostro- 
phanthic  lactone  acid  leads  only  to  the  acetate, 
026Hm08,  m.  p.  235 — 237°.  Also  the  prolonged 
action  of  methyl-alcoholic  hydrogen  chloride  on 
p-i50strophanthie  lactone  acid  leads  to  an  unsaturated 
dimethyl  ester,  C25HM07,  mu  p.  154 — 155°,  [a]ff  +90° 
in  methyl  alcohol,  the  isomerism  of  which  with  the 
ester  described  above  is  explained  by  the  fact  that 
it  belongs  to  the  S-iaostrophanthie  acid  series  (A., 
1927,  1194).  The  tester  was  unchanged  by  heating 
with  methyl- alcoholic  hydrogen  chloride,  as  was  the 
d-ester  after  alkaline  hydrolysis  and  re-esterification; 
the  isomerisation  must  therefore  involve  carbon  atom 
6  (formulas,  loc,  cit.)  and.  have  occurred  prior  to  the 
opening  of  the  lactone  ring.  C.  R.  Hakington. 

Fungi  resins.  N.  Froschl  and  J.  Zellner 
(Monatsh.,  1929,  53  and  54,  146 — 152 ). — Hydrolysis 
of  Lentinus  squamosus,  Schroet.,  with  alcoholic  potass¬ 
ium  hydroxide  and  separation  of  the  reaction  mixture 
into  (a)  ether-soluble,  (b)  water-soluble,  and  (c)  ether- 
and  water-insoluble  gelatinous  products  gives  (a)  a 
sterol-like  substance,  m.  p.  152—154°,  (6)  amorphous 
acidic  substances,  and  (c)  resin  acids  and  a  neutral 
substance  (termed  lentinol),  027H4|03j  m.  p.  265°  after 
darkening  at  250°  (triacekjl  derivative,  m.  p.  227 — 
228°).  This  gives  an  olive-brown  coloration  with 
Liebermann’s  reagent  and  belongs  to  the  resinol 
group.  The  alcoholic  extract  of  the  fungus  contains 
the  major  part  of  the  resin ;  this  is  separated  into 
lentinol  and  resin  acids.  The  resin  from  Hypholoma 
fasciculare,  Huds.,  is  separated  as  above  into  (a)  a 
small  amount  of  a  substance,  m.  p.  173°,  (6)  acid 
products,  and  (c)  a  substance,  m.  p.  148 — 150°  (cf. 
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A.,  1912,  ii,  195).  The  resin  acid  fraction  from 
Polyporus  pinicola ,  Fr.  (Hartmann  and  Zellner,  this 
vol.,  108),  contains  two  isomeric  acids,  m.  p,  208 ‘5° 
after  slight  coloration  at  198°,  [a ]f  +35*7°  in  alcohol, 
and  m.  p.  271°  after  darkening  at  265°,  [<xf>  +23*4° 
in  alcohol,  termed  a-  and  8 -pinicolic  acids,  respectively. 

H.  Burton. 

Breins  from  Manila  elemi  resin.  A.  Rollett 
(Monatsh.,  1929,  63  and  54,  231 — 236). — The  com¬ 
mercial  resin  is  freed  from  essential  oil  by  steam  - 
distillation  and  then  extracted  with  alcohol  The 
residue  from  this  extract  deposits  the  brein  B,  m.  p. 
180—190°,  of  Yesterberg  (A.,  1906,  i,  686).  The 
residue  from  this  contains  brein  (I),  C30H50O2( + EtOH) , 
m.  p.  218 — 219°  [cf.  loc.  cit. ;  dibenzoyl  derivative 
(+EtOH),  m.  p.  (alcohol-free)  209— 210s],  obtained 
crystalline  from  an  acetic  acid  solution,  or  as  the 
acetyl  derivative,  m.  p.  195°,  by  acetylation  with 
acetic  anhydride.  Oxidation  of  I  with  chromic  and 
acetic  acids  gives  a  small  amount  of  a  substance, 
CmH4802,  m.  p.  161 — 163°  [oxime,  m.  p.  246—248° 
(decomp.)],  probably  a  keto-aleohol.  H.  Burton. 

Constitution  of  resins.  I.  Boswellic  acid 
from  olibanum  (frankincense).  K.  Bbaucourt 
(Monatsh.,  1929,  53  and  54,  897— 913).— Boswellic 
acid  (I),  C32H5204,  m.  p.  150—151°  after  sintering  at 
142°  (Tschirch  and  Halbey,  A.,  1899,  i,  69),  on  dis¬ 
tillation  at  245 — 260°  (bath)/0*2  mm.  gives  acetic 
acid,  an  acid,  m.  p.  95—98°  after  sintering  at  80°, 
isomeric  with  I,  and  a  hydrocarbon  (II),  C30H48l  m.  p. 
126 — 127°,  [a] }fB  +183°  in  benzene  (crystallographic 
data  given).  The  presence  of  one  double  linking  in 
II  is  shown  by  bromine  and  perbenzoic  acid  titrations, 
and  by  catalytic  reduction  in  presence  of  platinum  - 
black  or  platinum  oxide  and  amyl  ether.  The  reduc¬ 
tion  product  has  m.  p.  112 — 120°,  and  is  probably 
a  mixture.  H,  Burton. 

Behaviour  of  saturated  di-  and  tri-cyclic 
terpene  hydrocarbons  towards  catalytic  re¬ 
duction  and  dehydrogenation.  N.  D.  ZEUNSKI 
and  R.  J.  Levina  (Annalen,  1929,  476,  80—70).— 
Reduction  of  di-  and  tri-cyclic  terpenes  containing 
a  trimethylene  ring  with  hydrogen  and  platinised 
charcoal  at  180°  readily  causes  fission  of  this  ring 
(cf.  Zelinski,  A.,  1913,  i,  254).  Thus  carane  gives 
p-raenthane,  cydofe nchene  gives  tsobornylane  ident¬ 
ical  with  the  product  obtained  by  reduction  of 
a-fenchene,  whilst  tricyclene  yields  camphane.  Cat¬ 
alytic  dehydrogenation  with  platinised  charcoal  at 
300°  in  a  current  of  carbon  dioxide  causes  similar 
ring  fission  with  the  formation  of  an  unsaturated 
hydrocarbon  which,  if  hydroaromatic,  is  further 
dehydrogenated  to  the  corresponding  benzene  deriv¬ 
ative.  Thus  carane  yields  p-eymene,  but  thujane 
gives  only  a  hydrocarbon,  C10H18,  b.  p.  163*5 — 164*5°, 
n21  1*4452,  which,  may  be  1  : 2-dim  ethyl  3-Mopropyl- 
ideneci/cfopentane,  1  :  2-dimethyl  3-isopropylA2-  .  or 
1  :  3-dimethyl3-?5opropylA1-cyc/opentene.  Similar 
fission  of  a  te  tram  ethylene  ring  occurs,  but  less 
readily,  pinane  giving  mainly  p-eymene  (oxidised  to 
terephthalic  acid),  but  the  pentamethylene  ring^  in 
fenchane  or  fsobornylane  is  unattacked.  Similar 
dehydrogenation  of  cyeWenehene  causes  partial 


fission  of  the  trimefcbylene  ring,  giving  a  mixture  of 
«-  and  p-fenehenes.  J.  W.  Baker. 

Higher  terpene  compounds.  XL.  Constitu¬ 
tion  of  elemol.  L.  Ruzicka,  A.  G.  van  Veen  [and, 
in  part,  D.  Korver,  J.  van  bbr  Kamp,  and  H,  J. 
Wigman]  (Annalen,  1929,  476,  70— 112).— Further 
details  concerning  the  structure  of  elemol  and  its 
degradation  products  (cf.  A,,  1926,  1148)  have  been 
elucidated,  and  on  the  basis  of  the  results,  which  are 
briefly  summarised  below,  the  structure  I  is  suggested 
for  elemol.  Catalytic  dehydrogenation  of  elemenc 
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with  sulphur  at  140—160°  and  removal  of  the  thio- 
naphthen  derivative  obtained  by  fractionation  of  the 
picrates  and  treatment  with  mercuric  acetate  in 
alcohol  yields  eudalene,  which,  together  with  an 
azulene,  is  obtained  in  25%  yield  by  two  successive 
dehydrogenations  with  selenium  at  280°,  cyclisation 
of  the  side-chains  occurring  to  form  a  second  ring. 
Attempts  to  effect  dehydrogenation  of  tetrahydro- 
elemene  to  the  corresponding  benzene  hydrocarbon 
were  unsuccessful  with  a  palladised-charcoal  catalyst 
which  was  effective  with  hexahydrozingiberene.  The 
formation  of  two  isomeric  tetrahydroelemenes  (loc. 
cit)  by  elimination  of  water  (or  hydrogen  chloride) 
from  te  trahydroelem ol  (or  its  chloride)  receives  sup¬ 
port  from  the  observation  that  elimination  of  hydro¬ 
gen  chloride  from  8-chloro-p-menthane  occurs  in  both 
possible  directions,  ozonolysis  of  the  product  giving 
formaldehyde,  acetone,  and  ketones  which  are  further 
oxidised  by  hypobromite  to  hexahydro-p-toluic  and 
P-methyladipic  acids.  The  mixed  tetrahydroelemenes 
obtained  either  by  the  action  of  (1)  95%  formic  acid 
or  magnesium  phenyl  bromide  on  tetrahydroelemol 
or  (2)  methyl-alcoholic  potassium  hydroxide  or  aniline 
on  the  corresponding  chloride,  give  the  same  products 
on  ozonolysis  at  0°  (cf.  loc.  cit).  Of  these  the  ketone 
CigH^O,  now  identified  as  4  :  4-dimcf 3-sec & utyh 
cyclohexanone  (II)  (picrate  of  aminoguanidim  com¬ 
pound,  m.  p.  210°),  forms  a  benzylidem  derivative, 
b.  p.  175 — 180°/0*5  mm.,  which  ozonisation  converts 
into  the  same  dibasic  acid,  CI2H2204  (III),  as  is 
obtained  by  hypobromite  oxidation  of  the  keto-acid, 
[C10Hi5](CO2H)(COPr^)  (loc.  cit.),  obtained  from  the 
keto-aldehyde  also  formed  in  the  original  ozonolysis 
of  tetrahydroelemene.  The  dimethyl  ester  of  III  is 
converted  by  cyclisation  with  sodium  in  boiling 
benzene  and  hydrolysis  of  the  resulting  keto-ester 
into  4 :  4c*dimethyl~Z-8CC.-butylcyelopentanone,  b.  p. 
90 — 95°/0*5  mm.  (semicarbazone,  m.  p,  208°).  The 

125— 135o/0-3 


ketonic  alcohol,  CuH2102  (IV),  b.  p. 


ram.,  obtained  together  with  formaldehyde,  by  ozono¬ 
lysis  of  elemol,  is  reduced  by  hydrogen  and  platinum- 
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blaek  in  ethyl  acetate  to  2  : 2-dimethyl-  o-(a-hydroxy- 
isopropyl)cyclohexyl  ethyl  ketone  (V),  b.  p.  13270*3 
mm,  (amorphous  semicarbazone),  which  is  converted 
by  formic  acid  into  2  :  2-dimethylS-impropylidem- 
cycl bhexyl  ethyl  ketone  (VI),  b.  p,  125 — 135°/12  mm. 
{semicarbazo?ie,  m,  p.  172°),  This  is  reduced  catalytic- 
ally  to  2  :  2-dimeihyl-o-isopropylcyclolmxyl  ethyl  ketone 
(VII),  b.  p.  131—133718  mm.,  df  0*9120,  nf -14702 
(semicarbazone,  m,  p.  172°;  picrate  of  aminog uanidine 
compound,  m.  p,  145°),  The  latter  is  also  obtained 
by  catalytic  reduction  of  the  doubly  unsaturated 
ketone,  C14H220  (2  :  2-dimethyl-5-mopropyliden e  A3- 
eyclo hexenyl  ethyl  ketone),  obtained  by  the  action  of 
formic  acid  on  IV,  hut  addition  of  hydrogen  to  the 
second  double  linking  occurs  only  with  difficulty. 
The  bemylidem  derivative,  b.  p.  175 — 18070*3  mm., 
of  VII  is  converted  by  ozone  and  chromic  oxide  in 
acetic  acid  into  2  :  2  -  dimethyls  Asopropyloyclohexane- 
1  -carboxylic  acid  (chloride,  b.  p.  135°/12  ram. ;  amor¬ 
phous  amide),  isolated  as  its  methyl  ester,  b,  p.  128 — 
1 35712  mm.  Catalytic  reduction  of  elemol  to  its 
tetrahydro-derivative  proceeds  smoothly  only  with 
specimens  purified  through  the  benzoate  or  phenyl- 
urethane,  specimens  obtained  merely  by  fractionation 
yielding  dihydroelemol,  b.  p.  138°/12  mm,,  m.  p,  47°, 
df  0*934,  n\)  1*4925  (erroneously  described  by  Jansch 
and  Fantl,  A.,  1923,  i,  814,  as  a  dicyelie  alcohol), 
which  is  actually  a  mixture  of  isomerides,  an  exocyclic 
double  linking  still  being  present.  Thus  ozonolysis 
of  dihydroelemol  gives  acetaldehyde  and  formalde¬ 
hyde,  whilst  by  treatment  of  the  main  fraction  of  the 
neutral  product  in  various  ways  the  same  (impure) 
semicarbazone,  m.  p.  171°,  of  V  is  obtained,  although 
the  pure  ketone  did  not  form  a  crystalline  semi¬ 
carbazone.  This  is  converted  by  successive  treatment 
with  oxalic  and  95%  formic  acids  into  VI,  which  is 
also  obtained  from  the  neutral  fraction,  b.  p.  125 — 
15073  mm.,  of  the  ozonolvsis  after  oxidation  with 
permanganate ,  and  successive  treatment  with  alkali 
and  95%  formic  acid.  The  acid  fraction  of  the 
products  of  ozonolysis  of  dihydroelemol  is  an  acid, 
m.  p.  145°,  which  is  probably  a  y-  or  8- 
hydroxy-acid,  since  it  laetonises  by  distillation  in  a 
high  vacuum,  and  is  converted  by  heating  with  either 
85%  formic  acid  or  methyl-alcoholic  potassium 
hydroxide  into  a  lactone,  C13H2a02,  m.  p.  37°,  b.  p. 
109 — Ill°/high  vacuum.  When  the  ethereal  extract 
of  the  acidified  solution  of  this  lactone  in  dilute  alkali 
is  evaporated  on  a  water- bath,  the  original  lactone 
is  regenerated,  but  evaporation  at  the  ordinary  tem¬ 
perature  in  a  vacuum  yields  a  substance,  m.  p.  118°, 
which,  however,  is  still  contaminated  with  the  lactone. 
The  formation  of  the  acid  and  acetaldehyde, 

together  with  the  fact  that  from  the  products  of 
oxidation  of  elemol  with  manganese  dioxide  and 
sulphuric  acid  trimellitic  acid  is  isolated  in  small 
yield,  suggests  the  presence  of  a  structural  isomeric 
type  with  a  carbon  skeleton  VIII,  and  the  question 
of  the  homogeneity  of  elemol  is  discussed.  The 
position  assigned  to  the  hydroxyl  group  is  confirmed 
by  the  observation  that  elemol  and  its  tetrahydro- 
derivative,  like  8-hydroxy -p-menthane,  are  readily 
converted  into  benzoates  (80%  yield)  with  benzoyl 
chloride  and  pyridine,  whilst  with  4-hvdroxy-p-men- 
thane  only  a  10%  yield  of  the  ester  is  obtained.  No 


dimethylmalonic  acid  could  be  isolated  by  the  suc¬ 
cessive  action  of  formic  acid  and  potassium  per¬ 
manganate  on  elemene,  oxalic  acid  being  the  only 
product.  Elemene  is  not  reduced  by  sodium  and 
amyl  alcohol  at  120 — 200°,  and  gives  only  a  trace  of 
condensation  product  with  ethyl  diazoacetate. 

J.  W.  Baker. 

Constitution  of  ^-baptism.  E.  Sbath  and  O. 
Schmidt  (Monatsh.,  1929,  53  and  54,  454 — 470). — 
When  anhydrous  -baptism  (I),  C2gH30O14,  [a]1,} 
—98*1°  in  methyl  alcohol  (crystallises  also  4~3H20, 
which  are  lost  at  120°)  (cf.  Gorter,  A.,  1897,  i,  627 ; 
1898,  i,  39;  1906,  i,  973;  1908,  i,  97),  is  heated  in  a 
vacuum  it  sinters  at  1407  melts  at  140 — 150°,  re¬ 
solidifies  at  180 — 210°,  and  re-melts  at  249 — 251° 
with  partial  decomp.  Hydrolysis  of  I  with  10% 
sulphuric  add  gives  dextrose,  rhamnoso,  and  ^-bap- 
tigenin  (II),  C16H10O5  (cf.  loc.  ciL),  m.  p.  296—298° 
[acetyl  derivative,  m.  p.  173° ;  the  ethyl  ether  (III), 
m,  p.  172°,  and  not  ^-baptigin  (Gorter,  loc ,  ciL),  is 
obtained  by  the  action  of  ethyl  iodide  on  the  sodium 
derivative  of  II].  Boiling  5%  potassium  hydroxide 
decomposes  II,  forming  formic  acid  and  ^-baptigenetin 
(IV),  C15H1205#  m.  p,  151°  [methyl  ether ,  m.  p,  145°; 
dimethyl  ether ;  ethyl  ether ,  m.  p.  129°,  obtained  also 
by  decomposition  of  III  with  potassium  hydroxide 
solution ;  oxime,  m.  p.  206°  (slight  decomp.)].  Treat¬ 
ment  of  IV  with  nitric  acid  \d  1*5)  gives  styphnic  acid, 
whilst  oxidation  with  1%  potassium  permanganate 
at  the  ordinary  temperature  affords  piperonylic  acid. 
It  is  shown  that  IV  is  2  : 4-dih ydroxyphenyl  3  :  4- 
methylenedioxybenzyl  ketone  by  the  Hoeseh  condens¬ 
ation  of  resorcinol  and  3  : 4 -m ethylenedioxyphenyl - 
acetonitrile.  Resorcinol  and  P-3  ;  4-methylenedioxy- 
phenylpropionitrile  afford  similarly  2  : 4-dihydroxy- 
phenyl  p-3  :  4-methylenediozyphenylethyl  ketone,  m.  p. 
130°  (oxime,  m.  p*  192 — 194°,  not  sharp).  ^-Bap- 
fcigenin  is,  therefore,  1  -hydroxy-Z*  :  4' -methylenediozy- 
imflavone ,  and  ^-baptism  is  the  corresponding  sugar 
derivative.  H.  Bxjrtoh. 

a-Furfuryl  chloride  and  derivatives.  EL 
W.  R.  "Ktrner  and  G.  H.  Richter  (J.  Amer.  Ghem. 
Soc.,  1929,  51,  3131— 3135).— The  following  com- 
pounds  are  prepared  from  a-furfuryl  chloride  (2-chloro- 
methylfuran)  (A.,  1928,  1019)  by  the  usual  methods  : 
ethyl  a-furfurylmalonate,  b.  p.  125*5 — 127°/4  mm., 
df  1*10999,  nR  14591,  ethylated  to  ethyl  a- furfuryl - 
ethylmalonate,  b.  p.  135*5 — 136*575  mm.;  5-a-fur- 
furyl-,  m.  p.  186 — 187*5°  (lit.  193°),  and  5-a furfuryl- 
5-ethyl-barb ituric  acids ,  m.  p.  144*5 — 145°  [prepared 
from  the  above  esters  by  the  method  of  Box  and 
Yoder  (A.,  1922,  i,  681)];  ethyl  a-furfurylacetoacetate, 
b.  p.  Ill— 111*574  mm.,  df  1*10366,  ?iff  1*4718 
(hydrolysed  to  P-2-furylpropionie  acid  and  a-furfuryl- 
aeetone) ;  afurylacetonitrile,  b.  p.  74 — 75°/27  mm., 
df  1*04627,  »fj  14833  (hydrolysed  to  2 -furylacetic 
acid,  m.  p.  108*5 — 109*5°),  and  a-furfuryl  thiocyanate, 
b.  p.  111*5—112*5727  mm.,  df  1-18709,  n%  1*5614. 
Condensation  of  oc-furfuryl  chloride  with  thiocarb- 
amide  and  hydrolysis  of  the  resulting  product  gives 
afurfuryl  mercaptan,  b,  p.  84°/65  mm.,  df  1*13186, 
nf  1*5329,  ethylated  to  afurfuryl  ethyl  sulphide, 
b.  p*  90*5—917  df  1*04958,  1*5140. 

H.  Bubtoh* 
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1  : 6-Addition  of  hydrogen  to  unsaturated 
1  :  4-diketones.  R.  E.  Lutz  (J,  Amer.  Chem.  Soc., 
1929,  51,  3008 — 3023). — Reduction  of  a  series  of 
unsaturated  1  : 4-diketones  under  various  conditions 
gives  chiefly  the  corresponding  furan  (in  some 
cases  exclusively).  The  corresponding  saturated  di¬ 
ketones  afford  little  or  no  furan  under  the  same 
conditions,  indicating  that  1  :  6-addition  of  hydrogen 
occurs  thus :  Oie-CIC'CIO-fH, — >HO-C:C*C:C*OH±*° 

■CiOCIO.  When  a  mixture  of  saturated  ketone  and 
furan  is  obtained,  these  compounds  are,  presumably, 
independent  end-products  of  the  reaction. 

Bromine  and  t  vans -  a  g  -di -p - ch lorob enz oy  1  e thy lene 
in  chloroform  solution  at  60°  yield  approximately 
equal  amounts  of  meso-  (Conant  and  Lutz,  A.,  1925, 
i,  681)  and  dl-afi-dibromo-xfi-di-y-chlorobenzoylethayie, 
m.  p.  124*5° ;  in  acetic  acid  solution  the  main  product 
is  the  m&so-derivative  (cf.  Lutz,  A.,  1927,  59).  Treat¬ 
ment  of  the  dibromoetliane  with  sodium  methoxide 
affords  <x-methoxy-<x$-di-'p-chlorobenzoylethylene  (I), 
m.  p.  130°.  When  an  alcoholic  suspension  of  di- 
bromodibenzoylethane  is  treated  with  an  excess  of 
phenol  dissolved  in  2*5%  alcoholic  sodium  ethoxide 
a  63%  yield  of  a-phenoxy-ocg-dibenzoylethylene  (II) 
is  obtained.  Similarly,  a-p-tolyloxy-  (III)  and  a-m- 
methoxyphenoxy- a $-d ibenzoylethylene,  m.  p.  110°  (10% 
yield),  are  prepared,  using  p-eresol  and  resorcinol 
monomethyl  ether,  respectively.  A  new  0L-m4olyloxy- 
<x$-dibenzoylethylene,  m.  p.  95° ,  is  obtained  in  addition 
to  the  form  of  m.  p.  103°  (Conant  and  Lutz,  he.  cit.), 
when  m-cresol  is  used  in  the  above  reaction ;  reduction 
of  both  forms  by  various  reagents  gives  the  same 
a-ra-tolyloxy-ag-dibenzoylethane  (loo.  ciL). 

Reduction  of  a-methoxy-ag-dibenzoylefchylene  with 
aqueous-alcoholic  sodium  hyposulphite  (method  a) 
gives  mainly  a-methoxy-  ag-dibenzoylethane  (IV), 
which  when  heated  at  210 — 215°  decomposes  into 
methyl  alcohol  and  ocg-dibenzoylethylene.  Reduction 
with  zinc  dust  and  acetic  acid  (sometimes  with  added 
acetic  anhydride)  (method  b)  affords  3-methoxy-2  :  5- 
diphenylfuran  (V),  whilst  with  alcoholic  chromous 
chloride  (method  c)  IV  and  V  are  obtained  in  varying 
amounts,  depending  on  the  conditions.  ag-Dibenzoyl- 
oc-phenylethylene  gives  (a)  mainly  a  g -dibenzoyl- a- 
phenylethane,  (6)  a  mixture  of  the  ethane  and  2:3:5- 
triphcnylfuran.  a-Methoxy-ag-di-p-bromobenzoyl- 
ethylene  furnishes  (6)  mainly  S-metkoxy-2 : 5-cfo-p- 
bromophenylfuran,  m.  p.  113°,  (a)  and  (c)  mixtures  of 
the  furan  and  a-met]iMcy-a$-di-p~brmnobenzoyletha7ief 
m.  p.  72°  (decomposes  at  210 — 220°  into  methyl 
alcohol  and  aS-di-^-bromobenzoylethylene).  Reduc¬ 
tion  of  I  yields  {a)  aL-methoxy-vL$-di-p-chlorobenzoyl- 
ethane  (VI),  m.  p.  58 — 59°  (decomposes  at  200°, 
forming  methyl  alcohol  and  ag-di-p-ehlorobenzoyl- 
ethylene),  or  3-methoxy-2 : 5-di-p-chlorophenylfuran 
(VII),  m.  p.  113°,  according  to  the  conditions,  (6)  a 
mixture  of  VI  and  VII.  Reduction  of  II  by  method 
b  gives  a  mixture  of  a-phenoxy-x$-dibenzoylethylene} 
m.  p.  120°  (decomposes  at  270°  yielding  phenol  and 
dibenzoy lethy lene ) ,  and  Z-phenoxy-2  :  5 -diphenylfuran, 
m.  p.  91°;  similarly  III  furnishes  a  mixture  of  a-p- 
tolyloxy-a$-dibanzoylethane,  m.  p.  108*5°,  and  3-p- 
tolyloxy-2  :  o-diph-enylfuran,  in.  p.  113°.  In  the  above 
reductions  variations  in  the  conditions  cause  vari¬ 


ations  in  the  products  formed.  Treatment  of  the 
substituted  ethanes  under  identical  conditions  gives 
either  unchanged  material  or  small  amounts  of  furan ; 
with  the  a-methoxy-  and  a-  ary  loxy-  a  g-di  ar  oy  let  hanes 
elimination  of  the  methoxy-  or  aryloxy-group  occurs 
to  varying  extents. 

a- Benzoyl- g- triin e thy lacetylstyrene  is  reduced  by 
zinc  dust  and  acetic  acid  and  anhydride  to  desyl- 
pinacolin  (Boon,  J.C.S.,  1910,  97,  1258)  which  is 
unstable  towards  hot  hydriodio  acid.  H.  Burton, 

Synthetical  experiments  in  chromone  group. 
I.  New  syntheses  of  7  :  S-dihydroxy-2-methyl- 
chromone  and  7  :  8-dihydroxyilavone.  K.  Ven- 
kataraman  (J.C.S.,  1929,  2219 — 2223). — The  prepar¬ 
ations  of  the  above  substances  from  gallaeetophenone 
and  sodium  acetate-acetic  anhydride  or  sodium 
benzoate^benzoic  anhydride  mixtures  respectively 
are  described.  The  m.  p.  of  the  two  hydroxyl  com¬ 
pounds  are  given  as  24-1 — -242°,  246°,  and  of  their  corre¬ 
sponding  diacetyl  derivatives  as  189°  (after  shrinking 
at  110°  and  losing  water  of  crystallisation)  and  194° 
(lit.  243°,  239°,  120°,  193°,  respectively).  The  re¬ 
actions  and  tinctorial  properties  of  these  substances 
are  described  in  detail.  R.  J.  W.  Le  Fevre. 

Grape  pigments.  VI.  Anthocyans  in  Ives 
grapes.  R.  L.  Shriner  and  R.  J.  Anderson  (N.Y. 
Agric.  Exp.  Sta.  Tech.  Bull.,  1929,  No,  152,  11  pp.). — 
See  this  vol,,  192. 

Constitution  of  cetraric  acid.  G.  Roller  and 
E.  Krakauer  (Monatsh.,  1929,  53  and  54,  931 — 
951). — When  cetraric  acid  (I),  CO0H 18Og  (Zopf,  A., 
1898,  i,  489;  Hesse,  A.,  1898,  i,~531;  1901,  i,  85; 
1905,  i,  138 ;  Simon,  A.,  1903,-  i,  98;  1906,  i,  961), 
is  heated  with  kydriodic  acid  and  phenol  at  140— 
150°,  ethyl  iodide  is  formed  and  2  mols.  of  carbon 
dioxide  are  eliminated.  The  ethoxyl  group  is  present 
in  the  ester  form,  since  I  is  hydrolysed  by  10%  sodium 
carbonate  solution  (in  a  current  of  hydrogen)  at 
50°.  Acetylation  of  I  with  acetic  anhydride  and 
pyridine  gives  a  diacetate .  Methylation  of  I  with 
methyl  sulphate  at  65 — 70°  affords  methyl  mono - 
methylcetrarate  (II),  C22H2209,  m.  p.  191—192°  after 
sintering  at  189°  (contains  a  phenolic  hydroxyl),  and 
methyl  dimethylcetrarate  (III),  C^jH^Og,  m.  p.  151 — 
152° ;  a  compound  (IV),  C25H30O10,  m.  p.  99°  (ferri- 
chloride ),  is  formed  as  a  by-product.  Further  methyl¬ 
ation  of  II  gives  a  mixture  of  III  and  IV ;  similarly, 
III  yields  IV.  The  production  of  IV  from  III  indic¬ 
ates  the  presence  of  an  oxide  ring  in  III ;  this  under¬ 
goes  fission.  A  free  hydroxyl  group  is  shown  to  be 
present  in  III  (Zerevitinov),  but  phenolic  groups  are 
absent.  The  oximes  of  III  and  IV  have  m,  p.  189 — 
190°  (decomp.)  and  174—175°,  respectively,  and  since 
oxidation  of  III  with  potassium  permanganate  in 
acetone  solution  affords  an  acid,  m.  p. 

212 — 213°,  an  aldehyde  group  must  be  present  in  I. 
Reduction  of  I  with  hydrogen  in  presence  of  palladised 
charcoal  and  alcohol  gives  a  compound,  C2OH20O9. 
Energetic  oxidation  of  III  yields  acidic,  resinous  pro¬ 
ducts,  but  in  one  case  (using  a  mixture  of  III  and  IV), 
a  substance  (V),  CnIL206,  m.  p.  167 — 168°,  was 
isolated.  When  V  is  heated  in  a  vacuum,  carbon 
dioxide  is  eliminated  and  sparassol  (methyl  6- hydro xy- 
4-methoxy-o-toluate)  (Spilth  and  Jeschki,  A.,  1924,  i, 
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513)  is  formed.  Methylation  of  V  affords  methyl  3  : 5-efi- 
methoxytohiene-  1  :  4^-dicarboxylaie  (VI),  m,  p,  58 — 57° ; 
V  is  probably  methyl  (2)  hydrogen  3-hydroxy~5*melhoxy- 
toluene-2  : 4 -dicarboxylale. 

Ethyl  aeetonedicarboxylate  condenses  with  ethyl 
acetoacetate  in  presence  of  sodium,  affording  ethyl 
orcind-2 :  4* dicarboxylale ,  m.  p.  52—53°.  Similar 
condensation  of  the  methyl  esters  yields  a  mixture 
of  methyl  2 : 4-dihydroxy-5-earboraethoxymethyl- 
benzene-1  : 3-diearboxylate  (Dootson,  J.C.S.,  1900, 
77,  1196)  and  methyl  orcinol-2  : 4-dimrboxylate,  m.  p. 
107—108°.  Methylation  of  the  last-named  compound 
with  diazomethane  in  ethereal  methyl- alcoholic  solu¬ 
tion  affords  a  mixture  of  methyl  3 -hydroxy -5-meihoxy- 
toluene-2  ;  4-dicarboxyhte,  m,  p.  124 — 125°,  and  VI. 

Zinc  dust  distillation  of  I  in  a  current  of  hydrogen 
gives  unidentified  hydrocarbons  similar  to  those 
obtained  similarly  from  resaeetopbenone. 

The  annexed  constitution  is  assigned  provisionally 
n  CHG  to  I.  Methylation  of 
u  X .  /\qtx  the  xan thhydrol  hydr¬ 
in  oxyl  group  does  not 

occur  during  the  form¬ 
ation  of  II  and  III. 

H.  Burton. 

Pyridan throne  and  anthracoumarin  syntheses. 
II,  R,  Seka,  G,  Schreckental,  and  P.  S.  Hexl- 
perin  (Monatsh.,  1929,  53  and  54,  471 — 484). — 
Treatment  of  3 -ph en ylprop iolamido-p - toluic  acid ,  m.  p. 
260 — 261°,  with  sulphuric  acid,  first  at  the  ordinary 
temperature  and  then  at  60°,  gives  13%  of  4-methyl- 
pyridanthrone,  decomp.  354 — 358°  (for  nomenclature 
see  A.,  1925,  i,  1316),  and  a  substance ,  Ci?HI504N, 
m,  p.  215 — 216°,  probably  formed  by  addition  of 
water  to  the  triple  linking  of  the  original  acid.  Simi¬ 
larly,  m -phenylpropiokmiidobenzoic  acid,  m.  p.  253 — 
254°,  affords  pyridanthrone  and  the  substance, 
C10H13O4N,  m.  p.  207—208°.  m^-Methykmn- 
amoylamidobenzoic  acid,  m.  p.  264°,  is  converted  by 
sulphuric  acid  at  90°  into  9-methylpyridanthrone ,  m.  p. 
395 — 398°.  Similarly,  3-4 '-methyl-  and  3-4 '-methozy- 
cinnamoylamido-p-toluic  acids,  m,  p.  269°  and  279° 
(decomp.),  respectively,  give  4  :  9 -dimethyl-,  m.  p.  340° 
(decomp.),  and  d-methoxyA-methyl-pyridanthrones, 
m.  p,  (vac.)  312°,  respectively.  Treatment  of 
pyridanthrone  with  phosphorus  pentachloride  in 
dichlorobenzene  yields  the  compound  (I),  m.  p.  (vac.) 


co3h 


/  CH-(OH) 
H 


L^'COgEt 
Me 


255°;  methylation  (methyl  iodide)  gives  3 -methyl- 
pyridanthrone ,  m.  p,  267 — 268°.  Nitration  of  pyrid¬ 
anthrone  with  nitric  acid  (d  T52)  affords  a  nitro- 
pyridanthrone,  m*  p.  354 — 356°,  which  on  boiling  with 
aniline  or  p«toluidine  furnishes  anilino m.  p.  385 — 
390°,  or  p -toluidino-pyridanihrone,  m.  p.  388 — 392°, 
respectively.  Reduction  of  the  nitro-compound  with 
alkaline  sodium  hyposulphite  gives  the  unstable 
aminopyridanthrone,  m,  p.  364 — 368°  (benzylidene 


derivative,  decomp.  232—237°) ;  attempted  reduction 
with  sodium  stannite  causes  a  considerable  loss  of 
nitrogen  from  the  compound. 

Treatment  of  a  mixture  of  cinnamic  and  gallic 
acids  with  sulphuric  acid  at  90°  gives  4  :  5-dihydrozy- 
anthracoumarin  (II),  m.  p.  392—394°  {diacetate,  m,  p. 
263—265°),  described  previously  by  Jacobsen  and 
Julius  (A.,  1888,  56)  as  styrogallol,  C1GH10O5.  Cinn¬ 
amic  and  3  :  5-dihydroxybenzoic  acids  yield  similarly 
o -hydroxy anthracoumarin,  m.  p.  332—334°  (ef.  Kosta- 
necki,  A.,  1888,  292)  (acetate,  m.  p.  248—250°); 
2  :  5-dihydroxybenzoic  acid  gives  6 -hydrozyanthra- 
commrin ,  m.  p.  282—285°  { acetate ,  in.  p.  237 — 
239°).  m-Hydroxycinnamie  and  gallic  acids  afford 
4:5:  10(or  $)4rihydroxy  anthracoumarin,  m.  p.  388° 
(triacetate,  m.  p.  280—282°).  H.  Burton. 


XX  Y>’°- 

(I. ) 


phenyl  disulphide , 
change  at  77 — 90°. 


Sulphur  dyes.  III.  Hydroxythiophenols. 
II.  J.  Pollak  and  E.  Riesz  (Monatsh.,  1929,  53 
and  54,  90—99). — Di-  and  tri-thiol  derivatives  of 
phenol  are  prepared  by  reduction  of  the  corresponding 
phenolsulphonyl  chlorides  (of.  A.,  1926,  514,  832; 
this  vol.,  60). 

[With  A.  Nadel  and  (in  part)  R.  Braun  and  P. 
Pollak.] — Phenol-2  :  4-disulphonyl  chloride  is  reduced 
by  zinc  and  hydrochloric  acid  in  ethereal  solution 
yielding  impure  2  :  4z-dithiolphenol  (tribenzoyl  deriv¬ 
ative,  m.  p.  96°).  Treatment  of  the  dipicryl  deriv¬ 
ative,  m.  p.  155°,  with  alcoholic  potassium  hydroxide 
gives  2:4:2';  4 '-lelranUrodibemophenoxihene  6  :  -di¬ 
sulphide.  (I),  decomp,  when  heated,  which  Is  reduced  by 

sodium  sulphide  to  a  dye 
(light  reddish-brown  on 
cotton).  Methylation  of 
2  :  4  -  dithiolphenol  with 
methyl  sulphate  gives  a 
~  dimelhoxydimethyldithioldi- 
m,  p  about  200°  after  some 
2  :  4,-Dimethyldithiolanisole ,  m.  p, 
38—39°,  is  obtained  by  methylation  of  2  : 4-dithiob 
anisole  (Gebauer-Eiilnegg  and  von  Meissner,  A.,  1928, 
997)  [diacetyl,  m.  p.  62°,  dicarbeihoxy-,  m.  p.  30 — 32°, 
di(carboxymethyl),  m.  p.  142 — 144°,  and  dipicryl ,  m.  p# 
190 — 194°,  derivatives].  Phenol-2  :  4  :  6-trisuiphonyl 
chloride  is  reduced  to  impure  2:4:  G-irithiolphenol 
(ielrabenzoyl  derivative,  m.  p,  132°;  iripicryl  deriv¬ 
ative,  decomp.  150 — 160°  without  melting).  When 
cotton  is  treated  with  an  alkaline  solution  of  2  ;  4-di- 
thiolphenol,  dithiol-o-eresol,  or  2  :  4  :  6-trithiolphenol, 
and  then  dyed  with  a  concentrated  solution  of 
brilliant-green,  the  dyed  fibre  is  stable  towards  short 
heating  with  potash  soap. 

[With  A.  Nadel.] — Chlorination  of  p-thioltolueno 
in  hydrochloric  acid  suspension  gives  ^-toluene- 
sulphonyl  chloride.  Similarly,  dithiol-o-  and  -m-cresols 
afford  the  corresponding  cresoldisulphonyl  chlorides, 
whilst  I  and  its  7  :  7'-dimethyl  derivative  (this  vol., 
60)  undergo  fission  and  oxidation  to  phenol-  and 
m-eresol-disulphonyl  chlorides.  The  sulphur  dyes 
from  o-  or  m-cresol,  sulphur,  and  sodium  sulphide 
(G.P.  102,897)  are  chlorinated  to  o -  or  cresoldi¬ 
sulphonyl  chlorides,  but  the  corresponding  dye  from 
phenol  gives  diphenyl- 4  :  4 * -disulphonyl  chloride,  m.  p, 
203°.  The  diphenyl  structure  is  presumably  formed 


by  the  action  of  the  intermediate  sodium  oxide  on  the 
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intermediate  diphenylsulphone  4  :  4' -disulphide  deriv¬ 
ative  (cf.  Otto,  1886,  1031).  H.  Burton. 

Synthesis  of  2-ethylpyrrolidine.  A.  Muller 
and  H.  Wachs  (Monatsh.,  1929,  53  and  54,  420— 
426). — Reduction  of  ethyl  y-keto-n-hexoate  with 
sodium  and  alcohol  gives  ?i-hexane-a$-diol  (27%  of 
theory)  converted  into  v$-dibromo-i\-hexane,  b.  p. 
94 — 97°/10  mm.  Treatment  of  a  mixture  of  this 
dibromide  and  p-toluenesulphonamide  in  boiling 
alcohol  with  alcoholic  potassium  hydroxide  affords  a 
36%  yield  of  the  1-p -toluenesidphonyl  derivative,  in.  p. 
76-9°  (corr.),  of  2 -ethylpyrrolidine  (I),  b.  p.  122*4° 
(eorr.)/744  mm.,  df  0*844,  ?in  1*4442  [hydrochloride, 
m.  p.  below  100°  (is  very  hygroscopic) ;  chloro - 
flatmate,  decomp.  190—191°;  chloroaurale,  m.  p. 
96-2°  (corr.) ;  picrate ,  m.  p.  85°  (corr.) ;  phenylthio- 
carbimide  derivative,  m.  p.  89°  (corr.)].  1 :  l-Di- 

meihyl-2-ethylpyrrolidinium  iodide,  m.  p.  about  220° 
(not  sharp),  is  prepared  from  I  and  an  excess  of  methyl 
iodide  and  methyl- alcoholic  potassium  hydroxide. 
The  hexamethyleneimine  described  by  Schmidt  (A., 
1922,  i,  761)  is  probably  I.  H.  Burton. 

Action  of  diazomethane  on  aromatic  ketones. 
E.  Mosettig  and  L.  Jovanovic  (Monatsh.,  1929,  53 
and  54,  427 — 437  ;  cf.  this  vol.,  814). — Treatment  of 
acetophenone  with  ethereal  methyl-alcoholic  diazo- 
m ethane  at  about  20°  gives  phenylacetone  and  an 
oxide  (probably  a-phenyl-a-methvlethylene  oxide) ; 
the  oxide  is  separated  from  unchanged  acetophenone 
byconversion  into  the  corresponding  piperidino-aleohol 
(cf.  loc.  cit.)  (picrate,  m.  p.  138—140°).  Similarly, 
acetoveratrone  affords  small  amounts  of  veratryl- 
acetone  [semiearbazone,  m.  p.  178 — 181°  (lit.  175 — 
176°}]  and  an  oxide  [the  picrate  (I)  of  the  corresponding 
piperidino-aleohol  has  m.  p.  150 — 152°].  Aceto- 
piperone  [obtained  by  the  Friedel-Crafts  reaction  from 
methylenedioxybenzene,  b.  p.  55 — 56°/9  mm., 
1*5423  (picrate,  m.  p.  94 — 96°)],  does  not  react  with 
diazomethane.  Piperonylaeetone,  b.  p.  150 — 152°/ 
11  mm.  (picrate,  m.  p.  71 — 73°),  yields  with  diazo¬ 
methane  about  60%  of  an  oxide  (probably  a-3  :  4- 
methylenedioxybenzyl-a-methylethylene  oxide),  b.  p. 
152 — 156°/10  mm.,  converted  by  aqueous  piperidine 
into  a-piperidino-$- 3  :  4 -methylenedioxybenzylpropa?i- 
8 -ol  [hydrochloride,  m.  p.  162 — 163° ;  picrate,  m,  p. 
152 — 154° ;  chloroplaiinate,  m.  p.  172 — 175°  (de¬ 
comp.)],  and  by  aqueous  dimethylamine  into  ot-di- 
methylamino~$  -3:4-  inethylenedioxybenzylpropan  -$-ol 
[picrate,  m.  p.  86 — 88°;  chloroplaiinate ,  m.  p.  169— 
i71°  (decomp.)].  Veratrylacetonc  and  diazomethane 
yield  an  oxide  (probably  a-3  : 4-dimethoxybenzyI- 
a-mcthylethylene  oxide),  b.  p.  161 — 162°/10  mm., 
converted  into  cc-piperidino- p-3  :  4 -dimethoxybenzyl- 
propan-$-ol  (picrate,  m.  p.  152 — 153°,  identical  with 
I).  H.  Burton. 

Hatural  rotation  of  polarised  light  by  optically 
active  bases.  IV.  Rotation  of  synthetic  iso- 
quinoline  derivatives.  W.  Leithe  (Monatsh., 
1929,  53  and  54,  956 — 962), — Reduction  of  1 -methyl- 
3 : 4-dihydroisoquinoline  with  sodium  and  alcohol 
gives  d\-l-methyLl  :  2  :  3  :  4-tetrahydroisoquinoline, 
b.  p.  233°/745  mm.,  resolved  by  d-tartaric  acid  into 
the  l-base  (I),  d*°  1*024,  [a]^  —79*5°  (hydrochloride, 
m.  p.  213° ;  d-hydrogen  tartrate,  m.  p.  92°).  dl-1- 


Phenyl-Y  :  2  :  3  :  4,-letrahydroimquinoline,  m.  p.  97°, 
furnishes  similarly  the  corresponding  \-base  (II),  m.  p. 
84°,  [a]20  —43*4°  in  ether,  +6*2°  in  alcohol  (hydro¬ 
chloride,  m.  p.  204°),  and  ethylation  of  Z-a-phenyl- 
ethylamine  yields  l-'R-ethyl-oi-phenylethylamine  (III), 
b.  p.  100°  (bath) /1 6  mm.,  0*913,  [a]fj  —  60*0°. 

The  effect  of  ring  closure  (comparison  of  III  and  I) 
is  to  cause  an  increase  in  the  molecular  rotatory  power. 
Introduction  of  a  second  phenyl  group  into  tho  ring 
system  (as  in  II)  lowers  the  rotatory  power,  probably 
because  the  molecule  thereby  acquires  an  increased 
symmetry.  The  rotatory  powers  of  I  in  various 
solvents  are  analogous  to  those  of  phenylethvlamine, 
whilst  those  of  II  are  similar  to  pipccoline  (cf.  A.,  1928, 
1022  ;  this  vol.,  647).  Tho  specific  solution  volume  of 
II  is  highest  in  cycZohexane ;  the  orders  of  the  values 
in  various  solvents  agree  with  the  rotatory  powers  in 
the  same  solvents  (cf.  this  vol.,  1079),  H.  Burton. 

Catalytic  hydrogenation  of  i-methylpyrrole 
and  dehydrogenation  of  1-me thylpyr rolidine . 
N.  D.  Zelinski  and  J.  K.  Jurjev  (Ber.,  1929,  62, 
[B],  2589 — 2590). — If  pyrrole  mixed  with  hydrogen 
is  passed  over  palladised  asbestos  at  160°,  smooth 
hydrogenation  to  pyrrolidine  does  not  occur ;  the 
last-named  compound  is  mainly  decomposed  with 
evolution  of  ammonia.  Under  these  conditions, 
1-methylpyrrole  affords  1  -methylpyrrolidine,  b.  p. 
80°,  df  0*8399,  n**  T4480,  in  very  good  yield.  Re¬ 
peated  passage  of  1  -methylpyrrolidine  over  palladised 
asbestos  at  160°  causes  production  of  a  certain  amount 
of  1-methylpyrrole ;  the  process  becomes  quantitative 
at  250°.  H.  Wren. 

Additive  compounds  of  organic  bases  with 
salts  of  heavy  metals.  J.  V.  Dubsky  and  A* 
Raeas  (Coll.  Czech.  Chem.  Comm.,  1929,  1,  528 — 
537).— Zinc  chloride,  either  anhydrous  or  in  aqueous 
solution,  combines  with  pyridine  to  give  the  compound 
ZnCl2,2C5H5N,  m.  p.  210 — 213°.  Aniline  and  aqueous 
zinc  chloride  yield  ZnCI^PhNHg,  m.  p.266°  (decomp.), 
o-  and  £>-Toluidines  in  alcoholic  solution  combine 
similarly  with  (aqueous)  zinc  chloride  to  form  the 
compounds  ZnCl2,2(o-Me*C6H4*NH2)>  m.  p.  234°,  and 
ZnCl2,2 (p-Me,CGH4*NH2) ,  m.  p.  267°,  respectively. 
The  corresponding  hydrated  compounds  described 
by  Lachowicz  and  Bandrowski  (A.,  1888,  1281)  are 
non-existent.  Zinc  chloride  (1  mol.)  in  aqueous 
solution  and  quinoline  (2  mols.)  in  alcohol  give  the 
compound  ZnCl2,2CnH7N,  m.  p,  210°.  Aqueous 
cupric  sulphate  and  P-naphthylamine  in  benzene 
give  the  substance  CuSO4,2(p-NH2,C,0H7),  m.  p. 
260°  (decomp.),  whilst  with  aniline  the  compound 
CuS04,2P1iNH2)  m.  p.  260°  (decomp.),  is  produced. 
Dime thylanil i ne  (2  mols.)  with  aqueous  zinc  chloride 
or  cupric  sulphate  (1  mol.)  yielded  basic  salts.  An 
attempt  to  prepare  ZnCl2,2C5H5N,2AeOH  from 
zinc  chloride  in  dilute  acetic  acid  solution  and  pyridine 
afforded  the  compound  ZnCl2,2CcH-N,  ra.  p.  196°. 
Contrary  to  the  statement  of  Lachowicz  and  Band¬ 
rowski  (loc  dt.),  zinc  chloride  (1  mol.)  combines  with 
glycine  (0*75  mol.)  to  give  the  substance 
ZnCl2,3(NH2*CH2*C02H),  m.  p.  235°  (decomp.). 

A.  I.  Vogel. 

4-Piperonyl-2  :  6-dimethylpy ridine .  A,  Stein 
and  F,  Ulzer  (Wiss.  Mitt.  Oesterr.  Heilsmittels telle, 
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1928,  15 — 16,  1929,  1 — 5;  Chem,  Zentr.,  1929,  i, 
2778 — 2779). — Interaction  of  ethyl  aeetoaeetate 
(2  mols.),  piperonal  (1  mol.),  and  alcoholic  ammonia 
(1  mol.)  affords  ethyl  4~piperonyl-2  ;  6-dimethyl- 
1  : 4-dihydropyridine-3  :  5-dicarboxyIate,  which,  by 
treatment  in  alcoholic  suspension  with  nitrons  acid 
affords  ethyl  4-piperonyl~2  :  6-dimethylpyridine-3  :  5- 
dicarboxylate.  Hydrolysis  with  alcoholic  potassium 
hydroxide  affords  the  acid  ester  (hydrochloride),  which 
may  be  esterified  v ith  diazomethane.  If  the  hydrolysis 
with  alcoholic  alkali  is  followed  by  long-continued 
hydrolysis  with  aqueous  potassium  hydroxide  the 
dicarboxylic  acid  is  produced.  Distillation  of  the 
dicarboxylic  add  with  soda-lime  affords  the  piper- 
onyldutidine,  which  is  formulated  as  4-3"  :  4'-methyl- 
encdioxyphenyl-2  :  6-dimethvlpyridine. 

A.  A.  ElDRIDGE. 

Manufacture  of  pyridines.  L  Ostromiss- 
lsnsky  etc.— See  B.,  1929,  95S. 

1  :  3-Dicarbonyl  compounds.  I.  Mechanism 
of  cyanoacetamide  and  cyano acetic  ester  con¬ 
densations.  J.  C.  Bard han  (J.C.S.,  1929,  2223 — 
2232) . — Condensation  of  ethyl  aeetylpyruvate  with 
cyanoacetamide  in  alcoholic  solution  containing  di- 
ethylaminc  gave  ethyl  Z-cyano-G-meihyl-2-pyndone- 
4-carboxylatef  m.  p.  219a  {5-bmmo- derivative,  decomp. 
232 — 233°),  which  by  the  action  of  methyl  iodide, 
sodium  methoxide,  and  methyl  alcohol  gave  ethyl 
3-cyano-  1  :  6 - d imet hyl-2~pyridone-4-ca rboxylale ,  m.  p. 
177—179°.  The  last-named  compound  was  converted 
by  hydrochloric  acid  at  150 — 1 60° into  %-methyl-2 -pyrkl- 
one-4-carboxylic  acid,  m.  p.  314°  {methyl  ester,  m.  p. 
228°),  from  which  2-chloro-6-methylpyridine-4-carb- 
oxylic  acid  (identical  with  the  product  of  oxidation 
of  2-chloro»4 : 6-dimethylpyridine)  was  obtained  by 
treatment  with  phosphorvl  chloride  and  phosphorus 
pentaehloride,  followed  by  digestion  with  water. 

Benzoyl  ace  tone  and  cyanoacetamide  gave  a  mixed 
condensation  product,  m.  p.  270 — 286°,  resolved  by 
fractional  crystallisation  into  3-eyano-6-phenyl~4- 
methyl -2 -pyridone ,  m.  p.  310°  (decomp.)  (methyl 
derivative,  ra.  p.  267°),  winch  wiien  boiled  with  80% 
sulphuric  acid  gave  G-phenyl-4-methyl-2-ptjridone,  m,  p, 
182—183°,  and  3-cyano-4-phenyl-6-methyl-2-pyridone, 
m.  p.  249°  (lit.  266 — 267°),  identified  by  heating  with 
hydrochloric  acid,  wiien  4-phenyl-6- methyl- 2-pyridonc 
wrs  obtained. 

Propionylacetophenone  and  cyanoacetamide  yielded 
chiefly  3 -  cya no-G-phenyl-4-ethyl-2-pyrid<me,  m.  p.  240° 
(decomp.). 

Propionylaeetone  and  cyanoacetamide  condensed 
spontaneously,  giving  Z~cyamA-methyh§-ethyh2-pyr- 
idem,  in.  p,  240 — 241  °,  which  when  heated  with  con¬ 
centrated  hydrochloric  acid  passed  into  4 -methyl- 
G~eihyl-2-pyridone,  m.  p.  144° ;  this  in  turn  yielded 
2-chloroA-methylS-ethylpyridim,  b.  p.  224°/765  mm,, 
124°/35  mm.,  by  treatment  with  phosphorus  penfca- 
chloride  and  water  etc.  The  last-named  compound, 
wiien  heated  with  hydriodic  acid  (d  1-94)  and  red 
phosphorus  or  wiien  its  vapours  were  passed  in  a 
current  of  hj'drogen  over  zinc  dust  heated  to  redness, 
wfas  transformed  into  4-methyl- 6-ethylpyridine 
(picrate,  m.  p.  122—123°;  lit.  115—116°,  120—121°). 

C-Ethylacetylacetone  and  cyanoacetamide  con¬ 


densed  readily,  giving  Z-cyano-4  :  G-dimethyl-5-ethyl- 
2-pyridomf  m.  p.  272°  (decomp.  after  previous 
darkening),  and,  by  hydrolysis  of  this  with  hydrochloric 
acid,  4 :  G-dimeihyUo-ethyl^-pyridom,  m.  p.  150°. 

Condensation  of  acetylacetone  and  cyanoacetamide 
produced  successively  3-eyano-^-lutidocarbostyril, 
m.  p.  289°,  and  ^dutidocarbostyril,  m.  p.  180 — 181°. 

a-Cyanopropionamide  (from  ethyl  a-cyanopropion- 
ate  by  the  action  of  concentrated  aqueous  ammonia), 
m.  p.  100 — 101°  (lit.  81°,  105°),  would  not  react  with 
acetylacetone. 

Propionyiphenylaeetylene  condensed  with  ethyl 
malonate  in  ethyl-alcoholic  sodium  ethoxide  solution, 
giving  ethyl  i-phenyl-G-eihyl-^pymneS-carboxylate, 
m.  p.  72 — 73°,  and  with  the  sodium  derivative  prepared 
by  addition  of  sodium  ethoxide  in  absolute-alcoholic 
solution  to  cyanoacetamide  in  boiling  alcohol,  to 
form  Z-cyanoA-phcnyl-G-eihyl-2-pyridone,  m.  p.  260°. 

The  results  show  that  the  p-diketones  react  with 
cyanoacetamide  mainly  in  the  keto-phase,  producing 
in  each  case  only  one  pyridine  derivative,  and  also 
that  the  condensation  is  effected  by  the  carbonyl 
group  adjacent  to  the  positive  alkyl  group  in  the 
diketone.  R.  J.  W.  Li  Fjsvre. 

Manufacture  of  6-ethoxy-2  :  4-dimetbylquinol- 
ine.  H.  T.  Clarke  and  others.— See  B.,  1929,  935. 

Unilaterally  acylated  diamines  of  therapeutic 
activity  [quinoline  derivatives],  I.  G.  Farben- 
ind.  A.-G.— See  B.,  1929,  958. 

Pharmaceutical  products  [quinolines  and 
piperidines],  I.  G.  Farbeninb.  A.-G. — See  B,, 

1929,  958. 

Vat  dyes  of  the  a-naphthaquinone  [carbazole] 
series.  I.  G.  Farbenind.  A.-G. — See  B.,  1929,  890. 

Formation  of  l-phenyl-5maethyl-3-pyrazolone. 
Iv.  Brunner  and  H.  Moser  (Monatsh.,  1929,  53 
and  54,  682 — 686). — When  a  mixture  of  acetylphenyl- 
hydrazine,  magnesium  oxide,  and  fused  potassium 
acetate  is  heated  at  300- — 320°  in  a  current  of  hydro¬ 
gen,  about  7*5%  of  1  -phenyl-5-methyl -3-pyrazolone 
(I),  m.  p.  166 — 107°,  is  obtained.  The  probable 
reaction  is :  2NHPh*NHAc->-NHPh’NH2+H20+(I). 

H.  Burton. 

Derivatives  of  creatinine  and  diketopiperazine. 
L.  R.  Richardson  and  C.  E.  Welch  [with  S.  Cal¬ 
vert]  (J.  Amer.  Chem.  Soc.,  1929,  51,  3074—3079). 
—When  creatinine  is  heated  with  aromatic  aldehydes 
at  150°  the  corresponding  5-arylklene  derivatives  are 
formed.  The  benzyl idene,  m.  p.  244°  (formed  simil¬ 
arly  from  creatinine  and  benzyl  ideneanili ne) ,  m -nitro- 
benzylidme ,  decomp.  288°,  and  4-hydroxy- Z-metkoxy- 
henzylidem,  m .  p,  267°  (decomp,),  derivatives  are 
described.  Diketopiperazine  condenses  with  aromatic 
aldehydes  only  in  presence  of  acetic  anhydride  and 
sodium  acetate.  The  following  are  described  :  2:5- 
diketo* 3  :  G~diAf-aeeioxy-3f-methoxybenzylidene-s  de¬ 
comp.  310°  after  darkening  at  290° ;  -d i cinnamyli dene- , 
decomp.  350°  after  darkening  at  335° ;  -dipvperonyl- 
idene-,  decomp.  320°  after  darkening  at  290°:  - Si - 
m -acetoxybenzylidem-,  m.  p.  255°;  -di-mdoluylidene-f 
decomp.  320°  after  darkening  at  305°,  and  -di-o-chloro- 
ben zylidme-pipemzine,  decomp.  340°  after  darkening 
at  330°.  Aliphatic  aldehydes  do  not  give  simple 
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3  :  6-dialkylidene  derivatives,  poor  yields  of  condens¬ 
ation  products  are  obtained  with  o-hydroxybenz- 
aidehydes,  and  condensation  does  not  occur  with 
amidines.  Diketopiperazine  furnishes  a  bi$-x-naphthyh 
cdrbimide  derivative,  m.  p.  232°  (deeomp.),  which 
with  m-nitrobenzaldchyde  and  m-tolualdehyde  (as 
above)  undergoes  hydrolysis  and  subsequent  condens¬ 
ation  to  the  3  : 6-diarylidene  derivatives.  The  dienol 
form  of  diketopiperazine  is  therefore  the  2  : 5-di- 
hydroxy-compound.  H.  Burton. 

Naphthoisoindigotins.  A.  Wahl  and  J.  Lgbeck. 
(Ann.  Chim.,  1029,  fx],  12,  156 — 202). — In  part,  a 
more  detailed  account  of  work  already  described  (this 
voL,  938).  The  following  facts  appear  to  be  new  : 
a-benzisatan  (oc-naphthisafcan)  has  m,  p.  above  200° 
With  blackening,  whilst  p-benzisatan,  m.  p.  199°,  may 
be  obtained  by  condensation  of  «-benzisatin  and 
oxindole  with  hydrochloric  acid  or  potassium  hydr¬ 
oxide.  Whilst  a-benzisatm  by  treatment  with  hydro¬ 
gen  sulphide  yields  aa'-dibenzdisulphisatide,  convert¬ 
ible  into  aa'-dibenz^oindigotin  (I)  (loc.  cit.),  p-benz¬ 
isatin  by  similar  treatment  yields  a  sulphur  com¬ 
pound,  probably  p  $r-dibenzdisulph i sail de ,  w'hich  could 
not  be  converted  into  the  corresponding  pp'-dibenz- 
tmndigotin.  Sulphuric .  acid  converts  I  into  xtt!  *di* 
benzxsoindigotihdwulphonic  acid  (sodium,  potassium, 
barium,  and  silver  salts). 

p-Naphthylamine  and  ethyl  mesoxalate  condense 
in  50%  acetic  acid  to  give  ethyl  di-  $-naphlhylamino- 
maionate,  m.  p,  150: — 152°,  converted  by  hot  glacial 
acetic  acid  into  ethyl  p-benzoxindoIe-3-carboxylate 
(ethyl  p-naphthoxindole-3-carboxylate,  cf.  A.,  1919, 
i,  457),  also  obtained  directly  from  the  reactants  in 
glacial  acetic  acid.  In  the  presence  of  dilute  hydro¬ 
chloric  acid  P- naphthyl  amine  (1  mol.)  and  ethyl 
mesoxalate  (2  raols.)  undergo  an  oxidative  reaction 
leading  to  p-benzisatin. 

The  action  of  cuprous  chloride  in.  acetic  acid 
appears  to  be  a  general  method  for  the  conversion  of 
disulphisatides  into  jsdndigotins ;  in  this  wray  pp' -di¬ 
methyl-,  oo '-dimethyl-,  and  oo'-dichloro-disulphisatide 
yield,  respectively,  pp' -dimeihylimindigotin  (55%), 
oo' 'dnnethylimindigolm  (43%),  and  oo' -dichloromo- 
indigotin  (55%),  W'hilsi  disulphisatidc  (A.,  1924,  i, 
322)  affords  tsoindigotin  (50%);  pp'-dibenzdisulphis- 
atide  furnishes  an  unstable,  bluish-black,  amorphous 
substance. 

The  method  of  Wahl  and  Bagard  (Bull.  Soe.  chim., 
1909,  [iv],  St  1039)  has  been  applied  to  the  s}mthesis 
of  p-benzindirubin.  p-Benzisatin  and  phosphorus 
pentachloride  in  chlorobenzene  give  p -benzisalin 
chloride,  which  reacts  with  oxindole  in  the  same 
medium  at  100—132°  to  furnish  p -henzindirubin  (II). 
a-Benzisatin  by  similar  treatment  gives  an  amor¬ 
phous  product.  Condensation  of  a-benzisatin  with 


indoxylie  acid  in  the  presence  of  hydrochloric  acid 
in  50%  alcohol  gives  x-benzindirubin  (III).  The 


corresponding  p-benzindirubin  could  not  be  ob¬ 
tained,  condensation  of  P-benzisatin  and  indoxylie 
acid  under  various  conditions  yielding  only  normal 
indirubin.  C.  W.  Shoppee. 

Halogenated  pyrroles.  ¥11.  Halogenated 
methenes  of  cryptopyrrole  and  their  constitution. 
H.  Fischer,  E.  Baumann,  and  H.  J.  Kiedl  (Annalen, 
1929,  475,  205 — 241). — The  two  brominated  methene 
hydrobromides  obtained  by  bromination  of  crypto¬ 
pyrrole  (A.,  1926,  1261)  have  been  further  investigated 
and  their  constitution  has  been  elucidated.  Methene 
I  hydrobromide,  in.  p.  above  350°,  is  assigned  the 
constitution  I.  It  is  formed  in  good  yield  only  when 

QMe-CEt  qMe-QEt 

CBr  C - CH-  ^Os^^C»CH2Br  (I.) 

NHBr  ' 

Br,  <“■> 


the  bromination  takes  place  at  higher  temperatures, 
and  it  yields  more  mtioporphyrin  than  methene  II 
hydrobromide.  Both  facts  support  the  assumption 
of  bromination  in  the  side-chain.  When  the  prepar¬ 
ation  of  the  free  base  is  attempted  by  treatment  of 
the  hydrobromide  with  alcohol  and  then  with  chloro¬ 
form  and  sodium  hydroxide,  the  product  is  a  base, 
m.  p,  73°  [picrate,  m.  p.  145°  (decomp.)),  which  is 
probably  the  compound  containing  an  ethoxyl  group 
in  the  side-chain  mixed  with  a  small  amount  of  the 
hydroxy- compound.  The  analogous,  partly  meth- 
oxylated  base,  m.  p.  84°,  is  obtained  similarly.  Treat¬ 
ment  of  the  base,  m .  p.  73°,  with  bromine  (1  mol.)  in 
acetic  acid  yields  methene  I  hydrobromide.  Treat¬ 
ment  with  zinc  dust  in  alcohol  gives  a  zinc  com¬ 
pound,  (Cx sH^ON2Br )2Zn,  m.  p.  140°.  Bromination 
of  methene  I  hydrobromide  yields  a  perbromide » 
C1GH20^2Br4,  m.  p.  98°. 

The  second  methene  hydrobromide,  m,  p,  149 is 
a  perbromide,  since  it  bromi nates  acetone  in  the  cold. 
It  is  assigned  the  constitution  II.  If  this  perbromide 
is  wanned  with  alcohol  containing  a  little  sodium 
hydroxide  it  yields  methene  II  hydrobromide,  m.  p. 
215°  (decomp,),  which  can  be  brominated  in  acetic 
acid,  at  50°  to  give  the  perbromide,  or  in  boiling 
solution  to  give  methene  I  hydrobromide,  whilst 
treatment  with  sodium  hydroxide  solution  and  chloro¬ 
form  yields  methene  II  base ,  m.  p,  103°  [hydrochloride, 
m.  p.  212° ;  hydriodide,  in.  p,  213° ;  picrate ,  m.  p.  188° 
(decomp,)].  Attempted  debromination  of  this  base 
by  heating  with  aniline  in  toluene  yields  the  anilino- 
derivative,  m.  p.  116°  [hydrochloride,  m.  p.  234°; 
hydrobromide,  m.  p.  240°;  picrate,  m.  p.  209°;  com¬ 
plex  salts  with  copper,  (C22H26N3)2Cu,  and  with  iron, 
cobalt,  and  nickel],  from  which  the  anilino-group  can¬ 
not  be  eliminated.  With  zinc  in  alcohol  the  base 
yields  a  zinc  compound,  (016HgoN2Br)2Zn,  m.  p.  180°. 
The  relationship  of  the  two  products  of  bromination  of 
cryptopyrrole  is  shown  by  the  fact  that  each  yields 
the  methene  II  hydriodide  when  heated  with  hydriodic 
acid  in  acetic  acid.  Again,  the  methene  II  base,  by 
bromination  in  the  cold  with  1  or  2  mols.  of  bromine, 


CBr  C~rf — CH- 

\/ 

NH 


VMe-uist 
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NHBr 
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yields  the  hydrobromide  or  the  perbromide,  but  in 
boiling  acetic  acid  the  methene  I  hydrobromide  is 
formed,  whilst  the  methene  II  hydrobromide  per¬ 
bromide,  when  boiled  in  acetic  acid,  yields,  by 
migration  of  a  bromine  atom,  methene  I  hydro- 
bromide.  Consistently  poor  yields  of  setioporphyrin 
are  given  by  methene  II  derivatives  with  the  usual 
reagents,  and  from  methene  II  hydrobromide  per¬ 
bromide  and  sulphuric  acid  the  methene  II  base  is 
produced. 

The  synthesis  of  methene  II  hydrobromide  has 
been  carried  out  by  condensing  cryptopyrrole  with 
4-methyl-3-ethylpyrrole-2-aldehyde-5-carboxylic  acid. 
Bromination  of  the  resulting  methenecarboxylic  acid, 
m.  p,  139°  (decomp.),  is  accompanied  by  loss  of 
carbon  dioxide,  and  methene  II  hydro  bromide  per¬ 
bromide  is  obtained.  An  analogous  synthesis  estab¬ 
lishes  the  constitution  of  the  product  of  bromination 
of  hsemopyrrole  (A.,  1928,  77).  Opsopyrrolealdehyde 
is  prepared  by  a  Gattermann  reaction  from  opso- 
pyrrole.  It  is  reduced  by  hydrazine  to  hsemopyrrole, 
and  condensation  of  the  aldehyde  with  hsemopyrrole 
yields  a  methene,  m.  p.  83°  (hydrobromide,  m.  p.  188°), 
which  gives  on  bromination  (2-bromo-4-methyl-3- 
ethylpyrryl  )-(2:3- dimethyl  -4-e  thylpyrrolenyl  )m  ethene 
hydro  bromide  perbromide,  identical  with  the  product 
from  hsemopyrrole. 

A  method  of  synthesis  of  the  corresponding 
methanes  is  described.  The  interaction  of  crypto¬ 
pyrrole  and  magnesium  ethyl  bromide  yields  mag¬ 
nesium  5-cryptopyrryl  bromide,  which  reacts  with 
ethyl  4- methyl -2-bromomethyl- 3-ethylpyrrole-o -carb- 
oxylate  to  yield  (5-carbethoxy-4-methyl-3-ethyl)-(3f  :  5'- 
dimethyl-4' -ethyl) -2  :  2 ' -dipyrrylmethane,  m.  p.  142°, 
which  gives  phyllopyrrole  when  heated  with  hydriodic 
acid  and  phosphonium  iodide.  The  meth an ecarboxylic 
acid,  m.  p.  145°  (decomp,),  obtained  by  hydrolysis  of 
the  ester,  yields  on  bromination,  with  simultaneous 
loss  of  carbon  dioxide,  the  above  methene  II  hydro  - 
bromide  perbromide.  Interaction  of  the  same  Grig- 
nard  compound  with  ethyl  4-methyl-3-pp-dicarb- 
e thoxy ethyl -2-bromomethylpyrrole-o-carboxylate  (A., 
1927,  1088)  yields  (5-carbethoxy-4-methyl-3-$$-dicarb- 
eihoxy ethyl) -( 3' :  5'  -  dimethyl  -  4'  -ethyl)-  2:2'-  dipyrryl- 
methane ,  m.  p.  139°.  (5-Carbethoxy-4-methyl-3-$$-di- 
carbethoxyethyl)-(3* :  5' -dimethyl) -2  : 2' -dipyrrylmethane, 
m.  p.  105°,  and  (5-carbethoxy-4-meihyl-Z-ethyl)-(3f :  5'- 
dimethyl)- 2  :  2f -dipyrrylmethane,  m.  p.  129°,  are  ob¬ 
tained  similarly. 

Chlorinated  methenes  have  not  been  isolated  from 
the  reaction  between  chlorine  and  cryptopyrrole,  but 
the  action  of  sulphuryl  chloride  on  the  cooled  ethereal 
solution  yields  a  chlorinated  methene  hydrochloride, 
m,  p.  203°  (decomp,  from  170°),  the  constitution  of 
which  is  analogous  to  that  of  the  brom mated  methene 
II  hydrobromide.  Only  traces  of  ictioporphyrin 
are  formed  with  the  usual  reagents.  The  hydro¬ 
chloride  is  converted  into  the  hydriodide,  m.  p.  179° 
(decomp.),  by  the  action  of  potassium  iodide  in  acetic 
acid.  Bromination  yields  in  the  cold  a  perbromide, 
m.  p.  156°,  and  in  hot  solution  a  product,  m.  p.  above 
350°,  is  obtained  which  probably  contains  a  2-bromo¬ 
methyl  group,  since  it  readily  yields  setioporphyrin. 
The  action  of  pyridine  or  of  sodium  hydroxide  and 
chloroform  on  the  chlorinated  methene  hydrochloride 


yields  the  base,  m.  p,  106°  [picrate ,  m.  p.  183°  (de¬ 
comp.)],  which  is  converted  into  the  same  anilino- 
derivative  as  that  obtained  from  the  brominated 
methene  II  base. 

4-Methyl-3-ethylpyrrole-2  :  o -dialdehyde,  m.  p.  84°, 
is  obtained  in  1%  yield  by  the  interaction  of  sulphuryl 
chloride  and  cryptopyrrol ealdehyde  in  ether. 

R.  K.  Callow. 

[Isomerism  of  diphenylmethylpyrazoles.]  E. 
Ott  (Ber.,  1929,  62t  [£],  2685 ;  cf.  von  Auwers  and 
Seliaum,  this  vol.,  1082). — The  occurrence  of  iso¬ 
merism  which  cannot  be  satisfactorily  explained  in 
certain  classes  of  compounds  has  been  noted  pre¬ 
viously  by  the  author  (A.,  1912,  i,  828). 

H.  Wren. 

Synthesis  of  pyrimidine-nucleosides .  T.  B. 
Johnson  and  G.  E.  Hilbert  (Science,  1929,  69.  579 — 
580). — -By  heating  the  lactim  ether,  2  :  4-dimethoxy- 
pyrimidine,  slightly  above  the  b.  p.,  it  is  transformed 
into  the  lactam  ether,  whilst  treatment  with  methyl 
iodide  at  the  ordinary  temperature  converts  it  into 
the  lactim  lactam  ether,  2-keto-6-methoxy-3-methyl- 
2  :  3-dihydropyrimidine.  The  corresponding  ethoxy- 
compound  can  be  formed  in  a  similar  manner.  Hydro¬ 
lysis  of  these  two  last-named  compounds  with  acid 
yields  3-methyluraeil.  Bromotctra-acetylglucose 
gives  with  the  2  :  4- dim  ethoxy  pyrimidine  at  50°  a 
good  yield  of  colourless  needles  of  the  pyrimidine- 
nucleoside,  C29H24OnN2,  m.  p.  221°,  having  the 
formula  CHJO Ac );CH Ac) * 

-( 1 H  *[CH  [0 Ac )  ja‘CH  'N'  CH  ^CH'C(OMe):N-CO  Intense 

! — - — O - — !  1 - 1  ‘  . 

but  not  mild,  hydrolysis  with  hydrochloric  acid 
gives  rise  to  reducing  substances. 

L.  S.  Theobald. 

Condensation  products  of  the  benzodiazme 
[cjuinazoline]  series,  I.  G.  Farbenind.  A.-G. — 
See  B.,  1929,  935. 

Derivatives  of  6  :  7-benzo-i  :  8»naphthyridine. 
G.  Roller  and  E.  Strang  (Monatsh.,  1929,  53  and 
54,  952 — 955). — The  condensation  product, 
C14Hi0O4N2,  from  methyl  2-aminoquinoline-3-carb- 
oxylate  and  ethyl  sodiomalonate  (this  vol.,  76),  is 
methyl  2  :  4-dihydroxy -6  :  1-benzo-l  :  8 -naphthyridine- 
3 -carboxylate.  This  is  hydrolysed  by  potassium 
hydroxide  solution  to  2  :  4-dihydroxy -6  : 1-benzo-l  :  8- 
naphthyridine,  m.  p.  343°  (elimination  of  carbon  di¬ 
oxide  occurs  during  hydrolysis),  converted  by  phos- 
phoryl  chloride  at  100°  into  the  2  : 4-dichloro -deriv¬ 
ative  (I),  m.  p.  195*5 — 196*5°.  Reduction  of  I  with 
sodium  and  alcohol  gives  odahydro- 6  : 1-benzo-l  :  8- 
naphthyridine ,  m.  p.  158—159°,  whilst  treatment  with 
methyl-alcoholic  sodium  methoxide  affords  2  :  4-di - 
methoxy-Q  :  1-benzo-l  :  8-naphth yridine,  m.  p.  152 — 153° 
[methiodide,  m.  p.  158°  (decomp.)].  H.  Burton. 

Lengthened  o-di»derivatives  of  benzene  and 
their  ring  closure  :  formation  of  polymembered 
heterocyclic  compounds  from  substituted  phenyl™ 
enedicarbamides.  T.  N.  Ghosh  and  P.  C.  Guha 
(J.  Indian  Inst.  Sci.,  1929,  12  A,  165 — 178). — By  the 
action  of  the  appropriate  aryl-carbimide  or  -thiocarb- 
imide  on  o-phenylene-  or  o-tolylene-diamine  or  their 
monothiocarbamides  are  obtained  :  o-phenylene-di-o- 
(I),  m.  p.  161°,  and  -di- p-  (II),  m.  p.  178°,  - tolyl -,  di- 
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m -xijlyl-  (III),  m.  p.  145°,  -dimethyl-  (IV),  m.  p.  175°, 
-s -phenylallyl-  (V),  m.  p.  245°,  -s-pkenyl-o-iolyl-  (VI), 
m.  p.  136°,  - a-phenyl-p-tolyl -  (VII),  m.  p.  165°,  - dithio - 
carbamides,  -%-diphenyldicarbamide  (VIII),  m.  p.  220°; 
o-tolylenediphenyldithiocarbamide  (IX),  m.  p.  142° ; 

1  -phenylcarbamido-2-phemjl-  (X),  m.  p,  220°,  -2-p- 
tolyl-  (XI),  m.  p.  165°,  -2-methyl-  (XII),  m.  p.  98°, 
and  -2-allyl-  (XIII),  ra.  p.  160°,  - ihiocarbamidobenzene . 
By  the  action  of  boiling  hydrochloric  acid  (d  1*19),  I — 
VII  and  IX  and  similar  known  derivatives  are  con¬ 
verted  into  substituted  aminoheptathiodiazines  of 

the  type  aniline  being  elimin¬ 

ated  in  each  case,  and  thus  are  obtained  4-anilino-, 
ra.  p.  290—291°  {acetyl  derivative,  m.  p.  160°,  con¬ 
verted  by  the  action  of  iodine  into  the  disulphide, 
m.  p.  210°),  4-o -toluidino-y  ra.  p.  300°  (acetyl  deriv¬ 
ative,  m.  p.  200°),  4-p-toluidino-,  m.  p.  300°  (acetyl 
derivative,  ra.  p.  200°;  disulphide,  m.  p.  190°), 
4 -m-xylidino-,  m.  p.  295°  (acetyl  derivative,  m.  p. 
296° ;  amorphous  disulphide ,  ra.  p.  172°),  ^-methyl- 
amino-,  ra.  p.  168°  (disulphide,  ra.  p.  194°),  4 -allyl- 
amino m.  p.  293°  (disulphide,  ra.  p.  above  300°) , 
-2-thioketo-l  :  2-dihydrobenz  -  3  :  1  :  5  -  thioheptadiazine, 
and  4-anilino-2-thi oketo-1  : 2-dihydrotolu-3  :  1  :  5-hepta- 
triazine,  but  with  o-phenylenediallyldithioearbamide, 
hydrogen  sulphide  is  eliminated  with  the  formation 
of  2  :  4 -di(allylamino ) benz  -3:1:5-  thioheptadiazine, 
m.  p.  above  300°  (diacetyl  derivative,  m.  p.  185°), 
Boiling  hydrochloric  acid  converts  X,  XI,  XII,  and 
XIII  into,  respectively,  3-phenyl m.  p.  185°  (di¬ 
sulphide,  m.  p.  128—130°),  and  3-p -tolyl-,  ra.  p.  175— 
176°  (disulphide,  ra.  p.  164°),  -2-JcetoA-thioketobenz- 
2:3:4:  5-tetrahydro-l  :  3  :  5-heptatriazine,  2-anilino- 
4-methylaminobenz-3  :  1  :  5  -  thioheptadiazine ,  m.  p. 
195°,  and  4-anilino -2 -Jceto-1  :  2-dihydrobenz-3  :  1  :  5- 
tMoheptadiazine ,  whilst  o-phenylenedicarbaraide  gives 

2  :  4-diketo-l  :  2  :  3  :  4-tetrahydrobenz-l  :  3  :  5-heptatri¬ 

azine  +2H20,  sublimes  above  300°  (acetyl  derivative, 
in.  p.  190°),  and  VIII  is  unattacked.  a-o-Amino- 
phenylphenyl-  (XIV)  (disulphide,  m.  p.  230° ;  acetyl 
derivative,  m.  p.  200°),  o-aminophenyl-o-tolyl-,  ra.  p. 
160°,  and  ~p -tolyl-  (XV),  m.  p.  146 — 147°,  and 
o -aminophenylmethyU,  m.  p.  117°,  -thiocarbamides  all 
give  o-phenylenethiocarbaraide,  ra.  p.  301 — 302°  (lit. 
290°),  by  boiling  with  hydrochloric  acid,  but  s-o -amino- 
phenylallylth iocarbamide,  ra.  p.  115°,  is  converted  into 
1  -allylaminobenzthiazole,  m.  p.  180°  (acetyl  derivative, 
m.  p.  198°).  By  the  action  of  ferric  chloride  XIV 
and  XV  are  converted  into  3 -anilino-,  m.  p.  155 — 
156°,  and  3-p -toluidino-,  m.  p.  93°,  -benz- 2  :  1  :  4-thio- 
diazine,  respectively,  whilst  by  condensation  of  XIV 
with  the  appropriate  aldehyde  are  obtained  the 
o -niirobenzylidene,  m.  p.  215° ;  m-nitrobenzylidene, 
m.  p.  153 — 154° ;  o-hydroxybenzylidene,  m.  p.  180° ; 
and  benzylidene,  m.  p.  265 — 267°,  derivatives,  the 
last-named  being  converted  by  ferric  chloride  into 
2-anilino-4-phenylbenz-3  :  1  :  5-thioheptadiazine ,  ra.  p. 
105°.  By  the  action  of  ethyl  chloroformate  on  XIV 
phenylthiocarbamidophenylurethane , 
NHPh-CS-NH-C^-NH-CO^t,  m.  p.  288—290°,  is 
obtained.  J.  W.  Barer. 

Triazoles.  X.  Oxidation  products  of  the 
three  l-tolyl-3  :  5- dimethyl- 1  :  2  :  4-triazoles.  F. 


Hernler  (Monatsh.,  1929,  53  and  54,  668 — 681). — 
Oxidation  of  l-o-tolyl-3  :  5-dimethyl-l  :  2  :  4-triazole 
(I)  with  25%  nitric  acid  at  200°  gives  \-phenyl-3  :  5- 
dimethyl- 1  :  2  :  4 - triazole-2f -carboxylic  aaid  (II),  m.  p. 
238—240°  (hydrochloride,  m.  p.  243—245°) ;  with  15% 
nitric  acid  at  150°  or  boiling  25%  acid,  the  nitrate , 
m.  p.  146 — 147°  with  previous  sintering,  of  I  is  formed. 
Oxidation  of  I  with  alkaline  potassium  permanganate 
at  100°  also  gives  II.  Further  oxidation  of  II  with 
an  excess  of  permanganate  affords  l -phenyl -l  :  2  :  4- 
triazole- 3(or  5)  :  2' -dicarboxylic  acid  (anhydrous  and 
+H20),  ra.  p.  235 — 240°.  Nitric  acid  oxidation  of 
l-m-tolyl-3  :  5-diraethyl-l  :  2  :  4-triazole  ( nitrate ,  ra.  p. 
139 — 140°)  furnishes  1  -phenyl-3  :  5-dimethyl- 1  :  2  :  4- 
triazole-3f -carboxylic  acid ,  ra.  p.  198 — 199°  ( hydro¬ 
chloride ,  m.  p.  253 — 256°  with  evolution  of  gas),  whilst 
permanganate  oxidation  affords  as  the  primary 
product  l-phenyl-3(ov  5)-methyltriazole-5(oT  3) :  3' -di¬ 
carboxylic  acid,  m.  p.  242°  with  previous  sintering. 
Further  oxidation  of  this  yields  1  -phenyltriazole- 
3(or  5)  :  3f -dicarboxylic  acid ,  ra.  p.  233—234°.  l-p- 
Tolyl-3  :  5-dimethyl- 1  :  2  :  4-triazole  (nitrate,  m.  p. 
173 — 174°  with  gas  evolution)  is  oxidised  (nitric  acid) 
to  1 -phenyl-3  :  5-dimethyl- 1  :  2  :  4 -triazole-4"- carb¬ 
oxylic  acid  (III)  (A.,  1927,  1090)  (hydrochloride 
+H20,  ra.  p.  296 — 296*5°  after  sintering  at  295°), 
whilst  initial  permanganate  oxidation  affords  l-phenyl- 
3(or  5 ) -methyltriazole- 4'- carboxylic  acid  +Ho0  (IV). 
Further  oxidation  ( perm anganate)  of  III  or  IV  gives 
1  -phenyltriazole-3(or  5)  :  4' -dicarboxylic  acid  (anhydr¬ 
ous  and  +H20,  ra.  p.  302 — 303°).  H.  Burton. 


Porphyrin  syntheses.  XXV.  Chlorophyll, 
VIII.  Syntheses  of  porphinmonopropionic  acids 
VI,  III,  and  I  ;  conversion  of  pyrroporphyrin  into 
porphinmonopropionic  acid  III.  H.  Fischer, 
H.  K.  Weichmann,  and  K.  Zeile  (Annalen,  1929,  475, 
241 — 266). — The  remaining  three  of  the  eight  isomeric 
porphinmonopropionic  acids  (cf.  A.,  1928,  651)  have 
now  been  synthesised.  “  Porphinmonopropionic  acid 
VI  ”  (1:3:5:  S-tetramethyl- 4  :  6  :  7 - triethylporphin-2- 
pi  pa  pa  propionic  acid ;  cf. 

L— ptr_ _ :  annexed  formula) 

[methyl  ester,  m.  p.  246° 
/  N  N  CH:  (corr.) ;  capper  salt, 

CH  NH  NH  /  C33H3602N4Cu,  and 

WSi- _ ptr  iron  salt  (hmmin), 

p«  pflL  lips  QtfHssOgNaCIFe]  is 

obtained  by  the  usual 

method  by  condensation  of  (2  -  brom o  -  3  -  methyl  - 
4  -  ethylpyrryl)  -  (2"  -  brorao  -  3'  -  methyl  -  4"  -  ethylpyrrol  - 
enyl)methene  hydrobromide  with  (3-methyl-2-bromo- 
methyl-4-ethylpyrryl)-(4'-methyl  -  fi'-bromomethyl  -3'- 
P-carboxyethylpyrrolcnyl)methene  hydrobromide  by 
heating  with  hydrobromic  acid.  Modified  methods 
arc  used  for  the  synthesis  of  the  other  two  acids  on 
account  of  their  unsymmetrieal  structure.  (2  :  5-Di- 
methyl-4-ethylpyrryl)-(3'-methyl  -  4'  -  (J  -  carboxyethyl  - 
pyrrolenyl)methene  hydrobromide  and  (2-bromo-3- 
methyl-4-ethylpyrr37l)-(3'-methyl-5/-  bromoraethyl  -  4'- 
ethylpyiTolenyl)methene  hydrobroraide  are  condensed 
by  fusion  with  succinic  acid,  and  the  porphinmono¬ 
propionic  acid  is  separated  by  means  of  its  insoluble 
sodium  salt  from  the  setioporphyrin  derived  from  the 
second  reactant.  The  “  porphinmonopropionic  acid 
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Ill  ”  (1:3:5:  84etramethyl-2  :  4  :  64 riethylporphin- 

1 -propionic  acid)  thus  obtained  yields  a  methyl  ester, 
m.  p.  271°  (corr.)  [copper  salt,  m.  p,  223°;  iron  salt 
(hcemin),  m.  p.  265°;  phyllin],  A  better  yield  is 
obtained  by  another  synthesis.  (3 : 5-Dimethyl-  4- 
P  -  ca rboxyeihylpyrryl )  -  (3'  -  methyl  -4'  -  ethylpyrrolenyl)  - 
methene  hydrobromide ,  decomp,  slowly  at  235 — 240°, 
is  obtained  by  condensing  opsopyrrole  with  3  :  5-di- 
methyl-4-p-carboxyethylpyrrole-2-aldehyde,  and  con¬ 
denses  in  turn  with  (3-methyl-2-bromomethyl-4- 
ethylpyrryl)  -  (2^bromo-4'-methyl-3'-ethylpyrrolenyl)  - 
methene  hydrobromide  (obtained  by  broraination 
of  haem opyrr ole,  cf.  this  voL,  1463),  when  fused  with 
succinic  acid  to  give  the  same  “  porphinmonopropionic 
acid  III,”  (3-Methyl-4-ethyl-2-carboxypyrryl}~(3# :  5'- 
dim  ethyl*  4'-  p  -carboxy  ethylpy  rroleny  1)  m ethene  hydro  - 
bromide  (unpublished  work  with  H.  Berg)  condenses 
with  (2-bromo-3-methyl-4-ethylpyrryl)-(4'-methyl-2'- 
bromomethyl  -  3'  -  ethylpyrrolenyl)m ethene  hydro  - 
bromide  (obtained  by  bromination  of  cryptopyrrole, 
cf.  this  vol.,  1463)  when  fused  with  succinic  acid  to 
yield  “  porphinmonopropionic  acid  1”  { 1:3:5: 1-teira- 
methyl- 4  :  6  :  %4rieihylporphin-2-propionic  acid),  which 
yields  the  methyl  ester,  m.  p.  237°  (corr.)  [copper  salt, 
m.  p.  226°;  iron  salt  (hsemin),  m.  p.  above  270°]. 

A  further  step  in  the  orientation  of  the  substituents 
in  the  chlorophyll  porphyrins  has  been  made  by  con¬ 
verting  chlorophyll  py r r oporphy rin ,  already  known  to 
be  a  tetramethyldiethylporphinmonopropionic  acid, 
into  the  above  porphinmonopropionic  acid  III  by  the 
introduction  of  an  ethyl  group,  and  the  possible 
structures  for  pyrroporphyrin  are  reduced  to  three, 
of  which  XV  (Annalen,  1929,  473,  213)  is  most 
probable.  The  derivation  of  chlorophyll  porphyrins 
from  aetioporphyrin  III  is  thus  established,  and  hsemin 
and  chlorophyll  therefore  have  a  similar  arrangement 
of  side-chains.  The  constitution  of  chlorophyll  is 
discussed. 

Pyrrohsemin  in  acetic  anhydride  is  treated  with 
stannic  chloride ;  the  reaction  is  not  allowed  to  go  to 
completion  in  order  to  avoid  excessive  decomposition. 
Treatment  of  the  product  with  concentrated  sulphuric 
acid  to  remove  iron  yields  acetylpyrroporphyrin 
[copper  and  iron  salts ;  methyl  ester,  m.  p.  278°  (corr.) 
(copper  salt,  m.  p.  245°  (corr.) ;  iron  salt,  m.  p.  265° 
(corr.))],  accompanied  by  small  amounts  of  two 
porphyrins  of  different  basicity.  Spectrographic  data 
are  given  for  these  compounds.  The  acetylpyrro¬ 
porphyrin  is  reduced  by  heating  with  concentrated 
alcoholic  potassium  hydroxide  to  the  carbinol,  which 
is  accompanied  by  a  spectroscopically  similar  por¬ 
phyrin  which  is  stable  to  concentrated  sulphuric 
acid  or  heating  in  a  vacuum.  Reduction  of  the 
impure  carbinol  with  hydriodic  acid  and  phosphonium 
iodide  yields  porphinmonopropionic  acid  III,  identical 
with  the  synthetic  product  and  yielding  the  same 
derivatives.  R.  K.  Callow, 

Porphyrin  syntheses.  XXVI,  Syntheses  of 
mesoporphyrins  I,  IV,  XIII,  and  XIV.  H. 
Fischer  and  A.  Herrmann  (Annalen,  1929,  475, 
266 — 287), — A  detailed  account  is  given  of  work 
already  briefly  summarised  (this  vol.,  1316).  An 
alternative  synthesis  of  mesoporphyrin  I  (copper  salt) 
is  carried  out  by  condensation  of  (4  :  5-dimethyl-3-p- 


carboxyethylpyrryl)  -  (3'  -  methyl  -  4'-  (3  -  carboxyethyl  - 
pyrrolenjdjmethene  and  (4:5-  dimethyl  -  3  -  ethyl- 
pyrryl)  -  (2'  -  bromo  -  5'  -  methyl  -  4'  -  ethylpyrrolenyl)  - 
methene  by  fusion  with  succinic  acid.  The  copro¬ 
porphyrin,  m.  p.  244°  (corr.),  obtained  as  a  by-product 
in  the  first  synthesis  has  been  identified  as  copro- 
porphyrin  I.  Mesoporphyrin  XIII ,  m.  p.  above  280° 
(copper  and  iron  salts,  both  m.  p.  above  280°),  is 
obtained  by  condensation  of  (2-bromo-3-methyI-4-p- 
carboxyethylpyrryl)-(2'-  bromo-3'-  methyl  -4'-  p,-  carb  - 
oxyethylpyrrolenyljmethene  hydrobromide  and  (4- 
methyl-2-bromomethyl-3-ethylpyrryl)  -  (4'  -  methyl  -  2'- 
bromomethyl  -  3'  -  ethylpyrrolenyl }m ethene  hydro  - 
bromide  by  fusion  with  succinic  acid  and  converted 
into  the  methyl  ester,  m.  p.  217°  [copper  salt,  m.  p. 
238° ;  iron  salt  (hmmin),  m.  p.  257°].  The  absorption 
spectra  of  the  mesoporphyrins  are  indistinguish able, 
as  are  those  of  their  corresponding  derivatives. 

Since  it  has  been  found  that  mesoporphyrins  I  and 
IX  are  readily  separable,  the  identification  of  isomeric 
hsemins,  if  they  occur,  should  be  possible  by  conversion 
into  the  mesoporphyrins.  However,  fractionation  of 
mesoporphyrin  from  ox  blood  yields  only  mesopor¬ 
phyrin  IX,  identified  as  the  methyl  ester,  and  dog-fish 
blood  and  blood  from  a  case  of  porphyrinuria  yield  the 
same  mesoporphyrin.  R.  K.  Callow. 

Natural  porphyrins.  XXI’ V.  Hsematopor- 
phyrin.  H.  Fischer,  A.  Treibs,  and  G.  Hummel 
(Z.  physiol.  Ohem.,  1929,  185,  33 — 73). — An  attempt 
to  reduce  hae  matoporphyrin  hydrochloride  with 
boiling  alcoholic  potassium  hydroxide  was  unsuccess¬ 
ful.  The  product  was  converted  into  the  hydro¬ 
chloride  and  then  represented  the  dihydrochloride  of 
haematoporphyrin  with  1  mol.  of  water,  although  the 
carbon  percentage  was  low.  It  was  shown  spectro¬ 
scopically  to  contain  10%  of  protoporphyrin.  The 
potassium  salt  with  methyl-alcoholic  hydrogen 
chloride  gave  the  crystalline  dimethyl  ester,  m.  p. 
212°,  chief  absorption  bands,  624*8,  575-6,  569-5, 
529-3,  495*7.  This  was  converted  into  telramethyl- 
hcjematoporphyrin,  m.  p.  120°,  The  dimethyl  ester 
at  185—195°  gave  protoporphyrin  ester.  Tetra - 
melhyUia. matoporphyrin  ester  GT,  m,  p.  145°,  which 
lost  methyl  alcohol  only  at  185°,  showed  a  higher  m.  p. 
after  rubbing  (185°).  Tctraethylhmmatoporphyrin , 
m.  p.  149°,  was  prepared  by  esterification  of  the 
potassium  salt  with  alcoholic  hydrogen  chloride  (chief 
absorption  bands  495-9,  530*1,  569*5,  576*2,  624*7}. 
When  the  temperature  of  the  haamatoporphyrin- 
alcohoiate  mixture  rose  to  180°,  reduction  occurred, 
giving  the  meso-ester,  m.  p.  194°.  The  Busch 
reduction  to  indicate  the  hydroxy  vinyl  radical  met  with 
no  success.  With  hydrogen  iodide  and  acetic  acid, 
reduction  to  mesoporphyrin  was  effected.  Bromin¬ 
ation  of  the  haem  atop  orphy  rin  dimethyl  ester  yielded 
dibromodeuteroporphyrin.  Acetic  acid  and  hydro- 
bromic  acid  gave  hoematoporphyrin.  Haematopor- 
phyrin,  is  easily  converted  into  mesoporphyrin  by  way 
of  a  hydrobromic  acid  additive  product,  which  also 
points  to  the  equivalence  of  the  side -chains.  The 
oxidation  of  tetramethylhae matoporphyrin  decided 
this  point.  Me thoxym ethyl maleimide,  m.  p.  59°, 
was  obtained  and  hrematinic  acid  in  yield  corre¬ 
sponding  with  two  pyrrole  nuclei.  Oxidation  of  meso- 
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porphyrin  likewise  gave  a  yield  of  more  than  1  mol. 
of  methylethylmaleimide.  Bromoporphyrin  I  gave 
more  than  1  moL  of  bromoeitraconimide.  The 
action  of  bromine  on  tetramethylhosmatoporphyrin  in 
chloroform  gave  dibromodeuteroporphyrin  ester.  The 
brominated  imide,  m.  p.  76°,  of  Kiister  and  Grosse 
could  not  be  obtained.  In  place  of  the  dichlorodi- 
methylhsemin  of  Kiister  and  Sehlayer  a  crystalline 
chlorohsemin  of  a  monochlorotetramethylkmmatopor- 
phyrin  was  obtained.  Oxidation  gave  a  small 
amount  of  chlorocitraconimide.  It  is  doubtful  if  the 
imide,  m.  p.  76°,  has  the  constitution  assigned  to  it. 
Bromination  of  mesoporphyrin  ester,  its  copper  salt, 
and  of  setiohaemin  gave  well- crystallised  perhromides 
which  were  debrominated  by  acetone. 

Oxidation  of  2-metliyl-4-ethylpyrrole  gave  ethyl - 
maleimide,  m.  p.  80°,  bromination  gave  the  crystalline 
(3  :  5-dibromo  -  4-  ethylpyrryl)  -  (5'  -  methyl  -  3'  -  ethyl- 4'- 
bro7nopyrrolenyi)methene  hydrobromide.  By  the  action 
of  sodium  hydroxide,  the  free  methene,  m.  p.  133°,  was 
obtained ;  this  on  fusion  with  succinic  acid  gave 
tetrabromotetraethylporphin  ( ?).  Oxidation  of  the 
iron  salt  of  tetramethylhsematoporphyrin  gave  the 
methoxylated  imide,  m.  p.  58°.  J\  H.  Birkinshaw. 

Molecular  compounds  of  porphyrins.  A. 
Treebs  (Annalen,  1929,  476,  1 — 60). — A  compre¬ 
hensive  investigation  of  the  salts  and  molecular 
additive  compounds  formed  by  a  large  number  of 
porphyrins  and  their  esters  with  styphnic,  picric, 
pierolonie,  and  flavianie  acids,  and  of  their  spectra  both 
in  powder  form  and  in  solution,  is  described.  For 
details  in  individual  cases  the  original  must  be  con¬ 
sulted,  the  main  general  conclusions  being  briefly 
summarised  below.  Coloured  compounds  of  1  mol.  of 
the  porphyrin  with  1—5  mols.  of  the  acid  are  formed, 
exhibiting  all  variations  of  solubility,  the  m.  p,  of 
which  are  reproducible  only  with  very  rapid  heating 
and  are  of  no  value  for  mixed  m.-p.  determinations. 
Like  the  spectra  of  the  porphyrins  themselves,  the 
spectra  of  these  compounds  are  not  trustworthy  as  a 
guide  to  constitution,  since  they  fall  into  three  definite 
types,  individual  compounds  within  each  type  having 
closely  similar  spectra.  Thus  in  ethereal  solution  the 
spectra  of  setio-,  meso-,  deutero-,  copro-,  and  pyrro- 
porphyrins  exhibit  four  chief  bands  of  approximately 
equal  intensity  (neutral  type).  In  hydrochloric  acid 
an  entirely  different  type  of  spectrum  (type  II)  is 
obtained  consisting  of  three  bands  of  very  unequal 
intensity  in  the  green,  two  additional  weak  bands 
appearing  with  increasing  concentration  of  hydro¬ 
chloric  acid,  which  also  causes  a  general  shift  towards 
the  red.  With  the  molecular  compounds,  however, 
increase  in  the  concentration  of  the  acid  component 
causes  a  shift  towards  the  violet,  and  in  these  com¬ 
pounds  an  intermediate  spectrum  type  (type  I)  due 
to  the  presence  of  mono -acid  salts  is  obtained.  A 
corresponding  type  [type  (I)]  is  obtained  with  powder 
spectra  (such  spectra  being  indicated  by  the  bracketed 
type  number),  these  showing  a  shift  of  6—10  jxu  to¬ 
wards  the  red  compared  writh  the  corresponding  solution 
spectra.  Each  spectrum  type  corresponds  with  a 
definite  type  of  compound.  Thus  most  compounds  in 
which  the  ratio  porphyrin :  nitrophenolic  acid  is  1  : 1 
give  spectra  of  type  (I)  and  are  true  mono-acid  salts. 


In  this  group,  however,  dibromodeuteroporphyrin 
picrate  and  mtioporphyrin  2  : 6-dinitrobenzoate  give 
the  neutral  typo  spectra  and  are  therefore  true 
molecular  additive  compounds,  similar  results  being 
obtained,  with  the  pierjd  chloride  additive  compounds 
of  sestioporphyrin-I,  m.  p.  251°,  and  mesoporphyrin 
ester,  m.  p.  158°,  and  with  the  bromo-2  : 4-dinitro- 
benzenc  additive  compound  (1  : 2),  m.  p.  188°,  of 
setioporphyrin-L  Most  compounds  with  the  por¬ 
phyrin  ;  acid  ratio  1  :  2  give  spectra  of  type  (II)  and 
are  true  di-acid  salts,  but  the  pierolonates  give  type 
(I)  spectra  and  are,  therefore,  additive  compounds  of 
the  mono-acid  salts.  The  spectra  of  these  change  to 
type  II,  however,  in  the  presence  of  a  large  excess  of 
pierolonie  acid.  Compounds  with  the  ratio  1  :  3  give 
type  II  spectra  and  are  additive  compounds  of  the  di¬ 
acid  salts.  Such  compounds,  with  the  exception  of. 
the  styphnate  of  setioporphyrin-II,  are  found  only  in 
the  flavianie  acid  series.  The  2  : 6 - d initrobenzoaies 
of  aetioporphyrin-I,  m.  p.  203°,  and  mesoporphyrin 
ester,  m.  p.  153°,  are  the  only  examples,  respectively, 
of  compounds  with  the  ratio  1  :  4  and  1  : 5,  and  are 
additive  compounds  of  the  di-acid  salts.  Dissociation 
of  these  molecular  compounds  occurs  in  solution,  its 
extent  depending  on  the  solvent  and  increasing 
with  rise  of  temperature,  so  that  different  types  of 
spectra  may  be  obtained  by  varying  the  conditions  in 
these  respects.  Thus  by  addition  of  equimoleeular 
quantities  of  setioporphyrin-I  in  chloroform  and  picric 
acid  in  methyl  alcohol,  the  solution,  after  concen¬ 
tration,  exhibits  a  type  I  spectrum  in  which  the 
neutral  type  can  still  be  observed.  The  latter  dis¬ 
appears  on  addition  of  10 — 15%  excess  of  picric  acid, 
but  for  this  solution  of  homogeneous  spectrum  type 
the  1  :  2  picrate  showing  spectrum  type  (II)  is  ob¬ 
tained,  whilst  the  mother-liquor  still  has  the  type  I 
spectrum,  proving  the  existence  of  an  equilibrium  in 
solution.  Explanations  of  the  detailed  results  are 
discussed,  and  it  is  concluded  that  the  porphyrin 
molecule  exhibits  residual  affinity  and  hence  that  the 
iron  in  hsemin  and  the  magnesium  in  chlorophyll  are  not 
bound  merely  by  substitution  of  2  atoms  of  hydrogen, 
but  by  means  of  the  residual  affinity  of  the  complex. 
In  addition  to  spectrographic  data  the  following  m.  p. 
data  are  recorded  (all  eorr.  and  with  decomp.),  each  set 
of  values  being  those  of  the  styphnate,  picrate,  piero- 
lonate,  and  flavianate,  respectively :  setioporphyriu-I, 
223°,  232°,  262°,  indef.  230°;  aetioporphyrm-II,  217°, 
223°,  228°,  250° ;  mesoporphyrin,  232°,  178°,  204°, 
indef.  215° ;  mesoporphyrin  ester,  185°,  145°,  195°,  235° ; 
protoporphyrin,  234°,  indef,  180°  (1:1)  and  157° 
(1  :  2),  indef.  160°,  211°  (1  :  2)  and  215°  (1:3);  proto¬ 
porphyrin  ester,  135°,  150°,  143°  (1  :  1)  and  115° 
(1  :  2),  decomp.  260°  (1  : 2)  and  decomp.  230°  (1:3); 
deuteroporphyrin,  183°,  indef.  240°,  118°,  275°; 
deuteroporphyrin  ester,  127°  (1  :  1)  and  188°  (1  : 2), 
148°,  212°  (1:1)  and  141°  (1:2),  204°;  hsemato- 
porphyrin,  — ,  — ,  decomp.  180°,  deeomp.  200°; 
tetramethylhsematoporphyrin,  171°,  155°,  132°  and 
110°  (two  forms  both  1:1),  183° ;  coproporphyrin-I, 
295,  251°,  256°,  indef.  310° ;  coproporphyrin-I  ester, 
143°  and  154°  (both  1  :  2),  146°,  245°,  225°  •  uropor¬ 
phyrin  ester,  — ,  — ,  — ,  176° ;  isouroporphyrin  ester, 
232°,  240°,  — ,  215° ;  dibromodeuteroporphyrin  ester, 
— ,  177°,  — ,  indef.  165° ;  phylloporphyrin,  163°,  156°, 
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212°,  235°;  phylloporphyrin  ester,  210°,  indef.  135°, 
— ,  indef.  230°;  pyrroporphyrin,  206°,  152°,  154°, 
indef.  220°;  pyrroporphyrin  ester,  177°,  160°,  175°, 
indef.  262° ;  rhodoporphyrin,  257°,  — ,  — ,  — ,  meso- 
rhodin  ester,  169°,  211°,  135°,  decomp.  300°.  /Etio- 
porphyrin-I  forms  additive  compounds  with  eliloranilie 
acid,  m.  p.  251°,  2:4:  6-trinitro-,  m.  p.  304°,  and 
2  :  6-dinitro*,  m.  p.  indef.  175°  (1  :  1)  and  203°  (1  :  4), 
-benzoic  acids,  and  bromo-2  :  4-dinitrobenzene,  m.  p. 
1SS°.  J.  W.  Baker. 

Phylloerythrin.  L.  Marchlewski  (Z.  physiol. 
Chem.,  1929,  185,  8). — Phylloerythrin  forms  a  stable 
additive  product  with  chloroform,  but  the  latter  can  be 
eliminated  by  dissolving  the  complex  in  warm 
pyridine  and  pouring  into  a  large  volume  of  alcohol  or 
acetic  acid.  J.  H.  Berkinshaw. 

Fulminic  acids.  VIII.  Constitution  of  poly¬ 
merised  fulminic  acids.  Erythrocyanilic  acid 
and  p-isocyanilic  acid.  H.  Wieland,  W.  Frank, 
and  Z.  Kitasato  (Annalen,  1929,  475,  42 — 54). — The 
reaction  between  erythrocyanilic  acid  and  aniline 
incompletely  studied  by  Will  (Diss,,  Mu  lichen,  1923) 
has  been  fully  investigated.  Erythrocyanilic  acid 
and  aniline  (2  mols.)  react  in  warm  ethyl  acetate 
solution  with  the  formation  of  l-pkenylAdriazolyL 
iso 7ii\ trosoacelan  Hide  (I) , 

CH-NPh 

XHPlrCO-CiN’OHJ-C^^^  ,  m.  p.  202—203% 

and  hydroxylamine.  The  former  slowly  dissolves  in 
boiling  methyl-alcoholic  potassium  hydroxide  and 
the  solution  on  dilution  yields  the  potassimn  salt, 
m,  p.  212—213°  (deeomp.),  from  which  the  anilide  is 
regenerated  by  acids.  It  is  unaffected  after  boiling 
for  2  lirs,  with  concentrated  hydrochloric  acid,  dis¬ 
solves  in  concentrated  sulphuric  acid,  and  is  pre¬ 
cipitated  unchanged  on  the  addition  of  water,  is 
unaffected  by  bromine  or  by  chromic  acid  in  acetic 
acid  and  also  by  nitrous  acid.  The  acetyl  derivative 
of  I  has  m,  p.  171 — 172°,  and  is  converted  into  I 
by  boil  mg  with  dilute  alkali.  Thionyl  chloride  and  I 
give  4  -cya  ho-  1  - phenyl  - 1  :  2  :  3 -triazole,  m.  p.  121— 
122°,  converted  by  prolonged  hydrolysis  with  N- 
alcoholic  potassium  hydroxide  into  an  insoluble 
compound ,  m.  p.  232 °,  and  1 -phenyl -1  :  2  :  3-triazolc- 
4 -carboxylic  acid,  m.  p.  150°.  The  last-named  affords 
1-phenyltriazole,  m.  p.  55—56°,  when  heated  above 
the  m.  p.  for  several  minutes.  The  mechanism  of  the 
reaction  between  erythrocyanilic  acid  and  aniline  and 
the  subsequent  transformations  is  given  (ef.  A.,  1925, 
i,  1048).  Erythrocyanilic  acid  and  phenylhydrazine 
react  in  alcohol  to  give  a  compound, 

(1  mol.  acid,  3  mols.  phenyl  hydrazine ,  loss  of  1  mol. 
KH3),  m.  p.  217—218°  (deeomp.),  which  reduces 
ammoniacal  silver  nitrate  containing  a  little  sodium 
hydroxide,  is  dehydrated  by  bromine  in  glacial  acetic 
acid  to  an  azo-compound,  and  gradually  dissolves  in 
boiling  concentrated  hydrochloric  acid  to  a  solution 
from  which  a  compound,  m.  p,  261 — 262°,  is  pre¬ 
cipitated  by  water. 

isoCyanilie  acid  (Steinkopf,  A.,  1910,  i,  305)  and 
benzoyl  chloride  (3  mols.)  in  pyridine  yield  a  dibenzoyl 
derivative,  m.  p.  1 55 °,  whilst  boiling  with  aniline 
hydrochloride  in  aqueous  solution  affords  an  anil- 
oxime,  in.  p.  121 — 122°,  identical  with  the  compound 


obtained  from  the  a-aeid  (cf.  A.,  1925,  i,  1049).  The 
open-chain  structure  originally  assigned  to  this  anil- 
oxime  is  withdrawn  and  the  cyclic  structure 


NPhlCH’Om)  A  „ 

OH*N-CH-C=N'^  substituted. 


When  p~*socyaniiic 


acid  is  warmed  with  thionyl  chloride  for  a  short  time, 
cya nofurozanald oxime,  m.  p.  90 — 91°,  is  formed  (also 
obtained  by  boiling  the  acid  with  water),  which  when 
treated  with  1  equivalent  of  0*lAT-sodium  hydroxide, 
followed  by  acidification,  is  converted  into  anhydro- 
^ocyanilic  acid,  m.  p.  185 — 186°  (lit.  1S0°),  identical 
with  the  substance  obtained  from  fsocyanilic  acid  and 
phosphorus  pentachloride.  With  dilute  hydrochloric 
acid  alone  no  change  takes  place,  thus  indicating  that 
the  original  oxime  undergoes  a  preliminary  Beck¬ 
mann  transformation  in  presence  of  alkali,  p-iso- 
Cyanilic  acid  reacts  slowly  with  ammonia  to  give 
pencyanilic  acid ,  m.  p.  187°,  and  metac?/a?n7?c  acid , 
m.  p.  70°.  Dicyanofuroxan,  m.  p.  40—41°,  is  pro¬ 
duced  when  fM’soeyanilic  acid  is  vigorously  boiled  with 
thionyl  chloride.  A,  I.  Vogel, 


Fulrninic  acids.  DC.  Constitution  of  poly¬ 
merised  fulminic  acids.  periCyamlic,  epi- 
cyanilicr  and  meta cyanilic  acids.  H,  Wieland 
and  Z.  Kitasato  [with  F.  Fromm]  (Annalen,  1929, 
475,  54 — 78). — pen  Cyanilic  acid,  m.  p.  187°  (de¬ 
comp.)  (previously  called  hydrato isocyanilie  acid), 
prepared  by  the  action  of  mild  alkalis,  e.g,,  ammonia, 
on  tsocyanilic  acid,  is  best  purified  by  decomposing 
the  characteristic  sparingly  soluble  ammonium  salt 
with  dilute  h37drochloric  acid.  It  forms  a  sparingly 
soluble  pyridine  salt,  m.  p.  179°  (deeomp.),  a  tri- 
methyl  ester,  m.  p.  128°,  when  treated  in  methyl - 
alcoholic  solution  with  diazomethane  in  ether  at  0°, 
a  tribenzoyl  derivative,  in,  p.  189°  (deeomp.)  (4  mols. 
of  benzoyl  chloride  in  pyridine  solution),  and  a  tri- 
acetyl  derivative,  m.  p.  162°  (deeomp.),  when  boiled 
for  a  short  time  with  acetic  anhydride.  When  peri- 
eyanilic  acid  in  chloroform  solution  is  warmed  with 
thionyl  chloride  at  70°  for  3  hrs.,  anhydrocpicyan i lie 
acid,  m.  p.  102°,  is  formed.  This  acid  is  unaffected 
by  cold  concentrated  sulphuric  acid  or  by  hot  con¬ 
centrated  hydrochloric  acid  at  100°,  is  decomposed 
by  alkali  giving  ammonia  and  carbon  dioxide,  yields 
a  dibenzoyl  derivative,  in.  p.  158°  (benzoyl  chloride 
in  p3Tidine),  and  is  decomposed  by  boiling  A7- baryta 
solution  into  ammonia  and  3-li37drox3Tfurazan-4-carb- 
oxylamide,  m.  p.  202 — 204°,  identical  with  the  pre¬ 
vious^7  known  tsofulminurie  acid  (benzoyl  derivative, 
m.  p.  212°),  and  separated  l>3r  means  of  the  sparingh7 
soluble  barium  salt;  prolonged  boiling  with  baiyta 
\ields  h37drox37furazancarbox3rlic  acid,  m.  p.  175°. 
3-HydroxyA *fu razanxsonitrosoaceli c  acid ,  m.  p.  165° 
(deeomp.),  was  isolated  from  the  filtrate  of  the  barium 
salt  separation. 

oL-epiCyanilic  acid ,  m.  p.  170°  (deeomp.),  is  formed 
by  heating  j?mcyaiiilic  acid  with  aqueous  aniline 
hydrochloride  at  100°  or  by-  dissolving  pericyanilic 
acid  in  concentrated  sulphuric  acid  at  10°  and  later 
pouring  the  solution  on  to  ice.  The  acid  3fields  a 
teirabenzoyl  derivative,  m.  p.  179°  (deeomp.),  which 
gives  no  coloration  with  ferric  chloride ;  when  boiled 
with  thionyl  chloride  anhydrocpicyan ilic  acid,  m,  p. 
102°,  is  produced.  C3ranogl3"oximecarbox3'ltc  acid 
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(I),  m.  p.  102°  (dccomp.),  is  obtained  from  the  a-aeid 
by  heating  with  concentrated  hydrochloric  acid;  it 
gives  a  brownish-red  colour  with  ferric  chloride, 
whilst  the  a-acid  gives  a  carmine-red  colour.  I  is  also 
produced  from  the  p-ackl  (Thiele,  Diss.,  Miinchen, 
1921)  and  undergoes  decarboxylation  when  heated 
with  2 JV-mcthyl -alcoholic  potassium  hydroxide,  giving 
cyanoglyoxime,  m,  p,  175°  {also  produced  directly 
from  the  fhaeid  by  boiling  with  2N-  methyl  -alcoholic 
potassium  hydroxide),  identical  with  the  compound 
obtained  from  amp/«chlorogly oxime  and  sodium 
cyanide  in  alcohol. 

metoOyanilie  acid,  in.  p.  70°,  is  best  prepared  by  the 
addition  of  excess  of  concentrated  aqueous  ammonia 
to  a  solution  of  perieyanilic  acid  in  pyridine,  keeping, 
removing  the  precipitated  ammonium  peneyanilate, 
acidifying  with  hydrochloric  acid,  and  extracting 
with  ether ;  yield,  50%,  This  acid  is  characterised 
by  its  great  stability  to  alkalis.  With  benzoyl 
chloride  and  pyridine  at  0°,  wtd&cyatulie  acid  yields 
dibenzoylk ydroxamyl  chloride,  m.  p,  108°.  Gentle 
warming  with  thionyl  chloride  in  ether  gives  a  50% 
yield  of  aei -n itromethylfuramnca rbozylamide ,  m,  p. 
105%  whilst  vigorous  boiling  with  thionyl  chloride 
furnishes  aci-n* Iromdhylcyanfu ram n  {or  anhydrome ia- 
cyamlic  acid)  (II),  b,  p.  98°/2  mm.  {benzoyl  derivative, 
m.  p<  157°).  When  II  is  boiled  with  2  mols.  of 
IV- baryta,  4- acbni  tromethy  If urazan -lb  carboxylic  acid, 
m.  p.  100°  (decomp.),  is  formed  (this  compound 
decomposes  on  keeping) ;  benzoylation  at  0°  affords 
benzoylfurazankydroxamyl  chloride,  m.  p.  211 — 212°, 
whilst  benzoylation  at  20°  gives  a  compound, 
C17Hao04X/31t  m.  p.  221%  Identical,  with  the  sub¬ 
stance  obtained  by  benzoylation  of  evanometazon  ic 
acid,  mefaCyanilic  acid  and  bromine  water  give 
trihromomet&cyan tlic  acid,  m.  p.  122°;  the  bromine 
is  immediately  eliminated  by  alcoholic  potassium 
hydroxide  at  0% 

The  various  reactions  described  in  this  and  the 
previous  paper  are  interpreted  by  the  following 
formulae  for  the  acids  : 

$dso-  III,  K-i$o~  IV,  erythro-  V,  a~epn  VI,  g-epi- 
VII,  peri-  VIII,  and  roefa-cyanilic  acid  IX. 
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Prodlgiosm,  the  red  dye  of  ii.  prodigiosan*  L 
F.  Wrede  and  O.  Hettche  (Ber.,  1929,  62,  [ffj. 
£078 — 2685), — The  culture  of  the  bacillus  Is  effected  at 
about  25°  on  agar  in  presence  of  peptone.  Maggi  meat 
extract,  dextrose,  and  magnesium  sulphate.  The  red 
mass  is  treated  with  sodium  hydroxide  and  extracted 


with  light  petroleum.  The  dye  is  precipitated  from  the 
extract  as  the  hydrochloride .  Prodigiosin  is  an 
amorphous  compound  which  softens  at  70 — 80°.  It 
appear  to  have  the  composition  {tinHasONa.  Tlu> 
mol.  wt,  in  freezing  acotio  acid  or  of  the  salicylate  in 
bromoform  corresponds  with  the  simple  formula, 
whereas  double  this  value  is  observed  in  freezing 
benzene.  J  n  boiling  alcohol  it  gives  colloidal  saint  ions. 
Its  spectroscopic  behaviour  shows  tlm-t  it  does  not 
belong  to  the  rosanilino  group.  It  is  not  readily  re¬ 
duced,  It  absorbs  about  1*1  atoms  of  oxygen  per  mol. 
from  permanganate  in  acetone  solution,  whereby 
oxalic  acid  is  formed.  It  is  readily  oxidised  by  chromic 
acid  or  hydrogen  peroxide.  An  acyl  derivative  could 
not  be  prepared.  It  appears  to  contain  one  mothoxyl 
or  ethoxy!  group,  but  not  a  incthylimi no- radical.  A 
primary  amino-group  is  not  present.  The  following 
salts  are  described  :  perchlorate,  m.  p.  228°  after 
softening  at  22(1°;  picralc,  m.  p.  176°  after  softening 
at  173°;  salicylate,  m.  p,  178°  after  softening  at  176°; 
benzoate,  m,  p.  170°  after  softening  at  168% 

11.  When, 

Thiazole  derivatives.  K.  Riksz  and  11,  IMlJiftcn 
(Mona  tab.,  1929,  53  and  54, 1 1 1 — 1 18).- — Treatment  of 
diazotised  dchydrothiotoluidino  (l-p-ummophenyl-* 

5-  m ethyl benzthi azole)  (I)  with  an  alkaline  xauthate 
solution  and  subsequent  hydrolysis  of  the  intermediate 
product  with  alcoholic  potassium  hydroxide  affords 
1  - p - thioljjhenyl - 5 - melhylb a n zthiuzole  (II)  [acetyl  < I eri v - 
alive,  m.  p,  198° ;  benzoyl  derivative,  in.  p.  253'% 

6 - methyl  derivative,  in.  p.  186° ;  corresponding 
thioglymllic  acid  (111),  m.  p .  233%,  Oxidation  of  1 1 
to  the  corresponding  disulphide  (1 V)  occurs  readily  in 
air.  Chlorination  of  a  chloroform  suspension  of  II 
or  IV  gives  1  -plienyl-fMradhyh^izthiazoU^ -sulphur 
chloride,  m.  p.  102%  which  with  aniline  yields  the 
corresponding  S-am/ino-dcrivative,  in,  p,  278°,  An 
alkaline  solution  of  II  and  diazotised  I  afford  the  dye 

C6H3Me<|>O*C6H4-N:X-S-0eH4-C<|>CeH3Me 

(yellow  on  cotton)*  When  111  Is  treated  with  chioro- 
suiphonic  acid  at  -  l(f  ring  closure  occurs  and  3- Agio  - 
5-  {o~  methyl- bbenzthiazolyl)  -  2  :  3  -dihydrothmmphdmu 
( V)  Is  formed ;  at  90°  ring  closure  and  oxidation  take 
place  and  the  ihioindigotm  derivative  m  isolated  (an 
alkaline  vat  dyes  cotton  reddish- violet) ,  Treatment 
of  an  alkaline  solution  of  V  with  alcoholic  p-niirosodh 
metbylanillne  gives  the  %'p-dvimttiyVMmwjan 
ative,  m*  p,  above  309*%  of  V.  Tins  dyes  tannined 
cotton  with  a  red  shade,  7 'he  htnzylidem  and  p-di- 
methyla minobenzylidem  (dyes  taimined  cotton  orange) 
derivatives  of  I  have  m.  p.  I58v  and  21 8°,  respectively, 
4-Chloro-2-nltrophenykulphur  chloride  and  I  react  in 
ethereal  solution  yielding  the  compound 

CtiHsMe<^^^>C#CeId4'KIl*b*Cei£^GhKOyS  na.  p,  about 

300°.  '  fi.  Rcrtok, 

Sinomenine  and  dhsinomenine.  XIII.  Re¬ 
duction  of  bromosinomenine.  K.  Goto  and  T. 
Nakamura  (Bull,  Chem.  8ot\  Japan,  1929,  4,  J95— 
197). — Reduction  of  bromosi  nomenine  with  palLadised 
charcoal  and  1  mol.  hydrogen  yields  brotnodihydro- 
shwtmnim,  m.  p,  237“  (decorap.},  laj-jj  in  chloroform . 
+  192'4^  [kydrobromide,  m,  p.  229—232"  Cdeeomp.j; 
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metModide ,  m.  p,  225°  (decomp  semicarbazone, 
m,  p.  250°],  identical  with  tho  compound  obtained  in 
80%  yield  by  the  bromination  of  hydrosinomenine  in 
glacial  acetic  acid  solution.  With  2  mols.  of  hydrogen 
a  mixture  of  bromo-  and  hydro-sinomenine  is  formed, 

A.  I.  Vogel. 

Strychnos  alkaloids.  LII1.  Oxidation  pro¬ 
ducts  of  the  reduced  Hanssen  acid.  H,  Leuchs 
and  F.  ICrohnke  (Ber.,  1929,  62,  [B],  2598 — 2003 ;  cf. 
this  voL,  1320). — Oxidation  of  the  reduced  Hanssen 
acid  with  potassium  permanganate  at  0°  leads  to  the 
consumption  of  about  six  equivalents  of  oxygen  and 
production  in  30%  yield  of  an  acid,  C19H^09N2,H20, 
which  does  not  yield  stable  salts  with  mineral  acids. 
The  presence  of  a  ketonie  group  is  not  established 
with  certainty,  although  phenylhydrazine  gives  an 
amorphous  product,  C19HM07N2(IN*NHPh)2. 

The  reduced  Hannsen  acid,  C19H2106N2,  is  con¬ 
verted  by  oxidation  with  bromine  into  a  compound, 
Ci9H2r09N2j  which  gives  a  semicarbazone  hydro- 
bromide,  C20H27O8N 5 , HBr ,  a  phenylhydrazone , 
C25H30O7N4,  and  oxime  hydrochloride,  C19H250  8ISr3,HClJ 
decomp.  240°  without  melting  below  300°,  derived 
from  the  anhydride,  C39H2108N2.  The  dimethyl  ester, 
C^iH2808N2,  m.  p.  147 — 14SQ  [hydrochloride,  m.  p. 
about  265°  (decomp.)],  of  the  anhydride  is  described. 
Reduction  of  the  acid,  C19H20O9N2,  with  water  and 
sodium  amalgam  affords  the  compouml  C19H2G08N2, 
isolated  as  the  hydrobromide .  Oxidation  of  the 
acid,  C19H2609N2,  by  permanganate  yields  an  acid, 
CioHsAN*  [dimethyl  ester  hydrochloride,  m.  p.  255° 
(decomp.)  after  softening].  H.  Wren. 

Halog enotolylpbosphines .  J.  Lindner  [with 
O.  Buugger,  A.  Jenkner,  and  L.  Tschemernigg] 
(Monatsh.,  1929,  53  and  54,  263— 273).— Halogeno- 
phosphines  have  been  prepared  for  possible  use  in  the 
author’s  method  of  volumetric  determination  of  carbon 
and  hydrogen  (A.,  1922,  ii,  657 ;  1925,  ii,  901).  A 
large  proportion  of  the .  paper  is  a  repetition  of 
Miehaelis  and  Paneek’s  work  (A.,  1882, 958) .  Diehloro- 
p-  tolylphosphine  diehloride,  m.  p.  69 — 91°(cf.Michaelis 
and  Paneck,  loc.  ciL),  when  heated  at  98°  in  a  current 
of  dry  air  evolves  hydrogen  chloride ;  chlorination  of 
the  methyl  group  occurs.  Dichloro-p-tolylphosphine 
dibromide  has  m.  p.  12S — 130°  (sealed  tube)  with 
elimination  of  bromine.  Reduction  of  this  dibromide 
with  sulphur  dioxide  gives  the  substance 
Me*C6H4*POClBr(  ?),  m.  p.  5 — 8°.  Dibromotolyl- 
phosphine  dibromide,  m.  p.  160 — 161°  with  elimin¬ 
ation  of  bromine,  also  eliminates  hydrogen  bromide 
when  kept  at  160°.  During  the  Friedel-Crafts  pre¬ 
paration  of  dibromotolylphosphine  a  small  amount  of 
the  0-derivative  is  probably  formed  in  addition  to  the 
p-isomeride.  H.  Burton. 

Formation  of  triphenylmethylphosphinic  acid 
from  triphenylmethoxyphosphorus  diehloride, 
II.  Mechanism  of  the  reaction.  H.  H.  Hatt 
(J.C.S.,  1029,  2412— 2422}.— The  alcoholysis  of  tri¬ 
phenylmethoxyphosphorus  dichloride  (I)  by  alcoholic 
sodium  ethoxide  solution  led  to  the  formation  of 
triphenylmethylphosphinic  acid,  rearrangement  taking 
place.  This  reaction  has  been  studied  in  detail  by 
observing  the  rate  of  formation  of  sodium  chloride  and 
also  by  examination  of  the  phosphorus -containing 


products.  With  2*5lY-alcoholic  sodium  ethoxide  re¬ 
moval  of  chlorine  atoms  proceeded  in  definite  stages, 
thus  leading  to  the  isolation  of  intermediates.  The 
first  halogen  was  removed  rapidly,  the  velocity  being 
governed  chiefly  by  the  rate  of  dissolution  of  the 
phosphorus  dichloride  in  the  alcohol ;  the  second 
halogen  was  removed  more  slowly.  The  final  product 
was  ethyl  hydrogen  triphenylmethylphosphinate ,  m.  p. 
259°  (silver  salt). 

The  course  of  the  reaction  is  considered  to  be 
Ph3C*OP012  (I)  — ->  Ph3C-0*PCI(0Et)  (II)  — »- 
Ph3OPOCl(ONa)  (III)  — >  Ph3C-PO(OEt)-ONa,  and 
is  supported  by  the  isolation  by  acidification  with 
alcoholic  hydrogen  chloride  at  the  appropriate  stage 
of  iriphenylmethylchlorophosphinic  acid  (III),  m.  p. 
233—234°  (aniline  salt  +EtOH,  m,  p.  182—182*5°  or 
151 — 156°  on  rapid  heating ;  quinoline  salt,  m,  p. 
181—182*5°),  and,  when  0*2— 0*5A7-sodium  ethoxide 
was  employed,  the  chbro-ester ,  II,  m.  p.  135 — 137°,  in 
85%  yield.  Heating  with  22Y-sodium  ethoxide  solu¬ 
tion  or  hydriodic-aeetic  acid  mixture  transformed 
II  into  III. 

In  concentrated  solutions  an  alternative  course 
existed  :  (I)  — ^  Ph3C*OPCl(OEt)  — > 
Ph3C*PO(OEt)2 — >Ph3G*P0(0Et)*0Na,  indicated  by 
the  isolation  of  diethyl  triphenylmethylphosphinate, 
m.  p.  120 — 121°  (also  obtained  by  shaking  together 
silver  monoethyl  triphenylmethylphosphinate,  ethyl 
iodide,  and  dry  benzene),  in  20%  yield  when  4ZY»solu~ 
tions  of  sodium  ethoxide  were  used.  This  ester  under¬ 
went  sulphonation  with  concentrated  sulphuric  acid, 
but  hot  aqueous  sulphuric  acid  effected  hydrolysis  first 
into  the  monoethyl  ester,  then  into  the  phosphinic  acid 
itself.  Triphenylmethylphosphinic  acid  and  phos¬ 
phorus  pentachloride  at  70°  gave  triphenylchloro- 
methane,  m.  p.  106 — 109°. 

The  varying  stabilities  towards  hydrolysing  agents  of 
the  compounds  isolated  are  noted  and  tentative  ex¬ 
planations  given.  No  decision  is  reached  regarding 
the  stage  at  which  during  alcoholysis  migration  of  tri- 
phenylmethyl  from  oxygen  to  phosphorus  occurs ;  the 
structure  of  II  is  therefore  left  open.  The  indefinite 
conclusions  of  Arbusov  (J.  Russ  Phys.  Cliem,  Soo., 
1929,  61,  217)  concerning  the  alternative  structure, 
Ph3OPOCl2,  for  I  are  discussed  and  his  suggested 
deciding  test  is  shown  to  be  inadequate. 

The  reaction  between  I  and  alcohol  led  to  the  form¬ 
ation  of  the  carbinyl  ether  of  triphenylmethane.  A 
probable  explanation  is  given  of  the  statement,  made 
by  Arbusov,  that  the  earbinol  is  formed  in  this  reaction. 

R.  J.  W.  Le  Fevre. 

Halogenonaphthylphosphines  and  naphthyl- 
phosphinic  acids.  J.  Lindner  and  M.  Strecker 
(Monatsh.,  1929,  53  and  54,  274— 281).— The  Friedel- 
Grafts  reaction  with  naphthalene  and  phosphorus  tri¬ 
chloride  gives  a  15%  yield  of  diehloro- a-naphthyl- 
phosphine,  chlorinated  in  cold  carbon  tetrachloride 
solution  to  the  corresponding  diehloride  (+CC14)  (I) 
(the  corresponding  dibromide  has  m.  p.  about  114 — 
116°).  Hydrolysis  of  I  with  water  gives  a-naphthyl- 
phosphinic  acid,  m.  p.  189°.  The  Friedel-Grafts 
reaction  is  not  a  suitable  method  for  preparing  di- 
bromonaphthylphosphine.  Parts  of  the  paper  have 
been  reviewed  previously  (A.,  1922,  ii,  657 ;  1925,  ii, 
901).  H.  Burton. 
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Nitration  of  halogenophenylarsinic  acids, 
H.  J.  Barber  (J.C.S.,  1929,  2333— 2337}.— 2-Bromo- 
phenylarsinic  acid  [the  corresponding  di(carbamyl- 
methyl)  o -bromophenylthimrsinite  has  m,  p.  137 — 138°], 
prepared  from  o-bromoaniline  by  Bart’s  reaction, 
gave  on  nitration  2 -bromo-5-niiroplienylarsinic  acid 
(anhydrous  and  monohydrated)  (corresponding  thiol- 
acetamide,  m.  p.  171 — 172°)  (also  obtained  from 

2- bronio-5-nitroaniline  by  di&zotisation),  alkaline 
hydrolysis  of  which  gave  5-nitro-2-hydroxyphenyl- 
arsinic  acid  (ihiolacetamide  derivative,  m.  p.  194 — 
195°).  Only  small  yields  of  2 -iodophenylarainic  acid 
monohydrate  were  obtained  from  o-iodoaniline  owing 
to  interaction  between  the  arsinic  acid  and  excess  of 
sodium  arsenite  in  the  presence  of  copper  arsenite 
with  production  of  o-phcnylenediarsinic  acid  (also 
obtained  bjr  boiling  2-iodophcnylarsinic  acid  with 
aqueous  sodium  arsenite  and  copper  arsenite).  With 
copper  powder,  sodium  2-iodophenylphenylarsinate 
in  boiling  aqueous  solution  gave  a  mixture  of  phenyl* 
arsinic  acid,  2-hydroxyphenylarsinie  acid,  and  di¬ 
phenyl-2  :  2'-diarsinic  acid  ( 1). 

2-Iodophenylarsinic  acid  oil  nitration  as  for  the 
bromo-acid  above  produced  2  -iodo-S-nitrophenyl- 
arsinic  mid  {lit iolacetmnide ,  m.  p.  158 — 160°),  hydro¬ 
lysis  of  which  afforded  o-nitro-2  -hydroxyphenylarsinie 
acid. 

Application  of  Bart’s  reaction  to  3-chloro-,  3-bromo-, 
and  3-iodo-ani lines  led  solely  to  3-chloro-,  3-bromo- 
(thiolacetmnide,  m.  p.  131—132°),  and  3 -iodo^phenyl- 
arsinic  acids,  respectively.  These  on  nitration  gave 

3- chloro-  (thiolacelamide,  in.  p.  172 — 173c),  %-bromo-, 
and  34odo-(j-nitrophenylarsmic  acids,  identified  by  a 
new  method  of  dearsinifi  cation  by  boiling  with  aqueous 
alkali  (an  arsinic  acid  grouping  in  the  e-position  to  a 
nitro-group  being  labile). 

4 -Bromo-  and  44oio-Z-nUrophmylarsinic  acids  are 
also  described.  R,  J.  W.  Le  F^vre. 

p-Anilinopropionamide-4-arsinic  acid  and 
related  compounds.  C.  S.  Hamilton  and  C.  L. 
Simpson  (J.  Amer.  Chcm.  Soe.,  1929,  51,  3158 — 
3161), — p-Iodo-  or  p- bromo-propionamidc ,  m.  p.  110— 
111°  (from  fi-bromoprop ionyl  chloride ,  b.  p.  65 — 70°/ 
25 — 30  mm.),  and  sodium  p-aminophenylarsinate  (I) 
give  ^-anilinopropionamide-4-arsinic  acid  (II)  (sodium 
salt),  hydrolysed  to  p-p  •carboxyethylcminophenyU 
arsinic  add,  not  molted  at  250°,  p-o -Toluidino- 
propionmnideA-  and  -5 -arsinic  acids  are  prepared 
similarly.  p^-Methylcarbamidophenylarsmic  acid  is 
obtained  from  I  and  methylearbamyl  chloride  in 
benzene.  Reduction  of  a  mixture  of  II  and  3-amino- 

4- hydroxyphenylarsinic  acid  with  50%  hypophos- 

phorous  acid  in  hydrochloric  acid  gives  the  dihydro¬ 
chloride  of  3-aminoA*  ^-carboxylamidoeikylamino-4- 
hydroxyarsenobe nzene,  decomp.  120 — 125°,  also  ob¬ 
tained  by  reduction  with  sodium  hyposulphite  in 
presence  of  magnesium  chloride.  Preliminary  phar¬ 
macological  tests  with  II  indicate  that  it  may  be  of 
use  in  trypanosoma!  infections.  H.  Burton. 

Organic  compounds  cf  arsenic.  XV.  Exist¬ 
ence  of  the  arsenoazo-linking  and  phosphoarseno- 
benzene.  W.  Stein  kopf  and  H.  Dtroix  (Ber\, 
1929,  62,  [SI  2494—2497 ;  cf.  A.,  1928,  1230).— If 
nitrosobenzene  and  phenylarsine  are  mixed  in  alcohol 


and  ether  in  an  atmosphere  of  carbon  dioxide,  the  green 
solution  immediately  becomes  pure  yellow  and,  after 
some  time,  arsenobenzene  is  deposited;  the  filtrate 
yields  phenylarsine  oxide  and  the  residual  oil  yields 
aniline  and  azobenzene  when  treated  with  steam. 
Reaction  is  presumed  to  occur  as  follows  :  2PhAsH*+ 
2PhdTO— 2AsPhIKPh+H20 ;  2AsPh:NPh=  “ 

AsPh !AsPh + NPluNPh  and"  AsPhINPli + Ho0 = 
PhAsO+PhNH,  or  PhAsH.>+Ph*NO=PhAsO+ 
PhNH2, 

Phenylarsine  and  phosphorus  phenyl  chloride  afford 
phoaphoarsenobenzene,  PPhlAsPh,  m.  p.  181°,  which 
is  disproportioned  when  crystallised  from  xylene  into 
arsenobenzene  and  phospho  benzene. 

Contrary  to  previous  observations,  diphenylarsine 
and  arsenic  phenyl  dichloride  in  ether  afford  a  mixture 
of  phenylcacodyl  and  arsenic  diphenyl  chloride.  In 
light  petroleum  only  traces  of  phenylcacodyl  are 
observed,  the  main  products  being  arsenobenzene  and 
arsenic  diphenyl  chloride,  presumably  arising  by  de¬ 
composition  of  primarily  formed  chlorotriphenyldi- 
arsine.  H.  Wren. 

Arsenical  azo  -derivatives .  S.  Berlin  gozzi 

(Annali  Chim.  AppL,  1929,  19,  397 — 406). — By 
coupling  with  diazophenylarsinic  acid  (ef.  A.,  1 928, 
1146),  the  following  compounds  are  obtained  :  from 
o-hydroxybenzyl  alcohol  1  -hydroxy -2  -  hydroxymethyl- 
benzene-4-azo-p-phenylarsinic  acid , 
0:As{0H)2*CaH[4;N2-C6H3(0H)*CH2*0H?  not  melting 
below  250°;  with  salieylaldehvde,  1  -hydroxy -2-alde- 
hydobcmene-4-azo-p-phenylarsinic  mid;  with  salicylic 
acid,  1  -hydroxy-2-carboxybcnzem-4~azo~]}~pkenylarsinic 
acid ;  with  guaiaeol,  1  -  hydroxy -2  -methoxybenzene  -  4  - 
azo-p-phenylarsinic  acid ,  m.  p.  215°  (decomp.) ;  with 

1  -phenyl-S-methyl-S-pyrazolone,  1  -pkenyl-3-methyl- 
5 -hydroxypyrazolebe  nzeneA-azo-p-phenylarsinic  acid, 
not  melted  at  250° ;  with  benzidine,  the  hydrochloride 
of  the  compound 

0:As(0H)2-CsH4»N2-C6H3(NH2)*CelVlSTH:j)  not  melt¬ 
ing  at  250°,  which,  on  diazotisation  and  coupling 
with  phenol,  gives  the  compound  C24H2ft04NsAs,  not 
melted  at  250° ;  with  m-ammophenol,  1  -amino-3- 
hydroxybenzene-4-azd-p-pken/ylarsinic  acid .  The  last- 
named  gives  the  compound 

O*As(OII)2<06H4*ts2*CgII2(0II)(NH2)*K2*C|H1,AsO(OH).>, 
unchanged  below  250°,  when  coupled  with  diazo¬ 
phenylarsinic  acid  and  the  comjiourid 
O:As(OH)2‘C6H4-N2*C6H2(OH}(N‘H2)*X2*Ci0H7,  un¬ 
changed  at  250°,  when  coupled  with  a-diazonaphthal- 
ene.  T.  H.  Pope. 

Pyridine  and  quinoline  derivatives.  V. 
Derivatives  of  2-hydroxypyridme-5-arsinic  acid. 
A.  Binz,  C.  Rath,  and  E.  Urbschat  (Annalen,  1929, 
475.  136-— 147). — Nitration  of  2- hydroxy pyridi ne - 
5-arsinic  acid  (Binz  and  Rath,  A.,  1927,  890)  with 
mixed  acids  at  water-bath  tomperature  gives  3-at/ro- 

2 - hydroxy pyridine-5-arsinic  ‘ acid  (I),  decomp,  250°, 
converted  by  alkaline  hypoiodite  into  B-iodo-S-nitro- 

2  -  hydroxy  pyridine,  m.  p.  246°  (decomp.),  which  is 
reduced  by  stannous  chloride  and  hydrochloric  acid 
to  the  hydrochloride,  m.  p.  218°  (darkens  at  196°),  of 
5*iodo-3-amino-2-kydroxypyridine.  This  is  converted 
by  the  diazo- reaction  into  5-iodo-2-hydroxypyridine- 

3- arsinie  acid,  m.  p.  270 — 272°  (Scheller/B^  1928, 
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140).  Reduction  of  I  with  hyposulphite  converts  it 
into  3-ami?io-2-hydroxypyridim-5-arsinic  acid,  m.  p. 
228 — 229°  (decomp.)  (N -acetyl  and  l$~acetamido-deriv- 
atives),  isolated  as  its  hydrochloride  and  converted  by 
carbonyl  chloride  in  toluene  solution  into  amorphous 
pyridine-2  :  3 -oxazolone-5-arsinic  acid,  and  reduced  by 
sulphur  dioxide  and  potassium  iodide  to  3-amino- 
2 -hydroxy -5-pyridylars inox ide .  Reduction  of  I  with 
concentrated  hydrochloric  acid  and  50%  hypophos- 
phorous  acid  gives  5 : 5'  dia?ninoS  :  &-dikeio-l :  6:1':  6'- 
tetrahydro-3  :  3 ' -araenopyrid ine ,  which  exhibits  no  basic 
character,  but  is  soluble  in  sodium  hydroxide  solution, 
the  amphoteric  character  of  its  benzene  analogue 
salvarsan  being  absent  in  the  pyridine  series.  It 
does,  however,  form  a  red  condensation  product  with 
dimethylaminobenzaldehyde.  It  is  oxidised  by 
iodine  in  sodium  hydrogen  carbonate  solution  to  the 
arsinic  acid :  (C5H5ON0As)0+8I+6H20== 
2C5H50N2-As03H2+8HI.  “  J.  W.  Baker. 

Meriqninonoid  derivatives  of  the  phenarsazine 
series.  Ill,  Reduction  of  derivatives  of  5  :  10-di- 
hydrophenarsazine  with  formic  acid.  G.  Razu- 
baiev  [with  W.  Malikovski]  ,(Ber.,  1929,  62,  [B], 
2675—2677 ;  cf.  this  vol,  585,  834),— If  5  :  10-di- 
hydrophenarsazine  oxide  is  warmed  with  formic  acid 
and  the  coloured  solution  so  produced  is  decolorised 
with  oxygen,  and  the  sequence  is  repeated  until 
further  development  of  colour  does  not  occur,  two 
reactions  take  place  resulting  (1)  in  the  formation  of 
phenarsazinic  acid  and  (2)  in  that  of  arsenic  and 
JV"-f  or  myldiphenylamine .  If  dihydrophenarsazine 
derivatives  are  warmed  for  a  protracted  period  with 
formic  acid,  quantitative  precipitation  of  arsenic  and 
evolution  of  carbon  dioxide  occur.  3  :  7-Dimethyl- 
5  :  10-dihydrophenarsazine  oxide  is  similarly  reduced 
to  arsenic,  carbon  dioxide,  and  A7-formyldi-m-tolyl- 
amine.  H.  Wren. 

Mercurated  nitrobenzenes.  G.  Sachs  and  K. 
Burst  (Monatsh.,  1929,  53  and  54,  550 — 553). — 
Reduction  of  mercury  o-nitrophenyl  chloride  with 
sodium  hyposulphite  in  aqueous-alcoholic  solution 
gives  a  mercury  di- o-nitrophenyl  (I),  m.  p.  220 — 230° 
after  sintering  at  170°,  differing  from  the  form  of  m.  p. 
206 — 207°  (II)  described  by  Hein  and  Wagler  (A.,  1925, 
i,  1341).  Decomposition  of  I  with  66%  hydrobromic 
acid  in  alcohol  gives  nitrobenzene,  and  treatment  with 
sodium  methoxide  affords  II.  Reduction  of  I  with 
1%  sodium  amalgam  and  alcohol  furnishes  azo¬ 
benzene.  H.  Burton. 

Position  occupied  by  ace  tat  omercuri-  (Hg’OAe' ) 
groups  in  anilines  containing  in  the  nucleus  a 
halogen  group  or  a  hydrocarbon  residue.  V. 
L.  Vecchiotti  and  S.  Copertini  (Gazzetta,  1929,  59, 
525 — 543). — As  a  result  of  the  completion  of  previous 
work  on  the  action  of  mercuric  acetate  on  o-substituted 
anilines  the  following  rules  are  stated.  A  single 
acetatomercuri-group  enters  position  4  only,  except  in 
o-chloroaniline  (A.,  1925,  i,  1058).  Disubstitution  takes 
place  in  positions  4  and  6,  except  with  o-chloroaniline 
(loc.  ciL)  and  o-toluidine,  which  form  in  addition 
4  :  5-  and  3  : 4-derivatives,  respectively,  and  o-iodo- 
aniline  (A.,  1926,  1163),  which  forms  no  stable  disub- 


stituted  derivative.  No  more  than  two  acetato- 
mercuri-groups  can  be  introduced. 

As  a  by-product  in  the  preparation  of  2-bromo- 
4-acetatomercurianiline  (A.,  1928,  783),  2-bromoA  :  6- 
diacetatomercurianiline,  m.  p.  183 — 184°,  separates 
very  slowly  from  the  mother- liquors.  The  acetyl 
derivative,  m.  p.  204 — 205°,  yields  2:4:  6-tribromo- 
acetanilide  with  bromine  and  potassium  bromide. 

The  action  of  mercuric  acetate  on  o-toluidine  has 
been  reinvestigated.  Addition  of  o-toluidine  to 
aqueous  mercuric  acetate  (2  mols.)  yields  4  :  6-di- 
acetatomercuri -o-toluidine,  m.  p.  223°  (Sehrauth  and 
Schoeller,  A.,  1912,  i,  930),  from  which  the  corre¬ 
sponding  4  :  6-dihydroxy-,  4  :  6-dichlorido-,  m.  p.  170° 
(decomp.),  and  4  :  6-dibromido -  (decomp,  below  m.  p.) 
-mercuri- derivatives  are  prepared.  The  acetyl  deriv¬ 
ative,  m.  p.  231°,  yields  4  :  6-dibromoacet-o-toluidide 
with  bromine  and  potassium  bromide,  and  4  :  6-di- 
chloroacet-o-toluidide  with  chlorine  and  sodium 
chloride.  Yecchiotti’s  compound  (A.,  1926,  747), 
3 : 4-diace tatomercuri -o-toluidine,  m.  p.  208°,  is 
obtained  when  the  reaction  with  mercuric  acetate  is 
carried  out  in  aqueous-alcoholic  solution  at  55°.  The 
acetyl  derivative  yields  3  :  4-dibromoacet-o-toluidide, 
m.  p.  199°  (Verda,  A.,  1903,  i,  21),  which  is  hydrolysed 
to  3 :  ^-dibromo-o-toluidine,  m,  p.  44—45°  (hydro¬ 
chloride,  m.  p.  170—171°);  this,  when  diazotised,  re¬ 
duced  with  sodium  stannite,  and  decomposed,  yields 
the  known  2  :  3-dibromotoluene,  thus  proving  the  con¬ 
stitution  of  the  preceding  compounds  and  that  of  the 
3  :  4-dichloro-o-toluidine,  m.  p.  41 — 42°  (previously 
given,  in  error,  as  161- — 162°),  already  prepared 
(Vecchiotti,  loc.  ciL),  4:-Acetatomercuri-o4oluidine, 
m.  p.  129 — 130°  (accompanied  by  the  3  :  4-derivative), 
is  obtained  by  interaction  of  o-toluidine  (2  mols.)  with 
mercuric  acetate  (1  mol.)  in  aqueous  alcohol  at  55°  (10 
min.)  followed  by  keeping  at  25°  for  24  hrs.  The 
acetyl  derivative,  m.  p.  212 — 213°,  yields  4-bromo- 
acet-o-toluidide  (hydrolysed  to  4-bromo-o-toluidine) 
or  4-chloroacet-o-toluidide  by  the  usual  methods. 

R.  K.  Callow. 

Lead  diaryldialkyl  compounds.  H.  Gilman  and 
L.  Balassa  (Iowa  State  Coll.  J.  Sci.,  1929,  3,  105— 
107). — Lead  diphenyl- di  butyl,  -diwobutyl-,  -di  sec.- 
butyl,  and  -di-tert.-bntyl  (m.  p.  177°)  were  prepared  by 
treating  lead  diphenyl  dibromide  with  the  appropriate 
magnesium  butyl  bromide.  The  anti-knock  pro¬ 
perties  of  the  substances  were  examined. 

Chemical  Abstracts. 

Preparation  of  lead  triphenyl  chloride  and  lead 
diphenyl  dichloride.  H.  Gilman  and  J.  D.  Robin¬ 
son  (J.  Amer.  Chem.  Soc.,  1929,  51,  3112 — 3114). — 
Lead  triphenyl  chloride  is  obtained  in  75%  yield  by 
passing  hydrogen  chloride  into  a  warm  solution  of 
lead  tetraphenyl  in  chloroform  until  lead  diphenyl 
dichloride  begins  to  separate.  The  residue  from  the 
filtered  solution  is  extracted  with  alcohol,  which 
separates  the  chloride  from  the  unchanged  material 
(20%).  The  dichloride  is  obtained  in  98*5%  yield 
when  hydrogen  chloride  is  passed  into  a  benzene 
solution  of  lead  tetraphenyl  at  50°.  H.  Burton. 

Heterocyclic  systems  containing  selenium. 
II,  o/cfoSelenopentane.  G.  T.  Morgan  and  F.  H. 
Burstall  (J.C.S.,  1929,  2197 — 2202). — The  action  of 
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ae -pentam ethylene  dibromide  at  80°  in  an  atmosphere 
of  hydrogen  on  aqueous  sodium  selenide  (prepared  in 
situ  from  hydrogen  selenide  and  alcoholic  alkali)  gave 
cycloselenopentane,  b.  p.  158° /759  1*5475,  d\ 

1*424 — 0‘001236£  (mercurichloride,  m.  p.  175 — 176°  ; 
methiodide,  sublimes  in  open  tube  at  160°,  m.  p.  in 
closed  tube  165 — 166°).  Carbon  tetrachloride  solutions 
of  the  last  compound  gave  with  solutions  of  the  appro¬ 
priate  halogen  :  cyolosdenipentane  1  :  1  -dichloride, 
m.  p.  103°  [dilute  aqueous  solutions  of  which  gave  with 
chloroplatinie  acid  cyclo selenipentane  1  -chloroplatinate, 
m.  p.  216°  (decomp.)  after  shrinking  at  190°,  whilst  hot 
concentrated  solutions  formed  bis- l-cJilorocycloseleni- 
pentane  1  -chloroplatinate,  decomp.  160°] ;  cyclo  sclent- 
pentane  1  :  l-dibrmnide,  m.  p.  117 — 118°  (perbrqmide, 
C5H10SeBr2,Br5,  decomp,  in  air,  leaving  dibromide) ; 
and  the  corresponding  1  :  1  -di-iodide,  m.  p.  114°. 

Treatment  of  the  above  dichloride  or  dibromide  in 
aqueous  solution  with  excess  of  fresh  silver  oxide  gave 
cyoloselenipentane  1  :  1  -dihydroxide  \  this  by  mixing 
with  an  equimoleeular  proportion  of  the  1  :  1-di¬ 
chloride  or  by  treating  the  1  :  1- dichloride  with 
sufficient  silver  oxide  to  remove  only  half  its  chlorine 
gave  cyoloselenipentane  1  -hydroxy- 1  -chloride,  decomp, 
at  110—111°. 

By  heating  cf/doselenopentane  with  ethylene  di¬ 
bromide  and  water  for  1  week  in  a  sealed  tube  at  100° 
1  - fi-bromoeihylcycloselenijyentane  l -bromide,  m.  p.  88°, 
was  formed.  With  moderately  concentrated  nitric  acid 
cycfcselenopentane  gave  the  1  :  1 -dinitrate ;  fuming 
nitric  acid  and  aqueous  potassium  permanganate 
caused  rupture  of  the  ring.  The  derivatives  described 
are  less  stable  than  the  corresponding  derivatives  of 
cycfoselenobutane.  The  parachor,  264*2,  is  considered 
evidence  that  cyctoselenopentane  is  a  normal  liquid. 

Potassium  selenocyanate  and  pentamethylene 
dibromide,  heated  in  acetone  solution,  gave  a z-penia- 
methylene  diselenocyanate,  a  viscous  oil,  which,  by  treat¬ 
ment  with  alcoholic  potassium  hydroxide,  formed 
cyclo pentamethylene  diselenide  (cyclo diselenopentane). 
This  by  heating  strongly  produced  cycZoselenopentane 
or  by  the  action  of  bromine  in  chloroform  solution 
yielded  q/cZoselenipentane  1  :  1 -dibromide  or  cyclo- 
pentamethylene  diselenide  tetrabromide  according 
to  the  amount  of  bromine  used.  The  last  substance 
decomposed  with  production  of  cycfoselenipentane 
1  :  1 -dibromide.  R.  J.  W.  Le  F£svre. 

Interactions  of  basic  tellurium  chloride  and 
the  cresols.  G.  T,  Morgan  and  H.  Burgess  (J.O.S., 
1929,  2214 — 2219). — Addition  of  the  cresol  to  “  basic 
tellurium  chloride  ”  (prepared  by  oxidising  tellurium 
with  nitric  acid,  removal  of  excess  of  nitric  acid,  and 
repeated  evaporation  with  concentrated  hydrochloric 
acid)  suspended  in  dry  ether,  followed  by  distillation 
of  the  ether  and  maintenance  at  120 — 130°  for  o-  or 
m-cresol  or  110 — 120°  for  p-cresol  gave,  respectively, 
4r-hydroxy-$-methylphenyltellurium  trichloride,  decomp. 
208 — 209°,  and  two  isomeric  di-o-hydroxyditolyl 
telluridichlorides,  A,  decomp.  198 — 198°,  B,  decomp. 
177 — 178°,  one  of  which  is  probably 
(OH-C6  H3Me)2TeCl2  (Me  :  OH-=3  :  4) ;  diA-hydroxydi- 
2-melhyldiphenyl  tdluridichloride ,  which  by  boiling  with 
95%  alcohol  or  by  dissolution  in  hot  aqueous  sodium 
carbonate  followed  by  acidification  passed  by  elimin¬ 


ation  of  one  third  of  the  tellurium  into  triA-hydroxy- 
tri-2-meihyltriphenyltelluronium  chloride  dihydrate, 
m.  p.  184 — 185°  (the  corresponding  telluronium 
hydroxide  gave  a  sodium  salt,  m.  p.  137 — 138°  with 
subsequent  resolidification) ;  and  tri-2-hydroxytri-o- 
methyUriphenyltdluronium  tellurium  oxychloride, 
[(H0-07H6)3Te]Te0013,  decomp.  229—230°,  eft- 2- 
hydroxydi-5-melhyldiphenyl  telluridi  chloride,  decomp. 
213 — 214°,  and  tri-2-hydroxytri-5-melhyttriphenyl- 
telluronium  chloride  dihydrate,  m.  p.  244 — 245°  (de¬ 
comp.).  Interaction  of  m-cresol  and  tellurium  tetra¬ 
chloride,  both  in  ethereal  solution,  gave  an  oil  which 
was  converted  by  ice-cold  potassium  metabisulphite 
solution  into  small  yields  of  diA-hydroxydi-2-methyl- 
diphenyl  telluride ,  m.  p.  143 — 144°.  The  low  yield  is 
taken  as  indicating  that  the  effective  agent  in  this 
condensation  is  the  small  amount  of  basic  tellurium 
chloride  produced  by  the  action  of  moisture  on  the 
tetrachloride.  R.  J.  W.  Le  Eevrb. 

Constitution  of  triphenylsilicane  and  its 
reaction  with  sodium  in  liquid  ammonia.  H.  H. 
Reynolds,  L.  A.  Bigelow,  and  C.  A.  Kraus  (J. 
Amer.  Chem.  Soc.,  1929,  51, 3067 — 3072). — Magnesium 
phenyl  bromide  (4*5  mols.)  and  trichlorosilicane  afford 
73%  of  triphenylsil icane  (I),  m.  p.  36—37°  (cf.  Laden- 
burg,  A.,  1907,  i,  668,  who  gives  ra.  p.  200 — 203°). 
Kipping  and  Murray’s  triphenylsilicane  (this  vol.,  586) 
is  impure.  Bromine  in  carbon  tetrachloride  converts 
I  into  triphenylsil icyl  bromide,  which  is  decomposed 
by  boiling  dilute  sodium  hydroxide  to  triphenylsilicol . 
When  I  is  treated  with  sodium  in  liquid  ammonia 
0*6,6  g.-atom  of  sodium  is  used,  but  1*9  atoms  of 
hydrogen  are  evolved.  Decomposition  of  the  product 
formed  with  ammonium  bromide  affords  a  viscous  oil 
and  bistriphenylsilicylamine  (II)  (SiPh3)2NH,  m.  p, 
175° ;  decomposition  with  ethyl  bromide,  bromo- 
benzene,  or  oxygen  also  gives  II.  Hydrolysis  of  II 
with  6A-hydrochloric  acid  affords  ammonium  chloride 
and  triphenylsilicol.  II  is  stable  towards  dilute 
sodium  hydroxide  and  air.  H.  Burton. 

Series  arrangement  of  organic  groups.  I.  As 
determined  by  halogenation  of  mixed  stannanes. 
R.  H.  Bullard  (J.  Amer.  Chem.  Soc.,  1929,  51, 
3065 — 3067). — Triph enylbenzylstannane,  m.  p.  90— 
91°,  prepared  from  sodium  triphenylstannide  and 
benzyl  chloride  in  liquid  ammonia,  is  converted  by 
bromine  (2  mols.)  in  benzene  and  carbon  tetrachloride 
solution  into  phenylbenzylsiannic  dibromide,  m.  p.  74— 
75°.  The  series  arrangement  of  groups  based  on  the 
ease  of  their  removal  from  stannanes  by  halogen  is  ; 
Ph,  -CH2Ph,  Me,  Et,  Pr.  H.  Burton. 

Reaction  between  proteins  and  diazotised 
aromatic  amines  in  neutral  solution.  M.  Heidel¬ 
berg  er  and  F.  E.  Kendall  (Proc,  Soc.  Exp.  Biol. 
Med.,  1929,  26,  482 — 484).— Chemical  interaction, 
with  formation  of  dyes,  takes  place  in  neutral  mix¬ 
tures  of  diazotised  aromatic  amines  and  proteins. 

Chemical  Abstracts. 

Structure  of  silk  fibroin.  E.  Abderhalden  and 
H.  Brockmann  (Biochem.  Z.,  1929,  211,  395 — 411). — 
Silk  fibroin  dispersed  in  concentrated  lithium  bromide 
solution  could  not  be  separated  into  different  frac¬ 
tions  by  dialysis,  precipitation  with  ammonium 
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sulphate  solution,  or  fractionation  of  the  benzoyl 
derivative.  Silk  fibroin  was  condensed  with  benzoyl 
chloride,  also  with  p-chloro-  and  p-bromo -benzoyl 
chloride.  The  introduction  of  the  simple  or  halo- 
genated  benzoyl  radicals  into  the  dispersed  fibroin 
gave  derivatives  containing  chiefly  easily  hyd  rolys- 
able  groups  and  a  smaller  amount  hydrolysed  only 
with  difficulty.  The  ratio  of  these  was  approximately 
the  same  for  all  three  benzoyl  groups,  indicating  that 
silk  fibroin  is  homogeneous.  The  easily  hydrolysed 
groups  are  probably  attached  to  hydroxyl  and  the 
others  to  amino-groups  of  tyrosine  and  serine;  thus 
the  hydroxyl  groups  are  presumably  not  concerned  in 
the  linking  up  of  the  amino-acids.  Silk  fibroin  and 
sericin  can  be  separated  by  means  of  ammonium 
sulphate.  J.  H*  Birkinshaw. 

Electrolyte-free  proteins,  VIII.  Free  charge 
and  neutral  salt  effects  of  pure  proteins.  T.  Ito 
and  W.  Pauli  (Biochem.  Z.,  1929,  213,  95 — 108 ; 
cf.  this  vol.,  394). — The  conductivity  of  solutions  of 
pure  egg-albumin,  serum -albumin,  glut  in,  and  pseudo¬ 
globulin  was  determined.  Chlorides  of  the  alkali 
metals  up  to  concentrations  of  0*2Jf  were  unable  to 
change  the  anodic  migration  of  egg-  and  serum- 
albumin.  The  alkaline-earth  chlorides  at  OO 5M  pro¬ 
duced  migration  in  both  directions.  Glutin  was  more 
susceptible  to  the  action  of  salts,  the  migration  being 
actually  reversed  by  0*004 M -barium  chloride.  Potass¬ 
ium  salts  change  the  cathodic  migration  of  pseudo¬ 
globulin  in  concentrations  varying  from  0*05 ill  for 
the  chloride  to  2*5  x  10~5  for  the  ferroeyanide.  The 
direction  of  migration  cannot  be  inferred  from  the 
position  of  the  isoelectric  point. 

J.  H.  BrRKINSHAW. 

Analytical  reactions  of  lead  tetraethyl.  G, 
Edgar  and  G.  Calinoaert  (Ind.  Eng.  Chem.  [Anal.], 
1929*  1,  221 — 222). — The  lead  in  the  organic  compound 
is  converted  into  bromide  by  treatment  with  a  30% 
solution  of  bromine  in  carbon  tetrachloride,  and  the 
lead  bromide  either  converted  into  chromate  and 
weighed,  or  dissolved  in  ammonium  acetate  and 
titrated  with  standard  molybdate  solution.  The 
method  is  available  both  for  a  concentrated  prepar¬ 
ation  of  lead  tetraethyl  and  for  its  dilute  solution  in 
petrol.  An  alternative  method  in  the  former  case  is 
to  decompose  the  material  in  benzene  solution  with 
04 A7- iodine  and  titrate  the  excess  of  iodine  with 
thiosulphate.  If  a  mixture  of  lead  triethyl  and  tetra¬ 
ethyl  salts  is  present,  the  former  may  bo  removed 
by  extracting  the  solution  in  light  petroleum  twice 
with  concentrated  aqueous  ammonia ;  the  lead  in  the 
oxtract  and  residual  solution  is  then  determined  as 
above.  H.  F.  Harwood. 


Determination  of  quinol  and  pyroeatechol  in 
presence  of  resorcinol  and  other  phenols.  I. 
F,  Bock  and  G:  Lock  (Monatsh.,  1929,  53  and  54, 
888 — 808). — The  determination  of  p-benzoquinone 
may  be  effected  by  shaking  a  chloroform  solution 
with  10%  potassium  iodide  and  10%  sulphuric  acid 
for  a  short  time,  and  then  titrating  the  liberated 
iodine  with  thiosulphate  (cf.  Willstatter  and  others, 
A.,  1909,  i,  535 ;  1910,  ii,  553 ;  Wieland,  A.,  1910,  i, 
243).  Oxidation  of  a  0*2%  aqueous  solution  of  quinol 
with  10%  ferric  chloride  solution,  and  determination 
of  the  p-benzoquinone  formed  (extracted  by  chloro¬ 
form),  gives  practically  quantitative  results ;  0*01  g. 
can  bo  determined.  The  method  gives  values  of 
98*3— 5-99*6%  in  presence  of  phenol,  resorcinol,  oreinol, 
phloroglucinol,  pyrogallol,  or  hydroxyquinol.  Pyro- 
catechol  is  determined  similarly,  using  0*05%  aqueous 
solutions. 

A  preliminary  account  of  the  separation  of  quinol 
and  resorcinol  by  initial  oxidation  with  ferric  chloride, 
extraction  of  the  quinono  with  chloroform,  and  subse¬ 
quent  reduction  of  this  with  sodium  hyposulphite  is 
given.  BL  Burton. 

Application  of  semiearbazones  to  the  deter¬ 
mination  of  ketones.  3.  Vbibel  (J.C.S.,  1929, 
2423 — 2424),— A  claim  to  priority  (A.,  1927,  1172) 
against  Hobson  (this  vol.,  949)  and  a  comparison  of 
the  details  of  the  two  methods.  J.  W.  Baker. 

Determination  of  small  amounts  of  earotinoids. 
H.  von  Euler,  H.  Hellstrqm,  and  M.  Rydbom 
(Mikrochem.,  1929,  Prcgl  Fest.,  89— 78).— Carotin  and 
allied  compounds  such  as  di  hydro  -  a-  croce  tin  methyl 
ester  can  be  determined  eolorimetrically  when  dis¬ 
solved  in  dry  chloroform  with  addition  of  antimony 
trichloride,  a  Lovibond  tintometer  being  employed. 

H.  F.  Harwood. 

Microchemical  method  for  determination  of 
cerebrosides.  P.  Kimmelstiel  (Mikrochem.,  1929, 
Pregl  Fest.,  165 — 177). — The  material  (0*25  g.)  is 
cooled  in  liquid  air,  powdered,  and  extracted  with  hot 
alcohol.  A  portion  of  the  extract  is  hydrolysed  by 
heating  with  11%  hydrochloric  acid,  the  solution 
neutralised  with  sodium  hydroxide,  and  the  reducing 
substances  present  determined  by  Hagedorn  and 
Jensen's  method  with  potassium  ferricyanide.  The 
reducing  substances  present  in  the  original  alcoholic 
extract  are  determined  similarly  after  removal  of 
alcohol  by  evaporation,  and  the  figure  deducted  from 
that  previously  obtained.  The  resultant  value  which 
represents  the  galactose  formed  by  hydrolysis  of  the 
cerebrosides  is  multiplied  by  4*8  to  obtain  the  amount 
of  cerebrosides  present  in  the  original  material. 

H.  F.  Harwood. 


Biochemistry, 


The  respiratory  enzyme  and  oxidases.  0. 
Warburg  (Biochem.  Z„  1929,  214,  1—3).— When  an 
extract  of  cells  contains  several  oxidases,  these  do  not 
represent  enzymes  present  in  the  living  cell,  but  are 
different  breakdown  products  of  a  single  substance 
therein.  From  the  author's  previous  work  it  is  likely 
that  all  the  iron  atoms  in  a  cell  which  act  as  oxygen 


carriers  in  respiration  are  bound  identically  and  that 
the  respiratory  enzyme  is  the  same  for  different  cells 
(cf.  A.,  1928,  537,  549,  795).  F.  W.  Clutterbuck. 

The  respiratory  enzyme  and  oxygen  storage. 
O.  Warburg  (Biochem.  Z.,  1929,  214,  4).— The  red 
blood-corpuscle  of  a  bird  contains,  besides  the  iron  of 
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the  respiratory  enzyme,  an  iron  compound — haemo¬ 
globin — which  stores  oxygen.  Displacement  of  oxygen 
from  this  store  by  carbon  monoxide  has  no  influence 
either  at  constant  or  decreasing  oxygen  tension  on 
the  respiration  and  can  bring  about  with  decreasing 
oxygen  tension  only  an  acceleration  and  never  an 
inhibition  of  respiration.  P.  W.  Clutterbuck. 

Respiration  at  low  oxygen  tensions.  0.  War¬ 
burg  and  F.  KuBOwrrz  (Biochem.  Z.,  1929,  214, 
5 — 18). — The  respiration  of  cell  suspensions  (of 
Micrococcus  candicans)  measured  by  differential  mano¬ 
meter  at  oxygen  tensions  as  low  as  10~5  atm.  (0*008 
mm.)  is  at  1°  the  same  as,  at  5°  only  a  little  greater, 
and  at  10°  slightly  greater  than  the  respiration  in  air. 
The  importance  of  these  results  for  the  mathematical 
theory  of  respiration  is  indicated. 

P.  W.  Clutterbuck. 

Is  the  inhibition  of  respiration  by  carbon 
monoxide  complete  ?  O.  Warburg  and  F.  Kubo- 
witz  (Biochem.  Z.,  1929,  214,  19 — 23). — The  inhib¬ 
ition  of  respiration  of  cell  suspensions  (of  Torula 
utihs)  by  carbon  monoxide  is  the  greater  the  greater 
is  the  carbon  monoxide  tension  and  the  less  is  the 
oxygen  tension  and  is  as  complete  as  the  law  of 
distribution  will  permit.  Under  the  conditions  used, 
99%  inhibition  of  respiration  was  readily  obtained. 

P.  W.  Clutterbuck. 

Action  of  carbon  monoxide  on  the  respiration 
of  Aspergillus  oryzee.  O.  Warburg  and  F.  Kubo- 
witz  (Biochem.  Z.,  1929,  214,  24— 25).— If  15-hr. 
agar  cultures  of  Aspergillus  oryzee  are  placed  in  a 
mixture  of  5%  of  oxygen  and  95%  of  carbon  mon¬ 
oxide,  a  smaller  respiration  is  obtained  than  in 
oxygen  of  the  same  partial  pressure  diluted  with 
argon.  The  respiration  of  these,  as  with  most  other 
cells,  is  reversibly  inhibited  by  carbon  monoxide, 

P.  W.  Clutterbuck. 

Carbylamine-haemoglobin  and  the  photo¬ 
chemical  dissociation  of  its  carbon  monoxide 
compound.  O.  Warburg,  E.  Negelein,  and  W. 
Christian  (Biochem.  Z.,  1929,  214.  26 — 63). — The 
displacement  of  carbon  monoxide  and  oxygen  from 
iron-porphyrin  compounds  by  the  NIC  grouping  on 
addition  of  methylcarbylamine  is  investigated  quan¬ 
titatively.  If  a  suitable  amount  of  methylcarbyl¬ 
amine  is  added  to  a  solution  of  oxyhoemoglobin 
through  which  oxygen  at  atmospheric  pressure  is 
passing,  the  red  colour  changes  to  violet  and  oxygen 
escapes.  Bivalent  iron  is  then  present  in  solution 
and  when  carbon  monoxide  is  passed,  1  mol.  is  absorbed 
per  atom  of  iron.  Manometrie  determination  of  the 
displacement  of  oxygen  and  carbon  monoxide  by 
methylcarbylamine  shows  that  1  mol.  of  carbylamine 
is  absorbed  for  the  displacement  of  1  mol.  of  oxygen 
or  carbon  monoxide.  In  order  to  convert  an  appreci¬ 
able  fraction  of  haemoglobin  into  its  carbylamine 
compound,  a  carbylamine  concentration  of  0-001 M 
is  required.  In  presence  of  oxygen  or  carbon  mon¬ 
oxide  this  concentration  must  be  greater  and  then 
depends  on  the  pressure  of  oxygen  or  carbon  mon¬ 
oxide.  Carbon  monoxide-haemoglobin  in  carbylamine 
solutions  is  the  most  highly  light-sensitive  carbon 
monoxide-iron-porphyrin  compound  as  yet  described. 
The  distribution  constant  K = CPelfeNC  X  Cm /CFtC0  X 


CMesC  in  yellow  light  of  intensity  1  g.-cal./sq.  cm.  per 
min.  at  10°  increases  to  3600  times  its  value  in  the 
dark,  whereas  for  carbon  monoxide-haemoglobin  in 
water  under  the  same  conditions  no  displacement  of 
the  dark  equilibrium  is  obtained.  The  dark  dis¬ 
sociation  constant  of  the  carbon  monoxide  compound 
in  presence  of  methylcarbylamine  is  very  much  less 
than  in  its  absence,  thus  falling  into  line  with  the 
requirements  of  the  mathematical  theory  of  photo¬ 
chemical  dissociation.  P.  W.  Clutterbuck. 

Absorption  spectrum  of  the  respiratory 
enzyme.  O.  Warburg  and  E.  Negelein  (Biochem, 
Z.,  1929,  214,  64 — 100). — To  the  six  wave-lengths  for 
which  the  absorption  coefficients  of  the  respiratory 
enzyme  have  been  determined  (A.,  1928,  549 ;  this 
vol.,  216,  470)  nine  further  wave-lengths  are  added, 
the  spectral  range  now'  being  from  254  to  603  The 
absolute  absorption  spectrum  of  the  carbon  monoxide 
compound  of  the  enzyme  is  portrayed  graphically. 
The  methods  are  described  whereby  the  fifteen  wave¬ 
lengths  are  isolated,  and  the  mathematical  theory  is 
given  whereby  the  relative  and  absolute  absorption 
coefficients  of  the  enzyme  are  calculated.  A  photo¬ 
electric  method  is  described  for  the  determination  of 
the  absolute  absorption  spectrum  of  iron-porphyrin 
compounds  over  a  spectral  range  of  250 — 600  thus 
avoiding  the  tedious  photographic  method. 

P.  W.  Clutterbuck. 

Absorption  spectrum  of  the  respiratory 
enzyme  of  the  retina.  O.  Warburg  and  E. 
Negelein  (Biochem.  Z.,  1929,  214,  101 — 106). — 
Using  the  wave-length  436  (qx,  that  intensity  which 
appreciably  dissociates  the  carbonyl  compound  of  the 
respiratory  enzyme  of  yeast  (1(M  g.-cal./sq.  cm. /min.) 
also  dissociates  the  carbon}!  compound  of  the  respir¬ 
atory  enzyme  of  retinal  cells.  In  order  to  find  the 
region  of  maximal  absorption,  the  ratio  of  the  light 
absorption  coefficients  for  the  wave-lengths  436  and 
405  wras  obtained ;  this  wras  almost  identical  for 
the  retinal  and  yeast  respiratory  enzymes, 

P.  W.  Clutterbuck. 

Respiratory  enzyme  in  the  serum  of  suffocated 
animals.  O.  Warburg  and  F.  Kubowitz  (Biochem. 
Z.,  1929,  214,  107— 109).— Kempncr’s  result  (Klin. 
Woch.,  1927,  6,  2386)  that  the  plasma  of  normal  hens 
showed  no  respiration,  whereas  that  of  pest-infected 
hens  used  5  e.mm.  per  c.c.  per  hr.,  is  due,  not  to  the 
infection,  but  to  the  suffocation  causing  death.  Thus 
the  plasma  of  normal  hens  suffocated  by  placing  in 
an  atmosphere  of  nitrogen  shows  quantitatively  the 
same  respiration,  and  it  must  be  assumed  that  during 
suffocation  the  respiratory  enzyme  passes  from  the 
body-cell^  into  the  blood.  P.  W.  Clutterbuck. 

Gasometric  control  of  standard  solutions  for 
the  Palmer  haemoglobin  method.  D.  D.  Van 
Slyke  and  A.  Hiller  (J.  Biol.  Cliem,,  1929,  84, 
211 — 216). — If  the  standard  haemoglobin  solutions 
employed  by  Palmer  (A.,  1918,  ii,  88)  be  saturated  with 
pure  carbon  monoxide,  and  be  kept  in  the  dark  at  7°, 
they  remain  unchanged  for  32  weeks.  The  condition 
of  the  standard  solutions  can  readily  be  controlled 
by  determination  of  the  carbon  monoxide-combining 
capacity  (A.,  1928,  1149).  C.  R.  Harington. 
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Hemoglobin  maintenance  on  synthetic  diets. 
D.  L.  Drabion  and  0.  S*  Waggoner  (Science,  1929, 
69,  480). — Dogs  fed  on  the  Karr-Cowgill  diet  main¬ 
tained  a  normal  haemoglobin  level  and  addition  of 
copper  sulphate  was  without  effect  on  this  and  on 
recovery  after  bleeding.  Growth,  appearance,  and 
haemoglobin  maintenance  were  normal  in  rats  fed 
on  both  a  copper-free  diet  and  on  a  diet  to  which 
copper  salts  were  added,  and  rats  rendered  anaemic 
by  a  milk  diet  were  cured  by  the  copper-free  diet. 

L.  S.  Theobald. 

Relation  of  iron  and  copper  to  haemoglobin, 
synthesis  in  the  chick.  C.  A.  Elvehjem  and  E.  B. 
Hart  (with  A.  R.  Kemmerer)  (J.  Riol.  Chem.,  1929, 
84,  131 — 141).— In  the  chick  as  in  rats  (A.,  1928,  790) 
both  iron  and  copper  are  necessary  for  the  normal 
synthesis  of  haemoglobin.  C,  R.  Haring  ton. 

New  amino-acid  from  haemoglobin.  S-  FraN- 
kel  and  G.  Monasterio  (Riochem.  Z.,  1929,  213, 
65—71). — After  digestion  of  oxyhasmoglobin  with 
trypsin  for  2  years  a  crystalline  amino-acid, 
C22H4607N4,  m.  p.  270°  (decomp.),  af>  —11-76°,  was 
isolated  from  the  methyl  -alcoholic  portion  of  the  no  n- 
erystallisable  dialysahle  syrup  obtained.  It  has  three 
carboxyl  and  four  ami  no -groups. 

J.  H.  Birkinshaw. 

Absorption  of  ultra-violet  light  by  oxyhsemo- 
globin  and  by  some  of  its  derivatives.  0.  S. 
Hicks  and  H.  F.  Holden  (Austral.  J.  Exp.  Biol., 
1929,  6,  175 — 186). — Observations  have  been  made  of 
the  absorption  bands  in  the  ultra-violet  region  of 
haemoglobin  (ox)  and  of  certain  related  compounds. 
The  following  are  the  wave-lengths  (in  gg)  at  which 
maximum  absorption  takes  place  :  oxyhsemoglobin, 
411-5 ;  haemoglobin,  429*5 ;  carbon  monoxide -haemo¬ 
globin,  417*9 ;  methaemoglobin ,  404-5 ;  alkaline 
methamioglobin,  410*6 ;  alkaline  hsematin  (in  water) 
384-7 ;  alkaline  haematin  (in  alcohol),  402*5 ;  acid 
hsematin  (in  water),  379-3  ;  acid  hsematin  (in  alcohol), 
398-7  ;  globin,  279-0 ;  denatured  globin,  274*0. 

W.  O.  Kermack. 

Gasometric  determination  of  methaemoglobin. 
D.  D.  Van  Slyke  and  A.  Hiller  (J.  Biol.  Chem., 
1929,  84,  205— 210).— The  method  of  Van  Slyke  for 
the  determination  of  methaemoglobin  (A.,  1926,  443) 
has  been  combined  with  the  technique  employed  for 
determining  the  carbon  monoxide-combining  capacity 
of  blood  (A.,  1928,  1149),  so  that  the  whole  operation 
can  be  carried  out  in  the  apparatus  of  Van  Slyke  and 
Neill  (A.,  1924,  ii,  872).  The  method  is  applicable 
to  0T — 2  c.c.  of  blood.  0.  R.  Harington. 

Gasometric  determination  of  oxalic  acid  and 
calcium  ;  application  to  serum  analysis.  D,  D. 
Van  Slyke  and  J.  Sendroy,  jun.  (J,  Biol.  Chem., 
1929,  84,  217 — 232). — Blood-serum  or  -plasma  is 
freed  from  protein  with  trichloroacetic  acid ;  an 
aliquot  portion  of  the  filtrate  is  treated  with  sodium 
acetate,  ammonium  oxalate,  and  ammonia  to  pa  5*0 
and  kept  over-night.  The  calcium  oxalate  is  separated 
and  washed  with  dilute  ammonia  at  the  centrifuge, 
and  dissolved  in  Ar-sulphuric  acid ;  the  solution  is 
transferred  to  the  apparatus  of  Van  Slyke  and  Neill 
(A.,  1924,  ii,  872),  and,  after  extraction  and  rejection 
of  dissolved  gases,  is  treated  with  acid  permanganate 


solution  and  shaken  under  diminished  pressure,  and 
the  carbon  dioxide  evolved  is  determined  in  the  usual 
manner.  With  samples  of  1 — 2  c.c.  of  serum  the 
results  agree  with  those  obtained  by  the  titrimetric 
method  to  within  ±5%.  With  solutions  of  pure 
oxalic  acid  or  calcium  salts  agreement  to  within 
±1%  can  be  obtained.  C.  R.  Harington. 

Possibility  of  individual  chemical  synthesis 
of  blood-proteins.  I.  Tryptophan  content  of 
human  serum-proteins.  K.  Lang  (Arch.  exp. 
Path.  Pharm.,  1929,  145,  88 — 99). — The  tryptophan 
contents  of  60  pathological  sera  wrere  determined  by 
the  method  of  Furth  (A.,  1924,  ii,  576)  or  calculated 
from  the  albumin-globulin  ratio.  No  correlation 
between  tryptophan  content  and  rate  of  sediment¬ 
ation  of  erythrocytes  wras  found  (cf .  Fischer  and  Weiss, 
Z.  ges.  exp.  Med.,  1925,  48,  111 — 118).  The  results 
showed  no  agreement  in  50%  of  the  sera  examined. 
These  results  are  said  to  afford  further  experimental 
support  for  the  view's  of  Herzfeld  and  Klinger  (A., 
1918,  i,  87).  C.  0.  N.  Vass. 

Blood-tryptases  and  a  micro -method  for  their 
determination.  O.  Sokolnikov  (Riochem.  Z., 
1929,  213,  414 — 418). — The  amount  of  protease  in 
human  blood  is  altered  by  the  application  of  very 
slight  physiological  stimuli.  By  means  of  a  modi¬ 
fication  of  the  method  of  Utkin-Lj ubovzo  v  (A., 
1926,  648)  the  tryptase  content  of  0-1  c.c.  of  blood 
is  deduced  from  determinations  of  total  and  residual 
nitrogen  in  the  caseinogen  precipitate. 

W.  McCartney. 

Antitryptic  activity  of  sera.  G.  Yamanaka 
(Sei-i-kwrai  Med.  J.,  1929,  48?  No.  3,  62— 78).— The 
antitryptic  activity  of  serum  is  increased  during 
menstruation,  is  greater  in  acute  than  in  chronic 
diseases,  is  increased  after  ultra-violet  irradiation, 
treatment  with  the  vaccine  of  B.  coli  communis 
or  egg-albumin,  or  injection  of  adrenaline,  but  is 
decreased  during  fasting.  Chemical  Abstracts. 

Influence  of  hydrogen-ion  concentration  of  the 
medium  on  the  amylase  activity  of  horse  serum. 
B.  Rousseu,  Z.  Gruzewska,  and  G.  Roussel  (Compt. 
rend.,  1929,  189,  589 — 590). — The  amylase  activities 
of  blood  obtained  at  successive  bleedings  of  a  horse 
show  marked  fluctuations.  These  fluctuations  are 
similar  in  the  same  series  of  samples  whatever  be  the 
pn  at  which  the  activity  is  measured,  but  their 
amplitudes  are  most  marked  at  pH  6*4,  the  reaction  at 
which  the  activity  of  amylase  is  maximum. 

W.  O.  Kermack. 

Uric  acid  of  the  Mood.  D.  Liotta  (Arch.  Farm, 
sperim.,  1929,  46,  241 — 258). — Experiments  on  dogs 
show  that  injection  of  lutein  has  no  appreciable 
influence  on  the  level  of  the  uric  acid  of  the  blood, 
whereas  suprarenal  and  pituitary  extracts  cause  a 
lowering.  Insulin  and  iodothyrin  produce  increases 
in  the  total  and  plasma-uric  acid,  in  relation  to  that 
of  the  corpuscles ;  "  caseum  ”  behaves  similarly,  but 
the  total  uric  acid  of  the  blood  varies  markedly, 
whereas  the  increase  in  the  plasma  is  more  constant. 
In  human  beings,  suprarenal  extract  especially 
causes  a  distinct  diminution  of  the  uricaemia  and 
constant  variations  in  the  ratio  between  the  plasmatic 
and  corpuscular  uric  acid.  With  pituitrin  and 
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“  easeum ”  only  very  slight  effects  are  observed. 
The  influence  of  insulin  is  similar  to  that  noticed  with 
dogs.  T.  H.  Pope. 

Bang's  method  for  the  determination  of  fatty 
substances  in  blood.  W.  Radsma  and  Pirngadi 
(Arch.  Neerland.  Physiol.,  1929,  14}  345 — 358). — 
The  times  allowed  for  extraction  and  for  oxidation  of 
the  fats  in  the  method  of  Bang  (“  Mikromethoden 
zur  Blutuntersu chung,”  1922)  have  little  effect  on  the 
values  obtained,  but  the  vessel  must  be  open  to  the 
air  during  oxidation.  In  the  precipitation  of  chole¬ 
sterol  by  digitonin  better  results  are  obtained  if  the 
light  petroleum  is  first  entirely  removed. 

K.  V.  Thimann. 

Fatty  substances  in  the  blood  of  Indonesians 
and  Europeans  in  the  tropics.  Pirngadi  (Arch. 
Norland.  Physiol.,  1929,  14,  359 — 370). — A  series  of 
determinations  has  been  made  by  Bang's  method 
(cf.  supra )  on  whole  blood  and  oil  serum.  Native 
employees  exhibited  a  slightly  lower  content  of 
cholesteryl  esters  and  fatty  acids  than  native  students 
or  Europeans.  K.  V.  Thimann. 

Cholesterol  content  of  blood  of  tropical 
inhabitants.  W.  Radsma  (Arch.  Neerland.  Physiol., 
1929,  14,  371 — 385). — The  colorimetric  method  of 
Bloor  for  determination  of  cholesterol  gives  results 
about  40%  higher  than  those  obtained  by  precipit¬ 
ation  with  digitonin.  This  is  ascribed,  not  to  the 
presence  of  other  colour-producing  substances  in 
blood,  but  to  a  difference  between  the  cholesterol  of 
blood  and  the  pure  commercial  product.  The  chole¬ 
sterol  content  of  the  blood  of  native  employees  is 
lower  than  that  of  students  or  of  Europeans.  One 
cause  of  this  is  ankylostomiasis .  K.  V.  Thimann. 

Micro-determination  of  free  cholesterol  in 
blood.  L.  Tutkevitsch  (Biochem,  Z.,  1929,  213, 
439 — 442). — Blood  (100 — 120  mg.)  is  weighed  on 
filter-paper,  which  is  then  extracted  for  some  hours 
with  light  petroleum.  The  extract  is  concentrated 
to  1*0  c.c.,  transferred  to  a  centrifuge  tube,  0*1  c.c.  of 
0*5%  digitonin  solution  is  added,  and  the  mixture, 
after  being  warmed,  is  kept  over-night.  The  digitonin 
compound  is  then  decomposed  by  the  addition  of 
0*3  c.c.  of  25%  sodium  hydroxide  solution.  After  the 
mixture  has  been  heated  and  cooled,  1-5  c.c.  of 
chloroform  are  added  and  then  anhydrous  sodium 
dihydrogen  phosphate  is  stirred  in  until  the  precipitate 
formed  begins  to  settle.  The  colour  of  the  liquid  is 
compared  with  that  of  a  standard.  The  error  of  the 
method  amounts  to  ±2 — 3  mg.  per  100  c.e. 

W.  McCartney. 

Cholesterol  in  the  blood  of  the  fresh-water 
mussel  Anodonta  cygncea.  A.  de  Waele  (Nafcuur- 
wetensch.  Tijds.,  1929,  11,  154 — 157). — Cholesterol 
was  identified  after  separation  from  the  ether  extract 
of  the  whole  organism.  Determinations  of  cholesterol 
on  100  c.c.  of  the  blood  showed  the  presence  of  0*36 
mg.  in  the  plasma  and  0*9  mg.  in  the  corpuscles. 

S.  I.  Levy. 

Lipoid  layer  of  sheep's  chromocytes.  F. 
Grendel  (Biochem.  Z.,  1929,  214,  231^241).^The 
lipins  of  sheep's  erythrocytes  when  extracted  and 
spread  in  a  unimolecular  layer  occupy  a  surface 
which  amounts  to  double  the  total  surface  of  the 
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chromocytes  and  since  lipin  does  not  exist  within  the 
cells  it  must  be  assumed  that  they  are  surrounded  by 
a  bimolecular  layer  of  lipins,  the  thickness  of  which  is 
shown  to  be  31  A.  The  lipins  after  extraction  are 
shown  to  contain  36%  of  cholesterol,  50%  of  kephalin, 
and  13%  of  sphingomyelin.  The  area  occupied  by 
the  lipins  is  10%  greater  on  buffered  solutions  not 
containing  calcium  than  on  distilled  water.  It  is 
also  a  little  greater  on  addition  of  3*75 — 5  mg.  of 
calcium  per  100  c.c.,  but  is  12%  smaller  with  11  mg.  of 
calcium  (an  amount  corresponding  with  the  calcium 
content  of  blood).  Decrease  of  plasma-calcium, 
therefore,  is  accompanied  by  decrease  of  the  lipoid 
layer  of  the  corpuscles.  P.  W.  Cltjtterbtjck, 

Fixation  of  dextrose  by  blood-corpuscles .  H. 
Hatjsler  and  O.  Loewi  (Biochem.  Z.,  1929,  214, 
229 — 230). — A  reply  to  Hogler,  Thomann,  and 
Uberrack  (this  vol.,  1096).  P.  W.  Cltttterbhok. 

Reducing*  power  of  blood  after  acid  hydrolysis. 
F.  Silberstein,  F.  Rappaport,  and  M.  Wachstein 
(Biochem.  Z.,  1929,  213,  355 — 374). — The  methods 
so  far  used  for  the  determination  of  the  total  carbo¬ 
hydrate  content  of  blood  have  been  examined  and  the 
following  procedure  is  now  recommended  :  0*1  c.c, 
of  blood  is  heated  for  4  hrs.  at  100°  with  1-0  c.c.  of 
0 * 67  N-sulphurie  acid.  To  the  cooled  solution  5  c.c. 
of  water  and  1  c.c.  of  10%  sodium  tungstate  solution 
are  added  and  the  mixture  is  heated  for  3  min.  at 
45°,  cooled,  diluted  with  water  to  15  c.c.,  and  filtered. 
To  5  c.e.  of  the  filtrate,  2  c.c.  of  8*2%  potassium 
carbonate  solution  are  added  and  the  original  pro¬ 
cedure  of  Hagedorn  and  J ensen  is  then  followed. 
This  method  is  shown  to  determine  accurately  the 
chief  carbohydrates  which  occur  in  blood  in  patho¬ 
logical  conditions.  It  gives  results  higher  than  those 
found  with  other  methods,  partly  because  it  determines 
glucosamine.  It  has  been  found  that  blood  contains 
substances  which  reduce  potassium  ferricyanide  in 
the  cold,  but  the  amount  of  these  does  not  vary  much 
in  the  same  animal.  The  blood  of  normal  and  of 
diabetic  dogs  to  which  peptone  or  dextrose  was 
administered  and  of  normal  and  diabetic  dogs  to 
which  insulin  was  subcutaneously  administered  with 
and  without  simultaneous  administration  of  sugar 
has  been  examined  by  determining  both  the  direct  re¬ 
ducing  power  and  the  reducing  pow  er  after  hydrolysis. 
These  reducing  powders  varied  and  the  results  are 
discussed.  W.  McCartney. 

Role  of  reducing  colloids  in  blood-sugar  deter¬ 
mination.  S.  Donhoffer  and  M.  Mittag-Don- 
hoffer  (Biochem.  Z.,  1929,  213,  195 — 201). — The 
method  of  Bang  gives  higher  rasults  than  that  of 
Hagedorn  and  Jensen  for  sugar  in  plasma,  serum,  and 
egg-albumin.  This  is  due  to  a  reducing,  non- 
fermentable  substance  of  colloid  nature  precipitated 
by  zinc  hydroxide,  but  not  completely  by  uranyl 
acetate,  it  is  present  as  both  a  coarse  and  a  fine 
dispersion.  The  method  of  Hagedorn  and  Jensen 
gives  results  corresponding  closely  with  fermentable 
sugar.  J.  H.  Birkinshaw. 

Reducing  powers  of  different  sugars  for  ferri- 
cyanide.  J.  A.  Hawkins  (J.  Biol.  Chem.,  1929,  84, 
79 — 82). — Figures  are  given  for  the  relative  reducing 
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powers  of  different  sugars  for  the  alkaline  ferricyanide 
reagent  employed  in  the  gasometric  method  of  Van 
Slyke  and  Hawkins  (A.,  1928,  1358). 

C.  R.  Harington. 

Micro-determination  of  reducing  sugars  in 
blood  and  urine.  J.  A.  Hawkins  (J.  Biol.  Cliem., 
1929,  84,  69 — 77). — The  method  of  Hawkins  and  Van 
Slyke  (this  vol.,  462)  has  been  modified  so  as  to  bo 
applicable  to  0*2  c.e.  of  blood,  the  error  of  the  determin¬ 
ation  remaining  ±5%,  C.  R.  Harington. 

Micro-determination  of  chlorides  in  blood. 
W.  B.  Rose  and  C.  J.  Stocky  (Mikrochem.,  1929, 
Pregl  Fest.,  300 — 301). — The  method  of  Van  Slyke 
has  been  modified  to  permit  the  determination  in 
0*1  c.e.  of  blood.  The  blood  is  measured  out  by  a 
miero-pipette,  added  to  distilled  water,  and  1  c.c.  of 
a  standardised  solution  of  silver  nitrate  added.  The 
whole  is  heated  until  the  supernatant  liquid  is  clear 
and  the  silver  chloride  coagulated,  and  the  excess  of 
silver  is  then  titrated  with  a  solution  of  potassium 
thiocyanate  containing  0*554  g.  per  litre. 

H.  F.  Harwood. 

Influence  of  protein  and  inorganic  phosphorus 
on  serum-calcium.  J.  P.  Peters  and  L.  Eiserson 
(J.  Biol.  Chem.,  1929,  84, 155 — 166). — The  indications 
of  previous  work  (cf.  Binger,  A.,  1917,  i,  677 ;  Salvesen 
and  Linder,  A.,  1924,  i,  442),  that  the  concentration 
of  calcium  in  the  blood-serum  falls  with  increase  in 
the  inorganic  phosphate  and  with  decrease  in  the 
protein,  are  confirmed.  The  relationship  Ca= 
— 0-255P+0'566xprotcin+7,  where  Ca  and  P 
represent  the  calcium  and  inorganic  phosphorus  in 
mg.  per  100  c.e.,  and  the  protein  is  expressed  in 
g--%,  was  found  to  hold  good  in  a  large  series  of 
pathological  cases.  C.  R.  Harington. 

Condition  of  calcium  in  body  fluids .  K .  Kli nk e 
(Biochem.  Z.,  1929,  213,  177— 189).— The  calcium 
of  serum  ultrafiltrate  is  not  precipitated  by  freezing. 
It  is  precipitated  as  carbonate  by  shaking  with  calcium 
phosphate  (avoiding  loss  of  carbon  dioxide).  More 
carbon  is  precipitated  than  stoieheiometric  theory 
expects.  The  calcium  of  serum  ultrafiltrate,  con¬ 
trary  to  that  in  supersaturated  Ringer’s  solution, 
wanders  in  the  electric  field  to  both  cathode  and 
anode ;  there  is  present  in  serum  a  negatively-charged 
calcium  compound.  By  addition  of  caffeine  the 
ultrafiltrability  of  serum -calcium  is  increased  by  40% . 
Only  about  2  mg.  per  100  c.c.  of  the  calcium  of  serum 
is  ionised.  J.  H.  Birkinshaw. 

Blood  coagulation.  XXII.  Significance  for 
blood  coagulation  of  nitrogenous  substances. 
B.  Stober  and  K.  Lang  (Biochem.  Z.,  1929,  213, 
460 — 468). — When  blood  coagulates  there  is  no 
measurable  change  in  its  residual  nitrogen  content. 
Xo  relation  can  be  found  between  the  formation  of 
ammonia  in  blood  and  its  coagulation.  The  prepar¬ 
ation  “  18  Promonta,”  which  is  hydrolysed  by 
trypsin-kinase,  inhibits  glycolysis  of  blood  in  vitro 
and  in  vivo ,  the  extent  of  the  inhibition  being  parallel 
to  the  retardation  of  coagulation.  Proteolysis  is  not 
a  cause  of  blood  coagulation.  W.  McCartney. 

Immunisation  and  the  nitrogenous  con¬ 
stituents  of  the  blood.  M,  F.  Guyer  and  S.  Lep- 


KOVSKY  (J.  Immunol.,  1929,  16,  175 — 207). — When  a 
foreign  protein  is  injected  into  the  blood-stream  of 
rabbits  the  blood- amino- nitrogen  (except  in  moribund 
animals)  tends  to  diminish,  the  non-protein-nitrogen 
increases,  the  pn  and  alkaline  reserve  are  lowered, 
and  the  body  tissues  exhibit  acidosis. 

Chemical  Abstracts. 

Chemical  nature  of  the  constituent  of  fowl 
serum  responsible  for  non-specific  precipit¬ 
ations.  G.  S.  Schilling  (J.  Immunol.,  1929,  16, 
439 — 449). — The  constituents  of  fowl  sera  responsible 
for  non-specific  precipitations  appear  to  be  lipoproteins 
and  neutral  fats.  Chemical  Abstracts. 

Mode  of  action  of  formaldehyde  on  comple¬ 
ment-fixation  systems.  C.  E.  Reyner  (J. 
Immunol.,  1929,  16,  1 — 16). 

Chemical  Abstracts. 

Carbohydrate  group  of  ovomucoid.  P.  A. 
Levene  and  T.  Mori  (J.  Biol.  Chem.,  1929,  84, 
49 — 61). — Coagulated  egg-white  was  hydrolysed  for 
7  hrs.  with  10%  barium  hydroxide.  After  removal  of 
barium  the  solution  was  cleared  with  basic  lead  acetate 
and  concentrated ;  the  carbohydrate  in  the  residue 
was  precipitated  with  basic  lead  acetate  and  barium 
hydroxide.  The  solution  obtained  after  decomposition 
of  the  lead  precipitate  with  carbon  dioxide  was  treated 
with  mercuric  sulphate  to  remove  traces  of  peptide ; 
mercury  and  sulphuric  acid  having  been  removed,  the 
solution  was  concentrated  and  poured  into  excess  of 
methyl  alcohol,  yielding  1*9%  of  polysaccharide.  The 
same  material  was  obtained  in  yields  of  0*26%  and 
5*1%  by  similar  treatment  of  crystalline  egg-albumin 
and  of  ovomucoid,  respectively.  In  agreement  with 
Frankcl  and  Jellinek  (A.,  1927,  862)  the  material  was 
found  to  yield,  on  complete  hydrolysis,  exclusively 
glucosamine  and  mannose ;  it  had  [a]D  about  +30° 
in  water,  and,  contrary  to  Frankel  and  Jellinek 
(loc.  cit. ),  analysed  as  a  trisaccharide.  Dialysis 
failed  to  separate  it  into  different  constituents.  On 
partial  hydrolysis,  it  gave  a  reducing  trisaccharide. 

C.  R.  Harington. 

Molecular  size  of  carbohydrates  from  egg- 
proteins.  P.  A.  Levene  and  A.  Rothen  (J.  Biol. 
Chem.,  1929,  84,  63 — 68) . — Determinations  by  the 
diffusion  method  indicate  for  the  polysaccharide 
obtained  from  egg-proteins  (cf.  preceding  abstract) 
a  mol.  wt.  of  2000  and,  for  its  partial  hydrolysis 
product,  one  of  500.  The  polysaccharide  therefore 
consists  of  four  trisaccharide  units,  each  containing 
1  mol.  of  glucosamine  and  2  mols.  of  mannose. 

C.  R.  Harington. 

Distribution  and  variation  of  glycogen  in  the 
intestinal  mucous  membrane  of  the  mammalian 
embryo.  I.  Martjyama  (Okayama  J.  Med.,  1928, 
40,  1296 — 1333). — Results  for  rabbit’s,  marmot’s, 
and  dog’s  intestinal  mucous  membrane  are  recorded. 
Changes  in  the  quantity  of  free  and  lactacidogen 
phosphoric  acid  with  lapse  of  time  after  conception 
are  recorded.  The  intestinal  mucous  membrane  of 
marmots  contains  much,  and  that  of  dogs  little, 
insulin-like  substance.  Chemical  Abstracts. 

Glycogen  in  the  central  nervous  system  of 
some  mammals.  III.  Effects  of  inanition.  H. 
Tanaka  (Sei-i-kwai  Med.  J.,  1929,  48,  No.  2,  51—81). 
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— Experiments  with  rabbits  and  guinea-pigs  are 
described.  Chemical  Abstracts. 

Glycogen.  I.  S.  Harada  (Sci-i-kwai  Med.  J., 
1929,  48,  No.  1,  46 — 83). — The  glycogen  in  the 
kidney,  pelvis  of  the  kidney,  ureter,  and  bladder 
epithelium  is  formed  locally  from  blood-  and  urine- 
sugar.  Chemical  Abstracts. 

Glycogen  content  of  the  liver  of  cadavers.  H. 
Popper  and  0.  Wozasek  (Wien.  mod.  Woch,,  1929, 
79,  456—458;  Chem.  Zcntr.,  1929,  i,  2788). 

Mineral  content  of  the  skin.  I.  Micro-deter¬ 
mination  of  potassium  and  calcium.  E.  Nathan 
and  F.  Stern  (Dermat.  Z.,  1928,  53,  451 — 456 ; 
Chem.  Zentr.,  1929,  i,  2800). — The  skin  (0*5  g.)  is 
incinerated  with  nitric  acid  and  hydrogen  peroxide 
and  the  determination  then  made  in  tho  usual  way. 
Variable  results  (potassium,  53 — 145  mg.-%  ;  calcium 
5*96—17*81  mg.-%)  were  obtained  for  the  skin  of 
cadavers.  A.  A.  Eldridge. 

Inorganic  constituents  of  the  musculature  of 
the  Fallopian  tubes  (of  the  sow)  and  their 
physiological  variations.  F.  Kok  and  W.  Berg- 
mann  (Biochem.  Z.,  1929,  213,  424 — 438). — The 
water,  ash,  potassium,  sodium,  calcium,  magnesium, 
phosphorus,  sulphur,  chlorine,  and  nitrogen  contents 
of  tho  musculature  of  the  Fallopian  tubes  of  sows 
have  been  determined  at  different  stages  during  the 
cestral  period.  Important  differences  have  been 
found  between  the  contents  of  inorganic  constituents 
of  smooth  muscle  and  of  transversely  striated  muscle 
and  great  differences  in  this  content  are  also  found 
between  the  musculature  of  the  Fallopian  tubes  and 
that  of  other  smooth  muscle  organs  of  the  same  animal. 
During  oestrus,  also,  both  the  total  ash  content  and 
the  relative  proportions  of  the  various  inorganic 
constituents  of  the  musculature  of  the  tubes  vary 
considerably.  W.  McCartney. 

Cerebronic  acid.  F.  A.  Taylor  and  P.  A. 
XrEVENE  (J.  Biol.  Chem.,  1929,  84,  23 — 37). — A  large 
amount  of  cerebronic  acid  was  oxidised  by  the 
method  of  Levene  and  Taylor  (A.,  1922,  i,  714)  and 
the  oxidation  product  was  esteriffed ;  the  esters  were 
submitted  to  repeated  fractional  distillation  at  0*1  mm. 
The  distillation  residues,  when  hydrolysed,  yielded 
acids  with  mol.  wt.  367 — 374 ;  on  rcoxidation,  followed 
by  esterification  and  fractionation,  this  part  of  the 
material  yielded  a  letracosoic  acid ,  m.  p.  78*5 — 79*5°. 
The  distillates  gave  acids  of  mol.  wt.  351 — 356,  and 
from  this  portion,  by  fractional  crystallisation,  was 
obtained  an  apparently  pure  tricosoic  acid  which  is 
probably  that  described  by  Klenk  (A.,  192S,  868). 
This  material  wras,  however,  not  in  reality  homo¬ 
geneous,  since  more  exhaustive  fractionation  of  tho 
esters  from  which  it  was  derived  yielded,  together  with 
acids  of  higher  mol.  wt.,  a  fraction  which  gave  tho 
analytical  figure  for  docosoic  acid,  although  this 
fraction  contained  material  of  still  lower  mol.  wt. 
The  results  indicate  that  cerebronic  acid  contains, 
in  addition  to  a-hydroxypentacosoic  acid,  lower 
hydroxy-acids  or  hydroxypentacosoic  acids  with  the 
hydroxyl  group  in  different  positions ;  the  m,  p.  of 
the  impure  acids  obtained  in  the  above  experiments 


render  it  doubtful  whether  they  belong  to  fchelignoceric 
acid  series.  C.  R.  Haringtgn. 

Conditions  for  the  combination  of  the  grey 
matter  of  the  brain  with  quinine.  P.  I.  Borissov, 
A.  Petrunkina,  and  M.  Petrunkin  (Biochem.  Z., 
1929,  213,  419 — 423). — At  low  hydrogen-ion  con¬ 
centrations  tho  grey  matter  of  the  human  brain 
combines  not  at  all  or  only  very  slightly  with  quinine. 
At  pu  3 — 4  the  extent  of  combination  begins  to  increase 
and  reaches  considerable  magnitude  at  pB  6 — 7.  The 
amount  of  quinine  which  enters  into  combination 
increases  with  increase  of  the  protein  content  of  the 
grey  matter,  but  this  may  also  contain  substances, 
other  than  proteins,  which  combine  with  quinine. 

W.  McCartney. 

Extractive  substances  of  muscle.  XXVIII. 
Extractive  substances  of  hen’s  flesh.  N.  Tolkat- 
shevskaya  (Z.  physiol.  Chem.,  1929,  185,  28 — 32), — 
From  hen’s  flesh  a  base,  C10HtrjO3N4,  was  isolated, 
agreeing  closely  in  properties  with  anserine. 

J.  H,  Birkinshaw. 

Lower  enzymic  fission  products  of  muscle - 
adenylic  acid.  K.  Pottle  (Z,  physiol.  Chem.,  1929, 
185,  9 — 27). — Although  purine  bases  and  nucleosides 
could  not  be  obtained  from  fresh  rabbit’s  muscle  this 
was  easily  effected  after  exposure  of  the  muscle  at 
40°  to  sodium  hydrogen  carbonate  for  a  few  hours. 
Addition  of  adenylic  acid  increases  tho  amount  of 
these  substances — an  indication  of  their  origin. 
There  were  isolated  caminc,  m.  p.  235 — 245°,  hypo- 
xanthine,  and  xanthine,  and  small  amounts  of  a 
substance  probably  identical  with  thymine.  The 
presence  of  pentosephosphoric  acid  was  probable. 
Muscle-adenosinephosphoric  acid  is  suggested  as  the 
precursor  of  endogenous  uric  acid, 

J.  H.  Birkinshaw. 

Determination  of  carbon  dioxide  content  of 
muscle.  J.  K.  W.  Ferguson  and  L.  Irving  (J. 
Biol.  Chem.,  1929,  84,  143— 153).— Muscle  is  fixed  by 
freezing  in  liquid  air,  and  a  sample  of  about  1*5  g.  is 
introduced  into  the  extraction  chamber  (made  for 
this  purpose  in  two  sections  connected  by  a  ground 
joint)  of  tho  apparatus  of  Van  Slyko  and  Neill  (A., 
1924,  ii,  872).  The  carbon  dioxide  is  extracted  by 
shaking  for  45  min.  with  excess  of  dilute  hydrochloric 
acid,  and  is  then  determined  in  the  usual  manner. 
The  error  is  within  2%.  C.  It.  Haiungton. 

Acetylcholine.  H.  W.  Dudley  (Biochem.  J., 
1929, 23, 1004 — 1074). — Acetylcholine  chloroplatinate, 
which  crystallises  in  anisotropic  needles,  forms  with 
choline  chloroplatinate  an  equimolecular  co-ordination 
compound,  m.  p.  260 — -261°,  which  is  less  soluble  than 
either  of  its  components  and  crystallises  in  isotropic 
oetahedra.  Its  significance  in  connexion  with  the 
isolation  of  acetylcholine  from  natural  sources  is 
discussed.  A  further  identification  of  acetjicholine 
isolated  from  horse’s  spleen  as  choline-acetylcholine 
dichloroplatinaie  is  provided  by  the  preparation  of 
acetylcholine  chloroaurate  from  tho  double  chloro¬ 
platinate,  Acetylcholine  chloride  is  liberated  quanti¬ 
tatively  from  acetylcholine  chloroaurate  by  shaking 
an  aqueous  solution  of  the  latter  with  metallic  silver. 
This  method  can  be  applied  generally  to  the  prepar¬ 
ation  of  chlorides  or  hydrochlorides  of  bases  from  their 
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chloropl atinates  and  ehloroaurates,  and  is  particularly 
useful  with  salts  of  relatively  unstable  bases*  A 
structural  basis  for  the  well-known  dimorphism 
exhibited  by  choline  ehloroplatinate  is  suggested. 

8,  S,  ZlLVA. 

Condition  of  creatine  in  amphibian  voluntary 
muscle.  W,  Dotjere  (Biochem.  J,,  1929,  23,  921— 
925). — In  many  cases  of  resting  muscles  the  ratio  of 
free  creatine  to  free  orthophosphate  is  practically 
unit}r,  but  exceptions  to  this  rule  are  not  infrequent, 
the  ratio  reaching  sometimes  a  value  of  two.  The 
combined  creatine  and  the  labile  phosphate  occur 
in  the  ratio  of  unity.  The  total  creatine  and  the  total 
“  directly  determinable  phosphate  ”  (orthophosphate 
and  labile  phosphate)  are  present  consequently  in 
many  cases  in  approximately  equimoleeular  amounts. 
In  resting,  well-oxygenated  muscles  the  free  creatine 
may  be  no  more  than  50  mg.  per  100  g.  of  fresh  muscle. 

S.  S.  Zilva. 

Change  in  the  condition  of  equilibrium  of  cell 
components.  Ill — IV.  Proteins.  T.  Cahn  and 
A.  Bonot  (Ann.  Physiol.  Physicochim.  Biol.,  1928, 
4,  781—840;  Chem,  Zen.tr.,  1929,  i,  2890).— The 
structure  of  protein  molecules  is  discussed.  The 
arginine  content  of  the  protein  of  various  organs  is 
constant.  The  arginine  ;  cystine  ratio  for  the  kidney, 
muscle,  or  brain  protein  is  8  :  3 ;  for  that  of  the  lungs, 
intestinal  mucous  membrane,  or  intestinal  muscle 
other  values  are  obtained.  A.  A.  Eldridge. 

Determination  of  the  density  of  small  frag¬ 
ments  of  [human]  organs.  M.  be  Crinis  (Mikro- 
ehem.,  1929,  Prcgl  Fest.,  25 — 26). — An  account  of  a 
method  for  determining  the  density  of  small  frag¬ 
ments  of  brain  material,  using  a  torsion  balance. 

H.  F.  Harwood. 

Existence  of  the  haemolytic  complement  in 
human  cerebrospinal  fluid.  I.  T.  Okada  (Sei-i- 
kwai  Med.  J.,  1929,  48,  No.  3,  41 — 61). 

Chemical  Abstracts. 

Amphibian  poisons.  0.  Gessner  (Sitzungsber. 
Ges.  Beford.  ges.  Naturwiss.  Marburg,  1927,  61.  138 — 
250 Chem.  Zentr,,  1929,  i,  2788— 2789).— A  dis¬ 
cussion  of  toad,  frog,  and  salamander  toxins. 

A*  A.  Eld  judge. 

Effect  of  various  substances  of  the  quinine 
group  on  the  enzymic  functions  of  the  organism. 
XII.  Effect  of  quinine  on  the  secretion  of  the 
gastric  juice  in  man.  I,  A.  Smorobincev,  A.  N. 
Adova,  and  I.  N,  Pikoul  (Biochem.  Z.,  1929,  213, 
380— 390).— Quinine  when  orally  administered  reduces 
the  hydrogen-ion  concentration  of  the  gastric  juice, 
stimulates  the  secretory  activity  of  the  stomach,  and 
inhibits  the  digestion  of  protein!  It  is  retained  in  the 
stomach  somewhat  longer  than  is  methylene-blue. 

W.  McCartney. 

Excretory  function  of  the  stomach.  II. 
Excretion  of  hexamethylenetetramine  by  the 
stomach  wall.  G.  de  Toni  (Bioehim.  Terap. 
sperim.,  1928,  15,  7  pp,;  Chem.  Zentr.,  1929,  i, 
3002). — When  the  amount  of  hexamethylenetetramine 
injected  into  rabbits  exceeded  0*002  mol.  per  kg.,  the 
substance  could  be  detected  in  the  gastric  juice. 
With  children,  the  limits  were  0-0005  mol.  (intra¬ 
muscular)  and  0*001 — 0*0015  (rectal).  The  gastric 


juice  liberates  formaldehyde  from  hexamethylene¬ 
tetramine.  A.  A.  Eld  ridge. 

Heller’s  test  for  blood  in  urine.  Becker  (Med. 
Welt,  1929,  3,  134—135 ;  Chem.  Zentr.,  1929,  i,  2675). 
— The  test  is  not  specific.  A.  A.  Eldridge. 

Detection  of  minute  amounts  of  bismuth  in 
urine.  H.  K.  Barrenscheen  and  M.  Frey  (Mikro- 
ehera.,  1929,  Pregl  Fest.,  1 — 5). — Feigl's  reaction  has 
been  applied  to  the  detection  of  bismuth  in  urine. 
To  100  e.e.  of  the  urine  three  drops  of  3%  lead  acetate 
solution  are  added,  followed  by  ammonia  to  strongly 
alkaline  reaction.  The  precipitate  is  centrifuged, 
dissolved  in  concentrated  nitric  acid,  and  the  solution 
evaporated  and  ignited.  The  residue  is  dissolved  in 
hydrochloric  acid,  mid  the  diluted  solution  tested  with 
an  alkaline  solution  of  sodium  stannite.  In  the 
presence  of  bismuth  the  resulting  precipitate  rapidly 
turns  black,  or  in  the  presence  of  very  small  amounts, 
brownish.  The  reaction  will  detect  0*00005  mg.  of 
bismuth  in  5  e.e.  of  solution ;  small  amounts  of  iron 
and  copper  do  not  interfere.  H.  F.  Harwood. 

Determination  of  the  oxidation  quotient  of 
urine.  H.  Muller  (Biochem.  Z.,  1929,  213,  116 — 
122). — The  method  previously  described  (A.,  1927, 
996)  for  determination  of  the  oxidation  quotient  of 
urine  gives  low  values.  An  improved  method 
consists  in  boiling  5  e.e.  of  urine  with  the  requisite 
amount  of  potassium  ioclate  and  20  c.c.  of  sulphuric 
acid  for  3  lira,  under  reflux.  The  mixture  is  then 
diluted,  the  free  iodine  boiled  out,  and  the  excess  of 
iodate  titrated.  For  chloride  determinations  the 
method  of  Votoeek  is  recommended. 

J.  H,  Bjbkinshaw. 

Reduction  of  mercury  salts  by  normal  urine. 
H.  Penau  and  G.  Tanret  (Oompt.  rend.,  1929,  189, 
713 — 715). — The  method  of  Baudouin  and  Lewin 
gives  the  total  reducing  power  of  the  urine.  From 
determinations  performed  after  previous  treatment 
with  basic  lead  acetate  and  acid  mercuric  nitrate 
respectively,  conclusions  are  reached  concerning  the 
amounts  of  substances  of  the  uric  acid,  creatinine,  and 
carbohydrate  groups  present.  A.  A.  Goldberg. 

Change  of  hydrogen-ion  concentration  in  the 
urine  at  low  atmospheric  pressure.  S.  Matsuka 
(Naval  J.  Med.,  1928,  17,  261— 263).— Excretion  of 
alkali  is  increased.  Chemical  Abstracts. 

Reaction  of  urine.  G.  Kaye  (Austral.  J.  Exp. 
Biol.,  1929,  6,  187 — 214). — An  alkaline  tide  In  the 
urine  is  usually  but  not  constantly  observed  3 — 4  hrs. 
after  the  taking  of  a  meal,  being  less  marked  in  the 
ease  of  a  carbohydrate  meal  than  in  the  cases  of  a 
mixed  meal  or  of  a  meat  meal.  It  is  concluded  that 
the  alkaline  tide  is  dependent  on  the  gastric  secretion 
of  acid  and  not  on  increased  respiration  with  subse¬ 
quent  loss  of  carbon  dioxide.  The  clinical  bearings  of 
the  observations  are  discussed.  W.  0.  Kermack. 

Reaction  of  the  morning  urine.  R,  8.  Hubbard 
(J.  Biol.  Chem.,  1929,  84,  191 — 197), — In  individuals 
with  normal  gastric  function  there  is  usually  an 
increase  in  the  alkalinity  of  the  urine  after  breakfast. 
In  eases  of  achlorhydria  there  may  be  no  change  in 
reaction,  or  there  may  be  a  progressive  increase  in 
acidity  from  the  time  of  waking.  Finally  some  cases 
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with  normal  gastric  function  secrete  an  alkaline 
urine  throughout  the  morning.  The  results  are 
explained  by  the  combined  effect  of  two  “  alkaline 
tides,’'  one  due  to  secretion  of  hydrochloric  acid  in 
the  stomach,  and  the  other  to  respiratory  elimination 
of  carbon  dioxide  which  has  accumulated  over-night. 

C.  R.  Harington. 

Variations  in  the  morning  alkaline  tide  of 
normal  individuals.  R.  S.  Hubbard  and  T.  M. 
Steele  (J.  Biol.  Cliem.,  1929,  84,  199— 204).— No 
consistent  effects  on  the  reaction  of  the  morning 
urine  in  normal  individuals  were  obtained  by  varying 
the  food  taken  at  breakfast  (cf.  preceding  abstract). 

G.  R.  Haiungton. 

Peptidase  in  diseases-  R.  Kraft  (Deut.  Z.  Cliir., 
1928,  208,  126—151 ;  Chem.  Zentr.,  1929,  i,  2675). 

Post-operative  blood.  K,  Reutersioold  and 
E.  Andrews  (Proc.  Soc.  Exp.  Biol.  Med.,  1928,  26, 
17 — 18). — After  surgical  operations  under  ether 
anaesthesia  the  calcium :  potassium  ratio  in  dogs’ 
blood  -was  temporarily  lowered. 

•  Chemical  Abstracts. 

Iron  in  nutrition.  X.  Specificity  of  copper 
as  a  supplement  to  iron  in  the  cure  of  nutritional 
anaemia.  J.  Waddell,  H.  Steenbock,  and  E.  B. 
Hart  (with  E.  van  Donk)  (J.  Biol.  Chem.,  1929,  84, 
115 — 130). — Zinc,  chromium,  germanium,  nickel, 
cobalt,  lead,  antimony,  tin,  cadmium,  mercury,  and 
manganese  were  unable  to  relieve  the  nutritional 
anosmia  of  rats  on  a  diet  of  whole  milk  and  iron  salts. 
Arsenic  had  a  slight  temporary  effect,  which  did  not 
approach  that  of  copper  (A.,  1928,  790) ;  in  this 
respect,  therefore,  copper  is  a  unique  and  necessary 
element  in  nutrition.  C.  R.  Harington. 

Haemoglobin  percentage  and  the  red  blood¬ 
cell  count  in  Bright’s  disease,  myocardial 
insufficiency,  and  hypertension.  B.  Ashe  (Arch. 
Int.  Med.,  1929,  44,  506 — 530). — The  theoretical  and 
practical  importance  of  the  red  blood-cell  count  and 
haemoglobin  index  in  cases  of  nephritis  and  allied 
conditions  is  emphasised.  *  W.  0.  ICermack. 

d-Lactie  acid  in  gastric  juice  [in  cancer],  T. 
Kubo  (J.  Kyoto  Pref.  Med.  Coll.,  1928, 2,  261-292).— 
In  the  cancerous  stomach  one  third  of  the  lactic  acid 
present  is  usually  d-lactic  acid ;  the  presence  of  this 
acid,  probably  derived  from  the  stomach  wall  in¬ 
volved,  is  believed  to  be  peculiar  to  the  disease. 

Chemical  Abstracts. 

Arginine  metabolism  in  tuberculosis  and 
carcinoma.  H.  Fujiwara  (Z.  physiol.  Chem.,  1929, 
185,  1 — 7). — The  arginase  values  of  tuberculous 
guinea-pigs  and  carcinomatous  mice  were  recorded 
over  long  periods.  Tuberculosis  causes  a  steady 
decline  in  the  value  for  liver,  kidneys,  and  total 
arginase,  but  a  definite  increase  for  muscle  and  spleen. 
In  carcinoma,  the  arginase  value  of  the  kidneys 
begins  to  fall  a  few  days  after  inoculation  and  decreases 
with  the  development  of  the  tumour.  The  difference 
in  value  between  males  and  females  is  confirmed. 

J.  H.  Birkinshaw. 

Biometry  of  calcium,  inorganic  phosphorus, 
cholesterol,  and  lecithin  in  the  blood  of  rabbits. 
IV.  Effects  of  a  malignant  tumour.  A.  R.  Harnes 
(J.  Exp.  Med.,  1929,  50,  109— 120).— Blood- 


cholesterol  and  serum -inorganic  phosphorus  increased. 
The  ratios  cholesterol :  calcium  and  lecithin  :  calcium 
tended  to  increase,  whilst  the  ratios  calcium  :  inorganic 
phosphorus,  lecithin  :  cholesterol,  and  lecithin  :  inor¬ 
ganic  phosphorus  tended  to  decrease. 

Chemical  Abstracts. 

Role  of  calcium  in  senile  cataract.  D.  R. 
Adams  (Biochem.  J.,  1928,  23,  902— 912).— In 
patients  with  senile  cataract  the  serum-calcium  is 
appreciably  higher  than  normal.  There  is  no  age- 
variation  in  the  serum-calcium  either  of  normal 
subjects  or  of  those  with  senile  cataract.  Calcium 
salts  acting  on  fresh  ox  lenses  do  not  cause  opacity 
except  in  unphysiological  concentrations,  nor  do  they 
act  as  "  sensitisers  ”  in  the  production  of  opacity  by 
ultra-violet  radiation.  Dialysed  solutions  of  the  lens 
proteins,  a-  and  p-crystallin,  exhibit  a  certain  sensi¬ 
tivity  to  solutions  of  calcium  salts.  The  experimental 
production  of  a  persistently  raised  blood-calcium  in 
rabbits  does  not  cause  cataract,  nor  accelerate  the 
development  of  naphthalene  cataract,  although  it 
causes  a  corresponding  rise  of  calcium  in  the  aqueous 
humour.  There  is  no  age-variation  in  the  calcium 
content  of  normal  or  of  cataractous  human  lenses. 
The  calcium  content  of  cataractous  lenses  is  much 
greater  than  that  of  normal  lenses,  whilst  the  potassium 
content  is  considerably  less.  Individual  cataract 
lenses  show*  a  wide  variation  in  calcium  content  which 
may  be  attributed  to  an  erratic  local  deposition  of 
calcium  in  the  lens.  There  is  an  increase  of  calcium 
in  the  blood  of  patients  with  senile  cataract  and  an 
abnormal  deposition  of  calcium  in  the  lens. 

S.  s.  ZlLVA. 

[Non-]  occurrence  of  cystine  in  sweat  in 
cystinuria.  H.  B.  Lewis  (Proc.  Soc.  Exp.  Biol. 
Med.,  1928,  26,  69—70). 

Role  of  enzyme  action  in  the  formation  of 
dental  calculi.  K.  T.  Adamson  (Austral.  J. 
Exp.  Biol.,  1929,  6,  215 — 227). — Extracts  of  the 
fresh  gum  tissue  of  dog  or  man  exhibit  a  definite 
phosphatase  action,  but  no  pyrophosphatase  action. 
When  an  extract  is  incubated  with  normal  human 
saliva  or  blood -serum  an  increase  occurs  in  the 
inorganic  phosphate,  showing  that  these  fluids  contain 
a  substrate,  presumably  a  phosphoric  ester,  on  which 
the  enzyme  acts.  Normal  saliva  from  which  the 
protein  had  been  removed  yielded  a  solution  free 
from  inorganic  phosphate  from  which  inorganic 
phosphate  was  liberated  by  hydrolysis  with  acid. 
The  reducing  power  of  this  solution  was  approxi¬ 
mately  doubled  by  treatment  with  dilute  acid  and 
the  reducing  power  of  normal  human  saliva  was  also 
approximately  doubled  when  treated  in  the  same  way. 
The  deposits  of  calcium  phosphate  which  form  the 
main  portion  of  dental  calculi  are  probably  produced 
as  the  result  of  an  increase  of  the  phosphate  ions  in 
the  saliva  in  the  mouth  produced  by  the  action  of 
the  enzyme,  liberated  from  the  tissues  of  the  gum, 
on  the  organic  phosphate  occurring  in  the  saliva. 

W.  0.  Kermack. 

Relation  of  calcium  in  the  saliva  to  dental 
caries.  K.  Horton,  J.  Marrack,  and  I.  Price 
(Biochem.  J,,  1929,  23,  1075 — 1078). — Dental  caries 
is  associated  with  a  reduction  of  the  concentration  of 
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calcium  in  saliva.  This  reduction  appears  to  bo 
secondary  to  the  caries.  S,  S.  Zilva. 

Metabolism  in  diabetics,  H.  Glatzel  (Arch, 
exp.  Path.  Pharm.,  1929,  145,  154— 170).— 20-Br. 
respiratory  experiments  were  conducted  on  diabetics 
of  moderate  severity  on  a  constant  and  moderate 
carbohydrate  and  protein  diet.  Insulin  causes  an 
increased  carbohydrate  metabolism  at  the  expense 
of  the  fat  metabolism.  The  basal  metabolism  of 
diabetics  of  light  or  moderate  severity  on  a  carbo¬ 
hydrate  and  protein  diet  is  comparable  with  that 
obtained  for  healthy  subjects.  C.  C.  N.  Vass. 

Day-  and  night-fluctuations  of  the  blood-sugar 
in  non-diabetics,  diabetics,  and  hypertonics.  J. 
Jacobi  and  F.  Baumann  (Arch.  exp.  Path.  Pharm., 
1929,  145,  24 — 34). — The  regular  fluctuations  of  the 
blood-sugar  curvo  occur  throughout  the  night  as  well 
as  during  the  day  and  observe  a  close  correspondence 
in  non-diabetics,  diabetics  with  and  without  insulin 
treatment,  and  hypertonics.  In  general  minimum 
values  are  shown  in  the  early  part  of  the  evening  and 
in  the  early  hours  of  the  morning,  whilst  maxima  are 
recorded  towards  midnight  and  8  a.m.  In  non¬ 
diabetics,  administration  of  opium  does  not  modify 
the  general  character  of  the  blood-sugar  curve. 

C.  C.  N.  Vass. 

Influence  of  insulin  on  diabetic  lipaerrria.  I. 
Donomae  (Folia  ondocrinol.  japon.,  1928,  4,  54). — 
Treatment  with  insulin  reduced  the  lipoid  content  of 
the  scrum ;  the  effect  w'as  greatest  in  the  fatty  acids 
and  slight  in  the  lecithin.  Chemical  Abstracts. 

Treatment  of  diabetes  with  vitamin-B.  C.  A. 
Mills  (Amcr.  J.  Med.  Sci.,  192S,  175,  376). — Cold 
aqueous  ethyl-alcoholic  hydrochloric  acid  extracts  of 
various  plants  were  neutralised  and  filtered  from 
protein.  The  extracts  depressed  the  excretion  of 
sugar.  Chemical  Abstracts. 

Carbohydrate  metabolism  in  eclampsia.  H.  J. 
Standee  and  E.  P.  Harrison,  jun.  (Amcr.  J.  Obstet. 
Gynaecol.,  1929,  17,  17 — 27). — Eclampsia  is  generally 
associated  with  a  tendency  towards  hyperglycsemia . 

Chemical  Abstracts. 

Fluctuations  in  blood-sugar  during  eclampsia. 
III.  Relationship  between  plasma-sugar  and 
corpuscular  sugar  variations.  P.  Titus  and  E .  W. 
Willetts  (Amor.  J.  Obstet.  Gynaecol.,  1929,  17,  27 — 
35). — The  plasma-sugar  is  the  most  mobile  and  readily 
available.  Convulsions  occur  when  the  corpuscles  are 
deprived  of  their  sugar.  Chemical  Abstracts. 

Intravenous  injection  of  phosphates.  A. 
Bglliger  (Med.  J.  Austral.,  1929,  1,  650 — 655). — 
Injection  of  sodium  phosphate  solutions  into  fasting 
dogs  caused  a  brief  increase  in  plasma-phosphate. 
With  long-continued  injections  the  phosphorus 
elimination  gradually  decreased.  The  behaviour  in 
nephritis  w*as  studied.  Chemical  Abstracts. 

Renal  insufficiency  associated  with  Bence- 
Jones  proteinuria.  E.  G.  Bannick  and  C.  H. 
Greene  (Arch.  Int.  Med.,  1929,  44,  486—501). — 
Bence-Jones  protein  is  frequently  found  in  the  urine 
of  patients  suffering  from  a  type  of  nephritis 
characterised  by  marked  proteinuria,  secondary 
anaemia,  nitrogen  retention,  and  delayed  excretion  of 


plienolsulphonephthalein,  little  or  no  oedema  and 
little  or  no  hsematuria,  hypertension,  or  retinitis. 

W.  0.  Kermace. 

Bence-Jones  proteins.  L.  F.  Hewitt  (Biochem. 
J.,  1929,  23,  1147— 1152).— The  examination  of 
Bence-Jones  proteins  obtained  from  five  cases  of 
myelomatosis  showed  that  the  proteins  from  different 
patients  differ  in  properties.  Not  all  are  rcdissolved 
in  boiling  salt  solutions.  In  the  presence  of  alcohol 
both  Bence-Jones  proteins  and  serum-proteins  are 
dissolved  when  the  coagulated  suspensions  are  boiled. 

S.  S.  Zilva. 

Biochemistry  of  experimental  rabies  in  rabbits. 
D.  Zuverkalow,  I.  Goldberg,  and  A.  Silbersteen 
(Biochem.  Z,,  1929,  213,  109 — 115). — Injection  of 
rabbits  with  “  virus  fixe  ”  (rabies)  lowers  tbe  total 
nitrogen  and  phosphorus  of  the  blood ;  calcium  and 
potassium  are  also  diminished,  the  residual  nitrogen 
and  inorganic  phosphorus  are  almost  unchanged,  and 
hyperglycemia  is  often  observed. 

J.  H.  Birkinshaw. 

Rickets.  E.  Freudenberg  (Sitzungsber.  Ges. 
Bcford.  ges.  Naturwiss.  Marburg,  1927,*  61,  83 — 96 ; 
Cliem.  Zentr.,  1929,  i,  2791). — Rickets  is  usually 
accompanied  by  hypophospliatsomia.  In  normal 
infants  and  in  rickets  glycolysis  to  the  extent  of  17 — 
48%  and  0 — 21%,  respectively,  of  the  sugar  adminis¬ 
tered  w’as  observed.  A  similar  inhibition  of  glycolysis 
wras  observed  with  rachitic  rats.  Hexosephosphate 
is  readily  glyeolysed  by  rachitic  blood.  Glycolysis 
in  the  tissue  of  rachitic  animals  is  also  observed. 

A.  A.  Eldridge. 

Blood-sugar  regulation  in  idiopathic  steator- 
rheea.  II.  Origin  of  the  low  blood-sugar  curve. 
T.  E.  IL  Thaysen  (Areli.  Int,  Med.,  1929,  44,  477— 
485).— Tho  low  blood-sugar  curve  in  idiopathic 
steatorrlicea  (fatty  diarrhoea)  is  not  due  to  defective 
absorption  or  to  destruction  of  dextrose  in  the 
intestine.  W.  O.  Kermace. 

Isoelectric  point  in  the  blood.  P.  H.  Bossier 
(Ann,  Med.,  1928,  23,248 — 380  ;  Chem.  Zentr.,  1929, 
i,  2656). — A  discussion.  *  A.  A.  Eldridge. 

Changes  in  the  isoelectric  point  of  the  serum  in 
syphilis.  P.  H.  Bossier  and  R,  Luchsinger 
(Arch.  Phys.  biol.,  1928,  6,  310 — 315;  Chem.  Zentr., 
1929,  i,  2656). — In  recent,  but  not  in  long-established, 
syphilis  the  isoelectric  point  of  the  serum  is  raised. 

A.  A.  Eldridge. 

Colloidal  properties  of  Wassermann  antigens ► 
II.  W.  0.  Kermace  and  W.  T.  Spragg  (Biochem. 
J.,  1929,  23,  959 — 974 ;  cf.  Kermack  and  MaeCollum, 
A.,  1925,  i,  197). — The  observations  made  on  the  effect 
of  calcium  chloride  on  a  Wassermann  antigen  hold  true 
for  salts  of  other  bivalent  cations,  whilst  the  salts  of 
univalent  cations  with  tho  exception  of  hydrogen  ion, 
which  acts  like  bivalent  cations,  do  not  cause  com¬ 
plete  precipitation  at  any  concentration.  Experi¬ 
ments  on  the  action  of  mixtures  of  two  of  the  four 
salts,  lithium  chloride,  sodium  chloride,  magnesium 
chloride,  and  calcium  chloride,  on  the  precipitation  of 
the  turbid  antigen  showed  that  the  addition  of  a  suffi¬ 
cient  quantity  of  another  salt,  whether  of  a  univalent 
or  bivalent  cation,  to  a  salt  (with  a  bivalent  cation) 
present  in  concentration  sufficient  to  cause  prccipit- 
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ation  if  it  were  alone,  tends  to  prevent  precipitation. 
Hydrogen  chloride  behaves  in  this  respect  like  a  salt 
with  a  bivalent  cation.  The  protective  effect  of  the 
antigen  on  gold  sol  is  excited  by  the  presence  of  salts, 
but  especially  by  salts  with  bivalent  cations  or  hydro¬ 
gen  ions  much  more  than  with  salts  of  the  other  uni¬ 
valent  cations.  The  clear  antigen  exhibits  rather 
greater  protective  power  than  the  turbid  antigen.  The 
protective  power  of  the  antigen  has  also  been  deter¬ 
mined,  using  cholesterol,  gum  mastic,  or  gum  benzoin 
sol ;  it  is  most  marked  in  the  first  and  least  in  the  last. 
Sols  of  commercial  lecithin  possess  only  in  small 
degree  the  peculiar  properties  of  the  Wassermann 
antigens.  Standard  methods  of  preparation  of 
turbid  and  clear  antigens  are  described. 

S.  S.  Zzlva. 

Colloidal  properties  of  serum.  C.  I,  B.  Vgge 
(Bioehem.  J-,  1929,  23,  1137 — 1146). — In  syphilitic 
serum  a  zone  of  precipitation  exists  which  is  not 
present  in  normal  serum.  An  abnormal  substance  is 
present  in  syphilitic  serum  which  possesses  the  power 
of  conferring  a  positive  charge  on  the  serum -proteins 
and  so  rendering  them  unstablo  in  the  presence  of 
a  negatively- charged  sol  such  as  gum  benzoin. 
Syphilitic  serum  loses  this  property  after  being  heated 
at  55°  for  90,  but  not  for  30  min.,  whilst  normal  serum 
undergoes  little  change  after  this  treatment.  The 
abnormal  substance  is  present  in  the  serum-euglobulin 
fraction  of  syphilitic  scrum  when  separated  from  the 
other  serum  fractions.  The  addition  of  small  quantities 
of  a  protamine  to  normal  scrum  causes  the  latter  to 
simulate  syphilitic  serum  in  its  precipitating  and  com¬ 
plement-fixing  powers.  The  conferred  changes  dis¬ 
appear  on  heating.  Normal  serum  and  antiserum 
possess  a  similar  precipitating  power  on  gum 
benzoin  sol.  An  almost  similar  degree  of  agglutinating 
power  is  shown  by  normal  serum  on  an  antigen  of 
B .  abortus.  The  marked  agglutinating  power  of 
antiserum  on  a  suspension  of  B.  abortus  is  greatly 
diminished  by  subjecting  the  antiserum  to  preliminary 
heating.  The  substance  responsible  for  the  agglutin¬ 
ating  power  is  associated  with  the  serum-euglobulin 
fraction.  S.  S.  Zilva. 

Distribution  of  gold  in  the  organs  of  healthy 
and  tuberculous  rabbits  following  adminis¬ 
tration  of  gold  preparations.  II-  Tuberculous 
rabbits.  K.  Henius  and  G.  Weilee  (Bioehem.  Z., 
1929,  214,  204 — 215). — The  distribution  is  indicated 
in  a  series  of  tables.  The  preparation  “  lopion  ” 
is  stored  chiefly  in  the  liver,  whereas  “solganol”  and 
“  sanocrysin  ”  are  found  chiefly  in  the  kidney.  The 
total  storage  is  greatest  with  “  lopion  ”  (67%  of  the 
amount  injected)  and  least  with  “  solganol  ”  (15%). 
With  “  lopion  ”  the  storage  is  the  same  for  healthy 
and  tuberculous  animals.  With  “  solganol,”  13  mg. 
of  gold  per  100  g.  of  tissue  are  recovered  in  the  lungs 
of  tuberculous  and  only  2*5  mg.  per  100  g.  in  the 
lungs  of  healthy  animals  (cf.  A.,  1928,  1156). 

P.  W.  Clutterbuck. 

Blood-sugar  and  amino-acid-nitrogen  in  lact¬ 
ation  in  women  ;  lipoid  and  inorganic  phos¬ 
phorus.  V.  J.  Harding  and  C.  E.  Downs  (J.  Biol. 
Chem.,  1929,  84,  335 — 344). — Normal  values  were 
found  for  the  total  sugar,  non-fermentable  sugar,  and 


amino-acid-nitrogen  in  the  blood  of  laetating  women. 
The  inorganic  phosphorus  of  the  blood  averaged  3*9  mg. 
per  100  c.e.  and  the  lipoid  phosphorus  10*8  mg.  per 
100  c.c.  during  lactation.  C.  R.  Harington. 

Carbohydrate  metabolism  of  muscular  tissue. 

I.  F.  Usttelli  (Arch.  Fisiol.,  1928,  26,  14  pp. ; 
Chem.  Zentr,,  1929,  i,  3004). — During  pregnancy  the 
Iactacidogen  content  of  the  uterine  musculature  (of 
rabbits)  increases ;  the  total  carbohydrate  and  some¬ 
times  also  the  glycogen  arc  increased  during  pregnancy. 

A.  A.  Eldridge. 

Carbohydrate  exchange  and  degradation  of 
the  dextrose  molecule.  II.  Lactic  acid.  E. 
Schneider  and  E.  Widmann  (Klin.  Woeh.,  1929,  8, 
466 — 648  ;  Chem.  Zentr.,  1929,  i,2792). — A  dihydroxy - 
acetone-laetic  acid  interconversion  was  not  detected. 
In  resting  tissue  the  venous  lactic  acid  is  higher  than 
the  arterial.  Methylglyoxal  may  suffer  conversion 
into  dihydroxyaectone.  A.  A.  Eldridge. 

Appearance  of  glycogen  in  the  mucous  mem¬ 
brane  of  the  alimentary  canal.  XVI,  XVII.  K. 
Yoshxda  (J.  Study  Micro-organisms,  1928,  22,  2385 — 
2402,  2403 — 2424). — Injection  of  starch,  insulin 
[inulin  ?],  or  gljTOgen  into  a  rabbit  seldom  causes 
formation  of  glycogen  in  the  alimentary  mucous 
membrane.  The  liver-glycogen  was  only  slightly 
increased  by  the  injection  of  glycogen.  The  appear¬ 
ance  of  glycogen  is  attributed  to  a  polymerising  action 
of  the  superficial  intestinal  cells  on  the  excessive 
accumulation  of  blood-sugar. 

Chemical  Abstracts. 

Influence  of  unphysiological  nutrition  on  the 
composition  of  the  organs  and  on  metabolism. 

II.  Glycogen-forming  diet.  P.  Junkersdorf 

and  K.  Witscii  (Arch.  exp.  Path.  Pharra.,  1929,  145, 
171 — 187). — Fasting  dogs  were  fed  on  a  diet  of  flesh, 
potato,  rice,  and  raw  sugar  for  periods  up  to  30  days. 
The  increase  in  weight  of  the  dogs,  and  the  weights  of 
the  liver  and  heart  as  percentages  of  the  total  weight 
were  recorded.  The  water,  glycogen,  and  fat  con¬ 
tents  of  the  liver,  muscle,  and  heart  were  determined. 
The  liver  increased  to  a  maximum  weight  after  8  days3 
feeding  and  gradually  returned  to  normal ;  its  water 
content  primarily  increased  and  then  decreased  to  a 
value  below  that  normally  observed.  The  gtyeogen 
content  was  always  above  normal,  whereas  with  one 
exception  the  fat  content  varied  only  slightly  from  the 
normal.  The  water  content  of  the  muscle  reached  a 
minimum  after  20  days3  feeding,  whilst  its  glycogen 
content  %vas  always  above  normal.  In  the  heart,  the 
weight  and  the  water  and  glycogen  contents  fell  below 
normal  and  the  fat  content  increased.  Blood-sugar 
determinations  were  made  every  fifth  day.  Up  to 
the  tenth  day  a  fail  in  the  blood -sugar  was  observed ; 
thereafter  a  gradual  rise  wras  recorded,  in  good  agree¬ 
ment  with  the  deviation  of  the  liver  during  the 
experiment.  C.  C.  N.  Vass. 

Glycogen  metabolism  of  the  snail.  M.  Okada 
(Okayama  J.  Med.,  1928,  40,  1402 — 1407). — On 
resumption  of  activity  after  hibernation  the  glycogen 
content  -was  0-82 — 2-39  (average  1*63),  at  maximum 
activity  0*35 — 0-81  (0*61),  and  on  hibernation 

3-52—7*61  (4*63)  per  100  g. 
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Possible  significance  of  d-xyloketose  (urinary 
pentose)  in  normal  metabolism.  I.  Green  wald 
(Proe.  Soc.  Exp.  Biol.  Med.,  1929,  26,  321—322).— 
d-Xyloketose  p-bromophenylhydrazone  has  m.  p. 
127— 12S°,  [a]  (1%  in  alcohol)  LS7°— >2-43° ;  the 
free  ketosc  has  [ajg  34*8°.  Injection  of  the  pentose 
(3-05  g.  during  2  hrs.)  into  a  dog  increased  the  urinary 
sugar  by  6%  of  the  quantity  injected ;  on  further 
injection,  60%  appeared  in  the  urine. 

Chemical  Abstracts. 

Increase  in  blood-sugar  following  ingestion  of 
glycerol.  J.  Ferber  and  S.  Rarinowitsch  (Amer. 
J.  Med.  Sei.,  1929, 177,  827 — 832). — Glycerol  ingested 
in  hunger  causes  hyperglycaomia  in  man.  In  diabetes 
glycerol  may  produce  glycosuria. 

Chemical  Abstracts. 

Lactic  acid  content  of  the  brain  under  differing 
conditions  of  respiratory  want.  R.  Cobet  (Arch, 
exp.  Path.  Pharm.,  1929,  145,  140 — 145). — The 
cerebrum  of  living  rabbits  contains  less  than  10  mg. 
of  lactic  acid  per  100  g.,  but  on  extirpation  the  amount 
increases  rapidly  and  reaches  a  maximum  value  of 
120  mg.  per  100  g.  The  amount  of  lactic  acid  in  the 
cerebrum  remains  uninfluenced  in  a  pure  carbon 
dioxide  hyperpnoea.  In  anoxaemia,  oxygen  deficit 
causes  a  rapid  increase  of  lactic  acid  in  the  living 
brain  which  acts  on  the  respiratory  centre  and  is 
reduced  to  its  normal  value  as  soon  as  normal  respir¬ 
ation  is  established.  C.  C.  N.  Vass. 

Gas  exchanges  of  nerves  during  and  after 
anaerobiosis.  F.  O.  Schmitt  (Bioehem.  Z.,  1929, 
213,  443—445;  cf.  Gerard,  A.,  1928,  910). — The  oxy¬ 
gen  deficit  in  frog’s  nerves  kept  in  nitrogen  increases 
with  the  time  of  asphyxiation  up  to  15  hrs.  and  the 
deficit  produced  by  stimulation  is  greater  than  that  in 
resting  nerves.  Paralysis  of  the  conducting  mechan¬ 
ism  of  the  nerves  with  potassium  chloride  has  no 
effect  on  the  oxygen  deficit.  The  respiratory  quotient 
of  the  nerves  in  the  hour  following  re-admission  of 
oxygen,  calculated  for  the  extra  oxygen  consumed,  is 
not  much  above  zero.  The  rate  of  production  of 
carbon  dioxide  by  nerves  in  nitrogen  falls  rapidly 
during  the  first  6  hrs.,  but  remains  at  about  1*5  c.c. 
per  g.  after  15  hrs.  Anaerobic  stimulation  does  not 
cause  production  of  extra  carbon  dioxide. 

W.  McCartney. 

Metabolism  in  muscular  work  on  a  pure  fat 
diet.  V.  Hattingrerg  (Arch.  exp.  Path.  Pharm., 
1929,  145,  72 — 87). — The  energy  balance  sheet  on  a 
pure  fat  diet  has  been  computed  wherein  almost  one 
half  of  the  energy  consumed  is  derived  from  the  fatty 
acids.  The  various  mechanisms  by  which  this  might 
be  accomplished  are  discussed,  preference  being  given 
to  the  view  that  the  fatty  acids  are  first  converted 
into  sugar-like  substances.  C.  C.  N.  Vass. 

Influence  of  ingestion  of  trihexoin  on  body-fat 
of  the  white  rat.  H.  G.  Eckstein  (J.  Biol.  Chem., 
1929,  84,  353 — 357). — Feeding  with  trihexoin  as  the 
sole  fat  of  the  diet  caused  the  deposition,  in  white 
rats,  of  body-fat  of  a  more  saturated  character  than 
that  found  in  the  same  animal  on  a  fat -free  diet.  On 
the  other  hand,  an  increase  in  the  proportion  of  fatty 
acids  of  low  mol.  wt.  could  not  be  detected  in  the 
newly-deposited  fat.  C.  R.  Harington, 


Serum-cholesterol,  lecithin-phosphorus ,  and 
fatty  acids  of  pigeons  after  feeding  with  ox 
tissues.  G.  L.  Muller  (J.  Biol.  Chem.,  1929,  84, 
345 — 352)  —Exclusive  feeding  with  various  ox  tissues 
following  a  fasting  period  caused  an  increase  in  the 
cholesterol  of  the  blood-scrum  of  pigeons,  the  lecithin- 
phosphorus  and  fatty  acids  not  being  affected.  The 
greatest  effect  was  obtained  with  liver  and  kidney  and 
little  with  spleen ;  brain  did  not  constitute  a  complete 
food  and  in  this  ease  the  cholesterol  of  the  blood  was 
diminished.  The  stimulating  effect  of  the  various 
tissues  on  formation  of  red  blood- corpuscles  and 
haemoglobin  was  in  inverse  proportion  to  the  effect 
in  increasing  the  blood-cholesterol. 

C.  R.  Harington. 

Connexion  between  oxidative  and  anoxidativ© 
deamination  and  the  *  role  of  aminopurines  in 
intermediate  tissue  metabolism.  J.  K.  Faunas 
(Klin.  Woeh.,  1929,  8,  506—507;  Chem.  Zentr., 
1929,  i,  2662). — Under  physiological  conditions  the 
ammonia  irreversibly  produced  in  frog’s  muscle  arises 
finally  from  oxidative  deamination,  the  intermediately 
dea ruinated  adenine  nucleotide  being  continually 
rcaminated.  A.  A.  Eldridge. 

Origin  of  creatine  or  creatinine  in  the  animal 
organism.  Purine  metabolism.  E.  Abder- 
halden  and  S.  Buadze  (Med.  Klinik,  1929,  25,  11 — 
12 ;  Chem.  Zentr.,  1929,  i,  2897). — In  presence  of 
arginine,  choline,  and  arginase,  formation  of  creatine 
or  creatinine  results.  After  addition  of  adenine, 
guanine,  and  nucleic  acid  muscular  tissue  contains  an 
increased  amount  of  creatine  or  creatinine.  Histidine, 
hydantoin,  and  V-raethylhydantoin,  but  not  uric 
acid  or  uracil,  increase  the  amount  of  creatine  in 
minced  muscle.  A.  A.  Eldridge. 

Diffusion  experiments  with  the  phosphorus- 
containing  compounds  of  muscle.  P.  Rothschild 
(Bioehem.  Z.,  1929,  213,  251 — 261). — The  velocities 
of  dialysis  of  inorganic  phosphate  and  of  various 
phosphorus  compounds  of  muscle  extracts  have  been 
measured.  Isolated  compounds  as  well  as  natural 
and  artificial  mixtures  were  used.  From  the  results 
obtained  and  from  determinations  of  diffusion 
coefficients  it  is  concluded  that  the  preformed  inorganic 
phosphate,  the  creatine-phosphoric  acid,  and  the 
adenylpyrophosphoric  acid  of  the  extracts  do  not  form 
parts  of  protein-like  complexes.  W.  McCartney. 

Decomposition  of  creatine-phosphoric  acid  in 
relation  to  the  activity  of  muscle.  III.  Extent 
of  decomposition  and  rate  of  stimulation.  D. 
Nachmansohn  (Bioehem.  Z.,  1929,  213,  262 — 300). — 
The  influence  of  temperature,  fatigue,  nerve  degener¬ 
ation,  and  of  curarisation  on  the  decomposition  of 
creatine-phosphoric  acid  has  been  studied  and  it  has 
been  shown  that  the  extent  of  the  decomposition  runs 
parallel  with  the  rate  of  excitation.  The  increase  in 
the  extent  of  decomposition  caused  by  veratrine  was 
exactly  proportional  to  that  rate ;  strychnine  did  not 
affect  the  extent  of  decomposition ;  curare,  sparteine, 
and  the  ammonium  bases  greatly  reduced  it.  Of  the 
substances  which  caused  reduction  the  most  powerful 
was  trimethyloetylammoniura  iodide.  Long  times  of 
action  and  large  doses  greatly  reduced  the  extent  of  the 
decomposition.  W.  McCartney. 
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Intermediate  protein  metabolism.  I,  II.  F. 
Silberstein,  F.  Rappafort,  and  M.  Wachstein 
(Biochem.  Z.,  1929,  213,  312—339,  340—354).—!. 
Analyses  have  been  made  of  samples  of  blood  taken 
at  intervals  during  24  hrs.  from  dogs  to  which  meat 
or  peptone  was  orally  administered  after  a  long 
preliminary  period  of  feeding  with  food  either  rich 
or  poor  in  protein,  the  total  non-protein-,  urea-,  amino- 
acid-,  and  polypeptide-nitrogen,  and  the  uric  acid 
and  total  creatine-nitrogen  being  determined.  The 
influence  of  the  food  consumed  during  the  preliminary 
period  and  of  the  meat  or  peptone  administered  on  the 
changes  which  take  place  in  the  amounts  of  these 
forms  of  nitrogen  has  been  followed.  The  blood 
contained  nitrogenous  substances  (“  undetermined 
nitrogen  ”)  of  unknown  nature. 

II.  The  pancreas  was  removed  from  dogs  used  in  the 
first  series  of  experiments  and  these  were  then  con¬ 
tinued  as  before  with  necessary  changes. 

W.  McCartney. 

Influence  of  carbohydrate  consumption  on  the 
protein  metabolism  at  a  high-temperature 
environment.  S.  Hamada  and  M.  Ema  (Nat.  Hyg., 
1928,  5,  718 — 743). — Experiments  on  a  dog  showed 
that  feeding  with  carbohydrate  inhibits  the  decom¬ 
position  of  protein  at  ordinary  temperatures  and  may 
at  high  temperatures  tend  to  reduce  the  increase  of 
protein  decomposition.  Chemical  Abstracts. 

Effect  of  an  exclusive  meat  diet  on  chemical 
constituents  of  the  blood.  C.  W.  Lieb  and  E. 
Tolstoi  (Proe.  Soc.  Exp.  Biol.  Med.,  1929,  26,  324 — 
325). — A  slight  increase  in  blood-uric  acid  and  tem¬ 
porary  lipaemia  were  observed  in  man. 

Chemical  Abstracts. 

Production  of  oedema  and  serum-protein 
deficiency  in  white  rats  by  low-protein  diets. 
R.  A.  Frisch,  L.  B.  Mendel,  and  J.  P.  Peters  (J. 
Biol.  Chem.,  1928,  84,  167—177). — Young  white  rats 
were  kept  on  diets  deficient  in  protein.  The  serum- 
proteins  were  reduced  in  all  eases,  and  in  a  large 
proportion  of  the  animals  oedema  developed. 

C.  R.  Harington. 

Effect  of  indole  derivatives  in  a  diet  deficient  in 
tryptophan.  R.  W.  Jackson  (J.  Biol.  Chem.,  1929, 
84,  1 — 21). — The  effect  was  investigated  of  adding  to 
the  tryptophan -deficient  diet  of  rats  the  following 
substances :  hypaphorine,  p-indolyl-a-benzamido- 

aerylic  acid,  y-indolylbutyric  acid  (by  the  Fischer 
synthesis  from  ethyl  hydrogen  a-ketopimelate  phenyl - 
hydrazone),  m.  p.  123 — 124°  (eorr.),  p-indolylpropionic 
acid, indolylethylamine,  indolylethyl  alcohol,  p -indolyl- 
a-carbamidopropionic  acid,  m.  p.  200°  (eorr.),  indolyl- 
pyruvic  acid,  and  the  condensation  product  of 
formaldehyde  and  tryptophan  described  by  Homer 
(A.,  1913,  ii,  451).  The  only  one  of  these  compounds 
which  was  able  to  replace  tryptophan  was  indolyl- 
pyruvic  acid.  After  a  period  of  stunting  extending 
over  232  days  as  the  result  of  deficiency  of  tryptophan, 
a  rat  resumed  normal  growth  when  tryptophan  was 
restored  to  the  diet.  C.  R.  Harington. 

Calcium  and  phosphorus  metabolism  in  dairy 
cows.  III.  Adequate  ration  for  high-producing 
cows  and  the  effect  of  exercise  on  calcium, 
phosphorus,  and  nitrogen  balances.  W,  A. 


Turner  and  A.  M.  Hartman  (J.  Nutrition,  1929,  1, 
445 — 454). — Exercise  affected  the  nitrogen  meta¬ 
bolism,  but  that  of  calcium  and  phosphorus  only 
slightly.  Chemical  Abstracts. 

Magnesium  sulphate  as  a  factor  in  retention  of 
calcium  and  phosphorus  in  cattle.  L.  S.  Palmer 
C.  H.  Eckles,  and  D.  J.  Schuttl  (Proc.  Soc.  Exp. 
Biol.  Med.,  1928,  26,  58 — 62). — Water  containing 
magnesium  sulphate,  when  consumed  by  cattle,  may 
cause  important  losses  of  calcium  when  the  phosphorus 
content  of  the  ration  is  low.  Chemical  Abstracts. 

Results  of  ingestion  of  certain  calcium  salts 
and  of  lactose.  C.  S.  Robinson,  C.  F.  Huffman, 
and  M.  F.  Mason  (J.  Biol.  Chem.,  1929,  84,  257 — • 
267). — In  feeding  experiments  with  normal  calves, 
ingestion  of  calcium  chloride  raised  the  blood- calcium, 
but  caused  a  large  loss  of  phosphorus  from  the  body ; 
about  10%  of  the  calcium  administered  was  retained. 
Administration  of  calcium  lactate  with  lactose  raised 
the  calcium  and  reduced  the  inorganic  phosphorus 
of  the  blood-serum  ;  50%  of  the  calcium  was  retained, 
and  there  was  also  improved  retention  of  food- 
phosphorus.  Ingestion  of  bone  meal  resulted  in 
increase  in  the  inorganic  phosphorus  of  the  blood  and 
in  retention  of  20%  of  the  calcium  and  phosphorus, 
these  amounts  being  doubled  by  simultaneous 
administration  of  lactose.  Lactose  alone  reduced  the 
calcium  and  increased  the  inorganic  phosphorus  of  the 
blood.  C.  R.  Harington. 

Iodine  as  biogenic  element.  XXI.  Feeding 
experiment  with  iodine  on  milch-cows.  W. 
Schropp.  XXII.  Feeding  experiment  with 
increasing  doses  of  iodine  on  milch-cows.  K. 
Schaerer  and  W.  Schropp.  XXIII.  Chemistry 
of  animal  iodine  metabolism.  K.  Sciiarrer  and 
J.  Schwaibold  (Biochem.  Z.,  1929,  213,  1 — 17,  18 — 
31,  32 — 39;  cf.  this  vol.,  715). — XXI.  The  addition 
of  100  mg.  of  iodine  as  potassium  iodide  to  the  daily 
ration  of  mileh-cows  increased  the  milk  yield  by 
4-53%  over  a  period  of  99  days  and  was  in  no  way 
detrimental  to  the  health  of  the  animals. 

XXII.  Higher  doses  of  iodine,  200,  400,  and  600 
mg.  of  iodine  per  diem,  did  not  further  increase  the 
milk  yield,  but  had  a  definite  effect  in  prolonging  the 
lactation  period.  The  absolute  amount  of  milk-fat 
was  increased  by  iodine;  the  percentage  was  unchanged 
except  with  the  highest  dose,  when  there  was  a  small 
diminution.  The  body  temperature  and  general 
health  were  unaffected. 

XXIII.  A  daily  dose  of  100  mg.  of  iodine  increased 
the  iodine  content  of  the  milk  about  five  times,  and 
higher  doses  in  proportion.  The  amount  excreted  in 
the  urine  was  also  proportional  to  the  dose.  The  iodine 
content  of  various  milk  products  was  examined ;  the 
greater  part  of  the  iodine  was  found  in  the  skim-milk, 
buttermilk,  and  whey,  but  little  in  the  butter.  Iodine 
feeding  had  no  effect  on  the  pa  of  milk. 

J.  H.  Birkinshaw. 

Significance  of  the  41  internal  cycle M  for 
crystalloids,  especially  the  iodine  ion.  W.  Lip- 
schitz  (Klin.  Woch.,  1929,  8,  116—117;  Chem. 
Zentr.,  1929,  i,  2075). — Iodide  injected  into  dogs 
remains  ionised  for  a  considerable  time  and  forms  a 
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“  mobile  deposit.’*  Buchholz*  method  is  suitable 
for  the  determination  of  small  quantities  of  iodide 
in  gastric  juice.  Experiments  with  salicylate,  hydro- 
ferrocyanic  acid, lactic  acid,  and  dextrose  aredeseribed. 
The  method  of  excretion  of  iodine  is  examined. 

A.  A,  Eldridge. 

Transport  and  transformation  of  organically 
bound  plant-iodine  in  the  animal  body.  G, 
Pfeotsk  and  H.  Cottrtii  (Biochem.  2,,  192!),  213, 
74—85) .—Yellow  carrots  and  radishes  are  able  to 
store  up  large  amounts  of  iodine  (500 — 700  times 
normal),  of  which  a  large  proportion  is  organically 
bound.  The  normal  iodine  content  of  the  thyroid 
gland  of  dogs  is  very  low,  but  it  can  be  greatly  in¬ 
creased  by  feeding  plant-iodine.  The  assimilation 
and  deposition  of  organic  plant-iodine  by  dogs  is 
very  great.  J.  II.  Bieiokshaw. 

Iodine  content  of  the  thyroid  and  ovary  of  the 
fowl  during  the  growth,  laying,  and  moulting 
periods.  E.  M.  Cruicxshank  (Biochem*  J.s  1929, 
23, 1044— 1049).— The  thyroid  weight  and  total  thyroid 
iodine  increase  in  proportion  to  increase  in  body- 
weight  in  the  growing  birds.  The  average  thyroid 
weight  from  mid-March  to  mid-July  is  about  35%  less 
than  from  January  to  March.  The  seasonal  variation 
in  both  percentage  and  total  iodine  tends  to  follow 
the  seasonal  variation  in  thyroid  weight.  The  average 
weight  of  fresh  gland  and  the  thyroid  weight  per  kg. 
body -weight  is  low  compared  with  the  values  obtained 
for  the  same  breed  in  the  goitre  belt  of  the  United 
States  of  America.  The  weight  of  thyroid  per  kg. 
body- weight,  the  percentage  of  iodine,  and  the  total 
thyroid  iodine  per  kg.  body-weight  are  higher  than 
in  mammals.  The  ovary  contains  only  a  trace  of 
iodine,  yolk  of  egg  contains  an  appreciable  amount. 
The  histological  appearance  of  the  thyroid  suggests  a 
state  of  relatively  great  activity  in  the  immature  bird 
and  of  relative  inactivity  in  the  laying  and  moulting 
birds.  8.  S.  Zilva. 

Metabolism  of  iron.  IV.  (Supplement ;  see 
A.,  1928,  542.)  Iron  in  urine.  V.  Iron  require¬ 
ment  of  man.  W.  Lihtzel  (Z.  Biol.,  1929,  89, 
342 — 349,  350 — 352). — IV.  Under  normal  conditions 
the  kidneys  do  not  excrete  iron,  as  no  trace  of  that 
met  a!  could  be  found  in  the  urine  of  three  normal 
men.  by  the  method  of  Henriques  and  Boland  (this 
vol.,  93).  The  sensitiveness  of  the  method  is  such 
that  0*02  mg.  of  iron  per  litre  gives  a  positive  result. 

V.  In  normal  adult  men  the  daily  iron  requirement 
is  less  than  0*9  mg.  per  day,  any  excess  being  excreted. 

W.  O.  KlUtMACK. 

41  Active  11  iron.  H.  Petow  and  H.  Kosterlitz 
[in  part  with  Probst]  (Klin.  Woeh.,  1929,  8,  600— 
601 ;  Chem.  Zentr.,  1929,  i,  2793). — An  examination  of 
the  benzidine  activity  as  differentiating  “  active  ” 
iron  compounds.  All  the  iron  compounds  examined, 
except  ferric  ions,  form  under  favourable  conditions 
a  larger  amount  of  benzidine-blue  than  corresponds 
with  their  molecular  concentration ;  the  amount 
depends  on  the  pUi  of  which  the  optimal  value  is  5*0. 
The  reaction  with  complex  salts  and  with  haemo¬ 
globin,  but  not  with  ferrous  salts,  is  dependent  on  the 
hydrogen  peroxide  concentration.  Mineral  waters 
containing  iron  behave  like  ionised  ferrous  salts. 


Complex  salts  behave  qualitatively  like  haemoglobin. 
Experiments  on  therapeutic  activity  were  performed, 

A!  A.  Eldridge. 

Micro-determination  of  arsenic  in  cadavers. 
P.  Szendro  and  G.  Fleischer  (Mikroehem.,  1929, 
Pregl  Feat.,  323— 32S),— 1 The  usual  methods  for 
determining  arsenic  in  human  organs  are  tedious  and 
lengthy.  Wintersfceiner’s  method  permits  a  satis¬ 
factory  determination  in  14  hrs.  of  amounts  of  arsenic 
down  to  0*1  mg.,  employing  only  2  g.  of  material. 
The  organic  matter  is  destroyed  with  sulphuric  and 
nitric  acids,  and  the  iron  invariably  present  is  deter¬ 
mined  colorimetrically  in  a  portion  of  the  solution. 
The  remainder  is  treated  with  hydrochloric  acid 
and  potassium  iodide,  and  after  10  min.  the  liberated 
iodine  is  titrated  with  0  *0 1 A  -  thiosulphate .  A 
correction  for  the  amount  of  iron  found  is  subtracted 
from  the  titration  value.  Copper  if  present  must  be 
removed  by  Pregl’s  micro-method  before  determining 
the  arsenic.  H,  F.  Harwood. 

MetaboMc  activity  of  arsenic.  A.  Bickel  (Med. 
Welt,  1929,  3,  5—6;  Chem.  Zentr.,  1929,  i,  2661).— 
A  discussion,  A.  A.  Eldridge. 

Passage  of  arsenic  through  the  placenta.  E. 
Z ie mice  (Dent.  Z.  ges.  geriehtl.  Med,,  1929,  13, 
217 — 225;  Chem.  Zentr.,  1929,  i,  2794).— Arsenic 
administered  to  the  mother  is  largely  withheld 
from  the  foetus  by  the  placenta. 

A.  A.  Eldridge. 

Effect  of  phosphorus  on  nitrogenous  sub¬ 
stances  in  the  bile.  Effect  on  amino-acids.  K. 
Sugxu  (Okayama  J.  Med.,  1928,  40,  1481—1506, 
2202 — 2213). — When  yellow  phosphorus  is  adminis¬ 
tered  to  a  dog  with  gall-bladder  fistula  the  coagulable 
protein  of  the  bile  begins  to  increase  in  4  days  and 
becomes  normal  in  3 — 4  weeks.  Urea  begins  to 
increase  in  4  days  and  is  normal  after  30  days.  The 
increase  in  urea,  ammonia,  and  coagulable  protein 
following  administration  of  phosphorus  diminishes 
on  administration  of  dextrose.  The  increase  -when 
adrenaline  is  first  given  is  marked;  when  insulin  is 
first  injected  there  is  a  decrease.  Phosphorus  increases 
the  amino-acid-nitrogen  of  the  bile  unless  dextrose, 
insulin,  or  adrenaline  is  first  administered. 

Chemical  Abstracts. 

Distribution  of  lead  in  the  body  after  absorp¬ 
tion.  B.  W,  Tannakxll  (Med.  J.  Austral,,  1929, 

I,  216 — 217), — The  lead  is  chiefly  stored  in  the  hones ; 
some  is  excreted  in  the  urine  and  faeces. 

Chemical  Abstracts. 

Copper  in  the  organism.  F.  B.  Flinn  and 

J.  M.  lNOtTYE  (J,  Biol.  Chem.,  1929,  84,  101 — 114). — 
Administration  of  small  amounts  of  copper  over  long 
periods  to  rats  leads  to  deposition  of  the  metal  for 
the  most  part  in  the  liver,  this  being  the  organ  which, 
in  normal  animals  of  other  species,  shows  the  highest 
copper  content.  Neither  copper  nor  lead  salts  give 
insoluble  phosphates  when  their  solutions  are  brought 
into  contact  with  calcined  bones.  One  hr.  after 
injection  of  copper  salts  into  the  intestine  the  copper 
content  of  the  blood -plasma  is  about  twice  that  of 
the  corpuscles.  No  haemolysis  or  formation  of 
met  haemoglobin  was  observed  as  the  result  of  an 
increased  copper  concentration  in  the  blood ;  on  the 
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contrary,  the  oxygen-carrying  capacity  of  the  blood 
was  increased.  A  definite  improvement  in  growth 
was  observed  in  guinea-pigs  which  received  small 
amounts  of  copper  in  the  food, 

C.  R.  Hakington. 

Chronic  mercury  poisoning.  A.  Hertz  (Klin, 
Woch.,  1929,  8,  541—644;  Chem.  Zentr.,  1929,  i, 
2667). — Mercury  ingested  orally  appears  to  be 
excreted  chiefly  in  the  faeces,  whilst  that  inhaled  is 
chiefly  excreted  in  the  urine.  Traces  of  mercury 
were  commonly  detected  in  the  faeces  of  persons  not 
exposed  to  mercury.  The  danger  of  poisoning  by 
dental  amalgams  etc.  is  not  as  great  as  Stock  supposes. 

A.  A.  Eldiudge. 

Distribution  of  mercury  in  the  various  organs 
in  cases  of  mercurial  poisoning.  J.  Buchtala 
(Mikrochem.,  1929,  Pregl  Eest.,  20 — 24). — An  examin¬ 
ation  of  the  various  organs  in  a  case  of  poisoning  by 
mercuric  chloride  showed  the  largest  amount  (0-1616 
g.)  in  the  stomach,  and  the  least  (0-00039  g.)  in  the 
brain.  The  mercury  is  best  determined  electrolytic- 
ally,  using  a  carbon  anode  and  gold  or  platinum 
cathode,  the  deposit  being  subsequently  identified  by 
conversion  into  red  mercuric  iodide. 

H.  P.  Harwood. 

Pharmacology  of  rare-earth  metals.  III. 
Samarium.  H.  Steidle  and  H.  Durr  (Arch.  exp. 
Path.  Phann.,  1929,  145,  19— 23).— The  action  of 
solutions  of  samarium  nitrate  on  proteins,  yeast 
fermentation,  isolated  frog’s  heart  and  preparations, 
ox-blood,  muscle,  and  mucous  membrane,  and  their 
toxicity  towards  certain  animal  species  arc  recorded. 

C.  C.  N.  Vass. 

Reactivity  and  physiological  action.  K.  Kind- 
ler  (Arch.  Pharm.,  1929,  267,  541 — 555). — A  lecture. 

H.  Burton. 

Factors  influencing  bone  formation  in  the 
albino  rat.  I.  Effect  of  guanidine  intoxication 
produced  by  the  successive  injection  of  sub- 
lethal  doses  of  guanidine  salts.  II.  Effect  of 
injection  of  parathyroid  extract.  C.  M.  Burns 
(Biochem.  J,,  1927,  23,  840—852,  853—859).— 
I.  Injections  of  guanidine  cause  no  deposition  of 
calcium  in  faultily- calcified  bones  nor  decalcification 
of  formed  bone.  They  may  retard  ossification  very 
slightly  in  growing  animals  by  limiting  the  amount 
of  available  calcium,  but  this  influence  is  not  detected 
where  the  growth  of  the  injected  animals  is  markedly 
retarded.  No  important  interrelation  between  mild 
guanidine  poisoning  and  bone-formation  was  detected. 

II.  The  injection  of  the  extract  did  not  produce 
any  retardation  either  in  body  or  in  bone  growth, 
nor  was  the  deposition  of  calcium  in  the  bones  influ¬ 
enced  by  it.  Unlike  the  females,  the  male  animals 
which  received  the  parathyroid  extract  showed  un¬ 
usually  large  deposits  of  fat.  S.  S.  Zelva. 

Effect  of  continued  ingestion  of  mineral  acid 
on  growth  of  body  and  bone  and  on  the  com¬ 
position  of  bone  and  soft  tissues.  C.  M.  Burns 
(Biochem.  J.,  1929,  23,  860 — 867). — In  rabbits  receiv¬ 
ing  acid  daily  for  periods  varying  from  17  to  35  days 
there  was  a  reduction  in  the  base  content  of  the 
muscles,  but  not  of  the  viscera.  There  was  also  a 
marked  reduction  in  the  percentage  of  ash  of  the 


bones,  but  not  in  the  fat  content.  Growth  was 
retarded.  In  rats  receiving  daily  doses  of  acid  for 
a  period  of  more  than  9  weeks  there  was  no  appreci¬ 
able  reduction  in  the  fat  content  of  the  bones  nor 
was  the  ash  content  changed.  Growth  was  retarded 
and  considerable  loss  of  weight  occurred  when  the 
dose  was  increased.  The  base  content  of  the  soft 
tissues  was  increased  slightly  where  death  was  pre¬ 
ceded  by  marked  loss  in  weight.  S.  S.  Zilva. 

Ethyl  alcohol  in  fowls  after  exposure  to 
alcohol  vapour.  T.  M.  Carpenter  (J.  Pharm.  Exp. 
Ther.,  1929,  37,  217 — 259). — The  concentration  of 
alcohol  has  been  determined  in  the  blood  and  various 
organs  of  hens  exposed  for  2 — 29  hrs.  to  an  atmo¬ 
sphere  containing  ethyl  alcohol  vapour.  The  con¬ 
centration  of  alcohol  in  the  blood  is  usually  higher 
than  in  any  of  the  organs  and  is  exceeded  only 
occasionally  by  that  in  brain  and  the  immature  eggs. 
With  low  concentrations  in  the  blood  very  little  is 
found  in  the  liver,  but  with  higher  concentrations  in 
the  blood  the  concentration  in  the  liver  approximates 
to  that  in  heart,  lungs,  kidney,  and  spleen.  The 
lowest  concentration  of  alcohol  was  found  in  the  fat. 

W.  O.  Kermack. 

Absorption,  distribution,  and  excretion  of 
carbon  tetrachloride  in  dogs  under  various 
conditions.  B.  H.  Robbins  (J.  Pharm.  Exp.  Ther., 
1929, 37, 203 — 216). — Carbon  tetrachloride  is  absorbed 
from  the  intestine  of  the  dog,  less  rapidly  from  the 
colon,  and  not  from  the  stomach,  the  absorbed  com¬ 
pound  being  almost  quantitatively  excreted  through 
the  lungs.  The  rate  of  absorption  is  increased  when 
fat  or  alcohol  is  simultaneously  administered.  After 
absorption  of  carbon  tetrachloride  from  the  intestinal 
tract  it  is  found  in  comparatively  high  concentrations 
in  the  bone  marrow,  the  organs  -next  richest  in  the 
compound  being  tho  liver,  pancreas,  and  brain. 

W.  O.  Kermack. 

Blood  changes  caused  by  histamine.  G.  de 
Toni  (Boll.  Soc.  Ital,  Biol,  sper.,  1928,  3,  87 — 92 ; 
Chem.  Zentr.,  1929,  i,  3002 ) . — In  j  ection  of  histamine 
usually  increases  the  blood- sugar ;  in  young  children 
the  water  is  increased,  but  in  older  children  diminished. 

A.  A.  Eldridge. 

Relationship  of  heterocyclic  compounds  to  the 
autonomic  nervous  system.  R.  Hunt  and  R.  R. 
Renshaw  (J.  Pharm.  Exp.  Ther.,  1929,  37,  177 — 
191), — A  large  number  of  heterocyclic  compounds, 
including  derivatives  of  quinoline,  pyridine,  piper¬ 
idine,  and  pyrrolidine,  have  been  investigated  in 
respect  of  their  pharmacological  actions  on  the  auto¬ 
nomic  nervous  system  of  the  cat.  In  general,  most  of 
the  compounds  investigated  were  not  highly  active,  but 
P-phenoxyethyl-N-methylpyrrolidmium  iodide  had 
a  marked  nicotine-like  action.  W.  O.  Kermack. 

[Pharmacological  action  of]  ethers  of  formo- 
choline  and  choline.  R.  Hunt  and  R.  R.  Ren¬ 
shaw  (J.  Pharm.  Exp.  Ther.,  1929,  37,  193 — 202). — 
The  pharmacological  action  of  formocholine  chloride 
(hydroxymethyitrimethylammonium  chloride)  and  of 
various  ethers  and  closely  related  compounds  derived 
therefrom  has  been  investigated  on  the  autonomic 
nervous  system  of  the  cat.  The  n-  and  iso-butyl 
ethers  as  well  as  the  allyl  ether  have  a  marked  muscar- 
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inc  and  also  a  marked  nicotine  action.  The  intro¬ 
duction  into  the  benzene  ring  of  the  phenyl  ether  of 
choline  of  a  hydroxy-,  methoxy-,  or  benzoyloxy-group 
diminished  the  nicotine- like  action  of  the  compound, 
whilst  an  acetam  ido-group  completely  abolished  it. 
Compounds  of  this  type  possess  no  muscarine-like 
action.  W.  0.  Kermack. 

Carbamide  synthesis  in  fatty  livers.  K. 
Imhauser  (Arch.  exp.  Path.  Pharm.,  1929,  145, 
120 — 130). — Pasting  dogs  treated  per  os  with  in¬ 
fusions  of  Amanita  phalloides  (t.e.,  poisoning  with 
amanitatoxin ;  ef.  Abel  and  Ford,  Heffteris  “  Handb. 
exp.  Pharmahc!.,”  1924,  2,  1712)  show  the  typical 
poisoning  symptoms.  A  steep  fall  in  the  blood- 
sugar  occurs,  followed  by  convulsions  which  can  be 
temporarily  relieved  by  injection  of  dextrose.  Arti¬ 
ficially  perfused  livers  extirpated  from  these  animals 
show  no  variation  from  normal  livers  in  carbamide 
synthesis.  C.  C.  N.  Vass. 

Extraction  of  strychnine  in  forensic  investig¬ 
ations.  A.  I.  Portnqw  (Pharm.  Zcntr.,  1929,  70, 
661 — 603). — To  prevent  strychnine  from  being  ex¬ 
tracted  by  acid  ether  or  chloroform  extraction, 
addition  to  the  material  of  not  less  than  2*5%  of 
tartaric  acid  is  necessary.  Extraction  of  strychnine 
by  chloroform  containing  10%  of  alcohol  is  inad¬ 
missible.  T.  H.  Pope. 

Effect  of  Vinca  rosea  [leaves]  on  the  blood- 
sugar  of  rabbits.  IX  H.  K.  Lee  and  W.  R.  M. 
Drew  (Med.  J.  Austral,  1929,  I,  099— 701).— No 
change  in  blood-sugar  could  be  ascribed  to  feeding 
an  infusion  or  extract  of  the  leaves. 

Chemical  Abstracts. 

Diuretin  hyperglycaemia.  N.  Sugimotg  (Oka¬ 
yama  Ig.  Zasshi,  1927,  39,  719—742). — Insulin  or 
atropine  inhibits  diuretin  hyperglycemia,  and  diuretin 
inhibits  insulin  hypoglycemia. 

Chemical  Abstracts. 

Seventh  report  of  the  Committee  on  Contact 
Catalysis.  Enzyme  catalysts.  E.  F.  Armstrong 
and  T.  P.  Hilbitch  (J.  Physical  Chera.,  1929,  33, 
1441—1455). — A  summary.  After  a  discussion  of 
the  factors  controlling  the  rate  of  enzyme  action,  the 
analogy  between  inorganic  catalysts  and  enzymes, 
and  the  nature  of  enzymes,  the  following  conclusions 
are  reached.  The  physical  form  of  the  enzyme  is 
that  of  a  dispersed  colloidal  sol  in  which  the  molecule 
is  of  considerable  complexity  and  protein,  carbo¬ 
hydrate,  phosphorus,  and  iron  compounds  are  not 
necessarily  integral  components.  Further,  it  is 
unlikely  that  the  whole  of  the  molecular  complex 
is  involved  in  enzymic  changes  and  only  certain 
groupings  of  highly  specific  character  and  configur¬ 
ation  are  able  to  enter  into  combination  with  specific 
substrates.  The  whole  molecule,  however,  is  liable 
to  form  associated  complexes  with  other  large  mole¬ 
cular  species,  and  the  presumed  groupings,  the  rate 
of  action,  and  the  optimum  character  of  the  reaction 
medium  must  be  considerably  affected  by  this  feature. 
Only  the  specific  nature  of  the  change  effected  by 
the  enzyme  itself  persists  unaltered.  Hydrolytic 
action  is  exerted  by  enzymes  through  the  presence  of 
definite  groupings  adapted  to  form  intermediate 
complexes  with  the  substrate  and  water,  and  specificity 


is  due,  in  all  probability,  to  their  asymmetric  con¬ 
figuration.  Co-enzymic  activity  appears  to  be  closely 
connected  with  the  combinations  which  occur  with 
other  colloidal  molecules.  Finally,  the  catalytic 
properties  of  an  enzyme  are  at  present  best  ascribed 
to  a  catalyst  which  by  reason  of  this  capacity  for 
interaction  is  in  a  labile  or  dynamic  condition  and 
the  activity  of  which  is  very  sensitive  to  a  variety  of 
conditions  and  is  controlled  by  its  environment  at  a 
given  time.  L.  3.  Theobald. 

Kinetics  of  cell  fermentation  from  the  point  of 
view  of  a  reaction  in  a  closed  space.  V. 
Mechanism  of  enzyme  action.  F.  F,  Nord  and 
J.  Weichherz. — See  this  vol,  1397. 

Enzymes  and  bacteria  in  the  honey  bee. 
F.  M,  Brown  (Amer.  Mus.  Nov.,  1928,  No.  304,  5).— 
The  enzymes  normally  native  to  the  digestive  system 
of  the  honey  bee  are :  invertase,  both  peptic  and 
tryptic  proteolytic  enzymes,  and  a  lipase. 

Chemical  Abstracts. 

Dilatometric  studies  in  enzyme  action.  M, 
Sbeenivasaya  and  B.  N.  Sastri  (Bioehem,  J.,  1929, 
23,  975 — 981).— In  the  eases  of  the  hydrolytic  action 
of  diastase,  invertase,  emulsin,  amidase,  and  tannase, 
there  was  a  good  agreement  between  the  results 
obtained  by  the  dilatometer  and  by  the  usual  methods. 
The  dilatometer  is  described,  S.  S.  Zilva. 

Enzyme  action.  III.  Amylase  from  Cumbu 
(Pennisetum  typhoidemn).  D.  Narayanamurti, 
C.  V.  R.  Ayyar,  and  R.  V.  Norris  (J.  Indian  Inst. 
Sci.,  1929,  12  A,  105— 108).— The  hydrolytic  action 
on  starch  of  filtered  and  dialysed  extracts  of 
malted  Cumbu  seeds  has  been  determined  at  various 
hydrogen -ion  concentrations.  When  the  period  of 
action  is  15  min.  and  the  temperature  37°,  the 
maximum  hydrolysis  occurs  at  pn  5T  and  with 
longer  periods  the  optimum  is  at  a  more  acid  reaction, 
whilst  with  rise  in  temperature  the  optimum  occurs 
at  a  less  acid  reaction.  The  malt  extract  also  con¬ 
tains  maltase  and  for  this  enzyme  two  optima  exist 
when  the  period  of  reaction  is  more  than  30  min., 
namely,  at  pn  4*8  and  6*2,  W.  O.  Kebmack, 

Chemistry  of  starch.  F.  Polak  and  A.  Tyohow- 
ski  (Bioehem.  Z.,  1929,  214,  216— 228).— Starch 
consists  of  amylopeetin  which  is  converted  by  the 
action  of  p-diastase  into  a  reducing  dextrin  and  f  urther 
hydrolysed  only  with  great  difficulty,  and  amylose 
which  is  converted  into  maltose  by  a-diastase  and  into 
a  dextrin  by  p-diastase,  the  dextrin  being  hydrolysed 
to  maltose  only  by  oc-diastase.  The  preparation  of 
amylose,  the  behaviour  of  its  solutions  to  a-  and 
P-diastase,  and  attempts  at  fractionation  of  starch  are 
described.  P.  W.  Clutters uck. 

Malt  catalase.  M.  Matsuyama  (Bioehem.  Z., 
1929,  213,  123 — 137). — The  optimum  pi£  for  malt 
catalase  action  Is  74 — 7*5  in  0 -05 Jf- hydrogen  per¬ 
oxide.  The  unimoleeular  reaction  constant  for  malt 
catalase  action  in  0*0125J/-hydrogen  peroxide  falls, 
but  the  Cj- value  of  Maximovitseh  and  Avtonomova  is 
constant ;  the  D- value,  however,  does  not  agree  with 
the  results  for  blood  catalase.  The  optimum  tem¬ 
perature  in  0*0251/ -hydrogen  peroxide  buffered  to 
pa  74  is  30° ;  at  40°  the  enzyme  is  destroyed.  The 
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inactivation  of  malt  catalase  is  not  a  unimolecular 
reaction.  The  temperature  sensitivity  is  dependent 
on  the  acidity  and  enzyme  concentration ;  the 
stability  is  highest  at  pxl  7*2.  J.  EL  Birkihshaw. 

Indophenol  reaction  in  biological  oxidations, 
D.  C.  Harrison  (Biochem,  J.,  1929,  23,  982 — 999). 
— The  secondary  oxidation  of  dimethyl-p-phenyl- 
enediamine  leading  to  a  positive  indophenol  re¬ 
action  can  be  brought  about  during  the  oxidation  of 
hypoxanthine  by  xanthine-oxidase  from  milk  or 
liver  in  presence  of  peroxidase.  p-Phenyl enediamine 
increases  the  oxygen  uptake  of  yeast,  which  does  not 
give  an  indophenol  reaction  unless  it  is  previously 
heated  at  52°  for  1*5  hrs,  (cf.  Iveilin,  this  vol.,  470). 
The  destruction  of  the  reducing  power  of  yeast  when 
heated  at  52°  is  not  due  to  any  appreciable  exhaustion 
of  oxidisable  substances,  but  probably  to  the  destruc¬ 
tion  of  the  enzyme,  involved  in  reducing  systems. 
The  initial  rate  of  reduction  of  methylene-blue  by 
warmed  yeast  is  much  more  rapid  than  that  shown 
by  un warmed  yeast,  but  in  the  final  stages  the 
reduction  is  relatively  very  slow  in  the  warmed 
yeast.  The  rate  of  reduction  of  methylene-blue  by 
yeast  treated  with  toluene  is  doubled  by  plasmolysis 
by  increasing  the  accessibility  of  the  dye  to  the 
reducing  systems,  but  there  is  a  lowered  oxygen 
uptake  owing  to  the  partial  destruction  of  the  oxidis¬ 
ing  systems  by  this  treatment.  Also  although 
warmed  and  un  warmed  yeasts  do  not  reduce  indigo- 
carmine,  yeast  after  treatment  with  toluene  does  so. 
Although  the  indophenol  reaction  becomes  positive 
in  yeast  either  after  warming  or  alter  treatment  with 
toluene,  it  is  destroyed  by  the  double  effect  of  warm¬ 
ing  and  toluene  treatment.  Unwarmed  yeast  reduces 
indophenol- blue  more  rapidly  than  warmed  yeast. 
A  scheme  of  reactions  is  described  to  explain  the 
significance  of  the  indophenol  reaction  in  cell  oxid¬ 
ations  ;  cytochrome  may  be  involved  in  a  similar 
series  of  reactions.  The  indophenol  reaction  is  no 
criterion  for  the  presence  of  an  activator  of  oxygen. 
A  method  for  the  preparation  of  an  active  solution 
of  xanthine-oxidase  of  the  liver  is  based  on  pre¬ 
cipitating  an  aqueous  extract  of  the  liver  by  acidific¬ 
ation  to  pn  5  with  acetic  acid  and  treating  the  neutral¬ 
ised  protein  layer  obtained  after  eentrifying  with 
ammonium  sulphate.  3,  S.  Zilva. 

Behaviour  of  dextrose  -  oxidase  towards 
dialysis,  hydrocyanic  acid,  carbon  monoxide, 
and  methylene-blue .  D,  Muller  (Biochem.  Z.? 
1929,  213,  211—219 ;  cf.  A.,  1928,  1291).— Dextrose- 
oxidase  is  stable  and  non-hydrolysable  and  is  not 
affected  by  a  co-enzyme  from  boiled  juice  of  A% 
niger .  After  24  hrs/  dialysis  the  oxygen  uptake  in 
absence  of  sugar  is  nil.  The  action  of  dextrose- 
oxidase  in  presence  of  dextrose  decreases  rapidly,  due 
to  inhibition  chiefly  by  hydrogen  ions  but  partly  by 
gluconate  ions.  It  is  inhibited  by  hydrocyanic  acid 
at  concentrations  above  0-01Nt  but  not  by  carbon 
monoxide.  In  presence  of  dextrose  and  absence  of 
oxygen  methylene-blue  is  not  reduced  more  quickly 
than  in  dextrose-free  solution. 

J.  H.  Birkinshaw. 

Dehydrogenation  of  citric  acid.  A.  Hahn  and 
W.  Haarmann  (Z.  Biol.,  1929,  89,  332—334). — In 


presence  of  fresh  muscle  pulp  with  or  without  the 
addition  of  methylene-blue  citric  acid  is  oxidised 
with  loss  of  carbon  dioxide  and  formation  of  pyruvic 
acid.  W.  O.  Kermack. 

Enzyme  action.  IV.  Tyrosinase.  I,  D. 
Marayanamurti  and  C.  V.  R.  Ayyar  (J.  Indian 
Inst.  Sci.,  1929,  12  A,  109 — 129). — The  tyrosinase 
activity  of  extracts  of  ungerminated  Dolichos  lablab 
is  at  a  maximum  at  pn  6*5.  The  isoelectric  point  of 
the  tyrosinase  as  determined  by  migration  experi¬ 
ments  is  also  in  the  neighbourhood  of  this  pH.  The 
kinetics  of  tyrosinase  action  have  been  investigated 
and  the  effects  of  concentrations  of  enzyme  and  of 
substrate,  temperature,  and  reaction  have  been  deter¬ 
mined.  The  reaction  appears  to  be  essentially  uni¬ 
molecular.  Irradiation  of  the  enzyme  solution  with 
ultra-violet  light  increases  its  activity.  The  enzyme 
may  be  separated  from  inorganic  electrolytes  by 
clectrodialysis  or  by  ultra-filtration.  As  neither  of 
the  processes  brings  about  a  decrease  in  activity,  it 
is  concluded  that  the  enzyme  action  does  not  depend 
on  the  presence  of  small  quantities  of  iron  or  man¬ 
ganese  salts.  W.  O.  Kermack. 

Influence  of  temperature  on  acetaldehyde 
production  [in  blood  or  organs].  <X  Kawamuba 
(J.  Kyoto  Prefect.  Med.  Coll.,  1928,  2,  211—222).— 
Calcium  sulphite  and  a  phosphate  buffer  (pn  6*5)  were 
added  to  rabbit’s  blood  or  pulped  organs  and  the 
acetaldehyde  produced  at  30°,  34°,  and  38°  was 
determined.  In  5  hrs.  the  amounts  produced  (max., 
38°)  were  :  liver  2*4  mg.,  muscle  1*13  mg.  per  100  g., 
blood  1*08  mg.  per  100  e.e.  Chemical  Abstracts. 

Tissue  glycolysis.  Effect  of  fluoride  and  some 
other  substances.  F .  Dickens  and  F.  Simer 
(Biochem.  J.,  1929,  23,  936 — 05S). — Fluoride  and 
oxalate  inhibit  anaerobic  glycolysis  very  strongly  in 
all  the  tissues  examined.  There  is  a  simple  relation¬ 
ship  based  on  the  law  of  mass  action  between  the 
concentration  of  fluoride  and  the  percentage  inhibition 
of  glycolysis  in  Jensen  rat  sarcoma,  rat  brain,  and  rat 
testes.  This  relationship,  although  of  a  similar  type, 
is  not  identical  in  these  tissues.  There  is  a  variation 
which  is  due  to  a  difference  in  the  order  of  the  reaction 
and  the  affinity  of  fluoride  for  the  glycolytic  enzyme. 
The  approximate  values  of  the  affinity  constant  of 
the  fluoride-enzyme  complex  have  been  determined 
for  these  tissues.  Fluoride  most  probably  forms  an 
active  compound  with  some  substance  essential  for 
glycolysis.  This  reaction  follows  the  ordinary  laws 
of  chemical  equilibria.  The  effect  of  temperature  on 
this  equilibrium  is  described;  the  enzyme-fluoride 
compound  is  exothermic.  Fluoride  also  has  a  strongly 
inhibitory  action  on  glycolysis  in  the  case  of  rat 
retina,  rat  kidney,  and  two  specimens  of  human 
carcinoma.  The  effect  of  oxalate  is  less  than  that  of 
fluoride,  whilst  cyanide  inhibits  glycolysis  only  when 
present  in  very  high  concentration.  Fluoride  and 
oxalate  do  not  appreciably  influence  tissue  respiration 
in  the  concentrations  used,  and  the  former  does  not 
inhibit  conversion  by  tissues  of  dibydroxyacetone  into 
lactic  acid.  Aerobic  glycolysis  is  inhibited  by  fluoride 
in  the  case  of  Jensen  rat  sarcoma,  but  not  in  that  of 
rat  testes.  S.  S.  Zilva. 
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Stability  of  luminous  substances  of  luminous 
animals.  E.  N.  Harvey  (Proc.  Soe.  Exp.  Biol. 
Med.,  1928,  26,  138— 134).— Dry  Gypridina  luciferin 
and  lueiferase  can  be  kept  unchanged  for  a  long 
period.  An  aqueous  solution  of  luciferin  is  stable  in 
absence  of  oxygen,  whilst  lucif  erase  is  decomposed  in 
aqueous  solution.  Chemical  Abstracts. 

Effect  of  electrolytes  on  glycerophosphatase. 
K,  Inouye  (J.  Biochem.  Japan,  1929, 10, 395—408).— 
The  activity  of  pure  glycerophosphatase  is  inhibited 
only  by  fluorine,  oxalate,  and  sulphate  ions  which 
are  also  anticoagulants  for  fibrinogen.  Unlike  the 
latter,  the  former  effect  cannot  be  attributed  to 
removal  of  calcium  ions.  Chemical  Abstracts. 

Fat-decomposing  enzyme.  XII.  Activation 
of  lipase  by  bile,  and  the  relation  between  the 
stomach  lipase  and  the  activating  action  of  bile. 
K,  Gyotoku  and  S.  Matstjbara  (Tokyo  J.  Med., 
1928,  42,  2147— 2161).— The  splenic  lipase  of  the  dog 
is  first  activated  and  subsequently  deactivated  by 
the  bile  of  man  or  of  the  dog.  The  activation  is  most 
marked  at  pn  7-6.  Bhrified  stomach  lipase  is  simi¬ 
larly  activated.  The  activating  agent  is  thermostable 
and  non-dialysable,  but  dried  bile  dissolved  in  water 
has  no  effect.  Chemical  Abstracts. 

Chemical  equilibria  in  enzymic  systems.  E. 
Sym  (Compt.  rend.  Soe.  Biol.,  1928,  99,  1011 — 1013, 
1013—1015;  Chem.  Zentr.,  1929,  i,  2997).— In  the 
systems  amyl  butyrate,  picric  acid,  lipase,  and  amyl 
alcohol,  butyric  acid,  lipase  the  equilibrium  depends 
on  the  difference  in  the  activity  of  the  catalyst  and 
enzyme.  A.  A.  Eldribge. 

Action  of  substances  containing  alcoholic 
hydroxyl  groups  on  pancreatic  lipase.  A.  di 
Frisco  (Boll.  Soe.  ItaL  BioL  sper.,  1928,  3,  299—303; 
Chem.  Zentr.,  1929,  i,  2998). — The  activity  of  stored 
pancreatic  juiee  is  increased  by  addition  of  sodium 
potassium  tartrate,  sodium  citrate,  or  glycerol. 

A.  A.  Blbribge, 

Behaviour  of  aromatic  esters  towards  extracts 
of  organs.  I — III.  G.  Yoshtmatsu  (Acta  Schol. 
Med,  Univ.  Imp,  Kyoto,  1929,  11,  599—015,  617 — 
638,  639 — 648).— The  comparative  efficiencies  of 
rabbit’s  liver,  kidney,  muscle,  spleen,  and  pancreas, 
and  of  pig's  organs,  in  hydrolysing  ethyl,  isobutyl, 
amyl,  glyceryl,  and  phenyl  benzoate,  and  ethyl, 
imb utyl,  amyl,  and  phenyl  salicylate,  have  been 
measured.  Chemical  Abstracts. 

Behaviour  of  ethyl-  and  phenyl-sulphuric  acids 
towards  extracts  or  organs.  G.  Yoshimatsu 
(Acta  Schol.  Med.  Univ.  Imp.  Kyoto,  1929, 11,  649 — 
660), — Glycerol  extracts  of  pig's  liver,  kidney,  pan¬ 
creas,  and  stomach  and  intestinal  mucous  membrane 
affected  tributyrin,  but  not  potassium  ethyl  or  phenyl 
sulphate.  Chemical  Abstracts. 

Nephelometric  determination  of  pepsins. 
0.  G.  vast  Arkel  (Pharra,  Weekblad,  1929,  66, 
857 — S64). — The  intensity  of  the  opalescence  following 
addition  of  sulphosalicylic  acid  to  diluted  ox-serum 
which  is  undergoing  hydrolysis  by  pepsin  is  used  to 
determine  the  degree  of  hydrolysis  for  a  given  time 
and  hydrogen-ion  concentration.  Curves  are  given 


showing  the  effect  of  time  for  a  given  and  of 
for  a  given  time.  S.  I.  Levy. 

Crystalline  pepsin.  J.  H.  Northrop  (Science, 
1929,  69,  580). — Dialysis  under  pressure  at  pn  3*0 
and  5°  of  a  concentrated  solution  of  commercial 
pepsin  gave  1—2%  of  crystalline  material  having 
the  properties  of  pepsin  with  an  activity  slightly  less 
than  certain  amorphous  preparations.  The  small, 
hexagonal  prisms  containing  14*5%  N  can  be  recrys¬ 
tallised  by  dissolving  in  sodium  hydrogen  carbonate  at 
37°  and  precipitation  with  dilute  sulphuric  acid. 
More  concentrated  acids  and  alkali  dissolve  them, 
but  the  material  is  precipitated  by  half  saturation 
with  ammonium  sulphate,  copper  salts,  lead  acetate, 
trichloroacetic  acid,  and  safranine,  and  coagulates  on 
boiling.  The  diffusion  coefficient  indicates  a  mol,  wt. 
of  10SO00.  L.  3.  Theobald. 

Action  of  papain  on  polarisation  of  gelatin. 
H.  0,  Gore  (Ind.  Eng.  Chem.  [Anal],  1929,  1,  203— 
205). — The  mutarotation  of  gelatin  solution  is  lessened 
by  digestion  with  proteolytic  enzymes,  such  as  papain, 
and  the  relationship  between  the  decline  in  muta¬ 
rotation  at  20°  and  the  quantity  of  enzyme  present 
is  linear  up  to  the  point  when  40%  of  the  former  has 
been  destroyed.  It  is  proposed  to  utilise  this  as  a 
means  of  determining  the  proteolytic  activity  of 
papain.  50  C.c.  of  2%  gelatin  solution  of  pa  4*8  and 
10  c.c.  of  Walpole’s  acetate  buffer  of  pa  4*8  are  mixed 
at  45°  with  40  c.c.  of  papain  solution  and  digested  at 
this  temperature  for  1  hr.  The  mixture  is  cooled  in 
ice  water,  kept  for  16  hrs.  at  5®,  warmed  to  20°, 
and  the  mutarotation  determined  after  maintenance 
for  1  hr.  at  this  temperature.  In  order  to  calculate 
the  percentage  of  gelatin  digested,  determinations 
under  similar  conditions  must  be  made  of  the  polaris¬ 
ation  values  of  the  original  gelatin  and  of  completely 
digested  gelatin,  when  the  proteolytic  power  of  the 
papain  can  bo  calculated  from  the  formula  P—Wjwtf 
where  weight  of  gelatin  digested,  *0— weight  of 
papain  used,  and  £=time  in  hours, 

H.  F.  Harwood. 

Proteolytic  enzymes  of  green  malt.  I. 
Adsorption  and  elution.  B,  H,  Hotkins  (Bio- 
ehem,  J,,  1929,  23,  1022— 1029).— A  cold  aqueous 
extract  of  green  malt  appears  to  contain  at  least  two 
proteolytic  enzymes,  a  protease  which  renders  egg- 
albumin  non-coagulable  at  pn  4*6  and  100°  and 
attacks  Witte’s  peptone,  and  a  peptidase  which 
attacks  Witte’s  peptone  and  Roche  peptone.  The 
enzymes  are  maximally  adsorbed  at  about  pu  4*7. 
They  may  he  separated  by  elution  by  0*1  M  phosphate. 
By  adsorption  and  elution  twice  at  pK  4*5  a  prepar¬ 
ation  of  the  protease  almost  free  from  peptidase  is 
obtained  and  by  adsorption  at  pa  7*0  and  elution  at 
plt  9*2  and  a  repetition  of  both  processes  a  preparation 
of  peptidase  almost  free  from  protease  is  obtained. 

S.  S.  Zilya. 

Structure  and  enzymic  degradation  of  the 
acetylated  polypeptide  associates  obtained  from 
gelatin  by  degradation  with  acetic  anhydride. 
V.  A.  Fodor  and  0.  Efstbih  (Biochem,  Z.,  1929, 
214,  242 — 252). — N- Acetylated  tripeptide  complexes 
(associations  of  three  tripeptides  such  as  glycyl- 
prolylalanine,  glycylhydroxyprolylalanme,  etc. ;  cf. 
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this  vol.,  1188)  arc  hydrolysed  by  trypsin  but  not  by 
yeast  maceration  juice.  Gelatin  peptone  which 
contains  the  same  complexes  in  the  non-acetylated 
condition  is  attacked  fairly  readily  by  yeast,  and  it 
must  be  assumed  that  27-acefeylation  inhibits  the 
action  of  yeast.  P*  W.  Glhttebbijck. 

Physiology  of  digestion  in  infants.  VI.  Effect 
of  fi.  coli  fermentation  on  erepsin  and  trypsin. 
V3X  Excretion  of  tryptase  and  peptidase  in  the 
faeces  of  infants.  0.  Bodbe  (Z.  Eanderheilk.,  1928, 
46,  195—201,  202—209;  Chem.  Zentr.,  1929,  i, 
2552). — The  action  of  erepsin  is  inhibited  by  butyric, 
hexoie,  acetic,  or  lactic  acid,  or  peptone,  whereas  the 
amines,  formic  acid,  and  succinic  acid  produced  do 
not  affect  it.  B.  coli ,  living  or  dead,  usually  inhibits 
the  action  of  erepsin ;  trypsin  is  not  affected  by  any 
of  the  substances. 

The  trypsin  and  peptidase  content  of  the  ficees  of 
breast-fed  infants  was  smaller  than  that  for  bottle- 
fed  infants.  The  peptidase  is  apparently  affected  by 
fermentation  acids.  A.  A.  Eldiuboe. 

Dismntation  of  methylgiyoxal  and  of  phenyl- 
glyoxal  by  the  enzyme  from  green  leaves  (of  the 
lime  tree).  C.  Pi-Suner  Bayo  (Biochem.  Z,,  1929, 
213, 495 — 500).— The  enzyme  from  green  leaves  of  the 
lime  tree  (Tilia  grandifolia)  converts  phenylglyoxal 
hydrate  into  mandelie  acid.  The  yield  of  83% 
consists  almost  entirely  of  the  J-aeid.  Methylgiyoxal 
is  converted  into  i-lactio  acid  by  the  enzyme. 

W.  McCartney. 

Production  of  methylgiyoxal  in  the  ferment¬ 
ation  of  sugar  with  extract  of  macerated  yeast. 
C.  Pi-Suner  Bayo  (Biochem.  Z.,  1929,  213, 489—494). 
—Methylgiyoxal  is  easily  obtained  in  yields  of  up 
to  100%  from  magnesium  hexosediphosphate  by  the 
action  of  extracts  of  macerated  yeast.  It  follows  that 
living  yeast  cells  or  cells  partly  damaged  act  in  the 
same  way  as  do  cell-free  organisms. 

W.  McCartney. 

Proteolytic  action  of  yeasts.  F.  Zaiubnicky 
(Mikrochem.,  1929,  Pregl  Pest.,  338 — 340). — A  number 
of  different  kinds  of  yeast  in  sterile  milk  showed 
marked  differences  in  proteolytic  action  after  14  days, 
and  the  differences  were  still  more  sharply  defined 
after  a  period  of  S  weeks.  H.  F.  Harwood. 

Effect  of  “bios"  on  the  growth  and  meta¬ 
bolism  of  certain  yeasts.  A,  M.  Coptino  (Bio- 
chem.  J.,  1929,  23,  1050— 1063).— The  type  of  yeast 
and  the  composition  of  the  medium  influence  the 
requirements  for  <s  bios.”  There  is  an  increased 
oxygen  uptake  and  carbon  dioxide  output  in  the 
presence  of  this  factor,  but  whether  this  is  due  to  the 
greater  number  of  cells  produced  by  the  stimulating 
action  of  “  bios  ”  on  growth  or  to  a  change  in  their 
metabolic  processes  has  not  been  ascertained. 

S.  S.  Zieva. 

Detection  of  pyruvic  acid  in  yeast  ferment¬ 
ation.  G.  Klein  and  W.  Fuchs  (Biochem.  Z.s  1929, 
213,  40 — 64). — Benzhydrazide  and  di(phenyiaeet)- 
hydrazide  are  well  suited  for  the  characterisation  of 
pyruvic  acid ;  the  corresponding  hydrazones  have 
m.  p.  92°  and  170 — 172°,  respectively.  The  two 
hydrazides  were  successfully  used  for  the  interception 


of  acetaldehyde  under  various  conditions,  but  in  no 
ease  could  methylgiyoxal  or  pyruvic  acid  be  detected. 

J.  H.  Birkinshaw. 

Hates  of  sugar  disappearance  and  carbon 
dioxide  formation  during  fermentation  of 
dextrose.  J.  A.  Hawkins  and  D.  D.  Van  Slyke 
(J.  Biol.  Chem.,  1929,  84,  243 — 247). — During  the  first 
few  minutes  of  fermentation  of  dextrose  by  yeast  the 
rate  of  disappearance  of  the  sugar  is  twice  as  rapid  as 
the  production  of  carbon  dioxide ;  the  lag  in  carbon 
dioxide  production  persists  after  I  hr. 

C.  It.  Harington. 

Effect  of  hydrogen-ion  concentration  on  the 
toxicity  of  sodium  benzoate  to  micro-organisms. 
W.  V.  Cruess  and  P.  H.  Bichert  (J.  Bact,,  1929,  17, 
363 — 371). — The  retardation  of  the  growth  of,  or  of 
alcoholic  fermentation  by,  Saccharomyces  ellipsoideus 
by  sodium  benzoate  is  much  more  marked  at  pK 
2*5— 4*5  than  at  pa  5*0 — 9*0.  Other  food  preserv¬ 
atives  behave  similarly.  Qtemicae  Abstracts. 

Glutathione.  (Sir)  E.  G.  Hopkins  [with  a  Section 
by  L.  J.  Harris]  (J.  Biol.  Chem.,  1929,  84,  269—320). 
— The  fact  that  prolonged  boiling  of  aqueous  solutions 
of  the  substance  previously  described  (A.,  1921,  i,  635) 
as  glutathione  led  to  the  separation  of  glycyl cystine  di- 
anhydride  indicated  that  the  constitution  assigned  to 
the  compound  was  erroneous  (of.  Hunter  and  Eagles, 
A.,  1927,  477,  478).  Further  investigation  of  means 
of  purification  led  to  the  development  of  the  following 
method.  Pressed  yeast  was  twice  extracted  with 
boiling  0*1%  acetic  acid,  and  the  filtered  extracts 
were  treated  with  lead  acetate  and  mercuric  sulphate ; 
the  washed  precipitate  was  decomposed  with  hydrogen 
sulphide,  and,  after  removal  of  the  latter,  the  solution 
was  treated  with  sulphuric  acid  to  0*52V  concentration ; 
cuprous  oxide  was  then  added  cautiously  to  the  point 
of  maximum  precipitation,  the  temperature  being 
maintained  at  50°.  The  white,  crystalline  precipitate, 
C10H16O6N3Gu,  was  separated  at  the  centrifuge, 
washed,  and  decomposed  with  hydrogen  sulphide ; 
the  filtrate  from  the  cupric  sulphide  was  concentrated 
in  a  vacuum,  treated  with  0*5  voL  of  alcohol,  and 
allowed  to  crystallise  in  a  desiccator ;  the  yield  was 
1*25  g.  per  kg.  of  yeast.  A  similar  preparation  was 
made  from  red  blood- corpuscles,  the  yield  in  this  case 
being  very  much  less.  The  glutathione  then  obtained 
had  the  formula  C10H17O6N3S ;  when  hydrolysed 
with  25%  sulphuric  acid  it  yielded  cysteine  (as 
cystine),  glutamic  acid,  and  glycine  in  amounts  of 
84*5 — 92%  of  those  demanded  by  the  theory  that 
the  compound  is  a  tripeptide  containing  these  three 
amino-acids.  When  the  tripeptide  was  kept  for 
5  hrs.  at  37°  in  0*33xVT~  barium  hydroxide  in  presence 
of  lead  acetate,  more  than  50%  of  the  sulphur  was 
removed.  Boiling  (of  the  disulphido  form)  for  24  hrs. 
in  2%  aqueous  solution  led  to  elimination  of  27*9% 
of  the  sulphur  as  hydrogen  sulphide  and  in  the  free 
state,  a  further  31%  of  the  sulphur  being  isolated  in 
the  form  of  glycylcystine  dianhydride,  C10HuO4N4S*, 
m.  p.  262°  (decomp.) ;  (reduction  of  the  above,  or 
boiling  of  the  aqueous  solution  of  the  reduced  form 
of  glutathione,  led  to  the  more  soluble  glycylcysieine 
anhydride,  C^HgO^N^Sg,  m,  p.  203°);  in  addition  to 
the  above  anhydride,-  the  solution  contained  glutamic 
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acid  and  a-pyrrolidoneearboxylic  acid,  together  with 
unidentified  decomposition  products.  The  fission  by 
boiling  with  water  was  accompanied  by  elimination  of 
a  part  of  the  carbon  as  carbon  dioxide.  Oxidation  of 
the  reduced  form  of  the  tripeptide  by  aeration  of  its 
solution  at  pn  7*6  in  presence  of  a  trace  of  iron  was 
accompanied  by  destruction  of  20%  of  the  material 
with  loss  of  nitrogen  and  sulphur ;  this  phenomenon 
is  peculiar  to  the  pure  tripeptide  as  contrasted  with 
the  earlier  (impure)  preparations. 

[By  L.  J.  Harris.]  Application  of  the  author's 
titrimetrie  methods  of  determination  of  amino-  and 
carboxyl  groups  (A,,  1924,  ii,  73,  355)  to  the  reduced 
form  of  glutathione  affords  confirmatory  evidence 
that  the  compound  is  a  tripeptide  with  an  equivalent 
weight  of  307.  C.  R.  Harington. 

Titration  curve  of  glutathione.  N.  W.  Pirie 
and  K.  G.  Pinhky  (J.  Biol.  Chem,,  1929,  84,  321 — 
333) . — Titration  curves  have  been  determined  for 
reduced  and  (impure)  oxidised  glutathione ;  the  pK 
values  found  for  the  reduced  compound  were  2*12, 
3*53,  8*66,  and  9*62.  Consideration  of  the  magnitude 
of  these  constants  leads  to  the  conclusion  that  the 
compound  is  probably  glutaminylglyeyleysteine,  the 
carboxyl  group  of  glutamic  acid  which  is  adjacent  to 
the  amino-group  being  free.  C.  R.  Hartngton. 

Exchange  of  ions  between  yeast  cells  and 
solutions  of  lead  nitrate.  P.  Genatjb  (Compt. 
rend.,  1929,  189,  591 — 592). — When  yeast-eells  arc 
immersed  in  a  solution  of  lead  nitrate  an  exchange  of 
cations  takes  place,  the  lead  ions  penetrating  the 
yeast  cells  and  an  equivalent  number  of  potassium 
and  calcium  ions  being  liberated.  With  fresh  yeast 
there  is  a  rapid  uptake  of  lead  during  the  first  minute, 
after  which  time  it  is  found  in  the  cell  capsule.  This 
is  followed  by  slow  uptake  and  lead  is  then  also  found 
in  the  vacuoles.  Complete  saturation  of  living  yeast 
with  lead  affects  only  the  capsule  and  vacuoles, 
whereas  in  the  ease  of  dead  cells  the  protoplasm  also 
takes  it  up.  W.  0.  Kermagk. 

Proteins  of  egg-white.  II.  Transformation 
of  crystallised  ovalbumin  into  non-erysiallisable 
conalbumin.  L.  Hektoek  and  A.  G.  Cole  (J. 
Infect.  Bis.,  1929,  44,  1G5 — 166).— Crystallised 
ovalbumin  is  not  converted  by  putrefaction  into 
conalbumin.  Chemical  Abstracts. 

Irradiated  proteins.  VIII.  Relation  of  the 
velocity  of  coagulation  by  light  of  protein 
solutions  to  their  sterility.  M.  Spiegel-Abolf  and 
K.  F„  Poulaczek  (Biochem.  Z.,  1929,  214,  175—186). 
— The  velocity  of  coagulation  by  light  of  14  protein 
solutions  is  investigated.  Sterile  solutions  readily 
coagulated,  but  all  spontaneously  infected  solutions 
(chiefly  B,  subtitle)  showed  considerable  retardation 
of  coagulation,  which  persisted  after  the  infection  had 
spontaneously  died.  With  sterile  solutions,  retard¬ 
ation  of  coagulation  was  obtained  24  hrs.  after  sowing 
with  bacteria.  Eleetrodialysis  of  spontaneously  or 
artificially  infected  solutions  restores  the  velocity  of 
coagulation  to  the  original  values  for  a  short  time. 

P.  W.  Clutterbuck. 

Growth  of  moulds.  I.  R.  G.  Tomkins  (Proc. 
Roy.  Soc.,  1929,  B,  105,  375 — 401). — The  influence 


of  the  temperature,  humidity,  and  the  nutrients  in  the 
medium  on  the  rate  of  germination  of  the  spores  of 
fungi  and  on  the  growth  of  colonies  has  been  investig¬ 
ated.  W.  0.  Kermacic. 

Relation  between  the  carbohydrates  digested 
and  secreted  by  Aspergillus  niger*  F.  Obaton 
(Compt.  rend.,  1929,  189,  711 — 713). — The  amounts 
of  trehalose  and  mannitol  in  the  mycelium  of  A .  niger 
at  various  stages  in  the  growth  of  this  organism  on 
cultures  containing  dextrose  and  lamilose,  respec¬ 
tively,  have  been  determined.  There  is  a  marked 
relation  between  the  nature  of  the  sugar  secreted  by 
the  organism  and  that  from  which  it  derives  its 
nourishment.  A.  A.  Goldberg. 

Acetic  fermentation.  A.  Bertho  (Ann&len, 
1929,  474, 1 — 64). — An  extension  of  the  investigations 
of  Wieland  and  Bertho  (this  voL,  219).  In  addition 
to  B .  orleamnse  and  B.  Pasieurianum ,  cultures  of 
B .  ascendens  and  B.  aceii  are  employed.  An  apparatus 
for  determining  the  rate  of  dehydrogenation  by  the 
decolorisation  of  methylene-blue,  in  which  the  air  is 
displaced  by  nitrogen  instead  of  being  exhausted, 
and  permits  the  addition  of  the  reagents  and  con¬ 
tinuous  shaking,  is  described.  The  degree  of  adsorp¬ 
tion  of  methylene-blue  and  Lauth's  violet  by  the 
bacteria  is  very  high  and  the  values  obtained  approxi¬ 
mate  to  Freundlieh’s  adsorption  isotherm.  For  this 
and  other  reasons  those  dyes  are  less  suitable  as 
hydrogen-acceptors  than  is  quinone.  Neither  diethyl 
peroxide  nor  potassium  persulphate  can  act  as 
acceptor.  Of  the  substances  examined,  methyl, 
ethyl,  propyl,  Isobutyl,  isoamyl  alcohols,  and  their 
corresponding  aldehydes,  phenylethyl  alcohol,  iso¬ 
propyl  alcohol,  and  dextrose  act  as  donators,  but  not 
benzyl  alcohol,  saligenin,  salicylaldehyde,  acetone, 
acetic  acid,  or  succinic  acid.  No  evidence  could  be 
found  for  the  further  oxidation  or  dehydrogenation 
of  acetic  acid.  IsoPropyl  alcohol  is  dehydrogenated 
entirely  to  acetone.  The  relative  rates  of  dehydro¬ 
genation  by  two  acceptors  vary  with  different 
donators.  The  velocity  of  the  reaction  is  studied 
systematically,  using  varying  concentrations  of 
acceptor  and  donator  with  constant  concentration 
of  donator  and  acceptor,  respectively,  ethyl  alcohol, 
aldehyde,  and  Isopropyl  alcohol  being  the  donators, 
and  quinone  and  (with  Isopropyl  alcohol)  oxygen  the 
acceptors.  Preparations  of  bacteria  killed  by  acetone 
treatment  contain  too  little  dehydrogenase  for  such 
kinetic  studies,  but  it  is  noted  that  owing  to  damage 
to  the  cell  structure  the  rate  of  reduction  of  methylene- 
blue  then  approximated  to  that  of  oxygen.  The 
fact  that  the  dehydrogenation  of  alcohol  proceeds  in 
two  stages  prevents  the  working  out  of  the  p9  curves 
for  that  reaction,  but  curves  are  given  for  the  depend¬ 
ence  of  the  velocity  of  the  reaction  on  the  concentra¬ 
tions  of  aldehyde,  iso propyl  alcohol,  and  quinone.  The 
dissociation  constants  are  0*001  for  the  system 
aldehyde  dehydrogenase-qu  i  none,  0*0025  for 

aldehyde-dehydrogenase quinone  and  tsopropyl 
alcohol-dehydrogenase  quinone,  and  0*125  for 
isopropyl  alcohol  dehydrogenase-quinone.  The 
complex  aldehyde-dehydrogenase-quinone  decom¬ 
poses  at  about  twice  the  rate  of  Isopropyl  alcohol- 
dehydrogenase-quinone .  Using  Isopropyl  alcohol  as 
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donator,  the  velocity  of  the  reaction  is  directly 
proportional  to  the  concentration  of  oxygen  when 
that  acceptor  is  used,  indicating  the  very  high  affinity 
of  the  natural  acceptor  for  the  enzyme.  With 
quinone,  the  velocity  is  relatively  slower  at  low  concen¬ 
tration,  an  optimum  being  reached  at  about  0  0162V  in 
presence  of  aldehyde,  O*012V  with  isopropyl  alcohol. 
Except  in  the  case  of  fresh  bacteria,  which  are 
apparently  damaged  by  concentrations  of  isopropyl 
alcohol  at  concentrations  below  the  optimum  when 
oxygen  is  the  acceptor,  the  optimum  concentration 
of  donator  or  quinone  can  be  considerably  exceeded 
without  relative  retardation  of  the  reaction  velocity. 
Thus  neither  donator  nor  acceptor  excludes  the  other 
from  the  enzyme  surface,  although  it  has  been  shown 
(loc,  cit.)  that  quinone  appears  to  exclude  oxygen,  pos¬ 
sibly  on  account  of  its  relatively  large  molecules.  Com¬ 
parison  of  the  activity  of  fresh  with  that  of  5  weeks 
old  cultures  indicates  a  decrease  to  about  60%  of  the 
dehydrogenating  power  of  the  latter  for  both  ethyl 
alcohol  and  aldehyde,  to  about  70 — 75%  for  isopropyl 
alcohol  with  both  oxygen  and  quinone,  supporting 
the  idea  of  the  identity  of  the  enzyme.  Comparison 
of  the  rate  of  aldehyde  dismutation  with  that  of 
dehydrogenation  with  various  cultures  of  the  four 
bacterial  species  gave  ratios  of  1  :  25  to  1  :  500.  The 
temperature  coefficient  of  both  reactions  is  about  2. 
Bacterial  cultures  in  wort  showed  acid  production  at  a 
rate  at  least  six  times  as  great  as  the  highest  rate  of 
dismutation  observed  under  experimental  conditions 
and  there  was  no  accumulation  of  aldehyde.  No 
confirmation  was  found  for  the  previous  supposition 
that  oxygen  might  possibly  accelerate  aldehyde 
dismutation,  and  the  results  indicate  that  mutase 
action  plays  only  a  minor  part  in  the  acetic  ferment¬ 
ation.  F.  E.  Day. 

Mechanism  of  the  degradation  of  citric  acid  by 
M.  pyocy uncus .  I.  J.  Butterworth  and  T.  K. 
Walker  (Biochem.  J.,  1929,  23,  926—935). — B.  pyo- 
cyaneus,  when  grown  on  ammonium  citrate  at  34°, 
produces  acetonedicarboxylie  acid.  The  acid  has 
only  a  transitory  existence.  The  total  “  acetone 
bodies  ”  reached,  under  the  experimental  conditions, 
their  highest  value  56  hrs.  after  inoculation ;  there¬ 
after  they  decreased  rapidly  in  quantity  and  dis¬ 
appeared  entirely  after  80  hrs.  The  production  of 
malonic  acid  reached  a  maximum  96  hrs.  after 
inoculation,  followed  by  entire  disappearance  after 
133  hrs.  Succinic  acid  too  was  present  and  reached 
its  maximum  at  167  hrs.  Volatile  acids,  principally 
acetic  acid,  appeared  in  the  early  stages  of  ferment¬ 
ation  and  persisted  during  the  experiment.  An 
acidity  curve  correlating  the  formation  of  volatile  acid 
and  the  appearance,  accumulation,  and  disappearance 
of  the  other  degradation  products  is  given.  Acetic 
acid  was  isolated  in  the  fermentation  of  ammonium 
malonate.  S.  S.  Zilva. 

Nitrogen  circulation.  I.  Proteolytic  power 
of  microbes  in  general  and  of  B.  coli  in  particular. 

A.  Janke  and  H.  Holzer  (Biochem.  Z.,  1929,  213, 
142 — 153). — The  action  of  mass  cultures  of  B.  coli , 

B.  jrutidum,  and  B.  fluorescens  on  caseinogen  was 
studied.  The  basic  difference  between  non-liquefiers 
and  liquefiers  is  that  with  the  former  only  those  cells 
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rendered  incapable  of  reproduction  (by  chloroform) 
show  a  proteolytic  activity,  whilst  with  the  latter 
the  active  proliferating  individuals  bring  about 
proteolysis.  J.  H.  Birkinshaw. 

Endocellular  enzymes  of  B.  coli  communis. 
E.  G.  Young  (Biochem.  J.,  1929,  23,  831 — 839).— 
The  cells  of  the  organism  were  destroyed  by  repeated 
freezings  and  thawings.  The  cellular  extracts 
obtained  after  centrifuging  and  filtration  through  a 
Bcrkefeld  candle,  when  tested  anaerobically,  hydro¬ 
lysed  peptone  at  pB  7 — 8,  but  did  not  decompose 
dextrose  in  absence  or  presence  of  phosphate.  No 
hexosephosphate  was  formed.  The  dehydrogenase 
activity  on  succinic  and  formic  acids  is  independent 
of  living  cell  concentration  and  is  associated  with  cell 
stroma.  In  the  case  of  acetic  acid,  lactic  acid, 
alcohol,  or  dextrose  the  activity  is  temporarily 
independent  of  living  cell  concentration,  but  is  rapidly 
destroyed  by  the  freezing.  The  action  of  toluene 
towards  dehydrogenase  activity  was  similar  to  that 
of  freezing.  There  is  an  increased  enzymic  (dehy¬ 
drogenase)  power  after  the  early  freezings  and 
thawings.  S.  S.  Zilva. 

Biologically  active  lipins  of  tubercle  bacilli. 
R.  J.  Anderson  (Proc.  Nat.  Acad.  Sci.,  1929,  15, 
628 — 633). — The  lipoid  fractions  of  tubercle  bacilli 
were  separated  by  extraction  with  alcohol,  ether,  and 
chloroform,  and  the  fractions,  consisting  of  acetone  - 
soluble  fat,  a  phosphatide,  crude  wax,  and  poly¬ 
saccharide,  were  analysed.  The  crude  liquid  saturated 
fatty  acids  obtained  after  saponifying  the  acetone  - 
soluble  fat  were  converted  into  methyl  esters,  which  on 
distillation  gave  two  principal  fractions,  which  were 
saponified  and  the  free  acids  isolated.  One  of  these, 
m.  p.  14 — 15°,  was  isomeric  with  stearic  acid ;  the 
name  tuber culostearic  acid  is  proposed.  The  other  is 
phthioic  acid  (see  this  vol.,  1108) ;  the  m.  p.  is  now 
given  as  28°,  [a]20  +7*98°,  mol.  wt.  398,  and  it  is 
stated  to  be  isomeric  with  cerotie  acid.  The  two 
acids  appear  to  belong  to  a  new  series  of  fatty  acids ; 
a  method  of  separation  is  outlined.  N.  M.  Bligii. 

Chemotherapy  of  tuberculosis.  E.  Cher- 
buliez  (Helv.  Chim.  Acta,  1929,  12,  920 — 921). — 
The  copper  derivative  of  3  :  5-di-iodosalicylaldehyde, 
[C6H2I2(CH0)*0]oCu,  and  the  corresponding  didym- 
ium  compound,  in  oil  solution  have  been  used  with 
favourable  results  in  the  treatment  of  tuberculosis  in 
the  guinea-pig  and  man  (cf.  Stephani,  Rev.  de  la 
Tuberculose,  1928,  9,  898).  R.  K.  Callow. 

Purification  of  anticarbuncle  serum.  R. 
Wernicke  and  F.  Modern  (Anal.  Asoc.  Quim. 
Argentina,  1929,  17,  49 — 58). — Dilution  of  anti¬ 
carbuncle  serum  with  four  volumes  of  distilled  water, 
or,  better,  of  distilled  water  saturated  with  carbon  di¬ 
oxide,  precipitates  the  active  part  quantitatively,  mixed 
with  a  minimum  quantity  of  proteins  (chiefly  pseudo¬ 
globulins)  .  Dialysis  of  the  serum  causes  a  less  com¬ 
plete  precipitation  of  a  more  concentrated  material. 
Electrodialysis  causes  complete  precipitation  of  the 
active  material  accompanied  by  pseudoglobulins,  and 
the  solution  of  the  precipitate  in  physiological  saline 
solution  is  stable  when  kept.  R.  K.  Callow. 
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Proposed  gold  chloride  titration  for  deter¬ 
mining-  the  toxicity  of  diphtheria  toxin,  E, 
Sanderson  and  J.  BL  Yoe  (J,  Immunol.,  1929,  16, 
429—438). — The  green  colour  zone  produced  in 
mixtures  of  gold  chloride  and  toxic  broths  is  not 
specific  for  toxin.  Chemical  Abstracts. 

Sterilising  action  of  silver  and  copper  on 
bacteria.  C.  Egg  and  A.  J ung  (Mikrochem.,  1929, 
Prcgl  Pest.,  40—60). — 0*04  Mg.  of  silver  per  litre 
sufficed  to  sterilise  cultures  of  B.  coli  within  24  lirs., 
and  a  marked  effect  was  produced  with  concentra¬ 
tions  as  low  as  0*001  mg.  The  active  principle  is  the 
silver  ion,  slightly  dissociated  silver  salts  such  as 
the  sulphide  having  no  sterilising  action.  Colloidal 
solutions  of  silver  and  solutions  containing  complex 
silver  ions  may  also  in  certain  cases  act  as  sterilisers, 
but  this  action  is  due  to  the  liberation  of  silver  ions 
through  secondary  reactions.  The  sterilising  effect 
of  copper  compounds  is  also  due  to  copper  ions,  but 
in  this  case  a  minimum  concentration  of  0*6  mg.  per 
litre  is  necessary  for  complete  sterilisation.  No  other 
metals  have  been  found  with  sterilising  power  equal 
to  the  above.  H,  P.  Harwood. 

Oligodynamic  action  of  silver.  B.  Wernicke 
and  F.  Modern  (Biochem.  Z.,  1929, 214, 187—197),— 
Distilled  water  which  has  acquired  an  oligodynamic 
activity  by  contact  with  silver  contains  0*00005  mg. 
per  c.c.  of  this  metal  in  the  ionised  condition.  The 
activity  is  lost  on  electrolysis,  the  silver  being  precipi¬ 
tated  at  the  cathode.  The  oligodynamic  action  of 
silver  and  copper  solutions  is  also  obtained  in  an 
atmosphere  of  hydrogen.  P.  W.  Cltjtterbttck, 

Combined  action  of  formaldehyde  and  salts  of 
certain  heavy  metals  (zinc,  copper,  cadmium)  on 
proteins  and  micro-organisms.  M.  Deganello 
(Arch.  Farm,  sperim.,  1929,  47,  177— 212).— The 
character  of  the  flocculent  coagulum  rapidly  produced 
by  the  action  of  zinc,  copper,  or  cadmium  sulphate  on 
protein  solutions  is  altered  in  presence  of  formalde¬ 
hyde,  which  renders  it  gelatinous.  The  antiseptic 
properties  of  the  two  components  are  also  enhanced 
when  mixed.  Similar  results  were  obtained  by  Simon 
(Pathologiea,  1915).  T.  H.  Porn. 

Disinfecting  properties  of  alkylphenols.  II. 
n-Butylphenol.  L,  P.  Rettger,  W.  N.  Plastridge, 
and  G.  Valley  (Zentr,  Bakt.  Par.,  1929,  I,  111, 
287—296 ;  Ohem.  Zentr,,  1929,  i,  2544).— The 
disinfecting  action  is  enhanced  by  hydrogen  ions 
(optimal  pn  5*0)  and  inhibited  by  hydroxyl  ions  or 
soaps.  Experiments  with  w-butylphenol  and  ti-butyl- 
resorcinol  are  described.  A,  A.  Eldridge, 

Diminution  of  activity  of  pathogenic  bacteria 
by  potassium  tellurite.  B.  Gosio  {Aim,  Igiene, 
1929,  39,  112—120 ;  Ohem.  Zentr.,  1929,  i,  3000). 

Effect  of  certain  factors  on  the  growth  of  the 
pneumococcus.  H.  D,  Wright  (J.  Path.  Baefc., 
1929,  32,  203—227), — A  small  amount  of  fermentable 
carbohydrate  is  necessary;  excess  leads  to  high 
acidity.  Thermolabile  nitrogenous  substances  essen¬ 
tial  to  growth  are  present  in  yeast  extract  and  blood 
in  large  quantity,  and  in  meat  extract,  serum,  and 
peptone  in  small  quantity.  After  being  heated  the 
organic  materials  inhibit  growth,  the  effect  being 


diminished  by  reducing  conditions.  In  presence  of 
yeast  extract,  but  not  of  blood  or  serum,  a  small 
amount  of  calcium  favours  growth. 

Chemical  Abstracts, 

Use  of  bacteriostatic  dyes  in  the  isolation 
of  Jlkizobium  leguminosarumf  Frank,  I.  A. 
Anderson  (Soil  SoL,  1929,  28,  305— 313).— R. 
leguminosarum  from  nodules  of  lucerne  and  beans  can 
be  successfully  isolated  by  treatment  of  cultural 
media  with  suitable  dyes  in  such  concentration  as  to 
inhibit  the  growth  of  other  organisms.  Best  results 
were  obtained  by  the  use  of  Ashby’s  agar  containing 
1  :  10,000 — 15,000  parts  of  crystal- violet.  Rosanlline* 
hydrochloride  and  malachite-green  also  gave  promising 
results.  A.  G.  Pollard. 

Variation  in  staining  character  of  bacteria  as 
related  to  the  reserve  food  material  within  the 
organism.  E.  W.  Stearn  and  A.  E.  Stearn 
(Stain  Tech.,  1929,  4,  105 — 109). — When  B,  cereus 
is  starved  at  37°  it  tends  to  lose  its  Gram-positivity. 
This  is  thought  to  be  due  to  depletion  of  its  reserve  of 
acidic  food  material,  e,g.$  nueleoprotein. 

H.  W.  Dudley, 

Chemical  basis  of  staining*.  I.  Reaction 
between  dyes,  proteins,  and  nucleic  acid.  A.  E* 
Stearn  and  E.  W>  Stearn  (Stain  Tech.,  1929,  4, 
111 — 119). — Basic  dyes  cause  an  increase  in  hydrogen- 
ion  concentration  when  added  to  nucleic  acid, 
although  both  solutions  are  originally  at  the  same  pB. 
Acid  dyes  have  no  effect  on  nucleic  acid  solutions. 
Basie  dyes  exhibit  the  same  behaviour  when  treated 
with  solutions  of  proteins.  Acid  dyes  when  treated 
with  protein  solutions  show  an  analogous,  though 
opposite,  effect.  The  bearing  of  these  observations 
on  the  theory  of  staining  is  discussed. 

H.  W.  Dudley. 

Influence  of  adrenaline  on  blood-sugar  utilis¬ 
ation  of  functionally  hepatectomised  rats.  C.  P. 
Gobi  and  G,  T.  Gobi  (Rtoc,  Soc,  Exp.  Biol.  Med,, 
1929,  26,  345— 347).— Bats  which  have  fasted  for 
24  hrs.  contain  5*8J=T4  mg.  of  liver -glycogen  per 
100-g,  rat.  When  0*03  mg.  of  adrenaline  is  injected 
subcutaneously  and  dextrose  is  supplied  at  the  rate 
of  100  mg.  per  100-g.  rat  per  hr.,  75%  of  the  dextrose 
remains  unutilised  in  the  blood  and  body-fluids. 
In  functionally  hepatectomised  rats  the  blood-sugar 
and  lactic  acid  were  higher  after  administration  of 
dextrose  and  adrenaline  than  after  that  of  dextrose 
alone.  Chemical  Abstracts. 

Automatin.  I.  H.  G,  E.  Westenbrink  and  P. 
Arons  (Arch.  Neerland.  physiol,  1929, 14,  394 — 406). 
— When  solutions  of  automatinogen  are  flocculated 
by  irradiation  automatin  is  set  free.  This  substance 
re-establishes  the  beating  of  the  heart  of  the  eel,  which, 
has  been  arrested  by  rinsing  with  potassium-free 
Ringer’s  solution,  even  after  a  lapse  of  30 — 40  min. 
Automatinogen  probably  consists  of  automatin 
adsorbed  on  phosphatides  or  other  colloidal  sub¬ 
stances.  The  unit  of  automaton  is  defined  as  the 
smallest  quantity  which,  when  dissolved  in  potassium- 
free  Ringer’s  solution,  re-establishes  a  pulsation  of 
20  beats  per  min,  in  the  heart  of  the  eel.  Automatin 
is  not  destroyed  by  nitrous  acid  nor  precipitated  by 
silver  nitrate,  and  is  therefore  not  identical  with 
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vitamin-2?,  adrenaline,  or  histamine.  It  occurs  mainly 
in  the  skeletal  muscles  and  heart  of  the  dog  and  ox. 

K.  V.  Thimann. 

Heart  hormone.  G.  Zuelzer  (Med.  Welt,  1929, 
3, 304 — 305 ;  Chem.  Zentr.,  1929,  i,  2547).  L.  Habbr- 
landt  (Med.  Welt,  1929,  3,  307  ;  Chem.  Zentr.,  1929,  i, 
2547).— A  discussion.  A.  A.  Eldridge. 

Influence  of  the  pituitary  on  metabolism, 
growth,  and  sexual  organs  of  male  rats  and 
*  rabbits.  I.  Influence  of  extracts  of  pituitary  on 
nitrogen  metabolism.  V.  Korenchevsky  and 
M.  H.  Dennison  (Biochcm.  J„  1929,  23,  868 — 875). — 
Administration  by  mouth  of  anterior  or  posterior 
lobe  of  the  pituitary  gland  dried  at  the  ordinary  tem¬ 
perature  in  a  vacuum  does  not  influence  definitely 
the  urinary  flow  or  the  nitrogen  metabolism  of  rats 
and  rabbits.  Subcutaneous  injections  of  glycerol- 
aqueous  extracts  of  the  anterior  lobe  of  fresh  pituitary 
produced  on  the  day  of  injection  a  decreased  urinary 
flow  (to  35%  below  normal)  and  a  decrease  in  the 
nitrogen  metabolism  (to  27%  below  normal).  On 
the  days  following  the  injection  the  nitrogen  excretion 
remained  depressed  in  rabbits  but  increased  to  28% 
above  normal  in  rats ;  the  volume  of  urine  excreted 
was  much  above  normal.  No  special  difference  was 
noticed  in  the  response  of  cr}7ptorchid  animals  as 
compared  with  that  of  normal  animals,  nor  in  the 
influence  of  the  extracts  prepared  from  bulbs  or 
bullock’s  pituitary.  S.  S.  Zilva. 

Tethelin  as  a  tissue-culture  medium.  K.  C, 
Richardson  and  E.  S.  Horning  (Austral.  J.  Exp. 
Biol.,  1929,  6,  137 — 141).— The  growth  of  cultures  of 
intestinal  epithelium  from  a  7-day  embryo  chicken  in 
a  medium  of  plasma  is  markedly  increased  by  the 
presence  of  tethelin  from  the  anterior  lobe  of  the 
pituitary.  W.  0.  Kermack. 

Oestrin.  I.  Preparation  from  urine  and 
separation  from  an  unidentified  solid  alcohol. 
G.  F.  Marrian  (Biochem.  J.,  1929,  23,  1090—1098). — 
Methods  of  preparing  active  oestrus -producing  con¬ 
centrates  from  the  unsaponifiable  fraction  obtained 
from  the  urine  of  pregnant  women  are  described. 
There  is  present  in  the  unsaponifiable  fraction  of  the 
ether-soluble  material  from  the  urine  of  pregnancy 
varying  amounts  of  a  solid  saturated  alcohol  C19H3202 
or  C20H34O2,  m.  p.  232 — 234-5°  (uncorr.)  (acetate,  m.  p. 
177*5 — 178*5°).  This  compound  has  not  been  detected 
in  the  urine  of  normal  males  and  normal  non -pregnant 
females.  S.  S.  Zilva. 

Testicles  and  water  metabolism.  T.  Yama¬ 
moto  (Okayama  J.  Med.,  1928,  40,  1467—1480).— 
Castration  causes  a  change  in  the  water  and  sodium 
chloride  metabolism ;  injection  of  spermatin  slightly 
restores  the  metabolic  function. 

Chemical  Abstracts. 

Insulin.  H.  Mathis  (Biochem.  Z.,  1929,  213, 
72 — 73). — The  non-cystirfc  sulphur  of  insulin  (3*72% 
as  cystine)  is  not  present  as  a  sulphuric  ester. 

J.  H.  Berkinshaw. 

Composition  of  insulin  and  its  relation  to 
enzymes  and  activators.  E.  Glaser  and  G. 
Halpern  (Wien.  Med.  Woch.,  1929,  79,  363 — 366; 
Chem,  Zentr.,  1929,  i,  2656). — Insulin  is  regarded  as 
a  compound  of  guanidine  with  amino-acids.  Similar 


substances  are  present  in  fungi  and  beet.  Various 
enzymes  exert  a  hypoglycemic  action.  Peroxidases 
and  aldehydases  are  found  in  insulin.  The  action  of 
insulin  is  enhanced  by  certain  enzymes. 

A.  A.  Eldridge. 

Reversible  inactivation  of  insulin.  F.  H.  Carr, 
K.  Culhane,  A.  T.  Fuller,  and  S.  W.  F.  Underhill 
(Biochem.  J.,  1929,  23,  1010— 1021).— Ethyl  alcohol 
and  hydrochloric  acid  inactivate  insulin.  The  rate 
of  inactivation  is  increased  by  raising  the  temperature 
or  the  concentration  of  either  the  acid  or  the  alcohol. 
Coincident  with  the  inactivation  there  is  a  gradual 
change  in  the  final  precipitation  point  towards  the 
alkaline  side.  The  activity  can  be  completely  re¬ 
covered  and  the  original  final  precipitation  point 
obtained  by  treatment  with  dilute  sodium  hydroxide. 
The  process  may  be  repeated  with  a  small  amount  of 
loss  in  activity.  Other  strong  acids  with  primary  or 
secondary  alcohols  have  a  similar  action  on  insulin. 
Insulin  most  probably  undergoes  an  esterification  on 
inactivation.  S.  S.  Zilva. 

Production  of  insulin  after  administration  of 
Isevulose,  ■  F.  Silberstein  and  M.  Waciistein 
(Biochem.  Z.,  1929,  213,  301 — 311). — Experiments 
on  dogs  and  rabbits  according  to  Poliak’s  modification 
(A.,  1927,  1115)  of  Staub  and  Traugott’s  method  show 
that  after  administration  of  dextrose  there  is  always 
a  positive  insulin  effect.  Administration  of  Isevulose 
produces  typical  insulin  effect,  sometimes  in  dogs, 
never  in  rabbits.  The  positive  results  found  with  some 
dogs  are  attributed  to  the  fact  that  Isevulose  is  not  an 
adequate  food  for  carnivorous  animals. 

W.  McCartney. 

Action  of  insulin,  particularly  on  cell  and 
tissue  metabolism.  H.  J.  Arndt  (Sitzungsber. 
Ges.  Beford.  ges.  Naturwiss.  Marburg,  1927,  61,  1 16— 
133;  Chem.  Zentr.,  1929,  i,  2789). — A  discussion  of 
morphological  results,  A.  A.  Eldridge. 

Influence  of  insulin  on  glycogen  formation  in 
macerated  liver  or  muscle  and  in  the  liver  during 
perfusion  with  sugar-saline  solutions.  K. 
Otani  (Okayama  Ig.  Zasshi,  1928,  40,  727 — 745). — 
Macerated  liver  of  Bufo  japonicus  can  form  glycogen 
from  either  dextrose  or  lsovulose,  whilst  resected 
muscle  can  convert  only  dextrose.  Addition  of 
insulin  reduces  the  glycogen  content  of  both  muscle 
and  liver.  When  liver  is  perfused  with  a  sugar- 
saline  solution  glycogen  is  formed  from  both  dextrose 
and  Isevulose,  insulin  respectively  retarding  or  acceler¬ 
ating  the  action.  Chemical  Abstracts. 

Influence  of  insulin  and  synthalin  on  the 
gastric  secretion.  L.  G.  Bustamante  (Arch. 
Endocrinol.  Nutric.,  1928,  6,  295 — 333;  Chem.  Zentr., 
1929,  i,  3002). — Insulin  increases  the  acidity  of  the 
gastric  secretion ;  the  efieet  of  synthalin  is  indefinite. 
The  action  of  insulin  is  suppressed  by  atropine. 

A.  A.  Eldridge. 

[Physiological]  action  of  pancreatic  secretin. 
A.  Fieschi  (Biochim.  Terap.  sper.,  1927,  14,  5  pp.; 
Chem.  Zentr.,  1929,  i,  3001). — Intravenous  injection 
of  pancreatic  secretin  causes  a  fall  in  blood-sugar ; 
long-continued  injection  does  not  influence  the  blood- 
sugar,  but  increases  the  carbohydrate  tolerance. 

A.  A.  Eldridge. 
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Secretin  in  Japanese  plants,  T.  Okano  (Japan. 
J,  Int.  Seer.,  1928,  4,  1350— 1354) .—Substances 
(soluble  in  water  or  ethyl  alcohol,  but  not  in  ether) 
which  excite  or  inhibit  the  motion  of  isolated  rabbit’s 
intestine  were  extracted  from  fresh  plants  with  warm, 
dilute  hydrochloric  acid.  Chemical  Abstracts. 

Vitamin-/!,  polyenes,  and  ergosteryl  phos¬ 
phate.  H,  von  Euler  and  M.  Rydbom  (Svensk 
Kem.  Tidskr.,  1929,  41,  223 — 227). — The  effect  of 
administration  of  carotinoids  on  the  red  blood-cell 
count  of  rats  has  been  investigated.  Experiments 
have  also  been  carried  out  on  the  antimony  trichloride 
tests  as  applied  to  the  blood-serum  and  the  extracts 
of  the  liver  of  rabbits.  Diergosteryl  phosphate  has 
m.  p,  180—182°,  [a]D  —68*9°  in  chloroform  ;  ergosteryl 
phosphite  has  m.  p.  146°.  W.  0.  Kermack. 

Relation  of  vitamin-4  content  to  size  of  leaves, 
L.  McLaughlin  (with  E.  S.  Haber)  (J.  Biol.  Chera., 
1929,  84,  249— 256).— Small  spinach  leaves  contain 
relatively  more  vitamin-4  than  large  ones,  the  deter¬ 
mining  factor  being  the  surface  area. 

C.  R.  Harington. 

Assimilation  of  vitamin-4  when  dissolved  in 
liquid  paraffin.  E.  Mo  ness  and  W.  G.  Christian¬ 
sen  (J.  Amor,  Pharm.  Assoc.,  1929,  18,  997 — 998). — 
No  differences  in  vitamin -4  activity  were  detected 
between  solutions  of  cod -liver  oil  concentrate  in  olive 
oil  and  liquid  paraffin.  E.  H.  Sharpers. 

Biology  of  iodine  compounds,  I.  Effect  of 
cuprous  iodide  in  avitaminosis-4  and  -JL  G.  von 
Wendt  (Med.  Welt,  1928, 3,  527— 628 ;  Chem.  Zentr., 
1929,  i,  2896— 2897),— With  rats,  doses  of  01 5- 
0-25  mg.  of  cuprous  iodide  per  100  g.  had  an  immediate 
effect  on  the  assimilatory  processes  in  avitaminosis-4 
or  -j D.  A.  A.  Eldridge. 

Vitamin  contents  of  grass  seeds  from  treated 
plots.  M,  I.  Rowlands  (Nature,  1929, 124,  760). — 
Grass  seed  from  plots  manured  with  dung,  when  fed 
to  rats,  gives  a  much  steeper  growth  curve  than  does 
seed  from  plots  treated  with  artificial  manures. 

A.  A.  Eldridge. 

Nutritive  value  of  the  garbanza  pea.  H.  S. 
Mitchell  (West.  Hosp.  Rev.,  1928, 11,  No.  6,  26,  27, 
52,  53), — The  garbanza  (Idaho)  pea  is  approximately 
equivalent  to  caseinogen  in  the  quantity  of  protein, 
is  a  rich  source  of  vitamin -B,  and  has  a  slight  potential 
alkalinity.  Chemical  Abstracts. 

Comparison  of  the  vitamin-R  content  of  fresh 
yeast  and  of  the  dried  yeast  produced  from  it. 
A.  Scheunert  and  M.  Schieblich  (Biochem.  Z.,  1929, 
213,  220 — 225), — The  processes  involved  in  the  manu¬ 
facture  of  dried  yeast  from  fresh  brewery  yeast  do 
not  lessen  its  content  of  vitamin-^. 

J.  H.  Birkinshaw. 

So-called  refection.  I.  Vitamin-B  testing. 
A.  Scheunert,  M,  Schieblich,  and  J.  Roden- 
kirchen  (Biochem,  Z.,  1929,  213,  226— 233),— The 
phenomenon  of  sudden  increase  of  growth  in  rats  fed 
on  a  diet  deficient  in  vitamin-1?  (“  refection  ”)  is  not 
due  to  eoprophagy  alone,  but  chiefly  to  a  special 
type  of  micro-organism  capable  of  forming  vitamin-B 
in  the  food  or  faeces.  This  anomalous  effect  is  best 
avoided  by  keeping  the  animals  on  wire  netting,  by 


the  use  of  carefully  extracted  starch,  and  by  micro¬ 
scopical  examination  of  the  faeces  in  cases  under 
suspicion.  J.  H,  Birkinshaw. 

Influence  of  different  samples  of  1 1  casein  1 1  on 
vitamin  tests.  K.  H.  Coward,  K.  M.  Key,  B.  G. 
Morgan,  and  M.  Cambden  (Biochem.  J.,  1929,  23, 
913 — 920). — The  growth  response  of  rats  given  cod- 
liver  oil  after  they  have  ceased  to  grow  in  a  pre¬ 
paratory  period  may  vary  greatly  according  to  the 
sample  of  casein  used  in  the  basal  diet.  <c  Light- 
white  casein  ”  even  after  extraction  with  alcohol 
and  ether  contains  some  growth-promoting  factor 
which  is  not  necessarily  present  in  other  samples  of 
casein.  For  vitamin- £  testing  “  light-white  casein  ” 
(B.D.H.)  as  the  source  of  protein  gives  more  uniform 
results  than  “  vitamin-free  casein  ”  (Glaxo).  As  it 
contains  neither  vitamin-Bj  nor  -B2  it  does  not  need 
to  be  extracted  before  use  in  vitamin-J?  testing. 

S.  S,  ZlLVA. 

Concentration  of  vitamin-1? .  B.  C.  Gtjha  and 
J.  C.  Drummond  (Biochem,  J.,  1929,  23,  880 — 897). — 
Two  methods  of  preparation  of  vitamin-I^  concen¬ 
trates  from  wheat  embryo  are  described.  In  one  the 
procedure  consisted  of  adsorbing  the  vitamin  on 
norite  after  clearing  the  alcoholic  extract  of  the 
embryo  with  lead  acetate  and  further  purification  by 
precipitation  with  phosphotungstic  acid,  adsorption 
on  silver  oxide,  and  clearing  with  pierolonic  acid. 
In  the  second  method  the  vitamin  was  adsorbed  on 
fuller’s  earth  and  fractionated  with  silver  nitrate  and 
baryta,  phosphotungstic  acid,  platinic  chloride,  and 
gold  chloride.  In  the  last  stage  the  precipitate  was 
active  only  in  large  doses,  whilst  the  filtrate  was 
inactive ;  on  combining  the  two,  however,  the  activity 
was  very  much  increased.  Concentrates  of  which 
0005  mg.  was  active  as  pigeon- curative  day- dose 
and  which  promoted  good  growth  in  rats  in  daily 
doses  of  0  015  mg.  when  supplemented  by  vitamin-jB2 
were  obtained.  Nucleic  acid,  nicotinic  acid,  betaine, 
and  a  substance,  m.  p.  234—235°,  obtained  by 
Drummond  and  Funk  possess  no  vitamin-B1  activity, 
nor  docs  marraite  liberate  an  active  base  on  boiling 
with  20%  sodium  hydroxide  solution.  The  “  bios  ” 
activities  of  the  concentrates  are  given. 

S.  S.  Zilva. 

Alleged  antineuritie  properties  of  certain 
quinoline  and  glyoxaline  derivatives.  J.  M. 
Gulland  and  R.  A.  Peters  (Biochem.  J,,  1929,  23, 
1 122 — 1125), — Neither  4(5)-glyoxalinemethylethyi« 
carbinol  hydrochloride  nor  2  :  6-dihydroxyquinoline 
has  antineuritie  vitamin  properties  similar  to  those 
of  torulin.  A  number  of  compounds  containing 
glyoxaline  and  pyrimidine  rings  have  also  given 
negative  results,  S.  S.  Zilva. 

Carbohydrate  metabolism  in  birds,  I.  The 
relation  between  the  lactic  acid  content  of  brain 
and  the  symptoms  of  opisthotonus  in  rice-fed 
pigeons.  H.  W.  Kinnersley  and  R.  A.  Peters 
(Biochem,  J„  1929,  23,  1126— 1136).— Pigeons  in  the 
terminal  stages  of  vitamin-i^  deficiency  showing 
symptoms  of  opisthotonus  have  an  increased  amount 
of  lactic  acid  (95  mg.  per  100  g.  of  tissue)  in  the  brain 
as  compared  with  the  normal  (55  mg,  per  100  g,  of 
tissue).  This  increase  disappears  within  a  short  time 
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after  dosing  with  torulin.  It  is  not  a  consequence  of 
the  high  blood-sugar  and  tends  to  follow  the  blood- 
lactic  acid,  which  is  raised.  At  the  end  of  a  period 
of  40  sec.  after  death  about  70%  of  the  lactic  acid 
maximum  is  formed  in  the  brain.  Stunning  produces 
lactic  acid  more  rapidly  than  careful  anaesthesia  with 
ether.  S.  S.  Zilva. 

Colour  reaction  for  vitamin-C.  I.  Dispersion 
and  behaviour  of  substances  specific  for  Bezsso- 
nov’s  reagent  towards  various  adsorbents.  B. 
Dogadkin  and  B.  I.  Yanovskaya  (Biochem.  Z.,  1929, 
213,  86 — 94). — The  substances  in  lemon  and  cabbage 
juice  giving  the  Bezssonov  reaction  are  in  a  state  of 
molecular  dispersion.  Like  quinol,  they  are  adsorbed 
by  animal  and  plant  carbons.  Unlike  quinol,  when 
adsorbed  on  charcoal  they  are  not  removed  by 
capillary-active  substances.  The  specific  violet  colour 
is  probably  due  to  the  decomposition  products  of 
vitamin-C.  J.  H.  Birkinshaw. 

Production  of  avitaminosis  :  vitamin-C.  L. 
Randoin  and  R.  Lecoq  (J.  Pharra.  Chim.,  1929,  [viii], 
10,  337 — 344). — A  review  of  the  previous  methods 
of  producing  a  diet  deficient  in  vitamin-C  is  given, 
and  the  following  is  found  to  be  an  efficient  modific¬ 
ation  which  is  rapidly  prepared  :  peptone  17%,  pow¬ 
dered  brewer’s  yeast  3%,  butter  fat  5%,  maize  starch 
64%,  sodium  chloride  1-5%,  calcium  lactate  5%,  filter 
paper  2*5%,  and  Osborne  and  Mendel’s  salt  mixture 
2%.  On  this  diet  guinea-pigs  show  the  first  symp¬ 
toms  of  scurvy  from  the  14th  to  the  18th  day,  and  a 
few  days  later  diarrhoea  and  gross  digestive  disorders 
set  in,  accompanied  by  a  rapid  loss  of  weight.  Death 
occurs  from  the  25th  to  the  30th  day.  Post-mortem 
examination  reveals  the  characteristic  lesions  of 
scurvy.  The  spleen  alone  of  the  body  organs  does 
not  appear  to  be  hypertrophied.  The  daily  addition 
of  2 — 3  c.c.  of  lemon  juice  to  the  diet  (according  to 
the  weight  of  the  animal)  ensures  proper  growth  of 
the  young  and  maintenance  of  adults,  and  will  cure 
animals  already  showing  the  earlier  symptoms  of 
scurvy.  P.  G.  Marshall. 

Vitamin-D  content  of  the  fat  of  marine 
mammals.  S.  N.  Matzko  (Biochem.  Z.,  1929, 
213,  391 — 398). — The  subcutaneous  fat  of  the  seal 
(Phoca  capsica,  Nils)  and  of  the  dolphin  (Ddphinus 
belpkis,  L.)  contain  considerable  amounts  of  vitamin- 
D.  W.  McCartney. 

Hypervitaminosis  and  vitamin  balance.  IV. 
An  instance  of  vitamin  balance.  L.  J.  Harris 
and  T.  Moore  (Biochem.  J.,  1929,  23,  1114 — 1121). — 
The  need  of  the  rat  for  marmite  ( vitamin- B  complex) 
is  increased  as  the  vitamin- A  and  -D  (cod-liver  oil 
concentrate)  content  of  the  diet  is  increased.  The 
extra  amount  nf  vitamin-1?  can  also  be  supplied  in 
the  form  of  wheat  germ  extract.  It  is  probable  that 
the  antagonistic  effect  is  exerted  between  the  vitamin- 
B  complex  and  the  vitarain-A  of  the  concentrate  or 
cod-liver  oil.  The  possible  action  of  other  unidentified 
substances  is  not  excluded.  S.  S.  Zilva. 

Vitamin-D.  I,  Its  influence  on  vitamin- A. 
M.  Sumi  (Bull.  Inst.  Phys.  Chem.  Res.  Tokyo,  1929, 8, 
795—800). — The  growth-promoting  activity  of  vita¬ 
min -A  (“  Riken-biosterin  ”)  is  greater  when  vitamin-D 


(irradiated  ergosterol)  is  also  administered  than  in  the 
absence  of  the  latter  vitamin.  W.  O.  Kermack. 

Effect  of  cod-liver  oil  feeding  on  the  calcium 
and  phosphorus  content  of  cows'  milk,  E.  J. 
Sheehy  and  B.  J.  Senior  (Biochem.  J.,  1929,  23, 
898 — 901). — The  addition  of  6—8  oz.  of  cod-liver  oil 
daily  to  the  diet  of  milking  cows  which  were  fed  on  a 
winter  ration  including  hay,  roots,  and  meals  and 
had  reached  the  14th,  lltli,  and  19th  week,  respect¬ 
ively,  of  the  lactation  period  did  not  alter  the  calcium 
or  phosphorus  content  of  the  milk  produced. 

S.  S.  Zilva. 

Diet  and  calcium  assimilation.  XI.  Influence 
of  cod-liver  oil  on  calcium  metabolism  of  milking 
cows.  XII.  Influence  of  hays  cured  with  vary¬ 
ing  exposure  to  sunlight  on  calcium  meta¬ 
bolism  of  milking  cows.  E.  B.  Hart,  H.  Steen- 
bock,  E.  C.  Teut,  and  G.  C.  Humphrey  (J.  Biol. 
Chem.,  1929,  84,  359—365,  367— 376).— XI.  No  effect 
on  the  calcium  metabolism  of  milking  cows  was 
observed  as  the  result  of  adding  0*5  lb.  of  cod-liver 
oil,  rich  in  vitamin-D,  to  the  daily  diet. 

XII.  Although  all  hays  tested  possessed  antirachitic 
properties,  the  relative  activity  was  not  proportional 
to  the  exposure  of  the  material  to  sunlight,  nor  was 
10  lb.  of  the  best  hay  per  diem  sufficient  to  maintain 
calcium  equilibrium  in  a  milking  cow. 

C.  R.  Harington. 

Decrease  in  bone-phosphatase  in  overfeeding 
with  irradiated  ergosterol.  L.  Baumgartner, 
E.  J.  King,  and  I.  H.  Page  (Biochem.  Z.,  1929,  213, 
170 — 176). — The  administration  to  rabbits  of  largo 
doses  of  “  vigantol  ”  (irradiated  ergosterol)  produces, 
in  addition  to  pathological  phenomena,  a  considerable 
decrease  in  bone-phosphatase. 

J.  H.  Birkinshaw. 

Acidity  relations  of  the  Sarracenias.  E.  T. 
Wherry  (J.  Washington  Acad.  Sci.,  1929,  19,  379 — 
390). — A  detailed  study  of  the  pn  values  etc.  of  soils 
in  which  8  species  and  a  number  of  hybrids  of  Sarra¬ 
cenias  or  pitcher  plants  grow,  and  of  the  liquids  in 
the  hollow  leaves  or  “  pitchers”  of  these  plants. 
Some  of  these  plants  are  able  to  obtain  nitrogen, 
phosphorus,  and  other  essential  elements  through 
digestion  of  insects  which  drown  in  tho  pitcher  liquor, 
and  can  thus  grow  in  soils  lacking  in  available 
nutrients.  E.  Holmes. 

[Biochemical  factors  in]  heredity.  III.  H. 
von  Euler  and  D.  Run  eh  j  elm  (Z.  physiol.  Chem., 
1929, 185,  74—80;  cf.  this  vo!.,  1197).— Chlorophyll- 
normal  and  chlorophyll-defective  mutants  of  barley 
were  germinated  in  the  dark.  The  catalase  action  of 
the  yellow  (normally  green)  plants  was  about  double 
that  of  the  white  mutants.  J.  H.  Birkinshaw. 

Photosynthetic  reaction  [of  sugar].  R.  B. 
Gordon. — See  this  vol.,  1405. 

Determination  of  aluminium  in  plants.  II. 
O.  B.  Winter  and  0.  D.  Bird  (J.  Amer.  Chem.  Soe., 
1929, 51,2964—2968;  cf.  this  vol.,  1397).— The  colori¬ 
metric  method  previously  described  is  applied  to  the 
determination  of  aluminium  in  plants.  The  metal 
was  found  in  all  the  substances  investigated,  particu¬ 
larly  in  lettuce.  The  method  yields  fairly  accurate 
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results,  and  aluminium  added  to  the  plant  material 
is  accurately  determined.  3,  K.  Tweedy. 

Luxury  consumption  of  potassium  by  plants. 
It.  P.  Bartholomew  and  G.  Janssen  (J.  Amer.  Soc. 
Agron.,  1929,  21,  751 — 765). — Plants  absorb  more 
potassium  during  early  periods  of  growth  than  is 
necessary  for  normal  growth.  Potassium  can  be 
translocated  within  and  re -utilised  by  the  plant. 

Chemical  Abstracts. 

Iodine  from  Black  Sea  weeds.  N.  D.  Aver¬ 
kiev  (Farm.  Zhur.,  1928,  17G — 179). — The  seaweed 
red  Phyllophora  is  exceptionally  rich  in  iodine;  its 
technical  extraction  is  described. 

Chemical  Abstracts. 

Iodine  content  of  the  principal  marine  algae  of 
the  coasts  of  Galicia.  I.  P.  Pondal  (Datos  Geo- 
quim.  Galicia,  1927,  1 — 30). — The  percentage  of 
iodine  in  a  number  of  varieties  of  algae  from  the 
Galician  coasts  has  been  determined  by  the  inciner¬ 
ation  method,  and  varies  from  0*001  to  0*55.  The 
quantity  of  iodine  present  in  a  given  species  is  the 
same  as  that  present  in  the  corresponding  French 
and  Scottish  species.  The  economic  aspect  of  iodine 
production  is  discussed.  H.  F.  Gillbe. 

Potato  as  an  index  of  iodine  distribution.  R.  E. 
Remington,  F.  B.  Culp,  and  H.  von  Kolnitz  (J. 
Amer.  Chem.  Soc.,  1929, .  51,  2942— 2947).— The 
average  iodine  content  of  Irish  potatoes  from  several 
American  localities  was  determined  by  the  method 
previously  described  (this  vol.,  413).  It  increases 
progressively  as  the  locality  is  removed  from  the  sea 
coast  and  approaches  the  Appalachian  Mountains ; 
the  relative  amount  of  clay  in  the  soil  increases  in 
the  same  manner.  The  iodine  content  also  varies 
for  different  samples  raised  in  the  same  area  and 
identical  soil  type.  Immediate  influence  of  the  sea 
is  not  apparent  beyond  a  very  narrow  belt  along  the 
coast.  It  is  suggested  that  the  principal  source  of 
iodine  is  the  disintegration  of  granite  rocks  supple¬ 
mented  by  the  use  of  commercial  fertilisers. 

S.  K.  Tweedy. 

Significance  of  methods  of  botanical  micro¬ 
scopic  work  for  botanical  microchemistry  and 
histochemistry.  J.  Kisser  (Mikroehem.,  1929, 
Pregl  Fest.,  178 — 191). — A  definition  of  the  field 
covered  by  botanical  mierochemistry  is  given,  and 
the  methods  employed  in  botanical  microscopy  are 
discussed.  H.  F,  Harwood. 

Microchemical  detection  and  localisation  of 
glucosides.  L.  Rosenthaler  (Mikroehem.,  1929, 
Pregl  Fest.,  302 — 307). — A  discussion  and  criticism 
of  the  various  microehemical  methods  available  for 
the  detection  and  localisation  of  glucosides  in  plant 
material.  H.  F.  Harwood. 

D et ermina tion  of  lignin  by  acid  hydrolysis. 
L.  Paloheimo  (Biochem.  Z.,  1929,  214,  161—174).— 
Restricting  the  term  “  ortholignin  ”  to  that  type  of 
lignin  which  is  resistant  to  the  action  of  concentrated 
hydrochloric  acid  and  70%  sulphuric  acid  for  24  hrs. 
and  is  scarcely  attacked  by  boiling  with  dilute  alkali, 
the  author  finds  that  pine  wood  contains  25%,  aspen 
wood  6%,  clover  5%,  and  various  grasses  2 — 5%  of 
ortholignin.  Other  kinds  of  lignin,  readily  hydro¬ 


lysed  by  strong  acids  and  dilute  alkalis,  are  grouped 
as  “  hydrolysable  lignin.”  Pine  wood  contains  very 
little  and  hay  and  straw  chiefly  hydrolysablo  lignin. 
In  strongly  acid  solutions,  hydrolysable  lignin  readily 
forms  secondary  condensation  products  which  co¬ 
agulate  on  dilution  and  in  undiluted  solution  are 
partly  absorbed  on  undissolved  constituents  of  the 
cell  wall.  Part  of  the  protein  is  as  resistant  to  strong 
acids  as  ortholignin.  Pringsheim's  lignin  contains 
ortholignin,  unhydrolysed  protein,  and  coagulated  and 
adsorbed  condensation  products  of  hydrolysed  lignin. 

P.  W.  Clutterbuck, 

Plant  phosphatides.  VII.  Escape  of  proteins 
and  tannins  into  the  dialysate  of  barley.  V. 
Grate  and  K.  Freund  (Beitr.  Biol.  Pflanzen,  1928, 
16,  140—156;  Chem.  Zentr.,  1929,  i,  2999).— 
Hordcin  is  slightly  soluble  in  water,  and  less  soluble 
in  barley  dialysate,  which  always  gives  Mill  on's 
reaction.  Tannin  substances  could  not  be  detected, 
but  a  hydroxy-fatty  acid  was  probably  present. 

A.  A.  Eldridge. 

Allantoinase  and  the  origin  of  allantoic  acid  in 
vegetables.  R.  Fosse,  A.  Brunel,  and  P.  de 
Graeve  (Compt.  rend.,  1929,  189,  716 — 717). — Fer¬ 
mentation  of  the  juice  expressed  from  the  green 
haricot  gave  rise  to  allantoic  acid,  due  to  the  action 
of  allantoinase  on  allantom  contained  in  the  sugar. 
The  presence  of  ammonium  carbonate  augments  the 
amount  of  allantoic  acid  formed. 

A.  A.  Goldberg. 

Metabolic  products  of  certain  fucoids.  L 
Sugar.  H.  Mannitol  and  mannitan.  P.  Haas 
and  T.  G.  Hill  (Biochem.  J.,  1929,  23,  1000 — 1004, 
1005 — 1009). — I.  There  is  present  in  Pelvetia  canali- 
culata  and  P.  canaliculata  forma  libera ,  but  not  in 
Ascophyllum  nodosum  and  Fucus  serratus,  plants  of 
a  lower  level  of  the  emerging  zone,  a  small  amount 
of  free  reducing  sugar,  probably  a  pentose.  In 
Pelvetia  there  is  also  a  dialysablo  pentose  complex 
which  reduces  Fehling’s  solution  only  after  hydro¬ 
lysis.  Plants  air-dried  for  some  time  and  extracted 
in  the  same  way  as  the  freshly-gathered  material  do 
not  give  any  sugar  reactions.  This  complex  is  prob¬ 
ably  a  transient  labile  disaccharide. 

II.  Pelvetia  canaliculata  and  P.  canaliculata  /. 
libera  contain  mannitol.  Its  presence  has  also  been 
confirmed  in  Ascophyllum  nodosum,  Fucus  serratus, 
and  Laminaria  digitata .  A  dibenzylidene  derivative 
of  mannitan,  m.  p.  165 — 166°,  has  been  isolated  from 
P.  canaliculata  and  its  form  libera  which  occupy  the 
highest  position  in  the  emerging  zone.  After  heating 
mannitol  for  1*5  hrs.  at  300 — 308°  an  isomeric  di- 
benzylidenemannitan ,  m.  p.  113 — 115°,  can  be  isolated. 

S.  S.  ZlLVA. 

Decomposition  of  hexoses  in  plants.  IV. 
Stimulating  effect  of  atmospheric  oxygen  on  the 
post-mortal  alcoholic  fermentation  of  peas.  W. 
Zaleski  and  L.  Notkina  (Biochem.  Z.,  1929,  213, 
406 — 113). — Atmospheric  oxygen  stimulates  the 
alcoholic  fermentation  of  pea-meal.  Acetaldehyde 
and  methylene-blue  also  have  this  effect,  although 
the  influence  of  the  latter  is  pronounced  only  when 
the  fermentation  is  anaerobic.  The  fermentation  of 
meal  from  peas  which  are  incapable  of  germinating 
is  not  stimulated  by  either  atmospheric  oxygen  or 
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methylene-blue*  1  (Hi¥ -Potassium  cyanid 0  restricts 
both  the  aerobic  and  anaerobic  fermentation  of  meal 
from  peas  capable  of  germination,  but  has  no  effect 
on  meal  from  those  incapable  of  so  doing.  The 
influence  of  methylene- blue  is  not  affected  by  potass¬ 
ium  cyanide.  Sodium  pyrophosphate  does  not  inter¬ 
fere  with  the  stimulating  effect  of  atmospheric  oxygen. 
Meal  from  peas  capable  of  germination  contains 
glutathione,  which  is  present  only  in  traces  in  those 
which  are  incapable  of  germination.  The  fact  that 
meal  from  unground  peas  behaves  quite  differently 
shows  that  the  changes  which  occur  during  grinding 
favour  the  fermentation  process,  which  is  also  greatly 
promoted  by  preliminary  germination. 

W.  McCartney. 

Tobacco.  II.  Protein  complexes  in  tobacco. 
N,  Gavrilov  and  A.  Koferina.  III.  Determin¬ 
ation  of  protein  in  tobacco.  N.  Gavrilov  and  A. 
Tabakova  (Biochem.  Z.t  1929,  214,  134 — 149,  150 — 
157). — II.  An  aqueous  or  faintly  alkaline  extract  of 
tobacco  does  not  contain  either  protein,  peptone,  or 
polypeptide.  The  ammonia  obtained  on  hydrolysis 
is  largely  obtained  from  purine  substances.  By  auto¬ 
claving  tobacco  and  water,  condensation  occurs  with 
considerable  decrease  of  amino- nitrogen  and  carbo¬ 
hydrate  content. 

III.  Determination  of  the  protein  content  of 
albumin  solutions  before  and  after  partial  hydrolysis 
and  of  tobacco  extracts  is  carried  out  by  a  variety 
of  methods,  e.g.,  by  precipitation  of  the  protein  by 
tannin,  lead  acetate,  phosphotungstie  acid,  0-5% 
acetic  acid  {Mohr’s  method),  with  subsequent  deter¬ 
mination  of  the  nitrogen  by  Kjeldahl’s  method.  It  is 
shown  that  although  the  methods  give  good  results 
with  pure  protein  solutions,  they  give  widely  varying 
results  for  both  the  tobacco  extracts  and  the  hydro¬ 
lysates.  Of  the  methods,  Mohr’s  probably  gives  the 
most  trustworthy  results.  P,  W.  Oluttisbbuck* 

Glutathione  in  plants.  W*  H.  Camp  {Science, 
1929,  69,  458). — Fink’s  micro -method  for  glutathione 
{ibid.,  1927,  65,  143)  has  been  used  to  detect  this 
substance  in  plants.  The  stem  apex  of  Helianthus 
annum,  the  staminate  tissue  of  Alocmia  odora  (dis¬ 
tinction  from  the  e&rpellate  tissue),  and  especially  the 
normal,  staminate  tassels  of  Zm  mais  all  showed  the 
presence  of  this  substance,  and  the  nitroprusside 
reaction  can  thus  be  used  to  measure  the  metabolic 
level  of  various  tissues.  L.  S.  Theobald. 

Constituents  of  Matteucia  orientalis.  S. 
Fgjise  (Sci.  Papers  Inst.  Phys.  Chem.  Res.  Tokyo, 
1929,  11,  Ill — 118). — A  pure  specimen  was  obtained 
and  the  constitution  established  of  the  matteucinol 
first  isolated  from  this  source  by  Munesada  (J.  Pharm , 
Soe*  Japan,  1924,  185).  The  analytical  data  corre¬ 
spond  with  the  formula  C18HJ80§,  and  the  methoxyl 
content  corresponds  with  one  methoxy-group  in  the 
molecule.  From  570  g.  of  the  stalk  11  g.  of  a  solid 
are  obtained  by  acetone  extraction  and,  after  five 
crystallisations  from  methyl  alcohol,  0*5  g.  of  matt¬ 
eucinol  is  obtained*  An  acetone  extract  of  the  leaves 
gives  a  solid  which  is  contaminated  with  chlorophyll ; 
the  products  are  purified  as  follows.  Calcium  hydr¬ 
oxide  and  water  are  added  to  the  acetone  extract 
to  form  a  paste  which  is  filtered ;  the  precipitate 


formed  on  addition  of  hydrochloric  acid  to  the  filtrate 
is  extracted  with  ether,  and  the  residue  obtained  on 
evaporating  the  ethereal  extract  is  repeatedly  crystall¬ 
ised  from  methyl  alcohol  and  finally  from  xylene, 
yielding  demeiltoxymaUeucinol,  m.  p*  200°.  The  early 
filtrates  from  crystallisations  of  demethoxymatt- 
eueinol  arc  evaporated  and  the  residue  is  dissolved  in 
ethyl  alcohol.  Precipitation  from  this  by  addition 
of  fight  petroleum  gives  a  product  which,  after  four 
crystallisations  from  dilute  alcohol,  is  pure  matt¬ 
eucinol,  m.  p.  174°.  Its  colour  reactions  and  absorp¬ 
tion  spectrum  agree  with  those  of  the  flavanone 
group.  Methylation  with  diazomethane  in  dry  ether 
gives  a  monomethyl  ether ,  Clt)H20O5,  in.  p,  100°. 
Demeth oxyma Umtcinol  mommelkyl  ether,  CigH18Q4, 
m.  p.  109  ,  is  prepared  similarly.  By  a  mild  fusion 
with  potassium  hydroxide  of  impure  matteucinol 
(containing  demethoxymafcteucinol,  with  which  it 
forms  mixed  crystals,  m.  p.  165—168°),  it  is  possible 
to  isolate  (1)  a  substance  of  empirical  formula  CJ7H1SG4 
considered  to  be  a  cinnamoyldimethylphloroglueinol, 
derived  from  deme thoxymatteueinol ,  (2)  2  : 4-di- 
methylphloroglucinoi,  and  (3)  p-methoxy cinnamic 
acid ;  (2)  and  (3)  are  derived  from  matteucinol,  the 
constitution  of .  which  is  confirmed  (by  synthesis  from 
2  :  4-dimethylphloroglucinol  and  ^-mcthoxycinnamic 
acid  chloride)  as  5  :  7-dihydroxy-4'-methoxy-0  :  8-di- 
methylflavanone.  Dem  e  th  oxy  matte  ucino  1  is  con¬ 
sidered  to  be  5  :  7~di  hydroxy- 6  :  8-dimethylflavanone. 

P*  G.  Marshall. 

Natural  resins  and  resin  acids.  F.  Balas 
(Gasopis  Ceskoslov.  L6k.,  1927,  7,  320 — 338 ;  Chem. 
Zentr.,  1929,  i,  2530 — 2531 ). — The  resin  of  (American) 
Finns  paluslris  afforded  n-heptacosane,  a  diterpene, 
C20Ha2,  b.  p.  192 — 195°/12  mm.,  and  the  correspond¬ 
ing  diterpene  alcohol.  The  resin  of  (French)  Firms 
maritima  afforded  a  sesquiterpene,  CiSH b.  p.  120— 
123°/12  mm.  (which  on  dehydrogenation  with  selen¬ 
ium  gave  eadalin),  a  diterpene,  C^H^,  b.  p.  188— 
192°/12  mm.,  and  n-hentriacontane,  m.  p.  68*5°. 
From  the  resin  acids  of  P.  palusiris  were  isolated  ; 
Z-pimaric  and  cZ-pimaric  acids  [nitrosite,  m.  p.  79— 
S0°  (dccomp.)].  Reduction  (platinum  and  hydrogen) 
of  d-pimarol  gave  dihyd ro-d-pim arol.  d- Pimaric 
acid  forms  three  hydrochlorides,  m.  p.  232°  (dccomp.), 
184°  (deeomp.),  and  125°  (decomp.),  respectively. 
Oxidation  with  alkaline  permanganate  gave  two 
isomeric  dihydroxy-d-pi marie  acids,  m.  p.  224°  (di¬ 
acetate,  m*  p.  235°)  and  239°,  respectively.  The 
following  d-pimarates  are  described  :  propylamine, 
m.  p.  158° ;  dipropylamine ,  m<  p.  112°;  diamylamine, 
m.  p.  113°;  piperidine,  in.  p.  133°;  quinine,  m.  p, 
195°;  quinidine,  m.  p.  90°;  cinehonidine ,  m.  p.  175°. 
The  following  abietates  are  described  :  dipropyl- 
amine,  m.  p*  160°;  dimnylamine ,  m.  p.  133°. 

A,  A.  Eldridge, 

Origin  of  essential  oils,  balsams,  and  resins. 
A.  Ossowski  (Rocz.  Farm.,  1927,  5,  1—65;  Chem. 
Zentr.,  1929,  i,  2999 — 3000), — The  influence  of  season 
and  time  of  day  on  vegetable  secretions  was  examined. 

A.  A.  Eldridge. 

Microdetermination  of  water  in  connective 
tissue*  J,  GabcIa-Blanco  (Arq.  Seminario  Esfc, 
Galegos,  1929,  5,  1 — 2). — The  tissue  (0*2 — 1*0  g.)  is 
subjected  to  distillation  with  15  e.c.  of  xylene  and 
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the  quantity;  of  >  water  evolved '  is  *  measured  directly 
by  centiifugilig/the-  c6kl  ^ distillate  in  a  graduated 
tube.  The  determination  can  be  completed  in  about 
10  min.,  and  the  results  are  concordant  to  within 
about  5%.  .  H.  F.  Gillbe. 

Colorimetric  determination  of  arsenic,  A. 
PojLJakoy  and  N.  Kolokolov  (Bioehem.  Z.,  1929, 213, 
375 — 379).^ Organic  matter  in  the  material  (bio¬ 
logical  fluid)  is  destroyed  with  aqua  regia  and  the 
arsenic  is  then  precipitated  by  sodium  hypophosphite, 
collected,  and  dissolved  in  hydrogen  peroxide.  The 
solution  is  evaporated  to  dryness,  the  residue  dis¬ 
solved  in  water,  and  to  the  solution  are  added  a 
saturated  solution  of  ammonium  molybdate  and  a 
solution  of  stannous  chloride  in  hydrochloric  acid. 
The  blue,  colour  which  is  produced  is  extracted*  with 
amvl  alcohol  and  compared  with  a  standard  in  a 
colorimeter.  W.  McCartney. 

Electrolytic  determination  of  small  amounts 
of  mercury  in  body  fluids  and  tissues.  A.  G. 
Young  and  F.  H,  L.  Taylor  (J.  Biol.  Chemv  1929, 
84,  377 — 391). — The  reason  for  the  loss  of  mercury 
which  occurs  in  the  wet  incineration  of  biological 
material  containing  the  metal  with  sulphuric  acid  is 
the  reduction  of  the  mercury  salt  by  the  organic 
matter  to  the  metal,  which  is  then  volatilised.  Mercury 
is  not  completely  precipitated  on  copper  from  bio¬ 
logical  fluids  even  after  oxidation  of  the  organic 
matter.  Diluted  urine  was  treated  with  nitric  and 
sulphuric  acids  and  potassium  permanganate  until 
destruction  of  organic  matter  was  complete ;  the 
mercury  was  then  deposited  electrolytically  on  a 
platinum  electrode,  from  which  it  was  subsequently 
dissolved  with  nitric  acid,  and  titrated  with  thio¬ 
cyanate.  Mercury  can  be  determined  in  cerebro¬ 
spinal  fluid  without  preliminary  oxidation;  muscle 
and  fasces  are  first  treated  with  concentrated  sulphuric 
acid  and  the  diluted  fluid  is  analysed  by  the  method 
described  for  urine.  Tho  method  is  accurate  to 
within  ±0*1  mg.  of  mercury.  C.  R.  Harington. 

Micro -determination  of  silver  in  blood  and 
physiological  material.  L.  Pincussen  and  W. 
Roman  (Mikrochem,,  1929,  Pregl  Fest.,  296 — 299). ; — 
The  blood  or  other  material  is  treated  with  concen¬ 
trated  nitric  acid,  hydrogen  peroxide,  and  a  few  drops 
of  hydrochloric  acid;  and  heated  until  organic  matter 
is ;  destroyed.  The  precipitate  of  silver  chloride  is 
repeatedly  centrifuged  with  water  until  free  from 
soluble  chloride,  and  reduced  by  treatment  with  l  c.c. 
of  concentrated  ammonia  and  a  boiling  25%  solution  .of 
dextrose.  If  any  brown  colloidal  silver  forms  the 
solution  must  be  centrifuged  until  clear  after  addition 
of  solid  magnesium  sulphate.  The  metallic  silver  is 
dissolved  in  nitric  acid  and  the  solution  titrated  with 


0*001  Y- ammonium  thiocyanate.  0*01  Mg.  of  silver 
in  blood  can  be  determined  by  the  above  method 
with  a  maximum  error  of  2%.  H,  F.  Harwood. 

Colorimetric-  micro-determination  of  sulphur 
and  of  sulphates  in  biological  fluids.  K.  Lang 
(Bioehem.  Z.,  1929,  213,  469 — 474).— Inorganic 
sulphate  in  1*0  c.c.  of  urine  is  determined  by  adding 
9*0  c.c.  of  0*0 lY -barium  chromate  solution,  allowing 
the  barium  sulphate  formed  to  settle,  precipitating 
the  excess  of  barium  chromate  with  solid  calcium 
hydroxide,  removing  the  precipitates  by  filtering  or 
centrifuging,  and  adding  1*0  c.c.  of  a  solution  of  2*0  g. 
of  diphenylcarbazide  in  10  c.c.  of  acetic  acid  and 
90  e.c.  of  96%  alcohol.  The  reddish- violet  colour 
produced  ia  compared  after  20  min.  with  that  of  a 
Standard.  The  total  sulphate  is  determined  in  the 
same  way  after  the  organic  sulphate  has  been  decom¬ 
posed  with  hydrochloric  acid  and  the  amount  of 
organic  sulphate  is  obtained  by  difference.  The  total 
sulphur  in  urine  ,or  serum  is  determined  after  organic 
matter  has  been  .  destroyed  with  nitric  acid  and 
hydrogen  peroxide.  The  average  error  is  less  than 
2%.  Salts  of.  heavy  metals,  if  present  in  large 
amount,  interfere  with  the  process. 

W.  McCartney. 

Micro -methods.  C.  H  abler  .  and  B.  Noetzel 
(Bioehem,  Z,,  1929,  214,  201 — 203). — A  modification 
of  Bang’s  micro -burette  is  described.  By  combining 
Volhard’s  macro-method  and  Claudius’  micro-method 
(Arch.  Med.  Scand.,  1924,  61,  3)  for  the  determination 
of  chlorine,  the,  chloride  content  of  0*5  c.e.  of  body- 
fluid  can  be  obtained  with  an  accuracy  of  2  mg.  per 
100  c.c.  P.  W.  Clutterbuck. 

Micro-determination  of  the  residual  nitrogen 
content  of  tissues.  F.  Lrovey  (Bioehem.  Z.,  1929, 
214,  198 — 200) — The  tissue  (0*3— 0*4  g.)  is  ground 
with  sand,  the.  pulp  washed  into  a  measuring  flask 
with  phosphomolybdic  acid  and,  after  shaking  and 
keeping  for  24  hrs,,  is  filtered.  The  nitrogen  content 
of  an  aliquot  of  tlio  filtrate  is  then  determined  by 
KjeldahPs  method.  Parallel  determinations  differ 
by  not  more  than  4 — 5%.  The  values  for  different 
samples  show  considerable  variation,  the  most  con¬ 
stant  results  being  obtained  for  different  samples  of 
brain  and  muscle  (especially  heart- muscle), 

P.  W.  Clutterbuck.  f 

Solubility  of  uric  acid  in  presence  of  proteic 
acids.  K.  Yabana  (Bioehem.  Z.,  1929,  213, 

456 — 459)  — The  amount  of  uric  acid  dissolved  by 
100  g.  of  pure  water  at  22°  is  5-0  mg.,  but  in  the 
presence  of  proteic  acids  this  quantity  is  increased 
by  from  6%  to.  32%.  In  the  determination  of  uric 
acid  with  permanganate  1*0  c.c.  of  O-OoY-solution  is 
equivalent  to  3*8  mg,  of  uric  acid. 

W.  McCartney. 


